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small  quantities  of  nitric  oxide  (P)   940r 

Pumps  and  compressers  ;    Rotary (P)     1196 
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Alway,  F.  J.,  and  R.  M.  Pinckuey.     Wheat  flour  ;   Effect  of 

nitrogen  peroxide  on  — — ■ 136 

Alwood,  W.  B.     Yeasts  ;    Fermenting  power  of  pure 

and  some  associated  fungi 292 
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Aston,  J.     Set   IliiHch,   A 942 

Astruc,  A.     Welding  metals  ( P)   408 

Astruc,  and  J.  Mahoux.  Wines  containing  natural  and  added 

free  tartaric  acid    913 

Atkins,  F.  K.  and   10.   V.     Separating  solids  from    liquids  ; 

Machine   lor               (P)     1117 

Atlas  Portland  Cement.  Co.     .VeeJKilhl,  H 1114 


[NDEX  OK  AUTHORS'  NAMES. 


Atrevido.     Rubber  from  the  guayale  plant ;    Extraction  of 

Aubert,  R.     Indigo  ;    Discharging with  hydrosulphite- 

formaldehyde  

Aubouy,  P.     Antipyrine  phosphate  and  arsenate 

Aubrey.  A.  J.     Fuel  for  ceramic  tiring  ;   Value  of 

Sewer  pipe  :  Surface  pimpling  on  salt-glazed 

Antrim,  H.     Explosive  gelatin  ;    Machine  for  forming  a  cart- 
ridge rope  from  (P)  

Explosives  ;   Machines  for  mixing (P) 

Auer,  J.     See  Meltzer,  S.  J 

Auf recht.     Creosotal ;    Colourless 

Auger,  G.     Incandescence  filaments  ;  Manufacture  of  

(P)   

Auger,  V.     Arsenic  acid  :  Hydrates  of 

Methane  :    Mixed  trihalogen  derivatives  of  

Sulphur  ;  Combination  of with  certain  iodides  .... 

and   P.  Dupuis.     Guaiacol ;    Acid  phosphoric  esters    of 


Auld, 


PAGE 

1123 

330 
354 
505 
508 

421 

1178 

590 

910 

020 
402 
042 
355 

711 

830 
428 
348 

345/ 

1120 
018 
703 

1222 

951 
848 
134 

898 
255 

1155 

274 


S.    M.    J.     Amygdalin ;     Hydrolysis   of    — — ■    by 

emulsin 517, 

See  Henry,  T.  A 

Auner,  F.     Substitute  for  wood,  horn,  rubber,  &c.  (P)   
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Krug,  K.     See  Norddeuts.  ('hem.  Fabr 940 

Krull,  F.    See  Koch,  A 459 

Krupp,  F.,  A.-G.  Grusonwerk.    Aluminium  alloy  (P)  231,'231>-,  574r 
Phosphate  meal ;    Conversion  of  into  superphos- 
phate (P)    867,  940r 

Krzizau,  R.     Blackberry  seed  oil 233 

Kubierschky,    K.      Bromine  ;    Removing  chlorine  from  raw 

.  (P) 336r 

Distilling  and  absorbing  apparatus  ;  Column (P)  494,  886r 

Kubli,  H.     See  Willstiitter,  B 711 

Kiihl,  H.     Stannic  acids 224 

and  Atlas  Portland  Cement  Co.     Slag  cement ;    Manufac- 
ture of (P)   ! 1114 

Kiihling,  O.,  and  O.  Berkhold.     Barium  carbonate,  carbon, 
and  nitrogen  ;   Influence  of  adding  barium  chloride 

on  the  reaction  between  121 

Kiihn,  G.     See  Paal,  C 181,  182 

Ktihne,  K.  A.     Metals,  metalloids,  and  alloys  ;   Manufacture 

of  (P)    688r 

Oxides  ;    Reducing  refractory (P) 231r 

Kiimmel,  F.     See  Hues,  E 138 

Flipper's  Metallwerke.    Aluminium  and  its  alloys  ;    Solder- 
ing   (P)    79 

Kugler,  S.     Sugar  refinery  products,  juices,  &c.  ;   Decolorisa- 

tion  of  (P) 700,  1076 

Kuhn,  E.  W.     Fermented  beverages  ;   Manufacture  of 

(P)   826 

Liquids  ;   Treatment  of •  to  prevent  their  fermenta- 
tion (P) 764,  995r 

Kuhn,  O.     See  Fendler,  G 458 

Kumagawa,  M.,  and  K.  Suto.     Fat  and  unsaponifiable  matter 

in  animal  substances  ;    Determination  of  — —  . . .     455 

Kummle,  A.     Beer  ;    Manufacture  of  ■ (P) 1035 

Kumpfmiller,  A.     Sulphite-cellulose  waste  lyes  ;   Removal  of 
sulphurous  acid   and   separating   calcium    sulphite 

from  (P)   1174 

Sulphite  waste  liquors  ;   Purifying (P) 562 

Kuner  et  Millet,  Soc.     Borneol  and  camphor  ;    Manufacture 

of  (P)    139 

Kunick,  J.     Drying  liquids  ;   Apparatus  for (P) 112 

Kuntze,  B.     Clay  ;   Self-glazing  fireproof (P)  162 

Kuntze,  M.     Allyl  mustard  oil ;   Determination  of ■  ....     295 

Essential  oil  of  Cardamine  amara  L 180 

Kunz,  M.  A.     See  Badische  Anilin  und  Soda  Fabrik 156r 

Kur,  E.  F.     Sulphide  dyestuff  solutions  ;   Preparing  ■ in 

paste  form  (P)    279 

Kuzel,  H.     Alloys  of  exact  composition  and  articles  there- 
from ;   Manufacture  of (P) 690,  756r 

Colloidal  elements;    Peptisation  of  (P)  ...  182r,   1084r 

Electric  glow  lamps  ;    Electrically  connecting  filaments 

to  supply   wires  in  ■ (V)    1012r 

Filaments  for  electric  glow  lamps  ;   Manufacture  of  — — • 

from  refractory  materials  in  the  colloidal  state  (!•)   1012 

Filaments  for  electric  incandescent  lamps  (P)   932 

Kynaston,  J.  W.     See  United  Alkali  Co 165,  447 


l.abbr,    I;.,   and    V     I'authonier.      Films  for  cinematography 

and  photography  ;    Non-inflammable — —  (P)  ..184,  420 

Labhardt,  H.     Bee  Badische  Anilin  und  Soda  Fabrik 745»- 

Labaratorium  f.  Chem.  Feuerschutz  and  LOschmittel  C. 
Gautsch.  Copper  anfl  Its  alloys;  Making  dense, 
uniform  castings  at  d*; 944 

Laborde,  J.  Colouring  matter  ol  red  grapes  and  other  vege- 
table organs;    Origin  ol  the  71;:: 

Labruyere,  Et.    Solvents;    Recovering-      ■  from  machines 

foj  coating  fabrics  with  rubber,  Ac.  d') 1104 

Lacej ,  -i    i>-    See  Danner,  W 4:59 

Lacroix,   P.,  and  Cie.  Unlverselle   d'Acetylene,      furnace; 

Electric  (P)   joo 

I. add,  I.    I'      See  llolliy,  C.  i> 359 

1      1  '     tallisation  In  motion  1    Process  and  appar 

atus  for ( I')   1008 

Lafeuille,  J.  C.  V.     Sugar  crystals  or  syrups ;    ELeftnins 

V) ' 3a 

Lafond,  .1.     Nickel  01  copper  plating  or  brassing;    Process 

for (P) M,,s 
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Lagache.     Wort  nitrogen  ;    Influence  of  acidity  and  alka- 
linity on  the  soluble  and  the  coagulable 762 

Lagosse,  E.     Drying  steam  (P) 152 

Laidlaw,  H.  D.     Alcoholic  and  other  liquids ;  Apparatus  for 
purifying  and  ageing  — ■ — ,  and  for  separating  the 

volatile  constituents  of  liquids  (P)  1127 

Laigle,  R.     Incandescence  mantles  ;  Indestructible  filament 

for ■  (P) 216,  620r,  620 

Laist,  F.     Copper-leaching  process  (P) 1209 

Lajoie,  J.  P.     Water  purifying  apparatus  (P) 351,  1219r 

Lalin,  L.     See  Diels,  0 1133 

Laloue,  G.     See  Charabot,  E 180 

Lamb,  E.  F.     See  Becker,  L.  M 128/- 

Lamb,  J.  W.     Leather  manufacture  ;   Natural  dyestuffs  used 

in 170 

See  Lamb,  M.  C 500,  683 

Lamb,  M.  C.     Leather  ;  Deterioration  of under  the  influ- 
ence of  gas  fumes    820 

and  J.  W.  Lamb.     Leather  dyeing  ;   Acid  in 500,  683 

Lambert,  A.  D.  A.     Alumina  ;  Manufacture  of  pure (P)     225 

Lamon,  D.     Metals  and  alloys  ;   Improving  the  physical  pro- 
perties of  (P) 815 

Lamort,  M.     Filters  ;    Recovery  — —  (P) 324 

Lampe,  V.     See  Von  Kostanecki 799 

Land,  C.  H.     Cement  medium  compound  (P) 901 

Landau  et  Cie.,  and  B.Malenkovic.     Wood;   Preserving 

by  impregnation    (P) 1114 

Wood;  Solution  for  impregnating  and  preserving (P)  1153 

and  C.  Rosenzweig.     Enamel  of  great  covering  power  ; 

Manufacture  of  white  (P) 983 

Landauer,  J.     "  Spectrum  analysis  " 717 

Landers,  H.     See  Meister,  Lucius,  und  Briining  894 

Lane,   H.,   and   G.  Monteux.     Hydrogen  ;    Manufacture  of 

(P) 809 

Lang,  A.     Aluminium  ;   Oxidation  and  coloration  of (P) 

690,  816r 

Heat  and  gas  under  pressure  ;   Production  of  ■ (P) . .   1144 

Lang,   W.  R.,  and  J.  O.  Woodhouse.     Silver;    Volumetric 

determination  of  ■ 770 

Langdon,  M.  J.      Calico  printing  ;   Old  style ■ 491r 

Lange,   A.    E.     Alkalinity   of  raw  sugar ;    Electrochemical 

determination  of  the 583 

Lange,  H..  and  R.  Escales.     Chromic  oxide  on  fibres  ;   Pre- 
cipitating — —  (P) 119 

Lange,  M.     Azo  dyestuffs  containing  the  cyano  group  ;   Pre- 
paration of (P)  623 

2-Hydroxydihydro-     or     l-alkyl-2-ketodihydroquinoxa- 

lines  (P)    471 

Langenbeck,  K.     Kaolin,  clay,  <fec.  ;  Decolorising (P). .     857 

Langer,  A.,  and  K.  A.  Lingner.     Blood  albumin  preparation 

(P) 470r 

Blood  compound  of  calcium  glycerophosphate  (P) 470r 

Langer,    F.     Metallic   coating   of   tin,   zinc,    and   mercury  ; 

Applying  a  — ■ —  to  non-metallic  bodies  (P) 816 

Langlet,  N.  A.,  and  E.  L.  Rinman.     Precipitates  ;    Produc- 
tion of  pulverulent  (P)   898 

Laparre,  H.     Guauidine  salts  ;    Manufacture  of  997 

Lapp,  V.     Beer  worts  ;  Clarification  of (P) 953 

Worts  ;    Manufacture  of  ■ (P)    763r 

Larmet,  A.     See  Depigny,  S 513 

Laroche.    See  Girard,  C 871 

Laszlo,  E.     See  Rakusin,  M 890 

Latham,     E.     Plaster    and     hydrated     calcium    sulphate  ; 

Utilising  old (P)   810 

Latin  Countries  Cement  Co.     Cement  from  slag;   Manufac- 

1  are  of (P)  185 

Latzko,  R.     See  Jahoda,   Et 890r,  890 

Lau,  M.    See  NOldner,  B 284 

Laub6,    E.,    and    ('.    Konig.       Dianthraquinonylphenylene- 

diamine 1199 

I, audi,  11.     Lake-dvestuff  ;    Manufacture  of  an  orange  

(P) 1107 

Laudien,  B.     See  Badische  Anilin  und  Soda  Fabrik  ....  838r,  888r 

Laurent,  .1.     Water  ;   Chemical  purification  of  potable 

in  the  Held 1173 

1, aval.  .1.     Amalgam  tor  making  mirrors  u*)   810 

Laval.    I,.      Srr   Wiisl,    F 983 

Lavaux,  J.     Dlmethylanthracene ;    Production  of  1.6-  and 

2.7-  -■-     -  by  act  inn  ol  ethylene  ohlorlde,  chloroform, 

or  acetylene  tetrabromide  on  toluene 276 

Laves,    K.      iron    preparation    easily    soluble    in   water   and 

alcohol   if) 712 

i.auson.  .1.  L.     Flour;    Electrical  purification  of  ■      -(IM..   36lr 

Lea,  11    1      Gas  manufacture  d')    15 

ami  Westlnghouse  Maohine  Co.    Gas  producer  (P)  ..  32«,  1108 

Leach!  !■'   i'     srr  Crowther,  11.  \v 10103 

Leather,  J.  P.    8tt  Eloss,  if 491 

Leavltt,  S.i  and  •'    A..  LeClerc,     Phosphoric  add;  Loss  of 

in  determining  ash  in  cereals 880 

Set  Reiser,  B.  11 1151 


l\!)i:\   OF  .U'TNOKS-  AAMIX 


tt 


PAGE 

Lebeau,  P..  ami  R.  Bossuet.     Magnesium  silicide 2:so 

and  P.  Jolibois.      silicon  and  palladium  ;   Compounds  oi 

680 

ff.  N  .  and  B    Pomeranzoff.     Furnaces  :    Regenerative 

(P) 847i> 

l.ebedert.  s.     Molasses;    Formation  of  821 

Lebedew.  A.  Formaldehyde  :  Formation  of in  fermen- 
tation without   cells MM 

Le  Blanc,  M.     See  Badische  Anilin  und  Soda  Fabrik 458r 

Lebour.  ti.  A.     Annual  Dinner  :   Speech  at 793 

Annual  Meeting  proceedings    777 

l.ebreil,  F.  irge,  R 170 

Le  Chatelicr.  H.  "  Carbolic  :  Lecons  BUI  le ;  la  com- 
bustion :  lea  lois  chimiques  " 879 

Silica  :    Precipitated  ■ 1111 

Le  Clerc,  3.  A.     See  Leavitt,  S 350 

Lecocq.     Asphaltic  substances  in  mineral  oils  ;    Determina- 
tion of  276 

r,    A.     Silk,    artificial;     Manufacture    of   from 

cellulose   (P) 221,  745/- 

Lecomte.    0.     Fabrics  :     Distinguishing   and    counting   the 

different  threads  in  mixed  442 

Leconte.  E.     Skins  ;   Preparation  of for  making  leather 

(P) 291,  867 

Leddell.  W.  J.     Alloy  (P)    1117 

Lederer,  A.     Filaments  for  electric  lamps  ;    Manufacture  of 

hollow  metallic  (P)     1145 

Lederer,  L.     Celluloid  :   Manufacture  of  products  resembling 

(P) 589r 

Cellulose  esters  ;   Separating from  solutions  (P)  . .   1130/- 

Ledoux.  A.  R.     .Sec  Kendall,   E.  D 904 

Ledoux.   E.,  and  Simon-Carves  By-Product  Coke  Oven  Co. 

Coking  oven  (P)   1198r 

Lee,  A.  1).     Ore  roasting  furnace  (P) 165 

Smelting  furnaces  ;    Reverberatory  (P)  '  1157 

I.    mans,  P.  J.  Borneol  acetates  ;  Preparation  of (P)  712,  917j- 

Lees,  H.     Metals  and  alloys  :   Effect  of  low  temperatures  on 

thermal  conductivities  of  pure  ■    230 

Letter.  L.  G.     See  Pilgram,  J 1122 

Lefranc,  L.     Stone  :    Artificial  (P)   686r 

Leger.  E.  Alogsol,  a  complex  phenol  from  certain  aloes  ....  1175 
Barbalo  n  ;    (inverting   into  an   isomeric   aloin, 

;-barbaloin.  and  occurrence  of  latter  in  aloes 37 

Legrady.  E.     Moser  rays  ;    The  so-called 522 

Lehmann,  F.     See  Stocker,  J.  F 1174 

Lehmann,  F.  H.  E.     Disinfection  by  volatile  disinfectants 

(P) 587,  1173/ 

Lehmann.  J.  F.     Cartridges  and  explosive  charges  containing 

ammonium  nitrate  ;   Manufacture  of (P)  922,  1042r 

Nitroglycerin  ;    Accelerating  separation  of  in  its 

manufacture  (P) 184r 

Nitroglycerin  ;    Explosive  oils  containing (P)  . . . .       91 

Lehmann,  K.  B.  Preserve  tins  ;  Action  of  acids  and  pre- 
serves on  176 

Lehmann,  M.     .Sec  Wiegand,  0 180 

Leiser,  H.     Mixing  fluids  or  molten  metals  (P)   13r 

Leitch,  M..  and  Metal  Process  Co.     Incombustible  materials 

of  different  melting  points  ;  Separating (P)     ..     451 

Tin  scrap  ;    Apparatus  for  treating  (P)    813 

Tin  scrap  ;    Treating  (P)    451,  689 

Leithauser,  C> .     See  Warburg,  E 402 

Lemaire,  E.     "  Printing  ;    Role  of  chemistry  in  ■ — ■ —  "'....      476 

Lemaire,  P.     Arbutin  from  quinol  ;  Distinction  of ....      640 

Cranium  and  cadmium  ;   Differential  reaction  for .    1085 

Le  May,  P.  K.  Hops,  and  their  practical  value  to  the  brewer  912 
Lembacli  und  Schleicher.     Discharging  indigo  bv  means  of 

chlorates   (P)    803 

Lemcke,  E.     Sand  suitable  for  making  mortar  ;    Obtaining 

from  kaolin  residues  (P)  811 

Le  Meunier,  L.     Antimony  oxide  ;   Reduction  of (P)..   1210 

Lemoine,  G.     Alcohols  ;    Decomposition  of  under  the 

catalytic  action  of  wood  charcoal 767 

Lemoult,  P.     Caustic  alkali  and  sulphur  ;    Manufacture  of 

from  alkali  sulphide  (P)   898 

Leuco  derivatives  and  dyestuffs  therefrom  ;    New  series 

of  •  (P)     936 

and  Soc.  Anon.  Etabl.  Poulenc  freres.     Calorific  power  of 

combustible  gases  ;   Determining  the (P)  ....     646 

Lendricb,  K.,  and  H.  Lieber.     Soap  ;   Manufacture  of  liquid 

(P) 949 

Lennox,  A.  B.,  A.  H.,  and  H.     See  Black,  J 396,  617,  742, 

885,  1012r,  1102r,  1102r,  1142r,  1198r,  1198r 

Lentz,  E.  A.     Condenser  ;   Open  reflux (P) 962 

Leonard,     A.      G.      G.      Triphenylmethane  ;      Absorption 

spectrum  of  496 

Zirconium,     molybdenum,     tungsten,     and     thorium ; 

Quantitative  spectra  of  832 

See  Pollok,  J.  H 832 

Leonard,  C.  B.     See  Fiveash,  Z.  E 743 

Lepeschkin,  >'.     Oil  of  cade  ;  A  sesquiterpene  accompanying 

cadinene  in  766 

Le  Pla,  M.    See  Spencer,  J.  F 646 
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Laprince,  M.     Alkaloid  in  mistletoe  ;   Volatile 88 

Le  Roy,  G.  A.     Tartaric  acid  in  cider  ;   Detection  of ..       86 

Usage.  L.  C.  G.     Elastic  material  for  tyres,  &c.  (P) 235,  235 

and  de.G6n.des  Pneumatiques  Increvable.  Visco-plastic 

materials  for  covering  pneumatic  tyres,  etc.  (P)  . .     634 

Lash,  I.  B.     Pyrometers.     Discussion  663 

See  Hersey,  M.  L 531 

Leslie,  H.  M.     Filtering  machine  ;   Automatic (P) 214 

Leasing,  <(•     Coke  ovens  ;   Rendering  gases  discharged  from 

by-product  inoffensive  (P)    114 

Lsssing,   K.     Autolysator.     Discussion 611 

Cyanogen  ;    Extracting  from  gases  (P) 74 

^-Toluidine  ;    Preparation  of  ■.     Discussion   260 

Losing,  W.     Blast-furnace  dust,  mineral  dust,  or  fine  ores  ; 

Manufacture  of  briquettes  from  (P)    1209 

Cement  from  blast-furnace  slag  ;    Manufacture  of  

(P) 1153,   1206r 

Lester,  J.  H.     Cotton  ;    Mercerised  — ■ — .     Discussion   ....     Ill 

Steam  boiler  ;    Experimental  gas-heated  ■ ■ 433 

Letts,  and  W.  E.  Adeney.     "  Estuaries  and  tidal  waters  ; 

Pollution  of  "  (Royal  Commission  on  Sewage 

Disposal) 1135 

Leucerand,  J.  A.     Stones  ;     Arresting   attack   of   — —   by 

nitre  (P)   125 

Leuchs,  H.     Strychnine  and  brucine  ;    Oxidation  of . .     640 

Leuschner,  B.     Mixing  liquids  and  gases  ;    Apparatus  for 

(P) 1142r 

Levallois.     See  Bouveault,  L 181 

Levi,  L.  E.,  and  E.  V.  Manuel.     Sod  oils  ;  Determination  of 

water  in  1166 

Levi,  M.  G.     Borax  ;   Technical  manufacture  of  — — 333 

and  others.     Persulphates  ;    Action  of  metals  on  aqueous 

solutions  of  979 

Levi,    R.     Edestin    from    cotton    seeds ;     Obtaining    

(P) 34,  137r 

Levinstein,  H.     Dyeing  half-wool  fabrics  with  sulphide  dye- 
stuffs 19 

and    Levinstein,    Ltd.     Dyeing ;     Producing    two-colour 

effects  in  union  goods  by  ■ ■  (P)  499 

Dyeing  union  goods  (P) 157 

Levinstein,  Ltd..  and  others.     Sulphide  dyestuffs  (P) 935 

See  Levinstein,  H 157,  499 

Levites,  S.     Colloids ;    Organic  1134 

Levy,  A.     Anodes  in  electrolytic  vessels  (P) 818 

Metals  ;    Electrodeposition  of (P)    818,  948,  987/ 

Levy.  D.  M.     Iron,  carbon,  and  sulphur 570 

See  Turner,  T 24 

Levy,  E.,  and  E.  Krencker.     Glycerol;    Bactericidal  action 

of  465 

Levy,  L.  H.     See  Jamieson,  G.  S 572 

Lewicki,   T.     Liquids  ;   Removing  suspended  matter  from 

(P) 35r 

Lewin.    Poisoning  by  chromium  in  industrial  operations  . .  1172 
Lewis,  D.,  and  M.  Briggs.     Gas  producer  plant;    Suction 

(P) 1051 

Lewis,  E.  A.     Copper  and  brass  industries  ;  Chemist's  relation 

to  the  479 

Laboratory  appliances.     Discussion   307 

Works  organisation.     Discussion 607 

Lewis,  W.  C.  M.     Adsorption  ;    Gibb's  surface-concentration 

theory  as  basis  of .     Application  to  theory  of 

dyeing  330 

Lewisson,  L.     See  Clauss,  F 112 

Lewkowitsch,  J.     Annual  Meeting  proceedings 788 

Autolysator.     Discussion 611 

Carapa  oil     578 

Cellulose  and  chemical  industry.     Discussion    1192 

Chemical  plant.     Discussion 669 

Cyanogenetic  glucosides  in  feeding  stuffs.  Discussion  432,  433 

London  Section  proceedings 1093 

Nitroglycerin  manufacture.     Discussion  203,  204 

Ochoco  fat 907 

Oleic  acid  ;  Conversion  of into  candle  material. . . .     489 

Proteins  ;  Chloramine  reaction  of  .     Discussion  ..     264 

p-Toluidine  ;    Preparation  of  .     Discussion  259 

Triolein  ;    Converting  inactive  into  an  opt. -active 

glyceride  and  an  opt. -active  acid 168 

Lewy,  P.     Haemoglobin  preparations  (P)   522 

Leyson,  L.  T.     See  Moody,  G.  T 1111 

L'Huillier,  H.     Dyeing  yarn  in  cops  or  cheeses  (P)  . .  20,  73,  444 

Lichtenstein,  L.    Azo-developers 976 

Lichtenstein,  T.  D.     Dietetic  products  (P)    465 

Liddell,   J.    P.    Agers,   steam   chests,    &c,   for   dyeing   or 

printing  (P) 73 

Lieber,  H.     Radium  preparation  (P) 958 

See  Lendrich,  K 949 

Liebermann,  C.    Mordant  dyestuffs  ;    Theory  of  555 

and  K.  Roka.     Benzanthrone  derivative  ;    An  early 556 

Liebermann,    H.     Carbamino    reaction ;     Applicability    of 

the  1222 

Liebermann,  L.  von.     See  Von  Liebermann. 

Liebig,  H.  von.     See  Von  Liebig. 
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Liebig,  M.     Ores  containing  iron,  lead,  zinc,  &c.  ;  Metallurgy 

of  (P)    451 

Liebknecht,     O.     See    Deuts.     Gold-    und    Silber-Scheide 

Anstalt    1149r 

Liebmann,  J.     Wort  refrigerator  ;  Advantages  of  the  closed, 

counter-current  85 

Liebreich,  E.     Paints  ;    Non-rusting  — —  (P) 1122 

Liesegang,  R.  E.     Gelatose  as  a  colloidiser 634 

Lifschiitz,  J.     Cholesterol  ;   Colour  reaction  of     ■       248 

Cholesterol ;    Origin  and  formation  of  525 

Hydrocarbons  capable  of  absorbing  water  ;    Preparing 

—  (P) 554 

Oleic  acid  ;    Spectral  reaction  of  949 

Lightband,  C.  D.     See  Knight,  S.  H 291,  820r 

Ligny,   H.     Celluloid,   ivorv,   shells,    itc.  ;     Applying   paint 

to  (P)    828 

Lihme,  I.  P.,  and  Grasselli  Chemical  Co.     Lithopone  ;   Non- 
darkening  •  (P)    456 
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Discussion 1099 

Flour  ;    Bleaching  (P) 872,  1128r 

Nitric  acid  ;    Manufacture  of (P) 856 

Nitrogen  oxides  ;    Manufacture  of  (P) 856 

Ramsay,   W.     Cylinder  oils  ;    Effect  of  superheated  steam 

on  .     Discussion 311 

Rankin,  E.     Crucible-furnace  (P)  889 

Rankin,  I.  G..  and  S.  M.  Revington.     Sulphides  and  oxy- 

sulphides  of  silicon 855 

Rappold,  J.     Kilns  or  furnaces  with  travelling  hearths  (P) . .     794 

Raquet,  D.     See  Caron,  H 808 

Raschen,  J.     See  United  Alkali  Co 165,  420,  447 

Raschig,  F.     Celluloid;  Manufacture  of  a  product  resembling 

(P) 1082r 

Hydrazine  ;  Manufacture  of  ■ ■  (P) 91,  246r,  522 
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Reeves,  W.,  and  I'.   Branrwell,    Cooling  liquids  ;    Apparatus 
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Malting  apparatus  (P) 516 

Ricevuto,  A.     Tanning  process  ;    Contribution  to  the  know- 
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Richards,  J.  W.      Iron  and  steel';  Electrometallurgy  of 167r 

Richardson,  F.   W.     Gas  analysis  apparatus.     Discussion..       12 
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Richmond,    W.     Milk ;    Apparatus   for   testing  the   acidity 

of  (P)    955 

Richter,  F.     Coking  ovens  ;    Regenerative  — — ■  (P) 1010 

Richter,    G.     Helkomen,    basic    bismuth    dibromohydroxy- 
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Rider,  C.  H.     Gas  ;    Apparatus  for  making  fuel  from 

carbonates  and  carbonaceous  material  (P).  .67,  154r,  215r 
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Piper  methysticum   (kava-kava)   root ;    Constituents   of 

708 
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(P>  Badfeohe  Aniliu  mul  Soda  Fabrik...    H7r,  166r, 

MSr,   74''.   800,   861,  8;>lr,   BBlr,  892r,   085,    L055, 

I055r,   L108r,   I800r 

tP)  Barer uud  Co 71,  72r,  110.  116.  441,  557,  801r, 

cs;,lr,   976r,   1055r 
'  P]   Meister,  Lucius,  uud  Briining  . .  116.  218,  623.  1148 

Alizarin  :    Manufacture  oi .     (P)  Badische  Aniliu 

uiul  Soda  Fabrik *97f 

Aliiarin  colours  ;  Dyeing on  vegetable  fibres.     (P) 

BcUseisehe  Turkisciirotiarberei  445 

Alizarin  preparations  completely  Bolable  in  water.    (P) 

Brban    1107 

Alizarin  Reds  and  Pinks  :  Printing  steam on  cloths. 

Wilhelm    623 

Authraquinone-<i-  Miydroxysulp':ouic  acids    and    O-fl-di- 

hydroxyanthraquinones.     (P)  Wedekind  uud  Co.  .     681 
o-chloroalizarin  and  chloroflavopurpurin.    (P)  Wedekind 

und  Go 442 

p-Dianiinoantluarufins  :    Alkylated  .     (P)  Meister, 

Lucius,  und  Briining 116 

Dibromoanthrarutin-  and  dibronioehrysazin-disulphonic 

acids.     (P)  Bayer  und  Co 557 

Flavopurpurin  :     Preparation  of  .      (P)  Wedekind 

und  Co 558 

Green  to  blue  .     (P)  Meister,  Lucius,  und  Briining     116 

Halosenated    .     (P)  Badische    Anilin    und    Soda 

Fabrik 442 

w-Halogen-methylanthraquinone   compound.     (P)    Bad- 
ische Anilin  und  Soda  Fabrik 851r 

Hvdroxvauthraquinones  ;  Methyl  ethers  of  some . 

Perkin  115 

Hydroxyanthrarufln   and  hydroxychrysazin  ;     Prepara- 
tion of  .     (P)  Mei3ter,  Lucius,  und  Briining  556,  557 

;j-Xitrochrysazindimethyl    ether.     (P)  Meister,    Lucius, 

und  Briining    680 

Quinizarin  and  aromatic  amines  ;   Condensation  of  — ■ — . 

Grandmougin 155 

containing  sulphur  ;    Vat .     (P)  Soc.  Chem.  Ind.  in 

Basle 1015 

Tetra-alkyldiaminodibenzyltetrahydroxyanthraquinones. 

(P)  Meister,  Lucius,  und  Briining    116 

Turkey  Red  ;  Brightening  — —  in  water  under  high  pres- 
sure.    Binder 443 

Turkey  Red  dyeing ;    Application  of  different  oils  and 

soaps  in  — — .     Erban  and  Mebus 1108 

Vat  : 

(P)  Badische  Anilin  und  Soda  Fabrik  . .  622,  745,  801r, 
1015,  1015,  1107,  1107 

(P)  Baver  uud  Co 936 

(P)  Soc.  Chem.  Ind.  in  Basle 1015,  1055r,  1149r 

Vat  from  indanthrene.     (P)  Bayer  und  Co.  . .  744r,  744 

Antliracene  series  :    Quinoline  derivatives  of  the  .     (P) 

Meister,  Lucius,  und  Briining 218 

Anthranil ;    Preparation  of  .     (P)  Kalle  und  Co.      713,  713 

Anthranilic  acid  ;   Reaction  of  — ■ — .     Pawlewski 799 

Anthraquinone  derivatives : 

(P)  Badische  Anilin  und  Soda  Fabrik    329,  744 

(P)  Bayer  und  Co 117r,  1149r 

derivatives  ;    Colour  and  affinity  for  mordants  of . 

Heller    1147 

derivatives  containing  nitrogen.     (P)    Meister,    Lucius, 

und  Briining    18r,    116 

Mercaptans  of  .     Gattermann 935 

Preparation   of    chloro-acylamino    — — .     (P)  Badische 

Anilin  und  Soda  Fabrik  976 

series ;      Condensation     product*     of    the    ■.     (P) 

Badische  Anilin  und  Soda  Fabrik    745 

Authraquinone-a-^-hydroxysulphonic     acids ;       Preparation 

of  .     (P)  Wedekind  und  Co 681 

Anthraquinonesulphonic     acids  ;      Halogenated     — — .     (P) 

Badische  Anilin  und  Soda  Fabrik    442 

Autlirarufins.     See  under  Anthracene  dyestuffs. 

Anthroxanic  acid  :  Manufacture  of  — ■ — .     (P)  Kalle  und  Co.     442 

Antiar  resin.     Windaus  and  Welsch    1029 

Antiformin,  a  new  germicide 1080 

Antimony  alloys.       Removal    of    copper    from    .     (P) 

Richter   574,  944r 

arsenic,  and  tin  ;    Separation  of  .     Dinan 963 

-calcium  alloys.     Donski 1066 

Continuous  extraction  of ■  from  sulphide  ores  in  an 

electric  furnace.     <P)  Cote  and  Pierron 344 

Determination  of in  presence  of  copper,  iodometric- 

ally.     Heath 716 

Determination  of in  lead-antimony  alloys.   Howard     337 

Determination  of in  ores.     Coolbaugh  and  Better- 
ton  1133 

Electrolytic  determination  of .     Scheen 595 

Extraction  of .     (P)  Witter 1210 

-lead  alloys  ;    Hardness   and   micro-structure  of  . 

Sapo3hnikow  and  Kaniewski 126 

Metallurgy  of  .     (P)  Freydier-Dubreul   340 

mining  in  Nrew  Brunswick  903 

ores  ;    Treatment  of  : 

(P)  Chatillon    287 

(P)  Herrenschmidt 756 

(P)  Patten  and  Barnett   340 

production  of  the  United  States     78,  1024 

Recovering  from  ores,  concentrates,  tailings,  and 

slimes.     (P)  Masson 756 
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Antimony — cont. 

refining  works  at  Wuchow,  China  754 

and  tin  ;  Electro-analytical  separation  of — — .     Sand..     963 

Antimony  compounds  containing  oxygen  ;   Analysis  of . 

Jacobsohn    1075 

< > n. i 1 1  e  ;    Reduction  of .     (P)  Le  Meunier    1210 

oxides ;      Condensing    — — .     (P)  Minierc    e    Fonderie 

d'Antimonio 122 

oxides ;  Dissociation    pressures    of  .      Foote     and 

Smith    979 

oxides  or  sulphides  ;  Manufacture  of  pigments  from . 

(P)  Brunet 1074 

pigment;   Manufacture  of  an .     (P)  Nicolle 1122 

sulphide;    Analysis  of  golden  — ■ — .     Jacobsohn    169 

sulphide  ;   Obtaining  Schlippe's  salt  for  preparing  golden 

.     Sartorius    808 

Antipyrine  pho3phate  and  arsenate.     Aubouy    354 

Antiseptic  compounds  ;    Manufacture  of  .     (P)  Lutz  et 

Cie 827 

Anti-streptococci  serum.     (P)  Meister,  Lucius,  und  Briining    139 

Antitoxin  for  diphtheria  ;  Preparation  of .     (P)  Meister, 

Lucius,  und  Briining 958 

Apocynin,  a  constituent  of  Canadian  hemp.    Finnemore  ....     829 

Synthesis  of .     Finnemore 829 

Aponarceine ;     Preparation   of -.      (P)    Knoll   und   Co.     644 

Apple    juice ;     Beverage    from    — ■ — •.     (P)  Andersson    and 

Lindblad 34 

juice  ;    Sterilisation  of  unfermented ■.     Gore 1079 

Z-Arabino3e  ;    Preparation  of from  mercuric  gluconate. 

Guerbet 181 

Arachis  oil.     See  under  Oils,  fatty. 
Aralkyl-p-aminophenols    as    photographic    developers.     (P) 

Schering    246,  1041r 

Arbutin  and  derivatives  ;  Rotatory  power  and  hydrolysis  by 

emulsin  of  ■.     Bourquelot  and  Herissey    468 

Distinguishing  from  quinol.     Lemaire 640 

in  plants.     Fichtenholz  1038 

Arc  lamp  electrodes  : 

(P)  Allgem.  Elektricitats  Ges 973 

(P)  Lindsay,  and  General  Electric  Co 973r 

(P)  Little   678,  1145 

(P)  Whitney,  and  General  Electric  Co 1105r 

Argentina ;    Petroleum  in 1105 

Argon ;    Preparation  of from  air  by  means  of  calcium 

carbide.     Fischer  and  Ringe   768 

Products  of  arc-  and  spark-discharges  in  liquid  . 

Fischer  and  Iliovici 1180 

Armour  plates  ;    Manufacture  of  : 

(P)  Cammell,  Laird  and  Co.,  and  others..  904,  1118r 

(P)  Wales 1068,  1118c 

plates  ;    Manufacture  of  steel  for  .     (P)  Cie.  des 

Forges  et  Acieries  de  la  Marine  et  d'Homecourt  944,  1159r 

plates  ;  Smelting  ores,  mattes,  and  metals  for .     (P) 

Everette   1209 

Arsacetine  ;   Characters  and  tests  for .     Meister,  Lucius, 

und  Briining    1130 

Arsenic  ;    Action  of  — —  on  cobalt.     Ducelliez 943 

antimony,  and  tin  ;  Separation  of .     Dinan 963 

Detection  of  — ■ —  in  sodium  fluoride.     Van  Rijn 838 

Determination  of  — ■ —  in  presence  of  copper,  iodometric- 

ally.     Heath    716 

Determination  of  — —  by  the  Gutzeit  method.    Sanger    150 ; 

Erratum,     435 

Determination  of ■  in  lead-antimony  alloys.   Howard    337 

Determination  of in  ores.     Hooper 230 

Extraction  of  ■.     (P)  Witter 1210 

Mercurous  nitrate  as  a  microchemical  reagent  for . 

Deniges 1133 

ores  ;    Reducing  .     (P)  Westman 339, 1025r 

Preparations  containing  colloidal .     (P)  Chem.  Fabr. 

von  Heyden 1177 

production  of  the  United  States    1024 

Removal  of from  liquids  and  gases.     (P)  Chem. 

Fabr.  Griesheim-Elektron  750r 

Removal  of from  sulphuric  acid.     (P)  Crowther 

and  others 1018 

Sublimation  of  — — -.     Jonker 1203 

Treating  ores  containing .     (P)  McGhie  and  Barton    448, 

509r,  863r 
in  wines  ;    Quantity  of due  to  use  of  arsenical  pre- 
parations in  viticulture.     Breteau 913 

Arsenic  acid  ;    Hydrates  of .    Auger    402 

Arsenic-albumin  compounds  containing  sulphuric  or  phos- 
phoric acid  residues.     (P)  Gnezda   1132 

compound  of  iron  and  albumin.     Salkowsky 590 

telluride.     Pelabon  752 

trichloride  ;    Action  of on  cobalt.     Ducelliez 943 

trichloride  ;    Action  of  on  nickel.     Vigouroux  . . .     943 

trichloride  ;    Ammoniacal  .     Besson  and  Rosset  . .     748 

trioxide  ;    Manufacture  of  .     (P)  Wedge 1019,  1057 

Arsenicals ;    Manufacture  of  — — .     Rzehulka    159 

Arsenionickels.     Vigouroux 943 

Arsenious  sulphide  ;   Coagulation  of by  barium  chloride. 

Duclaux    1017 

Arsenoarylglycine.     (P)  Meister,  Lucius,  und  Briining 644 

Arsenogine,  an  iron-albumin-arsenic  compound.    Salkowsky    590 
Arsinic  acids  ;    Secondary  aromatic  .     Benda 830 
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Artists'  colours  ;    Some  properties  of .     Watson 1120 

Arylamines  and  sodium  ;   Manufacture  of  compounds  of . 

(P)  Deuts.  Gold-  und  Silber-Scheide  Anstalt  vorm. 

Roessler 893,  1149/,  1200/ 

l-AryIsulpho-2-amino-4-sulphophenol      esters.     (P)  Cassella 

und  Co 623 

Arylthioglycollic-o-carboxylic  acids  ;    Manufacture  of . 

(P)  Meister,  Lucius,  und  Briming    ....    218,   218r,  556/ 
Asaprol.     See  Abrastol. 

Ashington  Colliery  ;    Visit  to  789 

Asphalt ;    Substitute  for  natural  rock -.     (P)  Flynt 439 

Asphaltic  substances  in  mineral  oils  ;  Determination  of -. 

Lecocq 276 

Asphaltum ;     Distillation    products    of    Roumanian    . 

Charitschkow 397 

production  of  the  United  States 850 

Asphodel  gum-resin  ;   Wax-like  material  from  the .     (P) 

Badoil 633 

Asporogenic  budding  fungi  found  near  breweries.     Will  . .  701,  1 127 

Assay  furnace.     (P)  Baudendistle 646 

Assaying  ;    Behaviour  of  tellurium  in .     Smith 571 

Astragalus  lotoides  ;    Cultivation  of  .     Imaseki 83 

Atom  ;    Structure  of  the .     Lodge 731 

Atomising  apparatus.     (P)  Mecredy  and  Hawes 492 

liquids  ;    Apparatus  for  .     (P)  Kestner 436 

Atmosphere.     See  Air. 

Atoxyl.     See  p-Aminophenylarsenate  of  sodium. 

Atractylis  gummifera  root ;     Toxic   glucosidal   compound    in 

.     Angelico 244 

Atropine.     Wolffenstein  and  Mamlock 353 

Attenuation  ;  Final ■  and  malt  analysis.     Pankrath 1034 

Aucubin  in  Plantago  species  ;     Occurrence  of  .     Bour- 

dier    589 

Austenite  ;   Constituents  of .     Benedicks 570 

Australia;    Pines  of  — — .     Baker  and  Smith 1039 

Autolysator  ;    The  .     Keane  and  Burrows  608 

Autoxidation ;    A  visible  .     Knecht    298 

Ayapana  oil.     See  under  Oils,  essential. 
Azine  dyestuffs  : 

Induline  ;    Formation  of •.     Ostrogovich  and  Silber- 

mann 115 

Induline  dyestuffs  ;    Manufacture  of .     (P)  Ostro- 
govich and  Silbermann  1055/ 

Induline  and  induline-like  colours  ;   Preparation  of . 

(P)  Ostrogovicli  and  Silbermann 155/ 

Indulines  ;    Formation  of  by  action  of  picric  acid 

on  aniline.     Bacovescu   744 

Phenyl-s-anilidophenosafranine ;      Synthesis     of     — . 

Barbier  and  Sisley  17 

Rosindone    and    isorosindone ;     Constitution    of    •". 

Kehrmann  and  Stern    155 

Safranine  dyestuffs  : 

(P)  Act.-Ges.  f.  Anilinfabr.  . .  17,  155r,  218/,  278/,  895 

(P)  Kehrmann 117 

Azines  from  7-hydroxy-/3-naphthaquinone.     Kehrmann  and 

Brunei 680 

Azo  compounds  of  aromatic  amides  containing  the  residue  of 
arsenic  acid.     (P)  Curat,  der  Gr.  und  F.  Speyerschen 

Studienstiftung    3f,5 

compounds  of  the  benzene  series.     (P)  Bayer  und  Co. .  .    441/ 
compounds  ;   Mechanism  of  the  coupling  reaction  in  the 

formation  of  .     Dimroth  and  Hartmann   ....    1199 

Azo  dyestuffs  : 

(P)   Act.-Ges.  f.  Anilinfabr.  329,  329c,  329/,  681/,  681/ 

(P)  BadiBChe  Anilin  und  Soda  Fabrik  219/,  329/ 

(P)    Bayer  und  Co 17r,  17/,  17,  18,  116,  117   218 

278,   329,   329,   680/,   800,   800/,   800/,    937/   '976/' 
976/,  1014,  1016/,  1016/,  1108/^  1149/ 

(P)  Cassella  und  Co 278/,  557/ 

(P)  Chem.  Fabr.  Griesheim-Elektron  '     71/ 

(P)  Chem.  Fabr.  vorm.  Sandoz 801,  1108/ 

(P)  Meister,  Lucius,  und   BrUning    556/,  680/ 

(P)  Ulrichs 893 

■    containing   alkyloxy   group.     (P)   BadiBChe   Anilin    und 

Soda  Fabrik is 

from    amlnoarylaziminonaphtholBulphonic     acids,    (pj 

Soc.  Chem.  Ind,  In  Bash' 1015 

from  p-aminophenylarsenlo  acid  ;   Manufacture  of  ■   '   ". 

(J')  Act.-Ges.  f.  Anilinfabr 1055 

Azo  Blacks  ;     Discharged  .     Justin-Muller    401 

Azo  Itcds  ;    Cue-  of in  producing  discharge  effects  on 

indigo.     Schweitzer  and    Bbersol 624 

Benzaldehyde-azo-naphtholsulphontc  acids  ;   Conversion 
effects  obtained    by    printing  phenylhydraztne   on 

Brandt  

Blue  dis-         .    "(pj  ElU  and  others 628r 

Chrome,    o-hydroxydls-      — -.     (i»)  Anllinfarben-  und 

Bxtrakt-Pabr.  .1.  r.  Geigy    681.   1107 

oapable  of  brink'  chromed  : 

(I')    Badlsohe   Anilin   und   Soda   Fabrik     117 

(PJ  80c.  Chem.  ind.  in  Basle 168> 

Colours  or  pigments  from         .    (Pj  Merz 994? 

for  cotton  ;     Manufacture  of     — : 

(P)  Chem.  Fabr.  Griesheim-Elektron 936 

(P)  .lager  442 
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Azo  dyestuffs — cont. 

Crystal  Ponceau  ;    Adsorption  of  — —  by  wool.     Pelet- 

Jolivet  and  Andersen    803 

containing  the  cyano  groups.     (P)  Lange    623 

Developers   for .     Lichtenstein    976 

from  o-o-diaminophenol-p-sulphonic  acid.     ( P)  Kalle  und 

Co 18 

and  diazo  compounds  ;   Reaction  between : 

Grandmougin 555 

Lwoff     440 

Disazo  dyestuffs.     (P)  Act.-Ges.  f.  Anilinfabr 800 

Disazo  dyestuffs  ;   Secondary .     (P)  Bayer  und  Co. 

218,  1148 

dyeing  cotton  and  wool ;  Blue  dis- .      (P)  Ris  and 

Haager    1147 

on  fabrics  dyed  with  indigo ;  Production  of  white  dis- 
charges on .     (P)  Meister,  Lucius,  und  Bruning     978 

containing  fatty  acid  groups  of  fats.     (P)  Sulzberger...    220, 

278/,   399,   1108/ 

on  the  fibre  ;   Production  of .     (P)  Calico  Printers' 

Assoc,  and  Fourneaux  157,  157,  683/,  683/ 

Helianthin  ;  Action  of  dilute  nitric  acid  on .    Fox . .     680 

o-Hydroxv-  — —  : 

(P)  Act.-Ges.  f.  Anilinfabr 17 

(P)  Chem.  Fabr.  Griesheim-Elektron  441/,  441/,  976/ 

(P)  Kalle  und  Co 219 

(P)  Meister,  Lucius,  und  Bruning 18,  218,  623 

o-Hydroxymono-  and  dis-  capable  of  being  chromed. 

(P)  Act.-Ges.  f.  Anilinfabr 156/ 

for  lakes  ;   Manufacture  of : 

(P)  Badische  Anilin  und  Soda  Fabrik    1148 

(P)  Meister,  Lucius,  und  Bruning    556/ 

(P)  Merz 219 

for  lakes  ;    Orange  .     (P)  Lauch    1107 

for  lakes  ;    Red .     (P)  Wulfing,  Dahl,  und  Co.   . .     117 

Lakes  from : 

(P)  Meister,  Lucius,  und  Bruning    694 

(P)  Ulrichs 819,  988/ 

(P)  Wulfing,  Dahl,  und  Co 132,  132,  694/ 

Metanil  Yellow  as  a  selective  indicator.     Finder 485 

Mono .     (P)  Rohner     623 

Mordant  .     (P)  Chem.  Fabr.  Griesheim-Elektron..     622 

a-Naphthylamine    Claret ;     Discharge    effects    on . 

Sunder    120 

from  naphthylpvrazolonesulphonic    acids.       (P)  Bayer 

und  Co 1148 

p-Nitraniline  Red  ;    Production  of  white  and  coloured 

discharges  under  .     Konigsberg 896 

from  nitro-  and  amino-diacetyldiaminophenol.     (P)  Cas- 
sella und  Co 156/ 

from   phenols    and    cresols  ;     Dis-   .     Sehultz   and 

Ichenhiiusscr 155 

Position  of  entrance  of  diazo  group  in  formation  of . 

Scharwin  and  Kaljanow 799 

from  pyrazolone  derivatives  ;  Manufacture  of .     (P) 

Soc.  Chem.  Ind.  in  Basle 893 

Red  —  : 

(P)  Schule    72 

(P)  Soc.  Chem.  Ind.  in  Basle 681/ 

Reduction  of  by  sodium  hydrosulphite.     Franzen 

and  Stieldorf 

Reserves  and  coloured  effects  under .     Pluzanski. . 

as   reserves   under   indigo ;     Production    of   .     (P) 

Kettenhofer  Druckfabr.  Felmayer  und  Co 

Secondary,  blue  to  violet  dis- .     (P)  Kalle  und  Co. 

Synthesis  of  by  means  of  sulphurous  acid  esters. 

Bucherer 1014 

Tetrazo  .     (P)  Bayer  und  Co 329,  893/ 

from  tetrazodiphenyl  and  resorcinol ;   Black   poly- . 

Paul 1013 

Tris-  .     (P)  Bayer  und  Co 1148 

for  wool  and  cotton  ;  Blue .     (P)  Jager 442 

Yellow  .     (P)  Act.-Ges.  f.  Anilinfabr.   . .   71,  156/,  681/, 

1147,  1200/ 

Yellow  basic  .     (P)  Bayer  und  Co 18 

Azonium    compounds     from    7-hydroxy-/J-naphlhoquinonc. 

Kehrmann  and  Brunei    680 

Azotobacter  ;   Assimilation  of  free  nitrogen  by .     Stok- 

lasa  and  others 1167 

Azoxy  compounds  of  the  benzene  series  ;  Preparation  of . 

(  P)    Bayer  und  Co 441r 
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Baking  powder : 

(P)  Blumenthal 465 

lP>  Hooker  and  Thew    416,  587r 

powders :  Rendering  Ingredients  oi impermeable  to 

moisture.     (P)  Craig    706r 

Baku  ;   Petroleum  production  and  refining  in in  1907. .     398 

Balata;   Obtaining from  lactescent  plants.     (P)    Sand- 
maim  188f 

Phytosterols  from  .     Cohen 1123 

Balsam.  Peruvian  :   Test  for .     Dieterich 468 

Bamboo  for  paper  pulp,     Raitt 35 

Banana  fibres    117 

Barbaloin :    Converting  into    an    isomeric  aloin,   and 

occurrence  of  latter  in  aloes.    Leger 37 

Barbituric  acid  ;    Manufacture  of  .     (P)  Wolfes 917 

Barium  and  its  alloys  ;  Manufacture  of  .     (P)  Seward 

and  others   1119 

and  strontium ;    Separating  .     Kahan    141 

Barium  carbonate,  carbon,  and  nitrogen  ;  Influence  of  barium 

chloride  on  reaction  between  .    Kiihling  and 

Berkhold 121 

carbonate  ;    Manufacture  of  .     (P)  Gacon  335 

carbonate  ;   Preparation  and  composition  of  acid . 

Reiser  and  others 1151 

chloride  :    Coagulation  of  arsenious  sulphide  by  . 

Duclaux    1017 

chloride  ;    Density  of  fused  .     Arndt  and  Gessler.   1017 

chloride  ;    Manufacture  of  from  the  sulphide.  (P) 

Heinz 282 

cyanide  ;  Manufacture  of .     (P)  Badische  Anilin  und 

Soda  Fabrik 225r,  225r 

nitrate  :    Manufacture  of  : 

(P)  Puis,  Krug,  and  Norddeuts.  Chem.  Fabr 940 

(P)  Weyer    1018,  1112 

Hydrates  of .    De  Forcrand    855 

Manufacture  of  : 

(P)  Badische  Anilin  und  Soda  Fabrik 225r 

(P)  Jacobs  and  Bishop 562 

Preparation  of  from  the  carbonate.     (P) 

Herzberg 503 

oxycarbide  ;    Manufacture  of  .     (P)  Battistoni  and 

Rotelli 685r 

percarbonate.     Wolffenstein  and  Peltner    224 

peroxide  ;    Valuation  of .    Chwala    403 

silicide  ;    Manufacture  of  .     (P)  Goldschmidt 945r, 

948,  1113r 

sulphate,  carbonate,   <Src. ;    Manufacture  of  .     (P) 

Maistre    405 

sulphate ;    Colloidal  .     Recoura    747 

sulphite  in  paints  ;  Use  of .     (P)  Rosazza 81 

Bark  extracts ;   Manufacture  of .     (P)  Meikle 170r 

Barley  ;   Amylase  of  resting .    Ford  and  Guthrie 239 

Denaturing .     (P)  Martin 638 

Determination  of  starch  in .     Wenglein 238 

Determination  of  extract  of by  the  formaldehyde 

method.    Reichard  and  Purucker 514 

Enzymes  of  ungerminated .    Jalowetz 1077 

Relation  between  diastase  and  sugar  during  the  malting 

of  .     Glimm 1034 

Relation  between  starch  and  protein  content  and  size 

of  grain  of .     Wenglein   761 

Steeping  .    Brown 134 

Steeping with  warm  water,  and  disinfection  in  the 

steeping  tank.     Windisch 349 

Barrels  ;    Rendering  impermeable.     (P)  Heim 323 

Bases  ;   Oxidation  of  organic by  means  of  contact  sub- 
stances.    Orlow 1150 

Separation,  qualitative  and  quantitative,  of  the  metallic 

.     Pozzi-Escot 962 

Batteries.     See  under  Electric  batteries. 


oxide ; 
oxide 


oxide 


Battery  chips  ;    Assay  of 


Wilmoth 812 


Bauxite  discovery  in  Georgia   447 

exports  from  Bordeaux 981 

Manufacture  of  ceramic  products  and  abrasive  materials 

from  .     (P)  Von  Seemen   686 

production  of  the  United  States    626,  939 

Treatment  of  .     (P)  Pochin  and  Richardson 939 

Bear  fat ;    Himalayan  .     Hooper 692 

Bearing  metals  ;    Alloy  for  .     (P)  Touceda 985 

Bearings  ;  Alloys  for .     (P)  Clamer  and  others    1209 

Beer  ;   Addition  of  "  Krausen  "  to .     (P)  Kirchner 953 

All-malt  and  substitute .     Race  545 

analysis.    Race 544 

Brewing  : 

(P)  Nathan  and  Bolze    1078r 

(P)  Ozonair,  Ltd 33r 

Caramelised  product  for  making  dark .     (P)  Ruck- 

deschel    1171 

Detection  of  saponin  in .     Riihle 954 

Estimation  of  alcohol  and  extract  in by  the  Pulfrich 

refractometer.     Race 544 

Fermenting  .     (P)  Freund 293 

filters.     (P)  Russell    136 

Flora  of   bottled .     B.   fiavus   and   B.   cerevisiae. 

Fuhrmann    86 

free  from  or  low  in  alcohol ;     Preparation  of .     (P) 

Wernaer    1171 

Glutin  turbidity  of  — -.     Blanchet 762 
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Beer — cont. 

Infection  of occurring  before  pitching.     Roux 762 

Influence  of  coating  of  fermentation  tuns  on  attenuation 

of and  separation  of  the  yeast.     Thausing 702 

Kaffir ■.     Chapman  and  Baker 135 

containing    lactic    acid ;      Preparation    of    .     (P) 

Scholvien    637 

Manufacture  of  .     (P)  Kummle    1035 

manufacture  ;    Torulce  in  English .     Schionning  . .  1035 

Metallic-albuminoid  turbidities  in .     Dehnicke 464 

Normal  sulphate-content  in  the  ash  of .    Trillat  . .  762 

sarcinsB.     Schonfeld   240 

Sarcinse  causing  diseases  of  .    Miskovsky    173 

Sensitiveness  of to  chill.     Kiel 636 

Susceptibility  of  to  chill  and  to  production  of 

albumin-turbidity  by  metals.    Keil 636 

Temperatures  necessary  for  pasteurising  .     Schon- 
feld and  Hoffmann    463 

Turbidity  of  due  to  chill.     Schmidt   135 

wort ;    Clarification  of  .     (P)  Lapp     953 

wort ;    Filtering  .     (P)  Breker    637,  703 

wort ;    Production  of  ■ -.     (P)  Breker   516r,  1218r 

yeast.    See  under  Yeast. 

Beeswax  ;    Bleaching  .     (P)  Miiller-Jacobs 455 

Chemistry  of  .     Berg    907 

Beetroot ;    Assimilation  of  nutriment  by  in  the  first 

year's  growth.     Andrlik  and  Urban    821,  1167 

Desiccated  .     (P)  McMullen 1216 

diffusion  process  ;    Hot  and  ordinary  .     Dostal. . .  237 

Diffusion  of : 

(P)  Corcuera   171 

(P)  Martinand 239 

Extraction  of  .     (P)  Wiegand  and  Rieder  . . .  760,  911r 

juice  ;    Extracting  sugar  from  without  forming 

molasses.     (P)  Hlavati    992 

juice  ;    Obtaining by  diffusion.     (P)  Renner 822 

juices ;    Darkening  of  .     Gonnermann    31 

ijuices  ;    Purifying  for  sugar  making.     (P)  Steffens  635 

Lsevorotatory  substance  in  altered .     Weisberg 696 

Optically  active  non-sugars  of  the attacked  by  lime 

during  purification  of  the  juice.    Herles 1168 

Pectin  substances  of  the .     Influence  on  analysis  and 

removal  in  manufacture.     Weisberg     582 

rootlets  and  dry  pulp  ;  Determination  of  sugar  in . 

Robart    ....   : 992 

rootlets  ;  Recovering  sugar  from .     (P)  Druelle  . .  349 

Sugar  content  of influenced  by  soda.    Andrlik  and 

Urban   133 

Bell  Bros.  Clarence  Works  ;    Visit  to  789 

Belladonna  ;   Alkaloidal  value  of  American  cultivated . 

llippetoe 36 

extract ;    Determination   of   alkaloids  in   .     Rupp 

and  Zinnius 1082 

leaves  ;    Alkaloidal  value  of  extract  of .     Warm  . .  418 

Treating  products  of  combustion  of .     (P)  Ritsert  182r 

Bengal  Government  cinchona  plantation  and  quinine  factory  957 

Benzaldehyde ;     Determination  of in  almond  extracts. 

Woodman  and  Lyford 1082 

Benzaldehvde-azo-naphtholsulphonic     acids ;      Conversion 
effects  obtained  by  printing  phenylhydrazine  on 

.    Brandt 852 

Benzanthrone  derivative  ;   An  early .     Liebermann  and 

Roka 556 

Benzene  ;  Determination  of  carbon  bisulphide  in .    Bay  154 

in  illuminating  gas  ;    Determination  of  .     Dennis 

and  McCarthy 215 

Improving  for  fuel.     (P)  Wynne    396 

Purification  of .     Gawalowski  973 

Benzeneazo-a-naphthol  and  tetramethyldiaminodiphenylcar- 

binol ;    Acetylated  condensation  product  of  . 

Mohlau    440 

Benzine   used  in   cleaning   or   dyeing;     Regenerating   and 

clarifying  .     (P)  Toby 1110 

Purification  of  .     Gawalowski  973 

Purification  of bv  means  of  spirit.     (P)  Guttmann  1199 

Treatment  of  .     (P)  Burgess  and  Anfllogoff  891 

Benzines ;    Treatment  of  .     (P)  Fama   496r 

Benzoates  ;  Effect  of on  digestion  and  health.     Wiley . .  914 

Benzoic  acid  ;    Detection  of  in  butter  : 

Halphen   954 

Robin    H71 

Esterification  of .     Phelps  and  others 998 

in  foodstuffs  ;    Effect  of on  digestion  and  health. 

Wiley 914 

Separation  of from  cinnamic  acid.     De  Jong 1083 

Benzyl  alcohol ;    Preparation  of  from  benzaldehyde. 

Meisenheimer    590 

Benzylanilines  ;  Derivatives  of  alkylated .     Gnehm  and 

Schonholzer   70 

Benzylethyl-m-aminophenol ;   Primary  disazo  compounds  of 

.    Biilow  and  Sproesser   621 

Benzilic  acid;    Preparation  of .    Von  Liebig 642 

Berberine  ;  Microchemical  detection  of in  plant  tissues. 

Bauer   916 

Bessemer  process ;    Dudelingen    method    of    working    the 

Thomas-Gilchrist  basic  .    Goerens  571 

Betalne ;    Utilisation  of  .     Ehrlich    992 
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Beverages,  alcoholic  ;    Purification  and  rapid  maturation  of 

.     (P)  Haeck   994,  1036 

from  apple  juice.     (P)  Andersson  and  Lindblad 34 

Aseptic  .     (P)  Guelpa 955r 

Manufacture  of  fermented .     (P)  Kuhn 826 

Non-alcoholic from  fermented  liquors.     (P)  Linzel 

and  Bischoff    86r 

Non-alcoholic  from  wine  : 

(P)  Jung  and  Jung   872c,  872r 

(P)  Wagner   464 

Regulations  respecting, in  Brazil 33 

Binder  for  sand-cores,  briquettes,  &c.     (P)  Frohman 1205 

Binding  agents.     (P)  Seyfried 282,  983r 

Bismuth-calcium  alloys.     Donski   1066 

Determination  of  small  quantities  of .     Rowell  ....  102 

Electrolytic  determination  of : 

Metzger  and  Beans    473 

Peset  877 

-nickel  alloys.    Voss    1065 

ores  ;    Treating  .     (P)  Currie 340 

with  nitric  acid  ;    Reaction  of  .     Stansbie 365 

Bismuth  and  aliphatic  hydroxy  acids  ;   Compounds  of . 

Telle    1040 

dibromohydroxynaphthoate ;    Basic  (Helkomen). 

Richter   1083 

carbonate  and  oxalate.     Vauino  and  Zumbusch 1222 

cholate  ;   Manufacture  of .     (P)  Worner 644 

hydroxide.     Raubenheimer 1176 

iodide  and  proteids  ;  Manufacture  of  compounds  of . 

(P)  Busch 999r 

oxide  ;  Velocity  of  reduction  of ■  by  carbon  monoxide  : 

existence  of  a  suboxide.     Brislee    24 

salicylate  ;    Detection  of    free    salicylic    acid    in    ■. 

Harrison 1040 

salts  ;  Determination  of  nitrates  in Simmons  . . .  875 

subnitrate.     Brown 355 

subnitrate  ;    Contamination  of  .     Hill 420 

-tannin  compound  ;   Preparation  of  a  ■ -.     (P)  Chem. 

Fabr.  von  Heyden 1177 

telluride.     Pedabon  752 

tri-iodophenylate ;    Basic  — — .     Carrasco    518 

Bitumen;  Composition  for  improving .     (P)  Marriott..  679 

Purifying  lignite  .     (P)  Schliemanns    Export-Cerc- 

sin-Fabrik 1146 

Substitute  for  .     (P)  Marriott 277 

vulcanised  ;    Manufacture  of  .     (P)  Paterson    ....  1054 

Bituminous  composition.     (P)  Coward    162 

Blackberry  seed  oil.       See  under  Oils,  fatty. 

Blackwattle  bark ;    Export  of  — —  from  Natal 459 

Blast  furnace  gases.     See  under  Gases. 
pitch.     See  under  Pitch, 
slag.     See  under  Slag, 
furnaces.     See  under  Furnaces. 

Blasting  agents  for  iock,  &c.     (P)  Eberle  1000,  1223r 

powder.     (P)  Farris  and  Jex    836 

Blau-gas.     Hallock 550 

Bleaching  animal  and  other  products.     (P)  Picard 499 

apparatus  : 

(P)  Bodin  and  Gaudit 1016 

(I*)    Kalliwell,  and  Mather  and  Piatt,  Ltd 853 

(P)  Schmitt  and    Handschin  803r 

apparatus;    Electrolytic  .     (P)  Dassonville 817 

bobbins  of  yarn  on  paper  sleeves.     (P)  Rothemann  . .  499,  559r 

cotton  ;    Apparatus  for  .     (P)  Brennan    331 

cotton  yarn  or  fabrics.     (P)  Silverwood  and  Taylor  . .  278 

Determination  of  degree  of  .     Schwalbe    156 

Dutch  pile  for  •.     (P)  Gossler    852 

Electro-chemical  process  of  ■.     (P)  Pouzenc 1109 

Electrolytic  apparatus  for  .     (P)  Dassonville    331 

fabrics  ;    Apparatus  for .     (P)  Gantt    978 

fabrics  in  the  open  condition  ;   Apparatus  for .     (P) 

Hunt  and  Moscrop 853 

fabrics  of  vegetable  fibres.     (P)  Verge   625 

fats,  oils,  resius,  waxes,  &c.     (P)  Verein.  Chem.  Werke.  1120r 

fibres  and  fabrics.     (P)  Kirchhoff  und  Neirath    682 

fibres  and  rags  for  paper  making.     (P)  Schuehmacher. .  765 
Max,  hemp,  Ac.  : 

(P)  Jardin    499r 

(P)  Quern 221,  444r 

liquor ;    Electrolytic  — — •.     Ahlin    409 

machines  : 

ii'i  D'lusoro 19 

( P)   Hall  and   Brandt 331 

piece  goods   in  the  open  state  ;    Kiers  for  .     (P) 

Rothwell-Jaekson 72 

powder  ;  Spontaneous  ignition  of .     Von  Possanner  854 

rolled-up  spun  yarn  in  the  pack  system.     (P)  Spiegler 

und  Sohne    221r 

seed-cotton;    Apparatus  for ——.     (P)  Brennan 745 

textile*.     (P)  Jaloux    221,  938 

textiles  in  a  circulating  bath.     (P)   Weiss   1201,  1203r 

textiles;    Kiern  lor .      (p)    ([nut  and   Moscrop 1016 

vegetable  fibres  or  fabrics.     (P)   ftrchhofl  und  Neirath.  682, 

Hil7r 

vegetable  textiles,     (p)  Crepln    444,  624r 

Wood  rollers  for  — -— ,    (P)  Evans  and  Sons,  and  Bvan«  L10 

yarn  or  fabrics;    Machine  for  .     (P)  Aihton   und 

Ashton    .,,',',) 

yarn  under  high  torsion.     (P)  Clavier .  .'.  978 

rams;    Machine  for  ^—^     (P)  Yates    .!.,.>...,....  1149 
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Blood  ;    Apparatus  for  drying  .     (P)  Scott 514 

or  blood-serum  ;    Concentrating  and  drying  .     (P) 

Eichholz   995 

Blood-albumin  compound  of  glycerophosphates.     (P)  Langer 

and  Lingner 470r 

Blotting  paper.     See  under  Paper. 

Blue-billy ;    Sintering     .     (P)  Bergquist,     and     Amer. 

Sintering  Co 16G 

Blumea  balsamifera  ;    Borneol  and  camphor  from  — ~ .     (P) 

Kuner  et  Millet    139 

Boiler  ;    Experimental  gas-heated  steam  .     Lester  ....  433 

scale;    Removing  •.     (P)  Sauerstoff-fabrik  Berlin..  1007 

tube  ;    Deposit  in  a  locomotive  .     Walton 3 

Boilers  ;  Composition  for  preventing  scale  formation  in  steam 

.     (P)  Wegener 1190 

Boiling  apparatus.     (P)  Planckh    675*- 

foaming  substances  ;   Apparatus  for .     (P)  Schmidt  13 

mixture  ;    Determining  the  composition  at  any  moment 

of  a  .     (P)  Ges.  f.  Linde's  Eismaschinen.   66,  796r 

pans  ;    Producing  uniform  circulation  of  the  crystallised 

material  in  .     (P)  Tiemann   795,  1033r 

Bolivia  ;    Tin  industry  of  ■ 754 

Bone  dust ;    Manuring  with .     Uchiyama   83 

Treating  and  making  articles  from     — — .     (P)  Parkin 

and  Williams 911 

Bones  ;    Treatment  of  •.     (P)  Inrig  and  McKrell   820r 

Book  papers  ;    Preserving  — — ■  in  libraries.     Herzberg  ....  639 

Borates  ;    Anhydrous  — ■ — .     Guertler 158 

Borax  ;   Technical  manufacture  of .     Levi 333 

Bordeaux  ;    Bauxite  exports  from  

Boric  acid  ;  Detection  of ■  by  turmeric.     Clarke  and  Jack- 
son   

Determination  of  — — •  in  insoluble  silicates.     Wherry 

and  Chapin    1179 

in  liquid  eggs  ;    Determination  of  -.     Parkes 705 

Boric  anhydride  ;    Density  of  fused  — ■ — ■.     Arndt  and  Gess- 

ler    1017 

Borneol;    Converting  ■  into  camphor.     (P)  Austerweil.  1222 

or  its  esters  ;    Preparation  of  camphor  from  -.     (P) 

Schmitz  und  Co 832 

from  isoborneol ;    Preparation  of  — — .     (P)  Schmitz 

und  Co 356,  1177r 

Manufacture  of  : 

(P)  Dubosc 296,  1222 

(P)  Kuner  et  Millet 139 

Manufacture  of  camphor  from .     (P)  Florizoone  . .  917 

New  .     Aschan 469 

Borneol  acetates  ;    Preparation  of  .     (P)  Leemans   712,  917r 

esters  ;   Manufacture  of .     (P)  Badische  Anilin  und 

Soda  Fabrik 1177r 

esters ;     Manufacture    of    camphor    from    .       (P) 

Schmitz  und  Co 832 

esters  ;  Manufacture  of ,  and  use  for  celluloid.     (P) 

Dubosc    356 

esters  from  turpentine  ;  Preparation  of — — .     (P)  Hert- 

korn 1131 

ethers  ;    Preparation  of .     (P)  Verley  and  others  . .  366r 

formic  ester  ;    Preparation  of — - — .     (P)  Dubosc.  296,  917r, 

1222 

Borneols  ;  Bromo-isovaleric  esters  of .     (P)  Chem. Fabr. 

Schering   999 

Bornyl-ffl-bromoisovalerate.     Luedy    1130 

Boron  ;    Manufacture  of .     (P)  Cie.   Franc.    Exploitn. 

Proc.  Thomson-Houston 282r,  503r 

Purification  of  — — ■.     (P)  General  Electric,  Co 226 

Boron  carbide  ;  Manufacture  of  articles  of .     (P)  Chem.- 

Elektr.  Fabr.  Prometheus 629 

carbide  ;  Massive .     (P)  Tucker  and  Sperry  ....  80,  282r 

nitride  ;    Preparation  of .     Stock  and  Holle 749 

Boryl.     See  Ethyl  borosalicylate. 

Bourgou  ;   Examination  of  — ■ — .     Perrot  and  Tassilly 765 

Bran  ;     Manufacture    of    digestible    Hour    from    — — •.     (P) 

Sehliiter    994 

Brandy  ;    Ageing  ■.     (P)  Mouquet 580 

Apparatus  for  the  continuous  distillation  of    fine  . 

(P)  Barbet 1 127 

Manufacture  of  .     (P)  Austerweil 703 

Brasanc  from  naphthalene.     Von  Kostanecki  and  Lampe..  799 

Brass  ;    Analysis  of •.     Schiinuann  and  Arnold 1042 

casting  ;   Regulations  for  factories  performing . .  753,  811 

I'.li  rtrolytic  corrosion  of .     Lincoln  and  others  . .  167,  946 

industry  ;    Chemist's  relation  to  the ■.     Lewis 479 

Protection  of  • bom  corrosion.     Isherwood 1208 

Brassing  proce39.     (P)  Lafond 818 

Brazil ;    Mineral  exports  from 904 

Regulations  respecting  food   product*  and  beverages  in 

33 

Bra/.ilcin.      PciLiu  and   others 744r 

Brazilinic  acid.     PerUin  and    Kobinson 17,   497 

Bread  ;    Preparation  of  liquid  yeast  mixtures  for .     (P) 

Temple    1218r 

Producer  of  "chalk  disease"  of  .     Lindner 616 

Brewers'   by-products  ;    Apparatus   for  drying   or  similarly 

tinging 'I')   Watsoi i«, 1078 
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Brewers' — cont. 

pitch  ;    Manufacture  of  : 

(P)  Forrest  and  others   241 

IP)  Sohmtod  24ir,  968r 

pitch  :    Viscosity  and  melting  point  of .     Wagner.  825 

lJrewerv  mashes  ;     Kilter  press  for  draining  and  extracting 

.     (P)  Gillmann    914 

wort.     Sm  Beer  wort. 

yeast,    .ve  under  Toast. 

Brew-house  equipment.     (P)  Henius 241 

Brewing.     iP)  Armstrong 702 

beer  ;    Process  for  : 

(P)  N'atlian  and  Bolze    1078r 

(P)  Ozonair,  Ltd 33r 

coppers  and  copper  settings.     Shears    516 

Practical  value  of  hops  in  .     Le  May    912 

processes:  Application  of  electricity  to .     (P)  Combe     913 

soy  ;    Apparatus  for  .     (P)  Suzuki    136,  637 

Treatment  of  malt  grain  for .     (P)  Bristow 825 

Water  in  .     Sevffert   515 

water  ;   Plant  for  treating .     (P)  Smith 637 

waters  ;    Function  of  calcium  salts  in  .     Hayduck  1169 

waters  ;  Importance  of  calcium  salts  in to  yeast  and 

fermentation.     Hayduck  and  Schiicking 636 

waters  ;   Influence  of ■  on  extract.     Moufang 585 

waters ;    Preparing  .     (P)  Wallerstein   464 

Brick  :   Absorption  tests  on  Wisconsin -.     Ries 567 

Composition  for  — ■ — .     (P)  Houze  and  others   228 

Influence  of  rate  of  cooling  on  toughness  of  vitrified 

paving  .     Coulter 567 

Bricks  ;    Artificial  drying  of  .     Casson 505 

enamelied ;     Manufacture    of   in    the    cold.     (P) 

Komeu    686 

Kilns  for .     (P)  Biihrer    983 

Manufacture  of  .     (P)  Dresler 1153 

Refractory  material  for  .     (P)  Velter 125 

Relation  of  hardness  of to  resistance  to  frost.  Jones    566 

Treatment  of  .     (P)  Magoon  and  Jones 23 

Brine    electrolysing   apparatus.     (P)    Carrier,    and    Elmira 

Electrochemical  Co 341 

Briquettes  ;    Binder  for  — — .     (P)  Frohman    1205 

for  fuel ;    Manufacture  of  •.     (P)  Nelson 1143 

Manufacture  of  : 

(P)  Hof 619 

(P)  Schurz  and  Bulling 113 

(P)  Wagner    152r 

for  metallurgical  and  other  purposes.     (P)  Collins  ....  943 

Plastic  mass  for  moulding  into .     (P)  Wulff  und  Co.  1010 

of  pyritic  ores  ;   Manufacture  of .     (P)  Robeson  . .  750 

Treatment  of  .     (P)  Wagner 152 

Briquetting  fine  ores,  &c.     (P)  Nath    815 

British  Colonies  ;    Cotton  cultivation  in  498 

British  lead  trade 862 

Bro mates  ;  Determination  of .     Brunner  and  Mellet. . . .  141 

Bromic  acid  ;   Determination  of  — • — .     Casolari 357 

Oxidation  phenomena  produced  by .     Baubigny . . .  625 

Bromide,  chloride,  and  iodide  ;    Separation  of .     Jan- 

nasch 747 

Bromides  ;   Test  for  — — ■  alone  or  in  solution  with  chlorides. 

Jamieson 770 

Bromine  ;    Determination  of  in  organic  chlorobromo 

compounds.  |Baubigny 596 

production  of  the  United  States    938 

Removing  chlorine  from  raw .     (P)  Kubierschky . .  336r 

vapour ;     Condensation    of    .     (P)  Sauerbrey    and 

Wunsche 563 

Bromo-acetaldehyde.    Maugin 1131 

a-Bromoisovalerianic  a?id ;    Borneol  and  menthol  esters  of 

.     (P)  Ludy  und  Co 470 

Bromoisovalerylborneol ;    Preparation  of .      (P)  Chem. 

Fabr.  Schering    999 

a-Bromoisovalervlquinine  ;   Preparation  of .     (P)  Knoll 

und  Co 999 

Bromovaleric    acid    menthol    ester.     (P)  Ver.    Chininfabr. 

Zimmer  und  Co 712 

Bronze  ;   Analysis  of .     Schurmann  and  Arnold 1042 

Crucible  furnace  for  melting .     (P)  Baillot 1116 

Phosphor-  : 

Philip 1155 

Sperry 508 

with  remarkable  properties.     Escher 1065 

Bronzes  ;    Analysis  of .     Dinan 963 

Brucine ;    Oxidation  of  .     Leuclis    640 

Physiological  action  of .     Dixon  and  Havey 1037 

Buaze  fibre  from  Nyasaland   558 

Bueb  vertical  gas  retorts.     Colman  and  Broadberry 740 

Building  ;    Briquettes  for  .     (P)  Hof 619 

materials  ;    Manufacture  of  — — ■ : 

(P)  Soc.  Le  Roc 983 

(P)  Wunner'sche  Bitumen- Werke  576r 

material ;    U.S.  fire-tests  on  505 

Burmah  ;    Petroleum  industry  of  154 

Butter  ;    Continuous  manufacture  of .     (P)  Borgstrom .  872, 

915r 

De-acidiflying  and  purifying  old .     (P)  Bredenkamp 

and  Christiansen umiuum  M7r 
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Butter — coiU. 

Detecting  adulteration  of  .     (P)  Pink 417 

Detection  of  benzoic  acid  in  — —  : 

Halphen    954 

Robin    1171 

Detection  of  cocoanut  oil  in  — ■ — .     Matthes  and  Acker- 

mann 818 

Detection  of  cocoanut  and  palm-kernel  oils   in  •. 

Fendler 994 

fat ;    Detection  of  cocoanut  oil  in  — — •.     Hodgson  ....  33 

fat ;  Determination  of  caprylic  acid  value  of .  Dons  176 

fat ;    Extracting  — — ■  from  fresh  milk  or  cream.     (P) 

Stro 705 

fat ;   Manufacture  of  — — .     (P)  Cooke      417 

Limits  of  error  in  determination  of  water  in .  Schoo- 

jans   954 

Manufacture  of  • : 

(P)  Frye  1036 

(P)  Schou 872 

Manufacture  of  renovated  or  process  — — ■.     (P)  Amer. 

Farm  Products  Co 465r 

Renovating .     (P)  Jensen    417 

substitute.     (P)  Fabre 994 

substitutes  ;     Yolk    emulsion    for    making    .     (P) 

Riegel    638r 

Vegetable capable  of  being  spread.     (P)  Kolesch..  87r 

Butterin  ;  Manufacture  of — ■ — .     (P)  Schou  and  Schou.  511,  1218r 

iso-Butyl  alcohol;  Catalytic  oxidation  of .     Orlow 957 

Butyric  acid  fermentation.     Buchner  and  Meisenheimer . . . .  585 

By-laws  ;    Adoption  of  the  255 

Adoption  of  amended  — ■ —  by  Extraordinary  General 

Meeting 601 

Allowance  of by  the  Privy  Council 653 

Proposed  amendments  to  479 

of  the  Society  723 


Cacao  butter  ;  Filter  and  hydraulic  press  combined  for  separ- 
ating   .     (P)  Smith 865r 

butter,    and   its   unsaponifiable    constituents.     Matthes 

and  Rohdich   168,  632 

Cade  oil.     See  under  Oils,  essential. 

Cadmium-aluminium  alloys.     Gwyer   1066 

-calcium  alloys.     Donski 1066 

-nickel  alloys.     Voss    1065 

Separating  —  from  zinc  sulphate.     (P)  Van  Bercke- 

laer 341 

and  uranium  ;    Differential  reaction  for  ■■.   Lemaire  1085 

-zinc  alloys  ;    Hardness   and   micro-structure   of  . 

Saposchnikow  and  Sacharow  127 

Cadmium  oxide  ;    Velocity  of  reduction  of  — —  by  carbon 

monoxide  ;   Existence  of  a  suboxide.  Brislee 24 

Caffeine ;    Determination    of    by    a    modification    of 

Juckenack  and  Hilger's  method.    Hefelmann 1218 

Cajuput  oil.    See  tender  Oils,  essential. 

Calcium    alloys    for    alumino-thermic    work.     Watts    and 

Breckenridge    752 

Alloys  of  — ■ — -  with  zinc,  cadmium,  aluminium,  thallium, 

lead,  tin,  bismuth,  antimony,  and  copper.     Donski  1066 
amalgam  as  electrode  in  solutions  of  neutral  salts  ;    Be- 
haviour of  — — -.     Byers 1070 

and  iron  ;    Alloying  — ■ — .     Hirsch  and  Aston    942 

Manufacture  of  .     (P)  Cowper-Coles    1160 

Calcium  acetate ;    Analysis  of  crude .     Fresenius  and 

Grunhut   1012 

acetate  ;    Increased  duty  on  ■  in  Japan    501 

acetate  ;   Manufacture  of  gray .     (P)  Schmidt,  and 

Joslin,  Schmidt,  and  Co 496 

boride  ;    Preparation  of  — — •.    Stock  and  Holle    749 

carbide;   Absorption  of  nitrogen  by .     Pollacci....     979 

carbide  ;  Manufacture  of  : 

(P)  Hartenstein 160,   160r,   281,   281,   281r,  335r, 

448/,  685r,  1026r 

(P)  King,  and  Willson  Carbide  Works 27 

carbide  manufacture  in  France 494 

carbide  ;     Manufacture  of  — —  from  graphitic  minerals. 

(P)  Hiorth    281 

carbonate  ;    Preparation  and  composition  of  acid . 

Keiser  and  others 1151 

carbonate  ;    Solubility  of  — — ■  in  potassium  chloride  or 

sulphate  solutions.     Cameron  and  Robinson 402 

chloride ;      Decomposition-potential     of     fused    . 

Arndt  and  Willner   452 

chloride  ;    Density  of  fused  .     Arndt  and  Gessler.   1017 

compounds  ;    Colloidal  and  gelatinous  : 

Neuberg    120 

Neuberg  and  Rewald 500 

cyanamide  ;   Absorption  of  crude in  soil.     Kappen    991 

cyanamide  ;    Action  of on  soils.     Remy 237 

cyanamide  ;  Action  of  sulphuric  acid  on .    Jona  . .     224 

cyanamide ;    Effect  of  under  different  manuring 

conditions.     Namba  and  Kanomata    634 

cyanamide  as  fertiliser      Crude  .     Stutzer     1075 

cyanamide ;    Influence  of  moisture  of  soil  on  manurial 

value  of  — — ;    De  Grazia 820 
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Calcium — c.ont. 

cyanamide ;     Manufacture   of from    atmospheric 

nitrogen.     (P)  Pollacci  and  Pollacci    1167 

cyanamide  and  nitrate  as  fertilisers.     Nazari   1215 

cyanamide  ;    Storage  of  .     Von  Feilitzen 696 

cyanamide  ;    Utilising  atmospheric  nitrogen  for  making 

and  its  use.     Frank 696 

See  also  Cyanamide. 

dibromobehenate.     Kalischer 1175 

fluoride  and  hydrochloric  acid  ;    Manufacture  of  . 

(P)  Schollmeycr    502 

hydride  ;   Methane-synthesis  by  means  of .     Mayer 

and  Altmayer  1009 

/3-naphthol-a-sulphonate  ;    Reactions  of .     Vitali..  830 

nitrate  ;     Utilising   peat   in   making   .     (P)  Muntz 

and  Girard 810r 

oxide  and  sulphur  ;    Reaction  between .     Thatcher  121 

See  also  Lime. 

phosphate  ;    Natural  factors  in  rendering  soluble. 

Perotti 696 

phosphates  ;     Action   of   ammonium    citrate    on . 

Barille 807 

salts  of  fatty  acids  ;   Manufacture  of  insoluble .    (P) 

Barrett,  and  Medusa  Concrete  Waterproofing  Co.. .  1027 

silicide  ;    Manufacture  of  : 

(P)  Cie.  G6u.  d'Electro-Chimic  de  Bozel    948 

(P)  Goldschmidt 945r,  948,  1113r 

silicide ;    New  .     Hackspill    684 

silicide  for  purifying  steel  or  other  metals.     Goldschmidt  751 

sucrate ;     Acetone-dicarboxylie    acid    from   .     Vc.i 

Lippruaim 1224 

sulphate  ;    Manufacture  of  .     (P)  Wallerstem   ....  281 

sulphate  as  a  manure.     Takeuchi    634 

sulphate  ;  Relation  between  solubility  and  rate  of  hydra- 
tion of .     Rohland 855 

sulphate;  Solubility  of in  copper  sulphate  solutions. 

Bell  and  Taber 403 

sulphate  ;  Solubility  of  — —  in  sodium  chloride  solutions. 

Cameron  and  Taber 21 

sulphate;    Utilisation  of  hydrated  .     (P)  Latham.  810 

Caliches  ;   Composition  of  some  Chilian .     Dafert 684 

Calico  printing  ;    Ferrocyanides  in  : 

Dondain  and  Corhumel 118 

Schmid    118 

printing  ;    Old  stylo  .     Langdon 491r 

Califomian  petroleum  industry.     Martell    933 

Calorific  power  of  gases  ;    Determination  of  the  .     (P) 

Salau  und  Birkholz   1085 

value  of  combustible  gases  ;  Determining  the .    (P) 

Lemoult,  and  Poulenc  freres  646 

value  of  gases  ;  Apparatus  for  determining  the .     (?) 

Schonberger 715 

Calorimeters.     (P)  Fery    184r 

Camellia  oil.     See  wider  Oils,  fatty. 

Camphene  ;    Manufacture  of : 

(P)  Badische  Anilin  und  Soda  Fabrik 832,  906r 

(P)  Easier  et  Cie 139r 

(P)  Chem.  Fabr.  vorm.  Sandoz 139r,  643,  712r, 

769r,  769r 

(P)  Clayton  Aniline  Co 958r 

(P)  Schmitz  und  Co 522,  1223r 

Manufacture  of  free  from   halogens.     (P)  Chem. 

Fabr.  auf  actien,  vorm.  E.  Sobering 832 

Manufacture  of  isoborneol  from .     (P)  Schmitz  und 

Co 591 

Synthesis  of  — —  from  nopinone.     Wallach    1130 

Treatment  of .     (P)  Goldsmith,  and  British  Xylo- 
nite Co 139 

Camphor  and  camphor  oil  trade  of  Formosa   643 

Conversion  of  bomeols  or  isoborneols    into   .     (P) 

Austerweil    1222 

Conversion  of  isoborneol  into  by  electrolytic  oxi- 
dation.    (P)  Soc.  Chem.  Ind.  In  iiasle 876 

Manufacture  of ■ : 

(P)  Clayton  Aniline  Co.  and  others 917,  959r 

(P)  Dubosc 1222 

(P)  Fritzsche    und    Co.,    and    Verona    Chemical 

CO 644,  958r,  1041r 

(P)  Hertkorn  1176 

(P)  Kuner  et  Millet 139 

(P)  Schmitz  und  Co 591r,  591 

Manufacture  of from    borueols.     (P)  Verley   and 

others    356r 

Manufacture  of  —  from   borneol  or  isoborneol.     (P) 

Florizoone 917 

Manufacture  of from  borneol,  isoborneol,  or  tlirir 

i *ters.     (P)  Schmitz  und  Co 832 

Manufacture  of from  camphene.  Ac     (P)  Glaser.  .  182 

Manufacture  of from  plnene.    d')  Dnboao....  24«,  296 

Manufacture  of  synthetic  and  recovery  of  by-pro- 
ducts.    (P)   Saiivagc 998 

oil ;   Presence  ol  tMimonene  in 709 

Relation  of to  cholesterol,  cholic  acid,  and  oil  of  tur- 

pentlne.    Bchrotter  and  Weitzenboek  829 

Synthesis  of      -    -  from  nopinone.     Wallach    1130 

synthetic;   Import  duty  on in  the  United  States. .  870 

Camphoric  acid  alkyl  esters.     (P)  Riedel 471,  591 

santalol  ester ;    Preparation  of .    (P)  ELledel  ....  713 

Canada :    Census  of  manufactures    596 

Mineral  production  of  338 

Sulphuric  acid  in 74 


PAGE 

Canadium  Mansfeldi;  Resin  of .     Klemm  1129 

Candle  material ;    Conversion  of  oleic  acid  into .    Lew- 

kowitsch 489 

Candles  ;    Manufacture  of  .     (P)  Agostini    397r 

Cane.     See  Sugar  cane. 

Cantharinic  acid  derivative  containing  iodine  and  mercury. 

(P)  Klein    713,  1223r 

Caoutchouc  ;    Determination  of  as  tetrabromide  : 

Budde  30 

Fendler  and  Xuhn 458 

globules  in  latices  of  Hevea  braziliensis  and  Funtumia 

elastica  ;   Comparative  size  of  the — ■ — .     Spence  ..    1123 
occurring  on  the  shoots  and  young  leaves  of  Eucalyptus 

corymbosa  and  some  species  of  Angophora.     Smith..     950 

solutions  ;    Manufacture  of  — — .     (P)  Fischer   580 

See  also  Rubber. 

Cape  Colony  ;    Mineral  production  of  903 

Capillarity.     Holmgren    1179 

Caramel ;   Bleaching  action  of  hydro3ulphite  on .    Herz- 

feld    32 

Caramelised  product  for  the  preparation  of  dark  beer.     (P) 

Ruckdeschel 1171 

Carapa  oil.     See  tender  Oils,  fatty. 

Carbamino  reaction  ;  Applicability  of  the .     Liebermann  1222 

Carbides  ;   Converting into  nitrogen  compounds  of  alka- 
line-earth metals.     (P)  Cyanid-Ges 1204 

Formation  of  some  .     Pring   1208 

Manufacture  of  -.     (P)  Herrenschmidt 568 

Manufacture  of  nitrogen  compounds  from  ■ : 

(P)  Frank  and  Voigt 898 

(P)  Soc.  Gen.  per  la  Cian.iniide   749 

Carbohydrates  ;  Alkaline  decomposition  of ■.     Berl  and 

Smith    534 

of  yeast.     Meigen  and  Spreng 514 

Carbon,  amorphous  ;    Manufacture  of .     (P)  Machtolf..      23r 

Bacteria  as  agents  in  the  oxidation  of  amorphous  — ■ — ■. 

Potter   618 

black  ;    Apparatus  for  producing .     (P)  Purtle  and 

Rowland 234 

Determination  of  — — ■  in  pig  iron,  Ac.     De  Koninck  and 

von  Winiwarter 284 

Determination  of  in  steel,  ferro-alloys,  and  plum- 
bago.    Johnson 576 

Electrically  heated  retort  for  acting  on with  com- 
pounds of  sulphur  or  chlorine.     (P)  Combes 1026 

and    hydrogen ;     Direct    union    of    — ■ — .     Bone    and 

Coward   1143 

Study  of at  high  temperatures  and  pressures.  Threl- 

fall  964 

Carbon  bisulphide  in  benzene  ;   Determination  of  — — ■.    Bay     154 

Carbon  cldorides  ;    Manufacture  of  : 

(P)  Blackmore 712 

(P)  MacKaye,  and  Stone  and  Webster 356 

Carbon  dioxide;  Action  of  — — -  on  some  metal  hydroxides 

at  0°  C.  under  pressure.     Cameron  and  Robinson..   1203 
an  alkali  salt,  and  fertiliser  ;   Manufacture  of  — .     (P) 

Riiber    685r,  685 

Apparatus  for  making  .     (P)  Stead 22r 

"  Autolysator,"      for     automatic     determination      of 

.     Keane  and  Burrows 608 

from  fermentation  backs  ;    Apparatus  for  collecting  and 

compressing .     (P)  Stead  and  Palmer 1171 

in  gases ;  Apparatus  for  recording  the  percentage  of  — — : 

(P)  Thorp 962 

(P)  Ward    92 

Manufacture  of -.     (P)  Knowles   23,  160r 

Mixtures  for  generating — ■ — .     (P)  Menter  and  Sedlitzky  1151 
Production  of  sterilised  ■ with  disinfectant  proper- 
ties.    (P)  Bouchaud-Praceiq    994 

Separating  — —  from  coke  furnace  combustion  products. 

(P)  Candia  and  Merlini 847 

Carbon  monoxide  in  coal  gas.    Vignon    14 

Determination  of .     Marcelet    595 

Dissociation  temperature    of  .     Woltereck    979 

Manufacture  of  practically  pure -.     (P)  Loiseau  1112, 

1113r 
Carbon  suboxide  : 

Diels  and   IMumberg 182 

Diel-t  and   Lalin 1133 

Carbon  tetrachloride  ;   Manufacture  of .     (P)  Acker  and 

Stine   833 

Itallning  .     (P)  Acker  and  Stine    182 

Carbonaceous  substances  ;   Distillation  of .     (P)  Parker  553r, 

1146 

Carbonates  ;   Apparatus  for  making  fuel  gas  from .     (P) 

Kider 67 

and  organic  matter  ;    Manufacture  of  fuel  gas  from  — — . 

(!•)  Rider  889 

of  soil ;   Action  of  water  and  aquuous  solutions  on . 

Cameron  and   Bell    291 

Carbonating  liquids  ;    Process  and  apparatus  for  — — .     (P) 

Webster  and  others  1128 

Carbonation   in   vertical   retorts  ;    Advantages  of  wet . 

Korting  and  Geipcrt   1143 

Carbonisation  ;    Apparatus  for  use  in .     (P)  Schlrp 69 

of  coal ;   Processes  for  the .     Peters 1197 

Continuous In  vertical  retorts.     Woodall 741 
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Carbonising  kiln  :    Continuous .     (P)  Bock 152,  740r 

peat,  sawdust,  fto.     (P)  Ekeluud 797,  1052r 

Carbonyl  derivatives  ;    Manufacture  of  aromatic  .     (P) 

Wack,  and  Verona  Chemical  Co 1041r 

Carborundum  discoveries  in  India 50"> 

Examination  of  amorphous  .     Che3iieau    446 

Carboxonium  dye-stuffs.     Kehrmann  and  Dengler 1105 

Carboxylic  acids  ;    Converting  into  the  corresponding 

aldehvdes.     Merling "07 

Preparation  of  halogen-alky  1  esters  of .     (P)  Merck     713 

Carburetted  air.     See  under  Air. 

Carburet  ting  agent  for  alcohol.     (P)  Vasselon 890 

liquids  for  internal  combustion  engines  or  for  heating  and 

lighting.     (P)  Poulain   1010 

and  producer-gas  system  combined.     (P)  Steele 973 

Cardamine  amara  L.  ;   Essential  oil  of .     Kuntze 180 

Cardboard  :    Marblinc  — —  in  band  form : 

(P)  A.-G.  f .  Buntpapier  und  Leimfabr 708r 

(P)  Metzger   640 

Carnegie  Research  Scholarship  of  the  Iron  and  Steel  Institute     142 

Reports  of  work,  1907-8 570 

Cartridge  hut ;  Explosion  in  a ,  at  Cliffe 1000 

Cartridges  containing  ammonium  nitrate  ;    Manufacture  of 

.     (P)  Lehmann  922,  1042r 

Cascara  sagrada  bark ;    Obtaining  the  active  constituent  of 

.     (P)  Ges.  f .  Cheni.  Ind.  in  Basel 644,  959r 

Casein  compounds  or  articles.     (P)  Goldsmith 91  lr 

derivatives  or  compounds  ;    Manufacture  of  chlorinated 

.     (P)  Knoll  und  Co 1128 

Influence  of  temperature  on  the  solubility  of  in 

alkaline  solutions.     Robertson    1079 

insoluble  ;    Making .     (P)  Morin 911 

Manufacture  of  : 

(P)  Baechler    1036 

(P)  Dunham,  and  Casein  Co.  of  America    991 

(P)  Fouch6 873 

Manufacture  of  a  horn-like  substance  from  .     (P) 

Betz 867r 

Manufacture  of  a  pharmaceutical  compound  from . 

(P)  Knoll  und  Co 918 

Manufacture  of  plastic  masses  from .     (P)  Kathe.   91  lr 

in  milk  ;   Variation  of  amount  of .     Hart 242 

Nitrogen  factor  ot ■.     Richmond  595 

Preparation  of  a  nlastic  material  from .     (P)  Eborit- 

Ges *. 820 

Products  of  hydrolysis  of .     Skraup 1128 

Substitute  for  horn,  celluloid,  rubber,  <vc,  from  — — -. 

(P)  Pozzi  and  Tondelli 696 

Treating    vegetable    albumin    with    animal    •.     (P) 

Wiechmann    909 

Casemates  of  sodium  and  ammonium  ;    Dissociation  of  solu- 
tions of  basic .     Robertson 1134 

Caseins  ;    Composition  of  different .     Tangl 416 

Castilloa  elastica  ;   Cultivation  of in  Mexico.     Treacher  1123 

Castings  ;   Manufacture  of  sound by  adding  deoxidising 

agents.     Geilenkirchen 449 

Castor  oil.     See  under  Oils,  fatty. 

Catalytic  bodies  ;    Manufacture  of  .     (P)  Chem.  Fabr. 

Griesheim-Elektron   22,  447r 

reactions;  Heterogeneous  .     Bodenstein  and  Fink.     120 

reactioas  at  high  temperatures  and  pressures.    Ipatjew  1039 
Catechol  derivatives ;    Chlorine  derivatives  from  methylene 

ethers  of  .     (P)  Wellcome  and  Barger 355 

Catgut  thread  ;    Sterilised  .     (P)  Schmidt 581r 

Caustic  potash.     S?e  Potassium  hydroxide. 
Caustic  soda.     See  Sodium  hydroxide. 
Ceara  rubber.     See  under  Rubber. 

Ceiling  covers  ;    Production  of .     (P)  Cowper-Coles . . . .     342 

Celestine  Blue.     See  under  Oxazine  dyestuffs. 

Cell-pitch ;    Manufacture  of from  waste  sulphite  wood 

liquors.     Sembritzki 915 

from  wa3te  sulphite  liquors.     Sembritzki 466 

Cells:    Physiological  condition  of  .     Delbriick 1170 

Cellular  materials  ;    Impregnation  of .     (P)  Baekeland   686, 

941r 

Celluloid.     (P)  Peyrusson 765 

Apparatus  for  utilising  waste  of .     (P)  Garbin. . . .      88r 

Applying  paint  to  — — .     (P)  Ligny 828 

Ester  for  use  in  making .     (P)  Dubosc 1176 

films ;      Manufacture     of     — — .       (P)  Soc.     Civ.     des 

fci*     Pellicules  Nouvelles   471,    1081 

-like  substance.     (P)  Badische  Anilin  und  Sbda  Fabrik  828r 

Manufacture  of  : 

(P)  GiUet    244 

(P)  Self-Developing  Plate  Co.,  and  Bolas 1081 

Manufacture  of  masses  resembling  .     (P)  Szelinski  1220 

Manufacture  of  non-inflammable  .     (P)  Bfithisy..     873 

Manufacture  of  a  product  resembling  : 

(P)  Raschig   1082r 

(P)  Soc.  Anon.  Nouv.  l'Oyonnithe 828 

membranes  ;    Permeability  of .     Bigelow 93 

Plastic  products  from  .     (P)  Desvaux  and  Allaire    873, 

956r 

Preparation  of for  painting.     (P)  Dressel 708 

Products  resembling .     (P)  Lederer 589r 

residua  ;    Utilising .     (P)  Tortelli 589r 
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substitute : 

(P)  De  Briailles    834,  877r 

(P)  Rouxeville 353r,  765r 

(P)  Stocker  and  Lehmann 1174 

substitute  from  casein.     (P)  Pozzi  and  Tondelli 696 

substitutes  ;    Manufacture  of  : 

(P)  Assadas   873 

(P)  Desvaux  and  Allaire    873,  1082 

substitute  ;    Non-inflammable  — — •.     (P)    Bethisy   and 

others    640r 

uninflammable    and    incombustible ;    Rendering    . 

(P)  Marino 873r 

Use  of  borneol  esters  for .      (P)  Dubosc 356 

without  camphor.     (P)  GiUet    178 

Cellulose ;    Action    of    ammonium    persulphate    on    . 

Ditz 1129 

Action  of  anhydrous  nitric  and  sulphuric  acids  on . 

Rassow  and  von  Bonge    523 

Action  of  cold  sodium   hydroxide  solutions   on  — — ■. 

Vieweg    1081 

Apparatus  for  forming  filaments  of  metamorphosed . 

(P)  Waddell 499r 

Apparatus  for  removing  water  from .     (P)  Schreiber    708 

bleaches  ;    Sulphite .     Cross  and  Bevan 587 

By-product  in  the  manufacture  of  soda — ■ — -.    Bergstrom 

and  Fagerlind  1037 

Centrifugal  separator  for .     (P)  Priem 1220 

and  chemical  industry.     Cross  and  Bevan 1187 

Colloidal  phenomena  of .     Schwalbe 278 

derivatives  ;  Plastic  materials  from  — — .     Beltzer    1037 

Determination  of  water  in  .     Schwalbe 294 

Eliminating  copper  from  coagulated .     (P)  Crumiere  708r, 

1221r 
Esteriftcation  of  by  fatty  acids.     (P)  Soc.  Anon. 

d'Explosifs  et  de  Prod.  Chim 589 

Evaporator  for  waste  lyes  from  manufacture  of  . 

(P)  Carlson 956 

Extracting from  wood.     (P)  Tillberg ; . . .     634 

factories ;    By-products   of   sulphate  as   manure. 

Von  Feilitzen 1167 

factories  ;    Water  pollution  by  sulphite .    Luerssen.  1220 

filaments ;    Manufacture     of     .     (P)     Follet     and 

Ditzler 19 

films  ;    Manufacture  of .     (P)  Soc.  Civ.  des  Pellicules 

Nouvelles 471,  471,  1220 

Filtering  and  spinning  heads  for  making  filaments  of 

metamorphosed  — — •.     (P)  Waddell 558 

Investigation  on  — — ■ 138 

lyes ;    Rendering  organic  constituents  of  waste  sulphite 

insoluble  in  water.     (P)  Trainer 708,  1173 

Manufacture  of  : 

(P)  Morterud  466 

(P)  Muntzing 418r 

Manufacture  of   artificial  silk   from   commercial  . 

(P)  Guadagni 682 

Manufacture  of  bodies  from in  aqueous  solutions. 

(P)  Cuntz 331 

manufacture ;    Preventing  the  odour  generated  during 

soda  .     (P)  Dietrich    1037 

Manufacture  of  sugar  from  materials  containing  . 

(P)  Hafner  and  Krist 415,  1033r 

Manufacture    of    threads    or    films    from    .        (P) 

Lecoeur 221,   745r 

mills  ;    Odours  from  sulphate .     Klason 1219 

from  plants  ;    Production  of .     (P)  Fuchs 1201 

Plastic  materials  from .     Beltzer  1037 

Plastic,  transparent  material   from   solutions   of  . 

(P)  Crumiere 353r 

Precipitation   of  — —   from  cuprammonium  solutions. 

(P)  Cuntz 331 

Preparation  of  sulphite from  wood.     (P)  Eichmann    244 

Preparing   for    artificial    silk.     (P)    Shaefer    and 

Shaefer    278 

Production  of in  Sweden 1129 

products  ;    Manufacture  of : 

(P)  Soc.  Anon.  Franc,  la  Soie  Artificielle 558,  1057 

(P)  Verein.  Glanzstoff-Fabr 624,  897 

Regenerating  liquids  from     coagulation  of  .     (P) 

Cuntz 331 

ribbons  ;    Manufacture  of .     (P)  Crumiere 682,  1150> 

solutions ;    Manufacture    of    concentrated    — .     (P) 

Berenguer 558 

threads,   filaments,   films,   &c. :    Manufacture  of  . 

(P)  Courtauld  and  Co.,  and  Wilson 1056 

waste  lyes ;    Romoving  sulphurous   acid   and   calcium 

sulphite  from  sulphite- .     (P)  Kumpf miller .. .   1174 

Cellulose  compounds  ;    Manufactures  of .     (P)  Kitsee. .   1220 

derivatives.     (P)  Knoll  und  Co 765r,  996,  996r 

esters  ;    Manufacture  of .     (P)  Knoll  und  Co.  353r,  353r 

esters  ;    Separating from  solutions.     (P)  Lederer.  .1130r 

esters  ;    Simple  and  mixed  — — •.     Berl  and  Smith 534 

hydrates.     Schwalbe    35 

Manufacture  of  acetyl  derivatives  of  .     (P)   Soc. 

Anon.  d'Explosifs  et  de  Prod.  Chim 589 

nitrates ;    Determination  of  nitrogen  in  .     Busch 

and  Schneider   715 

Nitre-derivative  of  .     (P)  Herstein 353 

sulphonic  esters ;    Preparation  of  .     (P)  Act.-Ges. 

f.  Anilinfabr 1130 

xanthate ;    Preparation  of  in  the  form  of  a  dry 

powder.     (P)  Lyncke 956,  996r 
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Vieweg 418 

(P)  Cross  and  Briggs  330e,  330 


Cellulosic    materials ;    Production    of    alcohol    from    . 

Koerner 1216 

substances ;    Strengthening  .     (P)  Eschalier    157 

Cement,     (P)  Hovermann 1206 

Apparatus  for  treating .     (P)  Gerlach 901 

from  blast-furnace  slag  ;    Manufacture  of  — ■ —  : 

(P)  Colloseus  and  others 686r,  859r,  859r,  859r 

(P)  Cowper-Coles    336 

(P)  Lessing 1153,  1206r 

(P)  Pavin  de  Lefarge    1154 

burning  apparatus.     (P)  Eldred 283 

burning  furnace.     (P)  Snyder   162 

Burning  in  rotary  furnaces  : 

(P)  Morgan 162r,  284 

(P)  Radlowski 23,  226r 

Burning  in  rotary  kilns.     (P)  Poths 1154 

clinker ;    Manufacture    of    .     (P)    Barnhurst    and 

Fuller 449r 

clinker ;    Utilisation  of  the  heat  from .     (P)  King, 

aud  National  Metallurgic  Co 901 

Egyptian  valuation  tariff  on  — • — • 1205 

furnaces  ;    Burning  process  used  in  rotary  — - — ■.     (P) 

Von  Radlowski 1021 

from  highly  basic  blast-furnace  slag ;    Manufacture  of 

.     (P)  Miiller 751r 

Hydration  of  .     Montemartini    228 

for  indiarubber,  &c.     (P)  Jensen   866 

Investigations  on  — — .     Stern 1062 

kilns ;    Heating  — —  by  producer  gas.     (P)   Doherty, 

and  Combustion  Utilities  Co 629 

kilns  ;    Rotary  : 

(P)  Morgan    23 

(P)  Von  Radlowski    23 

Magnesian  : 

(P)  Rueff    23 

(P)  Soc.   Ortoclor  Impresa  Litosilo  Sbertoli 1206 

Manufacture  of  : 

(P)  Barnhurst  and  Fuller 76r 

(P)  Cowper-Coles 162,  569,  569,  686r 

(P)  Miiller    751 

(P)  Pavin  de  Lefarge    1021 

(P)  Sackett  Plaster  Board  Co 751 

(P)  Snyder 983 

Manufacture  of  carbonated  — ■ — .     (P)   Poutet 228 

Manufacture  of  hydraulic  .     (P)  Potter 1153 

Manufacture  of  hydraulic  and  like  ■.     (P)  Colloseus  811 

manufacture  ;    Materials  for  ■  from  Trinidad 283 

Manufacture  of  slag .     (P)  Kiihl,  and  Atlas  Portland 

Cement  Co 1114 

medium  compound.     (P)  Land 901 

Micrographic  examination  of  — ■ — ■.     Stern 983 

mortar  ;    Waterproof  Portland  — ■ — .     (P)  Gaines 449 

Portland  ;    Absorption  of  water  by  .     Cabolet. .  . .  901 

Effect   of   fine   grinding   on   the   properties 

Williams 1062 

Formation  of  salt  solutions   in  the  setting 

-.     Hart   568 

Portland;    Manufacture  of  white .     (P)  De  la  Roche  859 

Portland;    White,  non-staining  — — ■.     (P)  Newberry..  1114 

production  of  the  United  States  ;    Portland 505 

Protecting   from    moisture   during   storage.      (P) 

Junge    449 

Refractory for  building  purposes.     (P)  Timofeoff . .  1021 

Retarding  and  regulating  the  setting  of  hydraulic  . 

(P)  Gresly    1154 

slabs  ;    Hardening  — — .     (P)  Thummel 284 

from  slag;    Manufacture  of  : 

(P)  Colloseus 76,  125 

(P)  Latin  Countries'  Cement  Co 125 

tiles  ;    Testing  colours  for .     Cramer 563 

Treatment  of in  a  rotary  kiln.     (P)  Polysius 1021 

('(■mentation  furnace  : 

( I')  Senior  and  Wincott    338 

(P)  Soc.  des  Acieries  de  Paris  et  d'Outreau 26 

process.     (P)  Ruthenburg  2(ir,  129r 

process  and  apparatus.     (P)  Machlet 985 

Cementing  material.     (P)  Cappon 569 

Centaury  ;  Glucoside  from  the  lesser    .    Herissey  and 

Bourdier 1038 

Ceramic  firing ;    Fuel  for -•    Aubrey 565 

industry;    Manufacture  of  products  for  the ■  from 

bauxite,  &C.     (P)  Von  Seemen 686 

mass;   Manufacture  of  a  (Pi  Rlsenlobr ni3r 

mass  and  ware  therefrom.    (iJ)  Etisler  und  Co 336r 

masses  and  articles  containing  aluminium  oxide  ;  Manu- 
facture of  — ~.    (P)  Engelhoni 94ir 

pastes  ;    Machine  for  drying  .     (P)   Sommerschuh 

and  Spongier 75r 

prints;    Production  of -.    (P)  Fuchs 1158,1206r 

products;   Continuous  furnace  for '  -  -.    d')  D'Ariaux  629 
products;    Impregnation  of  ■  — ■    d')  Gtunzweig  und 

Iiartmann 1063 

products;    Manufacture  of : 

( i'i  Herrenschmldt 1021 

(!•)  Von  Seemen  105 

product*  ;    Tunnel     furnace     fol     Continuously     burning 

.     (P)   Vlncart-Monzin    982 

olips  ;    Rendering more  plastic  and  easier  to  cast. 

il'j    k'cppeler  and   Spangenberg  . , . » i  i  i .  t 857 
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Ceramic — cont. 

surfaces  ;    Reproducing  images  on  .     (P)  Anthes, 

and  Lloyd,  Ltd 592 

tiles ;    Manufacture    of    .     (P)     Soc.     Franc,     de 

Carrelage  et  de  Ceramique 982 

ware  ;    Decoration  of .     (P)  Fuchs 1153 

ware  ;    Kilns  for .     (P)  Meakin,  Ltd.,  and  Jackson     124 

Cereal  products  containing  sulphur.     (P)  Meyer 351r,  351 

Cereals  ;    Action  of  malt  enzymes  on  the  enzymes  of  unger- 

minated  .     Baker  and  Hulton 1126 

Bleaching  and  ageing .     (P)  Williams 87r 

Cooking  ground  — ■ — ■  in  making  alcohol.     (P)  Pampe..     586 

Loss  of  phosphoric  acid  in  determining  ash  in  . 

Leavitt  and  Le  Clerc #. 350 

Manufacture  of  food  preparations  from .    (P)  Reese   764, 

995r 

Poisonous  action  of on  yeast.    Hayduck   85 

Preparation  of  a  digestible   food  product  from  . 

(P)  De  Crignis 1128r 

Rendering  nutritive  elements  of  digestible.     (P) 

Finkler    243 

Yeast  poison  in  -.     Hayduck 1034 

Cerium  ;    Determination  of  in  presence  of  other  rare 

earth  metals.     Browning  and  Palmer 838 

Separation  of  from  lanthanum  and  yttrium,  and 

their  quantitative  spectra.     Pollok  and  Leonard..     832 

Separation  of from  rare  earths.     James 519,  520 

Cerium  naphthalenesulphonates .      Erdmann  and  Nieszytka  .     831 

sulphide  and  its  limits  of  stability.     Biltz 1131 

Cerussite  ;    Manufacture  of ■.     (P)  Morris  and  others..    412r 

Cetosan,    a    vaseline    preparation    which    absorbs   water. 

Blatz 865 

Ceylon  ;    Exports  of  citronella  oil  from 709 

Champagne;    Manufacture  of .     (P)  Roy  and  Richard. .     703 

Charcoal ;    Decolorisation  of  liquids  by  different  forms  of 

.     Glassner  and  Suida 803 

Decolorising  action  of .     Rosenthaler 185 

Decomposition   of   alcohols   under   catalytic  action   of 

wood  .     Lemoine 767 

Treating    animal    with    volatile    solvents.      (P) 

Hirzel    1102 

Cheese ;"  Soaked  curd  " .  (U.S.  Food  Inspection  Decision)  1172 

Cheiroline,  an  alkaloid  containing  sulphur.     Wagner 138 

Chemical  examination ;    Automatic  .     (P)   Steinmiiller    675 

industries  ;    Heavy  626 

industry  ;  The  individual  and  the  corporation  in  the  — *- — . 

Muspratt 1185 

industry  in  Japan    1135 

industry  in  relation  to  agriculture.    Frank 1093  ; 

Errata  1193 

plant ;    Modern .     Guttmann 667 

trade  of  India 1135 

Chemicals  ;    Device  for  automatically  controlling  and  regu- 
lating the  addition  of .     (P)  Steinmiiller 706 

Chemistry   in   foundry   practice ;    Value   of   .    Hersey 

and  Lesh    531 

Chemist's  relation  to  the  copper  and  brass  industries.    Lewis     479 

Chile  ;    Wood  pulp  from 1129 

China ;    Lead   in   the   manufacture   of  .     Home   Office 

Committee   504 

China  clay;    Grading .     (P)  Gee 227 

Chloral  and  acid  amides  ;    Preparation  of  compounds  of . 

(P)  Sulzberger 958 

derivatives.     (P)  Poulenc  freres,  and  Fourneau 246 

and  its  hydrates.     Van  Rossem 711 

Chlorates  ;    Decomposing by  combustion.     (P)  Jaubert    160r 

Determination  of  — ■ — .     Brunner  and  Mellet 141 

Electrolytic  manufacture  of  from  chlorides.     (P) 

Von  Hasslinger 756 

Electrolytic  preparation  of .     (P)  Ratiz 510,  1159 

in  reduction  processes;    Behaviour  of .     Venditor!     120 

Volumetric  estimation  of .     Kneeht 434 

Chlorhydrins.    See  Chlorohydrins. 

Chloride,     bromide,     and     iodide ;      Separation     of     . 

Jannasch 747 

Chlorides  ;  Decomposing  alkali  to  produce  hydroxides 

or  carbonates.     (P)  Masson 122 

Chlorine  and  ammonia  ;    Manufacture  of .     (P)  White- 
house  809 

Determination   of  in   organic   <  hlorobromfl   com- 
pounds.    Baubigny    596 

Manufacture    of   by   the    Deacon    process.        (!') 

Diellenbach     760 

In  metallurgy ;    New  application  of    -   -,     Maker 572 

Chlorite  in  potassium  chiomte  ;    Deteotlou  and  determination 

of     — .    Carlson  and  Getnaar .soo 

Cliloro.'ieetie  ester  ,     M  aim  fact  lire  of .     (P)  lnibert  ....  1084c 

Chlord-acj 'lamlnoanthraQoinones ;      Preparation    of    . 

(i*)  Badlsone  Anuln  una  Soda  rabrik 976 

3-Chlnroalizarin  and  chlorotlavopurpurln.    Sm  umlrr  \nthra- 
eene    dyestulfs.  • 

Chloro-aurie    acid  ;      Action    of    sliver    nitrate    on    . 

Jacobsen 768 

Cblorobenzaldehydes ;     Separation  of  <>-  and  ;<- .    (P) 

Meistei,    l.iieius,    und    ISrUliillU ||U|I|U<    1041 
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Chlorocodide  ;    Hydrolysis  of  a-  and  £-  .     Knorr   and 

Hfirletn  466 

Chlorocodon ;     Isomeride  oi  vanillin  in  a  species  of  . 

Gouldina  and  Tilly 354 

Chloroform.     Dott    271 

Decomposition  of bv  alcoholic  potassium  hydroxide. 

Mossier    916 

Preparation  of .    (P)  Chute 850 

residue  ;    Aeetie  acid  from  .     Dott 881 

Chlorohydrins  :  Preparation  of (P)  Riedel    183 

Preparation  of  mono-  and  di-  .     (P)  Bohringcr  und 

Sohne     713 

?>-Chloro-l-hvdroxvanthraquinone  ;       Preparation    of   . 

(P)  Wedekind  und  Co 1149 

Chlorophyll;    Crystallised  .     Willstiitter  aud  Benz. . . .  185 

Chloroplatinie   acid  :    Preparing  by   electrolysis   from 

platinum  black.     Weber 288 

p-Chloroquinaldine  ;    Yellow  dyestuff  from .     (P)  Bayer 

und  Co 744,  937r,  1016r 

chocolate ;    Determination    of   fat    in by    means    of 

chloral  aleoholate.     Kreutz 1218 

Fats  used  in  the  manufacture  of .     Sachs 233 

Cholesterol : 

Diels    875 

Diels  and  Linn 358 

Windaus 358 

Colour  reaction  of .     Lifschiitz 248 

and  a  common  decomposition  product  with  cholic  acid. 

Schroetter  and  others 711 

lecithin,  and  a  fatty  oil ;    Obtaining .     (P)  Fischer  1176 

Origin  and  formation  of .     Lifschiitz    525 

Proof   of   double   bonds   in   the   constitutional  formula 

of  .     Molinari  and  Fenaroli 1073 

Relation  of  to  cholic  acid,  camphor,  and  oil  of 

turpentine.     Schrotter  and  Weitzenbock 829 

Salicylic  acid  ester  of .     Golodetz 37 

and  saponin   series ;     Relation    between    poison    and 

antidote  in  compounds  of  the .     Windaus....  1222 

Cholic  acid,   and   a  common   decomposition   product  with 

cholesterol.     Schroetter  and  others 711 

Relation  of  to  cholesterol,   camphor,  and  oil  of 

turpentine.     Schrotter  and  Weitzenbock 829 

Choline  ;  Preparation  of from  lecithin.     (P)  Riedel 714 

Christmas  Island  ;    Exports  of  phosphates  from in  1907  867 

Chromatcs  ;    Manufacture  of .     (P)  Gibbs,  and  National 

Electrolytic  Co 1151 

Chrome  alum;    Manufacture  of  — — .     (P)  Meyzonnier  .122,  513r 
Chrome  Yellow.     See  under  Lead  chromate. 

Chromic     acid ;    Electrolytic     production     of     .     (P) 

Badische  Anilin  und  Soda  Fabrik 453r 

Electrolytically  producing  from  chromic  suphate. 

(P)  Chem.  Fabr.  Buckau 946r 

Determination   of  in   presence   of   vanadic   acid. 

Edgar    1057 

on  fibres  ;    Precipitating  .     (P)  Lange  and  Escales  119 

Chromite  as  a  refractory  material.     Simonis 283 

Chromium  alloys  ;    Some  — — .     Hindrichs 1066 

Depositing  - — •  electrically.     (P)  Salzer 692,  1072r,  1072r 

Determination  of  — — ■  as  silver  chromate.     Gooch  and 

Weed 838 

Heat  of  oxidation  of .     Mixter 897 

and  iron  ;    Estimation  of  — —  in  a  mixture  by  titanous 

chloride.     Jatar 673 

Manufacture  of   pure from  ferrochrome.     (P)  Viel  131, 

1210r 

-nickel  alloys.     Voss 1065 

Passivity  of .     Fredenhagen 691 

poisoning  in  industrial  operations.     Lewin 1172 

in  steel ;    Determination  of  : 

Blair    902 

Campbell  and  Arthur    811 

Hinrichsen    229 

Volumetric   estimation   of  by   titanous   chloride. 

Jatar 673 

Chromium    acetate ;    Preparation    of    basic,    soluble    . 

(P)  De  Haen 685 

mordants  ;    Dehydration  of .     Binder 498 

oxide    in    glazes    containing    zinc ;    Action    of    ■ — <-. 

Bryan    1061 

oxide  ;  Reducing .     (P)  Von  Kiigelgen  and  others  287 

oxides   and   chromium-copper  oxides ;    Dissociation  of 

•.     Wohler  and  Wohler 500 

oxides  ;    Magnetic .     Shukoff t 747 

sulphate ;    New  .     Nicolardot 74 

Chromophor,    CO.C :  C ;    Function    of    the    double    . 

Zwayer  and  von  Kostanecki 555 

Chrysyl.    Set  Zinc  boropicrate. 

Cider  ;    Concentration  of by  freezing.     (P)  Barbet. . . .  826 

Detection  of  tartaric  acid  in  .     Le  Roy 86 

Cigar-smoke ;    Some     constituents     of     .     Habermann 

and  Ehrenfeld 924 

Cigarette  papers  ;    Manufacture  of .     Korschilgen 1080 

Cinchona  alkaloids;    Determination  of .     Cohen 1037 

industry  of  Java    832 

plantation  ;    Bengal  Government 957 

Clnchontne  !    Constitution  of  — — ,     Rabe > . , ,  178 
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Cinchoninc  p-aminophenylarsinate ;      Preparation  of  . 

(P)  Verein.  Chem.  Werke 1177 

Cinematographic  films;    Manufacture  of  .     (P)  Hue..  877 

film;    Non-inflammable  .     (P)  De  Briailles 834,  877r 

Cineol.     See  Eucalyptol. 

Cinnamic    acid ;    Separation    of    — • — ■    from    benzoic    acid. 

De  Jong 1083 

Citral ;    Determination  of  — —  in  lemon  oil.     Bruylants. . . .  641 

hydrate  ;    Isolation  of  an  isomeride  of .     (P)  Coulin  876 

Citrate  exports  from  Messina 957 

Citric  acid  ;    Lead  in  .     Tatlock  and  Thomson 590 

in  wine  ;    Detection  of .     Favrel 637 

Citrocoll.     Zernik   875 

Citronella  oil.     See  under  Oils,  Essential. 

series  ;    Compounds  of  the .     Harries  and  Himmel- 

mann 766 

Citrus  by-products  law  in  Sicily 876 

City  waste  ;    Disposal  of : 

Fetherston    380 

Hering 380 

Parsons  376 

Very    378 

Classifying     machines     for     comminuted     materials.       (P) 

Robertson 1007 

solids.     (P)  Trottier 151,  675r 

Clay;    Action  of  cobalt  salts  on .     Holdcroft  and  Mellor  504 

Artificial  drying  of .     Casson 505 

Decolorising .     (P)  Langenbenk 857 

Rendering  ■  more  plastic  and  easier  to  cast.     (P) 

Keppeler  and  Spangenberg 857 

Self-glazing  fireproof .     (P)  Kuntze 162 

as  a  semi-permeable  membrane.     Rohland 34 

slip.     Mellor  and  others 503 

Sorting  and  purifying .     (P)  Bohn 125 

substance;    Determination  of .     Bollenbach 857 

ware;    Manufacture  of  dense,  strong .     (P)  Putz..  811 

Clays  and  their  hydrolysis.     Rohland 900 

Pyrochemical  and  physical  behaviour  of  .     Purdy 

and  Moore   228 

Rational  analysis  of  .     Bollenbach  857 

Status  of  carbon,  iron,  and  sulphur  in during  burning. 

Orton  and  Staley   629 

Cleaning  ;    Dry  — — ■  process  and  apparatus.     (P)  Sparmberg    803 

Cleansing  agent ;    Manufacture  of  a .     (P)  Benzinger. . .   1201 

product.     (P)  Surcouf 1201 

Cloth ;    Finish    for    .     (P)    Erste    Triester    Reisschal- 

Fabriks 854,   938r 

Machine  for  extracting  liquid  from .     (P)  Gessner. .    445r 

Mercerising ■.     (P)  Ashworth  and  Hall 852 

Permanent  finish  for ■.     (P)  Denison  and  Preussner    401 

Coal ;    Analyses  of  New  Zealand .     Maclaurin 66 

bituminous  ;    Treating to  render  it  smokeless,  and 

to  recover  by-products.     (P)  Dixon 619 

briquettes  for  heating,  &c.     (P)  Gargana 847 

briquettes  ;    Manufacture    of   ■    in    the    cold.      (P) 

Blaveau 274 

briquettes  ;    Practical  binders  for  .     Mills 887 

Briquetting .     (P)  Dorel 1010 

Burning •.     (P)  Poppenhusen  and  Harrington 1009 

carbonisation ;  Processes  of  .     Peters 1197 

Coking  or  distilling  — -.     (P)  Sheldon 215r,  1104r 

Compound  for  treating  ■ .     (P)  Driscoll  and  others    888 

Dangers  of  pit-  to  spontaneous  ignition.     Denn- 

stedt  and  Biinz 929 

Deterioration  of •.     Parr  and  Wheeler 676 

Determination  of  sulphur  in  .     Komarowsky ....     886 

Distilling  and  coking .     (P)  Sheldon 215r,  1104r 

distillation  ;    Recovery  of  cyanogen  compounds  in . 

Grossmann 393 

distillation;    Retort  furnace  for  .     (P)   Marcou..     848 

Distilling  : 

(P)  Carpenter    553 

(P)  Parker   553r 

distilling  apparatus.     (P)  Aylsworth  and  Dyer 274 

distilling  retorts  : 

(P)  Parker   326r 

(P)  Seigle  and  Seigle 275 

distilling    retorts ;    Vertical    .     (P)    Woodall    and 

Duckham    67 

drying  machine.     (P)  Black  and  Lennox 396,  1012r 

dust ;    Drying for  briquettes.     (P)  Horenz 553 

dust  experiments  at  Altofts  Colliery 888,  971 

dust  experiments  at  the  Lievin  coal  mine 1143 

exported  in   1907 494 

Extracting  by-products  from  distillation  gases  of . 

(P)  Plzak   275 

Extracting  liquid  from  washed .     (P)  Burnett 152 

gas.     See  Gas. 

The  humic  matters  of .     Boudouard 1197 

mines  ;    Detection  of  gas  in  — — -.     Snell '....     79C 

Obtaining  fine free  from  shale.    (P)  Maschinenbau- 

Anstalt  Humboh't,  and  Wissma-n 676 

output  of  India  in  1»07 971 

Oven  for  gasifying  .     (P)  Ries 742 

Proximate  constituents  of  .     Bedson 147 

-tar  colour  industry.     Meldola  398 

•tar    industry  ;    Services   rendered    by    the  chemist  In 

developing  the  .     Metz  . , . , , , ;  i « i . . , , » i     .  t     866 
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Coal — cont. 

-tar;    Nononaphthene    in  .      Ahrens      and     von 

Mozdenski 678 

-tar  products  ;  Imports  of into  the  United  States     971 

See  also  under  Tar. 

Treating    for    fuel    and    gas    manufacture.      (P) 

Jowett 495,  931,  1104/ 

Utilising  waste  : 

(P)  Caro 274 

(P)  Wahlen  and  Caro   274 

Volatile    matter    of   as    evolved    under    different 

conditions.     Porter  and  Ovitz 970 

washing  apparatus.     (P)  Shaw   113 

Yield  of  coke  from .     Hinrichsen  and  Taczak 930 

Cobalt ;    Action  of  arsenic  and  of  arsenic  trichloride  on . 

Ducelliez 943 

-aluminium  alloys.     Gwyer 1066 

-copper  alloys  : 

Konstantinow    127 

Sahmen 1065 

Determination  of ■.     Pozzi-Escot 525 

-lead  alloys.     Ducelliez 688 

and  nickel;    Simultaneous  detection  of   .      Gross- 

mann  and  Heilborn 715 

ores  ;    Treatment  of .     (P)  Armstrong 344 

Passive  state  of .     Byers 1160 

Separation  of from  crude  liquors.     (P)  Schreiber.  .1158/ 

-tin  alloys.     Shemtschushny  and  Bielynski 1156 

Cobalt-blue  colours  for  pottery.    Mellor 504 

carbonyl,  a  volatile  compound.     Mond  and  others 1017 

and  nickel  salts  ;    Separating  .     (P)  McGhie  and 

Barton 448,  685/,  685/ 

oxides  ;    Decomposition  pressures  of  ■ .     Foote  and 

Smith    979 

salts;    Action  of on  clay.     Holdcroft  and  Mellor . .     504 

Cobalt  (Canada)  ;    Mineral  output  of 1063 

Coca  leaves  from  Perak 589 

Cocaine  in  India  ;    Prohibited  importation  of  522 

Preparation  of  crystallised from  Java  coca.    De  Jong  1174 

Cockle   Park  Experimental  Farm  ;    Visit   to   791 

Cocoa  beans  ;    Soluble  silica  present  in .    Matthes  and 

Rohdich    637 

Cocoanut  oil.     See  under  Oils,  fatty. 

Cocoanut;    The  sprouting  ■ .     Walker 1161 

Cocos   nucifera  fruits ;    Milk   and   diastases   of  .      De 

Kruyff 299 

Codeine  ;    Characters  of .     Dott 996 

Manufacture  of  ■ .     (P)  Bayer  und  Co 182/ 

Coeroxonium  and  coerthionium  compounds.     (P)  Bayer  und 

Co 219 

Coffee.     Gorter 242,    464 

beans;    Refining .     (P)  Thum 137,176/ 

Caffeine  content  of  unroasted  .     Hefelmann 1218 

extracts  ;    Manufacture  of  : 

(P)  Gebhardt 914 

(P)  Wislocki 587 

free  from  caffeine.     (P)  Wimmer 465,  764/ 

Preparation  of  ■ .     (P)  Meyer  and  others 995/ 

Roasting,  refrigerating,  and  preserving  .     (P)  De 

Mattia 465 

Treatment  of .     (P)  Meyer  and  others 995/ 

Coke  ;  Apparatus  for  making .      (P)  Armstrong 619/ 

briquettes ;    Manufacture   of   in   the   cold.       (P) 

Blaveau 274 

from  coal ;    Yield  of .     Hinrichsen  and  Taczak 930 

Desulphurising  .     (P)  Stoner 619 

drying  machines.     (P)  Black  and  Lennox 396,  1012/ 

furnace  combustion  products  ;    Separating  nitrogen  and 

carbon  dioxide  from .     (P)  Candia  and  Merlini     847 

furnaces.     (P)  Limberg 553 

Manufacture  of  : 

(P)  Armstrong 889 

(P)  Hansford  and  Gibbons 619 

(P)  Hillman 326 

(P)  Lowe    437 

(P)  Robertson  and  Graham 67,   153/ 

(P)  Sheldon   215r 

Manufacture  of from  peat  briquettes.     (P)  Kittler     438 

oven  gases  ;    Recovery  of   ammonia  from  .      (P) 

Dunnachie 496,  1052/ 

oven  gases ;    Removing  tar  from  hot  .     (P)  Otto 

und  Co 1011 

ovens : 

(P)  Armstrong 889 

(P)  Bansart    1010 

(P)  Fabry 1010 

(P)  FieBchi 553 

(P)  Jones 113,   114r,   153,   153,  676,   031,   072 

P)  Koppcre 1103,  1104/ 

(P)  Ledoux,  and  Simon-Carves  By-Product  Coke- 

Ovcn  Co 1198/ 

(P)  Mitchell 1052 

(P)  Rothberg,  and  Coal  and  Coke  By-Products  Co.     847 

(V)  Solvav  et.  Cie 14,  932/ 

(P)  Von  Bauer    1103 

(P)  Wilton 274 

(P)  Wirt/. 1061 

(P)  Wolters    495,    889r 

(P)  Wright 742 

ovens ;    Brickwork   for   .     (P)    Ghislain 888 
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Coke — cont. 

ovens,    with    by-product    recovery,    in    South    Wales. 

Colman   552 

ovens  ;  Carrying  off  gases  escaping  during  charging  or 

discharging  of  by-product .     (P)  Otto  und  Co.     797 

ovens;    Heating — — .     (P)  Ghislain 931 

ovens  ;    Horizontal .     (P)  Eiserhardt  and  Imhauser     797 

ovens  ;    Horizontal  — — ■  with  vertical  flues.     (P)  Wolters     495 

ovens  ;    Horizontal  regenerative  : 

(P)  Biscanter  and  Hepe 797 

(P)  Collin 1012r 

ovens  ;    Regenerative : 

(P)  Coppee 114r 

(P)  Kros 1103 

(P)  Richter    1010 

ovens ;    Rendering   gases   from  — ■ —   inoffensive.      (P) 

Lessing    114 

production  in  the  United  States.     Parker 971 

Retort  furnace  for  making .     (P)  Koppers 275,  798/ 

Retorts  for  making  — — •.     (P)  Glover 931 

Utilising  waste .     (P)  Wahlen  and  Caro 275 

Coking   peat,   lignite,   and  wood ;    Furnace  for  — ■ — -.     (P) 

Oberbayerische  Kokswerke 215,  326/ 

Cold  ;    Production   of   — — -.     (P)    Seay   Internat.    Ice   and 

Refrigeration  Machinery  Co 740 

Collieries  ;    Cause  and  prevention  of  dust  explosions  in  — ■ — ■    888 
Colliery   wash-heaps  ;    Production  of  ammonia  from  — — ■. 

(P)  Caro 932 

Collodion    filaments ;    Apparatus    for    making    .     (P) 

Planchon 221,   624/ 

Colloid  reaction  for  some  metallic  salts  ;    Sensitive  . 

Stiasny    1030 

Colloidal  chemistry.     Procter 1043 

elements;    Peptisation  of  .     (P)   Kuzel 182/ 

substances  ;    Drying .     (P)  Soc.  Anon,  des  Travaux 

Dyle  et  Bacalan 989 

Colloids  ;    Mutual  coagulation  of -.     Teague  and  Buxton     441 

Organic  .     Levites 1134 

Colophony  in  shellac  ;    Determination  of .    Ahrens ....   1074 

Colorimeters.     (P)  Szczepanik 297,  297/ 

Colour  and  constitution.     Kehrmann 800 

spraying  apparatus  : 

(P)  Mikorey  401/ 

(P)  Minimax  Consolidated  Co 20 

Water- .     (P)  Anderson    511 

Colouring  material  from  fustic  extract.     (P)  Maywald 851 

matter  of  red  grapes  and  other  vegetable  organs  ;  Origin 

of  the  : 

Laborde    763 

Malvezin 923 

matters  from  ferrous  salts  ;    Preparation  of  — — .     (P) 

Scherfenberg  und  Prager 694 

objects  having  a  metallic  conducting  surface ;    Electro- 

lytically  .     (P)  Fischer 948 

Colours  ;    Agitating  and  mixing  • .     (P)  Minimax  Con- 
solidated, Ltd 1028 

Apparatus  for  comparing  and  determining  ■ .     (P) 

Kallab 838/ 

Artists' containing  alkali  silicates.     (P)  Whither. .     694 

Green  ■ — —  from   potassium  ferro-   and   ferri-cyanide. 

Monteil   891 

Indigo  and  thioindigo  as  oil .     Tauber 1073 

Manufacture  of  body  .     (P)   Soc.   Chem.   Ind.   in 

Basle 1212 

Manufacture  of  lime .     (P)   Kressel 694 

Manufacture   of  oil  containing   boric   acid  or  a 

borate  as  base.     (P)  Meurant 988,  1162/ 

for  painting  and  printing ;    Manufacture  of  .     (P) 

Merz    694/ 

phosphorescent ;    Manufacture  of  .     (P)    Hammer  768/ 

Properties  of  artists' .     Watson 1120 

Testing ,  especially  for  cement  tiles.     Cramer 668 

for  varnishes  ;    Manufacture  of .     (P)  Winter 633 

Water for  ceilings,  &c.     (P)  Anderson    511,  570/ 

Combustible     agglomerates ;    Manufacture     of    .      (P) 

Poulet 274 

gases  ;    Apparatus  for  detecting  the  presence  of  . 

(P)  Hartmann  und  Braun  A.-G 1084 

liquids    for    internal-combustion    engines,    heating,    or 

lighting.     (P)  Poulain   1010 

Manufacture  of  a  liquid .     (P)  Hense 494,  1052/ 

materials  ;    Ammoniacal  compounds  of  fatty  acids  for 

.    (P)  Boehringer  and  Boehne 326 

materials;    Fireprooflng  ■ — — .     (P)   Gousseff 751,  811/ 

mixtures;    Facilitating  ignition  of .     (P)  Jaubert. .     4!>r> 

Combustibles   agglomerated   by   resin;    Transformation  of 

.     (P)  Dupuy 1051 

Converting  inflammable  liquid into  the  solid  state. 

(P)  Hagemann 931 

Gasification  of  raw .     (P)  Hoering  and  Wielandt. .    sr.vzr 

See.  also  Fuel. 
Combustion  of  fuel;    Facilitating  the      — .     (!')   Moss,  and 

Coal  Treating  Co 847,   1 198/ 

of  gas  and  Inflammable  powders;    Influence  of  alkaline 

salts  with  fixed  base  on  .     Dautriclic 350 

gases  ;     Filtering .     (P)  Beth 396,  495/ 

of   liquid   fuel  ;    Process  and  apparatus  for  the  . 

(P)  Koch    1102 

without  flame  and  its  application  to  incandescence  gas 

lighting.     Meunier    494 
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Compounds :    Decomposing   complex   in   a   vibrating 

magnetic  field.     Rosenthal 249 

Oonipressers ;    Rotary  .     (P)  Allgem.  Elektricitats  Ges.  1196 

Compressing  air  or  noes,     (P)  Humphrey 1101 

gases  ;    Apparatus  for  — .     (P)  Felt 273,  796r 

gases :    Multistage    pump    for    .     (P)    Siegel,    and 

General  Electric  Co 969 

Concentrating acids.     (P)  Kaestuaciier 749 

apparatus  : 

(P)  Campbell  and  Campbell    272 

(P)  Lloyd 795 

IP)  Monti  847r 

apparatus:    Continuous  .     (P)  Kestner. . . .  13,  13r,  396r 

apparatus  foi  ores.     (P)  Coward 339 

and  de-aleoholising  liquids.     (P)  flerter 1036 

liquids.     (P)  Spiess  and  Chatelan 152r 

liquids  ;    Apparatus  tor  — ■ —  : 

(P)  Gaulin    638 

(P)  Prache  and   Bouillon 929r 

liquids  containing   suspended   solids.     (P)    Go3set  aud 

Calmela 273 

liquids ;    Electro-chemicallv .     (P)     Nistle     and 

Gitford 986 

lyes.     (P)  Venter   739,  739 

lyes  with  evaporators  in  series.     (P)  Venter 1141 

milk,  blood,  and  other  albumin  solutions.     (P)  Eichholz    995 
ores.     See  under  Ores. 

solutions.     (P)  Dubois 494 

solutions  by  freezing  and  separating  the  soluble  matter 

from  the  ice  crystals.     (P)  Monti 1008 

Concrete  ;  Manufacture  of  — .    (P)  Assoc.  Portland  Cement 

Hanoi rs.,  and  Butchard 283 

Manufacture  of  waterproof .     (P)  Mecke 1021 

Condensers.     (P)  Black  and  Lennox   617 

Jet for  producing  a  vacuum.     (P)  Tinsley 273 

Metallurgical  .     (P)  Johnson 1158 

Packing  material  for .     (P)  Petersen 151,  932r 

Reflux .     (P)  Lentz 962 

Condensing  apparatus  : 

(P)  Carmichael  and  Morrow 1050 

(P)  Corporation  of  Bradford,  Wyld,  and  Shepherd     492 

P)  Dunn  and  Dunn 435/,  435 

fumes  ;    Filter  element  for .     (P)  Fiechter 617 

fumes  and  gases  ;    Apparatus  for  .     (P)  Richards 

and  others   619,   847r 

vapours;    Fractionally  .     (P)  LSwenstein 1008 

vapours  and  gases  without  a  cooling  agent ;    Instant- 

ineously .     (P)  Wiart 846 

vapours  ;    Means  for .     (P)  Lowry  and  Bernhard. .   1142 

Congress  of  the  Refrigerating  Industries 1007 

Constitution  and  colour.     Kehrmann 800 

Contact    masses ;    Preparation    of    platinised .      (P) 

Neumann    502 

substances  ;    Platinum  .     (P)   Chem.   Fabr.   Gries- 

heim-Elektron   22 

Conversazione,  Annual  Meeting 789 

Converters.     (P)  Cremer 985 

Converting  metals  ;    Apparatus  for .     (P)  Lloyd 905 

Cooling  apparatus.     (P)  Carmichael  and  Morrow 1050 

liquids  ;    Apparatus  for  : 

(P)  Black  and  Lennox 617,     U02r 

(P)  Reeves  and  Bramwell    435 

towers.     (P)  Kubierschky    494,  886r 

towers  of  the  enclosed  type.     (P)  Maschinenbau  A.-G. 

Balcke 1196 

Copal  resins  from  British  West  Africa 1162 

Copals  :    Congo  and  white   Benguela  — — -.     Tschirch   and 

Engel 695 

Manila  and  Pontianak  — — .     Cofflgnier 456 

Solubility  of  semi-hard  African  .     Coffignier 29 

Treatment  of  hard  and  semi-hard  .     (P)  Terrisse, 

and  Fabr.  de  Vernis  et  de  Prod.  Chim 457 

Copper  and  its  alloys.     Milton 1155 

alloys ;  Determination  of  iron  in .     Gregory   ....  163 

and  its  alloys  ;    Casting .     (P)  Gautsch 1025r 

Alloys    of    with    cobalt,    iron,    manganese,    and 

magnesium.     Sahmen    1065 

and    its   alloys ;    Manufacture    of    dense    and   uniform 

castings  from .     (P)  Lab.  f.  Chem.  Feuerschutz 

u.  L63chmittel  C.  Gautsch 944 

and  its  alloys  ;    Welding .     (P)  Schieber 165r 

-aluminium  alloys.     Gwyer    1066 

-aluminium    alloys ;    Electrolytic    corrosion    of     . 

Rowland  410 

Annealing  of ,  with  special  reference  to  dilatation. 

Turner  and  Levy 24 

anodes  in  chloride  solutions.     Dushman 756 

Apparatus  for  making  — — .     (P)  Jullien  and  Dessolle. .  452r 

blast-furnace  slags  ;    Alumina  in .     Shelby 903 

-calcium  alloys.      Donski 1066 

-cobalt  alloys.     Konstantinow 127 

concentrates ;    Producing   converter   matte   from   

by  pot-roasting  and  smelting.     Packard 163 

converting  apparatus.     (P)  Lloyd 905 

Converting  matte  into  blister .     (P)  Burgess  and 

Taylor 166 

deposits    on    glass ;    Production    of    bright    by 

reduction  of  Fehling's  solution.     Neogi 1019 

Detection  of .     Delepine 715 
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Copper — coni. 

_,  ^Determination  of in  complex  organic  salts.     Rind  I 

j, '.  ■        and  Simonis 422 

i     Eleetrodeposition  of .     (P)   Cowper-Cole3 28r,   906 

•j     Electrolytic  determination  of  traces  of .     Free 247 

j.  ^  Electrolytic  refining  of  .     (P)  Cowper-Coles 28 

j     Electromatallurgical  extraction  of .     (P)  Jumau..  454r 

4    electrotypes  ;    Apparatus  for  making  — .     (P)  Cowper- 

Cole3    131r 

j     Extraction    of    — from    minerals    as    subacetate. 

(P)  Abre3ch 1152 

j     Extraction  of from  ore3  and  mattes.     (P)  Hess. . .  1117 

Extracting from  residues.     (P)  Crispo 26r 

Hue    dust ;  Utilising .     (P)  Wood,    and    Internat. 

Nickel  Co 509 

Hardening .     (P)  Draper  and  Hancock 944 

industry;    Chemist's  relation  to  the  — — .     Lewis 479 

industry  ;    Electrolytic 509 

-iron  and  copper-lead-iron  mattes;  Constitution  of . 

Fulton  and  Goodner 1207 

leaching  procen.     (P)  Laist 1209 

-magnesium  alloys.       Urasow 337 

-manganese  alloys.     Shemtschushny  and  others 77 

matte;    Be3semerising .     (P)  Benjamin 1069 

mirror  on  glass  ;    Depositing  a .     Chattaway 230 

-nickel  matte  ;     Separating   the   metals    in  .      (P) 

Neil  and  Norris 411 

-nickel    ore   and   matte  ;    Treating .     (P)  Giinther 

and  Franke    131,    289 

-nickel-zinc,     copper-nickel,     and    copper-zinc    alloys ; 

Con3titution  of .     Taf el 860 

aud  nitric  acid ;    Interaction  of  in  presence  of 

nitrates.     Rennie  and  others 746 

with  nitric  acid  ;    Reaction  of  .     Stansbie 365 

Obtaining  from   ores,   residues,    &c.     (P)    King's 

Norton  Metal  Co.  and  others 339 

Obtaining  electrolytic from  oxide  ores  or  products 

containing  copper  oxide.     (P)  Siemens  und  Halske 

A.-G 948 

Obtaining  pure  — — .     (P)  Jumau 452c,  509r 

Obtaining  pure ,  and  leaching  copper  ore3.    Frolich  450 

ores  ;    Apparatus  for  roasting .     (P)  Bennitt 509 

ores  ;    Reduction  of  — — -.     (P)  Durand  aud  Currie    287 

ores  ;    Smelting  .     (P)  Benjamin 1069 

ores;    Smelting  furnace  for  .     (P)  Freeman 287 

ores  ;    Treatment  of .     (P)  Jones  and  St.  Clair 814 

ores ;    Treatment    of    pyritic    — — -.     (P)    Carrick    and 

Pattison    1209 

Oxygen   content,    eutectics,    density,    &c,   of   in 

latter  stage  of  refining.     Stahl 285 

Phosphor- ;    Structure   of  -.     Huntington   and 

Desch    508 

plating  baths  ;    Analysis  of  .     Pannain 817 

plating  process.     (P)  Lafond 818 

Precipitating  electrolytic in  sheet  or  cylinder  form 

by  iron,  &c.     (P)  Wenger 168, 1072r 

Precipitation  of  — ■ —  as  metal  by  titanium  sesquisulphate. 

Knecht    298 

process  ;    The  Laszczynski  510 

Production  of in  the  United  States 861 

production  of  the  World.     Merton  and  Co 507 

Protection  of from  corrosion.     Isherwood 1208 

pyrites  ;    Treatment  of  .     (P)  Sebillot  and  Dubois  404 

Recovery     of    from     copper-bearing    solutions. 

(P)  Amenibar   758 

Recovering  from  liquors.     (P)   United  Alkali  Co., 

and  others   447 

Recovery  of ■  from  ores  : 

(P)  Potter,  and  Esmeralda  Copper  Precipitating 

Co 905 

(P)  Wilcox,  and  Esmeralda  Copper  Precipitating 

Co 814 

Recovering from  ore  or  matte.     (P)  Hess 344 

Refining  .     (P)  Antisell 168 

Removal  of from  the  bores  of  ordnance.     (P)  King's 

Norton  Metal  Co.,  and  others 900r 

Removing  from  lead  alloys.     (P)  Morrison 814 

Rendering  electrolytic  homogeneous.     (P)  Jullien 

and  Dessolle 631r,  987r 

from    roasted    pyrites ;    Extracting    .     (P)    Tixier 

and  others   I29r 

Separating  from  copper-tin-antimony  alloys.     (P) 

Richter    574,  944r 

Separating from  solutions.     (P)  Du  Faur 26 

-silicon.     Philips 163 

and  silver  ;    Electrolytic  separation  of  .     Gillett. .  247 

smelting ;    Loss    of    copper    and    silver    in    the    direct 

process  of .     Stahl 752 

in    sulphide    ores    and    matte ;    Rendering    the    

soluble  in  water.     (P)  Gates  and  others 80 

sulphide  ores;    Treatment  of  .     (P)  Hendryx 863 

-tin  alloys  : 

Giolitti  ami  Tavanti 1155 

Sackur  and  Pick 1023 

-tin-lead  alloy  for  bearings.      (P)  (/lamer  and  others..  1209 

-titanium   alloys ;    Producing .     (P)     Ro3si,    and 

Titanium  Allov  Manufacturing  Co 408 

Treatment  of  .     (P)  Pratt 231 

Volumetric  estimation  of  in  ores.     Jamieson  and 

others    572 

wire  ;    Manufacture  of  bra3s-coated  .     (P)  Paweck  1160 

-zinc  alloys  ;  Heat  treatment  of .     Bengough  and 

Hudson 43 
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Copper  acetylide  ;    Constitution  of  — — .     Scheiber 1180 

carbonate ;    Solubility    of    precipitated    basic    — — ■    in 

carbon  dioxide  solutions.     Free 979 

-chromium  oxides  ;    Dissociation  of  .     Wohler  and 

Wohler    500 

compounds  ;    Electrolysis  of  solutions  of  .     Meyer  863 

oxides ;    Dissociation    pressures    of    .     Foote    and 

Smith    979 

salts  ;    Action   of   radium   emanation   on   ■ .     Curie 

and  Gleditsch    923 

subacetate  ;    Extraction  of from  copper-containing 

minerals.     (P)  Abresch   1152 

sulphate  solution  ;    Use  of  sulphur  dioxide  from  furnace 

gases  in  electrolysis  of Reinartz 453 

Copra.     Walker 1161 

Cops  ;    Apparatus  for  sizing  and  drying .     (P)  Moller- 

Holtkamp 332 

Copying  paper ;    Manufacture  of .     (P)  y  Brias   1130 

tissues  ;    Manufacture  of  .     Korschilgen 1080 

Corundum  ;    Manufacture  of  from  minerals  containing 

aluminium.     (P)  Herrenschmidt 506 

Corydalis  cava  tubers  :  Alkaloids  of  — .     Schmidt 1221 

Corydalis  tubers  ;    Alkaloids  of  Chinese  .     Mak03hi. . . .  873 

Cotarnine  phthalates  ;    Preparation  of  .     (P)  Freund..  833r 

Cotton  ;    Apparatus  for  bleaching  seed- .     (P)  Brennan  745 

bleaching  apparatus.     (P)  Brennan  331 

bleaching  ;    Determination  of  degree  of .     Schwalbe  156 

cultivation  ;    British  Colonial 498 

"Dead" .     Haller 976 

Detection  and  determination  of in  presence  of  kapok. 

Greshoff 937 

Determination  of  hydrogen  peroxide  on .     Scheurer 

and  Vernet 895 

dyeing ;    Appliances  for  use  in  .     (P)  Pugh,  Ltd., 

and  Bead 1016 

Dyeing   mixed    with    wool   or   silk    by    sulphide 

dyestuffs.     (P)  Soc.  Chem.  Ind.  in  Basle 332 

Effect  of  drying  on  affinity  of  ordinary  and  mercerised 

for  dyestuffs.     Knecht 442 

fabrics  ;    Bleaching  and  degumming  .      (P)  Verg6  625 

fabrics  with  effects  in  wool.     (P)  Cassella  und  Co 119/" 

fabrics ;    Producing  effects  on  both  sides  of .     (P) 

Caberti    978 

fabrics;    Producing  gloss  on .     (P)  Rumpf 73 

fibre;    Effects  of  different  reagents  on — — .    Minajeff. .  117 
fibre  ;    Examination  of  Indigo,  Indanthrene  Blue,  and 

a  blue  sulphide  dyestuft  on  .     Nothnagel  and 

Vive 682 

Fixing  indigo  on .     Jeanmaire 443 

in  German  East  Africa    220 

mercerised  ;    Reactions    for    characterisation    of    . 

Hiibner 105 

mercerised  ;    Tests  for  : 

Knaggs   442 

Knecht   400 

Mercerising  and  bleaching   .     (P)   Silverwood  and 

Taylor 278 

Microscopical    examination    of    dyed    fibres    of    . 

Minajeff 851 

Nitrogen  content  of  Egyptian .     Schindler 497 

Oiling  dyed .     (P)  Junginger 222 

piece    goods ;    Dunging    and     mordanting    .     (P) 

Calico  Printers'  Assoc,  and  Hadfleld 20 

Printing  — —  with  sulphide  dyestuffs.     (P)  Bayer  und 

Co 978 

Tendering  of ■  during  singeing,  due  to  use  of  mag- 
nesium salts  in  the  warp  size.     Donninelli 802 

Textile  products  from .     (P)  Cross  and  Briggs  330r,  330 

Treatment  of  to  resist  direct  colours.     Cross  and 

Briggs   802 

and   wool   goods  ;    Producing   effects   on    mixed   . 

(P)  Bayer  und  Co 20r 

yarn ;    Determination    of    degree    of    niercerisation    of 

.    Knecht 400 

Cottonseed;    Extracting  edestin  from •.    (P)Levi..   34,  I37r 

industry  ;    U.S.  census  of  the  — — 694 

oil.     See  under  Oils,  fatty. 

Coumarincarboxylic     acid  ;      Preparation     of    .        (P) 

Haarmann  und  Reimer 470 

Council,  1908-9  ;    List  of 777 

Report  of  778 

Coupling  reaction;    Mechanism  of  the .     Dimroth  and 

Hartmann 1199 

Cream;    Manufacture  of  colloidal .     (P)  Rousseau....  1218 

Preservation  of  .     (P)   Herz 955 

Sampling for  the  determination  of  fat.     (P)  Fnnke 

und   Co 955 

Oreosotal  ;    Colourless .     Aufrecht 916 

Crew!  ;    Solidifying  — — .     (P)  Huss  and  Kiiinmel 138 

Cresols  ;     Disinfecting  power  of  the  mixed  with  soaps. 

Schneider    995 

Cretotlnlc  acid  In  salicylic  acid  ;    Detection  of .     Englo- 

haidt  and  .(ones 1131 

( 'ratlin  Elliolianux  ;   Oil  seed  of 131 

Crucible  compound*;  Manufacture  of  — .  d')  Caspar..  568 
furnaces.     See  under  Furnaces. 

Crucibles.      ( I')   Sriyle 886 

Manufacture  of                (I'i   I'ayne 10-21 

Refractory  material  Kir                ( I")  Velter 125 

Treatment  of —    .     (P)  Mitchell 886 
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Cryptostegia  grandiflora  rubber.     See  under   Rubber. 
Crystal  Ponceau.     See  under  Azo  dyestuffs. 

Crystallisation  from  solutions  at  rest.     (P)  Cosse 1169 

Crystallising   apparatus   for   instantaneous   production   of 
sugar   and    molasses.     (P)    Soc.    des   Raffinerie   et 

Sucrerie  Say    822 

Circulating  the  contents  of  boilers  or  vacuum  evaporators 

during .     (P)  Tiemann 795 

in    motion ;    Process    and    apparatus    for    .     (P) 

Laessig    1008 

process.     (P)  Bock    795,   970r 

saturated  solutions  ;    Apparatus  for .     (P)  Gerhardt     795 

solutions  ;  Cooling by  blowing  in  air.     (P)  Dessauer 

Zucker-Raffinerie 676 

vessels;    Stirring  device  for  — — .     (P)  Knappe 437 

Crystals  ;    Character   of   melting   point  and   clearing  point 

curves  of  fluid  .      Bogajawlensky  and  Wino- 

gradow    964 

Obtaining  — — •  of  inorganic  compounds.     (P)  Guertler     282 

Obtaining  large,  threadless  .     (P)  Melcher....   134,  171r 

Cucurbitaceous  seeds  ;    Oils  of  some .     Hooper 906 

Cupola  gases  ;    Sulphur  content  of  — — -.     Johannsen 1207 

Cuprammonium     solution ;    Manufacture     of     .       (P) 

Schaefer  and  Schaefer 749 

Cupric    bromide    intensifler   in   stable    powdery   form.     (P) 

Act.-Ges.  f .  Anilinfabr 999 

Cuprous    compounds   of   carbon    monoxide.     Manchot   and 

Friend   403 

sulphide.     Friedrieh 403 

Curcuma  oil.     See  under  Oils,  essential. 

Currant  seed  oil ;    Red  .     See  under  Oils,  fatty. 

Curtis's   and   Harvey's   factory  ;    Explosion   in   a  cartridge 

hut  at 1000 

Cyanacetic     acid ;    Esteriflcation     of     -.     Phelps     and 

Tillotson 998 

Cyanamides  ;    Manufacture  of  : 

(P)  Badische  Anilin  und  Soda  Fabrik 809,  1152r 

(P)  Bredig  and  Fraenkel 225 

Supposed  ammoniacal  fermentation  of .     Ulpiano..   1167 

See  also  Calcium  cyanamide. 

Cyanide  of  an  alkali  metal ;    Manufacture  of  a  .     (P) 

Morris  and  others 685r 

briquettes ;    Manufacture    of    hard    .     (P)    Chem. 

Fabr.  Schlempe 628,  810r 

Manufacture  of  a  double  for  use  as  a  solid,  per- 
manent electrolyte.     (P)  Barth 986 

process  ;    Deterrent  to  solution  of  free  gold  in  the  — — . 

Simpson    229 

process;    Solutions  used  in  the  — ■ — .     Nugel 1114 

solutions   containing   copper ;    Determination   of   thio- 

cyanates,  ferrocyanides,  <fcc,  in  .     Green....    1085 

solutions ;    Recovering    metal   values    from   — — .     (P) 

Hendryx 862 

tank.     (P)  Browne 904 

Cyanides  ;    Manufacture  of  : 

(P)  Badische  Anilin  und  Soda  Fabrik 809,  1152r 

(P)  Blackmore 685 

Manufacture  of  from  carbides.     (P)   Bredig  and 

Fraenkel 225 

Manufacture   of   from    nitrates   or   nitrites.      (P) 

MUUer   448 

Purifying .     (P)  Soc.  pour  l'Utilisation  de  l'Air  et 

de  ses  derives 809 

Removing from  waste  waters.     (P)  Goldberg,  and 

Chem.  Fabr.  F16r3heim 995 

Cyaniding  in  Mexico.      Rice 1207 

process;    The  Adair-Usher .     Adair  812 

process  and  apparatus.     (P)  Gormly 688 

Use  of  coarse  and  fine  lime  in .     Sharwood 687 

Cyanine    dyostuffs ;    Constitution    of    .     Vongerichten 

and   Hofchen    1013 

Cyanogen  ;    Extracting ■  from  gases.     (P)  Lessing 74 

Manufacture  of .     (P)  Erlwein 981 

Cyanogen  compounds  ;    Manufacture  of  .     (P)  Erlwein    981 

compounds ;    Recovery    of    in    coal    distillation. 

Grossmann 393 

Cyclo-heptane  and  cyclo-octane.     Willstatler  and  Kametaka    642 
Cyclo-octadiene    from    pseudo-pelletierine ;    Constitution   of 

.     Harries 469 

Cylinder  oils  ;    Action  of  superheated  steam  on  hydrocarbon 

.     Worrall  and  Southcotnbc 308 

Cyprus  ;    Origanum  oil  in  1084 

Cystine  ;    Converting  Z-serine  into  active .     Fischer  and 

Raske    423 

Cytism  scoparius  ;   Sparteine  in .     Carr  and  Reynolds . .      467 
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litinirUti  Ihurifern  ;    Resin  of .      K'leniln     1129 

Date;    The  endo-  and  ffefo-lnvestau  Of  the .     'Vinson..  701 

l)ee;ieyclene  as  a  solvent  for  urr.i.pliit c.     Osttmm  sslenskl. .  980 

Dejraa,  artificial ;    Manufacture  of            Thorn ooo 

Dagreaiinx  apparatus  for  metallic  objects.    (H  Harth 1027 

machine;    Centrifugal .     (P)   Gebr.   Heine 1142 
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Degumiuing  of  eighteen   metallic  mordants  ;    Simultaneous 

.     Schemer  and  Silbermann 851 

Dehydrating.     St$  Drying. 

Dehydrodieugenol.  the  product  of  oxidation  ot"  eugenol  by 
ferric  chloride  or  the  enzyme  of  mushrooms,    rousin 

and  Ssrtaey 767 

lK'hydrodi-isoeu-'enol  from  iso.mgenol :    Preparation  of . 

Doubt  and  Herissey *7"> 

Dephlegmator  for  petroleum  fractionation.     Herr 217 

Desiccating.    Sm  Drying. 

l>essau  vertical  retorts.     Haymau 7  41 

vertical  retorts:    The  4-  and  5-metre .     Colmau..     325 

Detergent  for  use  with  hard  or  salt  waters.     (P)  Macpherson 

and  Heys llt>2r 

Dettnning  ptooees.     (P)  Sperry..26,  26,  128,  128.  409r,  451,  1158r 

tin-scrap.     (P)  Leitch.  and  Metal  Process  Co 689 

Detonators.     (P)  YVohler 593,  837r,  1223r 

Explosion  of at  Xewbold,  Derby 1000 

Dextrin  :    Manufacture     of    .     (P)     Goldschmidt    and 

Hasek 953 

Dextrose  :    Behaviour    of    towards     dilute     sodium 

hydroxide.     Meisenheimer 460 

Distinguishing  — — ■  from  maltose,  lactose,  and  sucrose. 

Hinkel  and  Sherman 84 

Function   of   phosphates   in   fermentation   of  by 

yeast  juice.     Harden  and  Young 824 

Manufacture  of  — .     (P)  Duryea    238 

Manufacture  of ■  from  substances  containing  cellulose 

(P)  Ekstrom    32,    514r 

solutions :    Osmotic  pressures  of at  10°  C.     Morse 

and  Holland    868 

See  also  Glucose. 
Dialkylaminodimethylethylcarbinol    halogen    alkylates    and 

their  benzoyl  derivatives.     (P)  Riedel 714 

C.C.-Dialkvliminobarbituric    acids  ;      Manufacture    of   : 

(P)  Basle  Chemical  Works 917 

(P)  Baver  und  Co 296r 

(P)  Conrad  and  Merck    876r 

(P)  Stephan  and  Schering    296r 

Dialkylbromacetamides ;     Preparation  of  •.     (P)  Baum     183 

p-Diamines ;    Manufacture    of   acidvl   derivatives   of   . 

(P)  Bayer  und  Co 894 

p-Diaminoanthrarunns ;       Alkylated     .     (P)     Meister, 

Lucius,  und  Bruning 116 

Diaminobenzoylalkylamines    and    their    alkyl    derivatives ; 

Preparation  of  ■ : 

(P)  Einhorn 713 

(P)  Meister,  Lucius,  und  Bruning 958 

Diaminonaphthalene     and     its     derivatives ;    Manufacture 

of .     (P)  Thorpe 17 

o-o-Diaminophenol-p-sulphonic    acid ;      Monoazo    dyestuffs 

from .     (P)  Kalle  und  Co 18 

Diamyl  ether  ;    Preparation  of : 

Schroeter  and  Sondag 711 

(P)  Schroeter  and  Sondag 958 

Dianthraquinoneimines  ;    Manufacture  of .     (P)  Meister, 

Lucius,  und  Bruning 1107 

Dianthraquinonylphenylenediamine.     Laube  and  Konig. . . .   1199 

Diastase  preparations  ;    Valuation  of .     Johnson 584 

in  starchy  raw  materials  of  distilleries  : 

Heinzelmann    134 

Windisch  and  Jetter   84 

Diastases  of  Cocos  nucifera  fruits.     De  Kruyff 299 

Diastatic    power ;    Determination    of    by    Lintner's 

method.     Jones 240 

Diazo  compounds  of  aromatic  amides  containing  arsenic  acid 
residue.     (P)   Curat,   der   G.   und   F.   Speyerschen 

Studienstiftung    355 

compounds  and  azo  dyestuffs  ;    Reaction  between : 

Grandmougin 555 

Lwoff '. .     440 

DiazoantipyTine-dimethylamine.     Stolz   1222 

Diazonium   bromides;    Preparation  of  .     Chattaway..     647 

Dibromoanthrarufin     anl     Dibromochrysazin.     See     under 

Anthracene  dyestuffs. 
Dibromindigo.     .See  under  Indigo. 

Dichloroanthraflavic  acid  ;    Preparation  of .     (P)  Wede- 

kind  und  Co 219 

Dichloroethoxyethylene ;     Production  of  .     (P)  Imbert  876r 

Dicnloroethylene  from  gymm.  tetrachlorethane  ;  Manufacture 

of  : 

(P)  Askenasy  and  Mugdan 37 

(P)  Cons.  f.  Elektrochem.  Ind 91r 

Dichlorohydrin ;     Preparation  of  .     (P)  Bohringer  und 

Sonne    713 

Dichloro-urea  ;    Reactions  of .     Chattaway 1039 

Dicyanodiamide  bacteria.     Perotti     867 

Dicyanodiamide ;    Physiological  action  of  .     Loew....     821 

Dietetic  products  or  compositions.     (P)  Lichtenstein 465 

Diffusion  ;    Activity  of  juice  in  .     Claassen 697 

apparatus.     (P)  Bock    1101 

battery;    Continuous  .     (P)  Von  Hyross  and  Rak     239 

juices  ;    Last  .     Bohlc 697 

processes.     Dostal 237 

Study  on  .     Naudet    697 
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Diformin  ;    Manufacture  of  : 

(P)  Nitritfabrik 591r 

(P)  Von  Kapff    1084r 

Digitalis  glucosides  ;    Colour  reactions  of  toxic .   Gamier    466 

leaves ;    Pharmaceutical  preparations  from  .     (P) 

Knoll  und  Co 832 

and  its  preparations  ;    Standardisation  of .      Van- 

derkleed    418 

Dihydrobrazilinic  and  dihydrohseniatoxylinic  acids  ;    Lactones 

of  — — .     Perkin  and  Robinson 17,  497 

Dihydrocholesterol ;      Formation  of  by  reduction  of 

cholesterol  with  platinum.     Willstatter  and  Mayer    829 

Dihydroxynaphthenecarboxylic  acid  ;    Manufacture  of . 

(P)  Meister,  Lucius,  und  Bruning 936 

1.2-Dihydroxyoxanthranol.     Grandmougin   155 

o-Dihydroxyphenylethanolamine  hydrochloride  ;  Preparation 

of    crystalline    .     (P)    Meister,    Lucius,    und 

Bruning 1177 

3.4-Dihydroxyphenylglyoximeand  3.4-dihydroxyphenylalkyl- 

glyoximes.     (P)  Schering    420 

Dihydroxystearic     acid     from     soils ;    Isolation     of    . 

Schreiner  and  Shorey 1075 

9.12-Diketostearic  acid  ;   Preparation  of .     (P)  Goldsobel     183 

Dimenthyldimethylene   ether ;      Preparation   of   .     (P) 

Lingner 644 

Dimethylaminoisopropyl  alcohol ;      Benzoyl  ester  of  . 

(P)  Schering 470 

p-Dimethylaminophenylarsinic  acid  ;     Preparation  of  . 

(P)  Michaelis 999 

Dimethylamino-l-phenyl-2.3-dimethyl-5-pyrazolone ;        Pre- 
paration of  .     (P)  Soc.  Chim.  de  l'Avanchet. .   1223 

Dimethylanthracene  ;     Producing   1.6-   and  2.7- ■  from 

toluene    and    ethylene    chloride,    chloroform,    or 

acetylene  tetrabromide.     Lavaux 276 

Dimethylglyoxime  ;     Preparation  of .     Gandariu 1083 

Dimethylinositol    ia   latex    of    "  Melaboeai "    of    Sumatra ; 

Inactive .     De  Jong 1163 

D nitroglycerin  ;    Manufacture  of -.     (P)  Du  Pont 356 

Dinitronaphthalene ;      Dyestuff   from   .     (P)    Badische 

Anilin  und  Soda  Fabrik 219 

Dinner  ;    Annual 792 

Dioxynaphthylmethane  preparation  soluble  in  water.     (P) 

Bachmann    296 

Diphenylnaphthylmethane    dyestuffs.     (P)    Bayer   und   Co.    744, 

801r,  1056r 

Diphtheria  antitoxin ;    Manufacture  of  .     (P)  Meister, 

Lucius,  und  Bruning 958 

Disaccharides ;    Barfoed's  reagent  for  showing  hydrolysis  of 

— —  by  enzymes.     Roaf 636 

Discharge  effects  on  Naphthylamine  Claret ;    Producing .' 

(P)  Sunder 120 

mixture  ;    Hydrosulphite-anthraquinone  : 

Schmid    118 

Sunder lis 

Discharges   under   Aniline    Black    and   p-Nitraniline   Red ; 

Production  of .     Konigsberg   896 

on    azo    dyestuffs    dyed    with    indigo ;    Production    of 

white .     (P)  Meister,  Lucius,  und  Briining 978 

Coloured    on    azo    grounds    with    sulphoxylate- 

formaldehyde   and    basic  dyestuffs.     Justin-Miiller     330 

Diazo  on  dyeings  dischargeable  by  chlorate  and 

prussiate.     Bourcart  and  Brand 1056 

on  fibres  or  fabrics  ;    Production  of  : 

(P)  Badische.  Anilin  und  Soda  Fabrik 222,  625r 

(P)  Kalle  und  Co 222 

Discharging  azo  ground  colours.     (P)  Meister,  Lucius,  und 

Bruning 222 

Diseases ;    Report    of    Departmental    Committee    on    com- 
pensation for  industrial 1153 

Disinfectant;     Formaldehyde  .     (P)  Schneider 1037 

gas    containing    formaldehyde ;    Production    of    . 

(P)  Carteret 955 

and  insecticide.     (P)  Chem.  Fabrikswerke 1037,  1219r 

soaps  containing  paraformaldehyde.     (P)  Berliner 138 

Waste  sulphite  liquor .     (P)  Ellis,  and  Ellis-Foster 

Co 177 

Disinfectants  ;    Manufacture  of .     (P)  Little  and  Morris    587 

Solid,  stable .     (P)  Dame 639,  1173r 

South  African  Customs  decisions  on 1173 

Disinfecting ;    Process   and  apparatus   for  — — ■.     (P)    Gas- 

parini 294 

by  means  of  trioxymethylene.     (P)  Huwart 1128 

by   volatile   disinfectants   in   a  closed   apparatus.     (P) 

Lehmann    587,  1173r 
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Dissolving  apparatus.     (P)  Sieg-Rheinische  Hiitten  A.-G...  970 
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apparatus;    Recuperative  .     (P)  Turlur 1101 
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Application  of  different  oils  and  soaps  in  Turkey  Red 

.    Erban  and  Mebiu 1 108 
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eolt.m  mixed  with  wool  or  silk  with  sulphide  dyestulfs. 
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yarns  in  cops  and  bobbins.     (P)  L'Huillier 20,  73,  444 

yarns;    Machines  for .     (P)  Yates 1149 

Dvein»s   dischargeable   by    chlorate   and   prussiate ;    Diazo 
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Dyewood  extracts;    Manufacture  of  -      .     (P)  Texier. .  , .   1166 
called  "  doss  "  ;    Japanese .    Ito i*u 


Dyewoods  ;    Extraction  of  . 


(P)  Wiegand  und  Rieder    760, 
911r 

Dye-works  waste  liquors  ;    Purifying .     (P)  Preibiscb...     625 

Dynamite;    Heater  for .     (P)  Kelly 961 

Dysprosium;    Separating from  rare  earths.    James..     521 


so 
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Earthenware  ;    Decorating  or  finishing .     (P)  Lovatt. .     336 

Drying .     (P)  Erate  Dents.  Blumentopfwerke 751 

Producing  highly  glazed,  coloured  — ■ — .     (P)  Fischer..     161 

Reducing  the  absorptive  action  of .     (P)  Rettig  .     283 

Earths  ;    Rare ,     Erdmann  and  Wirtb 831 

rare  ;     Bromates  of  the .     James 518 

rare:    Non-toxicity  of  salts  of .    Bachem 591 

rare  ;    Separation  of .     James 518 

Ebonite  ;    Regenerating  .     (P)  Roux 133 

EbuUioscopic   determinations  ;     Electrical   heating   in   . 

Beekmann 1132 

Edestin    from    cotton    seeds;     Production    of .     (P) 

Levi 34,  137c 

Effluents,     alkaline ;      Treatment    of     certain     .     (P) 

Radcliffe  934 

Applications  of  the  clarification  test  to  .     Fowler 

and  others   205 

Clarifyng  and  purifying .     (P)  Linden 827,  1173 

Filtration  or  purification  of  trade ■.     (P)  Malabar     827 

Machine  for  recovering  fibres  from .     (P)  Longwood 

long.  Co.,  and  Walsh 73 

Treatment  of .     (P)  Allen 764 

Use  of  clay  for  purifying  factory  — — .     Rohland 34 

Egg  albumin  and  egg  yolk  ;  Drying  liquid .     (P)  Schmitt 

and  Ahrens    1172 

yolk  ;    Proteins  of •.     Plimmers 954 

Eggs,   liquid  ;    Determination   of  boric  acid  in .     Parke     705 

Egyptian  valuation  tariff  on  cement 1205 

Elaeomargaric  acid;    Constitution  of .     Kametaka    ...   1120 

Elastic  compositions.     (P)  Roland  820r,  951r 

fibrous  tissue.     (P)  Hoffmann  82 

mass  resembling  caoutchouc.     (P)  Sauton 580 

material  ;    Manufacture  of  : 

(P)  Adler  and  Neufeld    989r 

(P)  Perkin,  and  Whipp  Bros,  and  Tod,  Ltd.    . .   1075 

material  for  tyres.     (P)  Lesage 235,  235 

substance,    insoluble    in    water ;     Manufacture    of    an 

(P)  Suhr  1214 

substances  ;    Manufacture  of  (P)  Stange 633 

Elaterite  ;    Treatment  of .     (P)  Stine 16r 

Electric    accumulators.     (P)  Thiellet    and    Denard 341 

arc  ;    Effecting  gas  reactions  with  aid  of  the .     (P) 

Aluminium  Ind.-ttes 1211 

arc  ;    Producing  chemical  reactions  bv  the .     (P) 

Albihn 757 

arcs  ;      Producing    strong-current    .     (P)  Pauling, 

and  Salpetersaure  Ind.-Ues 167;-,  576r,  986r 

batteries  ;    Albuminoid   product  for  use   in   secondary 

.     (P)  Ekstromer  and  Ekstromer 1159 

batteries ;      Alkaline    storage    — — .     (P)  Edison    and 

others   289 

batteries;    Depolariser  for  .     (P)  Jungner 510 

batteries  ;     Electrolyte  for  alkaline  storage  .     (P) 

Edison,  and  Edison  Storage  Battery  Co 167,  510r 

batteries  ;    Material  for  separating  or  enclosing  plates 

(P)  Strohmenger 090 

Primary .     (P)  Bleeck..     1025,  1071r,  1118r 

Becondary .     (P)  Rodman  and  others. .    180r 

Storage .    (P)  Little 289 

Treatment   of    wood    for  use  in  .     (P) 

Chloride  Electrical  Storage  Co.,  and  Heap 1070 

battery    applicable    for    making    sulphuric    acid.     (P) 

Basset 906c 

battery  plates  ;    Manufacture  of  positive  storage  — — . 

(P)  D'Varad  and  Meislinger-Meazlenyi 1070 

battery    plates;     Treatment    of    negative .    (P) 

BljUI    27,   1118 

battery;    Reversible .     (P)  Edison   27r 

battery;    Becondary—    .     (P)  Fiedler   946r 

See  also  Accumulators. 

cable  trenches ;    Pitch  product  for  insulating  —  -.    (P) 

Harriott   030 

cables;     Vacuum    drying    and    impregnating    apparatus 

for .     (P)  Passburg   863 

cell ;    Sydiogen  peroxide        -.     Barnes  and  Shearer..     452 
cell ;     The   aluminium-magnesium  .     Barnes   and 

Shearer    <u  5 

cell;     Primary  -.     (P)  Trlquet    S41f 

•■'•lis  oi  th   Bunsen  type;   Operating .    (P)  Heintz    817 

conductors  In  the  cold  ;   Production  of      -•  from  second 

class  conductors.    (P)  Von  Beemen  458,  I2llr 

conductors;    [fusing  glass,  ,vr.,  to  or  round     •   -.    (P) 

Bast  Ian  and  others 496 

conductors;     Graphite  .    (P)  Cie.    Franc,    pour 

['Exploit,  proc.  Thomson  Houston L8r 

conductors;    Insulating         .    (p)  General  Electric  Co.     180 
conductors  tor  lamps,  furnaces,  a<-.      Refractory 

(P)  General  Eli  otric  Co    .' 820 

conductors ;    Manufacture  of 

(P)  Arsem ir» 

(P)  Coolidge 15,  16,  i  US 

conductors  ;    Refractory  metallic  for  Incandescence 

lamps,    (p;  General  Electric  Co 488,  742,  848 

conductors    ol    refractory    metal.    (P)  Gen.     Electric 

Co i  Mr,  210 


PAGE 
Electric —  cont. 

current;     Gas   element  for  converting   the   energy   of 

reducing  substances  to  ■ .     (P)  Jungner 757 

currents  of  high  periodicity  ;    Production  and  use  of 

.     (P)   Badische  Aiiilin  und  Soda  Fabrik.  816,  946r 

discharges  of  high  efficiency  ;    Production  of .     (P) 

Elektrochem.  Werke 986 

flame  arcs ;  Behaviour  of in  nitrogen  and  in  oxygen. 

Grau  and  Russ  945 

and   gas  lighting  ;     Relative   hygienic   values  of  . 

Rideal 325 

generator.    (P)  Basset 341 

generators  for  flour  bleaching,  &c.     (P)  Loring...  130,  827r 

glow    lamps  ;      Filaments    for .     (P)  Ward    and 

Stevens I  L98 

illuminating  bodies.     (P)  Gluhlampenwerke  Anker    276,  678c 
incandescence  lamp  filaments  of  Chinese  ink  ;    Manu- 
facture of .     (P)  Rittersberg  and  Rubert. ...    1145 

incandescence  lamp  filaments;    Formation  of  : 

(P)  Soc.  Frang.  d'Incandescence  par  le  Gaz 1198 

( P)  Soc.   Lacarriere  pour  la  Fabr.   des  Lampes 

Electriques  1 198 

incandescence  lamps  ;   Filaments  for .     (P)  General 

Electric  Co 1197 

incandescence  lamps  ;    Formation  of  metallic  filaments 

for .     (P)  Soc.  Franc.  d'Incandescence  par  le 

(Jaz    1198 

incandescence  lamps  ;  Manufacture  of  filaments  for : 

(P)  Jahoda  and  others   890/-.  890 

(P)  Zerning    1197 

insulating  materials.     (P)  Wunner'sche  Bitumen- Werke.    676r 
lamp  filaments  : 

(P)  Parker-Clark  Electric  Co 438 

(P)  Planchon 554,  849 

lamp  filaments;    Hollow  metal .     (P)  Lederer....    1145 

lamp  filaments  ;    Manufacture  of .     (P)  Von  Inwald  1145 

lamps  ;    Filaments  for  incandescence : 

(P)  Kuzel 932 

(P)  Wolfram-Lampen  A.-G 973,  1011,  1145,- 

lamp    filaments    free    from    carbon ;     Manufacture    of 

metallic .     (P)  Siemens  und  Halske  A.-G.  .  . .     849 

lamp    filaments  ;      Joining    wire    leads    to    .     (P) 

Elektr.  Gluhlampenfabr.  Watt   849 

lamp    filaments ;      Manufacture    of    .     (P)  Uliih- 

lampenfabr.  Union  890r 

lamp    filaments  ;      Manufacture    of    metal    .     (P) 

Siemens  und  Halske  A.-G 849 

lamp  filaments  ;    Plastic  mass  of  tungsten  compounds 

for .     (P)  Siemens  und  Halske  A.-G 496r.  1104 

lamp  filaments  of  refractory  metals.     (P)  Siemens  und 

Halske  A.-G 68 

lamp  filaments  ;    Treatment  and  purification  of  metallic 

(P)  Majert   1 188 

lamps :     Attaching    tungsten    filaments    in .     (P) 

Dents.  Gasgluhlicht  A.-G 890 

lamps;    Connecting  filaments  to  supply  wires  in  ■ . 

(P)   Kuzel    I012r 

lamps ;       filaments     and     electrodes     for .     (P) 

Planchon 849,  1012 

lamps ;    High-voltage  glow .     Paterson    553 

lamps;    Incandescence : 

(P)  Siemens  und  Halske  A.-O I  I04r 

( P)  Steam  and  Topham  IS 

(P)  Westinghouse  Metal  Filament  Lamp  Co.    .  .       68 

lamps;    Incandescence  bodies  tor : 

(P)  Allgem.  Elektricitats  Ges 276.  798r 

( P)  Arsem 16 

(P)  Coolidge i.">.  16 

(P)  Deuts.  Gasgluhlicht  A.-G 68r,  495r,  798r 

lamps  with   incandescence  bodies  of  refractory  metal. 

(P)  Allgem.  Elektricitats  Ges 276 

lamps;  Incandescence  filaments  for .    (P)  Wolfram 

Lampen    L-G mil 

lamps  ;  Making  conducting  joints  in  metal  filament  — ■ : 

(P)    llvde    849 

(P)  Elektrlsche  Gluhlampenfabrik I104r 

lamps;  Manufacture  of  filaments  for  —  -from  refractors 

materials  In  the  colloidal  state.     (P)  Kuzel 1012 

lamps;    Manufacture  of  metal  filaments  tor  .    (P) 

Corona  Gluhlampenfabrik  1198 

lamps  :   .Metal  filaments  tor fusible  with  difficulty. 

(P)  Siemens  und  Halske  A.-G 276 

lamps;    Metallic  filaments  tor .    (P)  Ges.  f.  Ver- 

werthung  Chem.  Prod 68,  B78r 

metal-fllamenl  lamps;   Decarbonising  filaments  of 

(P)    Iron  and  Geiger  1 1 4 r> 

<P)  corona  Gluhlampenfabr i  I98r 

-resistance     conductor,    (P)  Dempster,     and     Genera] 

Eleotrlc  Co 1118,  l  lB8r 

resistance  material.     (P)  General  Electric  Co 1070 

resistance;    Moulded        -.    (P)  Barlnger,  and  General 

Electric  Co '. U18r 

resistances;      Making  .    (P)  Fabr.     Elektrischer 

Zander 841 

storage    battery     plates  ;      Formation    ol  .     (P) 

Morlson  and  Coryell i  -'  l 

Blei  trlclty  ;      Thermoohe lal     gt  neratlou    of  .     (P) 

li  i    let  and   ile    l.abai'lhi' 048f 

Electrochemical  analysts.    Set  under  Analysis. 
Electroohemlstrj  as  applied  to  industrial  chemistry.    Tucker 
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los  : 

P]   Blackmorc 102  • 

P)  Ruthenburg no 

I)    Hi'    l!a  u 705 

for  arc-lamps  : 

lP)  Allgem.  Elektricit&ts  Ges 973 

P]  Lindsay,  and  General  Electric  Co 978r 

P    Little   678,  L146 

P    Whitney,  and  General  Electric  Co '  lio.v 

oi  calcium  and  sodium  amalgams  in  solutions  of  neutral 

salts  ;    Behaviour  of .    Byera  1070 

for  electric  furnaces  : 

(Pi   Price  and  Tone 630 

(P)   Wilson 342 

for  electric  lamps.     (P)  Planchon .'>r>4,  849c,  1012 

for  electrical  bleaching  apparatus.     (P)  Schoop   341/- 

tor  electrolytic  purposes.    (P)  Ferchlaud and Nussbaum  1071r 

ior  making  ozone.     (P)  Craig   453,  906c 

Manufacture  of .    (P)  Jungner,  and  Nya  Aekumu- 

lator  Aktiebolaget 34lc 

Metallic   film  for  use  with  storage  battery .     (P) 

Edison,  and  Edison  Storage  Battery  Co.  ...  98G,  1118r 

Nickel  peroxide  .     Foerster  232 

for  the  production  of  metals  lighter  than  the  electrolyte. 

(P)  Soc.  Anon,  des  Usines  de  Biouperou.x 1119 

for  recovery  of  metals.     (P)  Christy   454 

for   reversible   batteries.     (P)  Jungner   and   others....  453r 

Treating  negative  .     (P)  Bijur   27 

Electrolysing  drum  for  anodic  treatment  of  solid  substances. 

-  ickur 1027 

drum    for    continuous    work.     (P)  Saekur 631 

Electrolysis   of   alkali   chlorides,    &c.     (P)  Billitzer 166c 

of  fluids;  Apparatus  for  the .     (P)  Wei  chert 946r 

of  fused  salts  &c.     (P)  Blackmore     453 

on  inclined  planes.     Goldschmidt 511 

of  salts.     (P)  Whiting 232 

Vessels    for    containing    fused   salts    during .     (P) 

Cowper-Coles   288 

Electrolyte.     (P)  Van  Winkle,  and  Hanson  and  Van  Winkle 

Co 1118 

for  electroplating.     (P)  Meyer 1160 

Manufacture  of  a  double  cvanide  for  use  as  a  solid . 

(P)  Barth  986 

with     rapid     and     constant     depolarization.     (P)  Soc. 

d'Etudes  d<s  Automobiles  Electron 1211 

Electrolytes   for   alkaline    accumulators.     (P)  Edison..  167,  690c 

Apparatus    for   purifying    ■ .     (P)  Cowper-Coles....  1159 

Electrolytic  apparatus  : 

(P)  Borgnet 341c,  757,  1160c 

(P)  Elektricit&ts  A.-G.  vorm.  Schuckert  und  Co. .  289c 

(P)  Rhodin 575 

(P)  Ruthenburg 166,  1026c 

apparatus  for  bleaching,  &c.     (P)  Dassonville 817 

apparatus  with  recovery  of  products  heavier  than  the 
electrolyte.     (P)  Usine  Genevolse  de  Degro3sissage 

d'Or 1159 

baths  ;    Heating  and  circulating .     (P)  Barth  ....  692 


celLs  : 


510 


(P)  Gabriel,  and  Bleach  and  Caustic  Process  Co. 

(P)  Gibbs 80 

(P)  Ingram,    and    Westinghouse    Electric    and 

Manufacturing  Co 816 

(P)  (iray  and  Beatty 453 

(P)  Hatfield 232 

cells  :   Treatment  of  wood  for  use  in .     (P)  Chloride 

Electrical  Storage  Co.,  and  Heap 1070 

deposits  ;    Producing  close  adherent  : 

(P)  Eabr.  Elektrischer  Ziinder 28 

(P)  Schmidt 3  13c 

diaphragm.     (P)  Hirtz 576c 

process.     (P)  Desbriere  631 

resaeta.     I P)  Assi  817. 

vessels  ;    Anodes  of .     (P)  Levy 818 

Electrons  ;  Theory  of ■  and  electron  history.      Lodge    734,  735 

Electroplating.     (P)  Cowper-Coles 289 

apparatus.     (P)  Cowper-Coles    131 

Electrolyte  for  .     (P)  Meyer 1160 

Making    articles     by    .     (P)   Edison,     and     Edison 

Storage  Battery  Co 987 

metals.     (P)  Schmidt 453 

Element  allied  to  molybdenum  ;    New •.     Ogawa    1068 

Elements,  colloidal;    Peptisation  of  .     (P)  Kuzel 1084c 

colloidal ;    Preparation  of •.     Lottermoser 447 

Elemi ;    African  1212 

Elemicin,  a  constituent  of  elemi  oil.     Scmmler 641 

and  iso-elemicin.     Semmler    708,  875 

Ellagic  acid  ;    Constitution  of  .     Herzig  and  others    . .  680 

Elsass-Lothringen  ;    Salt  production  in  — — ■ 403 

ELswiek  Ordnance  and  Engineering  Works  ;    Visit  to  790 

Emulsifying  milk,  &c.  : 

(P)  Erfurt 351 

(P)  Risberg    465,  638c 

preparation.     (P)  Imbert   1 1 20 

Emulsin  ;    Enzymes  of  .     Armstrong  and  Horton  ....  823 

Emulsions.     Pickering  88 

.Making  — —  : 

(P)  Pinch 214c 

( P)  Van  der  Ploeg  436r 

of  oil,  Ac    i  P)  Cdstere   131r 
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Enamel;    Antimony  in          .     Bock  566 

for  cast-iron  sanitary  ware.     Kiddle   .r>t;r> 

-glazes  for  iron.     Eyer   628 

glazes;    Value  of  n hie  In          .     Bock 900 

Manufacture  of    — .     (P)  Chem.  Fabr.  Gustrow   ....  8io 

Manufacture  of  «  bite of  great  covering  power.    |  l1) 

Landau  et  Cie.,  and  Etosenzweig   983 

for  stoneware  ;    Cheap  .     Stnll 1060 

Enamelled  metal  surfaces  ;    Producing  a  metallic  lustre  on 

.    (P)  A.-G.    der    Emaillirwerke    und   Metall- 

waarenfabr.  "  Austria  " 982 

ware  ;    Continuous   furnace   for   burning ■   out   of 

contact  with  flames.     (P)  Bonzel  and  Bonzel  ....  1204 

ware ;    Kiln  for  .     (P)  Klissner   1204 

Enamelling  ;  Draft  regulations  for  vitreous  1020 

of  iron.     Vondracek    1020 

Method  of  .     (P)  Schmidt 505c 

Endomyces  fibuliyer,  a  fermentation  fungus.     Lindner 516 

Engines,  internal  combustion  ;    Fuel  for  — ■ —  : 

(P)  Medberg  and  Medberger    1010,  1145c 

(P)  Poulain    1010 

internal  combustion;     Utilising    naphthalene,    <fec,    a3 

motor      medium      in     .        (P)    Rutgerswerke 

A.-G 972,  1104c 

Enzyme  action.     Armstrong  and  others 823,  823 

action  ;    Reversion  of  .     Kohl 824 

of  alcoholic  fermentation.     Buchner    1170 

Amylolytic  of  oats.     Klempin 700 

Hydrolytic in  the  resting  seeds  of  some  grammes. 

Tanaka  462 

Oxidising in  the  latex  of  Hevea  Braziliensis.  Spence    909 

Enzymes ;    Adsorption  analysis  of  : 

Michaelis , 870 

Michaelis  and  Ehrenreich 701 

Detection  of  amyloclastic  — ■ — .     Butkewitsch    822 

of  emulsin.     Armstrong  and  Horton     823 

in  gums  ;  Nature  of  the  soluble,  hydrating. •.     Volcy- 

Boucher 992 

Influence  of  external  factors  on  .     Kohl 824 

of  milk  ;    Proteolytic .     Vandevelde   86 

of  rubber  latex.     Cayla 1213 

of  ungerminated  barley.     Jalowetz 1077 

of  ungerminated  cereals  ;    Action  of  malt  enzymes  on 

the  — — .     Baker  and  Hulton 1126 

Erbium;    Separating   — —   from   rare   earths.     James 521 

Ergosterol.     Tanret   830 

Erytaurin,  a  glucoside  from  the  lesser  centaury.     Herissey 

and  Bourdier 1038 

Erythrosine.     See  under  Fluorone  dyestuffs^ 

Esparto  ;    Treatment  of  .     (P)  Tanquerel    352 

Essences;    Determination  of  — • —  in  liqueurs.     Vandam..  871 
Ester   formation ;    Influence   of   catalytic   agents    in   — — . 

Phelps  and  others    998 

Preparation  and  U3e  of  an  ■.     (P)  Dubosc 1176 

Esters  of  cyclic  terpene  alcohols.     (P)  Zeit3chel 139c 

Purification  of  — — •.     Phelps  and  Eddy 997 

Reducing  unsaturated by  hydrogen  and  platinum. 

Willstatter  and  Mayer 642 

Ethane  ;  Thermal  decomposition  of .     Bone  and  Coward  886 

Ethanolamines ;       Manufacture     of     aromatic     .     (P) 

Meister,  Lucius,  und  Raining 296 

Ether ;    Action  of  bromine  on  ■.     Mauguin    1131 

Oxidation  of by  contact  substances     Orlow 1176 

vapours  ;    Recovering  from  air  of  factories.     (P) 

Soc.  Anon.  Fabr.  Soie  de  Chardonnet 803 

Ethers  of  higher  alcohols  ;    Preparation  of .     Schroeter 

and  Sondag   711 

Preparation    of    higher •    from    the    alcohoh.     (P) 

Schroster  and  Sondag  958 

Ethyl  alcohol.     See  Alcohol. 

Ethyl  bonmlicylate  (boryl).     Monteil 354 

Ethyl-ester  value  ;    A  constant  for  detecting  cocoanut  oil. 

Hanus  and  Stekl    632 

Ethylene ;     Thermal    decomposition    of    .     Bone    and 

Coward   886 

Eubornyl.     Luedy    1130 

Eucaine  ;    Distinctive  test3  for  a-  and  /S .     Caudussio  1130 

Eucalyptol ;    Determination  of  : 

Bennett 90 

Schimniel   90 

in  eucalyptus  oils  ;    Determination  of  .     Wiegand 

and  Lehmann    180 

Eucalyptus  corymbosa ;   Elastic  substance  on  the  shoots  and 

young  leaves  of  — .     Smith 950 

Eucalyptus  oil.     See  under  Oils,  essential. 

Eugenol  compounds  for  internal  use  ;   Manufacture  of . 

(P)  Belart 998,  1041c 

Oxidation  of  — — ■  to  dehydrodieugenol  by  ferric  chloride 

or  the  enzyme  of  mushrooms.     Cousin  and  Herissey  767 

i«o-EugenoI ;  Oxidation  of .     Cousin  and  Herissey     875 

Eugenol  esters  of  o-  and  m-aminobenzoic  acids.    (P)  Riadel  645 

Euonymus  europaeus  oil.     See  under  Oils,  fatty. 

Eupatorium  rebaudianum ;  Sweet  principle  of  — .  Kasenack  828 

Euphylline.    Dessauer 1130 

Europium  and  samarium ;    Separating——.    James 521 

J?  2 
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Eutectic  mixtures  ;  Change  of  melting  point  of 
dicks  and  Apri   


Bene- 
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Evaporating  apparatus  : 

(P)  Black  and  Lennox    617,  1102r 

(P)  Carmichael  and  Morrow 1050 

(P)  Dunn  and  Dunn 435r,  435 

(P)  Eydmann 929 

(P)  Halket 739 

(P)  Just    638 

(P)  Kaiser    324 

(P)  Kirkwood    1050 

(P)  McArthur 324 

(P)  McDonald   22 

(P)  McDonald  and  Niekle    404r 

P)  Nickle 435r 

(P)  Prache  and  Bouillon 929r 

(P)  Prugne 1102 

(P)  Sawyer 214 

(P)  Scard   551 

(P)  Suzuki   435r,  885r 

(P)  Zaremba    113,  396r 

apparatus  ;    Circulating  contents   of  vacuum  for 

crystallisation.     (P)  Tiemann 795 

Apparatus  for  continuous  .     (P)  Winter    324 

apparatus  ;    Heating  device  for .     (P)  Peters  ....  113 

apparatus ;     Heating    device    for    vacuum    .     (P) 

Grantzdorffer 952 

apparatus  for  mineral-containing  liquid.     (P)  Sauerbrey  492 

apparatus  for  sea-water.     (P)  Kohnke    685 

apparatus  and   still ;    Continuous    combined    multiple 

.  (P)  Pampe 435 

apparatus  ;    Vacuum  : 

(P)  Bradford  Dyers'  Assocn.,  and  Worsley     675 

(P)  Fouche 492 

apparatus;  Vacuum  multiple-effect .   (P)  Godlewski  675 

apparatus  for  waste  lyes  from  cellulose  manufacture. 

(P)  Carlson 956 

liquids  ;    Machines  for .     (P)  Muller 969 

liquids    containing   suspended    solids.     (P)  Cosset    and 

Calmels 273 

liquids  ;    Device  for .     (P)  Deuts.  Continental-Gas 

Ges.,  and  Mucke 1141 

lyes  and  other  liquids.     (P)  Zschocke 970 

pan.     (P)  Sturmfels  436 

process.     (P)  Liibecker  Apparatebau 214r 

salt  solutions  ;    Apparatus  for  continuously  .     (P) 

Cantenot 940,  1008c,  1050/ 

solutions  to  the  crystallising  point  in  a  vacuum.     (P) 

Geiger   953 

Evaporation  ;     Production   of   continuous   spray    in   air   or 

vacuum .     (P)  Fontenilles  et  Cie 675 

Evaporators.     See  Evaporating  apparatus,  above 
Expenditure  and  revenue  of  the  Society,  1907  ;    Statement 

of  602 

Explosion  in  a  cartridge  hut  at  Curtis's  and  Harvey's  factory, 

Cliffe    1000 

of  detonators  at  the  factory  of  the  Patent  Electric  Shot 

Firing  Co 1000 

of  gelignite  at  Curtis's  and  Harvey's  factory,  Roslin . .  877 

at  Hulme,  Manchester 1041 

at  a  Liverpool  oil-cake  works 907 

at  a  Paris  sugar  refinery   699 

in  the   Press  House  at  Kynoch's,   Worsboro'  Dale....  184 

Explosions.     Guttmann 669 

in  collieries  ;    Cause  and  prevention  of  dust 888 

Explosive  : 

(P)  Ansay  and  Nameehe    524 

(P)  Bawden 923 

(P)  Bichel 593r,  962r 

(P)  Charbonneaux 593 

(P)  Girard    961 

(P)  Kilburn   1042r 

(P)  Pierce,  and  Union  Towder  Co 836 

(P)  Rickmers 961,  962r 

(P)  Schultz  and  others 923r 

(P)  Soc.  Anon.  d'Explosifs  et  de  Prod.  Chimiques   11B2 
charges    containing    ammonium   nitrate  ;    Manufacture 

of .     (P)  Lehmann 922,  1042r 

compounds;    Manufacture  of  high .     (P)  Wheeler, 

and  Dti  Pont  de  Nemours  Powder  Co 1178 

gases  ;    Filling  material  for  receivers  for  storing  . 

(!')   Dalen,  and  Aktiebolaget  (ias  Akkuinulator. . ,    1196 

gelatin;     Forming    a    cartridge    rope    from .     (P) 

A  iiclm 421 

materials;    Treating  .     (P)  Volney    92 

oils    containing    nitroglycerin.     (P)    Lehmann   91 

powder.     ( I')    l.uciani 92 

substance.     (P)  Winchester    593r 

substances  ;    Drying  oven  for  .     (P)  Verein.  Koln- 

Rottweiler  Pulverfabr 472 

Explosive!  ;   Action  of  alkaline  salts  on  combustion  of . 

Dautriche 850 

Aluminium  instead  of  carbon  for  safety .     Kursten- 

hotf    sa 

Apparatus  for  distilling  oif  and  recovering  solvents  used 

in  making  .     (P)  Nikolsky 1223/ 

authorised  for  importation  into  India 472 

for  blasting  purposes.     (P)  Westfalisch-Anhalt.  Spreng- 

stoff  A.-G 117K 

Blasting      and      propellant     .      (P)    Soc.      Anon. 

d'Explosifs  et  de  Prod.  Chim 1132 
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Explosives — cont. 

for  blasting  rock.     (P)  Eberle 1000,  1223r 

Detection     of     mercury    in    .     (Report    of    H.M. 

Inspector  of  Explosives) 960 

Grisoutine  G.  and  B.  ;    Suggested  alteration  of  safety 

.     Dautriche 769 

Heater  for  .     (P)  Kelly    961 

Imports  of  blasting  into  the  United  Kingdom  in 

.      1907    960 

Indicator  of  spontaneous  decomposition  of  nitro . 

(P)  Bouchaud-Praceiq   961,  1223r 

Law  for  transportation  of in  the  United  States..     714 

Machine  for  mixing  : 

(P)  Auchu    1178 

IP)  Jones   421 

Manufacture  of : 

(P)  Himalaya 184r,  297/-,  297 

(P)  Steele  and  Von  Goltzheim    1178 

(P)  Winand   297,  421/ 

Manufacture    of    granulated    chlorate    .     (P)  Von 

Sehleinitz    297 

Manufacture  of  nitrate  -.     (P)  Ermel 91r 

Manufacture  of  stable  military  .     (P)  Luciani....     837 

from  nitrocellulose;    Manufacture  of  .     (P)  Berl..     937 

Plastic  nitroglycerin  .     (P)  Rhein.  Dynamitfabr.  .     247 

Preservation    of    -.     (P)  Ortiz,    and    Du    Pont    de 

Nemours  Powder  Co 1000 

Preventing  spontaneous  explosion  of  nitro  .     (P) 

Bouchaud-Praceiq 877,  1223r 

Primers  for  .     (P)  Wohler 593.  837r 

Regulations  for  transportation  of  in  the  United 

States    834 

32nd  Report  of  H.M.  Inspector  of 959 

Safety  : 

(P)  Ceipek    297 

(P)  Reschke 421r 

safety  ;   Miss-fires  in  the  detonation  of .     Dautriche     593 

Safety  from  nitro-compounds  of  solvent  naphtha. 

(P)  Schultz 421 

for    shells    or    torpedoes     from     trinitrotoluene.     (P) 

Rudeloff  and  Allendorff    1178 

Shipping  and  storing  .     (P)  Chamberlin 961 

Smokeless  .     (P)  Abelli,  and  Dinamite  Nobel  Soc. 

Anon 1084c 

Stable  .     (P)  Holmes,  and  Du  Pont  de  Nemours 

Powder  Co 836,  961 

Supplemental   regulations   for   the   transport  of  . 

Rules  of  Amer.  Railway  Assoc 918 

Treating    gelatinised    nitrocellulose    .     (P)  Wads- 
worth   297,  1084r 

Treatment  of  high  .     (P)  Luck    923 

Treatment  and  preservation  of  .     (P)  Hale 715 

U.S.  Government  tests  of  mine  835 

Use  of  nitro-compounds  from  naphtha  in  safety  . 

(P)  Distler;and  others 92 

Use  of  silicic  acid  and  silicates  in .     (P)  Chailly  . .     140 

Weatherproof  blasting  .     (P)  Claessen    77o 

works  ;    Buildings  of  .     Guttmann 609 

Exports  from  the  United  Kingdom,  1900-1907 C.47 

Extracting  apparatus.     (P)  Porter,  Clark,  and  Just  Mining 

and  Extraction  Co 618 

the   volatilisable   constituents    of  sedimentary  strata ; 

Apparatus  for  .     (P)  Baker 929 

Extraction  apparatus.     (P)  Jury    1008r 

with  volatile  solvents.     (P)  Stadler 437 

Extractors ;    Centrifugal  ■ vs.  filterpresses  for  potteries. 

Mellor    504 

Extracts   of   coffee,   tea,   &c.  ;    Manufacture   of  .     (P) 

Gebhardt 914 


Fabrics;    Aniline  agers,  steam  boxes,  &c,  for  printing  or 

dyeing  woven       — .    (P)  Liddell 73 

Apparatus   lor  drying  proofed  ■ .     (P)  Spenle    T-i«;.  BOSr 

Apparatus  for  finishing  sized .      (P)    Katignicr.  and 

Pervilhac  et  Cie 7:'. 

Apparatus  for  washing,  treating,  and  drying  .     (PJ 

Hey  and  others 19,  40  lr 

artificial;     Manufacture    of .     IP)   Katignicr,    and 

Pervilhac  et  Cie 444r 

lileaehing  and   degummiug  vegetable  .     (P)  Verge     t>2.'> 

Bit  aching   vegetable  II')    Kirehlioll'   lind    Neirath     682 

Colour-printing  on  half-wool             (P)  Ostersetcer...  74 •; 

Composition   rot   preserving  and   waterproofing  . 

( P)  Morison    1 1 1  n 

Determination  of  hydrogen  peroxide  on  Soheurer 

and    Vernet .HSir. 

Discharge  effects  on  .    (P)  Kalle  and  Co 222 

Distinguishing    and    counting    the    threads    of    different 

materials   in   mixed •      Leninite 442 

Drying : 

( P)  Marr 222r 

(P)  Turlur    279* 

Drying  by  aspiration.     (I*)   Wiilfung  und  Solm  625,  B88f 

Dry-SCOUring  In   extended   condition.      (P)  Kiliail- 

court    119 

Effects  on  pile  or  raised .     Kallmann  and  Thesmar  443 
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Fabrics — cont. 

Extraction  ami  recovery  ot  lyea  used  m  t tu-  impregnation 

,.i        -.     U1'  Matter  1201 

finishing .     *  Pi  Verge    •  •  •  ■  •     •» 

KixuiK  hair  fibres  in to  make  them  rigid.     (P)  Roux   1201 

Kiers  tor  treating in  the  open  state.     (P)  Etothwell- 

Jackson 72 

Maehine   tor   bleaching   or  scouring  .     (P)  Ashton 

and   Ashton    559 

Maehine  tor  drying  in  the  web.     (P)  Cohen    ...      707 

Machine  (or  multicolour  printing  of  •     (P)  Erler..     683 

Manufacture  of  multicoloured  .     (P)  Cassella  und 

Co 1203c 

Manufacture   of   waterproof  .     (P)  Ebizuka 73 

mercerised  :  Apparatus  for  treating .     (P)  Kirchhof  551V 

iu  the  open  condition  :    Apparatus  for  treating    . 

(P)  Hunt  and  Moscrop  853 

Preparation    for    impregnating   .     (P)  ]>ugour 683 

Preparation  for  preserving .     (P)  Dugour 1202 

Preparing  for  milling.     (P)  Thomas 682 

Printing  on  .     (P)  Bayer  und  Co 1110 

Printing  textile .     (P)  Calico  Printers'  Assoc,  and 

others    73 

Producing  effects  on  both  sides  of .     (P)  Caberti..     978 

Producing  embossing  effects  on .     (P)  During  854.  1017r 

Producing  glossy  or  silky  effects  on .      (P)   Lilienfeld  1202r 

Producing  impressions  fast  to  water  on  : 

(P)  Lilienfeld 73 

(P)  Lilienfeld  and  Winterbottom   6S3c 

Producing    a    permanent    finish    on    .     (P)  Erste 

Triester  Reisschal-Fabriks 854 

Producing   patterns   or  designs   on  .      (P)  Fulton   332c 

Producing  silk  finish  or  embossings  on  woven .     (P) 

Tredup     20 

Producing   silk-like    effects    on   .     (P)  Lilienfeld..     279 

Producing  silk-like  or  velvet  effects  on .     (P)  Calico 

Printing  Works  Co.     E.  Zundel 157r 

^curing,  chloring,  and  dyeing  folded  .     (P)  Thies 

and  Mathesius '72,  559c 

Spraying  fluid  on  .     (P)  Hanitzsch 222 

Treating  union  with  oxidising  agents.     (P)  Kam- 

merer   331 

Treatment   of   textile   .     (P)  Chedlow   and   others     682 

uninflammable  ;    Rendering .     (P)  Dubois 625 

Waterproof  .     (P)  Merou 73r 

Waterproofing  .     (P)  Emmerling    1202 

Fans,      centrifugal ;       Distributing     liquid     in  .     (P) 

Kestner 436,  618c 

Fat  in  animal  substances  ;    Determination  of .     Kuma- 

gawa  and  Suto 455 

in  chocolate  ;  Determination  of by  means  of  chloral 

alcoholate.     Kreutz    1218 

in  dry  milk  ;    Determination  of  .     McLellan    ....  954 

-hydrolysing  bacteria.    De  Kruyff 299 

from  mineral  oils  ;  Producing  a for  ointments,  &c. 

(P)  Knopf 693 

in  milk,  &c.  ;    Determination  of .     (P)  Gerbers  Co.  417 

mixtures ;     Manufacture    of   .     (P)  Norddeuts. 

Wollkammerei  und  Kammgarnspinnerei 693 

preparations.     (P)  Mann 345c 

from  seeds  of  Mimusops  djave.    Freundlich 511 

separator.     (P)  Otte 632 

Fats  ;     Apparatus    for    odourless    rendering    of   .     (P) 

Talbot 234 

Bleaching  .     <P)  Vereiu.  Chem.  Werke 1120c 

used  as  cacao  butter  substitutes  in  making  chocolate. 

Sachs 233 

Colouring  .     (P)  Chem.    Fabr.   Florsheim   Dr.   H. 

Xoerdlinger] 819 

Combining mechanically  with  heavier  fluids.     (P) 

Smith 908c 

Composition  for  decolorising  .     (P)  Macherski  and 

Koperski   1073c 

Detection  of  some  animal mixed  with  other  animal 

fats.    Polenske 1119 

Detection  of  arachis  oil  iu -.     Smith 81 

Determination  of  water  in .     Fischer  and  Schellens     994 

Extraction  of  — — - : 

(P)  Barbe 876 

(P)  Berliner 168,  234r,  290c 

Presses  for  treating  .     (P)  Bateman 679 

Proportion  of  iron  in  .     Glikin 411 

Purifying  and  deodorising  .     (P)  De  Casamajor..     511 

Rancidity  of  .     Scala    819 

Separating  acid  and  neutral  constituents  of  ■ .     (P) 

Chatelan  and  Spiess 578 

Yolk  emulsion  for  making  edible  .     (P)  Riegel. .    638c 

Fatty  matters ;    Apparatus  for  extracting ■  by  carbon 

tetrachloride.     (P)  Bernard    578 

matters  ;     Saponifying   and   treating  .     (P)  Barbe 

and  others   51  lr 

substances  from  bacteria  ;   Medicinal  application  of . 

(P)  Kalle  und  Co 420.   455c 

substances  ;    Preparing  — ■ — .     (P)  Schou  and  Schou    .     511 

substances  ;    Purifying  .     (P)  Urbain  and  Feige    .     131 

Treating to  facilitate  saponification.     (P)  Mason 

and  others    465 


Feathers  ;   Dyeing 


(P)  Meister,  Lucius,  und  Briining  1202 


Feeding  stuffs  ;    Cyanogenetic  glucosides  in   .     Henry 

and  Auld   426 


PAGE 

Folding's  solution  ;    Keeping  power   of  .     Watts   and 

Tempany 191 

Felspar  vs.  Cornish  stone  as  flux  for  porcelain.     Watts 1060 

Decomposing  .     (P)  Swayze 160c 

flux  ;    Manufacture  of  .     (P)  Locke 982 

quartz,  and  Zettlitz  kaolin  ;    Melting  points  of  mixtures 

of  .     Simonis 161 

Felspatluc  rock  ;    Extracting  potash  from  .     Cushman 

and  Hubbard 560 

Fell  :    Printing  .     (P)  Mitchell 683,  1110c 

Removing"  acid  and  fatty  substances  from  .     (P) 

Thomas 682 

Felts  ;    Dyeing  .     (P)  Von  Kapff 222 

Fenchone  ;    Constitution  of .    Bouveault  and  Levallois  181 

derivatives.     Wallach 956 

Synthesis   of  from  nopinone.     Wallach 1130 

Fermentation,  acetic ;   Formation  of  aldehydic  or  ketonic 

substances  during  .    Farnsteiner   416 

Action  of  bacteria  in  forming  higher  alcohols  during 

.     Pringsheim    824 

alcoholic ;    Enzyme  of  ■ .     Buchner 1170 

alcoholic ;    Formation  of  acetaldehyde  in  '• 

Kayser  and  Demolon 463 

Trillat  463 

alcoholic  ;   Part  played  by  reductase  in .    Palladin  870 

alcoholic ;    Reduction  of  nitrates  in  .     Paris  and 

Marsiglia 1170 

backs  ;    Apparatus  for  collecting  carbon  dioxide  from 

and  compressing  it.     (P)  Stead  and  Palmer.  1171 

Butyric  acid  .     Buchner  and  Meisenheimer 585 

of  foods  ;    Preventing  the .     (P)  Harding 872 

industries ;     Application    of    mineral   salts    and    their 

colloidal  solutions  in  .     (P)  Jacquemin 1078 

Importance  of  calcium  salts  in  brewing  water  to  . 

Hayduck  and  Schucking 636 

Influence  of  light  and  of  copper  on .     Purvis  and 

Wilks 349 

Malo-lactic  .    Mestrezat  763 

Mechanism  of  alcoholic  .     Slator 241 

Problems  in  .     (Brit.  Assocu.  Discussion) 1035 

tuns  ;    Influence  of  coating  of  on  attenuation  of 

beer  and  separation  of  yeast.     Thausing 702 

Viscous  .    Van  Laer 1216 

without  cells  ;    Formation   of  formaldehyde   in   . 

Lebedew 824 

with  yeast ;   Estimations  by .    Slator 653 

Fermented  beverages;    Manufacture  of  .     (P)  Kuhn..     826 

liquids  ;  Determination  of  succinic  acid  iu .     Pozzi- 

Escot 1078 

liquids  ;    Distillation   of   in  vacuo.     Girard   and 

others    871 

liquors  ;  Apparatus  for  distilling  or  rectifying .     (P) 

Vallat    871 

Fermenting  beer,  ale,  &c.     (P)  Freund 293 

vessels;    Coating  surfaces  of  .     (P)  Ackermann..    350c 

Ferments,    alimentary ;     Manufacture    of    .     (P)  Soc. 

Le  Ferment 1036 

and  gallic  acid ;    Preparation  of  compounds  of  . 

(P)  Worner 713 

Nitrogen  content  of  oxidising .    Bach 249 

of    wheat   flours ;     Amylolytic    and    proteolytic   . 

Ford  and  Gutlirie 389 

Ferric  arsenate ;    Characters  of  official  .     Power  and 

Rogerson 1040 

arsenate  ;    Soluble  .     Power  and  Rogersou   1040 

chloride  ;    Influence  of  hydrochloric  acid  on  hydrolysis 

of  .     Malfltano  and  Michel    74 

chloride  ;    Influence  of  neutral  salts  on  the  hydrolysis 

of  .    Malfltano  and  Michel    1151 

chloride  ;  Preparation  of .     (P)  Schroeder  282,  405r,  940c 

chlorides.    Cameron  and  Robinson    403 

ferrocyanide  ;    Oxydasic  effects  produced  by  colloidal 

— .     Wolff    1134 

oxide;     Dissociation   pressures   of   ■ .     Walden 979 

oxide  as  standard  for  volumetric  determination  of  iron ; 

Pure  .     Brandt 1001 

sulphate;   Manufacture  of  basic .     (P)  Crowther . .  809 

sulphates.     Cameron  and  Robinson  403 

Ferricyanide  Green.    Monteil 891 

Ferrites.     Wells 980 

Ferro-albumin   and   ferro-caselu   compounds.     (P)  Hoering  833c 

Ferro-alloys  ;    Determination  of  carbon  in  .    Johnson  576 

Manufacture  of  ■ : 

(P)  Becket,  and  Electro  Metallurgical  Co 987 

Greenwood 042 

Method  of  attacking  .     Nicolardot 1180 

Production  of  low-carbon .     (P)  Price,  and  Electro 

Metallurgical  Co 577 

Ferroboron  ;    Prize  for  improvements  hi  the  manufacture 

of  878 

Ferroeliromium ;     Analysis    of    high-carbon  .      Caffin 

and  Dhuique-Mayer 162 

Manufacture  of in  the  electric  furnace.     Calberla  549 

Producing  slag-free  .      (P)  Huffard,   and   Electro 

Metallurgical  Co 408 

Ferrocyanide  Green.    Monteil 891 
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Ferrocyanides  ;    Analysis  of .     Colman 806 

in  calico  printing  ;    Application  of  alkali : 

Dondain  and  Corhumel 118 

Schmidt 118 

Determination  of  in  cyanide  solutions  containing 

copper.     Green    1085 

Producing from  ammonia  liquors.     (P)  Grossmann  335 

Ferrocyanogen   compounds  ;    Obtaining  soluble  from 

gas  purifying  material,  Ac     (P)  Petri 226,  1152 

Ferropyrophosphates  ;    Reducing  power  of  .    Pascal..  501 

Perrosilicon  anodes.     (P)  Krause   631 

Applications  of  .     Jouve    751 

Behaviour  of  high-percentage  .     Haas    76 

in     iron-founding ;       Use     of     high-percentage     . 

Westhoff 942 

Manufacture  of  : 

(P)  Hiorth   281 

(P)  Price,  and  Central  Trust  Co 411 

Method  of  attacking  .     Nicolardot 1180 

Ferro titanium ;       Determination     of     titanium     in     . 

Wdowischewski 751 

Ferrous    bicarbonate  ;     Autoxidation    of   in    aqueous 

solution.     Just 855 

carbonate;  Composition  for  producing .     (P)  Lilly, 

and  Lilly  and  Co 122 

hydroxide  ;    Oxidation  of  by  cupric  hydroxide  in 

presence  of  ammonia.     Ellis  and  Collier 334 

salts  :     Preparation   of     colouring    matters   from . 

(P)  Scherfenberg  und  Prager 694 

solutions  ;    Preserving  — — .     (P)  Lilly  and  Co    .  .  122,  448r 

sulphate   and   chloride;    Deposits   of  .     Conroy..  367 

sulphide.    Friedrich  403 

Ferrovanadium  for  foundry  purposes.     Moldenke 336 

Manufacture  of .     (P)  Price,  and  Central  Trust  Co.  167 

Fertilisers  : 

(P)  Coates,  and  American  Bacteria-ized  Fertilizer 

Co 1032,  1075 

(P)  Schaeke 821 

Action  of  organic  nitrogenous compared  with  that 

of  sodium  nitrate.     Popp 821 

By-products   of    sulphate-cellulose    factories    as    . 

Von  Feilitzen     1167 

Calcium  cyanamide  (crude)  as  .     Stutzer   ........  1075 

Calcium  cyanamide  and  nitrate,  ammonium  sulphate, 

and  sodium  nitrate  as  .     Nazari    1215 

compounds.     (P)  Fraser-Hewett  and  Watchurst 1125 

from  felspar,  &c.     (P)  Riitgerswerke 503 

from  fish.  &c.     (P)  Pearson 29 

Gypsum  an  a .     Takeuchi    634 

from  house  refuse.     (P)  Schroeder  and  others 760 

Increasing  nitrogen  content  of  peat  for  its  use  as  . 

( P)  Bazin 951 

Insecticide .     (P)  Dokkenwadel 635,  995/-,  1125 

in  Italy  ;    Artificial  821 

Manufacture  of  : 

(P)  Brightmore 133r,  635r 

(P)  Collett    635r 

(  P)  Dickson  and  Alder 237 

(P)  Engle  and  others 1215 

I  P)    Pool 237,  912r 

( P)   Young    991 

Manufacture    of    non-hygroscopic   .     (P)  Schreiber 

and    Kathke 1215 

Manufacture  of  phosphatic  — — .     (P)  Riiber. ...... '.  951 

containing   nitrogen  and   phosphoric  acid;    Solid  . 

(P)  .Norsk   Hydro-Elektrisk  Kvaelstofaktieselskab, 

and  Halvorsen 1033,  I033r 

Phosphate  ■ soluble   in  citric   acid.     (P)  Schroeder  282, 

940r 

containing  phosphorus.    (P)  Riiber 414,  514r,  685,  685r 

Sewage  sludge  as  995 

Stable  manure;    Action  of  .    Stoklasa 1032 

Stable  manure  ;    Decompositions  in  and  action  of . 

Sjollema  ami  de  Wildt 1032 

from    tannery    refuse.     (P)  Schumann    and    Elschner. .  133 

Thiocyanates  as  — . — .    Pcrotti 83 

Use  of  ammonium  nitrate  as  ■ .     Pfelffer  and  others  1031 

Fibre  in  the  bark  of  the  mulberry  tree  ;   Extraction  of  the 

silky  textile .    (P)  Camand  978 

crude;    Determination  of in  cacao,  <&c.    Kdnig..  176 

Manufacture     Of     indurated     ■ .      (P)   Marshall     and 

Marshall    996 

Tuor  117 

fibres,  animal;    Dyestufls  for .    (P)  vldal 1160 

animal;   Reducing  power  of  — — .     Ulrich 745 

Apparatus     far     making     arlilleial     textile     -        -     Irom 

nitrated   Cotton.      (I*)   Luinierc    et  BBS    tils    221 

Banana 1 17 

Bleaching  -      -  for  paper  making.     (P)  Schuehmacher  786 

Bleach vegetable (P)  klrchhofl  1   Nelrath  682 

Buaze*        -  from  Nyassaland  558 

Degumming  textile         ■  by  hydrocarbon*.     (P)  Synd. 

(lis  pine.  Rousseau  '1111,  r>r>Mr 

Discharge  effects  on  t •  xt ile .    (pj  Kalle  und  Co...  222 

Discharging  dyed .      (P)   BadlSChe  Audio  und  Soda 

1  abrik 222,  025r 

Distinguishing    between    animal    and    vegetabL        — . 

Mama Mill 

Dri   sing  and  weighting  textile  -       .    (P)  Boyeux  ir>8,  27i)r 

Drying  textile  .     (P)   King ' 1202 
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Fibres — conl. 

dyed  with  substantive  dyestufls;    Treatment  of  . 

(P)  Bayer  und  Co 119 

from  the  Gold  Coast 1 149 

Manufacture  of from  animal  tissues.   (P)Baum459,  938r 

for   papermaking  ;     Apparatus   for   refining   .     (P) 

Sparre 517 

from  plants  ;    Production  of  textile .     (P)  Fuchs. .   1201 

Precipitating  cliromic  oxide  on  animal  and  vegetable 

.     (P)  Lange  and  Escales 119 

Producing  discharges  on  dyed  textile .     (P)  Badische 

Anilin  und  Soda  Fabrik   222 

Protecting    vegetable from    decomposition    and 

putrefaction.     (P)   Dillberg  and  (.add    499,  500r 

Recovering  ■ from   waste   liquids.     (P)  Lougwood 

Eng.  Co.,  and   Walsh 73 

from   reeds    or   rushes;     Obtaining   textile   .     (P) 

Fuchs 558 

for  spinning   from   reed-mace  ;    Manufacture   of 

(P)  Nemethy 977 

Treating  by  electrolysis.     (P)  Spivey 278 

Treatment  of  textile  ■ .     (P)  Campbell 499 

from  vegetable  tissues  ;  Use  of  hot  air  in  extracting . 

(PI  Kennedy,    and   National   Straw   Pulp   Co 588 

vegetable;    Treating before  dyeing.     (P)  Schneider     332 

vegetable  ;    Treatment  of .     (P)  Karsam  Soap  Co., 

and  Samuel   897 

Fibroin   filaments  ;    Manufacture   of  ■ .     (P)  Follet  and 

Ditzler 

Fibrous    materials  ;      Apparatus    for    treating    .     (P) 

Halliwell,  and  Mather  and  Piatt,  Ltd 

materials  ;    Impregnation  of  .     (P)  Baekeland  686, 

materials  ;     Manufacture   of   plastic  compositions  from 

— .  (P)  Reif 909r 

Mordanting  .     (P)  Blumenthal 1202r 

Scouring,   bleaching,   dyeing,   &C,  machine 

(P)  Hall  and  Brandt 331 

Treatment    of    .     (P)  Loekie 279 

Treatment  of preparatory  to  spinning. 

(P)  Bendel 1109 

materials  ;    Treatment  of  vegetable  .     (P)  Karsam 

Soap  Co.,  and  Samuel 897 

plants  ;    Treatment  of  .     (P)  Kron 178,  707r 

stalks  or  plants  ;    Solvent  for  use  in  retting  bast . 

(P)  Colahan 977 

Fitus  Vogelii  latex;    Analysis  of .     Spence 412 

Filaments  of  cellulose  ;  Manufacture  of .     (P)  Courtauld 

and  Co..  and   Wilson   L056 

for  electric  glow  lamps.      (P)   Ward  and  Stevens 1198 

for  electric  lamps  : 

(P)  Planchon    554,  849r,   101  2 

(P)  Siemens  und  Halske,  A.-G 849 

( P)  Von  Inwald   1145 

of  electric  lamps  ;    Connecting  to  supply  wires. 

(P)  Kuzel   KU2r 

for  electric  lamps  ;    Decarbonisation  of  metallic  : 

(P)  Aron  and  Geiger  1 145 

( P!  Corona  Gluhlampenfabr ' 1198c 

for  electric  lamps  ;    Manufacture  of  : 

(P)  Gluhlampenfabr.  Union 890r 

(P)  Wolfram-Lampen  A.-G 973,  1011,  H45r 

for  electric  lamps  ;    Manufacture  of of  Chinese  ink. 

( P)  Rittersberg  and  Hubert 1145 

for  electric  lamps  ;    Manufacture  of  hollow  metal  . 

(Pi  Lederer   1145 

for  electric  lamps  ;    .Manufacture  of  metal  -     -  free  from 

carbon.      (P)   Siemens  und  Halske   A.-G 849,    U06f 

for  electric  lamps;    Manufacture  oi  metallic  (P) 

Corona  Gluhlampenfabr 1198 

lor  electric  lamps  ;    Manufacture  of from  refractor] 

materials   in   the   colloidal  state.      (P)    Kuzel 1012 

of  electric  lamps  ;    Purifying  and  treating  metallic . 

(P)   Majert     1198 

for  electric  metal-filament  lamps;    Decarbonising . 

(Pi  axon  ami  Geiger  1146 

for  incandescent  gas  mantles.     (Pi   l.aigle..     216,  620r,  820 
for  lighting  ami   heating;    Manufacture  of  •     (I') 

Michaud   and    Delasson    ..    216,  <itt.  742,   I012r,   U04r, 

1  I  I.V.    I  198T 
manufacture  of  from  colloidal  metals.     (P)  Schou    488 

Manufacture  of  metallic  ■  — .     (P)  General  Electric  Co.    742 
Manufacture  oi  refractory     -   -.    (P)  General   Electric 

Co ' it'll 

Manufacture  oi  tungsten  — -: 

(Pi  Cie.  Gen.  d'Electricito 849 

(Pi  Siemens  und  Ealske,  A.-G 1 104,   1 104* 

from  viscose,  &c. ;    Formation  oi  (P)  lirnst  and 

Pettit 977 

Filasse  product  d  from  ramie  fibre  in  China 1066 

Films    Of    cellulose;      Manulact  lire    of    -  (Pi    Courtauld 

and    CO.,    and    Wilson    1056 

tor  cinematographs,  Ac. ;    Non-inflammable         ,    (P) 

Da  BrlalUes 

Continuous  production   oi  bj    coagulation.    (Pi 

Soe     Gen.    des    Films,    and    G( 01 

with  gelatin  base;    Non-inflammable  (P)  Labbe 

and  Pautl ir 184, 

[or  photography,  &o.    (P)  Soc.  Anon,  de  Cellulose-Coton 

filter   beds       (Pi    Howard 

element.    (P)  Sellenscheldt 61 

element   for  collecting  dust  and  condensing  fumes.     (P) 
Flechter 61 
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Filter  -com/. 

elements  :    Liniug  tot  : 

P    Filter-  u.    Brautechn.   Mascliiuenfabr 214r 

r    Sellenscheidt  66,  552r 

Crame.    (P)  Chavanger,   and    Butters   Patent    Vacuum 

Bitter  Co 829 

and   hydraulic   press   combined.     (P)  smith -'H,  so.")/- 

media  ;    Measurement  oi  the  velocity  ol  water  through 

.    Clifford 654 

plate.     I P)  tabby 552 

P     Lnderson  |:! 

P    Baaaler 795 

P    Berkovits  and  Eridlo 214r 

Kaure  273 

IP)   Hankel 66 

I'     Merrill    L050 

(P)  Philippe U4 1 

Smith 824,  886r 

(P)  Von  ( Ken  13 

pre3B  ;    Automatic .     (P)  Alvord  and  Taylor 886 

press  for  straining  and  extracting  brewery  mashes.     (P) 

Gillmann 014 

presses;    Frame  .    (P)  Feix   969 

presses;   strainer  for .    (P)  Koeber  and  Koeber . .  152 

-i:re .    (Pi  Merrill    105o 

for  wines  and  alcohols;    Constant  pressure  .    (P) 

Vidal  and  SiCWd     09:i 

Filtering  alcoholic  liquids  through  wood  charcoal.    Dudley  llTu 
apparatus  : 

P)  Candy 204 

(P)  Gobbi 847r 

P    .lager    437,  970r 

(P)  Reeves  and  Bramwell    13r 

P     White 886 

and  apparatus  therefor.     (P)  Jager   437,   493 

apparatus  ;    Rapid  ■ ■.     (Pi  Prick   273 

apparatus  ;    Vacuum  .     (P)  Butters    929c 

beer  wort.     IP)  Breker   637,  703 

and  decanting  apparatus.     (P)  Heudryx    690 

device  for  laboratory  work.     (P)  Hudig 184,  184r 

gases.     (P)  Hubbard    215 

machine  ;    Automatic .     (P)  Leslie    214 

material    in    filters    of    roasting    furnaces  ;     Renewing 

the  .     (Pi  Benker  and  Hartmaun    808 

materials.     (P)  Brightmore 133c,  635c 

materials   containing   extractable   matter  ;     Continuous 

process  for  .     (P)  Hellwig   795 

plate  ;    Porous  .     (P)  Gray  and  Cray 13 

smoke  or  gaseous  combustion  products.     (P)  Beth  390,  495r 

vessel.     (P)  Muller 847 

viscous  substances.     fJP)  Ernst  and  others 178 

washing,  and  drying  apparatus.     (P)  Bebbiugton  and 

Mathieson 562,  886r 

filters  : 

'Pi  C'uau    493 

•  P)  Donovan  740 

P    1  roldman  and  Co 1050 

(P)  Hirt,   and  Mascliiuenfabr.  Grevenbroich. .. .  324 

P)    boew    847 

-weetland    493,   617 

I  P 1  Tiemann    437,  1008c 

for  beer.   &C.      ( P)    Hussell    136 

Comparative  disposition    of    organic    matter    by    sand, 

contact,  and  sprinkling .     Clark 34 

- ery  .    < Pi  Lamort 324 

Rotary  .     (P)  Jones    1007 

sand .     (P)  Pennink   177,  417c 

for  separating  solutions  from  ore  pulp.     (Pi  Buckingham  755 

Vacuum  drum  .    (P)  Hencke 430 

Filtration  ;    Mechanism  of  .     Hatschek 538 

Treating    wood    fibre    for    use    in    .     (P)  Ruthen- 

berg  49:;.  675r 

finish  on   yarn-   and   fabrics  ;     Production  of  a  permanent 

-.    (P)  Erste  Triester  Reisschal-Fabriks. .  854,  938r 

Finishing  materials  from  glycerin.     (P)  Claessen 803 

Fire-arms;    Preventing  ilame  at  the  mouths  of .     (P) 

Villa 645 

fire-bricks ;  Determination  of  the  heat-conductivity  of . 

Simonis  1020 

Manufacture  of  .    (P)  Payne    1021 

Fireclay  bodies ;  Crushing  strength  of  "  grog  " .  Cramer  161 

pots  for  glass  making.     (P)  Thomas  1204 

fireclays  :   Valuation  of .     Page  and  Rees 99 

fire-resisting  composition.     (P)   Wilson (ij'.i 

Rendering  combustible  materials  .     (P)  Gousself..  751, 

811r 

fish  ;    Extracting  oil  and  making  fertilisers  from  .     (P) 

Pearson 29 

oils  ;     Purifying    and    deodorising    .     (P)  Petersen 

and  Hoistein    1161 

Preservation  of .     (P)  De  Vilmortn 915 

Proteose  preparation  from .    (P)  Schwickerath  350r,  826 

I  lannelette  ;    Effects  on  raised by  printing.     Pokorny  02  1 

Flavantbrene  ;    Reduction  products  of : 

Sertoli 799 

Scholl  and  XeoviU3    891 

f  lavone  dyestuffs.   Monohydroxy-a-naphthoflavonols  ;    Two 

.     Von  Kostanecki 398 

f  lavone  group  ;    Syntheses  in  the .     Tambor 399 


PAGE 

Flavopurpurin.    See  under  Anthracene  dyestuffs. 

Flax;     Bacteriological   retting  of   .    (P)  Collard-Bovy 

and   Van  Seteis 1016 

Bleaching .     (P)  Jardin    499c 

Bleaching  and  dyeing •     (P)  Quern 221,  444c 

Degumming by  hydrocarbons.    (P)  Synd.  des  Proc. 

Rousseau 119,  558c 

lint ;   Producing    a    textile    material    from   •.     (P) 

Rousseau 330 

waste  ;    Utilisation  of  by  destructive  distillation. 

Csokas 1052 

Nam:  Preparation  of .    (P)  Summers,  and  Internat. 

flax  Twine  Co 977 

flour;    Atnylolytie  and  proteolytic  ferments  of  wheat , 

and   their   relation    to    baking   value,     ford    and 

Guthrie S89 

\  pp.-iratus  for  bleaching  .     (P)  Jones 914 

Bleaching  and  ageing  .     (P)  Hears  and  others  ...     417 

bleaching;  Electric  generators  for .  (P)  Loring  130,  827c 

Bleaching   by   means    of   nitrosyl  chloride.     (P) 

Wesencr    1218c 

Chemistry  of  strength  of  wheat  • .     Wood 175 

Composition  of  • and  its  relation  to  breadmaking. 

Shutt 212 

Considerations  affecting  the  "  strength  "  of  wheat . 

Baker  and  Hulton 30s 

Detection   of   bleaching  agents    in   -.     Watkins....     170 

Determination   of  water   absorbing   capacity   of . 

Hoffmann  and  Ploetz    175 

Effect  of  nitrogen  peroxide  on  wheat .     Alway  and 

Pinckney 138 

Electrical  purification  of  .     (P)  Lawson 351c 

Increasing    the    water-absorbing    power    of   — — ■.     (F) 

Witschi  A.-G.  f .  Herstellung  Entfeuchteter  Nahruugs- 

mittel 705 

Manufacture    of    a    digestible    ■ from    bran.     (F) 

Schliiter 994 

Preparation  of  hygroscopic  rice .     (P)  Schliiter  and 

Paucksch 417,  705c 

Process  of  bleaching  .     (P)  Ramsay 872.  1128c 

Treatment  of  .     (P)  Silberberg 34,  705c 

flue  dust ;    Consolidating  into  lumps  for  making  iron 

or  steel.     (P)  Thomlinson 1038 

dust;  Recovering   values   from   — — .     (F)  Baggaley..   1069 

dust ;  Treating in  the  blast  furnace.     (P)  Custodis     689 

dust ;    Utilising .     (P)  Wood,  and  Internat.  Nickel 

Co 509 

fluids  ;    Apparatus  for  transmitting  temperatures  between 

.     (P)  Schulz  ' 1190 

See  also  Gases  and  Liquids, 
f  Iuorene  ;    Recovery  of  from  materials  containing  it. 

(F)  Ges.  f,  Teerverwerthung    1199 

fluorescein.    See  under  fluorone  dyestuffs. 

fluorine  ;    Separation  of from  minerals.     (P)  Delplace   981, 

1019c 

fluorine  compounds  ;    Preparation  of    aromatic  .     (F) 

Valentiuer  und  Schwarz 246 

fluorone  dyestuffs : 

Erythrosine  ;    Determination  of   organic  chlorine  aud 

iodine  in .     Jean 70 

Erythrosine  silver  salt;  Blue .     Luppo-Cramer  . .  .      645 

fluorescein ;      Chromogen    of    .      Kehrniann  and 

Deualer 1105 

fluorescein  ;     Preparation   of   mercury   salts   of   . 

(P)  Pauly  and  Traumann 1148 

Rosamine  ;  The  simplest .     Kehrniann  and  Dengler  1105 

fluorspar;    Occurrence  and  uses  of  .     Egglestone . . . .     807 

production  of  the  United  States 856 

f  luosilicates  ;    Manufacture  of  .     (P)  Riviere  281 

fluxes  for  brazing  : 

(P)  Kovach  and  others 340c 

(P)  Strout  and  others  105c 

Manufacture  of  felspar  — — .     (P)  Locke 982 

lor  porcelain  ;    Action  of  the  different  forms  of  calcium 

as  .     Watts 1060 

for  porcelain ;  Cornish  stone  vs.  felspar  as --.     Watts  1060 

for  soldering;    Manufacture  of  .     (P)  Ges.m.b.H. 

Classen  und  Co 1069 

Fog  ;  Preventing  and  condensing  — —  in  chemical  operations. 

(P)  Ostwald 552 

Fonglsterol.    Tauret 830 

food  for  cattle  ;    Manufacture  of  .     (P)  Zinunermann   826. 

994 

materials.     (P)  Harrison 243 

preparations  from  cereals  ;    Manufacture  of  .     (P) 

Keese 764,  995c 

preservatives  ;  Influence  of  sulphurous  acid  and  sulphites 

as .     Wiley    350 

product.     (P)  Bloom 465 

product  which  can  be  used  as  a  beverage.     (Fl  Caverhill     137 

product  from  cereals  ;  Digestible .     (P)  De  Criirnis    112s, 

product  ;     Nitrogenous    .      (P)  Okazaki  and  Venjo  995c 

products  in  Brazil ;   Regulations  respecting 33 

products  ;  Determination  of  malic  acid  in .     Cowles     912 

products  containing  sulphur  ;  Roasted .     (P)  Mever 

351c,  351 
substances ;     Apparatus    for    dehydrating    .     (P) 

Stare   1036,  1080c 
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Foods  ;     Preparation    of   nitrogenous    vegetable   .     (P) 

Okazaki  and  Yenjo   351 

Preventing  the  fermentation  of  .     (P)  Harding..  872 

Sterilising .     (P)  Budde   176r 

Foodstuffs;   Amount  of  iron  in  certain .     Robert 1079 

Determination  of  sulphurous  acid  in  .     Pade   ....     914 

Effect  of  benzoic  acid  and  benzoates  in on  digestion 

and  health.     Wiley    914 

Formaldehyde;    Action  of  zinc  carbonate  on  .     Lob..     868 

Composition  for  generating  .     (P)  Bayer  und  Co.   352;' 

Converting  methyl  alcohol  into .     Orlow    139,  419,  1176 

disinfectant.     (P)  Schneider 1037 

Formation    of in    fermentation    without    cells. 

Lebedew 824 

Formation  of  — — in  sucrose  solutions,     Ramsay....   1218 

Generating .     (P)  Bayer  und  Co 140r,  517,  1037r 

from  methane  ;    Production  of  .     (P)  Von  Unruh 

and  others    918 

in  milk  ;    Colorimetric  determination  of .     Jones..   1218 

and    phenols  ;     Condensation    products    of    .     (P) 

Lingner  643,  833r 

and  phenols  ;    Manufacture  of  condensation  products 

from  : 

(P)  Baekeland  690 

(P)  Sarason    707 

Preparation  of  — — .     (P)  Goldschmidt 183 

Production  of  gaseous .     (P)  Carteret 955 

Reaction  of  .     Todtenhaupt 1131 

Reaction  producing  .     Carteret 465 

-sodium  hydrosulphite  ;    Non-existence  of  .     Von 

Meyer    121 

-sulphoxylates,  bases,  and  formaldehydes;  Condensation 

of  — — ■.     Binz  and  Isaac 1108 

•sulphoxylic  acid  ;  Manufacture  of  a  somewhat  insoluble 

zinc  salt  of  .     (P)  Rademacher 1058,  1153r 

•sulphoxylic  acid  ;   Preparation  of .     (P)  Tay 1152 

vapour  ;    Production    of    for    disinfection.     (P) 

Schneider    915 

Formalin;    Preparation  of  .     Orlow 139,  419,  1176 

Formates  ;   Manufacture  of  — ■ —  : 

(P)  Ellis  and  McElroy 182 

(P)  Hempel    958 

(P)  United  Alkali  Co.,  and  others  420 

(P)  TJsines  des  Moulins 182 

Manufacture  of  alkali  .     (P)  Meister,  Lucius,  und 

Briining 769,  959r 

Manufacture  of with   alumiuium  hydroxide.      (P) 

Haase   898 

formic    acid ;     Manufacture    of    concentrated from 

formates.     (P)  TJsines   des  Moulins 246 

from  methane  ;    Production  of  — ■— .     (P)  Von  Unruh 

and  others    918 

Rate  of  distillation  of .     Richmond 897 

Forrnins  ;    Manufacture  of  .     (P)  Nitritfabrik 356 

Formosa  ;    Camphor  and  camphor  oil  trade  of  643 

Foundry   practice  ;    Value   of  chemistry  in  .     Hersey 

and  Lesh    531 

Fractionation  of  petroleum  by  capillary  filtration.     Gilpin 

and  Cram 1105 

France  ;  Production  of  denatured  alcohol  in 1217 

Frangula-eniodiu  trimethyl  ether.     Oesterlc  and  TiBza....     589 

Frit  ;    Cost  of  preparing by  the  frit  kiln  and  sagger 

method.     Mayer    .' 563 

Frits  ;    Compounding .     Staley 1059 

Fruit    juices  ;      Clarifying    and    preserving    .     (P)  De 

Mestral  and  others 1128 

juices ;   Concentration  of by  freezing.    (P)  Barbet    826 

juices ;  Determination  of  tartaric  add  Id .    Gowing- 

Scopes  913 

juices;   Preventing  fermentation  of  — — ■.    (P)  Kuhn..     764 

Fuel  agglomerated  by  resins  ;    Transformation  of .     (P) 

Dupuy 1051 

Artificial : 

(P)  Coales 553 

(P)  Hassman  and  Puterbaugh 325r 

artificial;    Manufacture  of : 

( I')  Suchowiak 676,  67«>- 

IP)  Vivian,  and  Composite  Fuel  8ynd 1052c 

briquettes;    insoluble .    (p)  Tavernier 14 

briquettes;   Manufacture  of .    (P)  Collins 930 

briquettes;    Plastic  mast  for  moulding  into .    (p) 

Vvulll    Und    »'o 1010 

tor  ceramic  Bring;   Composition  of .    Aubrey....    665 

Combustion   of   liquid   •    (P)  Koch 1102 

Compound  for  treating  .    (P)  Drlscoll  and  others    888 

consumption;   Scientific  control  of   .    Armstrong,    1009r 

controlling  the  combustion  of .    (I')  Williams,  and 

Coal  Treating  Co 930 

Facilitating   the   combusiton   of   -  — .    (P)  Bloss,    and 

Coal  Treating  Co K47,  nosr 

Furnaces  tor  producing  smokeless  (P)  Cowper- 

Coles   676 

gaseoui      Retarding  the  combustion  of .    (P)  Fabry    972 

For  Industrial  purposes,    IP)  Clauss  553 

i,,r  Die  in  Internal  combustion  engines,  dec.: 

(l'i  Medberg  and  Medberger  1010,  U45f 

(I*)  Poulaln   lino 

liquid]    improving   .    IP)  Wynne 847 
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Fuel — cont. 

Manufacture  of  : 

(P)  Parker 14/-,  273r,  325r,  930,  1143 

(P)  Robertson  and  Graham 67,  152r 

Manufacture  of  briquettes  for .     (P)  Nelson 1143 

Manufacture  of  liquid  •.     (P)  Heiise 494,  799/- 

Manufacture   of  from  sewage  sludge.     (P)  Kelly 

and  Lowry-Corry    1009 

manufacture  ;    Treating  coal  for  .     (P)  Jowett . . .     495 

Purchase  of  —   1009 

Retorts  for  distilling  — . — .     (P)  Seigle  and  Sciglc...     275 

Smokeless  -.     (P)  Cowper-Coles    797 

smokeless;    Manufacture  of  .     (P)  Coutal 930 

Fukugiflavin  ;    Nitro-dyestuffs  from  .    Ito 440 

Fuller's  earth  ;   German as  a  decolorising  agent.    Graefe       16 

Substitute  for  .     (P)  Hill 1018 

Fumes  ;    Apparatus  for  condensing  : 

(P)  Fiechter 617 

(P)  Richards  and  others 619,  847r 

Fungi  ;     Asporogenic  budding  found   near  breweries. 

Will 701,  1127 

Fermenting  power  of  — ■ — -  in  cider  musts.  Alwood. . . .  292 
Influence  of  nutrient  on  fermentative  and  reproductive 

power  of .     Pringsheim 292 

Fungicidal  preparations  ;   Water  soluble .     (P)  Lutz  und 

Co 706 

Fungicides;    Kerosene  emulsions  as  .     Shutt 639 

Fungus  ;    Fermentation producing  "  chalk  disease  "  of 

bread.     Lindner    516 

Funtumia  elaatica  and  Hcvea  braziliensis  latices  ;  Comparative 

size  of  caoutchouc  globules  in .     Spence 1123 

Fur  deposit;    Solvent  for  calcareous  .     (P)  Schmidt..       13 

Furnaces  : 

(P)  Andrews 969 

(P)   Dahl 1007 

(P)  Magnee  and  Demeure 795 

(P)  Schmatolla    740,  1008r 

(P)  Smallwood 437r 

Annealing     .     (P)  Smallwood,    and     Incandescent 

Heat  Co 80/ 

Assay  .     (P)   Baudendistle 646 

Blast .     (P)  Meissner 1069 

blast ;    Charging .     (P)  Thomas  and  Bojemski  . .     232 

blast ;    Drying  air  for  — .     (P)  Day   985 

blast;  Restarting  a  after    14    months'  damping. 

Surzycki  and  Jacobsen 507 

for   burning   enamelled   ware  ;    Continuous  .     (P) 

Bonzel  and  Bonzel 1204 

for   burning    porcelain,    ceramic   products,    &c.  ;     Gas- 
heated  tunnel  .     (P)  Vincart-Mouzin 982 

Burning  process  used  in  rotary .    (P)  Von  Radlowski  1021 

lor  burning  pyrites,  Ac.  (P)  Bracq-Laurent  and  Moritz  1111 
for  calcining  alumina.  (P)  Soc.  d'Electro-Chimie. . .  .  1112 
for  coking  peat,  lignite,  wood,  Ac.     (P)    Oberbayerische 

Kokswerke 215,  326r 

Continuous with   movable  hearth.     (P)  D'Arleux     629 

Converting     or     cementation     .     (P)  Senior     and 

Wincott 338 

Crucible : 

(P)  Dehus  and  Debus  1069 

(P)  Lindemann   165 

(P)  Kallmann    338 

( I')  Rankin 889 

( P)  Rousseau 868 

(P)  Schwartz,  and   Kroeschcll    Bros,   Co       815 

Crucible for  melting  steel,  bronze,  Ac     (P)  Baillot  1116 

Cupola  .     (P)  Zippier   80 

Desulphurising-  (P)  Hubner 1024 

for  distilling  coal:    Retort .    (P)  Marcou 848 

dust  ;    Briquetting  blast- .     (P)  Leasing 1209 

Electric : 

(P)  Appleby -»;.2 

(P)  Cornelius 1020,   I071r 

1 11)  Cowper-Coles i">2 

(Pi  Dion,  and  Americui   Electro-Hermatic  Co.  ,     692 

(P)  Girod   576r 

(Pi  Grondal-KJellin  Co..  and   Harden 816,  946r 

(P)  Hartenstein 166,  I66r,  tlOr 

IP!    Holmgren    30 

1  Pi  [gevsky    681 

(P)  Kim',  and  Wilison  Carbide  Works 27 

(Pi  Lacroix,  and  Cle.   Cniverselle  d' Acetylene. .     166 
(Pi  McKnlght   L119 

(l'i    Marsh,   and    EosklUS  Co 452 

(i>)  Petersson 6«o»- 

(Pi  Price,  ami  Union  Trusl  Co 676 

(  P)    Reid  and  Tingley    1 07  I  r 

ii'i   Reynolds  289 

(P)  Taylor  27,   L66r,  C69r 

(P)  Vlel 28,  611f 

(P)  Westdeutsche Thomas-phosphat Werke   948.  L026, 

J I  Hie 

(P)   Wilson 312 

Electric  arc : 

(P)    Albihn    757 

i l'i   Bergmans 111 

(P)   CleXO  and    Mine! 232,   756 

(P)  Spence  ami  others 452 

EleotrlC  with    blow-pipe.      (P)    Itemiel 040 

Electric  ■    loi     combustion    of    gases    and     reducing 

metallic  oxides.    (P)  Brtael    1211 
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Furnaces — eo»t. 

Electric  [or  continuous  extraction  of  sine  from  ores. 

(P)  Cote  and  Pierron  342.  511r,  032 

electric  :    Electrode  Ear  d')  Price  and  Tone  ....     <;:in 

trie  fusion  .     (P)  Gronwall  and  others 4 10 

Electric  -       lor  fusion  and  reduction.    (P)  Schatzmann     167 
Electric  tor  fusing  or  refining.     (1')  Viol....  842r,  948r 

Electric  induction : 

1 1' i  Biewend 28,   I31r 

I"  Gin  342 

U'>  Grondal-Kiellin  Co.,  and  Harden   130 

V     Biorth    410,  576r 

r    Sander  J2U 

electric  induction;    Developments  ot  the  Ejellin  and 

R6chling-Rodenhau&er .    Harden 757 

Electric   induction   -  —   fur   metallurgical   work.    (P) 

i.<<.  f  Elektrostahlanlagen   1026,  1027 

Electric  induction  and  open-hearth for  making  steel. 

I P)  lie  Ferranti   631 

Electric  melting .     (P)  Bolle  nnd  Co 167 

Electric  for  metallurgy  and  smelting.     (P)  Birke- 

land  and  Byde   092 

electric  :  Reactions  in  the at  high  gaseous  pressures. 

Hutton  and  Petavel 129 

Electric     resistance with     high     pressure.       (P) 

Josseliu  1211 

Electric  smelting  .     (P)  Parks  and  Parks 81 

Electric for  smelting  iron.     Igewsky  576 

Electric  steel  making  : 

i  Pi  Bronu 577 

■  P  i  De  Ferranti    631 

(P)  Sue.  des  Acieries  et  Forges  de  Firmiuy  864,  1026 
Electric  transformer  .  (P)  Lindblad  and  Stalhaue  Sib- 
Electric    transformer combined    with    graphite 

crucibles.     (P)  Helberger  Ges 1119 

Electric  for  making  zinc.     (P)  Cote  and  Pierron    342, 

511r,  632,  864,  948r 

Electrode  for  .     (P)  Wilson 342 

Electrode-holder  for  electric  smelting  — — .     (P)  Wilson     342 

Electrometallurgical .     (P)  Soe.     Anon.     Electro- 

metallurgique 232 

I'iring    retort    or    muffle   by    producer    gas.     (P) 

Bchmatolla 931 

flue-dust ;    Briquetting1 .     (P)  Diinkelberg 128 

Gas  : 

(P)  Koppers 1103.  1104r 

(P)  Thompson 214 

i -as-tired  — .     (P)  Bueb 797 

Gas-fired   crucible  — —    for  steel  melting.     (P)  Siemens     755 

i  .as-heated  for  steel.     (P)  Onslow 1 27 

and  gas  producers.     (P)  Kitchen  and  von  Bernuth. .  . .      889 

Gas  retort : 

(P)  Ries    798r 

i  B  i  Valuv 1010 

Glass  melting .     (P)  Andris 856 

Glass  melting heated  by  liquid  fuel.     (P)    Nieder- 

rheinische  Glashiitten 900 

Granular  electric .     (P)  Potter  and  Westiiighouse. .      130 

Heating  continuous .     (P)  Fichet  and   Heurtey..     214 

for  malleable  cast-iron  and  for  cementation.     (P)  Soc. 

des  Acieries  de  Paris  et  d'Outreau    26 

Mechanical  roasting  — ■ — - : 

(PI  scherfenberg  und  Prager 1116 

I P]   Von  Zelewski    165,  1116 

for  melting  metals.     (P)  Holzapfel 815,  1118r 

lor  melting  metals,  glass,  tVc.  calcining  or  roasting  ores, 

salt   rake.  Ac.     (P)  Mount 739 

Metallurgical : 

l  Pi   Best  and   Best 862 

(P)  Dempsey 630,  1116 

(P)  Fletcher 25 

P)   McCartv  and  others 1116 

Muffle  — — .     (P)  Sollner  and  Koppel 944r 

Oil .     (P)  Barnes,    and    General   Electric    Co 1116 

Ore-reducing    and    smelting    .     (P)  Jones    and    St. 

Clair 814,  815 

Ore-roasting : 

(P)  Kauffmann    574 

(P)  Smith 815 

process  ;    Electric  .     (P)  Von  Kugelgen  and  others     341 

process  :    Electric  ■ : 

'Pi  Recket.  and  Electro  Metallurgical  Co 818 

IP)  Seward  and  others    1025 

for  producing  illuminating  gas,  water  gas.  and  mixed  gas. 

(P)  Croissant 798 

for  producing  smokeless  fuel.     (P)  Cowper-Coles 676 

Protecting  operatives  of  ziuc  and  other from  heat, 

fumes,  and  dust.     (P)  Dor-Delattre 1069,  1210r 

Puddling  .     (P)  Roe   862,  1070r 

Refractory  electric   conductors  for  .     (P)  General 

Electric  Co 620 

Regenerative  : 

( P)   Kirchberg    889 

(P)   Lebedeff  and    I'omeranzolf *47/ 

Regenerative  gas  — — .    (P)  Siemens   11".  S23r 

Regenerative for  heating  or  melting  metals.     (P) 

Hammersley  and  McChesney     1069 

Regenerative  retort : 

(P)  Eliel 552 

(P)  Heinz     985,   1158r 

(P)  Ziesing  153 

Regenerative  reverberatory  .     (P)  Blair 232,  451r 

Retort .     (P)  Ries  972 

Retort for  making  gas  and  coke.     (P)  Koppers  275,  798r 
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Furnaces— conf. 

Retort   •  for  treating  coal,  ore,  &c.     (P)    Hies..   742,  982r 

Reverberators        — .     (P)  Cotton BS&r 

Ke\ erberatory  smelting .    (P)  Lee   1157 

Boasting  : 

( I')   Brown    68!) 

d>)  Von  Zelewski 165,  166r,  409r,  mo 

(P)  Wilfley 985 

Coasting  -   with   rotating   hearth.     (P)   Act.-Ges.   f. 

Bergbau 1158 

Boasting  and  smelting .     (P)  Brown    689 

for  roasting  sulphide  ores.     (P)  Petersen 904 

Rotary for  ore  roasting,  Ac.     (P)  Hommel  25,  409r,  689r 

Rotary -retort  .     (P)  Moffltt 944 

Smelting  — — ■  : 

(P)  Brown 689 

(P)  Freeman 287 

(P)  Gronwall   755r 

(P)  Hoveler   1157 

(P)  Holzapfel    815 

(P)  Loder,  and  Loder  Smelter  and  Refiner  Co...  815 

Smelting  ■  heated  with  oil.     (P)  Koch 129c,  905r 

with  travelling  hearths.     (P)  Rappold 794 

for  treating  complex  zinciferous  materials.     (P)  Baraige  1210 

Withdrawing  dust  and  fumes  from  zinc  and  other . 

(P)  Dor-Delattre 1158 

Zinc  — .     (P)  Gin     289 

Furs;    Dyeing  -.     (P)  Meister,  Lucius,  und  Bruuing..  1202 

Fusel  oil  and  its  components  ;    Manufacture  of  .     (P) 

Ehrlich  and  others    516/- 

formation;  Suppression  of .     Pringsheim 824 

Rose  and  Allen-Marquardt  methods  for  determining  — ■ — . 

Dudley    913 

Fuses  ;   Safety  friction .     (P)  Rhein.  Dynamitfabr 525 

Substance  for  use  in  .     (P)  Hyronimus 524 

Fusing  furnaces  ;  Electric : 

(P)  Gronwall  and  others 410 

(P)  Schatzmann   137 

(P)  Viel 342r,  948;- 

materials  ;    Electrolytic  process  of  — .      (P)   Brindley 

and  others 453/ 

volatile   bodies    in    the    electric    furnace.     (P)  Herren- 

schmidt 577 

Fustic  extract;    Dyestuff  from .     (P)  Maywald 851 


Gadolinium  ;    Separating  — —  from  rare  earths.     James  . . 

Galactose  :     Behaviour    of    towards  dilute    sodium 

hydroxide.     Meisenheimer 

Galena;  Apparatus  for  treating with  air.     (P)  Soc.  pour 

l'Utilisation  de  l'Air  et  de  ses  Derives 

Galenical  preparations  of  leaves  ;    Test  to  distinguish  

from    preparations    of    roots,    flowers,    or    seeds. 

Richaud  and  Bidot    

Gallic    acid    and   albuminoids  ;     Compounds    of   .     (P) 

Worner   

Capacity  of  — — ■  to  form  complex  salts.     Silbermauu 

and  Ozorowitz 

and    ferments ;     Preparation    of    compounds    of   • 

(P)  Worner 

Gallocyanine     dyestufis     anl     Gallocyauines.     See     under 

Oxazine  dyes  tuff 8. 
Galvanic  baths.     See  Electrolytic  baths, 
batteries.     See  Electric  batteries. 

Gamboge  from  Garcinia  cowa.     Hooper   

Garcinia  cowa  ;    Gamboge  from  .     Hooper 

Gas    from    alcohol ;     Manufacture    of    .     (P)    Solomon 

and  HaU 

analysis  apparatus  : 

(P)  Hartung 

Ross  and  Leather 

( P)  Simmance  and  Abady    

( P)  Strohlein  und  Co 

(P)  Westover 350/-. 

analysis    apparatus  ;     Accurate    form    of .     Bone 

and  Wheeler    

analysis  apparatus  :    Automatic  : 

(P)  Hubbard    645, 

(P)  Schatz    

(P)  Westover 

analysis   apparatus  ;     Automatic,   recording  .     (P) 

Brenot 

analysis     apparatus;      Device     for    discharging  i  gases 

from  .     ( P)  Weber 

analysis  ;    .Method  and  apparatus  for  .     (P)  Jones 

Julia  Mfg.  Co 

analysis  ;    Porous  material  as  substitute  for  stopcocks 

in  .     Stock 

Apparatus  for  making  : 

(P)  Armstrong 

(P)  Pettibone,  and  Power  and  Mining  Macluuery 

Co 

(P)  Tully    274 

(P)  Woodall  and  others  


521 

400 

1117 

353 
644 
974 

713 


495 

838r 
491 
B93r 

59* 
1085 

10 

962r 
962r 
593 

1000 
962 

141r 
140 

619r 

1051 
,  553 
495r 
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Gas — cont. 

Apparatus  lor  making  fuel  from  carbonates  and 

carbonaceous  matt-rial.     (]•)  Rider (57,  I5f/-,  215r 

Apparatus   for   making   heating   or   illuminating . 

I P)  Tully    326,  932r,  973r 

Apparatus  for  manufacture  of  coal .     (P)  Johnston  1144 

Blau-gas,  for  illuminating,  heating,  and  power.     Hallock    550 

Carbon  monoxide  in  coal .     Vignon    14 

Carbonising  coal   for   making .      (P)  Young    and 

(Hover   15r 

carburetted  water-;    Use  of   G-aliciau  petroleum  in  1 1  n^ 

production  ot  .     Teodorowiez    847 

Cleaning   -.     (P)  Ernst,    and    Coal    and    Coke  By- 
Products  Co L052 

containers;    Safety   device   for  compressed .     (P) 

Soc.  pour  ('Utilisation  de  l'Air  et.  de  ses  Derives  . .   1101 

1  detection  of  — —  in  coal  mines.     Snell 796 

Determination     of     benzene     in     .      Dennis     and 

McCarthy    215 

Device  for  automatically  indicating  the  presence  of . 

(P)  Onto  and  Vago Id  11 

clement  for   converting   energy   of   combustibles,    &c., 

to  electric  current.     (P)  Jungner 757 

Elimination  of  carbon  monoxide  from  coal .   Vignon     619 

engines:   Purifying  gases  for  working .    (!')  Stein- 

werke  Biesenthal  Clasen  und  Merck    1197 

Extraction  of  ammonia  from  coal  — — .     (P)  1'eld  495,  554r. 

677 
Furnace  for  producing  illuminating  gas,  water-gas,  and 

mixed  .     (P)  Croissant   798 

generating  plant;    Suction  .    (P)  Baudot;  932r 

generator., : 

(P)  A.-G.    Gdrlitzer    Mascbinenbau    Anstalt    u. 

Eisengiesserci S89j 

(P)  Chavanne Kill 

(P)  Jaubert   797,  973r 

(P)  Lorin    396r 

(P)  Rehmann 1052r 

generators;    Producer  : 

(P)  Chutter    495 

(P)  Crossley  and  Rigby    67 

generators  ;     Removing   sulphur    compounds    from   the 

refuse  water  of  .     (P)  Bauke    1144 

generators  ;    Suction  .     (P)  Fielding   153r 

generators  ;    Water  .     (P)  Danriert  and  Hutmacher    68r 

from  heavy  liquid  hydrocarbons  ;  Manufacture  of . 

(P)  Cie.    Anon.    Continental    pour   la   Fabr.    des 

Compteurs  a  Gaz 798>- 

llhiniinating .     (P)  Diane  and  Catorj    890 

Increasing  calorific   value   of .     (P)  J)e   Velna....      275 

lighting  and  electric  lighting  ;   Hygienic  values  of . 

Rideal 325 

lighting;      Incandescence     bodies     from     artificial    silk 

for  .    (P)  Ceroflrm  lies 742 

lighting:  Incandescence  mantles  for .     (P)   Weickert    890 

-lime;    Repurifying  spent .     (P)  Middleton llll 

and  liquid  ;    Apparatus  for  producing  reactions  between 

a  ■ .     (P)  Steynis   1101,  117:3 

liquor  ;    Analysis  of  .     Mayer  and  Henipel 678 

liquor  distillation  ;    Removing  hydrogen  sulphide  and 

hydrocyanic  acid  in .     (P)  Becker 439 

liquors ;     Determination    and   distribution    of   phenols 

in  .     Skirrow 58 

.Manufacture  of  : 

(P)   Amet,  and   Intermit.  Amet  Co...    554,   973r,   973r 

( I')  Armstrong 8H9 

I  P)  Bauke 554r 

(P)  Bellamy  and  Bellamy    153 

(Pj  Benner,  and  Internat.  Gas  Development  Co.   931, 

1052 
'I'l    I'.ueb lilts,- 

(P)  Dennis 848 

(P)  Eldred   1 101 

IP)  Cow,    and    Westinghouse    Machine    Co 495 

IP)  Hansford  and   Gibbons 619 

II')  Hempel    215 

d')  Lea ir, 

( I')   Lowe    396,  137 

(l'i  Pierson 396 

(I'l  Bies   495.  849r 

(P)    Sheldon    215r 

I  l'i    Weber     fll9 

Manufacturi   oi  coal  (P)  Franks   677 

Manufacture  ol  coal-,  water-,  or  oil-         ,  or  mixtures 

0J   these.     (P)   .Morgan   and   others    105] 

Manufacture  ol   combustible     — .    (P)  Dingier inn 

Manufacture  of  fuel  .    (P)  aider 274r 

Manufacture     ol     illuminating     from     coal.     (I>) 

Stawltz  798 

Manufacture  oi  lighting : 

(PI  Ernsi 15,   195) 

(P)  Hies   496 

Manufacturi   oi  'ighting  and  beating 

d')  Tully    ■      D    v 

(I'l  Vignon   275 

Mi Eacture   ol  from   liquid   liydrocarbou       (I*) 

In.  I    and   Nix in.,  ■ 

Manufacture  ol  from  peat  briquettes.    (P)  Kittler     i 

Manufacture  of  producer- or  auction-  (P)  Wilton    274 

Manufacture  oi  from  solid  carbonaceous  materials. 

(l'i  Pieron    .os 

Manufacture    oi    thiocyanates    from    coal  (P) 

British  Cyanides  Co..   and   Chance    llll 

manufacture;  Treating  coal  for  (P)  Jowett  496,  no-ir 


Gas — cont. 

Manufacture     of    water-     and     producer-    .     (P) 

Pettibone   972 

Means  tor  producing  inflammable  .     (P)  Sculthorpe  I  1  14 

Measuring  weight  of  a  flowing  through  a   pipe. 

(P)  General  Electric  Co 151 

from  mineral  carbonates  and  organic  matter  ;    .Manu- 
facture of  fuel  -.     (P)  Rider 889 

mixtures;  Apparatus  lor  analysing .     (P)  Hubbard  lOOlr 

7ni\tures;  Apparatus  for  recording  percentages  of  gases 

in .     (P)  Thorp 962 

mixtures;     Influence    of   silent   dec-trie   discharges    on 

explosive .    Fassbender    676 

for  motive  power  ;    .Manufacture  of .     (P)  Dowson  153f 

Obtaining   tar  constituents,   ammonia,   Ac,   from   coal- 
gas  or  other  .     (P)  Feld 101 1 

oil-;    Apparatus  for  making  .     (P)  Gerdes 437 

oil-;    Production  of  .      (P)  Rincker  and  Wolter    .  114 1 

oil-  ;    Retorts  for  making  .     (P)  Keough    : '.  1! » ", ,- 

from  peat;    Production  of  power  .     Frank 796 

plant;    Generator  for  suction  .     (P)  Farnham  ...  326 

for    power ;     Manufacture    of   -.      (P)    Barker  and 

White    114,- 

Producer    and    carburetting    system    combined. 

( P)   Steele   973 

producer-:    Firing  retort  or  muffle  furnaces  by    . 

(P)   Schmatolla '. 931 

producer- ;    Generator  for .     (P)  Deneuville  275 

producer- ;    Manufacture  of  : 

(P)  Crossley  and  Rigby    67.  438r 

(P)  Jahns  495r 

(P)  Pettibone,  and  Power  and  Mining  Machinery 

Co 1011 

(P)  Suowden     619 

(P)  Wilton     274 

producer  plant.     (P)  Tonkin  and  Puplett    1061 

producer  plant ;    Suction  .     (P)   Lewis  and  Briggs  1051 

producer-  ;    Recovering  ammonia  in  making .      (Pi 

Crossley  and  Rigby 554/- 

producer-;  Scrubber  and  cooler  for  treating  .     (I'l 

Hall-Brown 973 

producer  practice.     Bone  and  Wheeler loos 

producers  : 

(P)  Atkinson    •. 619 

(P)  Bormann  677r 

(P)  Carette  and  Hairaye   275 

(P)  Cissel,  and   Backus  Water  Motor  Co 275 

(P)  Crowell  and  Chandler 889 

(P)  Du  Thil 619.  797 

(P)  <  lamer 15 

(P)  (George,  and  Morgan  Construction  Co 564r 

(  P)  Gerdes,  and  Olds  Gas  Power  Co 397 

(P)  ( iitford  and  Morgan   15 

(P)  Hopcroft  aud  others 14 

(I')   Hughes 274,  848,   848,  1011 

1  I'l   Hughes,   and   \\  ellinan-Seaver-Morgan   Co...  1051 

(P)  Lea.  and  Westinghouse  Machine  Co 326,  1103 

(P)  McClurg 153 

(P)  Maillet 620 

(P)   Mason's    Gas     Power    Co.,    and    Wright....  1103 

(Pi  Mastaing  and  Wicart  1197 

(P)   Morgan 1104,  1144 

(  P)  Morton 848 

(P)  Newell,  and  Wweil  Engineering  Co 326 

(P)    Parker    I  104 

(P)  Parker,  and  Automobile  Gas  Producer  Synd.  sis 

(i'l   Powell    931 

(i'l  Rushmore   797 

iP)  Schmatolla 103 1 

(Pi  Talbot   1 103 

(Pi  Thomas   1 144 

(P)  Towns    68r 

(Pi  Trump 1  I98r 

1  Pi  Trump,   and  Solvay    Process  Co 848 

(PJ    Westinghouse,  and  Westinghouse  Machine  Co.  742 

( P)  Woolley  889 

(P)  Zwingenberger   68 

producers    for    bituminous    coal.   Ac.      (P)    Daniels    anil 

others   '  I 

producers  and  furnaces.     (P)    Kitchen  and  von   Bernuth  389 

producers;   nigh  pressure  -  -   -.    (Pi  Noyes  and  others  sis 

producers;    Maintaining  a,  constant  temperature  in      . 

(Pi  Capltaine 61»r 

producers    and    manufacture    oi     producer    gas,    il'i 

Snowden  619 

producers  .  I  (Derating : 

(P)  Coleman 677 

(P)  Lymn  and  Weil 326 

producers    with    oscillating    Ore-bars,    il'i  Menot     et 

Deneuville IB 

producers ;   suction     — ■ : 

(Pi  Bennett  and  Taplej   978 

i  pi  Bouhl  798 

(Pi  Bowej    *48 

il'i  Bowiner 1062 

il'i  Catteau 676r 

l  Pl    Classier     215 

(P)   Magiiin 437 

(P)   Ralph 677 

producers  In  Bugar works;     Application  of  --  -.    d') 

P.a/.in 700 

producers;    Utlilsatl il  peat  in        -.    Bankey...,  1009 
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>nt. 
producers  without  grate  for  bituminous  coal  and  schist. 

r    HeUei 70s 

-producer  plant .    (P)  Whitfield 437c 

producing  apparatua  : 

P    Lynde 889 

P    Mnrconnet  677r 

producing  furnace.     (P)  Gamer   i-r>:s 

producing  plant;    Power-  .    (P)  Whitfield 1010 

production  of  heat  and  ■      -underpressure.    (P)  Lang  1144 

purification.     (P)   Vasa 275 

purifier  : 

P    Matthew    554 

IP     Fowns    275c 

Purifier   for   illuminating  (P)  Vinay hoi 

purifiers;   Grids  Tor  -       .    (P)  Spencer 848 

purifiers  ;   Packing  material  for .     (P>  Peterson  151,  932c 

purifying   material;    Obtaining   Boluble    ferrocyanogen 

compounds  from  .    (P)  Petri 226,  1152 

purifying    materia!:      Purifying    extracts     containing 
sulphur    obtained     tr<>m    --   — .     (Pi  Soc.     Anon. 

d'Krploit.  dea  Proc.  Becigneul,  and  Berger 1112 

reactions;    Apparatus   for  effecting    with  aid   of 

the  electrie  are.     (P)  Aluminium  Ind.-Ges 1211 

reactions  ;    Effecting by  aid  of  electric  discharges. 

T    Itauek    690 

i;  moving  impurities  from  producer  and  like .     (P) 

Benttey  and  Hopkinsorj    798 

Removing   naphthalene    from   illuminating  ■ .     (P) 

Grafton  15 

i  furnace  : 

P]   Kies    798c 

I '    Valuy  1010 

lb-tort  furnace  for  making .    (P)  Koppefs 275,  798c 

retort    and    hydraulic  main  ;     Effect   of   the   seals   and 

pressures  in  the  .    Co'.man 888 

«rta  : 

(P)  Gennottc 1103 

( P  i  Koppers 677 

1'    Love 326 

retorts  :    Bueb  vertical  .     Colmau  and  Broadberry     740 

r.tort>  :    Dessau  vertical  .     Hayman 741 

llt-torts   lor    making   illuminating   .     (P)  Glover..     931 

retorts:    Vertical  : 

{?    tie.  pour  la  Fabr.  des  Compteurs  et  Material 

d'Usinea  a  Gaz 1103 

(P)  De  Lachomette,  Vihiers,  et  Cie 1103 

from    tar :      Production     of    .     (P)  Rincker    and 

Wolter 1144 

Use  of  anthracene  oil  for  removing  naphthalene  from 

.     Du  Pasquier   847 

from   vertical   retorts  :     Amount   of   carbon   bisulphide 

in    illuminating    .     Imp.    Contin.    Gas    Assoc. 

and  Deuts.  Kontin.  Gas-Ges 152 

from    volatile    hvdrocarbons  ;     Manufacture    of    . 

i Pi  Parker   931 

washing    plant  ;      Tar-removing    box    for    .     (P) 

Mason's  Gas  Power  Co..  and  others    1104 

washing  or  purifying  apparatus.     (P)  Williams    620 

Water-  apparatus  : 

(P)  Carroll   153 

( P  i  Rusby    495 

I  P)  Taussig 677,. 

water- ;    Apparatus  for  making  : 

1 1' i  Felten  and  Guilleaume  Lahmeyerwerke  ....     274 

( I')  Plantings 848 

water-;   ('arbitration  of with  mineral  oils.     Graefe      14 

water-  :    Continuous  production  of  from  carbonised 

combustible  material.    (P)  Gewerkschait  Messel . .     973 

water- :    Generation  of  .     <  i'j  Stracne  1012 

water- :    Industrial  preparation  of  hydrogen  from  -. 

Bay   * 1143 

water  :     Manufacture    of    hydrogen    from    .      (P) 

Vignon 1019 

wet   carbonation   in   vertical   retorts;    Advantages    of 

.     Korting  and  Geipert 114:) 

endothermic      reactions ;       Conducting      . 

(P)  lie  Ferranti    1058 

fuel :    Retarding  the  combustion  of  .    (P)  Fabry    1172 

mixture- :    Apparatus  for  forcing into  an  absorbing 

and  collecting  vessel.     (P)  Garternicht 1042 

mixtures :    Device  for  determining  constituents  of 

by  absorption.     (P)  Strohlein  und  Co 593 

mixtures;    ignition  temperatures  of  .    Falk 324 

mixtures  :    Separating  constituents  of  : 

1  P 1  Blazza 396r 

(P)  Mazza  and  De  Murrieta    1141 

(P)  .Soc  1  Air  Liquide  227,  1019r 

Absorbing  apparatus  for .    (P)  Tentelewachen 

Chem.  Fabr 225,  280c 

Apparatua  for  analysing  - — .    (P)  Westover 1085 

Apparatus  for  automatic  analysis  of .     (]';  Brenot  1000 

Apparatus  tor  automatic  analysis  and  recording  of . 

P    Bubbard   04."> 

Apparatua   for   cleaning   or   washing  .    (p)  Black 

and    LennO) 742.    UOHc 

Apparatua  tor  detecting  combustible    — .     (I'j  Philip 

and  Steele    ] 4 ir 

Apparatus  for  determining  the  calorific  value  of  . 

P    Schdnberger    715 

Apparatua    for    the    electrical    treatment    of   .     (P) 

De  Perranti 986c 

Apparatus    for    generating by    direct    contact   of 

combustion  gases  and  water.     (P)  Dosek 619 
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Gases  -cont. 

Apparatus    for    measuring    dangerous    or    noxious 

in    mines,    &c.     (I'l   .llartniaim    und    Braun    A. -(J., 

and  della  Santa 080 

Apparatus   for   precipitating  dust  or  soot  in  by 

injecting   water   under   pressure.     (P)  Schalenberg    890 
Apparatus  for  recording  the  percentages  of  — ■ — ■  in  gas 

mixtures.     (P)  Thorp !>62 

Apparatus  for  treating .     (P)  Allan    214 

Apparatus   for   washing   iron   blast   furnace   .     (P) 

Thwaite 945r 

of  the  atmosphere  non-liquefied  in  liquid  air  ;    Analysis 

0f .     Bordas  and  Touplain    1084 

ot   blast  furnaces;    Centrifugal  purifier  for .     (P; 

Soc.   Anon.  .7.  Coekerill 1104 

Cleaning  or  washing .     (!')  Black  and  Lennox  742,   1102c 

from    coke    ovens;     Rendering   ■   inoffensive.     (P) 

Lessing   114 

from   coke   ovens,   retorts,    &c.  ;     Removing   tar   from 

hot .     (P)  Otto  und  Co 1011 

combustible ;     Apparatus    for    detecting    the    presence 

of .     (P)  Hartmaim  und  Braun  A.-G 1084 

Combustion  of  by  incandescence.     Meunier 494 

Compressing .     (P)  Humphrey   1101 

Compressing  apparatus  for .    (P)  Felt 273,   796c 

Condensing     apparatus     for .     (P)  Richards     and 

others    619 

Condensing    instantaneously    without    a    cooling 

agent.     (P)  Wiart 846 

Cooling,    washing,    or    enriching    .     (P)  A.-G.    f. 

Kolilendestillation 66 

of  the  cupola;    Sulphur  content  of  ■ .    Johanssen  1207 

Detecting  dangerous  electrically.     (P)  Freise. . . .     706 

Determination  ot"  dust  content  of  .     (P)  Halm..   1144 

Determining   calorific   power   of  combustible  : 

(P)  Lemoult,  and  Poulenc  i'reres    646 

(P)  Salau  and  Birkholz 1085 

Electric    furnace    for    the    combustion    of    ■■     (P) 

Brisset 1211 

Extracting    by-products    from    distillation    .     (P) 

Plzak 275 

Filling  mass  for  receivers  for  storing  explosive  . 

(P)  Dalen,  and  Aktiebolaget  Gas  Akkumulator   . .   1196 

Filtering  .     (P)  Hubbard 215 

Generating  and  purifying  dry  .     (P)  Jaubert  ....      152 

Heating  by  electric  flames.     (Pi  Hiehle 946 

inflammable  :     Apparatus    for    detecting in    air. 

(P)  Philip  and  Steele 1042c 

Liquefaction  of  : 

(P)  Hildebrandt    306.  740r 

(P)  Soc.  l'Air  Liquide  75 

liquefied  ;    Receptacle  tor  ■ .     (P)  Winand 929 

and      liquids  ;       Apparatus      for      mixing  .      (P) 

Leuschner 1142/' 

and    liquids  ;     Apparatus    for    producing    interactions 

between  : 

(P)  Koppers 1142c 

(P)  Steynis 1101,  1173 

Manufacture  of  combustible  .     (P)  Dickerson  ....     677 

Mixing,  measuring,  and  carburetting -.     (P)  Bouvier 

and  Collon 153 

Obtaining  tar  constituents,  ammonia,  &C,  from  . 

(P)  Feld   1011 

Preparation   of   solutions    of   .     (P)  Howard    ....     685 

Pump  for  compressing  .     (P)  Siege],  and  General 

Electric  Co 969 

Purification  of  : 

(P)  Marschner 1197 

(P)  Serrell,  and  Webster  and  Co 493 

(P)  Soc.  l'Air  Liquide.  and  Babin  75c.  032 

Purification  of  combustible  for  gas  engines.     (P) 

Steinwerke  Biesenthal  Clasen  und  Merck 1197 

Purification   of    blast  furnace   and   other  .     (P) 

Sepulchre   68r,  677 

Recovery   of   ammonia,    Ac,   from   furnace  .     (Pi 

Dunnachie    496,  1052c 

Recovery  of  products  from  distillation from  wood, 

eve.     (Pi  Strobach    679,  1105 

Recovering  tar  and  ammonia  from .     (P)  Feld  114c,  495, 

890r 

Removing  solids  and  liquids  from •.     (P)  Sepulchre     15c, 

1052c 
Removing    tar    from    hot    distillation    .     (P)  Otto 

und  Co 1011,  1052c 

Separating    particles    carried    by    .     IP)  Cottrell.  .      946 

Separation  of  .     (P)  Dewar 215c 

from   smelters,    &c.  ;     Converting   .     (P)  Carson..     166 

Subjecting  to  the  action  of  liquids  : 

(P)  Fowler  and  Medley 1196 

(P)  Peat  and  Bouin 1050 

containing    sulphur    dioxide  ;      Purification    of    . 

(  pi  Bschelmann 1058c 

Treating  and  purifying  distillation  .     (P)  Feld  677,  890c 

Treating by  voltaic  ares.    (P)  Petersson   341 

Treatment  of   materials   with   -.     (P)  Greeuawalt  .  .    121(1 

waste  ;    Power  production  from .     Dantin    930 

Gasification     of    raw    combustible    materials.     (P)  Hoering 

and  Wielandt o:;2c 

Gayley  drv  blast  at  the  Warwick  furnaces,  Pottstown,  Pa.  ; 

The  .     Cook 1207 

Gelatin;    Action  of  naphthoic,  alone  or  with  formaldehyde, 

on  .     Weinschenk 347 

capsules,    &c. ;    Making    readily    soluble    .      (P) 

Lingner  ">22 
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Gelatin — cont. 

Determination  of  sulphurous  acid  iu  .     Padc 914 

Forming    a   cartridge   rope    from   explosive  .     (P) 

Auchu 421 

Hydrolysed   as    a    colloidiser.    Liesegang 634 

Phosphorescent  .     (P)  Veyrier  and  Dannhauser  ..     581 

Physical  modifications  of •.    Des  Bancels 237 

Precipitation  and  rendering  insoluble  of .     Lumiere 

and  Seyewetz 759 

Preparation  of .       (P)    L'erkin,  and  Whipp  Bros,  and 

Tod,   Ltd 1166 

Preparation  of  thin  sheets  of  .     (P)   Key 471 

Purifying  .     (P)  Siegfried 459 

Rubber  substitutes  from  ehroinated  •.     (P)  Neufeld    759, 

1029/- 

solution  ;    Stable  .     (P)  Des  Bancels 38 

and    tannin;     Compounds    of   .     Wood    ....384,  1164; 

erratum,  435 

Tanning  action   of  colloidal   oxides   on   .     Liippo- 

Cramer    37 

Vitrification  of  for  transparencies.     (P)  Bcrnheim 

and  Mathieu    523 

<  relatose  as  a  colloidiser.     Liesegaug 634 

Keratoses.     Skraup  and  Hummelberger 911 

Gelignite  :  Explosion  of at  Curtis'  and  Harvey's  factory, 

Koslin   . .     877 

General  Meeting  ;    Extraordinary  :    June  15,  1908  . . .     601 

First ■  under  the  Charter    255 

Proceedings  of  the  Annual  777 

Georgia  ;    Bauxite  discovery  in  ■ 447 

Geranium  oil.     See  under  Oils,  essential. 

German  industry  ;   Effect  of  English  Patent  Law  ou . .     716 

German  East  Africa  ;    Cotton  and  sisal  hemp  in  ....     220 

Germany  ;    Alcohol  in  ■ 174 

Alcohol  production  of  1217 

Chemical  exports  of for  the  first  half  of  1908  . .    1043 

Mineral  production  of  ■  573 

Sugar  production  and  duties  in  460 

Wood  alcohol  in  ■ 516 

Germicidal  power  of  petroleum  benzine  and  other  solvents. 

Earrell  and  Howies    465,  827 

1  (reparations  ;    Water-soluble  ■.     (P)  Lutz  und  Co.      706 

Germicide  from  sodium  hypochlorite 1080 

Germination  and  plant-growth.     Pickering 867 

Ghati  gum.     See  Gum  arabic. 

Gilded  surfaces  ;    Producing  .     (P)  Bauer   755,  816r 

Glass  ;     Apparatus  for   drawing .     (PI  Window    Glass 

Machine  Co 982,  1062 

Apparatus  for  drawing  sheet  .     (P)  Oppermann..      982 

Apparatus  for  making  plate .     (P)  Gobbe 566r 

t  nating  the  silvered  surfaces  of  ■  with  a  protective 

metal.     (P)  The  Cupargo  Glass 1027r 

Covering  silver-plated  surfaces  of with  a  protective 

metal  layer.     (P)  Monge  and  Arzano   947 

Decomposition  of  .     Mylius 899 

Dissociation  in  .     Doelter 940 

Drawing  sheet  — — .     (P)  Colburn 283,   405r 

Effects  of  sunlight  on  colourless  .     Gortner 227 

furnaces : 

(P)   Koenig 282 

(  Pi  Menzel 628/- 

(P)  Miller,  and  Christy  Eire  Clay  Co 810 

( P)  Moche 629 

(P)  Koyer 1020 

Eusing    to    or    round    electric    conductors.     (P) 

Bastian  and  others 496 

making;     fireclay   pots   for  .     (P)  Thomas 1204 

Manufacture  of  : 

(P)  Morenus     405 

(P)  Onslow 1020 

(P)  Siemens  und   Halske  A.-G 750,   1020r 

Manufacture  of  dark-coloured  ■ .     Sackur 1113 

Manufacture  of  plate  or  sheet  .     (P)  Spillane....    1204 

Manufacture  of  sheet  .     (P)  Oppermann    ....  124,   161r 

Manufacture    of   from   sulphates,  together    with 

sulphuric  acid.     (P)  Hilbert 939 

manufacture  ami  use  of .    (P)  Lindemann  504 

melting.     (P)   Peters,     and     .N'aamlooze     Vennootschap 

Claslabr 23 

uniting    and    drawing    apparatus,     ( P)   Window    Glass 

Machine  Co leir,  227r,  282.  405r 

milting  furnace  : 

IP)   Andris    856 

(P)  Mount 739 

melting  furnaces  heated   by   liquid  fuel.      (P)  Nieder- 

rbeiniscbe  Glashutten 900 

Method    and    apparatus    lor    drawing                  (P)    Wads- 
worth,   and    Window    Class    Machine   Co 680 

Moulding    and    colouring    devitlificd    .      (P)   Garchey 

and  Bourqui    121 

opaque    to    actinia    Light;     Dark-coloured        — .    (P) 

Baokur 560 

Production  of  bright  copper  deposits  on         by  reduction 

oi  Fehllng's  solution..     NeogJ 1019 

Reproducing  images  on  (P)  Anfhcs.  ami  Lloyd, 

Ltd 592 

sheets;   Apparatus  tor   making  —           (P)    Pilkington .  .     405 
Sheets    or    plates  ;      Apparatus  lor  making    .     (P) 

Fourcault  11  I3r 

Wafer        -.    See  Sodium  silicate. 

working  furnaces.     (P)  Milliron  and  Irwin 124 
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Glasses ;     Action    of    phosphoric    acid    on    silicate    . 

Hiittner 1019 

Glaucohydroellagic  acid.     Nierenstein    622 

Glaze  formula;     Function  of  boron  in  the  .     Binns..  1061 

Glazes.     Weelans    564 

Crystalline  .     Purely  and   Krehbiel 564 

Eritted  .     Purdy  and   Pox 227 

New  crystalline  .     Koerner 1061 

Solubility  of  lead  .     Beck    750 

Terra-cotta .     Parmelee    567 

Value    of    fluorine  in    enamel .     Bock 900 

Zinc  .     Petrik  882 

containing  zinc  ;    Action  of  chromium  oxide  iu  . 

Bryan    1061 

Gliadiu  ;    Determination  of  in  flour  : 

Mathewson   137 

Shaw 86 

of  rye;    Hydrolysis  of  .     Osborne  and  Clapp 350 

Glucose  in  leather;    Determination  of  .     Yeitch 459 

Manufacture  of  : 

(P)  Duryea 238 

(P)  Stewart  and  Gill  292 

nitrate  ;     Action   of   caustic  soda  on   .     Berl   and 

Smith 538 

and  sodium  iodide  :    Anhydrous  crystalline  compound 

of  .     (P)  Wulfing 471 

See  also  Dextrose. 

Glucoside  from  the  bark  of  Prunus  pseudo-eerasus.    Asahina  640 

Glucosides ;     Cyanogenetic   in   feeding  stuffs.     Henry 

and  Auld    428 

of  digitalis  ;    Colour  reactions  of  toxic  .     Gamier  466 

Glucuronic  acid  and  its  derivatives  ;  Test  for in  presence 

of  pentoses  and  in  urine.     Tollens 716 

Glue  ;    Manufacture  of  .     ( P)  Kitsee 459 

masses  ;    Manufacture  of  elastic  chromated  .     (P) 

Neufeld  759 

from   mineral-dressed    leather ;     Extracting   .     (P) 

Weiss 82,  170r.  ilir 

Gluten  ;     Converting     cereal-meal    into    a    colloidal 

condition.     (P)  Bielschowsky 137 

Modification  of  the  properties  of by  sulphurous  acid. 

Dugast 763 

Glycerin  ;    Application  of  the  viscous  liquids  produced  by 

heating  — — •.     (P)  Claessen 803 

Converting    into    poly  glycerins.     (P)  Claessen...  833 

Distilling  : 

(P)  Marx  and  Rawollc    345,  511 

(P)  Wood 908r 

Purification  of  ■.     (P)  Wislicenus  and  Bucherer    ..  1146 

Glycerol ;    Aldehydic  impurities  in  •.     Bergh 1175 

Bactericidal  action  of  .     Levy  and  Krencker....  465 

esters    of    saturated    monobasic    fatty    acids  ;     Action 

of  sulphuric  acid  on  .     Thieme    864 

esters  ;   Theory  of  hydrolysis  of .     Wegscheider  233,  693 

and    higher    monobasic    fatty    acids  ;     Preparation    of 

diacylates  from .     (P)  Ulzer  and  others 713 

Glyceryl  nitrates.     Will 523 

Glycine  derivatives  ;    Manufacture   of  aromatic  — • — ■.     (P> 

Imbert 277/-,  876r 

Glycol  salicylic  ester   37 

Glycyrrhizin    from    licorice    root;      Preparation    of    . 

Kasenack    828 

Glyoxime   derivatives  ;    Therapeutic  substances   from . 

(P)  Sobering 470 

Glyoxylic    esters  ;     Preparation    of    by    reduction    of 

oxalic  esters.     (P)  Bayer  und  Co 1176 

Gold  amalgam  ;    Accumulation  and  absorption  of  by- 
copper  plates.     Halse 571 

Apparatus  for  extracting  .     (P)  Stuer    814 

Apparatus  for  extracting  ■  from  crushed  ores,     (pi 

Beaumont I210r 

"  battery    chips  "    and    "  screens  "  ;      Assav    of . 

Wilmoth 107 

Extraction  of : 

( P)   Porter  and  others   340 

(P)  Robertson ">7 1 

oris;     Assay  of  telluride                 Borrow  man   887 

ores;     Cyanogen    bromide  treatment   of .       .Nardin  406 

Precipitating .    (P)  GreenawaH    108 

Precipitation   of           -   from    cyanide   solutions.      Linton  1154 

Recovery  of from  cyanide  solutions.    (P)  Cowper- 

Coles      MO 

Recovering      -    -  from   washings.  Ac      (P)    \sion  ....  887 

Removing         ■  from  lead  alloys.    (P)  Morrison 814 

Removing    —  from  plated  articles.    (P)  Barbeck    ..  844 

Separating            from  dilute  solutions.    (Pi  Darapskj  500 

slimes;     Settling                   Nichols 229 

smelting;     Battery   ami   cxanide                  Thomas '.isi 

Solubility   o!  in   hydrochloric  acid   in    presence   of 

some   organic   substances.      Awerkicw 1168 

-tellurium  alloys.      Itose 229 

Gold  chloride;    Reduction  oi           by  charcoal,     Lvery..  255 

fulminate;     Preparation  of .     Jacobsen    768 

Goldbeaters"  skin  ;    Manufacture  of  leather  from .     (P) 

Weilbier    1214 

membranes;    Permeability  ol  — — .     liigolow 93 

Gold  Coast;    Fibres  from  the 1148 

Rubbers  from  the 132 
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Government  Laboratory  :    Report  of  the  Principal  Chemist 

lor  the  year  ended  March  SI,   1908    839 

Grading  machines  for  comminuted  materials.     (P)  Robertson  1007 

Qraia;    Apparatus  for  determination  of  moisture  in  . 

(P)  Brown  and  Dove] 715r 

drying  machines.     IP)  Black  and  Lennox 885 

Machines   for  cleaning  and   husking  -.     (P)  Miiller  969 

Manufacture  of  alcohol  from  .     (P)  Waterkeyn..  1218 

products  :      Bleaching    and    ageing    .     (P)  Mears 

and  others    417 

Rendering    nutrient    constituents    of    — — ■    digestible. 

(P)  Finkler 243,  705r 

Treating  — — ■  previous  to  saccharification.     (P)  Boidin  586 

Treatment  of  .     (P)  Bloch 701 

Grains    for    malting ;     Preparing    — — .    (P)  Heuser    and 

Brain 241r 

Granite  ;    Artificial .     (P)  Mora  and  Mora 124 

<  5  rape    juice ;     Clarifying    and    preserving    .     (P)  De 

Mestral  and  others 1128 

marcs  ;    Distillation  of  .     (P)  Malpas   872 

marcs  ;    Extraction  of  potassium  bitartrate  from  . 

(P)  Raynaud 591 

musts  ;    Apparatus  for  desulphiting  and  concentrating 

.     (P)  Domerc  et  Esteve     1218 

sugar.     See  Dextrose. 

Grapes  ;    Origin  of  the  colouring  matter  of  red  : 

Laborde 763 

Malvezin  923 

Graphite  ;    Decacylene  as  a  solvent  for .    Ostromyss- 

lenski    980 

Disintegrating  .     (P)  Acheson 123 

lubricants.     (P)  Phillips-Smith    1049 

production  of  the  United  States 1111 

and  "temper  carbon":    Identity  of  .     Charpy..       23 

Transferring from  aqueous  to  non-aqueous  media. 

(P)  Acheson 494,  940r 

Grease  ;    Still  fo'r  treating  recovered  .     (P)  Ellis,  and 

Ellis-Foster  Co 949 

from    wool ;     Extraction    of    .     (P)  Shuman    and 

others    1057,  1057r 

Greases  for  lubricating  ;    Manufacture  of  .     (P)  Ridgill    758 

Grindelia.     Power  and  Tutin 295 

Grinding  composition.     (P)  Wilson    1153 

and  drying  materials.     (P)  Soc.  Chem.  Ind.  in  Basle..       12 

Grindstones ;     Manufacture    of    artificial    .     (P)  Rivas     283 

Grisoutine  G  and  B  ;  Suggested  alteration  of  safety  explosives 

.     Dautriche 769 

Guaiacol  carbonate;    Preparation   of   sulphonates   of  -. 

(P)  Einhorn 1176 

Guaiacol  phosphoric  esters  ;   Acid .     Auger  and  Dupuis     711 

(iuanidine  thioeyanate ;    Manufacture  of .     Laparre..     997 

Gnayale    plant ;     Extraction    of    rubber    from    the    . 

Atrevido 1123 

rubber.     See  under  Rubber. 

Guignet's  green  ;    Colour  and  composition  of .     Wohler 

and  Becker 865 

Gum  ;    Almond  tree  .     Huerre  699 

arabic  ;    Exports  of  from  India 583 

arabic  ;    Exports  of  from  Northern  Nigeria 583 

arabic  ;  Imports  of to  the  United  Kingdom ....  583,  583 

exports  from  Basra   584 

exports  from  Senegal 583 

-lac  insect  of  Madagascar.     Newstead 412 

Manufacture  of  soluble  ■ : 

(P)  Fritsche 822 

(P)  Fritsche,  and  Stolle  und  Kopke   1077r 

tragacanth  ;    Exports  of from  Smyrna 584 

Gums  ;    Apparatus  for  extracting .     !P)  Nicolas  et  Cie.  820, 

1214 

Extraction  of .     (P)  Nbdon 413 

Regenerating,   devulcanising.  and   agglomerating . 

(P)  Rouxeville 1124r 

of    Sapotarerp ;     Substance    from .     (P)   Dessau..  584r 

The  soluble,  hydrating  enzyme  in .     Voley-Boucher  992 

Substitutes  for from  aldehydes  and  phenols.     (P) 

Helm  412,  1212/- 

Tropical as   rosin    substitutes    for    paper   sizing. 

Klemm    1129 

Uses,  properties,  and  production  of  583 

vulcanised  :    Regeneration  of  .     (P)  Rouxeville. . .  950 

Gun  barrels  ;   Composition  for  cleaning  and  lubricating . 

(P)  King's  Norton  Metal  Co.,  and  others    645 

Guncotton  charges  for  projectiles,  torpedoes,  Ac.  ;    Manu- 
facture   of    .     (P)  New    Kxplosives    Co.,    and 

Carter    877 

Recovery  of  the  nitrating  acid  in  the  manufacture  <rf 

.     (P)  Claessen    961 

Gunpowder ;    Apparatus   for   dividing  gelatinous   into 

particles.     (P)  Wads  worth    421 

Manufacture  of  .     (P)  Volney 9:2 

Guttapercha;    Agglomerating  and   regenerating .     (P) 

Rouxeville    458/-,  695 

Apparatus  for  washing .     (P)  Kempter      346r 

Karitt> from  Sierra  Leone.     Spence 413 

Obtaining from  lactescent  plants.     (P)  Sandmaim  VV-'.r 

Gypsum.     See  Calcium  sulphate. 
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Hamatein.     Perkin  and  others 744r 

Hematoxylin  ;    Dyestuff  from .     (P)  Oakes    72r 

Hsemoglobin  preparations  ;   Manufacture  of .     (P)  Lewy    522 

products ;      Preparation     of     stable     .     (P)  Sicco 

Med.-Chem.  Inst.  F.  G.  Sauer    470c 

Vinaceous  beverage  from .     (P)  Sauer  and  Hopfner  241r 

Hair,  artificial ;    Manufacture  of  strong,  elastic,  transparent 

— — .     (P)  Crumiere 977 

Dyeing  : 

(P)  Meister,  Lucius,  und  Briining    1202 

(P)  Schueller   445 

(P)  Wolffenstein  and  Colman    803 

fibres  ;    Fixing  in  their  positions  in  a  fabric  to 

render  it  rigid.     (P)  Roux 1201 

Half-stuff.     See  under  Paper. 

Halogen  carriers  ;   Pyridine  bases  as -.     Cross  and  Cohen    249 

w-Halogen-methylanthraquinone    compound.     (P)  Badische 

Anilin  und  Soda  Fabrik 851r 

Halogens ;    Determination  of  in  chlorobromo  organic 

compounds.     Baubigny  596 

Hamamelis  virginiana  ;    Oil  of  .     Scoville   710 

Hanks ;     Apparatus    for    rinsing after    dyeing.     (P) 

Wallays 1202 

Heat ;    Composition  for  storing  .     (P)  Serve 39 

and  gas  under  pressure  ;  Production  of .     (P)  Lang  1144 

Heating  apparatus.     (P)  Carmichael  and  Morrow    1050 

apparatus  and  process.     (P)  Stafford    1050 

chambers.     (P)  Sprenger 1050 

device  for  heating,  evaporating,  and  dissolving  vessels. 

(P)  Peters 113 

liquids  and  apparatus  therefor.     (P)  Mauvernay   929 

liquids ;     Device    for    .     (P)  Deuts.    Continental- 

Gas-Ges.,  and  Mucke 1141 

Manufacture  of  filaments  for  ■.     (P)  Michaud  and 

Delasson 216,  677,  742,  1012r,  1104r,  1145r,  1198/- 

oxidisable  materials  without  oxidising.     (P)  Stobie  ...     617 
powdered    material    in    thin    layers ;     Apparatus    for 

rapidly .     (P)  Beilby  and  Beilby 969 

process  and  apparatus.     (P)  Singer  and  Harsanyi  ....     850 
sugar   juice   and   other  liquids  ;     Apparatus   for   — — . 

(P)  Harvey 1216 

Heenan  refuse  destructor  ;    The -.     Foster 383 

Helianthin.     See  under  Azo  dyestuffs. 

Heliographic  papers.     (P)  Roth    471 

Heliotropin  ;    Manufacture  of  — — .     (P)  Fritzsche  und  Co., 

and  Verona  Chemical  Co 644,  958r 

Helium  ;    Liquefaction  of .     Onnes 840 

in  minerals.     Strutt 769 

Helkomen,      basic      bismuth      dibromohvdroxvnaphthoate. 

Richter    1083 

Hemicelluloses  ;  Action  of  certain  fungi  on  — ■ — -.  Schellenberg  1081 

Hemlock    alkaloids ;     Physiological    action    of    the    . 

Albahary  and  Loffler 1221 

Hemp  ;    Bacteriological  retting  of  .     (P)  Collard-Bovy 

and  Van  Seters 1016 

Bleaching  .     (P)  Jardin    499r 

Bleaching  and  dyeing  .     (P)  Quern 221,  444r 

Boiling  Manila  for  paper  making 517 

Constituent  of  Canadian  — ■ — •.     Finnemore  829 

Cultivation  of  sisal  in  India.     Mann 220 

Indian  ;    Charas  of  ■.     Hooper 1038 

Indian  ;    Valuation  of  .     Hooper 874 

and  linen  fibres  ;  Distinguishing .     Hanauseck 400 

retting  ;    Manurial  value  of  mud  from  .     Calabresi     348 

Sisal in  German  East  Africa 220 

Treatment  of  — — .     (P)  Synd.  des  Proc.  Rousseau  119.  558/ 

waste;     Utilising by    distillation.     Csokas 1052 

Hempel's  pipettes  ;  Arrangement  to  facilitate  the  use  of . 

Studer 183 

Heracleum  giganteum  ;    Oil  of 710 

Heroult    process  ;    Desulphurisation    in    the    — - — .     Geilen- 

kirchen    691 

Ifet'eti    braziliensis    and    Funtumia    elastiea    latices ;     Com- 
parative sizes  of  the  caoutchouc  globules  in  . 

Spence 1 123 

latex;     Formic  acid  as  coagulant  for  .     Spence..     458 

latex ;     Presence    of     an    oxidising    enzyme    in    . 

Spence 909 

Hexachlorobenzene  ;    Deposit  of  .     Conroy 368 

Hexamethylenetetramine ;      Detection     and     determination 

of    in    pharmaceutical    mixtures.     Puckner 

and  Hilpert   1 175 

Hide-powder ;     Preservative    effect    of    "  boro-phenol "    on 

chromed .     Parker  and  Hough 820 

powder  ;    Standardisation  of .     Parker  and  Hough    695 

substance  ;     Determination  of  dissolved  in  soak 

and  lime  liquors.     Stiasny  1031 

Hides  ;    Apparatus  for  treating  .     (P)  Turner  Tanning 

Machine  Co 133f 

Bating  .     (P)  Rohm    133 
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Hides— cont. 

Carroting  —  -.     (P)  Pichard  and  Pichard 30r 

Converting  into   substitute   lor   whalebone,    &c. 

(P)  Vantajol 1125 

Disinfection  of  imported .     (U.S.  Treasury)    512 

Preparing in  making  leather.     (1')  Rohm  581,  58i»-,  867r 

Preservation,  disinfection,  and  cure  of -.    Seymour- 
Jones  ' 909 

Sampling  .     Nicolardot 512 

Substance  for   treating  .     (P)  Nowak   and   others     30»- 

Tanning .     (P)  Inouye  and  Dogura    30 

Tanning  and  making  leather.     (P)  International 

Process  Tanning  Co 1125,  1214r 

Treatment  of  ■ : 

(I')  Ward  and  others 1166 

(P)  Withey 867r 

Treatment  of   raw  .     (P)  Inrig   and   McKrell 820r 

Unhairing  with  sulphurous   acid.     Thuau 1030 

Hip  oil.     See  under  Oils,  fatty. 

Holland  ;  Duty  free  admission  of  certain  chemicals  into 998 

Holmium  ;    Separating  — —  from  rare  earths.     .Tames....      521 

Homogenising  milk,  &c.     (P)  Risberg 465,  638r 

Homopiperonal  and  its  dervatives.    Semmler  and  Bartelt. .   1039 

Honey,    artificial ;     Use    of    resorcinol   for    detecting   . 

Riechen  and  Fiehe 1171 

Detection   of  sucrose   and   its   decomposition   products 

in  .     Fiehe 1127 

Distinction  between  natural  and  artificial .     Fiehe  1127 

pollen;     Microscopical    study    of    .     Young 869r 

Honeys,    American ;    Analysis    and    composition    of   . 

Browne 869r 

Hop  tannin.     Chapman 135 

Hops  ;    Air-dried  or  kilned  85 

Chemical  analysis  of .     Lintner   1170 

Increase   of   extract   by    improved   sparging   of . 

Parik 1170 

Making  extracts  of  .     (P)  Davidson  and  Burra  . .    464»- 

and  their  practical  value  to  the  brewer.     Le  May....     912 

Recognition   of    sulphuring    in .     Wiegmann    and 

Carl   1034 

Hordein.     Kleinschmitt    172 

Hydrolysis  of  .     Osborne  and  Clapp 172 

Horn  ;    Dissolving  .     (P)  Diener 235 

-like  substance  from  casein  ;    Manufacture  of  a  . 

(P)  Betz 867r 

substitute.     (P)  Auner 348 

Substitute  for ■  from  casein  or  skimmed  milk.     (P) 

Pozzi  and  Tondelli 696 

Treating  and  making  articles  from  .     (P)  Parkin 

and  Williams 911 

Treatment  of  — — .     (P)  Inrig  and  McKrell 820r 

Horsehair,  artificial;    Manufacture  of .     (P)  Crumiere   682. 

1150r 

Hurter  memorial  lecture.     Lodge 731 

Hydrastine  ;    Determination  of .     Puckner 874 

Determination  of in  the  fluid  extract  or  rhizome 

of  Hydrastis!  canadensis.     Boeder 1037 

Hydrastis  canadensis ;    Determination  of  hydrastine  in  fluid 

extract  or  rhizome  of  .     Roeder    1037 

Hydrazine;    Manufacture  of  — — .     (P)  Raschig..91,    246r,    522 
Hydriodic  acid  ;  Influence  of  iron  compounds  and  peroxydases 

on  catalysis  of by  hydrogen  peroxide.     Wolff 

and  de  Stceklin 772 

Hydrocarbons  which  absorb  water;    Preparing .     (P) 

Lifschfitz 554 

Action  ol  sulphur  on .    Capelle 2-19 

used  in  cleaning  or  dyeing  ;  Regenerating  and  clarifying 

.     (P)  Toby mo 

Continuous  rectification  of  volatile  .     (P)  Barbet    217 

Explosive  combustion  of .    Bone 215 

or  hydrocarbon  mixtures  for  motive  power,  heating,  &c.  ; 

Liquid .    (P)  Clanssen  and  Cobbett  ...  850,   U98r 

Increasing    explosiveness    of    high    b.    pt.         -.    (p) 

Ettitgerswerke 07,  1  I4.r>r 

Manufacture  of  gas  from  heavy  liquid  .    (P)  Cie. 

Anon.  Contmentale  pour  la  ETabr.  des  Compteurs 

1   Qaz  et  autres  Appar 708r 

Manufacture  of  gas   from  liquid  — — .    (P)  Frost  and 

.Nix lor,2 

Manufacture  of  gas  from  volatile .    d'}  Parker..     081 

Nitration   of  aromatic  .      ( P)    Meistcr,    LUCiUS,    11111I 

Bruning 1 199 

Oxidation  oJ  In  air  in  presence  of  phosphorus. 

Colson 474 

Paralfln in  (at  Of  silkworm  pupae.     Menozzl  and 

Moreschl 111 

Production  of  aromatic from   naphtha  and  car- 

buretted  water-gas.     I P)  Niktforofl    988 

Refining  crude              (P)  MoMullen  151 

Thermal  decomposition  of .     Bone  and  Coward.,  kku 

Hydrocellulose.    Schwalbe   86 

Hydrochloric  add   and   ammonia;    Manufacture  of . 

(p)  Whitehouse  809 

from    calcium    chloride;     Manufacture   of  with 

calcium  fluoride.    <  P)  Bchollmeyer 502 

1  llectrph  is  ol  solul  Ions  ol  : 

Doumer 

Quilloz 10Q 

gaB ;    Preparation  of  dry .    (P)  Meyer 502 
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Hydrochloric  arid     cont. 

and  magnesia;    Manufacture  i>r  —   -  from  magnesium 

oxychloride.     (P)  Dieffenbach  and  Moldenhauer  . .    L208 

Purifying .     (P)  Skinner 225 

Hydrocyanic   acid;     Converting  ■  into   nitrogen   oxides. 

( P)  Dieffenbach  and  Moldenhauer   981 

Manufacture   of .      (P)  Dieffenbach    and    Molden- 
hauer         981 

Synthesis  of  in  a  gas  producer.     Woltereck 561 

Hydro-extractors.     (P)  Diamanti    and    Beuf 72 

Separately   collecting   different  portions   of   liquid   dis- 
charged from  .     (P)  Hampl 675 

Hydrofluosilicic  acid  ;    Manufacture  of  .      (P)  Riviere     281 

Hydrogen    and    carbon  ;      Direct    union    of     .      Bone 

and  Coward  1 1 4:5 

Generating  .     (P)  Foersterling  and  others  448 

generator.     (P)  Dansette 1152 

Manufacture  of  .     (P)  Lane  and  Monteux 809 

Manufacture    of   for   lighting,    beating,    At.     (I'i 

Vignon 677 

Manufacture  and  purification  of .     (P)  Jaubert  152,  810r 

and    nickel ;      Relation    between    ■ .     Mayer    and 

Altmayer 1116 

in  organic  compounds  ;    Determination  of  active  . 

Zerewitinoff    839 

and  oxygen  ;   Preparation  of by  electrolysis.     (P) 

Aigner  946 

Preparation  of  pure  .     Maurieheau-Beaupre 855 

"value"    for    determining    unsaturated  ■  organic    com- 
pounds.    Fokin 87S 

from  water-gas;    Industrial  preparation  of  .     Bay   1 1 4:> 

from  water-gas  ;    Producing : 

(P)  Frank    75c 

(P)  Vignon    1019 

Hydrogen  peroxide  ;    Conversion  of  persulphuric  acid  into 

.     (P)  Cons.  f.  Elektrochem.  lnd 856 

Detecting in  gas  mixtures.     Reiser  and  McMaster     141 

on    fabrics  ;     Determination    of    .     Schemer    and 

Vernet 895 

Formation  of  .     Fischer  and  Binge 446 

from     magnesium     sulphate     and     sodium     peroxide. 

Scheurer  and  Vernet 895 

Manufacture  of  : 

(P)  Cons.  f.  Elektrochem.  Ind 448 

(P)  Fischer 12:! 

(P)  Kahlbaum 226 

Photographic  capacity  of  and  its  so-called  radio- 
activity.    Dony-Henault 833 

Production   of from  aluminium  or  zinc  and  water. 

Barnes  and  Shearer 905 

Rendering  stable  : 

(PI  Arndts 448,  940r 

( P)  Queisser 220,  628r 

solutions;    Rendering  stable.     (P)  Merck 1204 

Stable  solution  of .     (P)  Heinrici I23r 

Hydrogen  persulphide.    Schenck  and  Falcke    855 

disulphide,    and    trisulphide.     Bloch   and    Holm 74S 

Hydrogen  sulphide  ;    Oxidation  of  — ■ — ■  to  obtain  sulphur. 

(P)  Feld    810,  1058>- 

Hydrogenation  ;     Equilibria    of   .     Padoa   and   Fabris  1083 

Hydrolysis  ;    Measurement  of  protein  .     Sdrensen  ....     135 

Hydrosols    of    metallic    oxides  ;     Preparation    of by 

peptisation  of  their  gels.     Muller  '.    1067 

Precipitation  of  by  freezing.     Lottermoser    1224 

Hydrosulphite-anthraquinone  discharge  mixture  : 

Schmid    lis 

Sunder lis 

-formaldehyde  ;    Analysis  of .    Greaves 802 

-formaldehyde;     Non-existence   of  sodium  .     Von 

Meyer    121 

Hydroxides  ;   Action  of  carbon  dioxide  at  0°  C.  under  pressure 

on  some  metal .     Cameron  and  Robinson  ...    1203 

Hydrosulphites  ;    Manufacture  of  stable .     (I'I   Meistcr. 

Lucius,  and  Bruning  75 

Hydroxy-acids ;  Compounds  of  bismuth  with  aliphatic . 

Telle 1040 

o-Hydroxyaldehydes  ;    Preparation  of  aromatic     — .    (P) 

Weil 592 

HydroxyanthraquinoneB ;     Methyl    ethers    of    some    . 

I'n  kin    11;, 

a-/3-Hydroxyanthraquinones ;     Preparation    of  ipi 

Wedekind  und  Co.  681 

Hydroxyanthrarufln     and     Eydroxychrysazln.     See    under 

Anthracene  dyestuffs. 
Hydroxy-compounds ;     Preparation    of  from    their 

alkali  sails,    (i'i  Chera.   lain-,  Grunau,  Landshoff, 

Qnd    .Meyer 681 

2-HydroxydlhydroquinoxaUne.    (P)  Lange 471 

Hydroxyi-dcrivaiives  of  aromatic  hydrocarbons  ;    Rendering 

soluble  in  water.    (P)  Frledlaender 899 

Bydroxy-fattj    adds;    Preparation  oi  (P)  [mbert   tl80r 

7-Hydroxy-/S -naphthoquinone;      Uonlum    compounds   and 

azinea  irom  btehrmann  and  Brunei    680 

o-Hydroxy-p-nltranlllnesulp] Ic  acid.    (P)  tfeister,  Lucius, 

1  Bruning  558 

o-Hydroxythlonaphthones ;      Manufacture     oi  (P) 

d  1  teXi  Lucius,  und   Bruning 899r 

Hyoscyamus  extracts;    Determination  ol  alkaloids  in . 

Kupp  and  Zimiius    1082 
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Hypochlorite  in  potassium  chlorate;    Detection  and  deter- 
mination of .    Carlson  and  Qelhaar   800 

Rotations;   Electrolytic    manufacture    of .       (P) 

Digby    863r 

Hypochlorites;    Blectrolytically  produced  fluids  containing 

.    Alexander   158 

Hyponitrous  acid;    Decomposition  of •.     Divers 223 
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Production   of    .    (P)  Seay    Internat.    Ice  and 

Refrigeration  Machinery  Co 

Iceland    moss  ;      Paint    size    from    .      (P)  Bruhn    and 

Timpke 132 

Igniting  composition  tor  "  match  ribbons  "  :    Manufacture 

of    IP)  Bochum-Lindener   Ziindwaren    und 

Wetterlampenfabr 963 

Illuminating :      Filaments     for     .     (P)  Midland     and 

Delasson 216,  677,  742,  1012c 

gas.    Set  under  Gas. 

materials ;     Ammoniacal    compounds    of   higher   fatty 

aeids  as  .     (P)  Boehringer  und  Soehne    326 

Images  ;    Reproducing on  glass,  porcelain,  metal,  fee. 

P]  Anthes,  and  Lloyd,  Ltd 592 

lmides  of  aromatic  sulphonic  acids  ;    Preparation  of  . 

Haga 1131 

Import  duties  :    Japanese  299 

Imports  of  the  United  Kingdom,  1900—1907 647 

Impregnating  machine  :    Centrifugal  .    (P)  Gebr.  Heine  1142 

materials.     tP)  Ali-Cohen 816 

Incandescence  bodies  for  electric  lamps  : 

(P)  Allgem.   Elektricitiits  Ges 276,  798c 

(P)  Arsem 15 

<P)  Cnolidge 15,  15 

(P)  Ceu.  Electric  Co 114c,  216,  270 

IP)  Just  and  Hanaman 216c 

bodies   for   gas    lighting  :     Manufacture   of   from 

artificial  silk.     (P)  Cerofirm  Ges 742 

bodies  ;    Metallic  for  electric  larftps.     (P)  Deuts. 

Gasgtuhlicht  A.-G 68c,  495c, 

bodies   of   tungsten.     (P)  Ges.   f.    Venverthung   Chem. 

Produkte 

electric  lamps  : 

(P)  Stearn  and  Topham 

(P)  Westinghouse  Metal  Filament  Lamp  Co.    . . 
electric    lamps  ;     Making    conducting   joints    in   metal 

filament : 

(P)  Elektr.  Glublampenfabrik     849,  1104 

(P)  Hyde    849 

filaments.     (P)  Gliihlampenwerk  Anker 276,  678c 

filaments  for  electric  lamps  ;  Apparatus  for  making . 

(Pi  Cazin    114 

filaments  of  electric  lamps  ;    Formation  of : 

(P)  Soc.    Fran?.    d'Incandescence   par   le    Gaz..   1198 
(P)  Soc.   Laearriere  pour  la  Fabr.   des   Lampes 

Electriquee  1198 

filaments  for  electric  lamps  ;  Formation  of  metallic -. 

(P)  Soc.  Franc.  d'Incandescence  par  le  Gaz 1198 

filaments  for  electric  lamps:    .Manufacture  of  : 

<\>i  General  Electric  Co 1197 

P)  Jahoda  and  others   890c,  890 

I  P     Coze)    932 

P    Parker  (lark  Electric  Co 438c 

P    Von  Inwald    1145 

(Pi  Whitney,  and  General  Electric  Co. 9S2r 

(p;  Wolfram  Lampen  A.-G 973,  inn.  1145c 

(Pr  Zeroing    1197 

filaments ;     Joining to    wire    leads.     (P)  Elektr. 

Gtiiblampenfabr.  Watt 849 

filain'nf-  for  lighting  and  beating  in  air.     ip)  Michaud 

and  Delasson  216,  677 

filaments  :    Manufacture  of  : 

< Pi  Anger : 620 

(P)  Kggers   438 

filaments  :   Manufacture  of  electric  .     (P)    Ephrem     397 

filaments;    Manufacture  of  metallic  electric  .     (i'i 

Siemens  und  Halske  A.-G 849,  1105r 

filaments  ;     Plastic    mass    from    tungsten    compounds 

for .     (P)  Siemens  und  Halske    A.-G 496c 

filaments     of     refractory     metals.     (P)  Siemens     und 

Halske  A.-G 68,  276,  276c 

filaments  ;    Treating  refractory  materials  for  ■.     (P) 

General  Electric  Co 180 

gas  lighting  ;    Flameless  combustion  in  -.    Meunier    491 

lamp  filaments  ;    Connecting  with  current   leads. 

(Pi   Westinghouse    Metal    Filament    Lamp    Co 68c 

lamp    filaments;     Manufacture    of    .     (P)  Parker- 
Clark  Electric  c,j 154c 

lamp  filaments  of  tungsten  or  its  alloys.      (P)  Siemens 

und   Halske  A.-ti 151c 

lamps;     Metallic    conductors    for    .     (Pi  General 

Electric   Co 490 

mantles  : 

P    Courtot    216 

(Pj  Simonini    932,  1012c 
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Incandescence    eont. 

mantles;    Filament  for  .     (P)   Laigle 216,  620r,  820 

mantles.     Finishing    bath    for   ■ •.     (P)  Soc.   dti    Bee 

lY.incais    397 

mantles  for  '-'as  lighting  '■ 

( P)   Sussniann    154 

I P)  Wcickert   890 

(P)   White 848 

mantles  ;      Impregnating    .     (P)  Soc.     Fran?,     de 

Chaleur  et  Lumiere 2 id 

mantles  ;    Manufacture  of  : 

(P)  Buhlmann  438r 

(P)  Cossard    15 

Incombustible     materials      of      different     melting-points; 

Separating .     (P)  Leitch,   and  Metal    Process 

Co 451 

Incubation  tests.     Clark  and  Adams 706 

Jndanthrene  Blue  on  cotton  fibre  ;    Examination  of  . 

Nothnagel  and  Vive 682 

lndanthrene  ;     Printing  with    .      (P)  Badische    Anilin 

und  Soda  Fabrik    332 

Vat  dyestuff  from  .     (P)  Bayer  und  Co 744r,  744 

1  ndia  ;    Carborundum  discoveries  in  505 

Chemical  trade  of  1135 

Coal  output  of  — — ■    971 

Explosives  authorised  for  importation  into  British  — — ■    472 

Indigo  crop  of  115 

Indigo  in  1055 

Lac  trade  of  1074 

Manganese  ore  deposit  in  South  .    Ahlers 1156 

Manganese  ore  production  of  984 

Mineral  production  of  — — ■ 1157 

Revised  tariff  valuations  of  ■ 143 

Indian  fixed  oils;    Characters  of  some  •.     Hooper....     906 

hemp.     See  under  Hemp. 

Indicator  highly  sensitive  to  alkalis,   for  use  with  N/100 

solutions.     Rupp  and  Loose    1223 

Metanil  Yellow  as  a  selective  .     Linder 185 

Rosacyanin  as for  boric  acid.     Clarke  and  Jackson  770 

Indicators    used    in    acidimetry ;     Constitution    of  . 

Hewitt 357 

Indigo  ;    Behaviour   of  towards   alkalis.     Friedlander     440 

Chlorinated  derivatives  of  ■.     (P)  Soc.  Chem.  lnd. 

in  Basle    116,  156c,  745r 

Chlorinated   dibromo  .     (P)  Meister,   Lucius,   und 

Briining 975 

on    cotton    fibre  ;     Examination    of    -.     Nothnagel 

and  Vive 682 

crop  of  India 115 

Dibromindigo ;  Manufacture  of  — — •.     (P)  Soc.  Chem. 

Ind.  in  Basle 441c 

discharging;    Action  of  oxalic  acid  in  .     .lorisseu 

and  Ringer 082 

Discharging ■  by  means  of  chlorates.     (P)  Lembach 

und  Schleicher 803 

Discharging  by   hydrosulphite-formaldehyde  ; 

Aubert 330 

Battegay 330 

dye   vats  ;    Hawking   machines   for  .     (P)  Turner 

and  Turner 978 

dyeing  ;    Improvement  in  the  copperas  vat  for  . 

Binz  and  Marx 220 

dyeing;      Discharging     by     hydrosulphite.     (P) 

Haller   025 

ilycstuffs ;       Electrolytic     preparation     of     .     (P) 

( Ihaumat 441  c 

dyestuffs  ;     Manufacture   of   leuco-derivatives   of  — — . 

(P)  Badische  Anilin  und  Soda  Fabrik 935,  1055c 

Electrolytic  reduction  of  ■.    Chaumat  69 

Fixing  on  cotton.     .Teanmaire 443 

group ;     New   synthesis    in   the   .    Wieland   and 

Gmelin ' 1146 

Halogen  derivatives   of  .     Schwalbe  and   .lochheim  1147 

Halogenated  sulphonic  acids  of  .    Schwalbe  and 

Jochheim    1147 

in  India    1055 

Indigotin ;     Potassium    permanganate   value  _  of  . 

Miller  and  Smirnoff 555 

Manufacture  of  .     (P)  Clayton  Aniline  Co 156c 

Manufacture  of  a  halogen  derivative  of .     (P)  Soc. 

Chem.  Ind.  in  Basle    71c,  800,  1200 

Manufacture    of    a   tribromo    derivative  of  — ■ — .      (P) 

Soc.  Chem.  Ind.  in  Basle 893 

Monobromindigo  ;     Manufacture     of     — ■ — .     (P)  Soc. 

Chem.  Ind.  in  Basle    622c 

Monochloromonobromo   derivatives   of   .     (P)  Soc. 

Chem.  Ind.  in  Basle    441r 

,5-Xaphthylindigo ;      Bromo-substitution    products     of 

.     (P)  Meister.   Lucius,  und  Briining 1147 

as  an  oil  colour.     Tiiuber 1073 

Production   of   azo   dyestulfs   as  reserves   under  . 

(P)  Kettenhofer   Druckfabr.    Felmayer   und   Co...     854 
Reduction    of    .     (P)  Badische    Anilin    und    Soda 

Fabrik 935 

Trichloroindlgo ;      .Manufacture     of    .       (P)    Soc. 

i  hem.  End.  in  Basle    1055 

i  ie  of  Azo  Beds  in  producing  discharge  effects  on . 

Schweitzer  and  Ebersol 624 

vat  for  dyeing ;   Preparation  of  the .    (P)  Chaumat  567r, 

1202 
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Indigoid  dyestuffs  : 

Friedlander 398,  743 

Friedlander  and  others 743 

Behaviour    of   towards    alkalis.     Friedlander     . .     440 

Indirubin  ;    Vat  dvestuff  from  .     (P)  Soc.  Chem.  Ind. 

in  Basle  ' 116r,  1015 

Indoform,     so-called     salicylic     acid     methylene     acetate. 

Frerichs 1083 

Indophenol-like   condensation   products ;    Manufacture   of 

.     (P)  Chem.  Fabr.  vorm.  Weiler-ter  Meer  329c,  937?- 

Indophenol    series  ;      Leuco     compounds     of      the     . 

(P)  Act.-Ges.  f.  Anilinfabr 441 

Indoxyl  and  acenaphthenequinone  ;   Vat  dyestuff  from  — — . 

(P)  Basle  Chemical  Works 894 

and    its    homologues    and    derivatives  ;     Manufacture 

of .     (P)  Basle  Chemical  Works 893,  893r,  893r 

Indoxylic  compounds  ;   Manufacture  of .     (P)  Badische 

Anilin  und  Soda  Fabrik 745?' 

Indulines.     See  under  Azine  dyestuffs. 

Industrial  diseases  ;    Second  Report  of  Departmental  Com- 
mittee on  Compensation  for  ■ 1152 

Inflammable  materials  ;    Regulations  for  the  transport  of 

in  the  United  States  918 

substances;    Regulations  for  storing  in  Berlin..       32 

Ingots  ;    Forming  .     (P)  Jones  and  St.  Clair   814 

Inks  ;     Composition    and    differentiation    of    English    . 

Mitchell 327 

Iron-gall  .     Silbennann  and  Ozorowitz 974 

Manufacture     of     machine-rulers'     .     (P)  Bezzant 

and  Bezzant 1029 

for   polishing   leather   in   the    cold ;     Solid   .     (P) 

Chem.  Fabr.  Elektro  1075 

Sympathetic  .     (P)  Garzino 895,  976?' 

Inositol  in  mistletoe  berries  ;    Racemic  .     Tanret. ...       89 

Insecticide-disinfectant.     (P)  Chem.  Fabrikswerke 1037 

-fertiliser.     (P)  Dokkenwadel 635,  995r,  1125r 

Insecticides ;    Compound  resinate.s   as  .     (P)  Schirmer     587 

Kerosene   emulsions   as .     Shutt 639 

Poisonous  .     Barsacq 414 

Inspector  of  Explosives  ;   32nd  Annual  Report  of  H.M.  ■     959 

Insulating  electric  cable  trenches  ;    Pitch  product  for  — — •. 

(P)  Marriott 630 

electric  conductors.     (P)  General  Electric  Co 130 

materials  : 

(P)  Ali-Cohen 816 

(P)  Asbestos  Wood  Co 27r,  453r 

(P)  Connolly    27 

(P)  General  Electric  Co 130,  816 

(P)  Marcellot 811 

(P)  Meyer-Zimmerli   167 

(P)  Wunnersche  Bitumenwerke,  and  Heide  .  . .    1160r 

material  from  milk.     (P)  Frye   1026 

material  from  phenols  and  formaldehyde.     (P)  Baeke- 

land 690 

material ;  Plastic,  non-inflammable .     (P)  Proveux     816 

material ;    Stearine  pitch  as  an  .     (P)  Dupr6  and 

Icard 620 

materials   with   kieselguhr   base.      (P)  Denniel   ei   Cie.     410 

Intestines  ;   Manufacture  of  leather-like  products  from . 

(P)  Thiemt  und  Co 1031 

lnukaya  oil  and  Inukusu  oil.     See  under  Oils,  fatty. 

Invertase  of  the  date  ;    Endo-  and  ekto-  .     Vinson 701 

of  yeast;    Adsorption  affinities  of .     Michaelis. .  . .      416 

Iodates  ;    Determination  of  .     Brunner  and  Mellet  . . .     141 

Iodic  acid  ;    Determination  of  .     Casolari    357 

Oxidation   phenomena   produced    by   .     Baubigny     625 

Todide,  chloride,  and  bromide  ;  Separation  of .     Jannasch    747 

Iodides  and  sulphur  ;     New  type  of  combination  of  . 

Auger 355 

[odine;    oxidation  ol   phosphorous  acid  by  ■  Steele  1110 

products;   Manufacture  of .    (P)  Hertkorn ii7o 

[odo-fatty    add   esters   and   salts;     Preparation   ol   high- 
molecular  tree  from  chlorine.    (P)  EUedel   ..   122:'. 

p-Iodogoaiacol.    Afameli  and  Pinna 90 

ionone ;     Preparation   of    perfumes    containing        — .    (P) 

Coillin    999 

iiinmim    purpurea;     Examination    of    .    Power    and 

Bogerson 828 

Iridium   crucibles   in   chemistry;     Use   of  Orookes. .      715 

Iridium  oxides ;    Dissociation  of .    Wfthler  and  Witz- 

mann   279 

Iron  ;     Action    of    water    and    aqueous    solutions    on . 

lleyn   and    Bauer 509 

Addition    ol    titanium    to    cast  Keise f»71 

Alloying    tungsten    or    molybdenum    with .    (i>) 

S  emery 680 

alloys  : 

(P)  Rauchj Kit 

Venator 22k 

alloys    low    in    carbon;     Producing   •      —      Neumann..      842 

aiiuvs ;       Manufacture     of     .       (P)    Elombacher 

iiniii mwerke  and  others 944 

-aluminium  alloys,     (iwyer L068 

articles;   Case-hardening-  (P)  Maohlet . . . .  985,  I210r 

articles ;    Manufacture   of by   eleotrodeposition. 

(P)  Cowper-Colei 1119 
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Iron— cont. 

articles  ;    Producing  an  alloy  on  the  surface  of  . 

(P)  Winterbauer  and  others 1157 

Autogenous  soldering  of  cast .     (P)  Soc.  1' Acetylene 

Dissous  de  Sud-Est   " 287 

-blast   furnace    gases  ;     Apparatus    for   wasliing   . 

(P)  Thwaite   945r 

and  calcium;    Alloying  .     Hirsch  and  Aston 942 

-carbon  alloys  ;  Influence  of  phosphorus  on .     Wiist  406 

-carbon    alloys ;     Specific    heat    of    .     Oberhoffer 

and  Meuthcii  406 

-carbon  equilibrium.     Upton 1114 

Carbon  and  sulphur  in  .     Levy 570 

castings  ;     Metal   for   use   in    making   malleable   . 

(P)  Galbraith 338,  509/- 

Causes  and  prevention  of  corrosion  of .     Speller . .  406 

Cementation  of  .     (P)  Machlet 985 

and  chromium  ;    Estimation  of  in  a  mixture  by 

titanous  chloride.     Jatar 07:'. 

content  of  minerals  and  rocks  ;  Influence  of  fine  grinding 

on  the  ferrous  .     Hillebrand 813 

-copper  alloys.     Sahmen 1065 

in  copper  alloys;    Determination  of  ■ .     Gregory..  163 

Copper-clad .     (P)  Monnot,  and  Duplex  Metals  Co.  862 

-copper     and     iron-copper-lead     mattes ;     Constitution 

of  .     Fulton  and  Goodner 1207 

Corrosion  of from  the  electrochemical  standpoint. 

Burgess  941 

Desiliconising  and  purifying  cast  .     (P)  Muirhead  451, 

905r 

Detection  of  .     DelSpine 715 

Determination  of  carbon  in .     De  Koninck  and  von 

Winiwarter 284 

Determination  of  manganese  in  ■ .     Raymond 284 

Determination  of by  permanganate,  after  reduction 

with  titanous  sulphate.     Newton 472 

Determination  of by  permanganate  by  Reinhardt's 

method.     Chem.      Kommission      Vereins      Deuts. 

Eissenhiittenleute   422 

Determination  of  phosphorus  in  .     Chesneau....  47:; 

Determination  of  sulphur  in  by  the  hydrogen  jet 

method.     Boiling    1022 

Determination  of in  presence  of  vanadium.     Edgar  83S 

Determination   of   vanadium   in   .     Campbell   and 

Woodhams 902 

Determination  of  — — ■  volumetrically  in  ferrovanadium. 

Warynski  and  Mdivani 687 

Effect  of  coal  gas  on  corrosion  of  a  buried  pipe. 

Dudley    228 

Electric  furnace  for  melting  .     (P)  Bronn 577 

Electric  furnace  for  smelting  .     Igewsky 576 

Electrical  testing  of during  annealing.     Creighton  946 

Electrodeposition  of  .     (P)  Cowper-Coles.  .80,  131,  168r. 

454r,   577,  1118 

Electrolytic  refining  of  .     Kern    758 

Enamel-glazes  for  .     Eyer 628 

Enamelling  of  ■.     Vondracek 1020 

Enamels  for  cast  .     Riddle 565 

Extraction  of  .     (P)-  De  Laval 338,  338r 

Extraction  of  gases  contained  in  .     Boudouard..  76 

Ferric  oxide  as  standard  for  volumetric  determination 

of  in  hydrochloric  acid  solution.     Brandt..  1001 

Flame  spectra  of  .     Hemsalech  and  de  Watteville  507 

founding  ;    Use  of  high  percentage  fevrosilieon  in  . 

Westhoff   942 

Furnace  for  malleable  cast .     (P)  Soc.  des  Acieries 

de  Paris  et  d'Outreau 26 

industry  ;    Development  of  the  Swedish  .     Vogel  284 

Influence  of  silicon  on  the  properties  of  .     Jouve  1023 

Manganiferous  pig  .     Guillet 162 

Manufacture  of  — ■ —  : 

(P)  Hartenstein,     and     Electro     Chemical     and 

Development  Co 689 

(P)  Wikstrom    814 

Manufacture  of  by  the  basic  Bessemer  process. 

(P)   Plohr    904 

Manufacture       Of       malleable     .     (P)       ItombachiT 

Hilttenwerke  and   others 911 

Manufacture    of-  -     from    metallic    sulphides.      IP) 

Aiken 28 

Manufacture    of  by    tin'    open-hearth    process    or 

in  electric  furnaces.     (P)   Klohr 943 

Manufacture  of  wrought : 

(P)   Moore  and    HesUett 818,    I026r 

(Pi  Potter 128,  129 

Nitrogen  in             TschiBohewskJ 886 

,.res;    Brlquettlng .    (P)  Dunkelberg  2s:,- 

ore  ;    Chrome  as  a   refractory   material,    simonis  288 

i .res  ;     Concentrating    argillaceous     .     (P)  Twynam  127 

ores;     Consolidating   line                  (P)   Thomlinson 1068 

ori's;     Dephosphorising   and   reducing  (P)  .lout's 

and   St.   Clair   814 

ores  ;      Direct    reduction    of  and    conversion    into 

wrought  iron  and  sled.    (P)  Moore  ami   Eeskett   818. 

I026r,  I118r 
ores;    Blectrothermlc  reduction  of  Greene  and 

MacGregoi   .''77 

ores  ;    Eliminating  chromium  ami  silica  from  (P) 

Hart    aiel    Wiekliam    105 

ores;      Mechanical    cleaning    of   .     Hutchinson....    1022 

ores;     Metallurgy  of  .     (P)    I.iehig 451 

ore   In. iii    Natal 607 

ores;     Reduction   Of  l.l'l    lliorth    SIS.    I025r 

ores;    Smelting  -■     (P)    Kendall  and   others    90| 
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Waehwitzmetall    A.-G ■ 
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Preventing    oxidation    and    corrosion    ot    .     If)     gg5 

^eventnuT  oxidat ion'  of '  rolled '~. '  YpY  j>ebucli '. '.  '..      904 
Production  of  pig for  making  steel  in  the  converter. 

IP)  Zenr.es   . . i™,. 

Properties  of  east .     Howe   . lf'° 

Protecting  — .     (P)  Bradley  and  von  Gessner    ....    1070r 

Puritviug  •     (P)  Von  Maltitz jr'J'A" 

Recovering  from  liquors.     (P)  United  Alkali  Ca, 

and  others    •  • : ■ ■ ",p,  ' 
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Pubel i<y>! 

Refining  ■     (P)  Sheldon •  •    lu-* 

Kenning  molten  pig-  by   fluid  oxidising  agents. 

(P)  Faddeeff  and  Katterfeld   . ... <>» •» 

Kefining by  sodium  vapour.     J 
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in  phosphorus  ;  Solidification  ana  iusiou  oi  c»»i, . 

Gutowsky 

Rusting  of  '■  .    _.  A.)c. 

Schleicher  and  Schultz    ±-; ' 

Tilden   •  ••••. „} 

Rust-proofing .     (P)  Bontempi :i;W      a^<> 

Separating  —  from  manganese.     Moore   and   Miller     47.3 
Separating  thorium,  titanium,  and  zircomum  from  . 

Dittrich  and  Freund   •  • '1% 

sheets;    Autogenous  welding  of  Goerens . . . . . .     8o9 

sheets  and  tubes  ;    Production  of  finished  m  one 

operation.     Cowper-Coles    . —   XKJ 

-silicon   alloys;    Production   of  ■  from  slags, 

(P)  Soc.  des  Cuivres  de  France    

-silicon-carbon   alloys;     Some   .     Gontermann 

Smelting  •     (P)  Ruthenburg    ......  ••••  •  ■  ■  •  •  •  •.■•     ao* 

smelting  furnaces;  The  Gayley  dry  blast  at  the  Warwick 

,  Pottstown,  Pa.     Cook ""' 

Solubility  of  graphite  in  :  ,,,. 

Benedicks  yjj 

and     s'teeT1"  Institute  '; ' '  Andrew  '  '  Carnegie      Research 
Scholarship  of  the  •  •  •  •  •  •  •  •  • : 

into    steel;      Conversion    of     .     (P)  lornni 

Hoffmann ;••••. ,Y 

and  steel  tubing  ;    Relative  corrosion  of  wrought 

Howe  and  Stoughton ■  •  •  • , 

Theory  of  conversion  of  cast  into  malleable -^  Wust    450 

from  tin-plate  scrap ;    Preparation  of  


and 


142 

1209 


1022 


(P)  Sperry  26, 
985,  1119r 


755, 


Power  and 


Treatment  of  "• 

(P)  Hiorth   

(P)  McCarty  and  others 

( P^     WilrvS  

Treating  to  be  converted  into  steel.     (P)  Rochling 

and  Schonawa •  ■  ■  •  ■  •  • •  •  •  •  ■ •  •  •  •  •  •  • 

Treating  pig  for  conversion  into  steel,     (if)  Ges. 

i.   FJektrostahlaulagen •  •  ■  •  • 

Treating  slags  from  making •     (P)  lwyn,ani\ 

Uniting with  metals.     (P)  Davies  and  Clark  .... 

Use  of  aluminium  in  estimation  of  — -■ .  Caruiia  . ... 

Utilising  metalloids  in  crude tor  reducing  iron.     (P) 

Hibbard    •  • 

-vanadium  alloys.    Vogel  and  Tammann 

Iron  acetate  ;    Preparation  of  basic,  soluble  .     (P)  De 

Ha€n   •  •  •  ■  •  •  ■  •  •  ■  •  .• 

-albumin-arsenic  compound.     SalkowsKy 
arsenate,    official ;     Characters    of    — 

arseMtlpreparation'sV  Manufacture'  of  'soluble,  colloidal 
.     (P)  Kalle  und  Co . ■  • 

in  foodstuffs  ;    Amount  of  ■     R0.1*^ 

mordants  ;    Dehydration  of  .     Binder „  . . . .. 

oxide  ;   Colours  6f due  to  size  of  particles.     \\  ohler 

and  Condrea    ■  •  •  ■  • 

oxide;    Manufacture  of  red  -.     <^  Ev"P£  * "  «  ' ' " 

and  phosphorus  ;    Compounds  of  .8 aklatw alia 

preparation;    Soluble  organic  .     (P)  Jageiki,  ana 

Degen  und  Kuth    • •  •  • ■ .  •  • 

preparations  ;    Preparation  of  easily  soluble  .     IP) 

salts  ;    Deposits  of  •    Conroy    . . . . .  •••"•. 

salts      Organic  .     Rosenthaler  and  Siebeck. . 

salts  ;    Reducing  and  oxidising  power  of  .     MUiier 

sulphates?  "Manufacture'  a— I '  (P)'  Van  Berckelaer 

and  others   •  •  • 

vanadate  ;    Analysis  of  ■     Wilson 

Isatin  ;    Preparation  of  '• 

(P)  Bauer 

(P)  Kalle  und  Co 
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Isoborneol ;  Converting into  camphor.     (P)  Auateroeii  1222 

Electrolytic  oxidation  of  to  camphor.     (P)  Soc. 

Chem.  Ind.  in  Basle ;  •  • 

or  its  esters  ;    Preparation  of  camphor  from  .     If) 

Sohmltl  und  Co 

esters  ;    Manufacture  of '■  „9B 

(P)  Chem.  Fabr.  von  Heyden •  ■  ■     -»« 

(P)  Clayton  Aniline  Co.    . , ,Pi 

ethers    from    camphene ;     Production    of    •     If) 

Goldsmith,  and  British  Xylonite  Co.  . . ....  ......     £"» 

ethers  ;    Manufacture  of  — -.     (P)  Verley  ^  fhers  356r 
formic  ester  ;    Preparation  of  .     (P)  Dubosc  -ao,  wait, 


1222 
(P)  Leemans  ..  712,  917r 
-.     (P)  Schmitz  und 

356,  1177r 


Manufacture  of  acetate  of  — 
Manufacture  of  bomeol  from 

Co 

Manufacture    of    from    campnene.     vr,  °">^    xyjlr 

ManuTattme   of  "camphor   froni  '-^.' '  (Pijiorizoone    917 
oxalates  from  camphene.     (P)  Easier  et  Cie.........    13W 

Isobutyl   alcohol;    Catalytic   oxidation   of  — — .     Orlow 
Isocyanine    dyestuffs ;     Optical    and   sensitising   properties 

of  the  ■ -.     Speppard •  • 

Isoelemicin.     Semmler •  •  •  •  •. ' 

Isoeugenol;    Oxidation  of  — .     Cousin  and  Henssey....   ^875 

Isopulegone.     Ebert 

Isorosindone.     See  under  Azine  dyestuffs. 

Isosparteine.    Moureu  and  Valeur Vu'leiii- 

Formation    of    a-methylsparteine    from    .     vaieur 

Italy  ;    Artificial  fertilisers  in   . . . .  •  •  ■ 

Exports  of  olive  oil  from  in  1907 <>™ 

Ivory;    Applying  paint  to  — -.     &)Ugay. .  ••••■••^    828 

Treating  and  making  articles  from (F)  farmn 

and  Williams ' ' " ,\ „M 

Ivory  Coast;  Rubber  plants  of  the  .      Chevalier....  1163 


957 


876 


88 
874 
821 


816r 

1117 

574 

984 

574 

574 

509r 

1049 

509 

1022 

685 
590 

1040 

712 

1079 

498 

345 
684 
570 

1176 

712 
367 
295 

224 

503 
230 

681 
442 


Jalap  resin ;    Valuation  of Cowie    

Japan  ;    British  trade  marks  in  

S  if1  duties  on  "acetic  acid;  calcium'  acetate;  and 

acetone  in  

Mineral  production  of  — — •_ •»■■ ■  •  •  • -j 

Phosphate  exports  from  Shimonoseki  in  1907 

wax  ;    Acids  of  high  m.  pt.  in  .     fechaal 

Japanese  import  duties 

lacquer.     Tsujimoto  

vegetable  oils  : 

Kametaka 

Tsujimoto 

Java  cinchona  industry 

Jelly  ;    Testing  •     (P)  Alexander 

Jute;    Heart-damage  in  baled  .     Cross  and  Bevan. . . 


K 


1028 

423 

1135 

501 
573 
867 
28 
299 
456 

1120 
454 
832 
459 

1129 


135 


Kaffir  beer.     Chapman  and  Baker 

Kalkstickstoff.     See  Calcium  cyanamide. 

Kaolin  ;  Decolorising .     (P)  Langenbeck ,gj 

deposit  in  Natal ■  •  •  •  •• ;  '^\'^.' io59 

Effect  of  potash  mica  (muscovite)  on  — -.     Rieke xu 

Fluxing  effect  of  titanic  acid  on .     JiieKe ^^ 

Sa^and^Sr'; '  Melting'  'p^nteoi  '  mtWtoes"  of 

Rend^rmf -^^  mo'rplaltic-  and  easier"  to  cast.' '  (P) 

Keppeler  and  Spangenberg •  •  • 

residues ;    Obtaining  sand  for  mortar  from  -•    W    gJ1 

Substance  replacing ■     (P)  Monin 105g 

SmenTof^"  (P)  W.  a  Patents  Bynd: ".:  W. \ V. \   857, 

Karite  gutta  from  Sierra  Leone.     Spence    ••••••• 

Kava-kava  resin;  Preparation  of  a  solid  product  from  .    ^ 

(P)  Riedel •  •.  •  •  • 708 

root ;    Constituents  of .     Riedel  

Kaya  oil.     See  under  Oils,  fatty. 

Keratin  molecule  ;   Position  of  the  sulphur  atom  in  the         .     ^ 

Baudisch     ;  • •  ""  " ' ' "       ft„Q 

Kerosene  emulsions  as  insecticides  and  fungicides.     Shutt  . .     639 

Ketenes  ;  Classification  of .     Staudinger  and  Klever  ....     4-3 

Keto-acids ;   Naphthoresorcinol    as    a    reagent    lor    -       .  iq()i 

Mandel  and  Neuberg •  • 

o-Ketone  ethers  ;  Preparation  of •     (P)  Hess ,    ..... 

Kieserite;    Converting  into  a  readily  soluble  product. 

(P)  Huttner 

G 


161 

857 


96 
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Kilns: 

(P)  Croft  and  Reif 1050 

(P)  Schmatolla   740,  1008r 

for  bricks,  lime,  &c.     (P)  Czigler 162r 

for  bricks,  pottery,  &c.     (P)  Btihrer 983 

for  burning  limestone,  dolomite,  <fcc.     (P)  Schmatolla  . .   1153 
for  ceramic  and  similar  ware.     (P)  Meakin,  Ltd.,  and 

Jackson  124 

Continuous  drying  and  carbonising .     (P)  Bock  . .  152r, 

152,  740r 

Continuous for  lime  and  carbonated  cements.     (P) 

Poutet     228 

Dry .     (P)  Uphus,  and  Amer.  Wood  Extract  Co.  . . .     740 

for  enamelled  ware.     (P)  Klissner 1204 

Firing .     (P)  Humphrey 750 

Gas  fired .     (P)  Twyford  and  Moore 227 

Gas-fired  pottery .     (P)  Woolley 1020 

Heating  continuous .     (P)  Pichet  and  Heurtey  ....     214 

Production  of  the  highest  temperatures  in  a  gas-heated 

rotary -.     (P)  Semper,  and  Portland  Cementfabr. 

Dracheuberg    1101,    1142r 

Roasting .     (P)  Zellweger 272 

Itotary : 

(P)  Ellis   618 

(P)  Warren    152r,  847r,  1153 

Rotary for  lime,  cement,  &c.     (P)  VouRadlowski. .       23 

rotary  ;   Treating  materials  in  — — .     (P)  Polysius  ....   1021 

with  travelling  hearths.     (P)  Rappold 794 

Kindling  ;    Manufacture  of  artificial  .     (P)   Suchowiak   676, 

676r 

Kjellin  electric  furnace  ;  Developments  of  the .    Harden     757 

Kolatin  ;  Preparation  of  — — ■  from  fresh  kola.     Goris 996 

Komarcwsky's  reaction ;    Examination  of  salicylic  aldehyde 

for  use  in .     Kreis 248 

Kusu  oil.     See  under  Oils,  fatty. 


Laboratory  appliances  and  fittings  ;  Novel .     Jones  ....     303 

Report  on  the  Government  -,  for  the  year  ended 

March  31,  1908 839 

Lac,   artificial;  Preparation  of  — — .     (P)   Engelhardt  and 

Beyersmann 290 

Preparation  of  a  clear  resin-casein .     (P)  Fehringer     988 

trade  of  India 1074 

Lacquer  ;  Japanese .     Tsujimoto 456 

Lactalbumin  ;   Obtaining  a  pure,  neutral,  sodium  salt  of 

soluble  in  water.     (P)  Wiilfing  and  Fischer  . .  1079,  1128r 

Lactic  acid  ;  Preparation  of  pure .     (P)  Noerdlinger  246,  470r 

Lactone  dyestuffs.     Herzig  and  others  680,  680 

Lactose  and  calcium  hydroxide  ;   Products  of  the  interaction 

of  .    Kiliani 868 

Distinguishing from  dextrose.     Hinkel  and  Sherman       84 

Heats  of  solution  of  the  three  forms  of .     Hudson 

and  Brown    699 

in  milk  ;  Decomposition  of by  enzymes.     Vande- 

velde  764 

The  three  forms  of  — — •.     Hudson 1168 

Larvulose ;    Behaviour    of    towards    dilute    sodium 

hydroxide.    Meisenheimer 460 

Detection  of in  presence  of  other  sugars.     Pieraerts     460 

Fermentation    of    by    yeast    juice.     Harden  and 

Young 870 

Manufacture  of •.     (P)  Stewart  and  Gill 292 

nitrate;    Action   of   caustic  soda  on  .     Berl   and 

Smith 538 

Precipitation  of  — —  by  basic  lead  acetate.     Prinsen- 

Geerligs 1033 

Lakes    applicable    as    body    colours  ;     Preparation   of . 

(P)  Boc.  Chem.  Ind.  in  Basle 1212 

from  azo  dyestuffs  : 

(P)  Meister,  Lucius,  und  Pruning 234r,  694r 

(P)   Ulrichs    819,   988r 

(P)   Wiilfing,   Dahl,   und   Co 132,    132,   694/- 

Azo  dyestuffs  for .     (P)  Badische  Anilin  und  Soda 

Kabrik     1148 

Fixing  chrome on  textiles  by  means  of  ammonium 

chromate.     (P)  Bayer  und  Co 1150 

Manufacture-  of  pigmental- •.     (P)  Winter  ....   688,  1162r 

of  mordant-  dyestuffs;    Production  of  chrome  on 

tin'  flbre.     (I')  Kabr.  de  Prod.  Chlm.  de  Thann  el  de 

Mulhouse 1 2M2 

Orange  dyestuff  for .     (P)  Lauch 1107 

Red  azo  dyestuffs  for .     (P)  Wiilfing,  Dahl,  Und  Co.  .     117 

Lampblack:    Manufacture  of  .     (P)    Wegelin    A.-G.    t, 

Russfabr.,  and  Wegelin  81,  579,  69  to,  988? 

Lamps,  electric.     See  Electric  lamps, 

Kifiactory  electric  conductors   for  (P)    General 

Electric  Co 820 

Lanthanum;    Separation  of  -  from  cerium  and  yttrium, 

and  their  quantitative  spectra.     Pollokand  Leonard    882 

Separating from  ran-  earths.    James 520 

Lard  ;  Detection  oi  oocoanul  and  palm-kernel  oils  in  . 

Pendler  ooi 

Determination  of  water  ha             Blscher  and  Schellens       994 
from  oily  hogs.     Richardson  and  Karey !)(i" 


PAGE 

Laszczynski  copper  process  ;  The 510 

Latex  of  Ficus  Vogelii  ;  Analysis  of .     Spence 412 

Laundry    blue ;    Manufacture    of    consolidated    .     (P) 

Hochsinger  and  Hochsinger  1108 

Laurel  seed  oil.     See  under  Oils,  fatty. 
Lavender  oil.    See  under  Oils,  essential. 

Lawsonia  alba,  Lamk.  ;  Oil  from  seeds  of  • •.     Hooper    . . .  693 

Lead  alloys  ;    Recovering  gold,  silver,  copper,  and  platinum 

from  ■ •.     (P)  Morrison 814 

alloys ;      Removing    copper    from    .     (P)    Richter  574, 

944r 

-aluminium  alloys.     Gwyer 1066 

-antimony  alloys  ;  Determination  of  arsenic  and  antimony 

in  .     Howard 337 

-antimony  alloys  ;  Hardness  and  microstructure  of . 

Saposchnikow  and  Kaniewski   126 

Apparatus  for  treating  galena  with  air  to  obtain  . 

(P)  Soc.  pour.  1'Utilisation  de  l'Air  et  de  ses  Derives  1117 

-calcium  alloys.     Donski 1066 

chambers  for  sulphuric  acid  manufacture.      (P)  Gaillard  1018 

-cobalt  alloys.     Ducelliez 688 

Continuous   extraction  of  from  sulphide  ores  in 

the  electric  furnace.     (P)  Cote  and  Pierron 344 

-copper-iron  mattes  ;   Constitution  of -.   Fulton  and 

Goodner    1207 

Determination  of in  alloys.     Elborne  and  Warren  . .  752 

Determination  of in  complex  organic  salts.    Rindl 

and  Simonis     422 

Determination  of in  spelter  and  ores.     Ericson 860 

Extraction  of .     (P)  Witter 1210 

extraction  processes  ;   Function  of  lead  silicates  in . 

Hilpert    1023 

Fusing ■  in  the  electric  furnace.     (P)  Herrensehmidt  677 

matrices ;     Separating   electro-deposited    metals    from 

.  (P)  Reverdes,  and  Wesel Manufacturing  Co...  1212 

-nickel  alloys.     Voss 1065 

ores  ;  Desulphurising  ■ .     (P)  Richet 340 

ores  ;  Metallurgy  of  ■ •.     (P)  Liebig 451 

ores  ;  Reducing  ■ •.     (P)  Francis 408 

Production  of  a  brilliant  black  colour  on  castings  of 

.  (P)  Wolff  und  Co 1027 

sulphide  ores  :   Treatment  of .     (P)  Imbert 129r 

-tin  alloys.     Rosenhain  and  Tucker 1156 

-tin  alloys  ;  Hardness  of .     Saposhuikow 508 

-tin  alloys  ;   Recovery  of  tin  from  ■ ■.  (P)  Nodon  692,  1212 

trade  ;    British  ■ ■    862 

Treating  anode  slimes  from  electrolytic  refining  of  . 

(P)  Betts    818 

and  zinc  ;  Partition  of  silver  between .     Potdar  . . .  1155 

-zinc     sulphide     ores;     Treating     complex     .     (P) 

Vuigner 129 

Lead    arsenate ;    Manufacture    of    •.     (P)    Luther    and 

Volck   1019,  1203 

carbonate  ;   Manufacture  of .     (P)  Morris  and  others  694r 

chromate  ;  Printing on  p-Nitraniline  Red.     Podre- 

schetnikoff 19 

compounds     containing    oxygen ;     Analysis     of    . 

Jacobsohn 1075 

in  cream  of  tartar,  tartaric  acid,  and  citric  acid.     Tatlock 

and  Thomson    690 

ethoxide  ;    Formation  of .     Perkin 840 

oxide  ;    Manufacture  of  : 

(P)  Barton  1152 

(P)  Humphrey 74 

oxide  and  silica.     Mostowitsch 163 

oxide  ;  Velocity  of  reduction  of by  carbon  monox- 
ide, and  existence  of  a  suboxide.     Brislee    24 

oxide ;    "Volatility   of  —  from  its  silicate  solutions. 

Hilpert    1023 

poisoning.    Oliver  176 

potassium  nitrites  ;   Complex .     Meldrum 501 

selenate  ;    Electrolytic  formation  of  selenic  acid  from 

.     Mathers   896 

silicates  ;   Formation  of ,  and  their  function  in  lead 

extraction.     Hilpert 1023 

sulphate  ;    Apparatus   for   treating   galena  with   air  to 

obtain  .     (P)  Soc.  pour  1'Utilisation  de  l'Air  et 

de  ses  D6rives 1117 

sulphide.    Frledrich     403 

sulphide    and    its    oxidation    products;     Equilibria    in 

the  reactions  between .     Schcnck  and  Kassbach  1023 

Leather  ;  Analysis  of .     Hoppcnstcdt 991 

analysis  ;   provisional  method  for 133 

artificial  ;    Manufacture  of  : 

(P)  Baum     30,  459,  911r 

(I')   Case    696 

d')  Fiber  Products  Co 951,  95lr 

(I')  ( Jevaert-Naert    513r 

( i»)  Quilleteau 347,  1214 

(PI  SluUer on 

( 1*1  Boo.  Anon.  deB  Cuirs  el  Courroies  d'Audenarde  80r 

(I1)    Sylvestre      Mr 

board:   Manufacture  of             (P)  CaBe  ....  696,  867r,  911r 

Book-binding          from  Nigeria.     Nlerensteln  414 

Colour  imparled  to by  vegetable  tanning  materials. 

Paessler  236 

Colouring    and    treating    oil-dressed    skins    for    making 

"  piano  " .      (P)  Mer/.o!' 1214 

Composition  for  stuffing  -  — .    (P)  Roach  and  Roach...  62 

Converting  hides  or  skin-  into -.     (P)  Kelk 347r 

Deterioration    of    under    the    influence    of    gas 

fumes.      I, ami)    820 
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Leather — eoitt. 

Determination  Ol  glucose  in .     ^  eitch 4©B 

drawing  torn  sapped  tanning  liquors.    (P)  t'liikls 414 

dyeing  :   Acid  in .     Lamb  and  Lamb 500,  888 

Dyeing  chrome black.     (P)  Epstein 882 

dyeing;  Composition  tor .    (P)  Reinhold  and  Palm  279r 

Extracting  due  from  mineral  dressed  .     (P)  Weiss     82, 

414f 

from    goldbeaters'    skin  :     Manufacture    of    .      (P) 

Weilbiei 1214 

Inks  for  polishing  in  the  cold.     (P)  Chem.  Fabr. 

Elektro   1075 

Japanese and  its  manufacture.     Eitnei B18 

-like   products   from   intestines;   Manufacture   of  . 

(P)  Thiemt  und  Co 1031 

Manufacture  of : 

(P)  Inouve  and  Dogura 82r 

(P)  Internat.  Process  Tanning  Co 1125,  1214r 

(P)  Knight  and  Lightband  291,  820r 

Manufacture   of   manv-coloured   varnished     .     (P) 

Feldmann 459r 

manufacture:  Natural  dyestuffs  used  in .     Lamb..     3  70 

Manufacture  of  polishing .     Eitner 1165 

Manufacture    of    waterproof,    fast-coloured   from 

split  leather.     (P)  Pianko  and  Knaster  . .  459,  696r,  911 

Micrographic  study  of .     Boulanger 414 

Moisture  in and  its  determination.     Nicolardot.  236,  237 

prepared   with    coloured   extracts  ;    Decolorising   . 

(PI  Badische  Anilin  und  Soda  Fabrik 581 

Preparing  hides  in  making .     (P)  Rohm 581,  581  r 

Preparing  skins  for  making .     (P)   Leconte 291,  867 

Recolouring  .     (P)  Robbins  820 

Russia .     (P)  Dunn  and  Dunn 82 

substitutes  :    Manufacture  of  : 

(P)  Plunder  und  Pollak 82 

(P)  Pollak 170r 

(P)  Weeber    581 

Tannageofsole with  mimosa  bark.     Bennett 1193 

Tanning,  tawing,  and  preparing .     (P)  Thompson. .    291r 

Testing .    Fahrion 1031 

Treatment  of .     (P)  Petrie 1214 

Treatment  of  waste .     (P)  Inrig  and  McKrell 820r 

of  West  Africa  ;  Native 866 

Lecithin,    cholesterol,    and    a    fatty    oil ;    Obtaining   . 

(P)  Fischer 1176 

Preparation  of  choline  from .     (P)  Riedel 714 

Preparation  rich  in .     (P)  Fischer    1176 

Preparing    from    the    seeds    of    lupins,  &c.     (P) 

Buer 1131,  1132r 

Lecithin-phosphoric  acid  in  pastry  ;    Decomposition  of 

on  keeping,     Matthes  and  Hiibner 293 

Lemon  juice  exports  from  Messina 957 

juice  ;  Preparation  of .     Stock 587 

oil.    See  under  Oils,  essential. 

Lemonade  ;  Detection  of  saponin  in .    Riihle 954 

Leoni  wire  ;  Manufacture  of .     (P)  Paweck 1160 

Lepidolite  ;    Manufacture   of  lithia  from  .    Schieffelin 

and  Cappon  549 

Leuco-alizarin.     Grandmougin 155 

Leuco  derivatives  and  dyestuffs  ;    New  series  of .    (P) 

Lemoult    936 

Leucogallocyanines.    See  under  Oxazine  dyestuffs. 

Licorice    root ;     Preparation    of    glycyrrhizin    from     — — . 

Rasenack    828 

Light ;  Chemical  action  of .     Ciamician  and  Silber  . .  469,  711 

Electrochemistry  of .    Bancroft 833 

-filters  for  polychrome  exposures  ;  Yellowish .     (P) 

Wandersleb    918 

standards.    Paterson 553 

Lighting  ;   Manufacture  of  filaments  for .     (P)  Michaud 

and  Delasson 216,  677,  742, 1012r,  1104r,  1145r,  1198r 

Lignin ;    Centrifugal    separating    machine    for    .     (P) 

Priem 1220 

Lignite  ;    Extracting  by-products  from  distillation  gases  of 

.     (P)  Plzak 275 

Fractionating  normal  paraffins  from .     Krafft    ....       68 

Furnace   for  coking  .     (P)    Oberbayerische   Koks- 

werke      215,  326r 

Lignite-bitumen  :    Purification   of  .      (P)  Schliemanns 

Export  Ceresin-Fabr 1146 

Lime-alumina-silica  mixtures  ;   Fusibility  of .      Rieke..     123 

Apparatus  for  hydrating .     (P)  Ellis 335 

Burning in  rotary  kilns.     (P)  Radlowski 23,  226r 

Chlorine     compounds     of     .     (P)     Chem.     Fabr. 

Gresheim-Elektron   74r,  628r 

crushing,    slaking,    drying,    and   sifting    machines.     (P) 

Wyssling     502 

hydrate     of ;      Apparatus     for  producing     .     (P) 

Schulthess    982r 

Hydrating,  drying,  and  sifting .     (P)  Wallis . .     404 

hydraulic  ;  Protecting from  moisture  during  storage. 

(P)  Junge 449 

kilns  : 

(P)  Czigler   162r 

(P)  Poutet  .     228 

kilns  ;  Rotary .     (P)  Von  Radlowski 23 

obtaining  lumps  of  quick .     (P)  Schlosing 502 

Preparation  of  meadow for  burning.     (P)  Virck  . .     859 

Preparation  of  slaked  — —  in  fine  powder.     (P)  Wie- 

gand    502 
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Lime — cont. 

Re-purifying  spent .     (P)  Middleton 1111 

as  a  rust-preventing  agent.     Gieseler 751 

for  Band-lime  bricks.     Cramer  386 

Slaking  quick-  .     (P)  Schulthess 1018 

Solubility  of in  water.     Moody  and  Leyson 1111 

and  sulphur  ;   Apparatus  for  boiling -.     (P)  Moburg     335 

and  sulphur  ;  Reaction  between .     Thatcher 121 

Slaking by  cooled  steam.     (P)  Heydemann 280 

Limestone  ;  Kilns  for  burning  — .     (P)  Schmatolla 1153 

rf-Limonene  in  camphor  oil ;   Presence  of 709 

Lincrusta  ;  Apparatus  for  embossing,  colouring,  and  printing 

.  (P)  Walton 988r 

Producing  shaded  effects  on  .     (P)  Cie  Lincrusta 

Walton  Franc 132 

Linen  and  hemp  fibres  ;   Distinguishing -.     Hanauseck  . .     400 

Linoleum  ;  Incombustible .     (P)  Soc.  del  Linoleum 235 

Manufacture  of .     (P)  Barbieri  1163 

Linseed  oil.     See  under  Oils,  fatty. 

Lipoids  ;  Proportion  of  iron  in .     Glikin 411 

Liquefaction  of  gases  : 

(P)  Hildebrandt  396,  740r 

(P)  Soc.  l'Air  Liquide 75/ 

Liquefying  gases  of  low  boiling  point  and  distilling  the  lique- 
fied gases.     (P)  Hildebrandt 152r 

Liqueurs  ;   Detection  and  determination  of  wormwood  oil 

in  .     Rocques   702 

Detection  of  thujone  in .    Duparc  and  Monnier  ....   1083 

Determination  of  essences  in .     Vandam 871 

Liquid  separators  ;    Centrifugal  : 

(P)  Albaugh-Dover  Co 1128, 1142r 

(P)  Richmond,  and  Lister  and  Co 552 

Liquids  ;  Aerating  and  carbonating .     (P)  Clark    417 

Apparatus  for  cooling .     (P)  Reeves  and  Bramwell  .     435 

Apparatus  for  heating  and  cooling .     (P)  Mauvernay    929 

Apparatus  for  observing  rate  of  absorption  of  oxygen  by 

.     Adeney 837 

Apparatus   for   purifying,    ageing,    and   separating   the 

volatile  constituents  of .     (P)  Laidlaw 1127 

Apparatus  for  regulating  or  controlling  the  flow  of . 

(P)  Fieldhouse,  and  Oxychlorides  (1907),  Ltd 1101 

Apparatus  for  treating  : 

(P)  Goss,  and  U.S.  Distillation  Co 739 

(P)  Hendryx   690 

Apparatus  for  treating electrolytically.     (P)  Tate. .    575r 

Atomising  apparatus  for .     (P)  Kestner 436 

Carbonatlon  of .     (P)  Webster  and  others 1128 

Cause  of  decolorisation  of  by  charcoal.     Glassner 

and  Suida 803 

Concentrating  and  drying .     (P)  Eichholz 995 

Cooling,  washing,  or  enriching .     (P)  A.-G.  f.  Koh- 

lendestillation    66 

De-alcoholising  and  concentrating .     (P)  Herter  . .   1036 

Detection  and  determination  of  impurities  and  dissolved 

matter  in .     (P)  Digby  and  Biggs 1036 

Determining  composition  of  boiling  mixtures  of  . 

(P)  Ges.  f.  Linde's  Eismaschinen 66,  796r 

Device   for   heating   or   vaporising   .     (P)    Deuts. 

Continental  Gas-Ges.,  and  Mucke 1141 

Drying  : 

(P)  Kunick    112 

(P)  Merrell  and  others 272 

Electrolytic  apparatus  for  purifying  — -.     (P)  Harris    955, 

1118 

Emulsifying  and  homogenising  .     (P)  Risberg  465,  638r 

Filtering  or  purifying  impure .     (P)  Malabar 827 

Filtration    of    alcoholic    through  wood  charcoal. 

Dudley 1170 

Flocculation  of  turbid by  salts.    Hall  and  Morison      93 

and  gases  ;  Apparatus  for  mixing .     (P)  Leuschner  1142r 

and  gases  ;    Apparatus  for  obtaining  reactions  between 

.     (P)  Steynis   1101,  1173 

and    gases ;      Apparatus    for    producing    interactions 

between .     (P)  Kcppers 1142r 

and  liquid-containers  ;   Treatment  of .     (P)  Camors     955 

Machines  for  cooling,  drying,  evaporating,  or  aerating 

.     (P)  Muller  969 

Mixinc  apparatus  for .     (P)  Diederichs 1016 

Obtaining  dry  products  from : 

(P)  Hawes    551 

(P)  Mecredy  and  Hawes 214 

Process  and  apparatus  for  mixing  — — •.     (P)  Ados  Ges., 

and  Matzerath 1142 

Purification  of  contaminated .     (P)  Wislicenus  and 

Bucherer    1146 

Purifying .     (P)  Harris  243r 

Purifying  and  filtering  foul .     (P)  Vogelsang  . .  417,  1128r 

Recovery  of  volatile .     (P)  Harrison  and  others  140,  551r 

Refining  or  improving .     (P)  Macherski  and  Koperski  758r, 

819r 

Rectifying  mixtures  of  — .     (P)  Ilges 113 

Removal  of  solid  matter  from .     (P)  Watson 885 

Removing  suspended  matter  from .     (P)  Lewicki  . .      35r 

Separating  solids  from by  freezing.     (P)  Porggs  and 

Neumann   llol 

Separation    of    solids    suspended    in .     (P)    Ward 

and  Ward    886 

Storing    and   handling    inflammable   .     (P)    Clauss 

and  Lewisson    112 

Subjecting  gases  to  the  action  of  .     (P)  Peat  and 

Bonin 1050 
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Liquids — cord. 

Treating  with  gases  or  vapours.     (P)  Fowler  and 

Medley    1196 

Treatment  of to  prevent  fermentation.     (P)  Kuhn   764. 

995r 

viscous  ;     Machines   for   spinning .     (P)    Bemberg  977, 

977,  977,  1057r 

viscous  ;  Spigot  for  drawing  off .  "  (P)  Jdrgensen  . .     618 

Litharge  ;  Manufacture  of  ■ .     (P)  Humphrey 74 

Treatment  of .     (P)  Barton 1152 

Litliia ;    Manufacture   of  from   lepidolite.     Schieffelin 

and  Cappon  549 

Treatment  of  ores  containing .     (P)  Wadman 404r 

Lithium  chloride  ;   Separating  from  alkali  chlorides  and 

barium  chloride.     Kahlenberg  and  Krauskopf  ....     807 
compounds  ;   Manufacture  of  pure  — — .     (P)  Wadman, 

and  Hygienic  Chemical  Co 122 

Lithographic  stone  ;    Manufacture  of  artificially : 

(P)  British  Stone  and  Marble  Co 1154r 

(P)  Thorn 859 

(P)  Thorn  and  others 1022r 

Lithopone  with  barium  sulphite  base  ;   Manufacture  of  ■ •. 

(P)  Brunet 1074 

Electrolytic  purification  of  zinc  liquors  for  making . 

(P)  Chem.  Fabr.  Marienhiitte 950 

Non-darkening ■.     (P)  Lihme,  and  Grasselli  Chemical 

Co 456 

from  white  antimony  or  cerussite  ;  Manufacture  of . 

(P)  Brunet 1074 

Lixiviating  apparatus.    (P)  Fiirstlich  Stolbergsche  Maschinen- 

fabrik 929 

Locomotive  boiler  tube  ;   Deposit  in  a .     Walton 3 

Long-leaf  pine  oil.     See  under  Oils,  essential.. 

Lophira  alata  seeds  from  Sierra  Leone 1161 

Lubricating  compounds.     (P)  Phillips-Smith 1049 

media.     (P)  Duckworth    974 

oils  and  greases  ;  Manufacture  of .     (P)  Ridgill 758 

oils  ;  Viscosity  of .     Mabery  and  Mathews 678 

power  of  oils  ;    Apparatus  for  determining  the . 

(P)  Houston 962 

Lubrication  and  viscosity.     Mabery  and  Mathews 678 

Lumber  ;   Drying  and  treating .     (P)  Uphus  and  Chap- 
man     1205 

Lumbua  rubber 132 

Lupeol.     Cohen     1124 

Lupin  seeds;  Preparation  of  lecithin  from  .     (P)   Buer  1131, 

1132»- 

Lyes  ;   Concentrating .     (P)  Venter 739,  739 

Concentrating    with    evaporators    in    series.     (P) 

Venter     1141 

used  in  impregnating  fabrics  ;    Recovery  of  — — .     (P) 

Matter    1201 

Lymph  for  preservative  and  curative  purposes  ;  Manufacture 

of .     (P)  Krafft 1222 
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Madagascar  ;  liana  wax  in 987 

Rubber  exports  from 950 

Mafura  tallow  and  mafura  oil.     Daniel  and  McCrac 819 

Magnesia    and    hydrochloric    acid    from    magnesium    oxy- 

chloride  ;    Manufacture  of  .     (P)   Dieffenbach 

and  Moldenhauer 1203 

Manufacture     of     concentrated     hydrated    .     (P) 

Morrison 1112 

Manufacture  of  from  dolomite.     (P)   Auzies   and 

Begoffln    898 

See  also  Magnesium  oxide. 

Magnesium-aluminium  alloys  ;     Manufacture  of .     (P) 

Von  Kiigelgen  and  others  411 

-copper  alloys  : 

Sahmen   1065 

Urasow  337 

Manufacture  of by  electrolysis  : 

(P)  Seward  and  others 1119 

(P)  Von  Kiigelgen  and  others 343 

-nickel  alloys.     Voss 1065 

Separating  —      from  alkalis  by  alcoholic  ammonium 

carbonate     Gooch  and  Eddy  594 

Volumetric  determination  of .    Eeplton 92 

Magnesium  carbonate  :  Hydrated —  -.    (F)  Bisson 74.  836r 

compounds;    Colloidal   and   gelatinous : 

Neuberg 120 

ETeuberg  I  tlewald  500 

oxide;  Hydratmg,  drying,  and  sifting            (P)  Wallls    4114 
oxide;  Reduction  of by  carbon    Blade 403 

See  OUO  Magnesia. 

oxyohlorlde  ;  manufacture  ol  magnesia  and  hydrochloric 

add  from  IP)  Dieffenbach  and  Moldenhauer  1208 

peroxide  from  sodium  peroxide  and  magnesium  sulphate. 

Scheurer  and  Vernet  895 

•potassium  sulphate ;  Manufacture  of •    IP)  Wolters 

Phosphat  Ges 940 
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Magnesium — cord. 

salts ;    Antagonistic  action  of    calcium  on  inhibitory 

effect  of  ■ -.     Meltzer  and  Auer 596 

silicates  ;   Manufacture  of .     (P)  Herrenschmidt  22r,  506 

silicates  ;    Manufacture  of      ■    •  in  the  electric  furnace. 

(P)  Von  Seemen  629 

sllicide.     Lebeau  and  Bossuet  230 

sulphate  ;   Manuring  with  — ■ — .     Daikuhara 83 

Magnetic  separation  ;  Electro-magnet  for  testing  suitability  of 

ore  for  — — .     Huddart 410 

Magnolia  Kobus  D.  C.  ;  Essential  oil  of .     Charabot  and 

Laloue     180 

Maize  ;    Changes  taking  place  during  the  ensilage  of  . 

Russell    872 

Cooking in  making  alcohol.     (P)  Pampe 586 

mash  ;   Washing  starch  out  of .     (P)  Bing 822 

proteins  ;  Hydrolysis  of .     Osborne  and  Clapp  ....  350 

Malachite  Green.     See  under  Triphenylmethane  dyestuffs. 

Malachite  ;  Imitation .      (P)  Teissier 125 

Malay  States  ;  Para  rubber  from  — —  132 

Tin  exports  from  the  Federated  — — - 286 

Malic  acid  ;  Determination  of  — — -.     Pozzi-Escot 1224 

Determination  of in  food  products.      Cowles 912 

Fermentation    of    in    the    manufacture    of    wine. 

Roesenstiehl   870 

in  wines.     Mestrezat   763 

Malt  analysis.     Bower   514 

analysis;  Determination  of  extract  in .     Hunicke  ..  993 

analysis  and  final  attenuation.     Pankrath   1034 

analysis  with  fine  meal  or  coarse  grist.     Eckhardt 461 

Bacterial  disease  of  gTeen .     Schnegg   85 

beverage  poor  in  alcohol ;  Sparkling (P)      Steffen  . .  703 

"Chit"  .      Bleisch ' 823 

Colouring   substances    of    ,    and    kindred    matters. 

Matthews  and  Lott  869 

Determination  of  the  diastatic  power  of  .     Wirth 

and  Lintner    1126 

drums.     (P)   Kniittel,   Berliner    A.-G.  f.   Eisengiesserei 

und  Maschinenfabrik  1035 

enzymes  ;    Action  of  ■ — — ■  on  enzymes  of  ungerminated 

cereals.     Baker  and  Hulton 1126 

extracts  ;    Determination   of   diastatic  power   of . 

Wirth  and  Lintner 1126 

extracts  ;   Determination  of  ■ •  in  summer.     Jones    . .  240 

extract ;    Difference  between  laboratory  aud  practical 

yields  of .     Pankrath   700 

extract  of ;    Influence  of  saccharification   temperature 

on  the ,  and  on  the  dissolved  nitrogen.     Valance  761 

grain  for  brewing  ;   Treatment  of .     (P)  Bristow  . .  825 

-house  and  apparatus.     (P)  Rice 33r 

Influence  of  enzymes  and  duration  of  mashing  process 

on  nitrogen  in  — — ■.     Simon 762 

Influence  of  flooring  conditions  on  composition  of . 

Bemier    700 

Influence  of  foreign  substances  on  diastatic  power  of 

.     Simon     761 

kiln.     (P)  Wettig,  and  Topf  und  Soehne 175 

mashing  ;   Influence   of  acidity   and  alkalinity   on  the 

soluble  and  coagulable  nitrogen  in  .     Lagache  762 

Preparation  of  green  and  kilned  .     (P)  Heymann  136, 

350r,   350,  913r 

product  rich  in  amylase  ;    Manufacture  of  a  .     (P) 

Poulverel    826 

Respiration  of  ,  and  the  consequent  loss  of  starch. 

Liihder    993 

Roasting  of  colour .     Jakob  and  Rausch 1126 

Use  of  copper  or  brass  beakers  in  determining  extract  in 

.     Ling  and  McLaren 514 

Maltase  ;  Physico-chemical  investigations  on  — ^— .     Philoche  701 

Malting.     Ling 1033 

Apparatus  for  : 

(P)  Adlam    4t>4r 

(P)  Rice    516 

of  barley ;  Relation  between  diastase  and  sugar  during 

the .     Glimm  1034 

process.      (P)  Oertel,  and  Deichmann  und  Co 953r 

process  ;   Rapid .     (P)  Poulverel S20 

processes;    Application    of    electricity    to    .    (P) 

Combe     913 

Water  in .     Seyffert 515 

Maltings  ;  Fires  at  — — .     Saunders 33 

Maltose;    Distinguishing   dextrose  from   .     Hinkel   and 

Sherman    X4 

Manufacture  of .    (P)  Duryea 888 

Preparation  of  pure  —          Baker  and  Day 1125 

Manganates  ;  Manufacture  of  alkali .     (P)  Dieffenbach  . .  685 

Manganese  alloys  ;  Some-  -         Hindrlchs 1066 

and  Its  compounds  with  carbon.    Stadeler ">72 

-copper  alloys.     Sahmen L066 

-copper  and  manganese-nickel  alloys.    Shemtschushny 

and   others    77 

deposit  in  Southern   India.      Aiders L156 

Detection  and  determination  of  traces  of    -  -.     Duyk..  24s 

In  Iron  and  steel ;  Determination  of             Raymond..  2S4 
Manufaotre  of  tow-carbon           In  the  eleotrlc  turnace. 

1 1')  Sue.    Anon.    I.a   Nee-Mel  allurgie    

ore  production  ol  India  In  1907 B84 

ores ;  Production  of  -  —  In  the  Doited  states B08 

ores  ;  Uses,  occurrence,  and  production  of  — ■ 181 

production  ol  the  United  States 25 
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Manganese — t-ont. 

In  Russia  during  KM7.     Bogovin 1063 

Separating  iron  from .    Moon  and  Miller    473 

Separation  of from  crude  liquors.     [PI  Schreiber  . .  115S 

i:i  water :  Determination  of -.    Krnyel 137 

Manginnnn   ami   nitrogen  .     Magnetic   oompounda   of   . 

Wedekind  and  Velt 1 15G 

oxides:   Hydration  of .    (P)  Dieffenbach 685 

oxides,    Mi'Dj   and  MnL>0:,  ;    Dissociation  temperatures 

of in  air  and  oxygen.    Move-  and  Rotgers  ....  1017 

-phosphorus  oompound9.    Shemtschuahny  and  Jefremow      77 

Bilicide  ;    Manufacture  of .     iP>  Trice,  and  Central 

Trust  Co 454 

sulphate  :      Removing from    water    by    zeolites. 

LOfarift  and  Becker   638 

Mangrove  barks     235 

Manihot  :    New  species  of  rubber-yielding  — — .     Zimmer- 

mann 1213 

Mmmla  eltmi :  Terpene  from  resin  of .     Clover 641 

Mannoae ;     Fermentation  of  by  yeast  juice.    Harden 

and  Young     870 

Manometer;  Hydrostatic  differential .     (P)  Von  Geldern  739 

Mantles.     See   under  Incandescence. 
Manures.     See   under   Fertihsers. 

Maple  products  ;   Lead  value  of .     Sy 1076 

products :   Preliminary  tests  for .    Sy  992 

sugar;  Determination  of  malic  acid  in .     Cowles  ..  912 

Maramaros  petroleum  ;   Optical  properties  of .     Rakusin 

and  Laszko 890 

Marble  ;    Artificial     : 

(P)  Hippe 23r 

(P)  Teissier    125 

Artificial  from  gypsum.     (P)  McKee  and  others  . .  568 

artificial :    Manufacture  of : 

(P)  Eisentraut 629 

(P)  Lithographic  Stone  and  Marble  Co 23r 

(P)  Mora  and  Mora   124 

Artificial    from    calcareous    stones.     (P)  Veillard 

and  others      506 

blocks  and  slabs  ;  Artificial .     (P)  Thorn   810 

Coloration  of .     (P)  Belloni   336r 

Manufacture  of artificially.     (P)  Thorn,  and  Litho- 
graphic Stone  and  Marble  Co 1022r 

Margarine  ;    Testing for  sesame1  oil.     Sprinkmeyer  ....  137 

Marl ;   Melting .     (P)  D'Apres 283 

Marls  ;     Saggar    .     Wilson     504,  563 

Marmot  fat.     Gruebler 233 

Marrubiin.     Gordin    244 

Marseilles  ;  Oil  trade  of 1120 

Marsh-mallow  as  raw  material  for  paper-making.     Belani  . .  1080 

Mascarenhasia     ligianthifiora     in     South-west     Madagascar. 

Jumelle 759 

Mash ;    Apparatus    for    stirring    and    filtering    .     (P) 

Hellwig  954r 

Filtration  of  the .     Schifferer 463 

Mashes ;    Green    saccharified    by  gluten    instead    of 

diastase.     Heinzelmann     134 

Mashing  apparatus.      (P)  Wehrle 136 

process  ;  Influence  of  duration  of on  nitrogen  in  malt. 

Simon 762 

Massecuite  ;    Apparatus   for  producing  uniform  circulation 

of in  boiling  pans.     (P)  Tiemann 795,  1033r 

Filtering  .     (P)  Dolignon   292 

Matches  ;  Dipping  mixtures  for .     (P)  ltiedel 837 

Drying .     (P)  Junghans 1179r 

igniting   on   anv   surface  ;    Manufacture   of  .     (P) 

Wittig    1178 

Igniting  composition  for  .     (P)  Bochum-Lindener 

Ziindwaren  u.  Wetterlampenfabr 962 

Manufacture  of : 

(P)  Heyden    962 

(P)  Schaefer 1132 

Manufacture  of  headless : 

(P)  Deuts.   Danische  Patent-Ziindholzfabr 1179 

(P)  Wittig 1178 

Phosphorus  compounds  for  — ■ — -.     (P)  Gartenmeister  . .     837 
Materials  capable  of  withstanding  heat,  acids,  and  alkalis. 

(P)  De  Karyscheff   506r 

Mattes ;   Smelting   for   armour-plate,    rails,    <fec.     (P) 

Everette 1209 

Meadow-lime  ;    Preparation  of  for  burning.     (P)  Virck     859 

Meal  of  Xette.     Goris  and  Cr6t6 175 

Meat  extract ;    Substitute  for .     (P)  Rigaut 705 

extracts  ;    Manufacture  of .     (P)  Corthay 827 

and  meat  extracts  ;    Application  of  Folin's  creatine  and 

creatinine  method  to .     Emmett  and  Grindley       87 

packing  house  ;   The  chemist  in  the .     Donald  ....     534 

Meeting  ;    Extraordinary  General .     June  15,  1908  ....     601 

First under  the  Charter 255 

Twenty-seventh  Annual 777 

"  Melaboeai "     latex   from    Sumatra ;     Inactive    dimethyl- 

inositol  in .     De  Jong    1163 

Melaleucas  ;   Australian and  their  essential  oils.     Baker 

and  Smith     i  . ;  , ,  363,   765 
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Meldola's  base  and  resorcinol ;    Preparation  of  the  dyestuff 

produced    by    melting   the    hydrochloride    of  . 

Paul    934 

Mellitic  acid  ;  Manufacture  of .     (P)  Holliday  and  Sons, 

and  Silberrad    522 

Melting  furnaces  ;   Electric .     (P)  Bolle  und  Co 167 

furnaces  for  metals  ;  Regenerative .     (P)  Hammers- 
ley  and  McChesuey 1069 

oxidisable  materials  without  oxidising  them.      (P)  Stdbie     617 
processes  in  electric  furnaces  and  their  application  to 

extracting  volatile  metals.     (P)  Herrenschmidt   . .  llfllr 
Membranes  of  celluloid,  goldbeaters'  skin,  parchment  paper, 

and  celluloid  ;  Permeability  of .     Bigelow 93 

Menthols;     The  isomeric  .     Pickard  and  Littlebury    ..   1130 

Mercerising    cloth    and    apparatus    therefor.     (P)    Ashworth 

and  Hall     852 

cotton  yarn  or  fabrics.     (P)  Silverwood  and  Taylor 278 

fabrics  ;  Recovery  of  lyes  used  in .     (P)  Matter  ....   1201 

machines.     (P)  Yates 1149 

process.     (P)  Smith  and  Millikin 682 

process  ;    Concentrating  dilute  lyes  in  the  .     (P) 

Wallach 331,  897r 

Purifying  caustic  soda  lyes  rendered  impure  by  . 

(P)  Venter 852,  1017r,  1057r 

vegetable  fibres  or  fabrics.     (P)  Heberlein  und  Co 278r 

Mercurammonium     ammonium     chlorides ;      Decomposition 

of  by  water.     Gaudechon    181 

Mercurial  ointment ;  Assay  of  commercial .     Crewe   ....   1040 

Mercuric  chloride,  potassium  chloride,  and  water  ;  Equilibrium 

in  the  system .     Tichomirow    121 

chloride   solutions ;     Influence   of   glass   and   traces   of 

organic  matter  on .     Van  Rijn   855 

cyanide  ;  Preparation  of .     Rupp  and  Goy    712 

cyanide  and  pyridine  ;  Compound  of .     Schroeder  .       355 

nitrate  solution  ;    Solubility  of  silver  chloride  in  — ■ — •. 

Buttle  and  Hewitt  808 

salts ;    Determination    of    ■    in    aqueous    solutions. 

Liversedge    712 

zinc  cyanide.     Dunstan 643 

Mercurous  nitrate  as  a  microchemical  reagent  for  arsenic. 

Deniges 1133 

Mercury  and  alloys  ;  Interaction  of  — — -.     Mallet 230 

Determination  of  — — ■  in  ores.     Muller 77 

Determination  of  — — ■  volumetrically.     Rupp 1179 

in  explosives  ;   Tests  for ■  (Rept.  of  H.  M.  Inspector 

of  Explosives)   960 

production  of  the  United  States 1208 

Purification  of .     Bettel 407 

Purification  of by  electrical  heating.     (P)  Knipp  ..   1071 

Solution  of in  water  and  other  solvents.    Christoff    771 

statistics  for  1907 78 

vapour  in  air  ;  Determination  of  — — .     Meniere  473 

Mercury-albumin  solutions  ;  Preparation  of  stable  aqueous 

.     (P)   Busch 833 

oxychlorides  ;   Formation  of .     Dukelski 279 

peroxidase  and  mercury  hydrogen  peroxide  salts.     Von 

Antropoff   470 

peroxide.    Pellini 37 

Mersey,   Weaver,  and    Ship  Canal  Co's.  premises,   Hulme ; 

Explosion  on  the 1041 

Messina  ;  Citrate  and  lemon  juice  exports  from 957 

Metal  allied  to  molybdenum  ;    New  — — .     Ogawa 1068 

Analysis  of  white  — — •.     Schiirmanu  and  Scharf  enberg  . .     860 
articles ;    Composition    for    grinding,    sharpening,    and 

polishing  — .     (P)  Wilson 1153 

bodies  ;  Manufacture  of  compound  — — .     (P)  Monnot, 

and  Duplex  Metals  Co 862,  863r 

filaments  ;  Bringing to  incandescence.     (P)  Allgem. 

Elektricitats  Ges v. . , 114 

filaments  for  electric  glow  lamps.    (P)  Ges.  f .  Verwerthung 

Chem.  Prod 68,  973r 

filaments  for  electric  lamps  ;     Decarbonisation  of : 

(P)  Aron  and  Geiger 1145 

(P)  Corona  Gliihlampenfabr 1198r 

filaments  free  from  carbon  ;    Manufacture  of .     (P) 

Siemens  und  Halske  A.-G 849,  1105r 

filaments  ;  Manufacture  of (P)  Scholz 438 

plates,  &c. ;   Annealing  and  tinning .     (P)  Cowper- 

Coles   339 

plates  resistant  to  air  ;    Preparation  of  spongy  — —  for 

accumulators.     (P)  Heym 1025 

plating ;    Device  for  producing  electrolytic  .     (P) 

Schmitz 864r 

production  of  the  United  States 79,  1115 

Removing from  plated  articles.     (P)  Harbeck   344 

Removing    from    plated    surfaces.     (P)    King's 

Norton  Metal  Co.,  and  others  818 

surfaces ;    Removing  scale  and  oxide  from  .     (P) 

Cowper-Coles   127 

surfaces  ;    Reproducing  images  on  .     (P)   AnthSs, 

and  Lloyd,  Ltd 592 

values  ;   Recovering from  solutions.     (P)  Hendryx    862 

Metallic  articles  ;    Manufacture  of  — —  by  electrochemical 

deposition.     (P)  Harrison  906 

coatings ;  Electrolytic  production  of  on  metals. 

(P)  Classen   28,  28,  28,   168r,  168r,  816r 

compostion.      (P)  Reed 128 

compounds ;     Electrolytic     reduction     of     .     (P) 

Rodman,  and  Electric  Storage  Battery  Co.  .    511 
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Metallic — cont. 

compounds  ;  Purifying .     (P)  Geu.  Electric  Co 75r 

deposits ;     Production    of    ■.     (P)     Fabr.     Elektr. 

Ziinder    28 

deposits ;     Production     of    ■    electrolytically.     (P) 

Schmidt 947 

deposits;   Utilisation  of in  metallography.     Giolitti  1157 

films    for   use    with    storage    battery    electrodes.      (P) 

Edison 986,  1118r 

films  ;    Transparent .     Turner 1155 

foil   or   leaf ;   Apparatus   for   electrolytic   manufacture 

of .     (P)  C'ovvper-Coles 987 

mirrors  ;    Manufacture  of .     (P)  Cowper-Coles 906 

paper,  etc.  ;    Manufacture  of  .     (P)  Cowper-Coles  342, 

864r 
substances  ;   Reduction  of by  volatilisation  and 

precipitation.  (P)  Kendall,  and  American  Reduction 

Co 1209 

surfaces  ;  Preparing for  coating.     (P)  Cowper-Coles  127, 

165 
Metallography ;    Utilisation    of    metallic    deposits    in   . 

Giolitti     1157 

Metalloids  and  boron  ;    Production  of  alloys  of  .     (P) 

Herrenschmidt    1025r 

Extraction  of  .     (P)  Herrenschmidt   ..    506,  818,  1019r 

Manufacture  of .     (P)  Ktthne 688r 

Recovery  of  volatile ■  from  products.     (P)  Witter  . .  1210 

Metallurgical  apparatus.     (P)   Merralls   985r 

briquettes  : 

(P)  Collins   943 

(P)  Hof 619 

briquettes  containing  silica  and  lime  ;    Hardening  . 

(P)  Kraus 1117 

condenser.     (P)  Johnson 1158 

fumes  ;   Apparatus  for  condensing .     (P)  Moffitt  . .  408 

(P)  Best  and  Best 862 

(P)  Dempsey    630,  1116 

(P)  Fletcher 25 

(P)  McCarty  and  others 1116 

furnace  ;    Electric : 

(P)  Birkeland  and  Eyde 692 

(P)  Ges.  f.  Elektrostahlanlagen 1026 

furnaces  ;    Obtaining  thin  liquid  dross  in  electric  . 

(P)  Rochling  and  Rodenhauser 167r 

fusion  process.     (P)  Birkeland 756 

notes.     Friedrich 1115 

process  ;    Thermic .     (P)  Goldschmidt 129r 

processes  and  apparatus.     (P)  De  Ferranti 631,  944r 

products  containing  silica  and  lime  ;    Hardening  lumps 

of .  (P)  Jerusalem 815 

products  containing  volatile  metals  ;   Treatment  of 

in  the  electric  furnace.     (P)  Kaiser 864 

Metallurgy  ;     Chlorine  in .    Baker 572 

Metals  ;  Action  of  ammonium  persulphate  on .     Turren- 

tine    337 

Action  of  denatured  alcohol  on .     Boulanger 585 

Action  of  finely-divided on  water.     Van  Rijn 228 

Action  of  oxygen  on .     Jordis  and  Rosenhaupt  ....  78 

Action  of on  solutions  of  persulphates.     Levi  and 

others    979 

alkali  ;    Separation  of by  electrolysis.     Goldbaum 

and  Smith   1179 

alkali ;  Separation  of  non-metals  from  compounds  with 

.     (P)  Herrenschmidt 510 

alkali ;    Solutions  of in  liquefied  ammonia.    Ruff 

and  Zedner    771 

and  ammonia  ;  Compounds  of .     Kraus 596 

Annealing  and  tempering .     (P)  Krautschneider  . .  1025r 

Apparatus  for  converting .     (P)  Lloyd •  905 

Apparatus  for  degreasing with  means  for  separating 

the  fat.     (P)  Earth  1027 

Apparatus  for  depositing .     (P)  Hendryx 131 

Apparatus  for  electrodeposition  of  : 

(P)  Cowper-Coles 454 

(P)  Quivy 1119 

and  boron  ;   Extraction  of  alloys  of from  ores,  &c. 

(P)  Herrenschmidt 1025r 

Calcium  silicide  for  purifying .     Goldschmidt 751 

Casting .     (P)  Brabrook 756 

Cleaning .     (P)  Hawthorne 26 

Coating .     (P)  Plathner  and  Horn  128 

Condensation  of  volatile .     (P)  Johnson 1158 

Converting .     (P)  Lloyd 905r 

Cutting by  mcanfiof  oxygen,     (iuillet 942 

Effect  of  low  temperatures  on  thermal  conductivities  of 

.    Lees    230 

Electrochemical  deposition  of .     (P)  Harrison 906 

Electrode  tor  the  recovery  of— — .    (P)  Christy 454 

Electrodeposition  of : 

( i>)  <  lowper-Colei  631,  691 

(  P)   Levy ft18,  948,  987r 

Electrodeposition     of    —    on    hollow    articles.     (P) 

I'riiclln  im 463r 

Electrodeposition  and  separation  of  -  -  --.     Sand    963 

Electrodes  for  producing  —  -  lighter  than  the  electrolyte. 

(P)  Soc.  Anon,  des  Usines  de  Riouperoux 1119 

Electrolysis  of .     (P)  Hausmann 232 

Electrolytic  production  of : 

(P)  Price  and  others 677 

(P)  Seward  and  others 348 
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Metals — cont. 

Electroplating  .     (P)  Schmidt 453 

Extracting from  metalliferous  rocks.     (P)  Marin  and 

de  Montepreux   692 

Extraction  of  : 

(P)  Herrenschmidt   506,  818 

(P)  Robertson 574 

Extraction  of  gases  contained  in .     Boudouard  ....       76 

Extraction  of  from  ores  : 

(P)  Kaiser 1210r 

(P)  Reid,  and  Electric  Smelters,  Ltd 948 

(P)  Rosalt 231,  1070r 

(P)  Turton    1025r 

(P)  Wolf 1025r 

Extraction  of  precious  and  other  from  ores.    (P) 

Germain   1158 

Extraction  of  volatile  in   electric   furnaces.    (P) 

Herrenschmidt 1161r 

Furnace  for  melting  ■ : 

(P)  Holzapfel    815,    1118r 

(P)  Mount    739 

heated   in  ammonia ;    Behaviour  of  .     Henderson 

and  Galletly   387 

Improving  physical  properties  of .     (P)  Lamon  ....     815 

and  liquids  ;    Differences  of  contact  potential  between 

.     Bloch  646 

Manufacture  of  — ■ —  : 

(P)  Blaokmore   28,  577,  692 

(P)  Goldschmidt  and  others 945r 

(P)  Kuhne     688r 

Manufacture    of   of   all    qualities.     (P)    Baraduc- 

Muller      985 

Manufacture  of  low-carbon .     (P)  Becket,  and  Electro 

Metallurgical  Co 818 

Manufacture  of  molten  ■ •.   (P)  Thwaite  and  Defries  27r,  945r 

Nitrogen  compounds  of and  their  magnetic  proper- 
ties.    Shukow  942 

obtainable  by  smelting  ores  raised  in  the  United  Kingdom  1067 

Obtaining by  reduction.     (P)  Viel 451r 

from  ores  ;   Apparatus  for  extracting .     (P)  Green- 
await  1117 

Passive  state  of .     Byers 1160 

Platinum-coating  heavy  base  — — .     (P)  Baum 1160 

of   the   platinum   group  ;     "  Explosive  "   .     Cohen 

and  Strengers    285 

precious  ;   Apparatus  for  extracting .     (P)  Stuer  . .     814 

precious  ;    Apparatus  for  recovering  from  slimes. 

(P)  Hendryx    863 

precious  ;   Extracting .     (P)  Freygang 408 

precious  ;    Extracting  from  ores  : 

(P)  Du  Alzugaray 814 

(P)  Kitsee    904 

precious  ;  Extraction  of f r*om  refractory  or  complex 

ores.     (P)   Pellerin    688 

Precipitating electrolytically  in  the  form  of  sheets 

or  tubes.     (P)  Wenger 168,  1072r 

Purification  of by  electrical  heating.     (P)  Knipp  . .   1071 

Raising  the  elastic  limit  of  ■ — — ,  and  relieving  them  of 

injurious  strains.     (P)  Emery   904 

of  rare  earths  ;   Making  a  solution  of .     (P)  Basker- 

ville,  and  Welsbach  Light  Co 37 

Recovering from  sulphide  ores.     (P)  Kern 577 

Recovery   of   volatile from   products  containing 

them.     (P)  Witter   1210 

Refining .     (P)  Kretschmer  and  Canda 985 

Regenerative  furnaces  for  heating  or  melting  ■ — — .     (P) 

Hammersley  and  McChesney 1069 

Separation  of  the  bases  of  the  qualitatively  and 

quantitatively.     Pozzi-Escot    962 

Separating  electro-deposited  from  lead  matrices. 

(P)  Reverdes,  and  Wesel  Manufacturing  Co 1212 

Separating from  ores  and  solutions.     (P)  Brown 692 

Smelting for  armour  plate,  rails,  Ac.     (P)  Everette  .   1209 

Solution  of in  non-metallic  solvents.     Kraus 596 

Solvent  for .     (P)  Broadwell 756 

Treating  by  agglomeration.     (P)   Soc.   Anon.   Le 

Carbone    408r 

Treatment  of .     (P)  Lloyd 166r 

volatile  ;  Extraction  of from  ores  and  metallurgical 

products.     (P)  Troeller   905 

volatile ;     Recovering   or   melting   readily   under 

pressure.     (P)  Griiter 690 

Welding : 

(P)  Astruc    408 

(P)  Simpson 338 

Metanil  Yellow.     See  under  Azo  dyestuffs. 
Metastannic  acid.     See  under  Stannic  acid. 

Metelo'idine,     a    new     solanaccous    alkaloid.     Pvman    and 

Reynolds    1221 

Methane;  Mixed  trihalogen  derivatives  of .     Auger....  042 

Oxidation  of  .     (P)  Von  Unruh,  and  Saucrstoff  u. 

BtlokBtoff-  Ind.  Ilaiismann  nnd  Co 918 

Synthesis  of .      Hone  and  Coward 1143 

Synthesis  of by  means  of  calcium  hydride.     Mayer 

and  Altmayer    1009 

Thermal  decomposition  of  ■ .     Bone  and  Coward 886 

Methoxy-groups  ;  Elimination  of by  means  of  hydrogen. 

Semmler  875 

Methyl  alcohol;   Converting into  formaldehyde.  Orlow  189, 

419,  1176 

Detection  of lu  presence  of  ethyl  alcohol.     Hlnkel  . .  1175 


INDEX  OF  SUBJECTS. 


101 


PAGE 

Methyl  alcohol — cont. 

Manufacture  of .     (P)  Schmidt  and  others 496 

from  methane ;    Production  of  .     (P)  Von  Unruh 

and  others     918 

Methylamine  ;  Precipitation  of with  magnesium  phos- 
phate.    Francois 831 

Preparation  of .     Francois 957 

Methylene  Blue.     Sm  under  Thiazine  dyestuffs. 
Methylenecitr> icresotinic  acids  ;    Preparation  of  — .     (P) 

Bayer  und  Co 645 

Methylenecitryloxytohue  acid.     (P)  Bayer  und  Co 91r 

Methvlethylketoue ;    Preparation  of  basic  compounds  from 

.  (P)  Traube 999 

Methylisatin  ;  Preparation  of .     (P)  Bauer 68 1 

Methyl  formate  ;   Preparation  of .     (P)  Goldschmidt  . .  183 

Methylniorphimethiues  ;  Pharmacological  action  of  the . 

Kionka    956 

Methylpropanol  dialkylamino  acids  ;     Derivatives   of  . 

(P)  Poulenc  frgres,  and  Fourneau 246 

Methyl  salicylate ;    Separation  of  salicylic  acid  from  . 

Gibbs     1175 

a-Methylsparteine ;    Isomerisation  of    .      Moureu  and 

Valeur 37 

from  isosparteine  ;  Formation  of .     Valeur    874 

Methvlthiophenol-o-carboxylic  acid  ;    Manufacture  of  . 

(P)  Meister,  Lucius,  und  Briining 399r,  680)- 

Mexico  ;    Cultivation  of  CastUloa  elastica  in -.     Treacher  1123 

Cyaniding  in .     Rice 1207 

Discovery  of  a  rubber-producing  plant  in  — — - 1029 

Guayale  rubber  in 633 

Silver  cyaniding  in .     Empson 1065 

Silver  extraction  at  silver  mines  in .     Bordeaux  . .   1064 

Silver  ore  treatment  in .     Caldecott 812 

Mgoa  rubber 132 

Mica,  artificial ;    Manufacture  of  .     (P)  Machalske  and 

Modjeski 576 

powder  ;  Manufacture  of .     (P)  Rogers 1021 

Treatment  of .     (P)  Beckraan 1205 

Microbicide  agents  ;    Manufacture  of .     (P)  Lutz  et  Cie.   827, 

87  3r 
Microclines    and    orthoses ;    Differentiating    the    chemical 

character  of  .    Barbier 747 

Micromeria  chamUsonis.     Power  and  Sal  way 244 

Micro-organisms  ;  Preparation  of  dead in  a  dry  condition. 

(P)  Sarason  1177 

Milk  adulteration  ;   Calculation  of .     Liverseege 604 

analysis  ;  Recovery  of  amyl  alcohol  in  the  Gerber  method 

of  .     Richmond    705 

Apparatus  for  drying .     (P)  Thisquen 351 

Apparatus  for  testing  the  acidity  of  — — .     (P)  Richmond  955 

Behaviour  of  aluminium  in  contact  with  .    Von 

Fillinger    954 

Casein  variation  in .     Hart 242 

concentrating  apparatus.     (P)  Gaulin 638 

Concentrating  and  drying .     (P)  Eichholz 995 

Condensing .     (P)  Just 638 

Decomposition  of  lactose  in by  enzymes.    Vande- 

velde  764 

Desiccating by  heated  drums.     (P)  Gabler-Saliter  . .  587 

Determination  of  fat  in .     (P)  Gerbers  Co 417 

Determination  of  fat  in  dry  ■ — -.     McLellan 954 

Determination  of  formaldehyde  in colorimetrically. 

Jones 1218 

Determination  of  potassium  bichromate  in .     GouSre  242 

Drying .     (P)  Plumey 994 

Emulsifying  and  homogenising — — : 

tP)  Erfurt    351,  995r 

(P)  Risberg    465,  638r 

enzymes  ;  Use  of  chloroform  in  studying .     Harding 

and  Van  Slyke 705 

evaporating  apparatus.     (P)  Just 638 

Evidence  of  peptonisation  in  raw  and  pasteurised . 

Colwell  and  Sherman 1078 

Extracting  butter  fat  from .     (P)  Stro 705 

Formation    of    hydrogen    sulphide    on    heating    . 

Fynn 416 

free  from  germs  ;  Manufacture  of  homogenised .     (P) 

Heryng  1172 

free  from  sugar  ;   Preparation  of .     (P)  Bouma  and 

Selhorst 1172 

Homogenising  and  emulsifying .     (P)  Risberg      465,  638r 

for  infants  ;   Preparation  of from  cow's  milk.     (P) 

Timpe  872 

Manufacture  of  dried .     (P)  Just 638 

Modified  dry .     (P)  Hatmaker 764r 

powder,    &c. ;    Emulsifying    and    homogenising   . 

(P)  Erfurt  351,  955r 

powder  ;  Manufacture  of .     (P)  Bevenot 465 

Preservation  of .     (P)  Herz 955 

Preservation  of by  removal  of  oxygen.     (P)  Flilgge  995 

Preventing  fermentation  of .     (P)  Kuhn 764 

Proteolytic  enzymes  of .    Vandevelde 86 

Sampling for  the  determination  of  fat.     (P)  Funke 

und  Co 955 

Transforming into  a  solid  substance.     (P)  Frye  . . .  1026 

Mimosa  bark  ;  Tannage  of  sole  leather  with .     Bennett  .  1193 

barks 236 
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Mimusops  djave ;  Fat  from  seeds  of  - 

Mine  explosives  ;  U.S.  Government  tests  of 

Mineral    dust;    Manufacture    of    briquettes    of    .     (P) 

Lessing   1209 

exports  from  Brazil 904 

output  at  Cobalt 1063 

production  of  Canada 338 

production  of  Cape  Colony 903 

production  of  Germany    573 

production  of  India 1157 

production  of  Japan 573 

production  of  New  South  Wales 943 

production  of  Queensland  in  1907     507 

production  of  Spain 1208 

production  of  the  United  Kingdom 285,  1067 

production  of  the  United  States 79,  1115 

substances  ;   Extracting  water  from .     (P)  Meister, 

Lucius,  und  Briining 796/ 

substances  ;   Separating  certain  non-metallic  from . 

(P)  Chapman    508 

values  ;  Apparatus  for  recovering .     (P)  Boardman 

and  others  1069 

Minerals ;    Apparatus  for  washing  or  extracting  .     (P) 

Freygang   408,  689r 

Apparatus  for  washing  and  separating  or  concentrating 

.     (P)  Craig  and  Craig 689 

Decomposition  of  some  by  sodium  peroxide  and 

metallic  sulphides.     Walton  and  Scholz 771 

Influence   of    fine-grinding   on  water   and  ferrous-iron 

content  of .     Hillebrand 813 

Radio-activity  and  helium  in .     Strutt 769 

Separating  ■ ■  from  gangue.     (P)  Sulman  and  others  . .    339r 

Separation  of  fluorine  from  — — .     (P)  Delplace 981, 1019r 

in  Western  Australia 25 

See  also  Ores. 
Mines ;    Apparatus  for  measuring  dangerous  gases  in  . 

(P)  Hartmann  und  Braun  A.-G.,  and  della  Santa  . .     930 

and  quarries  ;   District  Statistics  for  1907 647 

and  quarries  ;  General  Report  and  Statistics,  1907 1087 

1    Mirrors  ;  Amalgam  for  making .     (P)  Laval 810 

Covering  with  a  protective  metal   layer    electro- 

lytically.     (P)  Monge  and  Arzano 947 

Manufacture  of  metallic .     (P)  Cowper-Coles 906 

Process  of  silvering .     (P)  Chem.  Fabr.  von  Heyden  1204 

Producing on  transparent  objects.     (P)  Chem.  Fabr. 

von  Heyden  283,  566 

Mist;  Preventing  and  condensing .     (P)  Ostwald    552 

Mistletoe  ;  Racemic  inositol  in .     Tanret  89 

Volatile  alkaloid  in  — — .     Leprince 88 

Mixing  apparatus  : 

(P)  Jaggard  and  King    437 

(P)  Mastian  and  others 113/ 

apparatus  ;  Centrifugal .     (P)  Furowicz 969 

explosives;  Machine  for .     (P)  Auchu     1178 

fluids  ;    Device  for .     (P)  Leiser 13r 

liquids  ;  Apparatus  for .     (P)  Diederichs 1016 

liquids  and  gases  ;  Apparatus  for .     (P)  Leuschner  .  1142r 

liquids  ;  Process  and  apparatus  for .     (P)  Ados  Ges., 

and  Matzerath    1142 

machines  : 

(P)  Meister,  Lucius,  und  Briining 674 

(P)  Skinner    675 

machines  ;    Rotary .     (P)  Smith 674r 

paints,  dyestuffs,  Ac.     (P)  Minimax  Consolidated,  Ltd.  1028 

substances  intimately.     (P)  Dor-Delattre  492 

Mixtures  ;  Preparation  of  non-aqueous .     (P)  Acheson  . .  494 

Moisture  content  of  grain,  <fec. ;    Apparatus  for  the  rapid 

determination  of .     (P)  Brown  and  Duvel. ...  715r 

Determination  of in  tobacco,  &c     (P)  Hodge 358 

Molasses  fodder  ;  Determination  of  sugar  in .      Vuaflart  1215 

Formation  of .    Lebedeff 821 

free  from  potassium  salts  ;  Manufacture  and  application 

of .     (P)  RivieTe : 702 

Removing     potassium     compounds     from     (P) 

Riviere 584,  869,  1076 

tar.     Rinckleben 438 

Treatment  of .     (P)  Pike  1076 

waste  liquors ;  Destructive  distillation  of .  Rinckleben  438 

Molybdenum  ;  Alloying with  iron  and  steel.    (P)  Kemery  630 

Colour  test  for .     Bettel 184 

Metal  allied  to  .     Ogawa   1068 

Quantitative  spectrum  of .     Leonard 832 

in  steel ;  Determination  of .     Blair 902 

Molybdic  acid  ;  Determination  of in  presence  of  vanadic 

acid.    Edgar   472 

Monazite  mine  in  Carolina 25 

Monobromoindigo ;    Manufacture  of  .     (P)  Soc.  Chem. 

Ind.  in  Basle «22r 

Monochlorhydrin  ;   Preparation  of .     (P)  B6hringer  und 

Sohne 718 

Monohydroxy-a-naphthoflavonols.        See     under     Flavone 

dyestuffs. 
Monomethylamine.     See  Methylamine. 
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Mordanting — cont. 

cotton   piece   goods.     (P)    Calico   Printers'   Assoc,   and 

Hadfield    20 

fibrous  materials  ;   Process  of .     (P)  Blumenthal  . .  1202r 

Mordants  ;    Dehydration  of  aluminium,  iron,  and  chromium 

.     Binder    498 

Double ,  obtained  by  superposition,  two  at  a  time, 

on  eighteen  metallic  mordants.     Scheurer  and  Silber- 

mann  852 

Morinda  eitrifolia  L.  ;  Rootbark  of .     Oestcrle  and  Tisza     441 

Morindin.     Perkin    766 

Morphine ;     Colorimetric    determination    of    small    amounts 

of .     Mai  and  Rath    828 

Reagent  for  identifying .     Hoshida     1037 

Morphine  bromalkylates  ;    Preparation  of .      (P)  Riedel     645 

Mortar  impermeable  to  water.     (P)  Schruf 449,  568r 

Manufacture  of .     (P)  StSffler  284 

Manufacture  of  waterproof  lime .     (P)  Mecke  ....   1021 

Microscopic  study  of .     Gallo 1205 

Microscopic  study  of  puzzuolana .     Gallo 1205 

Preparation  of .     (P)  Olschewsky 1206 

Protecting    dry    from    moisture    during    storage. 

(P)  Junge     449 

Waterproof  Portland  cement -.     (P)  Gaines 449 

Moser  rays  ;   The  so-called .     Legrady 522 

Moss  land  ;  Reclamation  of 1032 

Motor  medium  for  internal  combustion  engines  ;    Utilising 

naphthalene,  &c,  as .     (P)  Riitgerswerke  A.-G.    972, 

1104r 

Muffles  ;   Brickwork  for  -.     (P)  Ghislain 888 

Mulberry  tree  bark ;    Extracting  the  silky  fibre  from  . 

(P)  Camand 978 

Muntz    metal ;     Heat   treatment   of   — — .     Bengough   and 

Hudson     43,  654 

Murexide,  a  once  used  dyestutf  and  printing  colour.     Smith  . .     368 
Mustard  oil.    See  under  Oils,  essential. 

Musts  ;    Ageing  or  removing  sulphurous   acid   from  . 

(P)  Hubert 914 

Myrobalans  in  extract  manufacture.     Wladika 1124 

Extraction  of  -^.    Eachus 695,  1124 
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Naphtha  ;  Manufacture  and  use  of  nitro-compounds  of  solvent 

— — for  safety  explosives.     (P)Schultz  . .  421,  421,  1000r 
Xitro-compounds  from  solvent  .     (P)   Distler  and 

others    92 

Production  of   aromatic   hydrocarbons   from   and 

carburetted  water-gas.     (P)  Nikiforoff 933 

Naphthalene  from  gas  ;    Use  of  anthracene  oil  in  removing 

— — •.     Du  Pasquier   847 

as    motor    medium   in   internal    combustion    engines ; 

Utilising .     (P)  Riitgerswerke  A.-G 972, 1104r 

Naphthalenesulphonates  of  cerium.     Erdmann  and  Nieszytka     831 

a-/9-Naphthazines  ;   Two  new .     Fischer  and  Straus. .. .     218 

Naphthenic  acids.     Schwarz  and  Marcusson 799 

and  their  salts  ;   Uses  of .     Pyhala 1054 

Naphthimidazole  derivatives.     (P)  Act.-Ges.  f.  Anilinfabr.  . .      71r 

Naphthols  ;  Differentiation  of  the  two .     Volcy-Boucher     830 

Naphthoresorcinol  as  a  reagent  for  some  aldehyde-  and  keto- 

acids.     Mandel  and  Neuberg 1001 

«-Naphthylaminc  Claret.     See  under  Azo  dyestuffs. 
l-Naphthylamine-4.6.8-trisulphonic    acid  ;     Dyestuffs    from 

— .     (P)  Kalle  und  Co 623 

1.8-Naphthylencdiamine ;       Manufacture      of     condensation 

products  from .     (P)  Bayer  und  Co 975 

/3-Naphthyl  indigo  ;  Bromo-substitution  products  of  . 

(P)  Meistcr,  Lucius,  und  Briining 1147 

Manufacture  of   halogen  derivatives  of .     (P)   Soc. 

Chem.  Ind.  in  Basle 567r,  745/ 

Naphthylpyrazolonesulphonic    acids     and     azo    dyestuffs  ; 

Manufacture  of .     (P)  Bayer  und  Co 1 14* 

Nareotinesulphonic  acid;    Preparation  of  .     (P)    Knoll 

und  Co 644 

Natal  ;  Iron  ore  from 507 

Kaolin  deposit  in 1113 

National  Physical  Laboratory  ;      Report  of  Treasury  Com- 
mittee    .' 250 

Neodymium  ;    Separating- from  ran  earths.     James  ..      521 

Nepheliurn  lappaceum  ;  Saponin   from    iniit.  shells   of  . 

Dekker    1221 

Netherlands  ;   White  lead  substitutes  in  the 988 

New  Brunswick  ;   Antimony  mining  in ■ 903 

New  Caledonia  ;  Tannins  of  woods  of     -  Tlmau 1029 

New  South  Wales  ;  Mineral  production  of 948 

New  York  ;   Refuse  disposal  in .     Very 378 

Newburn  Steel  Works  ;   Visit  to 791 

Niam  fat.     Lewkowitsch  {e.rratum)   i , , ,  . ,      104 

S*e  also  Lophira  al»t<* . 
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Niaouli  oil.     See  under  Oils,  essential. 

Nickel ;  Action  of  arsenic  on .     Vigouroux  943 

Action  of  antimony  trichloride  on -.     Vigouroux  ....  1208 

Alloys  of  with  tin,  lead,  thallium,  bismuth,  chro- 
mium, magnesium,  zinc,  and  cadmium.     Voss 1065 

and  its  alloys  ;   Welding •.     (P)  Schieber 165r 

-aluminium  alloys.     Gwyer 1066 

and  cobalt ;  Simultaneous  detection  of •.   Grossmann 

and  Heilborn 715 

-copper  matte  ;   Separating  the  metals  in .   (P)  Neil 

and  Norris     411 

-copper   ore  and   matte  ;   Treating  .     (P)  Gunther 

and  Franke   131,  289 

-copper-zinc,     nickel-copper,     and    nickel-zinc     alloys  ; 

Constitution  of .     Tafel 860 

Detection  and  determination  of in  presence  of  iron, 

cobalt,  and  manganese.     Pozzi-Escot 92 

Determination  of .     Pozzi-Escot 525 

Determination  of  in  nickel  steel : 

Brunck    284 

Wdowiszewski   812 

Determination  of in  steel : 

Blair    902 

Campbell  and  Arthur 811 

Electrodeposition  of  — — .     Kern  and  Fabian 987 

Electrolytic  determination  of ,  and  separation  from 

copper.     Thiel 473 

Electrolytic  refining  of  — .     (P)  Pring  and  Sperry 343 

flue   dust ;    Utilising  — — .     (P)    Wood,   and  Internat. 

Nickel  Co 509 

and    hydrogen ;     Relation   between   .     Mayer    and 

Altmayer    1116 

-manganese  alloys.     Shemtschushny  and  others 77 

matte  ;    Constitution  of .     Bornemann  1066 

ores ;    Treatment    of    pyiitic .     (P)    Carrick    and 

Pattison    1209 

Passive  state  of .     Byers 1160 

Passivity  of .     Fredenhagen 691 

Passivity  of  — —  in  acid  solution.     Sackur 986 

plating  process.     (P)  Lafond 818 

Recovering from  ores.     (P)  Ehrenfeld  and  Grove  . .  131 

Recovering from  silicious  ores.     (P)  Chalas 631 

Removing from  nickel  plated  articles.     (P)  Harbeck  344 

Separating  ■  from  other  metals  not  precipitated  by 

hydrogen  sulphide.     Pozzi-Escot 525 

Separation  of  — —  from  crude  liquors.     (P)  Schreiber  . .  1158 

in  sulphide  ores  and  mattes  ;  Rendering  the soluble 

in  water.     (P)  Gates  and  others 80 

sulphide  ores  or  products  containing  iron  and  copper  ; 

Treatment  of .     (P)  Borchers  and  Warlimont  . .  985 

and  thorium  ;   Alloy  of .     Chauvenet 1023 

and   zinc  ;    Electrolytic   separation   of   .     Foerster 

and  Treadwell 298 

Nickel  antimonide.     Vigouroux 1208 

and  cobalt  salts  ;   Separating  .     (P)  MeGhie  and 

Barton 448,  685r,  685r 

compound  contained  in  nickel  electrodes;   Preparation 

of  the  active .     (P)  Roloff  and  Wehrlin 631 

oxides;    Dissociation    pressures    of    ■    ■    .     Foote    and 

Smith    079 

oxides  ;   Reduction  and   oxidation  of  — — ■  at  various 

pressures,     lpatiew 684 

peroxide  electrodes.     Foerster 232 

phosphides.     Konstantinow   1156 

Nicotine    from    tobacco   material ;     Recovering   -.     (P) 

Kentucky  Tobacco  Products  Co 044,  958r 

from  tobacco  ;   Removing .     (P)  Sartig 592 

Nigella  ;  Alkaloids  of  the  species  of .     Keller 295 

Nipponium,  a  new  element  in  thorianite.     Ogawa 753 

Nitrates  in  bismuth  salts  ;  Determination  of .     Simmons     875 

The   copper-zinc  couple   method   of  determining  . 

Purvis  and  Courtauld 638 

Manufacture  of  from  atmospheric  nitrogen.     (P) 

Hriinler  and  Kettler 22 

Manufacture  of together  with  phosphatic  manure. 

(P)  Etiber 951 

Reduction  of  ■ Inalooholic  fermentation  .  Paris  and 

Uarsiglia 1170 

Nitrating  hydrocarbons.      (P)    Meister.  Lucius,  und  Briining  1199 

machine  ;  Centrifugal .     (P)  Gebr.  Heine     1142 

Nitration  ;  Reaction  kinetics  of .     Martinsen 139 

Nitric  acid  from  ammonia  and  air ;    Producing i>y 

platinum  contact  substances .   I  i'i  Chem.  rabx.  (Jries- 

heiiu- Kl'ktron    22 

Catalytic  bodies  for  producing  .     (P)  Chem.  Fabr. 

Grieshelm-Elektron 22,   447r 

Concentration  of : 

(P)  Boeters  and  Wolflenstein 447 

i  Pi  Pauling,  and  Salpetersaure- Ipd.-Oes B08r 

and  copper;  Interaction  of    — ■  in  presence  of  nitrates. 

Rennle  and   others    746 

Electrolytic  reduction  of  ■  Patten 575 

Manufacture  of : 

(P)  Aktieselskahet  det  Norske  Kvaclstofkompagni     501 

i  ri  Bender 76/-.  lOMr 

(I'l    Hriinler    982r 

( ri  Ramsay  866 

Manufacture    of    from    air.     (P)    Pauling,  anil 

Salpetersaure    [nd.-Gei 75r,    160 

Manufacture   of ■   from   atmospheric    nitrogen.     (P) 

Hriinler  and  Kettler    i . . . .        82 
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Nitric  Mid — <•<>/!/. 

.Manufacture  of  concentrated — — .     (P)  Halvorsen  ....  810r 

Manufacture  of  pure  .     (P)  Pauling,  ami  Salpeter- 

siiure  Ind-<ies 160r 

and  nitrites  ;    Simultaneous   manufaeture  of  — — .     (P) 

Norsk  Hydro- l-'.lektrisk   Kvaelstofaktieselskab    897 

Reactions   of  copper,  bismuth,  and    silver  with  . 

Stansbie 365 

Recovering  dilute  nitrogen  oxides  in  the  form  of . 

(P)   Naville  and  Guye 627 

Reduction  of with  mercury  cathodes.      Wilkinson  . .  756 

in  soils  ;    .Determination  of by  nitron.     Litzendorff  83 

stills.     Guttmann    668 

and  sulphuric  acid  :    Manufacture  of  mixtures  of  . 

(P)  Nield.  and  General  Chemical  Co 447 

Nitric  oxide  :   Action  of  the  silent  electric  discharge  on  moist 

.     Lob    945 

formation  in  high-tension  ares.     Haber  and  Koenig. .  27,  1070 

generator,     |  l'i  Mears  and  others 417 

Manuiacture  of from  air.    (P)  Pauling,  and  Salpeter- 

saure   Ind.-Ges 76r.    160 

and  oxygen  :  Reaction  between — — .     Holwech 1057 

and  oxvgen  ;   Union  of .     Mandl  and  Russ 333 

Production  of .     (P)  Roberts 1152 

Nitrides;  Manufacture  of .     (P)  Borchers  and  Beck 576 

Manufacture  of  from  carbides  and  nitrogen.     (P) 

Bredig  and  Fraenkel 225 

Preparation  of .     Beck  987 

Nitriles  of  aromatic  a-hydroxy  acids  ;  Manufacture  of  . 

(P)  Turner  and  others 917 

Nitrites   ;    Complex  containing   potassium   and   lead. 

Meldrum 501 

Manufacture  of   .     (P)  Aktieselskabet   det   Norske 

Kvaelstofkompagni 501 

Manufacture  of  alkali  — — ■.     Pelet  and  Corni 446 

Manufacture   of  from  nitrates  by  means  of  for- 
mates.    (P)  Hempel 940 

and  nitric   acid ;    Simultaneous   manufacture   of  . 

(P)  Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab  . .     897 

oi-Nitroacetocatechol ;     Preparation   of   .     (P)    Meister, 

Lucius,  und  Briining  645 

o-Nitroamiuo-derivatives  of  benzene  and  naphthalene  ;  Manu- 
facture of  — —  : 

(P)  Act.-Ges.  f.  Anilinfabr 893r,  1149r 

(P)  Ullmann 623 

o-Nitrobenzaldehyde  ;    Condensation  of  with  aromatic 

hydrocarbons.     Kliegl  679 

and  o-nitrobenzaldoxime ;  Preparation  of .   (P)  Kalle 

und  Co 833 

Nitrobenzanthrone    compound.     (P)    Badische    Anilin    und 

Soda  Fabrik    156r 

Nitrocellulose ;    Electrolytic    apparatus    for    making    . 

(P)  De  Briailles 92r 

Decomposition    of    at    temperatures   below   the 

explosion  point.     Saposchnikoft"    592 

explosives  ;   Treating  gelatinised .     (P)  Wadsworth    297, 

1084r 

films  ;    Continuous  production  of  by  coagulation. 

(P)  Soc.  Gen.  des  Films,  and  Gonom 959 

Manufacture  of .     (P)  Patronenfabrik  Saxonia  ....     837 

Manufacture    of    artificial    silk    or    explosives  from    a 

special  form  of .     (P)  Berl 937 

and    nitroglycerin ;     Powder    from    .     (P)    Verein. 

Koln-Rottweiler-Pulverfabr 593 

Nitromethane  as  solvent  for .     (P)  Fischer 1174 

solutions;   Ester  for  use  in  preparing .    (P)  Dubosc  1176 

Nitrocelluloses ;     Alkaline    decomposition     of    .     Berl 

and  Smith    534 

Decomposition  curves  of  some .     Willcox 246 

p-Nltrochrysazin  dimethyl  ether  ;   Preparation  of  — .     (P) 

Meister,  Lucius,  und  Briining 680 

Nitrocolorimeter ;    Differential    for    water    and   wine 

analysis.    (P)  Hyvert 1179 

Nitro-eompounds :    Partial   electrolytic   reduction   of   poly- 

in  presence   of   vanadium  salts.     Hofer  and 

Jakob 1025 

Reduction  of by  Zinin's  method.     Willstatter  and 

Kubli  711 

from  solvent  naphtha  ;  Manufacture  and  use  of for 

safety  explosives.     (P)  Schultz  421,  421 

Nitro-cotton  ;    Falsification  of  with  mercuric  chloride, 

and  its  detection.    Moir 421 

j»-Nitrodiphenylamine  and  derivatives  ;  Manufacture  of : 

(P)  Act.-Ges.   f .   Anilinfabr 71r,    497r 

(P)  L'llmann 681 

Nitrogen ;    Action  of  the  silent  electric  discharge  on  moist 

.     L6b    945 

from  air  ;   Separating .     (P)  Weilnbock 503 

Assimilation  of  free by  azotobacter  and  radiobacter. 

Stoklasa  and  others 1167 

in  cellulose  nitrates  ;   Determination  of  .     Busch 

and  Schneider  715 

Converting    atmospheric    into    nitrogenous  com- 
pounds.    (P)  Pollacci  and  Pollacci 1 167 

Determination  of .     Richmond 595 

of  distillery  residues  ;  Utilisation  of  the : 

Effront    763 

(P)  Effront , , ; . .  ,1217 
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Nitrogen— cont. 

Electric  discharges  for  fixation  of  atmospheric .     (P) 

Klectrochem.    VVerke    980 

Fixing in  the  soil  by  means  of  zeolites.     Pfeiffer 

and  others    1214 

in    organic   compounds ;   Determination    of   with 

carbon,  hydrogen,  &c.     Dennstedt  and  Hassler. . . .   1043 

Oxidation  of by  electricity.     (P)  Helbig  . .  576r,  576,  817r 

Production  of  ammonia  from  atmospheric by  means 

of  peat.     Woltereck 978 

Separating from  coke  furnace  combustion  products. 

(P)  Candia  and  Merlini   847 

Utilising  atmospheric in  making  cyanamide.   Frank    696 

Nitrogen  compounds  of  alkaline-earth  metals  ;    Manufacture 

of  from  carbides  and  nitrogen.     (P)  Cyanid- 

Ges 1204 

from  carbides  ;    Manufacture  of  : 

(P)  Frank  and  Voigt 898 

(P)  Soc.  Gen.  per  la  Cianamide 749 

Manufacture  of  : 

(P)  Badische  Anilin  und  Soda  Fabrik 809 

(P)  Carlson 858,  1153r 

(P)  Cyanid-Ges 225,    281 

of  metals  and  their  magnetic  properties.    Shukow 942 

Nitrogen  oxides  from  air  ;    Production  of : 

(P)  De  Ferranti    1058 

(P)  Gorboff  and  Mitkevich    576 

Analysis  of  • by  absorption  spectra  in  the  ultra-red. 

Warburg  and  Leithauser 402 

Apparatus  for  producing  by  electric  means.     (P) 

Moscicki    22r,    22 

Catalytic  apparatus  for  converting  ammonia  into . 

(P)  Ostwald    898,  940r 

Concentrating  when  mixed  with  much  air.     (P) 

Elektrochem.   Werke    939 

Converting  hydrocyanic  acid  into .      (P)  Dieffenbach 

and  Moldenhauer 981 

Manufacture  of  : 

(P)  Dahl     1152 

(P)  Ramsay 856 

(P)  Spitzer    27,    281r 

Manufacture  of from  air.     (P)  Grau  and  Russ 501 

Manufacture   of  — — ■  from   gases    containing  nitrogen 

and  oxygen.     (P)  Platsch 940 

Recovery    of   when    mixed    with    air,    &c.     (P) 

Naville  and  Guye   627,  627,  810r,  898r 

Recovery  of  ■ in  the  form  of  nitrophosphates.     (P) 

Guye 1032 

Nitrogen  peroxide  ;   Detecting in  gas  mixtures.     Reiser 

and  McMaster  141 

Obtaining  — — •  from  mixtures  of  air  and  nitric  oxide : 

(P)  Allgem.  Elektricitats  Ges 940r 

(P)  Elektrochemische  Werke  856,  897r 

Nitroglycerin  ;    Accelerating   separation   of  : 

(P)  Escales  and  Nowak   356r 

(P)  Lehmann     184r 

Explosive  oils  containing .     (P)  Lehmann 91 

explosives  ;    Plastic  .     (P)  Rhein.     Dynamitfabrik     247 

and  its  manufacture.     Nathan  and  Rintoul 193 

and  nitrocellulose  ;    Powder  from    .      (P)   Verein. 

Koln-Rottweiler-Pulverfabr 593 

Nitroglycerins.     Will    523 

o-Nitromandelic    acid ;     Converting   into  isatin.     (P) 

Kalle  und  Co 442,  442 

Nitrohydrocarbons ;     Method    and    apparatus    for    making 

mono-  .     (P)  Meister,  Lucius,  und  Briining  . .   1199 

Nitromethane  as  solvent  for  acetylcellulose  or  nitrocellulose  ; 
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and  Rucker   339r 

Treatment  of  poor  sulphide  : 

(P)  D.  E.  Syndicate    690r 

(P)  Holdsworth 287 

Treatment  of  by   the   precipitation   process.     (P) 

Imbert,  and  Imbert  Process  Co 905r,  1118r 
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Treatment  of  sulphide  .     (P)  Hendryx 863 

Treatment  of  with  sulphuric  acid  produced  from 

the  mineral.     (P)  Sebillot  and  Mauclaire   690 
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Utilisation  of  products  and  bv-products  of  the  chemical 

treatment  of  .  (P)  Evans 901 

containing     volatile     compounds ;  Treating    .     (P) 

Sebillot  and  Mauclaire 815 

containing  volatile  metals  ;    Treating  complex  for 

producing  oxides.     (P)  Rice 1024 

containing  volatile  metals  ;   Treating in  the  electric 

furnace.     (P)  Kaiser    864 

Volumetric  classifier  for  .     (P)  Demaret 944,  1158r 

See  also  Minerals. 
Organic  compounds  ;    Determination  of  active  hydrogen  in 

.     ZerewitinoS 839 

compounds  ;  Oxidation  of by  oxygen  in  presence  of 

coal,  lignite,  or  peat.     (P)  Dennstedt  and  Hassler  1223 
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and  Hassler 1043 
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substances  ;  Reducing  .     (P)  Bedford  and  Williams     296 

Organisation  ;  Works  .     Garry   605 

Origanene,  a  terpene  in  Cyprus  origanum  oil.    Pickles    518 

Origanum  oil.     See  under  Oils,  essential. 

Orthoses    and    microclines  ;      Differentiating    the    chemical 

character  of  .     Barbier 747 

Otto  of  rose.     .See  under  Oils,  essential. 

Ottovale  Coke  Oven  and  By-Product  Works  ;   Visit  to ■.     791 

Ouabin,   the   heart-poison.     Miiller 765 
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Schmatolla 740 

Coke  and  similar  .     (P)  Wirtz 1051 

for  gasifying  coal,  roasting  minerals,   &c.     (P)  Ries..     742 
See  also  Coke  ovens  and  Furnaces. 

Oxgall ;   Preserving  raw for  ink  making.     (P)  Bezzant 

and  Bezzant 1029 

Oxalates  ;  Manufacture  of from  formates  : 

(P)  Elektrochem.  Werke 91r 

(P)  Hempel    958 

of  rare  earth  metals  ;   Solubility  of in  solutions    of 

uranyl  salts.     Hauser    1084 

of  rare  earths  ;    Carrying  down  of  soluble  oxalates  by 

.    Baxter  and  Daudt 469 

Oxalic   acid  ;    Manufacture  of  .     (P)    McDougall  and 

McDougall    939 

Manufacture  of from  materials  containing  cellulose. 

(P)  Droste    999 

Preparation  of by  oxidising  sugar  with  nitric  acid. 

(P)  Naumann  and  others  183 

Oxalic  esters  ;    Reduction  of  to  glyoxylic  esters.     (P) 

Bayer  und  Co 1176 

Oxazine  dyestuffs : 

Celestine  Blue  sulphonic  acid.  (P)  Bayer  und  Co.  .1107,  1108r 

Gallocyanine  dyestuffs  ;  Derivatives  of .     (P)  Chem. 

"  Fabr.  Sandoz 219,  1056r,  1108r 

r.alloeyanine  dyestuffs  ;  Manufacture  of  — — : 

(P)  Bayer  und  Co 329,  801r,   937r 

(P)  Durand,  Huguenin,  et  Cic.  . .  117,  744,  976r,  976r, 

976r,  1015 

Oallocyanine  series  ;   Leuco  derivatives  of  the .     (P) 

Bayer  und  Co 497,  680,  681r,  851r,  1056/ 

Gallocyanines  and  amines  ;    Condensation   products   of 

.     (P)  Durand,  Huguenin,  et  Cie 329r,   976r 

Gallocyanines ;     Condensation    of with     amino- 

compounds.     Grandmougin  and  Bodmer    555 

Gallocyanines;      Derivatives    of     arylated    .     (P) 

Durand,  Huguenin,  et  Cie 18r 

Gallocyanines  ;  Leuco  derivatives  from .    (P)  Chem. 

Fabr.  vorm.  Sandoz 7lr 

Gallocyanines  ;   Manufacture  of  sulphonated    .     (P) 

Durand,  Huguenin,  et  Cie 18r 

Leuco  compounds  of  .     (P)  Bayer  und  Co 680r 

LencoL'alloeyanine      corresponding      with       pyrogallol  ; 

Manufacture  of  the .     (!')  Durand,  Huguenin,  et 

Cie 744 

Manufacture  of .    d')  Haver  and  Co 329,  1107 

Preparation  of  blue .     (P)  Kalle  und  Co 558 

Prune-anilide.    Grandrflongin  and  Bodmer 32H 

Oxidation  of  organic  oompoundi  by  oxygen  in  presence  of 

coal,  lignite,  or  pent      (P)  Dennstedt  ami  Hassler  122:! 
of  organic  substances :   ELendering  more  complete 

(P)    PTltZSChe  und   Co.,   und    Verona    Chemical     Co.     644 

Oxidations;    Electrolytic        ,  and  application  to  analysis. 

Gasparini    340 

Oxide  (umei  iron  ore,-',  4c;  Obtaining : 

( C)  Oettlnger 22r 

(Pi  Pane 1  •••<•>/• 

spent;    Revivifying  .     (Pi   GloVO!  and   Clover  ....        15 

Oxides,  acidic;  Seats  of  combination  <>t  with  sodium 

oxide       Mixler H97 

Auto-reduction  "i   metallic     -   -  in  the  cathode  light 

vacuum.      Damn)   aiiil    Kinllt    21 

(Olectric     furnace     for    reducing      metallic     .       (P) 

Hrisset 1211 
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Manufacture  of  metallic -.     (P)  Seiffert 1152 

Manufacture  of from  ores  containing  volatile  metals. 

(P)   Rice    1024 

Preparation  of  hydrosols  of  metallic by  peptisation 

of  their  gels.     Miiller 1057 

Reducing  refractory  .     (P)  Kuhne,  and  Titan-Ges.   231r 

Reduction  of  .     (P)  Price  and  others 815 

Reduction  of  refractory  by  carbon.     Greenwood.     942 

Oxidising  agent ;  Manufacture  of  an  .     (P)  Wack  ....     628 

baths  for  photography  ;  Acid  .     (P)  Kriigener  . . .     834 

processes.     (P)  Dahl    1152 

Oxycellulose  ;  Test  for  : 

Ditz    1129 

Knaggs   442 

Oxydases  ;  Investigation  of  .     Dony 823 

Oxydimorphine  ;  Reagent  for  identifying  .     Hoshida   .   1037 

Oxygen  absorption  of  liquids  ;    Apparatus  for  observing  the 

rate  of  .     Adeney 837 

from  air  ;  Separating  .     (P)  Weilnbock    503 

and  hydrogen  ;  Preparation  of by  electrolysis.     (P) 

Aigner  946 

Manufacture    of    mixtures    of    air    rich    in    .     (P) 

Brunler 1112 

and  nitric  oxide;   Reaction  between  .     Holwech..   1057 

from  sodium  peroxide  ;    Material  for  liberating in 

a  Kipp's  apparatus.     Wolter 1151 

Solid,  soluble  product  containing  "  condensed  "  . 

(P)  Dame    1112 

Oxygen  compounds  ;  Manufacture  of from  the  elements. 

(P)  Bender 75r 

Oxy-hydrogen  gas ;    Electrolytic    apparatus    for    producing 

.     (P)  Weber 1159 

Oxypyruvic  acid  ;    Production  of  by  decomposition  of 

nitrocellulose.     Berl  and  Smith 537 

a-Oxythionaph  thanes  ;    Manufacture  of  .     (P)  Meister, 

Lucius,  und  Briining 851r 

Ozone  ;  Acid  properties  of .     Manchot  and  Kampschulte     122 

Apparatus  for  preparing  : 

(P)  Elworthy 906r 

(P)  Elworthy  and  Kolle  817 

(P)  Quain  and    Applegarth    1026r 

Detecting  ■ in  gas  mixtures.     Keiser  and  McMaster     141 

Electrodes  for  producing  ■ ■.     (P)  Craig  ..453,  906r,   946r 

Formation  of by  the  silent  discharge.     Briner  and 

Durand 80 

Generation  of  in  water.     (P)  Luczak  and  Neumann      35 

generator.     (P)  Douzal   1211 

generator ;  Electrical .    (P)  Cie.  de  l'Ozone  (proc.  P. 

Otto) 1118 

Manufacture  of  ■ ■ : 

(P)  Briner  and  Durand 1071 

(P)  Steynis  and  Chaumat 1071 

Origin  of  atmospheric .     Henriet  and  Bonyssy 647 

Preparing  by  electrolysis.     (P)  Fischer 510 

Production  of  by  electrical    treatment    of    gases. 

(P)  Richardson  and  Vaughan    453 

Production    of    by   high-tension     currents.      (P) 

.Tirotka    906,   906r 

Solution  of  in  water.     (P)   Cie.  Fran?,  de  l'Ozone       35 

Ozonising  air.     (P)  Siemens  und  Halske  A.-G 945,   986r 

apparatus .     (P)  Erlwein   946 
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Petersen 796r,   932r 

Paint  composition  for  ships.     (P)  Horn  579 

compounds.     (P)   Blakeman.  .  .456,    950r,     950r,     988r,  1028r 

Mixed  — .     (P)  Doertlinger 512 

Oil  ■,     (P)  Fraipont 1162 

oils.     (P)  Blakeman  456,  988r.  »88r,  1028r,  1028r 

remover : 

( P)  Austen  and  Maywald 34!>r 

(P)   Covers 579 

Painting  ;    Manufacture  Of  coatings  for  .     (P)  Herren- 

BChmldt 10Mf 

Paints.     (P)   LttrlnOZ  I'Vstekgyur  Betcti  Tarsasag,  and  others     I69r 

Agitating  and  mixing .     (P)  Minimax  Consolidated! 

l.td LOSS 

Covering   power   of  Iteck     1121 

Driers  for  .     (P)  Gulttet 80r 

Influence  of  sunlight   on .     Toch 311 

Lead-free  [P)  KUdt 412 

Manufacture  of  : 

(P)    l.orincz    Pestckgvar    (Topp)    Hctcti    Tarsasag    Still/- 

(P)  Tiller  ami  others 81 

for  marine  use     (P)  Rowland  ami  Paton 1212 

Naphthenlo  acids  for  use  in  •      -.     Pyhala 1054 

Nun  rusting      — .    (P)  Liebrelch  1122 

Production  of  mineral in  the  United  states 908 

Stability,  transparency,  ami  absorption  spectra  of . 

Watson 1121 

lor  submarine  work.    (P)  Dubois 132 

Use  of  barium  sulphite  tor  -  — .    (P)  Rosaxea  01 

y.ine  oompoundi  for .    (P)  Meyer  MO 
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Palladium  :  Reduction  catalyses  with  colloidal  : 

Paal  aud  Gerum 875 

Paal  and  Roth    864 

-silk-on  compounds.     I.ebeau  and  Jolibois  830 

Palni-kernel  oil.     Ssi  under  Oils,  fatty. 

Palmer's  Shipbuilding  Works;  Excursion  to 788 

Panama  fibre  :  Preparation  of  444 

Panicum  staaninum  ;   Examination    of .     Perrot    and 

Tassilly 765 

Paper  j   Absorption  of  moisture  by  915 

Altering  the  structure  and  character  of  the  surface  of . 

tP)  Fues  707 

Apparatus  for  refining  fibres  for  .     (P)  Sparre  . . .  517 

blotting ;  >"ou-absorbent  ink-zones     in     .     Beadle 

and  Stevens 35 

Blotting  — —  from  peat  fibre 1220 

blotting  ;  Testing  absorbent  qualities  of  .     Beadle 

and  Stevens 417 

-board  from  manure.     (P)  Diskin 352 

Boiling  Manila  hemp  for  517 

coating  machine  : 

(P)  Cantine    138r 

(P)  Pifer 1220 
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Schuehmacher   765 
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Manufacture  of  copying  .      (P)  y  Brias 1130 
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Manufacture  of  variegated  .     (P)  Meister,   Lucius, 

und  Bruning    588,  589r 
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(P)   Metzger 640 
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and  others   352 
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(P)  Kolb 244 

Preserving  book  in  libraries.     Herzberg 639 

Printing  wall  .     (P)  Kroenert 73 

Producing  silk-like  effects  on    .     (P)  Lilienfeld 279 

Product  for  impregnating  .     (P)  Zander 1150 

Production  of  relief-like  effects  on  .     (P)  Meister, 

Lucius,  und  Bruning 1130 

pulp  ;   Bamboo  for .     Raitt  35 
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(P)  Kron 178 

pulp  ;  Dyeing  .     (P)  Bayer  und  Co 138 

pulp  ;  Dyeing  with  sulphide  dyestuffs.    (P)  Bayer 

und  Co 707 
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Para  rubber.     See  wider  Rubber. 
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mercial — .     Kissling 277 

oil ;   Rendering  emulsifiable.     (P)   Common,   and 

Hull  Oil  Manuf .  Co 765 

scale  or  wax  ;  Presses  for  treating .     (P)  Bateman  679 

wax;    Apparatus  for  treating  .     (P)  Henderson..  277 
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Cathode-light  vacuum.     Krafft    68 
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Parchment  paper  membranes  ;  Permeability  of .     Bigelow     93 
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Pasteurising  apparatus.     (P)  Goldman  and  Co 1172,  1172 

Pastry  ;  Decomposition  of  lecithin-phosphoric  acid  in  

on  keeping.    Matthes  and  Hubner 293 

Patent  Electric  Shot  Firing  Co. ;   Explosion  of  detonators  in 

the  factory  of  the  1000 
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Patents  Act ;  Decisions  under  the  new  British :  Revoca- 
tion of  foreign  patents 1224 
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Pathogenic  organisms  ;    Destruction  of  .     (P)  Parsons  87 

Peat  briquette^  ;    Manufacture  of  gas.  coke,  and  by-products 

from  .     (P)  Kittler    438 
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(P)  Buch 14 

(P)  Griffin  and  Tucker    113,   888r 
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.    (P)  Hemmering 676 
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326r 
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purposes.     (P)  Bazin 951 
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Utilisation  of  .     Sankey  1009 
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Girard 810r 

Pectic  ferments ;  Retting  plants,  &c,  by .    (P)  Rossi  . . .     977 

Pectin  substances  in  beetroot.     Weisberg   582 

Pentose?  :  Detection  of by  orcinol  and  hydrochloric  acid. 

Pieraerts  952 

Pepsin  ;  Components  of  .     Hugounenq  and  Morel ....     872 

Peptones  ;  Preparation  of  digestible .     (P)  Chem.  Werke 

vorm.  H.  Byk 417 

Perak  ;  Coca  leaves  from  — — 589 

Percarbonates.     Wolffenstein  and  Peltner    224 

Perchlorates :     Decomposing    by    combustion.     (P) 

Jaubert 160r 

in  reduction  processes  ;    Behaviour  of .     Venditori     120 

Percolation  beds.     Clifford  1219 
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(P)  Coulin 999 

Extraction  of  .     (P)  Barbg   876 

having  the  odour  of  violets  ;   Preparation  of .     (P) 

Metzner  und  Otto    1132 

from  pseudoionone.     (P)  Haarmann  und  Reimer 470 

Periodates  ;    Determination  of  .     Brunner  and  Mellet    141 
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Peroxides  ;   Manufacture  of  alkali .     (P)  Soc.  d'Electro- 

Chimie,  and  Hulin 1203 
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others    281 
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in  tyrosinase  ;  The  active  .     Bach 249 
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Bertrand 869 
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Levi  and  others ....._,_. 979 

Manufacture  of  .     (P)  Teichner  and  Askenasy    ..    341r 

Pseudomorphs  of  organic .     Wolffenstein  and  Wolff    355 

Persulphuric  acid ;  Conversion  of into  hydrogen  peroxide. 

(P)  Consortium  f.  Elektrochem.  Industrie 856 

Petrol  testing.     Baillie    618 

Petroleum    from    Alsace ;     Optical    examination    of    -. 

Rakusin    742 

Apparatus  for  distilling  or  rectifying  .     (P)  Vallat  871 

in  Argentina    1 105 
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827 
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Kraemer 742 
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industry  ;  The  .     Redwood    779 

industry  of  Burmah 154 

industry  of  California.     Martell 933 
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Purification  of by  means  of  spirit.     (P)  Guttmann  1199 

Purifying  crude or  petroleum  products  or  distillates. 

(P)  Edeleanu 974, 1105r 

Radio-activity  of  .     Hurmuzescu 16 

as  raw  material  for  chemical  industries.     Wischin....     850 

Reaction  for  .     Molinari  and  Fenaroli    1146 

Rectifying  crude  — — .     (P)  Guillaume 1013 

refining  in  Baku  in  1907 398 

Refining  crude  : 

(P)  McMullen    154 

(P)  New  Oil  Refining  Process 398r 

Refining  crude by  distillation.     (P)  Martini   890 

Refining  and  reducing  .     (P)  Wells  and  Wells   . .    154r 

refining  waste  lyes  ;  Utilisation  of at  Baku.     Pyhali     439 

Roumanian  .     Edeleanu 438 

from  the  Sjesnowodsk  district ;    Optical  properties  of 

.     Rakusin  933 

Solidifying  .     (P)  Hagemann 931 

spirit ;  Rectifying  .     (P)  Guillaume 1013 

Treatment  of  .     (P)  Beugniot 215 

Treatment  of  crude  .     (P)  Riitgerswerke  A.-G.    . .   1012 

Treating  by  ionisation.     (P)  Martini 154r 

Treating  — — -  to  obtain  an  explosive  mixture  for  internal 

combustion  engines.     (P)  Martini 799r 

Use  of  Galician  in  the  production  of  carburetter! 

water-gas.     Teodorowicz 847 

wells  in  Turkey.    Martell 1146 

Pharmaceutical  compound  from  casein ;    Manufacture  of   a 

.     (P)  Knoll  und  Co 918 

compounds  ;  Manufacture  of  .     (P)  Bayer  und  Co.   999r 

preparations  from  digitalis  leaves.       (P)  Knoll  und  Co.     832 

preparations  ;    Manufacture   of   dry,    oleaginous   ■. 

(P)  Merck 1041 

Phellandrene  from  water-fennel  oil.     Kondakow    766 

Phenanthreneanthraquinone ;      Preparation    of    .     (P) 

Meister,  Lucius,  und  Briining 557 

Phenazines  ;  Mercaptan  derivatives  of    hydroxylated  . 

(P)  Meister,  Lucius,  und  Briining    218 

Phenol  in  salicylic  acid  ;    Detection  of .     Engelhardt  and 

Jones 1131 

soluble  in  water  ;   Rendering .     (P)  Friedlaender . .     217 

Phenolphthalein  salts  ;    Constitution   of  .     Green  and 

King    4 

Phenols  and  aldehydes  ;    Substitutes  for  resins  and  gums 

from ■.     (P)  Helm 412,  1212r 

Determination  of  by  Messinger  and  Vortmann's 

method.     Bougault 767 

and  formaldehyde  ;    Condensation   products     of    . 

(P)  Lingner    643,   833r 

and  formaldehyde  ;    Insoluble  condensation  product  of 

(P)  Baekeland 690 

and  formaldehyde  ;    Manufacture  of  resin-like  products 

from  .     (P)  Knoll  und  Co 908 

and     formaldehyde ;      Preparation     of     condensation 

products  of  .     (P)  Sarason 707 

in  gas  liquors  ;   Determination  and  distribution  of . 

Skirrow 58 

halogenated  ;    Condensation   products  from  with 

formaldehyde    and     ammonia.     (P)    Hoffmann-La 

Roche  und  (Jo 999 

Iodine,    values    of    the .      Wake    and    Ingle 315; 

erratum,  393 

Use  of  oxidation   products  of  for  tanning.     (P) 

Seyewetz  and  Meunicr    580,  911 

Phenolsulphonic   acids;   Separation  of  o-  and  p- .      (P) 

Obi  nnillor 1177 

1'ln  iioxazinc   derivatives;     Preparation    of  (Pi  Act.- 

Qes.   f.  Anilinfabr ]  107 

J'liciiyl-x-aiiilidopheniisafraiiiiie  ;  Synthesis  of .  Barhier 

and  Sisley 17 

Phenylarsonic  acids;    Manufacture  of  (P)  Wcllcoinc 

and  Pyman    968 

l-Phenyl-2.8-dimethyl-  i-dlmethylamlno-5-pyrazolone : 

(P)  Meleter,  Lucius,  und  Binning 120 

(Pi  ScheitUn <u 

l-Phenyl-2.8-dlmethyl-4-gulphamlno-5-pyrazolone     and     its 

salts,     i  P)  Bcheil  im 182r 

j;-Phenylenediamine ;    Preparation  of  (I')  Act.-Ges.f 

Anilinfabr 1147,  1149/- 

7.1-PhenylenediaminemonoBulplionic  acid;     Preparation      of 

.     (P)  Act.-Cies.  f.  Anilinfabr 1147 
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Phenylglyeine  and  its  homologues  ;    Manufacture  of  . 

(P)  Friswell   957 

Phenylthioglycollic  acid  ;    Preparation  of  .     (P)  Kalle 

und  Co 246 

Philippine    terpenes    and   essential    oils.     Bacon  874,  875 

Philippines  ;  Commerce  of  the  • — — 878 

Phosphate  discovery  in  the  Society  Islands    562 

meal;  Converting into  superphosphate.     (P)  Krupp 

A.-G.  Grusonwerk 867 

Phosphates  ;    Decomposition  of  ground  .     (P)   Krupp 

A.-G 867,  940r 

Exports  of from  Christmas  Island,  1907  867 

Manufacture  of  alkaline  earth .      (P)  Schroder  282,  405r 

Manufacture    of    soluble    .     (P)    Machalske,    and 

American  Reduction  Co 1167 

in  superphosphates  ;    Comparison  of  ■ .     Guillin   . .  513 

Volatilisation  of  phosphoric  acid  in  by  chlorine 

and  carbon  tetrachloride.     Jannasch  and  Jilke   . .  746 

Phosphides ;      Preparation    of    metallic    .     (P)     Gebr. 

Seyboth 685 

Phosphor-bronze.     Sperry 508 

Phosphor-copper ;  Structure     of     .     Huntington     and 

Desch 508 

Phosphoric  acid  ;  Action  of on  silica  and  silicate  glasses. 

Hiittner 1019 

Loss  of ■  in  determining  ash  in  cereals.   Leavitt  and 

Le  Clerc 350 

Manufacture  of -.    (P)  Maywald 1151 

in  phosphates  ;    Volatilisation  of  by  a  current  of 

chlorine  and  carbon  tetrachloride.    Jannasch  and 

Jilke 746 

Separating  tungstic  acid  from  .     Von  Knorre 248 

of  the  soil;    The  ammonia-soluble  .     Fraps 634 

Phosphoric  acid  esters   with  fatty  acids  ;    Preparation   of 

.     (P)  Ulzer  and  Batik 713 

Phosphoric  acids  ;    Hydrates  of  the  — ■ — ■.     Giran 746 

Phosphorous  acid;    Oxidation  of by  iodine.    Steele..  1110 

Phosphor-tin ;    Determination     of     phosphorus    in    ■ -. 

Gemmell  and  Archbutt 427 

Phosphorus  ;    Action  of  ammonia  on  the  different  modifica- 
tions of  .     Stock    626 

Allotropic  transformation  of  common in  turpentine 

oil.     Colson    279 

colloidal;  Formation  of  .     Lottermoser    1111 

and  its  compounds  ;    Phosphorescence  of .     Scharff  404 

Determination  of  in  iron  or  steel.     Chesneau 473 

Determination  of  in  organic  substances.     Bay   . .  474 

Determination  of in  phosphor  tin.     Gemmell  and 

Archbutt 427 

Determination  of  in  steel.    Hinrichsen 229 

Heating  yellow  in  ammonia  gas.    Llewellyn....  21 

Non-existence  of  common  solvent  for  red  and  white 

.     Colson 21 

poisoning    and    the    manufacture    of    lucifer    matches. 

Oliver    176 

Red  .     Linck  and  Moller 561 

Transforming  solutions  of  white  into  red  .     Colson  159 

Phosphorus  compounds  ;  Preparation  of .       (P)  Garten- 

meister    837 

oxybromide.     Berger 296 

pentasnlphide.     Stock  and  Scharfenberg 280 

Photochemistry  of  organic  compounds.     Stobbe 892 

Photographic  colour  screen  plates  ;    Manufacture  of  . 

(P)  Palmer 1178 

developers.       (P)    Chein.    Fabr.  auf   Actien,   vorm.   E. 

Schering    246,  1041r 

dry  plates.     (P)  Husson  and  Bornot 38 

emulsion  '. 

(P)  De  Ruiter     140,  246r 

(P)  (iateau 38,   834r 

emulsion    making ;     Agar-agar    in    — — .     Cooper    and 

Nuttall    183 

emulsion  ;    Silver  acetylide  .    Mces  and  Wratten.   1132 

films  : 

(P)  Smith 692r 

(l>)  Soc.   Anon,  de  Cellulose-Coton   183 

Sims;  Manufacture  of .    (P)  Hue  877 

films  ;       Non-inflammable     .     (P)      Labbe      and 

Pauthonier 184,    420 

films;  Silver-gel  In .    Luppo-Cramer 959,  1041 

images  ;    Fixing -■     (P)  Act. -(Jes.  f.  Anilinfabr. ..  38,   183r 

Images  ;    Slaking  coloured  .     (P)  Meister,  Lucius, 

and  Briining   522r 

Intenslfler;  stable,  powdery, cuprio  bromide .    (P) 

\et.-Ces  f.  Anilinfabr 999 

negatives  or  positives  in  daylight;   Product  for  develop* 

tag  and  axing'  -----  (P)  Jeannot  and  Bremner  ..  1041 
iioii-;irtinic  screens.  (I')  Jeannet  and  Mauvilliii  ....  999 
oxidising    baths;     Preparation    of    acid    ■  -  -.    (I1) 

Krugenei 884 

paper;  Treatment  of .    (P)  Cunningham  069 

papers ;  Manufacture  of  (P)  Both  471, 1888r 

pigment   pictures:     Preparation    oi  (P)    None 

Photographlsche  ties 1132 

plate  ;     Action   ol   resins  and   allied   bodies   on   a  . 

KllSSell 959 

plates.     (P)    llreiner   Troekenplatten    Pabrik   B.   Klatte  1178, 

1123r 
plates,  films.  Ac.  tor  ooloui  reproduction.    (P)  Rouiily    188 
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Photographic — cont. 

plates   or  films :    Iso-   or   ortho-chromatic   .     (P) 

XacWatta  420,  999 

plates  :    Flexible  .    (P)  Hansen  1178 

plates  or  papers  ;    Ammonium  thiosulphate  for  fixing 

.     Lumiere  and  Seyewetz 592 

polychrome  screens.    I  P]  Szcxepanilc 1178 

printing.     (P)  Donisthorpe 140,  1178r 

priuting-out  papers,     tl't  Cooper      140,  297 

printing-out  papers  and  sensitive  surfaces.     (P)  Kelly    834 

printing  plates  and  pictures  ;    Producing  : 

(P)  Boerner  140 

(P)  Triepel 24«r,  1084r 

prints:   Compound  thio-salts  for  toning .     Smith..     833 

silver  prints  :  Toning  .     (P)  Traube    645r 

toning-fixing   baths ;     Organic   sulphur    compounds    as 

substitutes  for  tbiosulphate  in .     Lumiere  and 

Seyewetz 1177 

toning  and  intensifying.     (P)   Wellcome   and   others..      140 
toning  reagents  and  processes.     (P)  Smith    1178 

Photographs  on  metal,   glass,   Ac.  ;    Producing  .     (P) 

Hans   91r 

Production  of  coloured .     (P)  Merckens  and  Smith  522r 

Pliotography  ;    Colour  .     (P)  Donisthorpe 140 

in    colours ;     Process    of    .     (P)    Batignier,    and 

Pervilhac  et  Cie   1178 

Manufacture   of   polychrome   screens   for   colour   

without  ruling.     (P)  Soc.  Anon.  Lumiere  et  ses  fils     714 
Manufacture  of  screens  with  polychrome  divisions  for 

colour .     (P)  Soc.  Anon.  Plaques,  Pellicules,  et 

Papiers  Phot.  Jougla 877 

Plate  for  colour  (P)  Lumiere  et  ses  fils 183r 

Plates  or  screens  for  direct-colour .     (P)  Mees,  and 

Wratten  and  Wainwright,  Ltd 877 

Production    of    three-colour    screens    for    .     (P) 

Bamber 1132 

Screen-plate  colour  .    Mees  140 

Sensitive  preparations  for .     (P)  De  Buiter   140 

Photohaloids ;    Simplest   method   of   preparing  Carey-Lea's 

.    Luppo-Cramer 769 

Photometer : 

(P)  Bryhni 91r 

(P)  Delmas-Azema  356,  838 

Direct  reading .     (P)  Fery 472 

Phthalein  dyestuffs : 

Erythrosine ;    Determination  of    organic  chlorine   and 

iodine  in  .     Jean 70 

Erythrosine  silver  salt ;  Blue .     Luppo-Cramer 645 

Fluorescein ;     Chromogen    of    .       Kehrmann    and 

Dengler 1105 

Fluorescein;   Mercury  salts   of  .     (P)    Pauly  and 

Traumann 1148 

Manufacture  of  .     (P)  Bayer  und  Co 218,  894r 

Phytosterol  from   cottonseed   oil.    Heiduschka   and    Gloth  1161 
Proof  of  double  bonds  in  the  constitutional  formula  of 

.    Molinari  and  Fenaroli 1073 

Phytosterols  from  African  rubber.     Cohen 1123,  1213 

from  balata.     Cohen    1123 

Picolinecarboxylic   acid  from  soils  ;    Isolation  of  ,  and 

its  relation  to  fertility.     Schreiner  and  Shorey ....     912 

Picric  acid  and  aniline  ;  Beaction  of .      Bacovescu  ....     744 

Determination  of  .     Busch  and  Blume 298 

Oxidation  by  means  of  .    Bacovescu 744 

Pigment  compound.     (P)  Blakeman    456 

Manufacture  of  an  antimony  .     (P)  Nicolle 1122 

Zinc  sulphide  .     (P)  De  Stuckle 512,  1122r 

Pigments.     (P)   Heckman  and   Gilmore.  .579,  988r,  1122c,  1162r 

from  antimony  and  arsenic  ;    Manufacture  of .     (P) 

Brunet 1074 

Manufacture  of  from  the  liquor  obtained  from 

pyrites.     (P)    Thwaites 949 

for  painting  and  printing ;    Manufacture  of  .     (P) 

Merz    694r 

Production  of  in  the  United  States 908 

containing  zinc  sulphide  not  affected  by  light.       (P) 

Albert   579 

Pine  oil.     .See  under  Oils,  essential. 

wood  ;  Composition  of  .     Klason  and  Fagerlind . .   1080 

Pinene  ;  Action  of  ozone  on  .     Harries     and     Neres- 

heimer 181 

Hydration  of  .     Barbier  and  Grignard 90 

/9-Pinene  ;  Synthesis  of from  nopinone.     Wallach  ....   1130 

d-Pinene  ;   Hydration  of .    Smirnow  829 

Pines  of  Australia.     Baker  and  Smith   1039 

Pinic  acid  ;  Active .    Barbier  and  Grignard 1082 

Pinonic  acid  ;  Active .     Barbier  and  Grignard 1082 

Pinus  serotina  ;  Essential  oil  of  .     Herty  and  Dickson     589 

Piper  methysticum  rout ;   Constituents  of  — — .     Biedel  ....     708 

Pipettes,  Hempel's  ;  Arrangement  to  facilitate  use  of  . 

Studer 483 

Pitch,  brewers' ;  Manufacture  of  : 

(P)  Forrest  and  others   241 

(P)  Schmied     241r,  953r 

brewers' ;  Viscosity  and  melting  point  of .    Wagner    825 

Composition  for  improving .     (P)  Marriott 679 

Manufacture  of  blast-furnace .      (P)  Craig 69,  439 

Manufacture  of  coal-tar  .     (P)  Lovejoy  and  Stein     114 

product  for  insulating,  &c.     (P)  Marriott 630 
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Pitch — cont.   "" 

Treatment  of : 

(P)  Maiden  and  Maiden   620r,  850 

(P)  Parker  679r 

Pitchblende  ;  Preparation  of  radium  from  .     Paweck.     998 

residues  ;  Treatment  of  .     Haitinger  and  TJlrich . .     917 

Plant  growth  ;    Studies  on  .     Pickering 867 

juices  obtained  by  successive  extractions  ;   Constancy  in 

composition  of  .     Andr6 94 

Plant ;  Modern  chemical  .     Guttmann 667 

Plantago  species  ;   Occurrence  of  aucubin  in .     Bourdier    589 

Plants  ;  Arbutin  in  .     Fichtenholz 1038 

Extraction  of  saccharine  juices  from  .     (P)  Kollin  1033 

Occurrence  and  role  of  zinc  in .     Javillier 1215 

Preparing  for  bleaching  and  dyeing.     (P)  Kolbe 

und  Pellmann   221 

Production  of  textile  fibres  and  cellulose  from .     (P) 

Fuchs 1201 

Betting by  pectic  aerobic  ferments  in  a  gas  current. 

(P)  Rossi    977 

Treatment  of  fibrous  .     (P)  Kron     178,  707r 

yielding  odorous  substances  ;    Growth  of .    Boure- 

Bertrand 179 

Plaster  casts;    Utilisation  of  old  .     (P)  Latham 810 

Hydrating  dead-burnt  .     (P)  Linck   506 

Lump,  overburnt,  and  flooring  .     Glasenapp 858 

Manufacture  of .     (P)  Sackett  Plaster  Board  Co. . .     751 

Manufacture  of ,  and  accelerators  for  use  with  it. 

(P)  H.  S.  Spackman  Engineering  Co 1021 

of  Paris  ;   Apparatus  for  burning .     (P)  Opitz  und 

Kaiser 629 

of  Paris  ;  Increasing  adhesiveness  of .     (P)  Noldner 

and  Lau 284 

of  Paris  ;   Bevitalising  discarded  ■ -.     (P)  Eastwick. .  1021 

Pottery  .     Ashley  1060 

Retarding  the  setting  of  .     (P)  Mendheim    810 

Plastic  compositions  from  fibrous  materials  ;    Manufacture 

of  .     (P)  Reif 909r 

masses  from  casein  ;  Manufacture  of .      (P)  Kathe  9117- 

material   from   casein ;    Manufacture   of   a  .     (P) 

Eborit  Ges 820 

material  for  combs,  &c.     (P)  Desvaux  and  Allaire  873,  956r, 

1082/ 
materials  especially  for  pneumatic  tyres.     (P)  Lesage, 

and  Cie.  Gen.  des  Pneumatiques  Increvable 634 

product   for   making   moulded   objects.     (P)    Desvaux 

and  Allaire 956r 

substances  ;  Manufacture  of  .     (P)  Stange 633 

transparent     substance ;      Imputrescible     .      (P) 

Crumi&re 88 

Platinum  alloys  ;    Detection  of  ruthenium  in  .     Orlow  125 

coating  on  heavy  base  metals  ;    Production  of  a . 

(P)  Baum 1160 

contact  substances.     (P)  Chem.Fabr.  Griesheim-Elektron      22 

in  Douglas  County,  Oregon.    Pulsifer 1207 

Melting  apparatus  for  .     (P)  Berton 129 

Oxidation  of  .     Marie 337 

Passivity  of  .     Buer   691 

Recovering  from  lead  alloys.     (P)  Morrison    814 

Recovering  from    platiniferous    materials.       (P) 

Bayer  und  Co 685 

Reduction  catalyses  with  .     Paal  and  Gerum  ....  875 

Reductions  by  .     Willstatter  and  Mayer  642,  829 

-thallium  alloy.     Hackspill 450 

Plectaneia  elastica  in  South-west  Madagascar.     Jumelle 759 

Plumbic  acid  bornyl  ester.     Von  Sobbe  .  .7. .. .  .^ 590 

Plush  ;  Producing  designs  on by  dyeing.     (P)  Weinzirl  1150 

Poison  sumach.     Stevens  and  Warren   179 

Poisoning  by  cliromiuni  in  industrial  operations.    Lewin  . .  1172 

Lead  and  phosphorus .     Oliver     176 

Polishing  leathers  ;    Manufacture  of  .     Eitner 1165 

powders  ;  Manufacture  of  .     (P)  Bivas 283 

soaps.     (P)  McLay 411 

Polychloramidine ;     Preparation    of    .     (P)    Badischc 

Anilin  und  Soda  Fabrik 833r 

Polyglycerins  ;  Preparation  of  from     glycerin.     (P) 

Claessen 833,  958r 

Polygonum    tinctorium ;     Yield    of under     different 

conditions.     Imaseki    84 

Polynitrohalogen  compounds  ;   Production  of  aromatic . 

(P)  Act.-Ges.  f.  Anilinfabr 557 

Polypeptides;  Hydrolysis  of by  ferments.     Abderhalden 

and  Koelker 824 

Polyseias  nodosa ;    Saponin  from  leaves  of  .    Van  der 

Haar   1221 

Pontianac  ;    Extracting  caoutchouc  from  .     (P)  Boegel  346 

Poppy  culture  in  Germany  for  opium  production.    Thorns  1082 

Porcelain  ;  The  burning  of  .     Heinecke   900 

Chenueo-physical  nature  of .     Zoelluer 448 

for  electrical  use.     Watts  565 

Fireproof  .     Bell 565 

flux  ;  Cornish  stone  vs.  felspar  as  a  .     Watts ....  1060 

-like    material ;     Refractory    free    from    silica. 

Heinecke 565 

manufacture  ;  Action  of  the  different  forms  of  calcium 

as  a  flux  for  .     Watts    1060 

Manufacture  of  fire-resisting .     (P)  Schorl  and  others  449r 

membranes  ;  Permeability  of  .     Bigelow    93 
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Porcelain — cont. 

Microstructure  and  constitution  of  .     Plenske ....     686 

Reproducing  images  on .   (P)  Anthes,  and  Lloyd,  Ltd.     592 

Tunnel  furnace  for  continuous  burning  of by  gas. 

(P)  Vincart-Momjin 982 

Porous  substances  ;  Impregnating .     (P)  Griinzvveig  und 

Hartmann 1063 

Potash,  caustic  ;  Manufacture  of from  volcanic  materials. 

(P)    Schacke 808,  898r 

Potash  ;    Extracting from  felspathic  rock.     Cushman 

and  Hubbard 560 

fusions  ;    Intramolecular  atomic  displacement  in  . 

Blanksma  and  Tijmstra    327 

Manufacture  of  .     (P)  Sparling 1058 

salts  ;  Production  of  in  Germany 574 

Syndicate  ;  The  980 

from  wool ;  Extraction  of .     (P)     Shuman     and 

others    1057,  1057r 

Potassium  ;    Determination  of   as  phosphomolybdate. 

Schlicht 1224 

Potassium-ammonium  oxalate  ;  Double  .     Barbier  ....  747 

chlorate  ;    Detection  and  determination  of  chlorite  and 

hypochlorite  in .     Carlson  and  Gelhaar 806 

chlorate  ;  Impurity  in  commercial .     Gartenmeister  806 

chloride  ;   Density  of  fused •.     Arndt  and  Gessler. .  1017 

chloride,    mercuric   chloride,    and   water  ;     Equilibrium 

between  .     Tichomirow 121 

chloride  ;  Solubility   of  in  solutions   of   pyridine 

and  water.     Schroeder 333 

chloride  ;    Vessel  for  refining .     (P)  Gebr.  Burgdorf  503 

ferrocyanide  ;     Determination    of   volumetrically. 

Bollenbach 1058 

ferro-  and    ferri-cyanide ;    Green    colours    from    . 

Monteil   891 

hydrogen  tartrate  ;  Apparatus  for  continuous  manu- 
facture of  .     (P)   Chauvin 591 

hydrogen   tartrate   from   grape   marcs  ;     Extraction  of 

— .     (P)  Raynaud 591 

hydrogen  tartrate  ;  Lead  in .     Tatlock  and  Thomson  591 
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Rhamnus  frangula  and  R.  purshianus  barks  ;     Comparative 

examination  of  .     Tschirch  and  Pool    916 

Rhapontie  root.     Hesse 467 

Rhubarb  ;  Austrian  .     Hesse 467 

Substances  in  — — ,  and  related  compounds.     Hesse..  517 

Rhus  vernir.  L.     Stevens  and  Warren 179 

Ribbons,  artificial  ;  Manufacture  of  strong,  elastic,  transparent 

.     (P)  Crumiere 977 

fctioe  Hour.     Sei  under  Flour, 
straw.     See  under  Straw. 

Killr  barrels  ;    ( 'inn position  for  cleaning  and  lubricating . 

(I')   King's  Norton  Metal  Co.,  and  others    645 

Kinging  hanks  and  pieCBB  after  dyeing  ;    Apparatus  for . 

1 1')   Wallays 1202 

i:oa-img  furnace : 

( i')  Brown  689 

(I')  Von  Zelcwski 165,  165r,  409r,  1116 

(I*)   Wiltley   985 

furnace  ;      Mechanical    : 

d')  Scherfenberg  und  Pragcr mo 

(I*)    Von    ZelewBKl    165,   165c,    I09r 

tamace  for  ores,  ,V  b.      ff)   Mount 7;{<J 

I'urnaees ;    ElerteSrtnf  the  filtering  materia]  In  inters  of 
.    (R)  Benker  and  Eartmann  808 

o\e,,.      (P)    Ries 742 

i;,, ri,  .  Extracting  metala  from  metalllf eroui       ■•  (P)  Marin 

and   de   Mouf f nreiix 092 

Influence  ol   line-grinding  on  the  water  ami  lerious-iron 

content,  of       — .      Ilillehranil 818 

Rdeliliri'.'-Roilenhausei-  .  |.  <  f  1 1<-  lurnaee  ;    Development!  ol  the 

.      Harden 757 
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Rongalite,  bases,  and  formaldehyde;    Condensation  of . 

Binz  and  Isaac  1108 

Roofing  materials.     (P)  Schreiber 75r 

Rosacyanin  as  indicator  for  boric  acid.     Clarke  and  Jackson  770 
Rosamine.     See  under  Fluorone  dyestuffs. 

Rosin  oil.     Schultze 457 

oil;  Determination  of  mineral  oil  in  .     Adan....  1122 

size  precipitates  ;  Action  of  moist  heat  on .     Klemm  588 

See  also  Resin. 
Rosindone.     See  under  Azine  dyestuffs. 

Rottlerin.     Heermann 37 

Roumania  ;  Petroleum  production  and  consumption  of 398 

Royal  Commission  on  Whisky  and  other  Potable  Spirits  ..  174 

Report  of  the  825 

Rubber;   Action  of  nitrogen  trioxide  on .     Gottlob....  81 

Adulteration  of  so-called  plantation  block .     Spence  346 

Agglomerating  and  regenerating .     (P)  Bouxeville  458r  , 

695,  1124 

Apparatus  for  extracting .     (P)  Nicolas  et  Cie.  820, 1214 

Apparatus  for  treating  .     (P)  Norzagaray 346 

Apparatus  for  washing .     (P)  Kempter 346r 

artificial;  Manufacture  of  .     (P)  Beresin 347r 

Bahia  950 

Ceara in  Portuguese  East  Africa.     Johnson 290 

Ceara  — — ■  from  Portuguese  East  Africa 1213 

Coagulation  of by  means  of  "  purub  "  (hydrofluoric 

acid).     Frank 1029 

-coated  goods  ;  Recovery  of  solvents  in  the  manufacture 

of  .     (P)  BataiUe 820 

coating  machines  ;    Recovery  of  solvents  in  ■ .     (P) 

Labruyfire 1164 

crop  of  the  Amazon  Valley 1163 

Cryptostegia  grandiflora  from  India    290 

Decomposition  point  of  vulcanised  — .     Ditmar  ....  30 

Deterioration  of  raw  .     Brindejonc 169 

from  dried  rubber  plants  ;    Obtaining .     Alexander 

and  Bing    346 

Elastic  mass  resembling .     (P)  Sautou  580 

exports  from  Madagascar 950 

Extracting  — ■ — •  from  latex.     (P)  Worms  and  Flamant  235, 

950 
Extracting  — —  from  pontianac,   besk,   gelotong,  <fec. 

(P)  Boegel    346 

Extraction  of : 

(P)  Boutroux  and  Vila 634 

(P)  Nodon    413 

Extraction  of  from  the  guayale  plant.     Atrevido  1123 

Extraction  of  raw  .     (P)  Rhein.  Gummiwerke    . .  695 

of  Ficus  elastica  from  India    579 

Formic  acid  as  coagulant  for  Para .     Spence 458 

from  the  Gola  forest.  Sierra  Leone 580 

from  the  Gold  Coast 132 

goods  ;    Determination  of  mineral  constituents  in . 

Frank  and  Marckwald 989 

goods  ;  Treating  or  manufacturing  -.     (P)  Price  . .  169, 

695r 

Guayale in  Mexico 633 

investigations  in  Amani,  Ger.  East  Africa.      Eduardoff  132 

latex  ;  The  enzymes  of .     Cayla 1213 

latex  ;   Manufacture  of  liquids  similar  to  — —  from  old 

rubber.     (P)  Frankel  and  Runge 989,  1029 

latex  ;   Treatment  of .     Bamber '. . .  1163 

-like  substance.    (P)  Ohm 169r 

Loading  material  for  — —  from  tung  oil.     (P)  Steittitzer  988 

"  Lumbua  "  and  "  Mgoa  "  — — 132 

Machines    for    reducing    vulcanised    to    powder. 

(P)   Care   633,  989r 

Obtaining from  lactescent  plants.     (P)  Sandmann  133r 

Para from  Federated  Malay  States 132 

Para;    Manufacture  of  artificial  — .     (P)  Blum  and 

Carpenter   1214 

Para from  Mergui,  Burma 235 

Phytosterols  from  African -.     Cohen    1123,1213 

plants  of  the  Ivory  Coast.     Chevalier 1163 

of  Plectaneia  elastica  and   AftMcarenhasia  lisianlhiflora 

in  South- West  Madagascar,     .lumelle    T.V.l 

Preparation  of  .     (P)  Radclylfe  and  Olsson-Sctfer  458 

Preparing for  vulcanisation.    (P)  Scholz  and  Gratz  820r 

Presence  of  oxydases  in  —  -.     Spence 633. 

producing  plant  in  Mexico  ;    Discovery  of  a 1029 

Production  of  pure  - — .    (P)  Foelsing BOBr 

products  ;   Manufacture  of .     (P)    Lugo 580 

Purification  of  .    (P)  Chute 759 

Regeneration  of  : 

(P)    P.asler  (hem.  Fabr 633,  B60r 

(P)    Dupont    235 

(P)  Fassmoro 169 

i  I')    Wunclerlieh      458r,   456 

(P)   Ziihl   mill    Kisemanu    235 

Regenerating  vulcanised : 

(P)  (iucrrv   82 

H'l    Koux    133 

(I')    l!oll\eville 060 

(P)    West :!17 

Regeneration     and     devulcanisat  ion     of    old    .      (P) 

Aiwtcrwcil 951 

Removal   ol    the    imeombiiied   sulphur    from   vulcanised 

.    (P)  Eoeber  and  Scholz   11.M 

Separation  of  —  from  latex,   At.     (P)    Worms  and 

Flamant    235 
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Rubber — ww. 

solutions ;     Preparation    of   .    (P)    Siemens    und 

Halske  A.-G 7.->s> 

statistics,  1907.     Figgis  and  Co 82 

substitute  : 

(P)  Aimer     848 

r    Bartels 989 

( P)   Holtinaim    82 

(P)  Inris 82,  9S9r 

i'    K8ster  458 

l'    Suhr  12U 

substitute  from  casein.     (P)    l'oz/.i  and  Tondelli      ....  696 
substitute  from  linseed  and  other  drying  oils.     (P)  Chem. 

Kabr.  Ltegnite,  Meusel.  und  Co 1164 

substitutes  :  Manufacture  of  : 

P)  Kenfeld   759,  1029r 

P]  Perkin.  and  Wbipp  Bros,  and  Tod,  Ltd....  1075 

(P)  Tolkien    695 

substitute  from  vegetable  albumin  and  animal  casein. 

(P)  Wiechinann 909,  1029r 

synthetic  :     Manufaeture    of   •.     (P)    Les    Produits  • 

Chimiqnes  de  Croissy    866 

Synthetic  production  of  .     (P)  Heincmann 1075 

tyre  repairs  :   Vulcanisation  as  applied  to .      Beadle 

and  Stevens 1029 

tyres  j    Chemical  and  physical  tests  for  .     Beadle 

and  Stevens 1213 

Valuing  raw  .     Beadle  and  Stevens    235 

Vulcanisation  tests  with  plantation .     Beadle  and 

Stevens 30 

vulcanised  :  Machines  for  reducing to  powder.     (P) 

Gfare 633,  989,- 

Vulcanising  .     (P)  Gammeter    133 

waste :  Preparation    of    solutions    similar    to    rubber 

latex  from .     (P)  Frankel  and  Runge   989 

waste:    Reclamation  of  .     (P)  Hyatt  and  Penn..  1163 

waste  :  Treatment  of  : 

(P)  Basler  et  Cie 1124 

(P)  Dupont    347,  458 

-yielding  M anihot ;  New  species  of .     Zimmermann  1213 

Rubbers;    Ozonides  from  African  .     Gottlob 30 

from  Trinidad 909 

Rue   anemone  ;    Abnormal   biochemical   products   of  . 

Beattie    1181 

Rushes  ;   Obtaining  textile  fibres  from .     (P)  Fuchs  ....  558 

Paper  pulp  from .     Belani 707 

Russia  :  Manganese  in during  1907.     Rogovin 1063 

Sugar  industry  of 760 

l!ust-preventing  agent ;    Lime  as  a .     Gieseler 751 

Ruthenium ;  Detection  of  in  platinum  alloys.     Orlow  125 


Sabromine.     Ealischer 1175 

Saccharinates ;     Properties   of   alkali   — — .     Rimbach   and 

Heiten 461 

Saccharine  ;    Properties  of .     Rimbach  and  Heiten. . . .     461 

Saccharine  juices  ;    Extraction  of  concentrated  from 

plants.     (P)  Kollm 1033 

juices  ;   Purifying by  sulphurous  acid.     (P)  Barbet 

and  de  Grobert : 699 

juices  ;    Sulphitation  and  desulphitation  of  .     (P) 

Barbet 826,  953 

juices  ;    Treatment  of  .     (P)  Martinand 239 

materials :     Continuous    centrifugal    drying    apparatus 

for    .     (P)  Gunther 740 

Sar-charinic  acids;  C5-Sugars  from  m-  and  p .     Kiliani     171 

Safranines.     See  under  Azine  dyestuffs. 
Sage  oil.     See  under  Oils,  essential. 

Saggar  marls.     Wilson 504,  563 

Sakuranin.  a  glucoside  from  the  bark  of  Primus  pseudo-cerasus. 

Asahina 640 

Salicylic  acid  in  bismuth  salicylate  ;   Detection  of  free . 

Harrison 1040 

and   derivatives  ;     Detection  of  phenol  and  cresotiuic 

acid  in  .     Engelhardt  and  Jones 1131 

and   methyl  salicylate;    Separation  of ■.     Gibbs..   1175 

Separation  of in  analysis.     Bougault 767 

Salicylic  acid  alkarnine  esters  ;    Preparation  of .     (P) 

Meistcr,  Lucius,  und  Bruning 644 

glycerin  esters.     (P)  Sorger   420r 

methylene  acetate  ;    So-called .     Frerichs    1083 

Salicylic    aldehyde    fox    use    in    Komarowsky's    reaction ; 

Examining .     Kreis  248 

Salol-cliloral  and  its  compounds.     Monteil 354 

Salt  drying  machines.     (P)  Black  and  Lennox 885 

Manufacture  of  .     (P)  McTear    226r 

Manufacture  of  blocks  of  .     (P)  Vincent 1019 

Manufacture    of    and    machinery    therefor.     (P) 

Clifton,  and  Pomeroy  Salt  Assoc.  Co 1203 

Melting  and  purifying  .     (P)  New  Salt  Synd.,  and 

Royston    809,  1113r 

Mining  .     (P)  Frasch 280,  281 


PAGE 

Salt— cant.  - 

Preparation  of  common  ■  for  domestic  and  other 

..     (P)   Holloway    1U8* 

production  in  ELsass-  Lothringen 403 

production  of  the  United  States 938 

Purifying  rock .     (P)  New  Salt  Synd.,  and  Tee 280 

solutions;    Apparatus  for  the  continuous  evaporation 

0f  ___.     (p)  Cantenot 940,  1008r 

Saltcake  ;    Furnace  for  roasting ■.     (P)  Mount 739 

Salts    of    alkaline-earth    metals ;     Preparation   of   so-called 

colloidal-amorphous     formations     of     .     Von 

Weimarn 938 

Electrolysis  of  fused  — — .     (P)  Blackmore 453 

Extraction  of  organic  — — .     (P)  Pereire 461 

Extraction  of   from   solutions.     (P)  Crowther 226 

fused;    Densities  of  some .     Arndt  and  Gessler..   1017 

fused ;     Electric    conductivity    of    — ■ — .     Arndt    and 

Gessler 1025 

hydrated ;     Application   of   vacuum   to   drying    . 

Kraftt   21 

Hydrating  power  of in  solution.     Jones  and  Stine    334 

Influence  of  non-electrolytes  on  the  solubility  of  . 

Rothmund    980 

which  act  as  peroxydases  ;    Mineral  .     Wolff  ....     185 

Sensitive  colloid-reaction  for  some  metallic .  Stiasny  1030 

Samarium  and  europium  ;    Separation  of  — — .     James 520 

Sand  for  making   mortar ;     Obtaining    from    kaolin 

residues.     (P)  Lemcke 811 

Sand-cores;    Binder  for  .     (P)  Frohman 1205 

Sandalwood  oil.     See  under  Oils,  essential. 

Sandstone,  artificial ;   Manufacture  of .     (P)  Eisentraut    629 

Santalol.     Semmler 589 

ethers;    Preparation  of  .     (P)  Bayer  und  Co 1177 

Santalyl  halides  ;    Preparation  of .     (P)  Bayer  und  Co.  1223 

Santene.     Aschan 89 

Constitution  of .     Semmler  and  Bartelt 245 

derivatives.     Semmler  and  Bartelt 89,  419 

Derivatives   and   constitution   of  .     Semmler   and 

Bartelt 180 

Saponification  process  : 

(P)  Barbe  and  others    1028 

(P)  Samuel  and  others    29r 

process;    Theory  of  the  .     Fan  to  and  Stritar 693 

value  ;   Determination  of  the .     Rusting 693 

Saponin ;    Detection  of .     Riihle    954 

from  fruit  shells  of  Nephelium  lappaceuni.     Dekker 1221 

from  leaves  of  Polyscias  nodosa.     Van  der  Haar 1221 

series ;    Relation  between  poison  and  antidote  in  com- 
pounds of  the  cholesterol  and  .     Windaus  . . .   1222 

Sapphire :    Production  of  the  blue  coloration  of  the  . 

Paris    1203 

Sarcinse  of  beer.     Schonf eld 240 

causing  diseases  of  beer.     Miskovsky 173 

Rapid  detection  of  .     Roux 637 

Sasanqua  oil.     See  under  Oils,  fatty. 

Saturating  pans.     (P)  Jiirgens 552 

Saturator  for  ammonium  sulphate  manufacture  : 

(P)  Pallenberg 891 

(P)  Thiel 496 

Sawdust ;    Drying  or  carbonising  -.     (P)  Ekelund  797,  1052r 

Scammouy  resin  ;    Characters  of  Mexican .     Cowie  and 

Brander 1029 

Valuation  of .     Cowie 1028 

Scandium;    Separating  from  rare  earths;    James 521 

Schlippe's  salt ;    Obtaining ■  for  preparing  golden  anti- 
mony sulphide.     Sartorius   808 

Scouring   fabrics ;     Dry-    •.     (P)  Ribaucourt 119 

folded  fabrics.     (P)  Thies  and  Mathesius 72 

machines  :• 

(P)  D'Iszoro 19 

(P)  Fitohett  and  others    1201 

(P)  Hall  and  Brandt 331 

machines ;     Application    of    electrolysis    to   -.     (P) 

Baudot    897 

textiles  ;   Electrolytic  apparatus  for .     (P)  Dasson- 

ville 331 

vegetable  textiles.     (P)  Crepin    444,  625? 

Sealing  wax  ;    Elastic  .     (P)  Schaar  and  Bergmeister  1122 

Sealskin ;     Producing    designs    on    by    dyeing.     (P) 

Weinzirl 1150 

Seaweeds  of  Hawaii  and  their  food  value.     Reed 242 

Secretions  of  the  thyroid  and  other  organs ;    Preparation 

of .     (P)  Hoennicke 1084 

Seeds  ;    Characteristics  of  oils  expressed  from  certain  . 

Kochs    1072 

of  some  graminese ;   Hydrolytio  enzyme  in  resting . 

Tanaka   462 

Pressing  oleaginous in  open  presses.     (P)  Austerlitz   131, 

632r,  1120 

Seger  cones  ;    Method  of  placing  .     Minton 565 

Softening  temperatures  and  testing  of  .     Rothe..       75 

022  to  7.     Simonis 1061 

Segregation;    Method   of  .     (P)  Junghans 1179r 

Selenic    acid    from    lead    selenate ;     Electrolytic   formation 

of—.     Mathers 989 

H  2 


114 


JOURNAL  OF  THE  SOCIETY  OF  CHEMICAL  INDUSTRY. 


PAGE 

Selenium ;     Removal    of    from    sulphuric    acid.     (P) 

Crowther  and  others   1018 

Influence  of  moisture  on  the  electrical  properties  of . 

Ries 1070 

Semicatalysis.     Colson 474 

Semi-liquids  ;  Obtaining  dry  products  from .     (P)  Hawes  551 

Senegal ;    Gum  exports  from  583 

Separating  the  constituents  of  gaseous  mixtures  : 

(P)  Mazza  and  de  Murrieta 1141 

(P)  Soc.  l'Air  Liquide 227,  1019r 

the  constituents  of  gaseous  mixtures ;    Apparatus  for 

— .     (P)  Mazza 396r 

incombustible  materials  of  different  melting  points.     (P) 

Leitch,  and  Metal  Process  Co 451 

liquids  from  gases.     (P)  Brunner  and  Biihring 152r 

particles    carried    away    by    gaseous    substances.     (P) 

Cottrell   946 

solid    bodies    from    liquids ;     Continuously    .     (P) 

Eisner  and  Meurens 795 

solid   from   liquid    constituents    of    fluid    masses.     (P) 

Nichols    1008 

solids  from  fluids  : 

(P)  Baron,  and  Fuel  Saving  and  Water  Treating 

Co 436 

(P)  Deming   493 

(P)  Durant 617 

solids  from  liquids  ;    Apparatus  for  .     (P)  Atkins 

and  Atkins 1117 

solids  from  liquids  ;   Centrifugal  machines  for  — — .     (P) 

Aktiebolaget  Separator,  and   Harje 1101 

solids   from   liquids   by   freezing.     (P)  Porges   and 

Neumann    1101 

solids  from  liquids  ;   Rotary  filter  and  strainer  for . 

(P)  Jones   1007 

solids  in  suspension  in  liquids  ;    Process  and  apparatus 

for  .     (P)  Ward  and  Ward 886 

Separators  ;    Centrifugal  : 

(P)  Ericsson,  and  Aktiebolaget  Separator    ....    1050r 

(P)  Holzer    436 

Centrifugal  liquid  — ■ — .     (P)  Richmond,  and  Lister  and 

Co 552 

Drums  of  centrifugal .     (P)  Aktiebolaget  Separator    739 

Electro-magnetic .     (P)  Blackmore    343 

for  lignin,  cellulose,  <fec. ;    Horizontal,  centrifugal  . 

(P)  Priem 1220 

for  liquids  ;   Centrifugal .     (P)  Albaugh-Dover  Co.    1128, 

1142c 

-Serine  ;    Converting into  active  cystine.     Fischer  and 

Raske    423 

Serum  ;    Anti-streptococci  .     (P)  Meister,  Lucius,  und 

Bruning 139 

Sesame  oil.     See  under  Oils,  fatty. 

Sesquiterpene  from  cade  oil.     Schindelmeiser 957 

accompanying  cadinene  in  oil  of  cade.     Lepeschkin. .  . .     766 

Sewage ;    Apparatus  for  the  biological  purification  of  . 

(P)  Douzal 639,  765 

Apparatus  for  purifying  — — •.     (P)  Clark  and  Proctor . .   1036 
Apparatus  for  purifying  — —  by  inclined  rotating  sieves. 

(P)  Schumann 1219 

Apparatus  for  separating  liquid  and  solid  matter  in . 

(P)  Nadein 417 

Apparatus  for  treating  and  purifying .     (P)  Ellis. .     243 

Applications  of  the  clarification  test  to .     Fowler 

and  others   205 

Biological  purification  of  : 

(P)  Losange 1219 

(P)  Vogelsang   417 

Clay  for  purifying  .     Rohland 34 

disposal;    Value  of  septic  tanks  in .     Thompson..     316 

effluents  ;   Incubation  tests  on  — — .     Clark  and  Adams     706 

Filtration  or  purification  of  •.     (P)  Malabar 827 

percolation  beds.     Clifford   1219 

Purification  of  : 

(P)  Oirerd 177 

(P)  Parsons    87 

(P)  Woolf 827 

Purification  and  utilisation  of .     (1>)  Parsons....      764 

Removing  suspended  matter  from — — .     (P)  Lewicki..      35r 

sludpe;   Destruction  of  in  the  septic  tank.     Favre     177 

sludge  ;    Destructive  distillation  of  — — .     (P)  Watson     *27 

sludge  ;   Manufacture  of  fuel  from .     (P)  Kelly  and 

Lowry-Corry 1009 

sludge  as  a  manure  995 

sludge  ;    Treatment  of  .     ( I')   Mini 177 

Treating,  purifying,  and  distributing     -     .     (P)  Beall..      955 

Treatment  of  : 

(P)  Beddoes B15 

(P)  Jean  et  Cie 86 

(P)  Thomson,  and  Oxychloridea  (1907),  Ltd.  ..  1080 
Sewer  [ripe  ;  Surface  plmpling  on  gait-glazed  .  Aubrey  668 
Shale;    Obtaining  — —  free  from  coal.     (P)  Maschinenbau- 

Anstalt  Bumboldt,  and  Wiiimann 878 

Slicc]i  dips  ;    Manufacture  of .     (I')    Little  and   .Morris..      587 

Shellac.     Endemann 112 

Analysis  of  .     Mcllhiney r>7!> 

Determination  of  colophony   in  Ahreru LOW 

substitutes.    (P)  Bayer  nnd  Co 467 

substitutes;    Manufacture  of    -         (P)  Meyer..  988,   I074r 

Shells;     Applying   paint  to .     (!')   Ligny 828 
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Shells  ;  Mixtures  for  filling  (military) .     (P)  Westfalisch- 

Anhalt.  Sprengstoff  A.-G 1178 

Shoddy  ;   Spontaneous  combustion  of .     Schramm   220 

Siccative ;    Preparation  of  a  .     (P)  Pilgram  and  Leffer  1122 

Sicilian  essential  oils 470 

essential  oils  ;    Exports  of  709 

sulphur  industry 280,  684 

sulphur  ores  ;    Using for  making  sulphuric  acid  : 

Bruhn   560 

Oddo 222 

Sicily  ;    Citrus  by-products  law  in 876 

Siemens-Martin  furnace ;    Thermal  technology  of  the  . 

Mayer    687 

Silica;    Action  of  phosphoric  acid  on  •.     Hiittner 1019 
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1  lavel    BB 1 

Manufacture  Oi  consolidated  natural  .      (P)  Schmid    B88f 

production  of  Turkej .  1906  8 809 

Spiders'         .     Fischer  18 

threads;    Manufacture  of  artificial  -.     (I'l  Soc.  Gen. 
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Silks  of  the  Bombyx  Mori  class.     Gianoli 400 

Silver  alloys.     Pannain 813 
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Silver  acetylide  emulsion.     Mees  and  Wratten 1132 
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Pochin  and  Richardson 916 
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Bating  .     (P)  Rohm   133 
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Manufacture  of from  sodium  chloride.     (P)  Sperry    978 

Manufacture  of  soft .     (P)  Weinstein 1028 

Medicated  .     (P)  Schmatolla 578 

Mixing  boilers  for .     (P)  Migone  et  Cie 578 
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Ammonia-soluble  phosphoric  acid  of  the .     Fraps 

Behaviour  of  the  organic  substance  of  the ,  and  its 

osmotic  pressure.     Konig  and  others 1166 

carbonates  ;    Action  of  water  and  aqueous  solutions  on 

.     Cameron  and  Bell 291 

Enriching in  nitrogen  by  free  bacteria.     Koch  and 

others    459 

Fixing  nitrogen  as  ammonia  in  the  ■ •  by  zeolites. 

Pfeiffer  and  others 1214 

of  swamp  lands  ;    Behaviour  of  sodium  nitrate  in . 

Daikuhara  and  Imaseki    83 

waters  ;    Alkaline  .     Harrison 1032 

Soils ;    Alkali  .     Shutt    513 

containing  less  than  0-02  per  cent.  sulphuric  anhydride  ; 

Effect  of  sulphates  on  .     Daikuhara 

Determination  of  acidity  of  — — .     Suchting 

Determination  of  carbon  in .     Pouget  and  Chouchak 

Determination  of  nitric  acid  in  .     Litzendorff. .  . . 

Isolation  of  dihydroxystearic  acid  from .     Schreiner 

and  Shorey 1075 

Isolation  of  picolinecarboxylic  acid   from  .  and   its 

relation  to  soil  fertility.     Schreiner  and  Shorey. .     912 

Nitrification  in  acid  — — .     Hall  and  others '.  . .     581 

Siichtiim's  method  of  determining  acidity  ol .     Van 

Schermbeek    581 

Soja-bean  oil.     See  under  Oils,  fatty. 

Solanum  sodomceum  in  South  Africa.     Oliver 916 

Solder  for  aluminium  : 

(P)  Cazalas    231 

(P)  Finfrock 1117,  1118/ 

(P)  Guggenbiihl 689 

(P)  Wibrin  and  Wibrin    128,  689/,  1070/ 

Soldering  aluminium  : 

(P)  Harden,  and  Amalgaline,  Ltd 1157 

(P)  Nielsen 1 157 

aluminium  and   its  alloys  : 

(P)  Kupper's  Metallwerke. 79 

(P)  Mrazsek 1068 

(P)  Payne 127,  689/ 

(P)  Sclioop 409 

flux  ;     Manufacture    of    — — .     (P)  Ges.m.b.H.  Classen 

und  Co 1069,  1 1 1 8r 

Solid   material;    Treatment  of •.     (P)   Goriuly     688 

matter;     Removing  —  -  from   liquids.     (Pi   Watson.        886 
parts    in    natural    fluids   or   solutions;     Kxtiaeting   and 

diving  the .     (P)  Bcvenot 465 

Solids;      \|.|..u.ilii-;    lor   separating  from    liquids.      fjP) 

Atkins  and  Atkins  inr 

Centrifugal   machines  for  separating  -      -  from  liquids. 

(P)   Aktiebolaget.  Separator,  and   Harje 1101 

Classifying-  (P)  Trottfer   Ill,  675r 

device  for  dissolving        -  In  fluids.    (n  QJminder...,     970 
from  fluid  masses;    Separating  (P)  Nichols....   1008 

Separating  from  fluids ; 

(P)   Baron,  and  Fuel  Saving  and  Water  Treating 

00 436 

(P)  Doming.  493 

(P)  Duranl  617 

<P)  Eisner  and  Meurens rii.r> 

Separating    —  from  liquids  by   freezing.     (P)  Porg<\s 

and  Neumann 1101 

suspended  in  liquids;    Separation  of  — — .    (P)  Ward 

and   Ward 888 
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Solids  -com/. 

Transferring    suspended from    aqueous    to    non- 
aqueous media.     (P)  Aelieson   494,  940r 

Treating  comminuted with  liquids.     (P)  Adair..  885 

Solubility  :     Iutluenee   of  non-eleetrolvtes  on .     Roth- 
mund    980 

of  tanning  extracts ;    Determination  of  — — .    Paessler 

and  Veil   989 

Soluble    substanees  ;     Co-precipitation    of ■    by    certain 

precipitates,    mon  561 

Solution  ol  powders  and  crystals  :    Apparatus  for  the  auto- 
matic   .     (P)  De  Bruno- Austin 929 

Solutions:    Clarifying  aqueous .     (P)  Maignen 177 

colloidal ;  Coagulation  of within  an  electric  circuit. 

Biltz 986 

Cooling    crystallising;    by    blowing    in    air.     (P) 

Dessauer  Zucker-Ramnerie 676 

Oxidising .     (P)  McPherson  and  others   161 

Precipitating  and  recovering  materials  from  -.     (P) 

Merrill 1050 

Recovering  from  ore  pulp.     (P)  Hendryx 128 

Viscosity   of   dilute  alcoholic  .     Hirata 1134 

Solvent  for  metals.     (P)  Broadwell 756 

for  use  in  retting  bast  fibrous  stalks  or  plants.     (P) 

Colahan 977 

Solvents ;     Apparatus    for    recovering    volatile    .     (P) 

Spenle     746,  803r 

in  artificial  silk  making  ;   Recovering  volatile .     (P) 

Bucquet    558,  745r 

Oermicidal  power  of  .     Farrell  and  Howies 827 

from  mineral  oils  ;    Manufacture  of  .     (P)  Hense  494, 

799r 

Recovery   of  in   rubber   coating   machines.     (P) 

Labruyere 1164 

Recovery  of  volatile : 

(P)  Bataille    820 

(P)  Dubois 494 

(P)  Harrison.  Bate,  and  Perks 1196 

Treating  fine-grained  substances  with  volatile .     (P 

Hirzel    1102 

used  in  making  explosives  ;    Apparatus  for  distilling  off 

and  recovering  .     (P)  Nikolsky 1223r 

Soot  free  from  oil;    Device  for  making .     (P)  Meiser..  1212 

Manufacture  of  .     (P)  Wegelin 694r 

South  Africa  ;  Preferential  treatment  of  British  goods  in  ■ 423 

South  African  Customs  decisions  on  disinfectants 1173 

Soy;    Apparatus  for  brewing  .     (P)  Suzuki 136,  637 

Spain  ;    Exports  of  pyrites  from  ■    855 

Mineral   production  of  1208 

Petroleum  discovery  in  620 

Sparteine  in  Cijtisus  scoparius.     Carr  and  Reynolds 467 

Isomeride  of  .     Moureu  and  Valeur    88 

Isomerisation  of  a-methylsparteine.     Moureu  and  Valeur  37 

Spectra.     Lodge    736 

Spelter;   Determination  of  lead  in .     Ericson 860 

furnace:    Recuperative  .     (P)  Heinz 985 

production  in  1907 861 

Sperm  oil.     See  under  Oils,  fatty. 

Spermaceti ;    Testing  .     Dunlop  63 

Spiders'  silk.     Fischer 18 

Spigot  for  drawing  off  viscous  liquids.     (P)  JSrgensen 618 

Spinning  viscous  liquids  ;   Machines  for .     (P)  Bemberg  977, 

977,  977,  1057r 

8pirit ;   Duty-free used  under  the  Finance  Act,  1902,  in 

Great  Britain 839 

Manufacture   of   solidified    — — •.     (P)  Perelzveich    and 

Rosenbusch    826 

potato  ;    Use  of  malt  extract  and  yeast  in  the  manu- 
facture of  .     Wilke    824 

Rectification  of  crude .     (P)  Deininger 763 

Refining  of  .     Bogajawlenskij  and  Humnicki. ...  871 

Separation  of  first  and  after  runnings  from  .     (P) 

Strauch 953 

still ;    Automatic  .     (P)  Grimaud 953 

Uses    of    industrial    methylated    in    the    United 

Kingdom 840 

See  also  Alcohol. 

Spirits  ;    Ageing  and  improving  .     (P)  Schlichting  and 

Conn    994 

Ageing  and  removing  sulphurous  acid  from  .     (P) 

Hubert    914 

Apparatus  for  distilling  .     (P)  Victoria  Distillery 

Co 993 

Apparatus  for  distilling  or  rectifying .     (P)  Vallat  871 

Estimation  of  alcohol  and  extract  in by  the  ref Tacto- 
meter.    Race 547 

Manufacture  of  .     (P)  Fritsche  and  others 464r 

Purification  of  — — .     (P)  Mouquet 586 

Report  of  the  Royal  Commission  on  potable 825 

Spirosal.     See  Glycol  salicylic  ester. 

Stable  manure ;    Action  of  .    Stoklasa 1032 

Decompositions  in,  and  the  action  of  .     Sjollema 

and  de  Wildt 1032 

Stannic  acids.     Kiihl 224 

Metastannic   acid    in   silk    weighting.     Heermann  ....  1016 

Stannic  chloride  ;    Apparatus  for  making .     (P)  Sperry  749 

chloride ;     Electrolysing    solutions    of    .     (P)  Von 

JJiigelgen  and  Seward  , 575 
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chloride  ;    Manufacture  of  : 

( l>)  Brandenburg 749,  898r 

(P)  Pellew  and  others 749 

(P)  Sperry  and  others    160,  160,  160,  404 

( V)  Townsend  and  others 160,  160 

chloride  ;  Manufacture  of ■  bv  aid  of  sodium  chloride. 

(P)  Sperry    978 

chloride ;    Manufacture   of from   materials   con- 
taining   stannic    oxide.     (P)  Goldschmidt 856 

chloride ;     Preparation   and   uses   of   anhydrous   . 

Sperry  312 

chloride  ;    Purifying  — —  : 

(P)  Sperry  and  others 160 

(P)  Townsend  and  others 160 

oxide  ;    Apparatus  for  making  ■,     (P)  Foersterling, 

and  Roessler  and  Hasslacher  Chem.  Co 335 

oxide;    Reduction  of  .     Dott 1151 

Starch  ;   Action  of  formaldehyde  on .     Reichard 461 

Apparatus  for  recovering .     (P)  Benoist  and  Graillot  514 

in  barley  ;  Polarimetric  determination  of  — — .  Wenglein  238 

chemistry  ;    Progress  in  .     Fernbach 1169 

Colloidal  properties  of  .     Fouard 238,  1215 

Determination  of •  in  commercial  products.    Parow 

and  Neumann 84 

Determination  of  — —  by  means  of  trichloracetic  acid. 

Biourge  761 

Drying  apparatus  for  .     (P)  Duryea 635,  635/ 

Extraction  of  — — .     (P)  Pereire    461 

factory  effluents  ;  Biological  purification  of .     Zahn  1219 

flour ;     Formation    of    sucrose    from    -.     Prinsen- 

Geerligs 868 

granule ;    Composition   of   the .     Gruzewska  and 

Maquenne 415 

Highly  modifying .     (P)  Duryea   171 

Manufacture  of  .     (P)  Goldschmidt  and  Hasek  . .  953 

Manufacture  of  modified  or  soluble .     (P)  Thomson 

and  Morrice 349 

manufacture  ;    Pressing  the  residues  from  .     (P) 

Sudenberger  Maschinenfabr.  und  Eisengiesserei  . .  635 

Manufacture  of  soluble  : 

(P)  Bayer  und  Co 415,  761r 

(P)  Fritsche  869 

(P)  Stolle  und  Kopke 822 

Manufacture  of  sugar  from  materials  containing  . 

(P)  Hafner  and  Krist   415,  1033r 

Manufacture  of  thin  boiling  .     (P)  Breyer 349 

Metamorphosis  of in  the  plant.     Butkewitsch 822 

nitrate ;    Action  of  caustic  soda  on  .     Berl  and 

Smith 538 

nitrated;  Stabilised .     (P)  Holmes,  and  Du  Pont  Co.  140 

Perfumed and  its  manufacture.     (P)  Marshall  and 

others    700 

Polarimetric  determination  of  • -.     Ewers 238 

Properties    of   in    connection   with   its    colloidal 

structures.    Fouard   635 

Properties  of  pure  .     Maquenne 291 

Removing from  textile  materials.     (P)  Fritsche  . .  869 

Spontaneous  coagulation  of  .     Fouard   1215 

substances  ;  Manufacture  of  sugar  from .     (P)  Hoff 

and  others   586r,  586,  703r 

Treatment  of  .     (P)  W.  G.  Patents  Synd 857r 

Washing out  of  potato  mash,  maize  mash,  &c.     (P) 

Bing 822 

Starches  ;  Increasing  adhesive  properties  of by  addition 

of  dextrin.     (P)  Morel 869 

Starching  and  dyeing.     (P)  Sharp 683 

Steam  boiler;    Experimental  gas-heated  .     Lester....     433 

boilers ;    Composition   for   preventing  scale   formation 

in  .     (P)  Wegener    1196 

Drying  .     (P)  Lagosse    152 

Measuring  weight  of  flowing  through  a  pipe.     (P) 

Gen.  Electric  Co 151 

production.    Pritchard    663 

Steaming  of  coloured  worsted  yarns  ;    Carbothiol  formation 

during  the  .     Paterson 1056 

Stearic  acid  ;   Apparatus  for  converting  oleic  acid  into 

by  the  contact  process.     (P)  Schwoerer 949 

in  beeswax  ;  Detection  of  .     Berg 907 

Conversion  of  oleic  acid  into  .     Lewkowitsch 489 

Solubility  of in  alcohol  at  0°  C.     Emerson 81 

Stearine  pitch  as  waterproofing  and    insulating  material ; 

Use  of  .     (P)  Dupr6  and  Icard   620 

Steel.     (P)  Dlingworth,  and  Crucible  Steel  Co.  of  America. .     408 

Alloying    tungsten    or    molybdenum    with    .     (P) 

Kemery 630 

alloys  : 

(P)  Churchward 1118r 

(P)  Rubel 128 

alloys  ;    Manufacture  of  : 

(P)  Churchward 408r 

(P)  Crawford 1068 

(P)  Rubel 128,  755r 

and  its  alloys  ;    Treatment  of : 

(P)  Grist 79,  231 

(P)  Lowndes    451r 

for  armour  plates,  Ac. ;  Manufacture  of .    (P)  Cie.  des 

Forges  et  Acieries  de  la  Marine  etd'Homexourt  944,  1159r 

articles;    Case-hardening  .     (P)  Machlet 985,  1210r 

articles  ;  Producing  an  alloy  on  the  surface  of .     (P) 

Winterbauer  and  others 1157 
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Basic   open-hearth   process  ;     Chemical   control   of   the 

.     Harrison  and  Wheeler 1063 

Bessemer   process ;     Addition   of  lime   and   substances 

containing  iron  oxide  in  the .     (P)  Eisenhiitten 

Akt.-Ver 689 

Calcium  silicide  for  purifying  .     Goldschmidt....  751 

Carburising  molten  .     (P)  Keller   813 

Cementation  .     Giolitti  and  Camevali    1154 

Cementation  of .     (P)  Davis,  and  Carnegie  Steel  Co.  165 

conduit  :   Electrochemical  corrosion  of  the  Rochester 

(U.S.)  .     Gains   941 

Consolidating  fine  material  containing  iron  for  making 

.     (P)  Thomlinson    1068 

Constitution  of  carbon  .     Campbell 1022 

Conversion  of  iron  into .     (P)  Torrini  and  Hoffmann  1209 

Copper-clad .     (P)  Monnot,  and  Duplex  Metals  Co.  862 

Crucible  furnace  for  melting  .     (P)  Baillot 1116 

Desulphurising  in  the  electric  induction  furnace  : 

Geilenkirchen 1071 

Osann   817 

Determination  of  carbon  in  — ■ — •.    Johnson 576 

Determination  of  manganese  in  .     Raymond  ....  284 

Determination  of  nickel  and  chromium  in -.     Camp- 
bell and  Arthur    811 

Determination   of   nickel   in   nickel-  ■ : 

Brunck    284 

Wdowiszewski   812 

Determination  of  phosphorus,  tungsten,  and  chromium 

in  -.     Hinrichsen 229,229 

Determination  of  sulphur  in by  the  hydrogen  jet 

method.    Boiling    1022 

Determination    of    tungsten    in    in    presence    of 

chromium.     Von  Knorre 812 

Determination   of   vanadium   in   — — ■.     Campbell   and 

Woodhams 902 

Determination  of  vanadium  molybdenum,  chromium, 

and  nickel  in  : 

Blair    902 

Electric  furnace  for  making  : 

(P)  De  Ferranti   631 

(P)  Soc.  des  Acieries  et  Forges  de  Firminy    864,  1026 

Electrometallurgical    process    for    making    .      (P) 

Biewend 28 

Eliminating  the  oxides  from  molten .     (P)  Soc.  des 

Fonderies,   Forges  et  Acieries  de  St.-Etienne  ....  689 

embedded  in  concrete  ;   Mild  ■ ■.     Nat.  Physical  Lab.  571 

Function  of  chromium  and  tungsten  in  high-speed  tool 

.     Edwards 570 

Furnaces   for  treating  — ■ — -.     (P)  Onslow 127 

Gas  occluded  in  .     Belloc 76 

Hardening .     (P)  Painter 408 

Hardening  and  tempering  — ■ — ■.     (P)  Casterline 286 

Hardening  and  toughening  — .     (P)  Churchward    . .  451 

Heat  treatment  and  quenching  of  alloyed  ■ •.     (P) 

Churchward   1069 

industry;    Metals  of  the  .     Venator 228 

ingots  ;    Treatment  of  .     (P)  Talbot 630r,  630 

Loss  of  carbon  during  solution  of in  potassium  cupric 

chloride.     Moore  and  Bain 845 

Manufacture  of : 

(P)  Biewend 28,  131r 

(P)  Chute 79 

(P)  De  Ferranti    631,  944r 

(P)  Felten  uud  Guilleaume  Lahmeyerwerke    344,  944r 

(P)  Massenez 755 

(P)  Maxwell 1068 

(P)  Moore  and  Heskett 813,  1025r,  1118r 

(P)  Potter 128,  129 

(P)  Reynolds  26,  451r 

(P)  Rombacher  Huttenwerke,   and  others 944 

(P)  RUbel 1157 

(P)  Seward  and  others    80 

(P)  Stapleford  and  others 1157 

Manufacture   of   alloyed  .     (P)  Churchward 451 

Manufacture    of   of    all  qualities.     (P)  Baraduc- 

Muller    985 

Manufacture    of    for    armour    plates,    &c.      (P) 

Schneider 45ir 

Manufacture  of by  the  basic  Bessemer  process.     (P) 

Flohr  904 

Manufacture    of    high-manganese    .     (P)  Kelsall..  26r 

Manufacture  of  open-hearth  .     (P)    Soc.  Anon,  des 

Hauts-Fourneaux  et  Forges  de  Dudelange 986r 

Manufacture  of by  the  open-hearth  process  or  in  the 

electric  furnace.     (P)  Flohr 943 

Manufacture  of  by  the  pneumatic  process.     (P) 

Tropenas 889? 

Manufacture  and  refining  of .     (P)  Uismarckhuttc  814. 

1117 

melting  furnace;     Gas-llrcd          -.     (I*)  Stamen! 755 

Microscopic  feature!  of  hardened,  ;  npersaturatcd . 

Hess 570 

Occlusion  of  gaseH  In  a  nickel .     Belloc 869 

plates;   Pickling  of  thin  — — -.    clement 812 

Practical  experiments  In  •           Euiton 1022 

Preparing  oreB  for  use  in  manufacture  of  .     (P) 

Clark,  and   American  Sintering  Co 630 

Preventing     oxidation     and     corrosion     of    .     (V) 

Bradley 985 

Preventing  oxidation  of  rolled  .    (P)  Debuch 904 

Production  of  pig-iron  for  making in  the  converter. 

( I')  Zcn7.es    1024 

production  of  the   United  States  in  1907 607 
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Purifving  cast-iron  in  making  basic,  open-hearth  . 

(P)  Muirhead 451,  905j 

Quenching  liquids  for  .     Benedicks  570 

rail  specifications    78 

rails  ;    Improving   — .     (P)  Hadfield   286,  339r 

Refining  .     (P)  Hiorth    755 

Refining  — ■ — ■  by  sodium  vapour.     Hiorth 570 

Rust-proofing  .     (P)  Bon  tempi 574 

Structural  constituents  of  quenched  .     Breuil....     406 

Thomas-Gilchrist     process ;      Diidelingen     method     of 

working  the  .     Goerens 571 

Thomas  process  ;   Investigation  of  the .     Wiist  and 

Laval 983 

Treating  iron  to  be  converted  into .     (P)  Rochling 

and  Schoenawa 9S1 

Treatment  of  .     (P)  McCartv  and  others 1117 

Treatment  of in  fusion.     (P)  Hiorth 755,  816r 

Uniting   •   with    metals.     (P)  Davies    and    Clark..    509r 

and  wrouglit-iron  tubing  ;    Relative  corrosion  of . 

Howe  and  Stoughton 1 022 

Sterilising  apparatus.     (P)  Mauvernay    929 

Stilbene  dyestuffs.     Green  and  others 69 

group ;     Colouring   matters   of   the   .     Green   and 

Baddiley 1106 

Still :    Ammonia  .     (P)  Dill 1012 

Automatic  — — .     (P)  Grimaud 953 

Continuous .     (P)  Krepper 66r 

for  liquid  industrial  residues  ;    "  Cracking  " with 

continuous  rectification  of  the  dissociation  products. 

(P)  Barbet 1105,  1105 

with  movable  body.     (P)  Martel    13 

and  multiple  evaporator  combined  ;    Continuous  . 

(P)  Pampe 435 

Recovering  gases  and  lighter  distillates  from  mineral  oil 

-.     (P)  Henderson   1105 

for    treating    recovered    grease.     (P)  Ellis,    and    Ellis- 
Foster  Co 949 

for  turpentine.     (P)  Quinker  1074 

Water  .     (P)  Sanitary  Water  Still  Co 87 

Stone  ;    Artificial  —  : 

(P)  Berglund 1206r 

(P)  Lefranc    686r 

Artificial  from  foundry  residues.     (P)  Reineke. .     506 

artificial ;     Hardening    .     (P)  Schwanenberg    and 

Rinne 568r 

Artificial ■  impermeable  to  water.     (P)  Schruf . .  449,  568r 

artificial  ;    Manufacture  of  : 

(P)  Charles    228r 

(P)  Duerr 75 

(P)  Dresler,  and  Coln-Musener  Lergwerks  Akt.- 
Ver 162r 

(P)  Henderson 568 

(P)  Lithographic  Stone  and  Marble  Co 23r 

(P)  Mora  and  Mora 124 

(P)  Staudt   406 

blocks  and  slabs  ;   Artificially  made .     (P)  Thom. .     810 

Cornish vs.  felspar  as  flux  for  porcelain.     Watts. .   1060 

-like  substances;    Artificial  .     (P)  Schleuning 283 

lithographic  :  Manufacture  of artificially  : 

(P)  British   Stone   and   Marble   Co 1154r 

(P)  Thom 859 

Manufacture  of artificially.     (P)  Thom,  and  Litho- 
graphic Stcne  and  Marble  Co 1022r 

Rendering  inattackable  by  nitre.     (P)  Leucerand     125 

Stoneware  enamel ;    Cheap .     Stull 1060 

Stopcocks  in  gas  analysis  ;  Porous  material  for .    Stock    140 

Straits  Settlements  ;  Export  trade  of  250 

Stramonium  ;  Treating  products  of  combustion  of .     (P) 

Ritsert 182 

Strata,  sedimentary  ;    Apparatus  for  extracting  volatilisable 

constituents  of  .     (P)  Baker 929 

Straw  goods  ;   Two-coloured  dyed  effects  on .    Pearson    560 

Paper  pulp  from  .     (P)  B6hm 178 

rice- ;    Composition  of  •     Takeuehi     638 
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Treatment  of  substances   containing  crude  .     (P) 

Garin  and  others    712,  1041r 

Tartaric  acid  in  cider  ;    Detection  of  — — •.     Le  Roy 86 

Determination  of in  presence  of  malic  and  succinic 

acids.     Gowing-Scopes 913 
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Telluride  gold  ores  ;    Assay  of  .     Borrowman 687 

ores  ;    Assay  of  •.     Holloway  and  Pearse 24 

Tellurides  of  arsenic  and  bismuth.     Pelabon 752 
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esters  ;  Manufacture  of  •     (P)  Shukoff 1084r 
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from  the  resin  of   Manila  elemi.     Clover 641 

from  wood  ;    Production  of  .     (P)  Hough  . .  1163,  1212 
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(P)  Meister,  Lucius,  und  Briining..   18,  71r,  71,  116, 

116,   156,    328r,    328r,    328,   328r,   328r,   399, 
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Thiosalicylic   acid ;    Preparation   of   .     (P)  Kalle   und 

q0    _  246,  681 

derivatives ;"  Manufacture     of     .      (P)    Badische 

Anilin  und  Soda  Fabrik 497 
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Electrolytic  refining  of  — — .     (P)  Sperry   343 

exports  from  Federated  Malay  States 286 
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Klebs 1177 

Tung  oil.     See  under  Oils,  fatty. 

Tungsten  ;   Alloying with  iron  and  steel.     (P)  Kemery 
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Lajote 861,  1219r 

purification    by    means    of   double   silicates.     Mohr. .  .  .  1172 

Purification  of  potable  ■  chemically  in  the  field. 
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Sterilisation    of    potable    .     (P)  Charbonneau    and 
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(P)  Vantajol 1125 

Wheat  flour.     See  under  Flour. 

Treatment  of  .     (P)  Bloch 705 

Whisky  distillation;  Plant  for  treating  water  for .     (P) 

Smith 637 

Report  of  Royal  Commission  on  — ■ —   825 

Royal  Commission  on  174 

stored    in    wood ;     Changes    in    .     Crainpton    and 

Tolman 173 

See  also  Spirits. 
Wliitc  lead  :    Manufacture  of  — —  : 

(P)  Mills 346r 

(P)  Morris  and  others 694r 

(P)  Strange  and  Pirn 411 

residue  ;    Treatment  of  .     (P)  Barton 1153 

substitutes  in  the  Netherlands    988 

and  zinc  white  ;    Comparative  study  of  578 

Wijs'  solution.     Ingle    314 

Wine  ;     Ageing   or  removing   sulphurous   acid   from . 

(P)  Hubert 91 1 

Alteration    of    constituents    during    determination    of 

extractives  in  .     Roettgen 349 

analysis  ;    Nitrocolorimeter  for  .     (P)  Hyvert. . . .  1179 

Behaviour  of  aluminium   in  contact  with  .     Von 

Fillinger    954 

Carbonation  of  white .     (P)  Pages  and  Trespuille     826 

Concentration  of  by  freezing.     (P)  Barbet 826 

Detection  of  abrastol  in .     Vitali 830 

Detection  of  citric  acid  in  .     Favrel 637 

Detection  of  invert  sugar  in by  means  of  resorcinol. 

Kickton 1216 

Determination    of    fixed    and    volatile    acids    in    . 

Pozzi-Escot 871 

Determination  of  tartaric  acid  in  by  evaporation. 

Mestrezat   1170 
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Wine— co«f.  .   ,. 

Formation    of     acetylmcthylcarbinol    in    fermentation 

of  .     Pastureau 86 

lees  :   Volumetric  determination  of  tartaric  acid  in . 

Pozzi-Escot 646 

Manganese  in  -.     Paturel 464 

musts  ;    Solutions  for  improving  by  congelation. 

(P)  Monti  136 

Non-alcoholic  drink  from  — -.     (P)  Wagner 464 

Part  played  by  the  fermentation  of  malic  acid  in  the 

manufacture  of  .     Rosenstiehl 870 

Physico-chemical      analysis     of .       Dutoit     and 

Duboux 871,  912 

Preparation  of  nourishing .     (P)  Bendle  and  others.  1171 

Presence  of  fluorine  in  .    Maurel 1216 

Wines ;     Apparatus   for    distilling   low   .     (P)  Victoria 

Distillery  Co 993 

Apparatus  for  distilling  or  rectifying  .     (P)  Vallat    871 

Clarification  of  sparkling under  pressure  of   an 

inert  gas.     (P)  Morane   914,  914 

Determination    of    tartaric    acid    in    .      Gowing- 

Scopes 91;> 

Filter  for .     (P)  Vidal  and  Sicard 993 

Graisse  sickness  of  .     Kayser  and  Manceau    173 

Influence  of  sterilisation  and  fermentation  temperatures 

on  the  bouquet  of  .     Rosenstiehl 763 

Malic  acid  in  .     Mestrezat 763 

containing  natural  and  added  free  tartaric  acid.     Astruc 

and  Mahoux 913 

Part  played  by  yeasts  and  by  the  vines  on  formation 

of  bouquet  in  — — .     Rosenstiehl 762 

Physico-chemical     analysis     of .       Dutoit     and 

Duboux 871,  912 

Polarimetric   examination   of  red  — ■ — .     Guerin 173 

Quantity  of  arsenic  introduced   into by  use  of 

arsenical  preparations  in  viticulture.     Breteau....     913 

Wolframite  discovery  in  India   286 

Wood  ;    Artificially  grained  or  figured .     (P)  Hall,  and 

American  Mahogany  Co 1113 

Coating,  polishing,  and  varnishing  .     (P)  Horn...   1205 

Colouring   .     (P)  Hall,    and    American    Mahogany 

Co 1113,  1114r 

Composition    for    preserving    and    waterproofing   . 

(P)  Morison   1110 

Destructive    distillation    of    - — -.     (P)  Pritchard    and 

others    326 

distillation    798 

Distillation  of  .     (P)  Gautier  and  Burger 934 

distillation  kiln.     Guttmann 669 

distillation  ;    Recovery  of  products  from  gases  of  — — . 

(P)  Strobach    679.  1105 

distillation  in  the  United  States 216,  933 

distillation  in  the  United  States  :    Laboratory  for  ■       69 

distilling  apparatus : 

(P)  Danner  and  Lacey   439 

(P)  Fiveash  and  Leonard 743 

(P)  Frankforter 115 

(P)  Walker 1199 

for    use    in    electric    batteries    and    electrolytic    cells ; 

Treatment  of .     (P)  Chloride  Electrical  Storage 

Co..  and  Heap 1070 

Extraction    of    products    from    .     (P)  Pope    and 

Clark 457r 

Extracting   tanning   materials,    alcohol,    and   cellulose 

from  .     (P)  Tillberg 634 

famine ;    Threatened  858 

Fireproofing  .     (P)  Gousseff 751,  81  lr 

Furnace   for   coking .     (P)  Oberbayerische   Koks- 

werke 215,  326r 

Impregnation  of : 

(P)  Baekeland 686,  941r 

(P)  Deditius 336 

(P)  Marmetschke  and  Briining 568r,  983r 

(P)  Polifka  and  Hacker 1205 

Impregnating,     colouring,     or     preserviii2 .     (P) 

Koepfer 629r 

Impregnating with     insoluble     materials.     (P) 

Card.  Fouche,  et  Cie 23 

Impregnating  for  railway  sleepers.     (P)  Chateau 

and  Merklen 336 

Impregnating  and  waterproofing  — — •.      (P)  Schubert 

and  Wagler    336 

Injection  of .     (P)  Boucherie 1021r 

Liquid    for    preserving    by    impregnation.     (P) 

Malenkovic,  and  Landau  uud  Co 1114 

Lumber  ;    Drying  and  treating  .     (P)  Liphus   and 

Chapman 1205 

Manufacture  of   terpenes  and   wood  pulp  from  . 

(P)  Hough   1212 

oil ;   Chinese  .     See  under  Oils,  fatty. 

Preparation     of     sulphite     cellulose    from    .     (P) 

Eichmann 24  1 

i  [reservation.    Sherfesee   858r 

Preservation  of  : 

(P)  Buehler  and  Bestor    1021 

(P)  Chateau  and  Merklen 686 

(P)    Howard 1021 

(P)  Lorach 901 

(P)  Reillv 1153 

Preserved .     (P)  Reilly 1063 

Preserving  by  impregnation.     (P)  Brase 811 

Preserving  when  in  soil.     (P)  Himmelsbach . . . .     228 
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Wood — cont. 

Production  of  terpenes  from  .     (P)  Hough 1163 

pulp  ;    Apparatus  for  removing  water  from  .     (P) 

Schreiber 708 

pulp ;    Bleaching  sulphite .     Schwalbe    243 

pulp  from  Chile    1129 

pulp  ;    Destruction  of  sodium  sulphide  in  liquors  from 

sulphate  .     Ahlin 517 

pulp  digester  ;   Explosion  of  a  sulphite in  Finland    996 

pulp  ;    Preparation  of  .     (P)  Schwalbe  . . . : 1220 

pulp  ;  Preparation  of  white from  steamed  or  boiled 

wood.     (P)  Schwalbe 1173 

pulp  waste  liquors ;    "  Cell-pitch  "  from  sulphite  . 

Sembritzki 466 

Rendering  the  colour  of  coloured  fast.     (P)  Von 

Rigler    811 

Resins   for   polishing   .     (P)  Chem.    Fabr.    Elkeles 

und  Co 412 

Solution  for   impregnating  and   preserving  .     (P) 

Landau  et  Cie.,  and  Malenkovic 1153 

substitutes  : 

(P)  Auner 348 

(P)  Schnell  and  others   75r 

(P)  Siegmann 162 

Treatment  of  .     (P)  Schmidt    23 

Treatment  of for  lumber.     (P)  Hall,  and  American 

Mahogany  Co 1113 

-vinegar;    Distillation  of  tarry  .     (P)  Meyer 620 

Vulcanisation    of    .     (P)  Howard,    and    National 

Wood-Vulcanising  Co 1063 

Vulcanising      and      colouring  — — .      (P)  Hall,      and 

American  Mahogany  Co 811 

•wool  for  nitration ;  Treating .     (P)  Ruthenberg  493,  675r 

Wooden   receptacles ;     Rendering   —    impermeable.     (P) 

Heim 323 

Wool ;    Adsorption  of  Methylene  Blue  and  Crystal  Ponceau 

by  .     Pelet-Jolivet  and  Andersen 803 

Apparatus  for  treating  .     (P)  Giesler  444r 

Apparatus    for    treating    by    dyeing,    Ac      (P) 

Burgoyne    682 

artificial ;    Manufacture  of  from  vegetable  fibres. 

(P)  Schmitt  19r 

-combers'  effluents  ;  Treatment  of  — — .    (P)  Dowie  558,  803r, 

803r 

Dyeing  : 

(P)  Cassella  und  Co 401,  559,  897r,  1017r 

(P)  Schneider 331 

Dyeing  of  .     Pokorny 896 

Extraction    of    grease    and    potash    from    .     (P) 

Shuman  and  others 1057,  1057r 

fabrics  ;    Determination  of  hydrogen  peroxide  on  — — . 

Scheurer  and  Vernet 895 

fabrics  ;    Producing  effects  on  both  sides  of  .     (P) 

Caberti    978 

Fixation  of  acid  and  basic  dyestuffs  by  .     Pelet- 
Jolivet  and  Andersen    72 

Mordanting  : 

(P)  Kapff,  and  Nitritfabrik 278r 

(P)  Rogers 221 

Mordanting   with   chromates    and    lactates.     (P) 

Elhardt  Sonne 803 

-scouring  waste  liquors;  Treating  — — .     (P)  Dowie..     558 

Spontaneous  combustion  in .     Wright   3 

Tendering  of  during  dyeing.     Von  Kapff 329 

Treating with  oxidising  agents.     (P)  Kammerer  .     331 

washing  and  scouring  machines.     (P)  Dawson   624 

yarns  ;    Apparatus  for  treating  .     (P)  Stone  and 

Stevens 853 

Works  organisation.     Garry 605 

Wormseed  oil.     .See  under  Oils,  essential. 

Wormwood  oil.     See  under  Oils,  essential. 

Worsted  yarns ;    Carbothiol  formation  during  the  steaming 

of  coloured  .     Paterson 1056 

Wort ;    Clarification  of  .     (P)  Minuth 293 

Fermenting  .     (P)  Alliance  Industrielle    175 

Influence  of  acidity  and  alkalinity  on  the  soluble  and 

coagulable  nitrogen  of .     Lagache 762 

Influence    of    kilning    and    mashing    temperatures    on 

fermentability  of .     Dehaye 172 

Influence    of    mashing    temperature    on    composition 

of  .     Matthews  and  Auty    134 

Obtaining  from  unmaltcd  grain.     (P)  Bailey....     175 

refrigerator ;      Advantages    of    the    closed,     counter- 
current  .     Liebmann 85 

Use  of  immersion  rcfractometer  for  analysis  of  brewery 

.     Mohr 292 

Worts  ;    Manufacture  of  ■ .     (P)  Lapp    763r 

See  (lino  Beer  wort. 

Wuchow  (China)  ;    Antimony  refining  works  at  — — 754 

Wurtzilito  ;  Treatment  of  .     (P)  Stine   16r,  115r 
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Xanthine  bases  ;    Oxyalkyl  derivatives  of .     (!')   Bayei 

mi. I   Co 1,lr 

Xiwenia  americana  L.  ;    Oil  of  .     Lommel   1161 

Xyloidlns  ;    The  .     Haeussennann  018 
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Yarn ;    Apparatus    for    printing    and    dyeing    .     (P) 

C03tikyan .  .• 683 

Bleaching  and   dyeing  under   high  torsion.     (P) 

Clavier 978 

Drying  : 

(P)  Marr 332r 

(P)  Turlur    279r 

Finishing  .     (P)  Verg6    625 

Machine  for  bleaching,  scouring,  &c, .     (P)  Ashton 

and  Ashton    559 

Machine  for   multicolour  printing  of  .     (P)  Erler  683 

Machines   for   treating   with   liquids.     (F)  Yates  1149 

Production  of  a  permanent  finish  on  .     (P)  Erste 

Triester  Reisschal-Fabriks 854 

Size  for  — .     (P)  Seaman 158 

Sizing  .     (P)  Verrigre   445 

Yeast;   Action  of  beer •  on  amino  acids.     Effront 462 

Carbohydrates  of  .     Meigen  and  Spreng    514 

-cellulose.     Meigen  and  Spreng 515 

cell-juice.     Buchner  and  Klatte    515 

Continuous  pure  culture  of  .     Coblitz 1078 

Estimations  by  fermentation  with  .     Slator 653 

extracts ;     Manufacture    of .     (P)  Davidson    and 

Burra 464r 

-gum.    Meigen  and  Spreng 514 

Importance  of  calcium  salts  in  brewing  water  to  . 

Hayduck  and  Schiicking 636 

Influence  of  various  substances  on ■  in  distilled  water 

with  sucrose  and  in  worts.     Henneberg 415 

invertase ;    Adsorption  affinities  of  .     Michaelis..  416 

juice  ;  Action  of  the  electric  current  on  expressed . 

Resenscheck 584 

juice  ;    Alcoholic  ferment  of .     Harden  and  Young  824 

Measurement  of  fermentative  activity  of  .    Slator  653 

mixtures  for  bread ;    Preparation  of  liquid  — — •.     (P) 

Temple 1218r 

nutrition  in  brewing.     Race 545 

poison  in  cereals.    Hayduck  1034 

Poisonous  action  of  cereals  on  .     Hayduck 85 

Production  of  zymase  in  .     Buchner  and   Klatte  515 

Rendering  beer suitable  for  baking.     (P)  Sarning- 

hausen 638 

Sugar    formation    and    other    fermentations    in    . 

Salkowski 416 

Yeasts  ;    Biological  analysis  of  .    Stockhausen   462 

Biological    analysis    and    sampling    of    brewery    . 

Stochkausen  and  Coblitz 1077 

Characters  of  top-fermentation  .     Rommel 462 

Fermenting  power  of  pure  .    Alwood 292 

Flocculation  or  agglutination  phenomena  with  alcohol 

.    Beijerinck   870 

Formation  and  decomposition  of  acetaldehyde  by . 

Trillat  and  Sauton 636 

Hereditary  and  acquired  characteristics  of  top-fermenta- 
tion beer .     Schonfeld  and  Rossmann    1077 

Killing  by  ethyl  alcohol.     Hansen : 172 

Part  played  by in  formation  of  bouquet  in  wines. 

Rosenstiehl 762 

Physiology  and  morphology  of .     Hansen 1034 

Top-fermentation  pitching  — — ,  and  the  pure  cultures 

isolated  from  them.    Schonfeld  and  Rossmann  . . .  630 
Ylang-ylang  oil.     See  under  Oils,  essential. 

Yohimbi  bark  and  yohimbine.     Weigel 36 

Yolk  emulsion  for  making  fats,  butter  substitutes,  <fcc.     (P) 

Riegel   638r 

Ytterbium  ;    Decomposition  of  .    Von  Welsbach 643 

Separating from  rare  earths.     James 521 

Yttrium  ;    Separation  of from  cerium  and  lanthanum. 

and     their     quantitative     spectra.     Pollok      and 

Leonard 832 

Separation  of  • from  rare  earths.     James 521 


Zeolites  ;    Artificial  .     (P)  Cans   281r 

Fixing  nitrogen  in  soil  by  .     Pfeilfer  and  others  .  1214 

Removing   manganese   sulphate   from   water   by  . 

Luhrig  and  Becker 638 

Zinc-aluminium  alloys.     (!')  Cowper-Coles   338 

-aluminium  alloys  :   Hardness  of — — .     Saposhnikow  . . .  508 

blende   aa  a  constituent  of   matte.     Friedrich 1115 

blende;    Treatment  of .     (!')  Swart   409 

-Cadmium  alloys  ;    Hardness  and  micro-structure  of . 

Saposhnlkow  and  9aoharow 181 

■oalelum  alloys,    i  tonsid 1066 

-copper   alloys;     Heat   treatment  of  .     Bengough 

and    Hudson 43 

-copper-nickel,     zinc-copper,     and     zinc-nickel     alloys ; 

Conatltution  of .    Tafcl 860 

Detection  of  small  quantities  of      -   -  elect rolytically. 

Neumann    38 

Determination  of .     De  Koninck  460 

duit;    Manufacture  of  .     (P)  Cowper-Coles 758 
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Zinc — ront. 

dust  precipitation  at  Cerro  Prieto.     Linton 1154 

I'.Uvtrie  furnace  tor  continuous  extraction  of.   front 

one.    (P)  Oote  and  Pierian.  .348,  ;>iir.  882,  864,  948r 

B3ectrodepoaition  of .    (P)  Paweck 631,  09ir 

K\traction  of  : 

(P)  Now  Delaville  Spelter  Co.,  and  Shortman  450.  450. 

450/- 

(P)  Witter    1210 

Extraction  of from  ores  and  metallurgical  products. 

IP)  Troeller    905 

Extraction  of  from  sulphide  ores.     (P)  Vuigner  129 

furnace.     (P)  Gin 289 

Furnace  for  treating  complex  material  containing . 

(P)  Baraige    1210 

furnaces ;     Protecting   operatives   of   from   heat, 

fumes,  and  dust.     (P)  Dor-Delattre 1069,  1210/- 

furnaces ;     Withdrawing   dust   and   fumes   from   — — . 

(P)  Dor-Delattre 1158 

and  lead  ;    Partition  of  silver  between .     Potdar  1155 

•lead    sulphide    ores ;     Treating    complex    — — .       (P) 

Vuigner  129 

Manufacture  of  .     (P)  Loiseau   1117 

-nickel  alloys.     Voss    1065 

and  nickel ;    Electrolytic  separation  of  — ■ — .     Foerster 

and  Treadwell 298 

from  ores  or  compounds  ;  Separating .     (P)  Sulman  165r 

ores    or    dross ;     Apparatus    for    smelting .     (P) 

Hopkins    905 

ores  ;   Concentration  of  mixed  sulphide .     Kowalke  752 

ores  ;  Manufacture  of  zinc  sulphate  from  complex  — — •. 

(P)  Brunet 1074 

ores ;    Metallurgy  of  — — .     (P)  Liebig 451 

ores   and   products  :     Treatment   of .     (P)  Gillies  129r 

ores ;    Treating  oxidised .     (P)  Imbert  and  others  129r, 

451r 
ores  ;   Treating by  the  precipitation  process.     (P) 

Imbert 339,  688 

ores  ;    Treatment  of and  furnace.     (P)  Meyer,  and 

Metallurgical  Co.  of  America 339 

oxide ;    Treatment  of  .     (P)  Dewey    1069 

Recovery  of from  liquors.     (P)  United  Alkali  Co., 

and  others   165,  447,  447 

Reducing  from  powdered  ores.     (P)  Blass 451 

Refining .     (P)  Ziesing,  and  Grasselli  Chemical  Co.  862 

Removal  of from  products  containing  zinc  and  iron. 

(P)  Zinkgewinnungs-Ges 1158 

Removing from  zinciferous  materials.     (P)  Rhein.- 

Xassauische  Bergwerks-  u.  Hiitten-A.-G 1117 

retort  residues  ;    Treating  —  : 

(P)  Chapman 508 

(P)  Stolzenwald 339r 

-silver  alloys  ;    Loss  of  silver  on  distilling .    Fried- 
rich    1115 

from   its  sulphates:    Separating  .     (P)  Sulman..  231 

sulphide  ores  ;    Treatment  of  .     (P)  Imbert  I29r 

sulphide   ores ;     Treating   poor   — — .     (P)  Holdsworth  287 
tin,  and  mercury ;    Applying  a  coating  of  — —  to  non- 
metallic  bodies.     (P)  Langer 816 

World's  production  of  408 
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Zinc  boropicrate  (chrysyl).     Mouteil    354 

chloride  ;    Preparation  of : 

(P)  Carrara 628 

(P)  Rust 448 

compounds  suitable  for  paints.     (P)  Meyer 290 

glazes.     Petrik 982 

hydrosulphite   and   ammonium   salts  ;     Preparation   of 

solid,    stable,    soluble    compounds    of    .     (P) 

Bayer  und  Co 1204 

hydrosulphite ;      Manufacture     of    stable    .     (P) 

Badische  Anilin  und  Soda  Fabrik   940r 

liquors  ;   Apparatus  for  treating with  sulphuretted 

hydrogen.     (P)  Hall,  and  Hull  and  Liverpool  Red 

Oxide  Co 335 

liquors  for  making  lithopone  ;    Electrolytic  purification 

of    .     (P)  Chem.     Fabr.    Marienhiitte     Gebr. 

Alberti 950 

oleate ;     Sizing    material    from    .     (P)  Ploger 634 

ores  ;   Treating  complex for  the  production  of  zinc 

oxide.     (P)  Rice 1024 

oxide ;    Apparatus   for   making  .     (P)  Simm   and 

Simm 226r 

oxide,    carbon    dioxide,    water ;     The    system . 

Mikusch 159 

oxide ;    Manufacture  of  — .     (P)  Seiffert   1152 

oxide  from  ores;    Obtaining .     (P)  Sulman 122r 

phosphides.    Jolibois  1156 

in  plants  ;    Occurrence  and  role  of .     Javillier 1215 

salt   of   formaldehyde-sulphoxylic    acid ;     Manufacture 

of  a  somewhat  insoluble  .     (P)  Rademacher..  1058, 

1153r 
salts  ;   Action  of  hydrogen  sulphide  on  alkaline  solutions 

of  .     McCay 334 

silicate  crystals  in  glazes.     Minton 564 

sulphate  ;    Manufacture  of  .     (P)  Evans    684 

sulphate  ;   Manufacture  of from  complex  zinc  ores. 

(P)  Brunet 1074 

sulphate  and  oxide ;    Manufacture  of  .     (P)  Van 

Berckelaer  and  others  503 

sulphate  ;    Separating  cadmium  from  .     (P)  Van 

T^prolf  plfl  f*r  3-41 

sulphide  pigment.     (P)  De ' Stuckle . .  . . . . .  .512, '  694r,'  1122r 

sulphide  pigments   not  affected   by   light.     (P)  Albert    579 
sulphide  pigments ;   Production  of from  the  liquor 

obtained  from  pyrites.     (P)  Thwaites 949 

white  and  white  lead;    Comparative  study  of ...     578 

Zinciferous  materials  ;  Dezincing  .     (P)  Rhein.-Nassau- 

ische  Bergwerks-  u.  Hiitten-A.-G 1117 

Zirconia  as  refractory  material ;    Brazilian .    Ricke. . .     449 

Zirconium  ;    Quantitative  spectrum  of  .     Leonard ....  832 

Separating  from  iron.     Dittrich  and  Freund 38 

Separating  titanium  from .     Dittrich  and  Freund  38 

and  thorium  ;    Separation  of  .    James 518 

Zirconium  oxide  ;    Natural free  from  iron.     Wedekind  1151 

Zymase  in  yeast ;  Production  of .    Buchner  and  Klatte    515 
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Air  conditioning.     (Wilson)    358 

Albumin  ;    Kolloidchemische  Studien  am  — — •.     (Pauli)  . . .  879 

Analyse  chimique  appliquee  aux  essais  industriels  ;    Traite 
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13,720 

13,736 

13,790 

13,804 

13,811 

13,831 

13,835 

13,868 

13,874 

13,879 

13,891 

13,901 

13,933 

13,946 

13,948 

13,953 

13,954 

13,977 

13,978 

13,983 

14,024 

14,093 

14,098 

14,157 

14,167 

14,194 

14,248 

14,341 

14,342 

14,371 

14,379 

14,414 

14,417 

14,442 

14,452 

14,528 

14,538 

14,655 

14,671 

14,675 

14,678 

14,704 

14,715 

14,746 

14,764 

14,780 

14,795 

14,806 

14,844 

14,846 

14,893 

14,924 

14,081 

15,086 

15,080 

15,095 

15.137 

15.138 

15,140 

15,150 

15,16  4 

15,172 

15,174 

15,204 
16,213 

15,228 


742 
453 

758 
91 

278 

296 

329 
82 

339 

243 

899 

227 

798 

401 

214 

396 

420 

470 

274 
274 
71 
1068 
574 
79 
794 
246 
152 
323 
283 
444 
834 
745 
140 
290 
575 
408 

1150 
809 
332 
420 
447 
758 
167 
289 
435 
152 
911 
127 
497 
816 
800 
798 
914 
553 
917 
827 
628 
826 
810 
795 
128 
278 
799 
617 
797 
243 
72 
441 
72 
853 
14 
816 
13 
156 
495 
1 65 
294 

1054 
818 

853 
682 
329 
800 

14 
739 
742 
214 
851 
111 

72 


Page. 
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15,253 

581 

15,257 

13 

15,263 

838 

15,264 

865 

15,340 

872 

15,350 

617 

15,367 

742 

15,406 

796 

15,419 

79 

15,420 

441 

15,434 

449 

15,451 

620 

15,458 

889 

15,498 

1118 

15,510 

798 

15,533 

847 

15,542 

169 

15,589 

675 

15,593 

850 

15,607 

328 

15,667 

810 

15,700 

873 

15,761 

162 

15,764 

125 

15,765 

76 

15,794 

170 

15,807 

618 

15,837 

852 

15,871 

931 

15,872 

930 

15,886 

73 

15,900 

234 

15,941 

904 

15,962 

905 

15,963 

905 

15,964 

859 

15,976 

904 

15,987 

355 

16,047 

876 

16,067 

856 

16,068 

856 

16,098 

131 

16,149 

559 

16,150 

323 

16,152 

833 

16,162 

810 

16,189 

854 

16,239 

827 

16,245 

45V 

16,246 

801 

16,291 

637 

16,303 

677 

16,315 

619 

16,325 

133 

16,351 

128 

16,352 

79 

16,432 

890 

16,489 

496 

16,492 

297 

16,503 

890 

16,505 

801 

16,512 

157 

16,520 

73 

16,530 

496 

16,532 

139 

16,538 

947 

16,539 

947 

16,584 

937 

16,605 

917 

16,655 

332 

16,664 

137 

16,675 

79 

16,690 

760 

16,715 

119 

16,726 

231 

16,735 

906 

16,736 

496 

16,767 

499 

16,768 

889 

16,775 

802 

16,786 

14 

16,834 

688 

16,850 

160 

16,853 

898 

16.865 

453 

16,867 

154 

16,885 

447 

16,886 

511 

16,887 

82 

16,937 

880 
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7. 

1907. 

1907. 

1907. 

1907. 

1907. 

1908. 

10.962 

801 

IS. 923 

68 

21,105 

495 

■S.i.SM) 

1050 

25,496 

1158 

28,028 

1177 

1617 

644 

16.969 

765 

18,936 

745 

21,109 

1056 

23,362 

1141 

25,507 

976 

28,036 

591 

1636 

715 

16.978 

s^ 

18,942 

958 

21,117 

91 

23,410 

801 

25,517 

740 

28,057 

803 

1639 

1113 

16.995 

350 

19,009 

932 

21,124 

677 

23,484 

983 

25,528 

911 

28,060 

1016 

1673 

932 

17.03S 

904 

19.019 

B8 

21,147 

404 

23,524 

1144 

25,553 

987 

28,104 

1200 

1676 

1118 

17.056 

113 

19.027 

441 

21.279 

184 

23.544 

913 

,  25,632 

749 

28,108 

1217 

1678 

1149 

17.096 

977 

19.106 

944 

21.346 

932 

23,585 

678 

25,644 

495 

28,124 

1035 

1764 

1103 

17.125 

904 

19.157 

S90 

21.355 

1068 

23,622 

1049 

25,655 

1211 

28,181 

495 

1840 

1108 

17.137 

113 

19,168 

937 

21,360 

553 

23.627 

1024 

25,658 

552 

28,186 

1201 

1841 

1152 

17.154 

890 

19,163 

929 

21,381 

822 

23,634 

940 

25,696 

1109 

28,188 

866 

1854 

1021 

17.216 

944 

19.172 

935 

21,397 

137 

23,666 

916 

25,742 

944 

28,189 

579 

1922 

941 

17.252 

797 

19.184 

679 

21,405 

1056 

23,675 

683  j 

25,795 

811 

28,207 

755 

•  1936 

917 

17.32:? 

551 

19,292 

13 

21,428 

1068 

23,679 

1010  l 

25,801 

746 

28,214 

437 

2035 

764 

17.335 

73 

19,348 

943 

21,475 

906 

23,706 

1036  i 

25,806 

740 

1  28,221 

1173 

2077 

915 

17.343 

905 

19.392 

34 

21,489 

908 

23,736 

682 

25,809 

705 

28,266 

1016 

2145 

1103 

17.344 

630 

19.427 

1028 

21.566 

1080 

23,738 

918 

25,817 

296 

28,280 

1144 

2152 

918 

17.364 

904 

19.429 

505 

21,593 

1010 

23,755 

695 

25,890 

638 

28,282 

1163 

2165 

493 

17.3S9 

827 

19.431 

436 

21,595 

339  ; 

23,763 

1171 

25,896 

1051 

28.297 

124 

2306 

744 

17.430 

5. V.I 

19.479 

329 

21,601 

694 

23,787 

826 

25,907 

885 

,  28,364 

578 

2307 

955 

17.4411 

891 

19.539 

214 

21,647 

417 

53,793 

897 

25,969 

1153 

28,390 

890 

2322 

1210 

17.450 

933 

19,548 

801 

21,658 

908 

23,794 

1018 

25,985 

1024 

28,406 

877 

2382 

1019 

17.453 

999 

19.565 

421 

21,682 

1052 

23,795 

221 

26,032 

275 

28,418 

587 

2399 

742 

17,519 

451 

19. 565A 

421 

21,693 

1104 

23,796 

455 

26,052 

846 

28,424 

1162 

2405 

1209 

17.523 

693 

19.576 

37 

21,725 

685 

23,888 

1196 

26,053 

1200 

28,492 

1056 

2509 

770 

17,545 

930 

19.621 

707 

21,730 

1127 

23,902 

1150 

26,057 

677 

28,493 

1055 

2528 

1021 

17.546 

943 

19.629 

16 

21,742 

1054 

23,954 

1173  : 

26,109 

1216 

28,510 

499 

2550 

1010 

17,562 

751 

19.633 

586 

21,772 

1075 

23,988 

1209 

26,130 

166 

28,511 

689 

2572 

890 

17.607 

819 

19,672 

973 

21,783 

34 

23,996 

184 

26,131 

813 

28,536 

1177 

2609 

1009 

17,613 

128 

19.695 

1020 

21,786 

898 

23,997 

1157 

26,179 

1145 

1  28,542 

410 

2678 

1019 

17.619 

892 

19,696 

339 

21,808 

215 

24,028 

154  i 

26,200 

955 

28,619 

1159 

2683 
2700 

1200 

17,627 

906 

19,736 

1007 

21,838 

1103 

24,096 

1158 

26,261 

297 

1  28,635 

617 

847 

17,675 

988 

19,780 

323 

21,880 

1081 

24,213 

944 

26,314 

404 

28,637 

985 

2702 

846 

17,676 

819 

19,810 

441 

21,906 

459 

24,214 

592 

26,317 

1163 

28,687 

689 

2719 

1058 

17.677 

893 

19.813 

66 

21,933 

796  j 

24,284 

1150 

26,322 

863 

28,723 

356 

2794 

708 

17,687 

905 

19,840 

157 

21,941 

913  | 

24,295 

885 

26,415 

246 

28,726 

938 

2876 

1057 

17,717 

289 

19.856 

1143 

21,946 

917 

24,351 

1198 

26,421 

915 

28,743 

459 

2971 

1209 

17,749 

935 

19,873 

889 

21,961 

165  i 

24,357 

552 

26,432 

820 

28,745 

449 

2974 

ooi; 

17,779 

692 

19,889 

140  | 

22,036 

1104 

24,375 

955 

26,445 

1223 

28,756 

1220 

3010 

1153 

17,780 

746 

19.973 

75 

22,094 

161 

24,381 

764 

26,446 

951 

28,817 

279 

3055 

848 

17,784 

436 

19,988 

335  ' 

22,095 

280  | 

24,396 

1160 

26,538 

975 

3155 

1149 

17,788 

755 

19,993 

524 

22,129 

296 

24,433 

1153 

26,540 

1027 

3156 

1200 

17,793 

136 

20,003 

435 

22.171 

1110 

24,476 

325 

26,590 

797 

1908. 

3173 

755 

17,817 

849 

20,049 

897 

22,180 

1125 

24,503 

1033 

26,593 

849 

3252 

1132 

17,841 

994 

20,050 

1041 

22,193 

751 

24,517 

1160 

26,608 

587 

66 

678 

3290 

437 

17,858 

798  1 

20,059 

758 

22,195 

705 

24,612 

1070 

26,619 

1050 

69 

983 

3357 

1128 

17,870 

402 

20,139 

1011 

22,201 

27 

24,662 

522 

26,620 

890 

138 

1104 

3360 

1052 

17,875 

931  1 

20.177 

1007  : 

22,218 

1178 

24,697 

342 

26,653 

417 

139 

522 

3368 

751 

17,877 

923  1 

20,195 

756  i 

22,228 

1178 

24,705 

908 

26,741 

846 

207 

756 

3462 

848 

17,910 

645 

20,199 

153 

22,274 

1144 

24,707 

849 

26,791 

593 

214 

586 

3467 

1033 

17.953 

911 

20,222 

405  : 

22,283 

948 

24,806 

1177 

26,800 

814 

242 

969 

3480 

1025 

17,960 

680   : 

20,223 

1197 

22,293 

1051 

24,807 

511 

26,816 

1102 

254 

677 

3504 

1072 

17.968 

168 

20,227 

1011 

22,311 

1118 

24,864 

685 

26,852 

1214 

272 

685 

3507 

863 

17,969 

168 

20,233 

972 

22,312 

1119 

24,865 

694 

26,915 

826 

273 

898 

3542 

955 

17,971 

939 

20,349 

1019 

22,347 

222 

24,875 

1210 

26,924 

645 

314 

888 

3628 

911 

17,976 

214 

20,352 

1051 

22,371 

1110 

24,891 

514 

26,932 

1157 

344 

399 

3655 

744 

17,986 

153 

20,367 

893 

22,382 

759 

24,913 

891 

26,935 

739 

348 

1218 

3680 

1025 

17,991 

495  , 

20,372 

438 

22,408 

551 

24,951 

635 

26,940 

1158 

351 

922 

3682 

1209 

18,043 

947  1 

20,375 

66 

22,561 

1052  I 

24,958 

492 

26,984 

272 

361 

553 

3785 

620 

18,051 

165 

20,377 

1025 

22,627 

999 

24,978 

332 

27,023 

1084 

401 

510 

3786 

847 

18,053 

890 

20,378 

22 

22,640 

82 

24,979 

282 

27,036 

465 

413 

1176 

3875 

1149 

18,060 

930 

20,379 

1028 

22,646 

1101 

25,036 

677 

27,113 

522 

419 

944 

3966 

1147 

18,096 

628 

20,387 

1037 

22,732 

324 

25,071 

989 

27,117 

296 

426 

640 

4044 

1147 

18,101 

576 

20.392 

279 

22,746 

276  | 

25,080 

895 

27,312 

940 

467 

902 

4046 

923 

18,111 

816 

20.466 

821 

22,753 

19 

25,087 

1210 

27,383 

420 

486 

1200 

4053 

970 

18,118 

1146 

20,509 

1018 

22,788 

1016 

25,090 

707 

27,385 

631 

488 

675 

4141 

1055 

18,135 

934 

20,575 

912 

22,818 

894 

25,099 

905 

27,391 

1196 

494 

740 

4231 

1171 

18,141 

676 

20,580 

75 

22,869 

1070 

25,126 

454 

27,426 

949 

501 

492 

4270 

1196 

18,149 

957 

20,613 

562 

22,894 

1111  ! 

25,137 

906 

27,443 

931 

517 

1105 

4273 

987 

18,156 

331 

20,622 

689 

22,896 

962  j 

25,152 

277 

27,482 

739 

553 

1056 

4358 

696 

18,162 

124 

20,647 

335 

22,932 

1128 

25,181 

511 

27,485 

420 

572 

620 

4359 

470 

18,164 

353 

20,648 

1026 

22,957 

91 

25,182 

991 

27,489 

755 

575 

1122 

4385 

755 

18.196 

889 

20,649 

448 

22,967 

1055 

i  25,215 

810 

27,496 

886 

615 

795 

4461 

1012 

18,210 

947 

20,650 

166 

22,995 

297 

25,216 

412 

27,500 

1018 

665 

690 

4468 

837 

18,253 

693 

20.652 

281 

23,026 

1016 

25,227 

898 

27,549 

994 

855 

958 

4471 

898 

18,312 

331 

20,653 

160 

23,030 

1166 

25,228 

939 

27,556 

984 

860 

629 

4527 

915 

18,337 

558 

20,654 

160 

23,031 

1075 

25,262 

972 

27,567 

495 

907 

676  1 

4535 

873 

18,341 

514 

20,677 

437  , 

23,060 

338 

25,274 

761 

27,568 

890 

921 

1204 

4541 

1055 

18,398 

131 

20,679 

513 

23,063 

161 

25,276 

345 

27,569 

1000 

929 

867 

4546 

1074 

l*,417 

739 

20,697 

1058 

23,078 

973 

25,279 

1144 

27,609 

1147 

993 

1017 

4622 

826 

18,480 

453 

20,740 

834 

23,097 

326 

25,287 

705 

27,645 

1141 

1021 

911  ' 

4643 

915 

18,549 

465 

20,747 

683 

23,112 

421 

25,310 

560 

27,646 

1128 

1108 

1050 

4647 

1113 

ix. 55^ 

23 

20,827 

502 

23,130 

445 

25,311 

1019 

27,674 

1007 

1165 

1108 

4650 

886 

18,676 

13 

20,849 

152 

23,145 

1159 

25,356 

1213  i 

27,707 

624 

1168 

1008 

4714 

633 

18,696 

989 

20,868 

123 

23,146 

168 

25,357 

1070 

27,713 

1196 

1254 

580 

4719 

938 

18,698 

801 

20,906 

628 

23,147 

351 

25,362 

1219 

27,714 

856 

1273 

625 

4722 

983 

18,706 

1145 

20,916 

1027 

23,182 

893 

25,399 

436 

27,738 

981 

1330 

643 

4760 

1104 

l«.707 

339 

20,931 

297 

23,183 

1108 

25,400 

944 

27,790 

817 

1334 

744 

4761 

1058 

18,760 

981 

20,975 

124 

23,202 

619 

25,405 

739 

27,798 

675 

1344 

1072 

4762 

973 

18,750.1 

969 

20,990 

694 

23,217 

1019 

25,408 

1210 

27,833 

676 

1351 

869 

4849 

674 

1*,760 

969 

21,010 

451 

23.217A 

749 

25,435 

1010 

27,882 

820 

1352 

1113 

4855 

915 

18,767 

171 

21,038 

624 

23,217b 

685 

25,436 

1007 

27,927 

958 

1353 

822 

4940 

1070 

18,769 

237 

21,060 

154 

23,217c 

685 

25,453 

1223 

27,948 

588 

1420 

1070 

5038 

1158 

18,773 

696 

21,063 

755 

23,221 

562 

25,458 

1223 

27,963 

1149 

1425 

898 

5051 

901 

18,816 

279 

21,068 

152 

23,250 

1132 

25,459 

457 

28,009 

908 

1461 

898 

5055 

1157 

18,825 

848 

21,078 

67 

23,304 

739 

25,460 

905 

28,012 

618 

1528 

764 

5087 

1128 

18,922 

22 

21,103 

1007 

23,323 

1069 

25,493 

795 

28,024 

417 

1553 

553 

5188 

1011 
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1908. 

1908. 

1908. 

1908. 

1908. 

5279 

816  l 

6179 

1079 

7583 

1015 

8715 

972 

10,129 

1223 

11,971 

1158 

5297 

1025 

6218 

1111 

7594 

972 

8727 

996 

10.155 

931 

12.183 

1158 

5299 

1147 

6227 

918 

7703 

1145 

8746 

620 

10,221 

795 

12,252 

969 

5316 

917 

6247 

1036 

7732 

872 

8779 

1125 

10,233 

932 

12,254 

1214 

5377 

581 

6259 

940 

7836 

1007 

8838 

1204 

10,314 

1101 

12,570 

1021 

5387 

1104 

6265 

501 

7909 

898 

8875 

1178 

10,529 

1130 

1  12,809 

1011 

5413 

1070 

6351 

1172 

7910 

770 

8876 

1017 

10,558 

1051 

12,810 

894 

5416 

1197 

6366 

898 

8002 

978 

8903 

1108 

10,835 

985 

12,968 

1012 

5451 

689 

6414 

755 

8012 

769 

8956 

1142 

10,938 

1058 

13,013 

1078 

5501 

1169 

6453 

906 

8017 

902 

9083 

1162 

10,965 

1223 

13,198 

1215 

5506 

1069 

6573 

1029 

8023 

996 

9108 

895 

11,019 

1036 

13,210 

1222 

5513 

917 

6655 

749 

8084 

1172 

9207 

1050 

11,062 

1021 

13,517 

1214 

5589 

1055 

6667 

1011 

8102 

940 

9233 

940 

11,140 

974 

13,599 

1163 

5595 

1056 

6766 

682 

8104 

1145 

9246 

998 

11,141 

935 

13,699 

1209 

5657 

891 

6783 

1173 

8267 

1050 

9268 

897 

11,335 

893 

13,777 

911 

5674 

832 

6949 

1173 

8368 

999 

9313 

956 

11,341 

1 223 

13,830 

1205 

5801 

970 

7072 

1036 

8370 

972 

9380 

1068 

11,385 

1142 

14,515 

1035 

5810 

872 

7090 

.  1028 

8387 

974 

9554 

904 

11.393 

1196 

14,686 

1142 

5817 

1162  ' 

7091 

751 

8397 

1011 

9563 

750 

11,415 

1019 

14,850 

1198 

5840 

893 

7094 

847 

8408 

973 

9572 

958 

11.524 

849 

14,863 

1151 

5943 

969 

7100 

988 

8416 

1145 

9622 

620 

11,533 

1144 

15,079 

1145 

6019 

832 

7103 

1028 

8421 

1011 

9656 

1219 

11,546 

1141 

15,086 

1143 

6028 

863 

7110 

988 

8542 

877 

9694 

1033 

11,590 

1113 

15,195 

1000 

6050 

756 

7126 

1150 

8548 

1101 

9744 

1073 

11,600 

1145 

15,284 

1201 

6051 

904  | 

7188 

1119 

8549 

1162 

9772 

1018 

11,603 

1104 

15,288 

1069 

6105 

945  1 

7229 

889 

8550 

1122 

9773 

1112 

11,605 

1069 

15.362 

1118 

6131 

951  1 

7365 

764 

8578 

931 

9868 

1050 

11,637 

1202 

15,417 

1200 

6153 

893  ' 

7479 

993 

8688 

1029 

10,096 

1055 

11,732 

1018 

15,448 

977 

8155 

810 

7505 

995 

8711 

977 

1 

10,098 

1198 

11,851 

1142 

15,449 

977 

No.  of 

Patent. 

Page. 

1908. 

15,491 

l'.Ol 

15,669 

982 

15,670 

1062 

15,768 

958 

15,797 

1206 

16,011 

1014 

16,017 

1106 

16,534 

1145 

16,670 

1084 

16,725 

1173 

16,823 

1038 

16,994 

938 

17,065 

1178 

17,105 

1212 

17,419 

1145 

17,609 

1153 

17,681 

1150 

18,184 

1071 

18,736 

1107 

19,070 

1153 

19,563 

1200 

19,648 

1219 

19,807 

975 

21.091 

1214 

21,468 

1196 

21,483 

1214 

ERRATA. 


133  S 


ERRATA,      I  908 


Vol.   XXVII. 

Pane. 

Column. 

1 

Line  from 
Top. 

Line  from 
Bottom. 

Corrigenda. 

No.  1 — Jan.  15 

19 

1 

28 

After  "  temperatures  "  insert  "  at  or  somewhat." 

.. 

19 

1 

" 

Delete  semi-colon  and  "  it  dissolves  it." 

„ 

32 

2 

12 

For   "  hydrochloric  acid  "    read    "  acids,"    and   for    "  starch  " 
read  "  modified  starch." 

Xo.  5— March  16 

196 

1 

37 

In   equation,  ^transfer   the    "  z^  "     from    after,    to    before    the 
C3HS." 

Xo.   7 — April   15 

327 

1 

middle 

In  title,  for  "  Phillip  "  read  "  Philipp." 

No.   11 — .Tune  15 

574 

1 

middle 

In  title,  for  "  Twynham  "  read  "  Twynam." 

Xo.   19 — June  30 

622 

1 

8 

For  "  Berthem  "  read  "  Bertheim." 

H 

637 

1 

6 

For  "  Baux  "  read  "  Boux.  " 

»»                       »» 

640 

2 

31 

Title  :     For  "  F.  P.  Power  "  read  "  F.  B.  Power." 

»»                      it 

640 

2 

12 

Before  "  which,"  insert  "  the  two  latter  of." 

n 

641 

1 

25 

For  "  H6?  "  in  formula,  read  "  H57." 

n 

641 

1 

30 

Delete  "  the  ethyl  ester  of  which  is." 

Xo.   16— Aug.  31 

852 

2 

37 

For  "  moulded  "  read  "  mounted." 

» 

853 

2 

22 

For  "  falls  "  read  "  fills." 

M                      » 

854 

1 

11 

For  "  Ersk  "  read  "  Erste." 

Xo.  17 — Sept.  15 

908 

2 

41 

Title  :    Insert  before  "  Eng.  Pat."  the  words  "  From  Butgers- 
werke  A.-G." 

•i             ii 

909 

2 

8 

For  "  Weichmann  "  read  "  Wiechmann." 

No.   19— Oct.   15 

1001 

1 

30  and  29 

After  "  filtered,"  insert  "  boiled  to  expel  hydrogen  sulphide," 
and  delete  "  the  precipitate." 

Xo.  20— Oft.  31 

1010 

2 

27 

For  "  C.  E.  H.  Medberger  "  read  "  C.  E.  H.  Medberg." 

» 

1014 

2 

15 

For  "  16,011,  Oct.  18,  1907  "  read  "  16,011  of  1908." 

i»              >* 

1021 

1 

27 

For  "  Buchler  "  read  "  Buehler." 

i>             *» 

1037 

2 

27 

For  "  W.  H.  Havey  "  read  "  W.  H.  Harvey." 

Xo.  21  -Xov.  16 

1075 

1 

8 

For  "  F.  Jacobson  "  read  "  F.  Jacobsohn." 

Xo.  22— Xov.  30 

1094 

1 

20 

For  "  somewhat  "  read  "  further." 

M                         >1 

1096 

1 

10 

For  "  19,000  tons  "  read  "  190,000  tons." 

»>                         •  * 

1131 

1 

25 

For  "  C.  Maugin  "  read  "  C.  Mauguin." 

'»                         »* 

1134 

1 

18  and  19 

Reverse  the  words  "  former  "  and  "  latter." 

Xo.  24— Dec.  31 

1189 

1 

10 

For  "  provision  "  read  "  prevision." 

.< 

1189 

1 

51 

For  "  natural  silk  "  read  "  artificial  silk." 

.. 

1198 

1 

11 

For  "  Trenyen  "  read  "  Trenzen." 

»>             »» 

1217 

2 

19 

For  "  Dec.  10,  1906  "  read  "  Dec.  10,  1907." 

Page  316. — The  structural  formulae  for  carvacrol  should  be: — 


CH3[6] 

HCH3 

/X|=0[i] 

\>2PI 
C3H7  [3] 

h/\=o 

"Yh 
L3M7 

I. 
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Official  Notices. 

SUBSCRIPTIONS. 

Important  Notice. 

In  consequence  of  the  death  of  Mr.  Samuel  Hall,  Hon. 
Treasurer  of  the  Society,  Members  are  requested  to  make 
all  cheques  and  Postal  Orders  payable  to  the  "  Society 
of  Chemical  Industry,"  which  may  then  be  forwarded  to 
the  Hon.  Acting  Treasurer,  East  London  Soap  Works, 
Bow,  E. 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  at  Newcastle- 
on-Tyno  on  Wednesday,  July  22nd,  1908.  Full  parT 
ticulars  will  appear  later. 


DEUXIEME       COXGRES      INTERNATIONAL      DE 

SUCRERIE       ET       DE       DISTILLERIE,       PARIS, 

MARCH,    1908. 

The  Association  des  Chimistes  do  Sucrerie  et  de  Dis- 
tillerie  has  organised  an  International  Congress  to  be 
held  in  Paris  next  March,  to  celebrate  the  25th  Anniversary 
of  the  foundation  of  the  Association.  There  is  no  charge 
for  joining  the  Congress.  Full  particulars  may  be 
obtained  from  M.  E.  Silz,  General  Secretary  of  the 
Association,   156,  Boulevard  Magenta,  Paris. 


Sydney  Section. 


Meeting  held  at  Sydney  on  Wednesday,  November  13,  1907. 


DR.    R.    GREIG-SMITH    IN    THE    CHAIR. 

SPONTANEOUS  COMBUSTION  IN  A  CERTAIN 
CLASS    OF    WOOL. 

BY    ALLISTER   MACLEAN    WRIGHT. 

During  the  past  two  years  considerable  attention  has 
been  directed  towards  the  subject  of  fires  occurring  on 
wool-ships,  the  New  Zealand  Government  appointing  a 
Royal  Commission  to  enquire  into  the  subject.  Much 
evidence  has  been  collected  by  the  Commission,  and 
recently  published  with  their  report.  Of  special  interest 
is  the  report  of  Mr.  R.  J.  Friswell,*  on  the  fires  on  the 
S.S.  Gothic.  The  wool  examined  by  him,  and  designated 
in  his  report  as  A,  B,  C,  and  E,  was  prepared  and  packed 
by  a  New  Zealand  factory,  and  is  termed  "  cross-bred 
pelt  washings."  This  class  of  wool  consists  of  trimmings 
and  pieces  of  wool  saved  from  the  pelt  fleshings  ;  and 
although  it  contains  no  undue  amount  of  moisture,  yet 
it  does  contain  an  excessive  quantity  of  fatty  matter. 
Moreover,  as  might  be  expected  from  its  origin,  the  fat 
is  not  natural  wool  fat,  but  of  the  nature  of  low-grade 
mutton  tallow. 

On  January  17th,  1907,  an  incipient  fire  was  noticed  at 
a  fellmongery  in  a  loosely  packed  heap  of  this  wool, 
and  the  author,  being  on  the  factory  at  the  time,  was 
afforded  an  opportunity  of  noting  the  conditions.  No 
flames  were  rising  from  the  heap,  but  the  pungent  odour 
of  burning  fatty  and  albuminous  material  was  plainly 

•  Report  oi  Royal  Commission  to  Inquire  into  Fires  on  Wool 
Shi;*  :  Exhibit  No.  25,  p.  lviii.    Gov.  of  X.  Z. 


noticeable  ;  there  was  no  indication  of  fire  on  the  surface, 
but  on  removing  the  outer  wool  to  a  depth  of  three  feet, 
the  mass  was  charred  and  smouldering,  and  in  a  semi-solid 
state.  The  thermometer  read  87°  F.  on  the  surface, 
450°  F.  just  above  the  charred  material,  and  on  insertion 
recorded  over  660°  F.,  which  is  the  highest  temperature 
recorded  by  this  instrument. 

From  time  to  time  numerous  analyses  of  this  class  of 
wool  had  been  made  ;  the  following  are  typical,  and  for 
comparison  analyses  made  of  other  grades  of  wool  are 
given  : — 


Moisture. 
Per  cent. 

Fat. 
Per  cent. 

Cross-bred  pelt  washings   

Half-bred  slipe  

6-21 
6-39 
9-22 
15-92 
9-58 
9-70 
9-70 
9-52 

34-45 
34-52 
30-12 
25-98 
18-45 

Pieces  washed     

15-50 
15-55 

8-68 

When  ordinary  wool  is  completely  dried,  it  readily 
absorbs  moisture  on  exposure  to  the  atmosphere,  but 
cross-bred  pelt  washings  do  so  only  slightly.  The 
following  figures  indicate  the  difference  between  half-bred 
slipe,  and  cross-bred  pelt  washings  in  this  respect : — 
Half-bred  slipe  absorbs  in  3  hrs.,  8-60  per  cent,  of  moisture  ; 
in  8  hrs.,  13-05  per  cent.,  and  in  24  hrs.,  14-42  per  cent. 
Cross-bred  pelt  washings  absorb  in  3  hrs.,  4-07  per  cent, 
of  moisture  ;  in  8  hrs.,  5-32  per  cent,  and  in  24  hrs., 
5-88  per  cent.  The  melting  point  of  the  fat  from  the 
cross-bred  pelt  washings  was  38-7°  C,  and  it  contained 
12-3  per  cent,  of  free  fatty  acids. 

It  is  probable  that  this  incipient  fire  was  caused  by 
the  readily  oxidisable  fat  in  this  class  of  wool,  and  since 
the  fat  was  spread  in  a  very  thin  layer  upon  non-con- 
ducting material,  an  immense  surface  was  available, 
when  chemical  action  at  ordinary  temperatures  supplied 
the  initial  heat  required  for  more  rapid  oxidation. 

Discussion. 

Mr.  R.  Davidson  thought  the  author  had  made  an 
important  distinction  in  shewing  that  wool  containing 
natural  wool  fat  was  not  liable  to  spontaneous  com- 
bustion, while  the  liability  to  combustion  was  in  wool 
containing  tallow  fat  in  addition. 

Mr.  T.  Steel  agreed  that  in  this  respect  the  author  had 
carried  the  matter  further  than  the  Royal  Commission 
that  had  previously  investigated  it. 


A    REMARKABLE    DEPOSIT    IN     THE    TUBE    OF 
A    LOCOMOTIVE    BOILER. 

BY    T.    U.    WALTON. 

Some  of  the  brass  tubes  of  the  boiler  of  a  small  loco- 
motive, on  being  examined  after  extensive  use,  were 
found  to  be  coated  on  the  inner  or  flame  side  with  a 
dense,  hard,  black  deposit  resembling  gas  carbon,  which 
was  found  on  analysis  to  have  the  following  dry  com- 
position : — Volatile  hydrocarbons,  2-98  per  cent. )  fixed 
carbon,  S8-89  per  cent.  ;  ash,  8-13  per  cent.,  and  specific 
gravity,  1-553.  The  external  diameter  of  the  tubes  is 
44  mm.,  the  thickness  of  metal  2-5  mm.,  and  the  thick- 
ness of  the  deposit  3-2  to  3-5  mm.  The  scale  is  thicker 
than  the  wall  of  the  tubes,  and  is  seen  to  be  in  concentric 
layers  which  have  evidently  been  gradually  deposited 
from  the  gases  passing  through  the  tubes.  As  the  ash 
of  the  coal  burned  in  the  fires  was  from  1 1  to  12  per  cent., 
or  nearly  4  per  cent,  higher  than  that  of  the  scale,  coal 
dust  could  only  in  part  be  the  source  of  the  deposit, 
having  doubtless  been  mixed  with  condensed  hydro- 
carbons    which     have     gradually    decomposed,     leaving 
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practically  gas  carbon.  This  coating  on  the  tubes  of 
a  material  of  low  heat-conducting  power,  and  thicker 
than  the  metal  itself,  would  cause  the  loss  of  considerable 
heat,  though  opinions  differ  widely  as  to  the  extent  of  it. 
Schmidt  and  Snodgrass,  who  recently  investigated 
this  matter  at  the  University  of  Illinois,*  found  that  for 
a  scale  of  £-inch  thickness  the  loss  of  heat  was  from 
10  to  12  per  cent.,  a  result  much  lower  than  has  usually 
been  supposed.  They  also  concluded  that  the  mechanical 
structure  of  the  scale  was  of  more  importance  than  its 
thickness,  and  that  chemical  composition  only  influenced 
the  loss  in  so  far  as  it  affected  the  structure. 

*  Bull.  No.  11,  Engineering  Experiment  Station,  University  of 
Illinois;  and  "Nature,"  1st  August,  1907,  335. 


Yorkshire  Section. 

Meeting   held  at   Leeds  on   Monday,   Oct.   28,    1907. 

F.    W.    BRANSON,    ESQ.,    IN    THE    CHAIR. 

THE  CONSTITUTION  OF  THE  SALTS  OF  PHENOL- 
PHTHALEIN  AND  QUINOL-PHTHALEIN:  A 
CONTRIBUTION  TO  THE  THEORY  OF  COLOUR 
IN  THE  GROUP  OF  TRIPHENYLMETHANE 
DYESTUFFS. 

BY  ARTHUR  G.  GREEN,  M.SC,  F.I.C.,  AND  PERCY  E.  KING 

(Department  of  Tinctorial  Chemistry,  University  of 
Leeds). 

Introduction. 

Since  the  year  1876  when  0.  N.  Witt  advanced  his 
theory  of  chromophors  and  auxochromes,  the  cause  of 
colour  and  dyeing  properties  amongst  the  aromatic  com- 
pounds has  formed  one  of  the  most  fascinating  problems, 
which  have  occupied  the  attention  of  organic  chemists. 
Nor  indeed  has  this  question  been  one  of  theoretical 
interest  alone,  for  the  development  of  views  in  regard  to 
it  has  greatly  stimulated  and  assisted  the  discovery  of 
new  groups  of  dyestuffs,  whilst  it  is  intimately  connected 
with  such  important  practical  questions  as  the  production 
of  dyestuffs  resistant  to  soaping,  alkalies  or  acids,  and 
the  rendering  of  colours  fast  to  light.  In  spite  therefore, 
of  its  apparently  theoretical  aspect,  the  subject  is  one 
which  is  eminently  suitable  for  consideration  by  this 
Society. 

At  first  sight  there  would  seem  to  be  no  absolute 
necessity  to  assume  an  essential  difference  of  structure 
for  coloured,  as  distinguished  from  colourless  bodies. 
One  might  conceive,  as  was  indeed  formerly  held,  that 
the  manifestation  of  colour  in  the  benzenoid  compounds 
was  a  function  only  of  increase  in  the  molecular  weight 
or  of  the  introduction  of  certain  elements,  such  as  nitrogen, 
predisposing  to  colour  production.  A  mass  of  facts 
however,  speaks  against  such  a  view.  Of  these  facts  I 
will  mention  one  example  : — If  we  increase  the  complexity 
of  the  molecule  of  benzene  by  uniting  three  benzene 
residues  together  by  means  of  a  CH  group,  we  obtain  a 
hydrocarbon,  triphenylmethane,  which  like  the  original 
benzene  is  still  colourless.  If  further,  wc  introduce  three 
nitrogen  atoms  into  the  molecule  in  the  form  of  NIL, 
groups  the  product  triamido-triphenylmcthane  is  still 
colourless.  On  the  other  hand,  an  additional  change  of 
an  apparently  trivial  character,  namely,  the  removal  of 
two  hydrogen  atoms,  which  is  attended  with  scarcely  any 
alteration  in  the  molecular  complexity,  suffices  to  produce 
from  this  colourless  body  an  intensely  powerful  dyestuff 
(rosaniline).  It  is  clear  therefore,  that  although  the 
tendency  to  eoloui  manifestation  may  do  augmented  by 
an  increase  in  the  complexity  of  the  molecule,  or  by  the 
introduction  of  nitrogen  or  other  elements,  the  colour 
it  -'If  is  not  the  result  of  either  of  these  factors.  It  seems 
indeed  that  we  must-  seek  an  explanation  in  some  deep- 
seated  change  in  the  structure  of  the  benzene  ring  itself, 
01  in  other  words  that  colour  in  the  aromatic  series  is  the 
result  of  some  peculiar  disposition  of  the  bonds  in  the 
benzene  nuoleus.     Ah  a  further  illustration  of  this  view, 


I  may  be  allowed  to  cite  two  or  three  experiments  which 
go  to  show  that  the  appearance  or  disappearance  of  colour 
may  be  the  result  of  very  simple  tautomeric  or  hydration 
changes,  which,  if  not  accompanied  by  a  deep-seated 
alteration  in  the  benzene  ring,  it  would  be  very  difficult, 
if  not  impossible,  to  hold  responsible  for  so  great  an  effect. 

(a)  If  the  deeply  coloured  aqueous  solution  of 
Rhodamine  B  be  shaken  with  ether  a  portion  of  the 
Rhodamine  base  will  pass  into  the  ether,  giving  however 
a  colourless  solution.  If  the  colourless  ethereal  solution 
be  poured  upon  filter  paper  the  red  colour  returns  as  the 
ether  evaporates. 

(b)  An  aqueous  solution  of  Methyl  Violet  to  which  a 
little  hydrochloric  acid  has  been  added,  sufficient  to  give 
it  a  bluish  tint,  is  completely  decolourised  on  saturating 
the  solution  with  common  salt.  If  however  the  colourless 
solution  is  poured  upon  filter  paper,  the  paper  is  stained 
violet.  Silk  immersed  in  the  colourless  solution  is  also 
dyed  violet. 

(c)  Phenol-phthalein  is  a  well-known  instance  of  this 
class  of  phenomena.  Though  colourless  itself,  it 
apparently  forms  coloured  salts.  We  say  apparently, 
because,  as  will  be  shown  later,  these  salts  are  really 
tautomeric  forms  of  the  true  phenol-phthalein  salts, 
which  are  doubtless  colourless.  On  the  addition  of  a 
large  excess  of  caustic  alkali  to  the  coloured  alkaline 
solution  of  phenol-phthalein,  the  colour  again  disappears, 
and  it  has  been  shown  by  Green  and  Perkin  that  if  the 
solution  so  decolourised  is  kept  at  0°  C,  the  excess  of 
caustic  soda  may  be  completely  neutralised  by  careful 
addition  of  acetic  acid  without  any  return  of  the  colour. 
If  however  the  neutral  solution  is  heated,  the  red  colour 
at  once  returns.  Exactly  the  same  observations  have 
been  made  also  with  quinol-phthalein. 

The  first  attempt  at  a  theory  of  colour,  was  the  hypo- 
thesis of  Witt  already  referred  to.  This  assumed  the 
existence  in  all  coloured  bodies,  of  certain  specific  groups 
responsible  for  the  colour,  which  Witt  termed  "  chromo- 
phors "  (the  nitro,  azo,  etc.,  group),  and  the  additional 
presence  in  all  dyestuffs  of  certain  salt-forming  groups 
(OH,  NH2,  etc.),  which  intensify  the  action  of  the  chromo- 
phor  and  give  dyeing  properties  to  the  compound.  These 
latter  groups  were  termed  "  auxochromes."  Although 
this  theory,  in  view  of  the  early  date  of  its  conception, 
was  of  necessity  incomplete,  it  has  rendered  signal  service 
to  colour  chemistry  and  still  has  strong  adherents.  It 
has  however  been  largely  supplanted  in  recent  years  by 
the  "  quinonoid  "  theory.  This  latter  is  not  so  much  a 
rival  theory  as  an  extension  of  Witt's  idea,  by  which  a 
more  definite  meaning  is  given  to  the  term  chromophor. 
It  assumes  that  all  coloured  bodies  belonging  to  the 
aromatic  series,  or  at  least  all  dyestuffs,  are  to  be  regarded 
as  derivatives  of  quinones,  obtained  by  replacement  of 
one  or  both  oxygen  atoms  of  the  quinone  by  other  groups. 
Thus  dyestuffs  of  the  benzene  series  may  all  be  repre- 
sented either  as  "  orthoquinonoid  "  or  "  paraquinonoid." 
The  above  mentioned  instances  of  the  transformation  of 
coloured  into  colourless  bodies  or  vice  versa,  brought  about 
by  simple  hydration,  reduction,  or  tautomeric  change, 
are  considered  as  due  to  a  transposition  from  the  benzenoid 
into  the  quinonoid  type.  The  quinonoid  theory  was 
first  put  forward  by  E.  and  O.  Fischer  for  the  dyestuffs 
of  the  rosaniline  series,  to  which  these  chemists  assigned 
a    constitution    analogous    to    the    formula    of    quinone, 


k 


> 


then    in    vogue.     Nietzki    made   use    of   similar   formula, 
based,    however,    on    the    modern    formula    of    quinone, 


0  = 


;  =  0 


for  the  dyestuffs  of  the  indamine,  indophenol,  aeine, 
oxazine  and  thia/ine  series;  ami  the  conception  was 
shortly  afterwards  extended  by  Armstrong  to  all  coloured 
bodies  of  the  aromatic  group.  In  the  most  modern  form 
of  the  theory  the  colour  is  regarded  not  so  much  as  a 
direct  effect  of  the  quinonoid  structure,  but  rather  as  (he 
result  of  a  condition  of  oscillatory  tautomerism,   in   the 
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whole  or  part  of  the  molecule  brought  about  by  this 
structure,  which  oscillation  by  synchronising  with  certain 
light  waves  causes  their  absorption.  Though  largely 
accepted  by  organic  chemists,  the  quinonoid  theory  has 
found  less  favour  with  physical  chemists,  who  have  been 
more  inclined  to  adopt  the  view,  first  advanced  by 
O-twald.  that  colour  manifestations  are  the  result  of 
ionisation.  and  that  a  colourless  acid,  such  for  instance  as 
phenol-phthalein,  may  produce  salts  the  ions  of  which 
are  coloured. 

Another  conception  is  that  advanced  a  few  years  ago 
by  Baeyer  and  termed  by  him  "  halochromy,"  which 
appears  to  have  much  in  common  with  the  ionic  theory  of 
Oswald.  As  the  result  of  a  long  series  of  investigations 
upon  the  compounds  of  the  triphenylmethane  group, 
Baeyer  came  to  the  conclusion  that,  although  most  of  the 
dyestuffs  of  this  group  must  be  regarded  as  having  a 
quinonoid  structure,  yet  this  explanation  cannot  be 
employed  to  account  for  the  colour  of  other  members 
of  this  class,  for  which  a  different  explanation  must  be 
sought.  This  Baeyer  finds  in  the  theory  of  " halochromy" 
which  assumes  the  existence  in  such  coloured  bodies,  of  a 
peculiar  form  of  valency,  which  he  terms  the  "  carbonium  " 

valency  and  represents  by  a  wavy  bond  thus  C ~C1. 

Though  this  hypothesis  is  very  indefinite,  the  underlying 
id»a  appears  to  consist  in  the  assumption  that,  in  certain 
compounds,  carbon  can  function  as  a  strongly  basic 
element,  and  in  this  way  bring  about  colour  manifestation. 

A  large  part  of  the  numerous  investigations  which  have 
been  undertaken  with  the  object  of  ascertaining  the  cause 
of  colour  in  aromatic  compounds,  have  been  carried  out 
in  the  triphenvlmethane  group,  possibly  on  account  of 
the  fact  that  it  is  particularly  in  this  group  that  we  meet 
with  the  greatest  tendency  to  pass  from  a  coloured  to  a 
colourless  condition.  Amongst  the  most  interesting  and 
important  members  of  the  group  from  this  point  of  view, 
are  the  phthaleins  of  phenol  and  hydroquinone  (quinol). 

The  question  of  the  constitution  of  the  coloured  salts 
of  the  colourless  phenol-  and  quinol-phthaleins  has  long 
been  regarded  as  a  convenient  "  test  case  "  upon  which 
the  entire  question  of  the  cause  of  colour  in  the  triphenyl- 
methane and  phthalein  groups  can  be  appropriately 
contended.  For  this  reason  and  also  on  account  of  tho 
familiar  use  of  phenolphthalein  as  an  indicator  many 
chemists  have  devoted  themselves  to  the  elucidation  of 
its  peculiar  behaviour,  though  so  far  without  arriving 
at  an  agreement. 

In  a  communication  to  the  Chemical  Society  in  1904, 
one  of  us  in  conjunction  with  Perkin  (Trans.,  1904,  85, 
398)  brought  forward  evidence  which  is  entirely  at  variance 
with  the  ionic  view  first  advanced  by  Ostwald  and  still 
generally  accepted  by  many  physical  chemists.  This 
evidence  of  Green  and  Perkin,  which  has  been  recently 
characterised  by  Hantzsch  as  absolutely  disproving  the 
physical  theory,  is  on  the  other  hand  completely  in  accord 
with  the  quinonoid  formula  for  phenol-phthalein  first 
enunciated  by  Nietzki  (I). 


C6H4-C02M 
I 


ohIX/J      lx/L0 
i. 


C6H4-C02M 

cVYcYVo 


II. 


To  account  for  the  similar  behaviour  of  quinol-phthalein, 
Green  and  Perkin  suggested  for  the  salts  of  the  latter 
the  analogous  constitution  (II.),  representing  these  com- 
pounds as  derivatives  of  ortho-quinonoid  structure.  On 
the  other  hand  many  chemists,  notably  Baeyer,  still 
adhere  to  the  view  that  these  coloured  salts  are  lactone 
or  carbinol  derivatives,  and  attribute  the  colour  to  a 
"  carbonium  "  valency  or  "  halochromy,"  that  is  to  some 
peculiar  condition  produced  by  the  basic  properties  of 
carbon.  In  a  paper  in  conjunction  with  Spengler  (Ber., 
1905,  38,  1318)  Richard  Meyer,  whose  valuable  contribu- 
tions to  the  chemistry  of  the  phthaleins  are  well  known, 
criticised  the  deductions  of  Green  and  Perkin  and  came 
to  the  conclusion  that  there  is  no  evidence  of  tautomeric 


change  amongst  the  derivatives  of  phenol-  and  quinol- 
phthalein,  but  that  'these  compounds  are  of  an  entirely 
different  order  to  those  of  fluorescein  in  which  such 
tautomerism  is  generally  admitted.  Meyer  based  this 
conclusion  largely  on  the  fact  that  in  spite  of  many 
attempts  to  obtain  quinonoid  esters  corresponding  to  the 
coloured  salts  of  these  phthaleins,  notably  by  Herzig, 
by  Haller  and  Guyot,  and  by  Nietzki,  the  colourless 
lactone  ethers  were  always  the  sole  product  formed. 
Moreover  in  a  fresh  series  of  experiments  in  which  the 
conditions  of  alkylation  were  widely  varied,  he  himself 
again  failed  completely  to  obtain  any  coloured  ester, 
the  colourless  monoalkyl  and  dialkyl  ethers  of  undoubted 
lactone  structure  being  alone  produced.*  He  admitted 
however  that  were  it  found  possible  to  obtain  such  coloured 
esters  the  supposed  difference  between  the  phthaleins  of 
phenol  and  quinol  on  the  one  hand  and  of  resorcinol  on 
the  other  would  disappear,  and  no  valid  ground  would 
remain  for  the  assumption  of  a  different  structure  for 
their  respective  salts. 

In  considering  the  negative  results  obtained  by  the 
above  investigators  it  has  appeared  to  us  that  the  con- 
ditions employed  (an  alkaline  solution)  were  essentially 
unsuitable  for  obtaining  the  compounds  sought,  for  as  is 
well  known  whilst  an  alkaline  solution  is  favourable  to 
alkylation  of  phenolic  hydroxyl  groups,  a  neutral  or  acid 
solution  is  usually  required  for  alkylation  of  carooxylic 
hydroxyl.  Moreover  we  have  here  the  further  circum- 
stance that  there  is  the  strongest  possible  tendency  for 
these  coloured  salts  to  be  converted  into  the  colourless 
carbinol  salts  by  the  addition  of  water,  or  into  the  colourless 
lactone  by  the  splitting  off  of  alkali.  Even  if  the 
carboxylic  ether  had  been  formed  it  was  to  be  anticipated 
that  under  the  conditions  of  the  experiment  it  would  be 
converted  into  the  carbinol  carboxylic  ether  which  in  turn 
would  split  off  alcohol  giving  the  lactone  : 


CO2CH3^C0H4  =  O 
C6H4-C\ 


COoCH, 


C6H4-OH        C6H4-C(OH)<g«g*;ggr 


CO 


V 


\ 


r  h       p^-C6H4.0H 
C6H4  —  c<c  H  0H 


In  view  of  these  considerations  we  accordingly  made  a 
renewed  attempt  to  obtain  the  carboxylic  esters  by 
employing  acid  conditions  for  alkylation.  This  attempt 
has  been  successful  and  we  have  succeeded  in  preparing 
not  only  the  quinonoid  esters  of  phenolphthalein  and  of 
quinolphthalein  themselves  but  also  those  of  their  mono- 
methyl  and  dimethyl  ethers.  The  esters  thus  obtained 
all  possess  a  deep  colour  ranging  from  orange  to  red. 
They  are  of  a  high  degree  of  instability,  being  readily 
saponified  not  only  by  the  weakest  alkalies  but  also  by 
water  alone.  They  form  with  acids  oxonium  salts  which 
are  of  a  deeper  colour  than  the  free  esters.  Whilst  the 
esters  of  phenolphthalein  and  of  monomethylphenol- 
phthalein  (III.  and  IV.)  : 

CgH4.C02CH3  CgH4.C02CHg 

/\/c\/\  ^Y0* 

(^y-.o      .ch3oIX/I 


HO1 


\ 


III. 


IV. 


are   more   stable   than   the   corresponding  chlorides,   the 
reverse  is  the  case  with  the  esters  of  quinolphthalein  and 

*  Since  the  publication  in  the  Berichtc  of  the  German  Chem. 
Soc.  (1906,  2365)  of  a  preliminary  report  on  a  portion  of  the  work 
here  described,  R.  Meyer  has  abandoned  his  former  position  and 
now  accepts  our  views.  He  has  also  (Ber.,  1907,  3603)  succeeded 
in  preparing  a  coloured  di-ethyl  ether  of  phenol-phthalein  by  the 
direct  reaction  of  ethyl  iodide  upon  the  dry  potassium  salt  and 
has  further  confirmed  our  experiments  by  a  comparison  of  the 
absorption  spectra  of  the  two  phthaleins  with  that  of  fluoresceine. 
Quite  recently  also  Kurt  Meyer  and  Hantzsch  (Ber.  1907,  3484) 
have  repeated  some  of  our  experiments  and  completely  confirmed 
our  conclusions. 
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of  monomethylquinolphthalein,  which  could  only  be 
obtained  in  a  pure  state  in  the  form  of  their  chlorides 
(V.  and  VI.)  : 


HO 


C6H4.C02CH3 
OH 


/°\/\ 


\/\o/\y 

Cl 
V. 


C6H4.C02CHa 

\/\0/\/ 
Cl 
VI. 


The  free  esters  corresponding  to  these  chlorides  are  too 
unstable  to  allow  of  isolation,  a  fact  which  fully  agrees 
with  the  structure  here  assigned.  The  esters  of  the 
dimethyl  phenolphthalein  and  of  the  dimethylquinol- 
phthalein  (trimethyl  derivatives)  are  only  capable  of 
existence  as  salts,  which  would  be  anticipated  from  the 
following  formulae  (VII.  and  VIII.) : 


C6H4.C02CH3 

V\        CH  c^q/Y'VNoch, 


C6H4.C02CH3 


VII. 


v/\0/\/ 
Cl 
VIII 


Of  the  two  latter  compounds  the  second  is  far  the  more 
stable  and  is  readily  soluble  in  water,  facts  which  are  in 
complete  harmony  with  the  structure  suggested.  When 
deprived  of  their  acid  radicle  both  compounds  are  at  once 
saponified. 

In  considering  the  bearing  of  these  results  upon  the 
constitution  of  the  metallic  salts  of  the  two  phthaleins, 
a  remarkable  fact  has  to  be  taken  into  consideration. 
We  have  found  namely  that  the  methyl  ester  of  phenol- 
phthalein dissolves  readily  in  aqueous  alkalies  giving 
violet  red  solutions  but  distinguished  from  those  of  phenol- 
phthalein itself  by  a  purer,  deeper,  and  bluer  tint.  That 
solution  occurs  without  saponification  is  proved  by  the 
fact  that  if  the  liquid  is  immediately  acidified  the  orange 
methyl  ester  is  regenerated.  If  however  the  solution  is 
allowed  to  stand  for  some  time  or  is  gently  warmed, 
saponification  takes  place  and  on  acidification  a  white 
precipitate  consisting  of  phenolphthalein  is  then  obtained. 
The  quinolphthalein  ester  exhibits  an  exactly  similar 
behaviour  although  the  alkaline  salts  are  in  this  case 
less  stable  :  when  the  methyl  ester  chloride  is  treated 
with  an  excess  of  alkali  it  dissolves  to  a  bright  bluish 
purple  solution,  the  colour  of  which  is  much  brighter  and 
more  intense  than  that  of  the  alkaline  solutions  of  quinol- 
phthalein itself.  If  immediately  acidified  with  hydro- 
chloric acid  the  ester  chloride  is  regenerated,  but  if  the 
alkaline  solution  has  previously  stood  for  some  time  only 
the  colourless  quinolphthalein  is  obtained. 

In  view  of  the  fact  that  the  methyl  group  is  certainly 
attached  to  the  carbonyl  we  are  forced  to  the  conclusion 
that  in  these  coloured  salts  the  atom  of  the  alkali  metal 
replaces  phenolic  hydrogen.  The  following  formulae 
therefore  come  into  consideration  : 


ml 


C6H4.C02CH3 


IX 


:> 


C6H4.CC2CH3 


MO 


=  °<OH 


CoH^COjjCH;, 

c\ 

1 ,-() 


\/\0/\/ 


XT. 

Whilst  the  alkali  salts  of  the  quinolphthalein  methyl 
ester  must  almost  certainly  be  represented  by  formula  (XI.) 
those  of  the  phenolphthalein  methyl  ester  may  bo  regarded 
as  having  either  the  structure  represented   by  (IX.)  or 


(X.).  Of  these  we  prefer  the  latter  since  it  gives  a  better 
explanation  of  the  great  similarity  between  the  two 
classes  of  compounds,  the  presence  of  oxonium  oxygen 
being  assumed  in  each.  Admitting  the  correctness  of 
these  views  we  should  be  led  to  the  further  conclusion 
that  the  coloured  salts  of  the  free  phenolphthalein  and 
quinolphthalein  (for  which  on  account  of  their  similar 
colour  we  should  anticipate  an  analogous  structure)  must 
have  the  constitution  represented  by  the  formulae  (XII. 
or  XIII.)  and  (XIV.) : 


MOl 


C6H4.C02M 
/C\/\ 


C6H».C02M 


k, 


MO1 


=  °<m 


XII 


XIII. 


MO 


C6H4.C02M 

^yvo 


XIV. 

These  conclusions  are  well  borne  out  by  the  respective 
behaviour  of  the  ester  salts  and  the  free  phthalein  salts 
towards  excess  of  caustic  alkalies  and  to  alcohol.  Whilst 
as  is  well  known,  the  addition  of  an  excess  of  caustic  alkali 
causes  the  entire  decolourisation  of  the  ordinary  phthalein 
salts,  no  such  effect  is  produced  upon  the  ester  salts,  which 
beyond  assuming  a  somewhat  bluer  tint,  remain  unaffected. 
A  similar  difference  is  apparent  in  the  action  of  acohol : 
whereas  for  instance  an  ammoniacal  solution  of  phenol- 
phthalein or  of  quinolphthalein  is  at  once  decolourised  by 
the  addition  of  alcohol,  similar  solutions  of  the  esters  only 
become  by  such  addition  more  intensely  coloured.  This 
is  readily  explained  by  the  fact  that  in  the  latter  case 
lactone  formation  can  only  take  place  by  splitting  off  of 
alcohol.  We  have  here  a  complete  analogy  with  the  effect 
produced  by  etherification  in  the  Rhodamine  series. 
Thus  for  example,  the  diethyl-rhodamine  cannot  be  used 
in  dyeing  on  account  of  the  extreme  readiness  with 
which  it  passes  into  the  colourless  and  insoluble  lactone 
form  : 

CgH4.C02H 


/\/C\/ 


C2H5HNl 


rx,/xi 


:  NC2H6 


CfiH,  .  CO 


C2H5NH 


NHC2H5 


On  the  other  hand  its  carboxylic  ether  (Rhodamine  6G) 
is  perfectly  stable  and  a  valuable  dyestuff. 

As  a  further  deduction  from  the  above  formula!  for  the 
phthalein  metallic  salts  we  should  be  led  to  expect  that 
the  lactone  monomethyl  ethers,  both  of  phenolphthalein 
and  of  quinolphthalein,  would  be  incapable  of  forming 
coloured  salts  with  alkalies,  since  the  quinonoid  forms  of 
these  compounds  do  not  contain  free  phenolic  OH  groups. 
This  deduction  was  also  supported  by  experiment.  Both 
lactone  monomethyl  ethers  have  been  prepared  by  Meyer 
and  Spengler  (loc.  cit.)  although  not  in  a  quite  pure  state. 
These  authors  describe  the  lactone  monomethyl  ether  of 
phenolphthalein  as  a  colourless  crystalline  substance  of 

Iting  point  141° — 142°,  which  dissolves  in  alkalies  willi 

a  red  colour  of  less  intensity  than  the  tret'  phthalein.  We 
have  obtained  it,  after  repeated  recrystallisations  from  a 
mixture  of  benzeno  and  ether  and  from  xylene,  in  flat 
colourless  needles  of  melting  point  148° — 149°.  The  pure 
substance  dissolves  in  alkalies  with  only  a  pale  pink  colour, 
which  colour  is  due  apparently  to  its  still  containing  a 
trace  of  phenolphthalein,   since  the   more  complete  the 
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purification  the  weaker  is  the  colour  produced.  It  appears 
therefore  that  this  ether  is  directly  converted  by  alkalies 
into  the  colourless  car  bin  ol  salt 


CO 


>0>c<^- 

H4  v6H4- 


OCH3 
OH 


C08Na 


C6H.i— C(0H)^-C6H4-0H 


< 


C6Ht.OCH3 


The  lactone  nionomethyl  ether  of  quinolphthalein 
forms,  according  to  Meyer  and  Spengler,  colourless 
aggregates  of  needles  of  melting  point  130° — 134°,  and 
dissolves  in  soda  lye  with  a  violet  colour.  We  have 
obtained  it,  after  recrystallisation  from  benzene  in  colour- 
less prismatic  crystals  containing  benzene  of  crystallisa- 
tion and  melting  at  1 18° — 122°.  Its  purity  was  established 
by  several  methoxy  determinations.  Contrary  to  the 
observations  of  Meyer  and  Spengler  the  substance  dissolves 
in  alkalis  without  any  formation  of  colour  and  gives  directly 
the  colourless  carbinol  salt. 

These  observations  are  in  complete  accord  with  those 
of  Nietzki  and  Burckhardt  (Ber.,  1897,  30,  175)  upon 
tetrabromophenolphthalein,  the  quinonoid  ester  of  which,, 
obtained  by  oxidation  of  the  corresponding  phthalin 
ester,  was  found  to  give  deeply  coloured  blue  alkali  salts  ; 
whilst  the  lactone  ether  dissolved  in  alkalies  to  a  colourless 
solution. 

The  methyl  ester  of  the  monomethyl  phenolphthalein 
and  the  methyl  ester  chloride  of  the  monomethyl  quinol- 
phthalein are  completely  insoluble  in  alkalies.  They  only 
dissolve  when  saponification  occurs  and  then  give  colourless 
solutions.  This  is  in  agreement  with  the  entire  absence 
of  OH  groups  in  the  quinonoid  formulae  of  the  free  esters. 

It  will  be  seen  that  these  facts  disclose  an  exact 
parallelism  between  the  esters  and  salts  of  these  phthaleins 
and  those  of  fluorescein,  and  there  is  therefore  no  longer 
any  ground  for  refusing  to  accept  a  quinonoid  structure 
in  the  one  case  whilst  admitting  its  existence  in  the  other, 
or  for  questioning  the  occurrence  of  tautomeric  change 
in  the  first  series  whilst  assuming  it  in  the  second.  There 
is  in  fact  here  the  strongest  evidence  that  the  appearance 
of  colour  is  conditioned  by  a  tautomeric  change  from  a 
benzenoid  lactone  form  to  a  quinonoid  carboxylic  form, 
in  correspondence  with  the  general  theory  advanced  by 
Hanztsch  connecting  colour  with  tautomeric  or  hydration 
changes. 

In  a  recent  paper  on  the  relation  of  colour  and  fluorescence 
to  constitution  (Chem.  Soc.  Trans.,  1906,  87,  1787)  0. 
Silberrad  has  arrived  at  an  opposite  conclusion  based  on 
the  examination  of  the  complex  phthaleins  formed  by 
condensation  of  mellitic  and  pyromellitic  acid  with 
resorcinol.  From  the  fact  that  the  silver  salts  of  these 
phthaleins  correspond  to  the  substitution  of  hydrogen  by 
silver  not  only  in  all  the  carboxyl  groups  of  the  mellitic 
residue  but  also  in  the  two  phenolic  hydroxyl  groups  of 
each  xanthene  ring,  it  is  concluded  that  "  neither  the 
colour  nor  the  fluorescence  of  these  compounds  is  dependent 
on  the  presence  of  quinone  linkings,  for  in  many  cases  a 
quinonoid  structure  is  impossible."  This  conclusion 
Silberrad  is  inclined  to  extend  to  the  phthaleins  in,  general. 
In  view  of  the  above  results  we  may  be  allowed  to  point 
out  that  Silberrad's  deductions  in  no  sense  follow  from  his 
experiments,  but  that  on  the  contrary  the  compounds  he 
has  prepared  may  be  represented  with  equal  or  greater 
probability  upon  the  quinonoid  type.  To  take  one 
example,  the  silver  salt  of  the  "  octabromohexahydroxy- 
p-dixanthylbenzenetetracarboxylic  acid "  to  which  this 
author  assigns  the  formula  (XV.)  may  be  better  repre- 
sented by  the  formula  (XVI.) : 


Br 


OAg, 
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—  0  — 
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Experimental. 

Phenolphthalein  methyl  ester  (Formula  III.). — In  our 
first  attempts  to  obtain  this  ester  an  alcoholic  solution  of 
phenolphthalein  was  heated  with  concentrated  sulphuric 
acid  or  during  passage  of  a  stream  of  hydrochloric  acid 
gas.  In  both  cases  an  orange  red  solution  was  obtained 
which  on  pouring  into  water  gave  a  pink  precipitate. 
On  standing  for  some  time  the  colour  slowly  faded  and 
the  precipitate  became  white.  A  distinct  indication  of 
the  formation  of  a  coloured  ester  was  here  present  but 
the  alkylation  was  very  incomplete.  Better  results  were 
obtained  by  employing  dimethyl  sulphate.  By  boiling 
phenolphthalein  with  twice  its  weight  of  dimethyl  sul- 
phate for  one  or  two  minutes  the  whole  went  into  solution 
and  a  clear  dark  red  syrupy  liquid  was  obtained,  which 
undoubtedly  contained  the  quinonoid  methyl  ester  in  the 
form  of  its  sulphate  or  methyl  sulphate.  A  drop  of  the 
liquid  diluted  with  chloroform  and  placed  on  filter  paper 
gave  a  red  spot  which  on  exposure  to  ammonia  vapour 
became  orange.  This  orange  spot  of  the  free  ester  again 
became  red  on  contact  with  hydrochloric  acid  fumes 
through  conversion  into  the  hydrochloride.  Unfortunately, 
although  apparently  the  ethenfication  was  complete,  all 
attempts  to  isolate  the  ester  in  a  pure  state  from  this 
mixture  proved  unsuccessful  since  no  means  could  be 
found  to  remove  the  excess  of  methyl  sulphate  without 
at  the  same  time  saponifying  the  ester.  By  pouring  the 
product  into  a  cold  concentrated  solution  of  sodium 
acetate  a  deep  orange  sticky  mass  was  obtained  which 
retained  its  colour  in  a  desiccator  but  became  colourless 
on  exposure  to  air.  This  crude  ester  apparently  still 
contained  dimethyl  sulphate  which  prevented  crystallisa- 
tion and  could  not  be  removed.  Better  results  were 
obtained  after  the  preparation  of  the  quinonoid  methyl 
ester  of  quinolphthalein  had  been  successfully  effected. 
This  latter  (q.v.)  was  isolated  by  passing  hydrochloric 
acid  gas  through  the  solution  in  methyl  alcohol.  The 
same  means  applied  to  phenolphthalein  only  produced  a 
partial  etherification  but  we  finally  succeeded  in  effecting 
complete  reaction  by  employing  the  more  anhydrous 
conditions  afforded  by  the  addition  to  the  alcohol  of  zinc 
or  aluminium  chloride  or  strong  sulphuric  acid.  For 
instance,  phenolphthalein  was  dissolved  in  methyl 
alcohol  and  saturated  hot  with  zinc  chloride.  A  stream  of 
dry  hydrochloric  acid  gas  was  then  passed  through  the  hot 
solution  and  the  latter  left  to  stand  over  night.  The  dark 
red  alcoholic  solution  was  poured  in  a  thin  stream  into  a 
large  volume  of  iced  water.  A  bright  scarlet  voluminous 
precipitate  was  thrown  down  which  was  quickly  filtered 
off  and  well  washed  with  ice-cold  water.  The  compound 
thus  obtained  was  very  unstable,  becoming  completely 
decolorised  when  left  in  contact  with  water  for  twelve 
hours  or  in  a  few  minutes  if  dissolved  in  alcohol.  Even 
in  a  vacuum  desiccator  more  than  half  the  product 
becomes  saponified  during  drying  and  the  colour  of  the 
powder  changes  from  deep  red  to  pink.  For  this  reason 
it  was  necessary  to  dry  the  precipitate  as  quickly  as 
possible  by  repeatedly  pressing  between  filter  paper, 
and  to  at  once  estimate  the  methyl  groups  by  Zeisel's 
method,    afterwards    determining    the    residual    water.*1 

*  The  analysis  of  these  esters  is  attended  with  some  difficulty 
owing  to  their  great  instability.  In  view  of  the  fact  that  the  deter- 
mination of  carbon  and  hydrogen  would  give  little  information  as 
to  their  composition  we  have  throughout  this  investigation  relied 
mainly  on  the  determination  of  methoxyl  groups  by  nieaDs  of 
Zeisel's  method. 
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The  result  calculated  on  the  dry  compound  gave :  — 
Found,  CH3,  4-09  per  cent.  ;  C19H1102C1(C02CH3)  re- 
quires CH3  4-07  per  cent.  This  result  agrees  with  the 
resumption  that  the  product  is  the  quinonoid  methyl 
ester  hydrochloride  : — 

C„H4  C02CH3 

A/V\ 
H0[  J-0<H 


CI 

That  no  lactone  ether  is  formed  is  proved  by  the  fact  that 
the  product  dissolves  completely  in  boiling  sodium 
carbonate  and  gives  on  acidification  the  colourless  phenol- 
phthalein. 

In  order  to  prepare  the  free  ester  it  was  found  better 
not  to  isolate  the  unstable  hydrochloride  first  but  to 
proceed  instead  in  the  following  manner  :■ — 4  grms.  of 
phenol  phthalein  are  dissolved  in  30  to  40  c.c.  of  methyl 
alcohol,  50  grms.  of  100  per  cent,  sulphuric,  acid  are 
added  as  dehydrating  agent,  and  a  stream  of  dry  hydro- 
chloric acid  gas  is  passed  through  the  mixture  whilst  it  is 
heated  on  the  water  bath  with  an  inverted  condenser 
for  about  an  hour.  After  standing  over  night  the  deep 
red  solution  is  run  slowly  from  a  tap  funnel  into  a  dilute 
ice-cold  solution  of  ammonia,  taking  care  that  the  solution 
always  remains  alkaline,  and  stirring  constantly.  The 
dark  red  precipitate  which  is  formed  is  filtered  off,  washed 
with  cold  dilute  ammonia,  and  dried  in  the  desiccator. 
The  substance  is  then  ground  up  two  or  three  times  with 
cold  dry  ether.  The  latter  acquires  a  deep  yellow  colour 
whilst  the  mass,  which  is  at  first  sticky,  becomes  hard 
and  leaves  a  residue  which  is  of  a  lighter  colour  (chiefly 
phenolphthalein).  On  evaporation  of  the  ethereal 
tolution  in  vacuo  a  bright  orange  red  substance  is  left 
which  is  further  purified  by  a  repetition  of  the  extraction 
with  dry  ether.  It  then  forms  a  bright  orange- red  glassy 
solid  which  slowly  becomes  crystalline  (orange  prismatic 
needles)  on  standing  in  the  desiccator.  Zeisel  deter- 
minations with  different  preparations  of  the  substance 
gave  the  following  results : — Found  CH3,  4-42,  4-68, 
4-32  per  cent.  ;  C1!)H1302(C02CH3)  requires  CH3  4n2  per 
cent.  The  free  ester  is  much  more  stable  than  the  hydro- 
chloride and  can  be  kept  without  alteration  if  quite  free 
from  acid  and  perfectly  dry.  It  dissolves  in  alcohol  to  an 
orange  solution,  which  is  also  stable  provided  the  solution 
is  perfectly  neutral.  On  adding  hydrochloric  acid  to  the 
alcoholic  solution,  the  latter  assumes  the  scarlet  red 
colour  of  the  hydrochloride,  and  then  slowly  becomes 
decolorised  as  saponification  ensues.  On  saponification 
phenolphthalein  is  produced,  showing  that  the  methyl 
group  is  attached  to  the  carbonyl  group.  The  methyl 
ester  dissolves  readily  in  aqueous  alkalies  giving  intense 
violet-red  solutions  of  the  alkali  salts  (Formula  IX.  or  X.), 
which  contrary  to  those  of  the  phenolphthalein  salts 
are  not  decolorised  by  an  excess  of  caustic  alkali  or  weak- 
ened in  intensity  by  alcohol.  For  this  reason  the  ester 
appears  to  be  more  suitable  as  an  indicator  in  alkalimetry 
than  phenolphthalein  itself,  especially  when  as  in  soap 
analysis  titrations  have  to  be  conducted  in  an  alcoholic 
solution. 

Monomethyl-phenolphthalein  methyl  ester  (Formula  IV.). 
— This  ester  was  obtained  from  the  lactone  monomethyl 
ether  in  a  precisely  similar  manner  to  the  ester  of  phenol- 
phthalein itself.  The  lactone  monomethyl  ether  was 
prepared  as  described  by  Meyer  and  Spengler.  After 
repeated  reerystallisations  from  a  mixture  of  benzene  and 
ether  and  from  xylene  it  was  obtained  in  flat  colourless 
needles  of  melting  point  14SU — 149°  (M.  and  S.  give 
141° — 142°).  Like  many  derivatives  of  phenolphthalein 
it  possesses  two  melting  points,  for  the  substance  after 
melting  resolidifies  to  a  glassy  solid  which  then  melts 
at  80°.  The  substance  dissolves  in  alkali  with  only  a  pale 
[link  colour,  apparently  due  to  its  still  containing  a  trace 
of  phenolphthalein.  After  etherification,  pouring  into 
dilute  ammonia,  and  extraction  of  the  dried  product  with 
ether,  a  yellow  ethereal  solution  was  obtained  which  on 
evaporation  in  vacvo  loft  the  ester  as  an  orange-red  solid. 
It  is  somewhat  less  stable  than  the  quinonoid  ester  of 
phenolphthalein  itself,  from  which  it  also  differs  in  being 


insoluble  in  alkalis.  Found : — CH3,  7-54  per  cent.  ; 
CigH120(OCH3)(C02CH3)  requires  CH3,  8-67  per  cent. 
On  heating  with  alkalis  the  ester  is  saponified  and  then 
dissolves  to  a  colourless  solution  from  which  on  acidifica- 
tion the  original  lactone  methyl  ether  is  precipitated. 

Difnethylphenolphlhfilein  methyl  ester  chloride  (For- 
mula VII.).— This  compound  was  obtained  in  the  form 
of  its  tin  double  salt  by  the  following  method  of  pro- 
cedure : — Dimethyl-phenolphthalein  (prepared  either  as 
described  by  Meyer  and  Spengler  or  better  by  methylation 
with  dimethyl  sulphate)  was  dissolved  in  methyl  alcohol 
and  anhydrous  stannic  chloride  gradually  added,  whilst 
the  mixture  was  heated  on  the  water  bath  and  a  current 
of  hydrochloric  acid  gas  passed  through  it.  The  dark 
red  liquid  after  standing  over  night  was  slowly  poured 
into  concentrated  hydrochloric  acid  which  was  cooled 
externally  by  ice.  The  bright  red  precipitate  obtained, 
consisting  of  the  tin  double  chloride,  was  filtered  off, 
washed  well  with  cold  concentrated  hydrochloric  acid 
and  dried.  It  gave  on  analysis  results  corresponding  to 
the  formula  : — 


jC^rl4.002Crl3 
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Found         CH3,  8-82,  8-04.  CI,  14-01.  Sn,  12-36  per  cent. 
Calculated      „     8-86.  „    14-0.       ,.    11-72  per  cent. 

The  salt  is  gradually  decolorised  by  cold  water,  more 
quickly  on  warming.  Alkalies  and  alcohol  also  quicklv 
remove  its  colour.  In  each  case  saponification  occurs  with 
reproduction  of  the  lactone  dimethyl  ether,  which  was 
identified  by  its  melting  point. 

The  corresponding  sulphate  was  also  prepared  by 
passing  hydrochloric  acid  gas  through  a  solution  of  the 
lactone  dimethyl  ether  in  methyl  alcohol  containing 
100  per  cent,  sulphuric  acid.  The  dark  red  solution 
obtained  when  poured  into  water  gave  a  scarlet  precipitate 
which  quickly  became  colourless.  Greater  stability 
was  obtained  by  pouring  into  cold  concentrated  hydro- 
chloric acid,  washing  the  red  precipitate  with  the  same, 
and  quickly  pressing  between  filter  paper.  Methyl 
determinations  and  estimations  of  loss  of  weight  on 
drying,  made  simultaneously  with  the  damp  sub- 
stance, gave  the  following  results  (calculated  on  the 
dry  compound) : — Found,  CH3,  8-85  per  cent. 
C19H12(S04H)(OCH3)2(C02CH3)  requires  CH3,  9-82  per 
cent.  The  sulphate  is  less  stable  than  the  tin  double 
chloride. 

Quinol phthalein  methyl  ester  chloride  (Formula  V.). — The 
formation  of  the  quinonoid  methyl  ester  of  quinolphthalein 
takes  place  more  readily  than  that  of  phenolphthalein  and 
the  compound  is  stabler  and  more  basic.  The  methylation 
occurs  readily  by  heating  quinolphthalein  with  dimethyl 
sulphate,  but  as  in  the  case  of  phenolphthalein  the  ester 
could  not  be  isolated  from  the  reaction  mixture.  A 
successful  result  was  however  obtained  by  passing  a  stream 
of  dry  hydrochloric  acid  gas  for  half  an  hour  through  a 
solution  of  the  phthalein  in  5  parts  of  methyl  alcohol. 
On  standing  over  night  a  mass  of  dark  red  crystals  had 
deposited,  which  were  filtered  off,  washed  with  ether 
containing  a  little  alcohol  (to  remove  any  quinolphthalein 
or  its  hydrochloride)  and  dried  in  a  vacuum  desiccator. 
Analysis  shows  the  compound  to  be  the  chloride  of  the 
methyl  ester.  Found,  CH3,  3-81,4-04.  CI  9-04, 9-66, 9-36pei 
cent.  C21H1606C1  requires  CH3,  3-92.  CI  9-29  per  cent,  The 
product  forms  small  red  crystals,  insoluble  in  ether, 
somewhat  soluble  in  water  giving  a  reddish  orange  solution. 
It  is  stable  when  dry  but  is  partiall}'  saponified  on  boiling 
with  water.  On  heating  it  melts  at  about  215°— 220 
evolving  methyl  chloride  and  hydrochloric  acid  and 
leaving  a  residue  of  quinolphthalein.  It  dissolves  in 
cold  aqueous  caustic  alkalis  giving  intense  bluish- violet 
solutions  of  the  alkali  salts  (Formula  XL),  which  contrary 
to  those  of  the  quinolphthalein  salts  are  not  decolorised 
by  an  excess  of  caustic  alkali  or  weakened  in  intensity 
by   alcohol.     If   the  solution    is  allowed   to   stand   or  is 
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wanned,  saponification  takes  place,  and  on  acidification 
the  colourless  quinolphthalein  is  obtained  instead  of  the 
red  ester. 

We  have  not  at  present  succeeded  in  obtaining  the 
free  methyl  ester  in  a  pure  state.  On  adding  sodium 
bicarbonate  or  sodium  acetate  to  an  ice-cold  aqueous 
solution  of  the  chloride  of  the  ester  a  deep  chocolate 
brown  precipitate  is  obtained.  This  is  probably  the  free 
aster,  but  owing  to  its  instability  considerable  saponi- 
fication takes  place  before  it  can  be  filtered  off  and  dried. 
Zeisel  estimations  (different  preparations)  therefore  gave 
too  low  results  :  Found.  CH3.  2-23,  2-07,  2-7  per  cent. 
Ci9Hu03(C02CH3)  requires  CH3.  4-33  per  cent.  The 
product  dissolves  in  alcohol  giving  a  deep  green  solution 
which  becomes  red  on  standing  for  a  short  time.  On 
treatment  with  hydrochloric  acid  it  was  reconverted  into 
the  chloride. 

For  comparison  with  the  ester  chloride  we  have  pre- 
pared the  hydrochloride  of  the  quinolphthalein  itself. 
This  is  readily  obtained  by  passing  a  stream  of  dry 
hydrochloric  acid  gas  through  a  warm  solution  of  quinol- 
phthalein in  glacial  acetic  acid.  On  cooling  the  product 
separates  in  glittering  red  crystals  which  have  much 
outward  similarity  with  the  chloride  of  the  methyl  ester. 
C2oH1305Cl  requires  CI  9-66  per  cent,  Found  CI  10-0  per 
cent.     The  compound  probably  has  the  constitution  : 

CfiH^C02H 

hoA/V> 

\/\p/\/ 

CI 

It  differs  markedly  from  the  chloride  of  the  ester  in  being 
instantly  decolorised  and  dissociated  upon  contact  with 
water,  alcohol,  or  ether  containing  alcohol  or  water. 

Monomethyl-qainolphthalein  methyl  ester  chloride 
(Formula  VI.). — This  ester  was  obtained  from  the  lactone 
monomethyl  ether  in  a  precisely  similar  manner  to  the 
preceding  ester  chloride.  The  monomethyl  ether  was 
prepared  in  a  similar  manner  to  that  given  by  Meyer  and 
Spengler  (loc.  cit.)  and  recrystallised  several  times  from 
benzene.  It  forms  colourless  cubical  crystals  containing 
benzene  of  crystallisation.  It  melted  at  118° — 122°, 
and  after  removal  of  the  benzene  at  107° — 109°.  The 
substance  freed  from  benzene  by  melting  gave  the  following 
results  on  analysis : — Found,  CH3,  4-39,  4*19,  4-46  per 
cent.  C20HnO4(OCH3)  requires  CH3,  4-34  per  cent. 
The  substance  dissolves  in  alkalis  without  any  production 
of  colour.  For  conversion  into  the  ester  it  was  dissolved 
in  methyl  alcohol  and  saturated  with  a  stream  of  dry 
hydrochloric  acid  gas.  On  standing  the  deep  red  solution 
deposited  red  tables  of  the  ester  chloride  which  were 
washed  with  ether.  The  product  rapidly  lost  methyl 
chloride  on  keeping  as  shown  by  the  results  on  analysis, 
the  lowest  numbers  being  obtained  when  the  substance 
had  been  kept  longest :— Found,  CH3,  7-45,  6-75,  6-85  per 
cent.  Ci9Hu02Cl(OCH3)(C02CH3)  requires  CH3,  7-56  per 
cent.  The  ester  chloride  is  somewhat  soluble  in  water 
giving  an  orange  red  solution.  It  is  insoluble  in  aqueous 
alkalis  by  which  on  heating  it  is  saponified,  regenerating 
the  original  lactone  monomethyl  ether. 

The  corresponding  hydrochloride  of  the  free  mono- 
methyl   hydroquinonephthalein, 

CGH4-C02H 

\/\0A/ 

Cl 

is  obtained  by  passing  hydrochloric  acid  gas  through  a 
solution  of  the  lactone  monomethyl  ether  in  glacial  acetic 
acid.  It  forms  dark  red  glistening  crystals  and  differs 
from  the  ester  chloride  in  being  immediately  decomposed 
and  decolorised  by  water  or  wet  ether. 

Dimethyl-quinolphthalein-methyl  ester  chloride  (For- 
mula VIII. ). — This  substance  is  formed  on  passing  a 
stream  of    dry  hydrochloric   acid    gas    through    methyl 


alcohol  in  which  the  lactone  dimethyl  ether  of  hydro- 
quinonphthalein  is  suspended.  The  latter  was  prepared 
by  alkylation  of  hydroquinonphthalein  by  means  of  methyl 
iodide  or  dimethyl  sulphate  in  an  alkaline  solution ;  when 
recrystallised  from  alcohol  it  melted  at  197° — 198°. 
In  order  to  obtain  complete  etherification,  the  presence 
of  a  dehydrating  agent  is  necessary.  On  account  of  the 
ready  solubility  of  the  ester  chloride  in  water  its  isolation 
presented  at  first  some  difficulty.  The  separation  was 
finally  effected  by  means  of  the  zinc  double  chloride 
which  though  easily  soluble  in  water  is  precipitated  by 
a  saturated  solution  of  salt.  The  operation  was  conducted 
as  follows  : — 2  grms.  of  the  dimethyl  ether  were  suspended 
in  40  c.c.  of  methyl  alcohol,  sulphuric  acid  of  100  per 
cent,  was  gradually  added  and  dry  hydrochloric  acid 
gas  was  passed  through  the  mixture  whilst  it  was  warmed 
on  the  water  bath.  After  about  two  hours  heating  the 
dark  red  liquid  was  left  overnight  and  then  poured  into 
a  saturated  solution  of  common  salt.  After  filtering 
from  a  small  quantity  of  brownish  precipitate,  the  red 
filtrate  containing  the  ester  chloride  was  mixed  with  a 
strong  solution  of  zinc  chloride.  This  precipitated  the 
zinc  double  chloride  as  an  orange-red  compound,  which 
was  washed  first  with  salt  solution  and  then  with  a  limited 
quantity  of  water.  The  product  dried  in  the  desiccator 
gave  the  following  results  on  analysis  (several  prepara- 
tions) :— Found,  CH3,  9-70,  9-02 ;  Zn,  7-50,  7-54 ; 
Cl,  14-46,  14-42  per  cent.  (C23H1905C1)2  ZnCl2  requires 
CH3,  9-40;  Zn,  6-79;  Cl,  14-83  per  cent.  The 
salt  is  readily  soluble  in  cold  water  giving  an  orange 
solution  of  considerable  stability.  On  the  addition  of 
alkalis  the  solution  is  at  once  decolorised  and  the  lactone 
dimethyl  ether  is  precipitated.  The  latter  was  identified 
by  its  melting  point.  The  ready  solubility  of  the  trimethyl 
derivative  in  water  and  its  stability,  compared  to  the 
great  instability  of  the  corresponding  derivative  of 
phenol-phthalein,  strongly  support  the  oxonium  and 
orthoquinonoid  structure  here  assigned  to  it ;  indeed 
it  is  scarcely  possible  to  find  any  other  formula  which 
accords  with  the  experimental  facts.  If  this  be  admitted 
a  similar  structure  for  the  other  ester  chlorides  of  hydro- 
quinone-phthalein    would   also   follow. 

Discussion. 

Prof.  A.  Smithells  said  he  had  heard  the  subject  dis- 
cussed before  and  had  his  doubts  as  to  the  rights  of  the 
matter.  He  thought  it  might  be  possible  that  both 
theories  were  true.  He  felt  convinced  that  phenol- 
phthalein  could  assume  a  quinonoid  structure  capable 
of  isomeric  or  tautomeric  change  but  did  not  see  that 
anything  had  been  brought  forward  to  obstruct  the  ionic 
theory  where  it  was  applicable.  It  was  a  serious  thing 
to  suggest  that  the  quinonoid  transformation  was  the 
only  explanation  of  these  changes,  since  the  compound 
in  question  was  of  a  saline  nature  and  must  be  ionised 
in  solution.  Physical  chemists  thought  that  there  was 
no  essential  conflict  between  the  two  theories. 

Mr.  A.  G.  Perkin  said  he  agreed  with  Prof.  Green  as 
to  the  quinonoid  theory,  having  been  partially  associated 
with  him  in  this  work. 

Mr.  F.  W.  Richardson  said  he  had  intended  to  try 
the  use  of  the  methyl  ether  suggested  by  Prof.  Green  as 
an  indicator.  He  had  hoped  it  might  be  useful  in  the 
titration  of  quinine,  but  a  sample  which  Prof.  Green  had 
given  him  proved  useless  when  tested.  He  was  not 
aware  at  that  time  that  the  methyl  ether  was  so  unstable 
that  it  decomposed  on  keeping  two  months.  This  how- 
ever was  probably  the  reason  of  its  failure,  although  it 
had  lost  none  of  its  colour  and  was  apparently  unaltered. 

Mr.  T.  Fatrley  asked  if  any  of  the  theories  as  to  the 
cause  of  colour  threw  any  light  on  the  tendency  of  aniline 
colours  to  fade  away  on  exposure  to  light.  Was  it 
possible  that  the  fading  was  due  to  the  production  of 
colourless  isomers  ? 

Mr.  G.  W.  Slatter  also  wished  to  know  if  it  was  likely 
that  the  fugitivene9s  of  the  soluble  blues  on  treatment 
with  soda  or  soap  could  be  due  to  a  change  from  the 
quinonoid  to  the  non- quinonoid  form  ? 

Mr.  P.  E.  King  said  that  determinations  of  the  amount 
of  the   methoxy  group   had   been   made   both   with   the 
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dimethyl  derivative  of  hydroquinone  phthaleiu  and  the 
methyl  derivative  of  phenolphthalein,  and  although 
the  latter  only  contained  half  the  amount  of  methoxy 
group,  the  compounds  formed  were  more  unstable.  It 
seemed  as  if  the  methyl  ester  of  phenolphthalein  might 
partially  decompose  without  losing  colour,  but  if  it  were 
allowed  to  stand  with  alcohol  for  any  length  of  time  the 
colour  disappeared. 

Mr.  H.  G.  Bennett  said  the  subject  was  of  considerable 
practical  importance  in  leather  dyeing.  He  had  tried 
the  methyl  ester  as  an  indicator  and  found  that  although 
there  was  apparently  no  difference  in  aqueous  solutions 
it  was  more  sensitive  in  alcoholic  solutions  than  phenol- 
phthalein. He  suggested  that  some  of  the  higher  esters 
of  the  series  such  as  the  ethyl  or  propyl  ester  might  be 
more  stable  than  the  methyl  compound,  and  might 
possibly  be  equally  or  more  sensitive  as  indicators. 

Mr.  C.  P.  Finn  said  that  some  years  ago  some  French 
chemists  were  working  on  the  absorption  spectra  of  the 
triphenylmethane  dyestuffs,  and  he  would  like  to  know 
if  researches  in  this  direction  had  thrown  any  light  on 
the  probability  of  the  truth  of  the  quinonoid  theory. 

Prof.  A.  G.  Green,  in  reply,  said  that  phenolphthalein 
was  of  course  no  exception  to  the  law  of  ionisation,  but 
colour  was  not  produced  by  ionisation.  Reasoning 
a  priori,  why  should  a  colourless  salt  on  dissociation 
give  a  coloured  ion  ?  Colourless  salts  of  phenolphthalein 
could  be  obtained,  which  might  be  dissociated  in  solution 
but  would  only  give  a  colourless  ion.  The  physical 
chemist  considered  the  colour  change  was  due  to  ionisation, 
but  colour  chemists  thought  that  a  change  in  the  structure 
of  the  benzene  molecule  took  place.  The  stability  of 
the  phenolphthalein  ether  largely  depended  on  the 
absence  of  all  acid,  but  the  presence  of  the  merest  trace 
would  render  it  unstable.  The  colour  did  not  change  at 
first  although  Mr.  King  said  it  might  lose  methyl.  He 
thought  it  probable  that  fading  of  dyestuffs  might  be  due 
to  a  change  from  the  quinonoid  form  to  the  benzenoid 
form.  The  triphenylmethane  dyes  were  most  fugitive, 
but  fading  could  not  take  place  unless  at  least  a  trace 
of  moisture  was  present.  Mr.  Bennett  had  suggested 
that  some  of  the  higher  homologues  of  the  methyl  ester 
of  phenolphthalein  might  be  more  stable  and  he  thought 
that  thi3  would  probably  be  the  case.  Such  a  member 
as  the  amyl  or  benzyl  derivative  would  most  likely  retain 
exactly  the  same  properties  as  the  methyl  ester  along 
with  superior  stability. 


Meeting  held  at  Leeds  on  Monday,  December  9th,  1907. 

[MR.  F.  W.  BRANSON  IN  THE  CHAIR. 

AN  ACCURATE  FORM  OF  GAS  ANALYSIS 
APPARATUS  FOR  COMMERCIAL  AND  OTHER 
PURPOSES. 

BY    WILLIAM  A.  BONE,    PH.D.,    D.SC,    F.R.S.  AND  RICHARD  V. 
WHEELER,    M.SC 

The  authors  make  this  communication  in  response  to 
repeated  requests  for  a  convenient  and  not  too  costly 
adaptation  of  the  gas  analysis  apparatus  used  throughout 
their  researches  on  combustion,  which  shall  meet  the  daily 
requirements  of  a  commercial  research  laboratory. 

The  authors'  research  apparatus,  which  was  erected  ten 
years  ago,  (vide  Bone,  Proc.  Chem.  Soc,  1898,  154), 
embodied,  in  its  essential  features,  the  principles  of  that 
originally  devised  by  the  late  Sir  Edward  Frankland,  and 
subsequently  modified  by  Professors  Herbert  M'Leod 
and  H.  B.  Lixon.  Since  its  erection  it  has  been  in 
continuous  daily  use  in  the  laboratories  of  Owens  College, 
Manchester  (1898  —  1906)  and  the  University  of  Leeds 
( 1(10(1/7),  for  upwards  of  3000  analyses,  including  explosion 
analyses  of  mixtures  of  oxygen  with  such  hydrocarbons 
as  methane,  ethane,  ethylene,  acetylene,  propane,  propy- 
lene, trimethylene,  butane,  and  butyleno,  as  well  as  the 
analysis  of  the  products  of  the  partial  combustion  of  these 
hydrocarbons,  and  of  different  forms  of  producer  gas, 
water  gas,  natural  gas,  oil  gas,  coal  and  coke-oven  gas, 


septic  tank  gas,  blast  furnace  gases,  etc.  It  has  proved 
to  be  so  admirably  adapted  to  all  these  varied  require- 
ments, that  the  authors  decided  to  introduce  such  modifi- 
cations in  details  as  would,  without  sacrifice  of  its  essential 
features,  bring  it  within  reach  of  most  technical  labora- 
tories, and  now  after  more  than  a  year's  daily  trial  of  the- 
modified  apparatus,  they  feel  that  it  can  be  confidently 
commended  to  all  who  desire  a  thoroughly  reliable 
instrument. 

The  essential  requirements  of  a  "  commercial  "  appar- 
atus, with  any  claims  to  precision  are  (1)  accuracy  of 
measurement,  including,  of  course,  the  maintenance  of 
a  constant  temperature  in  the  eudiometer,  (2)  sufficient 
capacity  to  allow,  in  an  explosion  analysis,  of  the  proper 
dilution  of  the  "  explosive  mixture "  ("  Knallgas ") 
with  excess  of  air  or  oxygen,  (3)  absorption  arrangements 
such  as  will  permit  of  the  use  of  small  volumes  of  freshly 
prepared  [i.e.  previously  unused)  reagents,  (4)  rapidity 
of  action,  (5)  adaptability  to  gases  of  widely  different 
compositions  and  richness,  and  (6)  simplicity  and  general 
convenience  of  design  and  working  arrangements.  Many, 
if  not  most,  of  the  forms  of  apparatus  commonly  in  use 
are  very  deficient  in  regard  to  the  second,  third,  and  fifth 
of  these  requirements,  however  satisfactory  they  may  be 
in  other  respects,  whilst  some  of  them  involve  the 
use  of  absorption  vessels  which  are  either  need- 
lessly elaborate  or  liable  to  fracture.  The  authors 
have  duly  considered  all  these  points,  their  aim  being  to 
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reduce  everything  to  its  simplest  terms  consistent  with 
convenience   and  accuracy   of   working. 

The  general  character  and  arrangement  of  the  various 
parts  of  the  apparatus  will  be  readily  understood,  with  the 
aid  of  the  accompanying  diagram,  by  all  who  are  familiar 
with  the  methods  of  gas-analysis.  It  comprises,  essen- 
tially, three  parts,  viz.  (1)  a  water-jacketed  combination 
of  measuring  and  pressure  tubes,  A  and  R,  communi- 
cating, through  the  glass  tap.  0,  with  the  mercury  reservoir, 
D,  (2)  an  absorption  vessel.  F.  standing  over  mercury  in  a 
mahogany  trough.  G,  (3)  an  explosion  tube,  E,  fitted  with 
tiring  wires,  and  connected  with  a  separate  mercury 
reservoir.  H.  All  the  connections  between  A,  E,  and  F 
are  of  capillary  bore  throughout,  with  suitable  glass  taps 
wherever  necessary.  The  diagram  also  shows  how 
connection  is  made  between  the  measuring  tube,  A,  and 
the  special  "  sampling  tube,"  K,  whenever  the  latter  is 
employed  for  the  introduction  of  the  sample  under  examin- 
ation. The  sample  may  also  be  introduced  into  the 
apparatus,  from  an  ordinary  test-tube,  under  the  wide 
open  end  of  the  absorption  vessel,  F,  which  has  been 
previously  rilled  with  mercury.  Before  commencing  an 
analysis,  the  whole  of  the  apparatus,  including  all  the 
connections  between  A.  E,  and  F,  is  completely  filled  with 
mercury,  and,  needless  to  say,  the  whole  of  the  subsequent 
operations  are  conducted  over  mercury. 

The  various  parts  of  the  apparatus  are  suitably  mounted 
on  a  strong  wooden  stand  (mahogan)',  oak,  or  teak), 
with  four  vertical  steel  rods  supporting  the  shelf  upon 
which  the  mercury  trough,  G,  rests,  the  same  rods  also 
carrying  another  shelf  for  reagent  bottles.  Proper 
provision  is  made  for  the  raising  or  lowering  (to  the  ground 
level,  if  required)  of  the  mercury  reservoir,  D,  by  means 
of  a  wooden  carrier  with  suitable  pulley  and  ratchet 
wheel.  The  whole  apparatus  stands  in  a  wooden  tray 
2  ft.  4  in.  by  1  ft.  6  in.  with  1  in.  raised  sides. 

The  salient  features  of  the  working  of  the  apparatus 
are  as  follows  :-  • 

(1)  The  principle  of  measurement  employed  is  that 
lirst  introduced  into  gas  analysis  by  Regnault,  and  sub- 
sequently adopted  by  Sir  Edward  Franldand,  viz.,  the 
measurement  of  the  pressure  of  the  gas  (in  m.m.  of  mercury) 
at  constant  volume.  For  this  purpose  the  gas  is  brought 
to  a  certain  "  constant  volume  "  mark  in  the  measuring 
tube,  A  (by  suitable  manipulation  of  the  mercury  reser- 
voir D  and  the  tap  C)  and  its  pressure  read  off  on  the 
pressure  tube,  B.  There  are  a  series  of  such  "  constant 
volume  ':  marks  on  A,  each  coinciding  with  a  100  mm. 
mark  on  the  pressure  tube,  B  (i.e.,  with  0,  100,  200,  &c, 
mm.),  so  that  the  actual  pressure  of  the  gas  is  given  by 
subtracting  from  the  "  pressure  reading  "  the  numbers 
0,  100,  or  200,  etc.,  according  to  the  particular  constant 
volume  mark  selected  for  the  analysis.  The  tubes  A 
and  B  are  made  in  one  piece,  which  is  surrounded  by  a 
water  jacket,  and  their  inner  surfaces  are  kept  moist 
with  very  ddute  sulphuric  acid  (1  in  20)  as  a  precaution 
against  the  accidental  fouling  of  the  measuring  tube, 
with  alkalis,  and  it  is  obvious  that  the  wetting  of 
A  and  B  with  the  same  liquid  eliminates  the 
influence  of  water  vapour  upon  the  gas  measurements, 
the  various  pressures  representing  those  of  the  dry 
gas  under  examination.  The  tap  closing  the  upper 
end  of  the  pressure  tube  is  connected  with  it  by 
means  of  stout  rubber  pressure  tubing,  a  device  which 
gives  a  perfectly  tight  joint  with  sufficient  elasticity  to 
prevent  fracture  in  case  the  mercury  in  B  is  inadvertently 
allowed  to  run  up  the  tube  with  unusual  velocity.  The 
t<»p  in  question  aLso  allows  of  the  vacuum  being  easily 
made  in  B  whenever  necessary.  The  advantages  of  this 
mode  of  measurement  over  the  more  usual  method  of 
determining  the  volume  under  atmospheric  pressure  are 
twofold,  viz.  (1)  it  allows  of  the  use  of  smaller  volumes 
of  gas  for  an  analysis — thus  from  5  to  10  c.c.  of  gas  can 
be  made  to  have  a  pressure  of  100  m.m.,  according  to 
the  particular  volume  mark  selected,  and  this  pressure 
can  easily  be  read  off  to  within  0-2  mm.  without  employ- 
ing a  telescope,  and  (2)  the  measurements  are,  of  course, 
independent  of  the  barometiic  pressure  and  at  the  same 
time  are  unaffected  by  tension  of  aqueous  vapour. 

(2)  The  length  of  the  pressure  tube,  B,  (about  700  mm.) 
amply      provides     for     the     proper     dilution     of     the 


•explosive  mixture"  in  an  explosion  analysis.*  Thus 
in  the  analysis  of  a  coal  gas  containing  (say)  carbon 
dioxide,  0-5,  unsaturated  hydrocarbons,  5-5,  carbonic 
oxide,  6-0,  hydrogen,  55-0,  and  methane,  33-0  per  cent, 
respectively,  if  an  amount  of  gas  were  originally  taken 
corresponding  with  a  pressure  of  120  mm.  at  the  constant 
volume  mark,  O,  then  after  removal  of  carbon  dioxide 
and  monoxide,  and  unsaturated  hydrocarbons  with  suit 
able  absorbents,  the  residual  105*6  mm.  of  methane 
and  hydrogen  would  give  217*8  mm.  of  "  Knnllgas," 
which  could  be  diluted  with  the  350  mm.  of  excess  oxygen 
necessary  to  ensure  accuracy  in  the  subsequent  explosion. 
The  importance  of  capacity  is,  of  course,  even  greater 
in  the  case  of  a  rich  oil  gas,  or  in  the  analysis  of  acetylene, 
where  very  large  dilutions  are  necessary. 

(3)  The  arrangements  for  the  various  "  absorptions  " 
are  of  the  simplest.  Instead  of  using  a  number  of  large 
absorption  vessels  each  containing  a  particular  reagent 
which  is  used  unchanged  many  times  over  in  successive 
analyses,  all  the  absorptions  are  carried  out  over  mercury 
in  the  one  absorption  vesesl,  F,  in  each  case  with  a  com- 
paratively small  volume  of  the  particular  reagent  which 
is  always  used  fresh  and  is  at  once  discarded  after  use. 

To  facilitate  the  introduction  of  the  various  reagents, 
and  the  rinsing  out  of  the  absorption  vessel  with  water 
or  dilute  sulphuric  acid  in  situ  between  each  successive 
reagent,  the  wide  (open)  end  of  the  vessel  is  immersed 
under  the  mercury  in  the  trough,  G,  whilst  the  top  ter- 
minates in  a  capillary  three-way  tap,  K.  One  of  parallel 
branches  of  this  tap  communicates,  through  a  stout 
rubber  joint,  with  the  measuring  vessel,  A,  and  the  other 
with  a  water  pump,  a  large  bottle  being  inserted  between 
the  pump  and  the  absorption  vessel  to  serve  as  a  trap 
for  either  the  mercury  or  the  reagent  which  is  being 
discarded  after  use.  The  insertion  of  a  tap  between 
the  pump  and  the  bottle  obviates  the  necessity  of  the 
continuous  exhaustion  of  the  latter,  a  single  exhaustion 
at  the  outset  of  an  analysis  being  all  that  is  required. 

From  2  to  5  c.c.  of  the  particular  reagent  to  be  used  is 
introduced  into  the  absorption  vessel  (previously  filled 
with  mercurv),  by  means  of  a  suitable  pipette,  from  below 
the  surface  of  the  mercury  in  the  trough.  Any 
minute  bubble  of  air  accidentally  introduced  with  the 
reagent  can  be  got  rid  of  by  cautiously  opening  the 
branch  of  the  tap,  K,  leading  to  the  above  mentioned 
exhausted  bottle  ;  the  same  device  allows  of  the  com- 
plete withdrawal  of  the  reagent  after  use,  without  taking 
down  the  absorption  vessel,  and  also  of  the  rinsing  out 
of  the  latter  in  situ  with  water,  or  dilute  sulphuric  acid, 
before  the  next  reagent  is  used. 

In  this  way,  using  small  quantities  of  each  successive 
reagent  always  in  a  fresh  condition,  and  washing  the 
vessel  out  in  situ  between  each  reagent,  a  series  of  absorp- 
tions can  be  quickly  carried  out  without  disturbing 
a  single  connection  in  the  apparatus.  It  may  also  be 
added  that  long  experience  has  proved  that  the  use  of 
such  reagents  as  a  solution  of  bromine  (in  potassium 
bromide)  for  the  absorption  of  unsaturated  hydrocarbons, 
is  unattended  with  difficulty. 

(4)  In  point  of  rapidity  of  action,  combined  with 
accuracy,  the  apparatus  will  compere  favourably  with 
any  other  type.  An  analysis  of  producer  gas  can  be 
easily  carried  out  in  45  minutes,  and  one  of  coal  gas  in 
about  an  hour. 

(5)  There  are  no  complicated  parts  about  the  apparatus 
to  occasion  trouble,  and  the  several  parts  can  be  readily 
detached  for  cleaning  purposes. 

(6)  The  apparatus  is  well  adapted  for  the  analysis  of 
almost  every  kind  of  combustible  gaseous  mixture, 
ordinarily  met  with  in  technical  practice. 

Discussion. 
Mr.  J.  AV.  Cobb  said  that  no  branch  of  technical  analysis 
had  developed  more  in  the  past  few  years  than  the  analysis 
of   gases,    on   account   of   the    growing   conviction   that 

*  If  the  apparatus  is  required  for  the  analysis  of  such  diluted 
gases  as  producer  gas  or  blast-furnace  gas  only,  the  length  of  the 
pressure  tube  need  not  exceed  400  mm.,  in  which  case  •'■he  lengths 
of  the  measuring  tube,  A,  and  the  explosion  tube,  B,  could  be 
correspondingly  diminished,  with  consequent  reduction  of  the 
total  height  of  the  apparatus  above  the  working  bench.  But  such 
a  reduced  apparatus  would  be  unsuitable  for  the  analysis  of 
richer  gases. 
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scientific  control  was  essential  for  the  economical  use  of 
fuel.  The  development  was  however,  mainly  in  quantity 
and  not  in  quality.  The  Hempel  apparatus  was  a  good 
form  for  control  work  on  ordinary  combustion  processes, 
and  was  easy  to  manipulate,  but  others  must  have  felt 
the  need  that  he  himself  had  experienced,  for  some  more 
delicate  apparatus,  what  he  might  call  a  reference 
apparatus,  for  use  in  determining  with  certainty  the 
effect  of  comparatively  slight  alterations  in  the  con- 
ditions of  some  process.  He  assumed  that  this  apparatus 
was  intended  for  reference  rather  than  for  control  pur- 
poses.  In  comparing  the  results  obtained  by  the  authors 
in  the  analysis  of  producer  gases  with  those  generally 
obtained  from  the  Hempel  apparatus,  the  methane 
seemed  to  come  out  always  higher,  usually  about  1  per 
cent.  Why  was  this  ?  Could  comparison  be  made 
between  the  heating  power  as  calculated  from  analysis, 
and  the  same  as  determined  by  gas  calorimeter ;  he  had 
always  found  the  results  from  gas  calorimeters,  although 
comparable  with  one  another,  to  be  low  compared  with 
those  from  analysis,  and  more  so  than  could  be  explained 
bv  the  radiation  losses  of  the  calorimeters.  Finally  he 
should  like  to  compliment  the  authors  on  some  of  the 
novel  details  of  the  apparatus,  and  to  welcome  the  paper 
as  the  first  contribution  from  the  new  Fuel  and  Metal- 
lurgical Department  of  the  Leeds  University,  to  the 
Societ}-  of  Chemical  Industry. 

Mr.  T.  FAiRLEir  pointed  out  that  the  apparatus  was  by 
no  means  a  portable  one.  It  was  suitable  for  an  expert 
chemist  to  use.  The  washing  out  of  the  vessels  by  means 
of  the  vacuum  bottle  was  an  advantage,  and  the  use  of 
mercury  made  possible  greater  accuracy.  Water  was  very 
convenient  when  the  apparatus  had  to  be  carried  about, 
and  for  certain  work  the  results  were  near  enough. 

Mr.  F.  W.  Richardson  welcomed  the  apparatus  since 
he  had  to  suffer  a  good  deal  from  the  shortcomings  of 
other  forms  of  apparatus  for  gas  analysis.  He  noticed 
the  large  number  of  taps  but  was  pleased  to  hear  these 
were  not  likely  to  get  out  of  order.  He  asked  what 
lubricant  Prof.  Bone  used,  and  if  the  apparatus  was  suit- 
able for  extracting  dissolved  gases  from  liquids.  Had 
Prof.  Bone  found  trouble  b}r  the  action  of  bromine  on  the 
mcrcurv  used  ?  Mercury  was  clean  and  gave  accurate 
results,  and  he  was  surprised  to  see  how  often  water  or 
brine  was  recommended  in  its  place. 

Mr.  W.  Lowson  inquired  what  amount  of  concordance 
could  be  obtained  between  the  results  obtained  by 
exploding  the  unabsorbed  residue  of  a  coal  gas  in  three  or 
four   fractions. 

Mr.  C.  P.  Finn  asked  what  time  was  necessary  for  the 
gas  to  remain  in  contact  with  the  absorbent  and  if  shaking 
was  required.  He  had  always  found  two  treatments  with 
separate  lots  of  ammoniacal  cuprous  chloride  in  separate 
Hempel  pipettes  necessary  to  remove  carbon  monoxide 
completely. 

Prof.  W.  A.  Bone,  in  reply,  said  that  all  the  points 
raised  during  the  discussion  had  been  carefully  considered 
in  designing  the  apparatus,  and  many  years'  experience 
with  his  own  research  apparatus,  of  which  the  present  form 
was  an  adaptation,  had  convinced  him  of  its  reliability. 


It  was  not  perhaps  an  apparatus  to  put  into  the  hands 
of  a  works  foreman,  or  possibly  even  into  the  hands  of  a 
novice    in    the    laboratory,    but    anyone    with    ordinary 
manipulative  skill  and  practice  could  be  entrusted  with 
it.     It  had  been  in  daily  use  as  a  control  apparatus  in 
connection    with    a    large    producer     plant     under     Mr. 
Wheeler's  supervision  for  more  than  a  year,  and  had  given 
the  greatest  satisfaction.      The  Hempel  apparatus  was, 
in  his  opinion,   quite  unreliable  and  useless,  except  for 
very  rough  work,  and  he  was  not  surprised  to  hear  about 
the  low  methane  results  for  producer  gas  obtained  with  it. 
He  should  never  think  of  placing  any  reliance  on  results 
obtained  with  either  the  Hempel  or  the  Orsat  apparatus, 
where  the  estimation  of  small  quantities   of  any  given 
constituent   was   concerned,    or   where   small   differences 
in  composition  had  to  be  detected.     He  had  successfully 
applied  the  most  rigid  tests  to  his  research  apparatus  with 
hydrogen  containing  known  small  percentages  of  methane. 
Moreover,  whenever  he  had  had  occasion  to  supplement 
gas  analyses  by  calorimetric  tests  during  producer  trials, 
he  had  found  close  agreement  between  the  two  sets  of 
results.     Comparative   analyses    of   the   same   sample   of 
gas   with   the  research  apparatus  and  with  the  present 
apparatus    shewed   good    agreement,    arid    although    the 
latter  was  not  quite  capable  of  the  same  degree  of  refine- 
ment as  the  research  apparatus,  which,  indeed,  was  much 
more  costly,  it  was  nevertheless,  so  far  as  his  experience 
went,  a  thoroughly  reliable  instrument.     With  regard  to 
the    absorption    of   carbon    monoxide    by    means    of   an 
ammoniacal    solution    of    cuprous    chloride,    everything 
depended  upon  the  care  taken  in  preparing  the  solution. 
He  always  used  a  freshly  prepared  (i.e.. unused)  solution, 
containing  ammonium  chloride,  of  such  activity  that  it 
absorbed  carbon  monoxide  almost  as  rapidly  as    caustic 
potash    absorbs    carbon    dioxide.     Careful    experiments 
had  shown,   moreover,   that  after  two  successive   treat- 
ments of  a  gaseous  mixture  containing  large  quantities 
of  carbon  monoxide  with  such  an  active  solution,   the 
amount  remaining  unabsorbed  was  negligibly  small.     He 
often  used  a  solution  of  bromine  in  potassium  bromide 
for  the  absorption  of  unsaturated  hydrocarbons,  but  found 
no  difficulty  at  all  with  it.     With  regard  to  taps,  if  these 
were  carefully  selected  by  a  competent  judge,  and  kept 
lubricated  with  a  solution  of  india-rubber  in  vaseline,  and 
especially  if  the  whole  apparatus  was  regularly  washed  out 
with  dilute  acid  after  each  analysis — an  operation  which 
could  be  performed  in  less  than  two  minutes — no  trouble 
would  arise.     People  who  experienced  trouble  with  stop- 
cocks sticking  had  largely  their  own  carelessness  to  blame. 
There  could  be  no  doubt  but  that  gases  must  be  analysed 
over  mercury  if  accuracy  was  desired,  and  he  personally 
never  used  any  other  liquid  in  a  gas  analysis  apparatus  : 
the    best   substitute    for    mercury    would    perhaps    be    a 
mixture  of  equal  volumes  of   glycerin    and  water.     He 
could  not  agree  that  water  by  itself  was  "  good  enough  " 
for  even  rough  work.     In  these  days  when  gaseous  fuels 
played  so  important  a  part  in  industrial  operations  the 
need  of  exact  methods  of  gas  analysis  could  not  be  too 
much  insisted  on,  and  the  present  apparatus  was  designed 
to  meet  that  need. 
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Patents. 
Drijing    and    grinding    materials.     ().     Imray,     London. 

From   Soc.    of   Chem.    Industry,    Basle,    Switzerland. 

Eng.  Pat,  9741,  April  2<i.  1907.  ' 
A  horizontal  cylinder  with  open  ends  closed  by  perforated 
plates  is  surrounded  by  a  heating  jacket  and  is  mounted 
so  that  it  can  be  rotated  within  an  air-tight  oasing  in  which 
a  vacuum  is  maintained.  Within  tin-  cylinder  are  a 
number  of  balls,  or  "  grinding  bodies  "  of  steel,  or  other 


suitable  material,  which  crush  the  material  as  the  cylinder 
is  rotated.  The  material  to  be  treated,  which  may  contain 
any  quantity  of  moisture,  is  fed  by  suitable  means,  con- 
tinuously and  without  breaking  the  vacuum,  into  one 
end  of  the  cylinder.  It  is  ground  and  dried  and  con- 
tinuously discharged  from  the  other  end  of  the  cylinder 
into  the  first  of  two  valved  chambers,  which  form  an  air- 
lock, so  that  the  dried  material  can  be  continuously 
extracted  without  breaking  the  vacuum.  The  vapour 
odven  ofT  is  discharged  from  that  end  of  the  casing  at 
which    the    moist    material   enters   and    it   travels    in   the 
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opposite  direction  through  the  cylinder.  The  supply 
of  .-team  to.  and  the  extraction  of  the  condensed  water 
from,  the  jacket  is  effected  by  pijn's  which  pass  through 
the  axis  of  the  journal- hox  at  the  discharge  end  of  the 
apparatus. — W.  H.  C. 

Drying  granvlar  and  timSat  materials,     (!.    I).    Moffat, 

('old  Norton.  Etaex.  ling.  Pat.  10,664,  -May  7.  1!>07. 
The  material  to  be  dried  is  allowed  to  fall  from  a  feed- 
hopper  through  a  vertical  chamber  or  tower  whore  it  is 
heated  by  steam  coils,  and  is,  after  drying,  removed  from 
the  bottom  of  the  tower  by  a  pair  of  wheels,  provided 
with  blades,  which  are  rotated  in  casings.  To  facilitate 
the  escape  of  the  steam  or  vapour  given  off,  rows  of 
inverted  gutters  are  arranged  across  the  tower  at  various 
levels.  The  gutters  or  collecting  troughs  are  open  below 
and  at  both  ends,  and  rapidly  convey  the  vapour  through 
openings  in  the  walls  to  an  external  jacket,  from  which 
it  is  conducted  by  pipes  to  a  condenser.  To  prevent  the 
material  under  treatment  becoming  clogged,  a  series  of 
rows  of  bars  which  receive  a  reciprocating  motion  from 
without,  are  arranged  at  intervals  across  the  chamber. 

— W.  H.  C. 

Drying  apparatus.  A.  Huillard.  Suresnes,  France.  Eng. 
Pat.  14,844,  June  27,  1907.  Under  Int.  Conv.,  Julv  11, 
1906. 

See  Addition  of  Aug.  10,  1906.  to  Fr.  Pat.  318,562  of  1902  ; 
this  J.,  1907,  81.— T.  F.  B. 

Boiling  easily  /naming  or  frothing  substances,   more  par- 

ticvlarh/  resin  size  ;    Apparatus  for .     O.  Schmidt. 

Heidehau,  Germany.  Eng.  Pat.  15,257,  July  2,  1907. 
A  coil  of  pipe  in  which  at  least  some  of  the  coils  are 
vertically  above  one  another,  is  suspended  from  a  chain 
and  pulleys  above  the  open  vessel  in  which  the  liquid 
(e.g.,  resin  size)  is  boiled,  and  is  connected  by  a  flexible 
pipe  to  a  supply  of  cold  water.  When  signs  of  foaming 
are  observed,  the  coil  is  lowered  to  a  greater,  or  lesser 
degree  into  the  liquid,  so  that  the  froth  and  the  upper 
portions  of  the  liquid  are  cooled,  and  boiling  over  is  pre- 
vented.—W.  H.  C. 

Concentrating  apparatus  ;    Continuously  acting .     P. 

Kestner,    Lille.    France.     Eng.    Pat.    18,576,    Aug.    16, 
1907.     Under  Int.  Conv.,  Aug.  16,  1906. 


The  claim  is  for  improvements  in  the  multiple-effect  con- 
centrating apparatus  described  in  Eng.  Pat.  6372  of  1903 
(this  J.,  1904,  363).  The  lower  ends  of  the  tubes,  B, 
project  beyond  the  lower  surface  of  the  tube-plate,  K, 
into  the  inlet  chamber,  I),  and  the  end  of  the  liquid- 
supply  pipe,  E,  from  the  previous  "  effect  "  projects  into 
this  chamber  as  shown.  The  object  of  the  arrangement 
is  to  keep  the  level  of  the  liquid  above  the  lower  ends  of 
the  tubes,  so  that  the  steam  which  is  generated  owing 
to  the  lowering  of  the  pressure  as  the  liquid  passes  from 
unit  to  unit  of  the  apparatus,  or  which  is  introduced 
specially,  collects  in  the  trap  so  formed  and  is  evenly 
distributed  among  the  tubes,  which  have  slots,  L,  formed 
to  admit  it.  It  is  stated  that  by  this  arrangement,  both 
the  steam  and  liquid  are  very  evenly  distributed  between 
the  tubes,  and  that  a  greater  degree  of  efficiencv  is  thus 
attained.— W.  H.  C. 


C<»ir(  »t rating  apparatus  with  long,  vertical  tubes.  J.  F.  P. 
Kestner.  Fr.  Pat.  380,804,  Aug.  13,  1907.  Under 
Int.  Conv.,  Aug.  16,  1906. 

See  Eng.  Pat.  18,576  of  1907  ;  preceding.— T.  F.  B. 

Calcareous  fur  deposit';    Solvent  for -.     C.   Schmidt, 

Weser,  Germany  Eng.  Pat.  19,292,  Aug.  27,  1907. 
Twknty  parts  of  "  soda  "  and  8  parts  of  borax  are  mixed 
with  8  parts  each  of  the  following  tanning  materials  : 
myrobolans,  divi-divi  maletta,  mangrove,  oak,  quebracho, 
mimosa,  pine  and  vallonea  (valonia),  all  in  a  state  of  fine 
powder.  The  mixture  is  added  to  300  parts  of  water 
for  use.— W.  H.  C. 

Filter-press.     F.   W.   von  Oven,   Aurora,   111.     U.S.   Pat. 

872,008,  Nov.  26,  1907. 
The  filter-press  consists  of  a  stationarjr  and  a  movable 
head,  and  of  interposed  chamber-forming  frames  com- 
prising rims  with  open-work  flexible  centre-portions. 
Ears  or  lugs  project  from  these  rims  and  contain  openings 
aligned  in  the  press  to  form  the  feed-passage,  and  ports 
lead  from  this  passage  into  the  chambers  between  the 
frames.  The  sides  of  the  frames  are  covered  with  filtering- 
cloth.— A.  G.  L. 

Filtering-plate ;     Porous ,    and    process    of    making 

such  filtering -plate.  P.  D.  Gray,  Assignor  to  T.  R. 
Gray,  San  Francisco,  Cal.  U.S.  Pat.  872,621,  Dec.  3, 
1907. 
Pure  block  tin  is  mixed  with  some  soluble  substance  and 
the  mixture  moulded  and  pressed  into  shape.  The  soluble 
body  is  then  dissolved  out,  leaving  the  plates  of  block 
tin  in  a  porous  condition.— W.  H.  C. 

Filtering  liquids  ;    Apparatus  for .     W.  Reeves  and 

B.  Bramwell,  Belfast.     U.S.  Pat.  873,458,  Dec.  10,  1907. 
See  Eng.  Pat.  3050  of  1904  ;  this  J.,  1905,  77.— T.  F.  B. 

Filter-press.     F.     B.     Anderson,     Cleveland,  Ohio.     U.S. 

Pat.  873,482,  Dec.  10,  1907. 
A  casing  and  a  head-piece,  or  cover,  are  mounted  on  a 
frame  so  that  the  latter  can  be  moved  towards,  or  away 
from  the  former.  The  head-piece  carries  a  number  of 
independent  filter-plates,  or  leaves,  which  are  hinged  upon 
it  and  covered  by  filter  bags,  or  cloths. — W.  H.  C. 

Mixing  fluids   and   molten   metals   of  different   densities  ; 

Device   for .     H.  Leiser,  Thorn,    Germany.     U.S. 

Pat.  873,131,  Dec.  10,  1907. 
See  Eng.  Pat.  25,108  of  1906  ;  this  J.,  1907, 1269.— T.  F.  B. 

Still  with  a  movable  body.     G.  Martel.     Fr.  Pat.  379.857, 

July  13,  1907. 
The  body  of  the  still  is  supported  on  a  carriage  running 
on  rails  which  extend  from  the  charging  place,  beneath 
the  still-head  to  the  place  of  discharge.  The  still-head, 
swan-neck,  and  condenser  are  fixed  and  supported  on 
pillars.  When  charged,  the  body  of  the  still  is  moved 
beneath  the  still-head  and  brought  into  contact  with  it 
either  by  raising  a  platform  which  carries  the  rails  beneath 
the  still-head,  or  by  lowering  the  latter  by  mechanical 
means.  The  joint  is  made  tight  in  any  suitable  manner, 
and  connection  to  the  steam  supply  is  automatically 
made  at  the  same  time.  When  the  distillation  is  complete, 
the  platform  is  lowered  and  the  still -body  moved  away 
to  the  discharging  place  and  another  still-body  previously 
charged  takes  its  place.  In  this  way  a  great  deal  of  time 
is  saved  and  the  cleaning  of  the  still-body  is  facilitated, 
for  which  purpose  it  may  be  mounted  on  trunnions  so 
that  it  can  be  tilted.— W.  H.  C. 

Bumping    of    liquids    undergoing    distillation    in    vacuo ; 

Apparatus  to  prevent .     E.   A.   R.   Chenard.     Fr. 

Pat.  380,844,  Aug.   14,  1907. 

The  bumping  of  liquids  undergoing  distillation  in  vacuo 
is  caused  by  the  complete  absence  of  air  in  the  liquid  due 
to  the  vacuum.  To  overcome  the  difficulty,  a  very  small 
amount  of  air  is  admitted  to  the  vessel  by  a  pipe  which 
passes  through  the  shell  and  dips  into  the  liquid.  The 
upper  end  of  this  pipe  is  expanded  into  a  funnel  which 
can  be  completely  or  partially  closed  by  a  tapered  rubber 


14 


Cl.  II.— FUEL,   GAS,   &   LIGHT. 


[Jan.  15,  1908. 


plug,  guided  by  a  rod  and  moved  by  screw  with  a  milled 
head  at  the  top.  The  interior  of  the  funnel  is  grooved 
to  ensure  better  contact  with  the  rubber. — W.  H.  C. 

II.— FUEL,  GAS,  AND  LIGHT. 

Carbon  monoxide  in  coal  gas.     L.  Vignon.     Compt.  rend., 

1907,  145,  1177—1179. 
After  allowing  for  the  carbonates  and  the  water  contained 
in  the  coal,  the  author  finds  that : — 1.  A  coal  yields  on 
distillation  more  carbon  monoxide  and  carbon  dioxide 
as  it  contains  more  oxygen.  2.  When  the  coal  is  dis- 
tilled at  900°  C,  the  gases  contain  about  one-third  of  the 
oxygen  contained  in  the  coal. — J.  T.  D. 

Carburaiion  of  water -gat  with  mineral  oils.      E.   Graefe. 

Petroleum,  1907,  3,  193—199. 
The  author  discusses  some  properties  of  mineral  oils 
with  reference  to  the  suitability  of  the  oils  as  carburetting 
agents,  the  value  of  the  gas  being  regarded  as  depending 
upon  its  calorific  power  rather  than  on  its  candle  power. 
The  oils  used  were  gasified  on  an  industrial  scale  in  a 
retort,  and  the  results  are  considered  comparable  with 
those  which  would  be  obtained  in  a  carburetting  plant. 
Light  constituents  in  the  oil  do  not  render  the  gas  unstable 
wheneoldt  Ligroi'n (petroleumspirit)of  which  80 per  cent, 
distilled  below  100°  C.,  gave  a  gas  60  litres  of  which, 
corresponding  to  8-82  grins,  of  the  spirit,  deposited  only 
3-68  grms.  when  cooled  to  -  80°  C.  The  gases  made  from 
two  crude  oils  yielding  11  per  cent,  and  2  per  cent,  of 
distillate  below  150°  0.,  gave  1-077  grms.  and  1-893  grms. 
of  deposit  at  -  80°  C.  from  25  litres  and  30  litres  of  gas 
respectively.  75  per  cent,  of  the  heat  value  of  the 
petroleum  spirit  mentioned  is  obtained  in  the  gas.  The 
litrht  constituents  of  crude  oils  must  generally  be  sepp rated, 
however,  on  account  of  the  low  flash  point  of  the  crude 
oils.  The  sulphur  in  mineral  oils  does  not  greatly  affect 
the  sulphur  content  of  the  purified  gas.  On  gasifying  an 
oil  containing  1-16  per  cent,  of  sulphur,  the  sulphur  was 
accounted  for  as  follows  : — 


In  the  crude  gas  as  H2S 

In  the  tar 

In  the  purified  gas   

In  the  coke  


I. 


35-3  per  cent. 
59-5       do. 

1-97     do. 

3-31     do. 


II. 


75-2  per  cent. 
21-2       do. 
1-85     do. 
Traces. 


The    first   experiment   was    carried   out   at   the    lower 
temperature  and  the  yield  of  gas  was  about  23  per  cent. 

freater.  Crude  oils  containing  asphaltum  can  be  used, 
ut  more  carbon  is  deposited,  and  the  heat  efficiency 
of  the  process  is  less.  Two  crude  oils  containing  4-76 
and  4-0  per  cent,  of  asphaltum  gave  4-0  and  5-7  per  cent, 
of  coke  respectively,  with  heat  efficiencies  of  59-4  and 
5G-5  per  cent.,  whilst  an  oil  free  from  asphaltum  gave 
only  1-8  or  2-5  per  cent,  of  coke,  and  heat  efficiencies  of 
C0-3  or  63  per  cent.— A.  T.  L. 

Patents. 

Fuel  briquettes  ;     Insoluble .     A.  Tavernier,  London. 

Eng.  Pat.  14,795,  June  27,  1907. 
Briquettes  which  are  smokeless  and  insoluble  in  water 
are  made  from  wood  or  wood  refuse  and  the  liquor  obtained 
from  the  lixiviating  tanks  of  wood  paper  mills,  with  a 
small  quantity  of  pitch  or  rosin.  The  wood  is  damped 
with  slightly  acidulated  water  and  carbonised  in  one  or 
other  of  two  brick  chambers  through  which  the  boiler 
flue  gases  pass  on  their  way  to  the  stack.  The  two 
chambers  are  used  alternately,  and  a  fan  is  provided  in 
the  stack  to  maintain  the  draught.  The  charcoal  obtained 
is  made  into  a  paste  with  the  concentrated  liquor  from 
the  lixiviating  tanks,  and  the  mixture  is  dried  and  ground, 
forming  a  non-porous  material  which  may  be  briquetted 
with  only  a  small  quantity  of  pitch  or  rosin. — A.  T.  L. 

Drying  of  peat  and  other  vegetable  substances  containing  a 

large  quantity  of  water.     R.    Buch,    Berlin,    Germany. 

Eng.  Pat.  15,150,  July  1,  1907. 

The  peat  is  fed  into  one  end  of  a  horizontal  rotating 

cylinder  provided   with  an  internal  helical   blade  which 


disintegrates  the  peat  and  moves  it  forward  through  the 
cylinder  to  the  other  end.  The  treated  material  is  dis- 
charged through  apertures  in  the  periphery  of  the  cylinder 
near  one  end,  which  extends  into  a  furnace.  The  hot  gases 
from  the  furnace  are  mixed  with  steam  to  prevent  the 
charring  of  the  peat  and  are  introduced  into  the  open 
end  of  the  cylinder  which  projects  into  the  furnace  by  a 
funnel  which  penetrates  some  distance  into  the  cylinder 
and  shields  the  discharge  openings. — W.  H.  C. 

Fuel ;    Process  for  preparing  a .     T.  Parker.     Fr.  Pat. 

380,366,  July  30,  1907.     Under  Int.  Conv.,  Aug.  1,  1906. 

See  Eng.  Pat.  17,347  of  1906  ;  this  J.,  1907,  1271.— T.  F.  B 

Coke  ovens.     W.   L.   Wise,   London.     From  Soc.   Solvav 
et  Cie.,  Brussels.     Eng.  Pat.  16,786,  July  22,  1907.  * 

In  a  battery  of  coke  ovens  having  a  regenerator  beneath 
each  oven,  the  flues  are  arranged  so  that  any  oven  can 
be  isolated  from  the  regenerator  beneath  it,  without 
interrupting  the  heating  of  the  adjacent  ovens  ;  and  two 
adjacent  passages  are  provided  for  the  outlet  of  burnt 
gases  from  the  heating  flues  of  each  oven,  one  leading  to 
the  regenerator  and  the  other  direct  to  the  chimney  or 
to  a  boiler  or  other  apparatus  to  be  hea,ted,  and  one  or 
other  of  these  passages  may  be  closed  by  a  common 
damper.  In  the  construction  shown,  the  hot  air  from 
a  regenerator  passes  to  four  horizontal  heating  flues 
in  the  wall  separating  two  adjacent  ovens,  two  flues 
being  near  the  right-hand  wall  of  the  left-hand  oven, 
and  two  near  the  left-hand  wall  of  the  right-hand  oven. 
Either  pair  of  flues  may  be  closed  by  dampers.  Similar 
heating  flues  with  dampers  are  connected  with  the  other 
end  of  the  same  regenerator.  By  closing  the  dampers 
of  the  heating  flues  of  any  oven,  the  oven  may  be  isolated, 
whilst  the  regenerator  beneath  it  still  supplies  hot  air 
for  the  adjacent  oven. — A.  T.  L. 

Alcohol ;    Denatured for  use  in  motor-cars  and  -boats 

and  other  internal  combustion  engines  and  for  lighting 
and  healing.     J.  Novel.     Fr.  Pat.  380,31 0,  July  27,  1907. 

The  best  mixture  is  stated  to  consist  of  alcohol,  80  parts  ; 
acetone,  10 ;  and  petrol,  10  parts,  and  it  is  claimed 
that  this  mixture  can  be  used  in  existing  types  of  internal 
combustion  engines  without  altering  the  carburettor, 
or  making  any  other  modification,  and  that  the  engine 
can  be  started  cold  even  at  a  temperature  of  -  10°  C. 

— W.  H.  C. 

Gas  producers  for  bituminous  coal  or  other  fuel  containing 
volatile  matters.  J.  S.  Daniels,  E.  P.  Higgins,  and  F.  L. 
Daniels,  Stroud.     Eng.  Pat.  1313,  Jan.' 18,  1907. 

The  fuel  is  fed  by  a  screw  or  other  device  into  the  lower 
end  of  an  open  vertical  retort  passing  through  the  centre 
of  an  annular  grate  and  upwards  through  the  hot  fuel 
in  the  producer.  At  the  upper  end  of  the  retort,  the 
fuel  is  deflected  by  a  spreader  depending  from  the  top 
of  the  producer,  and  falls  over  the  top  edge  of  the  retort 
on  to  the  annular  fuel  bed.  The  gases  from  the  retort 
and  from  the  producer  fire  may  pass  together  to  the 
scrubbing  plant  through  an  outlet  near  the  top  of  the 
producer,  or  the  gas  outlet  may  be  at  the  level  of  the 
fire,  and  the  gases  from  the  retort  may  be  drawn,  by  an 
exhauster  or  by  a  steam  jet,  through  an  outlet  near  the 
top  of  the  producer  into  a  down-pipe  which  delivers  them 
into  the  producer  at  the  combustion  zone  or  below  the 
grate.— A.  T.  L. 

Gas-producer.  E.  D.  Hopcroft,  Assignor  to  The  Hopcroft 
Gas  Producer  Co.,  Bridgeport,  Conn.  U.S.  Pat.  872.625, 
Dec.  3,  1907. 

The  claim  is  for  a  producer  comprising  a  generator, 
a  gas-washing  and  cleansing  chamber,  a  steam-generating 
chamber,  and  a  connection  to  a  gas-engine.  The  exhaust 
gases  from  the  latter  pass  through  a  chamber  in  which 
a  fan- wheel  is  placed,  the  latter  being  rotated  by  the 
exhaust  gases.  The  rotation  of  the  fan-wheel  actuates 
a  governor  which  controls  the  supply  of  steam  to  the 
generator. — W.  H.  C. 
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Gas-product r.     C.  Gamer,   Fort  Worth,  Tex.     U.S.  Pat. 

$73,037,  Dec.  10,  1907. 
A  vertical  generator  is  connected  to  a  series  of  vertical 
cylinders  which  are  connected  together  alternately  above 
and  below  by  boxes.  A  rod  which  passes  centrally 
through  each  cylinder  carries  a  number  of  bafne-plates 
or  "'  separators."  and  the  lower  boxes  are  provided  with 
sealed  drain  pipes.— W.  H.  C. 

Gas- product r.     A.  J.  Gifford,  Assignor  to  C.  H.  Morgan, 

Worcester,  Mass.  U.S.  Pat.  873,039,  Dec.  10,  1907. 
Thk  generator  has  an  annular  chamber  formed  in  the 
wall  from  which  tuyeres  pass  into  the  body  of  the 
generator.  Vertical,  adjustable  and  removable  telescopic 
pipes  are  supported  within  the  annular  chamber  from  above, 
and  communicate  below  with  the  air,  conveying  it  to  the 
tuyeres,  and  mav  have  their  lower  ends  sealed  by  Mater 
when  desired. — W.  H.  C. 

Gas  manufacture.     H.  I.  Lea,  Pittsburg,  Pa.     U.S.  Pat. 

873,260,  Dec.  10,  1907. 
Air  is  passed  through  a  bed  of  fuel  in  such  quantity  that 
only  partial  combustion  takes  place.  A  portion  of  the 
gas  so  formed  is  passed  into  a  second  chamber  where  it  is 
mixed  with  hydrocarbon  oil,  and  sufficient  air  is  admitted 
to  burn  the  gas  and  to  generate  enough  heat  to  decompose 
the  oil  and  fix  the  resulting  vapours  as  permanent  gases. 
The  enriched  gas  so  produced  is  then  mixed  with  the 
remainder  of  that  coming  from  the  generator  and  forms 
a  fuel  gas  of  high  calorific  value. — W.  H.  C. 

Carbonising  coal  for  the  production  of  gas  ;   Apparatus  for 

.     W.  Young,  Peebles,  and  S.  Glover,  St.  Helens. 

U.S.  Pat.  873,647,  Dec.   10,  1907. 

See  Eng.  Pat.  23,050  of  1905  ;  this  J.,  1906,  1033.- T.F.B. 

Gas-producer  with  oscillating  fire-bars.     Soc.  Menot  pere 

et  fils  et  Deneuville.     Fr.  Pat.  380,340,  July  29,  1907. 
This    specification    describes     a    suction    gas-producer 
provided  with  fire-bars  that  may  be  rocked  periodically 
or  continuously,  to  remove  the  ashes. — H.  B. 

Carburetted  air  and  analogous  gaseous  mixtures  ;    Prnctse 

for  increasing  the  stability  of .     Soc.  anon,  du  Gaz 

Catalytique.     Fr.  Pat.  380,532,  Aug.  3,  1907. 
Carburetted  air  is  rendered  less  liable  to  condensation 
by   passing   it  through   vessels   containing  contact  sub- 
stances.— H.  B. 

Lighting  gas  ;•    Process  and  apparatus  for  the  manufacture 

of .     E.  U.  G.  Ernst.     Fr.  Pat.  380,597,  Aug.  6, 

1907.     Under  Int.  Conv.,  Aug.  8  and  Sept.  14,  1906. 

Coal  is  fed,  either  with  or  without  oil,  into  the  upper  end 
of  a  vertical  generator,  which  opens  at  its  lower  end  into  a 
water-sealed  vessel  from  which  the  coke  or  ashes  may  be 
drawn.  The  generator  is  not  heated  externally ;  a 
limited  amount  of  air,  which  has  been  heated  by  passing 
through  channels  in  its  refractory  walls,  is  delivered  into 
it  at  a  point  about  1  metre  below  the  top  of  the  coal,  and 
the  combustion  of  this  air  generates  heat  sufficient  to 
effect  the  continuous  carbonisation  of  the  freshly-fed 
coal  in  the  upper  region,  as  well  as  the  production  of 
water-gas  from  the  steam  formed  by  the  hot  coke  or  ashes 
in  the  water-sealed  pau.  The  mixed  gases  produced  are 
led  off  at  the  top  of  the  generator.—  H.  B. 

Illuminating  gas  :  Removal  of  naphthalene  from .     W. 

Grafton,  East  Ham,  Essex.     Eng.  Pat.  27,908,  Dec.  7, 

1906. 
Ay  oily  solvent  of  a  spirituous  nature,  obtained  as  an 
early  distillate  of  petroleum  oil  or  ot  the  residue  of  oil 
used  in  the  manufacture  of  carburetted  water-gas,  is 
used  preferably  in  a  rotary  scrubber  for  absorbing 
naphthalene.  The  oil  is  kept  at  about  160°  F.  by  means  of 
steam  pipes,  and  when  saturated  with  naphthalene,  it  is 
cooled,  separated  from  the  solid  naphthalene  which  is 
deposited,  and  may  then  be  m;ed  again.  Asuitable  solvent 
of  sp.  gr.  0-895-- 0-917  and  distilling  below  390°  F.  is 
obtained  from  the  tar  resulting  from  the  manufacture  of 
oil-carburetted  water-gas  of  18  to  30  candle  power. 

—A.  T.  L. 


Gases  7    Apparatus  for  removing  solid  or  liquid  particles 

from .     F.  Sepulchre.     Fr.  Pat.  380,249,  July  25, 

1907. 

See  Eng.  Pat.  13,510  of  1907  ;  this  J.,  1907,  1189.— T.F.B. 

Oxide  of  iron  [spent]  ;    Revivifying ,  and  apparatus 

therefor.  S.  Glover,  St.  Helens,  and  T.  Glover,  Norwich. 
Eng.'  Pat,  26,039,  Nov.  17,  1906. 
The  spent  iron  oxide  of  gas  purification  is  supplied  to  a 
revolving  iron  cylinder,  lined  internally  with  bricks  in 
which  blocks  projecting  inwards  are  fixed  in  the  form  of  a 
helix.  As  the  drum  revolves,  the  oxide  is  successively 
lifted  by  the  projecting  blocks  and  dropped  again,  whilst 
air  and  steam  are  injected,  preferably  by  means  of  pipes 
extending  along  the  bases  of  the  projecting  blocks. 
The  oxide  is  discharged  into  a  receptacle,  and  then 
mechanically  lifted  to  an  elevated  hopper,  whence  it  is 
discharged  "  by  an  inclined  conveyor  to  re-enter  the 
charging  end  of  the  cylinder  for  repeating  the  treatment, 
which  is  continued  as  long  as  necessary.  Arrangements 
are  also  described  for  use  when  a  stationary  drum  or 
cylinder  is  used. — E.  S. 

Mantles  7     Manufacture    of    incandescence .     H.    L. 

Cossard.     Fr.  Pat.  380,248,  July  25,   1907. 
The  nitrates  of  thorium  and  cerium  to  be  employed  are 
dissolved  in  a  reducing  solution,  such  as  a  solution  of 
hydroxylamine  ;    fabrics  are  impregnated  with  the  liquid, 
then  dried  and  burned  off. — H.  B. 

Electric  conductors  more  especially  applicable  for  use  as 
incandescing  bodies  for  electric  lamps  ;    Manufacture  of 

.     w.    D.    Coolidge,    Schenectady,    N.Y.,    U.S.A. 

Enc  Pat.  23,334,  Oct.  20,  1903.  Under  Int.  Conv., 
May  9,  1906. 
A  refractory  clement,  such  as  tungsten,  molybdenum 
or  boron,  is  incorporated  with  an  amalgam  at  such  a 
temperature  and  in  such  proportion  as  to  form  a  plastic 
mass.  The  amalgam  may  consist,  for  example,  of  equal 
weights  of  mercury  and  cadmium.  The  mass  is  then 
squirted,  whilst  warm,  into  wires  of  the  desired  diameter, 
which  are  next  heated  in  vacuo  or  in  an  atmosphere  of 
hydrogen,  or  are  otherwise  treated  so  as  to  expel  the 
amalgam  from  the  wire,  leaving  a  coherent  filament  of 
the  refractory  element. — H.  B. 

Electric,  conductors  more  especially  ap[Mcable  for  use  as 
incandescing  bodies  in  electric  lamps  ;    Manufacture  of 

.     w.  C.  Arsem,  Schenectady,  N.Y.,  U.S.A.    Eng. 

Pat.  23,335,  Oct.  20,  1906.  Under  Int.  Conv.,  May  9, 
1906. 
A  refractory  metal,  such  as  molybdenum,  is  heated 
with  a  less  refractory  metal,  such  as  copper,  until  the 
latter  fuses  ;  the  alloy  produced  is  rolled  or  otherwise 
given  the  desired  shape,  and  the  conductor  so  obtained 
is  then  heated  in  vacuo  or  in  an  inert  atmosphere,  so  as  to 
drive  out  the  less  refractory  metal  and  leave  a  coherent 
conductor  of  the  refractory  metal.  —  H.  B. 

Electric  conductors  more  especially  applicable  for  tise  as 
incandescing  bodies  in  electric  lamps  ;    Manufacture,  of 

.     w.    D.    Coolidge,    Schenectady.    N.Y.,    U.S.A. 

Eng.  Pat.  23,336,  Oct.  20,  1900.  Under  Int.  Conv., 
May  9,  1906. 
A  refractory  element,  such  as  tungsten,  is  incorporated 
with  a  heated  ductile  metal  or  alloy  having  a  lower 
vaporising  temperature — e.g.,  an  alloy  of  208  parts  of 
bismuth  and  112  parts  of  cadmium.  The  plastic  mass 
is  squirted  into  wires  of  the  desired  diameter,  which  are 
then  heated  in  vacuo  or  in  an  inert  atmosphere,  so  as  to 
expel  the  alloy  from  the  wire  and  leave  a  coherent  filament 
of  the  refractory  element. — H.  B. 

Incandescence    electric    lamps  ;      Manufacture    of . 

C.  H.  Stearn,  London,  and  C.  F.  Topham,  Kew  Gardens. 

Eng.  Pat.  28,680,  Dec.  15,  1906. 
To  prevent  blackening  of  the  glass  during  the  prolonged 
exhaustion  which   is   necessary   in   the   manufacture    of 
incandescence  lamps   with  metallic  filaments,  an  atmo- 
sphere of  phosphorus   vapour  is  maintained  around  the 
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filament  during  the  process,  the  bulb  being  kept  at  such  a 
temperature  that  no  phosphorus  is  deposited  on  the 
glass.  Before  exhaustion,  the  contacts  between  the 
filament  and  the  leads,  and  also  the  central  glass  stem 
if  such  be  used,  are  painted  with  finely -divided  red  phos- 
phorus mixed  with  alcohol  or  ether.  The  bulb  is  heated 
during  exhaustion  by  an  external  air-bath  kept  at  380 — 
400°  C— A.  T.  I,. 

Graphite   conductors   [for   incandescence   lamps]  ;     Manu- 
facture of .     Cic.   Franc,   pour  l'Exploitation  des 

Proc.   Thomson-Houston.     Fr.   Pat.   380,378,   July  30, 
1907.     Under  Int.  Conv.,  Aug.  1  and  6,  1906. 

See  Eng.  Pat.  19,398  of  1906  ;  this  J.,  1907,  1131.—  T.F.B. 
Bare-earth  metals,  etc.     U.S.  Pat.  873,205.     Sea  XX. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Petroleum  ;    Optical  activity  of ,  and  its   relation  to 

the  question  of  origin.     R.  Zaloziecki  and  H.  Klarfeld. 
Chem.-Zeit,  1907,  31,  1155—1156,  1170—1172. 

The  authors  examined  a  number  of  Galician  oils  and  also 
one  each  from  Pennsylvania,  Russia,  and  Germany.  In 
each  case  the  oil  itself  was  examined  and  afterwards  the 
fractions  obtained  by  distilling  in  vacuo  (12 — 15  mm.), 
or  up  to  250°  C.  at  ordinary  pressure  and  subsequently 
in  vacuo,  and  also  the  residuum.  No  optical  activity  was 
observed  in  the  case  of  the  Pennsylvanian  and  Russian 
oils,  the  pale  Galician  oils  from  Broczkow,  Kienczany, 
Kryg  and  Pagorzyna,  or  the  dark-coloured  Galician  oils 
from  Bitkow,  LTrycz,  and  Warikowa-Brelikow.  Of  the 
dark-coloured  Galician  oils  from  Boryslaw-Tustanowice, 
Harklowa,  Kosmaez,  Pasieczma,  Schodniea,  Rogi,  and 
Wojtowa,  and  also  the  German  oil  (from  Celle-Wietze), 
the  lighter  fractions  obtained  by  distilling  at  ordinary 
pressure  (up  to  250°  C.)  were  inactive,  but  the  heavier 
fractions  obtained  by  distilling  in  vacuo  were  optically 
active.  •  In  the  case  of  a  Moravian  oil  (from  Ungarisch- 
Brod),  which  had  the  rotation,  [ci]d= +0-55,  a  value  of 
[o]d=0-56  was  obtained  by  multiplying  the  percentage 
yield  of  each  distillation-fraction  by  its  specific;  rotatory 
power,  adding  together  the  values  thus  obtained,  and 
dividing  by  100.  This  close  agreement  leads  the  authors 
to  conclude  that  no  alteration  in  the  optical  properties  of 
the  oil  is  caused  by  distillation  in  vacuo  under  ordinary 
conditions.  The  results  as  a  whole  show  that  some 
Calician  oils  exhibit  an  optical  activity  unsurpassed  by 
oils  of  any  other  origin.  Light  pale  oils  are  generally 
inactive,  whilst  heavy  dark  oils  are  usually  active.  On 
distillation,  the  optical  activity  is  confined  to  the  higher- 
boiling  fractions  (above  200°  C.  at  12—15  mm.  pressure). 
All  of  the  optically-active  crude  Galician  oils  are  char- 
acterised by  high  viscosity  due  to  a  large  content  of 
asphaltic  and  resinous  constituents,  but  there  appears 
to  be  no  relation  between  the  optical  activity  and  the 
paraffinoid  or  nanhthenio  character  of  the  oils.  In 
conclusion  the  authors  discuss  various  hypotheses  as  to 
the  origin  of  petroleum. — \.  S. 

Petroleum;      Radio-activity    of     —   .     I).     Hurnruzescu. 
Petroleum,    1907,  3,  235— 23ft 

l'i:  luminary  experiments  on  I  he  radio-acl  ivit  v  of  different 
Roumanian  petroleums  indicate  that  the  lightest  varieties 
are  the  most  active  and  that  the  activity  decreases  with 
time. — A.  T.  L. 

/•',//(/'>•  earth  ;    German  as  a  decolorising  agent  [for 

oUe].     E.Graofe.     Petroleum,  1907,8,292—295. 

I  i  is  stated  that  the  dccolorisation  of  liquids  \>\  such 
substances  as  oharcoal,  kieselguhr,  and  fullers  earth  \.-~  a 
physical  and  not  a  chemical  process,  Fuller's  earth 
having  proved  itself  to  ha  a  good  decoloriser  of  mineral 
oil  and  mineral  products,  the  uuthor  haw  carried  out  some 


experiments  on  deposits  of  this  earth  occurring  at  Frau- 
stadt  in  Silesia.  This  earth  is  a  light  grey  substance, 
and,  in  the  form  sent  out  by  the  company  working  the 
deposit,  it  contains  3 — 5  per  cent,  of  hygroscopic  moisture. 
The  fuller's  earth  in  this  form  gives  good  results  as  a 
decoloriser  of  mineral  oils,  vaseline,  and  fats  and  fatty 
oils.  It  may  be  used  either  in  the  form  of  a  filter  or  by 
directly  feeding  into  the  liquid  which  is  kept  stirred.  The 
earth  acts  better  after  being  dried,  and  best  of  all  after 
it  has  been  heated  to  400°  C,  when  the  water  of  con- 
stitution is  driven  off,  and  the  powder  becomes  vellow. 

— C.  E.  F. 

Carburation  of  water-gas   with  mineral  oils.     E.   Graefe. 
See  II. 


Patents. 

Wurtzilite   or   elaterite  ;     Process   for  treating .     M. 

Stine,  New  York.     Eng.  Pat.   19,629,  Sept.  2,  1907. 

See  U.S.  Pat.  864,S36of  1907  ;  this  J.,  1907,  1099.— T.F.B. 

Heavy  petroleum;    Continuous  apparatus  for  "cracking" 
.     E.  A.  Barbet.     Fr.  Pat.  380,282,  Oct.  3,  1906. 


Instead  of  "  cracking  "  petroleum  residues  in  the  usual 
manner  in  a  cast  iron  still  known  as  the  "  black  pot,' 
they  are  run  continuously  from  the  rectifying  still  into 
the  apparatus  shown  in  Figs.  1  and  2.  It  consists  of  upper 
and  lower  chambers,  F,  O,  connected  by  cast  iron  pipes 
H,  and  having  the  upper  chamber,  F,  surmounted  by  a 
still  head,  N.  The  apparatus  is  fixed  between  the  furnace 
and  the  boiler  of  the  rectifying  still,  so  that  it  receives  the 
first  impact  of  the  hot  gases,  the  heating  effect  being 
further  increased  by  a  wall  of  pigeon-hole  brickwork 
built  between  the  apparatus  and  the  boiler,  the  latter 
being  heated  by  the  waste;  Hue  gases  from  the  apparatus. 
The  oil  from  the  still  enters  through  the  pipe,  r,  and  is 
equally  distributed  between  the  pipes,  H,  by  the  constant- 
level  pieces,  h.  As  the  oil  trickles  down  the  pipes,  H,  it 
is  "cracked"  by  the  intense  heat,  and  the  vapours  pass 
away  by  the  still-head,  N,  to  the  condenser.  The  carbon, 
or  coke  formed  is  deposited  in  part  on  the  sides  of  the  tubes, 
but  the  larger  portion  is  carried  doun  by  the  excess  of 
oil  to  the  lower  chamber,  <!,  from  which  it  is  from  time  to 
time  removed.  The  excess  of  oil  Hows  out  at  ij.  and  is 
ii  tinned  to  the  upper  chamber  by  an  emulsifying  injector 
aotuated  by  steam.  The  apparatus  is  worked  in  pairs  so 
that  one  set  of  tubes  can  bo  cleaned  without  stopping  the 
process.  The  cleaning  which  is  claimed  to  be  very  easy 
mil  to  be  one  of  the  features  of  the  invention,  is  performed 
by  taking  oil  the  still-head,  N,  removing  the  pieces,  /), 
and  boring  out  the  coke  from  above  with  an  augor. 

— W.  II.  C. 
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IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Urazilinic  acid  and  the  laetiuits  of  dihydrobrazUinic  and 
dihi/dwh'T.matoxi/linic  acids.  W.  H.  Perkin,  jun.,  and 
R.  Kobinson.     Chem.  Soc.  Proc,  1007,  23,  291—203. 
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Brazilixic  acid  is  obtained  when  a  mixture  of  m-metboxy- 
phenoxy  acetic  ester  and  wi-hemipinic  anhydride  is  dis- 
solved in  carbon  bisulphide  and  treated  with  aluminium 
chloride.  Brazilinic  acid  must  therefore  have  the  formula, 
(I.),  and  this  structure  is  confirmed  by  the  following 
synthesis  of  the  lactone  of  dihydrobrazUinic  acid.  A 
mixture  of  resorcinol  dimethyl  ether  and  m-hemipinic 
anhydride  is  treated  with  aluminium  chloride,  the  product 
is  reduced  to  bydroxymethoxyphenyl-ra-meconine,  and 
this  substance  on  treatment  witb  chloroacetic  acid  and 
potassium  hydroxide,  is  converted  into  the  lactone  of 
dihydiohraziiinic  acid  which  must  therefore  have  the 
constitution,  (IL).  This  synthesis  also  proves  that 
brazilin  must  be  represented  by  the  formula,  (III.).  The 
lactone  of  dihydrohsematoxylinic  acid  was  similarly 
synthesised  from  pyrogallol  trimethyl  ether  and  m- 
hemipinic  anhydride.— P.  F.  C. 

PKenyl-s-anilidophenosajraninc  ;     Synthesis    of .     P. 

Bar  bier    and    P.    Sislev.     Compt.    rend.,     1907,    145, 
1185—1187. 

Wkex  an  equimolecular  mixture  of  azophenine  and 
^-phenylenediaruine  is  heated  in  alcoholic  solution  in  a 
closed  vessel  to  165°  C.  for  6—7  hours,  a  blue-violet  liquid 
is  obtained  from  which  the  hydrochloride  of  phenyl-.v- 
anilidophenosafranine  can  be  isolated.  This  dyes  silk 
and  mordanted  cotton  violet-blue.  The  constitution  of 
the  dye-base  is  : — 

C6H;.NHX  JN x 

>CGH,f  >C6H3.NH2 

C6H5.N^  \N(C6H6K 

Wb/in  cw-diinethyl-  or  diethyl-/>-phenylenediamirie  is 
used  instead  of  p-phenylcnediamine,  corresponding  alkyl- 
ated dyes  tuffs  are  formed  which  are  soluble  in  water  and 
are  bluer  than  the  dyestuff  just  described.  —J.  C.  C. 

Patents.  , 

liiaminonaphilialene  and  derivatives  thereof  ;    Manufacture 

of .     J.  F.  Thorpe,  Manchester.     Eng.  Pat.  24,553, 

Nov.  2,  1906. 
Claim  is  made  for  the  manufacture  of  diamino-compouuds, 
obtained  by  the  action  of  sulphuric  acid  upon  intermediate 
products,  such  a3  are  obtained  by  the  condensation  of 
an  aromatic  compound  containing  a  cyanogen  group  in  the 
ring  or  in  a  side  chain,  with  itself  or  with  another  com- 
pound containing  a  cyanogen  group.  Ring  formation 
take*  place,  as  exemplified  in  the  following  examples. 
*  pic  I. — Two  molecular  proportions  of  benzyl  cyanide 
and  one  atomic;  proportion  of  sodium,  dissolved  in  alcohol, 
are   mixed,    and   the   mixture   allowed    to  stand   at   the 


ordinary  temperature  for  10  hours  and  then  heated  for 
15  minutes  on  the  water- bath.  After  the  addition  of 
water,  it  is  neutralised  with  hydrochloric,  acid  and  tho 
unchanged  benzyl  cyanide  is  removed  by  distillation  with 
steam.  A  thick  gum  is  left,  of  /3-imino-a  cyano-a-y- 
diphenylpropane  (C6H5CH2.C(:NH)CH(CN)C6Hj;)  which  is 
freed  from  water  and  dried  in  a  current  of  air,  at  100°  C. 
The  dried  product  is  added  to  twice  its  volume  of  strong 
sulphuric  acid  (cooling  in  running  water)  ;  the  mixture  is 
allowed  to  stand  for  3  or  4  minutes,  and  is  then  poured 
into  a  large  volume  of  water.  Upon  neutralising  with 
ammonia,  1  :  3-diamino-2-phenylnaphthalene  is  precipi- 
tated. Example  II. — One  atomic  proportion  of  sodium 
is  brought  into  a  fine  state  of  division,  by  melting  in  boiling 
xylene  and  vigorously  shaking.  After  cooling,  more 
xylene  is  added  together  with  a  mixture  of  one  molecular 
proportion  of  tolunitrile  and  one  of  acetonitrile,  and  the 
mixture  maintained  at  a  temperature  of  80°  C.  for  7  hours. 
Water  is  then  added,  and  after  distilling  with  steam,  the 
residue  is  treated  with  sulphuric  acid  as  in  Example  I., 
whereby  1  :  3-diaminonaphthalene  is  obtained  as  the  final 
product.— F.  M. 

o-Oxij-disazo    colouring    matters  ;     Manufacture    of • 

A.'  G.  Bloxam,  London.  From  Act.-Ges.  f.  Anilinfabr., 
Berlin.  Eng.  Pat.  26,50S,  Nov.  22,  1906. 
o-Hyrhoxymonoazo  dvestuffs  of  the  general  formula, 
C6H2(OH)(NH2)(N02)N2R,  obtained  by  reducing  the 
corresponding  dinitro  compound  with  hydrogen  sulphide, 
are  diazotised.  and  combined  with  a  naphthol,  a  naphthol- 
sulphonic  acid,  or  an  a mino-naphtholsul phonic  acid 
(R  means  a  naphtholsulphonic  acid  or  dihydroxynaphtha- 
lenesulphonic  acid).  These  dvestuffs  dye  wool  from  acid 
baths  blue-black  shades,  converted  by  chroming  into 
deeper  shades,  very  fast  to  light  and  milling.  The  dye- 
stuffs  derived  from  uicramic  acid  are  especially  mentioned. 

— T.  F.  B. 

Safranine    dyestuff,    and    process    of    making    sami.      H. 
Heimann,   Assignor   to   Actein-Ges.    fur   xVnilin  Fahri- 
kation,  Berlin,  Cermanv.     U.S.  Pat.  872,815,  Dec.  3, 
1907. 
Dyestuffs  dyeing  wool  from  an  acid  bath  in  greenish- 
blue  to  reddish-blue  shades,  fast  to  light  and  alkalis,  are 
obtained  by  first  oxidising  p-nitro-p-aminodiphenylamine- 
o-sulphonic  acid  together  with  a  secondary  or  tertiary 
aromatic  amine  or  a  corresponding  aminosulphonic  acid, 
to  the  corresponding  indaraine,  and  then  oxidising  this 
indamine   together   with   an  aromatic   amine   or   amino- 
sulphonic acid  to  the  corresponding  nitrosafranine  and 
finally  reducing  the  nitro  group  with  a  suitable  reducing 
agent  such  as  iron  powder  and  hydrochloric  acid. 

•  —A.  B.  S. 

Sulphurised    dyestuff ;     Manufacture    of    a    black . 

Chem.  Fabr.  vorm.  Weiler-ter-Meer,  Uerdingen  on 
Rhine,  Germany.  Eng.  Pat.  27,213,  Nov.  29,  1906. 
Under  Int.  Conv.,  Dec.  5,  1905. 

See  Fr.  Pat.  372,104  of  1906  ;  this  J.,  1907,  404.— T.  F.  B. 

Azo   colouring   matters;     Manufacture   of .     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  4413,  Feb.  22, 
1907. 

See  Addition  of  April  11,  1907,  to  Fr.  Pat.  368,608  of 

1906  ;    this  J.,  1907,  1044— T.  F.  B. 

,4  zo  dyestuff s  ;   Manufacture  of  new ■.     P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  10,420,  May  4,  1907. 

SEEFr.  Pat.  377,381  of  1907  ;  this  J.,  1907,  1044.— T.  F.  B. 

Azo  dyestuff s  ;    Production  of and  of  intermediate 

products.  Farbenfabriken  vorm.  F.  Bayer  und  Co. 
Fr.  Pat.  380,540,  Aug.  3,  1907.  Under  Int.  Conv., 
Dec.  10,  1906,  April  10,  16  and  22,  and  June  27,  1907. 
New  disazo  dyestuffs  dyeing  unmordanted  cotton  in  pure 
bluish-red  to  blue  shades  having  a  good  fastness  to  light, 
are  obtained  as  follows : — The  diazo  compound  of 
1.8-aininonaphtholsulphonie  acid  is  combined  with  another 
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compound  which  is  capable  of  being  subsequently  diazo- 
tised,  the  product  is  rediazotised,  and  the  diazoazo  com- 
pound combined  with  2-amino-5-naphthol-7-sulphonic  acid 
or  with  2-amino-5-naphthol-1.7-disulphonic  acid  or  their 
derivatives.  The  aminosulphonic  acid  may  be  replaced 
by  its  acyl  derivatives  (acyl  groups  in  the  hydroxyl) 
such  as  the  sulphurous  acid  esters,  acetyl  derivatives,  etc. 
The  acid  radicals  protect  the  h3rdroxyl  group.  Example. — 
A  neutral  solution  prepared  from  341  kilos,  of  1.8-amino- 
naphthol-3.6-disulphonic  acid  (mono-sodium  salt)  and 
sodium  carbonate  is  diazotised,  and  the  diazo  compound 
poured  into  a  solution  of  179-5  kilos,  of  «-naphthylamine 
hydrochloride,  and  sodium  acetate  added  to  neutralise 
the  hydrochloric  acid.  The  mass  is  next  acidified,  and 
the  dyestuff  precipitated  with  salt,  filtered  off,  and 
converted  into  the  neutral  sodium  salt.  This  colour  is 
immediately  diazotised  at  5°  C,  and  the  diazo  compound 
precipitated  by  salt  and  collected  on  a  filter,  made  into  a 
paste  with  water  and  poured  into  a  solution  of  315  kilos. 
of  2-phenylamine-5-naphthol-7-sulphonic  acid  containing 
an  excess  of  sodium  carbonate.  The  combination  is 
complete  after  a  short  time,  when  the  reaction  mass  is 
heated  and  the  dyestuff  precipitated.  It  dyes  unmor- 
danted  cotton  in  pure  blue  shades. — A.  B.  S. 

Monoazo  dyestuff s  ;   Process  for  preparing .     Farben- 

fabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  181,783, 
April  26,   1906. 

Dyestuffs  suitable  for  dyeing  leather,  paper,  straw,  and 
jute  are  obtained  by  combining  phenylmethylpyrazolone 
with  the  diazo  derivative  of  aminobenzimidazole  or  its 
derivatives  in  which  hydrogen  atoms  attached  to  carbons 
in  the  heterocyclic  ring  are  replaced  by  alkyl  groups. 

— T.  F.  B. 

Monoazo  dyestuffs  ;    Process  for  preparing  yellow,   basic 

.     Farbenfabr.  vorm.  F.  Bayer  und  Co.     Ger.  Pat. 

187,149,  July  6,  1906. 

Diazotised  aminobenzyldialkylamines  are  combined  with 
phenylmethylpyrazolone ;  the  dyestuffs  are  faster  to 
light  than  those  obtained  from  the  same  diazo  compounds 
and  phenols  or  amines,  and  readily  dye  tannin-mor- 
danted cotton  and  leather.— T.  F.  B. 

Colouring  matters  containing  sulphur  [Thioindigo  dyestuffs] 

and   intermediate   compounds  ;     Manufacture   of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  4592,  Feb.  25,  1907. 

See  Addition  of  Feb.  16,  1907,  to  Fr.  Pat.  373,513  of 
1906  ;   this  J.,  1907,  865.— T.  F.  B. 

Vat  colouring  matters  [Thioindigo  dyestuffs]  ;  Manufacture 

.    °f •     J-    Y.    Johnson,    London.     From    Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     Eng.  Pat.   10,541,  May  6,  1907. 

See  Fr.  Pat.  374,287  of  1907  ;  this  J.,  1907,  757.— T.  F.  B. 

A  zo  dyestuffs  containing  the  alkyloxy  group ;    Process  for 

preparing .     Badische    Anilin   und    Soda    Fabrik. 

Ger.  Pat.  181,782,  March  27,  1906. 

Dihydbqxyazo  dyestuffs  of  the  type,  KO.X.N :  N.Y, 
where  X  is  an  aryl  group,  and  Y  is  /3-naphthol  or  its 
mono-,  di-,  or  tri-sulphonic  acids,  arc  (rented  with 
alkylating  agents. — T.  F.  B. 

Vat  dyestuff;   Orange .  mi, I  process  <>f  making  same. 

A.  Schmidt  and  C.  PretzelL  Assignors  to   Farbwerke 

vonn.  Meister,  Lucius,  und  Briining,  Hoehst,  a/Main, 
Germany.     U.S.  Pat.  872,585,  Lee.  3,   1907. 

A  vat  dyestuff  dyeing  cotton  and  wool  from  an  alkaline 
hydrosulphite  vat  in  fast  orange  shades  is  obtained  by 
heating  m-acetylaminophenylthioglyoollic  -  o  ■  oarboxylio 
acid  with  an  alkali  hydroxide,  oxidising  the  leuoo-bodiea 
obtained,  and  then  treating  the  product  with  a  halogen. 


The  dyestuff  is  insoluble  in  water,  alkalis,  dilute  acids, 
alcohol,  and  acetone  ;  slightly  soluble  in  hot  nitrobenzene, 
and  soluble  in  concentrated  sulphuric  acid  with  a  corn- 
flower-blue colour. — A.  B.  S. 

Sulphide  dyestuffs  ;    Manufacture  of  concentrated  solutions 

or  easily  liquefiable  pastes  from .     Farbwerke  vorm. 

Meister,  Lucius,  und  Briining.  First  Addition,  dated 
Oct.  15,  1906,  to  Fr.  Pat.  361,481,  May  17,  1905. 

See  Eng.  Pat.  22,872  of  1906  ;  this  J.,  1907,  1134.— T.  F.  B. 

Anthraquinone   derivatives   containing   nitrogen ;    Process 

of   making .     Farbwerke   vorm.    Meister,    Lucius, 

und  Briining.     Fr.  Pat.  380,673,  Oct.  15,  1906. 

See  Eng.  Pat.  22,202  of  1906  ;  this  J.,  1907,  960.— T.  F.  B. 

o-Hydroxymonoazo  dyestuffs  ;   Process  for  preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  184,689,  Sept.  28,  1905.  Addition  to  Ger.  Pat. 
175,827,  July  11,  1905. 

Derivatives  of  nitro-o-aminophenol  which  are  also 
derivatives  of  p-nitraniline,  are  diazotised  and  combined 
with  1.8-dihydroxynaphthalene-3.6-disulphonic  acid  in 
presence  of  calcium  hydroxide.  The  dyestuffs  thus 
obtained  give  blue  and  greenish-blue  shades  on  chrome- 
mordanted  wool. — T.  F.  B. 

Gallocyanines  ;  Production  of  sidphonated by  con- 
densing nitrosomonoalkylarylamines  or  nitrosodialkyl- 
arylamines  with  pyrogallolsul phonic  acid.  Manuf.  des 
Mat.  Col.  ancien.  L.  Durand,  Huguenin  et  Cie.  Fr.  Pat. 
380,701,  July  8,  1907.     Under  Int.  Conv.,  June  4,  1907. 

See  Eng.  Pat.  19,002  of  1907  ;  this  J., 1907,  1194.— T.  F.  B. 

Gallocyanines  ;    Production  of  new  derivatives  of  arylated 

.     Manufacture  des  Mat.  Col.  ancien.  L.  Durand, 

Huguenin,  et  Cie.  Fr.  Pat.  380,513,  July  13,  1907. 
Under  Int.  Conv.,  May  18,  1907. 

See  Eng.  Pat.  19,001  of  1907 ;  this  J.,  1907, 1273— T.  F.  B. 

Monoazo     dyestuffs     from     o-o-diaminophenol-p-sulphonic 

acid ;     Process    for    preparing .     Kalle    und    Co. 

Ger.  Pat.  182,853,  April  29,  1905. 

o-NiTRO-o-ACETAMiNOPHENOL-p-suLPHONicacid  is  reduced, 
diazotised,  and  the  diazo  compound  heated  gently  with 
an  acid  to  remove  the  acetyl  group,  when  it  is  combined 
with  a  suitable  chromogen. — T.  F.  B. 


V.— PREPARING,     BLEACHING,    DYEING, 

PRINTING,    AND    FINISHING    TEXTILES, 

YARNS,    AND    FIBRES. 

Spiders'    silk.     E.    Fischer.     Z.    physiol.    Chem.,     1907, 
53,  126.     Chem.-Zeit.,  1907,  31  [Rep.],  610. 

The  threads  spun  by  Nephila  madagascarensis,  a  large 

spider  found  in  the  woods  of  Madagascar,  closely  resemble 
ordinary  silk  in  external  appearance.  Each  spider 
produces  from  150  to  600  metres  of  threads.  A  dried 
specimen  of  the  silk  gave  the  following  results  when 
hydrolysed  with  acids  : — Glycocoll,  25*13  ;  (/alanine, 
23*4;  /-leucine,  1-76;  proline,  3*68;  /-tyrosine,  8-2; 
d-glutaminio  acid,  11-7;  diamino-acids,  5-24;  ammonia, 
l-lli;  and  fatty  acids.  115!)  per  cent.  It  left  0-59  per 
cent,  of  ash  on  ignition.  The  orange-yellow  colour 
became  intensified  by  alkalis  and  was  destroyed  by  acids, 
so  that  the  colouring  matter  could  be  used  as  an  indicator. 
The  silk  differed  from  ordinary  silk  chiefly  in  its  deficiency 
in  water-soluble  substances  (silk-glue).  It  yielded 
approximately  the  same  amounts  of  glycocoll,  alanine, 
tyrosine  and  leucine  as  silk  fibroin,  but  glutaminic  acid, 
of  which  it  contained  a  luce  proportion,  has  not  yet 
been  obtained  from  ordinary  Bilk.  On  the  other  hand 
serine,    which    is  an    important  constituent    of  silk  fibroin, 

was  not  found  in  spiders'  silk.     Phenylalanine  also  appears 

to  be  absent   from  the  latter. — C.  A.  M. 
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Compounds  of  acid  and  basic  di/estu/Js  ;    Dissociation  of 

bi/  adsorbent  substances.     L.  Pclet-.Iolivet.     Conipt. 

rend.."  1907.  146,  1182 — 1183. 

The  author  has  prepared  a  number  of  compounds  of  acid 
and  basic  dyestuffs  of  which  that  obtained  from  Crystal 
Ponceau  and  Methylene  Blue  has  the  formula, 

C10H7.X2.C10H4(SO3)2.OH,(C16H18N3S)2 

When  wool,  animal  charcoal  or  precipitated  or  calcined 
silica  are  added  to  aqueous  solutions  of  such  compounds, 
in  neutral  or  faintly  alkaline  solution,  the  compound  is 
dissociated  by  the  adsorbent,  which  fixes  the  basic  com- 
ponent, the  acid  component  remaining  in  the  solution. 
In  acid  solution  the  compounds  are  also  dissociated, 
but  the  adsorbent  unites  with  the  acid  dyestuff,  and  the 
basic  component  remains  in  solution.  When  the  concen- 
tration of  the  acid  exceeds  a  certain  value,  the  adsorbent 
can  precipitate  a  part  of  the  basic  component  and  thus 
assume  a  mixed  tint.  This  reaction  occurs  most  readily 
with  silica,  but  wool  always  effects  complete  dissociation. 
The  author  considers  that  his  results  are  readily  explained 
by  the  colloidal  theory  of  dyeing. — J.  C.  C. 

Sulphide   dyestuffs  ';    Dyeing  of  half -woollen  fabrics   tuith 

.     H.   Levinstein.     J.  Soc.  Dyers  and  Col..  1907, 

23,  296—298. 

When  half- woollen  goods  are  dyed  with  sulphide  dyestuffs, 
it  is  either  the  intention  to  leave  the  wool  undyed  or  to 
produce  fast  solid  shades  on  both  cotton  and  wool.  At 
temperatures  below  the  boiling  point,  the  sodium  sulphide 
in  the  dye-bath  acts  on  the  wool ;  it  dissolves  it  and  causes 
it  to  be  dyed  very  strongly.  The  same  has  been  noticed 
when  hot  solutions  of  caustic  soda  or  of  sodium  carbonate 
are  employed  in  place  of  the  sodium  sulphide.  Weak 
solutions  of  the  dyestuffs,  to  which  sodium  bicarbonate  or 
any  suitable  acid  or  acid  salt  has  been  added  to  such  a 
point  that  the  addition  of  a  further  quantity  just  causes 
precipitation,  are  not  of  practical  importance,  for  although 
the  wool  is  scarcely  dyed,  there  is  not  sufficient  dyestuff 
present  to  produce  a  full  shade  on  the  cotton.  When 
dyeing  with  such  a  solution,  it  is  observed  that  some  of 
the  dyestuff  is  precipitated  ;  this  is  probably  due  to  some 
of  the  sodium  sulphide  being  drawn  from  solution  and 
retained  by  the  fibre.  If  wool  and  cotton  are  steeped  in 
a  weak  solution  of  sodium  sulphide  and  then  introduced 
into  the  dye-liquor  just  mentioned,  the  wool  is  dyed  darker 
than  the  cotton,  but  the  former  is  impaired  in  quality  by 
the  action  of  the  sulphide.  It  has  further  been  found  that 
the  depth  of  the  shade  to  which  the  wool  is  dyed  depends 
on  the  extent  to  which  it  has  been  affected  by  the  sulphide . 
Formaldehyde  "  hardens  "  wool,  decreasing  its  reactivity, 
and  enabling  it  to  resist  the  destructive  actions  of  alkalis 
and  of  alkaline  sulphides  to  a  considerable  extent.  Thus 
in  the  dyeing  of  half- woollen  goods  with  sulphide  dyestuffs, 
a  previous  treatment  of  the  fabric  with  formaldehyde 
causes  the  wool  to  remain  undyed.  (See  Kann,  this  J. ; 
1903  ;  904. )  The  treatment  with  formaldehyde  docs  not 
interfere  with  the  subsequent  dyeing  of  the  wool  with 
other  dyestuffs  in  either  neutral  or  in  weakly  acid  solutions, 
and,  further,  the  cotton  is  not  affected  by  the  treatment. 

— S.  H.  H. 

Chrome  Yellow  ;•    Printing    of on  Paranitraniline 

Red.     E.  Podreschetnikoff.     Z.  Farben-Ind.,     1907,  6, 
401—402. 

Ah  improved  method  is  given  of  reducing  Paranitraniline 
Red  by  means  of  hydrosulphite,  and,  at  the  same  time, 
fixing  Chrome  Yellow.  The  following  discharge  is  printed 
on  the  red  ground  :  200  grms.  of  Rongalite,  190  grms.  of 
gum  tragacanth  (60 :  100),  10  grms.  of  formaldehyde, 
100  grms.  of  glycerin  ("  white  "),  and  500  grms.  of  basic 
lead   carbonate    (in   paste). 

After  printing,  the  goods  are  steamed,  when  by  the 
interaction  of  the  sulphoxylate  and  the  lead  carbonate, 
greyish  lead  sulphide  is  produced  on  the  discharged 
places.  A  passage  through  a  bath  containing  2  grms.  of 
sodium  carbonate  and  0*5  grm.  of  sodium  peroxide  per 
litre   oxidises   the   lead  sulphide   to  sulphite,   and   after 


washing  for  20  minutes  in  the  rope  form,  the  prints  are 
chromed.  If  the  peroxide  bath  is  not  used,  a  dirty  yellow 
results  and  the  chrome  bath  turns  from  a  yellow  to  a  green 
colour  owing  to  reduction.  Chlorine  may  be  used  for  the 
oxidation,  but  in  the  case  of  indigo  prints,  this  is 
undesirable  and,  further,  the  lead  sulphate  which  is  then 
produced  does  not  react  readily  with  alkali  chromates. 
Another  method  of  obtaining  a  good  yellow  discharge 
consists  in  printing  with  a  mixture  of  200  grms.  of  h}'dro- 
sulphite-formaldehyde  (31  per  cent.  NaHS02,CH20,2H20) 
and  300  grms.  of  gum  Senegal  solution,  then  steaming, 
passing  in  the  open  width  through  a  hot  solution  of  lead 
nitrate  (20  grms.  per  litre),  washing  well,  passing  through 
sodium  carbonate  solution  (2  grms.  per  litre),  washing  and 
chroming. — S.  H.  H. 

Patents. 

Wool,   artificial  j    Production   of from  jute,   ramie, 

cotton,  and  other  vegetable  fibres.     J.  Schmitt,  Belfort, 
France.     Eng.  Pat.  12,033,  May  24,  1907. 

See  Fr.  Pat.  377,979  of  1907  ;   this  J.,  1907, 1088.— T.  F.  B. 

Filaments  of  fibroin,  cellulose,  etc.  ';   Process  for  the  manu- 
facture of .     P.   Follet  and  G.   Ditzler,  Verviers, 

Belgium.     Eng.    Pat.    22,753,    Oct.    15,    1907.     Under 
Int.  Conv.,  Oct.  16,  1906. 

It  has  not  been  possible  to  prepare  solutions  of  fibroin 
in  ammoniacal  solutions  of  metallic  oxides,  of  sufficient 
strength  to  permit  of  the  fibroin  being  precipitated  there- 
from in  filament  form,  and  when  strengthened  by  the 
addition  of  dissolved  cellulose,  the  thread  obtained  has 
been  wanting  in  elasticity.  Claim  is  now  made  for  a 
process  whereby  solutions  of  fibroin,  cellulose,  or  analogous 
matter  (containing  30  per  cent,  of  dissolved  substance) 
may  be  obtained.  Pure  fibroin  or  cellulose  is  dissolved, 
with  a  little  caustic  soda,  in  a  solution  obtained  by  the 
action  of  ammonia  upon  the  sulphate  of  a  metal,  for 
example  nickel  sulphate.  To  prepare  such  a  solution, 
ammonia  is  passed  into  a  20  per  cent,  solution  of  nickel 
sulphate,  whereby  small  violet  crystals  separate  out ; 
these  are  collected  and  dissolved,  together  with  3  to  4  grms. 
of  caustic  soda  in  100  c.c.  of  water.  This  solution  will 
dissolve  fibroin  to  the  extent  of  25  to  30  per  cent.,  and 
after  the  addition  of  3  to  4  grms.  of  glycerin  and  filtering, 
it  may  be  treated  in  the  ordinary  manner  for  spinning 
artificial  silk.  In  treating  fibres,  e.g.,  cellulose,  other 
than  fibroin  or  silk  waste,  the  nickel  sulphate  is  replaced 
by  copper  sulphate. — F.  M. 

Bleaching,    dyeing,    scouring,    etc.  ;     Machines   for . 

L.  S.  dTszoro,  Stockport,     Eng.  Pat.  25,781,  Nov.  15, 
1906. 

Claim  is  made  for  a  machine,  for  dyeing,  scouring,  bleach- 
ing and  sizing  yarn  in  the  cop,  bobbin  or  cheese,  in  which 
the  cops  tubes  are  supported  in  a  closed  chamber,  which  is 
mounted  in  an  open  tank,  and  which  is  connected  with  a 
reversible  rotary  pump.  The  tank  is  filled  with  the  liquor 
required  for  treating  the  yarn,  and  the  pump  is  made  to 
rotate  first  in  one  direction,  then  in  the  other,  so  that  the 
liquid  is  alternately  sucked  and  forced  through  the  yarn, 
whereby  the  time  required  for  thorough  treatment  is  much 
shortened  and  very  regular  results  are  obtained. — F.  M. 

Washing,  impregnating  or  drying  fabrics  and  other  goods  | 

Apparatus  for .     H.   Hey,  J.  Smith,  L.    Mitchell 

and    W.    H.    Askham,  Dewsbury,  and   H.   Heymann, 
Bradford.     Eng.  Pat.  26,843,  Nov.  26,  1906. 

The  invention  relates  to  an  apparatus  applicable  in  the- 
removal  of  grease  from  piece  goods,  in  impregnating  fabrics 
in  the  process  of  waterproofing,  in  dry  cleaning  and  for 
the  removal  of  solvents  from  goods,  after  dry  cleaning. 
The  device  consists  of  a  cylindrical  wire  cage,  mounted  on 
an  axle,  and  capable  of  being  slowly  or  rapidly  rotated 
by  means  of  pulleys.  It  is  divided  longitudinally  into 
four  chambers,  each  provided  with  a  door  (in  the  side 
opposite  to  that  on  which  the  driving  pulleys  are)  for  the 
purpose  of  introducing  and  removing  the  goods.     The 
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periphery  of  the  cage  is  strengthened  by  steel  bands, 
which  encircle  it  at  short  distances  apart,  so  that  it  may  be 
rapidly  rotated  without  danger.  The  cage  is  enclosed  in 
a  stationary  casing  (which  is  made  gas-  and  liquid-tight), 
through  one  end  of  which  the  axle  of  the  cage  is  carried 
in  bearings.  The  other  end  carries  a  bearing  for  supporting 
the  free  end  of  the  axle  of  the  cage,  and  also  a  hinged  door 
through  which  the  cage  is  filled  and  emptied.  Means  are 
provided  for  creating  a  vacuum  inside  the  casing,  or 
filling  this  with  an  atmosphere  suited  to  the  process 
being  carried  out. — F.  M. 

Mordanting   of  cotton   piece   goods  ;    Dunging   and . 

The  Calico  Printers'  Assoc,  Manchester,  and  J.  Hadfield, 
New  Mills,  Derby.     Eng.  Pat.  29,135,  Dec.  21,  1906. 

Hitherto,  in  the  dunging  or  fixing  of  the  mordant,  it 
has  been  customary  to  pass  the  mordanted  cloth  through 
a  succession  of  large  tanks,  in  which  large  quantities  of 
fixing  solution  had  to  be  maintained  at  a  high  temperature ; 
these  liquors  had  to  be  run  off  fairly  often  on  account 
of  the  danger  of  contamination,  much  fixing  agent  being 
thus  wasted.  It  is  proposed  to  pass  the  cloth  through  a 
small  tank  in  which  the  liquid  is  kept  at  a  constant  level 
{by  means  of  a  pipe  connected  with  a  reservoir),  the  flow 
being  regulated  by  a  ball  tap.  The  excess  of  liquor  is 
squeezed  out  of  the  cloth  by  passing  between  rollers,  and 
the  fixing  is  completed  by  giving  a  short  steaming,  after 
which  the  pieces  are  well  washed  and  dyed  in  the  usual 
way. — F.  M. 

Dyeing  machine.     D.  F.  Waters,  Philadelphia,  Pa.     U.S. 
Pat.  872,597,  Dec.  3,  1907. 

Claim  is  made  for  a  dyeing  machine  for  yarn,  in  which  the 
yarn  sticks  are  connected  to  gearing  so  that  alternate 
sticks  rotate  independently  of  the  intermediate  ones. 

—A.  B.  S. 

Dyeing  [with  sulphide  dyestuffs]  ;   Process  of .     G.  A. 

Waldinger  and  C.  F.  Iserloth,  Assignors  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S. 
Pat.  873,277,  Dec.  10,  1907. 

See  Addition  of  Oct.  19,  1906,  to  Fr.  Pat.  367,921  of 
1906  ;    this  J.,  1907,  253.— T.  F.  B. 

Dyeing  [with  sulphide  dyestuffs]  ;    Process  of .     H. 

Toepfer,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und 
Co.,  Elberfeld,  Germany.  U.S.  Pat.  873,636,  Dec.  10, 
1906. 

SEEFr.  Pat.  367,921  of  1906  ;  this  J.,  1906,  1218.— T.  F.  B. 

Cotton  and  wool ;    Production  of  effects  on  mixed  goods 

composed  of .     G.  Rudolph,  Assignor  to  Farbenfabr. 

vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S. 
Pat.  873,613,  Dec.  10,  1907. 

See  Fr.  Pat.  374,677  of  1907  ;  this  J.,  1907,  870.— T.  F.  B. 

Dyeing  of  yarns  ;    A  rrangement  for  the in  cops  or 

cheeses.  H.  L'Huillier.  3rd  Addition,  dated  June  15, 
1907,  to  Fr.  Pat.  350,981,  Jan.  24,  1905.  (See  this  J., 
1905,888;    1906,475;    1907,92.) 

The  present  addition  refers  to  improvements  in  the 
apparatus  (and  means  of  manipulating  the  same)  described 
in  the  original  patent  and  previous  additions  thereto. 
The  wooden  core  upon  which  the  cheeses  are  wound  is 
displaced  by  a  hollow,  perforated  metal  tube,  by  placing 
the  latter  upon  a  mandril  which  is  fixed  to  a  lever,  and, 
whilst  the  cheese  is  held  in  position  (on  a  perforated 
table)  by  means  of  a  semicircular  holder,  foroing  the 
wooden  core  out,  so  that  the  metal  tube  takes  its  place. 
The  mandril  is  then  withdrawn,  and  the  cheeses  are  slipped 
over  perforated  spindles  which  fit  into  holes  in  the  oover 
of  the  closed  vessel  containing  the  dye-liquor.  Between 
those  cheeses  on  the  same  spindle,  circular  plates  are 
inserted  and  upon  the  topmost  cheese  is  placed  a,  plate 
carrying  a  hollow  cup  into  which,  on  pressing  the  cheeses 


down,  the  apex  of  the  spindle  fits.  By  this  arrangement, 
the  dye-liquor,  forced  up  through  the  perforated  spindle, 
is  evenly  distributed  between  the  cheeses,  the  pressure 
which  it  has  to  overcome  being  about  equal  throughout 
the  mass  of  yarn,  so  that  even  dyeings  are  obtained. 
The  apparatus  described  permits  of  the  easy  and  rapid 
displacement  of  the  wooden  core  by  the  metal  tube,  and 
its  replacement  upon  the  conclusion  of  the  dyeing  opera- 
tion.—F.  M. 

Dyeing  machine  with  circulating  bath.     L.   Mascelli.     Fr. 
Pat.  380,671,  Aug.   10,  1907. 

The  machine  consists  of  a  dye-vat  in  which  the  material 
to  be  treated  is  placed  between  two  horizontal  perforated 
plates.  This  dye-vat  is  connected  by  suitable  pipes  and 
valves  with  a  closed  heater  fitted  with  a  closed  steam 
coil  and  also  with  a  perforated  steam  pipe.  Both  these 
vessels  are  connected  with  a  tank  for  holding  the  dye- 
liquor.  When  in  use,  the  material  is  placed  on  the  lower 
perforated  plate,  and  the  upper  plate  screwed  down  upon 
it.  The  dye-liquor,  which  has  been  previously  heated 
in  the  heating  vessel,  is  forced  by  the  pressure  of  steam 
from  the  open  steam  pipe  into  the  dye-vat  and  passes 
through  the  material.  The  open  steam  is  then  turned  off, 
and  the  steam  remaining  in  the  heater  condenses,  causing 
a  vacuum,  which  makes  the  dye-liquor  flow  back  through 
the  material  into  the  heating  tanks.  By  opening  suitable 
valves  the  liquor  can  be  forced  into  the  dye  reservoir. 
1  -A.B.S. 

Colour    spraying    apparatus.     W.     E.     Evans,     London. 
•   From    The   Minimax    Consolidated    Co.,    Ltd.,    Berlin. 
Eng.  Pat.  11,412,  May  15,  1907. 
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Atomisers  or  sprayers  with  abutting  surfaces,  for  the 
disintegration  or  spraying  of  dyestuffs,  have  already  been 
suggested  and  used,  but  their  main  function  has  been  to 
deflect  an  already  atomised  jet  from  its  original  direction. 
In  the  present  invention  the  dashing  plate,  d,  is  arranged 
approximately  vertical  with  respect  to  the  air-current, 
so  as  to  assist  in  the  production  of  as  fine  a  mist  as  possible. 
The  dashing  plate  is  arranged  near  to  the  colour-  and  air- 
delivery  nozzles,  a  and  b,  respectively,  so  that  the  mist 
produced  remains  under  the  influence  of  the  air-current 
after  it  has  passed  the  plate.  The  angle  at  which  the  air- 
current  strikes  the  plate  may  be  altered  by  turning  a 
set-screw,  e. — F.  M. 

Silk  finish  or  embossings  ;  Calenders  for  producing on 

woven  fabrics.     C.  T.  Tredup,  Barmen,  Germany.     Eng. 
Pat.  401,  Jan.  7,  1907. 

The  hard  texture  of  cotton  goods  treated  by  theSchreiner 
or  goffering  calender,  is  said  to  be  due  to  the  moisture 
remaining  in  the  goods  after  drying,  or  absorbed  between 
drying  and  calendering.  The  breaking  machines,  through 
which  the  fabric  passes  alter  calendering,  do  not  always 
k'ive  the  desired  texture,  and  the  present  Specification 
describes  an  arrangement,  consisting  of  three  steam- 
heated  brass  tubes  over  and  under  which  the  cloth  passes 
just  before  being  calendered,  for  the  purpose  of  freeing 
the  fabric  more  or  less  completely  from  the  moisture  it 
contains. — F.  M. 
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Xitratt  of  soda  statistic,'!.  Shipments,  consumption 
stocks,  and  prices,  from  1005  to  1907.  W.  Montgomery 
A  Co..  Deo.  31.  1907.     [T.R.] 


concentrations  at  80°  C.  The  maximum  solubility 
occurred  with  a  solution  containing  about  7-3  grms.  of 
calcium  sulphate  and  155  grins,  of  sodium  chloride  per 
litre.  None  of  the  solutions  was  alkaline  or  acid.  In 
solutions  containing  more  than  290  grms.  of  sodium 
chloride  per  litre,  the  solid  phase  consisted  exclusively 
of  calcium   sulphate.     Thus,    no    appreciable    hydrolysis 


1905. 

1906. 

1907. 

Shipments  from  South  American  Ports  to  all  parts  for  the  six  months  ending  31st  December 
Ditto            do.  for  the  twelve  months  ending  31st  December    

Tons 

1907. 
7,200 
1,700 
5,100 

Tons 
er  Cwt. 

934,000 

1,623,000 

491,000 

18,000 

165,000 

34,000 

269,000 

101,000 

1,089,000 

308,000 

49,000 

1,547,000 

674.000 
10/9 

991,000 

1,700,000 

543,000 

17,000 

173,000 

37,000 

233,000 

108,000 

1,135.000 

355,000 

38,000 

1,636,000 

733.000 
11/1 J 

889,000 

1,628,000 

489,000 

Stocks  in  U.K.  Ports  :— 

1905.            1906. 
8,400            7,500 
1,400            2,400 
8,200            7,100 

14,000 
188,000 

Consumption  in  U.K.  for  the  six  months  ending  31st  December 

1      37,000 

Do.          in  Continent               do.                                 do. 

275,000 

Do.          in  U.K.  for  the  twelve  months                     do 

112,000 

Do.          in  Continent                do.                                   do 

1,145,000 

Do.          in  United  States         do.                                   do 

349,000 

Do.          in  other  Countries      do.                                 do 

56,000 

Do.          in  the  World               do.                                   do 

1,662,000 

Visible  supply  on  31st  December  (including  the  quantity  afloat  for  Europe  and  Stocks  in  U.K. 

691,000 

11/3 

Metallic  oxides  ;  Auto- reduction  of in  the  cathode-light 

vacuum.       Volatility    of    the     corresponding     sulphides. 
F.  Damm  and  F.  Krafft.     Ber.,  1907,  40,  4775—4778. 

Various  metallic  oxides,  when  heated  in  the  cathode-ray 
vacuum,  dissociate  into  metal  and  oxygen.  This  is  the 
case  with  cadmium  oxide  at  1000°  C,  lead  oxide  at 
758—800°,  bismuth  oxide  at  650°— 750°,  and  antimony 
oxide  at  1050°  C.  The  reaction  possibly  consists  in  the 
formation  and  decomposition  of  higher  oxides,  e.g., 
4Sb406  =  3Sb4Og  +  4Sb.  The  sulphides  are  more  stable, 
perhaps  because  they  are  more  volatile,  and  escape  more 
easily  to  cooler  regions  of  the  furnace.  Different  sulphides 
show  great  differences  in  their  volatility  in  the  vacuum, 
and  quantitative  separations  (of  arsenic  from  antimony, 
antimony  from  bismuth,  mercury  from  lead  sulphide) 
can  be  effected  by  making  use  of  this  fact.  Similar  separa- 
tions of  sulphur,  selenium,  and  tellurium  are  also  practic- 
able. Cupric  sulphide  at  400°  and  stannic  sulphide  at 
250'  C.  are  converted  respectively  into  cuprous  and 
stannous  sulphides  ;  and  silver  sulphide  dissociates  rapidly 
at  810°  C.  into  metal  and  sulphur. — J.  T.  D. 

Sodium  monosulphide  ?    Volumetric  determination  of . 

E.  Podreschetnikoff.     Z.  Farben-Ind.,   1907,  6,  388. 

The  volumetric  method  of  determining  sodium  mono- 
sulphide  which  is  based  on  its  decomposition  by  the 
action  of  water  into  sodium  hydrosulphide  and  sodium 
hydroxide,  has  the  drawback  that  commercial  sodium 
monosulphide  almost  invariably  contains  free  sodium 
hydroxide.  In  the  author's  method  this  is  obviated  by 
first  titrating  the  solution  with  N/10  sulphuric  acid,  with 
phenolphthalein  as  indicator,  then  adding  formaldehyde 
solution  in  excess  which  acts  upon  the  sodium  hydro- 
sulphide  according  to  the  equation — NaHS  -f  H.COH  +  H20 
=  H2COH.HS+NaOH,  and  continuing  the  titration  with 
the  standard  acid  until  the  liquid  again  becomes  colour- 
The  first  titration  gives  the  amount  of  free  alkali 
in  the  salt  together  with  that  liberated  by  the  action  of 
the  water,  whilst  the  second  gives  the  amount  of  sodium 
hydroxide  formed  by  the  action  of  the  formaldehyde 
on  the  sodium  hydrosulphide.  Thus  one  mol.  of  sodium 
monosulphide  yields  two  mols.  of  sodium  hydroxide. 
Results  thus  obtained  are  stated  to  agree  closely  with  those 
given  by  the  iodine  and  zinc  methods. — C.  A.  M. 

Calcium  sulphate;  Solubility  of in  aqueous  solutions  of 

sodium    chloride.      F.  K.  Cameron  and   W.   C.  Taber. 
J.  of  Phys.  Chem.,  1907,  11,  495—496. 

Determinations  were  made  of  the  solubility  of  calcium 
sulphate    in   solutions    of   sodium    chloride    of    different 


I  of  calcium  sulphate  takes  place,  and  the  latter  forms 
no  double  salts  in  solutions  of  sodium  chloride  between 
25°  and  80°  C.  The  results  obtained  in  the  determinations 
of  calcium  were  usually  too  high,  as  the  calcium  oxalate 
precipitate  carried  down  some  sodium  chloride  with  it  ; 
for  accurate  results,  it  is  necessary  to  dissolve  the  calcium 
oxalate  and  re -precipitate.  The  solubility  of  calcium 
oxalate  in  the  mother-liquor  is  so  small  as  to  be  negligible  ; 
on  the  other  hand,  the  solubility  of  barium  sulphate  in 
sodium  chloride  solutions  is  considerable.  (See  also  this 
J.,  1902,  257  ;   1906,  1043.)— A.  S. 

Hydrated  salts  *    Application  of  vacuum  to  drying . 

F.    Krafft.     Ber.,    1907,   40,   4770—4774. 

Hydrated  salts  give  off  their  water  with  great  rapidity 
in  a  high  vacuum  (one  in  which  cathodic  discharge  can 
take  place).  As  absorbent  of  the  water  given  off,  barium 
oxide  should  be  used  ;  sulphuric  acid  is  useless,  on  account 
of  its  vapour  pressure.  The  sulphates  of  magnesium,  zinc, 
iron  and  copper  give  off  their  "  crystallisation  water  " 
after  a  few  hours  at  the  ordinary  temperature  ;  after 
longer  exposure  the  "  constitutional  water "  is  also 
partly  expelled,  but  complete  dehydration  is  only  secured 
by  heating  in  the  vacuum  to  practically  the  same  tempera- 
ture at  which  it  would  occur  under  ordinary  pressures. 
Many  organic  salts  can  thus  be  deprived  of  their  associated 
water  at  the  ordinary  temperature,  without  fear  of 
decomposition  such  as  might  occur  at  100°  C. — J.  T.  D. 

Phosphorus  ;    Effect  of  heating  yellow in  ammonia 

gas.     W.  G.  Llewellyn.     Chem.  News,  1907,  96,  296— 
297. 

Dry  ammonia  gas  passed  through  a  flask  containing 
vellow  phosphorus  had  no  action  upon  the  latter  between 
10*  C.  and  290°  C.  (the  boiling  point  of  phosphorus). 
Above  that  temperature,  however,  the  phosphorus  dis- 
tilled in  the  form  of  the  white  modification,  having  the 
same  melting  point  as  ordinary  yellow  phosphorus. 
When  exposed  to  the  air,  its  surface  became  yellow,  and 
it  was  slowly  transformed  into  the  ordinary  modification 
when  warmed  with  water.  It  was  soluble  in  carbon 
bisulphide.  Ammonia  gas  had  apparently  no  action  upon 
red  phosphorus  between  10°  and  100°  C— C.  A.  M. 

Red  and  white  phosphorus  ;    Non-existence  of  a  common 

solvent  for .     A.  Colson.     Compt.  rend.,  1907,  145, 

1167—1168. 
Contrary  to  the  statements  of  former  observers,  neither 
oil  of  turpentine  nor  its  polymers  dissolve  red  phosphorus, 
even  when  heated  with  it  under  pressure.     A  saturated 

02 


22 


Cl.  VII.— ACIDS,  ALKALIS,  &  SALTS,  &  NON-METALLIC  ELEMENTS. 


[Jan.  15,  1903. 


solution  of  white  phosphorus  in  oil  of  turpentine,  heated 
with  red  phosphorus,  dissolves  none,  but  deposits  white 
phosphorus  on  cooling.  No  common  solvent  can  exist, 
for  if  it  did,  the  solution  would  be  identical,  no  matter 
which  variety  had  been  dissolved — one  or  other  variety 
would  undergo  allotropic  modification  on  solution. 

—J.  T.  D. 

Nitric  oxide  formation  in  high-tension  arcs.     F.  Haber  and 
A.  Koenig.     See  XI A. 

Patents. 

Oxides   of   nitrogen  "    Apparatus  for   producing   ■ by 

electric  process.  I.  Moscicki,  Fribourg,  Switzerland. 
Eng.  Pat.  27,006,  Nov.  28,  1906.  Under  Int.  Conv., 
Aug.  8,  1906. 

See  Fr.  Pat.  380,614  of  1907,  following  — T.  F.  B. 

Nitric   acid   and    nitrates ';     Manufacture    of from 

atmospheric  nitrogen.  O.  H.  U.  Briinler  and  G.  H. 
Kettler.     Fr.  Pat.  380,467,  Aug.  2,  1907. 

A  mixture  of  combustible  gas  and  air  or  oxygen  is  burnt 
under  water  (or  alkali  solution)  in  such  a  manner  that  the 
flame  issues  into  the  liquid.  The  quantity  of  nitrogen  is 
so  regulated  that  the  temperature  of  the  name  lies,  in  its 
interior,  within  the  limits  of  stability  of  nitric  oxide, 
and,  in  its  exterior  portion,  within  the  limits  of  stability 
of  nitrogen  peroxide.  Under  these  conditions,  nitric  oxide 
is  formed  in  the  hot  interior  of  the  flame  and  in  the  cooler 
mantle  combines  with  oxygen  to  give  nitrogen  peroxide, 
which  in  the  presence  of  water  and  oxygen  is  converted 
into  nitric  acid  (or  alkali  nitrate).  Burning  the  mixture 
under  increased  pressure  is  found  to  improve  the  yield. 

— F.  Sodn. 

Nitrogen  oxides  ;*   Apparatus  for  the  production  of ,  by 

electric  means.  I.  Moscicki.  Fr.  Pat.  380,614,  Aug.  7, 
1907.     Under  Int.  Conv.,  Aug.  8,  1906. 


The  electrodes,  a  and 
6,  are  cooled  by  a 
refrigerating  liquid, 
and  b  is  provided 
with  a  number  of 
channels  for  the 
passage  of  the  gas,  so 
that  the  latter  after 
treatment  is  rapidly 
cooled  by  contact 
with  the  metal.  The 
electrode,  b,  is  placed 
in  a  magnetic  field 
produced  by  the  coil, 
h,  the  lines  of  force 
cutting  the  upper 
surface  of  the 
electrode  at  right 
angles,  and  the  arc 
is  thus  spread  out 
over  the  surface  of 
the  electrode. — B.  N. 


Platinum  contact  substances  ;•    Manner  of  producing 

and  application  to  the  production  of  nitric  acid  from 
ammonia  and  air.  Chem.  Fabrik  Griesheim-Elektron. 
Fr.  Pat.  380,884,  Aug.  17,  1907. 

Objections  to  the  use  of  platinum  sponge,  or  of  platinised 
platinum,  as  contact  substances  for  the  purpose  described 
in  the  title,  are  stated,  and  it  is  directed  that  a  very  thin 
layer  of  platinum  should  be  deposited  on  such  surfaces 
as  those  of  quartz,  porcelain,  or  the  like,  the  bodies  so 
treated  being  then  subjected  to  a  temperature  at  which 
the  platinum  will  soften.  The  platinum  then  takes  the 
form  of  brilliant  microscopic  drops,  which  are  stated  to  be 
very  effective  for  the  described  application.  It  is  pre- 
ferred to  coat  the  surfaces  to  be  so  platinised  with  a 
varnish,  such  as  a  mixture  of  felspar  with  potassium 
hydroxide,  the  subsequent  treatment  being  conducted  as 
above. — E.  S. 


Sodium    carbonate ';     Manufacture    of    partially    hydratedi 
.     A.  Verge!     Fr.  Pat.  380,562,  Oct.   10,   1906. 

The  troublesome  process  of  recovering  anhydrous  sodium 
carbonate  from  solution  (as  in  the  preparation  of  alumina 
from  bauxite)  may  be  replaced,  as  a  rule,  by  one  yielding 
sodium  carbonate  containing  about  3  molecules  of  water. 
This  salt  does  not  undergo  aqueous  fusion  before  melting, 
but  merely  softens.  The  crystals  also  are  readily  separ- 
ated from  the  mother  liquor  and  dried,  yielding  a  friable 
mass.  It  is  found,  therefore,  to  be  a  successful  substitute 
for  the  anhydrous  substance  for  all  industrial  purposes. 
The  concentration  is  carried  out  by  Kestner's  method 
(this  J.,  1903,  788),  at  60°— 65°  C.  in  vacuo,  until  the 
specific  gravity  of  the  solution  reaches  1-26,  and  is  then 
completed  at  100°  C.  at  ordinary  pressure,  when  the 
crystals  separate. — F.  Sodn. 

Caustic  soda  ;    Reaction  vat  for  the  manufacture  of . 

L.  Devaucelle.     Fr.  Pat.  380,272,  July  26,  1907. 

In  order  to  bring  about  more  perfect  and  speedy  reaction 
between  a  liquid  and  solid  (as  in  the  manufacture  of 
caustic  soda),  the  reaction  vessel  is  made  as  an  inverted 
cone  with  steeply  sloping  sides.  Steam  is  blown  in  at 
the  apex  of  the  cone,  and  keeps  the  solid  continually 
agitated,  at  the  same  time  serving  to  heat  the  liquid. 
The  reaction  is  thus  facilitated  and  the  yield  increased. 
A  pressure  of  2  atmospheres  suffices. — F.  Sodn. 

Metallic  silicides  ;     Process  for  the  production  of . 

L.  E.  Muller  and  L.  Baraduc,  Paris.  Eng.  Pat.  27,209, 
Nov.  29,  1906.     Under  Int.  Conv.,  Nov.  29,  1905. 

See  Fr.  Pat.  361,950  of  1905  ;  this  J.,  1907,  207.— T.  F.  B. 

Oxide  fumes  from  ores  and  furnace  products  ;   Method  of 

obtaining .     B.     Oettinger,     Berlin.      Eng.     Pat. 

29,156,  Dec.  21,  1906.     Under  Int.  Conv.,  Jan.  3,  1906. 

See  Fr.  Pat.  372,567  of  1906  ;  this  J.,  1907,  533— T.  F.  B. 

Tungsten  dioxide  ;  Production  of .     The  Westinghouse 

Metal  Filament  Lamp  Co.,  Ltd.,  London.  Eng.  Pat. 
18,922,  Aug.  22,  1907.  Under  Int.  Conv.,  Nov.  23, 
1906. 

Tungsten  trioxide  (tungstic  acid)  or  other  high  oxide 
of  tungsten,  is  intimately  mixed  with  from  one-tenth  to 
one-fifth  of  its  weight  of  glycerol,  ethylene-glycol,  or  other 
equivalent  organic  hydroxyl  compound.  Water,  or  other 
easily  vaporisable  solvent  fluid,  may  be  added,  to  facilitate 
the  mixture  of  the  glycerol  with  the  trioxide,  the  water 
or  other  solvent  being  subsequently  removed  by  careful 
heating,  without  loss  of  the  glycerol.  The  dried  mixture 
is  then  heated  in  an  air-tight  closed  vessel  to  a  "  bright 
red  heat"  for  some  hours.  On  cooling,  brown  tungsten, 
dioxide  remains. — E.  S. 

Silicates  of  magnesia  ;   Manufacture  of .     H.  Herren- 

schmidt,  Paris.  Eng.  Pat.  20,378,  Sept.  12,  1907. 
Under  Int.  Conv.,  Sept.  24,  1906. 

See  Fr.  Pat.  369,987  of  1906  ;    his  J.,  1907,  203.— T.  F.  B. 

Evaporating    apparatus    [for   brine-].     A.    H.    McDonald, 
Wyandotte,  Mich.     U.S.  Pat.  872,533,  Dec.  3,  1907. 

The  apparatus  consists  of  upper  and  lower  brine  chambers 
connected  by  evaporator  pipes  as  in  an  ordinary  vertical 
evaporator,  but  the  pipes  are  water-jacketed,  the  water 
jackets  forming  a  steam-generating  and  water-circulating 
system  or  space  entirely  separated  from  the  brine  spaces. 
Tho  water  pipes  and  consequently  the  evaporator  pipes, 
which  pass  centrally  through  them,  are  heated  by  the 
combustion  gases  from  an  external  furnace,  theso  gases 
passing  around  the  pipes  through  the  chamber  enclosing, 
them,  which  is  covered  with  non-conducting  composition 
to  prevent  loss  of  heat. — W.  H.  C. 

Carbon  dioxide  ;   Apparatus  for  the  manufacture  of . 

J.  C.  Stead,  London.     U.S.  Pat.  872,588,  Dec.  3,  1907. 

See  Eng.  Pat.  26,659  of  1904  ;  this  J.,  1905,  1171.— T.F.B. 
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— .     A.  E.  Knowles. 
Under   Int.    Con  v., 


Carbonic  acid  gcu* :  Mam  n facta  re  of  - 

Fr.  Pat.  380,631,    Aug.    8,    1907. 

Jan.  23,  1007. 
Ix  the  manufacture  of  carbon  dioxide  by  the  ordinary 
combustion  process,  in  which  the  alternate  formation  and 
decomposition  of  alkali  bicarbonate  is  utilised,  it  is  found 
that  a  meat  economy  of  heat  is  effected,  and  loss  of  carbon 
dioxide  by  non-absorption  is  much  reduced,  by  using  a 
more  dilute  solution  m  the  decomposing  apparatus  and 
working  this  under  reduced  pressure  (the  liquid  being 
sucked  into  the  heater,  instead  of  being  pumped  in,  and 
the  gases  being  drawn  away  by  the  compressor;  instead 
of  passing  to  a  gasometer),  but  using  a  more  concentrated 
solution  in  the  absorption  apparatus.  During  decom- 
position, the  bicarbonate  solution  is  retained  with  advan- 
tage for  a  longer  period  in  the  apparatus,  and  this  is 
conveniently  arranged  by  causing  the  liquid  to  pass  over 
a  series  of  superposed  shallow  trays,  heated  directly  or 
by  a  steam  coil. — F.  Sodn. 

Sulphur  dioxide;    Process  of  making .     J.  G.  Jones, 

Carthage,  N.Y.  U.S.  Pat.  872,822,  Dec.  3,  1907. 
Sulphur  dioxide,  obtained  by  burning  commercial 
sulphur,  is  introduced,  together  with  a  regulated  quantity 
of  air,  into  a  kiln,  in  w-hich  sulphide  ore  is  being  roasted, 
thereby  enriching  the  gas  obtained  from  the  ore,  besides 
heating  the  latter  as  it  is  fed  into  the  kiln. — F.  Sodn. 

Sodium  sulphate  and  sulphuric  acid  ;    Recovering . 

A.  W.  Xibelius,  Hackettstown,  N.J.     U.S.  Pat.  873,070, 

Dec.  10,  1907. 
A  solution  of  nitre  cake  (sodium  bisulphate)  is  treated 
with  a  volatile  solvent  or  a  mixture  of  such  solvents, 
"  capable  of  dissolving  the  acid  but  in  which  the  sodium 
sulphate  is  insoluble,"  and  the  solution  is  removed  from 
the  separated  sodium  sulphate,  and  is  distilled  under 
diminished  pressure  to  recover  the  volatile  solvent  or 
solvents,  sulphuric  acid  remaining  behind. — E.  S. 

Carbon,  amorphous  ;   Process  and  apparatus  for  producing 

.     J.  Machtolf,  Boblingen,  Germany.     U.S.  Pats. 

872,949  and  872,950,  Dec.  3,  1907. 

See  Fr.  Pat.  364,034  of  1906  ;  this  J.,  1906,  894.— T.  F.  B. 

Nitrogen  oxides,  etc.     Eng.  Pat.  22,201.     See  XI A. 

Rotary  kilns,  etc.     Eng.  Pat.  26,150.     -See  IX. 

Sewage  and  ammoniacal  liquids,  etc.     Fr.   Pat.   380,489. 
See  XVIII5. 

VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Patent. 

Glass-melting ;     Process    and    apparatus    for .     A. 

Peters  and  Soc.  Naamlooze  Vennootschap  Glasfabrik 
voorheen  Jeekel  Nijnssen  and  Co.  Fr.  Pat.  380,733, 
Aug.  9,  1907. 
Both  the  preliminary  and  the  final  fusions  of  the  glass 
are  carried  out  in  pots  provided  with  double  walls,  between 
which  air  circulates  in  order  to  keep  the  walls  cold  and  so 
to  prevent  their  breaking.  The  first  fusion  takes  place 
in  an  upper  crucible  separated  by  a  slab  of  refractory 
material  from  a  second  larger  crucible  placed  below  the 
first.  Both  crucibles  are  directly  heated  by  the  furnace 
gases,  and  are  open.  The  molten  glass  runs  from  the 
upper  crucible  into  one  compartment  of  the  lower  one, 
which  is  separated  by  an  inner  partition  into  the  two 
usual  compartments  for  melting  and  working.  The 
melting  compartment  is  further  strengthened  by  another 
internal  partition  at  right  angles  to  the  first. — A.  G.  L. 

IX.— BUILDING  MATERIALS,    CLAYS, 
MORTARS,   AND   CEMENTS. 

Patents. 

Timber  ;  Method  for  preparing  or  treating for  joinery 

L,  and  kindred  trades.     K.  K.  Schmidt,  Dresden,  Saxony. 

Eng.  Pat.  18,558,  Aug.  16,  1907. 
Raw  timber  is  buried  in  earth  to  which  an  alkaline  lye 
has  been  added,  and  is  exposed  to  the  action  of  "  ground 


gases "  for  from  one  to  three  months,  to  improve  its 
colour  and  to  render  it  more  resistant  to  external  influences. 
The  colour  obtained  varies  with  different  woods,  and 
may  be  modified  by  the  addition  to  the  earth  of  metallic 
salts,  more  particularly  those  of  iron. — A.  T.  L. 

Wood  ;   Impregnating  — —  with  insoluble  materials.     Soc. 

Anon,  des  Etablissements    Carel  aine,  Fouche  et  Cie. 

Fr.  Pat.  380,533,  Aug*.  3,  1907. 
The  wood  is  impregnated  first  with  a  solution  of  one 
substance  (copper  sulphate,  barium  chloride)  and  then 
with  a  solution  of  another  substance  (soap,  sulphuric 
acid)  which  will  give  an  insoluble  precipitate  with  the 
first.  The  second  solution  may  be  replaced  by  a  gas 
having  a  similar  action. — A.  G.  L. 

Marble  ;    Making  artificial .     E.   E.  Hippe,   Copen- 
hagen.    U.S.   Pat.  873,371,  Dec.   10,   1907. 
See  Fr.  Pat.  370,105  of  1906  ;  this  J.,  1907,  204.— T.  F.  B. 

Brick ;     Method   of  treating .     A.    Magoon,    Logan, 

Ohio.  Assignor  to  J.  W.  Jones,  Haydenville,  Ohio. 
U.S.  Pat.  873,568,  Dec.  10,  1907. 
Coloured  bricks  are  treated  whilst  in  the  kiln  by  intro- 
ducing large  volumes  of  air  under  pressure  into  the  latter, 
when  it  is  at  its  maximum  temperature,  in  order  to  oxidise 
the  colouring  matter. — A.  G.  L. 

Stone  and  marble  ;    Manufacture  of  artificial  .     The 

Lithographic  Stone  and  Marble  Co.  Fr.  Pat.  380,438, 
Aug.  1,  1907.     Under  Int.  Con  v.,  April  25   1907. 

See  Eng.  Pat.  9633  of  1907;  this  J.,  1907, 1281.— T.  F.  B. 

Rotary  kilns  for  burning  and  calcining  lime,  cement, 
chemicals  and  the  like.  C.  von  Radlowski,  Gut  Ray 
Kowce,  Russia.  Eng.  Pat.  26,150,  Nov.  19,  1906. 
The  kiln  comprises  a  preliminary  heating  cylinder,  a 
calcining  cylinder,  and  a  cooling  cylinder,  each  of  which 
is  constructed  so  as  to  bring  the  material  into  intimate 
contact  with  the  gases  passing  through  the  kiln.  The 
calcining  cylinder  is  in  two  sections  which  rotate  in  opposite 
directions.  Each  section  is  provided  with  an  inner  per- 
forated cylinder  supported  by  distance  pieces  forming 
longitudinal  partitions  in  the  annular  space  between  the 
inner  and  outer  cylinders.  The  material  in  the  annular 
space  is  continuously  raised  as  the  cylinder  rotates,  until 
it  falls  through  the  perforations  and  through  the  current 
of  hot  gases.  The  heating  and  cooling  cylinders  are 
formed  in  a  number  of  sections,  successive  sections  rotating 
in  opposite  directions.  Each  section  carries  internal 
projections  forming  scoops  which  raise  the  material  and 
allow  it  to  fall  through  the  current  of  air  or  gases. — A.  T.  L. 

Cement    kilns ;     Rotary .     T.    M.    Morgan,    Longue 

Pointe,  Quebec.  Eng.  Pat.  8760,  April  15,  1907. 
The  rear  or  feed  end  of  a  rotary  cement  kiln  is  provided 
with  an  end  wall  having  oblique  openings  at  its  circum- 
ference for  the  discharge  of  the  hot  gases  and  the  intro- 
duction of  the  cement  material.  The  kiln  is  of  gradually 
increasing  diameter  towards  the  rear  end  and  is  supported 
with  its  lower  surface  horizontal  and  its  axis  inclined. 
To  prevent  a  too  rapid  passage  of  the  material  through 
the  large  part  of  the  kiln,  the  thickness  of  the  lining  is 
increased  at  intervals  in  order  to  reduce  the  diameter  of 
the  kiln.  The  heat  of  the  gases  is  more  fully  utilised 
owing  to  their  retardation  and  then  passage  through  the 
openings  in  the  end  wall.  The  end  wall  may  be  built 
into  ordinary  cylindrical  kilns. — A.  T.  L. 

Magnesium  cement  and  process  of  making  the  same.     E. 

Rueff,  New  York.     U.S.  Pat.  872,375,  Dec.  3,  1907. 
Crystallised  magnesium  sulphate  is  slowly  heated  until 
dehydrated,  when  it  is  mixed  with  magnesia  ;    water  and 
filling  material  are  then  added. — A.  G.  L. 


X.— METALLURGY. 


G. 


Graphite  and  "  temper  carbon  "  ;    Identity  of . 

Charpy.     Compt.  rend.,  1907,  145,   1173—1174. 
Graphite  and  temper  carbon,  separated  from  two  portions 
of  the  same  melted  pig,  by  slow  cooling,  and  by  rapid 
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cooling  and  reheating  respectively,  behaved  in  exactly 
the  same  manner  when  oxidised  with  nitric  acid  and 
potassium  chlorate ;  and  when  the  metals  containing 
them  were  heated  at  1000°  C.  in  a  stream  of  carefully 
purified  hydrogen,  the  carbon  gradually  disappeared  at 
the  same  rate  from  both,  no  free  carbon  being  left  in  either 
after  14  hours.  Contrary  to  former  statements,  then, 
both  graphite  and  temper  carbon  are  completely  gasified 
under  these  circumstances,  and  the  two  are  identical,  and 
are  rightly  regarded  as  one  phase  in  Roozeboom's  diagram 
of  iron-carbon  systems. — J.  T.  D. 


Eutectic  mixtures  •    Change  of  the  melting  point  of . 

C.  Benedicks  and  R.  Apri.     Die  Metallurgie.   1907,  4, 
416—419. 

"  Commercially  pure  "  tin  and  lead,  in  a  comminuted 
form,  were  sifted,  and  a  series  of  powders  obtained,  from 
which  eutectic  mixtures  (70  per  cent,  of  tin  and  30  per 
cent,  of  lead)  composed  of  different  sized  particles  were 
prepared.  These  were  heated  very  slowly  in  a  crucible, 
and,  by  means  of  a  Le  Chatelier  pyrometer  and  a  chrono- 
graph, the  time  required  for  the  galvanometer  to  indicate 
a  given  interval  of  temperature  was  recorded.  Generally 
it  was  found  that  the  longest  period  of  time  for  the 
galvanometer  to  pass  a  given  scale-interval  was  required 
at  the  highest  temperature  in  the  case  of  the  mixture  com- 
posed of  the  largest  particles.  With  particles  of  less  than 
0-15  mm.  diam.,  the  maximum  time  interval  occurred 
at  180°  C,  whilst  with  particles  of  0-15 — 0-52  mm.  diam., 
it  was  183°  C.  When  particles  of  tin  of  2 — 4  mm.  diam. 
were  mixed  with  particles  of  lead  of  0-15 — 0*52  mm. 
diam.,  the  corresponding  point  was  183°  C,  whilst  with 
particles  of  lead  of  2—4  mm.  mixed  with  particles  of  tin 
of  0-15—0-52  mm.  diam.,  it  was  191°  C.  From  the  results 
of  these  experiments,  the  authors  infer  that  the  discrepancy 
between  the  melting  point  (1200°  C.)  and  setting  point 
(1130°  C.)  of  slowly-cooled  cast  iron,  is  due  to  retardation 
of  melting  caused  by  the  presence  of  large  plates  of  graphite 
in  the  slowly-cooled  solid  iron. — A.  S. 


Telluride   ores  ;•     Assay   of .     G.    T.    Holloway   and 

L.  E.  B.  Pearse.     Inst,  of  Min.  and  Met.,  Dec.  19,  1907. 
[Advance  proof.] 

When  telluride  ores  are  roasted  under  proper  conditions, 
the  loss  of  gold  by  volatilisation  is  very  slight,  even  when 
mercury  is  present.  In  cupelling  lead  rich  in  gold  and 
tellurium,  it  was  found  that  the  losses  of  gold  in  the  cupel 
and  by  volatilisation  were  large,  but  when  the  proportion 
of  tellurium  to  gold  is  small  in  comparison  with  the  lead 
in  the  alloy,  the  cupellation  losses  are  not  great.  Cupella- 
tion  after  a  moderate  amount  of  scorification  gives  a  better 
result  than  the  direct  cupellation  of  the  lead  button, 
although  if  scorification  be  carried  too  far,  or  if  the  lead 
be  allowed  to  remain  long  in  contact  with  the  slag,  the 
subsequent  loss  on  cupellation  is  increased.  The  cupella- 
tion losses  are  very  large  after  excessive  scorification,  and 
re  probably  caused  by  a  re-absorption  of  tellurium  which 
is  reduced  by  the  lead  from  the  litharge  in  the  scorifier. 
In  the  pot  assay  there  is  more  loss  of  gold  with  an  acid 
than  with  a  basic  slag,  and  it  is  important  that  the  tempera- 
ture be  kept  as  low  as  possible,  the  addition  of  fluorspar 
being  for  this  reason  recommended.  The  method  of 
assay  which  is  considered  by  the  authors  to  give  the  best 
and  most  uniform  results  is  a  pot  assay  employing  a  charge 
containing  excess  of  sodium  carbonate,  which  yields  a 
basic  slag  fusible  at  a  low  red  heat,  and  sufficient  red  lead 
or  litharge  and  reducing  agent  to  yield  a  large  lead  button 
(not  less  than  50  grms.).  In  the  case  of  very  basic  ores, 
borax  is  preferable  to  silica  as  a  flux,  but  otherwise  the 
amount  of  borax  should  not  be  excessive.  The  lead 
button  from  the  pot  assay  should  be  scorified  to  reduce 
its  weight  by  one-third,  but  not  more  than  one-half,  and 
then  cupelled,  using  a  somewhat  high  temperature  for 
the  commencement  of  both  cupellation  and  scorification. 
The  authors  also  find  that  combined  wet  and  dry  methods 
except  in  certain  cases,  such  as  with  highly  cupriferous 
ores,  give  results  inferior  to  those  of  the  ordinary  pot 
assay. — O,  F.„H. 


Copper  ;•    Annealing  of :    with  special   reference  ta 

dilatation.     T.   Turner  and  D.   M.   Lew.     Proc.   Rov. 
Soc.,  1907,  A  80,  1—12. 

The  authors  show  that  the  change  of  the  ordinary  hard 
copper  (tenaile  strength,  20 — 28  tons)  into  soft  annealed 
copper  (tensile  strength,  10 — 14  tons),  which  takes  place 
by  simply  heating  the  hard  copper  to  a  temperature  of 
about  580°  C,  is  not  accompanied  by  any  change  in 
volume  such  as  is  observed  when  one  form  of  an  element 
changes  into  an  allotropic  modification.  Similar  results 
were  obtained  with  brass  (copper,  70  or  66  per  cent.), 
gun-metal  and  phosphor-bronze.  For  their  experiments 
the  authors  measured  the  extension  obtained  b\r  the 
uniform  heating  of  rods  35  in.  long  and  \  in.  in  cross- 
section.  The  extensometer  used  was  tested  by  means 
of  steel  and  wrought-iron  rods,  with  which  normal  results 
were  obtained.  Bars  of  brass  with  60  per  cent,  of  copper 
twisted  so  much  on  heating  as  to  render  the  results  useless. 
The  authors  conclude  that  mechanical  working  produces 
changes  of  a  different  order  from  those  due  to  allotropic 
or  dimorphic  transformations,  the  changes  probably 
consisting  only  in  a  rearrangement  of  the  metallic  grains 
or  molecules. — A.  G.  L. 


Oxides  of  lead,  cadmium,  and  bismuth  ';   Velocity  of  reduction 

of  the by  carbon  monoxide,  and  the  existence  of  the 

suboxides  of  these  metals.     F.  J.   Brislee.     Chem.  Soc. 
Proc,  1907,  23,  286—287. 

The  production  of  lead,  cadmium,  and  bismuth  suboxides 
by  the  reduction  of  the  higher  oxides  with  carbon 
monoxide  has  been  investigated.  The  velocity  of  reduc- 
tion of  the  oxides  was  determined  by  heating  the  latter, 
contained  in  a  porcelain  boat,  to  300°  in  an  apparatus  in 
which  carbon  monoxide  was  circulated.  The  boat  was 
withdrawn  from  time  to  time  and  the  loss  in  weight 
observed.  The  time  interval  varied  from  one  and  a  half 
to  six  hours.  The  results  were  then  plotted  as  time- 
reduction  curves,  and  these  showed  a  distinct  break  at 
the  point  at  which  the  analytical  composition  of  the 
product  was  near  that  required  for  the  suboxide.  The 
position  of  the  break  was  not  always  at  the  suboxide 
point,  the  position  depending  on  the  relative  velocities 
of  the  two  reductions,  namely  : 

(1)  Oxide  ->  suboxide. 

(2)  Suboxide  ->  metal. 

When  the  velocity  of  (1)  is  very  different  from  (2), 
then  the  break  will  occur  at  the  point  when  the  oxide  is 
entirely  reduced  to  suboxide.  When  these  two  velocities 
are  not  very  different,  the  first  stage  of  the  reduction  is 
(la)  Oxide  ->  suboxide  ->  metal,  and  the  second  is  : 
(2a)  Suboxide  ->  metal,  and  then  the  break  will  occur 
below  the  point  corresponding  to  complete  reduction  of 
the  oxide  to  suboxide.  The  experiments  made  on  the 
velocity  of  reduction  of  the  oxides  of  lead,  cadmium,  and 
bismuth  confirm  Tanatar's  results  (Z.  anorg.  Chem.,  1901, 
27,  304)  that  the  suboxides  of  these  metals  are  definite 
chemical  compounds,  but  do  not  prove  the  stability  of 
these  compounds.  The  suboxides  of  lead,  cadmium,  and 
bismuth  are  formed  as  intermediate  phases  in  the  reduc- 
tion of  the  oxide  to  metal  bv  carbon  monoxide. 


Aluminium    titanide.     W.     Manchot    and    P.     Richter^ 
Annalen,  1907,  357,  140—144. 

Aluminium  titanide,  Al3Ti,  was  prepared  by  fusing  a 
mixture  of  potassium  titanofluoride  (24  grms.)  and 
aluminium  (45-5  grms.)  for  about  £  of  an  hour.  On 
gently  heating  the  regulus  with  N/l  sodium  hydroxide 
solution  (care  being  taken  to  prevent  access  of  air),  the 
rxc  ess  of  aluminium  was  gradually  dissolved,  leaving  the 
titanide  in  the  form  of  silvery,  glistening  quadratic  laminaa 
of  sp.  gr.  5-5.  The  titanide  is  very  brittle.  It  readily 
dissolves  in  strong  alkalis  and  acids  with  evolution  of 
hydrogen  ;  on  solution  in  hot,  dilute  sulphuric  acid  (air 
being  excluded),  the  sulphate  corresponding  to  the  oxide, 
Ti203,  is  formed,  indicating  that  the  titanium  is  present 
in  the  compound  in  the  tervalent  state. — L.  E. 
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Minerals    in     Western    Australia.     Board    of    Trade    J., 

Dec.  19.  1907.  [T.R.] 
Antimony. — Workable  lodes  occur  at  Mosquito  Creek, 
Mallina  iVewah.  and  Sherlock  Grossing,  in  the  North- West. 
The  latter  are  now  being  opened  up.  The  others  are  not 
being  worked  on  account  of  distance  from  port  and  market, 
and  irregular  prices  of  the  metal.  Most  of  these  ores  are 
more  or  less  gold  bearing. 

Bismuth  occurs  at  Yalgoo,  but  has  never  been  worked 
for  similar  reasons  to  those  above. 

Zinc  is  now  being  raised  for  export  at  Mundijong. 
It  is  known  to  occur  also  in  important  quantities  a*  West 
Kimberley.  Roebourne.  Croydon,  Northampton,  Murrin, 
&e.  Neglected  at  present  owing  to  cost  of  placing  on 
European  markets. 

Manganese. — Very  pure  manganese  ores  occur  on  the 
Upper  Ashburton,  at  Pinyalling  (Yalgoo),  at  Ravens- 
thorpe.  and  elsewhere  on  the  south  coast.  These  are  well 
suited  for  use  as  a  flux  at  general  smelting  works  or  for  the 
preparation  of  high  quality  iron  and  steel  from  iron  ores, 
Nothing  is  being  done  with  any  of  them  at  present  so  far 
as  is  known. 

Tungsten  ores  which  should  pay  to  work  at  present 
rates  occur  at  Mosquito,  Wodgina,  Northampton,  Cool- 
gardie,  Higginsville,  Southern  Cross,  Brookton,  and 
Ravensthorpe.  A  small  quantity  of  ore  has  recently 
been  exported  from  the  last-named  place,  but  elsewhere 
it  has  been  neglected,  largely  owing  to  a  lack  of  knowledge 
of  its  value. 

Aluminium. — Large  deposits  of  bauxite  occur  amongst 
the  so-called  ironstone  gravels  of  the  Darling  Ranges, 
from  Wongan  Hills  on  the  north  to  Bridgetown  on  the 
south.  These  will  no  doubt  be  utilised  at  no  very  distant 
date. 

Tantalum  ores  are  probably  more  abundant  in  Western 
Australia  than  anywhere  else  in  the  world.  As  the  use 
of  this  metal  is  in  the  experimental  stages,  the  demand 
is  very  irregular  as  yet. 

Molybdenum  occurs  at  several  localities,  e.g.,  Toodyay 
and  Wagin. 

Asbestos. — Chrysotile  asbestos  of  the  highest  quality, 
worth  up  to  601.  a  ton,  occurs  in  quantities  near  Tam- 
bourah,  and  is  now  about  to  be  exploited.  Lower  grades 
are  abundant  in  very  many  parts  of  the  State,  and  though 
in  the  past  valueless,  wdl  shortly  be  of  much  value  for 
paper  making,  the  demand  for  this  purpose  increasing 
daily. 

Mica  deposits  of  excellent  quality  occur  on  the  Gascoyne, 
and  will  be  opened  up  when  transport  is  not  so  difficult 
as  at  present.  Mica  has  also  been  raised  for  export  at 
Bindoon,   Mullalvup,  and  Londonderry. 

Infusorial  earth  is  very  abundant  in  the  Swan  district, 
in  the  valley  of  the  Irwin  River,  and  on  the  south  coast. 

Monazite  occurs  at  Moolyella  with  the  tin  ore.  It 
is  there  of  exceptionally  high  grade  of  a  present  value  of 
\20l.  per  ton. 

Copper  is  very  widely  distributed  throughout  the  State. 

Iron  ore. — The  Yampi  Sound  iron  ore  is  extremely  pure, 

and  similar  to  that  at  the  Weld  Ranges.     It  should  be 

possible  to  export  ore  from  Yampi  at  a  profit,  as  the  deposit 

is  near  the  coast. 

Lead  ie  abundant  in  the  North-West  and  Northampton 
districts. 

Manganese   production   of   the    United   States.     Board    of 

Trade  J.,  Dec.  19,  1907.  [T.R.] 
Accoedino  to  a  report  by  the  United  States  Geological 
Survey  the  year  1906  witnessed  a  marked  revival  of  the 
American  manganese  industry,  the  output  exceeding  that 
of  1905,  1904  and  1903,  and  closely  approaching  the  pro- 
duction of  1902.  In  1906  the  production  of  manganese 
ores  amounted  to  6,921  tons  (of  2,240  lb.),  valued  at 
88,132  dols.,  as  compared  with  4,118  tons,  valued  at 
36,214  dols.,  in  1905.  All  of  this  increase  came  from 
Virginia  and  Utah,  for  no  other  States  produced  any 
notable  quantity  of  manganese  in  1906.  In  addition  to 
the  output  of  relatively  high  grade  manganese  ores,  there 
is  in  Arkansas  and  Colorado  a  very  important  production 
of  iron  ores  carrying  20  to  40  per  cent,  of  manganese, 
amounting  to  41,300  tons,  valued  at  122,400  dols.,  in 
1906. 


Besides  the  manganese  ores  and  manganiferous  iron 
ores,  an  important  source  of  manganese  in  recent  years 
has  been  the  residual  product  from  certain  zinc  oxide 
works  using  New  Jersey  ores.  The  crude  ore  as  shipped 
to  the  zinc  oxide  plant  consists  of  a  mixture  of  frank- 
linite  and  willemite,  the  former  being  predominant. 
After  roasting  off  the  bulk  of  the  zinc,  the  residue  is  a  mass 
of  manganese  and  iron  oxides.  The  production  of  this 
manganiferous  residuum  in  1906  was  93,461  tons,  as  com- 
pared with  90,289  tons  in  1905.  The  production  of  ferro- 
manganese  and  spiegelcisen  in  the  United  States  in  1906 
amounted  to  300,500  tons,  as  compared  with  289,983 
tons  in  1905. 

Tungsten  and  vanadium   production  of  the  United  States. 
Board  of  Trade  J.,  Dec.  19,  1907.     [T.R.] 

The  United  States  Geological  Survey  report  the  production 
in  the  United  States  in  1906  of  928  short  tons  of  tungsten 
ores,  estimated  at  348,867  dols.  in  value.  The  output 
for  the  year  is  a  gain  of  125  tons  over  the  known  production 
of  1905.  Boulder  County,  Colorado,  produced  565  tons, 
valued  at  221,627  dols.  During  1906  the  production  of 
vanadium  from  its  ores  was  begun  in  Colorado,  and  a  small 
output  was  made.  A  reduction  plant  was  established 
at  Newmire,  and  another  plant,  at  which  some  vanadium 
concentrates  were  made,  was  put  up  on  Dolores  River. 
A  company  has  built  a  plant  at  Pittsburg  for  the  manu- 
facture of  ferro-vanadium  from  ores  imported  from  near 
Cerro  de  Pasco,  Peru.  The  ore  is  a  remarkable  vanadium 
sulphide  called  patronite,  containing  about  15  per  cent, 
of  vanadium.     The  deposits  are  said  to  be  large. 

Monazite  mine  in  Carolina  ;   New .     Mining  World, 

Dec.  7,  1907.     [T.R.] 

The  British  Monazite  Co.,  representing  the  South  Metro- 
politan Gas  Light  Co.  of  London,  has  reopened  a  monazite 
mine  about  three  miles  north-east  of  Shelby,  N.C.,  with 
improved  machinery  and  methods. 

The  proposition  at  this  mine  is  different  from  that  of 
any  other  mine  being  operated  in  the  region,  and  consists 
in  crushing  a  monazite-bearing  rock  and  separating  out 
the  monazite  with  concentrating  tables.  The  product 
of  the  mill  contains  from  90  to  95  per  cent,  of  monazite. 

Patents. 

Rotary  furnace  for  use  in  roasting  ores  and  the  like.     W. 
Hommel,  Lee,  Kent.     Eng.  Pat.  27,639,  Dec.  4,  1906. 

The  furnace  comprises  an  ore-chamber,  the  hearth  of 
which  consists  of  a  rotating  central  part,  and  of  an  outer 
stationary  part ;  a  series  of  scrapers  set  obliquely,  arranged 
above  the  central  portion  of  the  hearth  and  adapted  to 
work  gradually  towards  the  circumference  of  the  latter  ; 
and  one  or  more  scrapers,  arranged  above  the  annular 
portion  of  the  hearth,  which  are  attached  to  the  central 
rotating  portion  and  which  sweep  the  ore  in  a  circum- 
ferential direction  towards  the  discharge  orifice  in  the 
floor  of  the  stationary  portion.  Flues  are  so  arranged 
that  the  heating  gases  circulate  below  and  above  the 
stationary  part  of  the  hearth,  on  which  part  the  roasting 
of  the  ore  is  effected.  The  central  part  is  not  heated  by 
flues,  and  receives  only  heat  evolved  by  the  roasting  of 
the  ore  itself.  With  ores  poor  in  sulphur,  however,  the 
central  part  also  may  be  heated  by  furnace  gases. — A.  G.  L. 

Furnaces  j    Metallurgical .     J.  A.  Fletcher,  Ashton- 

under-Lyne,   Lanes.     Eng.   Pat.   604,  Jan.   9,   1907. 

The  patent  relates  to  furnaces  of  the  cupola  type,  so 
arranged  as  to  give  a  downward  instead  of  an  upward 
flow  of  the  blast  and  hot  gases.  Beneath  the  lower  end, 
the  receiver  for  molten  metal  is  fixed  so  that  it  can  easily 
be  detached.  To  heat  up  the  furnace,  the  cover,  d,  is 
removed  and  a  suitable  quantity  of  coke  placed  on  the 
grate  above  the  receiver,  e  ;  on  top  of  this  is  placed  the 
metal  to  be  melted.  Air  is  passed  in  through  an  aperture,  6, 
just  above  the  grate.  As  soon  as  the  material  is  uniformly 
heated,  the  cover  is  replaced  and  the  direction  of  the 
blast  altered  so  that  the  gases  now  pass  away  through  6, 
being  admitted  through  apertures  at  a  at  the  top  of  the 
furnace.     As   the   molten   metal  falls   into  the   receiver, 
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the  aperture  at  b  is  closed,  and  the  gases  are  allowed  to 
escape  through  the  receiver  over  the  surface  of  the  metal. 
If  necessary,  hot  air,  steam,  or  any  other  gas  can  now 
he  blown  through  the  molten  metal. — C.  A.  W. 

Furnace  for  malleable  cast-iron  or  for  cementation.     Soc. 

des  Acieries  de  Paris  et  D'Outreau.     Fr.  Pat.  380,609, 

Aug  7,  1907. 
The  furnace  is  characterised  by  having  a  movable  hearth 
of  masonry  carried  on  wheels  or  rollers  moving  on  rails. 
A  number  of  furnaces  are  grouped  together,  and  any 
hearth  can  be  introduced  into  any  furnace.  The  hearth 
is  removed  from  the  furnace  for  charging  and  discharging, 
and  to  promote  rapid  cooling. — A.  G.  L. 

Steel  3     Manufacture    of .     A.    Reynolds,    London. 

Eng.  Pat.  28,030,  Dec.  8,  1906. 
Molten  over-oxidised  iron  is  poured  into  a  ladle  from 
which  the  slag  is  decanted.  For  this  purpose,  the  ladle 
is  given  a  spout,  and  the  upper  part  of  the  ladle  is  lined 
with  magnesite,  chromite,  or  with  water-cooled  steel. 
The  molten  iron  is  then  run  into  an  electrically  heated 
"  dead-melting "  furnace,  in  which  it  is  treated  with 
carbon,  or  with  previously  melted  highly  carbonaceous 
pis^-iron,  in  very  small  excess.  The  reduced  iron  is  then 
run  into  a  ladle,  into  which  are  also  run  known  amounts 
of  molten  ferro-silicon,  ferromanganese,  and  slag. — A.  G.  L. 

Cementation    process.     M.    Ruthenburg,    Lockport,    N.Y. 

U.S.  Pat.  872,755,  Dec.  3,  1907. 
See  Eng.  Pat.  19,547  of  1907 ;  this  J.,  1907,  1286— T.  F.  B. 

Manganese  steel  j    Manufacture   of   high   per   cent. . 

C.  H.  Kelsall,  Horwich.  U.S.  Pat.  873,556,  Dec.  10, 
1907. 

See  Fr.  Pat.  375,148  of  1907  ;  this  J.,  1907,  874.— T.  F.  B. 

Copper  from  copper  residues  <j   Process  for  extracting  — - — . 

D.  Crispo,  Antwerp.      Eng.  Pat.  6730,  March  20,  1907. 

See  Fr.  Pat.  375,899  of  1907  ;  this  J.,  1907,  929.— T.  F.  B. 

Copper  j   Process  for  separating from  acid  or  neutral 

solutions.  A.  J.  Boult.  London.  From  J.  B.  du  Faur, 
Mount  Morgan,  Australia.  Eng.  Pat.  7698,  April  2, 
1907. 

The  liquid,  which  may  contain  the  metal  as  sulphate, 
chloride,  or  both,  must  contain  at  least  5  grains  of  ferric 
sulphate  or  chloride  per  gallon.  The  metal  is  precipitated 
on  to  thin  sheets  of  copper,  graphite  or  carbon  by  sus- 
pending these  in  the  solution  in  metallic  contact  with 
intermediate  masses  of  scrap  iron.  If  gold  or  silver 
should  be  present,  they  will  be  precipitated  during  the 
process. — C.  A.  W. 

Cleaning  metal  [silver]       Method  of .     J.  Hawthorne, 

New  York.     U.S.  Pat.  871,994,  Nov.  26,  1907. 

Tarnished  silver  articles  are  immersed  in  a  solution  of 
sodium  carbonate  contained  in  a  tin  vessel,  to  which 
vessel  the  silver  articles  are  al«o  connected  electrically. 
The  cleaning  is  effected  by  the  electric  current  set  up 
between  the  silver  (cathode.)  and  tin  (anode),  no  outside 
source  of  energy  being  employed. — A.  G.  L. 


Silver-plating  j 


Process  of  .     D.  Rouilly. 

380,886,  Oct.  22,  1906. 


Fr.  Pat. 


The  process  consists  in  reducing  silver  from  silver  resinate, 
either  by  the  action  of  light,  or  by  means  of  reducing 
agents.  Silver  resinate  may  be  obtained  by  double 
decomposition  of  an  alkali  resinate  and  a  silver  salt 
in  aqueous  solution  ;  or  by  heating  resin  with  an  easily 
decomposable  silver  salt,  or  with  silver  oxide.  Silver 
resinate  is  soluble  in  cold  benzene,  oil  of  turpentine, 
ether,  chloroform,  etc.,  and  on  heating,  in  different  oils. 
The  process  of  plating  may  be  carried  out  by  applying 
a  solution  of  silver  resinate  in  benzene  to  the  surface 
to  be  coated,  allowing  the  benzene  to  evaporate  (in  the 
dark),  and  then  either  exposing  the  article  to  the  light 
for  some  time,  or  else  treating  it  with  a  solution  of  quinol 
(hydroquinone)  or  pyrogallol  in  ethyl  or  methyl  alcohol 
(in  which  silver  resinate  is  insoluble,  but  resin  itself 
is  soluble).  The  resin  is  finally  washed  away  from  the 
reduced  silver  by  means  of  a  solvent.  Interior  surfaces 
may  be  silver-plated  by  filling  the  article  with  the  benzene 
solution  of  silver  resinate,  and  exposing  to  light,  if  the 
article  is  transparent,  or  else  treating  with  a  reducing 
agent  as  above. — A.  G.  L. 

Detinning  and  recovering  merchantable  iron  from  tin-plate 

scrap  s    Process  for .     E.  A.  Sperry,  Brooklyn,  N.Y. 

U.S.  Pat.  872,092,  Nov.  26,  1907. 

The  reagent  employed,  is  first  dried  by  refrigerating  it, 
and  is  then  heated  and  allowed  to  act  on  the  scrap.  The 
black  scrap  resulting  is  washed  with  a  previously  dried 
hot  gas  and  then  with  a  liquid.  (See  U.S.  Pat.  872,205 
of  1907;     this  J.,  1907,  1279.)— A.  G.  L. 

Detinning  ';,     Process  of .     E.   A.   Sperry,   Brooklyn, 

N.Y.     U.S.  Pat.  873,699,  Dec.  10,  1907. 

The  dry  material  to  bo  detinned  is  subjected  to  the  pro- 
longed action  of  a  mixture  of  gaseous  stannic  chloride, 
hydrated  and  anhydrous,  and  chlorine,  at  a  temperature 
"  above  the  solidifying  point  of  hydrated  stannic  chloride." 

—A.  G.  L. 

Ores  J     Apparatus  for  separating  the  metallic  particles  of 

from  the  rocky  constituents  thereof.     D.  H.  Norris, 

New  York.     U.S.  Pat.  873,586,  Dec.  10,  1907. 

The  apparatus  consists  of  a  tank  having  contracted 
ends,  the  upper  end  being  open,  whilst  the  lower  end  is 
provided  with  a  discharge  pipe  for  the  gangue  and  water. 
A  pipe  discharges  a  mixture  of  powdered  ore  and  water 
into  the  upper  part  of  the  tank.  Another  pipe  introduces 
water,  previously  saturated  with  air  in  another  vessel, 
into  the  lower  part  of  the  tank.  The  nascent  air-bubbles 
formed  in  the  tank  adhere  to  the  metallic  particles,  which 
rise  to  the  surface  and  overflow  into  a  cup  arranged  at 
the  upper  end  of  the  tank. — A.  G.  L. 

Minerals  [finely-divided]  a     Process  of  roasting  and  con- 
centrating   .     F.  Bcnnitt.     Fr.  Pat  380,343.  July  29, 

1907. 
The  finely-divided  minerals  (galena,  pyrites,  etc.)  are 
agglomerated  into  lumps  by  heating  them  in  a  current 
of  air  or  other  gas  capable  of  supporting  combustion. 
During  the  roasting,  the  mineral  is  prevented  from  moving 
by  means  of  partitions,  which  may  be  perforated,  and 
between  which  it  is  packed.  The  current  of  air  may 
be  passed  through  the  mineral  in  various  directions, 
according  to  the  type  of  roasting  furnace  used. — A.  G.  L. 

Minerals  [finely-divided]  J     Process  of  roasting  and  con- 
centrating   .      F.  Bennitt.  Fr.  Pat.  380,344,  July  29, 

1907.     Under  Int.  Conv.,  July  30,  1906. 
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The  finely-divided  sulphide  mineral  is  charged  into  the 
receptacles,  </.  separated  from  each  other  by  perforated 
partitions.  The  receptacles  are  given  a  to-and-fro  motion 
by  means  of  a  screw,  (.',  and  pass  over  a  grill,  D.  Whilst 
in  this  position,  a  name  produced  by  burning  oil  or  gas, 
and  containing  excess  of  oxygon,  is  drawn  through  the 
mineral  by  means  of  a  fan  at  the  end  of  the  pipe,  F,  the 
flame  entering  through  the  aperture,  J.  The  mineral 
is  charged  into  the  receptacles  at  a1  and  discharged  at  a. 
The  partial  combustion  whilst  in  a  fixed  position  is 
designed  to  agglomerate  the  mineral  into  lumps. — A.  G.  L. 

Metals  ,•    Manufacture    of   certain    molten ,  and   the 

materials  emploi/cd  therein.  B.  H.  Thwaite  and  W. 
Defries.  Pr.  Pat.  380,552,  Aug.  3,  1907.  Under  Int. 
Conv.,  Dec.  14,  1906. 

See  Eng.  L'at.  2S,573  of  1906;  this  J.,  1907,  1282.  -T.  F.  B. 

XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{A.)— ELECTRO-CHEMISTRY. 

Nitric  oxide  formation  in  high-tension  arcs.     F.  Haber  and 

A.  Koenig.  Z.  Elektrochem.,  1907,  13,  725—743. 
Ax  alternating  current  arc  flame  was  maintained  in  water- 
cooled  glass  or  quartz  tubes  through  which  the  air  or  other 
mixtures  of  oxygen  and  nitrogen  were  slowly  passed. 
The  glass  or  quartz  tubes  wfere  constricted  for  the  greater 
part  of  their  length  so  as  to  maintain  a  uniform  column 
of  flame.  The  analysis  of  the  gases  was  effected  by  dis- 
solving the  nitric  oxide  in  water  containing  hydrogen 
peroxide  and  then  titrating  with  baryta  ;  whilst  as  a 
•check,  the  nitrate  thus  produced  was  reduced  to  ammonia, 
which  was  distilled  off  and  estimated  in  the  usual  manner. 
All  the  experiments  were  carried  out  under  diminished 
pressure,  which  varied  in  the  individual  cases  from  25  to 
140  mm.  of  mercury.  Under  identical  pressures,  within 
these  limits,  the  concentration  increases  with  the  current 
in  the  arc  ;  whilst  if  the  current  is  kept  constant,  the  con- 
centration is  found  to  increase  with  the  pressure.  The 
most  favourable  results  were  obtained  with  oxide  elec- 
trodes, such  as  Xernst  filaments,  and  in  general,  it  was 
found  that  the  hotter  the  electrodes,  the  more  readily 
could  a  high  percentage  of  nitric  oxide  be  obtained. 
With  a  pressure  of  100  mm.,  the  highest  concentrations 
of  nitric  oxide  were  reached,  and  the  results  quoted 
below  were  obtained  at  this  pressure  with  the  different 
gas  mixtures  indicated.  The  same  table  gives  the  tem- 
peratures of  the  arc  flame  calculated  according  to  the 
thermodynamical  considerations  of  Xernst.  The  authors 
consider  that  in  their  apparatus  a  mean  temperature  not 
exceeding  3000°  C.  was  attained,  and  they  are  thus  led 
to  conclude  that  the  high  concentrations  noted  could  not 
have  been  the  result  of  purely  thermal  reaction,  but  must 
be  ascribed,  as  suggested  by  Warburg  and  Leithauser, 
to  electronic  collisions. 


Gas 

mixture. 

Thermo-dynamically 

Content  of 

calculated 

abs.   temp. 

NO  in  vols, 
per  cent. 

i 

Oxygen. 

Nitrogen. 

Haber. 

Nernst. 

20-9 

79-1 

9-8 

4365 

4334 

48-9 

51-1 

14-4 

4686 

4650 

44-4 

55-6 

14-3 

4686 

4650 

75-0 

25-0 

12-77 

4805 

4767 

81-7 

18-:i 

12-1 

5042 

5000 

Zinc  ;   Detection  of  small  quantities  of  - 

W.  Xeumann.     See  XXIII 


R.  S.  H. 
electrolytically. 


Patents. 

Negative  'pole  plates  [electrodes']  ;   Process  of   treating 

and  the  product  thereof.     J.  Bijur,  Xew  York,  U.S.A. 
Eng.  Pat.  29,367,  Dec.  24,  1906. 

A  Plants  negative  plate  is  soaked  in  a  solution   of   an 
organio  substance,  such  as  sugar,  capable  of  penetrating 


I  the  pores  of  the  plate,  and  the  latter  is  then  heated  to 
!  carbonise  the  deposited  material.  The  finely-divided 
I    carbon,  incorporated  within  the  active  material,  is  inert 

to  the  electrolyte,  and  gives  an  increased  porosity  and 
i    constant     capacity     during     use.     An     arrangement    is 

described  for  heating  the  framework  to  a  lesser  degree 

than  the  material,  if  the  former  is  composed  of  a  more 

easily  fusible  antimony  alloy. — B.  X. 

Insulating     materials.     J.     Connolly,     Blackley,     Lanes. 
Eng.  Pat.  1678,  Jan.  22,  1907. 

Stearine  pitch,  used  in  the  manufacture  of  insulating 
I    compounds,  is  purified  by  dissolving  it  in  a  suitable  solvent, 

such  as  carbon  tetrachloride,  carbon  bisulphide,  etc.,  and 
I    agitating  three  parts  of  the  ^>lution  with  one  part  of  a 

solution  prepared  by  dissolving   1   part  of  caustic  soda 

in  eight  parts  of  water.     The  liquid  containing  the  stearine 

pitch  is  separated  from  the  mixture  in  a  centrifugal 
I    separator,  or  by  settling.     It  is  preferable  to  heat  the  pitch 

to  150°  to  200°  O,  for  one  to  four  hours,  before  dissolving 

it  in  the  solvent. — B.  X. 

Insulating    materials    and    method    of    producing    them. 
Asbestos  Wood  Co.     Fr.  Pat.  380,871,  Aug.  17,  1907. 

See  U.S.  Pat.  865,606  of  1907 ;  this  J., 1907, 1097.— T.  F.  B. 

Nitrogen    oxides ;      Manufacture    of [electrically]. 

F.  Spitzer,  Essen  on  the  Ruhr,  Germany.  Eng.  Pat. 
22,201,  Oct.  8,  1907.     Under  Int.  Conv.,  Oct.  12,  1906. 

Xitrogen  oxides  are  obtained  from  air,  or  from  a  mixture 
of  nitrogen  and  oxygen,  by  passing  the  gases  into  an 
electric  arc,  and  withdrawing  the  treated  gases  from  the 
central  or  inner  zone  of  the  arc,  thus  practically  excluding 
the  gases  in  the  outer  zone.  The  gases  are  drawn 
off  through  a  tube,  in  which  they  are  rapidly  cooled,  in 
order  to  prevent  dissociation  of  the  oxides  of  nitrogen. 

— B.  X. 

Electric  furnace.     E.  R.  Taylor,  Penn  Yan,  X.Y.     U.S. 
Pat.  871,971,  Xov.  26,  1907. 

The  resistance  furnace  described  consists  of  a  wall  of 
fire-bricks  enclosing  a  central  working  chamber  ;  an  outer 
shell  surrounding  this  wall  and  enclosing  an  annular 
feed-space  between  the  wall  and  the  shell ;  means  for 
supplying  the  working  chamber  and  the  feed-space  with 
"  self-moving "  material  (e.g.,  sulphur)  for  treatment ; 
metallic  electrodes  extending  downward  into  the  feed- 
space  ;  and  carbon  electrodes  attached  to  the  lower  ends 
of  these  stems,  and  at  right  angles  to  them,  the  carbon 
electrodes  extending  into  the  working  chamber  and  to- 
wards each  other. — A.  G.  L. 

Calcium  carbide,  etc.  ;    [Electrical]  Manufacture  of . 

J.  C.  King,  Assignor  to  The  Willson  Carbide  Works  Co., 
Ltd.,  St.  Catharines,  Ontario,  Canada.  U.S.  Pat. 
872,351,  Dec.  3,  1907. 

The  entire  mixture  is  fused  and  reduced  by  passing  it 
through  a  zone  of  fusion,  and  afterwards  through  a  "  die," 
acting  as  one  of  the  electrodes;  which  separates  the  unre- 
duced mixture  above  from  the  solid'  carbide  beneath. 
The  carbide  hardens  sufficiently  in  the  "  die  "  to  deter- 
mine its  shape,  and  it  is  withdrawn  progressively  from  the 
"  die  "  as  a  pig  devoid  of  crust. — B.  X. 

Furnace  ;    Electric .     J.   C.   King,   Assignor  to  The 

Willson  Carbide  Works  Co.,  Ltd.,  St.  Catharines, 
Ontario,  Canada.     U.S.  Pat.  872,352,  Dec.  3,  1907. 

An  electric  furnace  for  the  production  of  calcium  carbide. 
[See  preceding  abstract.] — B.  X. 

Galvanic    battery ;       Reversible .      T.     A.     Edison, 

Llewellyn  Park,  Assignor  to  Edison  Storage  Battery 
Co.     U.S.  Pat.  873,220,  Dec.  10,  1907. 

See  Eng.  Pat.  26,948  of  1904  ;  this  J.,  1905,  280.— T.  F.  B. 

Accumulator,  with  nickel  alloy.  Xya  Ackumulator 
Aktiebolaget  Jungner.  Fr.  Pat.  380,655,  Aug.  9, 
1907. 

In  accumulators,  employing  an  alkaline  electrolyte,  the 
inactive  supports  or  other  metallic  parts  are  composed 
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of  nickel  alloyed  with  metals,  the  oxygen  compounds 
of  which  are  practically  insoluble  in  the  electrolyte.  At 
the  beginning  of  the  electrolysis,  a  thin  protective  layer 
of  nickel  hydroxide  is  produced.  In  certain  cases,  it  is 
advantageous  to  alloy  the  nickel,  or  the  alloy  described 
above,  with  a  small  proportion  of  a  metal,  the  oxygen 
compound  of  which  is  soluble  in  the  electrolyte. — B.  N. 


Electric     conductors, 


etc.     Eng. 
See  II. 


Pats.     23,334—23,336. 


Incandescence    electric    lamps,     etc.     Eng.     Pat.     28,680. 
See  II. 

Nitrogen  oxides,  etc.     Fr.  Pat.  380,614.     See  XIA. 

(B. )— ELECTRO-MET  ALLURGY. 

Patents. 

Copper ;    Electrolytic   refining   of .     S.    O.    Cowper- 

Coles,  London.  Eng.  Pat.  27,740,  Dec.  5,  1906. 
Arsenic,  bismuth  and  antimony  are  removed  from  the 
electrolyte  by  passing  through  it  a  current  of  high  density 
and  of  a  voltage  sufficient  to  decompose  the  water  of  the 
electrolyte,  according  to  Eng.  Pat.  21,974  of  1898  (this  J., 
1899,  1132).  Bismuth  and  antimony  are  oxidised,  and 
arsenic  is  removed  as  arseniuretted  hydrogen. — A.  G.  L. 

Copper  and  other  metals  ;  Electro-deposition  of .     S.  O. 

Cowper-Coles,    London.     U.S.    Pat.    873,508.    Dec.    10, 

1907. 
See  Eng.  Pat,  8924  of  1906  ;  this  J.,  1907,  158.— T.  F.  B. 

Electrolytic  deposits  ';  Process  for  producing  — — ,  free 
from  pores  and  adherent  to  the  metallic  support.  Fabrik 
Elektrischer  Ziinder,  G.m.b.H.  Fr.  Pat,  380,430, 
Aug.  1,  1907.     Under  Int.  Conv.,  Sept.  5,  1906. 

The  metallic  support  is  first  coated  with  a  layer  of  metal 
or  alloy,  the  melting  point  of  which  is  lower  than  that  of 
the  metal  to  be  deposited,  and  after  the  deposition  of  the 
latter,  the  object  is  heated  so  as  to  melt  the  intermediate 
layer.  The  pores  of  the  outer  layer  are  thus  filled  up, 
and  it  is  made  to  adhere  more  firmly  to  the  metallic 
support. — B.  N. 

Metallic  deposits  ;  \ Electrolytic]  Process  for  the  preparation 

of .     Fabrik  Elektrischer   Ziinder,   G.m.b.H.     Fr. 

Pat.  380,601,  Aug.  7,  1907.     Under  Int.  Conv..  Aus.  10, 
1906. 

In  order  to  obtain  a  metallic  deposit,  which  may  be 
separated  from  its  support,  the  latter,  which  serves  as 
cathode,  is  used  as  an  anode,  before  the  precipitation  of  the 
metal,  either  in  the  same  or  in  an  auxiliary  bath,  the 
tension  of  the  current  not  being  sufficient  to  produce  any 
visible  effect  at  the  anode.  A  rotating  cylinder  or  disc 
may  be  used  as  the  cathode,  a  part  only  of  this  being 
polarised  as  an  anode,  for  the  production  of  tubes  or 
bands  of  thin  metal. — B.  N. 

Metallic  coatings  ;   Process  for  the  electrolytic  production 

of    lustrous upon    metals.     A.    Classen.     Second 

Addition,   dated   Aug.    8,    1907,    to   Fr.    Pat.    350,964, 
Jan.  23,  1905  (this  J.,  1905,  806). 

Organic  acids  are  added  to  the  electrolytic  bath. — B.  N. 

Metallic  coalings  ;    Process  for  the  electrolytic  production 

of    lustrous upon    metals.     A.     Classen.     Third 

Addition,    dated   Aug.    8,    1907,    to   Fr.    Pat.    350,964, 
Jan.  23,  1905  (this  J.,  1905,  806). 

Lustrous  deposits,  black  or  dark  blue  in  colour,  are 
obtained,  by  first  producing  a  brilliant  white  deposit,  as 
described  in  the  main  patent,  and  then  suddenly  reducing 
the  tension  of  the  current. — B.  N. 

Metallic  coalings  ;•    Process  for  the  electrolytic  production 

of    lustrous upon    metals.     A.    Classen.     Fourth 

Addition,   dated   Aug.   8,    1907,   to  Fr.   Pat.   350,964, 
Jan.  23,  1905  (this  J.,  1905,  806). 
The  objects  to  be  covered  are  polished,  then  treated  with 
acid   or   with   a  sand    blast,   and   the    metal   afterwards 


deposited,  as  described  in  the  main  patent,  first  with  a 
current  of  normal  tension  and  afterwards  with  a  reduced 
tension. — B.  N. 

Aluminium   and   other   metals';     Art    of   producing 

[electrolyticalh/].     H.    S.     Blackmore,    Mount    Vernon, 
N.Y.     U.S.  Pat.  872,985,  Dec.  3,  1907. 

A  compound,  containing  the  metal  to  be  extracted,  in 
combination  with  two  or  more  non-metaLs  (e.g.,  oxygen 
and  a  halogen),  is  employed  as  the  electrolyte,  and  a  more 
electropositive  metal,  in  the  form  of  a  carbide,  is  used 
as  an  electrode.  On  passing  the  current,  reaction  takes 
place  between  the  carbide  and  the  electrolyte,  with 
liberation  of  the  metal  from  the  latter. — B.  N. 

Silicides  ;    [Electrical]  Process  of  producing .     E.  F. 

Price,  Niagara  Falls,  N.Y.,  Assignor  to  Central  Trust 
Co.,  N.Y.  U.S.  Pat,  873,328,  Dec.  10,  1907. 
Silicides,  such  as  ferrosilicon,  containing  40  per  cent, 
and  upwards  of  silicon,  are  obtained  by  employing  a 
charge,  which  is  practically  a  non-conductor  of  electricity. 
The  charge  comprises  a  silicon  compound,  an  alloying 
metal,  such  as  iron,  and  carbon,  the  silicon  compound 
being  in  such  proportion  as  to  make  the  charge  of  relatively 
low  electrical  conductivity.  An  electric  arc  is  established 
within  the  charge,  and  the  zone  of  reduction  is  sur- 
rounded by  a  considerable  body  of  the  charge,  thus 
protecting  the  electrodes  from  the  oxidising  and  cooling 
effect  of  the  atmosphere.  The  product  is  withdrawn, 
and  the  charge  materials  supplied  as  required. — B.  N. 

Iron  from  metallic  sulphides  ';  Making [electrolyticalli/1. 

R.  H.  Aiken.  Winthrop  Harbor,  111.      U.S.  Pat.  873,648, 

Dec.  10,  1907. 
The  material,  containing  iron  and  nickel  sulphides,  is 
first  fused  in  a  suitable  retort,  and  the  fused  mass  electro- 
lysed to  deposit  nickel  and  copper.  The  residual  material 
is  "  segregated  "  together,  and  then  further  electrolysed 
until  the  iron  is  deposited  from  its  sulphide. — B.  N. 

Furnace;     Electric .     E.    Viel.     Fr.    Pat.    380,610, 

Aug.  7,  1907. 
The   metallic   envelope   of   the   furnace   forms   the  shell 
for  the   sheathing   electromagnets,  and  the  cores  of  the 
latter  are  cooled  by  a  circulation  of  water. — B.  N. 

Furnace  ;    Electric   induction ,   and  process  for  the 

metallurgy   of   steel.     H.    Biewend.     Fr.    Pat.    380,800, 
Aug.  13,  1907.     Under  Int.  Conv.,  Aug.  14,  1906. 


The  metal  is  heated  in  the  usual  manner  in  the  annular 
fusion  channel,  b,  which  acts  as  the  secondary  of  the 
furnace,  but  for  the  decantation  of  slag,  or  for  the  addition 
of  the  necessary  fluxes,  the  furnace  is  tilted  so  that  the 
metal  is  transferred  to  an  outer  crucible,  /. — B.  N. 


XII.— FATTY    OILS,    FATS,    WAXES, 
AND    SOAPS. 

Japan  wax;    Acids  of  high  7nelting  point  in  ,  and 

especially      nonadecamct/ii/loHtlicurho.n/lic      acid.        R. 
Schaal.     Bar.,  1907,  40,  4784—4788. 
On  distilling  the  fatty  acids  of  Japan  wax  under  a  pressure 
of   15  mm.,  crystallising  the  residue  from  75  per  cent. 
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alcohol  to  separate  resinous  substances,  and  redistilling 
the  product  m  the  vacuum  of  a  cathode  light,  the  residual 
palmitic  acid  distilled  between  13.V  and  180°  C.  under  a 
pressure  of  0  mm.  Subsequently  a  fraction  melting  at 
fe8— 100°  C.  passed  over  between  ISO  and  210°  ('./and 
another  melting  at  LOT0— 112s  C.  between  210°  and  245°  C. 
The  tirst  of  these  fractions,  after  redistillation  and 
reervstallisation  from  chloroform,  yielded  a  diearboxylic 
acid".  CmHtoQ*  melting  at  117°— 117-5-  C.  and  forming 
an  ethyl  ester  (m.  pt.  53°  C.)  and  a  diamino-derivative 
melting  at  174~ — 175°  C.  On  dry  distillation  with  barium 
hydroxide  under  a  pressure  of  13  mm.,  it  yielded  normal 
nonadecane.  <-,1.,H40.  which  distilled  between  189°  and 
191"  C,  and  after  reervstallisation  from  alcohol, 
melted  at  31-5°  to  32-5°  C.  The  diearboxylic  acids 
of  Japan  wax  were  therefore  chiefly  nonadeca- 
methylenedicarboxylie  acid.  C02H.(CH2)19.C02H,  about 
10  grins,  being  obtained  from  one  kilo,  of  the  fat.  Lower 
homologues  of  this  acid  were  also  isolated,  viz., 
C02H.iCH,)18C02H,  and  C02H.(CH2)17.C02H,  the  first 
yielding  normal  octadecane,  C18H38,  (in.  pt.  27° — 28°  C), 
and  the  second  normal  heptadecane,  C^rLje,  (m.  pt., 
20'S — 22-5°  C.)  on  dry  distillation  with  barium  hydroxide 
under  reduced  pressure. — C.  A.  M. 

Fuller's  earth  ;    German as  a  decolorising  agent  [for 

oils}.     E.  Graefe.     -See  III. 

Cocoanut   oil ;    Detection   of in    butter  fat.     T.    R. 

Hodgson.     See  XVIIL4. 

Propolis  ;   Constituents  of .     P.  Borisch.    See  XIII.B. 

Patents. 

Fish,  fish  offal  and  the  like  ;   Apparatus  for  the  treatment 
of  ,  for  the  extraction  of  oil  and  production  of  fer- 
tilizers.    A.  C.  Pearson,  Lee,  Kent.     Eng.  Pat.  25,882, 
Nov.  15,  1906. 
A  stationary  steam  pipe  forms  the  axis  of  a  revolving 
perforated   tube    or   receptacle,    provided    with   a    worm 


previously  travelled,  and  agitated  in  a  suitable  manner 
during  its  passage.  For  the  purposes  of  compression  and 
transference  of  the  material  from  one  chamber  to  another, 
three  cylinders  are  provided,  one  being  opposite  to  the 
outlet  of  the  cooking  chamber  during  the  time  that  the 
others  are  opposite  to  a  stationary  resistance  plate  and  the 
entrance  to  the  drying  chamber  respectively.  Each  cylinder 
is  provided  with  a  "  follower  "  or  piston,  this  being  dis- 
placed by  the  material  as  it  enters  the  cylinder,  afterwards 
advanced  to  a  limited  extent  for  compressing  the  material 
against  the  resistance  plate,  and  finally  further  moved 
forwards  for  ejecting  the  compressed  material  from  the 
cylinder  into  the  drying  chamber,  suitable,  knives  being 
placed  at  the  entrance  to  the  latter  in  order  to  cut  up  the 
material.  The  three  cylinders  are  mounted  on  a  frame, 
adapted  to  be  moved  intermittingly,  by  suitable 
mechanism,  through  an  angle  of  120°,  and  thus  bring  the 
cylinders  successively  opposite  to  the  outlet  of  the  cooking 
chamber,  the  stationary  resistance  plate,  and  the  entrance 
to  the  drying  chamber. — B.  N. 

Saponification ;     Process    of .     M.    R.    A.    Samuel, 

Assignor  to  The  Karsam  Soap  Co.,  Ltd.,  London.  U.S. 
Pat.  873,615,  Dec.  10,  1907. 

See  Eng.  Pat.  7380  of  1906  ;  this  J.,  1907,  476.— T.  F.  B. 
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(B.)— RESINS,  VARNISHES. 

Copals  ;     Solubility   of   "  semi-hard "    African .     C 

Coffignier.  Bull.  Soc.  China.,  1907,  1,  1131—1143. 
The  solubilities  of  the  semi-hard  African  copals  have  been 
determined  by  methods  previously  described  (this  J.,  1903, 
808).  The  figures  given  below  against  each  solvent 
represent  the  percentages  insoluble  in  that  liquid,  when 
boiling. 


Benguela. 

Angola 
(white.) 

Angola 
(red.) 

Congo. 

Sierra 
Leone. 

Sp.  gr 

1-058  at  16°  C. 
165°  (softens 
at  65°) 
123-1 
157-1 
16-5 
46-9 
0-9 
43-7 
47-3 
65-6 
24-8 
68-8    • 
14-1 
0-9 
1-? 
74-0 

1-055  at  17°  C. 

95°    (softens 

at  45°) 

127 

159-9 

15-1 

46-7 

1-4 

27-3 

43-7 

50-5 

5-4 

69-4 

4-3 

3-5 

2-7 

61-3 

9-9 

1-066  at  17°  C. 

>300°  (softens 

at  90°) 

128-3 

131-8 

38-6 

68-0 

7-0 

51-2 

65-7 

70-0 

5-5 

77-0 

Soluble 

2-3 

4-2 

77-7 

15-6 

1-061  at  17°  C. 
195°  (softens 
at  90°) 
132-3 
131-8 
25-3 
55-3 
2-2 
48-3 
59-6 
60-1 
45-8 
68-2 
48-7 
Soluble 
0-9 
66-1 

1-072  at  19°  C 

M.  pt.     .          

13  0    (softens 

at  60°) 
110-2 

Ethyl  alcohol 

Methyl  alcohol 

123-4 
62-3 
49-2 

4-8 
47-8 
52-4 
56-9 
40-3 

71-4 
1-5 

0-7 

Soluble 
70-9 

conveyor  or  blade  adapted  to  agitate  and  propel  the 
material  through  the  tube.  High-pressure  steam,  prefer- 
ably superheated,  is  delivered  through  stationary  jets 
attached  to  the  steam  pipe.  An  unperforated  drum  sur- 
rounds the  perforated  tube,  and  is  arranged  to  revolve 
with  it,  the  oil  and  other  liquid  passing  into  the  space 
between  the  drums,  and  being  drawn  off  continuously. 
The  casing  of  a  stationary  feed  hopper  extends  into  the 
inner  perforated  tube,  a  stuffing-box  serving  to  make  a 
tight  joint,  and  the  discharging  end  of  the  perforated 
tube  fits  in  a  simdar  manner  into  the  wall  of  a  stationary 
chamber  into  which  the  material  is  discharged  after  treat- 
ment. A  modification  is  described  in  which  a  rotary 
drying  chamber  encloses  the  perforated  and  unper- 
forated drums,  the  chamber  being  heated  by  a  steam- 
jacket  or  coil  surrounding  the  unperforated  drum,  or  by 
the  passage  of  a  hot  gas  through  it.  The  material,  after 
being  discharged  from  the  cooking  chamber,  is  compressed, 
in  order  to  extract  oil,  and  is  then  returned  through  the 
drying  chamber  in  a  direction  opposite  to  that  which  it 


In  the  table  it  will  be  noticed  that  there  are  three  casea 
of  complete  solubility,  whereas  the  hard  copals  (Zanzibar, 
Madagascar,  and  Demarara)  will  not  dissolve  completely 
in  any  of  the  above  solvents  (compare  this  J.,  1906, 
939).— F.  Sodn. 

Alnus  glutinosa  ;;    Alcohols  and   resin  acids   of  the  leaf- 
varnish  of .     H.   and  A.   Euler.     Ber.,    1907,   40, 

4760—4764. 
The  leaves  of  the  alder  {Alnus  glutinosa),  gathered  in 
September,  were  washed  with  a  warm  mixture  of  benzene 
and  toluene,  which  removed  the  coating  of  dry  varnish. 
This  solution  was  dried,  and  the  solvent  distilled  off. 
The  following  substances  were  found  in  the  residue. 
A  colourless,  saturated  alcohol,  glutinol,  C14H280,  soluble 
in  ether,  alcohol,  and  benzene.  It  crystallises  from 
alcohol  in  masses  of  small  leafy  crystals,  and  when 
crystallised  from  light  petroleum  melts  at  70° — 71°  C. 
Glutanol,  CuH2602,  is  a  saturated,  crystalline  alcohol 
resembling  glutinol,  but  of  smaller  solubility,  and  melting 
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at  76°  C.  Neither  of  these  alcohols  gives  the  cholesterol 
reaction.  Two  amorphous  resin  acids  were  obtained 
and  were  separated  by  their -different  solubilities  in  light 
petroleum.  The  less  soluble"  was  glutinic  acid,  C28H44O7, 
the  other  being  glulinolic  acid,  {^^isPf))*-  Both  acids 
give  the  cholesterol  reaction. — F.  Shdn. 

Propolis ';     Constituents    of .     P.    Borisch.     Pharm. 

Zentralh.,  1907,  48,  929—934. 
The  specimen  of  bees'  propolis  examined  contained  : — 
Propolis  resin,  insoluble  in  hot  light  petroleum  spirit, 
soluble  in  96  per  cent,  alcohol,  43-6  per  cent.  ;  propolis 
balsam,  soluble  in  hot  light  petroleum  spirit  and  in  70  per 
cent,  alcohol,  8-7  per  cent.  ;  beeswax,  27-9  per  cent.  ; 
essential  oil  and  water,  6-9  per  cent.  The  residue  con- 
sisted of  foreign  impurities.  Propolis  resin  is  brownish 
black,  soft,  and  very  aromatic,  and  can  be  kneaded  in  cold 
water  ;  m.  pt.  about  67°  C.  After  exposure  for  several 
hours  to  a  temperature  of  101°  C.,  it  assumes  when  cold 
the  consistence  of  hard  Tolu  balsam.  Propolis  balsam 
is  a  syrupy,  golden  yellow  fluid,  with  a  very  aromatic 
odour.     (See  also  this  J.,  1903,  227.)— J.  O.  B. 

Patent. 

Driers  for  paints,  varnishes  and  oils,  and  the  manufacture 
of  such  driers.  G.  Guittet,  Paris.  Eng.  Pat.  6717, 
March  20,  1907. 

See  Addition  of  March  18,  1907,  to  Fr.  Pat.  367,989  of 
1906  ;  this  J.,  1907,  1020.— T.  F.  B. 

(C.)— INDIA-RUBBER,  &c. 

Plantation    rubber  ;•     Vulcanisation    tests    with .     C. 

Beadle  and  H.   P.   Stevens.     Chem.   News,   1907,  96, 
187—188. 

Celticisms  of  the  results  published  by  the  authors  in  a 
previous  paper  (this  J.,  1907,  935)  have  led  them  to  extend 
their  vulcanisation  tests  to  a  sample  of  hard-cure  Para 
rubber,  washed  and  dried  by  a  manufacturer,  and  not  in 
the  authors'  laboratory.  This  sample  contained : 
moisture,  0*5  ;  protein,  20  ;  resin,  2-9  ;  ash,  0-6  ;  and 
caoutchouc  (by  difference),  94  per  cent.  The  results 
obtained  indicate  that  the  sample  when  vulcanised  was 
inferior  in  tensile  strength  to  the  sample  of  hard-cure 
Para  previously  examined  (loc.  cit.)  ,  in  the  earlier  paper 
it  was  shown  that  the  latter  sample  of  hard-cure  was  not 
equal  in  strength  to  the  vulcanised  plantation  ("  block  ") 
rubber  with  which  it  was  compared. — E.  W.  L. 

India-rubber  „•     Decomposition   point   of   vidcanised . 

R.    Ditmar.     Le    Caoutchouc    et   Gutta-Percha,    1907, 

4,  1553—1569. 
The  author  has  determined  the  temperatures  of  decom- 
position of  a  large  number  of  specimens  vulcanised  with 
and  without  filling  materials,  and  arrives  at  the  following 
conclusions  : — The  decomposition  temperature  rises  with 
the  sulphur-content  up  to  25  per  cent.,  and  is  also  raised 
by  magnesia,  zinc  oxide,  and  litharge.  Barytes  does  not 
affect  it,  nor  yet  pitch,  which  exudes  at  a  temperature 
well  below  that  of  decomposition.  Fatty  substitute,  in 
quantities  up  to  10  ner  cent.,  lowers  the  decomposition 
point.  The  effect  of  natural  resins  is  masked  by  the 
varying  behaviour  of  the  rubbers  themselves. — W.  A.  C. 

Caoutchouc  ;    Determination  of as  tetrabromide.     T. 

Budde.     Gummi-Zcit.,   1907,  22,  333—334. 

I'm:  author  replies  to  the  criticisms  of  Fendler  and  Kuhn 
(see  this  J.,  1907,  1287)  on  his  tetrabromide  method  for 
the  determination  of  caoutchouc,  and  holds  that  these 
are  not  justified,  provided  the  conditions  laid  down  in  the 
original  paper  be  adhered  to. — A.  S. 

Ozonides  from  African  ndibers.     K.  O.  Gottlob.     Gummi- 
Zeit.,  1907,  22,  305—308. 

Hakiues  (this  J.,  1904,  830  ;  1905,  448  ;  1906,  33)  found 
that  the  ozonide  of  caoutchouc  (from  Para  rubher)  yielded, 
on  decomposition,  much  more  levulinic  aldehyde  than 
levulinic  acid,  whilst,  on  the  other  hand,  the  ozonide  of 
the  hydrocarbon  of  gutta-percha  yielded  more  of  the  acid 
•than  "of   the   aldehyde.     The    author   prepared   ozonides 


from  the  caoutchouc  hydrocarbons  separated  from 
8  West  African  (Congo)  and  8  East  African  (Uganda) 
rubbers,  and  examined  their  decomposition  products. 
In  all  cases  the  ozonides  behaved  in  approximately  the 
same  manner  as  that  prepared  from  the  hydrocarbon  of 
gutta-percha,  yielding  more  levulinic  acid  than  levulinic 
aldehyde  ;  in  most  cases,  about  twice  as  much.  This 
difference  in  the  behaviour  of  the  ozonides  affords  a  means 
of  distinguishing  Para  rubber  from  African  rubbers. — A.  S. 

XIV.— TANNING,    LEATHER,   GLUE,    SIZE. 

[Gelatin]  ;    The  tanning  action  of  certain  colloidal  oxides 
on .     Luppo-Cramer.     See  XXI. 

Patents. 

Hides  ,•   Substance  for  treating and  process  of  making 

same.     O.  H.  Nowak,  Assignor  to  Nowak  Manufacturing 
Co.,  Chicago.     U.S.  Pat.  873,074,  Dec.  10,  1907. 

See  Fr.  Pat.  360,854  of  1905  ;  this  J.,  1906,  647.— T.  F.  B. 

Hides  and  skins  ':    Process  of  carroting .     C.  and  E. 

Pichard,  Paris.     U.S.  Pat.  873,594,  Dec.  10,  1907. 

See  Addition  of  Aug.  8,  1906,  to  Fr.  Pat.  355,121  of  1905  ; 
this  J.,  1907,  93.— T.  F.  B. 

Hides ;    Tanning  — .     J.  Inouye  and  T.  Dogura.     Fr. 
Pat.  380,411,  July  31,  1907. 

After  the  usual  preliminary  treatment,  the  hide3  are 
tanned  with  a  solution  of  ferrous  sulphate,  potassium 
nitrate,  and  potassium  bichromate  in  water.  This 
method  is  stated  to  give  smooth  and  strong  leather,  and 
the  time  of  tannage  is  materially  reduced. — H.  G.  B. 

Leather,  artificial ,;    Manufacture  of .     A.  J.   Boult. 

London.     From     A.     Sylvestre,     Courbevoie,     France, 

Eng.  Pat.  28,806,  Dec.  17,  1906. 
See  Fr.  Pat.  360,152  of  1905  ;  this  J.,  1906,  488.— T.  F.  B. 

Leather,  artificial ;  Process  of  manufacturing  ■ — — .  L. 
Gevaert-Naert,  Assignor  to  Soc.  Anon,  des  Cuirs  et 
Courroies  d'Audenarde,  Audenarde,  Belgium.  U.S. 
Pat.  873,582,  Dec.  10,  1907. 

See  Fr.  Pat.  378,807  of  1907  ;  this  J.,  1907,  1207.— T.  F.  B. 

leather,  artificial  ;■    Method  of  making .     F.   Baum. 

Fr.  Pat.  380,302,  July  27,  1907, 

The  muscles,  guts,  stomach,  etc.,  of  animals  are  tanned, 
preferably  with  formaldehyde,  and  the  tanned  pieces 
are  pasted  together  to  the  required  thickness. — H.  G.  B. 


XV.— MANURES,    &c. 

Patents. 

Nitrated  superphosphate ;    Process  of  making .     J. 

Schlutius.     Karow,     Germany.     U.S.     Pat.     872,757, 
Dec.  3,  1907. 

See  Eng.  Pat.  26,886  of  1905  ;  this  J.,  1907,  60.— T.  V.  B. 
Fish,  etc.     Eng.  Pat.  25,882      See  XII. 

XVI.— SUGAR,   STARCH,    GUM,    &c. 

Sugar  beet ;    Peroxydases  from  the .     A.  Ernest  and 

J  I.  Berger.     Ber.,  1907,  40,  4671—4679. 

The  pulp  prepared  from  the  exterior  portions  of  a  number 
of  beetroots  was  treated  with  80  per  cent,  alcohol ;  after 
the  lapse  of  four  days,  the  alcoholic  extract  was  poured 
off,  and  the  pulp  was  subjected  to  a  slight  expression. 
The  pulp  was  then  extracted  with  40  per  cent,  alcohol  for 
eight  days  ;  the  combined  extract  thus  obtained,  alter  con- 
centration at  40° — 50°  C,  was  precipitated  with  absolute 
alcohol  and  ether.  Tho  precipitate  was  filtered  off  and 
dried  at  50°  ('.,  the  hard  mass  thus  obtained  being  ground 
to  fine  powder.  The  substance  was  also  isolated  from  the 
juice  expressed  from  the  original  pulp.     The  preparation 
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and  to  give  the  pnrpurogallin  reaction  on  treatment 
with  hydrogen  peroxide  and  pyrogallol  and  therefore 
contained  peroxidases.  Quantitative  experiments,  in 
which  the  amounts  of  (1)  peroxidase  preparation.  (2) 
pyrogallol,  (3)  hydrogen  peroxide,  were  varied,  the  other 
two  reacting  substances  being  kept  constant  in  each  ease, 
showed  that  the  amount  of  purpurogallin  formed  increased 
with  increasing  amounts  of  peroxydase  or  hydrogen 
peroxide,  but  decreased  with  increasing  amounts  of 
pyrogallol  (within  the  limits  of  the  experiments).  A 
peroxydase  preparation  from  immature  beetroot  was 
found  to  possess  catalytic  properties  (see  this  J.,  1907, 
107)  :  on  dissolving  in  water  and  repreeipitating  with 
absolute  alcohol  and  ether,  the  preparation  lost  its  catalytic 
power.  The  amounts  of  carbon  dioxide  liberated  by  the 
action  of  another  peroxydase  preparation  (from  seed  beet- 
root) on  pyrogallol,  both  before  and  after  addition  of 
hydrogen  peroxide  (see  this  J.,  1906,  708),  were  also 
determined.  The  experiments  showed  that  carbon 
dioxide  was  produced  in  absence  of  hydrogen  peroxide, 
and  that  it  was  produced  in  much  larger  quantity  when 
hydrogen  peroxide  was  added.  The  same  peroxydase 
preparation,  after  being  dried  at  140°  C.  for  8  hours 
(whereby  its  weight  decreased  from  1-1067  to  1*0257  grms.), 
liberated  much  smaller  quantities  of  carbon  dioxide  than 
before. — L.  E. 

Beetroot   juices ;    Darkening   of .     M.    Gonnermann. 

Z.  Ver.  Deut.  Zuckerind.,   1907,   1068—1087. 

The  author's  earlier  work  on  this  subject  led  him  to  the 
conclusion  that  the  darkening  of  beetroot  juice  sometimes 
observed,  is  due  to  the  presence  of  homogentisinic  acid 
formed  by  the  action  of  tyrosinase  upon  tyrosine.  His 
present  investigations,  however,  show  that  this  theory  is 
incorrect  and  he  now  considers  that  the  phenomenon  is 
due  to  the  presence  of  pyrocatechol.  He  suc- 
ceeded in  isolating  a  small  quantity  of  this  substance 
from  a  sample  of  beetroot  pulp  which  possessed  the 
property  of  rapidly  darkening  on  exposure  to  air.  He 
considers  that  the  pyrocatechol  is  formed  by  the  action  of 
tyrosinase  upon  tyrosine,  and  that  it  reacts  with  the 
ferrous  salts  present  in  the  beetroot  and  with  atmospheric 
oxygen  to  give  the  dark  coloration  ;  ammonium  carbonate, 
also  formed  by  the  action  of  tyrosinase  on  tyrosine,  neutra- 
lises the  acidity  of  the  beetroot  juice  sufficiently  to  allow 
of  the  production  of  the  dark  coloration.  The  author's 
experiments  with  pyrocatechol,  tyrosinase,  and  iron 
salts,  confirm  the  above  theory  of  the  colour  formation. 

— L.  E. 

Sucrose ;      Polarimetric     determination     of .     777. 

F.  Watts  and  H.  A.  Tempany.  West  Ind.  Bull.,  1907, 
8,  111—119  (see  this  J.,  1905,  817,  1906,  957). 

I>"  Herzfeld's  modification  of  Clerget's  method  for  deter- 
mining sucrose,  slight  deviations  from  the  conditions 
prescribed  for  inversion  may  introduce  errors,  and,  since 
it  is  necessary  to  double  the  polarimeter  reading  obtained 
after  inversion,  any  error  is  correspondingly  increased. 
By  employing  a  smaller  quantity  of  hydrochloric  acid 
and  a  normal  solution  for  inversion,  the  authors  have 
eliminated  these  difficulties.  Several  samples  of  sugar 
were  used  and  the  method  employed  was  as  follows : — ■ 
A  normal  solution  of  the  sugar  was  prepared  at  a  tempera- 
ture of  30°  C.  (which  is  about  the  usual  temperature  in 
cane  sugar  producing  countries),  and  polarised  in  a  200  mm. 
water- jacketed  tube  at  the  same  temperature ;  50  c.c. 
of  the  solution  were  measured  into  a  50 — 55  c.c.  flask  at 
30°  C,  treated  with  1  c.c.  of  fuming  hydrochloric  acid,  and 
the  mixture  thoroughly  stirred  ;  the  solution  was  then 
heated  in  a  water  bath,  its  temperature  being  raised  to 
68°  C.  in  five  minutes  and  maintained  at  this  point  for  a 
period,  varying  in  individual  experiments,  of  15 — 25 
minutes.  The  solution  was  kept  constantly  stirred  during 
the  heating ;  it  was  subsequently  cooled  and  made  up  to 
55  c.c.  at  30°  C,  and  polarised  in  a  220-mm.  tube  at  the 
same  temperature.  The  polarimeter  employed  was 
standardised,  and  corrections  were  made  for  :  (a),  expan- 
sion of  the  polarimeter  tubes  ;  (b),  influence  of  temperature 
on  the  quartz  wedge  of  the  saccharimeter ;  and  (c), 
influence  of  temperature  on  the  specific  rotation  of  sucrose 
(in  the  case  of  the  direct  reading).     The  average  factor 


was  found  to  bo  128-08  at  30°  C,  and  the  individual 
results  (ranging  between  127-95  and  128-20)  showed  that 
the  variations  in  the  times  of  heating  had  no  material 
effect.  In  two  further  experiments,  the  solutions  were 
maintained  at  68°  C,  for  10  and  30  minutes  respectively, 
the  temperature  being  attained  in  5  minutes  as  before. 
The  factors  obtained  were  127-90  and  127-91,  i.e.,  practi- 
cally identical.  With  Clerget's  method,  or  with  Herz- 
feld's modification  of  it,  heating  the  solution  for  30  minutes 
would  cause  considerable  reversion.  The  authors  also 
determined  the  factor  for  a  temperature  of  30°  C,  using 
Herzfeld's  method,  and  found  this  to  be  127-70 ;  this 
agrees  closely  with  the  value,  127-66,  obtained  by  calcula- 
tion from  the  factor  132-66  for  20°  C.  (on  the  usual 
assumption  that  every  rise  of  2°  C.  above  the  standard 
lowers  the  factor  by  1°  V.).  In  analyses  of  a  sample  of 
muscovado  sugar:  (1),  by  Herzfeld's  method;  (2), 
by  the  authors'  modified  method  (the  solution  being  kept 
at  68°  C.  for  15  minutes),  identical  results  were  obtained. 

— L.  E. 

Sugar   group ";     Dissociation    processes    in    the .     I. 

Behaviour  of  sugars  toicards  Fehling's  solution  and  other 
oxidising  agents.  J.  U.  Nef.  Annalen,  1907,  357,  214 — 
312. 
The  following  method  was  adopted  for  the  oxidation  of 
various  sugars  with  cupric  hydroxide  in  alkaline  solution  : 
A  solution  of  382-5  grms.  of  crystallised  copper  sulphate 
was  mixed,  in  the  cold,  with  a  solution  of  163-8,  171-65. 
or  183-9  grms.  of  sodium  hydroxide  in  688  c.c.  of  water 
(i.e.,  with  41-2,  49-05  or  61-3  grms.  more  than  the  calculated 
amount  for  the  formation  of  copper  hydroxide),  and  then 
with  the  previously  estimated  quantity  of  the  sugar  (dis- 
solved in  250  c.c.  of  water)  required  to  reduce  all  the 
copper  to  the  cuprous  state.  The  mixture  was  thoroughly 
agitated  and  heated  in  a  water-bath  until  reduction  was 
complete,  then  filtered  and  treated  with  a  known,  slight 
excess,  of  hydrochloric  acid.  The  amounts  of  the  acid 
oxidation-products  were  then  determined  as  accurately 
as  possible.  In  the  case  of  dextrose  and  laevulose  it  was 
found  that  reduction  began  at  40°  C,  and  was  complete 
in  10  minutes  and  before  the  temperature  within  the  flask 
had  reached  80°  C.  ;  reduction  was  slower  with  Z-arabinose 
and  still  more  so  with  (i-mannose  ;  with  the  latter,  no 
reduction  occurred  until  the  temperature  had  risen  to 
92°  C.  The  following  results  were  obtained : — l-Arabinose. — 
In  the  presence  of  171-65  grms.  of  sodium  hydroxide, 
51  grms.  of  Z-arabinose  were  required  for  reduction  ;  under 
these  conditions  the  following  products  were  obtained 
from  102  grms.  of  Z-arabinose  : — Carbon  dioxide,  3-46 ; 
formic  acid,  15-3 ;  Z-arabonic-ribonic  acid  lactone,  6 ; 
glycollic  acid,  about  38;  and  a  mixture  of  much  dl-ery- 
thritic  acid  and  a  small  quantity  (8 — 10  grms.)  of  cZZ-glyceric 
and  <ZZ-threonic  acids,  35-9  grms.  In  the  presence  of  163-8 
grms.  of  sodium  hydroxide,  55  grms.  of  arabinose  were 
required  for  reduction  and  a  much  larger  quantity  of 
Z-arabonic-ribonic  acid  lactone  (22  grms.  from  109  grms. 
of  Z-arabinose)  was  formed.  Lavulose. — In  the  presence 
of  171-65  grms.  of  sodium  hydroxide,  59  grms.  of  laevulose 
were  required  for  reduction.  With  this  degree  of  alkalinity, 
the  following  products  were  obtained  from  119  grms.  of 
laevulose  : — Carbon  dioxide,  2-38  ;  formic  acid,  13-8  ; 
glycollic  acid,  22  ;  glyceric  acid,  1 8  ;  trihydroxybutyric 
acids  (erythritic  and  threonic),  35  ;  hexonic  acids  (d-glu- 
conic  and  rf-mannonic),  30  grms.  Dextrose. — In  this  case 
183-9  grms.  of  sodium  hydroxide  were  employed,  with 
114  grms.  of  dextrose  of  ni.pt.  148° — 149°  C,  and  two 
reductions  were  carried  out.  The  following  products  were 
obtained  from  the  114  grms.  of  dextrose  : — Carbon  dioxide, 
3-83;  formic  acid,  14-71;  glycollic  acid,  22;  glyceric 
acid,  14 ;  trihydroxybutyric  acids,  30 ;  hexonic  acids 
30  grms.  d-Mannose. — Here  again  183-9  grms.  of  sodium 
hydroxide  were  used  and  two  reductions  were  carried  out. 
The  following  products  were  obtained  from  106  grms.  of 
eZ-mannose  ■ — Carbon  dioxide,  4-64  ;  formic  acid,  13-35  ; 
glycollic  acid,  25  ;  glyceric  acid,  14  ;  trihydroxybutyric 
acids,  28  ;  hexonic  acids,  24  grms.  Hence  the  qualitative 
difference  between  the  oxidation  products  of  Z-arabinose 
and  the  above-mentioned  hexoses  consists  in  the  presence 
of  pentonic  acids  in  the  former  case  and  hexonic  acids  in 
the  latter.     The  author  discusses  the  theory  of  the  forma- 
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tion  of  the  various  oxidation  products  at  length.  All 
sugars,  on  treatment  with  excess  of  silver  oxide  in  dilute 
alkaline  solution  in  the  cold,  are  converted  into  carbon 
dioxide,  and  formic  and  oxalic  acids.  The  author  has 
determined  the  proportions  of  these  substances  formed 
by  acting  with  excess  of  silver  oxide  in  presence  of  barium 
hydroxide  on  dextrose,  laevulose,  d-galactose,  Z-arabinose, 
erythritol  (which  on  oxidation  is  first  converted  into  aldo- 
and  ketotetrose),  glycerol,  glycolyl  aldehyde,  ethylene- 
glycol,  and  glycollic  acid. 

Action  of  caustic  alkalis  on  sugars. — The  hexoses,  on 
treatment  with  caustic  alkalis,  are  converted,  in  part, 
into  lactic  acid.  This  reaction  includes  the  successive 
formation  of  a  1,2-enol,  a  2-ketohexose,  a  2,3-enol,  a 
3-ketohexose,  and  a  3,4-enol,  the  decomposition  of  the 
3,4-enol  into  glyceric  aldehyde,  and  the  rearrangement 
of  the  latter  into  rZ-Z-lactic  acid.  The  author  shows  that 
dextrose  yields  more  (Z-Z-lactic  acid  than  does  rf-galactose  ; 
this  is  readily  explained  on  the  ground  that  the  3,4-enol 
formation  occurs  more  readily  in  the  case  of  dextrose 
than  with  ^-galactose.  The  hexoses  also  yield  isomeric 
saccharinic  acids  on  treatment  with  alkalis  ;  according  to 
Kiliani,  calcium  hydroxide  is  the  only  alkali  which  pro- 
duces these  acids,  but  the  author  has  shown  that  any 
alkali  hydroxide  may  be  used.  The  metasaccharinic  acids 
are  formed  from  the  aldohexoses,  the  iso-acids  are  formed 
from  the  2-ketohexoses,  and  the  saccharinic  and  para- 
saccharinic  acids  are  formed  from  the  3-ketohexoses.  By 
the  action  of  alkali  on  dextrose  and  ^-galactose,  ten 
isomeric  saccharinic  acids  are  theoretically  obtain- 
able in  each  case  ;  of  these,  the  author  has  obtained 
eight  and  six  in  the  respective  cases.  All  the 
space  isomeric  parasaccharinic  acids  may  be  re- 
garded as  a-(rj-hydroxvethvltrihvdroxvbutyric  acids, 
CH2OH.CHOH.C(OH)(COOH)(CH2CH2OH),  and,  hence, 
are  quite  analogous  to  the  d-  and  Z-erythritic  and  d-  and 
Z-threonic  acids  obtained  by  the  action  of  Fehling's 
solution  on  pentoses  and  hexoses. — L.  E. 

Caramel  and  the  intermediate  coloured  substances  formed 
on  heating  sucrose  ;    Bleaching  action  of  hydrosulphite 

on .     A.  Herzfeld.     Z.  Ver.  Deut.  Zuckerind.,  1907, 

1088—1097. 

For  these  experiments  the  author  prepared  a  sample  of 
caramel  from  pure  sugar,  the  undecomposed  sugar  being 
removed  from  the  preparation  by  fermentation.  Portions 
of  the  caramel  were  extracted  with  absolute  ethyl  alcohol, 
96  per  cent,  ethyl  alcohol,  and  95  per  cent,  methyl  alcohol, 
respectively.  The  extracts  and  residues  thus  obtained, 
the  original  caramel,  and  three  commercial  caramels,  were 
then  treated  with  :  (1)  sodium  hydrosulphite  ;  (2), 
sulphurous  acid,  under  various  conditions.  The  experi- 
ments showed  that  the  various  caramel  substances  are 
more  or  less  bleached,  both  in  acid  and  in  alkaline  solution, 
and  that  hydrosulphite  is  a  much  stronger  bleaching  agent 
than  sulphurous  acid.  The  bleaching  effect  is  more  or  less 
permanent.  With  respect  to  the  nature  of  the  colouring 
matters  of  caramel,  the  experiments  on  the  extracts  and 
residues  of  the  prepared  caramel  were  quite  inconclusive. 

— L.  E. 

Patents. 

SiKjur    purification';     Process    of ,    and    apparatus 

therefor.     J.  Ost,  Buenos  Aires,  Argentine.     Eng.  Pat. 
25,860,  Nov.  15,  1906. 

Crude  sugar  is  treated  v/ith  porous  material  (woven  or 
spun  material,  ceramic  or  unglazed  products,  etc.)  in  a 
rotating  drum,  the  sugar  and  porous  material  thus  being 
brought  into  intimate  contact.  The  mixture  then  passes 
to  a  rotatory  sifter  which  allows  the  sugar  to  pass,  but 
retains  the  porous  material  and  absorbed  syrup.  The 
sugar  thus  obtained  is  practically  white  and  dry,  and  is 
ready  for  refining.  The  porous  substances  may  be  freed 
from  syrup  and  used  again.     I>.  E. 

Sugar  syrups  or  crystals  ;  Process  of  refining .   J.  ('.  I'. 

Lafeuille.    'Fr.  Pat.  860,640,  Aug.  8,    19(17. 

The  mass  containing  the  crystals  and  mother-liquor  is 
placed  in  a  rectangular  tank  provided  with  a  stirring 
apparatus.     Clairce     solutions     of    gradually     increasing 


density  are  injected  into  the  bottom  of  the  tank  through 
perforated  pipes.  The  upper  part  of  the  tank  is  sur- 
mounted by  another  tank  containing  a  chamber  formed 
of  sloping  screens.  The  sugar  crystals  collect  on  these 
screens,  and  means  are  provided  for  removing  them, 
whilst  the  liquid  portion  is  drawn  off  through  taps  placed 
at  different  heights  in  the  side  of  the  upper  chamber. 

-  W.  P.  S. 

Syrup  [starch] ;   Process  of  refining .     C.  B.  Duryea. 

Fr.  Pat.  380,680,  May  21,  1907. 
The  dilute  syrup  obtained  by  the  action  of  diastase  or 
hydrochloric  acid  on  starch,  is  treated  with  tannin, 
heated  to  a  temperature  of  90°  C,  and  then  filtered.  A 
quantity  of  animal  charcoal  (1  part  of  charcoal  to  every 
50  parts  of  syrup  of  42°  B.)  is  added  to  the  filtrate  which 
is  asain  filtered  and,  finally,  concentrated.  About  1  part 
of  tannin  is  sufficient  for  the  treatment  of  4800  parts  of 
syrup.— W.  P.  S. 

Dextrose  and  alcohol ;   Process  for  the  manufacture  of  ■ 

from  substances  containing  cellulose.  G.  Ekstrom.  Fr. 
Pat.  380,358,  July  29,  1907. 
Wood,  sawdust,  peat,  moss,  straw,  or  other  substance 
containing  cellulose,  is  treated  at  the  ordinary  temperature 
with  95  per  cent,  sulphuric  acid.  After  the  lapse  of  20 
minutes,  the  gelatinous  residue  is  diluted  with  water 
until  it  contains  about  1  per  cent,  of  free  sulphuric  acid. 
This  acid  mixture  is  then  heated  in  an  autoclave  under  a 
pressure  of  3  to  8  atmospheres  for  from  30  minutes  to  5 
hours.  The  solution  is  now  neutralised  with  chalk, 
filtered,  and  concentrated  to  obtain  the  dextrose,  or 
submitted  to  alcoholic  fermentation.  The  acid-cellulose 
may  also  be  converted  into  dextrose  by  heating  it  with 
concentrated  sulphuric  acid  to  a  temperature  not  exceeding 
100°  C,  and  further  heating  it,  after  dilution  with  water, 
at  the  ordinary  atmospheric  pressure.  It  is  claimed  that 
from  55  to  75  per  cent,  of  the  cellulose  is  converted  into 
dextrose. — W.  P.  S. 

XVIL— BREWING,   WINES,   SPIRITS,    &c. 

Storage  of  inflammable  substances  in  Berlin  ;    Regulations 

governing  the .     Oil,  Paint,  and  Drug  Rep.,  Dee.  16, 

1907.     [T.R.] 

To  reduce  to  a  minimum  the  fire  risks  from  alcohol  and 
other  inflammable  and  explosive  compounds,  police 
regulations  have  been  framed  as  follows  : — 

The  stock  of  denaturing  compounds  should  not  exceed 
2  tons  at  one  time.  They  should  be  stored  at  a  distance 
of  50  feet  from  other  buildings  or  from  any  open  flame. 
The  floors  of  the  rooms  should  be  constructed  of  stone, 
brick,  or  other  fireproof  materials.  They  should  have 
a  slant  of  1  to  100,  draining  into  one  or  more  catch-basins, 
which  should  be  covered  with  a  substantial  fireproof 
grating.  The  catch-basins  should  drain  into  a  cistern 
outside  of  the  storeroom  or  into  a  natural  watercourse 
or  sewer.  When  drained  into  either  of  these,  there  should 
be  a  water  connection,  with  a  stop,  made  with  the  drain 
pipes,  so  that  the  escaping  fluid  may  be  diluted  at  the 
junction  of  the  pipes  to  30°  Tr.  before  entering  the  water- 
course or  sewer.  The  cistern  should  be  of  sufficient 
size  to  hold  the  maximum  contents  of  the  storeroom. 
The  walls  of  the  room  should  be  solid,  and  well  con- 
structed, and  for  about  14  inches  above  the  floor  should 
have  no  breaks.  There  should  be  no  smoke  ducts  or 
fireplaces.  Openings  in  walls  should  be  so  constructed 
that  nothing  could  be  thrown  into  the  rooms  from  the 
outside.  Doors  must  be  substantial  and  made  so  as  to 
close  tight,  automatically;  they  must  also  be  lireproof. 
The    fluids   should    be   stored    in   closed    tanks   which    will 

prevent   the   escape   of   vapours,   and    these   receptacles 

should  be  legibly  marked.  Tanks  must  be  so  con- 
structed as  to  leave  a  space  of  4/9  feet  between  the  tank 

and  the  walls  or  ceiling. 

The  storage  place  should  not  bo  accessible  to 
unauthorized  persons.  It  should  be  protected  by  an 
inclosure,  kept  permanently  under  lock  and  key  when 
not  in  actual  use,  and  the  key  placed  in  the  keeping  of 
a    reliable    person. 
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Fire  and  lights  may  never  be  used  in  or  near  the  storage 
place,  except  with  the  following  exceptions,  and  no 
smoking  is  allowed  : — For  lighting  purposes  only  electric 
lamps  covered  with  globes  which  inclose  the  holders  and 
protected  by  wire  cages,  and  Davy  safety  lamps  may  be 
used.  The  switches  for  the  electric  lights  must  be  placed 
otitside  the  storage  room.  If  the  latter  is  located  in  a 
completely  isolated  shed  or  inclosure,  illumination  from 
the  exterior  may  be  effected  by  tight-shutting  storm 
lanterns  securely  attached  in  front  of  the  windows,  which 
are  so  arranged  as  not  to  be  opened.  Lamps  should 
never  be  placed  on  the  ground  on  account  of  the  danger 
from  heavy  benzol  vapours. 

The  denaturing  materials  hereafter  mentioned  may 
be  used  either  in  the  room  in  which  they  are  stored  or 
in  another  isolated  place  where  the  above  regulations  are 
strictly  carried  out.  whether  in  the  open  air  or  in  an 
inclosed  room.  The  room  should  be  on  a  level  with 
the  ground  and  only  accessible  from  the  outside  by  a 
door  opening  outward.  It  should  be  well  ventilated, 
with  no  communication  with  adjacent  rooms.  The 
windows  should  be  tightly  closed,  and  should  preferably 
be  made  of  wire  glass.  Only  the  denaturants  which  are 
required  for  immediate  use  should  be  brought  into  the 
room.  It  may  only  be  heated  by  a  central  heating  system, 
the  boilers  or  furnace  of  which  are  located  outside. 

In  the  police  regulations  of  the  city  of  Berlin  regarding 
the  use  and  storage  of  petroleum  and  its  derivatives, 
the  fluids  are  divided  into  two  classes,  namely  (1)  those 
which  at  a  barometric  pressure  of  760  mm.  give  off  in- 
flammable vapours  below  21°  C,  and  (2)  all  others. 
Quantities  of  more  than  10  tons  of  Class  2,  or  more  than 
1  ton  of  Class  1.  may  only  be  stored  in  special  places, 
and  only  with  the  permission  of  the  police  authorities. 
The  permission  is  made  dependent  on  certain  conditions. 

The  storage  yard  must  be  surrounded  by  a  wall  at 
least  8-2  feet  high,  and  so  located  that  it  may  be  approached 
from  all  sides  with  fire-extinguishing  apparatus.  The 
liquids  must  be  stored  at  least  197  feet  from  all  buildings 
located  outside  of  the  storage  yard.  The  provisions  as 
to  the  construction  of  the  building  and  floors  are  the 
same  as  for  other  inflammable  compounds.  The  rooms 
should  be  well  ventilated,  with  plenty  of  daylight,  as 
artificial  light  may  not  be  used  about  the  building. 
Work  may  only  be  done  in  the  daytime,  and  during  the 
night  no  one  is  permitted  to  enter  except  the  watchmen  . 
or  authorized  officials.  No  dwelling  rooms  may  be 
located  in  the  storage  yard,  except  one  for  the  watchmen, 
and  it  must  be  isolated  from  other  parts  of  the  storage 
yard  by  a  wall. 

Quantities  of  not  over  1  ton  but  more  than  061  lb. 
of  Class  2  and  quantities  of  not  over  220  lb.  but  more 
than  33  lb.  of  Class  1  may  only  be  stored  in  cellars,  or 
in  rooms  on  a  level  with  the  ground.  In  sale  rooms  only 
quantities  of  110  lb.  of  Class  2  may  be  kept,  but  if  the 
liquids  are  in  metal  vessels  provided  with  stopcocks 
for  pouring,  the  quantity  may  be  increased  to  661  lb. 
Only  quantities  up  to  33  lb.  of  liquids  of  Class  1  may 
be  kept ;  quantities  less  than  a  pint  may  be  sold  in 
glass  packages.  Not  more  than  44  lb.  of  liquids  of  Class  2 
and  4-4  lb.  of  Class  1  may  be  kept  in  rooms  regularly 
inhabited  by  people. 

Mailings  ;    Fires  at and  their  prevention.    J.  Saunders. 

Brewers'  J.,  1907,  43,  695—696. 
Fires  in  makings  are  often  caused  by  the  ignition  of 
dust  and  malt  culm  which  have  settled  in  the  cavities 
of  the  walls  surrounding  the  fire  baskets,  the  wooden  joists 
frequently  inserted  in  these  walls  becoming  extremely 
inflammable.  In  the  erection  of  new  maltings,  the  use 
of  wood  should  be  abolished  as  far  as  possible.  The  walls 
may  be  of  brickwork  or  cement-concrete  reinforced 
with  steel  work.  The  roof  should  be  built  with  cement- 
concrete,  expanded  metal  or  some  other  form  of  steel 
being  used  to  strengthen  the  concrete  and  embedded  in 
the  latter  to  take  up  the  tensile  strains.  For  the  malt 
and  barley  stores,  bins  erected  in  cement-concrete  should 
be  built,  with  conical  bottoms  and  domed  roof,  so  that 
there  is  no  timber  work  at  either  the  top  or  the  bottom. 
The  whole  of  the  drying  kiln  should  be  built  with  a 
combination    of    brickwork,    cement-concrete    and    steel 


work,  even  to  the  roof  and  cowls  at  the  top.  The  windows 
throughout  should  be  of  iron  or  steel,  with  sheet  iron 
shutters,  and  the  doors  either  of  sheet  iron  or  of  solid 
wood  covered  with  sheet  iron.  In  designing  flues,  care 
should  be  taken  to  keep  them  well  away  from  any  loose 
grain  ;  and  the  engine  and  boiler  house  should  be  entirely 
isolated  from  the  central  block.  If  gas  is  employed, 
the  brackets  should  be  carefully  placed  and  the  jets 
fitted  with  wire  guards  and  shields.  Safety  compart- 
ments should  be  constructed,  so  that  each  section  of  the 
malting  may  be  separate  and  distinct. — T.  H.  P. 

Patents. 
Malt-house  and  apparatus.     W.  P.  Rice,  Chicago.    Reissue 
No.  12,728,  dated  Dec.  3,  1907,  of  U.S.  Pat.  826,886, 
July  24,  1906. 

See  Eng.  Pat.  14,103  of  1905  ;  this  J.,  1905,  1318.— T.  F.  B. 

Brewing    beer    and    other    beverages ;      Process    of . 

Ozonair,  Ltd.     Fr.  Pat.  380,558,  Aug.  5,  1907.     Under 
Int.  Conv.,  Aug.  9,  1906. 

See  Eng.  Pat.  17,909  of  1906  ;  this  J.,  1907,  630.— T.  F.  B. 

Alcohol,  denatured,  etc.     Fr.  Pat.  380,310.     See  II. 
Dextrose  and  alcohol,  etc.     Fr.  Pat.  380,358.     See  XVI. 
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(J.)— FOODS. 

Sulphurous   acid   and  sidphites ;     General   results   of  the 

investigations  showing  the  effect  of upon  digestion 

and    health.     H.    W.    Wiley.     U.S.    Dept.    of    Agric, 
Bureau  of  Chemistry,  Circular  No.  37,   1907. 

From  the  results  of  the  administration  of  sulphurous  acid 
solution  and  sulphites  (sodium  sulphite)  to  twelve  young 
men,  it  is  concluded  that  the  use  of  these  substances 
as  food  preservatives  is  objectionable  and  causes  serious 
disturbances  of  the  metabolic  functions,  injury  to  digestion 
and  health,  and  impoverishment  of  the  blood  in  respect 
of  the  number  of  red  and  white  corpuscles  contained 
therein. — A.  S. 

Cocoanut  oil ;  Detection  of in  butter  fat.  T.  R.  Hodgson. 

Chem.  News,  1907,  96,  273—274,  288,  297. 

The  method  is  based  upon  the  oxidation  of  the  total 
fatty  acids  by  means  of  potassium  permanganate  solution, 
the  amount  of  oxygen  consumed  by  butter  fatty  acids 
being  practically  a  constant.  One  grm.  of  the  melted 
and  filtered  fat  is  saponified  with  25  c.c.  of  N/2  alcoholic 
potassium  hydroxide  solution,  the  alcohol  expelled, 
and  the  soap  dissolved  in  a  litre  of  water.  Twenty  c.c. 
of  this  solution  are  heated  for  30  minutes  on  the  water 
bath  with  50  c.c.  ot  iV/10  potassium  permanganate 
solution  and  50  c.c.  of  approximately  50  per  cent,  sul- 
phuric acid,  and  the  excess  of  permanganate  solution  then 
titrated  back  with  iV/10  oxalic  acid  solution  or  standard 
ferrous  ammonium  sulphate  solution.  Nineteen  samples 
of  butter  of-  known  purity  thus  examined  required  from 
41*8  to  41*9  c.c.  of  permanganate  solution,  corresponding 
to  an  "oxygen  equivalent"  of  167*2.  The  oxidation  is 
complete  in  30  minutes  and  there  is  no  further  consump- 
tion of  permanganate  when  boiling  is  continued  for  an 
additional  30  minutes.  A  sample  consisting  of  90  per 
cent,  of  pure  butter  fat  (oxygen  equivalent,  167-2)  and 
10  per  cent,  of  cocoanut  oil  (oxygen  equivalent,  87-2) 
gave  an  oxygen  equivalent  of  160-8,  whilst  with  20  per 
cent,  of  cocoanut  oil,  the  value  fell  to  152-0,  and  with 
90  per  cent,  to  95-2.— C.  A.  M. 

Food    products    and    beverages    in    Brazil;     Regulations 

respecting .     Board   of  Trade  J.,   Dec.   26,    1907. 

[T.R.] 

Wines,  lard,  and  all  other  alimentary  products  condemned 
by  the  National  Laboratory  will  be  destroyed,  and  a  fine 
of  500  milreis  (about  311.  5s.)  will  be  imposed  on  the 
importers. 
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Wines  and  alimentary  products  are  considered  harmful 
to  public  health,  and  condemned,  when  they  contain  boric 
or  salicylic  acid,  "  inferior  alcohol,"  free  mineral  acids — 
sulphuric,  sulphurous,  nitric  or  hydrochloric — sulphites, 
alum,  alkali  fluorides  and  fluosilicates,  saccharin, 
salts  of  strontium,  lead,  zinc,  tin,  arsenic,  or  antimony, 
sulphate  of  potash,  to  the  extent  of  2  grins,  per  litre  of 
wine  (except  in  the  case  of  wines  of  an  alcoholic  strength 
exceeding  20°  for  which  the  limit  is  4  grms.  per  litre) ; 
in  beers  :  hop  substitutes  such  as  absinthe,  bitter  quassia, 
colchicum,  picrotoxin,  colocynth,  nux  vomica,  picric  acid, 
aloes,  and  essences  prepared  with  fatty  esters,  colouring 
matters  derived  from  coal  tar  or  with  basis  of  lead,  mercury, 
copper,  arsenic,  antimony,  barium  or  any  other  substance 
which  is  or  may  in  future  be  recognised  as  harmful  to 
health. 

In  any  case,  the  importation  of  artificial  wines  is  pro- 
hibited, even  when  they  do  not  contain  harmful  substances, 
and  they  will  be  destroyed  if  not  re-exported  within  a 
period  to  be  fixed  by  the  Customs  inspector. 

Cognacs,  whiskies,  rums,  gins,  and  other  imported 
alcoholic  beverages,  genuine  or  factitious,  will  be  con- 
demned as  harmful  to  health  when  they  contain  more 
than  3  grms.  of  poisonous  impurities,  aldehydes,  fatty 
esters,  furfural,  higher  alcohols,  acetic  acid,  &c,  per 
1,000  grms.  of  alcohol  at  100°,  or  1-50  grms.  of  the  same 
per  1,000  grms.  of  alcohol  at  50°. 

The  importation  of  alcoholic  beverages  containing 
absinthe  or  any  other  harmful  essences  is  prohibited  by 
the  Budget  Law  dated  30th  December,  1905. 

Patents. 

Edestin  from  cotton  seeds  or  pressed  compositions  of  same  ; 
Process  for  obtaining .  R.  Levi,  Hamburg,  Ger- 
many. Eng.  Pat.  19,392,  Aug.  29,  1907. 
Cotton  seeds  or  pressed  cotton-seed  cakes  are  washed 
with  salt  solutions  (5 — 10  per  cent,  solution  of  aluminium 
sulphate,  alum,  etc.)  or  with  solutions  containing  free 
acids  (sodium  chloride  solution  mixed  with  hydrochloric 
acid)  as  long  as  a  solution  is  obtained  which  becomes 
yellow  on  addition  of  alkali.  After  rinsing  the  seeds  or 
cakes  with  water,  the  edestin  is  extracted  with  a  solution 
containing  0-3  per  cent,  of  hydrochloric  acid. — L.  E. 

Apples  ;     Method  of  producing  a  beverage  from  the  juice 

of .     K.  G.  Andersson  and  C.  J.  Lindblad,  Kristine- 

hamn,  Sweden.     Eng.  Pat.  21,783,  Oct.  2,  1907.     Under 
Int.  Con  v.,  Nov.  1,  1906. 

A  mixture  of  apple  juice  and  water  is  boiled  for  about 
an  hour  and  skimmed  during  the  boiling  ;  the  hot  liquid 
is  filtered  and  cooled,  and  should  now  contain  9  per  cent, 
of  extract.  The  cooled  liquid  is  subsequently  filtered 
again,  and  then  boiled  for  15  minutes.  During  this 
second  boiling,  pure  sugar  is  added  (2  kilos,  of  sugar 
per  3  litres  of  liquid,  more  or  less).  After  again  cooling, 
the  liquid  is  ready  for  bottling. — L.  E. 

[Foodstuffs]  Animal  and    vegetable    substances  ;  Process  of 

dehydrating .      E.    W.    Cooke,    Waukesha,    Wis., 

Assignor  to  American  Dehydrating  Co.,  Wis.      U.S.  Pat. 
871,982,  Nov.  26,  1907. 

The  foodstuffs  are  placed  on  stationary  trays  in  a  closed 
chamber,  through  which  a  current  of  dry  air  is  passed 
in  one  direction  (upwards).  The  moisture  taken  up  by 
the  air  is  removed  from  it  outside  the  chamber,  and 
the  same  air  is  again  passed  through  the  chamber,  but 
in  the  opposite  direction  (downwards). — A.  G.  L. 

Flour ;    Process  of  treating [to  increase  its  power  of 

absorbing    water].     M.    Silberberg.     Fr.    Pat.    380,321. 
July  29,  1907. 

The  starch  cells  are  burst  or  subdivided  so  that  the 
treated  Hour  is  capable  of  absorbing  a  large  quantity 
of  water  when  used  for  bread  making.  The  process 
consists  in  heating  the  flour  for  several  hours  at  a  tem- 
perature of  105° — 120°  C,  caro  being  taken  that  charring 
does  not  take  place  ;  or  the  flour  may  be  passed  15  or  20 
times  between  smooth  rollers.  The  treated  flour  will 
absorb  from  120  to  130  per  cent,  of  its  weight  of  water. 

— W.  P.  S. 


(B.)— SANITATION  ;    WATER  PURIFICATION. 

Clay  as  a  semi-permeable  membrane,  and  its  use  for 
purifying  factory  effluents  and  sewage.  P.  Rohland. 
Z.  Chem.  und  Ind.  Kolloide,  1907,  2,  177—179. 

Highly  plastic  clays  possess  the  capacity  of  acting  as 
semi-permeable  membranes,  in  that  they  readily  permit 
the  diffusion  of  crystalloid  substances  but  prevent  or 
strongly  retard  the  passage  of  colloids.  Crystalloid 
substances  of  complicated  structure,  such  as  dyestuffs,  are 
adsorbed  by  the  colloidal  constituents  of  the  clay.  For 
laboratory  experiments,  the  air-dried,  finely  powdered 
clay  is  stirred  with  the  solution  or  emulsion  to  be  tested, 
until  the  mixture  "  breaks  "  ;  if  the  liquid  be  alkaline, 
coagulation  may  be  assisted  by  the  addition  of  a  little 
acid.  After  several  days,  water  is  added,  and  the  liquid 
is  filtered  off.  In  this  way  the  colloidal  constituents 
may  be  separated  from  solutions  or  emulsions  of  oils, 
gums,  albuminoids  of  various  kinds,  soaps,  beer  (dextrins 
isomaltose,  resins,  and  caramel  colouring  matters),  urine 
and  stable -drainings.  Colouring  matters  are  adsorbed 
by  the  clay,  the  adsorption  being  more  pronounced  the 
greater  their  complexity  ;  for  this  reason  larger  propor- 
tions are  removed  from  concentrated  than  from  dilute 
solutions,  even  when  the  quantity  of  dyestuff  is  the  same. 
The  adsorption-capacity  of  clays  increases  with  their 
plasticity,  and  it  is  proposed  to  utilise  highly  coloured 
plastic  clays,  which  are  unsuitable  for  pottery  purposes, 
for  the  purification  of  sewage  and  industrial  effluents. 
Satisfactory  results  have  already  been  obtained  in  the 
treatment  of  waters  from  wool-combing  and  the  recovery 
of  fat  from  them,  also  for  the  treatment  of  acid  effluent* 
from  paraffin  factories.  These  clays  ought  also  to  be 
suitable  for  treating  the  waste  waters  from  starch  factories, 
tanneries,  dye-works,  glue  and  sugar  factories,  and  par- 
ticularly from  breweries  and  distilleries,  in  fact  all  wastes 
which  contain  objectionable  colloidal  matters,  but  they 
would  not  be  suitable  for  mineral  impurities  such  as 
occur  in  the  wastes  from  metallurgical  and  chemical  works. 

—J.  F.  B. 

Sand,  contact  and  sprinkling  filters ';  Comparative  dis- 
position of  organic  matter  by .     H.  W.  Clark.     Eng. 

News,  57,  607. 

A  general  and  comparative  article  on  the  operation  of 
these  three  types  of  sewage  filters,  accompanied  by 
careful  summaries  based  upon  the  work  and  upon  the 
present  condition  of  sand  filters  that  have  been  operated 
nineteen  years,  contact  filters  that  have  been  operated 
six  years,  and  sprinkling  filters  that  have  been  operated 
nearly  eight  years,  each  and  all  receiving  Lawrence  (Mass.) 
sewage.  From  50  per  cent,  to  75  per  cent,  of  the  matter 
in  suspension  in  sewage  is  organic,  and  the  nitrogen 
content  of  this  is  less  than  8  per  cent.  The  total  organic 
matter  in  the  sewage  at  Lawrence  has  amounted  on  the 
average  to  2800  lb.  per  million  galls.,  and  the  suspended 
matter  to  2080  lb.  The  suspended  matter  is  composed 
of  70  per  cent,  of  organic  or  volatile  and  30  per  cent,  of 
mineral  matter.  Each  filter  performs  a  different  office. 
The  sand  filter  produces  a  practically  odourless  and  highly 
nitrified  effluent.  The  rate  of  filtration,  however,  can 
rarely  exceed  100,000  galls,  per  acre  when  strong  sewage 
is  being  dealt  with.  Contact  filters  allow  rates  six  to 
eight  times  as  great  as  sand  filters,  but  only  the  best 
give  non-putrescible  effluents.  Trickling  filters  can  be 
operated  with  normal  sewage  at  rates  at  least  3  or  4  times 
as  great  as  contact  filters  and  20  times  as  great  as  sand 
filters.  They  produce  highly  nitrified,  practically  odour- 
less and  non-putrescible  effluents,  containing,  however, 
considerable  suspended  matter  which  must  be  removed 
in  many  cases.  The  Organic  matter  which  is  applied  to 
the  filters  with  the  sewage  is  of  two  kinds,  stable  and 
unstable.  The  stable  matter  accumulates  to  a  greater 
or  less  degree  in  all  filters,  but  most  of  all,  in  the  sand 
filter  and  least  in  the  trickling  filter.  The  accumulation 
in  the  sand  filter  has  to  be  removed  by  scraping,  while 
in  the  trickling  filter  it  is  dislodged  from  the  filtering 
material  and  passes  through  with  the  effluent  in  large 
quantities.     Contact  filters  are  very  apt  to  accumulate 
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Bfpitin  matter,  but  there  h  some  chance  that  part  of  it 
will  be  oxidised,  especially  that  part  which  putrefies  in 
the  filter. 

Pat  f.n  rs. 

igt  and  ammoniacil  liquid* ;   Process  of  treating 

[  removal  of  ammonia}.  J.  Joan  ot  Cio.  Fr.  Pat.  380,489, 
Oct  8.  1906. 
The  liquid  is  sprayed  or  atomised  on  a  dispersing  cone 
placed  at  the  outlet  of  a  ventilator,  so  that  the  spray  is 
mixed  with  a  large  volume  of  air  moving  in  the  same 
direction.  The  mixture  of  air  and  spray  is  then  passed 
into  a  separating  chamber  provided  with  baffle-plates  ; 
the  water  is  thus  condensed,  whilst  the  air  charged  with 
the  ammonia  is  discharged  through  a  suitable  opening. 
The  liquid,  before  treatment,  is  rendered  slightly  alkaline 
bv  the  addition  of  sodium  hvdroxide,  lime,  barvta,  etc. 

— W.  P.  s. 

Liquids,  especially  sewage  ;  Process  for  removing  suspended 

matter    from    ' .     T.     Lewicki.     Fr.    Pat.    380,333, 

July  20,  1907. 

See  Eng.  Pat.  17,325  of  1907  ;  this  J.,  1907, 1252.— T.  F.  B. 

Ozone  ;   Process  for  the  solution  of in  water.     Comp. 

Franc,  de  1' Ozone.     First  Addition,  dated  Julv  26,  1907, 
to  Fr.  Pat.  354,298,  May  15,  1905. 

According  to  the  present  addition,  a  number  of  the 
emulsifiers  described  in  the  main  patent  (this  J.,  1905, 
1080)  are  mounted  between  two  transverse  plates  in  a 
vertical  cylinder,  the  walls  of  which  rest  in  a  water-seal. 
The  cylinder  is  mounted  on  a  masonry  reservoir,  and  is 
surmounted  by  a  dome  provided  with  an  inlet  pipe  for 
the  water  to  be  purified  or  sterilised. — A.  S. 

Ozone  ;    Generation  of in  water.     S.  Luczak  and  A. 

Neumann.     Fr.  Pat.  380,667,  Aug.  9,  1907. 

Ax  induction  ceil  is  provided  with  a  tertiary  coil  in 
which  low-tension  currents  are  set  up,  and  in  water  these 
give  rise  to  the  formation  of  ozone.  Water  is  freed  from 
all  bacteria  by  such  means. — F.  Sodn. 
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Bamboo  as  raw  material  for  paper-pulp.  W.  Raitt. 
Paper  Making,  1907,  24,  502—508,  539—541.  (Com- 
pare Sindall,  this  J.,  1907,  1157.) 

The  author  regards  bamboo  as  the  papermaking  raw 
material  of  the  near  future,  the  supply  being  practically 
unlimited  in  Burma  and  over  the  whole  of  south-eastern 
Asia.  From  this  point  of  view  he  has  made  a  long  study 
of  the  conditions  of  growth  and  reproduction  of  this 
prolific  grass.  By  taking  stems  of  less  than  one  year's 
growth,  the  cellulose  is  more  easily  purified,  but  the  yield 
is  less  than  in  the  case  of  stems  of  3  years'  growth.  After 
3  years  the  cost  of  separating  the  cellulose  increases 
without  a  compensating  increase  in  the  yield.  The 
cropping  of  the  stems  in  the  first  year  is  not  desirable, 
because  they  have  no  independent  root  system,  and  the 
parent  root  would  soon  die  out.  Steins  of  3  years'  growth, 
on  the  other  hand,  have  developed  new  roots,  and  cropping 
at  this  period  rather  increases  the  vigour  of  the  growth, 
which  is  quite  permanent  Studies  carried  out  on 
bamboo  jungle  land,  with  triennial  cuttings,  showed  that, 
according  to  the  luxuriance  of  the  growth,  the  yield  ranged 
between  11  and  44.  tons  of  air-dry  bamboo,  freed  from 
knots,  per  acre.  At  a  moderate  estimate  the  average 
yield  would  lx;  15  tons  per  acre,  or  5  tons  yearly.  Small 
bamboos  with  30  ft.  stems  give  a  heavier  crop  than  the 
larger  species  with  stems  of  50  ft.  or  more.  At  a  yield 
of  4.3  x>er  cent,  of  cellulose,  a  mill  making  200  tons  per 
week  would  be  served  by  a  forest  area  of  about  8  square 
miles.  It  is  calculated  that  the  bamboos  required  to  make 
a  ton  of  pulp  could  be  delivered  at  Rangoon  for  25s.,  and 
that  the  pulp  itself,  prepared  by  the  bisulphite  pro 
would  cost  £5  per  ton  unbleached.  The  author  emph  i 
the  point  that  in  the.->e  remote  countries  the  soda  process 
of  boiling  the  bamboo  is  not  a  commercial  proposition: 


the  yield  of  cellulose  is  too  low  and  the  consumption  of 
soda  and  bleach  is  too  high.  The  bisulphite  process,  on 
the  other  hand  is  admirably  adapted  for  bamboo  ;  the 
yield  is  approximately  51  per  cent,  and  the  pulp  is  suffi- 
ciently white  for  the  manufacture  of  newspapers  ;  when 
a  fully  bleached  pulp  is  required  it  may  be  obtained  with 
a  consumption  of  about  15  per  cent,  of  bleaching  powder. 
The  conditions  for  successful  working  are  summed  up  as 
follows  : — Select  bamboos  not  over  3 years  old;  cut  out  the 
knots  by  means  of  twin-saws,  and  manufacture  within  a 
few  months  of  cutting. — J.  F.  B. 

Blotting    papers;      Nature    of     non-absorbent    ink- zones 

in .     C.  Beadle  and  H.  P.  Stevens.     Chem.  News, 

1907,  96,  285— 2S8. 
In  a  previous  paper  (this  J.,  1905,  102)  the  authors  pointed 
out  that  when  a  blot  of  ink  is  allowed  to  dry  on  blotting 
paper,  a  non-absorbent  zone  is  generally  produced  round 
the  edges  of  the  blot,  whilst  the  interior  preserves  its 
absorbent  properties.  The  ratio  of  the  area  of  the  non- 
absorbent  zone  to  that  of  the  whole  blot  increases  with 
the  percentage  of  basic  mineral  matters  in  the  paper, 
particularly  the  calcium  salts,  and  the  tendency  to  produce 
zones  can  be  prevented  by  removing  these  substances  by 
previous  digestion  with  dilute  acids.  The  area-ratio  of 
the  zones  varies  with  different  inks  on  the  same  paper, 
but  it  has  no  connection  with  the  absorptive  power  of 
the  paper  as  measured  by  the  rise  of  liquid  in  a  vertical 
strip.  The  zone  phenomenon  may  be  studied  by  employ- 
ing a  solution  of  ferric  chloride  instead  of  ink,  and  the 
area-ratio  of  the  zones  varies  inversely  as  the  concentra- 
tion of  the  ferric  chloride  solution.  Papers  which  are 
"  zone  less  to  ink  "  may  be  made  to  show  a  zone  by  intro- 
ducing a  salt  of  calcium  of  a  basic  nature  into  the  paper, 
e.g.,  hard  water,  lime-water  or  calcium  carbonate.  When 
ferric  chloride  or  ferrous  sulphate  is  employed  instead  of 
ink,  the  absorbent  interior  of  the  blot  possesses  the  colour 
of  the  solution  employed,  but  the  non-absorbent  zone 
assumes  the  buff  colour  of  a  basic  ferric  salt.  In  the 
interior  portion  of  the  blot  the  iron  salts  are  still  largely 
soluble  in  water,  but  in  the  zone  they  are  insoluble.  In 
the  case  of  ink- blots  the  colouring  matters  may  be  bleached 
with  hypochlorites,  and  the  iron  salts  are  then  converted 
into  ferric  hydroxide.  The  ferric  hydroxide  of  the  interior 
of  the  blot  is  readily  soluble  in  dilute  hydrochloric  acid, 
but  that  of  the  zone  is  only  removed  on  treatment  with 
a  more  concentrated  acid.  After  bleaching,  the  zone  is 
still  non-absorbent  and  the  interior  absorbent ;  the  colour 
of  the  ferric  hydroxide  frequently  only  appears  in  the 
bleached  blots  after  heating.  Analysis  of  a  blot  after 
washing  with  water  showed  4-6  per  cent,  of  iron  in  the 
zone  and  2-0  per  cent,  in  the  interior  portion.  The 
interior  portion  of  a  dried  blot  shows  a  distinctly  acid 
reaction  towards  methyl  orange,  whilst  the  zone  is  neutral. 
Thus  it  is  concluded  that  the  non-absorbent  zone  is  pro- 
duced by  the  progressive  neutralisation  of  the  acidity  of 
the  ink  by  the  basic  constituents  of  the  paper  as  the  blot 
spreads  outwards,  with  the  deposition  of  an  insoluble 
basic  salt  of  iron,  probably  in  a  colloidal  condition,  which 
clogs  the  pore3  of  the  paper. — J.  F.  B. 

Hydrocellidose  and  cellidose  hydrates  [Determination  of 
ivaler  of  hydration].  C.  G.  Schwalbe.  Z.  angew.  Chem., 
1907,  20,  2166—2172. 
The  author  deals  in  greater  detail  with  the  matters 
discussed  in  a  previous  paper  (this  J.,  1907,  1291).  The 
method  adopted  for  the  separate  determination  of  the 
hygroscopic  moisture  and  the  more  intimately  combined 
water  of  hydration  is  described.  The  hygroscopic  moisture 
is  first  determined  in  the  ordinary  way  by  drying  in  a 
toluene-bath  at  an  internal  temperature  of  100° — 105°  0. 
until  the  weight  is  constant.  The  total  moisture, 
hygroscopic  and  combined,  in  the  cellulose  is  determined 
by  heating  another  portion  of  the  sample  in  a  flask, 
preferably  of  metal,  with  a  hydrocarbon  of  high  boiling 
point,  such  as  toluene.  The  flask  has  a  capacity  of 
500 — 750  c.o.  and  carries  a  tubulurc  on  the  side  for  the 
introduction  of  the  substance.  The  neck  is  continued 
like  that  of  a  retort  and  is  connected  by  a  ground-in 
joint  with  a  Voit's  absorption  flasL  containing  dry  calcium 
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chloride,  which  is  weighed  before  the  experiment.  This 
is  kept  cool  by  a  stream  of  water,  and  the  entrance  of 
moist  air  is  prevented  by  a  guard-tube.  The  whole  of 
the  water  in  the  cellulose  distils  over  with  the  first  portions 
of  the  toluene  into  the  absorption  flask  and  is  absorbed 
by  the  calcium  chloride  after  standing  for  24  hours.  The 
toluene  is  then  poured  off  and  the  residual  traces  are 
removed  by  repeated  extraction  of  the  calcium  chloride 
by  light  petroleum  spirit,  the  flask  being  weighed  again 
after  drying  at  40° — 60°  C.  Care  must  be  taken  to  remove 
all  traces  of  non-volatile  constituents  from  the  hydro- 
carbons employed  ;  this  is  best  effected  by  steam- 
distillation.  The  water  of  hydration  is  expressed  by  the 
difference  between  the  total  water  and  the  hygroscopic 
moisture.  The  following  results  are  quoted  : — Water  of 
hydration  in  cotton  cloth,  0-23  ;  new  cotton  beaten  into 
paper  pulp,  1-56;  mercerised  cotton  beaten  to  pulp, 
6-31  ;  hydrocellulose  (reduces  Fehling's  solution),  1-2  per 
cent.  Experiments  are  in  progress  with  a  view  to  simpli- 
fying the  determination  by  measuring  the  volume  of 
water  distilled  over  with  the  toluene  (compare  Hoff- 
mann and  Schulze;  this  J.,  1902,  1088  and  1903,  655). 

—J.  F.  B. 

Patents. 

Fi.sco.se  /  Manufacture  of .     Soc.  Franc,  de  la  Viscose, 

Paris.     Eng.    Pat.    8179,    April    8,    1907.     Under    Int. 
Con  v.,  April  9,  1906. 

See  Fr.  Pat.  374,123  of  1906  ;   this  J.,  1907,  775.— T.F.B. 

Boiling  easily  foaming  or  frothing  substances,  etc.      Eng. 
Pat.   15,257.     See  I. 

Dextrose  and  alcohol,  etc.      Fr.   Pat.   380,358.     See  XVI. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Yohimbi  bark  and  yohimbine   [ ;    Characteristic  reactions 

of ].     G.    Weigel.     Pharm.    Zentralh.,    1907,    48, 

967—972,  985—990. 

Yohimbi  bark. — True  yohimbi  bark  is  derived  from 
Corynanthe  yohimbe,  indigenous  to  the  Cameroons.  It 
contains  at  least  four  alkaloids  :  Yohimbine  C22H28N2O3 
or  C21H28N204,  sparingly  soluble  in  ether,  more  soluble 
in  absolute  alcohol,  readily  dissolved  by  chloroform ; 
yohimbenine,  readily  soluble  in  ether  and  other  solvents  ; 
an  alkaloid,  sparingly  soluble  in  ether,  but  easily  dissolved 
by  alcohol  and  by  chloroform  ;  and  a  base,  insoluble  in 
ether  and  only  sparingly  soluble  in  alcohol  and  in  chloro- 
form. The  amount  of  "  total  alkaloids  "  present  in  the 
bark  ranges  from  0-3  to  1-5  per  cent.  Yohimbine  alone 
has  the  peculiar  aphrodisiac  properties  of  the  drug. 
Another  yohimbi  bark,  derived  from  the  closely  allied 
Pausinystalia  trillesii.  indigenous  to  the  French  Congo, 
has  also  been  imported.  It  differs  somewhat  in  structural 
characters  from  the  true  drug.  Another  false  yohimbi 
hark,  obtained  from  Corynanthe  macroceras,  yields  only  a 
little  yohimbine,  and  much  yohimbenine ;  it  is,  in 
consequence,  of  less  medicinal  value  than  the  true  drug. 
True  yohimbi  bark  gives  a  bulky  powder,  a  few  particles 
of  which  impart  a  red  colour  to  dilute  potassium  hydroxide 
solution,  which  deepens  on  standing.  About  1  grm.  of 
the  powder,  when  shaken  with  20  c.c.  of  1  per  cent, 
hydrochloric  acid  solution,  and  filtered,  affords  a  copious 
white  precipitate  with  Mayer's  reagent.  The  charac- 
teristic reaction  for  yohimbine  is  obtained  thus: — From 
2  to  3  ^iins.  of  the  bark  are  macerated  with  frequent 
agitation  for  30  inins.  in  a  mixture  of  25  O.C.  of  ether, 
5  c.c.  of  chloroform,  and  2  c.c.  of  ammonia  solution  ; 
the  liquid  portion  is  then  filtered  ami  shaken  with  I  per 
cent,  aqueous  hydrochloric  acid.  The  acid  solution  is 
separated  and  gently  warmed  to  drive  oil  any  ether,  and, 
when  cold,  made  alkaline  with  ammonia.  The  alkaloids 
are  Huts  thrown  down  as  a  bulky  precipitate,  which  is 
washed  with  a  little  water,  and  dissolved  m  I  c.c.  of 
strong  sulphuric  acid.     On  adding  a  parti*  le  of  potassium 


bichromate  to  the  acid  solution,  and  moving  the  liquid 
backwards  and  forwards,  a  deep,  characteristic,  bluish- 
violet  colour  is  at  once  given  in  the  presence  of  yohimbine. 

Characters  and  tests  for  yohimbine. — The  free  base 
crystallises  from  dilute  alcohol  in  silky  needles,  m.pt. 
231°  C.  ;  from  benzene,  in  colourless  needles,  m.pt.  234° 
to  234-5°  C.  It  is  readily  soluble  in  most  organic  solvents, 
but  less  so  in  benzene,  and  is  almost  insoluble  in  water. 
Its  sparing  solubility  in  benzene  is  characteristic.  Its 
alcoholic  solutions  are  dextro-rotatory.  On  exposure  to 
the  air  and  light,  it  is  coloured  yellowish,  but  its  salts, 
especially  the  hydrochloride,  are  not  so  affected. 
Yohimbine  is  a  tertiary  base,  of  an  aldehydic  character, 
strongly  reducing  ammoniacal  silver  nitrate  solution. 
It  contains  one  methoxyl  group.  By  oxidation  with 
permanganate  in  alkaline  solution,  Spiegel  (this  J.,  1899, 
394)  has  obtained  several  acids  ;  one  of  which  occurs  in 
fine  colourless  needles  m.pt.  85°  ;  he  names  two  of  these 
yohimbinic  and  noryohimbinic  acid  respectively.  Winz- 
heimer  (Ber.  Pharm.  1902  [2])  has  obtained  another 
acid,  yohimboaic  acid,  m.p.  259 — 260°  by  saponifying 
the  base  with  30  per  cent,  alcoholic  potash.  By  methyla- 
tion  this  is  reconverted  into  yohimbine,  so  that  the  base 
is  the  methyl  ester  of  yohimboaic  acid.  Spiegel  (this  J., 
1903,  228)  atrributes  the  formula,  C20H26N204,  to  the 
acid  formed  by  113'drolysis,  which  he  names  noryohimbine. 
Yohimbine  hydrochloride  is  the  salt  chiefly  employed  in 
medicine  ;  in  this  the  base,  C22H30N2O4,  occurs  as  the 
anhydride,  the  hydrochloride  having  the  formula, 
C22H28N203.HC1.  It  forms  white  crystals,  m.pt.  287°  C. 
(other  authorities  give  290°  C. ).  It  is  stable  in  the  light 
and  air,  and  sparingly  soluble  in  boiling  water.  Yohimbine 
is  precipitated  by  most  alkaloidal  reagents.  The  solution 
in  strong  nitric  acid,  is  at  first  colourless,  but  soon  acquires 
a  deep  yellow  tint,  which  is  permanent  on  heating ;  on 
adding  excess  of  sodium  hydroxide,  the  colour  is  changed 
to  orange-red.  With  Erdmann's  reagent  (nitric  and 
sulphuric  acids),  it  gives  at  first  a  dark  bluish-black  colour, 
passing  to  greenish,  then  to  yellowish- brown.  The  blue- 
violet  colour  reaction  with  sulphuric  acid  and  potassium 
bichromate  described  under  yohimbi  bark,  is  charac- 
teristic. Since  yohimbine  hydrochloride  has,  like  cocaine 
hydrochloride,  an  anaesthetic  action,  the  following  reactions 
serve  to  distinguish  the  two  salts.  With  gold  chloride 
solution,  a  0-5  per  cent,  aqueous  solution  of  cocaine 
hydrochloride  gives  a  bright  yellow  micro-crystalline 
precipitate,  sparingly  soluble  in  strong  hydrochloric 
acid  ;  yohimbine  hydrochloride  gives  a  greyish- violet 
amorphous  precipitate,  soluble  in  hydrochloric  acid. 
With  Nessler's  reagent  cocaine  gives  a  white  crystalline 
precipitate ;  the  yohimbine  precipitate  is  amorphous. 
When  heated  with  strong  sulphuric  acid,  cocaine  gives 
an  odour  like  that  of  methyl  benzoate  ;  yohimbine,  a 
menthol-like  odour.  Cocaine  gives  no  colour  reactions 
with  strong  nitric  acid  even  when  subsequently  treated 
with  excess  of  alcoholic  potassium  hydroxide.  Cocaine 
also  gives  no  colour  with  strong  sulphuric  acid  and 
bleaching  powder  ;  yohimbine  gives  an  intense  orange 
colour.  With  strong  sulphuric  acid  and  potassium 
bichromate,  cocaine  gives  only  a  green  colour  on  warming. 
With  niercurous  chloride,  cocaine  gives  a  black  colour  ; 
yohimbine  does  not  react.  Cocaine  does  not  reduce 
ammoniacal  silver  nitrate.  Reichard  has  described  other 
reactions  of  yohimbine  (this  J.,   1907,   1213). — J.  O.  B. 

Belladonna  ;  Alkaloidal  value  of  American  cultivated . 

J.  Rippetoe.     Amcr.  J.  Pharm.,  1907,  79.  523—524. 

Tiik  dried  leaves  of  the  first  year's  growth  of  belladonna 
plants,  cultivated  in  Virginia,  gave  0*32  per  cent,  of  total  * 
mydriatic  alkaloids.  In  the  following  year,  the  leaves, 
in  July,  when  the  plants  were  flowering,  gave  0*68  per 
cent.,  and  in  October,  0'48  per  cent.  ;  the  root,  at  this 
time,  gave  0*38  per  cent,  of  total  alkaloids.  One  such 
plant  yielded  7  ounces  of  dried  leaves  and  5  ounces  of 
dried  mot.  Although  the  amount  of  alkaloid  in  the 
root  is  below  (lie  U.S.  I'.  standard  (0-5  per  cent,  of  total 
alkaloids)  it  is  superior  to  the  bulk  of  the  root  at  present 
imported    from     Europe    to    America,    which    lias   shown    a 

marked  deterioration   in   quality  during   recent    years. 

— J.  O.  H. 
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Spartt&M.     Iaomeriaattonofa-methylsparteine.     C.  Moureu 
and  A.  Yaleur.     Compt.  rend..  1907,   145.  1184—1185. 

Whkn  a-methylsparteine  dihydriodide  is  heatod  in  a 
sealed  tube,  at  125°  C.,  with  twice  its  weight  of  water. 
and  the  product  decomposed  with  sodium  carbonate,  a 

white  crystalline  monomethiodide.  C15Ho6N2.CH3I.  i" 
obtained  which  has  the  optical  rotation.  ud  =  —  1G-S,  and 
differs  from  the  two  known  sparteine  methiodides.  The 
authors  show  that  this  is  the  methiodidc  of  a  new  base 
which  they  call  i'.<os  parte  ine.  The  same  niethiodide  is 
produced  in  a  small  yield  when  a-inethylsparteine 
dihydriodide  is  decomposed  by  an  alkali.  If  o-methyl- 
sparteine  is  heated  on  the  boiling-water  bath  with  a 
slight  excess  of  A:/l  sulphuric  acid  until  the  liquid  no 
longer  reduces  permanganate,  and  the  product  neutra- 
lised with  baryta  water  and  treated  with  barium 
iodide,  the  compound  of  iaosparteine  of  formula, 
CI6HMN2,CH3I,Hl+HflO,  may  be  isolated.  When  this 
is  heated,  methyl  iodide  m  expelled,  and  isosparteine 
hydriodide  is  formed  :  this  is  also  obtained  by  the  action 
of  heat  on  ci-methvlsparteine  dihydriodide  at  225 — 230°  C. 

—J.  C.  C. 

Barhaloln  ;      Transformation    of into    an    isomeric 

aloin  ;  fi-barbalo'in,  and  occurrence  of  the  latter  in 
certain  aloe*.  E.  Leger.  Compt.  rend.,  1907,  145, 
1179—1181. 

Whex  barbaloin  is  heated  for  3  hours  at  160 — 165°  C, 
it  loses  its  water  of  crystallisation  and  is  transformed  into 
an  optically  isomeric  form  to  which  the  name  /3-barbaloin 
ie  given.  /3- Barbaloin  does  not  crystallise,  but  a  crystal- 
line tetrachloro-derivative  is  obtained  when  the  crude 
product  is  treated  with  boiling  absolute  alcohol  to  extract 
barbaloin,  and  the  residue  acted  on  with  hydrochloric  acid 
and  potassium  chlorate.  Yellow,  prismatic  needles  of 
formula.  C21H1609C14-I-5H20,  are  produced  differing 
from  the  corresponding  chloro-derivative  of  barbaloin 
which  forms  prisms.  ,3-Barbaloin  was  found  to  occur  in 
aloes  from  Cape  Colony,  Uganda,  and  Socotra. — J.  C.  C. 

Rottlerin.     F.     Herrmann.     Arch.     Pharm.,     1907,     245, 

572—585. 

The  results  of  the  author's  examination  of  rottlerin  differ 
from  those  of  A.  G.  Perkin  (this  J.,  1893,  672).  Perkin's 
iso- rottlerin  appears  to  be  identical  with  rottlerin,  but 
Perkin's  formula,  C33H30O9,  for  the  latter  substance  is 
confirmed.  The  oxidation  of  rottlerin  in  alkaline  solu- 
tion by  means  of  hydrogen  peroxide  led  to  the  formation 
of  benzoic  and  cinnamic  acids.  When  decomposed  by 
sodium  or  potassium  hydroxide  in  the  presence  of  nascent- 
hydrogen,  rottlerin  yields  methylphloroglucinol  and 
dimethylphloroglucinol.  If  the  resinous  by-products  of 
the  decomposition  of  rottlerin  in  alkaline  solution  be 
cautiously  oxidised  by  hydrogen  peroxide,  a  new  dibasic, 
carboxylic  acid,  C17H1604,  is  produced,  which  melts  at 
J  84'  C.  It  appears  to  have  the  constitution, 
CH3(l)COOH(4)C6H3(2)CH2(2)C6H3CH3(l)COOH(4). 

— F.  Shdn. 

Vanillin  ;  Methylation  of by  means  of  methyl  sul- 
phate. H.  Decker  and  O.  Koch.  Ber.  1907,  40. 
4794—4795. 

The  method  devised  by  the  authors  for  the  methylation 
of  vanillin,  avoids  the  use  of  a  large  excess  of  methyl 
sulphate.  Vanillin  (1  mol.)  is  dissolved  in  ten  per  cent. 
less  than  the  equivalent  amount  (1  mol.)  of  methyl 
sulphate  on  the  water-bath.  Whilst  this  liquid  is  hot,  a 
solution  of  one  molecular  proportion  of  potassium  (not 
sodium)  hydroxide  is  added  in  drops.  After  the  reaction 
has  subsided,  the  liquid  is  made  slightly  alkaline,  causing 
the  separation  of  two  layers.  The  upper  layer  is  removed 
with  ether,  and  the  ether  distilled  off,  leaving  pure  colour- 
1' •--  veratraldehyde.  The  yield  is  about  97  per  cent,  of 
the  theoretical. — F.  Shdn. 

ChrileMerol :    Salicylic  acid  ester  of .     L.    Golodetz. 

Chem.-Zeit.,  1907,  31,  1215. 

Cholesteryl  salicylate  was  prepared  by  heating  a  mix- 
ture of  one  part  of  pure  cholesterol  and  two  parts  of  salicylic 
acid  for  4  hours  at   100°— 170°   C.   until  the  fused  mass 


became  blackish-brown.  It  was  then  boiled  with  10 
times  its  volume  of  90  per  cent,  alcohol,  the  liquid  filtered 
whilst  hot,  and  the  residual  cholesteryl  salicylate 
repeatedly  washed  with  hot  alcohol  and  finally  reervstal- 
liscd  from  a  mixture  of  equal  volumes  of  alcohol  and 
ether.  The  yield  of  pure  ester  was  about  60  per  cent, 
of  the  theoretical.  It  contained  no  water  of  crystallisa- 
tion, and  its  weight  remained  constant  when  dried  at 
110°  C.  It  melted  at  173°  C,  and  had  a  composition 
corresponding  to  the  formula,  OH.C6H4COO.C2tiH43.  It 
dissolved  with  difficulty  in  alcohol  (about  1  in  500),  but 
was  much  more  soluble  in  ether  and  chloroform,  and  in  a 
hot  mixture  of  equal  parts  of  alcohol  and  ether  (1  in  100). 
It  could  be  quantitatively  separated  into  its  constituents 
by  saponification  with  alcoholic  potassium  hydroxide 
solution. — C.  A.  M. 

Spirosal.     [Glycol  salicylic  ester].  \ Pharm.  Zentralh.,  1907, 
48,  568  ;   J.  Pharm.  Chim.,  1907,  26,  543. 

The  glycol  ester  of  salicylic  acid  (spirosal), 
OH.C6H4.COo.CH2.0H2.OH,  is  a '  colourless,  oily  liquid, 
b.  pt.  169—170°  C.  at  12  mm.  ;  soluble  in  water,  1  :  110, 
in  olive  oil,  1  :  8,  readily  soluble  in  ether,  alcohol,  chloro- 
form and  petroleum  spirit ;  miscible  in  all  proportions 
with  oils.  Spirosal  is  readily  hydrolysed.  It  should 
not  be  coloured  by  sulphuric  acid. — J.  0.  B. 

Mercury    peroxide.     G.    Pellini.      Atti    R.    Accad.     Line. 
'1907,  408.     Apoth.-Zeit.,  1907,  22,  1022. 

Five  c.c.  of  a  solution  of  32  grms.  of  mercuric  chloride  in 
100  c.c.  of  alcohol  are  mixed  with  10  c.c.  of  30  per  cent., 
hydrogen  peroxide,  diluted  with  a  little  alcohol,  the 
mixture  being  cooled  to  0°  C.  ;  the  requisite  quantity  of 
an  alcoholic  solution  of  potassium  hydroxide  is  then 
added.  The  yellow  precipitate  at  first  formed  becomes 
red  on  shaking  ;  this  is  washed  with  ether  cooled  to 
0°  C.  Mercury  peroxide,  Hg02,  thus  obtained  is  a  bright 
red  amorphous  substance,  decomposed  by  contact  with 
water,  forming  mercuric  oxide  and  hydrogen  peroxide  ; 
soluble  in  acids,  with  formation  of  hydrogen  peroxide 
and  the  corresponding  mercuric  salts. — J.  O.  B. 

Patents. 

Dichloro-ethylenc     from     symmetrical     tetrachloro-ethane : 

Process  jor  the  manufacture  of .     P.  Askenasy  and 

M.  Mugdan,  Niirnberg,  Germany.  Eng.  Pat.  19.576, 
Aug.  31,  1907. 

Half  of  the  chlorine  is  almost  quantitatively  removed 
from  symmetrical  tetrachloro-ethane  (see  Eng.  Pat. 
18,602  of  1904;  this  J.,  1905,  150)  by  treatment  with 
zinc,  iron,  or  aluminium,  or  their  alloys,  in  presence  of 
water.  Tetrachloro-ethane  may,  for  example,  be  heated 
with  half  its  volume  of  water,  under  a  reflux  condenser, 
to  60°  C,  and  zinc  dust  added,  with  agitation,  dichloro- 
ethylene  being  at  once  formed. — T.  F.  B. 

Rare-earth  metals  ;    Method  of  making  a  solution  of . 

C.  Baskerville,  New  York.  Assignor  to  Welsbach  Light 
Co.,  Ltd.,  Gloucester,  N.J.  U.S.  Pat.  873,205,  Dec.  10, 
1907. 

Substances  containing  a  rare  earth  metal  or  metals,  or 
Welsbach  mantle  remnants,  in  a  finely-divided  state,  are 
heated  with  an  excess  of  hydrochloric  acid,  under  high 
pressure,  at  a  temperature  of  from  140u  to  200°  C.  in 
order  to  obtain  such  rare  eaith  metals  in  solution. — E.  S. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

[Gelatin] ;    Tht  tanning  action  of  certain  colloidal  oxides 

on .     Liippo-Cramer.  Z.  Chem.  und  Ind.  Kolloide, 

1907,  2,   171—173. 

Silver  oxide,  formed  in  gelatin  by  the  action  of  sodium 
hydroxide  on  an  excess  of  silver  nitrate,  converts  the 
gelatin  into  a  white  opalescent  substance  which  is  insoluble 
in  boiling  water.  After  heating  for  some  time,  the 
colloidal  silver  oxide  is  reduced,  and  the  gelatin  dissolves 
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Silver  peroxide  possesses  this  tanning  property  in  a 
stronger  and  more  permanent  degree  ;  the  compound 
may  be  formed  by  steeping  a  film  of  gelatin  in  a  solution 
containing  silver  nitrate  and  ammonium  persulphate. 
AVhen  50  c.c.  of  a  10  per  cent,  solution  of  gelatin  are  mixed 
with  4  c.c.  of  a  2-5  per  cent,  solution  of  ammonium  per- 
sulphate and  then  with  1-5  c.c.  of  10  per  cent,  silver 
nitrate  solution,  the  mixture  remains  fluid  sufficiently 
long  to  be  spread  on  a  glass  plate.  After  5 — 10  minutes 
it  coagulates  and  becomes  insoluble  in  hot  water.  The 
compound  is  remarkably  stable  and  resists  the  moderate 
action  of  alkalis,  acids  and  the  specific  solvents  of  silver 
salts  ;  it  is  only  partially  reduced  by  photographic 
developers.  A  similar  condition  of  the  gelatin  is  brought 
about  by  treating  a  silver  negative  with  persulphate. 
Silver  peroxide  will  coagulate  solutions  of  gum  arabic, 
provided  they  are  sufficiently  concentrated.  Mercuric 
oxide  and  copper  oxide,  when  formed  in  gelatin,  behave 
in  a  similar  manner  to  silver  oxide.  Lead  oxide  has  no 
tanning  action,  but  ferrous  oxide  causes  a  temporary 
coagulation.  Soluble  albumin  withdraws  silver  oxide 
from  a  solution  of  silver  nitrate  forming  the  insoluble 
silver  albuminate,  and  the  silver  is  not  entirely  removed 
from  the  compound  on  fixing  in  thiosulphate.  The  resist- 
ance of  the  silver  albuminate  to  fixing  may  account 
for  the  rapidity  with  which  prints  on  albumin  paper 
become  discoloured.  Treatment  of  the  fixed  silver- 
albumin  print  with  photographic  developers  causes  a 
darkening  which  may  be  cleared  with  nitric  acid,  but  even 
then  the  albumin  remains  insoluble  and  still  contains 
silver.  Albumin  coagulated  by  copper  sulphate,  on  the 
other  hand,  becomes  soluble  again  when  the  copper  is 
removed  by  potassium  oxalate  or  by  ammonia. — J.  F.  B. 

Patents. 

Photographic  dry  plates  ;    Manufacture  of .   L.  Husson 

and  A.  F.  Bornot,  Philadelphia.  Eng.  Pat.  25,728, 
Nov.  14,  1906. 
An  ordinary  photographic  dry  plate,  sensitive  to  colour, 
is  coated  with  a  thin  layer  of  wax  or  similar  repellent 
substance,  and  a  solution  of  a  colouring  matter  and 
glycerin  or  glucose  in  alcohol,  etc.,  is  applied  to  the 
surface  and  dried,  thus  providing  a  colour  filter  on  the 
plate  itself.— T.  F.  B. 

Fixing   photographic  images ;     Agent  for •.        A.   G. 

Bloxam,  London.  From  Act.-Ges.  f.  Anilinfabr., 
Berlin.  Eng.  Pat,  25,869,  Nov.  15,  1906. 
The  use  of  ammonium  thiosulphate  as  a  fixing  agent  in 
photography  is  claimed.  It  is  stated  that,  under  similar 
conditions,  its  action  is  twice  as  rapid  as  that  of  sodium 
thiosulphate,  and  also  that  its  solutions  keep  their  fixing 
power  after  being  used  several  times,  better  than  the 
sodium  salt.  The  ammonium  salt  need  not  be  used 
as  such,  it  being  sufficient  to  add  a  suitable  quantity  of 
an  ammonium  salt  to  a  solution  of  sodium  thiosulphate  : 
the  sodium  salt  may  also  be  present  in  excess  in  the  fixing 
bath.— T.  F.  B. 

Photographic  emulsion.     J.  T.  Gateau.     Fr.  Pat.  380,188, 

July  24,  1907.  Under  Int.  Con  v.,  Sept,  19,  1906. 
Emulsions  for  pigment  papers  are  prepared  from  caseins, 
globulins,  or  acid  albumins  or  alkali  albumins,  sensitised 
with  ferric,  eerie,  or  uranic  salts  in  addition  to  the  pigment. 
They  are  stated  to  be  far  more  stable  when  sensitised 
than  the  chromated  gelatin  or  gum  emulsions,  and  quite 
as  rapid.  After  exposure  behind  a  negative,  the  paper 
is  developed  by  means  of  a  solvent  for  the  albuminoid, 
e.g.,  ammonia,  alkali  carbonate,  or  potassium  oxalate 
solution. — T.  F.  B. 

Gelatin   solutions ;     Stable. and   preparation   of   the 

same.  J.  C.  ('•■  Larguierdes  Banoels.  I<Y.  Pat.  380,410, 
July  31,  1907. 
Neutral  solutions  of  gelatin,  imputresoible,  and  stable 
at  ordinary  temperatures,  may  l>«-  obtained  by  employing 
as  solvents,  solutions  of  neutral  s;i It s  of  polyvalent  metals, 
especially  nitrates,  in  mixtures  of  alcohol  ami  water, 
or  acetone  and  water.      The  solutions  arc  t*| n-ciall y  suitable 

for  use  in  photography.-  II.  G.  B. 


XXII.— EXPLOSIVES,   MATCHES,    &c. 

Safety  explosives  ;    Aluminium  instead  of  carbon  for . 

J.  A.  Furstenhoff.  Eng.  and  Min.  J.,  1907,  84,  1058. 
It  is  proposed  in  using  liquid-air  explosives,  to  replace 
the  carbon  or  carbonaceous  matter  by  aluminium  or 
other  suitable  metals,  whilst  in  order  to  increase  the 
rapidity  of  the  reaction  between  the  metal  and  the  oxygen, 
a  metallic  hydroxide  or  a  mixture  of  hydroxides  is  also 
added.  For  example,  powdered  aluminium  is  mixed 
with  a  certain  quantity  of  the  mixed  hydroxides  of  calcium 
and  sodium,  and  filled  into  a  cartridge  which  is  then  put 
in  place,  and  the  necessary  quantity  of  liquid  air  or 
liquid  oxygen  introduced.  Detonation  is  effected  by 
means  of  fulminate,  or  the  cartridge  is  ignited  by  the 
flame  from  magnesium  ribbon.  No  noxious  products 
are  formed,  and  there  is  no  flame. — A.  S. 

Red  and  while  phosphorus  ;     Non-existence  of  a  common 
solve?it  for .     A.  Colson.     See  VII. 

XXIIL— ANALYTICAL   CHEMISTRY. 

INORGANIC— Q  UA  LIT  A  TI  YE. 

Zinc  ;    Detection  of  small  quantities  of electrolytically. 

W.  Neumann.     Z.  Elektrochem.,  1907,  13,  751—752. 

The  author  finds  that  the  electrolytic  separation  of 
zinc  from  an  alkaline  zincate  solution  upon  a  polished 
copper  wire,  which  serves  as  a  cathode,  enables  exceed- 
ingly small  quantities  of  this  metal  to  be  detected.  The 
zinc  is  deposited  in  a  bright  metallic  form  even  from 
very  dilute  solutions,  although  the  time  taken  for  the 
deposition  increases  greatly  with  the  dilution.  A  simple 
form  of  apparatus  is  described,  consisting  of  a  glass 
tube  closed  at  one  end,  a  platinum  anode  sealed  into  a 
capillary  tube,  and  a  copper  wire  one-tenth  of  a  millimetre 
diameter.  Taking  1/10  c.c.  of  a  l/40,000th  molar 
solution  of  zinc,  the  metal  was  recognisable  although  it 
amounted  to  only  0-16  millionth  of  a  gram. — K,  S.  H. 

INORGANIC— QUANTIT ATI  YE. 

Titanium  ;    Separation  of from  zirconium  and  from 

thorium.     M.  Dittrich  and  S.  Freund.     Z.  anorg.  Chem., 
1907,  56,  344—347. 

On  adding  a  solution  of  ammonium  salicylate  to  a  neutral 
solution  of  titanium  and  zirconium  salts,  basic  salicylates 
of  these  metals  are  precipitated.  But,  while  the  basic 
salicylate  of  titanium  is  completely  soluble  in  hot  water 
and  does  not  come  down  on  boiling  a  dilute  solution, 
a  solution  of  a,  zirconium  salt  gives  an  ammonium 
zirconium  salicylate  which  is  quantitatively  precipitated 
under  these  circumstances.  In  practice  the  carefully 
neutralised  solution  of  the  nitrates  is  added,  drop  by  drop, 
to  a  boiling  solution  of  ammonium  salicylate  (about 
10  grins,  in  50  c.c).  The  liquid  is  boiled  for  some  time, 
concentrated  somewhat,  and  filtered  as  hot  as  possible. 
The  precipitate  is  then  washed  with  a  strong  boiling 
solution  of  ammonium  salicylate  till  only  a  faint  colour 
appears,  dried,  ignited  in  the  blowpipe  llame  and  weighed 
as  zirconium  dioxide.  If  it  be  shown  to  still  retain 
titanium,  the  precipitation,  from  a  solution  of  the  nitrate, 
must  be  repeated.  In  the  filtrate  titanium  may  be 
estimated  by  boiling  for  a  long  time  with  excess  of 
ammonia,  and  igniting  and  weighing  the  titanic  acid 
so  produced. 

By  precisely  similar  means,  thorium  can  be  separated 
from  titanium  in  a  solution  containing  the  nitrates  of 
the  two  metals.  The  basic  salicylate  of  thorium,  like  that 
of  zirconium,  is  precipitated  by  ammonium  salicylate 
from  a  boiling  dilute  solution  of  the  neutral  nitrate. 
Tho  same  precautions  must  be  taken,  re  precipitating  if 
necessary. — C.  A.  W. 

Thorium,  titanium,  and  zirconium  from  iron  ;   Separation 

of .     M.  Dittrich  and  S.  Freund.     Z.  anorg.  ("hem., 

1907,  56,  348-352. 
It  has  been  shown  that  if  sodium  acetate  be  added  to  a 
boiling  dilute  solution  of  the  salts  of  titanium,  thorium, 
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zirconium,  and  iron,  the  iron  alone  will  remain  in  solution. 
provided  it  be  present  in  the  ferrous  condition,  the  other 
metals  being  precipitated  as  bask  acetates.  This  gives 
a  method  for  their  separation  from  iron  or  manganese. 
In  practice  weighed  quantities  of  the  oxides  are  converted 
into  sulphates  by  extracting  the  sodium  pyrosulphate 
melt  with  water.  After  reduction  with  sulphuretted 
hydrogen  and  subsequent  neutralisation,  a  solution  of 
sodium  acetate  is  added,  the  whole  made  up  to  500 — 
800  e.e..  and  boiled  for  1 — 2  hours  in  a  current  of  carbon 
dioxide,  water  being  replaced  as  it  evaporates.  The 
precipitate  is  allowed  to  settle,  filtered  off  quickly,  and 
well  washed  with  hot  water.  After  drying,  it  is  mixed 
with  ammonium  carbonate  and  ignited,  gently  at  first, 
finally  in  the  blowpipe  flame.  It  consists  of  the  mixed 
oxides  of  titanium,  thorium,  and  zirconium,  and  should 
be  free  from  iron ;  if  this  is  not  so,  the  precipitation  must  be 
repeated.  In  order  to  separately  estimate  the  three 
metals,  the  sulphates  obtained  from  the  sodium  pyro- 
snlphate melt,  after  removal  of  iron,  are  dissolved  in  water, 
and  the  oxides,  obtained  by  precipitation  with  ammonia, 
dissolved  in  the  least  quantity  of  nitric  acid.  The  thorium 
and  zirconium  are  now  precipitated  as  described  in  the 
preceding  abstract,  and  titanium  is  precipitated  from 
the  filtrate  with  ammonia.  In  order  to  separate  thorium 
and  zirconium,  regard  is  had  to  the  greater  solubility, 
under  certain  conditions,  of  zirconium  oxalate  as  compared 
with  the  corresponding  salt  of  thorium. — C.  A.  W. 

Metallic  oxides;  Auto- reduction  of in  the  cathode- 
ray  vacuum.  Volatility  of  the  corresponding  sulphides. 
F.Damm  and  F.  Krafft.     See  VTI. 

Sodium  monosulphide  ;    Volumetric  determination  of . 

E.   Podreschetnikoff.     See  VTI. 

Telluride   ores;    Assay   of ■.     G.    T.    Holloway   and 

L.  E.  B.   Pearse.     -See  X. 

ORGANIC— QUALITATIVE. 

Yohimbi  bark  and  yohimbine  [;    Characteristic   reactions 
of .     G.  Weigel.     See  XX. 

ORGANIC— Q  U  ANT  IT  A  TI  VS. 

Sucrose  ;    Pciarimetric  determination  of .     77/.     F. 

Watts  and  H.  A.  Tempany.     See  XVI. 

Cocoanut   oil ;    Detection   of in   butter  fat.     T.    R. 

Hodgson.     See  XVIIL4. 

Hydrocellulose  and  cellulose   hydrates.     [Determination   of 
water  of  hydration.]     C.  G.  Schwalbe.     See  XIX. 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Alcohols  ;   Action  of  metallic  calcium  on .     F.  Mollwo 

Perkin  and  L.  Pratt.  Chem.  Soc.  Proc,  1907,  23,  304. 
It  has  been  stated  that  metallic  calcium  has  no  action 
on  alcohol,  and  may  therefore  be  employed  as  a  dehydrat- 
ing agent  for  alcohols.  The  authors  find,  however,  that, 
when  metallic  calcium  is  allowed  to  remain  in  contact 
with  ethyl  or  methyl  alcohol  for  from  thirty  to  sixty 
minutes,  reaction  ensues  and  may  become  very  vigorous. 
Once  started  the  reaction  continues  to  completion,  accord- 
ing to  the  equation  :    2CH3-OH  +  Ca  =  (CH3-0)2Ca  +  H2. 

If  the  mixture  is  heated  to  the  boiling  point  of  the 
alcohol,  the  reaction  proceeds  much  more  rapidly.  With 
propyl,  isobutyl,  amyl,  and  benzyl  alcohols,  the  reaction 
takes  place  exceedingly  slowly  at  the  ordinary  temperature, 
but  is  complete  in  the  course  of  a  few  hours  at  the 
boiling  point  of  the  alcohol.  Analysis  shows  the  white, 
amorphous  powder  obtained  in  all  cases  to  be  (Alk-0)2Ca. 


Patent. 


Fr. 


Heat ;    Composition  for  storing .     J.  P.  Serve. 

Pat.  380,608,  Aug.  7,  1907. 

The  claim  is  for  the  use  of  a  solution  of  calcium  chloride 
in  glycerin  for  this  purpose.  The  best  proportions  are 
said  to  be  40  parts  by  weight  of  the  former  to  100  of  the 
latter.— W.  H.  C. 


New  Books. 

Valentin's  Practical  Chemistry.  By  W.  R.  Hodgrtn- 
sox,  Ph.D.,  Professor  of  Chemistry  and  Physics  in  the 
Ordnance  College,  Woolwich,  etc.  Tenth  edition. 
J.  and  A.  Churchill,  7,  Great  Marlborough  Street, 
London.  1908.  Price  9s. 
Svo  volume,  containing  a  frontispiece,  a  map  of  spectra, 
464  pages  of  subject  matter,  with  95  illustrations,  including 
a  series  of  micro-photographic  plates  representing  the 
sectional  structures  of  various  alloys  and  metals,  and  an 
illustration  of  Crookes'  Lemniscate  diagram  of  the  synthesis 
of  the  elements.  The  work  ends  with  an  alphabetical 
index  of  subjects.  The  subject  matter  is  classified  some- 
what after  the  following  scheme  :— I.  Nature  and  com- 
position of  atmospheric  air.  II.  Rusting  or  oxidation  of 
metals.  III.  Composition  of  water,  etc.  IV  Carbon 
and  its  compounds.  V.  Sulphur.  VI.  Quantitative  exer- 
cises. VII.  Volumetric  analysis.  VIII.  Molecular  weight. 
IX.  Analytical  groups.  Reactions  of  metals  of  group  V. 
Classification  of  metals.  X.  Reactions  of  metals  of 
groups  IV.,  III.,  II..  and  I.  XL  Non-metallic  elements. 
XII.  Reactions  of  the  acids.  XIII.  Qualitative  analysis, 
including  schemes  of  separation  of  metals,  metals  of  the 
alkali  group,  and  rare  metals.  XIV.  Qualitative  analysis 
of  organic  acids  and  other  organic  compounds,  with  plan 
of  separation  of  some  organic  (liquid)  compounds.  XV. 
Alkaloids  ;  alkali  and  colour  reactions  of  non-volatile 
alkaloids.  XVI.  Table  of  solubility  of  salts,  in  water  and 
acids.  XVII.  Methods  of  writing  formulae.  XVIII. 
Reagents. 

A  Textbook  of  Organic  Chemistry.     By  A.  F.  Holle- 
man,    Ph.D.,    Professor    ord.    in     the     University    of 
Amsterdam.     Translated  from  the  third  Dutch  edition 
by  A.   Jamieson  Walker,   Ph.D.,   B.A.,   assisted  by 
O.  E.  Mott,  Ph.D.,  with  the  co-operation  of  the  Author. 
Second   Edition  in  English  ;    rewritten.     John  Wiley 
and    Sons,    New    York,    U.S.A.     Chapman    and    Hall, 
Limited,    London.     1907.     Price    10s.    6d. 
8vo   volume,    containing   562    pages    of   subject   matter, 
with   78   illustrations,   and  an  alphabetical   index.     The 
subject  matter  is  classified  as  follows  :— I.  Introduction. 
Development    of    organic    chemistry.     Qualitative    and 
quantitative   analysis]     Molecular   weight  determination. 
Laboratory     methods.     Classification    of    organic     com- 
pounds.     First  Part.  The   fatty  compounds.     Second 
Part.  The  aromatic  compounds  and  substances  related 
to  them.     Orientation  of  aromatic  compounds.     Hydro- 
cyclic  or  hydroaroniatic  compounds.     Condensed  benzene 
rings.    Heterocyclic  compounds.     Condensation  products 
of  benzene  and' heterocyclic  nuclei.     Alkaloids.     Protcids. 

Organic  Chemistry,  including  certain  portions  of 

Physical  Chemistry,  for  Medical,  Pharmaceutical, 

and  Biological  Students.     (With  Prac  tical  Exercises. ) 

By  H.  D.  Hasktns,  B.A.,  M.D.,  Professor  of  Chemistry, 

Cleveland  School  of  Pharmacy,  and  J.  J.  R.  Macleod, 

M.B.,  etc.,  Professor  of  Physiology,  Western  Reserve 

University.     First    Edition.     John    Wiley    and    Sons, 

New     York,     U.S.A.     Chapman    and    Hall,     Limited, 

London.     1907.     Price   8s.    6d.    net. 

Small    Svo    volume,    containing    351    pages    of   subject 

matter,   including  7   pages  of  tabulated  matter,  and  an 

alphabetical    index.     There    are     24    illustrations.     The 

subject  matter  is  subdivided  and  classified  as  follows  : — ■ 

I.  Nature     and     composition     of     organic     compounds. 

II.  Purification      and      identification      of      substances. 

III.  Elementary  analysis.  IV.  Molecular  weight  deter- 
mination. Colloidal  solutions,  etc.  V.  Fatty  compounds. 
VI.  Saturated  hydrocarbons.  VII.  Ethers.  VIII.  Primary 
alcohols.  IX.  Fatty  acids  and  esters.  X.  Secondary 
alcohols.  Ketones."  XL  Diacid  alcohols  and  dibasic 
acids.  XII.  Triacid  alcohols,  fats,  and  soaps.  XIII. 
Nitrogen  derivatives  (also  phosphorus  and  sulphur 
compounds).  XIV.  Hydroxy-acids.  Amino  acids  and 
acid  amides.  XV.  Carbohydrates  and  glucosides. 
XVI.  Unsaturated  hydrocarbons  and  derivatives.  XVII. 
Cyclic    compounds.     Camphors    and    terpenes.     XVIII. 
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Aromatic  hydrocarbons ;  halogen  and  hydroxy  com- 
pounds. XIX.  Aromatic  acids  ;  also  nitrogen  and  sulphur 
derivatives,  &c.  XX.  Aromatic  bases  with  nitrogen 
in  the  nucleus.     XXI.  Alkaloids  and  drug  principles. 

The  Manufacture  and  Comparative  Merits  of  White 
Lead  and  Zinc  White  Paints.  By  G.  Petit.  Trans- 
lated from  the  French  by  Donald  Grant.  Scott, 
Greenwood  and  Son,  "  Oil  and  Colour  Trades  Journal  " 
Offices,  8,  Broadway,  Ludgatc  Hill,  London,  E.C. 
1907.  Price  4s.  net.  The  Copp  Clark  Co.,  Ltd., 
Toronto,  Canada.  D.  van  Nostrand  Co.,  New  York, 
U.S.A. 

Small  8vo  volume,  containing  00  pages  of  subject  matter, 
and  an  alphabetical  index.  The  matter  is  classified  as 
follows  : — I.  Fundamental  principles  of  painting  in  oil 
basis  ;  colouring  principle  ;  vehicle  ;  thinners  ;  driers. 
II.  Different  varieties  of  white  lead.  Dutch,  French, 
and  English  processes.  Hot  chamber  process.  Krem's 
process.  Grinding  white  lead  in  oil.  III.  White  lead 
substitutes,  etc.  Lithopone.  Zinc  sulphide.  Various 
whites,  etc.  IV.  White  lead  paints — merits  and  defects. 
V.  Toxicology  of  white  lead.  VI.  Zinc  white.  Manu- 
facture. Various  brands.  Manufacture  from  metal  and 
ore.  VII.  Grinding  zinc  white  with  oil.  Livache's  law. 
VIII.  Zinc  white  paint — merits  and  defects. 
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Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

27,713.  Wegener.  Composition  for  preventing  scale  in 
boilers.     Dec.  16. 

27,798.  Ruthenberg.  Wood-wool  for  filtering  pur- 
poses.*    Dec.  17. 

27,927.  Boult  (Fritzsche  und  Co.,  and  Verona  Chemical 
Co.).     Oxidation  processes.*     Dec.   18. 

27,932.  Wack.     Oxidising  process.*     Dec.  18. 

28,116.  Peat.     See  under  X. 

28,163.  Wollaston.  Apparatus  for  evaporating  and 
concentrating  corrosive  liquids.     Dec.  21. 

28,356.  Williamson.  Centrifugal  drying  machines.* 
Dec.  24. 

Complete  Specifications  Accepted. 

28,698  (1906).  Clauss  and  Lewisson.  Storing  and 
handling  liquids.     Dec.  27. 

1692  (1907).  Kunick.  Apparatus  for  drying  liquids. 
Dec.  27. 

2800  (1907).   Krepper.     Continuous  stills.     Dec.  27. 

15,256  (1907).  Worsley.     Filters.     Dec.  27. 

17,056  (1907).  Dgea.  Apparatus  for  rectifying  mixtures 
of  liquids.     Dec.  27. 

II— FUEL,  GAS,  AND  LIGHT. 
Applications. 

27,794.   Vivian.     Manufacture  of  artificial  fuel.    Dec.  17. 

27,833.  Cowper-Coles.  Furnaces  for  producing  smoke- 
less fuel.*      Dec.   17. 

27,923.  Wilton.  Distillation  or  carbonisation  of  coal. 
Dec. '  1 8. 

27,939.    Buber.    Incandescent  gas  mantles.    [Ger.  Appl., 

Dec.'l8,  L906.]*     Dec.  is. 
28,039.  Hammond  and  ('ash.    Production  of  water  gas. 

Dec.   19. 

2S,04«.t.  Kieschi.  Coke  furnaces.  |  Helg.  Appl.,  Dec.  19, 
1906.]*     Dec.  19. 

28,181.  Husby.  Water  gas  apparatus.  [U.S.  Appl. 
Jan.  31,  1907.]*     Dec.  21. 


28,290.  Von  Bauer.  Coke  ovens  for  the  recovery  of 
by-products.*     Dec.  23. 

28,387.  Kirkham,  Hulett,  and  Chandler,  Ltd.,  and 
Hersey.  Washer-scrubbers  for  purifying  coal  and  other 
gases.     Dec.  24. 

28,390.  Feld.  Treatment  and  purification  of  gases. 
[Ger.  Appl.,  June  14,  1907.]*     Dec.  24. 

28,407.  Delage.  Refractory  bodies  for  heating  by 
radiation.     [Fr.  Appl..  Feb.  27,  1907.]*     Dec.  24. 

28,429.  Lane.     Production  of  ethylene.     Dec.  24. 

28,692.  White.  Treatment  and  distillation  of  coal. 
Dec.  31. 

Complete  Specifications  Accepted. 

21,504  (1906).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Manufacture  of  electric  conductors  of 
refractory  metal  especially  incandescing  bodies  in  electric 
lamps.     Dec.  31. 

29,396  (1906).  Barker  and  White.  Production  of  gas  for 
power  purposes.     Dec.  31. 

29,752  (1906).  Feld.  Treatment  of  coal  gases,  etc., 
in  recovering  tar  and  ammonia.     Dec.  31. 

7076  (1907).  Bellamy  and  Bellamy.  Production  of  gas. 
Dec.  27. 

8022  (1907).  Dingier.  Production  of  compressed  car- 
buretted  air  suitable  for  transport.     Dec.  31. 

17,137  (1907).  Jones.     Coke  ovens.     Dec.  27. 

17,986(1907).  Carroll.     Water  gas  apparatus.    Dec.  27. 

IV.— COLOURING  MATTERS  AND  DYESTUFFS. 
Applications. 

27,944.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  polynitrated  halogen  derivatives  of  the  aromatic 
series.     Dec.  18. 

28,104.  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  derivatives.     Dec.  20. 

28,266.  Newton  (Bayer  und  Co.).  Manufacture  of  a 
yellow  colouring  matter.     Dec.  23. 

28.492.  Newton  (Bayer  und  Co.).  Manufacture  of 
diphenylnaphthylmethane  dyestuffs.     Dec.  27. 

28.493.  Newton  (Bayer  und  Co.).  Manufacture  of  an 
anthracene  dyestuff.     Dec.  27. 

28,514.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  and  colouring  matters  of  the 
anthracene  series.     Dec.  27. 

Complete  Specification  Accepted. 

9546  (1907).  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manu- 
facture of  chlorinated  derivatives  of  indigo.     Dec.  31. 


V— PREPARING,  BLEACHING.  DYEING, 

PRINTING,   AND   FINISHING  TEXTILES,    YARNS, 

AND  FIBRES. 

Applications. 

27,737.  Gottlieb.  Obtaining  coloured  patterns  in 
textiles.     Dec.  16. 

27,863.  Read  Holliday  and  Sons,  Ltd.,  and  Whittaker. 
Dyeing  mixed  fabrics.     Dec.  18. 

27,963.  Yates.  Apparatus  for  mercerising,  bleaching, 
and  dyeing  yarn.     Dec;.  19. 

28,057.  Dowie.  Treatment  of  wool  combers'  effluents. 
Dec.  19. 

28,060.  Pugh  and  Read.  Dyeing  cotton  and  the  like. 
Dec.  20. 

28,186.  Fitchett  and  others.  Scouring,  dyeing,  and 
analogous  machines.     Dec.  21. 

28,315.   Rothwell-Jackson.  Kiers  for  bleaching.   Dec.  24. 

28.510.  Rothemann.  Apparatus  for  dyeing  and  bleach- 
ing spools  with  paper  sleeves.  [Ger.  Appl.,  Dec.  27,  1006.]* 
Dec.  27. 

Complete  Specifications  Accepted. 

r><)2  (1907).  Lilienfeld.  Producing  impressions  fast  to 
water  on  textile  fabrics.     Dec.  27. 

845  (1907).  Hoffmann.  Manufacture  of  an  elastic 
fibrous  tissue.      Dec.  27. 

6434  (1907).  Calico  Printers'  Assoc,  and  Hindlc 
Printing  textile  fabrics.      Dee.  27. 

16,716  (1907).  Evans  and  Sons,  and  Evans.  Wood 
rollers  for  use  in  dyeing,  finishing,  and  blenching.      Dec  31. 
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VII— ACIDS.  ALKALIS.  AND  SALTS. 


• 


Applications. 


•27.738.  Petersen.  Lead  chamber  process  of  making 
sulphuric  acid.     [Ger.   AppL,   Dee.    15,    190(5.]*     Dee.    1(1. 

77,965.   Warner.     Stills  for  ammoniacal  liquor.    Dec.  19. 

28,058.  Radclifie.  Distillation  of  ammoniacal  liquor. 
Dec.  20. 

28.063.  Radcliffe.  Distillation  of  ammoniacal  liquor. 
Dec  21. 

28.064.  Radclifie.  Apparatus  for  treating  spent  liquor 
from  ammoniacal  liquor.      Dee.  21. 

28,085.  Thwaites.  Treating  liquors  containing  zinc. 
Deo.  21. 

•28. "280.  Bauke.  Purification  of  sulphur  containing 
water.*     Dec.  23. 

Complete  Specifications  Accepted. 

29,752  (1906).  Feld.     Sec  under  II. 

8470  (1907).  Johnson  (Cheni.  Fabr.  Griesheim-Elek- 
tron).  Manufacture  of  chlorine  compounds  of  lime. 
Dec.  27. 

8653  (1907).  Bender.  Making  oxygen  compounds  from 
the  elements  at  a  high  temperature.     Dec.  27. 

20,868  (1907).  Fischer.  Manufacture  of  hydrogen 
peroxide.     Dec.  31. 


VIII.—  GLASS,    POTTERY,    AND    ENAMELS. 

Application. 

27.714.   Andris.     Glass  melting  furnaces.*     Dec.   16. 

Complete  Specifications  Accepted. 

28,297  (1906).  Meakin  and  Jackson.  Kilns  for  firing 
or  drying  ceramic  and  similar  wares.     Dec.  27. 

18,162  (1907).  Milliron  and  Irwin.  Glass  working 
furnaces.     Dec.   31. 

20,975  (1907).  Oppermann.  Manufacture    of    sheet 

glass.     Dec.  31. 


IX— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND    CEMENTS. 

Applications. 

28,020.  Greville.  Kilns  or  furnaces  for  making  cement. 
Dec.   19. 

28,180.  Bos,  and  Delastre  et  Cie.  Manufacture  of 
agglomerates  for  building.  [Fr.  AppL,  Dec.  26,  1906.]* 
Dec.  21. 

28,188.  Jensen.     Manufacture  of  cement.*     Dec.  21. 

28,216.  Greville.      Manufacture  of  cement.*      Dec.  21. 

28,355.  Whitehead.  Preserving  and  drying  timber. 
Dec.  24. 

28,555.  Chateau  and  Merklcn.  Impregnating  wood  and 
like  material.     Dec.  28. 

28,745.  Schruf.  Artificial  stone  and  mortar  imper- 
meable to  water.*     Dec.  31. 

Complete  Specifications  Accepted. 

41  (1907).  Barnett.       Cement.     Dec.  31. 

8161  (1907).  Schnell,  Mayer,  and  Hartwich.  Wood 
substitute.     Dec.  27. 

15,764  (1907).  Collos  Portland  Cement  Co.  (Colloseus). 
Manufacture  of  cement  from  slag.     Dec.  31. 


X— METALLURGY. 
Applications. 

27,922.  Angel.  Treatment  of  complex  sulphide  and 
other  ores.     Dec.  18. 

28,048.  Burden.  Coating    metals    with    metals    or 

metallic  compounds.     Dec.  19. 

28,056.  Fogarty.       Solder  for  aluminium.     Dec.   19. 

28, 11(1.  Peat.  Retorts  or  ovens  for  retorting  ores, 
shale,  or  other  substances,     Dec.  20. 

28,191.  Ruthenburg.  Ore  separating  process.  Dec.  21. 
J.207.  Riibel.  Manufacture  of  steel  alloys.*  Dec.  21. 
142.  Griffiths.  Separation  of  lead  from  zinc  vapours. 
Dec.  24. 


28.511  Guggenbiihl.      Solder  for  aluminium.*     Dec.  27. 

28,637.  Johnson  (Fellner  und  Ziegler).  Preparation 
of  efflorescent  ores  for  smelting.     Dec.  30. 

28,650.  Burden.  Furnaces  and  muffles  for  coating 
metals  with  metals.     Dec.  30. 

28,687.  Wibrin    and    Wibrin.  Aluminium    solder.* 

Dec.  31. 

Complete  Specifications  Accepted. 

906  (1907).  Cowper-Coles.  Removal  of  scale  or  oxide 
from  metallic  surfaces.     Dec.  31. 

1431  (1907).  Boult  (Brokelt  und  Nordbohmische  Auto- 
mobil  Zentrale).  Soldering  aluminium  or  its  alloys. 
Dec.  27. 

4313  (1907).  Cowper-Coles.  Removing  scale  and  oxide 
from  metallic  surfaces.     Dec.  27. 

6010  (1907).  Morgan  Crucible  Co.  (Herbert.)  Separa- 
tion of  the  constituents  of  ores  and  the  like.     Dec.  27. 

13,978  (1907).  Cowper-Coles.  Production  of  vanadium 
alloys.     Dec.  31. 

14,157  (1907).  Fitz    Payne.  Soldering    aluminium. 

Dec.  27. 

14,538  (1907).  Wedekind  (Diinkelberg).  Briquetting 
ores,  blast  furnace  flue  dus\  etc.     Dec.  27. 

14,924(1907).  Lindemann.     Crucible  furnace.    Dec.  31. 

15,419  (1907).  Wilttey.     Ore  roasting  process.     Dec.  27. 

16,351  (1907).  Juppont    and    Teil.  Metallic    alloy. 

Dec.  31. 

17,613  (1907).  Plathner  and  Dorn.  Coating  metals. 
Dec.  27. 

18,398  (1907).  Biewend.  Manufacture  of  steel  and 
electric  induction  furnaces  therefor.     Dec.  27. 

21,961  (1907).  Von  Zelewski.  Mechanical  roasting 
furnace.     Dec.  31. 


XI— ELECTRO-CHEMISTRY     AND 
METALLURGY. 
Applications. 


ELECTRO- 


27,790.  Helbig.  Oxidising  atmospheric  nitrogen  by 
electricity.*     Dec.  17. 

27,830.  Gibbs.       Electrolytic  cells.*     Dec.  17. 

28,106.  Tate.      Storage  battery  plates.*     Dec.  20. 

28,132.  Tate.      Storage  battery  plates.*     Dec.  20. 

28,542.  Hiorth.  Electric  induction  furnace.  [Appl. 
in  Norway,  Jan.  4,  1907.]*     Dec.  28. 

Complete  Specifications  Accepted. 

29,019  (1906).  Grondal-Kjellin  Co.,  and  Harden. 
Electric  induction  furnaces.     Dec.  27. 

29,300  (1907).  Cowper-Coles.  Electrodeposition    of 

iron.     Dec.  27. 

29,655  (1906).  Ruthenburg.  Electrolytic  apparatus. 
Dec.  31. 

1197a  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Treatment  of  refractory  materials  by 
electricity.     Dec.  27. 

5574  (1907).  British  Thomson -Houston  Co.  (General 
Electric  Co.).     Insulating  material.     Dec.  27. 

16,098  (1907).  Cowper-Coles.  Apparatus  for  electro- 
plating.    Dec.  27. 

17,492  (1907).  Finlay.     Anode  for  electrolysis.    Dec.  27. 

18,398  (1907).  Biewend.     See  under  X. 

XII.— FATTY   OILS,    FATS,    WAXES,    AND   SOAPS. 
Applications. 

28,364.  Bernard.  Carbon    tetrachloride    plant    for 

extraction  of  fatty  matters.*     Dec.  24. 

28,373.  Rademacher.  Preparation  of  fat  with  vegetable 
flavour.*     Dec.  24. 


XIII— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

(A.) — Pigments,  Paints. 
Applications. 
27,747.  Albert.      Production  of  zinc  colours  indifferent 
to  the  action  of  light.     Dec.  16. 
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28.109.  Horn.  Ships'  paints.  [Ger.  Appl.,  Dec.  28, 
1906.]*     Dec.  20. 

28,189.  Wegelin  A.-G.  f.  Russfabr.  und  Chein.  Ind. 
Manufacture  of  lamp  black.*     Dec.  21. 

28,424.  Winter.  Manufacture  of  pigmental  lakes.* 
Dec.  24. 

(B.) — Resins,  Varnishes. 

Application. 

28,009.  Wetter  (Knoll  und  Co.).  Manufacture  of  resin- 
like products  from  phenol  and  formaldehyde.*     Dec.  19. 

(C. ) — India-Rubber. 

Application. 

28,365.  Immisch.  Manufacture  of  ebonite  and  vul- 
canite.    Dec.  24. 

Complete  Specifications  Accepted. 

10,848  (1907).  Sandmann.  Obtaining  rubber,  gutta 
percha,  and  balata  from  lactescent  plants.     Dec.  31. 

16,325  (1907).  Gammcter.    Vulcanising  rubber.  Dec.  31. 

22,640  (1907).  Olsson.  Manufacture  of  resilient  sub- 
stances.    Dec.  27. 


XIV.— TANNING,   LEATHER,   GLUE,   SIZE,   Etc. 
Application. 

28,743.  Pianko  and  Knaster.  Manufacture  of  water- 
proof, fast-coloured  leather  from  split  leather.*  Dec.  31. 
Complete  Specifications  Accepted. 

16,887  (1907).  Inouye  and  Dogura.  Manufacture  of 
leather.     Dec.  27. 

19,019  (1907).  Weiss.  Extracting  glue  from  mineral 
dressed  leather.     Dec.  27. 


X VII.— BREWING,    WINES,   SPIRITS,   Etc. 

Applications. 

27,854.  House.      Process  of  brewing.     Dec.  17. 

28,153.  Johnson.  Obtaining  clear  distillers'  wash  from 
mohwa  flowers.     Dec.  21. 

28,509.  Stead  and  Palmer.  Purifying  carbon  dioxide 
evolved  in  fermenting  wort  or  mash.     Dec.  27. 


XVIIL— FOODS  ;    SANITATION,    WATER 
PURIFICATION;     AND    DISINFECTANTS. 

(.4.) — Foods. 
Applications. 

27,905.  Atkinson.      Preserving  milk,  etc.     Dec.  18. 

28,024.  Justice  (Cooke).       Process  of  obtaining  butter- 
Eat.*     Dec.  19. 

28,418.   Wislocki         Manufacture    of    codec    extract.* 
Dee.  24. 

Complete  Specifications  Accepted. 

23,121    (1906).   Tuite   and    Dederich.         Sterilising    and 
preserving  processes.     Dec.  27. 

()0:5(>  (1907).  Williams.      Bleaching  and  ageing  cereals 
and  cereal  products.     Dec  '27. 

16,664   (1907).   Caverhill.     Food  product.     Dec.  27. 


(B.) — Sanitation  ;     Water  Purification. 
Applications. 

27,753.  Candy.  Treatment  of  sludge  or  deposit  from 
sewage  and  the  like.     Dec.  17. 

28,247.  Radcliffe.  Purification  of  effluents  containing 
compounds  of  lime.     Dec.  23. 

Complete  Specification  Accepted. 

29,596  (1906).  Howard.     Purification  of  water.  Dec.  31. 


XIX.— PAPER,    PASTEBOARD,    Etc. 

Applications. 

27,707.  Verein  Glanzstoff-Fabr.      Manufacture  of  cellu- 
lose products.     [Ger.  Appl.,  April  22,  1907.]*     Dec.  16. 
27,948.  Schopper.     Testing  paper  pulp.*     Dec.  18. 

Complete  Specification  Accepted. 

14,983  (1907). 
Dec.  31. 


Scherf.        Machines  for  treating  paper. 


XX.— FINE  CHEMICALS,   ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

Radioactive  prepara- 


Manufacture  of  isoborneol. 
Dec.  19. 

Manufacture  of  camphor. 
Dec.  19. 


27,735.  Boult  (Radiogen  Ges. 
tions.*     Dec.  16. 

28,028.  Schmitz  und  Co. 
[Ger.  Appl.,  Dec.  19,  1906.]* 

28,036.  Schmitz  und  Co. 
[Ger.  Appl.,  Dec.  19,  1906.]* 

28,638.  Clayton  Aniline  Co.,  Weizmann,  and  Friedl. 
Manufacture  of  isobornyl  esters.     Dec.  30. 

28,646.  Imray  (Meister,  Lucius,  und  Bruning).  Manu- 
facture of  ethylthiosalicylic  acid  and  its  salts.     Dec.  30. 

28,723.  Nitritfabrik  Akt.-Ges.  Production  of  formines. 
[Ger.  Appl.,  Jan.  5,  1907.]*     Dec.  31. 

Complete  Specifications  Accepted. 

5429  (1907).  Goldsmith,  and  British  Xylonite  Co. 
Treatment  of  camphene.     Dec.  31. 

16,532  (1907).  Zeitschel.  Manufacture  of  esters  of 
cyclic  terpene  alcohols.     Dec.  31. 

XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

28,397  and  28,398.  Sefton-Jones  (Nolan).  Production 
of  photographs  in  colours.     Dec.  24. 

28,614.  Schwarz.     Colour  photography.*     Dec.  30. 
Complete  Specifications  Accepted. 

2156  (1907).     Cooper.  Photographic      printing-out 

papers.     Dec.  31. 

12,304  (1907).  Wellcome.  Bates,  and  Starnes.  Photo- 
graphic processes  of  toning  and  intensifying.     Dec.  27. 

19,889  (1907).  Boerner.  Producing  pictures,  photo- 
graphic printing  plates,  etc.     Dec.  27. 


XXIII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Application. 
28,316.   Thorp.       Calorimeters.      Dec.  24. 

( '(iMi'U'.'ii:  Specification    Acckiticd. 


1562  (1907).    Wise   (Jones-Julia    Manuf.   Co.) 
and  apparatus  lor  analysing  gases.      Dec.  31. 
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Official  Notices. 

APPOINTMENT    OF    HON.    TREASURER. 

.Mr.  Thomas  Tykek.  Stirling  Chemical  Works,  Stratford, 
lx>ndon,  E.,  has  been  appointed  Hon.  Treasurer  of  the 
Society. 


ANNUAL    INDEX,  1907. 

In  reply  to  numerous  inquiries,  the  Index,  1907,  will 
be  issued  with  the  February  15th  number  of  the  Journal. 


DRAFT    BY-LAWS. 

AS    FINALLY   SETTLED    BY    THE    COUNCIL. 

Take  Notice  that  in  pursuance  of  the  provisions  of 
Clause  37  of  the  Charter  a  General  Meeting  of  the  Society 
will  be  held  at  the  House  of  the  Society  of  Arts,  John 
Street,  Adelphi.  London,  on  Friday,  the  13th  day  of 
March,  1908.  at  3.30  o'clock  in  the  afternoon,  for  the 
purjKise  of  considering  and  adopting  the  draft  By-laws, 
which,  after  due  consideration  of  the  observations  received 
from  members  in  response  to  the  invitation  in  that  behalf, 
have  been  finally  settled  by  the  Council,  and  a  print  of 
.-nth  finally  settled  By-laws  is  sent  to  each  Member  of 
the  Society  in  this  number  of  the  Journal. 
By  order  of  the  Council. 

Charles  G.  Cresswell, 

Secretary. 


Liverpool  Section. 

Meeting  held  at  University  on  Wednesday,  Nov.  13,  1907. 

DR.    JAMES    T.    CONROY   IN    THE    CHAIR. 

THE    HEAT-TREATMENT    OF    COPPER-ZINC 

ALLOYS. 

Part  I. — Muntz   Metal.* 

BY  GUY  D.  BENGOUGH,  M.A.,  AND  O.  F.  HUDSON,  B.SC. 

The  objects  of  the  present  investigation  were  three 
in  number  : 

(a)  To  determine  the  effect  of  annealing  at  different 
temperatures  and  for  different  lengths  of  time,  upon 
the  mechanical  properties  of  rolled  Muntz  metal. 

(b)  To  correlate  the  microstructures  of  the  heat-treated 
bars,  with  the  mechanical  tests. 

(c)  To  determine  the  behaviour  of  the  heat-treated 
alloy  under  an  impact  test,  and  in  particular,  to  ascertain 
how  far  the  impact  test  corresponds  with  the  elongation 
as  determined  in  the  tensile  testing  machine,  which 
latter  test  is  usually  regarded  as  the  measure  of  the 
ductility  of  an  alloy. 

Incidentally  the  work  done  under  the  above  headings, 
affords  additional  evidence  of  the  correctness  of  Shepherd's 
views  as  to  the  constitution  of  the  copper-zinc  alloys — 
views  which  the  authors  had  arrived  at  independently 
as  far  as  the  copper-rich  end  of  the  series  is  concerned, 
but  which  are  much  at  variance  with  those  of  the  earlier 
workers  on  the  same  subject,  notably  Charpy,  Le  Chatelier, 
Roberts-Austen,  and  Behrens. 

It  is  well  known  that,  in  general,  the  effect  of  work  on 

metals   and   alloys    is   to    strengthen   and    improve 

them.     This   change    in    properties    is   expressed    in   the 

ordinary  mechanical  tests  by  increases  in  the  maximum 

stress  and  the  elongation.     The  effect  on  alloys  of  the 


*  The  authors  use  the  general  term  "  brass  "  to  include  any 
copper-zinc  alloy  ;  the  term  "  Muntz  metal "  refers  to  the  par- 
ticular brass  which  contains  40  per  cent,  of  zinc  and  60  per  cent, 
copper. 


brass  type  has  been  recognised  qualitatively  since  the 
early  days  of  its  manufacture.  Charpy,  in  1896,(x) 
attempted  a  quantitative  investigation  of  this  matter, 
and  his  results  are  plotted  on  Diagram  No.  1.     He  used 

Diagram  No.  1. 
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Charpy  s  Results. 

Note. — The  curve  has  been  drawn  by  the  authors.  Its  form 
has  been  determined  partly  from  the  results  of  their  own 
experiments. 

hard  rolled  Muntz  metal  of  the  best  commercial  quality, 
containing  copper  59-2  per  cent.,  zinc  40-4  per  cent.,  and 
other  impurities  0-4  per  cent.,  chiefly  lead,  tin  and  iron. 
The  bars  were  annealed  at  the  temperatures  shown  on 
the  diagram  for  30  minutes  for  temperatures  below 
400°  C,  and  10  mins.,  with  slow  heating  for  temperatures 
above  400°  C.  The  time  of  annealing  would  seem  to  be 
too  short  to  bring  the  bars  of  alloy  to  the  crystalline 
and  mechanical  state  characteristic  of  the  various  tempera- 
tures, and  this  may  be  the  explanation  of  the  irregularities 
in  Charpy's  results.  It  is  evident  that  the  matter  required 
further  investigation,  and  this  the  authors  have 
endeavoured  to  supply. 

Preparation  of  material. — The  alloy  was  made  in  the 
presence  of  the  authors  by  Messrs.  Chas.  Clifford  &  Sons, 
of  Birmingham.  60  lb.  of  Rio  Tinto  Best  Select  Copper 
and  41£  lb.  of  Silesian  spelter  (P.H.  Brand)  were  used, 
and  two  bars  were  cast  in  3  in.  iron  moulds,  the  material 
used  in  this  investigation  being  rolled  from  the  first  bar 
cast.  The  cast  bar  was  taken  out  of  the  mould  while 
still  red  hot  and  rolled  to  If  in.  diameter  at  a  dull  red  heat, 
the  finishing  temperature  being  a  barely  visible  red  heat 
(about  650°  C).  The  bars,  after  annealing,  were  again 
rolled  hot,  down  to  nearly  the  required  diameter, 
straightened  out  and  allowed  to  cool  down  on  the  mill 
floor  to  a  temperature  of  about  250°  C.  The  bars  were 
then  pickled  in  dilute  sulphuric  acid  to  remove  oxide 
scale,  and  finally  cold-rolled  for  four  or  five  passes  to 
exactly  £  in.  diameter.  The  metal  on  analysis  was  found 
to  have  the  following  composition  : — Copper,  60-43  per 
cent.  ;  zinc,  39-21  per  cent.  ;  lead,  0-33  per  cent.  ;  iron, 
0-08  per  cent. ;  tin,  0-03  per  cent. ;  bismuth,  0-01  per  cent.  A 
cooling  curve  of  the  alloy  is  given  in  Diagram  2.  It  shows 
the  freezing  point  to  be  895°  C.  The  curve  was  taken 
by  means  of  a  Le  Chatelier  pyrometer,  and  the  deflections 
of  the  galvanometer  were  observed  by  means  of  a  telescope 
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Diagram  No.  2. 
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Time,  Minutes. 
Cooling  Curve. 

and  scale,  and  plotted  directly  against  the  time  in  seconds. 
Test  bars. — The  original  bar,  described  above,  was  cut 
up    into    9   in.    lengths.     These    were    machined    to    the 
following  sketch  : — 


For  the  tests  on  cast  bars,  several  portions  were  cut 
from  the  original  bar  and  melted  down  in  a  crucible 
furnace.  With  a  suitable  arrangement  of  "  riser  "  and 
"  git,"  and  the  use  of  plenty  of  metal,  no  special  difficulty 
was  experienced  in  casting  perfectly  sound  bars.  Each 
cast  bar  was,  of  course,  analysed  separately.  This  was 
necessary  owing  to  the  volatility  of  zinc  at  furnace 
temperatures. 

Heat  treatment. — The  furnace  used,  and  the  method 
for  the  heat-treatment  work  is  described  later. 

The  authors'  preliminary  tests  gave  the  following 
results  : — 

Table  I. 


Maximum 
strength 

tons 
per  sq.  in. 

Elongation 

per  cent. 

on  2". 

Impact 

te?t. 
in  foot 
pounds. 

As  cast 

(a)    23-1 

(ft)   23-4 

20-1                      i'9H 

17-1 

2-9 

4-45 

(!>)   30-2 
(t)   29-39 

37»7 
36-6 

6-35 

4-8 

5-25 
5-5 

From  these  it  will  be  evident  that  the  effect  of  rolling 
is  to  raise  the  tensile  strength  considerably, (2)  the  elon- 
gation by  60  per  cent.,  and  the  shock  strength  appreciably, 
and  that  both  east  and  rolled  Muntz  metal  have  only  a 
moderate  shock  strength. 

The  improvement  in  mechanical  properties  due  to 
rolling  may  readily  be  explained  by  reference  to  the 
microphotographs.  Figs.  3  and  4.  Fig.  3  shows  the 
coarsely  crystalline,  open  structure  of  the  cast  bars. 
In  general  it  may  be  said  that  for  the  same  alloy,  the 
coarser  the  structure,  the  weaker  it  will  be.  The  effect 
of  work  begun  at  a  comparatively  high  temperature  and 
continued  as  the  temperature  falls,  is  to  retard  the  growth 
of  crystals  in  the  solid.  The  worked  metal  will  thus 
have  a  finely  crystalline  interlocked  structure  accompanied 
by  improvement  in  strength. 


Work  however,  may  have  another  effect  besides  retarding 
the  growth  of  crystals.  If  continued  below  a  certain 
temperature  (somewhere  in  the  neighbourhood  of  600°  C.) 
the  effect  will  be  to  distort  the  crystals  that  have  been 
formed,  and  subsequent  undisturbed  cooling  will  begin 
at  too  low  a  temperature  to  allow  them  to  regain  com- 
pletely their  normal  shape,  for  the  lower  the  temperature 
the  less  active  the  crystalline  growth.  Hence,  work  done 
on  the  metal  below  this  temperature  may  be  called  "  cold 
work."  On  the  other  hand,  "  hot  work  "  is  work  stopped 
above  about  600°  C.  In  this  case  the  distortion  of  the 
crystals  is  automatically  readjusted  by  subsequent  crystal- 
line growth.  "  Cold  work,"  in  addition  to  its  strengthen- 
ing, has  an  embrittling  effect,  and  in  this  it  differs  from 
"  hot  work."  As  will  be  understood  from  the  details 
of  its  manufacture,  comparatively  little  "  cold  work " 
was  done  on  the  authors'  bars. 

This  distinction  between  "  hot  "  and  "  cold  "  work 
has  been  defined  by  the  authors  as  a  result  of  their 
micrographic  studies  to  be  referred  to  later,  and  in  practice 
work  done  on  the  alloy  at  just  below  600°  C. ,  would 
probably  not  be  called  cold  work.  Nevertheless,  we  have 
observed  that  in  works  practice  the  foreman  is  careful  to 
stop  rolling  at  temperatures  in  the  neighbourhood  of 
600°,  and  return  the  metal  to  the  reheating  furnace. 
The  final  small  amount  of  cold  work  put  upon  the  metal 
is  to  ensure  that  the  diameter  of  the  bar  should  be  exactly 
that  required,  as  it  is  difficult  to  make  an  exact  allowance 
for  contraction  on  cooling.  In  certain  cases,  however, 
"  cold  work  "  may  be  used  specifically  for  its  strengthening 
effect. 

The  limiting  temperature  between  the  two,  namely 
about  600°  C,  was  determined  indirectly  in  the  following 
way.  Transverse  and  longitudinal  sections  were  cut 
from  rolled  bars  that  had  been  annealed  at  different 
temperatures,  and  the  temperature  at  which  no  difference 
could  be  detected  between  the  two  sections  of  the  same 
bar  after  it  had  been  allowed  to  cool  in  the  air  (as  it 
would  do  after  rolling)  was  taken  to  be  the  limiting 
temperature.  For  example,  Figs.  5  and  6  show  transverse 
and  longitudinal  sections  of  a  bar  heated  to  470°  C. 
Figs.  10  and  11  show  similar  sections  of  a  bar  heated  to 
685°  C,  i.e.,  well  above  the  temperature  limit. 

The  distinction  between  hot  and  cold  work,  and  the 
limiting  temperature  between  the  two,  will  be  raised  or 
lowered  by  the  shorter  or  longer  time  for  which  the  metal 
is  held  at  that  temperature.  There  is,  however,  probably 
a  lower  temperature  limit  below  which  an  indefinitely 
long  annealing  would  be  necessary  to  eliminate  completely 
the  effects  of  cold  work.  Thus  Figs.  7  and  8  show  that 
a  week's  annealing  at  335°  C.  was  not  quite  sufficient, 
and  Fig.  9  that  2  days  at  450°  C.  was  also  insufficient. 
On  the  other  hand,  half  an  hour  at  824°  C.  was  adequate, 
as  seen  in  Fig.  17  (a),  while  the  cold  rolling  effect  still 
appears  in  a  bar  that  had  been  heated  for  that  period 
to  765°  C.  (Fig.   12). 

In  general,  the  effect  of  annealing  on  worked  metal 
may   be   said  : — (a)  To   reduce   the   maximum   strength. 

(b)  To  increase  the  ductility,  as  meastired  by  elongation. 

(c)  In  the  case  of  steel,  to  increase  considerably  the  impact 
or  shock  strength.  Beilby(3)  has  done  much  work  which 
seems  to  show  that  the  effect  of  cold  work  on  the 
mechanical  properties  of  metals  may  be  due  to  the  for- 
mation of  a  film  of  a  hard  allotropic  modification  of  the 
metal,  or,  in  the  case  of  an  alloy,  of  one  or  all  of  its 
constituents  ;  also  that  this  hard  allotropic  modification 
of  the  metal  is  converted  to  the  soft  variety  by  annealing, 
the  change  being  completed  at  a  definite  temperature 
for  each  metal  (<■</■■  260°  C.  for  silver).  Heyn(4)  has  also 
studied  this  question  in  the  case  of  steel,  and  considers 
that  the  distortion  or  inequiaxing  of  the  crystals  is  in 
itself  sufficient  to  account  for  the  strengthening  and 
embrittling  effect  of  cold  work,  and  the  re-equiaxing  by 
annealing  for  the  restoration  of  toughness  and  low  tensile 
strength.  The  general  study  of  the  structure  of  pure 
metals  and  alloys  seems  to  point  to  the  conclusion  that, 
other  things  being  equal,  a  coarsely  crystalline  structure 
is  inferior  in  maximum  tensile  strength  to  a  tine  structure. 
A  coarse  structure  is,  however,  not  incompatible  with 
good  ductility,  as  measured  I>y  elongation  and  shock 
strength.     An  examination  of  the  plates  of  microsti  uctures, 
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will  show  the  effect  of  annealing  at  various  temperatures 
ou  the  coarseness  of  the  structure,  and  Table  II.  gives 
the  corresponding  mechanical  tests. 

Table  II. 


Temperature. 

Xo.  of  Bar. 

Time. 

T.S. 

Elongation. 

As  rolled 

1  s.c. 

_ 

30-2 

37-7 

As  cast 

1  a.s.c. 

23-4 

17-1 

310" 

2  s.c. 

7  hrs. 

28-6 

43-0 

335° 

16  s.c. 

7  days 

27-4 

45-1 

400° 

12  s.c. 

4  hrs. 

28-1 

46-3 

410° 

15  s.c. 

7  hrs. 

27-4 

48 

450° 

20  q. 

2  days 

24-8 

45-7 

470° 

17  s.c. 

i  hr. 

28 

44-4 

490° 

30  s.c. 

7  hrs. 

26-1 

56 

540° 

21   8  c. 

7  hrs. 

24-4 

57-7 

590° 

13  q. 

14  s.c. 

7  hrs. 
7  hrs. 

26-4 
23-8 

45-7 
52-5 

605° 

06  s-c- 

7  hrs. 

23-3 

53-3 

650° 

25  s.c. 

*  hr. 

25-1 

48-0 

685° 

23  s.c. 

7  hrs. 

23-5 

53-5 

690° 

03  q. 
50  q. 
60  q. 
05  s.q. 

i  hr. 
*    .. 
7    „ 
7    „ 

26-15 
23-76 
26-55 
26-00 

14 
10 
14 
45 

765° 

8  B.C. 

9  s.c. 

i  hr. 
4  hrs. 

26-5 
25-8 

54-9 
56-5 

795° 

26  s.c. 

7   hTS. 

23-4 

44 

820° 

4  s.c. 
28  s.c. 

4  hrs. 
i  hr. 

24-1 
24-11 

55-7 
52-0 

840° 

7  q. 

J  hr. 

25-4 

12 

The  annealings  were  carried  out  on  the  rolled  bars, 
and  after  they  had  been  held  at  the  temperatures  given 
in  the  tables  for  the  time  indicated,  the  bars  were  allowed 
to  cool  in  air  or  in  the  furnace.  This  is  indicated  in  the 
tables  by  the  letters  s.c.  for  slowly  cooled.  Others  were 
quenched  in  water  immediately  on  withdrawal  from  the 
furnace ;  the  letter  q  indicates  this  treatment.  It  is 
evident  that  annealing  tends  to  coarsen  the  structure, 
and  so  to  weaken  the  metal,  but  also  to  make  it  more 
ductile.  Hot  work,  by  preventing  crystalline  growth,  and 
so  giving  a  fine  structure,  will  act  in  the  opposite  direction 
as  far  as  the  maximum  stress  is  concerned. 

Heat  treatment  may  exert,  however,  another  and  special 
effect  on  Muntz  metal  in  addition  to  the  removal  of  the 
strengthening  effect  of  work  and  the  growth  of  crystals, 
which  latter  effects  are  common  to  many  metals  and 
alloys.  As  will  be  seen  later,  this  second  or  special  effect 
becomes  of  more  and  more  importance  as  the  temperature 
of  annealing  rises,  but  at  temperatures  below  600°  C.  is 
hardly  appreciable.  This  special  effect  will  now  be 
explained.  Reference  to  the  equilibrium  diagram  of  the 
copper-zinc  alloys,  due  to  Shepherd(S)  and  independently 
checked  by  the  authors(«)  will  enable  this  to  be  clearly 
understood.  Muntz  metal  consists  normally  of  two 
constituents,  known  as  a  and  /3,  each  with  its  own  crystal- 
line habit  and  behaviour  towards  etching  agents.  These 
two  constituents  are  solid  solutions  of  zinc  in  copper  of 
different,  but  within  limits,  definite  concentrations.  If  a 
brass  containing  both  a  and  /3  be  heated  to  successively 
higher  temperatures,  the  a  constituent  will  be  dissolved 
by  the  /3,  pari  passu  with  the  temperature  ;  in  other 
words,  the  higher  the  temperature  to  which  the  alloy  is 
heated,  the  greater  will  be  the  proportion  of  (3  present 
till  at  720°  C,  the  transition  point,  the  proportion  of  /3 
will  reach  100  per  cent.  If  the  alloy  be  allowed  to  cool 
slowly  the  reverse  set  of  changes  will  take  place,  the  a 
gradually  crystallising  out.  Thus  each  temperature  is 
characterised  by  a  dib-tinct  and  definite  proportion  of  these 


two  constituents.  The  proportion  of  /3  characteristic  of  any 
temperature  can  be  determined  by  heating  the  alloy  to  that 
temperature  for  a  length  of  time  sufficient  to  allow  equi- 
librium to  be  attained  throughout  the  bar,  and  then  quench- 
ing it.  The  size  of  the  bar  and  the  rate  of  change 
a->-/3  determines  the  period  for  which  the  alloy  must 
be  kept  at  the  temperature  investigated.  In  the  case  of 
bars  of  the  small  section  as  used  in  this  investigation,  it 
was  found  by  experiment  that  in  most  cases  half  an  hour's 
treatment  in  the  furnace  was  sufficient  to  bring  the  whole 
bar  to  the  temperature  required  and  also  to  allow  the 
a->/3  change  to  take  place.  The  rate  of  change, 
however,  will  be  less  at  the  lower  temperatures  than  at  the 
higher  ;  hence,  in  the  case  of  low  annealing  temperatures, 
a  considerably  longer  period  than  that  stated  above  is 
necessary. 

From  the  foregoing  it  will  be  seen  that  the  strength  of 
a  Muntz  metal  bar  depends  on  the  following  factors  : — 
(a)  The  size  of  the  crystals,  (b)  the  relative  proportion  of 
the  constituents  a  and  j3,  and  (c)  the  work  that  has  been 
put  on  it.  (a)  and  (b)  are  determined  principally  by  the 
heat  treatment,  (c)  may  be  again  divided  into :  (cl) 
cold  work,  (c2)  hot  work.  (cl)  probably  affects  the 
strength  in  the  manner  indicated  by  Beilby,  and  its  results 
may  be  removed  by  heating  to  temperatures  varying  from 
800°  C.  in  the  case  of  short  heat  treatment  to  600°  in  the 
case  of  7  hours'  treatment,  as  has  been  already  shown. 
Hence  we  may  say  that  all  the  factors  upon  which  the 
strength  of  the  bar  depends  are  determined  directly  or 
indirectly  by  the  heat  treatment.  The  effect  of  (b)  is 
well  shown  by  Figs.  13  and  14,  and  the  accompanying 
mechanical  tests.  These  two  bars  were  heated  together 
for  7  hrs.  at  a  constant  temperature  of  590°  C.  The  bar 
shown  in  Fig.  14  was  then  withdrawn  and  quenched  in 
water,  while  that  shown  in  Fig.  13  was  allowed  to  cool 
slowly  in  the  furnace.  Fig.  14,  the  quenched  bar,  exhibits 
the  proportions  of  a  and  /3  that  are  in  equilibrium  at  that 
temperature  ;  Fig.  13  shows  that  during  the  slow  cooling 
the  /3->a  change  has  been  continued,  and  that  con- 
sequently, the  proportion  of  /3  present  in  the  cold  bar 
No.  13  is  much  less  than  in  the  cold  bar  No.  14.  The 
mechanical  properties  of  these  bars  are  given  in  the  table. 

The  best  method  of  determining  quantitatively  the 
effect  on  the  mechanical  properties  of  brass  of  this  change 
in  the  proportions  of  the  constituents,  would  be  to  deter- 
mine first  the  properties  of  the  constituents  separately. 
It  will  be  seen  from  the  equilibrium  diagram  that  it  is 
impossible  by  any  heat  treatment  whatsoever  to  convert 
a  sample  of  Muntz  metal  into  a  material  consisting  of  pure 
a.  Lewis(7)  states  that  "  a  long  heating  at  450°  causes  the 
CuZn  +  xCu  (a  apparently)  to  dissolve  some  of  the 
CuZn  +  a;Zn  (apparently  /3),"  and  "by  heating  to  this 
temperature  for  30  hours,  the  CuZn  +  zZn  constituent 
has  disappeared."  In  other  words,  the  whole  of  the  fi 
is  dissolved.  The  authors,  however,  are  in  agreement 
with  Shepherd  that  the  (3  is  not  dissolved  at  this  tempera- 
ture, as  is  shown  by  Fig.  9,  already  referred  to.  On  the 
other  hand,  it  would  seem  to  be  readily  possible  to  convert 
a  bar  into  pure  /3  by  heating  it  to  a  temperature  above 
720°  -C,  holding  it  there  for  a  sufficient  length  of  time  for 
the  change  to  take  place,  and  then  quenching  it.  The 
mechanical  properties  of  the  quenched  bar  should  then 
give  the  mechanical  properties  of  pure  /3.  Unfortunately 
it  is  not  easy  with  brass  of  any  considerable  section  to 
retain  by  quenching,  the  whole  of  the  alloy  in  the  ,3  con- 
dition, though  it  is  easy  to  do  so  with  pieces  of  small 
section. 

The  mechanical  properties  of  pure  saturated  /3,  could 
bo  obtained  by  casting  a  brass  bar  containing  52  per  cent, 
of  zinc,  as  will  be  seen  from  Shepherd's  equilibrium 
diagram.  Roberts-Austen(8)  gives  the  strength  of  a  cast 
brass  bar  of  approximately  this  composition  as  33  tons 
per  sq.  in.,  and  of  a  brass  bar  containing  70  per  cent, 
of  copper  and  30  per  cent,  of  zinc,  i.e.,  a  brass  bar  con- 
sisting entirely  of  saturated  a  solution,  as  21  tons  per 
sq.  in.  We  may  safely  assume  that  the  a  solution  in 
Muntz  metal  is  saturated  with  zinc,  but  the  i3  constituent 
(the  concentration  of  which  may  vary  as  much  as  several 
per  cent,  of  zinc)  has  probably  not  reached  its  maximum 
concentration.  Hence  the  difference  between  the 
strengths  of  tho  two  constituents  as  thoy  occur  in  Muntz 
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The  Mechanical  Tests  of  all  the  bars  photographed  are  given  in  Table  II.      All  the  photographs  are  of 
slowly  cooled  bars  unless  the  contrary  is  stated. 

Magnification  80  in  bach  case. 
Illumination  vertical. 


m 


Fig.  3. — Bar  as  cast. 


Fig.  4.  —Bar  as  rolled. 


FlG.  5. — l  hour  at  470".     Longitudinal  Section. 
Bar  No.  17. 


Fig.  6. — J  hour  at  470°.     Transverse  Section. 
Bak  No.  17. 


STOPS'** 


Fia.  8. — 1  week  at  335°.     Longitudinal. 
Hah  No.  1C. 
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Magnification,  80  in  bach  case. 
Illumination  vertical. 


£*»  - 


r£"^-^V  )„j 


Fig.  9. — 2\Iays  at  450°.    Longitudinal. 
Bab  No.  20. 


Fig.  10. — 7  hrs.  at  685°.    Transverse. 
Bar  No.  23. 


«*■.£: 

FIG.  11  — 7  hrs.  at  685°.     Longitudinal. 
Bab  No.  23. 


-i  hr.  at  765°.     Longitudinal. 
Bar  No.  8. 


Fig.  13. — 7  hrs.  at  590°.     Transverse. 
Bar  No.  14. 


Fig.  14.— 7  hrs.  at  590*.    Transverse.    Quenched. 
Bar  No.  13. 
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Magnification  givkn  in  bach  case  separately. 
Illumination  vertical. 


»m\ 


Fio.  15.— 7  hrs.  at  690°.     Quenched,      x  30.  Fig.  16.— 7  hrs.  at  690°.     Quenched.     x30. 

Bar  No.  60.  Tigs.  15  and  10  show  "reversed  etching."  Bar  No.  60. 


Fig.  17.— Slip  Bands  in  p.     x  350. 


Fig.  17(a). — h  hr.  at  820°.     Longitudinal,      x  80. 
Bar  No.  28. 


Fio.  18.— 7  hrs.  at  795.     x  80. 
Bar  No.  26. 


Fig.  19.— i  hr.  at  840°.     Quenched,      x  120. 

Bar  No.  7. 
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Ilium  iuation  vertical. 
The  deposited  copper  is  at  the  bottom  in  all  the  Figs. 


Fio.  20. — Impact  fracture,     x  250. 
4  ore.  at  400°. 

Bar  No.  12. 
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Fig.  21.— Impact  fracture,     x  10.     }  hr.  at  840°  C. 
Quenched. 

Bar  No.  7. 


Fig.  22. — Tensile  fracture,      x  10.     $  hr.  at  840° 
Quenched. 

Bar  No.  7. 
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Fig.  23.— Tensile  fracture,      x  12.     4  hre.  at  765* 
Quenched. 

Bar  No.  9. 


Fig.  24.— Tensile  fracture,     x  400.     1  hr.  at  660" 
Bar  No.  25. 
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metal  is  probably  less  than  that  given  above.  The  tests 
of  bars  Nos.  13  an^d  14  (Figs.  13  and  14)  show  that  an 
increase  in  the  proportion  of  j8  is  actually  attended  by 
a  slight  increase  in  strength  and  decrease  in  ductility. 
Bars  quenched  at  a  much  higher  temperature  so  as  to 
retain  a  large  amount  of  /3  indicate  that  this  constituent 
has  a  very  low  ductility  indeed.  Take  bar  No.  60 
quenched  at  690°  C,  for  example  ;  Fig.  15  shows  that 
the  bar  consists  almost  entirely  of  large  crystals  of  /3 
surrounded  by  thin  envelopes  of  «.  When  the  bar  is 
pulled  in  the  testing  machine,  the  a,  the  most  ductile 
constituent,  will  elongate  to  its  maximum  extent,  and 
then  any  further  elongation  must  be  due  to  /3.  The 
elongation  due  to  a  will  be  a  very  small  percentage, 
measured  on  2  in.  of  the  bar,  as  this  constituent  is  present 
in  such  very  small  amount.  But  even  with  the  assistance 
rendered  by  the  (5,  the  quenched  bar,  consisting  essentially 
of  ji,  only  gives  an  elongation  of  from  10 — 14  per  cent. 
Hence  we  may  conclude  that  fi  has  a  very  low  ductility. 
This  has  been  confirmed  by  laboratory  rolling  tests  on 
pure  f3 ;  the  alloy  was  found  to  crack  and  flake  very 
readily  under  the  pressure  applied.  This  loss  of  ductility 
is  important  in  work's  practice.  It  may  be  the  cause  of 
what  may  be  called,  "  burnt "  Muntz  metal. (9) 

It  would  seem  probable  that  such  metal  has  been 
poured  at  too  high  a  temperature,  and  has  been  rapidly 
chilled  in  the  iron  ingot  moulds.  By  this  means  an 
undue  amount  of  (3  is  retained  in  the  bar,  which  con- 
sequently has  a  low  ductility  with  consequent  cracking 
in  the  rolls.  The  subsequent  reheatings  during  the 
rolling  process  are  insufficient  both  in  time  and  tempera- 
ture to  bring  back  the  bar  to  the  state  in  which  it  contains 
the  normal  quantities  of  a  and  ,6.  Also  the  same  un- 
desirable state  of  things  (i.e.,  low  tenacity  and  brittleness) 
might  be  obtained  by  reheating  a  bar  that  is  otherwise 
normal  to  too  high  a  temperature,  say  over  700°  G,  and 
for  an  unduly  long  time.  By  this  means  the  bar  will 
contain  an  excess  of  (3,  even  if  merely  taken  out  of  the 
furnace  and  treated  in  the  ordinary  way,  which  is,  in 
effect,  a  moderately  rapid  cooling — too  rapid  to  allow 
equilibrium  to  be  attained  at  the  lower  temperatures. 
Such  a  state  of  things  could  probably  be  remedied  by 
merely  placing  the  spoilt  bar  in  a  furnace  at  a  normal 
temperature,  say  600°  C,  for  a  few  hours.  The  term 
"  burnt  metal "  is  however,  applied  very  loosely  to  metal 
that  is  defective  in  any  way,  and  doubtless  the  above  is 
the  explanation  of  only  one  of  these  defects. 

Although  the  general  effect  of  quenching  Muntz  metal 
after  reheating  is  to  harden  and  embrittle  it,  it  should  be 
pointed  out  that  unless  the  reheating  temperature  has 
been  high  enough  to  cause  the  complete  solution  of  a, 
this  effect  is  not  very  great.  In  the  case  then  of  metal 
upon  which  a  great  amount  of  "  cold  work  "  has  been  put, 
such  as  small  rods,  reheating  to  a  moderate  temperature, 
will  soften  the  metal.  This  softening  is  due  to  the  fact 
that  the  crystals  in  the  cold  worked  and  consequently 
hardened  metal  are  much  distorted  and  drawn  out,  and 
probably  also  "  slip  banded  "  in  the  manner  shown  in 
Fig.  17.  Being  in  a  highly  abnormal  (possibly  allotropic) 
state,  they  will  take  the  first  opportunity  of  recrystallising 
and  assuming  their  normal  condition.  This  opportunity 
is  afforded  them  by  the  heating  process.  As  already 
pointed  out,  heating  to  only  moderate  temperatures  will, 
if  continued  long  enough,  completely  remove  all  traces 
of  cold  work.  Heating  to  a  still  higher  temperature,  such 
as  a  bright  red,  will,  of  course,  operate  in  the  same  way, 
only  much  more  quickly.  Further,  the  more  abnormal 
the  state  of  the  original  rod,  the  greater  will  be  its  tendency 
to  return  to  its  usual  crystalline  form.  Hence,  heating 
for  quite  a  short  time,  a  few  seconds  in  the  case  of  very 
Hi  in  rods  or  wire,  which  the  heat  can  readily  permeate, 
will  effect  the  softening  change  in  the  crystalline  structure, 
and  this  softening  may  mask  the  slight  stiffening  due  to 
the  retention  of  an  excess  of  /3,  even  if  the  metal  be 
quenched. 

In  the  authors'  bars  the  amount  of  cold  work  put  on 
the  alloy  was  small.  Consequently  the  softening  effect 
of  the  recrystallisation  was  the  less  in  amount  and  was 
masked  by  the  hardening  effect  of  the  increased  pro- 
portion of  /3  obtained  by  quenching.  It  seems  probable 
that  in  most  cases  of  rolled  bars  and  rods  the  hardening 


effect  will  be  the  greater,  and  that  it  is  only  in  the  case 
of  very  small  rods,  upon  which  an  unusual  amount  of 
work  has  been  put,  that  the  softening  effect  will  prevail. 
Nothing  very  definite  can  be  said  here,  however,  for  it  is 
not  easy  to  measure  the  amount  of  work  that  has  been 
put  on  a  bar  or  wire. 

Detailed  consideration  of  the  curves  exhibiting  the  mechanical 
'properties  of  the  annealed  bars. 

Two  series  of  bars  were  annealed,  one  for  \  hour,  and 
the  other  for  7  hours,  and  their  mechanical  properties 
carefully  studied  afterwards.  The  reasons  for  choosing 
these  lengths  of  time  were  as  follows.  The  shorter  period 
corresponds  approximately  to  usual  works  practice,  and 
should  be  interesting  on  that  account.  It  was  thought 
however,  that  equilibrium  would  not  be  attained  in  the 
bar,  in  such  a  short  space  of  time,  and  the  second  series 
was  carried  through  for  the  longest  time  that  could  be 
conveniently  arranged  in  a  day's  work  after  allowing 
for  the  time  necessary  to  bring  the  furnace  to  the  required 
temperature.     A  few  bars  were  treated  for  four  hours. 

The  seven-hours  series. 

Tensile  strength  curve.  (Diagram  No.  3) :  1.  Slowly 
cooled  bars. — This  appears  to  consist  of  two  approximately 
straight  lines.  One  of  these  begins  at  0°  and  ends  at 
600°  C,  the  other  meets  it  at  600°  C.  and  rises  almost 
vertically  to  the  melting  point.  It  will  be  noticed  that 
in  this  and  subsequent  curves  the  tests  of  the  cast  bars 
have  been  plotted,  since  a  cast  bar  may  be  regarded  as 
having  been  annealed  at  the  melting  point,  and  in  this 
case  the  annealing  temperature  is  so  high  that  the  time 
factor  is  unimportant. 

Diagram  No  3. 
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The  explanation  of  the  change  in  direction  of  the  curve 
at  600°  C.  and  the  subsequent  constant  value  of  the 
maximum  stress  at  higher  temperatures  seems  to  be  as 
follows : — (a)  Up  to  600°  C.  the  principal  effect  is  the 
removal  of  "  cold  work."  At  600°  the  "  cold  work " 
effect  has  been  entirely  removed.  Consequently,  as  far 
as  this  factor  is  concerned,  the  strength  will  remain 
constant.  (b)  The  proportion  of  the  constituent  j3 
increases  somewhat,  hence  the  maximum  strengtli  will 
rise  slightly ;  but  this  is  counterbalanced  by  (c)  The 
crystalline  structure  becomes  coarser.  This  effect,  how- 
ever, is  also  small  since  the  crystals  have  nearly  attained 
their  maximum  size.  Hence  above  about  600°  C,  no 
further  effect  can  be  obtained,  as  far  as  maximum  stress 
is  concerned,  by  the  annealing  process.  Reference  to 
Fig.    18  will  show  that  the  structure  of  the  rolled  and 
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annealed  metal  at  7i>f>  (.'.  is  now  of  the  cast  type,  and 
resembles  Fig.  3  in  its  general  features,  and  the  tensile 
strength  of  the  two  bars  is  very  nearly  the  same. 

•J.  Quenched  bars. — The  strength  of  bars  quenched 
above  about  550°  C.  is  considerably  greater  than  that 
of  s.e.  bars,  as  will  l>e  seen  from  the  diagram  and  table. 
This  i>  due  to  the  fact  that  there  is  a  large  increase 
in  the  proportion  of  ft  present  ;  as  far  as  the  structural 
arrangement  is  concerned,  these  bars  differ  very  widely 
from  s.e.  bars,  and  the  new  structure  though  coarse,  is 
still  strong.     (See  Fig.    15.) 

Elongation  runr  (.Yo.  4) :  1.  Slowly  cooled  bars. — This. 
again,  appears  to  consist  of  two  approximately  straight 
lines  meeting  at  about  550°  C.  At  this  temperature  the 
ductility  reaches  a  maximum  and  after  that  falls  rapidly. 
The  reasons  appear  to  be  as  follows  :  (a)  At  550°  C,  the 
effect  of  "  cold  work  "  has  been  nearly  removed,  and  up 
to  this  temperature  the  curve  is  approximately  a  straight 
line,  (b)  Above  550°  C,  ft  increases  to  an  important 
extent,  and  though  it  has  only  a  slightly  greater  maximum 

Diagram  No.  4. 
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stress  than  a,  and  so  would  alter  the  direction  of  the 
tensile  curve  but  slightly,  it  has  very  much  less  ductility, 
consequently  the  ductility  falls  off  rapidly  with  increased 
proportion  of  ft.  (c)  The  crystalline  structure  tends  to 
coarsen.  This  of  itself  is  not  incompatible  with  good 
ductility ;  at  the  same  time  it  is  not  especially  charac- 
teristic of  good  ductility.  This  effect  appears  to  have 
little  influence. 

2.  Quenched  bars. — As  might  be  expected,  the  quenched 
bars  have  a  much  lower  elongation  than  the  slowly  cooled 
bars.  This  is  due  of  course  to  the  greater  proportion 
of  ft  present. 

The  half-hour  series. 

Tensile  strength  curve.  (Diagram  No.  5):  1.  Slowly 
cooled  bars. — The  curve  appears  to  show  a  regular  falling 
off  in  tensile  strength.  This  seems  to  be  due  to  the  facts 
that :  (a)  The  strengthening  effect  of  cold  work  is 
removed  pari  passu  with  rise  of  annealing  temperature, 
but  the  removal  is  not  quite  complete  till  a  temperature 
of  about  824°  C.  is  reached,  as  already  indicated,  (b)  The 
effect  of  the  increase  in  ft  due  to  high  annealing  tem- 
peratures, should  be  much  the  same  as  in  the  case  of  the 
7  hour  annealings,  i.e.,  the  increased  strength  due  to 
the  increase  of  ft  is  approximately  balanced  by  the 
weakening  effect  of  the  coarsened  structure.  Hence  the 
net  result  of  (a)  and  (b)  together  on  the  strength  should 
be  nil  from  824°  to  895°  (the  melting  point  of  the  alloy), 
i.e.,  the  curve  should  be  a  vertical  straight  line  through 
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this  range  of  temperature.  No  annealings  however,  have 
been  carried  out  in  this  range,  and  in  consequence  the 
curve  (Diag.  5)  has  been  joined  up  to  the  cast  bar  result. 
Elongation  curve. — Up  to  about  820°  C.  the  curve 
appears  to  be  approximately  a  straight  line,  i.e.,  the 
effect  of  cold  work  is  removed  and  the  elongation  increased 
proportionately  with  the  temperature.  At  820°  C.  the 
effect  of  cold  work  has  been  entirely  removed,  and  possibly 
there  may  result  thereafter  a  reduction  in  elongation  due 
to  increase  in  ft,  as  indicated  in  diagram  No.  6. 

Diaaram  No.  6. 
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Experimental  Details. 

Impact  tests. — Particular  attention  has  been  paid  to 
this  section  of  our  scheme  of  work.  The  importance  of 
an  impact  test  depends  upon  the  idea  that  it  may  give 
an  indication  of  the  behaviour  of  metals  and  alloys  under 
sudden  shock.  Their  characteristic  powers  of  resisting 
such  sudden  shearing  stresses  may  be  of  quite  a  different 
order  from  their  power  of  resisting  a  slowly  applied  stress, 
such  as  is  used  in  the  ordinary  tensile  testing  machine. 
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Upwards  of  50  impact  tests  were  carried  out  with  Izod's 
pendulum  type  of  impact  testing  machine  on  notched  bars. 
The  results  appeared  to  give  a  measure  of  the  ductility 
of  the  alloy  as  determined  by  the  elongation,  but  in  some 
cases  considerable  differences  were  found  between  pairs 
of  tests  made  on  the  same  material.  Enquiries  have 
shown  that  the  same  difficulty  has  been  experienced  by 
other  experimenters  working  on  steel. (10)  It  would  seem 
that  there  is  some  disturbing  influence  at  work,  and  the 
authors  are  now  conducting  a  detailed  investigation  on 
this  matter. 

Microscopic  examination. — The  etching  agent  used  was 
a  dilute  solution  of  ammonia,  and  care  was  taken  in  all 
cases,  to  etch  for  a  uniform  length  of  time  and  with  a 
definite  strength  of  ammonia.  By  varying  the  strength 
of  ammonia  a  completely  reversed  effect  may  be  pro- 
duced ;  this  is  seen  in  Figs.  15  and  16.  In  Fig.  15  the  a 
is  the  dark  constituent,  the  8  the  light,  while  in  Fig.  16 
the  3  is  the  dark  and  the  a  the  light ;  otherwise,  in  all 
cases  (except  in  the  quenched  specimens,  Figs.  15,  16,  19) 
the  a  is  the  light  and  3  the  dark. 

It  was  thought  that  it  would  prove  of  interest  to 
determine  the  course  of  the  fracture  for  the  tensile  and 
impact  tests.  To  this  end  photographs  (Figs.  20,  21,  22, 
23,  24)  were  taken  in  the  following  manner.  On  the  face 
of  the  fracture  a  thick  layer  of  copper  was  deposited 
electrolytically.  A  longitudinal  section  was  then  cut 
through  the  copper  and  alloy,  and  the  specimen  polished 
and  etched.  This  course  of  procedure  (which  is  rendered 
necessary  by  the  fact  that  the  actual  edge  of  the  fracture 
will  be  worn  away  or  rounded  off  by  the  polishing  process) 
is  due  to  Rosenhain.(xl)  Fig.  20  (magnification  250)  will 
show  the  course  of  the  impact  fracture  in  Bar  No.  12  ;  the 
darkest  portion  is  the  copper,  the  half  tone  is  the  6  and 
the  light  is  the  a.  It  will  be  seen  that  the  fracture  goes 
by  preference  through  the  j3.  This  is  interesting,  as  one 
would  expect  the  impact  fracture  to  go  through  the 
constituent  with  low  ductility  rather  than  through  one 
with  a  much  higher  one,  even  though  the  former  be 
stronger. 

Fig.  21  shows  the  course  of  impact  fracture  in  the  case 
of  Bar  No.  7,  which  has  been  heated  to  840°  for  half  an 
hour  and  quenched.  The  copper  is  seen  at  the  bottom 
of  the  photograph  :  the  large  light  areas  are  a,  the  black 
network,  3.  Here  again  the  fracture  passes  through  a. 
Fisjs.  22  and  23  show  the  course  of  tensile  fracture  in  the 
case  of  bars  Nos.  12  and  7,  and  here  again  the  fracture 
passes  by  preference  through  the  a.  In  Fig.  22  cracks 
are  seen  running  into  the  3  network. 

Tests  were  made  by  means  of  Turner's  sclerometer  on 
the  relative  "  hardness  "  of  the  a  and  3  constituents. 
It  was  found  that  there  was  practically  no  difference 
between  the  true  or  scratch-hardnesses  of  the  two.  The 
term  hardness  has,  however,  been  extended  to  include 
those  properties  of  a  metal  in  virtue  of  which  it  exhibits 
a  high  tensile  strength  and  low  elongation.  The  authors 
were  unable  to  find  any  appreciable  differences  in  the 
scratch-hardness  of  any  of  the  test-bars  used  in  this 
research.  It  is  evident,  therefore,  that  the  true  hardness 
or  resistance  to  penetration  has  not  necessarily  any 
relation  to  the  so-called  mechanical  hardness.  The  latter 
property  would  perhaps  be  better  expressed  by  the  term 
rigidity,  and  its  opposite  by  toughness.  The  torms  hard- 
ness and  softness  have  become  so  firmly  established  in 
the  literature  of  the  properties  of  metals  that  it  is  difficult 
to  displace  them. 

Method  of  annealing. — The  bars  were  embedded  in  sand, 
in  a  large  wrought  iron  box  which  was  heated  by  a 
Flctcher-Russel  muffle  furnace  burner  with  seven  jets. 
Loss  of  heat  by  radiation  was  reduced  to  a  minimum  by 
building  in  the  iron  box  on  all  sides  with  firebricks  of 
suitable  shape  and  size.  The  temperature  of  the  bar  was 
measured  by  a  platinum  :  platinum-iridium  thermo-couple 
introduced  through  a  special  hole  Made  in  the  lid  of  the 
box,  and  the  protecting  fireclay  tube  was  in  direct  contact 
with  the  centre  of  the  test  bar.  This  method  of  heating 
was  adopted  after  a  number  of  trials,  as  it  was  found  that 
&  uniform  and  constant  temperature  was  easily  main- 
tained. The  limit  of  accuracy  of  the  pyrometer  readings 
was  +  5°  C. 


Discussion. 

Prof.  F.  G.  Donnan  said  that  the  authors  had  stated 
that  the  effect  of  hot  rolling  was  to  retard  the  growth  of 
crystals ;  he  did  not  see  how  the  pressure  and  distortion 
produced  by  rolling  could  in  any  way  retard  crystallisation, 
but  he  could  understand  it  breaking  up  the  crystals  when 
formed.  Concerning  the  effect  of  heat-treatment  in 
removing  the  deforming  action  of  cold  work  or  of  rolling 
on  the  crystals,  it  seemed  to  him  that  the  question  might 
not  be  entirely  one  of  re-crystallisation ;  might  not 
surface  tension  phenomena  come  into  play  in  connection 
with  this  recovery  from  distortion  ?  The  growth  of  the 
crystals  might  also  be  a  surface  tension  phenomenon, 
but  it  seemed  to  him  that  where  a  crystal  had  not  per- 
ceptibly grown,  the  interplay  of  surface  tension  forces 
was  probable. 

In  connection  with  the  ductility,  he  wondered  whether 
microphotographs  would  exhibit  any  distinction  between 
the  two  phases.  In  a  complex  or  aggregate  of  that  sort 
the  two  phases  might  exist  in  very  different  ways.  One 
might  be  continuous,  the  other  discontinuous ;  in  other 
words,  the  former  was  like  the  solvent  from  which  crystals 
had  separated.  It  was  possible  that  that  might  play  a 
very  important  part,  if  the  continuous  phase  was  the 
medium  possessing  ductility.  If,  however,  the  ductile 
medium  formed  the  discontinuous  phase,  one  might 
expect  great  brittleness,  provided  the  continuous  phase 
was  brittle.  He  did  not  know  whether  these  remarks 
would  apply  to  any  of  the  photographs  shown.  It  seemed 
to  him  that  that  point  might  be  important  in  connection 
with  the  engineer's  interpretation  of  photographs  of  that 
sort. 

Mr.  J.  Fenwick  Allen  asked  whether  the  a  and  8 
were  actually  different  chemically  constituted  compounds, 
or  was  the  percentage  of  copper  and  zinc  the  same  in  the 
a  as  in  the  3  ?  Was  there  any  question  of  the  quantity 
of  oxygen  in  the  alloy  ? 

Mr.  Bengough  in  reply  to  Mr.  Allen  said  that  the  a 
was  richer  in  copper  and  the  3  richer  in  zinc,  but  the 
exact  concentrations  of  these  solid  solutions  of  zinc  in 
copper  depended  partly  on  the  temperature.  The  a 
solution  varied  in  composition  from  100  to  63  per  cent, 
of  copper,  whereas  the  ji  only  varied  from  54  to  51  per  cent, 
copper,  at  a  temperature  of  400°.  At  high  temperatures 
the  limits  for  8  were  wider,  but  the  3  could  never  be 
richer  in  copper  than  63  per  cent.  The  3  at  a  high  tem- 
perature might  consist  of  copper  60  per  cent.,  zinc  40  per 
cent.,  i.e.,  the  Muntz  metal  composition.  Reference  to 
Shepherd's  diagram  would  make  these  points  clear. 
With  respect  to  oxygen,  the  difficulty  was  that  nobody 
had  found  oxygen  in  the  metal  before  the  addition  of 
the  so-called  deoxidiser.  That  was  a  subject  requiring 
further  investigation,  and  the  improvement  after  the 
addition  of  the  reducing  agents  might  then  very  likely 
be  explained  definitely  on  the  lines  indicated  by  Mr.  Allen. 

Mr.  O.  F.  Hudson  said  in  reply  to  Professor  Donnan 
that  he  was  of  opinion  that  hot  rolling  retarded  crystal- 
lisation, although  doubtless  the  small  size  of  the  crystals 
was  due  partly  to  the  breaking  up  of  crystals  already 
formed.  He  was  afraid  he  was  not  prepared  to  say 
very  definitely  what  effect  surface  tension  had  on  the 
growth  of  crystals.  He  thought,  however,  that  the 
recovery  of  a  regular  form  as  well  as  the  increase  in  size 
of  the  crystals  was  due  to  ordinary  reerystallisation 
in  the  solid. 


1  Hull.  Soc.  d'Encourajfemfent,  1896.  180— 234. 

1  See  also  Fourth  Report  to  the  Alloys  Research  Committee  of  the 
Institute  of  Mechanical  Kmtineers  :    Feb.,   1897. 

3  Klectro-chem.  and  Metall.,  1904,  806—819;  This  J.,  1904, 
788 

*  Htahl  und  Kisen.  1906,  580—597. 
'  .1.  Hivb.  Chem.  .June,  1904. 

8  This  Journal,  1906,  503. 
'This  J..  1903,  12. 

» Fourth  Report  to  the  Alloys  Research  Committee,  Proe. 
Inst.  Meeh.  Bng.,  1896. 

•  The  "  burning  "  of  brass  containing  copper  70  per  cent, 
and  zinc  30  per  cent,  is,  of  course,  due  to  a  different  cause  altogether. 

»o  Harbord,  J.  I.  and  S.  Inst.,  I.  1907. 
»  J.  Iron  and  Steel  Inst.,  1906.  217. 
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THE  POLARIMETRIC  DETERMINATION  OF 
SUCROSE. 
THE    EFFECT   OF   CLARIFICATION   WITH   BASIC 
LEAD  ACETATE  ON  THE  OPTICAL  ACTIVITY 
AXD  COPPER  REDUCING  POWER  OF  SUGAR 
SOLUTIONS. 

BY    FRANCIS    WATTS,    C.M.G.,    D.SC,    F.I.C.,    AND 
H.    A.    TEMPANY,    B.SC,    F.I.C. 

At  the  present  time  no  more  vexed  question  exists 
in  the  province  of  applied  chemistry  devoted  to  the 
sugar  industry  than  that  regarding  the  validity  of  the 
simple  direct  polarimetric  reading  of  a  standard  solution 
of  a  commercial  sugar  as  a  measure  of  the  actual  amount 
of  sucrose  contained  in  it.  It  has  been  urged,  and  justly, 
that  this  method  is  liable  to  serious  sources  of  error, 
that  under  certain  conditions  such  a  determination  is 
likely  to  be  very  considerably  wide  of  the  truth,  yet  at 
the  same  time  the  hold  which  the  method  has  obtained 
over  the  sugar  industry  of  the  western  hemisphere, 
combined  with  its  utility  and  simplicity  in  practice 
render  it  extremely  unlikely  that  it  can  ever  become 
eradicated  in  favour  of  more  accurate  but  at  the  same 
time  more  laborious  analytical  processes.  On  this 
account  it  becomes  a  matter  of  prime  necessity  that 
the  conditions  under  which  the  determination  is  carried 
out  shall  be  as  accurate  as  possible,  and  that  standard 
methods  of  performing  the  test  shall  universally  prevail 
so  that  any  two  analysts  situated  in  any  parts  of  the 
world,  shall  be  able,  working  under  these  conditions, 
to  obtain  identical  results  when  working  on  identical 
samples. 

The  attention  of  sugar  chemists  is  now  being  largely 
directed  towards  the  securing  of  such  uniformity, 
and  the  work  here  to  be  recorded  is  a  continuation 
of  efforts  by  ourselves  in  this  direction.  In  previous 
communications  suggestions  have  been  put  forward 
by  us  for  the  unification  of  methods  of  performing 
this  determination.  These  have  appeared  in  the  West 
Indian  Bulletin  as  follows :— Vol.  VI,  pp.  52—60, 
Vol.  VII,  pp.  132—140,  Vol.  VIII,  pp.  111—119;  two 
of  these  have  been  reproduced  in  the  International  Sugar 
Journal  -.—Vol.  VII.  pp.  391—398,  and  Vol.  VII,  pp.  446— 
454,  and  abstracts  have  appeared  in  this  Journal,  1905, 
817;  1906,  957,  and  1908,  31. 

The  results  arrived  at  in  these  papers  may  be  briefly 
summarised  thus  : — 

1.  Rise  in  temperature  occasions  a  lowering  of  the 
specific  rotation  of  sucrose  which,  with  the  normal  weight 
for  the  Ventzke  scale,  amounts  to  0-000148.t.N,  where 
t  is  the  difference  between  the  temperature  of  observation 
and  that  at  which  the  polarimeter  was  standardized 
and  N  the  Ventzke  scale  reading.  If  this  is  combined 
with  the  effect  of  temperature  on  the  quartz  wedge, 
Jobin's  formula,  and  on  the  polarimeter  tube  it  becomes 
0-00031.t.N. 

2.  Clarification  of  commercial  sugar  solutions  with 
solutions  of  basic  lead  acetate  is  productive  of  error 
owing  to  the  volume  occupied  by  the  precipitate. 

3.  The  error  may  be  avoided  by  the  use  of  anhydrous 
basic  lead  acetate  as  a  clarifying  agent,  as  proposed  by 
Home. 

4.  In  the  method  of  Clerget  as  adapted  to  tropical 
conditions  we  advocated  the  use  of  smaller  concentrations 
of  acid  than  those  used  by  Clerget  and  Herzfeld,  whereby 
the  fear  of  reversion  during  heating  is  obviated. 

Our  recommendations  consequent  on  these  results 
were — 

1.  Use  a  weight  of  26  grms.  of  the  sample  of  sugar 
under  examination,  dissolve  in  distilled  water  and  make 
up  to  100  true  c.e. 


2.  Clarify  by  means  of  anhydrous  basic  lead  acetate, 
avoiding  excess. 

3.  Polarise  at  the  temperature  at  which  the  solution 
is  prepared  and  correct  for  temperature  by  the  formula, 
polarisation — 0-0003HN,  where  N  is  the  Ventzke  scnie 
reading  and  t  is  the  difference  between  the  temperature 
of  observation  and  that  at  which  the  instrument  was 
standardised. 

4.  In  the  Clerget  process,  use  2  c.c.  of  hydrochloric 
acid  to  100  c.c.  of  normal  sugar  solution ;  invert  by 
heating  for  15  minutes  at  68°  C,  and  in  tropical  working 
polarise  at  air  temperature,  30°  C.  being  the  standard  ; 

the  formula  for   that  temperature  is — —  t  being 

128-08  ±i 

the  difference  between  the  temperature  of  observation 
and  30°  C. 

The  results  arrived  at  by  Home  and  ourselves  in  favour 
of  the  use  of  anhydrous  basic  lead  acetate  have  given 
ri^e  to  a  certain  amount  of  criticism.  Prominent  among 
these  critics  have  been  H.  and  I/.  Pellet,  who  have  main- 
tained that  the  dry  defecation  method,  as  applied  to 
sugar  solutions,  is  erroneous,  by  reason  of  the  fact  that 
in  the  case  of  sugar  solutions  clarified  by  means  of  a 
solution  of  basic  lead  acetate  the  precipitate  absorbed 
sufficient  sugar  from  the  solution  to  neutralise  the  con- 
centrating effect  occasioned  by  its  presence,  and  that 
in  consequence  the  polarisations  of  solutions  clarified 
by  the  dry  defecation  method  are  liable  to  be  too  low 
by  reason  of  the  sugar  absorbed  from  the  solution  by 
the  precipitate.  These  criticisms  have  been  met  by 
Home,  who  in  a  paper  recently  published  in  the 
Journal  of  the  American  Chemical  Society  and  repro- 
duced in  the  International  Sugar  Journal  (IX,  227 — 233), 
showed  that  the  lead  precipitate,  instead  of  absorbing 
sugar,  took  up  a  small  amount  of  water,  which,  however, 
was  so  small  as  not  to  affect  materially  the  validity  of 
the  determination. 

Apart  from  these  special  considerations,  the  process 
of  defecating  sugar  solutions  by  means  of  basic  lead 
acetate  is,  at  the  present  time,  considered  to  possess 
fundamental  inaccuracies  by  reason  of  the  interaction 
of  the  lead  salt  with  the  various  organic  impurities  con- 
tained in  commercial  sugars,  juices  and  liquors.  Chief 
among  these  disturbing  minor  reactions  is  the  inter- 
action of  the  lead  salt  with  any  invert  sugar  contained 
in  the  sugar  solution,  which,  it  is  held,  is  liable  to  occasion 
serious  derangement  of  the  determination  by  reason 
of  the  formation  of  lead  levulosate  from  which  material 
alteration  of  the  rotation  is  liable  to  result. 

The  influence  of  lead  salts  on  the  specific  rotation 
of  invert  sugar  was  first  pointed  out  by  C.  H.  Gill  in  1871 
(J.  Chem.  Soc,  24  (1871)  91).  His  results  were  repeated 
by  Bittmann  in  1880  (Zeits.  fiir  Riibenzucker-Ind., 
1880,  876).  The  following  table  of  Bittmann's  results 
is  taken  from  Landolt's  "  Optical  Rotation  of  Organic 
Substances,"  1902  (American  edition),  p.  595. 


Invert  sugar 
solution. 


Water. 


Basic  lead 

acetate, 

sp.  gr.,  1-222 


Polarisation. 


c.c. 

c.c. 

c.c. 

•v. 

• 

50 

50 



—2-3 

50 

40 

10 

—1-0 

50 

30 

20 

3-7 

50 

10 

40 

7-8 

10 

40 



2-2 

10 

30 

10 

1-5 

10 

— 

40 

6-4 

5 

5 

40 

7-6 

Gill's  original  results  were  not  accessible  to  us,  and 
the  results  of  Bittmann  deal  with  the  effect  of  quantities 
of  basic  lead  acetate  much  larger  than  the  excesses 
likely  to  be  met  with  in  actual  analytical  practice. 

At  the  present  time  ideas  on  the  subject  appear  to  be 
of  the  vaguest  description  ;  by  some  it  is  believed  that 
the  effect  of  basic  lead  acetate  on  levulose  is  to  precipi- 
tate an  insoluble  compound,  and  it  has  been  suggested 
that  the  reason  for  the  assertion  that  the  reducing  sugars 
in  cane  juice  are  optically  inactive  is,  that  in  cane  juice 
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clarified  with  basic  lead  acetate,  the  optically  active 
excess  of  levulose  is  rendered  inactive  by  precipitation 
as  lead  levulosate  (H.  Pellet,  Int.  Sugar  J.,  VIII,  p.  458). 
On  this  account  it  appeared  to  us  that  it  might  be 
profitable  if  a  critical  investigation  were  made  of  the 
action  of  lead  salts  (and  especially  of  small  quantities 
thereof)  on  the  various  constituents  of  raw  cane  sugars 
and  cane  juices  with  the  idea  that  the  total  effect  of 
lead  on  sugar  solutions  might  best  be  gauged  by  a  study 
of  its  influence  on  the  various  individual  components. 
In  undertaking  this  work  the  startingSfpoint  was  the 
action  of  basic  lead  acetate  on  pure  solutions  of  invert 
sugar. 

I  Experimental. 

A  solution  of  invert  sugar  was  prepared  by  inverting 
an  approximately  20  per  cent,  solution  of  pure  cane  sugar 
with  oxalic  acid  at  70°  C,  the  end  of  the  reaction 
being  ascertained  by  means  of  the  polariscope.  The 
oxalic  acid  was  neutralised  by  barium  hydroxide,  the 
point  of  neutrality  being  ascertained  by  means  of 
phenolphthalein,  the  precipitated  barium  oxalate  was 
filtered  off. 

The  basic  lead  acetate  solution  employed  was  prepared 
according  to  the  directions  in  Allen's  Commercial  Organic 
Analysis,  Vol.  I,  p.  251,  1898  edition,  and  had  a  sp.  gr. 
of  1-242  at  29°/26-7°  C,  and  a  solid  content  of  approxi- 
mately 32  per  cent,  by  weight. 

Excess  of  basic  lead  acetate  solution  was  added  to  a 
measured  quantity  of  the  invert  solution  and  the  mixture 
was  left  for  several  days  ;  at  the  end  of  that  time  no 
trace  of  precipitation  had  occurred,  thus  effectively 
negativing  the  suggestion  than  an  insoluble  lead  levulosate 
is  formed  by  the  action  of  basic  lead  acetate  on  invert 
sugar  solutions. 

In  studying  the  effect  on  the  optical  activity,  25  c.c. 
of  the  invert  sugar  solution  were  in  each  case  measured 
out,  by  means  of  a  double-marked  25  c.c.  standardised 
pipette,  into  a  50  c.c.  standardised  flask,  and  the  required 
amount  of  lead  solution  added  from  *&  burette ;  the 
solution  was  made  up  to  50  c.c.  at  30°  C.  and  polarised 
in  a  200  mm.  jacketed  polarimeter  tube,  round  which 
a  stream  of  water  at  30°  C.  was  kept  flowing  during  the 
course  of  taking  the  observations. 

The  results  obtained  were  as  follows  (in  all  cases  the 
figures  given  for  the  polarisation  are  the  means  of  a 
number  of  readings) :  — 


No.  of 

Lead  acetate 

Polarisation  of 

experiment. 

added. 

solution. 

!  i 

c.c. 

°V. 

1 

— 

—10-40 

2 

0-5 

—10-34 

3 

1-0 

—10-15 

4 

2-0 

—  9-55 

5 

3-0 

—  9-05 

;             6 

4-0 

—  8-28 

;  -             7 

6-0 

—  7-68 

8 

10-0 

—  4-77 

9 

15-0 

—  1-59 

The  effect  of  the  lead  salt  on  the  optical  activity  is 
shown  in  a  marked  degree.  It  has  been  stated  that 
this  effect  can  be  neutralised  by  the  addition  of  acetic* 
acid  to  the  solution  whereby  the  compound  of  basic 
lead  acetate  with  levulose  is  destroyed  and  the  original 
rotation  of  the  solution  is  restored.  G.  F.  Spencer  has 
on  this  account  proposed  the  addition  of  a  small  amount 
of  acetic  acid  to  sugar  solutions  and  juices  clarified  in 
this  manner  as  a  means  of  eliminating  this  error.*  To 
investigate  this  point,  50  c.c.  of  the  solution  from  experi- 
ment No.  6  above  were  taken,  to  it  was  added  1  c.c. 
of  glacial  acetic  acid,  the  mixture  made  up  to  55  c.c. 
at  30°  C,  and,  read  at  that  temperature  in  a  220  mm. 
jacketed  polarimeter  tube,  gave  a  polarisation  of  — 10-41. 
This  shows  that  the  addition  of  acetic  acid  had  over- 
come the  effect  of  the  lead  salt.  In  order  to  ascertain 
the   minimum  amount  of  acetic  acid  required  to  effect 


•  Handbook  for  Sinjar  Manufacturer*  (1893),  p.  32. 


the  decomposition  of  an  amount  of  lead  levulosate  similar 
to  the  above,  a  solution  was  prepared  by  taking  100  c.c. 
of  invert  sugar  solution  adding  to  it  approximately 
20  c.c.  of  basic  lead  acetate  and  making  up  to  200  c.c. 
at  30°  C.  To  equal  portions  of  50  c.c.  each  of  this  solution, 
increasingly  large  amounts  of  acetic  acid  were  added 
until  the  original  opticity  of  the  solution  was  restored, 
the  solutions  being  made  up  to  55  c.c.  at  30°  C.  and 
polarised  in  a  220  mm.  tube.  A  control  solution  was 
prepared  by  making  up  25  c.c.  of  the  invert  sugar  solution 
to  50  c.c.  at  30°  C.  without  addition,  and  polarising  in 
a  200  mm.  tube.  All  polarisations  were  performed  in 
tubes  jacketed  with  water  at  30°  C.  The  results  obtained 
were  as  follows  : — 


No.  of 

Acetic  acid 

Polarisation  of 

experiment. 

added. 

solution. 

c.c. 

•v. 

1* 

— 

—10-44 

2 

_ 

—  7-92 

3 

0-2 

—  9-90 

4 

0-3 

—10-25 

5 

0-4 

—10-46 

*  Control ;  no  lead. 

These  results  show  that  0-4  c.c.  of  glacial  acetic  is 
sufficient  to  neutralise  the  effect  of  5  c.c.  of  basic  lead 
acetate  solution. 

Assuming  that  the  formula  of  basic  lead  acetate  is 
Pb(C2H302)2PbO  and  the  content  of  the  dry  salt  in 
the  solution  to  be  32  per  cent.,  5  c.c.  of  this  solution 
would  contain  0-81  grm.  of  lead  oxide  and  to  neutralise 
this  would  require  0-44  grms.  of  acetic  acid  equivalent 
to  0-42  c.c.  at  30°  C,  the  amount  actually  found  being 
0-4  c.c.  Hence  it  appears  that  the  effect  of  the  lead  salt 
is  simply  due  to  direct  combination  of  the  basic  portion 
of  the  lead  salt  to  form  a  levulosate,  or  levulosates.  This 
conclusion  was  confirmed  by  preparing  a  solution  of 
invert  sugar  and  polarising  it  in  a  200  mm.  tube  ;  50  c.c. 
of  this  solution  were  then  taken,  made  up  to  55  c.c. 
with  a  solution  of  neutral  lead  acetate  (sp.  gr.  1-185, 
approximately  26  per  cent,  strength),  and  polarised  in 
a  220  mm.  tube  ;  the  polarisation  without  lead  acetate 
was  — 11-3°  V.,  whilst  with  lead  acetate  it  was  — 11-3°  V. 

In  the  above  results  the  most  striking  feature  is  the 
exceedingly  small  effect  which  the  initial  smaller  amounts 
of  lead  acetate  have  on  the  optical  activity  of  the  solution. 
Thus,  0-5  and  1-0  c.c.  of  lead  in  50  c.c.  of  solution  onlv 
affect  the  rotation  by  0-06°  V.  and  0-25°  V.  respectively, 
and  it  must  be  remembered  that  these  amounts  would 
correspond  to  excesses  of  1  and  2  c.c.  respectively  on 
100  c.c,  excesses  which  are  much  larger  than  should 
occur  in  practice.  Why  the  effect  is  so  small  is  not  at 
first  clear,  but  the  fact  that  it  is  so  emphasises  the  necessity 
of  avoiding  large  excesses  of  lead  acetate  in  practice. 
The  results  appear  to  indicate,  therefore,  that  when 
excess  of  lead  is  avoided,  the  error  due  to  the  influence 
of  lead  acetate  on  invert  sugar  is  practically  negligible 
in  the  case  of  the  ordinary  run  of  normal  sugar  solutions 
and  juices  which  contain  from  0-2  to  3-0  per  cent,  of 
reducing  sugar. 

In  careful  working  it  is  only  in  the  case  of  low  grade 
products,  such  as  second  molasses,  etc.,  which  may 
contain  from  20 — 30  per  cent,  of  reducing  sugar,  that 
serious  errors  are  likely  to  arise  from  the  presence  of 
excesses  of  lead  acetate,  since,  with  substances  of  this 
description,  it  is  generally  necessary  to  employ  a  con- 
siderable excess  of  basic  lead  acetate  to  effect  satisfactory 
clarification. 

In  view  of  the  above  conclusions  it  becomes  necessary 
to  ascertain  how  far  they  hold  good  in  practice.  With 
this  object  an  endeavour  was  made  to  reconstruct  a 
solution  which  should  approximate  in  composition  to  the 
average  run  of  cane  juices  and  sugar  solutions  ordinarily 
met  with,  and  to  study  the  effect  of  lead  clarification 
thereon. 

A  quantity  of  lead  precipitate  from  the  defecation  of 
cane  juices  during  the  preceding  crop  was  collected. 
The  practice  was  to  scrape  the  precipitates  into  a  large 
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beaker  filled  with  water  ;  this  was  allowed  to  stand, 
and  the  accumulating  lead  compound  washed  daily  by 
decantation.  When  a  sufficient  quantity  had  accumu- 
lated it  was  filtered  off  through  filter  paper,  and  washed 
with  distilled  water  till  free  from  sugar  as  judged  by  the 
n-naphthol  reaction.  The  lead  compound  was  then 
suspended  in  water  and  decomposed  with  sulphuretted 
hydrogen  in  the  manner  described  bv  the  Messrs.  Pellet 
and  W.  D.  Home  (Int.  Sugar  J.,  '1905,  529),  and  the 
resulting  solution  of  organic  matter  was  subsequently 
concentrated  to  a  relatively  small  bulk  on  the  water  bath. 
This  solution  of  organic  non-sugar  was  of  a  clear,  deep 
brown  colour,  and  yielded  a  dense  precipitate  on  treat- 
ment with  basic  lead  acetate.  About  15  c.c.  were  diluted 
to  100  c.c,  and  the  diluted  solution,  which  was  clear 
and  bright,  was  examined  in  the  polarimeter  and  found 
to  possess  no  optical  rotation.  With  the  aid  of  this 
solution,  the  effect  of  the  lead  used  in  clarification  of 
solutions  corresponding  to  the  average  run  of  raw  cane 
sugars  and  cane  juices  was  investigated.  The  procedure 
was  as  follows : — A  solution  of  pure  cane  sugar  was 
prepared  of  approximately  40  per  cent,  strength  ;  two 
equal  portions  of  50  c.c.  each  were  measured  out  by 
means  of  a  standard  double  marked  pipette  into  two 
accurately  standardised  100  c.c.  flasks,  and  to  each 
of  these  was  added  4  c.c.  of  the  invert  sugar  solution 
already  mentioned.  To  one  of  these  a  measured  quantity 
of  the  above  solution  of  organic  matter  was  added,  to 
the  other  no  such  addition  was  made.  Both  these 
solutions  were  thoroughly  mixed  and  made  up  to  100  c.c. 
at  30°  C.  By  this  means  two  solutions  were  obtained, 
approximating  in  sucrose  and  reducing  sugar  contents 
to  the  average  run  of  cane  juices  and  normal  sugar  solutions 
obtained  in  the  Leeward  Islands  ;  furthermore,  the 
solution  to  which  non-sugar  had  been  added  may  be 
safely  said  to  have  represented,  with  some  approach  to 
exactitude,  cane  juices  occurring  in  actual  practice.  The 
solution  to  which  non-sugar  had  been  added  was  clarified 
by  means  of  dry  basic  lead  acetate,  prepared  according 
to  Home's  directions,  care  being  taken  to  ensure 
that  the  amount  used  was  similar  to  that  ordinarily 
employed  in  actual  practice  by  us.  The  precipitated 
solution  was  filtered,  with  due  precautions  to  prevent 
loss  by  evaporation  during  filtration.  We  were  thus  in 
possession  of  two  solutions,  each  containing  the  same 
amounts  of  sucrose  and  invert  sugar,  but  from  one  of 
which  organic  non-sugar  of  the  type  normally  occurring 
in  cane  juices  had  been  precipitated  by  basic  lead  acetate  ; 
if,  now,  the  optical  activity  is  influenced  either  by  the 
excess  of  lead  or  by  the  act  of  precipitation,  these  two 
solutions  should  differ  in  optical  activity.  These  experi- 
ments were  repeated  on  three  several  occasions,  using 
freshly  prepared  sucrose  solutions.  The  resulting 
polarimetric  readings  are  detailed  in  each  case.* 

In  experiments  Nos.  1  and  2,  5  c.c.  of  the  solution  of 
organic  non-sugar  Mere  added  ;  in  experiment  3,  10  c.c. 
were  added. 


Xo.  of 
experiment. 


Solution  without 
non-sugar  and  not 
precipitated  by  lead. 


Polarisation,  °V. 
75-69 
76-21 
76-15 


Solution  with 

non-sugar  and 

precipitated  by  lead. 


Polarisation,  "V. 
75-69 
76-20 
76-16 


From  this  it  is  clear  that  the  optical  activity  remains 
unaffected  by  the  excess  of  basic  lead  acetate  occurring 
in  ordinary  practice  and  by  the  act  of  precipitation. 

In  order  to  obtain  information  on  the  magnitude  of 
the  error  likely  to  be  involved  in  the  case  of  solutions 
containing  relatively  large  amounts  of  invert  sugar, 
a  further  pair  of  experiments  was  carried  out  in  which 
considerably  larger  quantities  of  invert  sngar  solution 
were  employed.  The  sucrose  solution  used  was  also 
somewhat  stronger,  being  of  52  per  cent,  strength,  of  which 

*  The  polarimeter  readings  given  are  the  means  of  a  number  of 
ndividual  readings  by  two  observers.  - 


50  c.c.  were  taken.  The  volume  of  invert  sugar  solution 
employed  was  20  c.c.  The  amount  of  organic  non- 
sugar  solution  used  was  10  c.c.  The  following  are  the 
results  : — Solution  without  non-sugar,  not  precipitated 
by  lead  =  94-15°  V.  ;  solution  with  non-sugar,  and  pre- 
cipitated by  lead  =  94-0°  V.  The  amount  of  lead  solution 
used  was  somewhat  in  excess  of  that  required  to  complete 
clarification.  These  results  show  that,  in  the  case  of 
cane  juices  and  the  ordinary  run  of  Muscovado  sugars, 
the  optical  activity  of  the  constituents  is  not  likely  to 
be  affected  by  clarification  with  basic  lead  acetate  when 
excess  of  that  reagent  is  avoided.  Further  they  bear 
out  those  of  Home  in  showing  that  the  lead  precipitate 
does  not  absorb  sugar  from  the  solution.  In  this  con- 
nection it  may  be  mentioned  that,  with  cane  juices  as 
occurring  in  the  Leeward  Islands,  it  is  a  simple  matter 
to  judge  when  a  sufficient  quantity  of  lead  solution  has 
been  added  to  the  juice,  as  a  slight  excess  of  the  reagent 
invariably  produces  a  greenish  tint,  owing  to  the  presence 
in  the  juice  of  small  quantities  of  a  body  which  functions 
as  an  indicator,  yielding  yellowish  green  bodies  with 
alkalis.  (It  is  a  somewhat  curious  fact  that  such  an 
indicator  should  exist  in  cane  juices,  as  most  of  the  usual 
indicators  give  precipitates  or  colourless  solutions  with 
this  compound.) 

As  regards  the  case  for  molasses  it  appears  that  there 
is  liability  to  a  small  amount  of  error  unless  very  great 
care  is  taken  to  avoid  excess.  In  connexion  with  this 
question,  attention  may  be  called  to  the  exceedingly 
diverse  methods  at  present  prevailing  in  the  simple 
polarimetric  reading  of  molasses.  As  far  as  can  be 
ascertained,  the  most  usual  method  with  low  grade 
products  of  this  description  is  to  weigh  out  the  normal 
weight,  dissolve  it  in  water,  add  between  20  and  30  c.c. 
of  basic  lead  acetate  solution,  make  up  to  100  c.c, 
filter,  and  polarise.  This  process  involves  large  errors 
owing  both  to  the  excessive  volume  occupied  by  the 
precipitate,  and  also  to  the  reaction  of  the  excess  of  lead 
with  the  large  amounts  of  levulose  contained  in  the 
solution. 

Another  method  is  that  given  in  Allen's  Commercial 
Organic  Analysis  (Vol.  I,  p.  257,  3rd  ed.),  wherein  a 
double  normal  weight  is  taken,  dissolved  in  water,  par- 
tially clarified  with  basic  lead  acetate  and  sodium  sulphite 
solutions,  made  up  to  100  c.c  and  filtered  ;  of  the  filtrate 
50  c.c.  are  taken  saturated  with  sulphur  dioxide,  made 
up  to  100  c.c.  j  animal  charcoal  added,  filtered  and  polarised. 
This  method  is  liable  to  serious  errors  also,  by  reason 
of  precipitate  volumes. 

In  our  experience  we  have  found  it  impossible  to 
clarify  molasses  solutions  by  means  of  the  simple  addition 
of  dry  basic  lead  acetate,  since  the  salt  rapidly  becomes 
coated  with  insoluble  matter  and  refuses  to  dissolve 
further.  We  have  therefore  devised  a  modification  of 
Allen's  method  which  we  think  is  a  considerably  nearer 
approach  to  accuracy  than  that  usually  obtained.  In 
our  method,  a  double  normal  weight  of  molasses  is  weighed 
out  dissolved  in  water  and  made  up  to  100  c.c.  Partial 
clarification  is  effected  with  dry  basic  lead  acetate  and 
the  solution  filtered.  Of  the  filtrate,  which  is  dark  in 
colour,  50  c.c.  are  taken  and  saturated  with  sulphur- 
dioxide,  all  lead  in  solution  being  precipitated  as  sulphite. 
This  solution  is  made  up  to  100  c.c.  and  filtered  and  the 
filtrate,  which  is  lemon  yellow  in  colour  and  quite  bright,* 
polarised.  This  method  is,  we  claim,  a  distinct  advance 
on  any  of  the  older  methods  in  the  direction  of  accuracy. 
It  is  true  that  there  is  still  a  slight  source  of  error  in 
the  volume  of  lead  precipitated  as  lead  sulphite,  but 
this  is  small  compared  with  those  formerly  introduced. 
The  use  of  animal  charcoal  we  have  discarded,  its  employ- 
ment being,  at  the  present  time,  universally  condemned 
as  introducing  large  sources  of  error.  It  may  be  further 
pointed  out  that  the  use  of  sulphur  dioxide  is  efficacious 
in  decomposing  lead  levulosate. 

In  order  to  illustrate  the  differences  occurring  in  the 
results  obtained  by  the  old  process  and  that  now  brought 
forward,  three  pairs  of  polarisations  of  actual  commercial 


*  If  any  difficulty  is  experienced  in  getting  a  bright  filtrate, 
this  can  be  overcome  by  the  addition  of  kaolin  in  small  quantity, 
tojthe  solution. 
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samples   of  second   molasses   by    the   old   and   the   new 
methods  are  quoted. 


No. 

Defecated  with  25  c.c. 

basic  lead  acetate 

solution  and  made  up 

to  100  c.c. 

Defecated  with  dry 

basic  lead  acetate 

and  sulphur  dioxide. 

(New  method.) 

1 
2 
3 

Polarisation  "V. 
23-8 
28-9 
30-8 

Polarisation  "V. 
20-2 
25-8 
33-4 

The  above  results  show  a  difference  between  the  two 
methods  amounting,  on  the  average,  to  about  3°  Ventzke, 
and  emphasise  the  extreme  magnitude  of  the  errors 
likely  to  arise  from  the  employment  of  defective  methods 
with  products  of  this  class. 

In  connection  with  the  question  of  the  actual  mechanism 
of  the  process  of  clarification  with  basic  lead  acetate,  it 
appeared  to  us  that  it  might  be  of  some  interest  if  some 
information  were  forthcoming  as  to  the  composition 
of  the  precipitate  obtained  in  clarifying  cane  juices,  and 
accordingly  the  amount  of  lead  oxide  contained  in  the 
precipitate  from  the  juice  of  five  different  West  Indian 
cane  varieties,  grown  in  Antigua,  was  determined.  The 
precipitates  were  obtained  by  treating  the  juices  with 
basic  lead  acetate  solution  of  the  usual  strength  ;  no 
special  selection  of  the  canes  was  made,  they  being  simply 
chosen  haphazard  during  the  course  of  the  sugar  campaign  ; 
the  precipitates  were  washed  with  distilled  water  till 
free  from  sugar,  as  judged  by  the  a-naphthol  reaction. 
The  amount  of  lead  oxide  contained  in  them  was  deter- 
mined by  the  method  given  in  Fresenius'  Quantitative 
Analysis  (Vol.  I,  p.  246,  ed.  VII.). 

The  following  results  were  obtained  : — 


No. 

Variety. 

Lead  oxide  in  the 
precipitate. 

1 
2 
3 
4 
5' 

Burke 

D.  625 
White  Transparent 
Mt.  Blanc 
Red  Ribbon 

Mean 

Per  cent. 
54-2 
53-3 
51-8 
53-4 
52-7 

63-08 

It  will  thus  be  seen  that  the  amount  of  lead  in  the 
various  precipitates  varies  but  little,  and,  if  the  above 
five  cases  are  accepted  as  representative,  averages  53-08 
per  cent.  This  is  in  striking  contrast  to  the  results 
obtained  by  Home,  Wiechmann,  and  ourselves  for  the 
density  of  lead  precipitates  from  solutions  of  raw  sugars, 
which  vary  between  wide  limits.*  The  lead  oxide  content 
of  basic  lead  acetate,  according  to  the  formula, 
Pb(C2Ho02)2,PbO,  is  81-4  per  cent.,  so  that  100  parts 
by  weight  of  lead  acetate  would,  if  the  compound  formed 
be  purely  additive  in  character,  carry  down  53-34  parts 
of  organic  matter. 

As  a  result  of  clarification  with  basic  lead  acetate, 
cane  juices  yield  a  clear,  bright,  lemon-yellow  filtrate, 
provided  that  the  clarification  has  been  properly  per- 
formed. 

It  had  been  frequently  observed  by  us  that  clarified 
cane  juices  invariably  contain  lead  salts.  On  the 
other  hand,  if  further  addition  of  basic  lead  acetate 
is  made  to  the  clarified  juice,  a  precipitate  of  a  light 
lemon-yellow  colour  is  always  produced :  addition  of 
neutral  lead  acetate,  on  the  other  hand,  does  not  occasion 
such  precipitation.  This  phenomenon  appeared  of  some 
interest,  and  an  attempt  was  made  to  investigate  it. 
It  was  at  first  thought  that  the  phenomenon  might  be 
in  some  way  due  to  the  presence  in  the  juice  of  phenol, 
which  it  is  our  practice  to  employ  as  a  preservative, 
in  accordance  with  observations  by  ourselves  recorded 
in  a  former  paper  ("  The  Fermentation  of  (Jane  Juice," 
West  Indian  Bull.,  6,  387—393  ;  see  this  J.,  1907,  329). 
Accordingly  the  filtrate  from  freshly  expressed  cane  juice 
to  which  no  phenol  had  been  added  was  examined  and 

*  W.Ht  Indian  Bulletin,  6,  5^—00.     Thlr  J.,  1005,  017. 


found  to  present  a  similar  phenomenon.  It  therefore 
appeared  that  the  effect  observed  is  due  to  some  con- 
stituent, or  constituents,  normally  occurring  in  cane 
juices  in  Antigua.  A  considerable  quantity  of  this 
precipitate  was  prepared  from  the  residues  of  juices 
clarified  for  polarisation  during  the  last  sugar  campaign, 
the  practice  being  to  transfer  the  clarified  residues  from 
each  day's  work  to  a  large  beaker,  add  sufficient  basic 
lead  acetate  solution  thereto  to  effect  precipitation,  allow 
the  precipitate  to  subside  over-night,  and  in  the 
morning  pour  off  the  clear  supernatant  liquid  and 
half  fill  the  beaker  up  with  water ;  the  next  day's 
residues  were  accumulated  in  a  similar  manner,  and 
so  on.  When  a  sufficient  quantity  of  this  precipitate 
had  been  collected,  it  was  filtered  and  washed  with 
distilled  water  till  free  from  sugar  as  judged  by  the 
o-naphthol  reaction.  A  portion  of  this  precipitate  was 
suspended  in  water  and  decomposed  with  sulphuretted 
hydrogen,  the  resulting  solution  of  organic  matter  being 
concentrated  to  small  bulk  on  the  water  bath,  as  des- 
cribed in  respect  of  the  primary  lead  precipitate.  The 
solution  obtained  was  practically  colourless.  With 
moderate  amounts  of  acid,  alkali  or  alcohol,  this  solution 
did  not  yield  a  precipitate.  With  solutions  of  basic  lead 
acetate,  a  flocculent,  colourless  precipitate  was  at  once 
obtained,  but  solutions  of  neutral  lead  acetate  occasioned 
no  precipitation.  Evaporaton  of  the  solution  to  dryness 
showed  that  very  small  quantities  of  organic  matter 
were  obtained  from  relatively  large  amounts  of  the  lead 
compound.  The  amount  of  lead  oxide  contained  in  the 
lead  precipitate  was  determined  by  the  method  given 
above  for  the  primary  precipitate,  and  was  found  to  be 
81-63  per  cent.,  an  amount  differing  very  slightly  from 
that  calculated  for  basic  lead  acetate  itself. 

From  the  above  observations  it  would  appear  that  the 
substance  is  probably  related  to  pectin.  It  would  appear 
likely  that  its  presence  in  cane  juice  may  be  accounted 
for  by  solution  in  the  juice  of  portions  of  the  vegetable 
cells  of  the  cane,  which  are  disrupted  by  the  process 
of  milling,  and  one  would,  in  consequence,  expect  to  find 
larger  quantities  of  it  present  in  juices  obtained  in  factories 
where  heavy  milling  and  maceration  are  practised,  than 
in  juices  obtained  from  lighter  mills.  (See  Prinsen- 
Geerligs.     The  Sugar  Cane,  30,  91  and  124). 

As  to  the  presence  of  lead  in  the  clarified  juice,  the 
only  feasible  explanation,  so  far  as  we  can  see,  is  that 
the  slight  acidity  of  the  cane  juice  is  sufficient  to  neutralise 
the  alkalinity  of  a  portion  of  the  basic  lead  acetate,  which 
is  thereby  converted  into  neutral  lead  salts,  some  of  which 
may  be  precipitated  and  the  remainder  remain  in  solution. 
That  these  lead  salts  are  not  removed  from  solution  by 
combination  with  the  precipitable  matter  present  is, 
we  think,  due  to  the  fact  that  there  is  already  a  sufficient 
quantity  of  the  basic  salt  present  to  remove  this.  This 
phenomenon  is  not  shown  to  nearly  such  a  marked  extent 
in  juices  which  have  been  clarified  with  lime  in  the  process 
of  manufacture,  or  with  the  majority  of  raw  sugars, 
though  it  is  true  that  it  is  markedly  evidenced  in  some 
cases,  and  in  most  others  slight  evidences  appear  on 
standing.)  It  would  seem,  therefore,  that  the  heating 
of  limed  juice  in  clarifiers,  defecators,  and  eliminators 
removes  much  of  this  interesting  impurity. 

Having  observed  that  lead  Is  normally  present  in 
lead-clarified  juices,  it  remained  to  be  seen  what  effect,  if 
any,  it  could  have  on  the  subsequent  analytical  operations. 
To  begin  with,  if  present  as  the  neutral  acetate,  it  would 
not  be  likely  to  affect  the  optical  activity  of  any  levuloso 
present,  since,  as  has  been  shown  in  the  present  paper, 
the  effect  of  basic  load  acetate  on  the  optical  activity 
of  levuloso  is  occasioned  by  the  basic  portion  of  that  salt, 
and  is  not  due  to  the  action  of  the  neutral  compound. 

The  next  point  to  be  investigated  was  whether  any 
effect  could  be  exerted  on  the  determination,  by  Fehling's 
solution,  of  the  reducing  sugars  present  in  cane  juice. 
It  is  a  common  practice  among  sugar  house  chemists 
to  perforin  the  determination  of  the  reducing  sugars  by 
Fehling's  solution  on  the  lead-clarified  juice  ;  it  has, 
however,  been  the  practice  in  this  laboratory  to  perform 
the  test  on  the  raw  juice  without  clarification.  In 
view  of  this,  it  appeared  desirable  to  us  to  ascertain 
what  differences,  if  any,  cyi&tud  between  the  reducing 
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sugar  contents  of  cane  juices  as  determined  on  the  raw 
and  clarified  juices  respectively,  especially  so  as  clarified 
juices  have  been  shown  to  contain  lead  salts  in  solution 
and  it  is  known  that  the  presence  of  lead  in  solution  is 
liable  to  affect  the  validity  of  the  Fehliug  determination, 
(See  Tucker,  Manual  of  Sugar  Analysis,  1890  ed.. 
p.  196.)  Accordingly  such  a  series  of  determinations 
was  undertaken  during  the  course  of  the  last  sugar  cam- 
paign. The  determinations  were  performed  by  the 
volumetric  process ;  the  actual  method  employed  will 
be  described  in  a  subsequent  paper.  10  c.c.  of  Fehling's 
solution  were  used  in  each  case.  In  one  series,  the  deter- 
mination was  performed  direct  on  the  raw  juice,  and  in 
the  other  on  a  quantity  of  the  same  juice  clarified  by 
means  of  anhydrous  basic  lead  acetate.  The  results 
were  as  follows  : — 


Reducing  sugar 

Reducing  sugar 

Name  of 

per  100  c.c. 

per  100  c.c. 

No. 

cane  variety. 

raw  juice. 

clarified  juice. 

Difference. 

1 

White  Trans- 

parent 
Mt.  Blanc 

0-402 

0-392 

—0-010 

2 

0-841 

0-805 

—0-036 

3 

Red  Ribbon 

0-402 

0-399 

—0-003 

4 

Burke 

0-741 

0-713 

—0-028 

5 

Sealy  Seedling 
B.  208 

0-866 

0-847 

—0-019 

S 

0-273 

0-275 

+  0-002 

7 

B.  156 

0-345 

0-335 

—0-010 

8 

D.  130 

0-295 

0-284 

—0-011 

9 

D.  116 

0-316 

0-293 

—0-023 

10 

D.  95 

0-454 

0-462 

+  0-008 

11 

D.  74 

Mean 

0-309 

0-277 

—0-032 

0-477 

0-462 

—0-015 

From  the  above  results  we  see  that  there  is  an  average 
difference  in  the  reducing  sugar  contents  in  favour  of  the 
raw  juice  over  the  clarified  juice  amounting  to  0-015  per 
cent.  This  amount  is  so  small  that  it  is  of  no  great 
importance  in  actual  practice,  in  connexion  with  cane 
juice,  and  from  the  standpoint  of  practical  sugar  chemistry 
it  appears  that  it  is  immaterial  whether  the  determination 
is  performed  on  raw  or  clarified  juice.  As  it  has  been 
shown,  however,  that  small  quantities  of  lead  do  occur 
in  the  clarified  juice,  it  becomes  worthy  of  enquiry  whether 
the  amount  of  lead  present  in  the  juice  was  sufficient 
to  account  for  the  observed  small  differences  between 
the  reducing  sugar  contents  of  raw  and  clarified  juices. 

Equal  quantities  of  the  invert  solution  already  referred 
to  were  made  up  to  a  standard  bulk  of  100  c.c.  with  the 
addition  of  increasingly  large  amounts  of  basic  lead 
acetate  solution,  and  the  apparent  reducing  sugar  contents 
were  determined  by  means  of  titration  against  10  c.c. 
of  Fehling's  solution.  These  solutions  remained  bright 
on  the  addition  of  the  lead  solution,  with  the  exception 
of  No.  6,  where  a  slight  turbidity  appeared,  due  in  all 
probability  to  the  carbonatation  or  hydrolysis  of  the 
basic  portion  of  the  lead  salt.  The  results  are  given 
below. 


• 

Volume  of  reducing 

Apparent  reducing 

Amount  of  basic 

sugar  solution 

sugar  content  of 

lead  acetate 

required  for  the 

solution  per 

Ho. 

added  c.c. 

titration  c.c. 

100  c.c. 

1 

nil. 

10-05 

0-560 

2 

0-5 

10-0 

0-563 

3 

1-0 

10-1 

0-556 

4 

2-0 

10-25 

0-548 

5 

4-0 

10-4 

0-541 

6 

8'0 

11-1 

0-508 

From  the  above  results  we  see  that,  on  the  average, 
the  presence  of  1  c.c.  of  basic  lead  acetate  solution  of  the 
strength  commonly  employed  in  analytical  practice  is 
equivalent  to  the  apparent  removal  of  0-006  grm.  per 
LOO  c.c.  of  reducing  sugar  from  the  solution,  and  that 
to  occasion  an  effect  equal  to  that  observed  in  the  case 
of  actual  clarified  cane  juices  would  require  the  presence 
in  the  juice  of  an  excess  of  lead  equal  to  that  contained 
in  at  least  2  c.c.  of  basic  lead  acetate  solution.  It  may 
be  stated  that  the  total  amount  of  lead  solution  required 
to  effect  clarification  very  rarely  exceeds  this  amount, 
and  as  the  greater  part  of  the  lead  appears  in  the  pre- 


cipitate the  amount  remaining  in  the  solution  must  be 
far  below  this.  We  are,  therefore,  forced  to  conclude 
that  the  excess  of  lead  present  in  the  clarified  juice  is 
not  responsible  for  the  small  difference  observed,  and 
that  this  is  rather  owing  to  the  removal  of  a  small  amount 
of  some  reducing  substance  in  the  course  of  defecation 
with  basic  lead  acetate.  Of  what  this  substance,  or 
substances,  consist  we  cannot  say  ;  that  it  is  not  either 
dextrose  or  levulose  appears  certain  from  the  results 
described  in  this  paper.  It  does  not  appear  improbable 
to  us  that  the  organic  non-sugar  removed  from  the  juice 
may  contain,  however,  obscure  bodies  capable  of  affecting 
the  determination  by  the  amount  observed. 

In  the  course  of  this  paper  no  mention  has  been  made 
of  the  possible  effect  of  basic  lead  acetate  on  the  specific 
rotation  of  sucrose  itself.  F.  Bates  and  J.  C.  Blake 
have  recently  brought  forward  the  results  of  experiments 
made  by  them  in  this  direction  (Zeits.  Ver.  f.  Deuts. 
Zucker  Ind.,  1907,  314—323;  J.  Amer.  Chem.  Soc, 
1907,  29,  286—293;  this  J.,  1907,  333,  541).  These 
workers  find  that  addition  of  small  quantities  of  basic 
lead  acetate  solution,  sp.  gr.  1-25  (from  0-5  to  2-0  c.c.) 
to  a  26-048  per  cent,  solution  of  pure  cane  sugar,  caused 
a  progressive  reduction  of  the  polarimeter  reading  (the 
maximum  reduction  being  slightly  over  0-1  per  cent.)  ; 
with  larger  quantities  of  the  reagent  (from  2  to  6  c.c.) 
the  reduction  became  less  ;  the  solution  to  which  6  c.c. 
of  basic  lead  acetate  had  been  added  gave  the  same 
polarimeter  reading  as  one  to  which  no  lead  had  been 
added  :  addition  of  still  larger  quantities  of  basic  lead 
acetate  (from  7  c.c.  to  63  c.c.)  caused  a  progressive 
increase  of  the  polarimeter  reading  (maximum  about 
1  per  cent.).  According  to  Bates  and  Blake,  "  the 
influence  of  the  basic  lead  acetate  appears  to  be  due 
to  the  formation  of  soluble  lead  saccharates  having 
rotatory  powers  different  from  that  of  sucrose."  According 
to  these  results,  small  excesses  of  lead  would  operate 
in  a  contrary  direction  to  that  in  which  they  do  on 
invert  sugar,  and  hence  the  two  effects  would  tend  to 
neutralise  one  another. 

One  point  in  our  observations  which  appears  to  militate 
somewhat  against  the  theory  of  Bates  and  Blake  regarding 
the  formation  of  a  soluble  lead  saccharate,  is  that  with 
normal  solutions  of  pure  sucrose  we  have  always  found 
that  basic  lead  acetate,  when  added  thereto  in  small 
quantities,  invariably  produces  turbidity  on  short  stand- 
ing, due,  in  our  opinion,  to  carbonatation  or  hydrolysis* 
of  the  basic  portion  of  the  salt ;  on  the  other  hand 
with  solutions  of  invert  sugar,  where  a  soluble  lead 
levulosate  is  undoubtedly  formed,  through  the  inter- 
action of  levulose  with  the  basic  portion  of  the  lead 
salt,  no  such  turbidity  is  experienced. 

General  Conclusions.— To  put  the  matter  briefly,  we 
have  arrived  at  the  following  conclusions  : — 

1.  Excessive  amounts  of  basic  lead  acetate  exercise 
an  appreciable  effect  on  the  optical  activity  and  reducing 
power  of  solutions  of  invert  sugar. 

2.  Where  excess  is  avoided,  and  it  easily  is  avoided 
in  analytical  practice,  clarification  by  means  of  dry 
anhydrous  basic  lead  acetate  involves  no  appreciable 
error. 

In  the  case  of  low  grade  products,  such  as  second 
molasses,  a  greater  approach  to  accuracy  than  that 
usually  attained,  is  got  by  clarification  with  dry  basic 
lead  acetate  followed  by  sulphur  dioxide,  and  this  is 
especially  so  with  regard  to  determinations  by  the  Fehling 
method. 

In  view  of  these  results,  it  appears  unnecessary  to 
search  for  more  complicated  methods  of  clarification, 
for  the  use  of  solid  anhydrous  lead  acetate  gives  results 
which  are  well  within  the  limits  of  accuracy  of  ordinary 
methods  of  analysis. 

Discussion. 

Mr.  Julian  L.  Baker  said  the  authors  were  to  be 
congratulated  on  the  manner  in  which  they  had  elucidated 
many  obscure  points  in  the  use  of  lead  acetate  as  a 
defecation  agent  for  sugar  solutions.  The  literature  on 
the  subject  was  voluminous  and  the  opinions  of  different 
investigators    were   contradictory.     He    was    not   aware 


*  Au  exactly  similar  phenomenon  is  shown  on  dilution  with  water. 
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that  other  clarifying  agents  such  as  phospho-tungstic 
acid  had  ever  been  employed  for  sugar  solutions.  This 
acid  could  be  used  with  safety  for  pale  and  dark  worts 
and  for  caramels,  and  he  would  suggest  that  it  might 
be  worth  consideration  by  sugar  chemists. 

Mr.  E.  Grant  Hooper  regarded  the  addition  of 
anhydrous  basic  lead  acetate  as  a  distinct  improvement 
on  the  use  of  a  solution.  It  seemed  to  him  that  in  many 
cases  there  was  a  tendency  to  use  too  strong  acid  for  the 
inversion  of  sugar,  and  to  unduly  prolong  the  period 
of  inversion.  It  would  generally  be  found  that  a  four 
minutes'  boiling  with  5  c.c.'s  of  half -normal  hydrochloric 
acid  effected  complete  inversion  of  cane  sugar,  and  had 
no  action  on  other  carbohydrates  present.  He  under- 
stood that  the  authors  carried  out  the  inversion  for 
15  minutes,  but  at  a  lower  temperature.  In  a  laboratory 
devoted  to  the  sugar  industry,  arrangements  would  be 
devised  for  carrying  on  inversions  at  temperatures  con- 
trolled by  a  thermostat,  and  no  criticism  need  be  offered 
of  such  practice,  but  where  occasional  sugar  inversions 
were  being  made  he  thought  it  was  an  advantage  to 
carry  out  the  operation  in  the  shortest  time,  and  under 
direct  personal  supervision. 

Mr.  J.  F.  Briggs  said  he  thought  the  authors  believed 
that  the  alkalinity  of  the  lead  solution  occasioned  the 
action  on  the  rotary  power  of  levulose,  and  it  was  quite 
reasonable  that  the  addition  of  a  few  drops  of  acetic 
acid  to  the  filtered  solution  would  save  the  trouble  of 
removing  the  lead  from  the  solution.  But  with  regard 
to  the  use  of  solid  basic  lead  acetate,  it  seemed  to  him 
it  was  a  question  of  what  other  people  were  doing.  If 
someone  else,  whose  analysis  was  going  to  be  compared 
with  one's  own,  used  the  solution,  and  one  used  the  solid 
acetate,  it  did  not  matter  which  was  the  more  accurate, 
the  price  was  fixed  by  what  was  usually  done,  and  if 
such  an  alteration  was  going  to  be  made,  it  would  have 
to  be  made  by  the  consent  of  all  the  chemists  in  the 
industry. 

Dr.  L.  T.  Thorn e  said  he  knew  it  was  a  commonly 
adopted  plan  now  to  boil  the  solution  for  inversion  for 
a  short  time,  but  although  that  might  be  suitable  with 
fairly  pure  sugars,  he  did  not  think  it  was  quite  so  reliable 
in  raw  sugars,  as  there  was  a  liability  for  secondary 
reactions  to  occur.  Personally,  he  never  liked  to  carry 
out  inversion  at  a  temperature  higher  than  70°  C.  ; 
5  to  10  minutes  was  ample  time  in  all  cases,  5  minutes 
when  a  small  amount  of  sucrose  was  present,  and 
10  minutes  as  a  maximum.  With  reference  to  what 
Mr.  Briggs  said,  the  authors  referred  to  their  work  as 
being  carried  out  largely  with  a  view  to  helping  on 
unification  of  the  methods.  Of  course  that  was  to  a 
considerable  extent  being  carried  out  by  the  International 
Commission  for  Uniform  Methods  of  Sugar  Analysis. 
He  thought  there  should  be  no  difficulty  if  this 
clarification  by  anhydrous  basic  lead  acetate  was 
shown  to  be  the  best,  as  it  seemed  to  be  shown  now, 
in  getting  that  process  adopted  generally.  Of  course 
these  determinations  were  of  great  importance  from 
the  commercial  point  of  view,  because,  with  the  large 
duties  on  sugar  in  various  countries,  especially  in  America, 
a  difference  of  0*2  or  0-3  per  cent,  on  an  importation  of 
5,000  or  10,000  tons  would  run  into  large  figures,  and 
therefore  it  was  necessary  to  have  uniformity  of  analytical 
methods. 
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The  determination   of   phenol  in  gas  liquors. — For  this 
purpose  a   method    was  employed    which    was  similar   to 


the  one  used  by  Korn  for  the  estimation  of  phenol  in 
effluents  (Zeits.  anal.  Chem.,  1906,  45,  552).  This  is 
based  on  the  volumetric  method  of  Messinger  and 
Vortmann  (Ber.,  22,  2313  ;  Zeits.  anal.  Chem.,  31,  220). 
See  also  Kossler  and  Penny  (Zeits.  physiol.  Chem.,  17, 
117).  In  applying  the  method  to  gas  liquors  certain 
modifications  are  necessary  in  order  to  obtain  reliable 
results,  and  in  the  following  the  method  so  amended  is 
described. 

The  phenol  is  distilled  off  with  water  and  then  converted 
into  tri-iodophenol  by  means  of  an  excess  of  iodine,  which 
is  titrated  back  with  thiosulphate. 

The  reactions  involved  are  the  following: — 2NaOH  + 
21  =  NalO  +  Nal  +  H20.  ( 1 ) ;  C6H5OH  +  3NaIO  = 
C6H2I3OH*  +  3NaOH.  (2)  These  reactions  are  equivalent 
to:—  CGH5OH  +  6I  =  C6H2I3OH  +  3HI.  On  acidification 
the  following  reaction  takes  place: — NaIO+NaI  + 
H2S04  =  I2+Na2S04  +  H20  and  thus  the  whole  of  the 
unused  iodine  is  set  free  and  can  be  titrated.  The 
following  precautions  must  be  adopted  : — (1)  Sulphuretted 
hydrogen  and  sulphides  must  first  be  removed.  (2)  Hydro- 
cyanic acid  and  cyanides  must  be  eliminated.  (3)  On 
evaporating  the  liquor  it  must  be  permanently  and 
strongly  alkaline. 

100  c.c.  of  the  filtered  gas  liquor  is  first  treated  with 
an  excess  of  ammonium  polysulphide  to  convert  any 
cyanide  present  into  thiocyanate.  This  is  allowed  to 
stand,  and  the  solution  then  made  up  to  200  c.c.  The 
sulphides  are  then  precipitated,  most  conveniently  by 
lead  carbonate,  and  the  lead  sulphide  and  the  excess 
of  lead  carbonate  filtered  off.  An  excess  of  sodium 
hydroxide  (25  c.c.  of  50  per  cent,  solution)  is  then  added 
to  100  c.c.  of  the  filtrate,  and  the  solution  evaporated 
until  the  salts  begin  to  separate  out.  The  residue  is 
washed  into  a  litre  distilling  flask  and  diluted  to  about 
150  c.c.  with  distilled  water,  and  when  cold  is  acidified 
with  sidphuric  acid.  The  liquid  is  distilled  until  the 
salts  begin  to  crystallise  out ;  we  thus  obtain  "  distillate  1." 
100  c.c.  of  water  is  added  to  the  distilling  flask,  and  the 
acid  liquor  again  distilled  into  a  second  receiver,  giving 
"  distillate  2."  This  is  repeated  a  third  time  giving 
"  distillate  3."  The  whole  of  the  phenol  will  usually  be 
in  these  three  distillates,  a  control  test  having  shown 
that  the  amount  of  phenol  in  a  fourth  distillate  was 
negligible.  In  order  to  get  rid  of  any  acid  which  has 
distilled  over,  and  which  would  upset  the  subsequent 
titration,  each  of  these  distillates  is  then  shaken  with 
about  1  grm.  of  calcium  carbonate  (and  a  small  quantity 
of  lead  carbonate  to  keep  back  any  hydrogen  sulphide), 
and  redistilled.  In  doing  this,  distillate  No.  1  is  distilled 
first.  No.  2  is  then  added  to  the  distilling  flask  and  distilled, 
No.  3  being  distilled  last.  The  final  distillates  are  then 
united  and  made  up  to  500  c.c,  when  they  are  ready  for 
titration. 

It  was  found  that  if  cyanide  were  present,  the  hydro- 
cyanic acid  which  distilled  over  on  the  first  set  of  dis- 
tillations was  not  retained  by  the  calcium  carbonate, 
and  thus  passed  into  the  final  distillates,  and  caused  too 
large  an  amount  of  iodine  to  be  taken  up.  In  the  case 
of  thiocyanate,  however,  it  was  found  that  the  thiocyanio 
acid  which  distilled  over,  being  a  stronger  acid  than 
hydrocyanic  acid,  was  practically  completely  retained 
by  the  calcium  carbonate.  Thus,  on  converting  the 
cyanide  into  thiocyanate  all  trouble  mi  this  score  was 
avoided. 

The  titration  of  the  final  distillate  was  carried  out  as 
follows:  — 100  c.c.  of  the  united  distillates  was  made 
alkaline  with  sodium  hydroxide  and  wanned  to  60°  0.  An 
excess  of  iodine  was  then  run  into  the  flask,  which  was 
immediately  stoppered  and  allowed  to  cool  with  frequent 
shaking.  The  contents  were  then  titrated  back  with 
.V/10  sodium  thiosulphate  after  acidifying  the  liquid, 
stared)  being  used  as  indicator.  The  end  point  is  marked 
by  the  transition  from  blue  to  a  rose  pink.  If  much 
phenol  is  present,  a  tlocculcnt  rose  pink  precipitate  is 
obtained.  If  we  combine  the  two  equations,  (I)  and  (2), 
we  see  that  for  every  molecule  of  phenol  which  is  present, 
tlimc   molecules   of  sodium   hydroxide   are   permanently 

•  Messiiwr  and  Vortmann  state  that  the  body  actually  formed 
is  more  probably  C«H3Iis.OI. 
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converted  into  sodium  iodide.  Therefore,  at  least  three 
molecules  of  sodium  hydroxide  must  be  present  for  one 
molecule  of  phenol.  The  titration  was  tried  using  a 
large  excess  of  sodium  hydroxide  (6NaOH  :  06H5OH) 
but  it  was  found  that  in  this  case  the  end  point  was  not 
quite  as  sharp  as  with  a  smaller  excess.  The  amount  of 
iodine  used  was  enough  to  colour  distinctly  the  liquid. 
It  was  found  advisable  to  do  a  preliminary  titration 
using  a  large  excess  of  sodium  hydroxide  (2  c.c.  of  normal 
XaOH)  in  order  approximately  to  determine  the  amount 
of  phenol  present,  and  then  to  carry  out  the  main  titration 
using  4  molecules  of  sodium  hydroxide  to  each  molecule 
of  phenol,  as  so  approximately  estimated. 

Trial  tests  uvth  known  amounts  of  phenol. — (a)  Direct 
titration  of  pure  phenol  solution  gave  99-5  and  99-5  per 
cent,  of  the  amount  of  phenol  taken. 

(6)  Analysis  of  a  mixture  of  pure  phenol  and  ammonium 
polysulphide,  carried  out  by  the.  method  described,  gave 
the  following  results  : — Wt.  of  phenol  taken,  0-427  grm.  ; 
Wt.  of  phenol  found,  0-418  grm.  ;  i.e.,  97-8  per  cent,  of 
amount  taken. 

Blank  tests  were  then  carried  out  to  find  the  influence 
of  the  presence  of  thiocyanate  and  thiosulphate  on  the 
accuracy  of  the  test.  A  solution  of  0-27  grm.  of  sodium 
thiocyanate  in  30  c.c.  of  water  was  taken  and  treated 
just  as  in  the  phenol  test.  It  was  found  that  the  iodine 
taken  up  was  equivalent  to  0-0005  grm.  of  phenol.  Tests 
were  also  made  on  the  influence  of  sulphur  dioxide.  If 
thiosulphates  or  sulphites  were  present  in  the  liquor, 
sulphur  dioxide  would  pass  over  in  the  first  distillation 
with  acid.  A  solution  of  sulphur  dioxide  was  therefore 
treated  with  calcium  carbonate  and  immediately  distilled. 
No  measurable  amount  of  sulphur  dioxide  was  found 
in  the  distdlate.  It  is  thus  evident  that  the  presence 
of  thiosulphates,  sulphites,  and  thiocyanates  in  the  gas 
liquor  will  have  no  influence  on  the  accuracy  of  the  test 
as   described. 

In  the  first  set  of  analyses  which  was  carried  out,  the 
amount  of  sodium  hydroxide  used  on  titration  with  iodine 
was  only  about  equivalent  to  the  phenol  present,  whilst 

Works  "  C. 


In  this  works,  the  standard  washer  is  fed  with  pure 
water,  whilst  the  scrubber  is  fed  with  tho  liquor  from 
the  well,  which  then  runs  into  a  small  tank  and  is  circulated 
through  the  scrubber  up  to  the  desired  strength,  when 
it  is  pumped  into  a  separate  tank  for  delivery.  The 
sample  from  the  scrubber  outlet  was  taken  from  this 
delivery  tank. 

Works  "  B."— Table  2. 


Point  of  sampling. 


Grms.  of  phenol 
per  100  c.c. 


Livesey  washer  outlet  . 
Standard  washer  outlet 
Livesey  washer  outlet  . 
Clapham  washer  outlet 


0-03 
0-02 
0-04 
0-03 


In  the  above  works  the  standard  and  Clapham  rotary 
washers  are  fed  with  water,  whilst  the  Livesey  washers 
are  fed  from  the  corresponding  rotary  washer,  no  liquor 
from  the  well  being  used  at  all. 


Works  "  C."— Table  3. 


Point  of  sampling. 

Phenol  per  100  c.c. 

Grms. 

0-20  I  sampled  on 
q,q2  j  same  date. 
0-04 

At  works  "  C,"  the  Liveseys  are  fed  from  the  well,  and  the 
liquor  from  the  Liveseys  flows  back  to  the  well 

In  Table  4  the  results  are  given  of  analyses  of  the  liquors 
from  various  points  at  Works  "  C,"  the  samples  being 
taken  simultaneously. 

Table  4 


Free 
Point  of  sampling.             Phenol.    |  ammonia. 

Fixed               Sulphur  as 
ammonia,  j    hydrogen  sulphide. 

Sulphur  as 
thiosulphuric  acid. 

Carbon    | 

dioxide.       Twaddell. 

Grms. 
Hydraulic  main*  0-327 

Grms. 
0-702 
2-862 
1-552 
2-588 
2-311 

Grms. 
0-780 
0-130 
0-568 
0-572 
0-030 

Grms.                              Grms. 
0-126                                0-256 

Grms. 
0-594 
2-266 
1-408 
1-969 
2-332 

2-9 

Livesey  washer    inlet  (well)         0-211 

Livesey  washer  outlet 0-215 

Standard  washer  outlet   ...          0-033 

1-148 
0-521 
1-285 
1-088 

0-128 
0-160 
0-172 
0-096 

4-5 
3-8 
5-0 
4-6 

*  The  sample  from  the  hydraulic  main  was  taken  12  hours  after  flushing  out  with  liquor  from  the  well. 


the  iodine  was  only  added  until  sodium  hypoiodite  was 
present  (as  ascertained  by  acidifying  a  drop  of  the  solution 
and  testing  with  starch  solution).  The  titrated  solution 
was  colourless,  and  a  white  precipitate  was  formed  if 
much  phenol  was  present.  A  sa?nple  of  pure  phenol  was 
dissolved  in  water  and  the  solution  titrated  in  this  manner. 
The  found  percentage  of  phenol,  calculated  as  the  tri- 
iodophenol,  was  as  follows: — 66-9,  74-6,  70-2,  71-5  per 
cent.  Thus,  under  these  conditions,  the  amount  of 
iodine  taken  up  appeared  roughly  to  correspond  with 
the  formation  of  di-iodophenol. 

The  following  tables  contain  the  analyses  of  a  number 
of  liquors  from  various  points  of  the  condensing  and 
washing  plant  at  several  gas  works,  the  phenol  being 
determined  as  described.  The  results  in  every  case  are 
given  directly  without  correction. 

Works  "A."— Table  1. 


Point  of 

Twaddell. 

Oz. 

strength. 

Grms.  per  100  c.c. 

sampling. 

Ammonia. 

Phenol. 

Hydraulic  main    . . 
STunber  outlet    . . 
Standard       washer 

outlet*    

Well    

4-1 
5-6 

6-2 
3-9 

6-7 
8-6 

10-2 
6-5 

• 

1-45 
1-87 

2-21 
1-41 

0*841 

0-292 

0-317 
0-262 

*  In  all  cases  when  dealing  with  liquors  the  "  inlet  "  or  "  outlet ' 
refers  to  the  liquor  inlet  or  liquor  outlet. 


The  above  figures  are  given  in  grms.  per  100  c.c. 

In  the  determination  of  the  sulphur,  the  liquor  was 
titrated  directly  with  iodine,  and  the  sulphide  precipitated 
as  zinc  sulphide  and  titrated  separately,  the  difference 
being  calculated  on  the  assumption  that  it  is  present  as 
thiosulphate. 

The  flow  of  the  liquor  through  the  Livesey  washers  at 
works  "  C  "  amounted  to  about  3000  galls,  per  million 
cub.  ft.  of  gas  passed.  At  works  "  B,"  on  the  other 
hand,  the  flow  through  the  Livesey  washers,  being  simply 
the  liquor  from  the  standard  washers,  amounted  to  about 
500  galls,  per  million  cub.  ft.  of  gas  passed,  or  only  about 
one-sixth  of  that  at  works  "  C." 

From  4  and  5  we  see  that  the  concentration  of  the 
phenol  in  the  liquors  from  the  hydraulic  main  and  con- 
densers (i.e.,  in  the  condensed  liquor)  is  about  ten  times 
the  concentration  in  the  liquor  from  the  standard  washers 
(i.e.  in  the  added  water). 

Taking  into  account  that  the  amount  of  condensed 
liquor  is  about  five  times  the  amount  of  water  added, 
the  phenol  washed  out  in  the  condensed  liquor  must  be 
about  50  times  the  amount  of  phenol  washed  out  by  the 
added  water.  The  concentration  of  the  phenol  in  the 
liquors  from  the  standard  washers  at  works  "  B  "  is  of  the 
same  order  as  that  at  works  "  C."  The  case  at  works 
"A,"  however,  seems  to  be  different.  (c/.  Table  1.) 
Another  sample  of  the  liquors  from  works  "  A "  was 
therefore  taken.     The  following  results  were  obtained: — 


60 


SKIRROW— THE  DETERMINATION  OF  PHENOLS  IN  GAS  LIQUORS,  &c. 


[Jan.  SI,  1908. 


Works  "  A."— Table  5. 


Point  of  sampling. 

Phenol 
Grms.  per  100  c.c. 

Well 

0-335 
0-159 
0-374 

The  percentage  of  phenol  in  the  washer  liquor  is  thus 
considerably  less  than  in  the  case  of  the  previous  sample 
taken.  It  is,  however,  still  considerably  greater  than  in 
the  case  of  the  washer  liquors  at  works  "  B  "  and  "  C." 

Taking  the  amount  of  condensed  liquor  at  works  "  A  " 
as  being  five  times  the  amount  of  the  added  water  the 
total  amount  of  phenol  in  the  former  is  from  5  to  10 
times  the  amount  of  phenol  in  the  added  water.  The 
reason  for  the  larger  amount  of  phenol  in  the  added  water 
in  the  washer  liquor  was  not  further  investigated,  but  it 
is  possibly  connected  with  the  variation  in  the  amount 
of  carbon  dioxide  in  the  gas,  the  amount  of  this  at  the 
time  of  investigation  being  excessive.  At  this  works, 
the  Chance  polysulphide  cyanide  process  was  in  use,  the 
cyanide  washer  being  immediately  before  the  tower 
ammonia  scrubber.  At  the  time  of  these  tests,  the 
thiocyanic  acid  was  also  being  driven  forward  (probably 
by  the  carbon  dioxide)  into  the  washer  liquor,  and  the 
liquor  from  this  washer  contained  more  thiocyanate  than 
any  other  washer  liquor  we  have  investigated. 

The  analyses  of  liquors  from  another  gas  works  are 
given  in  Table  6  ;  in  this  case  the  amount  of  phenol  in 
the  liquors  from  the  washer  is  even  smaller  than  at  works 
"B"  and  "  C." 


Works  "D."- 

-Table 

6. 

Point  of  sampling. 

Phenol 
Grms.  per  100  c.c. 

0-239 

Scrubber  inlet   

0-197 

Scrubber  outlet 

0-202 

Standard  washer  outlet 

0-013 

Determination  of  the  phenol  in  various  deliveries  of  gas 
liquor. — The  samples  analysed  were  the  average  of  January 
and  February  deliveries. 

Table  7. 

Phenol 
I    Grms.  per  100  c.c. 


(1)  Yorkshire  liquor  . 

(2)  Derbyshire  liquor 

(3)  Lancashire  liquor 

(4)  Ditto 

(5)  Ditto 

(6)  Ditto 


0-303 
0-328 
0-213 
0-213 
0-363 
0-323 


The  following  tables  contain  analyses  of  coke-oven 
liquors. 

Ammonia  liquor  from  Yorkshire  Simon-Carves  ovens. 
Table  8. 

Tw 2-26. 

Phenol    0-103  grm.  per  100  c.c. 

Ammonium  tliiocyanate 0-074  „ 

Free  ammonia 0-764  „ 

Fixed  ammonia    0-20  „ 

Table  9. 
Ammonia  liquor  from  Lancashire  Semet-Solvay  ovens. 

Tw 1-8. 

Phenol    0-191  grm.  per  100  c.c. 

Ammonium  thiocyanate  0-065  „ 

Determination  of  the  amount  of  phenol  vapour  in  the  gas 
at  works  "  G." — The  determination  was  carried  out  by 
passing  the  gas  through  a  train  of  washers  containing 
sodium  hydroxide  solution,  the  gas  being  first  freed  from 
tar  fog  by  filtering  through  cotton  wool  as  in  the  tar  fog 
tests  (cf.  Clayton  and  Skirrow,  J.  Cas  Light.,  June  4th, 
1907,  p.  660).  The  gas  passed  through  a  tube  containing 
cotton  wool,  which  was  placed  inside  the  main  in  order 
to  be  at  the  same  temperature  as  the  gas.     From  this  it 


passed  through  two  gas  washers  containing  500  c.c.  of 
20  per  cent,  sodium  hydroxide  solution,  and  finally 
through  a  test  meter.  About  20  cub.  ft  of  gas  was  passed 
through  in  each  case,  and  it  was  found  that  at  the  end  of 
the  experiment  about  half  the  caustic  soda  was  left 
unchanged,  thus  being  always  in  large  excess.  Much 
more  cyanide  was  absorbed  than  in  the  case  of  gas  liquor, 
and  it  was  found  advisable  to  first  convert  this  into  ferro- 
cyanide  and  remove  it  before  proceeding  to  estimate  the 
phenol.  A  check  test  showed  that  practically  no  phenol 
was  lost  in  the  process.  The  amount  of  phenol  in  the 
solutions  obtained  was  too  small  to  be  estimated  accurately 
in  the  usual  way,  and  the  following  method  was  therefore 
adopted  in  order  to  estimate  the  phenol  present.  A 
determination  was  made  of  the  concentration  of  phenol 
at  which,  on  titration  in  the  usual  way  with  iodine  and 
thiosulphate,  the  rose-pink  colour  of  the  tri-iodophenol 
just  ceased  to  be  visible. 

Solutions  were  made  up  containing  0-0010  per  cent., 
0-0005  per  cent.,  and  0-00025  per  cent,  of  phenol.  250  c.c. 
of  these  solutions  was  taken,  caustic  soda  added,  and  the 
titrations  carried  out  in  the  usual  way  with  iodine  and 
thiosulphate.  The  first  of  these  solutions  showed  a  very 
strong  rose-pink  colour.  The  second  was  still  very 
distinctly  coloured,  whilst  the  third  had  just  the  faintest 
tinge  of  rose-pink,  just  on  the  limit  of  visibility  of  the 
colour.  The  caustic  soda  solutions  through  which  the  gas 
had  been  passed  were  made  up  to  a  known  volume,  and 
an  aliquot  part  then  freed  from  cyanide,  distilled,  and  the 
distillates  made  up  to  250  c.c.  and  titrated  in  the  usual 
way.  The  end  point  solution,  if  coloured,  was  then 
diluted  to  the  limit  of  visibility  of  the  colour,  and  the 
amount  of  phenol  thus  estimated. 

Samples  of  gas  were  drawn  off  from  the  inlet  and  outlet 
of  the  Livesey  washers,  the  outlet  from  the  Standard 
washers  and  also  from  the  inlet  to  the  primary  condensers. 
The  tar  fog  in  the  gas  was  estimated  at  the  same  time. 
The  following  results  were  obtained : — 

Inlet*  to  the  Livesey  Washers. — Tar  fog  :  100  cub.  ft, 
contained  13-1  grms.  of  tar.  Phenol  vapour.  The 
solution  from  the  washers  was  made  up  to  1000  c.c,  and 
300  c.c.  tested  for  phenol.  The  end  point  liquor  showed 
only  the  faintest  trace  of  pink  colour. 

Outlet  from  the  Livesey  washers  (inlet  to  the  Standard 
washers). — Tar  fog.  100  cub.  ft.  contained  1-74  grms.  of 
tar.  Phenol  vapour.  No  trace  of  pink  in  the  titrated 
liquor. 

Outlet  from  the  Standard  washers.— Tar  fog.  100  cub.  ft. 
contained  1-69  grms.  of  tar.  Phenol  vapour.  No  trace 
of  pink  in  the  titrated  liquor. 

Inlet  to  the  primary  condensers. — In  this  case  an  empty 
gas  washer  was  introduced  between  the  cotton  wool 
filter  and  the  caustic  soda  washers,  in  order  to  condense 
the  bulk  of  the  moisture  separately.  A  considerable 
quantity  of  liquor  condensed  in  this  washer,  and  the  phenol 
in  this  was  estimated  separately.  The  phenol  in  the 
caustic  soda  washers  was  estimated  as  before  by  diluting 
the  liquor  to  the  limit  of  visibility  of  the  rose-pink  colour. 
The  results  obtained  are  contained  in  Table  10. 


Table  10. 

Temp. 

Grms.  pnenoi  per  100  cub.  ft.  of  gas. 

Point  tested. 

Condensed     Caustic 
liquor.          soda. 

Total. 

Condenser  inlet 

Ditto 
Livesey  inlet  . . 
Livesey  outlet. . 
Standard  outlet 

°F. 
121 
124 
75 
71 
66 

0-81 
1-16 

0-06 
0-11 

0-87 

1-26 
0-015—0-010 
iess  than  0-010 
Less  than  0-010 

These  figures  are  of  interest  from  their  bearing  on  the 
troatment  of  effluent  from  sulphate  of  ammonia  works, 
as  showing  that  any  attempt  to  prevent  the  ammonia 
liquor  from  taking  up  phenol  by  removing  the  tar  from 
the  hot  gas  would  be  ineffective,  sufficient  phenol  vapour 

*  In  these  experiments  on  tho  phenols  In  the  gas  the  "  inlet " 
or  "  outlet  "  refers  to  the  "  gas  inlet  "  or  "  gas  outlet." 
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being  present  in  the  gas  at  the  inlet  to  the  primary 
condensers  to  account  for  the  phenol  dissolved  in  the 
condensed  liquor  from  these  condensers. 

It  must  be  noted  in  connection  with  the  experiments 
on  the  amount  of  phenol  vapour  in  the  gas,  that  the  gas 
is  first  passed  through  a  cotton  wool  filter  which  becomes 
gradually  coated  with  tar  fog.  It  is  possible  that  this  tar 
will  not  be  in  equilibrium  with  the  gas  as  regards  phenol. 
The  tar  fog  will  have  been  precipitated  at  a  higher  tem- 
perature than  that  existing  at  the  point  where  the  deter- 
mination is  made,  and  consequently  the  tar  fog  on  cooling 
down  would  tend  to  take  up  more  phenol  from  the  gas. 
It  is  possible  that  the  interchange  of  the  phenol  between 
the  gas  and  the  tar  may  be  slower  when  the  tar  is  floating 
in  the  gas  than  when  it  is  brought  into  intimate  contact 
with  it  on  the  filter.  (On  the  other  hand,  the  amount  of 
tar  fog  present  at  the  inlet  of  the  primary  condenser 
and  Livesey  washer  is  very  much  greater  than  at  the  outlet 
from  the  Livesey  and  standard  washers.)  From  these 
causes  the  figures  for  the  phenol  vapour  in  the  gas  are 
probably  somewhat  low.  At  any  rate,  the  amount  of 
phenol  vapour  at  the  inlet  to  the  primary  condensers  is 
very  much  greater  than  at  the  inlet  to  the  Livesey  washer 
or  the  outlet  from  the  standard  washers.  If  we  assume 
that  the  amount  of  phenol  vapour  at  the  inlet  to  the 
washers  does  actually  amount  to  0-01  grm.  per  100  cub.  ft., 
and  that  the  flow  through  the  washers  amounts  to  5  galls. 
per  ton  of  coal  carbonised,  we  see  that  the  gas  contains 
sufficient  phenol  to  give  a  liquor  containing  0-005  grm. 
of  phenol  per  100  c.c.  The  liquor  actually  contains 
0-02  to  0-04  grm.  per  100  c.c.  The  difference  is  probably 
partially  accounted  for  by  the  ammonia  in  the  liquor  dis- 
solving phenol  from  the  tar  fog  passing  forward.  In  the 
case  of  the  primary  condensers,  if  we  assume  the  flow  of 
condensed  liquor  as  5  galls,  per  ton  of  coal,  and  the  phenol 
in  the  gas  at  1-0  grm.  per  100  cub.  ft.,  this  could  give  a 
liquor  containing  0-4  grm.  of  phenol  per  100  c.c.  The 
liquor  actually  contains  0-25  grm.  of  phenol  per  100  c.c. 
A  comparison  was  made  of  the  tar  obtained  from  the 
Livesey  washer  with  the  average  tar  from  the  well  at  the 
same  gas  works.  The  heavy  naphthas  were  determined 
and  also  the  tar  acids.  It  was  found  that  although  there 
was  three  times  as  much  heavy  naphtha  in  the  tar  from 
the  Livesey  washer  as  in  the  tar  from  the  well,  yet  the 
former  only  contained  about  three-fifths  of  the  amount 
of  tar  acids  which  the  latter  contained.  It  thus  seems 
certain  that  the  tar  acids  are  being  largely  washed  out 
from  the  tar  fog.  If  we  take  into  account  that,  up  to 
the  primary  condensers,  the  gas  contains  sufficient  phenol 
vapour  to  account  for  the  phenols  in  the  liquor  from  these 
condensers,  we  see  that  this  washing  of  the  tar  fog  must 
occur  largely  in  the  Livesey  washers. 

Extraction  and  examination  of  the  tar  acids  contained  in 
gas  liquor. — A  large  batch  of  gas  liquor,  taken  from  the 
well  at  works  "  C,"  was  first  acidified  with  sulphuric 
acid  to  remove  the  excess  of  sulphuretted  hydrogen  and 
carbon  dioxide.  Sufficient  caustic  soda  to  neutralise  the 
«xcess  of  acid  and  to  drive  off  the  whole  of  the  ammonia 
was  then  added,  and  the  whole  bate  a  repeatedly  boiled 
down  and  the  sodium  sulphate  allowed  to  crystallise  until 
the  mother  liquor  was  reduced  to  small  bulk,  care  being 
taken  that  a  sufficient  excess  of  caustic  soda  was  present 
to  prevent  loss  of  phenol.  The  resulting  phenate  was 
acidified  with  sulphuric  acid  and  the  phenols  extracted. 
These  were  then  distilled  through  a  four  bulb  Le  Bel 
column.     The  mixture  distilled  as  follows : — 


Table  11 

Temperature. 

Volume. 

Remarks. 

•c. 

177—180* 

18 

c.c. 

Crystallized. 

180—181 

33 

c.c. 

ditto. 

181—182 

38 

c.c. 

ditto. 

182—184 

25 

c.c. 

ditto. 

184—186 

18 

c.c. 

Partially  crystallized. 

186 — 193 

22 

c.c. 

Liquid. 

193 — 197 

8 

c.c. 

ditto. 

197 — 280 

10 

c.c. 

Without  column. 

Those  fractions  were  again  systematically  fractionated 
The  crystalline  fractions  were  drained  on  the  pump  and 
the  crystals  united,  the  drainings  being  added  to  the 
liquid  fractions. 

The  following  products  were  thus  obtained  : — (1)  Crystal- 
lised phenol ;  (2)  cresols  and  crystal  drainings  ;  (3)  high- 
boiling  residue.  A  further  examination  of  these  gave 
the  following  figures  : — 

Table  12. 


Per  cent,  on 
original  tar  acid. 


(1) 
(2) 
(3) 


58 

L14 


M.  pt. 


B.  pt. 


Contains  per 
cent,  of  phenol. 


°C. 

30—36 


•c. 

179—184 
184—201 


36 


Thus,  the  original  tar  acid  washed  out  by  the  ammonia 
liquor  contained  65-0  per  cent,  of  pure  phenol. 

Hence,  although  the  tar  contains  a  much  larger  amount 
of  cresols  than  of  phenol,  yet  owing  to  the  more  feeble 
acid  nature  of  the  cresols  the  phenol  is  preferentially 
washed  out  by  the  ammonia  liquor.  The  amount  of  pure 
phenol  which  is  lost  in  the  ammonia  liquors,  calculated 
from  the  above  figures,  amounts  to  0-37  to  0-55  lb.  per  ton 
of  coal  carbonised  ;  whilst  the  amount  of  pure  phenol 
recoverable  in  the  tar  is  only  0-53  lb.  per  ton  of  coal  car- 
bonised. Thus,  about  half  the  pure  phenol  which  is 
produced  in  the  retorts  is  lost  in  the  ammonia  liquor. 

Determination  of  the  correction  to  be  applied  to  the  per- 
centages of  phenol  in  gas  liquor  due  to  the  fact  that  the  gas 
liquor  contains  both  phenol  and  cresols. — The  analysis  was 
carried  out  in  the  usual  way  on  known  solutions  of  the 
phenol  and  cresols  extracted  from  the  gas  liquor.  1  grm. 
of  the  phenol  and  cresol  respectively  was  dissolved  in 
water  and  made  up  to  500  c.c.  The  analysis  of  this  solution 
was  then  carried  out  as  described  in  the  beginning  of  this 
paper,  the  solution  ni>t  being  distilled  but  directly  titrated. 
The  following  results  were  obtained  : — Phenol  solution  from 
gas  liquor.  100  c.c.  =  =  1-604  grm.  of  iodine  =  0-198  grm. 
of  phenols  (calc.  as  phenol).  Cresol  solution  from  gas 
liquor.  100  c.c.  =  1-426  grm.  iodine  =  0-176  grm.  of 
phenols  (calc.  as  phenol).  If  we  now  take  into  account 
the  relative  volume  in  which  the  phenol  and  cresol  fractions 
were  obtained  we  arrive  at  the  following  result : — 1  grm. 
of  average  tar  acid  =  7-691  grm.  of  iodine  =0-950  grm.  of 
phenol  (calc.  as  phenol).  We  thus  see  that  the  results 
are  about  5  per  cent,  low,  due  to  the  presence  of  cresols 
in  the  gas  liquor. 

Determination  of  the  "oxygen  absorption'''  by  the  phenols, 
etc.,  from  gas  liquor. — These  determinations  were  carried 
out  by  the  method  used  in  sewage  works  analyses.  A  very 
dilute  solution  of  the  tar  acid  was  prepared,  1  grm.  being 
dissolved  to  500  c.c.  and  10  c.c.  of  this  further  diluted 
to  500  c.c.  This  solution  thus  contained  0-002  grm.  of 
tar  acid  in  50  c.c.  of  the  solution.  The  oxidation  of 
50  c.c.  of  this  solution  was  carried  out  by  50  c.c.  of  a  dilute 
potassium  permanganate  solution  (0-79  grm.  per  litre) 
in  presence  of  dilute  sulphuric  acid.  The  reaction  was 
stopped  at  the  end  of  the  desired  interval  by  the  addition 
of  about  1  c.c.  of  10  per  cent,  potassium  iodide  solution. 
The  liberated  iodine  was  titrated  with  a  dilute  thiosulphate 
solution.  A  blank  test  with  water  alone  was  carried  out 
simultaneously.  The  oxidations  were  carried  out  at  a 
constant  temperature  (23°  C).  The  following  results 
were  obtained  : — Phenol  solution  ex  gas  liquor  (3  minutes 
test).  1  grm.  of  phenol  =  1,401  grms.  of  oxygen.  The 
above  phenol  is  of  course  not  free  from  cresol.  Cresol 
solution  ex  gas  liquor  (3  minutes  test).  The  cresol  contains 
phenol,  lgrm.  of  cresol  =  1,245  grms.  of  oxygen.  Average 
tar  acid  ex  gas  liquor.  1  grm.  of  tar  acid  =  1,343  grms.  of 
oxygen.  The  oxygen  absorption  by  very  dilute  solutions 
of  thiocyanate,  thiosulphate,  and  ferrocyanide  was  also 
determined  under  the  conditions  of  the  test.  The  following 
were  the  results  obtained  : — 

Sodium  thiocyanate,  1  grm.  =0-582  grm.  of  ox3'gen. 

Sodium  thiosulphate,  1  grm.  =0-336  grm.  of  oxygen. 

Sodium  ferrocyanide,' 1  grm. -0-018  grm.  of  oxygen. 
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Oxygen  absorption  of  an  effluent  from  a  sulphate  of 
ammonia  works. — 10  c.c.  of  the  filtered  effluent  was 
diluted  to  500  c.c,  aj?d  50  c.c.  of  this  solution  was  tested. 
1000  c.c.  effluent  =  5478  grms.  of  oxygen.  This  is 
accounted  for  as  follows  : — 

Table  13.— 1000  c.c.  Effluent. 


Grms.  present 

(Calc.  as 
sodium  salt.) 


Oxygen 
required. 


Per  cent, 
of  total 
oxygen. 


Tar  acids 

Sodium  thiocyanate  . . 
Sodium  thiosulphate 
Sodium  ferrocyanide 

2-12 
3-14 
1-58 
0-28 

Grms. 
2-847 
1-827 
0-530 
0-005 
0-269 

52-0 

33-3 

9-7 

0-1 

4-9 

100-0 

The  influence  of  the  phenols  on  the  solution  of  the 
naphthalene  problem  remains  to  be  briefly  discussed. 
It  is  contended  that  phenols  have  a  very  important 
influence  on  the  deposition  of  naphthalene  from  crude 
gas.  which  naphthalene  in  many  gas  works  comes  down 
in  a  flaky  crystalline  condition,  thus  causing  blockages 
in  the  distributing  system,  both  in  the  works  and  the 
districts  supplied.  The  supposition  is  that  if  the  tar  fog 
be  extracted  hot  the  phenols  (and  light  oils)  go  forward 
in  the  gas*  (as  has  been  shown  in  Table  10)  and  on  cooling 
deposit  along  with  the  naphthalene  as  a  solvent  thus 
keeping  it  in  the  liquid  form.  Mention  has  also  been  made 
of  the  action  of  ammonia  liquor  on  the  phenols  in  the  gas 
and  tar  fog,  thus  removing  one  of  the  best  naphthalene 
solvents.  ■{■ 

So  far  as  we  know,  no  quantitative  estimations  on  this 
point  have  been  carried  out,  J  but  it  is  hoped  that  the 
method  here  described  and  the  results  obtained  will  be  of 
value  to  those  engaged  in  investigating  this  problem. 
It  was  hoped  that  these  figures  would  show  something 
more  definite  on  this  naphthalene  question,  but  in  this 
work  the  experiments  were  not  carried  sufficiently  far  to 
warrant  any  definite  statement  being  made  on  the  subject. 

The  investigation  from  which  these  results  are  drawn 
not  bearing  directly  on  this  question,  it  was  impossible 
to  devote  further  time  to  the  elucidation  of  this  point. 

In  conclusion,  I  desire  to  express  my  indebtedness  to 
the  Directors  of  Messrs.  Hardman  and  Holden,  Ltd., 
for  permission  to  publish  these  results.  I  also  wish  to 
cordialty  thank  those  gas  managers  who  kindly  afforded 
facilities  for  the  collection  of  samples,  and  Mr.  H.  Mather 
who  carried  out  many  of  the  analyses  here  recorded. 

Discussion. 

Mr.  Samuel  Glover  said  with  regard  to  the  proportion 
of  phenols  which  went  to  the  gas  liquor  and  that  which 
stayed  in  the  tar,  where  they  were  of  value,  that  he 
could  not  help  thinking  that  the  process  of  condensation, 
which  brought  the  tar  into  close  contact  with  the  crude 
gas,  would  increase  the  proportion  of  phenols  in  the  tax. 
But  when  there  it  would  bo  necessary  to  keep  that  tar, 
whether  in  the  form  of  tar  mist  or  otherwise,  from  coming 
into  contact  with  strong  ammoniacal  liquor,  lest  the 
phenols  be  reabsorbed  and  reappear  in  the  effluent  liquors 
of  the  sulphate  of  ammonia  plant.  The  keeping  of  the 
phenols  in  tin-  tar,  where  they  were  of  some  valne,  would 
be  assisted  by  the  insertion  in  the  gas  works  plant  of  a 
tar  extractor,  the  function  of  which  was  to  remove  from 
the  crude  gas,  the  suspended  globules    of  tar,  which  woidd 

otherwise  get  into  the  washers  and  scrubbers  where  the 
phenols  would  be  absorbed  by  the  ammoniacal  liquor. 
Now  if  the  tar  vapour  was  the   rehicle  by  which   the 

phenols  came  into  contact  with  the  strong  liquor,  the 

tar   vapours    had    heller    he   removed    from    the   crude   gas 

•if.  Everitt,  Gas  World,  L908,  227;  Colman.  .).  Gas  Lichtina 
1906,  524. 

t  White  and  Clary,  .1.  (Jan  Lighting,  92.  888. 

%  White  and  clary,  loo.  hi.,  estimated  tin-  phenol  iii  scrubber 
Liquor  by  shaking  out  with  chloroform  and  weighing  the  extract, 

and   stated    that    these   liquors   contained    about    (k:    per   rent,   of 

phenol. 


before  it  touched  the  strong  liquor.  That  there  were 
less  phenols  found  in  the  liquor  from  the  outlet  of  the 
weak  liquor  finishing  washer  was  due  to  the  fact  that 
the  strong  ammoniacal  liquor  in  the  first  washers  had 
already  taken  out  the  bulk  of  it.  They  also  would  be 
glad  of  a  practical  process  which  would  remove  such 
phenols  as  did  get  carried  away  by  the  ammoniacal  liquor 
so  that  the  effluent  liquor  from  ammonia  works  would 
not  interfere  with  the  bacterial  treatment  of  sewage. 

W.  Irwin  said  as  a  predecessor  of  Dr.  Skirrow  at  the 
Miles  Platting  Works,  he  had  made  experiments  20  years 
ago  on  the  determination  of  phenols  in  treating  solutions 
in  contact  with  tar  oils.  He  used  the  bromine  method 
and  while  his  results  were  not  so  accurate  as  those  of 
Dr.  Skirrow,  they  were  sufficiently  accurate  to  show 
that  in  the  manufacture  of  carbolic  acid  as  then  con- 
ducted, they  were  losing  20  to  25  per  cent,  of  pure  phenol 
in  the  neutralised  sulphate  of  soda  solution.  This  result 
in  addition  to  the  saving  in  caustic  soda  led  him  to 
experiment  on  and  ultimately  to  substitute  carbonic 
acid  for  sulphuric  acid  for  neutralising  the  phenate  of 
soda  solution.  Dr.  Skirrow  gave  as  the  reason  why 
there  was  more  phenol  than  cresol  in  the  ammoniacal 
liquor  that  the  former  was  a  stronger  acid  than  the  latter. 
Was  it  not  quite  as  reasonable  to  assume  that,  seeing 
that  there  is  an  excess  of  carbonic  acid  present,  it  was 
due  to  the  fact  that  phenol  is  so  much  more  soluble  in 
water  than  cresol  ?  He  should  like  to  ask  Dr.  Skirrow 
if  he  had  studied  the  influence  of  temperature  of  carboni- 
sation on  the  production  of  phenols  and  their  solutions 
in  the  ammoniacal  liquor  at  various  points  of  conden- 
sation ?  Also,  if  he  had  compared  the  influence  of 
temperature  on  the  vapour  tension  of  phenol  with  that  of 
naphtha  of  similar  boiling  point.  This  might  throw  some 
light  on  the  epiestion  why  there  was  more  deposit  at 
one  point  than  at  another. 

Mr.  Raymond  Ross  said  he  had  tried  the  process  of 
phenol  estimation.  In  the  Burnley  gas  liquor  there  was 
•290  per  cent,  of  phenol  present,  and  to  that  they  added 
•05  per  cent,  pure  phenol  and  estimated  by  the  process 
described  in  the  paper  with  very  accurate  results.  He 
estimated  the  phenol  in  the  waste  liquor  from  the  still 
and  found  -115  per  cent,  and  thus  showing  a  loss  of  60  per 
cent,  of  phenol  in  the  process  of  manufacture.  The  lime 
was  fed  into  the  still  with  hot  waste  liquor. 

Mr.  Edward  Ardern  said  he  was  chiefly  interested 
in  the  composition  of  the  effluent  from  ammonium  sulphate 
plants,  as  he  was  concerned  with  its  ultimate  purification 
and  disposal.  The  information  contained  in  Table  13 
was  very  interesting  as  showing  the  effect  on  the  general 
composition  of  the  sewage  of  the  admittance  of  such 
effluents  to  the  sewers.  This  effect  was  more  strikingly 
shown  if  the  amount  of  oxygen  absorbed  from  perman- 
ganate by  the  waste  liquors  was  expressed  in  grains  per 
gallon,  terms  in  which  the  strength  of  sewage  was  often 
given.  Taking  the  figures  given  in  the  above  table 
this  was  found  to  be  equivalent  to  nearly  400  grains  per 
gallon.  (Average  oxygen  absorption  of  Manchester  sewage 
7-5  grains  per  gallon.)  The  effect  of  such  waste  liquors 
obviously  depended  on  the  relation  of  its  volume  to  the 
total  flow  of  sewage,  in  the  case  of  Manchester  the 
proportion  of  this  liquor  was  much  greater  than  was 
usual,  owing  to  the  fact  that  in  addition  to  the  recovery 
of  ammonia  from  the  ammoniacal  liquor  produced  at 
the  Corporation  gas  works,  quantities  of  outside 
ammoniacal  liquors  were  also  dealt  with  in  the  city.  Tly^ 
total  volume  of  waste  liquors  from  sulphate  of  ammonium 
plants  entering  tho  sewer  was  such  that  the  oxygen 
absorption  of  the  average  sewage  of  Manchester  was 
increased  by  between  I  and  2  grains  per  gallon.  Thus 
while  no  special  difficulty  in  connection  with  the  puri- 
fication of  the  sewage  was  introduced,  it  Mould  be  seen 
that  the  presence  (in  the  case  of  Manchester)  of  waste 
liquor  from  sulphate  of  ammonia  plants  considerably 
increased  the  amount   of  oxidisablo  matters  in  tho  sew 

and  so  long  as  the  Rivers  Authority  employed  tho  oxygen 
absorption  from  permanganate  as  a  standard  test  oi 
purity  of  sewage  effluents,  entailed  a  consequent  increase 
in  the  necessary  purification  works,  in  connection  with 
the  question  of  the  purification  of  the  effluent  from  sulphate 
of  ammonia    plants,   it    was  important  to  determine  how 
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far  the  oxygen  absorption  was  due  to  each  of  the  various 
constituents.  Analyses  had  been  made  at  Davyhuhno 
which  agreed  fairly  closely  with  the  results  given  by  the 
authors  in  Table  13.  He  was  astonished  to  learn  that 
one-half  of  the  total  phenols  produced  from  the  coal 
was  contained  in  the  ammoniacal  liquor  and  therefore 
at  present  lost.  Reference  to  the  table  quoted  would 
show  that  over  50  per  cent,  of  the  oxygen  absorption 
of  the  waste  liquor  from  the  recovery  of  ammonia  was 
due  to  the  presence  of  tar  acids.  It  therefore  appeared 
to  him — although  he  was  quite  unaware  as  to  how  far  it 
was  practicable — that  attention  should  be  directed  to 
the  question  of  collecting  the  phenols  apart  from  the 
ammoniacal  liquor,  which  would  not  only  result  in  a 
double  yield  of  phenols,  but  would  considerably  reduce 
the  difficulty  of  dealing  with  the  waste  liquor.  He  might 
refer  to  the  fact  that  for  some  time  past  Dr.  Fowler  had 
been  undertaking  filtration  experiments  with  crude  and 
diluted  waste  liquors.  These  experiments  had  met  with 
considerable  success  and  were  being  continued  with  a 
view  to  ascertaining  whether  it  was  more  economical  to 
deal  with  the  liquor  before  entering  the  sewer  than  when 
mixed  with  the  sewage  at  the  outfall  works. 

Mr.  W.  H.  Coleman  thanked  Dr.  Skirrowr  for  insisting 
upon  a  more  rational  method  of  stating  the  quantity  of 
ammonia  in  liquor  in  grammes  per  100  c.c.  rather  than 
as  ounces.  In  reference  to  Mr.  Ardern's  remarks,  he  did 
not  think  that  the  recovery  of  -5  lb.  of  phenol  per  ton  of 
coal  presented  any  great  possibilities  financially.  Its 
value  was  only  about  -9  of  a  Id.  per  ton  of  coal,  or  about 
-03  of  a  Id.  per  gallon  of  liquor. 

The  Chairman  said  with  regard  to  the  Table  10,  they 
would  observe  that  although  the  tar-fog  had  been  separated 
from  the  gas  by  the  cotton-wool  filter,  the  phenol  vapour 
passed  forward  when  the  temperature  was  fairly  high. 
Any  separation  of  the  tar  therefore  at  high  temperature 
would  not  prevent  the  phenols  going  forward  and  getting 
into  the  ammoniacal  liquor  condensed  late.  The  bulk 
of  the  liquor  condensed  in  the  hydraulic  main,  which 
liquor  also  contained  a  large  amount  of  phenols.  Any- 
thing done  to  the  gas  after  it  left  the  hydraulic  main 
would  not  greatly  influence  the  total  amount  of  phenol 
present  in  the  final  liquors.  The  results  seemed  to  show 
that  0-3  per  cent,  was  about  the  maximum  quantity  of 
phenol  which  could  be  absorbed  in  the  condensed  liquor, 
and  this  figure  was  fairly  regular  for  liquors  obtained 
from  very  different  materials. 

Dr.  Sktrrow,  in  reply  to  Mr.  Irwin,  said  the  liquors 
were  not  saturated  writh  respect  to  either  phenol  or  cresol, 
and  therefore  the  solubility  of  these  bodies  in  water  had 
no  influence  on  the  relative  amounts  of  the  two  substances 
taken  up.  He  had  not  studied  the  questions  of  tempera- 
ture of  carbonisation  with  respect  to  the  problem,  the 
temperatures  of  carbonisation  in  each  case  dealt  with 
being  high  ;  and  further  he  had  not  made  any  study  of 
the  change  of  vapour  pressure  with  temperature.  With 
regard  to  the  loss  of  60  per  cent,  of  the  phenols  from  the 
liquors  in  the  making  of  sulphate  of  ammonia,  his 
experience  had  been  that  a  much  larger  percentage  of 
the  phenols  contained  in  the  gas  liquor  than  that  men- 
tioned by  Mr.  Ross  found  its  way  into  the  waste  liquor. 


Scottish  Section. 


Meeting  held  at  Glasgow  on  Friday,  November  29th,  1907. 


MR.    R.    T.    THOMSON    EST    THE    CHAIR. 


THE  TESTING  OF  SPERM  OIL  AND  SPERMACETI. 

BY    HARRY    DUNLOP. 

The  examination  of  sperm  oil  has  received  the  attention 
of  various  authorities  on  oil  analysis,  Allen  being  among 
the  first  to  point  out  that  this  substance  was  in  reality 
a  liquid  wax  ;  while  other  observers  have  recorded  a 
number  of  "  constants  "  and  "  variables  "  for  this  oil. 
Now  it  is  unfortunate  that  in  the  compilation  of  tables 


of  "  constants,"  the  method  generally  adopted  in  standard 
books  renders  it  often  impossible  to  obtain,  for  example, 
the  specific  gravity,  iodine  value,  wax  alcohols,  etc.  for 
one  particular  sample,  which  is,  in  my  opinion,  more  impor- 
tant than  the  recording  of  a  number  of  "  constants  "  for 
different  samples  between  which  no  relationship  may  be 
traced.  For  this  and  other  reasons,  I  have  found  it 
necessary  to  obtain  and  examine  a  number  of  specimens 
of  what  I  believe  to  be  genuine  sperm  oil,  and  in  the 
present  paper  I  propose  to  refer  to  the  more  important 
constants  "  and  also  to  several  qualitative  tests  which 
assist  one  in  forming  an  opinion  as  to  the  genuineness  or 
otherwise  of  a  sample.  In  Table  A  are  embodied  the 
results  of  the  examination  of  several  samples  of  Southern 
and  Arctic  oil,  which  were  obtained  from  reliable  sources  ; 
it  also  includes  a  whale  blubber  oil,  which  does  not  call 
for  any  special  remark.  As  indicated  in  Table  A,  oils 
1  and  2  (from  two  animals)  represent  the  oil  after  removal 
of  the  spermaceti  from  the  "  head  "  and  "  body  "  matter 
respectively.  The  marked  difference  shown  in  the  iodine 
value,  saponification  value,  refraction,  etc.,  is  rather 
peculiar,  but  oils  la  and  2a  must  certainly  be  regarded  as 
abnormal,  in  fact  the  oils  from  the  ""head  "  and  "  body  " 
matter  are  seldom  if  ever  kept  separate  after  extraction 
of  the  spermaceti.  Body  oil  2b  is  also  abnormal  in  the 
amount  of  unsaponifiable  matter,  namely  44-3  per  cent., 
being  the  highest  figure  yet  recorded  for  this  constituent. 
Specific  gravity. — The  limits  generally  accepted  for  this 
"  constant  "  are  from  about  0-876  to  0-884,  and  the  figures 
here  recorded  almost  fall  within  these  limits.  Too  great 
reliance  should  not  be  placed  on  this  test  until  the  absence 
of  mineral  oil  has  been  proved,  in  which  case  a  figure  within 
the  limits  of  0-875  to  0-882  will  generally  indicate  a  pure 
oil ;  while  oils  having  specific  gravities  of  0-883  and 
upwards,  should  be  carefully  tested  as  to  their  drying 
properties,  etc. 

Wax  alcohols,  etc. — It  is  difficult  to  fix  the  minimum 
limit  for  unsaponifiable  matter  in  sperm  oil,  a  number  of 
figures  for  apparently  genuine  oils  having  been  recorded 
as  low  as  31-7  per  cent.,  the  maximum  being  about 
42-6  per  cent.  From  the  examination  of  a  large  number 
of  samples,  I  should  say  that  36  to  44  would  represent  the 
range,  although  by t far  the  greater  number  fall  between 
38  and  42  per  cent.  In  the  determination  of  the  unsaponi- 
fiable matter,  methylated  ether  should  be  used  in  prefer- 
ence to  petroleuui  ether,  which  gives  great  trouble  by  the 
formation  of  emulsion  layers  ;  a  small  quantity  of  potash 
soap  is  always  dissolved  by  the  former,  but  it  can  be 
easily  removed  by  agitation  with  ddute  caustic  potash 
solution,  followed  by  several  washings  with  water. 

Iodine  value. — As  in  the  case  of  fatty  oils,  sperm  oil 
shows  considerable  variation  in  the  amount  of  iodine 
absorbed,  the  figures  given  in  Table  A  ranging  from  70-3 
to  92-8  per  cent.,  and  figures  are  on  record  showing  almost 
as  great  a  range.  In  the  case  of  commercial  samples  I 
have  examined,  the  greater  number  gave  iodine  values  of 
from  87  to  90  per  cent,  by  the  Wijs  method,  which  gives 
with  sperm  oil  values  from  2  to  3  per  cent,  higher  than  by 
the  Hiibl  method. 

Some  discretion  is  required  when  drawing  conclusions 
from  a  high  iodine  value,  and  in  all  cases  it  is  necessary  to 
take  into  account  the  relationship  of  the  iodine  value  to 
the  specific  gravity,  saponification  value,  wax  alcohols,  etc., 
and  also  the  tendency  of  the  oil  to  "  gum  "  at  a  tempera- 
ture of  100°  C.  This  latter  test,  which  can  be  simply 
carried  out  by  exposing  a  thin  film  of  the  sample  on  a  glass 
plate  to  the  temperature  of  the  water-bath  for  24  hours, 
gives  a  very  fair  indication  of  the  presence  of  blubber 
oils  ;  the  effect  of  even  10  per  cent,  of  whale  oil  or  similar 
oil  being  quite  noticeable  after  12  hours'  exposure. 

Saponification  value. — This  "  constant "  is  of  some 
importance  when  taken  in  conjunction  with  the  specific 
gravity  and  percentage  of  unsaponifiable  matter,  but  as 
a  single  test  I  have  found  it  of  little  value. 

Refractive  power. — The  relationship  which  is  known 
to  exist  between  the  iodine  value  and  refractive  power 
of  many  fatty  oils  does  not  appear  to  hold  good  for  sperm 
oil,  although  as  a  general  rule  a  high  iodine  value  is 
accompanied  by  a  high  refraction,  but  as  an  independent 
test  the  refractive  power  must  take  a  subsidiary  place. 
It  will  be  observed  that  there  is  some  relationship  between 
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the  iodine  value  and  refractive  power  of  the  wax  alcohols, 
and  the  iodine  value  of  the  oil ;  in  fact  the  difference  in 
the  amount  of  iodine  absorbed  by  different  oils,  must  be 
due  to  the  variable  composition  of  the  wax  alcohols, 
and  not  to  the  fatty  acids. 

Refractive  power  of  the  unsaponifiable  matter. — As  the 
addition  of  10  per  cent,  of  ordinary  "  -865  "  mineral  oil 
to  the  wax  alcohols  will  raise  the  Zeiss  reading  by  about 
6  units,  a  determination  of  the  above  will  give  some  indi- 
cation of  this  adulterant.  The  highest  reading  I  have 
obtained  for  genuine  oils  is  47  scale  units  at  25°  C.  It 
is  useless  to  attempt  to  make  a  distinction  between 
Southern  and  Arctic  sperm,  as  the  "  constants  "  of  the 
two  oils  show  very  clearly.  Doubtless,  the  smell  and  taste 
give  to  the  practical  man  information  which  a  chemical 
examination  is  unable  to  furnish,  but  I  am  assured  that 
in  the  case  of  oils  rendered  from  the  fresh  blubber,  the 
distinctive  smell  of  Arctic  oil  is  almost  absent,  and  sample 
No.  3,  Table  A,  for  example,  which  was  rendered  on  board 
ship,  could  not  have  been  distinguished  from  Southern 
oil. 

Having  briefly  considered  the  "  constants  "  of  genuine 
sperm  oil,  I  will  now  refer  to  the  detection  of  the  commoner 
adulterants  met  with  in  commercial  samples.       f 

Taking  first  mineral  oil,  a  determination  and  examination 
of  the  unsaponifiable  matter  will  give  the  information 
desired.  However,  as  a  preliminary,  it  is  better  to 
apply  Holde's  test,  which  consists  in  adding  water  to  an 
alcoholic  solution  of  the  saponified  oil,  when  the  mineral 
oil  is  thrown  out  of  solution,  the  wax  alcohols  remaining 
dissolved  in  the  soap  solution.  The  quantities  given  by 
Holde,  viz. : — 6  to  8  drops  of  oil  and  5  c.c.  of  N/2  alcoholic 
potash  solution,  appear  to  be  most  satisfactory.  In 
applying  Holde's  test  to  sperm  oil,  to  any  oil  in  fact,  the 
water  must  be  added  very  carefully,  as  with  small  quantities 
of  mineral  oil  present,  the  turbidity,  which  appears  after 
the  addition  of  the  first  few  drops,  disappears  on  the 
further  addition  of  water,  but  with  some  practice  there  is 
little  danger  of  missing  the  point  where  the  solution 
becomes  turbid.  A  series  of  tests  on  mixtures  of  sperm 
oil  with  mineral  oils  of  different  specific  gravity  proved 
that  as  little  as  3-5  per  cent,  of  the  latter  could  be  detected. 

The  separation  of  the  unsaponifiable  matter  consisting 
of  wax  alcohols,  etc.,  and  mineral  oil,  may  be  attempted 
by  means  of  acetic  anhydride,  or  simply  by  applying  what 
may  be  termed  "  the  solubility  in  alcohol  test  "  and  to 
which  I  will  refer  later.  The  wax  alcohols  and  other 
naturally  occurring  unsaponifiable  substances  from 
genuine  sperm  oil  dissolve  completely  in  an  equal  weight 
of  boiling  acetic  anhydride,  the  solution  of  the  acetates 
remaining  clear  on  cooling  to  the  normal  temperature  ; 
while  mineral  oils,  although  soluble  to  a  large  extent  in 
boiling  acetic  anhydride,  separate  from  the  latter  on 
cooling.  An  apparently  simple  method  of  detecting  and 
roughly  estimating  the  mineral  oil  is  thus  suggested. 
Actual  trial,  however,  did  not  give  the  results  expected, 
as  the  following  tests  will  show.  Successive  weighed 
quantities  of  •'  -885"  mineral  oil  were  added  to  a  small 
flask  containing  3  c.c.  of  acetic  anhydride,  and  the  mixture 
boiled  under  a  reflux  condenser  after  each  addition  of 
oil.  The  first  test  after  the  addition  of  1-6  grms.  of  oil 
remained  clear  at  boiling  temperature  ;  while  a  second 
test  proved  that  over  3  grms.  of  the  same  oil  could  be 
dissolved  in  3  c.c.  of  the  solvent  at  the  boiling  point. 
In  each  case,  after  cooling  a  few  degrees,  both  solutions 
became  cloudy  and  finally  separated  into  two  layers. 
A  series  of  tests  showed  that  acetic  anhydride  at  16° 
to  20°  C.  dissolved  from  0-5  to  1  per  cent,  of  "  -885  " 
mineral  oil.  It  now  remained  to  find  whether  this  solu- 
bility would  hold  good  for  a  solution  of  wax  alcohols  in 
acetic  anhydride.  With  this  end  in  view,  2  grms.  of  wax 
alcohols  was  acetylatcd  by  boiling  with  3  c.c.  of  acetic 
anhydride,  and  weighed  quantities  of  mineral  oil  added 
from  time  to  time,  the  mixture  being  boiled  and  then 
allowed  to  cool  after  each  addition  of  oil.  After  0-05  grm. 
of  oil  had  been  added,  the  solution  which  appeared  clear 
when  hot,  became  cloudy  on  cooling,  indicating  that  the 
solution  was  saturated  ;  while  the  further  addition  of 
3  to  4  grms.  of  oil  still  gave  a  clear  solution  at  the  boiling 

{)oint.     Calculating  from  this  result,  it  appears  that  not 
ess  than  24  per  cent,  of  mineral  oil  in  the  wax  alcohols, 


or  about  9-5  per  cent,  in  the  original  sample,  could  be 
detected  by  this  test. 

Sohibility  in  alcohol. — The  solubility  of  the  unsaponifi- 
able matter  from  sperm  oil  in  ethyl  alcohol  has  been 
proposed  as  a  test  for  mineral  oil,  but  only  within  the  last 
few  years  (Analyst,  1904,  3)  has  this  test  been  thoroughly 
investigated.  Nash  showed  that  a  concentrated  solution 
of  the  wax  alcohols  in  ethyl  alcohol  was  capable  of  holding 
a  large  quantity  of  mineral  oil  in  solution,  especially  when 
absolute  alcohol  was  employed,  thus  rendering  the  test 
as  then  applied,  quite  useless,  or  worse — misleading. 
I  have  repeated  the  experiments  made  by  Nash,  and  can 
confirm  his  statements  as  to  the  solubility  of  mineral  oil ; 
even  when  alcohol  of  0-834  sp.  gr.  was  employed,  and  a 
dilute  solution  of  the  unsaponifiable  matters,  the  amount 
of  mineral  oil  dissolved  was  considerable. 

Flashing  point. — The  flashing  point  has  also  been  pro- 
posed as  a  test  for  mineral  oil  in  sperm  oil.  A  number  of 
genuine  sperm  oils,  when  tested  in  Gray's  apparatus, 
flashed  at  from  410°  to  422°  F.,  and  experiments  with 
mixtures  showed  the  test  to  be  of  considerable  value. 
For  example,  a  mixture  of  sperm  (flashing  point  416°  F.) 
with  5  per  cent,  of  "  -865  "  mineral  oil,  flashed  at  361°  F., 
and  with  5  per  cent,  of  0-896  mineral  oil,  at  392°  F. 

I  should  like  here  to  refer  to  the  statement  so  often 
made,  that  sperm  oil  does  not  contain  glycerol ;  even  the 
latest  published  text  books  referring  to  sperm  oil  as  con- 
sisting entirely  of  the  esters  of  monohydric  alcohols. 
Assuming  this  to  be  correct,  the  percentage  of  glycerol 
yielded  by  a  sample  will  be  an  exact  measure  of  the  amount 
of  fatty  oil  present.  Now,  when  examining  commercial 
samples  suspected  of  adulteration  with  blubber  oils,  I 
have,  in  certain  cases,  found  <;hat  the  percentage  of  fatty 
oil  aa  calculated  from  the  glycerol  was  greatly  in  excess 
of  what  one  would  have  expected  from  a  consideration 
of  the  "  constants."  As  this  threw  some  doubt  on  the 
accuracy  of  the  method,  I  tested  a  number  of  genuine 
sperm  oils  for  glycerol,  with  the  following  results,  which 
prove  that  the  above  as  a  general  statement  is  quite 


erroneous. 


Oil. 

Wax  alcohols. 
Per  cent. 

Glycerol. 
Per  cent. 

38-02 
39-22 
41-16 
42-28 
44-30 

2-56 
2-26 
2-51 
1-53 
1-36 

The  glycerol  was  determined  by  the  acetin  method  after 
extraction  with  ether-alcohol  mixture.  It  is  therefore 
dangerous  to  attempt  to  calculate  the  percentage  of  fatty 
oil  present  from  the  amount  of  glycerol  found,  especially 
when  quantities  under  2-5  per  cent,  are  obtained.  Since 
writing  the  above,  I  find  that  Fendler  (Chem.  Zeit.,  1905> 
29,  555)  found  1-32  per  cent,  of  glycerol  in  a  genuine 
sperm  oil. 

A  more  promising  method  of  detecting  blubber  oils 
will,  I  think,  be  found  in  the  estimation  of  the  brominated 
glycerides  insoluble  in  a  mixture  of  alcohol  and  carbon 
tetrachloride  (Procter  and  Bennett,  this  J.,  1906,  798). 
The  following  results  were  obtained  by  above  method  : — 

"  Bromides." 
Per  cent. 

1.  Cachalot  "  head  " 1-13 

2.  Cachalot  "  body  "    2-00 

3.  Cachalot  "  body  "    2-30 

4.  Bottlenose 3-04 

5.  No.  2  with  10  per  cent,  whale  oil 3-68 

These  values  are  in  fair  agreement  with  Walker  and 
Warburton's  experiments,  but  as  Procter  and  Bennett 
have  obtained  6-2  to  6-5  per  cent,  of  "  bromides  "  from 
sperm  oil,  further  investigation  with  genuine  oils  would 
be  required  before  placing  any  relianco  on  the  method. 

Viscosity. — Before  the  introduction  of  mineral  oils 
became  general,  sperm  oil  was  the  standard  lubricant 
for  all  classes  of  light  machinery.  At  the  present  day  it 
is  almost  entirely  superseded  by  m'neral  oi!s.  No  doubt 
sperm  oil  shows  a  better  "  maintenance  of  viscosity  "  at 
high  temperatures  than  mineral  oil  of  similar  specific 
gravity,  as  will  bo  seen  on  reference  to  Table  B,  but  this 
fact  has  possibly  been  unduly  emphasised  in  the    past. 
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The  point  here  arises  as  to  what  can  fairly  be  deduced  from 
a  comparison  of  the  curves  of  such  dissimilar  oils  as  lard 
and  sperm.  A  comparison  can  be  made  between  sperm 
and  mineral  oils  with  approximately  the  same  rate  of  flow 
at  an  initial  temperature  ;  but  it  appears  hardly  fair  to 
compare  sperm  with  lard  and  other  fatty  oils,  since  the 
rate  of  flow  is  so  widely  different  at  70°  F.  This  is  evident 
on  considering  that  the  possibility  of  change  is  so  much 
less  in  the  case  of  sperm,  because  a  point  is  reached  at  a 
higher  temperature  where  the  rate  of  flow  must  be  prac- 
tically the  same  for  the  two  oils. 

Spermaceti. — In  Table  C  are  embodied  the  results  of 
an  examination  of  several  samples  of  genuine  spermaceti, 
two  of  which  were  prepared  in  the  laboratory  from  the 
"  head  matter  "  of  the  Cachalot  whale.  It  will  be  observed 
that  the  iodine  values  given  in  above  table  are  considerably 
higher  than  those  hitherto  recorded,  sample  No.  1  being 
specially  noticeable  in  this  respect.  With  this  sample 
the  high  absorption  can  be  accounted  for  by  the  presence 
of  a  little  oil,  due  to  the  low  temperature  and  pressure 
employed  in  its  preparation  ;  but  when  comparing  these 
values  with  older  published  figures,  one  must  make 
allowance  for  the  higher  absorption  given  by  the  Wijs 
over  the  old  Hiibl  method.  The  other  constants  do  not 
call  for  any  special  remark. 

In  testing  commercial  samples,  the  melting  point,  or 
preferably  the  solidifying  point,  in  conjunction  with  the 


saponification  and  acid  values,  will  in  many  cases  detect 
adulteration,  but  an  examination  should  always  include 
a  determination  of  the  iodine  value,  as  well  as  special 
tests  for  paraffin  wax  and  stearic  acid.  For  the  detection 
of  the  former  I  have  found  Holde's  test,  as  in  the  case 
of  sperm  oil,  to  be  quite  reliable,  as  direct  experiment  on 
mixtures  proved  that  as  little  as  3-5  per  cent,  of  paraffin 
wax  could  be  detected  in  this  way.  However,  much 
smaller  quantities  of  the  latter  adulterant  can  be  detected 
by  separating  the  wax  alcohols,  boiling  with  acetio 
anhydride,  and  observing  the  behaviour  of  the  solution. 
As  in  the  case  of  the  alcohols  from  sperm  oil,  those  from 
genuine  spermaceti,  when  so  treated,  give  a  clear  solution 
on  cooling  to  the  normal  temperature,  but  if  paraffin  wax 
be  present,  the  solution  soon  turns  cloudy,  due  to  separa- 
tion of  the  latter.  Working  in  this  way  it  is  possible  to 
detect  2-5  per  cent,  or  less  of  mineral  wax  in  the  unsaponifi- 
able  matter,  or  equal  to  1*2  to  1*3  per  cent,  in  the  original 
sample. 

For  the  detection  of  stearic  acid  I  have  found  the  well- 
known  ammonia  test  reliable,  down  to  about  3  per  cent., 
but  with  smaller  quantities  the  test  appeared  somewhat 
uncertain.  A  determination  of  the  unsaponifiable  matter 
will,  of  course,  afford  a  rough  means  of  calculating  the 
amount  of  mineral  wax  present  in  a  sample,  but  where 
qualitative  tests  have  given  negative  results,  there  is 
little  to  be  gained  by  carrying  out  a  further  examination. 


Table  A. 

Southern  and  Arctic  Sperm  Oils  from  reliable  sources. 


Cold 
test. 
°C. 


Sp.  gr. 

at  15-5 

°C. 


!    Wax 
I  alcohols, 
[     etc. 
Per  cent. 


Iodine 
value. 
(Wijs.) 


Saponi- 
fication 
value. 
Per  cent. 


««3 
<B   U 


•OP4 


Wax  alcohols,  etc. 


Iodine 
value. 
(Wijs.) 


Melting 

point. 

°C. 


Zeiss  refracto- 
meter. 


25°  C.    40*  C 


la.  Cachalot  oil  from  "  head  matter  " 
lb.  Cachalot  oil  from  "  body  matter 
2a.  Cachalot  oil  from  "  head  matter  " 
2b.  Cachalot  oil  from  "  body  matter  ' 

3.  Arctic  sperm  (bottlenose) 

4.  Arctic  sperm  (bottlenose) 

5.  Southern  sperm    

6.  Southern  sperm    

7.  Whale  (blubber)  oil 


9-5 
8-5 

7 
7 


•8779 

•8772 

•880 

•8757 

•8806 

•8786 

•8791 

•8798 

•9241 


42-28 
42-14 
4M6 
44-30 
38-02 
39-22 
41-16 
39-20 


76-30 
92-85 
70-35 
87-90 
88-75 
82-80 
84-35 
84-37 
136-30 


14-02 
12-48 
14-44 
12-20 
12-90 
12-48 
12-97 
12-90 
19-28 


49-7 
54-8 
60-0 
54-6 
55-2 
55-3 
64-6 

70-5 


4-60 
1-42 
1-39 
1-07 
•73 
1-43 
1-16 
2-53 
6-28 


60-43 

83-17 

53-7 

79-77 

80-35 

69-4 

68-5 

69-37 


32    -32-5 

24-5-25-5 

31-5-32-5 

23    -24 

23-5-24 

23 

26-5 


47-0 

47-0 
46-7 
46-2 
45-7 


35-0 
39.0 
35-0 

38-7 
38-2 
37-7 


Table  B. 
Viscosities  by  Redwood- s  viscometer. 


No. 


Seconds  for  50  c.c. 


Ratio  calculated. 


Oil. 


70°  F. 


1 
2 
3 
4 
5 
8 
7 
8 
P 
10 
11 


Sperm 

Sperm 

Southern  sperm 

Arctic  sperm 

Sperm    

Mineral  oil,  0-893    

50  per  cent.  No.  5  and  50  per  cent.  No.  6 

Horse  oil    

Lard  oil 

Tallow  oil 

Whale  oil    


164 
146 
148 
160 
161 
166 
157 
286 
357 
382 
250 


90°  F. 


140"  F. 


70°  F. 


109 
102 
106 

110 
99 
102 
180 
220 
234 
159 


56 
52 
64 
57 
58 
48 
62 
80 
90 
94 
72 


100 
100 
100 
100 
100 
100 
100 
100 
100 
100 
100 


90'  F. 


66'4 
69-8 
71.6 

68-3 
59-6 
64-9 
62-9 
61-6 
61-2 
63-6 


140"  F. 


34-1 

35-6 

36-4 

35-0 

36-0 

28-9 

33-1 

28 

25-2 

24-6 

28-8 


Table  C. 

Genuine  spermaceti. 


Spermaceti. 


Melting 

point. 

°C. 


si 


Iodine 

value 

(Wijs 


Wax 
alcohols, 

etc. 
Per  cent. 


Fatty 

acids, 

per  cent. 


KSlrtrt   We  acid 
'"-/pTcS 


Saponi- 
fication 
value, 
per  cent. 


Wax  alcohols,  ete. 


Melting 
point  °C. 


Iodine 
value. 


1.  From    "  head    matter,"    Cachalot. 

Extracted  in  laboratory 

2.  From    "  head    matter,"    Cachalot. 

Extracted  in  laboratory 

3.  Reliable  source  (refined) 

4.  Reliable  source  (refined)   

5.  Reliable  source  (refined)    


41  -41-5 

41    -42 

44  -445 

45  5-46 
45    -45-5 


41 


44 

45-7 

45 


9-33 
7-21 
5-32 
5-50 


54-22 

53-20 
53-00 
51-56 


49-78 
50-58 


32-33 

_ 

12-90 





12-90 

39-5-40 

— 

12-06 



0-10 

12-18 

— 

0-24 

12-06 

46  -46-5 

45-5-46 

47  -47-5 
47-5-48 
47-5-48 


6-35 
4-26 
3-41 
2-98 
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Journal  and  Patent  Literature, 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows : — 

English. — Sd.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States. — Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  Berlin  et  Cie.,  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Stills  s    Continuous .     E.  Krepper,  St.  Louis,  U.S.A. 

Eng.  Pat.  2800,  Feb.  4,  1907. 
See  U.S.  Pat.  843,217  of  1907  ;  this  J.,  1907,  396.— T.  F.  B. 

Cooling,  washing  or  enriching  of  gases  or  liquids.  E.  C.  R. 
Marks,  London.  From  Act.-Ges.  fur  Kohlendestillation, 
Gelsenkirchen-Bulmke,  Germany.  Eng.  Pat  6023, 
March  12,  1907. 

The  gas  enters  the  apparatus 
near  the  bottom  througb  the 
pipe,  a,  passes  upwards 
through  the  spiral  chamber 
formed  by  the  helical  plate, 
b,  and  escapes  at  the  top 
through  the  pipe,  c.  The 
washing  liquid  enters  at  the 
top  of  the  chamber  through 
a  number  of  jets,  d,  flows  down 
over  the  surface  of  the  spinal 
plate  and  escapes  at  the 
bottom.  In  each  whorl  of 
the  spiral  there  are  as  many 
slots,  e,  as  there  are  inlets,  d. 
The  washing  liquid  from  any 
one  of  the  inlets  flows  round  a 
portion  of  the  upper  whorl 
and  then  drops  through  the 
slot  to  the  next  whorl,  flows 
round  a  portion  of  this  and 
then  again  drops  on  to  the 
■whorl  beneath,  and  so  on. 
Each  separate  supply  of  liquid 
therefore  flows  round  the 
spiral  to  the  bottom  without 
getting  mixed  with  the  liquid 
from  the  other  inlets.  As 
the  liquid  falls  through 
n~]'.'  the  slots,  it  forms  a  veil 
or  screen  of  liquid  through 
which  the  gas  flowing 
upwards  mu«t  pass,  and  in 
order  to  prevent  the  liquid 
from  collecting  together  and  falling  in  a  single  stream, 
screens  of  perforated  plates,  /,  are  arranged  to  guide  the 
liquid  in  its  fall  and  to  cause  it  to  spread  out.  Doors,  g, 
are  provided  to  enable  the  perforated  plates  to  be  with- 
drawn for  cleaning. — W.  H.  C. 

Mixtures  of  liquids  [liquid  air,   etc.]  7    Determining  and 

recording  the  composition,  at  any  time,  of  boiling . 

The  British  Oxygen  Co.,  Ltd.,  London.  From  Ges.  fur 
Linde's  Eismaschinen  A.-G.,  Munich,  Germany.  Eng. 
Pat.  19,813,  Sept.  4,  1907. 
If  into  a  boiling  mixture  of  liquids  present  in  unknown 
proportions,  a  vessel  be  introduced  which  contains  a 
mixture  of  the  same  liquids  in  known  proportions,  the 
temperatures  of  the  two  mixtures  will  be  the  same,  but 
their  saturation  pressures  will  vary  according  to  the 
proportions  in  the  mixtures.  If  the  two  vessels  be  con- 
nected each  to  one  side  of  a  liquid  pressure  gauge,  the 
variation  in  the  heights  of  the  liquid  columns  will  be  at 
any  moment  proportional  to  the  composition  of  the 
mixtures.  The  mixture  of  unknown  composition  con- 
tained in  the  vessel,  A,  heated  by  the  coil,  B,  has  the 
vessel,  C,  containing  the  mixture  of  known  proportions, 
immersed  in  it.  The  two  vessels  are  connected  to  the 
gauge,  E,  by  the  tubes,  D,  and  F,  and  the  difference  of 
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level,  h,  indicates  the  composition  of  the  mixture  in  A. 
If  the  liquids  are  gaseous  at  ordinary  temperatures,  a 
reservoir,  G,  having  a  pressure  gauge,  g,  is  provided,  and 
a  tap  is  interposed  in  the  pipe,  D,  at  d.  When  in  use,  the 
gas  in  the  reservoir,  G,  condenses  as  a  liquid  'n  C,  and  the 
tap,  d,  is  then  opened. — W.  H.  C. 

Filter    elements ';     Lining    for .     C.     Sellenscheidt, 

Berlin.     Eng.  Pat.  20,375,  Sept.   12,   1907. 

The  frames,  or  plates  of  filter-presses  are  covered,  or 
lined  with  hard  rubber,  or  vulcanite,  but  have  the  vulcanite 
covered  with  soft  rubber  at  those  places  which  form  the 
joints.— W.  H.  C. 

Filter-press  with  press-membranes.     M.  Hankel.     Ger.  Pat. 
174,983,  March  16,   1905. 

The  press  is  made  up  of  a  number  of  elements  the  sides 
of  which  are  hollowed  out,  so  that  when  the  parts  are 
assembled,  lens-shaped  chambers  are  formed.  Membranes 
are  stretched  between  the  filter  elements,  and  under  the 
pressure  of  the  material  being  filtered,  are  forced  up  against 
one  side  of  the  respective  chambers,  the  other  side  of  which 
is  covered  with  a  filter-cloth.  The  inlet  pipes  for  the 
material  to  be  filtered  and  for  the  compressing  or  washing 
agent  are  parallel  to  the  axis  of  the  press,  and  communicate 
with  the  chambers  by  transverse  pipes.  When  the 
material  is  fed  into  the  press,  it  fills  the  chambers,  and 
the  filtrate  passes  through  the  filter-cloths  and  away 
through  suitable  channels.  The  compressing  agent  is 
then  introduced  and  enters  the  chambers  behind  the 
membranes,  and  compresses  the  press-cakes.  The  mem- 
branes may  be  of  pervious  material  to  allow  of  compressing 
and  washing  the  press-cakes  at  the  same  time. — A.  S. 

Carbon    dioxide,    etc.     Eng.    Pat,    28,183.     Sec    XXIIL, 
under  Apparatus. 


II.— FUEL,    GAS,    AND    LIGHT. 

Neiv  Zealand  coals  ;    Analyses  of .     Report  by  J.  S 

Maclaurin  to  the  Mines  Dept.,  New  Zealand. 

Detailed  results  are  eiven  of  the  analysis  of  a  large 
number  of  New  Zealand  coals,  including  figures  for  the 
calorific  power,  as  determined  in  a  Mahler  bomb  calori- 
meter, and  of  the  evaporative  power.  The  semi-anthracite 
coals  from  Paparoa  are  not  so  rich  in  fixed  carbon  as 
some  samples  of  Welsh  anthracite  examined  for  compari- 
son, but  are  equal  to  the  latter  in  evaporative  power, 
and    contain    less    sulphur.     The    bituminous    coals    are 
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useful  for  producing  steam  or  for  gas-making,  or  for 
household  purposes,  and  yield  coke  of  good  quality. 
Those  from  Paparoa,  Westport,  Point  Elizabeth,  and 
Brunner,  are  somewhat  better  than  the  samples  of 
Canadian  aud  New  South  Wales  coals  with  which  they 
were  compared.  The  glance  coals  do  not  in  all  cases 
yield  such  compact  coherent  coke  as  the  bituminous  coals, 
but  are  good  for  either  steam  raising  or  for  household  use. 
The  lignites  and  brown  coals  are  useful  for  household 
purposes.  The  use  of  the  bituminous  coals  and  lignites 
for  the  manufacture  of  producer-gas  is  also  discussed. 

—A.  S. 


Patents. 

Fuel  and  coke  ;     Production  of  

and  J.  R.  Graham,  AYalthamstow. 
Dec.  13,  1906. 


H.   S.   Robertson 
Eng.  Pat.  28,475, 


A  binding  agent,  of  the  kind  described  in  Eng.  Pat. 
>1  of  1906  (this  J.,  1907,  1190),  with  or  without  the 
addition  of  the  tarry  precipitate  therein  described,  is 
mixed  with  lime,  pulverulent  silica,  and  a  small  pro- 
portion of  saltpetre,  and  the  whole  is  raised  to  the  boiling 
point.  To  this  mixture  is  added  anthracite  coal,  powdered 
anthracite,  coal  dust,  or  the  like,  in  the  proportion  of 
about  3k  parts  of  the  mixture  to  96|  of  the  coal,  and 
the  product  is  formed  into  blocks  as  usual.  These  may 
be  converted  into  coke  in  any  ordinary  coking  furnace. 

— H.  B. 

Hydrocarbons  of  high  boiling  point  [motor  fuel]  ;    Process 

for  increasing  the  explosiveness  of .     Rutgerswerke- 

A.-G.     Fr.  Pat.  380,883,  Aug.  17,  1907. 

Liquid  hydrocarbons  of  high  boiling-point,  and  ethylic 
alcohol,  are  rendered  suitable  tor  use  in  motors  working 
at  low  compression,  by  the  addition  of  small  quantities 
of  combustible  liquids  which,  at  a  temperature  of  100°  C, 
have  a  vapour  tension  of  at  least  2000  mm.  ;  e.g.,  ether, 
sulphides  of  carbon,  or  hydrocarbons  of  low  boiling-point. 
For  example,  to  a  tar-oil  fraction,  of  which  over  90  per 
cent,  distils  between  160°  and  260°  C,  and  of  which  the 
flash-point  (Pensky)  is  51°,  there  is  added  1  per  cent. 
•of  gasoline  or  ether. — H.  B. 

Vertical  retorts  for  the  destructive  distillation  of  coal. 
H.  W.  Woodall,  Wiinbourne,  and  A.  McD.  Duckham, 
Upper  Parkstone,  Dorset.  Eng.  Pat.  28,580,  Dec.  14, 
1906. 

In  operating  vertical  retorts,  having  at  their  lower  ends 
gas-tight  hoppers,  provided  with  means  for  removing 
the  coke  periodically  without  egress  of  gas  or  ingress 
of  air,  the  coke  is  quenched  by  means  of  water  or  steam 
in  the  bottom  of  the  hopper  or  in  the  discharging  device. 
By  this  means  the  gas  absorbed  by  the  coke  is  expelled 
before  the  coke  is  discharged. — H.  B. 


Producer  gas  ;     Manufacture   of .     W.    J.    Crossley 

and  T.  Rigby,  Manchester.     Eng.  Pat.  28,181,  Dec.  11, 
1906. 

In  the  manufacture  of  producer  gas  from  bituminous 
fuel,  particularly  of  the  caking  variety,  the  fuel  is  first 
burned  partially  on  some  mechanically  operated  device, 
such  as  the  rocking  fire-bars,  a,  so  as  to  destroy  the 
bituminous  matter  and  keep  the  fuel  in  a  free  condition. 
The  coked  fuel  then  descends  into  the  producer  proper, 
and  the  gas  produced  is  drawn  off  at  g.  The  primary 
air  supply,  drawn  in  through  the  fire-bars,  a,  passes  off 
with  the  gaseous  and  tarry  products  through  the 
channel,  r,  and  enters  the  producer  through  the  fire- 
bars, d.  Secondary  supplies  of  air,  steam  or  other  gases 
may  be  admitted  by  pipes,  e,  e1,  and  e2.  In  some  cases 
a  rotating  valve  may  be  interposed  between  the  producer 
proper  and  the  upper,  coking  region  ;  this  valve,  which 
is  provided  with  pockets  or  the  like,  to  ensure  the  con- 
tinuous  or   intermittent  feeding   of  the   coked  fuel  into 


the  producer,  prevents  tarry  gases  being  drawn  down 
through  the  coke  and  ensures  that  they  will  all  pass 
through  the  channel,  c. — H.  B. 

Producer  gas  generators.     W.  J.  Crossley  and  T.  Rigby, 
Manchester.     Eng.  Pat,  28,834,  Dec.  18,  1906. 

In  producers  of  the  type  described  and  illustrated  in 
the  preceding  abstract,  the  fire-grate  for  the  primary 
combustion  is  adjustably  fixed  at  such  an  inclination 
that  the  burning  fuel  will  slide  down  it  gradually  and 
easily  by  gravity,  the  inclination  being  so  adjusted  that 
the  volatile  matters  of  the  fuel  will  have  been  sufficiently 
expelled  before  the  resulting  coke  reaches  the  producer 
proper. — H.  B. 

Fuel    gas    from    mineral    carbonates    and    carbonaceous 

materials  ';,    Apparatus  for  manufacturing  .     C.  H. 

Rider,  St.  Louis,  Miss.,  U.S.A.  Eng.  Pat.  21,078, 
Sept.  23,  1907. 
Three  inclined  retorts  are  arranged  one  above  another 
in  a  setting  of  the  usual  kind,  and  are  provided  at  each 
end  with  air-tight  lids  ;  they  are  in  communication  at 
their  lower  ends  by  means  of  tubular  connections.  The 
two  lower  retorts  are  filled  with  limestone,  or  other 
mineral  carbonate,  whilst  the  uppermost  retort  contains 
coarsely-broken  charcoal  or  other  carbonaceous  material. 
During  the  heating  of  the  retorts,  carbon  dioxide  is 
expelled  from  the  carbonate  and  passes  through  the 
heated  carbon  in  the  uppermost  retort,  becoming  con- 
verted into  the  monoxide  ;  simultaneously  small  propor- 
tions of  methane  and  hvdrogen  are  evolved.  'I  he  gas 
obtained  contains  but  little  nitrogen.  The  gas  is  drawn 
off  from  the  upper  end  of  the  top  retort  by  means  of 
an  exhauster. — H.  B. 
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Gas-producer.     O.   K.   Zwingenberger,  New  York.     U.S. 
Pat.  874,276,  Dec.  17,  1907. 

The  body  of  the  producer  is  divided  into  two  compart- 
ments by  a  vertical  wall  which  extends  from  the  bottom 
to  near  the  top.  A  grate  is  provided  on  each  side  of  the 
wall  near  the  bottom,  and  the  gas  outlet  is  placed  on 
one  side  of  the  producer  slightly  above  the  level  of  one 
of  the  grates,  which  has  a  bridge  built  upon  it  near  the 
centre.— W.  H.  C. 

Water-gas  ;    Generator  for .     F.    Dannert,   Assignor 

to  J.  A.  Hutmacher,  Berlin.  U.S.  Pat.  874,309,  Dec.  17, 
1907. 

See  Addition  of  Aug.  10,  1906,  to  Fr.  Pat.  364,210  of  1906  ; 
this  J.,   1907,  85.— T.  F.  B. 

Gas  producer.     W.  Towns,  Liverpool.     U.S.  Pat.  874,458, 
Dec.  24, 1907. 

See  Eng.  Pat.  14,090  of  1905  ;  this  J.,  1905,  1163.— T.  F.  B. 

Blast-furnace   and   other   gases  ;•     Process   and   apparatus 

for  purifying .     F.    Sepulchre.     Fr.  Pat.  381,351, 

Aug.  29,  1907.  Under  Int.  Conv.,  Jan.  7  and  July  2, 
1907. 

See  Eng.  Pat.  13,510  of  1907  ;  this  J.,  1907, 1 189.— T.  F.  B. 

Metallic    incandescence    bodies   for    electric    glow    lamps  j 

Method  of  and  means  for  producing .     Deutsche 

Gasgluhlicht  Akt.-Ges.,  Berlin.  Eng.  Pat.  28,775, 
Dec.  17,  1906.     Under  Int.  Conv.,  March  27,  1906. 

See  Fr.  Pat.  372,537  of  1906 ;  this  J.,  1907,  521.— T.  F.  B. 

Electric  incandescent  lamps.  The  Westinghouse  Metal 
Filament  Lamp  Co.,  Ltd.,  London.  Eng.  Pat.  18,923, 
Aug.  22,  1907.     Under  Int.  Conv.,  Nov.  23,  1906. 

A  dutiable  conducting  connection  is  made  between  the 
metallic  filament  and  leading-in  wires  of  an  incandescence 


Incandescence  bodies  of  tungsten  j    Manufacture  o/  . 

Ges.    fiir    Verwertung    Chemischer    Produkte    m.b.H. 
Fr.  Pat.  380,802,  Aug.  13,  1907. 

Filaments  of  tungsten  which  are  electrically  constant 
(obtained,  for  example,  by  subjecting  filaments  made  of 
very  finely  divided  tungsten  to  the  temperature  at  which 
they  are  to  be  used)  are  rendered  constant  in  lighting 
power  by  subjecting  them  during  manufacture  to  a 
temperature  below  the  melting-point  of  tungsten  but 
higher  than  that  at  which  they  will  be  used. — H.  B. 

Lamp  filaments  and  current  leads  ;•    Conducting  connection 

between  ,  and  process  for  making  the  same.     The 

Westinghouse    Metal    Filament    Lamp    Co.     Fr.    Pat. 
381,031,  Aug.  20,  1907.  Under  Int.  Conv.,  Nov.  23, 1906. 

See  Eng.  Pat.  18,923  of  1907  ;    preceding.— T.  F.  B. 
Cyanogen,  etc.     Eng.  Pat.   2090.     See  VII. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR    PRODUCTS,    PETROLEUM, 
AND    MINERAL    WAXES. 

Normal  paraffins  from  lignite  in  the  cathode-light  vacuum : 

Fractionation    of .     F.    Krafft.     Ber.,    1907,    40, 

4779—4784. 

The  author  has  found  that  in  a  vacuum  which  is  high 
enough  for  the  cathode-light  to  develop  its  proper  colour, 
the  boiling  point  of  a  substance  is  affected  by  the  height 
of  the  column  of  its  own  vapour  (Ber.,  1905,  38,  248). 
These  observations  were  made  use  of  in  the  examination 
of  paraffin  from  a  Saxon  lignite.  This  paraffin  softened 
at  the  ordinary  temperature  and  was  completely  fluid  at 
80°  C.     It  yielded  the  following  fractions  : — 


Fraction. 


II. 


III. 


IV. 


B.  pt.  in  °C.  at  0  mm. ;  vapour  column  about  110  mm. 

Approximate  m.pt.  in  *C 

Total  weight  448-7  grms 

Weight  of  fraction,  per  cent 


170' 

18°— 47* 

47-2  grms. 

10-5  % 


170s— 200* 

47°— 52-5° 

87-2  grms. 

19-4  % 


200°— 230° 

53°— 65° 

111-5  grms. 

24-8  % 


230°— 260° 

65°— 69-5° 

76-1  grms. 

16-9  % 


above  260* 
70°— 80* 
126-7  grew. 
28-2  % 


electric  lamp,  by  mixing  metallic  oxides  (preferably  oxides 
of  the  metals  of  which  the  filament  and  wires  are  composed) 
with  aluminium  or  other  metal  suitable  for  producing  an 
exothermic  reaction,  applying  this  mixture  to  the  joint, 
with  or  without  the  addition  of  a  suitable  liquid  or  flux, 
and  finally  heating  the  mass  at  a  point  so  as  to  initiate 
the  reaction.  The  high  temperature  generated  and  the 
alloy  produced  by  the  reaction  cause  the  filament  and 
wires  to  be  thoroughly  soldered  together. — H.  B. 

Incandescence  electric  lamp  filarnents  of  refractory  metals 
such  as  tungsten,  molybdenum,  thorium,  etc.  ,•  Manu- 
facture of .     Siemens  und  Halske  A.-G.     Fr.  Pat. 

380,740,  Aug.    10,   1907.     Under  Int.   Conv.,  Aug.   28 
and  Sept.  15,  1906,  and  June  8,  1907. 

The  refractory  metal  in  fine  powder  is  converted  into  a 
plastic  mass  by  means  of  a  small  proportion  of  an  agglu- 
tinant,  such  as  gelatin,  glue,  or  collodion  ;  the  mass  is 
extruded  into  fine  threads,  which  are  dried,  heated  gently 
at  first  (preferably  by  means  of  external  heating)  in 
vacuo  or  in  an  inert  atmosphere,  and  finally  raised  to  a 
white  heat  by  means  of  an  electric  current.  When 
(.'(■latin  is  employed  as  the  agglutinant,  it  is  dissolved  in 
glacial  acetic  acid.  When  collodion  is  employed,  the 
extruded  threads  are  preferably  placed  in  water  or  other 
liquid  to  wash  them  and  keep  them  fresh  ;  when  taken 
from  the  water  they  may  be  given  any  desired  shape. 
Small  quantities  of  other  agglutinants  may  advan- 
tageously be  mixed  with  the  collodion. — H.  B. 


After  four  fractionations,  fractions  II.,  III.  andlV.. 
were  subjected  to  a  fifth  fractionation,  when  the  following 
series  of  paraffins  was  obtained,  the  formula  of  which 
were  confirmed  by  molecular  weight  determinations : — 


Weight 

B.  pt.  at 

M.  pt. 

Sp.  gr. 

Formula. 

in  grms. 

0  mm.  in  °C. 

°C. 

when  fluid. 

Ci»H4o 

2 

109 

31-8-32 

C40H42 

3-5 

117-5 

36-3-36-6 

•  ■:::. 

C21H44 

6-2 

125-5 

39-9-40-2 

0-7778 

C22H46 

9-5 

130-5 

44-0-44-5 

0-7778 

C23W4  g 

11-5 

138 

47-2-47-5 

••7799 

C24HB0 

16 

145-5 

50-7-51-3 

0-7781 

C2  6  Hj  j 

17-5 

152-5 

63-8-54 

0-7785 

C  2  e  H  5  4 

18 

160 

56-8-57 

0-7787 

C27H  5« 

21 

167 

about  69-4 

0-7789 

C2sHs  n 

15-4 

173-5 

about  61-6 

0-7792 

C  2  »  H  e  0 

16-8 

179 

63-6-64-1 

0-7797 

C  j  0  H  s  2 

13-8 

186 

65-6 

0-7797 

C  3 1 1 1  (i  4 

10-9 

193-5 

68-4 

0-7799 

8-7 

201 

69-8 

0-7798 

9-5 

208 

71-8 

0-7801 

5-8 

215 

about  73 

0-7806 

C35H72 

4-2 

222 

about  74 

0-7813 

Cs»H74 

3-2 

about  230 

about  76 

0-7819 

There  wore  present  also  two  or  three  homologous  paraffins 
boiling  between  250°  and  290°  C.  at  0  mm.,  but  these 
decomposed  slightly  on  distillation.  The  residue  boiling 
above  300°  C.  in  the  vacuum,  weighed  about  10  grms. 
and  melted  at  85° — 93°  C.  after  crystallising  from  isobutyl 
alcohol.     The  number  of  carbon  atoms   in  this  paraffin 
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would  appear  to  be  not  less  than  48  or  50.  In  the  most 
volatile  portions  of  the  paraffin  examined,  there  were  small 
quantities  of  the  homologues  015H32,  C16H34,  C17H3C, 
(',sH38.  The  paraffin  therefore  contains  not  less  than 
:*.">  members  of  the  series  CnH2n+2- — P-  Shdn. 

Wood  distillation  in  the  United  States  ;  Proposed  laboratory 

jor .        Oil,    Paint,    and    Drug    Rep.,    Dec.    23, 

1907.     [T.R.] 

A  bill  has  recently  been  introduced  to  Congress  providing 
that  the  Secretary  of  Agriculture  be  authorised  to  erect, 
at  some  convenient  place  in  the  Southern  States,  a  building 
to  be  used  by  the  Forest  Service  of  the  U.S.  Department 
of  Agriculture  as  an  experimental  wood-distillation 
laboratory,  for  the  investigation  and  study  of  products 
obtained  by  the  distillation  of  waste  pine  wood,  and  of 
the  methods  of  obtaining  and  utilising  such  products. 
The  cost  of  erection  and  equipment  of  the  building  is  not 
to  exceed  $12,000,  and  the  cost  of  operation  and  main- 
tenance of  the  laboratory  for  a  period  of  three  years  will 
not  exceed  $23,000.  A  suitable  site  for  the  building  is 
to  be  furnished  to  the  United  States  free  of  charge,  and 
the  Secretary  of  Agriculture  is  authorised  to  accept  such 
site  ;  and  the  sum  of  S35,000  is  to  be  appropriated  out  of 
any  money  in  the  treasury  not  otherwise  appropriated. 

Patents. 

Blast-furnace    pitch  ;•     Manufacture    of .     G.    Craig, 

Glasgow.     Eng.  Pat.  2942,  Feb.  6,  1907. 

In  the  manufacture  of  pitch  from  blast-furnace  tar,  the 
latter  is  dehydrated  by  heating,  and  is  then  treated  in  a 
centrifugal  separator  or  passed  through  a  filter-press, 
whereby  from  7*5 — 10  per  cent,  of  "  clayey  "  sludge, 
containing  from  50  to  66  per  cent,  of  ash,  is  removed. 
The  purified  tar  is  subsequently  distilled  in  the  usual 
manner. — A.  S. 

Apparatus  [scrubber]  for  use  in  carbonisation.     H.  Schirp. 
Fr.  Pat.  380,737,  Aug.  10,  1907. 

The  waste  gases  produced  during  "  carbonisation  "  are 
drawn,  by  means  of  a  fan,  from  the  carbonising  chamber 
first  through  a  dust-collecting  chamber,  in  which  they 
pass  alternately  above  and  below  a  series  of  vertical 
partitions,  and  then  through  a  tank  containing  a  liquid 
or  solid  substance  for  absorbing  acid  constituents  from 
the  gas. — H.  B. 

Petroleum    compounds  ;•     Production    of    with    low 

flashing   points.     S.    O.    Cowper-Coles,   London.     Eng. 
Pat.  27,945,  Dec.  7,  1906. 

Petkoleum  is  heated  in  a  still  in  order  to  freely  generate 
vapour,  which  is  conducted  through  a  series  of  metal 
tubes  heated  to  a  temperature,  e.g.,  1700°  F.,  sufficiently 
high  to  "  break  it  up,"  (crack  it)  the  vapour  thus 
obtained  being  finally  condensed.  In  this  manner  the 
flashing  point  can,  it  is  stated,  be  reduced  from  say 
120;  F.  to  as  low  as  16°  F.— D.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indigo ';     Electrolytic    reduction   of   .     H.    Chaumat. 

Compt.   rend.,   1907,   145,    1419—1423. 

The  author  describes  a  method  for  the  electrolytic  reduc- 
tion of  Indigo  Blue,  which  is  also  applicable  generally 
to  insoluble  and  difficultly  reducible  substances.  The 
finely  pulverised  indigo  is  mixed  with  powdered  graphite 
and  the  mixture  is  disposed  around  a  carbon  rod,  being 
held  in  position  by  means  of  a  linen  bag.  The  whole  is 
placed  in  an  electrolyte  consisting  of  an  aqueous  solution 
of  sodium  carbonate,  and  serves  as  cathode.  The  anode 
is  placed  in  a  separate  compartment. 

For  every  2  atoms  of  hydrogen  liberated  at  the  cathode, 
i.e.,  the  quantity  necessary  for  the  reduction  of  1  molecule 
of  indigo,  2  molecules  of  caustic  soda  are  formed,  which 
k  the  quantity  required  to  dissolve  the  reduced  indigo. 
The  graphite  and  indigo  must  not  be  too  finely  powdered, 
•r  the  mixture  will  be  impermeable  to  the  liquid. 


To  obviate  the  oxidation  of  the  indigo  white  by  the 
oxygen  liberated  at  the  anode,  either  a  diaphragm  may  be 
used,  or,  preferably,  sulphides,  sulphites  or  bisulphites 
of  sodium  or  calcium  may  be  added  to  the  electrolyte. 

— W.  S. 

Sodium  hydrosulphite  ';,   Reduction  of  azo  dyestuffs  by . 

H.  Franzen  and  P.  Stieldorf.  J.  prakt.  Chem.,  1907, 
76,  467—471. 

In  the  reduction  of  azo  dyestuffs  by  sodium  hydrosulphite 
(compare  Grandmougin,  this  J.,  1907,  959),  the  latter 
may  decompose  according  to  either  of  the  equations  : 

(1)  Na2S204  +  2H20  =  2NaHS03  +  H2 

(2)  Na2S204  +  3H20  =  NaHS03  +  NaHS04  +  2H2. 

In  order  to  ascertain  which  represents  the  course  of  the 
reaction,  the  authors  titrated  a  given  quantity  of  sodium 
hydrosulphite  with  a  standard  solution  of  iodine,  before 
and  after  treatment  with  certain  monoazo  dyestuffs, 
and  found  that  the  amount  of  iodine  required  in  the  two 
cases  corresponds  with  the  first  equation.  This  result 
was  confirmed  by  determining  the  amount  of  sulphuric 
acid  obtained  when  the  hydrosulphite  solution  was  boiled 
with  dilute  hydrochloric  acid  in  a  stream  of  carbon  dioxide 
before  and  after  treatment  with  the  azo  dyestuffs.  A 
small  increase  was  observed  after  treatment,  but  the 
quantity  was  much  less  than  that  required  bv  equation  2. 

"  —J.  C.  C. 

Stilbene  group  "    Colouring  matters  [dyestuffs]  of  the . 

IV.  The  action  of  caustic  alkalis  on  p-nitrotoluene  and 
its  derivatives.  A.  G.  Green,  A.  H.  Davies,  and  R.  S. 
Horsfall.     Chem.  Soc.  Trans.,  1907,  91,  2076—2083. 

The  authors  have  studied  the  action  of  caustic  alkalis  on. 
p-nitrotoluene  and  some  of  its  or tho- derivatives.  As  in 
the  previous  investigations  (this  J.,  1898,  146,  837  ;  1904, 
1142;  1906,  1214),  the  intermediate  products  of  tho 
reaction  were  characterised  by  oxidising  them  to  the  stable 
nitro-compounds  by  means  of  air  or  hypochlorites.  It 
was  found  that  the  ultimate  products  of  the  reaction  are 
either  dibenzyl-  or  stilbene  compounds  according  to  the 
reactivity  of  the  nitrotoluene  derivative  employed,  the 
latter  depending  chiefly  on  the  nature  of  the  ortho- 
substituent.  Thus  p-nitro-o-cyanotoluene  yields  only  the 
corresponding  stilbene  compound,  whilst  the  o-methyl-, 
o-methoxy-,  and  o-carboxy-derivatives  of  p-nitrotoluene 
yield  dibenzyl  compounds,  and  p-nitrotoluene  itself,  like 
its  o-sulphonic  acid  (compare  this  J.,  1904,  1142),  yields 
either  dinitrodibenzyl  or  dinitrostilbene  according  to  the 
conditions  of  the  experiment.  In  general  it  may  be  stated 
that  the  derivatives  of  p-nitrotoluene  which  react  least 
easily  and  give  red  condensation  products,  yield  mostly 
dibenzyl  compounds,  whilst  the  derivatives  which  react 
readily  and  form  violet  or  blue  condensation  products 
yield  chiefly  stilbene  compounds.  It  is  concluded  that 
the  alkaline  condensation  occurs  in  two  stages  which  may 
be  more  or  less  concurrent,  e.g., 


2CH3.C6H4.N02" 


CH2.C6H4.NO    ^    CH.C6H4.NO 
CH2.C6H4.NO    '  '    CH.C6H4.NO 

On  oxidation,  the  product  of  the  first  stage  yields  a 
dinitrodibenzyl : 

CH2.C6H4.NO    ^    CH2.C6H4.N02 
CH2.C6H4.NO    "  '    CH2.C6H4.N02' 
whilst  that  of  the  second  stage  yields  a  dinitrostilbene  : 
CH.C6H4.NO    _^    CH.C6H4.N02 
C*H.C6H4.NO    "  "    CH.C6H4.N02' 

Substituents  which  increase  the  reactivity  of  the  substance 
would  therefore  favour  the  formation  of  stilbene  com- 
pounds. Comparative  tests  showed  that  whilst  the 
introduction  of  methyl-,  methoxy-,  amino-,  and  carboxy- 
groups  in  the  ortho-position  has  but  little  influence  on 
the  reactivity  of  p-nitrotoluene,  the  more  strongly  electro- 
negative groups,  such  as  the  sulphophenyl-,  cyano-,  and 
nitro-groups  exert  a  powerful  effect,  that  of  the  nitro- 
group  being  the  strongest.  The  stilbene  dyestuff  yielded 
by  the  o-carboxy  derivative  of  p-nitrotoluene  (p-nitro- 
o-toluic  acid)  is  similar  to  Direct  Yellow,  dyeing  unmor- 
danted  cotton  in  bright  yellow  shades. — A.  S. 
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Thiazines.  Part  II.  Derivatives  of  tetracthyllhionine. 
R.  Gnehm  and  A.  Schindler.  J.  prakt.  Chem.,  1907, 
76.  471—488.  (See  this  J.  1906,  367;  and  1907, 
1273.) 

Tetraethylthionine,  to  which  the  authors  give  the 
name,  Ethylene  Blue,  is  prepared  as  follows  :  A  solution 
of  15  grms.  of  nitrosodiethylaniline  hydrochloride  in 
3  litres  of  water  is  warmed  to  78°  C.  and  mixed  with  a 
solution  of  45  grms.  of  sodium  thiosulphate  in  150  c.c. 
of  water.  A  mixture  of  26  c.c.  of  acetic  acid  (40  per 
cent.),  11  c.c.  of  hydrochloric  acid  (33  per  cent.)  and 
26  c.c.  of  water  is  now  added  slowly  and  the  temperature 
raised  to  85°  C.  As  soon  as  a  sample  gives  no  green 
precipitate  with  ammonia,  a  solution  of  10  grms.  of 
diethylaniline  in  10  c.c.  of  hydrochloric  acid,  and  10  grms. 
of  a  zinc  chloride  solution  (sp.  gr.  1-71)  are  added,  and  the 
whole  treated  gradually  with  a  solution  of  sodium  bi- 
chromate (12  grms.  in  200  c.c.  of  water)  and  boiled  for 
about  1|  hours  with  gradual  addition  of  10  grms.  of  zinc 
oxide.  When  the  colour  of  the  solution  changes  from 
cherry-red  through  green  to  blue,  a  solution  of  6  grms. 
of  sodium  bichromate  in  100  c.c.  of  water  is  added,  and, 
finally,  60  c.c.  of  concentrated  hydrochloric  acid.  On 
the  addition  of  150  grms.  of  common  salt,  the  zinc  chloride 
double  salt  is  obtained  as  a  black  blue  powder.  When 
an  aqueous  solution  of  this  is  treated  with  sodium  car- 
bonate and  a  little  zinc  oxide,  the  free  base  is  liberated, 
which  on  warming  with  a  mixture  of  nitric  acid  and 
sodium  nitrite  furnishes  Ethylene  Blue  nitrate  as  a 
bronzy  tar.  When  the  zinc  chloride  double  salt  of 
Ethylene  Blue  is  warmed  with  a  mixture  of  acetic  and 
nitric  acids,  a  new  dyestuff  is  formed  in  green  crystals, 
which  is  considered  to  be  a  dinitro«.sonitrosodiethylamino- 
thionine  of  the  formula  (as  hydrobromide)  : 

HO.N :  C6H3^     >C6H(N02)2.N(C2H5)2,HBr 

xs/ 

the  position  of  the  nitro-groups,  however,  being  unknown. 
This  hydrobromide  dissolves  in  water,  methyl  and  ethyl 
alcohols,  and  acetic  acid  with  a  blue  red  colour.  The 
solutions  are  dichroic,  and,  with  the  exception  of  the 
aqueous  solution,  are  strongly  fluorescent.  The  substance 
dissolves  in  sulphuric  acid  with  a  Malachite-Green  colour 
which  changes  to  rose-red  on  dilution.  The  free  base 
forms  brown  flocks.  On  reduction  of  the  nitrate  with 
stannous  chloride,  leucotriaminodiethylthionine  is  pro- 
duced, which  is  readily  oxidised  by  ferric  chloride  to 
the  corresponding  dyestuff.  This  gives  a  greenish-blue 
solution  in  water  and  a  green  solution  with  methyl  and 
ethyl  alcohols.  The  solution  in  sulphuric  acid  is  gray- 
green  becoming  bright  green  on  dilution.  When  Ethylene 
Blue  nitrate  is  heated  with  a  little  nitric  acid  in  glacial 
acetic  acid  solution  at  the  ordinary  temperature,  nitrotetra- 
ethylthionine  (Ethylene  Green)  is  obtained.  This  dye- 
stuff  gives  blue-green  solutions  with  water,  methyl,  ethyl 
or  amyl  alcohols  and  acetic  acid.  The  dirty  blue  solution 
in  sulphuric  acid  changes  finally  to  blue-green  on  dilution. 
On  reduction  with  zinc  dust  and  acetic  acid,  Ethylene 
Green  furnishes  aminotetracthylthionine  (nminoethylene 
Blue)  which  is  a  blue  dyestuff  sparingly  soluble  in  water 
but  readily  soluble  in  the  organic  solvents  mentioned 
above.  The  solution  in  sulphuric  acid  is  red-brown 
changing  to  violet  on  dilution.  Bromoethylene  Blue  is 
obtained  from  Ethylene  I  Hue  by  treatment  with  bromine 
in  glacial  acetic  acid  solution.  It  is  readily  soluble  in 
water,  alcohol,  acetone  and  acetic  acid  with  a  deep  blue 
colour.  The  solution  in  sulphuric  acid  is  apple  green 
changing  to  blue  on  dilution.  When  Ethylene  Blue 
nitrate  is  heated  in  a  closed  tube  with  alcoholic  ammonia, 
diethvlthionine  is  obtained  which,  as  bromide,  has  the 
constitution  : 

/NV 
NH2.CcIi3<      >CCH3  :  NBr(C2H5)2. 

Thin  in  readily  soluble  in  water  with  a  deep  blue  colour 
and  gives  a  blue-green  solution  with  methyl  or  ethyl 
alcohols,  acetone  nnd  acetic  acid.  The  solution  in  sul- 
phuric acid  is  green,  changing  to  blue  on  dilution. — J.  C.  C. 


Thiazines.  Part  III.  Derivatives  of  alkylated  benzyl- 
anilines.  R.  Gnehm  and  A.  Schonholzer.  J.  prakt. 
Chem.,  1907,  76,  489—508. 
The  authors  describe  a  number  of  intermediate  products 
which  they  have  obtained  in  their  experiments  carried 
out  with  the  object  of  preparing  thiazine  dyestuffs  derived 
from  methyl-  and  ethyl- benzylaniline.  Methylbenzyl- 
aniline  when  treated  with  sodium  nitrite  in  acid  solution 
yields  the  corresponding  nitroso-derivative,  m.pt. 
52 — 53°  C,  which  on  reduction  furnishes  methylbenzyl- 
p-phenylenediamine. 

Ethylbenzylanilinesulphonic  acid  was  prepared  and 
its  barium  and  potassium  salts  examined.  The  sulphonic 
acid  group  was  proved  to  be  in  the  benzyl  nucleus.  WThen 
the  potassium  salt  is  fused  with  caustic  potash,  ethyl- 
p-hydroxybenzylaniline  is  formed,  which  crystallises  in 
plates,  m.pt.  62 — 63°  C.  The  free  acid  or  the  potassium 
salt  may  be  used  to  prepare  the  nitroso-derivative  which, 
on  reduction,  yields  the  amino-compound ;  neither  of 
these  could  be  isolated  in  the  pure  state.  When  this 
amino-compound  is  treated  with  sodium  thiosulphate 
and  then  oxidised  with  sodium  bichromate,  a  red  colour 
is  produced,  and,  after  addition  of  a  solution  of  ethyl- 
benzylanilinesulphonic acid  and  a  further  portion  of 
sodium  bichromate,  a  dyestuff  is  obtained  which  is 
identical  with  Thiocarmine. 

Methvlbenzylanilinesulphonic  acid,  on  fusion  with 
caustic  potash,  yields  methyl-p-hydroxybenzylaniline, 
m.pt.  40 — 41°  G,  and  on  treatment  with  amyl  nitrite 
furnishes  a  nitroso-derivative  from  which,  however, 
the  corresponding  amino-compound  could  not  be  isolated 
on  reduction  ;  but  the  authors  succeeded  in  obtaining 
dimethyldibenzylthioninedisulphonic  acid  in  a  manner 
similar  to  that  described  for  the  ethyl  derivative.  Both 
this  dyestuff  and  Thiooarmine  give  leuco-compounds 
on  reduction. 

Methyl  benzylaniline  on  nitration  furnishes  methyl-m- 
nitrobenzylaniline  crystallising  from  alcohol  in  yellow 
plates,  m.pt.  51 — 52°  C.  ;  by  reducing  this  with  stannous 
chloride  and  subsequent  treatment  with  acetic  anhydride, 
methyl-m-acetylaminobenzylaniline  is  obtained  in  colour- 
less plates,  m.pt.  88°  C.  Ethyl-m-nitrobenzylaniline  when 
treated  in  the  same  way  yields  the  corresponding  acetyl- 
amino-compound,  m.pt.  96°  C. — J.  C.  C. 

Erythrosine  ;•    Determination  of  organic  chlorine  and  iodine 

in  commercial .     F.  Jean.     Rev.   Gen.  Mat.   Col., 

1908,  12,  2—3. 
Erythrosine  (alkali  salt  of  tetraiodofluorescein)  is  often 
mixed  with  Rose  Bengal  (alkali  salt  of  tetraiodochloro- 
fluorescein),  to  suppress  its  fluorescence  and  with  common 
salt  to  increase  its  solubility.  The  use  of  erythrosine 
for  colouring  food-stuffs  is  permitted  in  Erance,  but 
in  America  the  dyestuff  can  only  be  employed  when 
it  contains  no  iodo-chlorine  derivative  of  fluorescein, 
i.e.,  no  Rose  Bengal.  The  estimation  of  organic 
chlorine  (and  iodine)  is  therefore  important  in  anal- 
ysing erythrosine  to  be  exported  to  America.  (1) 
0-5  grm.  of  the  dyestuff  is  incinerated,  the  residue 
is  taken  up  with  water  and  filtered  to  give  100  c.c. 
of  filtrate  A.  (2)  0-5  grm.  of  the  dyestuff,  0-5  grm.  of 
sodium  carbonate,  0-5  grm.  of  potassium  carbonate, 
and  5  to  6  grms.  of  magnesia  obtained  by  igniting  mag- 
nesium nitrate  are  ground  together  in  a  mortar,  the 
mixture  is  ignited  in  a  platinum  crucible  at  a  red  heat, 
the  residue  taken  up  with  water,  and  filtered  to  give 
100  c.c.  of  filtrate  B.  In  50  c.c.  of  each  filtrate,  the 
amount  of  iodide  is  estimated  by  Pisani's  method,  using 
standard  silver  solution  and  1  c.c.  of  iodide  of  starch  : 
the  amount  of  silver  solution  required  to  decolorise  1  c.c. 
of  iodide  of  starch  solution  is  allowed  for.  In  the  other 
50  c.c.  of  each  of  the  filtrates  A  and  B,  the  total  iodide 
and  chloride  are  found  by  titrating  with  standard  silver 
solution — using  potassium  bichromate  as  the  indicator. 
Then,  by  subtract  ing  the  previously  determined  iodide. 
the  chloride  present  in  each  of  the  two  filtrates  is 
arrived  at.  If  the  erythrosine  contain  no  organic  chlorine, 
the  amounts  of  chlorine  found  in  both  filtrates  A  and  K 
will  be  the  same  ;  if  (lie  figures  arc  not  identical,  then 
from  the  difference  between  them,  the  amount  of  organic 
chlorine  present  can  be  found. — S.  H.  11. 
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Polygonum    tinctorium  ;       Yield   of under    different 

conditions.     T.  Imascki.     See  XV. 

Patents. 

T"<7/    [thioindigo]    dyestuffs  ;     Manufacture    of    .     O. 

Imray.  I^ondon.  From  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  a/Main,  Germany.  Eng. 
Pat.  29,765,  Dec.  31,  1906. 

See  O.S,  Pat  868,295  of  1907 ;  this  J.,  1907, 1195.—  T.  F.  B. 

Std  vat  dyestuff  ;    Manufacture  of  a and  intermediate 

products.  O.  Iniray.  London.  From  Farbw.  vorm. 
Meister,  Lucius,  und  Broiling,  Hoechst  a/M.,  Germany. 
Eu?.  Pat.  2592,  Feb.  1,  1907. 

From  o-nitrometaxylidine  (CH3  :  CH3  :  NOa  :  NH2= 
6:4:2:1).  by  diazotising  and  reacting  with  copper- 
cyanide  the  nitrometaxylonitrile  (CH3  :  OH3  :  N02  :  CN) 
is  obtained,  and  this  upon  hydrolysis  yields  the  nitrocar- 
boxylie  acid.  In  the  latter  compound,  the  nitro  group 
is  reduced  by  boiling  for  some  hours  with  sodium  sulphide, 
the  amino  group  is  then  diazotised,  and  the  diazo  solution 
brought  into  a  solution  of  potassium  xanthate 
and  sodium  carbonate.  The  mixture  is  stirred  for 
several  hours,  a  mixture  of  sodium  ehloracetate  and 
caustic  soda  lye  is  then  added,  and  the  whole  is 
heated  for  some  hours  at  100°  C.  When  cold,  it  is 
acidified,  whereupon  xvlvlthioglvcollic-o-carboxylic  acid 
(CH3  :  CH3  :  S.CHo.COoH  :  C02H=6  :  4 :  2  :  1)  is  pre- 
cipitated. This  may  be  converted  into  a  red  dyestuff, 
dimethyloxythionaphthenecarboxylic  acid,  in  one  of  the 
following  ways.  (I.)  Boiling  with  nitrobenzene  for  some 
hours,  when,  upon  cooling,  the  dyestuff  separates. 
(II.)  When  mixed  with  finely  divided  sulphur,  heated  to 
250°  C.  then  pulverised  and  extracted  with  carbon 
bisulphide,  the  residue  dissolved  in  alkaline  hydrosulphite 
and  the  solution  oxidised  by  blowing  in  air,  the  dyestuff 
is  precipitated  in  a  fine  state  of  division.  (III.)  By 
heating  with  a  concentrated  solution  of  bisulphite,  or  a 
crystallised  thiosulphate,  for  about  3  hours  at  180°  C, 
then  extracting  with  water  and  carbon  bisulphide  and 
dissolving  in  alkaline  hydrosulphite.  as  in  II.  (IV.)  20 
parts  of  xylylthioglycollic-o-carboxylic  acid  are  mixed 
with  200  parts  of  caustic  soda  and  12  parts  of  water  and 
heated  to  180 — 190°  C.  for  some  time,  the  mass  gradually 
assuming  a  yellowish  tint.  When  cold,  it  is  dissolved  in 
water  and  a  solution  of  potassium  ferricyanide  is  added 
until  all  the  dyestuff  has  separated  out  in  the  form  of 
red  flakes.  The  dyestuff  forms  a  red  powder,  which 
dis>olves  in  alkaline  hydrosulphite,  producing  a  yellow 
coloured  vat  in  which  cotton  and  wool  are  dyed  pink, 
the  shade  being  distinguished  by  its  excellent  fastness 
to  washing.— F.  M. 

Indigo  ;    Manufacture  of  halogen  derivatives  of and 

leuco  compounds  thereof.  O.  Imray,  London.  From 
Soc.  Chem.  Ind.  in  Basle,  Switzerland.  Eng.  Pat. 
5122,  March  2,  1907. 

See  U.S.  Pats.  856.687  and  856,776  of  1907  ;  this  J.. 
1907,  818  ;  819.— T.  F.  B. 

Halogenised   vat    [thio-indigo]    dye-stuffs ;    Manufacture   of 

,    and    derivatives    thereof.     O.     Imray,    London. 

From  Soc.  Chem.  Ind.  in  Basle,  Switzerland.  Eng. 
Pat.  6490,  March  18,  1907. 

See  U.S.  Pats.  848,354,  848,355,  and  848,350  of  1907  ; 
tlii    ■].,  1907,  466,  467.— T.  F.  B. 

Len.co  derivatives  from  gallocyanine  ;   Manufacture  of . 

I  r.  B.  Ellis,  London.  From  Chem.  Fabr.  vorm.  Sandoz, 
Basle,  Switzerland.     Eng.  Pat.  6951,  March  22,  1907. 

See  Fr.  Pat.  375,864  of  1907  ;  this  J.,  1907,  961.— T.  F.  B. 

A zr>   colouring   matters;     Manufacture   of .     H.    H. 

Lake,  London.  From  Chem.  Fabr.  Grieshcim-Elektron, 
Frankfort,  Germany.     Eng.  Pat.  7057,  March  23,  1907. 

0.8.  Pats.   860,220  and  860,221   of  1907  ;    this  J., 
1907,  960.— T.  F.  B. 


.4 zo    dyestuffs;     Manufacture    of    yelloie .     A.    G, 

Bloxam,  London.  From  Act.-Ges.  f.  Anilin-Fabr., 
Berlin.     Eng.  Pat.  7146,  Mar.  25,  1907. 

Thioanilinedisttlphonic  acid  is  tetrazotised  and  com- 
bined  with  phenol  in  alkaline  solution.  The  resulting 
dyestuff  is  ethylated  by  heating  it  with  alcoholic  ethyl 
bromide  in  alkaline  solution  to  60°— 70°  C.  for  about 
12  hours.  The  dyestuff  thus  obtained  dyes  wool  from 
an  acid  bath  in  intensely  yellow  shades  which  are  fast  to 
milling.  The  corresponding  methylated  dyestuff  is 
prepared  by  using  methyl  iodide  in  place  of  ethyl  bromide. 
Its  properties  are  similar  to  those  of  the  ethyl  derivative. 
Homologues  of  phenol  may  also  be  employed  instead  of 
phenol.— J.  C.  C. 

Sulphurised  dyestuff s ;  Manufacture  of  — • — .  A.  G. 
Bloxam,  London.  From  Act.  Ges.  f.  Anilin-Fabr., 
Berlin.     Eng.  Pat.  9011,  April  18,  1907. 

Ox  heating  naphthylaminesulphonic  acids,  naphthol- 
sulphonic  acids  and  aminonaphtholsulphonic  acids  to  a 
high  temperature  with  an  alkali  monosulphide  without 
the  addition  of  sulphur,  new  sulphide  dyestuffs  are  obtained, 
which  produce  shades  varying  from  a  reddish  dark-brown 
to  a  dark  olive-brown.  Example : — 15  parts  of  the 
sodium  salt  of  2:4:  8-naphthylaminedisulphonic  acid 
are  heated  with  90  parts  of  crystallised  sodium  sulphide, 
the  temperature  being  finally  raised  to  about  300°  C. 
The  product  thus  obtained  is  crushed  and  may  be  directly 
used  for  producing  an  olive-brown  shade  on  unmordanted 
cotton  from  a  dye-bath  containing  an  alkali  sulphide. 

—P.  F.  C. 

p-Nitrodiphenylamine    and    its    derivatives ';,     Process   for 

preparing .     Act.-Ges.    f.    Anilinfabr.     Fr.    Pat. 

381,230,  Nov.  3,  1906. 

See  Eng.  Pat.  24,091  of  1906  ;  this  J.,  1907,  959.— T.  F.  B. 

3  -  Aminophcnyl-r>-hydroxy-1.2  -  naphthimidazoledisulphonic 

acid  ;  Process  for  making -.     Act.-Ges.  f.  Anilinfabr. 

Fr.  Pat.  381,373,  Nov.  6,  1906. 

See  Eng.  Pat.  24,518  of  1906  ;  this  J..  1907,  680.— T.  F.  B. 

Dyestuffs  of  the  anthracene  series  ;    Production  of  , 

and  employment  thereof  in  dyeing  and  printing.  P.  A. 
Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co..  Elberfeld.  Germany.  Eng.  Pat.  13,686, 
June  13,  1907. 

Aminoanthrapyridones  are  condensed  with  halogen- 
substituted  anthrapyridones  or  with  halogen-substituted 
anthraquinones,  or,  secondly,  halogen-substituted  anthra- 
pyridones may  be  condensed  with  aminoanthraquinones, 
to  form  (with  the  exception  of  the  product  of  condensation 
of  4-amino-l-anthrapvridone  and  4-bromo-l-anthra- 
pyridone)  dyestuffs  which,  on  treatment  with  alkaline 
reducing  agents,  furnish  vats  suitable  for  dyeing  and 
printing  vegetable  fibres.  The  dyestuffs  may  be  con- 
verted into  sulphonic  acids  which  dye  wool  from  an  acid 
bath,  and  also  (with  the  exception  referred  to  above) 
give  vats  suitable  for  dyeing  and  printing.  Example  1 : 
A  mixture  of  150  parts  of  4-bromo-l-anthrapyridone 
(obtained  by  treating  l-acetylmcthylamino-4-bromo- 
anthraquinone  with  alkali),  100  parts  of  ^-aminoanthra- 
quinone,  100  parts  of  calcium  hydroxide,  5  parts  of  copper 
chloride,  and  2000  parts  of  naphthalene  is  boiled  for 
3  hours.  On  filtering,  the  residue  is  crystallised  from 
aniline  and  has  the  formula 


CRH 


e^Hs 


./c% 


,00— v 

\C6H2.NH.C6H3/        >CfiH4 

s  c  — /  |  \cox 

CH.CO.N.CH3 


This  dyes  cotton  a  very  fast  red  shade  from  an"alkaline 
hydrosulphite  bath.  Example  2  :  A  mixture  of  100  parts 
of  4-am?no-l-anthrapyridone,  100  parts  of  4-bromo-l- 
anthrapyridone,  100  parts  of  anhydrous  sodium  acetate, 
5  parts  of  copper  chloride,  and  2000  parts  of  naphthalene 
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is  boiled  for  2  hours.  The  product  which  separates  in 
dark  violet  needles,  and  has  the  formula, 

/CO— x  y cov 

C6H4/  \C6H2.NH.CCH2/  \C6H4 

CH.CO.N.CHg      N(CH3).CO.CH 
gives  a  bluish-green  solution  in  sulphuric  acid  changing 
to  red  on  dilution.     The   corresponding  sulphonic   acid 
dyes  wool  in  violet-blue  shades  from  an  acid  bath.— J.  C.  C. 

Anthracene  compounds  ';  Production  of  new .     Farben- 

fabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  381,214,  Aug.  22, 
1907.     Under  Int.  Conv.,  Nov.  12  and  14,  1906. 

See  Eng.  Pat.  13,686  of  1907  ;   preceding.— T.  F.  B. 

Dyestuff    [from    hcematoxyliri] ';     Process    for    producing 

ai\ .     F.  J.  Oakes,  New  York.     Eng.  Pat.  15,22S, 

July  2,  1907. 

See  U.S.  Pat.  872,250  of  1907 ;  this  J.,  1907, 1274.— T.  F.  B. 

A  zo  dye ;  Red and  process  of  making  same.     R.  Schule, 

Frankfort-on-the-Maine,  Germany.     U.S.  Pat.  873,798, 
Dec.  17,  1907. 

The  diazo  compound  of  a  primary  amine  is  combined  with 
the  product  of  condensation  of  1  :  2-diamino-5-hydroxy- 
naphthalene-7-sulphonic  acid  and  rrt-aminobenzaldehyde 
bisulphite.  The  monoazo-dyestuff  thus  obtained  is 
diazotised  and  combined  with  a  naphtholsulphonic  acid, 
the  product  being  a  brown  powder  dissolving  in  sulphuric 
acid  with  a  claret  red  colour  and  dyeing  unmordanted 
cotton  in  red  shades  fast  to  washing  and  acids.— J.  C.  C. 

Thioindoxyl  derivatives  and  process  of  making  same.  K. 
Albrecht,  Assignor  to  Kalle  und  Co.,  Biebrich,  Germany. 
U.S.  Pat.  874,649,  Dec.  24,  1907. 

See  Eng.  Pat.  17,162  of  1906  ;  this  J.,  1906,  1038.— T.  F.  B. 

Colouring  matters  for  wool  [Sulphide  dyestuffs]  5    Process 

for  preparing .     Kalle  und  Co.     Fr.  Pat.  381,386, 

July  26,  1907. 

See  Eng.  Pat,  17,610  of  1907  ;  this  J.,  1907, 1082.— T.  F.  B. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

Tannic  acid ';  Affinity  of  silk  for .     P.   Heermann. 

Farber-Zeit.,   1908,  19,  4—7. 

Silk  differs  from  other  textile  fibres  in  its  affinity  for 
tannic  acid.  Thus,  vegetable  fibres  absorb  only  small 
amounts  of  tannic  acid,  a  state  of  equilibrium  being  pro- 
duced which  depends  on  the  relative  amounts  of  water, 
tannic  acid  and  fibre  ;  the  tannic  acid  absorbed  by  vege'- 
table  fibres  is  readily  removed  by  cold  water  (see  Knecht 
and  Kershaw,  this  J.,  1892,  129  ;  and  von  Georgevics, 
this  J.,  1898,  845) :  wool  absorbs  little  tannic  acid  in  the 
cold,  and  the  fibre  is  rendered  hard  on  treating  with  hot 
solutions.  Silk,  however,  behaves  somewhat  like  hide 
in  that  it  absorbs  a  large  amount  of  tannin  from  cold 
solutions,  and  as  much  as  25  per  cent,  of  its  weight  from 
a  hot  solution.  The  tannin  absorbed  by  silk  is  not  readily 
removed  by  water.  The  absorptions  of  the  following 
tannins  by  silk  were  determined :  gambier,  gambier 
substitute,  Aleppo  gall  extract,  sumac  extract  and  divi- 
divi  extract.  Silk  was  placed  in  baths  heated  to  90°  C. 
and  containing  100,  300  and  1000  per  cent,  of  the  tannin 
extracts  calculated  on  the  weight  of  the  silk  ;  the  baths 
were  allowed  to  cool  during  3  or  4  hours  and  the  silk  was 
then  washed,  wrung,  dried,  and  weighed.  In  order  to 
estimate  the  effect  of  the  tannin  immersion,  silk  was  also 
passed  through  the  whole  process  except  the  tannin 
absorption  and  then  weighed.  The  experiments  were 
carried  out  with  samples  of :  (1),  pure  silk  which  had  been 
degummed  ;   (2),  silk,  which  had  been  dyed  with  Prussian 


blue,  by  mordanting  with  basic  ferric  sulphate  and  then 
treating  with  potassium  ferrocyanide  and  hydrochloric 
acid  ;  and  (3),  silk  mordanted  with  tin  chloride  and  fixed 
with  sodium  phosphate.  The  following  conclusions  are 
drawn  from  the  results.  The  experiments  with  dilute 
solutions  show  that  most  tannin  is  absorbed  by  all  three 
samples  of  silk  from  the  gambier  extract ;  pure  silk 
absorbs  almost  as  much  from  extract  of  gall  nuts  and  from 
sumac  extract,  but  the  two  prepared  samples  of  silk  are 
only  very  slightly  weighted  By  these  extracts.  Divi-divi 
comes  next  to  gambier  in  many  cases.  Gambier  sub- 
stitute exhibits  a  peculiar  behaviour,  since  tannin  is 
absorbed  from  it  in  notable  quantity  only  when  con- 
centrated solutions  are  emploved.  (See  also  this  J..  1905, 
272,  122  ;    1906,  1089  ;    1907^  467.)— S.  H.  H. 

Fixation  of  acid  and  basic  dyestuffs  by  wool ';   Influence  of 

acids  and  bases  on  the .     L  Pelet-Jolivet  and  N. 

Andersen.     Compt.  rend.,  1907,  145,  1340—1342. 

The  authors  have  studied  the  fixation  of  Crystal  Ponceau 
and  Methylene  Blue  by  wool  in  acid,  alkaline  and  neutral 
solution.  The  wool  was  immersed  in  the  solution  for 
5  days  at  17°  C.  The  amount  of  Crystal  Ponceau  adsorbed 
in  an  acid  bath  increased  with  increasing  quantity  of  acid  ; 
the  greatest  adsorption  took  place  when  hydrochloric 
acid  was  used  and  the  least  with  phosphoric  acid,  sulphuric 
acid  occupying  an  intermediate  position  between  the  two. 
In  a  neutral  bath  the  adsorption  was  slight  and  in  an 
alkaline  bath  almost  nothing.  Methylene  Blue  showed 
exactly  the  opposite  behaviour,  the  adsorption  being 
greatest  in  an  alkaline  bath.  These  results  are  regarded 
as  being  satisfactorily  explained  by  the  colloidal  theory 
of  dyeing. — J.  C.  C. 

Patents. 

Hydro-extractors.  H.  Diamanti,  Paris  and  N.  Beuf, 
Beaulieu,  France.  Eng.  Pat.  14,764,  June  26,  1907. 
Under  Int.  Conv.,  June  27,  1906. 

The  machine,  which  has  for  its  main  object  the  drying 
of  artificial  silk,  comprises  a  basket  having  a  biconical 
wall  and  a  conical  bottom.  The  material  to  be  dried, 
is  distributed  on  the  bottom  of  the  basket  by  a  "  pallet  " 
mechanism  arranged  at  the  orifice  of  an  axial  passage, 
through  which  the  wet  material  is  supplied  to  the 
apparatus.  The  upper  part  of  the  machine  is  closed  by  a 
circular  cover,  and  the  passage  serving  for  the  discharge 
of  the  dried  material  is  tangential  to  this  cover.  '*  At  its 
origin"  the  discharge  passage  is  provided  with  an  adjust- 
able knife  in  the  form  of  a  ploughshare,  which  facilitates 
the  removal  of  the  material. — D.  B. 

Kiers  for  bleaching  and  otherwise  treating  piece  goods  in 
the  open  state.  C.  L.  and  H.  L.  Rothwell-Jaokson, 
Bolton.     Eng.  Pat,  14,715,  June  26,  1907. 

The  improved  kier  differs  from  that  described  in  Eng. 
Pat.  5409  of  1900  (this  J.,  1901,  120)  in  that  live  steam  is 
not  admitted  into  the  kier,  the  liquor  being  maintained 
at  the  desired  temperature  by  passing  it  through  a  suitable 
heating  apparatus  which  is  placed  outside  the  kier  between 
the  circulating  immp  and  the  top  of  the  kier. — P.  F.  C. 

Souring,    chloring,    boiling    and    dyeing    folded    fabrics  3 

Process   and  apparatus  for .     H.    Thies   and   \V. 

Mathesius.     Fr.  Pat.  380,864,  Aug.  16.  1907. 

This  apparatus  consists  of  a  telescopic  tube,  bent  at  its 
lower  end  and  widening  at  the  top  to  form  a  relatively 
large  hopper.  The  tube  is  so  suspended  at  its  upper  end, 
that  it  can  bo  readily  moved  in  any  direction.  The 
material  to  be  treated  is  led  into  the  hopper,  travels  down 
the  tube,  (to  which  a  suitable  to-and-fro  motion  has  been 
imparted),  and  is  finally  delivered  in  regular  folds  into 
tho  dye-vat  or  other  receptacle.  In  order  to  ensure  the 
regular  folding  of  the  material,  tho  telescopic  tube  is 
adjusted  from  time  to  time  to  keep  tho  end  of  the  delivery 
tubo  at  a  constant  height  above  the  level  of  the  folded 
material  inside  tho  vat.  If  desired,  the  appropriate  liquid 
for  the  particular  treatment  can  also  be  run  into  the 
hopper  at  the  same  time  as  the  fabric. — P.  F.  C. 
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7am  on  bobbins  or  in  the  form  of  cops  j    Apparatus  for 

dyeing  .     H.  L'Huillier.     Fourth  Addition,  dated 

June  27,  1907,  to  Fr.  Pat.  350,981,  Jan.  24,  1905  (this 
J.,  1905,  SSS  ;  1906,  475  ;  1907,  92  ;  1908,  18). 
Thb  yarn  is  directly  wound  on  to  a  perforated  hollow 
metallic  bobbin  in  which  a  wooden  bobbin  has  been  pre- 
viously inserted-  In  order  to  prevent  the  wooden  bobbin 
from  slipping,  it  is  provided  near  to  one  end  with  a  small 
peg  which  fits  into  the  cross-piece  of  a  T  -shaped  incision 
at  the  corresponding  end  of  the  metallic  bobbin.  When 
the  winding  is  completed,  the  wooden  bobbin  only  is 
withdrawn,  and  the  "  cheese  "  is  mounted  on  the  per- 
forated tube  of  the  dyeing  machine,  this  tube  having  a 
less  diameter  than  the  perforated  tube  on  which  the 
"  cheese  "  is  wound,  in  order  to  allow  free  circulation  of 
the  dyeing  solution. — P.  F.  C. 

Agers,  steam  chests,  steam  boxes  and  other  heated  vessels 
or  chambers  vsed  in  the  printing,  dyeing  or  other  treatment 

of  vox-en  fabrics  or  the  like  ;    Aniline  and  other  . 

J.  P.  Liddell,  New  Mills,  Cheshire.  Eng.  Pat.  28,928, 
Dec.  19,  1906. 
To  prevent  the  escape  of  steam,  heat,  or  pressure,  the 
chamber  is  provided  with  two  steam  or  hot  air  chests 
arranged  parallel  to  one  another.  In  order  to  fill  the  gap 
between  them,  a  third  steam  or  hot  air  chest  is  arranged 
so  that  it  can  be  tilted  on  its  end  bearings.  This  inter- 
mediate chest  is  loaded  so  that  its  normal  position  is  at 
a  slight  angle  from  the  vertical,  and  it  is  then  in  contact 
with  both  the  upper  and  lower  steam  chests,  the  surfaces 
of  contact  being  preferably  machined  to  ensure  a  fluid- 
tight  joint.  A  modified  arrangement  is  also  claimed  in 
which  the  intermediate  chest  is  pressed  against  the  other 
two  by  springs.  The  fabric  enters  the  chamber  between 
the  upper  and  the  intermediate  chests  and  passes  out 
between  the  intermediate  and  lower  ones.  To  prevent 
condensed  moisture  from  falliug  on  to  the  fabric,  the  upper 
steam  chest  is  provided  with  a  trough,  above  the  line  of 
traverse  of  the  fabric,  in  which  the  condensed  moisture 
collects.— P.  F.  C. 

Textile    fabrics  ?     Producing    impressions    fast    to    water 

on .     L.  Lilienfeld,  Vienna.     Eng.  Pat.  592,  Jan.  9, 

1907. 
Combinations  of  nitrocellulose,  celluloid,  or  cellulose 
acetates  with  organic  acid  esters  of  high  boiling  point, 
particularly  the  esters  of  phthalic  acid,  are  specially 
suitable  for  imparting  resistance  to  water  to  textile 
fabrics.  Example  :  100  parts  of  nitrocellulose  are  dis- 
solved with  50  to  150  parts  of  ethyl  phthalate  in  a  suitable 
solvent  and  used  alone  or  with  other  dressing  materials. 

— S.  H.  H. 

Printing  textile  fabrics.  Calico  Printers'  Assoc,  Ltd., 
Manchester,  and  R.  E.  Hindle,  Accrington.  Eng.  Pat. 
6434,  March  18,  1907. 

The  invention  relates  to  the  causing  of  variations  of 
pressure  in  the  printing  nip  between  the  printing  roller 
and  the  printing  surface,  whereby  darker  or  lighter 
printing  effects  are  produced.  This  can  be  performed  by 
making  the  surface  of  the  printing  bowl  irregular,  e.g., 
undulating,  or  by  employing  an  irregular  endless  band  in 
place  of  the  usual  blanket. — S.  H.  H. 

Cotton  fabrics  ;    Treatment  of in  order  to  produce  on 

them  a  high  gloss,  fast  to  water,  soap  or  acid  solutions. 
C.  Rumpf,  Tokio,  Japan.  Eng.  Pat.  5498,  March  7, 
1907. 
Thb  goods  after  being  finished  in  any  of  the  well  known 
ways  of  pressing,  calendering,  or  the  like,  so  as  to  produce 
as  high  a  lustre  as  possible,  are  immersed  in  or  sprinkled 
with  water  or  washed  in  a  soap  solution,  whereby  the  high 
gloss  is  "  somewhat  diminished,"  leaving  a  lower,  but 
permanent  finish  "  which  will  not  be  in  any  way  affected 
by  the  subsequent  action  of  water  or  soap  or  acid  solu- 
tions."—D.  B. 

Compositions  applicable  for  use  in  various  manufactures 

I       [e.g.,  for  finishing  textiles].     P.  C.  D.  Castle,  Bebington. 
Eng.  Pat.  28,492,  Dec.  13,  1906. 


Finishing   sized  fabrics  *    Apparatus   for   .     H.    J. 

Haddan,  London.     From  M.  Ratignier.  Lyons,  and  H. 

Pervilhac  and  Co.,  Villeurbanne,  France.     Eng.  Pat. 

15,886,  July  10,  1907. 
The  stretched  and  sized  fabric  is  made  to  pass  underneath 
size-spreaders  consisting  of  brushes,  or  smooth  rubbers 
or  preferably  chains  of  polished  non-absorbent  material 
suspended  from  supports  and  trailing  on  the  fabric.  The 
brushes  are  mounted  on  leather  straps  which  are  so  driven 
that  the  brushes  travel  in  the  same  direction  as  the  fabric 
but  at  a  higher  speed.  A  circular  or  straight  oscillatory 
motion  is  also  imparted  to  the  whole  frame  on  which  the 
straps  are  mounted.  If  chains  are  used  as  rubbers,  it  is 
preferable  to  suspend  them  from  rods  which  are  connected 
together  in  pairs  by  means  of  pivots,  the  other  ends  of 
each  pair  of  rods  being  fastened  to  rotating  crank-discs. 

—P.  F.  C. 

Waterproof  fabrics  ';  Process  of  making .     S.  Ebizuka, 

Yokohama,  Japan.     Eng.  Pat.  16,520,  July  18,  1907. 

The  fabric  is  treated  successively  with  three  kinds  of  paint, 
each  being  applied  several  times  until  the  pores  are  filled 
up,  so  that  the  subsequent  layers  of  paint  do  not  penetrate 
the  fabric.  Each  application  is  followed  by  drying  and 
rubbing.  The  paints  are  prepared  in  the  following 
manner : — No.  1.  1  gall,  of  linseed  oil  or  other  suitable 
drying  oil  is  mixed  with  5  oz.  of  slaked  lime  and  1  gall, 
of  water,  and  the  mixture  heated  until  the  oil  is  saponified. 
The  resulting  glycerin  is  then  removed,  leaving  an  oil 
containing  an  insoluble  calcium  salt.  To  5  gall,  of  the 
drying  oil  3£  oz.  of  manganese  borate  and  2§  oz.  of  litharge 
are  added  and  the  mixture  is  heated  to  300°  C.  After 
cooling,  the  precipitated  sediment  is  removed,  and  the 
liquid  well  mixed  with  the  oil  containing  the  insoluble 
calcium  salt.  No.  2.  5  gall,  of  the  drying  oil  are  mixed 
with  3i  oz.  of  manganese  borate,  2f  oz.  of  litharge  and 
2  lb.  1|  oz.  of  copal  and  heated  to  300°  C.  After  cooling, 
the  precipitated  sediment  is  removed  and  the  liquid 
mixed  with  4  lb.  2§  oz.  of  calcium  ricinoleate  and 
1  lb.  6$  oz.  of  zinc  oxide.  No.  3.  1  gall,  of  the  drying  oil 
is  treated  with  2  lb.  1|  oz.  of  powdered  talc,  4  lb.  2f  oz.  of 
starch  and  mixed  with  £  gall,  of  paint  No.  2. — D.  B. 

Fabric  i    Waterproof .     E.  Merou,  Paris.     U.S.  Pat. 

874,101,  Dec.  17,  1907. 
See  Eng.  Pat.  1383  of  1907  ;  this  J.,  1907,  1089.— T.  F.  B. 

Waste  liquids   or   trade   effluents   [from  the   treatment   of 

textiles] ;     Machine  for  straining and  recovering 

the  fibres  or  fibrous  substances  contained  therein.  The 
Longwood  Engineering  Co.,  Ltd.,  and  W.  D.  Walsh, 
Ruddersfield.     Eng.  Pat.  6562,  March  19,  1907. 

The  machine  consists  of  a  tank  provided  with  a  false, 
perforated,  curved  bottom  terminating  at  one  side  in  a 
knife  edge  or  sharp  lip  extending  outwards  and  downwards. 
The  false  bottom  is  concentric  with  a  shaft  extending 
longitudinally  of  the  machine.  The  shaft  carries  arms 
and  discs  having  brushes  adjustably  secured  thereto,  and, 
as  it  revolves,  the  brushes  successively  wipe  over  the  per- 
forated bottom.  In  passing  clear  of  the  knife  edge,  the 
bristles  which  are  slightly  bent  while  in  contact  with  the 
perforated  plate,  regain  their  normal  condition  and  cause 
the  fibres  carried  thereby  to  be  thrown  over  the  extending 
lip  into  a  receptacle. — D.  B. 


VI.— COLOURING    WOOD,    PAPER, 
LEATHER,    &c. 

Patents. 

Printing  wall  paper  and  the  like  ;;  Machines  for .     M. 

Kroenert,    G.m.b.H.,    Altona,    Germany.     Eng.    Pat. 

17,335,  July  29,  1907.  Under  Int.  Conv.,  Aug.  3,  1906. 
The  pattern  roller  and.colour  cloth  are  adjusted  by  means 
of  a  hand  lever,  which  is  connected  through  gearing 
arrangements  with  the  carriages  of  the  colour-applying 
device  and  of  the  pattern  roller.     The  gearings  are  so 
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adjusted  that  when  the  hand  lever  is  operated,  the  pattern 
roller  and  the  colour  cloth  are  displaced  in  the  ratio  of 
1  to  2.— P.  F.  C. 

Dyeing  shins  ;   Machine  for .     Billaud,  Fillias  and  Co. 

Fr.  Pat.  381,192,  Aug.  9,  1907. 

The  machine  is  for  the  brush  dyeing  of  skins  {e.g.,  rabbit 
skins),  and  consists  essentially  of  a  long  trough  and  a 
device  for  feeding  the  dye-liquor  to  a  long  cylindrical 
brush.  The  skin  is  placed  on  a  table  moving  horizontally 
beneath  the  brush,  the  latter  being  rotated  in  the  opposite 
direction  to  the  motion  of  the  table,  and  by  its  contact, 
distributing  the  dye-liquor  over  the  skin.  The  uniformity 
of  this  distribution  is  further  ensured  by  passing  the 
skin  beneath  a  second  similar  cylindrical  brush. — H.  G.  B. 


VII.— ACIDS,    ALKALIS,    AND    SALTS, 
AND  NON-METALLIC  ELEMENTS. 

Ferric   chloride  ;     Influence   of   hydrochloric   acid   on   the 

hydrolysis  of .     G.  Malfitano  and  L.  Michel.     Compt. 

rend.,  1907,  145,  1275—1277. 

By  studying  the  increase,  with  time,  of  the  electrical 
conductivity  of  solutions  of  ferric  chloride,  containing 
varying  quantities  of  hydrochloric  acid,  the  authors  have 
found  that  the  amount  of  acid  necessary  to  prevent 
hydrolysis  varies  slightly  with  the  concentration  of  the 
ferric  chloride  and  increases  considerably  with  the  tem- 
perature. A  quantity  of  acid  which  would  entirely 
prevent  hydrolysis,  if  added  before  this  begins,  may  be 
insufficient  to  restore  the  hydrolysed  solution  to  its  original 
state,  or  even  to  prevent  further  decomposition,  if  added 
during  hydrolysis  and  small  quantities  of  acid,  though 
preventing  hydrolysis  at  first,  may  favour  it  later.  The 
authors  explain  these  facts  by  supposing  that  the  colloid 
formed  from  the  direct  products  of  hydrolysis,  consists  of 
complex  ions,  which  resist  the  action  of  hydrochloric 
acid.     (Compare  this  J.,  1904,  1242.)— F.  Sodn. 

Chromium  sulphate  ;  Aneiv  — — .     P.  Nicolardot.     Compt. 
rend.,  1907,  145,   1338—1340. 

When  a  solution  containing  100  grms.  of  the  violet 
chromium  sulphate  in  a  litre,  is  boiled  with  barium 
carbonate,  an  uncrystallisable  "  varnish  "  separates  from 
the  filtrate,  which  is  represented  by  the  formula, 
Cr203,2.5S03,7.5H20.  This  sulphate  is"  readily  soluble 
in  water  giving  a  green  solution  which  is  not  precipitated 
by  barium  chloride  or  sodium  phosphate.  When  caustic 
soda  or  potash  is  added  in  amount  sufficient  to  neutralise 
the  sulphuric  acid,  another  chromium  sulphate  is  obtained, 
in  which  the  ratio  of  Cr203  to  S03  is  equal  to  unity. 
This  gives  a  solution  which  is  of  a  brighter  green  than 
the  sutyhate  mentioned  above. — J.  C.  C. 

Ammonium  sulphate.    Statistics  of  production.      Bradbury 
and    Hirsch.     [T.R.] 

The  production  of  ammonia,  calculated  into  sulphate  of 
ammonia  (including  that  used  in  the  manufacture  of 
ammonia-soda  and  for  other  chemical  purposes)  from  all 
sources  in  the  United  Kingdom  during  1907  is  estimated 
at  316,000  tons,  distributed  as  shown  in  the  following 
table,  the  figures  for  the  two  preceding  years'being  added 
for  comparison : — 


1905. 

1906. 

1907. 

Tons. 
156,000 

2(1.0(10 
Hi, 000 

111,500 

Tons. 

157,000 

21,000 

■8,600 
82,600 

Tons. 

162,000 
22,000 

51.000 

Coke  and  carbonising  \\<>ri<>< 
and  producer  u»* 

81,000 

268,500 

2*9,000 

316,000 

Of  this    production   England  is  estimated  to  have  con- 
tributed 200,500  tons,  Scotland,  107,000  tons,  and  Ireland, 

2,500  tons. 


Sulphuric  acid  in  Canada.     Oil,  Paint,  and  Drug  Rep., 
Dec.  30,  1907.     [T.R.] 

The  largest  amount  of  sulphuric  acid  consumed  in  the- 
Province  of  Ontario  is  used  in  the  refining  of  petroleum. 
In  the  purification  of  the  distillates,  ordinary  sulphuric 
acid  of  66°  B.  is  generally  used,  fuming  sulphuric  acid 
being  employed  in  rare  cases  for  varieties  of  oil  difficult 
to  purify.  Sulphuric  acid  is  largely  used  in  the  manu- 
facture of  superphosphates,  especially  at  Smith's  Falls. 
An  increasing  demand  for  sulphuric  acid  is  found  in  the 
nitroglycerin,  dynamite,  and  dualin  industry.  Dynamite 
works  in  Ontario  consume  about  one-half  ton  of  concen- 
trated sulphuric  acid  per  day.  Sulphuric  acid  is  also 
used  in  Ontario  in  the  manufacture  of  acetic  acid  from 
calcium  acetate.  This  industry  consumes  over  a  ton  of 
sulphuric  acid  per  day. 

Patents. 

Hydrated  carbonate  of  magnesium  and  its  production.  G. 
Sisson,  Newcastle-on-Tvne.  Eng.  Pat.  24,134,  Oct.  30, 
1906. 

Calcined  dolomite  is  slaked  with  water  and  treated  with 
sea-water  until  the  whole  of  the  lime  is  replaced  by 
magnesia.  The  resulting  slurry  of  magnesium  hydroxide 
is  treated  with  carbon  dioxide  (from  the  calcination  of 
the  dolomite),  until  the  magnesium  is  converted  into 
bicarbonate,  and  is  then  mixed  with  a  further  quantity 
of  the  magnesium  hydroxide  slurry,  in  order  to  obtain 
the  magnesium  in  the  form  of  hydrated  carbonate. — A.  S. 

Pyrites  cinder  and  other  metallic  sulphides  low  in  sulphur  ? 
Treating  or  utilising .  J.  H.  Thwaites,  Peter- 
borough.    Eng.  Pat.  27,515,  Dec.  3,  1906. 

Pyrites  cinder  or  other  similar  sulphides  low  in  sulphur 
and  containing  zinc,  are  finely  powdered  and  lixiviated, 
the  liquid  being  used  over  and  over  again,  with  requisite 
additions  of  water  or  of  wash-liquors,  and  after  pre- 
cipitation of  the  dissolved  copper  by  means  of  scrap  iron. 
When  the  solution  is  sufficiently  concentrated  in  salts 
of  zinc  and  iron,  it  is  evaporated,  most  of  the  sulphate 
of  iron  is  recovered  by  crystallisation,  and  the  remainder 
of  the  iron  is  precipitated  by  means  of  hydrated  zinc 
oxide  or  alkali  hydroxides  or  carbonates,  leaving  a  nearly 
pure  solution  of  zinc  salts. — A.  S. 

Cyanogen  ;    Extraction   of from  gases.     R.   Lessing, 

London.     Eng.  Pat.  2090,  Jan.  28,  1907. 

The  tras.  after  careful  extraction  of  tarry  matters,  but 
previous  to  the  extraction  of  ammonia,  is  scrubbed 
with  suspensions,  in  water  or  ammoniaeal  liquor,  of 
ferrous  oxide,  or  a  ferrous  salt,  the  acid  radical  of  which 
does  not  form  a  "  fixed  "  ammonium  salt.  Practically 
all  the  cyanogen  is  absorbed,  forming  a  blackish  sludge 
very  suitable  for  the  manufacture  of  ferrocyanides.  The 
scrubbing  liquid  may  be  prepared  by  precipitating  a 
solution  of  ferrous  sulphate  or  chloride  with  ammoniaeal 
gases,  or  the  cvanogen  sludge  from  a  previous  operation 
may  be  treated  with  milk  of  lime,  which  yields  calcium 
ferrocyanide  and  a  suitable  ferrous  residue.  The  pre- 
cipitate is  thoroughly  washed,  access  of  air  being  avoided, 
and  well  agitated  with  the  suspending  liquid,  a  mixture 
containing  about  0-5  to  ()•(>  11>.  of  iron  per  gallon  giving 
satisfactory  results.       I<\  SODN. 

Litharge1;     Manufacture    of .     W.    A.    Humphrey, 

Enfield  Highway,  .Middlesex.  Eng.  Pat.  2144,  Jan.  28, 
L907. 
Molten  litharge  as  discharged,  for  example,  from  a 
oupellation  or  refining  furnace,  is  granulated  by  sub- 
jecting  it  to  the  action  of  a  blast  of  air,  steam  or  the 
like,  which  is  projected  against  it  from  an  adjustable 
nozzle.  The  granulated  litharge  is  forced  by  the  air- 
(ir  steam-  blast  against  a  cooled  plate.     A.  B. 

Chlorine  compounda  of  lime  :   Manufacture  of  ■ .     G.r\V. 

Johnson.  London.  From  Chem.  Fabr.  Griesheim- 
Elektron,  Frankfort,  Germany.  Eng.  Pat.  8476, 
April  11,  1907. 

See  Fr.  Pat.  376,848  of  1907  ;  this  J.,  1907, 1047.  -T.  F.  B. 
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Aluminium  acetate  :    Process  for  manufacturing  insoluble 

.      Chem.     Werke     F.     Friedlaender,     G.m.b.H., 

Berlin.  Eng.  Pat  8676,  April  12,  1907.  Under  Int. 
Conv.,  April  17,  1006. 

Ft.  Pat.  ;?70,;»47  of  1907  ;  this  J., 1907, 1254.— T.F.B. 

Compounds  of  oxygen  [Nitric  add,  sulphuric  acid,  etc.]  ; 

Process  and  device  for  making from  the  elements 

at  a  high  temperature.  O.  Bender,  Neu-Babelsberg, 
Germany.     Eng.  Pat,   8653,   April  15,   1907. 

See  Fr.  Pat.  377,442  of  1907  ;  this  J.,  1907,  1090.— T.  F.  B. 

Xitric  acid  or  nitric  oxide  from  atmospheric  air';   Process 

for  the   production  of .     H.   Pauling,  Assignor  to 

Salpetersaure-Ind.-Ges.,  Gelsenkirchen,  Germany.  U.S. 
Pat.  873,891,  Dec.  17,  1907. 

See  Fr.  Pat.  365,070  of  1906  ;  this  J.,  1906,  928.—  T.  F.  B. 

Sulphurous  acid  ;   Separating from  combustion  gases. 

J.  Babe,  Honfleur,  France,  and  H.  Pape,  Hamburg, 
Germany.  Eng.  Pat.  19,973,  Sept,  6.  1907.  Under 
Int.  Conv.,  Sept.  10,  1906. 

Sulphur  dioxide  is  separated  from  furnace  gases  by 
absorption  in  water  at  a  temperature  below  0°  C,  the 
proportion  of  water  being  limited  to  that  sufficient  to 
absorb  the  gas  and  give  a  saturated  solution,  the  freezing 
point  of  which  lies  below  0°  C.  The  gases,  cooled  and 
thoroughly  washed,  are  conducted  through  a  special  cooling 
chamber,  kept  below  0°  C,  in  which  the  water  vapour 
present  condenses  and  absorbs  the  sulphur  dioxide.  Any 
extra  water  required  is  added  in  a  finely-divided  form, 
such  as  steam  or  spray,  but  a  solution  of  a  suitable  salt, 
such  as  a  5  per  cent,  solution  of  common  salt,  substituted 
for  the  water,  reduces  the  chance  of  freezing  from  undue 
dilution. — F.  Sodn. 


pipe,,  by  means  of  which  the  gas  and  vapours  are  with- 
drawn from  the  retort  by  an  injector  and  pass  to  the 
cooling  chamber,  and  thence  to  the  collector,  on  the 
bottom  of  which  the  powdered  sulphur  is  deposited,  the 
gases  passing  out  of  the  collector  and  back  again  to  the 
injector. — F.  Sodn. 

Hydrogen  from  water-gas  ;   Method  of  producing .     A. 

Frank,  Charlottenburg,  Germany.     U.S.  Pat.  873,853, 

Dec.  17,  1907. 
See  Fr.  Pat.  371,814  of  1906  ;  this  J.,  1907,  408.— T.  F.  B. 
Mixtures  of  liquids,  etc.     Eng.  Pat.  19,813.     See  I. 


VIIL— GLASS,   POTTERY,  AND  ENAMELS. 

Seger  cones  ;    Softening  temperatures  and  testing  of  . 

Rothe.     Tonind.  Zeit.,  1907,  1366—1368. 

The  softening  points  in  question  were  determined  in  an 
iridium- tube  furnace,  in  an  atmosphere  of  nitrogen.  The 
cones  tested  were  those  manufactured  in  the  Royal  Porce- 
lain Factory  at  Charlottenburg,  and  of  these  only  such  were 
chosen  as  showed  externally  no  signs  of  injury  (cracks, 
rifts,  etc.).  Great  care  was  taken  to  get  truly  average 
results,  and  to  this  end  about  200  trials  were  made. 
Each  test  lasted  about  90  minutes.  In  determining  the 
temperatures,  the  Le  Chatelier  and  a  thermo-couple  of 
iridium  and  iridium-ruthenium  were  employed,  as  well  as 
an  optical  pyrometer.  The  couples  were  protected  by 
magnesia  tubes.  The  cones  were  attached  to  a  Marquard 
porcelain  tile,  and  they  were  smaller  than  those  employed 
in  ordinary  testing.  It  was  found  that  the  rate  of  heating, 
at  least  twenty  minutes  before  the  softening  point,  should 
not  exceed  5°  C.  per  minute.  The  cones  tested,  ranged 
between  the  numbers  4 — 20  and  represented  a  range  of 
temperature  from  1200°  to  1530°  C.  At  still  higher 
temperatures,  the  variations  (between  estimated  and 
observed  softening  points)  were  found  to  be  greater, 
and  no  detailed  experiments  were  proceeded  with.  The 
results  are  summarised  in  the  following  table  : — 


Cone  : 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Estimated  temperature   1210  1230 
Observed  temperature.   1225  '  1225 

1250 
1260 

1270 
1285 

1290 
1305 

1310 
1335 

1330 
1345 

1350 
1360 

1370  1390  !  1410 
1375  1395  1410 

1430 
1435 

1450 
1460 

1470  '  1490  1510 
1480  i  1510  1525 

1530 
1530 

Hydrosulphites  J     Manufacture    of    stable .     Farbw. 

vorm.  Meister,  Lucius  und  Briining,  Hoechst  a/Main, 
Germany.  Eng.  Pat.  20,580,  Sept.  16,  1907.  Under 
Int.  Conv.,  Sept.  26,  1906. 

Stable  solid  hydrosulphites  are  obtained  by  evaporating 
a  solution  of  the  hydrosulphite  in  vacuo  at  a  temperature 
below  the  dehydration  point  of  the  crystallised  salt. 
Sodium  hydrosulphite  solution  is,  for  example,  evaporated 
in  vacuo  at  a  temperature  not  substantially  exceeding 
48°  C.     The  evaporation  is  not  carried  to  complete  dryness. 

— A.  S. 

Metallic  compounds  ;  Purification  of .     C.  van  Brunt, 

Schenectady,  Assignor  to  General  Electric  Co.  New 
York.     U.S.  Pat.  873,809,  Dec.  17,  1907. 

See  Eng.  Pat.  18,489  of  1906  ;  this  J..  1907,  1042.— T.  F.  B. 

Liquefaction  of  atmospheric  and  other  gases.  Soc.  l'Air 
Liquide,  Paris.  Eng.  Pat.  29,733,  Dec.  31,  1906. 
Under  Int.  Conv.,  Jan.  4.  1906. 

See  Fr.  Pat.  370,850  of  1906  ;  this  J.,  1907,  247.— T.  F.  B. 

Air   or   other   gases ';     Purification   of   .     Soc.    l'Air 

Liquide,  and  J.  Babin,  Paris.  Eng.  Pat.jll.710,  May  18, 
1907.     Under  Int.  Conv.,  May  26,  1906. 

See  Fr.  Pat.  375,887  of  1906  ;  this  J.,  1907,  919.— T.  F.  B. 

Sulphur  -r     Preparation    of    sublimed .     A.    Walter, 

Naples,  Italy.     U.S.  Pat.  873,812,  Dec.  17,  1907. 
For  the  preparation  of  sublimed  sulphur,  a  retort,  cooling 
chamber,  and  collecting  chamber  are  arranged  in  circuit. 
The  retort  is  connected  with  a  boiler  by  an  inlet  connection 
and  cemmunicates,  by  an  outlet  connection,  with  a  suction 


Patent. 

Ceramic  pastes  ;    Machine  for  drying  .     E.  Somnier 

schuh  and  P.  Spengler.     Fr.  Pat.  381,187,  Aug.  7,  1907. 

See  Eng.  Pat.  18,147  of  1907  ;  this  J.,  1907,  1092.— T.F.B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Materials  for  roofing,  dampcourses,  and  the  like  ;  Manu- 
facture  of .     H.    F.    Cates,    Streatham   Common. 

From  O.  Schreiber,  Leipzig-Plagwitz,  Germany.  Eng. 
Pat.  7739,  April  2,  1907. 

Ske  Fr.  Pat.  374,830  of  1907  ;  this  J.,  1907,  873.— T.  F.  B. 

Wood  ;    Manufacture  of  a  substitute  for particularly 

applicable  in  the  manufacture  of  turnery  ware.  F. 
Schnell,  Gutenstein,  G.  W.  Mayer,  Wiener  Neustadt, 
and  E.  Hartwich,  Vienna.  Eng.  Pat.  8161,  April  8, 
1907. 

See  Addition  of  April  10,  1907,  to  Fr.  Pat.  379,609  of 

1906  ;   this  J.,  1907,  1281.— T.  F.  B. 

Artificial  stone;    Process  for  making ,  and  the  stone. 

H.    O.    Duerr,    Wilmington,    Del.     U.S.    Pat.    873,849, 

Dec.  17,  1907. 
Finely-divided  silica,  or  silicious  material,  which  may 
previously  have  been  roasted,  is  ground  with  lime.     The 
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mixture  is  "  hydrated  "  and  mixed  with  coarser  silicious 
material  and  with  cement.  Sufficient  water  to  render 
the  mass  plastic  is  then  added,  the  whole  is  moulded  and 
subjected  to  the  action  of  steam  under  pressure. — A.  G.  L. 

Cement  or  cementitious  material  from  slag  ';    Manufacture 

of .     C0II03  Portland  Cement  Co.,    Ltd.,    London. 

From  H.  Colloseus,  Berlin.     Eng.  Pat,  15,765,  July  9, 
1907. 

Molten  blast-furnace  slag,  in  a  finely-divided  condition, 
is  treated  with  aqueous  solutions  of  hydroxides  of  metals 
other  than  calcium,  the  aqueous  solution  also  being  in  a 
finely-divided,  or  "  atomised "  state.  The  hydroxides 
used' are  those  of  potassium,  sodium,  barium,  strontium, 
magnesium  and  aluminium,  as  well  as  of  iron  and  chromium. 
For  hydraulic  work,  especially,  a  small  proportion  of 
ferric  hydroxide  should  be  mixed  with  the  other  hydroxide 
used.  For  slags  containing  45 — 52  per  cent,  of  calcium 
oxide,  28 — 32  of  silica,  and  12 — 16  of  alumina,  so  much 
of  a  5  per  cent,  solution  of  hydroxide  is  used  as  will  leave 
0-S — 1*2  per  cent,  of  the  hydroxide  in  the  slag.  More 
acid  slags,  containing  42 — 46  per  cent,  of  lime,  32 — 35  of 
silica,  and  8- — 12  of  alumina  are  treated  with  a  5 — 10  per 
cent,  solution  of  hydroxide  in  quantity  sufficient  to  leave 
1-5 — 2-5  per  cent,  of  the  hydroxide  in  the  slag. 

(See  Eng.  Pats.  3619,  13,886  and  14.329  (apparatus) 
of  1905  ;  also  Fr.  Pat.  356,276  ;  this  J.,  1905-  971,  1307  ; 
1906,  316,  320.)— A.  G.  L. 

Cement  J   Process  for  making  - .     H.  G.  Barnhurst  and 

J.  W.  Fuller,  jun.     Fr.  Pat.  381,134,  July  8,  1907. 

See  U.S.  Pat.  861,699  of  1907  ;  this  J.,  1907, 1010.— T.F.B. 
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Iron  f  Solubility  of  graphite  in .     G.  Charpy.     Compt. 

rend.,  1907,  145,  1277—1279. 
The  solubility  of  graphite  in  pure  iron  was  determined 
by  four  different  methods,  (a).  Swedish  iron  was  melted 
with  an  excess  of  wood  charcoal  and  allowed  to  cool 
slowly,  thus  giving  a  grey  cast  iron  containing  3-75  per 
cent,  of  total  carbon  (3-34  per  cent,  of  graphite).  Portions 
of  this  were  then  heated  at  various  temperatures  during 
several  hours,  cooled  in  water,  and  analysed.  They  were 
found  to  contain  the  following  percentages  of  combined 
carbon  : — When  cooled  from  750°  C,  0-31  per  cent.  ; 
850°,  0-85;  1000°,  1-08;  1050°,  1-36;  1080°,  1-44; 
1100°,  1-40  ;  and  from  1150°  C,  2-47  per  cent.  (b).  The 
metal  was  prepared  as  in  (a),  but  cooled  rapidly  in  a  metal 
mould  to  give  a  white  cast  iron,  containing  2-82  per  cent. 
of  carbon  (all  combined).  This,  heated  to  1150°,  cooled 
slowly  to  1000°  C,  and  then  quenched  in  cold  water, 
showed  0-92  per  cent,  of  dissolved  carbon,  (c).  The 
crucible  containing  the  molten  metal,  prepared  as  in 
(a),  was  placed  in  a  furnace  at  1000°  C.  for  3  hours,  and 
then  plunged  into  cold  water.  This  metal  was  found 
to  contain  0-95  per  cent,  of  dissolved  carbon,  (d).  Car- 
burisation  was  effected  by  cementation  at  1000°  C,  in 
wood  charcoal.  Two  experiments  gave  1-10  and  0-89  per 
cent,  (mean  0-99)  of  dissolved  carbon  respectively.  By 
all  four  methods  the  solubility  of  carbon  in  pure  iron  is 
found  therefore  to  be  about  J  pel  cent,  at  1000°  C,  and 
it  decreases  with  falling  temperature. — F.  Soon. 

Steel ;    Gas  occluded  in .     G.    Belloc.     Compt,  rend., 

I '.11)7,  145,   1280—1283. 

The  volume  of  gas  evolved  at  different  temperatures  on 
heating  a  sample  of  steel,  containing  0*12  per  cent,  of 
carbon,  is  found  to  be  intimately  connected  with  the 
critical  points  of  iron.  Evolution  of  gas  oommencea  at 
150° — 400°  C.  and  this  at  first  consists  almost  exclusively 
of  carbon  dioxide,  but  above  inn  ('.,  hydrogen  and 
carbon  monoxide,  constitute  the  main  portion,  their  relative 
proportions  varying  with  the  conditions.  At  about 
550*  0.,  carbon  dioxide  is  replaced  by  nitrogen,  but  this 


gas  appears  in  relatively  small  quantities.  The  pro- 
portion of  gas  remains  small  until  the  commencement  of 
transformation  of  a-ferrite  into  /3-ferrite,  which  is  marked 
by  a  copious  evolution.  There  is  again  a  diminution  as 
the  transformation  proceeds  and  a  further  increase  with 
the  change  from  jtf-ferrite  to  )-ferrite.  The  volume 
appears  to  increase  with  temperature  in  the  region  of 
y-ferrite,  and  a  total  volume  of  gas,  11 — 12  times  the 
volume  of  the  steel  may  be  extracted  up  to  1200°  C.  The 
transformation  of  the  carbon  of  cementation  into  temper 
carbon,  for  the  above  steel,  has  no  marked  influence  on 
the  evolution.  The  gas  appears  to  be  very  irregularly 
distributed  in  a  bar  of  steel,  the  proportion  being  greater 
in  the  middle  layers  than  at  the  surface  or  centre.  With 
reference  to  the  state  of  the  gas  in  the  solid  metal,  it  is 
noted  that  there  is  no  indication  of  the  existence  of  a 
dissociation  pressure. — F.  Sodn. 


Gases   contained   in    metals'  [iron]  ;     Extraction   of . 

0.  Boudouard.     Compt.  rend.,  1907,  145,  1283—1284. 

The  author  has  measured  the  gas  evolved  from  various 
forms  of  commercial  iron  and  the  results  show  that  it 
is  very  difficult  to  extract  all  the  contained  gas,  especially 
when  the  metal  is  not  in  a  state  of  fine  division.  In  the 
experiments  recorded  below,  the  samples  were  exposed  to 
the  air  for  a  fortnight  between  two  consecutive  heatings. 


C.c.  of  gas  per 

1  c.c. 

of  metal  during  heatings 

at  1100°  C. 

Mass. 
grms. 

Surface, 
sq.  cm. 

1. 

o. 

3. 

Wire 

0-5  mm.    . . . 

34-0 

280-5 

5-7 

1-3 

0-72 

1 

40-0 

213-3 

5-7 

0-82 

0-53 

2 

40-5 

108-8 

4-9 

2-0 

1-3 

Bar 

1  cm  (1)  . .. 

38-6 

22-0 

0-8 

|     0-54 

0-51 

(2)  ... 

38-7 

22-0 

0-56 

Sheet 

1 

1  mm.  (1)     . 

41-0 

80-0 

4-8 

)      1-4 

0-91 

(2)     . 

41'5 

80-0 

5-3 

(      1  * 

Filings  of 

1  cm.  bar    . 

46-0 

very 
great 

16-1 

3-56 

0-08 

Composition  of  the  gas  : — 


Wire 

0-5  mm. 

1 

Sheet 

Filings 


Mass. 
grms. 


340 
40-0 

,S2-f> 
46-0 


Total  gas  evolved  (c.c). 


(ail  Km  Carbon 

dioxide.    Hydrogen  monoxide. 


6.22 

7-01 

5-08 

5-16 

11-89 

7-88 

17-40 
29-17 


12-70 
20-23 
53-48 
00-45 


Nitrogen 


2-89 
1-36 
2.81 


These  quantities,  calculated  into  percentages  by  weight, 
are  of  about  the  same  order  as  those  ol  sulphur  and 
phosphorus  usually   present.     The   whole  of  the  nitrogen 

appears    to    have    been    extracted.      I<\  Sodn. 

FerrosiUcon  ;   Chemical  behaviour  <</  high-percentage . 

.1.    Haas.     Chcm.-Xeit.,    L908,  32,  8. 

'I'm:  author  has  shown  previously  (Staid  u.  Kisen.  1904, 
1315)  that  50  per  cent,  ferrosilioon  dissolves  rapidly  and 
completely  in  a  concent  rated  solution  of  cop  pel  -ammonium 
fluoride,  with  separation  of  metallic  copper  in  a  spongy 

condition.  There  is  a  vigorous  evolution  ol  gas,  probably 
due  to  the  formation  of  hydrolluosilieie  acid.  It  is 
suggested  that  tins  reaction  may  1)0  of  ser\  ice  in  the 
analysis  of  high  percentage  fcrrosil  icons. — A.  S. 
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Manganese  ;    Phosphorus  compounds  of .     S.  Shorn!  - 

schuslmv  and  X.  Jefremow.  J.  Russ.  Tins. -Chem.  Ges., 
1907,  39,  777-   7S7.     Chem.  Zentr.,  1908,  1,  14. 

A  series  of  alloys  of  manganese  and  phosphorus  were 
prepared  by  fusing  the  elements  together  in  a  sand  crucible 
under  a  layer  of  molten  barium  chloride,  and  were  examined 
microscopically,  and  their  cooling  curve  determined. 
The  latter  consists  of  four  distinct  branches,  viz.,  a  b, 
from  1260°  to  964°  C.  (0 — 9-5  atoms  of  phosphorus  per 
cent.):  b  c.  from  96-4°  to  1390°  C.  (9-3— 28-6  atoms  of 
phosphorus  per  cent.)  ;  c  d.  from  1390°  to  1095°  C.  (28-6— 
40*5  atoms  of  phosphorus  per  cent.)  ;  and  d  e,  from 
109.V  to  11  SO  C.  (40-5— 46-9  atoms  of  phosphorus  per 
cent.).  Of  these,  a  b,  b  c,  and  d  e  represent  respectively 
the  solubility  curves  of  manganese  and  of  the  compounds, 
Mn&Pg  and  MnP.  The  compound.  Mn5P2  is  very  stable 
and  can  be  heated  above  its  melting  point  without 
appreciable  decomposition.  The  compound,  MnP,  forms 
mixed  crystals  containing  from  50  to  56  atoms  of  man- 
ganese per  cent.  The  results  described  were  confirmed 
bv  the  examination  of  the  micro-structure  of  the  alloys. 

—A.  S. 

Manganese  ;    Alloy*  of tenth  copper  and  nickel.     S. 

Shemtschushnv,  G.  Urasow  and  A.  Rykowskow.  J. 
Russ.  Ph vs. -Chem.  Ges.,  1907,  39,  787—802.  Chem. 
Zentr.,  1908,  1,  14—15. 

The  authors  examined  the  alloys  of  manganese  with 
copper  and  with  nickel,  and  in  both  cases,  the  form  of 
the  cooling  curves  and  the  micro-structure  of  the  alloys 
indicate  that  the  two  pairs  of  metals  form  a  continuous 
series  of  mixed  crystals.  The  different  result  obtained 
by  Wologdine  (this  J.,  1907,  471)  in  the  case  of  manganese- 
copper  alloys  is  attributed  to  the  use  of  alloys  containing 
an  appreciable  quantity  of  carbon.  In  the  case  of  the 
manganese-nickel  alloys  containing  from  36  to  51-5  atoms 
of  nickel  per  cent.,  a  second  arrest-point  was  observed, 
which  may  be  due  to  the  decomposition  of  the  solid 
solution,  which  is  produced  at  first,  with  formation  of  the 
compound,  MnXi. — A.  S. 


Mercury  in  its  ores;     Volumetric  determination  of . 

J.  A.  Muller.     Bull.  Soc.  Chim.,  1907,  1,  1169—1173. 

The  principle  of  the  method  consists  in  precipitating  the 
mercury  from  a  solution,  to  which  potassium  iodide  and 
sodium  hydroxide  have  been  added,  with  excess  of  form- 
aldehyde, dissolving  the  precipitate  in  standard  iodine 
solution  and  then  determining  the  excess  of  the  latter. 
The  author's  experiments  show  that  the  best  results  are 
obtained  under  the  following  conditions: — (1)  Minerals 
containing  neither  gold  nor  platinum. — A  quantity  of  the 
powdered  mineral  containing  about  1  grm.  of  mercury  is 
decomposed  by  heating  gently  with  aqua  regia,  and  then 
evaporated  to  dryness  at  about  50°  C.  (or  better,  in  vacuo 
over  potassium  carbonate,  at  the  ordinary  temperature). 
The  residue  is  taken  up  with  hot  water,  treated  with 
about  50  c.c.  of  a  20  per  cent,  potassium  iodide  solution, 
then  with  sodium  carbonate  until  no  further  precipitate 
is  formed,  and  then  with  sufficient  sodium  hydroxide  to 
render  the  solution  alkaline.  The  solution  is  filtered,  the 
precipitate  being  first  washed  with  a  little  warm  water, 
then  extracted  with  a  small  quantity  of  a  solution  con- 
taining potassium  iodide  and  sodium  hydroxide  (this 
solution  being  passed  through  the  filter  7 — 8  times),  and 
finally  washed  again  with  enough  hot  water  to  make  up 
the  volume  of  the  whole  filtrate  to  100  c.c.  To  an  aliquot 
part  of  this  solution  are  added  sodium  hydroxide  and 
formaldehyde  in  such  quantities  that,  for  about  0*1  grm. 
of  mercury,  20  c.c.  of  20  per  cent,  sodium  hydroxide  and 
20  c.c.  of  35  per  cent,  formaldehyde  solution  are  used. 
The  mixture  is  allowed  to  stand  in  a  stoppered  flask  for 
20  hours  at  about  25°  C,  the  supernatant  liquor  is  decanted 
from  the  precipitated  mercury,  and  the  latter  is  washed 
four  times  with  alcohol,  a  small  quantity  of  air  being 
passed  through  the  flask  after  the  first  and  second  washings 
to  remove  any  trace  of  formaldehyde,  care  being  taken, 
.however,  not  to  dry  the  precipitate.     The  precipitate  is 


then  treated  with  standard  iodine  solution  containing 
excess  of  potassium  iodide.  The  flask  is  stoppered,  placed 
in  a  dark  cupboard,  ami  frequently  shaken  until  the 
mercury  has  nearly  all  dissolved  (it  is  best  to  effect  this 
solution  in  an  atmosphere  of  carbon  dioxide).  The 
solution  is  then  decanted,  and  tho  residue  is  treated  with 
a  further  small  quantity  of  iodine  solution.  If,  on  stand- 
ing, the  decanted  solutions  and  washings  deposit  a  trace 
of  mercury,  this  must  be  separated  and  dissolved  as 
before.  The  excess  of  iodine  is  then  titrated  with  thio- 
sulphate.  (2)  Minerals  containing  gold  or  platinum. — 
The  mercury  should  be  volatilised  in  the  form  of  mercuric 
chloride,  the  latter  being  collected  in  a  Peligot  tube  con- 
taining water.  After  rinsing  out  the  delivery  tube,  air 
should  be  passed  through  the  mercuric  chloride  solution 
to  remove  excess  of  chlorine.  The  mercury  may  then  be 
determined  in  the  aqueous  solution  thus  obtained. — L.  E. 


Amalgams  :  the  hydrargyrides  of  the  alkali  and  alkaline- 
earth  metals.  G.  McPhail  Smith.  Amer.  Chem.  J., 
1907,  38,  671—683. 

The  author  studied  the  action  of  air,  water,  and  aqueous 
ammonia  on  solutions  of  the  hydrargyrides  of  sodium, 
potassium,  rubidium,  and  caesium  in  mercury  ;  and  also 
the  condition  of  equilibrium  attained  when  each  of  the 
amalgams  in  the  three  pairs — sodium  and  potassium, 
sodium  and  rubidium,  and  sodium  and  caesium,  were 
subjected  to  the  action  of  the  corresponding  one  of  three 
equivalent  solutions  containing  molecular  proportions 
of  sodium  chloride  and  of  potassium,  rubidium,  or  caesium 
chloride.  It  was  found  that  the  mercury  compounds  are 
increasingly  stable  in  the  order :  lithium,  potassium, 
rubidium,  caesium,  and  sodium.  On  exposure  to  a  limited 
quantity  of  air,  in  closed  vessels,  the  amalgams  of  the 
alkali  metals  are  oxidised  to  different  extents,  and  on  the 
addition  of  water,  oxygen  is  copiously  evolved,  with  the 
simultaneous  formation  of  hydrogen  peroxide,  in  the  cases 
of  the  oxidised  amalgams  of  potassium,  rubidium,  and 
caesium,  but  in  the  case  of  sodium-amalgam,  neither 
hydrogen  peroxide  nor  oxygen  is  formed.  The  stability 
of  the  amalgams  of  the  alkaline-earth  metals  increases 
in  the  order  :    calcium,  strontium,  barium. — A.  S. 


Alloys  ;   Electro- potential  and  nature  of  metallic .     N. 

Puschin.  J.  Russ.  Phys.-Chem.  Ges.,  1907,  39,  528— 
566.  Chem.  Zentr.,  1907,  2,  2026—2029.  (See  this  J., 
1907,  826,  1141.) 

Aluminium-bronze  group  of  alloys. — (1)  Aluminium-copper 
alloys.— The  alloys  poor  in  copper  are  white.  Those  rich 
in  copper  are  very  hard.  Determinations  of  the  potentials 
of  the  alloys  in  a  solution  of  calcium  hydroxide  indicated 
the  existence  of  the  compound,  AlCu,  but  the  existence 
of  the  other  compounds,  Al2Cu  and  AlCu3,  mentioned  by 
Le  Chatelier,  could  not  be  detected.  The  compound, 
AlCu,  is  brittle,  and  is  very  easily  oxidised.  (2)  Alumin- 
him-silver  alloys. — These  are  similar,  in  general,  to  the 
aluminium-copper  alloys.  Those  containing  up  to 
66  atoms  of  silver  per  cent,  are  very  easily  oxidised.  The 
alloys  rich  in  silver  are  remarkably  hard.  Potential 
measurements  revealed  the  existence  of  the  compound, 
AlAg,  but  not  of  the  compounds,  AlAg2  and  AlAg3,  dis- 
covered by  Behrens  and  by  Petrenko  (this  J.,  1905,  928). 
(3)  Antimony-bismuth  alloys. — The  formation  of  a  con- 
tinuous series  of  mixed  crystals  is  confirmed.  (4)  Lead- 
tin  alloys. — Potential  measurements  indicate  that  a  solid 
solution  containing  up  to  20  atoms  of  tin  per  cent,  is 
formed.  (Compare  this  J.,  1904,  255,  791,  1093.)  Alloys 
of  the  hydrogen  phosphide  type.— (I)  Antimony- zinc  alloys. 
— The  potential-curve  of  the  alloys  reveals  the  existence 
of  the  compounds,  Sb2Zn3  and  SbZn  (this  J.,  1905,  137  ; 
1906,  268)  analogous  to  the  compounds,  PH3  and  PH2, 
but  no  evidence  of  the  compound,  Sb2Zn,  mentioned  by 
Herschkowitsch  was  obtained.  (2)  Arsenic-tin  alloys. — 
Addition  of  arsenic  increases  considerably  the  hardness 
of  tin,  and  the  resulting  alloys  are  brittle,  especially  those 
containing  from  40  to  50  atoms  of  arsenic  per  cent.  Alloys 
of  this  composition  also  exhibit  a  remarkable  tendency  to 
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become  crystalline.  Potential-measurements  in  N/l 
sulphuric  acid  and  in  AVI  potassium  hydroxide  solutions, 
revealed  the  existence,  in  the  first  case,  of  the  compounds, 
AsSn  and  As2Sn3,  and  in  the  second,  the  latter  compound 
only.  Thus,  in  certain  circumstances,  the  existence  of 
some  solid  phases  may  be  overlooked  by  the  potential- 
method,  this  being  especially  the  case  if  two  solid  phases, 
having  equal  solution-tensions,  exist  side  by  side. 
(3)  Antimony-tin  alloys. — Potential-measurements  in  three 
different  electrolytes  indicated  the  existence  of  the  com- 
pounds, SbSn  and  Sb2Sn3.  (4)  Antimony-silver  alloys. — 
The  potential-curve  reveals  the  existence  of  the  compounds, 
SbAg2  and  SbAg3,  and  of  solid  solutions  of  SbAg2  in 
antimony,  SbAg3  in  SbAg2,  and  silver  in  SbAg3. 
(5)  Antimony-nickel  alloys. — The  compounds,  ShNi  and 
SbNi3,  were  indicated  on  the  potential-curve,  but  there 
was  no  evidence  of  the  existence  of  the  compounds, 
Sb„Ni5,  Sb5Ni4,  and  SbNi4,  mentioned  by  Lossew  (this 
J., "1906,  430).— A.  S. 


Metals  ';    Action  of  oxygen  on .     E.  Jordis  and  W. 

Rosenhaupt.     Z.  angew.  Chem.,  1908,  21,  50—66. 

The  authors  submitted  copper,  zinc,  and  tin,  and  some 
alloys  of  the  two  last-named  metals  with  copper,  to  the 
action  of  oxygen  and  of  air  in  a  closed  tube  from  which 
the  air  had  previously  been  exhausted,  and  after  definite 
periods  at  different  temperatures,  measured  the  volume 
of  oxygen  absorbed.  The  alloys  examined  had 
compositions  corresponding  to  the  formulae : — Cu9Zn, 
Cu13Zn3,  Cu13Zn5,  Cu9Zn5,  and  Cu13Sn3.  The  oxygen 
and  air  were  used  in  two  conditions,  viz.,  (1)  saturated 
with  aqueous  vapour,  and  (2)  dried  by  means  of  calcium 
chloride  and  concentrated  sulphuric  acid.  The  results 
are  given  in  tables  and  curve-diagrams,  and  lead  the 
authors  to  the  following  conclusions  : — None  of  the  metals 
or  alloys  examined  is  attacked  by  oxygen  at  the  ordinary 
temperature.  Noticeable  oxidation  takes  place  only 
above  60°  C.  in  the  case  of  copper,  above  100°  C.  with  tin, 
and  above  180°  C.  with  zinc.  Below  200°  C,  the  moist 
oxygen  acts  less  rapidly  on  copper  and  zinc  than  the  dried 
gas,  but  above  200°  C,  and  also  below  that  temperature 
in  the  case  of  tin,  the  moist  gas  acts  more  energetically 
than  the  dried  gas.  At  145°  C.  and  above,  air  has  a  greater 
action  than  oxygen  on  copper,  probably  owing  to  the 
production  of  oxides  of  nitrogen  and  hydrogen  peroxide. 
The  determining  factor  in  the  degree  of  action  of  oxygen 
on  metals  is  not  the  reaction  :  2Me  +  02  =  2MeO,  but  the 
character  and  properties  of  the  surface  layer  of  the  metal 
produced  in  the  first  instance. — A.  S. 


Alloys  ';  Action  of  nitric  acid  on  some .  C.  Monte- 
martini  and  E.  Colonna.  L'Ind.  Chimica,  1907,  7,  293 
—298.     Chem.  Zentr.,  1908,  1,  13. 

The  authors  subjected  alloys  of  zinc  with  10  per  cent. 
of  another  metal  to  the  action  of  nitric  acid  of  different 
concentrations,  and  determined  the  amount  of  ammonia 
produced.  In  the  following  table  are  given  the  quantities 
of  ammonia  (in  grms.)  produced  by  1  grin,  of  the  different 
alloys  when  acted  upon  by  the  acid  at  7° — 10°  C. 


Mercury  statistics  for  1907.     Oil  and  Col.  Tr.  J.,  Jan.  11, 
1907.     [T.R.] 

Mr.  A.  S.  Pickering  gives  the  following  figures  relating 
to  the  mercury  trade  in  the  United  Kingdom  : — 


Imports. 

Exports. 

Highest. 

Lowest. 

1907    

1906    

1905    

Bottles. 

39,448 

38,823 

34,034 

33,218 

34,886 

33,192 

35,341 

32,725 

51,696 

54,563 

Bottles. 

29,465 

27,712 

21,330 

27,277 

18,846 

19,519 

26,863 

25,869 

32,239 

34,014 

£    s.    d. 
8     5     0 
7     7     6 

7  15     0 

8  5     0 
8  15     0 

8  17     6 

9  2     6 
9  12     6 
9  12     6 
7  15     0 

£  s.  d. 
6  15     O 

6  17     0 

7  10 

1904    

1903    

1902    

1901    

7  14     0 

8  5  0 
8  14  6 
8  17     6 

1900    

1899    

1898    

9  2  6 
7  15  0 
6  16     0 

Estimated  consumption,  United  Kingdom,  13,000  bottles  per 
annum.      The  prices  given  are  per  bottle  (of  75  lb.). 

Antimony  production  of  the  United  States  in  1906.     Bd.  of 
Trade   J.,   Jan.    2,    1907.     [T.R.] 

The  U.S.  Geological  Survey  report  that  by  far  the  greatest 
amount  of  antimony  produced  from  domestic  ores  is  that 
contained  in  antimonial  lead.  For  1906  a  production  of 
10,546  tons  (of  2,000  lb.)  of  antimonial  lead,  containing 
1,362  tons  of  antimony,  was  reported  by  the  refineries 
of  the  country.  It  is  estimated  that  about  one-fourth 
of  this  was  produced  from  foreign  ores,  so  that  the  pro- 
duction from  domestic  ores  was  about  1,021  tons.  This 
quantity  was  about  half  that  produced  in  any  one  of  the 
preceding  five  years,  and  was  less  than  the  trade  require- 
ments, so  that  antimony  was  melted  with  lead  to  supply 
the  demand. 

Steel  rail  specifications.     Eng.  and  Min.  J.,  Dec.  28,  1907. 
[T.R.] 

The  new  specifications  adopted  by  the  Carnegie  Steel 
Company,  on  Nov.  1,  to  govern  contracts  for  steel  rails, 
cover  composition  as  follows  : — 


Range,  per  cent. 

Limit,  pqr  cent. 

Sections. 

Carbon. 

Manganese. 

Phosphorus. 

Silicon. 

50  to    60  lb.  .  .      0-35  to  0-45 
61  to    70  1b.  ..      0-35  to  0-45 
71  to    80  1b.  .  .      0-40  to  0.50 
81  to    90  1b.  ..      0-43  to  0-53 
91  to  100  lb.  .  .    1  0-45  to  0-55 

0-70  to  1-0 
0-70  to  1-0 
0-75  to  1.05 
0-80  to  1-10 
0-84  to  1-14 

i 
0-10               0-20 
0-10               0-20 
0-10               0-20 
0-10               0-20 
0-10               0-20 

1 

The  number  of  passes  and  speed  of  train  shall  be  so 
regulated  that,  on  leaving  the  rolls  at  the  final  pass,  the 
temperature  of  rails  of  sections  75  lb.  per  yard  and  heavier 
will  not  exceed  that  which  requires  a  shrinkage  allowance 
at  the  hot  saws  of  6^f  in.  for  a  33-ft.  75-lb.  rail,  with  an 
increase  of  -fe  in.  for  each  increase  of  5  lb.  in  the  weight 
of  the  section.     No  artificial  means  of  cooling  the  steel 


Volume  and  strength  of 
the  nitric  add. 

Zn  +  Mg. 

Zn+Al. 

Zn  +  Cd. 

Zn  +  Hi. 

Zn  +  Sn. 

Zn+Cu. 

Zn+Ag. 

2500  CC. 
1000  c  C 

of    0-25   % 

,      l-OI)   „     

0-0054 1 
0*01 149 

0-(l!71).r> 

0*010(9 
0*02666 

0-00885 

0*00258 
0*00758 
0*02737 
0*0064 1 
0*00182 

0-00246 
0*00517 
0-00889 
0*00978 

0-011H1 
0-00619 

0-02142 
0*02860 
0*0271 1 
0*01964 
0*0098 1 
traces 

0(13726 
0-02322 
n-01100 
0*02787 
0-03299 
0*01899 

0*0059* 

0*08078 

0*028^0 
0*01740 
0*01688 
0-01119 
0*00468 

0-00597 
0-00444 

120  CC. 

70  c  c. 

,,  27*50  „    

0*00X38 

0-001*1 

16*00 

tr.wvs 

40  c  c 

„  60-00  „     ... 

— 

;n  o  C 

„  70-60  , 

— 

In  the  experiments  witli  27*5  per  cent,  nitric  acid,  hydrogen 
was  tested  for  in  each  case,  but  was  never  detected.     (See 
lso  Stansbie,  this  J.,  1906,  1071.)— A.  S. 


shall  be  used  after  (he  rails  leave  the  rolls,  nor  shall  they 
be  1"  1<1  before  sawing  for  the  purpose  of  reducing  their 
temperature. 
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Mineral  and  metal  production  of  the  United  States  in  1907. 

Eng.  and  Mia  J.,  Jan.  4,  1908.  [T.R.] 
Is  the  accompanying  table  is  summarised  the  production 
of  the  more  important  minerals  and  metals  in  the  United 
States  in  1907  so  far  as  it  has  been  possible  to  collect 
the  statistics.  The  figures  for  copper,  lead  and  spelter 
are  ba^ed  on  reports  received  directly  from  the  producers. 
I'he  other  statistics  are  based  chiefly  on  the  reports  of 
producers,  State  mine  inspectors,  and  special  corres- 
pondents. The  statistics  for  the  production  of  gold  and 
silver  in  the  United  States  are  the  preliminary  estimates 
of  the  Director  of  the  Mint. 


phosphoric  slag  is  produced.  A  silicious  non-bessemer 
ore  is  then  smelted  with  both  of  these  slags,  the  super- 
heated pig  iron  obtained  being  afterwards  treated,  as 
above,  for  the  elimination  of  silicon,  phosphorus  and 
carbon.— C.  A.  W. 

Aluminium  and  alloys  containing  aluminium  ;i    Soldering 

of .     Kiipper's     Metallwerke,     G.m.b.H.,     Bonn, 

Germany.     Eng.  Pat.   13,696,  June  13,   1907.     Under 
Int.  Conv.,  June  13,  1906. 
The  surfaces  of  the  aluminium  or  alloy  of  aluminium  to 
be  soldered  are  first  thoroughly  cleaned,  and  coated  with 


1906. 

1907. 

Customary 
Product.                 Measure. 

Quantity. 

Value. 

Quantity. 

Value. 

Changes 

in 
quantity. 

Total. 

Per  Unit. 

Total.       |     Per  Unit. 

Son-metallic — 

Coal,  bituminous  . 
Coal,  antliracite  . . 

Iron  ore 

Limestone  flux  . . . 

Petroleum 

Phosphate  rock   . . 

Manufactured — 

Coke 

Copper  sulphate  . . 
Ferrous  sulphate . . 
Graphite,  artificial 
Lead,         sublimed 

Zinc  oxide* 

Metallic— 

Copper 

Gold  

Silver 

Short  ton. 
Short  ton. 
Short  ton. 
Long  ton. 
Long  ton. 

Barrel. 
Long  ton. 

Pound. 
Short  ton. 

Pound. 
Short  ton. 

Pound. 

Short  ton. 
Short  ton. 

Pound. 

Pound. 

Oz.  fine. 

Long  ton. 

Short  ton. 

Flasks. 

Oz.  fine. 

Short  ton. 

341,629,113 

72,209,566 

5,404 

49,217,489 

14,552,000 

131,771,505 

2,052.742 

1,229,000 

32,690,362 

50,925,932 

22,839 

4,868,000 

7,988 
77,800 

14,350,000 

917,620,000 

4,648,385 

25,307,191 

345,529 

25,309 

56,183,500 

225,494 

S 

400,550,951 

166,307,002 

179,548 

102,372,377 

9,604,320 

80,277,279 

12,342,741 

184,350 

86,887,392 

3,157,408 

228,390 

312,764 

798,880 
6,257,361 

5,166,000 

180,000,339 

96,101,400 

486,151,139 

39,093,151 

1,035,138 

37,525,521 

27,961,256 

S 

1.17 
2.30 
33.22 
2.08 
0.66 
0.609 
6.01 

0.15 
2.66 
0.062 
10.00 
0.064 

100.00 
80.43 

0.36 

0.1960 

20.67 

19.21 

113.14 

40.90 

0.66791 

124.00 

383,480,070 

85,063,264 

6,500 

52,418,755 

14,925,000 

165,877,906 

1,917,000 

1,062,000 

40,090,670 

40,138,117 

26,212 

6,924,000 

8,700 
83,280 

25,000,000 

895,104,000 

4,335,560 

25,975,944 

359,058 

19,900 

56,925,911 

246,688 

S 

441,949,931 

159,942,986 

216,125 

110,079,385 

10,447,500 

118,408,409 

13,419,000 

138,060 

106,757,970 

2,733,405 

262,120 

483,717 

1,026,600 
7,516,360 

11,250,000 
184,937,437 

89,616,017 
592,251,523 

38,239,677 
805,950 

37,187,990 

29,415,077 

S 

1.15 
1.88 
33.25 
2.10 
0.70 
0.71. 
7.00 

0.13 
2.69 
0.068 
10.00 
0.0698 

118.00 
90.25 

0.45 

0.20661 

20.67 

22.80 

106.50 

40.50 

0.65327 
119.24 

I.    41,850,957 
I.    12,853,698 
I.              1,096 
I.      3,201,266 
I.         373,000 
I.    34,106,401 
D.        135,742 

D.        167,000 
I.      7,400,308 
D.  10,787,815 
I.              4  373 
I.      2,056,000 

I.                 712 
I.              5,480 

I.    10,650,000 
D.  22,516,000 
D.        312,825 
I.         668,953 
I.            13,529 
D.            5,409 
I.         742,411 
I.           21,194 

*  Includes  zinc-lead  pigment. 


Patents. 

Steel,  or  steel  alloys  ;•    Treatment  of  metals,  suck  as 

in.  order  to  vary,  improve  or  accentuate  the  qualities  or 
character  thereof.  W.  F.  L.  Frith,  London.  From 
C.  J.  Grist,  Johannesburg,  S.  Africa.  Eng.  Pat.  27,914, 
Dec.  7,  1906. 

Steel  or  steel  alloys  are  hardened  by  heating  them  in  a 
closed  vessel,  containing  liquid  or  gaseous  mercury,  to 
a  temperature  corresponding  with  one  of  the  recalesccnce 
points  of  the  metal  (preferably  the  lowest),  and  whilst 
at  this  temperature,  passing  an  electric  current  through 
the  metal  for  a  short  time.  This  treatment  is  usually 
carried  out  after  the  steel  has  been  chilled  and  tempered 
as  usual.  A  "  good,"  i.e.,  well- manufactured,  close  and 
homogeneous  steel  requires  from  200  to  500  volts  ;  a 
"  bad  "  steel  with  a  high  percentage  of  carbon,  50  to 
200  volts  ;  and  a  "  bad  "  steel  with  little  carbon, 
100  volts  or  less.  The  current  used  for  small  pieces  varies 
from  15  to  25  amperes.  (See  Eng.  Pats.  13,352  of  1900 
and  23.939  of  1901  ;    this  J.,  1901,  1218  ;    1903,  34.) 

—A.  G.  L. 

Steel ;,   Process  of  making .     H.  O.  Chute,  Cleveland, 

Ohio.  U.S.  Pat.  874,391,  Dec.  24,  1907. 
A  superheated  pig  iron  rich  in  silicon  and  phosphorus 
is  produced,  together  with  a  sulphurous  slag,  by  smelting 
iron  from  a  basic  charge  containing  phosphorus  and 
manganese  under  suitable  thermal  conditions.  The 
molten  pig  iron  so  produced  is  then  brought  into  contact 
with  ferric  oxide,  silicon  being  eliminated  with  the  pro- 
duction of  a  silicate  slag  containing  manganese.  In  the 
subsequent  elimination  of  phosphorus  and  carbon,  a  basic 


a  flux  consisting  of  ammonium  stearate.  This  flux  is 
made  by  melting  stearic  acid  and  gradually  adding  to  it 
30 — 40  per  cent,  of  its  weight  of  an  aqueous  solution  of 
ammonia.  Each  surface  is  next  separately  coated  with 
a  solder  consisting  of  90  per  cent,  of  tin  and  10  of  copper, 
after  which  the  two  surfaces  are  soldered  together  with  the 
same  solder,  or  with  any  other  ordinary  solder.  The 
solder  and  flux  may  also  be  powdered,  mixed  together 
and  then  applied  to  each  of  the  two  surfaces  to  be  joined, 
and  the  proportions  of  the  copper  and  tin  in  the  solder 
may  be  varied  somewhat. — A.  G.  L. 

Ore   roasting   process.     A.    R.    Wilfley,    Denver,    U.S.A. 
Eng.  Pat.  15,419,  July  4,  1907. 

See  U.S.  Pat.  859,420  of  1907 ;  this  J.,  1907, 1013.— T.  F.  B. 

Minerals  i  Process  of  roasting .     A.  R.  Wilfley.     Fr. 

Pat.  381,143,  July  12,  1907. 

See  U.S.  Pat.  859,420  of  1907 ;  this  J.,  1907,  1013.— T.  F.  B. 

Metallic    alloy    and    its    process    of    manufacture.     P.    I. 

Juppont   and   J.    Teil,    Toulouse,    France.     Eng.    Pat. 

16,352,  July  16,  1907.     Under  Int.  Conv.,  July  16,  1906. 
See  Fr.  Pat.  368,371  of  1906 ;  this  J.,  1907,  52.— T.  F.  B. 

Magnetic  ore  separator.  G.  W.  Lundberg,  Ijernas,  and 
A.  G.  Holmberg,  Krylbo,  Sweden.  Eng.  Pat.  16,675, 
July  20,  1907. 
Ore  and  gangue,  mixed  with  water,  are  introduced  into  a 
horizontal  channel,  in  the  upper  part  of  which  runs  a  belt. 
A  little  above  this  belt  are  placed,  at  intervaLs,  groups  of 
electro- magnets.     Just   before    the    first   electro-magnet, 


so 
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and  between  every  pair  of  groups,  a  hollow  is  formed  in 
the  channel,  in  which  the  ore  and  gangue  are  stirred  up 
with  the  water  by  means  of  pipes  delivering  water  :  at 
these  points,  also,  other  pipes  wash  the  belt  free  from 
adhering  mineral  matter.  A  second  series  of  hollows  is 
formed  just  below  each  group  of  electro-magnets.  These 
hollows  are  provided  with  an  overflow  outlet  delivering 
into  a  waste-conduit,  into  which  a  series  of  water-pipes 
placed  in  the  hollows,  washes  the  gangue  which  is  not 
attracted  to  the  belt.  The  ore  which  has  success  ively 
been  attracted  to  the  belt  at  each  group  of  electro-magnets 
finally  leaves  the  channel  bv  an  outlet  at  the  further  end. 

—A.  G.  L. 

Muffle  or  furnace  for  annealing.  A.  Smallwood,  Assignor 
to  The  Incandescent  Heat  Co..  Ltd.,  London.  U.S. 
Pat.  874.039,  Dec.  17,  1907. 

See  Eng.  Pat.  18,877  of  1905  ;  this  J..  1906, 1049.— T.  F.  B. 

Furnace  T     Cupola    .     M.    Zippier.    Allegheny,    Pa. 

U.S.  Pat,  874,476,  Dec.  24,  1907. 

The  cupola  furnace  is  of  the  ordinary  type  except  that 
the  lining  near  the  base  is  formed  with  a  fireclay  portion 
projecting  inwards.  Below  this  projection,  air  flues  are 
provided,  and  these  are  connected  outside,  through  metal 
flue  boxes,  with  compound  tuyeres  which  are  led  into  the 
furnace  through  the  projecting  part.— C.  A.  W. 

Xickel  and  copper  in  sulphide  ores  and  mattes  ;    Process 

of  rendering soluble  in  water.     W.  S.  Gates  and 

H.  H.  Dow,  Midland.  Mich.,  Assignors  to  Ontario 
Nickel  Co..  Worthington,  Canada.  -U.S.  Pat.  874,496, 
Dec.  24,  1907. 

The  ores  are  roasted,  either  alone  or  with  some  chloride, 
and  then  treated  with  a  haloid  solution  containing  a  free 
halogen,  such  as  bromine.  The  process  may  be  varied 
by  a  preliminary  lixiviation  with  water  after  roasting,  and 
subsequent  treatment  with  the  halogen  solution. — C.  A.  AY 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Ozone  J  Formation  of by  the  action  of  the  silent  dis- 
charge at  low  temperatures.  E.  Briner  and  E.  Durand. 
Compt.  rend.,  1907,  145,  1272—1274.  (Compare  this 
J.,  1907:  416  and  929.) 

With  an  ozoniser  plunged  in  a  mixture  of  solid  carbon 
dioxide  and  ether  (  -  78°  C),  a  oneentration  of  11  per 
cent,  of  ozone,  as  indicated  by  the  manometer,  has  been 
obtained  by  the  authors,  using  pure  oxygen.  The  yield 
was  12  grrns.  per  kilowatt-hour.  At  -  194°  C.  (in  liquid 
air)  the  ozone  is  seen  to  trickle  down  the  walls  of  the 
apparatus  as  a  deep  blue  viscous  liquid,  the  vapour 
tension  of  which  is  so  low  at  this  temperature,  that  all 
the  oxygen  is  converted  into  ozone.  Experiments  at 
varying  pressures  show  that  the  maximum  yield,  f:,3  grm-. 
perkilowatt-hour,  is  given  at  100  mm.  (loc.  cit.).  Using 
air,  instead  of  oxygen,  a  yield  of  onlv20grms.  per  kw.-hour. 
is  realised:  the  ozone  is  practically  free  from  oxides  of 
nitrogen.  A  much  smaller  yield  of  ozone  results,  if 
the  discharge  be  in  the  form  of  an-  or  spark.  0*79 grm. 
]>er  kw.-hour  being  obtained  with  the  spark  at  -  194  C, 
and  even  this  is  probably  due  to  the  mUesA  discharge 
which  accompanies  the  spark.  It  is  noted  that  the 
silent  discharge  gives  rise  to  very  little-  heat,  since  it 
has  no  appreciable  effect  on  the  rate  of  evaporation  of 
liquid  air.  There  is  no  danger  of  pure  ozone  exploding, 
if  every  trace  of  organic  matter  be  removed  from  the 
ozoniser  by  washingwith  chromic  acid  mixture. 

— F.  Bosv. 


Indigo  :     Electrolytic   reducl 

Ser   IV. 


H.  Chnumat. 


Patents. 

Boron  carbide  J    Massive ,  and  process  of  making  same 

[electrically].     S.  A.  Tucker.  Assignor  to  E.   A.  S  perry,. 
Xew  York.     U.S.  Pat.  869,114,  Oct.  22,  1907. 

Carbon"  is  mixed  with  a  boron  compound  in  excess, 
such  as  boron  oxide,  and  subjected  to  a  reacting  tem- 
perature in  an  electric  resistance  furnace,  under  conditions 
which  eliminate  foreign  bodies  from  the  carbide  produced. 
The  pressure,  produced  by  the  escaping  gases,  is  con- 
trolled within  the  furnace  during  the  reaction,  and  there 
is  produced  practically  pure  boron  carbide,  with  a  com- 
position, B6C,  the  mass  after  cooling  having  a  metal-like 
fracture  and  a  specific  gravity  approximately  2-7.  By 
subjecting  the  material  to  a  non-uniform  temperature, 
various  forms  of  carbide,  possessing  different  physical 
characteristics,  may  be  obtained,  and  may  be  separated 
from  each  other ;  thus,  by  slowly  cooling  the  outer 
layers,  and  by  allowing  contraction  to  open  up  caverns 
within  the  mass,  large  crystals,  free  from  a  tendency 
to  fracture,  may  be  obtained.  The  slow  cooling  may 
be  produced  automatically  by  current-regulating 
mechanism. — B.  X. 

Fv.  rnaee  ;   Electric .     G.  Holmgren,  Westeras,  Sweden 

U.S.  Pat.  873,861,  Dec.  17,  1907. 

A  stationary  iron  core  Is  provided  with  several  poles, 
so  as  to  form  a  number  of  magnetic  circuits,  and  two 
concentric  melting  chambers,  acting  as  the  secondary, 
enclose  the  core,  radial  channels  between  the  poles  con- 
necting together  the  chambers.  A  multipole  rotary  magnet, 
with  a  less  number  of  poles  than  the  stationary  iron 
core,  is  revolved,  by  means  of  a  vertical  shaft,  below 
the    core. — B.  X. 

Cell  -;    Electrolytic .     A.  E.  Gibbs.  Wyandotte,  Mich. 

U.S.  Pat.  874,064,  Dec.   17,  1907. 

A  permeable  diaphragm  is  surrounded  by  a  metallic 
jacket  forming  the  cathode,  the  latter  having  hollow 
projections  extending  within  the  wall  of  the  diaphragm. 
The  inner  ends  of  the  projections  form  outlet  channels 
for  the  products  of  electrolysis. — B.  X. 

Electric  incandescent  lamps.     Eng.  Pat.  18,923.     See  II. 

Incandescence  electric  lamp  filaments,  etc.     Fr.  Pat.  380.74*  I 
See  II. 

Incandescence  bodies,  etc.     Fr.  Pat.  380,802.     See  II. 


(B. )— ELECTRO-METALLURt  i  V. 

Patents. 

Printing  plates  ;    Process  for  preparing by  means  of 

electrolytic  etching.  H.  Strecker-Aufermann,  Munich, 
Germany.     Eng.  Pat.  28,319,  Dec.  12,  1906. 

See  Fr.  Pat.  372. 2U4  of  1906  ;  this  J.,  1907,  536.— T.  F.  B. 

Iron';     Ehclro-d*  position  of  .     S.  O.  Cowper-Coles , 

London.     Eng.  Pat.  28,897a,  Dec.  18,  1906. 

Thk  roasted  ore  is  mixed  with  coke,  so  as  to  form  a  filter- 
bed  through  which  a  solvent  for  iron  oxide,  such  as  a 
solution  of  sulphuric  acid,  is  passed.  An  electric  current 
maj  be  passed  through  the  ore,  in  order  to  aid  the  solution 
of  the  iron  oxide.  The  liquid,  after  passing  through 
the  filter-bed.  is  caused  to  circulate  through  a  tank  con- 
taining insoluble  anodes,  arranged  around  a  revoh  bag 
mandrel  forming  the  cathode. — B.  X. 

Steel ;    Process  of  producing .     G,  ()-  Seward,  ESael 

Orange,  X.J. ,  and  F.  von  Kugelgen,  Holcombs  Rook,  \  a.. 
Assignors  to  Virginia  Laboratory  Co..  New  ,*  ark.  I  .8. 
Pat.  874,628,  Dec.  24,  1907. 

Tut:  process  consists  in  rasing  iron,  as  an  electrode,  in 
contact  with  a  refining  slag.  .Meanwhile  air  may  be  blown 
into  the  furnace  for  the  purpose  of  oxidising  a  part  of 
the  impurities. — C.  A.  \Y. 
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Smclting-furnacc  ;     Electric .      W.  R.   Parks,  Assignor 

to  S.  S.  Parks.  Chicago,  111.     U.S.  Pat.  873.890,  Dec.  17, 
1907. 

The  negative  electrode  is  provided  in  its  upper  surface 
with  a  circular  gutter,  arranged  concentrically  with  the 
axis  of  the  positive  tubular  electrode.  A  series  of  drains 
are  arranged  at  points  equidistant  from  the  centre  of  the 
gutter,  and  lead  from  the  latter  downwards,  the  lower 
openings  of  the  drains  converging  towards  the  axis  of 
the  negative  electrode. — B.  N. 

Furnace  :      Ore-reducing .     J.     McLoughlin,     Rye, 

N.Y.     U.S.  Pat.  874,527,  Dec.  24,  1907. 

The  furnace  is  intended  for  the  continuous  reduction 
of  ores  containing  a  vaporisable  metal,  such  as  zinc,  and 
consists  of  an  elongated  upright  body  provided  with  a 
hopper  and  screw  at  the  upper  end  for  feeding  the  ore 
downwards,  and  an  adjustable  outlet  at  the  bottom 
for  the  removal  of  solid  products.  Fume  apertures  are 
provided :  below  these,  and  set  in  the  furnace  wall, 
metal  electrodes,  for  the  production  of  an  electric  arc, 
are  fixed. — C.  A.  W. 


XIL— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Arachis  (peanut)  oil*     Detection  of in  solid  fats  by 

Renard's  test.     W.   B.   Smith.     J.   Amer.   Chem.   Soc, 
1907,  29,  1756—1757. 

Eh  applying  Tolman's  modification  of  Renard's  test  to 
solid  fats  containing  cottonseed  oil,  the  author  invariably 
obtained  a  precipitate  even  in  the  absence  of  arachis 
oil,  although  this  precipitate  was  frequently  gelatinous 
and  not  crystalline  like  that  of  "  arachidic  acid."  The 
following  table  shows  the  comparative  results  obtained 
with  the  solid  fatty  acids  (separated  by  the  lead-ether 
method)  of  other  fate  : — 


Fatty  acids 

Solid 

crystallising 

Beginning 

Iodine 

M.  pt. 

Fat. 

fatty 

from 

of  crystal- 

value 

of 

acids. 

90  per  cent, 
alcohol. 

lisation. 

of 
crystals. 

crystals. 

Per 

cent. 

Per  cent. 

"C. 

•c. 

Arachis  oil 

13-73 

4-24 

37 

0-7 

71-5 

Lard    

39-30 

5-93 

20 

7-4 

54-3 

Lard    +    10 

per  cent,  of 

arachis  oil 

37-35 

1-62 

19 

4-2 

55-0 

Oleostearine 

36-31 

15-18 

25 

4-9 

61-5 

On  recrystallising  the  crystals  from  the  lard  and  lard 
containing  arachis  oil,  the  melting  points  of  the  new 
crystals  were  found  to  be  55°  C.  and  77°  C.  respectively. 
Hence  in  the  case  of  cottonseed  oil  or  other  oils  containing 
a  large  proportion  of  solid  fats,  it  will  be  necessary  to 
recrystallise  the  "  arachidic  acid "  until  the  crystals 
show  a  melting  point  above  that  of  stearic  acid  in  order 
to  identify  "  arachidic  acid  "  when  present. — C.  A.  M. 

Stearic  acid ;     Soluhility  of  in  ethyl  alcohol  at  zero. 

W.    H.    Emerson.     J.    Amer.    Chem.    Soc,    1907,    29, 
1750—1756. 

The  results  obtained  in  the  authors'  determinations  of 
the  solubility  of  stearic  acid  recrystallised  8  times  from 
alcohol  until  the  m.  pt.  remained  constant  at  69-1°  to 
69-4°  C.  (corr.)  may  be  summarised  as  follows: — 


Sp.  gr.  of 
alcohol  at  0°C. 


Approximate 

strength  of  alcohol 

by  vol. 


Amount  of  stearic 
acid  dissolved  in 
100  c.c.  at  0°C. 


Per  cent. 

grms. 

0-82650 

95-7 

0-1246 

0-82715 

95-5 

0-1223 

0-82871 

95-1 

0-1139 

0-83126 

94-5 

0-1035] 

0-83183 

94-3J 

0-0996 

Hehner  and  Mitchell  (Analyst,  21,  316)  found  the 
solubility  of  pure  stearic  acid  in  (purified  methylated) 
alcohol  of  94-4  per  cent,  strength  to  be  0-15  grm.  in  100  c.c, 
whilst  Kreis  and  Hafner  obtained  the  value  0-1249  grm. 
in  100  c.c.  of  95  per  cent,  alcohol.  From  other  experi- 
ments the  authors  conclude  that  for  use  in  Hehner  and 
Mitchell's  method  of  determining  stearic  acid,  the  solu- 
bility may  be  regarded  as  practically  constant  when  the 
amount  of  stearic  acid  exceeds  about  0-7  grm.  with  100  c.c 
of  alcohol  or  about  0-5  grm.  with  50  c.c.  of  alcohol  of 
94  to  95  per  cent,  strength.  Below  these  amounts  there 
was  found  to  be  a  steady  increase  in  the  solubility.  For 
the  determination  of  small  amounts  of  stearic  acid  they 
therefore  recommend  an  addition  of  a  weighed  quantity 
of  the  pure  acid  sufficient  to  bring  the  total  to  about 
0-7  grm.  for  100  c.c.  of  alcohol  (or  0-5  grm.  for  50  c.c). 
Supersaturation  of  the  ':  saturated "  solution  may  be 
guarded  against  by  evaporating  part  of  the  liquid  and 
comparing  the  result  with  the  solubilities  in  the  table 
given  above.  Evaporation  of  the  stearic  acid  with 
alcohol  on  the  steam-bath  was  found  to  increase  the 
apparent  solubility,  possibly  through  the  formation  of 
an  ester.  Thus  by  evaporating  1-272  grms.  of  the  acid 
with  50  c.c.  of  943  per  cent,  alcohol,  the  solubility  of 
the  residue  in  alcohol  of  that  strength  was  increased  by 
1-54  per  cent,  of  the  acid  used. — C.  A.  M. 

XIIL— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(J.)— PIGMENTS,   PAINTS. 

Patents. 

Paint ',;    Process  for  manufacture  of .     F.  R.  Tiller, 

O.  L.  Benzinger,  and  R.  A.  Meyer.     Fr.  Pat.  381,195, 
Aug.  12,  1907. 

A  paint,  having  when  dry  a  bright  metallic  lustre,  is 
produced  by  mixing  finely-pulverised  mica  (20  to  30  parts) 
with  a  4  per  cent,  collodion  solution  (300  to  400  parts) 
and  diluting  the  mixture  with  ether  (200  to  300  parts). 
Bronze  paints,  and  others  of  a  similar  nature  are  obtained 
by  adding  the  necessary  colouring  matter. — G.  W.  McD. 

Paints  ';   Use  of  barium  sulphite  in  the  vxanufacture  of . 

M.  Rosazza.     Fr.  Pat,  381,059,  Aug.  21,   1907. 

Baeixjm  sulphite  is  used  as  a  substitute  for  lead  com- 
pounds in  the  composition  of  paints. — G.  W.  McD. 

Lampblack ';     Method  and  apparatus  for  the  manufacture 

of from    hydrocarbons.     A.    Wegelin    A.-G.    fur 

Russfabrikation   und    Chem.    Ind.     Fr.    Pat.    380,983, 
Aug.  19,  1907. 

The  apparatus  consists  pf  a  cylinder  and  piston,  the 
latter  being  driven  by  any  convenient  motive  power. 
Both  ends  of  the  cylinder  are  provided  with  a  pipe  and 
stop-valve  for  supplying  a  hydrocarbon  gas.  At  the 
lower  portion  of  each  end  of  the  cylinder  is  another  pipe 
and  stop-valve  leading  to  a  chamber  of  much  smaller 
capacity  than  the  cylinder  and  furnished  with  an  electric 
sparking  apparatus.  Each  of  these  smaller  chambers 
communicates  by  a  pipe  and  valve  with  a  receiver  for  the 
lampblack  formed.  When  the  piston  moves  forward, 
it  compresses  the  hydrocarbon  gas  into  the  small  chamber, 
and,  when  the  end  of  the  stroke  is  reached,  the  charge  in 
the  sparking  chamber  is  exploded  by  means  of  a  rod 
geared  up  to  the  main  piston  rod.  As  the  stroke  reverses, 
the  gas  is  compressed  at  the  opposite  end  of  the  cylinder 
and  exploded  in  a  similar  manner.  An  automatic  arrange- 
ment is  also  provided  for  opening  the  valve  between  the 
sparking  chamber  and  the  receiver  for  the  lampblack. 
The  rapid  expansion  of  the  compressed  gas  carries  the 
deposited  lampblack  into  the  receiver. — G.  W.  McD. 

(C.)— INDIA-RUBBER,  &c. 

India-rubber  ?   Action  of   nitrogen  triozide   on   .     O. 

Gottlob.     Z.    angew.    Chem.,    1907,    20,    2213—2221. 
(See  also  this  J.,  1907,  422,  538.) 

Conflicting  formulae  have  been  assigned  by  Weber, 
Harries,    and    Alexander    to    tho    yellow    nitrosite    of 
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caoutchouc.  Under  the  direction  of  Harries,  the  author 
has  subjected  the  matter  to  an  extended  investigation, 
and  arrives  at  the  following  conclusions.  Crude  or 
purified  rubber  under  the  action  of  mixtures  of  nitrogen 
trioxide  and  peroxide  yields  bodies  of  varying  composition, 
but  these  are  all  more  or  less  impure  and  are  converted 
by  purification  or  further  chemical  treatment  into  Harries' 
"  nitrosite  c  "  (this  J.,  1903,  103),  which  is  a  chemical 
individual  of  the  formula,  C10H15N3O7,  and  decomposition- 
point  158° — 161°  C.  In  order  to  obtain  this  body  in 
the  pure  state,  it  is  necessary  to  follow  Harries'  method 
closely.  It  is  desirable  to  generate  the  nitrous  gases 
from  arsenic  and  nitric  acid  of  sp.  gr.  1-3 — 1-4. — W.  A.  C. 

Rubber  statistics,  1907.     S.  Figgis  &  Co.      Jan.  2,  1908. 

[T.R.] 
The  total  production  of  rubber  in  1907  amounted  to 
about  69,000  tons,  against  65,000  tons  in  1906.  England 
imported  22,964  tons,  and  America,  16,020  tons.  The 
shipments  of  Para  rubber  amounted  to  30,360  tons, 
and  of  Peruvian,  7160  tons  ;  of  this  quantity,  Europe 
received  20,940  tons.  The  supply  of  plantation  rubber 
from  the  East  has  increased  to  over  1000  tons  (in  1906 
it  was  510  tons) :  the  area  planted  is  about  350,000  acres, 
or  50  per  cent,  more  than  in  1906.  Brazil  exported  about 
41,500  tons  in  1907,  against  38,000  tons  in  1906.  The 
total  production  of  West  African  rubber  amounted  to 
17,000  tons,  about  the  same  as  in  1906.  East  African 
rubber  showed  an  increased  supply. 

Patents. 

Vulcanised  rubber  ;    Process  for  the  reaeneration  of . 

J.  C.  L.  Guerry.  Fr.  Pat.  380,998,  Oct.  25,  1906. 
The  combined  sulphur  is  removed  by  heating  the  vul- 
canised rubber  to  180°  C.  with  primary  or  secondary 
aromatic  amines.  The  mass  after  cooling  is  dissolved  in 
benzene,  the  solution  filtered  from  insoluble  impurities, 
and  the  caoutchouc  precipitated  by  alcohol,  the  reagents 
remaining  in  solution.  The  amines  can  be  partially 
replaced  by  aromatic  hydrocarbons  soluble  in  alcohol 
and  benzene,  and  of  high  boiling  point,  such  as  naphthalene 
and  anthracene.  The  sulphur  not  in  chemical  com- 
bination can  be  removed  by  previous  treatment  with 
caustic  alkalis.  The  product  obtained  by  this  process 
is  stated  to  be  susceptible  to  re-vulcanisation. — H.  G.  B. 

Fibrous  tissue  [Rubber  substitute]  J    Manufacture   of  an 

elastic .     G.  Hoffmann,  Bradford.     Eng.  Pat.  845, 

Jan.  12,  1907. 
On  boiling  certain  connective  tissues  of  animals  with 
water,  alkali  or  acid  (preferably  with  dilute  tannic  acid), 
the  gelatin  is  removed,  and  the  residue  resembles  india- 
rubber.  It  may  be  used  as  a  substitute  for  that  substance, 
e.g.,  in  the  manufacture  of  cores  for  golf  or  other  balls. 

— S.  H.  H. 

[Rubber  substitute]    Composition  of  matter.       A.  G.  Inrig, 

Bexley  Heath,  Kent.  Eng.  Pat,  9094,  April  19.  1907. 
A  substitute  for  india-rubber  is  prepared  by  treating 
the  "  gelable  "  parts  of  animals  with  "  potash  or  soda 
to  effect  a  thorough  cleansing,  and  then  mixing  the 
material  with  20 — 60  per  cent,  of  oil  with  the  addition 
of  B0  per  cent,  of  water,  and  heating  for  about  ono  hour 
at  200°  F.  1  per  cent,  of  sodium  stannate  and  1  per 
cent,  of  potassium  bichromate  are  now  added,  and  the 
whole  heated  to  212°  F.  for  5 — 10  minutes,  when  the 
material  may  be  poured  into  moulds,  and  allowed  to 
cool  and  set.  It  may  be  considerably  toughened  by 
incorporating  6—  1<>  per  cent,  of  Bulphur,  and  beating  for 
about  on'-  hour  at  26(rF.  under  hydraulic  pressure. 

II.  G.  15. 

Resilient  substances;    Manufacture  <>f .     Z.   Olsson, 

Stockholm.  Bug.  Pat.  22,640,  Oct.  14,  1907.  Under 
Int.  Conv.,  May   16.   1907. 

Thk  process  relates  to  tin-  manufacture  of  a,  light  and 

jiorous  matter  of  great  elasticity,  suitable  as  a  substitute 

lor  air  in  filling  the  tyres  of  automobiles.     Tyres  Oiled 

with  such  a   material  arc  not  tendered  until    for  use  by  a 
puncture.     The  material  is  produced  l>\    introducing  one 


or  more  gas -generating  substances  into  a  liquid  mass  of 
gelatinous  or  elastic  character,  or  by  introducing  into 
such  a  liquid  mass  one  or  more  chemical  substances 
which  produce  gases  when  in  contact  with  the  moist 
mass.  A  mixture  of  chalk  and  tartaric  acid  is  particularly 
recommended.  The  product  is  forced  by  pressure  into 
the  mounted  tvres. — H.  G.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Patents. 

Leather ;    Composition  for  stuffing  .     W.   G.   Roach, 

Cincinnati,  and  A.  C.  Roach,  Newport,  U.S.A.  Eng. 
Pat.  29,368a,  Dec.  24,  1906. 

The  leather  is  suspended  in  a  bath  of  12i  lb.  of  carnauba 
wax,  6 \  lb.  of  beeswax,  %\  lb.  of  vaseline,  and  100  lb.  of 
stearic  acid,  at  a  temperature  of  85 — 90°  C,  until  the  hide 
has  been  thoroughly  penetrated  by  the  composition. 
The  degree  of  stiffness  can  be  modified  by  varying  the 
proportion  of  carnauba  wax,  and  for  harness  leather, 
the  amount  of  vaseline  may  be  increased  to  25  lb.  The 
process  is  stated  to  be  specially  adapted  for  waterproofing, 
lubricating,  and  stiffening  chrome  leather  intended  for 
shoe  soles,  harness,  belting,  upholstering,  etc. — H.  G.  B 

Leather  ;•     Russia ,    and   a   method   of   manufacture 

thereof.  J.  W.  and  W.  C.  Dunn,  London.  Eng.  Pat. 
13,475,  June  11,  1907. 

Russia  leather  possessing  the  characteristic  smell,  but 
with  the  appearance  of  "  bright  grain  "  Morocco  leather, 
is  produced  as  follows.  The  Russia  leather  hides  are 
degreased,  shaved  to  the  required  thickness,  re-tanned 
with  sumac  or  other  suitable  material,  and  dyed.  They 
are  then  placed  between  "  crust "  Russia  hides  for  a 
sufficient  time  to  restore  the  "  scent,"  and  are  finally 
finished  off  in  a  similar  manner  to  goatskins  for  Moroccos. 

— H.  G.  B. 

Leather  ;•    Manufacture  of .     J.  Inouye,  Osaka,  and 

T.  Dogura,  Yoshino,  Japan.  Eng.  Pat.  16,887,  July  23, 
1907. 

See  Fr.  Pat.  380,411  of  1907  ;  this  J.,  1908,  28.— T.  F.  B. 

Skins  ?    Machine  for  treating  [washing,  depilating]  . 

W.  R.  Smith  and  Buffalo  Leather  Co.  Fr.  Pat.  381,084, 
Aug.  22,  1907. 

The  machine  is  intended  for  washing  dirt  from  skins 
or  other  articles  by  means  of  a  moving  liquid,  or  for 
treating  skins  or  other  articles  with  a  chemical  solution, 
e.g.,  a  sodium  sulphide  solution  for  depilation.  It  consists 
essentially  of  a  vat,  of  circular  or  flattened  elliptical 
section,  fitted  with  two  paddle-wheels  which  cause  a 
circulation  of  the  liquor.  Perforated  pipes  are  fixed  at 
the  bottom  of  the  vat  near  the  paddles,  to  inject  air  under 
pressure  for  maintaining  the  skins  in  suspension  and  for 
keeping  them  from  turning  over. — H.  G.  B. 

Leather   substitute   or   artificial  leather  ?     Process  for  th 

manufacture  of  a .     Plunder  und  Pollak.     Fr.  Pat. 

380,941,  July  15,  1907. 

The  process  consists  in  treating  leather  parings  with  an 
adhesive  preparation  made  as  follows.  Equal  parts  of 
oleic  acid  nnd  colophony  are  melted  together,  and  two 
parts  of  this  mixture  are  added  to  a  solution  of  one  part 
of  casein,  in  five  parts  of  water.  This  mixture  is  made 
into  a  paste  with  the  leather,  and  the  paste  pressed  into 
plates  and  dried.  The  product  so  obtained  can  he  cut 
or  compressed,  and  is  capable  of  many  applications  as  a 
leather  substitute.     II.  <i.  B. 

Glue  from  mineral-dressed  leather ;    Process  for  extracting 

.     A.    R.    Weiss,    jun.,    Hilehenhaeh,    Germany. 

Eng.  Pat.  19,019,  \ug.  23,  1907. 
'I'm:  process  relates  to  the  production  of  glue  from  chrome- 
tanned  01  ether  mineral-dressed  leathers  by  lirst  treat  im: 
the  leathers  with  (he  hydroxides  of  alkali,  alkaline-earth. 
or  other  light  metals  at  temperatures  varying  between 
100°  and  125°  C,  and  afterwards  boiling  down  w  it li  water 
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in  the'usualTway.  The  salts  of  these  metals,  particularly 
the  phosphate-;  (e.g..  hones)  can  also  be  used  for  the  same 
purpose,  or  the  leathers  may  be  treated  first  with 
hvdroxules  and  then  with  the  salts. — H.  G.  B. 


XV.— MANURES,    &c. 

Nitric  acid  f  Determination  of in  soils  by  means  of 

"'  nitron"     >     (1.4-diphcni/l-3,5endanilodihydrotriazole). 
J.  Litzendorff.     Z.  angew.Chem.,  1907,  20,  2209—2213. 

The  nitron  method  (this  J.,  1905,  291,  458,  638)  lends  itself 
very  well  to  the  determination  of  nitric  acid  in  soils  which 
contain  at  least  2 — 3  mgrms.  of  nitrogen  (as  nitrate)  per 
100  grms.  In  the  case  of  poorer  soils,  or  of  extracts 
sterilised  by  heat  treatment,  the  evaporated  extracts  tend 
to  contain  an  excessive  proportion  of  some  substance 
which  inhibits  the  crystallisation  of  nitron  nitrate.  This 
difficulty,  however,  can  be  met  to  some  extent  by  the  use  of 
hvdrogen  peroxide,  which  destroys  the.  bodv  in  question. 

*— W.  A.  C. 


Sodium  nitrate  ;•    Behaviour  of in  the  soil  of  swamp 

lands.     G.    Daikuhara    and    T.    Imaseki.     Bull.    Imp. 
Oentr.  Agric.  Exp.  Stat.,  Japan,  1907,  1,  7—36. 

Laboratory  experiments  showed  that,  when  sodium 
nitrate  is  applied  to  paddy  (swamp  land)  soil,  it  is  partially 
reduced  first  to  nitrite  and  then,  in  succession,  to  ammonia 
and  free  nitrogen  ;  the  loss  in  the  form  of  free  nitrogen 
varies  according  to  the  species  of  denitrifying  organisms  and 
the  amount  of  soluble  organic  compounds  originally  present 
in  the  soil.  This  loss  is  greatly  increased  if  much  organic 
matter  in  a  form  easily  available  for  microbes,  e.g.,  glycerin, 
sodium  acetate,  starch,  fresh  oil-cake  or  straw,  be  applied 
together  with  the  nitrate.  Nitrate  cannot  therefore  be 
regarded  as  a  favourable  fertiliser  for  plants  grown  on 
swamp  lands,  since  not  only  is  there  a  considerable  loss 
due  to  the  system  of  irrigation  practised,  but  there  is  a 
greater  loss  of  nitrogen  by  denitrification,  and  more  of 
the  poisonous  nitrites  are  formed,  than  in  dry  land.  If 
nitrate  be  used,  organic  materials  should  not  be  applied 
along  with  it,  or  at  least,  should  only  be  used  in  a  well 
rotted  condition,  when  they  will  not  exert  such  a  favour- 
able influence  on  denitrification. — A.  S. 


Magnesium  sulphate  ';  Manuring  with .  G.  Daiku- 
hara. Bull.  Imp.  Centr.  Agric.  Exp.  Stat.,  Japan, 
1907,  1,  81—86. 

Ts  the  case  of  soils  where  the  amount  of  lime  exceeds  to 
any  great  extent  that  of  magnesia,  manuring  with  mag- 
nesium compounds  is  necessary.  The  cheapest  and  most 
effective  salt  for  this  purpose  is  the  crystallised  sulphate, 
applied  annually  in  small  quantities  as  a  top  dressing. 
In  the  case  of  the  loamy  humus  soil  with  which  the  author's 
experiments  were  made,  10  parts  of  crystallised  mag- 
nesium sulphate  were  equivalent  to  100  parts  of  finely- 
powdered  magnesite  when  mixed  in  with  the  soil  and 
applied  before  sowing,  whilst  as  a  top  dressing,  1  part  of 
the  sulphate  was  equivalent  to  100  parts  of  magnesite. 

— A.  S. 

Bont-dvst ;    Some   observations   on  manuring   with . 

S.    Uchivama.     Bull.    Imp.    Centr.    Agric.    Exp.    Stat., 
Japan,  1907,  1,  105—119. 

From  the  results  of  sand  cultures  of  barley,  it  was  found 
that  magnesite  acts  in  a  similar  manner  to  limestone  in 
reducing  the  availability  of  bone-dust  as  a  fertiliser. 
With  a  ratio  of  lime  to  magnesia  of  2  :  1,  the  yield  is 
depressed  more  than  with  equal  proportions  of  the  two 
bases.  The  most  favourable  yield  was  obtained  with 
calcium  sulphate  in  place  of  limestone.  The  phosphoric 
acid  of  bone  phosphate  Is  not  so  easily  available  in  presence 
of  sodium  nitrate  as  in  presence  of  ammonium  sulphate. 
The  yield  was  poorest  when  part  of  the  potassium  sulphate 
in    the    general    fertiliser    was    replaced    by    potassium 


carbonate,  but  it  was  not  possible  to  distinguish  how  far 
tli is  was  due  to  the  use  in  this  experiment  of  sodium 
nitrate  in  place  of  ammonium  nitrate,  and  how  far  to  the 
alkalinity  of  the  potassium  carbonate.  In  experiments 
with  a  sandy  soil,  it  was  found  that  the  yield  of  barley 
with  bone-dust  and  sodium  nitrate  as  fertilisers  is  not 
markedly  different  whether  potash  is  applied  in  the  form 
of  potassium  sulphate,  potassium  carbonate,  or  wood 
ashes.  Laboratory  experiments  with  potassium  carbonate 
and  bone-dust  and  bone-ash,  with  and  without  addition 
of  chloroform,  showed  that  phosphoric  acid  Is  brought 
into  solution  from  bone-dust  both  by  bacterial  action 
and  by  chemical  interaction  of  the  bone-dust  and  the 
potassium  carbonate,  the  effect  due  to  the  latter  cause 
being  much  greater  than  that  due  to  bacterial  action. 
Both  actions  are  much  less  pronounced  with  bone-ash 
than  with  bone-dust. — A.  S. 


Soils   containing   less  than   0-02   per    cent,    of    sulphuric 
anhydride  ;    Effect  of  special  manuring  with  sulphates 

on .     C.  Daikuhara.     Bull.  Imp.  Centr.  Agric.  Exp. 

Stat.,  Japan,  1907,  1,  135—143. 

The  author  grew  experimental  cultures  of  barley  in  order 
to  ascertain  the  effect  of  special  manuring  with  sulphates 
on  the  three  soils  described  in  the  following  table : — 


Nature  of 
soil. 


Sandy  loam 
Clayey. 
Clayey. 


CaO. 

per  cent. 


0-153 
0-028 
0-093 


MgO. 
per  cent. 


0-092 
0-118 
0-035 


P205. 
per  cent. 


0-025 
0-022 
0-017 


SC-3- 
per  cent. 


0-016 
0-013 
0-010 


The  results  showed  that  in  all  three  cases,  the  propor- 
tion of  sulphuric  anhydride  present  in  the  soils  was 
sufficient  for  the  requirements  of  the  barley  plants.  In 
the  case  of  soil  II.,  which  was  a  stiff  clay  very  poor  in 
potash,  and  of  an  acid  reaction,  probably  due  to  acid 
silicates,  addition  of  limestone  had  little  effect  on  the 
unmanured  soil,  but  with  the  soil  treated  with  the  general 
manure  used  in  the  experiments,  limestone  caused  an 
increase  in  the  yield  of  barley  corns  from  1-25  to  38-63 
grms.  ;  this  large  increase  can  be  partly  explained  as  due 
to  neutralisation  of  the  acidity  of  the  soil  by  the 
limestone. — A.  S 

Sulphocyanides ;    Application  of  as  fertilisers.     R. 

Perotti.     Staz.    sperim.    agrar.    ital.,    1906,    39,    193. 
Biedermann's  Zentralbl.,  1907,  36,  804—805. 

Ammonium  sulphocyanide  prevents  the  germination  of 
seeds,  but  if  it  be  applied  to  the  soil  some  time  before 
sowing  the  seeds,  this  injurious  effect  is  prevented.  The 
conversion  of  the  sulphocyanide  into  assimilable  com- 
pounds proceeds  with  relative  rapidity,  and  under  these 
conditions,  the  sulphocyanide  acts  as  an  efficient  nitro- 
genous fertiliser. — A.  S. 

Astragalus   lotoides ;     Cultivation   of .     T.    Imaseki. 

Bull.  Imp.   Centr.   Agric.   Exp.   Stat,  Japan,   1907,   1, 
121—123. 

In  many  districts  of  Japan,  the  seeds  of  a  leguminous 
plant,  known  as  "  Genge  "  (Astragalus  lotoides)  are  sown  in 
September  or  October  between  the  rice  plants  in  prddv 
(swamp  land)  fields.  In  the  following  spring,  after  it 
attains  the  flowering  stage,  the  plant  is  incorporated  in  the 
field  as  green  manure.  As  the  accumulation  of  nitrogen  by 
this  plant  is  effected  by  means  of  the  symbiotic  growth  with 
its  root  bacteria,  the  author  tried  the  effect  of  inoculating 
the  seeds,  before  sow  ing,  with  pure  cultures  of  the  bacteria. 
In  all  cases  the  inoculated  seeds  gave  higher  yields  both 
of  the  whole  plants  and  of  the  different  portions  (stems 
and  leaves,  roots)  of  the  plants  than  did  the  original  seed. 
The  nitrogen  content  of  different  portions  of  the  genge 
plant  in  the  air-dry  condition  was  found  to  be  :  stems, 
1-86  ;   leaves,  3-54  ;   and  roots,  2-71  per  cent. — A.  S. 
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Polygonum    tinctorium  ;    Yield    o{    ■ under    different 

conditions.     T.  Imascki.     Bull.  Imp.  Centr.  Aaric.  Exp. 
Stat.,  Japan.  1907,  1,  125—128. 

The  author  made  experimental  cultures  in  a  loamy 
humus  soil  and  an  alluvial  sandy  loam  in  order  to  ascertain 
the  effect  of  varying  the  ratio  of  lime  to  magnesia  on  the 
yield  of  Polygonum  tinctorium,  which  is  utilised  to  a  con- 
siderable extent  in  Japan  for  the  production  of  indigo. 
The  detailed  results  are  given  in  tables  and  show  that 
when  lime  is  applied  in  the  form  of  calcium  carbonate  or 
air-slaked  lime,  better  results  are  obtained  when  the 
ratio  CaO  :  MgO  =  2:  1  or  1:1  than  when  it  is  3:1. 
When  lime  is  applied  in  the  form  of  calcium  sulphate,  good 
results  are  also  obtained  when  the  ratio  CaO  :  MgO  =  3  :  I, 
since  in  this  case  the  availability  of  the  fertiliser  depends 
upon  its  small  solubility  in  water  and  not  upon  the  acidity 
of  the  rootlets. — A.  S. 


XVI.— SUGAR    STARCH,    GUM,    &c. 

Dextrose  ';    Distinguishing ■  from  maltose,  lactose,  and 

sucrose  by  means  of  Barfoed's  acid  cupric  acetate  solution. 
F.  C.  Hinkel  and  H.  C.  Sherman.  J.  Amer.  Chem.  Soc, 
1907,  29,  1744—1747. 

Since  it  was  proposed  to  detect  dextrose  in  sugar  solutions 
by  means  of  Barfoed's  solution  and  then  use  the  filtrate 
for  the  detection  of  maltose  or  lactose,  it  is  important  to 
know  (1),  the  minimum  amount  of  dextrose  that  can  be 
detected,  and  (2),  the  maximum  amount  that  will  be 
quite  destroyed,  since  presence  of  undestroyed  dextrose 
would  clearly  make  any  reduction  tests  for  maltose  or 
lactose  in  the  filtrate,  useless.  The  reagent  used  in 
the  authors'  experiments  consisted  of  45  grms.  of  crystal- 
lised cupric  acetate  and  1*2  c.c.  of  50  per  cent,  acetic  acid 
per  litre.  The  sugar  solution  to  be  tested  was  added  to 
5  c.c.  of  this  Barfoed  reagent,  and  the  test-tube  immersed 
for  3|-  minutes  in  boiling  water,  then  examined  for  cuprous 
oxide,  allowed  to  stand  for  5  to  10  minutes  at  the  ordinary 
temperature,  and  again  examined.  To  obtain  uniform 
results  it  was  found  necessary  to  use  test-tubes  of  nearly 
the  same  diameter  and  thickness  of  glass.  Under 
the  conditions  described,  quantities  of  0-0002  to 
0-0005  grm.  of  dextrose  gave  a  slight  but  perceptible 
reduction,  whilst  no  reduction  was  produced  by  0-02  grm. 
of  maltose  or  lactose  or  0-03  grm.  of  sucrose.  Quantities 
of  dextrose  of  0-0004  grm.  to  0-002  grm.  could  thus  be 
detected  in  the  presence  of  the  disaecharides,  but  to  insure 
complete  destruction  of  the  dextrose,  the  amount  could  not 
be  allowed  to  exce?d  0-002  grm.  to  5  c.c.  of  the  reagent. 
The  disaecharides  caused  reduction  when  their  amount  was 
too  great,  or  when  the  solution  was  too  acid,  or  the  heating 
too  prolonged.  As  it  is  difficult  to  obtain  a  definite  degree 
of  acidity  in  the  cupric  acetate  solution,  the  reagent 
should,  in  every  case,  be  tested  upon  known  solutions  of 
BUgarfi  under  uniform  conditions  of  working  — C.  A.  M. 

Starch  ;*     Determination  of in  commercial  products. 

E.  Parow  and  F.  Neumann.     Z.  Spiritusind.,  1907,  30, 
5G 1—562. 

Or  the  methods  proposed  for  the  determination  of  starch 
perhaps  the  best  is  that  which  consists  in  dissolving 
the  starch  by  means  of  malt  extract,  completing  the 
saccharification  by  hydrochloric  acid  and  determining 
the  dextrose  by  Fehling's  solution.  The  method,  however, 
is  tedious  and  is  open  to  large  errors  unless  considerable 
skill  is  applied  to  it;  further  the  theoretical  factor,  0-9, 
for  calculating  from  dextrose  to  starch  gives  results 
which  are  too  low,  so  that  the  authors  are  in  the  habit 
of  using  a  factor  of  their  own,  0-95.  They  have  con- 
sequently worked  out  a  simpler  method  for  commercial 
use,  by  which  the  dextrose  is  determined  polarimetrically, 

a  modification  of  Gsch wendner's  method  (this  ,1.,  I'.MKi. 
870)  : — 10  grms.  of  the  sample  are  introduced  into  a 
100  c.c.  ilask  and  are  mixed  with  50  c.c.  of  acid  brine. 
The  flask  is  fitted  with  a  reflux  tube    and    placed    in    a 


water  bath  which  is  already  boiling  vigorously.  The 
flask  is  shaken  three  times  during  the  first  15  minutes, 
and  this  suffices  for  starches,  but  for  cereals  further 
shaking  is  necessary  at  intervals.  After  treatment  at 
the  boiling  temperature  for  exactly  1  hour,  10  c.c. 
of  basic  lead  acetate  are  added,  and  the  liquid  is  cooled 
and  diluted  to  the  mark.  A  small  quantity  of  bone 
charcoal  previously  purified  by  hydrochloric  acid  is  added, 
and  after  15  minutes,  the  liquid  is  filtered  and  polarised 
in  the  200  mm.  tube.  The  acid  brine  is  prepared  by 
dissolving  200  grms.  of  salt  in  800  c.c.  of  water,  adding 
220  c.c.  of  hydrochloric  acid  (sp.  gr.  1*125)  and  filtering. 
This  method  is  quite  empirical,  since  the  starch  is  not 
entirely  converted  into  dextrose  ;  the  determinations  are 
therefore  all  performed  in  triplicate,  and  the  results  must 
be  concordant.  The  calculation  of  the  results  is  based 
on  factors  established  by  determinations  made  by  the 
diastase-acid  method  mentioned  above  ;  these  factors 
vary  for  the  different  kinds  of  starch,  and  the  following 
have  been  deduced  from  a  large  number  of  concordant 
determinations  : 


Kind  of  starch. 


Polarisation  factor  for  dry  starch. 


Soleil-Ventzke  scale.         Circular  degrees. 


Maize   

2-872 
2-938 
2-944 
2-918 

8-288 
8-478 

Wheat 

8-497 
8-420 

—J.  F.  B. 


XVII. -BREWING,  WINES,  SPIRITS,  &c. 


Starchy  raw  materials  of  distilleries  ;*    Presence  of  diastase 

in ,  and  their  conversion  into  alcohol  without  mall. 

K.  Windisch  and  W.  Jetter.     Z.  Spiritusind,.  1907,  30, 
541—542,  552—555. 

In  certain  small  distilleries  in  South  Germany,  spirit 
is  made  entirely  from  raw  rye  ;  no  malt  is  .used  but  the 
starch  is  saccharified  only  by  the  diastase  which  is  present 
in  the  raw  grain.  The  process  is  as  follows  : — 30  kilos, 
of  rye  grist  are  added  all  at  once  to  54  litres  of  water  at 
a  temperature  of  64°  C.  The  mash  is  covered  up  and 
steeped  for  half  an  hour,  by  which  time  the  temperature 
will  have  fallen  to  44°  C.  Sixty  litres  of  boiling  water 
are  then  added  so  as  to  raise  the  temperature  again  to 
65° — 66°  C.  After  standing  for  a  further  period  of 
2  hours,  cold  water  is  stirred  in  until  the  temperature 
falls  to  31°  C.  At  this  stage,  £  lb.  of  pressed  yeast, 
worked  up  with  water,  is  added,  the  mash  is  cooled  by 
a  coil  to  19°  C.  and  discharged  into  the  fermentation  tun. 
Fermentation  is  started  at  16°  C.  and  proceeds  for  five 
days.  The  authors  have  investigated  this  process  not 
only  with  rye  but  with  wheat,  barley  and  other  cereals, 
as  well  as  with  potatoes  and  artichokes,  so  as  to  ascertain 
the  extent  of  the  existence  of  diastase  in  such  raw 
materials.  They  have  compared  the  yields  of  alcohol 
obtained  by  mashing  the  raw  grain,  both  grist  and  meal, 
alone  and  with  malt,  also  by  mashing  the  steamed  material 
with  malt.  Rye  was  the  only  grain  which  contained 
sufficient  diastase  to  produce  as  much  alcohol  without 
malt  as  with  malt.  The  fineness  of  grinding  had  no 
influence    on    the    saccharification,    but    steaming    before 

saccharifying  with  mall  rather  reduced  the  yield.  Wheat 
contains  a  considerable  quantity  of  diastase,  but  not 
BUffloient  to  give  the  full  yield 'of  alcohol  without  the 
addition  of  malt ;  the  size  of  the  grist  has  an  appreciable 
influence  on  the  saccharification.  Wheat  starch  is  com- 
pletely saccharified  by  malt  without  previous  gelatinisa- 
tion.  Similar  results  to  those  obtained  with  wheat  were 
afforded  in  a  lower  degree  by  raw  barley  and  in  a  still 
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lover  degree  by  raw  oats  ;  buckwheat  is  equivalent  bo 
wheat.  Maize  behaves  differently  ;  it  contains  only  a 
little  diastase,  and  the  raw  starch  is  tar  less  readily 
saccharified  by  malt  than  the  steamed  material  ;  the 
same  applies  to  raw  rice  and  millet.  Potatoes  contain 
only  traces  of  diastase,  and  the  raw  starch  is  only  partially 
saccharified  In  malt.  In  the  case  of  artichokes,  the  whole 
of  the  inulin  is  saccharified  whether  with  malt  or  without, 
and  with  either  raw  or  steamed  material. — J.  F.  P>. 


■    ma//  :     Bacterid!   disease   of .     H.    Schnegg. 

Z.  ges.  Brauw.,  1907.  30.  570— 579,  5S8— 591,  600—602, 
608—612.  623—620.  and  630—634. 

Ix  moist  seasons,  green  malt  exhibits  a  disease,  in  con- 
sequence of  which  the  rootlets  die  off  at  an  early  stage 
and  the  number  of  "  sinkers  "  is  increased.  The  disease 
is  caused  by  bacteria,  which  have  their  seat  in  the  embryo 
of  the  barley  and  thence  spread  over  the  rootlets,  pene- 
trating the  peripheral  cells  and  so  causing  death.  In 
nutrient  solutions  containing  sugar,  the  bacteria  induce 
fermentation  and  formation  of  acid,  whilst  in  the  barley 
corn  they  secrete  enzymes  which  exert  a  solvent  action 
on  the  cell  walls  of  the  endosperm.  By  the  addition  of 
disinfectants  to  the  steep  water,  the  organisms  can  be 
rendered  harmless,  but  not  without  damage  to  the  ger- 
minative  properties  of  the  barley.  Substances  such  as 
lime,  chloride  of  lime,  and  sodium  carbonate,  which 
increase  the  germinative  power  of  barley,  do,  however, 
produce  a  diminution  in  the  harmful  action  of  the  bacteria. 
It  may  be  that  the  bacteria  are  not  to  be  regarded  as 
disease  organisms,  but  that  their  function  is  to  promote 
the  modification  of  the  barley.  When  kilned,  the 
di.-eased  green  malt  exhibits  all  the  qualities  of  a  good 
malt— T.  H.  P. 


Horn  :  Air-dried  or  kilned .  Allg.  Brauer-  u.  Hopfenz., 

1907,  No.  230.     Z.  ges.  Brauw.,  1907,  30,  592—593. 

It  is  pointed  out  that  hops  possess  a  considerably  higher 
brewing  value  when  air-dried  than  when  subjected  to 
kiln-drying,  which  latter  causes  not  only  a  diminution 
in  the  weight  of  the  hops  but  aLso  partial  loss  of  their 
most  valuable  constituents.  This  deterioration  is,  of 
course,  intensified  if,  as  often  happens,  the  hops  are 
subjected  to  a  high  temperature  for  7 — 8  hours.  In 
thin  layers,  hops  will  dry  in  the  air  in  two  or  three  days 
if  the  weather  is  favourable,  and  will  retain  then  colour 
perfectly.— T.  H.  P. 

Wort    refrigerator  ;•      Advantages    of   the    closed,    counter- 
current  over  the  cooler-back  and  open  refrigerator 

system.     J.    Liebmann.     Woch.    fiir    Brau.,    1907,    24, 
696—697,  718—720. 

The  Baudelot  refrigerator,  such  as  is  generally  used  in 
America,  or  any  open  cascade  refrigerator  must  always 
constitute  a  weak  point  as  regards  infection  of  the  wort, 
whatever  precautions  be  taken,  and  sources  of  infection 
can  generally  be  detected  at  the  joints  and  the  ends 
of  the  pipes.  Another  objection  is  that,  when  working 
with  the  cooler  back,  the  sediment  is  rejected  and  con- 
siderable quantities  of  wort  are  thus  wasted.  After  full 
investigation  the  author  has  discarded  both  cooler-back 
and  open  refrigerator  and  uses  only  a  closed  refrigerator. 
In  working  this  system,  special  arrangements  have  to 
be  provided  for  aerating  the  wort.  The  author  has 
devised  for  this  purpose  an  iron  box,  fitted  to  the  dis- 
charge from  the  hop-copper  and  easily  dismounted  for 
daily  cleaning.  The  air  pipe,  leading  into  the  box, 
ends  in  perforated  branches  so  that  as  the  wort  is  drawn 
through  the  box  by  the  pump,  it  is  thoroughly  aerated. 
The  admission  of  the  filtered  air  requires  the  most  exact 
regulation,  the  size  of  the  air-cock  being  established 
by  experiment.  If  too  little  air  be  supplied,  troubles 
are  experienced  in  the  form  of  slow  fermentation,  and 
bad  attenuation  and  clarification  ;  if  too  much  air  be 
admitted,  the  beer  will  be  deficient  in  hop-aroma  and 
body  and  will  have   an   insipid  taste.     The   next  point 


in  working  the  closed  system,  without  the  cooler-back, 
is  to  remove  the  wort  as  quickly  as  possible  from  the  hops, 
and  the  best  way  is  to  provide  sufficient  cooling  surface 
to  cool  the  wort  from  boiling  temperature  to  7*5°  C.  in 
one  passage  at  a  fairly  high  speed.  But  if  the  refrigerator 
be  too  small  for  this,  the  wort  must  be  collected  and  passed 
through  a  second  time.  In  this  connection  it  is  to  be 
noted  that  the  temperature  of  the  wort  in  the  collecting 
cistern  after  the  first  passage  must  not  be  below  62°  C, 
because  when  wort  is  kept  for  any  length  of  time  at 
temperatures  between  37°  and  56°  C,  it  rapidly  darkens 
in  colour  and  acquires  an  alliaceous  flavour.  The  author's 
refrigerator  consists  of  one  set  of  16  batteries  and  contains 
S27  sq.  ft.  of  |-  in.  copper  tubing.  This  cools  300  barrels 
of  wort,  direct  from  the  copper,  to  7-5°  C.  in  90  minutes. 
When  the  refrigerating  surface  is  increased  to  1255  sq.  ft., 
it  is  expected  that  the  same  work  will  be  done  in  less 
than  an  hour.  No  attempt  is  made  to  separate  the 
sediment,  and  the  wort  goes  straight  to  the  pitching  tun, 
in  which  it  is  cooled  by  a  cold  water  coil  to  2°  C.  and 
mixed  with  yeast.  Both  the  yeast  mixture  and  the 
cold  wort  are  aerated  with  filtered  air.  By  this  system, 
infection  of  the  wort  is  impossible,  and  the  beer  remains 
stable.  Boiling  water  is  passed  through  the  refrigerator 
before  and  after  use  ;  every  other  day  it  is  steamed  for 
30  minutes,  and  every  fortnight  it  is  cleaned  by  boiling 
a  solution  of  sodium  carbonate  in  it ;  it  has  not  been 
taken  to  -pieces  for  four  years,  and  thus  no  manual  labour 
is  required  for  keeping  it  clean. — J.  F.  B. 


Yeast  ;•  Poisonous  action  of  cereals  on .     F.  Hayduck 

Woch.  fiir  Brau.,  1907,  24,  673—679,  685—692,  706— 
714,  746—755. 

A  fuli,  investigation  has  been  made  of  the  poisonous  action 
exerted  by  the  meals  of  certain  cereals  on  yeast,  to  which 
reference  was  made  by  Lange  (this  J.,  1907,  1104).  Rye, 
wheat  and  barley  contain  substances  which  are  poisonous 
to  bottom-fermentat  on  beer  yeast ;  wheat  flour  and 
aqueous  extracts  prepared  from  it  under  certain  conditions 
are  also  poisonous  to  top-fermentation  distillery  and 
pressed  yeasts.  So  far,  no  poisonous  action  has  been 
detected  in  the  case  of  maize,  and  oats  only  show  it  at  a 
certain  stage  of  germination.  The  poisonous  action  is 
only  exhibited  in  the  presence  of  fermentable  sugar  and 
in  the  absence  of  certain  salts  ;  it  manifests  itself  in  the 
form  of  decreased  fermentative  power  and  the  dying  off 
of  the  cells.  The  poisonous  substance  is  an  albuminoid, 
not  dissolved  by  alcohol  and  ether  but  soluble  in  glycerol ; 
it  is  dissolved  by  water  in  the  presence  of  peptonising 
enzymes  and  by  dilute  acids.  Profound  proteolysis  by 
tryptase,  acids  or  alkalis  destroys  it  completely.  It  is 
only  partially  destroyed  by  the  operations  of  malting, 
curing  and  mashing/  Heating  at  100°  C.  destroys  the 
poison  of  rye  but  not  that  of  wheat ;  the  latter  is  also 
unaffected  by  boiling  with  alcohol.  The  poisonous  sub- 
stance may  be  precipitated  from  an  acid  aqueous  wheat 
extract  by  neutralisation  with  alkali.  The  poisonous 
action  of  wheat  flour  is  completely  inhibited  by  calcium 
and  sodium  carbonates.  Other  calcium  salts  and  the  salts 
of  barium  and  zinc,  in  small  quantities,  restrain  it  con- 
siderably; a  similar  action  is  also  exerted  by  larger 
quantities  of  the  chlorides,  sulphates  and  phosphates  of 
potassium  and  ammonium  ;  magnesium  salts  occupy  a 
position  between  these  two  groups.  Bottom-fermentation 
yeast  is  not  fortified  against  the  poison  by  favourable 
nutrition.  In  saccharine  yeast- water  media  the  poisonous 
action  is  not  inhibited  unless  the  calcium  salts  exceed  a 
certain  limit.  Yeast  debilitated  by  age  or  warm  storage 
is  more  susceptible  to  the  poison  than  fresh  yeast.  The 
comparative  resistance  of  top-fermentation  yeasts  as 
against  bottom-fermentation  yeasts  is  not  explained  by 
their  different  mode  of  life  ;  bottom  yeasts  when  cultivated 
by  the  "  Lufthefe  "  system  employed  for  pressed  yeasts 
do  not  become  more  resistant  to  the  poison.  The  greater 
susceptibility  of  the  bottom  yeasts  is  therefore  a  racial 
character.  When  bottom-fermentation  beer  yeast  has 
been  poisoned  by  a  saccharine  aqueous  extract  of  wheat, 
the  extract  is  deprived  of  any  further  poisonous  action. 

—J.  F.  B. 
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Bottled  beer  ';    Flora  of .     V.     Bacillus  flavus.      VI. 

Bacillus  cerevisiae.  F.  Fuhrmann.  Zentralbl.  Bakt. 
Abth.  2,  1907,  19.  117  ;  Z.  ges.  Brauw.,  1907,  30,  614— 
615.     (Compare  this  J.,  1906,  861.) 

Bacillus  flavus  forms  egg-shaped  rods,  1 — 1-2  /x  long  and 
0-6  fi  wide.  When  grown  on  nutrient  gelatin,  it  forms  on 
the  surface  sharply  denned,  bright  yellow  colonies,  which 
are  quite  circular  and  only  slightly  raised,  the  submerged 
colonies  being  spherical  and  dirty  yellow  and  without 
projections.  The  organism  is  extremely  motile,  each  cell 
being  provided  with  three  or  four  long,  slender  flagellse. 
The  bacillus  is  facultative  anaerobic  and  its  temperature 
optimum  lies  at  about  25°  C.  It  can  utilise  asparagine, 
ammonium  lactate,  tartrate  and  chloride  and  potassium 
nitrate  as  sources  of  nitrogen,  provided  that  carbon  in  the 
form  of  dextrose,  sucrose,  lactose  or  glycerol  is  also  present. 
Bacillus  cerevisiae  forms  rounded  rods,  1 — 1*5  ft  in 
length  and  0-6  fi  in  breadth  and,  in  many  of  its  biological 
and  morphological  characters,  resembles  the  B.  coli  group. 
It  is  a  facultative  anaerobe  and  is  not  a  typical  beer 
organism  but  rather  a  water  bacterium,  probably  originat- 
ing in  the  water  employed  for  washing  the  bottles.  Its 
temperature  optimum  is  30 — 33°  C.  and  it  is  motile, 
each  cell  being  provided  with  5 — 8  long  flagellar.  In 
mineral  nutrient  solutions  it  can  make  use  of  asparagine, 
ammonium  tartrate,  lactate  or  chloride  or  potassium 
nitrate  as  a  source  of  nitrogen,  and  dextrose,  sucrose, 
lactose  or  glycerol  as  its  source  of  carbon  ;  in  this  and  in 
its  forms  of  growth  it  differs  essentially  from  B.  coli. 

— T.  H.  P. 

Acetylmethrjlcarbinol  j     Formation    of during    the 

acetous  fermentation  of  wine.  J.  Pastureau.  J.  Pharm. 
Chhn.,  1908,  27,  10—12. 

Acetylmkthylcarbinol  has  been  previously  recorded  as 
occurring  in  certain  commercial  vinegars  (this  J.,  1905, 
745).  It  is  now  found  to  be  a  constant  and  normal 
product  formed  in  the  course  of  the  acetous  fermentation 
of  wines,  probably  through  the  action  of  oxidising  bacteria 
on  the  isobutylglycol  present.  Red  wines  of  ordinary 
quality,  which  before  treatment  were  shown  to  be  free 
from  acetylmethylcarbinol,  were  found  to  yield  from 
0-3  to  0-5  grm.  per  litre  after  undergoing  acetous  fermenta- 
tion, even  when  merely  submitted  to  the  action  of 
Mycoderma  vini  as  well  as  to  the  successive  influence  of 
M.  vini  and  M.  aceti. — J.  O.  B. 

Tartaric  acid  in  cider  ;  Detection  of .     G.  A.  Le  Roy. 

Compt.  rend.,  1907,  145,  1285. 

The  cider  or  analogous  liquid  is  approximately  neutralised 
and  precipitated  by  an  excess  of  basic  lead  acetate.  The 
precipitate  is  washed  with  cold  water  and  then  decom- 
posed by  sulphuretted  hydrogen.  After  filtration  and 
evaporation,  the  liquid,  now  free  from  sulphuretted 
hydrogen,  is  neutralised  with  sodium  bicarbonate  and 
evaporated  to  dryness  on  the  water-bath.  The  residue 
is  moistened  with  a  1  per  cent,  solution  of  resorcinol  in 
concentrated  sulphuric  acid  and  heated,  when  an  intense 
violet-red  coloration  indicates  the  presence  of  tartaric 
acid  or  a  tartrate.  Under  the  same  conditions  citric 
acid  gives  no  colour,  and  malic  and  lactic  acids  give 
yellow  colorations. — F.  Sodn. 

Starch  •    Determination  of in  commercial  products. 

E.  Parow  and  F.  Neumann.     See  XVI. 

I ><  a atured  alcohol  ';  Report  of  U.S.  <  'ommiisioner  of  Internal 

Revenue  on .     Oil,  Paint,  and  Drug  Rep.,  Dec.  23, 

1907.     [T.R.] 

So  far,  little  if  any  loss  of  revenue  b-M  resulted  from  the 
use  of  industrial  untaxed  alcohol,  and  the  quantity 
of  tax-paid  alcohol  withdrawn  from  the  ware! Be  during 

the  last  fiscal  year  was  in  excess  of  similar  withdrawals 
during  any  like  period  since  1894.  The  expen  <•:;  incident 
to  the  administration  of  the  new  law  have  been  unex- 
pectedly   light      There   had    been    appropriated    for    the 


purpose  the  sum  of  §250,000,  but  the  actual  disburse- 
ments have  been  only  $43,266.  These  included  salaries 
and  the  expenses  of  inspectors,  deputy  collectors,  store- 
keepers, gaugers,  office  force,  laboratory  supplies,  etc. 
Few  attempts  at  fraud  have  been  attempted  in  connection 
with  the  manufacture  and  distribution  of  the  untaxed 
spirits.  There  were  withdrawn  from  bond  for  denatura- 
tion  during  six  months  ended  June  30th,  3,084,950  galls, 
of  taxable  spirits,  and  there  were  produced  1,397,861 
galls,  of  completely  denatured  alcohol,  of  which  1,355,763 
galls,  were  distributed  between  manufacturers,  whole- 
salers, retailers,  and  to  persons  other  than  registered 
dealers.  Of  specially  denatured  alcohol,  for  use  of 
manufacturers  only,  there  were  shipped  from  warehouse 
during  the  last  six  months  of  the  fiscal  year,  375,277 
wine  galls.  Therefore  1,731,040  galls,  were  sent  into 
consumption  during  the  six  months  ended  June  30.  Of 
this  quantity,  manufacturers  received  in  addition  to  the 
375,277  gallons  of  specially  denatured  spirits,  a  quantity 
of  completely  denatured  alcohol  estimated  to  have  been 
777,391,  or  in  all  about  1,152,668  gallons. 

Patent. 

Non-alcoholic  beverages  from  fermented  liquors  ';    Process 

for  making .     H.   Linzel  and  C.  Bischoff,  Berlin. 

U.S.  Pat.  874,216,  Dec.  17,  1907. 

See  Eng.  Pat.  17,651  of  1904  ;  this  J.,  1905,  810.— T.  F.  B. 
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Milk ;   The  proteolytic  enzymes  of .     A.  J.  J.  Vande- 

velde.     Bull.  Soc.  Chim.  Belg.,   1907,  21.  434—458. 

The  results  of  the  experiments  described  prove  that  a 
proteolytic  enzyme  capable  of  digesting  casein,  albumin, 
etc.,  actually  exists  in  fresh  cows'  milk.  It  is  able  to 
dissolve  about  two-thirds  of  the  milk  proteins  ;  this 
action  appears  to  be  limited  and  to  come  to  an  end  after 
a  certain  length  of  time.  The  age  of  the  cow  has  no 
influence  on  the  activity  of  the  enzyme  nor  has  the  period 
of  lactation.  The  author  finds  that  a  3  per  cent,  solution 
of  iodoform  in  acetone  is  the  most  useful  antiseptic  to 
use  in  studying  the  proteolytic  action  of  milk  enzymes. 
The  addition  of  3*3  c.c.  to  25  c.c.  of  milk  completely 
sterilises  the  latter  without  interfering  with  the  action 
of  the  enzyme. — W.  P.  S. 


Gliadin  [in  flour] ;  Polariscopic  method  of  determining . 

G.  W.  Shaw.     J.  Amer.  Chom.  Soc,  1907,  29,  1747— 
1750. 

Details  are  given  of  an  experimental  study  of  Snyder's 
method  of  determining  gliadin  (this  J.,  1904,  387).  In 
45  comparative  determinations  in  which  the  amount  of 
gliadin  was  also  determined  by  the  Gunning-Kjeldahl 
method,  the  average  differences  with  soft  and  hard 
wheats  and  Hour  were -0-02  to  +0-04  per  cent.,  and  only 
in  three  eases  did  the  difference  exceed  0-05  per  cent. 
To  obtain  a  solution  BUitahle  for  rapid  liltration,  it  was 
found  necessary  to  avoid  excessive  shaking  of  the  mixture 
of  material  and  aleoliol.  In  the  author's  e\]ierienee  il 
was  also   found   essential   to   make   two  determinations   by 

means  of  the  polarisoope,  Brst  upon  the  original  solution 
and  afterwards  upon  Hie  filtrate  after  separation  of  the 

proteins    by    the   addition  of   mercuric   nitrate  solution,   a 

correction  to  give  Hie  true  proportion  of  gliadin  thus 
being  obtained     This  correction  was  especially  necessary 

in  the  ease  of  wheal  meals,  in  which  the  average  difference 
between  the  two  readings  was  1*06  on  the  sugar  scale 
(0-21  per  cent,  on  the  gliadin  scale).  In  the  case  of 
Sours,  however,  the  difference  did  not  exceed  o-04  pet  cent. 
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on  the  gliadin  scale,  and  for  such  samples  the  correction 
might  be  neglected  unless  very  great  accuracy  were 
required. — C.  A.  M. 

Heat  and  meal  extracts  :    Further  studies  o)i  the  application 

of  Folia's  creatine  and  creatinine  method  to .      A.  D. 

Emmet  t  and  H.  8.  Grindlev.     J.  Biol.  Chem  ,  1907,  3, 
491—  516. 

In  view  of  the  statement  by  Hehner  (this  J.,  1907,  709) 
that  the  low  results  obtained  by  some  investigators 
in  the  determination  of  creatine  in  meat  extracts  by 
Folin's  method  is  due  to  the  use  of  an  insufficiency  of 
picric  acid,  the  authors  have  made  a  number  of  experi- 
ments in  order  to  determine  the  conditions  under  which 
trustworthy  results  may  be  obtained.  As  the  result  of 
their  work  they  find  that  an  increase  in  the  quantity 
of  picrie  acid,  according  to  Hehner's  suggestion,  does  not 
cause  a  difference  in  the  so-called  original  creatinine 
determinations,  but  that  it  does  generally  produce  an 
appreciable  difference  when  the  creatinine  from  creatine 
is  also  present,  and,  further,  that  the  quantity  of  picric 
acid  (1*2  per  cent,  solution)  recommended  for  use  in 
the  case  of  meat  extracts,  meat,  and  urine  should  be 
left  at  1")  c.c.  for  the  original  creatinine  determinations, 
and  be  increased  to  30  c.c.  for  the  creatinine  derived  from 
the  creatine.  The  use  of  a  small  or  large  quantity  of 
10  per  cent,  alkali  solution  made  almost  no  difference 
in  the  determination  of  the  original  creatinine,  5  e.c. 
yielding  slightly  lower  results  than  10  or  15  e.c.  ;  for 
the  creatinine  from  creatine,  10  c.c.  of  alkali  gave  better 
results  than  5  c.c.  and  equally  as  good  results  as  15  c.c. 
The  following  is  an  outline  of  the  method  as  now  used 
by  the  authors  : — Ten  grms.  of  the  meat  extract  are 
dissolved  in  water  and  diluted  to  a  volume  of  500  c.c. 
Aliquot  portions  of  this  solution  are  transferred  to  500  c.c. 
flasks,  15  c.c.  of  1*2  per  cent,  picric  acid  solution  and 
10  c.c.  of  10  per  cent,  sodium  hydroxide  solution  are 
added  to  each,  the  mixtures  are  shaken,  and  diluted  to 
the  mark  after  standing  for  5  minutes.  The  depth  of 
colour  of  the  solutions  is  then  compared  with  that  of 
N/2  potassium  bichromate  solution  in  a  layer  8  mm.  in 
depth.  Ten  mgrms.  of  pure  creatinine  when  treated 
with  picric  acid  and  alkali  and  diluted  to  500  c.c.  give 
a  reading  of  8*1  mm.  when  compared  with  8  mm.  of  the 
bichromate  solution.  For  the  determination  of  both 
creatinine  and  creatine,  10  c.c.  of  the  solution  are  placed 
in  a  100  c.c.  flask,  10  c.c.  of  N/1  hydrochloric  acid  are 
added,  and  the  mixture  is  heated  in  an  autoclave  for 
30  minutes  at  a  temperature  of  117° — 119°  C.  After 
cooling,  the  solution  is  diluted  to  100  c.c.  Aliquot 
portions  of  this  solution  are  then  transferred  to  500  c.c. 
flasks,  treated  with  picric  acid  and  alkali,  and  the  colora- 
tions produced  compared  as  described  above.  The 
quantity  of  creatinine  multiplied  by  the  factor  1-16  gives 
the  creatine.  The  authors  find  about  0*45  per  cent,  of 
combined  creatine  and  creatinine  in  meat  and  from 
1*4  to  6-5  per  cent,  in  meat  extracts. — W.  P.  S. 

Tea  leaves  j    Chemical  composition  of at  various  stages 

of  development.     S.  Sawamura.     Bull.  Imp.  Centr.  Agric. 
Exp.  Stat.,  Japan,  1907,  1,  145—147. 

Variously  developed  leaves  of  young  twigs  bearing  four 
leaves,  the  top  one  of  which  was  in  a  folded  condition, 
were  picked  and  analysed.  The  detailed  results  are 
given  in  a  table,  and  show  that  during  development  of 
the  tea  leaves,  the  proportions  of  water,  crude  protein, 
and  theme  decrease,  whilst  those  of  ether  extract,  crude 
fibre,  and  tannin  increase.  The  amount  of  soluble 
constituents  apparently  does  not  vary  regularly  with  the 
stage  of  development  of  the  leaves. — A.  S. 

Black  tea  ';    Aroma  of .     T.  Katayama.     Bull.  Imp. 

Centr.  Agric.  Exp.  Stat.,  Japan,  1907,  1,  145—152. 

Tea  leaves  which  have  been  previously  treated  with 
different  antiseptics,  still  develop,  on  standing,  the 
characteristic  aroma,  which  cannot,  therefore,  be  due 
to  micro-organisms.     If,  however,  the  leaves  be  treated 


with  cyanogen  gas  for  5  hours,  or  heated  above  60°  C. 
for  1  hour,  the  aroma  is  subsequently  no  longer  developed. 
The  substance  or  substances  to  which  the  aroma  is  due 
can  be  removed  from  the  tea  leaves  by  repeated  extraction 
with  alcohol  or  ether.  The  author  is  of  the  opinion  that 
the  aroma  is  produced  by  enzymic  action.  The  leaves 
were  found  to  contain  oxydase  and  peroxydase,  hut  these 
are  not  destroyed  by  heating  at  65°  C,  and  cannot  there- 
fore be  the  cause  of  the  aroma.  The  view  that  enzymes 
are  concerned  in  the  production  of  the  aroma,  was  con- 
firmed by  the  following  experiment  of  Sawamura.  Two 
solutions  were  prepared  by  extracting  :  (1),  156  grms. 
of  fresh  tea  leaves  with  absolute  alcohol ;  and  (2), 
147  grms.  with  20  per  cent,  alcohol.  Solution  (1)  was 
evaporated  to  dryness  and  the  residue  dissolved  in  water, 
and  the  solution  was  mixed  with  the  precipitate  obtained 
by  adding  ether-alcohol  to  solution  (2).  In  the  mixture 
the  characteristic  aroma  of  black  tea  was  produced. — A.  S. 

Erythrosine  ;    Determination  of  organic  chlorine  and  iodine 
in  commercial .     F.  Jean.     See  IV. 


Patents. 

Cereals  and  cereal  products  •     Process  of  and  apparatus 

for  bleaching  and  ageing .     J.  M.  Williams,  Guthrie, 

U.S.A.     Eng.  Pat.  6636,  March  19,  1907.     Under  Int. 
Conv.,  May  18,  1906. 

See  Fr.  Pat.  375,832  of  1907  ;  this  J.,  1907,  986.— T.  F.  B. 

Butter  ;•    Process  of  making  a  vegetable capable  of  being 

spread.     P.  Kolesch.     Fr.  Pat.  381,197,  Aug.  13,  1907. 

See  Eng.  Pat.  18,499  of  1907  ;  this  J.,  1907,  1251.— T.  F.B. 


(5.)— SANITATION  ;    WATER    PURIFICATION. 

Patents. 

Sewage  purification  and  the  destruction  of  pathogenic 
organisms.  P.  Parsons,  Blackburn,  Lanes.  Eng.  Pat. 
25,  Jan.  1,  1907. 

The  sewage  is  conducted  through  a  settling  chamber 
into  a  fermentation  tank  provided  with  a  stirring 
apparatus.  The  sewage  remains  in  this  tank  for  about 
three  days,  being  agitated  at  intervals,  and  the  liquid 
portion  is  then  pumped  on  to  bacteria  beds.  These  are 
three  in  number  and  are  situated  one  above  the  other 
in  a  chamber  placed  above  the  fermentation  tank.  The 
beds  are  composed  of  clinker  on  which  is  placed  a  deep 
layer  of  loamy  earth,  the  whole  being  supported  on 
concrete  floors.  The  sewage  is  sprayed  over  the  surface 
of  the  upper  bed,  and  means  are  provided  for  collecting 
the  liquid  at  the  bottom  of  the  bed  and  conducting  it 
to  the  spraying  device  in  the  next  lower  bed.  As  the 
effluent  passes  from  the  lower  bed  through  a  pipe  to  be 
discharged  into  a  river3  it  is  subjected  to  the  action  of 
ozonised  air,  the  latter  being  forced  into  the  inlet  of 
the  pipe  through  which  the  effluent  passes.  Four  sets 
of  the  plant  may  be  provided,  so  that  the  sewage  from  a 
town  may  be  treated  continuously. — W.  P.  S. 

Water  still.  C.  K.  Mills,  London.  From  The  Sanitary 
Water-still  Co.,  New  York.     Eng.  Pat.  4991,  Mar.  1,  1907. 

The  still  consists  of  two  parts  ;  the  upper  part  com- 
prises a  water-supply  reservoir  and  condenser,  whilst 
the  lower  part  is  the  boiler.  Both  parts  are  cylindrical 
in  shape.  The  top  of  the  lower  part  is  dome-shaped 
and  projects  into  the  water  reservoir,  a  central  pipe 
extending  from  the  top  of  the  dome  to  above  the  surface 
of  the  water  in  the  reservoir.  An  annular  channel  is 
fitted  round  the  internal  wall  of  the  lower  part  of  the 
apparatus,  the  inner  wall  of  this  channel  ending  con- 
centrically within  the  lower  edge  of  the  dome  so  as  to 
form  a  narrow  circular  slit.     The  channel  serves  as  a 
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collecting  trough  for  the  water  condensing  on  the  walla 
of  the  dome  ;  the  inner  wall  of  the  channel  is  formed 
in  two  parts  with  an  air  space  between,  so  as  to  protect 
the  condensed  water  from  the  full  heat  of  the  steam 
in  the  boiler.  Water  is  admitted  from  the  upper  reservoir 
to  the  boiler  by  means  of  a  tap  and  feed  cup.  As  the 
water  boils,  it  is  aerated  by  a  device  consisting  of  a  hollow 
cup-like  base  surmounted  by  a  central  pipe  ;  this  device 
is  placed  in  the  boiler  and  the  steam  generated  under 
the  cup  is  forced  through  an  injector-jet  fitted  in  the 
central  pipe.  The.  jet  of  steam  draws  in  air  from  the 
feed  cup  through  a  lateral  pipe,  and,  whilst  the  steam 
is  condensed  in  the  dome,  the  air  passes  up  the  pipe 
above  the  dome,  carrying  with  it  volatile  impurities. 
The  air  escapes  through  small  orifices  in  a  cap  placed 
on  the  top  of  the  pipe.  An  overflow  outlet  is  provided 
on  the  condensed  water  channel. — W.  P.  S. 


( C. )— DISINFECT  ANTS. 

Emulsions.     S.  U.  Pickering.     Chem.  Soc.  Trans..   1907> 
91,  2001—2021. 

On  churning  up  paraffin  oil  with  a  solution  of  soft  soap, 
an  emulsion  is  formed,  which,  on  allowing  the  mixture 
to  stand,  gradually  rises  to  the  surface.  It  usually  contains 
65 — 82  per  cent,  of  the  oil  by  volume,  and  is  as  viscid  as 
thick  cream.  By  adding  paraffin,  in  small  portions,  to 
such  an  emulsion,  and  churning  after  each  addition, 
emulsions  consisting  of  99  per  cent,  of  paraffin  oil  and 
1  per  cent,  of  a  1  per  cent,  solution  of  soap  can  be  obtained  ; 
these  are  practically  solid,  but  are  still  true  emulsions 
of  oil  in  water,  since  they  will  mix  perfectly  with  water 
to  form  weaker  emulsions,  whereas  addition  of  paraffin 
oil  in  bulk,  without  churning,  eventually  causes  de- 
emulsification  of  the  whole.  The  formation  of  an  emul- 
sion is  not  much  affected  by  the  character  of  the  oil  or 
the  extent  of  the  churning,  or,  within  certain  limits,  by 
the  proportion  of  soap.  In  a  stable  emulsion  the  propor- 
tion of  oil  decreases  somewhat  from  the  top  downwards, 
but  frequently  the  existence  of  layers  of  approximately 
uniform  composition  can  be  detected.  Solutions  of 
organic  substances  other  than  soap,  e.g.,  glue,  flour,  milk, 
starch,  albumin,  saponin,  etc.,  will  also  emulsify  paraffin 
oil.  The  oil  globules  in  an  emulsion  are  probably  pre- 
vented from  coalescing  by  being  enveloped  in  a  pellicle 
consisting  of  particles  of  solid  much  more  minute  than  the 
globules  themselves.  In  the  case  of  liquid  emulsifiers, 
these  solid  particles  are  derived  from  the  solution,  which 
in  all  cases  contains  a  substance  with  but  little  affinity 
for  water,  and  insoluble  in  paraffin  oil.  "  Emulsions 
prepared  with  liquid  emulsifiers  often  become  sponta- 
neouslydc-cmulsified,and  this  occurs  at  once  if  theeinulsifier 
is  destroyed;  for  example,  if  an  acid. or  any  sodium 
salt  be  added  to  an  emulsion  containing  soap."  "  Electro- 
lyte*, as  such,  apparently  have  no  de-emulsifying  action." 
Any  precipitated  substance  in  a  sufficiently  fine  slate 
of  division,  and  which  is  wetted  more  easily  by  water 
than  by  paraffin  oil  will  act  as  an  cmulsificr,  and  the 
emulsions  thus  produced  apparently  do  not  become 
de-emulsified  spontaneously.  In  some  cases  it  is 
possible,  under  a  microscope,  to  sec  I  lie  solid  particles 
composing    the    film    which   envelops    the   oil   globules. 

The  basic  sulphates  of  calcium  and  iron,  prepared 
by  adding  lime  or  lime-water  to  flic  normal  sulphates, 
form  excellent  emulsifiers.  Emulsions  made  with 
basic  copper  sulphate  contain  the  elements  of  Bordeaux 
mixture  and  act  as  a  fungicide  as  well  as  an  insec- 
ticide. If  I-!''  grins,  of  oopper  Bulphate  he  taken  per 
100  c.c.  ( 1 1 1 « -  Quantity  used  in  "normal"  Bordeaux 
mixture  made  with  milk  of  lime  ;  sec  this.).,  1907,  1291), 
3-5  c.c  of  "Solar  Distillate"  (sp.  gr.  0-858)  will  yield 
with   the   basic  sulphatr  an   emulsion    which   neither  sinks 

nor  rises.  In  tin-  oase  of  Bordeaux  mixture  made  with 
lime-water  [loc.  ciL),  only  0*7  grm.  >>i  oopper  sulphate  is 
used  to  every  LOO  o.c,  and  an  emulsion  which  will  neither 
sink  nor  rise,  is  obtained  with  I  -4  c.c.  of  "  Solar  Distillate." 
The  emulsions,  unlike  Boap  emulsions,  can  Ik;  mixed  with 
caustic,  soda,  to  make  a,  detergent  "  winter  wash."  If 
fungicidal  properties  are  not  required,  the  emulsions  may 


be  prepared  with  the  cheaper  ferrous  sulphate  in  place  of 
copper  sulphate,  and  these  possess  certain  advantages 
over  those  prepared  with  the  copper  salt.  Moreover, 
since  ferrous  hydroxide  is  itself  an  emulsifier,  the  pre- 
cipitation of  the  basic  sulphate  by  means  of  lime-water 
can  be  dispensed  with,  and  sufficient  caustic  soda  may  be 
added  to  the  normal  sulphate  to  precipitate  the  hydroxide 
and  leave  about  2  per  cent,  in  excess,  as  is  required  in  a 
"  winter  wash."  The  emulsifying  power  of  precipitated 
substances  is  destroyed  as  soon  as  they  have  been  dried, 
or  have  by  any  other  means  been  deprived  of  their  fine- 
grained structure.  Solids  which  are  not  sufficiently  fine- 
grained to  act  as  emulsifiers  will,  in  many  cases,  when 
present  in  considerable  proportions,  form  quasi-emulsions, 
in  which  the  particles  of  paraffin  oil  are  merely  entangled 
with  the  particles  of  solid,  and  may  easily  be  separated 
from  them,  e.g.,  by  dilution  with  water.  Among  the 
substances  which  form  quasi-emulsions  are  lime,  silica, 
alumina,  plaster  of  Paris,  lead  arsenate  paste,  and  various 
precipitated  hydroxides  and  basic  salts.  Some  of  the 
quasi-emulsions  can  be  used  for  spraying  purposes. — A.  S. 


XIX.— PAPER,     PASTEBOARD,    &c. 

Patents. 

Celluloid  and  similar  substances  ;    Apparatus  for  utilising 

the   waste   of .     E.    Garbin,    Genoa,    Italy.     U.S. 

Pat.  874,181,  Dec.  17,  1907. 

See  Eng.  Pat,  10,319  of  1905  ;  this  J.,  1905,  1028.— T.  F.  B. 

Plastic  transparent  impulrescible  substance  of  great  resist- 
ance ;     Preparation   of   a .     E.    Crumiere.     First 

Addition,   dated   Aug.    3,    1907,   to   Fr.    Pat.    369,635, 
Sept.  3,  1906  (this  J.,  1907,  112). 

A  cuprammonium  solution  of  cellulose  is  allowed  to 
evaporate  to  dryness.  The  adherent  mass  thus  obtained 
is  freed  from  copper  compounds  by  the  action  of  dilute 
acid,  then  rapidly  washed  and  finally  dried.  —  P.  F.  C. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS,   AND   EXTRACTS. 

Sparteine;     An    isomcride    of :     isosparteine.     ( '. 

Moureu    and    A.    Valour.     Compt.    rend.,    1907,    145, 
1343—1345. 

«\w-SrAKTKiNi':  hydriodide  (this  J.,  L907,  1292;  1908,  37) 
when  treated  with  sodium  carbonate  yields  tin-  free  base 
which  is  a  colourless  oil  boiling  at  177-5 — 179°  C.  at 
16'fi  iimi.  It  is  insoluble  in  water  but  readily  soluble  in 
the  ordinary  organic  solvents,  it  has  a  rotation  of  od  = 
-25-01  ;  sp.  gr.  at  l7°/4°  C,  1-02793,  and  index  of  refrac- 
tion wd  ~1  -53319  at  17°  C.  iao-Sparteine  resembles 
sparteine  in  ils  reactions,  and  the  authors  have  prepared 
a  number  of  its  salts.  —J.  C.  C. 

Mistletoe   [Viscm,i    album]  ;     Volatile   alkaloid    in . 

.M.  Leprince.     Compt.  rend.,  L907,  145.  940    941. 

In  addition  to  visoaohoutin,  riscio  acid,  a  glucoside,  and 

a  resinoid  substance,  the  dried  plant  of  Yiscitm  album 
contains   a    liquid    Volatile    base,    ('HllnN,    with    an    odour 

resembling  thai   of  nicotine  or  of  ooniine.     It   forms  a 

crystalline     sulphate,     a      very     deliquescent      crystalline 

hydrochloride,     ami     a     more     stable     platinoohlorlde 

(C8H11N,IM'1).,!M<'I.).     in     yellowish,     shining,     micaceous 

calcs.  darkening  al  230°  •'.  and  melting,  with  decom- 
position, at  about  250 "  <  '•  The  base  is  extracted  from  the 
dry   plant    b\    means  of  95   per  cent,  alcohol,  acidified   with 

l  pet  cent,  of  hydrochloric  acid.     After  distilling  off  the 

solvent,  the  residual  extract   is  made  alkaline  with  sodium 
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carbonate  and  distilled.    The  alkaline  distillate  is  saturated 

with  sulphuric  acid,  evaporated  in  VOCUO,  and  the  sulphate 
of  the  alkaloid  crystallised  in  the  usual  manner. — J.  0.  B. 

PBaeemic  inositol  :    Occurrence  of  - in  Mistletoe  berries. 
G.  Tanr.et.     Compt,  rend..  1907.  145,  1196—1198. 

Racemic  inositol,  which  has  not  been  previously  recorded 
as  a  natural  plant  constituent,  occurs  in  fresh  mistletoe 
berries  (Yiscum  album)  to  the  extent  of  0-4  per  cent. 
It  is  accompanied  by  1-2  per  cent,  of  ordinary,  inactive 
inositol,  which  has  previously  been  obtained  from  walnut 
leaves  in  much  smaller  quantity,  viz.,  0-3  per  cent,  from 
the  dry  material.  This  is  also  the  first  recorded  instance 
of  the  occurrence  of  a  racemic  sugar  in  a  living  organism. 

—J.  0.  B. 


Quercitol ;    Occurrence  of .     E.    0.   von   Lippmann. 

Ber..  1907.  40,  4936—4937. 

A  QfANTiTY  of  a  crystalline  substance  wras  found  between 
the  bark  and  the  wood  of  a  recently  felled  oak  that  had 
grown  in  a  clearing  near  Kissingen.  This  was  dissolved  in 
water,  and  the  solution  decolorised  and  concentrated. 
Colourless  crvstals  of  pure  quercitol  separated,  which 
melted  at  2325  C.  and  had  [a]D  =  +27°  at  20°  C.  in  aqueous 
solution. — F.  Shdn. 


Essential   oil   of   nutmeg;     Constituents   of .     F.    B. 

Power  and  A.  H.  Salway.     Chem.  Soc.  Trans.,   1907, 
91,  2037—2058. 

The  oil  used  by  the  authors  was  specially  distilled  from 
nnlimed  nutmegs  of  good  quality.  The  yield  of  oil 
was  6-94  per  cent.  This  oil  was  a  nearly  colourless, 
limpid  liquid,  having  the  sp.  gr.  0-8690  at  15°/15°  C,  an 
optical  rotation  of  +  38°4'  in  a  100  mm.  tube,  and  was 
soluble  in  three  times  its  volume  of  90  per  cent,  alcohol. 
A  heavier  oil,  obtained  by  rectifying  the  normal  oil,  thus 
removing  a  large  proportion  of  the  terpenes,  was  also 
examined.  This  was  a  pale  yellow  liquid,  with  the 
following  constants  :— sp.  gr.,  1-102  at  20°/20°  C.  ;  aD  = 
+  1°17'  in  a  100  mm.  tube;  saponification  value,  6-10. 
The  authors  find  that  the  essential  oil  of  nutmeg  contains 
the  following  substances.  Eugenol  and  j'soeugenol,  about 
0-2  per  cent.  ;  d-pinene  and  rf-camphene,  about  80  per 
cent,  jdipentene,  about  8  per  cent.;  andd-linalool,  d-borneol, 
i-terpineol,  and  geraniol,  about  6  per  cent.  There  were 
also  present  a  new  alcohol  in  very  small  amount,  which 
yielded  on  oxidation  a  diketone,  C8Hl402,  giving  a  dioxime 
melting  at  140*  C.  ;  a  trace  of  an  aldehyde  resembling 
citral,  but  yielding  a  j3-naphthocinchoninic  acid  derivative 
melting  at  248°  C.  ;  safrole,  about  0-6  per  cent.  ;  myris- 
ticin,  CnH1203,  about  4  per  cent.  ;  myristic  acid,  about 
0-3  per  cent. ;  formic,  acetic,  butyric,  and  octoic  acids,  and 
a  new  monocarboxylic  acid,  C13H1803,  all  in  the  form  of 
esters,  and  in  relatively  small  amount.  The  acid, 
C13H1803,  crystallises  from  dilute  acetic  acid  in  hexagonal 
prisms,  melting  at  84 — 85°  C.  The  authors  conclude  that 
the  portion  of  oil  of  nutmeg  regarded  as  "  myristicol,"  is 
really  a  mixture  of  alcohols,  of  which  terpineol  appears 
to  be  the  predominating  constituent. — F.  Shdn. 

Santene.     O.  Aschan.     Ber.,  1907,  40,  4918—4923. 

The  oil  of  Siberian  pine-needles  was  fractionated,  and 
santene,  C9H14:,  was  found  in  the  first  fractions.  The 
presence  of  santene  was  proved  by  means  of  the  nitrosyl 
chloride  reaction  in  oils  from  the  needles  of  the  German 
pine  (Pinus  picea),  and  the  German  fir  (Abies  excelsa). 
The  constants  of  santene  from  Siberian  oil  and  of  its 
derivatives  agreed  with  those  observed  by  MiiUer  for 
santene  obtained  from  East  Indian  sandalwood  oil  (this 
J.,  1900,  848).  Under  the  action  of  glacial  acetic  acid 
and  dilute  sulphuric  acid,  santene  unites  with  a  molecule 
of  acetic  acid  to  form  santenol  acetate,  C9H15O.C2H30, 
which  boils  at  215°— 219°  C,  and  at  88°— 89°  C.  at  8  mm. 
It  is  optically  inactive  and  has  wd  =  1-45929  at  19°  C, 
and  the  sp.  gr.  0-9871  at  20°/4°  C.     On  saponification  it 


yields  santenol,  C9H160,  which  boils  for  the  most  part 
at  195°— 196°  C,  about  one-third  boiling  between  196° 
and  198°  C.  Santenol  after  distillation  sets  to  a  solid 
melting  at  80° — 81°  C.  After  several  crystallisations  from 
light  petroleum,  it  forms  large,  clear  tablets  or  prisms, 
inciting  at  97° — 98°  C.  The  phenylurethane  derivative 
forms  long,  fine  needles  melting  at  61° — 62°  C.  When 
oxidised  with  chromic  acid,  santenol  gives  a  ketone,  which 
melted  at  58° — 59°  C.  after  fractionation,  and  gave  a 
semicarbazone  melting  at  225° — 226°  C.  (See  this  J., 
1907,   1292.)— F.  Shdn. 

Essential  oils  ;    Constituents  of .     (Further  derivatives 

of  santene,  and  preparation  of  bicyclo-[2.2.2]-octane.) 
F.  W.  Semmler  and  K.  Bartelt.  Ber.,  1907,  40,  4844— 
4849. 

The  authors  have  made  a  further  examination  of  the 
diketone  obtained  by  the  oxidation  of  santene  by  ozone 
(see  this  J.,  1907,  1292),  and  have  converted  it  into  a 
substance  with  a  bicyclic  structure  by  condensation. 
When  the  diketone  is  boiled  with  sodium  ethoxide  in 
alcoholic  solution,  a  ketone,  CgH^O,  is  produced,  which 
boils  at  100°— 105°  C.  at  9  mm.,  has  the  sp.  gr.  1-01  at 
20°  C,  and  »p  =  1-50387.  It  forms  a  semicarbazone, 
m.  pt.  205°  C.  If  the  diketone  be  reduced  in  alcohol  with 
sodium,  an  alcohol,  C9H160,  is  produced,  which  is  described 
as  l-methyl-bicvclo-[2.2.2]-octanol-7.  This  boils  at 
98°— 100°  C.  at  9  mm.,  has  the  sp.  gr.  1-001  at  20°  C, 
and  wd  =  1-49668.  As  it  is  stable  towards  permanganate, 
it  must  be  bicyclic,  and  derived  from  the  monocyclic 
diketone  by  condensation.  The  alcohol  was  converted 
by  means  of  phosphorus  pentachloride  into  the  chloride, 
C9H15C1,  which  boiled  at  82°— 84°  C.  at  9  mm.,  had  the 
sp.  gr.  1-019  at  20°  C,  and  wD  =  1-49097.  On  reduction 
with  sodium  in  alcohol,  the  chloride  passes  into  the 
corresponding  hydrocarbon,  C9H16,  or  1-methvl-bicvclo- 
[2.2.2.]-octane.  This  hydrocarbon  boils  at  1495— 15i°  C, 
has  the  sp.  gr.  0-875  at  20°  C,  and  nD  =  1-46900.  The 
ketone,  C9H140,  (l-methyl-bicyclo-[2.2.2]-octanone-7) 
was  produced  by  oxidising  the  alcohol,  C9H160,  with 
chromic  acid.  This  ketone  boils  at  91° — 94°  C.  at  9  mm., 
has  the  sp.  gr.  1-002  at  20°  C,  and  ?iD  =  1-48950.  It 
forms  a  semicarbazone  melting  at  214°  C,  and  an  oxime 
boiling  at  132°— 135°  C.  at  10  mm. 


CHo 


-CH„ 


CH2 CH2 

HC.CH2.CH(OH).C.CH3                  HC.CH2.CH2.C.CHS 
CH2 CH2  CH2 CH2 

Alcohol,  C9H160  Methyl-bicvclo-[2.2.2]-octane. 

— F.  Shdn. 

Essential    oils  ;     Consituents    of .     Constitution    of 

umbellulone.     F.  W.  Semmler.     Ber.,  1907,  40,  5017— 
5023. 

After  the  synthesis  of  bicyclo-[2.2.2]-octane  (see  pre- 
ceding abstract),  the  author  has  looked  for  the  occurrence 
of  such  compounds  amongst  the  constituents  of  essential 
oils.  According  to  one  of  the  formulas  put  forward  bv 
Tutin  (this  J.,  1906,  776 ;  1907,  432),  umbellulone  has  a 
ring  bridged  by  two  carbon  atoms.  Contrary  to  expec- 
tations, the  physical  constants  of  umbellulone  and  the 
author's  octanone  differ  widely  from  each  other.  The 
author  considers  that  the  structure  of  umbellulone  closely 
resembles  that  of  tanacetone.  In  umbellulone  the  keto 
grouping  is  in  the  menthone  position,  whilst  in  tanacetone 
it  is  in  the  carvone  position.  Moreover,  umbellulone 
contains  one  double  bond  near  to  the  keto  grouping. 
Umbellulone,  obtained  by  the  author  from  the  oil  of 
Umbellularia  californica,  had  the  following  constants  : — 
boiling  point,  93°— 98°  C.  at  10  mm.,  sp.  gr.  0-958  at  20°  C, 
nD  =  1-4895,  aD=-3P  30'  in  a  100  mm.  tube.  The 
observed  molecular  refraction  was  45-19,  whilst  that 
calculated  for  the  ketone  C10H14O|—  was  43-72.  This 
increment  points  to  a  substance  of  the  tanacetone  type. 
Dihydro-umbellulol,  C10H18O,  obtained  by  reducing  the 
ketone  with  sodium,  boiled  at  91°— 93°  C.  at  10  mm., 
had  the  sp.  gr.  0-931  at  20\C,  Ln»  =  1-47348,  and   aD  = 
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-  27°  30'  in  a  100  mm.  tube.  This  on  oxidation  with 
chromic  acid  gave  /3-dihvdro-umbellulone,  C10H16O, 
which  boils  at  83°— 87°  C.  at  10  mm.,  has  the  sp.  gr.  0-928 
at  20°  CL,  nD  =  1-45862,  and  aD=  -30°  30'  in  a  100  mm. 
tube.  The  oxyinethylene  and  benzylidene  compounds 
of  the  ketone,  C10H16O,  were  prepared  in  order  to  prove 
that  a  CH2-grouping  is  next  to  the  keto  grouping.  The 
ketone  was  treated  with  sodium  and  isoamyl  formate. 
The  oxymethylene  compound,  C10H140 :  CH.OH,  thus 
formed,  boils  at  105° — 107°  C.  at  10  mm.,  has  the  sp.  gr. 
1-001  at  18°  C,  and  wD  =  1-49097.  The  observed 
molecular  refraction  is  52-13,  whilst  that  calculated  for 
C11H1602|==  is  49-84.  With  ferric  chloride  it  gives  a  violet- 
red  coloration,  and  when  oxidised  with  permanganate, 
passes  into  homotanacetonedicarboxylic  acid,  C10H16O4, 
melting  at  146°  C.  The  benzylidene  compound  of  the 
ketone,  C10H140 :  CHC6H5,  was  produced  by  acting 
upon  the  ketone  with  sodium  and  benzaldehyde.  This 
boils  at  185°— 188°  C.  at  9  mm.,  has  the  sp.  gr.  1-030  at 
20°  O,  and  n-o  — 1-574.  The  observed  molecular  refraction 
was  76-89,  whilst  that  calculated  for  C^H^Oj  =4  was 
72-65.  The  benzylidene  compound  set  to  a  solid  melting 
at  81° — 82°  C.  When  oxidised  by  means  of  perman- 
ganate, the  benzylidene  compound  forms  a  mixture  of 
benzoic  and  homotanacetonedicarboxylic  acids,  which 
were  separated  by  means  of  the  methyl  esters.  The 
neutral  ester  of  homotanacetonedicarboxylic  acid, 
C8H14(COOCH3)2  boils  at  148°— 153°  C.  at  10  mm.  ; 
the  free  acid,  CbH14(COOH)2,  melts  at  146°— 147°  C. 
when  crystallised  from  water,  and  is  dextro-rotatory. 
The  corresponding  acid  prepared  from  d-tanacetone  is 
laevo-rotatory  and  melts  at  146° — 147°  C.  When  the  two 
optical  isomerides  were  crystallised  together  from  water, 
short  needles  were  obtained  melting  at  179°  C.  The 
following  formula  is  suggested  for  umbellulone. 

CO  — CH 
(CH3)2CH.C\^C.CH3 
CH2— CH 

The  following  constituents  of  essential  oils  have  a  consti- 
tution of  the  tanacetone  type : — tanacetone,  thujyl 
alcohol,  umbellulone,  sabinol,  and  sabinene. — F.  Shdn. 

Curcuma    {turmeric]    oil.     H.     Rupe.     Ber.,     1907,     40, 
4909—4910. 

Curcuma  oil  when  distilled  gives  a  low-boiling  fraction 
which,  as  Schimmel  and  Co.  have  shown,  is  identical  with 
phellandrene,  but  no  other  constant-boiling  fraction. 
When  boiled  with  dilute  sodium  hydroxide  solution,  a 
compound  containing  oxygen,  b.p.  156°  C.  under  12  mm. 
pressure,  is  obtained  as  well  as  a  phenolic  substance. 
This  compound  is  not  an  alcohol,  ketone,  aldehyde  or 
acid  and  is  probably  not  identical  with  the  turmerol 
described  by  Jackson  and  Menke.  When  boiled  with 
stronger  alkali,  it  yields  a  ketone,  C13H180,  boiling  at 
119—120°  under  8  mm.  pressure,  which  is  optically 
active  and  characterised  by  a  crystalline  semicarbazone, 
m.p.  119-5—120-5°,  and  a  liquid  oxime,  b.p.  159°  C.  at 
11  mm.  ;  it  affords  well-crystallised  condensation  products 
with  aromatic  aldehydes.  On  oxidation  with  perman- 
ganate, terephthalic  acid  and  73-methylacotophenone  are 
formed.  Milder  oxidation  gives  rise  to  an  acid,  C12H1602, 
m.p.  33 — 34°  and  an  oxyacid,  C12H1603,  m.p.  150°:  the 
former  acid  is  converted  by  permanganate  into  a  dicar- 
boxylic  acid,  C12H1404,  m.p.  228'.— E.  F.  A. 

Eucalyptol  (cineol) ;    Determination  of .     Schimmel's 

Rep.,    Oct.    1907,    46—60. 

The  methods  for  the  determination  of  cineol  based  upon 
the  format  ion  of  addition-compounds  with  hydrobromio 
acid  and  phosphoric  acid  respectively,  are  stated  to  be 
inaccurate.     A  now  method   is  proposed    based   <>n  the 

formation  of  an  addition-compound  of  rcsorcinol  and 
cineol,  which  is  soluble  in  a  large  excess  of  a  concent  rated 
solution  of  rcsorcinol.  10  c.c.  of  the  oil  containing 
cineol  are  treated  with  about  7<>  e.o.  of  a  60  per  cent, 
aqueous  solution  of  rcsorcinol  in  a    100  CO.   Bask  having 


a  graduated  neck.  After  shaking  well  for  5  minutes, 
resorcinol  solution  is  added  so  as  to  bring  the  unabsorbed 
portion  of  the  oil  into  the  neck  of  the  flask,  where  its 
volume  is  read.  This  when  deducted  from  10  gives  the 
volume  of  cineol  in  10  c.c.  of  the  original  oil.  Oils  very 
rich  in  cineol  should  be  diluted  with  an  equal  volume 
of  oil  of  turpentine  before  carrying  out  the  test.  The 
resorcinol  can  be  recovered  from  the  resorcinol-cineol 
solution,  by  distilling  off  the  cineol  by  means  of  steam, 
and  evaporating  the  residue. — A.  S. 


Cineol  [eucalyptol]  in  eucalyptus  and  cajuput  oils ;   Deter- 
mination of .     C.  T.  Bennett.     Chem.  and  Drugg., 

1908,  72,  55. 

The  author  has  tried  the  resorcinol  method  recently 
proposed  for  the  determination  of  cineol  (see  preceding 
abstract),  and  states  that  when  applied  to  eucalyptus 
and  cajuput  oils,  it  gives  tdb  high  results.  Indeed  in 
some  experiments  (see  following  table)  quoted  by  Schimmel 
and  Co.,  "  taking  the  specific  gravity  into  account,  it 
would  appear  that  the  results  by  phosphoric  acid  are 
nearer  the  truth  than  those  by  the  resorcinol  method." 


Eucalyp- 
tus oil. 


Sp.  gr. 


Cineol  by 
resorcinol  method. 


0-9185 
0-9142 


71% 
81% 


Cineol  by  phos- 
phoric-acid method. 


51  and  60% 
40  and  51% 


The  author  has  found  that  with  oils  containing  not  less 
than  50  per  cent,  of  cineol,  the  phosphoric  acid  gives 
"  very  fair  results,"  but  the  unabsorbed  portion  of  the 
oil  should  be  removed  from  the  addition-compound  by 
pressing,  since  on  washing  with  petroleum  ether,  there 
is  "some  tendency  to  decomposition." — A.  S. 

Pinene  ;    New  method  of  hydration  of .      P.  Barbier 

and  V.  Grignard.     Compt.  rend.,  1907, 145,  1425—1427. 

The  authors  describe  a  method  of  effecting  the  hydration 
of  pinene  at  a  low  temperature.  1  kilo,  of  ^-pinene  is 
dissolved  in  1  kilo,  of  glacial  acetic  acid,  and  100  grms. 
of  a  50  per  cent,  aqueous  solution  of  benzenemonosulphonic 
acid  are  added.  On  shaking  the  mixture  its  temperature 
gradually  rises  to  65°  C,  when  the  liquid  becomes  homo- 
geneous. After  standing  for  12  hours,  it  is  treated  with 
water  to  separate  the  acetic  acid,  washed,  dried,  and 
submitted  to  distillation  under  reduced  pressure.  The 
portion  distilling  over  up  to  85°  C.  at  15  mm.  consists 
chiefly  of  unaltered  pinene.  The  higher-boiling  portion 
is  saponified  by  means  of  alcoholic  potash  and  the  resulting 
oil  distilled  under  a  pressure  of  13  mm.  The  chief  fraction 
consists  of  terpineol  (yield  52  per  cent,  of  the  pinene 
taken).  By  the  action  of  a  50  per  cent,  solution  of  benzene- 
monosulphonic acid  alone  on  pinene,  a  small  quantity 
of  terpineol  was  also  obtained,  whilst  from  the  aqueous 
solution,  terpine  hydrate  was  extracted. — W.  S. 

p-Iodoguaiacol  (guaiadol).  E.  Mameli  and  6.  Pinna. 
Arch.  FarmaooL  sperim.,  1907,  6,  193—238.  Chem. 
Zentr.,  1907,  2,  2044—2045. 

The  authors  prepared  p-iodoguaiacol  from  p-aniino- 
guaiacol  by  the  aid  of  Sandmeyer's  reaction.  The 
p-aminoguaiacol  was  obtained  by  treating  guaiacol  with 
diazobenzene  chloride   in   alkaline  solution,   and  reducing 

tho  resulting  benzeneasoguaiaool  with  phenylhydracine. 
14   grms.    of   the    p-aminoguaiaool    were   diasotised    at 

-3  to  -6°  C,  and  the  diazo  solution  was  treated,  after 
12  hours,  with  30  c.c.  of  dilute  sulphuric  acid,  and  then  a 
saturated  solution  of  potassium  iodide  was  added  gradually, 
with  Stirring,  followed,  after  vigorous  agitation,  by  a 
concentrated  solution  of  sodium  bypophosphite  and 
25  grms.  of  copper  sulphate.  On  distilling  with  steam, 
p-iodoguaiaool  passed  over  as  a  reddish-yellow  oil,  which 
solidified  on  cooling.     If  the  oil  does  not  solidify,   it  is 
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dissolved  in  dilute  alkali  and  reprecipitated  bj  carbon 
dioxide.  A  yield  of  60  per  eent.  is  obtained.  Aftor 
Rvrystallisation  from  petroleum  ether,  it  forms  colourless 

cubical  or  prismatic  crystals  having  an  odour  resembling 

that  of  clove  oil.  ami  a  sharp,  "  burning  "  taste.  It  has 
the  sp.  gr.  1-5,  melts  at  43°  C..  and  decomposes  at  about 
180  CL  It  is  insoluble  in  cold,  and  slightly  soluble  in 
hot  water,  but  dissolves  readilv  in  most  organic  solvents. 

—A.  S. 


Tartrates  ;   Decomposition  of  calcium  and  barium by 

alkali    chlorides.     H.    Cantoni    and    Jolkowsky.     Bull. 
Soc.  Chim.,  1907,  1,  1181—1189. 

The  solubility  of  calcium  (or  barium)  tartrate  in  water 
(see  this  J..  1905.  812)  is  not  the  only  factor  which  deter- 
mines the  amount  of  dissolved  calcium  salt  when  a  solution 
of  calcium  chloride  is  precipitated  with  an  alkali  tartrate, 
since  the  alkali  chloride,  which  is  also  produced,  decom- 
poses a  portion  of  the  tartrate.  To  determine  the  effect 
of  this  reaction,  the  authors  have  examined  the  action 
of  potassium,  ammonium,  and  sodium  chloride  solutions 
on  calcium  and  barium  tartrates.  In  each  case,  100  c.c. 
of  the  alkali  chloride  solution  and  a  quantity  of  the 
tartrate  were  stirred  together  continuously  in  a  special 
apparatus  at  a  constant  temperature,  and  series  of 
experiments  were  made  in  which  temperature,  time  of 
contact,  and  concentration  of  the  chloride  respectively, 
were  varied.  The  results  showed  that  calcium  tartrate 
undergoes  decomposition  to  a  greater  extent  than  does 
barium  tartrate,  and  that  the  amount  of  decomposition 
is  greatest  with  ammonium  chloride  and  least  with 
potassium  chloride  (the  difference  between  the  three 
chlorides,  in  this  respect,  is  not,  however,  very  great). 
The  amount  of  decomposition  increases  with  temperature ; 
thus,  at  16°  CL,  100  c.c.  of  7  per  cent,  ammonium  chloride 
solution  decompose  0-1670  grm.  of  calcium  tartrate,  and 
0*1050  grm.  of  barium  tartrate,  whereas,  at  85°  O,  the 
amounts  dissolved  are  0-6699  and  0-2360  grins,  respectively. 
With  regard  to  the  time  required  to  produce  a  state  of 
equilibrium,  it  was  found  that  the  reaction  is  nearly 
complete  in  four  hours  (sooner  in  the  case  of  potassium 
chloride).  The  experiments  with  varying  concentrations 
of  the  alkali  chlorides  showed  that  the  amount  of  tartrate 
decomposed  increases  with  the  concentration.  A  com- 
parison of  the  results  of  these  experiments  with  those 
obtained  in  studying  the  solubilities  of  the  tartrates  in 
water  showed  that  much  more  of  these  salts  dissolve 
in  alkali  chloride  solution  than  in  pure  water.  The 
experiments  indicate  that  in  precipitating  calcium 
chloride  solution  with  10  per  cent,  potassium  tartrate 
solution,  the  amount  of  calcium  tartrate  that  passes 
into  solution  will  be  about  four  times  as  much  as  that 
dissolved  by  water  under  the  same  conditions.  The 
authors  consider  that  a  thorough  knowledge  of  the  action 
of  various  alkali  salts  on  metallic  salts  of  tartaric,  malic, 
and  succinic  acids  is  required  in  order  to  solve  the  problem 
of  the  separation  of  these  acids. — L.  E. 


Patents. 

\-Phenyl-2."i-dimethyl-4i-dimetfiylaminopyrazolone ;        Pro- 
duction of .     E.  Scheitlin,  Altstetten,   Switzerland. 

Eng.  Pat,   13,383,  June  10,  1907.     Under  Int.  Conv., 
Feb.  13,  1907. 

By  the  action  of  dimethyl  sulphate  on  l-phenyl-2.3- 
dimethyl-4-sulphaminopyrazolone  at  110°— 115°  C,  an 
almost  quantitative  yield  of  l-phenyl-2.3-dimethyl-4- 
dimethylaminopyrazolone   is  obtained. — A.  S. 


Hydrazine ;    Manufacture   of .     F.    Raschig.     Lud- 

wigshafen-on-thc-Rhinc,  Germany.     Eng.  Pat.  22,957, 
Oct.  17,  1907.     Under  Int.  Conv.,  Nov.  22,  1906. 

Whes  a  hypochlorite  is  treated  with  an  excess  of  ammonia 
in  the  cold,  and  the  resulting  mixture  is  heated,  the 
monochloramine  (NH2C1)  first  formed  reacts  with  ammonia, 


and  hydrazine  is  produced.  For  example,  1  litre  of 
sodium  hypochlorite  solution,  containing  about  70  grms. 
of  active  chlorine,  is  added  to  1  litre  of  20  per  cent, 
ammonia  solution,  the  temperature  being  kept  below 
15°  C.  The  mixture  is  then,  without  delay,  heated  to 
boiling.  By  boiling  away  the  excess  of  ammonia,  acidi- 
fying with  sulphuric  acid,  and  evaporating  to  crystal- 
lisation, the  hydrazine  is  isolated  as  the  difficultly  soluble 
sulphate.  A  yield,  about  25  per  cent,  of  that  calculated, 
is  obtained.     (See  also  this  J.,  1907,  1108.)— F.  Sodn. 

Methylenecitryloxytoluic  acid.  R.  Berendes  and  J.  Callsen, 
Assignors  to  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.     U.S.  Pat.  874,824,  Dec.  24,  1907. 

See  Addition  of  June  1,  1907,  to  Fr.  Pat.  368,133  of  1906  ; 
this  J.,  1907,  1215.— T.  F.  B. 

Xanthine    bases ;     Oxyalkyl    derivative    of   the .     R. 

Berendes  and  F.  Herwig,  Assignors  to  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S.  Pat. 
874,825,  Dec.  24,  1907. 

See  Fr.  Pat.  377,382  of  1907  ;  this  J.,  1907,  1028.— T.F.B. 


Oxalates  ;  Process  for  making from  the  corresponding 

formates  by  heating  in  a  rarefied  atmosphere.  Elektro- 
chemische  Werke.  Fr.  Pat.  381,245,  Aug.  24,  1907. 
Under  Int.  Conv.,  Oct.  13,  1906. 

See  Eng.  Pat.  19,943  of  1907  ;  this  J.,  1907,  1253.— T.F.B. 


Dichloroethylene      from      symmetrical      tetracldoroethane  ; 

Process   for    producing .     Cons.    f.    Elektrochem. 

Ind.     Fr.  Pat.  381,430,  Aug.  31,  1907. 

See  Eng.  Pat.  19,576  of  1907  ;  this  J.,  1908,  35.— T.  F.  B. 
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Patents. 

Photographs  on  metal,   glass,   porcelain,   etc.  ';,    Process  of 

producing .     A.      Hans,     Friedenau,      Germany. 

U.S.  Pat.  874,005,  Dec.  17,  1907. 

See  Fr.  Pat.  373,652  of  1907  ;  this  J.,  1907,  717.— T.  F.  B. 


Photometer.     H.    Bryhni.     Fr.    Pat,    381,397,    Aug.    27, 
1907.     Under  Int.  Conv.,  Sept.  5,  1906. 

See  Eng.  Pat.  19,768  of  1907  ;  this  J..  1907, 1255.— T.  F.  B. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Patents. 

Nitrate    explosives ';     Manufacture    of    — — ■•     A.    Ermel, 
Herstal,  Belgium.     Eng.  Pat.  10,526,  May  6,  1907. 

See  Fr.  Pat.  377,509  of  1907  ;  this  J.,  1907, 1067.—  T.  F.  B. 

Nitroglycerin ';    Manufacture  of  explosive    oils    containing 

-.     H.  J.  Haddan,  London.     From  J.  F.  Lehmann, 

Munich,  Germany.     Eng.  Pat.  21,117,  Sept.  23,  1907. 

Glycerine  (100  parts)  is  mixed  with  water  (17  to  20  parts) 
or  hydrochloric  acid  (20  parts).  A  stream  of  hydrochloric 
acid  gas  is  passed  through  the  liquid  for  several  hours  at 
100°  C.     An  equal  weight  of  glycerine  is  then  added,  and 
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the  whole  heated  to  110°  C.  for  24  hours,  with  a  reflux 
condenser.  The  traces  of  hydrochloric  acid  are  finally 
removed  by  heating  to  150° — 160°  C.  By  this  process 
of  condensation,  a  product  is  obtained  containing  mono- 
and  dichlorhydrin,  di-  and  triglycerin,  and  the  chlor- 
hydrins  of  these  two  bodies.  On  nitration  of  this  mixture, 
an  explosive  material  is  obtained,  which  freezes  at  a  much 
lower  temperature  than  nitroglycerin. — G.  W.  McD. 

Gunpowder ';      Manufacture    of .      C.     W.     Volney, 

Keyport,  N.J.     U.S.  Pat.  874,264,  Dec.  17,  1907. 

Alcohol  and  ether  are  removed  from  nitrocellulose 
powder  by  subjecting  it,  in  a  closed  vessel,  to  air  heated 
to  35°  C.  at  normal  pressure,  and  alternately  subjecting 
the  powder  to  air  heated  to  the  same  temperature,  with 
the  pressure  reduced  to  about  70  mm.,  such  steps  being 
each  continued  for  about  the  period  of  one  hour. 

— G.  W.  McD. 


[Explosive]    Materials ;     Art    of    treating .     C.    W. 

Volney,  Keyport,  N.J.     U.S.  Pat.  874,265,  Dec.  17, 1907. 

Nitrocellulose  powder  is  finished  by  the  process  of 
removing  from  the  powder,  in  the  pressed  form,  the 
volatile  solvents.  The  powder  is  placed  in  a  closed 
vessel,  and  dried  and  heated  air  or  other  gas  introduced 
into  the  latter.  A  certain  portion  of  the  air  is  then 
removed  from  the  vessel  in  order  to  reduce  the  pressure, 
the  temperature  being  kept  constant  at  35° — 40°  C.  These 
processes  are  repeated  alternately,  the  pressure  in  the 
closed  vessel  fluctuating  about  10  per  cent. — G.  W.  McD. 


Nitrocellulose  ';   Electrolytic  apparatus  for  the  manufacture 

of .     G.  C.  de  Briailles,  Paris.     U.S.  Pat.  874,564, 

Dec.  24,  1907. 

See  Ft.  Pat.  364,349  of  1906  ;  this  J.,  1906,  911.— T.  F.  B. 


Powder ;    Improved 
same.     J.  Luciani. 


,   and  method  for  preparing  the 

Fr.  Pat.  380,963,  Oct.  24,  1906. 


For  the  purpose  of  reducing  muzzle  flame,  diminishing  the 
sound,  and  reducing  pressure  in  the  gun.  certain  bodies 
are  claimed  as  additions  to  the  ordinary  components  for 
propellant  explosives.  Carnauba  wax  (2  to  7  per  cent.), 
sodium  bicarbonate  (2  percent.),  and  beeswax  (1  per  cent.) 
are  added  in  the  mixing  machine  and  incorporated  with 
the  ordinary  paste.  The  paste  is  then  rolled  out  into 
sheets  of  any  desired  thickness.  The  beeswax  is  said  to 
prevent  the  explosive  becoming  brittle  on  drying. 

— G.  W.  McD. 


Safety  explosives  ;    Method  for  the  manufacture  of  aromatic 
nitro-compouiuls  from  solvent  naphtha,  and  "their  use  in 

the  preparation  of .     C.  Distler.  E.  Blocker  and  C. 

Lopez.     Fr.  Pat.  380,996,  Aug.  19,  1907. 

The  substance  for  nitration  consists  of  solvent  naphtha 
(b.  p.  120° — 180°  C),  obtained  from  coal  tar  distillation, 
and  purified  by  treatment  witli  alkalis  and  sulphuric 
acid.  The  acid  mixture  is  composed  of  66  volumes  of 
nitric  acid  (sp.  gr.  1-5)  and  13-5  volumes  of  sulphuric  acid 
(s|>.  gr.  1-84).  Naphtha  (30  litres)  is  poured  into  the  acid 
mixture  (60  litres)  with  continuous  agitation,  and  the 
temperature  is  kept  below  26° C.  Sixty  litres  of  fresh  acid 
BXe  then  added,  and  the  whole  raised  to  SO'  ('.,  lor  muiic 
time,  and  then  cooled.      The  spent  acid  is  now  drawn  off, 

and  the  nitrated  oily  materia]  is  again   treated   with  a 

further  quantity   of  60   litres  of  mixed   acid   and    II)  litres 

of  sulphuric  acid  at  80°  C.     After  the  removal  ol  the  acids, 

the  nitro-compnund  is  purified  by  repealed  washing  with 
water,  and  is  then  mixed  with  suoh  oxidising  bodies  as 
ammonium  nitrate,  ammonium  perchlorate,  pioric  acid, 
etc.  An  example  of  such  a  composition  is  given  as: 
ammonium  nitrate  (88  parte),  and  nitro-derivativo  of 
solvent  naphtha  (12  parts). — G.  \V.  Mel). 


XXIII.— ANALYTICAL    CHEMISTRY. 


APPARATUS. 

Patent. 

Carbon  dioxide  gas  contained  in  the  combustion  gases  of 
boiler  flues  and  the  like ;    Apparatus  for  automatically 

indicating  and  recording  the  percentage  of .     E.  P. 

Ward,  Belfast.     Eng.  Pat.  28,183,  Dec.  11,  1906. 

This  specification  describes  an  apparatus  for  gas  analysis, 
of  the  type  in  which  the  alternate  falling  and  rising  of  a 
reservoir,  containing  a  sealing  liquid  and  connected  by 
flexible  tubing  to  a  gas-sample  vessel  of  known  capacity, 
alternately  causes  a  measured  volume  of  the  gas  to  be 
drawn  into  the  latter  vessel  and  driven  therefrom  into  an 
absorption  vessel  containing  caustic  potash  solution. 
In  this  apparatus  the  recording  beam  is  operated  by  the 
weight  of  the  caustic  potash  solution  driven  out  of  the 
absorption  vessel ;  the  greater  the  proportion  of  carbon 
dioxide  in  the  gas,  the  smaller  is  the  quantity  of  solution 
displaced  by  the  gas,  and  vice  versa.  Numerous  detail? 
of  construction  are  given. — H.  B. 


INORGA  NIC—Q  U  AN  TIT  A  TI VE. 


ncsium ';,       Volumetric     determination     of     — ■ — .     F. 
Repiton.   Monit.   Scient.,   1907,  22,  33—35. 

The  sample  in  which  magnesium  is  to  be  determined  is 
evaporated  with  excess  of  nitric  acid,  the  residue  is  dis- 
solved in  nitric  acid,  filtered,  and,  if  phosphates  be  present, 
these  are  removed  by  treating  the  solution  with  molybdie 
acid  solution.  The  molybdate  precipitate  is  filtered  off, 
the  filtrate  is  neutralised  with  ammonia,  evaporated  to 
dryness,  and  the  residue  redissolved  in  nitric  acid. 
The  solution  is  transferred  to  a  graduated  flask,  2  per  cent, 
of  citric  acid  or  an  equivalent  weight  of  ammonium 
citrate  are  added,  and  also  a  known  quantity  of  standard 
ammonium  phosphate  solution  ;  after  the  addition  of  a 
quantity  of  10  per  cent,  ammonia  equal  to  one-third  of 
the  total  volume  of  the  solution,  the  mixture  is  placed 
aside  for  24  hours,  when  the  whole  is  diluted  to  the  mark 
with  N/10  ammonia  and  filtered.  The  excess  of 
ammonium  phosphate  is  then  determined  in  an  aliquot 
portion  of  the  filtrate  by  the  uranium  acetate  method. 
The  addition  of  citric  acid  prevents  the  formation  of  the 
salt,  Mg3(P04)2.  It  is  also  important  to  know  approxi- 
mately the  quantity  of  magnesia  present  so  as  to  avoid 
using  excess  of  ammonium  salts,  as  Mg(NH4)4(]."(>., )._,. 
is  liable  to  form  in  the  presence  of  such  excess. — W.  P.  S. 

Nickel,;    Detection  and  determination  of -.  in  presence 

of  considerable  quantities  of  cobalt,  iron,  and  manganese. 
E.  Pozzi-Escot.     Compt.  rend.,  1907,  145,  1334—1335. 

Nickel  may  be  estimated  in  minerals  containing  large 
amounts  of  cobalt,  iron  and  manganese  as  follows : — 
If  metals  of  the  alkaline-earths  are  present,  they  are 
removed  from  the  solution  by  ammonium  sulphate. 
To  the  concentrated  filtrate  is  added  a  large  excess  of  a 
saturated  solution  of  ammonium  molybdate,  and  some 
ammonium  chloride,  and  the  whole  is  heated  to  80  90°  C. 
for   some    minutes;     it    is    then   stirred    for   an    hour    until 

cold  or,  if  possible,  the  cooling  is  effected  by  ioe.     The 

whole  of  the  Qioke]  is  thus  precipitated  as  a  double  molyb- 
date of  nickel  and  ammonium  (this  ,1..  L907,  1030)  together 
with  most  of  the  iron.  The  precipitate  is  filtered  off ,  washed 
with  a  saturated  solution  of  ammonium  chloride,   boiled 

with  water,  and  ammonium  chloride  and  ammonia  added 

in  order  to  precipitate  the  iron.  The  nickel  contained  in 
the  filtrate  from  this  may  be  estimated  eolorimotrically, 
or  the  solution  may  be  boiled  with  excess  of  caustic 
potash   to  expel   ammonia,   and   the   nickel   precipitated 
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as  hydrated  sesquioxide  with  bromine.  The  oxide  is  then 
dissolved  in  an  aeid,  and  the  nickel  determined  electro- 
lvtieallv.— J.  C.  C. 


Ferrosilicon  ;  Chemical  behaviour  of  high-percentage . 

J.  Haas.     See  X. 


Mertmry  in   its  ores  ;     Volumetric  determination  of 

J.  A.  Muller.     See  X. 

Ifitric  acid  :    Determination  of in  soils  by  means  of 

"  nitron."     J.  Litzendorff.     See  XV. 


ORG  A  NIC— QUA  LIT  A  TI VE. 


Peanut  (arachis)  oil;    Detection  of in  solid  fats  by 

Renard's  test.     \V.   B.   Smith.     See  XII. 


Dt.  el  rose  ;   Distinguishing from  maltose,  lactose,  and 

sucrose  by  means  of  Barfoed's  acid  cupric  acetate  solution. 
F.  C.  Hinkel  and  H.  C.  Sherman.     See  XVI. 


Tartaric  acid  in  cider  ;  Detection  of .     G.  A.  Le  Roy. 

See  XVII. 


ORG  A  XIC—Q  UA  NT  IT  A  TI  VE. 


Erythrosine ;      Determination    of    organic    chlorine   and 
iodine  tn  commercial .     F.  Jean.     See  IV. 


Stearic  acid  ;   Solubility  of  — —  in  ethyl  alcohol.     W.  H. 
Emerson.     See  XII. 


Starch;    Determination  of in    commercial  products. 

E.  Parow  and  F.  Neumann.     See  XVI. 


Gliadin  [in  flour]  ;  Polariscopic  method  of  determining 

G.  W.  Shaw.     See  XVIIL4. 


Meats  and  meat  extracts  ;    Further  studies  on  the  appli- 

ceition  of  Folin's  creatine  and  creatinine  method  to . 

A.  D.  Emmett  and  H.  S.  Grindley.     See  XVIIIA 

Encalyptol  (cineol) ;  Determination  of .     See  XX. 

Cineci  [eucalyptol]  in  eucalyptus  and  cajuput  oils  ;   Deter- 
mination of .     C.   T.   Bennett.     See  XX. 


XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 

Mt-mbranes    of   collodion,    gold   beaters'    skin,    parchment 

paper,    and   porcelain ;     Permeability   of .     S.    L. 

Bigelow.     J.  Amer.  Chem.  Soc,  1907,  29,  1675—1692. 

The  experiments  described  in  detail  deal  with  the  effects 
of  forcing  a  pure  liquid  through  one  and  the  same  or 
through  different  membranes  at  varj'ing  pressures  and 
temperatures  so  as  to  obtain  comparable  numerical 
values.  The  apparatus  employed  consisted  of  a  vertical 
glass  tube,  to  the  lower  end  of  which  was  fixed  a  brass 
holder  having  an  opening  15  mm.  in  diameter  closed  by 
a  flat  membrane  of  the  given  material  held  in  position 
by  means  of  a  metal  ring  and  screws.  At  right  angles 
above  the  holder  there  was  a  calibrated  capillary  tube 
provided  with  mm.  scales  for  measuring  the  volumes  of 
liquid  passing  through  the  membranes,  and  some  distance 
above  this  there  was  a  stopcock  in  the  vertical  tube. 
The  pressure  was  obtained  and  regulated  by  means  of 


two  mercury  bulbs  10  cm.  in  diameter,  the  lower  fixed  in 
place  and  the  other  movable.  In  using  the  apparatus, 
the  membrane  holder  and  vertical  tube  were  filled  with 
water  to  above  the  stopcock,  and  the  capillary  tube  nearly 
to  the  end  of  the  scale  towards  the  pressure  bulbs,  and 
the  pressure  applied  by  opening  a  stopcock  in  the  capillary 
tube  between  the  bulbs  and  the  scale.  The  number  of 
cubic  mm.  which  would  pass  through  one  square  cm.  of 
membrane  in  one  minute  was  adopted  as  the  unit  of 
permeability  (M).  By  means  of  this  apparatus  it  was 
found  that  thin  collodion  membranes  immersed  in  water 
gave  practically  the  same  permeability  results  in  successive 
experiments  ;  and  that  their  permeability  was  not 
materially  altered  under  the  relatively  high  pressure  of 
840  mm.  of  mercury.  Gold  beaters'  skin  showed  a  lower 
degree  of  permeability  than  collodion  membranes  of  two 
or  three  times  its  thickness,  whilst  parchment  paper 
altered  continuously  under  constant  temperature  and 
pressure,  becoming  less  and  less  permeable.  The  general 
conclusions  arrived  at  were  that  Poiseuille's  law  for  the 
passage  of  liquids  through  capillary  tubes  applied  also 
to  the  passage  of  water  through  the  four  membranes  ; 
and  that  the  rate  at  which  liquids  pass  through  molecular 
interstices  was  capable  of  expression  "  by  the  same  laws 
which  formulate  the  passage  of  liquids  through  capillary 
tubes."— C.  A  M. 


Turbid  liquids ;    Flocculation   of by  salts.     A.    D. 

Hall  and  C.  G.  T.  Morison.     J.  Agric.  Sci.,   1907.  2, 
244—256. 

Cektain  substances,  e.g.  clays,  assume  a  natant  con- 
dition when  suspended  in  water,  remaining  in  suspension 
sometimes  for  days  ;  this  condition  is  discharged  and  the 
particles  settle  out  when  mere  traces  of  soluble  salts  are 
added.  The  authors'  experiments  were  carried  out  with 
a  levigated  kaolin,  the  particles  of  which  were  less  than 
0-002  mm.  in  diameter  and  would  remain  natant  for  more 
than  24  hours.  These  particles  when  suspended  in  water 
were  observed  to  possess  an  energetic  Brownian  motion 
which  instantly  ceased  when  a  trace  of  flocculating  salt 
was  added.  Up  to  a  certain  point,  the  flocculation,  as 
measured  by  the  rapidity  of  settlement,  is  proportional 
to  the  amount  of  salt  added ;  beyond  this  limit  all  solutions 
flocculate  alike.  The  reaction  between  the  flocculated 
substance  and  the  flocculant  depends  on  the  relative 
quantities  of  each  and  not  (within  limits)  on  the  con- 
centration of  either  ;  thick  suspensions,  however,  settle 
more  readily  than  dilute  ones.  The  process  of  flocculation 
does  not  appear  to  be  accompanied  by  any  removal  of 
the  salt  from  solution  (adsorption)  nor  by  any  removal 
of  the  base  of  the  salt,  leaving  the  solution  acid.  The 
conductivity  of  the  mixture  after  flocculation  is  not  appre- 
ciably lower  than  the  conductivities  of  the  components. 
Free  acids  are  the  most  powerful  flocculators,  though 
aluminium  salts  are  nearly  as  strong  ;  then  come  the  salts 
of  the  bivalent  elements  and  then  those  of  the  univalent 
elements  ;  potassium  salts  are  twice  as  effective  as  the 
corresponding  sodium  salts.  The  acid  of  the  salt  exerts 
an  influence  as  well  as  the  base,  in  the  following  order  : 
hydrochloric,  nitric,  sulphuric,  acetic,  oxalic,  and  tartaric  ; 
citric  acid  and  phenol  do  not  flocculate  at  all.  Hydroxides 
and  salts  with  an  alkaline  reaction  act  in  the  reverse 
direction,  as  de- flocculators  ;  calcium  and  barium  hydr- 
oxides, however,  have  a  slight  flocculating  action.  The 
flocculated  substance  may  be  restored  to  the  natant 
condition  by  washing  away  the  flocculating  salt  and 
shaking  up  the  substance  with  pure  water.  Besides 
kaolin  and  similar  clays,  natrolite  was  the  only  substance 
tested  which  could  be  brought  into  the  natant  condition 
without  assistance.  All  the  other  minerals,  as  well  as 
precipitated  silica  and  alumina,  could  only  be  suspended 
on  the  addition  of  traces  of  free  alkali.  No  theory  has 
yet  been  put  forward  which  explains  all  the  facts,  but  the 
size  of  the  particles  (less  than  0-004  mm.)  is  the  first  con- 
dition for  suspension.  Further,  kaolin  and  natrolite  are 
compound  silicates  containing  an  alkali  metal,  and  it  is 
reasonable  to  suppose  that  the  natant  condition  depends 
on  the  presence  of  traces  of  free  alkali,  entering  the  liquid 
by    partial    hydrolysis     (or     by     intentional     addition). 
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Flocculation  by  acids  or  salts  might  then  be  the  result 
of  the  neutralisation,  substitution  or  suppression  of  the 
hydrolysed  alkaline  portion  of  the  substance. — J.  F.  B. 

Plant  juices  obtained  by  successive  extractions  ;   Constancy 

tin   composition   of .     G.    Andre.     Comptes   rend., 

1907,  145,  1349—1352. 

The  author  has  previously  shown  that  the  content  of  dry 
extract  of  the  juice  of  plant  tissues  often  decreases  as  the 
pressure  employed  in  expressing  the  juice  is  increased, 
whereas  the  composition  of  the  dry  extract  (ash-  and 
nitrogen-contents)  is  practically  independent  of  the 
pressure.  He  has  now  investigated  the  effect  of  variations 
in  pressure  on  the  composition  of  the  liquor  obtained  by 
treating  expressed  pulp  residue  with  water  and  sub- 
sequently expressing  the  mixture.  Leaves  of  Valerianella 
olitoria  (corn-salad),  and  carrot  roots,  were  employed. 
The  pulps  were  first  subjected  to  a  pressure  of  25  kilos, 
per  sq.  cm.,  then  treated  with  water  for  24 — 48  hours, 
and  expressed  under  increasing  pressures  of  3,  12-5,  and 
25  kilos,  per  sq.  cm.,  the  liquors  obtained  at  these  respec- 
tive pressures  being  collected  separately  ;  this  process  of 
extraction  and  expression  was  repeated  two  or  three 
times.  Examination  of  the  various  liquors  thus  obtained, 
showed,  that  with  the  individual  aqueous  extracts  (as 
with  the  plant  juice  itself),  the  content  of  dry  extract 
generally  decreased  with  increasing  pressure,  while  the 
composition  of  the  dry  extract  remained  practically 
constant.  It  was  also  found  that,  in  the  case  of  the  carrot 
roots,  the  percentage  of  ash  in  the  dry  extract  increased 
with  the  successive  extractions.  A  'considerable  pro- 
portion of  the  nitrogenous  and  saline  matter  was  not 
extracted  by  the  above-described  treatment.  A  further 
experiment,  in  which  carrot  pulp  was  heated  with  water 
on  a  boiling  water-bath  for  100  hours,  showed  that,  under 
these  conditions,  practically  all  the  potash  passed  into 
solution,  and  that  the  nitrogen  and  phosphoric  acid  were 
left  in  the  residual  pulp. — L.  E. 


New  Books. 

Treatise  on  Chemistry.  By  H.  E.  Roscoe,  F.R.S., 
and  C.  Schorlemmer,  F.R.S.  Volume  II.  The  Metals. 
New  edition  completely  revised  by  Sir  H.  E.  Roscoe 
and  Dr.  A.  Harden.  Macmillan  and  Co.,  Limited, 
St.  Martin's  Street,  London,  also  Bombay,  Calcutta 
and  Melbourne.  1907.  Price  30s.  net.  The  Mac- 
millan Company,  New  York,  Boston,  Chicago,  Atlanta, 
and  San  Francisco.  The  Macmillan  Company  of 
Canada,  Ltd.,  Toronto. 

Large  8vo  volume,  containing  1404  pages  of  subject- 
matter  and  the  alphabetical  index.  The  text  is  illustrated 
with  259  engravings.  The  matter  is  classified  and  grouped 
according  to  the  following  scheme.  I.  Determination  of 
the  atomic  weights  of  the  metals.  II.  Molecular  weights 
of  the  metals.  III.  Valency  of  the  elements.  IV. 
Classification  of  the  elements.  V.  Crystalline  form  of 
metals.  VI.  Colloidal  solutions  of  metals.  VII.  Alloys 
and  amalgams.  VIII.  Constitution  of  salts,  acids,  and 
bases.  IX.  Metallic  oxides,  hydroxides  and  salts.  X. 
Solubility,  fusibility,  and  volatility  of  salts.  XL  Chemical 
change.  XII.  Spectrum  analysis.  XIII.  Crystallography. 
XIV.  Systematic  description  of  the  metals  and 
their  derivatives,  including  XV.,  the  radioactive 
metals.  In  this  work  "  due  attention  has  been 
paid  to  the  moro  important  technical  processes 
connected  with  metallurgy,  and  no  pains  have  been  spared 
to  assist  the  description  of  such  processes  by  drawings 
of  the  most  modern  forms  of  apparatus  and  plant."  It 
is  also  pointed  out  that  though  the  last  edition  of  this 
work  appeared,"  ten  years  ago,  nevertheless  "  all  the  more 
important  points  connected  with  discoveries  "  in  the 
intervening  period,  have  been  carefully  included  in  the 
present  volume.  "  The  subject  of  crystallography, 
which  formerly  appeared  in  the  first  volume,  has  now  been 
included  in  the  second." 


Chemie  der  hoheren  Pilze.  Eine  Monographie  von 
Dr.  Julius  Zellner,  Professor  der  Chemie  an  der 
Staatsgewerbeschule  in  Bielitz.  Wilhelm  Engelmann's 
Verlag,    Leipzig.     1907.     Price    M.9. 

8vo  volume,  containing  241  pages  of  subject-matter,  three 
pages  of  appendix,  and  alphabetical  indexes  of  botanical 
names  and  subject-matter.  The  following  are  the  subjects 
treated  of,  as  classified  by  the  author : — I.  Mineral 
constituents.  II.  Hydrocarbons.  III.  Fats.  IV. 
Lecithins.  V.  Cholesterol  and  the  bodies  of  the  ergosterol 
group.  VI.  Alcohols.  VII.  Monobasic  acids.  VIII. 
Dibasic  and  polybasic  acids.  IX.  Amino-acids.  X. 
Bodies  of  the  urea-  and  purine-group.  XL  Bases.  XII. 
Carbohydrates  and  related  substances.  XIII.  Tannins. 
XIV.  Colouring  matters.  XV.  Resins  and  terpenes. 
XVI.  Proteins.  XVII.  Ferments.  XVIII.  Toxins. 
XIX.  Milky  juice  of  fungi.  XX.  Nutritive  value  of 
fungi.  XXI.  Chemical  composition  of  some  of  the  best 
investigated  varieties  of  fungi. 

Technologie  der  Fette  und  Oele.  Handbuch  der 
Gewinnung  und  Verarbeitung  der  Fette,  Oele,  und 
Wachsarten  des  Pflanzen-  und  Tierreichs.  Unter 
Mitwirkung  von  G.  Lutz,  O.  Heller,  Felix  Kassler, 
und  anderen  Fachmannern,  herausgegeben  von 
Gustav  Heftee,  Zweiter  Band.  Gewinnung  der 
Fette  und  Oele.  Julius  Springer's  Verlag,  Monbijou- 
platz  3,  Berlin  N.  24.  1908.  Price  M.28.  Bound  in 
half  leather,  M.  31. 

Large  8vo  volume,  containing  904  pages  of  subject-matter, 
with  155  illustrations,  and  19  tables,  followed  by  alpha- 
betical indexes  of  names  and  subjects.  Among  the  tables, 
is  a  map  of  those  portions  of  the  countries  bordering  on 
the  Mediterranean,  wherein  the  olive  tree  abounds.  The 
subject-matter  of  this  work  is  classified  and  arranged 
according  to  the  following  scheme : — L  Vegetable 
Oils.  a.  Drying  oils.  b.  Semi-drying  oils.  c.  Non- 
drying  oils.  II.  Vegetable  Fats.  III.  Animal  Oils, 
a.  Fish  oils  and  oils  of  amphibious  animals.  B.  Animal 
oils.  IV.  Animal  Fats.  V.  Vegetable  Waxes.  VI. 
Animal  Waxes,  a.  Liquid  animal  waxes,  b.  Solid 
animal  waxes. 

Year-Book  of  Pharmacy.  Comprising  Abstracts  of 
Papers  relating  to  Pharmacy,  Materia  medica,  and 
Chemistry,  contributed  to  British  and  Foreign  Journals, 
from  July  1,  1906,  to  June  30,  1907,  with  the  Trans- 
actions of  the  British  Pharmaceutical  Conference  at 
the  Forty-fourth  Annual  Meeting,  held  in  Manchester, 
July,  1907.  J.  O.  Braithwaite,  E.  Saville  Peck, 
and  Edmund  White.  J.  and  A.  Churchill,  7,  Great 
Marlborough  Street,  London.     1907.     Price  10s.  Cd. 

The  Electjuc  Accumulator.  Vol.  II.  January  to 
December,  1907.  E.  Brettell-Vaughan.  Printing 
and  Publishing  Co.,  15,  Queen  Street,  Cheapside, 
London,  E.C.     1907.     Price  4s.  oil. 

A  collection  of  the  issues  of  this  Journal  for  the  year 
1907,  bound  as  a  single  volume,  but  paged  consecutively, 
and  with  a  table  of  contents,  alphabetically  arranged, 
and  paged. 


Der   Kautscuuk,   seine  Cewinnung  unter  Behueck- 

sichtigung       DES       I'1.\NTAi:KNI!AUKS.      SIC1NK      VERJJt- 

liMTiiM:  HM>  Regeneration.    Fritz  Frank.    Sonder- 

Abdruek  aus  den  Vcrhandlungen  dee  Yenins  zur 
Beforderun"  des  <  lewerbdeisscs.  I<oonard  Simian  Nf.'s 
Verlag,  Berlin,  1!»07. 

This  monograph  contains  2(>2  pages  of  subject,  matter 
with  20  illustrations,  and  furnishes  a  complete  and 
illustrated  aOOOUnt  of  the  cultivation  and  utilisation  of 
the  india-rubber  tree ;  also  tho  production  and  con- 
sumption of  india-rubber,  the  variation  of  costs  and 
prices;  also  methods  of  and  machinery  for  working  up 


Vol.  XXVTL,  No.  2.] 


PATENT   LIST. 


95 


the  raw  material,  as  well  as  for  regenerating  caoutchoue 
from  waste  material,  residues,  etc.  Finally,  a  paragraph 
at  the  ilose.  is  devoted  to  the  chemical  composition  and 
probable  constitution  of  caoutchouc,  with  a  bibliographic 
table. 


RVLI.KTIN       OF       THE       IMPERIAL       INSTITUTE. 

No.  3,  1907.     Price  Is. 


Vol.    V., 


This  number  of  the  Bulletin  contains  reports  on  recent 
investigations  made  in  the  Scientific  and  Technical 
Department  of  the  Imperial  Institute  regarding  economic 
products  from  British  East  Africa ;  Para  rubber  from 
the  Federated  Malay  States  ;  rubbers  from  the  Gold  Coast ; 
peat  from  the  Falkland  Islands  and  iron  ore  from  Parapara, 
New  Zealand  ;  as  well  as  general  notices  regarding 
eeouomic  products  and  their  development. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

97.  Thwaites  and  Cranford.     Kilns.     Jan.  2. 

224.  Lake.  Apparatus  for  removing  solid  matter  from 
gases.     Jan.  3. 

501.  Fairbrother  (Sauerbrey  Maschinenfabr.  A.-G.). 
Vaporisers  for  mineral-containing  liquids.     Jan.  8. 

615.  Magnee  and  Demeure.     Furnaces.*      Jan.   10. 
Complete  Specifications  Accepted. 

418  (1907).  Mewes.  Refrigerating,  condensing,  or 
heating  apparatus.     Jan.   15. 

800  (1907).  Collins.     -See  under  II. 

5131  (1907).  Lake  (Maschinenbauanstalt,  Eisengiesserei 
und  Dampfkesselfabr.  H.  Paucksch).  Drying  machines. 
Jan.  8. 

5342  (1907).  Onslow.     Gas-heated  furnaces.     Jan.  8. 

7648  (1907).  Trottier.  Apparatus  for  classifying  solid 
materials.     Jan.  15. 

8253  (1907).  Koeber  and  Koeber.  Strainers  for  filter- 
presses.     Jan.  15. 

14,093  (1907).  Warren.     Rotary  kilns.     Jan.   15. 


II.—  FUEL,  GAS,  AND  LIGHT. 

Applications. 

138.  Sheldon.     Distilling  and  coking  coal.     [U.S.  Appl., 
Jan.  2,  1907.]*     Jan.  2. 


144.  Smithdale.     Manufacture  of  gas.     Jan.  2. 

252.  Johnston.     Gas  producers.     Jan.  4. 

254.  Sepulchre.     See  under  X. 

314.  Driscoll  and  others.     Compound  for  treating  fuel. 
Jan.  6. 

361.  Limberg.     Coke  furnaces.     [Addition  to  No.  14,992 
of  1907.]*     Jan.  6. 

572.  Williams.     Gas   purifying  contrivance.*     Jan.   9^ 

710.  British  Cyanides  Co.,  and  Rossiter.     Purification 
of  coal  gas.     Jan.  11. 

Complete  Specifications  Accepted. 

800  (1907).  Collins.     Manufacture    of   retorts    for   gas 
and  other  furnaces.     Jan.  15. 

3270  (1907).  Jones.     Coke  ovens.     Jan.  15. 

Extracting  the  liquid  from 


10,062  (1907).    Burnett, 
washed  coal.     Jan.  15. 

16,867  (1907).  Sussmann. 
cent  mantles.     Jan.  15. 


Manufacture    of    incandes- 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 


342.  Gehre.     Nitrifying   schist   oil   and   similar   oils.* 
Jan.  6. 

517.  Henderson.     Apparatus  for  recovering  gases  and 
the  lighter  distillates  from  mineral  oil  stills.     Jan.  9. 


Complete  Specification  Accepted. 

21,060  (1907).  McMullen.     Refining    crude    petroleum 
and  other  hydrocarbons  by  distillation.     Jan.  15. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 


Applications. 

90.  Johnson  (Badische  Anilin  und  Soda  Fabrik).  Manu- 
facture of  intermediate  products  and  colouring  matters 
containing  sulphur.  [Addition  to  No.  26,053  of  1907.] 
Jan.  1. 

344.  Basler  Chem.  Fabr.  Manufacture  of  a  red  vat 
dyestuff.     [Ger.  Appl.,  Jan.  16,  1907.]*     Jan.  6. 

486.  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  derivatives.     Jan.  8. 

553.  Newton  (Bayer  und  Co.).  Manufacture  of  leuco 
derivatives  of  the  gallocyanine  series.     Jan.  9. 


Complete  Specification  Accepted. 

10,326  (1907).  Imray    (Soc.    Chem.    Ind.    in    Basle). 
Manufacture  of  halogen  derivatives  of  indigo.     Jan.  15. 
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V.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

202.  Venter.     Removing  soda  lve  from  fabrics  saturated 
with  it.     [Addition  to  No.   15,352  of  1907.]*     Jan.  3. 

228.  Garscadden  and  Gillies.     Skein  or  hank   dyeing 
machine.     Jan.  4. 

444.   Bailey.     Machines    for    scouring    textile    fabrics. 
Jan.  8. 

527.  Green.     Renovating  silk.     Jan.  9. 

Complete  Specifications  Accepted. 

83  (1907).  Ribaucourt.     Dry-scouring    fabrics     in    an 
extended  condition.     Jan.  8. 

233  (1907).  Boyeux.     Dressing  textiles.     Jan.   15. 

737  (1907).  Seaman.     Sizes  for  treating  yarns.     Jan.  15. 

764  and  765  (1907).  Calico      Printers'      Assoc,      and 
Fourneaux.     Printing  or  dyeing  textile  fibres.     Jan.   15. 

16,512  (1907).  Boullier.     Production   of   artificial  silk. 
Jan.  15. 

19,840  (1907).  Levinstein,  and  Levinstein,  Ltd.   Dyeing 
union  goods.     Jan.  15. 


VI.— COLOURING  WOOD,   PAPER,   LEATHER,   &c. 

Complete  Specification  Accepted. 

10,729  (1907).  Newton  (Bayer  und  Co.).  Dyeing  paper 
pulp.     Jan.  8. 

VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Applications. 

137.  Harvey  and  Simpson.  Production  of  nitrogen 
compounds,  particularly  nitric  acid.     Jan.  2. 

139.  Raschig.  Manufacture  of  hydrazine.  [Addition 
to  No.  22,957  of  1907.  Ger.  Appl,  June  6,  1907.]* 
Jan.  2. 

272.  Ruber.  Simultaneous  production  of  an  alkali 
salt,  a  phosphorus-containing  manure,  and  carbonic  acid.* 
Jan.  4. 

273.  Sadtler  and  Sadtler.  Making  alkali  hydroxides.* 
Jan.  4. 

575.  De  Stuckle.  Sulphide  of  zinc  or  the  like.* 
Jan.  9. 

654.  Nautnann.  Producing  sal  ammoniac  by  the 
decomposition  of  common  salt  with  ammonium  sulphate.* 
Jan.  10. 

726.  Jacob.     See  under  X. 

Complete  Specifications  Accepted. 
220  (1907).  Saner.     Producing  gas  mixtures  containing 

large  quantities  of  carhonic  acid.     Jan.  H. 

16,860(1907).  Sway/c.    Decomposing  felspar.    Jan.  15. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

702.  Von  Seemen.  Manufacture  of  products  for 
ceramic  or  abrasive  uses  by  means  of  bauxite  or  other 
aluminous  earths.     [Ger.  Appl.,  Jan.  11,  1907.]*     Jan.  11. 

IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND    CEMENTS. 

Applications. 

14.  Everett.  Separating  the  constituents  of  asphalt, 
etc.     Jan.  1. 

69.  Caspar.  Manufacture  of  fireproof,  pulverulent, 
basic  compounds  which  become  ductile  on  addition  of 
water,  and  are  adapted  to  be  burnt  hard.  [Ger.  Appl., 
Jan.  5,  1907.]*     Jan.  1. 

289.  Payne.     Imitation  marble  and  granite.*     Jan.  4. 

336.  Webster  and  Brider.     Artificial  marble.     Jan.  6. 

467.  Bougleux.  Treatment  of  puzzolane  and  other 
volcanic  earths.*     Jan.  8. 

Complete  Specifications  Accepted. 

27;619  (1906).  Collins.  Manufacture  of  refractory 
articles.     Jan.  15. 

547  (1907).  Kuntze.  Self -glazing  fireproof  clay.  Jan.  15. 

7832    (1907).    Heuer. 
coverings.     Jan.  15. 


Production     of     plastic    wall 


X.— METALLURGY. 


Applications. 


92.  Plathner    and    Dorn.     Coating    metals.     [Addition 
to  No.  15,535  of  1906.]*     Jan.  1. 

254.  Sepulchre.     Purifying     blast-furnace     and     other 
*     Jan.  4. 


433.  Herrenschmidt.     Manufacture  of  aluminium.    [Fr. 
Appl.,  Jan.  10,  1907.]*     Jan.  7. 

490.  Rudge-Whitworth,  Ltd.,  and  Heathcote.     Treat- 
ment of  iron  or  steel  to  prevent  oxidation  or  rust.   Jan.  8. 

491.  Cowper-Coles.     Coating  iron  and  steel  with  metal. 
Jan.  8. 

701.  Sulman.     Separation  of  zinc   from  ores  or  com- 
pounds.    Jan.  11. 

Complete  Specifications  Accepted. 

25,304  (1906).  Ranch.     Alloy  of  iron.     Jan.    15. 

516  (1907).   Hart  and  Wickham.    Kliminating  chromium 
and  silica  from  iron  ore.     Jan.   15. 

1615  (1907).  Twynain.     Concentration    of    argillaceous 
ores.      .Ian.  8. 

IK, or.l  (1907).   Foust.     Ore  concentrating  jigs.  Jan.  15. 


XI.— ELECTRO-CHEMISTRY    AND    ELECTRO- 
METALLURGY. 

Applications. 

401.   Edison.    Eleotrolytes  for  alkaline  storage  batteries. 
|  U.S.  Ai.pl..  May  10,  I907.|*     .Ian.  7. 
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7-ii.  Jacob.     Electrochemical  manufacture  of  acetates, 
especially  sodimn  acetate.     Jan.  11. 

Complete  Specification  Accepted. 

;.7;>l   (1907).    Mackenzie    (Bolle    and    Co.).       Electric 
melting  furnace.     Jan.  15. 


XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

Complete  Specifications  Accepted. 

13.136  (1907).  Lorinez     Festekgyar     beteti     Tarsasag, 
and  others.     Paints.     Jan.  15. 

23,328  (1907).  Grognot.     Manufacture  of  resinous  pro- 
ducts analogous  to  natural  resins.     Jan.  15. 


XIV.—  TANNING,   LEATHER,   GLUE,  SIZE,  &c. 

Application. 

287.  Seyewetz     and    Meunier.      Tanning     or     manu- 
facturing leather.     [Fr.  Appl.,  Feb.  25,  1907.]*     Jan.  4. 

Complete  Specification  Accepted. 

296  (1907).  Lake     (Turner     Tanning     Machine     Co.). 
Apparatus  for  treating  hides  or  skins.     Jan.  8. 

XV.— MANURES,  &c. 
Application. 
272.   Ruber.     See  under  VII. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 

Applications. 

214.  Hoff.     Manufacture    of   sugar    from    starch    sub- 
stances.*    Jan.  3. 

569.  Greenwood.     Manufacture      of      gum      tragasol. 
Jan.  9. 


XVII. —BREWING,  WINES,  SPIRITS,  &c. 

Application. 

348.  Waterkeyn.     Manufacture  of  alcohol  from  grain. 
Jan.  6. 

Complete  Specification  Accepted. 

8848  (1907).  Guillaume.     Rectification    of    alcohol    or 
other  product  similarly  treated.     Jan.  15. 

XVIII. —FOODS  ;    SANITATION,  WATER 
PURIFICATION;    AND  DISINFECTANTS. 

(A) — Foods. 

Applications. 

38.  Williams,    and    Almo    Food    Co.     Cooked    cereal 
food.     Jan.  1. 


43.  Stanton  and  Hill.     Manufacture  of  coffee  essence. 
Jan.  1. 

Complete  Specification  Accepted. 


13,660(1906).  Bertels.     Preparation  of  a  food  mixture. 
Jan.  8. 


(B.) — Sanitation  ;    Wtateb  Purification. 

Complete  Specifications  Accepted. 

28,047  (1906).  Hird.     Treating  sewage  sludge  or  other 
organic  waste  or  refuse.     Jan.  15. 

8899  (1907).  Girerd.     Purification  of  waste  water  and 
sewage.     Jan.  15. 


XIX.— PAPER,    PASTEBOARD,    &c 

Applications. 

402.  Leek.     Oxidised    enamel    or    paint    for    coating 
strawboard,  pulpboards,  etc.     Jan.  7. 

426.  Metzger.     Marbling     paper,      pasteboard,      etc.* 
Jan.  7. 

Complete  Specifications  Accepted. 

10,729  (1907).  Newton  (Bayer  und  Co.).     See  under  VI. 

24,001  (1907).     Bock.     Machines    for    making    paper. 
Jan.  8. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Applications. 

139.  Raschig.     See  under  VII. 

413.  Dubosc.  Preparation  of  camphol  ethers  and  their 
application  to  the  preparation  of  nitrocellulose  solutions 
and  celluloid.     [Fr.  Appl.,  Jan.  8,  1907.]*     Jan.  7. 

Complete  Specifications  Accepted. 


6109  (1907).  Kuzel.  Peptisation  of  colloidal  elements. 
Jan.  15. 

7097  (1907).  Ritsert.  Converting  the  products  of 
combustion  of  belladonna,  stramonium,  etc.,  into  suitable 
form  for  medical  use.     Jan.  15. 

10,784  (1907).  Ellis  (Chem.  Fabr.  vorm.  Sandoz). 
Manufacture  of  camphene  and  by-products.     Jan.  8. 

24,662  (1907).  Read  Holliday  and  Sons,  and  Silberrad. 
Manufacture  of  mellitic  acid.     Jan.  8. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 
Applications. 

238.  Lichtenstein.     Matches.     Jan.    4. 

351.  Haddan  (Lehmann).  Manufacture  of  cartridges 
and  explosive  charges  containing  ammonium  nitrate.* 
Jan.  6. 
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403.  South   African   Maganite   Explosives   Synd.,   and 
Bloxam.     Manufacture  of  explosives.     Jan.  7. 

Complete  Specification  Accepted. 

3100  (1007).  Himalaya.     Manufacture    of    explosives. 
Jan.  15. 


XXIII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Complete  Specification  Accepted. 
23,006  (1007).  Fery.     Calorimeters.     Jan.  15. 


Journal  of  the  Society  of  Chemical  Industry. 


No.  3,  Vol.  XXVII. 
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No.  3,  Vol.  XXVII. 


Official  Notices. 

APPOINTMENT    OF    HON.    TREASURER. 

Mr.  Thomas  Tyrer,  Stirling  Chemical  Works,  Stratford, 
London,  E.,  has  been  appointed  Hon.  Treasurer  of  the 
Society.     Subscriptions  may  now  be  sent  to  him. 

ANNUAL    INDEX,  1907. 
The  Index  is  issued  with  this  number  of  the  Journal. 


DRAFT    BY-LAWS. 

AS    FINALLY   SETTLED    BY   THE   COUNCIL. 

Take  Notice  that  in  pursuance  of  the  provisions  of 
Clause  37  of  the  Charter  a  General  Meeting  of  the  Society 
will  be  held  at  the  House  of  the  Society  of  Arts,  John 
Street,  Adelphi,  London,  on  Friday,  the  13th  day  of 
March,  1908,  at  3.30  o'clock  in  the  afternoon,  for  the 
purpose  of  considering  and  adopting  the  draft  By-laws, 
which,  after  due  consideration  of  the  observations  received 
from  members  in  response  to  the  invitation  in  that  behalf, 
have  been  finally  settled  by  the  Council,  and  a  print  of 
such  finally  settled  By-laws  was  sent  to  each  Member  of 
the  Society  in  the  January  31st  number  of  the  Journal. 
By  order  of  the  Council. 

Charles  G.  Cresswell, 

Secretary. 


Birmingham  and  Midland  Section. 

Meeting  held  at  Birmingliam  on  Thursday,  November  28th, 
1907. 


MR.    HARRY   SILVESTER   IN    THE    CHAIR, 

THE  VALUATION  OF  FIRECLAYS. 

BY   E.    P.    PAGE   AND    W.    J.    REES. 

The  chemical  and  physical  properties  of  the  naturally 
and  artificially  formed  silicates  have  received,  and  are 
at  the  present  time  receiving  considerable  attention  both 
by  mineralogists  and  technical  investigators,  the  first 
mentioned  dealing  with  the  various  questions  from  the 
geophysical  standpoint,  and  the  latter  having  more 
regard  to  the  formation  of  slags,  glazes,  &c.  in  industrial 
operations.  In  both  cases  the  research  has  more  particular 
reference  to  the  reactions  taking  place  in  the  liquid  or 
viscous  states.  The  clayworker  studies  the  question, 
we  may  say,  from  three  standpoints,  as  follows  : — 

1.  The  production  of  silicate  compounds  fusible  at 
temperatures  from  900°  to  1500°  C,  as  glazes. 

2.  The  production  of  partially  fusible  bodies,  as  porcelain 
(i.e.,  bodies  which  "  mature "  at  certain  definite 
temperatures). 

3.  The  production  of  bodies  as  infusible  as  possible, 
for  the  building  of  ovens  and  furnaces  for  use  in  the 
various  industries  whose  processes  necessitate  the  use  of 
high  temperatures. 

In  the  first  case  mentioned,  the  mixture  of  the  various 
compounds  is  heated  until  it  is  in  a  liquid  state,  and 
there  is  opportunity  for  interaction  of  the  constitutents. 

In  the  second  case,  only  a  partial  reaction  is  permissible, 
and  heat  is  applied  just  sufficiently  to  bring  about  this 
reaction. 

In  the  third  case,  the  less  reaction  there  is  between 
the  constituents  the  better.  This  last  instance  is  the 
only  one  with  which  we  are  immediately  concerned, 
and.  the  purport  of  this  paper  is  to  indicate  some  of  the 
factors  which  have  to  be  taken  into  account  when  con- 
sidering the  utility  of  a  fireclay. 

As  a  preliminary,  we  may  say  that  clay  workers  think 
of  temperatures  in  the  Seger  cone  scale,  and  not  particularly 
in  thermometric  degrees.  The  cone  scale  is  used  in  this 
paper,    though   we   give    the    approximate   temperature 


at  which  the  cone  is  supposed  to  melt.  A  recent  test 
of  these  cones  shows  that,  although  there  are  differences 
of  10°  C.  in  some  cases  between  the  theoretical  and  actual 
melting  points  of  cones,  yet  a  series  of  any  one  number 
are  fairly  accurate  in  themselves.  Further,  that  a  clay 
cannot  be  considered  as  "  refractory "  which  is  not 
equal  in  fire-resisting  properties  to  cone  26  (about  1650°  C). 
The  rule  adopted  by  the  Association  of  Firebrick  Manu- 
facturers in  Germany  is  as  follows  : — "  The  limit  of 
refractoriness  of  a  material  is  to  be  considered  as  exceeded 
when  the  material,  or  one  of  its  constituents,  uniformly 
distributed  in  fragments,  begins  to  melt  or  separate  by 
liquation ;  not  only  the  surface  of  the  piece  tested, 
but  also  the  face  of  the  fracture  must  be  taken  into 
consideration  when  judging."  There  is  no  such  standard 
in  this  country,  neither  does  there  seem  to  be  any  recog- 
nition of  the  potentialities  in  the  manufacture  of  refractory 
articles.  Some  people  have  a  fancy  for  the  productions 
of  a  certain  district  or  a  particular  mine,  others  consider 
one  clay  is  as  good  as  another,  and  consider  the  price  of 
purchase  only.  The  appearance  counts  for  much  with 
some,  and  finally  the  chemical  analysis  is  considered  a 
criterion  by  which  to  judge. 

The  following  data  are  necessary  for  a  complete 
examination  : — Chemical  analysis  ;  mineralogical  anal- 
ysis ;  mechanical  analysis  ;  specific  gravity  of  the  fired 
wares  ;  porosity  ;  limit  of  refractoriness  ;  behaviour  of 
the  clay  when  fired  at  intervals  from  cone  1  to  cone  10. 
With  this  information  at  hand,  one  may  form  a  fair 
idea  as  to  the  value  of  refractory  materials  for  different 
purposes.  It  must  be  borne  in  mind,  however,  that  no 
single  clay  will  make  articles  to  suit  every  purpose. 
Success  can  only  be  obtained  by  the  building  up  or 
synthesis  of  bodies  from  materials  often  widely  differing 
from  each  other. 

Chemical  analysis. — It  is  not  necessary  to  go  into  the 
details  of  the  methods  of  analysis,  but  rather  to  indicate 
some  considerations  as  to  the  use  of  the  ultimate  chemical 
analysis  in  affording  data  for  estimating  the  value  of  a 
clay  for  any  given  purpose.  It  is,  of  course,  of  value  as 
indicating  the  presence  or  absence  of  any  deleterious 
substances.  A  large  proportion  of  fluxing  impurities 
such  as  iron  oxides,  lime,  titanium,  alkalis,  &c,  will 
naturally  seriously  discount  the  value  of  a  fireclay.  The 
usual  method  of  using  the  ultimate  analysis  is  to  consider 
only  the  ratio  of  total  fluxes  to  silica.  Richter,  Bischof, 
and  Seger  have  all,  many  years  ago,  shown  this  to  be  very 
unsatisfactory,  as  it  left  the  alumina  contents  of  the 
clay  entirely  out  of  consideration.  They  showed  that 
the  primary  ratio  to  be  taken  into  consideration  is  that 
of  silica :  alumina,  and  that  it  is  the  ratio  of  total  fluxes 
to  this  ratio  which  is  important.  Richter,  in  1868, 
pointed  out  that  the  extent  to  which  any  fluxing  con- 
stituent lowered  the  fusing  point  was  directly  proportional 
to  its  molecular  weight.  On  this  principle,  both  Bischof 
and  Seger  deduced  formula?  for  calculating  the  refractori- 
ness from  the  ultimate  analysis.  A  formula  of  this  kind 
is  as  follows  : — 

(Percentage  of  alumina)2  X  Mol.  wt.  of  alumina. 
(Mol.  wt.of  silica)2  X  (Percentage  of  silica)  xF. 

where  F  is  the  sum  of  the  percentages  of  the  fluxes  divided 
by  their  respective  molecular  weights. 

"Ludwig  has  gone  still  further  in  this  direction,  using 
the  general  law  applying  to  dilute  solutions  (firstenunciated 
by  Richter  as  previously  referred  to),  that  equimolecular 
quantities  of  different  substances  dissolved  in  equal 
amounts  of  the  same  solvent,  lower  the  melting  point 
in  the  same  degree.  Ludwig,  assuming  the  clay  as  the 
solvent  and  the  fluxes  as  the  dissolved  substance,  calcu- 
lated the  molecular  formula  of  a  clay  from  its  ultimate 
analysis,  making  the  alumina  equivalent  equal  to  unity 
and  adding  together  the  equivalents  of  the  various  fluxes, 
thus  obtaining  a  formula  such  as  A1203,  2'125Si02, 
0-0755RO  In  this  expression  there  are  only  two 
variables,   silica  and  flux  (RO).      This  molecular  formula 
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CHART    SHOWINC    LUDWIC'S    METHOD. 
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is  then  plotted  on  a  ch^rt,  the  silica  as  the  abscissa  and 
ten  times  the  equivalent  of  the  fluxes  as  the  ordinate. 
The  melting  point  zones  on  the  chart  were  obtained  by 
calculating  the  molecular  formulas  for  Seger  cones  28  to 
39,  and  plotting  them  as  before.  The  origin  was  then 
assumed  to  be  pure  alumina,  and  the  equivalent  amount 
of  flux  which  it  was  necessary  to  add  to  an  equivalent 
of  alumina  in  order  to  lower  its  melting  point  to  that 
of  any  given  cone  was  determined  by  experiment.  This 
amount  of  flux  was  then  marked  on  the  ordinate,  and  a 
line  drawn  from  that  point  to  the  abscissa,  passing  through 
the  given  cone  point  on  the  chart.  Richter's  law  strictly 
speaking,  applies  to  dilute  solutions  only,  hence  this 
formula  and  chart  are  more  applicable  to  clays  with  but 
a  small  amount  of  flux,  and  do  not  apply  to  common 


brick  clays  and  glazes.  The  method  is  certainly,  at 
the  present  time,  the  most  useful  way  of  applying  the 
results  of  the  ultimate  analysis,  though  the  examination 
of  a  number  of  fireclays  shows  it  to  be  not  altogether 
reliable  (See  clay  No.  2  in  table  of  analysis).  The  point 
where  these  formulae  break  down,  to  some  extent,  is  in 
their  failure  to  bring  into  consideration  the  mechanical 
constitution  of  the  clay.  For  instance,  the  exact  state 
of  the  presence  of  the  silica  in  the  clay  is  very  important. 
If  it  is  in  a  fine  amoiphous  state,  it  may  lead  to  fluxing, 
whilst  if  it  is  in  comparatively  coarse  particles  it  renders 
the  clay  more  refractory.  From  the  above  considerations 
it  is  obvious  that  the  ultimate  chemical  analysis  is  in- 
sufficient, and  though,  of  course,  very  much  better  than 
no  test  at  all,  is  at  times  totally  misleading. 


Percentage  Composition. 

Formula,  A1203  =  Unity. 

Sum  of  formula. 

Melting  point. 

No. 

Si02- 

A120„. 

Fe203 

CaO. 

MgO. 

K20. 

Si02. 

A1203. 

Fe203 

CaO. 

MgO. 

K20. 

Cone. 

Chart. 

I 

70-70 

25-80 

2-36 

•31 

•89 

4-656 

1 

•1166 

•0219 

•0347 

Alo03,  4-656  Si02,  -176  RO 

29—30 

30—31 

2 

73-84 

20-54 

4-43 

•08 



1-40 

6-112 

1 

•2745 

•0069 

— 

•0069 

AI.O3,  6-112  SiOo,  -288  RO 

19—20 

28 

8 

53-99 

43-21 

2-43 

•11 

•28 

•37 

2-124 

1 

•0717 

•0045 

•0165 

•0092 

AU03>  2-124  Si02>  -102  RO 

33—34 

34—35 

4 

73-07 

21-74 

3-50 

•41 

•26 

1-0 

5-71 

1 

•2053 

•0343 

•003 

•050 

A1203,  5-71    Si02,  -293  RO 

31—32 

28 — 29 

5 

68-60 

26-10 

3-75 

•45 

•29 

•796 

4-45 

1 

•047 

•008 

•007 

•008 

A1203,  4-51    SiOo,  -273  RO 

32—33 

29 — 30 

6 

74-43 

20-61 

3-15 

•43 

•18 

1-2 

613 

1 

•193 

•0396 

•0198 

•0644 

AI.O3.  6-13    Si02,  -317  RO 

31—32 

27 — 28 

7 

64-90 

30-25 

3-05 

•47 

•69 

•49 

|  3-65 

1 

•2 

30 

A1203,  3-65    Si02,  -230  RO 

32 

30—31 

8 

67-50 

27-95 

2-55 

1-22 

1-25 

•25 

!  3-95 

1 

•2  70 

AU03,  3-95    Si02,  -270  RO 

29 

29—30 

9 

45-68 

38-54 

•90 

•08 

•38 
TiO„ 

•66 

2-015 

1 

•0298 

•0037 

•0254 
TiO, 

•0186 

A1203>  2-015  Si02,  -0775  RO 

35 

35 

10     47-69 

38-15 

•077 

•21 

•12 

1-26 

2-125 

1 

•0257 

•0100 

•0040 

•0358 

A1203,  2-125  Si02,  -0775  RO 

35 

35 

Clay  (substance — 

Al203.2Si02.2H20 
Felspar — 

K2O.AI20j.6Si0» 
Quartz  sand — 

S102     


62-42 
4-81 

32-77 


53-83         94-03 
1-30  5-97 

44-87  — 


51-31 

4-92 

44-10 


Clay  No. 


02-07 

1-52 

36-41 


48-27 

4-62 

47-11 


90-55 
1-15 
2-30 
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Mimralitgieal  analysis. — Fireclays  and  shales  consist  of 
varying  amounts  of  quartz,  silica  (sand),  silicate  of 
alumina  (clay  substance),  and  felspathic  matter  in  the 
shape  of  sand,  and  in  many  cases  mica.  Seger  worked 
out  a  method  for  the  separation  and  determination  of 
these  three  main  constituents  by  treatment  with  sulphuric 
acid  and  caustic  soda  to  remove  the  clay  substance  ; 
the  residue  is  then  treated  for  the  determination  of 
alumina,  iron,  and  alkalis,  and  from  the  figures  obtained 
the  mineralogical  composition  is  calculated.  To  arrive 
at  comparable  results,  standard  solutions  should  of  course 
be  used.  Seger  did  not  claim  that  the  method  was 
strictly  scientific,  but  it  is  most  useful,  and  gives  good 
practical  information.  The  assumption  that  the  felspar 
present  is  orthoelase  does  not  always  hold  good,  neither 
can  one  say  that  it  is  always  insoluble  in  sulphuric  acid. 
Hydrated  silica  may  also  be  present,  and  would  be 
included  in  the  figures  as  clay  substance,  but,  in  spite 
of  these  facts,  as  already  stated,  clay  workers  find  the 
information  of  much  use,  and  in  considering  refractory 
clays  it  enables  them  to  anticipate  to  some  extent  the 
probable  behaviour  of  the  clays  at  high  temperatures. 
This  will  be  seen  if  we  consider  the  phenomena  of  fusion. 
The  first  step  in  the  destruction  of  a  clay  is  the  softening 
of  the  most  fusible  constituent,  usually  the  felspar,  this 
fused  constituent  then  reacts  with  the  others  and  leads 
to  the  formation  of  more  fusible  compounds,  until  finally 
the  whole  mass  loses  its  shape.  It  is  a  point  as  to  the 
order  in  which  this  fluxing  action  continues  after  the 
fusion  of  the  most  fusible  constituent.  Assuming,  for 
the  moment,  that  in  a  given  clay  the  felspar  is  the  most 
fusible,  it  is  not  quite  certain  whether  the  clay  substance 
or  the  silica  is  first  attacked.  It  will  largely  depend, 
first  on  the  purity,  and  then  on  the  size  of  the  particles. 

Mechanical  analysis. — From  the  last  statement  it  will 
be  seen  that  the  nature  of  a  clay,  whether  of  a  fine  or 
coarse  structure,  has  some  bearing  on  its  behaviour 
under  working  conditions.  The  clay  is  first  broken  down 
by  boiling,  and  an  examination  of  the  coarser  particles 
is  made  microscopically.  To  obtain  definite  information 
and  measurements  of  the  grains,  recourse  must  be  had  to 
elutriation.  This  can  be  done  approximately  with  the 
Schultz  apparatus,  or  more  accurately  with  the  Schoene 
or  centrifugal  apparatus.  (For  description  of  this  latter 
apparatus  see  Bull.  64,  Bureau  of  Soils,  Dept.  of  Agri- 
culture, Washington,  U.S.A.,  1900.) 

The  results  of  such  an  examination  with  the  Schoene 
apparatus  are  set  out  below  : — 


Coarse   sand,  grains  over  0-333  mm 

Fine         .,         ,,      from  0-333  to  0-040  mm. 

Silt  from  0-040  to  0-025  mm 

Rock  dust  from  0-025  to  0-010  mm 

Clay  substance  from  0-010  to  0-000  mm.  . . 


: 


Per  cent 

0-68 

3-41 

3-81 

10-92 

81-51 


100-33   100-19 


B. 


Per  cent. 
0-39 
26-95 
14-13 
20-17 
38-55 


A  is  a  fat,  plastic,  refractory  fireclay.     B  is  a  lean,  short  clay. 


Specific  gravity  and  porosity. — These  factors  are  of  use 
as  indicating  the  structure  of  the  manufactured  article, 
and  have  more  particular  application  to  special  pro- 
ductions, such  as  crucibles,  &c.  A  porosity  determination 
is  generally  considered  the  most  useful.  At  the  present 
time  two  methods  of  expression  are  used.  In  one,  the 
degree  of  porosity  is  expressed  as  the  percentage  of  water 
absorbed  by  a  given  weight  of  dry  brick.  In  the  other 
and  most  rational  method,  the  expression  of  porosity 
refers  the  volume  of  pore  space  to  the  volume  of  the 
brick.  The  term  specific  gravity  is  also  used  ambiguously, 
it  is  used  as  expressing  the  specific  gravity  of  the  clay, 
as  determined  by  grinding  to  powder  and  using  the 
ordinary  method  for  insoluble  powders,  and  it  is  also 
used  to  express  the  volume  weight  of  the  whole  piece. 
This  question  is  well  treated  in  Jackson's  "  Ceramic 
Calculations."* 

A  •  Longmans,  Green  and  Co. 


Limit  of  refractoriness. — A  definition  of  what  is  meant 
by  the  limit  of  refractoriness  was  given  in  the  first  part 
of  this  paper.  It  now  remains  to  speak  of  the  methods 
and  value  of  the  determination.  One  of  the  first  methods 
used  was  an  indirect  one  ;  it  consisted  in  mixing  pure 
quartz  sand  with  the  clay  to  be  tested,  and  determining 
the  proportion  of  sand  necessary  in  order  that  the  test 
piece  should  run  down  to  a  liquid  at  the  same  temperature 
as  a  standard  clay.  This  was  not  satisfactory.  Bischof 
then  adopted  standard  clays  as  a  means  of  comparison, 
but  as  the  standard  clays  were  not  available  to  others, 
Seger  adopted  mixtures  of  silica  and  alumina,  &c,  forming 
the  mixture  into  "  cones  "  or  small  pyramids.  The  most 
modern  method  is  to  expose  the  clay  to  the  high  tem- 
peratures obtainable  in  the  electric  furnace,  and  we 
believe  this  is  the  method  adopted  at  the  National  Physical 
Laboratory  ;  it  is  claimed  that  it  gives  a  much  more 
accurate  result  than  the  use  of  the  Deville  furnace  and 
Seger  cones  as  standards.  This  may  be,  but  as  far  as 
we  are  aware,  no  direct  comparison  has  been  made  between 
the  two  methods.  As  pointed  out,  one  does  not  necessarily 
want  to  know  the  limit  of  refractoriness  in  thermometric 
degrees.  There  are  influences  other  than  temperature 
to  be  taken  into  account  when  considering  the  probable 
behaviour  of  clays  in  actual  practice.  Furnace  gases, 
dust,  and  the  time  factor  enter  into  question  ;  therefore, 
a  comparison  with  standard  mixtures  of  comparative 
purity,  for  the  same  interval  of  time,  the  same  furnace 
atmosphere  and  temperature,  which  is  obtained  by  the 
use  of  a  combustion  furnace,  such  as  the  Deville,  is  of 
greater  value  than  the  knowledge  that  the  limit  of  refrac- 
toriness is  so  many  degrees  Centigrade. 

It  was  mentioned  that  the  minimum  of  refractoriness 
was  cone  26,  and  the  maximum  it  is  worth  while  noting 
is  about  cone  36,  which  is  the  figure  for  pure  kaolinite, 
quartz  being  nearly  as  high.  Fireclays  having  a  re- 
fractoriness equal  to  cone  35  are  very  scarce,  and  con- 
sequently somewhat  high  in  price. 

Behaviour  in  fire. — The  value  of  this  factor  is  in  the 
information  it  affords  as  to  contraction  and  expansion 
at  various  temperatures.  This  information  is  more 
particularly  useful  to  the  manufacturer. 

In  conclusion,  we  •may  say  our  intention  was  not  to 
treat  the  points  exhaustively,  but  rather  to  indicate  some 
of  the  necessary  data  which  must  be  available  before 
an  opinion  can  be  formed  as  to  merits  or  demerits  of 
various  clays,  and  finally  we  wish  to  express  our 
thanks  to  Messrs.  E.  J.  &  J.  Pearson,  Ltd.,  and  to  Messrs. 
Chance  Bros.  &  Co.,  Ltd.,  for  permission  to  use  the 
information  given. 

Discussion. 

The  Chairman  said  that  only  that  week  a  case  of 
considerable  loss  had  come  under  his  notice,  whereby 
a  quantity  of  finished  iron  was  spoiled  through  the  use 
of  an  inferior  firebrick,  which  was  unable  to  withstand 
the  temperature  to  which  it  was  exposed.  Any  method, 
therefore,  which  afforded  a  ready  means  of  testing  the 
refractory  properties  of  fire-resisting  materials  and  deter- 
mining their  suitability  or  otherwise  for  various  purposes, 
should  be  of  technical  interest  and  value. 

With  reference  to  the  presence  of  spots  of  iron  oxide 
in  fireclay  goods,  which  frequently  caused  a  failure  at 
high  temperatures,  he  asked  the  authors  if  in  their 
experience  the  weathering  of  the  clay  got  rid  of  the  iron, 
and  improved  its  refractory  qualities. 

Professor  T.  Turner  said  that  testing  of  fireclay  was 
of  great  importance  in  the  Midland  district,  but  hitherto 
there  had  been  no  uniform  and  recognised  method  adopted 
in  this  country  for  the  testing  of  fireclay.  In  recent  years, 
however,  and  particularly  since  the  establishment  of, the 
Pottery  School  in  North  Staffordshire,  a  number  of 
important  investigations  had  been  carried  out  by  English 
workers.  The  Schone  apparatus  for  the  mechanical 
analysis  of  clays  had  been  introduced  into  the  North 
Staffordshire  Pottery  School  with  very  satisfactory 
results.  Reference  might  also  be  made  to  a  method  of 
recording  the  size  and  physical  properties  of  moulding 
sands  which  had  recently  been  described  by  Prof.  Ries. 
In  this  system,  a  series  of  tests  and  standards  was  adopted, 
including  fineness,  permeability,   porosity,  refractoriness, 
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binding  properties,  chemical  analysis,  and  duration  of  use. 
These  properties  were  then  diagrammatically  represented 
on  a  card,  so  that  any  other  sand  could  be  at  once  com- 
pared with  one  which  had  been  already  tested.  *  Possibly 
some  such  method  might  be  found  applicable  in  the  clay 
industry.  In  connection  with  sizing  by  means  of  sieves 
attention  was  drawn  to  the  work  of  a  Standardizing 
Committee  of  the  Institute  of  Mining  and  Metallurgy,  as 
a  result  of  which  wire  meshes  of  accurate  gauge  and 
of  definitely  progressive  sizes  would  very  shortly  be 
obtainable  ;  and  for  scientific  purposes  such  screens 
should  replace  the  unsatisfactory  wire  gauze  now  in 
general  use.  The  interesting  series  of  shrinkage  tests 
exhibited  by  the  authors  had,  no  doubt,  a  direct  bearing 
on  the  irregular  results  which  were  obtained  at  high 
temperatures  with  the  old  Wedgwood  pyrometer. 

Mr.  L.  Archbutt  asked  whether  the  authors  could  give 
any  information  as  to  the  composition  of  firebricks  best 
able  to  resist  the  fluxing  action  of  coal  ash  ;  also  whether 
the  time  factor  was  not  of  considerable  importance  in 
the  use  of  Seger  cones,  and  the  best  method  of  using  these 
cones  as  temperature  indicators,  in  controlling  pyrometers 
for  example. 

Mr.  H.  L.  Heathcote  said  he  would  like  to  know  more 
about  the  chemical  and  physical  properties  associated 
with  the  absence  of  cracking  in  articles  made  from  fire- 
clay. 

Mr.  E.  A.  Lewis  asked  if  the  "  weathering  "  of  fireclay 
had  anything  to  do  with  its  properties. 

Mr.  Collis  said  that  he  also  had  heard  that  weathering 
was  of  importance. 

Mr.  Whitely  referred  to  the  usefulness  of  the 
microscopical  work  on  the  structure  of  fireclay  bodies 
by  J.  W.  Mellor. 

Mr.  E.  P.  Page  said,  in  reply  to  Prof.  Turner,  that, 
silica  might  be  considered  a  high  temperature  flux,  and 
the  other  fluxing  compounds  present  might  be  con- 
sidered low  temperature  fluxes. 

The  action  of  flying  ash  was  a  serious  problem  with 
the  use  of  rotary  cement  kilns,  the  linings  of  which  were 
subject  to  the  action  of  ash  and  of  the  cement.  A  thin 
coating  of  "  diamantin  "  or  of  "  carborundum  "  had  been 
recommended  ;  some  works  used  a  brick  with  as  little 
"  free  "  silica  as  possible,  whilst  bricks  with  a  fair  amount 
of  silica  (65  to  70  per  cent.)  were  considered  by  others 
to  be  satisfactory. 

Weathering  of  clay  brought  it  into  a  condition  much 
more  easy  to  work,  and  saved  much  wear  and  tear  of 
grinding  mills.  First-class  bricks  were  being  made  from 
unweathered  clay  by  proper  methods  of  working  up  the 
clay. 

*  Proc.  Amer.  Foundrymen's  Assoc,  1906,  p.  63. 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday,  January  6th, 
1908. 


DR.    J.    LEWKOWITSCH    IN    THE    CHAIR. 

THE   DETERMINATION   OF   SMALL   QUANTITIES 
OF  BISMUTH. 

BY    HERBERT    W.    ROWELL. 

The  accurate  determination  of  small  quantities  of 
bismuth  in  copper,  lead,  and  several  alloys  used  in 
electrical  and  chemical  work  and  in  the  raw  materials 
from  which  they  are  made,  has  of  late  developed  further 
importance  to  many  connected  with  these-  industries, 
but  experience  has  shown  that  concordant  result*  are 
not  obtained  by  the  usual  methods  of  analysis,  and  the 
discrepancies  are  a  source  of  much  inconvenience.  In 
illustration,   the  following  are  results   found    by   various 


chemists  on  the  same  samples  of  base  bullion,  with  the 
expectation  of  agreeing  within  0-005  per  cent.  : — 


Chemist : 

A 

B 

C 

D 

E 

F 

Sample 

No.  1 

,.       2 

3 

4 

Per  cent. 

0-155 
0-080 
0-095 
0-110 

Per  cent. 

0-054 
0-062 

Per  cent. 

0-002 
0-008 
0-003 

Per  cent. 
0-125 

Per  cent. 

0-083 
0-090 

Per  cent. 
0-062 

It  is  usual  to  separate  bismuth  as  a  basic  salt  and  weigh 
as  the  tri-oxide,  basic  chloride,  or  metallic  bismuth,  but 
as  the  conditions  for  completely  precipitating  these  basic 
salts  are  not  easily  secured  without  at  the  same  time 
including  other  metals,  the  results  vary  widely  on  either 
side  of  the  truth. 

Stone  (this  J.,  1887,  416)  points  out  that  excess  of 
potassium  iodide  added  to  a  dilute  sulphuric  acid  solution 
of  bismuth  produces  a  yellow  colour,  the  intensity  of 
which  is  directly  proportional  to  the  amount  of  bismuth 
present,  and  the  figures  at  the  end  of  this  paper  further 
show  that  it  is  possible  to  estimate  small  amounts  with 
great  delicacy  even  in  the  presence  of  many  other  elements. 
Unfortunately,  the  methods  of  arriving  at  a  solution 
containing  all  the  bismuth  free  from  other  metals  present 
many  difficulties,  upon  which  no  light  has  been  thrown, 
and  which  are  generally  unnoticed.  The  notes  following 
are  the  result  of  niuch  practical  work  and  point  out  some 
usual  sources  of  error  with  means  of  avoiding  them. 

Bismuth  is  precipitated  as  sulphide  from  dilute  hydro- 
chloric and  sulphuric  acid  solutions  by  hydrogen  sulphide  ; 
the  precipitate  is  soluble  in  strong  hydrochloric  acid 
and  in  nitric  acid  and  other  oxidising  agents,  and  is 
slightly  soluble  in  ammonia  and  ammonium  sulphide, 
but  is  precipitated  by  and  insoluble  in  excess  of  dilute 
sodium  or  potassium  sulphide  solution,  and  by  these 
means  may  be  separated  from  all  usually  occurring  metals 
except  lead,  copper  and  silver.  The  silver  may  be 
precipitated  from  moderately  acid  solutions  by  hydro- 
chloric acid  or  sodium  chloride,  and  will  leave  all  bismuth 
in  the  filtrate.  It  is  often  stated  that  bismuth  is  carried 
down  when  precipitating  large  quantities  of  lead  from 
the  solution  as  sulphate.  This,  however,  is  not  so  if  the 
solution  contains  a  sufficient  quantity  of  nitric  acid,  and 
the  lead  is  precipitated  gradually  from  the  boiling  solution 
to  prevent  occlusion.  To  obviate  this  supposed  loss, 
Low  and  others  attempt  to  precipitate  the  bismuth  as 
basic  chloride  from  a  nitric  acid  solution  of  refined  lead, 
by  adding  dilute  ammonia  till  free  acid  is  neutralised 
and  the  liquid  remains  faintly  opalescent,  and  then 
adding  1  c.c.  of  dilute  hydrochloric  acid.  The  neutralisa- 
tion is  difficult  to  perform  to  this  degree  of  nicety, 
and  when  the  acid  is  added  it  is  seized  by  the  local  lead 
and  bismuth,  which  it  converts  into  insoluble  basic 
chlorides,  and  the  main  portion  of  the  bismuth  is  either 
precipitated  as  hydroxide  or  basic  nitrate,  or,  as  more 
often  happens,  remains  in  solution.  When  it  is  necessary 
to  evaporate  a  solution  of  lead,  bismuth,  &c,  to  fuming 
with  sulphuric  acid,  the  residue  should  be  well  boiled 
with  a  liberal  quantity  of  dilute  sulphuric  acid,  as  the 
lead  sulphate  retains  a  large  propoition  of  a  form  of 
bismuth  sulphate  which  is  not  easily  soluble.  Bismuth 
salts  are  not  volatile  at  the  temperature  of  boiling 
sulphuric  acid,  and  the  loss,  recorded  by  Brearley  and 
Ibbotson,  in  the  presence  of  antimony  must  have  been 
mechanical.  Ulgrccn  separated  largo  quantities  of  had 
from  bismuth  by  depositing  the  latter  cm  a  strip  of  pure 
lead  immersed  in  the  acetic  solution,  but  a  small  quant  ity 
of  bismuth  is  not  all  deposited  after  24  hours,  and  there 
is  still  the  strip  of  lead  to  be  got  rid  of. 

In  the  absence  of  lead,  any  silver  and  oopper  may  be 
separated  from  a  Sulphuric,  nitric,  or  acetic  acid  solution 

by  precipitating  them  with  as  ezoesa  of  potassium  iodide, 
boiling,  cooling,  and  shaking  to  colled  the  fine  precipitate 

and  filtering,  or  the  bismuth  may  be  separated  as  oxy- 
ehloride   as   directed   below,   after   rcmovim/   the  silver  as 

chloride.    The  separation  of  bismuth  from  copper  as  a 

double  cyanide  with  potassium  is  uncertain  in  the  case 
of  small  amounts.     The  separation  from  copper,    adopted 


Vol.  XXVIL,  No  3]     ROWELL— THE   DETERMINATION   OF  SMALL   QUANTITIES   OF   BISMUTH.       103 


by  Rose,  and  followed  by  the  majority  of  chemists,  is  to 
add  excess  of  ammonia  and  ammonium  carbonate  to  the 
nitric  acid  solution,  boil,  filter,  and  weigh  the  precipitate 
as  tri-oxide  after  ignition,  or,  in  the  presence  of  hydro- 
chloric or  sulphuric  acids,  to  reduce  the  precipitate  to 
metal  with  potassium  cyanide,  using  elaborate  precautions, 
and  weigh.  Extensive  experiments  have,  however,  proved 
that  all  of  the  bismuth  may  be  thrown  down  if  the  excess 
of  ammonia  and  ammonium  carbonate  is  small,  or  if 
the  solution  be  both  boiled  and  allowed  to  stand 
warm  for  some  considerable  time,  or  if  either  iron, 
aluminium,  or  a  large  quantity  of  bismuth  be  present  ; 
otherwise  small  amounts  are  not  completely  precipitated. 
The  reduction  in  bulk  of  solution,  or  the  addition  of 
large  quantities  of  ammonium  chloride,  brings  down  more 
bismuth,  and  sometimes  all.  Rose  and  others  note  a  loss 
of  bismuth  by  the  method,  and  Laughier  goes  so  far  as 
to  suggest  that  lead  may  be  precipitated  as  carbonate 
in  this  way,  leaving  all  the  bismuth  in  solution,  but  the 
almost  entire  solubility  when  only  small  quantities  are 
present  seems  never  to  have  been  generally  realised 
and  seeing  that  0-001  per  cent,  in  a  copper  for  electrical 

Surposes   is   a  matter  for  consideration,  the  method  is 
angerous  to  many  interests. 

In  the  solution  from  which  oxychloride  of  bismuth  is  to 
be  precipitated,  sufficient  hydrochloric  acid  must  be 
present  to  satisfy  all  other  elements,  or  these  elements 
will  absorb  the  hydrochloric  acid  subsequently  added  to 
form  oxychloride  of  bismuth  ;  the  method  of  precipitation 
is  to  be  followed  as  described  below.  The  basic  chloride 
is  not  precipitated  from  tartaric  acid  solutions,  although 
Rhead  and  Sexton  suggest  this  method  as  a  separation 
from  antimony.  The  methods  for  separating  bismuth  as 
oxalate,  double  acetates,  phosphate,  or  formate  have  not 
proved  successful  w-ith  small  quantities. 

The  iodide  method. — As  it  is  not  necessary  in  this  method 
to  obtain  the  bismuth  as  a  pure  salt,  practically  all  the 
sources  of  trouble  in  separation  are  dismissed.  The 
object  is  to  first  obtain  a  solution  free  from  large  quantities 
of  lead,  copper,  tin,  antimony,  gold,  and  silver,  then  to 
precipitate  the  bismuth  as  oxychloride,  together  with 
possible  traces  of  these  metals,  arsenic,  or  tellurium,  and 
to  apply  the  colorimetric  method  to  the  solution  of  this 
precipitate  in  sulphuric  acid.  Ores,  mattes,  &c,  are 
dissolved  in  hydrochloric  and  nitric  acids,  and  silica 
removed  as  usual,  and  the  filtrates  treated  as  described 
under  copper  or  lead,  with  the  exception  that  hydro- 
chloric acid  must  be  removed  by  evaporating  with 
sulphuric  acid  to  precipitate  any  lead.  Samples  con- 
taining large  amounts  of  tin,  antimony,  or  arsenic  may 
be  fused  with  a  mixture  of  equal  parts  of  sodium  carbonate 
and  sulphur,  and  the  melt  dissolved  in  water  and  boiled, 
when  all  the  bismuth  is  found  in  the  black  residue  on 
filtering,  and  may  be  dissolved  in  nitric  acid.  10  grms. 
of  copper  are  dissolved  in  60  c.c.  of  nitric  acid  (1  :  1),  the 
solution  is  diluted  with  150  c.c.  of  water,  and  a  saturated 
solution  of  sodium  carbonate  added  till  a  slight  permanent 
precipitate  forms,  1  c.c.  is  added  in  excess,  which  brings 
down  all  the  bismuth  and  some  copper,  and  the  whole 
is  boiled  for  5  minutes  and  allowed  to  settle.  The  pre- 
cipitate is  filtered  off,  washed  once,  and  dissolved  through 
the  paper  back  into  the  original  beaker  with  hydrochloric 
acid,  and  the  bismuth  is  precipitated  as  basic  chloride 
and,  if  necessary,  re-precipitated  to  separate  the  remaining 
copper  as  directed  below.  10  grms.  of  refined  lead,  base 
bullion,  &c,  are  dissolved  in  80  c.c.  of  water  and  20  c.c. 
of  nitric  acid  (sp.  gr.  142),  boiled  to  precipitate  most  of 
the  tin  and  antimony,  and  a  small  excess  of  sodium 
chloride  solution  (1  :  200)  added  to  precipitate  the  silver. 
The  lead  is  precipitated  by  adding  60  c.c.  of  boiling 
sulphuric  acid  (1  :  20)  drop  by  drop  to  the  boiling  solutiou, 
with  constant  stirring,  and  then  30  c.c.  of  sulphuric 
acid  (1:3)  in  excess.  The  liquid  is  cooled  and  allowed 
to  stand  an  hour,  filtered,  and  the  precipitate  washed 
several  times  by  decantation  with  sulphuric  acid  (1  :  20). 
5  c.c.  of  strong  hydrochloric  acid  are  added  to  the  filtrate, 
and  a  slight  excess  of  ammonia,  then  drops  of  hydro- 
chloric acid  (1:5)  till  a  drop  of  methyl  orange  in  the 
solution  indicates  that  it  is  just  acid,  when  it  is  boiled 
for  a  minute  and  allowed  to  stand  in  a  warm  place  for  an 
hour.     The  precipitate  is  collected  on  a  filter  and  washed 


twice,  and  the  acidity  of  the  filtrate  re-adjusted  to  see 
if  it  is  free  from  bismuth,  or  it  is  tested  with  potassium 
iodide.  The  filter  and  precipitate  are  now  pulped  with 
10  c.c.  of  sulphuric  acid  (1:3),  30  c.c.  of  water  added, 
and  the  solution  is  boiled,  cooled  thoroughly  to  separate 
any  lead  sulphate  and,  filtered  through  a  Hirsch's  or 
similar  funnel  on  the  filter  pump,  and  the  paper  pulp 
carefully  washed  with  sulphuric  acid  (1  :  20).  All,  or 
a  suitable  fraction  of  the  filtrate  containing  possibly 
antimony,  arsenic,  tellurium,  iron,  and  traces  of  lead, 
copper,  or  silver,  and  not  more  than  2  or  3  mgrms.  of 
bismuth,  is  placed  in  one  of  a  pair  of  10-inch  Nessler 
tubes,  and  5  c.c.  of  sulphuric  acid  (1  :  3)  with  some  water 
in  the  other,  and  both  are  shaken  up  after  the  addition 
of  5  c.c.  of  potassium  iodide  (20  per  cent.)  and  10  drops 
of  sulphurous  acid  (1  saturated  solution  to  2  water). 
The  blank  tube  is  titrated  with  a  standard  solution  of 
bismuth  (made  by  dissolving  0-1  grm.  of  pure  metal  in 
10  c.c.  of  strong  nitric  acid  and  making  up  to  1000  c.c. 
with  water),  till  the  colour  of  about  120  c.c.  matches 
that  of  an  equal  volume  of  the  test  solution. 

Arsenic,  antimonic,  and  nitrous  acids  and  ferric  salts, 
or  excessive  quantities  of  sulphuric  or  nitric  acids, 
sulphates,  or  nitrates  throw  out  iodine,  which  is  removed 
by  prolonged  boiling,  or  more  easily  by  sulphurous  acid. 
A  hot  solution  of  bismuth  iodide  is  a  little  darker  than 
when  cold,  and  in  the  presence  of  tellurium,  boiling 
permanently  and  slightly  darkens  the  colour.  A  large 
excess  of  sulphurous  acid  produces  an  iodine  colour, 
which  is  removed  by  the  addition  of  more  potassium 
iodide.  Alkalis  in  excess,  ammonium  acetate,  hydro- 
chloric acid,  and  chlorides  bleach  the  colour,  but  the 
addition  of  more  sulphuric  acid  or  potassium  iodide 
restores  it.  Experiments  show  that  any  precipitates  of 
copper  or  silver  iodides  or  metallic  tellurium  may  be 
filtered  off  without  losing  any  bismuth,  but  that  lead 
iodide  carries  a  large  proportion  of  the  bismuth  with 
it.  Two  mgrms.  of  lead,  copper,  or  silver  may  be  present 
in  the  Nessler  tube  without  giving  a  precipitate  or  darken- 
ing the  colour,  but  a  careful  watch  must  be  kept  on  this, 
as  a  very  slight  precipitate  considerably  darkens  the  tint. 

Two  operators  using  the  apparatus  shown  below, 
clearly  and  correctly  distinguished  between  the  following 
quantities  of  bismuth,  which  were  unknown  to  them, 
and  also  between  various  other  intermediate  quantities 
in  125  c.c.  of  solution : — None  and  0-00001  grm.  ; 
0-00020  grm.  and  0-000225  grm.  ;  0-0010  grm.  and 
0-00105  grm.  ;  0-0020  grm.  and  0-0021  grm.  ;  0-0030  grm. 
and  0-0031  grm.  0-00001  grm.  represents  1  part  in 
12£  millions,  and  these  figures  show  that  this  colour  test 
is  at  least  twice  as  delicate  as  Nessler's  test  for  ammonia, 
and  that  the  limit  of  error  is  within  5  per  cent,  of  the 
bismuth  present,  which  means  that  a  result  of  0-001  per 
cent,  is  correct  to  within  0-00005  per  cent.,  or  a  result 
of  0-10  per  cent,  is  within  0-005  per  cent,  of  the  truth. 

The  following  figures  were  obtained  on  testing  the  same 
sample  of  base  bullion  on  several  occasions,  and  represent 
many  other  similar  comparative  tests : — 


50-grm.  lots,  gravimetric 

method. 

Colour  method. 

Per  cent. 

Per  cent. 

0-057 

0-095 

0-073 

0-092 

0-090 

0-095 

0-084 

0-097 

0-095 

The  precipitates  obtained  gravimetrically  were  dis- 
solved, and  portions  tested  colorimetrically,  and  proved 
to  be  almost  pure  bismuth  oxychloride,  while  the 
remainders  of  the  solutions  from  the  colour  method  were 
purified,  and  the  bismuth  weighed  as  oxychloride,  and 
these  precipitates  again  dissolved  and  tested  by  the 
colour  method.  The  results  in  both  cases  agreed  closely 
with  the  original  results  ;  this  was  taken  as  proof  that 
the  high  results  found  by  the  colour  method  were  due 
to  bismuth  only,  and  that  the  large  number  of  operations 
in  the  usual  gravimetric  separation  involves  loss  of 
bismuth. 
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Inches. 

A. — Metal  shade. 

B. — Glass  tubes  to  contain  liquids  for  comparison. 

C—  White  ground  glass  reflector. 

D. — Transparent  ground  glass. 

The  apparatus  is  a  simple  form  of  colorimeter  where 
all  light  is  cut  off  except  the  small  amount  diffused  through 
the  ground  glass  at  the  bottom  of  the  front  side,  and 
reflected  through  the  length  of  the  tubes  to  the  eye  by 
the  slip  of  ground  white  glass.  The  light  metal  shade 
is  made  to  fit  one  or  both  eyes  closely,  at  the  discretion 
of  the  operator,  and  can  be  removed  to  manipulate  the 
tubes.  A  thin  metal  partition  separates  the  tubes,  all 
is  painted  dead  black,  and  the  light  which  enters  is 
diffused  to  prevent,  as  much  as  possible,  reflection  on  the 
polished  sides  of  the  tubes.  The  apparatus  is  applicable 
to  the  colorimetric  determination  of  copper,  iron, 
ammonia,  and  titanium  as  well  as  of  bismuth. 

Discussion. 

Mr.  A.  C.  Chapman  said  that  the  fact  that  such  divergent 
numbers  as  those  instanced  by  the  author  were  obtained, 
was  proof  of  the  need  for  some  accurate  method  for 
estimating  small  quantities  of  bismuth  in  the  presence 
of  large  quantities  of  other  metals.  Bismuth  was  one 
of  the  most  difficult  metals  to  estimate  in  complex  alloys, 
and  those  who  had  attempted  to  separate  lead  from 
appreciable  quantities  of  bismuth  by  means  of  sulphuric 
acid,  could  confirm  the  author's  statement  as  to  the 
difficulty  of  obtaining  accurate  results.  The  iodide 
method,  referred  to  by  the  author,  was  proposed  a  good 
many  years  ago,  but  so  far  as  he  (Mr.  Chapman)  knew 
it  had  not  previously  been  applied  to  the  estimation  of 
very  small  quantities,  and  Mr.  Rowel]  had  done  good 
service  in  showing  the  degree  of  sensitiveness  of  the 
method  and  its  applicability  to  the  estimation  of  very 
small  quantities.  The  author  had  referred  to  the  fact 
that  bismuth  could  not  be  precipitated  as  oxyehloridc 
in  the  presence  of  tartaric  acid.  This  was  doubtless  due 
to  the  fact  that  bismuth  formed  stable  soluble  double 


tartrates  with  the  alkali  metals.  Some  time  ago  he 
(Mr.  Chapman)  proposed  a  method  for  the  estimation  of 
tartaric  acid  based  on  its  precipitation  as  basic  bismuth 
tartrate.  He  had  at  the  time  tried  to  apply  this  to 
the  estimation  of  small  quantities  of  bismuth,  but  had 
found  that  impossible  owing  to  the  necessity  of  having 
the  bismuth  in  excess.  Had  the  author  had  much 
experience  of  the  method  in  which  bismuth  was  pre- 
cipitated as  phosphate  ?  It  was  an  old  method,  but  had 
recently  been  subjected  to  a  good  deal  of  critical  study, 
and  it  had  been  established  that  the  results  were  very 
satisfactory.  The  solubility  of  bismuth  phosphate  was 
exceedingly  slight,  both  in  nitric  and  in  phosphoric 
acids,  and  it  was  possible  to  separate  comparatively 
small  quantities  of  bismuth  from  large  quantities  of 
other  metals. 

Mr.  Arnold  Philip  said  the  estimation  of  small 
quantities  of  bismuth  in  alloys  by  an  iodide  colorimetric 
method  had  been  in  use  for  many  years.  The  particular 
variant  of  this  method  which  he  had  used  in  the  past 
had  been  the  co-precipitation  of  lead  bismuth  iodides, 
the  re-solution  and  re-crystallisation  of  the  precipitates 
thus  obtained,  and  the  comparison  of  the  colour  of  the 
resulting  crystals  with  others  containing  known  quantities 
of  bismuth.  The  results  obtained  were  only  roughly 
quantitative,  although  the  accuracy  was  distinctly  better 
than  that  of  the  unsatisfactory  examples  quoted  by  the 
author.  The  author's  own  process  had  undoubtedly 
solved  what  had  hitherto  been  a  difficult  problem. 

Mr.  T.  C.  Cloud  said  he  had  read  a  paper  on  May  31, 
1904,  before  the  Society  on  the  determination  of  very 
small  quantities  of  bismuth  in  copper,  in  which  he  dealt 
with  very  much  smaller  quantities  than  those  mentioned 
in  the  paper  at  present  before  them.  Fifty  years  ago, 
Abel  and  Field  showed  that  so  small  a  quantity  as 
0-000015  grain  of  bismuth  could  be  easily  detected. 
The  method  used  was  to  precipitate  the  solution,  to 
which  a  small  quantity  of  lead  had  been  added,  with 
sufficient  potassium  iodide  to  just  precipitate  the  lead 
iodide.  The  iodide  was  filtered  off,  dissolved  in  very  dilute 
hydrochloric  acid  by  boiling,  and  then  crystallised  by 
cooling.  The  crystals  showed  distinctly  the  small  quantity 
of  bismuth  he  had  indicated.  As  a  quantitative  test, 
however,  it  was  not  reliable,  because  of  the  difficulty  in 
getting  the  crystals  down  under  exactly  the  same  con- 
ditions in  two  different  experiments,  and  the  difference 
in  physical  constitution  caused  a  difference  in  the  colour. 
But  if  the  operation  were  performed  without  crystallising, 
as  he  had  indicated  in  the  paper  referred  to,  there  was 
no  difficulty  in  determining  0-0001  of  a  grain  of  bismuth 
with  certainty. 

Mr.  Rowell  said  he  had  tried  the  phosphate  method, 
but  found  the  one  now  described  more  convenient.  Abel's 
method  was  not  satisfactory  because  the  colour  of  the 
crystals  was  greatly  influenced  by  the  physical  conditions 
of  the  experiment.  The  quantities  given  in  his  paper 
were  correct  to  0-005  per  cent.  He  had  estimated  in 
lead  a  quantity  equal  to  0-00028  per  cent.,  which  was 
correct  to  0-00005  per  cent.,  due  to  the  fact  that  50  grins. 
<>f  sample  were  taken.  He  usually  operated  on  2  grms. 
of  the  sample,  although  starting  with  10,  to  reduce  the 
proportion  of  loss  that  was  inevitable  in  the  method. 
It  was  only  a  question  of  the  amount  of  sample  one 
could  conveniently  take  as  to  how  accurate  the  method 
would  prove. 


NIAM    FAT, 


BY    DK.    J.    LK.WKOWITSCII. 


ERRATUM. 


In  the  Journal  for  Dec.  31st,  1907,  page  12G6,  column  1 
line  11  ;    /or  41-19  read  31-19. 
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Manchester  Section. 


Meeting  held  at  Manehester  on  Friday,  January  10th,  1908. 


MR.    R.    H.    CLAYTON*    EST    THE    CHAIR. 

NEW  REACTIONS  FOR  THE  CHARACTERISATION 
OF  MERCERISED  COTTON. 

BY    JULIUS    HUBNER,    M.SC.TECH.,    F.I.C 

Although  the  niereerisation  of  cotton  has  been  carried 
out  on  a  very  large  technical  scale  for  many  years,  it  is 
well  known  that  at  present  no  reliable  method  exists  for 
ascertaining  whether  a  particular  sample  of  cotton  has 
been  mercerised  or  not.  The  value  of  such  a  method 
for  technical  and  commercial  purposes  should  be  con- 
siderable, and  would  be  enhanced  if  the  method  of 
testing  were  capable  of  affording  an  indication  of  the 
degree  of  mercerisation  to  which  a  particular  sample  of 
cotton  had  been  subjected,  and  of  showing  whether  the 
operation   had   been   properly  and  regularly   conducted. 

Fibres  which  have  been  thoroughly  mercerised  exhibit 
very  distinct  microscopic  characteristics  (Hiibner  and 
Pope,  this  Journal,  1904,  23,  pp.  404,  seq.).  It  is, 
however,  found  to  be  exceedingly  difficult  in  many 
instances  to  say  with  certainty  whether  fibres  have  been 
mercerised  if  such  fibres  are  taken  from  fabrics  which 
have  been  mercerised  on  an  industrial  scale.  Those 
who  have  practical  experience  in  mercerising  will  readily 
understand  why  this  must  be  the  case.  In  many  instances 
the  individual  fibres  have  been  only  incompletely  pene- 
trated by  the  caustic  soda  solution,  and  frequently  some 
of  the  fibres  have  not  been  mercerised  at  all.  The 
strength  of  the  caustic  soda  solution  used  has  also  a  very 
considerable  influence  upon  the  microscopic,  appearance 
of  the  fibres. 

Among  other  causes  which  tend  to  make  the  method 
of  microscopic  examination  difficult  in  practice  should 
further  be  mentioned  the  application  of  certain  finishing 
operations,  such  as  the  Schreiner  finish,  after  mercerisa- 
tion. 

Mercerised  cotton  exhibits  increased  affinity  for  the 
substantive  cotton  colours,  and  a  considerable  contraction 
of  the  fibres  takes  place  during  the  treatment  with 
caustic  soda.  Hiibner  and  Pope  (loc.  cit.)  have  shown 
that  maximum  absorption  of  colour  and  the  highest 
shrinkage  of  the  fibres  result  from  treating  the  cotton 
with  caustic  soda  solution  of  from  50°  to  60°  Tw.  They 
have  also  pointed  out  that  the  colour  absorption  and 
shrinkage  are  not  directly  proportional  to  the  strength 
of  the  caustic  soda  solution.  Since  this  date,  Schaposch- 
nikoff  and  Minajeff  (Zeits.  f.  Farben-  und  Textil  Ind., 
1905,  4,  81 — 84)  have  further  investigated  the  dyeing 
property  of  mercerised  cotton,  and  have  found "  that 
cotton  treated  with  strong  caustic  soda,  without  fension, 
is  capable  of  absorbing  about  40  per  cent,  more  of  the 
substantive  cotton  colours  and  of  the  sulphur  colours 
than  is  ordinary  non-mercerised  cotton. 

During  the  course  of  an  investigation  of  the  proportion 
of  iodine  absorbed  from  solution  by  textile  fibres  and 
other  materials  (Chem.  Soc.  Trans.,  1907,  91  and  92, 
1057 — 1073),  the  author  made  a  number  of  observations 
which  seemed  to  indicate  the  possibility  of  devising  a 
reliable  method  for  ascertaining,  not  only  whether  a 
sample  of  cotton  had  been  mercerised  or  not,  but  also 
the  approximate  degree  of  completeness  with  which  the 
mercerising  process  had  been  applied.  These  obser- 
vations were  followed  up  with  a  successful  result,  and 
are  detailed  in  the  present  paper.  The  author  has 
observed  that  mercerised  and  non-mercerised  cotton 
behave  quite  differently  towards  a  solution  of  iodine  in 
aqueous  potassium  iodide,  and  the  first  part  of  the 
present  investigation  deals  with  this  new  fact. 

A  1/10  normal  solution  of  iodine  in  potassium  iodide 
and  water  is  conveniently  used  for  showing  the  distinction. 
On  immersing  ordinary  bleached  cotton  and  cotton  which 
has   been   mercerised   in   the   stretched   and  unstretched 


condition  in  this  solution,  both  the  mercerised  samples 
become  coloured  very  deeply  brown,  whilst  the  non- 
mercerised  sample  assumes  a  lighter  brown  colour  ;  the 
difference  in  behaviour  becomes  much  more  apparent 
when  the  samples  are  rapidly  dried  after  immersion. 
It  seemed  of  interest  to  ascertain  whether  this  treatment 
with  iodine  merely  produced  a  difference  of  depth  of  shade 
on  the  different  kinds  of  cotton,  or  whether  different 
colorations  actually  result  from  the  treatment.  For 
this  purpose,  hanks  were  immersed  in  solutions  of  iodine 
of  varying  concentration,  and  N/200  iodine  solution  was 
first  applied.  The  different  hanks  were  immersed  in  this 
for  48  hours,  they  were  then  squeezed  and  compared 
with  each  other. 

(1)  Non- mercerised  cotton,  boiled,  washed,  unbleached  : 
— a  light  yellowish  brown  shade. 

(2)  Non- mercerised  cotton,  boiled,  washed,  bleached  : — 
the  brown  shade  is  the  same  depth  as  that  of  (1),  but 
somewhat  duller. 

(3)  Cotton  mercerised  without  tension,  unbleached  : — 
very  much  darker  in  colour  than  either  (1)  or  (2) ;  the 
shade  is  of  a  dull  chocolate  which  on  exposure  to  air 
soon  changes  to  a  greyish  chocolate. 

(4)  Cotton  mercerised  without  tension,  bleached : — 
the  colour  is  of  the  same  depth  as  that  of  (3)  but  a  little 
brighter  and  more  brownish  in  shade. 

(5)  Cotton  mercerised  under  tension,  unbleached  : — 
the  colour  is  somewhat  lighter  than  either  (3)  or  (4), 
but  much  darker  than  either  (1)  or  (2).  The  shade  is 
a  little  duller  than  that  of  (3)  or  (4). 

(6)  Cotton  mercerised  under  tension,  bleached : — 
lighter  in  colour  and  more  of  a  brownish  shade  than  (5). 
Compared  with  (2),  it  is  however  much  darker  and  more 
of  a  dull  brownish  shade. 

Parallel  experiments  carried  out  with  2V/100  iodine 
solution  gave  the  following  results  ; — 

(1)  and  (2)  appear  a  light  brown,  (2)  being  more  of  a 
yellowish  and  somewhat  duller  shade.  (3)  and  (4)  are 
both  a  very  dark,  dull  chocolate,  which  appears  prac- 
tically black  before  the  water  is  squeezed  out  of  the  hanks. 
(5)  is  somewhat  duller  than  (3)  and  (4),  whilst  (6)  is 
brighter  than  (5)  and  more  of  a  reddish  brown  shade. 
It  is,  however,  much  redder  and  much  heavier  than 
either  (1)  or  (2). 

In  another  series  a  iV/400  iodine  solution  was  employed, 
which  produced  the  following  colorations  : — 

(1)  is  a  very  faint  brownish  yellow;  (2)  is  somewhat 
duller  than  ( I ),  but  about  the  same  depth  of  shade  ; 
(3)  and  (4)  are  much  darker  in  colour  than  (1)  and  (2), 
and  more  of  an  olive  green  shade,  and  (5)  and  (6)  appear 
the  same  shade  as  (3)  and  (4),  but  a  little  lighter. 

The  observations  recorded  above,  therefore,  prove 
that  the  absorption  of  iodine  from  solution  in  potassium 
iodide  and  water  by  mercerised  cotton  differs  very 
materially  from  that  of  the  ordinary  non-mercerised 
cotton.  A  distinct  change  of  shade  is  noticed  in  every 
instance  if  the  cotton  has  been  bleached.  It  should  be 
pointed  out  here  that  the  bleaching  of  the  cotton  was 
conducted  with  special  care,  so  as  to  avoid  the  possi- 
bility of  the  formation  of  oxycellulose.  The  samples 
were,  after  bleaching,  tested  both  with  Fehling's  solution 
and  by  dyeing  with  Methylene  Blue,  and  found  to  be  free 
from  oxycellulose. 

Cross  and  Bevan  (Cellulose,  London,  1895,  p.  7)  state 
that  "  the  hydrates  of  cellulose  generally  react  with  iodine 
in  aqueous  solution,  giving  indigo-blue  coloration."  The 
author  has  treated  mercerised  cotton  with  a  solution  of 
iodine  in  water  but  found  that  practically  no  coloration 
of  the  mercerised  cotton  was  produced. 

If  cotton  hanks  which  have  been  mercerised  with 
caustic  soda  of  different  strengths  are  immersed  in  a 
N/100  iodine  solution  along  with  untreated  cotton,  it 
will  be  noticed  that  at  the  moment  of  immersion  a 
beautiful  gradation  of  colour,  increasing  in  strength 
with  the  increase  in  strength  of  the  soda  solution 
used  in  mercerising,  is  produced.  After  an  immersion  of 
about  5  minutes'  duration,  there  is  little  difference  in  the 
depth  of  coloration  between  the  non-treated  cotton  and 
the  one  treated  with  caustic  soda  of  10°  Tw.,  whilst  the 
one  treated  at  20°  Tw.  is  distinctly  more  strongly  coloured 
than  the   10°,   the  22°  stronger  than    the  20°,   the  24° 
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stronger  than  the  22°,  the  26°  much  stronger  than  the 
24°,  the  28°  stronger  than  the  26°,  the  30°  is  much  stronger 
than  the  28°,  the  40°  much  stronger  than  the  30°,  the 
45°  stronger  than  the  40°,  the  50°  much  stronger  than  the 
45°,  whilst  the  60°  and  the  70°  are  if  anything  rather 
weaker  than  the  50°.  Hanks  which  have  been  steeped 
in  this  iodine  solution  for  4  hours  show,  after  exposure 
to  the  air,  that  the  non-treated  cotton  soon  becomes 
practically  white,  and  that  the  samples  which  have  been 
treated  with  the  different  strengths  of  soda  still  exhibiting 
the  characteristic  gradation  of  colour  pointed  out  above. 
The  following  experiments  were  undertaken  with  a  view 
to  ascertain  whether  the  amounts  of  iodine  absorbed  differ 
with  the  various  kinds  of  cotton  immersed.  The  amount 
of  natural  moisture  contained  in  the  air-dry  samples 
of  cotton  yarn,  which  had  been  kept  for  two  weeks  in  a 
fairly  warm,  dry  room,  was  ascertained  in  the  usual 
manner  with  the  following  results  : — 


Moisture, 

Per  cent. 
6-12 

do.                bleached 

5-88 

Cotton  mercerised  without  tension,  unbleached  . . . 

do.                                  bleached 

Cotton  mercerised  under  tension,  unbleached   . . . 

do.                              bleached 

8-535 
8-36 
7-65 
7-45 

50  grins,  (dry  weight)  of  each  cotton  was  immersed 
in  500  c.c.  of  a  iV/100  solution  of  iodine  for  48  hours. 
The  partly  exhausted  solutions  were  titrated  in  the  usual 
way  and  the  following  results  obtained  : — 


Ordinary  cotton,   unbleached    

do.  bleached 

Cotton  mercerised  without  tension,  unbleached 

do.  bleached  . . 

Cotton  mercerised  under  tension,  unbleached 

do.  bleached  . . . 


Iodine  absorbed. 


Grm. 

0-1500 

0-1448 

0-2311 

0-2108 

0-2083 

0-1778 


It  is  thus  proved  that  mercerised  cotton  exhibits 
greater  affinity  for  iodine  than  does  ordinary  non-mer- 
cerised cotton,  and  that,  as  is  the  case  when  dyeing  with 
the  substantive  cotton  colours,  cotton  mercerised  under 
tension  absorbs  less  than  cotton  which  has  been  allowed 
to  shrink  during  the  treatment.  In  every  case  the 
bleached  cotton  absorbs  less  iodine  than  the  same 
cotton  in  the  unbleached  state. 

It  is  of  interest  to  compare  the  iodine  absorption 
values  found  in  these  experiments  with  the  values  obtained 
by  Schaposchnikoff  and  Minajeff  (loc.  cit.)  for  the  absorp- 
tion of  substantive  cotton  colours.  These  observers 
state  that  the  ratio  of  colour  absorption  between  non- 
mercerisod  and  mercerised  cotton  is  approximately  as 
100  :  140.  ' 

The  iodine  absorption  figures  compare  as  follows : — 


Mercerised 

Cotton. 

Ordinary. 

Without  tension. 

Under  tension. 

Unbleached  . . . 

100 
100 

154 

145-6 

138-8 
122-8 

As  will  be  seen,  the  values  agree  remarkably  well  with 
those  found  by  Schaposchnikoff  and  Minajeff. 

The  characteristic  manner  in  which  mercerised  cotton 
is  coloured  by  solutions  of  iodino  in  aqueous  potassium 
iodide  solution  has  been  pointed  out  above.  It  is 
known  that  ordinary  cotton  loses  the  absorbed  iodine 
quickly  and  completely  by  washing  with  water,  but  it 
has  not  been  stated  before  that  mercerised  cotton  bohaves 
differently  from  ordinary  cotton  in  this  respect.  This 
is  clearly  seen  if  non-mercerised  and  mercerised  cotton 


hanks  are  immersed  for  a  few  minutes  in  a  N/10  solution 
of  iodine.  On  very  careful  observation  of  the  effect 
produced  by  washing  with  water,  it  is  to  be  noticed  that 
after  two  or  three  applications  of  water  the  typical  brown 
coloration  of  both  the  mercerised  and  the  non-mercerised 
cotton  turn  to  a  more  chocolate  shade  ;  at  this  stage 
the  ordinary  cotton  becomes  rapidly  decolorised  whilst 
the  mercerised  cotton  turns  a  dark  navy  blue  colour, 
which,  however,  on  repeated  washing  fades  very  rapidly 
into  white. 

C.  G.  Schwalbe  (Ber.,  40,  4523)  states  that  strongly 
hydrated  celluloses  are  coloured  blackish-blue  by  zinc 
chloride  iodine  solution  and  by  solutions  of  iodine  in 
potassium  iodide  and  water,  and  that  "  zinc  chloride 
iodine  solution  and,  with  less  success,  iodine  potassium 
iodide  solution  may  be  used  for  the  detection  of  hydration 
in  cellulose."  The  author  has  found  that,  as  stated 
above,  the  cotton,  on  immersion  in  the  iodine  potassium 
iodide  solution,  becomes  coloured  a  blackish-brown, 
and  that  the  blackish-blue  coloration  of  the  mercerised 
cotton  only  appears  after  repeated  washing  with  water. 

It  was  further  found,  when  the  quantity  of  iodine  and 
of  potassium  iodide  in  the  solution  is  increased  con- 
siderably, that  the  blue  coloration  produced  on  the 
mercerised  cotton  by  washing  becomes  more  stable, 
whilst  it  is  still  possible  to  wash  out  the  iodine  completely 
from  the  non-mercerised  cotton. 

A  solution  of  20  grms.  of  iodine  dissolved  in  100  c.c. 
of  a  saturated  solution  of  potassium  iodide  in  water 
was  found  to  be  suited  for  the  characterisation  of  mer- 
cerised cotton.  If  samples  of  mercerised  cotton  are 
immersed  in  this  solution  together  with  non- mercerised 
ones,  for  a  few  seconds,  it  will  be  seen  that  after  a  few 
washings  with  water  the  ordinary  cotton  becomes  a  very 
light  chocolate  colour,  whilst  the  mercerised  sample 
remains  black.  After  a  few  more  applications  of  water, 
the  non-mercerised  cotton  becomes  white,  but  the  mer- 
cerised sample  remains  a  blueish-black  colour,  which 
only  fades  very  slowly  on  prolonged  washing. 

Further  experiments  were  made  in  which  the  cotton 
samples,  after  immersion  in  the  iodine  solution  described 
above,  were  washed  with  an  aqueous  solution  containing 
about  2  per  cent,  of  potassium  iodide  in  place  of  water  ; 
in  these  cases,  the  iodine  is  removed  from  both  samples 
more  slowly  than  by  washing  with  water,  and  the  black- 
brown  colour  of  the  samples  does  not  change  into  blueish- 
black.  After  prolonged  washing  with  this  solution,  the 
non -mercerised  cotton  becomes  ultimately  white  with 
a  brownish  tint,  whilst  the  mercerised  cotton  remains 
a  brownish-black. 

Further  washing  with  the  potassium  iodide  solution 
has  practically  no  effect  on  the  shade  of  the  mercerised 
cotton.  On  adding  water  to  the  samples,  thus  practically 
removing  the  iodide,  the  colour  of  the  mercerised  cotton 
changes  immediately  into  a  blueish-black,  whilst  the 
ordinary  cotton  becomes  quite  white. 

For  the  characterisation  of  mercerised  cotton  by  this 
method,  a  solution  containing  more  iodine,  i.e.,  30  grms. 
of  iodine  in  100  c.c.  of  saturated  solution  of  potassium 
iodide  in  water,  may  be  employed  with  advantage.  If 
samples  of  cotton  which  have  been  mercerised  with  soda 
solutions  of  different  strengths  are  immersed  in  the 
reagent  described,  and  afterwards  washed  with  water, 
or,  better  still,  with  a  2  per  cent,  aqueous  solution  of 
potassium  iodide,  the  black-brown  coloration  is  seen  to 
wash  out  tho  more  slowly  the  stronger  the  soda  solution 
with  which  the  material  has  been  treated.  It  may  be 
also  pointed  out  here  that  the  rate  at  which  tho  colora- 
tions wash  out  is  not  directly  proportional  to  tho  strengths 
of  the  caustic  soda  used  in  the  mercerisation,  and  it  was 
found  that  tho  coloration  of  tho  cotton  morcerisod  with 
soda  of  70°  Tw.  washes  out  more  quickly  than  that  of 
the  samples  treated  with  soda  of  50°  and  of  60°  Tw., 
observations  which  fully  agree  with  Hiibner  and  Pope's 
(loc.  cit.)  statemont  concerning  tho  dyeing  properties 
and  tho  amount  of  shrinkage  of  the  fibres  produced  by 
the  different  strengths  of  soda. 

For  the  purpose  of  examining  a  pattern  of  either  cloth 
or  yarn  with  a  view  to  ascertaining  the  strength  of  caustio 
soda  with  which  it  has  beon  mercerised,  a  range  of 
patterns    morcerisod    with    different    strengths    of    soda 
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should  be  prepared  for  the  purpose  of  comparison.  If 
coloured  samples  are  to  be  examined,  it  is  necessary 
either  to  discharge  the  colour  by  means  of  any  of  the  well- 
known  agents  or  the  standard  patterns  must  be  dyed 
to  approximately  the  same  shade  with  dyestuffs  similar 
to  those  which  have  been  used  in  producing  the  pattern 
under  examination.  The  patterns  are  then  immersed  in 
the  iodine  solution  for  a  few  seconds  and  washed.  With 
careful  obser\ation  the  degree  of  mercerisation  can  be 
ascertained  with  fair  accuracy.  I  shall  deal  further 
with  this  question  in  discussing  the  application  of  another 
reagent  for  the  same  purpose. 

It  has  already  been  stated  that  the  difference  in  depth 
of  shade  produced  on  mercerised  and  non-mercerised 
cotton  by  immersion  in  a  solution  of  iodine  in  potassium 
iodide  and  water  becomes  still  more  apparent  if  the 
samples  are  dried.  On  exposing  hanks  which  have  been 
immersed  in  the  solution  described  above,  to  the  action 
of  the  atmosphere,  without  drying  them  previously, 
the  iodine  fades  rapidly  and  completely  from  the  non- 
mercerised  hank  after  it  becomes  dry,  whilst  the  dark 
brown  colour  of  the  mercerised  hank  fades  very  slowly. 
Thus  hanks  of  mercerised  cotton  treated  in  this  manner, 
which  have  been  exposed  for  more  than  13  weeks,  are 
still  very  strongly  coloured. 

Hanks  of  cotton  yarn  mercerised  with  caustic  soda 
of  different  strengths,  were  immersed  side  by  side  with 
non-mercerised  yarn  in  the  reagent,  and  afterwards 
slightly  washed  and  exposed  to  the  atmosphere.  It  was 
found  that  the  non- mercerised  hank  became  soon 
decolorised ;  the  hanks  treated  with  soda  of  10°  and  of 
20°  Tw.  faded  somewhat  more  slowly,  23°  still  more  slowly, 
26°  much  more  slowly,  28°  much  more  slowly  than  26°, 
30°  much  more  slowly  than  28°.  After  about  7  weeks' 
exposure  the  30°  hank  is  still  of  a  light  brown  colour, 
the  40°  one  darker  than  the  30°,  the  50°  darker  than  the 
40°,  the  60°  slightly  darker  than  the  50°.  The  70°  hank 
is  somewhat  lighter  than  the  one  treated  at  60°,  which 
is  still,  after  this  long  exposure,  of  a  very  dark  brown 
colour.  The  fading  of  the  range  of  patterns  may  be 
accelerated  by  washing  either  with  water  or  with  potas- 
sium iodide  solution  until  the  non-mercerised  hank 
becomes  practically  white.  The  blue  colorations  of  the 
samples  which  have  been  washed  with  water  fade  much 
more  rapidly  than  the  brown  coloration  of  those  which 
have  been  washed  with  the  potassium  iodide  solution. 
The  marked  increase  in  the  length  of  time  required  to 
bring  about  the  fading  of  the  coloration  of  hanks  which 
have  been  treated  with  soda  of  26°,  28°  and  30°  Tw., 
and  the  decrease  of  that  treated  at  70°  Tw.,  again  fully 
agrees  with  Hiibner  and  Pope's  observations  referred  to 
above. 

Hanks  coloured  with  iodine  in  the  manner  described, 
which  have  been  sealed  up  air-tight  in  bottles  after 
immersion,  show  no  fading  of  the  colour  whatsoever, 
although  exposed  to  the  action  of  the  light  for  two  months. 
The  fading,  therefore,  seems  to  need  the  action  of  the  air. 

In  all  the  experiments  described  it  was  found  that 
cotton  mercerised  without  tension  reacts  more  powerfully 
than  that  mercerised  under  tension. 

In  the  microscopical  examination  of  paper-making 
fibres,  a  solution  of  zinc  chloride  and  iodine  is  largely 
employed.  (Herzberg,  Papierpriifung,  Berlin,  1902,  p.  65.) 
With  this  solution  cotton  fibres  are  coloured  claret-red, 
whilst  wood  cellulose  fibres  are  coloured  dark  blue. 
Lange  (Bericht  des  V.  Internationalen  Kongresses  fur 
angewandte  Chemie,  Berlin,  1903,  2,  p.  909)  proposes 
the  use  of  a  similar  solution  for  the  characterisation  of 
mercerised  cotton.  A*  solution  also  closely  resembling 
this  is  recommended  in  the  Journal  Soc.  Dyers  and  Col. 
(1906,  22,  250).  Samples  of  the  fabric  to  be  examined 
are  immersed  in  the  solution  together  with  non-mercerised 
cotton  and  afterwards  washed.  The  blackish-blue  colour 
of  the  non-mercerised  cotton  is  much  more  quickly 
removed  by  washing  than  that  of  the  mercerised  sample. 
The  blue  colour  of  the  mercerised  cotton  washes  out, 
however,  fairly  quickly  ;  it  is  much  less  stable  than  that 
produced  by  the  strong  iodine  potassium  iodide  reagent 
described  above,  and  therefore  naturally  much  less 
reliable,  especially  if  the  sample  under  examination  has 
been  incompletely  mercerised. 


It  has  not  been  observed  before  that  solutions  of  zinc 
chloride  containing  very  small  quantities  of  iodine  produce 
a  marked  coloration  on  mercerised  and  on  ordinary 
cotton  fibres,  and  further,  that  the  colour  reaction  is 
influenced  by  the  strength  of  the  zinc  chloride  solution 
used.  This  may  be  shown  by  the  use  of  a  standard 
solution  prepared  by  dissolving  1120grms.  of  zinc  chloride 
in  480  c.c.  of  water  and  by  gradually  diluting  this  solution 
and  adding  to  each  20  c.c.  of  the  different  dilutions, 
4  drops  of  the  following  iodine  solution,  corresponding 
to  approximately  0-00195  grin,  of  free  iodine  : — 1  grm.  of 
iodine,  20  grms.  of  potassium  iodide,  100  c.c.  of  water. 
This  iodine  solution  ha^  been  used  in  all  the  tests  described 
in  this  investigation.  If  the  amount  of  iodine  above 
noted  is  added  to  20  c.c.  of  water,  and  if  mercerised  and 
non-mercerised  cotton  are  immersed  in  this  solution,  it 
will  be  noticed  that  the  samples  are  very  faintly  yellowish 
tinted  only ;  the  two  samples  behave  practically  identically. 
In  the  following  solutions  which  contain  zinc  chloride, 
the  amount  of  zinc  chloride  is  given  in  grms.  in  300  c.c. 
of  solution. 

20  grms. — The  action  of  the  small  amount  of  zinc 
chloride  is  distinctly  noticeable.  The  samples  are  of  a 
light  brownish  colour,  the  mercerised  slightly  darker  than 
the  non-mercerised. 

40  grms. — The  action  is  much  stronger  than  the  above, 
and  the  mercerised  cotton  is  considerably  darker  than 
the  non-mercerised. 

60  and  80  grms. — The  shade  of  the  samples  is  a  bright 
brown,  the  difference  between  the  two  samples  is  about 
the  same  as  with  40  grms. 

100  grms. — The  shade  of  the  samples  changes  more 
into  a  chocolate  brown,  and  the  mercerised  cotton  is 
much  darker  than  the  non-mercerised. 

120,  140,  160,  180,  200  grms.— The  shade  of  chocolate 
becomes  gradually  more  and  more  blueish  as  the  zinc 
chloride  solution  becomes  stronger ;  the  shade  of  the 
mercerised  cotton  becomes  gradually  darker  and  darker, 
whilst  that  of  the  non-mercerised  cotton  alters  but  little 
in  strength,  and  if  anything  becomes  lighter. 

220,  240,  260  grms. — The  shade  changes  into  still  more 
blueish-chocolate. 

280  grms. — At  this  strength  the  mercerised  cotton 
changes  to  a  very  dark  reddish  navy  blue  shade,  whilst 
the  non-mercerised  sample  is  only  very  faintly  tinted 
reddish.  The  difference  in  depth  of  shade  with  this 
concentration  of  the  zinc  chloride  solution  is  more  pro- 
nounced than  at  any  other. 

300, 320, 340, 360, 380  grms.— The  shade  of  the  mercerised 
cotton  becomes  gradually  more  greenish  until  380  grms. 
is  reached,  when  it  is  of  a  bright  greenish-blue.  The 
difference  between  the  mercerised  and  the  non-mercerised 
cotton  becomes  gradually  less  pronounced  as  the  strength 
of  the  solution  increases  from  280  to  380  grms.,  and  the 
shade  of  the  non-mercerised  samples  increases  gradually 
in  strength. 

400  grms. — This  solution  only  penetrates  very  slowly, 
and  the  samples  become  but  very  faintly  tinted. 

If  the  patterns  are  allowed  to  remain  in  the  different 
solutions  it  will  be  noticed  after  24  hours'  immersion 
that  those  steeped  in  the  solutions  of  from  0  to  200  grms. 
have  all  become  colourless.  At  from  220  to  280  grms., 
the  non-mercerised  cotton  is  colourless,  whilst  the  shade 
of  the  mercerised  samples  ranges  from  a  reddish-violet 
at  220  grms.  to  a  blueish-violet  at  280  grms.  At  300  grms. 
the  ordinary  cotton  is  slightly  coloured,  whilst  the  mer- 
cerised sample  is  a  dark  blue  shade.  At  320  grms.  both 
ordinary  and  mercerised  cotton  are  deeper  and  bluer  in 
shade  than  at  300  grms.  With  340  grms.,  both  samples 
become  very  dark  blue  in  colour,  and  the  mercerised 
slightly  deeper  than  the  non-mercerised.  At  360  and 
380  grms.,  the  difference  between  the  two  samples  becomes 
again  more  distinct,  the  mercerised  cotton  being  lighter 
and  the  shade  of  both  being  more  of  a  greenish- blue. 
At  400  grms.  the  mercerised  cotton  is  faintly  greenish- 
blue  tinted,  and  the  non-mercerised  one  colourless. 

During  this  long  exposure  the  iodine  slowly  disappears 
from  the  solution  ;  a  similar  result  is  obtained  if  the 
patterns,  after  immersion  in  the  zinc  chloride  iodine 
solutions,  are  steeped  in  zinc  chloride  solutions  of  strengths 
identical  with  those  from  which  the  respective  patterns 
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have  been  taken.  The  non-mercerised  and  the  weakly 
mercerised  samples  are  always  much  more  quickly  de- 
colourised than  those  which  have  been  mercerised  with 
strong  soda  solutions. 

On  heating  the  zinc  chloride  iodine  solution  which 
gives  the  most  distinct  reaction,  and  then  immersing  the 
samples  of  mercerised  and  non-mercerised  cotton,  no 
colouration  is  produced  ;  on  cooling,  however,  the  dark 
navy  blue  colouration  of  the  mercerised  cotton  at  once 
appears. 

Experiments,  similar  to  those  described,  were  made  in 
which  a  still  smaller  amount  of  iodine  was  used  (2  drops 
of  iodine  solution  to  20  c.c.  of  the  reagent,  corresponding 
to  about  0-000974  grm.  of  iodine).  The  reaction  proceeds 
much  more  slowly,  the  maximum  strength  of  coloration 
appearing  after  from  20  to  30  minutes  immersion.  As  in 
the  above  experiments,  the  solution  containing  280  grms. . 
of  zinc  chloride  in  300  c.c.  of  solution  gives  the  most 
distinct  result ;  with  this  the  mercerised  cotton  turns  a 
dark  reddish-blue,  whilst  the  non-mercerised  remains 
practically  white. 

From  the  manner  in  which  the  coloration  of  the  two 
cottons  changes  with  the  strength  of  the  zinc  chloride 
solution,  it  must  be  clear  that  to  get  satisfactory  results 
the  zinc  chloride  solution  must  be  carefully  prepared  to 
the  strength  given  ;  for  the  same  reason,  it  is  also  of 
importance  to  employ  an  iodine  solution  of  approximately 
the  strength  stated. 

It  has  already  been  pointed  out  that  it  is  possible,  with 
a  certain  degree  of  accuracy,  to  ascertain  by  means  of 
the  iodine  potassium  iodide  solution  the  strength  of  caustic 
soda  solution  which  has  been  employed  in  the  mercerisa- 
tion  of  cotton  goods.  The  zinc  chloride  iodine  solution 
given  above  is,  however,  still  better  suited  for  this  purpose. 
By  means  of  this  solution,  the  depth  of  colouration  of  the 
samples  can  be  very  readily  compared,  whilst  comparison 
by  washing  the  samples,  as  is  necessary  when  using  the 
other  solution,  is,  without  doubt,  less  convenient  and 
more  difficult. 

In  the  following  experiments,  in  which  cotton  samples 
are  immersed  which  have  been  mercerised  with  different 
strengths  of  caustic  soda,  the  amount  of  iodine  added  to 
100  c.c.  of  the  zinc  chloride  solution  is  given  in  drops  of 
the  iodine  potassium  iodide  solution  described  above. 

(1)  With  20  drops. 

Cotton   mercerised   with   caustic   soda   of  — °Tw. 
0°— Slightly  reddish  tinted. 

10° — Little  stronger  tinted  than  0,  shade  a  faint  reddish 
chocolate. 

20° — Considerably  darker  than  10 — shade  more  of  a 
blueish  chocolate. 

23° — Darker  than  20  and  shade  still  more  blueish. 

26° — Much  darker  than  23 — shade  a  blueish  chocolate. 

30° — A  very  dark  reddish  navy  blue — shade  very  much 
darker  than  26. 

40°,  50°,  60°,  and  70°— All  black. 

(2)  With  10  drops. 

0° — Remains  white. 
10° — Very  faintly  brownish  tinted. 
20° — Quite  distinct  from  10,  the  shade  being  stronger 
and  more  of  a  chocolate. 

23° — Still  more  blueish  and  a  little  stronger  than  20. 

2GC— Much  darker  and  bluer  than  23. 

30° — Much  darker  than  20 — shade  a  reddish  blue. 

40      Much  darker  than  30. 

50°,  60°,  70°— Darker  than  40. 

(3)    With  5  drops. 

0°,  10°,  20°,  23°,  26°— Colourless. 

30° — Just  faintly  tinted  blueish. 

40°_Very  light  blue. 

50° — Much  stronger  blue  than  40. 

60° — Practically  the  same  as  50,  but  if  anything  a 
trifle  lighter. 

70°—  Lighter  than  either  50  or  80. 

The  foregoing  experiments  clearly  demonstrate  that 
solutions  (1)  and  (2)  may  bo  employed  for  the  purpose  of 
deciding    whether    cotton    has    been    treated    with    soda 


solutions  of  from  10  to  30°  Tw.  strength,  whilst  solution  (3) 
will  produce  distinct  colorations  if  soda  of  from  30  to 
60°  Tw.  has  been  employed. 

The  fading  of  the  blue  colorations  produced  by  the 
reagent  may  be  applied  as  a  further  means  of  deciding 
the  strength  of  the  soda  used  in  treating  the  sample  in 
question.  If  the  samples  are  removed  from  the  zinc 
chloride  iodine  solution  and  exposed  to  the  action  of  the 
air,  the  colours  fade  in  the  inverse  ratio  of  their  strength  ; 
this  is  particularly  striking  when  solution  ( 1 ),  or  a  solution 
containing  even  more  iodine,  is  used,  the  non-mercerised 
sample  and  the  weakly  mercerised  ones  becoming  rapidly 
white.  The  fading  proceeds  much  more  slowly  if  the 
samples  are  allowed  to  remain  in  the  zinc  chloride  iodine 
solution,  or  if  they  are  placed  in  a  fresh  solution  of  zinc 
chloride  without  iodine. 

If  the  reaction  is  applied  to  cloth,  it  is  advisable  to  first 
wet  out  the  samples  thoroughly,  and  to  squeeze  them 
well  between  filter  paper  before  immersion  into  the 
reagent.  Discharging  of  the  colour  of  the  sample  is  only 
necessary  if  its  shade  is  too  dark  to  show  the  blue  coloura- 
tion distinctly,  or  if  the  degree  of  mercerisation  has  to  be 
determined.  The  test  is  not  interfered  with  by  previously 
discharging  the  colour.  If,  in  testing  coloured  patterns, 
any  suspicion  exists  that  the  pattern  has  only  been 
weakly  mercerised,  part  of  the  pattern  should  be  immersed 
in  zinc  chloride  solution  of  standard  strength  without 
iodine  ;  in  this  manner  very  faint  colour  changes  may  be 
readily  detected.  Colours,  in  the  production  of  which 
tannic  acid  has  been  employed,  should  be  stripped,  as 
otherwise  the  reaction  proceeds  very  slowly.  It  is  hardly 
necessary  to  point  out  here  that  goods  containing  starch 
cannot  be  used  in  the  reaction  until  the  starch  has  been 
completely  removed. 

It  has  already  been  stated  that  cotton  which  has  been 
mercerised  without  tension  shows  a  higher  reactivity 
than  that  mercerised  under  tension  ;  this  applies,  natur- 
ally, also  to  the  reactions  given  above.  There  is  obviously 
no  reason  to  suppose  that  caustic  soda  of  mercerising 
strength  is  employed  intentionally  in  the  industries  for 
mercerising  cotton  goods  without  tension  ;  the  fact  stated 
above  is  therefore,  of  little  importance  as  far  as  these 
tests  are  concerned.  It  is,  in  my  opinion,  of  no  great 
importance  to  those  concerned  whether  cotton  goods  havo 
been  mercerised  at  say  50°,  or  55°,  or  60°  Tw.,  it  being 
well  known  that  cotton  which  has  been  treated  properly 
with  solutions  of  these  strengths  becomes  thoroughly 
mercerised.  It  is,  however,  of  immense  importance  to 
ascertain  with  absolute  certainty  whether  soda  solutions 
have  been  used  of  such  strengths  that  the  typical  effect 
of  mercerisation   has  not   been   obtained. 

It  was  of  interest  to  ascertain  whether  cotton  treated 
with  mercerising  agents,  other  than  caustic  soda,  coidd  be 
distinguished  by  means  of  the  typical  zinc  chloride 
iodine  solution.  Cotton  which  has  been  mercerised  with 
either  sulphuric,  nitric,  or  syrupy  phosphoric  acid,  or 
with  saturated  zinc  chloride  solution,  saturated  solution 
of  sodium  sulphide,  or  saturated  solution  of  barium 
mercuric  iodide,  gives  the  ■  characteristic  blue  reaction. 
Cotton  treated  with  hydrochloric  acid,  saturated  potassium 
mercuric  iodide,  or  potassium  iodide  solution  behaves 
similar  to  ordinary  cotton,  in  that  the  bluo  colouration 
is  not  produced.  It  is  known,  however  (Hiibner  and  Pope, 
loc.  cit.),  that  the  action  of  these  reagents,  although 
considerably  weaker,  is  similar  to  that  of  caustic  soda. 
Cotton  hanks  treated  with  these  agents  were  therefore 
immersed  in  zinc  chlorido  iodino  solutions,  together  with 
non-mercerised  cotton,  containing  larger  quantities 
of  zinc  chloride  than  the  one  descVibed. 

Onus,  of  zinc_chlorido  in  300  c.c.  of  solution. 
Cotton  treated  with  hydrochloric  acid. 

300  and  320- — Treated  cotton  a  trille  redder  in  shade 
than   non-mercerised. 

340.  Treated  cotton  distinctly   more  strongly 

coloured  than  ordinary  cotton,  but  not 
so  strongly  as  mercerised  OOtton. 

860.  Treated    cotton    more    strongly    coloured 

than  the  non-mercerised,  bluer  in  shade 
than  at  310,  and  nearly  us  strong  as 
mercerised  cotton. 
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S80k  The  cotton  treated  with  hydrochloric  acid 

goes  as  quickly  blue  as  the  mercerised 
sample,  whilst  the  non -mercerised 
cotton  colours  much  more  slowly. 

Cotton  treated  with  saturated  solution  of  potassium 
mercuric  iodide. 

300   and  3'20. — Same  as  non  mercerised  sample. 

340.  Treated    cotton    a    little    more    greenish- 

blue  than  the  non-mercerised  sample. 

360.  Treated     cotton     colours     much     more 

quickly  than  non-mercerised  cotton. 

3S0.  The  treated  sample  turns  as  quickly  blue 

as  the  mercerised  cotton. 

Cotton  treated  with  saturated  solution  of  potassium 
iodide. 

300  to  360.  Same  as  cotton  treated  with  potassium 
mercuric  iodide. 

3S0.  The  sample  treated  with  potassium  iodide 

colours  nearly  as  quickly  blue  as  the 
mercerised  cotton,  and  certainly  much 
more  quickly  than  non-mercerised 
cotton. 

It  is,  therefore,  shown  that  all  these  cottons  treated  with 
higher  strengths  of  zinc  chloride  show  a  greater  reactivity 
than  does  non-mercerised  cotton,  in  that  the  coloration 
appears  much  more  rapidly.  The  difference  in  depth  of 
shade  is  certainly  much  more  distinct  with  the  cotton 
samples  which  have  been  treated  with  either  hydro- 
chloric acid  or  with  potassium  mercuric  iodide,  as  compared 
with  those  which  have  been  treated  with  potassium  iodide 
solution.  This  affords  further  proof  of  the  correctness 
of  the  shrinkage  figures  given  in  Hiibner  and  Pope's  paper, 
and  the  behaviour  of  cotton  treated  with  these  agents 
towards  the  substantive  cotton  colours. 

Knecht  (J.  Soc.  Dyers  and  Col.,  1905,  21,  189),  has 
pointed  out  that  cotton  treated  with  human  saliva  shows 
increased  affinity  for  substantive  cotton  colours.  Cotton 
treated  in  this  manner  gives  a  distinct  reaction  with  the 
zinc  chloride  iodine  reagent  described  ;  the  colouration 
is  similar  to  that  given  by  cotton  which  has  been  treated 
with  a   weak  solution  of  caustic   soda. 

Hanks  of  cotton  were  immersed  in  a  nearly  saturated 
solution  of  caustic  potash  in  absolute  alcohol  for  one  hour, 
one  hank  being  then  washed  with  absolute  alcohol  and 
the  other  with  water  until  free  from  potash.  Both  samples 
gave  the  characteristic  blue  colouration  with  the  zinc 
chloride  iodine  solution. 

Solutions  other  than  zinc  chloride,  with  the  addition  of 
minute  quantities  of  iodine  dissolved  in  potassium 
iodide  and  water. 

Sulphuric  acid  (sp.  gr.  1.84)  was  mixed  with  water  in  the 
proportions  given  below,  and  to  20  c.c.  of  each  of  the  acid 
solutions,  potassium  iodide  iodine  solution  was  added, 
equal  to  approximately  0-000973  grm.  of  iodine.  Hanks 
of  non-mercerised  and  of  mercerised  cotton  were  immersed 
in  the  different  solutions,  and  the  following  observations 
made. 

Acid  solution. 

Water    SulPh™c 
acid 


c.c. 

100 

95 


90 


c.c. 
0 
5 


10 


85  to  75    15  to  25 


Practically  no  coloration. 

The  coloration  becomes  more  distinct  ; 
the  non-mercerised  cotton  shows  a 
brownish  tint  and  the  mercerised 
sample  is  distinctly  yellowish 
coloured. 

Both  samples  are  now  more  strongly 
tinted  than  in  the  last  solution  ; 
the  mercerised  is  a  little  stronger 
in  shade  than  the  non-mercerised 
cotton. 

The  reddish-brown  shade  of  the  cotton 
increases  gradually  with  tha  increase 
in  the  strength  of  the  acid  solution 
used,  and  the  difference  in  depth 
of  shade  between  the  two  samples 
becomes  gradually  more  apparent. 


Acid  solution. 
Water   ^urio 


c.c 
70 


c.c. 
30 


On  immersion  of  the  hanks  it  is 
immediately  noticed  that  the  mer- 
cerised cotton  is  rapidly  coloured 
a  reddish-brown  shade,  whilst  the 
non-mercerised  sample  colours 
much  more  slowly.  The  shade  of 
the  samples  is  somewhat  redder  and 
brighter  than  the  brown  coloration 
produced  on  cotton  by  immersion  in 
a  much  stronger  solution  of  iodine 
in  aqueous  potassium  iodide. 

65  35  The    colouration    of    both    samples 

changes  towards  a  chocolate  brown. 

60  40  The  shade  of  the  mercerised  cotton 

changes  still  more  towards  choco- 
late, whilst  that  of  the  non-mercer- 
ised sample  changes  less. 

55  45  The    mercerised    hank,    immediately 

on  immersion,  becomes  a  heavy 
brownish -violet  colour,  whilst  the 
non-mercerised  cotton  assumes  a 
much  lighter  chocolate  shade.  It 
is  of  interest  to  note  that  the 
mercerised  hank,  after  having  been 
in  contact  with  this  particular 
strength  of  acid  for  a  short  time 
begins  to  wriggle  very  strongly, 
but  the  non-mercerised  cotton 
seems  hardly  acted  upon  by  the 
acid. 

50  50  Both  hanks  turn  rapidly  reddish  blue 

in  shade  and  then  soon  become 
black.  Both  hanks  wriggle  very 
strongly  in  this  solution. 

The  fact  that  the  coloration  produced   by  the  small . 
quantity  of  iodine  in  the  two  last  sulphuric  acid  solutions 
on   mercerised   cotton   appears   so  rapidly  and   so   very 
strongly  made  it  of  interest  to  add  still  less  iodine  to 
the    sulphuric    acid    solution    which    produces   the    most 
distinct  reaction  (45  c.c.   sulphuric  acid +  55  c.c.    water). 
If  1  drop  of  the  iodine  potassium  iodide  solution  given 
above  is  added  to  200  c.c.  of  the  sulphuric  acid  solution, . 
the    samples    of    mercerised    cotton     immediately    turn 
a    dark   navy    blue    shade    on    immersion,    whilst    non- 
mercerised  cotton  is  but  faintly  tinted.     After  5  hours' 
immersion,  the  non-mercerised  cotton  has  become  a  light . 
dull  blue. 

If  this  solution  is  used  as  a  reagent  for  the  character- 
isation of  mercerised  cotton,  great  care  must  be  exercised 
in  avoiding  excess  of  iodine  in  the  solution.  A  very 
slight  increase  in  the  amount  of  iodine  added  will  tend 
to  produce  the  blue  coloration,  not  only  on  the  mercerised, 
but  also  on  the  non-mercerised  cotton.  The  blue  colora- 
tion of  the  mercerised  cotton  appears  more  rapidly  with 
the  sulphuric  acid  iodine  reagent  than  it  does  with  the 
zinc  chloride  iodine  solution,  but  the  former  has  the 
distinct  drawback  that,  as  pointed  out  above,  the  differ- 
ence in  the  depth  of  coloration  between  the  non-mercerised 
and  the  mercerised  samples  becomes  less  distinct  if  they 
are  allowed  to  remain  in  the  reagent  for  some  time. 

Phosphoric  acid. — Syrupy  phosphoric  acid  was  mixed 
with  water  in  the  proportions  given  below,  and  to  20  c.c. 
of  each  of  the  acid  solutions  potassium  iodide  iodine 
solution  was  added,  containing  approximately  0-000973 
grm.  of  free  iodine.  The  following  observations  were 
made  on  immersing  mercerised  and  non-mercerised 
cotton  in  these  solutions  : — 

C.c.  phosphoric  acid  in  100  c.c.  of  solution. 
5  and  10.       No  coloration  is  noticed. 
15,  20,  25.  A   slight   increase   in    the   depth    of   the 

yellow  coloration  is  seen. 
30  and  35.      The  yellow  changes  to  a  more  reddish  tint, 
but  there  is  practically  no  difference  in 
the  depth  of  colour  of  the  mercerised  as . 
compared  with  the  non-mercerised  cotton- 
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40  to  100.  The  brown  coloration  increases  gradually 
in  strength  and  becomes  redder  in  tone, 
until  the  solution  contains  80  parts  of 
acid  in  100  parts.  At  this  strength  the 
shade  changes  more  to  chocolate. 
100.  Gives  the  most  distinct  reaction  ;    the  mer- 

cerised cotton  is  of  a  very  deep  chocolate 
colour,  whilst  the  non-mercerised  sample 
is  very  much  lighter  in  colour. 
The  colour  of  the  acid  iodine  solution  up  to  45  acid 
in  100  parts  of  solution  is  a  very  light  yellowish  tint, 
similar  to  that  of  water  to  which  a  very  small  amount  of 
iodine  solution  has  been  added.  This  yellow  tint  gradu- 
ally becomes  more  reddish  with  increasing  strength  of 
the  acid  solution.  At  the  concentration  of  55  acid  in 
100  parts  of  solution,  however,  the  light  yellow  tint  of 
the  solution  changes  to  a  deep  golden  yellow.  If  a  still 
smaller  amount  of  iodine  is  used  in  conjunction  with  the 
syrupy  phosphoric  acid,  the  difference  in  the  strength 
of  the  coloration  of  mercerised  as  compared  with  non- 
mercerised  cotton  becomes  still  more  apparent,  and  the 
shade  produced  is  more  blueish-chocolate  in  character. 

Nitric  acid. — The  proportion  of  nitric  acid  (sp.  gr.  1-42) 
to  water  and  of  the  amount  of  iodine  added  to  each 
solution  is  given  as  in  the  last  set  of  experiments. 
.5.  No  reaction. 

10.  Very  slight  brownish  coloration. 

15  to  25.  The  colour  of  the  samples  increases  gradu- 
ally in  strength,  and  the  difference  in  the 
depth  of  coloration  between  mercerised 
and  non-mercerised  cotton  becomes  more 
distinct. 
.30.  The  mercerised  cotton  is  coloured  a  very 

heavy  reddish  brown,  whilst  the  ordinary 
cotton  is  of  a  light  brown  colour. 
Above  30.       The  iodine  is  precipitated  from  solution. 

Hydrochloric   acid. — The   different  amounts  of   hydro- 
chloric acid  (sp.  gr.   1-21)  are  given  in  parts  in  100  of 
.  solution  ;    the  quantity  of  iodine  added  to  each  strength 
of  acid  is  the  same  as  in  the  former  sets  of  trials. 
0  to  15.  No  action. 

.20.  Both  samples  tinted  brownish. 

25  and  30.      The   brownish   colour   of  the  two   samples 

increases  gradually  in  strength. 
:  35  to  70.        The  strength  of  the  coloration  increases  with 
the  strength  of  the  acid  solution,  and  the 
brown   becomes   more  reddish   in   shade. 
At  70,  the  mercerised  cotton  is  coloured  a 
heavy    reddish    brown,    whilst    the    non- 
mercerised    sample    is    of    a    very    light 
brown  colour. 
"75  to  100.      The    strength    of    the    coloration    of    both 
samples     increases    gradually,     and     the 
shade  changes  to  a  chocolate  brown.     At 
100,  the  mercerised  cotton  is  very  heavily 
coloured. 
After  an  immersion  of  48  hours  in  the  different  solutions, 
.  all  the  samples  of  non-mercerised  cotton  become  white. 
The  coloration  of  the  mercerised  samples  which  have 
been  immersed  in  the  solutions  containing  up  to  75  parts 
of  acid  in  100  parts  also  become  discharged,  whilst  those 
in  the  solutions  containing  above  75  acid  still  remain 
distinctly  coloured. 

Aluminium  chloride. — In  the  following  experiments 
4  drops  of  the  potassium  iodide  iodine  solution  were 
added  to  20  c.c.  of  each  of  the  different  strengths  of  the 
aluminium  chloride  solution.  Observations  were  taken 
after  30  minutes'  immersion  of  the  mercerised  and  non- 
mercerised  cotton  samples. 

Grms.  of  aluminium  chloride  in  100  c.c.  of  solution. 
(1)  06-7  Tho  non- mercerised  cotton  becomes  of  a 
reddish,  and  tho  mercerised  cotton  of  a 
blueish-chocolate  shade  of  about  tho  same 
intensity. 
\{2)  60*0  The  shade  of  the  non-mercerised  cotton  is  a 
little  rodder  and  that  of  tho  morcorised 
sample  a  little  bluer  than  (1).  Tho  shado 
of  the  latter  is  slightly  deeper  than  that 
of  the  former. 


(3)  53-0         The  non -mercerised  cotton  is  lighter,  but  of 

the  same  shade  as  (2) ;  the  mercerised 
sample  is  bluer  than  sample  (2),  the  shade 
becoming  a  greyish  chocolate.  The  colour 
of  the  mercerised  sample  is  at  this  strength 
of  solution  distinctly  stronger  than  that 
of  the  non-mercerised. 

(4)  46-7         The  shade  of  the  non-mercerised  cotton  is 

the  same  as  that  of  (2)  and  (3)  but  much 
lighter,  whilst  the  coloration  of  the  mer- 
cerised sample  tends  still  more  towards  a 
grey.  The  difference  in  the  strength  of 
the  coloration  of  the  two  samples  is  still 
more  apparent  than  in  (3). 

(5)  40*0         The    non-mercerised    cotton    is    only    very 

slightly  tinted,  and  the  colour  of  the 
mercerised  cotton  becomes  a  dark  reddish 

grey- 

(6)  33*0         The  non-mercerised  cotton  is  hardly  tinted  ; 

the  shade  of  the  mercerised  sample  is 
somewhat  bluer  and  weaker  than  that 
of  (5). 

(7)  26-7.        The  non-mercerised   sample  remains   prac- 

tically colourless,  whilst  the  mercerised 
cotton  assumes  a  still  lighter  blueish  grey 
tint  than  in  (6). 

(8)  20-0.        The  non-mercerised  cotton  remains  practic- 

ally colourless,  and  the  mercerised  sample 
becomes  of  a  greenish-grey  tint,  still 
lighter  than  that  of  (7). 

The  brown  coloration  of  the  ordinary  cotton  produced 
by  aluminium  chloride  solutions  in  conjunction  with 
iodine  increases  gradually  in  strength  with  the  strength 
of  the  solution,  but  the  shade  of  colour  does  not  alter 
materially.  The  strength  of  the  coloration  of  the  mer- 
cerised cotton  increases  with  the  strength  of  the  solution 
until  100  c.c.  of  solution  contain  46  7  grms.  of  aluminium 
chloride  ;  above  this  strength,  no  further  increase  in  the 
strength  of  the  coloration  is  produced.  The  shade  of 
colour  assumed  by  the  mercerised  cotton  changes  gradu- 
ally from  a  greenish-grey  tint  (with  the  weakest  solution) 
to  a  more  and  more  reddish-grey,  and  then  gradually  into 
a  blueish-chocolate.  The  reaction,  on  the  whole,  pro- 
ceeds more  slowly  than  the  zinc  chloride  iodine  reaction. 

After    2    hours    immersion. — (5)  The    non-mercerised 
cotton    becomes    colourless    and    the    mercerised 
sample  of  a  medium  grey  colour.     (4)  The  non- 
mercerised  sample  becomes  brownish  in  tint  and 
the  mercerised  cotton  assumes  a  very  dark  greyish 
chocolate  shade. 
After    4    hours'    immersion. — (4)  The    non-mercerised 
cotton   becomes  colourless,   whilst  tho  mercerised 
sample  remains  of  a  very  dark  greyish-chocolate 
colour  and  nearly  black. 
After   three  days'    immersion. — (4)  The   shade   of  the 
mercerised  cotton  remains  practically  unchanged. 
From  the  foregoing  experiments  it  will  be  seen  that 
the  colour  reactions  produced   on  mercerised  cotton  by 
means  of  aluminium  chloride  solutions  in  conjunction  with 
very  small  amounts  of  iodine  may  be  quite  well  applied 
to  tho  characterisation  of  mercerised  cotton.     For  this 
purpose  the  following  roagent  can  be  conveniently  used. 
From  15  to  20  drops  of  the  iodine  potassium  iodide  solution 
given  above  are  added  to  100  c.c.  of  solution  containing 
46*7   grms.    of    aluminium   chloride.      Mercerised  cotton 
steeped  in  this  solution  becomes  of  a  very  dark  brownish 
chocolato   shade   after    1    hour's   immersion,    whilst   non- 
mercerisod  cotton  remains  practically  while. 

Tho  action  on  mercerised  and  non-mercerised  cotton  of 
minute  quantities  of  iodine  in  aqueous  potassium  iodide 
solution  in  conjunction  with  othor  salts,  such  as  mag- 
nesium, calcium,  and  strontium  chlorides,  potassium 
iodide,  sodium  acotate,  organic  compounds,  etc.,  has  also 
been  examined  and  is  at  presont  still  under  investigation. 
Tho  author  finds  that  somo  of  tho  reactions  sot  forth  in 
the  present  papor  are  of  value  in  tho  characterisation  of 
tho  different  typos  of  artificial  silks ;  this  investigation  ia 
still  in  progress  and  will  also  bo  extended  toother  textile- 
and  papor-making  fibres.  Ho  hopes  to  lay  the  results  of 
these  investigations  before  the  Society  at  an  early  date. 
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The  author  desires  to  acknowledge  the  valuable  services 
rendered  by  his  assistant,  Mr.  Sidney  H.  Higgins,  M.Sc, 
in  connection  with  the  large  amount  of  experimental  work 
involved. 

Discussion. 

The  Chairman  considered  that  the  tests  brought  forward 
would  be  of  considerable  help  to  merchants  and  would 
in  many  instances  save  considerable  trouble  and  expense. 
He  wished  to  know  whether  the  results  shewing  the 
different  colorations  with  the  different  degrees  of  mercerisa- 
tion  agreed  with  the  facts  obtained  in  practice  by  using 
different  strengths  of  caustic  soda  in  the  mercerising 
process  1 

Mr.  J.  H.  Lester  agreed  with  Mr.  Hiibner  that  micro- 
scopical examination  was  of  little  or  no  value  for  deter- 
mining the  degree  of  mercerisation  of  cotton,  but  he 
wished  to  know  whether  cotton  which  had  been  mercerised 
with  low  strengths  of  soda  shewed  any  distinct  microscopic 
characteristics.  Did  the  time  of  mercerisation  influence 
the  reactions  shewn  by  the  author  ?  It  would  be  also 
of  interest  to  know  whether  the  stripping  agents  employed 
in  discharging  coloured  patterns  would  in  any  way  inter- 
fere with  the  reactions  brought  forward. 

Dr.  F.  H.  Bowman  said  that  the  author  had  stated 
that  mercerised  cotton  absorbed  more  of  his  test  solution 
than  unmercerised  ;  and  that  cotton  mercerised  under 
tension  absorbed  less  colour  than  that  treated  without 
tension.  He  (Dr.  Bowman)  had  always  understood  that 
mercerised  cotton  could  be  dyed  with  a  smaller  amount 
of  colour  and  at  less  cost  than  ordinary  cotton,  and  this 
was  one  of  Mercer's  claims.  In  his  opinion  microscopical 
examination  was  a  good  means  of  distinguishing  mercerised 
cotton  only  when  it  was  fully  mercerised  and  could  not 
be  relied  on  except  then.  His  own  experiments  indicated 
that  mercerised  cotton  absorbed  more  dye. 

Mr.  W.  F.  A.  Ermen  said  the  author  had  pointed  out 
that  great  care  should  be  used  in  preparing  such  a  solution 
of  zinc  chloride  as  would  give  the  most  distinct  colour 
reaction  with  mercerised  cotton.  He  also  understood 
that  the  amount  of  iodine  added  had  to  be  carefully 
adjusted  so  as  to  avoid  tinting  of  the  unmercerised 
samples.  He  should  like  to  know  whether  a  sample 
which  had  been  immersed  in  a  wrongly  made  up  solution 
once  could  be  rendered  colourless  and  used  a  second 
time  in  a  solution  of  a  different  strength,  or  whether 
the  re-action  would  not  take  place  a  second  time  ? 

Dr.  B.  W.  Gerland  asked  whether  the  reaction  was 
influenced  by  using  different  kinds  of  cotton  in  the 
process  of  mercerisation. 

Prof.  W.  J.  Pope  observed  that  he  could  substantiate 
all  that  had  been  said  in  testimony  of  the  simplicity 
and  efficiency  of  the  Hiibner  test  for  mercerised  cotton. 
The  test  was  one  which  was  greatly  needed  in  the 
Manchester  trade  and,  in  the  hands  of  the  chemist,  would 
give  practically  all  the  information  needed  as  to  the 
manner  in  which  a  particular  piece  had  been  mercerised. 
He  deprecated,  however,  the  suggestion  that  the  test 
might  be  applied  by  the  merchant  himself,  and  thought 
that,  if  such  a  procedure  became  customary,  trouble 
and  disputes  would  infallibly  result. 

Mr.  R.  B.  Brown  said  that  the  author  had  pointed 
out  the  analogy  between  iodine-  and  colour-absorption 
by  mercerised  cotton  ;  might  not  the  colour  absorption 
be  used  to  ascertain  the  degree  of  mercerisation  ?  AVas 
there  any  relation  between  the  extent  of  fading  of  the 
iodine  colorations  produced  on  mercerised  and  unmer- 
cerised cotton,  and  that  of  colouring  matters  ?  Had 
the  zinc  chloride  iodine  reagent  been  used  on  both  bleached 
and  unbleached  cotton,  and  if  so  was  there  any  marked 
difference  in  the  result  ? 

Mr.  R.  E.  Ceowther  asked  whether  it  were  possible 
to  apply  the  reaction  successfully  to  mercerised  cotton 
which  had  been  dyed  with  Aniline  Black  and  subsequently 
discharged  with  potassium  permanganate.  The  author 
had  shewn  patterns  indicating  by  colour-difference  the 
amounts  of  iodine  absorbed  by  mercerised  as  compared 
with  ordinary  cotton ;  would  it  not  be  possible  to 
ascertain  volumetricahy  the  respective  amounts  of  iodine 
which  had  been  absorbed  by  the  cotton  mercerised  with 
different  strengths  of  caustic  soda  ? 


Mr.  J.  H.  Gilbertson  said  that  he  had  tried 
Mr.  Hubner's  solutions  of  potassium  iodide  and  iodine, 
and  of  zinc  chloride  and  iodine,  on  samples  of  cloth 
mercerised  and  dyed  with  Aniline  Black  by  various 
methods,  such  as  the  prussiate-,  the  vanadium-,  the 
copper-,  and  the  one-bath  black.  He  found,  on  stripping 
the  blacks  by  means  of  potassium  permanganate  and 
oxalic  acid,  and  then  treating  the  patterns  with  the 
two  reagents,  that  they  gave  excellent  results  in  defining 
between  mercerised  and  non-mercerised  cotton. 

He  did  not  suppose  that  it  was  Mr.  Hubner's  intention 
to  recommend  his  reagents  for  the  purpose  of  defining, 
the  strengths  of  the  caustic  soda  used  in  mercerising, 
cloth  if  soda  of  say  from  50°  to  70°  Tw.  has  been  used. 
With  soda  of  these  strengths,  the  amount  of  tension  or 
stretch  obtained  in  the  various  types  of  mercerising, 
machines  varied  considerably.  This  would,  therefore, 
show  differences  with  the  reagents,  although  the  same 
strength  of  caustic  soda  might  have  been  used  in  every 
case.  He  also  found  that  the  reactions  might  be  used 
with  equally  good  results  independent  of  whether  the- 
cotton  had  been  mercerised  and  bleached  or  mercerised 
only.  In  his  opinion,  the  reagents  would  also  prove  to 
be  of  great  value  to  the  dyer  in  determining  whether 
the  uneven  dyeing  of  yarn  or  cloth  was  due  to  the  dyeing, 
itself  or  to  uneven  impregnation  in  the  process  of  mer- 
cerising. 

Mr.  L.  E.  Vlies  said  it  was  well  known  that  large- 
amounts  of  sodium  sulphide  were  used  in  the  dyeing, 
of  sulphur  colours  on  cotton,  and  that  this  agent  was 
capable  of  mercerising  cotton  ;  he  therefore  wished  to 
know  whether  samples  which  had  been  dyed  in  that 
manner  would  not  show  the  reactions  explained  by  the 
author  without  the  cotton  having  been  actually  mer- 
cerised with  caustic  soda  ? 

Mr.  Hubner,  in  reply  to  the  Chairman,  said  that  the 
depths  of  the  colorations  obtained  with  the  zinc  chloride 
iodine  reagent  agreed  entirely  with  the  results  obtained 
in  practice  when  caustic  soda  solutions  of  different 
strengths  were  used  in  the  process  of  mercerising.  In 
reply  to  Mr.  Lester,  cotton  which  had  been  mercerised 
with  caustic  soda  of  low  strengths  would  hardly  exhibit 
distinct  microscopic  characteristics,  because  it  had  been 
shown  by  Pope  and  himself  that  at  such  strengths  the 
untwisting  and  the  swelling  of  the  fibres  was  very  in- 
complete. The  time  of  mercerisation  could  only  influence 
the  reactions  if  the  process  had  been  carried  out  so  rapidly 
v  that  complete  penetration  of  the  cloth  by  the  soda  had 
not  been  accomplished.  That  would  practically  amount 
to  incomplete  mercerisation,  which  would,  and  that  quite 
rightly,  be  indicated  by  the  two  reagents.  A  great  number 
of  dyed  and  printed  samples  had  been  discharged  by 
means  of  the  different  discharging  agents,  but  so  far 
it  had  not  been  observed  that  these  treatments  interfered 
with  the  indications  of  the  tests.  The  idea  that  a  certain 
shade  could  be  produced  on  mercerised  cotton  with  a 
smaller  amount  of  colour  than  on  non-mercerised  cotton, 
was  quite  wrong.  Mercerised  cotton  exhibited  greater 
affinity  for  the  substantive  cotton  colours,  and  as  a 
result  of  this  the  dyebath  in  which  mercerised  cotton 
has  been  treated  became  better  exhausted  than  was 
the  case  with  non-mercerised  cotton.  He  quite  agreed 
with  Dr.  Bowman's  remarks  that  microscopic  examination, 
would  give  reliable  results  only  if  the  cotton  has  been 
very  completely  mercerised  ;  but  difficulties  were  intro- 
duced, even  then,  if  certain  finishes,  such  as  the  Schreiner 
finish,  had  been  applied  to  the  cloth  after  mercerising. 

In  reply  to  Mr.  Ermen,  he  had  pointed  out  in  the 
paper  in  what  manner  the  strength  of  the  zinc  chloride 
solution,  and  of  the  amount  of  iodine  added  to  it,  influenced 
the  reaction.  It  was  quite  easy  for  the  chemist  to  adjust 
his  reagent  properly  ;  the  iodine  solution  should  be  added 
immediately  before  using  the  reagent,  and  if  known 
samples  of  mercerised  and  of  non-mercerised  cotton  were 
immersed  in  the  reagent,  it  would  at  once  be  seen  whether 
the  solution  would  give  the  desired  result.  Samples 
which  had  been  immersed  in  a  wrongly  made  up  solution 
might  be  rendered  colourless  by  washing  with  water  and 
might  then  be  again  immersed  in  a  fresh  zinc  chloride 
iodine  solution  ;  the  reaction  was  not  interfered  with 
by  the  washing  of  the  sample.     Replying  to  Dr.  Gerland,. 
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lie  had  used  the  reagents  on  different  kinds  of  cotton, 
but  had  not  observed  that  the  reactions  were  influenced 
thereby.  In  reply  to  Mr.  Brown,  he  observed  that  colour 
absorption  could  not  be  applied  with  anything  like  the 
same  success  for  the  purpose  of  ascertaining  the  degree  of 
mercerisation  as  could  the  zinc  chloride  iodine  reagent. 
Cotton  which  had  been  mercerised  under  tension  absorbed 
more  colour  than  non-mercerised  cotton,  but  it  absorbed 
much  less  than  that  which  had  been  treated  without 
tension.  Although  a  certain  gradation  in  colour  would 
be  produced,  if,  say,  a  substantive  cotton  colour  were 
used  for  dyeing  the  samples  which  have  been  mercerised 
with  different  strengths  of  caustic  soda,  it  must  not  be 
forgotten  that  the  non-mercerised  cotton  would  also 
be  coloured,  and  that,  therefore,  the  differences  in  depth 
of  shade  would  be  only  slight.  With  the  zinc  chloride 
iodine  reagent,  the  non-mercerised  cotton  remained, 
however,  practically  white,  whilst  the  thoroughly  mer- 
cerised sample  turned  a  very  dark  navy  blue  shade,  nearly 
black,  so  that  the  range  of  colorations  produced  by  the 
different  strengths  of  soda  between  the  two  extremes, 
was,  therefore,  a  very  wide  one.  It  would  be  hardly 
possible  to  establish  any  relation  between  the  extent  of 
fading  of  the  iodine  from  mercerised  and  non-mercerised 
cotton  as  compared  with  the  fading  of  organic  colouring 
matters.  There  was  practically  no  difference  in  the 
Tesults  produced  by  the  reactions  where  applied  on 
either  bleached  or  unbleached  cloth.  The  Aniline  Black 
question  had  already  been  answered  by  Mr.  Gilbertson. 


He  did  not  think  that  there  was  much  likelihood  of 
success  in  trying  to  ascertain,  by  volumetric  methods, 
how  much  iodine  had  been  absorbed  by  the  various 
samples  which  had  been  mercerised  with  different  strengths 
of  caustic  soda.  The  amounts  of  iodine  absorbed,  as  he 
had  shown  in  the  paper,  were  very  small,  whilst,  as  he  had 
also  pointed  out,  the  different  shades  which  were  produced 
by  immersion  in  a  solution  of  iodine  in  aqueous  potassium 
iodide  not  only  differed  in  depth  but  actually  changed 
from  a  light  yellowish-brown,  at  the  lower  strengths, 
to  a  dark  chocolate-brown,  at  the  higher  strengths  of 
soda.  In  reply  to  Mr.  Vlies  he  said  that  the  reagents 
had  been  tried  on  cotton  which  had  been  treated  with 
sodium  sulphide  solutions.  Sodium  sulphide  produced 
the  effect  of  mercerisation  only  if  a  very  concentrated 
solution  was  used.  Cotton  which  had  been  treated  with 
solutions  of  sodium  sulphide,  up  to  50  per  cent,  in  strength, 
were  not  coloured  blue  with  the  zinc  chloride  iodine 
reagent. 

Mr.  W.  H.  Pennington  said  that  he  had  conducted 
experiments  on  an  industrial  scale  with  a  view  to  ascertain 
the  relative  amount  of  colour  absorbed  by  mercerised 
and  non-mercerised  cotton.  He  fully  agreed  with 
Mr.  Hiibner's  remarks.  The  results  of  all  his  experiments, 
in  which  tons  of  cotton  had  been  dyed  comparatively, 
bore  out  that  more  colour  was  actually  absorbed  by 
mercerised  than  by  non-mercerised  cotton,  and  that  the 
dyebath  from  the  former  was  always  better  exhausted 
than  that  from  the  latter. 
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[1 71  flammable]  Liquids  ;     Storing  and  handling ,  and 

apparatus  therefor.     F.  Clauss  and  L.  Lewisson,  Berlin. 
Eng.  Pat.  28,698,  Dec.  15,  1906. 

An  inflammable  liquid  is  filled  into,  or  discharged  from, 
the  store  tank  by  causing  it  to  displace,  or  be  displaced 
by,  a  "  neutral "  liquid.  Two  vessels  may  be  used 
which  are  alternately  filled  with  the  inflammable  and 
with  the  "  neutral  "  liquid,  or  the  inflammable  liquid 
may  be  contained  in  an  underground  tank  at  some 
distance  above  which  another  tank  is  provided  to  contain 
the  "  neutral  "  liquid  which  is  the  specifically  heavier 
of  the  two.  The  bottom  of  the  lower  tank  can  be  put 
into  communication  with  cither  the  top  or  the  bottom 
of  the  upper  tank  by  a  pipe  and  a  three-way  tap,  and 
the  top  of  the  lower  tank  is  provided  with  a  feed  or 
discharge  pipe. — W.  H.  C. 


Drying    liquids ;       Apparatus    for .     J.     Kunick, 

Berlin.     Eng.  Pat.   1692,  Jan.  22,   1907. 

The  working  of  an  apparatus  in  which  liquid  is  evaporated 
in  a  thin  film  on  the  surface  of  internally  heated  cylinders, 
rotated  in  contact,  is  improved  by  enclosing  the  cylinders 
in  a  jacket  and  connecting  the  latter  to  a  powerful 
exhauster.  A  current  of  rarefied  air  which  may  be 
heated  or  cooled  as  desired  is  thus  caused  to  pass  over 
the  surface  of  the  cylinders  and  greatly  facilitates  the 
evaporation. — W.  H.  C. 


Drying  machines.  H.  H.  Lake,  London.  From 
Maschinenbauanstalt,  Eisengiesserei  und  Dampfkessel- 
fabr.  H.  Paucksch,  A.-G.,  Landsberg,  Germany.  Eng. 
Pat.  5131,  March  2,  1907. 

See  Fr.  Pat.  375,063  of  1907  ;  this  J.,  1907,  860.— T.  F.  B. 


Drying   apparatus.     G.    W.    McMullen,    Picton,    Ontario, 
Canada.     U.S.  Pat.  875,368,  Dec.  31,  1907- 

The  apparatus  consists  of  a  chamber  having  insulating 
top  and  side  walls.  A  number  of  horizontal,  water-cooled 
condensers  are  disposed  upon  the  floor  of  the  chamber, 
baffle-plates  are  arranged  to  extend  across  the  chamber 
above  the  condensers,  with  heating  coils  above  the 
baffle-plates  and  vapour-generating  troughs  supplied 
witli  steam  above  the  heating  coils.  The  materials  to 
bo  dried  are  supported  on  shelves  in  tho  upper  portion 
of  the  chamber. — W.  H.  C. 


Dryer.     J.  Weintz,  Cleveland,  Ohio.     U.S.  Pat.  875,874, 
Jan.   7,    1908. 

A  stationary  horizontal  cylinder  has  at  each  end  hollow 
movable  heads  connoctcd  together  within  the  Cylinder 
by  a  number  of  horizontal  pipes  arranged  in  a  ring 
concentric  with  the  wall  of  the  cylinder.  The  heads 
are  rotated  from  without,  and  a  scries  of  elevators  are 
mounted  on  tho  pipes  so  as  to  be  rotated  with  them 
in  tho  annular  space  betwoon  tho  shell  of  tho  cylinder 
and  the  ring  <>f  pipes.  Steam  is  supplied  to  the  hollow 
heads  and  passes  through  tho  pipes,  and  the  cylinder  is 
provided  with  inlet  and  discharge  oponings. — W.  H.  C. 
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Rectifying  mixtures  of  liquids.     R.  Ilges,  Coln-Bayenthal, 
Germany.     Eng.  Pat.   17,056,  July  25,   1907. 

The  claim  is  for  a  rectifying  column  formed  of  super- 
imposed compartments  or  segments,  each  of  which  has 
a  number  of  "  staggered  "  rows  of  tubes  which  pass 
through  it  from  side  to  side.  The  spaces  between  tho 
tubes  are  rilled  with  balls  of  the  same  diameter  as  the 
tubes,  which  latter  arc  placed  two  or  three  diameters 
apart  and  are  "  staggered  "  vertically,  so  that  only  the 
tubes  of  every  fifth  row  are  directly  in  a  vertical  line. 
The  segments  may  be  used  as  deplegmators  or  rectifiers  : 
in  the  first  case  cooling  water  is  circulated  through  the 
tubes  and  passes  from  row  to  row  by  outside  overflow 
shelves  ;  in  the  second  case  hot  vapour  is  passed  through 
the  tubes  from  boxes  or  steam-chests  at  each  side,  which 
are  so  arranged  that  alternate  tubes  or  pahs  of  tubes  are 
connected  at  the  sides  of  the  segment.  A  rectifying 
segment  may  be  used  as  an  evaporator  to  generate  the 
vapour  to  be  rectified. — W.  H.  C. 

Evaporator.     E.     Zaremba,      Chicago,      111.     U.S.      Pat. 
870.211,  Nov.  5,  1907. 

The  evaporator,  which  is  specially  intended  for  corrosive 
liquids,  consists  of  a  vessel  lined  with  insulating  and 
refractory  material.  It  may  either  be  an  open  tank,  or 
may  be  enclosed,  if  it  is  desired  to  conduct  the  evaporation 
under  reduced  pressure.  Two  electrodes,  preferably 
formed  of  graphite,  are  suspended  in  the  liquid  from 
insulated  and  varnished  copper  rods  which  extend  across 
the  vessel  above  the  level  of  the  liquid.  The  rods  are 
connected  to  the  terminals  of  an  electric  generator  and 
on  passing  the  current,  the  liquid  acts  as  a  resistance 
and  becomes  heated,  causing  its  evaporation.  If  a  heating 
effect  only  is  desired,  an  alternating  current  is  used, 
but  if  electrolysis  of  the  liquid  is  also  desired,  a  direct 
current  is  employed. — W.  H.  C. 

Heating  device  with  horizontal  tubes  for  heating,  evaporating, 
and  dissolving  vessels.  0.  Peters.  Ger.  Pat.  186,532, 
May  10,   1905. 

The  apparatus   (see 

..--"""     '"*"■•.  figure)  consists  essen- 

\  tially  of   the  liquor - 

\  space,  h,  the  heating 

:  ';  coil,  a,  and  the  steam 

I  (vapour)  chamber,  b. 

The    liquid     to     be 

'.  /  heated  or  evaporated 

•  /  enters    at    m,     and 

\  /  leaves  at  o;  the  steam 

•  /  enters  at  e,  and  the 

condensed    water    is 

run  off  at  /.  Between 

the  chamber,  h,  and 

the  heating  chamber, 

is  a   partition,  c,  in 

which  are  fixed   the 

two  ends  of  a  siphon 

having  one  or  more 

bends.  The  directions 

in  which  the  liquid 

and  the  steam  travel 

are  indicated  by  the 

arrows.       The   hood 

marked  in  with  dotted  lines  is  used  when  the  apparatus 

is  employed  as  an  evaporator. — A.  S. 

Vacuum-producing  apparatus.     C.  A.  Parsons,  Newcastle 
on  Tyne.     U.S.  Pat.  874,986,  Dec.  31,  1907. 

See  Fr.  Pat.  355,181,  1905";  this  J.,  1905,  1162.— T.  F.  B. 

Mixing  apparatus.  C.  Mastian  and  A.  Delfosse,  Pont 
d'Ardres,  Assignors  to  Soc.  des  Ilaffinerie  et  Sucrerie 
Say,  Paris.     U.S.  Pat.  875,444,  Dec.  31,  1907. 

See  Fr.  Pat.  369,319  of  1906  ;  this  J.,  1907,  108.— T.  F.  B. 


Oas  regenerative  furnaces.  F.  Siemens.  First  addition 
dated  Aug.  17,  1907,  to  Fr.  Pat.  339,323,  Jan.  2,  1904. 
(See  Eng.  Pat.  5866  of  1903  ;  this  J.,  1904,  317). 

The  gas  from  tho  producers  placed  at  only  one,  or  on 
both  sides  of  the  furnace,  passes  either  directly  to  one 
side  of  the  hearth  or  else  is  conducted  through  a  flue  or 
channel  which  passes  above  the  crown  or  beneath  the 
sole  of  the  furnace  to  the  gas-inlet  on  the  other  side  of 
the  hearth.  By  this  arrangement  the  cooling  of  the  gas 
which  is  due  to  its  long  travel  from  the  regenerators  to 
the  hearth  when  the  direction  of  flow  is  reversed,  is 
compensated  for  by  the  heat  radiated  from  the  crown, 
or  sole,  of  the  furnace. — W.  H.  C. 
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Coal  and  other  minerals  ;     Apparatus  for  washing . 

J.  Shaw,  Kirby  Moorside.     Eng.  Pat.  7111,  March  25, 
1907. 

The  coal  is  fed  into  the  lower  end  of  an  inclined  trough 
and  meets  a  current  of  water  introduced  at  the  upper 
end.  The  specifically  heavier  impurities  are  carried  to 
the  discharge  at  the  upper  end  of  the  trough  by  the  action 
of  a  bottom  plate  provided  with  fixed  dams  or  riffles  and 
by  a  horizontal  frame  situated  above  the  bottom  plate 
and  also  provided  with  dams  or  riffles.  Both  the  bottom 
plate  and  the  frame  receive  a  reciprocating  movement, 
but  in  opposite  directions,  and  further,  the  dams  on  the 
frame  are  hinged  so  that  they  can  be  raised  just  before  and 
during  the  downward  movement  of  the  frame  and  lowered 
just  before  and  during  its  upward  movement.  The  coal  is 
washed  over  a  fixed  dam  at  the  lower  end  of  the  trough 
on  to  a  discharge  trough  from  which  any  heavy  bodies 
that  may  have  been  washed  down  with  the  coal  are 
returned  to  the  main  trough  by  means  of  cross  bars  or 
scrapers  carried  on  endless  chains  working  over  rollers 
or  drums  in  an  upward  direction. — W.  H.  C. 

Drying  peat,  or  other  similar  materials.     W.   T.   Griffin 
and  B.  W.  Tucker.     Fr.  Pat.  381,272,  Aug.  26,  1907. 

The  peat  is  caused  to  pass  through  a  series  of  jacketed 
tubes  in  which  screw  conveyors  are  arranged.  The  tubes 
of  each  row  are  alternately  inclined  in  opposite  directions 
and  are  connected  by  boxes  at  alternate  ends  so  that  the 
material  passes  through  all  the  tubes  of  each  row  in 
succession.  Steam  is  injected  into  the  tubes  through  the 
hollow,  perforated  shafts  of  the  screw  conveyors  and 
passes  from  the  other  end  of  the  tubes,  through  the  jackets 
to  the  outlet.— W.  H.  C. 

Briquettes  and  cork  bricks  ;    Process  of  manufacture  of 

.     H.  Schurz  and  G.  Bulling.     Fr.  Pat.  381,250, 

Aug.  24,  1907. 

The  waste  liquors  from  cellulose  manufactures  are  used 
as  the  agglomerant  in  making  briquettes  from  coal  dust 
and  floating  carbonaceous  dust  from  locomotives, 
and  for  bricks  of  crushed  or  powdered  cork. — W.  C.  H. 

Coke  ovens.     A.  O.  Jones,  Whitley  Bay.  Northumberland. 
Eng.   Pat.    17,137,   July  26,    1907. 

Each  oven  is  provided  with  two  passages  to  conduct  air 
from  the  regenerators  to  the  heating  flues  and  two  passages 
to  conduct  the  waste  gas  to  the  regenerators.  These 
passages  are  closed  and  opened  in  opposite  pairs  by  sliding 
dampers  which  are  all  connected  by  cranks  to  a  rod  which 
passes  longitudinally  beneath  the  battery  of  ovens,  so 
that  the  position  of  all  the  dampers  can  be  simultaneously 
reversed. — W.  H.  C. 
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Coke  oven.     A.   0.   Jones,   New  Brancepeth.     U.S.   Pat. 
875.436,  Dec.  31,  1907. 

SEEEng.Pat.  ll,660of  1906;  thisJ.,  1906, 1139.— T.  F.  B. 

Coke    oven ;     Regenerative    .     E.    Coppee,    Brussels. 

U.S.  Pat,  875,896,  Jan.  7,  1908. 

See  Ft.  Pat.  359,888  of  1905  ;  this  J„  1906,  468.— T.  F.  B. 

Coke-ovens  ;   Process  of  rendering  inoffensive  the  gases  and 

vapours  discharged  from  regenerative  by-product , 

between  the  periods  of  manufacture  of  coke.  G.  Lessing. 
Ft.  Pat.  381,186,  Aug.  6,  1907.  Under  Int.  Conv., 
Aug.  12,  1906. 

The  gases  and  vapours,  produced  between  the  periods  of 
manufacture  of  coke  in  regenerative  by-product  coke- 
ovens,  which  pass  up  the  ascension  pipes,  are  prevented 
by  a  valve  from  entering  the  main  receiver,  but  are  drawn, 
together  with  air,  which  enters  the  apparatus  through  the 
cleaning  valve  at  the  top  of  the  ascension  pipes,  into  a 
special  receiver  or  condensing  apparatus,  the  cleaning 
valves  being  kept  open  during  these  intervals.  Any 
explosion  of  the  air  and  gases  drawn  into  the  special 
receiver  and  condensing  apparatus,  is  avoided  by  the 
extinction  of  the  flame  in  the  apparatus. — W.  C.  H. 


Gas   for   power   purposes ;     Process   of   producing . 

F.  W.  Barker  and  T.  L.  White,  New  York.  Eng.  Pat, 
29,396,  Dec.  24,  1906.  Under  Int.  Conv.,  Sept.  12, 
1906. 

See  U.S.  Pat.  839,798  of  1906  ;  this  J.,  1907,  248.— T.  F.  B. 


Coal  gases  and  analogous  gases  ;    Treatment  of in 

recovering  tar  and  ammonia  therefrom.  W.  Feld, 
Honningen  on  Rhine,  Germany.  Eng.  Pat.  29,752, 
Dec.  31,  1906. 

See  U.S.  Pat.  851,349  of  1907  ;  this  J.,  1907,  602.— T.  F.  B. 


Electric  conductors  of  refractory  metal,  applicable  especially 
for  use  as  incandescing  bodies  in  electric  lamps  ;  Manu- 
facture of .     British  Thomson -Houston  Co.,  London. 

From  General  Electric  Co.,  Schenectady,  U.S.A.     Eng. 
Pat.  21,504,  Sept.  28,  1906. 

See  Fr.  Pat.  379,394  of  1907  ;  this  J.,  1907,  1232.— T.  F.  B. 


Filaments  for  electric  incandescent  lamps  ;    Machine  and 

apparatus  for  manufacturing .     F.   M.   F.   Cazin, 

Hoboken,  N.J.     U.S.  Pat.  874,938,  Dec.  31,  1907. 

The  apparatus  comprises  a  vessel  from  which  the  air  can 
be  exhausted,  and  a  number  of  receptacles  provided  with 
oncentrically  arranged  squirting  orifices,  through  which 
"  fillets  or  glowers  "  consisting  of  a  core  and  cover,  can  bo 
squirted  into  the  vessel.  The  receptacles  serve  to  hold 
semi-plastic  material,  and  means  are  provided  for  main- 
taining such  material  in  a  semi-plastic  liquid  condition, 
and  for  squirting  it  out  of  the  orifice  Means  are  also 
provided  for  forming  the  fillets  squirted  into  the  exhaustible 
vessel  into  any  desired  final  shape  in  the  vessel. — VV.  C.  H. 


Metallic  filaments  ;  Process  of  bringing  to  incan- 
descence in  a  reducing  or  inert  atmosphere.  Allgem. 
Elektricitats  Ges.  Fr.  Pat.  381,515,  Sept.  4,  1907. 
Under  Int.  Conv.,  Sept.  6,  1906. 

This  patent  covers  the  use  of  water-gas,  freed  from  carbon 
dioxide  and  oxygen  before  use,  if  necessary,  by  means  of 
suitable  absorbents,  as  a  reducing  or  inert  atmosphere, 
in  which  metallic  filaments  can  be  brought  to  incandes- 
cence.— W.  C.  H. 


HI.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Oils  of  the  aromatic  and  aliphatic  series ;     Action  of  di- 
methyl sulphate  upon .     T.  W.  Harrison  and  F.  M. 

Perkin.     Analyst,  1908,  33,  2—11. 

From  an  experimental  study  of  Valenta's  method  of 
separating  aromatic  oils  from  aliphatic  oils  by  means  of 
dimethyl  sulphate  (this  J.,  1906,  366),  the  authors  find 
that  aromatic  oils  are  soluble  in  the  reagent  in  all  pro- 
portions, but  that  mineral  oils  are  not  insoluble.  Thus 
8-5  per  cent,  of  Russian  petroleum  was  dissolved  by  its 
own  volume  of  dimethyl  sulphate,  and  by  repeated  ex- 
traction with  fresh  quantities  of  the  reagent,  as  much 
as  80  per  cent,  could  be  dissolved.  Hence  the  conclusion 
is  arrived  at  that  Valenta's  method  does  not  yield  quanti- 
tative results  in  the  determination  of  aromatic  oil  in 
admixture  with  mineral  oil.  It  is  useful,  however,  as 
a  qualitative  test ;  for  on  shaking  such  a  mixture  with 
dimethyl  sulphate,  the  bulk  of  the  aromatic  oil  is  dissolved, 
and,  as  a  rule,  only  a  small  proportion  of  the  mineral 
oil.  Then  by  saponifying  the  dimethyl  sulphate  layer 
with  alcoholic  potassium  hydroxide  solution,  and  extract- 
ing the  diluted  solution  with  ether,  the  aromatic  oil  may 
be  separated  nearly  free  from  mineral  oil,  and  its  nature 
determined  by  further  tests.  (See  also  Graefe,  this  J., 
1903,  575.)— C.  A.  M. 


Acetone  ; 


Quantitative  determination  of 

Chem.-Zeit.,  1908,  32,  75—76. 


G.  Heikel. 


The  methods  of  Messinger  (this  J.,  1889,  138  ;  see  also 
this  J.,  1891,  166)  and  of  Deniges  (this  J.,  1899,  179,  523) 
give  accurate  and  concordant  results  with  pure  acetone, 
but  neither  will  do  so  in  the  case  of  crude  products  such 
as  are  obtained  in  wood  distillation  and  in  the  manufacture 
of  acetone.  By  employing  the  two  methods  together, 
however,  the  author  states  it  is  possible  to  obtain  useful 
information  as  to  the  nature  of  such  crude  products. 
In  the  manufacture  of  acetone  there  are  obtained  besides 
pure  acetone  (over  99  per  cent,  strength) : — (1).  So-called 
"  ketone,"  consisting  chiefly  of  methyl-ethyl  ketone, 
b.-pt.  65°— 75°  C,  sp.  gr.  0-S11— 0-815  at  15°  C. 
(2).  Light  acetone  oil,  b.  pt.  75°— 130°  C,  sp.  gr.  0-82—0-83. 
Heavy  acetone  oil,  b.  pt.  130°— 250°  C,  sp.  gr.  0-88—0-89. 
The  percentage  of  acetone  in  these  products  as  deter- 
mined by  the  two  methods  mentioned  was  as  follows  : — 


A. 
Messinger. 

B. 
Deniges. 

Ratio  of 
B:  A 

"  Ketone  "    

89-9 
57-2 
39-5 

63-5 
32-6 
25-4 

0-706 

Light  oil   

0-570 

0-643 

The  mercury-acetone  precipitate, 

3[(HgS04)23HgO],  4CO(CH3)2, 

obtained  in  Deniges'  mothod  is  white  in  the  case  of  pure 
acetone,  yellowish-white  with  "  ketone,"  brownish-yellow 
with  light  oil,  and  nearly  brown  with  heavy  oil.  Examples 
are  given  in  which  the  ratio.  B  :  A  (see  table)  and  the 
colour  of  the  mercury  precipitate  arc  utilised  in  ascer- 
taining the  nature  of  various  crude  products  of  acotone 
manufacture. — A.  S. 

Patents. 

Coal-tar  pitch  ;    Method  of  producing .     J.  F.  Lovojoy, 

Assignor  to  A.  Stein,  Now  York.     U.S.  Pat.  875,196, 
Dec.  31,  1907. 

Coal-tar  is  mixed  with  a  considerable  proportion  of 
water  and  is  then  distilled  until  the  resulting  pitch  has 
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■  melting-point  ol  about  166°  V.  The  tax  is  mechanically 
agitated  and  has  steam  blown  through  it  during  the  dis- 
till uion.—\Y.  h.  v. 

Food  distillation  ;     Apparatus  for .     Q.   B.  Prank- 

farter,  Minneapolis.  Minn.     U.S.  Pat.  875,342,  Dec.  31, 
1907. 

The  wood  contained  in  crates,  or  baskets,  enters  the 
rl  through  a  chamber  forming  an  air-lock,  and  is 
moved  forward  by  an  endless  chain  from  which  the  crates 
are  suspended.  The  retort  is  a  long,  inclined  chamber, 
the  middle  portion  of  the  door  being  convex  with  a 
depression  forming  a  gutter  at  each  side,  from  which 
pipes  pass  through  the  bottom  to  a  main  pipe  below. 
The  retort  is  heated  by  a  furnace  placed  at  the  lower  end, 
which  is  intensely  heated,  the  temperature  decreasing 
towards  the  upper  end.  The  residue  in  the  crates  is  dis- 
charged from  the  lower  end  of  the  retort  into  a  cooling 
chamber  which  also  forms  an  air-lock. — W.  H.  C. 

Wurtzilile;      Tratmcnt    of .     M.    Stine.     Fr.    Pat. 

381,459,  Sept.  2,  1907. 

See  U.S.  Pat.  804.836  of  1907  ;  this  J.,  1907, 1099.— T.F.B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indigo   crop   of  India.     Coram.    Intell.    Dept.,    Calcutta. 
[T.R.] 

In  the  Final  Memorandum  on  the  indigo  crop  for  1907 — 
1908,  it  is  estimated  that  371,300  acres  have  been  planted, 
a  decrease  of  11-8  per  cent,  over  1906 — 1907.  In  Bengal, 
the  yield  last  season  amounted  to  1000  tons,  against 
865  tons  in  1905-0.  In  Madras  the  yield  was  about 
840  tons,  in  the  United  Provinces  280  tons,  and  in  the 
Punjab  450  tons.  The  exports  by  sea  amounted  to 
34.825  cwt.  in  1906-7,  against  31,186  cwt.  in    1905-6. 

Hydroxyanthraquinones ;      Methyl    ethers    of   some . 

A.  G.  Perkin.     Chem.  Soc.  Trans.,  1907,  91,  2066—2075. 

The  suggestion  of  Bock  (this  J..  1903,  88)  that  the  non- 
tinetorial  substances  isolated  from  Chay  root  (Oldenlandia 
umbellata)  by  Perkin  and  Hummel  (this  J.,  1894,  244, 
346)  do  not  possess  the  constitution  assigned  to  them, 
but  probably  contain  reduced  anthraquinone  nuclei,  the 
compounds  in  question  have  been  re-examined,  and  as 
a  result  this  surmise  is  shown  to  be  incorrect.  Anthra- 
gallol  dimethyl  ether  (A),  m.  pt.  209°  C,  when  treated 
with  alcoholic  potassium  acetate,  gives  a  crystalline 
salt,  C16H1105K.  The  ease  with  which  the  dimethyl 
ether  can  be  methylated  to  the  triraethyl  ether  of  anthra- 
gallol,  indicates  that  it  contains  a  methoxy-group  in  the 
ortho  position  to  the  carbinol  group.  Anthragallol 
dimethyl  ether  (B),  yields  the  same  trimethyl  ether  as  the 
dimethyl  ether  (A),  but  does  not  give  a  precipitate  with 
alcoholic  potassium  acetate.  The  melting  point  of  the 
dimethyl  ether  (B)  and  of  its  acetyl  derivative  are  found 
to  be  230°— 232°  and  176°— 178°  C.  respectively  instead 
of  225° — 227°  and  1 75°  C.  as  previously  stated.  Experi- 
ments arc  described  which  show  that  in  the  compound  (A) 
the  raethoxy-groups  occupy  the  positions  1  :  3^«nd  in  (B) 
the  positions  1  :  2.  Anthragallol  dimethyl  ether  (C).  The 
amount  of  this  substance  previously  isolated  was  so  small, 
that  a  re-examination  of  it  wa3  not  possible.  Its  melting 
point,  212°— 213°  C.  does  not  agree  with  that  of  Bock's 
synthetic  anthragallol  dimethyl  ether  (m.  pt.  159° — 
160°  C.)  and  it  is  possibly  not  a  distinct  compound. 
Alizarin  a-mctkyl  ether  forms  a  garnet-red  potassium  salt 
crystallising  in  prismatic  needles,  and  on  methylation 
is  readily  converted  into  alizarin  dimethyl  ether. 
Hystazarin  monomethyl  ether  yields  on  methylation  a 
dimethyl  ether,  which  forms  pale  yellow  needles,  m.  pt. 
235"' — 236°  C,  sparingly  soluble  in  alcohol. 


Oesterle  (this  J.,  1907,  920)  has  suggested  that  the 
monomethyl  ether  of  a  trihydroxymethylanthraquinone 
(m.  pt.  216°),  obtained  by  him  from  the  wood  of  Morinda 
citrilolia  is  probably  identical  with  the  compound,  m.  pt. 
200°  C.,  isolated  by  Perkin  and  Hummel  (this  J.,  1894 
353;  1895,  27)  from  the  root  bark  of  Ventilago  madras- 
patana.  A  re-examination  of  this  compound  showed  that 
it  has  the  melting  point  previously  stated,  and  hence 
Oesterle's  conjecture  is  incorrect. — A.  S. 

Amines;  Action   of  halogens   on  aromatic ,    and  its 

application  in  the  synthesis  of  certain  dyestufjs.  A. 
Ostrogovich  and  T.  Silbermann.  Bui.  Soc.  de  Stiinte 
din  Bucuresci,  1907,  16,  120—126.  Chem.  Zentr., 
1908,  1,  266. 

By  heating  aniline  with  iodine,  bromine,  or  chlorine 
at  140° — 180°C.,dyestuffsof  theinduline  class  are  formed, 
whilst  a  mixture  of  p-toluidine,  aniline,  and  iodine  under 
similar  conditions,  yields  p-rosaniline  hydriodide  (see 
this  J.,  1907,  604).  In  a  similar  manner,  by  subjecting 
a  mixture  of  aniline  hydrochloride  and  a-naphthylamine 
to  the  action  of  iodine  in  presence  of  some  free  aniline, 
a  substance  resembling  rosinduline  is  produced. — A.  S. 

Aniline,  oxidations  icith  halogen  acids.  A.  Ostrogovich 
and  T.  Silbermann.  Bui.  Soc.  de  Stiinte  din  Bucuresci, 
1907,  16,   127—133.     Chem. .  Zentr.,   1908,  1,  266. 

In  presence  of  mineral  acids  aniline  is  oxidised  to  Aniline 
Black  by  either  chloric,  bromic,  or  iodic  acid.  In 
presence  of  acetic  acid,  on  the  other  hand,  aniline  is 
only  slightly  acted  upon  by  chloric  acid,  whilst  by  bromic 
acid  it  is  converted  into  dianilinoquinoneanil,  and  by 
iodic  acid  into  azophenine.  For  the  preparation 
of  dianilinoquinoneanil,  20  grms.  of  aniline  are  dissolved 
in  125  c.c.  of  glacial  acetic  acid  and  150  c.c.  of  water, 
then  a  solution  of  12-5  grras.  of  potassium  bromate  in 
350  c.c.  of  water  is  added,  and  the  whole  heated  for 
two  hours  on  the  water-bath.  The  compound  crystallises 
from  acetone  and  benzene  in  brownish-red  needles  melting 
at  202—203°  C.  It  is  easily  soluble  in  acetone  and  benzene 
and  slightly  soluble  in  ether.  Dianilinoquinone  is  formed 
as  a  by-product  in  the  process.  On  melting  dianilino- 
quinoneanil with  aniline  hydrochloride  and  aniline,  a 
blue  induline  dyestuff  is  produced,  insoluble  in  water 
and  soluble  in  alcohol,  whilst  if  p-phenylenediamine  be 
used  in  place  of  aniline,  a  bluish-violet  induline  dyestuff, 
soluble  in  water,  is  obtained.  p-Phenylenediamine  and 
o-  and  p-aminophenol  behave  similarly  to  aniline  when 
oxidised  by  potassium  bromate  in  acetic  acid  solution. 
On  adding  a  solution  of  2-5  grms.  of  potassium  iodate 
in  25  c.c.  of  water  to  a  solution  of  8  grms.  of  aniline  in 
50  c.c.  of  glacial  acetic  acid  and  50  c.c.  of  water,  aniline 
iodate  separates  in  white  scales  which  explode  at  1 12°  C. 
If  the  mixture  be  warmed  on  the  water-bath,  the  aniline 
iodate  dissolves,  Azophenine  is  formed  and  gradually 
separates.  Azophenine  crystallises  from  toluene  in 
garnet-red  leaflets  melting  at  236—237°  C— A.  S. 

Induline  formation.  A.  Ostrogovich  and  T.  Silbermann. 
Bui.  Soc.  de  Stiinte  din  Bucuresci.  1907,  16,  133—141. 
Chem.  Zentr.,  1908,  1,  266—267. 

When  Aniline  Black  is  heated  with  excess  of  aniline  salt 
to  about  180°  C,  it  is  converted  quantitatively  into 
indulines.  From  this  fact  and  from  others,  the  authors 
draw  the  conclusion  that  the  formation  of  indulines  by 
the  oxidation  of  aniline  in  presence  of  mineral  acids  is 
due  to  the  intermediate  formation  of  Aniline  Black. 
(See  also  preceding  abstract). — A.  S. 

Aniline   Black;  Constitution   of .     F.    Marsden.     J. 

Soc.  Dyers  and  Col,  1908..  24,  9—10. 

The  results  of  a  few  trials  are  given,  which  had  for  their 
object  the  estimation  of  the  amount  of  oxygen  required 
for  the  production  of  Aniline  Black  in  bulk.  Known 
quantities  of  chromic  acid  were  added,  in  the  cold,    to 
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weighed  quantities  of  aniline,  in  neutral  or  acid  solution, 
and  the  reaction  allowed  to  proceed  until  the  quinone 
smell  was  noticed.  The  quantities  of  aniline,  chromic 
acid  and  chromium  oxide  remaining  were  then  estimated. 
The  results  of  five  trials  are  tabulated,  and  these  show 
that  the  amount  of  oxygen  used  per  grm. -molecule  of 
aniline,  varied  between  29-8  and  35-1  grms.  Willstatter 
and  Moore  (this  J.,  1907,  755)  have  proposed  the  formula 
(C6H4tN)x  for  Aniline  Black,  and  an  analysis  of  the 
black  prepared  by  the  author  gives  figures  which  agree 
well  with  the  formula,  (C12H9N20).  Without  offering 
any  experimental  evidence  as  to  the  manner  in  which 
the  oxygen  is  combined,  the  author  proposes  the  formula 
(C12H9N20)a:,  a;  =  4  or  higher  even  number,  indicating 
his  idea  of  the  manner  of  linking  by  a  simplified  graphic 
formula  : — 


N.CcH4.N.0H 
C6H4  C6H4 
N.C6H4.N.OH 

Patents 


— F.  M. 


Indigo ;  Chlorinated    derivatives     of .     0.     Imray, 

London.  From  Soc.  of  Chem.  Ind.,  Basle,  Switzerland. 
Eng.  Pat.  9546,  April  24,   1907. 

The  chlorination  is  carried  out  by  passing  chlorine  into 
a  well-cooled  mixture  of  20  parts  of  finely-divided  indigo 
in  200  parts  of  nitrobenzene.  When  the  gain  in  weight 
amounts  to  14  parts,  the  mass  is  cooled  to  the  ordinary 
temperature  and  left  to  stand  for  18 — 20  hours.  The 
chlorinated  product  separates  in  the  form  of  crystals, 
which  are  filtered  off,  washed  and  dried.  In  composition 
it  agrees  closely  with  the  formula,  C16H0O2N2Cl,  and 
forms  a  crystalline,  bright  blue  powder,  soluble  in  strong 
sulphuric  acid  and  in  aniline  and  nitrobenzene  when 
these  are  warm,  but  not  very  readily  when  cold.  Cotton 
is  dyed  in  the  vat  in  pure  blue  tints,  which  are  brighter 
than  those  obtained  with  indigo,  and  of  better  fastness 
to  washing  and  chlorine.  By  the  use  of  larger  quantities 
of  chlorine,  acting  for  a  longer  time,  other  chlorination 
derivatives  are  produced. — F.  M. 

Vat  dyestuff  derived  from  indirubin  and  process  of  making 
same.  G.  Engi,  Assignor  to  Soc.  Chem.  Ind.  in  Basle, 
Switzerland.     U.S.  Pat.  876,158,  Jan.  7,  1908. 

See  Addition  of  March  23,  1907,  to  Fr.  Pat.  372,627  of 
1906;  this  J.,  1907,  1135.— T.  F.  B. 

Vat    dyestuff ;  Brown .     A.    Schmidt,    Assignor    to 

Farbw.  vorm.  Meister,  Lucius  und  Briining,  Hochst- 
on-the-Maine,  Germany.  U.S.  Pat,  872,085,  Nov.  26, 
1907. 

By  heating  m-aminophenylthioglycollic-o-carboxylic  acid 
or  its  acidyl  derivatives  with  alkali  hydroxides,  the 
louco  compounds,  m-aminooxythionaphthene  carboxylic 
acid  or  ra-aminooxythionaphtheno  are  produced.  On 
oxidation,  these  bodies  yield  a  dyestuff  of  the  formula, 


NH2(3)^6H3 


(6)COs 


S-/ 


,C0(6) 


-S(l) 


C6H3(3)NH2 


This  product  is  insoluble  in  water,  alkalis,  and  dilute 
acids,  but  soluble  in  concentrated  sulphuric  acid  with  a 
blue  coloration.  With  alkaline  hydrosulphite  solution 
a  yellowish-brown  vat  is  produced,  which  dyes  wool  and 
cotton  in   brown  shades. — S.  H.  H. 


Vat   dyestuff ;  Green-black .     A.    Schmidt,    Assignor 

to  Farbw.  vorm.  .Meister,  I. in  in.,  und  Briining,  llochst- 
on-the-.Maine,  Germany.  U.S.  Pat.  872,086,  Not  lit; 
1907. 

By    using    p«aminophenylthioglycollic-0-carboxyUc    acid 
or   its  acidyl  derivatives  in   place   of  the  corresponding 


meta  compounds,  in  the  process  described  in  the  preceding 
abstract,  a  dyestuff  is  obtained  analogous  to  the  one 
there  described,  but  having  the  amino  groups  in  the 
para  positions  with  respect  to  the  sulphur.  This  dyestuff 
dissolves  in  concentrated  sulphuric  acid  with  a  greenish- 
blue  coloration,  and  with  alkaline  hydrosulphite  solution  it 
coloration,  and  with  alkaline  hydrosulphite  solution  it 
yields  a  yellowish-green  vat  from  which  wool  and  cotton 
are  dyed  in  greenish-black  tints. — S.  H.  H. 

Dyestufjs  of  the  anthracene  series  ;  Process  for  preparing 

green  to  blue .      Farbwerke  vorm.  Meister,  Lucius 

und  Briining.  Ger.  Pat.  181,879,  March  21,  1903. 
Addition  to  Ger.  Pat.  172,464,  March  1,  1903  (this  J., 
1907,  313). 

Polyhydroxyanthraquinones,  which  have  at  least  two 
hydroxyl  groups  in  the  para  -position  to  one  another, 
or  their  leuco-derivatives,  are  condensed  with  alkali 
salts  of  the  sulphonic  or  carboxylic  acids  of  aromatic 
amines,  in  presence  of  stannous  oxide  or  stannous  acetate. 

— T.  F.  B. 


Tetra  -  alkyldiaminodibenzyltetrahydroxyanthraquinones  ; 

Process  for  preparing .      Farbwerke  vorm.  Meister, 

Lucius    und    Briining.      Ger.    Pat.    184,807,    May   26, 
1906. 

Anthrachrysone  is  condensed  with  formaldehyde  in 
alkaline  solution,  and  the  product  is  heated  with  a 
dialkylaniline.— T.  F.  B. 

Alkylated  p-diaminoanthrarufins ;   Process  for   preparing 

.     Farbwerke  vorm.  Meister,  Lucius  und   Briining, 

Ger.  Pat.  185,546,  April  1,  1906. 

4.8-Dihalogenated  anthrarufins  are  treated  with  mono- 
alkylamines  in  presence  of  catalytic  agents,  such  as 
metallic  copper.  The  products  are  converted  into 
dyestuffs  by  sulphonation. — T.  F.  B. 

Anthraquinone  series  ;     Process  for  preparing  derivatives 

of    the containing    nitrogen.     Farbwerke    vorm. 

Meister,    Lucius,    und    Briining.     Ger.    Pat.     184,808, 
May  26,   1906. 

The  products  of  condensation  of  anthrachrysone  and 
formaldehyde  in  alkaline  solution  (see  this  J.,  1907,  960) 
are  heated  with  primary  amines  of  the  benzene  series. 

— T.  F.  B. 


Dyestuff ;      Anthracene .     J.    Deinet,    Assignor    to 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Ger- 
many.    U.S.  Pat.  874,743,  Dec.  24,  1907. 

The  new  dyestuff  is  obtained  by  treating  a  solution  of 
anthraquinone  in  sulphuric  acid  with  copper.  It  is  a 
black  paste  giving  a  dull-violet  vat  with  alkaline  hydro- 
sulphite from  which  cotton  is  dyed  brown. — J.  C.  C. 

Dyestuff  ;  Anthracene .  J.  Deinet,  Assignor  to  Far- 
benfabr. vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  874,744,  Dec.  24,  1907. 

By  treating  a  solution  of  o-metbylaminoanthraquinone 
in  sulphuric  acid  with  aluminium  a  dyestuff  is  obtained, 
whirMte  a  greenish-black  paste  giving  a  reddish  vat  with 
alkaline  hydrosulphito  from  which  cotton  is  dyod  olivo- 
groen. — J.  C.  C. 

Azo  dyestuff  ;     Greenish-black .     W.  Kcinig,  Assignor 

to  Farbenfabr.   vorm.   V.    Bayer  und  Co.,    Elberfeldi 
Germany.     U.S.  Bat.  874,967,  Doc.  3!,  1907. 

Claim  is  made  for  the  dyestaffa  obtained  by  combining, 
in  alkaline  solution,  sulphonic  acids  of  l-naphthylamine 
compounds  witli  alkylated  l-amino-7-naphthol.  Thus 
l-naphthylamino-5-sulphonicaoid  diazotised  and  combined 
with    l-benzylamino-7-naphthol   yields   a    dyestuff,    the 
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sodium  salt  of  whioh  dissolves  in  water  with  ft  gr&yish- 
blue  colour,  and  dyes  wool  in  greenish-black  shades-  from 
an  acid  bath.     Upon  redaction  it  yields  L-naphthylaniine- 

-5-sulphonie  acid  and  1  -  benzylatnino  -7  -  hydroxy  -  8- 
naphthylamine. — F.  M. 

Azodyt'stuff  ;    Violet-black .     \V.    Konig,  Assignor  to 

Farbenfabr.  \orm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  S74,V>»>8,  Dec.  31,  1907. 

Claim  is  made  for  the  dyestuffs  obtained  by  combining, 
in  alkaline  solution,  sulphonic  acids  of  l-naphthylamine 
compounds  with  l-amino-7-naphthol.  Thus  1-naphthyl- 
-amine-4-sulphonic  acid  diazotised  and  combined  with 
l-ammo-7-naphthol  yields  a  dyestuff,  the  sodium  salt  of 
which  dissolves  in  water  with  a  violet  colour,  and  dyes 
•wool  from  an  acid  bath  in  violet-black  shades.  Upon 
reduction,  it  yields  l-naphthylaminn-4-sulphonic  acid  and 
i  •8-naphthylcnedianiine-7-naphthol. — F.  M. 

Anthraquinone  derivative  P.  Thomaschewski,  Assignor 
to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  875,390,  Dec.  31,  1907. 

See  Eng.  Pat.  13,686  of  1907  ;  this  J.,  1908,  71.— T.  F.  B. 

Anthracene  dyestuff  and  process  of  making  same.  M.  H. 
Isler,  Mannheim,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat. 
876,190,  Jan.  7,  1908. 

SeeFt.  Pat.  379,114  of  1907  ;  this  J.,  1907,  1235.— T.  F.  B. 

Dyestuffs  capable  of  being  chromed  on  the  fibre  ;    Production 

of .     Badische  Anilin  und  Soda  Fabrik.     Fr.  Pat. 

381,107.  Aug.  23,  1907.     Under  Int.  Conv.,  April  15, 
1907. 

The  sparingly  soluble  dyestuff  obtained  by  the  combina- 
tion of  one  molecule  of  oo-tetrazophenol-p-sulphonie  acid 
and  two  molecules  of  /3-naphthol  is  rendered  more  soluble 
Dy  treating  its  alkali  salts  with  the  oxides,  hydroxides, 
carbonates  or  other  salts  of  the  metals  of  the  magnesium 
_group  (except  glucinum).  The  same  effect  may  be 
obtained  by  preparing  the  dyestuff  in  presence  of  these 
salts.— J.  C.  C. 


Dyestuff  for  preparation  of  lakes  ;    Process  for  making  a 

red    monoazo .     Wulfing,    Da  hi    und    Co.    A.-G. 

Fr.  Pat.  381,204,  Aug.   16,   1907.     Under  Int.  Conv., 
Nov.  17,  1906. 

:2  Xaphthylamine-I-sclphonic  acid  is  diazotised  and 
combined  with  /3-naphthol  in  presence  of  Turkey-red  oil. 
It  is  claimed  that  the  use  of  the  latter  renders  the  dyestuff 
particularly  suitable  for  the  preparation  of  lakes. — J.  C.  C. 

Dyestuffs  of  the  safraninc  series  ;     Process  for  preparing 
.     F.  Kehrmann.     Ger.  Pat.  183,117,  May  5, 1905. 

IsoROsrsDULTNES  of  the  general  composition, 

:6H3.NHR, 
i_N— X 


where  R  and  R1  are  fatty  or  aromatic  radicals,  and  X 
is  an  acidic  radical,  are  treated  with  amines.  The  products 
<lye  red  to  greenish  blue  shades  on  tannin-mordanted 
cotton,  or  they  can  be  converted  into  acid  wool  dyestuffs 
by  sulphonation.  — T.  F.  B. 

[Gallocyanine]  dyestuffs  ;     Process  for  preparing  blue  to 

greenish-blue    .     Farbwerke     vorm.     L.     Durand, 

Huguenin  et  Cie.  Ger.  Pat.  182,783,  Nov.  17,  1905. 
Addition  to  Ger  Pat.  178,841,  Feb.  12,  1905  (see  this  J., 
1907,  681). 

Ik  the  condensation  of  gallocyanines  with  carboxylic  acids 
of  aromatic  amines,  a  certain  amount  of  leuco-compound 


is  formed,  and  not  utilised.  This  is  prevented  either  by 
oxidising  the  leuco-compound  as  it  forms,  or  by  adding 
some  easily  reducible  substance  to  the  mixture,  e.g., 
picric  acid  or  an  aromatic  polynitrosulphonic  acid. 

— T.  F.  B. 


Lakes  from  azo  dyestuffs,  etc.       Fr. 
X1TL4. 


Pat.  381,205.       See 


Azo  lakes.     Fr.  Pat,  381,206.     See  XIII A. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,    AND    FIBRES. 

Banana  fibres.     Bull.  Imp.  Inst.,   1907,  5,  228—231. 

The  samples  of  fibres  gathered  in  British  East  Africa 
were  well  prepared  and  of  good  quality  and  comparable 
with  the  best  fibres  used  for  rope  making.  Anatysis  of 
seven  samples  showed  10  per  cent,  of  moisture,  2 — 4*8  per 
cent,  of  ash  and  71 — 74  per  cent,  of  cellulose.  The  loss  on 
boiling  with  dilute  alkali  (a-  and  ,3-  hydrolysis)  varied 
from  10  to  25  per  cent,  and  in  this  respect  the  fibres  are 
inferior  to  those  of  Musa  Ensete  though  somewhat  superior 
to  the  M.  ulugurensis  fibre. — E.  F.  A. 

"  Tuor "   fibre.     Bull.    Imp.    Inst.,    1907,   5.   233. 

The  fibre  was  pale  yellow  in  colour  and  of  a  fair  lustre. 
The  plant  yielding  it  was  identified  as  Sanse.vieria  gui- 
neensis.  The  length  of  staple  was  3  feet  and  analysis 
showed:  moisture,  8-8;  ash,  1-2;  a-hydrolysis  (loss), 
12*4  ;  /3-hydrolysis  (loss),  16-1  ;  loss  on  acid  purification, 
4-5 ;  cellulose,  69-9  per  cent.  (See  also  this  J.,  1907, 
757.)— E.  F.  A. 

Cotton   fibre  ;     Effect   of   different    reagents   on   the   . 

W.  Minajeff.     Z.  Farben-Ind.,  1908,  7,  1—3,  17—21. 

It  has  been  stated  that  in  mercerised  and  well-bleached 
cotton  the  cuticula  is  absent,  but  the  author's  observa- 
tions do  not  support  this  contention.  The  cuticula 
contains,  as  incrustants,  fat,  wax,  colouring  matter,  and 
a  substance  called  cutin,  which  is  insoluble  in  sulphuric 
acid,  so  that  processes  in  which  alkaline  agents  are  used, 
such  as  boiling  and  mercerising,  as  also  bleaching,  will 
affect  it,  so  far,  at  least,  as  these  waxy  and  fatty  bodies 
are  concerned.  In  some  cases  it  is  difficult  to  distinguish 
the  cuticula  under  the  microscope,  the  different 
mechanical  and  chemical  treatments  increasing  the 
difficulties  of  distinction.  The  author  studied  the  actions 
of  some  reagents  on  the  cotton  fibre  under  the  microscope 
and  arrived  at  the  following  conclusions.  The  cuticula 
of  the  raw  cotton  fibre  resists  treatment  with  con- 
centrated cuprammonium  solution,  fairly  strong 
sulphuric  acid  (but  not  the  concentrated  acid),  and 
concentrated  alkaline  liquors  both  during  boiling  and 
during  mercerising  :  the  cuticula  of  the  bleached  fibre  has 
the  same  properties  as  those  of  the  unbleached  fibre 
although  not  so  strongly  marked.  The  fibre  walls  are 
soluble  in  concentrated  cuprammonium  solution  and 
swell  strongly  when  treated  with  more  dilute  solutions. 
They  are  dissolved  by  concentrated  sulphuric  acid,  being 
changed  to  a  substance  of  the  nature  of  amyloid  ;  they 
swell  in  weaker  solutions,  but  show  no  change  under  the 
microscope  when  left  for  a  long  time  in  a  10  per  cent,  solu- 
tion of  the  acid.  They  are  changed  during  mercerising 
in  a  manner  which  is  well  known.  The  fibre  walls  suffer 
important  changes  during  the  process  of  oxidation 
(production  of  oxycellulose) ;  they  become  weakened 
and  brittle  and  in  this  state  are  not  dissolved  by 
cuprammonium  solution.  The  inner  protoplasmic 
covering  of  the  fibre   behaves  somewhat  similar  to    the 
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cuticula.  Sketches  of  the  differently  treated  fibres  are 
given.  (See  also  Lange.  this  J.,  1898,  917  ;  and  Hiibner 
and  Pope,  this  J.,  1904,  404.)— S.  H.  H. 

Ferrocyanides  of  sodium  and  potassium  ;  New  applications 

of  the [in  calico  printing].     Sealed  Note  No.  1431, 

dated  Dec.   10,   1903.     A.  Dondain  and  G.  Corhumel. 
Bull.  Soc.  Ind.  Mulhouse,  1907,  77,  372—375. 

1.  When  diazo  salts  are  printed  upon  tissues  prepared 
with  alkaline  solutions  of  /3-naphthol,  it  frequently  occurs 
that,  in  the  operations  of  washing  and  soaping,  the 
"  whites  "  become  stained  owing  to  undecomposed  diazo 
salts  present  in  the  tissues  combining  with  the  /3-naphthol 
in  the  unprinted  parts.  In  the  case  of  tissues  upon  which 
diazotised  p-nitraniline  has  been  printed,  a  passage 
through  a  bath  of  sodium  sulphite  (5  grms.  per  litre) 
suffices  to  destroy  the  diazo  compound,  but  such  treat- 
ment is  useless  for  tissues  which  have  been  printed  with 
diazotised  a-naphthylamine.  For  these  the  authors 
recommend  a  passage  at  full  width,  of  half  a  minute's 
duration,  through  a  bath  of  sodium  ferrocyanide  (5  grms. 
per  litre)  at  a  temperature  of  60°  C.  When  basic  dye- 
stuffs  are  printed  along  with  the  Naphthylamine  Claret, 
the  alkaline  ferrocyanide  is  added  to  the  tartar  emetic 
bath  though  which  the  tissues  are  passed  after  steaming. 

2.  In  the  Prud'homme  Aniline  Black  reserve  style, 
basic  dyestuffs  are  now  printed  chiefly  in  admixture  with 
zinc  compounds,  instead  of  as  hitherto  with  albumin  and 
sodium  acetate  etc.,  on  tissues  padded  with  ferrocyanide- 
Aniline  Black  mixtures.  On  steaming,  the  Black  is  pro- 
duced in  the  unprinted  parts,  while  in  the  printed  parts 
the  dyestuffs  become  imperfectly  fixed,  probably  as  double 
ferrocyanides  of  the  dyestuff  base  and  zinc.  In  the  subse- 
quent chroming  of  the  tissues,  a  portion  of  the  dyestuff  is 
washed  away  or  is  more  or  less  fixed  by  the  "  whites  " 
or  associated  discharge  colours.  To  prevent  this,  the 
tissues,  instead  of  being  chromed,  are  passed  through  a 
bath  of  sodium  ferrocyanide  (5 — 10  grms.  per  litre)  at  a 
temperature  of  60°  C.  As,  however,  the  ordinary  Aniline 
Black  needs  to  be  chromed  to  render  it  intense  in  shade 
and  less  liable  to  turn  green  on  exposure,  the  substitution 
of  this  treatment  for  the  chroming  operation,  involves  the 
use  of  a  padding  mixture,  such  as  one  in  which  half  the 
usual  amount  of  aniline  hydrochloride  is  replaced  by 
rather  more  than  this  proportion  of  Oehler's  "  Ungreenable 
Aniline  Salt,"  which  will  give  a  black  of  intense  shade 
without  chroming. 

3.  With  the  ordinary  stannous  chloride  mixtures  white 
reserves  on  Paranitraniline  Red  and  Naphthylamine 
Claret  are  obtained  with  some  difficulty,  prolonged 
soaping  and  severe  clearing  being  required,  after  the 
souring  operation.  J.  Brunner  observed  that  the 
addition  of  sodium  ferrocyanide  to  the  printing  mixture 
facilitates  the  operations.  Based  on  this  discovery,  the 
authors  have  put  into  use  a  printing  mixture  composed 
of  :  (a),  sodium  ferrocyanide  (500  grms.)  dissolved  in 
British  gum  solution  (2  kilos.) ;  and  (b),  stannous 
chloride  (3500  grms.),  citric  acid  (500  grms.)  and  acetin 
(500  grms.)  dissolved  in  British  gum  solution  (3  kilos.), 
the  two  portions,  (o)  and  (b),  being  separately  prepared 
and  then  mixed  together.  After  printing  this  mixture  on 
the  tissues  prepared  with  /3-naphthol,  and  developing, 
the  goods  are  soured,  washed,  soaped  for  5  minutes  at 
a  temperature  of  00°  C,  and  cleared  with  bleaching  powder 
solution  at  £°  B.  The  "  whites  "  thus  obtained  upon  the 
red  are  as  pure  as  those  obtained  upon  the  claret  grounds, 

— E.  I?. 

lie  port  on  the  preceding  article  {Scaled  note  No.  1431). 
II.  Sehmid.  Bull.  Soc.  Ind.  Mulhouse,  l(.i<>7,  77, 
380—381. 

I.  A  passage  of  tissues  printed  in  Naphthylamine 
Claret  through  a  dili  te  bath  of  an  alkali  ferrocyanide 
has  the  effect,  .-is  Dondain  and  Corhumel  claim,  of  pre- 
venting the  "whites"  from  becoming  stained.  '_'.  II  is 
possible  that  coloured  reserves  under  the  ferrocyanide- 

Aniline  Black  may  in  some  instances  be  deeper  and 
brighter  when  a  treatment   of   the    tissues  with  an    alkali 


ferrocyanide  is  substituted  for  the  usual  one  with  alkali 
chromate  or  bichromate,  although  the  advantage  gained 
in  this  way  must  be  more  or  less  counterbalanced  by 
the  necessitated  eniploj'ment  in  the  production  of  the 
Black  of  a  more  costly  homologue  of  aniline  in  place 
of  the  latter.  As  a  matter  of  fact,  however,  in  the 
author's  trials  no  improvement  in  the  fixation  of  the 
basic  dyestuffs  was  observed.  3.  Stannous  ferrocyanide 
was  first  applied  in  1902  and,  therefore,  before  the  date 
of  the  sealed  note  No.  1431,  as  a  substitute  for  stannous 
chloride  in  the  production  of  discharges.  Its  suggested 
use  in  reserving  insoluble  azo  dyestuffs  is  consequently 
but  a  slight  innovation. — E.  B. 

Ilydrosidphite-anthraquinone  discharge  mixture  ;    Note  on 

the .     C.  Sunder.     Bull.  Soc.  Ind.  Mulhouse,  1907 

77,  382—384. 

A  mixture  containing  per  kilo.  125  grms.  of  "  Rongalite 
C  "  (sodium  sulphoxylate-formaldehyde)  and  7  grins,  of 
anthraquinone,  in  the  form  of  a  finely-ground  paste, 
gives  on  tissues  dyed  in  a-Naphthylamine  Claret  a  clearer 
discharge  than  does  a  mixture  containing  the  same  pro- 
portion of  "  Rongalite  C,"  along  with  0-65  grm.  of  Induline 
Scarlet  per  kilo.  The  use  of  mixtures  containing  anthra- 
quinone is  especially  advantageous  in  the  production  of 
coloured  discharges  with  such  basic  dyestuffs  as  are  unable 
to  withstand  the  severe  treatment  with  bleaching  powder 
solution  necessary  to  clear  the  white  and  coloured  dis- 
charges obtained  with  mixtures  containing  Induline 
Scarlet.  It  is  essential  that  the  anthraquinone  should  be 
finely  ground.  When  the  paste  is  sufficiently  fine,  the 
white -discharge  mixture  has  a  milky  appearance.  The 
efficiency  of  the  discharge  also  depends  upon  the  compo- 
sition of  the  Claret,  in  the  production  of  which  no  oil 
preparations  must  be  employed  in  the  alkaline  /3-naphthol 
solution,  and  calcium  acetate  must  not  be  added  to  the 
diazo  salt  solution.  The  most  successful  results  are 
obtained  when  the  Claret  shows  a  bright,  full  shade  ; 
one  of  a  dull,  flat  shade  does  not  discharge  readily.  The 
white  discharge  effected  with  the  aid  of  anthraquinone 
does  not,  after  the  steaming  operation,  easily  alter  on 
exposure  to  air  ;  after  soaping,  it  is  quite  permanent. 
That  obtained  with  Induline  Scarlet,  on  the  other  hand, 
rapidly  becomes  soiled,  owing  to  the  re-oxidation  of 
the  dyestuff,  during  the  time  which  elapses  between  the 
steaming  and  soaping  operations.  Treatment  of  the 
tissues  with  acid  before  soaping,  which  has  been  recom- 
mended, is  unnecessary  in  the  case  of  the  discharges  pro- 
duced with  anthraquinone. — E.  B. 

Hydrosulphite-anthraquinone  discharge  mixture  for  Naph- 
thylamine  Claret ;    Note   on  the .     Report   on   C. 

Sunder' s  Communication.  H.  Schmid.  Bull.  Soc. 
Ind..  Mulhouse,  1907,  77,  384— 38G.  (Sec  preceding 
abstract.) 

The  principal  catalytic  agents  employed  in  practice  in 
conjunction  with  sodium  sulphoxylate-formaldehyde  for 
the  purpose  of  producing  discharge-patterns  on  tissues 
dyed  in  a-Naphthylamine  Claret  are  Induline  Scarlet, 
Patent  Blue  V,  and  anthraquinone.  The  first  of  these  lias 
been  the  longest  used  in  this  connection,  and  in  regard  to 
the  proportion  required,  is  the  most  effective  of  the  three. 
When  supplied  in  admixture  with  sulphoxylates,  it  is 
known  under  the  names  of  "Rongalite  ('  special"  and 
"  Hydrosulphite  NK  special."  etc.  It  is.  however, 
frequently  preferred  to  apply  the  dyestuff  in  the  bath  of 
diazotised  u-naphthylamine  in  developing  the  Claret,  in 

order  that    the  same  discharge   mixtures  may   he  used  for 

both    Paranitraniline   lied  and  a-Naphtnylamine  Claret. 

This  method  has  the  advantage  of  avoiding  all  danger  of 

regeneration  of  the  dyestuff  m   the  discharged  parte  of 

the  patterns  by  oxidation  ill  the  air.      It   is  specially   to  be 

recommended  lor  coloured  discharges.     The  addition  of 

the  Scarlet  to  the  deve  loping  hath,  although  the  quantity 
employed  is  very  minute,  bas  B  favourable  influence  upon 
the  shade  of  the  Claret,  which  it  deepens  and  brightens 
slightly.  The  second  compound.  Patmt  Ulne  Y.  in  the 
presence  of  glycerin  and   a   little  free  formaldehyde,  ails 
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vow  effectively.     The  oxidation  of  the  trace  of  dyestuff 
left  in  the  reduced  state  in  the  printed  parts  after  steaming 
■..  is  not,  in  the  ease  of  the  white  discharge, 
■  drawback,  as  it  gives  this  a  faint  blue  tinge  which  is  not 
objectionable.     In    regard    to   anthraquinone,    the   com- 
pound  which    lias   been    most    recently   introduced   into 
calico  printing  for  the  purpose  of  assisting  the  production 
scharges  (see  this  J.,  1907.  196  and  467),  the  author, 
neral.  confirms  Sander's  statements  concerning  the 
treat  ad  van  t  iges  gained  by  its  use. — t).  B. 

Formaldehyde-sodium    hydrosulphitc  ;     [Non-existence    of] 
the  so-called .     E.  von  Meyer.     See  VII. 

Errata. 

.     This  J..  Jan.  15.  190S.  page  19.  col.  1,  line  28  from  top: 
After  "  temperatures  "  insert  "  at  or  somewhat." 

Also,     page     19,    col.     1.    line     29    from    top:    Delete 
semicolon  and  "it  dissolves  it." 


Patents. 

Dry  scouring  of  fabrics  in  an  extended  condition.  E. 
Ribaucourt,  Roubaix.  France.  Eng.  Pat.  83,  Jan.  1, 
1907. 

Ix  Eng.  Pat.  29,764  of  1906  (this  J.,  1907,  820)  there  is 
described  a  machine  wherein  the  extended  fabric  first 
travels  through  a  dry-scouring  liquid  and  then  over  a 
tube  in  which  a  partial  vacuum  is  maintained.  The 
suction  tube  is  now  placed  in  the  scouring  liquid  and  in 
this  way  the  liquid  is  sucked  through  the  fabric.  The 
liquid  may  be  afterwards  returned  to  the  scouring  vat. 

— S.  H.  H. 


Silk ;    Boiling-ofJ  of .      Schniid   Freres. 

381,492,  Nov.   10,  1906. 


Fr.    Pat. 


The  vessel  containing  the  boiling-off  liquor  is  made  of 
wood  or  other  poor  conductor  of  electricity.  Two  elec- 
trodes are  arranged  at  some  distance  apart,  so  that  they 
will  not  come  into  contact  with  the  material,  and  so  that 
a  current  of  electricity  may  be  passed  through  the  soap 
liquor  and  the  lather.  It  is  claimed  that  with  the  aid  of 
the  current,  the  time  required  for  boiling-off  is  much 
shortened  and  that  the  strength  and  brilliancy  of  the  fibre 
is  better  than  with  soap  unaided.  To  increase  the  con- 
ductivity of  the  soap  liquor,  small  quantities  of  sodium 
acetate  or  phosphate  may  be  added  and  to  improve  the 
strength  and  elasticity  of  the  fibre,  a  little  formaldehyde 
may  be  added  as  well.  With  skeins,  a  form  of  apparatus 
may  be  employed  permitting  of  the  boiling-off  and  drying 
being  performed  in  one  operation. — F.  M. 

Degumming  flax  and  other  textile  fibres  by  hydrocarbons  ; 

Method    of .     Syndicat    des    Procedes    Rousseau. 

Fr.  Pat.  381,153,  July  19,  1907. 

Raw  flax,  hemp,  etc.,  is  subjected  to  ammoniacal  fer- 
mentation and  then  boiled  (100  parts)  with  a  mixture  of 
2  parts  of  sodium  carbonate,  1  part  of  sodium  bisulphite 
and  4  parts  of  soap,  with  which  is  incorporated  the 
hydrocarbon.  After  washing  and  drying,  the  fibre  is 
entirely  degummed  and  very  pliable.  The  soap  used  is 
Marseilles  soap  intimately  mixed  with  one-sixth  to  one- 
tenth  of  its  weight  of  petroleum  benzine.  If  glycerin  and 
amyl  acetate  are  added  in  the  washing  process,  the  fibre 
acquires  considerable  brilliancy. — J.  C.  C. 

Chromic  oxide  on  animal  or  vegetable  fibres  ;    Process  for 

precipitating .     H.    Lange  and   R.    Escales.     Ger. 

Pat.   186,692,  Jan.   18,   1905. 

Fibres  are  impregnated  with  solutions  of  the  tetrathio- 
cyanodiammonio-derivative  of  chromic  acid,  in  presence 
of  alkalis,  acids,  or  acid  salts.     The  substance  is  prepared 


by  heating  ammonium  fchioeyanate  with  ammonium 
bichromate  ;  it  is  decomposed  by  heat,  chromic  oxide 
being  one  of  the  products. — T.  F.  B. 

Dyeing,  bleaching  and  finishing  ;    Wood  rollers  for  use  in 

.     <l    Evans  and  Sons,   Ltd.,   and  G.   II.   Evans, 

Manchester.     Eng.  Pat.  16,715,  July  22,  1907. 

The  ends  of  wooden  rollers  suffer  very  much  in  use,  and 
claim  is  here  made  for  a  metal  cap,  to  fit  over  the  end  of 
the  roller.  The  cap  is  fastened  by  means  of  split  or  bifur- 
cated nails,  which  when  driven  through  it  into  the  wood 
are  forced  to  spread,  the  cap  thus  being  held  firmly  in 
position.— F.  M. 

Dyeing  machinery.     J.  Sulzbach,  New  York.     U.S.  Pat. 
871,376,  Nov.  19,  1907. 

The  invention  relates  to  the  even  distribution  of  dye  on 
threads,  fabric  or  yarn,  to  the  even  and  effective  removal 
of  surplus  dye  solution,  and  to  the  production  of  multi- 
coloured variegated,  and  shaded  dyeings.  The  dye 
solution  is  contained  in  a  series  of  bottles,  which  are 
mounted  on  a  rotatory  carrier.  Sponges  or  some  other 
similar  porous  material  are  placed  in  the  necks  of  these 
bottles,  and  as  the  bottle  carrier  revolves,  the  sponges 
become  saturated  with  the  dye  solutions.  The  material 
is  caused  to  pass  in  contact  with  the  sponges  and  in  this 
way  becomes  impregnated  with  the  dye  solutions  in  certain 
parts.  The  surplus  dye  solution  is  removed  by  a  series 
of  cylindrical  wipers  which  work  concurrently  with  the 
dye  distributors.  If  variegated  effects  are  desired,  the 
bottles  contain  solutions  of  different  dyestuffs,  whereas 
to  produce  shaded  dyeings,  solutions  of  different  concen- 
trations of  the  same  dyestuff  are  employed.  Separate 
wipers  are  used  for  each  colour  and  for  each  of  the  varying 
concentrations  of  colour  used  in  the  distributing  bottles. 
After  the  wiping  operation,  the  material  passes  into  a 
steam  chest  and  then  over  a  drying  cylinder. — S.  H.  H. 

Dyeing  apparatus  [for  yarn].     F.  N.  Patterson,  Lexington, 
N.C.     U.S.  Pat.  875,553,  Dec.  31,   1907. 

The  yarn  is  wound  on  a  hollow  cone  with  perforated 
sides  and  is  held  in  place  by  an  expansible  jacket  and 
by  a  "  binder  "  which  extends  across  the  top  of  the 
cone.  The  cone  is  mounted  in  a  closed  box.  The 
dye-liquor  enters  by  a  pipe  which  projects  through  the 
bottom  of  the  box  and  communicates  with  the  perforated 
sides  of  the  cone,  so  that  the  dye-liquor  passes  into  the 
interior  of  the  cone,  then  out  through  the  yarn,  and 
finally  leaves  the  box  through  an  outlet  pipe. — A.  S. 

Vegetable  fibres  dyed  with  substantive  dyestuffs  ;   Ulterior 

treatment  of .     Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Fr.   Pat.   381,279,   Aug.  26,   1907.     Under  Int.   Conv., 
March  5,  1907. 

The  fastness  of  vegetable  fibres  dyed  with  substantive 
dyestuffs  is  increased  by  treatment  with  salts  of 
magnesium  and  stannates.  The  dyed  fibre  may  be 
treated  for  some  hours  in  a  15  per  cent,  solution  of 
magnesium  sulphate,  wrung  out,  and  introduced  at 
once  iuto  a  solution  containing  10 — 15c.c.  of  caustic  soda 
(34°  B.)  and  1  to  1-5  grms.  of  sodium  stannate  per  litre. 
fe  -T.F.  B. 

Cotton  fabrics  with  effects  in  wool ;  Process  for  producing 

multicoloured .     L.    Cv.ssella    und    Co.     Fr.    Pat. 

381,495,  Nov.  10,  1906. 

See  Eng.  Pat.  25,971,  1906;  this  J..  1907,  1136.— T.  F   B. 

Dyeing  yarn  and  tissues,  and  printing  warps  and  tissues, 
under    the    influence    of    vacuum    and    of    atmospheric 

pressure  ;  Apparatus  for .     O.    Albeit.     Fr.    Pat. 

381,120,  June  6,  1907. 

The  apparatus  consists  of  a  tank  divided  into  compart- 
ments and  covered  by  a  metal  wire  screen,  above  which 
is  a  weh  of  permeable  material.     Any  patterns  or  designs 
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to  be  imprinted  on  the  material  are  placed  on  this  web. 
The  level  of  liquid  in  the  tank  is  kept  constant  by  means 
of  a  pipe  which  communicates  with  a  reservoir,  the 
supply  of  dye-liquor,  etc.,  to  which  is  regulated  by  a 
float-valve.  The  material  to  be  dyed  or  printed  is  passed 
slowly  over  the  web  of  pervious  material  or  over  the 
patterns  thereon,  and  the  dyeing  or  printing  is  effected 
by  the  aid  of  a  vacuum,  a  hood  connected  to  a  suitable 
suction  apparatus  being  caused  to  pass  above  the  surface 
of  the  material  and  draw  up  the  dye-liquor,  etc.,  through 
the  web  of  pervious  material.  Any  excess  of  liquor  is 
removed  from  the  upper  surface  of  the  dyed  material 
by  means  of  an  endless  band  which  passes  over  it. — A.  S. 

Discharge  effects  on  a-Naphthylamine  Claret ;  Production 

of   white   or   coloured .     C.    Sunder.        Ger.    Pat. 

186,050,  April  6,  1906. 

Anthraquinone  is  added  to  the  hydrosulphite  discharge 
paste  for  a-Naphthylamine  Claret.  (See  this  J.,  1907, 
196.)— T.  F.  B. 


VIL— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Acetic  acid ;    Use  of free  of  excise  duty  in  Canada. 

Board  of  Trade  J.,  Jan.   16,  1908.     [T.R.] 

The  "  Canada  Gazette  "  for  21st  November  last  contains 
an  Order-in-Council.  dated  29th  November,  1907,  which 
provides,  that  acetic  acid  when  used  as  a  raw  material 
in  the  manufacture  of  chromium  acetate  may  be  free 
of  excise  duty  in  the  Dominion  of  Canada  when  it  contains 
not  more  than  56  per  cent,  of  real  acetic  acid  by  weight, 
and  that  it  may  be  supplied  to  manufacturers  of  chromium 
acetate  under  such  regulations  as  may  be  prescribed  by 
the  Department  of  Inland  Revenue. 

Catalytic  reactions  ;  Heterogeneous .     IV.     Kinetics  of 

contact  sulphuric  acid.     M.  Bodenstein  and  C.  G.  Fink. 
Z.  physik.  Chein.,  1907,  60,  ]— 45. 

The  gases,  sulphur  dioxide  and  oxygen,  were  carefully 
dried  over  cone,  sulphuric  acid,  mixed  in  the  desired 
proportion,  and  introduced  into  a  hard  glass  cylindrical 
tube  (vol.  about  100  c.c.)  which  contained  the  catalyzer. 
The  latter  consisted  of  a  compact  roll  of  platinum  gauze 
and  idled  the  tube  as  completely  as  possible,  thus  avoiding 
a  "  dead  space  "  in  the  reaction  vessel.  The  rate  of  the 
reaction  was  followed  by  measuring  the  decrease  of 
pressure  at  constant  volume.  The  temperature  was 
varied  between  155"  and  248°  C,  but  most  of  the 
measurements  were  made  at  248°  C.  In  order  to  detect 
any  variation  in  activity  (poisoning)  of  the  platinum 
catalyzer  during  the  measurements,  the  experiments 
were  made  in  series,  the  first  and  third  being  with  the 
same  reacting  mixture.  Except  when  the  relative 
amount  of  oxygen  present  was  small,  the  rate  was  found 
to  be  independent  of  its  concentration,  proportional 
to  that  of  sulphur  dioxide,  and  inversely  proportional 
to  the  square  root  of  the  concentration  of  sulphur  trioxido. 
The  variation  in  the  activity  of  the  platinum  did  not 
cause  any  change  in  this  law.  A  very  satisfactory 
explanation  is  furnished  by  the  theory  that  the  velocity 
of  the  reaction  on  the  immediate  surface  of  the  platinum 

is  very  great,  that  this  surface  is  protected  by  a  layer 
of  absorbed  Bulphur  trioxidc,  through  which  the  gases 
most  diffuse,  and  that  therefore  the  Telocity  of  the 
reaction  ordinarily  depends  only  on  the  rate  at  which 
the  more  slowly  diffusing  gas  (SO..)  pastes  through  this 
layer  of  sulphur  trioxide.  When,  however,  the  con- 
centration  of  the  oxygen  is  relatively  small,  its  rate  of 
diffusion  through  the  sulphur  trioxide  layer  would  be, 
according  to  this  theory,  the  determining  factor  in  the 
reaction;  this  was  found  to  be  the  ease.  The  effect  of 
tho  presence  of  indifferent  gases  (C02,  N2)  was  in  agree 
ment    with    the    theory.     The    temperature    coefficient 


for  10°  was  unusually  small :  1-22,  which  also  indicates 
that  this  reaction  is  a  diffusion  phenomenon.  In  general, 
the  final  state  in  an  adsorption  equilibrium  is  reached 
very  quickly.  The  law  of  adsorption  is  that  the  amount 
of  substance  adsorbed  on  a  given  surface  is  proportional 
to  the  concentration  of  that  substance  in  the  homogeneous 
medium  raised  to  a  power  (n)  less  than  unity,  i.e., 
M  =  KCra.  In  general,  n  increases  with  the  temperature 
and  approaches  unity.  At  the  temperature  of  these 
experiments,  n  for  sulphuric  acid  must  be  assumed  to 
be  nearly  equal  to  0-5  in  order  to  explain  the  kinetic 
measurements.  An  attempt  to  prove  this  by  direct 
measurement  failed  because  the  amount  of  sulphur 
trioxide  adsorbed  by  the  platinum  under  fixed  conditions 
was  not  constant.  This  variation  the  authors  connect 
with  the  poisoning  of  the  platinum  ;  they  consider  both 
phenomena  to  be  due  to  a  variation  in  the  adsorption 
coefficient,  K,  of  the  above  equation,  caused  by  the 
presence  of  extremely  small  quantities  of  impurities. 


Ammonium   molybdate ;  Hydrolysis   of in   presence 

of  iodides  and  iodates.     S.  E.  Moody.     Amer.  J.  Science, 
1908,  25,  76—78. 

According  to  Glassmann  (this  J.,  1905,  211)  on  boiling 
a  solution  containing  potassium  iodide,  potassium  iodate, 
and  ammonium  molybdate,  the  last-named  salt  is 
hydrolysed  according  to  the  equation  : 

3(NH4)6Mo7024,4H20  =  9(NH4)2Mo04  +  12H2Mo04, 

and  the  molybdic  acid  then  reacts  with  the  iodide  and 
iodate,  with  liberation  of  iodine  : 

12H2Mo04 +20KI  +  4KI03  =  12K2Mo04  +  12I2  -f  12H20. 

As  the  author  had  previously  found  that  certain 
ammonium  salts  are  hydrolysed  completely  when  their 
solutions  are  distilled  in  presence  of  a  mixture  of  potassium 
iodide  and  iodate  (see  this  J.,  1907,  199),  he  carried  out 
similar  experiments  with  ammonium  molybdate,  and 
found  that  in  this  case  also,  hydrolysis  is  complete, 
Glassmann's  results  being  vitiated  by  reaction  between 
the  ammonia  produced  by  hydrolysis  and  the  iodine 
liberated  from  the  iodide-iodate  mixture.  To  obtain 
correct  results  it  is  necessary  to  conduct  the  vapours 
from  the  distilling  flask  through  sulphuric  acid,  in  order 
to  absorb  the  ammonia,  before  absorbing  the  iodine  in 
potassium  iodide  solution. — A.  S. 


Chlorates    and    perchlorates    in    reduction    processes ;  Be- 
haviour   of .     D.     Venditori.     Gaz.    chim.     ital., 

1907,  37,  II.,  383—386. 

The  action  of  finely -divided  metallic  aluminium  affords. 
a  means  of  distinguishing  between  chloric  acid  and 
perchloric  acid  in  aqueous  solution.  On  treating  a  solution 
of  potassium  or  ammonium  perchlorate  with  sulphuric 
acid   and   finely-divided   aluminium,   a   vigorous  reaction 

I    ensues,  but  no  chloric  acid  or  hydrochloric  acid  is  produced. 

]  On  the  other  hand,  if  potassium  chlorate  in  aqueous 
solution  be  heated  with  sulphuric  acid  and  aluminium, 
it  is  reduced  quantitatively  to  chloride. — A.  S. 

Chlorates,  bromates,  iodates,  and  periodatea  ;  Determination 
of  — .     H.  Brunner  and  R.  Mellet.     See  XXIII. 


Calcium     and     magnesium     compound*  ;      Colloidal     and 

gelatinous .     C    Neuberg.     Bitzungsbor.    Kgl.    Pr. 

Akad.    W'iss.   Berlin,    1907,   &Q— 821.     Chem.   Zeutr., 
1908,  1,   KrJ. 

In  continuation  of  earlier   work  (this  J.,    1!)0I>,  926),   the 

author  describes  the  preparation  of  some  gelatinous  and 
colloidal  oalcium  and  magnesium  salts.  By  dissolving 
calcium  oxide  iii  methyl  alcohol,  h  liquid  which  is  opaque 
in  reflected  light,  is  obtained,  and  from  thi-i  the  sulphate, 
phosphate  and  oxalate  can  !»•  precipitated  in  the  gela- 
tinoui    condition    by   addition   of   the   respective   ■•■ 
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On  saturating  the  methyl  aJooholic  solution  with  carbon 
dioxide,  a  clear  Strongly  viscous  liquid  is  obtained,  which 
after  being  concentrated  to  the  consistence  of  thick 
collodion,  solidities  to  a  jelly  soluble  in  methyl  alcohol. 
A  similar  jelly  is  formed  when  carbon  dioxide  is  led  into 
a  suspension  of  calcium  oxide  in  wood  spirit.  Colloidal 
calcium  carbonate,  like  the  corresponding  barium  salt, 
is  miacible  with  benzene,  toluene,  chloroform,  and  anhy- 
drous ether,  and  is  soluble  in  tats.  "Magnesia  usta  " 
when  shaken  with  methyl  alcohol,  dissolves  to  a  colloidal 
alkaline  solution,  from  which  the  colloidal  phosphate, 
oxalate  and  carbonate  can  be  prepared.  The  separated 
gelatinous  calcium  and  magnesium  salts  contain  no 
combined  methyl  alcohol.  Colloidal  barium  carbonate 
dissolved  in  methyl  alcohol  will  not  dialyse  into  water. 

—A.  S. 

Calcium  oxide  and  sulphur  ;    The  reaction  between . 

R.    \V.    Thatcher.     J.    Amer.    Chem.    Soc,    1908,    30, 
63—68. 

Solutions  prepared  by  boiling  calcium  oxide  and  sulphur 
with  water  have  been  used  extensively  in  America  as 
insecticides  for  scab  on  animals  and  insects  on  fruit  trees, 
and  the  author  has  studied  the  reactions  which  take  place 
during  the  preparation  of  such  solutions.  Two  charac- 
teristic compounds,  namely  calcium  pentasulphide  and 
calcium  thiosulphate,  alone  are  formed,  small  amounts  of 
sulphite  and  sulphate  occasionally  found  resulting  from 
the  oxidation  of  the  true  products  of  the  reaction.  One 
part  of  calcium  oxide  was  found  to  combine  with  2-24 
parts  of  sulphur,  this  proportion  being  slightly  less  in  the 
presence  of  excess  of  calcium  oxide  and  probably  due  to 
the  solubility  of  calcium  oxide  in  water.  Any  excess  of 
calcium  oxide  or  of  sulphur  remained  uncombined  in  the 
mixture.  Concentrated  solutions,  made  by  boiling  the 
ingredients  together  until  the  maximum  amount  of 
sulphur  was  dissolved  which  would  remain  in  solution  after 
cooling,  were  analysed  and  found  to  contain  per  100  c.c.  : — 
Sulphur,  total,  17-65  to  35-89  grms.  ;  as  pentasulphide, 
14-00  to  34-29  grms.  ;  as  thiosulphate,  1-23  to  4-10  grms.  ; 
as  sulphite  and  sulphate,  0-12  to  0-81  grm.  ;  calcium 
oxide,  total,  8-17  to  14-28  grins.— W.  P.  S. 

Barium   carbonate,    carbon,    and    nitrogen ;     Influence   of 

additions  of  barium  chloride  on  the  reaction  between . 

0.  Kuhling  and  0.  Berkhold.     Ber.,  1908,  41,  28—32. 

The  experiments  were  carried  out  with  mixtures  of  barium 
carbonate  and  carbon  alone,  and  with  addition  of  2,  5, 
10,  15,  20,  and  30  per  cent,  respectively  of  barium  chloride, 
at  temperatures  ranging  from  900  to  1200°  C.  The 
results  show  that  on  addition  of  more  than  2  per  cent, 
of  barium  chloride,  the  temperature  at  which  the  mixture 
of  barium  carbonate  and  carbon  begins  to  absorb  nitrogen, 
is  reduced,  but  at  temperatures  at  which  the  mixture 
without  any  addition  will  absorb  nitrogen,  no  quantitative 
acceleration  of  the  absorption  by  addition  of  barium 
chloride  could  be  observed.  The  yield  of  cyanide  was 
either  approximately  the  same  or  else  somewhat  less  in 
presence  of  barium  chloride  than  when  the  salt  was  not 
added.  The  yield  of  eyanamide-salt  was  diminished  by 
addition  of  barium  chloride.  The  yields  of  both  cyanide 
and  cyanamide-salt  were  smallest  in  presence  of  the 
largest  addition  of  barium  chloride.  (See  also  this  J., 
1907,  147.)— A.  S. 

Formaldehyde-sodium    hydrosulphite ;     {Non-existence    of] 

the  so-called  .      E.  von  Meyer.      J.  prakt.  Chem., 

190S,  77,  61—64.     (Compare  this  J.,  1906,  472.) 

It  is  already  known  that  by  the  action  of  formaldehyde  on 
sodium  hydrosulphite  solution,  the  two  compounds 
formaldehyde-sodium  bisulphite  and  formaldehyde-sodium 
sulphoxylate  are  obtained,  instead  of  the  supposed  form- 
aldehyde-sodium hydrosulphite  (this  J.,  1904,  1211  and 
1905,  329).  It  would  appear,  from  a  consideration  of  the 
facts  which  follow,  that  these  substances  do  not  separate 
as  a  double  salt,  nor  exist  as  such  in  the  solution,  (a) 
Fractional   precipitation   by   methyl  alcohol  throws  out 


most  of  the  bisulphite  compound.  (6)  Fractional  crystal- 
lisation at  0°  C.  and  at  25°  C.  yields  mixtures  of  the  two, 
in  varying  proportions,  the  less  soluble  sulphoxylate  pre- 
ponderating at  first ;  and  these  results  are  confirmed  by 
fractionating  a  solution  made  from  the  two  salts  them- 
selves in  molecular  proportions.  On  mixing  solutions 
of  the  two  salts  there  is  no  change  of  temperature  or  of 
viscosity,  (c)  An  examination  by  the  thermometric 
method,  as  well  as  by  the  dilatometric  method,  shows 
that  no  transition  point  exists  between  the  temperatures 
—  14°  C.  and  +55°  C— F.  Sodn. 

Water,  mercuric  chloride  and  potassium  chloride ;  Equi- 
librium in  the  system  — — .  W.  Tichomirow.  J.  Russ. 
Phys.-Chem.  Ges.,  1907,  39,  731—743.  Chem.  Zentr., 
1908,  1,  11—12. 

Determinations  of  the  solubility  of  mixtures  of  potas- 
sium chloride  and  mercuric  chloride  at  20°  C.  gave  the 
following  results,  the  figures  representing  grms.  of  the 
salts  dissolved  by  100  grms.  of  water  : — 
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Analyses  showed  that  the  solid  phases  corresponding 
to  the  different  portions  of  the  solubility  curve  were  as 
follows  :_  Along  A  B,  KCI;  along  B  C,  HgCL,  2KC1 ; 
along  C  D,  HgCl2,  KCI ;  along  D  E,  2HgCl0,  KCI ;  and 
along  E  F,  HgClg.— A.  S. 


Silicon ;     Analysis    of    commercial 

Chem.-Zeit.,  1908,  32,  42. 


F.    Limmer. 


The  following  method,  based  on  the  volatility  of  silicon 
tetrachloride,  was  found  to  give  trustworthy  results  for 
the  separation  of  silicon  from  silica.  A  weighed  portion 
of  about  0-5  grm.  of  the  sample  is  placed  in  a  porcelain 
boat  and  heated  for  3  hours  in  a  combustion  tube  through 
which  is  passed  a  current  of  dry,  oxygen-free  chlorine. 
The  boat  must  be  maintained  at  a  bright  red  heat  and  the 
heating  is  not  commenced  until  the  tube  is  filled  with 
chlorine.  In  the  case  of  simple  mixllires  of  silicon  and 
silica,  the  course  of  the  action  of  the  chlorine  on  the 
silicon  can  be  followed  readily  :  the  mixture  glows  until 
only  a  white  residue  of  silica  is  left.  Commercial  samples 
of  silicon  may,  however,  contain  carborundum  and  other 
impurities  which  colour  the  residue,  so  that  the  end  of  the 
reaction  is  only  ascertained  by  re-weighing  and  again 
heating  the  boat  and  its  contents  in  a  current  of  chlorine 
until  a  constant  weight  is  obtained.  The  boat  is  allowed 
to  cool  in  the  current  of  chlorine  before  being  weighed. 
A  second  portion  of  the  sample  is  fused  with  a  mixture 
of  sodium  and  potassium  hydroxides  in  order  to  obtain 
the  total  amount  of  silicon  and  silica  ;  this  operation  also 
enables  the  iron,  calcium,  etc.,  present  in  the  sample  to 
be  determined.  An  analysis  of  commercial  silicon  yielded 
the  following  results  :— Silicon,  95-27  ;  iron  together  with 
a  little  aluminium,  2-35  ;  non-volatile  residue,  2-35  per 
cent.  This  residue  consisted  principally  of  silica  and 
magnesium  chloride,  traces  of  calcium,  phosphorus,  and 
carborundum  being  also  present.  Determinations  of  the 
quantities  of  residue  left  after  treatment  with  chlorine 
were  also  made  in  the  case  of  several  samples  of  crystal- 
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liscd,  fused,  and  amorphous  silicon.  The  results  obtained 
were: — Amorphous  silicon,  23-24,  57-32,  and  66-56; 
fused  silicon,  11-90,  and  2-35;  crystallised  silicon,  1-47 
and  1-56  per  cent,  of  residue.  From  this  it  will  be  seen 
that  amorphous  silicon,  as  sold,  is  frequently  very  impure, 
whilst  the  crystallised  variety  is  almost  free  from  silica. 
During  the  experiments  it  was  noticed  that  crystallised 
silicon  was  much  more  readily  attacked  by  chlorine  than 
amorphous  silicon.  It  might  be  mentioned  that  the  iron 
and  aluminium  present  in  the  samples  volatilised  as 
chlorides  together  with  the  silicon  tetrachloride.  It  was 
proved  by  experiment  that  neither  pure  silica  nor  the 
porcelain  boat  underwent  any  loss  in  weight  when  heated 
in  the  current  of  chlorine. — VV.  P.  S. 

Ozone  ;    Acid  properties  of .     W.  Manchot  and  W. 

Kampschulte.     Ber.,  1907,  40,  4984—4990. 

Ozone  conducted  into  liquid  ammonia  cooled  by  means 
of  a  mixture  of  solid  carbon  dioxide  and  acetone  gives  an 
intense  orange-red  coloration,  which  disappears,  on 
removing  the  ammonia  from  the  cooling  mixture,  even 
at  a  temperature  at  which  the  ammonia  still  remains 
liquid.  Hydrogen  peroxide  may  be  detected  even  after 
the  liquid  has  become  colourless  again.  At  the  ordinary 
temperature  ozone  fumes  on  contact  with  ammonia,  and 
also  with  strong  organic  bases  such  as  methylamine, 
piperidine,  aniline,  toluidine,  etc.  Th*e  authors  were 
unable  to  detect  any  trace  of  nitrite  in  the  fumes  formed 
with  ammonia.  The  oxides  of  magnesium,  calcium, 
strontium  and  barium  decompose  ozone  at  the  ordinary 
temperature.  When  cooled  by  means  of  solid  carbon 
dioxide  and  acetone,  barium  oxide  gives  a  yellow  coloration 
with  ozone,  whilst  calcium  oxide  gives  a  fainter  coloration, 
and  magnesium  oxide  none,  the  stability  of  the  compounds 
formed  thus  decreasing  with  the  atomic  weight,  in  an 
analogous  manner  to  e.g.  the  carbonates  of  the  alkali 
metals.  The  combination  of  ozone  with  caustic  alkalis 
is  accompanied  by  an  evolution  of  heat.  Faint  but  un- 
mistakable reactions  of  hydrogen  peroxide  are  observed 
in  the  products  of  the  interaction  of  ozone  and  sodium 
peroxide,  and  strong  reactions  in  the  case  of  the  ozone 
derivatives  of  potassium,  rubidium,  and  cajsium 
hydroxides.  The  ozone  compound  of  sodium  hydroxide 
is  decolorised  when  heated  in  a  current  of  8  to  9  per  cent, 
ozone  at  about  90°  C,  that  of  potassium  hydroxide  at 
about  110°  C.  and  that  of  rubidium  hydroxide  at  about 
140°  C.  In  the  case  of  caesium  hydroxide  the  colour 
becomes  very  faint  at  100°  C,  but  is  still  perceptible  above 
the  m.  pt.  (200°  C.)  and  up  to  220°  C.  Lithium  hydroxide 
decomposes  ozone,  but  gives  no  coloration  at  the  ordinary 
temperature.  Strong  ozone  fumes  in  moist  ail",  and  the 
fumes  have  an  acid  reaction  towards  indicators.  It  is 
also  stated  to  make  water  electrically  conductive,  although 
Griifenberg  (Z.  anorg.  Chem.,  36,  355)  affirms  the  contrary. 
In  the  authors'  opinion  the  acid  properties  of  ozone  must 
be  partially  attributed  to  decomposition  products  of  the 
compounds  first  formed.  Thus  the  compound  that  fumes 
with  ammonia  must  be  such  a  decomposition  product, 
since  the  primary  privative  of  ozone  and  ammonia 
decomposes  below  0°  C.  (see  also  Ber.,  40,  2894).— C.  A.  M. 

Ozone,  nitrogen  peroxide,  and  hydrogen  peroxide  ;    Detec- 
tion of in  gas  mixture*.      E.    H.   Keiser    and  L. 

MeMastcr.     See.  XXIII. 

Patknts. 

Svlphuric   acid;     Manufacture   of .     N.    L    Heinz, 

La   Salle,   111.,   and    M.    I'.    Chase,    Mineral    Point,    Wis. 
U.S.  Pat.  875,909,  Jan.  7,   1908. 

Tiik    burnec    gases   are    passed    successively    through   a 

(Mover  tower,  a  system  of  Hues,  and  a  Gay- Lussac  tower. 
Steam  and   nitric  acid   are  admitted   to  the   flue-system   in 

quantities  sufficient  to  convert  only  a    portion   of  the 

sulphur  dioxide  into  sulphuric  acid,  and  to  condense  the 
sulphuric  acid  mist  produced.  Different  proportions  of 
■team  are  introduced  at  different  parts  of  the  Due-system, 
bo  =18  to  produce  acid  of  different  strengths,  "  appropriate 
to  the  elimination  of  different  Impurities."  The  purified 
and  dried  gases  from  the  flue-system  are  passed  through 


a  contact  apparatus  and  then  through  an  absorption 
tower.  The  Gay- Lussac  tower  is  fed  with  acid  of  more 
than  G0°  B.,  obtained  by  diluting  the  acid  from  the 
absorption  tower  with  acid  from  the  Glover  tower  and  if 
necessary  with  acid  from  a  portion  of  the  flue-system. 

—A.  S. 

Sulphur  dioxide   from   moist   combustion   gases ;    Process 

of  separating by  cooling  the  mixture.     J.  Babe  and 

H.  Pape.  Fr.  Pat.  381,454,  Sept.  2,  1907.  Under  Int. 
Conv.,  Sept.   10,  1906. 

See  Eng.  Pat.  19,973  of  1907  ;  this  J.,  190S,  75.— T.  F.  B. 

Caustic  alkali  or  alkali   carbonate  ;    Process  for  decom- 
posing  the   chlorides,   nitrates   and   other    salts    of    the 

alkalis  to  produce .     J.  Masson.     Fr.  Pat.  381,441, 

Aug.  31,  1907. 

Hydrofluoric  acid,  generated  by  the  action  of  sulphuric 
acid  on  calcium  fluoride,  is  led  into  a  vessel  containing 
a  solution  of,  say,  sodium  chloride.  A  precipitate  is  thus 
produced  consisting  of  sodium  fluoride  combined  with  one 
equivalent  of  hydrofluoric  acid.  The  hydrochloric  acid 
liberated  remains  in  solution  in  the  liquid  which  is  drawn 

off  and  concentrated. The  sodium  fluoride  precipitate, 

collecting  on  a  movable  false  bottom  in  the  vessel,  is  with- 
drawn, and  placed  in  a  drying  chamber.  The  hydro- 
fluoric acid  thus  driven  off  is  led  back  into  the  vessel, 
containing  a  fresh  quantity  of  sodium  chloride,  in  order 
to  effect  a  further  decomposition.  The  sodium  fluoride, 
coming  from  the  drying  chamber,  is  mixed  with  water  and 
calcium  hydroxide  or  calcium  carbonate.  On  heating  the 
mixture,  sodium  hydroxide  or  sodium  carbonate,  as  the. 
case  may  be,  is  obtained  in  solution  and  calcium  fluoride 
is  precipitated  and  used  again  for  the  production  of 
hydrofluoric  acid  in  the  cycle  of  operations. — G.  W.  McD. 

Zinc  oxide  from   zinc  ores  ;    Process  of  obtaining . 

H.   L.   Sulman,   London.     U.S.   Pat.   875,806,  Jan.   7, 

1908. 
See  Eng.  Pat.  21,672  of  1906  ;  this  J.,  1907,  1144.— T.  F.  B. 

Ferrous   carbonate ;     Composition   for   the.    production   of 

.     J.    K.    Lilly,    Assignor   to   E.    Lilly  and  Co., 

Indianapolis,  Ind.     U.S.  Pat.  876,360,  Jan.  14,  190S. 

The  claims  are  for  a  composition  consisting  of  a  solution 
of  a  ferrous  salt  and  an  alkali  carbonate  in  a  neutral 
liquid  (e.g.,  glycerol)  miscible  with  water,  and  forming  a 
protection  against  oxidation  of  the  ferrous  salt. — A.  S. 

Lithium   compounds  ;    Process   of   preparing   pure . 

W.  E.  Wadman,  Bayonne,  N.J.,  Assignor  to  Hygienic 
Chemical  Co..  New  Jersey.  U.S.  Pat.  876,851,  Jan.  14, 
1908. 

Solutions  containing  the  sulphates  of  lithium  and  potas- 
sium arc  treated  with  sufficient  ammonia  lo  render  the 
potassium  sulphate  insoluble  and  to  precipitate  any  iron, 
aluminium  and  manganese  as  hydroxides.  The  precipitate 
is  removed,  the  ammonia  expelled  from  the  solution,  and 
the  lithium  then  precipitated  as  carbonate.  —  A.  S. 

Chrome  nlv/m  ;  Manufacture  of for  use  in  tanneries 

and  other irisc.  E.  .Mcvzonnier,  fils.  Fr.  Pat.  381,152, 
Sept.  2,    1907. 

A  solution  of  sodium  or  potassium  bichromate  is  reduced 

by    sulphur    dioxide    ill     presenoe    of    sulphuric    acid,    the 

proportions     being  indicated  by  the  equation: — 
23H80+  Xa._.(  !r807  +  3S<  >L>  +  ILSO,  =  (Y._,\a.,(S()4).1,24H.,<  >. 

The  reaction  takes  plact  immediately,  and  the  solution 
may  be  used  as  such  or  set  to  crystallise.  A  soluble 
acid  sulphite  may,  if  desired,  be  Substituted  for  sulphur 
dioxide,  to  effect  the  reduction  of  the  alkali  bichromate. 

—  E.  S. 

Antimony  oxides ;  Process  and  apparatus  /<>>■  condensing 

.     Mine  re   e    Fonderie    d'Antimonio    Soc.    Anon. 

Fr.  Pat.  :;.S|..>I7,  Sept.    I.    19(17. 
'I  UK    fumes    from    furnaces    in    which    antimony    ores,    or 

antimonial  by-products  ate  roasted,  arc  drawn,  sometimes 
after  previous  cooling,  through  a  series  of  bags  of  cotton, 
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a,  or  the  like  suspended  in  a  closed  chamber.  The 
ohamber  has  a  sheet-iron  roof  which  is  cooled  by  moans 
of   water   or   air.     The   antimony   oxide   collects   in    the 

-.  whilst  the  gaseous  products  pass  through  and  are 
withdrawn  trom  the  chamber  through  n  suitable  outlet. 

— E.  S. 

Hydrogen  peroxidt  :  Proa**  for  the  manufacture  of . 

V.  Fischer,  Berlin.  Ens.  Pat.  20,868,  Sep.  19,  1907. 
Under  Int.  Conv.,  Oct.  20,  1906. 

Stew,  either  alone,  or  mixed  with  oxygen  or  other 
ses,  is  blown  against  incandescent  solid  substances  or 
against  voltaic  ares,  a  series  of  sparks,  ete.  The  source 
of  heat  may  also  be  moved  towards  the  current  of  steam  ; 
the  mutual  movement  of  the  source  of  heat  and 
of  the  steam  towards  one  another  must  be  at  a  speed 
of  at  least  1  metre  per  second.  When  the  steam  is 
condensed  subsequently,  the  hydrogen  peroxide  formed 
condenses  with  it.     (See  also  this  J.,  1906,  808.)— W.  P.  S. 

Hydrogen   peroxide  ;  Stable  solution  of and  method 

of  moling  same.     W.  Heinrici,  Halle  on  Saale,  Germany. 
U.S.  Pat.  876,179,  Jan.  7,  1908. 
See  Addition  to  Fr.  Pat.  356,880  of  1905  ;  this  J..  1906, 
1219.— T.  F.  B. 

[1),     Silicon;      Method    of     making .       (2),     Silicon 

monoxide  ;      Art     of     producing .     (3),     Silicon  ; 

Method  of  making .     (4),  Silicon  carbide  ;    Method 

of  making  — ■ — .  (5),  Silicon  dioxide  :  Method  of 
making .  (6),  Silicon  monoxide  ;  Method  of  pro- 
ducing    .     (7),    Silicon   monoxide   powder  ;    Method 

of  preparing .     H.  N.  Potter,  New  Rochelle,  N.Y. 

Assignor  to  G.  Westinghouse.  Pittsburg,  Pa.  U.S. 
Pate.  875,285 ;  —6;  875,672;  —3;  —4;  —5;  —6. 
Dec.  31,  1907. 
(1).  Silicon  is  produced  by  heating  together  one  equiva- 
lent each  of  silicon  monoxide  and  carbon.  (2).  A  powder 
containing  silicon  monoxide  is  produced  by  highly 
heating  silicon  under  reduced  pressure,  in  presence  of 
oxygen  (air)  insufficient  to  form  silica.  (3).  Silicon 
monoxide  is  reduced  to  silicon  by  heating  with  silicon 
carbide.  (4).  Silicon  carbide  is  produced  by  heating  a 
mixture  of  one  equivalent  of  silicon  monoxide  and  two 
equivalents  of  carbon.  (5).  Silicon  dioxide,  in  a  com- 
minuted condition,  is  made  by  oxidising  silicon  monoxide, 
for  example,  by  blowing  an  oxidising  gas  through  a 
furnace  in  which  silicon  monoxide  is  being  formed.  (6). 
Silicon  monoxide  is  produced  by  heating  a  mixture  of 
granular  silicon  and  granular  silica  in  an  indifferent  atmo- 
sphere, under  reduced  pressure.  (7).  Vitreous  silicon 
monoxide,  either  alone  or  with  the  addition  of  a  suitable 
"  reactive  mixture,"  is  distilled,  under  reduced  pressure, 
in  an  electric  furnace,  in  the  absence  of  oxidising  gases. 
The  following  are  references  to  the  subject  of  silicon 
monoxide  :  (Eng.  Pats.  26,788  and  12,210 ;  U.S.  Pats. 
830,739  and  830,740.  and  Fr.  Pat.  366,644  ;  this  J.,  1907, 
434.  684,  938,  939  and  1056  ;   also  this  J.,  1907,  1277). 

—A.  S. 

Graphite  ;  Method  of  disintegrating .     E.  G.  Acheson, 

Stamford,  Canada.     U.S.  Pat.  875,881,  Jan.  7,  1908. 
Graphite   is  ground  together   with   a   "  soluble   body," 
whereby  the  two  are  intimately  mixed  and  the  graphite 
is    disintegrated.     The    mixture    is    then    treated    with 
a  solvent  liquid  to  dissolve  the  soluble  body. — E.  S. 

Table  I. — Maximum 
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Lime-alumina-silica    mixtures  ;      Fusibility    of .      R. 

Rieke.  Stahl  u.  Eisen,  1908,  28,  16—19. 
The  materials  chosen  for  the  mixtures  were  pure  precipi- 
tated calcium  carbonate,  ground  quartz  sand  containing 
99'6  per  cent,  of  silica,  and  ground  alumina  of  the  requisite 
purity  for  the  production  of  aluminium.  The  materials 
were  dried  at  120°  C,  and  weighed  quantities  were  mixed 
with  water  into  a  thin  paste,  which  was  passed  through  a 
tine  sieve  several  times,  and  then  evaporated  to  dryness, 
and  the  residue,  with  the  addition  of  some  starch  paste 
was  made  into  small  cones  similar  to  Seger  cones.  The 
fusibility  tests  were  made  in  an  electric  furnace,  provided 
with  a  fine-grained  carbon  resistance,  the  test-pieces  being 
mounted  on  plates  of  graphite,  and  not  of  fireclay,  on 
account  of  the  fluxing  action  of  the  lime  present.  The 
temperatures  at  which  the  test-pieces  softened  were 
measured  by  comparing  them  with  the  bending  produced 
in  Seger  cones  in  the  furnace  at  the  same  time,  except 
that  from  cone  No.  14  upwards,  comparison  was  made 
with  some  cones,  designated  as  Z-cones,  which  give 
slightly  higher  readings  than  the  Seger  cones  bought  in  the 
open  market.  In  order  to  secure  a  uniform  rate  of  heating, 
intervals  of  4  to  5  minutes  were  allowed  to  elapse  between 
the  bending  over  of  one  cone  and  that  of  the  next  higher- 
melting  cone  in  the  series.  The  mixtures  examined,  do 
not  for  the  most  part  correspond  with  definite  silicates  or 
di-silicates,  and  do  not  possess  true  melting  points,  but 
pass  more  or  less  rapidly  through  all  stages  of  viscosity 
from  the  solid  to  the  molten  condition.  Four  series  of 
tests  were  made,  in  each  of  which  the  molecular  relation 
of  alumina  to  silica  was  kept  constant,  namely  at  1:1, 
1  :  2,  1  :  3,  and  1  :  4  respectively,  whilst  the  quantities  of 
lime  added  were  increased  in  the  members  of  each  series 
from  0-1  to  12  mols.  of  CaO  to  1  mol.  of  pure  aluminium 
silicate.  The  general  formulae  are : — Series  I., 
Al2O3.SiO2.0-l— 12  CaO;  Series  II.,  Al203.2Si0o.0-l— 12 
CaO ;  Series  III.,  Al203.3Si0o.0-l— 12  CaO.  Series  IV., 
Al2O3.4SiO2.0-l— 12  CaO.  The  tables  given  below,  in 
which  the  expression  +15  signifies  a  temperature  between 
cones  15  and  16,  and  —  15,  a  temperature  somewhat 
under  cone  15,  show  the  maximum  and  minimum  tem- 
peratures observed  in  the  first  three  series,  and  the  com- 
position of  the  members  of  the  series  with  those  melting 
points.  In  each  series,  the  pure  aluminium  silicates  of 
course  possess  maximum  melting  points.  The  lowest- 
melting  member  of  Series  IV.,  with  a  composition 
Al203.4Si02,3CaO,  melts  at  about  1225°  C,  but  the 
curve  representing  the  melting  points  of  this  series  does 
not  show  any  noticeable  maxima,  and  follows  a  more 
continuous  course  than  the  curves  of  the  other  series. 
The  mixtures  possessing  maximum,  and  probably  those 
possessing  minimum  melting  points,  apparently  corres- 
pond with  definite  di-silicates,  many  of  which  are  unknown 
at  present,  though  the  mixture,  Al203.2Si02.CaO,  the 
first  maximum  in  Series  II.,  occurs  in  nature  as  anorthite, 
and  the  mixture,  Al203.3Si02.3CaO,  which  gives  one  of 
the  minimum  values  of  Series  III.,  corresponds  with  a 
pure  lime-alumina-garnet.  In  a  general  way,  from  the 
last  mentioned  minimum  given  in  each  series,"the  melting 
points  show  a  continuous  rise  with  increasing  amounts  of 
CaO.  Mixtures  containing  more  than  50  per  cent,  of 
CaO,  on  being  slowly  cooled  after  being  previously  com- 
pletely fused,  crack  into  a  microcrystalline  powder. 
melting  points. 


Series. 


Molecular  composition. 


Percentage  content  of  : — 


A1203. 


Si02. 


CaO. 


M.  pt.  cf  cone  in 


Z-cones. 


•c. 

(Approx.) 


I.  A1203.  Si02 

I.  A1203.  SiO».  2CaO  . 

II.  A1.03.  2Si()2 

II.  A1203.  2Si02.  CaO  . 

II.  A1203.  2Si02.  4CaO 

III.  A1203.  3Si02 

III.  A1203.  3Si02.  CaO  . 

III.  A1203.  3Si02.  2CaO 

III.  A1203.  3Si02.  4CaO 
III.       I     A120,.  3Si02.  6CaO 


62-9 
37-2 
45-8 
36-6 
22-9 
36-0 
30-1 
25-9 
20-1 
16-5 


37-1 
22-0 
51-2 
43-3 
27-0 
64-0 
53-4 
45-8 
35-7 
29-3 


40-8 

20-1 
50-1 

16-5 
28-3 
44-2 
54-2 


+  38 

-26 

-36 

18—19 

19 

33 

15—16 

10 

7 

19—20 


About  1850° 
1550° 
1780° 
1515° 
1525° 
1725° 
1450° 
1350° 
1285° 
1530° 


124 


Cl.  IX.— BUILDING  MATERIALS,  CLAYS,  MORTARS;  &  CEMENTS. 


[Feb.  15,  190?. 


Table  II. — Minimum  melting  ■points. 


Molecular  composition. 

Percentage  content  of : — 

M.  pt 

of  cone  in 

Series. 

A1203. 

Si02. 

CaO. 

Z-cones. 

•a 

I. 

I. 

II. 

Al2Oa.  Si02.  CaO 

A1203.  Si02.   3CaO 

AI0O3.  2S:Oo.  0-45C'aO    

46-7 
30-9 
41-2 
30-5 
18-5 
32-8 
26-8 
22-6 
18-1 
15-8 

27-7 
18-3 
48-7 
36-1 
21-8 
58-2 
47-5 
40-2 
32-2 
28-0 

25-6 
50-8 
10-1 
33-4 
59-7 
9-0 
25-7 
37-2 
49-7 
56-2 

9—10 

11 

+  15 

-7 

+  13 

14—15 

+  9 

6—7 

+  6 

19 

About    1340° 
1360° 
1440° 

IT. 

11. 

III. 

AI.O3.  2Si02.  2CaO 

AI0O3.  2Si02.  5-9CaO    

2AU03.  6SiO,.  CaO 

1280° 
1400° 

1420° 

III. 

4A1203.  12SiOo.  7CaO 

1340° 

III. 
III. 
III. 

A1203.  3Si02.  3CaO 

Al2Os.  3Si02.  5CaO 

2A1203.  6SiO<..   13C'aO 

1270° 
1265° 
1525° 

— W.  C.  H. 


Patents. 

Glass-icorking  furnaces.     I.  A.  Milliron  and  C.  W.  Irwin, 
Franklin,  Pa.,  U.S.A.     Eng.  Pat.  18,162,  Aug.  10,  1907. 

The  apparatus  consists  of  a  small  furnace,  of  rectangular 
shape,  mounted  on  a  truck,  which  can  be  moved  on  rails 
to  or  from  a  tank  or  other  supply  of  molten  glass.  The 
furnace  can  be  rotated  on  the  truck  in  a  horizontal  plane. 
A  pot  is  fixed  in  each  end  of  the  top  of  the  furnace,  and  a 
heating  chamber  is  arranged  beneath  each  pot.  A  hood, 
provided  with  a  heating  chamber,  is  mounted  on  the  top 
of  the  furnace,  and  constructed  in  such  a  way  that  it 
can  be  moved  to  cover  either  of  the  pots.  Fuel  is  supplied 
to  the  several  heating  chambers  by  a  system  of  pipes, 
provided  with  swivel  and  telescopic  joints.  There  is  an 
opening  in  the  bottom  of  each  of  the  pots,  through  which 
any  excess  glass  left  after  the  drawing  operation  can  be 
emptied  out,  before  the  pot  is  re-filled.  Each  opening  is 
provided  with  a  closure,  which  is  raised  or  lowered  by 
means  of  levers,  actuated  by  the  rotation  of  the  furnace. 

— W.  C.  H. 


Sheet  glass  ;    Mode  of  and  means  for  the  manufacture  of 

.     F.  Oppermann,  St.  Servais-lez-Namur,  Belgium. 

Eng.  Pat.  20,975,  Sept.  21,  1907. 

This  patent  refers  to  modifications  of  the  apparatus 
described  in  Eng.  Pat.  21,721  of  1906  (see  Fr.  Pat.  369,986  ; 
this  J.,  1907,  203).  The  glass  sheet  is  not  cooled  in  a 
vertical  chamber  or  chimney,  but  by  means  of  hollow  or 
solid  cylinders  maintained  at  the  required  temperature 
to  ensure  the  gradual  cooling  of  the  sheet.  The  cylinders 
or  rollers  are  supported  by  two  frames,  which  can  be 
rotated  about  a.  horizontal  axis,  situated  in  the  same 
vertical  plane  as  the  axis  of  rotation  of  the  pot.  Some  of 
the  cylinders  serve  to  guide,  support,  or  draw  the  glass 
sheet,  whilst  other  cylinders  are  arranged  between  these, 
and  by  touching  them  tangentially,  form  a  closed  space, 
in  which  air  circulation  is  prevented,  and  through  which 
the  sheet  can  pass  A  closed  chamber,  for  annealing  the 
sheet,  is  arranged  over  the  drawing  slot,  and  between  it 
and  the  first  cooling  roller. — W.  C.  H. 


Glass  ;   Process  of  moulding  and  colouring  devitrified . 

L.    A.    Garchey    and    C.    Bourqui.     Fr.    Pat.    380,926, 
Oct.  23,  1906. 

A  hollow  mould  is  filled  with  granulated  glass,  and 
heated  for  the  requisite  time,  and  at  a  temperature  suf- 
ficiently high,  to  cause  complete  devitrification,  and  the 
whole  is  then  allowed  to  cool.     The  finest-grained  glass 

is  filled  into  the  bottom  of  the  mould,  and  tin-  coarser- 
grained   above   it.      The    moulds  consist  of  a   mixture   of 

plaster  of  Paris  and  ground  refractory  materials,  such 
as  Ore-brick,  faience,  porcelain,  etc.  They  may  be  pro- 
vided with  'overs  of  flit-  same  material,  which  exert  a 
certain    pressure  on    the  glass  during   (lie  devitrification. 

The  colm-ation  of  Mm-  objects  if  effected  by  putting,  on 

those    parts   of    the    bottom    of    (he    mould    corresponding 


with  the  parts  of  the  object  to  be  coloured,  a  suitable 
mixture  of  finely-powdered  white  glass  and  a  colouring 
material,  and  devitrifying  the  whole  mass.  Grooves  of 
any  shape  can  be  formed  on  the  wrong  side  of  the  objects 
by  arranging  cores  of  plaster  on  the  top  of  the  mass  of 
glass  to  be  devitrified,  and  withdrawing  them  when  the 
mass   has   cooled. — W.  C.  H. 


Kilns  for  firing  or  drying  ceramic  and  similar  wares. 
A.  Meakin,  Ltd.,  and  W.  Jackson,  Tunstall,  Staffs. 
Eng.  Pat,  28,297,  Dec.  12,  1906. 

A  set  of  two  or  more  kilns  for  firing  and  drying  ceramic 
ware  is  provided  with  a  producer-gas  flue  with  branches 
under  each  kiln,  a  secondary  air  flue  with  branches 
adjacent  to  the  gas  flues,  and  with  outlets  for  the  air  and 
gas  from  these  branch  flues.  Each  kiln  is  provided  with 
at  least  one  combustion  chamber  which  passes  up  on  one 
side  of  the  kiln,  over  the  top,  down  the  other  side,  and 
then  under  the  floor  and  around  the  kiln  again,  extending 
finally  to  a  branch  of  the  chimney  flue.  Each  kiln  has  a 
cold-air  inlet  at  its  lower  part  and  a  hot-air  outlet  at  its 
upper  part  communicating  with  the  secondary  air  flue, 
and  so  arranged  with  dampers  that  the  secondary  air 
to  support  combustion  in  one  or  more  kilns  which 
are  being  fired,  can  be  drawn  through  and  heated  by  the 
goods  which  have  been  fired  and  are  cooling  in  another 
kiln  or  kilns.  The  chimney  flue  may  be  provided  with  a 
recuperator  arranged  to  heat  the  secondary  air  passing 
to  the  main  secondary  flue.  In  this  case,  the  secondary 
air  is  heated  by  passage  through  a  previously  fired  kiln 
only  during  the  first  stage  of  firing  ;  when  the  cooling 
kiln  has  become  so  cold  as  not  to  heat  the  air  sufficiently 
any  more,  the  chimney  flue  will  be  hot  enough  to  do  so, 
and  the  uecondarv  air  is  admitted  through  the  recuperator.. 

—A.  G.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Marbles,  stones,  granites,  or  limestones  ;   Process  of  ynanu- 

facture  of  artificial .      A.   Mora.    tils,   and   ('.    Mora, 

pere.     Fr.  Pat.  381,227,  Nov.  3,  1906. 

The  base  of  these  artificial  stones  is  a  suitable  mixture 
of  basic  magnesium  carbonates,  double  silicates  of' 
potassium  and  calcium,  and  of  potassium  and  aluminium, 
calcium  carbonate,  and  librous  asbestos;  this  mixture 
being  moistened  and  worked  up  with  a  liquid  consisting 
of  water,  hydrochloric  acid,  magnesia,  all, m,  and  caustic 
potash.  The  mass  obtained  may  be  rendered  impervious 
to  water  and  acids  by  immersing  it  in  a  bath  containing  a 
mixture  of  paraffin,  oil  of  turpentine  and  petroleum  spirit 
("  mineral    essence  "). — W.  C.  H. 
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Refractory  material  and  its  application  in  the  Manufacture 
of  slabs,  brick*,  tubes,  muffles,  crucibles,  rrceirers.  etc. 
V.  J.  E.  Yelter.  First  Addition,  dated  July  27,  1907, 
to  Ft.  Pat.  376,179.  Mar.  38,  1907. 

The  carborundum  in  thf  substance  described  in  the 
principal  patent  (this  J..  1907.  1010)  is  replaced  by  other 
compounds  made  at  a  high  temperature,  e.g.,  carbides, 
Bilicid.es,  chromite,  alumina,  etc. — A.  G.  L. 

Stones  called  "  salpitn  uses "  ;  Means  to  render  uv- 
attacbabU    by   nitre   and  to   arrest   altogether  the   attack 

?>V  nitre  ('"  salpttrisation  ")  of .     J.  A.  Leucerand. 

Fr.  Pat.  381,260,  Aug.  24,  1907. 

The  stones  are  washed  with  water,  impregnated  with 
an  aqueous  solution  of  copper  sulphate,  and  coated 
with  mortar  or  plaster  which  has  been  mixed  with  water 
containing  a  little  copper  sulphate. — A.  G.  L. 

Malachite,    lapis-lazidi,    agate    and    marbles    in    general; 

Substance    imitating .     L.    J.    Teissier.     Fr.    Pat. 

381,337,  Aug.  28,  1907. 

FiNELY-GRorrsD  ophite  or  green  serpentine  is  mixed 
with  an  aqueous  solution  of  magnesium  chloride.  The 
pasty  mass  is  tinted  according  to  the  stone  to  be  imitated, 
and  spread  out  on  a  smooth  nickel  or  copper  plate  to 
dry  for  about  12  hours. — A.  G.  L. 

Clau ;  Process  and  apparatus  for  sorting  and  purifying 
- — .     M.   Bohn.     Fr.   Pat.   381,486,  Nov.   9,   1906. 

Clays  to  be  sorted  and  purified  are  fed  into  a  cylinder, 
the  greater  part  of  the  length  of  which  is  occupied  by 
an  endless  screw  which  forces  the  clay  forwards  over 
one  or  more  screens  attached  to  the  wall  of  the  cylinder. 
The  endless  screw  is  in  intimate  contact  with  the  inner 
surface  of  the  screens,  which  are  perforated  with  holes 
of  equal  or  varying  size,  through  which  clays,  ready  for 
use,  are  discharged.  The  stones  and  other  impurities 
in  the  clays  cannot  pass  through  the  perforations  in 
the  screens,  and  are  carried  forward  by  the  endless  screw 
into  a  closed  space  at  the  further  end  of  the  cylinder, 
this  space  having  neither  screw  nor  screens,  but  only  an 
opening,  the  size  of  which  can  be  regulated,  for  the  removal, 
when  necessary,  of  the  accumulated  impurities. — W.  C.  H. 

Cement  or  cementitious  material  from  slag  ;  Manufacture 

of .     Collos  Portland    Cement  Co.  Ltd.,  London. 

From  H.  Colloseus,  Berlin.     Eng.  Pat.  15,764,  July  9, 
1907. 

Milk  of  lime,  and  a  solution  of  salts  of  the  alkalis,  alkaline- 
earths,  or  earthy  metals  are  introduced  separately,  but 
simultaneously,  into  hot  liquid  slag,  in  quantities  small 
enough  to  ensure  that  the  solutions  are  at  once  completely 
evaporated.  (See  also  Fr.  Pat.  356,276  of  1905;  this 
J.,  1905,  1307.)— W.  C.  H. 

Cement ;  Manufacture  of .  or  of  a  similar  material, 

by  means  of  slag.     Latin   Countries   Cement  Co.     Fr. 
Pat.  381,132,  July  8,  1907. 

Cement  is  manufactured  from  hot,  liquid  blast-furnace 
slag  by  injecting  into  it,  in  a  very  finely-divided  condition, 
small  quantities  of  one  or  more  of  the  following  hy- 
droxides, viz.,  of  the  alkalis,  alkaline-earths,  or  of  iron  or 
aluminium.  The  process  may  be  conveniently  carried 
out  in  the  apparatus  described  in  Fr.  Pat.  356,379  of 
1905  (this  J., '1906,  26).— W.  C.  H. 


X.— METALS  AND  METALLURGY. 

Rusting  of  iron.     A.   Schleicher  and  G.   Schultz.      Stahl 
u.  Eisen,   1908,  28,  50—53. 

The   experiments    made   consisted   chiefly    in    measuring 
the  voltage  obtained  by  immersing  clean  and  rusty  plates 


of  wrought-iron  and  cast-iron  in  water,  and  connecting 
them  electrically.  The  author  finds  that  if  the  E.M.F 
is  zero,  or  remains  constant,  both  the  plates  used  are 
affected  in  the  same  way,  i.e.,  are  oxidised  to  the  same 
extent.  If  the  E.M.F.  changes,  one  plate  is  acted  on 
more  strongly  than  the  other.  The  largest  E.M.F. 
obtained  between  two  wrought-iron  plates  was  0-36  volt,, 
the  current  produced  being  about  0-00018  ampere.  On 
connecting  a  rusty  wrought-iron  plate  with  a  clean  one, 
it  was  found  that  the  latter  acted  as  cathode,  iron  being 
dissolved,  and  the  voltage  falling  rapidly.  In  a  pair  of 
clean  wrought-iron  and  cast-iron  plates,  the  cast-iron 
plate  formed  the  cathode  ;  the  E.M.F.  at  first  obtained 
fell  to  nearly  zero,  rose  again  after  a  time,  and  finally 
remained  constant,  both  plates  becoming  oxidised. 
Experiments  made  on  planings  showed  that  both  cast-iron; 
and  wrought-iron  rusted  more  rapidly  in  water  containing 
both  carbon  dioxide  and  air  than  in  water  containing  only 
carbon  dioxide.     (See  also  this  J.,  1907,  1051.)— A.  G.  L. 


Ruthenium  in  platinum  alloys  ;    Detection  of  — 
Orlow.     Chem.-Zeit,  1908,  32,  77. 


N.  A. 


A  portion  of  the  alloy  is  melted  with  lead,  the  regulus 
treated  with  nitric  acid,  and  the  residue  ignited  in  the 
air  in  order  to  expel  the  osmium.  The  residue,  containing 
platinum,  iridium,  rhodium,  and  ruthenium  is  heated  with 
a  mixture  of  potassium  nitrate  and  potassium  hydroxide, 
and  after  cooling,  the  mass  is  extracted  with  water,  and 
excess  of  nitric  acid  added  to  the  solution,  when  the 
following  reaction  takes  place:  2K2Ru04  +  4HN03  = 
Ru04  +  Ru(OH)4+4KN03.  The  brown  liquid  is  poured 
into  a  beaker  or  test-tube,  and  the  latter  covered  with  a 
piece  of  filter-paper.  If  the  alloy  contained  ruthenium,, 
the  paper  will  be  blackened  in  the  course  of  12 — 24  hours, 
owing  to  the  liberation  of  vapours  of  ruthenium  tetroxide. 
It  is  stated  that  0-01  grm.  of  ruthenium  can  be  easily 
detected  in  this  way.  Care  must  be  taken  that  the  whole 
of  the  osmium  is  removed,  as  this  gives  a  similar  reaction. 

— A.  S. 

Manganese  ores       their  uses,  occurrence,  and  production. 
Bull.  Imp.  Inst.,  1907,  5,  273—293. 

Manganese  ores  for  metallurgical  purposes  are  quoted 
at  so  much  per  ton  for  each  unit  per  cent,  of  the  metal 
present,  but  if  below  the  standard,  which  in  the  United 
Kingdom  is  fixed  at  50  per  cent.,  the  price  per  unit  is- 
diminished  by  about  Jd.  for  every  unit  per  cent,  of  the 
deficiency.  There  is  not  much  demand  for  ores  containing 
less  than  40  per  cent,  of  manganese.  The  price  per  unit 
reached  15d.  in  1900,  fell  to  lOd.  in  1904,  but  has  now 
risen  to  14d.  Deductions  are  made  for  any  excess  ot 
phosphorus  and  silica  present  which  seriously  depreciate 
the  value  of  the  ore.  In  the  United  States  the  standard 
is  49  per  cent,  and  1  c.  per  unit  is  deducted  for  each  0*02 
per  cent,  of  phosphorus  in  excess  of  0-1  per  cent.,  and 
15  c.  per  ton  for  each  per  cent,  of  silica  in  excess  of  8  per 
cent.  The  percentages  of  some  of  the  principal  constitu- 
ents of  some  of  the  manganese  ores  of  commerce  are 
shown  in  the  following  table  :  — 


Origin. 


Mn. 


Fe. 


SiOs 


Russia — 

Caucasus  high  grade  . 
Do.        low        do.    . 

Bkaterinenberg 

Brazil — 

Average  1900  

India— 

Gosalpur    

Spain  — 

Huelva  carbonate  ore  . 
Greece — 

Milos  average 

Japan — 

Average  

United  States — 

Virginia,  Crimora  mine 


52-2 
45-5 
53-7 

0-41 
0-86 

5-22 

7-38 
8-10 

53-35 

— 

1-02 

54-29 

1-41 

3-27 

41-15 

0-77 

14-10 

34-73 

3-00 

22-92 

48-86 

— 

10-40 

57-29 

0-37 

— 

0-13 
0-48 
trace 

0-03 

0-16 


0-06 
0-08 
0-08 
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The  consumption  of  manganese  ores  by  the  countries 
which  utilises  the  greatest  amount  is  as  follows  :  — 


Germany 

United  Kingdom 
United  States  . . . 


1003. 


Tons. 
260,568 
232,682 
148,881 


1904. 


1905. 


Tons. 
303,110 
213,931 
111,665 


Tons. 
309,658 
253,174 
261,146 


The  amounts  in  metric  tons  and  values  of  the  man- 
ganese ores  mined  in  the  chief  producing  countries  are 
•given  below  :  — 


E.M.F.  lower  than  that  of  either  of  the  component  metals. 
(6).  Tin-cobalt  alloys. — These  are  analogous  to  the  tin- 
nickel  alloys,  and  here  also  the  compound,  SnCo,  has  an 
E.M.F.  lower  than  either  of  the  two  metals  of  which  it  is 
composed,  (c).  Tin-manganese  alloys. — The  potential 
measurements  indicate  the  existence  of  a  compound, 
SnMn3,  and  probably  also  one  of  the  composition,  MnSn. 
The  alloys  containing  up  to  30 — 40  atoms  of  manganese 
per  cent,  are  white  and  soft ;  those  with  about  50  atoms 
of  manganese  per  cent,  are  hard  and  occasionally  porous. 
With  still  larger  proportions  of  manganese,  the  alloys 
become  brittle,  the  one  containing  66  atoms  of  manganese 
per  cent,  being  the  most  brittle  ;  this  alloy  has  an 
"  earthy  "  appearance  and  falls  to  powder  when  filed. 
The  alloys  containing  about  75  atoms  of  manganese  per 


1903. 


Metric  tons. 


Value 

£. 


1904. 


Metric  tons. 


Value 

£. 


1905. 


Metric  tons. 


Value 

£. 


Australia 

Austria 

Belgium 

Brazil* 

Canada* 

Chile 

Cuba 

France 

Germany  t 

Otpccc    .    

United  Kingdomt- 

Italy 

India    

Japan  

New  Zealand 

Russia* 

Spain   

Sweden  

United  States t  . . . 


161 

17 
21 
11 
47 


1 

174 
5 

458 


.425 
,179 
,100 
,926 

82 
110 
070 
583 
,994 
,340 
831 
,930 
,562 
616 

71 
948 
194 
576 
870 


5,605 

3,141 

248,010 

570 

24,771 

11,676 

25,458 

11,204 

656 

2,327 

151,530 

3,828 

210 

618,906 

18.183 

2,376 

5,693 


843 

10,189 

485 

208,260 

112 

2,324 

17,683 

11,254 

52,886 

8,549 

8,897 

2,836 

152,707 

4,324 

199 

485,228 

18,732 

2,471 

3,197 


3,540 

174 

306,799 

556 

18,269 

11,189 

28,934 

5,147 

4,370 

3,438 

129,632 

3,604 

570 

660,638 

5,237 

2,475 

6,040 


1.541 
13.788 

224,377 

20 

1,324 

12,133 

6,751 

51,463 

8,171 

14,706 

5,384 

257,970 

11,162 

56 

357,796 

26,020 

2,150 

4,184 


5,925 


332,827 
353 

12,230 

7,949 

29,277 

4,861 

11,634 

5,869 

248,309 

8,546 

165 

467263 

7,475 

2,153 

8,239 


'Exports  only. 


t Value  at  mines. 


These  figures  are  exclusive  of  nianganiferous  iron  and  I 
^inc  ores.  In  1906  the  output  of  manganese  ore  for  j 
India  was  nearly  half  a  million  metric  tons. — E.  F.  A. 


Alloys  ;     Electro-potential    and    nature    of   metallic . 

IV.     N.   Puschin.     J.    Rubs.   Phvs.-Chem.   Ges.,  1907, 

39,  869—897.     Chem.  Zentr..  1908,  1,  108—110.  (See 
this  J.,  1907,  826,  1141  ;    1908,  77.) 

Lead  alloys,  (a)  Lead-copper  alloys. — It  is  confirmed  that 
the  two  metals  form  neither  chemical  compounds  nor  solid 
solutions.  (b)  Lead-silver  alloys. — Potential  measure- 
ments indicate  the  formation  of  solid  solutions  of  lead  in 
silver,  but  the  maximum  concentration  could  not  be  fixed, 
(c)  Lead-bismuth  alloys. — Evidence  was  obtained  of  solid 
solutions  of  lead  in  bismuth,  but  not  of  bismuth  in  lead, 
although  Kurnakow  and  the  author  found  by  the  pyro- 
metric  method  that  solid  solutions  of  bismuth  in  lead 
containing  up  to  35  atoms  of  bismuth  per  cent,  are  formed. 
(d).  Lead-antimony  alloys. — Solid  solutions  of  lead  in 
antimony  are  formed,  containing  up  to  12  atoms  of  lead, 
per  cent.  (e).  Lead-arsenic,  alloys. — Alloys  containing  np 
to  15  atoms  of  arsenic  per  cent,  are  soft,  but  those  con- 
taining about  30  atoms  of  arsenic  per  cent,  are  hard  and 
brittle  and  exhibit  a  distinct  crystalline  structure.  The 
potential  measurements  indicate  the  existence  of  solid 
solutions  of  lead  in  arsenic,  but  no  evidence  of  compounds 
of  the  two  elements  was  obtained  (compare  Descamps, 
Compt.  rend.,  86,  1065;  also  Shemtschushny,  J.  Russ. 
Phys.-Chem.  Ges.,  37,  1283;  and  Friedrich,  Metullurgie, 
3,  41).     Alloy*  of  tin  with  metals  of  tin'  iron  group.     The 

f)otential  measurements  were  made  in  A'/ 1  potassium 
ivdroxide  solution  in  which  tin  behaves  as  a  less  "  noble  " 
metal  than  tbe  metals  of  the  iron  group.'  (a)  Tin-niclccl 
alloys. —  My  addition  of  small  quantities  of  nickel  to  tin  or 

of  tin  to  nickel,  the  hardness  of  either  metal  is  considerably 

increased.     Potential-measurements  indicate  the  existence 

of  a  compound,  SnNL  Tbe  alloy  of  this  composition 
has  a   pinkish- violet  colour,   is   very    brittle,   and   has   an 


cent,  are  crystalline,  hard  and  brittle,  (d).  Tin-iron 
alloys. — The  alloys  are  relatively  soft,  and  those  containing 
about  80  atoms  of  iron  per  cent,  exhibit  a  granular 
crystalline  fracture.  The  existence  of  a  compound, 
SnFe^,  is  indicated  by  the  potential-measurements,  (e). 
Tin-chromium  alloys. — Those  containing  up  to  nearly  90 
atoms  of  chromium  per  cent,  are  soft,  resembling  tin, 
whilst  those  richer  in  chromium  are  hard  and  brittle. 
There  appears  to  be  no  formation  of  compounds  or  of  solid 
solutions. 

As  a  general  result  of  the  whole  investigation,  the 
author  concludes  that  the  method  of  measuring  the 
electro- potential  is  capable  of  furnishing  trustworthy 
information  of  the  nature  of  alloys.  The  intermetallie 
compounds  formed  correspond  generally  to  the  usual 
types.  For  example,  the  metals  belonging  to  the  first 
three  groups  of  the  periodic  system  unite  with  metals  of 
the  fifth  and  sixth  groups  and  partly  also  with  those  of 
the  fourth  group  to  form  compounds  of  the  type  of  the 
corresponding  hydrogen  compounds. — A.  S. 


Lead-antimony  alloys  :     Hardness   ami   micro-structure  of 

.     A.   Saposhnikow  and  .1.    Kaniewski.     J.    Russ. 

Phvs.-Cbem.  Ces.,   1907,  39,  901      907.      Chem.  Zentr., 
1908,  1,   110-    111. 

The  hardness  of  the  alloys  was  determined  according  to 
Brinell's  method,  a  steel  ball  of  10  mm,  diameter  being 
forced  into  the  metal  by  means  of  a  weight  of  100  Kilos. 
The  relative  hardness  of  the  different  alloys  (expressed 

in  kilos,  per  sq,  mm.)  is  shown  in  the  following  tabic  :  — 


%  Sb  . . . 
Hardness 
-„  Sb  ... 
Hardness 

%  Sb  . . . 

Hardness 


0 

>> 

4 

6 

4-:u 

6-36 

8-00 

10-60 

nt-i 

12 

13 

14 

13-25 

15-90 

17-70 

15-90 

20 

45 

74-3 

82-3 

15-90 

18-75 

21-20 

27-00 

8-3 
12-05 

17 

13-25 

100 

39-KO 
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Those  results  when  compared  with  the  cooling  curve 
of  the  alloys  as  determined  by  Gosselin,  show  that  the 
eutectie  alloy  (13  per  cent,  of  antimony)  exhibits  a  rela- 
tive maximum  of  hardness  ;  this  alloy  also,  according  to 
Charpy,  shows  a  relative  maximum  resistance  to  com- 
sion.     It  is  also  capable  of  being  tempered. — A.  S. 

Cadmium- zinc   alloys;    Hardness   and  micro-structure   of 

.     A.   Saposlinikow  and  M.   Sacharow.     J.   Russ. 

Phvs.-Chem.  Ges.,   1907.  39.  907—914.     Chem.  Zentr., 
1906,   1.   HI. 

The  hardness  was  determined  by  forcing  a  steel  ball  of 
10  mm.  diameter  into  the  alloy  under  a  pressure  of  500 
kilos.  The  results  (expressed  in  kilos,  per  sq.  mm.)  were 
as  follows  : — 


%  Zn 

0 
15-9 
24-4 
32-2 
79 
43-0 

10 
31-5 
30 

27-2 
80 
52-0 

12-5 
33-0 
40 
31-2 

81 
46 

17-2 
36-8 
50 
35-0 
82-2 
39-0 

17-6 
38-8 

60 
34-0 

90 
39-0 

20 

Hardness  

34-5 

%  Zn 

Hardness   

%   Zn 

Hardness  

70 
34-5 
100 
35-0 

As  in  the  case  of  lead-antimony  alloys  (see  preceding 
abstract),  the  eutectie  alloy  (17-6  per  cent,  of  zinc) 
exhibits  a  relative  maximum  of  hardness.  There  was  also 
a  second  (absolute)  maximum  of  hardness  shown  by  the 
alloy  containing  SO  per  cent,  of  zinc.  The  limits  of 
elasticity  (kilos,  per  cm.)  of  the  alloys  were  as  follows  : — 


cc   Zn 

0 

3 

10 

17-2 

20 

30 

Limit  of  elasticity  . . 

245 

688 

747 

840 

866 

742 

%  Zn 

50 

60 

70 

80 

90 

100 

Limit  of  elasticity  . . 

778 

750 

775 

745 

698 

750 

Here  also  the  eutectie  alloy  gives  a  maximum  value. 
Microscopic  examination  of  the  alloys  indicates  that 
solid  solutions  containing  from  93  to  95  per  cent,  of  zinc 
are  formed. — A.  S. 

Cobalt-copper  alloys.  N.  Konstantinow.  J.  Russ.  Phys.- 
Cheni.  Ges.,  1907.  39,  771—777.  Chem.  Zentr.,  1908, 
1,  111—112. 


Co      „ 
/SOS 


fJOO' 
140C' 

•  •£ 

/ 

c 

•  :  • 

"i 

I300' 
1200' 

/■  '  ' 

•  ' 

j 

\b__ 

-i^ 

fJOO 
Cu 

4 

i 

IOOC 

\ 

J084-' 


Opc      20  40  60  80  100 

The  cooling  curve  of  the  alloys  is  composed  of  four  dis- 
tinct branches  :  AB,  BC,  CD,  and  T>Y.  (see  figure).  The 
portion,  AB,  corresponds  to  the  separation  from  the 
liquid  metal  of  solid  solutions  of  cobalt  in  copper,  which 
at  B  attain  the  maximum  content  of  6-5  atoms  of  cobalt 
per  cent.  At  this  point  also,  solid  solutions  of  copper  in 
cobalt  containing  15  atoms  of  copper  per  cent.,  make 
their  appearance.     From  B  the  curve  rises  to  C,  at  which 


point  a  decomposition  of  the  melt  into  two  co-existent 
liquid  phases  occurs.  Along  the  branch  DE,  solid 
solutions  of  copper  in  cobalt  separate.  The  formation  of 
solid  solutions  in  the  alloys  corresponding  to  the  branches 
AC  and  DE  was  confirmed  by  examination  of  the  micro- 
structure  of  the  alloys.  The  formation  of  layers  (i.e.,  two 
liquid  phases)  in  the  alloys  corresponding  to  the  branch 
CD,  could  be  observed  distinctly,  on  microscopic  examina- 
tion, only  in  the  case  of  alloys  to  which  a  small  percentage 
of  carbon  had  been  added. — A.  S. 

Patents. 

Iron     ores ;      Concentration     of    argillaceous .     T. 

Twynam,   Redcar.     Eng.   Pat.    1615,  Jan.  22,   1907. 

Impure  carbonated  argillaceous  iron  ores  are  calcined 
in  the  absence  of  free  oxygen,  thus  forming  magnetic 
iron  oxide  and  a  gas  which  may  be  purified  and  utilised 
for  heating  purposes.  The  oxide  of  iron  is  separated 
from  the  gangue  by  magnetic  means,  and  used  for  the 
extraction  of  iron  in  the  blast  furnace. — B.  N. 


Scale   and   oxide   from    metallic    surfaces ;    Process    for 

removing and  preparing  metallic  surfaces  for  coating 

with  other  metals  and  materials.     S.   O.   Cowper-Coles, 
London.     Eng.  Pat.  4313,  Feb.  21,  1907. 

The  metal  plate,  etc.,  to  be  treated,  is  heated  in  a  closed 
box  into  which  pure  hydrogen  gas  is  passed  so  as  to  anneal 
the  plate  and  reduce  the  scale  to  metal.  Towards  the 
end  of  the  operation  there  is  introduced  into  the  box 
hydrogen  which  has  been  passed  through  or  over  a  molten 
metal,  e.g.,  zinc,  whereby  a  thin  coating  of  this  metal  is 
produced  on  the  plate.  (See  Eng.  Pats.  12,452  and 
23,664  of  1906  ;    this  J.,  1907,  928.)— A.  G.  L. 

Furnaces  [for  case-hardening,  etc.,    of   steel] ;    Gas-heated 

.     A.    W.    Onslow,    Woolwich.     Eng.    Pat.    5342, 

Mar.  5,  1907. 

The  furnace  is  provided  with  a  table  or  bed  for  supporting 
the  articles  to  be  treated,  the  table  being  supported  on  a 
partition  or  baffle-plate  extending  longitudinally  across 
the  furnace,  thus  forming  cells  on  either  side  of  the 
partition  under  the  table.  The  heating  gases  are  injected 
through  lateral  inlets,  and,  striking  the  baffle-plate,  they 
are  deflected  around  and  on  to  the  table,  the  products  of 
combustion  escaping  through  suitable  outlets  at  the  top 
of  the  furnace.  Muffles  may  be  substituted  for  the  table, 
the  baffle-plate  projecting  upwards  between  the  muffles,  so 
that  the  gas  is  deflected  and  made  to  pass  completely 
round  the  exterior  of  the  muffles. — B.  N. 


Ores  and  the  like  ;  Separation  of  the  constituents  of  — v— , 
and  apparatus  therefor.  The  Morgan  Crucible  Co.,  Ltd., 
London.  From  H.  P.  Herbert,  Travancore,  India. 
Eng.  Pat.  6010,  Mar.  12,  1907. 

The  invention  consists  in  separating  graphite  (and  other 
minerals)  from  associated  gangue  by  gently  dropping  the 
crushed  material,  which  may  have  been  previously 
treated  with  oil,  on  to  a  thin  sheet  of  water  flowing  down 
an  inclined  plane,  over  a  body  of  water  in  a  trough,  and 
finally  over  a  weir.  An  improved  separation  is  now  effected 
by  leading  the  overflowing  water  down  a  second  incline 
and  over  another  weir,  or  down  a  series  of  inclines  and 
over  a  succession  of  weirs.  The  inclinations  of  the 
different  planes  should  be  adjustable  for  different  ores, 
and  the  first  plane  should  have  the  least  inclination. 

—A.  G.  L. 

Aluminium  ;   Process  or  means  for  soldering .     F.  F. 

Payne,  London.     Eng.  Pat.  14,157,  June  19,  1907. 

For  soldering  aluminium  the  lead  contained  in  the  alio}' 
described  in  Eng.  Pats.  3310  and  3310a  (this  J.,  1907, 
258,  259)  is  replaced  by  about  3  per  cent.  of.  silver,  the 
alloy  used  consisting  of  4  V  lb.  of  tin,  li  lb.  of  zinc  and 
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3  oz.  of  silver.  It  is  made  by  melting  the  ingredients 
together  with  about  1  oz.  of  tartaric  acid  per  20  lb.  of 
alloy,  and  granulating  the  alloy  or  casting  it  into  sticks 
as  usual. — A.  G.  L. 


Aluminium ;     Solder   for .     T.    J.    Wibrin    and    R. 

Wibrin.     Fr.  Pat.  380,952,  July  27,  1907.     Under  Int. 
Con  v.,  May  7  and  July  10,.  1907. 

The  solder  consists  of  an  alloy  of  tin,  zinc,  and  copper, 
e.g.,  tin,   1,000 ;    zinc,  750  ;    and  copper,   100  grins. 

—0.  F.  H. 


Briqueiting   iron   and   other   ores,    blast-furnace   flue   dust 

and  the  like  ;   Method  of .     H.  Wedekind,  London. 

From  F.  W.  Diinkelberg,  Wiesbaden,  Germany.     Eng. 
Pat.  14,538,  June  24,  1907. 

Ikon  ore,  flue  dust,  etc.,  is  briquetted  by  mixing  it  with 
kieselguhr  and  kieserite  or  carnallite  (Stassfurth  waste 
salts)  in  suitable  proportions  to  form  silicates  melting  at 
a  low  temperature. — A.  G.  L. 

Metallic  alloy  and  its  process  of  manufacture.  P.  I. 
Juppont  and  J.  Teil,  Toulouse,  France.  Eng.  Pat. 
16,351,  July  16,  1907.     Under  Int.  Conv.,  July  16,  1906. 

See  Fr.  Pat.  368,370  of  1906  ;   this  J.,  1907,  52.— T.  F.  B. 


Metal    alloy.     E.     Haynes,     Kokomo,     Ind.     U.S.     Pat. 

873.745,  Dec.   17,  1907. 

The  alloy  consists  of  cobalt  with  more  than  10  per  cent, 
and  less  than  60  per  cent,  of  chromium. — O.  F.  H. 

Metal    alloy.     E.     Haynes,     Kokomo,     Ind.     U.S.     Pat. 

873.746,  Dec.   17,  1907. 

The  alloy  consists  of  nickel  with  more  than  30  per  cent, 
and  less  than  60  per  cent,  of  chromium. — O.  F.  H. 

Metallic    composition    [anti-friction    alloy].     C.    J.    Reed, 
Philadelphia,  Pa.     U.S.  Pat.  874,866,  Dec.  24,  1907. 

The  composition  is  an  anti-friction  metal  consisting  of 
lead,  arsenic  and  copper.  The  proportion  of  lead  present 
exceeds  that  of  the  arsenic,  which  latter  should  not 
amount  to  less  than  10  per  cent.,  but  its  proportion  is  to 
be  greater  than  that  of  the  copper. — A.  G.  L. 


Alloy  for  use  in  steel-casting  ;  Process  of  producing  an . 

M.  Meslans,  Paris.     U.S.  Pat.  875,668,  Dec.  31,  1907. 

See  Eng.  Pat.  14,693  of  1902  ;  this  J.,  1903,  96.— T.  F.  13. 


Steel  alloy  ;    Process  of  manufacture  of .     W.  Riibel. 

Fr.  Pat.  381,091,  Aug.  23,   1907. 

A  self-habdening  steel  of  high  tensile  strength  is  made 
by  adding  vanadium  carbide  to  an  alloy  of  iron  and  nickel, 
manganese,  chromium  or  tungsten,  the  amount  of  vana- 
dium add<*l  varying  Irom  0-3  to  3  per  cent. — O.  F.  H. 

Alloy  ;    Metallic resembling  silver.     E.  Barraja.     Fr. 

Pat.  381,347,  Aug.  29,   1907. 

Thk  alloy  is  composed  «>f,  silver,  566*67  ;  oopper,  1000; 
an<!  zinc,  433-33  parts. —A.  C.  L. 


Alloy.    L.  M.  Becker  and  E.  K.  Lamb.     Fr.  Pat.  381,662, 
Sept.  6,   19(17.     Under  Int.  Conv.,  July   IS.    L907. 

SHE  Kng.  Pat.  10,504a of  1907  ;  this.).,  L907,  1288.    T.F.B. 


Coating  metals  ;    Process  for 

Dorn,    Berlin,    Germany.     Eng. 
1907. 


F.   Plathner  and  V. 
Pat.    17.613,    Aug.    1, 


Mixtures  or  alloys  of  lead  and  zinc,  or  of  tin  and  zinc, 
having  a  melting-point  below  that  of  lead,  are  mixed,  in 
the  form  of  fine  powder,  with  a  flux,  e.g.,  ammonium 
chloride,  or  zinc  chloride,  and  with  a  liquid,  e.g.,  water 
or  alcohol,  which  readily  and  completely  evaporates. 
The  mixture  is  applied  to  the  metal  to  be  coated,  and  is 
either  allowed  to  dry  and  then  the  whole  heated  until  the 
alloy  melts,  or  the  metal  is  at  once  heated. — A.  G.  L. 

Solutions    [from  ore    pidp] ;    Method  of  recovering . 

W.  A.  Hendryx,  Denver,    Colo.     U.S.     Pat.    870,289, 
Nov.  5,  1907. 

A  charge  of  the  material  is  introduced  into  a  tank,  prefer- 
ably rectangular,  having  a  converging  bottom.  The 
upper  part  of  the  tank  contains  a  number  of  filter  cells  each 
consisting  of  a  rectangular  wooden  framework  covered  with  a 
filter-bag.  The  interior  of  each  filter  cell  is  connected  at  its 
lower  end  with  a  main  discharge  pipe.  The  bottom  of  tho 
tank  is  covered  with  a  layer  of  canvas  secured  by  cleats, 
and  serves  as  a  distributor  for  the  wash  water  which  enters 
by  pipes  opening  into  the  spaces  beneath  the  canvas  filter. 
The  wash  water  or  solution  thus  enters  from  below,  rises 
through  the  charge  and  is  discharged  through  the  filter 
cells.  The  upper  part  of  the  tank  is  provided  with  stop- 
cocks at  different  levels  for  drawing  off  any  solution  that 
may  be  clear  enough  to  require  no  further  filtering. 
The  accumulated  pulp  is  discharged  by  a  sludge  gate  in 
the  bottom  of  the  tank.— 0.  F.  H. 


Ores ;    Process   of  treating .     F.    M.    Johnson,    San 

Francisco,  Cal.     U.S.  Pat.  873,943,  Dec.  17,  1907. 

Sulphide  and  arsenical  pyritic  ores  are  placed  in  a  tank, 
agitated  with  a  solution  of  caustic  soda,  and  at 
the  same  time  subjected  to  an  electric  current  of  high 
amperage  and  low  voltage.  The  contents  of  the  tank 
are  then  transferred  to  a  cyanide  tank,  and  treated  with 
cyanide  solution  in  the  presence  of  caustic  soda. — 0.  F.  H. 

[Finely-divided]    Ores ;      Process    of    treating .     J. 

Savelsberg,  Papenburg,  Germany.     U.S.  Pat.  875,852. 
Jan.  7,  1907. 

Finely- divided  ores,  free  from  sulphur,  are  mixed  with 
slag-forming  materials  and  carbonaceous  fuel,  and  the 
mixture  is      blown  "  in  a  converter  until  sintered. 

—A.  G.  L. 

Detinning  and  producing  tin  compounds  and  other  products  ; 

Method  for .     E.  A.  Sperry,  Now  York.     U.S.  Pat. 

874,040,  Dec.  17,  1907. 

Tin  scrap  is  dried  and  then  troated  with  chlorine  in  the 
presence  of  anhydrous  stannic  chloride.  The  tin  scrap 
and  chlorine  are  supplied  continuously,  and  means  are 
provided  for  controlling  the  temperature  of  the  reaction. 

— O.  F.  H. 

Detinning  and  producing  tin  compounds  and  other  products  ; 

Method  of .     E.  A.  Sperry,  Brooklyn,  N.Y.       U.S. 

Pat.  875,632,  Dec.  31,  1907. 

Tiik  tin  scrap  is  treated  with  chlorine  in  the  presence 
of  an  anhydrous  liquid  such  as  stannic  chloride.  The 
gaseous  products  ohtained.  or  only  the  gaSBOUB  produets 
left  after  condensation  by  cooling,  are  treated  with  water. 

—A.  G.  L. 


Wrought-iron   or   steel;  Process   of   manufacturing . 

,J.    A.    Potter,    Lob   Angeles,   Cal.     US.    Pat    874,536,. 
Dec.  24,  1907. 

Ikon  containing  only  a  small  amount  of  carbon  is  made 
directly    from    iron    oxide,    by    continuously    feeding   ore 
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into  ;i  furnace  in  which  it  is  met  by  a  reducing  gas  and 
by  flames  from  burning  fuel,  the  last  being  in  sufficient 
quantity  to  melt  the  iron  reduced  by  the  former.  (See 
next   abstract.) — A.  G.  L 


H'rought-iron    or    steel  ;  Apparatus    /or    producing    

Uriel  from  ore.     J.  A.  Potter,  Lot.  Angeles,  Cal.     U.S. 
Pat.  S74.537.  Dec.  24.  1907. 

The  apparatus  consists  of  a  furnace,  and  apparatus  for 
charging  the  ore  into  it.  A  stack  is  connected  with  the 
furnace,  and  serves  to  heat  a  still  to  which  a  pipe  supplies 
crude  oil,  another  pipe  serving  to  draw  off  the  residues 
from  the  still.  A  third  pipe  conveys  the  hydro- 
carbon vapour  from  the  still  into  the  furnace,  the  vapour 
being  forced  to  pass  through  the  body  of  ore  in  the  furnace 
so  as  to  reduce  the  ore.  Air  conduits  controlled  by 
dampers  maintain  and  promote  combustion  of  the  hydro- 
carbon vapour  at  the  surface  of  the  body  of  ore,  thereby 
highly  heating  the  latter.     (See  preceding  abstract.) 

—A.  G.  L. 

Cementation  process.     M.  Ruthenburg.     Fr.  Pat.  381,531, 
Sept.  5,  1907. 

See  Eng.  Pat.  19,547  of  1907  ;  this  J.,  1907, 1286.— T.  F.  B. 


Copper  and  other  metals  from  roasted  pyrites  ;  Extraction 

of  .     A.    Tixier  and   C.    Tortel,    Assignors  to  Les 

Prod.    Chim.    de    Croissy,    Paris.     U.S.    Pat.    875,012. 
Dec.  31,  1907. 

See  Fr.  Pat.  364,512  of  1906  ;  this  J.,  1906,  935.— T.  F.  B. 


Smelter  smoke  ;  Process   of  treating and  extracting 

values  from  ores  or  metallurgical  waste  products.  ,  S.  S. 
Sorensen  and  G.  C.  West  by,  Murray,  Utah.  U.S. 
Pat.  875,222,  Dec.  31,  1907. 

The  sulphurous  "  smelter  smoke  "  is  caused  to  act  on 
finely-divided  ores  or  metallurgical  waste  products  in  a 
moist  or  wet  state,  with  constant  agitation.  Metallic 
salts  of  sulphur  acids  are  obtained  in  solution. — A.  G.  L. 


Thermic  [metallurgical]  process.  H.  Goldschmidt, 
Assignor  to  'ih.  Goldschmidt,  Essen  on  Ruhr,  Germany. 
U.S.  Pat.  875,345,  Dec.  31,  1907. 

See  Addition  to  Fr.  Pat.  361,197  of  1905;  this  J.,  1906, 
765.— T.  F.  B. 


Zinciferous  ores  and  metallurgical  products  :  Process  for 

the  treatment  of .     J.  H.  Gillies,  Auburn,  Victoria. 

U.S.  Pat.  875,424,  Dec.  31,  1907. 

See  Eng.  Pat.  1004  of  1906  ;  this  J.,  1907,  618.— T.  F.  B. 

Ores ;  Apparatus   for   leaching and   the   subsequent 

separation  of  the  liquids  from  the  solids.  J.  B.  Gillies, 
Auburn,  Victoria.     U.S.   Pat.  875,425,   Dec.   31,   1907. 

See  Eng.  Pat.  994  of  1906 ;  this  J.,  1907,  617.— T.  F.  B. 

Zinc   and  lead  sulphide   ores  ;  Process   of   treating . 

A.  H.  Imbert,  Grand-Montrouge,  France.  U.S.  Pat. 
875,578,  Dec.  31,  1907. 

See  Eng.  Pat.  10,303  of  1906  ;  this  J.,  1906,  933.— T.  F.  B. 

Sulphurous  ores  ;  Metallurgical  treatment  of by  the 

precipitation  process.  A.  H.  Imbert,  Grand-Montrouge, 
France,  Assignor  to  Imbert  Process  Co.,  New  York. 
U.S.  Pat.  875,579,  Dec.  31,  1907. 

See  Eng.  Pat.  10,303  of  1906  ;  this  J.,  1906,  933.—  T.  F.  B. 


Zinc    ores     (calamines,     oxides,     silicates)  ;  Metallurgical 

method  of  treating   oxidised by   the   precipitation 

process.  A.  H.  Imbert,  Grand-Montrouge,  France, 
Assignor  to  Imbert  Process  Co.,  New  York.  U.S.  Pat. 
875,580,  Dec.  31,   1907. 

See  Eng.  Pat.  10,303  of  1906  ;  this  J.,  1906,  933.— T.  F.  B. 


Lead   and    zinc  ;     Process   for   the   treatment   of   complex 

sulphide  ores  of .     E.  Vuigner.     Fr.  Pat.  381,038, 

Oct.  26,  1906. 

A  mixture  of  the  raw  ore,  roasted  ore,  carbon  and  a 
flux  such  as  salt  or  fluorspar  is  melted  in  a  reverberatory 
furnace  with  the  production  of  sulphide  of  zinc  and 
metallic  lead  containing  the  precious  metals,  if  present. 

—0.  F.  H. 


Zinc  ;    Process  for  the  extraction  of from  its  sulphide 

ores,    especially  those   containing   copper.     E.    Vuigner. 
Fr.  Pat.  381,039,  Oct.  26,  1906. 

The  ore  is  rendered  fusible  by  the  addition  of  a  small 
quantity  of  a  fusible  chloride  or  fluoride,  such  as  salt 
or  fluorspar,  and  then  melted  in  a  reverberatory  furnace. 
When  melted,  the  charge  in  the  reverberatory  furnace 
is  transferred  in  the  molten  state  to  a  converter,  carbon 
is  added,  and  air  blown  through  the  charge.  The  sulphur 
is  oxidised  to  sulphur  dioxide,  the  zinc  is  reduced,  volati- 
lised and  recovered  as  zinc  oxide,  while  any  copper  present 
remains  either  as  metal  or  as  sulphide  in  the  converter. 

— O.  F.  H. 


Smelting-furnace   with  oil  fire.     A.    Koch,   Hanover-List, 
Germany.     U.S.  Pat.  876,275,  Jan.  7,  1908. 

See  Fr.  Pat,  367,470  of  1906  ;  this  J.,  1906,  1154.— T.  F.  B. 


Platinum ;     Apparatus  for   melting .        R.    Berton. 

Fr.  Pat.  380,936,  July  10,  1907. 

A  shallow  magnesia  crucible  in  which  the  platinum 
is  melted  in  the  direct  flame  of  a  blow-pipe  for  two  gases, 
e.g.,  coal-gas  and  oxygen,  and  an  arrangement  for  tilting 
the  crucible. — O.  F.  H. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Electric  furnace  reactions  under  high  gaseous  pressures. 
R.  S.  Hutton  and  J.  E.  Petavel.  Phil.  Trans.  Roy. 
Soc,  1908,  A,  207,  421—462. 

Two  steel  chambers  of  20  and  2  litres  capacity  respectively 
provided  with  valves,  windows  and  insulated  electrode 
holders  have  been  constructed  and  employed  at  working 
pressures  up  to  200  atmospheres.  Inside  these  pressure- 
vessels  any  desired  arrangement  for  arc  or  resistance 
heating  is  mounted.  Apart  from  the  influence  of  piessure, 
which  was  the  primary  object  of  the  investigation,  special 
attention  was  paid  to  the  effect  of  the  nature  of  the 
gaseous  atmosphere  upon  the  reactions.  Some  measure- 
ments were  made  of  the  electrical  constants  of  carbon 
and  metal  arcs  in  different  gases  at  high  pressures,  and 
the  rate  of  oxidation  of  heated  metals  was  also  con- 
sidered. With  a  charge  of  10  kilos,  of  bras  and  carbon, 
the  preparation  of  calcium  carbide  was  studied  in 
atmospheres  of  carbon  monoxide,  coal  gas,  and  hydrogen 
under  reduced  and  high  pressures.  Contrary  to  ex- 
pectation no  unfavourable  influence  of  carbon  monoxide 
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upon  the  yield  was  noticeable,  the  back  reaction  being 
limited  to  the  surface. 

Silica  fused  under  pressure  exhibits  a  marked  decrease 
in  vaporisation  but  no  appreciable  increase  in  fluidity 
and  transparency.  The  production  of  carborundum 
under  pressure  is  much  limited  owing  to  this  decreased 
volatility  of  silica. 

The  authors  as  a  result  of  a  long  detailed  investigation 
of  the  reduction  of  alumina,  conclude  that  this  oxide 
is  reducible  by  carbon  at  all  temperatures  above  the 
melting  point,  but  the  metal  is  set  free  in  the  form  ot 
vapour  and  can  only  be  collected  if  it  be  protected  from 
reaction  with  carbon  monoxide. — R.  S.  H. 


Patents. 

Furnaces  ;  Electric  induction .     The  Grondal  Kjellin 

Co.,  Ltd.,  and  J.  Harden,  London.     Eng.  Pat.  29,019, 
Dec.   19,   1906. 

In  order  to  employ  polyphase  alternating  currents  in  the 
working  of  electric  induction  furnaces,  one  or  more 
transformers  are  directly  or  indirectly  combined  with 
the  furnace,  so  as  to  convert  the  current  of  the  supply 
main  into  single-phase  current  in  the  furnace.  Thus, 
the  primary  winding  of  the  furnace  may  be  connected  ' 
to  the  secondary  windings  of  one  or  more  transformers, 
the  primary  windings  of  the  latter  being  connected  to 
the  different  phase  windings  of  a  polyphase  system, 
the  connections  being  such  that  the  currents  induced  in 
the  secondary  windings  are  all  in  the  same  direction, 
but  possess  the  same  phase  differences,  corresponding 
or  proportionate  to  those  of  the  polyphase  system.  With 
a  two-phase  system,  the  two  transformers  may  be  con- 
nected into  a  single  transformer,  or  the  transformers 
may  be  combined  with  the  furnace  itself,  so  that  the 
windings  of  the  transformers  are  wound  upon  the  outer 
members  of  the  core  of  the  furnace,  and  the  middle 
member  may  or  may  not  be  provided  with  windings. 
With  a  three-phase  system,  any  suitable  method,  such  as 
Scott's,  may  be  employed  to  convert  it  into  a  two-phase 
system,  and  afterwards,  as  above  described,  into  a  single- 
phase  system  in  the  furnace. — B.  N. 

Furnace  ;  Granular  [electric] .     H.   N.   Potter,   New 

Rochelle,  N.Y.,  Assignor  to  G.  Westinghouse,  Pittsburg, 
Pa.     U.S.  Pat.  875,284,  Dec.  31,  1907. 

The  furnace  comprises  a  vertical  hollow  body  of  refractory 
materia]  held  in  position  by  a  plate  of  refractory  material 
through  which  it  passes.  This  hollow  body  is  partially 
surrounded  by  granules  of  graphite  retained  between 
walls  of  a  refractory  material  having  an  electrical  con- 
ductivity lower  than  that  of  graphite.  The  granules  of 
graphite  are  pressed  together  between  electrodes  of 
r<  fractory  material,  one  or  both  of  which  may  be  movable, 
so  that  they  can  be  kept  continuously  pressed  against 
the  graphite. — A.  S. 


Refractory  materials  [for  incandescence  filaments]  ;    Treat- 
ment  of by   electricity.     The    British    Thomsoty- 

Houston   Co.,   Ltd.,    London.     From   General    Eleotrk 
Co.,  Schenectady,  N.Y.     Eng.  Pat,  1  197a,  Jan.  Hi.  1907. 

The  refractory  material,  for  example  boron,  is  rendered 
suitable  for  the  manufacture  of  incandescence  filaments, 
by  subjecting  it  to  the  action  of  a  vapour  electric  arc, 
in  the  presence  of  an  inert  gas  which  serves  to  concentrate 
the  beating  effect  of  the  arc  on  a  portion  of  the  material. 
The  material,  16,  is  suitably  mounted  in  a  hermetically 
ealed  chamber,  1,  by  means  of  a  carbon  rod  or  tube 
attached  to  a  rod,  I  '.<,.  surrounded  |,y  a  protecting  shove. 
14.  The  vessel,  I,  is  exhausted,  and  mercury  is  allowed 
to    flow   into    make   contact  in  the   cathode   ilia  ml>er,   2, 

with  the  rod,   i,r>.    The  inert  gun,  suidi  as  hydrogen,  is 

introduced    through    the    tube,     I",    and     the    pressure    is 

suitably  regulated  by  the  man* rter,   11.     To  start  the 

an-,  mercury  is  run  out  through  the  tube,    1,  into  the 


vessel,  5,  and  the  arc  is  prevented  from  wandering  over  tin 
cathode  surface  by  means  of  an  alumina  cup,  7,  supported 
on  the  wires,  3. — B.  N. 

Insulating   electric   conductors ;    Processes   of .     The 

British  Thomson-Houston  Co.,  Ltd.,  London.  From  the 
General  Electric  Co.,  Schenectady,  N.Y.  Eng.  Pat. 
4363,  Feb.  21,  1907. 

A  coating  of  flexible  enamel  is  applied  to  the  conductor 
as  described  in  Eng.  Pat,  4346  of  1903,  the  coating  being 
then  hardened,  after  which  a  similar  enamel,  containing 
a  material  of  a  non-drying  character,  is  applied. — B.  N. 

Insulating  material  and  processes  for  making  the  same. 
The  British  Thomson-Houston  Co.,  Ltd.,  London. 
From  the  General  Electric  Co.,  Schenectadv.  N.Y. 
Eng.  Pat.  5574,  Mar.  7,  1907. 

Silica  and  an  oxide  or  hydroxide  of  a  heavy  metal,  such 
as  zinc  or  lead,  are  mixed  with  a  binding  material,  such  as 
asbestos,  and  the  whole  is  moistened,  moulded  into  form, 
and  treated  with  dry  steam  under  pressure,  in  order  to 
cause  chemical  action,  with  the  production  of  a  hydrous 
silicate  of  the  metal. — B.  N. 

Secondary  or  storage  battery.     H.    Rodman  and     Q.    M. 
Howard,  Philadelphia,  Assignors  to  The  Electric  Storage 
.  Battery  Co.     U.S.  Pat.  875,213,  Dec.  31.  1907. 

See  Eng.  Pat.  5957  of  1907  ;  this  J.,  1907,  1204.— T.  F.  B. 

Electrical  generators  for  flour  bleaching,  and  subsidiary 
purposes.  F.  H.  Loring,  London.  Eng.  Pat.  3724, 
Feb.  15,  1907. 

Tin',  invention  relates  to  dynamo  electric  machines  for 
simultaneously  activating  an-  tor  the  bleaching  of  Hour  and 

Supplying  a  current  for  lighting  and  other  purposes.  They 
are  provided  xmIIi  aii  armature  or  winding  which  furnishes 
current  to.  or  takes  current  from,  a  sparking  commutator, 
through  or  over  which  air  is  circulated  by  means  ot  a 
pump  built   into  one  of  the  hearings.       Various  patterns  of 

machines  are  described.— J.  F.  H. 


Filaments    for    electric    incandescent    lump*,    dtc     U.S. 
I'at.  B74.088.    See  11. 

Metallic  fi/a m ills,  ,(r.      Fr.  Pat.  381,516.     See  II. 
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Saturated  fatty  acids,  etc.      Ger.  Pat.   187,788.     See  XII. 

(B.)— ELECTKt  >-M  ETALLURG  V. 

Patents. 

Iron  :     Elect ro-de position   of .     S.   0.   Cowper-Coles, 

London.     Eng.  Pat.  29.300,  Dec.  22,  1906. 

[BOH  is  deposited  electrolvtically  from  a  solution  of 
ferrous  sulphate  as  electrolyte,  the  latter  being  maintained 
slightly  aeid  by  the  employment  of  insoluble  anodes  in 
conjunction  with  soluble  anodes. — B.  ><". 

Steel  :      Manufacture    of .    and    electro-metallurgical 

induction  furnaces  for  use  therein.  H.  Biewend,  Frank- 
fort-on-the-Maine.  Eng.  Pat.  18,398,  Aug.  14,  1907. 
Under  Int.  Conv.,  Aug.  14,  1906. 

See  Fr.  Pat,  380,800  of  1907,  this  J..  1908,  28.— B.  N. 

Electroplating  ';    Apparatus  for .     S.  O.  Cowper-Coles, 

London.     Eng.  Pat.  16,098,  July  12,  1907. 

The  apparatus  comprises  a  vat,  the  bottom  of  which 
forms  the  cathode,  and  which  contains  an  endless  band 
carrying  a  series  of  anode  bars  electrically  connected 
together  by  a  flexible  wire.  Between  the  anode  bars, 
wood  carriers  or  blocks  are  attached  to  the  band,  so  as 
to  draw  the  materials  to  be  plated  from  the  inlet  to  the 
outlet  end.  A  series  of  such  vats  may  be  used  for  con- 
tinuously carrying  out  the  complete  processes  of  cleansing, 
plating  and  washing  the  articles. — B.  N. 

Metals  ;•    Apparatus  for  depositing .     W.  A.  Hendryx. 

Denver,  Colo.     U.S.  Pat.  866,859,  Sept,  24,  1907. 

The  apparatus,  which  is  intended  to  be  used  principally 
for  depositing  gold,  silver  and  copper  from  their  cyanide 
or  other  solutions,  consists  of  an  anode  surrounded  by  a 
cathode  of  mercury  or  an  amalgam  of  mercury  and  zinc 
enclosed  between  two  stout  walls  of  porous  material, 
having  suitable  inlet  and  outlet. — O.  F.  H. 

Copper  electrotypes  ;     Apparatus  for  the  manufacture  of 

.     S.  O.  Cowper-Coles,  London.     U.S.  Pat.  875,784, 

Jan.  7,  1908. 

See  Eng.  Pat.  4668  of  1905  ;  this  J.,  1906,  322.— T.  F.  B. 

Nickel ;    Process  for  the  recovery  of from  ore.     C.  H. 

Ehrenfeld  and  J.  R.  Grove,  York,  Pa,  U.S.  Pat. 
868,769,  Oct.   22,   1907. 

The  powdered  ore  mixed  with  an  electrolyte  is  placed 
in  a  porous  jar  contained  in  a  bath  of  the  electrolyte. 
By  placing  in  the  jar  a  carbon  conductor,  the  jar  and  its 
contents  constitute  the  anode,  and  the  nickel  is  deposited 
on  a  suitable  cathode.  As  an  example  of  a  suitable 
electrolyte,  a  solution  may  be  used  composed  of  water, 
80  per  cent. ;  sulphuric  acid,  10  per  cent.  ;  and  ammo- 
nium acetate,  10  per  cent.— O.  F.  H. 

[Copper-nickel]  Metallic  ores  and  matte  ;     Method  of  ex- 
tracting   .     E.   Giinther  and  R.   Franke.   Eisleben, 

Germany.     U.S.  Pat.  875,259,  Dec.  31,  1907. 

Garniehite  and  magnetic  pyrites  containing  nickel  and 
copper  are  smelted  to  a  regulus  rich  in  copper  and  nickel. 
This  regulu3  is  used  as  the  anode  in  an  electrolytic  bath 
containing  copper  sulphate  and  free  sulphuric  acid. 
The  anode  slime  formed  is  roasted  and  treated  with  spent 
electrolyte  from  the  above  process,  the  liquid  being  then 
again  used  as  electrolyte  with  a  copper-nickel  regulus 
as  anode.  When  sufficiently  rich  in  nickel,  the  electrolyte 
is  freed  from  the  last  portions  of  copper  and  other  im- 
purities by  treatment  with  substances  containing  nickel 
suboxide.  The  resulting  solution  of  pure  nickel  sulphate 
is  then  electrolysed,  using  an  insoluble  anode. — A.  G.  L 


Chromium  j    Process  for  the  manufacture  of,  pure by 

means  of  commercial  ferrochrome  or  of  a  natural  oxide 
such  as  chromite.  E.  Viel.  Fr.  Pat.  381,266,  Aug.  26, 
1907. 

Ferrochrome,  or  a  mixture  of  chromite  with  sufficient 
carbon  to  reduce  the  chromium  only,  is  fused  at  3500°  C. 
in  an  electric  furnace  with  a  basic  silicate  of  lime  and 
aluminium,  which  readily  takes  up  the  iron  but  not  the 
chromium.  The  product  is  purified  by  melting  it  in  an 
electric  Bessemer  furnace  with  a  little  oxide  of  chromium, 
using  a  flux  composed  of  lime  and  a  little  silica,  and 
blowing  air  through  the  molten  metal  to  remove  iron 
and  carbon. — A.  G.  L. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 


Oil  seed  of  Croton  Elliotianus.     Bull.  Imp.  Inst.,  1907,  5, 
237—238. 

The  decorticated  seeds  yielded  27-7  per  cent,  of  a  yellowish 
oil  having  the  sp.  gr.  0-9266  at  15°  C,  acid  value,  4-24  ; 
saponification  value,  201-5  ;  iodine  value,  138-5  ;  Hehner 
value,  (percentage  of  insoluble  acids)  94 ;  and  titer 
test  (solidifying  point  of  fatty  acids),  13-7 — 13-8°  C. 
It  is  thus  quite  different  from  ordinary  croton  oil  (C. 
tiglium)  and  unlike  this  does  not  appear  to  possess  vesi- 
cating properties.  It  is  less  suitable  for  soap  making 
than  cottonseed  oil. — E.  F.  A. 

Cottonseed    oil ;     Halphen's    test    for .     H.    Sprink- 

meyer.     Z.  Unters.  Nahr.  u.  Genussm.,  1908,  15,  19—20. 

A  sample  of  cottonseed  oil,  kept  for  three  years,  of  the 
acid  value  27-7,  and  the  iodine  value  54-2,  gave,  with 
Halphen's  reagent,  a  strong  brown  colour  instead  of  the 
usual  characteristic  red. — J.  A. 

Sesame  oil ;    Testing  margarine  for .     H.    Sprink- 

meyer.     See  XVIIL4. 

Patents. 

Emulsion  of  oil  and  the  like.     O.  A.  H.  H.  Kosters,  Hemel- 
ingen,  Germany.      U.S.  Pat.  875,665,  Dec.  31,  1907. 

See  Eng.  Pat,  4688  of  1906;  this  J.,  1906,  767.— T.  F.  B. 

Oleaginous  seeds  ;  Process  and  apparatus  for  pressing 

in    open    presses.     A.    Austerlitz.     Fr.    Pat.    381,350, 
Aug.  29,  1907. 

The  seeds,  after  a  preliminary  cleansing,  grinding  and 
boiling,  are  fed  into  the  pressing  part  of  the  apparatus. 
The  latter  consists  of  a  movable  frame  through  the  bottom 
of  which  passes  a  piston  actuated  by  hydraulic  pressure. 
The  piston  is  raised  until  its  upper  surface  is  level  with  the 
lower  edge  of  the  table-top  of  the  frame,  a  plate  provided 
with  channels  is  placed  on  the  top  of  the  piston,  and  the 
seed  paste  is  allowed  to  flow  on  to  this  plate  until  level 
with  the  upper  edge  of  the  table  ;  a  second  plate  is  placed 
on  this  layer  of  material,  the  piston  is  lowered  slightly, 
material  is  again  introduced,  and  so  on,  so  as  to  fill  the 
frame  with  layers  of  material.  The  frame  is  then  run 
under  a  hydraulic  press,  the  oil  is  pressed  out  of  the 
material,  and  the  cakes  are  discharged  from  the  frame. 

— W.  P.  S. 

Fatty    substances ;     Process    of    purifying .     A.    E. 

Urbain  and  A.  Feige.     First  Addition,  dated  Nov.  7, 
1906,  to  Fr.  Pat.  361,966,  Dec.  5,  1905. 

Sufficient  alkali  to  neutralise  the  free  fatty  acids  is 
added  to  the  alcohol  used  in  the  process  described  in. 
the  main  patent  (this  J.,  1907,  211).— A.  S. 
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Saturated  fatty  acids   and  their  esters  ;    Process  for  the 

preparation  of from  unsaturated  fatty  acids  and 

their  esters  by  electrolytic  reduction  in  presence  of  acids. 
C.  F.  Boehringer  und  Sohne.  Ger.  Pat.  187,788, 
March  10,  1906. 

The  claim  is  for  the  use  of  cathodes  of  platinised  platinum. 

—A.  S. 


Disinfectant  soaps,  etc.     Ger.  Pat,  189,208.     See  XVHIC. 

XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(A.)— PIGMENTS,  PAINTS. 

Patents. 

Lakes   from   azo-dyestuffs    containing   sulphonic   groups ; 

Preparation  of .     Wiilfing,  Dahl  und  Co.  A.-G.     Fr. 

Pat.  381,205,  Aug.  16,  1907.     Under  Int.  Conv.,  Nov.  2, 
1906. 

Azo  dyestuffs  containing  one  or  more  sulphonic  groups 
are  precipitated  in  the  usual  way  with  barium  chloride 
and  the  resulting  insoluble  salt,  after  being  dried,  is  ground 
with  a  diluent  such  as  gypsum,  barium  sulphate,  dry 
aluminium  hydroxide,  etc. — J.  C.  C. 

Azo  lakes  ;   Preparation  of .     Wiilfing,  Dahl  und  Co. 

A.-G.     Fr.   Pat.  381,206,  Aug.   16,   1907.     Under  Int. 
Conv.,  Oct.  12,  1906. 

The  usual  double  decomposition  between  the  sodium  salt 
of  an  azo  dyestuff  and  the  salt  of  a  heavy  metal  in  the 
manufacture  of  lakes  is  avoided  by  preparing  the  barium, 
ealcium,  etc.,  salts  of  the  azo  dyestuffs  directly.  Thus 
barium  sulphanilate  is  diazotised  by  adding  hydrochloric 
acid  and  sodium  nitrite,  the  diazo  solution  neutralised 
with  barium  carbonate  and  added  to  a  mixture  of  sodium 
/3-naphtholate  and  Turkey-red  oil.  The  lake  is  finally 
mixed  with  aluminium  hydroxide. — J.  C.  C. 

Size  for  use  with  paints  ;  Process  of  manufacturing  a 

from  Iceland  moss.     H.    Bruhn   and  C.   Timpke.     Fr. 
Pat.  381,323,  Aug.  28,  1907. 

Iceland  moss  is  dried,  heated  for  about  25  minutes  at  a 
temperature  of  170°  C.  and  then  ground.  The  product 
may  be  mixed  with  a  small  quantity  of  sodium  carbonate. 
The  portion  of  the  product  which  does  not  dissolve  in 
water  need  not  be  removed  by  filtration  as  it  is  not  visible 
when  mixed  with  the  pigment. — W.  P.  S. 

Paints  for  submarine  work  ;    Method  of  preparing . 

C.   Dubois.     First  Addition,  dated  Aug.  30,   1907,  to 
Fr.  Pat.  358.827,  Oct.  24,  1905. 

Lead  arsenite  may  be  substituted  for  the  whole  or  for 
part  of  the  lead  arsenate  employed  in  the  preparation  of 
the  paints  described  in  the  main  patent  (this  J.,  1906, 
325).— A.  S. 


DyestufJ  for  preparation  of  lakes,  etc. 
See  IV. 


Fr.  Pat,  381,204. 


(B.)— RESINS,  VARNISHES. 

Patent. 

Lincrusta  and  similar  materials  ;    Process  and  apparatus 

for  producing  shaded  effects  on .     Cie.    Lincrusta 

Walton  Francaise.     Fr.  Pat.  381,448,  Nov.  8,   1906. 

The  sheets  of    lincrusta  are  passed  over  a   roller  where 
their  painted  surface  is  subjected  to  the  absorbent  aotion 


of  one,  or  many  strips,  of  blotting  paper  or  similar 
material ;  the  blotting  paper  travels  over  separate 
rollers  and  is  pressed  on  the  surface  of  the  lincrusta  by 
other  rollers  provided  with  springs.  The  blotting  paper 
removes  the  colour  from  the  relief  portions  of  the  lincrusta 
and  the  edges  of  the  coloured  parts  may  be  toned  down 
by  the  action  of  a  revolving  brush  which  is  itself  cleaned 
by  contact  with  the  other  side  of  the  above-mentioned 
strip  of  blotting  paper. — W.  P.  S. 

(C.)— INDIA-RUBBER,  &c. 

Para  rubber  from  the  Federated  Malay  States.     Bull.  Imp. 
Inst.,  1907,  5,  246—248. 

The  sixteen  samples  of  Para  rubber  (Hevea  brasiliensis) 
examined  were  of  excellent  quality,  the  amount  of 
caoutchouc  ranging  from  92-6  to  96*35  per  cent.,  and 
being  over  94  per  cent,  in  1 1  cases ;  the  protein  from 
1-35  to  3-18  ;  resin  from  1-38  to  3-58 ;  ash  from  0-14  to 
3-18,  and  moisture  from  0-22  to  0-6  per  cent.  The 
sample  with  the  highest  percentage  of  caoutchouc  has 
the  lowest  content  of  protein,  moisture  and  ash.  The 
analyses  indicate  the  high  degree  of  purity  which  can  be 
obtained  in  the  preparation  of  rubber  from  cultivated 
trees.— E.  F.  A. 

Rubbers  from  the  Gold  Coast.     Bull.  Imp.  Inst.,  1907,  5, 
248—251. 

Ceara  rubber  (from  Manihot  Glaziovii)  was  light  brown, 
free  from  vegetable  impurity  and  exhibited  very  fair 
elasticity  and  tenacity.  It  gave  on  analysis :  Moisture, 
4*4  ;  caoutchouc,  67*7  ;  resin,  4-4  ;  protein,  20-4  ;  and 
ash,  3*1  per  cent.  The  large  amount  of  protein  is  remark- 
able, but  not  unusual  in  Ceara  rubber. 

Assam  rubber  (Ficus  elastica)  contained :  Moisture, 
1*5;  caoutchouc,  80-1;  resin,  11-6;  proteins,  2-6; 
insoluble  matter,  4*2;  and  ash,  1-12  per  cent.,  and 
exhibited  very  good  elasticity  and  tenacity. 

"  Krepiball  "  rubber  (Landolphia  owariensis)  showed  : 
Moisture,  1-0;  caoutchouc,  91-3;  resin,  4*7;  proteins, 
0*9  ;   insoluble  matter,  2*1  ;   and  ash,  0-42  per  cent. 

"  Ofruntum "  rubber  (Funtumia  elastica). — Of  the 
samples  analysed,  in  the  one  case  the  latex  was  coagulated 
by  exposure  to  the  atmosphere  and  in  the  other  by 
boiling.  These  showed :  7*9  and  6*3  per  cent,  of 
moisture,  and  calculated  on  the  dry  rubber,  caoutchouc, 
84-6  and  86-9  ;  resin,  5-8  and  9-1  ;  proteins,  8-3  and  3-4  ; 
and  ash,  1-3  and  0*6  per  cent,  respectively. — E.  F.  A. 

"  Lumbua  "  rubber.     Bull.  Imp.  Inst.,  1907,  5.  235—236. 

The  sample  ball  was  dark  reddish-brown  throughout  and 
contained  lumps  of  vegetable  matter  distributed  through 
it.  It  was  free  from  stickiness  and  exhibited  good 
elasticity  and  tenacity.  Analysis  showed :  Moisture, 
2*7  ;  caoutchouc,  82-2  ;  resin,  9-3  ;  insoluble  matter,  5*8  ; 
and  ash,  2-1  per  cent.  The  percentage  of  resin  is  rather 
higher  than  is  desirable. — E.  F.  A. 

"  Mgoa "   rubber.     Bull.   Imp.  Inst,,   1907,  5,  236—237- 

The  sample,  derived  from  Mascarenhasia  elastica,  was 
light  brown  in  colour  and  contained  a  considerable 
quantity  of  vegetable  impurity.  It  contained  : 
moisture,  10-0 ;  caoutchouc,  69-0 ;  resin,  6-1  ;  proteins, 
3-5 ;    insoluble  matter,  11-4;    and  ash,  2*29  per  cent. 

— E.  F.  A. 

Rubber  investigations  in  Amani,  German  East  Africa. 
[Coagulation  of  the  latex.]  F.  Eduardoff.  Gurami- 
Zeit.,  1908,  22,  387—388. 

Experiments  on  the  spot  with  the  latex  of  Kickxia 
elastica  indicate  that  different  coagulants  produce  rubbers 
differing  in  firmness,  colour,  and  reRin-content,  and  that 
a  2  per  cent,  solution  of  cresol  (1  part  to  4  of  latex)  is  the 
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•best  coagulant.     Acetic  acid  has  no  effect  on  this  latex. 
{Compare  Schidrowitz  and  Kave,  this  J.,  1907,  1264). 

— W.  A.  C. 


hide  powder  used  for  each  analysis  should  be  limited  by 
means  of  the  method  of  Procter  and  Bennett  (this  J., 
1906,  1203).— H.  G.  B. 


Patents. 

Jiubbcr.   gutta-percha,  and  balata  from  lactescent   plants  ; 

Process    for    obtaining    .     D.    Sandmann,    Berlin. 

Enc    Pat.    10,848,   May  9,    1907.     Under   Int.    Conv., 
June  1,  1906. 

See  Ft.  Pat.  377,526  of  1907  ;  this  J.,  1907,  1058.—  T.F.B. 

Rubber;    Method  of  and  apparatus  for  vulcanising . 

J.    R.    Gammeter,    Akron,    Ohio,    U.S.A.     Eng.    Pat. 
16,325,  July  16,   1907. 

The  invention  relates  to  the  vulcanisation  of  any  desired 
length  of  rubber  hose,  tubing,  solid  tyres,  etc.  The 
apparatus  consists  of  a  number  of  endless  wire  bands 
travelling  through  a  tube  surrounded  by  a  steam-jacket ; 
the  end  of  the  tube  is  provided  with  a  "  flared  "  mouth 
so  that  the  bands  are  formed  into  a  circle  as  they  enter 
the  tube.  These  bands  may  be  formed  of  separate  wires, 
and  means  are  provided  tor  adding  more  lengths  of  wire 
when  required.  The  end  of  the  rubber  tube  to  be  vul- 
canised is  plugged  and  introduced  between  the  bands, 
the  machinery  for  moving  the  bands  is  set  in  operation, 
and  the  rubber  tube  is  thus  passed  through  the  steam- 
beated  tube.  Air  under  pressure  is  introduced  into  the 
other  end  of  the  rubber  tube  so  that  the  vulcanisation 
"takes  place  under  pressure.  When  one  length  of  rubber 
tube  has  been  vulcanised,  another  piece  may  be  spliced 
to  it  and  the  process  continued  indefinitely. — W.  P.  S. 

Rubber    and    ebonite ';  Regeneration    of    vulcanised . 

B.    Roux.     First   Addition,    dated   July    13,    1907,    to 
Ft.  Pat.  338,945,  July  25,  1903  (this  J.,  1904,  991). 

The  material,  according  to  the  original  patent  (loc.  cit.) 
was  pressed  in  heated  moulds,  and  the  pressure  continued 
until  the  moulds  were  cold.  The  present  claim  is  for 
the  use,  in  succession,  of  a  hot  and  a  cold  mould  for 
carrying  out  the  process. — G.  W.  McD. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 


Tanning    industry    of    the    United    Slates.     U.S.    Forest 
Service  Circular.     [T.R.] 

The  greater  part  of  the  tanning  industry  is  carried  on 
in  Pennsylvania,  New  York,  Michigan,  and  Wisconsin. 
The  consumption  of  tanbark  in  1906  by  617  tanneries 
was  1,371,342  cords,  valued  at  12,774,071  dols.  Of  the 
total  amount,  about  two-thirds  was  hemlock,  whilst 
almost  all  the  rest  was  oak,  the  quantity  of  chestnut  and 
unclassified  barks  being  relatively  unimportant.  In 
addition,  658,777  barrels  of  'extract,  valued  at 
8,713,322  dols.,  were  consumed.  Of  the  extract  manu- 
factured from  domestic  woods  and  barks,  chestnut  extract 
formed  the  largest  amount,  being  double  the  combined 
quantities  of  that  from  oak  and  hemlock.  Quebracho 
extract,  which  is  imported,  constituted  by  far  the  largest 
amount  of  any  one  kind. 

Sampling  tanning  materials  ';  Provisional  methods  for . 

J.  Amer.  Leather  Chem.  Assoc.,  1908,  3,  5 — 7. 

Tannin  analysis  7  Official  method  of  the  American  Leather 

Chemists    Association    for .     J.     Amer.     Leather 

Chem.  Assoc.,  1908,  3,  1—5. 

The  official  method  of  analysis  for  the  present  year 
is  given  in  detail.  The  chief  alteration  is  in  connection 
■with  the  prescription  for  the  determination  of  "  non- 
tannins,"  a  note  being  inserted  that  the  amount  of  dry 


Leather  analysis  ;;  Provisional  method  for .     J.  Amer. 

Leather  Chem.  Assoc,  1908,  3,  7—13. 

The  determination  of  moisture,  fats,  ash,  water-soluble 
material,  glucose  (dextrose)  and  nitrogen  are  specified 
in  detail  with  a  view  to  their  adoption  as  official  methods 
of  analysis. — H.  G.  B. 

Hop  tannin.     A  C.  Chapman.     See  XVIL 

Patents. 

Hides  and  skins  'i  Apparatus  for  treating .     H.   H. 

Lake,  London.     From   The   Turner   Tanning   Machine 
Co.,  Peabody,  U.S.A     Eng.  Pat.  296,  Jan.  4,  1907. 

See  Ft.  Pat.  375,747  of  1907  ;  this  J.,  1907,  936.— T.  F.  B. 

Baling  hides  and  skins  ;  Pr  cess  of .       O.    Rohm, 

Stuttgart,    Germany.     U.S.    Pat.    875,382,    Dec.    31, 
1907. 

The  hides  and  skins  are  treated  with  an  aqueous  solution 
of  sulphuretted  hydrogen,  carbonic  acid,  and  ammonia. 

— A.S. 

Tanning ;  Process   of .     G.    H.    Pendleton,    Busch, 

Okla.     U.S.  Pat.  876,583,  Jan.  14,  1908. 

The  hides  or  pelts,  after  removing  the  flesh,  are  treated 
in  a  bath  prepared  by  boiling  together  water,  "  soda," 
and  ammonia,  adding  gum  gambier,  again  boiling,  and 
allowing  to  cool.  After  the  hides  have  been  in  the  bath 
for  some  time,  gum  arabic,  oil  of  hops,  and  extract  of  wild 
cherry  are  added,  and  the  hides  are  allowed  to  remain 
until  they  are  tanned,  whereupon  they  are  removed 
and  oiled. — A  S. 

Chrome  alum,  etc.     Fr.  Pat.  381,452.     See  VII. 

Albuminous  substances  suitable  for  fertilisers,  etc.       Ger. 
Pat  186,764.     See  XV. 


XV.— MANURES,    &c. 

Patents. 

Fertilising   and  filtering   materials  ';  Production  of , 

J.  Brightmore.     Fr.  Pat.  381,511,  Sept.  4,  1907. 

See  Eng.  Pat.  15,922  of  1906  ;  this  J.,  1907, 1248.— T.  F.  B. 

Albuminous    substances    suitable    for    fertilisers ;  Process 

for    obtaining from    the    unhairing    residues    of 

tanneries.     B.  Schumann  and  C.   Elschner.     Ger.  Pat 
186;764,  May  6,  1905. 

The  residues  are  treated  with  sulphur  dioxide,  whereby 
the  protein  substances  are  precipitated  without  evolution 
of  sulphuretted  hydrogen.  The  products  obtained 
contain  from  6  to  10  per  cent,  of  nitrogen. — A.  S.  ■ 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Beetroot ;  Significance  of  soda  in  connection  with  the  sugar 
.  content.     K.  Andrlik    and    J.    Urban.     Z.    Zuckerind. 
Bohm.,  1908,  32,  208—216. 

The  authors  have  analysed  a  number  of  beetroots  and 
have  found  that,  with  a  given  variety  of  beetroot  grown 
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on  a  given  soil  in  the  same  year,  the  sugar-content  of  the 
root  is  less  as  the  amount  of  soda  absorbed  from  the  soil, 
both  by  the  whole  plant  and  by  the  root,  is  greater.  A 
similar  statement  applies  to  the  sugar-content  of  the 
root  and  the  amount  of  nitrogen  absorbed  by  the  plant. 
Of  course  nitrogenous  nutriment  is  essential  to  the  growth 
of  the  beet,  but  soda  is  probably  not  indispensable. 
The  authors'  experiments  also  show  that  the  proportions 
of  potash  and  nitrogen  to  soda  are  higher  in  beets  rich 
in  sugar  than  in  those  poor  in  sugar  and  also,  that  as 
the  plant  develops,  the  proportion  of  potash  to  soda 
increases.  As  to  whether  the  soda  is  the  cause  of  the 
decreased  sugar-content  is  not  yet  clear  and  further 
experiments  must  be  made  to  decide  this  point. — L.  E. 

Patent. 

Crystals,    especially    sugar    candy ;  Process    oj    obtaining 

large    -well   developed ,    without .  threads,    from    cold 

or  hot  saturated  solutions.  M.  E.  T.  Melcher.  Fr. 
Pat.  381,021.  Aug.  20.  1907.  Under  Int.  Conv., 
Aug.  26,  1906. 

The  mother  crystals  are  disposed  on  horizontal  sieves, 
superimposed  one  over  the  other,  to  which  is  imparted  a 
slow,  reciprocating,  vertical  motion  in  the  liquid  from 
which  the  crystals  are  growing.  As  the  result  of  this 
motion,  the  crystals  are  always  changing  their  positions 
and  thus  increase  uniformly  on  all  sides.  The  crystallising 
vessel  consists  of  a  jacketed  tank  which  may  be  heated 
or  cooled  Systematically  as  crystallisation  proceeds, 
so  as  to  maintain  the  right  degree  of  supersaturation 
of  the  liquid.  A  series  of  these  vessels  may  be  connected 
one  with  the  other  and  the  same  liquid  circulated  through' 
the  whole  series. — J,  F.  B. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 


Barley  »  Questions  concerning  the  steeping  oj .     A.  J. 

Brown.     J.  Inst.  Brewing,  1907,  13,  658—673. 

When  the  barley  corn  is  brought  into  contact  with 
water,  moisture  is  conducted  by  the  pericarp  over  the 
whole  surface  of  the  kernel.  So  far  as  experiments 
have  gone,  they  appear  to  show  that  the  moisture  is 
absorbed  into  the  interior  through  all  parts  of  the  covering 
of  the  grain,  but  that  probably  the  absorption  is  most 
rapid  at  the  germ  end.  Some  kinds  of  barley  [//.  vulgar e 
var.  ccerulescens]  contain  a  blue  colouring  matter  under 
the  skin,  which,  like  litmus,  is  turned  red  by  acids.  But 
when  the  corns  are  steeped  in  dilute  sulphuric  acid,  no 
such  change  of  colour  occurs  unless  the  skin  be  damaged. 
This  is  due  to  the  fact  that  the  inner  skin  or  testa  of 
the  corn  partakes  of  the  nature  of  a  semi-permeable 
membrane,  allowing  water  to  penetrate  but  pre  venting 
the  passage  of  dissolved  substances,  such  as  acids  and 
salts  ;  iodine  however  is  an  exception  and  is  able  to  pass 
inwards  with  the  water.  Undamaged  corns  may  even 
be  immersed  in  sulphuric  acid  of  58  per  cent,  strength 
for  48  hours,  and  when  subsequently  washed,  will 
germinate  in  a  normal  manner.  The  observation  that 
no  soluble  matters  can  enter  the  barley  during  the  steeping 
process  leads  to  the  hypothesis  that  no  soluble  matters 
are  extracted  from  the  interior  of  the  corn  during  that 
operation.  Experiments  described  by  the  author  appear 
to  confirm  this,  and  tend  to  show  that,  except  when 
the  skins  are  damaged,  the  matters  extracted  during 
steeping  are  derived  solely  from  the  husks.  Barley 
corns  absorb  less  moisture  from  concentrated  solutions 
than  from  dilute  solutions,  in  fact,  from  58  |x>r  cent, 
sulphuric  acid  no  moisture  enters  the  corn,  and  if  previously 
steeped  corns  be  immersed  in  this  acid,  water  passes 
out  of  the  corn.  There  appears  to  be  a  tendency  to 
absorb  moisture  more  slowly  from  hard  waters  than 
from  soft  waters,   but  the   different ■<•    is   very  slight,  and 

the  influence  of  a  few  degrees  difference  in  the  temperature 
is    far    more    marked.     After    the    corns    have    sprouted, 


the  testa  is  broken,  and  matters  may  both  enter  and 
leave  the  corns  in  the  process  of  sprinkling  on  the  floors. 

—J.  F.  B. 

Starchy  raw  materials  of  distilleries  ;   Presence  of  diastase 

in .     G.     Heinzelmann.     Z.     Spiritusind.,     1908, 

31,  12. 

Referring  to  the  saccharification  of  starch  in  unmalted 
cereals  by  the  diastase  present  in  them  (this  J.,  1908,  84). 
the  author  points  out  that  the  industrial  application  of 
this  principle  was  recognised  in  1882  in  a  French  patent 
granted  to  Bachet  (see  next  abstract),  but  that  the  yields 
of  alcohol  obtained  were  not  sufficient  to  make  the  process 
a  success.  Criticising  the  results  of  Windisch  (loc.  cit.) 
the  author  maintains  that  a  preliminary  gelatinisation 
of  the  starch  is  necessary  for  its  saccharification  hy  the 
diastase  in  the  grain.  Rye  starch  gelatinises  at  a  temper- 
ature below  65°  C.  (at  which  Windisch's  mashes  were 
prepared),  and  was  therefore  completely  saccharified. 
Wheat  starch  only  begins  to  gelatinise  at  65°  C,  and  the 
yields  of  alcohol  were  therefore  not  so  good.  All  the  other 
starches  named  gelatinise  at  temperatures  considerably 
above  65°  C,  whence  it  is  argued  that  the  inferior  results 
obtained  with  these  other  raw  cereals  were  not  necessarily 
due  to  a  deficiency  of  diastase  but  may  possibly  be  explained 
by  the  fact  that  the  starches  would  not  be  sufficiently 
gelatinised,  since  unmalted  grains  do  not  contain  a  starch- 
liquefying  diastase  such  as  is  present  in  malt.  Fernbach 
and  Wolff  have  observed  that  the  saccharification  of 
liquefied  starch  paste  by  an  extract  of  raw  barley  is 
incomplete  however  much  of  the  extract  be  employed, 
because  the  raw  grain  diastase  does  not  saccharify 
amylopectin.  The  results  recorded  by  Windisch  for 
potatoes  do  not  prove  that  the  latter  contain  a  diastatic 
enzyme,  since  the  small  quantity  of  alcohol  obtained 
by  mashing  without  malt  would  be  accounted  for  by  the 
fermentation  of  the  ready-formed  sugars.  Still,  an  enzyme 
has  been  extracted  from  potato  juice,  but  so  far  it  has  not 
been  observed  to  possess  any  diastatic  properties.  The 
quantity  of  diastase  occurring  in  the  various  cereals  would 
depend  on  their  physiological  condition  and  would  there- 
fore be  variable.  It  is  recognised  that  the  physiological 
condition  of  rye  is  exceptionally  active,  and  this  grain 
may  be  classed  as  "  hot  "  ["  hitzig  "] ;  its  proteids  are 
in  a  state  of  unstable  equilibrium  and  the  formation  and 
activity  of  enzymes  would  be  great. — J.  F.  B. 

Grain  mashes  saccharified  by  gluten  instead  of  diastase  i 

Fermentation  experiments  with .     G.  Heinzelmann. 

Z.    Spiritusind.,    1908.    31,    12 ;    reprinted   from   ibid., 
1882.  457. 

The  author  has  carried  out  experiments  with  a  process 
invented  by  F.  M.  Bachet,  according  to  which  raw  rye 
meal  is  steeped  in  luke-warm  water  equal  to  t> — 7  times  the 
weight  of  its  starch  contents.  The  mash  is  slowly  heated 
to  60°  C,  at  which  temperature  it  is  maintained  for  30 — 
60  minutes,  and  then  cooled  for  fermentation.  The 
saccharification  of  the  starch  is  effected  by  the  action  of  the 
gluten  of  the  grain,  which  amounts  to  about  20  per  cent. 
of  the  quantity  of  starch  present,  but  complete  saccharifi- 
cation may  be  effected  when  the  proportion  of  gluten  is 
only  10  per  cent.  The  author's  results  fell  far  short  of 
those  claimed  by  the  inventor  of  the  process,  owing 
apparently  to  the  fact  that  he  could  not  succeed  in  sup- 
pressing the  development  of  acidity  which  is  so  prejudicial 
to  diastatic  action.  When  sulphuric  acid  was  added  in 
small  quantities  with  a  view  to  preventing  the  further 
souring  of  the  mash,  no  saccharification  or  fermentation 
took  place.  Parallel  experiments  made  with  the  addition 
of  malt  extract  showed  that  the  quantity  of  alcohol, 
obtained  without  malt  was  practically  the  same  as  that 
obtained  with  malt  under  the  sunn'  conditions.— J.  V.  \\. 


Wort  ;     I  nfliirnci    oj   masking   tan  fit  rat  it  re    upon    the   com- 
position   t>f .      ('.    <i.    Matthews   and    R,    A.    Auty. 

J.  Inst.  Brewing.  1907.  13.  686—708. 

The  authors  have  made  conversions  of  malt  at  different 
temperatures,    analysing    the    products    before   and    alter 
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fermentation  of  the  boiled  and  unboiled  worts.  They 
conclude  that  the  standi  in  a  well-made  malt  exists  in  a 
state  very  different  from  that  of  the  original  barley  starch. 
The  modified  malt  starch  is  readily  acted  on  by  diastase 
at  temperatures  to  which  potato  starch  (and  most  probably 
barley  starch)  would  not  respond.  Malt  starch  may  be 
degraded  almost  completely  to  maltose  at  comparatively 
low  temperatures,  if  the  worts  be  fermented  without 
previous  boiling.  Mashes  made  at  temperatures  from 
110°  to  130°  F.  showed  this  condition  of  the  products. 
There  is  strong  analytical  evidence  of  the  formation  of 
dextrose  in  the  case  of  mashes  converted  at  low  tempera- 
tures. The  bulk  of  the  extract  of  a  good  malt,  ground  to 
about  25'  Seek,  is  obtainable  at  a  mashing  temperature  of 
13«>-  F.  The  values  found  for  the  ready-formed  sugars 
of  malt  by  the  O'Sullivan  and  Heron  method  agree  very 
well  with  the  estimate  of  these  sugars  made  from  the 
decrease  in  specific  gravity  during  fermentation.  The 
authors  propose  to  carry  out  similar  experiments  with 
purified  malt  and  barley  starches.  These  two  starches 
behave  quite  differently  when  heated  with  water  :  whereas 
barley  starch  shows  a  definite  gelatinisation  at  a  tempera- 
ture of  170° — 175°  F.,  malt  starch  yields  very  readily 
and  becomes  mobile  in  the  same  way  as  soluble  starch. 

—J.  F.  B. 

Hop  tannin.     A.  C.  Chapman.     J.  Inst.  Brewing,   1907, 
13,  646—652. 

The  authot  has  worked  out  a  new  method  for  the  deter- 
mination of  tannin,  based  on  the  observation  that  the 
precipitate  formed  by  this  substance  with  cinchonine  has 
a  constant  composition  and  is  nearly  insoluble  in  a  solution 
of  cinchonine  sulphate.  The  method  was  tested  on  pure 
gallotannic  acid,  0T  grin,  of  this  acid  yielding  0T46  grm. 
of  cinchonine  compound  dried  at  100°  C.  On  the  assump- 
tion that  2  molecules  of  gallotannic  acid  (C14H10O9,2H2O) 
combine  with  one  of  the  alkaloid,  the  theoretical  yield 
would  be  0-141  grm.  The  precipitates  obtained  from  a 
large  number  of  hop  tannin  extracts  contained  4  per  cent, 
of  nitrogen,  and  therefore  were  nearly  identical  with  the 
corresponding  gallotannic  acid  compound.  Hence,  if  it 
be  assumed  that  the  proportion  of  hop  tannin  in  the 
cinchonine  precipitate  is  60  per  cent.,  the  results  are  very 
near  the  truth.  The  method  of  procedure  is  as  follows  : — 
10  grms.  of  hops  are  placed  in  a  flask  marked  to  contain 
508  c.c.  ;  400  c.c.  of  boiling  water  are  added  and  the  hops 
are  macerated  with  a  glass  rod.  The  flask  is  placed  in  a 
boiling  water- bath  for  2  hours.  The  contents  are  then 
cooled  to  15°  C.  and  diluted  to  the  508  c.c.  mark.  The 
liquid  is  filtered  through  a  dry  filter,  and  50  c.c.  of  the 
filtrate  are  evaporated  slowly  in  a  small  beaker  on  the  top 
•of  a  boiling  water  bath.  When  the  liquid  has  been 
concentrated  to  15  c.c,  it  is  cooled  and  50  c.c.  of  a  saturated 
solution  of  cinchonine  sulphate  are  added.  After  1 — 2 
hours  the  liquid  is  poured  into  a  weighed  Gooch  crucible 
with  asbestos  filter-bed  previously  rinsed  with  a  0-5  per 
sent,  solution  of  cinchonine  sulphate  and  dried.  The 
t annate  is  allowed  to  filter  at  first  without  suction,  but  the 
pump  may  be  applied  when  about  half  the  liquid  has  run 
through.  The  precipitate  is  washed  with  a  0*5  per  cent, 
solution  of  cinchonine  sulphate,  drained  as  far  as  possible 
on  the  pump  and  dried  in  the  steam  oven  until  the  weight 
is  constant. — J.  F.  B. 


Beers  ; 


Turbidity   of ,    due   to   chill.     E. 

Woch.   fur   Brau.,    1908,   25,   26. 


Schmidt. 


In*  the  cold  weather  the  development  of  hazes  in  lager 
beers  becomes  a  frequent  source  of  trouble.  One  of  the 
causes  of  this  kind  of  turbidity  is  the  subsequent  exposure 
of  the  beer  to  temperatures  lower  than  that  prevailing 
in  the  lager  cellar  in  which  clarification  was  effected.  It 
occurs  chiefly  in  breweries  which  have  no  provision  for 
artificial  freezing  or  which,  having  such  arrangements, 
disconnect  their  ice-machines  during  frosty  weather. 
So  long  as  the  temperature  of  the  lager  cellar  remains 
below  0°  CM  there  is  nothing  to  fear,  but  when  a  thaw 
sets  in,  the  beer  put  in  the  cellar,  not  having  been  properly 
hilled,  develops  a  haze  if  sent  out  when  the  frost  returns. 


Thus  relatively  high  temperatures  in  the  lager  cellar, 
which  are  not  particularly  dangerous  in  the  summer, 
become  so  in  the  winter,  and  care  is  necessary  during  the 
latter  season  to  keep  the  temperature  of  the  cellar  below 
0°  C.  It  is  advantageous  to  have  the  racking  room 
artificially  warmed  in  the  winter  and  to  maintain  a  sufficient 
stock  there  to  avoid  sending  out  beer  which  has  recently 
come  from  the  lager  cellar.  Thus  a  beer  which  has 
acquired  a  temperature  of  7° — 10°  C.  in  the  racking  room 
will,  if  the  casks  be  properly  protected  during  the  journey, 
generally  retain  sufficient  heat  to  enable  them  to  arrive 
at  their  destination  without  becoming  turbid.  If  then  the 
customer  be  instructed  to  keep  his  cellar  at  a  temperature 
of  7° — 10°  C,  any  slight  haze  which  may  have  arisen  during 
transport  will  be  re-absorbed  in  the  course  of  a  few  days. 
In  breweries  which  are  liable  to  suffer  from  chill-hazes, 
care  should  be  taken  to  avoid  mashing  large  proportions 
of  short-grown,  insufficiently  modified  malt.— -J.  F.  B. 


Kaffir  beer.     A.  C.  Chapman  and  F.  G.  S.  Baker. 
Brewing,  1907,  13,  638—643. 


J.  Inst. 


The  authors  have  examined  two  samples  of  native 
beverages  sent  from  the  Cape  under  the  names  of  "  Leting  " 
and  "  Kaffir  beer  "  ;  it  is  possible  however  that  the  former 
is  not  true  "  Leting  "  but  another  sample  of  the  ordinary 
Kaffir  beer.  The  samples  resembled  each  other  closely  ; 
they  became  cloudy  on  shaking,  owing  to  the  presence  of 
suspended  matters,  chiefly  maize  starch,  but  containing 
also  some  particles  of  root  structure  and  many  kinds  of 
micro-organisms. 


Total  solid  matters 

Reducing     carbohydrates     (as 

maltose) 

Absolute  alcohol  (by  weight)  . 

( =Proof  spirit 

Fixed  acidity  (as  lactic  acid)  . 
Volatile  acid  (as  acetic  acid).. 

Insoluble  matters    

Ash 

Present  gravity   


"  Leting.' 


Kaffir  beer.'* 


per 


cent. 
•19 

•23 
•19 
•97 
•26 

•48 


1014-4° 


per  cent. 
5-76 

0-07 
2-44 
5-37) 
1-03 
0-41 
3-62 
0-38 
1014.4° 


The  Kaffir  beer  would  appear  to  have  been  made  by 
the  following  method  (described  by  Juritz) :  The  grain 
(maize)  is  steeped  in  water,  placed  in  bags  until  it  sprouts 
and  is  then  dried  in  the  sun.  The  malted  grain  is  mixed 
with  raw  maize  and  the  whole  is  roughly  ground  between 
stones.  The  grist  is  placed  in  casks  with  water  and 
allowed  to  remain  for  some  time  ;  the  liquor  is  poured  off 
and  the  sediment  is  finely  ground.  Both  are  then  mixed 
and  boiled  together,  the  mash  is  cooled  and  returned  to 
the  casks.  A  further  portion  of  malted  grain  is  added, 
whereupon  the  mixture  in  the  casks  liquefies  and  ferments, 
and  is  subsequently  strained.  Hops  are  sometimes 
used  for  flavouring,  but  not  in  the  present  case  ;  the  bark 
of  the  umkwenkwe  tree  might  have  been  used,  but  more 
probably  the  "  kiri "  root.  This  root  is  supposed  to 
supply  a  yeast  for  fermentation,  but  this  is  unlikely,  and 
fermentation  is  started  either  adventitiously  or  by  the 
addition  of  residues  from  previous  brews.  The  beer 
contains  immense  numbers  of  bacteria,  by  the  activity  of 
which  the  acids  of  the  beer  are  evidently  formed.  No 
specific  or  peculiar  yeast  could  be  detected,  the  fermenta- 
tion being  apparently  due  to  a  species  of  S.  ellipsoideus. 

—J.  F.  B. 


Protein    hydrolysis ';,     Measurement    of .     S.    P.    L. 

Sorensen.     Compt.  rend,  des  Trav.  du  Lab.  de  Carls- 
berg,   1907,  7,   1—57. 

The  protein  molecule  may  be  regarded  as  built  up,  in 
great  part,  of  amino-acids  joined  together  by  anhydride 
linking  between  the  amino  and  carboxyl  groups,  and 
there  is  ground  for  the  view  that  protein  hydrolysis  con- 
sist* in  the  rupture  of  these  linking*  with  formation  of 
free  amino  and  carboxyl  groups.     The  extent  to  which 
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hydrolysis  has  proceeded  in  any  given  experiment  would 
be  measured  if  it  -were  possible  to  estimate  either  the 
amino    or    carboxyl    groups    so   liberated.     These    being 
equal   in   number   neutralise   each   other,    but   H.    Schiff 
pointed  out  long  ago  that,  after  treatment  with  form- 
aldehyde, the  proteins  and  amino-acids  acquire  an  acid 
reaction.     Under  this  treatment  the  amino  group  reacts 
with  the  formaldehyde  giving  rise  to  methylene  deriva- 
tives which  the  author  now  finds  can  be  titrated  against 
decinormal  alkali,  exactly  as  though  they  were  carboxylic 
acids,    unrestricted    by    an    amino    group.      In    Schiff's 
experiments  the  reaction  did  not  seem  to  proceed  quanti- 
tatively ;   titration  with  alkali  gave  numbers  which  varied 
widely"  as    the    concentration   of   the    solution   and   the 
amount  of  formaldehyde  were  varied,  but  which  never 
reached  the  theoretical  number  for  the  quantity  of  pure 
amino-acid  taken.     The  reaction  is  in  fact  a  reversible 
one,  but  the  tendency  for  the  reverse  action  to  take  place 
may  be  minimised  by  reducing  the  total  volume  of  water, 
and  increasing  the  amount  of  formaldehyde  and  alkali 
present.     The  author  makes  the  end  point  of  his  titrations 
such  that  there  is  always  excess  of  alkali  present.     1  c.c. 
of  phenolphthalein  solution  (0-5  grm.  in  100  c.c.  of  50  per 
cent,  alcohol)  is  added  to  50  c.c.  of  formalin  and  JV/5 
baryta   added   till   a   faint   red   colour   is    produced.     A 
control  solution  is  next  prepared  by  adding  to  20  c.c.  of 
boiled  water,   10  c.c.  of  the  neutralised  formalin,  5  c.c. 
of  N/5  baryta  and  5  c.c.  of  N/5  hydrochloric  acid.     The 
tint  is  then  a  very  pale  rose  ;    addition  of  four  drops 
(0-2  c.c.)  of  N/5  baryta  makes  it  an  intense  red.    To  20  c.c. 
of  the  solution  to  be  examined,   10  c.c.   of  the  neutral 
formalin  is  added,  the  mixture  shaken,  and  N/5  baryta 
added  until  the  liquid  is  red.     2  c.c.   more    baryta  are 
added  (to  precipitate  any  carbonates  or  phosphates),  and 
then  hydrochloric  acid  till  the  colour  is  paler  than  that 
of  the  control  liquid.     Baryta  is  again  added  drop  by 
drop  till  the  tint  of  the  control  liquid  is  exactly  matched, 
when  the  volume  of  baryta  solution  used,  less  that  of  the 
acid  and  the  0-2  c.c.  used  in  the  control  experiment,  gives 
the  measure  of  the  carboxyl  group  present.     The  author 
has  applied  the  method  to  Ar/10  solutions  of  17  typical 
amino-acids,    and  to   the   dipeptide,   glycyl -glycine,    and 
he  obtains  values  which  average  97-5  per  cent,   of  the 
theoretical.     The  method  should  prove  of  service  in  the 
investigation  of  the  protein-hydrolysis  of  malt. 

Patents. 

Malt  ;    Preparation  of  green  and  kilned .       A.  Her- 
mann.    Fr.  Pat.  381,149,  July  16,  1907. 

Green  or  kilned  malt  is  prepared  from  grain  decorticated 
in  the  dry  state.  Several  variations  of  the  process  are 
claimed :  The  grain  may  be  decorticated  before  steeping, 
or  after  a  short  germination  and  kiln-drying,  or  after 
a  sufficient  germination  and  partial  drying  until  the 
kernel  is  strong  enough  to  withstand  the  treatment,  or 
after  a  sufficient  germination  and  complete  curing  with 
subsequent  re-conditioning  of  the  kernel  to  give  it  the 
necessary  tenacity,  or  lastly,  decortication  may  be 
effected  partly  before  steeping  and  partly  after  germina 
tion  and  curing. — J.  F.  B. 

Mashing  apparatus.  O.  Wehrle,  Emmendingen,  Ger- 
many. Eng.  Pat.  27,924,  Dec.  7,  1906.  Under  Int. 
Conv.,  June  27,  1906. 

A  mechanism  is  described  for  loosening  the  bed  of  grains 
during  tin;  running-off  of  the  mash  and  for  breaking  it 
up  after  sparging  Lb  finished,  it  consists  of  two  horizontal 
rotating  arms  from  which  thin  knife  blades  extend 
downwards  through  the  grains.  '  Those  knives  are  fixed 
in  pairs  to  carriers  fitted  on  to  the  arms.  Between 
eacn  pair  <>f  fixed  blad  ss  is  placed  a  stout  broad  blade  or 

vane,  slightly  curved  in  horizontal  section  but  straight 
vertically.  Daring  the  process  of  lixiviation  these  latter 
blades  are  kept  in  a  position  parallel  to  the  fixed  blades, 

and  travel  edge  foremost,  but  when  it  is  required  to 
I  reak  up  the  bed  of  grains,  the  blades  arc  turned  OS  their 
axes  through  an  angle  of  9(f  so  that  their  faces  are 
brought  into  the  direction  of  travel. — J.  F.  B. 


Filters   for   beer   and   other   sedimentary   liquids.     H.    C. 
Russell,  London.     Eng.  Pat.  29,723,  Dec.  31,  1906. 

A  modification  in  the  mode  of  constructing  the  filtering 
sections  of  the  filter-press  described  in  Eng.  Pat.  15,046 
of  1906  (this  J.,  1906,  1168)  is  specified.  In  or  on  the 
underside  of  the  boss  of  the  filtering  section  there  are 
secured  a  rubber  or  other  compressible  packing  ring  and 
a  downwardly  depending,  shouldered  and  flanged  sleeve,, 
cut  away  so  as  to  clear  the  filtering  holes  in  the  periphery 
of  the  boss  of  the  next  section  underneath. — J.  F.  B. 

Brewing  soy  ;  Apparatus  for .     T.  Suzuki,  Sunamura.. 

Japan.     U.  S.  Pat.  874,041,  Dec.  17,  1907. 

A  number  of  brewing  tanks  are  disposed  in  a  closed  heating 
chamber,  and  the  bottoms  of  the  tanks  are  provided  with 
jackets  through  which  a  heating  or  cooling  agent  can  be 
passed  in  order  to  rapidly  change  the  temperature  of  the 
contents  of  the  tanks.  The  tanks  are  provided  with 
valved  draw-off  pipes  which  pass  outwards  through  the 
wall  of  the  heating  chamber.  In  each  tank  is  a  central 
shaft  on  which  a  number  of  stirrers  is  mounted.  Each 
stirrer  is  composed  of  pairs  of  radial  arms  connected  by 
transverse  slats,  the  arms  of  adjacent  stirreis  being  of 
different  radial  lengths.  The  stirrers  are  separated  from 
each  other  and  from  the  walls  of  the  tank  by  short  spaces, 
and  are  so  arranged  on  the  shaft  that  the  arms  and  slats 
of  adjacent  stirrers  are  out  of  alignment,  in  order  that  the 
soy  shall  be  alternately  forced  from  the  path  of  one  stirrer  ■ 
laterally  into  the  path  of  adjacent  stirrers. — A.  S. 

Wine  musts  ';    Process  of  preparing  concentrated  solutions 

for  improving by  congelation.     E.  Monti.     Fr.  Pat. 

381,303,  Aug.  27,  1907. 

Highly-coloured  grapes  are  crushed  and  treated  with 
from  40  to  100  grins,  of  sulphur  dioxide  per  hectolitre. 
The  mass  is  then  diluted  until  it  contains  from  5  to  10 
grms.  of  sulphur  dioxide  per  hectolitre,  and  is  allowed  to 
ferment  slightly.  From  2  to  5  per  cent,  of  alcohol  is 
formed,  this  quantity  being  sufficient  to  dissolve  the 
colouring  matters  of  the  grapes.  The  mixture  is  then 
passed  through  a  filter-press  and  the  filtrate  is  subjected 
to  concentration  as  described  in  Fr.  Pats.  324,474  of  1902 
and  357,770  of  1905  (this  J.,  1903,  567;  1906,  113). 
Solutions  of  varying  concentration  are  obtained  which 
are  added  in  the  requisite  quantitv  to  musts  or  wines 

— W.  P.  S. 


XVIII.— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

(.4.)— FOODS. 

Wheal  flour,4    Effect  of  nitrogen  peroxide  on .     F.  J. 

Alwav   and   R.   M.   Pincknev.     J.   Amer.   Chem.   Soc, 
1908,  30,  81—85. 

The  yellow  colour  of  flours  is  due  to  a  minute  quantity  of 
a  coloured  substance  which  is  contained  in  the  fat ;  when, 
the  fat  is  removed,  high-grade  Hours  become  colourless. 
Exposure  to  sunlight  or  treatment  with  nitrogen  peroxide 
changes  the  coloured  compound  into  one  or  more  colourless 
((impounds.  Hours  which  have  been  treated  with  too 
inn.  Ii  of  the  bleaching  agent  ha\c.  bowever,  8  yellow  to 
brownish-yellow  colour.  'The  acidity  of  the  tlonr  is  not 
increased  by  treatment  with  nitrogen  peroxide,  nor  does 

the  latter  affeol  the  "expansion"  of  the  gluten,  but  an 
increase  in  the  acidity  is  noticed  when  excess  of  the 

bleaching  agent  has  been  used.  Bread  made  from 
bleached  Hours  docs  not  differ  in  weight,  lightness,  odour, 
or  taste  from  that  made  from  unbleached  flours  ;  it  is  in 
all  cases  whiter,  where  high-grade  Hours  are  used.  Low- 
nade    Hours,    when    bleached,    yield    bread    possessing   an 

uninviting   colour.     Nitrites    arc    sometimes    present   in 

bread  made  from  bleached  Hour,  but  the  quantity  in  the 
bread   is  alwavs  smaller  than   in  the  flour.     The  authors 
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consider  that  many  of  the  conflicting  opinions  in  regard 
to  the  effect  of  nitrogen  peroxide  on  flour  are  to  be  attri- 
buted to  the  probability  that  the  flours  examined  had 
been  "  over-treated  "  with  the  bleaching  agent. — W.  P.  S. 

Gliadin  [in  flour]  J  Determination  of .     W.  E.  Mathew- 

son.     J.  Anier.  Chem.  Soc.,  1908,  30,  74—81. 

A>  the  result  of  an  investigation  of  some  of  the  usual 
methods  for  the  determination  of  gliadin  in  flour,  the 
author  finds  that  from  8  to  17  per  cent,  more  nitro- 
genous matter  is  extracted  when  4  grms.  of  flour  are  treated 
with  100  c.c.  of  70  per  cent,  alcohol  than  when  16  grms. 
of  flour  are  taken.  After  diving  for  6  hours  in  the  water 
oven,  from  10  to  20  per  cent,  less  gliadin  is  obtained  on 
extraction  with  cold  alcohol ;  with  hot  alcohol  the  results 
are  nearly  the  same.  Pure  gliadin  remains  soluble 
in  dilute  alcohol  after  the  same  treatment.  Glutenin  does 
not  appear  to  remove  gliadin  from  its  alcoholic  solution. 
Although  anhydrous  phenol  dissolves  a  large  proportion 
of  the  protein  matter  from  flour,  the  dissolved  matter  is 
not  pure  gliadin  or  gliadin  mixed  with  but  one  other 
protein. — \V.  P.  S. 

Sesame   oil  ;•     Testing   margarine   for .     H.    Sprink- 

meyer.     Z.    Unters.    Nahr.    u.    Genussm.,    1908,    15, 
20—21. 

In  some  of  the  prescribed  methods  for  applying 
Baudouin's  test  for  sesame  oil  to  margarine,  cottonseed 
oil  is  added  in  considerable  proportion.  It  is  absolutely 
necessary  that  the  cottonseed  oil  should  be  free  from 
rancidity  as  otherwise  the  test  is  rendered  useless,  the 
rose  colour  given  by  sesame  oil  being  entirely  hidden  by 
the  dark  brown  colour  produced  by  the  rancid  cottonseed 
oil.     Soltsien's  test  is  affected  in  a  similar  manner. — J.  A. 

Ozone,  nitrogen  peroxide,  and  hydrogen  peroxide  ';  Detection 

of in  gas  mixtures.     E.  H.  Keiser  and  L.  McMaster. 

See  VII. 

Patents. 

Cereal-meal  gluten  ';    Process  for  converting into  a 

colloidal     condition     by     cooking.     B.      Bielschowsky, 
Breslau,  Germany.     Eng.  Pat.  27,744,  Dec.  5,  1906. 

Gluten,  obtained  from  wheat  flour  by  washing  out  the 
starch,  is  added  to  wheat  flour,  and  the  mixture  is  dried 
and  ground.  Before  being  used  for  baking  purposes,  the 
mixture  is  treated  with  water  so  that  the  ferments  present 
in  the  flour  are  able  to  convert  the  added  gluten  into  a 
colloidal  condition.  Sufficient  gluten  is  added  to  the 
flour  to  bring  the  total  gluten- content  up  to  about  25  per 
cent.— W.  P.  S. 

Food  product  [from  barley  and  figs]  capable  of  being  used 
as  a  beverage,  and  process  for  preparing  same.  J.  A. 
Caverhill,  Tillonsburg,  Ontario.  Eng.  Pat.  16,664, 
July  20,  1907. 

Barley  is  treated  as  described  in  Eng.  Pat.  26,002  of 
1906  (this  J.,  1907,  546),  that  is,  it  is  steeped  in  water, 
kept  at  a  temperature  of  over  90°  F.  for  30  hours,  then 
suddenly  heated  to  150°— 225°  C,  and  dried.  The  husks 
are  next  removed,  and  the  kernels  of  the  grains  are  passed 
through  cutting  machinery.  The  product  thus  obtained 
is  treated  with  one-eighth  part  of  its  weight  of  a  pulp 
prepared  by  grinding  ordinary  pressed  figs  with  water 
so  as  to  form  a  thin  paste.  The  mixture  of  barley  and 
fig-pulp  is  then  roasted  and  used  as  a  coffee  or  cocoa  sub- 
stitute. If  the  mixture  be  intended  for  use  as  a  food,  a 
smaller  proportion  of  fig-pulp  is  added  and  the  product  is 
only  slightly  roasted. — W.  P.  S. 

Coffee  beans  ';    Process  for  refining  [washing  and  cleaning] 

.     J.  Thum,  Dresden,  Germany.     Eng.  Pat.  21,397, 

Sep.  26,  1907.     Under  Int.  Conv.,  Oct.  2,  1906. 

Raw  coffee  beans  are  placed  in  a  heap  at  one  side  of  a 
tank   provided  with   a   perforated  or  sieve-like   bottom. 


This  tank  is  then  suspended  in  a  vessel  containing  water 
at  a  temperature  not  higher  than  60°  C.  so  that  the  water 
rises  to  not  more  than  one-quarter  of  an  inch  above  the 
perforated  bottom.  The  beans  are  then  brushed  or 
scrubbed  across  the  bottom  of  the  tank  ;  the  tank  is  next 
removed,  the  beans  are  further  washed  with  water,  then 
dried,  and  roasted.  The  process  removes  all  dirt  from 
the  beans  and  at  the  same  time  extracts  about  30  per  cent. 
of  the  caffeine. — W.  P.  S. 

Edestine  [from  cotton  seeds]  ;  Process  of  extracting  . 

R.  Levi.     Fr.  Pat.  381,503,  Sept.  3,  1907. 

See  Eng.  Pat.  19,392  of  1907  ;  this  J.,  1908,  34.— T.  F.  B. 

Electrical  generators  for  flour  bleaching,  etc.     Eng.   Pat. 
3724.  See  XL4. 


(B.)— SANITATION  ;    WATER  PURIFICATION. 

Water  used   industrially ;  Effect   of   free   silica   in . 

L.  Tirelli.     Rass.  min.,  26,   134—36. 

In  Cesenate,  Italy,  steam-generating  boilers  are  subject 
to  a  corrosion  by  which  they  are  quickly  put  out  of  service. 
An  analysis  of  the  water  of  that  locality  gave  the  following 
results  :  Residue  from  one  litre,  3-654  grms.  ;  CI  0-0426. 
S03  1-3142,  COo  combined  0-0892,  C02  free  and  half 
bound  0-0991,  S"i02  1-1633,  Na20  0-0155,  MgO  0-2936, 
CaO  0-6490,  Fe203  and  A1203  0-0016  grm.  This  proves 
the  silica  to  be  uncombined  ;  it  is  probably  responsible 
for  the  corrosion.  An  analysis  of  boiler  incrustation 
proved  the  presence  of  sulphates,  chlorides,  oxides, 
carbonates  and  silicates  of  iron.  Samples  of  the  in- 
crustation deposited  from  waters  which  had  been  partially 
purified  by  the  use  of  sodium  carbonate  contained  : 
Si02  26,  CaO  10,  and  Fe203  0-3  per  cent.  By  using 
lime  instead  of  sodium  carbonate,  a  large  part  of  the 
silica  can  be  removed.  Barium  hydroxide  gives  better 
results,  especially  when  added  in  excess ;  such  excess 
can  be  removed  by  the  addition  of  sodium  carbonate. 


Manganese  in  water ;  Determination  of 
Chem.-Zeit.,  1908,  32,  41- 


-42. 


E.  Ernyei. 


In  the  method  proposed,  the  manganese  salts  present 
in  the  water  are  converted  by  means  of  potassium  per- 
sulphate into  permanganate  and  the  latter  is  then 
determined  iodometrically.  The  water  must  not  contain 
more  than  the  faintest  trace  of  iron  ;  if  much  iron  be 
present,  a  quantity  of  the  water  is  acidified  with  a  few 
drops  of  sulphuric  acid,  an  excess  of  zinc  oxide  is  added,, 
and  the  mixture  is  filtered.  One  hundred  c.c.  of  the 
filtrate  are  then  placed  in  a  flask,  5  c.c.  of  30  per  cent, 
sulphuric  acid  and  a  quantity  of  silver  sulphate,  slightly 
in  excess  of  the  amount  required  to  precipitate  the 
chlorine  present,  are  added.  After  the  addition  of 
2  grms.  of  potassium  persulphate,  the  contents  of  the 
flask  are  boiled  for  20  minutes,  water  being  added  from 
time  to  time  if  much  evaporation  takes  place.  When 
cold,  the  solution  is  treated  with  potassium  iodide  and 
the  liberated  iodine  is  titrated  with  N/100  thiosulphate 
solution,  starch  solution  being  used  as  indicator.  The 
silver  iodide  suspended  in  the  solution  does  not  interfere 
with  the  observation  of  the  end  point  of  the  titration. 
The  results  of  experiments  are  given  from  which  it  is 
seen  that,  with  the  exception  of  iron,  the  substances 
occurring  in  spring  and  other  waters  (chlorides,  nitrates, 
nitrites,  ammonia,  and  organic  matter)  do  not  influence 
the  results  obtained  by  the  method.  Ammonium  per- 
sulphate cannot  be  used  for  the  oxidation  of  the  manganese 
as  a  considerable  quantity  of  the  ammonia  is  converted 
into  nitric  acid  which  interferes  with  the  titration  of  the 
iodine.  The  potassium  persulphate  should  be  purified, 
before  use,  as  follows  : — 150  grms.  of  the  salt  and  15  grms. 
of  potassium  hydroxide  are  dissolved  in  1  litre  of  water 
at  a  temperature  of  60°  C.  ;  the  solution  is  filtered  through 
cotton-wool  and  the  filtrate  is  allowed  to  cool  slowly. 
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The  crystals  of  potassium  persulphate  which  separate 
out  are  then  washed  with  a  little  water,  and  dried  at  the 
ordinary  temperature. — W.  P.  S. 

Patent. 

Water  ;  Purification  of .     J.  Howard,  London.     Eng. 

Pat.  29,596,  Dec.  29,  1906. 

The  water  is  admitted  to  a  small  tank  containing  a 
stirring  apparatus  where  it  is  treated  with  a  definite 
quantity  of  aluminium  sulphate.  Soft  water  is  treated 
with  milk  of  lime  before  adding  the  aluminium  sulphate. 
The  water  then  flows  through  a  number  of  chambers, 
situated  side  by  side  and  communicating  alternately 
at  their  upper  and  lower  parts,  and  thence  flows  upwards 
through  a  chamber  provided  with  a  filtering  bed  at  its 
upper  part.  Finally,  the  water  is  passed  through  a 
sand  filter  the  surface  of  which  has  been  coated  previously 
with  a  film  of  coagulated  matter  obtained  in  the  treatment 
of  the  water  with  the  aluminium  sulphate.  A  small 
quantity  of  copper  sulphate  may  be  added  to  the  water 
as  it  passes  through  the  mixing  chambers. — W.  P.  S. 

(C. )— DISINFECTANTS. 

Calcium  oxide  and  sulphur  ;  The  reaction  between . 

R.  W.  Thatcher.     See  VII. 

Patents. 

Cresol,  creolin,  tar  oils,  etc.  ;  Process  for  fixing  [solidifying] 

.     E.  Huss  and  F.  Kiimmel.     Fr.    Pat.    380,275, 

July  26,  1907. 

Cresol,  creolin,  or  other  tar  oils  are  heated  with  a  solution 
of  soda  soap  in  alcohol  until  a  homogeneous  liquid  is 
produced  ;  this  is  then  poured  into  suitable  moulds  to 
solidify.— T.  F.  B. 

Disinfectant  soaps  ;  Process  for  the  preparation  of 

by  means  of  paraformaldehyde.     S.  Berliner.     Ger.  Pat. 
189,208,  Aug.  23,  1906. 

Paraformaldehyde  is  dissolved  in  lime  water  and 
added  to  the  liquid  soap  shortly  before  the  mass  solidifies. 

— A.  S. 


XIX.— PAPER,    PASTEBOARD,    &c. 


■Cellulose  ;   ImKstigation  on .     Times,  Jan.  21,  1908. 

[T.R.] 

At  the  annual  conference  of  the  Verein  der  Zellstoff  und 
Pax>ier  Chemiker,  held  in  Berlin  in  December,  a  proposal 
was  adopted  to  investigate  "  the  changes  which  wood- 
cellulose  is  liable  to  undergo  on  the  paper  machine,  with 
special  regard  to  the  various  processes  which  come  under 
consideration,"  and  it  was  decided  that  the  work  should 
be  carried  out  in  the  paper-making  department  of  the 
Manchester  Municipal  School  of  Technology  by  Dr.  Hans 
Hofmann  and  Mr.  Julius  Hiibner.  The  results  of  the 
investigation  will  be  published  simultaneously  in  English 
and  German.  The  cellulose  necessary  for  the  research 
is  to  bo  provided  by  the  Society,  and  three  makes  of 
cellulose  are  to  be  investigated — one  of  English  and  two 
of  German  origin. 

Patents. 

Dyeing  paper  pulp.  P.  A.  Newton,  London.  From 
Farbenfabr.  vorm.  F.  Bayer  and  Co.,  Elbcrfold, 
Germany.     Eng.  Pat.  10,729,  .May  8,   1907. 

Sulphide  dyestuffs  could  not  hitherto  be  uied  for  dyeing 
paper  pulp  because  the  sodium  sulphide,  used  in  dissolving 


them,  decomposed  the  aluminium  sulphate  added  in  the 
sizing  of  the  pulp,  hydrogen  sulphide  being  evolved. 
The  new  process  consists  in  introducing,  during  the 
dyeing  process,  air  or  gases  which  contain  oxygen  into 
the  mixture  of  pulp  and  dye-liquor  in  the  hollander, 
whereby  the  sodium  sulphide  is  oxidised  to  thiosulphate. 
This  conversion  in  no  way  interferes  with  the  dyeing 
operation,  and  the  shades  obtained  are  fast,  full  and 
brilliant.— S.  H.  H. 

Paper  ;  Machine  for  coating .     M.  Cantine,  Sauger- 

ties,  N.Y.     U.S.  Pat.  875,241,  Dec.  31,  1907. 

See  Eng.  Pat.  2770  of  1907  ;  this  J.,  1907,  712.— T.  F.  B. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Tannates  of  quinine  ;    True  and  false .     P.  Biginelli. 

Gaz.  chim.  ital.,  1907,  37,  II..  205—226. 

Tannic  acid  is  capable  of  forming  yellowish  addition- 
compounds  with  salts  of  quinine.  By  the  action  of 
solutions  of  tannic  acid  on  the  sulphates  and  hydro- 
chlorides of  quinine,  products  are  obtained  composed  of 
the  quinine  salt  with  varying  proportions  of  tannic  acid. 
These  products  form  the  basis  of  many  of  the  commercial 
"  quinine  tannates."  They  often  possess  the  properties 
of  the  quinine  salt  that  they  contain  and  are  not  true 
tannates  of  quinine.  These  pseudo-tannates  can  be 
obtained  of  uniform  composition  if  they  are  prepared 
always  under  the  same  conditions.  Their  content  of 
tannic  acid  may  vary  from  18  to  39  per  cent.  Some  of 
the  products  examined  by  the  author  had  the  following 
composition : —   (1)      From      quinine      acid      sulphate : 

(a)  (C2oH2402No,HoS04)4,5C14H1009.13H,0  ; 

(b)  (C20H2402No,H.rS04)2,5C14H10Oq.20Ho"0 ; 

(c)  (C20H24O2N2,H2SO4)2,7C14H10O9,25H2O. 
(2)  From  quinine  sulphate  :  (C20H24O2N2)2H2SO4. 

5C14H10O9,20H2O.       (3)  From  quinine  dihydrochloride  : 

(a)  (C20H2402N2,2HCl)2,5C14H1009,r3H20  ; 
(6)  C20H24O2N2,2HCl,5C14H10O9,a-H2O.  True  tannates 
of  quinine  cannot  be  prepared  according  to  the  prescrip- 
tions of  the  German  and  Swiss  Pharmacopoeias.  They 
can  only  be  obtained  by  mixing  together  solutions  of  the 
alkaloid  and  tannic  acid  in  suitable  proportions.  By 
mixing  together  ethereal  or  alcoholic  solutions  of  mole- 
cular proportions  of  quinine  and  tannic  acid,  the  compound, 
C20H24O2N2,C14H10O9,3H2O  is  formed.  It  is  an  amor- 
phous, nearly  white  powder,  very  slightly  soluble  in  water 
giving  a  solution  which  is  alkaline  to  litmus.  After  being 
dried  in  vacuo,  it  takes  up  2  mols.  of  water  again  on 
exposure  to  the  air.  In  aqueous  solution,  especially  on 
warming,  it  decomposes  with  formation  of  the  compound, 
C2oH24d2N2,2C14H1009,6H20.  The  latter  can  also  be 
prepared  by  mixing  together  suitable  proportions  of 
quinine  and  tannic  acid  in  ethereal  or  alcoholic  solution, 
or  by  triturating  in  a  mortar  the  mono-tannate  with 
an  aquoous  solution  of  the  calculated  quantity  of  tannic 
acid.  It  is  an  amorphous  dirty-white  powder  reacting 
acid  to  litmus,  and  more  stable  and  soluble  than  the  mono- 
tannate.  A  tri-tannate,  (  ._,„Ho,OoN2.3CuH1009.10H20, 
can  also  bo  prepared,  but  is  less  stable  than  the  other  two 
salts.  By  treating  the  mono-tannate  with  excess  of 
aqueous      acetic      acid,      a      quinine      tannate-aoetate, 

^2oH2402N,2'('it,Ii(i°!i-'->('j,|in'-,i,,j()-  was  prepared. 

— A.  S. 

Cheiroline,  un  alkaloid  containing  sulphur.     i\   Wagner. 

Clicm.-Zcit.,   1908,  32,  76—77. 

Cheiroliur  was  Isolated  from  tin-  seeds  of  the  wallflower 

(('In  i  ninth  us  rluiri).  The  tinelv-ground  seeds  were 
moistened  with  a  ">  per  Cent,  Solution  of  sodium  carbonate. 
extracted  with  ether,  and  the  alkaloid  removed  from  the 
extract  by  means  of  .">  per  cent,  sulphuric  acid.     The  acid 
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solution  was  filtered,  treated  with  sodium  carbonate, 
and  extracted  with  ether.  After  purification,  cheiroline, 
■C9H16X.,0T$.,.  crystallises  from  ether  in  prisms  which 
melt  at  ~4G — 4S°  C.  It  is  easily  soluble  in  alcohol,  chloro- 
form and  ethyl  acetate,  but  is  almost  insoluble  in  water 
and  petroleum  ether.  It  exerts  an  antipyretic  action. 
By  treatment  with  mercuric  oxide  in  dilute  aqueous 
solution,  cheiroline  is  desulphurised,  yielding  a  new 
compound,  chciro!,  which  crystallises  in  needles,  m.  pt. 
172 -5°  C— A.  S. 

Nitration  :     Reaction-kinetics   of .        H.    Martinsen. 

Z.  physik.  Chem.,  1907,  59.  605— 034. 

The  author  has  shown  previously  by  experiments  with 
nitrobenzene  that  nitration  in  presence  of  concentrated 
sulphuric  acid  is  a  reaction  of  the  second  order,  the 
velocity  being  proportional  to  the  concentration  of  the 
nitric  acid  and  of  the  substance  which  is  being  nitrated. 
In  the  present  investigation  the  reaction  was  studied 
more  closely  with  6-chloronitrobenzene  and  4-6-dinitro- 
m -xylene,  the  nitration  of  which  proceeds  much  more 
slowly  than  that  of  nitrobenzene.  Experiments  were 
also  made  with  other  substituted  benzene  derivatives. 
In  one  series  the  nitration  was  carried  out  in  presence 
of  95  per  cent,  sulphuric  acid  (sp.  gr.  1-839  at  150/4°  C), 
and  in  a  second  series,  in  presence  of  monohydrate  sul- 
phuric acid  (H2S04).  In  all  cases  the  rate  of  nitration 
was  greater  with  the  95  per  cent,  acid,  and  the  benzene 
derivatives  studied  can  be  divided  into  two  groups, 
according  to  the  difference  in  the  rates  of  nitration  in  the 
two  media.  In  the  case  of  substances  of  the  first  group, 
comprising  alkyl,  halogen,  nitro,  hydroxy,  and  hydroxy- 
alkyl  derivatives  of  benzene,  the  ratio  between  the  rate 
of  nitration  in  presence  of  95  per  cent,  sulphuric  acid 
to  that  in  presence  of  monohydrate  sulphuric  acid  is 
about  3,  but  for  substances  of  the  second  group,  viz., 
carboxy  and  sulphonic  derivatives  of  benzene,  this  ratio 
is  much  greater.  For  substances  of  the  first  group,  the 
rate  of  nitration  increases  threefold  for  a  rise  of  tem- 
perature of  10°  C.  (25°— 35°  C).  Addition  of  phosphoric 
anhydride  to  the  95  per  cent,  sulphuric  acid  has  no 
influence  on  the  rate  of  nitration.  In  the  case  of  nitro- 
benzene, the  rate  of  nitration  falls  regularly  with  a 
decrease  in  the  water-content  of  the  sulphuric  acid 
between  the  limits,  H2SO4,03H2O  to  H2SO4,004SO3. 
The  influence  of  various  substituent  groups  on  nitration 
may  be  expressed  as  follows : — 

X02>S03H>COOH>a<CH3<OCH3<OC2H5<OH. 

The  introduction  of  chlorine  into  the  molecule  sometimes 
accelerates  and  sometimes  retards  nitration.  Of  the  other 
groups,  that  furthest  to  the  left  from  chlorine  retards 
the  reaction  most  strongly,  whilst  that  furthest  to  the 
right  has  the  greatest  accelerating  action.  It  will  be 
noted  that  compounds  containing  groups  which  have 
a  retarding  effect  generally  yield  m-nitro-derivatives, 
whilst  those  containing  groups  which  have  an  accelerating 
action  yield  mostly  0-  and  p-nitro-derivatives. — A.  S. 

Methyl  alcohol ;     Conversion  of  into  formaldehyde, 

and  the  preparation  of  formalin.  E.  Orlow.  J.  Russ. 
Phys.-Chem.  Ges..  1907,  39,  855—868.  Chem.  Zentr., 
1908,  1,   114—115. 

A  measured  quantity  of  air  was  passed  through  methyl 
alcohol  of  different  strengths  and  at  various  temperatures, 
and  the  mixture  of  alcohol  vapour  and  air  was  led  over 
the  catalytic  agent  (copper,  platinum,  lower  oxides  of 
vanadium,  coke  impregnated  with  freshly-reduced  copper, 
etc.),  the  latter  being  heated  to  30 — 45°  C.  and  in  some 
cases  to  higher  temperatures.  It  was  observed  that 
besides  formaldehyde,  carbon  dioxide,  carbon  monoxide, 
and  frequently  oxygen  and  hydrogen  are  formed.  The 
best  yield  of  formaldehyde  is  obtained  when  the  volume 
of  air  passed  amounts  to  2*33 — 2-66  litres  per  minute, 
and  when  the  temperature  is  so  adjusted  that  each  litre 
of  air  carries  over  0-5 — 0-8  grm.  of  methyl  alcohol.  The 
yield  also  depends  upon  the  nature,  quantity,  and  tem- 
perature of  the  catalytic  agent.— A.  S. 


Patents. 

Camphene  ;  Treatment    of for    obtaining    valuable 

products  [isobornyl  ethers]  therefrom.  J.  N.  Goldsmith 
and  The  British  Xylonite  Co.,  Ltd.,  Brantham.  Eng. 
Pat.  5429,  March  0,  1907. 

Isobornyl  ethyl  ether  is  prepared  by  heating  one  part 
of  camphene  with  from  one  to  two  parts  of  ethyl  alcohol, 
in  presence  of  sulphuric  acid,  the  concentration  of  which 
lies  between  5  and  25  per  cent,  of  the  whole  mixture. 
A  continuous  process  of  making  the  ether  is  described, 
in  which  the  crude  isobornyl  ether  is  removed  as  made, 
and  further  quantities  of  camphene  and  ethyl  alcohol 
added  to  the  residue ;  sulphuric  acid  is  added  after 
every  third  or  fourth  operation,  to  keep  its  concentration 
within  the  above  limits. — T.  F.  B. 

Camphene  and  by-products  ;  Manufacture  of .     R.  E. 

Ellis,  London.  From  Chem.  Fabr.  vorm.  Sandoz, 
Basle,  Switzerland.     Eng.  Pat.  10,784,  May  8,  1907. 

See  Fr.  Pat.  375,897  of  1907  ;  this  J.,  1907,  947.— T.  F.  B. 

Camphene ;  Process   of   making .     A.    Bischler    and 

A.  Baselli,  Assignors  to  J.  Basler  et  Cie,  Basle,  Switzer- 
land.    U.S.  Pat.  876,137,  Jan.  7,  1908. 

See  Eng.  Pat,  19,960  of  1906  ;  this  J.,  1907,  32.— T.  F.  B. 

Isobornyl    oxalates    from    camphene ;     Process    for    the 

manufacture    of .     A.    Bischler    and    A.    Baselli, 

Assignors  to  J.  Basler  et  Cie.,  Basle,  Switzerland. 
U.S.  Pat.  876,310,  Jan.  7,  1908. 

See  Eng.  Pat.  19,961  of  1906 ;  this  J.,  1907,  67.— T.  F.  B. 

Borneol  and  camphor  [from  Blumea  balsamifera] ;  Process 

for  manufacture  of .     Soc.  A.  Kuner  and  P.  Millet. 

Fr.  Pat.  381,226,  Nov.  2,  1906. 

The  invention  consists  in  the  extraction  of  borneol  from 
the  Asiatic  plant,  Blumea  balsamifera,  of  the  group 
of  Senecionidese,  family  of  Compositae,  which  grows 
in  the  region  north  of  Tonkin  where  it  is  known  by  the 
native  name  of  "  Bang-fouinn."  The  plant  yields 
^-borneol  by  the  usual  processes  of  distillation,  and  the 
product  is  a  suitable  raw  material  for  the  manufacture 
of  camphor. — J.  F.  B. 

Anti-streptococci    serum ;  Manufacture    of    a    new . 

O.  Imray,  London.  From  Farbw.  vorm.  Meister, 
Lucius,  und  Bruning,  Hoechst  a/Main,  Germany. 
Eng.  Pat.  10,981,  May  10,  1907. 

Septic  streptococci  from  human  beings,  if  cultivated 
on  the  usual  nutrient  media,  rapidly  lose  their  virulence 
towards  test  animals.  On  the  other  hand  if  they  are 
propagated  by  successive  ';  animal  passages "  they 
retain  their  virulence  but  lose  their  specific  characteristics 
towards  human  beings.  According  to  this  invention, 
streptococci  (e.g.  from  septic  peritonitis)  are  first  cultivated 
for  a  considerable  time  in  defibrinated  human  blood 
and  then  transferred  to  animals,  four  or  five  successive 
"  animal  passages "  being  made.  The  product  from 
the  last  animal  is  then  further  cultivated  on  nutrient 
bouillon  and  these  virulent  cultures  are  inoculated  into 
large  animals  for  the  purpose  of  obtaining  a  protective 
serum. — J.  F.  B. 

Acid  esters  of  cyclical  terpene  alcoliols  ;  Process  for  the 

manufacture  of .     O.  Zeitschel,  Hamburg,  Germany. 

Eng.  Pat.  16,532,  July  18,  1907. 

See  Fr.  Pat.  379,430  of  1907  ;  this  J,  1907,  1253.— T.  F.  B. 

Sitccinyl-dioxytoluic  acid  and  succinyl-disalicylic  acid. 
R.  Berendes  and  J.  Callsen,  Assignors  to  Farbenfabi. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S. 
Pats.  874,928  and  874,929,  Dec.  31,  1907. 

See  Fr.  Pat.  378,220  of  1907  ;  this  J.,  1907,  1109.— T.  F.  B. 
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Formaldehyde  ;  Process  of  generating .     A.    Eichen- 

griin,  Diisseldorf,  Assignor  to  Farbenfabr.  vorm.  F.. 
Bayer  und  Co.,  Elberfelod,  Germany.  U.S.  Pat.  875,415 
Dec.  31,  1907. 

See  Addition  of  Feb.   15,   1907,  to  Fr.  Pat,  366,605  of 
1906  ;  this  J.,  1907,  839.— T.  F.  B. 

Condensation  products  from  formaldehyde,  tannin,  and 
aromatic  monohydroxyl  compounds  ;  Process  of  manu- 
facturing     .     H.     Hildebrandt.     Halle    on     Saale, 

Germany.     U.S.  Pat.  876,311,  Jan.  7,  1908. 

SEEjEng.  Pat.  3665  of  1907  ;  this  J.,  1907,  947.— T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 


Photography  ;  Screen-plate  colour .     C.   E.    Kenneth 

;  Mees.     J.  Soc.  Arts,  1908,  56,  195—204. 

THETsubject  of  this  monograph  was  treated  under  the 
following  heads : — I,  Basis  of  colour  photography. 
II,  Production  of  the  screen.  Ill,  Conditions  for  the 
production  of  the  filters.  IV,  Testing  the  niters.  V, 
First  black  condition.  VI,  Limiting  conditions  for 
the  size  of  screen-plate  units.  VII,  Sensitizing  con- 
ditions, and  VIII,  Production  of  positives. 

Patents. 

Photographic  printing  out  papers.     W.  F.  Cooper,  Watford. 
Eng.  Pat.  2156,  Jan.  28,  1907. 

An  emulsion  of  agar-agar  is  applied  to  paper  sized  with  a 
resinous  sizing.  The  advantage  claimed  for  the  process 
is  that  the  emulsions  set  and  dry  much  more  rapidly 
than  those  ordinarily  used  for  the  purpose,  applied  to 
baryta-coated  or  similar  paper. — T.  F.  B. 

Photographic  processes  of  toning  and  intensifying.  H.  S. 
Wellcome,  London,  A.  G.  Bates  and  F.  C.  Starnes, 
Dartford.     Eng.  Pat.  12,304,  May  28,  1907. 

Silver  prints  may  be  toned  to  a  sepia  colour  by  immersion 
in  1  per  cent,  solutions  of  thiostannates  of  the  alkalis 
or  alkaline-earths,  prepared  by  the  action  of  the  alkali, 
etc.,  sulphide  on  stannic  sulphide.  The  solutions  are  also 
suitable  for  use  in  the  intensification  of  negatives. — T.  F.  B. 

Colour  photography  and  photographic  printing.  F.  W. 
Donisthorpe,  Bath.     Eng.  Pat.  13,874,  June  15,  1907. 

Negatives,  taken  in  the  ordinary  way,  are  treated  with 
solutions  which  render  the  parts  more  affected  by  light, 
less  capable  of  absorbing  dyestutfs  than  the  parts  less 
affected  by  light ;  the  following  instances  are  given : 
(a),  treatment  with  uranium  ferricyanide  followed  by 
ferric  chloride  ;  (b),  lead  ferricyanide  followed  by  sodium 
sulphide  ;  (c),  vanadium  ferricyanide  followed  by  ferric 
oxalate.  The  negatives  are  subsequently  treated  with 
the  requisite  dycstuff  solution,  and  prints  taken  from 
them  by  contact  with  gelatin-coated  paper. — T.  P.  B. 

Pictures,  photographic  printing  plates,  and  the  like  ;•  Pro- 
cesses for  producing .     R.   Boerner,  Berlin.     Eng. 

Pat.  L9,889,  Sept.  5,  1907.     Under  Int.  Conv.,  Sept.  11, 
1906. 

The  formation  of  silver  lialides  and  fcrrocyanidos  by  the 
action  of  ferricyanidefl  and  alkali  lialidcs  on  silver  forms 
the  basis  of  this  process.  A  silver  print,  for  example, 
previously  hardened  by  alum,  etc.,  is  pressed  against  a 
paper  <  obtaining  on  its  surface  a  pigment,  an  alkali 
bromide,     a    ferricyanide.     a     bichromate,    and    a    small 

quant  ity  ei  •■>  Ball  which  eatalytically  hastens  the  oxidation 
<>i  the  ferrocyanide  formed  to  ferrioyanide  by  the  ohromio 

acid.      The    pigment   pajier   is   developed   in    hoi    wnler    in 


the  usual  manner,  and  the  original  positive  is  restored' 
by  treatment  with  a  suitable  reducing  agent  for  silver 
halides.— T.  F.  B. 

Preparations  sensitive  to  light,  suitable  for  photography  J 

Production  of ,  and  of  pictures  stable  to  light  by 

their  aid.  J.  de  Ruiter.  Fr.  Pat.  380,502,  June  19, 
1907. 
Paper  coated  with  gelatin,  albumin,  etc.,  is  treated  with 
a  solution  of  molybdic  acid,  tungstic  acid,  or  uranic  acid,, 
or  of  a  salt  of  these  containing  some  free  acid.  After 
exposure  under  a  negative,  the  portions  of  the  surface 
not  reached  by  light  are  rendered  insoluble  by  treatment 
with  a  solution  of  barium  or  aluminium  acetate,  the  excess 
of  the  salt  being  removed  by  washing.  Molybdic  acid 
is  said  to  give  the  best  results  with  this  process,  the 
pictures  obtained  being  blue  ;  they  can  be  toned,  if 
desired,  with  gold  or  platinum. — T.  F.  B. 

Heliographic    printing    process.      L.    Fiorillo.      Fr.    Pat. 
381,020,  Aug.  20,  1907. 

Paper  is  coated  with  gum  arabic  and  impregnated  with 
bichromate  ;  after  exposure  in  sunlight  beneath  a  design, 
the  paper  is  washed,  dried,  coated  with  an  alcoholic 
solution  of  a  suitable  colour,  sandarac,  rosin,  and  shellac,, 
and  treated  with  dilute  hydrochloric  acid.  A  repro- 
duction of  the  design  in  colour  is  said  to  result. — T.  F.  B. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Patents. 

Nitrated  starch  ;■  Stabilised .  F.  B.  Holmes,  Wood- 
bury, N.J.,  Assignor  to  the  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pats.  875,913— 
875,928,  Jan.  7,  1908. 

The  patents  relate  to  explosives  consisting  mainly  of 
nitrated  starch,  but  containing  small  proportions  (2 — 5 
per  cent.)  of  one  of  the  following  substances  :  ammonium 
orthophosphate,  ammonium  arsenate,  normal  ammonium 
chromate,  ammonium  palmitate,  normal  ammonium 
tartrate,  normal  ammonium  pyrotartrate,  triammonium 
citrate,  oxamide,  thiourea,  nitraniline,  aniline  oxalate, 
acetanilide,  nitrotoluidine,  toluidine  oxalate,  acet-toluide, 
and  benzamide. — G.  W.  McD. 

Powders  and  explosive  materials  ;■     Use  of  silicates,  silicic 

acids  or  their  derivatives  in  the   composition   of . 

F.  Chailly.     Fr.  Pat.  381,311,  Aug.  27,  1907. 

The  introduction  of  silicates  and  silicic  acids  among  the 
components  of  an  explosive  mixture  is  said  to  facilitate 
the  working  up  of  the  ingredients,  accelerate  the  drying 
process,  increase  the  chemical  stability  of  the  explosive,, 
and  prevent  decomposition. — G.  W.  McD. 

Explosive  ';    Stable  safety and  its  manufacture.       N. 

Ceipek.     Fr.  Pat.  381,484,  Sept.  3,  1907. 

See  Eng.  Pat.  7838  of  1907  ;  this  J.,  1907,  1296.— T.  F.  B. 

Volatile  liquids  [Acetone,  in  manufacture  of  explosives]  J 

Process  and  apparatus  for  the   recovery  of .       C. 

Harrison,  W.  Bate  and  W.  G.  Perks.     Fr.  Pat.  381,529, 
Sept.  5,  1907. 

The  air,  or  gas  containing  the  vapour  (acetone)  is  caused 
to  bubble  through  an  aqueous  solution  of  calcium  chloride 
contained  in  a  scries  of  washers.  The  acetone  is  dissolved 
and  is  recovered  from  the  solution  bv  distillation. 

— W.  H.  C. 


XXIIL— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Porous  male  rial  as  a  .substitute  j<<r  ttop-COCka  in  (/as  analysis 
A.  Stock.     Ber.,  1907,  40,  4956— 4969. 

Prytz   (this   J.,    1905,    1325)    recommended   the   use    of 
porous  material  as  a  substitute  for  taps  in  gas  analysis. 
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His  device  consists  of  a  tube  closed  near  the  top  by  a 
plug  of  the  material  covered  with  a  layer  of  mercury ; 
a  smaller  tube  having  it*  end  closed  by  a  similar  porous 
plug  fitted  into  this,  and  on  bringing  the  two  porous 
layers  into  contact,  the  gas  could  be  drawn  through  both, 
and  its  passage  instantly  stopped  by  raising  the  end  of 
the  smaller  tube  into  the  mercury.  The  author  finds 
that  the  most  suitable  porous  material  for  this  purpose 
is  a  mixture  of  clay,  soluble  glass,  and  indiarubber  heated 
together  and  formed  into  small  plates.  These  are  rela- 
tively very  porous  to  gas.  a  plate  8  mm.  in  diameter  and 
2  to  3  mm.  in  thickness  allowing  600  to  800  c.c.  of  au- 
to pass  through  in  a  minute  iinder  a  pressure  of  60  cm. 
of  mercury.  A  layer  of  mercury  will  resist  a  greater 
pressure  than  that  of  one  atmosphere  without  being 
driven  through  the  material.  The  plates  may  be  fused 
to  the  middle  or  end  of  a  glass  tube,  and  the  latter  heated 
to  above  100°  C.  without  breaking.  They  will  also  resist 
the  action  of  boiling  water  and  dilute  acids,  and  may 
thus  be  easily  cleaned.  Two  forms  of  these  tubes  are 
shown  in  the  figure,  I  and  II,  whilst  III  represents  an 


apparatus  particularly  suitable  for  use  with  a  mercury 
pump.  It  contains  two  porous  plates,  A  and  B,  and  a 
tap,  C.  When  the  latter  is  opened,  the  apparatus  is  filled 
with  sufficient  mercury  to  close  the  porous  plate  as  here 
shown.  If  now  C  is  closed  and  a  vacuum  created  on  the 
side  indicated  by  the  arrow,  the  valve,  A,  closes  the  tube 
connected  with  the  gasometer,  etc.  To  fill  the  vessel 
in  which  the  vacuum  was  created,  the  tap,  C.  is  opened, 
the  mercury  rises  under  the  influence  of  the  pressure 
to  the  plate,  B,  so  that  A  is  opened  and  allows  the  gas 
to  pass.  A  simple  porous  valve  may  be  extemporised 
by  glueing  a  cap  of  toughened  filter  paper  to  the  end  of 
a  glass  tube.  This,  too,  will  resist  the  passage  of  mercury 
under  a  pressure  of  one  atmosphere. — C.  A.  M. 

Patents. 

Analysing  gases  ?  Method  of  and  apparatus  for  — — . 
W.  L.  Wise,  London.  From  Jones.  Julia  Manuf.  Co., 
New  York.     Eng.  Pat.  1562,  Jan.  21,  1907. 

See  U.S.  Pat.  854,696  of  1907  ;    this  J.,  1907,  717.—  T.F.B. 

Combustible  gases  in  closed  spaces  ':  Apparatus  for  indi- 
cating the  presence  of .     A.  Philip  and  L.  J.  Steele. 

Fr.  Pat.  381,468,  Sept.  2,  1907. 

See  Eng.  Pat.  22,129  of  1906  ;  this  J.,  1907,  1212.— T.F.B. 

IN  ORG  A  NIC—Q  UALITA  TI  VE. 

Ozone,  nitrogen  peroxide  and  hydrogen  peroxide  ;  Detection 

of in  gas  mixtures.     E.  H.  Keiser  and  L.  Mc Master. 

An.er.  Chem.  J.,  1908,  39,  96—104. 

Modern  commercial  processes  of  treating  air  so  as  to 
convert  it  into  a  more  active  chemical  agent,  particularly 
in  connection  with  flour  bleaching,  require  a  method  of 
estimating  ozone,  nitrogen  peroxide  and  hydrogen 
peroxide  each  in  the  presence  of  the  others.  On  passing 
the  gases  through  even  dilute  potassium  permanganate 
solution,  nitrogen  peroxide  and  hydrogen  peroxide  are  de- 
composed, but  ozone  passes  uncharged,  and  can  be  detected 
with  starch  and  potassium  iodide.  Ozone  and  hydrogen 
peroxide  are  decomposed  on  passing  through  a  tube  of 
powdered  manganese  dioxide,  but  nitrogen  peroxide 
passes  unchanged,  and  its  presence  can  be  shown  by 
passing  the  gas  so  purified  into  very  dilute  permanganate. 
A  more  delicate  test  is  to  pass  the  gas  into  caustic  soda 
solution  free  from  nitrites  and  apply  the  sulphanilic  acid 
and  a-naphthylamine  reagent.  Hydrogen  peroxide  is 
identified  by  passing  the  gas  mixture  into  a  solution  of 


potassium  ferricyanide  and  ferric  chloride  which  becomes 
first  green  and  then  blue,  a  change  produced  neitherjjy 
ozone  nor  nitrogen  peroxide. — E.  F.  A. 

Ruthenium  in  platinum  alloys  ';   Detection  of .     N.  A. 

Orlow.     See  X. 


INORGANIC— QUANTIT  ATI  VE. 

Barium ';    Quantitative  separation  of from  strontium. 

Z.  Kahan.     Analyst,  1908,  33,  12—14. 

The  method  is  based  upon  the  reduction  of  the  solubility 
of  barium  chromate  by  means  of  an  addition  of  ammonium 
acetate.  The  solution  of  the  barium  and  strontium  salts 
is  treated  with  ammonium  bichromate  solution  (120  grms. 
per  litre)  added  drop  by  drop  with  continual  stirring,  until 
the  precipitation  of  the  barium  is  nearly  complete. 
Ammonium  acetate  solution  (about  300  grms.  per  litre) 
is  next  added  until  the  liquid  becomes  colourless  ;  then 
a  few  drops  of  the  chromate  solution  so  that  the  liquid 
has  a  faint  yellow  colour  ;  and  lastly  more  ammonium 
acetate  solution.  By  adding  the  smallest  possible  excess 
of  the  ammonium  bichromate  solution,  the  formation  of 
strontium  chromate  is  reduced  to  a  minimum,  and 
the  necessity  of  a  double  separation  of  the  strontium 
is  obviated.  After  standing  for  two  or  three  hours,  the 
contents  of  the  beaker  are  filtered  through  a  Gooch's 
crucible,  and  the  precipitate  washed  first  by  decantation 
and  then  in  the  crucible  with  diluted  ammonium  acetate 
solution  (20  to  30  c.c.  per  litre)  until  the  filtrate  gives  only 
a  slight  coloration  with  neutral  silver  nitrate  solution. 
The  crucible  is  then  dried  at  180°  to  260°  C.  until  constant 
in  weight,  the  final  weighing  being  made  after  it  has  stood 
for  at  least  an  hour  in  the  balance  case.  In  the  test 
experiments  described,  the  barium  chloride  solution 
contained  0-1109  grm.  of  barium  and  the  strontium 
chloride  solution,  0-0651  grm.  of  strontium  per  10  c.c,  and 
from  250  c.c.  to  350  c.c.  of  the  diluted  ammonium  acetate 
solution  were  used  for  -washing  the  precipitate  obtained 
from  100  to  250  c.c.  of  the  mixed  solutions.  The  error 
in  the  amount  of  barium  found  in  10  c.c.  ranged  from 
—  0-0037  grm.  to  +0-0036  grm.,  and  the  error  in  the 
strontium  from  — 0-0021  grm.  to  +0-0017  grm. — C.  A.  M. 

Chlorates,  bromates,  iodates,  and  periodates  ;  Determination 

of .     H.  Brunner  and  R.  Mellet.     J.  prakt.  Chem. 

1908,  77,  33—42. 

Chlorates,  bromates,  iodates,  and  periodates,  when 
warmed  with  formaldehyde  and  potassium  persulphate, 
in  the  presence  of  silver  nitrate  and  nitric  acid,  are  reduced, 
giving  the  silver  halide.  The  reaction  may  be  quantita- 
tively applied  as  follows  : — About  0-1  grm.  of  the  salt 
is  dissolved  in  20  c.c.  of  water  and  warmed  with  10 — 20  c.c. 
of  iV/10  silver  nitrate,  5  c.c.  of  nitric  acid  (sp.  gr.,  l-4)r 
1  grm.  of  potassium  persulphate,  and  1  c.c.  of  form- 
aldehyde, until  the  smell  of  the  aldehyde  is  no  longer 
apparent.  After  cooling,  the  excess  of  silver  nitrate 
is  determined  volumetrically  by  Volhard's  method. 
For  iodates  and  periodates  2  grms.  of  the  persulphate 
and  5  c.c.  of  formaldehyde  are  necessary,  but  too  large 
an  excess  of  formaldehyde  should  be  avoided,  because 
of  its  violent  action  on  nitric  acid.  In  the  case  of  iodates 
and  bromates,  the  mixture  should  be  heated  over  a  small 
flame  :  for  chlorates  a  water-bath  suffices.  No  loss  of 
halogen  need  be  feared  when  working  in  open  vessels. 
The  method  is  not  applicable  to  perchlorates.  The 
part  played  by  the  persulphate  has  not  been  definitely 
determined. — F.  Sodn. 


Silicon  J    Analysis  of  commercial 
Sec  VII. 


— .      F.  Limmer. 


Manganese  in  water  l   Determination  of .     E.  Ernveu- 

See  XVIII.B. 


ORGANIC— QUALIT  AT  I  VE. 

Cottonseed  oil  ;   Halphen's  test  for .  H.  Sprinkmever. 

See  XII. 
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Sesame   oil  ;•     Testing   margarine   for .     H.    Sprink- 

mever.     See  XVIIL4. 


ORG  A  NIC—Q  UA  X  TI TA  TI VE. 

Oils  of  the  aromatic,  and  aliphatic  series  ;  Action  of  dimethyl 

sulphate  on .     T.  W.  Harrison  and  F.  M.  Perkin. 

See  III. 

Acetone  ;   Determination  of .     G.  Heikel.     See  III. 

Tannin  analysis  ;   Official  method  of  tlie  American  Leather 
(.'he  mists'  Association  for .     See  XIV. 

Leather  analysis  ;  Provisional  method  for .     See  XIV. 

Hop  tannin.     A.   C.   Chapman.     See  XVII. 

Gliadin[in  flour'];  Determination  of .    W.  E.  Mathew- 

son.     See  XVIIL4. 


XXIV.— SCIENTIFIC   &  TECHNICAL   NOTES. 


The  Andrew  Carnegie  Research  Scholarship  of  the  Iron 
and  Steel  Institute. 

A  Research  Scholarship  or  scholarships,  of  such  value 
as  may  appear  expedient  to  the  Council  of  the  Iron  and 
Steel  Institute  from  time  to  time,  founded  by  Mr.  Andrew 
Carnegie    (Past-President)    will    be    awarded    annually, 


irrespective  of  sex  or  nationality,  on  the  recommendation 
of  the  Council  of  the  Institute.  Candidates,  who  must  be 
under  thirty-five  years  of  age,  must  apply  on  a  special 
form  before  the  end  of  February  to  the  Secretary  of  the 
Institute.  The  object  of  this  scheme  of  Scholarships  is 
to  enable  students,  who  have  passed  through  a  college 
curriculum  or  have  been  trained  in  industrial  establish- 
ments, to  conduct  researches  in  the  metallurgy  of  iron 
and  steel  and  allied  subjects,  with  the  view  of  aiding  its 
advance  or  its  application  to  industry.  There  is  no 
restriction  as  to  the  place  of  research  which  may  be 
selected,  whether  university,  technical  school,  or  works, 
provided  it  be  properly  equipped  for  the  prosecution  of 
metallurgical  investigations.  The  appointment  to  a 
Scholarship  shall  be  for  one  year,  but  the  Council  may 
at  their  discretion  renew  the  Scholarship  for  a  further 
period  instead  of  proceeding  to  a  new  election.  The 
results  of  the  research  shall  be  communicated  to  the  Iron 
and  Steel  Institute  in  the  form  of  a  Paper  to  be  submitted 
to  the  Annual  General  Meeting  of  members,  and  if  the 
Council  consider  the  Paper  to  be  of  sufficient  merit,  the 
Andrew  Carnegie  Gold  Medal  shall  be  awarded  to  its 
author.  Should  the  Paper  in  any  year  not  be  of  sufficient 
merit,  the  Medal  will  not  be  awarded  in  that  year. 


Trade  Report. 

United  Kingdom ;    Imports  of during  1907. 

The  following  table  gives  the  amount  and  value  of 
chemicals,  drugs,  dyestuffs,  colours,  etc.,  imported  during 
the  year  ended  December  31st,  1907,  as  compared  with 
1906 :— 


Quantities. 

Value. 

Articles. 

i 

Year  ended 

Dec.  31st, 

Year  ended  Dec.  31st, 

1907. 

1906. 

1907. 

1906. 

^Chemicals  : 

176,586 

387,022 

346,854 

71,506 

70,117 

54,535 

5,287 

236,355 

343,537 

75,086 

36,274 

24,470 
2,345,180 

477,622 
7,539 

62,860 

218.42M 

41,379 

1,502 

7,885 
11,116 

070,749 
20.442 

238,123 
373,413 
500,650 

91.264 

64,287 

49,052 

9,410 

223,272 

310,267 

S9.904 

36,779 

24,602 
1,973,039 

330,479 
5,217 

57,291 
188,592 

39.042 
676 

7,318       1 
7.04  1 
670,419 

18,009 

£ 

43,430 

178,494 

88,107 

90,536 

270,819 

100,097 

7.314 

232.205 

127.599 

0,103 

175,307 

2,766,080 

53,817 
81,809 

1,079,786 

197,114 
172,533 

■JOS, 850 
1.271,070 
158,481 
7,510 
769,777 
168,825 
161,297 
172,771 
J  12,890 

61,988 

Boracite,  borate  of  lime,  borate  of  magnesium,  and  borax 

• 

156,933 
116,476 

Coal  products,  not  dyes    

101,480 

237,080 

78,613 
12,006 

213.089 

104,938 

5,055 

Tartaric  acid    

175,721 

Unenumerated,    including   calcium    carbide   and   nickel 

Drugs  and  medicines  : 

Bark,  Peruvian    r\ 

e  £ 
rts. 

)ZS. 

e  £ 

rta. 
ns 

B  £ 

ns 
ns 
•ts. 

ns 

2,105,125 
51.446 

Quinine  and  its  salts 

08.050 

Unenumerated    

. . .  Valu 

1,028,675 

Dyeitutfs   (otber  than  dye  woods)  and  substances 
tanning  or  dyeing  : 
Bark,  for  tanning 

used  in 

139,291 

i  'uteri  

to 

116.139 

1  >>  "'b.  coal  tar  : 

.Alizarin  and  alizarin  dyes 

239,957 

1,084.311 

Synthetic  indigo    

147.:i2.'. 

2.274 
777,850 

148,811 

111,445 
178,62] 

194.294 

Painters'  colours  and  pigments : 

White  had    

2'.IH,643 
24,282 

288,872 
1,580,615 

288,871 

10.14S 

278,441 
1,606,408 

808,196 
124,788 
882,060 
B86.589 

1,661,583 

258,769 

84,006 

802,216 

860,829 

Total    

2,202,412 

2,183,368 

1.500.919 

to 

M;i mires  : 

Booeii  whether  burnt  or  not 

16,1  L6 
81,278 

113.M94 
..111,529 

42,604 
24,906 

1  OS,  480 
442,970 

206,608 

14S.723 
1,266,668 

>j:.,019 

194.033 

127.71'." 

1,188,082 

Phosphate  of  lime  and  rock  phoiphate 

678,096 

Vol.  XXVII.,  No.  3.] 


NEW  BOOKS.       PATENT  LIST. 


143 


British  India  :    Bedded  tariff  valuations. 

A  Customs  Notification,  taking  effect  from  Jan.  1st, 
1908,  revises  the  tariff  valuation  fixed  for  imports  into 
British  India.  The  full  text  of  the  notification  appears 
in  the  issues  of  the  "  Board  of  Trade  Journal  "  for  Jan.  IGth 
and  -23rd. 


New  Books. 


Die  Englischen  Elektrochemischen  Patente. 
Ausziige  aus  den  Patentschriften,  zusammengestellt 
und  mit  ausfuhrlichem  Sach-  und  Namenregister 
versehen.  Von  Dr.  F.  Ferchland.  Erster  Band. 
Elektrolyse.  Wilhelm  Knapp's  Verlag,  Halle  a.  S., 
Germany.     1907.     Price   M.9. 

8vo  volume,  forming  part  of  Vol.  XXIX.  of.  the  "  Mono- 
graphien  fiber  angewandte  Elektrochemie,"  and  containing 
163  pages  of  subject  matter,  with  numerous  illustrations, 
followed  by  indexes  of  subjects  and  names  of  patentees. 
Abstracts  of  British  patents  relating  to  Electrochemistry 
are  given,  dating  from   1842  to   1906. 


The  Paper  Mill  Chemist.  By  Henry  P.  Stevens, 
ALA.,  Ph.  D.  Scott,  Greenwood  and  Son,  8,  Broadway, 
Ludgate  Hill,  London,  E.C.  The  Copp  Clark  Co., 
Ltd..  Toronto,  Canada.  D.  van  Nostrand  Co.  New 
York,  U.S.  America.     1908.     Price  7s.  6d.  net. 

Royal  12mo  volume,  containing  268  pages  of  subject 
matter,  with  67  illustrations,  82  tables,  and  an  alpha- 
betical index.  It  is  stated  that  this  little  book  "  has  been 
written  with  the  object  of  providing  in  a  handy  form  the 
necessary  information  for  carrying  out  chemical  and 
physical  tests  on  paper,  and  the  raw  materials  used  in 
its  manufacture,  and  to  supply  in  a  convenient  form  those 
analytical  and  practical  paper-making  data  which  may  be 
useful  for  the  purpose  of  reference." 

Developpement  et  Progres  de  la  Fabrication  du 
Malt  pendant  les  Quarante  dernieres  annees. 
Par  Ed.  Eckenstein.  Librairie  Scientifique  A. 
Hermann,  6,  rue  de  la  Sorbonne,  Paris.  1908.  Price 
frcs.  5. 

Large  8vo  volume,  containing  211  pages  of  subject  matter 
with  64  illustrations.  The  subjects  treated  of  comprise 
the  following  : — I.  The  steeping  process.  II.  The  malting 
process.  III.  Pneumatic  and  mechanical  malting 
processes.  IV.  History  of  the  development  of  the  malting 
process.  V.  Application  of  electricity  to  malting.  VI. 
The  malting  kiln.  VII.  Changes  in  the  organisation  of 
the  malt-house.     VIII.  The  science  of  the  malting  process. 

Statistical  abstract  for  the  several  British  Colonies, 
Possessions  and  Protectorates  in  each  year  from 
1892  TO  1906.  Forty-fourth  number.  [Cd.  3,707.] 
Wyman  and  Sons,  Fetter  Lane,  London,  E.C.  Price 
Is.  lid. 

Thli  publication,  which  is  prepared  annually  in  the 
Statistical  Department  of  the  Board  of  Trade,"  contains 
in  a  succinct  form  the  principal  official  data  regarding 
the  trade,  shipping,  agriculture,  production,  revenue, 
and  expenditure,  &c,  of  the  various  British  Colonies, 
Possessions  and  Protectorates,  as  well  as  an  abstract  of 
the  rates  of  import  duty  levied  in  the  various  Colonies 
on  the  principal  articles  of  trade.  New  features  of  the 
present  issue  include  the  imports  and  exports  into  and 
from  British  South  Africa,  as  a  whole,  distinguishing 
principal  articles  and  countries  of  origin  and  destination 
of  the  articles,  and  also  particulars  of  the  production, 
imports,  and  domestic  exports  of  manganese  ore  in  British 
India. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  o£ 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

18,750a  (1907).  Beilby  and  Beilby.  Apparatus  for 
rapidly  exposing  powdered  material  in  thin  layers  to  the 
action  of  heat  in  presence  of  gases.*     Jan.  17. 

1108.  Sprenger.  Heating  and  drying  chambers.  [Ger. 
Appl.,  Jan.  31,  1907.]*     Jan.  16. 

1168.  Schmatolla.     Furnaces,  kilns,  etc.     Jan.  17. 

1455.  Black,  Lennox,  and  Lennox.  Continuous  drying 
machines.     Jan.  21. 

1630.  Passburg.  Drying  process  and  apparatus.* 
Jan.  23. 

1681.  Hampson.  Separating  gases  of  different  densities. 
Jan.  24. 

Complete  Specifications  Accepted. 

635  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Instruments  for  measuring  the  weight  of 
steam  or  gas  passing  through  a  pipe.     Jan.  22. 

1077  (1907).  Camacho  (Eastman).  Vacuum  production. 
Jan.  22. 

1363  (1907).  Allan.  Apparatus  for  treating  smoke  and 
gases.     Jan.  29. 

5167  (1907).  Spiby.  Apparatus  for  mixing  plastic  or 
dry  material.     Jan.  29. 

13,790  (1907).  Hildebrandt.  Apparatus  for  liquefying 
gases  of  low  boiling-point  and  distilling  such  liquefied 
gases.     Jan.  22. 

18,767  (1907).  Melcher.  Winning  large,  well-formed, 
threadless  crystals.     Jan.  29. 

20,849  (1907).  Bock.  Continuous  drying  and  car- 
bonising kilns.     Jan.  29. 

21,068  (1907).  Lagosse.     Drying  steam.     Jan.  22. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

829.  Stewart  and  Stewart.     Gas  producers.     Jan.   14. 

837.  Sharpe  and  Sharpe.  Apparatus  for  producing  air 
gas.     Jan.  14. 

841.  Kirby  and  Taylor.  Manufacture  of  coal  gas. 
Jan.  14. 

907.  Suohowiak.     Production  of  artificial  fuel.*  Jan.  14, 

1082.  Cowper-Coles.  Manufacture  of  coal  briquettes.* 
Jan.  16. 

1409.  Seymour.     Coke  ovens.     Jan.  21. 

1504.  Coelho  (Pinto).  Production  of  gas  from  oily 
seeds.     Jan.  22. 

1553.  Coales.     Manufacture  of  artificial  fuel.*   Jan.  22. 
1643.  Broad.     Apparatus  for  producing  gas.   [Addition 
to  No.  1780  of  1907.]*    Jan.  23. 

1653.  Millar.     Treatment  of  peat  for  fuel.     Jan.  24. 

1673.  Ries.  Retort  and  chamber  furnaces  for  coal, 
ore,  etc.     [Ger.  Appl.,  Jan.  26,  1907.]*    Jan.  24. 

1696.  Nickel  et  Methane  Soc.  Anon.  Producing  gas- 
and  nitrogen  compounds  simultaneously.  [Fr.  Appl., 
Jan.  24,  1907.]*    Jan.  24. 

1764.  Talbot.     Gas  producers.*     Jan.  25. 
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Complete  Specifications  Accepted. 

5575  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co. ).  Manufacture  ot  electric  conductors  suitable 
for  incandescence  bodies  in  electric  lamps.     Jan.  29. 

6921  (1907).  Jones.     Coke  ovens.     Jan.  22. 


10,667  (1907).  Wagner.  .Manufacture 
Jan.  22. 


of     briquettes. 


11,717  (1907).  Siemens  und  Halske  A. -G.  Manufacture 
of  incandescence  electric  lamp  filaments  of  tungsten  or 
its  alloys.     Jan.  22. 

24,028  (1907).  Wolfram  Lampen  A.-G.  Decarbonising 
tungsten  filaments  containing  carbon  or  carbide.    Jan.  22. 


IV.— COLOURING  MATTERS  AND  DYESTUFFS. 

Applications. 

1165.  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  derivatives.  [Addition  to  No.  28,765  of  1906.] 
Jan.  17. 

1334.  Durand,  Huguenin,  et  Cie.  Manufacture  of  the 
Ieucogallocyanine  corresponding  with  pyrogallol.  [Ger. 
Appl.,  Jan.  21,  1907.]*    Jan.  20. 

1678.  Newton  (Bayer  und  Co.).  Manufacture  of 
anthraquinone  derivatives.  [Addition  to  No.  28,765  of 
1906.]     Jan.  24. 

Complete  Specifications  Accepted. 

2255  (1907).  Ostrogovich  and  Silbermann.  Production 
of  induline  and  induline-like  colours.     Jan.  22. 

2768  (1907).  Bloxam  (Act.-Ges.  f.  Anilinf abr. ).  Manu- 
facture of  blue  colouring  matters  of  the  safranine  series. 
Jan.  29. 

6930  (1907).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  arylthioglycollic-o-carboxylic  acids. 
Jan.  29. 

7147  (1907).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Yellow 
azo  dyestuffs.     Jan.  22. 

14,846  (1907).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  dyestuffs  of  the  thioindigo  series.     Jan.  22. 


V.— PREPARING,   BLEACHING,   DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,   YARNS, 

AND    FIBRES. 

Applications. 

759.  Milard.  Treatment  of  textiles,  etc.,  by  liquid 
processes.*     Jan.  13. 

858.  Dreaper.  Manufacture  of  threads  or  films  of 
cellulose.*     Jan.  14. 

963.  Pickles  and  Pickles.  Means  for  "  schreinering  " 
fabrics.     Jan.  15. 

993.  Venter.  Purifying  the  soda  lye  from  the  mer- 
cerisation  process.  [Ger.  Appl.,  March  28,  1907.]* 
Jan.  15. 

1265.  Guadagni.  Production  of  artificial  silk.  [Ital. 
Appl.,  Sept.  28,  1907.]*    Jan.  18. 

1273.  Crepin.  Bleaching  textile  vegetable  substances. 
[Fr.  Appl.,  Feb.  4,  1907.]*     Jan.  18. 

Complete  Specifications  Accepted. 

1549  (1907).  Johnson  (Kalle  und  Co.).  Production  of 
discharge  effects  on  textiles.     Jan.  29. 

3606  (1907).  Miillor.  Spinning  apparatus  for  producing 
single  threads  from  solutions.     Jan.  22. 

4902  (1907).  Ransford  (Zundel).  Producing  varied 
*ilk-like  or  velvet  effects.     Jan.  29. 


13,132  (1907).  Newton  (Bayer  und  Co.).  Production 
of  colour  effects  on  mixed  cotton  and  wool  fabrics  by 
sulphide  dyestuffs.     Jan.  29. 


VII.— ACIDS,    ALKALIS,    AND    SALTS. 

Applications. 

921.  Verrier.  Manufacture  of  sodium  metasilicate  and 
its  amorphous  and  crystalline  hydrates.  [Fr.  Appl., 
Jan.  24,  1907.]*    Jan.  14. 

993.  Venter.     See  under  V. 

1110.  Buendia.  Treating  ores  containing  carbonate 
of  lime.     [Span.  Appl.,  Oct.  1,  1907.]*    Jan.  16. 

1352.  Fritsche.  Production  of  perborate  of  soda  con- 
taining borax.*    Jan.  20. 

1425.  Auzies  and  Segoffin.  Obtaining  magnesia  from 
dolomite.     [Fr.  Appl.,  Jan.  24,  1907.]*     Jan.  21. 

1436.  Gooch.  Separation  and  application  of  certain 
constituents  of  air.     Jan.  21. 

1461.  Brandenburg.  Manufacture  of  tin  chloride.* 
Jan.  21. 

1608.  Percy  and  Byrom.  Extracting  hydrocyanic  acid 
from  waste  gases.     Jan.  23. 

1610.  Cunnington.  Manufacture  of  double  alkaline 
carbonates.     Jan.  23. 

1611.  Cunnington.  Manufacture  of  alkaline  salts  of 
sodium,  etc.     Jan.  23. 

1639.  Robeson.  Briquettes  of  sulphur-bearing  material.* 
Jan.  23. 

1695.  Nickel  et  Methane  Soc.  Anon.     See  under  EL 

1752.  Ellis.  Utilising  the  impure  precipitate  produced 
during  the  manufacture  of  borax.     Jan.  25. 

Complete  Specifications  Accepted. 

1197  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Treatment  of  boron.     Jan.  29. 

1256  (1907).  Jaubert.  Decomposition  of  chlorates  and 
perchlorates  by  combustion.     Jan.  29. 

1744  (1907).  Knowles.  Manufacture  of  carbonic  acid 
gas.     Jan.  22. 

9407  (1907).  Krauss,  and  Ges.  f.  Stickstoffdunger. 
Producing  ammonia  from  nitrogen  compounds.     Jan.  22. 

20,653  and  20,654  (1907).  Hartenstein.  Manufacture 
of  carbide.     Jan.  22. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

1434.  Ling  and   Carden.     Reproduction  of  images  on 
glass,  ceramic,  metallic,  and  other  surfaces.     Jan.  21. 

Complete  Specifications  Accepted. 

4155    (1907).  Gee.     Treatment   of   china    clay,    ochre, 
etc.     Jan.  29. 

23,063  (1907).  Fischer.     Production  of  highly  glazed, 
coloured  earthenware.     Jan.  22. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

860.     Wilson.     Fire-resisting  composition.     Jan.   14. 
1172.  Cowper-Coles.     Manufacture  of  cement.     Jan.  17. 
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1339.  Bonnefont.  Manufacture  of  artificial  stone.* 
Jan.  20. 

1452.  Casteran.  Artificial  wood.  [Fr.  Appl.,  Jan.  22, 
1907.]*     Jan.  21. 

Complete  Specifications  Accepted. 

22,425  (1906).  Co wper- Coles.  Manufacture  of  cement. 
Jan.  22, 

15,761  (1907).  Siegmann.     Wood  substitute.     Jan.  22. 


X.— METALLURGY. 

Applications. 

913.  Birkeland.  Treating  or  smelting  ores,  etc.* 
-Jan.   14. 

955.  Stuart.  Calcining  furnace  for  ores  and  the  like. 
Jan.  15. 

1079.  Hill  (Lay).  Recovering  precious  metals  from 
cyanide  solutions.*     Jan.  16. 

1438.  Ling  and  Carden.     See  under  VIII. 

1442.  Thwaite.     Treatment  of  refractory  ores.    Jan.  21. 

1582.  Birkbeck  (Just  Mining  and  Extraction  Co.). 
Extraction  of  precious  metals  from  ores.*     Jan.  23. 

1604.  Hollings  and  Hollings.  Recovery  of  metals 
from  ores,  etc.     Jan.  23. 

1673.  Ries.     See  under  II. 

1676.  Wikstrom.  Smelting  furnaces.  [Swed.  Appl., 
Jan.  25,  1907.]*     Jan.  24. 

1699.  Talbot.     Manufacture  of  iron  and  steel.     Jan.  24. 

1761.  Heskett.  Continuous  extraction  of  zinc  from 
its  sulphide.     Jan.  25. 

Complete  Specifications  Accepted. 

712  (1907).  United  Alkali  Co.,  and  others.  Recovery 
of  zinc  from  liquors  from  the  wet  copper  process.     Jan.  22. 

899  (1907).  Hollidge.     Magnetic  separators.     Jan.  22. 

1259  (1907).  Frith  (Grist).  Treatment  of  metals  such 
as  steel  or  steel  alloys.     Jan.  29. 

1699  (1907).  Pratt.     Treatment  of  copper.     Jan.  29. 

2058  (1907).  Sulman.  Separation  of  zinc  from  its 
sulphate.     Jan.  29. 

2361  (1907).  Schieber.  Welding  copper,  nickel,  and 
their  alloys.     Jan.  22. 

4428  (1907).  Deuts.  Wachwitzmetall  A.-G.  Plating 
iron  or  steel  with  aluminium  alloys.     Jan.  22. 

9559  (1907).  Lake  (Strout  and  Parker).  Fluxes  for 
brazing.     Jan.  22. 

16,726  (1907).  F.  Krupp,  A.-G.  Aluminium  alloy. 
Jan.  29 


XI.— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Applications. 

997.  Cowper-Coles.  Apparatus  for  the  electrode- 
position  of  metals.     Jan.  15. 

1344.  Salzef.  Production  of  electrolytic  deposits  of 
chromium.     [Ger.  Appl.,  Jan.  21,  1907.1*     Jan.  20. 

1420.  Chloride  Electrical  Storage  Co.,  and  Heap. 
Treatment  of  wood  for  use  in  electrc  batteries  and 
electrolytic  cells.*     Jan.  21. 

1470.  British  Thomson-Houston  Co.  (General  Electric 
<Co.).     Electric  furnaces.     Jan.  21. 


Complete  Specifications  Accepted. 

22,920  (1906).  Hatfield.     Electrolytic  cells.     Jan.  29. 
7757  (1907).  Billitzer.     Electrolysis  of  alkali  chlorides, 
etc.     Jan.  22. 

17.968  (1907).  Classen.     Electrolytic     production     of 
lustrous  metal  coatings  on  other  metals.     Jan.  22. 

17.969  (1907).  Classen.     Electrolytic     production     of 
dark  metallic  coatings  on  metals.     Jan.  22. 

20,650  (1907).  Hartenstein.    Electric  furnaces.    Jan.  22. 

26,130   (1907).  Brewer    (Taylor).        Electric    furnaces. 
Jan.  22. 


XII.— FATTY  OILS,  FATS,  WAXES,  AND  SOAPS. 
Application. 

741.  Electrolytic  Alkali  Co.,  Ltd.,  Connor,  and  Stubbs. 
Treatment  of  resins,  wax,  gums,  fats,  oils,  etc.,  with 
chlorine.     Jan.  13. 

Complete  Specification  Accepted. 

23,146  (1907).  Berliner.  Extraction  of  fats,  oils,  and 
the  like.     Jan.  22. 


XIII. —PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

(Ax) — Pigments,  Paints. 

Applications. 
861.  Meulener.     Fire-resisting   pigments.*     Jan.    14. 
1768.  Boivie.     Manufacture  of  paints.     Jan.  25. 

(B.) — Resins,    Varnishes. 

Application. 

741.     Electrolytic  Alkali  Co.  and  others.   See  under  XII. 

(C. ) — India-Rubbee. 

*  Application. 

1254.  Fischer.  Manufacture  of  solutions  of  caoutchouc. 
EGer.  App!.,  Jan.  19,  1907.]*     Jan.  18. 

Complete  Specifications  Accepted. 

2289  (1907).  Passmore.  Regenerating  rubber  or 
caoutchouc.     Jan.  22. 

6065  (1907).  Hutchinson.     Composition  containing 

rubber.     Jan.  29.  % 

15,542  (1907).  Ohm.  Production  of  a  caoutchouc- 
like elastic  substance.     Jan.  22. 

XIV.—  TANNING,  LEATHER,  GLUE,  SIZE,  Etc. 

Complete  Specification  Accepted. 
15,794  (1907).  Pollak.     Manufacture  of  leather  substi- 
tute.    Jan.  22. 

XVI.— SUGAR,  STARCH,  GUM,  Etc. 

Complete  Specification  Accepted. 

'    11,801  (1907).  Duryea.     Process  for  highly  modifying 
starch.     Jan.  22. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Complete  Specifications  Accepted. 

2591  and  2591a  (1907).  Reynaud  and  Frestadius. 
Treatment  of  pot  ale.     Jan.  22. 
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11,882  (1907).  Bailey.     Obtaining  wort  from  unmalted 
grain.     Jan.  22. 


XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATION  ;  AND  DISINFECTANTS. 

(,4.) — Foods. 

Application. 

.    1247.  Von  Skorzewski.    Manufacture  of  a  vegetable  food 
product.*     Jan.  18. 

Complete  Specifications  Accepted. 

1667  (1907).  Harrison.     Food   materials.     Jan.  29. 

25,796  (1907).  Stachelhaus     and      others.     Preserving 
meats.     Jan.   22. 

(B.) — Sanitation  :   Water  Purification. 

Complete  Specifications  Accepted. 

11,282  (1907).  Howard.    -Preparation    of    filter    beds. 
Jan.  29. 

14,704  (1907).  Ellis.     Apparatus     for     treating     and 
purifying  sewage.     Jan.  29. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

858.  Dreaper.     See  under  V. 

Complete  Specification  Accepted. 

1903  (1907).  Schmidt,     Utilising  the  waste  waters  of 
paper  machines.     Jan.  29.    . 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

855.  Wellcome    and    Pyman.     Manufacture    of    thera- 
peutic compounds.     Jan.   14. 

1256    and     1257.  Bloxam    (Act.-Ges.    f.    Anilinfabr.). 
Manufacture  of  camphene.     Jan.  18. 


1330.  Lake  (Geh.  Kommerzienrat  K.  A.  Lingner). 
Manufacture  of  condensation  products  from  phenols 
and  formaldehyde.*     Jan.  20. 

1617.  Ges.  f.  Chem.  Ind.  in  Basel.  Obtaining  the  active 
constituent  of  Cascara  swjrada  bark.  [Ger.  Appl., 
Aug.  23,  1907.]*     Jan.  23. 

1682.  Zimmermann  (Chem.  Fabr.  auf  Actien,  vorm.  E. 
Sobering).  Manufacture  of  bromisovaleric  acid  esters  of 
the  borneols.     Jan.  24. 

Complete  Specifications  Accepted. 

3068  (1907).  Newton  (Bayer  und  Co.).  Manufacture  of 
alkylphenolic  ethers  from  compounds  containing  phenolic 
groups.     Jan.  29. 

12,889  (1907).  Scheitlin.  Production  of  1-phenyl- 
2.3-dimethyl-4-sulphamino-5-pyrazolone.      Jan.  29. 

26,415  (1907).  Nordlinger  and  Nordlinger.  Preparation 
of  pure  lactic  acid.     Jan.  29. 


XXL— PHOTOGRAPHIC  MATERIALS  AXL 
PROCESSES 


1027.    Gibson. 
Jan.   16. 

1689.  Caldwell. 


Applications. 
Pigment       photogra}\ic 


processes. 


Sensitized  sin  "a..  ■  of  films  for  photo- 


graphic purposes.     Jan.  24. 


XXII.-  EXPLOSIVES,  MATCHES,  Etc. 

Application. 

1677.  Sparre.     Manufacture  of  explosives.     [U.S.  Appl., 
Jan.  25,  1907.J*     Jan.  24. 

Complete  Specification  Accepted. 

1704  (1907).  Rhein.      Dynamitfabrik.      Making  plastic 
nitroglycerin  explosives.     Jan.  29. 


XXIIL—  GENERAL  ANALYTICAL  CHEMISTRY. 

Application. 

1636.  Brown  and  Duvel.  Apparatus  for  the  rapid 
determination  of  moisture  in  grain.  [U.S.  Appl.,  March  2 
1907.]*     Jan.  23. 
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Official  Notice. 

DRAFT    BY-LAWS. 

AS    FINALLY    SETTLED    BY    THE    COUNCIL. 

Take  Notice  that  in  pursuance  of  the  provisions  of 
Clause  37  of  the  Charter  a  General  Meeting  of  the  Society 
will  be  held  at  the  House  of  the  Royal  Society  of  Arts, 
John  Street.  Adelphi.  London,  on  Friday,  the  13th  day  of 
March,  1908.  at  3.30  o'clock  in  the  afternoon,  for  the 
purpose  of  considering  and  adopting  the  draft  By-laws, 
which,  after  due  consideration  of  the  observations  received 
from  members  in  response  to  the  invitation  in  that  behalf, 
have  been  finally  settled  by  the  Council,  and  a  print  of 
such  finally  settled  By-laws  was  sent  to  each  Member  of 
the  Society  in  the  January  31st  number  of  the  Journal. 
By  order  of  the  Council. 

Charles  G.  Cresswell,  Secretary. 


Liverpool  Section. 

The  Hurtek  Memorial  Lecture  will  be  delivered 
by  Sir  Oliver  Lodge,  F.R.S.,  Principal  of  the  Birmingham 
Universitv,  on  "  The  Structure  of  the  Atom,"  on  Thursday, 
12th  March,  1908,  at  8  p.m.,  in  the  Theatre  of  the  Chemical 
Department  of  the  University  of  Liverpool. 


London  Section. 


Meeting  held  on  Monday,  Jan.  6,  1908. 


DR.    J.    LEWKOWTTSCH   IN   THE    CHAIR. 

The  Chairman  expressed  in  feeling  terms  the  great 
loss  the  Section  had  sustained  in  the  death  of  the  Hon. 
Treasurer  of  the  Society,  Mr.  Samuel  Hall. 

Owing  to  illness,  a  paper  prepared  by  the  Chairman, 
Mr.  R.  J.  Friswell,  entitled  "  Preparation  of  paratoluidine 
from  mixed  toluidines  by  means  of  paratoluidine 
hydrate,"  could  not  be  read. 

Dr.  Lewkowitsch  gave  an  address  dealing  with  the 
Origin  of  Petroleum. 


Newcastle  Section. 

Meeting    held   at    Armstrong    College,    on    Thursday, 
January  167  A,   1908. 


MR.    N.    H.    MARTIN    IN    THE    CHAIR. 

NOTES    OX    THE    PROXIMATE    CONSTITUENTS 
OF    COAL. 

BY   PROFESSOR   P.    PHILLIPS    BEDSON. 

It  is  now  some  eight  years  since  in  a  note  read  before 
the  North  of  England  Institute  of  Mining  Engineers 
I  drew  attention  to  the  remarkable  solvent  action  of 
pyridine  on  coal.  Subsequently,  at  my  suggestion, 
Mr.  J.  Baker  undertook  the  examination  of  the  action 
of  this  solvent  on  different  classes  of  coal,  the  results 
of  this  investigation  were  communicated  to  the  same 
Society.  The  method  employed  by  Baker  consisted  in 
submitting  a  weighed  amount  of  the  finely  divided  coal 
to  the  action  of  pvridine  in  a  Soxhlet  extraction  apparatus 
for  several  hours.  From  the  pyridine  solution,  after 
removal  of  the  greater  portion  of  the  solvent  by  dis- 
tillation under  reduced  pressure,  the  dissolved  matter 
was  precipitated  by  dilute  hydrochloric  acid,  filtered  off, 
washed,  dried,  and  weighed.  The  portion  undissolved 
by  the  pyridine  was  also  washed  to  free  it  from  pyridine, 
then  dried  and  weighed.  The  coals  examined  by  Baker 
were  four  in  number  and  represented  different  classes 
of  coal.  A  sample  of  anthracite  from  South  Wales 
yielded  practically  nothing  to  pyridine,  whilst  from  a 
bituminous  coal,  viz.,  that  of  the  Hutton  Seam  in  the 


County  of  Durham,  and  sold  as  a  gas  coal,  as  much  as 
20-4  per  cent,  was  extracted ;  another  bituminous  coal, 
viz.,  the  coal  from  the  Brockwell  Seam  in  the  same  county. 
and  one  highly  prized  for  its  coking  properties,  gave 
an  extract  amounting  to  11-5  per  cent,  of  its  weight. 
The  fourth  coal  examined  was  one  from  New  Zealand, 
resembling  brown  coal  in  composition,  and,  like  the 
coals  of  that  class,  contains  a  considerable  proportion 
of  moisture.  The  loss  in  weight  of  this  coal  when  treated 
with  pyridine  amounted  to  21-4  per  cent.,  which,  when 
the  water  removed  is  deducted,  represents  an  extract 
of  coal  substance  of  some  5-65  per  cent.  The  pyridine 
solutions  are  dark  red  to  brown  in  colour,  and  in  some 
instances  exhibited  a  green  fluorescent. 

The  extracts  in  each  case  were  found  to  be  rich  in 
volatile  constituents,  and  in  the  coking  assay  gave  highly 
intumescent  cokes,  whereas  the  residues  left  after 
extraction  were  almost  devoid  of  coking  properties. 
In  the  case  of  the  coking  coal  from  the  Brockwell  Seam, 
the  portion  insoluble  in  pyridine  had  not  completely  lost 
the  caking  power,  but  yielded  a,  coke  much  less  bulky 
than  that  left  by  the  original  coal.  I  informed  Dr.  Carrick 
Anderson,  of  Glasgow,  who  had  made  a  complete  examina- 
tion of  the  coals  of  the  Scotch  Coal  Fields,  of  this  action 
of  pyridine,  and  in  1902  (this  J.,  1902,  242),  he  published 
the  results  of  an  investigation  of  the  coals  of  Bengal 
and  Japan,  in  which  he  also  gave  an  account  of  the 
results  obtained  by  submitting  these  and  also  some  Scotch 
coals  to  extraction  with  pyridine.  In  general  terms. 
Dr.  Carrick  Anderson  confirmed  the  experience  of 
Mr.  Baker  and  myself.  Recently  my  attention  has  been 
directed  to  this  question,  and  at  my  request  Mr.  Herbert 
Blair  has  examined  a  number  of  coals  of  different  types, 
and  also  certain  allied  substances. 

An  examination  of  the  different  constituent  parts 
of  the  Busly  Seam  Coal,  from  Boitley,  County  Durham, 
viz.,  the  "  Bright  Coal  "  and  the  "  dant,"  showed  that 
whilst  the  former  yielded  some  19-38  per  cent,  to  pyridine, 
from  the  latter  only  a  fraction  of  a  per  cent,  was  dissolved 
These  values  were  obtained  by  weighing  the  residue  left 
undissolved  by  the  pyridine,  after  it  had  been  washed 
with  dilute  hydrochloric  acid  and  water  and  then  dried, 
and  the  difference  in  weight  before  and  after  extraction 
taken  to  represent  the  amount  dissolved  out.  This 
procedure  was  adopted,  as  it  was  found  that  the  solid 
matter  was  not  completely  precipitated  from  the  pyridine 
solution  by  treatment  with  hydrochloric  acid. 

The  proportion  extracted  by  pyridine  shows  "  dant " 
to  be  similar  to  anthracite,  containing  very  little,  if  any. 
soluble  matter,  a  similarity  which  is  borne  out  by  the 
comparison  of  the  proximate  analysis  of  the  two.  The 
volatile  matter  in  the  "dant"  was  found  to  be  9-92  per 
cent.,  whilst  in  the  anthracite  used  by  Baker  the  pro- 
portion was  8-23  per  cent.  The  "  bright  coal  "  resembles 
very  nearly  the  Hutton  Seam  coal,  both  in  the  amount 
dissolved  by  pyridine  and  in  the  proportion  of  volatile 
matter  yielded  on  assay. 

With  the  object  of  obtaining  further  information  as 
to  the  solvent  action  of  pyridine  on  different  classes  of 
coal,  samples  of  six  coals  were  procured  from  the  Redhaugh 
Gas  Works,  through  the  kindness  of  Mr.  Hardie,  the 
Manager,  who  also  supplied  us  with  the  average  results 
obtained  with  these  coals  under  actual  working  con- 
ditions in  the  gas  retorts. 

In  the  extraction  of  these  coals  with  pyridine  the 
method  of  treatment  was  modified,  as  follows :  The 
coal,  after  sampling,  is  finely  ground  and  passed  through 
a  sieve,  30  meshes  to  the  linear  inch.  Five  grms.  of  the 
coal  are  mixed  with  sand,  in  amount  sufficient  to  make 
a  column  rising  to  the  top  of  the  syphon  tube  of  a  Soxhlet 
apparatus.  The  coal  and  sand  rest  on  a  layer  of  broken 
clay  pipe  stems  and  a  pad  of  absorbent  wool.  The 
Soxhlet  tube  was  fitted  to  a  round-bottom  flask,  holding 
the  pyridine,  and  to  the  tube  was  attached  a  reversed 
condenser.  The  distillation  of  the  solvent  and  its  per- 
colation through  the  coal  was  allowed  to  proceed  for 
several  hours  until  it  was  judged  to  be  complete,  by 
the   absence   of  colour  in  the   pyridine   flowingjjthrougli 
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the  siphon  tube.  The  solution  was  then  brought  into 
an  evaporating  basin  and  the  pyridine  evaporated  off  in 
a  good  current  of  air,  the  dried  residue  was  then  broken 
up  and  the  heating  in  the  water  bath  continued  until 
the  odour  of  pyridine  had  disappeared.  The  basin  and 
contents  were  then  weighed  and  from  the  weighings 
the  amount  of  extract  ascertained.  In  this  manner 
fairly  concordant  results  are  obtained. 

In  the  tables  below  are  given  the  results  of  these  experi- 
ments, also  the  proximate  analyses  of  the  coals,  as  made 
in  the  Laboratory  and  also  as  deduced  from  the  results 
obtained  in  working  at  the  Gas  Works. 

Table  I. 
Resvlls  obtained  in  Gas   Works. 


Yield  of  gas 

Illuminating 

Yield  of 

Percentage 

Mark. 

in  cubic  feet 

power  of  gas 

coke. 

of  ashes 

per  ton. 

in  candles. 

per  ton. 
13-55 

in  coke. 

A   

11381 

16-63 

8-53 

B   

11392 

16-50 

13-51 

8-92 

C    

11646 

16-40 

13-73 

8-50 

I) 

11108 

16-00 

14-25 

7-80 

E 

10913 

16-39 

13-36 

10-80 

F 

10730 

15-76 

13-29 

15-12 

"  None  of  the  coals  are  really  very  bad,  but  the  last  are 
the  worst  two  we  get.  We  would  call  A  and  B  good, 
C  and  D  medium  and  E  and  F  bad."  This  conclusion  is  in 
the  main  borne  out  by  the  proximate  analyses  of  those 
coals,  as  shown  in  Table  II.,  the  proportion  of  volatile 
matter  in  E  does  not,  however,  justify  its  association 
with  F.  Again,  from  Table  III.,  it  is  seen  that  the  per- 
centages of  extract  and  of  volatile  matter  are  not  far 
removed  from  one  another,  and  if  arranged  in  the  order 
of  the  percentage  of  extract  the  coal,  E,  falls  out  of  its 
order,  just  as  it  does  when  the  coals  are  arranged 
according  to  the  proportion  of  volatile  matter.  But 
such  statistical  consideration  can  be  very  readily  pushed 
too  far,  and  the  proximate  assay  of  a  coal  while  it  is 
useful  for  many  purposes  the  information  it  affords  as 
regards  the  composition  of  a  coal  is  after  all  not  great, 
There  appears,  at  first  sight,  to  be  some  approximation 
between  the  proportion  extracted  by  pyridine  and  the 
volatile  matter,  as  indicated  in  Table  II.,  in  which  the 
numbers  in  the  last  line  give  the  quotient  of  the  per- 
centage of  fixed  carbon  divided  by  extract,  which 
approximates  somewhat  to  the  factor  e/v.  In  the  case 
of  the  Cannel  coals  no  such  relationship  is  evident.  But 
even  in  a  series  of  coals,  which  are  industrially  grouped 
together  as  "  gas  coals,"  it  would  be  futile  to  try  and 


Table  II. 
Proximate  Analysis  of  Coals. — Based  on  Gas  Works  Residts  (/.). 


-On  Laboratory  Results  (II.). 


A 

B 

C. 

D. 

R. 

F. 

I. 

II. 

I. 

II. 

I. 

11. 

I. 

II. 

I. 

II. 

I. 

II. 

Moisture    

Volatile  matter    . . 
Fixed  carbon    .... 
Ash 

Per  cent. 

32-25 

61-97 
5-78 

Per  cent. 
0-79 

34-10 

61-48 

4-43 

Per  cent. 

32-45 

61-53 
6-02 

Per  cent. 
0-68 

33-28 

62-21 

3-83 

Per  cent. 

31-35 

62-72 
5-83 

Per  cent. 

31-91 
59-81 

8-28 

Per  cent. 

28-75 

65-69 
5-56 

Per  cent. 

31-7 
63-04 
5-25 

Per  cent. 

33-20 

58-59 

7-21 

Per  cent. 

3*-65 

58-79 

7-56 

Per  cent. 

33-55 
56-40 
10-05 

Per  cent. 
2  62 

30-87 

58-76 

7-75 

Fixed  carbon 
Vol.  matter 

1-92 

1-76 

1-89 

1-82 

2-00 

1-87 

2-28 

1-98 

1-76 

1-74 

1-68 

1-75 

Fixed  carbon  C 
Extract       E 

1-90 

1-85 

2-43 

2-76 

1-96 

2-60 

Table  III. 


Pyridine 

Volatile 

Pyridine 

extract, 

matter, 

Volatile 

extract. 

"  ashless 
coal." 

"  ashless 
coal." 

matter. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

A 

32-36 

33-86 

35-69 

34-10 

B 

33-59 

34-93 

34-60 

33-28 

C   

24-58 

26-B 

34-78 

31-91 

D 

22-81 

24-08 

33-47 

31-7 

E  

29-97 

32-42 

36-39 

33-65 

F 

22-53 

24-43 

33-43 

30-87 

Four  other  coals,  described  as  "  Cannels,"  were  treated 
in  the  same  way,  as  also  was  a  sample  of  the  Broxburn 
Oil  Shale.  The  results  obtained  together  with  those 
of  the  proximate  analysis  are  given  in  Table  IV. 

Table  IV. 


1'yridinc 
extract. 

Volatile 
matter. 

Fixed 
carbon. 

Ash. 

(Blaydon  Hum)    

(Canadian)    

Per  cent. 
6-95 

K-.'il 

26-05 

28-90 
1-59 

Per  cent. 

B7-48 

49-90 

34-37 
29-7 

Per  cent. 
89*88 
58*28 

49-32 

68*62 

0-51 

Per  cent. 
LO-68 

5-91 

0-78 

(Parkftate  Seam,  Barns- 
ley)   

2-1 1 

Broxburn  shale 

(14-79 

In  forwarding  the  samples  of  coal,  Mr.  Ilardio,  Rpcaking 
of  the  experience  gained  in  the  gas  works,   states   that 


make  any  deductions  from  these  numbers.  For,  as  we 
know,  identity  in  chemical  composition  is  so  frequently 
associated  with  differences  in  chemical  behaviour  and 
physical  properties,  that  the  problem  is  not  a  purely 
statistical  one.  In  connection  with  the  facts  elicited  by 
a  proximate  assay  of  coal  may  be  cited  the  observation 
recorded  by  Muck  in  his  "  Chemie  der  Steinkohlen," 
1891,  p.  5,  which  demonstrates  what  very  different  results 
are  obtained  when  cellulose,  starch,  and  gum  are  heated 
in  a  closed  platinum  crucible  under  like  conditions.  The 
coke-like  residue  obtained  in  each  case  is  not  alone  different 
in  appearance  and  other  physical  properties,  but  also 
the  amount  yielded  is  different,  cellulose  yielding 
6-71  per  cent.,  starch  11-30  per  cent,  and  gum  20-42  per 
cent,  of  fixed  carbon.  Dr.  Smythe,  in  an  account  of  the 
examination  of  peaty  deposits  from  a  pit-fall  at  Tantobie, 
County  Durham,  published  in  the  Proceedings  of  the 
University  of  Durham  Philosophical  Society  (Vol.  II., 
pt.  0),  gives  the  results  of  his  proximate  analysis  of  cellulose 
and  starch,  showing  thoso  substances  to  be  very  different 
in  the  proportion  of  fixed  carbon  they  yielded.  Dr. 
Smythe,  in  this  paper  referred  to,  gives  somo  interesting 
observations  on  the  results  obtained  by  treating  this 
peaty  deposit  with  pyridine.  Tho  chief  in  I  crest  in  the 
use  of  pyridine  as  a  solvent  of  coal  centres  in  the  possibility 
that  its  applioatiOQ  may  lead  to  an  extension  of  our 
knowledge  of  the  proximate  constituents  of  coal,  a 
problem  to  the  solution  of  which  many  have  directed  their 
attention  ;  and  I  shall  he  pardoned  if  in  what  1  have  to 
say  I  on  this  occasion  deal  only  with  those  attempts 
which  have  come  within  my  own  personal  experience. 
In  nn  interim  Report  of  tho  Committoo  of  Section  B 
of  tho  British  Association,  published  in  1894,  is  given 
an  account  of  some  observations  on  tho  action  of  solvents, 
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such  as  ether,  alcohol,  benzene,  petroleum  ether  and 
aniline  on  a  bituminous  coal,  viz.,  Hutton  Seam  Coal 
from  the  County  of  Durham.  These  solvents  certainly 
dissolve  a  little  from  the  coal,  giving  coloured  and 
fluorescent  solutions.  From  this  report  it  would  appear 
that  oxidation  with  an  aqueous  solution  of  potassium 
permanganate  promised  to  give  more  satisfactory  results, 
but  the  difficulties  experienced  in  obtaining  pure  products 
from  the  dark,  almost  black,  alkaline  solutions  which 
result  from  this  oxidation,  led  to  this  method  of  attack 
being  abandoned.  In  the  second  report  of  this  Com- 
mittee, presented  to  Section  B  at  the  Liverpool  Meeting. 
1896,  is  given  an  account  of  the  investigation  by  Dr. 
Smythe  of  the  compounds  formed  by  the  action  of  a 
mixture  of  hydrochloric  acid  and  potassium  chlorate 
upon  a  bituminous  coal.  Some  years  previously,  Cross 
and  Bevan  (Phil.  Mag.  V.  XIII.  328)  had  shown  that 
Wigan  coal  is  attacked  by  chlorine,  with  the  production 
of  a  chlorinated  derivative  similar  to  that  obtained 
by  them  from  lignified  fibres  ;  further  these  chemists 
showed  that  the  coal  substance  is  so  profoundly  changed 
by  the  action  of  dilute  hydrochloric  acid  and  potassium 
chlorate  as  to  be  subsequently  entirely  soluble  in  alkalis. 
The  prolonged  boiling  of  the  finely  ground  bituminous 
coal  with  dilute  hydrochloric  acid  to  which  potassium 
chlorate  is  added  from  time  to  time  converts  the  greater 
portion  of  the  coal  into  a  brown  solid,  which  is  con- 
siderably heavier  than  the  coal  taken,  and  from  which 
30 — 35  per  cent,  is  dissolved  by  alcohol  or  acetone. 

From  the  material  dissolved  in  alcohol  by  treatment 
with  various  solvents,  chlorinated  compounds  were 
obtained,  the  composition  of  which  indicate  the  following 
formulae : — C30H22Cl8O10,  C24H18C1409.  The  first  of 
these  was  obtained  by  extraction  of  the  acetone  extract 
of  the  oxidised  coal  with  benzene,  the  second  was  obtained 
from  the  residue  insoluble  in  benzene  by  extraction  with 
hot  alcohol,  and  from  the  portion  still  undissolved  two 
other  complex  chlorinated  compounds  were  obtained. 
The  acid  liquors  of  marked  yellow  colour  contained  in 
addition  to  potassium  chloride,  etc.,  organic  compounds 
from  which  by  dissolution  in  acetone  a  yellow  liquid 
having  the  composition,   C35H36Cl4O20,  was  isolated. 

In  a  report  printed  for  the  Commissioners  of  the  1851 
Exhibition,  Dr.  Smythe,  as  an  1851  Exhibition  Scholar, 
gave  an  account  of  the  results  of  an  investigation  of  the 
proximate  constituents  of  brown  coal,  which  he  had 
carried  out  in  the  University  of  Gottingen.  The  brown 
coal  used  was  obtained  from  Briihl,  near  Cologne ;  in  its 
behaviour  to  hydrochloric  acid  and  potassium  chlorate 
brown  coal  does  not  differ  very  markedly  from  a  bitu- 
minous coal,  and  compounds  of  a  similar  character  to 
those  mentioned  above  were  obtained.  It  should  be 
stated  that  a  notable  difference  was  observed, .  in  the 
fact  that  the  oxidised  product  of  brown  coal  weighed 
considerably  less  than  the  coal  itself.  These  chlorinated 
oxidation  products  are  complex  bodies,  decidedly  acidic 
in  properties.  The  investigation  of  these  reactions 
yielded  very  little,  if  any,  information  as  to  their  con- 
stitution. In  the  report  of  Dr.  Smythe's  work  at 
Gottingen,  from  which  I  have  quoted,  another  method 
of  attacking  the  problem  of  the  nature  of  the  proximate 
constituents  of  brown  coal  is  described.  This  consisted 
in  submitting  the  coal  to  a  thorough  exhaustion  with 
solvents.  Of  this  work  Dr.  Smythe  gives  the  following 
account.  "  The  solvents  were  used  in  the  following 
order : — Benzene,  chloroform,  alcohol,  ethyl  ether, 
petroleum  ether,  acetone.  The  ether,  petroleum  ether, 
and  acetone  extracts  were  very  small.  The  benzene 
extract  amounted  to  3  per  cent,  of  the  coal  taken,  the 
chloroform  extract  to  1-8  per  cent,  and  the  alcohol  extract 
to  2-4  per  cent.  The  colour  of  these  solutions  varied 
from  yellow  to  deep  reddish  brown.  The  alcoholic 
extract  could  only  be  obtained  as  a  gluey  mass  of  dark 
blown  colour,  the  solution  possessing  a  splendid  deep 
red  colour.  The  chloroform  solution  had  a  deep  brown 
colour ;  on  pouring  into  petroleum  ether  brown  flocks 
separated,  which  on  drying  and  powdering  gave  a  dark 
brown  powder.  This  melts  at  94°  C.  with  slight 
decomposition. 

Analysis  of  two  specimens,  purified  several  times  by 
precipitation   from   solutions,    gave    the    following    mean 


figures  : — Carbon,  76-45  per  cent.  ;  hydrogen,  9-91  per 
cent.  ;  oxygen,  13-64  per  cent.  Calculated  for 
C15rl2402  : — Carbon,  76-26  per  cent.  ;  hydrogen,  10-17 
per  cent.  :    oxygen,  13-56  per  cent. 

The  benzene  extract,  like  ;he  above,  does  not  contain 
either  nitrogen  or  sulphur.  The  solution  possesses  a 
reddish  brown  colour,  and  by  pouring  into  petroleum 
ether,  brown  flocks  are  precipitated.- 

Treatment  with  ethyl  ether  gives  two  portions.  The 
one  soluble  in  ether  is  a  brown  amorphous  powder  melting 
at  135°  to  140°  C.  A  portion  of  this,  purified  by 
precipitation  of  its  benzene  solution  with  petroleum  ether, 
was  analysed.  The  figures  agree  fairly  well  with  those 
calculated  for  the  formula,  (^411^02. 

That  portion  of  the  benzene  extract  insoluble  in  ether 
is  much  lighter  in  colour.  It  melts  at  80  degs.  to  83  degs. 
and  at  a  high  temperature  is  capable  of  volatilization. 
The  mean  results  of  two  analyses  were: — Carbon,  77-75 
per  cent.  ;  hydrogen,  11-77  per  cent.  ;  oxygen,  10-48 
per  cent. 

After  these  last  analyses  had  been  made  it  was  discovered 
that  this  portion  of  the  extract  yields  something  to 
boiling  acetone.  Accordingly  this  portion  was  extracted 
with  that  solvent,  and  a  pale  yellow  substance  dissolved 
out,  melting  at  78°  to  80°  C.  The  residue  melts  at  82°  to 
86°  C.  Analyses  of  this  portion  of  the  benzene  extract, 
insoluble  in  ether  but  soluble  in  acetone,  gave  carbon, 
79-37  and  79-09  per  cent.  ;  hydrogen,  12-75  and  12-92 
per  cent. 

An  attempt  was  made  to  distil  that  portion  of  the 
benzene  extract  insoluble  in  ether.  Under  a  pressure 
of  8  mm.  the  distillation  proceeds  very  slowly,  the 
temperature  rising  from  300°  to  350°  C.  The  distillate 
consisted  of  a  small  quantity  of  amber  coloured  liquid, 
which  readily  solidified  to  a  light  yellow  waxy  solid. 
This  was  dissolved  in  benzene,  and  the  solution  allowed 
to  evaporate  spontaneously.  A  white  solid  was  thus 
obtained  melting  at  77°  to  80°.  Dissolving  again  in  a 
mixture  of  benzene  and  petroleum  ether  it  separated 
out  on  evaporation  of  the  solvent  as  a  perfectly  white 
solid,  melting  at  81°  to  82°,  and  exhibiting  imperfectly 
formed  radiating  crystals.  After  drying  on  a  porous 
plate  in  a  vacuum,  it  contained  carbon,  79-18  per  cent.  ; 
hydrogen,  13-04  per  cent.  This  is  obviously  the  same 
compound  as  that  obtained  by  extracting  the  benzene 
extract  with  acetone.  These  analyses  accord  fairly  well 
with  the  formula,  CI3H260. 

The  oxidation  of  the  coal  left  after  thorough  exhaustion 
with  solvents  has  been  studied.  As  before,  the  oxidation 
products  are  very  complex.  The  action  of  potassium 
chlorate  and  hydrochloric  acid  is  powerful,  though  slow. 
In  general,  we  may  say  that  after  oxidation  for  30  hours 
the  oxidised  mass  weighs  70  per  cent,  of  the  original, 
and  of  this  oxidised  product  some  75  per  cent,  is  soluble 
in  acetone  or  alcohol.  The  acid  oxidised  filtrate  was 
shaken  out  with  ether,  as  before.  After  evaporation  of 
the  ether,  a  brownish  yellow  acid  was  obtained,  which 
was  distilled  in  vacuo.  The  distillate  on  standing 
deposited  crystals  which  melt  at  86°  to  88°,  and  these 
are  at  present  under  examination.  After  several  frac- 
tionations of  the  liquid  decanted  from  these  crystals, 
a  liquid  portion  was  obtained  boiliag  at  192°  to  194° 
under  ordinary  pressure.  The  odour  of  this  portion 
lecalled  that  of  chloracetic  acid.  Conversion  into  the 
amide  has  given  well  defined  crystals  at  present  under 
examination.  The  solid  product  from  the  oxidised  coal 
was  extracted  in  succession  with  benzene,  chloroform, 
ether  and  alcohol.  The  benzene  solution  was  precipitated 
by  petroleum  ether.  In  this  way,  a  light  brown  flocculent 
precipitate  is  obtained,  which,  unfortunately,  always 
dries  to  a  resin.  The  chloroform  extract  was  purified 
several  times  by  precipitation  of  its  solution  with  petro- 
leum ether.  It  is  thus  obtained  in  the  form  of  a  light 
brown  homogeneous  powder.  The  following  figures  were 
obtained  on  analysis  : — Carbon,  44-1 1  per  cent.  ;  hydrogen, 
3-30  per  cent.  :    chlorine,  31-78  per  cent. 

The  ethereal  extract  gave  a  yellowish  brown  powder. 
This  was  purified  as  far  as  possible,  by  precipitation 
from  its  solutions,  dried  on  a  porous  tile  in  vacuo  and 
analysed.  The  formula,  C22H18Ci4O10,  was  deduced  from 
these  results. 
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The  alcohol  extract  is  the  only  one  which  contains 
nitrogen.  It  has  not  yet  been  analysed.  All  attempts 
to  obtain  these  compounds  in  a  crystalline  form  have 
hitherto  failed.  There  can  hardly  be  any  doubt  that 
the  chlorofoim  extract  is  a  mixture,  and  it  is  probable 
that  the  ethereal  extract  is  also  a  mixture.  It  is  evident 
that  these  chlorinated  acids  are  similar  to  those  obtained 
from  bituminous  coal." 

Since  I  first  observed  the  remarkable  solvent  action 
of  pyridine  on  coal,  the  investigation  of  the  extracted 
material  has  been  pursued  in  a  somewhat  intermittent 
manner  in  the  laboratory  of  this  College  ;  latterly  I 
have  been  successful  in  enlisting  the  interest  of  Mr. 
Herbert  Blair,  who  has  taken  up  this  subject  in  a  way 
which  promises  to  lead  some  way  towards  the  goal  of 
the  solution  of  the  problem  as  to  the  nature  of  the  prox- 
imate constituents  of  coal.  This  communication  of  the 
results  which  Mr.  Blair  has  so  far  obtained,  must  be 
regarded  in  the  light  of  a  preliminary  note,  and  has  been 
rendered  necessary  by  the  fact  that  this  subject  is  receiving 
attention  elsewhere.  Recently  my  attention  was  drawn 
by  the  reference  in  Meyer's  Jahrbuch  der  Chemie,  1906, 
314,  to  an  article  in  the  Zeit.  angew.  Chem.,  1906,  657, 
by  E.  Donath,  dealing  with  the  subject  of  coal,  from  the 
point  of  view  of  the  nature  of  its  constituents.  Donath 
refers  to  Baker's  results,  but  gives  a  reference  to  some 
American  Journal  as  the  source  of  his  information,  and 
states  that  Baker  examined  American  coals.  It  is  evident 
that  this  knowledge  of  Baker's  work  has  been  gained 
from  some  abstract  of  the  original  paper.  Donath, 
however,  goes  on  to  state  that  he  reserves  to  himself  the 
examination  of  the  materials  extracted  from  coal  by 
pyridine.  That  Donath  should  have  expressed  his  deter- 
mination to  undertake  the  investigation  of  these  bodies 
is  a  matter  of  satisfaction,  but  the  right  of  reserving  to 
himself  this  field  of  inquiry  can  scarcely  be  considered 
to  arise,  for  if  such  a  question  of  reservation  were  to  be 
made,  then  possibly  I  might  be  expected  to  raise  it.  The 
field  is  large  enough  and  the  material  to  be  examined 
sufficiently  diverse  to  allow  of  a  number  of  workers, 
and  considering  the  nature  of  the  problem  and  the  little 
progress  that  has  been  made  towards  its  solution  in  the 
past,  the  greater  the  number  of  chemists  actively  engaged 
on  this  subject  the  nearer  will  be  the  time  when  a  satis- 
factory answer  can  be  given  to  the  question  of  what 
is  coal. 

For  the  purposes  of  his  investigation  Mr.  Herbert 
Blair  selected  the  "  bright  coal  "  from  the  Busly  Seam, 
of  the  Boitley  Colliery,  to  which  reference  has  already 
been  made,  and  of  which  the  proximate  analysis  is  given 
in  a  communication  to  this  Section  by  F.  G.  Trobridge 
(this  J.,  1906,  1129).  The  bright  coal  separated 
mechanically  from  the  "  dant  "  or  "  mother  of  coal," 
was  reduced  to  a  fine  powder,  then  mixed  with  sand  and 
the  mixture  filled  into  a  large  Soxhlet  apparatus  con- 
structed of  copper,  with  a  copper  vessel  attached  of  about 
half  a  gallon  capacity  in  which  the  pyridine  was  vaporised. 
The  working  of  this  apparatus  did  not  prove  altogether 
satisfactory,  and  it  was,  therefore,  decided  to  use  a  method 
of  extraction  by  percolation  in  the  cold.  For  this  purpose 
a  charge  of  8  lb.  of  the  finely  ground  coal  mixed  with 
sand  was  introduced  into  a  percolator,  in  which  the  coal 
and  sand  rested  upon  a  layer  of  broken  glass,  etc.,  covered 
by  a  layer  of  absorbent  wool.  The  pyridine  solution 
was  next  concentrated  on  a  water-bath  under  reduced 
pressure,  and  the  recovered  pyridine  used  over  again 
in  the  percolator.  Repeating  these  operations  from  day 
to  day  for  several  weeks,  ultimately  a  concentrated 
solution  of  the  extract  was  obtained,  from  which  after 
the  pyridine  had  been  driven  off  completely,  a  dark 
resinous  scaly  solid  was  obtained  in  quantity  sufficient 
for  further  work.  This  residue  was  next  thoroughly 
incorporated  with  sand  and  the  mixture  dried  in  a  steam 

bath,  the  dried  mixture  was  then  introduced  into  a 
percolator  and  submitted  to  the  action  of  the  following 
solvents,  used  in  the  order  named:  petroleum  ether, 
ethyl  ether  (sp.  gr.  0-717),  absolute  alcohol,  chloroform. 
As  this  work  is  still  in  progress  detailed  results  would  he 

out  of  place,  hut  in  general  terms  it  may  he  stated  I  hat 
the  several  extracts  have  been  treated  as  follows.  The 
solvent  having  been  removed  by  distillation,   the  residue 


is  treated  with  dilute  sulphuric  acid  and  distilled  in  steam. 
The  distillate  examined  for  any  volatile  organic  sub- 
stance, the  acid  liquor  decanted  off  and  examined,  the 
residue  insoluble  in  the  acid  solution  was  next  treated 
with  caustic  potash  and  distilled  in  steam.  The  steam 
distillate,  the  alkaline  solution  and  the  insoluble  residue 
in  the  retort  are  all  separately  examined. 

Treated  in  this  manner,  the  petroleum  ether  extract 
gives  a  substance  volatile  in  steam,  imparting  to  the 
water  distillate  a  reddish  colour,  the  distillate  extracted 
with  ether  gives  a  viscous  red  liquid  from  which  by 
distillation  under  reduced  pressure  a  liquid  is  obtained 
which  ultimately  crystallises  to  form  transparent  red 
crystals,  melting  at  65°  C.  The  portion  of  the  petroleum 
ether  extract  non-volatile  in  steam  is  a  brown  solid, 
which  can   be  distilled  under  reduced  pressure. 

The  ether  extract  consists  of  a  brown  resinous  solid, 
but  in  the  treatment  of  this  extract  as  described  above, 
it  has  yielded  small  quantities  of  a  substance  volatile 
in  steam,  and  of  a  basic  and  an  acidic  substance. 

A  complete  account  of  the  results  of  the  examination 
of  the  substances  obtained  from  the  several  extracts  is 
reserved  for  a  future  communication. 


DETERMINATION    OF   ARSENIC   BY   THE 
GUTZEIT   METHOD. 

BY  CHARLES  ROBERT  SANGER. 

With  reference  to  the  note  by  T.  F.  Harvey  on  this 
subject  (this  J.,  Dec.  16,  1907,  p.  1226),  I  regret  that  his 
communication  of  1905  was  not  accessible  to  me.  I 
wish  to  point  out,  however,  that  our  method  (this  J., 
1907,  p.  1115)  differs  essentially  from  the  one  he  describes, 
in  that  the  stain  is  in  the  form  of  a  band,  and  is  not 
deposited  as  a  spot  or  disc. 


Obituary. 

RICHARD  JOHN  FRISWELL, 

R.  J.  Friswell  was  an  original  member  of  this  Society. 
He  was  born  Feb.  24th,  1849,  and  was  the  elder 
son  of  the  late  James  Hain  Friswell,  the  author, 
essayist,  and  poet.  He  was  educated  at  King's 
College  School,  and  became  a  pupil  of  Blanchard, 
the  art  photographer.  Feeling  the  need  of  chemical 
knowledge,  he  entered  the  Royal  College  of  Chemistry, 
as  a  student  under  Professor  E.  Frankland.  In 
1868-9  he  joined  R.  Meldola  in  photographing  the 
spectra  of  the  metals,  and  in  assisting  in  the  work  of 
solar  research  for  Professor  Lockyer  in  the  physical 
laboratory  of  South  Kensington.  He  went  with 
Lockyer  to  India  to  observe  the  eclipse  of  1871. 
Friswell  was  the  editor  of  the  Journal  of  the  Photo- 
graphic Society  until  Feb.,  1877.  He  took  a  leading 
part  with  Professor  Edw.  Frankland  and  others,  in 
promoting  the  formation  of  the  Institute  of  Chemistry, 
which  ever  afterwards  engaged  much  of  his  attention. 
He  served  during  two  periods  on  the  Council  of  the 
Chemical  Society.  From  1874  to  the  end  of  1900, 
he  acted  as  chemist  on  the  staff  of  Messrs.  Brooke, 
Simpson  and  Spiller  at  their  Atlas  Colour  Works, 
Hackney  Wick,  ultimately  becoming  managing 
director.  He  then  superintended  the  erection  of  the 
British  Uralitc  Company's  factory  at  Higham,  near 
Gravesend.      In   1902.  he  opened  a  consulting  practice 

and  laboratory   in    London.     In    1906,    Friswell   was 

elected     Chairman     of    the     London     Section.      Taken 

ill  on    New   Fear's   Eve  with   pleuro-pneumonia  and 

enteric  fever,  he  died  after  live  weeks'  suffering,  on 
Feb.  6th. 

In   conjunction    with    A.   .).    (Ireenaway   (Chem.    SoO, 

Trans.,  1877,  ii..  251)  he  published  a  "  Note  on  (bullous 
platinooyanide."  In  1904,  FrisweU  published  a  paper 
entitled  "Some  intramolecular  and  originally  reversible 
ohanges  extending  over  prolonged  periods  of  time  " 

(this  .).,  191)1,  275),  besides  others  in  conjunction 
with  A.  Q.  Green  (this  J.,  1886,  740,  and  1897,  671). 
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WILLIAM  ASHWELL  SHENSTONE. 

The  death  of  William  Ash  well  Shenstone,  F.R.S., 
of  Bristol,  on  Feh.  3rd,  has  deprived  our  Society  of 
another  of  its  original  members.  Shenstone  was 
born  in  1S50,  and  became  Senior  Science  Master 
of  Clifton  College  in  1SS0.  In  1898,  he  received 
the  Fellowship  of  the  Royal  Society.  His  published 
scientific  work  is  considerable.  The  part  of  it  of 
interest  and  importance  in  the  applications  of  chemistry 
to  the  arts  consists,  firstly,  of  his  papers  on  ozone, 
which  have  probably  given  more  exact  knowledge 
of  the  conditions  of  its  production  than  that  afforded 
by  any  other  investigation  ;   and,  secondly,  his  success 


in  establishing  the  adaptability  and  advantage  of 
fused  quartz,  or  pure-silica  glass  for  use  in  the  con- 
struction of  apparatus.  He  may  be  said  to  have  put 
beyond  doubt  the  fact  that  chlorine  retains  its  activity 
upon  mercury  when  in  even  the  purest  and  driest  state 
(this  J.,  1897,  474),  and  that  dry  ozone  in  contact 
with  mercury  is  completely  decomposed  without 
any  perceptible  oxidation  of  the  metal  (Chem.  Soc. 
Trans.,  1887,  51,  610).  He  was  the  author  of  several 
useful  books  on  chemical  subjects,  and  one  of  the  few 
chemists  possessed  of  the  highest  dexterity  in  the 
glass-blowing  of  delicate  and  elaborate  chemical 
apparatus. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : — 

English. — 8d.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States. — Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  Berlin  et  Cie.,  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 
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Patents. 

Measuring  (he  ireight  of  steam  or  other  gas  floioing  through 
a  pipe  ;  Instrmnents  for .  The  British  Thomson- 
Houston  Co.,  Ltd.,  London.  From  General  Electric 
Co.,  Schenectady,  N.Y.     Eng.  Pat.  635,  Jan.  9,  1907. 

The  instrument  is  constructed  on  similar  principles  to  the 
"  Pitot "  tube  and  the  "  Fletcher  "  anemometer,  but  the 
difference  between  the  levels  of  the  liquid  (in  the  case  of 
steam,  mercury  is  used)  in  the  legs  of  the  inclined  JJ-tube 
is  magnified.  This  is  effected  by  fitting  nozzles  to  the 
ends  of  the  tubes  which  project  into  the  main  through 
which  the  steam,  or  gas,  to  be  measured  is  flowing.  On 
one  of  the  tubes  a  trumpet-shaped  nozzle  is  fixed  having 
its  larger  orifice  opposed  to  the  current  of  steam  or  gas  to 
increase  the  pressure  on  one  side  of  the  level  tube.  On 
the  second  tube  a  nozzle  is  fixed  which  acts  as  an  injector 
and  decreases  the  pressure  on  the  other  side  of  the  level. 
A  scale,  graduated  to  read  directly  in  pounds  of  steam 
per  unit  of  time,  is  mounted  on  an  adjustable  drum 
between  the  level  tubes,  and  adjustable  pointers  slide  on 
the  level  tubes.  To  prevent  violent  oscillation  of  the 
mercury,  a  throttling  valve  is  placed  at  the  bend  of  the 
U-tube,  and  this  is  so  connected  to  the  double  valve 
which  connects  the  ends  of  the  level  tube  to  the  tubes 
projecting  into  the  main,  that  the  throttling  valve  must  be 
shut  before  the  double  valve  is  opened. — W.  H.  C. 

Vacuum  production.  A.  Camacho,  London.  From  T.  O. 
Eastman.  Supia,  Columbia.  Eng.  Pat.  1077,  Jan.  15, 
1907. 
The  apparatus  is  constructed  on  the  principle  of  the 
water-jet  pump,  or  "  tromp,"  but  the  water  jet  is  divided 
into  a  large  number  of  separate  jets  or  into  concentric 
annular  jets  to  increase  the  surface  of  contact  between 
the  water  and  the  air,  so  that  greater  efficiency  is  obtained. 

— W.  H.  C. 
Packing   material   formed   of   perforated    V-shaped   plates 
for    reaction-    or   absorption   towers,   gas    purifiers   and 
similar    apparatus.     H.    Petersen.     Fr.    Pat.    382,262, 
Sept.  27,  1907.     Under  Int.  Conv.,  Sept.  27,  1906. 
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Fig.  1. 


Fig.  2. 


The  packing  material  claimed  has  the  form  shown  in 
elevation  in  Fig.  1,  and  in  cross-section  in  Fig.  2,  with 
horizontal  perforations  as  indicated  at  6. — W.  H.  C. 

Classifying  solid  materials  [ores'].     R.  E.  Trottier,  Hussein- 
Dey,  Algeria.     Eng.  Pat.  7648,  March  30,  1907. 


The  materials  (ores)  to  be  classified  are  fed  by  the  shoot,  c, 
into  the  perforated,  rotating,  distributing  drum,  a,  sur- 
rounded by  the  jacket,  d,  falling  through  the  adjustable 
openings,  e,  in  the  form  of  uniform  sheets,  at  regular 
intervals  into  the  upper  portion,  h,  of  the  classifying 
tube.  This  portion,  h,  is  empty,  and  classification  takes 
place  here  by  equivalence,  by  which  is  meant  that  particles 
although  of  different  specific  gravity  arrive  at  the  same 
point  in  their  fall  at  the  same  time,  owing  to  their  differ- 
ence in  size,  etc.  The  materials  then  fall  on  to  the  dis- 
tributing plate,  t,  provided  with  pins,  ;',  and  pass  into  the 
deflection  classifiers,  g,  of  which  there  are  several,  one 
below  the  other.     A  current  of  water    or  air  enters  the 
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bottom  of  the  apparatus  through  t,  and  overflows  through 
e1,  carrying  with  it  any  Jight  valueless  material,  but  the 
speed  of  the  current  is  so  adjusted  that  it  does  not  itself 
deflect  the  particles  but  serves  as  a  medium  in  which  they 
are  deflected  more  or  less  out  of  their  vertical  path 
by  the  adjustable  plates  and  flaps,  k,  m,  n,  p,  q,  and  o. 
These  are  so  adjusted  that  the  lighter  particles  are 
deflected  more  than  the  heavier  and  pass  away  by  the 
side  shoots,  s,  into  the  elevators,  u,  or  to  automatic 
fluid-tight  discharge  boxes.  The  heavier  particles  pass 
over  the  plate,  o,  to  the  distributor,  r,  and  then  into 
the  next  classifier,  g,  or  from  the  bottom  of  the  apparatus 
by  the  shoot,  s2.  If  desired  a  slight  pulsating  or  vibrating 
motion  may  be  given  to  the  contents  by  a  vibrating 
diaphragm  or  pulsating  plunger  acting  at  the  side  of 
the  tube.— W.  H.  C. 

Filter-presses ';    Strainer  for  - .     G.   and  R.    Koeber, 

Harburg,  Germany.  Eng.  Pat.  8253,  April  9.  1907. 
Under  Int.  Conv.,"Nov.  23,  1906. 
The  slots  in  the  strainer-plates  which  increase  in  width 
from  the  inside  to  the  outside  of  the  plate  are  cut  in  two 
stages.  A  comparatively  wide  saw  is  first  used  to  cut 
the  outer  portion  of  the  slot  which  only  passes  part  of 
the  way  through  the  plate,  and  then  a  much  narrower 
saw  is  used  to  cut  through  the  remaining  thickness  of 
the  plate.— W.  H.  C. 

Drying  devices.     0.  Busse,  Duisburg-Meiderich,  Germany. 

Eng.  Pat.   10,340,  May  3,   1907. 
See  Fr.  Pat.  377,124  of  1907  ;  this  J.,  1907,  1040.— T.  F.  B. 

Drying  steam  ';    Method  of  and  apparatus  for .     E. 

Lagosse,  Poissv,  France.     Eng.  Pat.  21,068,  Sept.  23, 
1907.     Under  Int.  Conv.,  Sept.  24,  1906. 

Baffle-plates  placed  in  the  steam  dome  cause  the  steam 
to  be  separated  into  streams,  which  are  afterwards  forced 
to  impinge  upon  one  another  to  cause  the  agglomeration 
of  the  fine  particles  of  water  mist  into  heavier  drops 
which  fall  back  through  a  collecting  funnel  into  a  pipe, 
which  dips  into  the  water  in  the  boiler. — W.  H.  C. 

Liquefying   gases   having   low  boiling   points   or   distilling 

such    liquefied    gases ;     Apparatus    for     .      C.    G. 

Hildebrandt,  Berlin.     Eng.  Pat.  13,790,  June  14,  1907. 

SEEFr.  Pat.  378,918  of  1907  ;  this  J.,  1907,  1190.— T.  F.  B. 

Kilns  ■;    Rotary .     W.  R.  Warren,  New  York.     Eng. 

Pat.  14,093,  June  18,  1907. 

See  U.S.  Pat.  864,816  of  1907;  this  J.,  1907,  1040.— T.F.  B. 

Separating   liquids   from   gases   or    vapours ';     Apparatus 

for .     K.  Brunner  and   O.  Buhring,  Mannheim, 

Germany.     U.S.  Pat.  877,460,  Jan.  21,  1908. 

See  Fr.  Pat.  374,300  of  1907  ;  this  J.,  1907,  752.—  T.  F.  B. 

Distillation  and  rectification  apparatus  •    Segment,  or  tray 
with  multiple  and  methodical  circulation,  for  the  columns 

of .     E.  A.  Barbet.     First  Addition,  dated   Dec.  1, 

1906,  to  Fr.  Pat.  379,037,  Aug.  28,  1906  (this  J.,    1907, 

1190). 

The  addition  relates   to  the   application  of  the    system 

to  segments,   or  trays  of  circular,   or  other  shape    than 

the  rectangular  trays  claimed  in  the  original  specification. 

— W.  H.  C. 

Concentration    of    aqueous    liquids.     P.     Spiess    and    A. 

Chatelan.     Fr.  Pat.  382,288,  July  13,  1907. 
See    Eng.   Pat.    16,344   of   1907  ;    this  J.,    1907,    1269. 
_W.  H.  G 

Generation  and  purification  of  gases  in  a  dry  and  pure 

condition   using    only   the   theoretical    quantity    of    water 

or    other    liquid.     G.    F.    Jaubert.     Fr.    Pat.    381,605, 

Nov.  14,  1907. 

Gases  which  are  prepared  by  the  action  of  a  liquid  upon 

a  solid,  for  instance,  hydrogen  by  the  action  of  water  on 

calcium   hydride,   are   obtained   pure   and   free   from   the 

water  vapour  which  is  frequently  generated  by  the  heat 

of  the  reaction,  in  the  following  manner.     The  solid   is 


placed  in  a  connected  series  of  separate  vessels,  or  in 
superposed  compartments  of  the  same  vessel,  and  the 
liquid  is  admitted  to  the  first,  or  lowest  of  the  series. 
The  gas  given  off,  along  with  some  vapour  of  the  liquid, 
passes  through  the  next  vessel,  or  compartment  and  so 
through  the  series  and  leaves  the  last  in  a  dry  condition, 
the  water  vapour  having  been  retained  by  the  fresh 
material.  When  the  first  vessel  is  exhausted,  it  is 
recharged  and  connected  to  the  end  of  the  series,  the 
second  vessel  becoming  the  first.  In  this  way  the  process 
becomes  continuous. — W.  H.  C. 


II.— FUEL,    GAS,    AND    LIGHT. 

Illuminating  gas  from  vertical  retorts ";    Amount  of  carbon 

bisulphide    in .     Imp.     Continental    Gas    Assoc. 

and  Deutschen  Kontinental  Gas  Ges.  J.  Gasbeleucht., 
1908,  51,  83—84. 
A  comparison  of  results  obtained  on  the  large  scale  in 
the  carbonisation  of  English,  Westphalian,  and  Silesian 
coals  in  horizontal  and  in  vertical  retorts,  shows  that 
the  gas  from  the  vertical  retorts  contains  much  less 
carbon  bisulphide  than  the  gas  from  the  horizontal 
retorts. — A.  S. 

Patents. 

Extracting  water  or  liquid  from  washed  coal  and  the  like  ';, 

Apparatus  for   ■ ,    more   particularly   applicable  for 

treating  washed  fine  coal  for  coking.  C.  Burnett, 
Durham.     Eng.  Pat.  10,062,  April  30,  1907. 

The  washed  coal  is  fed  from  a  hopper  into  a  horizontal 
cylinder  from  which  it  is  forced  by  a  reciprocating  plunger 
into  a  perforated  chamber  having  a  weighted  hinged 
lid,  also  perforated.  The  water  escapes  through  the 
perforations  and  the  coal  is  discharged  at  the  rear  end 
of  the  chamber  on  to  a  conveyor  which  delivers  it  to  the 
boot  of  an  elevator  for  loading  into  trucks. — A.  T.  L. 

Briquettes  having  a  binding  material  soluble  in  water 
and  capable  of  being  rendered  weather-proof  by  coking  ;; 

Manufacture  of .     B.  Wagner,  Stettin,  Germany. 

Eng.  Pat.  10,667,  May  7,  1907. 

See  Fr.  Pat.  377,557  of  1907  ;  this  J.,  1907,  1078.— T.  F.  B. 

Briquettes ';    Process  of  treating to  consolidate  them, 

by  carbonising  the  agglulinant  soluble  in  water.  B. 
Wagner.  Second  Addition,  dated  Sept.  4,  1907,  to 
Fr.  Pat.  350,536,  Jan.  5,  1905. 

Each  of  the  compartments  of  the  carbonising  drum 
described  in  the  principal  patent  and  in  the  first  addition 
(this  J.,  1905,  721  ;  1906,  422)  is  provided  with  longi- 
tudinal ribs  in  addition  to  the  spiral  guides,  in  order  to 
ensure  more  regular  rotation  of  rounded  or  egg-shaped 
briquettes  during  their  passage  through  the  drum. 

—A.  T.  L. 

Drying    and    carbonising    kilns     [}or     briquettes,    «fcc]  J 

Continuously     operating .     R.      Bock,       Prague, 

Austria.     Eng.  Pat.  20,849,  Sept.  19,  1907. 

See  Fr.  Pat.  382,220  of  1907  ;   following.— T.  F.  B. 

Oven  ;•    Continuous for  drying  briquettes  and  similar 

purposes.  R.  Bock.  Fr.  Pat  382,220.  Sept.  25,  1907i 
Tim:  drying  chamber  is  divided  into  three  compartments, 
a,  a'  and  b,  and  the  material  to  be  dried  is  supported  in 
swinging  buckets,  (/,  carried  by  the  endless  chain,  c, 
which  moves  over  rollers  in  the  direction  indioated. 
The  openings,  c,  between  tho  compartments  are  constricted 
as  shown  and  are  always  nearly  closed  by  one,  or  more 
of  the  buckets,  so  that  the  compartments,  a  and  a', 
neither  communicate  with  one  another,  nor  with  the 
air.     The  materials  arc  introduced  through  the  opening,  o, 

and  are  dried  in  tho  compart  merit,  a,  by  heat  from  the 
hollow  partitions,  /,  through  which  lire  gases  circulate 
as  indicated  by  tho  airows.  The  vapours  given  off 
escape  through  tho  openings,  A,  to  tho  flue,  k.  Tho 
dried  materials  are  first  cooled  out  of  contact  with  the 
air  in  the  compartment,  a',  either  by  a  spray  of  water. 


Vol.  XXVII.,  No.  ■».] 


Cl.  II.— FUEL,  GAS,  &  LIGHT. 


153 


in  which  case  the  vapour  escapes  through  I,  into  the 
flue,  k,  or  by  causing  a  stream  of  water  to  flow  over  the 
exterior  of  the  walls,  m,  which  are  for  this  purpose  made 
of  sheet  iron.  In  the  compartment,  b,  the  materials 
are  completely  cooled  by  air  which  enters  through  o, 
and  escapes  through  p,  into  the  flue,  k.  The  dried  and 
cooled  material  is  finally  withdrawn  through  the  opening,  o. 

— W.  II.  0. 

Fuel   and  coke ';    Production  of  artificial .        H.   S. 

Robertson  and  J.   R.   Graham.   Assignors  to  Robgrey 

and  Co.,  Ltd.,  London.     U.S.   Pat.   877,738,  Jan.   28, 
1908. 

SEEEng.  Pat.  20,281  of  1906  ;  this  J.,  1907, 1190.— T.  F.  B. 

Coke   ovens.     A.    O.    Jones,    New    Brancepeth,    Durham. 
Eng.  Pat.  3270,  Feb.  9,  1907. 

In  horizontal  coke  ovens  in  which  the  heating  flues  are 
fired  at  the  ends,  the  gas  or  mixture  of  gas  and  air  is 
passed  through  pipes  placed  transversely  in  the  heating 
flues.  The  side  heating  flues  may  be  shorter  than  the 
ovens,  and  the  tubes  for  heating  the  gas  arranged  across 
vertical  end  flues. — A.  T.  L. 

Coke  ovens.     A.  O.  Jones,  Monpseaton,  Northumberland. 
Eng.  Pat.  6921,  Mar.  22,   1907. 

The  patent  relates  to  vertical  ovens  of  the  kind  described 
in  Eng.  Pat.  11.660  of  1906  (this  J.,  1906,  1138),  in  which 
the  coke  is  discharged  by  removing  the  sole.  The 
removable  sole  comprises  a  metal  tray  with  an  external 
bevelled  flange  bearing  against  the  framework  at  the 
base  of  the  oven.  The  tray,  which  is  filled  in  with  fire- 
brick, has  a  cential  depending  screwed  column  supported 
in  a  threaded  sleeve  mounted  in  bearings  in  a  wheeled 
trolley  on  a  track  beneath  the  oven.  To  lower  the  sole, 
the  sleeve  is  rotated  by  worm  gearing  operated  from 
the  front  of  the  oven  by  means  of  a  long  key.  Heating 
flues  may  be  formed  in  the  sole. — A.  T.  L. 

Retort-furnace  ;    Regenerative  .        R.   Ziesing,   Cleve- 
land. Ohio.     U.S.  Pat.  876,891,  Jan.   14,   1908. 

A  system  of  combustion  chambers  with  regenerators 
beneath  them  is  arranged  on  each  side  of  a  centre  wall 
extending  nearly  to  the  top  of  the  furnace.  Hollow 
shelves,  running  transversely  along  the  front  faces  of  the 


combustion  chambers,  servo  for  the  supply  of  a  gaseous 
medium  for  furthering  combustion  adjacent  to  the  front 
faces  of  the  furnace. — A.  T.  L. 

Gas  for  use  in  gas  engines  and  other  purposes  ;    Method 

of  and  means  for  producing .     H.   M.  and  A.   R. 

Bellamy,  Stockport.     Eng.  Pat.  7076,  Mar.  25,  1907. 

The  gas  producer  comprises  a  main  chamber  in  which 
bituminous  fuel  is  burnt  and  into  which  air  or  steam 
may  bo  introduced,  and  contiguous  auxiliary  chambers 
or  retorts  grouped  round  the  main  generator  so  as  to 
absorb  heat  from  and  practically  form  part  of  the  latter,, 
The  auxiliary  chambers  aie  all  in  direct  communication, 
save  when  charging,  and  act  in  rotation  oi  succession, 
first  as  distilling  retorts  and  then  as  reducing  chambers  ; 
they  are  charged  with  coal  in  rotation,  so  that  hot  reducing 
columns  are  produced  in  succession,  and  the  tarry  gases 
are  led  through  these  to  be  converted  into  permanent 
gases. — H.  B. 

Water-gas  apparatus.     L.  D.  Carroll,  London.     Eng.  Pat. 

17,986,  Aug.  7,  1907. 
In  order  to  prevent  gas  or  air  from  leaking  past  the 
air-blast  valves  of  water-gas  apparatus,  and  so  mixing 
with  air  or  gas  beyond  the  valves,  each  air-blast  valve 
(formed  of  two  parallel  discs  adapted  to  be  seated  trans- 
versely across  the  blast- pipe)  is  provided  with  a  vent 
from  the  space  between  the  discs.  Any  gas  or  air  that 
leaks  past  either  valve-disc,  thus  escapes  harmlessly. 
Each  vent  is  provided  with  a  valve,  so  connected  by 
means  of  interlocking  mechanism  to  the  other  valves 
of  the  apparatus  that,  during  the  blast  period,  whilst 
the  air-blast  valve  is  open,  the  intermediate  vent  is 
closed,  and  vice  versa. — H.  B. 

Mixing,    measuring,    and    carburetting    gaseous    bodies ; 

Apparatus  for .     A.  Bouvier  and  E.  Collon,  Paris. 

Eng.  Pat.  20,199,  Sept  10,  1907. 

The  gasholders  or  the  reservoirs  of  constant  volume 
described  in  Eng.  Pat.  21,022  of  1906  (this  J.,  1907,  600) 
are  dispensed  with,  and  the  gas  is  delivered  direct  into 
the  air  pipe.  The  apparatus  is  controlled  by  a  pressure 
diaphragm  holding  open  the  inlet  valves  of  the  gas  and 
air  pumps  simultaneously.  A  small  flexible  reservoir 
is  placed  on  the  delivery  pipe.  The  gaseous  mixture 
contains  sufficient  air  to  burn  with  a  reducing  flame,  but 
air  may  be  added  at  the  burner  when  an  oxidising  flamo 
is  required  — A.  T.  L. 

Gas-producer.     W.  J.  McClurg,  Pittsburg,  Pa.     U.S.  Pat. 
876,575,  Jan.   14.   1908. 

The  producer  comprises  two  gas-generating  chambers 
connected  together  above  the  fuel-bed.  Independent 
passages  for  steam  and  air  are  formed  in  the  dividing 
wall  between  the  two  chambers  and  terminate  in  a  single 
chamber  from  which  mixed  air  and  steam  pass  to  one 
or  other  of  the  gas-generating  chambers  below  the  normal 
fuel  level.  An  air  engine  may  force  air  into  the  air 
passages  or  may  draw  gas  from  the  lower  part  of  the 
producer.  The  "  generating  gases "  may  be  passed 
through  water  in  receptacles  below  the  generating 
chambers. — A.  T.  L. 

Gas-producing    furnace.     C.    Gamer,    Fort    Worth,    Tex. 

U.S.  Pat.  876.903.  Jan.  14,  1908. 
Two  movable  grates  made  in  sections  are  arranged  one 
above  the  other,  beneath  the  furnace  chamber  of  the 
gas-producer.  The  grates  have  bearings  at  each  end, 
engaging  with  right-  and  left-handed  screws  which  are 
rotated  by  gearing  so  that  the  sections  of  the  grates  are 
moved  sideways  into  and  out  of  recesses  in  the  casing 
of  the  producer. — A.  T.  L. 

Suction    gas    generator.     J.     Fielding,    Gloucester.     U.S. 
Pat.  877,068,  Jan.  21,   1908. 

See  Eng.  Pat.  26,829  of  1905  ;  this  J.,  1907,  41.— T.F.  B. 

Gas    for   motive    power ;     Manufacture    of .     J.    E. 

Dowson.     Fr.    Pat.    381,922,    Sept.    16,    1907.     Under 
Int.  Conv.,  Sept.  25,  1906. 

See  Eng.  Pat.  21,258  of  1906  ;  this  J.,  1907, 1078.— T.  F.  B 
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Combustible  gas  ;  Process  and  apparatus  for  obtaining . 

C.  H.  Rider.     Fr.  Pat.  382,150,  Sept.  23,  1907. 

See  Eng.  Pat.  21,078  of  1907  ;  this  J.,  1908,  67.— T.  F.  B. 

Mantles   for   gas   lighting ;     Manufacture   of   incandescent 

.    H.  Sussmann,  Berlin.     Eng.  Pat.  16,867,  July  23, 

1907. 
To  prevent  destruction  or  shrinkage  of  the  fibre  during 
the  process  of  incineration,  the  impregnating  salts  are 
precipitated  with  organic  bases  or  a  mixture  of  the  same. 
As  examples,  aniline,  o-toluidine,  xylidine  and  pyridine 
are  mentioned.  By  this  method,  impurities  in  the 
earths  are  not  precipitated  as  when  alkalis  are  used. 
The  bases  may  be  used  as  liquids,  or  in  aqueous  or  alcoholic 
solution  (preferably  hot).  For  economy,  the  vapour 
of  the  base  may  be  employed.  The  mantle  may  be 
impregnated  with  different  salts  successively,  precipita- 
tion following  each  impregnation. — A.  T.  L. 

Incandescence  electric  lamp  filaments  of  tungsten  or  alloys 

thereof ;    Manufacture  of .     Siemens  und   Halske 

Akt.-Ges.,  Berlin.  Eng.  Pat.  11,717,  May  18,  1907. 
Under  Int.  Conv.,  May  19,  1906. 

See  Fr.  Pat.  377,846  of  1907  ;  this  J.,  1907,  1079.— T.  F.  B. 

Tungsten  filaments  containing  carbon  or  carbide  ;    Process 

for  decarbonising .     Wolfram  Lampen   Akt.-Ges., 

Augsburg,  Germany.  Eng.  Pat.  24,028,  Oct.  30,  1907. 
Under  Int.  Conv.,  Oct.  31,  1906. 

In  decarbonising  tungsten  filaments  by  heating  in  steam 
and  hydrogen  as  described  for  osmium  filaments  in  Eng. 
Pat.  1535  of  1898,  or  in  an  atmosphere  of  hydrogen  con- 
taining air  or  free  oxygen  as  described  in  Eng.  Pat.  18,814 
of  1905  (this  J.,  1906,  527),  the  filament  is  liable  to  be 
"  spoiled "  by  local  oxidation  when  the  last  trace  of 
carbon  is  eliminated.  The  invention  consists  in 
excluding  moisture  ;  the  gases  are  dried  with  phosphorus 
pentoxide  and  used  at  greatly  reduced  pressure,  and 
the  filament  is  heated  above  the  dissociation  temperature 
of  water  vapour. — A.  T.  L. 

Incandescent   lamp   filaments  ;    Process   of   making . 

W.  G.  Clark,  Assignor  to  Parker-Clark  Electric  Co., 
New  York.  U.S.  Pats.  876,330,  876,331,  and  876,332, 
Jan    14,  1908. 

See  Fr.  Pat.  376,412  of  1907  ;  this  J.,  1907, 1002.— T.  F.  B. 
Gas-converting  process.     U.S.   Pat.   876,437.     See  X. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR    PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

Triolein ;    Conversion   of  optically-inactive into   an 

optically-active    glyceride    and    an    optically-active    acid 
J.  Lewkowitsch.     See  XII. 

Petroleum    industry    of    Burmah.     Board    of    Trade    J., 
Feb.  6,  1908.     [T.R.] 

A  PROFITABLE  outlet  for  benzine  manufactured  in  Burmah, 
has  been  discovered  in  Europe,  and  800.00')  gallons  were 
shipped  to  Rotterdam  during  the  last  officio]  year.  This 
particular  development,  which  promises  to  continue,  is 
also  likely  to  I"-  greatly  assisted  by  the  recent  decision 

of  the   Suez   Canal   Committee   to   rescind    the    regulation 

preventing  the  passage  of  benzine  in  bulk  through  the 
cannl.  Equally  important  is  the  development  in  con- 
nection   with    liquid   oil   fuel.      The    Burma  h   <>il   Company 

have    considerably    enlarged    theft    refinery,    and    it    is 

expected  that  lnrge  shipments  will  be  made  in  future 
years.  The  work  of  constructing  a  pipe-line  for  the 
conveyance  of  oil  from  the  oil-lields  in  the  Mague  District 
to  Rangoon,  has  also  been  put  in  hand,  and  on  com- 
pletion is  expected  to  result  in  a  considerable  increase 
in  the  output. 


Mineral  oil  exports  from  the   United  Stales.     Bureau  of 
Statistics  Report.     [T.R.] 

The  exports  of  mineral  oils  from  the  principal  customs 
districts  in  1906  and  1907,  representing  about  92  per  cent, 
of  the  shipments  from  all  ports,  were  as  follows  : — 


1906. 

1907. 

Illuminating  oil 

Gallons. 
118,664,999 

25,144,155 
827,727,219 
146,715,235 

63,292,493 

Gallons. 
88,494,616 
28,080,439 
844,996,003 

Lubricating  oil  and  paraffin  . . 

147,558,283 
74,162,347 

Totals 

1,181,544,101 

1,183,291,688 

According  to  the  census  of  1905,  the  percentage 
distribution  of  crude  petroleum,  among  the  several  pro- 
ducts, wa°  as  follows  : — Burning  oils,  61  ;  residuum,  5-7  ; 
paraffin  oils,  2-9;  paraffin  wax,  1-4;  reduced  oils,  7*7; 
naphtha  and  gasoline,  10-3  ;    neutral  filtered  oils,  0-9. 

Carbon   bisulphide   in   benzene  ;    Determination   of . 

I.  Bay.     Compt.  rend.,  1908,  146,  132. 

The  amount  of  carbon  bisulphide  occurring  as  an  impurity 
in  benzene  may  be  determined  by  precipitation  with 
phenylhydrazine,  with  which  it  forms  a  white  crystalline 
precipitate  of  phenylhvdrazinephenvlsulphocarbazinate, 
CS2(C6H5.NH.NH2)2.  This  body  is  sufficiently  stable 
in  the  absence  of  water  to  afford  reliable  results  if  the 
analysis  be  completed  in  the  course  of  a  day.  The  pre- 
cipitation is  complete  after  2 — 3  hours ;  the  substance  is 
collected  on  a  tared  double  filter-paper,  washed  with  pure 
benzene  and  dried  in  a  vacuum  desiccator. — J.  F.  B. 

Patents. 

Petroleum  and  other  hydrocarbons  ;    Refining  crude 

bu  distillation.  W.  McMullen,  London.  Eng.  Pat. 
21,060,  Sept.  23,  1907. 

Claim  is  made  for  a  more  effective  and  economical  method 
of  separating  the  constituents  of  petroleum  by  the 
process  described  in  Eng.  Pat.  22,395  of  1906.  (See 
Fr.  Pat.  370,603  of  1906  ;  this  J.,  1907,  250.)  The  crude 
oil  is  heated  in  the  still  to  temperatures  considerably 
below  those  at  which  the  respective  fractions  would  distil 
under  the  influence  of  heat  alone.  Distillation  of  the 
lighter  constituents  is  then  effected  by  means  of  an 
abundant  current  of  air  introduced  at  a  temperature 
below  that  of  the  crude  oil,  whilst  the  heavier  substances 
are  distilled  in  a  current  of  an  inert  gas  or  mixture  of 
gases  containing  little  or  no  oxygen,  the  oxidising  and 
thickening  effect  of  air  at  this  part  of  the  process  being 
thus  obviated.  The  oil  vapours  are  separated  from  the 
air  and  gas  respectively  by  being  conducted  through 
water,   oil,   or   other  condensing   substance. — C.  A.  M. 

Oils  [petroleum]  ;    Process   of   refining,   fractionating,   and 

reducing .     W.    C.    and    F.    E.    Wells,    Columbus, 

Ohio.     U.S.  Pat.  877,620,  Jan.  28,  1908. 

See  Fr.  Pat.  379,521  of  1907  ;  this  J.,  1907,  1233.— T.  F.  B. 

Petroleum    or    its     distillation     products  ;      Process    and 

apparatus  for  treating by  ionization,  to  obtain   an 

explosive  mixture  for  internal  combustion  motor*.  D. 
Martini,  Fr.  I'at.  382,281.  June  15,  1907.  Under 
Int.  Conv.,  June  16,   L906. 

See  Eng.  I'at.  13,840 of  L906  ;  this, I.,  1907.  958.— T.  F.  B. 

Bituminous  composition,  etc.      Kng.    I'at.    10,064.      See  IX. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

The  Patents  Art.  1908,  and  the  dytstujf  industry.     Times. 
Coiu.n.  Nuppl.,  Feb.  L4,  1908.     [T.R.] 

The  English  Patents  Act  of  January   1.   1 90S.  which  pro- 
vides  for    the    compulsory   exercise    of   existing    patents 
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within  12  months  of  the  promulgation  of  the  Act.  and 
of  patents  granted  under  the  Act  within  a  period  of 
four  years  after  the  concession  of  the  patent,  has  been 
communicated  by  the  Patent  Office  to  a  number  of 
German  firing,  especially  in  the  chemical  industry.  A 
Urge  number  of  German  patent  holders  arc  consequently 
faying  to  find  facilities  for  producing  their  inventions  in 
England,  in  order  to  take  the  fullest  advantage  of  their 
existing  rinht-;.  Licences  are  being  granted  to  English 
manufacturing  firms,  and  in  some  instances  German 
manufacturers  are  opening  branch  establishments  in 
England. 

Dyestuffs ;     Disazo from   phenols   and   cresols.     G. 

Schultz  and  E.  Ichenhaeusser.     J.  prakt.  Chem.,  1908, 

77,  100—124. 
The  authors  have  prepared  a  series  of  disazo-dyestuffs 
from  benzidine  or  tolidine  on  the  one  hand  and  phenol 
or  the  cresols  on  the  other.  The  alkyl  derivatives  were 
also  obtained.  The  simpler  dyestuffs  were  prepared  in 
the  usual  way  by  adding  the  tetrazo-solution  to  a  solution 
of  the  phenol  in  caustic  soda.  The  dvestuff  from  benzidine 
and  2  mols.  of  phenol,  OH.C6H4.N2.C12H8.N2.C6H4.OH, 
is  soluble  in  caustic  soda  and  gives  a  reddish-violet  solution 
in  concentrated  sulphuric  acid.  The  corresponding 
dyestuffs  from  benzidine  and  2  mols.  of  o-,  m-,  or  p-cresol 
are  similar  except  that  the  latter  is  insoluble  in  caustic 
alkali,  and  the  authors  suggest  that  its  constitution  may 
be  ortho-quinonoid  : 

O  :  C6H3(CH3) :  N.NH.C12H8.NH.N  :  C6H3(CH3) :  0. 

All  these  dyestuffs  dye  vegetable  fibres  direct,  but  the 
shades  are  weak  and  vary  from  yellow  to  orange-yellow. 
With  alkali  or  soap  the  colour  changes  to  red.  The 
corresponding  dyestuffs  from  tolidine  are  similar  to  the 
above ;  they  have  rather  more  affinity  for  the  fibre 
but  are  also  not  fast  towards  soap. 

Certain  ethyl,  diethyl  and  dibenzyl  ethers  of  the  benzi- 
dine disazo-dyestuffs  are  also  described.  It  was  found 
impossible  to  prepare  a  sul phonic  acid  by  treating  the 
dibenzvl  ethers  with  sulphuric  acid,  but  these  compounds 
were  obtained  by  first  preparing  the  dyestuffs,  benzidine 
or  tolidine +  2  mols.  o-,  m-,  or  p-phenolsulphonic  acid, 
and  then  benzylating  these.  The  dyestuffs  thus  obtained 
show  very  little  affinity  for  cotton. — J.  C.  C. 

Leuco-ali zarin     (1  :  2-dihydroxyoxanthranol).     E.     Grand- 
mougin.     Rev.  Gen.  Mat.  Col.,  1908,  12,  44—45. 

/C(OHk 
Leuco-alizarix,  C6H.jX    I  /C6H2(OH)2  is   obtained 

\C(OHK 
by  reducing  a  hot  solution  of  20  grms.  of  dry 
alizarin  in  1£  litres  of  water  and  20  c.c.  of  25  per  cent, 
aqueous  caustic  soda,  with  60  grms.  of  dry  sodium  hydro- 
sulphite.  On  standing  overnight  the  precipitated  leuco- 
compound  is  filtered  off.  It  crystallises  from  glacial 
acetic  acid  in  brown  leaflets,  in.  pt.  150°  C. — J.  C.  C. 

Quinizarin  and  aromatic  amines  ;    Products  of  condensa- 
tion of  .     E.  Grandmougin.     Rev.  Gen.  Mat.  Col., 

1908,  12,  37—40. 

The  author  has  prepared  certain  condensation  products 
of  quinizarin  and  aromatic  amines  by  condensing  the 
latter  with  leucoquinizarin  and  oxidising  the  product. 
Leucoquinizarin  is  obtained  by  moistening  6  grms.  of 
quinizarin  with  alcohol  and  dissolving  it  by  boiling  with 
1  litre  of  water  and  10  c.c.  of  25  per  cent,  caustic  soda 
solution  ;  to  this  solution  are  now  added  10 — 15  grms. 
of  dry  sodium  hydrosulphite  and  the  leucoquinizarin 
(m.  pt.  155°  C.)  separates  as  a  yellow  precipitate  which  is 
collected,  washed  and  dried.  l-o-Tolvlamino-4-hvdroxy- 
anthraquinone  is  obtained  by  heating  for  1  hour  at  120 — 
125°  C.  one  part  of  the  leuco-compound  just  described, 
10  parts  of  o-toluidine  and  2  parts  of  glacial  acetic  acid. 
The  product  is  treated  with  hydrochloric  acid  to  remove 
excess  of  toluidine  and  fractionally  crystallised  from 
glacial  acetic  acid  to  separate  any  leuco-compound  not 
converted  ;  finally  the  condensation  product  is  crystallised 
from   alcohol   from   which    it    separates    in    deep    violet 


crystals,  m.  pt.  166°  C.  The  sulphonated  product  dyes 
wool  violet  blue.  Di-o-tolyl-1  :  4-diaminoanthraquinone 
is  obtained  by  heating  for  3  hours  at  120 — 125°  C.  1  part 
of  leucoquinizarin,  10  parts  of  o-toluidine,  \\  parts  of 
glacial  acetic  acid  and  1  part  of  boric  anhydride.  The 
product  after  purification  consists  of  deep  blue  needles, 
in.  pt.  223°  C,  and  the  sulphonated  derivative  dyes  wool 
green.  Similar  compounds  were  prepared  from  I  molecule 
of  quinizarin  and  2  molecules  of  m-toluidine,  and  2  mole- 
cules of  as-diethvl-»-phenylenediamine  respectivelv. 

—J.  C.C. 

Rosindone   and  isorosindone  ;     Constitution   of .     F. 

Kehrmann  and  K.  L.  Stern.  Ber.,  1908,  41,  12—17. 
The  conclusions  of  Decker  and  Wiirsch  (this  J.,  1906, 
978)  although  favourable  to  Kehrmann's  formula  for 
isorosindone,  depended  on  the  non-reaction  with  phenyl- 
magnesium  bromide,  and  the  present  authors,  having 
now  studied  the  behaviour  of  rosindone,  isorosindone, 
and  their  leuco-derivatives  towards  acetic  anhydride, 
show  that  the  results  can  only  be  satisfactorily  explained 
if  the  constitution  referred  to  is  adopted. — J.  C.  C. 

Dyestuffs ;     Volumetric    determination    of    basic by 

means  of  acid  dyestuffs.  L.  Pelet  and  Garuti.  Bull. 
Soc.  Vandoise  des  Sciences  naturelles.  1907  ;  Z.  Farben- 
Ind.,  1908,  7,  44—45. 

The  authors  have  studied  the  following  volumetric 
methods  of  estimating  basic  dyestuffs.  (1)  Titration  of 
Methylene  Blue  with  Crystal  Ponceau,  Carmine  in  sodium 
carbonate  solution,  Pyramine  Orange  (B.A.S.F.)  and 
Cotton  Brown  (B.A.S.F.).  (2)  Titration  of  Safranine 
with  Helvetia  Blue,  Naphthol  Yellow  S  and  Acid  Violet 
6BN.  (3)  Titration  of  Magenta  and  New  Magenta 
with  Helvetia  Blue,  Alkali  Blue  and  Light  Green  SF 
bluish.  (4)  Titration  of  Auramine  O  and  Auramine  G 
with  Congo  Red,  Acid  Violet  5BN,  Oxamine  Red,  Alkali 
Blue  and  Violet  Black.  (5)  Titration  of  Chrysoidine 
with  Helvetia  Blue.  (6)  Titration  of  Vesuvine  with 
Violet  Black,  Rocelline,  Chromazone  Red  and  water- 
soluble  Fast  Blue  R.  The  end  reaction  is  determined 
by  spotting  on  filter-paper  in  the  usual  way,  but  the 
titrations  can  be  carried  out  only  with  pure  substances. 
Instead  of  the  spot  method  of  determining  the  end  reaction, 
the  electrical  conductivity  may  be  observed,  this  being 
at  a  minimum  when  the  precipitation  is  complete.  The 
two  methods  give  identical  results. — J.  C.  C. 

Dyestuffs  ;•   Preparation  of  stable  aqueous  solutions  of 

F.  Nottbrack.     Chem.-Zeit.,   1908,  32,   100. 

Stable  aqueous  solutions  of  dyestuffs  such  as  Metanil 
Yellow,  Rhodamine,  etc.,  of  neutral  reaction  and  having 
the  correct  shade  of  colour  can,  it  is  stated,  be  prepared 
by  the  addition  of  from  5  to  20  per  cent,  or  more  of  Turkey- 
red  oil.  For  instance,  20  grms.  of  70  per  cent.  Turkey- 
red  oil  are  mixed  with  80  grms.  of  water,  and  enough 
potassium  hydroxide  solution  added  to  give  a  clear, 
neutral  liquid,  which  will  dissolve,  in  the  cold,  dyestuffs 
that  otherwise  can  only  be  dissolved  on  heating.  In 
order  to  obtain  solutions  of  dyestuff  which  are  usually 
incompatible  when  dissolved,  e.g.,  Metanil  Yellow  and 
Rhodamine,  a  solution  of  each  dyestuff  in  Turkey-red  oil 
is  prepared  separately,  and  the  solutions  mixed.— A.  S. 


Charcoal  '■    Decolorising  action  of 
See  XXIV. 

Patents. 


L.   Rosenthaler. 


Induline  and  induline-like  colours  ;  Process  for  the  pro- 
duction of A.    Ostrogovich,   Bucharest,   and  T. 

Silbermann,  Charlottenburg.  Eng.  Pat.  2255,  Jan.  29, 
1907. 

See  Fr.  Pat.  374,715  of  1907  ;  this  J.,  1907,  865.— T.  F.  B. 

Colouring  matters  of  the  safranine  series  ;    Manufacture 

of  blue and  of  materials  therefor.     A.  G.  Bloxam, 

London.  From  Act.-Ges.  f.  Anilinfabr.,  Berlin.  Eng. 
Pat.  2768,  Feb.  4,  1907. 

See  Fr.  Pat.  374,833  of  1907  ;  this  J.,  1907,  865— T.  F.  B. 
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Azo   dyestuffs  ;     Yellow ,    and   manufacture,   thereof. 

A.  G.  Bloxam,  London.     From  Actienges.  f.  Anilinfabr., 

Berlin.  Eng.  Pat.  7147,  Mar.  25,  1907. 
PP'-Diamtnophentl  ether-mono-  or  di-sulphonic  acid  is 
tetrazotised  and  combined  with  two  molecular  proportions 
of  phenol  or  cresol.  If  the  disazo  dyestuffs  thus  obtained 
are  methylated  or  ethylated,  dyestuffs  are  produced 
which  dye  wool  from  an  acetic  acid  bath  in  clear  and 
intense  yellow  shades  very  fast  to  milling. — J.  C.  C. 

Orthohydroxymono-  and  disazo  dyestuffs  capable  of  being 
chromed  on  the  fibre.  Act.-Ges.  f.  Anilinfabr.  Fr.  Pat. 
381,941,  Nov.  24,  1906. 

See  Eng.  Pat.  26,416  of  1906 ;  this  J.,  1907,  1273.— T.  F.  B. 

Indigo ;     Manufacture    of    halogen    derivatives    of . 

O.  Imray,  London.  From  Soc.  Chem.  Ind.  in  Basle, 
Switzerland.     Eng.  Pat.  10,326,  May  3,  1907. 

See  U.S.  Pat.  872,115  of  1907  ;  this  J.,  1907, 1274— T  F.  B. 

Monoazo  dyestuffs  capable  of  being  chromed  on  the  fibre  ; 

Production  of .     Soc.   pour  Find.   Chim.   a   Bale. 

Fr.  Pat.  381,567,  Nov.  12,  1906. 
See  U.S.Pat.  844,814  of  1907  ;  this  J.,  1907,  404.— T.  F.  B. 

Thioindigo  dyestuffs  ;    Manufacture  of .     O.  Imray, 

London.  From  Farbw.  vorm.  Meister  Lucius  und 
Briining,  Hoechst  a /Main,  Germany.  Eng.  Pat. 
14.846,  June  27,  1907. 
Although  sulphonic  acids  of  nitro-hydrocarbons  cannot 
be  used  alone  for  oxidising  a-oxythionaphthenes  to  the 
corresponding  thioindigo  dyestuffs,  the  oxidation  proceeds 
readily  if  an  alkali  sulphide  be  piesent.  For  example  : 
to  a  solution  of  30  parts  of  a-oxythionaphthene  in  100 
parts  of  8  per  cent,  caustic  soda  solution  are  added  an 
aqueous  solution  of  30  parts  of  crystallised  sodium  sulphide 
and  40  parts  of  potassium  nitrobenzenesulphonate.  The 
separation  of  thioindigo  begins  at  once  and  is  complete 
in  a  few  minutes. — J.  C.  C. 

Nitrobenzanthrone  compound  and  process  of  making  same. 
O.  Bally,  Mannheim,  and  H.  Wolff,  Assignors  to  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     U.S.  Pat.  876,679,  Jan.   14,   1908. 

See  Eng.  Pat.  12,518  of  1906  ;  this  J.   1906,  844.— T.  F.  B. 

Anthracene  dye-stuff  and  process  of  making  same.  M.  A. 
Kunz,  Mannheim,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
U.S.  Pat.  876,810,  Jan.  14,  1908. 

See  Eng.  Pat.  10,505  of  1906  ;  this  J.,  1906,  751.— T.  F.  B. 

[Thioindigo]  dyestuff  ;    Red and  process  of  making 

same.  R.  Pummerer,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
U.S.  Pat.  876,839,  Jan.  14,  1908. 

See  Fr.  Pat.  374,287  of  1907  ;  this  J.,  1907,  757.— T.  F.  B 

Triphenylmethane  dyestuffs  and  process  of  making  same. 
A.  Conzetti.  Assignor  to  Aniline  Colour  Works,  formerly 
J.  R.  Geigy,  Basel,  Switzerland.  U.S.  Pats.  877,052— 
877,054,  Jan.  21,  1908. 
o-Sulphobenzaldehyde,  5-nitro-o-chlorobenzaldehydo,  or 
oo-dichlorobenzaldehyde  is  condensed  with  o-cresotinic 
acid  in  presence  of  sulphuric  acid  and  the  resulting  leuco- 
compound  is  oxidised  by  a  solution  of  sodium  nitrite, 
nitrosyl  sulphate,  or  an  oxide  of  nitrogon  in  sulphuric 
acid.  The  dyestuffs  obtained  dye  wool  from  an  acid 
bath  in  bright  red,  pale  yellowish-red,  or  red  shades, 
becoming  blue-violet,  greenish-blue,  or  blue  respectively 
on  chroming.  The  shades  produced  on  chroming  may 
also  be  obtained  by  printing  the  dyestuffs  on  cotton 
with  a  chrome  mordant. — J.  C.  C. 

Nitro-     and     amino-diacetyldiaminophenol ;      Preparation 

of and    of    o-hydrorymovoazo    dyestuffs    derived 

therefrom.  L.  Cassella  und  (Jo.  Fr.  Pat.  381,943, 
Nov.  24,   1906. 

See  Eng.  Pat.  27,322  of  1906;  this  J.,  1907,  1234.— T.  F.  B. 


Indigo ;     Manufacture    of .     Clayton    Aniline    Co., 

Ltd.     Fr.    Pat.    382,285,    July    13,    1907.     Under   Int. 
Conv.,  July  17,  1906. 

See  Eng.  Pat.  16,181  of  1906  ;  this  J.,  1907,  466.— T.  F.  B. 


V.— PREPARING,   BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,  AND    FIBRES. 

Bleaching  [of  cotton]  ;   Determination  of  the  degree  of . 

C.  G.  Schwalbe.     Farber-Zeit.:  1908,  19,  33—34. 

Over-bleached  cotton  reduces  Fehling's  solution, 
whereas  with  pure  cotton  cellulose  no  such  action  takes 
place.  By  estimating  the  amount  of  copper  produced 
by  the  reduction  of  Fehling's  solution,  the  degree  of 
bleaching  of  the  cotton  can  be  ascertained.  A  weighed 
quantity  of  the  cotton  is  boiled  with  a  measured  quantity 
of  Fehling's  solution,  the  liquor  being  well  stirred  during 
the  reduction.  The  copper  separated  is  filtered  off, 
washed  with  hot  water,  dissolved  in  nitric  acid  and 
estimated  by  electrolytic  deposition ;  the  electrolysis 
is  carried  out  in  a  platinum  bowl  with  the  aid  of  a  revolving 
anode.  In  this  way  the  "  copper  value  "  for  the  sample 
of  cotton  is  obtained.  Different  varieties  of  cotton  give 
different  figures,  those  for  mercerised  cotton  being  higher 
than  those  for  ordinary  cotton.  The  "  copper  value  " 
is  referred  to  dry  cotton.  The  moisture  in  the  sample 
of  cotton  is  determined  by  using  a  toluol  drying  stove. 
The  estimation  is  recommended  for  application  in  the 
artificial  silk  industry. — S.  H.  H. 

Artificial  silk ;  Bleaching  and  dyeing  of .     E.  Jentsch, 

Farber-Zeit.,  1908,  19,  36—39. 

The  properties  of  the  different  kinds  of  artificial  silk 
are  described.  Chardonnet  silk  is  peculiar  in  that  it 
takes  up  basic  colours  without  the  aid  of  a  mordant; 
the  substantive  cotton  colours  are  best  absorbed  by 
"  Glanzstoff."  These  observations  are  explained  by  the 
facts  that  Chardonnet  silk  is  made  from  nitrated  cellulost 
and  therefore  probably  contains  oxycellulose,  whilst 
"  Glanzstoff "  is  merely  cotton  cellulose  in  a  different 
form.  Chardonnet  silk,  however,  gives  fuller  and  faster 
dyeings  with  basic  colours  when  previously  mordanted 
with  tannic  acid  and  tartar  emetic.  Details  of  the 
methods  of  dyeing  artificial  silk  and  of  the  colours  most 
suitable  for  the  purpose  are  given.  It  is  stated  that 
dyeings  with  the  substantive  cotton  colours  are  often 
"  topped  "  with  basic  colours  in  order  to  brighten  them. 
Shades  which  appear  dull  on  drying  are  often  brightened 
by  steaming  for  a  short  time.  In  dyeing  both  Char- 
donnet silk  and  "Glanzstoff,"  the  temperature  of  the  bath 
should  not  exceed  70°  G,  and  a  lukewarm  bath  is  used 
at  the  commencement  of  the  operation.  The  dyeing 
usually  takes  from  one  to  two  hours. — S.  H.  H. 

Aniline  Black  on  woollen  and  mixed  cotton  and  woollen 

tissues  ;  Konitzer's  method  for  dyeing .     H.  Schmid. 

Bull.  Soc.  Ind.  Mulhouse,  1907,  77,  387—388. 

The  tissuos  to  be  dyed  are  first  boiled  in  a  bath  of  dilute 
sulphuric  acid,  to  which  a  little  potassium  ferricyanido  is 
added.  This  treatment,  while  it  does  not  much  a  tied 
the  physical  properties,   mure  or  less  completely  destroys 

the  reducing  properties  of  the  wool,  which  at  tho  same 
time  heroines  dyed  Prussian  Blue.  The  tissues  thus 
propured  arc  m  \l  padded  in  a  solution  of  aniline  hydro- 
chloride, sodium  chlorate,  copper  sulphate  and  ammonium 
chloride.      They   are   then    dried,    and    hung   in,    or   passed 

through,  an  ageins  room,'  to  develop  the  Black.  Finally 
they  are  passed  through  ■  hath  of  sodium  bichromate 
slightly  acidified  with  sulphuric  acid.  In  mixed  tissues 
composed  of  cotton  and  wool,  tho  wool  alone  becomes 
dyed  in  Prussian  Blue,  hut  Aniline  Black  forms  readily  on 
both  fibres  when  the  tissues  ars  treated  as  described. 
The  Black  produced  upon  the  wool  is  of  satisfactory 
depth  and  is  not  liable  to  turn  green  on  exposure. — E.  B. 
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Aniline  Black;  New  reserving  agent  [Sodium  phenylhy- 
dra zinesul phonate]  tor  use  in  producing  coloured  reserves 

under  .     Sealed   Notes,    No.    1602,   dated   Oct.  24, 

1904  and  No.  1720,  dated  March  14.  1907.  A.  Dondain 
and  (.J.  Corhumel.  Bull.  Soc.  Ind.  Mulhouse,  1907, 
77.  375—379. 

Oehlers  "  Reserve  H "  (sodium  phenylhydrazine- 
sulphonatel  is  added,  along  with  sodium  acetate,  zinc 
oxide,  magnesium  acetate  and  a  little  ammonia  solution, 
to  suitably  thickened  solutions  of  basic  dvestuffs,  such  as 
Thiotiavine  T.  Thionine  Blue  GO.  Malachite  Green,  Methyl 
Violet.  Capri  Blue  GON.  Rhodamine  6G,  etc.  The  tissues, 
previously  padded  in  a  solution  of  potassium  ferrocyanide, 
aniline  hydrochloride  and  sodium  chlorate,  and  dried  at 
a  low  temperature,  are  printed  with  these  mixtures,  dried, 
steamed,  and  passed  successively  through  baths  of 
(i).  sodium  chromate  (5  grins,  of  sodium  bichromate  and 
2  grins,  of  sodium  carbonate  per  litre)  at  a  temperature  of 
50°  C,  (ii),  water,  and  (iii),  Turkey-red  oil  (6  grms.  per 
litre)  and  sodium  ferrocyanide  (3  grms.  per  litre)  at  50°  C. 
The  dyestuffs  thus  fixed  are,  it  is  stated, brighter  and  deeper 
than  when  the  "  Reserve  H  "  is  omitted  or  replaced  by 
other  substances.  In  the  supplementary  note  (No.  1720), 
it  is  pointed  out  that  when  two  pieces  of  tissue  are  steamed 
together,  back  to  back,  as  is  frequently  done,  so  much 
chlorine  oxide  gas  is  generated  that  the  dyestuffs  as  e.g. 
Malachite  Green  and  Methyl  Violet,  which  are  especially 
sensitive  to  the  action  of  this  gas,  are  more  or  less  destroyed. 
The  "  Reserve  H  "  offers  considerable  resistance  to  the  gas 
but  does  not  afford  sure  protection  for  such  dyestuffs. 
This  is  secured,  however,  by  the  addition  to  the  colour- 
mixtures  of  small  quantities  of  stannous  chloride  (10 — 
20  grms.  per  litre)  or  of  sodium  thiosulphate. — E.  B. 

Report  on  the  preceding  article  (Sealed  notes  Nos.  1502 
and  1720).  H.  Schmid.  Bull.  Soc.  Ind.  Mulhouse, 
1907,  77,  381. 

Soditjm  phenylhydrazine  sulphonate,  which  Kallab 
(Fr.  Pat.  327,554  of  1902;  this  J.,  1903,  949)  proposed 
for  use  in  calico  printing  as  a  reserving  agent  for  Para- 
nitraniline  Red,  acts  as  both  a  basic  and  a  reducing 
compound.  It  has  the  power  of  absorbing  to  some  extent 
the  chlorine  and  chlorine  oxide  gases  evolved  in  the  steam- 
ing apparatus.  It  does  not,  however,  do  so  effectively, 
The  compounds  mentioned  in  the  additional  note  (No. 
1 720),  namely  stannous  chloride  and  sodium  thiosulphate, 
in  regard  to  efficiency  and  economy,  are  to  be  preferred 
to  it  for  the  purpose  in  question.  The  author  suggests 
that  thiocyanates  might  act  similarly. — E.  B. 

Patents. 

Silk-like   or   velvet   effects   [on   fabrics] ';     Method   of   and 

apparatus  for  producing .     R.  B.  Ransford,  Upper 

Norwood.  From  Calico  Printing  Works  Co.  E. 
Ziindel,  Moscow,  Russia.  Eng.  Pat.  4902,  Feb.  28, 
1907. 

See  Fr.  Pat.  375,072  of  1907  ;  this  J.,  1907,  870— T.  F.  B. 


Artificial  silk  ;  Production  of  - 
Paris.  Eng.  Pat.  16,512, 
Int.  Conv.,  July  19,  1906. 

SEEFr.  Pat.  368,190  of  1906  ;  this  J.,  1906, 1217. 


— .     J.  A.  E.  H.  Boullier, 
July    18,     1907.     Under 


-T.  F.  B. 


Threads    from    solutions ;     Spinning    apparatus    for    the 

production  of  single. .     O.  Miiller,  Cologne,  Germany. 

Eng.  Pat.  3606,  Feb.  13.  1907. 

The  figure  shows  the  apparatus  claimed.  The  pipo 
supplying  the  particular  solution  from  which  the  threads 
are  to  be  formed  is  attached  at  a,  and  the  liquid,  passing 
through  the  chamber,  b,  issues  from  the  orifices  d1,  which 
have  a  cross-section  corresponding  with  that  desired  for 
the  filaments.  The  number  of  orifices  is  the  same  as  the 
number  of  filaments  required  to  compose  the  thread. 
For  the  purpose  of  preventing  the  filaments  from  sticking 
together,  they  are  allowed  to  come  into  contact  with  a 
coagulating  or  solidifying  liquid  which  enters  the  chamber, 
g  through  /  and  leaves  it  at  the  orifices,  g1,  thereby  meeting 
the  filaments  in  the  cylinder,  h.  The  solid  filaments  are 
then  drawn  off  as  figured  in  the  lower  part  of  the  diagram 
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and  wound  on  to  a  reel,  which  can  be  arranged  above  the 
level  of  the  solidifying  liquid.  It  is  stated  that  by  the  aid 
of  this  invention  threads  may  be  produced  "  of  desired 
fineness,  from  a  large  number  of  separate  filaments." 

—J.  C.  C. 

Cellulosic  and  albuminoid  substances  [artificial  silk,  tfcc]  ; 

Strengthening .     X.    Eschalier.     Addition,    dated 

Nov.  5,  1906,  to  Fr.  Pat.  374,724,  April  24,  1906. 

The  claims  are  for  :  (1),  the  treatment  of  cellulosic  or  albu- 
minoid substances  with  a  salt  having  an  acid  reaction,  or 
with  an  oxidising  agent  or  other  compound  producing 
directly  or  indirectly  the  necessary  acid,  together  with  an 
aldehyde  and  either  with  or  without  a  dehydrating  agent ; 
(2),  the  drying  of  the  substances  treated  with  an  aldehyde 
in  an  acid  medium  and  subsequent  heating  in  presence  of 
a  dehydrating  agent. — T.  H.  P.  , 

Dyeing  of  union  goods  ;  Process  for  the .  H.  Levin- 
stein and  Levinstein,  Ltd.,  Manchester.  Eng.  Pat. 
19,840,  Sept.  5,  1907. 

After  dyeing  the  cotton  in  union  goods  with  sulphide 
dyestuffs  in  presence  of  hydrosulphite  or  a  formaldehyde 
compound  of  hydrosulphite  with  or  without  the  addition 
of  a  suitable  colloid,  darker  shades  are  obtained  and  less 
washing  is  required  if  an  acid  or  an  acid  salt  be  added  to 
the  water  used  for  washing  the  goods.  Any  suitable  acid 
or  acid  salt  may  be  used,  but  sodium  bicarbonate  or  an 
organic  acid  such  as  formic,  acetic  or  lactic  acid  is  prefer- 
able. The  amount  of  acid  should  not  be  sufficient  to 
throw  the  washed-out  dyestuff  out  of  solution  nor  to  cause 
an  evolution  of  sulphuretted  hydrogen  or  to  give  an  acid 
reaction  to  the  cloth,  but  should  be  sufficient  to  convert 
any  free  sodium  sulphide  present,  into  the  acid  salt. 
According  to  the  amount  of  dye-liquor  left  in  the  goods, 
from  1 — 4  per  cent,  of  acetic  acid  (for  example)  may  be 
added  to  the  first  wash  water. — A.  B.  S. 

Printing  or  dyeing  of  textile  fibres  ;   Process  for  the . 

The  Calico  Printers'  Assoc.  Ltd.  and  E.  A.  Fourneaux, 
Manchester.     Eng.  Pats.  764  and  765,  Jan.  11,  1907. 

(1.)  If  a  mixture  of  Nitrosamine  Red  (the  sodium  salt  of 
inactive  p-nitrodiazobenzene)  and  an  alkaline  3-naphthol 
solution  be  employed  in  the  production  of  Paranitraniline 
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Red,  the  red  is  a  ffected  by  the  alkali  set  free.  A  good  red 
can  be  obtained  if  this  excess  of  alkali  be  reduced  by 
dissolving  the  naphthol  in  soap  solution  instead  of  in 
alkali,  but  the  colours  so  obtained  are  not  stable.  If 
Nitrosamine  Red  be  used  with  an  alkaline  naphthol 
solution  and  an  ammonium  salt,  an  ammonium  salt  of 
Nitrosamine  Red  is  first  obtained,  and  the  red  produced 
is  tarnished  by  brown  bodies  formed  by  the  decomposition 
of  this  salt.  According  to  the  present  invention,  the 
excess  of  alkali  is  neutralised  by  the  addition  of  suitable 
acid  ethers  to  the  mixture  The  term  "  acid  ethers  " 
includes  all  organic  substances  which  yield  acids  by  hydro- 
lysis, especially  those  derived  from  halogen  acids  such  as 
dichlorhydrin.  These  are  added  in  a  quantity  sufficient  to 
neutralise  a  large  part  or  the  whole  of  the  alkali.  In  this 
manner  a  good  red  is  obtained,  and  the  printing  or  dyeing 
colours  are  relatively  stable.  Speaking  generally  those 
ethers  are  most  suitable  which  are  soluble  in  water,  not 
too  volatile,  and  which  do  not  hydrolyse  so  readily  as  to 
cause  the  premature  formation  of  Paranitraniline  Red. 
The  best  method  of  carrying  out  the  process  is  to  print 
or  pad  the  material  with  a  suitable  mixture,  thickened  if 
necessary,  of  alkaline  naphthol  solution,  Nitrosamine  Red 
and  an  acid  ether,  with  or  without  the  usual  additions  of 
Turkey-red  oil,  etc.  The  stability  of  the  mixture  is 
improved  by  the  addition  of  mineral  salts  such  as  sodium 
sulphate.  The  red  is  developed  by  allowing  the  goods  to 
lie  for  a  sufficient  time  or  by  a  short  steaming,  preferably 
after  the  red  has  been  partly  fixed  by  allowing  the  goods  to 
lie.  Example:— Twenty-five  parts  of  /3-naphthol  and 
25  parts  of  castor  oil  soap  (containing  about  60  per  cent, 
of  fatty  acids)  are  dissolved  in  50  parts  of  caustic  soda 
solution  of  36°  T.  and  120  parts  of  water.  This  solution 
is  stirred  with  550  parts  of  a  gum  tragacanth  solution  in 
which  60  parts  of  sodium  sulphate  have  been  previously 
dissolved.  Before  use  15  parts  of  chlorethyl  alcohol, 
15  parts  of  neutral  acetin  (containing  42  per  cent,  of 
combined  acetic  acid)  and  125  parts  of  a  25  per  cent,  nitro- 
samine paste  are  added.  This  colour  is  printed  on  the 
white  material  and  the  goods  are  allowed  to  lie  for  24  hours. 
They  are  then  aged,  or  not.  as  required.  The  process  may 
be  varied  by  padding  with  naphthol  solution,  drying,  and 
then  padding  or  printing  with  a  nitrosamine  mixture 
containing  the  acid  ether. 

(2.)  A  good  Paranitraniline  Red  is  obtained  by  printing 
or  padding  the  textile  material  with  a  suitable  mixture 
of  one  of  the  metallic  salts  of  2-naphthol-l-sulphonic  acid 
and  Nitrosamine  Red,  with  or  withcfut  the  customary 
additions  such  as  Turkey-red  oil,  etc.  In  the  present 
patent  the  property  which  this  sulphonic  acid  possesses 
of  parting  with  its  sulphonic  group  in  the  presence  of  a 
diazo  compound  and  yielding  an  azo  compound,  is  utilised. 
The  basic  magnesium  salt  of  the  sulphonic  acid  gives  the 
best  results  and  the  nitrosamine  should  also  be  converted 
into  its  magnesium  salt.  Example :—( a.)  Dissolve 
36  parts  of  magnesium  sulphate  in  100  parts  of  gum 
tragacanth  solution  and  stir  in  a  mixture  of  125  parts  of  a 
25  per  cent,  nitrosamine  paste  and  183  parts  of  water. 
(b.)  Mix  together  400  parts  of  gum  tragacanth  solution, 
20  parts  of  castor  oil  fatty  acids,  20  parts  of  oil  of  turpen- 
tine,  15  parts  of  neutral  acetin  and  103  parts  of  a  solution 
of  the  basic  magnesium  salt  of  2-naphthol-l-sulphonic 
acid  (obtained  by  stirring  the  normal  salt  with  excess  of 
magnesium  hydroxide)  and  containing  about  364  grms. 
per  litre  of  the  basic  salt.  Shortly  before  use,  mix  A  and 
is,  print  on  the  material,  dry,  steam  for  one  minute  without 
pressure,  wash,  and  soap. — A.  B.  S. 

Dressing    of    textile    substances ;     Process    and    materials 

for    ihf, .    j.    Boyeaux,     Villeurbanne,     France. 

Eng.  Pat.  233,  Jan.  3,  1907. 

Tino   material   is   impregnated    with   an  artificial  grease 

which     imparts    body    Or   Strength    to    (lie    threads.      This 

coating  with  grease  is  especially  Buitable  for  raw  silks  and 
also  for  rotten  and   linen  goods.     The  artificial  grease 

consists  of  linseed  oil  to  which  is  added  beeswax  and,  in 
some  eases,  a  resinous  sulistanee,  the  whole  being  dissolved 
in  gome  volatile  solvent  sneli  as  hon/ene.  For  raw  silk 
the  solution  contains  1  kilo,  of  hen/.ene,  160  g«ns.  of  hoiled 

linseed  oil  and  15  grms.  of  beeswax.  This  solution  is 
heated  to  about   30"  0.  and  the  filaments  of  raw  material 


are  immersed  in  the  solution  until  saturated.  The  excess 
of  liquid  is  then  removed  and  the  material  spread  out  on 
tables  in  a  room  at  a  temperature  of  about  30°  C,  where  it 
remains  for  about  30  hours  or  until  the  benzene  has 
evaporated.  The  composition  of  the  solution  may  be 
altered  according  to  the  added  weight  which  it  is  desired 
to  give  to  the  threads  or  finished  fabric.  The  solution 
described  above  increases  the  weight  by  about  5  per  cent. 
(Reference  is  directed  to  Eng.  Pats.  1393  of  1858,  2137 
of  1864,  1930  of  1875,  2534  of  1885,  and  2711  of  1895  ; 
this  J.,  1886,  96;    1896,  196.)— A.  B.  S. 

Sizes     for    treating     yarns.     W.     Seaman,     Manchester. 
Eng.  Pat.  737,  Jan.  11,  1907. 

In  order  to  soften  the  starches  used  in  sizing  yarns,  they 
are  mixed  with  a  solution  obtained  by  the  addition  of 
castor  oil  to  a  solution  of  resin  in  caustic  soda.  The  size 
thus  prepared  remains  in  the  liquid  state. — A.  B.  S. 

Insulating  material,   etc.     Ger.   Pat.    188,546.     See   XL4. 


VII.— ACIDS,    ALKALIS,    AND    SALTS, 
AND  NON-METALLIC  ELEMENTS. 

Ammonia ;      Synthesis     of .     Woltereck.     Compt. 

rend.,  1908,  146,  124—125. 

In  view  of  the  recent  publication  by  Brunei  and  Woog 
(this  J.,  1907,  1277),  the  author  points  out  that  in  1903 
he  published  work  on  this  subject.  He  found  that  a 
mixture  of  air  (78  volumes)  and  hydrogen  (1  vol.),  bubbled 
through  water  at  80°  C,  and  passed  over  reduced  iron  or 
the  oxides  of  certain  metals  (those  of  bismuth,  chromium 
and  iron  acted  best)  at  300° — 350°  C,  yielded  considerable 
amounts  of  ammonia.  Similar  results  were  obtained 
when  air,  saturated  with  water-vapour  at  80°  C,  was  passed 
over  coke,  wood  charcoal,  dried  peat,  or  sugar  charcoal, 
at  temperatures  not  above  700°  C. — J.  T.  D. 

Ammonio-cuprous  sulpJuite.     M.  Bouzat.      Compt.  rend., 
1908,  146,  75—77. 

To  strong  aqueous  ammonia  are  added  cuprous  oxide  and 
ammonium  sulphate,  which  dissolve.  From  this  solution 
alcohol  precipitates  ammonio-cuprous  sulphate.  If  the 
whole  of  the  operations  (precipitation,  filtration,  washing 
with  alcohol  and  ether,  and  final  drying  in  vacuo)  be  con- 
ducted with  scrupulous  exclusion  of  air,  the  dried  sub- 
stance can  be  heated  to  60° — 80°  C,  when  it  loses  about 
1  per  cent,  of  its  weight,  and  then  has  the  composition 
corresponding  to  Cu2S(\,4NH3.  It  is  stable  while  dry, 
but  oxidises  rapidly  in  air  when  moist  (this  J.,  1907  93). — 

—J.  T.  D. 

Hypochlorites  ;    EleclrolyiicaUy  produced  fluids  containing 

,  their  manufacture,  and  the  rationale  and  chemistry 

of  the  process  for  securing  stabilili/.  F.  W.  Alexander. 
Lancet,  Jan.  18,  1908. 
The  bleaching  liquid  produced  by  the  Hermite  process 
can  be  made,  to  contain  4-2 — 4-8  grms.  of  available 
chlorine  per  litre,  but  loses  its  strength  very  rapidly. 
If,  however,  the  freshly  made  liquid  he  thoroughly  stirred 
up  with  magnesium  oxide  or  hydroxide,  it  retains  its 
Strength  for  many  days.  The  author's  view  is  that  the 
fresh    liquor    contains,    besides    magnesium    hypochlorite, 

free  hypochlorous  acid  or  other  unstable  chlorine-oxygen 

compound,  which  is  converted  by  the  magnesia  into 
magnesium  salt.  Magnesium  carbonate  cannot  ho  sub- 
stituted for  the  oxide.     The  advantage  of  magnesia  over 

lime,   or  caustic  soda  or   potash    is  that    it    is    not    strongly 

alkaline  or  caustio,  and  that  any  excess  remains  un- 
dissolved.    ,l.  'I'.  I). 

Borates;     Anhydrous .     \Y.    Quertlor.     Sprochsaal, 

45.  612— fl. 
'I'ui',  preparation  of  borates  by  fusing  boric  anhydride  with 

the  oxides,  nitrates,  anil  earhonates  of  different  metals 
ill  a  specially  constructed  furnace  for  3  hours,  at  a  temper- 
ature from  18150  1460°,  is  described.  Many  oxides 
like  tllOSe  of  iron,  aluminium,  chromium,  silicon,  zir- 
conium, tin,  molybdenum,  tungsten,  and  uranium  were 
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found  to  be  insoluble,  or  but  slightly  soluble  in  boric  acid. 
Some  oxides  were  reduced  to  a  lower  stage  of  oxidation, 
others  were  oxidized  still  higher.  In  tin  compounds  the 
■tannic  oxide  was  partially  reduced  to  tin.  Sulphates, 
chlorides,  bromides,  and  iodides  were  found  to  be  un- 
suitable in  the  preparation  of  the  borates;  and  from 
alkali  carbonates  the  carbon  dioxide  was  difficult  to  expel. 
The  oxides  soluble  in  boric  acid  form  three  groups : 
(1)  Those  which,  in  equivalent  admixture  (valency  of 
metal  atoms  =  valency  of  boron  atoms)  produce  clear, 
homogeneous  fusions,  either  crystallizing  on  cooling  or 
leaving  clear  glasses  without  segregation.  (2)  Those 
which  produce  clear,  homogeneous  fusions  at  the  higher 
temperatures  but  show  dissociation  and  the  formation 
of  an  emulsion  at  a  definite  degree  of  concentration. 
This  is  a  case  of  limited  mutual  solubility  of  two  liquids 
which  are  miscible  at  higher  temperatures  in  all  propor- 
tions. (3)  Those  which  do  not  give  homogeneous  fusions 
even  at  1400° ,  two  distinct  layers  of  liquids  being  produced, 
like  oil  and  water.  The  equivalent  mixtures  crystallise 
as  orthoborates.  To  the  first  group  belong  the  oxides  of 
lithium,  potassium,  sodium,  rubidium,  caesium,  thallium, 
and  silver.  Sodium  and  potassium  metaborate,  NaB02 
and  KB02 ,  fuse  at  820°  and  890°  and  deliquesce  in  the  air. 
They  are  remarkably  volatile  and  dissolve  alumina, 
chromic  oxide  and  silica  freely.  To  the  second  group 
belong  cuprous  oxide  and  the  oxides  of  lead,  bismuth, 
antimony,  arsenic,  titanium,  molybdenum,  and  tungsten. 
They  produce  emulsions,  but  show  no  crystallization. 
Some  of  the  glasses  are  of  different  hardness  :  PbO,B203 
is  as  hard  as  flint  glass,  while  3PbO,B203  softened  in 
boiling  oil.  The  third  group  embraces  the  oxides  of 
calcium,  strontium,  barium,  magnesium,  zinc,  cadmium, 
manganese,  iron,  cobalt,  and  nickel.  Magnesia  produces 
two  compounds,  orthoborate,  3MgO,B203,  and  pyro- 
borate,  2MgO,B203.  No  other  anhydrous  magnesium 
borate  exists.  The  corresponding  borates  of  cobalt  and 
nickel  were  likewise  found.  It  was  not  possible  to  produce 
the  ferrous  borate,  since  oxidation  invariably  took 
place.  The  fusion  produced  two  layers,  of  which  the  lower 
showed  crystals  having  approximately  the  composition, 
3B203,2FeO,2Fe203.  In  melting  cupric  oxide  the  length 
of  fusion  played  an  important  role  and  two  layers  were 
produced.  The  lower  layer  showed  crystals  of  CuO,B203, 
which  decomposed  on  longer  heating,  evolving  oxygen. 
On  complete  decomposition  the  residue  again  consisted 
of  two  layers,  the  lower  of  which  contained  crystals  of 
3Cu20,2B203,  which,  on  still  further  heating,  decomposed 
into  cuprous  oxide  and  boric  anhvdride,  forming  an 
emulsion.  Crystals  of  3ZnO,2B203  and  3ZnO,B203 
were  obtained.  The  manganese  boric  acid  fusion  resulted 
in  two  layers  which  devitrified  on  heating  and  formed 
crystals  of  the  formula,  MnO,B203.  Other  borates, 
produced  by  previous  investigators,  are  3MnO,B203 
and  3MnO,2B203.  According  to  the  author,  the  following 
compounds  of  the  alkaline-earths  with  boric  acid  exist, 
of  which  the  pvroborates  have  been  first  prepared  by  him. 


Orthoborates  . . 
Pyroborates  . . . 
Metaborates  . . 
Biborates  


3CaO.B203 

2CaO  B203 

CaO  B203 

CaO,2B203 


3SrO,B203 
2SrO  B203 
SrOB203 
SrO,2B203 


3BaO.B203 
2BaO.B203 
BaOB203 
BaO,2B203 


The  author  recognises  five  types  of  anhydrous  borates 
in  place  of  the  four  of  Le  Chatelier  :  (1)  3Me"0,B203, 
orthoborate  ;  (2)  2Me"0,B203,  pyroborate  ;  (3)  3Me""6, 
2B203;  sesquiborate  ;  (4)  MeO,B203,  metaborate  ;  (5) 
MeO,2B203,  biborate.  With  reference  to  devitrification 
the  author  states  that  it  is  a  process  closely  akin  to  an 
explosive  chemical  reaction,  set  up  at  a  definite  tempera- 
ture, since  an  amorphous  substance  is  as  unstable  a  system 
as  a  mixture  of  hydrogen  and  oxygen. 

Zinc  oxide  :    carbon  dioxide  :    water  ;    The  system . 

[Basic  zinc  carbonate].     H.  Mikusch.     Z.  anoig.  Chem., 
1908,  56,  365—374. 

The  formation  of  basic  carbonates  of  zinc  has  been 
studied  in  the  light  of  the  phase  rule.  In  one  series  of 
experiments  zinc  hydroxide  was  shaken  with  a  solution 


of  sodium  acetate  saturated  with  carbon  dioxide,  at 
various  temperatures,  until  equilibrium  was  established, 
and  the  solid  and  liquid  phases  were  then  analysed. 
Sodium  acetate  was  used,  because  of  the  insolubility  of 
zinc  carbonate  and  hydroxide  in  water.  In  other  experi 
ments  pure  crystalline  zinc  carbonate,  2ZnC03,H20,  was 
shaken  with  sodium  acetate  solution,  and  the  composition 
of  each  phase  determined.  The  results  obtained  confirm 
the  work  of  Kraut  on  the  precipitation  of  zinc  salts  by 
alkali  carbonates  (Z.  anorg.  Chem.,  1897,  13,  1),  and  show 
that  only  one  basic  salt  exists,  the  compound, 
5ZnO,2C02;4H20,  which  has  been  prepared  pure  by  the 
hydrolysis  of  the  normal  carbonate  with  water.  All 
other  supposed  basic  carbonates  of  zinc  are  regarded 
as  solid  solutions  of  zinc  hydroxide  and  the  normal  car- 
bonate.— F.  Sodn. 

White  into  red  phosphorus  ;    Transformation  of  solutions 
of .     A.  Colson.     Compt.  rend.,  1908,  146,  71—73. 

The  rapidity  of  transformation  of  white  phosphorus 
in  solution  into  red  phosphorus  depends  first  upon  the 
temperature,  being  much  greater  at  285°  than  at  260°  C, 
and  secondly  upon  the  concentration,  with  which  it 
increases.  In  all  cases,  however,  the  solvent  retards  the 
transformation,  for  white  phosphorus  in  a  vacuous  tube 
heated  in  the  solution  is  always  completely  converted 
long  before  any  precipitation  of  red  phosphorus  occurs 
from  the  solution,  whether  the  solvent  be  oil  of  turpentine 
or  carbon  bisulphide.  There  is  no  reaction  between 
phosphorus  and  oil  of  turpentine  at  260°  C. — J.  T.  D. 

"  Arsenicals "  ,•     Manufacture    of    .     A.     Rzehulka. 

Berg.-  u.  Hiittenmann.    Rundsch.,     1907,    4,    49,    72. 
Chem.-Zeit.,  1908,  32,  Rep.,  68. 

In  the  manufacture  of  arsenic  from  iron  arsenide  and 
arsenical  pyrites  : 

Fe2As3  =  2FeAs  +  As 

2Fe  As2  +  2FeS2  =  4As  +  4FeS, 

a  considerable  proportion  of  the  arsenic  remains  in  the 
residue,  and  is  subsequently  worked  up  into  arsenic 
trioxide.  The  author  describes  the  galley  furnaces  used 
and  the  preparation  of  the  so-called  arsenic  "  pots." 
A  yield  of  about  60  per  cent,  of  arsenic  and  10  per  cent, 
of  a  mixture  of  arsenic  powder  and  arsenic  sulphide 
is  obtained.  The  consumption  of  coal  amounts  to  about 
1-5  per  cent,  of  the  weight  of  the  ore.  The  manufacture 
of  crude  arsenic  trioxide  is  carried  on  in  reverberatory 
furnaces,  with  a  capacity  of  8 — 10  tons  of  ore  (with 
0-15  ton  of  fuel  per  ton  of  ore)  per  24  hours.  The  residues 
contain  not  less  than  3  per  cent,  of  arsenic.  For  the 
condensation  of  the  arsenic  trioxide  ("  poison-powder  "), 
"  poison-towers  "  are  no  longer  used.  The  crude  "  poison- 
powder  "  is  prepared  for  sale  by  re-sublimation  in  rever- 
beratory furnaces,  a  yield  of  85  per  cent,  of  arsenic  trioxide 
of  99 — 100  per  cent,  purity  being  obtained.  The  pre- 
paration of  white  arsenic  glass  (amorphous  arsenic 
trioxide)  is  carried  on  by  heating  to  400°  C.  in  iron  retorts 
built  up  of  sections  ;  95  per  cent,  of  the  "  poison-powder  " 
is  thus  converted  into  the  "  glass."  For  the  preparation 
of  red  arsenic  glass,  the  required  proportions  of  sulphur 
and  arsenic  in  the  charge  to  yield  a  glass  of  the  desired 
colour,  can  be  ascertained  only  by  practical  experience. 
A  non-homogeneous  red  glass  is  therefore  made  first, 
and  this  is  subjected  to  a  refining  process  by  fusing  with 
the  necessary  addition  of  sulphur  or  arsenic.  In  the 
first  process  the  charge  consists  of  a  mixture  of  equal 
parts  of  iron  arsenide  and  pyrites,  or  a  mixture  of  arsenical 
pyrites  with  a  quantity  of  sulphur  equal  to  25  per  cent, 
of  the  arsenic  present.  A  yield  of  27-5 — 28  per  cent, 
of  red  glass  is  obtained,  of  which  26  per  cent,  is  suitable 
for  the  subsequent  refining  process.  In  the  latter  opera- 
tion 150—175  kilos,  of  the  red  glass  are  mixed  with  from 
18  to  27  kilos,  of  sulphur  according  to  the  colour  desired. 
The  loss  during  the  melting  amounts  to  6  per  cent.  The 
refined  red  glass  contains  approximately  75  per  cent, 
of  arsenic  and  25  per  cent,  of  sulphur.  For  the  prepara- 
tion of  yellow  arsenic  glass,  arsenic  trioxide  is  mixed 
with  3 — 4  per  cent,  of  sulphur,  and  the  mixture  sublimed 
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in  furnaces  similar  to  those  used  for  the  manufacture 
of  white  arsenic  glass.  The  yield  is  about  90  per  cent. 
The  yellow  glass  consists  of  about  94  per  cent,  of  arsenic 
trioxide  and  6  per  cent,  of  arsenic  trisulphide. — A.  S. 

Patents. 

Nitric  acid  or  nitric  oxide ;    Apparatus  for  the  manu- 
facture  of from   air.     H.    Pauling,    Assignor   to 

Salpetersaiire-Ind.-Ges.,  G.m.b.H.,  Gelsenkirchen, 
Germany.     U.S.  Pat.  877,446,  Jan.  21,   1908. 

For  the  manufacture  of  nitric  acid  or  oxide  from  air,  a 
current  of  the  air  is  blown  through  the  space  between  elec- 
trodes for  producing  electric  discharges.  On  the  further 
side  of  the  electrodes  are  a  number  of  plates,  insulated 
from  each  other,  and  capable  of  rotation  in  a  plane  at 
right  angles  to  that  of  the  electrodes. — F.  Sodn. 

Nitric  acid ;    Process  for  the   production   of  pure . 

H.  Pauling,  Assignor  to  Salpetersaure  Ind.-Ges., 
Gelsenkirchen.  Germany.  U.S.  Pat.  877,447,  Jan.  21, 
1908. 

See  Eng.  Pat.  7871  of  1906 ;  this  J.,  1906,  758.— T.  F.  B. 

Sulphuric,  acid ;    Manufacture  of .     F.   G.   Cottrell. 

Fr.  Pat.  382,179,  Sept.  24,  1907. 

See  U.S.  Pat.866,843  of  1907  ;  this  J.,  1907,  1138.— T.F.B. 

Alkali  hydroxides  ;    Method  of  making .     P.  B.  and 

S.  P.  Sadtler,  Philadelphia,  Pa.  U.S.  Pat.  877,376, 
Jan.  21,  1908. 

In  order  to  convert  an  alkali  sulphate  into  the  corre- 
sponding hydroxide,  the  finely  divided  sulphate  is 
intimately  mixed  with  at  least  an  equal  quantity  of 
alumina,  and  the  mixture  is  subjected  to  an  incipient 
yellow  heat,  so  as  to  produce  alkali  aluminate.  This 
compound  is  decomposed  partly  by  agitation  to  separate 
a  portion  of  the  combined  alumina,  and  the  rest  is  pre- 
cipitated by  milk  of  lime.  Reducing  agents  must  be 
absent  during  the  process  of  heating. — F.  Sodn. 

Ammonia    from    nitrogen    compounds ;     Process    of    pro- 
ducing   .     C.  Krauss,  and  Ges.  f.  Stickstoffdunger, 

Westeregeln,  Saxony.     Eng.  Pat.  9407,  April  23,  1907. 

See  Fr.  Pat.  375,979  of  1907  ;  this  J.,  1907,  925.— T.  F.  B. 

Chlorates   and   perchlorates ;     Decomposition   of by 

combustion.  G.  F.  Jaubert,  Paris.  Eng.  Pat.  1256, 
Jan.  17,  1907.     Under  Int.  Conv.,  May  23,  1906. 

See  Fr.  Pat.  375,816  of  1906  ;  this  J.,  1907,  924.— T.  F.  B. 

Carbonic  acid  gas  ;    Process  and  apparatus  for  the  manu- 
facture  of .     A.    E.    Knowles,    Sutton    Coldfield. 

Eng.  Pat.  1744,  Jan.  23,  1907. 

See  Fr.  Pat.  380,631  of  1907  ;   this  J.,  1908,  23.— T.  F.  B. 

Felspar  ;    Process  of  decomposing .     A.  J.   Swayze, 

Great  Meadows,  N.J.,  U.S.A.  Eng.  Pat.  16,850. 
July  23,  1907. 

See  U.S.  Pat.  862,676  of  1907  ;  this  J.,  1907,  1008.— T.F.B. 

[Calcium]  carbide ;   Method  of  manufacturing .     H.  L. 

Bartenstein,  Duluth,  U.S.A.  Kng.  Pats.  20,653  and 
20,654,  Sept.   17,   1907. 

The  waste  or  dust  carbide  ordinarily  occurring  in  the 
manufacture  of  calcium  carbide,  is  added  to  molten 
carbide,  as  the  latter  is  run  into  moulds  for  cooling. 
The  addition  of  a  small  proportion  of  sodium  chloride 
to  the  mixture  of  molten  carbide  and  lines,  assists  com- 
bination. According  to  the  second  patent,  the  waste 
carbide  dust  is  analysed,  and  on  the  null  how  n,  so  mm  h 
carbonaceous  material  is  intimately  mixed  with  the  dust 


as  may  more  than  compensate  for  the  carbon  lost  by 
exposure  of  the  dust  to  the  atmosphere,  and  also  for 
the  carbon  liable  to  be  consumed  in  electrically  heating 
the  charge  to  a  molten  condition.  The  mixture  is  then 
fused,  and  is  stated  to  yield  carbide  of  a  high  grade  of 
purity. — E.  S. 

Calcium  carbide ;    Manufacture  of .     H.  L.  Harten- 

stein.     Fr.  Pats.  381,951  and  381,953,  Sept  17,  1907. 

See  Eng.  Pats.  20,653  and  20,654  of  1907  ;    preceding. 

— T.  F.  B. 


(1),  Stannic     chloride  ;      Apparatus     for     making . 

(2),     Stannic     chloride ;      Method    of    purifying . 

(3),  [Stanvic  chloride'];  Apparatus  for  effecting  reactions 
between    liquids    and    gases.      (4),     Solids    and    gases  ;■ 

Method  of  effecting  reactions  between .     (5),  Stannic 

chloride ;     Method    of    making .     E.    A.    Speiry, 

Assignor  to  Chemical  Reduction  Co.,  New  York.  U.S. 
Pats.  877,243  ;  — 4  ;  — 5  ;.  —6  ;  —7.     Also  (6),  Stannic 

chloride ;     Method    of    making .     E.    A.    Sperry. 

U.S.  Pat.  877,248,  Jan.  21,  1908. 

(1).  The  reaction  vessel  for  making  stannic  chloride 
communicates  with  condensers  and  a  scrubber.  It  is 
furnished  with  feed  and  dischaige  orifices,  and  with  gas 
inlet  and  outlet  pipes  above  the  normal  level  of  the 
liquid.  There  are  means  for  imparting  motion  to  the 
contents  of  the  vessel  and  for  heating  it  and  the  gas 
pipes  and  also  the  valves,  with  which  the  various  parts 
of  the  apparatus  are  provided.  (2).  To  remove  free 
chlorine  from  stannic  chloride,  the  solution  of  the  latter 
is  heated  to  boiling,  so  as  to  expel  both  chlorine  and 
stannic  chloride,  and  the  vapours  are  then  cooled  to 
separate  the  stannic  chloride,  which  is  continuously 
returned  to  the  body  of  the  liquid.  When  free  from 
chlorine,  it  is  distilled.  (3).  The  apparatus  consists  of 
a  shallow  vessel  containing  a  horizontal  septum,  around 
which  the  liquid  is  caused  to  circulate.  The  gas  passes 
through  a  gas  chamber  in  the  upper  portion  of  the  vessel,, 
above  this  septum  and  above  the  liquid  level,  and  thereby 
an  extended  liquid  surface  is  exposed  to  the  ga«. 
(4).  Solids  and  gases  are  made  to  leact  together  by 
suspending  the  solid  in  the  liquid  containing  the  gas  in 
solution,  at  a  suitable  temperature,  the  whole  being 
agitated  and  kept  in  circulation,  so  that  fresh  gas  is 
absorbed  by  one  portion  of  the  liquid  at  a  lower  tempera- 
ture, and  the  solid  is  maintained  in  suspension  in  another 
portion  at  a  higher  temperature.  (5).  Stannic  chloride 
is  made  by  causing  chlorine,  dissolved  in  stannic  chloiide, 
to  react  with  a  tin-bearing  material  in  suspension  (see 
preceding  patent),  fresh  chlorine  being  passed  in  an 
elongated  path  over  the  surface  of  the  liquid.  (6).  Stannic 
chloride  is  made  by  suspending  a  tin-bearing  material 
in  liquid  anhydrous  stannic  chloride,  and  introducing 
"  moist  chlorine  "  beneath  the  surface  of  the  liquid,  the 
chlorine  inlet  being  heated  to  prevent  obstruction. 
Circulation  of  the  liquid  is  effected  by  the  gas. — F.  Sodn. 

(1),     Stannic     chloride;       Method     of     producing . 

(2),     Stannic     chloride  ;      Method    of    purifying . 

(3),   Stannic  cl/loii<lt  ;     A/iparattts  for  producing . 

C.  1'.  Townsend,  Assignor  to  (1),  American  Can  Cj., 
and  (2),  and  {'.)).  Chemical  Reduction  Co.,  New  York. 
U.S.   Pats.  877,261;    —2;    —3,    Jan.  21,  1908. 

(1).  Stvnmc  chloride  is  produced  by  subjecting  a  tin- 
bearing  material  to  the  action  of  chlorine,  in  excess, 
in  such   a    way    that    I  he    product    is   volatilised   and   then 

separated    by   condensation   from    the   unused    chlorine, 

the   latter   being   then    made   to  act    on  a    further  quantity 

of  material  at  a  temperature  sufficient  to  vaporise  stannic 

chloride.  Th6  process  is  repeated  until  all  the  chlorine 
is  absorbed.  (-)•  Stannic  chloride,  containing  free 
chlorine,   is  purified   l>\    causing  a    portion  of  the  chlorine 

to  combine  with  tin  and  expelling  the  remainder,  which 

is  utilised  for  the  production  of  mere  stannic  chloride. 
(3).  Pot  the  production  of  stannic  chloiide  a  number 
of  retorts  aro  used,  communicating  in  sciics  and  having 
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condensing  moans  interposed  between  them.  Dehydrated 
chlorine  oan  be  supplied  to  anv  or  all  of  these  retorts. 

— F.  Sodn. 

Oxidising  means  for  solutions.     W.  1!.  BioPherson,  Assigno1 

to  Xon  Aeid  Copper  Extracting  Co.,  Los  Angeles,  Cal. 
U.S.  Pat  877,446,  Jan.  21,  1908. 

The  solution  to  be  oxidised  is  conveyed  from  the  lower 
part  of  a  tank,  in  which  it  is  heated,  to  a  distributor  at 
the  top.  from  which  it  passes  down  through  a  succession 
of  perforated  partitions,  meeting  a  current  of  hot  air 
forced  in  from  below,  and  returns  to  the  lower  portion 
of  the  tank  again,  from  which  it  may  be  removed. 

— F.  Sodn. 

Elect roli/tic  apparatus.     Eng.  Pat.  29,655.     See  XL4. 


VIIL— GLASS,    POTTERY,  AND  ENAMELS. 

Zdtlitz    kaolin,    quartz,    and  felspar;     Melting   points    of 

mixtures  of expressed  in  Seger  cones.     M.  Simonis. 

Sprechsaal,  29,  390—3  ;    30,  402—6. 

Mixtcres  of  felspar  and  kaolin  usually  fuse  at  higher 
temperatures  than  felspar-quartz  mixtures,  although  the 
melting  point  of  quartz  is  higher  than  that  of  the  kaolin. 
With  a  content  of  70  per  cent,  of  felspar  the  two  curves 
were  found  to  intersect.  With  85  per  cent,  of  felspar  the 
kaolin  mixture  fused  lower  than  the  corresponding  quartz 
mixture.  The  fusion  curve  of  kaolin  and  quartz  showed 
that  the  minimum  fusing  point  appertained  to  a  mixture 
wherein  the  ratio  of  1  molecule  of  alumina  to  17  molecules 
of  silica  existed.  The  minimum  fusing  point  of  25  per 
cent,  of  kaolin  and  75  per  cent,  of  quartz  was  found  to 
lie  between  cone  26£  and  26|.  The  following  table 
indicates  the  melting  points  of  a  number  of  felspar-quartz- 
kaolin  mixtures. 


Melting  point 

Zettlitz  kaolin. 

Quartz. 

Felspar. 

in  Seger  cones. 

Per  cent. 

Per  cent. 

Per  cent. 

15 

85 

9—10 

30 

70 

14 

45 

55 

15—16 

55 

45 

17 

70 

30 

26—27 

85 

15 

30—31 

15 

85 

9 

15 

15 

70 

10—11 

15 

30 

55 

13—14 

15 

45 

40 

15 

15 

55 

30 

17—18 

15 

70 

15 

—26 

15 

85 

28—29 

30 

70 

14 

30 

15 

55 

16—17 

30 

30 

40 

17—18 

30 

45 

25 

—26 

30 

55 

15 

26 

30 

70 

27 

45 

55 

26 

45 

15 

40 

26—27 

45 

30 

25 

27—28 

45 

45 

10 

29 

45 

55 

29—30 

55 

45 

28 

55 

15 

30 

29—30 

55 

30 

15 

30  + 

55 

45 

30—31 

70 

30 

31  + 

70 

15 

15 

32 

70 

,             30 

32  + 

85 

15 

33—34 

85 

15 

" 

33—34 

The  author  plotted  the  compositions  on  a  triaxial 
diagram  and  connected  the  points  by  isothermals.  In 
this  way  the  two  refractory  areas,  one  high  in  clay,  the 
other  high  in  quartz,  are  clearly  located,  as  well  as  the 
areas  of  soft  porcelain,  whiteware,  and  hard  porcelain. 
The  felspar  invariably  acts  as  a  neutral  and  constant 
flux.  Hence,  in  order  to  determine  the  melting  point 
of  a  porcelain  or  whiteware  mixture,  it  is  necessary  only 
to  divide  the  clay  and  quartz  in. the  ratio  of  1  :  3  and  to 
consider  the  balance  as  raising,  and  the  felspar  content, 


as  lowering  the  fusibility.  This  consideration  applies 
only  to  bodies  containing  not  more  than  60  per  cent,  of 
felspar,  and  the  mode  of  calculation  is  simply  one  which 
has  succeeded  well  in  practice.  If  the  percentages  of 
kaolin,    quartz,  and   felspar    be    z,   qu   and   /,    for    bodies 

high  in  clay  in    which  z>=v,    the    refractory    index  = 

z  -  ?^_/-(-60.     For  bodies  high  in  quartz,  where  ^>z, 
3  «* 

the  index  =  |^ — z—f  +  60.      For  the  purpose  of  obtaining 

the  value  of  the  refractory  index  in  terms  of  the  Seger 
cones,  the  following  table  is  given : 


!        17-5 
•    1        14 

22-6 
15 

28 
16 

33-7 

17 

39-2 
18 

44-6 
19 

50 
20 

57-6 

26 

1        65 
27 

1 

72 
28 

80 
29 

89 
30 

Seger  cone  .... 

|      102 
31 

| 

114 
32 

127 
33 

141 

34 

The  melting  points  of  these  mixtures  were  determined 
in  electric  carbon  resistance  furnaces. 


Patents. 

Glass ;     Apparatus   for   melting   and   drawing   .     O. 

Imray,    London.     From   The   Window   Glass   Machine 
Co.,  Pittsburg,  U.S.A.     Eng.  Pat.  22,094,  Oct.  7,  1907. 

See  U.S.  Pat.  868,034  of  1907  ;  this  J.,  1907,  1199.— T.F.B. 

Glass     sheets ;      Meclianical     manufacture     of .     F. 

Oppermann.     Addition,   dated  Sept.    16,    1907,   to  Fr. 
Pat.  369,986,  Sept.  24,  1906. 

See  Eng.  Pat.  20,975  of  1907  ;  this  J.,  1908,  124.— T.  F.  B. 

Earthenivare  ;   Producing  highly  glazed  coloured .     K. 

Fischer,     Sulzbach,     Germany.      Eng.     Pat.     23,063, 
Oct.  18,  1907. 

The  unfired  or  half-fired  article  is  coated  with  a  coloured 
layer,  composed  of  clay  sludge  and  some  colouring  material. 
The  coated  articles  are  then  polished  and  afterwards 
fired,  in  order  to  produce  on  them  a  "  velvety  "  glaze. 

— W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Grog  (scrap)  fire  clay  bodies  ;    The  crushing  strength  of . 

E.  Cramer.     Sprechsaal,  38,  509 — 11. 

The  author  determined  the  crushing  strength  of  fire 
clay  bodies  after  repeated  burning,  since  practice 
has  shown  that  some  fire  clay  ware  deteriorates  in 
strength  when  subjected  to  heat  in  metallurgical  and 
other  furnaces.  Six  different  bodies  were  employed 
which  had  the  following  compositions.  Body  26  :  30  parts 
grog,  20  sand,  25  Halle  clay,  25  raw  kaolin.  Body  60 : 
60  parts  Swedish  slate,  40  Groeden  clay.  Body  63 : 
60  Rackonitz  shale,  40  Westerwald  clay.  Body  72  :  60  grog, 
15  Schwepnitz  clay,  25  raw  kaolin.  Body  96:  60  Wester- 
wald grog,  40  Westerwald  clay,  25  raw  kaolin.  Body  103  : 
100  raw  kaolin.  Part  of  these  were  burnt  once,  part 
twice,  part  of  them  three,  and  part  four  times  between 
cones  10  and  12.  Each  body  was  moulded  in  four 
different  ways :  (a)  moulded  moist  and  repressed ; 
(6)  dry  pressed  ;  (c)  moulded  wet,  by  hand  ;  (d)  cast  as 
a  slip  in  plaster  moulds.  The  size  of  the  briquettes  was 
12-5  x  12-5x6-5  cm.  Twenty  of  these  were  built  into 
test  bodies  of  approximately  cubical  form.     These  bodies 
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were  smoothed  with  cement  and  crushed.     The  results 
are  shown  in  the  accompanying  table  : 

Crushing  strength  of  the  cubical  shaped  test  body*  in   kilos, 
per  sq.  cm. 


Method  of 

Xumber  of  bakings. 

Body. 

Moulding. 

Kilos,  per  square  cm. 

1 

2 

3         1 

4 

26 

a 

112-7 

123'- 1 

104-4 

109-1 

b 

85-5 

59-9 

83-6 

64-6 

c 

84-4 

87-5 

81-8 

80-3 

d 

88-1 

124-6 

106-9 

110-0 

60 

a 

164-4 

176-3 

173-6 

174-9 

b 

53-8 

47-7 

54-3 

53-1 

c 

75-7 

88-6 

70-8 

82-6 

d 

143-7 

145-2 

166-6 

198-8 

63 

a 

114-6 

124-4 

129-0 

135-6 

b 

75-4 

61-8 

66-1 

55-6 

c 

47-8 

50-6 

56-0 

54-7 

d 

86-6 

61-6 

56-5 

69-5 

72 

a 

86-8 

85-4 

86-5 

84-1 

b 

46-5 

78-4 

68-1 

61-8 

c 

49-3 

67-2 

50-3 

57-5 

d 

118-5 

137-5 

134-5 

124-1 

96 

a 

82-3 

101-4 

100-2 

97-3 

b 

82-7 

80-0 

80-0 

92-4 

c 

63-1 

61-9 

65-7 

84-6 

d 

103-1 

99-6 

100-4 

109-6 

103 

a 

146-9 

163-9 

158-9 

164-2 

b 

176-8 

181-4 

172-0 

161-8 

c 

197-8 

207-3 

200-0 

216-7 

d 

194-6 

298-5 

286-6 

274-3 

Of  the  figures  for  crushing  strengths  obtained  in  the 
foregoing  table,  only  the  average  values  of  10  crushed 
sample  bodies  are  shown. 

Patents. 

Refractory   articles ;      Manufacture   of .     H.    A.    D. 

Collins,  London.     Eng.  Pat.  27,619,  Dec.  4,  1906. 

According  to  this  process,  powdered  silicious  material 
is  mixed  with  calcium  hydroxide  (or  other  equivalent 
alkaline  substance),  and  the  mass  is  heated,  and  then 
moulded  into  the  required  shapes  under  great  pressure. 
The  articles  may  be  subjected  to  steam  pressure,  and  are 
burnt  at  a  high  temperature. — W.  C.  H. 

Bituminous  composition  [for  paving  slabs,  etc.]  and  method 
of  preparing  the  same.  W.  H.  Coward,  Bath.  Eng. 
Pat.  10,064,  Apr.  30,  1907. 

Limestone  or  other  calcareous  material  is  burnt  to  pro- 
duce quicklime,  which  is  incofporated  with  bitumen  or 
bituminous  matter  (e.g.  bituminous  shale),  and  the 
mixture  formed  into  slabs  by  means  of  rollers.  These 
slabs  are  exposed  to  the  atmosphere  upon  a  perforated 
floor  or  the  like,  so  that  as  the  lime  becomes  air-slaked, 
the  powder  falls  through  the  perforations  in  a  finer  state 
of  division  than  could  be  attained  by  grinding.  The 
product  may  be  used  for  all  purposes  for  which  asphalt 
is  employed. — C.  A.  M. 

Wood  substitute.     W.  G.  F.  Siegmann,  Baltimore,  U.S.A. 
Eng.  Pat.   15,761,  July  9,   1907. 

The  wood  substitute  consists  of  about  1  part  of  ground 
straw,  1  part  of  sawdust,  two  parts  of  asphaltum,  and  two 
parts  of  a  binding  material  composed  of  1  part  of  calcined 
magnesite  (the  use  of  which  forms  an  essential  part  of 
the  invention),  \  part  of  boric  acid,  \  part  of  ammonium 
chloride,  and  \  part  of  colophonium.  All  the  ingredients 
are  thoroughly  mixed  together,  and  after  the  mass  has 
been  moistened  with  a  solution  of  magnesium  chloride, 
it  is  subjected  to  a  heavy  pressure. — W.  C.  H. 

tStonr,  artificial  J    Process  for  the  manufacture  of ,  and 

of  moulded  articles.  H.  Dresler,  Assignor  to  Coln- 
Miisencr  Bergwerka  Act.-Ver.,  Oreuztnal,  Germany. 
U.S.  Pats.  870,782  and  876,788,  Jan.  14,  1908. 

See  Fr.  Pat.  362.808  of  1906  and  addition  thereto;  this 
J.,  1906,  760  and  1907,  612.—  T.  F.  B. 


Kiln  for  burning  brick,  lime,  and  similar  matetial.      P. 

Czigler,  Szekes-Fejervai,  Hungarv.     U.S.  Pat.  877,300, 

Jan.  21,  1908. 
See  Fr.  Pat.  373,000  of  1906  ;  this  J.,  1907,  612.— T.  F.  B. 

Clay  ;    Self-glazing  fire-proof .     B.  Kuntze,  London. 

Eng.  Pat.  547,  Jan.  8,  1907. 
About  66  lb.  of  dry  powdered  clay  are  thoroughly  mixed 
with  46  lb.  of  very  finely  ground  dry  sand  and  9  ounces 
of  finely  powdered  rock  salt.  By  the  addition  of  a  suit- 
able quantity  of  water,  the  mass  can  be  moulded  into 
any  requiied  shape,  or  applied  as  a  thin  furnace  lining, 
and  when  fired  will  stand  a  high  temperature  for  a  long 
time.— W.  C.  H. 

Cement  ;•      Manufacture    of .     S.    0.    Cowper-Coles, 

London.     Eng.  Pat.  22,425,  Oct.   10,   1906. 

The  clinkering  of  the  cement-forming  materials  is  effected 
by  means  of  an  electric  current.  The  raw  materials, 
especially  a  mixture  of  disintegrated  blast-furnace  slag 
and  the  requisite  amount  of  calcium  carbonate,  are  wetted 
with  a  weak  acid  solution  to  reduce  the  resistance  of  the 
mass  to  the  passage  of  the  current,  until  the  mass  has 
reached  such  a  temperature  that  it  conducts  the  current 
itself.  The  raw  materials  may  be  subjected  to  a  pre- 
liminary heating  to  a  certain  extent,  and  then  discharged 
on  to  a  travelling  belt  or  table,  by  which  they  are  carried 
between  the  electrodes. — W.  C.  H. 

Cemeni-burning  furnace.     W.    E.   Snyder,   Nazareth,   Pa. 

U.S.  Pat.  876,602,  Jan.  14,  1908. 
The  furnace  consists  of  a  rotating  annular  hearth  pro- 
vided with  a  fixed  reverberatory  hood.  Means  are 
supplied  for  forcing  a  current  of  air  in  a  direction  opposite 
to  that  in  which  the  hearth  moves.  A  series  of  arc- 
electrodes  is  arranged  within  the  hood  above  the  hearth, 
the  individual  carbons  composing  the  series  being 
"  staggered,"  so  that  the  arcs  produced  extend  diagonally 
across  the  entire  width  of  the  hearth ;  the  distance 
between  the  successive  carbons  diminishes  progressively 
from  the  charging  to  the  discharging  end.  Means  are 
provided  for  raising  or  lowering  the  hearth  relatively  to 
the  carbons.  An  electro-magnet  is  placed  above  the 
electrodes,  and  a  current  is  passed  from  this  electro- 
magnet through  the  hearth  so  as  to  increase  the  effect 
of  the  arc-electrodes. — A.  G.  L. 

Cement ;      Process   and   apparatus   for   burning in 

tubular,  rotary  furnaces.  T.  M.  Morgan.  Second 
Addition,  dated  Sept.  16,  1907,  to  Fr.  Pat.  365,523, 
April  24,  1906. 

See  Eng.  Pat.  8760  of  1907  ;    this  J.,  1908,  23.— T.  F.  B. 
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Manganiferous  pig-irons.    L.  Guillet. 
146,  74—75. 


Compt.  rend.,  1908, 


Further  study  of  these  alloys  has  shown  that  the  author's 
former  conclusions  (this  J.,  1907,  1094)  were  erroneous. 
These  alloys,  like  the  corresponding  nickel  alloys,  do 
contain  y-iron  when  the  percentage  of  manganese  is  high 
enough.  They  also  contain  a  carbide,  the  amount  of 
which  increases  with  the  percentage  of  manganese. 
The  manganese  displaces  tho  eutectic- point,  which  occurs 
with  a  lower  percentage  of  carbon  than  in  iron-carbon 
alloys  :  the  alloy  containing  3-6  per  cent,  of  carbon 
and  15  per  cent,  of  manganese  is  practically  pure  eutectic. 
Certain  of  tho  alloys  contain  carbide  and  y-iron  without 
any  eutectic  :  this  carbide  is  probably  produced  by 
segregation  aftor  solidification.  As  the  percentage  of 
manganeso  added  to  a  grey  pig-iron  increases,  y-iron 
appears  before  the  disappearance  of  the  graphite. — J.  T.  D. 

/<\ rro-chrornes    containing    high    percentages    of    carbon  ; 

Analysis  of .      A.  Caflin   and  F.   Dhuique-Mayer. 

Monit.  Scient.,  1908,  22,  88—91. 

For  tho  estimation  of  tho  total  carbon  the  authors  reject 
as    unsuitable    all    methods    involving    tho    preliminary 
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separation  of  the  carbonaceous  material,  and  estimation 
by  direct  combustion  in  oxygen  alone  was  found  to  be 
tedious,  with  incomplete  oxidation  of  the  carbon  in  the 
case  of  rich  ferro-chromes.  The  method  recommended 
is  direct  combustion  in  oxygen  in  the  presence  of  lead 
peroxide.  The  ferro-chroine  is  reduced  to  an  impalpablo 
powder,  and  0-25  grm.  is  weighed  out  and  mixed  with 
1*5  grm.  of  lead  peroxide.  The  mixture  is  placed  in  a 
porcelain  boat  9  cm.  long  and  2  cm.  broad,  and  heated 
in  a  current  of  pure  oxygen  in  a  porcelain  tube  glazed 
inside.  The  tube  is  heated  gradually  to  a  dull  red  heat 
when  gases  due  to  the  oxidation  of  impurities  (sulphur, 
etc.)  are  rapidly  given  off,  and  soon  after  the  carbon  is 
oxidised,  the  carbon  dioxide  being  absorbed  in  an 
ammoniacal  solution  of  barium  chloride.  The  barium 
carbonate  formed  in  the  absorption  vessels  is  filtered 
off.  dissolved  in  hydrochloric  acid,  converted  into  barium 
sulphate  and  weighed  as  such.  The  combustion  is  com- 
plete in  3 — 4  hours,  but  it  is  advisable  to  continue  the 
heating  for  one  hour  longer.  The  chromium  may  be 
estimated  by  the  usual  method  involving  a  fusion  with 
sodium  peroxide.  In  the  case  of  the  estimation  of  the 
iron  after  a  sodium  peroxide  fusion,  it  was  found  that 
incomplete  oxidation  of  organic  matter  (carbides)  causes 
high  results  with  the  potassium  permanganate  titration. 
The  finely  powdered  ferro-chrome  is  therefore  subjected 
to  a  preliminary  calcination  for  2 — 3  hours  before  fusion 
with  sodium  peroxide. — 0.  F.  H. 

Converter-matte     from     copper-concentrates ;      Production 

of    by      pot -roasting      and      smelting.        G.    A. 

Packard.     Bi-monthly   Bull.    Arner.    Inst.    Min.    Eng., 
1908.  75—79. 

Owing  to  the  lack  of  a  reverberatory  furnace,  experi- 
ments were  made  as  to  the  applicability  of  "  pot-roasting  " 
to  the  treatment  of  copper-concentrates.  The  materials 
used  consisted  of  8  mm.  jig-concentrates  and  0-5  mm. 
table-concentrates,  from  the  San  Juan  district.  Colo., 
containing  pyrite,  chalcopyrite,  and  galena,  and  also 
copper  ore  which  had  been  crushed  through  an  8-mm. 
screen  and  partially  roasted.  The  charge  consisted  of 
253-5  lb.  of  the  partially  roasted  ore,  174-5  lb.  of  table- 
concentrates,  158-5  lb.  of  jig-concentrates,  and  63  lb.  of 
limestone.  It  was  well  moistened,  and  fdled  into  an  iron 
pot,  ^  in.  thick,  23  in.  high,  and  25  in.  diam.  at  top  and 
15  in.  at  bottom.  The  pot  had  a  circular  grate  of  sheet 
iron,  £  in.  thick,  5-5  in.  above  the  bottom  and  having  a 
number  of  holes  (§  in.  diam.)  1J  in.  apart.  The  charge 
rested  on  a  small  quantity  of  glowing  charcoal  placed 
on  a  layer  of  coarse  limestone  on  the  grate.  The  pot  was 
set  on  a  brick  foundation  having  an  opening,  9-5  in.  square, 
into  which  the  blast  of  air  was  delivered,  the  pressure 
being  indicated  by  a  water-gauge.  The  charge  was 
treated  in  three  portions,  the  unsintered  fines  from  the 
first  two,  together  with  the  fines  formed  in  crushing, 
being  added  to  the  third. 


Weight  of 
mixture. 

Time. 

Pressure  in 

inches  of 

water. 

„      No.  2 

„       No.  3  

lb. 

200 
280 
308 

Hours. 
5-75 

7 
8-25 

10—14 
8 — 14 
8—14 

Total  weight  of  ore  and  limestone   649.5  lb. 

Total  weight  of  product 534-5  lb. 

The  product  was  well  sintered.  Analysis  showed  that 
69  per  cent,  of  the  sulphur  had  been  removed.  It  is 
concluded  that  under  more  favourable  conditions,  with  a 
furnace   of   greater   height   and    a    greater    volume   and 

Jiressure  of  blast,  it  might  be  more  economical  where 
uel  is  expensive,  to  treat  copper  concentrates  by  "  pot- 
roasting  "  than  by  roasting  and  smelting  in  a  rever- 
beratory furnace,  previous  to  converting.  An  important 
point  is  the  coarseness  of  the  charge  :  in  the  experiments 
described,  the  best  results  both  as  regards  elimination 
of  sulphur  and  sintering  of  the  product,  were  obtained 
with  the  coarsest  (8  mm.)  concentrates. — A.  S. 


Silicon-copper.     M.     Philips.     Metallurgie,     4,     587 — 92, 
et  seq.    (Sept.  8,  22,  1907.) 

A  historical  review  of  the  attempts  to  prepare  alloys 
of  silicon  and  copper  and  to  determine  their  constitution 
chemically.  In  order  to  clear  up  some  of  the  points 
still  unsolved,  the  author  took  some  pure  electrolytic 
copper  (0'5  grm.),  surrounded  it  with  pulverised  silicon, 
and  heated  it  to  redness  in  a  porcelain  crucible  in  the 
electric  furnace,  in  a  current  of  hydrogen  for  10  hrs. 
No  absorption  of  silicon  by  the  copper  was  noted. 
Copper  turnings  were  embedded  in  finely  ground 
crystallised  silicon  and  heated  to  between  700  and 
750°  for  5  hrs.,  the  copper  not  showing  signs  of  having 
melted  during  the  experiment.  The  temperature  was 
later  verified  by  a  blank  experiment  with  a  Le  Chatelier's 
pyrometer.  When  removed  the  copper  was  found  to 
have  become  very  brittle,  and  showed  a  uniform  fracture 
of  silver  white  colour,  and  on  analysis  showed  9-56  per 
cent,  of  combined  silicon.  The  behaviour  is  pointed  to 
as  very  singular,  indicating  what  one  might  term  "  a 
silicon  cementation,"  hitherto  only  known  in  case  of  metals 
of  great  similarity  to  each  other  like  iron,  cobalt,  nickel, 
and  chromium.  Two  alloys  of  copper  87  and  91  and 
silicon  12  and  9  per  cent.,  respectively,  were  made  by 
fusion  in  a  crucible.  The  silicide  of  copper  could  not  be 
isolated  from  these  alloys  by  any  chemical  or  electrochemical 
means.  Alloys  made  by  melting  copper  with  an  excess 
of  silicon  did  not  show  that  the  compound,  Cu2Si, 
was  formed.  The  methods  of  analysis  of  these 
mixtures  of  copper,  copper  silicide  and  free  silicon  being 
found  at  fault,  a  new  method  was  devised  depending 
on  the  reaction:  Si  +  4KOH  =  K4Si04  +  2H2.  The  total 
silicon  present  was  found  from  K4Si04,  and  the  free 
silicon  from  the  hydrogen  evolved.  From  this  method 
the  author  concluded  that  a  compound,  Cu7Si2,  exists  in 
the  alloys  of  copper  and  silicon.  No  copper-silicon  alloy 
could  be  prepared,  by  heating  at  the  highest  temperature 
of  the  wind-blown  coke  furnace  used  by  the  author,  from 
a  mixture  of  carborundum  and  copper  oxide,  although 
copper  was  reduced.  The  sp.  gr.  of  copper-silicon  alloys 
is  inversely  proportional  to  the  percentage  of  silicon 
present.  An  alloy  containing  free  silicon  was  melted 
and  cooled  at  various  rates,  the  rate  of  cooling  having  no 
effect  on  the  amount  of  silicon  combined.  Because  of  their 
great  brittleness  these  alloys  of  high  silicon  content 
are  not  used  in  commerce,  beyond  serving  as  deoxidising 
agents  in  the  foundry. 

Iron  in  copper  alloys  ;    Colorimetric  method  for  the  deter- 
mination of  small  percentages  of .     A.  W.  Gregory. 

Chem.  Soc.  Trans.,  1908,  93,  93—95. 

The  method  is  based  upon  the  red  colour  reaction  given 
by  ferric  salts  with  a  solution  of  salicylic  acid  in  presence 
of  sodium  acetate  and  acetic  acid,  the  blue  or  green 
colour  due  to  the  copper  being  destroyed  by  the  addition 
of  potassium  cyanide.  0-2  grm  of  the  alloy  is  dissolved 
in  the  smallest  possible  quantity  of  strong  nitric  acid, 
and  if  tin  or  antimony  be  present,  the  solution  is  diluted 
slightly  and  filtered.  Lead,  if  present,  is  removed  as 
sulphate.  The  solution  is  treated  with  20  c.c.  of  a  con- 
centrated solution  of  sodium  acetate  and  10  c.c.  of  a  2  per 
cent,  solution  of  salicylic  acid  in  glacial  acetic  acid,  and 
then  a  3  per  cent,  solution  of  potassium  cyanide  (a  strong 
solution  will  not  answer  the  purpose)  is  added  gradually 
until  the  green  colour  has  disappeared  and  the  precipitate 
of  copper  cyanide  has  re-dissolved.  The  solution  is  then 
made  up  to  a  definite  volume  and  the  red  colour  due 
to  iron  matched  by  adding  a  standard  solution  of  ferric 
chloride  to  a  mixture  of  20  c.c.  of  sodium  acetate  solution 
and  10  c.c.  of  the  acetic  acid  solution  of  salicylic  acid 
diluted  to  about  the  same  volume  as  the  solution  of  the 
alloy.  Results  are  given  showing  the  accuracy  of  the 
method. — A.  S. 

Lead  oxide  and  silica.       W.  Mostowitsch.       Metallurgie, 
1907,  4,  647—655. 

Mixtures  of  rock  crystal  (99-96—99-97  per  cent,  of 
silica)  and  lead  oxide,  in  different  proportions,  were 
fused,  and  the  products  examined.  Combination  took 
place  at  700°— 800°  C,  in  most  cases  below  750°  C.  :  the 
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products  were  solutions  of  lead  oxide  in  lead  glasses  or 
silicates.  The  solubility  of  the  lead  oxide  increases  with 
the  temperature.  On  cooling  the  products,  the  dissolved 
lead  oxide  gradually  separates,  with  evolution  of  heat. 
The  characters  of  the  products  are  shown  in  the  following 
table  :  — 


order  to  mask  the  green  colour  of  the  chromium  salts,  it 
is  necessary,  with  1  grm.  of  tin,  to  use  about  3  c.c.  of  a 
solution  of  the  indicator  of  a  strength  equal  to  0-034  c.c. 
of  the  bichromate  solution,  of  which  1  c.c.  =0-01  grm. 
of  tin.  The  method,  which  has  been  found  to  give 
accurate  results  with  tin,  ferro-tin,  and  Britannia  metal, 


Composition. 

Si02. 

Physical  characters. 

Intervals  of : 

Temperatures  of 

Softening    and    melting 

formation. 

temperatures. 

Per  cent. 

1 

6PbO  :  Si02 

4-32 

Dark    brown,    hard    and    brittle ;      dark 
yellow  when  powdered.     Contains  little 
"  glass." 

709  —794°  C. 

740° — 789°  C.  ;   melts  to  a  thin 
liquid  ;   solidifies  suddenly. 

2 

5PbO  :  Si02 

5-14 

Lighter  colour  than  No.  1 ;   wax-like,  and 

727°— 798°  C. 

736° — 796°  C.  ;    melts  etc.,  like 

* 

contains    more    "  glass "    than    No.    1. 
Resembles  PbO  when  powdered. 

No.  1. 

3 

4PbO  :  Si02 

6-34 

Hard,  brittle,  amber-coloured  mass.     When 

709°— 726°  C. 

719° — 729°  C. ;    melts,  etc.,  like 

(subsilicate) 

powdered,  is  of  lighter  colour  than  PbO. 

No.  1. 

4 

3PbO  :  SiOo 

8-51 

Hard,  wax-like  mass. 

700°— 725"  C. 

714°— 725°  C. 

5 

2-5PbO  :  Si02 

9-78 

Light  yellow  brittle  mass  ;    greyish-white 
powder  ;     contains    much   "  glass." 

708°— 732°  C. 

728°— 740°  C. 

6 

2PbO  :Si02 

11-94 

Dark    amber-coloured    glass ;     powder    of 

718°— 720°  C. 

Begins  to  soften  at  730°  C.  ;  thin 

(singulosilicate) 

lighter  colour  than  No.  5. 

at  765°  C. 

7 

4PbO  :  3Si02 

16-89 

Light-yellow,      strongly     refractive     and 

709°— 720°  C. 

Softens  at  740°  C,  and  remains 

(sesquisilicate) 

iridescent  glass  ;    white  powder. 

viscous. 

8 

PbO  :  Si02 

21-32 

Colourless      crystal     glass :       snow-white 
powder. 

709°— 724°  C. 

Softens  at  740°— 750°  C. 

All  of  the  products,  when  finely  powdered,  are  soluble 
in  hot  dilute  nitric,  hydrochloric  and  acetic  acids,  with 
separation  of  amorphous  silica.  The  silicate,  PbO,Si02. 
is  also  soluble  in  hot  dilute  alkalis  with  formation  of 
alkali  silicate  and  plumbate  ;  from  the  solutions,  nitric 
acid  precipitates  amorphous  silica,  whilst  hydrochloric 
acid  precipitates  crystalline  lead  chloride  and  silica.  At 
350° — 600°  C,  the  lead  oxide  in  the  silicates  is  reduced 
by  hydrogen  first  to  lead  suboxide,  Pb20,  and  then  to 
metal.  (The  reduction  of  free  lead  oxide  by  hydrogen 
begins  at  290°— 300°  C.  with  formation  of  the  gray  sub- 
oxide ;  at  410°  C.  the  reduced  metallic  lead  collects  in 
the  form  of  globules.)  The  silicates  can  also  be  reduced 
by  means  of  carbon  monoxide  or  hydrocarbons. 

These  results  indicate  that  in  the  roasting  of  galena, 
the  proportion  of  silica  in  the  charge  is  an  important 
factor.  When  sulphide  ores  of  lead  are  roasted  in  presence 
of  silica  at  700°— 750°  C,  the  lead  oxide  formed  will 
combine  with  the  silica.  The  silicate  thus  produced  will 
dissolve  further  quantities  of  lead  oxide,  the  solubility 
of  the  latter  increasing  with  rising  temperature.  The 
silica  will  thus,  at  high  temperatures,  prevent  the  lead 
oxide  from  being  converted  into  sulphate.  This  occurs 
for  example  in  the  slagging-roasting  of  galena  in  con- 
tinuous reverberatory  furnaces  and  in  the  Huntington- 
Heberlein  and  Savelsbeig  processes.  In  the  cooler  portions 
of  the  furnaces :  for  example,  on  the  upper  hearth  of  a 
furnace  with  two  hearths,  the  temperature  is  not  high 
enough  for  the  formation  of  silicates,  and  the  lead  oxide 
is  converted  into  sulphate  by  the  sulphur  trioxide  in  the 
furnace  gases ;  the  sulphur  content  of  the  ore-charge 
remains  unaltered  or  is  only  reduced  by  1 — 2  per  cent. 
This  confirms  the  view  that  in  the  roasting  proper,  where 
the  temperature  rises  to  700°  C.  and  above,  the  silica 
exerts  a  very  favourable  effect.  The  separation  of  metallic 
lead  in  the  furnace-charge  frequently  observed,  is  due, 
in  part,  to  the  reduction  of  lead  silicates  by  reducing 
gases  from  the  fire.  —A.  8. 

Tin   [in   alloys] ;      Volumetric   determination   of by 

mi  mis  oj  jjotassivm  bichromate.  H.  Reynolds.  Chem. 
News.  Hios,  97,  13—15. 
In  the  determination  of  tin  by  means  of  potassium 
bichromate,  the  chief  difficulties  are  the  prevention  of 
Oxidation  during  the  dissolving  operation  and  titration, 
and  the  observation  of  the  end-point  of  the  titration. 
The  author  proposes  to  use  us  indicator  a  sulphonation 
product  of  azoDenzene,  prepared  by  healing  nzobenzene 
with  strong  sulphuric  acid  until  a  violent  reaction  sets  in, 

and  then  pouring  the  whole  into  water.  The  dec])  red 
solution  thus  obtained  is  decolorised  by  stannous  chloride, 
and  the  colour  is  restored  by  potassium  bichromate.     Tn 


is  as  follows : — 20  c.c.  of  concentrated  hydrochloric  acid 
are  placed  in  an  Erlenmeyer  flask  through  the  neck  of 
which  pass  a  long  tube  reaching  to  about  1-5  cm.  of  the 
bottom,  and  a  short  tube  about  6  mm.  wide  at  the  top 
and  2  mm.  at  the  bottom,  where  it  is  cut  off  obliquely. 
The  short  tube  has  a  side  hole  just  below  the  cork.  The 
flask  is  filled  with  carbon  dioxide  which  has  been  freed 
from  oxygen  by  passing  it  through  titanous  sulphate 
and  then  through  sulphuric  acid.  The  acid  in  the  flask 
is  now  heated  nearly  to  boiling,  allowed  to  cool  in  the 
current  of  carbon  dioxide,  and  0-6 — 1  grm.  of  the  metal 
in  a  basket  of  platinum  gauze  introduced.  When  no 
more  gas  is  evolved,  the  solution  is  heated  nearly  to 
boiling,  and  standardised  potassium  bichromate  solution 
run  in  through  the  short  tube.  Just  before  the  end-point 
is  attained,  the  indicator  is  added,  the  platinum  basket 
removed,  and  the  titration  completed  by  running  the 
bichromate  direct  into  the  solution. — A.  S. 

Colloidal  silver  solutions ;     Action  of  some  electrolytes  on 

■ and  the  coagidation  process.     H.    W.    Woudstra. 

Z.  physik.  Chem.,  1908,  61,  607—625. 

The  author  examined  the  effect  of  electrolytes  on  silver 
sols,  i.e.,  colloidal  silver  solutions,  prepared  by: — (1), 
reduction  of  silver  citrate  by  hydrogen  at  90°  C,  taking 
up  in  water,  adding  a  little  ammonia,  and  dialysing 
(Muthmann,  Ber.,  20,  983) ;  (2),  reduction  of  silver  nitrate 
by  ferrous  citrate  (Carey  Lea,  Amer.  J.  Science,  7,  481  ; 
also  this  J.,  1901,  387) ;  and  (3),  cathodic  disintegration 
(Bredig,  this  J.,  1899,  281).  When  the  sols  are  allowed 
to  drop  slowly  into  solutions  of  electrolytes,  coagulation 
takes  place,  with  peculiar  colour  changes.  The  character 
of  the  colour  is  governed  by  the  nature  of  the  anion  ; 
chlorides  with  the  exception  of  lead  chloride  give  a  bluish  - 
white  similar  to  silver  chloride  precipitates.  Lend 
chloride  solutions  coagulate  the  sols  with  production  of 
a  wine  red  colour.  The  coagulating  influenco  of  the 
electrolyte  increases  with  the  valency  of  the  cation. 
The  sensitiveness  of  Muthmann's  silver  sol  towards 
electrolytes  increases  with  time  and  rises  with  its  con- 
centration. Muthmann's  sol  like  those  of  Carey  Lea  and 
Bredig,  is  electronegative. — W.  S. 

Patents. 

Iron   alloy.    •'.    Ranch,   South   Tottenham.     Eng.    Pat. 

26,304,  Nov.  !»,  1906. 
It    is    found    that    iron    and    tantalum    can     be    alloyed 
together  much  more  readily  in  the  presence  of  vanadium, 
producing  alloys  very  suitable  for  the  hard  wearing  parts 

of  machinery.     The  process  recommended  is  to  add  to 

tho  molten  iron  (100  parts)  the  melted  vanadium  (S    -10 
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5»rts)  with  the  tinal  addition  of  molten  tantalum  (4 — 10    I 
xvar.*\     The  product  is  stirred  and  east  in  a  mould. 

— C.  A.  W. 

Jron  and  steel  ;     Plating ui/h  alloys  of  aluminium. 

Deutsche    Waehwitzmetall   Akt.-tJes.,    Hersbruck.  Bav. 

Eng.    Pat.    4428,    Feb.    ±2,    1907.     Under   Int.    Conv. 

Not.  22,  1906. 
See  Fr.  Fat.  374.814  of  1907  :  this  J.,  1907.  874.— T.  F.  B. 

VruciUe  furnace  for  nulling  urWablc  iron,  ingot  iron,  steel 
or  the  lib.  A.  Lindemann.  Hagen,  Westphalia.  Eng. 
Pat.  14.1)24.  June  29,  1907. 
The  air  supply,  which  is  heated  by  passing  through  the 
double  walls  of  the  furnace,  is  admitted  partly  through 
the  grate  and  partly  above  the  grate  through  corner 
openings  in  the  walis  so  arranged  that  the  blast  from 
each  opening  is  admitted  in  a  similar  direction  along  the 
wall.  Air  is  also  admitted  through  openings  at  the  same 
level  in  the  hollow  crucible  supports. — O.  F.  H. 

Steel ;      Cementation    of .     C.    Davis,    U.S.    Navy, 

A>signor  to  Carnegie  Steel  Co.,  Pittsburg,  Pa.  U.S. 
Pat.  876.862,  Jan.  14,  1908. 
Armour  plates  are  treated  by  applying  carbon  to  one 
face  of  the  plate,  excluding  air  fiom  this  side,  and  passing 
a  current  of  electricity  through  the  carbon  and  steel 
plate  until  this  face  is  in  an  approximately  molten  con- 
dition, the  other  face  being  at  the  same  time  cooled  by 
blowing  air  against  it. — A.  G.  L. 

Chromium  and  .silica  ;     Elimination  of from  iron  ores. 

J.  J.  Hart  and  W.  H.  Wickham,  London.  Eng.  Pat. 
516,  Jan.  8,  1907. 

The  finely  pulverised  ore  is  mixed  with  suitable  quantities 
of  soda  ash  and  quicklime,  these  quantities  being  adjusted 
according  to  the  amount  ot  chromium  present.  If  it  be 
desired  to  remove  silica  also,  equivalent  amounts  of  soda 
ash  or  caustic  soda  must  be  added,  with  one  per  cent,  of 
•Chili  saltpetre  in  each  case.  In  this  case,  no  lime  need 
be  used.  The  mixture  is  now  roasted  in  a  reverberatory 
furnace,  the  hearth  of  which  consists  of  an  endless  band 
■which  moves  forward  towards  the  outlet.  The  passage  of 
the  charge  occupies  about  two  minutes  at  a  temperature  of 
about  700°  F.  The  mass  is  then  discharged  into  trucks, 
which  are  carried  up  a  tower,  encountering  in  their  passage 
water  sprays  which  wash  out  all  soluble  salts.  The 
Tesidue  is  finally  dried  by  passage  down  a  second  tower, 
which  is  fitted  internally  with  inclined  baffle-plates 
heated  by  the  flue  gases  from  the  furnace. — C.  A.  W. 

Zinc  ;•     Recovery  of from  liquors  resulting  from  the 

wet  copper  process.  J.  Raschen.  J.  M.  Taylor,  J.  W. 
Kvnaston  and  The  United  Alkali  Co.,  Ltd.,  Liverpool. 
Eng.  Pat.  712,  Jan.  10,  1907. 

Zinc  hydroxide  is  precipitated  (without  boiling)  from 
waste  liquors  containing  iron,  by  adding  the  theoretical 
quantity  of  milk  of  lime  or  other  alkaline-earth,  the 
liquid  being  well  stirred  during  the  process.  The  pre- 
cipitate is  filtered  off  and  any  ferrous  hydroxide  present 
is  oxidised  by  exposure  to  air,  after  which  the  hydroxide 
is  treated  with  acid,  or  converted  into  zinc. — A.  G.  L. 

Zinc  from  its  ores  or  compounds ;     Separation  of . 

H.  L.  Sulman.  Fr.  Pat.  382,241,  Sept.  26,  1907.  Under 
Int.  Conv.,  Oct.  1,  1906. 

See  Eng.  Pat.  21,672  of  1906  ;  this  J.,  1907,  1144.— T.  F.  B. 

Metallic  surfaces  ;     Process  for  the  removal  of  scale  and 

oxide  from  .     S.  O.  Cowper-Coles,  London.     Eng. 

Pat.  906,  Jan.   14,   1907. 

The  metal  is  heated  to  redness  in  a  closed  box,  preferably 
of  iron,  through  which  is  passed  a  current  of  carbon 
monoxide  gas,  free  from  carbon  dioxide. — O.  F.  H. 

Copper,  nickel,  copper  alloys,  and  nickel  alloys ;     Process 

for  welding .     W.  Schieber,  Klosterneuburg,  Austria. 

Eng.  Pat.  2361,  Jan.  30,  1907. 

See  Fr.  Pat.  374,145  of  1907  ;  this  J.,  1907,  828.— T.  F.  B. 


Fluxes  for  brazing  ;    Manufacture  of .     H.  W.  Lake, 

London.  From  H.  F.  Strout,  Brookline,  J.  C.  Bassett, 
Cambridge,  and  T.  E.  Parker,  Lowell,  Mass.,  U.S.A. 
Eng.  Pat.  9559,  April  24,  1907. 

See  Fr.  Pat.  377,168  of  1907  ;  this  J.,  1907, 1053.— T.  F.  B. 

Ore  concentrating  jigs.     H.    W.    Foust,    Baxter   Springs, 

Kansas,  U.S.A.  Eng.  Pat.  18,051,  Aug.  8,  1907. 
This  invention  relates  to  ore  concentrating  jigs,  of  the 
kind  in  which  the  ore  is  washed  on  stationary  beds,  by 
forcing  up  water  from  underneath  by  means  of  recipro- 
cating plungers.  These  plungers  work  in  chambers  on 
each  side  of  the  cell  containing  the  ore  bed.  A  valve 
is  arranged  at  some  distance  above  this  bed,  so  that  the 
heavy  ore  as  it  accumulates,  is  forced  by  its  own  weight 
into  the  casing  of  the  valve,  lifting  the  latter,  and  thereby 
obtaining  access  to  a  discharge  pipe.  The  invention  is 
intended  primarily  for  the  separation  of  lead  oi  zinc  ores. 

— C.  A.  W. 

Filter  for  concentrating  ores.     H.   W.   Foust.     Fr.   Pat. 

382,299,  Aug.  23,  1907. 
See  Eng.  Pat.  18,051  of  1907  ;    preceding.— T.  F.  B. 

Roasting  furnace  ;    Mechanical .     R.   von  Zelewski, 

Engis,  Belgium.  Eng.  Pat.  21,961,  Oct.  4,  1907. 
Under  Int.  Conv.,  Oct.  13,  1906. 
The  improvement  claimed  consists  in  an  arrangement 
of  the  stirring  apparatus  by  which  the  stirring  arms  in 
the  lowest  hearth  or  finishing  end  of  the  furnace  may 
be  worked  independently  of  the  others.  By  this  means 
the  ore  at  the  finishing  end  of  the  furnace  may  be  stirred 
until  "  finish-roasted  "  while  the  other  portion  remains 
at  rest.— 0.  F.  H. 

Roasting  furnace  ;    Mechanical .     R.   von  Zelewski. 

Fr.  Pat.  382,138,  Sept.  21,  1907. 
See  Eng.  Pat.  21,961  of  1907  ;  preceding.— T.  F.  B. 

Ores  ;   Furnace  for  roasting .     A.  D.  Lee,  Brookline, 

Mass.     U.S.   Pat.   876,567,   Jan.    14,    1908. 


The  furnace  is  provided  with  an  ore  inlet  at  the  top, 
and  with  means  for  supplying  heat  to  it  below.  Beneath 
the  inlet  is  arranged  a  rotating  member  provided  at 
different  levels  with  a  number  of  projecting  shelves 
sloping  downwards,  each  shelf  being  of  greater  diameter 
than  the  one  above  it.  A  casing  surrounds  the  rotating 
member,  and  is  provided  with  fixed  blades  "  co-operating  " 
with  each  shelf,  and  with  an  annular  extension  below 
each  shelf. — A.  G.  L. 

Vanadium  ;    Process  of  reducing  metallic  sulphides,   and 

producing .     F.   M.   Becket,   Niagara  Falls,   N.Y. 

U.S.  Pat.  876.313,  Jan.  14,  1908. 
Alloys  are  produced  by  smelting  together  a  sulphide 
of  one  of  the  alloying  elements,  a  compound  of  silicon 
and  carbon,  e.g.,  carborundum,  and  a  substance  containing 
the  other  alloying  metal. — A.  G.  L. 
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Gas -converting  process  [for  gases  from  smelting  furnaces, 
etc.].  G.  C.  Carson,  Denver,  Colo.  U.S.  Pat.  876,437, 
Jan.  14,  1908. 

A  blast  of  air  mixed  with  gases  from  smelting  or  other 
furnaces  is  passed  through  a  bed  of  carbon  having  a 
central  zone  of  high  temperature.  The  oxides  in  the 
furnace  gases  and  flue-dust  are  reduced  to  the  corre- 
sponding metals  and  metalloids,  and  the  carbon  monoxide 
formed  gives  up  its  heat  to  cold  carbon  above  the  hot 
zone.  The  metalloids  pass  to  condensing  chambers 
through  openings  in  the  walls  surrounding  the  fuel  bed. 
The  ash  and  reduced  metals  settle  into  water,  which  is 
agitated  to  wash  them  into  a  pit  beneath  the  bed  of 
carbon. — A.  T.  L. 

Ores  and  furnace  products  ;    Method  of  obtaining  oxide 

fumes    from .     H.     Pape,     Hamburg,    Germany. 

U.S.  Pat.  877,114,  Jan.  21,  1908. 

See  Fr.  Pat.  372,567  of  1906  ;  this  J.,  1907,  533.— T.  F.  B. 

Copper    mattes  ;     Bessemer i zing   or    conversion    of 

into  blister  copper.  J.  D.  Burgess,  Tucson,  Ariz., 
Assignor  to  A.  Taylor  and  W.  H.  Taylor,  jun.,  San 
Francisco,  Cal.     U.S.  Pat,  877,292,  Jan.  21,  1908. 

The  apparatus  claimed  consists  of  a  series  of  boxes, 
secured  end  to  end  on  an  inclined  base.  Each  box  has  a 
fire-brick  lining  arranged  so  as  to  leave  a  longitudinal 
opening  through  the  box,  the  bricks  being  laid  in  broken- 
joint  arrangement.  Each  box  is  also  provided  with 
tuyeres  through  which  air  is  projected  downwards  and 
at  an  angle  towards  the  discharge  end  of  the  box.  The 
matte  is  fed  into  the  upper  end  of  the  uppermost  box, 
and  moves  progressively  downwards  towards  the  dis- 
charge end  of  the  apparatus,  its  movement  being  assisted 
by  the  blasts  of  air  forced  through  the  tuyeres.  Hollow 
castings  are  arranged  between  the  adjacent  ends  of  the 
boxes,  and  powdered  fluxes  such  as  silica  and  limestone 
are  fed  in  through  these  castings. — A.  G.  L. 

"  Blue-billy  "  ;  Sintering .     J.  G.  Bergquist.  Assignor 

to  American  Sintering  Co.,  Chicago,  111.  U.S.  Pat. 
877,394,  Jan.  21,  1908. 
Finely-divided  "  blue-billy "  is  agglomerated  into 
nodules  suitable  for  reduction  in  a  blast-furnace,  by 
mixing  it  with  flue-dust,  or  with  powdered  iron  ore  and 
slag-forming  material,  in  such  proportions  as  to  lower 
the  sintering-point  of  the  mixture  below  the  fusing-point 
of  fire-brick,  and  then  "  tumbling  "  the  mass  gradually 
through  a  suitable  receptacle  whilst  exposed  to  the 
action  of  a  fusing  temperature. — A.  G.  L. 

Metals  ;   Process  for  treating ,  and  converter  therefor. 

R.  L.  Lloyd.     Fr.  Pat.  381,808,  July  17.  1907.     Under 
Int.  Con  v.,  Aug.  4,  1906. 

See  U.S.  Pat.  851,816  of  1907  ;  this  J.,  1907,  619.— T.  F.  B. 

Tin  ;      Process  for  recovering  ' from  iron-tin  alloys 

(dross).     Robertson    und    Bense.      Ger.  Pat.  188,021, 
April  11,   1906. 

The  dross  is  dissolved  in  hydrochloric  acid,  chlorine, 
or  other  suitable  solvent  to  obtain  a  solution  of  stannic 
and  ferrous  chlorides,  from  which  the  tin  is  precipitated 
by  such  means  (electrolysis,  hydrogen  sulphide,  etc.) 
as  will  not  decompose  the  ferrous  chloride.  After  the 
removal  of  the  tin,  the  ferrous  chloride  is  decomposed 
by  healing,  and  the  hydrochloric  acid  or  chlorine  liberated 
is  used  again  for  dissolving  fresh  quantities  of  the  dross. 

— A.  S. 

Classifying  solid  materials  [ores],   etc.     Eng.    Pat,    7648. 
See  I. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{A.)— ELECTRO-CHEMISTRY. 

Hypochlorites  ;    Elect  rolytically  produced  fluids  containing 
,  etc.     F.  W.  Alexander.     See  VII. 


Patents. 

Electrolytic  apparatus.     M.  Ruthenburg,  Lockport,  N.Y. 
Eng.  Pat.  29,655,  Dec.  29,  1906. 

The  apparatus  consists  of  a  series  of  cells  each  containing 
a  cylindrical  cathode  of  wire  cloth  surrounding  a  porous 
cup  in  which  is  placed  a  large  carbon  rod  as  anode.  The 
material  treated  in  the  apparatus  is  a  solution  of  sodium 
chloride,  and  the  porous  cups  being  provided  with  sealed 
caps,  the  chlorine  evolved  at  the  anode  is  drawn  off 
by  pipes  to  be  absorbed  in  any  convenient  fashion.  Strong 
brine  is  delivered  by  pipes  to  the  bottom  of  each  porous 
cup,  and  the  spent  brine  overflows  through  discharge 
pipes  and  is  returned  to  the  main  supply  of  brine.  The 
sodium  hydroxide  solution,  which  forms  in  the  cathode 
chambers  surrounding  the  porous  cups,  is  withdrawn 
by  siphon  pipes  from  the  bottom  of  each  cell  and  delivered 
at  the  top  of  the  next  succeeding  cell  in  the  series,  the 
concentrated  solution  being  discharged  from  the  last  cell. 

—O.  F.  H. 

Electrolysis  of  alkali  chlorides  or  the  like  ;    Process  and 

apparatus   for   the .     J.    Billitzer,    Vienna.     Eng. 

Pat.  7757,  April  2,  1907. 

See  Fr.  Pat.  376,329  of  1907  ;  this  J.,  1907, 1015.— T.  F.  B. 

Electric   furnaces.     H.    L.    Hartenstein,    Duluth,    Minn., 
U.S.A.     Eng.  Pat,  20,650,  Sept.  17,  1907. 

The  furnace  is  provided  with  electrodes  enclosed  com- 
pletely within  the  furnace,  but  capable  of  being  moved 
vertically  or  transversely  from  without.  For  this  purpose, 
leads  pass  through  the  upper  walls  of  the  furnace  to  bent 
conductors  of  flexible  material,  e.g.,  copper,  which  supply 
the  current  to  rigid  steel  bars  holding  the  carbon  elec- 
trodes. Each  of  these  steel  bars  passes  through  a  yoke 
secured  to  a  shaft  passing  horizontally  through  the- 
furnace.  The  shaft  carries  a  pinion  wheel  engaging  a 
rack-shaft  on  one  side  of  each  steel  bar,  so  that  rotation 
of  the  shaft,  which  is  effected  from  without,  serves  to 
give  the  electrodes  an  up-and-down  motion,  whilst  quill- 
shafts  secured  to  these  first  shafts  effect  a  transverse 
motion. — A.  G.  L. 

Furnace  ;•     Electric .     H.   L.   Hartenstein.     Fr.   Pat. 

381,952,  Sept.  17,  1907. 

See  Eng.  Pat.  20,650  of  1907  ;    preceding.— T.  F.  B. 

Electric    furnaces.     G.    Brewer,    London.     From    E.    R. 

Taylor,   Penn  Yan,   N.Y.,   U.S.A.     Eng.   Pat.   26,130, 

Nov.  26,  1907. 
See  U.S.  Pat.  871,971  of  1907  ;  this  J.,  1908,  27.— T.  F.  B. 

Furnace  ;    Electric  — — .     P.  Lacroix  and  Comp.  Univer- 

selle  d' Acetylene.  Fr.  Pat.  381,862,  Nov.  22,  1906. 
The  furnace  may  be  used  for  continuous  or  alternating 
current,  two  or  more  adjustable  upper  electrodes  being 
connected  in  parallel  to  one  of  the  poles,  the  other  pole 
bein<r  connected  to  one  or  more  electrodes  placed  in  the 
base  of  the  furnace.  The  material  is  supplied  between 
the  upper  electrodes,  and,  in  crossing  the  arcs  produced 
between  the  upper  and  lower  electrodes,  it  receives  the 
full  heating  effects  of  the  arcs. — B.  N. 

Smelting;      Electric .     F.     Creel  man.     New     York. 

Assignor  to  The   Willson   Carbide   Works   Co.   of  St. 

Catherines,    Ltd.,   St.    Catherines.    Canada.      U.S.    Pat. 

8741UI.   Deo.  31,  1907. 
Calch'm  carbide  is  obtained  by  fusing  the  mixture  to 

be    treated    in   a    zone   of   fusion    produced    by   an   electric 

an-,  the  latter  being  maintained  l>\  a  source  of  energy 
of    practically    uniform    "amperage,"    notwithstanding 

variations  in  the  internal  resistance  of  the  furnace.  The 
latter  is  regulated  by  means  of  the  variations  in  electro- 
motive foioe  at  the  terminals,  so  as  to  restore  the  normal 
internal   resistant,  and   thus  restore   the   normal   voltage, 

and  maintain  an  approximately  uniform  expenditure 
of  energy.  The  fused  oarbide  Is  discharged  as  a  crustless 
pig.— B.  N. 
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Storage  battertu  ;    Electrolyte  for  alkaline .     T.   A. 

Edison,  Llewellyn  Park.  Orange,  N.J.,  Assignor  to 
Edison  Storage  Ratterv  Co.,  West  Orange,  N.J.  U.S. 
Pat.  878,446,  Jan.  14.  1908. 

As  active  materials  compounds  of  iron  and  nickel  are 
used,  together  with  an  alkaline  electrolyte  consisting  of 
the  hydroxide  of  potassium  or  sodium,  mixed  with  about 
2  per  cent,  of  lithium  hydroxide. — A.  G.  L. 

Voltaic   strong-current   arc.i ;     Process  for  the   production 

of  .     H.  Pauling,  Assignor  to  Salpetersaure  Ind.- 

(!es.,  lielsenkirchen,  Germany.  U.S.  Pat.  877,448, 
Jan.  21,  1908. 

See  Eng.  Pat.  S452  of  1906  ;  this  J.,  1906,  1052.—  T.  F.  B. 

Insulating    material ;    Process  for  the   manufacture   of   a 

vlastic  mas*  for  use  as  an ,  and  for  impregnating 

fibres.  E.  Mever-Zimmerli.  Ger.  Pat.  188,546,  Oct.  10, 
1905. 

The  plastic  material  is  prepared  by  mixing  together, 
in  a  heated  condition,  a  wax  of  vegetable,  animal  or 
mineral  origin,  and  Chinese  or  Japanese  wood  oil  or  other 
oil  of  similar  character. — A.  S. 

Tungsten  filaments,  etc.     Eng.   Pat.   24,028.     -See  II. 


Xitric  acid  or  nitric  oxide,  etc. 
See  VII. 


U.S.  Pat.  877,446. 


Cement  manufacture.     Eng.  Pat.  22,425.     See  IX. 

Saturated  fatty  acids,   etc.     Ger.   Pat.    189,332.     -See  XII. 

(B. )— ELECTRO-METALLURGY. 

Iron  and  steel ;   Electro-thermic  production  of .     J.  W. 

Richards.     J.    Franklin    Inst.,    1907,    164,    443—459; 
1908,  165,  47—58. 

Brasses  ;    Electrolytic  corrosion  of .     A.  T.   Lincoln, 

D.    Klein   and   P.    E.    Howe.     J.    of   Physical   Chem., 
1907,  11,  501—536. 

The  authors  have  studied  the  electrolytic  corrosion  of 
copper-zinc  alloys  ("  brasses  ")  by  a  method  similar  to 
that  used  by  Curry  (this  J.,  1906,  1104)  for  bronzes,  the 
alloy  being  used  as  anode  and  a  platinum  wire  as  cathode 
in  different  saline  solutions.  Alloys  containing  93-6, 
86-6,  76-3,  73-4,  66-5,  60-3,  56-8,  51-3,  47-6,  22-6,  10-5, 
and  3-1  per  cent,  respectively  of  copper  were  annealed 
for  two  weeks  at  400°  C.  The  test  alloys  thus  represent 
all  the  different  solid  solutions  stable  at  400°  C,  with  the 
exception  of  the  y-phase  (see  this  J.,  1905,  241)  which 
yields  crumbly  alloys.  AT/1  solutions  of  sodium  chloride, 
sodium  sulphate,  sodium  nitrate,  sodium  acetate,  sodium 
carbonate,  ammonium  nitrate,  and  ammonium  oxalate 
were  used  as  electrolytes.  The  results  show  that  in  the 
electrolytic  corrosion  of  brasses  containing  50  per  cent. 
of  copper  and  above  (i.e.,  the  a-,  a  +  /3,  and  ^-phases), 
the  products  of  corrosion  contain  the  metals  in  about 
the  same  proportions  as  in  the  original  alloy.  The 
presence  of  -/-crystals  causes  a  considerable  decrease 
in  the  amount  of  coirosion,  and  the  products  contain 
relatively  less  copper  than  the  original  alloy  ;  in  the  case 
of  y  +  t  and  i  +  n-aWoyn.  practically  only  zinc  is  dissolved. 
In  sodium  chloride  solutions  the  product  of  the  corrosion 
is  a  light  green  flocculent  precipitate  which  becomes 
dark  yellow  on  standing;  in  these  solutions,  the  corrosion 
decreases  with  increasing  percentage  of  copper  in  the 
alloys.  In  sodium  sulphate  solution  the  amount  of 
•corrosion  is  practically  the  same  with  all  the  alloys,  but 
in  the  other  electrolytes  used,  the  corrosion  is  greater, 
the  lower  the  percentage  of  copper.  Similar  expeiiments 
with  copper-zinc  alloys  containing  also  0-7 — 1  per  cent, 
of  tin,  gave  analogous  results. — A.  S. 


Patents. 


—      J.    W.     MacKenzie, 
Co.,     G.m.b.H.,     Berlin. 


Furnace ;     Electric    melting    — 
London.     From     Bolle    und 
Eng.  Pat.  5751,  Mar.  9,  1907. 

The  furnace  is  designed  for  the  melting  of  quartz  and 
other   substances,   where   temperatures   of  2000°   C.    and 


upwards  are  required.  The  current  is  conveyed  to  the 
furnace  by  means  of  electrodes,  the  inner  faces  of  which 
form  open  or  closed  curves  having  their  centre  or  focal 
point  in  the  melting  pot.  The  melting  pot  is  thus  the 
centre  at  which  all  electric  current  radii,  starting  from 
these  curved  surfaces,  meet. — C.  A.  W. 

Electric  furnaces  for  metallurgical  purposes  ;    Means  for 

obtaining  thin  liquid  dross  in .     H.  Rochling  and 

W.  Rodenhauser,  Volklingen  on  the  Saar,  Germany. 
U.S.  Pat.  877,739,  Jan.  28,  1908. 

See  Fr.  Pat.  368,631  of  1906  ;  this  J.,  1907,  55.— T.  F.  B. 

Furnace ;     Electric for   fusion   and   reduction.     A. 

Schatzmann.  Fr.  Pat.  381,700,  Sept.  10,  1907.  Under 
Int.  Con  v.,  Sept.  13,  1906. 


Four  vertical  chambers,  e.  are  disposed  in  the  baso  of 
the  furnace,  at  equal  distances  apart,  these  containing 
adjustable  electrodes,  h,  and  communicating  by  the 
channels,  d,  with  four  vertical  cavities,  c.  The  latter 
contain  the  fused  material,  and  above  this  is  a  layer  of 
slag,  s.  both  material  and  slag  acting  as  conducting  and 
resistance  material  for  the  electric  current.  The  charge 
is  supplied  at  the  top  of  the  furnace,  and,  after  reduction, 
the  material  falls  drop  by  drop  through  the  layer  of  slag 
into  the  chambers,  c. — B.  N. 

Vanadium  alloys  ;    Production  of .     S.    O.   Cowper 

Coles,   London.     Eng.   Pat.    13,978,   June   17,    1907. 
Vanadium  oxide  is  fused  in  an  electric  furnace  one  of  the 
electrodes  of  which  is  of  carbon  and  the  other  of  the  metal, 
such  as  aluminium,  with  which  the  vanadium  is  to  be 
alloyed.— O.  F.  H. 

Ferrovanadium  ;    Process  of  reducing [electrically']. 

E.  F.  Price,  Niagara  Falls,  N.Y.,  Assignor  to  Central 
Trust  Co.,  N.Y.  U.S.  Pat.  875,208,  Dec.  31,  1907. 
The  vanadium  sulphide  ore  is  first  treated  to  convert 
the  metal  into  oxide,  and  the  latter  is  mixed  with  a  source 
of  iron  and  carbon,  in  the  minimum  proportion  required 
to  effect  reduction.  An  electric  current  is  passed  through 
the  charge,  the  zone  of  reduction  being  surrounded  by 
a  considerable  body  of  the  charge,  thus  protecting  the 
electrodes.  The  alloy  is  withdrawn,  and  the  charge 
materials  supplied  as  required.  By  mixing  silica  with 
the  charge,  a  high-silicon  ferro- vanadium  may  be  obtained, 
this  being  converted  into  a  low-silicon  alloy,  by  treating 
with  an  oxidising  agent,  or  an  oxide  of  a  constituent 
of  ferro-vanadium. — B.  N. 
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[Feb.  29,  1908. 


Metallic   coatings   upon    other   metals ;     Electrolytic    'pro- 
duction of  lustrous .     A.  Classen.  Aachen,  Germany. 

Eng.  Pat.  17,968,  Aug.  7,  1907. 

See  Third  Addition  to  Fr.  Pat.  350,964  of  1905  ;  this  J.. 
1908,  28.— T.  F.  B. 

Metallic  dark  coatings  upon  metals  ;    Electrolytic  process 

for    the    production    of .     A.     Classen,     Aachen, 

Germany.     Eng.  Pat,  17,969,  Aug.  7,  1907. 

See  Fourth  Addition  to  Fr.  Pat,  350,964  of  1905  ;  this 
J.,  1908,  28.— T.  F.  B. 

Copper;    Apparatus   for   refinim [electrolytic-ally]. 

F.  L.  Antisell.  New  York.     U.S.  Pat.  875,641,  Dec.  31. 

1907. 
Between  the  electrodes,  suspended  in  an  electrolyte  in 
a  suitable  tank,  is  a  suspended  diaphragm,  consisting  of 
a  frame  of  non-conductincr  material,  having  removable 
wooden  panels  of  "  rotary  cut  wood  veneer  "  secured 
between  its  side  and  cross  pieces. — B.  N. 

Copper  ;    Process  of  precipitation  of  electrolytic in 

the  form  of  sheets  or  cylinders,  by  means  of  iron  or  other 
metals.  M.  J.  L.  Wenger.  Fr.  Pat.  381,659,  Sept.  9, 
1907. 
Copper  is  rapidly  deposited  in  the  form  of  sheets  or 
cylinders  by  using  a  cell  similar  in  construction  to  a 
Daniell  cell.  Iron,  zinc,  or  some  similar  metal  is  used 
as  the  anode,  with  a  copper  cathode,  the  electrodes  being 
separated  by  a  porous  diaphragm,  non-permeable  to  the 
solutions.  The  diaphragm  consists  of  tissue  covered 
or  impregnated  with  a  layer  of  gelatin,  albumin,  or  other 
similar  substance  permitting  of  the  passage  of  an  electric 
current,  but  preventing  diffusion  between  the  anode  and 
cathode  electrolytes.  In  order  to  permit  of  the  employ- 
ment of  intense  currents,  the  cathode  solution  is  rapidly 
agitated,  for  instance,  by  a  current  of  air,  or  the  cathode 
may  le  given  a  rotatory  motion. — B.  N. 

-Gold   and   silver]  Metals  ;  Process  of  precipitatin-i . 

J.   E.   Greenawalt.   Denver,   Colo.     U.S.   Pat.   876,346, 
Jan.  14,  1908. 

Gold  and  silver  are  precipitated  from  solutions  containing 
the  metals  as  chlorides  or  bromides,  by  passing  the 
heated  solution  through  a  sponge  or  mass  of  metallic 
shavings  consisting  of  lead  alloyed  with  one  per  cent. 
or  less  of  zinc.  The  mass  obtained  is  melted,  the  lead  is 
separated  from  the  gold  and  silver,  and  used  again. 
Or  else,  the  solution  containing  the  gold  and  silver  may 
be  circulated  around  metallic  surfaces  which  are  slightly 
soluble  in  the  solution,  and  which  constitute  the  cathode 
of  an  electrolytic  cell.  A  current  of  low  voltage  is  applied 
until  the  gold  and  silver  are  precipitated,  after  which 
a  current  of  higher  voltage  is  used  to  precipitate  the 
metal  of  the  cathode  which  has  passed  into  solution 
during  the   first  stage. — A.  G.  L. 

Aluminium  ;    Protection  of by  plating  with  copper, 

for  electric  uses  and  especially  for  mains.     L.  F.  Royer. 
Fr.  Pat.  381,475,  Sept.  2,  1907. 

The  copper  is  deposited  electrolytically  from  an  alkaline 
bath,  containing  1000  parts  of  water,  85  parts  of  sodium 
pyrophosphate,  25  parts  of  sodium  bisulphite,  and  20  parts 
of  copper  sulphate. — B.  N. 

Iron  articles  ;    Manufacture  of by  electro-deposit  ion . 

S.   0.  Cowper-Coles.     Fr.  Pat.  381,636,  Sept.  7,  1907. 
Under  Int.  Conv.,  Dec.   18,   1906. 

See  Eng.  Pat.  28,897  of  1906  :  this  J.,  1907,  699.— T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Triolein  ;    Conversion    of    optically -in  active into    an 

optically -active    glyceride    and    an    optically -active    acid. 
J.  Lewkowitach.     Chem.-Zeit,  1908,  32.  54-55. 

'('.  Nehheik;  and  E.  Rosenborg  (Bioohem.  Zeits.,  7,   191) 
claim  to  have  hydrolysod,   by  meant  of  lipase,  optically- 


inactive  olelnhexabromide  (dibromostearic  acid  glyceride) 
into  dextro-rotatory  dibromostearic  acid  (oleic  acid  dibro- 
mide)  and  a  dextro-rotatory  glyceride.  These  workers 
appear  to  have  used  as  their  source  of  lipase,  a  "  ferment- 
milk  "  obtained  by  centrifugalising  a  mixture  of  water  and 
ground  castor  seeds.  As  is  known,  however,  the  emulsion 
thus  obtained  contains  considerable  quantities  of  castor 
oil,  and  until  further  evidence  is  brought  forward,  the 
author  considers  that  Neuberg  and  Rosenberg's  results 
are  best  explained  by  this  introduction  of  an  optically- 
active  substance  (castor  oil)  into  their  reaction  mixture. 
Partly  based  on  these  results,  Neuberg,  in  another  work, 
has  stated  that  on  heating  optically-active  valeric 
and  caproic  acids  with  oleic  acid  and  olein,  optically-active 
petroleum  is  produced.  The  author  questions  whether 
the  optically-active  petroleum  would  not  also  be  obtained 
if  the  oleic  acid  and  olein  were  omitted,  and  he  also 
emphasises  the  fact  that  a  large  proportion  of  petroleums 
show  no  optical  activity. — A.  S. 

Cacao    butter    and    its    unsaponifiable    constituents.     H. 
Matthes  and  O.   Rohdich.     Ber.,   1908,  41,   19—23. 

In  experiments  to  determine  whether  cacao  butter  contains 
any  constituent  with  a  pronounced  influence  upon  the 
flavour  of  cacao,  13  kilos,  of  the  fat  were  distilled  with 
steam,  the  distillate  redistilled  after  the  addition  of 
10  per  cent,  of  sodium  chloride,  and  the  new  distillate 
extracted  with  ether  ;  but  only  traces  of  a  substance 
with  a  faint  odour  of  cacao  were  obtained.  Extraction 
of  the  residual  fat  with  alcohol  yielded  a  mixture  of  fatty 
acids,  a  small  amount  of  phytosterol,  and  a  brown  oil 
with  a  pleasant,  odour  but  bitter  taste  in  no  way  resembling 
that  of  cacao.  The  unsaponifiable  matter  from  the 
13  kilos,  of  cacao  butter  amounted  to  about  28  grms.  of 
a  yellow  mass  interspersed  with  crystals.  It  was  frac- 
tionated into  an  oil  with  an  odour  recalling  that  of 
hyacinths,  and  22  grms.  of  "  crude  phytosterol."  The 
latter  was  separated  into  a  hydrocarbon,  C3nH48, 
(m.  pt.  133° — 134°  O),  apparently  identical  with  amyrilene 
(Ber.,  1887,  20.  1244;  1891,  24,  3834),  and  two  phyto- 
sterols.  One  of  these  (m.  pt.  146°  C.)  absorbed  2  mols. 
of  bromine,  and  appeared  to  be  identical  with  the  stigma  - 
sterol  isolated  by  Windaus  from  Calabar  bean  fat  (this 
J.,  1907,  69).  The  other  had  the  characteristics  of  the 
"  phytosterols  "  isolated  from  most  vegetable  fats.  It 
absorbed  one  mol.  of  bromine,  melted  at  135° — 136°  C, 
and  was  apparently  identical  with  the  sitosterol  which 
Windhaus  also  separated  from  Calabar  bean  fat  (this  J., 
1907,  1150).— C.  A.  M. 

Butter-fat ;    Determination  of  the   "  caprylic  acid  value  " 
0f .     R.  K.  Dons.     See  XVIIL4. 

Patents. 

Fats,  oils  and  the  like  ;    Process  for  extracting .     E. 

Berliner,    Koschewnki    Moscow,    Russia.      Eng.    Pat. 
.     23,146,  Oct.  19,  1907. 

Removal  of  the  water  from  oil-yielding  substances  is 
effected  more  rapidly,  though  more  gradually  and  at  a 
lower  temperature  by  beating  the  material  before 
extraction  in  an  oil  or  fat  similar  to  that  which  itcontains. 
By  using  for  the  purpose  the  "  natural  "  fat  obtained 
by  expression  rather  than  the  less  pure  extraction-fat, 
a  more  valuable  product  is  obtained.  Special  claim  is 
made  for  the  use  of  tallow  in  place  of  bone-fat  for  the 
expulsion  of  the  water  from  bones,  with  the 
object  of  obtaining  the  tallow  contained  in  the  bones, 
and  of  improving  the  bone-fal  subsequently  obtained 
by  extraction  with  solvents.      C.    \.  M. 

Saturated  fatty  aci<ls  and  their  eaters;  /'mess  /or  thi< 
preparation  "/  —  from  unsaturated  fatty  acids  and 
their  eaters  '"/  electrolytic  reduction  in  presence  of  acids. 

('.     1.'.     Boehringci     mid     Soehne.      tier.     Pat.     189.332, 

April 24,  1906.     Addition  toGer.  Pat.  187,788,  March  10, 

1906  (this  J.  1908,  132). 
1  ns'ik  \n  of  using  oathodes  of  platinised  platinum,  cathodes 
of  other  materials  coated  with  a  metallic  deposit  capable- 

of  exerting  a  oatalytic  action  arc  employed. — A.  S. 
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XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(J.)— PIGMENTS,    PAINTS. 

Bed  lead  ;    Examination  of .     J.  F.  Sacher.     Chem.- 

Zeit..  1908,  32.  02—63. 
Experiments  described  in  detail  show  that  in  the  deter- 
mination of  the  insoluble  impurities  in  red  lead  by  means 
of  nitric  acid,  formaldehyde  is  the  most  satisfactory 
reducing  agent  for  the  lead  peroxide.  Hydrogen  peroxide 
also  gives  good  results  provided  it  be  sufficiently  pure, 
but  sugar,  alcohol,  oxalic  acid,  and  lactic  acid,  tend  to 
the  formation  of  insoluble  lead  oxalate,  and  when  they 
are  used,  accurate  results  can  only  be  obtained  by  taking 
the  exact  quantity  required  for  the  reduction.  In  all 
cases  it  is  essential  to  remove  the  whole  of  the  free  nitric 
acid  by  evaporation,  since  otherwise  lead  sulphate  is 
dissolved.— C.  A.  M. 

Patent. 

Paints,  coverings,  or  the  like.  Lorincz  Festekgyar  (Topp) 
Beteti  Tarsasag,  and  G.  Szajbelv  and  K.  Lounez,  Buda- 
pest, Hungary.     Eng.  Pat.  13,136,  June  6,  1907. 

See  Ft.  Pat.  378,363  of  1907  ;  this  J.,  1907, 1099.— T.  F.  B. 

Poison  sumach  {poison  dogwood,  poison  elder,  etc.);  Rhus 
remix,  L.).     A.  B.  Stevens  and  L.  E.  Warren.     See  XX. 

(C.)— INDIA-RUBBER,    Etc. 

Bubber ;     Deterioration    of    raw .      G.    Brindejonc. 

Bull.  Soc.  Chim..  1908,  3,  39—42. 

The  rubber  derived  from  Landolphia  Hendelotii  frequently 
arrives  in  Europe  (from  E.  Africa)  very  dark  in  colour 
and  in  a  "  tacky,"  inelastic  condition,  and  various  sug- 
gestions have  been  made  from  time  to  time  as  to  the 
causes  underlying  the  changes  undergone  by  the  rubber. 
The  author  has  examined  the  behaviour  of  samples  of 
the  rubber  obtained  direct  from  the  bark,  and  of  other 
samples  taken  from  the  native-made  "  balls,"  towards : 
(1),  direct  sunlight;  (2).  diffused  light;  (3),  "dark" 
heat ;  (4),  sea-salt ;  and  (5),  solutions  of  weak  acids 
such  as  might  be  produced  by  fermentation.  Of  these 
agents,  sunlight  has  the  most  powerful  effect  in  causing 
deterioration,  acting  in  virtue  of  its  heat  rays.  Diffused 
light,  unless  very  bright,  has  very  little  action.  When 
heated  in  the  dark  at  temperatures  varying  from  25°  to 
40°  C,  rubber  free  from  harmful  impurities  or  dry  rubber 
containing  sea-salt  suffers  very  little  change  ;  on  the 
other  hand  rubber  which  has  been  soaked  in  salt-solution 
or  in  solutions  of  acetic  acid  or  phenol,  when  subsequently 
heated  in  moist  air  in  the  dark  deteriorates  fairly  rapidly. 
It  was  found  that  in  every  case  in  which  deterioration  was 
brousht  about  by  a  particular  agent,  this  deterioration 
continued  in  the  dark  after  the  exciting  cause  had  been 
carefully  removed,  even  though  no  apparent  change  in 
the  rubber  had  occurred  before  removal.  Storage  in  the 
hold  of  a  ship  would  appear  to  present  such  conditions 
that  deterioration,  initiated  by  careless  treatment  at  the 
hands  of  the  native,  would  proceed  rapidly. — E.  W.  L. 

Antimony  sulphide ;  Analysis  of  "  golden  " .  F.  Jacob 

sohn.     India-Rubber  J.,  1908,  35,  77—78. 

The  method  suggested  involves  the  following  deter- 
minations : — Moisture,  by  heating  at  60°  C.  until  the 
weight  is  constant ;  free  sulphur,  by  extraction  of  the 
dried  sample  with  carbon  bisulphide  ;  total  sulphur  by 
oxidation  of  the  original  sample  with  nitric  acid,  and 
precipitation  as  barium  sulphate  ;  antimony,  by  oxida- 
tion of  (0-2  grm.  of)  the  extracted  sample  with  fuming 
nitric  acid,  subsequently  volatilising  the  antimony  as 
chloride  by  heating  the  tetroxide  with  ammonium  chloride, 
and  estimating  the  antimony  from  the  loss  in  weight ; 
the  non-volatile  residue  represents  other  mineral  matter, 
in  the  instances  dealt  with  consisting  of  silica  and  calicum 
sulphate.  A  slight  error  may  be  introduced  here  if  any 
calcium  be  present  as  antimoniate  or  sulphantimoniate, 
which  salts  arc  converted  into  calcium  chloride  on  heating 


with  ammonium  chloride.  Mineral  impurities  are  other- 
wise determined  by  evaporating  the  original  or  extracted 
substances  with  hydrochloric  acid,  oxidising  with  nitric 
acid,  taking  up  with  hydrochloric  acid  and  a  little  tartaric 
acid,  filtering  off  the  silica  and  determining  the  other 
constituents  in  the  filtrate.  Sulphur  combined  with 
antimony,  is  determined  by  distilling  the  extracted  sample 
with  concentrated  hydrochloric  acid,  and  collecting  tho 
sulphuretted  hydrogen  evolved  as  silver  sulphide.  The 
results  of  four  analyses  are  recorded  in  the  following 
table  : — 


I. 

II. 

III. 

IV. 

Per  cent. 

Per  cent. 

1 
Per  cent.  Per  cent. 

1-03 

1-15 

0-77 

0-60 

Free  sulphur  

8-38 
33-76 

9-36 
31-99 

8-00 
33-62 

8-38 

Total  sulphur   

32-98 

0-23 

0-23 

Calcium  sulphate(direct)  . 

11-48 

10-60 

10-82 

11-78 

Calcium  sulphate  (residue 

in  determination  of  anti- 

11-41 

10-24 

10-70 

11-57 

Sulphur    combined    with 

calcium 

2-70 

2-43 

2-54 

2-77 

Antimony 

50-55 

51-29 

53-74 

53-30 

Sulphur    combined     with 

22-40 

20-16 

22-88 

21-62 

— E.  W.  L. 

Patents. 

Bubber  goods  ;    Process  of  treating  or  manufacturing 

and  apparatus  therefor.      W.    Price,    Liverpool.     Eng. 
Pat.  893,  Jan.  12,  1907. 

Old  or  waste  rubber  is  washed  and  cut  into  fragments, 
which  are  dried  and  mixed  with  pure  rubber  or  rubber 
substitute  and  mineral  matter  such  as  flint  or  other 
substance  to  impart  strength  and  render  the  product 
indestructible  by  fire,  etc.  The  mixture,  which  must  be 
absolutely  dry,  is  then  coarsely  or  finely  ground,  pressed 
in  a  previouly  heated  mould  at  a  pressure  of  3  to  4i  tons 
to  the  sq.  inch,  and  subjected  whilst  still  under  pressure 
in  the  mould  to  great  heat  in  an  oven  or  kiln.  Toothed 
or  serrated  cylinders  may  be  used  for  grinding  the  mixture 
of  waste  rubber  and  mineral  matter,  whilst  the  mould 
may  be  heated  by  means  of  a  jacket  or  pipes  for  hot 
water  or  steam,  and  be  provided  with  means  for  keeping 
its  separate  parts  together  after  the  source  of  pressure  has 
been  withdrawn.  A  special  form  of  apparatus  for  carrying 
out  this  process  is  also  claimed. — C.  A.  M. 

Bubber  or  caoutchouc  ;   Preparation  or  regeneration  of . 

F.  W.  Passmore,  London.  Eng.  Pat.  2289,  Jan.  29, 1 907. 
The  material  is  extracted  with  eucalyptol  (cineol),  which 
dissolves  the  caoutchouc  and  leaves  undissolved  the 
mineral  and  other  impurities.  The  caoutchouc  may  be 
recovered  from  the  solution  by  distilling  off  the  eucalyptol 
with  steam,  or  by  precipitation  with  alcohol,  acetone, 
or  other  suitable  substance.  The  separation  of  insoluble 
matters  is  facilitated  by  the  addition  of  benzene  or  other 
volatile  diluting  agent,  this  being  preferably  removed 
before  the  separation  of  the  caoutchouc.  Special  claim 
is  made  for  the  manufacture  as  commercial  products  of 
such  solutions  of  caoutchouc  in  eucalyptol  or  cineol. 

— C.  A.  M. 

Caoutchouc  like,   elastic  substance  ;     Method  of  producing' 

a .     J.    Ohm.    Dortmund,    Germany.     Eng.    Pat. 

15,542,  July  5,  1907. 

SEEFr.  Pat.  379,526  of  1907  ;  this  J.,  1907, 1245.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Tanning  extracts  ;    Dissolving .      W.  Eitner.   Gerber, 

1908,  34,  31—33. 

The  author  discusses  the  best  methods  for  the  solution 
of  tanning  extracts  so  that  the  maximum  amount  of 
dissolved  matter  may  be  obtained  for  tanning,  and  that 
the  insoluble  and  resinous  matters  may  be  used  to  the 
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greatest  advantage.  Quebracho,  oakwood  and  chesnut 
extracts  are  dealt  with,  alone  and  in  mixture,  the  extracts 
being  dissolved  hot  in  three  times  their  volume  of  water 
and  the  amount  of  sediment  determined  in  each  case  at 
40°  C.  and  20°  C.  The  increase  in  the  amounts  of  sedi- 
ment found,  and  decrease  in  Baume  strengths  of  the 
liquors  on  cooling  from  40°  to  20°  C,  are  shown  to  be 
much  the  greatest  in  the  case  of  quebracho  extract  on 
account  of  the  difficultly  soluble  resinous  matters  it 
contains.  Experiments  with  mixtures  of  equal  parts  of 
quebracho  and  chesnut  extracts  show  that  the  sediment, 
when  similarly  determined,  is  less  both  at  40°  and  at 
20°  C.  than  would  be  expected  from  calculations  from 
the  results  for  pure  extracts,  and  hence  that  chesnut 
extract  has  a  solvent  effect  on  both  the  difficultly 
soluble  resinous  matters  and  the  more  easily  dissolved 
sediment  of  the  quebracho  extract.  Similar  experiments 
with  a  mixture  of  quebracho  and  oakwood  extracts  in 
equal  proportions  show  that  at  40°  C.  the  sediment  is 
greater  than  would  be  expected  from  calculation,  but 
that  on  cooling  to  20°  C.  a  distinctly  less  quantity  of 
sediment  is  obtained  than  indicated  by  calculation. 
This  demonstrates  that  the  solvent  effect  of  oakwood 
extract  on  quebracho  is  only  evident  in  the  case  of  the 
more  easily  soluble  part  of  the  sediment,  and  that  the 
resinous  content  of  the  sediment  is,  on  the  other  hand, 
increased  by  the  admixture.  The  so-called  pinewood 
extract  is  also  found  to  bring  into  solution  quebracho 
extracts  to  a  considerable  extent  both  at  40°  C.  and  at 
20°  C.  Adidterated  quebracho  extracts  are  affected  in  a 
similar  way  to  the  pure  extract.  The  viscosity  of  extracts 
*is  attributed  to  suspended  and  half-dissolved  matter,  in  the 
form  of  minute  particles,  visible  under  the  microscope  with 
high  magnifications.  The  author  advocates  the  solution  of 
all  extracts  in  hot  water  after  they  have  been  mixed 
together,  and  then  cooling  to  the  required  temperature.  It 
is  also  recommended  that  liquors  with  resinous  matters 
should  preferably  be  used  in  the  later  stages  of  the  tanning 
process. — H.  G.  B. 

Oakwood  extract  ;    Analysis  of according  to  the  new 

official  method.  J.  Jedlicka.  Collegium,  1908,  14 — 20. 
Comparative  analyses  were  made  of  oakwood  extract 
by  the  old  filter  bell  method  and  the  new  official  method 
(this  J.,  1906,  1203;  1907,  79,  455.  702).  Two  hide 
powders  from  different  sources  were  used  with  acidities 
of  1  -7  and  1  -3  respectively.  The  former  gave  an  average 
difference  of  1-85  per  cent,  in  non-tannins  and  the  latter 
an  average  difference  of  l-54  per  cent.,  than  analyses  by 
the  filter  method  with  Paessler's  lightly-chromed  powder, 
and  the  author  declares  the  mean  difference  of  50  analyses 
to  be  1*7  per  cent,  for  the  extract  with  which  he  worked. 
Duplicate  analyses  by  the  new  method  were  found  to  agree 
well,  and  a  repetition  of  the  analyses  at  a  later  period  gave 
still  the  same  results.  The  author  points  out  that  although 
a  certain  amount  of  hide  powder  is  lost  during  the  washing 
process,  and  although  the  washed  hide  powder  cannot  be 
quantitatively  separated  from  the  linen  on  which  it  is 
washed,  the  error  caused  thereby  has  a  negligible  influence 
on  the  analytical  results.  The  moisture  content  of  the 
prepared  powder  is  shown  to  be  on  an  average  1-2  per 
cent,  higher  when  estimated  directly  than  is  given  by  the 
indirect  estimation  which  is  involved  in  the  analytical 
method.  Difficulties  were  experienced,  however,  in 
obtaining  the  prepared  powder  sufficiently  free  from 
soluble  matter  and  errors  of  0-9  per  cent,  are  said  to  occur 
•  in  the  percentage  of  non-tannins.  As  the  error  is  variable 
it  is  proposed  to  eliminate  it  by  a  blank  experiment 
and  correction.  Wet  chromed  powder  is  found  not  to 
keep  very  well,  the  "  solubles  "  increasing  and  causing 
the  necessity  for  further  washing  and  a  direct  moisture 
determination.  The  inorganic  part  of  the  soluble  matter 
in  ordinary  analyses  is  shown  to  be  partly  due  to  chlorides 
and  evidence  is  given  that  these  are  produced  by  the 
shaking  of  the  powder  in  the  liquor.  The  amount  ot 
JV/10  silver  nitrate  solution  required  was  0*3  c.c.  for 
50  c.c.  of  filtrate,  corresponding  to  0-2(5  per  cent,  in  the 
analytical  result.  The  author  shows  also  that  if  the 
time  of  .shaking  be  increased,  a  less  coloured  filtrate  is 
obtained,  and  a  greater  absorption  of  non-tannin  matters 
occurs  ;    and  that  if  the  number  of  rotations  per  minute 


be  greater  than  150,  no  agitation  of  the  powder  in  the 
liquor  will  take  place.  It  is  also  pointed  out  that  although 
the  "  general  regulations  "  stipulate  a  chromium  content 
of  0-5  to  2-0  per  cent,  on  the  dry  weight  of  the  powder, 
the  "  official  method  "  prescribes  a  process  in  which  the 
maximum  absorption  is  0-39  per  cent.,  and  experi- 
ments are  made  in  which  2,  3,  4  and  5  times  more 
chromium  is  used  for  chroming  than  in  the  method  of 
Procter  and  Bennett,  bringing  the  chromium  content 
of  the  powder  thereby  under  the  general  regulations. 
It  is  shown  that  this  increases  the  error  due  to  soluble 
matter  in  the  powder,  but  that  this  error  is  less  variable, 
and  that  if  a  correction  be  determined  and  applied, 
results  of  greater  concordance  can  be  obtained.  The 
author  finds  also  that  the  soluble  matter  in  the  prepared 
hide-powder  may  be  decreased  by  washing  before  chroming 
until  the  wash  water  is  not  rendered  turbid  by  a  tannin 
solution.  In  order  to  obtain  the  correct  tannin 
content  (about  0-4  per  cent.)  in  the  solution  for  analysis, 
it  is  necessary  to  weigh  out  rather  more  of  the  extract 
than  for  the  old  method,  and  it  is  pointed  out  that  this 
raises  the  "  insolubles  "  somewhat,  but  to  a  negligible 
extent  with  oakwood  extract.  This  change  in  the  con- 
centration of  the  infusion,  however,  distinctly  increases 
the  quantity  of  both  red  and  yellow  in  the  tintometer 
measurements.  In  conclusion  the  author  testifies  to  the 
general  convenience,  trustworthiness  and  quickness  of 
the  new  method  of  analysis,  but  advocates  such  an  increase 
in  the  degree  of  chroming  that  there  shall  be  1-0  to  1-5  per 
cent,  of  chromium  used,  a  correction  being  applied  for 
the  increase  in  soluble  matter. — H.  G.  B. 

Leather  manufacture  ;   Natural  dyestuffs  still  used  in . 

J.   W.-  Lamb.     Collegium,   1908,  [294],   39—44. 

It  is  pointed  out  here  that  logwood  is  the  only  natural 
dyewood  that  the  leather  stainer  cannot  so  far  dispense 
with,  and,  in  conjunction  with  iron  mordants  for  the 
production  of  blacks  upon  leather,  is  sure  to  be  used 
for  at  least  some  years  to  come. 

Tanning  industry  of  the  United  Kingdom.     [T.R.] 

Thk  statistics  issued  by  the  Board  of  Trade  shew  that 
in  1905  the  value  of  the  tanning  extracts  imported  into 
this  country  reached  £652,174;  in  1906,  £777,850;  and 
in  1907,  £769,777.  The  decrease  last  year  was  probably 
due  to  the  fact  that,  owing  to  the  high  value  of  raw  hides, 
tanners  limited  their  working  a  good  deal.  The  bulk 
of  this  tanning  extract  comes  from  France  and  Southern 
Europe,  Canada  also  sending  fair  quantities.  Italy,  too, 
and  Corsica  are  bidding  for  a  share  of  the  trade.  The 
consumption  of  gambier  remains  practically  stationary, 
last  year's  imports  amounting  to  £158,325;  for  1906, 
£148.811  ;  and  for  1905  £148,172.  Myrobalans  show 
a  slight  decline  on  the  year,  the  value  of  the  imports 
for  1908  being  £172,771  as  compared  with  £176,521  for 
1906.  Valonia  shows  an  improvement,  the  year's  con- 
sumption amounting  to  £212,896,  as  compared  with 
£194,294  for  the  year  previous. 

Patents. 

Vegetable    [bark]    extracts  ;     Process    for    making . 

W.  Mcikle,  Glasgow.     U.S.  Pat,  877,660,  Jan.  28,  1908. 

See  Eng.  Pat.  26,550  of  1905  ;  this  J.,  1907,  106.— T.  F.  B. 

Leather  substitute  or  artificial  leather  ;  Manufacture  of . 

A.    Pollak,    Leitmeritz,    Austr ,       Eng.    Pat.    15,794, 
July  9,  1907. 

See  Ft.  Pat.  380,941  of  1907  ;  this  J.,  1908,  82.— T.  F.  B. 

Glue  from  mineral  or  chrome  tan  mil  leather  ;    Process  for 

making  strong .     F.  W.  Weiss  Dnls.  Sohn  m.b.H. 

Fr.  Pat,  382,050,  Aug.  20,  1907. 

See  Eng.  Pat,  19,019  of  1907  ;  this  .1.,  lltOS,  82.— T.  F.  B. 

Albuminoid  matt  rials  ;   Treat  mint  ol .      R.  Desgeorge 

and    V.    Lebre.iL      Fr.    Pat.    382,122,    Nov.    29.    1906. 

By  means  of  electrolysis,  substances  such  as  phosphates, 
acids,  etc.,  can  be  eliminated  from  casein,  so  as  to  render 
it  permeable  to  formaldehyde.     Moreover  the  metal  of 
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the  electrodes  can.  if  necessary,  be  disseminated  through 
the  casein  during  the  electrolysis.  Formaldehyde,  alone 
or  associated  with  other  substances  can  then  be  used 
to  render  this  casein  insoluble,  thus  making  it  suitable 
for  various  purposes. — F.  Shdn. 


XV.— MANURES,  &c. 

Carbon    [in    soils]  ;     Determination   of   .     I.    Pouget 

and  D.  Chouchak.     Bull.  Soc.  Chim.,  1908.  3,  75—80. 

In  the  method  proposed,  the  soil  is  heated  with  a  mixture 
of  lead  chromate  and  potassium  bichromate  in  the  usual 
way.  and  the  carbon  dioxide  formed  during  the  com- 
bustion is  collected,  after  passing  through  a  small  tube 
filled  with  pumice  and  sulphuric  acid,  in  a  receiver  con- 
taining a  known  volume  of  standard  barium  hydroxide 
solution.  This  receiver  is  provided  with  mercury  traps. 
When  the  combustion  is  complete,  the  barium  carbonate 
is  allowed  to  settle  and  a  definite  volume  of  the  clear 
barium  hydroxide  solution  is  titrated  back,  using  phenol- 
phthalein  as  indicator.  The  result  obtained  expresses 
the  total  carbon  present  in  the  sample  either  in  organic 
combination,  or  as  carbonates,  etc.  The  latter  are 
determined  separately  to  ascertain  the  amount  of  organic 
carbon.  Soils  containing  much  calcium  carbonate  may 
be  moistened  with  sulphuric  acid,  evaporated  on  the  water- 
bath  to  remove  all  carbon  dioxide,  and  the  residue  then 
used  for  the  combustion. — W.  P.  S. 

Soils  ;   Determination  of  the  acidity  of .     H.  Siichting. 

Z.  angew.  Chem.,   1908,  21,   151—153. 

For  the  determination  of  the  acidity  of  peaty  soils  the 
author  recommends  the  following  modification  of  Tacke's 
method  (Chem.-Zeit.,  1897.  21,  174)  in  which  the  carbon 
dioxide,  liberated  from  calcium  carbonate  by  the  acids 
of  the  soil,  is  determined  volumetrically.  A  weighed 
quantity  of  from  10  to  50  grms.  of  the  soil  is  placed  in  a 
flask  together  with  a  weighed  amount  of  calcium  carbonate. 
Water,  previously  boiled  and  cooled,  is  added  and  a 
current  of  hydrogen  is  passed  through  the  flask  for  about 
two  hours,  the  contents  of  the  flask  being  stirred  mean- 
while. The  delivery  tube  fitted  to  the  flask  is  then 
connected  with  a  receiver  containiug  a  known  volume 
of  standard  sodium  hydroxide  solution,  hydrochloric  acid 
is  introduced  into  the  flask  through  a  tapped  funnel, 
and  the  current  of  hydrogen  is  allowed  to  pass  through 
the  apparatus  until  all  the  carbon  dioxide  has  been 
collected  in  the  receiver.  The  contents  of  the  latter  are 
titrated  subsequently,  and  the  amount  of  carbon  dioxide 
thus  found  is  subtracted  from  the  total  quantity  added 
as  calcium  carbonate.  The  difference  gives  the  amount 
of  carbon  dioxide  liberated  by  the  acids  present  in  the 
soil.— W.  P.  S. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Cysugar      from      meta-     and      para-saccharinic      acids. 
H.  Kiliani.     Ber.,  1908,  41,  120—124. 

In  a  recent  paper  (this  J.,  1907.  1208),  oxime  derivatives 
of  the  two  Cs-sugars  obtained  from  meta-  and  para- 
saccharinic  acids,  respectively,  under  the  action  of 
hydrogen  peroxide,  were  described.  It  was  stated  that 
these  two  oximes  were  very  similar  in  their  properties  ; 
it  has  now  been  found  that  they  are  identical.  Both 
oximes  are  identical  crystallographically,  mixtures  of  the 
two  have  the  same  melting  point  as  the  components 
(136°  C),  and  both  yield  the  same  tetra  benzoyl  derivative, 
(m.  pt.  140°C).  It  has  also  been  proved  in  a  similar  manner 
that  both  sugars  are  identical.  Hence  in  spite  of  the 
undoubted  difference  in  the  constitution  of  the  two 
saccharinic  acids,  both  the  meta-  and  para-compounds 
yield  the  same  sugar,  which  is  the  aldose  (loc.  cit.).  The 
ketose  supposed  to  have  been  prepared  from  para- 
saccharinic  acid  does  not  exist.  On  oxidation  with 
bromine,  the  sugar  prepared  from  both  saccharinic  acids 
yields  pentanetriolic  acid,  giving  a  phenylhydrazide 
melting  at  134°  C.     It  must  therefore  be  assumed   that 


the  /3-ketose  which  was  to  be  expected  from  para- 
saccharinic  acid  is  extremely  liable  to  change,  and  is 
transformed  at  tho  moment  of  its  production,  under  the 
influence  of  the  distinctly  alkaline  condition  of  the  oxidis- 
ing agent  agent,  into  the  aldose. — J.  F.  B. 

l-Arabinos  ;  Preparation  of from  mercuric  gluconate. 

Conversion,  of  a-hydroxy  acids  into  aldehydes.  M. 
Guerbet.     See  XX. 

Patents. 

Crystals,    especially    sugar    candy    crystals ;     Process   for 

winning  large,  well-formed,  threadless from  cold  or 

hot  saturated,  solutions.  M.  E.  T.  Melcher,  Uerdingen, 
Germany.  Eng.  Pat.  18,767,  Aug.  20,  1907.  Under 
Int.  Conv.,  Aug.  21,  1906. 

See  Fr.  Pat.  381,021  of  1907  ;  this  J.,  1908,  134.— T.  F.  B. 

[Synthetic   cane-]   Sugar  ;  Process  of  manufacture  of . 

C.  P.  Stewart.     Fr.  Pat.  381,292,  Aug.  27,  1907. 

Steam  generated  in  a  boiler  is  heated  by  means  of  a 
furnace  to  a  temperature  of  about  1600°  C,  so  that  it  is 
decomposed  into  hydrogen  and  oxygen ;  a  portion  of 
tSiese  gases  is  passed  over  incandescent  carbon  with  which 
the  constituents  combine  to  form  carbon  monoxide  and 
acetylene.  The  other  portions  of  hydrogen  and  oxygen 
are  then  mixed  with  these  gases,  and  the  mixture,  under 
pressure,  is  "  alternately  subjected  to  a  magnetic  action 
and  an  electrical  influence  which  cause  it  to  combine  to 
form  saccharose  or  pure  cane  sugar."  The  proportions 
of  the  various  gases  brought  into  play  should  correspond 
with  the  following  equation  : 

8CO  +  8C2H2  +  14H2  +  702  =  2C12H22On. 

"  —J.  F.  B. 

Suqar-cane,    beetroots    and    other    sugar -yielding    plants ;, 

Process  and  apparatus  for  the  diffusion  of with 

movement.  C.  Corcuera.  Fr.  Pat.  381,538,  Sept.  5, 
1907.     Under  Int.  Conv.,  Dec.  7,  1906. 

The  material  to  be  treated  is  first  reduced  to  pieces  of 
a  suitable  size,  and  is  then  passed  continuously  through 
diffusion  juice  flowing  in  the  opposite  direction.  The 
exhausted  material  is  removed  from  the  end  of  the 
diffusion  apparatus  which  contains  the  weakest  juice, 
and  is  pressed  at  its  exit  so  as  to  free  it  from  the  residual 
liquid,  which,  together  with  fresh  water,  re-enters  the 
diffusion  apparatus  at  the  point  of  exit  of  the  material. 

—J.  F.  B. 

Starch  ;•   Process  for  highly  modifying .     C.  B.  Durvea, 

Grenville,   Ontario.     Eng.  Pat.   11,801,  May  21,   1907. 

This  process  consists  in  converting  the  starch  by  sus- 
pending it  in  dilute  acid,  washing  the  mass  to  free  it  from 
impurities,  and  then  continuing  the  conversion  by  dryin» 
the  starch  while  a  portion  of  the  acid  is  still  present. 

— T.  H.  P. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Amylase  ;    Occurrence  of and  its  starch-saccharifyinq 

and      liquefying       powers.      [Preliminary      note.]      T. 
Chrzaszcz.     Z.  Spiritusind.,  1908,  31,  52. 

Fhom  the  results  of  a  long  series  of  experiments  on  barley, 
oats,  rye,  wheat,  maize,  beans,  millet,  on  malts  pre- 
pared from  them,  and  on  potatoes  and  beets,  the  author 
draws  the  following  conclusions.  All  plants  able  either 
to  saccharify  or  to  liquefy  starch  are  able  to  effect  both 
these  changes.  The  intensity  of  the  liquefying  power 
is  proportional  to  the  saccharifying  power  and  both  vary 
with  the  plant  species.  The  optimum  temperature  for 
amylase  from  resting  seeds  is  identical  with  that  for  the 
enzyme  from  germinating  seeds.  The  behaviour  of 
so-called  translocation  diastase  is  identical  with  that  of 
secretion  diastase,  and  there  is  no  ground  for  regarding 
these  enzymes  as  different.  The  starch-liquefying 
power  is  at  its  maximum  at  60 — 65°  C.  In  presence  of 
starch,  amylase  is  destroyed  only  by  boiling.  External 
conditions  exert  a  marked  influence  on  the  behaviour 
of  amylase.— T.  H.  P. 
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Kilning  and  mashing  temperatures  ;    Influence  of  different 

on  the  fermentability  of  worts  by  different  yeasts. 

E.  Dehaye.  Bull.  Assoc,  de  PEcole  supr.  de  Brass, 
de  l'Univers.  de  Louvain,  1907,  66 ;  Woch.  f.  Brau., 
1908,  25,  58—60. 

The  author  kilned  one  and  the  same  malt  at  (1)  40 — 45°, 
(2)  75 — 80°  C,  and  (3)  a  considerably  higher  temperature, 
and  mashed  each  of  the  three  malts  thus  obtained,  in  one 
case,  at  55—60°  and  in  the  other,  at  70—73°  C,  these 
temperatures  being  attained  as  quickly  at  possible.  The 
mashes  were  finally  heated  to  95°,  filtered  and  the  grains 
washed  with  water  at  95°  C.  After  sterilisation,  separate 
portions  of  each  of  the  six  worts  were  fermented  with 
seven  different  yeasts,  including  three  top  and  three 
bottom  fermenting  brewery  yeasts  and  Saccharomyces 
Liidwigii.  The  extent  of  the  fermentation  was  con- 
trolled in  each  case  by  determining  the  loss  in  weight 
of  the  wort  and  by  measuring  the  rotation  and  the  cupric- 
reducing  power  before  and  after  the  fermentation.  The 
amount  of  the  fermentation  was  found  to  be  low  when 
the  kilning  temperature  was  high  or  the  mashing  tem- 
perature low.  With  very  high-dried  malts,  the  mashing 
temperature  has  little  influence  on  the  fermentation, 
so  that  nothing  is  gained,  in  so  far  as  the  saccharification 
is  concerned,  by  mashing  these  malts  at  low  temperatures. 
The  fermentative  powers  of  different  yeasts  become 
approximately  the  same  as  time  goes  on,  the  so-called 
types,  Saaz,  Frohberg,  Burton  and  Logos,  are  only 
artificial  and  conventional ;  one  of  the  bottom  fermenting 
yeasts  examined,  termed  "  van  Bergen,"  is  an  exception 
to  this  rule,  since,  even  in  presence  of  diastase,  the 
amount  of  fermentation  it  pioduces  is  very  small.  The 
rotatory  power  of  the  wort  obtained  at  70 — 73°  C.  increased 
with  rise  of  the  kilning  temperature.  But  when  the 
mashing  temperature  was  55 — 60°  C,  no  such  increase 
was  observed,  possibly  owing  to  the  fact  that,  at  this 
temperature,  the  mash  from  the  high-dried  malt  was 
very  thick  and  difficult  to  manipulate.  The  fall  in 
rotatory  power  during  fermentation  is  found  to  be 
greatest  with  the  malt  dried  at  the  highest  temperature  ; 
the  course  of  the  fermentation  is  by  no  means  parallel 
with  the  fall  in  rotatory  power.  The  author  regards 
valuation  of  malt  by  means  of  the  rotation  as  difficult 
and  untrustworthy.  The  cupric-reducing  power  of 
the  wort  falls  as  the  kilning  temperature  of  the  malt  rises. 
The  proportion  of  maltose  in  wort  mashed  for  3  hours 
at  70°  is  always  greater  than  that  in  wort  mashed  for 
the  same  time  at  55 — 60°  C.  In  general,  the  diminution 
occurring  in  the  reducing  power  during  fermentation 
is  proportional  to  the  fermenting  power  of  the  yeast. 
These  results  indicate  the  inaccuracy  of  Brown  and 
Morris's  rule  stating  that  the  reducing  power  of  all  starch 
conversion  products  corresponds  with  that  of  a  mixture 
of  maltose  and  non-reducing  dextrin.  The  change  in 
cupric-reducing  and  rotatory  powers  produced  by  inversion 
indicates  the  presence  of  about  3-5  per  cent,  of  sucrose 
in  malt.  Estimation  by  means  of  Sacc.  Ludwigii  gives 
a  considerably  lower  value. — T.  H.  P. 

Bacteria  and  yeasts  ;    Killing by  ethijl  alcohol.     E.  C. 

Hansen.  Zentralbl.  Bakt..  I.  Originate,  1907,  45,  466. 
Z.  ges.  Brauw.,  1908,  31,  50—51. 

Epidermai,  bacteria,  (especially  in  cases  of  suppurating 
eczema),  are,  when  in  a  moist  condition,  killed  in  one 
minute  by  absolute  alcohol  and  in  most  cases  by  60 — 50 
per  cent,  alcohol  ;  when  (ley,  however,  they  resist  the  action 
of  absolute  alcohol  for  eight  minutes,  but  are  rapidly 
killed  by  (iO — 50  per  cent,  alcohol.  Experiments  on  coli 
bacteria  and  Had.  Pasteurianum,  dried  on  silk  threads 
or  platinum  wires  for  three  hours  at  37°  C,  resulted 
as  follows.  After  treatment  for  ono  minute  with  alcohol, 
coli    bacteria   on    silk    threads   exhibit   distinct    growth 

after      less      than        24    hours'      cultivation.       Two      out 

of   forty   culture*    were   killed    by   drying   on    platinum 

wins  and  the  rest    by  the  action  of  alcohol.      In  the  case 

of  a  mucus-forming  culture,  drying  on  silk  threads  or 
platinum  wires  followed  by  one  minute's  treatment 
with  alcohol,  was  found  to  he  insufficient  to  cause  death, 
the  mucus  apparently  acting  ns  a  protective  ooating. 
Yeast   cells    are    protected   against   the   action   of   drying 


and  alcohol  by  the  gelatinous  net-work  in  which  the 
cells  are  embedded.  Old  and  young  vegetative  cells 
and  also  young  spores  are,  with  few  exceptions,  killed 
when  kept  for  one  minute  in  absolute  or  50  per  cent, 
alcohol,  but  mature  spores  resist  the  action  of  the  alcohol 
far  longer.  Dried  vegetative  yeast  cells  resist  absolute 
alcohol  for  two  minutes  but  not,  as  a  rule,  for  five 
minutes,  whilst  they  are  killed  in  one  minute  by  50 
per  cent,  alcohol.  Dried  spores  remain  alive  after 
immersion  in  absolute  alcohol  for  more  than  six  days, 
but  are  killed  by  50  per  cent,  alcohol  in  less  than  three 
days.— T.  H.  P. 


Hordein. 


A.  Kleinschmitt. 
34- 


Z.  ges.  Brauw.,   1908,  31, 


-36. 


The  proteins  of  barley  are  edestin,  leucosin,  a  proteose, 
an  insoluble  protein,  and  hordein,  which  last  makes  up 
4  per  cent,  of  the  barley  and  like  gliadin  and  zein  is 
soluble  in  70  per  cent,  alcohol.  It  vanishes  during 
malting  being  replaced  by  bynin,  another  protein  soluble 
in  alcohol.  The  following  results  were  obtained  on 
hydrolysing  hordein  by  Fischer's  method  :  the  figures  for 
gliadin  and  zein  obtained  by  Abderhalden  and  by  Lang- 
stein  and  Kossel  are  included  for  comparison. 


Gliadin. 


GlycocoU 0-68* 

Alanine    2-66 

Valine |          0-33 

Leucine    6-00 

a-Proline  2-4 

Phenylalanine ,          2-6 

Glutamic  acid 31-5 

Aspartic  acid   :          1-24 

Serine :          0-12 

Histidine 1-7 

Arginine    \          3-4 

Lysine    0-0 

Tyrosine 2-37 

Ammonia — 


Hordein. 


Zein. 


0-0 
1-34 

1-40 
7-00 
5-88 
5-48 
41-32 
1-32 
0-10 
0-51 
3-14 
0-0 
4-00 
4-34 


0-0 

0-5 

present 

11-25 

1-49 

6-96 
11-78 

1-04 

0-81 

1-82 

0-0 

10-06 

2-56 


*  The  glycocoll  formed  is  due  to  the  presence  of  an  impurity. 

Hordein  occupies  a  middle  position  between  gliadin  and 
zein  :  it  differs  markedly  from  gliadin  in  regard  to  the 
content  of  a-proline,  phenylalanine  and  tyrosine.  Osborne 
and  Clapp  have  recently  published  very  similar  results 
for  gliadin  and  hordein.  (See  following  abstract.)  In 
sprouting  barley  asparagine,  leucine  and  tyrosine  have 
been  identified  but  not  glutamic  acid  which  is  such  a 
large  constituent  of  hordein.  The  decomposition  must 
either  take  place  in  another  manner  or  the  glutamic  acid 
be  immediately  utilised  for  synthetical  changes  at  the 
moment  of  its  formation.  The  presence  in  beer  of 
succinic  acid  which  Ehrlich  has  shown  to  be  formed  from 
glutamic  acid  by  fermentation  is  of  interest  from  this 
point  of  view  and  the  author  advocates  Ehrlich's  sug- 
gestion that  tho  degradation  products  of  the  proteins  aro 
the  chief  contributors  to  the  bouquet  and  aroma  of  beer. 

— E.  F.  A. 

Hordein  ;    Hydrolysis  of .     T.  B.  Osborne  and  S.  H. 

Clapp.     Amer.J.  Physiol.,  1907, 19.  [1];  Woch.  f.  Brau.. 
1908,  25,  74. 

Hordein,  which  is  soluble  in  70 — 80  per  cent,  alcohol, 
was  isolated  in  tho  following  manner  : — Finely-ground 
barley  was  extracted  with  70  per  cent,  (by  vol.)  alcohol, 
and  the  extract  filtered  and  concentrated  m  vacuo  at 
70°  C.  to  a  thin  syrup.  This  was  poured  into  a  large 
volume  of  distilled   water  cooled    by   means  of   pure   ice, 

the  precipitate  washed  with  water,  re-dissolved  in  70  per 

cent,  alcohol,  and  the  clear  solution  poured  into  several 
times  its  volume  of  absolute  alcohol.  The  precipitate 
bo  obtained   was  treated  with  absolute  alcohol  until  it 

was  completely  dehydrated,  and  the  alcohol  removed  by 
allowing   to   stand    in    an    exsiccator   over   sulphuric   acid. 

The  hordein  was  next  finely  ground,  dried  at  110°C, 

and    treated    for    a    long    time    with    ether.       It    contains: 

carbon.  51-2  ;    hydrogen,  6-8 ;    nitrogen,  I7--_M  ;   sulphur. 

0'83,  and  oxygen,  20-87  per  cent.      I  )n  hydrolysis  it  yields  : 

alanine,  0*43  j  valine,  (MS  :  leucine,  5-67  ;    proline,  1 8*7 8,; 

phenylalanine,  5*03  J  glutamic  acid.  36*35 ;  tyrosine, 
1-67;      arginine,   2-16;      histidine,    1*28,    and   ammonia, 
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4-87  per  tent.,  together  with  some  cystine,  hydroxyproline, 
and  tryptophan,  bat  no  glyeoeoll.  aBparagine,  serine,  or 
lysine.  The  most  interesting  point  is  the  very  large 
quantity  of  proline  formed  on  hydrolysis,  viz.,  about 
double  that  obtained  from  gliadin. — A.  S. 

,'     Sard  tier    which    cause   diseases   of .      //.     0. 

Miskovskv.     Z.  ma,  Branw.,   1908,  31,  3—0,   16—19, 
27—29.    "(See  this  J..  1907,  269.) 

The  three  species  of  sarrina  previously  described  by  the 
author  grow  with  great  readiness  in  the  presence  of  Witte's 
peptone,  either  by  itself  or  when  added  to  wort.  The 
assumption  is  made  that  the  whole  of  the  acid  produced 
by  these  organisms  does  not  remain  in  the  free  state, 
bat  that  part  of  it  is  neutralised  by  alkaline  salts  in  the 
wort  or  beer.  This  assumption  is  supported  by  the 
observation  that  the  addition  of  increasing  proportions 
of  dipotassium  phosphate  to  wort  is  accompanied  by 
corresponding  increases  in  the  extent  to  which  the 
sarcina*  grow  ;  when,  however,  more  than  1  per  cent. 
of  this  salt  is  added,  it  weakens  the  growth  of  the  bacteria. 
Monopotassium  phosphate  has  no  influence  on  these 
sarcina?  in  amounts  less  than  0-5  per  cent.,  but  in  larger 
proportions  has  a  distinct  inhibiting  action  ;  this  result 
may  be  explained  partly  by  the  increase  of  the  acidity  of 
the  wort  and  partly  by  the  occurrence  of  free  lactic  acid 
at  an  earlier  stage  of  the  growth  than  when  alkali  or 
alkaline  salts  are  present.  The  cause  of  the  turbidity 
produced  by  these  organisms  varies  in  different  cases 
and  with  different  cultures,  for  it  is  found  that  one  and 
the  same  beer  is  rendered  turbid  by  two  of  the  species 
examined,  but  not  by  the  third.  Further,  turbidity  is 
dependent  on  the  chemical  composition  of  the  nutrient 
liquid,  and  is  partly,  at  least,  due  to  the  life-products 
of  the  bacteria)  cells.  The  acid  formed  by  one  of  the 
three  species  was  examined  and  was  found  to  be  optically 
inactive  lactic  acid. — T.  H.  P. 

Wines  ;    The  "  graisse  "  sickness  of  — — .     E.  Kayser  and 
E.  Manceau.     Compt.  rend.,  1908,  146,  92—94. 

In  their  investigations  on  the  "graisse"  sickness  the 
authors  have  recognised  two  groups  of  specific  organisms. 
The  first  of  these  was  described  in  previous  articles  (this  J., 
1906,  386,  823) ;  the  bacilli  grow  in  almost  rectilinear 
chains,  they  multiply  rapidly  in  artificial  sugar-peptone 
media  and  resist  fairly  high  degrees  of  acidity  ;  they 
attack  lsevulose  more  rapidly  than  other  sugars.  The 
bacilli  of  the  second  group,  whilst  short  like  those  of  the 
first,  are  aggregated  in  very  long,  convoluted  chains. 
The  peptone  media  do  not  suit  them,  they  are  decidedly 
sensitive  to  acidity  and  they  act  more  rapidly  on  dextrose 
than  on  other  sugars.  The  products  of  the  two  groups 
of  bacilli  are  the  same  {loc.  cit.).  Certain  aerobic  micro- 
organisms also  play  an  important  part  in  the  "  ropy  " 
diseases  of  wines,  first  they  assist  the  development  of  the 
pathogenic  anaerobic  organisms  by  protecting  them 
against  the  air,  and  secondly,  some  of  them  are  found 
associated  with  the  disease  organisms  in  true  symbiosis. 
Such  associations  are  capable  of  developing  under  con- 
ditions which  would  be  inimical  to  one  at  least  of  the 
component  organisms.  The  preference,  noted  above,  of 
the  "  graisse  "  ferments  for  certain  sugars  may  be  modified 
in  these  circumstances,  and  the  same  organism  may 
attack  sometimes  la;vulose  and  sometimes  dextrose  more 
readily  according  to  the  aerobe  with  which  it  is  associated. 
Among  the  latter  have  been  found  yeasts,  mycoderma 
and  four  aerobes,  which  have  already  been  recorded  by 
Manceau  as  causes  of  the  "  blue  "  disease  of  Champagne 
wines.  The  authors  have  succeeded  in  producing  the 
ropy  disease  in  wines  by  means  of  pure  cultures  of  the 
two  groups  of  "  graisse  "  organisms,  but  in  naturally 
diseased  wines  pure  or  even  nearly  pure  infections  are 
never  found,  the  specific  organisms  depending  for  their 
existence  on  the  conditions  set  up  by  the  symbiotic 
aerobes. — J.  F.  B. 

Wines  ;    Polarimetric  examination  of  red and  deter- 
mination of    reducing   sugars    therein.     G.  Guerin.    J. 
Pharm.  Chim.,  1908,  27,  57—58. 
Sixty  c.c.  of  the  wine  are  treated  with  30  c.c.  of  a  10  per 
cent,  solution  of  mercuric  acetate,  allowed  to  stand  for 


two  hours,  filtered,  and  the  filtrate  examined  in  a  Laurent 
polarimeter  in  a  30  cm.  tube.  For  the  determination  of 
the  reducing  sugars,  4  grms.  of  mercuric  acetate  are 
triturated  in  a  glass  mortar  with  100  c.c.  of  the  wine, 
added  gradually,  and  after  a  few  minutes  the  liquid  is 
filtered.  The  filtrate  is  shaken  with  excess  of  zinc  dust 
for  a  few  minutes  in  order  to  precipitate  the  mercury, 
again  filtered,  and  introduced  from  a  burette,  in  small 
quantities  at  a  time,  into  a  flask  containing  a  boiling 
mixture  of  5  c.c.  of  Pasteur's  alkaline  copper  solution 
(1  c.c.  =0-005  grm.  of  dextrose),  5  c.c.  of  potassium 
hydroxide  solution,  and  50  c.c.  of  distilled  water,  until 
the  red  colour  of  cuprous  oxide  appears,  after  which  the 
liquid  is  added  drop  by  drop  until  the  blue  colour  of 
the  copper  solution  just  disappears. — A.  S. 

Whiskey  stored  in  wood  ;     Changes  taking  place  in — . 

C.  A.  Crampton  and  L.  M.  Tolman.     J.  Amer.  Chem. 
Soc,  1908,  30,  98—136. 

Thirty-one  barrels  of  new  spirits,  representing  types  of 
rye  whiskeys  and  Bourbon  [maize]  whiskeys  manufactured 
by  different  systems,  were  set  apart  in  different  stores 
and  samples  were  withdrawn  every  year  for  eight  years. 
These  samples  were  stored  in  glass  bottles  and  all  were 
examined  simultaneously  at  the  end  of  the  period.  Except 
in  a  few  cases,  the  American  method  of  using  charred 
wood  casks  was  followed,  and  it  was  ascertained  that 
none  of  the  whiskeys  thus  coloured  yielded  any  indications 
of  caramel  colouring  matters  when  tested  by  the  paralde- 
hyde and  Marsh's  amyl  alcohol  tests  for  such  colours. 
During  the  eight  years  of  storage  the  volume  of  the  spirit 
diminished  in  many  cases  by  one-half ;  this  loss  of 
volume  is  not  due  strictly  to  evaporation  but  to  osmosis 
through  the  pores  of  the  wood,  and  depends  very  largely 
on  the  conditions  of  storage.  Such  osmosis  is  selective  in 
its  effects,  the  water  passing  out  with  much  greater  rapidity 
than  the  alcohol,  which  thus  becomes  concentrated.  The 
higher  alcohols  remain  completely  behind,  and  the  same 
selective  action  is  shown  with  the  acids,  esters,  aldehydes 
and  furfural,  these  remaining  behind  in  the  barrel  by 
the  selective  action  of  the  wooden  membrane.  The 
chemical  changes  which  take  place  during  storage  are 
also  dependent  on  the  porous  receptacle,  since 
no  chemical  change  takes  place  in  glass  vessels  nor  even 
in  paraffined  woods.  The  results  of  analysis  are 
expressed  in  terms  of  grms.  per  100  litres  of  proof  spirit 
and  are  also  corrected  for  loss  of  volume  for  purposes 
of  comparison.  The  rye  whiskeys  showed  far  greater 
losses  of  volume  and  chemical  changes  than  the  Bourbon 
whiskeys  ;  this  was  due  to  the  fact  that  the  former  were 
stored  in  artificially  warmed  warehouses,  whereas  the 
latter  were  not.  Thus  the  rye  whiskeys  were  in  all  respects 
"  stronger  "  than  the  Bourbon  which  were  "  light  bodied  "  ; 
this  difference,  however,  is  not  due  to  any  intrinsic 
difference  in  the  raw  spirits.  During  the  first  three  years, 
solids  and  colouring  matters  are  extracted  from  the  wood, 
but  after  that  time  the  increase  in  concentration  which 
takes  place  is  due  solely  to  loss  of  volume  ;  the  amounts 
of  solids  and  colouring  matters  are  closely  related.  The 
actual  amount  of  higher  alcohols  piesent  (free  and  com- 
bined) remains  constant  during  the  whole  period  of 
storage  but  their  concentration  increases.  In  new  spirits 
the  ratio  of  acids  to  esters  is  low  (average  6:16  grms. 
per  100  litres  proof) ;  during  the  first  year  the  formation 
of  acids  is  more  rapid  than  that  of  the  esters  and  the 
position  becomes  reversed  (average  44  :  33) ;  during  the 
second  and  third  years  the  formation  of  esters  becomes 
more  rapid  until  at  the  end  of  the  fourth  year  the  pro- 
portions of  acids  and  of  esters  are  practically  equal 
(average  62:61).  After  this  equilibrium  has  been 
reached  there  is  no  further  change  if  the  results  be  cal- 
culated to  the  original  volume,  and  so  far  as  these  con- 
stituents are  concerned,  the  whiskey  is  mature  in  four 
years.  The  characteristic  aroma  of  American  whiskey,  as 
distinguished  from  Scotch  or  Irish,  is  derived  almost* 
entirely  from  the  charred  wood  of  the  casks.  The 
improvement  in  flavour  of  whiskeys  in  charred  casks 
after  the  fourth  year  is  due  largely  to  concentration. 
The  colour  of  whiskey  matured  in  a  charred  cask  is  twice 
as  deep  as  that  of  a  similar  whiskey  stored  in  an  un- 
changed cask.     The  solids  and  colouring  matters  derived 
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from  the  charred  cask  are  less  soluble  in  water  than  those 
extracted  from  an  uncharred  cask.  The  "  oily  "  appear- 
ance of  matured  whiskey  is  due  almost  entirely  to  matters 
extracted  from  the  charred  wood,  and  this  appearance  is 
almost  lacking  in  whiskeys  aged  in  uncharred  wood.  The 
"  body  "  of  a  whiskey  is  due  largely  to  the  solids  extracted 
from  the  wood. 


remained  unaltered  during  the  year.  The  price  abroad 
rose  by  10  M.  per  hectolitre  during  the  year.  No  agree- 
ment was  reached  with  regard  to  the  proposal  to  reduce 
the  rebate  of  the  "  wash-back  "  duty  on  spirit  destined 
for  export  or  denaturing,  from  16  to  12  M.,  and  to  estab- 
lish an  annual  fund  of  4,500,000  M.  for  supplementing 
the    rebate.     The    acceptance    of    this    proposal    would 


Average  data  for  all  samples  and  for 

rye  and  Bourbons  separately. 

(Calculated  to  original  volume 

••) 

Age. 

Original  volume. 

Colour.         Solids. 

Acids. 

Esters. 

Aldehydes. 

Furfural. 

Fusel  Oil. 

New 

Whole    

20-0 

6-4 

15-0 

4-03 

0-71 

96-8 

Rye 

— 

13-6 

4-7 

13-7 

4-91 

0-97 

83-2 

— 

26-0 

7-7 

17-2 

3-26 

0-44 

108-6 

1  yr. 

Whole 

7-3 
8-4 

101-5 
114-6 

37-8 
41-8 

29-9 
35-3 

7-08 

8-71 

1-5 

1-7 

106-2 

Rye 

106-8 

6-4 

8-6 

90-1 
124-2 

34-4 
46-1 

24-9 
42-9 

5-55 

8-34 

1-3 
1-7 

105-8 

2  yrs. 

Whole 

108-1 

Rye 

10-6 

133-6 

49-8 

49-3 

9-02 

1-9 

109-7 

6-7 

114-8 

42-7 

37-3 

7-78 

1-4 

107-3 

3  yrs. 

Whole 

10-2 

140-2 

51-1 

48-4 

9-47 

1-8 

106-3 

Rye 

11-5 

150-4 

54-4 

54-3 

9-80 

2-2 

104-4 

8-3 

130-7 

47-8 

42-5 

9-15 

1-5 

107-3 

4  yrs. 

Whole 

10-2 

140-4 

51-6 

50-9 

10-2 

1-9 

104-3 

Rye 

11-6 

153-1 

54-2 

57-2 

11-2 

2-2 

102-0 

Bourbon 

8-9 
11-1 

127-7 
149-2 

48-9 
52-2 

45-0 
51-1 

9-3 

10-2 

1-5 

1-9 

106-3 

5  yrs. 

Whole 

100-4 

Rye 

12-2 

158-8 

54-8 

57-5 

11-3 

2-5 

100-1 

10-0 

140-2 

49-8 

45-0 

9-2 

1-5 

100-7 

6  yrs. 

Whole 

11-1 

151-4 

53-2 

50-7 

10-2 

1-9 

104-7 

Rye 

12-3 

161-0 

54-8 

55-5 

11-3 

2-4 

105-9 

10-1 

142-5 

51-8 

45-2 

9-1 

1-4 

103-8 

7  yrs. 

Whole 

11-1 

154-0 

52-2 

51-1 

9-8 

1-8 

99-9 

Rye 

12-0 

161-3 

51-9 

56-6 

10-6 

2-2 

98-8 

10-2 

147-1 

52-4 

46-4 

9-0 

14 

101-6 

8  yrs. 

Whole 

10-5 

155-2 

53-1 

50-9 

9-6 

1-8 

98-0 

Rve 

11-1 
10-0 

163-8 
147-7 

52-6 
53-6 

56-7 
45-9 

10-6 

8-8 

2-2 
1-5 

99-0 

97-1 

This  table  gives  the  average  of  all  the  whiskeys  and  the 
average  of  the  rye  and  Bourbon  separately,  calculated  back 
to  the  original  volume,  in  order  to  eliminate  the  effects 
due  to  the  concentration  taking  place  while  the  spirit 
was  stored.  These  figures  prove  that  after  the  third 
year,  there  is  very  little  change  in  the  amounts  of  the  various 
substances  present,  any  changes  after  the  third  or  fourth 
year  being  almost  entirely  due  to  the  concentration  which 
occurs. — J.  F.  B. 

Alcohol  in  Germany.  Z.  angew.  Chem.,  1908,  21,  131—132. 
According  to  the  report  of  the  "  Zentrale  fur  Spiritus- 
verwertung  "  for  1906-07,  the  sales  of  refined  and  crude 
or  denatured  spirit  amounted  to  49,000,000  litres.  The 
total  stocks  of  the  "  Zentrale  "  decreased  in  the  course 
of  the  twelve  months  (Oct.,  1906,  to  Oct.,  1907)  from 
104,000,000  to  56,000,000  litres,  so  that  48,000,000  litres 
went  on  to  the  market  from  this  source,  together  with 
301,000,000  litres  produced  during  the  year.  The  sale 
price  was  43  M.  25-81  Pf.  per  hectolitre,  the  "  refining 
premium  "  paid  to  the  distillers  being  4-60  M.  At  the 
beginning  of  the  year,  abundant  stocks  of  spirit  were 
available,  and  a  limitation  of  the  production  to  82  per 
cent,  of  the  previous  average  quantity  was  decided 
upon,  whilst  the  price  on  account  to  be  paid  to  distillers 
was  fixed  at  40  M.  In  consequence  of  this  limitation 
and  of  the  high  market  possibilities  for  potatoes  in  other 
directions,  the  production  of  spirit  during  the  year 
was  considerably  less  than  before  ;  the  actual  production  of 
385,000,000  litres  as  against  437,800,000  litres  of  previous 
year,  corresponded  approximately  to  the  quantity  agreed 
upon.  The  sales  were  the  highest  yet  recorded.  The 
nominal  amount  consumed  for  drinking  purposes — 
244,000,000  litres — was  considerably  higher  than  that 
of  the  preceding  year.  The  consumption  of  incom- 
pletely denatured  spirit  showed  a  moderate  Increase, 
and  the  quantity  of  spirit  exported  ruse  considerably. 
According  to  official  statistics  21,500,000  litres  were 
exported,  but  this  includes  a  certain  quantity  sold 
and  delivered  before  Oct.  1,  1906,  but  only  recorded 
during  October  or  November.  Tho  sale  price  of 
the  previous  year  was  at  first  reduced  by  6  M.,  but 
from  November  onwards,  the  basis  price  of  50  M.  for 
prime  spirit,  "  freight  parity  "  in  Berlin  came  into  force. 
On  Sept.  24,  1907,  the  price  of  prime  spirit  was  advanced 
by    1-80M.     The    price    of   completely    denatured    spirit 


doubtless  have  considerably  injured  the  development  of 
the  use  of  duty-free  spirit.  A  limitation  of  the  pro- 
duction of  spirit  during  the  present  year  may  be  dispensed 
with,  but  owing  to  the  small  potato  crop  and  the  favour- 
able market  possibilities  for  potatoes  in  other  directions, 
there  will  have  to  be  an  increase  of  the  price  on  account 
to  be  paid  to  distillers  and  of  the  selling  price  of  prime 
spirit. — A.  S. 

Royal  Commission  on  Whisky.  London  Gazette,  Feb.  18, 
1908. 

The  King  has  been  pleased  to  appoint  a  Royal  Com- 
mission on  whisky  and  other  potable  spirits. 

The  Chairman  of  the  Commission  is  Lord  James  of 
Hereford,  and  the  members  are : — L.  M.  Guillemard, 
C.B.,  Deputy  Chairman  of  the  Board  of  Inland  Revenue  ; 
Dr.  W.  E.  Adeney ;  Dr.  J.  R.  Bradford,  F.R.S.  ;  Dr. 
Horace  T.  Brown,  F.R.S.  ;  Dr.  G.  S.  Buchanan,  Inspector 
of  Foods,  Local  Government  Board  ;  J.  Y.  Buchanan. 
F.R.S.  ;  and  Dr.  A.  R.  Cushny,  M.D.,  F.R.S.  The 
Secretary  to  the  Commission  is  Mr.  A.  V.  Symonds,  of  the 
Local  Government  Board. 

The  terms  of  reference  are  :  to  inquire  and  report — 

1.  Whether,  in  the  general  interest  of  the  consumer, 
or  in  the  interest  of  the  public  health,  or  otherwise,  it 
is  desirable 

(a)  To  place  restrictions  upon  the  materials  or  the 
processes  which  may  be  used  in  the  manufacture  or  pre- 
paration in  the  United  Kingdom  of  Scotch  whisky.  Irish 
whisky,  or  any  spirit  to  which  whisky  may  be  applied  as 
a  trade  description  ; 

(b)  To  require  declarations  to  be  made  as  to  the  materials, 
processes  of  manufacture  or  preparation,  or  age  of  any  such 
spirit ; 

(c)  To  require  B  mini  mum  period  during  which  any  such 
spirit  should   lie  matured  in  bond;  and 

(d)  "To  extend  any  requirements  of  the  kind  mentioned 
in  the  two  sub-divisions  immediately  preceding  to  any 
Such  RT>iri1  imported  into  the  United  Kingdom. 

2.  By  what  means,  if  it  be  found  desirable  that  any 
such  restriotiona,  declarations,  or  period  should  be  pre- 
scribed, a  uniform  practice  in  this  respect  may  be  satis- 
factorily  secured. 

And  to  make  the  like  inquiry  and  report  as  regards 
other  kinds  of  potable  spirits  which  are  manufactured 
in  or  imported  into  the  United  Kingdom. 
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Patents. 

Malt-kiln.     H.  Wettig,  Assignor  to  J.  A.  Topf  und  Soehne, 

Erfurt.  Germany.  "U.S.  Pat.  876.756.  Jan.  14,  1908. 
An  air-distributing  chamber  is  located  between  two  of 
the  floors  of  a  three-floor  kiln  having  lateral  circulation 
passages  :  the  chamber  is  divided  into  separate  com- 
partments, each  of  which  is  in  communication  with  one 
or  more  of  the  lateral  passages. — T.  H.  P. 

Wort  ;    Process  for  obtaining from   un  malted  am  in. 

R.   D.   Bailev.  Swillington,  Yorks.     Eng.   Pat.   1*1.882, 

May  22,  1907. 
Maize  grits,  cooked  and  granulated,  "  popped "  or 
flaked  maize  are  boiled  in  acidulated  water  in  a  con- 
version vessel,  the  boiling  being  continued  until  the  starch 
is  converted  into  either  a  mixture  of  maltose  and  dextrin 
or  dextrose.  The  product  is  neutralised  and  forced 
under  air-pressure  through  a  filter  into  the  coppei.  Part 
of  the  starch  may  be  re?noved  when  converted  into  maltose 
and  dextrin,  the  remainder  being  then  further  converted 
into  dextrose  :  the  two  portions  are  neutralised  separately 
and  forced  into  the  copper. — T.  H.  P. 

Worts  ;  Process  of  fermenting .     Alliance  Industrielle. 

Fr.  Pat.  381.291,  Aug.  29.  1907. 
Small  quantities  of  hydrogen  peroxide  or  other  substances 
which  liberate  nascent  oxygen  are  added  to  bottom - 
fermentation  beer  worts,  during  the  primary  fermenta- 
tion. The  hydrogen  peroxide  may  be  produced  by  the 
action  of  air  and  steam  on  essential  oils,  such  as  oil  of 
hops.  It  is  stated  that  the  hydrogen  peroxide  so  influences 
the  fermentation  that  it  may  be  conducted  at  a  tempera- 
ture of  15"  C.  with  the  same  results  as  are  obtained  in  the 
ordinary  way  at  temperatures  of  3° — 7°  C.  No  exact 
quantity  of  peroxide  can  be  prescribed,  but  in  average 
cases  it  should  not  exceed  40  c.c.  of  50  vols,  peroxide  per 
hectolitre  of  wort. — J.  F.  B. 

Alcohol  or  any  other  product  which  is  similarly  treated  ,- 

Rectification  of .     E.  Guillaume,  Paris.     Eng.  Pat. 

8848,  Apiil  16,  1907.     Under  Int.  Conv.,  April  19,  1906. 

See  Fr.  Pat.  365,417  of  1906  ;  this  J.,  1906,  947.— T.  F.  B. 

Pot-ale  ;   Treatment  of ,  whereby  products  are  obtained. 

G.    Revnaud,    Paris,    and   V.    H.    Frestadius,    London. 

Eng.  Pats.  2591  and  2591a,  Feb.  1,  1907. 
(1).  Pot-ale  alone  or  mixed  with  either  molasses  or  any 
saccharified  mash  not  containing  sufficient  nutrient 
matter  for  the  growth  of  yeast,  is  fermented  by  yeasts 
found  on  the  majority  of  wild  berries,  especially  such 
as  can  be  gathered  in  peaty  and  woody  districts.  The 
residue  remaining  after  the  distillation  of  the  alcohol 
thus  produced  serves  as  a  food  for  animals.  (2).  Pot- 
ale,  before  or  after  concentration,  is  mixed  with  molasses 
to  neutralise  its  excessive  acidity,  the  mixture  serving 
as  food  for  animals.  Alcohol  is  manufactured  by  fer- 
menting a  mixture  of  pot-ale  and  molasses  with  ordinary 
yeast  or  with  yeasts  occurring  on  the  majority  of  wild 
berries,  the  residue  left  after  distillation  of  the  alcohol 
thus  produced  serving  as  a  food  for  animals  or  as  a  manure. 
Beer  is  brewed  by  fermenting  a  slightly  acid  mixture  of 
pot-ale  and  molasses  with  beer  yeast  and  adding  suitable 
bitter  and  flavouring  matters. — T.  H.  P. 

XVIII.— FOODS  ;  SANITATION  ;  WATER 
PURIFICATION,    AND    DISINFECTANTS. 

{A.)— FOODS. 

"  Meal  of  Nette  "  ;    The  pulp  known  as .     A.  Goris 

and  L.  Crete.  Compt.  rend.,  1908,  146,  187—189. 
The  meal  of  Nette  is  a  product  of  the  fruit  of  Parkia 
biylobosa  Benth.,  and  is  used  by  the  natives  of  tropical 
Africa  as  a  food.  It  forms  in  the  pod  as  the  latter  ripens, 
and  at  maturity  is  dry  and  friable.  Analyses  give  the 
following  proportions  per  cent.  :  water  4-9  ;  ash  4-96  ; 
phosphates  (P205)  0-383;  total  nitrogen  0-624;  sub- 
stances soluble  in  carbon  bisulphide  1-30 ;  substances 
soluble  in  alcohol  56-67 ;  substances  soluble  in  water 
72-0.  A|"  cholesterol "  was  found  in  the  portion  soluble  in 
carbon    bisulphide  ;     it    melted    at    135°    O,    and    had 


[a]D=— 26°  in  chloroform.  The  addition  of  alcohol  to 
an  aqueous  extract  produced  a  precipitate  of  pectins. 
If  the  powder  be  extracted  with  90  per  cent,  alcohol 
after  treatment  with  carbon  bisulphide,  a  solution  of  a 
mixture  of  sugars  is  obtained.  One  of  these  is  sucrose 
present  to  the  extent  of  about  25  per  cent.,  the  others  are 
dextrose  and  lajvulose,  which  together  amount  to  20-5  per 
cent.  The  proportion  of  sucrose  seems  to  diminish 
on  keeping.  The  sample  examined  was  nearly  two 
months  old. — F.  Shdn. 

Flour ;    Method  to  determine  the  water  absorbing  capacity 

of .     J.  F.  Hoffmann  and  A.  Ploetz.     Z.  Spiritus- 

ind.,  1908,  31,  42—43. 
Fifty  grms.  of  flour  are  intimately  mixed  with  200 
grms.  of  water  and  after  standing  an  hour  the  excess 
of  water  is  poured  off,  the  dough  carefully  removed 
on  to  an  unglazed  porcelain  slab  (26  X  26  cm.  and  6 — 8 
mm-  thick),  covered  with  a  similar  slab  and  pressed  with 
a  weight  of  1  kilo,  for  twenty  minutes.  Sheets  of  filter- 
paper  are  placed  against  the  outer  sides  of  the 
slabs  to  increase  the  rate  of  absorption  of  water. 
The  dough  is  finally  weighed  and  the  mean  of  two  deter- 
minations taken  as  the  correct  result — these  should  not 
differ  by  more  than  1  per  cent.  The  method  has  the 
disadvantage  that  the  slabs  require  prolonged  treatment 
with  dilute  acid,  dilute  caustic  soda  solution,  water  and 
finally  drying  for  a  day  or  more  before  they  can  be  used 
again.  The  authors  quote  experiments  to  show  that  the 
higher  the  quality  of  the  flour  the  less  water  it  will  absorb. 

— E.  F.  A. 

Wheat  flour ;    Chemistry  of  strength  of .     II.  Shape 

of  the  loaf.  T.  B.  Wood.  J.  Agric.  Science,  1907,  2, 
267—277.  (See  this  J.,  1907,  1290). 
In  view  of  the  modification  of  the  state  of  aggregation 
of  a  colloid  by  the  concentration  of  acid,  alkali  or  salt, 
in  the  solution  with  which  it  is  in  contact,  the  properties 
of  gluten  immersed  in  solutions  of  varying  concentration 
have  been  studied.  In  distilled  water  gluten  retains  its 
coherence  ;  in  iVyiOOO  hydrochloric  acid  it  begins  to  dis- 
integrate and  lose  its  coherence,  and  this  change  is  more 
rapid  as  the  concentration  of  the  acid  is  increased  up 
to  N/30.  Further  increase  retarded  the  rate  of  dis- 
integration until  with  N/12  acid,  the  gluten  again  became 
permanently  coherent  and  much  harder  and  more  elastic 
and  less  sticky  than  in  its  original  condition.  Sulphuric, 
phosphoric  and  oxalic  acids  behaved  similarly,  but  f*r 
acetic,  lactic,  citric  and  tartaric  acids  no  practicable 
concentration  could  be  found  above  which  coherence 
reappeared.  The  addition  of  soluble  salts  causes  the 
gluten  to  cohere  in  less  concentrated  acid.  N/12  sodium 
chloride  solution  is  required  to  make  gluten  cohere  in 
2V/50  hydrochloric  acid,  more  salt  being  required  in 
either  more  or  less  concentrated  acid.  Sodium  chloride 
and  phosphate  are  equal  in  power  of  producing  coherence, 
the  chloride  being  more  active  with  more  concentrated 
acid.  Sodium  sulphate  is  more  active  than  either. 
Magnesium  and  aluminium  sulphates  are  more  active 
than  sodium  sulphate.  With  lactic  acid  more  and  more 
sodium  chloride  must  be  added  to  preserve  coherence, 
as  the  concentration  of  the  acid  is  increased.  The  fact 
that  the  amount  of  soluble  salt  required  to  produce 
coherence  at  first  increases  with  the  acidity  up  to  a 
maximum  and  then  falls  off  again,  probably  explains 
the  previous  failure  to  connect  acidity  and  soluble  salt 
content  with  baking  properties.  The  change  of  pro- 
perties of  gluten  in  contact  with  stronger  solutions  was 
measured  by  the  determination  of  the  ratio  of  the  weight 
when  wet,  after  treatment,  to  the  weight  when  dry. 
The  figures  offer  an  explanation  for  the  difference  in 
water-absorbing  capacity  found  in  certain  flours  and 
connect  both  water  absorption  and  toughness  of  gluten 
with  acidity  and  content  of  soluble  salt.  These  results 
are  discussed  in  connection  with  the  analytical  results 
ot  actual  flours.  Good  flours  of  the  "  Fife  "  class  contain 
a  preponderance  of  phosphate,  flours  like  "  Rivett " 
contain  little  phosphate  and  much  chloride.  It  is  con- 
sidered that  acids  and  salts  influence  the  gluten  when 
the  endosperm  is  being  formed. 
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The  behaviour  of  acids  and  salts  on  casein  is  exactly 
similar  to  their  behaviour  with  gluten,  the  consistency 
and  water  content  of  curd  depending  on  the  concentration 
of  the  acid  and  salt  solution  with  which  it  is  in  contact. 

— E.  F.  A. 

Flour ;     Detection   of   bleaching   agents   in .     E.    J. 

Watkins.  National  Association  Review,  1908,  61 — 64. 
If  the  benzene  extract  of  the  flour  be  colourless,  or  nearly 
so,  the  flour  is  probably  bleached  ;  but  an  orange-red  oily 
residue  left  after  evaporating  the  solvent,  would  indicate 
nitric  oxide,  whilst  a  slightly  yellow  or  nearly  white  residue 
points  to  chlorine  or  bromine,  the  use  of  which  would  be 
confirmed  by  the  copper  oxide  flame  test.  Distilled  water 
is  added  to  the  extracted  flour  residue  and  the  Griess- 
Ilosvay  reagent  added  (strong  acetic  acid  containing  a 
small  amount  of  sulphanillic  acid  and  o-naphthylamine).  If 
nitrous  bleaching  agents  have  been  employed,  a  pink 
colour  results.  In  bleaching  by  nitric  oxides,  the  Griess- 
Ilosvay  reaction  shows  no  coloration  with  the  oil  extracted 
from  the  flour,  but  gives  a  very  marked  rose  colour  with 
the  crude  gluten  washed  from  the  flour,  showing  that 
the  nitric  oxides  are  almost  entirely  fixed  by  the  proteins. 
(See  also  this  J.,  1907,  1211).— E.  F.  A. 

Butter -fat ;    Determination  of  the  "  caprylic  acid  value  " 

of .     R.  K.  Dons.     Z.  Untersuch.  Nahr.  Genussm., 

1908,  15,  75—79. 

The  method  of  determining  the  "  caprylic  acid  value  " 
of  butter-fat  (see  this  J.,  1907,  1069)  may  be  modified 
as  follows,  the  mixed  insoluble  fatty  acids  obtained  from 
the  fat  being  extracted  with  hot  water  before  distillation. 
The  soluble  acids,  including  the  butyric  and  caproic 
acids,  are  thus  removed,  whilst  the  caprylic  acid  remains 
undissolved,  and.  on  submitting  the  insoluble  fatty  acids 
to  distillation,  the  distillate  contains  practically  only 
caprylic  acid.  Five  grms.  of  the  butter -fat  are  saponified, 
the  soap  is  dissolved  in  100  c.c.  of  water,  50  c.c.  of  dilute 
sulphuric  acid  are  added  and  the  insoluble  fatty  acids 
are  allowed  to  solidify.  The  aqueous  portion  is  then 
removed  and  the  cake  of  acids  is  extracted  twice  with 
150  c.c.  of  water  at  a  temperature  of  80°  C.  The  insoluble 
fatty  acids  are  next  treated  in  a  flask  with  20  grms.  of 
glycerol,  150  c.c.  of  water  and  5  grms.  of  sodium  sulphate 
(the  boiling  point  of  the  mixture  is  thus  made  to  corre- 
spond with  that  of  the  ordinary  Reichert-Meissl  dis- 
tillation). After  the  addition  of  a  little  pumioe  stone, 
the  mixture  is  distilled  until  110  c.c.  of  distillate  have 
,J>een  collected.  One  hundred  c.c.  of  the  latter  are 
neutralised  in  the  usual  way  and  then  treated  with  40  c.c. 
of  .lV/10  silver  nitrate  solution.  The  excess  of  the  latter 
is  titrated  back  and  the  caprylic  acid  value  calculated 
as  described  previously.  Determined  in  this  way,  the 
value  for  pure  butter-fat  varies  from  1-6  to  2-0,  whilst 
for  cocoanut  oil  it  is  5-3.  Butter-fat  containing  10  per 
cent,  of  cocoanut  oil  gives  a  value  of  from  2-6  to  3-0. 

— W.  P.  S. 

Preserve  tins ;    Action   of   acids   and   different    preserves 

on .     K.  B.  Lehmann.     Arch.  Hyg.,  63,  66 — 122. 

Chem.  Zentr.,  1908,  1,  403. 

Tin  is  not  attacked,  or  is  only  dissolved  to  the  extent 
of  traces,  by  dilute  acids  if  the  liquid  contains  no  free 
oxygen  and  is  not  exposed  to  the  air.  The  action  on  the 
tin  is  most  rapid  when  the  metal  projects  out  of  the 
solution  :  it  is  much  slower,  even  with  free  access  of 
oxygen  to  the  liquid,  when  the  metal  is  completely 
immersed,  and  nearly  ceases  altogether  when  the  metal 
is  immersed  in  the  liquid  free  from  dissolved  oxygen  and 
contained  in  an  air-tight  vessel.  In  unlacquered  tins, 
the  amount  of  tin  dissolved  by  solutions  of  organic  acids 
depends  upon  the  amount  of  dissolved  oxygen  and  the 
volume  of  the  air  space  between  (he  level  of  the  liquid 
and  the  cover  of  tin-  vessel.  The  amount  of  oxygen 
present   in    the   gaseous   condition    and   dissolved    in'  the 

liquid  is  sufficient  to  account  for  the  quantities  of  tin 
found  to  be  dissolved  by  Eruil  juices.  viz.,  up  to  :tii(i  mgrms. 
per   litre.     In   absence    of    free   oxygen,    the   combined 

Oxygen  of  nitrates  may  play  a  similar  role,  the  nitrates 
being  reduced  to  ammonia.  Nitrates  could  not  be 
detected  in  fruits,  but  the  presence  of  up  to  <i(io  mgrms. 


(in  one  case,  1200  mgrms.)  of  nitrates  per  litre  in  preserves 
can  be  easily  explained  as  due  to  the  use  of  water  or 
common  salt  containing  nitrates.  In  open  tins,  the 
metal  does  not  dissolve  so  rapidly  as  might  have  been 
expected.  This  is  due  to  two  causes.  In  sweet  pre- 
serves, the  sugar  retards  the  corrosion,  owing  to  its  effect 
on  the  dissociation  of  tartaric  acid.  Other  metals  also 
(Fe,Cu)  besides  tin,  are  much  less  attacked  by  acids 
containing  dissolved  sugar,  than  by  the  acids  them- 
selves. In  the  case  of  preserved  meat,  etc.,  the  fat 
covers  more  or  less  completely  the  walls  of  the  vessel 
and  the  surface  of  the  liquid,  and  thus  hinders  corrosion. 

— A.  S. 

"  Crude  fibre  "   [in  cacao,   etc.]  ;    Determination  of 

and  separation  of  cellulose,  lignin  ai<  d  cutin  in  the  product. 
J.  Konig.  Ber.,  1908,  41,  46—49. 
Replying  to  an  adverse  criticism  by  Matthes  and  Streit- 
berger  (this  J.,  1907,  1211),  the  author  upholds  the  validity 
of  his  method  and  points  out  that,  iu  order  to  obtain 
concordant  results,  attention  must  be  paid  to  the  following 
points  : — Substances  rich  in  fat,  such  as  cacao,  must  first 
be  completely  exhausted,  as  in  the  case  oT.  any  other 
method.  The  glycerol  employed  must  have  a  specific 
gravity  of  1-23  and  should  be  made  to  contain  20  grms. 
of  concentrated  sulphuric  acid  per  litre,  '"he  product 
must  be  washed,  first  with  sufficient  boiling  water 
(generally  400  c.c),  later  with  warm  90 — 95  per  cent, 
alcohol  and  lastly  with  a  warm  mixture  of  alcohol  and 
ether  until  the  filtrate  comes  through  perfectly  colourless. 
For  very  finely  ground  substances,  including  of  course 
cacao,  the  author  has  stated  that  the  boiled  or  steamed 
liquid  should  be  largely  diluted  in  a  beaker  and  allowed 
to  settle,  the  perfectly  clear  liquor  should  then  be 
decanted  off  and  the  sediment  diluted,  boiled  and  filtered. 
Should  the  decanted  liquor  be  not  absolutely  clear,  it 
should  be  diluted  and  filtered  before  the  sediment  is 
brought  on  the  filter.  In  foodstuff  analysis  it  has  always 
been  recognised  that  the  substance  called  "  crude  fibre," 
containing  lignin  or  so-called  incrusting  matters,  is  a 
mixture  of  various  bodies,  the  relative  proportions  of 
which  will  vary  according  to  the  method  employed  in 
its  preparation.  It  is  impossible  to  speak  of  "  too  high 
or  too  low  results  "  ;  if  the  method  is  a  good  one  and 
accurately  followed  out,  all  that  can  be  expected  is  that 
the  results  should  be  concordant  for  the  same  substance  ; 
they  will  then  have  a  relative  value  for  comparing  sub- 
stances treated  in  exactly  the  same  manner. — J.  F.  B. 

Cacao    butter    and    its    unsaponifiable    constituents.     H. 
Matthes  and  O.  Rohdich.     See  XII. 

Patents. 

Foods  or  organic  compounds  ;    Process  of  sterilising . 

C.  C.   L.  G.   Budde,  Copenhagen.     U.S.  Pat.   877,703, 
Jan.  28,  1908. 

See  Eng.  Pat.  15,304  of  1905  ;  this  J.,  1906,  862.— T.  F.  B. 

Coffee,  or  coffee  beans  ;  Process  for  purifying  and  improving 

raw .     J.    Thum.     Pr.    Pat.    382,238,    Sept.    26, 

1907.     Under  Int.  Conv.,  Oct,  2,  1906. 

See  Eng.  Pat.  21,397  of  1907  ;  this  J.,  1908,  137.— T.  F.  B. 

Pot-ale  ;    Treatment  of .     Eng.  Pats.  2591  and  2591  \. 

See  XV 11. 

(B.)— SANITATION  ;    WATER  PURIFICATION. 

Lead  and  phosphorus  poisoning,  with  special  reference  to 
/In  manufacture  of  lucifer  matches,  slum-  Lecture* 
on  Industrial  Hygiene.  II.  Thos.  Oliver.  J.  Soc. 
Arts.  1908,  56.  311     317. 

Spdaking  with  reference  t<>  the  phosphorus  Besquisulphide 
lucifer    match,    the   author   points   out    that    to    Krance 

belongs  the  credit  of  being  the  hist  to  solve  the  problem 
involved  in  the  production  of  an  effective  substitute 
for  the  ordinary  phosphorus  match,  "for,"  says  he.  "  in  the 
matches  made  with  the  sesquisulphidc  we  have  lucifers 
that  are  non-poiSOnOU>,  which  Strike  anywhere,  and  the 
manufacture  of  which  is  unattended  by  risks  to  the 
health  of  the  workers." 
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With  regard  to  the  substitution  of  zinc  white  for  white 
lead  iii  France,  he  states  that  in  the  French  Chamber  of 
Deputies  "  Bill  after  Bill  has  been  carried  through  this 
Chamber  in  favour  of  zinc  white  for  all  painting  purposes, 
inside  and  outside,  but  the  Senate  has  always  thrown 
back  these  Bills.  The  dispute  has  become  a  national 
question." 

Sludge  ;   Destruction  of in  the  septic  tank-.     W.  Favre. 

Gesundheits-Ingen..  1907,  30,  809—816. 
Experiments  were  made  with  various  substances 
(proteins,  fats,  carbohydrates,  cork,  etc.) :  (1),  in  a  septic 
tank  ;  (2).  in  a  tank  containing  stagnant  effluent  from  a 
septic  tank  ;  and  (3).  in  a  tank  containing  constantly 
renewed  tap-water.  It  was  found  that  the  protein 
substances  and  albuminoids,  are  the  most  easily  decom- 
posed, whilst  fats  are  the  most  resistant,  decomposition 
only  taking  place  on  the  surface  into  fatty  acids  and 
glycerol.  Carbohydrates  or  substances  rich  in  carbo- 
hydrates are  readily  decomposed  in  the  septic  tank. 
Cellulose,  also,  appears  to  be  decomposed,  but  cork 
remains  unaltered.  Stagnant  water  has  a  distinct  retard- 
ing influence  on  the  putrefaction  of  the  solid  substances, 
hence  septic  tanks  should  not  be  made  too  large,  and 
they  should  contain  no  "  dead  "  spaces,  where  the  liquid 
may  collect  and  become  stagnant. — A.  S. 

Patents. 

Sewage  sludge  or  other  organic  waste  or  refuse  ;    Method 

and   apparatus  for  treating .     G.    Hird,    Shipley, 

Yorks.  Eng.  Pat.  28,047,  Dec.  8,  1906. 
The  sludge  is  placed  in  closed,  inclined  retorts  provided 
with  ribs  or  belts  for  strengthening  purposes,  etc.  Sets 
of  retorts  are  built  into  suitable  settings,  and  each  retort 
is  fitted  with  a  perforated  movable  partition  which  pre- 
vents the  sludge  from  blocking  the  exit  pipes  of  the 
retort.  Furnaces  or  burners  are  provided  under  the 
retorts,  and  valved  flues  are  so  arranged  that  the  vapours 
first  distilled  from  the  refuse  are  either  conducted  to  the 
burners  and  there  consumed,  or  led  to  a  water-gas 
apparatus  and  thence  conducted  to  the  burners.  The 
air  supply  to  the  burners  may  be  drawn  from  around 
another  set  of  retorts  which  have  been  heated  and  are 
undergoing  the  process  of  cooling.  By  suitably  manipu- 
lating the  valves  on  the  exit  pipes  of  the  retorts,  the 
gas,  tar,  oils,  ammonia,  etc.,  produced  by  further  heating 
the  contents  of  the  retorts,  are  conducted  away,  collected, 
and  recovered.  The  charcoal  remaining  in  the  retorts 
at  the  end  of  the  distillation  is  useful  for  the  purification 
of  sewage,  etc. — W.  P.  S. 

Sewage  and  waste  water  ;    Process  and  apparatus  for  the 

purification  of .     L.  C.  Girerd,  Paris.     Eng.  Pat. 

8899,  Apr.  17.  1907. 
The  sewage  is  admitted  into  the  top  of  a  closed  tank 
which  is  divided  into  three  parts  by  means  of  vertical 
partitions  ;  the  middle  compartment  is  filled  with  porous 
filtering  material.  The  partition  plates  are  perforated, 
the  lower  part  of  the  first  plate,  however,  being  non- 
perforated.  The  filtering  material  is  charged  previously 
with  organisms  possessing  both  aerobic  and  anaerobic 
properties.  After  passing  through  the  first  compartment, 
which  is  provided  with  a  sand-trap,  the  sewage  flows 
through  the  filtering  material,  and  thence  into  the  third 
compartment,  from  which  it  is  discharged  at  regular 
intervals  by  means  of  a  siphon.  The  latter  is  of  special 
construction  so  that  the  liquid  is  discharged  rapidly  on 
to  a  perforated  plate  situated  in  a  chamber  below  the 
above-mentioned  tank  ;  this  plate  distributes  the  liquid 
on  to  the  surface  of  superposed  oxidising  beds  supported 
on  perforated  plates.  The  lateral  walls  of  the  oxidising 
beds  are  formed  of  a  number  of  blades  or  eaves  inclined 
upwards  from  the  interior  of  the  bed.  The  effluent  is 
collected  at  the  bottom  of  the  beds  and  discharged 
through  a  pipe. — W.  P.  S. 

Aqueous   solutions   [water]  ;    Process  of  clarifying . 

J.  A.  Maignen,  Philadelphia,  Pa.     U.S.  Pat.  875,088, 
Dec.  31,  1907. 

A  practically  neutral,   potable  water  is  produced   by 
treating  soft,  dirty  water  with  a  mixture  of  aluminium 


sulphate  and  soda  ash.  The  two  chemicals  are  previously 
mixed  together  in  the  proportions  of  2-9  parts  of  the 
former  and  3-1  parts  of  the  latter,  and  are  added  to  the 
water  in  the  form  of  a  dry  powder. — J.  F.  B. 

Sand  filters  ;   Process  for  increasing  the  efficiency  of . 

J.  M.  K.  Pennink.     Fr.  Pat.  382,232,  Sept.  26,  1907. 

Under  Int.  Con  v.,  Oct.  8,  1906. 
The  upper  surface  of  the  sand  is  covered  with  a  cloth 
made  of  ramie,  or  other  suitable  material,  which  is 
fastened  to  the  sides  of  the  filter-tank  and  has  a  central 
orifice  the  edges  of  which  hang  down  freely  into  the  upper 
end  of  a  'vertical  pipe  which  passes  through  the  filter 
and  is  provided  with  a  valve.  When  working  normally, 
this  valve  is  closed,  and  the  liquid  to  be  filtered  is  delivered 
into  the  open  top  of  the  tank,  passes  through  the  cloth 
and  the  sand,  and  flows  away  through  pipes  which  are 
embedded  in  the  sand  and  pass  through  the  sides  of  the 
filter-tank.  The  fine  detritus  which  forms  the  real 
filtering  medium  collects  on,  in  the  interstices  of,  and 
just  below  the  cloth,  and  when  this  deposit  has  accumu- 
lated to  such  an  extent  as  to  impede  the  filtration,  it  is 
removed  by  opening  the  valve  on  the  vertical  pipe,  when 
the  water  above  the  cloth  flows  rapidly  away,  carrying 
the  deposit  with  it.  If  necessary  the  deposit  in  the  upper 
layers  of  sand  and  within  the  interstices  of  the  fabric 
itself  may  be  removed  by  introducing  water  through 
pipes  which  are  imbedded  in  the  sand  three-quarters  of 
the  distance  from  the  bottom.  Further,  the  cloth  may 
be  removed,  and  after  being  cleansed,  be  replaced.  The 
whole  of  the  cleansing  can  be  rapidly  performed  and 
without  materially  disturbing  the  bed  of  sand. — W.  H.  C. 

( C.  )—DISINFECTA  NTS. 
Patent. 

Waste  sulphite  liquor  disinfectant.  C.  Ellis,  Larehmont, 
N.Y.,  Assignor  to  Ellis-Foster  Co.,  New  Jersey.  U.S. 
Pat.  877,414,  Jan.  21,  1908. 
Claim  is  made  for  a  disinfecting  composition  comprising 
creosote  of  about  1-1  sp.  gr.  and  concentrated  waste 
sulphite  cellulose  liquor  of  about  1-3  sp.  gr.,  the  latter 
being  present  in  excess. — T.  H.  P. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Paper;  Fibrous  constituents  of .     [Average  dimensions 

of  wood  pulp  fibres].  C.  Beadle  and  H.  P.  Stevens. 
Paper-Maker,  1908,  34,  8a— 8c. 
The  authors  put  on  record  the  following  measurements 
of  the  dimensions  of  the  fibres  found  in  chemical  wood 
pulps  of  different  descriptions.  Each  value  represents 
the  mean  of  at  least  40  observations,  and  the  records 
show,  first  the  average  lengths  of  the  fibres  as  they 
actually  exist  in  the  commercial  half-stuffs,  and  secondly 
the  average  lengths  of  those  fibres  only  which  were  entire. 


Dimensions  of  fibres 


Description  of  pulp. 


in  total  pulp. 


Length.  |  Breadth, 
mm.  mm. 


entire  fibres  only. 


Length.    Breadth, 
mm.         mm. 


Hemlock,   British   Colum- 
bian       

Spruce,  British  Columbian 
Balsam,     ,,  „ 

Very  strong  sulphite  pulp 

Poplar 

Pine  (soda  pulp)    

Sulphite  pulp    

Sulphite     , 

Sulphite     

Sulphite     „       

Unbleached    German    sul- 
phite pulp 

Strong  sulphite  pulp 

Swedish  strong  soda  pulp 
German  bleached  pulp... 


2-05 

0-039 

2-91 

2-74 

0-043 

3-24 

2-72 

0-045 

3-30 

2-37 

0-035 

2-80 

0-94 

0-024 

0-93 

2-51 

0-031 

2-81 

2-10 

0-037 

2-7  7 

1-91 

0-038 

2-67 

2-45 

0-037 

'     2-68 

2-19 

0-039 

2-51 

'    2-77 

0-045 

2-81 

2-62 

0-043 

2-80 

2-68 

0-037 

2-62 

1-93 

0-037 

2-45 

0-038 
0-046 
0-049 
0-036 
0-025 
0-030 
0-035 
0-030 
0-035 
0-035 

0-038 
0-036 
0-030 
0-032 


—J.  F.  B. 
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Patents. 

Straw  ;   Process  of  making  paper-pulp  from .     L.  K. 

Bohm,  Jersey  City,  N.J.     U.S.  Pat,  875,315,  Dec.  31, 
1907. 

Half-stuff  is  prepared  from  straw  by  the  action  of  fixed 
alkalis  ;  the  product  is  treated  with  a  solution  of  oxalic 
acid  and  agitated  until  the  fibre  is  completely  impreg- 
nated with  the  acid.  It  is  then  bleached  by  a  solution 
of  magnesium  hypochlorite,  thereby  forming  magnesium 
oxalate,  and  the  bleached  half-stuff  is  reduced  to  fine 
pulp  and  made  into  paper. — J.  F.  B. 

Fibrous  plants  and  their  direct  conversion  into  paper  pulp  ; 

Process  for  the  disintegration  of .     R.  Kron.     Fr. 

Pat.  381,462,  Sept.  2,  1907. 

The  fibrous  plants  are  boiled  with  water  or  treated  with 
moist  steam  under  pressure  without  the  aid  of  any  power- 
fully caustic  chemical  reagent,  the  pressure  being  raised 
during  the  digestion  in  such  a  way  that  the  formic  and 
other  acids  developed  from  the  plant-substance  act  on 
the  intercellular  substance  and  facilitate  the  reduction  of 
the  stems  to  paper-pulp.  The  plants  are  not  chopped  up 
or  prepared  before  digestion,  but  are  stacked  lengthwise 
in  cylindrical  wagons  which  are  run  into  the  digester.  There 
is  no  circulation  of  liquor  during  the  digestion,  and  if  the 
pulp  has  to  be  bleached  subsequently,  the  temperature 
must  be  kept  as  low  as  possible  consistent  with  the  pro- 
duction of  the  organic  acids. — J.  F.  B. 

Viscose    and    similar     viscous     substances ;     Process    of 

filtering .     C.  A.  Ernst  and  G.  0.  Hamlin,  Lans- 

downe,  Pa.,  Assignors    to  S.  W.  Petitt,  Philadelphia, 
Pa.     U.S.  Pat.  876,901,  Jan.  14,  1908. 

The  fibres  of  a  fibrous  filtering  body  are  forced  into 
close  contact  with  each  other  and  held  substantially 
immovable  with  respect  to  each  other  by  subjection  to 
external  pressure,  and  the  viscose  or  similar  substance  is 
then  forced  through  the  filtering  body  under  pressure 
less  than  that  to  which  the  said  body  is  subjected. 

— T.  H.  P. 

Celluloid   without   camphor ;     Manufacture    of .     C. 

Gillet,  sen.     Fr.  Pat.  382,270,  Dec.  3,  1906. 
The  object  of  this   invention  is  to  replace  the  camphor 
used  in  the  manufacture  of  celluloid  by  a  mixture  of  rosin 
and  castor  oil  in  proportions  varied  according  to  the  final 
product  desired. — F.  Shdn. 

Waste   sulphite   liquor   disinfectant.     U.S.    Pat.    877  414 
-See  XVIIIC. 

Films  for  photography,  etc.     Addition  to  Fr.  Pat.  379,421. 
-See  XXI. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Cinchona    alkaloids.     VIII.     Constitution    of  cinchonine. 

P.  Rabe.  Ber.,  1908,  41,  62— 70. 
The  base,  C19H200N2,  described  in  a  former  paper  (this  J., 
1907,  1158)  and  obtained  by  the  oxidation  of  cinchonine, 
is  now  styled  cinchoninonc,  as  it  has  the  properties  of  a 
ketone.  The  oxime  of  cinchoninone,  ClflH21ON3,  was 
prepared  by  the  action  of  hydroxylamino  hydrochloride 
and  sodium  hydroxide.  It  does  not  crystallise,  but  forms 
a  slightly  yellow,  amorphous  powder,  which  melts  hetween 
105°  and  110°  C.  The  methiodide  of  cinchoninoneoxime, 
QieHjiONg.CHgl,  is  an  amorphous  yellow  powder,  which 
begins  to  decompose  at  145— 150*  C,  and  blackens  at 
about  200°  ('.  Cinchoninone  dissolves  in  alkalis  with  a 
deep  coloration.  (  in< •honinone  dissolved  in  benzene  was 
In;,  led  with  benzoyl  chloride,  when  the  hydrochloride  of 
the  henzoyl  compound  of  the  enol  form  ol  the  ketone 
separated.     The  benzene  solution  on  concentration  gave 

benzoyleiiK  honinone,  QH,HM0«N2.  which  crystallises  from 

light  petroleum  in  white  needles  melting  al   181° C,  and 

is  very  easily  saponified  hy  hydroxyl-containins  solvents. 
It  is  undoubtedly  the  derivative  of  the  enol  form,  as  it 


is  neutral  to  litmus,  and  the  hydrochloride  is  rapidly 
hydrolysed  in  aqueous  solution.  The  methiodide  of  this, 
benzoyl  compound,  C2(jH2402N2,CH3I,  is  prepared  by 
acting  upon  cinchoninone  methiodide  with  sodium 
hydroxide  and  benzoyl  chloride  ;  it  forms  a  reddish- 
yellow  powder  when  treated  with  ether,  and  is  very  easily 
decomposed.  Cinchonine  can  be  obtained  from  cin- 
choninone by  reduction  with  sodium  and  alcohol,  or  with 
iron  filings  and  acetic  acid.  Cinchoninone  was  dissolved 
in  a  solution  of  sodium  in  alcohol  and  treated  with  amyl 
nitrite  at  a  low  temperature.  After  standing  overnight, 
the  liquid  was  treated  with  water  and  an  excess  of  alkali. 
This  was  followed  by  extraction  with  ether  to  remove 
the  alcohols,  and  the  liquid  was  saturated  with  carbon 
dioxide  and  shaken  with  ether  for  the  second  time.  The 
ether  from  the  second  extraction  left  behind  an  oil  which 
became  solid,  and  proved  to  be  a'-oximino-/3-vinyl- 
chinuclidme,  or  the  oxime  of  /3-vinyl-a'-chinuclidone, 
C9H140N2.  This  oximino  compound  crystallises  from 
ether  and  light  petroleum  in  white  needles,  from  ethyl 
acetate  in  short,  well-formed  colourless  prisms,  and  melts 
at  146 — 147°  C.  It  is  easily  soluble  in  water,  alcohol, 
and  benzene,  is  volatile  with  steam,  sublimes  below  its 
melting  point,  and  does  not  reduce  Fehling's  solution. 
The  methiodide,  C9H140N2,CH3I,  crystallises  from  methyl 
alcohol  in  groups  of  white  feathery  crystals,  and  melts  at 
224°  C.  The  oxime  was  boiled  with  20  per  cent,  hydro- 
chloric acid  for  three  hours,  then  treated  with  amyl  nitrite 
and  evaporated.  The  principal  product  was  the  hydro- 
chloride of  meroquinine  ethyl  ester  which  melts  at 
« 155 — 156°  C.  and  not  at  165°  C.  as  stated  by  Kcenigs 
(this  J.,  1906,  825).  This  production  of  meroquinine  is 
regarded  by  the  author  as  strong  evidence  in  support  of 
the  formula  for  cinchonine  suggested  in  a  previous  paper 
(this  J.,  1907,  944),  the  constitution  of  meroquinine  being 
well  established. — F.  Shdn. 

Amygdalin.     L.  Rosenthaler.     Arch.   Pharm.,   1907,  245, 
684—685. 

The  statement  of  Fischer  that  amygdalin  might  be  a 
derivative  of  maltose  or  a  diglucose  of  similar  structure, 
has  become  regarded  as  an  established  fact  by  the  authors 
of  certain  text-books.  As  dextrose  is  formed  when 
amygdalin  is  acted  upon  by  emulsin,  this  enzyme  should 
resolve  maltose  into  dextrose  in  accordance  with  the 
construction  put  upon  Fischer's  statement.  The  author 
found  that  the  optical  rotation  of  an  aqueous  solution  of 
maltose  containing  emulsin  remained  unchanged  for  8  days. 
The  osazone  of  the  sugar  formed  by  the  action  of 
emulsin  upon  amygdalin  melted  at  204°  C,  and  contained 
16-20 — 16-29  per  cent,  of  nitrogen,  whereas  the  osazone  of 
maltose  contains  only  10-76  per  cent,  of  nitrogen.  These 
facts  shew  that  amygdalin  is  not  a  maltoside. — F.  Shdn. 

Verbenalin,  a  new  glucoside  from  Verbena  officinalis.  L. 
Bourdier.  J.  Pharm.  Chfm.,  1908,  27, 49—57, 101— 11 1. 
(See  this  J.,  1907,  1292.) 

Verbenalin,  C17H25O10,  was  isolated  in  the  following 
manner  : — The  fresh  flowering  tops  of  the  herb  were 
plunged  into  boiling  90  per  cent,  alcohol  containing  a 
little  calcium  carbonate  in  suspension,  ami  boiled  under 
a  reflux  condenser  for  20  minutes.  After  cooling,  the 
herb  was  disintegrated,  and  again  extracted  with  boiling 
90  per  cent,  alcohol.  The  mixed  alcoholic  extracts  were  dis- 
tilled, in  the  presence  of  oaloium  carbonate,  and  the  soft 
residue  extracted  several  times  with  boiling  ethyl  acetate 
saturated  with  water.  The  mixed  ethyl  acetate  extracts 
were  distilled  to  dryness,  and  the  residue  taken  up  with 
distilled  water.  After  filtration,  the  solution  was  shaken 
witli  ether,  until  no  more  colouring  matter  was  removed. 
The  ether  washings  were  rejected  and  the  aqueous  portion 
distilled  fa  vacua  to  a  soft  extract.  This  was  then  ex- 
tracted hy  successive  boilings  with  anhydrous  ethyl 
acetate  ;  on  cooling  the  solution,  the  glucoside  crystallised 
out,  and  was  purified  by  i  eel  \  stallisat  ion  from  ".I.")  per  cent, 
alcohol,  and  finally,  irom  anhydrous  ethyl  acetate.  It 
forms  COloUlleBS  odourless  needles,  with  a  hitter  taste  ; 
m.pt.     181*6 "C  ;     «l>  ISO-iY.      It     exerts     a      powerful 

reducing  action  on   Fehling's  solution,  differing  in  this 

reaped  from  all  the  other  known  glucosides  which  are 
hydrolysed   by  emulsin.     It   is  soluble  in   water    and  in 
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most  solvents,  except  ether  and  eliloroform  :  in  these 
two  it  is  quite  insoluble.  It  forms  with  phenvlhydrazine, 
in  the  cold,  a  crystalline  compound  in  minute  red  spluvro- 
crystals  ;  and  with  hydroxylaiuine,  a  crystalline  coin- 
pound,  decomposing  at  about  155°  C,  without  melting. 
Verbenalin  is  slowly  hydrolysed  by  boiling  dilute  sul- 
phuric acid.  With  einulsin,  the  products  of  hydrolysis 
are  dextrose  and  a  body  which  is.  apparently,  a  phenol. 
Verbenalin  is  not  poisonous.  It  is  accompanied,  in  the 
plant,  by  sucrose  and  by  the  ferments,  invertin  and 
emulsin. — J.  0.  B. 

Poison  sumach  ([Mison  dogivood,  prison  elder,  etc.  ;  Rhus 
urnii.  L.).  A.  B.  Stevens  and  L.  E.  Warren.  Araer. 
J.  Pharm..  1907.  79.  489—522. 

The  authors  have  investigated  the  resinous  exudation 
from  the  American  plant.  Rhus  vvrnix,  L.,  most  of  the 
work  being  carried  out  on  the  product  collected  in  October. 
Four  medium-sized  trees  yielded,  on  the  average,  8-09 
grms.  of  the  exudation,  the  latter  being  collected  from 
horizontal  cuts  5 — 10  cm.  long  and  5  mm.  deep.  The 
exudation  would  probably  be  useful  as  a  substitute  for 
Japanese  lac.  It  has  the  sp.  gr.  0-997  at  20°/20°  C,  and 
reacts  faintly  acid  to  litmus.  Its  poisonous  properties 
are  destroyed  by  prolonged  heating  with  water.  The 
composition  of  four  different  samples  of  the  exudation 
showed  the  following  variations : — "  Crude  resin  " 
(soluble  in  alcohol),  75*89— 84-33  ;  insoluble  in  alcohol, 
5-17 — 6-13  ;  insoluble  in  alcohol,  soluble  in  water,  3*37 — 
4-39  ;  insoluble  in  alcohol,  insoluble  in  water,  1-70 — 
1-94;  water  (by  difference),  9-97— 18-93  per  cent.  The 
portion  insoluble  in  alcohol,  but  soluble  in  water  was 
obtained  in  the  form  of  a  white  powder  resembling  gum 
acacia  in  appearance.  It  exhibits  a  very  strong  enzy- 
matic action ;  it  colours  freshly-prepared  guaiacum 
tincture  deep  blue,  becomes  purple-blue  with  naphthol, 
.  and  red  in  30  minutes  with  guaiacol.  An  aqueous  solution 
of  the  gum-enzyme  caused  no  transformation  of  starch 
into  reducing  sugar  in  96  hours  at  40°  C.  An  emulsion 
of  the  gum-enzyme,  water,  and  the  resin  separated  from 
the  exudation,  darkened  on  standing  just  as  the  exudation 
itself  did.  An  aqueous  solution  of  the  gum-enzyme 
becomes  inactive  on  boiling.  The  purified  gum  when 
boiled  for  8  hours  with  2  per  cent,  sulphuric  acid,  yields 
an  uncrystallisable,  unfermentable.  dextro-rotatory  sugar, 
which  reduces  Fehling's  solution,  but  has  no  action  on 
Barfoed's  cupric  acetate  solution.  The  purified  gum 
contains  a  considerable  quantity  of  nitrogen,  which  cannot 
be  removed  by  repeated  re-precipitation  with  alcohol. 
The  portion  of  the  exudation  insoluble  both  in  alcohol 
and  in  water  contains  gummy  and  mucilaginous  sub- 
stances ;  it  has  a  chocolate-brown  colour,  is  odourless, 
tasteless,  and  non-poisonous,  and  colours  guaiacum 
solution  blue  ;  it  contains  a  considerable  quantity  of 
nitrogen.  The  portion  of  the  exudation  soluble  in  alcohol 
is  a  dark  amber-coloured,  oily,  non-volatile  liquid  of 
sp.  gr.  0-9888  at  25°/25°  C.  It  has  a  weak  acid  reaction, 
is  very  poisonous,  and  has  the  characteristic  not  unpleasant 
odour  of  the  exudation  ;  it  produces  a  grease  spot  on 
paper,  and  is  soluble  in  the  usual  solvents  for  resins  and 
oils.  It  is  neither  an  alkaloid  nor  a  glucoside.  In 
chloroform  solution,  it  unites  with  bromine  or  iodine, 
with  evolution  of  hydrobromic  or  hydriodic  acid,  forming 
a  hard,  black,  lustrous  lac.  The  "  crude  resin  "  is  not 
completely  soluble  in  methyl  alcohol  or  petroleum  benzine 
(b.  pt.  below  50°  C).  The  portion  (15-5  per  cent.) 
insoluble  in  benzine  is  a  reddish-brown,  semi-solid  mass, 
which  on  drying  in  vacuo  over  sulphuric  acid,  becomes 
very  sticky,  resinous  and  stiff  ;  sp.  gr.,  1-05167  at25°/25°C 
It  is  not  poisonous,  and  on  keeping  at  the  ordinary 
temperature  gradually  becomes  hard.  When  heated 
to  110°  C,  it  becomes  hard  and  remarkably  difficult  to 
pulverise,  and  insoluble  in  all  solvents,  whereas  in  the 
undried  condition  it  is  soluble  in  alcohol,  chloroform, 
and  glacial  acetic  acid  and  partially  soluble  in  ether  and 
methyl  alcohol.  When  boiled  with  alcoholic  potash  it 
yields  a  brownish -black  soap  soluble  in  water  and  a 
brownish-black  mass  insoluble  in  water,  but  no  glycerol  ; 
the  saponification  value  varies  from  286-7  to  344-2. 
The  portion  (79-5  per  cent.)  of  the  resin  soluble  in  benzine 
is   a    clear   amber-coloured,    non-volatile   liquid,    sp.    gr. 


0-9693  at  25°/25°  C,  soluble  in  most  organic  solvents. 
It  is  optically  inactive  and  very  poisonous.  When 
treated  with  alkali  it  darkens  and  yields  a  brownish- 
black  soluble  soap ;  its  saponification  value  varies  from 
238-7  to  321-4.  It  has  no  drying  properties.  With 
methyl-magnesium  iodide  in  Grignard's  reaction  it  yields 
methane,  which  points  to  the  presence  of  hydroxy  1 
groups.  It  contains  no  alkyloxy  groups,  sulphur  or 
halogens. 

The  fruits  of  the  plant,  freed  from  the  kernels,  contain 
about  20  per  cent,  of  fat ;  the  kernels  amount  to  75-5  per 
cent,  of  the  whole  fruit.  The  crude  fat  is  a  hard,  greenish  - 
white  mass  with  a  slight  characteristic  odour,  and  a 
faint,  somewhat  tallow-like  taste.  It  has  the  sp.  gr. 
0-9749  at  25°/25°  C,  and  is  insoluble  in  cold,  but  slightly 
soluble  in  hot  alcohol.  After  recrystallisation  it  melts 
at  43-5 — 45-5°  C,  and  has  the  saponification  value, 
236-7 — 237-4,  and  iodine  value,  3-39.  In  the  mother 
liquors  there  remains  a  brownish-yellow  liquid  fat.  The 
kernels  contain  0-85  per  cent,  of  a  light  yellow,  odourless 
and  tasteless  non-poisonous  oil  having  the  saponification 
value,  267-7,  and  iodine  value,  130.  No  poisonous 
constituents  could  be  detected  in  the  ripe  fruits. — A.  S. 

Plants  yielding  odoriferous  substances  ;    Chemical  studies 

on   the   growth   of .     Successive   conditions   of   the 

plant-substances  during  the  normal  development  of  a 
perennial  plant.  Roure-Bertrand  fils.  Wiss.  u.  ind. 
Ber.  von  Roure-Bertrand  fils,  1907,  6,  3—14.  Chem. 
Zentr.,  1908,  1,  476—477. 

The  experiments  were  carried  out  with  the  wormwood 
plant.  During  the  development  of  the  plant  the  altera- 
tion of  the  content  of  soluble  substances  is  least  in  the 
case  of  the  dry  substance  of  the  leaves.  So  soon  as  a 
certain  stage  of  development  is  attained,  then,  contrary 
to  what  was  observed  in  the  case  of  an  annual  plant, 
the  dry  substance  of  the  stems  and  of  the  root  becomes 
richer  in  soluble  organic  substances  than  the  dry  sub- 
stance of  the  leaves.  At  the  time  of  flowering,  the  reverse 
becomes  the  case,  but  the  original  condition  of  affairs 
soon  returns  at  least  so  far  as  the  root  and  leaves  are 
concerned.  The  proportion  of  soluble  inorganic  sub- 
stances is  greatest  in  the  dry  substance  of  the  leaves, 
just  as  in  the  case  of  an  annual  plant,  but  diminishes 
as  growth  proceeds.  In  an  annual  plant,  the  root  and 
stems  in  all  the  stages  of  growth  are  formed  from  the 
least  soluble  organic  substances ;  in  the  wormwood 
plant,  on  the  other  hand,  the  organic  substance  of  the 
root  is  relatively  soluble,  and  indeed  in  winter,  is  more 
soluble  than  the  organic  substance  of  any  other  organ 
of  the  plant.  This  fact  indicates  a  migration  of  the 
plant  constituents  to  the  root,  similar  to  that  previously 
observed  with  respect  to  the  essential  oil.  Apparently, 
this  accumulation  of  soluble  substances  in  the  root  is 
characteristic  of  perennial  plants.  Generally  in  all  of 
the  organs  of  the  plant,  up  to  the  beginning  of  the 
flowering  period,  the  organic  substance  becomes  more 
soluble  as  growth  proceeds,  but  as  soon  as  the  flowering 
begins,  the  solubility  uniformly  diminishes  in  all  organs 
with  the  exception  of  the  root.  In  the  latter  there  is 
first  a  decrease  of  solubility,  but  an  increase  soon  becomes 
perceptible  again.  At  the  beginning  of  the  period  of 
flowering,  the  organic  substance  of  the  flower-stalks 
shows  the  greatest  solubility.  It  is  concluded  that  in  a 
perennial  plant,  the  soluble  organic  substances  migrate 
from  the  leaves  to  the  flower-stalks,  but  on  the  approach 
of  winter,  migration  proceeds  also  towards  the  root. 

— A.  S. 

Essential  oils.     Roure-Bertrand  fils.     Wiss.  u.  ind.   Ber. 

von    Roure-Bertrand    fils,     1907,    6,     15—32.     Chem. 

Zentr.,  1908,  1,  464—465. 
Sandalwood  oil  from  Port-au-Prince. — The  yield  of  oil 
from  the  plant  is  3-8  per  cent.  The  oil  has  the  sp.  gr. 
0-9799  at  15°  C,  [a]D=+47°4';  it  is  soluble  in  3  vols, 
of  70  per  cent,  alcohol,  and  contains  0-4  per  cent,  of  esters 
(as  linalyl  acetate)  and  44-1  per  cent,  of  total  alcohols 
(as  linalool).  Its  odour  resembles  that  of  cedar-wood 
oil.  Oil  from  linaloe  seeds. — The  oil  has  the  sp.  gr.  0-8883 
at  15°  C.  [a]D=+lo30'.  and  after  acetylation,  -3°12'; 
saponification  value.  29-2,    and    after  acetylation,  164-5. 
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It  is  soluble  in  1  -5  vols,  of  70  per  cent,  alcohol,  and  contains 
10-2  per  cent,  of  esters  (as  linalyl  acetate)  and  51-6  per 
cent,  of  total  alcohols  (as  linalool).  The  chief  fraction  of 
the  oil  on  distillation  has  a  decided  odour  of  linalool. 
Distillation  of  lavender. — The  authors  confirm  the  state- 
ment of  Schimmel  and  Co.  that  distillation  with  steam 
gives  a  higher  yield  of  oil  and  a  higher  content  of  esters 
in  the  oil  than  distillation  with  water  over  direct  fire. 
Oil  from  Grasse  sage.— The  authors  warn  against  judging 
of  the  genuine  character  of  essential  oils  from  the  results 
of  chemical  examination  alone,  and  in  this  connection 
quote  the  following  results  obtained  with  oil  distilled  by 
themselves  from  sage  cultivated  in  Grasse.  Sp.  gr.  0-915 — 
0-916  at  15°  C,  [a]p=+6°8'  to  +6°27';  saponification 
value,  13-4,  and  after  acetylation,  53-7  ;  insoluble  in 
10  vols,  of  80  per  cent,  alcohol,  soluble  in  1  vol.  of  85  per 
cent,  alcohol  ;  the  solution  becomes  turbid  on  addition 
of  more  alcohol.  Oil  from  Tetranthera  polyanthra.  Var. 
citrata  Nees.-(l).  Oil  from  the  bark.  Sp.  gr.  0-8673 
at  15°  C,  [a]D=  +20°30',  and  after  acetylation,  +8°46' ; 
saponification  value  after  acetylation,  252-3.  The  oil 
is  soluble  in  2  vols,  of  75  per  cent,  alcohol,  but  the  solution 
becomes  opalescent  on  addition  of  more  alcohol ;  it  is 
miscible  with  80  per  cent,  alcohol  in  all  proportions. 
It  contains  8  per  cent,  of  citral,  10  per  cent,  of  citronellal, 
56-5  per  cent,  of  alcohols,  C10H18O,  and  2-4  per  cent,  of 
isters.  (2).  Oil  from  the  leaves.  Sp.  gr.  0-9013  at 
15°  C,  [«]p=-12°30',  and  after  acetylation,  -4°20'; 
saponification  value  after  acetylation,  104-7.  The  oil 
is  soluble  in  1-5  vols,  of  75  per  cent,  alcohol,  but  the 
solution  becomes  turbid  on  addition  of  more  alcohol. 
It  contains  6  per  cent,  of  citral,  21-2  per  cent,  of  cineol, 
and  31-3  per  cent,  of  alcohols,  Ci0H180.  (3).  Oil  from 
the  fruits.  Sp.  gr.  0-8872  at  15°  C,  [«]d  =  + 12°44',  and 
after  acetylation,  +10°14';  saponification  value  after 
acetylation,  172-5.  The  oil  dissolves  in  4  vols,  of  70  per 
cent,  alcohol,  but  the  solution  becomes  turbid  on  addition 
of  more  alcohol ;  it  is  miscible  in  all  proportions  with 
75  per  cent,  alcohol,  yielding  a  faintly  opalescent  solution. 
It  contains  64  per  cent,  of  citral,  19-4  per  cent,  of  alcohols, 
Cj0H18O,  and  2  per  cent,  of  esters.  Oil  from  Magnolia 
Kobus,  D.C.  (See  following  abstract). — A.  S. 

Magnolia    Kobus    D.C.  ;     Essential    oil    of .      E. 

Charabot  and   G.    Laloue.     Compt.   rend.,    1908,    146, 
183—185. 

The  essential  oil  of  Magnolia  Kobus  D.C.  (Kobushi) 
was  obtained  by  distilling  the  branches  of  a  Japanese 
tree.  The  oil  had  the  following  constants  :  «d  =  — 1°20' 
in  a  100  mm.  tube  ;  sp.  gr.  0-9432  at  15°  C.  It  was 
soluble  in  one  volume  of  90  per  cent,  alcohol,  an  opal- 
escence being  produced  by  the  addition  of  3  volumes 
of  alcohol.  Besides  anethol,  the  principal  constituent, 
the  oil  contains  about  15  per  cent,  of  citral. — F.  Shdn. 

Lemon  oil ;    Adulterated .     E.  J.  Parry.     Chem.  and 

Drugg.,   1908,  72,  275. 

The  author  draws  attention  to  the  presence  on  the  market 
of  very  large  quantities  of  lemon  oil  adulterated  with  a 
considerable  quantity  of  petroleum  and  also  probably 
with  lemon  terpenes.  The  adulterated  oil  is  very  insoluble 
in  absolute  alcohol.  Four  typical  samples  showed  the 
following  results  : — 


Sp.  gr.  at 
16°  C. 

Optical 
rotation. 

Refractive           Citral. 
index.            Per  cent. 

1 

2  . 

3  .    ,  ,  . 

4  , 

0-8590 
0-8595 
0-8685 
0-8590 

+  37° 
+  35" 
+  29° 
+  33" 

1-4620 
1-4595 
1-4600 
1-4616 

1-8 
1-7 
1-5 
1-6 

After  distilling  off  in  vacuo  about  50  per  cent,  of  the 
oil,  the  residue  was  heated  on  the  water-bath,  and  then 
treated  with  hot  sulphuric  acid.  The  unoharred  sub- 
stance was  found  to  consist  of  a  hydrocarbon  oil  having 
the  refractive  index,  1-4480.  —  A.  S. 


Essential  oils.  Derivatives  and  constitution  of  sanlene. 
F.  W.  Semmler  and  K.  Bartelt.  Ber.,  1908,  41, 
125—130. 

Norcamphor  (this  J.,  1907,  1253)  was  treated  with 
benzaldehyde  and  sodium  in  alcohol  at  a  low  temperature. 
In  this  way  the  benzylidene  compound  of  it  -norcamphor, 
C]6H180,  was  produced,  boiling  at  182° — 184°  C.  at  10  mm., 
having  the  sp.  gr.  1-041  at  20°  C,  and  nD  =  1-57516.  The 
benzylidene  compound  on  oxidation  with  permanganate 
yielded  7r-norcamphoric  acid,  C9H1404,  which  melts  at 
170° — 171°  C.  after  crystallising  from  water  ;  the  dimethyl 
ester  and  the  anhydride  were  prepared  and  are  described. 
7r-Norcamphoroxinie  boils  at  116° — 120°  C.  at  9  mm.,  has 
the  sp.  gr.  1-012  at  20°  C,  and  nD  =  1-49856.  7r-Nor- 
bornvlamine.  C9H17N,  obtained  by  the  reduction  of  the 
oxime,  boils  at  69°  C.  at  10  mm., 'has  the  sp.  gr.  0-9613 
at  20°  C,  and  nD  =  1-47642;  the  picrate  melts  at  208°  C, 
the  oxalate  at  280°  C,  and  the  hydrochloride  at  272°  C. 
When  the  oxime  is  boiled  with  25  per  cent,  sulphuric  acid, 
7r-norcampholenic  nitrile,  C9H13N,  is  produced,  boiling  at 
82°— 83°  C.  at  9  mm.,  and  with  the  sp.  gr.  0-950  at  20°  C, 
and  rip  =  1-47200.  On  hvdrolvsis,  this  yields  7r-nor- 
campholenic  acid,  C9HU02,  boiling  at  132°— 134°  C.  at 
10  mm.,  and  with  the  sp.  gr.  1-014  at  20°  C,  and 
nj>  =  1-47936.  Norborneol  was  treated  in  light  petroleum 
with  phosphorus  pentachloride,  when  a  chloride  was 
obtained,  boiling  at  72° — 73°  C.  at  10  mm.,  and  with  the 
sp.  gr.  1-010  at  20°  C,  and  np  =  1-48422  ;  it  solidifies  and 
then  has  the  melting  point  59° — 61°  C.  The  hydrochloric 
acid  was  removed  from  this  substance  by  means  of  alcoholic 
potassium  hydroxide,  when  norcamphene.  C9H14,  was 
obtained,  boiling  at  33 — 35°  C.  at  10  mm.  and  with  the 
sp.  gr.  0-8677  at  18°  C,  and  nD  =  1-46658.  From  its 
constants  and  oxidation  products,  norcamphene  was 
shewn  to  be  identical  with  santene  (this  J.,  1907,  1292). 
When  santene  is  heated  with  formic  acid,  7r-norbornyl 
formate  is  produced,  boiling;  at  82° — 84°  C.  at  9  mm., 
and  with  the  sp.  gr.  1-010  at  20°  C,  and  wp  =  1-46559; 
it  is  optically  inactive.  Except  for  the  optical  activity, 
this  formate  is  identical  with  that  obtained  by  the  authors 
from  teresantalic  acid  and  formic  acid  (this  J.,  1907,  1253). 
On  hydrolysis,  the  formate  vields  tv -norborneol,  boiling  at 
86°— 88°  C.  at  9  mm.  Aschan's  santenol  (this  J.,  1908,  89) 
is  most  probably  identical  with  7r-norborneol.  The 
authors  conclude  that  another  formula  is  possible  for 
santene : — 

CH,.C-= 


=C.CH3 
CH— CH2— CH 

CHo CrLj 

The  name  7r-norcamphor  is  used  to  indicate  that  this 
substance  contains  one  methyl  group  less  than  camphor, 
and  has  no  dimethylated  carbon  atom. — F.  Shdn. 

Cardamine  amara  L.  ;    Essential  oil  of .     M.  Kuntze. 

Arch.  Pharm,  1907,  245.  657—659. 

The  oil  obtained  from  a  quantity  of  the  root  of  Cardamine 
amara  L.  was  shaken  with  alcoholic  ammonia  and  then 
heated.  The  greater  portion  of  the  alcohol  was  then 
distilled  off  and  the  clear  liquid  treated  with  water.  This 
solution  on  spontaneous  evaporation  left  two  kinds  of 
crystals.  The  larger  quantity  of  these  was  in  the  form 
of  colourless  leaflets  and  needles.  This  substance  proved 
to  bo  secondary  d-butylthiourea,  melting  at  136°  C.  and 
having  [a]D  =  +  19-96°  at  20°  C.  in  absolute  alcohol.  The 
other  crystalline  substance  formed  rosettes,  melted  at 
159°  C.  and  was  optically  inactive.  It  is  possibly  identical 
with  benzyl  thiourea.  13-5  kilos,  of  the  fresh  root  only 
yielded  2  grins,  of  impure  thiourea. — F.  Shun. 

Cineol  (eucalffj&dl)  in  eucalyptus  oik;     Determination  of 

o.    wiegand   and    Al.    Lehmann.     Cbem.-Zeit., 

190S,  32,   109     no. 

Thk  authors  find  thai  the  following  method  for  the  deter- 
mination of  cineol  gives  good   results   with   eucalyptus 

oils  containing  other  oxygenated  substances  besides 
cineol.  100  0.0.  of  the  oil  are  distilled  in  a  tlask  with 
three  bulbs  in  the  neck  at  the  rate  of  about  one  drop 
per  second.     The  amount  of  cineol   in   the  fraction  dis- 
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tilling  between  170°  and  1WC  is  then  determined  by 
the  method  described  in  Schimmel's  report  (this  J.. 
IMS,  90).—  F.  Shun. 

Ftnchone  ;     Confirmation   of  the  constitution  of .     L. 

Bouveault    and    Levallois.     Compt.    rend.,    1908,    146, 

180—183. 
The  authors   describe  experiments  which  they  consider 
to   definitely   establish   the   constitution   of  fenchone   as 
determined    by    Semmler     (this    J.,    1906,    82(5),    whose 
formula  is  as  follows  : — 

(CH3)2C CO 

CH — CHo — C.CH3 

CHo — CH2.  —  F.  Shdn. 

Turpentine  (pinene) ;     Action  of  ozone  upon  oil  of . 

a  Harries  and  H   Xeresheimer.     Ber.,  1908,  41,  38—42. 

Pinene  (boiling  point  50°  C.  at  15  mm.,  and  a©  =+9° 
in  a  10  mm.  tube  at  19°  C.)  was  dissolved  in  carbon 
tetrachloride  and  subjected  to  the  action  of  ozone.  A 
solid  and  a  fluid  ozonide  were  formed,  the  former  being 
produced  in  smaller  amount.  The  solid  pinene  ozonide 
(pinene  perozonide)  forms  small  elastic  clusters,  pos- 
sessing an  ill-defined  crystalline  structure,  and  is  insoluble 
in  the  usual  organic  solvents.  Analyses  give  results 
nearer  to  the  formula  C10H16O4  than  to  C10H16O3.  The 
action  of  ozone  upon  pinene  and  cvclohexene  are  similar 
(Ber.,  1906,  39.  2847).  When  heated  on  platinum  foil, 
the  ozonide  explodes,  though  not  violently.  AVhen  boiled 
with  water  it  slowly  decomposes,  and  hydrogen  peroxide 
makes  its  appearance.  It  decomposes  at  80° — 85°  C. 
When  decomposed  with  water,  it  yields  pinonic  acid. 
The  oily  pinene  ozonide,  C10H16O3,  can  be  separated  from 
the  solid  compound,  bv  its  solubility  in  carbon  tetra- 
chloride or  ether.  It  has  the  sp.  gr.  1-310  at  20°/4°  C, 
and  [a]D  =+11°  40'  in  chloroform  at  20°  C.  On  decom- 
position, either  by  boiling  with  water,  by  heating  with 
potassium  hydroxide,  or  by  distilling  in  vacuo,  it  yields 
optically  active,  oily  pinonic  acid,  and  possibly  pinonic 
aldehyde. — F.  Shdn. 

Tannic  acid  in  toxicological  investigations.     P.    Biginelli. 
Gaz.  chini.  Hal.,  1907,  37,  II.,  506—520. 

Anhydrous  tannic  acid  is  more  soluble  in  cold  ether 
than  in  water.  When  it  is  heated  with  ether  in  a  Soxhlet 
apparatus,  and  the  excess  of  ether  quickly  removed, 
a  syrupy  addition-compound,  C]4H1009,2C4H]oO,  is  left, 
which  on  exposure  to  the  air,  loses  ether  and  takes  up 
2  mols.  of  water,  forming  ordinary  tannic  acid, 
C14H10O9,2H2O.  With  pure  anhydrous  ether,  anhydrous 
tannic  acid  forms  the  compound,  C14Ht oOg.SO^Hj 0O, 
which  also  gradually  decomposes  on  exposure  to  air. 
Ordinary  tannin  or  its  aqueous  solution  when  treated 
with  ether  forms  the  compound,  C14H10O9,5C4H10O,6H2O 
(see  Pelouze,  Ann.  Chim.  Phys.,  54,  337  ;  56,  303  ;  and 
Sisley,  Bull.  Soc.  Chim.,  9,  757).  Tannic  acid  also  forms 
compounds  with  alcohol,  viz.,  with  strong  alcohol, 
CUH1009,2C2H50H,  £md  with  absolute  alcohol, 
Cj4H10O9,3C2H5OH. 

An  aqueous  1  per  cent,  solution  of  tannic  acid  is  not 
precipitated  by  nitric  acid  of  less  than  20  per  cent,  strength, 
by  sulphuric  acid  of  less  than  10  per  cent.,  or  by  hydro- 
chloric acid  of  less  than  5  per  cent,  strength.  The  com- 
pounds of  tannic  acid  with  mineral  acids  are  flesh-coloured 
Hocculent  substances,  insoluble  in  excess  of  the  precipitant, 
but  soluble  in  distilled  water.  The  compound  obtained 
with  sulphuric  acid  has,  approximately,  the  composition, 
ti4H10O9,H2SO4,12H2O,  and  that  with  hydrochloric  acid, 
(Cj4H10O9)3,2HCl,20H2O. 

The  alkaloids,  cinchonine,  quinidine,  cinchonidine, 
strychnine,  brucine,  cocaine,  papaverine,  solanine,  nar- 
cotine,  etc.,  behave  in  an  analogous  manner  to  quinine 
(this  J.,  1908,  138)  towards  tannic  acid.  With  the 
aqueous  solution  of  the  addition-compound  of  hydro- 
chloric acid  and  tannin,  quinine  hydrochloride  forms 
pseudo-tannates,  e.g.,  the  compounds, 

(C20H24O2N2.2HCl)2,5C14H10O9,13H2O  and 
C2oH24Oi,N2,2HC1.5C14Hj009,.rH20 


previously  described  (loc.  cit.).  When  using  tannic  acid 
as  a  test-reagent  for  alkaloids,  care  must  be  taken  to  have 
an  excess  of  acid  present. — A.  S. 

l-Arabinose  ;  Preparation  of from  mercuric  gluco- 
nate. Conversion  of  a-hydroxu-acids  into  aldehydes. 
M.  Guerbet.     Compt.  rend.,  1908,  146,   132—135. 

The  author  has  described  a  general  reaction  for  the  con- 
version of  the  mercuric  salts  of  n-hydroxy-acids  into  alde- 
hydes by  boiling  with  water  for  several  hours.  The 
reaction  is  illustrated  by  the  case  of  mercuric  lactate,  which 
yields  mercurous  lactate,  lactic  acid,  acetaldehyde  and 
carbon  dioxide,  thus : 

2(C3H503)2Hg  =  (C3H603)2Hg2  +  C3H603  +  C2H40  +  C02. 

Similarly,  formaldehyde  is  obtained  by  the  decomposition 
of  mercuric  glycolate,  and  glyoxal  from  mercuric  tartrate. 
In  the  above  cases,  owing  to  the  relative  insolubility  of 
the  mercury  salts,  it  is  necessary  to  boil  for  a  very  long 
time.  The  reaction  may,-  however,  be  advantageously 
employed  for  the  preparation  of  arabinose  from  mercuric 
gluconate.  The  time  of  ebullition  required  in  this  case 
is  only  4  hours  and  the  yield  is  double  that  indicated  by 
the  general  equation  because  the  mercurous  gluconate 
formed  itself  undergoes  a  similar  decomposition  with 
formation  of  metallic  mercury  and  a  further  quantity  of 
arabinose.  For  the  preparation  of  arabinose,  100  grms. 
of  calcium  gluconate  are  dissolved  in  200  c.c.  of  water, 
treated  with  the  equivalent  quantity  of  oxalic  acid  and 
filtered.  An  excess  of  yellow  mercuric  oxide  is  added, 
the  liquid  is  warmed  gently  and  filtered.  It  is  then 
boiled  for  4  hours  under  a  reflux  condenser  and  filtered  ; 
the  residual  mercury  is  removed  by  sulphuretted  hydrogen. 
The  gluconic  acid  is  neutralised  by  chalk,  the  solution  is 
evaporated  to  a  syrup,  the  latter  is  triturated  with  200  c.c. 
of  95  per  cent,  alcohol,  and  the  arabinose  is  extracted  by 
90  per  cent,  alcohol.  By  recovering  and  re-treating  the 
calcium  gluconate,  the  yield  of  arabinose  from  the  above 
quantity  may  be  raised  to  about  24  grms. — J.  F.  B. 

Double  chlorides  of  dimercuriammonium  and  ammonium  ; 

Decomposition  by   water  of  the .     H.   Gaudechon. 

Compt.  rend.,  1908,  146,  177—180. 

The  author  has  examined  the  dissociation  in  water  of 
mercuric  ammonium  chloride,  NHg2Cl,NH4Cl,  and 
mercuric  diammonium  chloride,  NHg2Cl,3NH4Cl.  The 
former  decomposes  in  water  according  to  the  equation : 
NHg2Cl,NH4Cl  sol. +H20  £  NHg2Cl,H20  sol.  +  NH4C1. 
For  a  given  temperature  there  is  a  constant  concentration 
of  ammonium  chloride.  The  second  substance  de- 
composes in  a  similar  way :  NHg.,C1.3NH4Cl  sol.  ^t 
NHg2Cl,NH4Cl  sol.  +  2NH4C1.  This  reaction  is  limited 
by  the  concentration  of  ammonium  chloride  in  the  solu- 
tion. Both  substances  behave  as  true  double  salts  at 
the  ordinary  temperature.  At  the  temperature  of  boiling 
water,  the  group  NHg2  tends  to  disrupt,  and  the  double 
chlorides  yield  ammonia,  mercuric  chlorMe  and  mercuric 
oxide. — F.  Shdn. 

Colloidal  sodium  cldoride.     C.  Paal  and  <<.  Kiihn.     Ber., 
1908,  41,  51—57.     (See  this  J.,  1906,  1066.) 

The  ethyl  ester  of  sodium-ethyl-malonic  acid  and  ethyl- 
chloroacetate  interact  in  benzene  solution  or  in  ether,  to 
give  yellow  or  orange-yellow  opalescent  milky  solutions 
from  which  petroleum  ether  precipitates  the  organosol, 
which  is  soluble  in  benzene  and  in  absolute  ether  when 
freshly  precipitated,  but  becomes  insoluble  after  drying 
in  vacuo,  forming  a  faintly  yellow  coloured  amorphous  gel 
containing  64  per  cent,  of  sodium  chloride  as  well  as 
an  excess  of  sodium  present  in  the  form  of  the  sodium  salt 
of  an  organic  acid.  The  addition-product,  C13H2206.NaCl, 
assumed  by  Michael  to  be  formed  in  the  milky  liquid, 
would  contain  but  17-6  per  cent,  of  sodium  chloride. 
When  the  heating  in  the  above  reaction  is  prolonged  and 
the  liquid  subsequently  poured  into  another  vessel,  a 
liquid  gel  remains  in  contact  with  the  glass  ;  whilst  the 
solution  is  separated  on  filtering  into  gel  and  benzene 
solution.  Such  a  state  midway  between  the  liquid 
organosol  and  the  gelatinous  organogel  is  termed  a 
liquid  gel  and  it  is  akin  to  the  behaviour  of  many  plant 
fluids  and  rubber  species,  the  apparent  aqueous  solutions 
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of  which  are  separable  on  filtration  into  their  constitu- 
ents. Very  stable  sodium  chloride  organosols  are 
obtained  by  the  interaction  of  chloroacetone  and  of 
w-chloroacetophenone  with  the  ethyl  ester  of  sodium- 
ethyl-malonic  acid.  In  benzene  solution  the  sol  remains 
in  colloidal  solution  ;  from  ether  it  separates  as  a  finely 
divided  orange  precipitate  which  in  the  absence  of  moisture 
can  be  preserved  under  ether  a  considerable  time  without 
alteration,  but  is  rapidly  converted  into  the  gel  containing 
44  per  cent,  of  sodium  chloride  when  dried.  By  the 
interaction  of  sulphuryl  chloride  with  the  ethyl  ester  of 
sodium-ethyl-malonic  acid  in  benzene,  a  viscous,  yellow 
solution  of  the  organosol  is  first  formed  which  rapidly 
becomes  colourless  and  of  a  thinner  consistence  and 
shows  all  the  properties  of  a  liquid  gel. — E.  F.  A. 

Colloidal  sodium  bromide  and  iodide.  C.  Paal  and  G. 
Kiihn.  Ber.,  1908,  41,  58—61.  (See  this  J.,  1906, 
1066,  and  preceding  abstract.) 

The  ethyl  ester  of  sodium-ethyl-malonic  acid  reacts  with 
ethyl  bromoacetate  or  with  phenacylbromide  in  benzene 
or  absolute  ethereal  solution  to  form  sodium  bromide 
sols.  In  benzene  the  orange  yellow  opalescent  liquid 
gives  a  precipitate  of  the  sol  with  petroleum  ether  which 
soon  passes  over  into  the  amorphous  yellow  gel.  In 
ethereal  solution  the  sparingly  soluble  sol  separates  as  a 
fine  precipitate,  which  is  at  first  completely  soluble  in 
benzene  but  gradually  passes  over  into  the  gel.  These 
gels  are  not  jelly-like  but  when  magnified  are  seen  to 
consist  of  aggregates  of  amorphous  transparent  balls. 
The  sodium  bromide  sols  are  less  stable  than  those 
derived  from  sodium  chloride.  The  supposed  crystalline 
sodium  iodide  compounds  (loc.  cit.)  are  now  found  when 
magnified  to  be  colloids.  Ethyl-/3-iodo propionate  and 
the  ethyl  ester  of  sodium-ethyl-malonic  acid  interact  in 
the  cold  to  form  a  yellowish -white  milky  fluid.  The 
sol  precipitated  by  petroleum  ether  is  only  partly  soluble 
in  benzene,  showing  the  transformation  into  gel  to  be 
very  rapid.  The  amorphous  gel  is  colourless  and  con- 
tains as  much  as  88  per  cent,  of  sodium  iodide. — E.  F.  A. 

Carbon    suboxide.     O.     Diels    and    P.    Blumberg.     Ber., 
1908,  41,  82—86.     (See  this  J.,  1906,  500.) 

Carbon  suboxide  is  now  prepared  by  the  following 
method  whereby  3  grms.  are  obtained  from  40  grnis.  of 
malonic  acid.  20  grms.  of  very  carefully  dried  malonic 
acid  are  intimately  mixed  with  40  grms.  of  sea  sand,  the 
mixture  again  dried  and  shaken  with  200  grms.  of  phos- 
phorus pentoxide  ;  the  whole  is  then  rapidly  transferred 
to  a  large  distillation  flask  connected  to  a  large  drying 
tower  full  of  calcined  lime  and  distilled  as  before  (loc. 
cit.).  This  tower  not  only  retains  the  acetic  acid  formed 
but  also  enables  carbon  dioxide  to  be  almost  entirely 
separated  from  the  carbon  suboxide,  which  when  so 
obtained,  free  from  acetic  acid  and  carbon  dioxide,  is 
by  no  means  so  unstable  as  at  first  supposed.  Use  has 
been  made  of  the  possession  of  pure  carbon  suboxide  to 
determine  accurately  the  molecular  refraction  and  dis- 
persion. These  were  found  to  be  16-6  and  0-74  respec- 
tively, values  which  are  in  close  agreement  with  those 
calculated  on  the  assumption  of  the  formula  CO:  C:  CO 
originally    proposed    by    the    authors    and    which    render 

very    improbable   the  alternative   formula,   C  \,v)/0, 

proposed  by  Michael. — E.  P.  A. 

Charcoal ;    Decolorising  action  of .     L.  Bosenthaler. 

See  XXIV. 

Patents. 

Alki/I jihi  nolir  ether*  \codeine,  elr.\  from  com /zounds  con- 
taining   phenolic   (/roups    (OH)  ;     Manufacture,   of . 

I*.  A.  Newton,  London.  From  Karbenfahr.  vorm.  K. 
Haver  unrl  Co.,  Hlberfcld,  Gcrmanv.  Eng.  l'at.  3068, 
Feb.  7,  191)7. 

Sll  U.S.  l'at.  803,792  of  19<)7  ;  this,!.,  1907,  1029.—  T.F.B. 


Colloidal  elements  „•    Process  for  the   peptisation  of . 

H.  Kuzel,  Baden,  Austria.     Eng.  Pat.  6109,  March  13, 
1907.     Under  Int.  Conv.,  April  27,  1906. 

See  Addition  of  March  8,  1907.  to  Fr.  Pat.  371,799  of 
1906;    this  J.,  1907,  1029.— T.  F.  B. 

Stramonium,  belladonna,  grindelia,  lobelia  and  similar 
drugs  used  in  the  treatment  of  asthma  ;   Process  to  convert 

the  products  of  combustion  of into  a  suitable  form 

for  medical  use.     R.   E.  Ritsert,  Frankfurt  on  Maine, 
Germany.     Eng.  Pat.  7097,  March  25,  1907. 

The  smoke  produced  by  the  combustion  of  the  drugs 
is  collected  by  means  of  an  aspirator  and  introduced  into 
a  fluid  mixture,  which  may  subsequently  be  divided 
into  exact  doses  and  inhaled  after  being  brought  into 
a  finely  divided  state,  preferably  by  means  of  a  spraying 
apparatus.  Special  claim  is  made  for  the  use  of  a  mixture 
in  equal  parts  of  alcohol  and  glycerin  for  the  absorption 
of  the  smoke. — C.  A.  M. 

l-Phenyl-2.3-dimethyl-4-sulp}iamino-5-pyrazolone    and    its 

salts ;   Process  for  the  production  of .     E.  Scheitlin, 

Altsletten,    Switzerland.     Eng.    Pat.    12,889,    June    4, 
1907.     Under  Int.  Conv.,  Feb.  13,  1907. 

See  Fr.  Pat.  378,486  of  1907  ;  this  J.,  1907, 1109.  — T.  F.  B. 

Pyrimidine  derivative.  L.  Weber,  Darmstadt,  Germany. 
Reissue  No.  12,745,  dated  Jan.  28,  1908,  of  U.S.  Pat. 
848,791,  April  2,  1907. 

See  Fr.  Pat.  346,188  of  1904  ;  this  J.,  1905,  151.— T.  F.  B. 

Formates ;     Process    of    making .     C.    Ellis,    White 

Plains,   N.Y.,  and  K.   P.   McElroy,   Washington,   D.C. 
U.S.  Pat.  875,055,  Dec.  31,  1907. 

A  basic  mineral  substance  which  is  practically  insoluble 
in  water,  e.g.,  calcium  carbonate,  is  suspended  in  water 
and  treated  at  a  high  temperature  and  under  high  pressure 
with  carbon  monoxide  or  producer  gas. — J.  F.  B. 

Formates  ;     Preparation    of .     Usines    des    Moulins, 

Soc.  Anon.     Fr.  Pat.  382,001,  Sept.   19,   1907.     Under 
Int.  Conv.,  Sept.  10,  1907. 

Formates  can  be  prepared  by  the  action  of  carbon 
monoxide  on  a  metallic  oxide,  which  is  hydrated  in  the 
presence  of  the  carbon  monoxide  itself,  so  that  the  heat 
of  hydration  helps  in  the  reaction.  For  instance,  calcium 
formate  can  be  made  by  passing  moist  carbon  monoxide 
over  unslaked  lime,  heated  to  100°  C.  under  pressure. 

— F.  Shdn. 

Camphor  from  camphene,  isoborwol  and  other  camphor- 
producing  substances  ;    Method  of  producing .     C. 

Glaser.    Baltimore,    Md.     U.S.    Pat,    875,062,    Dec.    31, 
1907. 

Isoborneol  is  suspended  in  a  solution  of  a  chloride  of 
an  alkali  metal,  an  electric  current  is  passed  through 
the  mixture,  and  the  camphor ^  which  is  produced  is 
separated. — J.  F.  B. 

Sulphur  ;  Process  of  making  chlorides  of  — — .  C.  K. 
Acker,  Niagara  Falls,  N.Y..  Assignor  to  !\1.  Stine, 
Now  York.  U.S.  Pat.  875,231,  Dec.  31,  1!M>7. 
StTLPHUB  is  dissolved  in  sulphur  chloride  and  the  solution 
is  transferred  to  a  reaction  chamber  in  which  it  is  sprayed 
through  an  atmosphere  containing  chlorine,  the  heat 
developed  by  the  reaction  being  withdrawn.  The  product 
is  then  returned  to  the  dissolving  chamber  where  it  is 
made  to  take  up  more  sulphur  and  the  cycle  of  operations 
is  repeated. — J.  F.  \\. 

Carbon     tetrachloride;       lie  fining .      ( '.      Iv      Acker, 

Niagara   Kails,    N.V..   Assignor  to  M.   Stine,    New    York. 

U.S.  Pat  875,2:52,  Deo.  31,  1907. 

I  Mri  he    carbon    tetrachloride    is    refined    by    treating    it 

with  an  aqueous  solution  of  a  "reagent  containing  the 
radical  of  hypoohlorous  aoid  "  at  a  temperature  of  3.v  <\ 

until  the  impurity  is  destroyed  and  distilling  off  the  pure 
carbon  tetrachloride  from  the  product. — J.  F.  B. 
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Sulph.oacdic  acid  and  its  salts  ;   Process  for  the  preparation 
of .     O.  Stillich.     Ger.  Pat.  185,183,  May  21,  1904. 

Monochlokacetic  acid  is  treated  with  an  alkali  sulphite. 
and  sulphurous  acid  is  expelled  from  the  reaction-product 
by  bourns  with  mineral  acids  or  by  oxidation.  This 
method  of  expelling  the  sulphurous  acid  is  possible,  as, 
contrary  to  statements  in  the  literature,  sulphoacetic 
acid  is  not  decomposed  on  boiling  with  water,  but  is  very 
stable.— A.  S. 

Chlorhydrins  [aryl  or  aralkylchlorpropanols]  ;  Process  for 

the  preparation  of .     J.  D.  Riedel  A.-G.     Ger.  Pat. 

183.301.  June  19.  1904. 

Chlorhydrins    of    the    general    formula, 
CH2(0H).CHR.CH2C1,    where   R   is   an  alkyl   or   aralkyl 
group,    are   obtained   by   the   action   of  aryl    or   aralkyl 
organo- magnesium  compounds  on  epichlorhydrin.— A.  S. 

9.12-Dikctostcaric  acid;    Process  for  the  preparation    of 

.     A.   G.   Goldsobel.     Ger.  Pat.   180,926,   Oct.   12, 

1904. 

Ricxsostearolic  acid  is  dissolved  in  concentrated  sulphuric 
acid,  and  the  resulting  9.12-ketohydroxystearic  acid  is 
oxidised  to  9.12-diketostearic  acid. — A.  S. 

Dialkylbromacetamides ;     Process    for  the  preparation   of 

from    dialkylcyanacetic    acids.     P.    Hoering    and 

F.  Baum.     Ger.  Pat.  186,739,  June  22,  1905. 

Dialkylcyanacetic  acids  aie  converted  by  heating, 
e.g.,  by  repeated  slow  distillation,  into  the  corresponding 
dialkylacetonitriles  ;  the  latter  are  treated  with  bromine, 
and  the  resulting  dialkylbromacetonitriles  are  trans- 
formed into  dialkylbromacetamides  by  means  of  con- 
centrated sulphuric  acid. — A.  S. 

Oxalic  acid  ;  Process  for  the  preparation  of by  oxidation 

of  sugar  with  nitric  acid.     A.  Naumann,  L.  Moeser,  and 
E.  Lindenbaum.     Ger.  Pat.  183,022,  Aug.  18,  1905. 

Ix  the  oxidation  of  sucrose  to  oxalic  acid  by  means  of 
nitric  acid,  claim  is  made  for  the  use  of  vanadium  com- 
pounds as  oxygen-carriers.  It  is  stated  that  by  using 
0-001 — 0-002  grm.  of  vanadium  pentoxide  per  grm.  of 
sucrose,  the  reaction  proceeds  at  the  ordinary  temperature, 
a  higher  yield  of  oxalic  acid  is  obtained,  and  no  inter- 
mediate products  are  formed. — A.  S. 

ThioglycoUic  acid  ;  Process  for  the  preparation  of  - from 

chloracetic   acid.     Kalle   und    Co.     Ger.    Pat.    180,875, 
Oct.  27,  1905. 

Salts  of  chloracetic  acid  are  treated  with  alkali  or  alkaline- 
earth  polysulphides,  and  the  reaction-products  are  sub- 
jected to  the  action  of  reducing  agents. — A.  S. 

Tetranitromethane ;    Process  for  the  preparation  of . 

C.   Claessen.     Ger.  Pat.    184,229,  Nov.   5,   1905. 

Aromatic  hydrocarbons  or  their  nitro-derivatives  are 
heated  with  a  mixture  of  strong  nitric  acid  and  concen- 
trated or  fuming  sulphuric  acid,  and  the  gaseous  or 
volatile  react  ion- products  are  treated  in  the  usual  manner 
for  the  separation  of  substances  insoluble  in  water  and 
the  isolation  of  tetranitromethane.  It  is  stated  that  a 
yield  of  50  per  cent,  of  tetranitromethane  on  the  weight 
of  raw  material  is  obtained. — A.  S. 

Formaldehyde  (especially  in  the  form  of  paraformaldehyde) 

and  methyl  formate  ;   Process  for  the  preparation  of . 

M.  Goldschmidt.     Ger.  Pat.   183,856,  July  7,  1906. 

The  process  consists  in:  (1),  heating  tin  formate;  or  (2), 
passing  formic  acid  vapour  over  moderately  heated  tin 
oxide  or  hydroxide.  The  decomposition  of  the  tin 
formate  begins  at  about  180°  C.  The  volatile  reaction 
products — formaldehyde  and  methyl  formate — are 
condensed. — A.  S. 

Aluminium  compounds  ;    Process  for  the   preparation  of 

solutions  of .     R.  Reiss.     Ger.  Pat.  189,959,  Dec.  20, 

1906. 

Acid  extracts  of  substances  of  e.g.,  medicinal  value  (prepared 
with    acetic,    formic,    or   lactic    acid,    &c.)    are    partially 


or  completely  neutralised  with  aluminium  hydroxide, 
or  are  lirst  treated  with  aluminium  sulphate  and  then 
with  calcium  carbonate. — A.  S. 


XXL— PHOTOGRAPHIC     MATERIALS    AND 
PROCESSES. 

Agar-agar  in  emulsion  making.     W.  F.  Cooper  and  W.  H. 
Nuttall.     Phot,  J.,  1908,  48,  11—25. 

A  one  per  cent,  solution  of  agar-agar  may  be  used  for 
making  emulsions  for  photographic  plates  and  papers. 
It  is  prepared  by  boiling  the  previously  soaked  agar  with 
water,  straining  through  fabric,  and  filtering  through 
paper.  Such  solutions  are  clear  and  colourless,  and  can 
be  boiled  and  evaporated  without  losing  their  setting 
properties.  A  solution  of  agar  has  a  viscosity  about 
eight  times  as  great  as  that  of  a  gelatin  solution  of  the 
same  strength  ;  this  property  enables  films  of  agar  to  be 
prepared  much  thinner  than  gelatin  films.  Citric  acid 
can  be  added  to  agar  emulsions  without  greatly  decreasing 
their  viscosity,  hence  it  forms  a  suitable  preservative. 
Neither  gold  chloride,  nor  piatinic  chloride,  nor  silver 
chloride  gives  any  reaction  with  agar  solution.  Agar 
emulsions  set  very  rapidly,  hence  they  must  be  dried  at 
a  high  temperature  ;  an  apparatus  is  described  foi  dryitig 
such  emulsions  at  temperatures  up  to  84°  C.  An  account 
is  given  of  other  properties  of  agar  solutions.  (See  also 
this  J.,  1905,  152,  291  and  1126  ;    1908,  140.)— T.  F.  B. 

Pyrogallol  solutions  ;    Alteration  and  preservation  of . 

A.  and  L.  Lumiere  and  A.  Sevewetz.     Bull.  Soc.  Franc. 
Phot.,  1908,  23,  531—533. 

Both  aqueous  and  alcoholic  solutions  of  pyrogallol  can 
be  preserved  indefinitely  by  the  addition  of  small  quan- 
tities of  sodium  bisulphite.  From  1  to  2  c  c.  of  the 
commercial  bisulphite  solution  is  sufficient  for  one  litre 
of  pyrogallol  solution,  according  to  the  strength  of  the 
latter,  (°.g.,  from  3  to  50  per  cent.).  Aqueous  solutions 
of  pyrogallol  become  coloured  more  rapidly  in  contact 
with  air  than  when  in  closely  stoppered  vessels,  but  the 
reverse  is  the  case  with  alcoholic  solutions,  though  to  a 
much  less  degree. — T.  F.  B. 

Patents. 

Colour  photography  ;    Sensitive  plate  for .     A.  and  L. 

Lumiere,  Lvon,  France.     U.S.  Pat.  877,351,  Jan.  21, 
1908. 

See  Eng.  Pat.  9100  of  1906  ;    this  J.,  1906,  867.— T.  F.  B. 

Photographic  fixing  bath.     Act.-Ges.  f.  Anilinfabi.     Fr.  Pat. 
3S1,682,  Nov.  16,  1906. 

See  Eng.  Pat.  25,869  of  1906 ;  this  J..  1908,  38.— T.  F.  B. 

Plates,  films,  papers,  etc.,  for  the  photographic  reproduction 

of  colours  ;    Manufacture  of .     D.  Rouillv.     Fr.  Pat. 

382,012,  Nov.  26,  1906. 

A  sensitive  emulsion,  rich  in  salts  sensitive  to  the  action 
of  light,  is  spread  very  thinly  on  a  transparent  or  opaque 
reflecting  surface :  when  these  plates,  etc..  have  been 
exposed  to  coloured  light,  developed,  and  fixed,  the 
colours  are  apparent  when  viewed  bv  reflected  light. 

— T.  F.  B. 

Films  for  photography  and  other  purposes  ;,     Manufacture 

of .     Soc.  Anon,  de  Cellulose-Coton  pour  Poudre 

Blanche  de  Guerre  et  Celluloid.     Addition  dated  Aug.  24, 
1907,  to  Fr.  Pat.  379,421,  June  29,  1907. 

Phenol  can  be  used  in  place  of  benzoic  acid  in  preparing 
casein  films  as  described  in  the  original  patent  (this  J., 
1907,  1255).  In  addition  to  the  product  being  of  use  for 
photographic  purposes,  it  can  serve  as  a  substitute  for 
celluloid  ;  for  this,  it  is  melted  and  formed  into  sheets 
or  moulded  in  the  same  way  as  celluloid. — T.  F.  B. 
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Films    with  gelatin   base  for   cinematographic  and  photo- 
graphic   purposes ;      Manufacture    of    non-inflammable 

.     L.  Labbe  and  V.  Pauthonier.     Fr.  Pat.  381,637, 

Sept.  7,  1907. 
Waxrt)  paper  is  coated  with  collodion  and  a  film  of 
gelatin  is  applied  to  it.  One  half  of  the  resulting  com- 
posite film  is  washed  with  water  to  remove  the  alcohol 
and  ether  from  the  collodion,  when  it  is  fixed  to  the  other 
part  of  the  film  and  the  whole  hardened  with  formaldehyde. 
The  complete  film  is  then  passed  through  an  aqueous 
solution  of  albumin  and  glycerin  (which  produces  a  coating 
only  on  the  washed  side  of  the  film),  dried,  and  coated 
with  a  sensitive  emulsion. — T.  F-  B. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Explosion ';      Circumstances    attending    an ,     which 

occurred  in  the  Press  house,  at  the  factory  of  Messrs. 
Kynoch  Ltd.,  at  Worsboro'  Dale,  near  Barnsley,  York- 
shire, on  Dec.  12,  1907.  By  Major  A.  Cooper- Key, 
H.M.  Inspector  of  Explosives. 

The  explosion,  by  which  two  men  lost  their  lives,  origi- 
nated in  the  press-house  (1300  lb.  of  powder),  and  was 
communicated,  doubtless  by  burning  debris,  to  the 
corning-house  (1400  lb.  of  powder),  situated  about  70  yards 
to  leeward.  The  explosion  occurred  just  after  recom- 
mencing work  at  the  end  of  the  dinner  interval.  According 
to  the  usual  practice  the  first  operation  would  be  to  start 
the  engine  and  raise  the  press-table  for  the  preliminary 
squeeze  at  3  cwts.,  and,  having  regard  to  the  pace  at 
which  the  table  moved,  it  was  quite  impossible  that  any- 
thing approaching  the  full  pressure  of  10  cwts.  could 
have  been  reached  at  the  time  of  the  accident,  unless  the 
usual  routine  had  been  changed  and  there  was  no  evidence 
to  show  that  this  was  the  case.  The  probabilities  were, 
in  fact,  largely  in  favour  of  the  view  that  not  even  the 
full  3  cwts.  of  preliminary  pressure  had  been  attained. 
In  these  circumstances  it  is  almost  inconceivable  that  a 
breakage  of  any  part  of  the  press  could  take  place  and 
thus  cause  an  explosion.  Ample  precautions  were  also 
taken  to  ensure  that  no  foreign  matter  was  present  in 
the  ingredients  of  the  powder.  The  Inspector  considers 
that  the  probable  cause  of  the  explosion  was  a  spark 
from  the  factory  chimney  situated  about  150  yards 
from  the  press-house.  The  wind  was  blowing  directly 
from  the  chimney  to  the  press-house.  The  door  of  the 
latter  was  open  and  faced  directly  towards  the  shaft. 
The  furnace  was  actually  in  course  of  being  stoked  at  the 
moment  the  explosion  occurred  and  there  was  no  li  spark- 
catcher  "  fitted  to  this  particular  chimney. 

Major  Cooper- Key  summarises  his  views  as  follows:  — 
"  Although  there  is  no  means  of  ascertaining  definitely 
the  cause  of  the  accident  under  report,  yet,  on  the  assump- 
tion that  the  usual  routine  of  work  was  being  followed, 
there  does  not  appear  to  bo  any  explanation  presenting 
any  degree  of  probability  other  than  that  offered  by  the 
exceptional  chain  of  circumstances  connected  with  the 
factory  chimney  shaft  on  the  day  in  question  ;  although 
the  presence  between  the  press-plates  of  a  small  particle 
of  grit  or  other  foreign  substance  of  a  nature  liable  to 
cause  a  spark,  by  fracture  or  otherwise,  when  subjected 
to  pressure  is  always  possible." — G.  W.  McD. 

Smokeless  powder  ;    Smoke  from  so-called .     H.  Reben- 

storff.  Z.  ges.  Schiess-  and  Sprengstoffw.,  1908,  3, 
45—47. 

On  exploding  a  small  quantity  of  guncotton  or  smokeless 
powder  in  a  glass  flask,  a  distinct  cloud  is  visible  in  the 
Bask.  The  presence  "l  a  considerable  amount  of  moisture 
is  indicated  by  using  a  gelatin  hygroseopc.  If  a  piece  of 
moistened  filter-paper  is  held  in  the  flask,  and  moved 
about  in  it,  an  increase  in  the  cloud  effect  is  observed 
following  the  motion  of  the  paper.  The  an  I  Inn  considers 
that  the  small  amount  of  smoke  observed  m  tiring  smoke- 
less powders  is  due  to  the  oxides  of  nitrogen  produced  OH 
explosion  facilitating  the  condensation  of  moisture  on 
the  dust  particles  in  the  atmosphere.  A  reduction  in  the 
quantity  of  acidic  compounds  in  the  products  of  com- 


bustion should  in  the  author's  opinion,  reduce  the  amount 
of  smoke.  A  description  is  given  of  an  apparatus  by 
which  the  relative  amounts  of  smoke  produced  on  ex- 
plosion may  be  observed. — G.  W.  McD. 

Patents. 

Explosives  ?    Manufacture  of .     M.  A.  G.  Himalava, 

London.     Eng.  Pat.  3199,  Feb.  8,  1907. 

See  Fr.  Pat.  374,932  of  1907  ;  this  J.,  1907,  840.— T.  F.  B. 

Nitroglycerin ';     Process    for    accelerating    the    separation 

of in  manufacturing  the  same.     J.   F.   Lehmann. 

Fr.  Pat.  382.051,  Aug.  21,  1907. 

See  Eng.  Pat.  18,597  of  1907  ;  this  J.,  1907,  1296.— T.F.B. 


XXIIL— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Patents. 

Filtering   device  for   laboratory   work.     J.    Hudig,    Grou- 
inghen,  Holland.     Eng.  Pat.  21,279,  Sept.  25,  1907. 

The  flask,  or  other  vessel  containing  the  liquid  to  be 
filtered  is  held  in  a  frame  which  is  mounted  so  that  it 
can  be  rotated  on  a  horizontal  shaft.  A  glass  rod  is  held 
against  the  mouth  of  the  flask  by  a  wire  clamp,  and  the 
funnel  and  the  vessel  to  receive  the  filtrate  are  placed 
in  front  of,  and  below  the  shaft.  An  adjustable  screw 
spindle  engages  with  a  worm-wheel  attached  to  the  flask- 
frame  so  that  on  rotating  the  spindle,  by  means  of  a 
head-piece,  the  flask  is  slowly  tilted  to  any  desired  extent. 
When  it  is  desired  to  agitate  the  contents  of  the  vessel, 
a  clamp  fixing  the  spindle  is  loosened  and  the  latter  on 
receiving  a  backward  and  forward  motion  acts  as  a  rack 
on  the  worm-wheel,  and  the  flask  is  shaken.  Several 
frames  are  fixed  on  the  same  horizontal  shaft  so  that 
several  nitrations  can  be  conducted  at  the  same  time. 

— W.  H.  C. 

Filtering  apparatus  for  laboratories.     J.  Hudig.     Fr.  Pat. 
382,219,  Sept.  25,  1907. 

See  Eng.  Pat.  21,279  of  1907  ;    preceding.— T.  F.  B. 

Calorimeters.     C.  Fcrv,  Paris.     Eng  Pat.  23,996.  Oct.  30. 
1907.     Under  Int.  Conv.,  Nov.  26,  1906. 

See  Fr.  Pat.  373,230  of  1906  ;  this  J.,  1907,  718.— T.  F  B. 

INORGA  NIC—Q  UA  LIT  A  TI VE. 

Molybdenum ;     New    colour    test    for    ■ .     W.    Bettel. 

Chem.  News,   1908,  97,  40. 

The  solution  to  be  tested  is  evaporated  nearly  to  dryness, 
cooled,  rendered  faintly  ammoniacal,  and  a  5  per  cent, 
solution  of  hydrogen  peroxide  added.  If  molybdates 
be  present,  an  intense  reddish-brown  colour  results,  due 
presumably  to  the  formation  of  a  permolybdate.  This 
colour  is  discharged  by  excess  of  alkali,  or  large  excess 
of  ammonia;  partly  discharged  bv  dilution,  and  dis- 
appears on  standing,  with  evolution  of  oxygen.  On 
account  of  the  instability  of  pcrmolybdates,  this  method 
is  unsuited  to  accurate  quantitative  work.  -.).  \V.  6. 

INORGA  NIC—Q  UA  NTITATI  VE. 

Ferro-chromes    containing    high    percentages    <>j    carbon  i 

Analysis  of .     A.   Cafnn  and   F.   Dhuique-Mayer. 

See  X. 

Iron  in  copper  alloys;    Colorimetric  method  for  the  deter- 
mination <>!  smaU  percentages  of .     A,  \V.  Gregory, 

See  X.  '    ' 

Tin  [in   alloys] ;     Volumetric  determination   of  —       In/ 
means  of  potassium  bichromate.     II.  Reynolds,     s,,    \ 


Bed  lead;    Examination  of -.    J.    P.    Sacher. 

XIII  I. 
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Antimony     sulphide;      Analyst*     of     "golden" .     F. 

Jacobsohn.     Si  e  XIIIC. 

Soils  ;   Determination  of  the  acidity  of .     H.  Siichting. 

See  XV. 

Carbon  [in  soils] ;  Determination  of .     I.  Pouget  and 

D.  Chouehak.     See  XV. 

( I  RGA  NIC—Q  UA  LIT  J  Tl  YE. 

Flour ;     Detection    of   bleaching    agents    in .     E.    J. 

Watkins.     See  XVIIL4. 

ORG  A  NIC—Q  UA  X  77  TA  TIYE. 

Carbon    bisulphide    in    benzene;     Determination    of . 

J.  Bay.     See  III. 

Dyestuffs  ;      Voi'nnetric    determination    of    basic by 

means  of  acid  dyestuffs.     L.  Pelet  and  Garuti.     See  IV. 

Bleaching  [of  cotton] ;   Determination  of  the  degree  of . 

C.  G.  Schwalbe.     See  V. 

Oakicood  extract  ;    Analysis  of  — - —  according  to  the  new 
official  metliod.     J.  Jedlicka.     See  XIV. 

Wine*  :  Polariimtric  examination  of  red  ■ — — ■  and  exter- 
mination of  reducino  sugars  therein.  G.  Guerin.  See 
XVII. 

B'dter-fal ;    Determination  of  the  "  caprylic  acid  valve  " 
of .     R.   K.   Dons.     See  XVIII.4. 

"  Crude  fibre  "  [in  cacao,  etc.] ;  Determination  of  — —  and 
separation  of  cellulose,  lignin,  and  culin  in  the  product. 
J.  Konig.     See  XVIIL4. 

Cineol  [eucalyptol]  in  eucalyptus  oils ;  Determination 
of .     6.  Wiegand  and  M.   Lehmann.     See  XX. 


XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 

Charcoal ;    Decolorising  action  of .     L.  Rosenthaler. 

Arch.  Pharm.,  1907,  245,  686—689. 

This  paper  is  a  reply  to  the  criticisms  expressed  recently 
by  Glassner  and  Suida  (this  J.,  1907,  1195)  upon  the 
work  of  the  author  and  Turk  on  the  adsorptive  properties 
of  charcoals  (this  J.,  1906,  1172).  The  author  shows  by 
the  action  of  animal,  plant,  and  flesh  charcoals  on  solutions 
of  caffeine  and  dextrose  that  the  adsorption  is  greater 
for  a  more  dilute  solution.  Blood  charcoal  was  shown 
to  be  still  capable  of  oxidising  guaiaconic  acid  after 
adsorbing  such  dyestuffs  as  Eosin  and  Ponceau  R.R. 
After  adsorbing  indigosulphonic  acid.  Aniline  Black  or 
Chrysoidin,  the  effect  on  guaiaconic  acid  was  slight.  But 
when  oxygen  is  passed  through  an  aqueous  solution  of 
Aniline  Black  or  indigosulphonic  acid  containing  blood 
charcoal  no  decolorisation  takes  place.  Cyanuric  acid  and 
melamine  give  no  precipitates  with  picric,  tannic,  and 
indigosulphonic  acids,  nor  with  codeine  and  caffeine. 
The  adsorptive  power  of  melam  for  picric  or  indigo- 
sulphonic acids  was  shown  to  be  less  than  that  of  animal 
charcoal.  The  author  concludes  that  the  decolorisation 
and  adsorption  phenomena  associated  with  animal 
charcoal  are  physical  processes,  modified  by  reactions 
which  can  take  place  between  constituents  of  the  charcoal, 
and  the  adsorbed  substances. — F.  Shdn. 

Silica   and   alumina ;     Catalytic   power   of .     J.    B. 

Senderens.     Compt.  rend.,  1908,  146,  125—127. 

The  catalytic  action  of  silica  on  alcohols  (this  J.,  1907, 
715),  depends  on  the  temperature  to  which  the  silica 
has  been  heated.  Precipitated  silica,  dehydrated  by  cal- 
cination at  a  moderate  temperature,  reacts  on  ethyl 
alcohol  at  280°  C,  and  yields  ethylene  corresponding  to 
99*6  per  cent,  of  the  total  gas  evolved  ;  but  if  calcined 
at  a  higher  temperature  and  for  a  longer  time,  it  acts  on 
the  alcohol  only  at  340°— 390°  C,  and  then  yields  a  con- 
-ifhrable    percentage    of    hydrogen.     Powdered    hyaline 


quartz  acts  still  less  readily  on  alcohol,  and  yields  a  larger 
proportion  of  hydrogen  ;  and  the  same  quartz,  heated 
for  6  hours  at  the  highest  temperature  of  a  muffle  furnace, 
acts  on  alcohol  only  at  480°  C,  and  95-2  per  cent,  of  the 
gaseous  product  is  hydrogenf  Alumina,  prepared  by 
heat  or  by  precipitation  from  ammonium  alum  or 
aluminium  sulphate,  behaves  like  precipitated  silica. 

—J.  T.  D. 

Peroxydases  ;    Mineral  salts  which  play  the  part  of . 

J.  Wolff.     Compt.  rend.,  1908,  146,  142—144. 

With  a  dilute  solution  of  an  old,  oxidised  tincture  of 
guaiacum  small  quantities  of  ferrous  sulphate  produce 
a  blue  coloration.  The  colour  is  very  intense  with  1  nigrm. 
of  the  iron  salt  per  litre,  and  is  still  discernible  at  a  dilution 
of  6  parts  per  million.  No  colour  is  developed  in  solutions 
of  fresh  tincture  unless  hydrogen  peroxide  be  added,  in 
which  case  the  delicacy  of  the  test  is  still  greater.  Minute 
traces  of  mineral  acids  inhibit  the  reaction.  Ferric 
sulphate  will  produce  the  same  coloration  with  fresh 
tincture  of  guaiacum,  but  ceases  to  give  a  coloration  if 
its  solution  has  been  previously  boiled.  Small  quantities 
of  ferrous,  ferric  or  copper  sulphates  will  oxidise  and 
decolorise  dilute  solutions  of  certain  dyestuffs,  such  as 
methyl  orange,  methylene  blue  and  fuchsin.  Ferrous 
sulphate  does  this  at  the  ordinary  temperature,  ferric 
sulphate  at  50°  G,  and  copper  sulphate  at  100°  C.  ; 
manganous  sulphate  has  no  appreciable  action.  The 
concentration  of  the  salt  necessary  to  produce  this  result 
is  1 — 2  mgrms.  of  anhydrous  ferrous  sulphate  in  10  c.c. 
Traces  of  the  same  salts,  in  presence  of  very  small 
quantities  of  hydrogen  peroxide,  will  rapidly  oxidise 
and  liquefy  starch  paste  at  a  temperature  of  70°  C.  ; 
copper  sulphate  is  the  most  active  in  this  respect.  The 
liquefaction  takes  place  most  readily  when  the  liquid 
is  nearly  neutral  to  methyl  orange.— J.  F.  B. 

Chlorophyll ;  VI.  Crystallised  chlorophyll.     Richard  Will- 
statter  and  Max  Benz.     Annalen,  358,  267 — 287. 

The  authors  confirm  the  results  of  J.  Borodin  [Bot.  Zeit. 
40,  608  (1882)]  and  N.  A.  Monteverde  [Acta  Horti  Petro- 
politani  13,  9,  123  (1893)]  and  give  an  improved  method 
for  obtaining  the  crystallised  chlorophyll  quite  pure. 

The  method  consists  in  extracting  the  dried  leaves 
of  the  Galeopsis  plant  with  96  per  cent,  alcohol  in  presence 
of  powdered  chalk,  from  which  the  extract  is  filtered. 
Ether  is  then  added  to  the  nitrate  and  alcohol  washings, 
and  just  enough  water,  containing  sodium  chloride  in 
solution,  to  separate  the  alcohol  and  ether.  The 
ethereal  solution  being  now  freed  from  plant  acids  is 
then  shaken  with  talc  to  separate  the  colourless  slimy 
substances,  present  in  the  form  of  an  emulsion  which 
ultimately  prevents  crystallisation. 

From  1,5  kilo,  of  Galeopsis  a  yield  of  3  grms.  of 
crystallised  chlorophyll  is  obtained. 

The  crystals  possess  no  melting  point,  since  on  heating 
they  decompose  with  intumescence. 

They  have  a  faintly  alkaline  reaction,  and  are  easily 
soluble  in  alcohol,  acetone,  and  methyl  alcohol  but  with 
some  difficulty  in  ether.  The  analysis  of  this  crystalline 
chlorophyll  gave  results  corresponding  to  the  formula : 
C38H4207N4Mg. 

Six  absorption-bands  were  observed  in  the  spectrum 
of  the  alcoholic  solution. — W.  S. 


New  Books. 

Chemiker-Kalender,  1908.     Fin  Hilfsbuch  fur  Chcmiker, 

Physiker,     Mincralogen,     Industriello,     Pharmazeuten, 

Huttenmanner  u.s.w.     Von  Dr.  Rudolf  Biedekmaxn. 

29'  ster  Jahrgans.     In  zwei  Theilen.    Verlag  von  Julius 

Springer,     Monbijouplatz     3,     Berlin.      1908.       Price 

4  Mark. 

Part  I. — Arranged  as  a  pocket-book,  strongly  bound  in 

water-proof  cloth.     It  contains  almanack  for  1908,  with 

also  a  table  of  the  more  frequently  used  atomic  weights 

and  their  multiples.     The  generartext  refers  principally 

to  matters  of  purely  chemical   interest.     I.  Atomic  and 
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molecular  weights.  II.  Different  properties  of  chemical 
substances.  III.  Gas  and  vapour  densities.  Specific 
gravities.  (1)  Alkalis.  (2)  Acids.  (3)  Salts.  (4)  Alcohols, 
&c.     IV.  Solubility.  V.  Analysis.  VI.  Volumetric 

analysis.  VII.  Electrochemical  analysis.  VIII.  Gas 
analysis.  IX.  Spectrum  analysis.  The  matter  in  these 
various  groups  is  chiefly  composed  of  tables.  A  note- 
book calendar  with  blank  pages  is  arranged  for  the 
different  days  of  the  year.  The  subject  matter,  exclusive 
of  the  calendar  and  the  blank  pages  for  Notes,  fills  380 
pages. 

Part  II. — This  supplement  volume  is  of  similar  size  to 
the  pocket-book,  but  is  unbound,  and  is  more  directly 
concerned  with  Chemical  Technolog\\  It  contains 
tables  relating   to  : — I.   Physics    and   physical  chemistry. 

II.  Mineralogy.  III.  Technical-chemical  analysis  and 
investigation.  Besides  the  tabulated  matter,  however, 
there  are  concise  descriptive  paragraphs  of  introductory 
character,  with  descriptions  of  analytical  methods.  The 
subdivisions  are  the  following  :—  (1)  Water.  (2)  Assaving. 
(3)  Fuels.  (4)  Sulphuric  acid.  (5)  Alkali.  (6)  Bleaching 
powder.  (7)  Nitre  and  explosives.  (8)  Ceramics. 
(9)  Glass.  (10)  Mortar  and  cement.  (11)  Illuminants. 
(12)  Starch  and  sugar.  (13)  Fermentation  industries. 
(14)  Fats  and  oils.  (15)  Tanning  agents.  (16)  Textile 
fibres  and  paper.  (17)  Photography.  (18)  Dyestuffs, 
colours  and  pigments.  (19)  Physiological  chemical 
analysis.  Appendix  with  various  recipes,  etc.  The 
subject  matter  fills  556  pages. 

Laboratoriumsbuch  fur  den  Metallhuttenchemiker. 
Von  Dipl.-Ing.  H.  Nissenson  und  Dr.  W.  Pohl.  Verlag 
von  Wilhelm  Knapp,  Halle  a.  S.     1907.     Price  3  Mark. 

8vo  volume,  containing  86  pages  of  subject  matter,  and 
a  table  of  contents.  The  following  metals  are  considered 
and  described,  each  under  approximately  the  following 
heads  : — (1)  Chemical  behaviour,  and  qualitative  methods 
of  distinguishing.  (2)  Methods  of  determination.  (3) 
Separation  from  metals  of  similar  group.  (4)  More 
commonly  occurring  alloys,  slags,  minerals,  etc.,  and 
methods  of  determination.    I.  Aluminium.     II.  Antimony. 

III.  Arsenic.  IV.  Lead.  V.  Chromium.  VI.  Gold. 
VII.  Cadmium.  VIII.  Copper.  IX.  Manganese.  X. 
Molybdenum.  XL  Nickel.  XII.  Platinum.  XIII. 
Mercurv.  XIV.  Silver.  XV.  Thorium.  XVI.  Uranium. 
XVII.  Tungsten.     XVIII.  Zinc.     XIX.  Tin. 

Detection  of  the   Common  Food   Adulterants.     By 
Edwin  M.  Bruce,  Indiana  State  Normal  School.     Archi- 
bald Constable  &  Co.,  Ltd.,  10,  Orange  Street,  Leicester 
Square,  London,  W.C.     1907.     Price  5s.  net. 
8vo  volume,  containing    69  pages  of  subject  matter,  and 
indexes    of    authors,    tests,    and  subjects.     The  methods 
described    refer    to    the    following    articles     of     food :  — 
I.    Dairy  products.        II.  Meats  and  eggs.        III.  Cereal 
products.        IV.  Leavening  materials.        V.  Canned  and 
hot  tied  vegetables.      VI.   Fruits  and  fruit  products.      VII. 
Flavouring  extracts.       VIII.  Saccharine  products.       IX . 
Spices.      X.  Vinegar.      XL  Fats  and  oils.      XII.  Bever- 
ages. 

Dairy  Laboratory  Guide.  By  Charles  W.  Melick, 
Professor  <>l  Dairy  Husbandry,  Maryland  Agric.  Expt. 
Station.  Archibald  Constable  &  Co.,  Ltd.,  10,  Orange 
Street,  Leicester  Square,  London,  W.C.  1907.  Price 
6s.  net. 

8vo  volume,  containing  129  pages  of  subject  matter,  with 
52  illustrations  and  a  table  of  contents.  The  subjects 
and  methods  treated  of  are  arranged  as  follows: — ■ 
I.  Laboratory  apparatus  for  use.  II.  Cream  separators. 
III.  Separation  of  cream.  IV.  Use  of  BabcoCK  tester. 
V.  Dse  of  lactometer.  VI.  Testing  acidity  of  milk. 
VII.  Pasteurisation.  VIII.  Starter  making.  IX.  Curd 
test.      X.  Cream  ripening,       XI.  Cream  grading.       XII. 

Churning.  XIII.     Determination     of     water    content    of 

butter.     XIV.   Determination  of  casern,   ash.   and   salt. 

in    butter.        XV.    Cheese    making.  XVI.    Gouda    cheese. 

XVII.    Cottage  cheese.        XVIII.     lee  r-rea.ni.        XIX.    Dairy 

bacteriology.  XX.  Milk  paint.  XXI.  Tests  for  preser- 
vatives. XXII.  Test  for  oleomargarine.  XXIII.  Im- 
pairing  creamery    machinery.         XXIV.   Modification   of 


milk  for  infants  and  invalids.  XXV.  Standardiza- 
tion of  milk.  XXVI.  Condensing  milk,  milk  paste,  dried 
milk,  milk  sugar.  XXVII.  Junket,  papanized  cheese 
paste.  XXVIII.  Atimidcaseose,  milk  shake,  buttermilk 
high  ball,  buttermilk  pop,  koumiss,  buttermilk,  moose, 
dried  milk  cocktail.  XXIX.  Milk  preparations.  XXX. 
Solid  milk  ;  soap,  etc.  XXXI.  Disinfectants.  XXXII. 
Mechanical  refrigeration,  etc. 

Graphite,  its  properties,  occurrence,  refining,  and 
uses.     Fritz   Cirkel.     Dept.    of  Mines,    Ottawa. 

8vo  volume  of  289  pages,  followed  by  an  index.  After 
an  introduction,  the  matter  is  arranged  as  follows : 
1.  History  and  properties  of  graphite.  2.  Occurrence 
of  graphite.  3.  Origin  of  graphite.  4.  Composition  of 
graphite  ores.  5.  Qualities  of  graphite  for  commercial 
purposes.     6.  Determination  of   the   value   of    graphite. 

7.  Statistics  of  production,  exports,  imports,  and  prices. 

8.  Dressing  and  refining  of  graphite.  9.  Uses  of  graphite. 
The  book  contains  21  plates  and  diagrams. 

Colonial  Import  Duties.  1907.  Return  relating  to 
the  Rates  of  Import  Duties  levied  upon  the 
Principal  and  other  Articles  Imported  into  the 
British  Colonies.  Possessions,  and  Protectorates. 
[Cd.  3708.]  Wvrnan  &  Sons,  Fetter  Lane,  London,  E.C. 
Price  2s.  9d. 

This  Return  shows  the  duties  in  force,  so  far  as  notified 
to  the  Board  of  Trade,  at  the  date  of  preparation  of  the 
Return,  viz.  :  December,  1907. 

Foreion   Import   Duties,    1907.     [Cd.    3859.]     Wyman 
&  Sons,  Fetter  Lane,  London,  E.C.     Price  3s. 

This  return  contains  detailed  statements  of  the  rates  of 
Customs  duty  leviable  on  the  principal  articles  of  British 
trade  on  importation  from  the  United  Kingdom  into 
European  countries.  Egypt,  the  United  States,  China, 
Japan,  Persia  and  Mexico.  The  present  issue  embodies 
alterations  which  took  place  in  the  Tariffs  of  Belgium, 
Fiance,  Spain,  Italy,  Switzerland,  Roumania,  Turkey  and 
Greece  during  1907.  Particulars  as  to  the  duties  levied 
in  Servia  are  included  for  the  first  time,  and  the  return 
now  contains  information  as  to  all  European  Tariffs,  so 
far  as  the  principal  articles  of  trade  are  concerned,  except 
those  of  Finland  and  Montenegro. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  i9  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AXD  MACHINERY. 

Applications. 
197").    Ralph  and  ('ranford.      Treatment   and   mi-ring  of 

solids,  liquiaSa  a"<I  gases.    Jan.  20. 

2029.    Ta vernier.       Separation     of     cases     of     different 

densities,     dan.  29. 

2165.   Jager.      (filtering  und  apparatus  therefor.     [Addi- 
tion to  No.  20,677  of  I'.iot.  1"    Jan.  30. 

2861.   Bennett.     Distilling  apparatus.     Feb.  S. 

2479.    Nichols.      Set  iimlcr    X. 

2528.    Von    kadlowski.      Hurtling   process  in  rotary  fur- 
naces.*     Feb.   i. 

2618.  Jaoob  and  Others.      Introducing  gases  into  vessels 

tilled  with  liquid.    [Ger.  AppL,  <>.•(.  I.  1907.]*    Feb.  5. 

2690    Ogle.     Apparatus  for  removing  liquid  from  solid 
material.     Feb.  C. 
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3702.  Fairbrother  (Moller  and  Pfeifer).  Drying  appa- 
ratus.* Feb.  0. 

8815.  Ogle  (Cockburn).  Apparatus  for  removing  liquids 
from  solids.      Feb.  7. 

3010.  Haddan  (Warren).     Rotary  kilns.     Feb.  10. 

3290.  Tiemann.     Filters.       [Ger.     Appl.,     March     27, 

1907.]*  Feb.  13. 

3394.  Boult  (Schmatolla).     Reverberatory  and  like  fur- 

nams.  Feb.  14. 

Complete  Specifications  Accepted. 

•J  148  (1907).  Moored  y  and  Hawes.  Obtaining  dry  pro- 
ducts from  liquids  and  semi-liquids.     Feb.  5. 

7073  (1907).   Hubbard.     Filtering  gases.     Feb.  5. 

10,447  (1907).  Berkovits  and  Kridlo.  Filter  presses. 
Feb.  o. 

13.058  (1907).  Lubecker    Apparatebau.  Vaporising 

liquids.     Feb.  5. 

13.569  (1907).  Fitzpatriek  (Leslie).  Automatic  filtering 
machine.     Feb.  5. 

14.981  (1907).  Candy.      Filtering  apparatus.     Feb.  12. 

22.095  (1907).  Eschelmann,  Harmuth,  and  Ges.  der 
Tentelew'schen  Chem.  Fabr.  Apparatus  for  absorbing 
gases  and  vapours,  especially  sulphuric  anhydride  vapour. 
Feb.  19. 

20.984  (1907).  Stock.  Vacuum-jacketed  vessels. 
Feb.  12. 


II.— FUEL,   GAS,   AND  LIGHT. 
Applications. 

1852.  Lake  (Akt.-Ges.  f.  Selasbeleuchtung).      Manufac- 
ture of  mantles  for  incandescent  lamps.*     Jan.  27. 

1853.  Watkins.     Composition  for  fuel.     Jan.  27. 
1909.  Lymn.     Gas  producers.     Jan.  28. 

1917.  Smith  and  Harmes.     Incombustible  incandescent 
fuel.     Jan.  28. 

2145.  Koppers.      Gas  furnaces  or  coke  ovens.   [Addition 
to  No.  28,811  of  1904.]*       Jan.  30. 

2240.  British  Cerofirm  Co.  (Cerofirm  Ges. ).     Production 
of  incandescent  mantles.     Jan.  31. 

2490.  Hellstern   and   Vincent.        Manufacture   of  gas. 
Feb.  4. 

2527 

2550 

2572 
Feb.  5, 

2609 
Feb.  5. 

2055 


Epstein.     Generating  gases  for  fuel,  etc.     Feb.  4. 
Richter.     Regenerative  coking  ovens.*     Feb.  5. 
Weickert.    Mantles  for  incandescent  gas  lighting.  * 

Kelly  and  Lowry-Corry.      Manufacture  of  fuel.* 


3689  (1907).  Tully. 
3911  (1907).  Wilton 
suction  gas.     Feb.  19. 
4304  (1907).   British 


Vivian,  Davies,  and  Grote.  Manufacture  of  arti- 
ficial fuel.     Feb.  6. 

2700.  Wynne.      Improvement  of  liquid  fuels.     Feb.  6. 

2720.  Cie.  du  Gaz  de  Lyon.  Treatment  of  gaseous  fuel. 
[Fr.  Appl.,  March  1,  1907.]*     Feb.  6. 

2735.  Wilson.  Production  of  gaseous  power  fluids. 
Feb.  7. 

2741.  Craig.     Manufacture  of  air-gas.     Feb.  7. 

2874.  Hill  and  Westwood.  Apparatus  for  making  gas. 
Feb.  8. 

3189.  Hadlow.  Treatment  of  coal  for  the  production 
of  artificial  fuel.     Feb.  13. 

3462.  Morton.      Producer  gas  plants.*     Feb.  15. 

Complete  Specifications  Accepted. 

24,232  (1906).  British  Thomson-Houston  Co.  (Allgem. 
Elektricitats  Ges.).  Manufacture  of  incandescing  bodies 
for  electric  lamps.     Feb.  5. 

2226  (1907).  Verey  and  Downes.  Manufacture  of  peat 
fuel.     Feb.  5. 

2676  (1907).  Felten  und  Guilleaume  Lahmeyer  A.-G. 
Apparatus  for  making  water  gas.     Feb.  5. 

3098  (1907).  Wilton.     Coke  ovens.     Feb.  12. 

Manufacture  of  gas.     Feb.  19. 
Manufacture  of  producer  gas  or 


7454  (1907).  Hughes.     Gas  producers.     Feb.  12. 

12,141  (1907).  Ling.  Preparation  for  consuming  smoke 
and  economising  fuel.     Feb.  5. 

13,668  (1907).  Wahlen  and  Caro.  Utilising  waste  coal 
and  coke.     Feb.  19. 

13,609  (1907).  Caro.      Utilising  waste  coal.     Feb.  19. 

21,808  (1907).  Sheldon.  Manufacture  of  gas  and  coke. 
Feb.  12. 

22,740  (1907).  Siemens  und  Halske  A.-G.  Manufacture 
of  incandescence  filaments  for  electric  lamps.     Feb.   12. 

26,032  (1907).  Vass.      Gas  production.     Feb.  12. 


III.— DESTRUCTIVE    DISTILLATION,    TAR 

PRODUCTS,    PETROLEUM,    AND 

MINERAL    WAXES. 

Application. 

2648.  Baker.      Enriching  hydrocarbons.     Feb.  0. 

Complete  Specifications  Accepted. 

1970  (1907).  Parker.     Treatment  of  pitch.     Feb.  5. 

3063  (1907).      Marriott.  Substitute     for     natural 

bitumen.     Feb.  12. 

6878  (1907).  Ganz  and  Fallen  Distillation  of  illuminat- 
ing petroleum.     Feb.  19. 

25,152  (1907).  Henderson.  Apparatus  for  treating 
paraffin  wax.     Feb.  19. 


IV.— COLOURING    MATTERS    AND    DYESTUFFS. 

Applications. 

1822.  Newton  (Bayer  und  Co. ).  Manufacture  of  anthra- 
cene derivatives.     Jan.  27. 

1835.  Bloxam  (Act. -Ges.  f.  Anilinfabr. ).  Manufacture 
of  phenoxazine  derivatives.     Jan.  27. 

1840.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthracene  series. 
Jan.  27. 

2306.  Durand,  Huguenin,  et  Cie.  Manufacture  of  a 
gallocyanine  dyestuff.  [Addition  to  No.  1334  of  1908. 
Ger.  Appl.,  Feb.  14,  1907.]*     Feb.  1. 

2683.  Bloxam  (Act. -Ges.  f.  Anilinfabr.).  Manufacture 
of  yellow  azo  dyestuffs.     Feb.  6. 

2721.  Ransford  (Cassella  und  Co.).  Manufacture  of 
polyazo  dyestuffs.     Feb.  6. 

2865.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  Bordeaux-red  sulphurised  dyestuffs.     Feb.  8. 

2957.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  a  violet  sulphurised  dyestuff.     Feb.  10. 

2958.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  a  red  disazo  dyestuff.     Feb.  10. 

3155.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  dithiosalicylic  acid  compounds.     Feb.  12. 

3156.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthracene  series. 
[Addition  to  No.  10,770  of  1907.]     Feb.  12. 

3373.  Ellis  (Chem.  Fabr.  vorm.  Sandoz).  Manufacture 
of  yellow  dyes  suitable  for  wool.     Feb.  14. 

3502.  Lake  (Chem.  Fabr.  Griesheim-Elektron).  Manu- 
facture of  o-oxymonoazo  dyestuffs.*     Feb.   15. 


Complete  Specifications  Accepted. 


See 


Electric  Co.). 
Feb. 


Thomson-Houston    Co.    (General 


Incandescing  bodies  for  electric  lamps. 


2568  (1907).  Read  Holliday  and  Sons,  and  others. 
under  V. 

2767  (1907).  Bloxam  (Act. -Ges.  f.  Anilinfabr.).  Manu- 
facture of  colouring  matters  of  the  safranine  series. 
Feb.  12. 

3167  (1907).  Read  Holliday  and  Sons,  Turner,  and 
Dean.     Dyestuffs  for  direct  dyeing  on  cotton,  etc.     Feb.  5. 

13,176  (1907).  Imbert.  Production  of  aromatic  glycin 
derivatives.     Feb.  19. 

13,406  (1907).  Bloxam  (Act. -Ges.  f.  Anilinfabr.).  Manu- 
facture of  dyestuffs  of  the  safranine  series.     Feb.  19. 

18,816  (1907).   Kur.     See  under  V. 
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V.— PREPARING,   BLEACHING,   DYEING, 
PRINTING,   AND   FINISHING  TEXTILES,    YARNS, 
AND    FIBRES. 

Applications. 

1937.  Erler.  Multicolour  printing  machine  for  textiles, 
etc.     Jan.  28. 

1989.  Crabtree  and  Howard.  Colour  dyeing  or  printing 
machine  for  cops,  cheeses,  bobbins,  etc.     Jan.  29. 

1997.  Ashworth.  Sizing  textile  and  other  fabrics.* 
Jan.  29. 

2178.  Castle.  Material  for  use  in  textile  manufactures. 
Jan.  31. 

2642.  Miller.  Protecting  parts  of  textiles  from  the 
action  of  dyes  or  bleaching  agents      Feb.  6. 

2814.  Morford.  Application  of  soluble  cellulose  deriva- 
tives to  fabrics.     Feb.  7. 

2870.  Venter.  Purifying  soda  lye  after  the  mereerisa- 
tion  process.     [Ger.  Appl.,  Oct.  14,  1907.]*     Feb.  8. 

Complete  Specifications  Accepted. 

2568  (1907).  Read  Holliday  and  Sons,  Turner,  and 
Dean.  Preparation  and  use  of  direct  cotton  dyestuffs 
for  dyeing.     Feb.  5. 

2998  (1907).  Lilienfeld.  Production  of  silk-like  effects 
on  fabrics  and  paper.     Feb.  12. 

3114  (1907).  Corron.     Charging  dye  vats.     Feb.  12. 

3184  (1907).  Spivey.  Treatment  of  textile  fibres  or 
materials  by  electrolysis.     Feb.  19. 

3209  (1907).  Howorth  (Spiegler  und  Soehne).  Dyeing 
and  bleaching  rolled  up  spun  yarns  in  the  pack  system. 
Feb.  5. 

3609  (1907).  Newton  (Bayer  und  Co.).  Production  of 
colour  effects  on  mixed  cotton  and  wool  goods  with  sulphur 
dyestuffs.     Feb.  5. 

4251  (1907).  Silverwood  and  Taylor.  Mercerising  and 
bleaching  cotton  yarns  and  fabrics.     Feb.  12. 

4528  (1907).  Bousfield  (Heberlein  und  Co.).  Merceris- 
ing vegetable  fibres  or  textile  materials.     Feb.   19. 

7224  (1907).  Ashwell,  and  Ashwell  and  Co.  Machinery 
for  dyeing  hanks.     Feb.  19. 

14,665  (1907).  Lake  (Soc.  Gen.  de  la  Soie  Artif.  Link- 
meyer).  Apparatus  for  making  artificial  silk  threads. 
Feb.   19. 

18,816  (1907).  Kur.  Preparation  of  dyestuff  solutions 
in  paste  form  for  printing  or  dyeing.     Feb.  19. 

22,347  (1907).  Hanitzsrch.     See  under  XIX. 

23,795  (1907).  Schmid  and  Schmid.  Degumming  silk. 
Feb.  12. 


VI.— COLOURING  WOOD,  PAPER,  LEATHER,  &c. 

Complete  Specification  Accepted. 

12,256  (1907).  Reinhold  and  Palm.       Composition  for 
dyeing  leather.     Feb.  19. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

1841.  Johnson  (Badische  Anilin  und  Soda  Fabrik), 
Manufacture  of  cyanides  and  cyanamides.     Jan.  27. 

1842.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Production  of  titanium  nitrogen  compounds.     Jan.  27. 

2382.  Kaesmacher.  Separation  and  concentration  of 
acids.*     Feb.  3. 

2399.  Koppers.  Producing  ammonium  sulphate  from 
gases.     Feb.  3. 

2414.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  containing  nitrogen.      Feb.  3. 

25651  Ansclm  and  Ashworth.  Stable  reducing  agent. 
Feb.  5. 

2719.  Feld.  Obtaining  sulphur  from  sulphur  dioxide 
and  hydrogen  sulphide.  [Ger.  Appl.,  March  (i,  1907.]* 
Feb.  8. 

2876.   Venter.     See  vruler  V. 

2974.  Elworthy.  Apparatus  for  generating  ozone.  [Ger. 
Appl..  July  31,  1907.]*     Feb.  10. 

3039.  Hargreares,  Manufacture  of  sulphate  of  soda. 
Feb.  II. 


3428.  Dyes  (Hempel).  Manufacture  of  formic  acid. 
Feb.  15. 

3429.  Dyes  (Hempel).  Manufacture  of  oxalates. 
Feb.   15. 

Complete  Specifications  Accepted. 

25,442  (1906).  New  Salt  Synd.,  Ltd.,  and  Tee.  Purifi- 
cation of  rock  salt.     Feb.  19. 

1844  (1907).  Benker.  Manufacture  of  sulphuric  acid 
and  sodium  sulphate  from  sodium  bisulphate.     Feb.  5. 

2133  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  barium  cyanide  and  barium 
oxide.     Feb.  5. 

3494  (1907).  Gans.  Alumino-silicates  or  artificial 
zeolites. 

8164  (1907).  Hellsing.  Recovering  sulphur  from  gases 
containing  sulphuretted  hydrogen.     Feb.  5. 

20,652  (1907).  Hartenstein.  Manufacture  of  calcium 
carbide.     Feb.  12. 

22,095  (1907).  Ges.  der  Tentelew'schen  Chem.  Fabr., 
and  others.     See  under  I. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 
Applications. 

1935.  Motiin.     Substitute  for  kaolin.     Jan.  28. 

2231.  Vincart-Mouzin.  Tunnel  kiln  for  baking  potter.* 
Jan.  31. 

2396.  Handcock  and  Dykes.  Drying  china  clay. 
Feb.  3. 

3485.  Keppeler  and  Spangenberg.  Treatment  of  clay, 
kaolin,  or  ceramic  masses.     Feb.  15. 

Complete  Specifications  Accepted. 

8268  (1907).   Koonig.     Glass  furnaces.     Feb.  19. 

13,533  (1907).  Twyford  and  Moore.  Gas  fired  pottery 
kilns  and  ovens.     Feb.  5. 

24,979  (1907).  Imray  (Window  Glass  Machine  Co.). 
Apparatus  for  drawing  glass.     Feb.  19. 

IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND    CEMENTS. 

Applications. 

1854.  Boucherie.  Injection  of  woods.  [Fr.  Appl., 
Jan.  28.  1907.]*     Jan.  27. 

1922.  Baekeland.  Impregnation  of  wood  and  other 
fibrous  or  cellular  materials.*     Jan.  28. 

2405.  Bamber.  Treatment  of  blast  furnace  slag. 
Feb.  3. 

3011.  Haddan  (Warren).  Manufacture  of  cement. 
Feb.  10. 

3255.  Hadlington  and  Webster.  Regenerative  gas- 
fired  kilns  for  burning  bricks,  tiles,  &c.     Feb.  13. 

3400.  Harnett.     Manufacture  of  tiles.     Feb.  14. 

COMPLETE  Specifications  Accepted. 

2605  (1907).  Charles.  .Manufacture  of  artificial  stone 
and  building  materials.     Feb.  5. 

2605a  (1907).  Charles.  Manufacture  of  artificial  stone. 
Feb.  5. 

3372  (1907).  Wade  and  Vaughn.  Manufacture  of  arti- 
ficial lumber.     Feb.  19. 

3916  (1907).  Woodard  and  Thomlinson.  Fireproof, 
sound-resisting  building  composition.     Feb.  19. 

10,243  (1907).  Bohleuning.  Artificial  stone-like  sub- 
stance.    Feb.  12. 

13,811  (1907).  Assoc.  Portland  Cement  Manufrs.,  Ltd., 
and  Butchard.     .Manufacture  of  concrete,     Feb.  19. 


X.     METALLURGY. 

Applications. 

I860.   Dreaper.   Treatment  of  metals  or  allovB.  Jan.  28. 
1952.  Howard  and  Hadley.     Treating  gases  and  fumes 

from  speller  furnaces,  etc.      Jan.  28. 

2025.    Von  Schmidt.      I >et inning  and  dezineing  process. 
Jan.  '29. 
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2160l  Simpson  and  Oviatt.  Reduction  of  metallic 
oxides.     Jan.  30. 

2243.  Cowper-Coles.  Treatment  of  copper  precipitate. 
Jan.  SI. 

2322.  Brandenburg.  Removing  tin  from  tin-plate 
waste.  &©,*     Feb.  I. 

•2419.  Nichols.  Separating  liquid  and  solid  components 
of  slimes,  ore  pulp.  &0.     Feb.  4. 

2595.  HodgkiniaoD.  Production  of  metals,  alloys,  phos- 
phor metals,  and  phosphor  alloys.     Feb.  5. 

2678.  Herrenschmidt.  Separating  metalloids  from 
their  compounds.     [Fr.  Appl.,  Feb.  7,  1907.]*     Feb.  6. 

2686.  Bowlcv.  Treating  iron  or  steel  to  prevent  oxida- 
tion.    Feb.  6. 

2906.  Mason.  Smelting  iron  sands  and  other  ores. 
Feb.  10. 

•2959.  Bowlcv.  Treatment  of  iron  and  steel  articles  to 
prevent  oxidation  or  rust.     Feb.  10. 

"2971.  Carrick.  Treatment  of  pyritic  copper  and  nickel 
ores.*     Feb.  10. 

3173.  Hiorth.  Treatment  of  steel.  [Appl.  in  Norway, 
Feb.  16,  1907.]*     Feb.  12. 

3224.  Gutensohn.  Treatment  of  complex  lead  zinc 
sulphide  ores.     Feb.  13. 

3480.  Westman.     Reduction  of  arsenical  ores.*  Feb.  15. 

Complete  Specifications  Accepted. 

25.574  (1906).  Holdsworth.  Treatment  of  poor  sul- 
phide ores.     Feb.  19. 

3557  (1907).  Aston.  Recovering  gold,  silver,  and  like 
dust  from  washings  or  liquids.     Feb.  19. 

3598  (1907).  Senior  and  Wincott.  Converting  or  cemen- 
tation furnaces.     Feb.  5. 

10.525  (1907).  Harbord.  Drying  air  blast  for  metal- 
lurgical purposes.     Feb.  12. 

19.696  (1907).  Cowper-Coles.  Annealing  and  galvanis- 
ing or  tinning  metal  plates.     Feb.  5. 

22.522  (1907).  Brayshaw.  Furnaces  for  hardening 
high-speed  steel.     Feb.  5. 

23,060  (1907).  De  Laval.  Extraction  of  iron  and 
apparatus  therefor.     Feb.  5. 


XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 
Applications. 

1877.  Govan.     Electrolysis  of  liquids.     Jan.  28. 

2728.  Van  Raden  and  Co.,  Robinson,  and  Metz.  Elec- 
trodes for  secondary  batteries.  [Addition  to  No.  21.719 
of  1906.]     Feb.  6. 

3160.  Cowper-Coles.  Cathodes  for  use  in  electro- 
deposition  of  metals.     Feb.  12. 

3504.  Wenger.  Precipitation  of  electrolytic  copper  in 
form  of  sheets  or  cylinders  by  iron  or  other  metals.  [Fr. 
Appl.,  Sept.  9,  1907.]*     Feb.  15. 

Complete  Specifications  Accepted. 

3000  and  3000a  (1907).  Boult  (Elektricitats  Akt.Ges. 
vorm.  Schuckert  und  Co.).  Electrolytic  apparatus. 
Feb.  12. 

3914  (1907).  Reynolds.     Electric  furnaces.     Feb.  19. 

3982  (1907).  Cowper-Coles.  Vessels  for  containing 
fused  salts  during  electrolysis.     Feb.  19. 


Xn.— FATTY  OILS,  FATS,  WAXES,  AND  SOAPS. 
Applications. 

1907.  Corner.  Manufacture  of  detergent  scouring  soaps. 
Jan.  28. 

1941.  Nordstrom.  Apparatus  for  purifying  waste  oils. 
Jan.  28. 

2501.  Schou.      Manufacture  of  soap.     Feb.  4. 

Complete  Specifications  Accepted. 

15,900  (1907).  Verein.  Chem.  Werke.  Manufacture  of 
bleached  soap.     Feb.  5. 

17,976  (1907).  Pirsch.  Manufacture    of    emulsions. 

Feb.  5. 


XIII.— PIGMENTS.  PAINTS  ;   RESINS.  VARNISHES  ; 
INDIA-RUBBER.    &c. 

{A.) — Pigments,  Paints. 

Application. 

2(>44.  Knowles  and  Kidner.  Distempers  and  water 
paints.*     Feb.  6. 

(/?.) — Resins,  Varnishes. 
Application. 
2909.  Nairn.      Manufacture  of  linoleum.      Feb.  10. 

(C. ) — India-Rubber. 

Applications. 

2155.  Campbell  and  Douglas.  Substitute  for  india- 
rubber  or  leather.     Jan.  30. 

2787.  Norzagaray.     Treatment  of  rubber.     Feb.  7. 

XIV— TANNING,  LEATHER,  GLUE,  SIZE,  &c 

Application. 
2155.  Campbell  and  Douglas.     See  under  XIIIC. 
Complete  Specifications  Accepted. 

11,134  (1907).  Chain.  Machine  for  treating  hides, 
skins,  and  leather.     Feb.  12. 

12,256  (1907).   Reinhold  and  Palm.     See  under  VI. 

18,769  (1907).  Smith,  and  Buffalo  Leather  Co.  Appar- 
atus for  treating  skins,  &c.     Feb.  5. 

XV— MANURES,  &c. 

Complete  Specification  Accepted. 

2796  (1907).  Dickson  and  Alder.  Manufacture  of  super- 
phosphates and  other  fertilisers.     Feb.  5. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 
Applications. 

3081.  Heinemann.  Converting  carbohydrates  into 
hydrocarbons.     Feb.  11. 

3467.  Tiemann.  Apparatus  for  producing  uniform  cir- 
culation of  the  crystallised  material  or  massecuite  in 
boiling  pans,  vacuum  apparatus,  &c.  [Ger.  Appl., 
Aug.  16,  1907.]*     Feb.  15. 

,  Complete  Specifications  Accepted. 

26,871  (1906).  Newton-Clare.  Apparatus  for  the  manu- 
facture of  sugar.     Feb.  5. 

10,196  (1907).  Macfarlane.  Apparatus  for  treating 
sugar  in  the  centrifugal  drying  machine.     Feb.  19. 

11.799  (1907).  Durvea.  "  Manufacture  of  maltose. 
Feb.  5. 

11.800  (1907).  Du^ea.  Manufacture  of  glucose. 
Feb.  5. 

11,802  (1907).  Duryea.     Refining  syrups.     Feb.  5. 

XVII.  —  BREWING,    WINES,    SPIRITS,    &c. 

Applications. 

1884.  Breker.     Brewing  processes.    [Ger.  Appl.,  Jan.  29, 
1907.]*     Jan.  28. 
3166.  Humphrey.     Desiccating  yeast.     Feb.  12. 

Complete  Specifications  Accepted. 

3421  (1907).  Schmied.  Manufacture  of  brewers'  pitch. 
Feb.  5. 

12,544(1907).  Boult  (Heuser  and  Brain).  Preparation 
of  grains  for  malting.     Feb.  5. 


XVIIL— FOODS ;    SANITATION,    WATER 
PURIFICATION;    AND    DISINFECTANTS. 

(A.) — Foods. 

Application. 

2035.  Wimmer.     Treatment     of     coffee.     [Fr.     Appl., 
Jan.  29,  1907.]*     Jan.  29. 
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(B.) — Sanitation  ;    Water  Purification. 
Applications. 

2077.  Reisert.      Clarifying  water.*     Jan.  29. 

3124.  Ashton.  Apparatus  for  drying  sewage,  sludge, 
&c.     Feb.  12. 

3357.  Vogelsang.  Purification  and  nitration  of  water 
and  foul  liquids.*     Feb.  14. 

Complete  Specifications  Accepted. 

6220  (1907).  Wilson.      Purification  of  water.     Feb.  12. 
13,522  (1907).  Harris.     Purifying  liquids.     Feb.  5. 

(C.) — Disinfectants. 

Application. 

2427.  Evans- Jackson  (Perolin  Fabrik  P.  Brick).  Pre- 
paration of  a  disinfectant  from  formaldebyde  and  essential 
oils.     Feb.  3. 

Complete  Specification  Accepted. 

10.128  (1907).  Gasparini.  Disinfecting  process  and 
apparatus.     Feb.  19. 


XIX.— PAPER,    PASTEBOARD,    &c. 
Applications. 

2026a  and  p.  (1907).  Wetter  (Knoll  und  Co.).  Manu- 
facture of  cellulose  esters  from  cellulose  or  transformation 
products  resemblins  cellulose.  [Ger.  Appl.,  Jan.  26, 
1907.]*     Feb.  12. 

2767.  Owens.  Bleaching  and  separating  the  fibres 
of  wood  pulp.     Feb.  7. 

2794.  Crumiere.  Eliminating  copper  from  coagulated 
cellulose.     [Fr.  Appl.,  March  16,  1907.]*     Feb.  7. 

2814.  Morford.     See  under  V. 

3374.  Marino.  Process  for  obtaining  soluble  cellulose. 
Feb.  14. 

Complete  Specifications  Accepted. 

2998  (1907).  Lilienfeld.      See  under  V. 
22,347  (1907).   Hanitzsch.         Apparatus    for    spraying 
fluid  on  paper,  textiles,  &c.     Feb.  5. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 

ESSENTIAL    OILS,    AND    EXTRACTS. 

Applications. 

1921.  Baekeland.  Insoluble  condensation  products  of 
phenols  and  formaldehyde.*     Jan.  28. 

1936.  Leemans.  Preparation  of  acetates  of  borneol 
and  isoborneol.     [Belg.  Appl.,  Feb.  11,  1907.]*     Jan.  28. 

2023.  Wellcome  and  Barger.  Manufacture  of  cyclic 
carbonates  of  halogen  derivatives  of  ethyl  and  propyl 
3.4-dihydroxybenzene.     Jan.  29. 

2152.  Trivelli.  Obtaining  radio-active  bodies  from 
uranium  or  thorium  or  their  compounds.*     Jan.  30. 

2684.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  pyrogallol.     Feb.  6. 

3081.  Heinemann.     Sip  under  XVI. 


Complete  Specifications  Accepted. 

2520  (1907).  Bedford  and  Williams.  Reduction  of 
organic  substances.     Feb.  5. 

13,411  (1907).  Johnson  (Chem.  Fabr.  Griesheim-Elek- 
tron).     Manufacture  of  acetylene  tetrachloride.     Feb.  19. 

22,129  (1907).  Chem.  Fabr.  von  Heyden.  Manufacture 
of  isobornyl  esters.     Feb.  12. 

25,817  (1907).  Bachmann.  Production  of  a  dioxy- 
naphthylmethane  preparation  soluble  in  water.     Feb.  12. 

27,117  (1907).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  aromatic  ethanolamines.     Feb.  5. 

XXL— PHOTOGRAPHIC  '■  MATERIALS    AND 
PROCESSES. 
Application. 
3415.  Morgan.     Photographic  printing  papers.   Feb.  15. 

Complete  Specifications  Accepted. 

2155  (1907).  Cooper.  Photographic  printing-out 
papers.     Feb.  5. 

13,736  (1907).  De  Ruiter.  Photographic  emulsions 
and  printing  paper.     Feb.  5. 

XXII. —EXPLOSIVES,    MATCHES,    &c. 
Applications. 

1953.  Williams.     Matches.     Jan.  28. 

2232.  Nathan  and  Robertson.     Explosives.*     Jan.  31. 

2509.  Claessen.  Manufacture  of  weather-proof  blasting 
explosives.*     Feb.  4. 

2704.   Buckpitt  and  Taylor.     Explosives.     Feb.  6. 

3221.  Gartenmeister.  Making  readily  inflammable 
phosphorus  compounds  and  kindling  or  priming  com- 
positions.*    Feb.  13. 

Complete  Specifications  Accepted. 

4439  (1907).  Himalaya.  Manufacture  of  explosives. 
Feb.  19. 

7837  (1907).  Ceipek.  Manufacture  of  a  safety  ex- 
plosive.    Feb.  12. 

8537  (1907).  Hann  and  Greaves.  Rendering  explosives 
safer  when  used  in  coal  mines.     Feb.  12. 

16,492  (1907).  Wadsworth.  Treatment  of  gelatinised 
nitrocellulose  explosives.     Feb.  12. 

20,931  (1907).  Himalaya.  Manufacture  of  explosives. 
Feb.  19. 

26,261  (1907).  Winand.  Manufacture  of  explosives. 
Feb.  12. 

XXIIL— GENERAL  ANALYTICAL  CHEMISTRY. 

Applications. 
2314.    Philipp.     Determining  the  calorific  value  of  gases. 
Feb.  1. 

2914.  Arndt.  Air  pyrometer.  [Ger.  Appl.,  Feb.  9. 
1907.]*     Feb.  10. 

Complete  Specification  AccEPrED. 
22,995  (1907).  Szezepanik.      Colorimeters.     Feb.  12. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  Newcastle  - 
on-Tyne  on  Wednosday,  July  22nd.  Full  particulars  will 
appear  later. 


Canadian  Section. 


At  a  meeting  of  the  Section  held  at  Toronto,  on 
January  16th,  a  paper  was  read  by  Mr.  A.  McGill,  of 
Ottawa,  on  the  subject  of  Food  Standards. 


London  Section. 

Meeting  held  at  Burlington  House,  on  Monday,  January  Gtk, 
1908. 

DR.    J.    LEWKOWITSCH    IN    THE    CHAIR. 

THE  KEEPING  POWER  OF  FEHLING'S  SOLUTION, 
AND  THE  VOLUMETRIC  PROCESS  OF  DETER- 
MINING REDUCING  SUGARS  WITH  IT. 

BY    FRANCIS    WATTS,     C.M.G..     D.SC,     F.I.C.,    AND    H.     A. 
TEMPANY,    B.SC,    F.I.C. 

Read  by  the  Hon.  Secretary  of  the  Section. 

The  modification  of  Fehling's  solution  employed  in 
this  laboratory  is  that  of  Violette,  which  differs  from 
most  other  modifications  in  containing  a  larger  pro- 
portion of  alkali.  This  we  have  found  the  most 
advantageous  for  general  use,  and  it  is  that  employed  in 
the  laboratory  of  the  Bureau  of  Chemistrj  of  the  United 
States  Department  of  Agriculture.  (See  Wiley,  "  Prin- 
ciples and  Practice  of  Agricultural  Analysis,"  Vol.  3, 
p.  129,  1897  ed.)  This,  like  other  modifications  of  Fehling's 
solution,  is  generally  kept  as  two  separate  fluids,  i.e.,  the 
copper  sulphate  in  one  solution  and  the  Rochelle  salt  and 
sodium  hydroxide  in  the  other,  equal  portions  of  the  two 
fluids  being  mixed  as  required. 

From  observations  extending  over  a  considerable 
number  of  years,  we  have  found  that  if  Violette's  solution 
is  kept  in  the  dark,  and  especially  if  air  is  not  allowed 
to  have  access  to  the  surface  of  the  liquid,  it  will  keep, 
ready  mixed,  without  serious  deterioration  for  long 
periods  of  time,  even  under  the  conditions  of  a  tropical 
laboratory.  This  is  shown  by  the  following  results. 
A  large  quantity  (about  fourteen  litres)  of  Violette's 
solution  was  prepared  in  February,  1905,  for  use  during 
the  coming  sugar  campaign.  This  was  standardised 
against  invert  sugar,  and  it  was  found  that  10  c.c.  of  the 
solution  was  completely  reduced  by  0*0453  grm.  of  invert 
sugar.  This  solution,  in  accordance  with  our  practice, 
was  kept  in  the  dark  and  withdrawn  for  use  as  wanted. 
In  March,  1906,  there  was  still  a  quantity  (about  3i  litres) 
unused,  and  accordingly  this  was  re-standardised  against 
invert  sugar  ■  two  determinations  were  made,  one  of  the 
contents  of  an  unopened  Winchester  quart,  and  the  other 
of  the  entire  quantity  of  solution  after  bulking.  It  was 
found  that  10  c.c.  of  the  solution  was,  in  both  cases, 
reduced  by  0-0446  grm.  of  invert  sugar.  This  indicates 
so  small  a  falling  off  in  the  invert  sugar  equivalent  of  the 
solution  in  thirteen  months  as  to  be  negligible  in  practice, 
where  the  solution  is  re-standardised  from  time  to  time. 
In  May,  1906,  a  quantity  of  the  solution  was  prepared, 
and  its  reducing  sugar  equivalent  determined  by  titration 
against  a  standard  solution  of  invert  sugar.  Three 
separate  portions  of  this  solution  were  put  up,  in  duplicate, 
in  the  following  way : — 1.  Bottle  full  of  solution. 
2.  Bottle  half  full  of  'solution.  3.  Bottle  half  full  of 
solution,  the  surface  of  the  solution  being  covered  with 


kerosene.  One  set  of  these  bottles  was  kept  on  the 
laboratory  shelves  exposed  to  the  action  of  light,  the  other 
set  was  rigorously  shielded  from  exposure  to  it,  the 
bottles  being  covered  with  brown  paper  and  kept  in  one 
of  the  laboratory  cupboards.  In  July,  1907,  i.e.  after 
an  interval  of  fourteen  months,  these  bottles  were  reopened 
and  the  invert  sugar  equivalent  of  the  solution  re-deter- 
mined, with  the  following  results  : — 

Original  invert  sugar  equivalent  of  10  c.c.  of  the  solutions 
0-0437  grm. 


Bottle  1. 
2. 
3. 


Alter  14  months' 

keeping  in  daylight 

10  c.c.  =  grm.  of  invert. 


0-0397 
0-0387 
0-0412 


After  14  months' 
keeping  in  the  dark 
10  c.c.  =  grm.  of  invert. 


0-0442 
0-0428 
0-0442 


These  clearly  show  that  in  fourteen  months  the 
solution  kept  in  the  dark  has  in  all  cases  undergone 
little  or  no  change  ;  on  the  other  hand,  the  same  solution 
kept  exposed  to  the  action  of  light  for  the  same  length 
of  time  has  undergone  an  appreciable  amount  of  decom- 
position. Keeping  the  surface  of  the  liquid  piotected 
from  the  free  access  of  air  also  appears  to  have  an 
appreciable  effect  in  retarding  decomposition.  The 
influence  of  air  and  light  in  the  case  of  the  samples  exposed 
to  it  was  further  shown  by  the  amount  of  precipitate 
thrown  down  from  the  solution,  which  was  quite 
appreciably  in  the  case  of  the  samples  in  the  light,  but 
almost  nil  in  the  case  of  those  kept  in  the  dark.  The 
precipitate  appeared  to  consist  partly  of  cuprous  oxide 
and  partlv  of  material  derived  from  the  action  of  the 
alkali  on  the  glass  of  the  containing  bottle.  The  action 
of  Fehling's  solution  on  glass  has  already  been  pointed 
out  by  Jovitschitch  (Zeits.  Deutsch.  Ruben  Zucker  Ind., 
1897,  868—869;  this  J.,  1897,  1046).  _ 

The  above  results  demonstrate  that  Violette's  modi- 
fication of  Fehling's  solution  may  be  kept  ready  mixed 
without  fear  of  deterioration  if  light  and  air  are  not 
allowed  to  have  access  to  it.  It  may  be  mentioned  that 
H.  Pellet,  in  a  paper  presented  to  the  International 
Commission  for  Uniform  Methods  of  Sugar  Analysis, 
at  its  Session,  August,  1906,  briefly  noted  the  fact  that 
Violette's  modification  of  Fehling's  solution  will  keep, 
ready  mixed,  for  some  time. 

At  the  present  time  the  volumetric  process  of  esti- 
mating reducing  sugars  by  means  of  Fehling's  solution 
is  very  largely  condemned.  On  the  continent  of  Europe 
its  use  has  been  generally  superseded,  in  accurate  analytical 
work,  by  the  gravimetric  method  ;  but  in  sugar-house 
control  work,  &c,  it  still  holds  undisputed  sway  by 
reason  of  its  greater  rapidity  and  ease  of  determination, 
combined  with  the  fact  that  extreme  accuracy  and 
refinements  of  method  are  unnecessary  in  work  of  this 
description.  The  chief  arguments  that  have  been  brought 
to  bear  against  the  volumetric  process  are,  briefly,  as 
follows  : — 1.  The  uncertainty  of  the  end  point  of  the 
reaction.  2.  The  continual  alteration  of  the  bulk  of  the 
solution  during  the  performance  of  the  test.  3.  The 
uncertainty  of  the  correction  to  be  applied  for  the  reducing 
action  of  any  sucrose  that  may  be  present  in  solution. 
Various  methods  for  determining  the  end  point  of  the 
reaction  have  been  used,  one  that  has  found  wide  appli- 
cation being  the  filtering  tube  of  Wiley  and  Knorr 
(Wilev's  "Principles  and  Practice  of  Agricultural 
Analysis,"  Vol.  3,  p.  130,  1897). 

In'  this  laboratory,  we  used  for  several  years  small 
plaster  of  Paris  slabs,  half  an  inch  square  and  one  eighth 
inch  thick,  as  filters,  with  very  good  results.  The  deter- 
mination was  proceeded  with  in  the  usual  manner  until 
the  blue  colour  was  nearly  discharged.  A  drop  of  the 
boiling  solution  was  transferred  to  one  of  these  slabs, 
a  thin  film  of  plaster  was  then  removed  from  the  top 
of  the  slab  by  means  of  a  penknife,  carrying  the  cuprous 
oxide  that  had    been  in  suspension  with  it,  the  whole 
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of  this  having  been  deposited  on  the  surface  of  the  slab. 
A  drop  of  a  solution  of  potassium  ferrocyanide  acidified 
with  acetic  acid  was  placed  on  the  white  plaster  at  the 
place  where  the  cuprous  oxide  had  been  removed,  the  for- 
mation of  a  brown  stain  indicating  the  presence  of  un- 
reduced copper  in  solution.  This  method  was  found 
easy  to  manipulate  and  very  sensitive,  0"12  c.c.  of  Fehling's 
solution  in  35  c.c.  of  solution,  reacting  quite  distinctly. 
In  performing  the  test  it  is  necessary  that  the  layer  of 
plaster  removed  should  be  as  thin  as  possible,  but  at  the 
same  time  all  the  cuprous  oxide  must  be  taken  with  it. 
This  process  has  been  subsequently  modified  by  the  sub- 
stitution for  the  plaster  of  Paris  squares  of  small  pads 
constructed  from  filter  paper  in  the  following  manner  : 
A  sheet  of  specially  toughened  filter  paper  forms  the  top 
layer  (Carl  Schleicher  and  Schull's  No.  975  answers 
admirably)  ;  this  is  placed  upon  two  sheets  of  filter  paper 
of  a  rough,  fairly  open  type  (such  as  C.  S.  and  S.  No  597). 
These  layers  of  filter  paper  are  then  cut  into  squares  of 
about  1  sq.  cm.  A  drop  of  the  liquid  to  be  tested  is 
dropped  on  the  hardened  filter  paper  and  allowed  to  soak 
through  the  three  layers  ;  the  two  upper  layers  of  filter 
paper,  containing  all  the  precipitated  cuprous  oxide, 
are  rejected,  and  the  spot  of  liquid  on  the  lower  one  is 
tested  for  unreduced  copper  with  ferrocyanide  and  acetic 
acid.  It  very  occasionally  happens  that  it  is  somewhat 
difficult  to  determine  the  end  point  satisfactorily  by  the 
above  method,  by  reason  of  the  fact  that  the  cuprous 
oxide  is  precipitated  in  such  form  that  it  will  pass  through 
the  filter  pad,  and,  dissolving  in  the  acidified  ferro- 
cyanide, give  a  reaction.  In  our  experience  this  only 
occurs  with  very  impure  juices  and  syrups  containing 
relatively  large  amounts  of  organic  non-sugar.  The 
effect  can  usually  be  overcome  by  using  two  thicknesses 
of  toughened  paper.  Probably  the  addition  of  kieselguhr 
to  the  Fehling's  solution  when  performing  the  deter- 
mination, would  entirely  remove  this  objection.  (See 
H.  Kial.     Pharm.  Centralb.,  35,  411.) 

Where  special  accuracy  is  desired  in  performing  the 
titration,  it  is  our  practice  to  minimise  the  error  due  to 
the  expansion  of  the  solution  contained  in  the  burette, 
owing  to  heating  by  radiation  and  convection  from  the 
sand  bath,  by  the  attachment  of  a  narrow  tube  of  glass, 
about  10  cm.  in  length  to  the  nozzle  of  the  burette  ;  this 
tube  is  bent  almost  at  right  angles  to  the  vertical,  the 
extreme  end  being  bent  down  again,  and  along  it  the 
sugar  solution  is  conveyed  from  the  burette  and  delivered 
into  the  beaker ;  the  burette  is  thus  very  largely  screened 
from  direct  heating  effect,  and  the  error  due  to  expansion 
is  minimised.  We  find  that  it  is  easily  possible  for  two 
independent  operators  working  on  the  same  sample  to 
obtain  results  agreeing  to  within  0"1  c.c. 

The  second  objection  to  the  volumetric  process  quoted 
above,  namely,  that  of  the  continual  alteration  of  the 
bulk  of  the  solution  during  the  performance  of  the  deter- 
mination, is  to  a  large  extent  met  by  the  fact  that  it  is 
necessary  to  have  the  reducing  sugar  content  of  the 
sulution  under  examination  confined  within  narrow 
limits  (i.e.  03 — 0-8  grm.  of  sugar  per  100  c.c).  Under 
these  conditions  the  actual  amount  of  dilution  experienced 
in  different  determinations  does  not  vary  very  largely. 
and  the  error  introduced  thereby  becomes  an  approximately 
constant  quantity  ;  allowance  is  also  made  for  it  in  the 
actual  process  of  standardisation  of  the  solution,  which 
is  TKTiormed  in  an  exactly  identical  manner  with  an 
ordinary    determination. 

The  third  point,  namely,  that  of  the  reducing  action 
of  sucrose  itself  on  Fehling's  solution,  has  recently  been 
emphasised  by  Alexander  Watt  in  a  report  presented 
to  the  International  Commission  for  Uniform  Methods 
of  Sugar  Analysis  in  190(5.  (See  Internat.  Sugar  .J.,  8,502 
et  8cq.).  In  the  gravimetric  process,  as  carried  out  in 
Germany,  allowance  is  made  for  the  reducing  action 
of  sucrose  by  means  of  Meissl  and  Miller's  well-known 
formula  and  tables  ;  no  such  allowance  is  made  for  this 
effect  in  the  case  of  the  volumetric  process  as  commonly 
carried  out.  Watt  is  of  opinion  that  in  the  volumetric 
process  1  h is  effect  may  give  rise  to  errors  amounting,   in 

some  cases,  to  as  muck  as  1 50  per  cent,  of  the  total  reducing 
sugars  present  in  the  sample  when  this  is  less  than  1  per 
cent. 


In  order  to  investigate  the  magnitude  of  the  effect 
liable  to  occur  owing  to  the  reducing  action  of  sucrose, 
a  series  of  determinations  was  made  by  the  volumetric 
process  in  which  solutions  containing  a  fixed  quantity 
of  invert  sugar  but  increasingly  large  amounts  of  sucrose 
were  titrated  against  10  c.c.  of  Fehling's  solution  diluted 
with  an  equal  bulk  of  distilled  water.  The  following  are 
the  results  : — 


Sucrose  per 

Solution 

Apparent 

No. 

100  c.c.  of 

required  for 

invert  sugar 

solution. 

titration. 

per  100  c.c. 

grms. 

c.c. 

grms. 

1 

— 

8-35 

0-53 

2 

4-0 

8-15 

0-54 

3 

8-0 

7-9 

0-56 

4 

12-0 

7-8 

0-57 

5 

16-0 

7-6 

0-58 

6 

20-0 

7-5 

0-60 

From  these  results  we  see  that  the  presence  of  4  per 
cent,  of  sucrose  occasions  on  the  average  an  effect  equiva- 
lent to  0013  grm.  of  invert  sugar,  or  1  grm.  of  sucrose 
dissolved  in  100  c.c.  of  water  possesses  reducing  power 
equal  to  0  0033  grm.  of  invert  sugar  dissolved  in  the 
same  volume  of  water,  under  the  conditions  of  the 
volumetric  process. 

The  average  raw  muscovado  sugar  met  with  in  these 
islands  contains  from  85  to  92  per  cent,  of  sucrose  and 

2  to  5  per  cent,  of  reducing  sugar  calculated  as  invert. 
The  effect  of  the  sucrose  on  the  reducing  sugar  content, 
as  determined  by  the  volumetric  process,  in  the  case 
of  such  a  sugar  containing  90  per  cent,  of  sucrose  and 

3  per  cent,  of  invert  sugar  would,  according  to  the  above 
results,  be  that  the  reducing  sugar  would  be  returned  as 
0  3  per  cent,  too  high,  an  error  of  10  per  cent,  on  the 
total  reducing  sugar  contained  in  the  sample.  It  is 
therefore  clear  that  due  allowance  should  be  made  for  the 
influence  of  sucrose  in  determinations  by  the  volumetric 
method.  This  allowance  for  sucrose  can  either  be  made 
by  the  method  suggested  by  Watt,  namely,  the  standard- 
isation of  the  solution  by  means  of  a  solution  containing 
sucrose  and  glucose  in  the  proportions  commonly  met 
with  in  practice,  or,  better,  by  the  application  of  a  correc- 
tion factor  determined  as  above  for  the  invert  sugar 
equivalent  of  1  grm.  of  sucrose,  by  means  of  which  the 
amount  of  reduction  due  to  the  sucrose  in  any  sample 
can  be  calculated  and  allowed  for  from  a  knowledge  of 
the  sucrose  content  as  determined.  According  to  the 
above  quoted  results,  we  find  that,  for  the  conditions  which 
we  advocate,  this  correction  factor  is,  1  grm.  of  sucrose 
is  equal  in  reducing  power  to  0  0033  grm.  of  invert  sugar. 

Before  concluding  we  would  direct  attention  to  one 
other  point,  namely,  whether  the  determination  is  to  be 
performed  on  the  untreated  sugar  solution,  or  juice, 
or  on  the  solution  after  clarification  with  basic  lead 
acetate.  Watt,  in  his  report,  mentions  this  point,  and 
states  that  it  is  the  practice  among  English  chemists 
to  carry  out  the  test  on  the  untreated  sugar  solution  by 
the  volumetric  process,  whereas  on  the  continent  of  Europe 
it  is  customary  to  determine  reducing  sugars  on  the 
lead-clarified  solution  by  the  gravimetric  method.  Watt 
is  of  opinion  that  this  difference  in  methods  is  insufficient 
to  account  for  differences  that  have  been  observed  between 
the  results  that  htove  been  obtained  by  British  and  Con- 
tinental operators,  when  working  on  identical  samples, 
and  attributes  these  differenoeB  to  failure  to  take  account 
of  the  reducing  action  of  sucrose,  on  the  part  of  British 
analysts.  At  the  same  time,  there  appeal's  reason  to 
believe  that  copper-reducing  bodies  may  be  removed 
from  solution  by  the  process  of  clarification  with  basic 
lead  acetate  (Watts  and  Tempany,  this  J.,  1908,  57). 
If  this  is  so,  it  would  still  further  tend  to  magnify  the 
amount  of  reducing  sugar  returned  in  the  analyses  of 
Brit  isb  operators. 

It  is  diffioult  to  Bay  whether  ii  is  preferable  to  perform 

the  determination  on  the  untreated  or  the  lead-elarilicd 
solution;  it  may  be  urged  that  ain  reducing  substance 
removed  by  lead  acetate  is  not  a  reducing  sugar,  also  that 
the  cuprous  oxide  is  precipitated   in  a   form   much  easier 


Vol.  XXVII.,  Xo.  5]    NATHAN  &  RINTOUL— NITROGLYCERINE  &  ITS  MANUFACTURE. 


193 


to  handle  from  a  clarified  solution  than  from  one  that 
has  received  no  treatment.  On  the  other  hand,  it  may 
be  |xiinted  out  that  if  as  is  frequently  the  case,  a  con- 
siderable excess  of  lead  is  employed  to  effect  clarification, 
unless  great  care  is  exercised  to  effect  its  complete  removal 
from  the  clarified  solution,  it  is  liable  to  give  rise  to  large 
errors  in  Fehling  determinations  performed  with  the 
clarified  solutions.  In  the  past  it  has  always  been  our 
practice  to  carry  out  the  volumetric  determination  on 
the  untreated  solution  in  accordance  with  British  practice. 
In  conclusion  we  would  state  that  it  is  not  our  intention 
to  suggest  that  such  a  high  degree  of  accuracy  is  obtain- 
able oy  means  of  the  volumetric  process  as  with  the 
gravimetric  methods.  In  our  opinion,  however,  very 
material  improvements  can  be  effected  in  it  on  the  lines 
we  have  indicated  so  as  to  render  it  sufficiently  accurate 
for  all  ordinary  technical  analytical  purposes,  but  where 
great  accuracy  is  desired  the  preference  should  un- 
doubtedly be  given  to  the  gravimetric  method. 

Discussion. 

Mr.  A.  R.  Ling  said  that  the  use  of  acidified  ferro- 
cyanide  solution  as  indicator,  in  conjunction  with  folded 
filter  paper,  was  well  known.  He  had  come  to  the  con- 
clusion that  ferrocyanide  solution  in  any  form  was  not 
sufficiently  sensitive,  and  had  given  it  up  in  favour  of 
the  indicator,  ferrous  thiocyanate,  which  was  described 
in  a  paper  read  by  Mr.  Rendle  and  himself  before  the 
Society  of  Public  Analysts  in  1905  (this  J.,  1905,  753), 
and  which  the  authors  had  not  referred  to,  possibly 
because  they  had  not  seen  it.  In  that  paper  it  was 
shown  that  the  titration  of  solutions  of  invert  sugar, 
dextrose,  and  maltose  could  be  carried  out  with  ease 
to  0"1  c.c,  a  degree  of  delicacy  which  could  never  be 
obtained  whon  ferrocyanide  was  used  as  an  indicator. 
He  presumed  that  the  authors  in  giving  a  constant  for 
the  influence  of  cane  ■  ugar  were  only  dealing  with  mixtures 
containing  very  small  proportions  of  invert  sugar  and 
large  proportions  of  cane  sugar. 

Mr.  A.  C.  Chapman,  referring  to  the  filter  paper  method 
recommended  by  the  authors  for  applying  the  ferro- 
cyanide test,  said  he  was  rather  surprised  that  no  reference 
had  been  made  to  the  thiocyanate  (sulphocyanide)  indi- 
cator ;  he  felt  that  sugar  chemists  generally  were  very 
much  indebted  to  Mr.  Ling  for  having  brought  this 
indicator  to  their  notice,  since  it  was  certainly  much 
superior  to  the  ferrocyanide,  and  had  done  a  great  deal 
to  increase  the  accuracy  of  the  volumetric  method. 

Mr.  E.  G.  Hooper  said  he  thought  that  no  sugar 
chemist  was  likely  to  need  to  keep  Fehling's  solution  for 
14  months.  From  his  experience  of  many  years'  working 
with  this  solution,  he  found  that  within  a  period  of  3  or 
4  weeks  there  was  no  appreciable  variation,  the  solution, 
of  course,  being  kept  in  a  shaded  place.  The  method 
of  applying  the  indicator  referred  to  appeared  unneces- 
sarily elaborate.  His  own  practice  had  been  to  fold  a 
Swedish  paper  thrice,  drop  the  solution  on  the  upper 
side,  and  apply  the  test  to  the  under  portion  which,  on 
unfolding  the  paper,  occupied  the  middle  of  the  filter  ; 
he  had  found  that  perfectly  satisfactory.  He  should  have 
been  inclined  to  expect — though  he  had  no  experience 
of  anything  beyond  English  summer  temperatures — 
that  Fehling's  solution  would  deteriorate  more  rapidly — 
he  referred  of  course  to  the  complete,  mixed  solution — 
in  a  hot  climate  than  in  cool  regions,  but  if  such  deteriora- 
tion were  found  to  be  serious,  there  seemed  to  be  no 
great  advantage  in  the  mixed  solution,  and  the  remedy 
was  of  course  to  be  found  in  keeping  the  copper  solution 
and  the  alkaline  solution  apart,  only  mixing  when  actually 
required. 

Dr.  E.  Diveks  said  that  it  was  well  known  that  Fehling's 
solution  in  the  dark  kept  well  for  a  long  time,  and  that 
it  soon  altered  in  a  strong  light.  It  was  not  the  best 
practice  to  test  the  filtrate  after  passing  very  little  of  it 
through  several  folds  of  paper,  because  of  adsorption 
of  copper  salt  by  cellulose. 

Mr.  J.  L.  Baker  said  he  should  like  to  make  it  clear 
that  the  authors  were  not  in  the  habit  of  keeping  their 
alkaline  tartrate  and  copper  sulphate  solutions  mixed 
for  14  months,  but  this  was  an  experiment  to  show  what 


change  would  take  place  if  the  mixed  solution  was  kept 
for  that  unusual  period.  He  could  imagine,  however, 
that  for  chemists  who  were  working  under  great  pressure 
during  a  sugar  campaign,  it  would  -be  a  very  decided 
advantage  it  they  could  prepare  a  large  quantity  of 
mixed  solution  ready  for  testing.  Anyone  who  had 
worked  in  sugar  factories  would  appreciate  the  force 
of  that  remark. 

Mr.  Grant  Hooper  said  he  had  made  up  to  10  litres 
at  a  time,  and  kept  them  over  3  weeks  without  any 
appreciable  change. 


Meeting  held  at  Burlington  House  on  Monday.  February  3, 
1908. 

DR.    J.    LEWKOWITSCH   IN   THE    CHAIR, 

NITROGLYCERINE  AND  ITS  MANUFACTURE. 

BY  LT.-COL.  SIR  F.  L.  NATHAN,  R.A.,  AND  W.  RINTOUL,  F.I.C. 

The  Memoirs  of  the  Royal  Academy  of  Science  of 
Turin,  published  on  Feb.  21,  1847,  contains  a  paper  by 
Professor  Ascanio  Sobrero,  entitled  "  Concerning  some 
new  explosive  compounds  obtained  by  means  of  the 
action  of  nitric  acid  on  organic  vegetable  substances." 
The  first  portion  of  the  paper  summarises  the  work 
published  by  him  in  the  previous  year  on  nitromannite, 
&c,  and  he  then  proceeds  as  follows  : — "  The  oxidability 
of  glycerine  is  very  great ;  nitric  acid  reacts  violently 
upon  it  and  produces  oxalic  acid,  although  it  would 
seem  probable  that  this  is  only  the  ultimate  degree  of 
oxidation  to  which  it  attains  through  intermediate  stages 
corresponding  to  more  complicated  substances.  However 
that  may  be,  when  concentrated  nitric  acid,  or  a  mixture 
of  two  volumes  of  sulphurio  acid  at  66°  B.,  and  one 
volume  of  nitric  acid  at  43°  B.,  is  added  to  glycerine 
concentrated  to  the  consistency  of  a  thick  syrup,  oxidation 
takes  place  immediately  and  tumultuously,  producing 
copious  nitrous  fumes.  I  have  had  no  opportunity 
of  studying  the  products  of  this  oxidation.  If,  however, 
instead  of  pouring  the  acid  mixture  into  the  glycerine, 
the  operation  is  reversed,  taking  the  precaution  of  keeping 
the  acids  in  a  freezing  mixture  at  a  temperature  several 
degrees  below  zero,  a  different  reaction  occurs.  The 
glycerine  dissolves  when  it  comes  in  contact  with  the 
acids,  the  solution  being  facilitated  by  shaking  the 
containing  vessel.  When  solution  has  been  effected, 
the  liquid  is  quickly  poured  into  distilled  water  at  ordinary 
temperature,  and  immediately  a  considerable  quantity 
of  liquid  drops  are  precipitated  at  the  bottom  of  the 
vessel.  These  drops  unite  and  form  a  layer,  which, 
if  undisturbed,  separates  completely  from  the  water. 
These  drops  constitute  the  new  substance  whose  properties 
I  am  about  to  describe,  and  which  I  will  call  piro- 
glycerine."  Sobrero  found  that  piroglycerine  possessed 
"  detonating  power  to  a  high  degree,"  but  no  use  was 
made  of  it  as  an  explosive  for  many  years  after  its  discovery 
by  him. 

It  has  been  stated  that  mines  or  torpedoes  charged 
with  nitroglycerine  were  employed  during  the  Crimean 
War  to  protect  the  water  approaches  to  the  fortress  of 
Cronstadt,  and  that  their  supposed  existence  deterred 
the  British  fleet  from  entering  the  harbour.  There  does 
not  appear,  however,  to  be  any  accounts  of  these  mines 
having  produced  explosive  effects. 

In  1863,  Alfred  Nobel  introduced  piroglycerine,  which 
he  called  nitroglycerine,  as  a  blasting  agent,  in  Norway. 
It  was  first  of  all  employed  in  the  liquid  state  and  was 
exploded  by  means  of  small  charges  of  gunpowder,  or 
detonated  by  means  of  percussion  caps  containing 
fulminate  of  mercury  (Eng.  Pat.  1813  of  July  20,  1864). 
Its  use  now  spread  rapidly,  but  many  accidents  occurred 
with  it,  and,  in  consequence,  its  employment  was  pro- 
hibited by  many  governments.  To  render  liquid  nitro- 
glycerine safe  for  purposes  of  transport,  Nobel  dissolved 
it  in  various  solvents,  but  in  order  to  use  it,  it  had  to  be 
separated  from  these  solvents,  so  that  nitroglycerine 
treated  in  this  way  was  not  a  success. 

Pure  nitroglycerine  freezes  easily  at  about  8°C,  and 
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in  the  frozen  condition  it  is  much  safer  to  transport. 
This  property  was  made  use  of  in  America  by  G.  M. 
Mowbray,  who,  in  1868,  erected  a  factory  for  the 
manufacture  of  nitroglycerine  for  use  in  the  construction 
of  the  Hoosac  tunnel,  Massachusetts.  Large  quantities 
of  nitroglycerine  were  made  at  this  factory,  and  success- 
fully employed  in  the  blasting  operations  in  connection 
with  this  tunnel,  and  other  works.  It  was  transported 
all  over  America  in  a  frozen  condition  without  apparently 
any  serious  accidents,  and  the  use  of  frozen  nitroglycerine 
was  continued  in  America  for  many  years. 

Meanwhile  Nobel,  after  a  long  series  of  experiments, 
commencing  probably  about  1863,  when  he  took  out  a 
patent  for  mixing  nitroglycerine  with  ordinary  gunpowder, 
sodium  nitrate,  or  a  mixture  of  carbon  and  sulphur 
(Eng.  Pat,  2359  of  Sept.  24,  1863),  succeeded  in  finding 
a  substance  which  would  absorb  very  large  quantities 
of  nitroglycerine,  and  in  this  way  he  got  rid  of  the 
difficulties  and  dangers  incidental  on  the  use  of  liquid 
nitroglycerine.  The  material  he  employed  was  kieselguhr, 
an  infusorial  earth,  and  to  the  product  he  gave  the  name 
of  "  dynamite "  (Eng.  Pat.  1345  of  May  7,  1867). 
Nobel  eventually  succeeded  in  replacing  the  kieselguhr 
by  an  explosive  absorbent,  and  in  1875  he  patented 
"  blasting  gelatine,"  the  most  powerful  form  of  which 
•onsists  of  93  parts  by  weight  of  nitroglycerine,  and 
7  parts  by  weight  of  soluble  nitrated  cellulose  (gelatinised) 
(Eng.  Pat.  4179  of  Dec.  2,  1875). 

Both  dynamite  and  blasting  gelatine  are  explosives 
suitable  only  for  blasting  or  disruptive  purposes.  By 
considerably  reducing  the  proportion  of  nitroglycerine 
whilst  increasing  that  of  the  soluble  nitrated  cellulose, 
Nobel  produced  an  explosive  for  propulsive  purposes  ; 
this  he  patented  in  1888  under  the  name  of  "  ballistite  " 
(Eng.  Pat.  1471  of  Jan.  31,  1888).  Meanwhile,  the 
Explosives  Committee  in  England  were  working  on 
the  production  of  a  smokeless  propellant  in  which  nitro- 
glycerine was  combined  with  guncotton  or  insoluble 
nitrocellulose,  in  place  of  the  soluble  nitrocellulose  used 
bv  Nobel,  and  in  1890  they  patented  "  cordite  "  (Eng. 
Pat.   11,664  of  May  24,  1890). 

Nitroglycerine  is  now  used  as  a  constituent  of  a  large 
number  of  both  disruptive  and  propulsive  explosives. 

Early  Manufacture. — In  the  early  days  of  the  manu- 
facture of  nitroglycerine,  only  small  quantities  were 
produced  at  one  operation,  and  the  apparatus  employed 
was  of  the  simplest  description.  It  consisted  usually 
of  a  pot  of  cast  iron,  china,  or  lead,  in  which  the  nitration 
was  carried  out.  The  pot  contained  the  mixed  acids 
and  was  stood  in  an  outer  vessel  full  of  cold  water.  The 
glycerine  was  poured  very  slowly  from  another  vessel 
into  the  mixed  acids,  and  whilst  it  was  running  in  the 
contents  of  the  nitrating  pot  were  kept  well  stirred  by 
hand.  When  all  the  glycerine  had  been  added,  the 
nitroglycerine  formed  was  allowed  to  settle  out  from 
the  waste  acid  in  a  separating  funnel  and  then  run  into 
water  and  washed.  The  washing  was  generally  very 
imperfect,  and  the  nitroglycerine  so  made  was  obviously 
not  suitable  for  prolonged  storage.  The  quantity  of 
nitroglycerine  produced  in  one  operation  only  amounted 
to,  say,  100  grms.,  and  when  fairly  large  quantities 
came  to  be  required,  the  number  and  size  of  nitrating 
pots  was  increased,  mechanical  arrangements  for  regulating 
the  inflow  of  glycerine  and  for  agitation  during  nitration 
were  introduced,  and  greater  care  was  taken  in  the 
preparation  of  the  nitrating  acids  and  in  purifying  the 
nitroglycerine. 

The  most  successful,  probably,  of  the  early  factories 
for  the  manufacture  of  nitroglycerine  on  a  commercial 
scale,  was  the  one  at  North  Adams,  Mass.,  elected 
by  (••  M.  Mowbray  in  180K.  Compressed  air  was  used 
for  thoroughly  mixing  the  acids  and  removing  nitrous 
fumes.  The  nitrating  vessels  were  stone  pitchers  to 
the  number  of  116,  they  stood  in  wooden  troughs  filled 
with  ice-cold  water,  or  ice  and  salt.  The  charge  of 
mixed  acid  was  17  lb.  The  glycerine,  contained  in 
glass  jars  placed  at  a  higher  level,  syphoned  over  drop 
by  drop  into  the  mixed  acid,  and  fine  contents  of  the 
nitrating  vessel  were  kept  agitated  during  the  inflow 
of  the  glycerine  by  means  of  com  pressed  air  led  in  through 
a   glass    tube.     The    nitration     lasted     1£    to    2    hours. 


Temperatures  were  taken  frequently  during  nitration, 
and  if  a  rise  took  place  or  nitrous  fumes  were  given  off, 
the  inflow  of  glycerine  was  reduced,  and  hand  stirring 
resorted  to.  On  the  completion  of  the  nitration  the 
charges  were  poured  into  a  large  tank  of  water  at  a 
temperature  of  70°  F.,  a  batch  consisting  of  about  450  lb. 
After  a  preliminary  washing  in  this  tank  the  nitroglycerine 
was  run  off  into  a  wooden  swinging  tub,  in  which  it  was 
washed  five  times,  three  times  with  plain  water  and 
twice  with  soda,  a  current  of  air  working  through  it  at 
the  same  time.  The  washing  water  was  run  into  large 
tubs  in  which  any  nitroglycerine  settling  out  from  it 
was  retained.  After  washing,  the  nitroglycei  ine  was 
transferred  to  earthenware  jars  holding  60  lb.  each. 
The  jars  stood  for  72  hours  in  tanks  of  water  warmed  to 
70°  F.,  any  impurities  rising  to  the  surface  as  scum  being 
skimmed  off.  The  purified  nitroglycerine  was  poured 
into  tin  cans  lined  with  paraffin  and  holding  56  lb.  each, 
and  then  frozen  in  the  tins,  in  which  condition  it  was 
always  stored  and  transported.  This  process,  now 
40  years  old,  resembles  in  many  of  its  essential  features, 
the  process  now  in  use. 

With  the  introduction  of  dynamite  towards  the  end  of 
the  Sixties,  the  manufacture  of  nitroglycerine  was  again 
taken  up  on  a  large  scale,  and  the  apparatus  almost 
universally  employed  was  constructed  on  very  similar 
lines  to  that  more  or  less  in  general  use  at  the  present 
day.  The  nitrating  vessel  was  a  large  cylindrical  lead 
tank  with  an  outer  wood  casing,  between  it  and  the  lead 
tank  cold  water  circulated  and  it  contained  lead  coils 
through  which  cold  water  ran.  Agitation  was  effected 
by  means  of  compressed  air,  led  in  through  lead  pipes, 
and  in  the  earlier  plant  mechanical  agitation  was  also 
employed.  Glycerine  was  run  in  from  a  tank  placed  above 
the  nitrating  vessel,  the  inflow  being  controlled  by  means 
of  a  cock.  A  glass  pipe  led  away  from  the  cover  for  carrying 
off  and  observing  the  fumes,  and  the  temperature  during 
nitration  was  watched  by  the  aid  of  a  thermometer 
passing  into  the  liquid  through  a  hole  in  the  cover  of  the 
nitrator.  Below  the  nitrator,  a  large  tank  containing 
water  was  provided,  into  which  the  charge  could  be  run 
in  the  event  of  overheating.  In  this  apparatus  several 
hundred  pounds  of  glycerine  were  nitrated  in  one  opera- 
tion. On  completion  of  nitration,  the  whole  of  the  charge 
of  -waste  acids  and  nitroglycerine  was  run  slowly  into  a 
large  tank  of  water,  agitation  being  kept  up  in  the  tank 
with  wooden  paddles,  operated  by  hand  or  mechanically. 
The  nitroglycerine  finally  was  allowed  to  separate  out 
to  the  bottom  of  the  tank,  and  was  drawn  off  into  smaller 
vats  and  washed  several  times  with  soda  solution  and 
water  until  perfectly  neutral.  This  system  entailed  the 
loss  of  all  the  waste  acids,  if  the  inflow  of  the  charge  was 
not  carefully  controlled,  dangerous  heating  was  liable  to 
occur,  and  in  any  case  there  was  a  large  development  of 
nitrous  fumes.  For  these  reasons  this  system  was  aban- 
doned, towards  the  end  of  the  Seventies,  and  the  separating 
tank  introduced.  This  tank  is  of  lead  and  usually  com- 
pletely enclosed  ;  it  will  be  described  in  more  detail  later. 
The  charge  was  run  into  it  through  a  cock  at  the  bottom 
of  the  nitrator,  and  nitroglycerine  being  lighter  than  the 
waste  acid  it  separated  out  on  the  top  of  it  and  was  then 
transferred  to  the  washing  tank  where  it  was  washed,  as 
already  described.  When  all  the  nitroglycerine  had  been 
drawn  off,  the  waste  acids  were  run  away  to  lead  tanks 
in  another  house. 

The  above  descriptions  are  necessarily  brief,  but  time 
does  not  permit  of  our  entering  into  full  details,  or  of 
describing  the  somewhat  numerous  differences  in 
apparatus  and  processes  of  manufacture,  which  existed 
in  the  early  days  of  the  production  of  nitroglycerine. 
These    are    dealt    with    fully    in     "The     Manufacture     of 

Explosives  "  by  Mr.   ().  Guttmann. 
The   relative  proportions  and  strengths  of   nitric  and 

Sulphuric  acids,  ami  the  proportioo  of  mixed  acid  to  the 
glycerine,  have  varied  from  time  to  time,  and  in  different 
factories.  Solncio  in  his  laboratory  used  two  volumes 
of  sulphuric  acid  of  1*842  Sp  gr.  to  one  volume  of  nitric? 
acid  of  1*424  St),  gr.,  and  to  this  mixture  he  added  half  a 
volume  of  glycerine.  This  proportion  of  acids  was 
employed  in  the  early  days  of  large  scale  manufacture, 
and  the  proportion  of  glycerine  to  mixed  acid  varied  from 
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one-sixth  to  one-eighth.  The  more  modern  practice  is 
to  use  a  mixture  of  3  parts  by  weight  of  nitric  acid  of 
1*6  Bp,  gr.  and  5  parts  of  sulphuric  acid  of  1-842  sp.  gr., 
and  tn  nitrate  one  part  by  weight  of  glycerine  in  every 
s  parts  of  this  mixture  ;  the  proportion  of  glycerine  to 
mixed  acid  varies  somewhat  according  to  the  strength 
of  the  acids. 

Theoretically,  100  parts  of  glycerine  should  produce 
240-74  parts  of  nitroglycerine,  but  for  several  reasons 
this  yield  is  never  reached  in  practical  manufacture. 
In  the  early  processes  a  yield  of  somewhat  under  200  per 
cent,  was  all  that  was  obtained.  .  In  more  modern 
factories  yields  between  200  per  cent,  and  210  per  cent, 
were  obtained,  the  higher  figure  being  considered  very 
good.  The  average  yield  at  the  Royal  Gunpowder 
Factory  over  a  series  of  eight  years  was  214J  per  cent. 
With  the  introduction  of  the  improved  plant,  to  be 
described  later,  a  material  increase  of  yield  was  obtained, 
the  average  for  two  years  being  220-18  per  cent. 

With  nitrating  acid  of  the  composition  given  above, 
and  with  commercially  pure  glycerine  the  reaction  of 
nitration  is  practically  quantitative.  It  is  free  from  side 
reactions  such  as  the  oxidation  of  the  glycerine  radical, 
referred  to  in  the  opening  sentences  of  Sobrero's  original 
paper,  as  occurring  under  certain  conditions.  If  we 
assume  for  the  moment  that  there  is  no  mechanical  loss 
and  that  the  waste  acid  does  not  contain  any  nitro- 
glycerine, the  operation  may  be  stated  in  the  form  of  an 
equation  thus  : — 


Nitrating  Acid. 

[H2S04        480.0 
C3H5(OH)3  +  \  HN03         273 
100  (H20  47 


.0, 


800.0 


C3H5(N03)3  + 
246.7 


(H2S04 
{  HN03 

Ih2o 


Waste   Acid. 
480.0] 
(7.6 
105.7! 


653.3 


There  are  thus  present  in  the  nitrating  acid 
47  parts  of  water  which  appear  again  in  the  waste 
acid  and  perform  no  useful  function.  It  occurred 
to  us  that,  as  Nordhausen  sulphuric  acid  can  now 
be  readily  obtained  at  reasonable  prices,  it  might  be 
used  to  remove  this  water.  We  therefore  calculated 
this  47  parts  of  water  to  its  equivalent  in  waste  acid, 
and  deducted  the  figures  thus  obtained  from  both  sides 
of  the  equation.  As  a  result,  we  arrived  at  an  equation 
giving  the  composition  of  a  nitrating  acid  free  from 
water  and  its  ratio  to  glycerine  required  to  produce  a 
waste  acid  of  the  same  composition  as  above.  This 
■equation  is  : — 

Nitrating  Acid. 
C  TT  ,OTn      u    fHgSOt         266  6- 
100  ^HlVQa         242.9 


;}  = 


500.5 

Waste  Acid. 

C3H5(N03)3 
246.7 

fH,^04 
+      HN03 
(H20 

266.6) 
375^ 
5  .71 

• 

362.8 

By  using  a  nitrating  acid  free  from  water,  it  is  therefore 
possible  to  reduce  the  quantitv  of  waste  acid  produced 
per  109  parts  of  glycerine  from  653-3  to  362-8,  a  saving 
of  290-5  parts.  Experiments  have  shown,  and  it  has 
been  confirmed  by  observations  on  the  manufacturing 
scale,  that  waste  acid  of  the  above  composition  absorbs 
Z-l  per  cent,  of  itg  weight  of  nitroglycerine.     There  should 


therefore  be  obtained  an  increase  of  10-75  per  cent,  in 
the  yield  of  nitroglycerine  if  this  mixed  acid  were  adopted. 

Neither  theoretical  considerations  nor  the  result  of 
experiment  suggests  that  this  anhydrous  mixture  would 
be  in  any  way  more  dangerous  to  use  than  acid  containing 
four  or  fivo  per  cent,  of  water,  but  in  all  manufactures, 
and  in  the  manufacture  of  explosives  particularly,  any 
alteration  in  a  process  should  be  carried  out  with  the 
utmost  caution  and,  wheie  possible,  gradually.  Wc  did 
not  therefore  proceed  at  once  to  the  use  of  acid  free  from 
water,  but  used  such  a  strength  of  Nordhausen  acid  as 
would  reduce  the  ratio  of  acid  to  glycerine  from  8  to  1, 
to  6-13  to  1. 

The  manufacturing  results  obtained  during  a  period 
of  nearly  two  yeais  show  the  increased  yield  that  we 
anticipated,  viz.,  from  220  per  cent,  to  rather  over  229  per 
cent.,  and  therefore  prove  the  above  reasoning  sound. 

In  addition  to  the  obvious  economy  of  an  increased 
yield,  the  new  mixture  has  further  advantages,  inasmuch 
as  the  capacity  of  any  given  plant  is  greatly  increased, 
and  there  is  less  loss  of  nitric  and  sulphuric  acids  through 
the  reduction  in  the  quantity  of  waste  acid  to  be 
denitrated  and  recovered. 

Having  succeeded  in  reducing  the  quantity  of  nitro- 
glycerine absorbed  by  the  waste  acid  by  adjusting  the 
composition  of  the  charge  so  that  less  waste  acid  was 
produced,  we  turned  our  attention  to  the  composition 
of  the  waste  acid  itself.  We  were  not  aware  that  any 
thorough  investigation  of  the  absorptive  properties 
of  this  acid  had  been  published,  and  thought  it  possible 
that  such  an  investigation  might  afford  useful  information. 

Our  earliest  experiments  on  this  point  gave  quite 
unexpected  results.  We  were  aware  of  the  fact  that  the 
addition  of  water  to  waste  acid  of  the  usual  composition 
caused  the  absorption  of  any  globules  of  nitroglycerine 
that  might  be  present,  but  we  were  surprised  to  find 
that  if  nitrating  acid  containing  sulphuric  and  nitric 
acids  in  the  old  5  :  3  proportion  and  no  free  water,  were 
used,  this  absorption  no  longer  took  place.  On  the 
contrary,  on  adding  a  small  quantity  of  water  to  the 
waste  acid  from  this  nitration,  a  further  formation  and 
separation  of  nitroglycerine  occurred.  Obviously,  there- 
fore, beyond  a  certain  point,  the  less  water  a  waste  acid 
contains,   the   more  nitroglycerine  will  it  absorb. 

In  order  to  determine  the  nature  of  the  curve  repre- 
senting the  absorption  of  nitroglycerine  in  waste  acid, 
we  decided  to  prepare  synthetical  mixtures  of  varying 
composition  and  determine  their  absorptive  powers.  The 
acid  mixtures  to  be  tested  were  made  up  as  follows : — 
Pure  sulphuric  and  nitric  acids  were  prepared  containing 
exactly  100  per  cent,  of  H2S04  and  HN03  respectively. 
The  required  proportions  of  these  acids  and  of  water  were 
accurately  weighed  and  mixed  under  conditions  precluding 
any  loss  of  nitric  acid  or  the  formation  of  nitrous  acid. 
This  procedure  was  found  to  be  more  reliable  than 
adjustment  by  analysis.  The  method  of  determining 
the  absorptive  power  of  an  acid  was  as  follows  : — 100  c.c. 
of  the  acid  mixture  to  be  tested  was  introduced  into  a 
flask  of  200  c.c.  capacity,  having  a  long  narrow  neck,  and 
provided  with  a  tubulure  and  stopcock  at  the  bottom. 
A  known  weight  of  nitroglycerine  was  then  added — 
usually  about  one  grm.  more  than  it  was  expected  would 
be  required  to  saturate  the  acid.  The  flask  was  placed 
in  a  thermostat  fixed  on  a  rocking  apparatus,  so  that 
the  contents  of  the  flask  could  be  well  shaken  while  being 
maintained  at  any  desired  temperature.  When  saturation 
was  considered  to  be  complete,  agitation  was  stopped, 
and  the  flask  allowed  to  remain  at  rest  in  the  thermostat 
until  all  the  nitroglycerine  had  risen  to  the  surface, 
leaving  the  acid  below  perfectly  clear.  The  flask  was 
removed  and  placed  for  a  few  moments  in  water  at  19°  C. 
If  saturation  were  complete,  a  slight  opalescence  at  once 
formed,  but  disappeared  on  again  raising  the  temperature 
to  20°  C.  The  clear  acid  layer  was  now  run  off  by  means 
of  the  stopcock  at  the  bottom  of  the  flask,  the  nitro- 
glycerine being  left  behind  in  contact  with  only  a  few 
tenths  of  a  gram  of  acid.  50  c.c.  of  cold  water  was  quickly 
added  to  the  flask  with  shaking.  The  dissolved  acid 
was  neutralised  by  addition  of  sodium  carbonate 
solution  and  the  nitroglycerine  dissolved  out  by  shaking 
with  ether.     The  ethereal  solution  was  afterwards  washed, 
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dried  and  distilled,  and  the  remaining  nitroglycerine 
weighed  after  desiccation.  To  ascertain  if  the  nitro- 
glycerine recovered  in  this  way  had  undergone  any  change 
by  agitation  with  the  acid,  its  nitrogen  content  was 
frequently  determined,  but  was  not  found  to  be  altered. 
That  concordant  and  reliable  results  can  be  obtained  by 
this  method  will  be  seen  from  the  following  experi- 
ments on  the  time  of  agitation  necessary  for  complete 
saturation  : — 


Time  of  agitation. 


Nitroglycerine  absorbed. 


Hours. 
5 


15 


Per  cent. 

3-23 

3-25 

3-22 

While  discussing  the  question  of  the  absorption  of 
nitroglycerine  by  synthetical  waste  acid,  it  is  convenient 
to  consider  also  the  condition  in  which  the  absorbed 
nitroglycerine  exists  in  the  acid.  When  nitroglycerine 
is  shaken  with  a  mixture  of  sulphuric  acid,  nitric  acid, 
and  water,  at  least  two  phenomena  are  brought  into 
play  before  equilibrium  is  established.  Nitroglycerine 
at  first  dissolves  in  the  acid  without  chemical  change, 
but  as  soon  as  solution  has  begun,  a  secondary  reaction 
sets  in,  which  results  in  the  decomposition  of  a  portion 
of  the  dissolved  nitroglycerine.  This  secondary  decom- 
position is,  we  consider,  due  to  an  interaction  between 
sulphuric  acid  and  nitroglycerine,  and  results  in  the 
formation  of  sulphoglycerine  and  nitric  acid.  A  further 
examination  of  this  decomposition  reveals  the  fact  that 
it  is  incomplete  even  in  presence  of  a  large  excess  of 
sulphuric  acid.  When  the  solution  has  been  allowed 
to  stand  until  no  further  change  takes  place,  that  is, 
until  equilibrium  has  been  established,  nitroglycerine, 
sulphuric  acid,  sulphoglycerine  and  nitric  acid  still  exist 
in  it.  We  have  here,  therefore,  a  case  of  a  balanced 
or  reversible  reaction.  Assuming  trisulphoglycerine  to 
be  the  only  ester  formed,  the  reaction  may  be  expressed 
thus : — 

C^H5(ONOg)8  +  3H2S04C3H5^:(S04H)3  +  3HN03, 

but  it  is  in  reality  of  a  much  more  complex  nature,  owing 
to  the  formation  of  a  lower  nitroglycerine,  sulphoglycerine, 
and  possibly  of  mixed  esters. 

in  order  to  make  quite  certain  that  this  interpretation 
of  the  observed  facts  was  the  correct  one,  we  carried  the 
investigation  somewhat  further.  According  to  the  now 
well  established  theory  of  reversible  reactions,  the  addition 
to  the  system  of  excess  of  one  of  the  active  substances 
causes  a  displacement  of  the  equilibrium  away  from  the 
side  of  the  equation  on  which  that  substance  appears. 
Consequently,  if  this  is  a  reversible  reaction,  the  addition 
of  sulphuric  acid  to  a  solution  in  a  state  of  equilibrium 
should  cause  a  further  formation  of  sulphoglycerine  and 
nitric  acid,  while  the  addition  of  nitric  acid  should  con- 
versely cause  re-nitration  and  the  formation  of  sulphuric 
acid.  Both  of  these  experiments  were  tried,  and  the 
displacement  of  the  equilibrium  in  the  direction  required 
by  theory  was  found  to  occur.  Without  quoting  un- 
necessary figures  on  this  point,  it  will  be  sufficient  for 
our  present  purpose  to  refer  to  Diagrams  Nos.  1  and  2. 
From  the  curves  representing  the  ratio  existing  between 
dissolved  and  decomposed  nitroglycerine,  it  will  be  seen 
that  the  presence  of  increasing  quantities  of  sulphuric 
acid  tends  to  increase  the  proportion  of  nitroglycerine 
decomposed  ;  that  is  to  say  it  causes  the  formation 
of  sulphoglycerine.  Whereas  an  increase  in  the  nitric 
acid  content  of  the  acid  causes  renitration  or  formation 
of  nitroglycerine.  In  Diagram  3,  the  similar  curves 
indicate  the  influence;  of  equal  increase  of  concentration 
of  the  nitric  and  sulphuric  acids  on  the  reaction.  It 
will  be  seen  that  in  this  series,  the  influence  of  the  latter 
increases  at  a  greater  rate  than  that  of  the  former. 
Farther,  if  this  is  a  case  of  homogeneous  equilibrium, 
from  whichever  side  of  the  equation  the  reaction  be 
started,  the  final  state  will  he  the  same.  Again,  we 
find    that   the   reaction   in    question    proceeds   according 


to  the  requirements  of  theory.     Two  experiments  may 
be  cited  : — 

(a)  3*8  per  cent,  of  nitroglycerine  was  added  to  an 
acid  mixture  of  similar  composition  to  waste  acid. 

(b)  Glycerine  equal  to  the  above  3'8  per  cent,  of  nitro- 
glycerine was  dissolved  in  sulphuric  acid  and  added  to 
an  acid  mixture  of  such  proportions  that  the  masses  of 
the  reacting  radicles  present  weie  the  same  as  at  (a) 
although  differently  combined. 

Both   mixtures   were   maintained  at   a   temperature   of 
15°  C,  until  equilibrium  was  established,  and  the  quantity 
of   nitroglycerine    existing   in    solution   determined    with 
he  following  results  : — 


(a) 


(ft) 


Nitroglycerine  in  solution    

Decomposed  nitroglycerine  (by  difference) 


Per  cent. 
1-90 
1-90 


Per  cent. 
1-87 
1-93 


From  the  above  evidence  it  is  clear  that  the  decomposi- 
tion of  nitroglycerine  which  occurs  in  waste  acids  is  a 
reversible  reaction  and  follows,  in  all  respects,  the  laws 
governing  such  changes. 

The  method  adopted  for  the  determination  of  the  ratio 
of  what  we  may  call  potential  nitroglycerine,  to  nitro- 
glycerine existing  as  such  in  solution  in  an  acid,  depends 
on  the  fact  that  chloroform  readily  removes  the  latter 
without  directly  affecting  the  former  and  without  being 
itself  attacked  by  the  acids.  The  removal  of  the  dis- 
solved nitroglycerine  by  the  chloroform  however,  neces- 
sarily affects  the  equilibrium  above  referred  to,  with 
the  result  that  re-nitration  sets  in  and  proceeds  until  a 
fresh  equilibrium  is  established.  For  this  reason  it  is 
necessary  to  use  a  relatively  large  volume  of  chloroform 
and  to  carry  out  the  extraction  in  the  most  expeditious 
manner  possible.  Even  with  these  precautions,  however, 
the  results  obtained  are  not  accurate.  There  is,  however, 
a  balancing  of  errors,  as  on  the  one  hand  nitroglycerine  is 
formed  during  the  period  of  extraction  however  short — 
the  velocity  of  reaction  of  re-nitration  being  greatest 
during  its  first  period ;  on  the  other  hand,  one  extrac- 
tion, even  with  a  large  volume  of  solvent,  will  not  remove 
the  whole  of  the  nitroglycerine  in  solution.  The  results 
obtained  by  this  method  are,  therefore,  probably  fairly 
accurate. 

Waste  acid  contains  three  principal  ingredients,  sul- 
phuric acid,  nitric  acid  and  water.  Three  series  of  experi- 
ments were  therefore  designed  to  show  in  what  manner 
and  to  what  extent  each  ingredient  influenced  the  propor- 
tion of  nitroglycerine  required  to  saturate  the  acid. 
Thus  :  — 


Series  I  Ratio 


H2Q 
HiNO, 


=  a  constant  (!•!) ;    sulphuric  acid 


the  variant. 

Series  II  Ratio    -jj—r;-*  =  a  constant  (5-8);    nitric  acid 
ri2U 

the  variant. 

xr  Q/\ 

Series  III  Ratio    ,,2.,, t4   =   a  constant  (10-4) ;    water 
HJS03  v        ' 

the  variant. 

The  results  of  these  three  series  of  experiments  are  given 
in  Diagrams  1,  2  and  3.  It  will  be  seen  that  in  the  experi- 
ments where  sulphuric  acid  was  the  variant,  a  portion  of 
the  curves  are  represented  in  shaded  lilies.  This  indicates 
that,  on  attempt  ing  to  sal  urate  acids  in  this  /.one.  oxidation 
of  the  glycerine  radicle  ooourred  and  the  results  were 
vitiated.  In  these  eases  special  precautions  were  taken, 
and  the  reaction  was  never  iincoiitrolla  lile.  hut  it  is 
clear  that  no  acid  of  a  composition  in  or  near  this  zone 
should  be  allowed  to  come  in  contact  with  nitroglycerine 
in  a  manufacturing  operation.   In  this  connect  ion.  t  he  act  ion 

of  sulphuric  acid  of  various  strengths  on  nitroglycerine 

was  examined,  with  the  results  shown  on  Diagram  4. 
Again,  it  will  be  seen  that  a  danger  /.one  exists,  namely, 
with  sulphuric  acid  containing  between  50  and  86  per 
cent,  of  ll,,S<)4.  As  regards  nitric  acid  of  various  strengths, 
up  to  46  per  cent.  ll\<>;)  no  action  was  found,  hut  above 
this   oxidation   occurred.     The   upper   limit   of   this   zone 
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of  decomposition  is  below  90  per  cent,  of  HN03,  but  it 
was  not  considered  necessary  to  investigate  this  point  too 
closely,  owing  to  the  danger  "of  turbulent  or  even  explosive 
reaction.  It  was,  however,  proved  that  nitroglycerine  is 
miscible  in  all  proportions  with  nitric  acid  containing 
100  per  cent.  HN03,  and  such  a  solution  containing  10  per 
cent,  of  nitroglycerine  can  be  raised  to  a  high  temperature 
without  decomposition  taking  place. 

Returning  to  Diagrams  1,  2,  and  3,  it  will  be  seen  that 
in  the  case  of  each  variant  there  occurs  a  point  of  minimum 
absorption  of  nitroglycerine,  and  in  all  three  cases  this 
minimum  is  lower  than  the  absorption  shown  by  ordinary 
waste  acid.  It  was  therefore  probable  that  the  present 
composition  of  waste  acid  could  be  improved  on  and  we 
were  confronted  with  the  problem  of  how  to  select  from 
an  infinite  number  of  possible  mixtures,  the  one  which 
would  be  the  most  economical  from  the  manufacturers.' 
point  of  view.  The  time  at  our  disposal  this  evening 
does  not  permit  us  to  give  an  account  of  the  results  so 
far  obtained.  The  investigation  of  this  point  has  proved 
long  and  intricate,  and  is,  even  now,  incomplete  as  regards 
some  of  the  factors  of  minor  importance. 

Mixed  acid. — Having  determined  on  theoretical  grounds 
an  acid  mixture  of  suitable  composition,   which,   whilst 
*  producing  a  waste  acid  of  the  usual  strength,  would  at  the 
same  time  allow  of  a  much  smaller  proportion  of  acid  to 
glycerine  being  employed  than  heretofore, we  decided  to  use 
for  the  production  of  this  mixture  a  Nordhausen  acid  offer- 
ing no  difficulties  in  use.    An  acid  containing  20  per  cent,  of 
S03  is  liquid  at  all  ordinary  temperatures.     Supplies  of 
this   acid   were   accordingly   obtained,   and  it  has   given 
no   trouble   of  any   kind.     The   acid  is   supplied  to   the 
factory  in  iron  drums,  containing  about  half  a  ton  each  ; 
the  drums  are  stored  in  the  open,  and  are  emptied  into  a 
steel  egg  of  about  3,000  lb.  capacity,  and  the  acid  blown 
from  it  into  the  mixing  tanks.     The  mixing  tanks  are 
large,  cylindrical,  steel  plate  tanks,  raised  a  few  feet  from 
the  ground.     The  tanks,  of  which  two  are  in  use,  have  a 
capacity  of  about  60  tons  of  mixed  acid.     In  the  cover 
is  an  inlet  cock  for  the  sulphuric  acid,  and  a  lead  inlet 
pipe  extending  to  the  bottom  of  the  tank,  for  the  admission 
of  nitric  acid.     Two  lead  pipes  also  pass  through  the  cover 
down  to  and  along  the  bottom  of  the  tank,  for  supplying 
compressed  air.      The  nitric  acid  made  by  the  Valentiner 
process,  which  produces  an  acid  very  free  from  nitrous 
acid,  is  first  of  all  run  into  the  tank.     The  sulphuric  acid 
is  then  blown  in  slowly  from  the  egg.     During  the  time 
that  the  sulphuric  acid  is   being  added,  air  agitation  is 
maintained    in    the    tank.     An    earthenware    fume    pipe 
leads  from  the  cover  of  the  tank  to  a  battery  of  Gutt 
mann    ball    towers,    so    that    the    fumes    arising    from 
the  mixing  are  condensed.     By  using  such  large  tanks  a 
more  uniform  acid   mixture  is  obtained,   and  with  two 
tanks  it  is  possible,  whilst  acid  from  one  is  being  used, 
to  fill  the  other  some  days   before  it  is  required  ;    this 
allows  any  solid  impurities  to  settle  out,  with  the  'result 
that  a  very  clear  nitrating  acid  is  obtained.     This  is  a 
point  of  much  importance,  as  our  experience  has  proved 
that  the  time  required  for  the  nitroglvcerine  to  separate 
from  the  waste  acid  is  influenced  bv  the  clearness  of  the 
nitrating  acid.     A  dirty  nitrating  acid  very  much  prolongs 
the  separation  of  the  nitroglvcerine.     Another  advantafe 
of  these  large  mixings,  prepared  some  time    before    they 
are  required  for  use,  is  that  they  can  be  analysed,  and 
should  the  mixture  not  be  correct,  it  can  be  accurately 
adjusted  by  the  addition  of  either  sulphuric  or  nitric  acid, 
as  may  be  required.     The  mixed  acid  when  required  for 
use   is   drawn  off  into  a  steel   tank,   and   blown  into  a 
cylindrical  steel  vessel  in  the  charge  house,  at  a  higher 
level  than   the  apparatus   in  the  nitrating  house.     This 
steel  vessel  resembles  a  vertical  egg  in  construction.     The 
top  is   provided   with   a  small  aluminium  dome   with   a 
fume  pipe  leading  up  through  the  roof,  so  that  there  are 
no    fumes    escaping    into    the    charge    house.     The    acid 
supply  pipe  is  led  in  through  the  aluminium  dome,  and 
terminates  in  a  swan  neok,  the  open  end  of  which  coincides 
with   the   level  of  the  charge  required.     A  gauge  glass 
is  fixed  to  the  aluminium  hood.     The  gauge  is  watched 
whilst  the  acid  is  flowing  in,  and  when  the  acid  level  in 
the  gauge  glass  is  slightly  above  the  charge  level,  the  air 
pressure  on  the  mixing  tank  egg  is  released.     The  supply 


198 


NATHAN  &  RINTOUL— NITROGLYCERINE  &  ITS  MANUFACTURE. 


[March  16,  1908. 


pipe  acts  as  a  syphon,  drawing  off  any  surplus  acid,  and 
thus  automatically  adjusting  the  volume  of  the  charge. 
This  arrangement  ensures  an  absolutely  correct  chaige 
of  nitrating  acid  without  any  of  the  trouble,  inconvenience, 
and  possibility  of  errors  of  weighing. 

Glycerine. — Glycerine  from  various  sources  of  supply 
is  used,  and  to  ensure  uniformity  throughout  manufacture, 
the  different  glycerines  in  stock  at  any  one  time  are 
blended   proportionately   to   the   stock   quantities.     The 


blending  takes  place  in  iron  tanks  of  a  capacity  of  about 
10  tons.  One  blend  of  glycerine  corresponds  to  one 
mixing  of  nitrating  acid.  The  glycerine  is  rendered 
sufficiently  fluid  by  heating,  to  enable  it  to  be  blown 
from  a  steel  egg  into  a  galvanised  iron  tank  in  the  charge 
house.  This  tank  is  provided  with  coils  permitting  of  the 
glycerine  being  either  cooled  or  heated,  as  required. 
The  glycerine  is  run  from  this  tank  into  the  glycerine 
tank  in  the  nitrating  house  ;    this  latter  tank  is  provided 
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with  a  gauge  glass  so  arranged  as  to  allow  of  accurate 
measurements  of  the  charge.  In  the  case  of  the  glycerine, 
as  in  the  case  of  the  acid,  and  for  the  same  reasons,  the 
charge  is  measured,  not  weighed. 

Nitration. — We  have  already  referred  to  the  nitrating 
plant  used  by  Nobel  for  the  production  of  nitroglycerine 
on  the  large  scale,  for  the  manufacture  of  dynamite,  when 
the  latter  explosive  was  introduced.  This  plant,  with 
but  few  modifications,  was  universally  used  until  recently 
for  the  production  of  nitroglycerine.  We  propose  to 
describe  this  plant,  as  erected  at  the  Royal  Gunpowder 
Factory,  in  1890,  and  to  compare  it  against  the  plant 
now  in  use  there,  as  well  as  at  other  factories  in  this 
country  and  abroad.  These  plants  are  shown  on  diagrams 
Nos.  6  and  7. 

The  old  pattern  nitrating  apparatus  was  a  large  lead 
tank,  cylindrical  in  shape  with  a  convex  bottom  ;  inside 
were  coils,  through  which  cold  water  circulated  and  pipes 
for  the  supply  of  compressed  air  were  led  down  to  and 
round  the  bottom  of  the  apparatus.  The  top  of  the  tank 
was  closed  by  a  dome  cover  of  lead,  cemented  on,  and 
provided  with  glass  inspection  windows.  The  air  pipes, 
the  pipe  conveying  the  acid,  and  the  water  inlet  and  outlet 
pipes,  all  passed  through  holes  in  the  cover  ;  in  the  centre 
of  the  cover  was  a  manlid  with  an  acid  lute,  and  in  the 
centre  of  that  again  was  a  hole  for  the  insertion  of  the 
glycerine  injector.  This  hole  was  closed  by  a  loose  lead 
plug  when  the  injector  was  removed.  A  fume  pipe  fitted 
with  a  glass  cylinder,  to  allow  the  colour  of  the  fumes 
to  be  seen,  was  also  fixed  in  the  cover.  The  bottom  of 
the  tank  was  provided  with  two  earthenware  cocks. 
Both  cocks  were  available  for  drowning  the  charge  ; 
whilst  one  of  them  was  used  for  running  the  contents 
of  the  nitrator  into  the  separating  tank  through  a  movable 
lead  bend. 

The  nitrating  acid  having  been  run  into  the  nitrator,  the 
glycerine  injector  was  introduced  through  the  hole  in 
the  manlid,  and  the  glycerine  sprayed  by  means  of  air 
pressure  under  the  surface  of  the  acid.  During  nitration 
cold  water  was  allowed  to  circulate  through  the  coils, 
and  the  contents  of  the  nitrator  were  kept  agitated  by 
means  of  compressed  air.  The  inflow  of  glycerine  was 
regulated  so  as  to  keep  the  temperature  of  the  charge 
at  or  below  22°  C.  When  all  the  glycerine  had  been  added, 
the  injector  was  removed,  the  charge  cooled  down  to 
about  15°  C,  and  then  run  off  into  the  separator. 

Separation. — The  separator  was  a  square  lead  tank  ; 
the  bottom  sloped  downwards  from  all  four  sides  to  a 
central  hole  fitted  with  a  vertical  glass  cylinder.  A 
horizontal    pipe   with    branches   in   four   directions   was 
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secured  to  this  cylinder,  each  branch  was  provided  with 
an  earthenware  cock.  Under  the  separator  was  a  lead- 
lined  wooden  tank,  for  the  purpose  of  catching  the  contents 
of  the  separator,  should  the  glass  cylinder  break  from 
any  cause.  The  separator  was  provided  with  a  skeleton 
frame  cover,  filled  in  with  glass,  the  sides  sloping  up  to 
a  fume  pipe,  for  carrying  off  the  fumes  ;  air  pipes  were 
led  into  the  separator  through  the  cover.  On  one  side 
of  the  separator  was  a  glass  inspection  window,  on  another 
side  was  an  earthenware  cock,  situated  about  4"  below 
the  surface  of  the  nitroglycerine,  when  it  had  separated 
from  the  acid.  When  the  separation  was  complete,  the 
bulk  of  the  nitroglycerine  was  run  off  through  the  earthen- 
ware cock  in  the  side  of  the  separator  into  the  preliminary 
washing  tank.  The  waste  acid  was  then  run  away 
through  one  of  the  branches  on  the  bottom  pipe,  to  the 
"  after-separating  house."  As  soon  as  the  rest  of  the 
nitroglycerine  was  seen  coming  down  into  the  glass 
cylinder,  the  earthenware  cock  leading  to  the  after- 
separating  house  was  closed,  and  the  one  leading  to  the 
pre-wash  tank  was  opened,  and  the  remainder  of  the 
nitroglycerine  run  into  this  tank.  Of  the  other  two  cocks 
at  the  bottom  of  the  separator,  one  was  used  for  running 
any  thick  sludge  to  the  "  wash-water  settling  house,  ' 
the  other  was  connected  to  the  "  drowning  tank." 

In  some  factories,  instead  of  a  closed  separator,  an  open 
lead-lined  tank  was,  and  is  still,  used.  The  nitroglycerine, 
as  it  separates  from  the  waste  acid,  is  removed  from  the 
tank  by  hand,  by  means  of  a  metal  skimmer,  and  trans- 
ferred little  by  little  to  the  preliminary  washing  tank. 

In  the  apparatus  just  described,  it  will  be  noticed  that 
there  are  several  earthenware  cocks,  in  fact,  earthenware 
cocks  were  until  comparatively  recently  a  feature  of  all 
the  plant  employed  in  the  manufacture  of  nitroglycerine. 
These  cocks  have  always  been  regarded  as  a  source  of 
danger,  owing  to  the  possibility  of  friction  being  set  up 
between  the  body  of  the  cock  and  the  key,  when  the 
latter  was  manipulated,  should  any  foreign  gritty  sub- 
stance be  present.  Where  nitroglycerine  only  had  to 
be  run  out  of  a  vessel,  it  had  been  found  possible  to  do 
away  with  the  u3e  of  earthenware  cocks,  in  a  manner 
which  will  be  referred  to  presently,  but  the  same  system 
could  not  be  applied  where  acids  or  acid  nitroglycerin© 
had  to  be  dealt  with.  We  had  at  the  Royal  Gunpowder 
Factory  done  away  with  the  use  of  earthenware  cocks 
in  all  the  plant  subsequent  to  the  separator,  but  they 
existed  as  late  as  1901  in  the  nitrating  apparatus,  and  in 
the  separator.  In  January  of  that  year,  the  danger 
incidental  to  the  use  of  earthenware  cocks  was  brought 
home   to  us  in   a  forcible   manner.     Shortly   after   th» 
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charge  had  been  run  out  of  the  nitrating  apparatus, 
an  explosion  occurred  in  one  of  the  earthenware  cocks 
leading  to  the  drowning  tank.  The  cock  was  not  being 
used  at  the  moment  the  explosion  occurred,  and  the 
explosion  was  therefore  probably  due  to  the  lodgement 
in  a  depression  of  the  key,  of  a  trace  of  acid  nitrogl3'cerine. 
If  the  apparatus  had  contained  the  charge,  a  suious 
accident  must  inevitably  have  occurred.  This  accident 
emphasised  the  necessity  of  doing  away  with  the  earthen- 
ware cocks  still  remaining  in  our  plant,  through  which 
nitroglycerine  passed,  and  the  idea  occurred  to  us  that 
this  would  be  accomplished  if  we  could  remove  the  nitro- 
glycerine, which  on  the  completion  of  nitration  separates 
out  on  the  surface  of  the  acid,  from  the  top  of  the  apparatus, 
instead  of  from  the  bottom.  The  simplest  way  to  effect 
this  was,  if  possible,  to  raise  the  whole  of  the  contents 
of  the  apparatus,  so  that  the  nitroglycerine  should  flow 
over  a  suitable  arrangement  in  the  cover,  and  run  by 
gravity  into  the  pre-wash  tank.  The  best  method  for 
raising  the  level  of  the  separated  nitroglycerine  was  to 
introduce  some  inert  liquid  below  the  nitroglycerine, 
and  the  liquid  obviously  most  suitable  for  the  purpose 
was  waste  acid  from  a  previous  charge.  Waste  acid  was 
the  liquid  we  selected,  and  the  form  of  apparatus  event- 
ually adopted  to  carry  out  this  principle  is  shown  in 
diagram  5.  The  construction  and  method  of  working 
this  apparatus  we  will  now  describe. 

The  "  nitrator-separator,"  as  we  prefer  to  call  it, 
consists  of  a  cylindrical  lead  vessel  with  a  bottom  sloping 
in  one  direction,  and  containing  cooling  coils  and  air 
pipes,  the  number  depending  upon  the  size  of  the  vessel. 
The  cooling  coils  enter  and  leave  the  vessel  through  its 
sides,  just  below  the  surface  of  the  nitrating  acid,  as  do 
also  the  air  pipes.  The  cooling  water  is  led  in  and  led 
out  again  through  one  main  pipe  controlled  by  a  single 
cock,  the  coils  themselves  branch  away  from  this  main 
pipe  inside  the  vessel.  The  supports  for  the  coils  are  of 
lead  and  are  formed  by  loading  up  between  the  turns  ; 
this  arrangement  obviates  the  use  of  lead  covered  iron 
supports,  and  entirely  does  away  with  interstices  in 
which  nitroglycerine  or  sulphate  can  lodge.  The  cover 
is  conical,  and  is  burnt  on  to  the  cylindrical  portion. 
The  cover  terminates  in  a  cylinder  of  small  diameter 
open  at  the  top  and  provided  with  glass  inspection 
windows  ;  the  only  other  fitting  in  the  cover  is  a  gland 
through  which  the  thermometer  passes.  A  pipe  is  fixed 
in  one  side  of  the  cylinder,  from  which  another  pipe 
branches,  for  carrying  away  the  fumes.  A  suction  is 
produced  in  this  pipe  by  means  of  an  air  jet.  Beyond 
this  fume  pipe,  the  pipe  from  the  cylinder  opens  out 
into  a  gutter  leading  into  the  pre-wash  tank.  The  pipe 
for  conveying  the  nitrating  acid  as  well  as  the  waste 
acid  for  displacement,  enters  the  apparatus  at  the  bottom. 
The  pipe  is  carried  vertically  downwards  below  the 
level  of  the  bottom  of  the  apparatus,  and  then  rises 
again  into  it ;  the  object  of  this  arrangement  is  to  prevent 
the  possibility  of  nitroglycerine  getting  into  the  acid 
supply  pipe.  There  are  two  branches  on  this  pipe,  each 
with  an  earthenware  cock  ;  one  branch  leads  into  the 
drowning  tank,  the  other  to  the  waste  acid  egg.  The 
drowning  cock  is  controlled  by  means  of  a  long  rod 
terminating  in  a  handle,  situated  on  the  operating  plat- 
form. By  turning  this  handle  through  a  quarter  of  a 
circle,  the  drowning  cock  is  opened,  and  allows  the  whole 
of  the  contents  of  the  nitrator-separator  to  discharge  into 
the  drowning  tank.  Attached  to  the  key  of  the  drowning 
cock  are  two  other  cocks,  one  on  the  drowning  tank 
compressed  air  pipe,  the  other  on  the  water  supply  pipe, 
so  that  by  turning  the  handle,  not  only  is  the  drowning 
cock  opened,  but  the  drowning  tank  compressed  air 
supplj  is  turned  on,  and  water  is  also  admitted  to  the 
drowning  tank.  The  drowning  tank  *  is  always  kept 
full  of  water,  and  is  provided  with  an  overflow,  so  that 
the  water  is  being  continually  renewed  during  the 
drowning  of  the  oharge.  This  drowning  arrangement 
has  the  advantage  of  simplicity,  and  the  continual  Bupply 

of  cold  water  keeps  down  the  tempera  I  tire  due  to  the 
mixing  of  a  large  volume  of  acid  with  the  water,  and 
also  allows  of  a  smaller  drowning  tank  for  any  given 
charge. 

The  waste  acid  from  the  previous  charge  having  been 


run  out  of  the  vessel,  the  cock  on  the  nitrating  acid 
tank  is  opened,  and  the  acid  allowed  to  run  into  the 
nitrator-separator  by  opening  the  cock  on  the  acid  supply 
pipe.  As  soon  as  the  acid  has  all  run  in,  the  cock  on 
the  nitrating  acid  tank  is  closed,  as  well  as  the  cock  on 
the  acid  supply  pipe.  The  nitrating  acid  having  been 
brought  to  the  desired  temperature  by  means  of  the 
cooling  coils,  the  injector  is  inserted  through  the  open 
top  of  the  apparatus,  and  the  nitration  commenced. 
The  temperature  of  the  cooling  water  which  flows  through 
the  coils,  is  regulated  so  that  the  total  time  of  nitration 
for  any  given  charge  is  kept  constant  within  fairly  narrow 
limits,  both  summer  and  winter.  To  enable  this  to  be 
done  the  water  is  refrigerated  when  necessary.  The 
advantages  of  using  refrigerated  water  are,  that  nitration 
is  completed  in  a  reasonable  time,  loss  of  nitric  acid 
due  to  volatilisation  is  reduced  to  a  minimum,  and  the 
time  of  nitration  being  constant,  enables  the  whole  of 
the  operations  in  the  factory  to  be  carried  out 
systematically.  The  volatilised  nitric  acid  is  carried 
away  to  a  Guttmann  condensing  tower,  provided 
with  a  liquid  circulating  arrangement ;  this  allows 
of  a  complete  condensation  of  the  fumes,  and  the 
recovery  of  about  18  lb.  of  nitric  acid  of  a  sp.  gr.  of  1*320 
per  ton  of  nitroglycerine  produced.  When  nitration 
is  completed  the  injector  is  removed  and  the  nitro- 
glycerine allowed  to  separate  for  a  few  minutes.  The 
cock  leading  from  the  displacement  waste  acid  tank  is 
then  opened,  and  waste  acid  is  allowed  to  enter  the 
apparatus  at  the  bottom,  by  opening  the  cock  in  the 
acid  supply  pipe.  The  rate  of  inflow  of  displacing  acid 
can  be  regulated  with  the  utmost  nicety,  so  as  to  allow 
of  the  nitroglycerine  as  it  separates  flowing  over  through 
the  gutter  into  the  pre-wash  tank.  The  dividing  line 
between  the  clear  nitroglycerine  and  the  acid  is  watched 
through  the  inspection  windows. 

The  advantages  of  separating  the  nitroglycerine  in 
the  nitrator-separator  are,  that  the  nitroglycerine  is 
removed  from  the  acid  as  quickly  as  it  separates,  the 
cooling  coils,  which  did  not  exist  in  the  old  form  of 
separator,  are  a  great  safeguard  against  any  undue  rise 
in  temperature,  which  could  only  be  dealt  with  formerly 
by  drowning  the  charge ;  and  any  flocculent  matter 
separating  fiom  the  charge  is  distributed  throughout 
the  whole  bulk  of  the  nitroglycerine,  instead  of  accumu- 
lating, as  formerly,  as  a  thick  sludge  between  the  nitro- 
glycerine and  the  waste  acid.  When  the  separation  is 
complete,  a  clear  line  of  demarkation  between  the  nitro- 
glycerine and  the  waste  acid  appears  in  the  inspection 
windows. 

The  nitrator-separator  is  left  full  of  waste  acid  until 
it  is  required  for  the  nitration  of  another  charge.  The 
result  of  this  is  that  no  part  of  the  interior  of  the  apparatus 
is  exposed  to  acid  fumes,  and  its  durability  is  increased 
to  a  very  remarkable  extent.  In  the  old  form  of  apparatus, 
where  this  could  not  be  done,  and  where  the  coils  entered 
through  the  cover,  it  was  necessary  to  remove  the  cover 
and  the  coils  as  often  as  once  in  every  three  months, 
to  repair  them.  The  new  pattern  apparatus  was  in 
use  for  2J  years  without  being  opened  up.  After  that 
period  it  was  considered  desirable  to  remove  the  cover 
for  inspection.  The  whole  of  the  interior  of  the  apparatus, 
as  well  as  the  cooling  coils  and  the  air  pipes,  were  found 
to  be  as  good  as  new,  and  no  repairs  of  any  kind  were 
necessary.  As  a  precaution,  the  cooling  coils  are  tested 
eveiy  week,  before  commencing  work,  by  air  pressure; 
any  leak  would  be  at  once  detected  by  the  escape  of  air 
through  the  waste  acid. 

Preliminary  was/ring. — The  old  pattern  of  pre-wash 
tank  was  fitted  with  two  earthenware  cocks,  the  upper 
one  for  running  off  the  washing  waters,  the  lower  one 
for  running  off  the  nitroglycerine  to  the  washing  house. 
'The  ah*  pipe   for  agitating  the  charge  during  pic-washing 

operations  was  laid  loosely  on  the  bottom  ;   another  was 

led   into  the    bottom   faudt  down   the   inside   of  the   tank; 
the  tank  was  open  at  the  top. 

The  pre  wash  tank  now  in  use  lias  no  cocks.  It  has  a 
fixed  lead  cover  with  an  opening  covered  with  a  small 
rubber  flap.  There  is  a  fume  pipe  in  the  cover,  for 
removing  the  fumes.  The  washing  waters  are  run  off 
through  a  skimmer  of  pure  rubber,  in  the  form  of  a  tube, 
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the  top  expands  into  •  funnel  provided  with  a  loop  handle, 
also  or  rubber.  By  means  of  this  handle,  the  operator 
depresses  the  skimmer  gradually,  and  allows  the  wash- 
water,  as  it  separates,  to  Bow  over  the  edge  of  the  funnel 
and  away  down  the  tube.  The  skimmer  delivers  into  a 
labyrinth  where  the  bulk  of  the  nitroglycerine  contained 
in  the  wash  water  separates  out.  This  nitroglycerine  is 
drawn  off  into  a  rubber  bucket,  and  returned  to  the 
pro-wash  tank.  The  bottom  faucit  has  secured  to  it  a 
rubber  tube.  During  the  pre- washing  this  tube  is  in 
position  on  8  perforated  plug,  into  which  compressed  air 
is  led  ;  this  ensures  the  nitroglycerine  in  the  rubber  tube 
being  pie-washed  along  with  the  rest  of  the  charge. 
The  air  pipe  in  the  pre-wash  tank,  instead  of  being  laid 
loose  inside,  is  burnt  on  to  the  under-side  of  the  bottom. 
The  air  holes  are  pierced  through  the  bottom,  and  are 
bushed  with  ebonite  plugs,  to  prevent  wear.  The  advan- 
tages of  this  form  of  air  pipe  are,  that  it  entirely  removes 
the  risk  of  any  friction  between  the  air  pipe  and  the 
bottom  of  the  tank  which  might  be  set  up  by  vibration 
due  to  escaping  air  when  the  pipe  is  loose,  it  gives  a 
perfectly  Hat  surface  on  which  no  sulphate  or  other  solid 
impurities  can  lodge,  and  it  facilitates  the  cleaning  out 
of  the  tank  between  the  charges.  The  pre-washing  is 
effected  by  means  of  water,  soda  solution  being  used 
for  the  last  pre-washing  to  render  the  nitroglycerine 
alkaline  before  it  is  run  down  into  the  washing  house. 
When  the  charge  is  ready  for  sending  down  to  the 
washing  house,  the  end  of  the  rubber  running  off  pipe  is 
slipped  off  its  plug  and  placed  on  a  fixed  nozzle  on  the  end 
of  the  gutter  leading  to  the  washing  house.  No  clamp  of 
any  sort  is  used  on  this  pipe,  either  to  cut  off  or  to  regulate 
the  outflow  of  nitroglycerine  ;  hand  pressure  is  sufficient 
for  both  these  purposes.  The  gutter  connecting  the  pre- 
wash  tank  to  the  washing  house  tank,  passes  through  the 
open,  and  to  prevent  freezing  of  the  nitroglycerine  during 
the  cold  weather,  it  is  provided  with  an  outer  jacket.  (See 
Diagram  7.)  Warm  water  is  circulated  between 
the  gutter  and  the  jacket  when  the  external  temperature 
renders  this  necessary.  In  order  to  have  a  gutter  with 
a  perfectly  smooth  even  surface,  the  old  system  of  lap- 
jointing  has  been  replaced  by  a  butt  jointed  gutter, 
scraped  smooth  on  the  inside.  This  pattern  of  gutter 
has  been  in  use  for  years,  and  has  shown  no  signs  of 
developing  cracks  or  unevenness,  which  were  of  not 
unfrequent  occurrence  in  the  case  of  lap-jointed  gutters. 
The  gutter  instead  of  being  covered  with  J  -shaped  heavy 
wooden  covers,  is  protected  by  means  of  a  canvas  covering 
fixed  along  one  edge  and  laced  down  on  the  other,  so  as 
to  enable  it  to  turn  back  readily  for  cleaning  purposes. 
After  a  charge  has  been  run  down,  the  gutter  is  wiped 
along  its  whole  length  with  a  flannel  in  the  direction 
of  the  washinghouse,  to  remove  all  traces  of  nitroglycerine. 
Washing. — The  old  washing  tank  was  usually  a  wooden 
tank  lined  with  lead  and  provided  with  cocks,  one  at 
the  bottom  for  running  off  the  nitroglycerine,  and  one 
or  more  skimming  cocks  at  different  levels.  An  alter- 
native arrangement  for  running  off  the  wash-water  was 
a  skimmer,  a  saucer-shaped  vessel  attached  to  a  rubber 
pipe,  which  led  out  through  the  side  of  the  tank  to  the 
wash-water  gutter.  The  early  form  of  skimmer  was  of 
lead  and  was  supported  by  means  of  a  rope  and  counter 
weight.  Later  patterns  were  made  of  lighter  material, 
for  example,  sheet  brass  covered  with  rubber  cloth. 
The  use  of  the  skimmer  got  rid  of  the  earthenware  cocks 
for  running  off  the  wash-water,  but  the  objectionable 
bottom  cock  for  running  off  the  nitroglycerine  remained. 
The  pattern  of  tank  now  in  use  at  the  Royal  Gunpowder 
Factory  is  made  of  heavy  lead  without  any  wood  casing. 
It  has  no  cocks.  The  air  pipe  is  an  underneath  one  on 
the  same  lines  as  the  one  in  the  pre-wash  tank,  but  the 
wear  of  the  air  holes  is  so  slight  that  it  has  not  been 
found  necessary  to  bush  them  with  ebonite.  The  skimmer 
has  no  saucer-shaped  top  to  it,  it  is  entirely  of  rubber 
and  exactly  similar  to  the  one  in  use  at  the  pre-wash 
tank.  The  nitroglycerine  is  run  off  through  a  rubber 
tube  in  the  same  way  as  it  is  run  off  from  the  pre-wash 
tank.  The  wash-waters  are  run  through  a  labyrinth. 
The  nitroglycerine  is  carried  by  a  water-jacketted  gutter 
to  the  filtering  and  mixing  house.  The  drowning  arrange- 
ments are  on  the  same  lines  as  those  of  the  nitrating 


house.  The  washing  tank  is  provided  with  a  hood  of 
rubber  cloth  with  a  funnel,  also  of  rubber  cloth,  passing 
out  through  a  hole  in  the  roof.  An  air-jet  is  inserted 
in  the  funnel,  and  all  fumes  are  removed  from  the  house. 
To  enable  the  operator  to  know  how  much  washing 
waters  to  add  and  when  they  have  been  removed,  ■san 
inch  scale  is  marked  down  the  inside  of  the  tank.  This 
arrangement  obviates  the  use  of  a  loose  measuring  rod. 

Just  prior  to  running  down  the  charge  of  nitroglycerine 
from  the  pre-wash  tank,  some  warm  soda  solution  is 
sent  down  the  gutter  from  the  nitrating  house.  Thi3 
is  immediately  followed  by  the  charge  of  nitroglycerine, 
and  the  charge  of  nitroglycerine  is  itself  immediately 
followed  by  some  more  warm  soda  solution.  Purification 
of  the  nitroglycerine  in  the  washing  tank  is  effected 
by  washing  it  with  warm  weak  soda  solution,  agitation 
of  the  contents  of  the  tank  being  kept  up  all  the  time 
by  the  means  of  compressed  air.  To  remove  the  sodium 
carbonate  as  far  as  possible,  the  last  two  washings,  at 
least,  are  carried  out  with  warm  water. 

The  water  available  at  the  Royal  Gunpowder  Factory 
is  very  hard,  and  in  course  of  time  the  interior  of  the 
washing  tank  showed  a  tendency  to  become  coated 
with  an  extremely  hard  deposit  consisting  chiefly  of 
carbonate  of  lime.  To  prevent  the  formation  of  this 
very  objectionable  scale,  the  practice  now  is  to  soften 
the  water  and  to  filter  it  very  carefully  before  use.  The 
softening  and  filtering  processes  are  applied  to  all  washing 
water  used  in  the  manufacture  of  nitroglycerine,  and 
the  softened  and  filtered  water,  as  well  as  the  soda  solution 
at  the  proper  temperature,  are  supplied  to  all  the  houses 
from  main  supply  tanks  in  the  charge  house.  This 
arrangement  does  away  with  the  making  up  of  soda 
solutions  and  the  heating  of  water  in  any  of  the  houses 
themselves. 

An  important  feature  in  connection  with  the 
washing  operation  is  the  design  of  the  washing  tank, 
as  affecting  the  total  depth  of  liquid  it  contains.  The 
greater  the  depth,  the  longer  is  the  time  the  nitro- 
glycerine takes  to  separate  from  the  washing  waters. 
Two  series  of  experiments  on  this  point  have  been 
carried  out  at  different  times.  The  depth  of  liquid 
was  varied,  the  proportion  of  nitroglycerine  to  washing 
water  remaining  constant.  In  one  case  the  total  depth 
of  liquid  was  27 J  inches,  in  the  other  18£  inches.  With 
the  greater  depth  of  liquid  the  mean  time  of  separation 
of  the  first  washings  of  a  number  of  charges  was  34£ 
minutes  in  the  first  series,  and  28£  in  the  second  ;  with 
the  lesser  depth  of  liquid  the  mean  time  of  separation 
of  the  first  washings  of  a  number  of  charges  was  10  minutes 
in  the  first  series,  and  9£  minutes  in  the  second. 

Filtration. — The  filtration  of  the  nitroglycerine  is 
generally  carried  out  in  the  washing  house  in  a  lead 
lined  wood  tank.  This  tank  is  provided  with  a  cover 
in  which  a  cylinder,  open  at  both  ends,  is  placed  ;  the 
bottom  of  the  cylinder  is  closed  by  means  of  a  wire  gauze 
attached  to  a  solid  metal  ring,  and  this  supports  a  flannel 
bag  filled  with  salt.  The  nitroglycerine  runs  through 
the  salt  filter  into  the  body  of  the  tank,  moisture  being 
absorbed  by  the  salt  and  any  flocculent  matter  being 
retained  on  the  bag.  The  nitroglycerine  is  run  out 
of  the  tank  through  an  earthware  cock  into  some 
suitable  vessel  placed  on  scales  for  weighing  the  charge. 
The  cylinder,  the  wire  gauze  with  ring,  and  the  bag  of 
salt,  were  all  of  necessity  removable,  and  at  the  end  of 
the  day's  work,  or  oftener  if  necessary,  the  salt  bag 
had  to  be  renewed,  and  the  salt  dissolved  in  warm  water 
to  recover  any  nitroglycerine  it  might  contain. 

The  filter  tank  at  the  Royal  Gunpowder  Factory  is  a 
plain  lead  tank  with  a  fixed  false  bottom  of  perforated 
lead,  a  layer  of  sponges  sewn  up  in  flannel  is  laid  on  the 
false  bottom.  The  nitroglycerine  is  run  on  to  the  surface 
of  the  sponge  bags,  through  which  it  filters.  The  sponges 
retain  the  moisture  and  any  flocculent  matter.  As  often 
as  is  necessary  the  sponges  are  removed  and  wrung 
by  hand,  to  free  them  from  water  and  any  nitroglycerine. 
For  drawing  off  the  nitroglycerine  the  usual  rubber 
tube  is  employed.  Instead  of  using  a  movable  vessel 
on  scales,  the  nitroglycerine  is  run  into  a  fixed  burette 
of  lead  provided  at  the  top  with  a  very  narrow  orifice, 
to  allow  of  accurate  measurement.     The  requisite  charge, 
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measured  in  this  way,  is  emptied  out  of  the  burette, 
through  a  rubber  tube,  into  rubber-lined  canvas  bags 
containing  the  weighed  charge  of  guncotton.  It  will 
be  seen  that  this  pattern  of  filter  tank,  burette,  and 
rubber  bag,  do  away  with  all  movable  apparatus, 
tending  to  very  much  greater  safety  in  the  manipulation 
of  the  pure  nitroglycerine.  The  substitution  of  the 
sponge  filter  for  the  salt  filter,  reduces  the  amount  of 
sodium  in  the  finished  explosive,  which  is  not  without 
its  effect  on  the  luminosity  of  its  flame. 

The  charge  is  sampled  from  the  filter  tank.  The 
sample  is  taken  in  small  guttapercha  bottles  about  the 
middle  of  the  running  off  of  the  charge,  precautions 
being  taken  to  obtain  an  absolutely  fair  sample. 

The  heat-test  is  the  most  important  test  to  which 
nitroglycerine  is  subjected.  Experiments  carried  out 
some  time  ago  demonstrated  that  the  heat-test  was 
very  much  influenced  by  the  percentage  of  sodium 
carbonate  retained  in  the  finished  nitroglycerine.  These 
experiments  were  very  instructive,  and  the  following 
is  a  brief  resume  of  the  results  : — ■ 


Heat  test  at  180°  1\ 


Nitroglycerine — 

From  filter  tank   

After  drying  in  desiccator  (sodium 

carbonate  retained) 

After  washing  with  distilled  water 

and  drying  in  desiccator 

After    thorough    filtration    through 

paper   


57 


21 


II. 


mms. 
70 


2() 
18 


To  obtain  true  results,  therefore,  the  sample  should  be 
thoroughly  freed  from  sodium  carbonate  before  heat- 
testing.  Nitroglycerine  is  also  tested  for  moisture, 
alkalinity  and  nitrogen  content. 

Wash-waters. — All  the  waters  used  for  washing  nitro- 
glycerine and  plant,  are  run  down  lead  gutters  into  a  large 
wooden  tank  in  the  wash-water  settling  house,  the  contents 
of  the  tank  being  kept  agitated  by  means  of  compressed 
air.  At  the  end  of  the  day's  work,  the  air  is  shut  off, 
and  any  nitroglycerine  present  is  allowed  to  settle  out, 
and  is  drawn  off  through  the  usual  rubber  pipe  into 
buckets  and  returned  to  the  preliminary  washing  tank 
in  the  nitrating  house.  At  the  end  of  the  week  the  mud, 
consisting  mostly  of  sulphates  holding  a  certain  proportion 
of  nitroglycerine,  is  removed  from  the  wash-water  settling 
tank  to  flannel  filters  suspended  over  a  small  lead  washing 
tank.  The  nitroglycerine  is  washed  out  of  the  mud 
by  means  of  hot  water  and  soda  solution.  This  treatment 
has  the  advantages  of  removing  nitroglycerine,  rendering 
the  mud  alkaline  and  converting  the  sulphates  originally 
present  into  carbonates ;  the  mud  in  this  condition 
is  much  less  likely  to  decompose.  Analyses  have  shown 
as  much  as  80  per  cent,  of  lead  sulphate  in  the  mud 
as  removed  from  the  wash-water  settling  tank,  practically 
the  whole  of  which  is  converted  into  lead  carbonate  by 
the  alkaline  treatment.  The  mud  is  subsequently  wrung 
in  flannel  to  remove  the  last  traces  of  nitroglycerine 
and  then  mixed  with  paraffin  and  burnt. 

Since  the  adoption  of  labyrinths  in  the  nitrating  and 
washing  houses  for  passing  the  wash-water  through, 
the  quantity  of  nitroglycerine  which  finds  its  way  down 
to  the  wash-water  settling  tank  has  been  very  materially 
reduced.  Formerly,  the  quantity  of  nitroglycerine 
recovered  from  the  wash-water  settling  tank  amounted 
to  about  A\  per  cent,  of  the  nitroglycerine  manufactured. 
The  percentage  now  is  about  1  \.  The  better  settling 
now  given  to  the  nitrating  acid,  and  the  use  of  softened 
water  have  materially  reduced  the  amount  of  mud. 
Whereas  formerly  the  mud  amounted  to  about  half 
per  cent,  of  the  nitroglycerine,  it  is  now  only  one  quarter 
per  cent. 

After-separation. — The  after-separating  house  con- 
tained large  load  vcssols  with  conical  tops  provided 
with  a  small  glass  separation  cylinder  in  the  centre. 
The  small  quantities  of  nitroglycerine  settling  out  from 


the  waste  acid  were  removed  from  time  to  time  by  means 
of  a  metal  skimmer,  and  drowned  in  a  small  washing 
tank  full  of  water.  Apart  from  the  fact  that  de- 
compositions of  the  acid  nitroglycerine  occasionally 
took  place,  this  house  was  an  expensive  one  to  instal 
and  maintain,  and  required  constant  supervision  as 
long  as  any  waste  acid  was  present  in  it.  The  quantity 
of  nitroglycerine  that  was  recovered  was  incommensurate 
with  the  labour  required  and  the  cost  of  maintaining 
the  installation. 

The  after-separating  house  has  for  some  time  ceased 
to  exist  at  the  Royal  Gunpowder  Factory.  To  enable 
us  to  dispense  with  this  house,  we  made  use  of  the  fact 
that  the  addition  of  water  to  the  waste  acid  not  only 
prevented  the  formation  of  more  nitroglycerine,  but 
absorbed  any  nitroglycerine  existing  as  such  in  a  fine 
state  of  division  in  the  waste  acid.  In  the  original 
experiments  it  was  ascertained  that  at  the  normal  working 
temperature  of  the  factory,  viz.,  from  10°  C,  to  15°  C, 
the  addition  of  2  per  cent,  of  water  sufficed  to  prevent 
the  separation  of  nitroglycerine  from  the  waste  acid  on 
storage.  An  accident  with  a  drum,  of  nitroglycerine 
waste  acid,  which  occurred  at  an  acid  factory  in  January, 
1906,  led  to  further  experiments  being  carried  out  by  us 
on  this  point.  Waste  acids  from  actual  nitrations  were 
operated  upon.  These  were  kept  at  various  temperatures 
for  considerable  periods  without  and  with  an  addition 
of  2  per  cent,  and  5  per  cent,  of  water.  The  results 
showed  that  when  any  nitroglycerine  did  separate  from 
the  acids,  the  quantity  separated  varied  inversely  with 
the  temperature  of  storage,  that  2  per  cent,  of  water 
did  not  entirely  prevent  the  separation  of  nitroglycerine 
below  10°  C,  and  that  with  5  per  cent,  of  water  no  nitro- 
glycerine separated,  even  when  the  acids  were  kept  at  a 
temperature  of  0°  C.  Experiments  carried  out  at  the 
same  time,  in  which  nitroglycerine  was  actually  added 
to  waste  acids  containing  different  percentages  of  added 
water  at  the  same,  and  at  different,  temperatures,  brought 
out  the  fact  that  the  absorptive  power  of  the  acids 
increased  with  the  increasing  percentages  of  water,  and 
with  rise  of  temperature.  These  latter  experiments 
explained  the  cause  of  the  phenomena  observed  in  the 
manufacturing  experiments  referred  to  above. 

The  study  of  the  influence  of  the  addition  of  water 
to  waste  acid  led  to  the  method  of  dealing  with  waste 
acid  by  after-separation  in  a  special  house  being 
abandoned  in  favour  of  a  simpler  and  less  expensive 
method.  The  waste  acid  is  now  allowed  to  remain  in 
the  nitrator-separator  until  it  is  required  for  another 
nitration,  any  nitroglycerine  separating  in  the  interval 
being  displaced  in  the  usual  way  into  the  pre-wash  tank. 
This  further  separation  of  the  nitroglycerine  is  promoted 
by  cooling  down  the  waste  acid.  When  the  nitrator 
is  to  be  emptied,  every  trace  of  nitroglycerine  is  removed 
from  the  surface  of  the  acid ;  the  quantity  of  waste 
acid  required  for  the  displacement  of  a  subsequent  charge 
is  then  run  out  of  the  nitrator  into  an  egg,  and  blown 
into  the  displacing  acid  tank  in  the  charge  house.  To 
the  remainder  of  the  waste  acid  in  the  nitrator,  2  per 
cent,  of  water  is  added,  the  contents  of  the  nitrator, 
meanwhile,  being  strongly  agitated  by  means  of  com- 
pressed air.  The  waste  acid  is  then  sent  into  an  egg 
and  blown  over  to  a  tank  in  the  denitrating  house.  As 
a  further  precaution  against  a  possible  separation  of 
nitroglycerine,  all  waste  acid  is  kept  at  a  temperature 
of  about  15°  C. 

The  plant  and  the  systems  of  manufacture  we  have 
described  in  detail,  are  shown  diagrammatioally  on 
diagrams  No.  t;  and  No.  7.  Diagram  No.  t>  exhibits  a 
factory  typical  of  many  in  this  country  and  abroad. 
Diagram  No.  7  is  a  diagram  of  the  nitroglycerine  plant 
of  the  Royal  Gunpowder  Faotory  and  of  some  other 
English  and  foreign  works.  The  plants  shown  on  the 
diagrams  are  both  for  the  nitration  of  a  charge  of 
1920  lb.  of  glycerine.  The  Royal  Gunpowder  Factory 
diagram  No.  7  differs  from  (he  factory  shown  on  diagram 
No.  o  in  the  following  main  points  :  — 

1.  Reduced  total  elevation  It)  ft.,  against  33t  ft., 
measuring  from  the  top  of  the  nitrator  to  the  bottom 
of  the  wash  water  settling  tank. 

2.  I>ess    total    ground    area.     The    simplest    way    to 
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estimate  this  is  to  take  the  number  of  the  gutters,  con- 
neoting  house  to  house.  In  diagram  0  plant  there  are 
.">  such  gutters,  in  diagram  7  plant  only  3,  so  that  the 
respective  ground  areas  are  as  5  to  3.  For  a  5.000  lb. 
limit  of  nitroglycerine  the  length  of  each  connecting 
gutter  measured  from  outside  to  outside  of  any  two 
houses,  must  be.  according  to  the  Home  Office  distances, 
51   yards. 

3.  Omission  of  the  separating  house. 

4.  Omission  of  the  after-separating  house. 

5.  Fewer  pieces  of  apparatus.  For  nitrating  and 
separating  there  are  5  vessels  in  diagram  6  plant  and 
2  in  diagram  7  plant ;  for  diagram  6  plant  there  is  also 
the  addition  of  the  after-separating  house  apparatus. 

6.  Abolition  of  all  cocks,  except  those  for  acid  to 
and  from  the  nitrator-separator. 

7.  Measuring  acids,  glycerine,  and  nitroglycerine, 
instead  of  weighing  them. 

S.  Introduction  of  labyrinths  for  all  washing  waters. 
9.  Simplification  of  plant  generally. 
The  Royal  Gunpowder  Factory  plant  tends  to  increased 
safety  in  manufacture  for  the  following  reasons  : — 

1.  The  absence  of  earthenware  cocks  removes  the 
risks  attendant  on  their  use.  These  risks  are,  friction 
due  to  the  presence  of  some  foreign  substance,  jamming 
due  to  nitroglycerine  freezing  or  through  want  of  lubrica- 
tion, and  decomposition  of  acid  nitroglycerine  lfedging 
in  them. 

2.  The  removal  of  the  nitroglycerine  from  contact 
with  the  acid  as  it  separates  out  from  it. 

3.  The  presence  of  the  cooling  coils  during  separation 
in  the  nitrator-separator. 

4.  In  factories  where  nitration  and  separation  are 
carried  out  in  separate  houses,  the  undesirable  operation 
of  running  the  mixture  of  acids  and  nitroglycerine  down 
a  more  or  less  exposed  gutter  is  avoided. 

It  is  important  to  note  from  the  point  of  view  of  risk 
to  personnel,  that  for  any  given  output,  fewer  men  are 
required  for  working  diagram  7  plant  than  for  working 
diagram  6  plant,  and  the  whole  of  the  former  plant  being 
enclosed  and  provided  with  arrangements  for  carrying 
off  both  acid  and  nitroglycerine  fumes,  the  men  work 
under  much  more  healthy  and  pleasant  conditions.  In 
addition  to  the  increased  yield,  amounting  to  at  least 
15  per  cent.,  there  are  many  other  economical  advantages 
which  it  is  unnecessary  to  enumerate. 

We  wish  in  conclusion  to  refer  to  a  matter  we  consider 
of  paramount  importance  in  connection  with  the  safe 
manufacture  of  nitroglycerine,  and  that  is  the  absolute 
necessity  of  entirely  dispensing  with  the  use  of  any  heavy 
or  hard  loose  tools  and  implements  in  the  houses.  The 
abolition  of  all  such  articles  has  been  a  guiding  principle 
with  us  in  designing  and  perfecting  the  plant  which  we 
have  described,  and  that  we  have  succeeded  in  accom- 
plishing this  will  be  evident  from  an  inspection  of  the 
list  of  tools  and  implements  allowed  in  the  various 
houses. 

The  lists  of  authorised  articles  are  termed  "  Use  lists," 
and  the  use  lists  for  the  various  houses  are  as  follows  :  — 


Wastrwater    Filtering 
Articles.  Nitrating   Washing      settling     and  mixing 

house.        house.         house.     I      house. 


Bags,  rubber 

Bottles,  guttapercha 
Buckets,  rubber. . . 
Covers,         bucket, 
guttapercha  .... 

Flannels 

Gauntlets,  rubber  . 
Gauntlets,  leather 
Overshoes,  rubber 

Socks  

Thermometers  .... 


1 


The  list  for  any  one  house  is  posted  upon  a  board 
near  the  entrance  of  that  house.  This  board  also  shows 
the  quantity  of  explosives  and  the  number  of  men  allowed 
in  the  house  in  accordance  with  the  usual  practice  in 
explosives  factories  as  required  by  His  Majesty's  Inspectors 
of  Explosives. 

Some  of  the  more  recent  accidents  which  have  occurred 


in  nitroglycerine  manufacture  have  been  attributed  to 
the  dropping  or  fall,  or  knocking  over  of  some  heavy 
tool  or  implement,  and  in  view  of  the  fact  that  we  have 
proved  that  the  presence  of  any  such  articles  in  houses 
used  for  the  manufacture  of  nitroglycerine  is  absolutely 
unnecessary,  we  venture  to  hope  that  it  will  not  be  long 
before  His  Majesty's  Inspectors  of  Explosives  will  require 
that  tools  and  implements  likely  to  cause  an  accident 
shall  be  excluded  altogether  from  the  houses,  and  that 
"  use  lists  "  shall  be  affixed  to  every  house  in  the  same 
way  that  "  limits  "  of  explosives  and  men  now  are. 

We  are  indebted  to  the  Master  General  of  the  Ordnance 
for  permission  to  publish  this  paper. 

Discussion. 

The  Chairman  mentioned  the  difficulties  which  in  the 
early  days  attended  the  use  of  glycerin  prepared  from 
soap  lyes  in  the  manufacture  of  nitroglycerin.  Frequently 
there  was  a  separation  of  flocculent  matter,  sometimes 
honeycombing  the  whole  mass  of  the  nitroglycerin.  The 
authors  had  mentioned  impure  acid  as  causing  this  abnor- 
mality ;  but  in  his  own  experiments  chemically  pure  acid 
was  always  used.  He  could  mention  several  substances 
which,  added  in  minute  quantities  to  the  glycerin, 
would  produce  the  separation  of  flocculent  matter. 
Moreover,  this  flocculent  matter  was  not  only  confined 
to  soap  lye  glycerin.  He  should  therefore  like  to  ask 
whether  the  authors  could  throw  any  further  light  upon 
the  cause  of  this  separation.  He  noticed  that  they  had 
got  over  the  difficulty  in  a  very  ingenious  manner  by 
floating  it  off.  Regarding  the  reaction  of  the  sulpho- 
esters  of  glycerol,  some  light  might  be  thrown  on  the 
equation  by  the  fact  that  on  trying  to  prepare  glycerides 
from  glycerine  sulphate  with  fatty  acids,  only  mono-  and 
di-glycerides,  and  not  tri-glycerides  were  obtained. 

Mr.  H.  F.  Donaldson  referred  to  the  great  advantages 
which  accrued  from  every  effort  to  eliminate  danger  in 
hazardous  operations  which  attached  to  such  things  as 
cooks  in  the  nitroglycerin  apparatus.,  and  to  the  exclusion 
of  all  but  absolutely  necessary  movable  appliances  in 
houses  devoted  to  this  manufacture.  The  paper  con- 
tained valuable  information  on  the  chemical  side  of  the 
question,   as  it  certainly  did  on  the  safety  of  personnel. 

lit. -Col.  Sir  Hilaro  Barlow  said  the  point  of  greatest 
interest  to  him  in  connection  with  any  paper  on  explosives 
was  that  of  safety.  All  who  had  to  do  with  the  British 
workman  would  know  the  extraordinary  importance 
of  making,  if  possible,  every  safety  appliance  in  a  factory 
automatic  ;  e.g.,  they  would  grasp  the  importance  of 
getting  rid  of  stop-cocks  for  nitroglycerin  and  using 
instead  an  india-rubber  pipe.  He  might  also  refer  to 
the  necessity  of  preventing  every  sort  of  movable 
apparatus,  especially  things  of  weight,  being  in  the  work- 
shops, and  having  everything  that  was  possible  fastened 
to  the  walls  so  that  they  could  not  be  moved.  Sir 
Frederick  Nathan  had  reduced  that  to  a  fine  art. 
Unfortunately,  in  his  own  department  he  had  a  large 
number  of  tools,  gauges,  etc.,  which  could  not  be  so 
fastened,  but  it  was  desirable  that  such  arrangements  as 
had  been  suggested  should  be  made  as  far  as  possible. 

Prof.  R.  Meldola  thought  that  the  investigation  of 
the  flocculent  matter  referred  to  in  the  paper  as  well  as 
by  the  Chairman  might  throw  some  light  on  the  course 
of  chemical  events.  It  might  be  due  to  the  glycerin  ; 
and  he  asked  whether  it  was  used  as  it  came  from  the 
makers ;  or,  did  it  go  through  any  process  of  purifica- 
tion ?  That  seemed  to  be  one  of  the  independent  variables 
they  had  not  heard  much  about.  He  presumed  that  the 
quality  of  the  commercial  glycerin  varied  according  to 
source,  and  it  might  introduce  fluctuating  elements 
which  would  have  to  be  reckoned  with. 

Mr.  W.  F.  Reid  said  not  only  had  the  improved  arrange- 
ments introduced  by  the  authors  resulted  in  a  reduction 
of  risk  to  the  work-people,  but  this  had  been  attended 
with  great  economy.  They  knew  that  a  yield  of  nitro- 
glycerin of  from  214  to  216  per  cent,  used  to  be  considered 
very  good,  whereas  they  had  now  got  to  229  per  cent, 
or  over. 

The  separation  of  nitroglycerin  from  the  waste  acids 
was  first  done  by  the  Boutmy-Faucher  process.     Sulpho- 
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glycerin  was  made  by  mixing  glycerin  with  sulphuric 
acid,  during  which  operation  a  certain  amount  of  heat 
was  liberated  ;  and  it  was  supposed  that  when  this 
sulpho-glycerin  was  nitrated  there  would  be  a  smaller 
evolution  of  heat  and  consequent^'  less  danger  ;  but 
as  a  matter  of  fact  the  reverse  was  the  case.  There 
was  such  a  slow  separation  of  nitroglycerin  from 
the  waste  acids  that  they  frequently  fired,  and 
consequently  the  process  had  to  be  abandoned.  The 
scum  which  formed  between  the  nitroglycerin  and  the 
acids  after  nitrating  was  really  a  collection  of  vesicles  ; 
and  when  this  was  filtered  through  sand,  a  very  small 
quantity  of  impurity  was  obtained  in  which  he  had 
found  fatty  acids,  iron,  and  lead,  but  in  what  particular 
form  they  existed,  and  why  they  formed  that  particular 
vesicular  structure  between  the  two  layers  of  liquid, 
it  was  difficult  to  say.  He  would  be  interested  to  hear 
from  the  authors  whether  they  now  frequently  came 
across  glycerin  which  caused  trouble  in  nitration  or 
'  separation.  He  believed  that  now  the  manufacturers 
of  glycerin  knew  what  was  required  so  well  that  they 
produced  an  article  much  more  regular  in  quality  and 
safer  than  it  used  to  be. 

He  had  recently  tested  a  number  of  glycerins  of  various 
origins,  by  nitrating  in  vacuum  vessels,  in  order  to  measure 
the  amount  of  heat  produced,  and  had  obtained  some 
rather  curious  results  ;  but  he  had  not  been  able  exactly 
to  find  out  the  particular  bodies  which  produced  these 
different  results  between  glycerins  which  by  the  ordinary 
tests  showed  no  difference  whatever  though  there  was 
a  great  difference  in  nitrating.  In  distilling  glycerin  no 
doubt  some  fatty  acids  passed  over  which  were  of  the 
same  boiling  point,  and  when  these  were  nitrated  they 
were  not  so  easily  purified,  and  might  produce  unexpected 
results.  With  regard  to  the  separation,  in  this  plant  he 
thought  a  most  ingenious  method  had  been  devised  for 
raising  the  whole  body  of  liquid  instead  of  skimming  off 
or  separating  in  a  separating  funnel.  Many  years  ago  he 
tried  a  method  which  worked  very  well,  but  he  abandoned 
it  for  reasons  partly  connected  with  the  safety  of  the 
work-people,  and  partly  from  difficulty  in  the  mechanical 
arrangements ;  he  lowered  a  vessel  of  lead  into  the 
liquid  thus  causing  the  latter  to  rise  and  the  top  layer 
flowed  over  a  lip  at  the  side.  Possibly  some  modifications 
of  that  process  might  be  utilised  if  there  was  any  reason 
why  fresh  acid  should  not  be  added  ;  but  as  this  was 
usually  not  the  case  the  method  described  that  evening 
was  one  which  ought  to  be  adopted  in  every  factory. 
He  should  like  to  ask  with  regard  to  the  drowning  arrange- 
ments whether  the  drowning  tap  had  been  often  used, 
and  whether  there  was  a  sufficiently  rapid  emptying  of 
the  charge  to  prevent  over-heating. 

Softening  the  water  also  eliminated  a  great  danger. 
Sometimes  guncotton  or  collodion  cotton  did  not  pass 
the  heat  test ;  this  was  no  doubt  often  owing  to  the 
water  used  in  the  manufacture.  As  to  the  question  of 
sodium  carbonate  in  the  nitroglycerin,  Sir  Frederick 
Nathan  made  a  very  pertinent  remark  with  regard  to 
its  action  on  the  flame,  although  he  understood  a  certain 
percentage  was  considered  necessary  for  it  to  pass  the 
heat  test. 

Major  Cooper-Key  said  that,  although  they  did  not 
call  on  manufacturers  to  have  "  Use  lists"  hung  up  in 
all  the  buildings  on  account  of  the  expense,  they  would 
be  exceedingly  glad  if  they  did  do  so,  and  he  hoped  the 
suggestion  thrown  out  that  evening  might  load  to  their 
general  adoption.  Although  the  Home  Office  Inspectors 
did  not  insist  on  their  being  posted  up,  they  acted  in  the 
spirit  of  the  regulation  by  refusing  to  allow  any  article, 
either  hard  or  heavy,  to  be  present  in  any  shed  containing 
nitroglycerin. 

Mr.  R.  B.  Poixitt  said  he  gathered  that  the  authors 
considered  that  they  could  take  the  use  of  eight  parts  of 
mixed  acid,  and  a  yield  of  'JIB  per  cent.,  as  representing 
modern  practice,  for  the  purpose  of  comparing  the  latter, 
with  Waltham  Abbey  praotice,  but  In-  thought  it  was 
too  high  a  ratio  and  too  low  ;i  yield  to  bake,  lb'  know 
from  practical  experience,  and  no  doubl  many  others 
knew  it  also,  thai  it  was  quite  possible  to  work  with  seven, 
or  seven  and  a  quarter,  parts  of  mixed  acid  of  ordinary 


composition,  containing  about  5  per  cent,  of  water,  to 
one  part  of  glycerin  and  to  obtain  an  average  yield  of 
well  over  220  per  cent.  With  regard  to  keeping  the 
nitrating  acid  free  from  suspended  mechanical  impurities, 
it  was  surprising  what  a  difference  it  made,  not  only  in 
the  rate  and  sharpness  of  the  primary  separation,  but 
also  in  the  amount  of  nitroglycerin  that  found  its  way 
to  the  secondary  separators,  and  waste-water  tanks. 
It  was  not  difficult  to  prepare  nitrating  acid  practically 
free  from  any  suspended  impurities,  and  the  advantages 
gained  much  more  than  counterbalanced  the  slight 
extra  cost  involved.  Working  in  the  method  referred  to, 
and  at  a  suitable  temperature,  secondary  separators  can 
practically  be  dispensed  with,  without  adding  water  to 
the  waste  acid,  and  the  amount  of  nitroglycerin -bearing 
"  mud  "  collecting  in  the  waste-water  tanks  is  greatly 
reduced.  The  authors  stated  that  they  keep  the  tem- 
perature of  nitration  practically  the  same,  winter  and 
summer,  but  did  not,  he  thought,  say  what  it  was,  and 
it  would  be  interesting  to  have  the  information.  His 
own  experience  was  that  the  temperature  of  nitration 
should  be  kept  as  low  as  it  could  be  without  risk  of  any 
of  the  nitroglycerin  freezing  on  the  coils. 

Dr.  R.  Messel  referred  to  his  attempts,  about  30  years 
ago,  to  introduce  the  use  of  fuming  sulphuric  acid  in  the 
explosive  industry,  partly  for  strengthening  the  mixed 
and  waste  acids,  partly  for  obtaining  an  increase  in  the 
yield  of  trinitrocellulose,  then  the  chief  desideratum 
in  the  manufacture  of  guncotton.  A  real  demand  for 
this  acid  did  not  spring  up,  however,  until  the  manufac- 
ture of  nitroglycerin  came  more  to  the  tore  and  it  was 
shown  that  its  use  resulted  in  a  not  inconsiderable  increase 
in  the  yield  of  nitroglycerin. 

Mr.  H.  de  Mosenthal  thought  that  it  would  not  be 
right  to  leave  the  impression  that  private  factories  did 
not  work  as  advantageously  as  the  Royal  Gunpowder 
Factory  at  Waltham  Abbey  with  regard  to  yields.  As  a 
matter  of  fact  private  factories  obtained  yields  quite  as 
good,  if  not  better.  The  use  of  fuming  sulphuric  acid 
in  the  manufacture  of  nitroglycerin  was  introduced  in 
Great  Britain,  France,  Germany,  Italy,  Austro-Hungary, 
Russia,  the  United  States,  and  South  Africa  several  years 
prior  to  its  introduction  at  Waltham  Abbe}. 

Mr.  Oscar  Gutxmann  said  the  labyrinth  had  been 
devised  by  Mr.  Alarik  Liedbeck  some  40  years  ago,  and  he 
supplied  improved  drawings  of  it  to  Waltham  Abbey.  The 
sponge  filter  was  used  in  the  Boutmy-Faucher  process, 
and  illustrated  in  his  book,  and  a  similar  one  had  been 
described  in  1847.  At  the  factory  at  Paulilles,  a  sponge 
used  for  wiping  up  nitroglycerin  from  the  washing  tank, 
on  being  left  in  the  open  air,  fired,  and  since  that  time 
its  use  had  been  abandoned,  therefore  a  sponge  filter 
should  be  carefully  attended  to. 

The  Chairman  said  nitroglycerin  manufacturers  were 
at  first  only  too  prone  to  blame  the  glycerin.  They 
rightly  refused  anything  that  did  not  comply  with  their 
requirements,  but  the  glycerin  makers  had  successfully 
fulfilled  all  their  demands.  It  should,  however,  be 
pointed  out  that  the  nitroglycerin  makers  showed  by 
their  own  specilications  some  curious  notions  as  to  possible 
impurities  in  glycerin.  Thus  they  specified  that  glycerin 
must  not  curdle  on  passing  nitrous  acid  through  it,  their 
idea  evidently  being  that  glycerin  always  contained 
oleic  acid.  This  specification  was  still  in  vogue.  In 
reality  glycerin  was  nowadays  delivered  of  such  purity 
that  it  was  the  last  thing  the  nitroglycerin  makers  could 
blame. 

Sir  F.  N.viu  \n.  in  reply,  said  the  point  which  had  been 
most  frequently  referred  to  in  the  discussion  was  the 
presence  of  floooulenl  matter  in  nitroglycerin.  What 
it  was,  .Mr.  Eteid  had  described,  but  how  to  prevent  it. 
and  why  it  occurred  with  some  glycerins  and  not  with 
others,  were  questions  which  although  thoy  had  been 
worked  upon  for  a  considerable  time,  had  not  yet  been 

satisfactorily  solved.  lie  was  inclined  to  think  however 
that    it    was   not    the  difficulty    it    used    to    be.       Dynamite 

glycerin    manufacturers   probably    knew    their    business 

better  than  they  did.  and  they  certainly  produced  i 
glyoerin   which  did  not  give  so  much    trouble    from    this 
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cause  as  it  mad  to  do.      Again  there  was  no  doubt  that 
now  that,  instead  of  its  accumulating  as  a  liver  between 
the  nitroglycerin  and  the  waste  acid  as  it  did  in   the  old 
form   of   separator;   it    came   up   and   was  removed  with 
the    nitroglycerin    during    the    separation    in     the     new 
form   of   nitrator-senarator ;    it   gave  no  trouble.     It   no 
doubt   resulted    from    the   presence   in    the    glycerin    of 
resinous  substances,   tatty   acids  and  organic   impurities. 
but   ordinary   chemical    tests   on    glycerin    as    delivered 
in  bulk  failed  to  detect  more  of  these  substances  in  one 
sample  than  in  others.     The  Chairman  had  asked  if  they 
knew  anything  about   di-nitroglycerin.    and    tetra-nitro- 
glyeerin  ;    he  could  only  say  they  had  devoted  themselves 
entirely  to  tri-nitroglycerin,  and  so  far    had  «iot    done 
any    work    on    either    of    those    other    forms.     Di-nitro- 
glycerin might  have  a  future  in  connection  with  explosives, 
and  several  patents  had  been  taken  out  recently  for  its 
preparation  and  use,  but  as  he  had  no  experience  with 
regard  to  it   he  hesitated  to  express  any  opinion.      It 
appeared   to  him.   however,   that  there   would   be   some 
difficulty    in    getting    pure    diuitroglycerin     free     from 
other  nitroglycerines.     He  was  happy  to  say,   in  reply 
to  Mr.   Reid,  that  during  his  sixteen  years  at  Waltham 
Abbey  they  had  never  had  occasion  to  drown  a  charge, 
but  they  did  know  that  their  arrangements  would  meet 
the   case    if   unfortunately   it    became   necessary.     They 
had  tested  them,  and  knew  that  the  rate  of  drowning 
was  fairl}-  rapid,  and  the}'  had  the  additional  advantage 
that  cold  water  was  being  added  to  the  drowning  tank 
along  with  the  nitroglycerin  and   acid.     As  regards   the 
average  proportion  of  acid  to  glycerin  being  in   practice 
7  or  ~i  to  1,  their  information  rather  tended  to  support 
the  figure  they  had  quoted  of  8  to  1,  which  they  believed 
was  the  figure  used  recently   in   most  factories  in   this 
country,   and  in  German}'.     The  glycerin    before    being 
used  was  submitted  to  all  the  usual  chemical  tests  and 
to  the  nitration  test,  and  that  was  not  a  laboratory  one, 
because  experience  showed  that  laboratory  nitration  tests 
were-  fallacious  as  a  guide  to  what  would  happen  in  manu- 
facture.    From    every    consignment    of     glycerin     they 
received  a  drum  was  selected  at  haphazard  and  nitrated 
on   the   manufacturing  scale,   and   only  if  it  was   satis- 
factory did  they  accept  the  consignment.     For  a  long 
time  now  it  had  not  been  necessary  to  reject  any  con- 
signment owing  to  its  failing  to  pass  this  test.      With 
regard   to   the  labyrinth  referred   to  by  Mr.  Guttmann, 
they  had  not  been  able  to  name  the  authors  of  all  their 
improvements.     The  idea  of  the  labyrinth  was  certainly 
suggested    by   Mr.    Guttmann    many   years   ago,    though 
not  perhaps  for  quite  the  same  purpose  for  which  it  was 
now  used  at  Waltham  Abbey.     Mr.  Guttmann  suggested 
that  the  labyrinth   should   take  the  place   of  the   wash 
water  settling  tank  and  supplied  a  drawing  of  it  as  used 
at  Hayle.     They  had  rather  extended  the  principle  and 
put  labyrinths  in  after  every  vessel  from  which  washing 
waters  were  run,  so  as  to  trap  as  much  nitroglycerin  as 
possible  before  it  got  down  to  the  wash  water  settling 
house.     He  was  glad  to  say  they  had  not  had  any  signs 
of  any  failure  with  the  sponge  filter. 

Mr.  W.  Rintottl  said  a  paper  by  H.  Lemaitre  on 
the  analysis  of  nitroglycerin  waste  acid  (Monit.  Scient., 
Dec,  1907),  had  recently  come  to  his  notice,  in  which 
it  was  suggested  that  the  nitroglycerin  present  could 
be  determiued  by  extraction  with  chloroform.  From 
the  curves  given  in  the  paper,  it  would  be  seen  that  the 
result  so  obtained  would  be  about  50  per  cent,  too  low. 
Lemaitre  assumed  that  all  the  glycerin  in  the  waste 
acid  existed  as  a  nitroglycerin  in  solution,  whereas 
they  had  shown  that  this  was  not  the  case.  The 
fall  of  the  heat  test  of  nitroglycerin  on  repeated  filtration 
was  probably  due  to  the  fact  that  the  first  traces  of 
decomposition  products  were  absorbed  by  the  moisture 
and  sodium  carbonate  present.  Whatever  the  cause, 
the  fact  remained  that,  if  nitroglycerin  showing  a  high 
heat  test  was  repeatedly  filtered  through  paper,  there 
heat  test  in  all  such  cases  fell,  and  in  so  regular  a  manner 
as  to  suggest  that  the  heat  test  of  pure  nitroglycerin, 
carried  out  under  standard  conditions,  was  really  constant, 
and  that  it  was  impossible  to  get  pure  nitroglycerin 
to  stand  a  prolonged  test. 


Manchester  Section. 


Meeting  held  at  Manchester  on  Fridaij,  February  1th,  1908. 

DE.    J.    F.    THORPE   IN    THE    CHAIR. 

SOME  APPLICATIONS  OF  THE  "  CLARIFICATION 
TEST"    TO    SEWAGE    AND    EFFLUENTS. 

BY   OILBERT   JOHN    FOWLER,    D.SC.,    F.I.O., 
SAM  EVANS,  B.SC.  (TECH.),   AND    ARTHUR  CHADWICK   ODDIE. 

Introduction. — In  a  paper  read  before  this  Society 
in  May,  lOOS^1)  attention  was  drawn  to  the  importance 
of  determining  the  proportion  of  the  suspended  matter 
in  sewage  and  effluents  which  is  present  in  the  colloidal 
state,  or  in  a  state  of  fine  division  or  emulsion,  as  this 
constitutes  potential  solid  matter  which  has  to  be  ulti- 
mately dealt  with.  Reference  was  made  to  previous 
work  on  the  subject  (2)  and  a  number  of  results  were  given, 
obtained  by  submitting  samples  of  sewage  from  various 
sources  and  of  sewage  and  septic  tank  effluent,  to  dialysis 
in  parchment  cylinders.  The  importance  of  the  subject 
has  been  since  fully  recognised,  and  numerous  papers  (3) 
have  appeared  dealing  with  various  aspects  of  the  question. 

The  object  of  the  present  paper  is  to  record  a  number 
of  results  which  have  been  obtained  by  precipitation 
of  the  colloidal  and  finely  suspended  matters  by  means 
of  basic  ferric  acetate,  a  method  originally  suggested 
by  Riibner,  (*)  and  mentioned  by  Fowler  and  Ardern  in 
the  paper  already  referred  to,  (5)  which,  for  the  sake  of 
brevity,  is  here  spoken  of  as  the  "  clarification  test." 
This  method  has  been  found  to  yield  as  instructive 
results  as  the  method  of  dialysis,  while  it  occupies  much 
less  time,  and  probably,  in  consequence,  is  less  liable  to 
error. 

Clarification  test. — The  method  adopted  is  as  follows  :  — 
To  200  c.c.  of  the  sample  in  a  conical  flask  are  added 
2  c.c.  of  a  5  per  cent,  solution  of  sodium  acetate  and 
2  c.c.  of  10  per  cent,  ferric  ammonium  alum  solution, 
the  whole  shaken  and  placed  over  a  Bunsen  burner. 
Immediately  the  liquid  begins  to  boil  the  flame  is  turned 
down  and  the  liquid  kept  just  on  the  boil  for  two  minutes. 
It  is  then  removed,  cooled  under  the  tap,  and  filtered, 
introducing  as  little  of  the  precipitate  on  to  the  paper 
as  possible.  In  this  way  a  clear  filtrate  is  obtained  which, 
therefore,  may  be  taken  for  practical  purposes  to  contain 
only  substances  in  "  true  "  solution.  The  filtrate  is 
then  analysed  and  the  results  compared  with  those 
obtained  before  clarification. 

The  precise  period  and  method  of  boiling  were  chosen 
after  a  number  of  trials  as  being  those  which  allowed  no 
more  liquid  to  be  evaporated  than  was  equal  to  the  volume 
of  the  reagents  added,  the  concentration  of  the  sample 
is  thus  unaffected  by  the  clarification.  A  number  of 
blank  experiments  showed  that,  at  any  rate  in  dealing 
with  sewage  and  effluents,  the  errors  introduced  by 
the  addition  of  reagents  and  by  the  use  of  ordinary  filter 
paper  were  inappreciable,  especially  as  the  chief  value 
of  the  test  lies  in  its  use  as  a  rapid  method  of  comparing 
a  number  of  samples,  any  small  error  therefore  being 
common  to  all.  \ 

The  exact  method  of  estimating  the  amount  of  oxidis- 
able  matter  present  in  the  unclarified  and  clarified  sample 
is  a  matter  of  more  importance.  It  was  at  first  thought 
that  boiling  with  acid  permanganate  and  titrating  with 
oxalic  acid,  generally  known  as  the  Kubel  method,  would 

(*)  G.  J.  Fowler  and  E.  Ardern,  "  Suspended  Matter  in  Sewage 
and  Effluents  "  (this  J.,  1905,  483). 

(2)  Manchester  Corporation  River3  Committee,  Annual  Report 
for  Year  ending  March,  1901,  pp.  40 — 41. 

O.  Krohnke  and  W.  Biltz,  Hygien.  Rundschau,  1904,  9.  Ber., 
1904,  1745.     (This  3.  1904,619.) 

(8)  A.  S.  Jones  and  W.  O.Travis,  Proc.  Inst.  Civil  Eng.,  1905— 

1906,  Paper  No.  3599.  F.  R.  O'Shaughnessy  and  H.  W.  Kinnersley, 
this  J.,  1906,  719.  J.  H.  Johnston,  J.  Roy.  Sanitary  Inst.,  1906, 
548.  J.  W.  Ellms  and  J.  F.  Snell,  Zeits.  angew.  Chem.,  1906, 
35.     W.    Biltz   and  O.  Krohnke,  Cer.  Ing.,    1907,   350.     (This  J. 

1907,  711.)     W.  O.  Travis.  Contract  J.,  Dec.  11  and  18,  1907. 

(*)  M.  Riibner,  "Das  Stadtische  Sielwasserund  seine  Besuehung 
zur  Flussverunreinigung,"  Archiv.  fur  Hygiene,  14. 
(*)  Loc.  cU 
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result  in  a  saving  of  time.  A  number  of  experiments 
varying  the  proportion  of  reagents  to  sample,  time  of 
boiling,  &c,  showed  that,  if  concordant  results  were  to 
be  obtained,  the  amount  of  permanganate  used  must  be 
carefully  proportioned  to  the  amount  of  oxidisable  matter 
present,  and  consequently  time  is  occupied  in  preliminary 
estimations  of  this  proportion.  The  ordinary  4  hours' 
test  was  finally  chosen  as  being  the  most  satisfactory 
determination  for  the  purpose.  At  the  same  time,  it 
is  possible  if  the  utmost  rapidity  is  important,  to  obtain 
useful  comparative  results  if  shorter  periods  are  taken 
for  the  action  of  the  permanganate,  e.g.,  1  hour  or  even 
3  minutes.  In  all  cases  if  appreciable  quantities  of 
nitrites  are  present  in  solution,  these  must  be  allowed 
for  by  heating  the  clarified  solution  with  acid  and  urea, 
redetermining  the  oxygen  absorbed,  and  correcting 
accordingly.  Further  information  as  to  the  nature  of 
the  organic  matter  in  solution  and  suspension  is  afforded 
by  the  determination  of  the  albuminoid  ammonia  or 
Kjeldhal  nitrogen    before    and   after   clarification.      This 


colloidal  character  or  not.  As  a  matter  of  fact,  as 
Zsigmondy  (7)  has  pointed  out,  no  absolute  distinction  can 
be  drawn  between  substances  in  suspension,  in  colloidal 
solution,  and  in  crystalloidal  solution. 

In  the  following  and  other  tables  the  figures  given, 
unless  otherwise  stated,  are  those  representing  the  oxygen 
absorption,  or  the  albuminoid  ammonia  due  either  to 
colloids  or  crystalloids,  these  figures  being  calculated  as 
follows  : 

In  the  case  of  the  clarification  method: — X  =  oxygen 
absorbed  in  4  hours  by  unclarified  sample  ;  and  y  =  that 
absorbed  by  the  clarified  sample;  then  x -y  =  oxygen 
absorbed  by  the  colloids  and  j/  =  that  absorbed  by  the 
crystalloids. 

In  the  case  of  the  dialysis  method: — X  =  oxygen 
absorbed  in  4  hours  by  liquid  outside  dialyser ;  and 
2/  =  that  absorbed  by  liquid  inside  dialyser  ;  then  x—y  = 
oxygen  absorbed  by  the  colloids,  and  2y  =  that  absorbed 
by  the  crystalloids. 

The  figures  throughout  are  in  parts  per  100,000. 


Table  I. 
Comparative  dialysis  and  clarification  tests  (average  results. 


Clarification  Test. 

Dialysis. 

Sample, 

4  Hours'  oxygen 
absorption. 

Ammon- 

iacal 
nitrogen. 

Albuminoid 
nitrogen. 

4  Hours'  oxygen                 Albuminoid 
absorption.                          nitrogen. 

Crystal- 
loids. 

Colloids. 

Crystal- 
loids. 

Colloids. 

Crystal- 
loids. 

Colloids. 

Crystal- 
loids. 

Colloids. 

Sewage,   Withington   Works 

(average  5  samples)    . . 

Sewage,   Davyhulme   Works 

Effluent  from  septic  tanks, 

Davyhulme  Works    . . . 

1-26 
5-14 

4-87 

3-95 
3-10 

2-69 

2-16 

0-09 

o-n 

1-38 
4-42 

3-94 

2-19               0-08 
3-32                 — 

2-69                — 

0-10 

is  especially  valuable  where  sulphides  are  likely  to  be 
present,  as  these  are  either  oxidised  or  precipitated  by 
the  h\drated  oxide  of  iron,  and  therefore  are  not  included 
in  the  estimation  of  crystalloids,  but  may,  on  the  contrary, 
be  included  in  the  unclarified  samples  as  colloids. 

Comparison  of  dirdysis  and  clarification  method. — It 
was  of  interest,  in  the  first  place,  to  determine  how  far 
the  results  given  by  the  clarification  test  were  comparable 
with  those  given  by  dialysis.  A  number  of  comparative 
analyses  were  therefore  made  by  the  clarification  and 
dialysis  method,  both  at  the  Davyhulme  works,  where 
much  trade  effluent  is  present  in  the  sewage,  and  at  the 
Withington  works,  which  receives  only  domestic  sewage. 
The  method  used  for  dialysis  was  the  same  as  described 
in  Fowler  and  Ardern's  paper  (6)  In  all  cases,  unless 
specially  stated,  the  samples  were  examined  after  2  hours' 
settlement.  This  procedure  is,  of  course,  quite  empirical, 
but  for  practical  purposes  it  is  sufficient  to  distinguish 
between  those  matters  which  settle  readily  and  are  con- 
sequently eliminated  after  2  hours'  standing,  and  those 
which  still  remain  in  suspension,   whether  of  a  strictly 


An  examination  of  the  table  shows  that  although  the 
oxygen  absorption  figures  by  the  two  methods,  dialysis 
and  clarification,  are  not  identical,  yet  the  relation  between 
the  samples  as  regards  matters  in  true  solution  and  in 
fine  suspension  respectively  is  of  the  same  order  in  both 
caees.  It  will  be  seen,  however,  that  if  a  sample  contains 
a  large  proportion  of  "  colloids  "  the  dialysis  method 
tends  to  give  rather  low  oxygen  absorbed  figures  for  these. 
On  the  other  hand,  if  the  proportion  of  "  crystalloids  " 
is  large,  lower  results  for  these  are  given  by  the  dialysis 
than  by  the  clarification  method.  This  is  to  be  expected 
in  view  of  the  fact  that  the  dilution  necessary  for  dialysis 
and  the  time  required  for  equilibrium  to  be  set  up  is 
likely  to  have  a  greater  proportionate  effect  on  whichever 
class  of  oxidisable  matter  is  present  in  greater  amount. 
This  supposition  is  upon  the  whole  confirmed  by  the 
results  recorded  in  Table  IT.  The  samples  were  tested 
at  once,  after  24  hours  standing  alone,  and  after  24  hours 
standing  after  mixing  with  an  equal  volume  of  water. 
The  figures  for  Davyhulme  sewage  are  the  average  of  seven 
analyses,  which,  owing  to  the  presence  of  trade-effluents, 
&c.,  showed  considerable  variation  among  themselves. 


Table  II. 
To  show  effect  on  various  samples  of  standing  in  presence  of  air  before  and  after  dilution,  to  compare  with  dialysis 

experiment. 


4  Hours'  oxygen  absorption. 

January,  1908. 

Original  sample. 

Original  sample  alter 

standing  24  hourB  in 

contact  with  air. 

Mixture  of  1  vol.  sample 

and    1   vol.  water  after 

standing  24  hours  in 

contact  with  air. 

Crystalloids. 

Colloids. 

Crystalloids.           Colloids. 

Crystalloids.* 

Colloids.* 

Tank  effluent. 

0*88 

0-77 
0-40 
0-:i4 
5  20 

1-80 
1-74 
0-67 
0-36 
364 

0-00 
0-56 
0*84 

0-24 
4  71 

1.80 
■•88 
0*86 

CI-lll 

8*06 

0-29 
0*27 

0-20 
0-17 
8  70 

0-72 
0-79 
0-20 
0-14 
164 

*  Figures  in  these  columns  to  be  doubled  for  comparison  with  the  other  reBuitB. 
(*)  Loc.  cit.  (')  "  Zur  Erkenntniss  der  Colloide,"  Fischer,;. Jena. 
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In  the  0U6  of  the  Withington  sewage  samples  some 
comparative  determinations  of  albuminoid  nitrogen  are 
given  in  Table  T.  These  agree  well  as  regards  the  matters 
in  true  solution,  hut  show  considerable  variation  in  reaped 
to  the  colloidal  matters.  In  presenee  of  suspended 
matter  it  is.  however,  well  known  that  the  albuminoid 
nitrogen  figure  is  somewhat   indeterminate. 

K.ijKrinn  nt  it -aeration  of  contact  beds.  —  An  interesting 
application  of  the  clarification  test  was  afforded  in  an 
exjieriment  done  at  the  Withington  works  to  determine 
some  of  the  eonditions  of  effective  aeration  of  contact 
beds.  This  inquiry  arose  in  connection  with  certain 
experiments  with  reference  to  the  working  of  automatic 
>;ear.  where  it  was  necessary  to  reduce  the  capacity  of 
certain  of  the  second  contact  beds  by  holding  up  the 
effluent  within  them  to  the  depth  of  about  9  inches  by 
means  of  a  weir  board  at  the  exit.  It  was  thought  not 
unlikely  that  this  might  exert  a  prejudicial  effect  on  the 
aeration  of  the  bed.  and  consequently  on  the  purification 
effected  by  it.  The  opportunity  was  therefore  taken 
of  carefully  testing  the  point,  and  the  results  of  the 
clarification  test  are  given  in  the  following  table.  They 
bring  out  quite  clearly  the  superior  results  obtained  when 
the  bed  is  allowed  to  empty  itself  completely.  The 
appearance  of  the  samples  confirmed  the  results  of  the 
analyses  in  showing  that  defective  aeration  increased 
the  amount  of  colloidal  matter  present.  The  inference 
appeared    to    be    that   a   certain   amount   of   circulation 


of  air  must  take  place  through  the  exit  valves,  and  con- 
sequently these  should  be  kept  open  during  a  period  of 
rest  and  the  bed  allowed  to  drain  freely. 

Table  III. 

Aeration  of  contact  beds. — Secondary  bed  No.  3,  without  weir 
hoard  :  completely  emptied.  Secondary  bed  No.  4,  with 
weir  board  :  about  9  inches  of  water  held  in  bed. 


Average  filtrate, 
Nov.  12  to  15,  1906. 


Secondary  bed,  No.  3 
Secondary  bed,  No.  4 


4  Hours'  oxygen 
absorption. 


Albuminoid 
nitrogen. 


Crystal- 
loids.       Colloids. 


Crystal- 
loids. 


Colloids. 


0-60 
0-70 


0-04 
0-20 


•025 
•025 


•015 
•045 


Systematic  application  of  the  clarification  test  at 
Davyhulme. 

The  foregoing  results  and  other  investigations  with 
widely  varying  sewages  to  be  recorded  later  led  to  the 
adoption  of  the  "  clarification  test  "  as  a  routine  method 
at  the  Davyhulme  works,  and  the  following  tables  give 
the  result  of  determinations  continued  during  the  last 
(i  months  of  1907.  Average  figures  only  are  given  for 
each  month. 


Table  IV. 
Clarification  lest  (Davyhulme   Works).     4  hours'  oxygen  absorption  test.     Results  in  parts  per  100.000. 


Source  of  sample. 


Original 
sample 
.     I. 


After  2  hours' 

settlement 

unclarified. 

II. 


Heavy                   Clarified  Fine  suspended 

suspended                 sample  matter 

matter.  "  crystalloids."  "  colloids." 

I.— II.                       III.  II.— III. 


Raw  sewage 

Effluent  from  septic  tanks   

Effluent  from  primary  contact  beds- 
Series  I 

Series  II 

Series  HI , 

Effluent  from  secondary  bed   

Haw  sewage 

Effluent  from  septic  tanks    

Effluent  from  primary  contact  beds- 
Series  I 

Series  II 

Series  III 

Effluent  from  secondary  bed   

Raw  sewage 

Effluent  from  septic  tanks    

Effluent  from  primary  contact  beds- 
Series  I 

Series  II.  .'. 

Series  III 

Effluent  from  secondary  bed   

Raw  sewage 

Effluent  from  septic  tanks    

Effluent  from  primary  contact  beds- 
Series  I 

Series  II 

scries  III 

Effluent  from  secondary  bed    


8-73 
6-79 

3-17 
2-36 
3-33 
0-91 


11-44 
8-57 

3-87 
2-94 
4-09 
1-03 


11-11 
8-12 

3-61 
2-83 
4-14 
0-96 


11-43 

8-13 

4-20 
3-43 
4-27 
1-27 


Jtdy  and  August. 

I  6-13 

6-03 


2-86 
1-91 
3-07 
0-91 

September. 

I  8-07 

7-60 

3-56 
2-69 
3-77 
1-00 

October; 

8-10 

7-27 

3-24 
2-51 
3-89 
0-96 

November. 

8-31 
7-52 

3-83 
3-10 
4-07 
1-21 

December. 


2-60 
0-76 

0-31 
0-45 
0-26 
nil. 


3-37 
0-97 

0-31 
0-25 
0-32 
0-03 


3-01 
0-86 

0-37 
0-32 
0-25 
nil. 


3-12 
0-60 

0-37 
0-33 
0-20 
0-06 


3-44 
3-17 

1-77 
1-11 
1-77 
0-49 


5-33 
4-74 

2-53 
1-70 

2-36 
0-59 


5-31 

4-87 

2-13 
1-50 
2-43 
0-59 


5-20 
4-94 


2-74 
2-10 


0-73 


2-69 
2-86 

1-09 
0-80 
1-30 
0-42 


2-74 
2-86 

1-03 
0-99 
1-41 
0-41 


2-79 
2-40 

1-11 
1-01 
1-46 
0-37 


3-11 
2-59 

1-09 
1-00 
1-48 
0-48 


Raw  sewage 

11-84 

8-65 

8-31 

7-70 

3-53 
0-95 

5-20 

5-03 

3-11 

Effluent  from  septic  tanks   

2-67 

Effluent  from  primary  contact  beds — 

4-16 

3-80 

0-36 

2-57 

1-23 

Series  II 

3-49 

3-09 

0-40 

2-60 

0-93 

5-10 

4-73 

0-37 

2-51 

2-22 

Effluent  from  secondary  bed   

1-51 

1-41 

0-10 

0-97 

0-44 
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A  study  of  these  tables  reveals  several  points  of  interest. 

Sewage  and  septic  tanks.—  In  the  first  place,  it  will  be 
seen  that  during  the  warmer  months  of  July,  August,  and 
September  there  is  a  greater  proportion  of  colloidal 
matter  in  the  effluent  from  the  septic  tanks  than  in  the 
raw  sewage,  whereas  during  the  last  3  months  the  reverse 
is  the  case.  The  lower  figures  for  the  total  oxidisable 
matters  in  the  sewage  in  July  and  August  are  due  entirely 
to  the  less  proportion  of  oxidisable  matter  in  solution. 
This  is  partly  accounted  for  by  the  lessened  production 
of  certain  trade  effluents  (mainly  Ammonia-recovery 
liquor)  during  this  period,  and  partly  by  the  greater 
rainfall.  The  figure  for  the  total  oxidisable  matter  in 
September  is,  however,  almost  identical  with  those  of 
the  following  months.  Consequently,  it  would  appear 
that  the  increase  in  the  colloidal  matter  in  the  effluent 
over  that  in  the  sewage  during  the  first  3  months  must 
be  due  almost  entirely  to  the  higher  temperature,  and 
consequently  greater  fermentative  activity  of  the  tanks. 
It  is  a  curious  fact  that,  although  the  sewage  was  certainly 
more  dilute  in  July  and  August  than  in  September,  the 
oxygen  absorption  due  to  colloids  is  the  same  in  both 
cases.  This  is  confirmed  by  experiments  quoted  later, 
which  suggest  that  on  mixing  solid  sewage  matter  with 
increasing  quantities  of  water  a  proportionately  greater 
quantity  of  colloids  are  disseminated  through  the  liquid. 
In  time  of  rain  the  lighter  organic  solids  are  also  probably 
more  thoroughly  separated  from  the  heavier  mineral 
matters.  The  substances  in  true  solution  are  appaiently 
merely  diluted.  There  is  a  distinct  reduction  in  the 
oxygen  absorbed  by  crystalloidal  substances  in  the  tank 
effluent  as  compared  with  the  raw  sewage,  especially 
during  the  warmer  months.  As  there  is  almost  always 
an  increase  in  ammoniacal  nitrogen  after  the  sewage 
has  passed  through  the  septic  tanks,  the  decrease  in  the 
oxygen  absorption  figures  would  indicate  the  breaking  up 
of  nitrogenous  compounds  into  substances  absorbing  less 
oxygen.  This  receives  confirmation  from  experiments 
with  Withington  sewage  to  be  quoted  later,  and  also  is 
in  harmony  with  results  obtained  some  years  ago  in  the 
laboratory  at  Davyhulme,  (8)  where  a  distinct  decrease  in 
the  actual  weight  of  dissolved  organic  matter  originally 
present  in  the  sewage,  as  determined  by  evaporation, 
was  found  to  take  place  in  the  septic  tank. 

While  it  is  hardly  conceivable  that  substances  in  true 
crystalloidal  solution  can  become  converted  into  the 
colloid  condition  in  the  septic  tank,  yet  these  results 
certainly  do  not  favour  the  view  that  any  large  proportion 
of  the  solid  matters  in  the  sewage  are,  in  the  strict  sense, 
dissolved  in  the  septic  tank  under  the  conditions  at 
Davyhulme.  The  disappearance  of  undissolved  organic 
matter  would  appear  to  be  chiefly  accounted  for  by  its 
escape   in  the  form  of  colloids  and  as  gas.     At  higher 

Table  V. — Treatment  of  latrine  tank 


of  washing  operations,  the  beds  on  Series  II.  having  all 
been  completely  renewed  with  washed  material  by  the 
beginning  of  the  year,  and  an  increasing  number  of 
beds  in  Series  I.  in  the  course  of  the  six  months  in  question. 
The  superiority  of  the  washed  beds  shows  itself  in  the 
earlier  months  more  in  the  capacity  of  oxidising  the 
dissolved  matter,  but  later  rather  in  the  reduction  in  the 
oxygen  absorbed  by  the  colloidal  matter.  The  lessened 
oxidation  of  dissolved  matter  may  be  due  in  part  to  the 
greater  activity  of  nitrification  in  the  warmer  months. 
At  the  same  time,  it  must  be  remembered  that  the  actual 
quantity  of  nitrates  emerging  in  the  effluent  from  contact 
beds  is  the  balance  left  over  after  a  certain  amount  has 
been  taken  up  in  oxidising  organic  matter  during  the 
period  of  contact.  The  character  of  the  dissolved  matter 
in  the  septic  tank  effluent  in  the  two  periods  may  also  affect 
nitrification,  apart  from  the  actual  temperature  of  the 
liquid  as  it  passes  on  to  the  beds.  Probably,  however, 
the  increased  rate  of  working  the  beds  on  Series  II.  during 
the  later  months  is  the  chief  factor  iu  causing  a  greater 
proportion  of  dissolved  matter  to  pass  through 
unoxidised.  (9) 

The  figures  for  colloids  indicate  that  retention,  oxidation, 
and  granulation  of  colloidal  matter  is  probably  a  process 
largely  independent  of  nitrification  ;  other  researches 
have,  in  fact,  shown  that  the  oxidation  of  retained  organic 
matter  is  due  in  part  to  the  activity  of  worms  and  other 
higher  organisms.  These  latter  are  unable  to  live  in 
any  portion  of  a  bed  which  is  permanently  water-logged. 
Any  undigested  colloids  will  also  tend  to  re-dissolve  in 
the  effluent.  Further,  the  power  of  "  absorption " 
exerted  by  the  gelatinous  film  has  been  shown  by  the 
experiments  of  Dunbar  (10)  to  be  reduced  rapidly  in  absence 
of  adequate  aeration.  All  these  factors  will  tend  to 
increase  the  pioportion  of  colloids  in  the  effluent  from  a 
badly  aerated  bed.  On  the  other  hand,  if  a  bed  is  well 
aerated  the  colloids  continue  to  be  retained  or  oxidised, 
even  when  the  oxidation  of  dissolved  matter  is 
diminished. 

With  regard  to  the  secondary  bed,  the  larger  amount  of 
oxygen  absorbed  by  the  crystalloidal  matter  during  the 
later  months  is  obviously  conditioned  by  the  amount 
present  in  the  primary  effluents.  The  colloidal  matter  is 
practically  independent  of  the  amount  in  the  primary 
filtrate. 

The  above  results  indicate  how  the  "  clarification  test  " 
may  serve  as  a  routine  method  for  controlling  the  work 
of  septic  tanks  and  contact  beds. 

It  may  find  equally  useful  application  in  the  control 
of  percolating  filters.  The  following  examples  are  taken 
from  a  number  of  results  obtained  in  the  course  of  experi- 
ments in  the  purification  of  latrine  effluents  on  fine- 
grained percolating  filters.     The  sewage  under  treatment 

effluent  on  fine-grained  percolating  filter. 


Tank  effluent. 


Filter  effluent. 


Oxygen  absorption,  4  hours.  Oxygen  absorption,  4  hours.* 

Ammoniacal  : 

nitrogen.  ,,  „ 

Colloids.  Crystalloids.  Colloids. 


Crystalloida. 


Aininoniacal 
nitrogen. 


Nitrous  and 
nitric  nitrogen. 


•96 
1-28 


2-26 
1-45 
1-20 


4-72 
5-08 


1-12 
0-36 
0-88 


•27 
•:16 
nil. 


1-04 
1-68 
1-33 


3-48 
2-37 
2-60 


•  Figures  corrected  for  nitrites 
was  practically  negligible. 

temperatures  or  longer  periods  of  fermentation,  evidence 
will    be    brought    forward    to    show    that    with    domestic 
Bewage  at  any  rate  true  solution  of  organic  matter  dues 
take   place. 
Contact    buls.     Turning    <<>    the    purification    effected 

by    the    bacteria    beds,    a    point    which    comes    out    quite 

clearly  is   the   better  purification  effected    by   the   beds 

of  Scries  II.  over  those  of  Series   I.  and   III.    and  of  Scries 
I.  over  Series  III.     This  is  no  doubt  due  to  the  progress 


The  samples  were  not  allowed  to  settle  before  analysis,  but  the  amount  of  sedimentary  matter 


(»i  Quantities  ilmlt  vi/h  h,i  baaterta  btdt    Strut  II.  and  secondary 
bed.     (Gallons  per  cubic  yard  per  day.) 


(*)  Annual  Keport  of  the  Manchester  Riveri  Committee,  1901, 
p.  37. 


Series    II. 


.Itllv   and   a.UgUl1 I  I" 

September  100 

October    125 

November   128 

Deoembet i'111 


Secondary  bed. 


July  and   August.  .  . .  180 

September  160 

October 140 

November    i  ■***• 

December 180 


(io)  /.ur    Beurtheilung    der    blologlsohen    Abwaiserrelnlgungs 

metboden.  (Jes.  Kiuj-,  1903,  Nob.  33  and  34. 
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was  mainly  derived  from  a  rice-eating  population  in  the 
tropics.  They  are  of  interest  as  snowing  that  even 
when  excellent  nitrification  of  the  ammonia  was  being 
effected  the  work  of  the  filter  largely  consisted  in  removal 
of  the  colloidal  and  suspended  matters  in  the  tank  effluent. 
These  matters  are  evidently  much  more  affected  than 
those  in  solution  other  thanUhe  ammonia. 

How  far  the  difference  between  the  oxidisable  colloidal 
matter  in  the  effluent  from  the  tank  and  the  filter  res- 
pectrvely  indicates  a  mere  retention  of  this  matter  by 
the  filter,  or  how  far  it  indicates  actual  oxidation,  can 
only  be  determined  after  a  filter  has  been  at  work  a 
considerable  time.  (Jeneral  experience  points  to  the 
fact  that  considerable  letention  does  take  place,  and 
that  the  oxidation  of  this  retained  matter  proceeds  much 
more  slowly  than  the  nitrification  change.  The  rapid 
increase  of  colloidal  matter  in  the  effluent  if  the  aeration 
of  a  bed  is  impeded  is  one  evidence  of  this  storage.  The 
"  clarification  test  "  gives  a  rapid  measure  of  the  quantity 
of  this  retained  oxidisable  matter  which  has  to  be 
dealt  with. 

It  is  of  interest  to  note  that  the  drop  in  the  oxidisable 
matters  in  solution  after  filtration  is  lesson  the  whole  than 
is  given  by  the  Davyhulme  contact  beds.  This  may  be 
due  partly  to  the  fact  that  the  character  of  the  dissolved 
matters  are  such  that  they  do  not  cause  reduction  of 
nitrates  or  denitrification  changes  to.  the  same  extent 
as  those  present  in  the  Davyhulme  tank  effluent.  'I  his 
is  likely  to  be  the  fact,  owing  to  the  much  more  complete 
hydrolysis  taking  place  at  the  high  temperature  of  the 
experiment  than  is  the  case  in  the  Davyhulme  tanks.  It 
is  obvious  that  the  clarification  test  will  afford  a  simple 
means  of  determining  how  much  of  the  organic  matter 
passing  away  from  coarse-grained  percolating  filters 
is  in  the  colloidal  and  therefore  incompletely  oxidised 
condition.  Recent  experiments  by  the  Massachusetts 
State  Board  of  Health  (n)  on  the  mechanical  filtration,  after 


coagulation  by  chemicals,  of  effluents  from  open  perco- 
lating filters  would  indicate  that  the  amount  of  colloidal 
matter  present  in  these  effluents  is  appreciable. 

Further  investigation  of  the  anaekobio  decom- 
position of  Sewage. 
Effect  of  varying  periods  of  lime  ,— -  As  the  anaerobic 
decomposition  of  albuminoid  organic  matter  consists 
in  the  progressive  resolution  into  substances  of  a  colloidal 
and  finally  crystalloida!  character,  it  appeared  likely 
that  the  clarification  test  would  afford  a  useful  means 
of  determining  how  far  these  changes  go  on  in  the  septic 
tank,  and  possibly  of  throwing  some  light  on  the  question 
of  so-called  "  over-septicisation,"  which  involves  the 
practical  issue  of  the  right  size  of  septic  tanks.  A  series 
of  experiments  was  carried  out  in  the  following  manner 
at  the  Withington  sewage  works,  where  only  domestic 
sewage  is  dealt  with.  A  sample  of  sewage  after  settlement 
was  divided  among  a  number  of  bottles,  which  were 
completely  filled,  and  allowed  to  stand  for  varying  periods 
of  time,  after  which  a  portion  was  carefully  decanted  off 
and  taken  for  analysis.  A  similar  series  was  made  up, 
only  half  filling  the  bottles,  and  thus  allowing  the  sample 
to  stand  the  presence  of  air.  The  results  of  the  analysis 
are  given  in  Table  VI.  with  a  note  as  to  the  proportion  of 
hydrogen-sulphide  present.  The  figures  are  somewhat 
indeterminate,  owing  to  the  uncertainty  as  to  the  effect  of 
the  proportion  of  soluble  sulphide  on  the  oxygen  absorption 
test,  but  taken  together  they  indicate  pretty  clearly 
that  little  advantage  and  certainly  a  greater  liability 
to  nuisance  is  incurred  by  constructing  tanks  of  a  capacity 
greater  than  sufficient  to  hold  one  day's  flow.  In  presence 
of  air  the  oxidisable  matter,  both  colloidal  and  in  solution, 
is  certainly  reduced  to  a  greater  extent  than  under 
anaerobic  conditions,  the  ammoniacal  nitrogen  is  also 
less,  but  the  albuminoid  nitrogen  does  not  appear  to  be 
affected  to  the  same  extent. 


Time  standing 

at  the  temperature 

of  laboratory 


Table  VI. — Effect  of  varying  periods  of  time  on  anaerobic  decomposition. 
Series  I. — Analyses  of  samples  of  raw  sewage  after  settlement. 


4  Hours'  oxygen  absorption. 


Ammoniacal 
nitrogen. 


Albuminoid  nitrogen. 


In  absence 
of  air. 


In  presence 
of  air. 


Crystal- 
loids.     Colloids. 


0   1-83  2-97 

24  hours    1-80  2-54 

48       , 1-43  2-80 

120        „        1-80  3-51 


Crystal- 
loids. 


1-23 
1-11 
1-31 


Colloids. 


2-88 
2-38 
1-62 


In 

absence 
of  air. 


2-93 
3-05 
2-52 
2-71 


In  absence 
of  air. 
In 
presence  I  ; 

of  air.      crystal- 
loids.     Colloids. 


In  presence 
of  air. 


Crystal- 
loids.     Colloids, 


2-94 
2-23 
2-47 


•11 

•09 
•06 
•03 


•19 



, 

•13 

•08 

•17 

•14 

•08 

•19 

•11 

•05 

•14 

Sulphide 

in 
absence 
of  air. 


trace 
trace 
fair 
large 


Series    II.—  Analyses  of  samples  of  raw  sewage  after  shaking. 


Time  standing 

at  the  temperature 

of  laboratory 


4  Hours' oxygen  absorption. 


In  absence 
of  air. 


In  presence 
of  air. 


Crystal- 
loids. 


Total  un-  rrvgta.. 
dissolved      ,^1* 
matter.       lo,ds- 


Total  un- 
dissolved 
matter. 


Ammoniacal 
nitrogen. 


In 
absence 
of  air. 


0 3-66  7-20 

18  hours    1-71  8-12 

24       I      1-71     I      8-00 

42       1-71  7-72 

66       1-77  8-29 

90       „        1-83  8-86 

114       1-94  9-55 


1-60 
1-43 
1-31 
1-43 
1-49 
1-60 


9-60 
9-08 
8-79 
9-57 
10-21 
8-80 


5-52 
5-88 
5-64 
6-58 
fi-23 
6-23 
6-82 


5  64 
5-18 
6-00 
5-88 
5-76 
6-00 


Albuminoid  nitrogen. 


In  absence 
of  air. 


In 

presence   i  Total  im- 

of  air.     I  Crystal-  i£»  "nd  Crystal- 
loids.   dIs!2iYe<1     loids. 


In  presence 
of  air. 


•27 
•lit 
•11 
•in 

■OS 
•07 

■(IS 


SeT     •**■ 


Total  un- 
dissolved 
matter. 


Sulphide 

in 
absence 
of  air. 


•80 

•tu 

•Hil 
•72 
•82 
•66 
•50 


•its 
•n 
•li 

•OS 
•07 
•  OH 


•88 
•74 
•93 
•85 
•05 
•87 


(n)  8tate  Board  of  Health,  Massachusetts,  Annual  Report,  1906,  p.  283. 


nil 

trace 

fair 

v.  fail 

v.  good 

large 

large 
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A  second  series  of  experiments,  where  the  samples 
were  analysed  after  shaking,  thus  including  the  settled 
solids  in  the  precipitated  matter,  led  to  pretty  much  the 
same  conclusion.  The  decrease  in  oxidisable  matter  in 
solution  under  anaerobic  conditions,  which  was  noted  in 
the  case  of  the  Davyhulme  observations  is  here  empha- 
sised. 

Additional  anaerobic  treatment  of  effluent  from  septic 
tanks. — An  interesting  application  of  the  clarification 
test  was  afforded  in  the  case  of  au  installation  where  a 
considerable  extent  of  anaerobic  contact  bed,  which 
remained  constantly  full  of  liquid,  had  been  provided 
between  the  septic  tank  proper  and  the  aerobic  perco- 
lating filters.  Average  samples  were  carefully  taken 
before  and  after  this  anaerobic  bed  and  tested  by  the 
clarification  method,  I  hour  being  allowed  for  the 
oxygen  absorption  in  this  case,  and  the  samples  being 
allowed  to  settle  before  analysis.  The  following  results 
were  obtained  : — 


Oxygen  absorption,  1  hour. 

Colloids. 

Crystalloids. 

Before  anaerobic  tank 

1-00 
1-05 

1-00 

0-95 

These  figures  reveal,  therefore,  practically  no  difference, 
and  complete  analyses  showed  that  the  weight  of  actual 
solids  in  solution  was  practically  identical  in  the  two 
eases,  and  consequently  that  the  only  effect  of  the 
anaerobic  beds  was  to  retain  a  certain  quantity  of  the 
suspended  solids  escaping  from  the  septic  tank.  In  this 
case  the  septic  tank  alone  held  nearly  two  days'  How 
and  the  anaerobic  bed  provided  another  12  hours'  storage. 
Much  less  provision  than  this  would  have  been  sufficient 
for  a  mere  mechanical  straining,  which  was  all  apparently 
that  the  bed  was  effecting.  The  bearing  of  the  results  of 
the  clarification  test  on  the  economical  design  of  works 
is  thus  apparent. 

Effect  of  dilution  on  rate  of  clianye  under  anaerobic 
conditions. — An  important  and  difficult  point  to  decide 
in  the  design  of  works,  especially  of  anaerobic  tanks,  is 
the  right  proportion  between  the  concentration  of  the 
sewage  and  the  holding  capacity  of  the  tank. .  It  is 
generally  considered  that  24  hours'  storage  is  enough  for 
practical  purposes,  and  this  general  rough  and  ready 
estimate  is  probably  sufficiently  correct  in  a  large  number 
of  cases.  It  is  evident,  however,  that  24  hours'  storage 
for  a  sewage  of,  say,  5  gallons  per  head  concentration 
means  a  much  less  tank  capacity  per  head  of  population 
than  if  a  24  hours'  storage  is  to  be  given  to  a  volume  of 
sewage  amounting  to,  say,  40  gallons  per  head  from  the 
same  population.  The  same  amount  of  organic  matter, 
however,  passes  through  both  tanks.  Of  this  the  heavier 
portion  will  settle  out  in  a  few  hours  in,  both  cases, iand 
its  fermentation  continues  over  a  long  period  of  time. 
The  question  is  really  confined  to  the  matters  in  colloidal 
and  crystalloidal  solution,  and  it  is  important  to  find 
out  what  effect  dilution  has  upon  their  course  of  chance. 
On  general  principles  it  would  be  expected  that  within 
limits  enzynuc  hydrolysis  would  be  more  rapid  and 
complete  the  more  dilute  the  solution. 

.Much  work  remains  to  be  done  in  this  direction  in 
connection  with  the  various  fermentations  occurring  in 
the  anaerobic  lank.  The  following  experiments  show 
the  results  obtained  in  two  cases  by  the  application  of 
the  clarification  test.  In  the  first  case  ;i  Bample  of 
crude  sewage  (5  gallons  |>cr  head  strength)  in  a  very  fresh 
state  from  a  rice-eating  population,  was  diluted  iii  varying 

proportions  with  tap-water  and  the  mixtures  allowed  to 
stand  24  hours  arid  t  hen  analysed,  the  whole  of  the  solids, 

however,  were  included  in  the  portion  tested  before 
clarification.  The  figures  for  the  ammoniaoal  and 
albuminoid   nitrogen  are  also  given. 


Table  VII. — Effect  of  dilution  on  rate  of  anaerobic  change. 
Series   I. 


Nitrogen. 
Ratio  of  volume 

Oxygen  absorption.  4  hours. 

of  sample  to 
volume  of  tap- 
water.           Aminoni- 
acal. 

Albu- 
minoid. 

Total  suspended 

solids,  including 

colloids. 

Crystal- 
loids. 

1 
1  :  1                    1-07 
1  :  3                       0-79 
1  :  5                      0-61 
1  :  7                      0-36 

2-36 
1-23 
0-61 
0-41 

7-94 
3-09 
1-79 
0-93 

2-71 

2-39 
2-01 
1-77 

Series  II. 


Original  sample. 
1  :  1 
1  :  3 
1:  7 


Colloids. 


[Crystalloids. 


2-64 
2-04 
1-73 
1-30 


2-26 
1-43 
Ml 
0-S3 


These  figures  show  very  clearly  the  greater  conversion 
of  complex  nitrogenous  matters  into  simpler  forms,  the 
albuminoid  figures  decrease  in  much  greater  proportion 
than  the  dilution,  while  the  ammoniacal  nitrogen  is 
proportionately  increased.  Corresponding  with  this  there 
is  a  very  considerable  increase  in  the  oxygen  absorption 
due  to  crystalloids,  and  a  corresponding  decrease  in  the 
amount  absorbed  by  the  insoluble  matters.  There  is 
clear  evidence  here  of  true  solution  of  organic  colloidal 
matter,  and  this  solution  evidently  takes  place  more 
rapidly  the  more  dilute  the  solution.  These  results  are 
confirmed  by  experiments  in  this  country,  the  experi- 
mental conditions  being  somewhat  modified.  The  sewage 
contained  a  thick  sediment  of  faecal  matter  ;  this  was 
shaken  up  thoroughly  on  dilution,  but  even  when  7  volumes 
of  tap  water  were  added  ,to  1  of  sewage  much  sediment 
remained.  The  samples  were  incubated  for  7  days  at 
26°  C,  and  the  supernatant  liquid  carefully  decanted 
off  and  the  oxygen  absorbed  in  1  hour  determined  before 
and  after  clarification. 

Table  VII.  Series  II.,  shows  the  progressive  increase  in 
colloids  and  crystalloids,  with  increase  of  dilution,  the 
figures  being  much  greater  than  they  would  have  been 
had  simple  dilution  taken  place. 

The  fact  that  considerable  evolution  of  hydrogen 
sulphide  took  place  hardly  affects  the  conclusion  that 
the  rate  of  decomposition  increases  with  the  dilution,  as 
in  any  event  any  oxygen  absorbed  by  the  hydrogen  sul- 
phide would  only  affect  the  figure  due  to  colloids,  and  if 
the  rate  of  decomposition  were  equal  throughout  should  be 
proportionately  less  with  the  greater  dilution.  Moreover, 
the  total  sulphur  in  European  sewage  of  5  gallons  per 
head  strength  has  been  found  by  one  of  us  not  to  exceed 
4  parts  per  100,000.(12)  Still,  some  portion  of  the  increase 
in  the  oxygen  apparently  absorbed  by  the  colloids  may 
be  due  to  hydrogen  sulphide,  and  no  doubt  a  purely 
mechanical  disintegration  of  heavy  solids  into  colloidal 
matter  takes  place  on  dilution  as  mentioned  earlier  in 
connection  with  Davyhulme  sewage.  The  results,  how- 
ever, bear  out  the  general  conclusion  that  when  sewage 
ferments  under  anaerobic  conditions  some  proportion  of 
the  heavy  solids  assume  the  colloidal  condition,  and  the 
colloids  progressively  are  converted  into  complex  crystal- 
loidal compounds,  and  these  sutler  further  change  in 
composition  with  linal  production  of  simple  ammonia 
derivatives.  The  relative  rate  at  which  these  various 
changes    take    place    will   depend   on    the   character   of   the 

sewage)     the    temperature,     and     the    dilution.     Much 

further  (TOrk  is  needed  before  these  points  can  be  worked 
out  in  detail.  Thus  examination  by  the  clarification  test 
of  a  sample  of  WithingtOD  sewage  after  ineuhnt  ion  at 
about   26*  0.   for    1  days  and  after  standing  for  the  same 

time  at    laboratory    temperature  shows  a    greater  amount 

of  eolloids  and  of  crystalloids  in  the  incubated  Bample. 

(»>)  Fowler  "Treatment  of  sewage  under  Tropical  conditions," 
International  Congress  uf  Hygiene   and    Demography,    Berlin, 

ttept  ,  1907. 
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Table  VIII.— Effect  of  temperature  on  anaerobic  changes.— Rate  sewage,   Within/jton. 

Oxygen  absorption. 

Temperature  conditions. 

4  hours.                                3  minutes. 

Chlorine. 

Hydrogen 
Sulphide. 

Crystalloids.       Colloid?.       Crystalloids.       Colloids.  p 

•91                   1-38                    '46 
•69                  1-08                    -29 

•45 
•45 

3-6 
3-6 

Fair  amount 

trace 

Further  study  of  the  changes  taking  place  in 
Sewage  under  aerobic  conditions. 

It  becomes  now  of  interest  to  endeavour  ito  follow 
the  changes  taking  place  under  aerobic  conditions  of 
various  kinds  and  certain  observations  may  be  quoted  in 
reference  to  preliminary  aerobic  treatment  in  contact 
beds  of  very  open  structure. 

The  following  table  (Table  IX.)  shows  the  average  effect 

Table  IX. — Preliminary  aerobic  treatment  {tropical  con- 
ditions). 


Description  of  sample.             0^en  ^sorption.  4lhour8. 
Crystalloids.         Colloids. 

6-69 

Preliminary  aerobic  contact  bed    .              3-19 

6-19 
2-51 

of  such  treatment  on  native  sewage  (10  gallons  per  head 
dilution)  in  the  tropics.  The  sewage  was  taken  in  an 
almost  absolutely  fresh  condition.  Unfortunately  no 
distinction  was  made  between  heavy  solids  and  colloidal 
matters,  the  oxygen  absorbed  by  both  of  these  being  given 
in  one  column.  As  a  matter  of  fact  with  a  10  gallon 
dilution  most  of  the  oxidisable  matter  was  obviously 
colloidal.  There  is  a  slight  decrease  in  the  oxygen 
absorbed  by  the  insoluble  and  colloidal  matters,  and  a 
slight  increase  in  the  amount  absorbed  by  the  crystalloids. 
On  passing  the  liquid  on  to  a  fine  contact  bed  a  great 
decrease  takes  place  in  both.  With  a  concentration  of 
5  gallons  per  head,  later  experiments  showed  that  a 
greater  difference  was  exhibited  in  the  total  purification 
effected  by  the  open  contact  bed. 

The  following  observations  were  made  in  the  course 
of  an  investigation  of  Mr.  Dibdin's  slate  bed  process 
at  Devizes,  High  Wycombe,  and  Coombe  Maiden.  At 
Devizes  the  sewage  is  highly  offensive  and  concentrated, 
at  High  Wycombe  it  is  very  dilute,  and  at  Coombe  Maiden 
the  sewage  is  of  average  strength,  and  the  object  of  the 
test  in  the  latter  case  was  to  compare  the  effect  of  the 
slate  bed  with  chemical  treatment.  The  oyxgen  absorp- 
tion figures  were  in  this  investigation  determined  by  the 
Kubel  method,  the  amount  of  permanganate  used  being 
roughly  proportional  to  the  oxidisable  matter  present. 
The  colloids  were  not  determined  separately  from  the 
total  suspended  matters  except  in  the  case  of  Devizes 
where  the  figures  for  colloids  are  given  in  brackets.  The 
results  obtained  were  as  follows  : — 

Table  X. 

Preliminary  aerobic  treatment   (English  conditions) 
(Kubel  tat). 


Oxygen  absorbed  (Kubel 
pest)  by 

Total  sus- 
pended solids. 

Crystalloids. 

Devizes — 

Slate-bed  effluent    

Fine-bed    

36-3  (6-3) 
2M  (9-6) 
3-5 

13-5 
3-6 

5-00 
3-60 

16-7 
15-4 

8*5 

High  Wycombe — 

Slate-bed  effluent    

Coombe  Maiden — 

Effluent  from  chemical  treat- 

5-5 
6-9 

1*0 

Slate-bed  

0-8 

Both  under  tropical  and  European  conditions  the 
main  effect  of  holding  the  sewage  in  contact  with  such 
surfaces  for  an  hour  or  two  appears  to  be  retention  of  the 
heavier  suspended  solids  which  are  subsequently  slowly 
oxidised.  The  effect  on  the  remaining  colloidal  and 
crystalloidal  substances  is  much  less  marked  and  will 
depend  to  some  extent  no  doubt  on  dilution  and  tem- 
perature. It  is  worthy  of  remark,  however,  that  the 
effluents  after  preliminary  aerobic  treatment  are  more 
quickly  nitrified  on  mixing  with  aerated  tap-water  than 
is  untreated  sewage. 

Changes  accompanying  nitrification  in  solutions  of 
organic  ^matter. — The  clarification  test  may  be  usefully 
employed  in  studying  the  changes  taking  place  when 
mixtures  of  nitrogenous  organic  matter  and  aerated 
tap-water  are  kept  under  conditions  favouring  nitri- 
fication. It  thus  supplements  the  methods  of  examina- 
tion so  successfully  used  by  Adeney  in  his  classical 
researches. (13)  It  may  find  a  specially  useful  application 
in  studying  the  conditions  of  successful  treatment  of 
complex  trade-effluents. 

The  following  results  were  obtained  in  the  course  of  an 
investigation*  into  the  treatment  of  woolcombers'  refuse 
and  the  effect  of  the  presence  or  absence  of  free  sulphuric 
acid  on  the  decomposition  of  the  organic  matter  present. 
The  following  solutions  were  made  up  : — Solution  la.  50  c.c 
sample  I,  5  c.c.  nitrifying  solution,  945  c.c.  tap-water 
(free  acid  present).  Solution  lb.  The  same  mixture 
neutralised  with  excess  of  magnesium  carbonate. 
Solution  2a.  50  c.c.  sample  2,  5  c.c.  nitrifying  solution. 
945  c.c.  tap- water  (free  acid  present).  Solution  2b.  The 
same  mixture  neutralised  with  excess  of  magnesium  car- 
bonate. (The  nitrifying  solution  was  made  by  dissolving 
0-25  grm.  of  urea  in  1  litre  of  water,  with  the  addition 
of  1  c.c.  of  sewage  effluent,  a  small  piece  of  filter  paper 
moistened  with  fermenting  urine,  and  a  little  magnesium 
carbonate.  A  good  development  of  nitrites  had  taken 
place  in  the  solution  when  used  as  above.)  Solutions  la, 
lb,  2a,  and  26  were  transferred  to  Winchester  bottles 
(which  were  thus  more  than  half  full  of  air),  placed  in 
the  incubator  at  26°  O,  and  kept  under  observation  for 
a  considerable  time  (Sept.  9 — Oct.  17,  1907)  being  well 
shaken  at  intervals.  They  were  then  examined  by  the 
clarification  test,  the  4  hours'  oxygen  absorption  being 
used  as  a  measure  of  the  changes  which  had  taken  place. 
The  following  figures  were  obtained  after  deducting  the 
oxygen  absorbed  by  the  nitrites  in  the  neutralised 
samples  : — 

Table  XI. 


Effect  of  neutralisation  on  aerobic  changes. 

Oxygen  absorbed, 

4  hours. 

Total  insoluble  matters, 
including  colloids. 

Crystalloids. 

16  (neutral) 

2a  (acid)    

1-53 
1-31 
1-00 
1-27 

0-61 
0-94 
0-61 
1-40 

These  figures  point  to  a  greater  breaking  down  and 
solutionising  of  organic  matter  in  the  case  of  the  neutra- 
lised samples,  and  thus  indicate  that  neutralisation  is 
advisable  at  some  stage  of  the  purification  process. 

(")  Trans.  Royal  Dublin  Soc.,  1897;  Proc.  Royal  Irish 
Academy,  1905. 
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Amount  and  character  of  crystalloidal  and  colloidal 
matter. — It  is  fully  realised  that  the  mere  determination 
of  the  oxygen  absorbed,  though  of  evident  value  as  a 
comparative  test,  does  not  give  much  information  as 
to  the  actual  composition  or  quantity  of  the  oxidisable 
matters  present  in  the  different  conditions,  and  much 
further  research  of  a  more  detailed  character  is  needed 
for  a  full  interpretation  of  results.  Some  preliminary 
work  has  been  done  in  this  direction.  Thus  a  number 
of  determinations  of  the  amount  of  grease  present  in 
Withington  sewage  have  been  made  by  extracting  the 
basic  ferric  acetate  precipitate  with  ether.  The  results 
as  given  in  the  following  table  do  not  show  any  special 
correspondence  between  the  amount  of  ether  extract 
and  the  other  analytical  figures. 


Discussion. 

The  Chairman  said  that  some  time  ago,  in  conjunction 
with  Mr.  Ogden,  the  manager  of  the  Davyhulme  works, 
he  had  made  experiments  with  regard  to  sewage  clarifi- 
cation by  filtration  processes.  He  could  not  say  whether 
they  got  rid  of  the  colloids,  but  he  should  think  not. 
He  thought  Dr.  Fowler's  method,  in  addition  to  being 
simple,  was  accurate.  He  believed  it  was  due  to  the 
soluble  colloids  that  the  effluent,  although  not  putre- 
factive itself,  possessed  putrefactive  power  when  mixed 
with  other  waters  which  contained  bacteria.  He  looked 
upon  this  question  as  one  for  the  organic  chemist  more 
than  the  sewage  chemist  to  deal  with.  When  they  con- 
sidered the  great  number  of  known  compounds  and  the 


Table  XII. — Application  of  clarification  test  to  determination  of  amount  of  "ether  extract"  in  Withington  sewage. 

(Parts  per  100,000.) 


Oxygen  absorption,  3  minutes'  test. 

Albuminoid  nitrogen. 

Total  precipitated 
matter. 

Ciystalloids. 

Total  precipitated 
matter. 

Crystalloids. 

Ammoniacal               Chlorine, 
nitrogen. 

Ether  extract. 

3-08 
3-56 
4-57 
4-29 
4-57 
4-74 

3-26 
1.41 

1-49 
1-77 
1-60 
1-09 

0-37                            0-11 
0-32                            0-16 
0-30                            0-09 
0-20                              0-08 
0-24                              0-11 
0-36                              0-13 

3-05 
3-53 
2-82 
2-35 
2-70 
3-18 

7-7 
8-0 
7-7 
7-4 
8-3 
7-7 

8 
42 
11 
35 
26 
20 

It  is  intended  to  pursue  the  investigation  of  the 
precipitated  matter,  determining,  for  example,  the 
total  carbon  and  nitrogen  present,  if  possible,  after 
separating  fatty  substances  and  cellulose.  Further 
examination  of  the  amount  and  nature  of  the  crystalloidal 
substances  and  their  rate  of  oxidation  needs  to  be  made  ; 
in   fact,    ample   materials   exist   for    prolonged   research. 

Conclusions. — The  present  paper,  however,  is  intended 
to  be  suggestive  rather  than  final.  The  results  recorded 
have,  at  any  rate,  emphasised  the  complexity  of  the 
problem  with  which  the  sewage  chemist  has  to  deal. 
They  have  shown  that  the  oxidisable  matters  in  sewage 
are  present  in  three  states,  as  heavy  suspended  matter, 
as  colloidal  matter,  and  as  crystalloidal  matter.  The 
rate  and  character  of  change  in  each  of  these  states 
respectively  has  been  shown  to  differ  and  to  depend 
on  varying  factors. 

For  a  full  understanding  of  the  process,  the  conditions 
of  purification  of  each  class  of  matter  should  be  worked 
out  separately.  This  evidently  requires  prolonged 
research  of  a  refined  character. 

At  the  same  time,  when  used  as  an  ordinary  routine 
method,  the  "  clarification  test  "  has  been  shown  to 
be  capable  of  affording  the  sewage  works  chemist,  in  a 
rapid  and  simple  way,  a  deeper  insight  into  the  changes 
taking  place  in  the  course  of  the  processes  he  is  called 
upon  to  supervise.  It  is  hoped,  therefore,  that  it  may  be 
more  generally  adopted,  when  the  accumulated  observa- 
tions of  a  number  of  workers  should  supply  a  valuable 
control  upon  the  more  detailed  work  of  the  research 
laboratory. 

The  thanks  of  the  authors  are  due  to  the  Rivers 
Committee  of  the  Manchester  Corporation  for  their 
ready  permission  to  publish  the  results  obtained  at  the 
Davyhulme  and  Withington  works,  and  to  Mr.  Edward 
Ardern,  Resident  Chemist  at  Davyhulme,  for  valuable 
help  and  criticism  during  the  preparation  of  the  paper. 

The  exjieriments  relating  to  the  treatment  of  sewage 
under  tropical  conditions  were  done  in  connection  with 
work  described  in  a  paper  on  the  subject  read  before 
the  International  Congress  for  Hygiene  and  Demography 
at  Berlin,  in  September,  11(07.  The  remaining  obser- 
vations were  made  by  one  of  us  at  the  Public  Health 
Laboratories  of  the  University  of  Manchester,  where 
every  facility  wan  afforded  for  the  carrying  on  of  luoh 
work 


different  methods  adopted  for  their  production,  he  thought 
it  should  be  possible  at  the  present  time  to  attack  these 
problems  with  some  hops  of  success.  With  regard  to  the 
proteins,  this  was  a  problem  which  could  not  be  solved 
by  one  man.  Science  had  become  so  specialised  that 
it  would  have  to  be  collaborated  work  of  the  chemist, 
the  physiologist,  and  the  bacteriologist. 

Mr.  II.  L.  Terry  said  that  the  clarification  test  would 
doubtless  be  employed  when  better  known,  in  conjunction 
with  the  oxygen  absorption  test,  by  those  who  had  sewage 
works  under  their  control.  Dr.  Fowler  had  not  suggested 
that  the  reagent  could  be  employed  on  the  large  scale 
with  a  view  to  further  reduce  the  objectionable  colloidal 
matters  existing  in  varying  amounts  in  sewage  effluents. 
He  was  specially  interested  in  the  figures  given  in  the 
effluent  from  a  percolating  filter,  showing  as  they  did 
the  conjunction  of  low  colloidal  matter  and  high  nitrates. 
His  experience  with  certain  typss  of  sprinkler  filters  was 
that  with  effluents  containing  nitric  nitrogen  varying 
from  one  to  three  grains  per  gallon,  there  was  no  subse- 
quent decomposition.  High  nitrates  seemed  to  indicate 
a  low  content  of  colloidal  matters,  and,  consequently, 
the  advantage  of  the  sprinkler  filter  over  the  contact 
bed. 

Mr.  Barnes  said  that  a  more  rapid  method  for  estimating 
the  oxygen  absorbed  was  by  using  chromic  acid  and 
sulphuric  acid,  whereby  he  could  quickly  obtain  very  good 
results  and  a  more  complete  oxidation  of  the  organic 
matter  than  by  the  usual  four  hours'  permanganate  test. 
Moreover,  certain  organic  substances  which  gave  prac- 
tically no  results  with  the  permanganate  test  gave  almost 
theoretical  results  with  the  chromic  acid  test.  He  also 
found  it  possible  by  making  use  of  the  two  tests  to  tell 
whether  the  BCwage  diluent  was  polluted  with  starch 
or  gelatin,  or  whether  it  was  mainly  of  an  albuminoid 
character.      He  should  like   Dr.   Fowler's  opinion  on  these 

matters. 

Dr.  V.  \V.  Skikkow  said  it  has  been  shown  by  Biltz 
and  Khronke  that  the  colloids  in  sewage  had  a  negative 
polarity  when  suspended  in  water,  and  it  had  also  been 
shown    that    two    colloids    of    Opposite    polarity    mutually 

precipitated  one  another,  even  in  absence  of  electrolytes, 

but  in  older  to  elicit  this  precipitation  it  was  essentia] 
that,  the  concentration  of  the  colloids  should  be  kept 
Within  certain  limits,  and  if  the  concent  rat  ion  of  the  added 
colloid    was    outside    theso    limits    no    precipitation    was 
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effected.  Biltz  and  Khronke  stated  that  in  the  precipita- 
tion of  the  negative  colloids  in  sewage  by  ferric  salts 
the  active  agent,  in  all  probability,  was  the-  positively 
charged  colloidal  ferric  hydroxide  present  owing  to  the 
hydrolysis  of  the  salt.  Had  Dr.  Fowler  found  it  necessary 
to  carefully  regulate  the  concentration  and  amount 
of  the  basic  ferric  acetate  added  in  order  to  effect  the 
maximum  precipitation  !  Biltz  and  Khronke  attempted 
to  explain  the  bacteriological  treatment  of  sewage  by 
the  attraction  of  oppositely  charged  colloids.  The 
bacteria  formed  a  gelatinous  layer  on  the  material  of  the 
bed  and  thus  layer  then  acted  mechanically  on  the  colloids 
contained  in  the  sewage  forming  a  so-called  "  absorption 
compound."  The  further  oxidation  of  the  absorbed 
colloid  then  took  place  quite  independently  by  the  oxygen 
of  the  air  or  by  enzyme  action.  If  this  explanation 
were  correct.  Dr.  Fowler's  method  was  of  still  greater 
value,  as  the  laboratory  test  really  reproduced  what 
was  taking  place  on  the  bacteria  bed,  the  active  agent 
in  this  case  being  the  positively  charged  colloidal  ferric 
hydroxide  in  place  of  the  gelatinous  product  of  bacterial 
action. 

Mr.  E.  Arderx,  as  a  result  of  considerable  experience 
with  the  clarification  test  at  Davyhulme,  was  able  to 
confirm  the  authors'  opinions  in  regard  to  its  usefulness 
in  amplifying  the  information  gained  by  the  usual  routine 
analytical  methods  employed  in  the  examination  of  sewage 
and  sewage  effluents.  The  results  given  in  Table  I. 
showed  that  the  oxygen  absorption  due  to  crystalloids 
in  the  case  of  the  sewage  at  Davyhulme  was  considerably 
greater  than  that  due  to  colloids,  while  in  the  case  of 
Withington,  it  was  only  one-third  of  that  due  to  colloids. 
The  difference  in  character  of  the  two  sewages  was  thus 
readily  shown.  The  clarification  test  also  afforded  useful 
information  in  connection  with  the  supervision  of  sewage 
purification  works.  Once  a  definite  standard  of  working 
had  been  established  for  a  given  works,  by  results  obtained 
from  filter  beds  of  known  efficiency,  it  was  possible  with 
some  degree  of  accuracy  to  ascertain  by  means  of  the 
tests  whether  any  individual  filter  bed  was  in  a  satisfactory 
condition  or  not.  Considerable  care  would,  however, 
have  to  be  exercised  in  the  interpretation  of  the  results 
obtained.  Further  information  was  required  as  to  the 
relation  of  the  amount  of  oxygen  absorbed  from  perman- 
ganate by  the  colloidal  matter  to  its  actual  weight  and 
character.  The  determination  of  the  total  amount 
of  colloidal  matters  (by  examination  of  the  matter  pre- 
cipitated by  ferric  acetate)  appearing  in  the  various 
stages  of  the  purification  process,  and  investigation 
as  to  the  exact  nature  of  these  matters,  would  doubtless 
yield  interesting  information  regarding  the  actual  purifi- 
cation changes.  Mr.  Barnes  had  referred  to  the  results 
obtained  by  oxidation  with  chromic  acid  as  compared 
with  those  given  with  acidified  permanganate.  Under 
suitable  conditions  it  was  possible  to  obtain,  by  means 
of  concentrated  chromic  acid,  complete  oxidation  of  the 
carbonaceous  products  present  and  consequent  estimation 
of  the  percentage  of  organic  carbon.  In  many  cases  this 
moist  combustion  method  was  very  useful,  especially 
vhere  a  combustion  furnace  was  not  available. 

Dr.  Fowler,  in  reply,  said  his  chief  reason  for  reading 
the  paper  was  to  bring  this  test  into  general  use,  so  that 
others  might  collect  information  which  would  be  mutually 
helpful.  The  chairman  had  referred  to  the  experiment 
of  filtration  through  porous  porcelain.  He  thought  Dr. 
Thorpe  was  the  first  to  work  on  these  lines.  He  remem- 
bered how  Dr.  Thorpe  filtered  some  sewage  through  a 
porous  pot  and  found  that  the  filtered  liquid  was  very 
slightly  putrefactive.  Undoubtedly  the  colloidal  matter 
was  the  more  polluting  and  would  be  more  rapidly  oxidised 
on  mixture  with  the  stream,  and  afterwards  they  did 
not  cause  any  very  serious  trouble  by  deposit.  As  a 
matter  of  fact,  the  Davyhulme  effluents,  if  filtered  through 
paper,  were  non-putrefactive.  The  most  serious  problem 
centred  round  the  removal  of  the  colloidal  matters.  He 
fully  agreed  with  the  chairman  as  to  the  necessity  of  the 
collaboration  of  many  workers  in  the  purely  scientific 
investigation  of  these  matters  and  he  was  also  particularly 


anxious  to  obtain  information  from  the  works  managers, 
who  had  ordinary  routine  knowledge  of  analytical  methods, 
which  would  be  of  great  value  in  the  scientific  working 
out  of  the  subject.  Mr.  Terry  referred  to  the  absence 
of  colloids  if  nitrates  were  present.  He  (Dr.  Fowler) 
thought  that  was  not  always  the  case,  and  referred  to 
the  Massachusetts  experiments  to  show  that  such  colloids 
were  present.  He  was  particularly  anxious  to  obtain 
more  information  as  to  the  character  of  effluents  from 
open  percolating  filters.  He  had  shown  that  in  a  fine- 
grain  filter  the  colloids  were  removed.  Whether  they 
were  removed  or  oxidised  remained  to  be  seen.  As 
explained  by  Dr.  Skirrow,  the  removal  in  the  first  instance 
was  largely  physical.  The  theory  of  Khronke  and  Biltz 
threw  further  light  on  the  absorption  theory  of  Dunbar. 
When  sewage  is  placed  in  connection  with  clinkers,  there 
was  no  doubt  that  the  colloids  were  largely  removed 
from  solution.  They  were  not  oxidised  in  the  time  taken 
for  them  to  pass  through  the  filter.  The  rate  of  oxidation 
depended  on  a  variety  of  factors.  The  idea  of  the  pre- 
cipitation of  the  colloids  by  electrical  means  had  been 
present  in  his  mind  for  some  time.  Some  years  ago 
Mr.  Ogden  found,  on  experimenting,  that  purification 
was  effected.  He  thought  it  was  largely  due  to  the 
polarising  of  the  colloidal  matter.  They  had  tried  a 
number  of  experiments,  but  had  not  obtained  very  good 
results.  It  was  not  possible  with  the  action  of  the  weak 
current  to  bring  about  any  great  change  without  a  con- 
siderable extension  of  surface.  With  regard  to  Dr. 
Skirrow's  reference  to  the  proportion  of  ferric  salts  to  be 
added,  they  had  never  had  any  difficulty  in  getting  an 
absolutely  clear  solution,  having  always  an  excess  of 
ferric  salt  present.  The  permanganate  test  was  purely 
experimental.  It  afforded  a  rapid  means  of  comparison, 
but  it  is  necessary  to  investigate  much  more  fully,  and 
no  doubt  the  chromic  acid  method  mentioned  by  Mr. 
Barnes  would  be  extremely  useful  in  that  respect.  They 
could  differentiate  between  the  final  cellulose,  but  it  was 
very  difficult  to  oxidise  such  compounds  as  certain  deriva- 
tives of  humic  acid.  In  their  further  investigations 
they  would  certainly  bear  in  mind  the  relative  effect 
of  these  reagents.  They  began  to  collect  these  precipitates 
with  a  view  to  their  complete  oxidation  by  chromic  acid 
owing  to  this  differential  action,  but  gave  up  the  method 
and  went  on  with  the  combustion  process  ;  that  work 
was  still  in  progress  and  further  work  was  in  contemplation. 


Obituary. 

F.    J.    SMALE. 


The  death  of  F.  J.  Smale,  Ph.D.,  of  Toronto,  has 
deprived  the  Canadian  Section  of  the  Society  of  an 
exceedingly  valuable  member.  He  was  born  Sept.  26th, 
1871,  was  educated  in  the  public  school  and  Collegiate 
Institute  of  Lindsay,  graduated  into  Toronto  Univer- 
sity in  1889,  won  a  fellowship  in  1892  given  for  capacity 
in  scientific  research,  and  then  proceeded  to  Leipsic, 
where  he  took  the  Ph.D.  degree.  On  his  return 
from  Leipsic,  he  was  at  once  elected  a  lecturer  in 
Chemistry  in  the  Toronto  University.  At  the  end 
of  three  years  he  resigned  this  post,  to  devote  himself 
to  business  life.  He  served  on  the  Committee  of  the 
Canadian  Section  of  this  Society  as  an  ordinary 
member  in  1902,  became  vice-chairman  in  1903,  and 
was  chairman  during  1904  and  1905.  In  1906  he  was 
elected  an  ordinary  member  of  the  Council  of  this 
Society.  Smale  was  a  man  of  high  character,  and 
greatly  esteemed  both  in  social  and  scientific  circles. 
He  died  after  a  brief  illness  on  Jan.  3rd,  1908. 
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Patents. 

Smoke  and  gases  ;    Apparatus  for  treating .       F.  W. 

Allan.  Buffalo,  N.Y.     Eng.  Pat.  1363,  Jan.  18,  1907. 


•■-x : ^:  ixv.yi-,'-^  J^.^-vyA-sy-rrf 


The  apparatus  consists  of  a  casing,  D,  divided  into  two 
compartments,  V  and  L,  by  the  partition,  M,  which 
does  not  extend  quite  to  the  bottom  of  the  vessel  in  order 
that  the  water,  W,  may  circulate  freely.  The  smoke  is 
drawn  from  the  boiler'  by  a  fan  and  is  delivered  into 
the  compartment,  V,  from  which  it  is  drawn,  along  with 
some  water,  by  the  helical  blade,  B,  into  the  cylinder,  K, 
and  delivered  into  the  inverted  V-shaped  casting,  U. 
connected  to  the  other  end  of  K.  Here  it  is  thoroughly 
mixed  with  the  washing  fluid  by  the  agitators,  X,  which 
are  rotated  in  the  legs  of  the  V-shaped  casting,  U,  and 
the  washed  gas  escapes  below  the  level  of  the  water,  W, 
into  the  compartment,  L. — W.  H.  C. 

Dry   products  from  liquids   and  semi-liquids ';   Obtaining 

. .     J.  Mecredy  and  D.  M.  A.  G.  Hawes,  London. 

Eng.  Pat.  2148,  Jan.  28,  1907. 
The  liquid,  or  semi-liquid,  is  first  beaten  into  a  froth 
in  a  whisking  chamber  and  the  froth  is  then  spread  by  a 
suitable  device  as  a  thin  layer  on  a  travelling  belt  or  apron. 
It  is  conveyed  by  the  belt  through  a  drying  chamber 
and  the  dried  product  is  scraped  off  the  belt  as  it  leaves 
the  chamber.— W.  H.  C. 


Evaporator. 


F.    Sawyer,    Brighton,    Mich. 
877,665,  Jan.  28,   1908. 


U.S.    Pat. 


The  evaporator  outlet  is  connected  to  a  reservoir  in 
which  a  float  is  arranged,  which,  by  means  of  a  lever 
operates  the  outlet  valve.  The  valve  is  automatically 
opened  when  the  specific  gravity  of  the  evaporated 
liquid  rises  above,  and  closed,  when  it  falls  below,  a 
certain  predetermined  point. — W.  H.  C. 

Desiccating  apparatus.      II.   Pauckseh.    Landsberg  <>n  the 

Warthe,  Germany.     U.S.  Pat.  870,060,  Feb.  II,  1908. 
See  Kr.  Pat.  375,063  of  L907  ;  this  J.,  1907,  860.    T.  P.  I?. 

(las    furnaces.     C.    H.    Thompson,    Stourbridge.         Eng. 

Pat.  7506,  March  28,  1907. 
In  gas-heated  muffle  furnaces  having  one  or  mote 
producers  arranged  at  one  side  of  the  Furnace,  two  sets 
of  air  inlets  are  provided.  Oat  set,  is  situated  near  the 
point  where  the  gas  enters,  and  the  other  Dear  the  point 
at  which  it  leaves  the  furnace.  By  suitably  adjusting 
the  amount  of  air  entering  at.  these  points,  the  combust  ion 

can\l>c  so  regulated  fhal   the   whole  "f    the    muffle    is 
uniformly  heated. — W.  U.  C. 


Furnaces  and  kilns  ;  Method  of  healing  continuous . 

A.  Fichet  and  R.  Heurtey,  Paris.     Eng.  Pat.   15,174, 
July  1,   1907. 

The  kiln  is  heated  by  a  number  of  small  gas  flames  which 
burn  from  rows  of  jets  placed  in  metallic  tubes  arranged 
transversely  to  the  kiln,  along  its  entire  length.  The 
supply  to  each  jet-tube  can  be  regulated  separately 
and  the  kiln  is  consequently  easily  and  efficiently  heated 
to  a  uniform  temperature. — W.  H.  C. 

Filter  presses.  B.  Berkovits,  Budafok,  Hungary,  and 
V.  Ki'idlo,  Prague,  Bohemia.  Eng.  Pat.  10,447, 
May  4,  1907. 

See  Fr.  Pat.  378,312  of  1907  ;  this  J.,  1907,  1129.— T.  F.  B. 

Vaporising     [evaporating]     liquids ;     Method    of . 

Lubecker  Apparatebau-Ges.  in.  b.  H.,  and  C.  H.  Kohn, 
Liibeck,  Germany.     Eng.  Pat.  13.058,  June  5,  1907. 

See  Fr.  Pat.  378,513  of  1907  ;  this  J.,  1907,  1128.— T.  F.  B. 

Filtering  machine  ;    Automatic .     H.  D.  Fitzpatrick. 

Glasgow.     From    H.    M.    Leslie,    Masikuppam,    India, 
Eng.  Pat.  13,569,  June  12,  1907. 

A  number  of  Hat  filter  boxes,  or  trays,  are  arranged 
in  a  circle  around  a  reaction-wheel  which  forms  a  central 
rotating  distributor.  The  pulp  to  be  filtered  is  fed  into 
a  hopper  at  the  top  of  the  wheel,  which,  as  it  rotates 
fills  tray  after  tray  with  pulp.  Vacuum  is  applied  to 
the  interior  of  the  trays  and  draws  off  the  liquid,  and 
when  a  sufficiently  thick  cake  has  formed,  the  supply 
of  pulp  is  stopped  and  wash-liquor  is  delivered  on  to 
the  surface  of  the  cake  from  another  arm  of  the  central 
rotating  distributor.  When  washing  is  finished,  the 
supply  of  wash-water  is  stopped,  and  the  cake  is  drained 
dry  by  the  vacuum,  after  which  the  vacuum  is  shut  off 
and  the  filter  tray  reversed.  Compressed  air  is  then 
admitted  and  the  cake  of  residue  is  blown  off  the  filter 
into  a  receptacle  placed  below.  All  these  operations 
follow  one  another  automatically,  the  duration  of  each 
being  regulated  by  the  speed  at  which  the  distributor 
rotates.  The  shutting  and  opening  of  the  vacuum 
and  compressed-air  valves  and  the  reversing  of  the  tiller 
trays  are  performed  by  levers  attached  to  tappets  which 
are  operated  by  arms  projecting  from  the  central 
distributor  and  coming  into  action  as  it  rotates. — W.  H.  C. 

Filter  elements  ;  Covering  for .       Filter-  und  Brau- 

technische  Maschinenfabrik  A.-G.  vorm.  L.  A.  Enzinger, 
Fr.  Pat.  382,328,  Sept.  13,  1907. 

See  Eng.  Pat.  20,375  of  1907  ;  this  J.,  1908,  66.— T.  F.  B. 

O.     Pirseh, 

1907.     Under 


Emulsions;      Method     <>/     making . 

Brussels.     Eng.    Pat.    17,976,    Aug.    7. 
Int.  Conv.,  Aug.  8,  1906. 

See  Fr.  Pat.  375,594  of  1907  ;  this  J.,  1907.  1000 


-T.  P.  I?. 


Drying  air.  gases,  and  tin1  like;  Device  for .       <>. 

Touzimaky,    Lobositz,    Bohemia.     Eng.    Pat.    19.539. 

Aug.  31,  1907. 
The  air  to  be  dried  is  passed  through  a  cylinder  in  which 
another  perforated  cylinder  of  smaller  diameter,  hut  of  the 

same  length  and  tilled  with  calcium  chloride,  or  other 
suitable  drying  agent  is  disposed  centrally.  At  the 
lowest    point   of   the    under   side    of    the   outer   cylinder    is 

an  opening  covered  by  a  perforated  plate  which  com- 
municates with  another  cylinder  placed  below.  As 
the  calcium  chloride  dissolves  owing  to  its  abstraction  of 
water  from  the  air,  the  solution  drains  into  the  lower 
cylinder,  from  which   it   is  removed   from  time  to  time. 

— W.  H.  0. 
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Separation  of .    J.  Dewar.  Cambridge.     U.S. 

Pat.   379,189,  Feb.    11,    PUIS. 

See  Eng.  Pat.  18,538  of  1904  :  this  J..  1905,  703.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Benzene    in    illuminating   goal     Determination    of . 

L.  M.   Dennis  ami    K.   S.   MoGarthy.     J.   Amcr.   Chem. 
Boo.,  1908,  30.  233—247. 

An  ammoiiiaeal  solution  of  nickel  cyanide  quantitatively 
absorbs  benzene  from  mixtures  containing  benzene 
and  air  and  from  coal  gas.  A  solution  of  25  grins,  of 
potassium  cyanide  in  40  o.c  of  water  is  added  to  a 
solution  of  50  grins,  of  nickel  sulphate  crystals  in  75  c.C. 
of  water.  125  c.c.  of  ammonia  (sp.  gr.  0"9l)  are  added, 
the  mixture  shaken,  and  cooled  to  0°  C.  to  precipitate 
the  potassium  sulphate.  The  clear  liquid  is  poured 
off  and  a  solution  of  18  grins,  of  citric  acid  crystals  in 
10  c.o.  of  water  added.  Afte*  standing  at  0'  C.  for 
10  minutes  the  liquid  is  decanted,  and  transfeired  to  a 
Heinpel  pipette,  of  which  the  upper  bulb  is  filled  with 
broken  glass.  After  the  gas  to  be  analysed  has  been 
passed  in  and  out  several  times,  it  must  be  transferred 
to  a  similar  pipette  containing  dilute  sulphuric  acid  to 
remove  ammonia  The  nickel  cyanide  solution  prepared 
as  above  does  not  absorb  measurable  amounts  of  ethylene 
or  other  constituents  of  ordinary  coal  gas,  except  those 
which  can  be  absorbed  by  potassium  hydroxide  solution. 
The  authors  find  that  the  method  suggested  by  Morton 
(this  J.,  1907.  40),  where  benzene  is  absorbed  by  sulphuric 
acid  of  sp.  gr.  184,  does  not  give  constant  results  with 
the  same  or  varying  conditions.  The  acid  absorbs 
both  ethylene  and  benzene,  and  presents  difficulties  in 
manipulation. — F.  Shdn. 

Coal  gas  ;  Effect  of on  the  corrosion  of  wrought  iron 

pipe  buried  in  the  earth.     W.  L.  Dudley.     See  X. 

Hydrocarbons ;     Explosive    combustion    of .     W.    A. 

Bone.     Royal  Inst.  Lecture,  Feb.  28,  1908. 

An  exhaustive  study  of  the  slow  combustions  of 
methane,  ethane,  ethylene  and  acetylene  at  tempera- 
tures between  250°  and  400°  C,  has  afforded  evidence 
decidedly  in  favour  of  the  hydroxylation  theory,  with 
the  [proviso  however,  that  the  oxygen  was  decidedly 
active,  and  no  evidence  of  any  real  discontinuity  between 
the  chemical  phenomena  of  ordinary  inflammation  and 
those  of  detonation.  The  higher  temperatures  and  more 
violent  conditions  of  detonation  or  explosive  combustion 
were  responsible  for  the  more  complete  breaking  down  of 
unsaturated  hydrocarbons  and  a  greater  "  unburning  " 
of  steam  by  carbon,  but  there  was  probably  no  difference 
as  regards  the  mode  in  which  the  hydrocarbon  was  attacked 
by  the  oxygen  in  the  two  cases.  The  experiments  demon- 
strated a  point  to  which  the  lecturer  attached  great 
significance — viz.,  the  greater  affinities  of  hydrocarbons 
as  compared  with  either  hydrogen  or  carbon,  for  oxygen. 
Methane  might  be  excepted  here  so  far  as  high  temperatures 
were  concerned,  though  between  300°  and  400°  C.  even 
methane  was  oxidised  more  readily  than  hydrogen. 

Patents. 

Petroleum,   petroleum  spirit,   alcohol  and  other  liquids  to 
be  used  for  lightina,  motive  power,  or  other  purposes  ; 

Treatment  of -.     E.   Beugniot.     Fr.    Pat.    381,827, 

Xov.  21,  1906. 

The  process  consists  in  saturating  the  liquid  with  a  gas 
such  as  oxygen,  acetylene,  coal  gas,  etc.,  in  a  closed 
vessel  at  the  ordinary  temperature  and  at  atmospheric 
or  a  higher  pressure.  The  product  burns  more  readily, 
with  increased  effect,  and  renders  the  working  of  an 
engine  more  regular. — A.  T.  L. 

Peat   blocks   or   peat   fuel ;     Manufacture   of and 

apparatus  therefor.     J.   C.   Verev,   Athv,   Ireland,   and 
L.  Downes,  London.     Eng.  Pat. "2220,  Jan.  29.  1907. 

Peat  is  formed  into  a  perf orated  or  tubular  mass  by 
being  forced  through  a  tapering  nozzle,  which  is  provided 


along  the  greater  part  of  its  length  with  an  inner  rod 
or  stem,  which  forms  the  perforation.  The  nozzle 
and  .stem  also  act  as  electrodes  for  a  current,  by  the 
action  of  which,  the  moisture  is  driven  from  the  centre 
of  the  mass  of  peat  towards  the  inner  surface  of  the 
nozzle,  where  it  acts  as  a  lubricant  for  the  mass.  Suitable 
apertures,  inclined  at  an  acute  angle  to  the  direction 
in  which  the  mass  of  peat  is  moving,  may  be  provided 
in  the  wall  of  the  nozzle,  for  the  escape  of  moisture. 
The  production  of  peat  fuel  blocks  of  hollow  or  pipe-like 
form,  by  cutting  off  suitable  lengths  of  the  mass  extruded 
from  the  nozzle,  is  also  claimed. — VV.  C.  H. 

Coking  or  distilling  coal  for  the  manufacture  of  coke  and 
production  of  gas.  S.  B.  Sheldon.  Buffalo,  U.S.A. 
Eng.  Pat.  21,808,  Oct.  2,  1907.  Under  Int.  Conv.. 
Oct.  2,   1900. 

See  U.S.   Pats.   847,614  and  855,069  of  1907  ;  this  J., 

1907,  519,  676— T.  F.  B. 

Furnace  with  a  battery  of  four  or  more  retorts  for  coking 
peat,  lignite,  and  wood.  Oberbaverische  Kokswerke 
und  Fabr.  chem.  Prod.  Act.-Ges."  Fr.  Pat.  382,742. 
Oct.  10,  1907.     Under  Int.  Conv.,  Oct,  20,  1906. 

The  vertical  retorts  are  of  rectangular  cross-section, 
the  width  being  reduced  at  the  middle  of  the  longer 
sides  so  as  to  divide  each  retort  into  two  vertical  chambers. 
Gas  is  drawn  off  from  each  side  of  the  retorts  and  to  ensure 
uniformity,  the  outlets  which  are  further  from  the 
exhauster  are  situated  at  a  higher  level  in  the  retorts. 
The  heating  flues  between  adjacent  retorts  contain 
heat-storing  materials  to  prevent  irregular  heating. 

—A.  T.  L. 

Suction  gas-producers.     F.   de  Prcz  Crassier.       Fr.   Pat. 
382,470,  Oct.  2,  1907. 

The  invention  relates  to  detail  improvements  in  suction 
gas-producers  of  the  type  in  which  an  annular  chamber 
around  the  upper  part  of  the  producer  forms  the  vaporiser. 
To  facilitate  cleaning,  the  outer  casing  of  the  vaporiser 
is  in  two  semi-cylindrical  parts  and  the  top  is  closed 
by  an  annular  cover  which  can  be  removed  without 
breaking  gas-joints.  Air  is  drawn  in  through  the  starting 
fan  and  passes  around  the  gas-outlet  pipe  before  entering 
the  vaporiser,  the  chimney-pipe  being  arranged  so  that 
the  waste  gases  pre-heat  the  air  whilst  the  producer 
is  being  started.  The  fuel  rests  on  a  rotatable  table 
mounted  in  a  ball-bearing  which  can  be  raised  or  lowered 
to  vary  the  annular  air  passage  between  the  table  and 
the  plate  which  carries  the  refractory  lining.  The 
inner  edge  of  this  plate  is  curved  under  to  form  an  open 
trough  to  which  water  is  supplied.  The  vertical 
cylindrical  scrubber  is  formed  in  sections,  each  having 
two  grids  and  a  door  so  that  the  contents  (coke,  wood 
shavings,  etc.)  can  be  renewed  in  part  if  desired.  To 
prevent  objectionable  odours,  the  water  from  the  scrubber 
is  delivered  beneath  a  layer  of  oil  in  the  overflow  tank, 
and  passes  away  through  a  dip  pipe  pierced  at  its  highest 
point  to  prevent  siphoning. — A.  T.  L. 

Combustible  gas  from  carbonaceous  materials ;    Apparatus 

for   making .     C.    H.    Rider.     Fr.    Pat,    382,828, 

Oct.  4,  1907. 

See  Eng.  Pat.  21,078  of  1907  ;  this  J.,  1908,  67.— T.  F.  B. 

Gas  ;    Process  for  the  manufacture  of by  distilling 

coal  in  vertical  retorts.     M.  Hempel.      Ger.  Pat,  177,869, 
March  14,  19%. 

In  order  to  allow  of  the  free  escape  of  the  gas  from  the 
charge  in  the  retorts,  a  hollow  cylinder,  with  side  openings 
throughout  its  length,  and  composed  of  the  material 
to  be  distilled,  is  introduced  into  the  retort  with  each 
fresh  charge.  This  cylinder  may  be  built  up  of  super- 
imposed sections  prepared  by  methods  such  as  are  used 
in  the  manufacture  of  coal  briquettes. — A.  S. 

Filtering  gises.     W.   S.   Hubbard,   Leicester.     Eng.   Pat. 
7073,  March  25,  1907. 

The  gas  to  be  filtered  enters  the  apparatus  through 
the  pipe,  i,  and  passes  first  through  the  condenser,    l, 
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formed  of  two  concave  dishes,  J,  M,  and  the  doubly 
convex  disc,  L.  Owing  to  the  large  surface  of  this 
condenser,  the  moisture  is  condensed  and  drains  away 
through  the  pipe,  i.  The  dry  gas  passes  from  I,  by  the 
pipe,  a,  to  the  filter,  as  shown  by  the  arrows.  The 
filter  consists  of  a  series  of  superposed  dishes,  A,  C,  D, 
in  which  are  placed  slotted  plates  covered  with  "  towel- 
ling," or  other  suitable  filtering  medium,  B.  The  gas 
passes  from  chamber  to  chamber  till  it  reaches  the 
compartment,  F,  where  it  receives  a  final  filtration  through 
cloth,  or  paper,  E,  and  then  passes  to  the  exit  pipe,  H. 
The  coarse  filtering  material,  B,  lies  quite  loosely  on  the 
plates  and  as  it  becomes  choked  it  is  lifted  more  and 
more  by  the  pressure  of  the  gas  and  continually  exposes 
a  fresh  filtering  surface. — W.  H.  C. 

Mantles  for  incandescence  burners  ;    Process  for  impreg- 
nating     .       Soc.    Franc,    de    Chaleur    et    Lumiere. 

Fr.  Pat.  381,660,  Sept.  9,  1907. 

The  mantles  are  placed  in  a  closed  glass  or  porcelain 
vessel,  and  the  vessel  is  exhausted  to  remove  all  air  from 
the  pores  of  the  material.  The  impregnating  solution  is 
then  drawn  in,  and  finally  air  is  admitted,  the  solution 
allowed  to  run  back  and  the  mantles  removed.  The 
reservoir  for  the  solution  may  itself  be  a  closed  vessel 
which  can  be  exhausted  to  withdraw  all  air  from  the 
solution  before  use.  Both  vessels  may  be  enclosed  in 
vacuous  metal  chambers  to  relieve  them  of  the  atmos- 
pheric pressure. — A.  T.  L. 

Incandescence  mantles.     G.  L.  Courtot.     Fr.  Pat.  381,727, 

Sept.  11,  1907. 
The  finished  mantles  after  treatment  with  collodion,  are 
strengthened  by  forming  upon  them  a  simple  design  with 
a  suitable  composition  so  as  to  leave  a  supporting  frame- 
work when  the  mantle  is  burnt  off.  For  example,  an 
upright  mantle  may  hi-  painted  with  a  band  at  the  head 
and  another  near  the  base,  the  two  bands  being  joined 
by  narrow  vertical  lines,  thickly  covered  with  the  com- 
position. A  suitable  composition  consists  of  loo  grins. 
of  distilled  water,  40  drops  of  gum  tragaeanth,  100  gnus. 
of  talc,  and  40  drops  of  potassium  silicate.  -  A.  T.  li. 

Mantles  ;    Refractory  and  indestructible  filament  for  incan- 
descence  .     R.  Laigle.     Fr.    I'at.  382,749,  Oct    11. 

1907. 
Tiik  filament   is    formed   from   a   plastic    mixture  of  rare 
earths    with    an    oxide,    of     lower    melting    point   and    an 
agglomerant,    and    is    heated    to    the    melting    point   of   the 
oxide    or    above    it.      A    suitable    mixture    consists    of:  — 

alumina  (precipitated  by  ammonia).  3;    beryllium  oxide, 

2;    silica  or  aluminium   silicate,   I;     thorium   Oxide,   92*8j 
•cerium  oxide,  1-2  per  cent.— A.  T.  L. 


Filaments  for  ligMing  and  healing  by  gas  or  by  electricity 
in  the  open  air  ;    Process  and  apparatus  for  the  contimious 

manufacture  of .     G.   Michaud  and  E.    Delasson. 

First  Addition,  dated  Sept.  25,  1907,  to  Fr.  Pat,  378,665, 
June  10,  1907  (this  J.,  1907,  1131). 
Filaments  prepared  as  in  the  principal  patent  are  delivered 
by  the  press  on  to  carborundum  plates,  cut  at  once  to 
the  required  length,  and  carried  by  the  plates  through 
a  drying  chamber  and  through  a  muffle,  also  of  carborun- 
dum, in  the  electric  furnace.  The  press  is  of  the  multiple 
type  and  the  plate  carrying  a  number  of  parallel  filaments 
is  turned  through  a  right  angle  to  receive  another  set  of 
parallel  filaments,  the  whole  forming  a  grid  after  being 
heated  in  the  furnace.  The  plates  and  the  muffle  may 
be  made  from  ferruginous  magnesia,  or  from  thoria,  etc., 
instead  of  carborundum. — A.  T.  L. 

Incandescing  bodies  in  electric  lamps  ;     Process  of  manu- 
facturing  electric  coyiductors  suitable  for  «se  as . 

The  British  Thomson-Houston  Co.,  Ltd.,  London. 
From  The  General  Electric  Co.,  Schenectady,  N.Y. 
Eng.  Pat.  5575,  March  7,  1907. 
Powdered  refractory  metals  such  as  tungsten,  molyb- 
denum, titanium,  etc.,  are  mixed  with  cadmium  amalgam 
and  the  mixture  is  formed  into  a  wire,  or  filament.  The 
wire  is  cut  into  suitable  lengths  and  bent  into  shape, 
placed  in  layers  in  carbon  boats  and  heated  in  vacuo  in 
a  glass  vessel  by  an  electrical  resistance  heater  to  about 
215°  C.  for  about  60  minutes.  When  the  mercury  has 
been  volatilised,  the  filaments  are  withdrawn  and  heated 
individually  in  vacuo  to  a  higher  temperature  by  passing 
an  electric  current  through  them  until  the  cadmium  is 
also  volatilised.  The  current  is  then  increased  so  that 
the  particles  of  tungsten,  or  other  refractory  metal  are 
sintered  together  into  a  strong  wire. — W.  H.  0. 

Incandescent  bodies  for  electric  lamps  ;    Process  of  manu- 
facturing   .     A.  Just  and  F.  Hanaman,  Budapest, 

Austria- Hungary.     U.S.  Pat.  878,463,  Feb.  4,  1908. 

See  Addition  of  June  10,  1905,  to  Fr.  Pat.  347,661  of  1904  ; 
this  J.,  1905,  1220.— T.  F.  B. 

Ferrocyanogen  compounds  from  gas  purifyinq  materials,  etc. 
Ger.  Pat.   188,902.     See  VII. 

III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Wood  distillation  in  the  United  States.     U.S.  Forest  Service 
Report.     [T.R.] 

Hardwood. — The  amount  of  hardwood  distilled  at 
86  plants  in  the  United  States  in  1906  was  1,144,896  cords, 
valued  at  3,716,423  dolls.  The  products  consisted  of 
charcoal,  45,057,721  bushels  (value,  2,965,940  dolls.)  ; 
crude  alcohol,  7,871,494  gallons  (2,676,191  dolls.);  grev 
acetate  of  lime,  90.376,497  lb.  (2,017,331  dolls.)  ;  brown 
acetate,  6,960,933  lb.  (85,777  dolls.)  :  tar  and  oils, 
250,610  galls.  (19,877  dolls.). 

Pinewood. — 33  plants  reported  the  distillation  of 
50,234  cords  of  pine  wood  in  1906,  of  a  value  of  129,368 
dollars,  the  products  being  charcoal,  791,887  bushels 
(44,381  dolls.)  ;  turpentine,  503,427  galls.  (238,612  dolls.)  ; 
tar,  648,120  galls.  (64,368  dolls.)  ;  tar  oils,  125,008  galls. 
(17,429  dolls.)  ;  pyroligneous  acid,  305,000  galls.  (15,380 
dolls.). 

The  quantity,  value,  and  average  price  of  wood 
alcohol  exported  from  the  United  States  from  1902  to 
1906  is  as  follows  :  — 


Year. 

Quantity, 

Value. 

A  verage 
value  per 

«all. 

026,926 

8;t:i,029 

1,194.400 

1,097,461 

780,222 

$ 

838,019 
462,892 
686,869 

(Hi:!,:!8.r> 
400,487 

$ 

0-54 

0*64 

0*49 

0-66 

0-00 
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Galiciau  crude  petroleums  :  Fuel  values  of  some 

Wielezvnski.     Petroleum,  1908,  3,  507—509. 


M. 


The  results  of  the  determination  of  the  calorific  value 
ami  other  characters  of  a  number  of  tialieian  and  other 
erude  oils  and  petroleum  products  are  shown  in  the 
following  table  :  — 


Patents. 

Pitch ;    Treatment   of .     T     Parker,    London.      Eng. 

Pat.  1970,  Jan.  25,  1907. 

The  erude  pitch  is  dissolved  in  a  suitable  solvent,  for 
instance,  the  light  oil  obtained  in  the  process  of  manu- 
facturing the  pitch.     The  free  carbon  is  first  separated 


Sp.  gr. 
at  15°  C. 


Crude  oil  from  Uryez 

Masut  from  Urycz  crude  oil 


Crude  oil  from  Boryslaw  . . . 

Masut  from  Boryslaw 

"  Blue  oil  "  from  Bor>  ■law- 
Crude  oil  from  Orow 

Masut  from  Orow  

Crude  oil  from  Harklowa   . . 
Masut  from  Harklowa 

Crude  oil  from  Kosmacz  . . . 
Masut  from  Kosmacz 

Fuel  oil  from  M.  Schttnberg 

Crude  oil  from — 

Rymanow   

Ropica  ruska   

Mraznica   

Potok 

Stoboda  rungurska   

Texas  

Bomani-Apscheron 


0-373 
0-933 

0-940 

0-864 

0-925 

0-892 

0-919 
0-941  at 

35°  C. 

0-898 
0-910  at 

30"  C. 

0-876 

0-906 

0-878 

0-8321 

0-880 

0-831 

0-853 

0-925 


Point  of 
ignition. 


•  C. 
<10 

115 

129 

<10 
109 
135 
41 
139 

14-5 
141 

<10 
35 

27 


<10 
<10 
<10 
<10 
25 


Setting 
point. 


°  C. 
<-12 
<-12 

<-10 

+  21 
+  35 

<-12 


<-12 
<-   9 

<-12 
+    5 

-    7 

<-12 
<-12 
<-12 
<-12 


Viscosity. 


1-87  at  15° 
t  34-7  at  15° 
\  4-44  at  50° 
J  83-3  at  15" 
(  6-50  at  50" 

2-8     at  30° 


5-74  at  15° 


3-90  at  15° 
18-5  at  50° 


2-6  at  15° 


(8-2 
<2-0 


at  15° 
at  50° 


1-93  at  17-5° 
1-11  at  17° 
2-52  at  15° 
1-20  at  15' 
1-96  at  15° 


O. 


14-06 
12-96 

12-09 

14-73 
13-27 
14-24 
13-89 
12-98 

14-39 
12-54 

13-94 
13-21 

13-80 

14-13 

14-40 
12-2 
12-74 
15-5 

13-69 

14-25 


Per  cent. 


84-94 
85-53 

86-75 

83-47 
85-23 
82-18 
86-00 
87-02 

84-36 
86-56 

85-49 
85-48 

85-54 

84-00 

83-42 

82-2 

83-12 

81-6 

84-17 

85-58 


1-00 
1-56 

1-16 

1-80 
1-50 
3-68 
0-11 


1-25 
0-90 

0-57 
1-31 

0-66 


1-87 

2-18 

5-6 

4-14 

•2-9 
(S  =  2-00 
1.0  =  0-14 

0-17 


Calorific 
value.* 


11,092 
10,675 

10,623 

11,064 
10,845 
10,653 
11,130 
10,942 

11,118 
10,749 

11,09£ 
10,852 

11,069 

10,994 
11,020 
10,544 
10,866 
11,733 

11,604 

11,207 


*  Calculated  according  to  Mendelejeff's  formula:    Q  =  81C  +  300H-26(O— S). 


—A.  S. 


Dephlegmator ;    New for  the  fractionation  of  petroleum. 

V.  F.  Heir.     Chem.-Zeit.,  1908,  32.  148—149. 

The  dephlegmator  described 
has  proved  very  useful  in  the 
preparation  of  fractions  of 
constant  boiling  point  from 
petroleum,  especially  in  cases 
where  ordinary  dephlegmators 
were  unsatisfactory.  The 
dephlegmator  itself,  3,  (see 
Fig.)  is  a  glass  cylinder,  300 
— 1000  mm.  long*  filled  with 
lead  shot  six  of  which  weigh 
about  1  grm.  The  outer 
mantle  of  a  Liebig's  condenser 
with  one  of  the  side  tubes 
sealed  up  is  suitable  for  the 
purpose.  The  cylinder  is 
covered  with  cotton-wool, 
filter-paper  and  asbestos  to 
prevent  loss  of  heat.  When  the 
dephlegmator  is  to  be  kept  at 
above  130°  C,  it  is  enclosed  in 
a  copper  heating  jacket,  1, 
heated  by  means  of  four 
burners  or  otherwise,  between 
which  and  the  dephlegmator  is 
a  thin  layer  of  air,  2,  enclosed 
by  an  inner  jacket.  It  is 
possible  with  this  device  to 
fractionate  liquids  at  tem- 
peratures up  to  330°  C.  When 
starting  the  distillation,  it 
is  best  to  first  warm  the  outer 
air  jacket,  or  to  bring  the  liquid 
in  the  distilling  flask  only  very  slowly  to  the  boiling  point, 
as  otherwise  liquid  is  condensed  in  the  dephlegmator 
and  gradually  fills  the  latter.  When  this  happens,  the 
distillation  must  be  stopped,  and  the  dephlegmator  dried 
by  blowing  air  through  it. — A.  S. 
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from  the  solution  in  any  suitable  manner,  and  the  latter 
is  then  treated  with  a  water-absorbing  agent,  for  example, 
barium  or  calcium  oxide,  or  plaster  of  Paris.  After 
separating  the  drying  agent,  the  solution  is  distilled  to 
recover  the  pitch.  It  is  stated  that  pitch  which  has  been 
treated  as  described  is  much  more  suitable  for  the  prepara- 
tion of  varnishes  than  ordinary  pitch. — W.  H.  C. 

Phenol  or  its  substitution  products  with  the  exception 
of  homologues  of  phenol,  and  also  hydroxyl  derivatives 
of    multi-nuclear    hydrocarbons    or    sulphonic    acids    of 

aromatic    hydrocarbons  ;    Process    for    rendering 

soluble  in  water.  A.  Friedlaender.  Ger.  Pat.  181,288, 
Sept.  21,  1905. 
Phenols  or  other  hydroxy  compounds  are  mixed  with 
sulphonic  acids  of  aromatic  hydrocarbons  or  their  salts, 
preferably  in  presence  of  water.  Phenols  may  be 
extracted  from  tar  oils  by  adding  to  the  latter  a  concen- 
trated aqueous  solution  of  a  sulphonate  of  an  aromatic 
hydrocarbon. — T.  F.  B. 

Petroleum  and  volatile  hydrocarbons  ;  Continuous  rectifica- 
tion  of .      E.  A.    Barbet.     First   Addition,  dated 

Dec.  1,  1906,  to  Fr.  Pat,  322,265.  June  7,  1902  (this 
J.,  1903,  292). 
The  invention  relates  to  a  simplified  apparatus  for 
separating  by  a  continuous  process  four  fractions  boiling 
below  130  C..  and  a  burning  oil,  and  for  "cracking" 
the  heavy  oi!  not  distilled.  The  apparatus  comprises 
a  tubular  heater  with  inclined  grate  for  decomposing 
the  heavy  oils,  a  large  boiler  communicating  with  a 
fractionating  column,  and  condensers  and  coolers  for  the 
products.  The  crude  oil  is  admitted  to  the  fractionating 
column  some  distance  above  the  base,  and  three  fractions 
are  drawn  off  from  the  upper'part  of  the  column.  The 
lightest  product  is  obtained  from  the  vapour  not  condensed 
in  the  column.  Burning  oil  is  drawn  oft'  below  the  inlet 
for  crude  oil,  or  from  the  boiler  itself.  The  non-volatile 
residue  passes  to  the  tubular  heater,  and  the  resulting 
vapours  are  condensed  and  added  to  the  crude  oil. 

—A.  T.  L. 
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Resin*,  resinous  substances,  mineral  waxes,  etc.      Fr.  Pat. 
382,371.     See  XUIB. 

IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

a8-Naphlhazine&~;    The    two .      O.    Fischer  and  H. 

Straus.     Ber.,   1908.  41,  397-400. 

Benzeneazo-/3/3-dina.phthylamine.  and  similar  dye- 
stuffs  substituted  in  the  benzene  nucleus,  are  best  prepared 
by  combining  the  suitable  diazo-solution  with  r3/3- 
dinaphthylamine  in  pyridine  solution.  These  azo- 
dyestuffs,  when  digested  on  the  water-bath  with  glacial 
acetic  and  hydrochloric  acids,  furnish  sr/m-a/3-naph- 
thazine,  m.pt.  243°  C.  A  modification  of  the  method 
of  purifiying  as?/m-a/3-naphthazine,  by  crystallising 
the  crude  product  from  pyridine  and  separating  the 
«V»i-compound  by  addition  of  hot  water  is  also  described. 

—J.  C.  0. 

Dyestuffs ;   A    method  of   identifying    and    valuing . 

J.  W.  Lovibond.     J.  Soc.  Dyers  and  Col.,   1908,  24, 

36-40. 
The  author  shows  how  the  tintometer  can  be  applied 
to  the  analysis  of  dyestuffs  by  splitting  them  up  into 
their  constituent  colour-parts  and  so  arriving  at  a  method 
of  valuation  by  which  those  dyestuffs  richest  in  the 
dominant  colour-constituent  are  seen  to  be  the  purest. 
The  paper  is  illustrated  by  charts  of  colour-analyses 
of  Victoria  Blue,  Magenta  and  Fustic  extract. — J.  C.  C. 

Patents. 

Direct   cotton  dyestuffs ;    Preparation    and    use    of 

for  dyeing.  Read  Holliday  and  Sons,  J.  Turner,  and  H. 
Dean.  Huddersfield.     Eng.  Pat.  2568,  Feb.  1,  1907. 

See  Fr.  Pat.  375,476  of  1907  ;  this  J.,  1907,  961.— T.  F.  B. 

Colouring  matters  of  the  sajranine  series  ;   Manufacture 

of .     A.  G.  Bloxam,  London.         From  Act.-Ges.  f. 

Anilinfabr.,  Berlin.     Eng.  Pat.  2767,  Feb.  4,  1907. 

See  Fr.  Pat.  374,832  of  1907  ;  this  J.,  1907,  865.— T.  F.  B. 

Arylthioglycollic-o-carboxylic  acids;  Manufacture  of . 

O.  Imray,  London.  From  Farbwerke  vorm.  Meister, 
Lucius  und  Briining,  Hoechst  a/Main.  Germany.  Eng. 
Pat.  6930,  Mar.  22,  1907. 
Anthkanilic  acid  or  its  substituted  derivatives,  is 
diazotised  and  the  neutralised  solution  is  run  gradually 
at  0° — 10°  C.  into  a  solution  of  sodium  sulphide.  A 
solution  of  sodium  chloroacetate  is  now  added  and. 
finally,  aqueous  caustic  soda.  The  whole  is  heated 
on  the  water  bath  until  the  reaction  is  complete,  -when 
phenylthioglycollic-o-carboxylic  acid  (or  the  corresponding 
substituted  derivative)  is  precipitated  by  means  of  hydro- 
chloric acid. — J.  C.  C. 

Arylthioglycollic-o-carboxylic    acids ;     Process   of   making 

.     E.  Bryk,  Assignor  to  Farbwerke  vorm.  Meister 

Lucius,  und  Briining,  Hochst  on  the  Maine,  Germany. 
U.S.  Pat,  877,702,  Jan.  28,  1908. 

See  Eng.  Pat.  6930  of  1907  ;    preceding.— T.  F.  B. 

Mercaptan  derivatives  of  hydroxylated  phenazines  ;    Process 

for  preparing .     Farbwerke  vorm.  Meister,  Lucius, 

und  Briining.  Ger.  Pat.  187,808,  Jan.  20,  1904 
Mercaptan  derivatives  of  phenazine  are  obtained  by 
heating  with  sodium  sulphide,  hydroxylated  azines  which 
are  halogen  substituted  in  the  nucleus  containing  the 
hydroxyl  group,  or  those  substituted  in  the  a/ine  nitrogen 
groups.  The  products  are  intended  for  use  in  preparing 
sulphide  dyestuffs.— T.  F.  B. 

Quinoline  derivatives  of  the  anthracene   series;     Process 

for  preparing  non-hydroxylated .      Farbwerke  vorm. 

Meister,     Lucius,     und     Mriining.     Ger.     Pat.     189,284, 
Jan.  31,  1905. 
Strongt-y  basic   quinoline  derivatives  of  anthracene  are 
obtained    by    condensing    a-aminoanthraquinone    or    its 


derivatives  which  do  not  contain  hydroxyl  groups,  with 
glycerol,  sulphuric  acid  (about  66°  B.),  and  an  oxidising 
agent,  such   as  nitrobenzenesulphonic  acid.     These  com- 

Eounds  are  not  dyestuffs.  but  can  be  used  in  preparing 
asic  anthracene  dyestuffs. — T.  F.  B. 

o-Hydroxymonoazo  dyestuffs  ;    Process  for  preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  188.819,  Jan.  27,  1906.  Addition  to  Ger.  Pat. 
184,689,  Sept.  28,  1905. 

Dtazo  derivatives  of  nitro-o-aminophenols,  which  are 
also  7>-nitraniline  derivatives,  are  combined  with  chromo- 
trope  acid  in  presence  of  an  alkaline-earth  hydroxide, 
or  of  zinc  or  magnesium  hydroxide. — T.  F.  B. 

Dyestuffs  of  the  anthracene  series  ;    Process  for  preparing 

.  Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat,  188,605,  March  18,  1906. 

The  compound  obtained  by  the  action  of  sodium  sulphide 
on  dinitroanthrarufindisulphonic  acid,  when  reduced  in 
acid  solution,  is  converted  into  leuco-4.8-dithiol-1.5- 
dihydroxyanthraquinone :  this  is  condensed  with  aro- 
matic amines,  and  the  product  is  sulphonated.  The 
product  obtained  from  p-toluidine,  for  example,  dyes 
unmordanted  wool  fast,  pure  green  shades. — T.  F.  B. 

A  zo  dyestuffs.  O.  Giinther  and  L.  Hesse,  Assignors  to 
Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pats.  877,643  and  877,644,  Jan.  28,  1908. 

1  :  8-Aminonaphthol-3  :  6-disulphonic  acid  is  diazotised 
and  combined  with:  (1),  a-naphthylamine,  or  (2), 
p-xylidine.  and  the  products  are  diazotised  and  combined 
with  2-phenylamino-5-naphthol-7-sulphonic  acid  and 
2-amino-5-naphthol-7-sulphonic  acid  respectively ;  the 
sodium  salts  of  the  resulting  dyestuffs  produce  :  (1),  blue 
and  (2),  violet-red  shades  on  cotton. — J.  C.  C. 

Sulphide   dyestuff  ;   Production   of  a .      Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Fr.  Pat,  382,412,  Sept.  30. 
1907.     Under  Int.  Conv.,  March  13,  1907. 

See  U.S.Pat.  866,939  of  1907  ;  this  J..  1907,  1082.— T.  F.  B. 

Mordant  dyestuffs ;  Production  of  — — .  Farbenfabr. 
vorm.  F.  Bayer  und  Co.  Fr.  Pat,  382.920.  Oct,  15,  1907. 
Under  Int.  Conv.,  Feb.  2,  1907. 

New  mordant  dyestuffs  giving  bright  red  shades  of  a 
good  fastness  are  obtained  by  condensing  amino-w- 
hydroxybenzoylbenzoic  acids  (substituted  in  the  amino 
group)  or  their  homologues  with  oxyhydroquinone 
(hydroxycpiinol)  or  its  triacetyl  derivative.  If  these  red 
dyestuffs  bo  treated  with  dehydrating  agents,  a  molecule 
of  water  is  split  off  and  a  new  ring  is  formed,  the  products 
formed  giving,  on  chromium  mordants,  green  shades 
fast  to  washing  and  light. 

Example. — Mix  intimately  313  kilos,  of  diothylamino- 
m-hydroxybonzoyl benzoic  acid  with  120  kilos,  of  hydroxy- 
quinol,  then  introduce  this  mixture  in  small  portions 
into  1200  kilos,  of  sulphuric  acid  of  168°  T.,  stirring  and 
taking  care  to  keep  the  temperature  below  50°  C.  Tho 
mass  is  kept  at  about  30°  C.  for  3  hours  with  constant 
stirring  ;  it  is  then  poured  into  water  and  the  precipi- 
tated dyestuff  collected  on  a  filter.  It  is  a  red  powder 
only  slightly  soluble'  in  water  but  its  alkali  salts  are 
easily  soluble  and  dye  chrome-mordanted  wool  in  bright 
red  shades.  To  produco  tho  green  dyestuff.  3  kilos,  of 
the  red  dyestuff  are  added,  a  little  at  a  time,  to  12  kilos. 
of  fuming  Sulphuric  acid  (ltl  per  cent.  SOg).  The  mixture 
is  heated  on  a  water-hath  until  a  sample  mixed  with  water 
and  rendered  alkaline  shows  a  pure  bluish  green  colour. 
The  mass  is  then  poured  into  ice  water  and  the  separated 
colour  filtered  off  and  dried.  It  dyes  chrome- mordanted 
wool  or  cotton  in  brighl  green  shades.  In  some  eases 
tho  fuming  acid  causes  a  sulphonation  of  the  dyestuffs 
besides  the  condensation,  thus  rendering  them  much  more 
soluble  without  losing  their  valuable  dyeing  properties. 

—A.  B.  S. 
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Coeroxonium   and  mtrih ionium    compounds;     Process  for 

pre  firing .     Farhenfabr.  vovm.   F.    Mayor  und  Co. 

(ier.  Par.  186,883,  Feb.  23.  1906. 
cj-Akvletheks  or  o-thio-aryl  others  of  anthraquinone 
are  treated  with  neutral  or  arid  condensing  (dehydrating) 
agents;  if  sulphuric  acid  is  used,  the  reaction  must  be 
so  regulated  that  no  sulphonation  of  the  original  sub- 
stance takes  place.  The  new  products  have  the  following 
constitution  : — 
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Coerthionium. 

— T.  F.  B. 


dyistuff  and  process  of  making  same.     P.  Julius  and 

E.  Fusseneggcr.  Assignors  to  Badische  Anilin  und  Soda 

Fabrik.  Ludwigshafen  on  Rhine,  Germany.     U.S.  Pat. 

879,053.  Feb.  11,  1908. 

See  Eng.  Pat.  5640  of  1907  ;    this  J.,  1907,  818.— T.  F.  B. 

Dyistuff  [from  d in  it  ronapht Judaic]  ;    Process  for  preparing 

a  brown .     Badische  Anilin  und  Soda  Fabrik.     Ger. 

Pat.  187,912,  Sept.  26,  1906. 
aln4-DixrrRoxAPHTHALENE    is   iheated,    in    presenee    of 
alkali,  with  not   more  :than  half  its  weight   of  dextrose 
and  with  an  alkali  or  alkaline-earth  sulphite  or  bisulphite. 

— T.  F.  B. 

Sulphide  dyestuffs  ';   Manufacture  of  a  black .     Soc. 

Anon,   des  Mat.   Gol.  et  Prod.   Chim.   de  Saint-Denis. 
Fr.  Pat.  381,608,  Nov.  14,  1906. 

The  preparation  of  a  black  sulphide  dyestuff  by  reacting 
with  sodium  polvsulphides  upondinitrophenol,  is  described 
in  Fr.  Pats.  23L188  of  1893,  259.509  of  1894,  and  267,343 
of  1897,  Eng.  Pat.  19,831  of  1896.  Ger.  Pat.  127,835  of 
1899  and  Fr.  Pat.  299,721  of  1900.  By  the  process 
here  described,  it  is  possible  to  obtain  by  heating  sodium 
dinitrophenate  with  sodium  polysulphide  a  product  of 
high  concentration  and  free  from  impurity  and  of  such  a 
constitution  that  the  dyestuff,  when  formed,  is  insoluble 
in  the  liquor  and  separates  out.  Upon  filtering  and 
washing,  the  dyestuff  is  obtained  free  from  impurity  and 
excess  of  the  reagent.  335  kilos,  of  sodium  dinitrophenate 
are  dissolved  in  80  litres  of  water.  To  the  boiling  solution, 
30  kilos,  of  sulphur  and  40  kilos,  of  sodium  sulphide 
(62  per  cent.),  mixed  with  40  litres  of  water,  are  added 
little  by  little  and  the  mixture  boiled,  the  temperature  of 
ebullition  being  raised  to  106 — 108°  C.  by  the  addition  of 
salts  of  the  alkalis.  After  boiling  for  10 — 15  hours  the  melt 
is  thrown  into  water,  filtered  and  the  residue  well  washed 
with  water.  Upon  drying,  the  dyestuff  is  obtained  as  a 
black  powder,  insoluble  in  water,  alcohol  and  strong 
sulphuric  acid,  but  soluble  in  solutions  of  sodium  sulphide. 
In  the  deep  blue  solution  so  obtained,  cotton  is  dyed 
evenly,  in  deep  blue-black  shades. — F.  M. 

Gallocyanine  dyestuff s ;   Manufacture  of  new  derivatives  of 

.      Fabr.   Prod.   Chem.   ci-dev.  Sandoz.     Fr.  Pat. 

382,335,  Sept.  18,  1907. 

New  dyestuffs  belonging  to  the  gallocyanine  group  and. 
soluble  in  water  can  be  prepared  by  the  following  methods  : 
(1),  By  partial  reduction  of  a  gallocyanine  ;  (2),  by  partial 
oxidation  of  a  leucogalloeyanine  ;  (3),  by  the  action  of 
a  leucogalloeyanine  on  a  gallocyanine.  Example  T.  :  — 
One  hundred  parts  of  the  gallocyanine  derived  from 
nitrosodimethylanilinc  and  gallic  acid  are  diluted  to 
a  thin  paste  with  500  parts  of  water  and  50  parts  of  con- 
centrated hydrochloric  acid;  11  parts  of  zinc  powder 
(85  ]>er  cent.),  corresponding  to  a  half  molecule,  are  added 
to  this  paste,  a  little  at  a  time,  with  constant  stirring. 
He  new  gallocyanine  soon  enters  into  solution  and  at  the 
end  of*  one  hour  the  small  amount  of  insoluble  matter 


remaining  is  filtered  off  and  the  colour  precipitated  from 
solution  with  common  salt  and  dried  at  a  low  temperature. 
It  forms  a  violet  crystalline  powder  soluble  in  water. 
Example  II.  :— A  solution  of  34  kilos,  of  ammonium 
persulphate  is  added  to  a  neutral  solution  of  10  kilos, 
of  leucogalloeyanine  hydrochloride  in  50  litres  of  water. 
Oxidation  takes  place  immediately  and  the  colour  formed 
is  precipitated  with  salt.  The  persulphate  can  be  replaced 
by  an  equivalent  amount  (J  mol.  of  oxygen)  of  other 
oxidising  agents.  Example  III.  : — Ten  kilos,  of  leuco- 
galloeyanine hydrochloride  are  made  into  a  paste  with 
30  litres  of  water.  10  kilos,  of  gallocyanine  hydrochloride 
are  added,  and  the  mass  heated  on  the  water-bath  for 
several  hours  to  50°  C.  with  constant  stirring.  The 
gallocyanine  rapidly  dissolves  and  a  dark  violet  syrup, 
soluble  in  water,  is  obtained,  which  can  be  employed 
as  such  in  printing.  The  colour  can  be  isolated  from 
its  solution  by  precipitation  with  salt.  By  this  last 
method  mixed  compounds  can  be  obtained.  Apparently 
a  molecule  of  the  gallocyanine  combines  chemically 
with  a  molecule  of  the  leucogalloeyanine  giving  rise  to 
a  quinhydrone  derivative. — A.  B.  S. 

Dyestuffs  suitable  for  lakes,   etc  ;   Manufacture  of . 

K.   Merz.     Fr.    Pat.   382,191,   Sept.   24,   1907.     Under 
Int.  Conv.,  Sept.  24,  1906. 

It  has  been  found  that  the  metallic  salts  of  the  dyestuffs 
obtained  by  combining  2.3-hydroxynaphthoic  acid 
(m.p.  216°  C.)  with  diazotised  derivatives  of  anilinecar- 
boxylic  acids  are  insoluble  in  oils  and  may  be  employed 
as  pigment  colours.  The  dyestuffs  obtained  by  these 
combinations  are,  in  the  form  of  pastes  or  in  solution, 
mixed  with  solutions  of  metallic  salts  such  as  barium 
chloride,  calcium  chloride,  lead  nitrate,  etc.,  and  the 
mixture  well  agitated  at  a  convenient  temperature. 
When  a  pigment  colour  is  desired,  finely  divided  barium 
sulphate  is  most  suitable  for  the  substratum,  but  for  a 
printing  colour,  aluminium  hydroxide  is  to  be  recommended. 
These  colours  are  insoluble  in  water,  alcohol  or  oil,  and 
possess  good  fastness  to  light. — F.  M. 

Sulphide  dyestuffs  dyeing  black  shades  direct  on  cotton  l 

Process  for  preparing .     Kalle  und  Co.     Ger.  Pat. 

186,860,  Dec.  17,  1902. 

The  dyestuffs  obtained  by  combining  the  diazo  derivatives 
of  amines  of  low  boiling  point  with  o-nitrophenol,  are 
melted  with  sulphur  and  sodium  sulphide. — T.  F.  B. 

o-Hydroxyazo  dyestuffs  ;  Process  for  preparing which 

can  be  chromed.      Kalle  und  Co.      Ger.    Pat.    188,645, 
Aug.  31,  1904. 

1.2-Aminonaphtholsulphonic  acids  are  suspended  in 
a  very  small  quantity  of  water,  diazotised  in  presence 
of  acetic  acid,  and  combined  with  a  concentrated  solution 
of  the  sodium  salt  of  3-naphthol  in  presence  of  sodium 
carbonate,  at  a  temperature  of  about  40°  C.  Fast  blue- 
black  or  violet-black  shades  are  obtained  by  chroming 
these  dyestuffs  on  the  fibre. — T.  F.  B. 

Dichloroanthraflavic   acid ,;    Process   for    preparing •• 

R.   Wedekind  und  Co.     Ger.   Pat.    187,085,   Nov.    15, 
1903. 

Nascent  chlorine  is  allowed  to  act  on  an  aqueous  suspen- 
sion of  anthraflavic  acid,  in  presence  of  a  considerable 
quantity  of  sulphuric  acid,  at  120°  C.  (See  also  this  J., 
1907,  1216.)— T.  F.  B. 

Aromatic  amiao-con: pounds ,;  Extraction  of  — —  from 
reduced  mixtures  containing  iron  and,  ferrous  oxide. 
Chem.  Fabr.  Griinau,  Landshoff  und  Mever.  Ger. 
Pat.  184,497,  Dec.  8,  1905. 

To  increase  the  rapidity  of  extraction  ot  amino-compounds 
from  the  mixtures  containing  them,  after  reduction 
with  iron,  the  extraction  is  performed  in  an  apparatus 
in  which  the  perforated  partition,  on  which  the  mixture 
tests,  Is  strongly  magnetised. — T.  F.  B. 


220 


Cl.  V.— PREPARING,  BLEACHING,  &c,  TEXTILES,  YARNS,  &  FIBRES. 


[March  16,  1908. 


A  zo  dyestuffs  containing  fatty  acid  groups  which  are  present 

in   fats  ;  Process  for  preparing .     N.   Sulzberger. 

Ger.  Pat.  188,909,  April  25,  1900. 
Fatty  acid  arylides  ate  nitrated  and  the  products  reduced  : 
the  amino-fatty  acid  arylides  thus  obtained  are  diazotised 
and  combined  with  phenols  or  amines.  Such  dyestuffs 
possess  many  properties  of  fatty  compounds,  and  they  are 
therefore  useful  for  mixing  with  fats,  or  with  oil  of  turpen- 
tine for  painting,  or  with  other  dyestuffs  which  are 
insoluble  in  fats  ;  they  can  also  be  used  in  the  preparation 
of  coloured  soaps.  Wool,  silk,  or  cotton  is  dyed  in  shades 
fast  to  washing  by  solutions  of  the  dyestuffs.  Among 
the  dyestuffs  described  are  those  derived  from  the  anilides 
of  stearic,  oleic,  and  palmitic  acids,  and  from  palmitic 
acid  /3-naphthylamide. — T.  F.  B. 
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Sisal  hemp  cultivation  in  India.     H.   H.   Mann. 
J.  of  India,  1907,  2,  323—333. 


Agr 


It  is  stated  that  of  all  the  Agaves,  true  sisal  hemp  (Agave 
sisalana)  is  the  best  variety  for  large  plantations  in 
India,  but  if  a  good  fibre-extracting  machine  for  this 
plant  cannot  be  economically  provided,  then  Mauritius 
hemp  (Furcroca  gigantea)  may  possibly  be  found  more 
profitable  in  certain  parts  of  North-East  India.  The 
author  states  that  additional  experience  during  the  past 
three  years  has  confirmed  the  conclusion  at  which  he 
arrived  in  1904,  viz.,  (1)  that  in  many  parts  of  North-East 
India,  sisal  hemp  fibre  can  be  produced  in  competition 
with  nearly  all — if  not  with  all — the  countries  and  districts 
in  which  it  has  been  tried  ;  (2),  that  the  quality  of  the 
fibre  is  as  good  as  that  of  the  American  fibre  ;  and  (3), 
that  it  will  be  a  number  of  years,  at  least,  before  there 
is  likely  to  be  any  such  slackening  in  the  annual  increase 
in  the  demand  as  to  lead  to  serious  over-production 
and  so  bring  the  price  below  a  remunerative  figure.  The 
prices  on  the  London  market  for  sisal  hemp  and  Manila 
hemp  during  the  past  eight  years  are  shown  in  the  following 
table  :  — 


Sisal  hemp. 

Manila  hemp. 

Year. 

June 

Dec. 

June 

1 

Dec. 

1900 

£ 
39 

42 
39 
36 
37 
33 
331 

£ 

30 

42 

40 

36 

36 

39 

35 

£ 

39 

33 

411 

35 

36 

39 

43 

38 

£ 

31 

1001 

461 
37 

1902 

1903 

41 

1904 

42 

1905 

41* 

1906 

42} 

1907 

— A.  S. 

Sisal  Jtcrnp  in  German  East  Africa.     Bull.  Imp.  Inst.,  1907, 
5,  425.     [T.R.] 

The  approximate  quantities  and  value  of  the  sisal  hemp 
exported  from  German  East  Africa  since  1902  were  as 
follows  : — 


Year. 

Quantity. 

Value. 

1903 

Tons. 

422 

765 

1.140 

1,838 

£ 
16  ooo 

1904 

28.300 

1905 

43, '.100 

1906 

66,900 

During  the  first  half  of  1907  the  exports  from  Tanga 
and  Pangani  amounted  to  about  1,321  tons  of  value 
£60,000. 


Cotton  in  German  East  Africa.     Bull.  Imp.  Inst.,   1907, 
5,  426.     [T.R.] 

The  exports  of  cotton  from  German  East  Africa  during 
the  years  1900 — 1900  were  as  follows  : — 


Year. 

Quantity. 

Value. 

Year. 

Quantity. 

Value. 

lb. 

£     s. 

11). 

£ 

1900 

24 

0     5 

1904... 

414,850 

6,250 

1901 

240 

4   14 

1905 

416,270 

9,930 

1902 

818 

10   12 

1906.. . 

415,930 

9,050 

20,450 

370     0 

! 

A  much  larger  quantity  has  been  exported  during  1907, 
as  the  industry  has  undergone  great  extension.  Specimens 
of  the  cotton  from  Kilwa,  Saadani  and  Mwanza  were 
valued  at  the  beginning  of  1907  at  about  lid.  per  lb. 

Shoddy ;    Possible   danger   of   spontaneous   combustion    of 

-.     W.  H.  Schramm.      Z.  angew.   Chem.,   1908,  21, 

252—255. 

Owing  to  the  refusal  by  a  large  shipping  company  to 
accept  consignments  of  shoddy  except  as  deck  cargo, 
comparative  experiments  were  made  as  to  the  tendency 
of  shoddy,  raw  cotton,  and  raw  wool  to  ignite  spontane- 
ously, as  the  two  last-named  are  shipped  regularly  as 
ordinary  cargo.  The  experiments  show  that  there  is  no 
greater  danger  of  fire  with  shoddy  than  with  raw  cotton 
or  wool,  and  that  the  former  should  be  equally  acceptable 
as  the  two  latter  as  ordinary  cargo. — A.  S. 

Indigo  dyeing  ;    Improvement  in  the  copperas  vat  for . 

A.  Binz  and  Th.  Marx.     Farber-Zeit.,  1908,  19,  49. 

The  copperas-lime  vat  is  unsatisfactory  on  account  of 
the  small  and  variable  yield  of  dissolved  indigo-white 
and  the  large  amount  of  sediment.  In  a  series  of  10 
experiments,  in  which  vats  were  set  with  the  proportions 
known  to  be  actually  employed  in  practice,  the  authors 
found  the  average  percentage  of  Indigo  brought  into 
solution  to  be  only  54-2,  with  a  maximum  of  68-2  find  a 
minimum  of  38-7.  It  is  evident  that,  owing  to  some 
cause  which  cannot  be  controlled,  a  large  proportion  of 
the  indigo-white  remains  in  the  sediment.  By  sub- 
stituting caustic  soda  for  lime,  a  much  better  yield  is 
obtained  but  the  objection  arises  that  when  dyeing  yarn 
in  hanks  the  hands  of  the  workmen  are  attacked.  This 
difficulty  may  be  overcome  by  setting  the  stock-vat 
with  caustic  soda  and  adding  a  calcium  salt,  e.g.,  abetate, 
to  the  dye-vat  in  sufficient  amount  to  convert  the  whole 
of  the  sodium  hydroxide  into  calcium  hydroxide.  A 
stock-vat  was  prepared  with  3  parts  (by  weight)  of  Indigo 
(powder,  B.A.S.F.  or  a  corresponding  amount  of  paste), 
19-1  parts  of  ferrous  sulphate,  and  9-2  parts  of  solid 
caustic  soda,  made  up  with  water  to  350  parts  by  volume 
and  kept  for  1  hour  at  50 — 00°  C.  The  dye-vat  con- 
tained 25  parts  of  calcium  acetate  previously  dissolved 
in  water  ;  the  stock-vat  was  poured  in  and  the  vat  made 
up  to  1(100  parts.  In  six  experiments  the  average  per- 
cent age  of  the  indigo  used  found  in  the  clear  vat-liquor 
was  76*9,  with  a  maximum  of  80-3  and  minimum  of  73-4  ; 
thus  showing  a  considerable  improvement  in  amount  and 
regularity  of  yield.  After  the  first  setting,  the  vat  may 
bo  corrected  as  required  by  addition  of  lime  ;  this  addition 
will  not  precipitate  (be  indigo-white.  A  similar  improve- 
ment might  he  adopted  in  the  caso  of  the  zinc-lime  vat. 

— R.  B.  B. 

Dyeing  ;    A  method  of  dry .     F.  J.  Farrell  and  C.  W. 

May.     J.  Soc.  Dyers  and  Col.,  I90S,  24,  40—48. 

The  authors  find  Unit  clear  and  level  shades  can  be 
produced   on   textile   fabrics   by   immersing  them  in  a 

dyobalh    containing    an    alcoholic    solution     of     an     acid 

dyestuff  mixed  with  petroleum  benzine  containing 
GJrunwald   and   Btommels  Baponine.    The   best   results 

were  obtained   with   the  dxoMulTs  Acid  Green  extra  cone, 

Acid  Magenta,  Acid  Violet  lo  P.  Alizarin  SapphiroJL,  Azo 
Rubin  A,  Crocein  Scarlet  B  and  SB,  Cyanole,  Eosin  extra. 

Fast  A.id  Violet  A  •-'  H,  Fonnyl  Violet  S  4  B  and  10  B, 

Indian  Yellow  (I  and  R,  Met  a  nil  Yellow.  ( hango  II,  Patent 

Blue  A,  Phloxines  and  Rhodamine  P.    A  strong  solution 
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of  the  dyesiutT  is  employed  and  a  typical  mixture  consists 
of  10  e.0.  of  the  alcoholic  solution  and  290  0.0,  of  henzine 
containing  10  grins,  of  saponine.  It  is  essential  thai 
a  small  amount  of  water  should  be  present  (either  in 
the  saponine  solution  or  the  alcohol)  but  an  excess  is  to 
be  avoided,  otherwise  separation  of  the  benzine  occurs. 
After  dyeing,  the  goods  are  rinsed  in  benzine  to  remove 
adhering  dye  solution  hut  no  further  removal  of  dyestuff 
from  the  fibre  is  effected  by  the  action  of  this  agent. 

—J.  C.  C. 

Patents. 

Artificial  silk  ;     Manufacture  of .     A.  Lecoeur.     Fr. 

Pat.  381,939,  Nov.  24,  1906. 
In  the  precipitation  of  cellulose  from  its  solution  in 
cuprammonium.  the  use  of  acids  in  the  coagulating  liquid 
tends  to  give  products  which  are  milky  or  opaque  and 
not  over  strong.  With  alkalis  the  threads  obtained  are 
clear,  supple  and  strong,  but  though  suitable  for  the 
manufacture  of  thick  threads,  such  baths  cannot  be 
used  for  the  preparation  of  threads  of  a  fine  or  even 
medium  titre.  The  best  results  are  obtained  by  using 
solutions  of  the  bisulphates  of  the  alkali  metals,  of  such 
strength  that  coagulation  is  instantaneous  and  the 
ammonia  and  copper  hydroxide  completely  neutralised. 
Upon  leaving  this  first  bath  the  threads  traverse  a  second, 
more  dilute  one,  and  are  finally  obtained  in  a  supple, 
elastic  and  strong  condition. — F.  M. 

Artificial  textile  fibres  from  nitrated  cotton  ;    Apparatus  for 

the   production   of .     Soc.    Anon,    des   Plaques   et 

Pa  piers  Phot,  A.  Lumiere  et  ses  fils.  Fr.  Pat.  382,718, 
Dec.  14,  1906. 
The  collodion  solution  is  forced  under  pressure  through 
the  usual  capillary  openings  and  then  falls  vertically 
through  a  tube  open  at  both  ends  and  lined  with  an 
absorbent  material  which  is  kept  moist  with  alcohol 
so  that  the  air  in  the  tube  is  kept  saturated  with  alcohol 
vapour.  The  collodion  thread  during  its  passage  through 
this  tube  cannot  dr)r  and  remains  perfectly  cylindrical. 
It  then  falls  into  the  receiver  which  consists  of  a  cylindrical 
vessel  which  can  be  revolved  on  its  vertical  axis  and  con- 
tains an  inner  sieve-like  vessel  which  revolves  with  it. 
The  receiver  is  filled  with  the  coagulating  liquid.  The 
thread  falls  into  the  revolving  sieve  and  is  immediately 
coagulated  and  arranged  in  the  shape  of  a  truncated 
cone  by  the  revolution  of  the  receiver.  When  this  sieve 
is  full,  it  is  removed  from  the  receiver  and  replaced  by 
an  empty  one.  The  sieve  full  of  thread  is  immersed 
first  in  water  to  remove  the  solvent  and  then  in  the 
denitrating  solution. — A.  B.  S. 

Artificial  silk   threads   and   ancdogous   artificial   threads ; 

Process  for  making .     P.   Follet  and  G.   Ditzler. 

Fr.   Pat.   382,859,   Oct.   14,   1907.     Under  Int.  Conv., 
Oct.  16,  1906. 

See  Eng.  Pat.  22,753  of  1907  ;  this  J.,  1908,  19.— T.  F.  B. 

Silk ;     Degumming  of .     P.  and  J.  Schmid,   Basle, 

Switzerland.     Eng.  Pat.  23,795,  Oct.  28,  1907.     Under 
Int.  Conv.,  Nov.  10,  1906. 

See  Fr.  Pat.  381,492  of  1906  ;  this  J.,  1908,  119.— T.  F.  B. 

Plants  or  parts  of  plants  ;    Process  for  preparing  dried 

for  bleaching  and  dyeing.     Kolbe  und  Pellmann.     Ger. 
Pat.  187,827,  Sept.  17,  1905. 

The  plants  are  treated  for  a  considerable  time  with 
concentrated  acetic  acid,  alone  or  with  alcohol.  This 
treatment  removes  the  fatty  substances  from  the  plants 
without  damaging  them. — T.  F.  B. 

leaching    of    textile     materials.     ('.     Jaloux.     Fr.     Pat. 
382,144,  Sept.  23,  1907. 

Silk,  wool,  cotton,  ramie,  etc.,  are  treated  at  any  stage 
of  their  preparation  by  immersion  in  a  bath  containing  : 
glycerin,  1  ;  neutral  sodium  silicate,  1\ ;  and  barium 
peroxide,  2  per  cent.,  with  10  litres  of  hydrogen  peroxide 
per  100  kilos,  of  material  to  be  treated,  the  bath  being 
made  up  with  sufficient  water  to  ensure  complete  immersion 


of  the  goods.  The  temperature  is  maintained  at  45°  0. 
for  about  an  hour,  when  the  goods  are  removed  and  placed 
in  a  bath  of  dilute  acid  warmed  to  35°  C,  in  which  they 
remain  tor  half  an  hour  and  are  then  thoroughly  rinsed. 

— F.  M. 

Bleaching  and  dyeing  of  flax,   hemp,   etc.  ;    Process  and 

apparatus  for  the .     J.  D.  Quern.     Fr.  Pat.  381,783, 

Sept,  14,  1907.     Under  Int.  Conv.,  Mar.  27,  1907. 

The  material  to  be  treated  is  placed,  in  hank  form,  on 
a  number  of  perforated  trays,  which  fit  one  upon  the 
other  in  a  cistern  which  is  covered  with  a  double  tray, 
this  being  perforated  to  ensure  the  even  distribution 
of  the  liquors.  The  liquors  are  pumped  into  the  tray 
from  tanks  let  into  the  ground,  and  after  percolating 
through  the  yarn,  return  to  the  tanks,  or  are  run  away 
through  a  four-way  tap  at  the  bottom  of  the  cistern. 
The  apparatus  may  be  lined  with  lead  or  other  resistant 
material  and  the  trays  may  be  filled  outside  the  cistern 
and  by  means  of  a  frame,  filled  in  and  removed  therefrom 
as  a  whole,  thus  economising  time.  The  yarn  is  boiled 
or  wet  out  in  the  usual  way  and,  the  machine  being  filled, 
the  bleaching  liquor  is  circulated  for  about  two  hours, 
being  strengthened  as  required.  The  material  is  then 
drained  (or  suction  applied  through  the  four-way  tap) 
and  rinsed,  soured  and  washed.  The  yarn  is  not  disturbed 
during  these  operations  and  remains  open,  and  easily 
accessible  in  all  parts  to  the  liquors. — F.  M. 

Wool  mordanting  ;    Process  for .     P.  Rogers,  Wollas- 

ton,  Mass.     U.S.  Pat.  878,314,  Feb.  4,  1908. 

The  wool  is  mordanted  in  a  bath  containing  an  alkali 
bichromate  to  which  has  been  added  an  ammonium  salt, 
so  as  to  form  ammonium  bichromate.— A.  B.  S. 

Sulphur  dyesluffs  on  mixed  cotton  and  wool  goods  ;  Multi- 
coloured effects  by  dyeing  with .     P.   A.   Newton, 

London.     From  Farbenfabr.  vorm.  F.  Bayer  und  Co. 
Elberfeld,  Germany.     Eng.  Pat.  13,132,  June  6,  1907. 

Chromed  or  unchromed  wool,  treated  with  formaldehyde, 
loses  its  affinity  for  sulphide  dyestuft's  almost  completely. 
Mixed  fabrics  of  cotton  and  wool  in  which  the  wool  has 
been  thus  treated  either  before  or  after  weaving,  may  be 
dyed  with  sulphide  dyestulis  and  the  wool  will  remain 
practically  white.  Subsequently  the  wool  may  be  dyed 
with  suitable  dyestufls,  mordant  or  acid.  During 
the  dyeing  of  the  cotton  with  sulphide  dyestufls, 
the  strength  of  the  wool  is  maintained  by  adding 
to  the  dyebath  the  sodium  salts  of  organic  acids, 
such  as  sodium  lactate  or  formate.  For  example, 
the  wool  is  treated  at  60°  C,  with  a  1  per  cent, 
solution  of  formaldehyde  and  a  0-15  per  cent,  solution 
of  potassium  bichromate.  It  is  then  spun  or  interwoven 
with  cotton  and  the  fabric  dyed  in  a  bath  containing 
per  litre,  8  grms.  of  Katigen  Black  T\V  extra,  8  grins, 
of  crystallised  sodium  sulphide,  5  grms.  of  calcined  sodium 
carbonate,  30  grms.  of  common  salt,  and  26  c.c.  of  acid 
sodium  lactate  solution. 

The  goods  are  entered  at  20 — 25°  C.  and  dyed  at  this 
temperature  for  1 — 1£  hours,  rinsed  in  water  and 
afterwards  in  a  dilute  solution  of  acetic  acid.  The  wool 
may  then  be  dyed  with  Anthracene  Yellow  C,  Acid 
Anthracene  Red*  3B,  Benzo  Fast  Red  FC,  Alkali  Fast 
Green  3G,  etc.       (See  also  Levinstein,  this  J.,  1908,  19.) 

— F.  M. 

Dyeing  and  bleaching  rolled-up  spun  yarns  in  the  pack 
system.  F.  W.  Howorth,  London.  From  P.  Spiegler 
und  Soehne,  Vienna.     Eng.  Pat.  3209,  Feb.  8,  1907. 

See  Fr.  Pat.  374,817  of  1907  ;  this  J.,  1907,  870.— T.  E  B. 

Dyeing  with  sulphur  colouring  milters  ;  Production  of  bl- 
and multicoloured  effects  on  mixed  goods  composed  of 
cotton  and  wool  by  — — .  P.  A.  Newton,  London. 
From  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  3609,  Feb.  13.  1907. 

See  Fr.  Pat.  374,677  of  1907  ;  this  J.,  1907,  870.— T.  F.  B. 
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Silk  :     Process  of  treating .     E.  P.  L.  Sisley,  Lyon, 

France,  Assignor  to  Soc.  Anon.  Coop,  per  la  Stagiona- 
tura  e  l'Assaggio  de'.le  Sete  ed  Aftini,  Milan,  Italy. 
U.S.  Pat,  878,902,  Feb.  11,  1908. 

See  Fr.  Pat.  358,033  of  1905  ;  this  J.,  1900,  262 T.  F.  B. 

Di/ting  of  dense  fabrics  or  felts.     S.  von  Kapff.     Fr.  Pat. 
382,658,  Oct.  7,  1907. 

The  fabric  is  impregnated  with  the  required  mordant 
or  colour  and  is  then  passed,  at  full  width,  through  an 
aspirating  apparatus  by  the  aid  of  which  the  solution 
is  sucked  right  through  the  fabric.  The  dyestuff  or 
mordant  is  then  fixed  in  the  usual  manner. — A.  B.  S. 

Hank  dyeing  ;■     Machine  for .     H.  Ash  well  and  Co. 

Fr.  Pat.  382,770,  Oct.  11,  1907. 
The  machine  consists  of  a  dye-vat  above  which  is  sup- 
ported a  framework  carrying  two  parallel  endless  chains 
placed  at  a  distance  apart  corresponding  with  the  length 
of  the  yarn  sticks.  The  latter  fit  into  holes  in  the  links 
of  one  chain  whilst  the  other  ends  of  the  sticks  slip  into 
spring  clips  attached  to  the  other  chain,  so  that  the 
sticks  may  be  easily  removed.  When  filled  with  yarn, 
the  framework  is  lowered  into  the  dye-vat  and  the  endless 
chains  are  revolved  so  as  to  carry  the  yarn  through  the 
liquor  from  one  end  to  the  other,  the  yarn  being  then 
raised  out  of  the  bath  and  carried  back  to  the  other 
end  by  the  endless  chain. — A.  B.  S. 

Dyeing  the  cotton  in  (half-wool)  union  fabrics  with  sulphide 

dyestuffs  ;  Process  for .     Farbwerke  vorm.  Meister, 

Lucius,  und  Bruning.     Ger.  Pat.  188,099,  Sept.  19,  1900. 

By  adding  silicates  or  phosphates  to  the  sulphide  dyestuff 
baths,  the  cotton  fibres  only  will  be  dyed,  whilst  the  wool 
fibres  remain  colourless  ;  the  latter  can  be  subsequently 
dyed   with  acid  dyestuffs.— T.  F.  B. 

Dyed  cotton  ;:    Process  for  "  oiling  " .     E.  Junginger. 

Ger.  Pat.  188,595,  April  2,  1905. 

The  patent  relates  to  the  process  of  "  oiling  "  dyed 
cotton  or  other  vegetable  fibres  with  an  emulsion  of  a 
mixture  of  vegetable  and  animal  fats  and  mineral  oil  in 
aqueous  ammonia,  and  the  improvement  claimed  consists 
in  the  addition  of  soluble  compounds  of  the  alkaline- 
earth  metals  or  alkaline-earth  hydroxides  to  the  emulsion. 
The  dyeing  and  "  oiling  "  may  be  performed  simultaneously 
in  an  alkaline  bath,  in  which  case,  the  alkaline-earth  com- 
pounds may  be  added  to  the  dye-bath  after  the  addition 
of  the  ammoniacal  emulsion. — A.  S. 

Spraying  fluids  upon  paper,  textile  fabrics  or  other  sur- 
faces ;  Apparatus  for .  C.  A.  Hanitzsch,  Man- 
chester. Eng.  Pat.  22,347,  Oct.  10,  1907. 
The  fluid  to  be  applied  is  contained  in  a  vertical  cylinder, 
which  is  connected  at  the  top  with  a  supply  of  com- 
pressed air  and  contains  a  thin  tube.  This  tube  pro- 
trudes through  the  top  of  the  cylinder  and  is  then  bent 
twice  at  right  angles.  A  spraying  device  is  attached 
to  the  end  of  the  tube  outside  the  cylinder,  while  the 
other  end  reaches  almost  to  the  bottom  of  the  cylinder 
and  meets  a  needle.  By  means  of  a  lever  and  spindle, 
this  needle  can  be  made  to  wholly  or  partly  close  the 
Orifice  of  the  tube  and  in  this  way  regulate  the  flow  of 
liquor  up  the  tube.  When  the  air  pressure  is  applied, 
the  liquor  is  forced  up  the  tube  and  through  the  spraying 
device;  ;    and  by  means  of  a  valve  in  the  pipe  connecting 

the  compressed  air  with  the  cylinder,  the  air  pressure 
can  be  shut  off  or  exhausted.  The  machine  is  designed 
for   use   by   hand.  — S.  H.  II. 

Discharge  effects  <>u  textile  fibres  or  fabric*.   G.  W.  Johnson, 
London.     From    Kalle.   und    Co.,    Biebrich,   Germany. 

Eng.  Pat,  1549,  Jan.  21,  1907. 

DlACHARGB    effects    art;    obtained    upon    materials    uhirh 

have  been  dyed  with  oolonring  matters  belonging  to  the 
Thioindigo  Red  or  indigo  groups,  by  printing  upon  these 

a      hydrosulphite     paste     and     stea  mine;.  The     excess 

of  hydrosulphite  is  then  removed  by  rinsing  in  weak  aeid 
or  air-free  water,  and  the  material  is  afterwards  passed 
through  a  bath  of  boiling,  dilute  alkali.      It  is  necessary 


that  the  passage  through  the  air-free  water  or  acid  should 
follow  the  steaming  so  soon,  that  the  leuco-compound 
cannot  become  oxidised  on  the  fibre,  otherwise  the  dis- 
charge effect  is  not  obtained. — F.  M. 

Discharges   on   dyed  textile   fibres  ;    Production   of . 

Badische  Anilin  und  Soda  Fabrik.     Fr.  Pat.  382,884, 
Oct.  14,  1907.     Under  Int.  Con  v.,  April  9,  1907. 

The  nitrogen  compounds  of  formaldehyde  sulphoxylate 
or  hydrosulphite  which  are  obtained  by  the  action  of 
ammonia  on  these  compounds,  give  excellent  discharging 
effects  if  they  are.  applied  together  with  an  ammonium 
salt  and  also  with  a  salt  of  a  volatile  organic  acid  such  as 
sodium  acetate  or  formate.  Example  : — Dissolve  200 
grins.  of  nitrilomethylenesulphoxalate  of  sodium 
N(CH2OSONa)3,  50  grms.  of  ammonium  chloride  and 
50  grms.  of  sodium  acetate  in  200  grms.  of  water  and 
thicken  with  500  grms.  of  gum  water  (1:1).  Print 
this  paste  on  the  fabric  to  be  discharged,  dry  and  steam, 
free  from  air,  for  3 — 3£  minutes  in  a  Mather- Piatt.  After 
steaming,  rinse  and  soap  if  required.  Coloured  dis- 
charges may  be  obtained  by  adding  to  the  printing  pastes 
colours  which  are  not  affected  by  the  discharging  agent. 

—A.  B.  S. 

Discharging  azo  ground  colours  with  aldehyde  or  ketone 
compounds  of  hydrosnlphites  or  sulphoxylates.  Farb- 
werke vorm.  Meister,  Lucius,  und  Bruning.  Ger. 
Pat,  188,700,  Aug.  25,  1906. 

Discharges  on  fabrics  dyed  with  azo  dyestuffs  are 
obtained  by  adding  to  the  hydrosulphite  or  sulphoxylate 
discharge  paste,  such  triphenylmethane  or  pyronine 
dyestuffs  as  have  a  sulphonic  or  carboxylic  group  in  an 
aromatic  nucleus  in  the  o-position  to  the  methane  carbon 
atom.— T.  F.  B. 

Drying  fabrics  or  fibrous  material ;  Apparatus  for . 

A.    N.    Marr,    Thorner.     U.S.    Pat.    877,938,    Feb.    4, 
1908. 

See  Eng.  Pat.  19,508  of  1905;  this  J.,  1900,  924.— T.  F.  B. 

VII.— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Sicilian  sulphur  ores  ;    Use  of in  the  manufacture 

of  sulphuric  acid.     G.    Oddo.     Chem.-Zeit.,    1908,    32, 
145—140. 


I'M.  3. 
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In  order  to  overcome  the  difficulties  experienced  by  the 
Sicilian  sulphur  industry  in  consequence  of  the  flooding 
of  the  market  with  Louisianian  sulphur,  the  author 
suggested  to  the  Italian  .Minister  for  Agriculture,  Industry 
and  Trade  that  Sicilian  sulphur  ores  should  be  put  on 
the  market  directly  as  raw  material  for  the  manufacture 
of  sulphuric  acid.  In  this  way  Sicilian  sulphur  ores 
might  compete  with  pyrites,  which  is  not  possible  with 
free  sulphur,  the  price  of  the  latter  being  too  high,  owing 
to  the  heavy  losses  in  the  process  of  manufacture.  Trials 
on  the  large  scale  with  the  sulphur  ore  on  the  one  hand 
in  a  Madeira  furnace  connected  with  a  chamber  system, 
and  on  the  other  with  a  Herreshoff  furnace  connected 
with  a  contact  apparatus,  gave  very  satisfactory  results. 
From  1  ton  of  the  ore  containing  31  "75  per  cent,  of  sulphur. 
there  were  obtained  1'  tons  of  chamber  acid  as  compared 
with  the  theoretical  yield  of  H  tons.  After  the  furnaces 
had  been  slightly  modified,  the  sulphur  in  the  ores  was 
almost  completely  burned,  only  O03  per  cent,  remaining 
in  the  residue;  there  was  a  loss  of  l-75  per  cent,  with 
the  Maletra  furnace  and  0-75  per  cent,  with  the  Herreshoff 
furnace,  in  the  form  of  calcium -sulphide  or  sulphate. 
Among  the  advantages  of  using  sulphur  ores  are  mentioned 
lower  cost  for  labour  or  power  in  working  the  furnaces, 
purer  gases  and  acid,  and  furnace  residues  which  can 
be  utilised  directly  as  a  fertiliser  or  for  the  manufacture 
of  lime  or  cement,  etc.  The  author  estimates  that  the 
sulphur  in  Sicilian  ores  would  compete  against  that  of 
pyrites,  even  at  a  price  1£  times  as  great,  and  that  such 
a  price  would  be  equivalent  to  a  price  of  90L. 
per  1000  kilos,  for  pure  crystalline  sulphur  (1  Lira  = 
9*516  pence).  Sicilian  sulphur  ores  contain  much 
more  sulphur  than  has  been  generally  stated.  Of  31 
of  the  more  important  ores,  21  contained  over  30  per 
cent,  of  sulphur,  and  only  one  less  than  20  per  cent. 
For  the  efficient  burning  of  sulphur  ores,  the  author 
has  designed  two  furnaces.  Figs.  1  and  2,  show  a  furnace 
for  use  with  hand  labour.  The  ore  is  burnt  on  the  thjrd 
hearth  from  the  top,  this  hearth  being  provided  with  a 
chamber  through  which  air  circulates,  in  order  to  keep 
the  temperature  as  low  as  possible  and  thus  prevent 
decomposition  of  calcium  carbonate  and  consequent 
loss  of  sulphur  as  calcium  sulphide  or  sulphate.  The 
two  upper  hearths  assist  in  the  complete  combustion  of 
the  sulphur  vapour  and  the  settling  of  the  entrained 
dust.  The  two  lower  hearths  receive  the  ashes  from 
the  third  hearth  and  serve  to  warm  the  incoming  air. 
The  furnace  shown  in  Figs.  3  and  4,  works  in  an  exactly 
similar  manner  except  that  the  charging,  raking,  etc., 
are  performed  mechanically.  The  sulphur  is  fed  in 
through  the  hopper  on  to  the  third  hearth  from  the 
top,  which  as  in  the  other  furnace  is  provided  with  an 
air  chamber.  The  rakes  are  mounted  on  the  central 
hollow  shaft  through  which  a  current  of  air  is  passed. 
These  furnaces  have  been  patented,  but  in  order  to 
encourage  the  use  of  the  Sicilian  sulphur  ore,  the  author 
is  prepared  to  enter  into  agreements  with  manufacturers 
whereby  the  furnaces  may  be  installed  without  any 
payment  of  royalty. — A.  S. 

Glover  tower  functions  [sulphuric  acid  chamber  process]  ; 

Division  of  the .     H.  Schmidl.     Z.  angew.  Chem., 

1908,  21.  249—252. 

Is  reply  to  criticisms  by  Schliebs  (this  J.,  1905,  1301) 
and  others,  the  author  describes  the  way  in  which  he 
has  obtained,  in  practice,  very  satisfactory  results  with 
Xiedenfuhr's  system  oi  working  with  a  fan  and  two 
Glover  towers  (see  Luty,  this  J.,  1905,  921).— A.  S. 

Hyponitrous  acid ;    Decomposition  of .     E.    Divers. 

Chem.  Soc.  Proc,  1908,  24,  16—17. 
By  suddenly  drenching  dry  silver  hyponitrite  or  mercurous 
hyponitrite  at  a  temperature  but  little  below  30°  C. 
with  a  mineral  acid,  not  greatly  diluted  in  the  case  of 
hydrochloric  acid  or  sulphuric  acid,  and  only  sufficiently 
so  in  the  case  of  nitric  acid  to  avoid  inducing  its  oxidising 
action,  Ray  and  Ganguli  (Chem.  Soc.  Trans.,  1907,  91, 
1866)  have  obtained  nitric  acid  and  nitrogen  as  products 
of  decomposition,  in  place  of  much  of  the  nitrous  oxide 
which  was  to  be  expected.  This  interesting  observation 
throws  much  light  on  the  nature  of  the  decomposition 


of  silver  and  mercury  hyponitrites  by  heat.  These 
authors,  indeed,  suggest  that  the  presence  of  mineral 
acids  has  a  "  specific  directive  influence  "  in  determining 
the  form  of  the  decomposition,  but  that  is  a  notion 
without  evident  support.  That  sulphuric  acid  should 
be  less  effective  in  bringing  about  the  decomposition 
is  sufficiently  accounted  for  by  the  fact  that  the  com- 
parative insolubilit}'  of  silver  and  mercurous  sulphates 
greatly  impedes  the  action  of  this  acid  on  the  hyponitrites 
and  the  rise  of  temperature  which  attends  it. 

Through  Ray  and  Gatiguli's  observations,  we  are  at 
length  in  possession  of  much  knowledge  of  what  the 
products  are  when  hyponitrous  acid  decomposes,  without 
explosion,  by  the  heat  generated  in  liberating  it  from 
its  salts.  Since  hyponitrous  acid  yields  only  nitric 
acid  and  nitrogen  (water  and  nitrous  oxide  being  here 
negligible),  whilst  silver  hyponitrite  or  mercurous 
hyponitrite  yields,  besides  these,  much  nitric  oxide 
and  some  nitrous  acid  or  nitric  peroxide,  we  can  now 
see  that  production  of  the  latter  substances  is  due  to  the 
unstable  oxidised  silver  or  mercury.  Writing  hypo- 
nitrous acid  as  H20,N20,  and  its  silver  salt  as  Ag20,N20, 
we  see  that  5N20  become  4N2  +  N206,  the  water  remaining 
unchanged  in  the  former  case,  whereas  the  silver  oxide 
in  the  latter  case  is  reduced  to  metal,  whilst  its  oxygen 
becomes  active.  Hence  we  obtain  the  two  equations  : 
5H202N2  =  4Ho0  +  4N2-r-2HNO3,  and  3Ag202N2=:4Ag-|- 
2N2+2AgN03." 

Similarly,  the  production  of  nitric  oxide  and  peroxide 
is  referable  to  the  reducibility  of  oxidised  silver  or  mercury, 
and  could  only  come  from  hyponitrous  acid  through  a 
highly  improbable  cumulative  resolution  of  nitrous 
oxide. 

Ammonium  nitrite  ;    [Decomposition  of ].     J.  Meyer 

and  E.  Trutzer.     Z.  Elektrochem.,  1908,  14,  69—76. 

Solid  ammonium  nitrite  is  found  to  dissociate  slowly 
into  ammonia  and  nitrous  acid,  which  decomposes  into 
nitric  oxide  and  other  products,  and  these  decomposition 
products,  being  retained  by  the  salt  more  obstinately 
than  is  the  ammonia,  impart  to  it  a  yellow  colour,  the 
salt  being  snow  white  when  quite  pure.  The  quantity 
of  impurity  increases  with  the  age  of  the  product  and 
causes  the  more  rapid  decomposition  of  the  salt  into 
nitrogen  and  water,  when  in  aqueous  solution.  The 
freshly  prepared  pure  salt  dissolves  in  water  without 
decomposition,  nitrogen  being  very  slowly  evolved  at 
60°  C,  and  a  really  neutral  aqueous  solution  would 
probably  be  quite  stable ;  but,  when  3  months  old, 
the  salt  dissolves  with  the  vigorous  evolution  of  nitrogen. 
The  solid  salt  explodes  on  gentle  heating.  Biltz  and 
Gahl  (Z.  Elektrochem.,  1905,  11,  409)  found  the  velocity 
of  reaction  to  be  represented  equally  well  by  equations 
of  reactions  of  the  first  and  second  order,  and,  using 
van  t'  Hoff's  method  of  comparing  the  velocities  at  two 
concentrations,  found  the  reaction  to  be  really  bimolecular. 
They  supposed  the  reacting  substances  to  be  ammonium 
nitrite  and  a  comparatively  insignificant  proportional 
amount  of  nitrous  acid  produced  by  hydrolysis,  the 
reaction  being  therefore  "  cryptobimolecular."  The 
present  authors  show,  however,  by  experiments  extending 
over  a  longer  period,  that  the  reaction  is  not  bimolecular 
at  all,  but  that  the  results  are  in  accordance  with  a  mono- 
molecular  reaction,  catalytically  hastened  by  a  substance, 
of  which  the  concentration  is  proportional  to  the  initial 
concentration  of  the  ammonium  nitrite.  The  acids 
produced  by  the  action  of  water  on  the  absorbed  oxides 
of  nitrogen  answer  to  these  conditions  and  must  therefore 
be  regarded  as  catalysts.  Colloidal  platinum  solution 
also  increases  the  rate  of  decomposition  of  ammonium 
nitrite,  but  the  presence  of  small  quantities  of  alkalis 
retards  it. — F.  Soon. 

Sodium  sulphite  in  the  presence  of    sodium  sulphate  and 

sodium  thiosulphate  ;  Detection  of .     F.  E.  Weston 

and  C.  W.  Jeffreys.  Chem.  News,  1908,  97,  85. 
The  principle  of  this  test  for  the  detection  of  sodium 
sulphite  in  the  presence  of  sodium  sulphate  and  sodium 
thiosulphate,  depends  upon  :  (a),  the  insolubility  in  water 
of  lead  sulphate,  lead  thiosulphate  and  lead  sulphite  ; 
and  (b),  the  solubility  of  lead  sulphate,  and  lead  thiosulphate, 
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and  the  insolubility  of  lead  sulphite,  in  a  solution  of 
sodium  thiosulphate.  To  5  c.c.  of  a  solution  containing 
from  0-05  to  0-1  grm.  of  the  mixed  salts,  a  solution  of  lead 
nitrate  or  lead  acetate  is  added  till  no  further  precipitate 
is  produced.  5  to  6  c.c.  of  a  solution  of  sodium  thio- 
sulphate containing  1  grm.-mol.  of  the  crystallised  salt 
per  litre  of  solution  are  now  .added,  well  shaken  and  the 
insoluble  precipitate  of  lead  sulphite  washed  free  of 
sodium  thiosulphate.  On  addition  of  3  to  4  c.c.  of  dilute 
sulphuric  acid,  the  liberated  sulphurous  acid  may  be 
detected  on  the  filter  by  the  smell  of  sulphur  dioxide 
or  in  the  filtrate  by  the  decolorisation  of  a  solution  of 
potassium  permanganate. — W.  S. 

Barium  percarbonate  (barium  dioxide  carbonate).  R. 
WolfTenstein  and  E.  Peltner.  Ber.,  1908,  41,  275—280. 
Dupeey  (Compt.  rend.,  55,  736)  and  Balard  (Compt.  rend., 
55,  738),  in  their  investigations  of  the  action  of  carbonic 
acid  on  barium  peroxide,  used  a  large  excess  of  the  acid 
and  obtained  as  end  products  of  the  reaction,  barium 
carbonate  and  hydrogen  peroxide.  The.  present  authors, 
using  barium  dioxide  containing  30  per  cent,  of  water  and 
cooled  to  0 — 5°  C,  pass  in  carbon  dioxide  until  two 
successive  weighings  show  no  gain  in  weight.  Under 
these  conditions,  in  which  the  mixture  remains  alkaline 
instead  of  acid  throughout,  a  light  yellow  product  is 
obtained  which  is  decomposed  by  heating  or  on  standing. 
In  presence  of  weak  acids,  such  as  carbonic  acid,  etc., 
this  barium  dioxide  carbonate  is  almost  instantly  decom- 
posed with  liberation  of  hydrogen  peroxide.  The  action 
of  carbon  dioxide  on  barium  peroxide  proceeds  therefore 
in  two  stages,  the  barium  percarbonate  formed  at  first 
afterwards  breaking  up  into  barium  carbonate  and 
hydrogen  peroxide. — VV.  S. 

Percarbonates ;    Contribution    to    the    knowledge    of   - — -. 

R.  WolfTenstein  and  E.  Peltner.     Ber.,  1908,  41,  280— 

297. 
The  authors  have  prepared  and  studied  the  following 
percarbonates  :  Sodium  dioxide  carbonate,  Na2C04  ; 
sodium  dioxide  bicarbonate,  Na2C20G  ;  sodium  trioxide 
carbonate,  Na2COfl ;  and  sodium  trioxide  bicarbonate, 
NaH004.  For  the  preparation  of  sodium  dioxide 
carbonate,  38  grms.  of  92  per  cent,  sodium  peroxide  were 
mixed  with  50  grms.  of  broken  ice  in  an  open  vessel 
.surrounded  by  a  freezing  mixture.  A  stream  of  carbon 
dioxide  was  led  in  while  the  mass  was  stirred  with  a  glass 
rod,  38  grms.  of  sodium  peroxide  being  then  further 
added  gradually.  The  current  of  carbon  dioxide  was 
continued  until  44  grms.  had  been  absorbed.  .  The  tem- 
perature of  the  reaction  was  not  allowed  to  rise  above 
0°  C.  A  table  is  given  showing  how  the  reaction  and 
the  purity  of  the  product  varies  with  the  water  present  in 
the  sodium  peroxide  hydrate. 


C.c.  of  tf/10  KMn04 

Weight 

used  of  : 

decolorised  by  0-02  grm. 

C02 

of  the  product. 

absorbed. 

Na»02 

Ice. 

Found. 

Calculated. 

grms<. 

grms. 

grms. 

7-8 

16-2 

4-4 

11-7 

13-0 

78 

100 

44 

14-8 

16-6 

7-8 

8 

4-6 

17-5 

18-0 

78 

60 

44 

21-1 

21-4 

78 

50 

44 

21-0 

21-4 

This  non-crystallisable  product  was  purified  and 
prepared  for  analysis  by  washing  with  alcohol  and  ether. 
The  analysis  was  carried  out  by  determining  in  one 
sample  the  active  oxygen  by  titrating  with  N/10  potassium 
permanganate  solution.  The  water  and  secondary 
carbonic  arid  were  determined  by  weighing  out  a  sample 
of  the  substance  in  a  platinum  boat  and  heating  the 
whole  in  a  bayonet  tube  connected  with  a  calcium  chloride 

tube  and  a  carbon  dioxide  absorption  apparatus.  The 
primary  Carbonic  acid  and  sodium  oxide  wore  deti  i  mined 
by  the  usual  methods  in  the  ash.  In  a  perfectly  dry 
state  this  product  gradually  loses  oxygen  and  within 
several  months  is  completely  decomposed. 


Sodium  dioxide  bicarbonate  was  prepared  either  by 
saturating  sodium  dioxide  carbonate  with  carbon  dioxide 
or  better  by  passing  carbon  dioxide  into  sodium  dioxide 
hydrate  until  no  further  increase  in  weight  occurred. 
It  was  found  difficult  to  obtain  pure  products  on  account 
of  their  easy  decomposition,  even  in  presence  of  water, 
with  evolution  of  oxygen,  and  also  on  account  of  the 
presence  of  small  quantities  of  sodium  dioxide  carbonat-e 
and  sodium  bicarbonate. 

Sodium  trioxide  bicarbonate  was  prepared  by  the 
action  of  carbon  dioxide,  gaseous  or  better  still  solid, 
on  sodium  trioxide  hydrate  NaO.OH  at  0°  C.  Two  sodium 
trioxide  hydrates  were  prepared  :  one  by  Tafel's  method 
(this  J.,  1894,  1195)  by  the  action  of  finely  powdered 
sodium  peroxide  on  absolute  alcohol,  and  a  second  by  the 
action  of  a  concentrated  alcoholic  solution  of  hydrogen 
peroxide  on  sodium  alcoholate,  whereby  the  product  is 
directly  precipitated.  The  sodium  trioxide  bicarbonate 
prepared  from  the  sodium  trioxide  hydrate  [sodium 
hydrogen  peroxide]  made  according  to  the  authors'  method 
differed  largely  from  that  made  according  to  Tafel's 
process  in  being  much  more  stable  in  the  dry  state. 

To  prepare  sodium  trioxide  carbonate,  18-75  grms. 
of  sodium  trioxide  hydrate  are  mixed  with  5-2  grms.  of 
water  and  6-8  grms.  of  carbon  dioxide  under  similar 
conditions  as  before.  The  carbonate  is  again  much  less 
stable  than  the  corresponding  bicarbonate. — W.  S. 

Calcium  cyanamide  ;  Action  of  sulphuric  acid  on . 

T.  Jona.     Gaz.  chim.  ital.,  1907,  37,  II.,  558—562. 

If  calcium  cyanamide  be  added  gradually,  with  good 
stirring,  to  a  mixture  of  66  per  cent,  sulphuric  acid  with 
an  equal  volume  of  water,  a  very  vigorous  reaction 
sets  in,  with  evolution  of  gas.  After  cooling,  the  reaction- 
product  is  treated  with  water  at  80° — 90°  C,  and  the 
aqueous  solution  concentrated.  Calcium  sulphate 
separates  out  first,  and  then  crystals  of  dicyanodiamidine 
sulphate,  (C2H6ON4)2,H2S04,2H20,  contaminated  with 
calcium  sulphate  and  ammonium  sulphate.  The  crystals 
after  purification  by  recrystallisation  from  alcohol, 
lose  their  water  when  heated  at  110°  O,  and  soften  at 
193°— 195°  C.  They  are  soluble  in  water  and  dilute 
acids,  but  insoluble  in  ether.  By  treating  the  aqueous 
solution  with  barium  chloride,  dicyanodiamidine  chloride. 
C4HI202N8,2HC1,H20,  is  obtained.  After  recrystallisation 
from'afcohol  this  softens  at  172° — 174°  C.  It  is  easily 
soluble  in  ethyl,  methyl,  and  amyl  alcohols,  but  almost 
insoluble  in  ether,  benzene  and  ligroi'n  (petroleum  spirit). 

— A.  S. 

Iron  salts  ;   Reducing  and  oxidising  power  of .     E. 

Miiller   and   F.  Kapeller.     Z.    Elektrochem.,    1908,    14, 
76—82. 

The  reducing  power  of  solutions  of  ferrous  salts  may  be 
materially  increased  by  the  introduction  of  fluorine-ions. 
For  instance,  copper  sulphate  is  unaffected  by  ferrous 
sulphate  in  neutral  or  acid  solution,  but  in  the  presence 
of  potassium  fluoride,  cuprous  oxiele  is  precipitated 
from  a  neutral  solution,  and  metallic  copper  is  deposited 
if  the  solution  is  faintly  acid.  Anel  again,  ferrous 
salts  are  oxidised  by  iodine  in  a  solution  of  potassium 
fluoride,  whereas  ferric  salts,  as  a  rule/  oxidise  potassium 
iodide  quantitatively.  This  is  probably  due  to  the 
formation  of  complexes  containing  iron  and  fluorine, 
which  remove  the  ferric-ions,  and  so  raise  the  value  of 
the  ratio  Fe '  ":  Fe  '  ' ',  on  which  the  reducing  power  of 
the  solution  depends  (compare,  H.  C.  Middle,  this  J.. 
1901,  1217).  According  to  theory,  ferric-ions  should 
more  readily  enter  into  a  complex  than  ferrous-ions; 
it  is  unlikely,  therefore,  that  the  oxidising  power  of  a 
ferric  solution  could  be  increased  in  a  similar  manner. 

— F.  SODN. 

Stannic  acids.     H.    Kiihl.      Phaim.    Zeit.,    1908,    53,    49. 
Chem.  Zontr.,  1908,  1,  512—513. 

THE  author  examined  stannic  acid  which  had  been  pre- 
pared in  two  different  ways  :  (1),  by  treating  a  hot  aqueous 
solution  of  sodium  stannate  witli  the  necessary  quantity 
of  dilute  sulphuric  acid,  and  washing  I  lie  separated 
stannic  acid  by  digestion  with  water,  and  then  draining  ; 
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;  eating  sodium  stannate  with  the  requisite  quantity  of 
sulphuric  acid,  avoiding  rise  of  temperature.  The  stannic 
acid  prepared  by  method  (I)  is  soluble  in  concentrated 
sulphuric  acid :  on  heating  the  solution,  a  jelly-like 
apparently  crystalline  mass  separates,  which  is  not  com- 
pletely soluble  in  concentrated  hydrochloric  acid.  After 
keeping  for  ten  days  in  the  form  of  a  paste,  the  stannic 
acid  is  no  longer  completely  soluble  in  cold  concentrated 
sulphuric  acid,  a  gelatinous  residue  being  left,  which, 
after  removal  of  the  sulphuric  acid  is  not  completely 
soluble  in  cold  40  per  cent,  hydrochloric  acid.  The 
freshly-prepared  stannic  acid  is  easily  soluble  in  5  per  cent, 
hydrochloric  acid,  but  if  the  solution  be  boiled  for  some 
time  and  then  allowed  to  stand  for  10  days,  re-solution 
in  5  per  cent,  of  hydrochloric  acid  can  only  be  effected 
by  prolonged  heating.  The  stannic  acid  prepared  by 
method  (2)  dissolves  easily  in  concentrated  sulphuric 
acid  and  can  be  volatilised  almost  completely  from  the 
solution  without  any  separation  taking  place.  On  keeping 
the  acid  in  the  form  of  paste,  its  solubility  in  sulphuric  acid 
is  considerably  diminished.  The  freshly-prepared  acid 
is  readilv  dissolved  by  2  per  cent,  hydrochloric  acid. 

-A.  S. 

Patents. 

Hydrochloric    acid ;    Process   of    purifying .     L.    B. 

Skinner,  Denver,  Colo.    U.S.  Pat,  875,558,  Dec.  31, 1907. 

Commercial  hydrochloric  acid  is  redistilled  from  boiling- 
flasks,  the  vapours  being  passed  through  a  closed  pot 
and  then  ascending  a  vertical  tube,  before  condensation. 
In  this  process  the  acid  is  freed  from  ferric  chloride 
and  all  impurities,  except  chlorine.  A  current  of  acetylene 
or  other  suitable  gas,  passed  through  the  condensed  acid, 
reduces  the  chlorine,  and  acid  of  the  quality  known  as 
"  chemically  pure  "  is  thus  obtained. — F.  Sodn. 

Sulphuric  acid  and  neutral  sulphate  of  soda ;  Manufacture 

of  free by  treating  bisulphate  of  soda.     U.  F.  Benker, 

Clichy,  France.     Eng.  Pat.  1844,  Jan.  24,  1907.     Under 
Int.  Con  v.,  Nov.  22,  1906. 

See  Ft.  Pat.  381,863  of  1907  ;  following.— T.  F.  B. 

Sulphuric  acid  ;    Manufacture  of  free and  of  sodium 

sulphate,  by  treatment  of  sodium  bisulphate.     F.  Benker. 
Fr.  Pat.  381,863,  Nov.  22,  1906. 

Sodium  bisulphate,  or  nitre  cake,  is  mixed  with  fine  sand, 
or  with  finely-divided  silicates,  or  with  other  substances 
not  attacked  by  the  bisulphate,  such  as  the  anhydrous 
sulphate  of  sodium,  potassium,  or  calcium,  added  in 
such  proportion  that  the  mass  may  not  fuse  when  heated. 
Sulphuric  acid  may  then  be  distilled  from  the  mixture, 
leaving  normal  sodium  sulphate  behind,  without  the 
destruction  of  the  apparatus  which  takes  place  when 
the  bisulphate  by  itself  is  strongly  heated. — E.  S. 

Alumina  ;    Production  of  pure .     A.  D.  A.  Lambert. 

Fr.  Pat.  382,347,  Dec.  5,  1906. 

Ax  aluminate  is  obtained  by  heating  the  mineral  con- 
taining aluminium  with  the  carbonate  or  oxide  of  one 
of  the  alkaline-earth  metals,  or  of  magnesium,  in  some 
excess.  This  is  converted  into  sodium  aluminate  by 
treatment  with  a  solution  of  sodium  carbonate  or  sodium 
sulphate,  the  solution  being  added  to  the  aqueous  extract, 
when  the  aluminate,  like  that  of  barium,  is  soluble  in  water. 
The  sodium  aluminate  solution,  which  is  practically  free 
from  silica,  is  decomposed  in  the  usual  way  by  carbon 
dioxide,  to  give  alumina  and  sodium  carbonate.  The 
advantages  claimed  are  :  (a),  the  freedom  from  silica 
of  the  alumina  produced ;  (6),  that  sodium  sulphate 
may  replace  the  more  expensive  carbonate  without  an 
increase  in  the  cost  of  fuel. — F.  Sodn. 

Gases,    especially   sulphuric    anhydride  ;    Apparatus   for 

absorbing  .     Ges.  der  Tentelewschen  Chem.  Fabr. 

Fr.  Pat.  382,081,  Sept.  11,  1907. 

The  gas  to  be  absorbed  enters  the  absorbing  chambers, 
a,  a,  a,  placed  vertically  above  one  another,  through  the 
central  pipes,  b,  b,  b,  as  indicated  by  the  arrows, 
and  bubbles  up  through  the  absorbing  liquid  through 
the  oblique  perforations,   d,   d,   d,   in    the  hemispherical 


partitions,  c,  c,  c;  in  so  doing,  it  projects  the  liquid 
against  the  walls  of  the  chambers,  which  are  kept  cool 
by  means  of  a  cooling  agent  in  the  jackets,  e,  e,  e.  The 
absorbing  liquid  enters  the  top  chamber  through  the 
pipe,  /,  overflows  into  the  lower  chambers  through  the 
pipes,  g,  g,  and  finally  leaves  through  the  pipe,  h. — A.  G.  L 

Barium  cyanide  and  barium  oxide  ;    Manufacture  of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  2133,  Jan.  28,  1907. 

See  Ft.  Pat.  375,357  of  1907  ;  this  J.,  1907,  924.— T.  F.  B. 

Barium  cyanide  ;     Production  of .     K.    Bosch  and 

A.  Mittasch,  Assignors  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat. 
879,030,  Feb.  11,  1908. 

See  Ft.  Pat.  370,420  of  1906  ;  this  J.,  1907,  255.— T.  F.  B. 

Cyanides,  cyanamides,  and  nitrides  ;    Manufacture  of 

by  means  of  nitrogen  and  metal  carbides.  G.  Bredig  and 
W.  Fraenkel.  Fr.  Pat.  382,188,  Sept.  24,  1907.  Under 
Int.  Conv.,  Aug.  28,  1907. 
Calcium  carbide,  or  other  carbide,  is  heated  with  nitrogen 
under  increased  pressure.  It  is  preferred  to  mix  with 
the  carbide  so  heated,  a  catalytic  substance,  such  as 
certain  salts  or  carbon  powder,  to  further  facilitate,  the 
reactions. — E.  S. 

Nitrogen  compounds  ;     Manufacture  of by  means  of 

carbides.      Cyanid-Gesellschaft.      Fr.      Pat,      382,743, 

Oct.  10,  1907.     Under  Int.  Conv.,  Jan.  10,  1907. 

When  the  carbide  of  a  metal  belonging  to  the  group  of 

alkalis,  alkaline-earths,  or  earths  is  heated  in  a  current 

of  nitrogen   at   one   point,    the   reaction  will   propagato 

d  2 
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itself  throughout  the  mass,  if  the  necessary  initial  tem- 
perature is  reached.  The  preliminary  heating  may  be 
brought  about  electrically,  or  by  passing  heated  nitrogen 
over  the  carbide,  which  also  itself  may  be  heated 
moderately,  or  by  the  addition  of  another  constituent 
to  the  nitrogen  or  the  carbide  (e.g.,  oxygen  or  aluminium 
powder),  which  shall,  by  reaction  with  some  substance 
present,  liberate  the  necessary  heat. — F.  Sodn. 

Salt ;     Manufacture  of .     B.   F.   McTear.     Fr.   Pat. 

382,598,  Oct.  5,  1907.     Under  Int.  Conv.,  Oct.  9,  1906. 

See  Eng.  Pats.  22,327  and  22,327a  of  1906  ;  this  J.,  1907, 
1279.— T.  F.  B. 

Salts  ;    Process  of  extracting from  solutions.     H.  M. 

Crowther,  Salt  Lake  City,  Utah.  U.S.  Pat.  877,912, 
Feb.  4,  1908. 

Solids  are  separated  from  solution  by  arranging  a  suit- 
able absorbent  material  so  as  to  touch  the  surface  of  the 
liquid.  By  capillary  action  a  very  large  surface  is  thus 
exposed  and  evaporation  much  hastened.  Reagents  may 
also  be  associated  with  the  absorbent  material,  so  as  to 
simultaneously  bring  about  solution  or  precipitation. 

— F.  Sodn. 

Ammonium  salts  ';     Method  and  apparatus  for  producing 

in  the  cold.     R.  Fousset.     Fr.  Pat.  382,269,  Nov.  16, 

1906. 

Waste  or  gas-liquors  containing  ammonia  or  ammonium 
salts,  if  necessary,  after  adding  fixed  alkalis,  are 
"  atomised  "  and  in  this  condition  allowed  to  fall  down 
a  vertical  drum,  in  which  they  meet  an  ascending  current 
of  air,  which  carries  the  ammonia  with  it  as  gas.  The 
charged  air  passes  between  zig-zag  partitions,  on  which 
it  deposits  any  spray,  and  then  impinges  against  a  rotating 
fan,  which  is  kept  supplied  with  dilute  sulphuric  acid. 
The  solution  of  ammonium  sulphate  formed  runs  into 
a  vat,  in  which  crystals  of  ammonium  sulphate  are  de- 
posited, whilst  the  clear  liquor  overflows  into  a  second 
vat,  from  which  it  is  again  pumped  to  the  fan  until  the 
acid  is  exhausted. — A.  G.  L. 

Metal  sulphates  ';     Obtaining by  means  of  sidphides 

containing  mono-  or  protosulphide  of  iron,  by  heating 
with  alkali  sidphides  (or  an  alkali  sulphate  and,  carbon), 
followed  by  oxidation  by  exposure  to  the  air.  O.  Meurer. 
Fr.  Pat.  '382,230,  Sept.  26,  1907.  Under  Int.  Conv., 
Oct.  19,  1906. 

Sulphides  containing  iron  protosulphide  are  heated 
with  alkali  sulphides  for  alkali  sulphates  and  carbon) 
at  a  moderate  temperature,  too  low  to  render  the  iron 
oxides  formed  practically  insoluble  in  dilute  acid,  the 
working  process  being  checked  by  examination  of  samples 
drawn  from  the  heated  charge  from  time  to  time.  After 
lixiviation  of  the  product,  the  residue  containing  certain 
metal  sulphides,  and  some  unoxidised  iron  sulphide,  is 
subjected  to  another  oxidation  to  obtain  oxides  and 
sulphates.  Ger.  Pats.  120,822,  of  1898;  135,182,  of  1901, 
and  166,959  of  1904,  are  referred  to.  (Compare  Fr.  Pat. 
347,970,  of  1904  ;    this  J.,  1905,  442.)— E.  S. 

Ferrocyanogen  compounds  from  gas  purifying  material, 
cyanide  sludge,  and  other  products  containing  insoluble 
iron-cyanogen  compounds  by  treatment  with  lime  ;  Pro- 
cess for  obtaining  soluble .     C.    Petri.     Ger.    Pat. 

188,902,  Oct,  2,  1906. 

The  yield  of  soluble  ferrocyanogen  compounds  from  gas 
purifying  material,  etc.,  is  said  to  be  increased  by  10  to  20 
per  cent,  if  the  decomposition  of  the  material  with  lime 
is  carried  out  in  presence  of  a  reducing  agont,  e.g.,  hydrogen 
sulphide  or  calcium  sulphide. — T.  F.  B. 

Tungsten    dioxide  ;•      Process    for    producing .       The 

Westinghouse  Metal  Filament  Lamp  0o.f  Ltd.  Fr. 
Pat.  382,798,  Aug.  19.  1007.  Under  Int.  Conv., 
Nov.   23,  1906. 

Sick  Eng.  Pat.  18,922  of  1907  ;  this  J.,  1908,  22.— T.  F.  B. 


Zinc  oxide  ;  Apparatus  for  producing  — - — .  W.  and  H. 
Siinm.  Fr.  Pat.  382,487,  Oct.  2,  1907.  Under  Int. 
Conv.,  Oct.  3,  1906. 

See  Eng.  Pat.  21,787  of  1906  ;  this  J.,  1907,  1150.— T.  F.B- 

Zinc  oxide  ;    Preparation  of from  minerals  containing 

zinc.     L.  Brunet,     Fr.  Pat.  382,759,  Oct.  11,  1907. 

The  powdered  mineral  is  agglomerated  with  resin  and 
carbon  or  other  combustible,  in  sufficient  quantity  to 
reduce  all  the  zinc  compounds  present.  When  this 
mixture  is  burnt,  the  metal  distils  over  and  is  oxidised 
by  contact  with  an  excess  of  air.  Before  passing  to  the 
condensing  apparatus,  the  highly  heated  gases  and  fumes 
of  zinc  oxide  are  cooled,  the  heat  being  utilised  for  gener- 
ating steam.  Resin  has  the  advantage  of  leaving  no 
residue  in  the  furnace  and  of  increasing  the  temperature 
during  burning. — F.  Sodn. 

Lim?.,  cement,  chemicals,  etc.   ;■    Process  and  apparatus  for 

burning  and  calcining in  tubular  rotary  furnaces. 

C.  de  Radlowski.     Fr.  Pat.  382,491,  Oct.  2,  1907. 

See  Eng.  Pat.  26,150  of  1906  ;  this  J.,  1908,  23.— T.  F.  B. 

Hydrogen  peroxide  ;     Process  for  rendering stable  by 

mixing  with  other  substances.     M.  A.  Queisser.     Fr.  Pat. 
381,924,  Sept.  16,  1907. 

Starch,  cooked,  or  in  viscid  solution,  and  with  or  without 
addition  of  such  vegetable  matters  as  gum  arabic,  etc., 
when  added  to  hydrogen  peroxide,  not  only  impedes  loss 
of  oxygen,  but  is  itself  preserved  from  liability  to  become 
putrescent,  Such  mixtures,  with  addition  of  anhydrous 
calcium  sulphate,  may  be  used  in  the  preparation  of 
dentifrices,  etc. — E.  S. 

Hydrogen    peroxide ;      Manufacture   of .     C.    A.    F. 

Kahlbaum.  Fr.  Pat.  382,189,  Sept.  24,  1907.  Under 
Int.  Conv.,  Oct.  20,  1906. 

In  the  manufacture  of  hydrogen  peroxide  by  bringing 
aqueous  vapour,  with  or  without  air  or  gases,  into  contact 
with  electric  arcs,  or  bodies  very  highly  heated,  it  is, 
under  the  present  invention,  prescribed  that  the  aqueous 
vapour,  etc.,  shall  have  a  velocity  of  passage  through  the 
heated  field  of  not  less  than  1  m.  per  second  ;  or  the 
electric  field  may  be  moved  at  such  a  rate  against  the 
gases.  It  thus  follows  that  the  cooling  of  the  gases  is 
so  rapid  that  the  hydrogen  peroxide  formed  has  not  time 
to  be  decomposed  before  the  water  vapour  charged 
with  the  same,  condenses  on  cooled  surfaces  offered  to  it. 
The  flames  of  burning  hydrogen  may  be  used  instead  of 
electrical  methods  of  producing  the  required  heat. — E.  S. 

Boron  ;      Treatment   [purification]   of .     The    British 

Thomson-Houston  Co.,  Ltd.,  London.  From  The 
General  Electric  Co.,  Schenectadv,  U.S.A.  Eng.  Pat, 
1197,  Jan.  16,  1907. 

Impure  boron,  prepared  by  heating  boric  anhydride  with 
magnesium,  is  partially  purified  by  grinding  the  product 
with  water  or  hydrochloric  acid,  and  then  decanting  off 
the  upper  portion  of  the  liquid,  which  is  richer  in  im- 
purities, before  the  matter  in  suspension  has  completely 
settled  down.  This  process  of  "  fractional  decantation  " 
is  repeated  until  a  product  is  obtained,  which  is  less 
impure  by  several  per  cent,  than  was  hitherto  possible. 
The  boron,  which  may  still  contain  magnesium  horide, 
boron  hydride,  boric  anhydride,  or  a  borate,  is  then 
compressed  into  the  form  of  a  stick  or  rod,  and  heated 
for  several  hours  at  1200°  C.  in  a  vacuum  electric  resistance 
furnace,  whereby  all  the  above  impurities  are  either 
dissociated  or  volatilised.      Finally  the  pure  boron,  which 

conducts  electrioity,   is   melted   down   by   heating   it  a-s 

anode   in  a  vacuum  arc    in   the    presence  of  an    inert   gas, 

preferably  hydrogen  at  a  pressure  of  from  21  to  15  em. 
of  mercury.  Tims  obtained,  boron  is  a  dense,  solid 
substance,  a  relatively  good  oonduotor  of  electricity, 
ami  completely  fusible  without  apparent  vaporisation. 
It  is  consequently  suitable  for  use  in  incandescent  lamps 
and  furnaces,  cither  with  or  without  the  addition  of  a 
binding  material.     ( ).  EL 
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Sulphur  from  sulphuretted  hydrogen  and  gases  containing 

sulpha  retted    hudrogen  ;       Method    of    recovering . 

H.  Hellsing,  Rabaek.  Sweden.  Eng.  Pat.  81(54, 
April  8,  1907.  ~ 

Skk  Ft.  Pat  376,634  of  1007  ;  this  J.,  1007, 1009.— T.  F.  B. 

Air";      Separation    of into    its    constituents.     Soc. 

"  L'Air  Liquids  "  (Soc.  anon,  pour  l'Etude  et  PEx- 
ploitation  des  Proe.  G.  Claude).  Fr.  Pat.  381,8f>6, 
Nov.   22.  1906. 

Ijonp  air  is  systematically  fractionated  by  making  the 
vapour  travelling  upwards  come  into  contact  with  freshly 
condensed  drops  of  liquid  air  falling  downwards.  The 
air  is  liquefied  by  compressing  and  cooling  it,  and  then 
passing  it,  about  half-way  up.  into  a  long  cylindrical  vessel, 
the  upper  part  of  which  is  cooled  by  means  of  liquid 
oxygen,  whilst  the  lower  part  is  kept  at  a  higher  tem- 
perature by  surrounding  it  with  a  vessel  in  which  air 
enriched  in  oxygen  is  liquefied  by  compression.  The 
liquid  obtained  in  this  outer  vessel  may  also  be  allowed 
to  fall  through  the  inner  vessel.  Finally,  liquid  oxygen 
and  gaseous  nitrogen  are  obtained. 

(See  also  this  J.,   1903,  288,  485,  365.  554,  796,  950, 
1292.  1346  ;    1905,  969  ;    1906,  264.)— A.  G.  L. 


Ammonia   by   fermentation,    etc. 
XVII. 


Fr.    Pat.    382,689.     See 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Glass  ;   Some  effects  of  sunlight  on  colourless .     R.  A- 

Gortner.     Amer.  Chem.  J.,  190S,  39,  157—162. 

Glass  containing  a  relatively  large  percentage  of  man- 
ganese (0-2  per  cent,  or  more)  may  show  a  violet  coloration 
after  exposure  to  sunlight  for  a  period  of  one  month  or 
less,  the  degree  of  coloration  being  proportional  to  the 
manganese  content.  After  exposure  of  less  than  a  year, 
a  violet  coloration  is  apparent  in  most  glasses  containing 
only  a  small  percentage  of  manganese,  and  becomes 
moie  pronounced  when  the  time  of  exposure  is  increased. 
The  production  of  a  violet  coloration  in  a  glass  by  the 
action  of  sunlight  furnishes  a  proof  of  the  presence  of 
manganese,  but  the  reverse  is  not  true,  for  some  glasses 
containing  manganese,  e.g.,  Jena  Erlenmeyer  glass,  do 
not  become  coloured.  "A  background  or  subsoil"  con- 
taining manganese  has  no  influence  on  the  coloration  of 
glass  lying  upon  it.  The  production  of  the  violet  colora- 
tion is  accelerated  by  a  violet  background  and  retarded 
by  brown  and  black  backgrounds,  whilst  other  colours 
such  as  yellow,  blue  and  red  appear  to  have  no  influence. 

—A.  S. 

Pottery  ;    Testing  of  the  raw  materials  for  a  whiteware 

H.    E.    Ashley.     Trans.    Amer.    Ceram.  Soc.,  9,  57—62. 

In  testing  clays,  first  the  moisture  is  determined,  next 
the  amount  of  water  required  to  make  a  slip  and  the 
residue  left  on  the  lawn.  The  slip  is  then  cast  into  discs 
100  mm.  in  diameter  and  5  mm.  thick,  from  which  the 
shrinkage  on  drying  and  burning  is  determined  as  also 
the  loss  of  weight  in  firing.  Finally  the  piece  is  dipped 
in  the  glaze  and  put  in  the  glost  burn.  For  comparing  the 
colours,  a  series  of  standards  have  been  prepared,  made 
from  the  whitest  china  clay  blended  with  Tennessee 
ball  clay.  The  face  not  in  contact  with  the  plaster 
mould  is  used  for  comparison.  Similarly,  ball  clay 
biscuit  standards  are  prepared,  which  have  been  burnt 
in  the  same  glost  fire.  The  flint  is  tested  for  fineness  by 
passing  through  the  lawn  in  the  form  of  a  slip  and  for 
colour  by  firing  in  a  biscuit  cup.  The  moisture  is  also 
determined.  The  felspar  is  tested  for  fineness,  for  fusi- 
bility by  comparative  fusion  in  the  shape  of  cones,  by 
fusion  in  a  small  cup,  and  for  moi<ture.  The  plaster  of 
Paris  is  tested  for  fineness  and  by  plotting  a  time-tempera- 
ture curve  from  observations  of  a  thermometer  in  the 
letting  piaster.  The  finished  pottery  is  tested  for  crazing 
by  chinning  off  the  glaze  in  a  few  places  and  boiling  in 
saturated  salt  water  for  8  hours. 


Fritted  glazes.  A  Study  of  variations  of  the  oxygen  ratio 
and  the  silica:  boric  acid  molecular  ratio.  R.  C.  Purdy 
and  H.  B.  Fox.     Trans.  Amer.  Ceram.  Soc,  9,  94—187. 

The  ranges  in  the  composition  of  whiteware  glazes  are 
discussed  and  the  following  variables  introduced  :  oxygen 
ratio,  2-00  to  4-50  ;  molecular  ratio,  silica  to  boric  acid, 
from  1  :  0-25  to  1:0;  alumina  content  0-10  to  0-45 
equivalent.  The  number  of  glazes  made  was  448.  The 
body  used  was  a  whiteware  body  of  the  composition : 
ball  clay  40  parts,  china  clay  40,  Cornwall  stone  20,  flint 
22-5.  Five  temperatures  were  employed,  cones  0-10,  0'5, 
1,  5,  and  10.  The  results,  giving  the  number  of  well 
matured  glazes,  were  tabulated,  and  the  composition 
areas  were  plotted.  Some  interesting  facts  were  developed 
in  regard  to  crazing.  Additions  of  alumina  rapidly 
decrease  crazing  at  all  oxygen  ratios,  and  alumina  is  more 
potent  in  this  respect  than  either  silica  or  boric  acid 
alone.  Alumina  cannot  wholly  counteract  crazing  unless 
the  oxygen  ratio  is  at  least  equal  to  2-5.  When  alumina 
is  less  than  0-25  equivalent,  fine-mesh  crazing  ensues 
for  every  oxygen  ratio  and  nearly  at  every  temperature. 
Alumina  raises  the  firing  point  and  the  viscosity  of  the 
glaze  when  exceeding  0-25  equivalent,  this  being  the 
most  favourable  alumina  content.  Boric  acid  increases 
the  coefficient  of  expansion,  thus  causing  crazing.  The 
true  function  of  boric  acid  is  to  counteract  devitrification. 
Crazing  also  decreases  as  the  oxygen  ratio  increases. 
Boric  acid  and  alumina  act  alike  in  counteracting  devitri- 
fication. For  best  results  the  ratio  of  boric  acid  to  silica 
should  not  be  lower  than  0-13:  1,  irrespective  of  the 
oxygen  or  alumina  content.  The  alumina  should  be 
equal  to  or  more  than  0-20  equivalent  to  obtain  the  best 
gloss  and  largest  index  of  refraction.  Opalescent  effects 
can  be  obtained  by  supersaturating  the  glaze  with  silica 
at  high  oxygen  ratios,  at  least  of  1  :  4.  The  best  opalescent 
glaze  was  produced  with  0-20  equivalent  of  alumina,  an 
oxygen  ratio  of  4-5  and  silica-boric  acid  ratio  of  1  :  0-25. 
A  good  commercial  whiteware  glaze  quoted  was  :  0-064 
K20.  0-192  Na20,  0-490  CaO,  0-250  PbO,  0-28  A1203, 
2-81  Si02,  0-384  B203. 

Patents. 

Glass;  Apparatus  for  melting  and  drawing .     Window 

Glass  Machine  Co.     Fr.  Pat.  382,713,  Oct.  9,   1907. 

See  U.S.  Pat.  868,034  of  1907  ;  this  J.,  1907,  1199.— T.F.B. 

China-clay  and  like  materials  3    Method  of  and  apparatus 

for  treating  \grading~\ .     W.  J.  Gee,  Loudon.     Eng. 

Pat.  4155,  Feb.  19,  1907. 

The  material  is  cut  in  the  same  way  as  ordinary 
potter's  clay  and  mixed  with  water  in  suitable  tanks. 
When  the  mixture  has  the  desired  consistency,  it  is 
introduced  into  a  centrifugal  machine,  consisting  of  a 
cylinder  which  is  capable  of  rapid  rotation.  Internally 
the  cylinder  is  provided  with  vanes,  which  communicate 
the  rotary  motion  to  the  contained  liquid.  Between  the 
vanes,  receptacles  of  suitable  depth  are  fitted,  which  serve 
for  the  collection  and  subsequent  removal  of  the  deposits. 
The  solids  are  deposited  on  the  impervious,  inner  peri- 
phery of  the  cylinder,  the  coarsest  and  heaviest  particles 
depositing  near  the  inlet,  and  the  product  being  of 
increasing  fineness  as  the  outlet  is  approached.  The  liquid 
flows  away  and  is  drawn  off  below  or  near  the  centre  of 
the  apparatus. — O.  R. 

Pottery  and  other  kilns  or  ovens  ;    Gas-fired .     T.  W. 

Twyford,   Hanlev,   and  T.    C.    Moore,   Stoke-on-Trent. 
Eng.  Pat.  13,533,  June  11,  1907. 

The  general  arrangement  of  these  kilns  is  the  same  as 
that  described  in  Eng.  Pat.  18,769  of  1906  (this  J.,  1907, 
762),  but  the  outlets  of  the  gas-  and  air-flues  into  the 
combustion  spaces  of  the  structure,  are  now  so  arranged 
that  the  delivery  of  gas  under  pressure  into  the  com- 
bustion spaces,  induces  a  positive  draught  in  the  air- 
flues.  This  may  be  effected  by  making  the  air-flues  of 
larger  internal  dimensions  than  the  gas- flues,  and  arranging 
the  outlets  of  the  gas-flues  concentrically  within  the 
outlets  of  the  larger  air-flues,  so  that  each  pair  of  gas- 
and  air-flues  discharge  into  the  bottom  (or  into  the  same 
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side)  of  a  combustion  space,  and  each  gas-outlet  is  sur- 
rounded by  an  annular  air-outlet.  A  series  of  fire-clay 
blocks  or  slabs  are  arranged  in  the  form  of  checker-work, 
above  the  top  outlets  of  the  combustion  spaces  which 
communicate  with  the  floor  flues  and  with  the  interior 
of  the  oven,  to  distribute  the  flame  and  products  of  com- 
bustion without  checking  the  draught  or  impeding  the 
action  of  the  kiln. — W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Clays ';     Pyro-chemical   and   physical   behaviour   of   . 

R.  C.  Purdv  and  J.  K.  Moore.   Trans.  Amer.  Ceram.  Soc, 

9,  203—319. 
In  this  investigation  the  progress  of  vitrification  of  a 
number  of  second-grade  fire-clays  and  paving-brick  shales 
was  observed  by  means  of  specific  gravity  and  porosity 
determinations.  For  this  purpose  briquettes  were  made 
of  the  dimensions,  0-75  X  0-75  x  2-5  inches,  which  were 
dried  and  burnt  at  10  temperatures  varying  from  cone 
010  to  cone  9  in  intervals  of  2  cones.  The  sp.  gr.  of  the 
briquettes  was  then  determined  by  the  suspension  method, 
the  test-pieces  having  been  immersed  in  water  under 
vacuum  before  weighing.  The  weights  of  the 
saturated  briquettes  were  also  obtained,  thus 
making  the  porosity  determinations  possible.  It 
was  found  that  as  the  heat  was  raised,  the  sp.  gr.  decreased 
though  at  first  with  some  clays,  a  slight  increase  in  sp.  gr. 
was  observed.  This  decrease  in  sp.  gr.  was  approximately 
parallel  with  the  decrease  in  porosity,  thus  indicating 
that  the  rate  of  decrease  in  sp.  gr.  is  proportional  to  the 
rate  of  vitrification.  According  to  these  determinations 
it  seems  then  that  the  rate  of  decrease  in  sp.  gr.  is  pro- 
portional to  the  rate  of  vitrification,  and  hence  affords  a 
valuable  guide  in  determining  the  class  of  clays  to  which 
a  certain  material  belongs  and  enables  the  operator  to 
reject  unsuitable  clays. 

Cements  '    Hydration  of .     C.  Montemartini.     LTnd. 

Chimica,  1907,  7,  321—327,  337—339.  Chem.  Zentr., 
1908,  1,  562—563.  (See  this  J.,  1907,  1239.) 
If  a  current  of  dry  carbon  dioxide  be  passed  over  dry 
cement,  no  change  is  observed,  but  if  the  cement  has  been 
powdered  and  treated  with  water  previously,  it  loses 
water  and  absorbs  carbon  dioxide.  Air  saturated  with 
water  vapour  but  free  from  carbon  dioxide  has  no  action 
on  dry  cement  at  70°— 75°  C,  but  removes  water  from 
cement  which  has  been  previously  powdered  and  treated 
with  water.  Moist  carbon  dioxide  has  no  action  on  dry 
cement  at  temperatures  up  to  212°  C,  nor  on  powdered 
and  moistened  cement  on  temperatures  above  about 
70°  C.  These  results'  show  that  in  the  "  weathering  "  of 
cements,  the  action  of  the  water  must  precede  that  of 
the  carbon  dioxide.  By  the  action  of  water  vapour 
alone  on  powdered  and  moistened  cement,  the  amount 
of  firmly-bound  water  is  increased. — A.  S. 

Patents. 

Stone,  artificial ;  Manufacture  of  —  .  A.  Charles, 
Milan,  Italy.  Eng.  Pats.  2605  and  2605a,  Feb.  1,  1907. 
Under  Int.  Conv.,  March  1,  1906. 

See  Fr.  Pat.  373,419  of  1907  ;  this  J.,  1907,  692.— T.  F.  B. 

Brick,  etc.  ;   Composition  for ,  and  process  of  making 

same.  L.  Houze,  Assignor  to  R.  H.  Wiiloy,  A.  Bran- 
qoart,  and  C.  F.  Nicklaus,  of  Monterey,  Cal.  U.S. 
Pat.  875,662,  Dec.  31,  1907. 
The  composition  consists  of  75  to  80  por  cent,  of  a  rock 
from  Monterey  county,  California,  and  25  to  20  per  cent. 
of  a  plastic  fireclay.  The  rock  has  the  sp.  gr.  1-85,  and 
contains  85*48  parts  of  silica,  9-06  parts  of  alumina  and 
iron  oxide,  1-31  parts  of  magnesium  oxide,  2-5  parts  of 
chlorine,  and  4-37  parts  of  tedium  oxide,  and  loses  17-17 
parts  on  ignition  (water).  The  rock  is  pulvorised.  before 
or  after  calcination,  mixed  with  fireclay  and  water,  and 
the  maBB  is  moulded  into  the  required  shapes,  which  are 


then  burnt.  The  products  are  said  to  be  very  light  in 
weight,  to  offer  great  resistance  to  tension,  compression, 
and  very  high  temperatures,  and  to  have  a  very  low 
coefficient  of  expansion. — W.  C.  H. 

Wood  ;    Preservation  of  posts  of placed  in  the  soil 

Himmelsbach  Freres.     Fr.  Pat.  381,832,  Aug.  20,  1907] 

The  wood  to  be  treated  is  well  dried,  and  immersed  three 
times  in  hot  tar  containing  phenol.  It  is  next  covered 
with  a  hot  "  asphalt  "  made  by  mixing  tar-pitch  and 
magnesian  cement,  and  is  finally  covered  with  tarred 
pasteboard  or  similar  material,  the  joints  being  made 
with  the  asphalt. — A.  G.  L. 

Lime  and  carbonated  cements  ;  Continuous  kiln  for  burning 

of,  and  methods  of  manufacture  of .     V.  J.  Poutet. 

Fr.  Pat.  382,224,  Sept.  24,   1907.     Under  Int.  Conv., 
Sept.  29  and  Nov.  14,  1906. 

The  hydraulic  material  is  burnt  in  a  vertical  kiln  consisting 
essentially  of  two  compartments,  the  actual  burning  taking 
place  in  the  upper  one  at  a  temperature  of  900 — 1000°  C, 
whilst  in  the  lower  compartment  the  burnt  material  is 
partially  re-carbonated  at  about  600°  C.  by  the  waste 
gases  from  the  upper  compartment.  For  this  purpose  the 
two  compartments  may  be  continuously  in  communication 
with  each  other,  the  gases  from  the  upper  one  being  drawn 
downwards  through  the  lower  one  to  a  flue  leading  to  the 
chimney.  Or  else,  the  two  compartments  are  closed  to 
each  other  except  when  burnt  material  from  the  upper  is 
allowed  to  fall  into  the  lower  one  ;  in  this  case,  the  gases 
traverse  a  flue  leading  from  the  top  of  the  upper  compart- 
ment to  the  bottom  of  the  lower  one,  then  pass  upwards 
through  the  burnt  mass,  and  finally  enter  a  flue  leading  to 
the  chimney.  In  the  first  case,  the  air  needed  for  the 
combustion  of  the  fuel  is  drawn  in  at  the  top  of  the  kiln  ; 
in  the  second  case,  through  an  opening  near  the  bottom 
of   the   upper   compartment. — A.  G.  L. 


X.— METALS  AND  METALLURGY. 

Iron  alloys  and  metals  of  the  steel  industry.     W.  Venator. 

Stahl  und  Eisen,  1908,  28,  49  ;  82  ;  149;  255. 
A  monograph  or  review  of  progress  in  the  iron  and  steel 
industry  in  the  direction  indicated,  in  which  descriptive 
reference  is  made  to  the  following  : — I.  Spiegeleisen  and 
ferromanganese.  II.  Ferrosilicon.  III.  Ferromanganese- 
silicon  ;  silicospiegel.  IV.  Aluminium  and  ferro-alu- 
minium.  V.  Ferrochrome.  VI.  Nickel ;  ferronickel  ; 
ferronickelchrome.  VII.  Ferrotungsten  and  tungsten. 
VIII.  Feiromolybdenum.         IX.   Ferrovanadium.  X. 

Ferrotitanium.  XL  Ferrophosphor    and     phosphor- 

manganese.  XII.  Carborundum  (silicon  carbide).  XIII. 
Metals  prepared  by  the  aluminothermic  method. 

Coal  gas  ;   Effect  of on  the  corrosion  of  wrought  iron 

pipe,  buried  in  the  earth.     W.   L.   Dudley.     J.   Amer. 
Chem.  Soc,  1908,  30,  247—250. 

Samples  of  earth  were  collected  in  Nashville,  U.S.A.,  as 
representative  of  the  different  typos  in  which  wrought  iron 
pipes  are  laid.  The  samples  after  analysis  were  placed  in 
boxes  of  a  cubic  foot  capacity,  and  cloan  iron  pipes  set  in 
them.  The  earth  was  kept  moist  from  time  to  time,  and 
the  pipes  removed  after  12  months.  Tho  pipes  were 
cleaned  with  amnioniacal  ammonium  citrate  and  weighed 
in  order  to  dotermino  tho  amount  of  corrosion.  The 
amount  of  tho  latter  was  found  to  depend  on  the  amount 
of  chlorides  present  in  the  earth.  Another  Bet  of  l><  sea 
was  arranged  so  that  half  a  cubic  foot  of  coal  gas  wan 
introduced  into  tho  earth  daily  for  a  period  of  12  months. 
Tho  ofl'oct  of  the  coal  gas  was  to  rotard  in  a  mark*  d  degree 
tho   corrosion.- — P.  Sm>\. 

Metals  ;    Action  <>f  /in</i/  divided on  water.     W.  Van 

Rijn.  Chom.  Weekblad,  L908,  5.  1—5.  Chem.  Zentr., 
1908,  1,  6()ti. 
Iron  wire  reacts  with  boiling  water  only  if  it  has  previously 
been  exposed  to  moist  air  for  a  day  or  two.  Ordinary  iron 
powdor,  fcrrum  redaclum,  and  '  pvTophorie  iron  are 
more  active,  the  activity  increasing  in  the  order  given. 
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The  reaction  is  considerably  accelerated  by  the  presence 
of  mercury.  Metallic  nickel  obtained  by  reduction  of 
the  oxalate  with  hydrogen  wis  not  pyrophorie.  but  lead 
obtained  in  a  similar  manner  showed  a  small  rise  of  tempera- 
ture on  exposure  to  the  air.  Pyrophorie  lead  was  obtained 
by  the  reduction  of  lead  tartrate,  the  temperature  being 
kept  as  low  as  possible.  Finely-divided  copper  was 
obtained  by  reduction  of  copper  oxide  with  hydrogen. 
These  three  metals  had  no  preceptible  action  on  water. 
Finely-divided  aluminium  reacts  with  water  only  in  presence 
of  mercury.  Zinc  dust  causes  the  evolution  of  noticeable 
quantities  of  hydrogen  from  water  even  at  the  ordinary 
temperature ;  the  reaction  is  not  accelerated  by  the 
presence  of  mercury.  Magnesium  acts  on  water  even  in 
the  form  of  sheet-metal  and  the  reaction  is  greatly  acceler- 
ated by  the  presence  of  mercury. — A.  S. 

Phosphorus    in    Mai  ;     Determination    of .     F.    W. 

Hinrichsen.  Mitt,  aus  dem  konigl.  Materialpriifungs- 
arat  Gross-Lichterfelde  West,  1907,  25,  293—302. 

The  author's  experiments  with  pure  materials  show  that 
in  the  presence  of  arsenic,  high  results  are  obtained  for 
phosphorus  when  the  latter  is  weighed  directly  as  the 
phospho-molybdic  compound,  even  when  the  precipitation 
is  performed  cold. — A.  G.  L. 

Tungsten  and  chromium  in  steel ;   Determination  of -. 

F.  W.  Hinrichsen.  Mitt,  aus  dem  konigl.  Material- 
priifungsamt  Gross-Lichterfelde  West,  1907,  25,  308 — 
317. 

When  tungsten  only  is  present,  the  author  finds  von 
Knorre's  benzidine  method  (this  J.,  1905,  292)  to  give 
good  results.  In  the  presence  of  chromium  also,  however, 
the  method  surfers  from  the  defect  that  a  part  of  the 
chromium  is  precipitated  together  with  the  tungsten. 
In  this  case  it  is  best  to  determine  chromium  in  one  portion 
of  the  steel  iodometrically,  tungsten  being  kept  in  solution 
during  the  titration  by  the  addition  of  sodium  phosphate. 
In  another  portion  tungsten  and  chromium  are  deter- 
mined together  by  Berzelius's  method,  as  follows  :  Two 
grins,  of  the  sample  are  oxidised  by  repeated  evaporation 
with  nitric  acid.  The  residue  is  ignited  and  fused  with 
16  grms.  of  sodium  peroxide.  The  melt  is  dissolved  in 
water,  the  solution  filtered  through  asbestos  and  the 
filtrate  evaporated  to  about  150  c.c.  The  separated 
silica  is  filtered  off  on  asbestos,  and  the  filtrate  made  up  to 
250  c.c.,  50  c.c.  of  the  clear  solution  are  acidified  with  nitric 
acid,  and  again  make  alkaline  with  ammonia,  after  which 
the  solution  is  heated  to  boiling,  and  precipitated  with 
mercurous  nitrate.  The  washed  precipitate  is  ignited, 
treated  with  hydrofluoric  and  sulphuric  acids  to  remove 
silica,  and  weighed  as  W03  +  Cr203. — A.  G.  L. 

Cyanide  process  ;   Two  deterrents  to  the  dissolution  of  free 

gold  in  the .     D.  Simpson.     Bull.  Inst.  Min.  and 

Metall.,  1908,  No.  41. 

The  author  finds  that  both  oil  and  lime  hinder  the  solution 
of  gold  by  potassium  cyanide  solution  (containing  0-05 
to  0-15  per  cent,  of  potassium  cyanide).  In  one  case,  in 
which  the  treated  sand  contained  29  grains  of  gold  per 
ton,  it  was  washed  with  ether  and  hydrochloric  acid,  and 
again  treated  with  cyanide,  when  the  gold  content  was 
reduced  to  13  grains  per  ton. — A.  G.  L. 

[Gold]  dimes  ;   Method  of  settling ,  as  applied  to  their 

separation  from  solution  in  cyanide  treatment.  H.  G. 
Nichols.  Bull.  Inst.  Min.  and  Metall.,  1908,  No.  41. 

The  author  finds  that  settlement  of  slimes  from  cyanide 
treatment,  is  greatly  facilitated  if  the  solids  are  removed 
as  soon  as  they  deposit.  This  may  be  effected  by  inducing 
settlement  in  a  vat  provided  with  a  trap  at  the  bottom  ; 
below  the  trap  an  endless  belt  circulates,  and  continu- 
ously or  intermittingly  removes,  the  deposited  solids  falling 
through  the  open  trap.  The  belt  may  convey  the  solids 
to  a  second  similar  vat  in  which  they  are  removed  from  the 
belt,  treated  with  wash-water,  and  again  allowed  to  settle 
as  in  the  first  vat.  The  process  may  also  be  made  continu- 
ous by  removing  by  means  of  upward  suction  through 
filtering  screens  an  amount  of  liquid  proportionate  to  the 
quantity  of  solids  removed  from  the  bottom  of  the  vat. 


If  two  screens  are  used,  one  may  be  cleared  from  time  to 
time  from  accumulated  slimes  by  exerting  a  back-pressure, 
without  interfering  with  the  removal  of  liquid  through  the 
second  screen. — A.  G.  L. 


Gold  and  tellurium  ;    Alloys  of .     T.  K.  Rose. 

Inst.  Min.  and  Metall.,  1908,  No.  41. 

Percentile  of  Cold  by  Weight. 
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Percentage  of  Gold  in  Atoms 

Solidification  curves  of  mixtures  of  gold  and  tellurium. 

When  gold  and  tellurium  are  fused  together  in  suitable 
proportions,  a  compound  AuTe2  or  Au„Tet,  containing 
43-59  per  cent,  of  gold,  fusing  at  452°  0.,  and  corresponding 
in  composition  to  sylvanite  or  calaverite,  is  formed.  Two 
eutectic  mixtures  are  also  produced,  containing  60  and 
20  per  cent,  of  gold  respectively,  and  correspondinc  to 
the  formulae,  AuTe  and  AuTe6.  respectively.  All°the 
alloys  of  gold  and  tellurium  are  brittle,  and  all  those 
containing  less  than  60  per  cent,  of  gold  fuse  at  tempera- 
tures between  397°  and  452°  C,  consequently  tellurium 
cannot  be  completely  removed  from  such"  alloys  by 
roasting.  Gold  containing  only  2-4  per  cent,  of  tellurium 
is  of  a  pale  brass  colour,  whilst  the  alloy,  AuTe2,  is  white 
or  grey  without  any  yellow  tinge. — A.  G.  L. 

Silver  oxide  ;   Reduction  of by  hydrogen,  and  colloidal 

silver.     V.    Kohlschiitter.     Z.    elektrochem.,    1908     14 
49—63 

Dried  silver  oxide  and  dry  hydrogen  can  be  kept  in 
contact  for  a  long  time  without  chemical  action  taking 
place.  In  presence  of  very  small  quantities  of  water 
vapour,  however,  the  oxide  is  reduced,  the  first  product 
of  the  reaction  being  colloidal  silver.  Silver  oxide  in 
aqueous  solution  is  also  reduced  by  hydrogen  with  forma- 
tion of  colloidal  silver.  The  reaction  proceeds  almost 
entirely  at  the  surface  of  contact  between  the  solution 
and  the  containing  vessel,  and  the  nature  of  the  material 
of  which  the  latter  is  composed  influences  not  only  the 
rate  of  reduction  of  the  silver  oxide,  but  also  the  colour 
of  the  resulting  silver  sol.  This  effect  on  the  colour  is 
not  due  to  dissolved  substance  from  the  containing 
vessel.  The  colloidal  solutions  are  very  stable.  They  are 
coagulated  by  base  metals  in  the  order  of  Hardy's  law 
of  precipitation,  according  to  which  the  coagulating  power 
of  metallic  salts  on  electro-negative  colloidal  solutions  is 
practically  entirely  dependent  upon  the  cation  and 
increases  with  the  valency  of  the  metal.  Hydrogen  in 
presence  of  platinised  platinum  has  no  action  on  the 
collodial  silver,  but  effects  the  removal  of  all  but  slight 
traces  of  electrolytes  from  the  sols.  This  method  of 
purification  in  conjunction  with  the  method  of  precipi- 
tating the  sols  with  electrolytes  permits  of  the  detection 
of  differences  in  the  composition  of  the  sols  and  of  cor- 
relating such  differences  with  their  colour.  The  colora- 
tions imparted  to  beads  of  borax  or  microcosmic  salt  in 
qualitative  analysis  are  due  to  colloidal  silver.  It  is  the 
formation  of  metals  in  the  colloidal  condition,  also,  which 
is  the  cause  of  the  metal  mi-tt  or  fog  observed  in  the 
electrolysis  of  fused  salts.     Silver  sols  are  also  formed 
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by  the  reduction  of  silver  oxide  with  carbon  monoxide, 
but  they  are  not  so  stable  as  those  produced  by  reduction 
with  hydrogen.  Sols  prepared  by  Bredig's  method  of 
cathodic  disintegration  contain  silver  oxide. — A.  S. 

Arsenic    in   ores '•     Rapid   method   for   the   determination 

of  ■ .     H.  E    Hooper.     Bull.  Inst.  Min.  and  Metall., 

1908,  No.  41. 
About  0*5  grm.  of  an  ore  containing  20  per  cent,  of 
arsenic  is  dissolved  in  10 — 15  c.c.  of  a  solution  of  potassium 
chlorate  in  nitric  acid,  the  solution  is  evaporated  to  dry- 
ness, and  the  residue  heated  for  a  short  time.  The  mass 
is  then  boiled  with  10  c.c.  of  dilute  ammonia  solution  ; 
25  c.c.  of  a  25  per  cent,  solution  of  sodium  hydroxide 
are  added,  and  the  whole  is  boiled  and  filtered,  the  residue 
being  then  washed  with  hot  water.  The  filtrate  is  evapo- 
rated to  50  c.c,  if  necessary,  and  neutralised  with  hydro- 
chloric acid  ;  25  c.c.  of  concentrated  hydrochloric  acid 
are  then  further  added,  and  the  whole  cooled.  Potassium 
iodide  is  added,  and  the  liberated  iodine  titrated  with 
sodium  thiosulphate  solution  standardised  against  copper 
or  arsenious  oxide.  The  ordinary  metals  do  not  interfere 
with  the  reaction.  If  antimony  is  present,  the  ore  should 
be  decomposed  by  fusion  with  sodium  peroxide,  the 
aqueous  solution  of  the  alkaline  melt  being  treated  as 
above. — A.  G.  L. 

Tungstic  acid  in  tungsten  ores  ;    Determination  of . 

J.  B.  Ekeley  and  G.  D.  Kendall,  jun.     Western  Assoc. 

Techn.    Chem.    and    Metall.,    S.    Dakota;     Mining   J., 

Feb.  22,  1908. 
The  principle  of  the  method  consists  in  dissolving  the 
tungstic  acid  in  a  standardised  solution  of  ethylamine 
and  determining  the  excess  of  the  latter  by  titrating 
with  standard  oxalic  acid.  One  grm.  of  a  poor  ore  or  as 
little  as  0-3  grm.  of  one  containing  over  40  per  cent,  of 
tungsten  trioxide  is  decomposed  by  prolonged  digestion 
with  ae/ua  regia,  in  the  usual  way,  and  the  solution  is 
diluted  and  decanted  on  to  a  filter,  leaving  as  much  of 
the  tungstic  acid  and  insoluble  residue  in  the  flask  as 
possible.  The  precipitate  is  washed  with  a  5  per  cent, 
solution  of  sodium  chloride  until  the  washings  show  no 
acidity  when  tested  with  phenolphthalein  and  a  drop  of 
ethylamine  solution.  The  filter-paper  is  dropped  into 
the  flask  and  an  excess  of  ethylamine  solution  (6  grms. 
of  a  33*3  per  cent,  alcoholic  solution  of  ethylamine  per 
litre:  1  c.c.  =  about  0-005  grm.  W03)  is  run  in  from  a 
burette.  The  paper  is  then  broken  up  by  means  of  a  glass 
rod  and  the  flask  closed  with  a  rubber  stopper  to  prevent 
evaporation  while  the  tungstic  acid  is  dissolving.  When 
solution  is  complete,  which  must  not  be  accelerated  by 
warming,  the  excess  of  ethylamine  is  titrated  back  with 
a  standard  solution  of  oxalic  acid  (2-8  grms.  per  litre  : 
standardised  by  permanganate),  using  phenolphthalein 
as  an  indicator,  and  the  value  of  the  ore  calculated  from 
the  amount  of  ethylamine  used  in  dissolving  the  tungstic 
acid.  The  authors  give  tabulated  results  showing  that 
silica  is  not  a  disturbing  element  and  that  the  results  are 
practically  identical  with  those  yielded  by  the  standard 
gravimetric  method  on  which  tungsten  ores  and  com- 
pounds  arc  sold.  They  however  indicate  that  the  presence 
of  molybdenum  may  render  the  method  unreliable. — F.  R. 

Iron  vanadate  ;  Technical  analysis  of .     A.  M.  Wilson. 

Electrochem  and  Metall.  Ind.,    1907,   5,   495.     Chem.- 

Zeit.,  190S,  32.  Rop.  73—74. 
Vanadium,  iron,  silica,  and  loss  on  ignition  may  be  deter- 
mined in  iron  vanadate  as  follows  : — 0-3  grm.  of  the  finely 
powdered  vanadate  is  evaporated  to  dryness  with  40  c.c. 
of  dilute  hydrochloric  acid  (1  :  3),  the  residue  is  boiled 
mil,  io  e.e.  of  concentrated  hydrochloric  acid,  taken 
an  with  water,  and  the  silica  filtered  olT  and  volatilised 
with  hydrofluoric  acid.  The  filtrate,  after  addition  of 
4  c.c.  of  concentrated  sulphuric  acid,  is  evaporated  until 

fumes  of  this  acid  appear,  and  is  then  cooled  and  taken 
np  with  30  e.e.  of  water.  This  solution  is  oxidised  with 
hydrogen  peroxide,  until  a  dark  red  colour  appears,  and 
is  then  carefully  neutralised  with  concentrated  caustic 
Soda,  until  all  the  iron  is  precipitated.  After  boiling  for 
some   minutes,   the  liquid   is  diluted  to  200  c.c,   heated 


to  boiling,  and  quickly  filtered  when  the  precipitate  has 
settled.  The  colourless  filtrate  is  acidified  with  sulphuric 
acid,  boiled,  and  reduced  with  sulphur  dioxide,  the 
excess  of  which  is  driven  off  with  a  current  of  carbon 
dioxide.  It  is  then  titrated  with  potassium  permanganate, 
until  the  colour  no  longer  vanishes  on  boiling.  Again 
it  is  reduced  with  sulphur  dioxide,  until  the  solution 
smells  strongly  of  the  gas,  the  excess  is  boiled  off,  and 
the  liquid  titrated  with  permanganate.  The  precipitated 
iron  is  dissolved  in  hot  dilute  sulphuric  acid  (1:5), 
5 — 10  c.c.  of  strong  hydrochloric  acid  and  3 — 5  grms. 
of  zinc  are  added,  the  solution  is  shaken  until  colourless, 
the  zinc  dissolved  with  10  c.c.  of  concentrated  sulphuric 
acid,  and  the  solution  titrated  with  permanganate.  To 
determine  the  loss  on  ignition  (water  and  chlorine),  heating 
is  continued  until  no  reaction  is  obtained  with  starch 
and  potassium  iodide.  It  is  well,  as  a  precaution,  to 
ascertain  that  no  vanadium  is  present  in  the  precipitate 
and  that  no  iron  has  passed  into  the  filtrate. — F.  Sodn. 

Magnesium  silicide.     P.  Lebeau  and  R.  Bossuet.     Compt. 
rend.,   1908,  146,  282—284. 

A  series  of  alloys  containing  increasing  quantities  of 
silicon  have  been  metallographically  examined.  Those 
containing  not  more  than  45  per  cent,  of  silicon  were 
prepared  by  heating  fragments  of  magnesium  with  a 
mixture  of  magnesium  filings  and  potassium  fluosilicate. 
Those  richer  in  silicon  were  obtained  by  fusing  appro- 
priate proportions  of  magnesium  filings  with  crystalline 
silicon  and  a  small  quantity  of  potassium  fluosilicate. 
The  polished  surface  of  two  alloys  containing  0-38  and 
1-37  per  cent,  of  silicon  showed  grains  of  magnesium  in  a 
eutectic  When  more  silicon  is  present,  the  well- 
crystallised  silicide  is  formed  and  in  alloys  containing 
6  or  8  per  cent,  of  silicon,  it  is  abundantly  developed  in  a 
eutectic  rich  in  magnesium.  A  40  per  cent,  alloy  is  almost 
entirely  composed  of  this  compound,  whilst  the  eutectic  ^ 
contains  free  silicon.  Above  50  per  cent,  of  silicon, 
crystals  of  silicon  appear  in  the  eutectic.  Only  one 
magnesium  silicide  appears  to  exist ;  to  separate  it  from 
the  excess  of  magnesium,  aqueous  liquids  cannot  be 
employed,  but  the  magnesium  may  be  removed  as  an 
organo-magnesium  compound  by  treatment  with  ethyl 
iodide  in  presence  of  anhydrous  ether,  when  the  silicide, 
Mg2Si,  is  obtained  in  brilliant  octahedra.  This  decom- 
poses slowly  in  water  forming  hydrogen  but  not  silicon 
hydride.  Hydrochloric  acid  attacks  it  energetically, 
forming  hydrogen  and  spontaneously  inflammable  silicon 
hydrides.  When  heated  in  vacuum  or  in  a  current  of 
hydrogen  at  1200°  C.  it  is  completely  dissociated. 

— E.  F.  A. 

Copper  mirror  ;    Method,  of  depositing  copper  on  glass  tvitk 

formation  of  a .     F.    D.   Chattaway.     Roval  Soc. 

Proc,  1908,  80a,  88—92. 

A  mixture  of  one  part  of  freshly  distilled  phenylhydra- 
zine  and  two  parts  of  water  is  heated  until  the  solution 
is  clear,  a  warm  saturated  solution  of  cupric  hydroxide 
in  strong  ammonia  being  then  added.  The  cupric 
hydroxide  is  reduced  to  cuprous  hydroxide  with  evolu- 
tion of  nitrogen.  A  hot  10  per  cent,  solution  of  potassium 
hydroxide  is  added  to  the  solution  until  a  slight  precipitate 
of  cuprous  hydroxide  is  produced.  By  heating  this 
liquid  in  contact  with  a  well  cleaned  glass  suiface,  metallic 
copper  is  deposited  in  a  thin,  perfectly  reflecting  film. 
The  surface  is  washed  after  an  hour  or  so  with  water, 
then  with  alcohol  and  ether,  and  is  afterwards  protected 
from  the  action  of  the  air  by  a  coating  of  a  quick-drying 
varnish. — W.  8, 

Thermal  conductivities  of  solids  ;    Effects  of  temperature 

and  pressure  on  the .     //.   Effect  of  loir  temperatures 

Oft  the  tlienim/  conductivities  of  pure  metals  mid  ulloi/s. 
H.  I-ees.      Royal  Soc.   I'roc  ,   190S,  80a,   143      145. 

Turc    thermal    conductivities    of    metals    and   alloys    were 

determined  at  temperatures  ranging  from  is'  C.  to  the 

temperature  of  liquid  air.  A  rod  of  the  metal  7  or  8  cm. 
Long  and  0*6  cm.  in  diameter  was  placed  in  the  axis  of  a 
copper  tube  of  2-7  em.  internal,  3-3  cm.  external  diameter 
and  9-5  em.  long,  closed  at  the  top.     The  lower  end  of  the 
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rod  fitted  into  a  copper  disc  which  closed  the  lower  end 
of  the  tube.  The  joints  were  smeared  with  olive  oil  to 
improve  thermal  contact,  and  heat  supplied  electrically 
by  means  of  a  current  (lowing  through  a  fine  "  platinoid  ' 
wire  wound  on  a  short  thin  brass  sleeve  slipped  on  the 
upper  end  of  the  rod.  The  difference  in  temperatures 
of  the  rod  between  the  heating  coil  and  the  point  where 
the  rod  entered  the  disc  was  measured  by  means  of  two 
platinum  thermometers,  the  wires  being  wound  on  two 
short  thin  brass  sleeves  capable  of  sliding  along  the  rod. 
Thermal  contact  of  the  sleeves  was  improved  by  smearing 
with  a  little  olive  oil.  The  results  are  shown  in  the 
following  table,  together  with  some  figures  obtained  by 
Jaeger  and  Diesselhorst  at  higher  temperatures. 


tated  by  the  partial  removal  of  sulphurous  acid  or  by  the 
addition  of  zinc  oxide.  The  monosulphito  of  zinc  is 
calcined  to  give  zinc  oxide.  (See  also  Eng.  Pat.  22,534 
of  1906,  this  J.,  1907,  1203.)— O.  F.  H. 

Aluminium     alloy.     Fried.     Krupp     Aktienges.,     Essen, 
Germany.     Eng.   Pat.    1(5,726,   July  22,    1907.     Under 
Int.  Conv.,  Nov.  28.  1906. 
The  alloy  consists  of  87  per  cent,  of  aluminium,  8  per 
cent,  of  copper  and  5  per  cent,  of  tin. — O.  F.  H. 

Aluminium    alloy.     Fried.    Krupp    Akt.-Ges.       Fr.    Pat. 

382,423,  Sept.  30,  1907.     Under  Int.  Conv.,  Nov.  28, 

1906. 
See  Eng.  Pat.  16,726  of  1907  ;   preceding.— T.  F.  B. 


Substance. 


Chemical  and 
physical  state. 


From  the  present  experiments. 


Jager  and  Diesselhorst's  results 


At 
-160°  C. 


At 
-80°  C. 


At 
0°  C. 


At 
+  18°  C. 


Copper , 

Silver 

Zinc    

Cadmium 

Aluminium    . . 

Tin 

Lead 

Iron    

Nickel 

Steel  

Brass    

•  Jerman  silver 

Placinoid 

Mauganin0  .  . . 
Lipouitz  alloy 


pure  soft  drawn 

0-999  Ag 

pure  redistilled  cast 

ditto 

0-99  Al 

pure  cast 

pure 

wrought 

0-99  Ni 


1-075 
0-998 
0-278 
0-239 
0-514 
0-192 
0-092 
0-152 
0-129 
0-113 
0-181 
0-043 
0-042 
0-035 
0-042 


0-960 
1-006 
0-269 
0-228 
0-493 
0-173 
0085 
0-150 
0-136 
0-115 
0-223 
0-049 
0-047 
0-040 
0-043 


0-924 
0-981 
0-269 
0-219 
0-502 
0-160 
0-084 
0-147 
0-140 
0-116 
0-254 
0-056 
0-05S 
0-050 
0-044 


0-916 
0-974 
0-268 
0-217 
0-504 
0-157 
0-083 
0-147 
0-140 
0-115 
0-260 
0-059 
0-060 
0-052 
0-044 


At 
18°  C. 


0-918 
1-006 
0-265 
0-222 
0-480 
0-155 
0-083 
0-144 
0-142 
0-108 


0-053 


At 
100°  C. 


Chemical 

and 

physical 

state. 


0-908 
0-992 
0-262 
0-216 
0-492 
0-145 
0-082 
0-143 
0-138 
0-107 


0-063 


pure 

0-9998  Ag 
pure  cast 
ditto 
0-99  Al 
pure  wire 
pure 

0-9955  Fe 
0-97  Ni 
0-01  C. 


Alloys  of  metals  ';  Interaction  of  mercury  with .     J.  W. 

'  Mallet.     Royal  Soc.  Proc,  1908,  80a,  83—87. 

A  tin-platinum  alloy  containing  45-26  per  cent,  of 
platinum  and  54-74  per  cent,  of  tin  was  mixed  with  five 
times  its  weight  of  mercury  and  shaken  for  several  days. 
Xo  sign  of  amalgamation  could  be  detected.  On  addition 
however  of  a  very  little  sodium,  amalgamation  took  place 
at  once.  In  the  case  of  a  silver-platinum  alloy,  however, 
the  silver  was  found  to  partly  bring  about  solution  of  the 
platinum  by  mercury  ;  whilst  in  an  alloy  of  tin  and 
copper  (speculum  metal)  the  readiness  and  extent  with 
which  each  metal  unites  with  mercury  was  found  to  be 
greatly  diminished. — W.  S. 

Patents. 

Steel  or  steel  alloys  ;   Treatment  of  metals,  such  as ,  in 

order  to  vary,  improve  or  accentuate  the  qualities  or 
character  thereof.  W.  F.  L.  Frith,  London.  From  C.  J. 
Grist,  Johannesburg.     Eng.  Pat.  1259,  Jan.  17,  1907. 

Steel  of  low  quality  which  has  been  hardened  and 
tempered,  is  improved  by  immersing  the  part  to  be  treated 
in  mercury  in  an  open  vessel  and  passing  an  electric 
current  at  the  "  critical  period  "  between  350°  F.  and 
600°  F.— O.  F.  H. 

Copper  ;   Treatment  of for  refining  the  same  and  for 

other  purposes.  A.  E.  Pratt,  Farnborough,  Kent. 
Eng.  Pat.  1699,  Jan.  22,  1907. 

Calcium  in  the  metallic  form  or  as  a  copper-calcium 
alloy  is  added  to  the  copper  in  the  refining  furnace  in  order 
to  reduce  cuprous  oxide  and  sulphide,  and  to  eliminate 
dissolved  gases.  It  is  claimed  that  copper  so  refined  may 
contain  impurities  which  in  ordinary  conditions  would 
render  the  metal  worthless. — 0.  F.  H. 

Zinc   from   its   sulphates ;     Separation   of .     H.    L. 

Sulman,   London.     Eng.    Pat.   2058,  Jan.   26,    1907. 

Lime  is  added  to  solutions  containing  zinc  sulphate  in 
order  to  precipitate  zinc  oxide  in  admixture  with  calcium 
sulphate.  This  product  is  treated  with  a  solution  of 
sulphurous  acid  so  as  to  obtain  a  solution  of  soluble 
bisulphite  of  zinc,  and  an  insoluble  monosulphite  is  precipi- 


— W.  S. 

Alloys  or  mixtures  of  metals  with  purifying  or  seasoning 

elements ;     Process   of   producing .     A.    J.    Rossi, 

New  York,  Assignor  to  Titanium  Alloy  Manufacturing 
Co.,  New  York.     U.S.  Pat.  877,518,  Jan.  28,  1908. 

In  making  alloys  of  titanium  with  another  metal  of  higher 
specific  gravity  and  lower  melting  point,  a  layer  of  molten 
slag  containing  titanium  oxide  is  maintained  as  a  covering 
on  the  surface  of  the  bath  during  the  fusion  of  the  metals. 

—O.  F.  H. 

Refractory   oxides  ;      Process   for   the    reduction   of . 

K.  A.  Kiihne,  Assignor  to  Titan-Ges.  m.  b.  H.,  Dresden, 
Germany.     U.S.   Pat.   878,210,  Feb.  4,   1908. 

See  Addition  of  May  4,  1907,  to  Fr.  Pat.  364,329  of  1906  ; 
this  J.,  1907,  1145.— T.  F.  B. 

Slimes  ;   Process  of  treating .     C.  Butters,  Berkeley, 

Cal.     U.S.   Pat.   879,080,   Feb.   11,   1908. 

See  Eng.  Pat.  20,979  of  1906  ;  this  J.,  1907,  415.— T.  F.  B. 

Metals  from  ores  ;    Wet  process  for  the  extraction  of . 

H.   Rosalt.     Fr.   Pat.   381,642,    Nov.    15,    1906. 

The  ore,  such  as  garnierite,  is  crushed  as  finely  as  possible 
with  water,  and  treated  with  chlorine  or  hydrochloric 
acid  in  the  presence  of  ozone.  The  soluble  chlorides  so 
formed  are  separated  in  a  filter-press,  and  an  emulsion  of 
magnesia  is  added  to  the  solution  in  order  to  successively 
precipitate  the  metals  as  hydroxides.  The  chlorine  is 
obtained  by  the  electrolysis  of  magnesium  chloride,  and 
the  residue  of  magnesia  is  used  to  precipitate  the  metals, 
the  final  solution  containing  only  magnesium  chloride 
which  is  used  in  a  fresh  cycle  of  operations. — O.  F.  H. 


Aluminium  ; 


Solder   for .     G.    Cazalas. 

381,878,  Sept.  10,  1907. 


Fr.    Pat. 


The  solder  is  an  alloy  of  2  parts  of  tin,  1  part  of  antimony, 
and  one  part  of  zinc  to  which  is  added  10  per  cent,  of 
magnesium  chloride.  Soldering  is  done  at  a  low  tempera- 
ture, using  as  flux  a  solution  of  naphthalene  and  camphor 
in   alcohol.— O.  F.  H. 
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Plates   and  engravings  ;    Process  and  apparatus  for  the 

production    of .     E.    Spitzer.     Fr.    Pat.    382,100, 

Sept.  20,  1907. 
The  strength  of  the  etching  bath  is  increased  or  decreased 
gradually,  and  continuously  or  intermittingly  by  adding  the 
acid  or  other  etching  liquid  of  convenient  strength  from  a 
reservoir.  Means  are  provided  for  heating  or  cooling  the 
liquid,  and  for  agitating  the  bath  when  necessary. 

Furnace  ;    Regenerative  reverberatory .     T.  S.  Blair, 

jun.     Fr.  Pat.  382,135,  Sept.  21,  1907. 
Claim  is  made  for  hollow  metal,  water-cooled  arches  and 
end  wails  of  the  gas  passages  in  a  regenerative  furnace. 

Blast-furnaces  ;    Method  of  charging .     P.    Thomas 

and  M.  Bojemski.     Ger.  Pat.  187,509,  Feb.  14,  1906. 

Above  the  furnace  is  a  feed-hopper,  divided  by  cross 
partitions  into  a  number  of  separate  compartments,  and 
movable  shoots  are  provided  so  that  the  charge  materials 
can  be  introduced  into  the  different  compartments  in  the 
desired  order.  The  bottom  of  the  hopper  is  closed  by  a 
cone,  and  on  lowering  this,  the  charge  falls  into  the  furnace 
where  it  spreads  out  in  uniform  layers.  Another  method 
of  charging  consists  in  introducing  intermittingly  portions 
of  the  charges  into  the  different  compartments,  in  such 
manner  that  the  different  charge  materials  arrange  them- 
selves in  the  form  of  a  spiral  in  the  furnace. — A.  S. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(A)— ELECTRO-CHEMISTRY. 

Nickel   peroxide    electrodes  :     Reply    to    J.     Zedner.     F. 

Foerster.  Z.  Elektrochem.,  1908,  14,  17—19. 
Evidence  is  adduced  to  show  that  neither  concentration 
polarisation  nor  the  presence  of  occluded  oxygen,  which 
have  been  instanced  by  Zedner  (this  J.,  1905,  1239 ; 
1906,  765),  suffices  to  explain  the  higher  step  in  the  dis- 
charge curve  of  nickel  peroxide  electrodes.  The  author 
emphasises  his  earlier  conclusions  (this  J.,  1907,  875) 
and  contends  that  analytical  evidence  is  forthcoming  to 
establish  the  existence  of  an  oxide,  Ni02,  and  to  prove  that 
the  presence  of  a  small  quantity  of  this  oxide  is  answerable 
for  the  first  drop  of  0-1  volt  in  the  discharge. — R.  S.  H. 

Silver  and  copper  ;  Electrolytic  separation  of .     H.  W. 

Gillet,     See  XXIII. 

Copper ;    Electrolytic   determination  of  minute   quantities 
of .     E.  E.  Free.     See  XXIII. 

Patents. 

Cells  ;    Electrolytic .     H.  S.  Hatfield,  Hove,  Sussex. 

Eng.   Pat.  22,920,  Oct.   17,   1906. 

A  compound  is  decomposed  in  an  electrolytic  cell  by  pass- 
ing an  electric  current  between  two  electrodes,  and  at  one 
electrode  an  insulating  substance  is  deposited  ;  the  com- 
pound is  re-formed  by  contact  of  the  electrolyte  with  a 
reserve  supply  of  the  insulating  substance,  with  which 
the  electrolyte  is  also  saturated.  For  use  as  an  electrolytio 
meter,  a  solution  of  hydrobromic  acid,  saturated  with 
bromine  and  in  contact  with  a  pool  of  liquid  bromine,  is 
used  as  the  electrolyte,  the  liberated  bromine  being 
measured.  Another  form  isdescribed  in  which  the  chlorine, 
liberated  from  a  solution  of  ferric  chloride  saturated  with 
chlorine,  is  used  as  a  measure  of  the  current,  the 
ferrous  chloride  formed  being  converted  again  into  ferric 
chloride  by  contact  with  a,  reserve  supply  of  ohlorine  gas. 
Forms  of  cells  are  also  described  for  the  purification  of 
solids,  liquids  and  gases,  as,  for  example,  the  purification 
of  Sulphur  by  liberating  it  fi  om  a  solid  inn  ofsodi  mil  sulphide 
saturn  ted  with  sulphur.  In  order  to  diminish  the  resistance 
of    cells    of    this    class,    the    electrodos    may    bo    placed 


adjacent  to  each  other,  and  the  electrolyte  circulated 
over  or  through  the  material  to  be  dissolved  or  purified. 
Thus  in  the  case  of  a  gas,  the  electrolyte  passes  through 
a  porous  electrode,  and  falls  over  baffle-plates  in  a  chamber 
through  which  a  stream  of  the  impure  gas  is  circulated. 
In  order  to  re-saturate  the  electrolyte  with  a  gas,  the 
solubility  of  which  varies  considerably  with  the  pressure, 
an  arrangement  is  used  whereby  a  head  of  electrolyte  is 
maintained  between  the  porous  electrode  and  the  chamber 
containing  the  gas.  The  pressure  of  the  latter  may  thus 
be  increased,  so  that  the  partial  pressure  of  the  gas  to  be 
dissolved  from  the  mixture  is  equal  to  or  greater  than  the 
pressure  of  the  pure  gas  above  the  electrode. — B.  N. 

Electrolysing  salts  ;  Method  of .     J.  Whiting,  Niagara 

Falls,  N.Y.     U.S.  Pat.  877,537,  Jan.  28,   1908. 

An  electric  current  is  passed  through  the  electrolyte, 
containing  the  salt  to  be  electrolysed,  to  a  mass  of  liquid 
metal  beneath  it,  which  is  maintained  at  a  practically 
constant  level  as  the  cathode  for  a  period  of  time.  The 
metal  in  then  withdrawn,  and  replaced  by  a  fresh  mass. 
The  metal  withdrawn  is  freed  from  the  material  received 
during  the  electrolysis,  and  the  purified  metal  is  after- 
wards returned  to  the  decomposing  chamber.  "  The  same 
angular  relation  between  the  adjacent  surfaces  of  the 
electrodes  "  is  maintained  throughout  the  cycle  of  opera- 
tions.— B.  N. 

Furnace  ;    Electric  arc with  concentration  of  energi/ 

L.  Clerc  and  A.  Minet.     Fr.  Pat.  382,437,  Sept.  30,  1907. 

The  body  and  cover  of  the  furnace  are  constructed  of 
blocks  of  refractory  material,  enclosing  a  confined  space 
of  limited  dimensions,  and  the  adjustable  electrodes 
of  carbon  pass  horizontally  through  openings  in  the  walls. 
After  a  short  time,  even  with  voltages  and  intensity  of 
current  relatively  feeble,  the  enclosed  space  reaches  a 
temperature  approximating  to  that  of  the  arc,  and  the 
latter  attains  a  length  equal  to  the  total  length  of  the 
confined  space.  By  means  of  an  adjustable  support 
fixed  to  one  of  the  columns  supporting  the  furnace, 
a  crucible  may  be  raised  through  an  opening  in  the  base, 
in  order  to  bring  it  into  the  arc  when  the  desired  length  of 
the  latter  is  obtained.  A  tube  of  refractory  material,  of 
cross-section  equal  to  that  of  the  crucible,  may  also  be 
placed  in  position  through  an  opening  in  the  cover, 
any  evolved  vapours  being  condensed  in  the  closed 
end  of  the  tube  which  projects  outside  the  furnace. — B.  N. 

Incandescing  bodies,  etc.     Eng.  Pat.  5575.     See  II. 

Filaments  for  UglUing,  etc.     Addition  to  Fr.  Pat.  378,665. 
See  II. 

(B. )— ELECTRO-METALLURGY. 

Patents. 

Furnace ;      Compound     electrometallurgical .     Soc. 

Anon.   Electrometallurgique  (Proc6d6s  P.  Girod).     Fr. 
Pat.  382,457,  Dec.  7,  1906. 

An  ordinary  metallurgical  furnace  for  the  production  of 
steel,  such  as  a  Martin  furnace,  Bessemer  convortcr,  etc., 
is  provided  with  electrodes,  so  that  it  may  be  operated, 
successively  or  simultaneously,  for  a  non-electric  refining 
of  tho  metal,  and  an  electric  treatment  for  the  finishing  of 
the  steel.  Electrodes  are  introduced  through  the  cover 
and  the  base  of  the  furnace,  and  the  upper  electrodes  may 
be  withdrawn  into  an  iron  sheath,  which  can  be  closed  below 
by  a  damper,  thus  completely  removing  the  electrode- 
from  the  atmosphere  of  the  furnace  during  the  time  they 
are  not  in  use.  —  B.  N. 

Metals  ;     Electrolysis  of .      L.    llausmann.      Kr.    Pat. 

382,536,  April "27,  1907.     Under  Int.  Com..   April  28, 
1906. 

Lead  is  deposited  elcctrolytieally  <>n  metals,  such  as  iron, 
in  order  to  protect  the  latter  against  oxidation,  corrosion 
by  sea  water,  etc.  The  current  is  brought  to  a  point  on 
the  electrodes  where  it  meets  with  the  greatest  resistance, 
or,  in  the  case  of  an  electrode  which  is  a  bad  conductor, 
a  plate  of  good  conducting  material  is  attached,  in  order 
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to  diffuse  the  current  equally  over  the  electrode.  A 
further  claim  refers  to  electrolytically  coating  aluminium, 
the  surface  of  which  has  been  mechanically  or  chemically 
roughened,  with  another  metal,  by  means  of  which  the 
aluminium  mav  be  welded. — B.  N. 


XIL— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Cocoanut  oil ;     Proteins  in  .     J.  Freundlich.  Chem. 

Rev.   Fett-  u.   Harz-Ind.,    1907,   14,   302—305;     1908, 
15.  3—7. 

The  difficulties  (frothing  and  "  oily  "  flavour)  frequently 
experienced  in  the  manufacture  of  certain  cocoanut  oils 
into  edible  fats  are  commonly  attributed  to  the  presence  of 
a  larger  proportion  of  proteins  in  these  oils.  The  author, 
however,  shows  that  this  cannot  be  the  cause  ;  for  the 
amount  of  proteins  in  10  different  kinds  of  cocoanut  oil, 
determined  by  Kjeldahl's  method  upon  the  crude  fat 
and  upon  the  residue  left  after  removal  of  the  bulk  of  the 
oil  by  means  of  alcohol  and  ether,  ranged  from  0*0  to  0-18 
per  cent.  The  emulsified  layers  formed  in  the  manufac- 
turing process  were  fractionated  by  treatment  with  dilute 
sulphuric  acid  into  portions  containing  respectively  only 
A,  1'54  to  285  per  cent.  ;  and  B,  0-04  to  0-21  per  cent. 
of  crude  proteins.  In  the  author's  opinion  the  difficulties 
of  working  must  be  attributed  to  non-nitrogenous  "  extrac- 
tives."—C.  A.  M. 

Vegetable  fats  and  mixtures  used  as  substitutes  for  cacao  butter 
in  the  manufacture  of  chocolate.  O.  Sachs.  Chem. 
Rev.  Fett-  u.  Harz-Ind.,  1908,  15,  9—10  ;    30—33. 

The  chief  vegetable  fats  used  as  substitutes  for  cacao 
butter  are  dika  fat,  tankawang  fat  (Borneo  tallow),  and 
illipe  fat,  either  alone  or  in  admixture  with  the  stearines 
obtained  by  the  expression  of  cocoanut  oil  or  palm  nut 
oil.  Commercial  samples  of  hard  cocoanut  and  palm  nut 
stearines  gave  the  following  average  values : — Hard 
cocoanut  "stearine" ; — m.pt.,  29-3 — 29-5°;  solidification 
point,  26-5°  C.  ;  sp.  gr.  at  100°  C,  0-8700  ;  saponification 
value,  252  ;  Reichert-Meissl  value,  3*4 ;  iodine  value, 
4-01  to  4-51  ;  m.pt.  of  fatty  acids,  28-1°  C.  ;  solidification 
point  of  fatty  acids,  27*4  ;  and  mean  molecular  weight 
of  fattv  acids,  209.  Palm  nut  "  stearine  "  : — m.  pt., 
31-5—32°  C.  ;  solidification  point,  28°  C.  ;  sp.  gr.  at  100°  C, 
0-8700 ;  Reichert-Meissl  value,  2-2  ;  saponification  value, 
242  ;  iodine  value,  8  ;  m.pt.  of  fatty  acids,  28-5—29-5°  C.  ; 
solidification  point  of  fatty  acids,  28-5°  C.  ;  and  mean 
molecular  weight  of  fatty  acids,  211.  A  mixture  of  two- 
thirds  of  palm  nut  "stearine"  with  one-third  of  cocoanut 
"  stearine"  is  stated  to  be  a  favourite  substitute  for  cacao 
butter,  whilst  a  mixture  of  40  per  cent,  of  Borneo  tallow 
with  60  per  cent,  of  cocoanut  "  stearine"  has  also  given 
good  results. — C.  A.  M. 

Blackberry  seed  oil.     R.   Krzizan.     Chem.  Rev.   Fett-  u. 
Harz-Ind.,  1908,  15,  7—9,  29—30. 

The  seeds  after  being  washed  with  cold  petroleum  spirit, 
crushed,  and  then  extracted  with  the  same  solvent  yielded 
12-6  per  cent,  of  a  dark  greenish-yellow  oil  with  red 
fluorescence  and  having  a  characteristic  odour.  When 
exposed  in  a  thin  film  upon  glass,  it  dried  in  2  to  3  days, 
and  in  Livache's  test  increased  in  weight  by  6-87  per  cent. 
in  3  days.  It  gave  the  following  analytical  values  : — 
Sp.  gr.  0-9256;  acid  value,  2-03;  saponification  value, 
189-5;  Reichert-Meissl  value,  00;  Hehner  value,  96-3; 
iodine  value,  147-8;  unsaponifiable  matter,  083  per  cent. 
Fatty  acids:  Sp.  gr.  0-9070;  saponification  value.  199-9; 
iodine  value,  155-1  ;  acetyl  value  (Lewkowitsch's  dis- 
tillation method),  13-9 ;  and  mean  molecular  weight, 
280-9.  Pure  phytosterol  (0-6  per  cent.)  was  separated 
from  the  oil  in  crystalline  needles  (m.  pt.  133°  C).  The 
liquid  fatty  acids  on  oxidation  with  alkaline  permanganate  ' 
solution  yielded  dihydroxystearic  acid  corresponding  to 
about  17  per  cent,  of  oleic  acid.  The  tetrahydroxystearic 
acid  obtained  melted  at  161°  C,  instead  of  173°— 174°  C. 
as  found  by  Hazura  and  by  Hehner  and  Mitchell.  This 
supports  Lewkowitsch's  supposition  of  the  probable  occur- 


rence of  isomeric  tetrahydroxystearic  acids  (Chem.  Tech- 
nology, etc.  Vol.  I.,  p.  126).  The  yield  corresponded  to 
about  80  per  cent,  of  linolic  acid  in  the  liquid  fatty  acids, 
whilst  the  amount  of  hexahydroxystearic  acids  indicated 
the  presence  of  about  1-5  per  cent,  of  linolenic  acid  and  1-5 
per  cent,  of  isolinolenic  acid.  The  solid  fatty  acids  (about 
4-7  per  cont.  of  the  oil)  consisted,  in  the  main,  of  palmitic 
acid.  The  drying  capacity  of  the  oil  was  slightly  less 
than  that  of  raspberry  seed  oil  (this  J.,  1907,  1019). 
Neither  oil  gave  Halphen's  or  Baudouin's  colour  reaction. 

— C.  A.  M. 

Nsa-Sana  seeds  from  Southern  Nigeria.     Bull.  Imp.  Inst., 
1907,  5,  369—370. 

Nsa-Sana  (Ricinodendron  africanum)  seeds  contain 
45-2  per  cent,  of  a  drying  oil  similar  in  character  to  tung 
oil  (Chinese  wood  oil).  The  oil  dries  in  a  day  on  exposure 
to  air  at  the  atmospheric  temperature,  leaving  a  wax- 
like residue.  It  has  the  sp.  gr.  09320  at  20°  O,  saponifi- 
cation value,  191-6 ;  iodine  value,  147-7  ;  Hehner  value. 
95-2  ;  solidifying  point  of  fatty  acids,  35-7°  C.  Apart 
from  a  possible  use  as  a  substitute  for  tung  oil,  Nsa-Sana 
oil  would  be  worth  about  £18 — 20  per  ton  as  a  raw  material 
for  making  soft  soap.  The  "  cake  "  left  after  extraction 
of  the  oil  would  be  useful  as  a  manure,  but  is  not  suitable 
as  a  cattle  food  owing  to  the  nature  of  the  oil  and  the 
probable  presence  of  an  alkaloid. — A.  S. 

Marmot  fat  ;   Characters  of .     Gruebler.     Z.  Oesterr. 

Apoth.-Vereins,     1907,     [52];    Schweiz.    Woch.    Chem. 
Pharm.,  1908,  46,  69—70.  * 

Pure  marmot  fat  is  fluid,  and  after  filtration  at  the 
ordinary  temperature,  remains  liquid,  only  a  small  amount 
of  white  deposit  being  separated.  In  the  cold,  it  solidifies 
to  a  mass  of  minute  crystals.  Its  colour  is  golden  yellow, 
becoming  paler  on  long  exposure  to  light ;  its  odour 
somewhat  resembles  that  of  cod-liver  oil.  It  has  very 
slight  drying  properties.  Two  specimens  of  genuine 
oil  had  the  following  characters  : — Sp.  gr.  at  25°/25°  O, 
0-9179  and  0-9187  ;  acid  value,  314  and  5-94  ;  saponifi- 
cation value,  198-68  and  195-57  ;  iodine  value,  106-7 
and  111-46;  butyro-refractometer  reading  at  40°  O, 
59-0  and  59-7  ;  Reichert-Meissl  value,  0-6  ;  Hehner  value. 
95-79.  The  insoluble  fatty  acids  of  one  of  these  oils  had 
the  following  characters  : — Solidifying  point,  27-0°  C.  ; 
m.  pt.,  28-6°  C.  ;  iodine  value,  105-59  ;  saponification 
value,  209-56;  acetyl  value,  40-34.  Commercial  marmot 
fat  is  subject  to  much  adulteration  or  substitution.  Wax, 
cod-liver  oil,  and  lard  are  employed  as  adulterants  ;  and 
a  mixture  of  sesame  oil  with  tallow  or  lard  is  substituted 
for  it.  For  pure,  fresh  fat,  the  iodine  value  should  be 
between  100  and  120  ;  the  saponification  value  should 
not  fall  much  below  195. — J.  O.  B. 

Sunflower  [Helianthus  annus]  in  India  ;    The  .     D. 

.  Hooper.     Agric.  Ledger,  1907,  [1],  1 — 11. 

The  author  gives  a  review  of  experiments  on  the  growth 
of  the  sunflower  as  an  oil-yielding  plant  in  India,  and  also 
of  the  production  and  uses  of  this  plant  in  other  countries. 
At  present  the  economic  production  of  the  sunflower  is 
confined  almost  exclusively  to  Russia,  where  it  is  an 
agricultural  industry  of  considerable  importance. — A.  S. 

Glycerol   esters  ,-     Theory   of  the   hydrolysis   of .     R. 

Wegscheider.     Monats.  f.  Chem.,  1908,  29,  83—134. 

The  author  has  made  a  comprehensive  theoretical  study 
of  the  question  and  states  that  if  the  hydrolysis  of  tri- 
glycerides proceeds  by  stages,  then  there  are  not  three 
reactions  only,  but  the  whole  of  the  seven  possible  ones 
to  be  taken  into  consideration,  viz.,  two  reactions  for  the 
formation  of  the  two  isomeric  diglycerides  from  the 
triglyceride,  three  for  the  formation  of  the  two  isomeric 
monoglycerides  from  the  diglycerides,  and  two  for  the 
formation  of  the  acid  from  the  monoglycerides.  From 
consideration  of  the  problem  along  these  lines,  the  author 
concludes  that  the  hydrolysis  of  glycerol  esters  proceeds 
in  stages  with  formation  of  all  the  possible  reaction- 
pi  oducts.  If  the  whole  course  of  the  hydrolysis,  of 
diglycerides  as  well  as  of  triglyceride,  as  measured  by 
the  quantity  of  acid  liberated,  corresponds  approximately 
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with  the  course  of  an  unimolecular  reaction,  and  if  the 
unimolecular  hydrolytic  constants  of  mono-,  di-  and 
triglycerides  are  approximately  equal,  then  the  following 
relations  among  the  velocity  constants  of  the  individual 
reactions  must  approximately  hold  good.  (1).  The  hydro- 
lytic constants  of  the  two  monoglycerides  must  be  equal. 
(2).  The  hydrolytic  constant  of  the  symmetrical  diglyceride 
must  be  twice  as  large  as  that  of  the  monoglyceride  and 
equal  to  the  sum  of  the  two  hydrolytic  constants  of  the 
unsymmetrical  diglyceride.  (3).  The  sum  of  the  two 
hydrolytic  constants  of  the  triglyceride  must  be  three 
times  as  large  as  the  hydrolytic  constant  of  the  mono- 
glycerides. The  assumptions  made  are  valid  in  the  case 
of  hydrolysis  in  acid  solution,  but  proof  is  still  required 
in  the  case  of  hydrolysis  in  alkaline  solution.  Finally  it  is 
shown  that  the  absence  of  measurable  quantities  of  mono- 
and  diglyccrides  in  the  hydrolysis  of  insoluble  triglycerides 
in  a  heterogeneous  system  by  aqueous  solutions  is  to  be 
expected,  even  if  the  hydrolysis  proceeds  by  stages,  and  is 
therefore  no  proof  against  the  correctness  of  this  view. 

—A.  S. 

Linseed  oil ';   "  Alcoholysis  "  of .     A.  Haller.     Compt. 

rend.,   1908,  146,  259—262. 

The  commercial  samples  of  oil  investigated  had  iodine 
values  varying  from  168  to  176  and  saponification  values 
from  185  to  191.  Linseed  oil  is  insoluble  in  methyl 
and  ethyl  alcohol,  hence  to  facilitate  esterification,  benzene, 
carbon  tetrachloride,  acetone  or  ether  was  employed  as 
solvent  and  the  mixture  boiled  with  alcohol  containing 
2-5  per  cent,  of  hydrochloric  acid.  The  esters  were 
separated  by  fractional  distillation  and  identified  :  in 
every  case  a  small  quantity  of  a  solid  residue  l'emained. 
The  methyl  esters  of  palmitic,  stearic,  oleic,  linolic, 
linolenic,  isolinolenic  and  arachidie  acids  were 
obtained.  Stearic  acid,  in  appreciable  quantities,  and 
arachidie  acid,  of  which  only  a  very  small  proportion  is 
present,  were  found  in  linseed  oil  for  the  first  time. 

— E.  F.  A. 

Tamarind    seeds  ;■     Uses    and   composition    of .     D. 

Hooper.     See  XVIIL4. 

Patents. 

Oils  and  the  like  ;•   Apparatus  for  the  chemical  purification 

of .     J.    Fischer,    Vienna.     U.S.     Pat.     878,370, 

Feb.  4,  1908. 

See  Fr.  Pat.  355,465  of  1905  ;  this  J.,  1905,  1 166.— T.  F.  B. 

Fats,  oils,  and  the  like  ;    Process  of  extracting .     E. 

Berliner,  Moscow.     U.S.  Pat.  878,930,  Feb.  11,  1908. 

See  Eng.  Pat.  23,146  of  1907  ;  this  J.,  1908,  168.— T.  F.  B. 

Tallow    and    other   fats ;     Apparatus    for    the    odourless 

rendering    of    .     G.     Talbot.     Fr.     Pat.     382,745, 

Oct.  10,  1907. 
The  apparatus  consists  of  an  autoclave  containing  a 
perforated  inner  chamber  into  which  are  introduced  the 
material  to  be  rendered  and  sufficient  water  to  cover  it. 
The  autoclave  is  heated  above  a  suitable  stove,  and  the 
pressure  of  the  vapours  developed  drives  the  melted  fat 
into  an  adjacent  closed  receptacle,  containing  water. 
The  vapours  produced  in  excess  of  this  pressure,  indicated 
by  the  manometer,  an  conducted  by  a  pipe  into  the 
stove,  whilst  another  pipe,  also  opening  into  the  top  of 
the  stovt,  is  provided  tor  the  vapours  given  off  by  the 
fat  in  process  of  cooling. — C.  A.  M. 

Soap  ;     Process    for    the    manufacture    of    bleached . 

Verein.  Chem.  Werke  A. -(J.,  Charlottcnburg,  (Icrmany. 

Eng.   Pat.    15,900.  July   10,    1907.      I'nder  Int.   Corn'., 

Aug.  11,  1906. 
See  Fr.  Pat.  377,720  of  1907  ;  this  J.,  1907,  1099.— T.F.B. 

Soapy  waters:    Treatment  of ,   and   recovtry  <>f  the 

fatty  acids  and  materials  employed.     J.   B.   Ruinat.      Fr. 
Pat.  382,555,  Sept  11,  1907. 
The  soapy  water  is  treated  direct  with   an  acid  and   the 
fatty    acids    separated  ;     or   the  soaps   arc    first   precipi- 
tated as  insoluble  salts  (of  calcium,  etc.),  the  fatty  acids 


recovered  from  the  precipitate  by  the  addition  of  a 
measured  quantity  of  mineral  acid,  and  the  residues 
filtered  to  recover  the  materials  employed,  so  as  to  leave  a 
colourless,  odourless,  non-fermentable  effluent. — C.  A.  M. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(J.)— PIGMENTS,  PAINTS. 

Patents. 

Carbon-black ;     Apparatus    for    producing .     A.    D. 

Purtle  and  I.  E.  Rowland,  Salem,  W.  Va.  U.S.  Pat. 
877,596,  Jan.  28,  1908. 

A  hydrocarbon,  in  the  form  of  gas  under  pressure,  is 
introduced  into  a  closed  tubular  retort,  through  a  gas- 
inlet  pipe  near  to  one  end,  the  opposite  end  of  the  retort 
being  closed  by  a  hood  the  discharge  pipe  from  which 
projects  downwards,  and  is  provided  with  a  valve,  beyond 
which  it  is  connected  with  a  valved  conduit  for  permitting 
the  escape  of  deposited  carbon  without  admitting  air  to 
the  retort.  The  latter  is  enclosed,  with  the  exception  of 
the  ends,  in  a  furnace,  and  a  gas  burner  connected  to  the 
gas-supply  pipe  serves  to  heat  the  retort.  The  retort  is 
of  approximately  the  same  diameter  throughout,  and  a 
scraper,  movable  longitudinally,  serves  to  remove  the 
deposited  carbon  and  convey  it  towards  the  discharge 
end.— B.  N. 

Lake  [from  azo  dyestuff]  ,;    Red  colour .     K.   Konig, 

Assignor  to  Farbwerke  vorm.  Meister,  Lucius  und 
Briining,  Hochst  on  the  Maine,  Germany-  U.S.  Pat. 
878,964,  Feb.   11,  1908. 

See  Fr.  Pat.  373,115  of  1906  ;  this  J.,  1907,  701.— T.  F.  B. 

Dyestuffs  suitable  for  lakes,  etc.     Fr.  Pat.  382,191.     See  IV. 

(B.)— RESINS,  VARNISHES. 

Patents. 

Varnish  and  process  for  producing  same.  A.  P.  Bjerre- 
gaard,  Mineola,  N.Y.,  Assignor  to  C.  and  H.  L.  Caiman, 
New  York.     U.S.  Pat.  877,482,  Jan.  28,  1908. 

"  Black  damar  "  gum  is  dissolved  in  a  suitable  volatile 
hydrocarbon  solvent  at  practically  normal  temperature 
and  pressure,  the  quantity  of  solvent  being  in  excess 
of  that  desired  in  the  finished  product.  Insoluble 
impurities  are  then  removed  by  refining,  and  finally  the 
product  is  distilled  to  remove  the  excess  of  solvent. — B.  N. 

Besins,  resinous  substances,  mineral  waxes  and  other 
substances    non-volatile    with    steam ;     Process    for    the 

extraction    of .     H.     Kohler.     Fr.    Pat.    382,371, 

Sept.  27,  1907. 

The  materials  are  digested  with  melted  naphthalene, 
which  is  afterwards  separated  from  the  residue,  filtered, 
and  distilled  with  steam  to  recover  the  naphthalene. — A.  S. 

Varnishes  ;    Process  for  the  filtration  of .     Internat. 

Klcktra-Lack  Werke,  G.  m.  b.  H.,  System  Dr.  Kronstein. 
Ger.  Pat.  189,514,  April  li.  1900. 

The  method  consists  in  using  as  filtering  material, 
common  salt  or  hygroscopic  salts  such  as  magnesium 
chloride  and  calcium  chloride,  in  a  finely  granular  form, 
together  with  salts  which  exert  a  bleaching  action  on 
the   varnish. — A.  S. 

Besinous  substances  ;   Process  for  obtaining for  the 

preparation    of    varnishes,    lacs,    sealing-wax,    ami    the 

lib.    0.  oil. .if.    Ger.  Pat  191,011,  June  14,  1906. 
Oil  of  turpentine  is  (seated  with  formaldehyde  in  the 

presence    OI    Sulphuric    acid,    the    mixture    is    neutralised 

with    ammonia,    and    after   separating    the    ammonium 

sulphate,  is  heated  with  a  further  quantity  of  ammonia. 
The  solid  resinous  react  ion-product  is  soluble  in  light 
coal-tar  oils  and  in  ethyl  acetate,  giving  solutions  which 
yield  quick-drying  lacs  of  good  elasticity. — A.  S. 
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Horn     and    substances     containing      horn  ;      Process      for 

dissolving .     S.   Dioner.  Ghem.  Lab.  und  Versuehs- 

stat.  fiir  Handel  und  Ind.  (^er.  Pat.  191. 552.  Oct.  27. 
1905. 
Hor.N  or  substances  containing  it  are  heated  for  a  long 
time  with  fatty  or  resin  acids  or  substances  containing 
them  at  (1).  a  temperature  of  300°  C.  at  the  ordinary 
pressure,  or  (2).  under  pressure  at  a  temperature  below 
that  of  decomposition.  The  solutions  may  be  used  in 
the  preparation  of  var  ishes,  artists'  colours,  and  insulating 
materials.  —  A.  S. 

Linoleum ;      Incombustible .     Soc.     del     Linoleum. 

Fr.  Pat.  382.279.  May  27,  1907. 
The  claim  is  for  the  preparation  of  "  linoleum  Apyrofore," 
a  product  having  the  appearance  and  characters  of 
linoleum,  except  that  it  burns  only  with  difficulty  and 
will  not  propagate  fire.  It  is  prepared  by  mixing  in 
with  the  ordinary  mass  used  for  the  preparation  of 
linoleum,  substances  that  will  produce  during  the  com- 
bustion of  the  linoleum  a  vitreous  coating  and  an  in- 
combustible gas.  Suitable  substances  are  the  alkali 
bicarbonates,  carbonates  of  the  alkaline-earths  and  of 
manganese,  borates  and  boric  acid,  precipitated  silica, 
and  soap  powder.  The  process  may  also  be  applied 
to  other  substances  having  somewhat  similar  properties 
to  linoleum,  e.g.,  lincrusta.  celluloid,  pegamoid,  etc. 

—A.  S. 

(C.J— INDIA-RUBBER,  &c. 

Para    rubber   from    Mergui,    Burma.     Bull.    Imp.    Inst., 

1907,  5,  371. 
The  sample  of  rubber  from  the  Government  plantation 
at  Mergui  consisted  of  two  thin  sheets  of  pale  rubber, 
which  compared  favourably  in  composition  and  physical 
properties  with  Para  rubber  from  Ceylon  and  the 
Federated  Malay  States.  It  contained  :  moisture,  0*5  ; 
caoutchouc,  95-2  ;  resin,  1-6 ;  protein,  2-4 ;  ash,  0*3  per 
cent.  It  was  valued  at  5s.  fid.  per  lb.  as  against  5s.  2d. 
for  South  American  Para  rubber. — A.  S. 

Raw    rubber  ;•    Mode    of    valuing .     C.    Beadle    and 

H.  P.  Stevens.  Chem.  News,  1908,  97,  73—74. 
The  authors,  while  regarding  vulcanisation  tests  as  the 
most  satisfactory  method  for  the  valuation  of  samples 
of  raw  rubber,  emphasise  the  importance,  when  basing 
a  valuation  on  the  results  of  physical  tests  of  the  raw 
rubber  itself,  of  reducing  each  sample  to  a  standard 
physical  condition  before  testing,  by  masticating  under 
carefully  standardised  conditions,  and  otherwise  treating 
samples  in  a  uniform  manner  (compare  this  J.,  1907, 
1287).— E.  W.  L. 

Patents. 

Rubber  •;   Process  for  the  regeneration  of .     J.  Dupont. 

Fr.  Pat.  382,053,  Nov.  28,  1906. 
Waste  vulcanised  rubber  is  heated  with  terpin  hydrate, 
the  mixture  is  then  treated  with  boiling  water,  and  from 
the  residue  the  regenerated  caoutchouc  is  extracted 
by  means  of  a  suitable  solvent  such  as  commercial  xylol. 
The  terpin  hydrate  is  recovered  for  use  over  again  by 
cooling  the  hot  aqueous  wash-liquors. — A.  S. 

Rubber  -,  Process  for  the  regeneration  of .       Ziihl  und 

Eisemann.     Ger.   Pat.   188,574,  Jan.  3,   1905. 
The    finely-divided    rubber     is     heated,    preferably    at 
110° — 180°  C,  under   pressure,  with  a  soap   solution   to 


which  may  be  added  other  substances  such  as  aliphatic 
or  aromatic  hydrocarbons,  oil  of  turpentine  or  the  like, 
and  salts  capable  of  forming  solutions  which  dissolve 
sulphur,  such  as  alkali  sulphides,  alkali  sulphites,  etc. 

—A.  S. 

Caoutchouc   and   resin  ;     Process   and   apparatus   for   the 

separation  of from  latex,  or  from  resinous  products 

containing  caoutchouc.     L.  G.  Worms  and  G.  F.  Flamant. 
Fr.  Pat.  382,571,  Oct.  4,  1907. 

The  solvent  used  consists  of  a  mixture  in  suitable 
proportions  of  a  liquid  (petroleum  spirit,  carbon  tetra- 
chloride, or  benzol)  which  dissolves  readily  both  caoutchouc 
and  resin,  and  a  liquid  (ethyl  or  methyl  alcohol,  or 
acetone)  which  dissolves  resin  but  precipitates 
caoutchouc  from  its  solutions.  The  solvent  thus 
prepared  is  capable  of  easily  penetrating  the 
resinous  mass  containing  the  caoutchouc,  but  leaves 
the  latter  undissolved  whilst  readily  dissolving  out  the 
resin.  The  resinous  material  containing  the  caoutchouc 
is  treated  with  the  solvent  in  a  closed  vessel,  from  which 
the  solution  of  the  resin  flows  to  a  jacketed  still.  The 
vapours  of  the  solvent  pass  from  the  still  through  a 
rectifying  column  to  a  condenser.  The  condensed  solvent 
passes  through  a  coil  in  the  rectifying  column,  where 
it  is  heated,  and  then  back  again  to  the  extraction  vessel. 

— A.  S. 

Elastic  material,  specially  suitable  for  wheel  tyres.     L.  C. 
G.  Lesage.     Fr.  Pat.  382,272,  Dec.  3,  1906. 

100  parts  of  ossein  are  dissolved  in  100  parts  of  glacial 
acetic  acid  to  which  has  been  added  2 — 5  parts  of  a 
cuprammonium  solution.  The  solution  is  treated  with 
2 — 5  per  cent,  of  a  suitable  coagulant,  such  as  tannin, 
formaldehyde,  alum,  etc.  The  mass  may  then  be  mixed 
with  a  small  proportion  of  a  solution  of  rubber  or  gutta- 
percha, and  is  afterwards  vulcanised.  The  solution  of 
ossein  may  before  treatment  be  mixed  with  a  solution 
of  gelatin  in  glycerin,  and  may  also  be  treated  with 
air  or  other  gas  under  pressure  according  to  the  process 
described  in  Fr.  Pat.  359,183  of  1905  (this  J.,  1906,  384). 
The  product  is  useful  as  a  rubber  substitute. — A.  S. 

Elastic   material  for   wheel   tyres  J     Product   intended  for 

employment    as .     L.    C.    G.    Lesage.        Fr.    Pat. 

382,309,  Dec.  4,  1906. 
A  solftion  of  cellulose  or  one  of  its  derivatives  is  mixed 
with  an  elastic  material,  preferably  prepared  from  gelatin 
or  ossein,  and  is  thoroughlv  mixed  and  has  compressed 
air  forced  into  it  as  described  in  Fr.  Pat.  359,183  of  1905 
(this  J.,  1906,  384).  The  mixture  may  also  be  treated 
with  other  substances  as  described  in  Fr.  Pat.  382,272 
of  1906  (see  preceding  abstract).  It  is  finally  coagulated 
or  solidified  in  any  suitable  manner. — A.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Mangrove  barks.  Bull.  Imp.  Inst.,  1907,  5,  344—352. 
Analyses  have  been  made  of  mangrove  baiks  from 
British  Honduras,  British  Guiana,  West  Africa,  Portuguese 
East  Africa,  Seychelles,  and  India.  Most  of  the  specimens 
would  be  suitable  only  for  local  use,  although  some  of 
them  might  also  yield  satisfactory  extracts.  The 
analyses  of  the  specimens  likely  to  be  of  value  for  export 
purposes  are  given  in  the  following  table  : — 


Extractive 

Botanical  origin. 

Source. 

Moisture. 

Ash. 

Tannin. 

matter 
(non-tannins). 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Portuguese  E.  Africa — 

— 

(1)  Inner  bark   

13-22 

3-47 

39-8 

10-6 

— 

Outer  bark 

12-69 

2-04 

8-97 

5-93 

— 

(2)  Whole  bark    

13-53 

3-64 

41-76 

7-20 

Bruguiera  gymnorrhiza 

Seychelles — 

11-75 

4-32 

45-04 

10-66 

branches    .... 

13-79 

4-21 

41-76 

9-04 

Pemphis  acidula 

Bark  from    stems 

12-06 

6-73 

42-54 

9-36 
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In  the  collection  and  preparation  of  mangrove  barks 
for  the  market,  it  should  be  noted  that  old  branches, 
stems   and  roots   mostly  yield  richer   bark  than  young 


1895,  123,  124)  for  this  purpose.  The  results,  which  are 
the  mean  of  many  determinations  are  given  in  the  following 
table  : — 


Leather. 


Tanned  with : 


Kept  in  the  dark. 


Red  Yellow.         Blue 


Exposed  to  diffused 
daylight. 


Red. 


Yellow. 


Blue. 


Exposed  to  direct 
sunlight. 


Red. 


Yellow. 


Blue. 


Oak  hark 

Pine  bark   

Mimosa  bark    

Mangrove  tark 

Mallet  tark 

Valonia    

Trillo    

Myrobalans  

Divi  divi 

Algarobilla    
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branches,  etc.,  and  that  where  labour  is  cheap,  it  is 
generally  advisable  to  remove  the  outer  layers  of  bark. 
The  stem  bark  is  usually  richer  in  tannin  than  the  bark 
from  the  branches. — A.  S. 

Wattle    or    mimosa    barks.     Bull.    Imp.    Inst.,    1907,    5. 
352—353. 

Of  six  samples  of  wattle  barks  from  Cape  Colony,  three 
proved  to  be  of  good  quality  and  were  valued  at  £6  10s. 
to  £7  10s.  per  ton.  Analyses  of  these  barks  gave  the 
following  results  : — 


Botanical  origin. 


Acacia  pycnantlia  . 
Acacia  decurrens  (1) 
Acacia  decurrens  (2) 


Moisture. 


Ash. 


Tannin. 


Extractive 

matter 

(non-tannins) 


I 

Per  cent.  Per  cent.  I  Per  cent. 
10-14  1-54         40-09 

11-36  1-77         35-36 

10-93  1-81         44-15 


Per  cent. 
13-00 
12-00 
7-12 


—A.  S. 

Leather  ;   Colour   imparled  to by   different   vegetable 

tanning    materials.       J.     Paessler.       Collegium,     1908, 
48—51,  53—56. 

The  author  points  out  that  although  leathers  tanned  with 
vegetable  tanning  materials  are  generally  a  brown  colour, 
the  exact  shade  differs  considerably,  ranging  from  a 
light  yellow-brown  to  a  dark  red-brown.  The  demand 
for  light-coloured  leathers  is  referred  to,  and  the  desirability 
of  this  for  leathers  which  are  to  be  dyed,  and  especially 
where  a  light  shade  is  required.  The  tendency  of  leathers 
tanned  with  some  vegetable  tanning  materials  to  darken 
in  colour  and  change  in  shade  on  exposure  to  light,  is  also 
pointed  out,  and  hence  the  valuation  of  a  tanning  material 
by  the  colour  it  produces  and  the  fastness  of  that  colour 
to  light.  The  author  considers  that  it  would  be  a  con- 
siderable advantage  if  one  could  express  this  valuation 
numerically,  and  he  attempts  to  do  this  by  fanning 
small  pieces  of  skin  with  the  principal  vegetable  tanning 
materials,  including  both  solid  materials  and  extracts. 
Bach  tanning  material  is  used  without  admixture  with 
others,  and  the  pieces  of  leather  obtained  arc  well  washed, 
stretched  on  frames  and  dried  in  the  dark.  Each  piece 
of  leather  is  then  cut  into  three  parts  ;  one  part  is  laid 
away  in  the  dark,  another  is  exposed  for  two  months 
to  diffused  daylight  in  a  room  facing  north,  and  the 
third  is  similarly  exposed  in  the  window  of  a  room  facing 
south  where  it  receives  direct  sunlight.  The  colour  of 
all  these  pieces  is  then  measured  by  use  of  Lovibond's 
tintometer  as  adapted  by  Procter  and  Parker  (this  .1., 


In  discussing  the  results  the  author  points  out  that 
the  most  light  coloured  leathers  are  tanned  with  gambier, 
sumach,  sumach  extract  and  algarobilla,  and  that  the 
darkest  and  reddest  are  tanned  with  mangrove  bark. 
Great  differences  in  shade  also  appear,  and  it  is  observed 
that  the  leathers  tanned  with  sumach,  sumach  extract 
and  gambier,  are  nearest  the  neutral  tint  and  hence  most 
suitable  for  leathers  which  are  to  be  dyed  light  shades. 
With  algarobilla  the  ';  yellow "  content  is  prominent, 
whilst  a  neutral  shade  but  darker,  is  given  by  myrobalans. 
Both  diffused  daylight  and  direct  sunlight  produce  a 
darkening  in  colour  in  all  cases,  the  effect  of  the  latter 
being  distinctly  greater.  At  the  same  time  the  addition 
to  the  colour  intensity  and  change  in  shade  are  somewhat 
different,  for  in  many  cases  the  "  red "  is  especially 
developed.  The  effects  of  exposure  to  light  are  discussed 
by  the  author,  and  the  materials  classified  according 
to  their  change  in  intensity  and  in  shade.  It  is  also 
suggested  that  the  numerical  expression  of  these  facts, 
as  given  in  the  table,  be  used  to  guide  the  tanner  in 
employing  the  different  tanning  materials  for  producing 
the  required  colours. — H.  G.  B. 

Skins  and  leather  ;    Moisture  contained  in .     P.  Nico- 

lardot.     Bull.  Soc.  Chim.,  1908,  3,  166—170. 

Aik-dkied  leather  still  contains  a  considerable  amount  of 
moisture,  the  exact  quantity  being  slightly  influenced 
by  the  humidity  of  the  atmosphere.  Shavings  of  such 
leathers,  when  placed  over  sulphuric  acid  in  a  closed  vessel 
lose  water,  but  at  a  gradually  decreasing  rate.  By 
drying  in  vacuo  or  in  an  oven  at  110°  C,  a  limit  is  reached 
which  is  the  same  for  both  methods.  Water  estimated 
in  this  way  is  called  "  normal  water."  If  the  temperature 
of  the  stove  be  raised,  more  water  will  be  estimated, 
but  a  fundamental  change  occurs  in  the  constitution 
of  the  leather,  which  darkens,  becomes  brittle,  and 
Anally  chars.  This  is  due  to  the  elimination  of  "  water 
of  combination."  When  exposed  to  the  atmosphere 
again,  leathers  so  treated  re-absorb  moisture  with  difficulty 
and  irregularly,  whilst  if  only  dried  at  1 10°  C,  or  in  vacuo, 
they  return  to  their  original  condition.  In  the  latter 
case  also,  the  leather  may  be  made  to  contain  more  water 
bv  soaking  or  by  exposure  to  water  vapour,     This  water, 

whieh  is  easily  eliminated  by  drying  in  air,  is  termed 
"  imbibed  water."  and  is  compared  to  the  water  in  a  sponge. 
The  difficulties  in  determining  the  dividing  line  between 
"  normal  water  "  and  "  imbibed  water  "  are  pointed 
out,  measurements  of  the  forces  of  osmosis  and  eapillant y 
being  considered  quite  impracticable.  The  author, 
however,  proposes  to  distinguish  the  normal  and  imbibed 
water  by  measurements  of  the  tenacity  of  leathers,  and 
results   are   given    in    which    it    is   shewn   that   if  leathers 
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are  dried  below  their  normal  water  eontent,  an  appreeiable 
loss  in  tenacity  is  experienced,  but  that  on  exposure  to 
air  the  tenacity  increases  again  to  its  original  value. 
On  the  other  band,  if  leathers  are  wet  above  their  normal 
water  content,  i.e.,  contain  imbibed  water,  their  tenacity 
is  very  rarely  increased  and  often  made  less.  The  function 
of  imbibed  water  is  therefore  merely  one  of  weighting 
the  leather,  whereas  the  normal  water  is  necessary  to  the 
leather  to  give  the  requisite  tenacity.  Leatheis  from 
which  the  normal  water  has  been  eliminated,  such  as  those 
found  in  the  tombs  of  Egypt,  are  therefore  found  to 
break  easily.  The  author  also  discusses  whether  this 
necessary  water  is  merely  absorbed,  or  is  "  water  of 
hydration "  and  held  by  other  forces  than  those  of 
osmosis  and  capillarity.  He  favours  the  latter  view 
on  the  ground  that  a  skin  with  its  normal  water  content 
has  less  volume  than  the  total  volume  of  dry  skin  and 
"  normal  water "  separately.  Other  evidence  is  that 
similar  skins,  from  different  neighbourhoods,  even  when 
exposed  for  some  time  to  the  same  atmosphere,  have 
different  quantities  of  normal  water  ;  and  when  from  the 
same  neighbourhood  the  normal  water  content  is  influenced 
by  the  sex  of  the  animal.  This  view  is  also  supported 
by  the  author  in  a  series  of  experiments  on  the  influence 
of  low  temperatures  ( — 50°  C.)  on  the  tenacity  of  harness 
leathers,  in  which  it  is  shown  that  no  weakening  of  the 
fibres  has  resulted  from  a  solidification  of  the  contained 
water,  and  that  the  tenacity  has  been  increased  rather  than 
diminished  by  the  low  temperature.  This  is  taken  to 
indicate  that  the  normal  water  does  not  play  a  purely 
physical  role  in  the  leather.  The  bearing  of  the  author's 
work  on  the  theory  of  tanning  is  pointed  out  and  it  is 
suggested  that  one  of  the  principal  causes  of  the  difference 
between  raw  material  and  finished  leather  is  the  decrease 
in  the  water  content  due  to  the  astringent  action  of  the 
tannin.— H.  G.  B. 

Moisture ;  Determination  of in  skins  and  leather. — P. 

Xicolardot,     Bull.  Soc.  Chim.,  1908,  3,  171—173. 

The  author  proposes  to  estimate  the  moisture  in  leather 
by  first  extracting  it  with  chloroform,  removing  in  that 
wav  all  the  natural  and  added  fat.  and  then  drying  at 
100°— 110°C.  The  results  show  that  the  chloroform 
is  completely  eliminated  in  the  subsequent  drying,  that 
it  is  possible  to  obtain  constancy  in  3  or  4  hours  and  that  no 
appreciable  quantities  of  mineral  matters  are  removed 
by  the  solvent.  The  chloroform  is  considered  to  assist 
the  elimination  of  water  not  only  by  its  removal  of  the 
fats,  but  also  by  its  dehydrating  and  contracting  influence 
on  the  colloid  fibres.  The  amount  of  fat  removed  by  the 
solvent  is  determined  and  correction  made  for  the  loss 
sustained  thereby.  The  method  is  stated  to  give  results 
which  are  accurate  within  0-5  per  cent.,  and  which  are 
approximately  2-0  per  cent,  higher  than  the  method 
of  48  hours  diving  in  vacuo. — H.  G.  B. 

Gelatin ;   Physical   modifications   of in   presence   of 

electrolytes    and    non-electrolytes.     J.    L.    des    Bancels. 
Compt.  rend.,  1908,  146,  290—291. 

GklatXH  dissolves  in  water  at  the  ordinary  temperature 
in  presence  of  various  neutral  salts  which  differ  considerably 
in  the  extent  of  their  influence.  In  equal  concentration, 
salts  of  bivalent  metals  have  more  influence  than  those 
of  univalent  metals,  w-hilst  for  the  same  metal,  nitrates 
are  more  active  than  chlorides.  In  presence  of  electrolytes 
gelatin  will  dissolve  in  mixtures  of  non-electrolytes  and 
water  as  for  example  alcohol  or  acetone.  A  certain 
small  proportion  of  water  is  necessary  for  solution,  this 
once  attained,  the  gelatin  dissolves  the  more  rapidly 
the  more  non-electrolyte  is  present.  Gelatin  is  easily 
recovered  from  such  solutions  if  the  salts  present  are 
eliminated  either  by  dialysis  or  by  precipitation. — E.  F.  A. 

Patents. 

Skins,  textile  fabrics,  and  the  like;  Apparatus  for  treating 

.     W.  R.  Smith,  and  Buffalo  Leather  Co.,  Buffalo, 

U.S.A.     Eng.  Pat.  18,769,  Aug.  20,  1907. 

See  Fr.  Pat.  381,084  of  1907  ;  this  J.,  1908,  82.— T.  F.  B. 


Tannic  extracts  j  Process  of  decolorising .     L.  Dufour, 

Genoa,  Italy.     U.S.  Pat.  878,618,  Feb.  11,  1908. 
See  Fr.  Pat.  369,917  of  1906  ;  this  J.,  1906,  1227.— T.  F.  B. 
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Calcium   cyanamide  ';   Action   of   on    various   soils. 

Th.  Remy.  Biedermann's  Zentralbl.,  1908,  37,  91—93. 
Only  about  50 — 60  per  cent,  of  the  calcium  cyanamide 
applied  as  manure  actually  becomes  active.  It  works 
very  slowly  and  may  be  compared  in  this  respect  with 
organic  nitrogenous  manures.  Quantities  containing 
0-07  grm.  of  nitrogen  per  kilo,  of  earth  are  injurious 
to  plant  growth.  The  effects  of  calcium  cyanamide  are 
definitely  related  to  the  nature  of  the  soil  on  which  it  is 
employed ;  the  best  results  are  obtained  on  soils  rich  in 
clay,  in  which  cases  even  when  relatively  large  quantities 
are  used,  no  deleterious  effect  is  observed.  On  sandy 
soils  it  is  much  less  active  and  has  a  harmful  action  on 
the  vegetation ;  this  is  particularly  the  case  in  pure 
quartz  sand.  In  light  soils  calcium  cyanamide  has  an 
adverse  effect  on  those  bacteria  which  grow  on  gelatin 
but  not  on  those  races  which  decompose  peptones  ; 
it  also  retards  the  growth  of  the  azoter  bacterium.  On 
heavy  soils  no  action  on  the  bacteria  was  observed. 

— E.  F.  A. 

Patents. 

Superphosphates    and    other    fertilisers ;,    Process    for  the 

manufacture  of .     A.    Dickson  and  J.    G.    Alder, 

Dublin.  Eng.  Pat,  2796,  Feb.  4,  1907. 
Calcium  phosphate  and  the  necessary  quantity  of  sul- 
phuric acid  are  put  into  a  mixer,  provided  with  an  agitator, 
and  the  mixture  is  delivered  on  to  a  belt  or  conveyor, 
which  travels  continuously  through  a  tunnel.  The 
mixture  then  passes  through  a  disintegrator,  and  finally 
through  a  slowly  revolving  cylinder  having  a  fixed  agitator, 
or  through  a  fixed  cylinder  with  a  revolving  agitator. 
Hot  air  may  be  drawn  through  the  whole  apparatus, 
to  dry  the  product,  and  all  deleterious  fumes  are  removed 
by  means  of  a  fan  or  the  like. — F.  Sodn. 

Fertiliser  from  natural  or  artificial  materials  ;,     Process 

for  the   manufacture   of   a .     E.    Pohl.     Fr.    Pat. 

381,975,  Sept,  18,  1907. 
The  patent  relates  to  the  manufacture  of  fertilisers  from 
various  raw  materials  containing  clay,  silica,  or  clay, 
silica,  and  potassium,  such  for  example  as  various  minerals, 
ash  from  lignite,  waste  refuse,  etc.  The  dried  and  finely- 
divided  raw  materials  are  mixed  with  lime,  treated  with 
steam  at  ordinary  or  increased  pressure,  then  dried  and 
ground.  Other  substances  such  as  potassium  compounds, 
phosphates,  ammonium  compounds,  etc.,  may  be  mixed 
with  the  lime  or  with  the  final  product.  In  the  case  of 
waste  refuse,  this  is  first  screened,  and  only  the  finer 
portion  treated  with  lime,  etc.  Special  claim  is  made 
for  the  application  to  the  above  process  of  the  methods 
of  slaking,  mixing,  etc.,  which  are  generally  employed 
in  the  manufacture  of  artificial  stone  from  lime  and  sand. 

—A.  S. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

[Beetroot]  Diffusion  processes  ;     Hot  and  ordinary . 

J.  Dostal.  Z.  Zuckerind.  Bohm.,  1908,  32,  280—290. 
The  author  has  made  comparative  experiments  on  the 
hot  and  ordinary  diffusion  processes  with  a  view  to 
determining  their'  relative  efficiencies.  The  hot  diffusion 
battery  consisted  of  14  diffusers  each  of  60  hectolitres 
capacity.  The  fresh  chips  were  mashed  with  juice  at 
90°— 93"°  C.  ;  this  juice  was  then  pumped  off, 
heated  again,  and  filtered  through  the  chips 
whilst  the  next  diffuser  was  being  discharged  and 
charged.  By  this  successive  treatment  with  hot  juice, 
the  temperature    of  the  fresh  chips  was  raised  to  84° — 
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85°  C,  and,  in  the  course  of  the  work,  the  temperatures 
of  the  next  six  or  seven  diffusers  became  automatically 
adjusted,  decreasing  from  77°  to  72°  C.  ;  moreover, 
there  was  no  need  to  heat  the  individual  diffusers.  The 
battery  employed  for  the  ordinary  diffusion  process 
consisted  of  16  diffusers,  each  of  40  hectolitres  capacity, 
and  the  process  was  worked  in  the  ordinary  way.  The 
investigations  showed  that  the  hot  diffusion  gives  better 
results  than  the  cold  diffusion,  the  advantages  of  the 
former  being  as  follows  : — The  high  temperature  of  the 
juice  increases  the  diffusion  of  the  sugar  and  causes 
coagulation  of  a  certain  amount  of  albuminous  matter, 
with  the  result  that  the  concentration  and  purity  of  the 
juice  are  increased.  If  the  juice  in  the  circulation  heater 
can  be  heated  with  steam  from  the  evaporating  apparatus, 
an  appreciable  economy  of  high-pressure  steam  may  be 
effected.  By  maintaining  the  temperature  of  the  battery 
without  the  employment  of  an  injector,  a  heating  which 
is  uniform  and  independent  of  the  workman  is  obtained, 
and  dilution  of  the  juice  with  water  condensed  from  the 
superheated  steam,  is  avoided.  The  high  temperature 
to  which  the  fresh  chips  are  subjected,  prevents  any 
possible  decomposition  of  the  sugar  by  bacterial  action. 

—  L.  E. 

Starch,  ;•     Colloidal  properties  of ,  and  the  existence  of 

a  perfect  solution  of  this  substance.     E.  Fouard.     Compt. 
rend.,   1908,  146,  285—287. 

The  colloidal  solutions  prepared  from  starch  which  has 
been  de-mineralised  and  partially  hydrated  at  80°hC, 
when  filtered  through  a  membrane  of  collodion  yield  a 
liquid  of  the  mobility  of  pure  water  which  constitutes 
a  perfect  solution  of  starch.  A  specimen  prepared  from 
a  colloidal  solution  containing  5  per  cent,  of  starch  was 
found  to  contain  2-74  per  cent,  of  starch.  That  it  is 
not  a  colloidal  solution  is  shown  by  the  observation 
that  a  ray  of  light  does  not  show  any  trace  of 
polarisation  when  pa«sed  through  it.  The  viscosity  of 
the  solution  is  of  the  same  order  as  that  of  a  1  per  cent, 
solution  of  sugar  and  nearly  that  of  water.  It  differs 
entirely  from  that  of  the  colloidal  solution  containing  the 
same  amount  of  starch.  It  gives  a  strong  coloration 
with  iodine  appearing  as  an  intensely  blue  solution 
rather  than  a  blue  precipitate.  The  perfect  solution  is 
unstable  and  when  left  to  itself,  becomes  cloudy  and 
forms  a  granular  deposit.  A  colloidal  starch  solution  is 
a  heterogeneous  system  containing  without  doubt  some 
dissolved  molecules  along  with  starch  in  all  degrees  of 
molecular  condensation.  The  division  produced  by  the 
collodion  membrane  destroys  this  equilibrium. — E."F.  A. 

Starch  ;     Polarimetric  determination  of .     E.  Ewers. 

Z.  offentl.  Cheni.,  1908,  14,  8—19.      Chem.  Zentr.,  1908, 
1.  556—557. 

Contrary  to  Lintner  (this  J.,  1907,  281),  the  author 
considers  that  the  optical  activity  of  other  constituents 
in  starch-yielding  cereals,  is  not  so  small  as  to  be  negligible 
in  the  polarimetric  determination  of  starch,  but  that  a 
control  experiment  to  determine  the  optical  rotation 
of  the  soluble  carbohydrates  is  always  necessary.  He 
has  made  some  alterations  in  his  previous  process  (this  J., 
1906,  139).  For  the  control  experiment.  5  grms.  of 
substance  and  70  c.c.  of  water  (10  grms.  and  100  c.c.  in 
the  case  of  potatoes)  are  digested  for  1  hour  at  50°  C, 
then  25  c.c.  of  glacial  acetic  acid  are  added,  and  the 
digestion  continued  for  half  an  hour.  When  the  material 
under  examination  is  not  the  flour  or  grains,  but  the 
separated  starch,  the  time  of  digestion  can  be  shortened 
and  a  lowtr  temperature  employed.  In  carrying  out 
the  actual  test,  the  determination  of  the  rotatory 
power  nf  5  grms.  in  200  c.c.  can  he  dispensed  with,  as  the 
difference  between  I  lie  value  thus  obtained  and  that 
observed  with  10  grms.  in  200  8.0.  is  not  greater  than 
tin-  error  of  experiment.      The  author  further  states  that 

with  different  concentrations  of  the  solution,  the  speoific 
rotatory  power  remains  practically  constant,  the  values 

obtained    being  : — wheat  starch,    +  183*62 ':     rice    itaroh, 

+  186-07:  maize  starch,  f  184-19;  potato  starch. 
+  186-46.— A.  8. 


Starch    in    barley ;     Polarimetric    determination    of . 

O.  Wenglein.     Z.  ges.  Brauw.,  1908,  31,  53—56. 

Liktner's  process  for  the  polarimetric  determination  of 
starch  in  barley  (this  J.,  1907,  281),  which  has  given 
excellent  results  in  practice,  presents  a  disadvantage 
owing  to  the  injurious  fumes  from  the  strong  hydro- 
chloric acid  employed.  The  author  has  now  found 
that  sulphuric  acid  of  a  certain  concentration  may  be 
used  as  a  substitute  for  the  hydrochloric  acid  prescribed 
by  Lintner.  The  procedure  to  be  followed  is  thus 
described : — 5  grms.  of  the  barley  meal,  containing 
about  95  per  cent,  of  fine  flour,  are  triturated  in  a  mortar 
with  20  c.c  of  water  to  a  uniform  paste  ;  40  c.c.  of 
sulphuric  acid  of  sp.  gr.  1-70  are  then  added  whilst 
stirring.  The  mixture  liquefies  rapidly  and  is  trans- 
ferred to  a  200  c.c.  measuring  flask  after  standing  for 
about  15  minutes.  The  mortar  is  washed  out,  with  the 
help  of  a  rubber  spatula,  with  sulphuric  acid  of  sp.  gr. 
1"30.  After  the  addition  of  10  c.c.  of  a  4  per  cent,  solution 
of  phosphotungstic  acid,  the  contents  of  the  flask  are 
diluted  to  the  mark  and  filtered  through  a  folded  filter 
supported  at  the  point  by  a  small  plain  filter.  The 
first  20 — 30  c.c.  of  the  filtrate  are  generally  not  quite 
clear,  but  the  later  portions  are  suitable  for  polarising. 
The  specific  rotatory  power  of  barley  starch  in  sulphuric 
acid  of  this  strength  differs  slightly  from  the  value 
observed  in  hydrochloric  acid,  and  the  author  gives  for 
the  purpose  of  the  present  method  the  value  [a]n  =  191-7°. 
The  solutions  of  starch  in  sulphuric  acid,  if  kept  in  closed 
flasks,  preserve  their  rotatory  powers  unchanged  for  a 
period  of  8  hours,  whereas  the  hydrochloric  acid  solutions 
must  be  polarised  within  2  hours.  The  author  notes 
that  the  laboratory  mill  of  Seek,  in  the  process  of  grinding 
barley  to  fine  meal,  produces  a  distinct  fractionation  of 
the  sample,  so  that  the  whole  of  the  corns  selected  must 
be  finely  ground  and  the  meal  thoroughly  rc-mixed  before 
proceeding  to  the  analysis. — J.  F.  B. 

Patents. 

Sugar  ;    Impts.  in,  and  apparatus  for  manufacture  of . 

E.    T.    Newton- Clarke     London.     Eng.    Pat.    26.871, 
Nov.  26,  1906. 

The  object  of  this  invention  is  the  conversion  of  clarified, 
defecated,  and  concentrated  cane  juice  into  "amorphous  " 
sugar.  The  juice  (previously  heated  by  passage  through 
a  pipe  coil  situated  in  a  heating  chamber)  is  introduced 
into  a  chamber  from  which  the  air  has  been  exhausted, 
and  through  which  passes  a  rotating  shaft  fitted  .with  a 
number  of  blades.  The  motion  of  these  blades  stirs  the 
boiled  mass  and  thrusts  it  forward  to  a  discharge  opening 
at  the  further  end  of  the  chamber,  at  which  place  it  arrives 
in  the  state  of  a  loose,  dry  powder.  The  powder  may  be 
discharged  continuously  or  intermittingly.  and,  in  either 
case,  without  breaking  the  vacuum.  For  continuous  dis- 
charge, the  chamber  exit  may  be  connected  to  a  discharge 
pipe  worked  by  a  piston,  entrance  of  air  into  the  chamber 
on  the  return  stroke  of  the  piston  being  prevented  by  a 
counterbalanced  valve  at  the  end  of  the  discharge  pipe. 
For  intermittent  discharge,  two  hoppers  with  valved 
connection  may  -be  used.  The  sugar  falls  from  the 
chamber  into  the  top  hopper.  When  the  latter  is  full, 
the  valve  is  opened  and  the  sugar  passes  into  the  second 
hopper  which  has  been  previously  exhausted  to  the  same 
degree  as  the  top  hopper.  The  connecting  valve  is  then 
shut  and  the  sugar  is  discharged  from  the  second  hopper 
by  opening  a  discharge  valve. — L.  E. 

Maltose    and   glucose    [dextrose]  ;      Manufacture    of . 

C.    B.    Duryea,    Cardinal.    Ontario.      Eng.    Pats.    11,799 
and  11,800,  May  21,   191)7. 

(1).  llicni.Y  modified,  thin  boiling  starch  (see  Eng.  l'at. 
11,801  of  Ml'iT  ;  this. I.,  1908,  171)  is  diluted  to  a  density 
of  about  Hi  I?.,  and,  if  necessary,  neutralised  with  alkali. 
The  liquor  is  then  boiled,  pooled  to,  say.  59°  C,  and 
saccharified  at-  about  58°  ( '.  for  about  sixty  minutes  with 
malt  or  malt  extract  in  the  proportions  of  about  5  lb. 
of  malt  (dry  basis)  to  100  Hi.  of  the  highly  modified  starch. 
The  product  (maltose)  is  then   boiled,   filtered,  and  refined 

hv  the  treatment  described  in  Pr,  l'at.  380,680  (sec  this  J., 
1908,  32). 
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(2).  Highly  modified,  thin  boiling  starch,  diluted  to  a 
density  of  about  16"  B..  is  banted  with  about  fX)6  pet 
I'ont.  of  hydrochloric  acid  for  thirty  minutes  under  a 
steam  prorainri)  of  30  lb.  The  product  (dextrose)  is  then 
neutralised,  filtered,  and  refined  bv  the  treatment  des- 
cribed in  Fr.  l'at.  380,680  (see  this  j.,  1908,  32).— L.  E. 
• 

Si/rup  ;   Profit  m  of  refining .     C.  B.  Durvea,  Cardinal.  • 

Canada.     Ens.   Pat    11,802,   May  21,   1907. 
See  Fr.  Pat.  380,680  ol  1901  :  this  J..  1908,  32.— T.  F.  B. 

-  and  sugar-Cttne  :    Diffusion  of atrd  the  treatment 

of  saccharin,  juices.     V.  Martinand.     Fr.  Pat.  382,108, 
Dec.  1.  1900. 

This  patent  aims  at  the  destruction  of  the  invertase 
contained  in  beets  and  sugar-cane,  either  before  or  after 
the  enzyme  is  extracted  by  diffusion,  rasping  or  pounding. 
The  means  adopted  are:  (1),  the  use  of  alkaline  liquids 
for  the  diffusion  or  by  rendering  alkaline  the  rasped  or 
pounded  products  ;  (2).  the  use  of  a  current  at  a  voltage 
sufficiently  high  to  decompose  the  saline  matters  and  thus 
yield  alkali  ;  (3).  the  oxygenation  of  the  diffusion  water  ; 
(4).  destruction  of  the  enzyme  by  heating,  or  (5),  removal 
of  the  enzyme  by  filtering  the  saccharine  liquid  through  a 
fine  filter.  The  outer  parts  of  the  beet  and  cane,  which 
are  rich  in  invertase.  may  also  be  separated  mechanically 
by  appropriate  instruments. — T.  H.  P. 

Diffusion    and    defecation  ;•     Process    and    apparatus    for 

the  continuous  - of  the  juice  from  the  second  and  third 

mills  in  cane-sugar  factories.  A.  Moule.  Fr.  Pat. 
381.817,  Aug.  1,  1907. 
In  this  apparatus  a  screw  raises  the  bagasse  from 
one  mill  to  the  following  one  and  is  provided, 
at  the  edges  of  several  of  its  turns,  with  a 
facing  of  rubber  so  as  to  form  a  tight  joint  with 
the  cylinder  containing  it.  Steam  injected  into  the 
cylinder  brings  the  temperature  of  the  bagasse  to  about 
100°  C.  and  so  hastens  the  diffusion.  Defecation  is 
effected  bv  dissolving  a  small  proportion  of  lime  in  the 
diffusion  liquor.— T.  H.  P. 

Diffusion    battery ';     Continuous .     J.    von    Hyross 

and  A.  Ra'k.     Fr.  Pat,  382,319,  Sept.  7,  1907. 

Tins  diffusion  battery  consists  of  a  number  of  similar 
receivers  furnished  with  screw  conveyors  and  connected 
by  means  of  chambers  containing  rotating  vanes  by  which 
the  beet  slices  are  passed  from  one  receiver  to  the  next 
and  so  advance  continuously.  Each  of  the  receivers  is 
kept  under  pressure  by  the  arrangement  in  each  of  the 
pressure  screws,  of  a  zone  of  obstruction,  in  which  the 
slices  are  compressed  under  re-inforced  pressure,  so 
that  the  passage  of  the  juice  from  one  receiver  to  the 
next  cannot  take  place  along  the  path  followed  by  the 
slices,  and  thus  a  partial  extraction  is  effected  in  each 
unit  of  the  battery.  The  walls  of  each  of  the  diffusion 
and  junction  chambers  are  divided  into  two  equal  parts 
by  a  plane  passing  through  the  axis,  so  that  the  interior 
of  the  apparatus  is  readily  accessible. — T.  H.  P. 

Ammonia   by  fermentation,    etc.     Fr.    Pat.    382,689.     See 
XVII. 
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Barley  •     Bio-chemistry   of .     /.  Amylase   of   resting 

»       barley.     J.  S.  Ford  and  J.  M.  Guthrie,     j.  Inst,  Brewing, 
1908,  14,  61—85. 

It  has  been  previously  shown  (this  J.,  1904,  875)  that 
barley  amylase  conforms  to  Kjeldahl's  "  law  of  pro- 
portionality," the  velocity  curve  of  the  action  in  presence 
of  excess  of  starch  being  approximately  linear  until  the 
reducing  power  of  the  mixed  products  is  about  R  =  35. 
The  amylolytic  activity  of  the  aqueous  extract  of  a  barley 
is  determined  by  extracting  with  constant  agitation 
20  grms.  of  the  finely-ground  barley  with  500  c.c.  of  water 
at  18°  C,  filtering  without  delay  and  proceeding  as 
already  described  (this  J.,  1906,  866);  the  result  is 
expressed  as  grms.  of  maltose  produced  by  the  filtered 


extract  of  one  grm.  of  the  barley  acting  on  excess  of 
soluble  starch  for  one  hour  at  40°  C.  When  the  barley  is 
digested  with  water  in  the  proportions  above  given  and 
in  presence  of  an  antiseptic,  at  30 — 35°  C  for  some  hours, 
a  considerable  increase  of  amylolytic  activity  is  observed 
in  the  filtered  extract,  the  value  thus  obtained  being 
termed  the  "  autodigestion  activity."  In  this  auto- 
digestion.  10  grms.  of  the  finely-ground  grain  are  digested 
with  250  c.c.  of  a  saturated  aqueous  solution  of  chemically 
pure  nitrobenzene  at  30°  C.  for  20  hours,  at  the  end  of 
which  period  a  condition  of  equilibrium  is  attained  ;  here 
too.  the  results  are  expressed  as  grms.  of  maltose  produced 
per  grin,  of  barley.  Very  considerable  differences  exist 
between  the  ordinary  amylolytic  activity  and  the  auto- 
digestion activity,  the  disparity  being  much  greater  with 
some  barleys  than  with  others.  Further  extracts,  pre- 
pared in  presence  of  extiacts  of  germinated  seeds  or  of 
one  of  the  proteolytic  enzymes,  bromelin,  animal  trypsin 
and  papain,  exhibit  greater  diastatic  activity  than  appears 
with  autodigestion.  The  best  results  were  obtained  with 
papain  and  the  preparations  of  this  enzyme nemployed 
were  found  to  be  devoid  of  amylolytic  power,  either  actual 
or  potential.  Boiled  solutions  of  papain  also  give  a 
marked  increase  of  amylase,  though  never  so  great  as 
that  yielded  by  active  papain.  On  dialysing  boiled 
papain  solutions,  both  dialysate  and  residue,  when 
digested  with  barley,  increase  the  amount  of  amylase  in 
solution.  Following  on  this,  it  was  found  that  digestion 
of  barley  with  sodium  or  potassium  chloride,  potassium 
sulphate,  potassium  dihydrogen  phosphate,  calcium 
sulphate,  glycine,  asparagine  or  o-alanine  also  results  in 
an  increased  diastatic  activity.  The  influence  of  small 
amounts  of  salts  is  very  considerable  and  it  is  probable 
that,  but  for  the  presence  of  saline  and  other  substances 
in  the  barley,  the  aqueous  extract  would  exhibit  little 
activity.  When  entire  barley  corns  are  steeped  for  about 
48  hours,  then  ground  and  extracted  as  usual,  a  con- 
siderable diminution  in  activity  is  exhibited,  owing,  not 
to  solution  of  the  enzyme  during  steeping,  but  to  the 
removal,  by  diffusion,  of  salts  and  other  substances  which 
help  to  dissolve  and  protect  the  amylase  during  the 
extraction  of  the  ground  grain.  One  of  the  functions  of 
papain  in  increasing  amylolytic  activity  consists  in  liber- 
ating latent  amylase  present  in  the  barley  in  an  occluded, 
insoluble  form.  Parallel  determinations  of  amylolytic 
activity  and  nitrogen  content  of  barley  extracts  prepared 
under  various  conditions  show,  however,  that  the  above- 
mentioned  function  of  the  papain  is  not  the  main  one  to 
which  the  increase  of  amylolytic  activity  is  due  ;  it  is 
found,  indeed,  that  a  boiled  solution  of  papain  also  produces 
an  increase  of  activity  without  corresponding  solution 
of  nitrogen.  The  results  are  more  in  accord  with  the 
view  that  the  amphoteric  proteins  in  the  papain  prevent 
that  destruction  of  amylase  which  occurs  under  other 
conditions  of  extraction.  Even  under  the  influence  of 
active  papain,  barley  yields  only  about  one-half  of  its 
total  nitrogen  in  the  soluble  form  and  it  is  a  question 
whether  the  solution  of  the  remaining  nitrogen  would  be 
accompanied  by  the  liberation  of  a  further  amount  of 
diastase.  The  "  aqueous  extraction "  and  "  auto- 
digestion "  values  apparently  represent  the  algebraic 
sum  of  solution  and  destruction  of  the  enzyme  under 
the  conditions  employed  and  are  not  so  much  a  measure 
of  the  amylase,  but  of  other  substances  in  the  barley. 

The  relation  between  the  authors'  numbers  and  values 
on  the  Lintner  scale  Ls  shown  by  the  fact  that  the  aqueous 
extract  of  a  malt  having  a  diastatic  power  Lintner  of  50, 
produces,  under  the  conditions  employed  in  the  present 
work,  1 1-2  grms.  of  maltose  per  1  grm.  of  malt.  Various 
unsuccessful  attempts  to  develop  an  increased  activity 
in  barley  extracts  have  been  made,  but  the  results  do 
not  render  it  possible  to  deny  the  existence  of  a  zymo- 
genic or  inactive  soluble  variety  of  translocation  amylase. 
The  so-called  auto-excitation  of  malt  and  barley  extracts 
is  discussed  in  this  connection.  By  far  the  greater  part 
of  the  amylase  obtained  by  treatment  of  barley  with 
active  papain  is  derived  from  the  endosperm,  the  embryos 
containing  an  insignificant  quantity.  This  is  in  conflict 
with  the  statement  of  Brown  and  Morris  that  there  is 
a  much  larger  proportion  of  enzyme  in  the  proximal 
than  in  the  distal  portion  of  the  endosperm.  Further,  whilst 
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the  enzyme  apparently  permeates  the  entire  amyliferous 
tissue,  its  concentration  is  considerably  greater  in  the 
peripheral  zone  and  aleurone  layer  than  in  the  other  parts. 
Barley  extracts  must,  before  being  added  to  the  soluble 
starch  solution,  be  subjected  to  filtration,  an  operation 
which  is  unnecessary  in  the  case  of  malt  extracts  (compaie 
Ford,  this  J.,  1905,  556).  The  salt  content  of  soluble 
starch  has  an  influence  on  the  action  of  solid  bailey  flour 
on  the  starch,  but  the  results  obtained  neither  prove  nor 
disprove  the  possibility  of  hydrolytic  action  being  caused 
to  some  extent  by  the  insoluble  enzyme.  The  relative 
weights  of  foluble  salts,  estimated  by  measuring  the 
electrical  conductivity  of  their  solutions,  in  equal  weights 
of  various  parts  of  the  barley  con,,  are  :  endosperm, 
including  aleurone  layer,  1  ;  embryo,  4  ;  and  husks,  3  ; 
the  concentration  in  the  peripheral  layers  of  the  endo- 
sperm is  about  twice  as  great  as  that  in  the  core.  Further, 
in  many  barleys,  the  husks  show  a  distinctly  alkaline 
reaction  towards  rosolic  acid,  whilst  the  reactions  of  the 
embryos  and  endosperms  tend  towards  faint  acidity. 
Translocation  diastase  appears  to  be  adsorbed,  to  some 
extent,  when  its  solution  remains  in  contact  with  solid 
starch.  The  amylolytic  activity  of  barley  does  not 
appear  to  he  associated  with  the  hordein  or  edestin 
present.  At  all  events  no  amylolytic  activity  is  exhibited 
in  the  products  obtained  by  the  action  of  papain  on  these 
two  proteins. — T.  H.  P. 

Diastolic    power-;     Determination    of by    Lintner's 

method.     G.    C.    Jones.     J.    Inst.    Brewing,    1908,    14, 
13—32. 

The  author  confirms  the  statement,  made  by  Ford  (this 
J.,  1904.  417),  that  litmus,  whether  as  paper  or  solution, 
is  useless  for  testing  the  neutrality  of  soluble  starch  for  use 
in  determinations  of  the  diastatic  power.  He  makes 
use  of  alizarin  and  works  as  follows.  One  grm.  of 
alizarin  is  suspended  in  200  c.c.  of  water  and  two  drops 
of  the  mixture  added  to  200  c.c.  of  starch  solution  in 
a  porcelain  dish.  The  titration  must  be  conducted  at 
boiling  point,  at  which  temperature  one  drop  (9-05  c.c.) 
of  JV/10  alkali  in  excess  of  that  required  to  effect  neutra- 
lisation will  change  the  clear  yellow  tint  to  an  incipient 
purple.  Experiments  made  with  starches  of  different 
reactions  show  that  diastatic  action  is  stimulated  by 
small  quantities  of  aeid  but  restricted  by  large  amounts 
or  by  any  trace  of  alkali.  The  optimum  reaction  is 
represented  by  0-1  c.c.  of  N/N)  acid  per  200  c.c.  of  starch 
solution,  that  is  by  an  acidity  of  AT/20, 000.  Such  acidity 
raises  the  diastatic  power  obtained  from  30  to  about 
30-8,  whilst  if  0-5  c.c.  of  N/10  alkali  or  acid  is  required 
to  neutralise  200  c.c.  of  the  starch  solution,  the  value 
is  lowered  to  about  27  in  the  first  case  or  25-7  in  the 
second. 

As  the  cupric-reducing  power  of  soluble  starch  depends 
to  some  extent  on  the  temperature  of  the  mixture  of 
potato  starch  and  hydrochloric  acid  during  digestion, 
the  author  suggests  that  this  digestion  be  carried  out  at 
70°  or  as  near  70°  F.  as  can  be  arranged  [conveniently, 
and  not  at  "  room  temperature  "  as  recommended  by 
the  Malt  Analysis  Committee  of  the  Institute  of  Brewing. 
Further,  as  the  value  obtained  for  the  diastatic  power 
depends  on  the  amount  of  the  malt  extract  employed 
in  the  starch  conversion  as  carried  out  in  the 
Committee's  modification  of  Lintner's  method,  it 
is  recommended  that  for  brewing  malts,  the 
volume  used  be  3  c.c.  in  all  cases.  The  removal  of  the 
hydrochloric  acid  from  the  soluble  starch  at  the  end  of 
the  digestion  is  effected  by  the  author  as  follows.  After 
the  starch  has  been  washed  eight  times  with  twice  its 
weight  of  distilled  water,  a  little  of  it  is  filtered  off  on 
a  perforated  porcelain  plate,  most  of  the  adherent  water 
being  removed  by  means  of  a  filter  pump  :  10  grms.  of 
the  moist  starch  are  then  dissolved  in  200  c.c.  of  boiling 
neutral  water  contained  irt  a  porcelain  dish  and  the 
solution  titrated  with  Ar/I0  sodium  carbonate  solution, 
alizarin  being  used  as  indicator.  Sodium  carbonate 
solution  is  then  added  to  the  bulk  of  the  starch  in  an 
amount  25  per  cent,  in  excess  of  that  calculated  OH  the 
initial  quantity  of  potato  starch  taken.  The  whole  is 
shaken,  allowed  to  stand  for  a  day,  washed  four  times 
with   distilled   water,   filtered  and  dried.     The  resulting 


starch  will  be  found  to  be  faintly  acid,  200  c.c.  of  a  2  per 
cent,  solution  requiring  0-1  c.c.  of  Ar/10  alkali  for  neutra- 
lisation. The  proportion  between  the  amounts  of  malt 
and  water  employed  in  preparing  the  extract  may  exert  a 
considerable  influence  on  the  resulting  value  for  the 
diastatic  power.  The  following  values  are  given  by  the 
author : — 


5  per  cent,  extract 
10    „ 
20     „ 
40 , 


filtered  and  diluted  to  half  strength  . . 
,.  ,,  ,,        quarter     ,. 

,,  ,,        eighth      ,, 


:;o 
32 
34 


When  the  10  and  20  per  cent,  extracts  were  diluted 
previous  to  filtration,  the  values  obtained  for  the  diastatic 
powers  were  28  and  27  respectively.  These  variations 
are  found  to  be  connected  with  the  brilliancy  of  the 
filtered  extract,  a  brilliant  extract  yielding  often,  though 
not  invariably,  a  high  diastatic  power.  Slight  modi- 
fications in  the  procedure  of  filtering  the  extracts  may 
produce  very  considerable  variations  in  the  value  of  the 
diastatic  power  obtained,  but  the  conditions  determining 
the  minimum  numbers  cannot  be  defined.  Concordant 
numbers,  closely  approaching  the  maximum  obtainable, 
may  be  obtained  as  follows :  — 25  grms.  of  malt 
are  extracted  with  500  c.c.  of  water  in  a  beaker, 
and  the  well-stirred  mixture  transferred  to  a  24  cm. 
filter.  After  the  filtration  has  proceeded  sufficiently 
far  to  allow  of  the  whole  of  the  contents  of  the  beaker 
being  transferred  to  the  funnel,  the  next  20  c.c.  of  filtrate 
is  collected  and  employed  to  rinse  out  a  200  c.c.  beaker 
in  which  the  next  100  c.c.  of  the  filtrate  is  collected  for 
use  in  the  test.— T.  H.  P. 

Extracts  [of  mall]  ;   Determination  of during  summer. 

G.  C.  Jones.     J.  Inst.  Brewing,  1908,  14,  9—12. 

Malt  delivered  during  the  summer  and  early  autumn  is 
often  returned  as  showing  a  falling-off  in  extract  compared 
with  earlier  deliveries.  This  deficiency  in  extract  is, 
to  some  extent,  explained  by  the  fact  that  the  specific 
gravity  of  the  laboratory  wort  is,  in  warm  weather, 
determined  at  65°/65°  or  70°/70°  instead  of  at  60°/60°  F. 
The  author  finds  that  the  results  obtained  at  these  different 
temperatures  differ  appreciably  from  one  another,  so 
that  the  temperature  at  which  the  specific  gravity  of  the 
wort  is  determined  must  be  taken  into  account  in  calcu- 
lating the  extract  of  a  malt.  From  a  number  of 
experiments,  it  is  found  that  the  following  corrections 
should  be  added  to  extracts  in  the  neighbourhood  of 
94  lb.  per  quarter,  when  these  are  determined  at  tem- 
peratures other  than  60°/60°  F.  :  — 


Temperature.        Correction. 


Temperature. 


61°  P. 

62°  or  6:!°  F. 

64°  or  65°  F. 

66°  or  67°  F. 

68"  or  fiA"  F. 


0-0 

0-1  lb. 
0-2  ,, 
0-3  ,, 
0-4     ,, 


70°  or  71°  F. 

72°  F. 
7:i-  or  74°  F. 

75°  F. 


Correction. 


0-5  lb. 

0-6  „ 

0-7  „ 

0-8  „ 


Further,  the  water-content  of  the  specific  gravity  bottle 
should  be  determined  daily,  one  and  the  same  thermo- 
meter being  used  for  all  the  weighings  during  the  dav. 

— T.  h.  r. 

Beer  sarcinae.  F.  Nehonfeld.  Jahrb.  Berl.  Vers.  u. 
Lehr.  Hrau.,  1907,  10,  546—559;  Z.  ges.  Brauw., 
1908,  31,  67—68. 

A  LARGS  number  of  species  of  pediocooci  are  capable  of 
existing  in  beer,  and  their  acclimatisation  and  develop- 
ment may  be  greatly  assisted  by  passing  a  current  of 
carbon  dioxide  through  the  beer.  In  many  cases  it  is 
not  possible  to  produce  turbidities  even  with  vigorous 
cultures  of  species  which  are  most  dangerous  in  this 
respect,  but  the  carbon  dioxide  tends  to  convert  the 
growths  into  the  suspended  form.  Ropy  pedioeocei 
produce  in  lagei  beer  a  thick,  viscid  slime,  and  the  beer 
becomes  cloudy  with  the  suspended  germs.  Ropy 
pedioeocei  transferred  from  wort  to  lager  beer  do  not 
produce  ropincss.  but  those  transferred  from  "  Wcisshicr  " 
do.  In  this  way  diseases  have  been  produced  in  lager- 
beer  by  pedioeocei  which  have  not  hitherto  been  recognised 
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a*  dangerous  to  snolj  beers.     This  omission  may  be  due 
to  the  general  purity  of  lager  beer  yeast,   the  low  tem- 
peratures   of    fermentation    and    cellarage    and    to     the 
protective   influence   of  the  hops.     In  certain  cases  the 
appearance  of  a  red  colour  in  beer  may  be  traced  to  the 
activity    of  sarcina?.     This    is   not   a   direct    product    of 
their  growth   but    is   probably  caused   by  a   transference 
of  oxygen  induced   by  enzymes  secreted   by  them.     The 
fotm   Of  growth   of  sarcimu    is    dependent    on   the   com- 
position of  the  medium  :    the  addition  of  coloured  malt 
extracts  to  beer  causes  them  to  grow  in  clumps,  although 
in  pure  extracts  of  caramelised  malt  they  tend  to  assume 
the  form  of  a  finely  divided  sediment  of  single  individuals  j 
they  also  assume   the   latter   form   in  hopped  worts.     A 
special  character  of  the  sarcinsB    is   the   inconstancy  of 
their    forms,    which    gradually   change    in    various    ways 
depending    on    the    composition    of    the    medium.     The 
most    dangerous    beer-sareinae     (group    of    Ped.    odoris 
meiMMHtZis)   produce   only   moderate   degrees   of  acidity, 
whilst    the  ropy  sarcinae  and  certain  species  which  infest 
"■  Weissbier  "  are  strongly  acidifying,  but  these  differences 
are  liable  to  disappear  in  the  case  of  media,  such  as  lager 
beer,  in  which  certain  species  cannot  develop  unrestrictedly. 
(If  the  methods  available  for  isolating  sarcinae,  Claussen's 
ammonium  fluoride  process  is  very  good  for  separating 
small  quantities  of  pediococci  from  "  Weissbier  "  yeast. 
For    detecting    the    ropy    pediococci,    ammoniacal    yeast 
water  yields  the  best  results.     The  most  suitable  medium 
for  all  kinds  of  pediococci  is  an  extract  of  dried  yeast. 
After    their    isolation,    most   of   the    pediococci    may    be 
further  cultivated  on   beer-gelatin.     The  chief  nidus   of 
the  ropy  pediococci  is  found  in  animal  excrements  ;  stable 
drainings  are  the   most  dangerous  source  of    infection. 
The    purely    acid-forming    pediococci,    which    may    also 
become  dangerous  to  beer,   are  to  be  traced  chiefly  to 
barley,  wheat  and  malt.     The  same  applies  to  the  most 
dangerous  group  of  Ped.  odoris  melisimilis.     The  author 
holds  that  all  pediococci  found  in  water  and  on  grain 
must  be  regarded  with  suspicion. — J.  F.  B. 

Fermentation  ;     Studies  in .     Part  II.     Mechanism 

of  alcoholic  fermentation.     A.  Slator.     Chom.  Soc.  Proc., 
1908,  24,  11. 

The  velocity  of  the  conversion  of  dextrose,  laevulose, 
galactose,  and  mannose  into  alcohol  and  carbon  dioxide 
by  the  action  of  living  yeast  has  been  measured  in  the 
manner  already  described  (this  J.,  1906,  227).  The  main 
results  are  as  follows  : — 1.  The  rate  of  fermentation  of 
dextrose,  laevulose,  galactose,  and  mannose  is  approxi- 
mately independent  of  the  concentration  of  the  sugar 
between  the  concentrations  1  grm.  to  10  grms.  per  100  c.c. 

2.  The  fermentation  of  dextrose  and  laevulose  under  all 
conditions  proceeds  with  approximately  equal  velocities. 

3.  The  temperature-coefficient  is  almost  the  same  in  the 
case  of  the  fermentation  of.  dextrose,  laevulose,  and 
mannose,  but  is  somewhat  less  in  the  case  of  the  fer- 
mentation of  galactose.  4.  Many  yeasts  (very  probably 
all  yeasts)  are  unable  to  ferment  galactose  unless  the 
yeast  has  been  grown  in  the  presence  of  this  sugar. 
5.  The  ratio  of  the  rate  of  fermentation  of  dextrose  to 
mannose  varies  greatly,  depending  on  the  treatment 
the  yeast  has  undergone.  6.  When  two  sugars  are  fer- 
mented simultaneously  in  the  same  solution,  interference 
takes  place  between  the  reactions.  7.  The  velocity  of 
fermentation  by  living  yeast  can  be  easily  lessened  by 
the  addition  of  certain  inhibiting  agents,  but  cannot  be 
appreciably  raised.  8.  In  all  probability  the  fermenta- 
tion of  sugars  by  preparations  from  yeast  proceeds  on  the 
same  lines  as  that  by  living  yeast,  but  the  reaction  is 
much  complicated  by  secondary  changes.  The  sup- 
position that  the  reaction  which  has  the  main  control 
of  the  velocity  of  fermentation  is  the  decomposition 
of  a  stable  compound  between  the  enzyme  and  the  sugar 
can  be  made  to  explain  these  results.  Possibly  three 
enzymes  are  present  in  yeast  which  will  ferment  the  four 
sugars :  glucozymase  which  ferments  dextrose  and 
Isevulose,  galactozymase  which  ferments  galactose,  and 
mannozymase  which  ferments  mannose. 

Starch   in   barley ;     Polarimetric   determination   of . 

0.  Wenglein.     See  XVI. 


Starch  ; 


Polnri metric  determination  of 
See  XVI. 


— .     E.  Ewers. 


Peroxydase  ;    The  active in  tyrosinase.  Tyrosinase  ; 

Nature  of  action  of .     Peroxydase  ;  Behaviour  of 

toivards  light.     Oxidation  ferments  ;  Nitrogen  con 

tent  of .     A.  Bach.     See  XXIV. 

Tyrosinase  and  racemic  tyrosine.     G.    Bertrand   and   M. 
•   Rosenblatt,     See  XXIV. 

Salicylic  acid  intended  for  use  in  Komarowsky's  reaction 

[for  detection  of  fusel  oil  in  spirit]  ;    Examination  of . 

H.  Kreis.     See  XXIII. 

Tartaric  acid  in  wine  lees,  tartar,  and  other  crude  substances 
containing  tartaric  acid  ;  Goldenberg's  1907  method  for 
the  determination  of .     See  XX. 

Patents. 

Grains  for  malting  ;    Preparation  of .     A.  J.  Boult, 

London.  From  H.  Heuser  and  T.  Brain,  Chicago. 
Eng.  Pat.  12,544,  May  30,  1907. 

See  U,S.  Pat.  856,637  of  1907 ;  this  J.,  1907, 835.— T.  F.  B. 

Brew-house  equipment.     M.  Henius,  Chicago.     U.S.  Pat. 

878,136,  Feb.  4,  1908. 
This  equipment  comprises,  in  combination,  a  number 
of  inter-communicating  vessels,  all  on  one  floor  of  the 
building.  The  various  steps  involved  in  producing  the 
wort,  are  performed  in  these  vessels,  which  are  equipped 
with  the  necessary  temperature  and  liquid  gauges  visible 
from  a  common  and  convenient  point  on  the  said  floor. 
Means  are  provided  for  controlling  the  operations  in  the 
said  vessels,  these  means  centring  at  the  same  point. 

— T.  H.  P. 

Vinaceous  beverages  from  pure  haemoglobin  and  fermentable 

sugar ;      Process    of    producing .     F.    G.    Sauer, 

Assignor  to  P.  Hopfner,  Berlin.  U.S.  Pat.  878,900, 
Feb.   11,  1908. 

See  Fr.  Pat.  373,403  of  1907  ;  this  J.,  1907,  709.— T.  F.  B. 

Brewers'   pitch ;     Manufacture  of .      L.     Schmied, 

Prague.     Eng.  Pat.  3421,  Feb.  11,  1907. 

See  Fr.  Pat.  374,611  of  1907  ;  this  J.,  1907,  886.— T.  F.  B. 

Brewers'  pitch.  C.  N.  Forrest,  Brooklyn,  New  York. 
Assignor  to  The  Barber  Asphalt  Paving  Co.,  Phila- 
delphia. U.S.  Pat.  877,888,  Jan.  28,  1908. 
The  pitch  is  composed  of  a  hard  bitumen  free  from 
mineral  matter  together  with  any  of  the  following  addi- 
tional substances:  (1),  "wax  tailings";  (2),  "wax 
tailings  "  combined  with  a  petroleum  pitch  ;  or  either 
of  the  foregoing  combined  with  (3),  an  antiseptic  agent ; 
or  (4),  a  mixture  of  colophony  and  rosin  oil. — O.  R. 

Wine  vinegar  ;    Manufacture  of  strong .     H.  Deehert. 

Fr.  Pat.  382,030,  July  10,  1907. 
In  this  process,  each  of  a  number  of  fermenting  vessels 
is  connected  with  the  next  by  means  of  an  automatic 
siphon,  the  last  being  similarly  connected  with  the 
sterilising  apparatus.  A  distributing  apparatus  placed 
on  the  bottom  of  each  fermenting  vessel  ensures  uniform 
distribution  of  the  liquid. — T.  H.  P. 

Ammonia  ;     Production  of by  the  fermentation  of 

organic  nitrogenous  substances  {residues  from  sugar 
refineries  and  distilleries'].  J.  Effront,  Fr.  Pat. 
382,689,  Oct,  8,  1907. 
The  nitrogen  present  in  the  residues  from  sugar  refineries 
and  in  the  vinasse  from  distilleries  (from  molasses,  beet- 
root, grain,  potatoes,  etc.)  may  be  converted  into  ammonia 
by  means  of  the  butyric  acid  ferment,  acting  at  a  tem- 
perature of  38°— 42°  C.  Butyric  acid,  to  the  extent  of 
15_20  litres  per  100  kilos,  of  molasses,  is  also  formed 
during  the  process,  which,  under  favourable  conditions, 
is  completed  in  about  3  days ;  and  during  this  time  about 
1-5  grms.  of  free  alkali  per  litre  are  maintained,',  by  the 
occasional  addition  of  lime,  for  example.     The  ferment 
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requires  to  become  acclimatised  to  the  amido  compounds 
to  be  transformed  into  ammonia,  and  is  preferably  allowed 
to  act,  in  the  first  instance,  on  such  amides  as  glutamic 
acid  or  asparagine,  or  on  the  products  of  the  autodigestion 
of  yeast,  in  gradually  increasing  quantities. — F.  Sodn. 


XVIII.— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

{A.)— FOODS. 

Flour  ;  Composition  of and  its  relationship  to  bread- 
making  value.  F.  T.  Shutt.  Canadian  Dept.  Agric, 
Bull..  1907,  [57],  37—51. 

Analyses  were  made  of  a  number  of  flours  in  the  hope 
that  the  data  obtained  would  throw  some  further  light 
on  the  relation  of  the  composition  of  flour  to  its  bread- 
making  value.  The  flours  examined  comprised  12  samples 
milled  during  the  winter  of  1905-6  from  11  specimens 
of  cross-bred  spring  wheat  and  1  of  winter  wheat,  and 
also  30  samples  milled  during  December,  1906,  from  wheats, 
25  of  which  were  spring  varieties,  3  winter,  and  2  Durum. 
The  results  obtained  show  that  whilst  there  is  a  distinct  re- 
lation between  the  protein,  gliadin,  and  wet  and  dry  gluten, 
there  is  no  evidence  of  a  definite  or  absolute  ratio.  The 
gliadin  value  is  not  definitely  related  either  to  the  nitro- 
genous compounds  or  to  the  "  baking-strength."    Although 


portion  of  bichromate  has  been  added.  (The  bichro- 
mate added,  is  used,  it  is  stated,  as  a  preserving  agent.) 
The  ashes  of  10  c.c.  of  the  milk  are  dissolved  in  a  little 
water  and  about  3  c.c.  of  a  10  per  cent,  solution  of  potas- 
sium iodide  and  4 — 5  c.c.  of  hydrochloric  acid  added.  If 
potassium  bichromate  be  present,  the  liquor  immediately 
becomes  brown  due  to  the  iodine  liberated,  which  is 
titrated  with  sodium  thiosulphate  until  the  yellow  colour 
is  just  discharged  and  the  blue  colour  of  the  chromium 
salt  becomes  perceptible.  The  presence  of  the  other 
salts  in  the  ash  of  milk  do  not  interfere  with  the  reaction. 

— E.  F.  A. 

Seaweeds  ;   Economic of  Hawaii  and  their  food  value. 

M.  Reed.     Hawaii  Agr.  Expt.  Sta.  Report,  1906,  61—88. 

It  is  remarked  that  "  if  the  seaweed  industry  of  Japan 
is  the  source  of  an  annual  income  of  $2,000,000  it  seems 
possible  that  the  edible  Hawaiian  alga?  might  be  similarly 
available.  Large  factories  might  thus  be  established  for 
making  gelatin,  glue,  farina,  etc."  Algae,  known  in  Hawaii 
as  "  limu,"  form  an  important  article  of  diet  among  the 
natives.  A  list  is  presented  of  about  70  edible  species, 
of  which  about  40  are  in  general  use.  Some  of  the  sea- 
weeds occur  native  in  abundance  along  the  ooast  and 
some  are  cultivated  in  a  crude  way.  Methods  of  gathering, 
preparing,  and  serving  limus,  together  with  native  methods 
of  cultivating  and  preserving  them  are  described  at 
length,  and  analyses,  by  R,  A.  Duncan,  of  3  speoies  are 
reported  as  follows  for  the  air-dry  material. 


Kind  of  algae. 

Water. 

Protein. 

Fat, 

Carbo- 
hydrates. 

Crude  fibre. 

Ash. 

Limu  akiaki  {Ahnfeldtia  concinna)    

1 

per  cent. 

20-16 

18-68 

12-87 

per  cent. 

5-60 
14-87 

7-91 

per  cent. 
0-07 
0-04 
0-05 

per  cent. 
57-62 
50-84 
61-39 

per  cent. 
2-66 
0-19 
2-98 

per  cent. 
16-55 

Limu  pahapaha  (Weva  fasciata  and  W.  lactuca) . 
Limu  manauea  (QracUaria  coronopifolia) 

15-57 
17-78 

it  may  not  be  possible  to  prognosticate  from  the  nitrogen 
determinations  (protein,  gliadin,  and  gluten)  the  par- 
ticular order  in  which  the  members  of  any  series  of  flours 
will  fall  when  submitted  to  a  baking-test,  these  deter- 
minations are  of  great  importance  in  judging  the  values 
of  a  flour  for  bread-making  purposes,  especially  when 
the  physical  character  of  the  gluten  is  taken  into  account. 
The  results  from  both  series  of  flours  indicate  a  distinct 
relationship  between  the  above  chemical  data  and  the 
"  baking-strength  " — a  figure  made  up  chiefly  of  the 
values  for  volume,  shape,  and  weight  of  the  loaf.  If  the 
size  of  the  loaf  produced  be  controlled  by  the  volume 
of  gas  evolved  in  the  bread-making  process,  then  this 
volume  is  dependent  on  the  degree  of  the  enzymic  action 
(which  may  affect  the  proteids  as  well  as  the  carbo- 
hydrates) rather  than  on  the  amount  of  sugar  present  in 
the  flour.  There  is  no  apparent  relation  between  the 
ratio  of  total  ash  to  protein  and  "  baking-strength," 
nor  between  the  ratio  of  ash  in  gluten  to  protein  and 
"  baking-strength."     (See  also  this  J.,  1907,  1290.) 

— W.  P.  S. 

<  'asein  in  cows'  milk ;    Variation  in  the  amount  of . 

E.  B.  Hart.  J.  Amer.  Chem.  Soc,  1908,  30.  281—285. 
Fkom  the  results  of  analyses  of  the  milk  of  cows  of 
different  breeds,  tin;  author  draws  the  following  con- 
clusions: (1)  the  relation  of  casein  to  fat  is  a  variable 
one  ;  (2)  one  of  the  principal  factors  controlling  its 
relation  is  individuality  ;  (3)  the  relation  of  casein  to 
fat  varies  among  animals  of  different  breeds  and  among 
animals  of  the  .same  (need;  (4)  direct  determination  of 
both  fat  and  casein  seems  nci •cssary  in  determining  the 
value  of  the  milk  of  any  single  cow  for  cheese  production. 

— P.  SllDN. 

M ill: ;   Ravid  <li  I'  rmination  of  potassium  bichromate  in . 

Qouere.     Compt.  rend.,   1908,  146.  291     292. 
It   not    infrequently    happens   that    m    ohromated    milk 

has  to  be  compared  with  a  natural  milk,  or  two  milks 
require    comparison,    tD    each    of    which    a    different    pro- 


The  limus  are  said  to  occupy  much  the  same  place  in 
the  diet  as  green  vegetables.  They  are  rich  in  phosphates, 
chlorides,  bromides,  iodides,  etc.,  and  the  algae  gelatin 
is  believed  to  be  of  importance  in  counteracting  a  ten- 
dency to  constipation.  They  are  used  to  a  great  extent 
as  salads  and  relishes,  although  the  author  believes  that 
they  are  more  palatable  when  served  in  other  ways,  such 
as  in  soups  and  gravies  or  with  meats  or  made  into  jellies. 
Experiments  indicated  that  the  limus  could  also  be  utilised 
as  a  source  of  commercial  gelatin,  glue,  mucilage,  and 
agar  agar,  and  the  author  believes  that  their  economic 
value  for  these  purposes  might  be  considerable  if  properly 
developed. 

Coffee.     1.     K.   Gorter.     Annalen,   1908,  358,   327—348. 

A  resume  of  the  literature  on  the  chemistry  of  the  coffee 
bean  is  given  by  the  author.  Raw,  powdered  Liberia 
coffee  was  percolated  with  alcohol  of  sp.  gr.  0-9.  The 
first  portion  of  the  percolate  was  diluted  with  96  per 
cent,  alcohol  causing  the  precipitation  of  slimy  material. 
The  clear  liquid  was  mixed  with  the  remainder 
of  the  percolate,  the  alcohol  distilled  off  in  vacuo, 
and  the  residue  evaporated  to  a  syrup  on  the  water- 
bath.  Crystals  of  potassium-caffeine  chlorogenate 
K2(C8H,0N.tOo)2C.i2H.t|j(),,, .JH.,(),  separated,  and  were 
recrystallised  from  *>•>  per  cent,  alcohol,  forming  groups 
of  white  prisms.  The  substance  becomes  brown  at 
225°  O,  without  melting.  It  is  present  to  the  extent  of 
8'3  par  cent,  in  Liberia  coffee.  The  author  finds  that 
caffeine  is  not  removed  from  this  compound  by  chloro- 
form unless  it  is  previously  moistened  with  water.  To 
determine  the  amount  of  caffeine  in  raw  coffee,  the  fol- 
lowing method  is  therefore  su  direst  cd.  11  grms.  of  the 
finely  powdered  coffee  are  moistened  with  3  r.v.  of  water 
and  extracted  for  3  hours  in  a  Soxhlet's  apparatus  with 
chloroform.  The  chloroform  is  distilled  off,  the  residue 
taken  up  with  hot  water  and  filtered  through  a  plug  of 
cotton -wool  to  remove  (he  fat.  The  filtrate  and  washings 
are  made  up  to  55  c.c.  50  c.c.  of  this  are  shaken  out  4  limes 
with   chloroform,    which    is  distilled   otV   in   a    tared    Husk. 
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and  the  residue  dried  at  100°  C.     The  caffeine-potassium 

chlorogenate  was  dissolved  in  water,  and  enough  sulphuric 
acid  added  to  convert  the  potassium  into  the  sulphate. 
The  liquid  was  shaken  repeatedly  with  ehloroforni  to 
remove  the  caffeine,  and  allowed  to  stand,  when  crystals 
of  ehlorogenie  acid  separated  out.  Chlorogenie  acid, 
PtjHjoOjg,  i>  a  dibasic  acid,  stronger  than  acetic  acid.  It 
crystallises  from  water  in  groups  of  needles,  melting  at 
■jOtr — 207*  C.  It  is  soluble  to  the  extent  of  about  4  per 
cent,  in  water,  easily  soluble  in  ethyl  and  isobutyl  alcohols 
and  acetone,  slightly  soluble  in  ethyl  acetate,  insoluble 
in  ether,  ehloroforni.  and  carbon  bisulphide.  It  has 
[a]v  = — 33-  Is.  It  gives  a  grass-green  coloration  with 
ferric  chloride,  and  a  yellowish-red  coloration  with 
potassium  hydroxide,  darkening  on  exposure.  A  number 
of  metallic  and  alkaloidal  salts  were  formed,  some  of 
which  were  crystalline. — F.  Shdn. 

Tamarind    seeds  ;     Uses    and   composition    of .     D. 

Hooper.     Agric.  Ledger,  1907,  [2],  13—16. 

The  tamarind  fruit  (Tamarindus  indica)  contains  55  per 
cent,  of  pulp,  339  per  cent,  of  seeds,  and  11*1  per  cent,  of 
shell  and  fibre.  100  seeds  weigh  75-88  grms.  The  seeds 
are  used  as  a  foodstuff  in  India  in  times  of  famine,  and 
also  occasionally  at  other  times.  They  are  also  used  for 
the  preparation  of  size  or  glue,  and  are  moreover  regarded 
as  having  some  medicinal  value.  Analyses  of  the  whole 
seeds  and  of  the  white  kernels  gave  the  following  results  : — 


i 

Seeds. 
Per  cent. 

Kernels. 
Per  cent. 

Water 

10-50 
13-87 
4-50 
63-22 
5-36 
2-55 
2-22 
0-40 

9-35 

Fat  

18-06 
6-60 

62-8S 

Ash   

Xitrogen 

0-66 
2-45 
2-89 

Phosphoric 

0-55 

The  semi-drying  oil  obtained  from  the  seeds  by  extrac- 
tion with  ether  is  thick,  and  of  a  light  yellow  colour.  It 
solidifies  at  15°  C.  and  has  the  acid  value,  0-84  ;  saponi- 
fication value,  183  ;  iodine  value,  87- 1  ;  fatty  acids,  94-9 
per  cent.  ;  and  m.  pt.  of  fatty  acids,  40°  C.  The  fatty 
acids  after  two  crystallisations  from  alcohol  yield  an  acid 
melting  at  74-5°  C,  resembling  arachidic  acid. — A.  S. 


Cocoanut  oil ; 


Crude  proteins  in .      J.  Freundlich. 

See  XII. 


Vegetable  fats  and  mixtures  used  as  substitutes  for  cacao 
buttt-r  in  the  manufacture  of  chocolate.  O.  Sachs.  See 
XII. 

Patents. 

Food   materials.     E.    F.  Harrison,    London.     Eng.    Pat. 
1667,  Jan.  22,   1907. 

Wheat,  or  another  substance  containing  a  high  propor- 
tion of  carbohydrates,  is  boiled  with  water  and  treated, 
after  cooling,  with  a  diastatic  ferment  such  as  barley  malt, 
so  as  to  produce  dextrin  and  maltose.  The  strained 
liquid  is  evaporated  in  vacuo  at  a  low  temperature  until 
it  becomes  syrupy,  after  which  a  solution  of  a  glycero- 
phosphate and  a  flavouring  substance  are  added,  and  the 
whole  thoroughly  mixed. — 0.  R. 

Nutritive  elements  of  cereals,  feculent  vegetables  and  other 

seeds  ;    Process  for  rendering  the as  digestible  as 

possible.     D.  Finkler.     Fr.  Pat.  382,686,  Oct.  8,  1907. 

The  nutritive  elements  are  freed  from  the  membranes 
enveloping  them  by  a  vigorous  mechanical  treatment 
under  water  in  presence  of  a  chemical  agent  facilitating 
the  expulsion  of  the  protein  matters,  or  By  pulverisation 
after  subjection  to  a  change  of  temperature  such  as 
freezing,  or  by  grinding  in  the  dry  state  with  the  help  of 
hard  substances  favourable  to  pulverisation ;  these 
substances  may  be  friable  and  provided  with  sharp  angles 
and  are  preferably  soluble,  such  as  rock  salt,  or  they  may 
be  agglutinants  friable  in  the  dry  state,  such  as  gluten, 
with  which    the  material  is  mixed,  dried  and  pounded. 


The  chemical  agent  added  to  the  water  may  be  calcium 
sulphate  or  other  calcium  salt,  common  salt,  or  an  acid 
or  alkali.— T.  H.  P. 

(B.)—  SANITATION  ;   WATER  PURIFICATION. 

Patents. 
Filter  beds  [for  treatment  of  sewage].     J.  Howard,  London. 

Eng.  Pat.  11,282,  May  14.  1907. 
To  improve  the  bacterial  efficiency  of  newly  constructed 
filter  beds,  the  top  layer  of  the  bed  is  charged  with  a  film 
of  finely-divided  mineral  matter.  This  is  best  done  by 
admitting  water,  preferably  filtered,  to  the  bed  from 
below,  until  it  is  fully  charged,  and  then  shutting  off  the 
supply.  Water  mixed  with  suitable  mineral  matter  is 
then  directed  on  to  the  surface  of  the  bed,  and  some  of 
the  water,  with  which  it  was  previously  charged,  allowed 
to  drain  away  from  underneath.  The  desired  filmy 
deposit  is  thus  procured.  Suitable  mineral  matters  are 
aluminium  sulphate,  fuller's  and  infusorial  earths,  iron 
oxide,  chalk,  coal,  etc.  Where  aluminium  sulphate  is 
used,  the  water  in  which  it  is  dissolved  must  either  con- 
tain sufficient  calcium  carbonate  to  separate  all  the 
alumina,  or  else  lime  must  be  added. — O.  R. 

Sewage  ;    Tanks  and  fdtering  appliances  for  the  treatment 

and  purification  of .     G.  H.  Ellis,  Newton  Abbot. 

Eng.  Pat.  14,704,  June  26,  1907. 
The  apparatus  consists  of  a  central  "  solutionising " 
tank,  preferably  cylindrical,  for  the  bacterial  treatment 
of  crude  sewage.  Surrounding  the  tank  are  grouped  a 
series  of  suspended  filtering  floors  or  oxidising  beds,  one 
above  the  other.  Ample  spaces  are  left  between  the  beds 
for  air  to  have  free  access  to  the  sewage  that  is  being 
filtered  as  well  as  to  the  filtering  media,  both  above  and 
below.— O.  R. 

Purifying  liquids  [water]  ;   Process  and  apparatus  for . 

J.  T.  Harris,  New  York.     Eng.  Pat,   13,522.  June  11, 

1907. 
See  U.S.  Pat.  857,277  of  1907  ;  this  J.,  1907,  829.— T.  F.  B. 

XIX.— PAPER,    PASTEBOARD,    &c. 

Sulphite    wood-pulp ;     Bleaching    of .     The   chlorine 

contents  of  bleached  pulps.  G.  Schwalbe.  Z.  angew. 
Chem.,  1908,  21,  302—303. 
The  author  refers  to  an  investigation  by  Cross  and  Bevan 
(this  J.,  1890,  450)  in  which  it  was  shown  that  during 
the  bleaching  of  wood  pulp  and  esparto,  chlorine  combines 
with  the  residual  non-cellulose  constituents  of  the  pulp 
forming  organic  chlorinated  compounds,  some  of  which 
are  volatile  whilst  others  may  remain  fixed  on  the  fibres 
after  washing.  The  author  has  submitted  a  sample  of 
sulphite  wood-pulp  to  bleaching  experiments  under 
various  conditions.  He  has  used  both  calcium  and 
sodium  hypochlorites,  both  neutral  and  acid,  in  industrial 
proportions  and  in  excess.  After  bleaching,  the  products 
were  washed  and  dried.  They  were  then  heated  in  a 
Dennstedt's  combustion  apparatus  in  such  a  way  that 
the  organic  chlorinated  derivatives  were  determined  as 
far  as  possible  in  a  volatile  form,  whilst  the  chlorine 
remaining  in  the  ash  was  determined  separately.  The 
results  are  shown  in  the  following  table  : — 


Chlorine 

remaining 

Organic 

Total 

Bleaching  liquor. 

Ash, 

in  ash. 

chlorine. 

chlorine, 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Calcium  hypochlorite   . 

0-83 

0-011 

0-058 

0-069 

Do.,  double  quantity . . 

1-35 

0-014 

0-053 

0-068 

.Sodium  hypochlorite  . . 

0-47 

0-012 

0-071 

0-08:; 

Do.,  double  quantity.. 

0-80 

0-055 

0-059 

0-114 

Calcium     hypochlorite, 

0-36 

0-014 

0-052 

0-06(1 

Do.,  double  quantity.. 

0-48 

0-008 

0-067 

0-075 

Sodium      hypochlorite, 

0-37 

0-002 

0-049 

0-051 

Do.,  double  quantity.. 

0-68 

0-006 

0-047 

0-053 

0-60 

— 

0-012 

0-012 

Commercial       bleached  i 

sulphite  pulp    .... 

0-99 

0-011 

0-042 

0-053 
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In  spite  of  the  figures  recorded  for  the  organically  com- 
bined chlorine,  the  author  concludes  that  no  appreciable 
chlorination  of  the  pulp  takes  place  and  that  the  products 
of  the  bleaching  are  removed  during  the  process  of 
washing.  He  does  not  agree  with  Cross  and  Bevan 
in  their-  view  that  the  subsequent  discoloration  of  bleached 
pulps  is  due  to  the  presence  of  organic  chlorinated  deri- 
vatives, but  attributes  it  to  the  presence  of  oxycellulose. 

—J.  F.  B. 

Patents. 

Paper  machines  ;    Utilisation  of  waste  waters  from . 

B.    Schmidt,    Dresden,    Germany.     Eng.    Pat.     1903, 

Jan.  25,  1907. 
The  water  which  flows  from  the  first  part  of  the  paper 
machine  is  collected  in  a  separate  pit  from  the  water 
which  flows  from  the  suction  boxes,  couch-rolls  and 
presses.  The  water  first  mentioned  is  pumped  into  a 
settling  tank,  where  a  portion  of  the  clear  water  is 
eliminated,  whilst  the  portion  containing  the  useful 
ingredients  is  used  again  in  the  mixing  chest 
for  diluting  the  pulp.  The  waste  water  collected 
from  the  latter  parts  of  the  paper  machine  is  pumped  into 
a  settling  tank  situated  above  the  beating  engines  in  which 
the  solid  ingredients  are  utilised. — J.  F.  B. 

Paper-palp  from   new  fibres   without  the  use  of  alkalis  ; 

Preparation   of .     C.    Badoil.     Fr.    Pat.    382,439, 

Oct.  1,  1907. 
Plants  belonging  to  the  families  of  Urticaceai  and  Liliacece, 
including  agaves,  phormium  and  daffodils,  are  first 
subjected  to  a  mechanical  washing  process  to  remove  dirt ; 
they  are  then  boiled  with  water  until  soft,  separated 
into  filaments  by  a  crushing  process  and  returned  to  the 
boiler  in  the  same  water.  Finally  they  are  pressed  and 
washed  with  cold  water.  Such  treatment  may  suffice 
or  may  only  be  a  preliminary  to  the  usual  alkaline  treat- 
ments^ but  in  the  latter  case  smaller  quantities  of  chemicals 
are  required. — J.  F.  B. 

Printing  paper  ;   Process  for  the  preparation  of  while 

from  brown  wood  pulp.  E.  Kolb.  Ger.  Pat.  189,882, 
Oct,  1,  1905. 

Brown  wood  pulp  from  steamed  wood  is  bleached  electro- 

lytically  or  with  a  bleach-liquor  prepared  electrolytically 

from  common  salt. — A.  S. 

Sulphite-cellulose  ;     Process  for  the   preparation   of 

from  wood.  R.  Eichmann.  Ger.  Pat.  184,991.  May  31, 
1900. 

The  wood  is  first  subjected  to  the  action  of  gaseous 
sulphur  dioxide  and  is  then  boiled  with  sulphite  liquor 
in  the  usual  manner.  The  preliminary  treatment  may  be 
performed  with  dried  and  cooled  sulphur  dioxide  or  with 
the  vapours  containing  sulphur  dioxide  produced  by 
heating  the  sulphite  liquor  in  the  digester  before  intro- 
ducing the  wood.  It  is  claimed  that  by  this  process 
a  larger  yield  of  cellulose  «if  better  quality  is  obtained 
in  a  shorter  time  than  by  the  usual  method,  and  also  that 
weaker  sulphite  liquors  may  be  used. — A.  S. 

Celluloid   and   similar    products  ;     Manufacture   of . 

C.  Gillet  aine.     Fr.    Pat.  382,350,   Dec.  5,   1906. 

A  portion  of  the  camphor  or  similar  substance  ordinarily 
used  in  the  manufacture  of  celluloid  is  replaced  by  a 
mixture  of  resin  and  castor  oil.  The  proportions  of  oil 
and  resin  arc  variable  according  to  the  degree  of  pliability 

OT  rigidity  desired  ;  as  an  instance,  the  quantity  of  oil 
may  range  from  3  to  !'•  per  cent,  of  the;  resin. — J.  K.  II. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Strychnos  aculeata  ;   Active  principles  in  the  fruits  of . 

(Absence  of  strychnine.)     A.  Hebert.     J.  Pharni.  Chim., 
1908,  27,  151  —  155. 

Thk  fruits  of  Strychnot  aculeata,  used  bj   Che  natives  of 
the  Ivory-Coast  as  a  fish  poison    arc  found  to  contain  no 


strychnine,  and  only  a  trace  of  brucine,  not  exceeding 
0-05  per  cent,  in  the  kernels,  which  contain  the  most. 
A  principle  toxic  to  fish,  probably  a  glucoside,  is,  however, 
present.  The  addition  of  1  part  of  the  fruit  to  10,000 
parts  of  water  is  sufficient  to  kill  the  fish  contained  therein. 
In  small  doses,  this  substance  is  without  effect  on 
batrachians  and   mammals. — J.  O.  B. 

Atraclylis  gummifera  ;    Toxic  glucosidal  compound  in  the 

root  of .     F.   Angelico.     Archiv.   farmacol.,    1907, 

[2]  ;    Nouveaux  Remedes,  1908,  2*,  59. 

The  root  of  Atractylis  gummifera,  which  has  occasioned 
several  cases  of  fatal  poisoning,  cotitains  the  potassium 
compound  of  a  complex  glucoside,  to  which  the  formula, 
C3oH52K2S2018,  is  attributed.  When  this  substance  is 
treated  with  dilute  hydrochloric  or  sulphuric  acids,  or 
with  alkalis,  it  is  hydrolysed  ;  an  oily  product  which 
solidifies  on  cooling,  sulphuric  and  valeric  acids,  and  a 
pentose  sugar  are  formed.  When  warmed  with  strong 
sulphuric  acid,  it  evolves  a  powerful  odour  of  valeric 
acid  ;  and  the  liquid,  at  first  wine  red,  becomes  brownish 
then  gradually  violet.  After  some  hours,  the  liquid 
gradually  becomes  lighter  in  colour  and  deposits  a  violet, 
crystalline  precipitate.  This  gives  a  colourless  solution 
with  alkalis,  but  becomes  violet  again  on  acidifying. 
The  original  potassium  compound  is  shown,  by  physio- 
logical experiments,  to  be  the  toxic  principle  of  the 
root,— J.  O.  B. 

Micromeria     Chamissonis     (Yerba     Bucna)  ;      Chemical 

examination  of .     F.  B.  Power  and  A.  H.  Salway. 

J.  Amer.  Chem.  Soc,  1908,  30,  251—265. 

The  results  of  the  authors'  examination  of  Micromeria 
Chamissonis  (Benth.)  Greene  (syn.  M.  Douglassi,  Benth.) 
show  that  the  plant  contains  some  essential  oil,  resins, 
and  other  amorphous  substances,  and  the  following 
compounds  :  (1),  Xanthomicrol,  Ct5H10O4(OH)2,  a 
phenolic  substance  crystallising  in  fine,  lemon-yellow 
needles  melting  at  225°  C,  and  yielding  a  diacetyl  deri- 
vative melting  at  116°  C.  ;  (2),  an  alcohol,  micromerol; 
C33H5103.OH,2H20,  crystallising  in  fine,  colourless  needles 
melting  at  277°  C,  and  with  |a]D=+57?:  the  acetyl 
derivative  forms  colourless  needles  melting  at  188°  C., 
and  with  [a]D=+47-l°;  the  methyl  derivative, 
C33H5103.OCH3,H20,  melts  at  116°  C,  or  at  167°  C. 
when  anhydrous  ;  (3)  a  second  alcohol,  micromeritol,^ 
C3oH44Oo(OH)o,2H20,  crystallising  in  fine,  colourless 
needles,  melting  at  294u— 296°  C.  and  with  [a]D  =  +61-4°  ; 
the  diacetyl  and  monoacetyl  derivatives  melt  at  204°  and 
255°  C.  respectively  (all  the  above  substances  were  present 
to  the  extent  of  less  than  0-25  per  cent.) ;  (4),  hentria- 
contane,  C31H64,  m.pt,  66° — 67°  C.  ;  (5),  a  phytosterol, 
C27H460,H20,  m.pt.  135°  C.  ;  (6),  the  glycerides  of 
palmitic,  arachidic,  and  behenic  acids  ;  (7),  formic,  acetic, 
and  butyric  acids  in  the  free  state  ;  (8),  dextrose.  The 
total  amount  of  crude  resin  corresponded  to  3*5  per  cent, 
of  the  weight  of  the  plant,  and  most  of  the  above  crystalline 
substances  were  isolated  from  it.  The  amount  of  essential 
oil  obtained  by  direct  distillation  amounted  to  0*16  per 
cent,  of  the  weight  of  the  plant.  This  oil  had  a  pale 
yellowish- brown  colour,  an  agreeable  mint-like  odour 
and  had  the  sp.  gr.  0-9214  at  20°  C,  and  [a]D  =  — 22°  48' 
in  a  100  mm.  tube.  The  alcohols,  micromerol  and  micro- 
meritol,  have  the  same  general  formula,  CnH2n-1404 
as  lippianol  (this  J..  1907,  1159),  and  morindanol  (Chem. 
Nor.  Trans.,  1907.  91.  1918).  Both  appear  to  be  cyclic 
compounds  containing  a  benzene  nucleus.  —  F.  Shdn. 

Marrubiln,     EL     M.     Qordin.     .1.     Amer.     Chem.     Soc 
1 90S.  30.  2(15—271. 

Thk  bitter  principle  of  horehound  [Marrubium  vulgare, 

L.)  is  known  us  marrubiln,  Cm  H.j8().,.     The  plant  was 

extracted  with  cold  acetone,  the  solvent  distilled  off, 
and  the  residue  treated  with  light  petroleum  and  warm 
water.  The  insoluble  portion  was  taken  up  with  hot 
alcohol,  which  on  cooling  deposited  marrubiln.  After 
recrystallisation  this  melts  at  154-5 — 155-5°  C,  and 
boils  at  297—299°  C.  at  15  mm.  About  0-25  per  cent. 
(.1  pure  marrubiln  was  obtained.  It  crystallises  from 
alcohol  in  two  forms,  of  which  measurements  are  given. 

It    lias  \ci\u  ■   I   15  lis    at   24°  C.   in  acetone,  and   IB  Soluble 
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in  00  parts  of  alcohol  at  20°  C,  and  20.83.")  parts  of 
water  at  21  \V  c.  It  does  not  reduce  Fehling's  solution 
either  before  or  after  wanning  with  dilute  mineral 
•dds  :  it  contains  no  methoxyl  groups,  and  does  not 
decolorize  bromine.  It  contains  no  hydroxyl  or  earboxyl 
groups,  but  behaves  like  a  y-lactone.  Marrubic  aeid, 
CL|H^§Og.COOH,  was  obtained  by  treating  marrubiin 
With  alcoholic  potassium  hydroxide  and  acidifying.  This 
substance  melts  at  173 — 174°  C.  It  reduces  Fehling's  solu- 
tion and  has  [«]d=  +7-86°  at  21-5°  C.  in  acetone.  When 
heated  to  190°— 200°  C.  at  15  mm.,  the  acid  loses  a 
molecule  of  water  and  is  converted  back  into  marrubiin. 
Boiling  with  acetic  anhydride  has  the  same  effect.  Ethyl 
marrubate  crystallises  from  ether  and  light  petroleum  in 
large  heavy  crystals,  consisting  of  layers  of  leaflets.  Unlike 
marrubiin  and  marrubic  acid,  this  compound  is  tasteless. 
It  melts  at  87°  C,  and  when  heated  to  100°  C.  at  28  mm. 
it  loses  a  molecule  of  alcohol  and  passes  into  marrubiin. 

— F.  Shdn. 

Lavender  oil ;  Xotes  on .     P.  Jeancard  and  C.  Satie. 

Bull.  Soc.  Chim.,  1908,  3,  155—159. 

The  authors  give  further  tables  showing  the  influence  of 
altitude  on  the  composition  of  lavender  oil  (see  this  J., 
1900,  770).  After  examining  oils  from  plants  grown 
at  various  altitudes  and  in  different  years,  they  conclude 
that  a  true  oil  of  lavender  should  have  the  following 
constants :— sp.  gr.  at  15°  C,  0-880—0-8900 ;  optical 
rotation,  — 6°  to  — 10° ;  saponification  value  after  acetyla- 
tion.  above  160.  Adulteration  with  oil  of  aspic  brings 
the  optical  rotation  towards  zero,  and  lowers  the  saponifi- 
cation value.  The  monoacetate  of  glycerol  is  used  to 
adulterate  oils.  Such  oils  when  treated  with  4  or  5  vols, 
of  benzene  or  light  petroleum  shew  an  oily  layer,  which, 
when  warmed  with  potassium  bisulphate,  gives  the 
acrolein  reaction. — F.  Shdn. 

East  Indian  sandalwood  oil ;  [U.S.  P.  andB.P.]  requirements 

for .     A.  R.  L.  Dohme  and  H.  Engelhardt.     Amer. 

J.  Pharm.,  1908,  80,  51—55. 

The  experiences  recorded  in  England  by  Evans,  Sons, 
Lescher  and  Webb,  and  by  W.  J.  Bush  and  Co.  (this 
J.,  1907,  1027)  are  confirmed.  The  official  require- 
ments of  the  U.S.  P.  1900,  and  of  the  B.  P.  1898,  are  not 
met  by  a  large  percentage  of  normal  genuine  oil  distilled 
in  America,  on  the  commercial  scale,  from  East  Indian 
sandalwood  of  good  quality.  If  the  official  solubility 
test  of  1  :  5  or  1  :  6  in  70  per  cent,  alcohol  is  to  be  retained, 
the  temperature  at  which  it  is  performed  must  be  raised, 
and  specified  at  30°  C.  As  this  test  now  stands,  many 
normal  oils  will  not  respond  to  it,  not  even  one  containing 
97  per  cent,  of  santalol.  The  limit  of  official  figures  for 
optical  rotation  "  not  less  than  — 16°  or  more  than  — 20° 
at  25°  C,"  is  too  narrow  ;  the  first  figure  should  be  lowered 
to  — 12°.  Only  15  oils  from  30  different  samples  of 
sandalwood  distilled  by  the  authors  attained  the  lower 
limit,  od  =  — 16°;  and  the  main  distillate  of  5  special 
trials,  fell  far  below  this  figure.  The  percentage  of 
santalol  should  not  fall  below  90  per  cent.  This  is  the 
most  crucial  character  of  all,  and  renders  rigid  adherence 
to  limits  of  specific  gravity  or  optical  rotation  needless. 
If  figures  for  sp.  gr.  be  maintained,  they  should  range 
from  0-965  to  0-980  at  25°  C.  To  detect  crude  adulteration 
with  acid  resins  a  maximum  acid  value  might  be  given. 

—J.  O.  B. 

Essential    oils ;    Constituents    of .     Constitution    of 

aantene.     F.  W.  Semmler  and  K.  Bartelt,     Ber.,  1908, 
41,   385—389. 

When*  santene,  C0H14,  is  oxidised  by  ozone  or  potassium 
permanganate,  there  is  a  quantitative  yield  of  a  diketone, 
C9H,402  (this  J.,  1907,  1292).  This  diketone  when 
oxidised  with  excess  of  an  alkaline  solution  of  bromine, 
is  now  found  to  yield  <ra7w-cyclopentane-1.3-dicarboxylic 
acid,  C7H10O4,  as  the  principal  product.  This  acid 
melts  at  86°  C,  and  was  found  by  its  reactions  to  be 
identical  with  the  <ra»w-cyclopentane-L3-dicarboxylic 
acid  of  Wislicenus  and  Pospischill  (Ber.,  1898,  31,   1950). 


Hence  the  diketone,   C9H1403,   and  santene  must  have 
the  following  formula?  respectively  :  — 

CH3.CO.CH.  CH2  CH3.C.CH.CH2 

CH2|  ||CH2| 

CH3.CO.CH.  CH2  CH3.C.CH.CH0 

Diketone.  Santene. 

These  results  do  not  affect  the  constitution  of  7r-norborneol, 
previously  given  by  the  authors  (this  J.,  1907,  1253). 

— F.  Shdn. 

Tarragon      [Artemisia      dracunculus]  ;      Constituents     of 

essential     oil     of .     M.      Daufresne.       Bull.     Sci. 

Pharmacol.,  1908,  11.  Apoth.-Zeit.,  1908,  33,  115. 
Tarkagon  oil  contains  from  15  to  20  per  cent,  of  terpenes, 
C10H16  ;  one,  an  aliphatic  hydrocarbon,  contains  three 
double  linkages,  analogous  to  myrcene  and  ocymene, 
and  is  probably  identical  with  the  latter ;  another,  a 
hydrocyclic  hydrocarbon,  is  strongly  dextro-rotatory, 
and  very  like  phellandrene.  The  oil  also  contains  from  60 
to  75  per  cent,  of  methyl-chavicol  (estragol),  free  from 
anethol,  0-5  to  0-6  per  cent,  of  methoxycinnamic  aldehyde, 
and  5  to  20  per  cent,  of  higher  boiling  constituents,  which., 
when  heated,  separate  water,  and  form  lsevo-rotatory 
substances,  probably  aldols. — J.  O.  B. 

Dithymol ;  Preparation  of  and  action  of  bromine  on . 

H.    Cousin    and    H.    Herissey.     Compt.    rend.,    1908, 

146,  292—294. 
Dithymol  is  conveniently  prepared  by  dissolving  thymo 
in  a  large  quantity  of  water  and  oxidising  it  with  ferric 
chloride  during  several  days  at  about  15°  C.  The  preci- 
pitate formed  is  dissolved  in  dilute  sodium  carbonate 
solution  and  precipitated  again  by  acetic  acid  and  finally 
crystallised  from  alcohol.  The  pure  product  forms 
a  "hydrate,  C20H26O2  +  H20,  melting  at  100— 101°  C. 
and  when  anhydrous  "melts  at  164 — 165°  C.  It  does  not 
give  a  yellow  coloration  with  alkalis.  The  dibromide 
produced  by  brominating  in  chloroform  solution  forms 
yellowish-white  prismatic  crystals  melting  at  156 — 157°.C. 
and  on  further  treatment  with  bromine  gives  rise  to 
dibromodithymoquinone  which  separates  from  organic 
solvents  in  garnet-red  needles  decomposing  at  134°  C. 

— E.  F.  A. 

Tartaric  acid  in  tvine  lees,  tartar,  and  other  crude  substances 
containing  tartaric  acid ;  Goldenbcrg's  1907  method  for 

the  determination  of .     Chem.  Fabr.  vorm.  Golden  - 

berg,  Geromont  and  Co.  Z.  anal.  Chem.,  1908,  47, 
57—59. 
As  a  result  of  communications  with  a  number  of  chemists 
interested,  the  following  modification  of  Goldenberg's 
method  is  put  forward.  At  the  next  Internat.  Congress 
of  Applied  Chemistry  to  be  held  in  London,  in  1909,  the 
question  of  the  determination  of  tartaric  acid  is  to  be 
discussed,  and  it  is  hoped  that  the  method  or  some  modi- 
fication of  it  may  then  be  adopted  as  an  international 
basis  for  the  sale  of  all  crude  materials  containing  tartaric 
acid.  Six  grins,  of  substances  with  a  content  of  more 
than  45  per  cent,  of  tartaric  acid,  or  12  grms.  in  other  cases, 
are  digested  for  10  minutes  with  18  c.c.  of  hydrochloric 
acid  of  sp.  gr.  1-10.  The  mixture  is  then  rinsed  into  a 
200  c.c.  flask  and  made  up  to  the  mark.  After  well 
shaking,  the  liquid  is  filtered  through  a  dry  folded  filter 
into  a  dry  vessel.  100  c.c.  of  the  filtrate  are  transferred 
to  a  beaker  of  300  c.c.  capacity  containing  10  c.c.  of  a 
solution  of  potassium  carbonate  (66  grms.  K2C03  per 
100  c.c),  the  mixture  is  boiled  for  20  minutes,  the  whole 
rinsed  into  a  200  c.c.  flask,  cooled,  made  up  to  the  mark, 
well  shaken,  and  filtered  through  a  dry  folded  filter, 
100  c.c.  of  the  filtrate  are  concentrated  to  15  c.c,  then 
treated  gradually,  with  continuous  stirring,  with  3-5  c.c 
of  glacial  acetic  acid,  and  the  stirring  continued  for 
5  minutes  longer.  After  10  minutes,  100  c.c.  of  95  per 
cent,  alcohol  are  added,  the  whole  well  stirred  for  5 
minutes,  and  after  a  further  10  minutes,  filtered  with  the 
aid  of  the  pump,  and  the  filter  washed  with  alcohol  till 
the  washings  are  no  longer  acid.  The  filter  and  precipitate 
are  now  rinsed  into  a  porcelain  dish  with  200  c.c  of  hot 
water,   heated  to  boiling,  and   titrated   with  N/5  alkali 
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(standardised  against  pure  potassium  hydrogen  tartrate) 
with  neutral  litmus  paper  as  indicator.  In  order  to 
allow  for  the  volume  of  the  insoluble  matter  of  the  material, 
I  •■  Si  I  per  cent,  must  be  deducted  from  the  result  in  the 
case  of  substances  containing  less  than  45  per  cent,  of 
tartaric  acid,  0-30  per  cent,  for  substances  containing 
45 — GO  per  cent.,  and  0-20  per  cent,  for  substances  con- 
taining 00 — 70  per  cent,  of  tartaric  acid. — A.  S. 

Patents. 

Luetic  acid ;    Pre  pa  ratio  a    of    pure .       H.     and    F. 

Noerdlinger,  Florsheim,  Germany.  Eng.  Pat.  2(5,415, 
Nov.  29,  J907.  Under  Int.  Conv.,  Dec.  1.  1906. 
Pure  lactic  acid  can  be  prepared  from  technical  lactic 
acid  by  a  process  of  distillation  with  the  aid  of  a  current 
of  an  inert  gas.  The  water  is  first  expelled  and  then 
pure  lactic  acid  passes  over. — F.  Shdn. 

Chloral  and   esters  of   methyl  propanol  dialkamino   acids  ; 

Derivatives   of .     Soc.    Anon,    des   Etab.    Poulenc 

Freres  and  E.  Fourneau.     Fr.  Pat.,  382,787,  Dec.   17, 
1900. 

This  invention  relates  to  the  production  of  compounds 

of  chloral  and  alkylpropanol   dialkamino  acid   esters  of 

the  general  formula, 

NR2.CH2.C(CH3)(COOCnH2u+i).O.CH(OH).CCl3. 

When  chloral  is  allowed  to  stand  in  contact  with 
3-dimethylamino-2-methyl-propane-ol  acid  ethyl  ester, 
condensation  takes  place  and  a  substance  of  the  above 
type  of  constitution  is  produced.  This  boils  at  140 — 
142°  C.  at  22  mm.,  and  crystallises  from  light  petroleum 
in  large  quadrangular  prisms  melting  at  6b — 67°  C, 
soluble  in  organic  solvents,  but  insoluble  in  water.  The 
hydrochloride  crystallises  in  tine  needles  melting  at 
181°— 182°  C—  F.  Shdn. 

Camphor  from  pinene  hydrochloride  [chiefly  from  turpen- 
tine];    Preparation  of .     O.  L.  A.  Dubosc.     Fr.  Pat. 

382,790,  Dec.  17,  1906. 
The  acetate,  stearate,  or  phenate  of  sodium,  potassium, 
calcium,  barium,  magnesium,  or  zinc,  with  an  excess 
of  either  acetic  or  stearic  acid,  ot  phenol,  and  a  dehydrant 
are  shaken  with  the  solid  pinene  hydrochloride. 
The  borneol  ester  thus  formed  is  removed  by  distillation 
and  hydrolysed  and  oxidised  in  the  usual  manner  to 
obtain  camphor. — F.  Shdn. 

Formic  acid  ;    Decomposition  of  formates  for  the  production, 

of  concentrated .     Usines  des  Moulins,  Soc.  Anon. 

Fr.  Pat.  382,339,  Sept.  19,  1907.  Under  Int.  Conv., 
Sept.  10,  1907. 
Sulphuric  acid  is  previously  diluted  with  some  liquid 
containing  water,  such  as  commercial  formic  acid  and 
cooled.  The  heat  of  hydration  of  the  acid  is  thus  allowed 
to  escape.  The  diluted  sulphuric  acid  is  then  added  to 
the  formate  in  sufficient  amount  for  the  sulphuric  acid 
to  be  neutralised,  and  the  pure  formic  acid  separated 
by  distillation.— F.  Shdn. 

Hydrazine;     Process   for   producing .     P.    Rawc-nig, 

Fr.    Pat.   382,357,  Sept.  25,    1907.     Under  Int.   Conv., 
Nov.  22,  1900,  and  June  li.  1907. 

See  Eng.  Pat.  22,957  of  1907  ;  this  J.,  1908,  91.— T.  F.  B. 

'I'll  null  Icyhli  ami  nodi  pin  nyl  mil  hum  iiunn  is  ul  phi,  iiir         acids  ; 

Protest  for  preparing1  .     Act.-Ges.   f.   Anilinfabr. 

Ger.  Pat.  183,793,  Feb.  22,  1905. 
l''oi(\iAu>Kii ydk  is  allowed   to  react  with  a   mixture  of 
molecular    proportions    of    dimethylaniline    (or    diethyl- 
aniline)  and  dimethylanUwe-m-Bulpfconic  acid. — T.  F.  \i. 

Arom-atic  fluorine  compounds  from  diazo-  and  Uiraw- 
com  pun  mis  ;  Process  for  preparing by  decom- 
position with  concentrated  hydrofluoric  acid.  valentiner 
tmdSchwarz.    Qex.  Pat.  186,005,  Oct  I,  1905. 

About  40  per  cent.  <>f  the  theoretical  yield  of  aromatic 
fluorine  compound  is  obtained  by  treating  the  azo  com- 


pound with  concentrated  hydrofluoric  acid  in  presence 
of  ferric  chloride.  Other  processes  give  yields  of  6  to  20 
per  cent,— T.  F.  B. 

Phenylthiogly  collie    acid ;      Process    for    preparing . 

Kalle  und  Co.     Ger.  Pat.  181,658,  Nov.  1,  1905. 
o-Diazobenzoic  acid  is  treated  with  alkali  polysulphides, 
and  the  thio-derivative  thus  obtained  is  converted  into 
phenylthioglycol-o-carboxylic    acid    by    treatment    with 
chloracetic  acid. — T.  F.  B. 

Thiosalicylic  acid  (SH  :  COOH-l  :  2)  ;     Process  for  pre- 
paring   .     L.  Cassella  und  Co.     Ger.  Pat.  189,200, 

June  29,  1906. 
Thiosalicylic    acid    is    obtained    by    heating   o-halogen 
derivatives  of  benzoic  acid  with  alkali  sulphydrates  to  a 
high  temperature,  preferably  in  presence  of  copper  or  a 
copper  salt. — -T.  F.  B. 

Vanillin  from  guaiacol ;     Process  for  preparing by 

the  action  of  hydrocyanic  acid.  Roesler.  Ger.  Pat. 
189,037,  Oct.  24,  1906. 
Increased  yields  of  vanillin  (70  per  cent,  of  the  weight  of 
guaiacol  used)  may  be  obtained  by  treating  guaiacol 
with  hydrocyanic  acid,  hydrochloric  acid,  and  zinc  chloride 
in  presence  of  infusorial  earth. — T.  F.  B. 


XXL— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Gelatin  ;     Physical   modifications  of in   presence  of 

electrolytes    and    non-electrolytes.     J.    L.    des    Bancels. 
See  XIV. 

Patents. 

Photographic  emulsions,  printing  paper,  and  the  obtain- 
merit  of  permanent  photographs.  %  J.  de  Ruiter,  Bandveng, 
Java.     Eng.  Pat.  13,736,  June  13,  1907. 

See  Fr.  Pat.  380,502  of  1907  ;  this  J.,  1908,  140.— T.  F.  B. 

Photographic  pictures  and  printing  plates  ;     Preparation 

of from  colloid  films  by  means  of  bichromate.     W. 

Triepel.     Fr.  Pat.  380,775,  Aug.  12,  1907.     Under  Int. 
Conv.,  Sept.  11,  1906. 

See  Eng.  Pat.  19,889  of  1907  ;  this  J.,  1908,  140.— T.  F.  B. 

Photographic  developers.     Chem.  Fabr.  auf.  Aktien  vorm. 
E.  Schering.     Fr.  Pat.  382,367,  Sept.  27,   1907. 

The  condensation  products  of  ;;-aminophenol  with 
aromatic  aldehydes  can  be  readily  reduced,  for  instance, 
by  zinc  dust  in  alkaline  solution,  to  arylalkyl-/>-amino- 
phenols,  HO.C'H4.NHCH2R,  which  are  of  value  as 
photographic  developers.  Their  salts  are  stable  in  air, 
and  are  soluble  in  water.  The  bases  themselves  are 
sparingly  soluble  in  water,  and  soluble  in  alcohol,  ether, 
and  alkali  hydroxide  solutions.  The  preparation  ■  of 
benzyl-p-aminophonol  and  of  anisyl-/>-aminophenol  is 
described  in  detail. — T.  F.  B. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Jfitrocelltdoses  ;      Decomposition    curves    <>i    some . 

0.  W.  Willcox.     J.  Amrr.  Chem,  Soc.  1908,  30,  271  — 
281. 

The  author  used  the  Obermuller  apparatus  in  studying 
the  decomposition  of  nitrocellulose  (sec  lliis  .1..  |(.l().">.  347). 
The   samples   examined    wire   "  decanitrocelluloses "    of 

about  12" 60  per  cent,  nitrogen  content  and  99  per  cent. 
Solubility  in  ether-alcohol.  The  nitrocellulose  was  heated 
to  140' ('.  in  vacuo  and  tin  pressure  read  off  every  15 
minutes.  During  the  first  four  periods  the  gases  were 
allowed  to  accumulate  and  exert  pressure;  after  the 
first  hour  the  gases  were  continually  withdrawn  during 
the  odd    periods,   and   allowed    to  accumulate  during  the 

even  periods.     Curves  showing  'lie  relation  between  time 
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and  pteoourc  are  then  given.  For  a  nitrocellulose  oi 
good  quality,  the  author  finda  that  tin-  curve  after  the 
end  of  tlie  first  hour  ("  constant  initial  pressure  ")  shows 
a  step-like  character,  being  made  up  of  several  approxi- 
mately horizontal  portions  connected  by  inclined  straight 
lines.  —  F.  Shdn. 

faaMtii  powder;     Beaidmi   from and  its  effect  on 

the  formation  of   nut  in  guns.     G.   van  Pittius.     Proe. 
VI.  Intern.  Congress  Appl.  Ghent.,  Rome,  2,  553. 

Fob  these  experiments  two  explosives  were  used,  (1)  Nobel 
powder  :  40  per  cent,  of  nitroglycerin,  GO  per  cent,  of 
nitrocellulose,  and  (2)  a  nitrocellulose  powder,  both  in 
the  form  of  graphited  Hakes.  The  charge  of  the  former 
was  2*06  guns.,  and  of  the  latter  2*4  grins.  These  powders 
were  used  in  a  lio  mm.  gun  which  was  washed  after  each 
5  shots.  60  shots  for  each  powder,  and  the  washings 
united  and  examined.  The  solution  from  the 
Nobel  jiowder  was  feebly  alkaline,  contained  5  mgrnvs. 
of  insoluble  matter  (graphite  and  oxides  of  iron  and 
copper).  The  soluble  residue  weighed  230  mgrms.,  being 
about  0-2  per  cent,  of  the  powder  used.  Analysis  showed 
this  residue  to  consist  of  potassium  carbonate,  57  per  cent.  ; 
potassium  chloride,  38  per  cent.  ;  potassium  antimoniate, 
11  per  cent.  ;  and  traces  of  iron  and  sulphate.  Nitrates, 
nitrites,  chlorates,  cyanides,  ferrocyanides.  sulphides,  and 
ammonia  were  absent.  The  solution  from  the  nitrocellulose 
powder  was  faintly  alkaline,  contained  an  insoluble  residue 
of  15  mgrms.  (graphite,  oxides  of  copper  and  iron  and 
traces  of  antimony  trisulphide).  The  soluble  residue 
weighed  150  mgrms.,  being  about  0-1  per  cent,  of  the 
powder  used.  Analysis  of  the  residue  gave  the  following 
results :  potassium  ferrocyanide,  17  per  cent.  ;  am- 
monium carbonate,  17  per  cent.  ;  ferric  chloride,  13  per 
cent.  ;  potassium  carbonate.  31  per  cent.  ;  calcium 
chloride,  10  per  cent.  ;  copper  sulphate,  7  per  cent.  ; 
potassium  antimoniate,  5  per  cent.  ;  absent  were  nitrates, 
nitrites,  chlorates,  cyanides,  and  sulphides.  The  results 
of  both  analyses  show  that:  (1)  the  residues  contain 
no  oxidising  materials  which  could  attack  and  rust  the 
gun ;  (2)  the  residue  from  the  nitrocellulose  powder, 
on  the  contrary,  contains  reducing  substances  ;  (3)  both 
residues  contain  carbonates,  and  are  alkaline,  showing  that 
the  rusting  is  not  produced  by  free  acids  ;  (4)  the  antimony, 
sulphates,  chlorides  and  the  potassium  came  from  the 
primer,  the  iron  from  the  gun,  the  copper  from  the  copper- 
nickel  jacket  of  the  bullet  and  the  calcium  from  the 
powder,  which  contained  traces  of  calcium  carbonate. 
Experiments  were  made  with  different  salt  solutions  to 
determine  which  salts  produce  most  rusting.  Pieces  of 
a  gun  were  immersed  separately  in  the  following  solutions  : 
calcium  chloride,  potassium  chloride,  potassium  sulphate, 
potassium  ferrocyanide,  potassium  hydrogen  carbonate, 
and  a  mixture  of  potassium  carbonate  and  potassium 
hydroxide,  and  suspended  in  a  room  as  free  as  possible 
from  acid  vapours.  These  solutions  produced  rust  in  the 
following  order  :  calcium  chloride  most,  then  potassium 
chloride,  sulphate  and  ferrocyanide  ;  the  potassium  hydro- 
gen carbonate  and  the  mixture  of  potassium  carbonate  and 
potassium  hydroxide  produced  only  a  trace  of  rust.  The 
chlorides  therefore  produce  most  rust  on  account  of 
their  hygroscopicity.  Accepting  the  general  belief  that 
not  the  oxygen  of  the  air  directly,  but  the  oxygen  in  the 
water  in  presence  of  carbon  dioxide  is  the  cause  of  rusting, 
these  researches  show  that  none  of  the  residues  from  the 
powders  are  in  themselves  rust  producers  but  become 
so  after  a  time  because  they  are  hygroscopic  and  in 
contact  with  the  air.  To  most  effectively  prevent  rusting 
in  guns  they  should  be  washed  out  immediately  after  each 
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Patent. 


Nitroglycerine  explosives  ;    Method  of  making  plastic . 

Rheinische  Dynamitfabrik,  Coin,  Germany.     Eng.  Pat. 

1784,  Jan.  23,  1907.  Under  Int.  Conv.,  Feb.  10,  1906. 
The  explosive  is  made  by  adding  an  "  auxiliary  gelatin  " 
to  nitroglycerin  explosives,  more  especially  to  gelatin- 
dynamite,  the  object  of  this  addition  being  to  render 
the  explosives  less  dangerous  to  handle  and  more  proof 
ii^'iinst  fire-damp.     The  "  auxiliary  gelatin  "  is  made  with 


water,  ammonium  nitrate,  starch  or  other  amylaceous 
material,  and  some  "  drying  salt "  such  as  ammonium 
chloride. — F.  Shdn. 


XXIII.— ANALYTICAL    CHEMISTRY. 

INORGANIC— QUALIT  ATI VE. 

Sodium  sulphite  in  the  presence  of  sodium  sulphate  and 
thiosulphate  ;  Detection  of  — — ■.  F.  E.  Weston  and 
C.  W.  Jeffreys.     See  VII. 

INORGANIC— QUANT  IT  ATI  VE. 

Permanganate ;    Titration  with ■  in  presence  of  hydro- 

chloric  acid.  T.  W.  Harrison  and  F.  M.  Perkin. 
Analyst,  1908,  33,  43—47. 
As  the  result  of  their  experiments  the  authors  conclude 
that  permanganate  cannot  be  employed  for  exact  titra- 
tions of  solutions  of  ferrous  salts,  if  the  latter  contain 
hydrochloric  acid.  It  is  shown  that  dilution  up  to  a 
volume  of  500  c.c.  does  not  affect  the  sensitiveness  if 
the  solution  be  acidified  with  sulphuric  acid  alone,  but 
that  if  hydrochloric  acid  be  present,  the  quantity  of 
permanganate  required  for  the  titration  is  increased  and 
dilution  appears  to  be  disadvantageous.  The  addition 
of  certain  salts,  such  as  potassium  sulphate,  magnesium 
sulphate,  borax,  sodium  acetate,  mercuric  sulphate, 
manganous  sulphate,  and  phosphoric  acid,  in  order  to 
retard  the  action  of  hydrochloric  acid  on  permanganate, 
was  without  the  desired  effect  except  in  the  case  of 
manganous  sulphate.  The  retarding  action  of  this  salt 
was  distinct,  but  the  end  reaction  of  the  titration  was 
somewhat  obscured. 

In  the  discussion  which  followed  the  reading  of  the 
paper,  O.  Hehner  said  that  hydrochloric  acid  solutions  of 
ferrous  salts  could  be  titrated  accurately  with  perman- 
ganate if  Fresenius's  directions  were  followed.  Fresenius 
operated  in  very  dilute  solutions,  and  added,  after  the 
titration,  to  the  same  liquid  a  second  measured  volume 
of  the  ferrous  solution,  titrated  again  with  permanganate, 
and  repeated  this  twice  more,  always  in  the  same  solution, 
taking  only  the  figures  obtained  in  the  third  and  fourth 
titrations,  which  are  constant  whilst  those  of  the  first 
and  second  titrations  are  too  high.  The  chlorine  which 
is  liberated  by  the  action  of  the  hydrochloric  acid  on  the 
permanganate,  and  which  in  the  first  and  second  titrations 
causes  an  excessive  consumption  of  permanganate,  reaches 
equilibrium,  and  then  no  longer  interferes.  (See  Loew- 
enthal  and   Lenssen,   Z.  anal.  Cheni.,  1801,  1,  329.   361). 

— W.  P.  S. 

Silver  and  copper  ;    Electrolytic  separation  of .     H.  W. 

Gillett.     J.  of  Physical  Chem.,  1908,  12,  20—27. 

On  account  of  the  difference  of  0-65  to  0-85  volt  in  the 
decomposition  voltages  of  silver  and  copper  in  ammoniacal 
tartrate  solutions,  this  electrolyte  can  be  successfully 
employed  for  the  analytical  separation  of  these  metals. 
With  rapid  rotation  of  the  anode  a  current  density  of 
0-45  ampere  per  sq.  dm.  can  be  employed  at  70°  C,  and 
good  adherent  deposits  of  silver  are  obtained  showing 
close  concordance  with  the  theoretical  values.  The 
copper  is  best  determined  subsequently  in  an  ordinary 
sulphuric  and  nitric  acid  solution. — R.  S.  H. 

Copper  ;     Electrolytic  determination  of   minute  quantities 

of .     E.  E.  Froe.     J.  of  Physical  Chem.,  1908,  12, 

28—29. 
Employing  a  small  platinum  wire  spiral  as  cathode,  the 
author  has  successfully  determined  quantities  of  copper 
as  small  as  005  mgrm.  About  25  c.c.  of  electrolyte  are 
employed  containing  2  to  4  per  cent,  of  nitric  acid  and 
a  few  drops  of  sulphuric  acid.  Uniformly  good  deposits 
are  ofjtained  from  solutions  containing  nothing  but  copper 
salts  and  acids ;  if,  however,  carbon  (organic  matter) 
or  platinum  are  present  in  the  solution,  the  deposit  is 
black  and  loosely  adherent,  and  re-precipitation  of  the 
metal  is  necessary. — R.  S.  H. 


248 


Cl.  xxiii.— analytical  chemistry. 


[March  16,  1908. 


Manganese  ;    Detection  and  determination  of  traces  of . 

Duyk.  Ann.  Chim.  anal,  appl.,  1907,  12,  465—466. 
When  a  moderately  alkaline  10  per  cent,  solution  of 
potassium  hypochlorite  is  boiled  with  a  trace  of  a  man- 
ganese salt,  and  then  a  drop  of  a  10  per  cent,  solution 
of  cupric  sulphate  is  added,  a  precipitate  of  cupric  oxide 
is  at  first  formed.  On  continuing  the  heating,  the  man- 
ganese is  entirely  dissolved,  with  the  production  of  a 
fine  violet  colour  in  the  supernatant  liquid,  due  to  the 
formation  of  potassium  permanganate.  The  reaction  is 
very  sensitive  ;  the  presence  of  0-00025  grm.  of  man- 
ganese may  be  thus  detected.  The  reaction  will  also 
serve  for  the  colorimetric  determination  of  manganese. 

—J.  O.  B. 

Titanium;  Volumetric  determination .     H.  D.  Newton. 

Amer.  J.  Science,   1908,  25,   130—132. 

Titanic  acid  is  reduced  by  zinc  in  an  atmosphere  of 
hydrogen,  an  excess  of  ferric  sulphate  is  added  and  the 
ferrous  sulphate  formed  estimated  by  titration  with 
potassium  permanganate.  The  reaction  between  the  salts 
of  iron  and  titanium  takes  place  according  to  the  following 
equation  :  Ti2(S04)3  +  Fe2(S04)3  =  2Ti(S04)2  +  2FeS04. 
The  solution  containing  titanic  acid  in  the  presence  of 
sulphuric  acid  is  introduced  into  a  flask  of  about  100  c.c. 
capacity  fitted  with  delivery  tube  and  separating  funnel. 
A  definite  amount  of  zinc  containing  a  known  amount  of 
iron  is  added,  and  the  flask  gently  heated,  an  atmosphere 
of  hydrogen  being  kept  above  the  liquid  until  all  the  zinc 
is  dissolved  and  the  solution  cooled.  An  excess  of  ferric 
chloride  is  then  added  through  the  separating  funnel  and 
the  flask  filled  to  the  neck  with  cold,  freshly  distilled 
water.  The  contents  of  the  flask  are  then  poured  into  a 
litre  flask  containing  more  cold  distilled  water,  and  the 
whole  titrated  with  Ar/10  potassium  permanganate  solution. 

—0.  F.  H. 

Tungstic  acid ;    Separation  of from  phosphoric  acid. 

G.  von  Knorre.     Z.  anal.  Chem.,  1908,  47,  37—57. 

Attempts  to  utilise  the  quantitative  precipitation  of 
tungstic  acid  by  benzidine  hydrochloride  (this  J.,  1905, 
292)  for  the  separation  of  this  acid  from  phosphoric  acid, 
were  not  wholly  successful,  the  benzidine  phosphate 
not  being  easily  enough  dissolved  to  allow  of  more  than 
an  approximate  separation.  Good  results  were  obtained, 
however,  with  tolidine  hydrochloride,  and  this  reagent 
is  also  to  be  preferred,  in  many  cases,  to  benzidine  hydro- 
chloride for  the  determination  of  tungstic  acid,  as  the 
precipitate  filters  well  even  without  the  addition  of 
sulphuric  acid  such  as  is  required  in  precipitating  with 
benzidine  hydrochloride.  For  the  separation  of  tungstic 
and  phosphoric  acids,  300 — 400  c.c.  of  a  dilute  solution 
of  the  substance  containing  the  two  acids  is  treated  with 
about  3  c.c.  of  hydrochloric  acid  of  sp.  gr.  112.  then 
heated  to  boiling,  and  the  tungstic  acid  precipitated  with 
excess  of  tolidine  hydrochloride  solution  (20  grms.  of 
o-tolidine  and  28  c.c.  of  hydrochloric  acid  of  sp.  gr.  1-12 
per  litre).  After  thorough  cooling,  the  precipitate  is 
filtered  off,  washed  with  a  dilute  solution  of  tolidine 
hydrochloride,  and  incinerated  in  a  platinum  crucible. 
The  residue  is  fused  with  sodium  carbonate,  the  cooled 
product  dissolved  and  the  precipitation  repeated.  The 
final  precipitate,  after  washing,  is  dried  and  incinerated, 
and  the  resulting  tungsten  trioxide  weighed. — A.  S. 


I  ron  vanadate  ;  Technical  analysis  of  — 
See  X. 


A.  M.  Wilson. 


Phosphorus    in    slid  ;     Determination    of .     F.     W. 

Hinrichsen.     See  X. 

Tungsten  and  chromium  in  steel  ;    Determination  «/ . 

F.   W.  Hinrichsen.     See  X. 

Arsenic  in  ons  ;    Rapid  method  for  tin  determination  of 
.      H.    E.   Hooper.     Set    X. 

Tungstic  add  in  tungsten  ores  ;     Determination  of . 

J.   B.   Ekele>    and  (.'.   1).   Krndall,  jun.     See  X. 


ORG  A  NIC'—Q  UA  LIT  A  TIVE. 

Cholesterol ;     Colour    reaction   of due   to   oxidation. 

J.  Lifschutz.     Ber.,  1908,  41,  252—255. 

The  characteristic  colour  reactions  and  absorption 
spectra  obtained  by  the  addition  of  concentrated  sulphuric 
acid  to  a  solution  in  glacial  acetic  acid  of  the  first  oxidation 
products  of  cholesterol  may  be  used  for  the  identification 
of  that  substance.  The  peroxides  of  organic  acid  radicals 
are  excellent  oxidising  agents  for  the  purpose.  Thus,  if 
a  few  mgrms.  of  cholesterol  be  dissolved  in  2  to  3  c.c.  of 
glacial  acetic  acid,  and  the  solution  boiled  with  a  few 
particles  of  benzoyl  peroxide,  and  treated,  when  cold, 
with  4  drops  of  concentrated  sulphuric  acid,  a  blue-violet 
or  blue-green  coloration  appears  at  the  bottom  of  the 
tube.  On  shaking  the  contents  of  the  tube,  the  colour 
becomes  violet-red,  changing  to  blue  (violet  by  transmitted 
light)  and  finally,  after  long  standing,  to  green  ;  or  it 
becomes  green  immediately.  This  difference  depends 
upon  the  proportion  of  benzoyl  peroxide  used,  and  the 
consequent  formation  of  the  first  oxidation  product  of 
cholesterol,  the  so-called  oxycholesterol  ester,  (CocH^O^O, 
or  of  the  further  oxidation  product,  oxycholesterol, 
C26H4402.  The  sensitiveness  of  the  reaction  in  a  layer  of 
12  to  15  mm.  is  1  :  10,000,  and  the  test  is  thus  less  sensi- 
tive than  Liebermann's  cholestol  reaction,  though  it  has 
the  advantages  that  the  absorption  spectrum  (bands 
between  C  and  d  in  the  red)  are  plainly  perceptible  even 
in  the  presence  of  impurities  (resins  and  hydrocarbons), 
and  that  there  is  no  risk  of  by-reactions  being  caused 
by  a  rise  of  temperature.  The  new  reaction  may  be  used 
for  the  identification  of  oxycholesterol  in  animal  organs. 
Oxidation  of  cholesterol  by  means  of  benzoyl  peroxide 
is  a  much  better  method  of  preparing  oxycholesterol  than 
the  old  method  of  oxidation  with  permanganate.  The 
"  combined  cholestol  reaction  "  may  be  employed  for 
the  detection  of  unaltered  cholesterol  in  the  product. 
Thus  the  addition  of  an  equal  volume  of  acetic  anhydride 
to  the  acetic  acid  solution  of  the  oxycholesterol  after  the 
treatment  with  sulphuric  acid  causes  an  acceleration  of 
the  appearance  of  the  last  (green)  stage  with  its  charac- 
teristic absorption  bands  in  the  spectrum  ;  but  if  traces 
of  unaltered  cholesterol  were  also  present,  the  colour  and 
absorption  spectrum  of  the  oxycholesterol  solution  dis- 
appear in  a  short  time,  giving  place  to  the  coloration  and 
totally  distinct  absorption  spectrum  of  Liebermann's 
cholestol  reaction. — C.  A.  M. 

Salicylic  aldehyde  intended  for  use  in  Komurowskifs 
reaction  [for  detection  of  fusel  oil  in  spirit]  ;  Examina- 
tion of .     H.  Kreis.     Chem.-Zeit.,  1908,  32,  149. 

The  author  has  had,  his  attention  drawn  to  the  fact  that 
samples  of  so-called  pure  salicylic  aldehyde  are  on  the 
market  which  are  not  suitable  for  carrying  out  Komarow- 
sky's  reaction  (set  this  ,1.,  1903.  1017,  1259).  He  therefore 
gives  the  following  simple  methods  of  ascertaining  the 
suitability  of  a  particular  specimen  of  the  aldehyde  for 
the  purpose.  If  alcohol  free  from  fusel  oil  is  available, 
the  best  way  is  to  perform  a  blank  test  with  the  salicylic 
aldehyde.  In  other  cases,  throe  drops  of  the  salicylic 
aldehyde  solution  are  mixed  with  ten  drops  of  concen- 
trated sulphuric  acid.  Pure  salicylic  aldehyde  gives  a  light 
orange-red  colour,  whilst  impure  specimens  give  more  or 
less  dark  brownish-red  colours.  On  the  further  addition 
of  5  c.c.  of  95  per  cent,  alcohol,  the  pure  aldehyde  yields  a 
colourless  liquid,  whilst  impure  preparations  give  rod 
solutions.      A.  S. 

Milk;    Rapid  determination  of  potassium  bichromatt    in 
.     Couere.    See  Will. I. 

0BGA  NIC— QUA  NT  IT. \  77  YE. 

Extracts  [<-/  malt]  ;    Determination  of .     (!.  C.  Jones. 

See  XVII. 

Diastolic   power;      Determination   of   -    —   l>y   Untner1* 

method.    G.  ('.  . ) ones.     See  Wll. 

Ben  j  io    in    illuminating   gas  ;     Determination    of , 

L  M.  Dennis  and  S.  S.  .McCarthy.    See  II. 
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Tungstic  acid   in   tungsttn    arcs;     Determination  of . 

J.  B.  Ek«ley  and  (i.  IX  Kendall,  jnn.     See  X. 

Wuttr  ;     Determination    of in    skins    and    leather. 

P.   Xioolardot.     See  XIV. 

Starch  ;    Polarimetric  determination   of .      E.    Ewers. 

See  XVI. 

Starch    in    barley;     Polarimttric    determination    of . 

O.  Wenglein.     Sec  XVI. 

Tartaric  acid  in  iriiu  Ins.  tartar,  and  other  crude  substances 
containing  tartaric  acid  ;  doldenberg's  1907  method  for 
the  determination   of .     See   XX. 


XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 

Pyridine  bases  as  lialogen  carriers  ;    Use  of .       W.  E. 

Cross  and  J.  B.  Cohen.     Chem.  Soc.  Proc,  1908,  24,  15. 

The  authors  have  shown  that  the  process  of  halogen 
substitution  in  the  case  of  aceto-/)-toluidide  and  other 
amides  is  preceded  by  the  formation  of  additive  com- 
pounds (Chem.  Soc.  Proc,  1907,  23,  326),  but  attempts  to 
effect  substitution  in  a  similar  manner  by  means  of  the 
additive  compounds  of  the  pyridine  bases  with  bromine, 
failed. 

The  result,  however,  suggested  the  possibility  of 
employing  these  bases  as  halogen  carriers,  an  anticipation 
which  has  been  confirmed  b}'  the  following  experiments  : — 
Chlorobenzene. — Chlorine  was  passed  into  50  grams  of 
benzene  containing  a  few  drops  of  pyridine,  and  the 
mixture  was  warmed  to  50°.  The  action  proceeded 
rapidly  with  evolution  of  hydrogen  chloride.  The  pro- 
duct was  shaken  with  alkali,  dehydrated,  and  distilled. 
Some  unchanged  benzene  and  a  little  dichlorobenzene 
were  separated.  The  yield  of  pure  chlorobenzene  was 
30  grams.  Chlorotoluenes. — The  chlorination  proceeds  at 
the  ordinary  temperature.  From  43  grams  of  toluene, 
25  grams  of  mixed  chlorotoluenes  were  obtained,  b.p. 
150 — 165°,  together  with  a  few  grams  of  higher  boiling 
products.  Bromobtnzene. — A  few  drops  of  pyridine  were 
added  to  a  mixture  of  50  grams  of  benzene  and  120  grams 
of  bromine,  which  were  warmed  to  25°  in  the  water-bath. 
The  action  proceeds  vigorously  with  the  evolution  of 
hydrogen  bromide.  The  temperature  was  finally  raised  to 
65—70°.  The  crude  product,  which  boiled  at  148—158°, 
amounted  to  60  grams.  The  same  result  was  produced 
with  quinoline  and  wo-quinoline.  Dibromobenzene. — The 
p-dibromo-compound  was  obtained  in  a  similar  manner. 
From  33  grams  of  bromobenzene,  20  grams  of  the  para- 
compound,  m.  p.  87°,  were  obtained,  the  remainder  being 
unchanged  bromobenzene.  No  ortho-compound  was 
detected.  Bromotoluene. — Fifty  grams  of  toluene  yielded 
87  grams  of  bromo-toluene,  b.  p.  178 — 182°.  4-6'Woro-l- 
bromotoluene. — Fifty-five  grams  of  p-chlorotoluene  gave 
56  grams  of  chlorobromotoluene,  b.  p.  220 — 235°,  and  a 
small  quantity  of  lower  and  higher  boiling  products. 
a-Bromonaphthalene. — The  a-compound  was  prepared  by 
dissolving  25  grams  of  naphthalene  in  100  c.c.  of  chloro- 
form and  adding  36  grams  of  bromine  and  a  few  drops 
of  pyridine.  The  mixture  was  left  in  the  cold  for  twenty- 
four  hours.  After  purification,  35  grams  of  n-bro mo- 
naphthalene  were  obtained,  b.  p.  276 — 278°. 

Sulphur  on  hydrocarbons ;    Action  of .     C   Capelle. 

Bull.  Soc.  Chim.,  1908,  3,  150—154. 

Acetylene,  carefully  purified  and  dried,  was  passed  over 
the  surface  of  melted  sulphur  in  a  retort.  The  retort  was 
heated  till  there  was  a  slight  glow,  when  the  heating  was 
discontinued.  The  products  of  the  reaction  were  collected 
in  a  flask  containing  carbon  bisulphide.  On  fraction- 
ation, thiophthene,  C6H4S2,  was  obtained  as  an  oil  boiling 
at  225°  C.  This  was  confirmed  by  the  formation  of  the 
picric  acid  compound,  C6H4S2,C6H2(NOo)30H,  melting  at 
134'  C.  The  thiophthene  remained  liquid  at  — 10°  ft, 
but  it  was  solidified  by  using  a  mixture  of  solid  carbon 
dioxide  and  ether,  and  formed  small  groups  of  radiating 
needles. — F.  Shdn. 


Complex  chemical  compounds  ;    Decomposition  of in 

a  vibrating  magnetic  field.  J.  Rosenthal.  Sitzungsber. 
Kgl.  Pr.  Akad.  Wiss.  Berlin,  1908,  20—26. 
If  an  electric  current  be  passed  through  a  solenoid,  and 
an  electrolytic  interrupter  interposed  in  the  circuit,  or  if 
a  solenoid  be  brought  into  the  secondary  circuit  of  a  flame 
arc  with  an  alterable  self-inductance  and  a  "capacity," 
then  at  a  current  strength  of  5 — 10  amperes,  vibrations 
are  produced  which  exert  a  chemical  action  on  complex 
substances  brought  within  the  solenoid.  For  each  sub- 
stance a  definite  frequency  is  required  for  chemical  action 
to  be  induced  ;  in  the  case  of  starch  the  requisite  fre- 
quency is  440 — 480  vibrations  per  second.  Similar 
effects  are  obtained  whether  an  interrupted  direct  current 
or  an  alternating  current  be  employed.  When  subjected 
to  this  action  starch  paste  is  gradually  liquefied,  loses  its 
power  of  giving  a  reaction  with  iodine,  becomes  capable 
of  dissolving  cupric  hydroxide,  and  finally  shows  strong 
cupric-reducing  power.  The  starch  molecule  thus  under- 
goes a  hydrolytic  decomposition  quite  similar  to  that 
caused  by  diastatic  ferments.  In  an  analogous  manner, 
proteins  are  split  up  into  albumoses  and  peptones. — A.  S. 

Peroxydase  ;    The  active in  tyrosinase.       A.   Bach. 

Ber.,    1908,    41,    216—220.     (Compare   this   J.,    1906, 

649.) 
The  colour  of  the  black  oxidation  product  formed  by 
the  action  of  vegetable  tyrosinase  on  tyrosine  can  be 
discharged  by  dilute  potassium  permanganate  in  sulphuric 
acid  solution.  This  affords  a  simple  and  accurate 
volumetric  method  of  following  the  action  of  the  ferment. 
In  suitable  dilution,  hydrogen  peroxide  has  no  influence 
on  freshly  prepared  normal  tyrosinase.  On  older 
preparations,  however,  the  addition  of  hydrogen  peroxide 
has  a  markedly  favourable  influence,  and  this  is  greater 
the  weaker  the  activity  of  the  original  ferment  solution. 
This  loss  of  activity  is  due  to  the  partial  destruction  of 
the  oxygenase  which  can  be  replaced  by  hydrogen 
peroxide.  On  shaking  the  fungus  extract  with  magnesium 
carbonate,  a  partial  separation  of  the  peroxydase  from 
its  oxygenase  is  achieved,  as  the  magnesium  carbonate 
retains  far  more  peroxydase  than  oxygenase.  When 
extracted  with  water  after  drying,  the  precipitate  gives 
an  extract  which  on  the  addition  of  hydrogen  peroxide 
is  active  towards  tyrosine.  Precipitation  with  methyl 
alcohol  gives  a  similar  partial  separation.  The  peroxydase 
contained  in  tyrosinase  remains  almost  unaltered  on 
keeping,  whereas  the  corresponding  oxygenase  vanishes. 

— E.  F.  A. 

Tyrosinase  ;    Nature  of  action  of .     A.  Bach.     Ber., 

1908,  41,  221—225. 
The  action  of  tyrosinase  (from  Russula  delica)  on  tyrosine 
was  followed  by  titration  with  dilute  potassium  per- 
manganate in  presence  of  sulphuric  acid  (see  foregoing 
abstract).  The  quantity  of  tyrosine  changed  increases 
with  the  amount  of  ferment  but  more  slowly  than  this, 
whilst  the  reaction  ceases  sooner  in  more  concentrated 
ferment  solutions.  For  equal  amounts  of  change  the 
product  of  ferment  concentration  and  time  is  a  constant 
in  accordance  with  mass  action,  provided  the  middle 
part  of  the  change  is  studied.  An  increase  of  tyrosine 
proportionately  increases  the  amount  changed  by  a 
given  quantity  of  ferment.  This  holds  both  for  the 
initial  and  middle  stages ;  subsequently  the  ferment 
itself  becomes  affected  and  this  takes  place  the  more 
rapidly  the  greater  the  concentration  of  ferment 
substance  acted  upon. — E.  F.  A. 

Peroxydase  ;  Behaviour  of towards  light.       A.  Bach. 

Ber.,   1908,  41,  225. 
Under    the    combined    influence    of    oxygen    and    light 
there  is  a  gradual  decrease  in  the  activity  of  peroxydase 
which  in  general  is  to  be  regarded  as  one  of  the  most 
stable  enzymes. — E.  F.  A. 

Oxidation  ferments  ;    Nitrogen  content  of .       A.  Bach. 

Ber.,   1908,  41,  226—227. 
A  peroxydase   preparation   from    horse-radish,   purified 
by    solution    in    water    and    precipitation    with    alcohol, 
yielded  ammonia  and  pyrrole  when  heated  with  potassium. 
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To  ensure  the  detection  of  nitrogen  in  oxidising  ferments 
the  test  must  be  made  with  a  fair  quantity  of  metallic 
potassium,  not  sodium. — E.  F.  A. 

Tyrosinase  and   racemic  tyrosine.     G.    Bertrand   and   M. 
Rosenblatt.     Compt.  rend.,  1908,  146,  304—306. 

Racemic  tyrosine  is  completely  converted  into  melanine 
by  tyrosinase  ;  throughout  the  change  there  is  no  pre- 
ferential oxidation  of  d-  or  ^-tyrosine.  It  is  shown  that 
ordinary  tyrosinase  is  not  a  mixture  in  equal  quantities 
of  two  enantiomorphous  tyrosinases  but  a  single  enzyme 
which  is  capable  of  oxidising  a  number  of  substances 
containing  a  phenolic  hydroxyl  without  the  nature  or 
even  the  absence  of  the  lateral  chain  affecting  its  activity. 

— E.  F.  A. 

The  National  Physical  Laboratory. 

The  report  of  the  committee  appointed  by  the  Treasury 
"  to  inquire  generally  into  the  work  now  performed  at  the 
National  Physical  Laboratory,  together  with  a  Treasury 
Minute,  dated  February  1,  1908,  recording  their  lordships' 
approval  of  the  recommendations  contained  in  the  report 
of  the  majority  of  the  committee,"  has  been  issued  as  a 
Parliamentary  paper  [Cd.  3926]. 

The  committee,  after  endorsing  the  opinion  of  the 
committee  of  1898  as  to  the  value  to  both  science  and 
industry  of  the  testing  and  verification  of  instruments  of 
precision  carried  on  at  Kew.  state  that  the  great  bulk  of 
the  time  of  the  staff  at  Bushy  House  Laboratory  is 
occupied  in  research  and  the  maintenance  of  standards, 
and  in  the  installation  of  apparatus  connected  therewith  ; 
and  they  are  of  opinion  that  the  work  proper  for  a 
National  Physical  Laboratory  to  undertake  was  correctly 
laid  down,  so  far  as  the  main  lines  were  concerned,  by 
the  committee  of  1898,  and  that  this  work  should  include 
not  only  physical  research  directly  or  indirectly  bearing 
on  industrial  problems,  and  the  standardisation  and 
verification  of  instruments,  but  also — under  proper 
restrictions — the   testing   of   materials. 

A  considerable  amount  of  evidence  was  taken  and  a 
marked  divergence  of  opinion  was  disclosed  on  two  sub- 
sidiary points  to  which  the  committee's  attention  was 
specially  directed  by  the  Treasury  Minute — namely,  (1)  the 
possibility  that  the  mechanical,  physical,  and  chemical 
tests  actually  undertaken  by  the  laboratory  may  interfere 
unduly  with  private  enterprise ;  and  (2)  the  desira- 
bility of  publishing  the  results  of  all  such  testing  work. 
The  evidence  received  by  the  committee  showed  that 
private  testing  establishments,  and  also  professional 
analysts  who  are  in  the  habit  of  adding  engineering  tests 
to  chemical  analyses,  were  beginning  to  look  on  the 
policy  they  attributed  to  the  laboratory  as  a  serious 
menace  to  their  interests.  The  committee  arc  disposed 
to  regard  these  fears  as  exaggerated,  but  they  cannot 
regard  them,  in  view  of  the  diverse  interpretation  placed 
upon  the  report  of  1898,  and  of  the  important  additions 
recently  made  to  the  equipment  of  the  laboratory,  as 
unreasonable  or  wliolly  without  foundation.  Before 
stating  their  conclusions  on  this  point,  the  committee 
distinguish  "  commercial  testing  "  into  "  contractual  " 
and  "  investigatory  "  testing — "  contractual  "  testing 
being  the  ordinary  testing  of  materials  to  ascertain 
whether  their  quality  and  behaviour  are  in  accordance 
with  the  requirements  of  contracts ;  "  investigatory " 
testing    the    investigation    for   commercial    purposes   of 

various  substances  in  wbicb  no  question  of  contract 
arises.  They  ore  of  opinion  that  to  place  restrictions 
upon  "investigatory"  testing  would  be  to  binder  the 
advance;  of  knowledge,  and  they  suni  up  their  conclusions 
on  this  point  thus:  — 

VVc  think  that  the  laboratory  should  remain  absolutely 
free  with  regard  to  'investigatory  testing,'  but  that  no 
public  harm  would  ensue,  while  the  case  of  those;  repre- 
senting private  testing  establishments  Would  be  sub- 
stantially met,   if  as  a,  general   rule  it    were  debarred   from 

undertaking  'contractual  testing'  as  above  defined.     VVc 

therefore  recommend  this  restriction,  subject,  however, 
to  the  following  exceptions:  There  arc  some  tests, 
chiefly    electrical,     thermal,    optical,    and     other     physical 


tests,  which  cannot  be  carried  out  adequately,  if  at  all, 
in  any  existing  private  establishment.  In  such  cases  it 
would  obviously  be  absurd  to  debar  the  laboratory  from 
undertaking  the  work  merely  on  the  ground  that  the 
tests  are  intended  to  ascertain  whether  certain  materials 
comply  with  the  requirements  of  a  contract.  In  the 
second  place,  no  restriction  should  apply  to  '  reference  ' 
testing  wherever,  hi  cases  of  dispute,  the  parties  con- 
cerned agree  to  refer  their  differences  to  the  authorita- 
tive decision  of  the  laboratory,  or  where  the  laboratory 
is  called  in  by  a  Court  of  law  or  of  arbitration.  Lastly, 
in  view  of  the  character  of  the  laboratory  as  a  public 
institution,  we  think  it  ought  to  be  free  to  accept  any 
work  which  any  Government  Department  may  desire  to 
commit  to  it.  In  this  category  we  include  the  work 
until  lately  carried  out  at  Cooper's  Hill  on  behalf  of  the 
Indian  Government.  Reference  testing,  for  the  settle- 
ment of  disputes,  would  not,  in  our  opinion,  involve 
any  undue  interference  with  the  work  of  outside 
agencies  ;  while  as  to  Government  work,  it  is  improbable 
that  much  of  this  would  in  any  circumstances  find  its 
way  to  private  testing  establishments.  As  an  additional 
safeguard  against  injurious  competition  with  private 
enterprise,  we  think,  wherever  the  same  tests  of  materials 
are  carried  out  both  by  the  laboratory  and  by  outside 
agencies,  care  should  be  taken  that  the  fees  charged  by 
the  former  should  be  at  least  as  high  as  those  normally 
current.  In  the  case  of  reference  testing  we  think  they 
should  be  distinctly  higher.  .  .  ." 

On  the  question  of  the  publication  of  all  testing  work 
conducted  at  the  laboratory  the  committee  are  of  opinion 
that  the  executive  committee  of  the  laboratory  should 
hold  themselves  somewhat  freer  than  heretofore  to 
exercise  a  discretion  as  to  the  withholding  of  results 
from  publication,  either  wholly  or  in  part,  for  a  limited 
number  of  years,  but  they  also  think  that  in  cases  where 
publication  is  thus  deferred  a  considerably  higher  fee 
should  be  charged  to  the  persons  for  whose  immediate 
benefit  the  investigation  is  to  be  carried  out.  The  com- 
mittee further  recommend  that  the  sub-committees  of  the 
laboratory  should  be  kept  up  to  date  and  in  close  touch 
with  the  executive  committee,  and  conclude  :  — 

"  Subject  to  these  observations,  we  do  not  consider 
that  any  alteration  is  required  in  the  scope  of  the  work 
of  the  National  Physical  Laboratory  as  defined  by  the 
committee  of  1898." 

The  report  is  signed  by  all  the  members  of  the  com- 
mittee, but  Sir  Andrew  Noble  and  Sir  J.  Wolfe  Barry  add 
the  following  note: — "We  are  of  opinion  that  the 
restriction  which  we  have  recommended  in  respect  of 
'  contractual  testing '  should  come  to  an  end  after  a 
definite  time.  A  restrictive  period  of  ten  years  would, 
we  think,  adequately  meet  the  case  presented  to  us  on 
behalf  of  private  testing  establishments,  and  would 
safeguard  the  interests  of  the  public,  which  will  bo  best 
served  by  leaving  the  authorities  entrusted  with  the 
administration  of  the  National  Physical  Laboratory 
completely  free  (aw  is  the  case  in  the  national  laboratories 
of  Germany)  to  exercise  their  discretion  in  accepting  or 
refusing  any  description  of  testing  work." 

The  Treasury  Minute  of  February  I  records  that  "  my 
lords  approve  of  the  recommendations  contained  in  the 
report  of  the  majority  of  the  committee.  They  learn 
that  the  president  and  council  of  the  Royal  Society 
accept  in  principle  the  recommendations  contained  in 
the  report  of  the  committee,  and  that  the  executive 
committee;  of  the  National  Physical  Laboratory  have: 
expressed  their  readiness  to  use  their  best  endeavours 
to  carry  the  recommendations  into  effect." 


Trade  Report. 


,st raits   Settlements;     Export   trade   of   ■ 
Trade  .)..    Feb.  20.    1 90S. 


— .      Hoard    of 


Tiik    Registrar   of    Imports  and    Exports   at  Singapore 
states   thai    the   exports   from   Singapore   and    Penang  of 
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Straits  produce  to  the  United  Kingdom,  the  Continent 
of  Europe,  and  the  United  States  of  America  during  the 
years  1906  and  1907    were  : — 


1906. 


1907 


Tin 

Uanibier* 

Copra 

Gutta  percha* 
Borneo  rubber 
Para  rubber  . . 
Gum  copal*.  . . 
Hides,  raw  . . . 
Sugarf 


1000's  of  pikuls.|  1000's  of  pikuls. 
961  883 


560 

488 

679 

955 

45 

51 

35 

26 

5-6 

12 

151 

168 

59 

55 

103 

185 

Note. — Pikul  =  l33J  lb.       *  Exports    from     Singapore    only, 
t  Sugar  is  shipped  entirely  from  Penang. 


New  Books. 

Thermodynamics  of  Technical  Gas-Reactions.  Seven 
Lectures  by  Dr.  F.  Haber,  o.  Professor  at  the  Tech. 
Hochschule.  Carlsruhe.  Translated  by  Arthur  B. 
Lamb.  Ph.D.  Longmans,  Green,  and  Co.,  39,  Pater- 
noster Row,  London.  New  York,  Bombay,  and  Calcutta. 
1908.     Price   10s.   6d. 

8vo  volume,  containing  346  pages  of  subject  matter, 
with  20  illustrations,  and  alphabetical  indexes  of  subject 
matter  and  names  of  authors.  The  subjects  of  the  seven 
lectures  in  question,  are  the  following  : — 1.  The  latent 
heat  of  chemical  reaction  and  its  relation  to  reaction 
energy.  II.  Entropy  and  its  significance  in  gas  reactions. 
III.  Another  derivation  of  the  formula  previously  ob- 
tained, and  its  bearing  on  reactions  between  solids.  IV. 
Examples  of  reactions  which  proceed  without  a  change  in 
the  number  of  molecules.  V.  Some  examples  of  reactions 
involving  a  change  in  the  number  of  molecules.  VI. 
Determination  of  the  specific  heats  of  gases.  VII. 
Determination  of  gaseous  equilibria,  with  a  theoretical 
and  technical  discussion  of  related  questions. 

The  Chemistry  of  the  Diazo-Compounds.  By  John 
Cannell  Cain,  D.Sc,  Editor  of  the  Publications  of  the 
Chemical  Societv.  Edward  Arnold,  London.  1908. 
Price  10s.  6d. 

This  volume,  of  8vo  size,  containing  168  pages  of  subject 
matter  with  indexes  of  subjects  and  names,  is  dedicated 
to  the  memory  of  Johann  Peter  Griess,  in  this,  the  50th 
anniversary  of  the  discovery  of  the  diazo-compounds 
(1858 — 1908).  The  contents  of  the  volume  are  classified 
as  follows  : — I.  Preparation  of  the  diazo-compounds.  II. 
Mechanism  of  the  diazotising  process.  III.  Reactions  of 
the  diazo-compounds.  IV.  Action  of  various  reagents  on 
diazo-compounds.  V.  Formation  of  diphenyl  derivatives 
in  the  diazo-reaction.  VI.  Interchange  of  groups  in  diazo- 
compounds.  VII.  Action  of  light  on  diazo-compounds. 
VIII.  Diazoamino-compounds.  IX.  Azo-compounds.  X. 
Metallic  diazo-derivatives.  Diazo-hydroxides.  XL  Diazo- 
compounds  of  the  aliphatic  series.  XII.  Constitution  of 
the  diazo-compounds.  XIII.  Constitution  of  the  diazo- 
salts  after  1894.  XIV.  Other  views  of  the  constitution 
of  diazo-compounds  from  1895.  XV.  Review  of  the 
various  theories  of  the  diazo-compounds  to  1907.  XVI. 
New  theory  of  the  constitution  of  the  diazo-compounds. 

Benedikt-Ulzer.  Analyse  der  Fette  und  Wachsarten  . 
Fiinfte,  umgearbeitete  Auflage,  unter  Mitwirkung  von 
E.  Baderle,  G.  Buchner,  H.  Bull,  J.  Galatzer, 
K.  Glaessner,  J.  Klaudy,  J.  Neudorfer,  F.  Wallen- 
stein,  and  M.  Weger,  bearbeitet  von  Ferd.  Ulzer, 
P.  Pastrovich,  und  A.  Eisenstein.  Julius  Springer's 
Verlag.,  Moubijouplatz.  3,  Berlin.  X.  1908.  Price  M.26. 

8vo  volume,  containing  1141  pages  of  subject  matter, 
with  113  illustrations,  and  alphabetical  indexes  of  subjects 
and  names  of  authors.  The  subject  matter  is  subdivided 
as  follows  : — I.  General  analysis  of  fats  and  waxes,  and 
investigation  of  the  technical  products  of  the  fat  industry. 


II.  Materials  and  products  of  the  fat  industry.  III. 
Natural  fats  and  waxes  and  their  investigation.  IV.  Iden- 
tification according  to  their  chemical  and  physical  proper- 
ties. V.  Distinguishing  animal  and  vegetable  oils.  VI. 
Description  aad  investigation  of  the  natural  fats  and 
waxes.  VII.  Identification  and  quantitative  determina- 
tion of  such  foreign  admixtures  as  may  be  present 
dissolved  in  the  fat,  or  have  been  melted  up  with  it.  VIII. 
Vegetable  fats  and  oils,  (i.),  Drying  oils,  (ii.),  Semi- 
drying  oils,  (iii.),  Non-drying  oils,  (iv.),  Solid  fats. 
IX.  Animal  fats  and  oils,  (i.),  True  animal  oils,  (ii.), 
Fish  oils,  (iii.),  Solid  animal  fats.  X.  Waxes,  (i), 
Vegetable  waxes,  (ii.),  Animal  waxes,  (i.),  Liquid 
animal  waxes,     (ii.),  Solid  animal  waxes. 

Thermochemistry.  By  Julius  Thomsen,  Emeritus 
Professor  of  Chemistry,  University  of  Copenhagen. 
Translated  from  the  Danish  by  Katherine  A.  Burke. 
Longmans,  Green,  and  Co.,  39,  Paternoster  Row, 
London,  New  York,  Bombay,  and  Calcutta.  1908. 
Price  9s. 

8vo  volume,  containing  474  pages  of  subject  matter 
with  8  illustrations,  and  an  alphabetical  index.  The 
treatment  of  the  entire  subject  may  be  gathered  from  the 
following  excerpt  of  contents  : — I.  Object  of  thermo- 
chemical  research.  Experimental  calorimetric  methods. 
II.  Formation  and  properties  of  aqueous  solutions. 
Absorption  of  gases  and  solution  of  liquids  and  solids  in 
water.  Heats  of  solution  of  partially  dehydrated  salts, 
their  heats  of  hydration,  and  constitution.  III.  Influence 
of  the  amount  of  water  upon  the  heat  of  solution.  Heat 
of  dilution  of  aqueous  solutions.  IV.  Neutralisation  of 
acids.  Neutralisation  of  bases,  together  with  single  and 
double  decompositions.  V.  Partial  decomposition.  VI. 
Influence  of  temperature  upon  the  magnitude  of  the 
thermal  effect  of  chemical  processes.  VII.  Compounds 
of  Non-metals.  Methods  of  investigation  and 
theoretical  results.  Comparative  tables  of  the  numerical 
results.  VIII.  Compounds  of  Metals  with  Non- 
metals.  Oxides,  hydroxides,  halides,  salts,  sulphides, 
etc.  IX.  Systematic  review  of  the  numerical  researches 
on  compounds  of  the  metals.  X.  Nature  of  chemical 
reactions  regarded  from  the  dynamical  standpoint.  XL 
Organic  substances.  Heats  of  combustion  of  volatile 
organic  substances.  XII.  Theoretical  investigation  of  the 
thermal  phenomena  of  volatile  organic  substances,  and 
their  dependence  upon  the  molecular  constitution.  XIII. 
Formation  and  decomposition  of  organic  compounds 
regarded  from  the  dynamical  standpoint. 

Notes  on  the  Patents  and  Designs  Act,  1907.  Lloyd 
Wise  and  Co.,  46,  Lincoln's  Inn  Fields.  London,  W.C. 
1907.     Price  Is. 

The  provisions  of  the  Patents  and  Designs  Act,  1907, 
which  came  into  operation  on  the  1st  Jan.,  1908,  and 
involving  certain  important  alterations  in  the  English 
patent  law,  are  here  set  forth. 

Statistical  abstract  for  the  British  Empire  in  each 
year  from  1892  to  1906.  Fourth  number  [Cd.  3893]. 
Wvman  and  Sons,  Fetter  Lane,  London.  E.C.  Price 
Is.  Id. 

This  publication  contains  statistics  of  the  trade  of  each 
portion  of  the  Empire  with  foreign  countries  and  with 
other  portions  of  the  Empire,  figures  as  to  the  shipping 
of  the  Empire,  and  statements  as  to  the  production  of 
coal,  iron,  diamonds,  gold,  silver,  copper,  tin,  cereals 
and  other  food-stuffs,  rubber,  cotton,  jute,  wool,  and  live 
stock,  and  of  the  consumption  of  various  staple  articles. 
Particulars  are  also  given  of  the  area  and  population  of 
the  Empire  and  the  British  Protectorates.  In  the 
present  number  particulars  as  to  imports  and  exports  are 
given  in  greater  detail. 

Bulletin  of  the  Imperial  Institute.     Vol.  V.,  No.  4, 
1907.     Price  Is. 

This   issue   of  the   Bulletin  contains   reports   on  recent 

I    investigations    made    in    the    Scientific    and    Technical 

Department  of  the  Imperial  Institute  regarding  tanning 

materials   from   India,    the   Colonies    and   other  sources  ; 
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cocoa  from  the  Gold  Coast :  "  Nsa-Sana  "  seeds  from 
Southern  Nigeria  ;  Para  rubber  from  Mergui,  Burma  ; 
Crj/ptos/egia  grandiflora  rubber  from  India ;  jute  substi- 
tutes from  the  Nyasaland  Protectorate  ;  and  materials 
for  cement  manufacture  from  Trinidad  :  as  well  as  general 
notices  respecting  economic  products  and  their  develop- 
ment. 


Patent  List. 


Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

3738.  Von  Michalkowski.     See  vnder  II. 

3786.  Muller.     Filtering  vessel.*     Feb.    19. 

4053.  Bock.  Method  of  crystallisation.  [Belg.  Appl., 
Jan.  30,  1908.]*     Feb.  22. 

4123.  Wilson.  Firing  rotary  or  like  kilns  or  furnaces.* 
Feb.  24. 

4142.  Foniakoff.  Agglomeration  of  finely-divided  sub- 
stances.*    Feb.  24. 

4491.  McNeil  and  McNeil.  Apparatus  for  drying  or 
roasting  pulverulent  or  granular  material.     Feb.   28. 

4540.  Hawes.  Obtaining  dry  products  from  liquids 
and  semi-liquids.     Feb.  28. 

Complete  Specifications  Accepted. 

1473  (1907).  Hodder.  Apparatus  for  raising  liquids. 
Feb.  26. 

19,780(1907).  Artmann.     Rectifying  column.    Feb.  26. 


II.— FUEL,    GAS,    AND    LIGHT. 
Applications. 

3738.  Von  Michalkowski.  Drying  peat  and  similar 
materials.*     Feb.   19. 

3785.  Laigle.  Filaments  for  incandescent  mantles. 
[Fr.  Appl.,  Oct.   11,  1907.]*     Feb.   19. 

4266.   Parker.     See  under  III. 

4461.  Michaud  and  Delasson.  Manufacture  of  filaments 
for  illuminating  and  heating.  [Fr.  Appl.,  June  10,  1907.]* 
Feb.  27. 

4492.   Blakeley.     Producer  gas  plants.     Feb.  28. 

4529.  Maly.     Gas  generators.*     Feb.  28. 

Complete  Specifications  Accepted. 

4067  (1907).  Parker.  Retorts  for  distilling  coal  and 
other  carbonaceous  substances.     Feb.  26. 

5793  (1907).  Farnham.  Generator  for  suction  gas 
plant  for  use  with  bituminous  or  other  coal.     Feb.  26. 

6500  (1907).  Ellis  (Paterson).  Production  of  gas  from 
hydrocarbon  oils.     March  4. 

8066  (1907).  Keough.  Retorts  for  making  oil  gas. 
Feb.  26. 

8293  (1907).  Tully.     Apparatus  for  making  gas.  Feb.  26. 

9186  (1907).  Hassman  and  Puterbaugh.  Artificial  fuel. 
Feb.  26. 

9859  (1907).    Love.     Gas  retort*.      March  4. 

19,530  (1907).  Assmann,  and  Stellin  Cuswerke  Ges. 
Air  gaB  apparatus.     March  4. 

23,097  (1907).  Oberbayerische  Kokswerke  und  Fabr. 
Ohom.  Prod.  Kiln  for  coking  peat,  lignite,  and  wood. 
March  4. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Applications. 

3720.  Marriott.  Treatment  of  natural  pitch,  asphalt, 
or  bitumen.     Feb.  19. 

3901.  Dyes  (Hempel).  Manufacture  of  ketones, 
especially  acetone.     Feb.  21. 

4266.  Parker.  Apparatus  for  destructive  distillation 
of  coal  and  other  carbonaceous  substances.     Feb.  25. 


IV.— COLOURING 


MATTERS     AND 
Applications. 


DYESTUFFS. 


3628.  Wiegand  and   Rieder.     See  under  XIV. 

3655.  Chem.  Fabr.  Griesheim-Elektron.  Manufacture 
of  aminonaphtholdisulphonic  acid.  [Ger.  Appl.,  Feb.  18, 
1907.]*     Feb.   18. 

3875.  Bloxam  (Act. -Ges.  f.  Anilinfabr.)  Manufacture 
ot  p-phenylenediamine,  its  homologues  and  derivatives. 
Feb.  20. 

3966.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  aniline,  its  homologues  and  derivatives.     Feb.  21. 

4044.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  p-aminophenol,  its  homologues  and  substitution  pro- 
ducts.    Feb.  22. 

4141.  Johnson  (Badisehe  Anilin  und  Soda  Fabrik). 
Manufacture  of  anthracene  dyestuffs.  [Addition  to 
No.  16,775  of  1907.]     Feb.  24. 

4423.  Newton  (Bayer  und  Co.).  Manufacture  of 
indigo  compounds  and  their  leuco  derivatives.     Feb.  27. 

4541.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  dyestuffs  containing  sulphur.     Feb.  28. 

Complete  Specifications  Accepted. 

3929  (1907).  Lake  (Curatorium  der  G.  and  F.  Speyer- 
schen  Studienstiftung).  Preparation  of  diazo  and  azo 
compounds  of  aromatic  amides  which  contain  the  residue 
of  arsenic  acid.     March  4. 

8729  (1907).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu. 
facture  of  red  azo  dyestuffs.     Feb.  26. 

13,428  (1907).  Chem.  Fabr.  vorm.  Weiler  ter  Meer. 
Manufacture  of  indophenol-like  products.     March  4. 

15,607  (1907).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  brown  vat  dyestuffs.     March  4. 

19,479  (1907).  Johnson  (Badisehe  Anilin  und  Soda 
Fabrik).     Manufacture  of  azo  colouring  matters.  March  4. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,   AND   FINISHING   TEXTILES,   YARNS, 

AND    FIBRES. 

Applications. 

3751.  Johnson  (Badisehe  Anilin  und  Soda  Fabrik). 
Producing  reserve  effects  on  fabrics  in  dyeing  with  sulphur 
colouring  matters.     Feb.  19. 

4295.  Shaw,  and  Whitefiold  Velvet  and  Cord  Dyeing 
Co.,  Ltd.     Dye  jiggers  or  dyeing  apparatus.     Feb.  26. 

4586.  Brintons,  Ltd.,  and  Osborne.  Apparatus  for 
dyeing,  washing,  or  bleaching  yarns  and  stubbing.   Feb.  29. 

4624.  Fowler.  Dyeing  and  dyes  for  use  therein.  Feb.  29. 
Complete  Specifications  Accepted. 

3645  (1907).  Schneider.  Treatment  of  vegetable  fibres 
or  fabrics  1o  produce  varying  effects  in  dyeing.      Feb.  26. 

4989  (I9(»7).  Mall  and  Brandt.  Machines  for  scouring, 
bleaching  <>r  dyeing  fibrous  materials.     .March  4. 

5016  (1007).     Cross      and       Briggs.     Textile      products 

obtained  ?rith  cotton  or  other  celluloses.     March  \. 
5612  (1907).  Kammerer.     Treatment  of  wool,  woollen 

goods,  mixed  goods,  or  union  fabrics  with  oxidising  agents. 

Feb.  20. 

6152  (1907).  Schneider.  Dyeing  wool  and  woollen 
fabrics.     Feb.  26. 

13,948  (1907).  Imray  (Soe.  Chem.  Ind.  in  Basle). 
Dyeing  with  sulphurised  dyestuffs  cotton  mixed  with 
wool  or  silk.     March  4. 
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16,666  (1907).  Albert.  Dyeing  or  printing  warps, 
yarns,  or  fabrics  by  means  01  a  vaniuin.      Feb.  2t>. 

18,312  (1907).  Wallaeli.  Concentrating  dilute  lyes  in 
oonneotion  with  mercerising  processes.     March  4. 

24.978  (1907).  Imray  (Soe.  Chem.  Ind.  in  Basle). 
Printing  sulphurised  dyestulTs.      March  4. 


VII.— ACIDS.    ALKALIS,    AND    SALTS. 
Applications. 

23,217a  (1DOT).  Johnson  (Verein  Chem.  Fabr.).  Manu- 
facture of  sodium  carbonate  and  hydrogen  sulphide  from 
sodium  sulphide.*     Feb.   18. 

23.217b  (1907).  Johnson  (Verein  Chem.  Fabr.).  Manu- 
facture of  anhydrous,  pulverulent  sodium  hydrosulphide.* 
Feb.  18. 

23.217c  (1007).  Johnson  (Verein  Chem.  Fabr.).  Manu- 
facture of  anhydrous,  pulverulent  thiosulphate.*    Feb.  18. 

3685.  Place.     Apparatus  for  liquefying  air.*     Feb.  18. 

3740.  Ward,  and  Barnstone  Blue  Lias  Lime  Co.  Lime 
kilns.      Feb.  19. 

3902.  Dves  (Hempel).  Manufacture  of  calcium  oxalate. 
Feb.  21. 

3903.  Dyes  (Hempel).     Manufacture  of  nitrites.  Feb.  21. 

3904.  Dves  (Hempel).  Manufacture  of  oxalic  acid. 
Feb.  21. 

4090.  Dves  (Hempel).  Manufacture  of  nitrates. 
Feb.  24. 

4091.  Dves  (Hempel).  Manufacture  of  tungstic  acid. 
Feb.  24. 

4471.  Haase.  Obtaining  alkali  formates  and  hydrate 
of  alumina.     [Ger.  AppL,  March  15,  1907.]*     Feb.  27. 

Complete  Specifications  Accepted. 

1625  (1907).  Van  Berckelaer.  Separating  cadmium 
from  zinc  sulphate  in  the  manufacture  of  the  same. 
March  4. 

8643  (1907).  Chem.  Werke  F.  Friedlaender.  Manu- 
facture of  insoluble  organic  aluminium  salts.     Feb.  26. 

10.225  (1907).  Hall,  and  Hull  and  Liverpool  Red 
Oxide  Co.  Apparatus  for  treating  waste  zinc  liquid  with 
hydrogen  sulphide.     Feb.  26. 

19,988  (1907).  Grossmann.  Treatment  of  ammonia 
liquors  before  and  after  distillation.     Feb.  26. 


VIII.— GLASS,    POTTERY,    AND    ENAMELS. 

Application. 

3801.  Tyrer.     Manufacture  of    pottery,    earthenware, 
fireclay  ware,  and  metal  enamelled  ware.     Feb.  20. 

Complete  Specification  Accepted. 

8687  (1907).  Lovatt,  Lovatt,  and  Lovatt.       Decorating 
or  finishing  earthenware  or  pottery.     Feb.  26. 


IX. 


•  Applications. 

4117.  Brase.     Preservation  of  wood.*     Feb.   24. 
4579.  Laverty.     Continuous     kilns     for     bricks, 


Feb.  29. 


-BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 


&c. 


Complete  Specification  Accepted. 

Making  cement  from  blast 


4530  (1907).  Cowper-Coles 
furnace  slag.     Feb.  26. 


X.— METALS    AND    METALLURGY. 
Applications. 

7223a  (1907).  New  Delaville  Spelter  Co..  and  Shortman. 
Extraction  of  zinc.     Feb.  18. 

3651  and  3652.  Casterline.  Hardening  and  tempering 
steel.*     Feb.  18. 

3680.  Hiorth.  Reducing  ores,  especially  iron  ores. 
[Appl.  in  Norway,  Feb.  21,  1907.]*     Feb.  18. 

3982.  Painter.     Hardening  steel.*     Feb.  21. 


4052.  Herrensohmidt.     See  under  XI. 

4383.  Bauer.  Producing  gilded  and  silvored  surfaces. 
[Ger.  Appl.,  March  7,  1907.]*     Feb.  26. 

4424.  Harbord.  Drying  blast  for  metallurgical  furnaces. 
Feb.  27. 

4644.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Reduction  of  metallic  compounds.     Feb.  29. 

4647.  Goldsehmidt  and  Goldschmidt.  Manufacture  of 
calcium-silicium.     [Ger.  Appl.,  May  18,  1907.]*     Feb.  29. 

4648.  Defries.     Purifying    molten    metals.     Feb.   29. 

Complete  Specifications  Accepted. 

3981  (1907).  Cowper-Coles.  Zine  and  aluminium  alloys. 
Feb.  26. 

4912  (1907).  Mallmann.     Crucible  furnaces.      Feb.   26. 

5100  (1907).  Cote  and  Pierron.     See  under  XL 

8543  (1907).  Galbraith.  Producing  metal  for  use  in 
making  malleable  iron  castings.     March  4. 

12.591  (1907).  Imbert.  Treatment  of  sulphurous  ores 
by  the  precipitation  process.     March  4. 

12.592  (1907).  Imbert.  Treatment  of  oxidised  zinc 
ores  by  the  precipitation  process.     March  4. 

21,595  (1907).  King's  Norton  Metal  Co.,  Smith,  and 
Brownsdon.  Obtaining  copper  from  copper  ores  and 
residues.     March  4. 


XL— ELECTRO-CHEMISTRY    AND    ELECTRO- 
METALLURGY. 
Applications. 

4052.  Herrenschmidt.  Processes  of  melting  in  electric 
furnaces  and  their  application  to  the  extraction  of  metals* 
[Fr.  Appl.,  Feb.  23,   1907.]*     Feb.  22. 

4410.  Gibbs.  Production  of  metallic  articles  by  electro- 
deposition.     Feb.  27. 

Complete  Specifications  Accepted. 

28,638  (1906).  Gin.  Application  of  induction  furnaces. 
Feb.  26. 

5100  (1907).  Cote  and  Pierron.  Electric  furnace  for 
continuous  extraction  of  zinc  from  ores.     Feb.  26. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

Complete  Specification  Accepted. 
25,276  (1907).  Lindemann  (Gebr.  Korting).      Manufac- 
ture of  soap  powder.     March  4. 


XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A) — Pigments,  Paints. 

Application. 

3883.  Hardingham  (Pepin).  Manufacture  of  artificial 
ultramarine.     Feb.  20. 

(B.) — Resins,  Varnishes. 

Application. 

4546.  Meyer.  Preparation  of  substitutes  for  shellac.* 
Feb.  28. 

(C. ) — India-Rubber. 
Applications. 
3572.  Wallace  and  Reynaud.       Manufacture  of  india- 
rubber  and  products  similar  thereto.     Feb.  17. 

4147.  Grognot.  Manufacture    of    indiarubber    sub- 

stitutes.    [Belg.  Appl.,  April  16,  1907.]*     Feb.  24. 
4442.  Watson.      Manufacture  of  balata.     Feb.  27. 
4484.  Gare.       Manufacture  of  hard  rubber  or  ebonite. 
Feb.  28. 

Complete  Specifications  Accepted. 

4268  (1907).  West,  Treatment  of  vulcanised  india- 
rubber.     March  4. 

4510  (1907).  Norzagaray.  Apparatus    for    treating 

rubber.     March  4. 
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XIV.— TANNING,    LEATHER,    GLUE,    SIZE,    Ac. 
Applications. 

3628.  Wiegand  and  Rieder.  Drawing  the  extractive 
matter  from  tannic  materials,  dye-wood,  beet,  etc.  [Ger. 
Appl.,  Feb.  23,  1907.]*     Feb.  18. 

3956.  Schmiedel.  Adhesive  materials.  [Ger.  Appl., 
Feb.  26,  1907.1*     Feb.  21. 

4202.  Nodon.  Leather  substitute.  [Fr.  Appl.,  May  13, 
1907.]*     Feb.   25. 

4358.  Redlich  and  Pollak.  Manufacture  of  quebracho 
extract.*     Feb.  26. 

4536.  Woosnam  (Oesterr.  Pluviusin  A.-G.).  Manufac- 
ture of  artificial  leather.      Feb.  28. 

4627.  Fairweather  (Hartmann).  Production  of  imita- 
tion leather.*     Feb.  29. 

Complete  Specifications  Accepted. 

6216  (1907).  Guilleteau.  Manufacture    of    artificial 

leather.     March  4. 

13,879  (1907).  Aslanoglou. 
tanning.     Feb.  26. 


Preparation    for    use    in 


XVI.— SUGAR,  STARCH,  GUM,   &c. 

Applications. 

3628.  Wiegand  and  Rieder.     See  under  XIV. 
4515.  Riviere.      Manufacture  and  use  of  molasses  freed 
from  potash.     [Fr.  Appl.,  Feb.  28,  1907.]*     Feb.  28. 

XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Application. 


4622.   Kuhn. 
Feb.  29. 


Manufacture   of   fermented    beverages, 


Complete  Specification  Accepted. 

Preparation     of     malt. 


16,995  (1907).  Heymann 
March  4. 


XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATION;    AND    DISINFECTANTS. 

(.4.)— Foods. 

Applications. 

4028.  Westrup.       Testing  flour.     Feb.  22. 

4527.   Borgstrom.       Manufacture  of  butter.*     Feb.  28. 

Complete  Specification  Accepted. 

4436  (1907).  Schwickerath.         Manufacture   of   a   pro- 
teose preparation  from  fish.     Feb.  26. 

(B.) — Sanitation  ;    Water  Purification. 
Applications. 
3542.   Beall.         Treating,    purifying,    and    distributing 


sewage 


*     Feb.  17. 


3957.  Van  Gundy.      Water  purifving  apparatus.     |U.S. 
Appl.,  Feb.  26,  1907.]*     Feb.  21. 


(C. ) — Disinfectants. 

Applications. 

3638.  McMullen.     Manufacture  of  disinfectants.  Feb.  18. 
4535.  Howorth  (Lutz  et  Cie.).      Manufacture  of  micro- 
bicide  agents.*     Feb.   28. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Application. 

4390.  Stevens.       Manufacture  of  celluloid.     Feb.  26. 

Complete  Specifications  Accepted. 

2026,  2026a,  and  2026b  (1907).  Wetter  (Knoll  und  Co.). 
Manufacture  of  cellulose  esters  from  cellulose  or  from 
products  of  transformation  resembling  cellulose.   March  4. 

18,164  (1907).  Crumiere.  Manufacture  of  a  plastic, 
imputrescible  material  of  considerable  resistance  from  a 
solution  of  cellulose.     March  4. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Applications. 

3750.  Schmitz  unci  Co.  Manufacture  of  camphor.  [Ger. 
Appl.,  March  12,   1907.]*     Feb.   19. 

3901.  Dyes  (Hempel).     See  under  III. 

4359.  Liidy  und  Co.  Manufacture  of  the  borneol  and 
menthol  esters  of  o-bromoisovalerianic  acid.  [Ger.  Appl., 
March  9,  1907.]*     Feb.  26. 

Complete  Specification  Accepted. 

3934  (1907).  Lake  (Curatorium  der  G.  und  F.  Sptycr- 
schen  Studienstiftung).  Manufacture  of  acidyl  derivatives 
of  a-aminophenylarsenic  acid.     Feb.  26. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Complete  Specifications  Accepted. 

4932  (1907).  Brasseur.  Production  of  photographs  in 
natural  colours.     March  4. 

5692  (1907).  Woodiwiss.    Colour  photography.  Feb.  26. 

17,452  (1907).  Macwalter.  Iso-    or    orthochromatic 

photographic  plates  or  films.     Feb.  26. 


XXII.— EXPLOSIVES,    MATCHES,    &c. 
Application. 
4046.  Bawden.     Explosives.*     Feb.  22. 

XXIIL—  GENERAL     ANALYTICAL    CHEMISTRY. 

Complete  Specifications  Accepted. 

5244  (1907).  Westover.  Apparatus  for  analysis  of 
gases.     Feb.  26. 

5927  (1907).  Hodge.  Testing  of  moisture. »n  tobacco 
and  the  like.     March  4. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  bo  held  in  Newcastle- 
on-Tyne  on  Wednosday,  July  '2"2nd.  Full  particulars  will 
appear  later. 


Proceedings  of  the  First  General 
Meeting  of  the  Society  under  the 
Charter. 

ADOPTION    OF   BY-LAWS. 


Held  on  Friday,  13th  March,  1908,  at  tJie  House  of  the 
Royid  Society  of  Arts,  London. 


SIR  BOVERTON  REDWOOD,  PRESIDENT,  IN  THE  CHAIR. 

The  Secretary  read  the  Notice  convening  the  Meeting 
as  follows  : — "  Take  Notice  that  in  pursuance  of  the 
provisions  of  Clause  37  of  the  Charter,  a  General  Meeting 
of  the  Society  will  be  held  at  the  House  of  the  Royal 
Society  of  Arts,  John  Street,  Adelphi,  London,  on  Friday 
the  13th  day  of  March,  1908,  at  3.30  o'clock  in  the 
afternoon,  for  the  purpose  of  considering  and  adopting 
the  Draft  By-laws  which,  after  due  consideration  of 
the  observations  received  from  Members  in  response  to 
the  invitation  in  that  behalf,  have  been  finally  settled 
by  the  Council ;  and  a  print  of  such  finally  settled  By-laws 
was  sent  to  each  Member  of  the  Society  in  their 
January  31st  number  of  the  Journal.  By  order  of  the 
Council,  Charles  G.  Cresswell,  Secretary." 

The  President. — Gentlemen,  this  is  a  Meeting  arising 
out  of  the  necessity  imposed  by  Clause  37  of  the  Charter 
upon  the  Society  of  considering  and  adopting  new  By-laws. 
The  clause  in  question  directs  that  the  Council  shall, 
within  six  months  from  the  date  of  the  Charter,  prepare 
draft  By-laws,  and  shall  send  these  to  each  Member  of 
the  Society,  and  invite  them  to  offer  observations  thereon. 
The  date  of  the  Charter  being  the  17th  June,  the  draft 
By-laws  were  sent  out  on  15th  December,  which  was 
within  the  six  months  provided.  In  due  course,  the 
Council  received  and  took  into  consideration  a  number 
of  observations  made  by  Members  of  the  Society,  and 
finally  settled  the  draft  By-laws ;  and,  in  accordance 
again  with  Clause  37,  sent  a  copy  of  the  finally  settled 
draft  By-laws  to  each  Member  of  the  Society.  This  is 
a  Meeting  called  for  the  consideration  and  adoption  of 
the  By-laws  so  sent  out — it  being  provided  that  this 
Meeting  should  be  held  on  a  day  not  less  than  one  month 
nor'  more  than  three  months  after  the  expiration  of  six 
months  from  the  date  of  the  Charter,  and  not  less  than 
1 4  days'  notice  to  be  given  of  the  Meeting.  Therefore, 
the  latest  date  on  which  the  Meeting  could  be  held  would 
be  the  17th  of  this  month.  We  are,  therefore,  in 
holding  the  Meeting  to-day,  within  the  period. 

I  have  now  formally  to  enquire  whether  there  are  any 
observations  on  the  proposed  By-laws  which  have  been 
so  circulated  and  which  we  have  met  here  for  the  purpose 
of  considering  and  adopting  ? 

If  there  are  no  observations,  I  will  proceed  to  move  : — 
"  That  the  Society  do  make  By-laws  and  that  the 
By-la ws  contained  in  the  print  produced  at  this  Meeting, 
and  signed  by  the  President  for  the  purpose  of 
identification,  be  adopted  as  the  By-laws  of  the  Society 
to  come  into  operation  and  take  effect  so  soon  as  they 
shall  be  allowed  by  the  Members  of  His  Majesty's  Most 
Honourable  Privv  Council." 


Mr.  A.  Gordon  Salamon. — I  have  much  pleasure  in 
seconding  that  Resolution.  The  care  which  has  been 
given  to  the  preparation  of  these  By-laws  will  go  far  to 
make  them  successful  in  their  working.  They  evidently 
are  received  with  approval,  not  only  by  our  Members  in 
this  country  but  across  the  sea,  because  they  make  for 
the  consolidation  of  the  Society  and  promote  the 
harmonious  working  of  the  whole  body. 

The  President. — I  now  put  to  you  the  Motion  which 
lias  been  duly  moved  by  myself  and  seconded  by 
Mr.  Gordon  Salamon.  Those  in  favour  of  the  Motion, 
please  signify  the  same  in  the  usual  way. 

On  the  contrary  : — 

I  declare  that  it  is  duly  carried  unanimously. 

That,  Gentlemen,  concludes  the  business  of  the  Meeting  ; 
and  I  thank  you  for  your  attendance. 

Mr.  A.  Gordon  Salamon. — I  venture  to  speak  again, 
and  to  propose  a  vote  of  thanks  to  you,  Sir,  for  presiding 
at  this  Meeting,  and  for  the  trouble  you  have  taken  in 
the  work  of  drafting  these  By-laws  and  bringing  them 
to  their  present  state  of  perfection.  Perhaps  you  will 
permit  me  to  add  my  appreciation  of  the  great  services 
rendered  in  that  connection  by  Mr.  Markby,  our  Solicitor. 

Mr.  Thomas  Tyrer. — As  Treasurer  of  the  Society,  I 
indorse  all  that  Mr.  Salamon  has  said.  In  this  con- 
nection, we  also  owe  very  considerable  thanks  to 
our  Secretary  for  the  care  and  caution  he  has  exhibited 
in  bringing  this  rather  serious  matter  to  a  satisfactory 
conclusion. 

The  President. — I  would  ask  Mr.  Salamon  to  put 
this  Motion,  and  to  add  to  the  names  which  have  been 
already  mentioned,  the  name  of  Mr.  C.  C.  Hutchinson. 

Mr.  A.  Gordon  Salamon.— I  will  put  the  Motion ; 
and  I  also  add  with  great  pleasure  the  names  of 
Mr.  Hutchinson  and  Mr."  Cresswell. 

The  Resolution  was  carried  unanimously. 

The  President  returned  thanks. 


Birmingham  Section. 

Meeting  held  at  Birmingham  on  January  23rd,  1908. 

MR.    HARRY   SILVESTER   IN    THE    CHAIR. 

THE  REDUCTION  OF  GOLD  CHLORIDE  BY 
CHARCOAL. 

BY  D.    AVERY,   M.SC. 

Charcoal  is  used  largely  for  the  precipitation  of  gold 
from  its  solutions  in  the  extraction  of  this  metal  from  its 
ores  by  the  "  chlorine  "  or  the  "  cyanide  "  process.  In 
the  former  case,  the  solution  of  gold  chloride  is  heated,  and 
filtered  through  tubs  filled  with  wood  charcoal.  The 
precipitation  is  rapid  and  complete.  The  charcoal  with 
which  the  solution  first  comes  into  contact  soon  becomes 
covered  with  a  beautiful  tough  yellow  deposit  of  metallic 
gold  ;  as  the  solution  becomes  more  dilute  no  deposit  Is 
visible  on  the  charcoal,  but  the  ash  left  on  incineration  is 
coloured  pink  by  tbe  finely-divided  metal.  In  the 
cyanide  process,  the  filtration  through  charcoal  takes 
place  in  the  cold.  The  solutions  are  much  more  dilute  with 
respect  to  their  gold  content,  a  longer  column  of  charcoal 
is  used,  and  no  metallic  deposit  appears.  After  the  char- 
coal has  been  in  use  for  some  time  the  precipitation  of 
gold  takes  place  less  actively,  but  it  can  be  renewed  by 
heating  the  charcoal  to  redness  in  absence  of  air  and 
replacing  in  the  filters.  It  has  also  been  noticed  that  if 
a  current  of  electricity  is  passed  for  a  short  time  through 
the  filter,  so  arranged  that  the  charcoal  is  the  cathode, 
the  gold  is  afterwards  precipitated  for  some,  time  by  the 
charcoal  so  treated,  even  more  readily  than  by  freshly- 
burnt  material.  The  reaction  that  takes  place  during 
this  reduction  does  not  appear  to  have  been  satisfactorily 
investigated,  although  it  has  been  noticed  and  various 
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suggestions  made  regarding  it.  The  reducing  action  of 
lamp-black,  animal  charcoal,  bone-black,  and  coke,  on 
various  metallic  salts  has  been  described  by  several 
investigators,  who  have  attributed  the  action  to  impurities 
in  the  carbon,  to  occluded  hydrogen,  or  to  the  mechanical 
attraction  of  carbon  for  the  dissolved  salts.  In  most 
cases  no  quantitative  work  has  been  attempted.  Weppen 
(Annalen,  55,  241)  found  that  the  greater  part  of  the  acid 
was  present  in  the  free  state  after  the  reduction  of  the 
salt,  and  that  it  was  very  difficult  to  recover  the  last 
portions  of  the  acid.  Konig  (Chcni.  News,  45,  215), 
working  with  purified  charcoal,  found  that  carbon  dioxide 
was  formed.  He  assumed  the  reaction  to  be  in  accord- 
ance with  an  equation  which,  expressed  in  modern  form, 
would  be  :  4  AuCl3  +  6H20  +  3C  =  4Au  + 1 2HC1  +  3C02  ; 
but  in  his  experiment  he  found  only  l/20th  of  this  theo- 
retical amount  of  carbon  dioxide."  He  concluded  that 
this  fraction  only  of  the  reduction  of  gold  chloride  was 
due  to  the  charcoal,  the  rest  being  due  probably  to 
physically  absorbed  gases. 

Experimental. — Attempts  were  made  to  prepare  char- 
coal free  from  all  occluded  reducing  gases,  so  that  the 
part  played  by  the  charcoal  alone  might  be  determined. 
Sugar  wars  first  heated  to  a  high  temperature  in  absence  of 
oxygen,  but  it  was  found  that  the  light  porous  ma«s  so 
obtained  was  less  suitable  for  manipulation  than  wood 
charcoal,  and,  moreover,  that  even  after  prolonged 
heating  it  still  contained  appreciable  quantities  of  hydro- 
carbons. Ordinary  wood  charcoal  was  used,  crushed  to 
small  size,  treated  with  acids  to  dissolve  out  mineral 
matter,  heated  in  chlorine  to  decompose  hydrocarbons, 
and  then  in  nitrogen  to  get  rid  of  the  chlorine.  It  was 
found  that  even  after  prolonged  heating  in  nitrogen,  traces 
of  chlorine  were  still  present.  Finally  a  very  pure  form 
of  charcoal  was  obtained  from  cocoanut  shell.  This  was 
strongly  heated  in  closed  clay  crucibles  for  some  hours, 
then  boiled  with  nitric  acid  for  5  or  6  hours,  and  washed 
thoroughly  till  the  washings  were  nearly  free  from  acid — 
the  washing  taking  several  days.  It  was  then  dried  in 
the  air,  crushed  and  sieved,  collecting  the  particles  between 
1  and  3  mm.  diameter.  These  were  dried  first  in  a  desic- 
cator over  strong  sulphuric  acid,  then  over  phosphorus 
pentoxide,  and  finally  heated  to  redness  in  a  closed 
platinum  crucible  and  cooled  in  a  desiccator  over  phos- 
phorus pentoxide.  The  crucible  was  heated  in  a  muffle 
in  an  oxidising  atmosphere  to  avoid  the  possibility  of 
absorption  of  hydrogen  or  other  reducing  gases  from  the 
furnace.  This  charcoal  was  examined,  first  by  heating 
it  for  one  to  two  hours  in  a  current  of  pure  nitrogen  and 
finding  its  loss  of  weight.  It  was  then  heated  in  a  current 
of  oxygen  and  the  amount  of  water  formed,  determined. 
From  this  the  amount  of  hydrogen  still  present  in  the 
charcoal  was  calculated.  The  weight  lost  when  heated  in 
nitrogen  was  found  to  be  due  to  water  and  carbon  dioxide. 
The  gas  current  was  carried  through  another  combustion 
furnace  containing  copper  oxide,  but  no  hydrogen,  hydro- 
carbons, or  carbon  monoxide  were  found  present. 

The  results   of  the  analysis   of  the   charcoal   were  as 
follows  :  — 


Heated  in 
nitrogen. 

Losa. 

Combustion  i 

Water  formed, 

calculated  as 

hydrogen. 

n  oxygen. 
Ash. 

No.  1 

No.  2 

No.  3 

Per  cent. 

•5-0 

0-1 

0-5 

Per  cent. 
(M6 
0-25 
0-15 

Pel  cent. 

II-2C 

0*28 

0-20 

•  No.  1  was  dried  over  phosphoric  anhydride  but  not  Ignited 
in  platinum  crucibles.  Nos.  2  and  :(  were  dried,  ignited  and 
cooled  over  phosphoric  anhydride  before  analysis. 

These  results  show  that  the  amount  of  absorbed  gases 
in  this  charcoal  is  very  small  the  loss  in  nitrogen  and 
amount  of  hydrogen  found  on  combustion  (0*25  pet  oent. 
at  most),  being  due  to  a  large  extent  probably,  to  moisture 


still  present.  In  the  subsequent  work  the  charcoal  is 
regarded  as  pure,  the  small  amount  of  reducing  agent 
other  than  carbon,  possibly  present,  being  ignored. 

The  gold  chloride  used,  was  prepared  from  pure  cornet 
gold,J  by  dissolving  a  carefully  weighed  quantity  in  aqua 
regia  and  evaporating  three  times  nearly  to  dryness  on 
the  water  bath,  care  being  taken  to  avoid  decomposition 
of  the  gold  chloride.  The  remaining  excess  of  acid  was 
nearly  neutralised  by  carefully  adding  sodium  hydroxide, 
and  the  solution  diluted  up  to  decinormal  strength.  This 
value  was  checked  by  titration  with  potassium  iodide  and 
decinormal  thiosulphate  solution  in  the  usual  way.  It 
was  found  that  if  the  gold  chloride  was  too  concentrated, 
the  aurous  iodide  formed  by  the  potassium  iodide,  slowly 
decomposed,  forming  metallic  gold  and  liberating  iodine, 
so  that  the  end-point  could  not  be  obtained  sharply ;  but 
by  largely  diluting,  a  very  satisfactorj^  titration  could  be 
made,  the  further  decomposition  taking  place  only  on  long 
standing.  The  amount  of  free  acid  was  also  determined 
iodometrically.  Ordinary  indicators  were  found  to  be 
inadmissible  owing  to  the  oxidising  action  of  the  gold 
chloride.  The  amount  of  gold  was  first  found  by  diluting, 
adding  potassium  iodide,  and  titrating,  using  starch  indi- 
cator. Potassium  iodate  was  then  added,  and  the  acid 
calculated  from  the  liberated  iodine.  This  was  found  to 
give  consistent  results.  All  solutions  used  were  stan- 
dardised against  decinormal  hydrochloric  acid,  which  in 
turn  was  standardised  with  Iceland  spar. 

Estimation  of  hydrocldoric  acid  formed. — It  seemed 
certain  that  the  chlorine  present  must  on  reduction  form 
hydrochloric  acid.  Preliminary  experiments  showed  that 
the  amount  of  acid  present  in  the  reduced  solution  was 
less  than  the  theoretical  quantity,  also  that  some  of  the 
acid  formed  was  retained  by  the  charcoal  and  could  be 
slowly  washed  out  by  repeated  treatment  with  distilled 
water.  It  was  hoped  that  by  adopting  a  uniform  method 
of  washing,  the  quantities  of  acid  obtained,  might  be  plotted 
in  a  curve,  and  by  extrapolation,  the  total  quantity  esti- 
mated. It  was  found  that  the  curve  soon  became 
asymptotic  and  comparison  of  curves  showing  the  acid 
obtained  from  charcoal  treated  with  gold  chloride  solution, 
and  from  charcoal  soaked  for  the  same  time  in  free  acid 
of  the  same  equivalent  strength,  showed  that  the  acid 
washed  out  much  more  rapidly  in  the  latter  case.  Hence 
it  was  not  possible  to  plot  another  curve  showing  absorp- 
tion of  acid  from  fresh  lots  of  A/10  hydrochloric  acid, 
and  finding  the  mean  of  two  asymptotic  curves  in  the 
usual  way. 

Determination  of  hydrochloric  acid  by  the  Iceland  spar 
method. — Instead  of  attempting  to  separate  the  acid  from 
the  charcoal  and  determine  it  in  the  solution,  a  weighed 
piece  of  pure  Iceland  spar  was  introduced  into  the  flask 
with  the  gold  chloride  and  charcoal.  This  was  taken  out 
at  intervals,  washed,  dried,  and  weighed,  and  then  re- 
turned to  the  llask  again,  the  operation  being  repeated  as 
long  as  any  further  loss  of  weight  was  found.  At  first  this 
loss  was  rapid,  but  soon  became  slow,  the  last  traces  of 
acid  remaining  persistently  in  the  charcoal,  even  after 
this  was  carefully  ground  and  returned  to  the  flask. 
About  2  grms.  of  charcoal  were  used  and  150  c.c.  of  the 
gold  solution  (1  c.c—  0-00086  grin,  of  gold).  The 
original  weight  of  the  Iceland  spar  was  7-3720  grins.  ; 
after  50  days  it  was  6-6120  grms.  ;  and  after  59  days  it 
was  reduced  to  6-6071  grms.  The  charcoal  was  then 
ground  and  returned  to  the  flask,  and  after  60  days  the 
weight  was  6*5970  grms.,  and  at  the  end  of  65  (lays  it 
was  6*5920  grms.  Thus,  the  total  loss  of  weighl  amounted 
to  0-78  grin,  of  oaloite,  which  is  equivalent  to  0-5680  grin, 
of  hydrochloric  acid. 

Now  150  0.0.  of  the  BOlution  used  contained  0-0054  gnu. 
of  free  hydrochloric  acid,  and  should  form  on  reduction, 

0*5820  grm.  (total,  0*5874  grin,  of  acid).  Hence  there  is 
0*5874  0*5686  0*0188  grm.  of  hydrochloric  acid  not 
accounted  for. 

A  fresh  solution  of  gold  chloride  was  prepared  containing 
nearly  the  same  amount  of  gold,  but  slightly  more  free 
acid. 

50  e.e.  of  this  solution  contained  0*3440  grm.  of  gold 

(0-00088  L'l'm.  per  e.e.)  and  0*0097  grm.  Of  tree  hydro- 
chloric arid,  and  would  form  on  reduction,  0-1005  grm. of 
acid.      50  e.e.  therefore  represented  0*2002  grm.  of  (total) 
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hydrochloric,  acid.  50  c.c.  of  this  solution  were  added  to 
the  chanoal  and  calcite  of  the  last  experiment.  In  12 
days  the  weight  was  6-3830  grmB.,  and  in  26  days. 
6-3265  grins.  The  tla.-k  was  corked  and  stood  for  about 
15  month-,  j  the  calcite  then  weighed  6*2863  gnus.  Thus, 
the  total  los<  of  weight  from  the  beginning  is  7-3720  — 
6*2863  =  1*0857  grins,  of  calcite.  equivalent  to  0*7904  grin. 
of  hydrochloric  acid.  Now  the  total  hydrochloric  acid 
value  of  all  solutions  used  =0*5874+0*2002=0*7876  grni.. 
or  slightly  less  than  that  calculated  from  the  loss  of  weight 
of  the  calcite. 

It  had  meanwhile  been  found  that  the  character  of  the 
reaction  was  not  altered  by  heating  the  solution,  but  that 
the  reduction  was  thereby  hastened  very  greatly.  Accor- 
dingly 50  c.e.  of  the  same  gold  chloride  solution,  about 
the  same  amount  of  charcoal,  and  a  piece  of  calcite,  were 
heated  to  boiling,  the  calcite  being  weighed  at  intervals 
as  before. 

Original  weight  of  calcite    6-2865  grins. 

After  boiling  4  hours  with  reflux  condenser 6-0167     ,, 

„     standing  overnight,  boiling  15  minutes    ....  6-0134     „ 

3  davs  „         „         , 6-0116     „ 

3  weeks  6-0114     „ 

The  total  loss  of  calcite  was  0-2751  grm.  =  0-2005  grm.  of 
hydrochloric  acid,  which  is  just  over  the  calculated 
amount. 

E<tin.aiion  of  carbon  dioxide  formed. — The  equation 
that  has  been  suggested  for  the  reaction  is  : — 

4  AiiCl3  +  6H20  +  3C  =  4Au  +  12HC1 +  3C02. 

Charcoal  was  heated  in  nitrogen  to  expel  occluded 
ga.-es.  then  transferred  to  a  flask  containing  a  measured 
quantity  of  the  gold  chloride  solution.  The  flask  was 
connected,  through  a  reflux  condenser,  to  drying  tubes 
and  weighed  soda  lime  tubes,  then  (in  ease  some  of  the 
carbon  was  oddised  only  to  the  monoxide)  to  a  tube  con- 
taining heated  copper  oxide,  and  again  to  soda  lime  tubes. 
It  was  found  that,  on  boiling  the  solution,  carbon  dioxide 
was  given  off,  but  in  rapidly  diminishing  amounts,  and 
that  it  was  not  possible  to  boil  out  the  amount  of  gas  that 
should  be  present  according  to  the  above  equation—  even 
though  the  apparatus  was  connected  with  a  pump  and 
boiled  at  greatly  reduced  pressure.  No  carbon  monoxide 
wa-  found,  and  in  subsequent  experiments  this  part  of  the 
apparatus  was  not  included.  100  c.c.  of  gold  chloride 
containing  0*00688  grm.  of  gold  per  c.c.  was  boiled  for 
]>eriods  of  usually  half  an  hour  ;  the  soda  lime  tubes  were 
then  weighed  with  the  following  results  :  — 


Interval. 


Total  weight  of 

carbon  dioxide 

obtained. 


Increase  for 
interval. 


1  hour. 

1  "  . 

i  „  . 

i  ,.  • 

1  „  • 

i  ,.  • 


grm. 
0-0475 
0-0530 
0-0705 
0-0749 
0-0781 
0-0803 
0-0813 


grm. 
0-0475 
0-0055 
0-0175 
0-0044 
0-0032 
0-0022 
0-0010 


Theory  requires  0-1150  grm.,  and  although  the  end  was  not 
reached,  there  seemed  to  be  little  hope  of  obtaining  this 
quantity.  Finally  the  charcoal  was  treated  in  the  same 
manner,  but  after  the  boiling  had  been  continued  from 
one  to  two  hours,  it  was  rapidly  filtered  into  a  short  length 
of  combustion  tubing,  plugged  with  a  wad  of  asbestos. 
A  current  of  purified  hydrogen  was  passed  through  this 
tube,  dried,  and  the  carbon  dioxide  collected  in  soda-lime 
tubes  as  before.  The  tube  containing  the  charcoal  was 
slowly  warmed  to  100°  C.  and  kept  at  this  temperature  till 
no  moisture  could  be  seen  collecting  on  the  cooled  end  of 
the  tube.  It  was  then  gradually  raised  to  about  300°  ft, 
being  kept  below  the  melting  point  of  lead  (326°  C.)  so  as 
to  avoid  reduction  by  the  carbon  of  any  carbon  dioxide 
prcsr-nt. 
50  c.c.  of  gold  chloride  solution  (I  c.c.  =0-00688  grm.  of 


gold)  were  introduced  into  the  flask,  and  the  tubes  weighed 
at  about  half-hour  intervals,  the  hydrogen  being  displaced 
by  a  current  of  pure  air  before  weighing. 


Total  weight  of 
carbon  dioxide 


Boiling  for  2  hours 


Heating  in  hydrogen  andVeigh- 
ing  at  i-hour  intervals...   j" 


,.     ( 


grm. 
0-0310 
0-0488 
0-0548 
0-0568 
0-0578 


Increase. 


grm. 

0-0310 

0-0178 

0-0060 

0-0020 

0-0010 


Theory  requires  0-0575  grm.  of  carbon  dioxide.  The 
equation  may  therefore  be  taken  to  correctly  reprefent 
the  reaction  that  takes  place  when  gold  chloride  is  reduced 
by  pure  charcoal  in  presence  of  water. 

Occluded  gases.—  It  was  found  that  carbon  monoxide 
reduced  gold  chloride  to  metallic  gold  when  simply  bubbled 
through  the  solution.  The  monoxide  was  passed  through 
potassium  hydroxide  to  free  it  from  any  carbon  dioxide, 
then  through  lime  water,  gold  chloride,  and  finally  through 
lime  water  again.  After  a  few  minutes  the  gold  solution 
darkened,  changing  to  brownish  green,  a  film  of  metallic 
gold  appeared  on  the  surface  of  the  solution,  and  at  the 
same  time  the  second  calcium  hydroxide  solution  became 
milky.  On  boiling,  the  gold  collected  into  spongy  masses, 
the  solution  becoming  clear.  Free  hydrochloric  acid 
was  formed  in  the  solution.  The  reaction  is  probably 
expressed  by  the  equation:  3CO  +  3H20  +  2AuCl3  = 
3C02-r6HCl  +  2Au. 

Hydrogen. — On  passing  hydrogen  into  the  gold  solution 
no  reduction  of  gold  was  observed  either  cold  or  when 
heated,  but  a  ring  of  metallic  gold  was  slowly  formed  on 
the  glass  tube  at  the  point  of  contact  of  the  gas  and  liquid, 
the  hydrogen  bubbling  slowly  through  meanwhile.  This 
was  repeated  when  a  freshly-cleaned  tube  was  used.  The 
hydrogen  was  purified  only  by  being  passed  through 
strong  sulphuric  acid.  This  reduction  might  be  due  to 
traces  of  impurities  (unsaturated  hydrocarbons)  in  the 
hydrogen,  but  seems  more  probably  due  to  increased 
concentration  of  I^drogen  owing  to  surface  tension.  It 
has  been  stated  that  hydrogen  under  pressure  will  reduce 
silver  and  platinum  from  their  solutions — probably  gold 
solutions  would  be  reduced  similarly. 

It  seemed  probable  that  occluded  hydrogen,  at  any  rate, 
would  cause  reduction  of  gold  from  its  solution.  To  test 
this,  charcoal  was  heated  and  allowed  to  cool  in  hydrogen, 
then  heated  with  gold  chloride  solution,  the  carbon  dioxide 
being  driven  out  by  boiling  and  heating  as  before.  The 
total  carbon  dioxide  obtained,  was  0-0555  grm.  instead  of 
the  theoretical  amount  0  0575  grm.  The  difference, 
0-002  grm.,  is  about  that  which  would  be  caused  by  the 
hydrogen  which  the  charcoal  used  (2  grms.)  would  absorb. 

Reduction  of  other  substances  than  gold  by  charcoal 
has  been  noticed.  Weppen  (Annalen,  59,  254),  amongst 
others,  has  noted  the  reduction,  partial  or  complete,  of  a 
number  of  metallic  salts,  such  as  those  of  copper,  zinc, 
iron  (ferric),  chromium,  nickel,  cobalt,  silver,  and  mercury. 
Some  of  these  were  repeated,  the  action  being  studied 
qualitatively  only.  Carbon  dioxide  and  free  acid  were 
found  to  be  formed,  and  it  was  assumed  that  the  reaction 
was  of  the  same  character  in  these  cases  as  with  gold 
chloride. 

Conclusion.—  The  reduction  of  metallic  salts  by  charcoal 
in  aqueous  solution  is  due  to  the  splitting  of  the  water 
molecule  with  formation  of  the  free  acid  of  the  salt  and 
oxidation  of  the  charcoal  to  carbon  dioxide,  the  reaction 
being  hastened  by  heating.  The  reaction  is  correctly 
expressed  by  the  equation:  4AuCl3 +  6Ho0  +  3C  = 
4Au  +  12HCl  +  3C02. 

Occluded  gases,  such  as  hydrogen  or  carbon  monoxide, 
will  reduce  gold  chloride,  and  possibly  also  other  metallic 
salts.  A  large  proportion  of  the  products  of  the  reduc- 
tion is  persistently  retained  by  the  charcoal,  and  cannot 
be  removed  by  simply  boiling  ;  but  can  be  removed  by 
the  methods  described. 

B  2 
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Discussion. 

Prof.  T.  Turner  said  he  knew  from  experience  that  the 
passing  of  chlorine  over  charcoal,  even  at  a  full  red  heat, 
was  a  very  slow  process  for  completely  removing  the 
hydrocarbons.  He  did  not  know  what  other  suggestion 
they  could  accept  than  that  proposed  by  the  author,  pro- 
vided always  that  the  charcoal  was  pure. 

Mr.  F.  H.  Alcock  said  that  the  charcoal  had  been  puri- 
fied to  such  a  high  degree  (there  being  only  0-25  per  cent, 
of  ash)  that  it  would  not  materia^y  reduce  any  of  the 
gold. 

Mr.  H.  L.  Heathcote  said  the  property  of  the  oxidation 
of  carbon  in  solution  to  carbon  dioxide  seemed  at  first  sight 
almost  incomprehensible,  but  when  one  added  to  the  con- 
sideration the  fact  that  in  all  probability  all  these  pro- 
cesses were  electrolytic  in  their  origin,  and  that  hydroxyl 
was  deposited  on  the  carbon  by  local  electric  currents,  he 
thought  the  oxidation  became  a  little  more  comprehen- 
sible. 

Mr.  Stagey  Jones  said  that  a  firm  he  acted  for,  reduced 
about  £40- worth  of  gold  as  chloride  at  once  ;  and  the  most 
advantageous  process  he  knew  of  was  to  use  zinc  rods 
as  reducers  in  dilute  solution.  He  had  tried  to  reduce  by 
dropping  the  solution  through  charcoal,  but  it  did  not 
seem  that  he  could  remove  it  completely.  Possibly,  how- 
ever, he  might  be  mistaken. 


London  Section. 


Meeting  held  at  Burlington  Houm  on  Monday,  March  2nd, 
1908. 

DR.    J.    LEWKOWITSCH   IN   THE    CHAIR. 

The  Hon.  Secretary  read  an  obituary  notice  of  the 
late  R.  J.  Friswell,  Chairman  of  the  Section. 

THE  PREPARATION  OF  P.4iL4-TOLUIDINE  FROM 
MIXED  TOLUIDINES  BY  MEANS  OF  PARA- 
TOLUIDINE  HYDRATE. 

BY    THE    LATE    R.    J.     FRISWELL.       REVISED     BY    THE    HON. 
SECRETARY. 

A  paper  has  recently  been  published  (Trans.  Chem. 
Soc,  1907,  91,  1797)  by  J.  W.  Walker  and  Miss  Beverklge 
describing  a  hydrate  of  p-toluidine.  The  authors  remark 
that  no  mention  of  such  a  substance  is  to  be  found  in 
Beilstein,  but  that  the  existence  of  a  hydrate  had  been 
indicated  by  Levy  (Ber.,  1886,  19,  2728)  who  observed 
that  crystals  of  /j-toluidine  from  water  effloresced  in  the 
air. 

Since  I  discovered  this  hydrate  independently,  and 
made  many  tons  of  it  in  1889  and  the  following  years,  I 
believe  that  a  description  of  the  process  of  making 
7>- toluidine  on  a  large  scale  through  the  medium  of  the 
hydrate  may  be  of  interest. 

The  manufacture  of  p-toluidine  is  one  of  the  most  diffi- 
cult economical  questions  with  which  a  chemical  manu- 
facturer has  to  deal,  for  it  is  surrounded  by  a  series  of 
intricate  problems  which  ramify  into  al!  departments  of 
an  aniline  works.  It  is  of  course  well  known  that  p-nitro- 
toluene  can  be  separated  from  o-nitrotoluene  by  cooling 
to  0°  C.  or  below,  and  this  at  first  sight  looks  a  very  pro- 
mising direction  in  which  to  work,  but  the  difficulties  are 
great,  and  I  soon  hud  to  abandon  the  method.  In  the 
first  place  the  separation  is  by  no  moms  complete,  much 
/."-compound  remains  in  the  fluid,  and  some  o-derivat  ivc 
adheres  to  the  solid.  Next  the  reduction  of  the  nearly 
pure  7>-nitrotoluene  with  swarf  is  difficult  and  there  is  lie 
additional  difficulty  of  keeping  the  condensers  at  about 
70°  C.  and  of  handling  the  separated  p-toluidiue,  a  liquid 
near  to  its  solidifying  point  and  therefore  most  treaoherous 

in  passing  through  pipes,  cocks,  etc.      When,  owing  to  t  he 

discovery  of  primulinc,  it  became  necessary  to  prepare 
pure 7>-toluidine on  a  very  large  scale,  these  problems  were 
presented    to    me    with    great   force   and    demanded    an 


immediate  solution.  It  may  be  easily  imagined  that  the 
separation  of  the  nitro-compounds  was  abandoned,  and 
here  I  may  digress  to  say  that  concurrently  with  the  work 
to  be  detailed  below  I  set  on  foot  a  series  of  researches 
which  were  largely  carried  out  by  the  late  Dr.  T.  A. 
Lawson,  then  one  of  my  assistants,  to  endeavour  to  increase 
the  proportion  of  p-nitrotoluene  to  r/-nitrotoluene  obtained 
under  ordinary  conditions.  As  is  well  known,  the  nitration 
of  toluene  under  ordinary  conditions  gives  00  to  05  per 
cent,  of  ortho  with  to  40 — 35  per  cent,  of  p-nitro  com- 
pounds, with  a  minute  amount  of  the  ?neta-isomcrido,  and 
it  is  remarkable  that  the  sulphonation  of  toluene  gives 
the  same  proportions  of  the  corresponding  sulphonic  acids. 
To  vary  the  yields,  the  nitric  and  sulphuric  acids  in  the 
nitrating  mixture  were  varied  in  proportion  and  in  strength, 
60  per  cent,  sulphuric  anhydride  was  used  to  prepare 
strong  sulphuric  acid,  also  the  temperatures  were  varied 
by  nitrating  at  or  below  0°  up  to  the  highest  temperature 
compatible  with  safety.  Nitrating  with  nitric  acid  alone 
was  tried,  and  a  long  series  ol  experiments  were  devised  on 
the  order  and  rate  of  mixing,  culminating  in  a  device  I 
constructed  where  the  acids  and  the  toluene  were  allowed 
to  fall  drop  by  drop  into  a  long  inclined  tube  so  that  the 
reaction  took  place  in  a  thin  layer  and  not  in  a  mass. 
The  result  of  all  this  work  was  to  convince  us  that  the 
ratio  of  60 — 65  per  cent,  to  40 — 35  per  cent,  was  un- 
changeable, and  to  create  a  desire,  impossible  to  satisfy 
in  a  chemical  works,  to  devote  time  to  an  elaborate  study 
of  the  mechanism  of  the  reaction.  The  ground  having 
thus  been  cleared,  the  only  practical  alternative  consisted 
in  separating  the  ordinary  toluidine  into  its  constituents. 
I  was  soon  convinced  that  separating  by  freezing 
was  the  quickest  and  cheapest  method,  and  began  to 
devise  a  mode  of  carrying  this  out  on  the  large  scale,  when 
I  noticed  great  variations  in  the  amount  of  product 
obtained  at  similar  temperatures,  and  found  that  the 
presence  of  water  hastened  the  separation.  Carefully 
pressed  specimens  showed  this  to  be  due  to  the  presence 
of  a  hydrate,  and  a  small  apparatus  was  installed  in 
which  the  mixed  toluidines  were  churned  with  water  and 
cooled  with  excellent  yields  of  crystals.  Such  results  were 
still  more  easily  obtained  when  a  slight  modification  of 
the  process  was  made  at  the  suggestion  of  Lawson,  and  ice 
added  instead  of  water. 

I  now  designed  and  had  made  the  apparatus  shown. 
I  had  at  first  intended  to  have  the  spindle  working  inside 
another  hollow  spindle  or  sleeve  each  provided  with  mitre 
wheels  gearing  into  the  same  driving  wheel,  so  as  to  get 
a  very  thorough  beating  action  as  is  done  in  various 
churns  and  similar  apparatus,  but  I  abandoned  this  in 
favour  of  a  single  acting  beater  and  an  apparatus  for 
reducing  the  ice  to  very  small  fragments  or  brash.  This 
was  carried  out  as  follows  : — A  heavy  disc  wheel,  3  ft.  in 
diameter,  was  provided  with  four  radial  slots  and  mounted 
on  the  end  of  a  spindle  opposite  a  tube  capable  of  taking 
a  2  cwt.  prism  of  ice.  Into  the  slot  were  fixed  blocks  of 
hard  metal  each  having  cast  into  it  about  twelve  strong 
steel  claws  made  like  stout  tenterhooks  in  plan.  This 
disc  was  revolved  at  about  600  revolutions  per  minute, 
and  the  prisms  of  ice  forced  against  its  face.  The  steel  hooks 
tore  away  the  surface,  and  the  ice  was  thus  reduced  to 
small  brash  or  pebbles  at  the  rate  of  one  ton  per  hour. 
The  boater  consisted  of  strong  + -sectioned  breaking  bars 
secured  to  rings  surrounding  the  spindle  and  the  wrought 
iron  body.  The  arms  were  skewed,  and  the  spindle 
stepped  in  a  Eour-legged  cast-iron  support  which  straddled 
over  the  opening  in  the  centre  ot  the  dished  bottom. 
The  top  and  bottom  were  of  cast  iron,  the  spindle  passing 
through  a  gland.  A  manhole  and  a  I  in.  by  6  in.  charging 
hole  with  slotted  cover  and  two  strong  hinged  bolts  served 
for-  introducing  th.  crushed  ice.     The  toluidine  was  forced 

up  by  air  from  an  underground  receiver  into  which  it-  was 

weighed.     Everything    Being    prepared,    the    charge    of 

toluidine  was  introduced  and  the  agitator  set  going 
slowly.  000  lb.  of  crushed  ice  was  then  quickly  pit  into 
the  charging  hole,  the  cover  screwed  up  and  the  beaters 
Started  at  about  150  revolutions  per  minute.  The  tem- 
perature now  fell  rapidly  to  about  5°.  when  the  changing 
of  the  sound  made  by  the  beaters  indicated  the  for- 
mation of  the  hydrate,  the  whole  contents  being  of  the 
consistency     of    thick     porridge.      The    air     was     now 
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Ice-Breaking  Machine. 


admitted  up  to  a  pressure  of  about  60  lb.  per  inch,  when 
the  full  way  cock  was  thrown  open  and  the  contents 
blown  into  the  filter  press.  Water  and  fluid  toluidine 
now  streamed  from  this  and  presently  air  when  the 
blow-off  cock  was  opened  and  the  agitators  stopped.  The 
press  was  opened,  each  ring  removed,  and  the  "  cheese  " 
of  p-toluidine  hydrate  punched  out  into  a  steam  melter 
kept  at  50 — 60°  C.  Under  these  conditions  the  hydrate 
is  decomposed  into  a  mixture  of  p-toluidine  hydrate  and 
p-toluidine,  the  latter  floating  about  as  a  mobile, 
almost  colourless  oil.  The  mixture  was  run  off  to  tanks 
where  it  was  cooled,  when  it  gave  magnificent  crystals 
of  the  hydrate  from  which  very  pure  p-toluidine  could  be 
prepared.  The  toluidine  was  run  into  a  still  where  it  was 
freed  from  water,  and  the  dry  p-toluidine  distilled  and 
collected  in  slightly  conical  enamelled  pans.  Here  it 
solidified  into  hard  blocks  which  were  broken  up  and 
passed  through  a  £  in.  sieve  and  put  into  tall  conical 
drainers,  the  crystals  resting  on  cast  iron  grids  covered 
with  coarse  flannel.  They  here  parted  with  some 
o-toluidine  which  flowed  away  containing  about  70  per 
cent.  />-toluidine.  This  fluid  was  known  as  No.  4,  and  a 
proportion  of  it  was  always  included  in  each  charge  of  the 
toluidine  in  the  ice  chamber. 

The  result  achieved  is  shown  by  the  following  record 
of  eleven  charges  each  of  875  lb.  of  toluidine  and  600  lb. 
of  ice  :  a  total  of  9617  lb.  of  mixed  toluidines  and  3  tons 
of  ice  gave  3593  lb.  of  crude  para- base  which  yielded  on 
distillation  2238  lb.  of  pure  p-toluidine,  and,  in  the  form 
of  drainings,  862  lb.  of  No.  4  toluidine.  The  toluidines 
flowing  from  the  press  contained  about  15  per  cent,  of 


para-base  ;  this  was  subjected  to  steam  distillation  with 
weak  sulphuric  acid  in  a  still  with  a  copper  body  and 
head  but  an  iron  condensing  coil,  for,  copper  in  the  presence 
of  air,  acts  as  disastrously  on  p-toluidine  or  o-toluidine 
as  it  does  on  aniline.  In  this  way  it  was  resolved  into 
pure  o-toluidine  and  a  toluidine  containing  40 — 45  per 
cent,  of  para-base  which  went  back  to  the  ice  churn  and 
the  drainings  as  before  went  through  the  process.  The 
quantity  of  ice  of  course  varied  with  the  season  of  the 
year,  and  so  did  the  draining  from  the  once  run  p-tolui- 
dine,  for  another  record  states  :  81,015  lb.  of  toluidine, 
34  tons  of  ice  and  20,605  lb.  of  p-toluidine.  It  will  be 
noted  that  more  ice  was  used  and  less  para-base 
obtained  ;  this  was  always  the  case  in  the  warmer  part 
of  the  year. 

There  were  at  the  time  no  practical  methods  of  separ- 
ating the  toluidines  known  except  the  tedious  methods 
of  distillation  with  dilute  sulphuric  acid  followed  by 
cooling,  and  the  patented  process  of  L.  Levy,  which 
depends  on  the  addition  of  disodium  phosphate  when 
a  comparatively  insoluble  p-toluidine  phosphate  is 
formed,  which  is  allowed  to  crystallise  out  and  then 
decomposed  with  caustic  soda  solution — a  process  not  to 
be  recommended  for  the  manufacture  of  an  article  wanted 
by  the  ton. 

Discussion. 

The  Chairman  said  there  was  a  melancholy  interest 
attaching  to  this  paper,  doubly  melancholy,  because  had 
the  late  Chairman  been  still  alive  he  would  have  been 
able  to  see  the  revival  of  the  tar  colour  industry  in  this 
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country  in  consequence  of  the  new  Patent  Law.  Referring 
to  the  future  development  of  the  coal-tar  colour  industry 
in  this  country,  he  said  ^hat,  according  to  the  latest 
German  statistics,  the  export  of  indigo  and  other  tar 
colours,  reached,  in  round  figures,  9£  millions  sterling. 
This  showed  what  amount  of  business  might  be  recovered 
in  this  country.  In  the  paper  it  was  stated  that  there 
was  no  mention  of  this  process  made  in  Beilstein  ;  but 
he  might  add  that  even  in  special  works,  such  as  Schnltz's 
book,  a  description  of  this  process  could  not  be  found. 

Dr.  J.  C.  Caiv  said  he  had  seen  the  plant  used  by 
Mr.  Friswell  for  this  process.  The  stirrer  consisted  of 
a  central  axle  fitted  with  wings  which  were  rapidly 
revolved.  From  an  engineering  point  of  view  he  would 
suggest  that  the  vessel  be  raised  considerably  higher, 
so  that  the  pipes  might  lead  directly  into  the  filter  press, 
which  would  tend  to  prevent  the  solid  material  settling 
in  the  bend.  The  modern  process  of  separating  orlho- 
and  ^ar«-toluidine  was  already  carried  on  at  the  nitro- 
toluene  stage  by  fractional  distillation  under  diminished 
pressure. 

Dr.  G.  T.  Morgan  said  the  paper  had  an  important 
bearing  on  the  theory  of  ammonium  bases,  as  it  showed 
that  at  least  one  aromatic  base,  p-toluidine,  had  the 
property  of  combining  with  water  to  form  a  compound 
resembling  the  ammonium  hydroxides.  Possibly  other 
benzenoid  amines  were  capable  of  yielding  hydrates 
which,  however,  were  only  stable  at  lower  temperatures. 
In  those  works  where  arsenic  acid  was  available  this  acid 
might  be  employed  to  separate  p-toluidine  from  o-toluidine 
by  taking  advantage  of  the  difference  in  solubility  of 
their  arsenates  instead  of  using  the  phosphates  as  in 
Levy's  process. 

Dr.  R.  Lessino  drew  attention  to  the  analogy  of 
2>-toluidine  with  phenol.  In  the  manufacture  of  carbolic 
acid  a  certain  percentage  of  water  was  desirable  for 
obtaining  crystallised  phenol  from  the  mixture  of  the 
tar  acids.  Here,  as  in  the  case  of  p-toluidine,  a  hydrate 
was  formed  which,  by  its  crystallising  properties,  was 
distinguished  from  the  liquid  hydrates  of  the  cresols. 


THE  CHLORAMINE  REACTION  OF  THE  PROTEINS  , 
AND    TECHNICAL    APPLICATIONS. 

BY  C.  F.  CROSS,  E.  J.  BEVAN,  AND  J.  F.  BRIGGS. 

The  interactions  of  the  simpler  amines  and  the  halogens 
have  been  studied  by  numerous  observers.  One  of  these 
reactions  of  particular  interest,  for  reasons  which  we  hope 
to  make  evident  by  the  present  communication,  is  that 
which  leads  to  the  production  of  monochloramin,  NH2C1. 
This  compound  is  readily  obtained  in  solution  by  the 
interaction  of  chlorine  (water)  and  ammonia,  but  more 
conveniently  by  substituting  a  hypochlorite  for  the  free 
halogen.  In  a  brief  account  of  this  reaction  by  F.  Raschig 
(Ber.,  1907,  40,  4586)  it  is  shown  that  it  "takes  place 
according  to  the  equation  :  NHa+M'OC^NHjCl  +  M'OH. 
The  product  reacts  with  iodides  similarly  to  the  hypo- 
chlorites, thus,  NH2Cl+2HI  =  NH3  +  HCi-fI2;  that  is, 
using  the  terminology  of  "  bleaching "  chemistry,  the 
"  active  chlorine  "  is  double  the  actual  combined  chlorine. 
But  the  chloramin  is  in  other  respects  markedly  different 
in  chemical  activity  from  the  hypochlorites,  notably  in 
the  extreme  feebleness  of  its  bleaching  actions.  Although 
unstable  and  readily  decomposing  according  to  the 
equation,  3NH2C1  =  N2+NH3  +  3HC1,  under  certain  con- 
ditions it  undergoes  the  characteristic  synthetic  trans- 
formation to  hydrazine  —  thus  :  NHgCl  +  NH3  — 
H2N.NH2,HC1.  The  conditions  specified  by  Raschig 
are,  to  heat  together  200  c.c.  aqueous  ammonia  (20  per 
cent.  NH3)  with  J00  c.c.  of  normal  sodium  hypochlorite 
in  presence  of  a  small  quantity  of  gelatin  (0-05  gun.) 
which  he  has  found  to  favour  the  reaction  by  "raising 
the  viscosity  of  the  solution."  The  resulting  hydrazine 
is  obtained  in  the  form  of  sulphate  on  adding  sulphuric 
acid,  or  as  the  relatively  insoluble  double  salt 
</,tiS()4.N2Hl-,S04  on  adding  a  saturated  solution  of  copper 
sulphate.  The  yield  of  hydrazine  under  the  above  con- 
ditions is  40 — 50  per  cent,  of  the  theoretical  [8tte  also 
Chem.  Zeit.,  1907,  31,  120.)  The  general  import-  of  these 
reactions   is    indicated    in    a    paper    by    the   name   author 


(Zeits.  angew.  Chem.,  1907,  20,  2065),  thus :— Phenyl- 
hydrazine  has  been  obtained  from  aniline.  As  a  means 
of  introducing  the  amino  group  it  is  shown  that  phenol 
and  the  simple  chloramine  give  7>-aminophenol  followed 
by  interaction  of  two  molecules  with  production  of 
dihydroxydiphenylamine,  which  is  directly  oxidised  to 
the  indophenol.  This  explains  the  blue  reaction  of 
phenol  solutions  containing  ammonia  with  hypochlorites. 

The  author  also  discusses  the  formation  of  dinitroazo- 
benzene  from  p-nitraniline,  and  fully  discusses  the  inter- 
action of  aniline  and  hypochlorites.  These  discussions 
are  limited  to  bodies  of  the  aromatic  group. 

We  note  in  a  paper  by  Knecht  and  Milnes  (this  J., 
1892,  11,  131)  on  "  The  action  of  chlorine  on  wool,"  that 
the  chlorinated  wool  was  observed  to  retain  its  activity 
towards  potassium  iodide  after  many  hours.  The  authors 
suggest  that  the  results  may  be  due  to  free  chlorine  or 
chlorinated  quinone-like  bodies.  Other  authors  have 
dealt  with  the  interaction  of  chlorine  and  hypochlorites 
with  ammonia.  Noyes  and  Lyon  (J.  Amer.  Chem. 
Soc,  1901,  23,  400)  have  investigated  the  ultimate 
breakdown  to  nitrogen.  J.  Effront  (Ber.,  1904,  37, 
4290)  has  proposed  to  use  the  interaction  of  hypo- 
chlorites with  ammonia  and  proteins  in  drinking  waters 
that  is,  under  conditions  of  extreme  dilution.  He  refers 
incidentally  to  the  formation  of  nitrogen  chloride  (Chlor- 
stickstoff),  but  regards  the  reactions  involved  as  those  of 
destructive  oxidations.  We  shall  revert  to  his  observa- 
tions on  the  proteins  in  a  later  communication. 

We  are  concerned  at  the  moment  with  the  widely 
diversified  group  of  such  derivatives,  viz.,  the  nitrogenous 
colloids  which  we  shall  refer  to  under  the  group  designa- 
tion of  proteins,  used  in  the  general  sense,  and  without 
reference  to  the  special  classifications  of  the  most  recent 
literature  of  this  vast  field.* 

These  bodies  react  with  chlorine  and  the  hypochlorites 
to  form  chloramine  derivatives.  Our  observation  of 
these  reactions  and  their  products  have  satisfied  us  that 
they  take  place  in  constant  and  characteristic  quantitative 
porportions,  and  that  the  derivatives  are  simply  related 
to  the  original  substance,  that  is,  are  formed  without 
destructive  actions.  Hence,  these  reactions  may  be 
made  the  basis  of  a  number  of  quantitative  methods 
which  prove  useful  in  the  province  of  technical  investi- 
gations. But  further,  such  reactions  occur  in  a  number 
of  industrial  operations  the  significance  of  which  will 
be  found  to  be  further  elucidated  by  reference  to  the 
fundamental  facts  established  for  the  simplest  chloramine 
derivatives. 

It  will  perhaps  facilitate  the  exposition  of  our  theme, 
as  a  contribution  to  industrial  chemistry,  if  we  approach 
it  through  the  subject  of  flax  bleaching. 

Cldoramine  .reactions  in  flax  bleaching  processes. — Raw 
flax  as  is  well  known  retains  a  proportion  of  the  nitro- 
genous constituents  of  the  plant,  derived  from  the 
cortical  parenchyma  which  surrounds  tho  bast  fibres. 
In  the  full  "  linen  bleach,"  the  product  of  which  is  the 
pure  flax  cellulose,  these  residues  are  progressively 
eliminated  together  with  the  residues  of  the  lignocellulosc 
or  wood.  In  various  grades  of  partial  bleaching  to  which 
both  flax  cloths  and  yarns  are  subjected  (creaming — half- 
bleach — three-quarter  bleach)  these  residues  survive  in 
considerable  proportion,  being  whitened  or  decolourised 
by  the  processes  of  alkaline  hydrolysis  and  hypochlorite 
oxidation  which,  while  of  the  same  character  as  those 
employed  in  the  "  cellulose  bleach  "  are  limited  in 
intensity  to  produce  the  maximum  of  decolorisation 
consistent  with  the  minimum  removal  of  the  non-cellulose 
constituents  of  the  fibre. 

It  is  to  the  production  of  chloramine  derivatives  in 
tho  hypochlorite  baths  that  we  have  to  call  attention. 
These  bodies  when  formed  on  tho  fibre  arc  remarkably 
stable,  they  resist  protracted  washing;  they  resist  the 
acid  treatments  (souring),  which  usually  follow,  and  they 
do  not  yield  to  the  exhaustive  washing  which  again 
supervenes.  As  follows  inferent  ially  from  our  account 
of  the  properties  of  the  simplest  chloramine,  the  chlora 
mine  group   is  characterised   by  "active  chlorine,"  and 

•  KonBt-l,  ibid,  1901,  34,  3214,     K.  Fischer,  ibid,  1004,  38,  i>M, 
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its  presence  is  brought  to  evidence  by  the  ordinary 
reagent,  potassium  iodide.  Also  the  iodine  set  free 
may  be  estimated  by  titration  with  an  alkaline  arsenite — 
translated  in  calculating  into  its  equivalent  of  "  active 
chlorine." 

We  may  state  here,  that  in  standard  trade  samples 
of  '*  creamed  "  linen  yarns,  we  have  found  such  "  active 
chlorine"  to  amount  to  as  much  as  01  per  cent.  We 
shall  revert  to  the  consequences  of  this  defective  practice 
after  a  more  definite  proof  of  the  fundamental  relationships 
involved,  i.e..  of  the  reaction  of  the  flax  proteids  with 
hypochlorite  chlorine.  The  maximum  fixation  of  active 
chlorine,  we  may  note,  is  determined  by  reaction  with 
the  pure  halogen  :  further,  this  maximum  is  for  par- 
ticular  cases   invariable. 

The  following  quantitative  observations  were  made 
upon  a  series  of  specimens  of  a  sample  "  green " 
yarn  damask,  viz.,  (a)  the  original  untreated  cloth; 
(b)  after  lime  boiling,  sour  and  wash  ;  (c)  after  a  further 
lye  boil  (caustic  soda)  sour,  and  wash.  The  total  nitrogen 
was  estimated  in  these  specimens  and  found  to  be: — 
(a)  0-5  per  cent.  ;  (b)  0-2  per  cent.  ;  (c)  0-05  per  cent. 
Portions  were  then,  after  weighing,  wetted  out  in  boiling 
water,  squeezed  through  rollers,  and  exposed  in  one  case 
to  1  per  cent,  "bleach"  solution,  and  in  another  to  an 
atmosphere  of  chlorine  gas,  each  series  in  one  vessel.  They 
were  then  well  washed  to  remove  any  soluble  inorganic 
chloroxygen  compounds  ;  then  covered  separately,  with 
A  10  sodium  arsenite  solution,  and  titrated  back  with 
A7/10  iodine.  The  percentages  of  active  chlorine  fixed 
were   as   follows  : — 


(a) 

(b) 

(0 

From  1  per  cent,  "bleach". 

Per  cent. 
0-069 
0-250 

Per  cent. 
0-024 
0-066 

Per  cent. 
0-007 
0-019 

The  relation  between  the  two  series  of  numbers  is  so 
far  convincing. 

We  may  mention  incidentally  that  the  chlorination 
of  the  lignone  residues  to  lignone  chlorides  has  been 
ascertained,  by  experiment  with  typical  nitrogen-free 
lignocelluloses,  not  to  contribute  to  the  result.  Nor 
does  the  flax  cellulose  treated  under  these  conditions 
show  any  fixation  of  active  chlorine  (or  oxygen). 

We  have  now  to  mention  an  observation  which  has 
a  particular  technical  interest,  as  well  as  furnishing 
another  link  in  the  chain  of  evidence  connecting  the 
fixation  of  "active  chlorine  "  with  the  amine  constituents 
of  the  flax.  In  the  reactions  of  the  ordinary  "  steeps  " 
or  bleaching  baths,  which  are  dilute  solutions,  generally 
slightly  basic,  of  the  hypo-chlorites,  there  is  a  partial 
breaking  down  of  the  chloramine  compounds  to  soluble 
derivatives,  which  are  by  no  means  unstable ;  con- 
sequently they  tend  to  accumulate  in  the  standing  liquors 
of  the  bleach  works.  This  accumulation,  however,  is 
opposed  by  their  tendency  to  "  work  out  "  of  solution 
and  fix  themselves  upon  cellulose  after  the  manner  of 
colloidal  mordanting  oxides,  or  of  dyestufTs.  If  a  pure 
cotton  cellulose  be  steeped  in  one  of  these  "  old  "  liquors 
for  some  hours,  and  thereafter  exhaustively  washed,  it 
will  be  found  to  show  the  reactions  of  those  chloramin 
derivatives.  In  order  to  establish  again  the  relations 
of  nitrogen  to  "  active  chlorine  "  in  such  a  case  we  carried 
out  quantitative  observations  as  follows : — 

Nitrogen  in  500  c.c.  of  old  filtered  bleach  liquors  (by 
Kjeldahl  and  Nessler  tests)  N  =  42  nigrms.  16  grms.  of 
mercerised  cotton  steeped  24  hours  in  500  c.c.  of  thin 
liquor,  washed,  and  corrected  by  blank  steeped  in  fresh 
bleach  liquor  (Kjeldahl  and  Nessler  tests),  N  =  4-2-!-6 
nigrms.  =2-6  mgrms.  fixed.  This  cotton  showed  the 
characteristic  active  chlorine  after  exhaustive  washing. 
We  also  fixed  chloramines  on  pure  cotton  by  steeping  in 
bleach  liquors  after  reaction  with  the  proteins  of  wheat 
(flour)  as  of  barley  (wort),  the  liquors  being  filtered  clear 
before  use. 

Having  regard  to  these  observations,  it  was  of  interest 
to  devise  a  plan  of  analysis  of  "  old  "  bleach  liquors,  to 
determine  the  presence  of  soluble  chloramines.  This 
plan  follows  from  a  characteristic  differentiation  of  the 


chloramines  from  the  hypochlorites,  in  their  resistance 
to  hydrogen  peroxide.  The  latter  is  added  in  slight  excess 
to  destroy  hypochlorites,  the  solution  is  then  acidified, 
and  the  excess  of  peroxide  destroyed  by  adding  dilute 
permanganate  till  the  solution  is  faintly  pink.  On  then 
adding  a  soluble  iodide,  the  chloramine  is  brought  into 
reaction,  and  may  be  estimated  by  thiosulphate  solution. 
We  need  not  elaborate  the  details  of  this  method,  necessary 
to  eliminate  the  errors  due  to  the  possible  presence  of 
other  oxidising  compounds.  It  will  be  modified  by 
observers  to  meet  the  requirements  of  particular  cases. 
Wc  may  observe  that  we  have  also  found  it  of  considerable 
use  in  studying  chloramine  reactions  in  solution  with 
amino  compounds  of  known  constitution.  We  also  think 
it  would  serve  no  useful  purpose  to  multiply  records  of 
our  observations.  Those  we  have  cited  are  typical ;  we 
have  made  many  series  of  determinations  for  the  purpose 
of  convincing  ourselves,  but  we  may  well  leave  it  to  those 
interested  to  make  their  own  observations. 

We  may  conclude  this  section  of  our  subject  by  stating 
our  own  conclusions  in  general  form : — 

(1)  No  flax  fabrics  washed  from  hypochlorite  treat- 
ment can  be  safely  assumed  to  be  free  from  "  active 
chlorine."  however  thorough  the  washing. 

(2)  The  fixation  of  chlorine  as  "  active  chloriue "  is 
in  general  in  direct  proportion  to  the  nitrogen  contents  of 
the  fabric.  It  is  probably  actualby  proportionate  to  the 
amino-groups  of  the  protein  constituents.  It  therefore 
progressively  diminishes  as  these  are  removed  through 
the  various  stages  of  bleaching. 

The  reaction  conversely  is  a  test  of  the  purity  of  a 
bleach,  and  will  be  found  of  use  in  comparing  one  bleach 
with  another. 

Low-bleached  damasks  when  treated  with  chlorine  gas 
will  be  found  to  have  a  marked  chloramine  reaction,  and  it 
is  important  to  note  that  the  nitrogenous  bodies  thus 
reacting  are  the  most  resistant  of  the  non-cellulose  impuri- 
ties, and  are  the  last  to  be  eliminated  in  the  cellulose 
bleach. 

(3)  A  hypochlorite  liquor  which  has  been  used  upon 
flax  goods  may  contain  some  form  of  dissolved  chloramine 
chlorine,  which  is  not  only  devoid  of  bleaching  action, 
but  may  influence  prejudicially  the  action  of  the  bleaching 
bath. 

These  conclusions  are  of  direct  import  to  the  flax 
bieacher,  and  follow  immediately  from  our  experimental 
results  and  actual  observations  of  the  industrial  processes 
and  their  products.  In  so  far  as  they  have  not  entered 
into  consideration  in  the  conduct  of  flax  bleaching,  they 
afford  a  new  basis  of  experimental  observation  and  control 
of  the  processes.  But  b}'  control  we  must  understand  as 
chemists  the  regulation  of  processes  to  bring  about  par- 
ticular results.  If,  for  instance,  it  is  recognised  that  to 
the  more  obvious  functions  of  the  hypochlorite  bleaching 
liquors,  which  are  those  of  hydrolysis  and  oxidation,  we 
must  add  that  of  chloramine  production,  it  becomes  neces- 
sary to  re-investigate  the  processes  in  relation  to  this 
function.  We  make  this  suggestion  to  those  interested 
directly  or  indirectly  in  the  industry.  But  as  the  lines 
to  be  followed  in  such  an  investigation  will  be  obvious  to 
every  chemist,  it  is  unnecessary  to  develop  the  matter 
in  detail. 

Application  to  histological  investigations. — We  have  to 
pass  on  to  a  further  application  of  the  reaction  originating 
in  the  same  field  of  investigation,  but  suggesting  exten- 
sions in  many  other  directions.  It  is  a  matter  of  interest 
to  localise  the  fibre  constituents  giving  this  characteristic 
reaction.  If  the  flax  in  any  form  is  treated  with  mercer- 
ising soda  (15  per  cent.  NaOH)  the  "  pectic  "  constituents 
of  the  fibre  are  considerably  attacked,  and  on  washing 
are  removed  in  solution.  The  fibre  thus  treated  is  chlori- 
nated and  washed,  and  then  treated  with  iodide  solution. 
The  distribution  of  the  reaction  is  seen  to  be  local,  and  on 
subjecting  the  fibre  to  microscopic  examination,  it  is  easy 
to  resolve  the  strongly  reacting  regions  into  a  complex 
of  non -reacting  fibres  (cellulose),  and  more  or  less  intensely 
coloured  cellular  masses,  either  still  adherent  to  the  fibres, 
or  detached  as  a  result  of  the  mercerising  treatment.  We 
shall  pursue  this  investigation  as  a  development  of  histo- 
logical method,  by  observations  upon  growing  flax  of  this 
season's  crop* 
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It  will  be  seen  from  the  quantitative  observations  upon 
gelatin  (infra)  that  the  quantity  of  chlorine  fixed  under 
maximum  conditions  is  very  large,  when  calculated  in 
terms  of  the  protein  under  reaction,  an  important  point 
in  respect  of  microchemical  reactions  that  is  for  visual 
demonstration.  Further  the  presence  of  lignocellulose 
does  not  vitiate  or  obscure  the  observations.  These  latter 
constituents  have  specific  relationship  to  chlorine  in 
virtue  of  their  quinonoid  character,  and  as  will  be  remem- 
bered, after  chlorination  the  particular  reaction  is 
localised  by  a  careful  application  of  sulphite  of  soda. 
(Cellulose,  Cross  and  Bevan,  p.  134.)  Thus  it  is  easy  to 
differentiate  these  reactions  for  the  purpose  of  localising 
their  source,  and  by  examining  sections  of  raw  flax  after 
chlorination,  we  have  detected  the  layer  of  proteid  bearing 
cells  situated  between  the  cuticular  tissue  and  the  bast 
fibres  proper. 

It  is  obvious  that  this  reaction  has  a  general  value  in 
histological  research.  It  can  be  graduated  to  any  required 
intensity  by  using  more  or  less  dilute  solutions  of  hypo- 
chlorous  acid,  or  where  considerable  intensity  of  reaction 
is  required,  the  pure  halogen.  We  need  not  go  into 
details  of  manipulation  of  histological  objects,  whether 
in  their  original  form  or  in  the  form  of  sections. 

Reverting  in  conclusion,  to  the  question  of  flax,  the  dis- 
tribution of  these  nitrogenous  bodies  may  be  altered  by 
the  processes  of  alkaline  preparation.  Generally,  these 
bodies  are  extremely  resistant,  and  they  are  only  gradually 
broken  down  by  the  successive  alkaline  boils.  As  the 
result  of  progressive  li3rdrolysis  we  have  to  reckon  with 
the  absorption  of  the  dissolved  products  at  all  events 
in  traces,  by  the  cellulose  of  the  fabric,  as  shown  above 
in  the  case  of  pure  cotton,  and  the  problem  of  obtaining 
absolute  purity  of  the  flax  cellulose  is  thereby  compli- 
cated. Further,  on  placing  pure  cotton  cellulose 
(bleached)  in  contact  with  flax  goods,  (a)  in  the  lime  boil, 
and  (b)  in  the  lye  boil  (caustic  soda)  which  follows,  it  is 
found  that  the  cotton  cellulose  is  permanently  stained  by 
taking  up  the  products  of  the  action  of  the  alkali  upon 
the  flax  constituents.  These  resist  washing  and  then  on 
exposing  to  chlorine  or  acid  hypochlorite  and  exhaustive 
washing,  the  characteristic  fixation  of  the  chloramine 
chlorine  is  noted  by  the  relative  intensity  of  the  potassium 
iodide  and  starch  reaction,  the  colour  developed  in  (a) 
being  stronger  than  that  developed  in  (b).  This,  of  course, 
is  a  point  of  some  practical  importance,  and  affords  a 
basis  of  critical  study  of  the  processes  which  are  a  necessary 
preparation  for  the  ordinary  bleaching  operations. 

We  have  observed  that  the  "  active  chlorine  "  of  chlor- 
amines  is  possessed  of  an  inferior  oxidising  power  as  com- 
pared with  the  active  chlorine  of  hypochlorites,  and 
that  it  has  no  direct  bleaching  actions  upon  colouring 
matters  and  dyestuffs.  This  is  an  important  con- 
sideration when  it  is  remembered  that  "creamed  " 
flax  yarns  containing  "active  chlorine"  are  "blued" 
by  the  addition  of  sensitive  dyestuffs  such  as  Methyl 
Violet.  Whether  the  blue  resists  the  chloramine  during 
a  period  of  storage  is  not  so  certain,  but  the  possible  dis- 
charge of  the  dyestuff  should  not  be  overlooked.  We  have 
made  experiments  with  reduced  leuco-derivatives  of 
triphenylmcthanc  dyestuffs  which  show  that  the  oxidising 
power  of  the  chloramine  existing  on  creamed  flax  yarns 
is  sufficiently  pronounced  to  restore  the  colour  and  dye 
the  yarn.  In  reply  to  the  question  whether  the  active 
chlorine  of  the  chloramine  is  sufficiently  powerful  to 
transform  the  cellulose  into  oxyccllulosc,  the  evidence  is 
not  conclusive.  But  we  must  lay  stress  on  one  danger  of 
the  presence  of  chloramine  in  these  yarns,  that  is,  the 
generally  simultaneous  presence  of  free  acid.  The  decom- 
position of  the  chloramine  which  takes  place  gradually  in 
the  course  of  time,  is  accompanied  by  the  formation  of 
hydrochloric  acid.  If,  as  is  often  the  case,  tho  bleach 
works  possess  a  supply  of  very  soft  water,  the  basic  matters 
absorbed  by  the  finished  yarns  are  not  sufficient  to  neutra- 
lise this  acid,  with  the  result  that  nearly  ;ill  the  yarns 
which  show  the  presence  of  active  chlorine,  also  show  tho 
presence  of  free  acid  when  tested  with  methyl  orange.  In 
their  destructive  action  on  cellulose,  acids  are  catalytic 
in  their  functions,  their  action  is  progressive  and  cumu- 
lative, and  therein  lies  the  danger  of  flax  chloramine. 
About  a  year  ago  wo  recorded  (Zeits.  angew.   Chem.. 


1907,  20,  570)  the  presence  of  active  oxygen  and  acidity 
in  a  sample  of  bleached  cotton  cloth  which  had  been 
thoroughly  washed.  On  the  evidence  available  we 
attributed  the  phenomenon  to  the  formation  of  a  cellu- 
lose "  peroxide,"  but  we  were  unable  to  reproduce  the 
conditions  on  any  pure  cotton  fabrics  by  the  use  of  hypo- 
chlorites in  the  laboratory.  We  are  now  able  to  give  an 
explanation  of  those  reactions  which  brought  about  this 
exceptional  condition  of  the  cotton,  which  will  at  once 
be  understood  when  we  state  that  the  cloth  in  question 
had  been  bleached  in  a  hypochlorite  liquor  which  had 
previously  been  employed  on  flax  goods.  The  cotton  had 
absorbed  from  the  bleach  liquors  the  protein  chloramines 
which  had  diffused  from  the  flax.  It  is  to  be  noted  that 
the  results  as  regards  peroxidation  of  cellulose  are  con- 
firmed by  Ditz  (Chem.  Zeit.,  1907,  No.  68),  who  obtained 
such  products  by  the  action  of  persulphates  on  pure 
cellulose.  The  products  which  we  examined  were  char- 
acterised by  a  permanent  acidity  not  removable  by 
washing  with  distilled  water,  and  it  still  remains  there- 
fore an  open  question  whether  the  cellulose  had  merely 
combined  with  the  chloramine,  or  as  a  result  of  the 
combination  had  itself  undergone  peroxidation  on  long 
standing  at  the  expense  of  the  chloramine. 

Quantitative  observations  on  protein-chloramin  reactions — 
Gelatin. — It  is  of  course  a  matter  of  importance  to  determine 
the  relationship  of  the  fixation  of  chlorine  to  the  nitrogen 
groups  of  particular  proteins.  At  present  we  have  to  be 
satisfied  with  the  general  proportion  of  chlorine  to  total 
nitrogen,  though  we  have  little  doubt  that  this  reaction 
may  be  extended  to  throw  a  light  on  the  actual  proximate 
constitution  of  the  proteins.  Before  we  consider  these 
reactions  we  may  mention  two  facts  of  importance. 
First,  that  the  gelatin  chloramine  formed  by  interaction 
of  chlorine  gas  and  the  hydrated  substance  is  extremely 
stable.  A  preparation  which  we  made  in  December  last, 
which  was  washed,  dehydrated  with  alcohol  and  dried  and 
found  to  contain  6' 6  per  cent,  of  active  chlorine  was 
examined  on  the  24th  February  and  found  to  contain 
6-2  per  cent.  Secondly,  the  chloramine  is  sensitive  to  the 
reagents  known  as  antichlors,  and  a  gelatin  chloramine 
treated  with  sulphurous  acid  reverts  to  the  original  con- 
dition, which  is  shown  by  a  full  reaction  with  chlorine. 
These,  of  course,  are  constitutional  facts  which  will  have 
their  application  in  research. 

We  now  have  to  deal  with  the  technical  application  of 
the  reaction. 

Chlorine  and  gelatin. — The  interaction  of  these  bodies 
may  be  made  to  give  results  which  are  sufficiently  constant 
to  afford  a  quantitative  method  of  determination  of  the 
protein.  In  order  to  secure  these  results  we  have  first 
to  reckon  with  the  fact  that  a  mass  of  gelatin  is  only 
attacked  superficially.  If  a  sheet  of  dry  gelatin  of  con- 
venient thickness  be  immersed  in  a  solution  of  hypo- 
chlorite for  some  hours,  the  gelatin  will  be  found  to  have 
swollen  almost  normally,  but  the  surface  will  have  a  hard 
feel  which  suggests  its  insolubility.  After  exhaustive 
washing  of  the  swollen  sheet,  sections  of  same  when 
placed  in  potassium  iodide  solution,  are  found  to  show 
the  chloramine  reaction  in  superficial  layers  of  vary- 
ing thickness.  If  the  section  be  boiled  with  water 
tho  interior  portion  is  found  to  bo  perfectly  soluble, 
but  the  two  surfaces  remain  in  the  liquid  as  insoluble 
films.  Thus  we  may  say  that  hypochlorites  have  a 
"  tanning  "  action  on  gelatin  in  converting  it  into  its 
chloramine,   and    that   the   product  constitutes   a   semi- 

{>ermoable  membrane,  which  permits  the  passage  of  water, 
»ut  prevents  the  diffusion  of  the  hypochlorite.  To 
secure  a  general  attack  we  have  found  it  necessary 
to  use  chlorine  gas,  and  to  diffuse  the  gelatin  through 
a  mass  of  inert  material  presenting  an  indefinitely  largo 
surface,  for  which  purposes  cotton  yarn  is  very  con- 
venient. Cotton  yarn  was  impregnated  with  known 
quantities  of  gelatin  solution  containing  aluminium 
sulphate,  and  then  dried.  Weighed  quantities  of 
this  yarn  containing  a  known  weight  of  gelatin  were 
steeped  in  cold  water  to  hydrate  the  gelatin,  they  were 
then  squeezed  out  and  exposed  to  an  atmosphere  of 
chlorine  for  one  hour.  Exhaustive  washing  of  the 
chlorinated  product  gave  variable  final  results,  because 
soluble    products    presumably    formed    by    hydrolysis    of 
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the  ohloramin  appeared  to  diffuse  indefinitely  and  the 
results  in  tonus  of  chlorine  decreased  as  the  time  of 
washing  was  prolonged.  We  were  able  to  arrive  at  a 
find  point  by  suspending  the  yarn  without  washing  in 
a  current  of  air  from  a  small  fan,  until  perfectly  dry.  The 
yarn  was  then  placed  in  an  excess  of  AT/10  sodium  arsenite 
solution  (diluted)  about  one  hour  being  allowed  for  com- 
plete penetration,  and  the  excess  of  arsenite  was  titrated 
back  with  A"  10  iodine.  It  might  be  presumed  that  the 
proportion  of  active  chlorine  fixed  would  be  a  measure  of 
the  quality  of  the  gelatin,  but  we  find  that  such  is  not 
the  ease,  and  that  three  samples  of  skin  gelatin  of  very 
different  qualities  gave  approximately  identical  results. 
As  the  mean  of  a  large  number  of  determinations  we  have 
fixed  the  proportion  of  active  chlorine  taken  up  by  gelatin 
under  these  conditions  at  15-4  per  cent,  of  its  air  dry 
weight.  This  number  is  not  appreciably  changed  if  the 
gelatin  be  previously  combined  with  formaldehyde. 
Further  if  the  chloraniine  be  immediately  destroyed  by 
sulphurous  acid  and  washed,  the  gelatin  will  again  take 
up  the  same  amount  of  active  chlorine  on  a  second  treat- 
ment with  the  gas. 

From  this  work  we  have  evolved  a  method  for  the 
detection  and  estimation  of  gelatin  in  tub-sized  papers. 
The  qualitative  test  possesses  the  advantage  that  any 
number  of  samples  may  be  tested  simultaneously,  and 
that  a  very  small  fragment  of  each  sample  is  sufficient. 
We  have  to  bear  in  mind  that  iron  compounds  which  are 
present  in  traces  in  the  majority  of  papers  would  interfere 
with  the  test.  In  order  to  eliminate  this  error,  and  to 
arrive  at  a  rapid  result,  we  place  the  moist  fragments  after 
chlorination  in  a  bath  of  2  per  cent,  solution  of  sodium 
phosphate,  previously  heated  to  45°  C.  and  leave  them 
for  exactly  five  minutes.  This  reduces  the  otherwise 
inconvenient  delicacy  of  the  reaction,  and  ensures  that 
only  papers  containing  proteid  matter  will  show  a 
positive  result.  The  fragments  are  removed  from  the 
bath  and  tested  with  potassium  iodide  and  starch. 
Papers  containing  only  0-5  per  cent,  of  gelatin  still  show 
a  strong  coloration.  It  should  be  noted  that  the  presence 
of  large  quantities  of  mechanical  wood  pulp  in  a  paper 
will  produce  a  faint  chloramine  reaction  owing  to  traces 
of  proteid  matter  contained  in  raw  wood.  For  the  quanti- 
tative determination  we  suspend  the  sheets  of  paper 
after  chlorination  in  front  of  the  fan  and  expose  to  a  full 
blast  of  air  for  at  least  1£  hour.  We  find  that  exposure 
for  only  f  hour  gives  too  high  results  owing  to  the  greater 
density  of  paper  as  compared  with  cotton  yarn,  whilst 
exposure  for  2 J  hours  gives  the  same  result  as  for  1^ 
hour.  The  paper  is  then  torn  up,  placed  in  iV/100  arsenite 
for  a  considerable  time  (at  least  1  hour),  and  the  excess 
titrated  with  iodine.  If  these  conditions  be  followed  the 
divisor  15-4  noted  above  gives  the  quantity  of  gelatin  in 
the  paper  as  shewn  by  the  following  examples : — ■ 


Paper. 


Percentage  of 

gelatin  by 

Kjeldahl 

(air  dry  weight) 

N%x6-53. 


Percentage  of 

gelatin  by 

chlorine 

(air  dry  weight). 


Ordinary  note  paper  (air 
dried  vellum) 

Typewriting  paper  (cheap 
quality)    I 

Hand-made  ledger  paper 
(Royal ) 


7-1 
2-62 

•8-15 


7-1  7-25  7-4  7-3 
2-8     3-0 

7-7       7-7 


•  This  number  has  been  corrected  for  ammonia  alum,  which 
was  used  in  the  size  in  the  proportion  of  15  per  cent,  on  the  gelatin. 

Silk  and  chlorine. — WTe  have  selected  silk  as  a  convenient 
type  of  protein  for  the  quantitative  investigation  of  the 
relations  between  the  active  chlorine  of  the  chloramine 
and  the  total  chlorine  fixed  by  this  and  other  groups  of  the 
molecule  (e.g.,  unsaturated  and  quinonic  groups).  Wre 
have  not  succeeded  in  obtaining  constant  results,  possibly 
because  the  reagents  do  not  penetrate  the  substance  of 
the  fibre,  but  the  relative  results  possess  a  certain  interest. 
In  determining  these  relations,  exhaustive  washing,  which 
is  very  difficult  to  attain,  Ls  necessary  :  the  total  chlorine 
Is  then  determined  by  heating    with    nitric    acid    and 


silver  nitrate.  In  the  first  place,  silk,  like  the  flax  and 
gelatin,  shows  much  lower  results  for  active  chlorine 
when  treated  with  hypochlorite  solutions  than  when 
exposed  to  chlorine  gas,  and  in  the  latter  case  the  result 
appears  to  increase  with  the  time  of  exposure  ;  this  may 
be  a  question  of  penetration  or  of  proteolytic  hydrolysis 
The  following  results  may  be  recorded : — 

Boiled-out  silk.    (Air-dried  weights,) 


Active 

Total 

Conditions. 

chlorine. 

chlorine. 

Per  cent. 

Per  cent. 

Silk  and  0-5  per  cent,  neutral  hypo- 

1-2 

— 

Silk  and  chlorine  gas  \  hour  (washed) 

3.01— 3-04 

6-01 

„            >>                1  hour        ,, 

5-46 

7-24 

(blown  off)    ... 

6-40 

— 

,,            „  (sulphurous    acid    and 

nil 

3-38 

(Acidity  produced  during  chlorination,  11  per  cent,  of  hydro- 
chloric acid.) 

Titration  of  nitrogenous  substances  in  solution. — We  are 
not  prepared  to  propose  a  finished  method  for  the  rapid 
titration  of  nitrogenous  bodies  in  solution,  however 
desirable  such  a  method  would  be  for  many  technical 
purposes,  but  we  believe  that  the  chloramine  reaction 
will  ultimately  lead  to  such  a  process.  In  this  case 
it  will  be  necessary  to  ascertain  whether  the  chlor- 
amine reaction  is  a  measure  of  the  total  amino-groups 
present,  or  only  of  amino-groups  in  a  certain  state  of 
freedom.  (Compare  the  nitrous  acid  process  of  H.  T. 
Brown  for  determination  of  the  amino-acid  index.) 

We  have  made  a  few  preliminary  experiments  on 
gelatin  solutions  using  the  hydrogen  peroxide  and 
potassium  permanganate  method  noted  above.  We 
found  that  it  was  necessary  to  employ  slightly  alkaline 
solutions  of  the  hypochlorite,  because  in  presence  of  acid 
other  groups  of  the  proteid  are  chlorinated  and  precipitates 
are  formed.  The  difficulty  of  these  titrations  lay  in  the 
tendency  to  spontaneous  decomposition  of  the  chloramine, 
but  by  limiting  the  time  of  action  of  the  hypochlorite 
to  about  1  hour  the  results  were  fairly  constant.  Ten  c.c. 
of  a  1  per  cent,  gelatin  solution  were  placed  in  a  flask 
with  50  c.c.  of  water,  and  5  c.c.  of  normal  caustic  soda 
solution.  An  excess  of  hypochlorite  was  then  added 
and  allowed  to  act  for  one  hour,  a  slight  excess  of  hydrogen 
peroxide  solution  was  then  added,  the  solution  acidified, 
and  titrated  back  with  permanganate.  The  chloramine 
was  titrated  by  ^V/10  thiosulphate  after  addition  of 
potassium  iodide.  For  periods  ranging  from  -|-  to  1^  hour, 
the  results  were  sufficiently  constant,  and  showed  12-%0o 
12-4  per  cent,  of  active  chlorine  on  the  air  dry  gelatin. 
No  difference  could  be  detected  between  a  very  good 
sample  of  gelatin  and  a  very  poor  sample.  Wre  hope 
that  this  titration  may  be  considerably  simplified,  and 
perhaps  standardised  by  taking  advantage  of  the  fact 
that  hypochlorite  chlorine  will  bleach  a  solution  of 
indigo-carmine,  whilst  chloramine  chlorine  has  no  action 
on  the  dyes  tuff  ;  we  put  forward  this  suggestion  for 
the  benefit  of  those  who  are  interested. 

In  conclusion  we  observe  that  in  this  communication 
we  limit  ourselves  intentionally  to  the  positive  experi- 
mental results  of  our  investigations.  We  would  only 
mention  one  matter  of  rather  theoretical  or  speculative 
interest,  that  is  the  application  of  this  reaction  to  the 
investigation  of  the  colloidal  state.  There  can  be  no 
doubt  that  the  reaction  with  the  nitrogenous  colloids  is 
well  defined,  and  is  available  for  solving  constitutional 
problems  as  regards  the  constituent  groups  actually 
reacting.  But  the  colloid  is  the  proximate  complex, 
and  the  chloramine  reaction  taking  place  in  such  large 
quantitative  ratio,  without,  so  far  as  we  can  see,  breaking 
down  the  complex,  i.e.,  the  colloid  itself,  as  measured  by 
its  characteristic  physical  properties,  it  becomes  an  impor- 
tant pioneer  reaction,  comparable  with  the  quinone- 
chloride  reaction  of  the  lignocelluloses,  which  has  proved 
of  great  utility  in  the  investigation  of  the  fibre  colloids. 
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Discussion. 

The  Chairman  said  the  experiments  which  had  heen 
shown  were  of  extreme  importance,  as  they  furnished  a 
new  key  for  unlocking  the  chemistry  of  the  proteins  and 
the  organic  colloids  in  general.  They  were  also  of  great 
practical  value  in  helping  to  solve  the  difficulties  which 
beset  the  path  of  the  bleacher.  For  it  would  seem  that 
boys  need  now  only  go  about  the  works  and  test  whether 
each  "  boil  "  had  been  accomplished  successfully,  in  that 
it  destroyed  all  those  proteins  which  in  the  "  bleaching  " 
process  formed  the  chloramines. 

The  Chairman  then  referred  at  length  to  the  views  of 
Raschig  on  catalysis  (this  J.,  1907,  1108),  and  which  found 
a  corollary  in  the  papers  by  Pope  and  Barlow — which  had 
led  him  to  add  glue  to  the  solution  of  hypochlorite  and 
ammonia  in  order  so  to  influence  the  chemical  change  that 
the  yield  of  hydrazine,  which  was  at  first  only  a  few  per 
cent.,  was  brought  up  to  a  percentage  of  40  or  60.  Indeed, 
Raschig  gave  a  very  practical  proof  of  what  could  thereby 
be  achieved  in  that  he  now  manufactured  hydrazine 
at  a  very  low  price.  Raschig's  hypothesis  that  the  shape 
of  the  molecules  was  altered  by  making  the  solution  more 
viscous  through  the  addition  of  glue  (gelatin),  casein  and 
proteins  in  general,  would  seem  to  become  untenable  in 
the  light  of  the  facts  brought  forward  by  the  authors  of 
this  paper.  For  they  proved  that  the  formation  of 
chloramines  from  proteins  and  chlorine  took  place  in 
stoichiometrical  proportions.  This  opened  up  a  new 
vista  of  investigation  which  would  require  an  army  of 
chemists  to  work  out  thoroughly.  The  authors  had  now 
put  the  action  of  chlorine  of  proteins  on  a  line  with  ordi- 
nary chemical  reactions,  amenable  to  the  laws  of  the 
atomic  theory.  Reverting  to  Raschig's  views  he  (the 
Chairman)  pointed  out  that  Raschig  had  also  obtained 
favourable  results  by  introducing  glycerin,  sugar,  and 
starch  into  the  solution  of  hypochlorite  and  ammonia. 
As  these  substances  were  characterised  by  hydroxyl 
groups  he  would  like  to  ask  the  authors  whether,  in  their 
opinion,  the  hydroxyl  groups  were  perhaps  attacked  in  a 
similar  manner  as  were  the  amino  groups  of  the  proteins 
by  chlorine. 

Dr.  S.  Rideal  referred  to  some  previous  work  by  himself 
and  Mr.  Bevan  on  the  action  of  electrolytic  chlorine  in 
bleaching.  They  found  that  the  Hermite  process  gave 
quantities  of  available  chlorine  in  excess  of  the  theory,  and 
after  much  discussion  the  explanation  was  not  quite  cleared 
up.  It  would  seem  that  this  combination  with  nitro- 
genous substances  present  might  offer  some  further  solu- 
tion to  the  peculiar  behaviour  of  electrolytic  chlorine  both 
in  bleaching  and  in  sewage  treatment.  He  (Dr.  Rideal) 
recently  had  had  a  good  deal  to  do  with  the  sterilisa- 
tion of  sewage  effluents  by  electrolytic  chlorine,  and 
found  that  ammonia  and  amino-compounds  influenced  the 
germicidal  action.  These  unstable  amino-chlorides  ex- 
plained this  jmenomenon.  The  authors  had  overlooked  a 
paper  by  himself  and  Mr.  Stewart,  in  the  Analyst,  1897, 
p.  228,  in  which  they  had  described  a  method  for  the 
determination  of  proteins  by  chlorine  in  which  they  showed 
that  gelatin  and  allied  proteins  gave  an  insoluble  chlorine 
compound  which  could  be  dried  and  weighed,  or  the 
nitrogen  estimated  by  Kjeldahl's  process.  Bromine 
behaved  similarly,  and  Allen  and  Searle  (Analyst,  1897, 
p.  258)  later  worked  out  an  analytical  process  using  the 
latter  reagent.  In  the  course  of  that  work  he  found 
that  Mulder  (Berzelius,  Jahresb.,  19,  734)  and  others  us 
far  back  as  1840  had  prepared  several  of  these  bodies, 
"  protein  chlorous  acid  "  and  chlorite  of  albumin  being 
the  names  ascribed  to  those  from  gelatin  and  albumin. 

Mr.  J.  L.  Baker,  in  reference  to  the  statement  that 
proteins  formed  substituted  chloramines,  asked  if  that 
would  also  apply  to  proteolytic  degradation  products. 
Would  peptones  form  such  compounds  V  It  would  be  of 
interest  particularly  in  showing  the  differential  distri- 
bution of  proteins  in  seeds,  etc.  How  would  the  authors 
proceed  to  examine  a  barleycorn  for  the  distribution  of 
proteins  '!      Was  it   necessary  to  remove  the  starch  ? 

Mr.  Clayton  1'kwh.k  said  this  paper  was  very  interest- 
ing in  connection  with  the  paper  trade,  a»  it  offered  a 


simple  method  of  ascertaining  the  amount  of  gelatin  or 
casein  in  paper.  It  also  appeared  to  throw  a  considerable 
light  on  problems  in  connection  with  the  bleaching  of 
celluloses.  It  was  possible  to  bleach  raw  cottons  con- 
taining 2iV  to  5  per  cent,  of  protein  by  means  of  certain 
accelerators  very  rapidly,  but  it  required  the  use  of  about 
10  per  cent,  of  active  chlorine ;  whereas  the  same 
cotton  after  treatment  by  boiling,  which  removed  the 
bulk  of  this  protein,  would  bleach  with  only  about 
I  per  cent,  of  chlorine.  This  difference  might  be  accounted 
for  by  the  formation  of  the  substituted  chloramine.  In 
connection  with  the  bleaching  of  wood  pulp  also,  the 
amount  of  chlorine  consumed  varied  enormously  with 
different  pulps,  and  appeared  to  have  no  relationship  with 
the  amount  of  actual  cellulose  contained  in  them.  Some 
doubt  had  been  raised  with  regard  to  the  actual  chlorine 
consumption  in  the  Hermite  process,  but,  as  a  matter 
of  fact,  the  chlorine  consumption  per  unit  of  bleaching 
effect  was  estimated  by  three  independent  chemists,  and 
he  did  not  think  there  was  the  least  difference.  Three 
pounds  of  chlorine  in  the  case  of  the  Hermite  liquor  was 
equal  in  bleaching  effect  to  five  of  chlorine  in  the  case  of 
only  bleaching  powder  solution.  The  ratio  of  efficiency 
was  therefore  3  :  5. 

Mr.  W.  P.  DREArER  drew  attention  to  the  extreme 
difficulty  in  many  cases  of  deciding  the  cause  of  changes 
taking  place  when  fabrics  "  tender  "  or  develop  stains 
on  keeping.  The  authors  had  certainly  thrown  light  on 
the  alterations  which  might  take  place  in  the  case  of  flax. 
In  the  case  of  wool  and  silk,  the  indications  were  that  the 
matter  was  even  more  complicated.  The  figures  given 
in  the  paper  showing  the  different  ways  in  which  chlorine 
might  be  adsorbed,  or  held,  by  silk  was  interesting  from 
hheory  of  dyeing  side  of  the  question. 

Dr.  G.  T.  Morgan  said  he  had  had  an  opportunity  of 
repeating  Raschig's  original  experiments,  and  it  certainly 
afforded  a  simple  means  of  obtaining  hydrazine.  It  was 
a  very  significant  fact  that  the  catalysts,  gelatin,  casein,  or 
ordinary  joiner's  glue,  which  induced  fhe  formation  of 
hydrazine  from  the  hypochlorite  and  ammonia,  were  found 
by  the  authors  to  be  capable  themselves  of  forming  com- 
plex chloramines.  It  seemed  as  if  the  presence  of  a  sub- 
stance capable  of  yielding  complex  chloramines  favoured 
the  formation  of  chloramine  itself,  and  it  was  therefore 
unlikely  that  non-nitrogenous  compounds  such  as 
glycerin  would  not  be  so  efficacious.  It  had  been  known 
for  a  long  time  that  the  treatment  of  wool  by  small 
quantities  of  hypochlorite  considerably  modified  the 
action  of  this  fibre  towards  colouring  matters,  and  it 
would  be  interesting  to  know  whether  the  authors  con- 
sidered this  change  in  the  properties  of  wool  to  be  due 
to  the  production  of  chloramines. 

Mr.  W.  C.  Hancock  said  some  years  ago  he  was  engaged 
with  Messrs.  Cross  and  Bevan  in  experiments  to  try  to 
obtain  ammonium  hypochlorite,  but  they  failed  to  get  a 
definite  compound  or  anything  which  showed  any  char- 
acteristic reaction.  It  appeared  on  the  face  of  it,  from 
the  reactions  described  to-night,  that  the  actual  ammonium 
hypochlorite,  if  formed  at  all,  would  be  immediately  split 
up  into  this  chloramine  compound  and  water. 

Mr.  Cross,  in  reply,  said  the  Chairman  had  raised  the 
point  of  catalysis  in  reference  to  the  hydrazine  reactions 
(Raschig),  and  Dr.  Morgan  had  anticipated  the  answer 
that  should  be  given.  There  was  a  catalytic  action  here. 
the  gelatin  holding  the  chloramine  group  more  firmly 
than  the  simple  amine,  enabled  the  synthesis  to  take 
place,  otherwise  the  conditions  of  reaction  were  almost 
explosive.  He  should  not  think  that  compounds  such 
as  the  carbohydrates  would  act  in  that  way.  He  did  not 
think  it  was  a  question  of  viscosity,  as  suggested  by 
Raschig,  who  had  overlooked  the  chloramine  reaction  of 
the  proteids,  though  suggesting  catalysis  of  a  certain 
order.  Dr.  Rideal  had  reminded  them  of  a  long  stretch 
of  ancient  history,  which  was  extremely  interesting. 
Though  the  hypochlorites  and  proteins  had  been  brought 
together  ad  infinitum,  the  specific  chloramine  reaction 
had  been  entirely  overlooked  as  such.  It  was  the  work 
of  Raschig's  which  furnished  the  clue  to  the  situation, 
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and  would,  as  now  developed,  clear  up  many  matters  of 
history.  He  agreed  with  Dr.  Rideal  that  many  must  have 
observed  the  formation  of  these  compounds,  and  it  was 
remarkable  that  it  required  so  long  a  time  to  get  a  elear 
explanation  of  the  causes  at  work.  He  regretted  that 
they  had  overlooked  Dr.  Rideal's  communieation  to  the 
Society  of  Publie  Analysts,  which  had  an  obvious  and 
direct  bearing  on  this  particular  matter.  As  far  as  he 
knew,  it  was  a  point  of  general  knowledge  that  chlorine 
reacted  with  these  proteins,  and  they  had  referred  to  wool 
and  silk  in  this  communication.  The  new  point  was  the 
fixation  of  the  "  active  "  chloramine  chlorine.  When  they 
came  to  look  into  Dr.  Rideal's  experiments  no  doubt 
they  would  find  they  bad  been  very  carefully  done,  and  in 
combination  with  the  present  contribution  would  still 
further  develop  the  examination  of  protein  mixtures, 
by  more  exact  methods  of  analysis.  With  regard  to 
Mr.  Baker's  question  as  to  the  reaction  becoming  an  index 
of  proteolytic  resolution,  they  had  referred  to  the  paper  of 
Etlront  in  the  Berichte  of  1904,  who  proposed  to  use  the 
hypochlorite  reaction  for  the  estimation  of  the  ammonia 
and  proteins  in  drinking  water.  Starting  with  ammonia  he 
showed  that  it  would  break  up  into  nitrogen  and  hydro- 
chloric acid  ;  the  proteins  and  peptones  also  entered  into 
reaction  with  hypochlorites  in  constant  propoitions.  He 
overlooked  what  was  actually  taking  place,  but  his  experi- 
ments bore  directly  on  the  point  raised  by  Mi-.  Baker. 
That  the  series  of  peptones  would  react  was  undoubted, 
and  probably  in  proportion  to  the  free  amino-groups. 
It  would  also  be  possible  to  correlate  the  chloramine 
reaction  with  Dr.  Horace  Brown's  index,  and  throw  a  new 
light  on  the  hydrolytic  resolutions  of  the  proteins.  Mr. 
Baker  also  asked  as  to  the  localising  of  proteins  in  histo- 
logical reactions  :  they  would  exhibit  a  section  of  potato 
which  was  a  typical  case.  It  was  an  extremely  delicate 
reaction,  and  required  graduating :  the  experiment  with 
barley-corn  sections  could  be  easily  carried  out  so  that 
the  starch  did  not  interfere. 

Dr.  Rideal  and  Mr.  Beadle  particularly  raised  the 
question  of  electrolytic  oxidation  under  conditions  which 
they  examined  many  years  ago.  They  did  certainty 
admit  that  probably  chlorine  might  have  got  locked  up 
in  this  particular  way,  especially  as  in  certain  of  the 
bleaches  investigated  nitrogenous  compounds  were  in- 
volved, and  chloramines  woidd  undoubted  1}'  be  formed. 
Of  course,  in  dealing  with  sewage  and  disinfectant  reactions 
they  had  a  whole  line  of  new  investigations  opened  out.* 
He  had  no  doubt  they  must  assume  that  the  bacteria 
themselves  would  be  chloraminated  by  this  process,  but 
how  they  would  behave  under  those  modified  conditions 
remained  to  be  shown.  Mr.  Dreaper  had  mentioned  the 
application  of  this  reaction  in  connection  with  the  theory 
of  dyeing.  He  was  welcome  to  look  at  the  numbers  they 
had  obtained  for  silk.  No  doubt  the  application  of  this 
reaction  would  enable  them  to  investigate  a  number 
of  problems  which  previously  were  not  open  because  they 
had  no  nieaDS  of  quantitatively  modifying  the  proteins, 
as,  for  instance,  they  could  do  with  cellulose  to  form 
cellulose  esters  and  other  derivatives ;  in  the  case  of 
nitrogenous  colloids  they  had  to  make  their  observations 
on  the  substances  which  nature  presented  to  them.  Now 
they  had  the  means  of  definitely  modifying  them.  He 
had  already  made  use  of  Dr.  Morgan's  suggestion  in 
accounting  for  what  he  suggested  was  catalysis  in  regard 
to  Raschig's  use  of  a  protein  in  promoting  the  hydrazine 
reaction.  He  might  say  that  in  this  paper  they  had  care- 
fully limited  themselves  to  what  they  had  actually  done. 
It  was  not  fair  in  a  matter  of  this  wide  application  that 
they  should  attempt  to  anticipate  a  great  deal  of  work 
which  each  specialist  was  entitled  to  bring  forward  himself. 
They  had  not  thrown  out  a  number  of  specidations  as  to 
the  extensions  which  might  be  made,  but  he  would  recom- 
mend all  those  who  had  not  come  across  Raschig's  papers 
to  take  them  into  consideration,  for  it  was  quite  clear 
that  a  large  extension  of  investigation  would  result. 


*  Dr.  Raschig,  in  a  private  communication  (March  5)  suggests 
that  the  particular  and  persistent  odour,  raised  in  the  human 
elan  in  contact  with  hypochlorite  solution  may  be  due  to  chlor- 
amine reactions.  We  have  made  observations  which  confirm 
this  iuggestion  (March  9). 


New  York  Section 

Muting  held  at  Chemists'  Club  on  Friday,  Jan.  24,  1908. 

MB.  GEO.  C.  STONE  IN  THE  CHAIK. 

PRESENTATION    OF    THE    PERKIN    MEDAL    TO 
MR,   J.    B.   FRANCIS   HERRESHOFF. 

(Abstract  of  Proceedings.) 

After  a  few  introductory  remarks  by  the  chairman, 
in  which  he  emphasized  the  importance  of  stimulating 
research  by  proper  recognition,  and  chew  attention 
to  the  work  of  Perkin,  who  not  only  discovered  a  new 
product,  and  developed  the  method  of  using  it,  but  sold 
it,  the  Secretary,  Dr.  Hugo  Schweitzer,  read  the  report 
of  the  Medal  Committee,  and  gave  a  history  of  Perkin's 
life  work,  quoting  thus  Adolf  von  Bayer  :  "  The  key  to  the 
knowledge  of  the  nature  of  aniline  colours  lies  in  the  basic 
properties  of  the  carbon  atom.  The  aniline  colours 
which  delight  the  eyes  have  thus  attained  more  importance 
to  science.  Their  rays  are  the  torch  which  enlightens 
the  path  of  the  explorer  in  the  dark  regions  of  the  interior 
of  the  molecule,  and  the  man  who  has  lit  the  torch  is 
William  Henry  Perkin."  Dr.  Schweitzer  observed 
that  the  discovery  of  mauve  by  the  youthful  Perkin 
led  to  the  development  of  one  of  the  most  wonderful 
and  scientific  of  human  achievements,  the  coal  tar 
industry.  It  exercised  a  predominant  influence  on  all 
branches  of  chemical  technology  and  had  given  employ- 
ment, comfort,  and  health  to  millions.  Dyestuffs 
innumerable  have  been  and  are  still  being  evolved  from 
coal  tar  giving  a  "  rainbow  "  range  of  colours  complying 
with  every  demand  of  taste  and  fashion,  equalling  in  beauty, 
brilliance,  stability  and  fastness  to  time,  light  and 
chemicals  those  supplied  by  Nature  from  plants  and 
animals. 

A  host  of  therapeutic  agents  for  the  treatment  of  most 
diverse  maladies  has  been  and  still  is  produced  from  coal 
tar.  Anaesthetics  and  the  active  principles  of  animal 
glands  and  even  a  remedy  for  the  African  "  sleeping 
sickness  "  are  synthetically  produced  from  this  source. 

Artificial  "  sweeteners,"  550  times  sweeter  than  sugar  ; 
artificial  oils  of  almond  and  musk  ;  odours  of  wintergreen, 
violets,  roses,  jasmin,  and  heliotrope  are  produced. 
Photographic  developers  and  colour  photography  ; 
"  safety  "  explosives,  smokeless  powders  ;  preservatives, 
alike  against  the  destroyers  of  the  forest  and  the  bacteria 
in  foods  are  all  derived  from  the  same  source.  Yet  what 
do  all  these  signify  compared  with  von  Bayer's  encomium 
on  Perkin's  work  :  "  It  lit  the  torch  enlightening  the  path 
of  the  explorer  into  the  dark  regions  of  the  molecule." 

Dr.  Schweitzer  recalled  the  celebrations  of  the  50th 
anniversary  of  the  foundation  of  the  coal  tar  industry — 
in  London  on  July  26th  ;  in  America  in  October,  1906,* 
in  honour  of  Sir  William  H.  Perkin.  On  these  occasions 
the  chief  scientific  and  technical  societies  of  the  civilised 
world  and  many  universities  congratulated  him  and 
accentuated  his  marvellous  work  and  personal  worth. 
The  American  celebration  was  in  hands  of  a  Committee. f 
This  Committee  collected  funds  for  a  chemical  library — 
to  be  placed  in  the  Chemists'  Club  and  to  be  called  the 
"  Perkin  Library."  On  the  happy  suggestion  of  Mr. 
H.  A.  Metz,  a  sum  was  set  aside  to  provide  for  the  award 
of  a  gold  medal — to  be  called  the  "  Perkin  Medal  " — 
to  that  chemist  residing  in  the  United  States  who  had 
accomplished  the  most  valuable  work  in  applied  chemistry 
during  his  career,  whether  this  had  proved  successful 
at  the  time  of  execution  or  publication,  or  had  subsequently 
become  valuable  in  the  development  of  industry.     The 

•  This  J.,  Vol.  XXV.,  1906,  pp.  783-6  and  1207-8. 

t  The  Committee  was  constituted  as  follows: — O.  C.  Stone, 
H.  Schweitzer,  C.  F.  Chandler,  W.  H.  Nichols.  T.  J.  Parker. 
Clifford  Richardson,  V.  Coblentz,  R.  W.  Moore.  Maximilian 
Toch,  and  F.  C.  R.  Hemingway  (representing  the  New  York 
Section  of  the  Society  of  Chemical  Industry)  ;  W.  McMurtrie, 
S.  P.  Sadtler,  W.  H.  Walker,  C.  B.  Dudley,  H.  C.  Sherman,  F.  J. 
Pond  and  C.  M.  Joyce  (representing  the  American  Chemical 
Society)  ;  E.  F.  Roeber,  S.  A.  Tucker,  C.  ().  Mailloux,  and  A.  von 
Isakovict  (representing  the  American  Electro-Chemical  Society). 
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first  impression  in  gold  of  the  medal  designed  by  the  artists 
of  Tiffany  under  the  direction  of  Dr.  Kunz,  was  presented 
to  Sir  William  Perkin  on  the  occasion  of  his  visit  to 
America  in  1906,  at  a  banquet  at  Delmonico's. 

The  Committee  formulated  rules,  and  in  December, 
1907,  Mr.  J.  B.  Francis  Herreshoff  was  selected  from 
among  the  names  submitted  by  the  various  chemical 
societies  as  the  American  chemist  to  receive  the  first 
Perkin  Medal.  Dr.  Schweitzer  concluded  thus  :  — 
"  Alas,  we  who  but  a  short  time  ago  had  the  supreme 
pleasure  of  listening  to  Sir  William's  words  and  of  rejoicing 
at  his  apparently  perfect  physical  condition,  which  seemed 
to  promise  many  years  of  active  service  in  the  cause  we 
all  love,  are  left  to  mourn  his  loss  on  this  occasion  of 
the  first  award  of  the  medal  which  bears  his  name." 

Prof.  M.  T.  Bogert,  President  of  the  American  Chemical 
Society,  said  life  would  indeed  be  gloomy  and  cheerless 
were  there  no  recognition  of  good  work.  The  form  of 
recognition  varied  with  the  people  and  the  age.  The 
splendour  and  magnificence  of  the  recognitions  of  victorious 
Roman  generals,  when  the  spoils  of  the  conquerors  were 
paraded  before  the  eyes  of  the  nation,  were  characteristic 
of  the  age.  In  ours,  degrees,  titles,  medals  and  the  like 
indicate  the  accomplishments  of  the  individual,  and 
to-night  we  gather  to  award  one  of  these  tokens  of  pre- 
eminence. 

The  victories  of  the  chemist  are  those  of  peace,  but 
they  are  not  always  peaceful  victories.  Many  are  won 
by  desperate  struggles  and  in  face  of  great  danger.  The 
experimenter  with  explosives  is  in  perils  scarcely  less 
than  those  of  the  soldier  himsef.  Bunsen  in  his  memorable 
researches  upon  deadly  cacodyl  compounds  —  notably 
cacodyl  cyanide — was  a  victim  not  only  to  an  explosion 
which  destroyed  the  sight  of  one  eye,  but  to  its  terribly 
poisonous  effects.  Success  crowned  his  efforts,  never- 
theless. Professor  Campbell,  of  Michigan,  lost  both  eyes 
through  a  chemical  experiment,  but  he  bravely  works 
on,  still  directing  the  work  of  the  analytical  laboratories. 
No  investigator  will  gainsay  that  the  discovery  of  truth 
is  itself  a  reward  for  the  inevitable  toil  and  tribulation 
endured.  The  thrill  of  delight  in  solving  a  problem 
that  has  for  years  baffled  the  most  skilful  investigator 
is  a  sensation  of  which  no  man  can  rob  one  and  which 
brings  not  only  deep  and  abiding  satisfaction,  but  new 
inspiration  and  enthusiasm.  Recognition  of  good  work 
is  none  the  less  fitting  or  desirable  in  this  account,  since 
it  furnishes  to  the  individual  direct  evidence  as  to  the 
regard  in  which  his  work  is  held  by  his  fellows,  and 
occasions  like  this  are  sources  of  mutual  stimulation. 
Professor  Bogert  cited  the  influence  of  Sir  Humphrey 
Davy's  lectures  at  the  Royal  Institution  on  Faraday,  while 
a  bookbinder's  apprentice.  He  congratulated  American 
chemists  upon  the  existence  of  two  medals  for  annual 
award — the  Nichols  Medal  of  the  American  Chemical 
Society  and  the  Perkin  Medal  of  the  Society  of  Chemical 
Industry.  The  recipient  of  the  medal  presented  would 
not  only  regard  it  as  a  souvenir  to  be  handed  as  a  heirloom, 
but  as  an  outward  and  visible  token — a  fusion,  as  it  were, 
in  artistic  mould,  of  the  golden  opinions  won  by  splendid 
work  in  his  chosen  field.  It  was  his  good  fortune  to  be 
present  at  a  banquet  to  Professor  Miohelson  of  the 
University  of  Chicago  on  his  return  with  the  highest 
honours  of  the  Old  World — the  Nobel  prize  and  the  Copley 
medal,  and  it  was,  therefore,  a  very  great  pleasure  in 
uniting  in  honouring  America's  most  distinguished 
chemical  engineer,  Mr.   Herreshoff. 


Mr.  H.  A.  Mktz  dilated  upon  "  The  services  rendered 
by  the  Chemist  in  the  Development  of  the  Coal  Tar 
Industry." 

THE  SERVICES  RENDERED  15V  THE  CHEMIST 
l.\  THE  DEVELOPMENT  OF  THE  GOAL  TAB 
INDUSTRY. 

I)Y    II.    A.    METZ. 

In  taking  a  broad  view  of  this  subject  we  may  say 
that  in  giving  an  account  of  the  services  of  the  chemist 
in  the  industry,  or  better,  industries  originating  in  the 
utilization  of  the  various  products  contained  in  the 
substance  known  as  coal  tar,  it  is   necessary   to  give  a 


complete  history  of  these  industries.  It  is  impossible 
to  separate  in  any  way  the  scientific  and  the  commercial 
development,  as  they  are  so  closely  interwoven  in  the 
advance  made  in  the  manufacture  of  the  various  products, 
whether  colouring  matters,  medicines,  technical  products, 
or  raw  materials.  The  whole  displays  a  system  of 
evolution  which  we  can  appreciate  more  thoroughly 
than  those  in  some  other  branches  of  science,  as  we 
have  before  us  the  visible  results  of  each  step  forward 
in  working  out  the  possibilities  of  the  application  of 
trained  scientific  knowledge  to  the  problem  of  these 
industries. 

Although  in  the  first  half  of  the  nineteenth  century 
several  investigators  in  the  examination  of  certain  sub- 
stances obtained  in  various  ways,  discovered  aniline 
and  nitrobenzene,  and  the  fact  that  these  substances 
yielded  coloured  bodies  under  suitable  conditions,  was 
known,  it  was  not  until  1856  that  the  first  of  what  are 
now  commonly  known  as  "  aniline  dyes  "  was  discovered 
and  manufactured  commercially.  This  discovery  was 
due  to  William  Henry  Perkin.  Two  years  after  the 
appearance  of  Perkin's  mauve  on  the  market,  Hofmann 
discovered  Magenta  or  Fuchsine,  and  the  next  year 
Verguin  manufactured  it  commercially.  Medlock  and 
Nicholson  introduced  the  arsenious  acid  process  for  its 
manufacture  in  1860.  In  the  same  year  Girard  and  de 
Laire  discovered  that  by  phenylating  Rosaniline  or  Magenta, 
a  blue  colouring  matter  was  obtained,  known  as  Spirit 
Blue,  being  only  soluble  in  alcohol,  and  in  1862  Nicholson 
discovered  that  this  Spirit  Blue  by  the  action  of  sulphuric 
acid  could  be  sulphonated  and  made  soluble  in  water. 
This  introduced  a  new  series  of  colours,  known  as  Soluble 
Blues,  Water  Blues,  and  Alkali  Blues. 

These  dyestuffs  all  belong  to  the  triphenylmethane 
group  of  colours.  In  1858,  P.  Griess  discovered  what 
is  known  as  the  diazo  reaction  which  opened  the  way 
to  what  now  is  the  largest  and  most  useful  group  of 
colours  in  practical  use  known  as  "  azo  colours."  The 
first  of  these  was  introduced  by  Simpson,  Maule  and 
Nicholson  in  1863,  and  called  "Aniline  Yellow."  This 
was  amino-azo-benzene,  and  the  same  firm  introduced 
in  the  same  year  the  methylated  and  ethylated  Rosanilines 
discovered  by  Hofmann  the  year  before. 

In  1863  Lightfoot,  in  England,  discovered  the  method 
of  forming  on  the  vegetable  fibres,  what  is  known  as 
"  Aniline  Black."  This,  although  one  of  the  most 
widely  known  colouring  matters,  has  defied  analysis 
until  last  year,  when  R.  Willstaetter  and  C.  Moore  claimed 
to  have  discovered  the  constitution  of  this  elusive  body. 

The  dyestuff  industry  at  this  time  was  located  prin- 
cipally in  England,  as  the  names  of  the  new  colours 
which  appeared  from  time  to  time  show,  but  owing 
to  the  advances  of  technical  education  in  France  and 
later  in  Germany,  it  soon  passed  to  these  countries. 

In  1868  Graebe  and  Liebermann  announced  the  synthesis 
of  alizarin  from  the  anthracene  in  coal  tar.  The  original 
source  of  this  was  madder-root,  the  product  of  almost 
all  warm  climates,  and  up  to  that  time  the  most  important 
of  the  natural  red  dyestuffs ;  the  synthetic  production 
of  the  pure  colouring  matter  practically  extinguished 
this  trade  and  limited  the  profitable  production  to  .two 
to  three  countries,  so  that  "  madder-root "  became 
largely  a  matter  of  name. 

The  synthesis  of  alizarin  from  anthracene  led  not 
only  to  immediate  results  in  regard  to  the  red  dyestuff, 
but  started  researches  for  other  possibilities  in  the  pro- 
duction of  dyestuffs  from  anthraoene. 

The  effect  of  these  efforts  lias  been  most  marked. 
After  the  reds  appeared  orange,  blue,  brown,  directly 
derived  from  anthraoene  and  alizarine.  Then  somewhat 
later  It.  10.  Schmidt,  brought  out  the  higher  oxyanthra- 
quinono  products  which  had  marked  advantages  over  the 
older  dyestuffs.  Next  appeared  the  dyestuffs  found  by 
the  condensation  of  various  amino  bodies  with  anthra- 
quinono  and  its  derivatives,  and  the  latest,  within  two 
Or  three  years,  vat  dyeing  anthracene  dyestuffs.  AH 
of  these  are  the  result  of  patient,  untiring  work  on  the 
part  of  chemists  in  the  employ  of  the  several  large  German 
manufacturing  establishments.  c 

The  first  of  Hie  aniline  colours  was  found  to  require 
in  dyeing  cotton  a  mordant  of  some  kind  ;    either   the 
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fibre  had  to  bo  treated  with  tannin  or  alum,  or  another 
metallic  salt  had  to  lx>  used  in  the  dyebath.  This  con- 
dition continued  until  1884,  when  Boettiger  patented 
Congo  Red.  which  dyed  uninordanted  cotton  in  a  bath 
containing  merely  common  salt.  This  was  followed  by 
others  in  rapid  succession,  and  to-day,  these  dycstutl's 
often  called  the  "  tetrazo  dyestulTs  "  are  one  of  the 
largest  groups  of  colouring  matters  known.  To  this 
class  belong  the  colours  which  arc  developed  on  the 
fibre,  the  Brat  being  the  Primuline  Yellow  introduced  in 
1887.  This  is  the  prototype  of  all  the  dyestufi.s  which 
are  dyed  and  afterwards  developed  on  the  fibre,  a  class 
in  general  use  on  account  of  the  fastness  of  the  resulting 
shades. 

In  187l>.  Croissant  and  Bretonnier  introduced  a  dye- 
stuff  which  they  obtained  by  heating  organic  substances, 
such  as  bran,  sawdust,  etc.,  with  sodium  sulphide,  known 
commercially  as  "  Cachou  de  Laval."  This  was  used  in 
dyeing  on  a  limited  scale,  but  the  method  of  making 
attracted  little  attention  until  1890,  when  Turners  in 
England,  and  1893,  when  Raymond  Vidal  in  France, 
brought  out  the  first,  of  what  are  known  as  Sulphide  or 
Sulphur  Blacks.  This  opened  up  a  new  field,  which 
was  immediately  entered  by  numerous  investigators, 
and  the  results  are  shown  in  the  sample  cards  of  the 
various  manufacturers. 

The  greatest  recent  development  as  a  result  of  chemical 
research  is  the  manufacture  and  sale  of  synthetic  indigo. 
The  original  processes  for  the  synthesis  of  indigotin 
from  toluene  were  discovered  by  Dr.  A.  Baeyer,  in  1880, 
but  were  not  commercially  profitable.  The  Farbwerke 
Hoechst  and  the  Badische  Anilin  und  Soda  Fabrik  had 
an  agreement  to  work  out  the  Baeyer  processes,  and 
took  up  the  investigation  of  a  new  process  invented  by 
Carl  Heumann  in  1890,  using  benzene  and  naphthalene 
as  starting  points. 

Before  the  technical  development  of  Heumann's 
method  had  been  brought  to  a  successful  result,  the 
Farbwerke  Hoechst  succeeded  in  perfecting  a  method 
for  the  commercial  application  of  Baeyer's  orthonitro- 
benzaldehyde  process,  and  commenced  the  commercial 
manufacture  of  synthetic  indigo  by  this  process  in  189G, 
and  shortly  afterwards,  the  Badische  Anilin  and  Soda 
Fabrik,  the  manufacture  of  indigo  by  Heumann's  process. 
The  "  Societe  Chimique  des  Usines  du  Rhone,"  in  Lyons, 
France,  having  at  the  same  time  succeeded  in  producing 
orthonitro-benzaldehyde  cheaply,  began  also  to  produce 
indigo  on  a  commercial  scale. 

While  the  commercial  manufacture  of  indigo  was  now 
fully  established,  the  most  promising  method,  that  of 
its  production  from  benzene  as  indicated  by  Heumann, 
was  still  impracticable,  on  account  of  the  unsatisfactory 
yields.  A  German  chemist,  J.  Pfluger,  discovered  that 
the  addition  of  sodium  amide  increased  the  yield 
sufficiently  to  make  Heumann's  process  the  most  satis- 
factory and  successful  method  for  the  synthetic  produc- 
tion of  indigo,  and  it  is  this  process  that  is  now  generally 
used. 

The  cost  of  production  of  indigotin,  or  indigo,  as  it  is 
commonly  known,  has  decreased  so  rapidly  that  the 
natural  indigo  trade  has  suffered  a  severe  decline,  and 
the  Government  of  India  has  called  into  service  a  number 
of  expert  scientists  for  the  purpose  of  investigating  the 
present  state  of  the  industry  and  the  possibility  of 
improving  the  conditions  caused  by  the  competition  of 
the  synthetic  product  with  the  natural. 

The  synthetic  product  is  now  almost  exclusively  used 
by  the  large  manufacturing  countries  of  the  world.  The 
total  consumption  in  the  United  States  for  the  year 
is  equivalent  to  1,500,000  pounds  of  100  per  cent, 
indigotin. 

While  the  manufacturers  were  developing  the  coaltar 
dyestuff  in  the  way  shown,  they  were  not  idle  in  other 
lines,  as  the  list  of  medicinal  chemicals  derived  from 
coaltar  shows.  Some  of  the  older  ones,  as  antipyrin, 
acetanilide,  phenacetin,  have  become  so  popular  as 
to  claim  even  the  attention  of  the  United  States  Govern- 
ment, but  these  are  only  a  few  of  the  total  number. 

All  this  is  undoubtedly  due  to  the  effect  of  the  services 
rendered  by  the  chemist,  as  the  number  of  products 
and  their  improvement  so  constantly  and  consistently 


shown  in  their  manufacture  indicate  a  corresponding 
increase  in  the  scientific  and  practical  knowledge  of  the 
subject.  That  this  is  recognised  by  the  manufacturers 
is  shown  by  the  number  of  chemists  employed  ;  some 
of  the  larger  works  in  Germany  each  having  200  and 
more  on  their  staff. 

The  manufacturing  establishments  in  the  United 
States  have  begun  to  employ  chemists  more  and  more 
in  their  works,  jjnd  we  are  here  to-night,  to  present  this 
medal  which  is  given  as  a  reward  of  their  labours  in  this 
field.  If  this  spirit  is  encouraged  and  the  use  of  scientific 
knowledge  increased,  the  manufacturing  interests  of  the 
United  States  will  at  last  take  their  proper  position 
among  the  other  nations  of  the  world. 


Mr.   Samuel  A.    Tucker    contributed    an    essay    on 
"  Electrochemistry  as  applied  to  Industrial  Chemistry." 


ELECTROCHEMISTRY  AS  APPLIED  TO 
INDUSTRIAL    CHEMISTRY. 

BY   SAMUEL   A.    TUCKER. 

The  application  of  electricity  to  industrial  chemistry 
may  be  divided  into  two  classes. 

First,  the  application  of  electric  energy  to  motive 
power  and  illumination,  and  secondly  its  utilisation  to 
bring  about  chemical  changes  in  order  to  form  new  and 
useful  materials.  The  first  is  a  matter  with  which  the 
electrical  engineer  has  to  deal,  nevertheless,  the  more 
extensive  use  of  electricity  for  power  purposes  in  chemical 
engineering  make  it  necessary  for  tne  chemist  to  keep 
abreast  of  the  times,  and  be  fajniliar  with  the  advance 
of  electric  power  as  appplied  to  his  own  industry.  With 
the  second  application,  however,  industrial  chemistry 
is  very  deeply  concerned,  and,  although  we  may  strive 
to  divide  the  subject  into  electrochemistry,  electro- 
metallurgy, etc.,  they  are  all  very  closely  associated 
with  industrial  chemistry,  and  the  industrial  chemist  or 
engineer  requires  at  the  present  time  a  very  broad  training 
in  order  to  fit  himself  for  the  many  diverse  lines  with 
which  he  may  be  connected. 

We  all  know  that  electricity  may  be  used  in  two  ways 
to  bring  about  chemical  change.  The  more  purely 
electrochemical  is  shown  by  the  passage  of  a  current 
through  a  solution  of  some  chemical  compound,  the  result 
being  the  formation  of  a  new  compound,  or  the  deposition 
or  separation  of  an  element  of  which  the  compound  is 
composed. 

The  other  is  the  application  of  electricity  to  effect 
chemical  or  physical  change  by  the  generation  of  heat 
alone.  In  general  it  may  be  said  that  with  the  first  class 
it  has  the  advantage  of  usually  producing  a  purer  product 
than  the  strictly  chemical  process  was  able  to  accomplish, 
and  also  the  production  of  compounds  that  without 
electrochemical  means  are  impossible  of  production. 
The  advantage  of  making  a  substance  practically 
chemically  pure  in  one  operation  is  very  apparent,  and 
immediately  puts  a  premium  on  the  electrolytic  article ; 
such  chemicals  as  caustic  soda  and  cyanide,  and  electrolytic 
copper  might  be  taken  as  examples  of  this.  Metals  such 
as  aluminium  and  calcium  and  compounds  like  the  per- 
salts  can  only  be  produced  by  electrolytic  means. 

For  purely  thermal  reactions  the  use  of  electricity 
is  particularly  advantageous,  for  it  is  possible  by  means 
of  the  electric  furnace  to  reach  temperatures  higher  than 
by  other  means,  and  also  to  bring  this  heat  to  bear  within 
the  material  itself  to  be  treated,  and  at  the  same  time 
in  a  confined  space,  the  result  being  a  more  efficient  use 
of  the  heat  energy  and  the  production  of  a  peculiar  product 
which  is  alone  attainable  by  such  means. 

I  think  it  is  very  striking  to  note  the  ra  pid  introduction 
into  everyday  life  of  material  that  was  quite  unknown 
or  regarded  as  a  chemical  curiosity,  and  carefully  preserved 
in  museums.  Carborundum,  artificial  graphite,  silicon, 
aluminium,  and  acetyline  have  become  such  everyday 
matters  that  they  no  longer  occasion  any  remark,  but  we 
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can  all  remember  when  we  had  none  of  them.  High 
temperatures  open  up  many  lines  of  investigation,  and 
one  particularly  of  which  very  little  is  known.  I  refer  to 
the  change  of  state  or  allotropic  modifications  that  are 
possible  by  change  of  temperature.  A  piece  of  lime 
placed  in  the  electric  furnace  and  raised  to  a  temperature 
of  approximately  2200°  C,  is  melted  and  then  consists 
of  crystals  of  definite  form.  But  the  crystalline  lime  bears 
little  or  no  resemblance  to  the  ordinary  variety  except 
in  chemical  composition.  It  no  longer  slakes  in  water 
even  after  standing  for  several  days,  and  can  be  boiled 
with  hydrochloric  acid  without  chemical  action  setting 
in.  There  are  other  instances  of  this  phenomenon,  but 
the  reason  for  such  a  change  is  not  known.  We  speak 
of  crystalline  form,  but  of  the  real  nature  of  crystals  we 
probably  know  as  little  as  of  the  real  nature  of  electricity. 

It  would  seem  as  if  the  development  of  applied  electro- 
chemistry had  been  very  slow  since  the  discoveries  of 
Sir  Humphrey  Davy  and  Faraday,  but  we  must  remember 
that  electricity  had  to  be  studied  first,  and  while  Faraday 
was  announcing  the  laws  of  electrochemistry  he  was  also 
giving  us  the  fundamental  principles  of  electrical 
engineering.  It  is  therefore  not  surprising  that  the 
development  of  electricity  should  have  been  along  the 
lines  of  light  and  power,  and  not  until  this  advancement 
took  place  was  such  attention  paid  to  what  electricity 
could  do  in  chemistry.  One  of  the  first  uses  of  the  dynamo 
was  in  electroplating,  and  although  this  industry  is 
probably  the  oldest  in  electrochemistry,  it  stands  in  the 
peculiar  position  of  having  had  but  little  advance  since 
the  days  when  it  was  established.  This  is  largely  due 
to  the  rule  of  thumb  methods  employed  by  most  electro- 
platers,  who  are  still  content  to  employ  what  might  be 
termed  the  "  Wizard  of  the  plating  of  the  vat "  and  we 
have  only  to  look  over  the  so-called  textbooks  of  electro- 
plating to  sec  how  far  science  has  penetrated.  Electro- 
plating forms,  however,  but  a  small  part  of  applied 
electrochemistry,  and  it  is  significant  to  note  that  when 
the  Census  of  1890  was  taken,  no  mention  is  made  of 
chemical  substances  produced  by  electricity.  In  the 
next  ten  years  the  industry  had  grown  to  such  magnitude 
as  to  make  serious  inroads  on  the  older  processes. 
According  to  the  Census  of  1900  there  were  fourteen 
establishments  in  this  country  for  the  manufacture  of 
chemical  substances  by  electric  means,  in  which 
S9, 173,000  capital  and  739  wage  earners  were  employed, 
and  this  did  not  include  aluminium  and  copper.  In  the 
last  seven  years'  expansion  has  taken  place  and  many 
new  lirfes  have  been  developed.  It  might  be  well  to  look 
for  a  moment  in  what  direction  this  development  has  taken 
and  is  likely  to  take. 

Perhaps  the  most  important  advances  have  been  made 
in  the  metallurgy  of  iron  and  steel,  and  the  fixation  of 
atmospheric  nitrogen,  because  they  are  subjects  of  the 
first  importance.  With  regard  to  the  electrochemical 
processes  for  iron  and  steel,  there  is  no  question  that  they 
have  come  and  come  to  stay.  The  investigation  of  the 
Canadiau  Commission  did  much  to  give  a  clearer  under- 
standing of  the  subject,  at  least  in  this  country,  and  to 
show  that  there  were  established  processes  of  great  value 
to  iron  metallurgy.  The  developments  of  these  processes 
in  Kurope  was  largely  due  to  a  peculiar  condition — from 
the  fact  that  the  over-production  of  calcium  carbide 
caused  the  furnaces  to  be  put  to  other  uses.  The  pro- 
duction of  ferro-alloys  in  these  same  furnaces  probably 
marked  the  beginning  of  the  industry.  Then  came  the 
Kjcllin  and  Hcroult  processes  to  supersede  the  crucible 
process  for  high-grade  steel.  The  product  from  either 
gives  us  steel  of  the  highest  quality  with  great  economy, 
and  their  more  extended  use  is  likely  to  make  a  great 
advance  in  metallurgical  progress.  Furnaces  of  con- 
siderable size  are  now  being  operated  in  Europe  from  which 
much  may  be  expected.  The  recent  experiments  in  Canada 
with  the  Hcroult  reduction  process  have  clearly  demon- 
strated that  it  is  entirely  possible  from  a  commercial 
standpoint.  The  peculiar  conditions  of  fuel  and  refractory 
quality  of  the  ore  to  bo  treated  ate  I  he  reasons  for  this. 
Indeed,  the  quality  of  the  Canadian  ores  are  such  as  to 
make  them  impossible  of  treatment  in  the  ordinary  blast 
furnace,  ami  as  a  resull  of  these  experiments  a  commercial 
plant  using  the  Hcroult  process  is  now  under  construction. 


The  importance  of  nitrogen  fixation  can  hardly  be  over- 
estimated, and  it  is  not  surprising  that  the  inventors 
have  turned  their  attention  to  this  subject  with  good 
advantage.  Much  work  has  been  done  with  the 
mechanical  alteration  in  the  high  tension  arc  with  some 
success,  but  the  general  belief  that  the  combination  of 
nitrogen  and  oxygen  is  alone  dependent  upon  thermic 
considerations  appears  to  be  losing  ground,  and  we 
will  have  to  look  for  the  cause  of  this  combination  from 
other    standpoints. 

Cyanamide  furnishes  a  new  use  for  carbide,  as  well  as 
a  means  of  fixing  nitrogen,  and  it  may  be  said  that  the 
electrochemist  has  been  as  clever  in  finding  uses  for  his 
discoveries  as  in  the  discovery  itself.  For  instance, 
Castner  made  so  much  sodium  that  it  required  all  his  power 
to  find  a  market  for  it,  but  he  succeeded,  and  the  same 
may  be  said  of  the  overstocked  market  for  chlorine  and 
bleach.  Occasionally  a  substance  is  produced  electro- 
chemically  that  seems  to  come  before  it  is  wanted,  and 
this  is  true  of  metallic  calcium.  Some  day  we  will  probably 
find  uses  for  the  abirndance  of  calcium  which  is  available. 

The  electrochemist  is  quick  to  make  the  first  use 
of  electrochemical  products  that  have  been  made  by  some 
process  not  necessarily  his  own,  and  this  is  shown  by 
Castner  in  the  use  of  graphitized  anodes  for  his  caustic 
soda  process.  Other  uses  of  graphite  were  not  long  in 
coming,  and  indeed  that  material  has  so  many  valuable 
properties  that  it  would  take  too  long  to  enumerate  them. 
A  word  must  be  said,  however,  about  the  most  recent 
of  Acheson's  triumphs,  for  deflocculated  graphite  bids 
fair  to  revolutionise  the  subject  of  lubrication,  and  the 
systematic  and  clever  way  in  which  it  was  developed 
only  adds  to  our  admiration  of  its  able  inventor. 

Really,  this  ability  to  invent  uses  for  an  invention 
seems  to  be  peculiar  in  the  electrochemist.  The  new 
compound  "  Monox  "  seems  to  place  Potter  on  an  equal 
plane  with  some  others  in  this  respect,  for  the  surprising 
things  that  are  attributed  to  that  interesting  compound 
remind  one  of  the  probable  patent  claim  that  the  alchemists 
would  have  included  if  Patent  Offices  had  been  in  operation 
in  those  days. 

We  must  remember,  however,  that  the  electrochemical 
side  of  chemical  industry  is  peculiarly  dependent  upon 
cheap  power,  and  that  is  a  problem  of  the  first  importance 
for  the  scientific  world  to  solve.  Advantageous  as  it  may 
seem  to  obtain  power  from  Niagara,  the  price  is  too  high 
for  the  successful  operation  of  many  processes  of  an 
electrochemical  nature,  and  this  is  due  largely  to  the  heavy 
outlay  necessary  for  the  engineering  work,  which  makes 
the  interest  charges  so  great  that  the  price  for  power 
must  be  high.  Apparently  in  this  country  we  have  few 
localities  to  compare  in  natural  advantages  for  water 
power  that  are  to  be  found  in  Europe,  .and  we  have  the 
additional  disadvantage  of  high  labour  cost  for  the 
engineering  work,  so  that  water  power  for  chemical 
industries  forms  in  this  country  a  less  attractive  pro- 
position than  at  first  seemed  the  case.  The  location  of 
the  available  water  power  also  has  a  great  influence  on  its 
usefulness  in  connection  with  transportation  facilities, 
and  the  proximity  of  raw  material.  High  tension  power 
transmission  is  a  help  in  this  connection,  but  this  also  adds 
to  the  cost  of  power  which  is  too  high  already  at  the  place 
whero  it  is  generated. 

The  use  of  gas  power  is  extending  and  will  certainly 

have  something  to  do  with  the  advance  in  electric  iron 
and  steel  production,  but  for  the  greater  extension  of 
electrochemical  industries  cheaper  sources  will  have  to 
come.  The  small  return  in  power  from  coal  even  irr  the 
best  engines  of  any  description  makes  it  seem  almost 
vital   to   get-  at    a    more  advantageous   way   of   using  fuel. 

but  so  far  nothing  promising  has  come  in  spite  of  electro- 
chemical    ideas     m     this    connection.      As     the     demand 

beoomes  greater  we  will  probably  have  the  problem 
solved  on  Lines  that  we  do  not  dream  of  ai  present. 

Inventions  come  so  last    that    we  are  apt    to  think  some 

problems  impossible  il  (hey  an-  not  solved  ai  onoe,  but 

when  the  time  is  ripe  we  usually  gel  what  we  want.  It 
is  therefore  best  for  the  present  to  content  ourscUcs 
witli  such  splendid  advance  as  this  last,  branch  of  chemical 
industry  has  had  an  advance  largely  due  to  men  of  tho 
stamp  of  the  one  we  arc  honouring  to-night. 
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PRESENTATON   OF  THE   PERKIN    MEDAL. 

BY  PROF.  C.    K.  I  HANDLER. 

The  improvements  and  inventions  of  Mr.  BerreshofE 
began  in  18T.">  and  have  continued  down  to  the  present 
time.  From  1876-1890  be  was  associated  with  the  film 
of  (J.  H.  Nichols  &  Company  ;  from  1890-1900  with  the 
Nichols  Chemical  Company,  and  from  1900  to  the  present 
time  with  the  Nichols  Coppei  Company  and  the  General 
Chemical  Co.  During  these  thirty  years  of  active 
industrial  development.  Mr.  Herreshoff  has  applied  his 
mind  to  a  great  variety  of  chemical  and  metallurgical 
industries,  and  has  perfected  many  radical  improvements 
that  have  assisted  greatly  in  reducing  the  cost  of 
production  and  improving  the  quality  of  the  products 
manufactured  by  these  companies.  He  has  substituted 
scientific  management  for  the  old  fashioned  rule  of  thumb 
in  the  conduct  of  all  the  operations  which  have  come 
under  his  direction,  and  has  thus  developed  the  highest 
standard  of  factory  control. 

At  an  early  date  Mr.  Herreshoff  devoted  his  attention 
to  copper  smelting  and  invented  the  well-known  smelting 
furnace  for  this  metal  which  has  long  borne  his  name 
and  was  patented  in  1883.  Prior  to  this  date  brick 
furnaces  had  been  almost  exclusively  used  and  the 
sej»aration  of  the  matte  gave  very  crude  and  unsatis- 
factory results.  His  furnace  is  steel  enclosed  and  water 
jacketed,  with  a  movable  fore-hearth  or  well,  placed 
on  wheels,  so  designed  that  the  slag  or  the  matte  running 
out  of  the  breast  of  the  smelter  must  pass  directly  into 
the  hole  in  the  side  of  the  well  placed  8  in.  or  10  in.  below 
the  molten  mass  that  overflows  from  the  opposite  side 
of  the  well.  In  this  manner  the  air  blast  is  suitably 
trapped  and  coke  is  prevented  from  running  into  the  well. 
The  matte  after  accumulating  in  the  well  is  tapped  out 
from  time  to  time.  The  success  of  this  furnace  became 
generally  known  and  the  steel  water-jacketed  furnace 
with  a  movable  well  is  now  almost  universally  employed, 
except  where  reverberatory  furnaces  for  special  reasons 
offer  economical  inducements.  A  number  of  these 
furnaces  have  been  used  in  Canada  in  the  Sudbury  district 
for  smelting  nickel  and  copper  ores.  They  are  also  used 
in  the  Ducktown  district  in  Tenessee,  in  Mexico,  and  have 
been  used  for  a  long  time  at  Laurel  Hill. 

The  chamber  process  for  sulphuric  acid. — Later 
Herreshoff  directed  his  attention  to  the  improvement 
of  the  chamber  process  for  manufacturing  sulphuric  acid 
and  succeeded  in  developing  the  most  advanced  process — 
at  least  up  to  a  short  time  since.  In  accomplishing  this 
result  his  ingenuity  was  taxed  in  innumerable  ways  to 
provide  the  necessary  apparatus  with  which  to  put  his 
advanced  ideas  into  practice.  The  atomizers  devised 
by  him  for  the  injection  of  weak  sulphuric  acid  into  the 
chambers  were  a  great  improvement,  and  at  once  reduced 
the  steam  consumption  by  one-third.  He  succeeded  in 
reducing  the  consumption  of  nitre  to  1  per  cent,  on  the 
sulphur  burned.  He  then  devised  the  Herreshoff  tower, 
which  is  a  modification  of  the  Glover  tower,  and  is  designed 
for  denitration  and  for  concentration.  In  place  of  the 
brick  of  self-sustaining  walls  of  the  Glover  tower,  finely 
crushed  material  (preferably  quartz)  is  used  and  the 
lateral  pressure  due  to  the  interior  filling  or  filter 
bed  of  the  tower  is  resisted  by  suitable  iron  plates 
outside  of  the  lead  sides  of  the"  tower.  This  lining 
of  fine  material  is  thus  held  suitably  in  place  and 
is  prevented  from  passing  or  washing  into  the  filter 
portion  of  the  tower  by  an  intermediate  layer  of  quartz 
crushed  to  sizes  from  ]-  to  \" .  The  filter  bed  is  sustained 
by  cross  bearers  of  quartz.  The  bottom  is  so  constructed 
that  it  completely  resists  the  action  of  very  hot  acid  of 
very  high  strength. 

The  great  advantage  of  this  tower  is  that  its  life  is 
very  long,  being  nearly  indestructible.  In  operation  the 
heat  of  the  burner  gas  is  retained  by  having  a  non- 
conductor over  the  arch  and  this  high  temperature  assists 
greatly  in  giving  perfect  denitration  although  the  acid 
is  concentrated  up  to  63°  or  64°  B.  The  acid  coining 
from  this  tower  is  so  free  from  iron  and  alumina  that 
it  is  run  directly  into  a  platinum  still  or  pan  and  concen- 
tration is  completed  in  another  pan  constructed  of  iron, 
the  hot  gases   from   the  furnace  passing  directly  under 


steam  boilers.  This  invention  effected  a  very  groat 
saving  and  has  been  in  use  from  1885  to  the  present 
time  in  the  earlier  works  of  the  Nicholas  Company  and 
in  all  those  of  the  General  Chemical  Company. 

Herreshoff  then  developed  an  extremely  ingenious 
apparatus  for  concentrating  the  sulphuric  acid  delivered 
!  from  the  Herreshoff  tower.  The  hot  acid  from  the 
improved  tower  is  first  concentrated  to  65°  Be.  in  plati- 
num. It  is  then  run  into  an  iron  pan  for  concentration 
|  to  over  66°  Be.  From  this  pan  it  runs  into  a  large  cast- 
iron  pan  and  while  passing  through  it  most  of  it  is  dis- 
tilled off  and  condensed  in  a  platinum  Liebig's  condenser 
to  66°  Be.  This  acid  is  free  from  arsenic  and  very  pure. 
The  acid  which  passes  through  the  stills  without  distillation 
represents  a  small  proportion  of  the  total  and  has  a  strength 
of  98  per  cent.  The  amount  of  fuel  used  in  the  distillation 
is  very  small  on  account  of  the  small  latent  heat  of 
sulphuric  acid  of  this  strength.  This  improvement  in 
the  distilling  apparatus  came  as  the  result  of  the  increasing 
demand  for  a  purer  sulphuric  acid  than  could  be  obtained 
bv  the  ordinary  methods  of  concentration.  Dr.  Lunge, 
iii  his  treatise  on  this  subject  states  that  the  claims 
Mr.  Herreshoff  made  for  his  still  were  impossible. 
Nevertheless,  at  one  single  establishment  100  tons  of 
distilled  sulphuric  acid  were  produced  daily  from  pyrites, 
that  compared  favourably  with  the  concentrated  acid 
made  from  brimstone,  satisfying  the  demands  at  the 
time  for  purity,  at  a  price  at  which  brimstone  could 
not  profitably  compete. 

His  almost  indestructible  Glover  tower  made  it  possible 
to  concentrate  the  acid  to  a  much  higher  strength  than 
had  previously  been  attained,  and  this  in  conjunction 
with  the  aforesaid  stills  produced  practical  results  that 
in  the  stage  of  development  then  existing  were  almost 
revolutionary. 

HerreshofFs  improvements  in  the  Gay-Lussac  towers 
were  also  very  marked,  enabling  him  to  use  enormous 
quantities  of  sulphuric  acid  in  absorbing,  while  at  the 
same  time  the  elevation  to  which  the  acid  had  to  be 
pumped  was  greatly  reduced. 

Roasting  furnace  for  pyrites  fines. — His  next  invention 
was  patented  in  1896  and  consists  in  an  improvement 
on  the  original  idea  of  the  Gilchrist  &  Johnson  type  of 
roasting  furnace,  that  is,  a  roasting  furnace  intended 
for  roasting  fine  iron  pyrites  ores.  Heretofore  a  great 
many  roasters  had  been  devised  but  none  of  them  were 
satisfactory.  Even  the  Gilchrist  &  Johnson  furnace  was 
a  failure  on  account  of  inability  to  make  repairs  without 
completely  shutting  down  the  furnace,  the  arms  being 
bolted  solidly  to  the  central  vertical  shaft.  This  bad 
feature  was  overcome  by  an  improvement  that  made  it 
possible  to  take  out  an  arm  whose  teeth  were  no  longer 
serviceable  and  replace  it  by  a  new  one  in  one  minute. 
A  marked  improvement  in  this  furnace  was  made 
and  patented  by  him  in  1899.  When  this  improved 
furnace  was  put  on  the  market  there  were  immense 
quantities  of  fines  ore  in  various  parts  of  the  country 
that  could  not  be  sold  on  account  of  the  inability  to 
roast  it,  especially  for  sulphuric  acid  making,  without 
great  cost  and  trouble.  This  ore  was  used  up  very 
rapidly  thereafter,  rendering  available  say  3,600  tons 
a  day  of  fines  pyrites  which  hitherto  had  been  a  kind 
of  drug  in  the  market.  When  one  estimates  that  this 
means  the  production  of  more  than  1,500  tons  of  sulphuric 
acid  a  day,  one  can  see  the  importance  of  this  furnace 
to  that  industry-  There  must  be  over  a  million  tons 
of  fines  ore  roasted  in  these  furnaces  annually,  or  enough 
to  make  approximately  two  million  tons  of  vitriol  per 
annum.  The  enormous  accumulation  of  fines  ores  thus 
became  almost  as  valuable  as  lump  ore.  These  furnaces 
have  not  only  been  adopted  in  a  large  way  by  chemical 
works  and  fertilizer  factories,  but  also  for  desulphurising 
ores  in  connection  with  copper  refining.  Up  to  this 
time  there  have  been  sold  478  furnaces  in  the  United 
States  and  644  in  Europe,  making  a  total  of  1122  furnaces. 
Most  of  these  are  used  for  roasting  pyrites  fines  ore  in 
manufacturing  sulphuric  acid.  They  have  a  capacity 
for  burning  3000  lb.  of  sulphur  in  24  hours,  and  assuming 
that  they  were  all  used  in  the  manufacture  of  sulphuric 
acid,  the  amount  of  acid  produced  as  O.V.  would  be 
about   2,500,000   tons   per   vear.     They   are   still    being 
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sold  quite  extensively  in  Europe  as  well  as  in  this  country. 
They  have  been  a  great  boon  to  the  fertilizer  industry 
of  the  United  States,  especially  in  the  South,  where  most 
of  the  pyrites  ore  is  in  quite'  a  fine  condition  when  mined. 
They  have  also  made  possible  the  use  of  pyrites  for  the 
production  of  paper  pulp  in  place  of  brimstone  because 
by  their  use  a  sufficiently  rich  gas  can  be  produced. 

The  electrolytic  refining  of  copper. — The  next  great  work 
which  Herreshoff  undertook  was  the  development  of 
the  electrolytic  refining  of  copper  which  was  at  that 
time  practised  in  a  very  small  way  in  two  different  works 
in  the  United  States.  His  plan  for  electrolytic  refining 
of  copper  was  not  at  that  time  well  understood.  Even 
the  analytical  work  necessary  was  quite  inaccurate. 
The  improvements  and  development  which  resulted 
from  Herreshoffs  study  of  the  problem  were  only  made 
possible  by  the  highest  scientific  attainments  and  the 
aid  of  a  corps  of  men  thoroughly  trained  by  him  for 
the  work.  As  a  result  he  has  created  in  the  past  ten 
years  the  largest  copper  refinery  in  the  world,  which 
in  itself  is  a  clear  indication  of  the  fact  that  his  processes 
have  been  eminently  successful  in  the  perfection  of 
their  results  as  well  as  in  their  pecuniary  economies. 
The  output  of  this  refinery  at  the  present  time  is  about 
1,000,000  lb.  of  copper  per  day,  or  about  one-fourth 
of  the  world's  entire  output.  In  connection  with  this 
work,  Herreshoff  invented  an  apparatus  for  casting 
metal,  used  especially  for  the  casting  of  the  thin  anodes 
employed  in  the  series  system  for  making  electrolytic 
copper,  which  has  brought  about  a  large  saving,  and 
which  is  very  extensively  used. 

The  contact  process  for  the  manufacture  of  sulphuric  acid. 
— Mr.  Herreshoffs  crowning  achievement  has  been  his 
work  in  developing  the  contact  process  for  the  manu- 
facture of  sulphuric  acid.  Taking  the  magnificent  work 
of  Dr.  Knietsch  as  a  foundation,  and  the  splendid 
engineering  work  of  the  Badische  Company  in  Germany, 
Herreshoff,  as  the  result  of  more  than  one  thousand 
investigations,  in  which  he  was  ably  assisted  by  others, 
whom  he  directed,  made  that  process  not  only  adapted 
to  American  conditions,  but  has  also  economised  very 
much  the  whole  cost  of  the  operation,  so  that  now  the 
contact  system  is  an  established  process  in  this  country. 
It  has  made  possible  the  production  of  sulphuric  acid 
at  a  lower  cost  than  the  old  chamber  system  with  the 
necessary  concentrating  plants  in  connection  therewith, 
and  now  an  acid  virtually  chemically  pure  can  be  supplied 
to  the  largest  manufacturing  industries  in  unlimited 
quantities  at  a  lower  price  than  previously  known. 

In  addition  to  the  great  achievements  which  I  have 
already  mentioned,  there  are  many  others.  Herreshoff 
has  produced  almost  a  revolution  in  every  chemical 
manufacture  which  he  has  undertaken,  increasing  the 
yields,  decreasing  the  cost,  and  improving  the  qualities 
of  the  products.  One  of  the  great  secrets  of  Herreshoffs 
Buccesa  is  his  ability  to  concentrate  himself  upon  any 
given  subject  which  he  has  in  hand. 

It  is  impossible  to  make  a  catalogue  of  the  achieve- 
ments of  a  great  man.  Mr.  Herreshoff  is  an  engineer 
by  birth  and  a  chemist  by  education.  He  is  a  typical 
chemical  engineer,  unsurpassed  in  this  calling.  It  is 
eminently  proper  that  he  should  be  selected  by  the 
representatives  of  the  great  chemical  societies  of  this 
country  to  receive  the  Perkin  Medal. 

It  gives  me  great  pleasure  as  the  representative  of 
the  Society  of  Chemical  Industry  and  the  affiliated 
chemical  and  electrochemical  societies  to  place  in  your 
hands.  Mr.  Herreshoff,  this  beautiful  token  oi  the  apprecia- 
tion and   affection   of  your  fellow-chemists. 

In  reply  Mr.  .1.  15.  Kh  anils  H  khkkkiiokk  said:  It  is 
with  difficulty  thai  I  find  words  to  fully  express  my 
high  appreciation  and  thanks  for  the  great  honour  that 
is  conferred  upon  me  by  the  Society  of  chemical  Industry, 
the    American    Chemical    Society,    the    Electro-Chemical 

Society  and   the  Committee   who  had   the   final  awarding 

of  the  Perkin  Medal. 

The  knowledge  that  through  my  efforts  chemical 
industry  and  the  world  have  been  benefited,  gives  me 

intense  satisfaction.  The  creates!  pleasures  I  have 
experienced  during  my  life  have  been  derived  from 
successful   results   attained   after   long    periods   of  experi- 


menting and  developing.  I  did  not  realise  that  there 
would  ever  be  so  grand  a  consummation  to  that  work 
as  the  award  of  the  first  Perkin  Medal. 

From  an  early  age  problems  in  chemistry  and  its 
application  were  so  interesting  to  me  that  my  love  for 
the  work  appeared  to  supersede  that  of  everything  else. 
This  reminds  me  of  a  remark  made  by  Prof.  Peckham 
of  Brown  University,  while  addressing  a  class  of  students 
in  chemistry,  of  which  I  was  a  member.  He  said  that 
in  order  to  succeed  in  chemistry  you  must  love  it  better 
than  your  own  soul.  I  have  often  thought  of  this  and 
felt  that  these  words  were  especially  applicable  to  those 
who  give  up  their  lives  to  chemical  pursuits. 

There  are  few  who  realise  how  much  inventors  have 
done  to  bring  the  world  up  to  its  present  remarkable 
condition.  It  is  fair  to  assume  that  since  the  creation 
of  man  some  progress  in  improvement  was  made,  this 
continuing  very  slowly,  the  crude  methods  being  handed 
down  from  father  to  son,  from  generation  to  generation, 
until  after  a  great  many  thousand  years  sufficient  facts 
were  collected  to  formulate  laws. 

Then  there  commenced  the  building  up  of  what  has 
since  become  the  glory  of  the  world,  its  scientific  studies 
in  engineering,  electricity  and  chemistry.  Inventors 
laid  the  foundation  for  these  sciences  and  in  turn  the 
sciences  have  immensely  assisted  the  inventors  as  shown 
by  the  remarkable  advancement  that  has  been  made 
in  the  last  hundred  years.  Edison  has  stated  that 
invention  is  in  its  infancy,  and  judging  from  this  there 
seems  a  great  future  for  the  chemists  of  this  country. 
Inventions  may  be  classed  under  two  heads  :  First, 
inventions  that  require  very  little  experiment  and  develop- 
ment. Sometimes  a  mere  thought  may  result  in  one 
of  the  most  important  inventions  the  world  has  known. 
Second,  inventions  that  require  an  immense  amount 
of  work  in  the  way  of  experiment  and  development, 
and  of  this  class  we  have  a  great  many  examples  of  long 
chemical  processes,  for  instance,  the  sulphuric  acid 
chamber  process,  the  soda  ash  Le  Blanc  process,  the  soda 
ash  Solvay  process,  and  innumerable  processes  in  the 
aniline  industry  and  in  metallurgy,  and,  quite  recently, 
the  manufacture  of  sulphuric  acid  by  the  contact  system. 

In  the  fall  of  1900  I  was  entrusted  with  the  problem 
of  working  out  the  contact  process.  The  principle  of 
the  contact  process  depends  upon  the  fact  that  when 
sulphurous  acid  gas  is  mixed  with  the  proper  amount 
of  air  and  heated  to  a  temperature  of  700°  or  800°  F., 
and  passed  through  platinised  asbestos,  reaction  takes 
place  between  the  oxygen  of  the  air  and  sulphur  dioxide, 
resulting  in  the  formation  of  sulphuric  anhydride.  In 
large  systems,  using  1(5,000  lb.  of  sulphur  per  24  hours, 
about  2,000  cubic  feet  of  air  per  minute  is  required. 
The  hot  gases  from  the  kilns  arc  made  to  pass  through 
a  long  series  of  apparatus,  each  piece  having  a  different 
function,  until  at  the  end  a  stream  of  98  per  cent,  sul- 
phuric acid  of  high  quality  runs  at  the  rate  of  about 
a  ton  an  hour. 

The  process  is  divided  into  the  following  stages  : — 

1st.   The  cooling  of  the  gases. 

2nd.  The  purification  of  the  gases. 

3rd.  Drying  of  the  gases. 

4th.  Propelling  or  drawing  and  forcing  by  means  of  a 
blower. 

5th.  The  contact  ovens  for  conversion  to  sulphuric 
anhydride. 

8th.  The  absorption  of  the  anhydride  by  sulphuric  acid. 

7th.  The  cooling  of  the  delivered  sulphuric  acid. 

In  order  to  properly  design  a  system  of  this  character, 

the    elements    that    go    to    make    up    the    first    cost     must 

be  carefully  considered.     They  arc  fuel  cost,  labour  cost, 

repair  cost,  plant  cost,  and  consideration  of  the  efficiency 
It     seemed     impossible     to     work     out     this     problem    to    a 
successful   result    without    proving  every  step  of  the   work 

by  oareful investigations  carried  out  by  apparatus  designed 
especially  for  this   purpose.     Over  a   thousand  of  these 

investigations  were  made  ill  the  lirst  three  years  of  the 
development  of  this  process,  some  of  them  having  a 
direct  hearing  upon  the  question  of  the  fuel  cost  through 
every    step  of   the    process.      The   result    has    been    that    m 

operating  on  a  large  scale  during  the  last  few  years, 
the    find    cost    has    hecn    unusually    low.      investigation! 
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were  made  having  a  bearing  upon  the  labour  cost,  and  1 
a  groat  many  to  ensure  as  tar  as  possible  freedom  from 
repairs.  Investigations  were  also  made  to  determine 
best  material  to  use  tor  the  eontaet  mass,  and  the  manner 
in  which  it  should  be  used,  all  of  this  having  a  bearing 
upon  the  efficiency,  as  well  as  the  power,  required. 
Careful  study  of  the  question  of  plant  was  made  and 
many  investigations  to  prove  the  correctness  of  our  ideas 
were  carefully  conducted.  Without  these  investigations 
it  would  have  been  practically  impossible  to  achieve 
the  success   that   these   plants  are  now  giving. 

In  carrying  on  these  investigations  I  wish  to  express 
my  thanks  for  the  very  able  assistance  rendered  me  by 
Mr.  W.  C.  Ferguson,  Mr.  Henry  Wigglesworth,  Mr.  A.  \V. 
Elkins,  Mr.  T.  L.  Briggs  and  others,  and  also  for  the 
assistance  of  a  large  Research  Laboratory,  such  as  is 
only  found  in  large  corporations  or  companies.  The 
popular  idea  is  that  these  large  corporations  are  a  menace 
to  the  welfare  of  the  public.  This  is  a  grave  error. 
Aside  from  the  security  that  a  large  aggregation  of  busi- 
ness talent  affords,  it  is  possible  in  these  corporations 
to  have  complete  physical,  mechanical  and  research 
laboratories,  with  an  able  corps  of  men  to  work  out 
improvements  in  the  present  well  known  manufacturing 
methods,  and  create  new  products  that  add  to  the  comfort 
and  happiness  of  the  whole  world.  In  Germany  we 
notice  a  very  great  development  in  the  chemical  industry, 
due  chiefly  to  the  fact  of  large  corporations  employing 
skilled  research  chemists. 

I  feci  that  there  is  indeed  a  great  future  for  you  in  the 
opportunity  afforded  by  the  improvements  that  are 
possible  in  the  development  of  the  great  natural  resources 
of  this  country,  and  in  all  the  higher  manufacturing 
products.  Your  efforts  in  this  direction  will  be  greatly 
stimulated  by  the  Perkin  Medals  that  are  to  be  given 
each  year,  and  you  will  join  me  in  thanking  the  Committee 
and  others  who,  through  their  wisdom  and  generosity, 
have  made  it  possible  for  the  chemists  to  look  forward 
to  these  great  prizes,  as  well  as  to  the  honour  that  they 
carry. 

Dr.  William  H.  Nichols,  Past  President  of  the  Society 
of  Chemical  Industry,  in  making  some  closing  remarks, 
said  :  A  little  over  a  year  ago  when  we  had  the  honour  and 
inspiration  of  a  visit  from  Sir  William  Perkin,  on  the 
occasion  of  the  celebration  of  the  fiftieth  anniversary  of 
his  great  discovery,  it  was  my  privilege  to  present  to 
him  on  behalf  of  his  American  friends  the  first  Perkin 
Medal  which  was  then  established,  to  be  the  reward 
in  subsequent  years  of  those  who  had  succeeded  in  the 
greatest  measure  in  following  in  his  footsteps.  It  did 
not  occur  to  me  at  that  time  that  the  first  of  the  medals 
to  be  awarded  would  be  to  my  old  friend  and  associate, 
Mr.  Herreshoff.  Had  I  the  gift  of  prophecy,  that  know- 
ledge would  have  added  even  greater  happiness  to  what 
-was  an  extremely  happy  occasion.  Sir  AVilliam  has 
passed  away,  but  the  influence  of  his  work  remains  and 
"will  always  remain.  His  wife,  true  to  his  memory  and 
always  interested  in  what  interested  him,  cabled  me 
to-day  as  follows  :  "  Lady  Perkin  and  family  cordially 
congratulate  Mr.  Herreshoff  on  the  award." 

As  might  have  been  said  by  Dr.  Chandler  in  his  remarks 
preceding  the  presentation  of  the  medal  this  evening, 
Mr.  Herreshoff  evinced  great  ability  in  chemistry  almost 
at  the  beginning  of  his  college  career.  As  a  Sophomore 
in  Brown  University,  he  was  appointed  to  teach  chemistry 
to  the  Senior  class.  This  alone  would  account  for  the  fact 
that  he  did  not  graduate  from  Brown.  That  great 
institution  of  learning,  however,  honoured  itself  and  him 
by  subsequently  (/ranting  him  one  of  its  honorary  degrees 
in  recognition  of  his  subsequent  work. 

My  acquaintance  with  him  has  been  close  and  intimate 
for  a  third  of  a  century.  When  I  was  struggling  alone 
in  the  endeavour  to  fill  all  of  the  various  posts  of  a  young 
chemical  enterprise,  my  business  partner  having  been 
lost  at  sea,  Mr.  Herreshoff  applied  for  the  position  of 
manager  of  the  works.  We  were  both  young  and  in- 
experienced, but  I  thought  I  saw  about  him  the  making 
of  a  great  man  ;  and  so  the  arrangement  was  made, 
and  I  became  relieved  thereby  of  the  works  management  . 
and  was  permitted  to  attend  more  to  the  business  part 
of  our  affairs.     You  have  heard  from    Dr.   Chandler  of 


some  of  the  things  which  Mr.  Herreshoff  has  done  to 
benefit  the  world  in  the  years  that  have  elapsed  since 
that  time. 

•  I  cannot  forget  the  advice  then  given  to  me  by  an  old 
friend  and  competitor  in  the  chemical  business  to  the 
effect  that  I  had  made  a  most  serious  blunder  in  employing 
a  man  without  experience  at  the  head  of  our  little  works 
He  pointed  to  his  own  success  which  he  ascribed  very 
largely 'to  his  superintendent  who  had  come  up  from 
below  without  previous  education,  and  had  obtained 
his  knowledge  W  hard  knocks  and  experience.  He  said 
he  would  be  glad  to  compare  results  with  me  at  the  end 
of  ten  years  and  see  how  little  educated  theory  could 
do  as  against  intelligent  practice.  Long  before  the  ten 
years  had  elapsed  my  friend's  works  had  been  pulled 
down,  the  land  sold,  and  to-day  I  would  not  be  able 
to  identify  the  exact  spot  where*  they  were  constructed, 
although  it  is  somewhere  in  plain  sight  of  my  office- 
window,  if  some  distance  from  it.  This  little  story  indi- 
cates as  well  as  anything  I  can  think  of  the  importance 
of  what  Sir  WilliamPerkin  himself  demonstrated,  namely  : 
the  employment  in  chemical  works  or  in  charge  of  chemical 
processes,"  of  those  who  had  been  thoroughly  prepared 
in  the  theory  of  the  subject. 

Fortunately  Mr.  Herreshoff,  an  educated  chemist, 
was  a  born  engineer  His  possession  of  these  two  great 
powers  accounts  for  much  of  his  success.  In  addition 
to  these,  however,  he  possessed  three  gifts,  which  in 
my  opinion  are  absolutely  essential  to  great  success 
along  the  lines  which  will  lead  to  the  acquisition  of  this 
medal.  First :  His  modesty.  Anyone  who  has  ever 
had  the  pleasure  of  meeting  Mr.  Herreshoff  in  private, 
even  when  the  most  important  matters  were  being  dis- 
cussed, could  not  fail  to  recognise  his  possession  of  this 
virtue  in  a  high  degree.  Second  :  His  simplicity.  I  use 
this  word  in  contrast  with  the  other  word  "  duplicity," 
as  I  thereby  make  my  meaning  plainer.  I  do  not  believe 
that  a  man  who  follows  the  line  of  duplicity  will  ever 
succeed  in  obtaining  anything  really  worth  having. 
Third :  His  freedom  from  all  thought  of  self.  In  all 
of  these  years,  I  have  never  known  him  to  be  governed 
for  one  moment  by  any  motive  other  than  the  pursuit 
of  the  question  in  hand,  no  matter  what  effect  it  might 
have  upon  himself  personally.  He  has  been  a  scientist  in 
the  highest  sense  of  that  term.  He  neither  played  to 
the  galleries,  nor  for  his  own  advancement,  but  always 
for  the  discovery  of  the  truth  and  its  application  after- 
wards. 

In  congratulating  him  upon  this  well-earned  token 
of  the  appreciation  of  his  fellow  chemists,  I  desire  parti- 
cularly to  call  these  three  traits  of  his  character  to  mind 
as  an  encouragement  and  inspiration  to  those  who, 
emulating  them,  shall  be  at  work  in  our  chosen  field  of 
science  for  the  benefit  of  the  race. 


Scottish  Section. 


Meeting  held  at  Edinburgh  on  Tuesday,  February  ISth,  1908. 


MR.  JOHN  S.  MACARTHUR  IN  THE  CHAIR. 


NOTE  ON  CHLOROFORM  AND  ACETONE. 

BY    D.    B.    DOTT,    F.I.C. 

(Abstract.) 

The  author  points  out  that  three  different  equations  are 
given  in  books  to  indicate  the  formation  of  chloroform 
from  alcohol.  According  to  (I),  four  molecules  of  ethyl 
alcohol  vield  two  of  chloroform  ;  (2)  three  molecules  of 
alcohol  vield  two  of  chloroform  ;  (3)  two  molecules  of 
alcohol  Vield    two    of    chloroform.     According    to   some 


272 


Cl.  I.— PLANT,  APPARATUS,  &  MACHINERY. 


[March  31,  1908. 


authorities,  a  large  amount  of  formate  is  produced  in 
the  reaction.  This  is  probably  purely  theoretical,  as 
at  the  close  of  the  reaction  no  appreciable  amount  of 
formate  is  found.  The  equation  which  best  agrees 
with  experimental  results  is:  3C2H60  +  8Ca(OCl)9  = 
2CHCl3+3CaC03+C02  +  8H20  +  5CaCI2.  The  equation 
generally  given  for  the  formation  of  chloroform 
from  acetone  agrees  verv  well  with  observed  facts  : 
2CO(CH3),  +  3CaOClo  = 
2CHC13  +  Ca(CH3COO)2  +  2Ca(OH)2. 
There  is  abundance  of  acetate  in  the  liquor  after  dis- 
tilling off  the  chloroform,  and  the  yield  practically  agrees 
with  the  relative  molecular  weights. 

The  author  confirms  the  observation  of  Finnemore  and 
Wade  (J.  Chem.  Soc.,  85,  938)  that  a  small  proportion  of 
ethyl  chloride  is  formed  in  preparing  chloroform  from 
ethyl  alcohol.  Unlike  most  impurities,  it  is  not  removed 
by  washing  with  water,  treatment  with  sulphuric  acid,  or 
with  soda  solution.  It  comes  over  with  the  first  dis- 
tillate on  rectifying.  When  present  in  small  propor- 
tion in  the  finished  product,  it  is  not  an  objectionable 
impurity,  having  anaesthetic  properties  analogous  to  those 
of  chloroform.  Attention  was  called  to  the  importance 
of  the  impurities  that  may  be  present  in  commercial 
acetone.  Samples  which  indicated  99  per  cent,  by  the 
iodoform  and  other  methods  gave  about  7  per  cent, 
distilling  above  58°.  This  was  at  first  thought  to  be 
due  to  the  presence  of  higher  ketones  or  other  bodies 


yielding  iodoform,  and  Prof.  J.  Gibson  suggested  that  it 
might  possibly  be  caused  by  the  presence  of  even  1  per 
cent,  of  a  mixture  of  the  condensation  products  of  acetone 
(e.g.,  mesityl  oxide,  phorone,  and  mesitylene),  which 
have  all  relatively  high  boiling  points.  It  was  found 
that  on  mixing  pure  acetone  with  1  per  cent,  of  the 
mixed  condensation  products,  it  behaved  on  distillation 
and  in  its  iodoform  yield,  and  otherwise,  like  the  samples 
referred  to.  When  purifying  acetone,  the  manufacturers 
should  avoid  treatment  with  mineral  acids,  or  other  method 
which  is  likely  to  cause  formation  of  the  condensation 
compounds. 

So  far  as  the  author  is  aware,  there  is  no  published 
reference  to  the  fact  that  when  acetone  and  chloroform 
are  mixed,  there  is  a  notable  rise  in  temperature.  When 
mixed  in  proportion  of  two  molecules  of  chloroform  to 
one  of  acetone,  a  rise  of  11 -7°  C.  was  noted.  In  equi- 
molecular  proportions  the  rise  was  slightly  less.  The 
mixture  distils  for  the  most  part  above  the  boiling  point 
of  either  constituent,  indicating  probably  that  combina- 
tion has  taken  place. 

In  answer  to  a  question  as  to  why  carbonyl  chloride 
is  sometimes  found  in  chloroform,  the  author  suggested 
that  this  took  place  very  probably  according  to  the  equa- 
tion :  CHC13+H202  =  C0C12  +  HC1  +  H20.  The  con- 
ditions which  favour  the  formation  of  hydrogen  peroxide 
— a  degree  of  moisture  and  direct  sunlight — are  also  those 
which  favour  the  decomposition  of  chloroform. 
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Patents. 

Vacuum  jacketed  vessels  for  maintaining  substances  at  a 
constant  temperature.  A.  Stock,  Berlin.  Eng.  Pat. 
26,984,  Dec.  6,  1907.     Under  Int.  Conv.,  Dec.  8,  1906. 

The  space  between  the  double  walls  of  the  insulating 
vessel  is  filled  with  sulphur  dioxide,  or  some  other  easily 
condensable  gas.  When  liquid  air,  or  other  very  low- 
boiling  fluid  is  placed  in  the  inner  vessel,  the  gas  in  the 
jacketing  space  is  condensed  to  a  liquid  and  a  heat- 
insulating  vacuum  is  formed. — W.  H.  C. 


Roasting -kiln.     J.   Zellweger,   St.    Louis,   Mo.     U.S.    Pat. 
878,704,  Feb.  11,  1908. 

The  heating  flue  which  passes  beneath  the  hearth  of  the 
kiln  has  air  flues  on  both  sides  and  beneath.  Air  is 
passed  through  these  flues  and  becomes  heated  by  the 
radiation  from  the  bottom  and  sides  of  the  beating  Hue. 

— W.  H.  C. 

Distillation  ;     Method  of .     T.  A.    Dungan,  Chicago, 

111.     U.S.  Pat.  878,785,  Feb.  11,  1908. 

The  heating  of  the  still  is  effected  by  circulating  a  medium 
through  coils  within  the  still  body  and  a  coil  placed  in  an 
external  heater.  Tho  temperature  of  the  heater  is  main 
tained  at  such  a  point  that  sufficient  heat  is  imparted 
to  the  medium  to  effect  the  distillation  of  the  desired 
fraction.-^-W.;H.  C. 


Distilling  apparatus.  W.  H.  Bartholomew,  East  Orange, 
N.J.,  Assignor  to  C.  B.  Hill,  Montgomery,  N.Y.  U.S. 
Pat,  879,236,  Feb.  18,  1908. 

The  apparatus  consists  of  a  steam-boiler  with  a  feed 
vessel  arranged  to  keep  a  constant  level  within  the  boiler, 
an  evaporator  also  provided  with  a  constant-level  feed 
vessel  and  heated  by  a  coil  through  which  steam  from 
the  boiler  passes,  and  a  jacketed  condenser.  Tho  boiler 
is  fed  with  warm  water  from  the  jacket  of  the  condenser 
and  the  evaporator  is  fed  with  the  condensed  water  from 
its  steam  coil,  which  is  provided  with  a  steam  trap  so  that 
only  the  condensed  water  can  escape. — W.  H.  C. 

Separating    the    moisture    from    the    constituent    solids    of 

liquids  ;     Process  for .     L.   C.   and  I.   S.   Merrell 

and  W.  B.  Gere,  Assignors  to  Merrell-Soule  Co.,  Syracuse, 
N.Y.     U.S.  Pat.  878,977,  Feb.  11,  1908. 

The  liquid  is  rendered  viscous  by  the  addition  of  some 
"  compatible  "  substance  and  is  then  sprayed  into  a 
chamber  into  which  a  current  of  heated  air,  or  gas,  is 
delivered.  The  liquid  is  converted  into  vapour  and  the 
dry  solid  is  collected  as  a  powder.  The  vapour-laden  air 
is  discharged  at  a  separate  opening  from  that  by  which 
the   powder  is  taken   out. — W.  H.  C. 

Desiccating  apparatus.     S.  P.  Kasmussen,  Hanwell.     U.S. 

Tat.  870,490,  Feb.  18,  1908. 
See  Eng.  Pat.  25,750  of  1906  ;  this  J., 1907,  1106.— T.  F.I?. 

Concentrating  liquors.  .1.  II.  Campbell,  Assignor  to  ('.  II. 
Campbell  and  to  K.  and  ( '.  II.  Campbell,  New  York. 
U.S.   Pat.  S79,515,  Feb.  18,   1908. 

The  apparatus  consists   of  a   jacketed    tank    in    whir 
coil  is  placed.     The  coil  is  formed  of  several  superposed 
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horizontal  sections  which  can  be  turned  into  a  vertical 
position  for  cleaning  purposes.  Air  is  introduced  into 
the  liquid  through  a  removable  perforated  pipe  which 
is  placed  along  the  bottom  of  the  tank. — W.  H.  C. 


Jet  condenser  for  pro- 
ducing a  vacuum. 
J.  Tinslev.  Fr.  Pat. 
382,874.  Oct.  14. 
1907.  Under  Int. 
Con  v.,  Oct.  15,  1906. 

The  vapour  enters  the 
condenser  by  the  pipe, 
1,  and  is  drawn  into 
the  annular  space 
between  the  concentric 
tubes,  6,  7,  and  into 
the  central  space,  8, 
as  shown  by  the 
arrows,  by  the  fall 
of  an  annular  jet  of 
t  water  which  enters 
at  4,  and  is  delivered 
as  a  liquid  annulus 
from  the  tube,  5.  The 
water  along  with  the 
condensed  steam  or 
vapour  flows  down  the 
long  vertical  tube,  3,  2, 
10,  and  escapes  from 
the  bottom  through 
the  flap-valve,  9,  which 
allows  liquid  to  flow 
out  into  the  tank 
placed  below,  but 
prevents  air  from  enter- 
ing the  tube.— W.  H.  C. 


10 


Evaporation,  concentration  and  desiccation  of  liquids  con- 
taining solid  bodies  in  solution  or  in  suspension  ;   Process 

for  the  rapid .     C.  Gosset  and  L.  Calmels.     Fr.  Pat. 

383,295,  Jan.  4,  1907. 

The  liquid  is  sprayed  into  a  closed  vessel  heated  by  a 
jacket  and  connected  to  a  surface  condenser  and  a  dry 
vacuum  pump. — W.  H.  C. 


Filter-press.     J.  M.  A.  Faure.     Fr.  Pat.  382,959,  Dec.  21, 
1906. 

The  plates  of  the  press  have  the  form  shown  in  the  figure. 
The  liquid  to  be  filtered  enters  through  the  central 
opening,  g,  into  the  space  between  the  cloths  with  which 
the  plates  are  covered.  The  clear  liquid  passes  through 
the  cloth  and  passes  by  the  circular  channels,  d,  and  the 
cross  channels,  r,  to  the  collecting  chamber,  d1.  From  d1, 
the  filtrate  passes  by  the  channels  indicated  by  the  dotted 
lines  to  the  opening,  h,  which  forms  with  the  corre- 
sponding openings  in  the  other  plates  a  closed  channel, 
extending  the  full  length  of  the  press,  through  which  the 
filtrate  escapes.  Filtration  can  thus  be  carried  on  in  a 
closed  system  and  any  of  the  plates  can  be  shut  off  and 


isolated  by  the  screw- valve,  k,  which  when  screwed  down 
closes  the  connection  between  the  opening,  h,  and  the 
channels  indicated  by  the  dotted  lines. — W.  H.  C. 

Filtering  apparatus  ;    Rapid .     T.   Frick.     Fr.   Pat. 

382,835,  Oct.  10,  1907. 

The  filter-elements  are  formed  of  a  disc  of  coarse  metallic 
gauze  between  two  discs  of  finer  gauze  and  enclosed 
between  two  discs  of  filter-cloth.  The  discs  are  bound 
together  by  a  U  -shaped  metal  ring  which  is  connected 
to  a  collecting  box  at  each  side.  Several  of  these  elements 
are  placed  one  above  the  other  with  a  space  between, 
and  the  collecting  boxes  fit  into  one  another  so  as  to  form 
vertical  effluent  pipes.  The  pile  of  elements  is  placed 
in  a  tank  provided  with  a  removable  cover  and  supported 
by  trunnions,  so  that  it  can  be  tilted  at  any  angle,  on  a 
portable  stand  provided  with  wheels.  The  collecting 
boxes  of  the  uppermost  element  are  closed  above,  and 
those  of  the  lowest  element  are  open  below  and  connected 
to  two  delivery  pipes  which  pass  vertically  through  the 
bottom  of  the  tank.  The  liquid  to  be  filtered  is  intro- 
duced under  pressure  by  two  horizontal  pipes  which  enter 
at  opposite  sides  of  the  tank  at  about  the  level  of  the 
trunnions,  and  have  their  interior  orifices  protected  by 
baffle-plates  to  cause  the  liquid  to  enter  quietly.  The 
solids  are  deposited  on  the  exterior  surfaces  of  the  elements 
and  the  clear  liquid  passes  through  the  filter-cloth  into 
the  interior,  and  thence  to  the  U-shaped  rims,  the 
collecting  boxes  and  the  delivery  pipes. — W.  H.  C. 

Compressing  air  and  other  gases  ;  Processes  for  — ■ — , 
with  arrangements  for  purifying,  drying  and  cooling. 
W.  O.  Felt.  Fr.  Pat.  382,761,  Oct.  11,  1907. 
Glycerin  is  drawn  into  the  cylinder  along  with  the  air 
during  the  compression,  and  absorbs  the  heat  produced 
as  well  as  the  aqueous  vapour  and  the  impurities  of  the 
air.  The  mixture  of  glycerin  and  compressed  air  is 
delivered  from  the  pump  into  a  separator  provided  with 
shelves  or  trays  where  the  glycerin  is  separated.  The 
purified  compressed  air  either  passes  from  the  separator 
into  the  cylinder  of  an  engine  where  it  expands  and  does 
work,  or  it  may  be  used  directly.  The  glycerin  is  with- 
drawn from  the  separator  and  after  being  passed  through 
a  cooler,  is  used  over  again  until  is  is  saturated  with 
moisture.  It  is  then  withdrawn  and  the  absorbed  water 
is  driven  off  by  heat. — W.  H.  C. 


II.— FUEL,    GAS,    AND    LIGHT. 

Patents. 

Fuel ;     Preparation    of    a .     T.    Parker.     Fr.    Pat. 

383,144,  Dec.  27,  1906. 
See  U.S.  Pat.  865,724  of  1907  ;  this  J.,1907,  1078.— T.  F.  B. 
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Combustible    or    other    agglomerates ;     Process    of    manu- 
facturing   .     H.  Poulet.     Fr.  Pat.  383,29S,  Jan.  4, 

1907. 

To  1000  parts  of  the  powder  to  be  agglomerated  are  added 
from  10  to  12  parts  of  previously  dried  and  ground  skin 
parings  (the  waste  from  curriers'  or  glovers'  factories), 
and  from  4  to  6  parts  of  rice  starch.  After  being 
thoroughly  mixed  in  an  apparatus  provided  with  jets  of 
steam,  the  mass  is  briquetted. — W.  H.  C. 


Briquettes  ;    Process  for  the  manufacture  of  coal  or  coke 

in  the  cold,  using  water  and  sodium  or  potassium 

silicate.     J.    F.    Blaveau.     Fr.    Pat.    383,357,    Oct.   28, 
1907. 

The  powdered  coal  or  coke  is  mixed  with  a  suitable 
proportion  of  water,  varying  according  to  the  amount  of 
moisture  contained  in  the  material.  From  six  to  ten  per 
cent,  of  sodium  or  potassium  silicate  is  previously  added 
to  the  water,  and  the  mass  after  being  well  mixed,  is 
pressed  into  moulds. — W.  H.  C. 


Coke    ovens.     G.     Wilton,     London.     Eng.     Pat.     3098, 
Feb.  7,   1907. 

The  oven  comprises  two  rows  of  coking  chambers  placed 
back  to  back,  and  a  charging  and  discharging  apparatus 
travelling  between  them.  Each  chamber  is  large  enough 
to  hold  several  tons  of  coal ;  the  floor  is  inclined  upwards 
from  front  to  back  at  about  the  angle  of  repose  of  the 
fuel,  the  roof  is  parallel  to  the  floor,  and  the  front  is  closed 
by  a  vertically  sliding  door  covering  its  whole  area. 
The  charging  and  discharging  apparatus  comprises  a 
hopper  for  feeding  coal  through  openings  near  the  top  of 
the  rear  walls  of  opposite  chambers,  and  two  comparatively 
email  rams  working  along  the  inclined  floors  of  opposite 
chambers  for  discharging  the  coke  when  the  doors  at  the 
lower  end  are  removed. — A.  T.  L. 


Waste  coal  and  coke  ;    Utilising .     C.  Wahlen,  Koln, 

and    N.    Caro,    Berlin,    Germany.     Eng.    Pat.    13,668, 
June  13,  1907. 

The  material  forming  the  "wash,  or  dirt  heaps"  of 
collieries,  mixed  with  waste  coke  from  coking  ovens,  is 
heated  in  a  shaft  furnace,  heated  externally,  through  which 
8team  is  passed.  Combustible  gases  and  porous  coke  are 
obtained,  and  the  nitrogen  in  the  waste  material  is  converted 
into  ammonia,  which  may  be  recovered  from  the  gas.  The 
waste  coke  used  with  the  coal,  etc.,  prevents  the  material 
from  caking  in  the  furnace. — A.  T.  L. 

Waste  coal ;   Utilising \ior  the  'production  of  ammonia]. 

N.  Caro,  Berlin.     Eng.  Pat.   13,669,  June  13,   1907. 

The  invention  consists  in  treating  the  material  of  colliery 
"wash  heaps  "  (which  may  contain  twice  as  much  nitrogen 
as  corresponds  to  their  content  of  pure  coal)  in  a  gas 
producer  by  the  Mond  process,  in  order  to  obtain  the 
nitrogen  of  the  coal  and  of  the  non-combustible  nitrogenous 
waste  in  the  form  of  ammonia. — A.  T.  L. 


Water    gas ;     Apparatus    for    the    manufacture    of . 

Felten  und  Cuilleaume-Lahmoyerwerke  Akt.-Gcs., 
Frankfort-on-thc-Maino.  Eng.  Pat.  2,676,  Feb.  2, 
1907.     Under  Int.  Conv.,  Feb.  3,  1906. 

To  avoid  the  beating  up  of  a  water-gas  producer  by 
blowing  and  make  the  process  continuous,  the  use  of  ;in 
electric  furnace  has  been  proposed*  This  invention 
relates  to  a  modified  form  of  a  known  electric  resistance 
furnace  built  as  a  water-gas  producer,  the  heat  generated 
by  the  electric  current  being  utilised  to  keep  (he  fuel  &1 
the  required  temperature.  A  shaft  is  filled  with  coke 
through  a  hopper  ;  the  coke  constitutes  a  resistance  mass 
between  poles  of  carbon  or  cooled  metal  cm  bedded  in  the 


walls  of  the  shaft.  Steam  or  water  is  introduced  through 
a  pipe  at  the  bottom  of  the  producer  and  the  gas  is  taken 
off  at  the  top. — R.  L. 


Gas  ;  Apparatus  for  the  production  of  — 
London.     Eng.  Pat.  3689,  Feb. 


14. 


C.  B.  Tully, 
1907. 


The  invention  relates  to  apparatus  in  which  heavy 
hydrocarbons  or  tar  are  sprayed  into  a  producer  chamber 
containing  a  bed  of  incandescent  fuel.  The  hydrocarbon 
is  sprayed  through  the  vertical  walls  of  the  producer 
at  a  number  of  points  into  spaces  kept  free  of  fuel,  each 
nozzle  being  shielded  by  an  arch  which  forms  the  top  of 
a  frame  built  into  the  refractory  lining,  the  arch  extending 
a  suitable  distance  into  the  producer  chamber.  The 
frame  is  provided  with  an  inspection  door  below  the  nozzle, 
so  that  obstructions  due  to  decomposition  of  the  hydro- 
carbon can  be  localised  and  removed  by  poking. — A.  T.  L. 

Producer  gas  or  suction  gas  for  gas   engines  and    other 

purposes  ;  Manufacture  of .     G.  Wilton,  London. 

Eng.  Pat.  3911,  Feb.  16,  1907. 

The  invention  consists  in  washing  the  gas  with  water 
containing  iron  oxide  and  a  salt  of  iron,  such  as  the  sulphate, 
in  ordei  to  remove  sulphur  and  ammonia  from  the  gas 
and  to  avoid  the  production  of  an  objectionable  effluent 
such  as  is  obtained  when  the  gas  is  washed  with  water 
alone.  The  scrubber  may  be  of  the  kind  described 
in  Eng  Pat.  13,787  of  1906  (this  J.,  1907,  191).  The 
liquor  is  cooled  and  used  repeatedly  in  the  scrubber 
until  it  is  sufficiently  concentrated  to  be  treated  for  the 
recovery  of  by-products  if  desired.  The  liquor  leaving 
the  scrubber  may  be  brought  into  contact  with  the  au- 
to convert  the  sulphides  into  sulphur  and  iron  oxide. 

—A.  T.  L. 

Gas-producers.     T.  V.  Hughes,  Birmingham.     Eng.  Pat. 
7454,  March  28,  1907. 

The  invention  relates  to  a  portable  inclined  hollow 
grate  for  generating  steam  for  gas-producers  and  to  devices 
for  automatically  controlling  the  supply  of  water  to  the 
grate.  The  portable  grate  consists  of  two  hollow 
triangular  end  standards  with  hollow  transverse  bars 
at  the  upper  and  lower  ends  forming  a  frame  for  alternate 
hollow  and  solid  fire-bars,  the  solid  bars  being  loose  in  the 
frame.  The  two  standards  are  connected  at  the  lower 
part  by  transverse  pipes.  Water  is  supplied  to  one  of  the 
standards  through  an  inverted  siphon  pipe,  and  the  steam 
is  led  to  the  producer  from  the  upper  ends  of  the  fire-bars. 
For  controlling  the  water  supply,  part  of  the  producer 
gas  is  led  to  a  water-jacketed  diffusion  apparatus  provided 
with  a  mercury  manometer,  so  that  an  excess  of  hydrogen 
in  the  gas,  causing  increased  pressure  in  the  apparatus, 
raises  a  float  in  the  open  limb  of  the  rnan°meter  and 
closes  the  water-supply  cock.  In  a  modification,  the 
water  supply  is  controlled  by  an  electric  pyrometer  in 
accordance  with  the  temperature  obtained  by  the  com- 
bustion of  the  gases. — A.  T.  L. 

Coal;  Apparatus  for  distilling .     J.   W.    Aylsworth, 

East  Orange,  and   F.  L.   Dyer,  Montclair,  N.J.     U.S. 
Pat.  878,490,  Feb.  11,  1908. 

A  i,ono  vertical  retort  is  surrounded  by  a  furnace  chamber 
which  maintains  a  distilling  zone  in  the  middle  portion 
of  the  retort.  There  is  a  continuous  closed  circulation 
of  gases  through  a  heating  coil  in  the  furnace  and  through 
the  distilling  /.one  in  the  retort.  Inclined  wings  extend 
through  the  walls  of  the  retort  into  the  surrounding 
flue,  and  means  are  provided  for  feeding  coal  at  the  top 
and  withdrawing  coke  from  the   bottom  of  the  retort. 

—  A.  T.  L 

Fin  I  gas  :  Process  of  mid  apparatus  for  manufacturing . 

C.  H.  Cider,  St.  Louis.   11. N.  I'ats.  879,320  and  879,321, 

Feb.  ik.  I  in  is. 
See  Eng.  Pat.  21,078  of  1907  ;  this  J..  1908,  61.—  V.  V.  B. 
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Gas-producer.  R.  B.  Gissel.  Elizabeth,  N.J.,  Assignor 
to  Backus  Water  Motor  Co.,  Newark,  N.J.  U.S.  Pat. 
879,441,  Feb.  IS.  L908. 

Water  vapour  is  supplied  to  a  producer  through  a  ring 
shaped  pipe  which  is  placed  beneath  the  grate.  The  pipe 
has  symmetrically  spaced  apertures  for  the  passage  of 
the  vapour,  which  open  downwards  and  are  protected 
from  the  falling  ashes  by  hoods. — W.  H.  C. 

Producer  gas  ;  Generator  /or .     A.   Deneuville.     Fr. 

Pat.  3S  1,683,  Nov.  16,  1906. 

The  generator  consists  of  a  body  without  refractory 
lining.  The  hopper  through  which  the  fuel  is  charged 
is  surrounded  by  an  annular  chamber  in  which  the  gas 
accumulates  previous  to  being  aspirated  by  the  engine. 
The  body  of  the  generator  is  provided  with  a  water  jacket ; 
steam  is  raised  in  this  jacket  and  passed  through  an 
outlet  pipe  at  the  top  into  the  base  and  under  the  grate 
of  the  generator.  A  constant  level  is  maintained  in  the 
water  jacket  by  an  overflow  which  is  controlled  by  a  float. 
The  feed  of  the  water,  and  the  supply  of  steam  and  of  fuel 
are  automatically  regulated. — R.  L. 


Retorts  for  the  distillation  of  coal  or  other  fuel.     A.   and  S. 
Seigle.     Ft.  Pat.  382,055,  Nov.  28, 1906. 

In  the  manufacture  of  combustible  gases,  retorts  preferably 
of  the  ea -shaped  type  are  provided  with  a  lining  of 
chromium  to  avoid  the  contact  of  the  fireclay  or  other 
refractory  material  with  the  fuel  to  be  gasified.  This 
lining  consists  of  a  sheet  of  chromium,  cast  or  forged, 
or  may  be  made  by  electrolytically  depositing  chromium 
or  an  alloy  sufficiently  rich  in  chromium  on  sheet  iron. 
The  lining  need  not  be  complete,  but  may  only  cover 
the  bottom  and  sides  of  the  retort. — R.  L. 

Gas  and  coke  ;  Retort  furnace  for  the  production  of . 

H.  Koppers.     Fr.  Pat.  382.066,  Sept.  2,  1907.     Under 
Int.  Conv.,  Sept.  13,  1906,  and  Jan.  26,  1907. 

This  invention  relates  to  a  retort  furnace  for  the  production 
of  gas  and  coke  in  which  the  heating  ducts,  with  their 
respective  regenerators,  are  arranged  symmetrically  with 
regard  to  the  gas  inlets  through  which  the  gas  flows  con- 
stantly from  the  gas  generators  of  the  same  set.  The 
employment  of  U-shaped  heating  ducts  and  the  admission 
of  the  gas  at  the  apex  of  the  \J,  permits  the  reversal  of 
the  direction  of  flow  of  the  combustible  gases  by  altering 
the  position  of  the  dampers  for  the  escaping  gases  of 
combustion  and  for  the  air  entering  the  regenerators. 

— R.  L. 


Gas  ;  Mixture  for  increasing  the  combustible  matter  and 

calorific  value  of  .     G.  de  Velna.     First  Addition, 

dated  Sept.  20,  1907,  to  Fr.  Pat.  376,622,  April  12,  1907. 

The  mixture  of  pitch,  tar  or  other  hydrocarbons  with  a 
saturated  solution  of  caustic  soda  as  described  in  the 
principal  patent  is  now  utilised  for  quenching  coke.  By 
this  means  a  substitute  for  gas  coal  is  obtained.  The 
same  coke  may  be  treated  in  this  way  several  times. 

— R.  L. 


Gas  ;  Xew  method  of  production  of  industrial  lighting  and 

heating     .     L.     Vignon.     First     Addition,     dated 

Oct.  15,  1907,  to  Fr.  Pat.  371,337,  Nov.  12,  1906  (this 
.  J.,  1907,  310). 

In  order  to  oxidise  the  carbon  monoxide  as  completely 
as  possible,  it  is  necessary  to  carry  out  the  operation 
described  in  the  principal  patent  at  definite  temperatures. 
This  may  be  accomplished  in  two  ways,  the  first  being 
intermittent  and  the  second  continuous.  According 
to  the  first  method  water-gas  is  passed  over  ferric  oxide 
at  about  400°  C.  when  the  ferric  oxide  is  reduced  to 
the  metallic  state  and  carbon  dioxide  and  hydrogen 
are  obtained.  The  temperature  is  then  raised  to  between 
800  and  1000°  C.  and  steam  is  passed  over  the  reduced 


iron ;  ferric  oxide  is  regenerated  and  hydrogen  is  set  free. 
According  to  the  second  method  a  mixture  of  water-gas 
and  steam  is  passed  continuously  over  metallic  iron 
or  ferric  oxide  and  a  mixture  of  carbon  dioxide  and 
hydrogen  is  obtained. — W.  H.  C. 

Gas-producer  for  utilising  all  kinds  of  combustible  materials 
(anthracite,  lean  coal,  wood  and  other  industrial  waste, 
etc.).  V.  Carette  and  L.  Hairaye.  Fr.  Pat.  383,345, 
Oct.  26,  1907. 


The  generator  consists  of  a  chamber,  a,  provided  with 
a  charging  opening  above,  closed  by  the  cover,  b,  and 
connected  by  the  passage,  k,  to  a  second  chamber,  I, 
filled  with  refractory  material.  Air  is  blown  through 
the  pipe,  e,  into  the  air  chamber,  c,  provided  with  a 
door,  d,  and  an  adjustable  damper,  g,  and  enters  the 
lower  part  of  the  generator  between  the  adjustable 
rocking  bars,  /,  of  the  grate.  The  gas  generated  passes 
through  the  passage,  k,  into  the  chamber,  I,  where  the 
dust  and  tarry  matters  are  retained  by  the  packing. 
The  purified  gas  leaves  this  chamber  by  a  pipe  near 
the  top  and  may,  if  desired,  be  further  purified  and 
reheated  before  being  used.  The  dust  which  collects 
ia  I,  is  removed  from  time  to  time  by  connecting  an 
aspirator  to  the  channel,  m,  just  before  stopping  the 
producer. — W.  H.  C. 

Gas    purification    and    apparatus    therefor.         D.     Vass, 
Airdrie.     Eng.  Pat.  26,032,  Nov.  25,   1907. 

To  allow  for  lateral  expansion  of  purifying  material 
such  as  hydrated  oxide  of  iron  mixed  with  sawdust, 
which  swells  during  use,  furrows  are  formed  in  the  layers 
of  oxide  in  the  purifier.  The  grids  are  made  solid,  or 
closed  by  baffle-boards,  beneath  the  furrows,  where 
the  depth  of  oxide  is  reduced.  Wet  steam  or  water 
spray  may  be  injected  to  keep  the  oxide  moist,  and  a 
steam  coil  is  placed  in  the  lower  part  of  the  purifier. 

—A.  T.  L. 

Gases  ;  Purifier  for .     W.   Towns,  Liverpool.     U.S. 

Pat.  879,219,  Feb.   18,  1908. 

See  Eng.  Pat.  10,993  of  1905  ;  this  J.,  1905,  1164.— T.  F.  B. 

Coal,   lignite   and  peat ;   Process   and  apparatus  for  the 
extraction    of    by-products    from    the    distillation    gases 

of  .     J.  Plzak.     Fr.  Pat.  381,600,  Aug.  24,   1907. 

Under  Int.  Conv.,  Sept.  4,  1906. 

This  is  a  process  for  the  recovery  of  by-products  from 
the  gases  obtained  in  the  dry  distillation  of  coal,  lignite 
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or  peat  in  such  a  manner  that  the  tar,  ammonia  and 
the  sensible  heat  of  the  gas  coming  from  the  retorts 
are  simultaneously  taken  up  by  the  washing  liquor 
circulating  between  the  first  washer  and  the  scrubber. 
The  tar  separates  from  the  aqueous  solution  and  is  run 
into  a  well.  The  hot  ammoniacal  liquor  is  cooled  by 
a  current  of  air  which  becomes  saturated  with  ammonia 
and  steam  and  is  subsequently  passed  through  sulphuric 
acid  for  the  manufacture  of  ammonium  sulphate.  The 
cooled  liquor  is  returned  to  the  washer  and  may  be  from 
time  to  time  distilled  with  lime  tor  the  recovery  of  fixed 
ammonia. — R.  L. 

Electric    lamps ;     Manufacture     of     incandescing     bodies 

for .     The    British    Thomson -Houston    Co...    Ltd., 

London.     From     Allsem.      Elektricitats-Ges.,      Berlin. 
Eng.  Pat.  24,232,  Oct.  30,  1906. 

Filaments  for  incandescence  lamps  may  consist  of 
tungstous  oxide.  These  bodies  tor  incandescent  lamps 
are  prepared  by  heating  metallic  tungsten  filaments  at 
about  500°  C.  in  an  atmosphere  of  oxygen,  whereby 
the  oxygen  is  absorbed.  The  heating  may  be  effected 
in  vacuo  or  in  the  lamp  itself.  The  initial  pressure  should 
be  0-07  mm.  Only  a  limited  amount  of  oxygen  is 
admitted. — R.  L. 

Electric  lamps  having  incandescing  bodies  of  refractory 
metal.  The  British  Thomson-Houston  Co.,  Ltd., 
London.  From  Allgem.  Elektricitats-Ges.,  Berlin. 
Eng.  Pat.  24,233,  Oct.  30,  1906. 

Metal  filaments  in  incandescence  lamps  have  to  be 
supported  on  account  of  their  length  and  brittleness, 
by  holders  which  in  the  case  of  osmium  lamps,  for  instance, 
are  made  by  pressing  into  rods  a  mixture  of  thorium 
oxide  with  10  per  cent,  of  magnesium  oxide  and  igniting 
the  rods.  These  holders  are  not  durable  at  the  tempera- 
ture required  for  the  incandescence  of  tungsten.  To 
raise  the  fusing  point  of  the  holders,  they  are  now  made 
of  pure  thorium  oxide  or  magnesium  oxide,  containing 
not  more  than  2  per  cent,  ot  impurities,  by  forming  a 
paste  with  a  suitable  binding  material  and  moulding 
this  into  the  required  shape.  The  thin  glaze  which  is 
formed  on  the  surface  by  ignition  to  2000°  C.  is  removed 
by  dipping  into  a  hydrofluoric-sulphuric  acid  mixture, 
whereby  the  impurities  are  dissolved  off  and  a  highly 
refractory  surface  remains. — R.  L. 

Electric    lamps ;    Incandescing    bodies    for .  The 

British  Thomson-Houston  Co.   Ltd..   London.  From 

the  General  Electric  Co..  Schenectady,  U.S.A.  Eng. 
Pat.  4364,  Feb.  21,  1907. 

Carbon  filaments  of  the  type  now  commonly  used  for 
the  manufacture  of  incandescence  lamps  are  packed  in 
pulverised  quartz  and  heated  in  a  vacuum.  The  quartz 
should  be  free  from  microscopic:  inclusions  of  water, 
salts  or  volatile  impurities.  To  this  end  it  is  heated 
in  a  vacuum  furnace  of  the  type  described  in  Eng.  Pat. 
20,809  ot  1904  (this  J.,  1905,  446,  976).  The  filaments  are 
packed  in  bundles  of  several  hundreds  in  graphite 
crucibles  and  heated  in  a  similar  furnace  for  one  hour 
at  1500  to  1600°  C.  By  this  treatment  the  quartz 
is  not  fused,  but  its  vapour  tension  is  sufficiently  increased 
to  allow  the  silica  vapour  to  permeate  the  carbon 
filaments,  thereby  changing  their  colour  and  decreasing 
their  length.  The  filaments  arc  finished  by  a  further 
heating  at  2000°  C.  in  the  absence  of  quartz. — R.  L. 

Incandescence  filaments  for  electric  incandescence  lamps  ; 

Manufacture  of ,  mid  apparatus  therefor.      Siemens 

und     Ealske    Akt.-Ges.,     Berlin.     Eng.    Pat.    22,746, 
Oct.  15,  1907.     Under  Int.  Conv.,  Oct.  16,  1906. 

Skk  Ft.  Pat.  382,898  of  1907  j  following.— T.  P.  B. 

Filaments  ;  Process  for  the  manufacture  of  for  electric 

incandescence   lamps.     Siemens   und    Halske   Akt.-Ges. 

Fr.  Pat.   882,898,   Oot.    15.    1907.     Under   Int.   Conv., 

Oct.   16,   1906. 
This  invention  purposes  to  combine  in  filament  making 
the  advantages  of  ductile  metals  with  the  characteristics 


of  the  more  infusible  metals.  It  consists  in  coating 
a  thread  or  wire  of  tantalum  with  one  or  more  layers  of 
tungsten.  The  tantalum  wire  is  passed  through  a 
colloidal  mass  of  a  tungsten  compound.  The  plastic 
mass  described  in  Fr.  Pat.  379,069  of  1907  (this  J.,  1907, 
1192)  is  suitable.  The  thread  coated  with  the  colloidal 
tungsten  compound  is  passed  vertically  through  a  dryer, 
and  the  tungsten  is  then  reduced  to  the  metallic  state 
by  heating  it  in  a  hydrogen  atmosphere.  Heating  by  the 
passage  of  an  electric  current  through  the  filament  is 
not  suitable.  After  reduction  the  operations  may  be 
repeated  until  a  coating  of  the  desired  thickness  i8 
obtained. — R.  L. 


Filaments  fusible   with  difficidty ;  Process  for  the   manu- 
facture of  metal for  electric  lamps.      Siemens  und 

Halske    Akt.-Ges.     Fr.    Pat.    382,899,    Oct.    15,    1907. 
Under  Int.  Conv.,  Oct.  26,  1906. 

A  metal  of  high  fusing  point  is  enveloped  by  particles 
of  a  more  fusible  metal,  for  instance  by  introducing 
it  in  the  form  of  a  finely  divided  powder  into  the  molten 
mass  of  the  more  fusible  metal.  The  metallic  mixture 
obtained  is  ductile  enough  to  be  formed  into  filaments. 
By  passing  a  suitable  current,  the  metal  of  lower  fusing 
point  may  be  volatilised.  If  thorium  be  employed  as 
enveloping  medium,  this  may  remain  in  the  filament. 

— R.  L. 


Filaments  ;      Process    for    the    manufacture    of for 

electric  lamps  by  heating  to  incandescence  with  an  electric     * 
current.     Gluhlampenwerk  Anker.  G.m.b.H.     Fr.  Pat. 
382,922,  Oct.  15,  1907.     Under  Int.  Couv.,  May  2,  1907. 

In  heating  moulded  metallic  filaments  by  an  electric 
current,  deformation  and  distortion  takes  place  through 
the  influence  of  the  magnetic  field  established.  To 
prevent  these  distortions  which  are  produced  both  by 
continuous  or  alternating  current,  the  inventors  propose 
to  heat  the  filament  by  a  continuous  current  in  an  atmo- 
sphere of  inert  gases,  at  the  same  time  inserting  a  com- 
mutator between  the  filament  and  the  source  of  electricity. 
From  time  to  time  the  direction  of  the  current  is  reversed 
and  by  this  means  the  distortions  are  produced  in  opposite 
directions  and  thus  counteract  one  another. — R.  L. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR     PRODUCTS,     PETROLEUM, 

AND    MINERAL    WAXES. 

Dimethy/anthracene  by  the  action  of  ethylene  chloride, 
chloroform,  or  acetylene  tetrahromide  on  toluem  in  tin 
presence  of  aluminium  chloride  ;  Simultaneous  pro- 
duction  of   1.6-,    and  2.7- .     J.    Lavaux.     Compt. 

rend..  1 90S.  146,  315-348. 

When  ethylene  chloride  acts  upon  toluene  in  the  prosence 
of  aluminium  chloride,  a  mixture  of  1.6-  and  2.7-di- 
methylanthracene  is  produced.  The  same  result  is 
obtained  when  chloroform  or  acetylene  tetrahromide 
is  used  in  place  of  the  ethylene  chloride.  —  F.  Shun. 

Asphaltic  substances;     Determination  of ,  in  mineral 

oils.     E.    Lecocq.     Bull.    Soc.    Chim.    Bolg.,    1 90S.    22. 
81—87. 

Bold e' 8  method  treatment  of  1—2  e.e.  of  the  oil  in  a 
stoppered  flask  with  20     40  c.c.  of  a  mixture  of  4  volumes 

of  alcohol  and  •'!  volumes  of  ether,  filtrat  ion  alter  t  WO  da  vs. 

thorough  washing  v\itli  the  alcohol-ether  mixture,  treat- 
ment of  the  residue  with  benzene,  evaporation  of  the 
benzene  solution  in  a  tared  capsule,  drying  at  loo  ('.,  and 
weighing  has  given  the  author  good  results  save  where 
the  oil  contained  solid  paraffin,  as  do  many  cylinder  oils. 

In  SUCh  eases  lie  distils  die  mixture  in  superheated  steam, 

which  carries  with   it    both   the-  solid  and  liquid  hydro- 
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carbons.     After   distillation    has    practically   oeased,    the 
residual  substance  is  treated  by   Bolde'a  method. 

The  author  suggests  the  following  specifications  for 
cylinder  oils,  for  temperatures  corresponding  to  (a)  1, 
(5)  4.  if)  5 — 7.  (</)  9—12  atmospheres,  («)  higher  pressures, 
and  for  superheated  steam  :  — 


point  above  280°  C.  as  will  leave  55 — 65  per  cent,  of 
volatile  matter  in  the  pitch,  about  10 — 15  per  cent,  of 
this  consisting  of  heavy  green  oils,  which  are  usually 
distilled  off.  The  pitch  is  mixed  with  3 — 8  per  cent,  of 
kaolin  free  from  mica,  and  preferably  dried  before 
powdering. — A.  G.  L. 


Specific  viscosity  at  50"  0 

Steam-distillation  ;     7.")   pel   cent,   should 

r>a*s  between    

Maximum  solid  paraffin 

Maximum  asphaltum    


S— 10 


150°— 130° 
3-5% 


If. 


150°- 
3- 


•200' 


20 


160°— 220° 
3-5% 


25 

170°— 230° 
1%  locomotives 
3-5%  others 
3-0% 


30—50 

240°— 260° 
4% 

3—4% 


An  ideal  oil  would  be  free  from  asphaltic  substances, 
but  it  is  impossible  to  produce  the  more  viscous  oils  by 
steam-distillation  at  reasonable  prices,  and  a  certain 
amount  of  non-distilled  residue  (containing  asphaltum) 
must  always  be  contained  in  them. — J.  T.  D. 

Paraffin  ;      Dttermi nation    of    the    solidification    point    of 

commercial .     R,    Kissling.     Chem.   Rev.   Fett-  u. 

Harz-Ind.,   1908,   15,  46—49/ 

Shukoff's  method  of  determining  the  melting  point  of 
paraffin  (this  J.,  1899,  403)  is  here  shown  to  give  results 
varying  considerably  with  such  factors  as  the  method 
and  duration  of  the  shaking  of  the  tube.  Thus  after  a 
certain  limit,  e.g.,  7  minutes,  the  temperature  becomes 
constant  as  soon  as  the  shaking  ceases,  whilst  the  readings 
taken  after,  e.g.,  8  and  15  minutes'  shaking  respectively 
may  vary  by  nearly  0-5°  C.  Similar  variations  may  be 
observed  when  the  readings  are  taken  as  soon  as  the 
paraffin  begins  to  froth  after  short  alternate  periods  of 
shaking  and  rest.  To  obtain  more  iiniform  results  the 
author  suggests  the  following  modification  of  the  method. 
The  Dewar's  vacuum  tube  containing  the  melted  paraffin 
is  immersed  to  within  about  10  mm.  of  its  upper  edge 
in  water  at  a  tpmperature  about  5°  C.  above  the  solidi- 
fication point  of  the  paraffin.  As  soon  as  the  tempera- 
tures are  the  same,  the  tube  is  shaken  until  the  paraffin 
froths  perceptibly,  after  which  it  is  allowed  to  stand, 
and  the  temperature  taken  from  minute  to  minute  until 
3  or  more  readings  are  identical,  this  being  taken  as  the 
solidification  point.  The  fact  that  considerable  variations 
appear  in  the  temperature  curves  thus  obtained  with 
different  sorts  of  paraffin  having  nearly  identical  mean 
solidification  points  must  be  attributed  to  the  influence 
of  the  varying  proportions  of  the  constituent  hydro- 
carbons.— C.  A.  M. 

Patents. 

Ace*ono.  ;     Industrial  manufacture  of .     Pages  Camus 

ft  Cie.  Third  Addition,  dated  Oct.  10,  1907,  to  Fr.  Pat. 
361,379,  April  14,  1905  (this  J.,  1906,  634,  687).  Under 
Int.  Con  v.,  May  8,  1907. 

The  acetic  acid,  preheated  by  being  passed  through  a 
serpentine  tube  heated  in  a  furnace,  is  passed  through 
a  second  serpentine  tube  or  decomposer  also  heated  in 
a  furnace,  and  which  has  its  interior  surface  coated  with  a 
thin  layer  of  the  reacting  material,  calcium  acetate.  In 
order  to  increase  the  capacity  of  the  apparatus  and  to 
obtain  a  higher  yield  of  acetone,  the  gases  from  the 
decomposer  are  washed  and  condensed  under  increased 
pressure.  If  it  is  desired  to  work  the  decomposer  under 
reduced  pressure,  a  pump  is  placed  between  the  decom- 
poser and  the  condensers  and  washers.  The  suction  of 
this  pump  reduces  the  pressure  in  the  decomposer  and 
increases  it  in  the  condensers. — W.  H.  C. 

Bitumen  :     Substitute  for .     T.   Marriott,   Kingston, 

Surrey.     Eng.  Pat.  3063,  Feb.  7,  1907. 

The  distillation  of  crude  coal-tar  is  stopped  at    such    a 


Petroleum  ;    Process  for  the  distillation  of  illuminating , 

and  apparatus  therefor.  U.  Ganz,  Adliswil.  and  C.  J. 
Faller.  Zurich.  Switzerland.  Eng.  Pat.  6878,  March  22, 
1907. 

SEEFr.  Pat.  375,889  of  1907  ;  this  J.,  1907,  959.— T.  F.  B. 

Paraffin    wax ;      Apparatus   for   treating .      N.    M. 

Henderson,  Broxburn,  N.B.  Eng.  Pat.  25,152,  Nov.  13, 
1907. 

The  invention  relates  to  the  process  described  in  Eng.  Pat. 
7630  of  1905  (this  J.,  1906,  12).  In  order  to  hasten  the 
cooling  and  render  the  process  advantageous  in  tropical 
climates,  the  cells  are  arranged  in  a  metal  chamber  to 
which  cooling  water  can  be  supplied.  The  chamber  may 
contain,  for  example,  72  cells  arranged  in  six  rows,  three 
rows  on  each  side  of  a  central  charging  platform.  A 
water-supply  pipe  and  a  drain  pipe  are  provided  near  the 
bottom  of  the  chamber,  and  the  overflow  pipe  is  about 
six  inches  lower  than  the  top  of  the  cells.  Pipes  are 
also  connected  to  the  bottom  of  each  cell,  through  which 
either  water  or  steam  can  be  admitted.  The  bottom  of 
each  cell  is  covered  with  water  before  the  molten  wax 
is  run  in.  After  solidification,  the  water  is  drawn  off 
from  the  cells  and  from  the  chamber,  and  the  latter  is 
heated  by  a  range  of  steam  pipes  beneath  the  cells.  At 
the  commencement  of  the  sweating  process,  steam  is 
admitted  to  the  lower  part  of  each  cell. — A.  T.  L. 

Mineral,  oils  ;    Process  for  solidifying .     E.  Raynaud, 

Brussels.     U.S.  Pat.  879,193,  Feb.  18.  1908. 

See  Eng.  Pat.  7860  of  1903  ;  this  J.,  1904,  483.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Picric    acid;    Determination    of .     M.     Busch    and 

G.  Blume.     See  XXIII. 

Patents. 

Dye-stuffs  for  dyeing  direct  upon  cotton  and  other  materials. 
Read  Holliday  and  Sons,  Ltd.,  J.  Turner  and  H.  Dean, 
Huddersfield.     Eng.  Pat,  3167,  Feb.  8,  1907. 

Sulphonated  mono-,  di-,  or  tri-/3-naphthylated 
rosanilines  are  mixed  with  an  organic  acid  (e.g.,  oxalic 
or  tartaric  acid),  or  an  inorganic  acid  salt,  such  as  sodium 
hydrogen  sulphate,  or  a  salt  which  dissociates  in  a  hot 
dye-bath,  e.g.,  ammonium  acetate.  Such  mixtures 
give  brilliant  shades  on  cotton.  (Compare  Fr.  Pat. 
375.476  of  1907;  this  J.,  1907,  961.)— T.  F.  B. 

Aromatic    glycin  derivatives  ;  Process  for  producing . 

G.    Imbert,    Nuremberg,    Bavaria.     Eng.    Pat.    13,176, 
June  6,  1 907. 

SEEFr.  Pat.  379,830 of  1907  ;  this  J.,  1907,  1274.— T.  F.  B. 
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Dyestuffs  of  the  safranine  series  ;  Manufacture  of . 

A.  G.  Bloxam,  London.  From  Act.-Ces.  f.  Anilinfabr., 
Berlin.     Eng.  Pat.  13,406,  June  10,  1907. 

See  U.S.  Pat.  872,815  of  1907;  this  J.,  1908,  17.— T.  F.  B. 

Azo  dyestuffs  containing   radicals  of  higher  fatty  acids  ; 

Process  of  making .     N.  Sulzberger,  Berlin.     U.S. 

Pat.  879,424,  Feb.  18,  1908. 

See  Ger.   Pat.    188,909;   tbis  J.,    1908,   220.— T.   F.   B. 

Azo  dyestuffs  ;  Brown and  process  of  making  same. 

G.  Kalischer,  Frankfort,  Germany,  Assignor  to  Cassella 
Color  Co.,  New  York.     U.S.  Pat.  879,552,  Feb.  18,  1908. 

See  Eng.  Pat.  22,021  of  1906  ;  this  J.,  1907,  1003.— T.  F.  B. 

Azo    dyestuffs ;    Production    of    new .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Fr.  Pat.  383,000,  Oct.  17, 
1907.  Under  Int.  Conv.,  Feb.  22,  March  9,  and  June  7, 
1907. 

See  U.S.  Pats.  874,967  and  874,968  of  1907  ;  this  J., 
1908,  116  and  117.  Claim  is  also  made  for  the  dyestuffs 
obtained  by  combining  l-amino-7-naphthol  with  the 
diazo  derivatives  of  the  sulphonic  acids  of  paraphenylene- 
diamine  or  its  homologues  or  substitution  derivatives. 

-A.  S. 


V.- PREPARING,    BLEACHING,    DYEING, 

PRINTING,     AND     FINISHING      TEXTILES, 

YARNS,    AND    FIBRES. 

Cellulose  ;  Colloidal  phenomena  of .     Colloidal  copper 

in  hydrated  cellulose.  C.  G.  Schwalbe.  Z.  Chern. 
Ind.  der  Kolloide,  1908,  2,  229. 

The  author  records  a  case  in  which  cotton  cloth  was 
beaten  in  a  paper-maker's  beater  for  several  hours  until 
it  was  converted  into  a  gelatinous  cellulose  hydrate. 
When  this  was  dyed  with  Benzopurpurin  10B  it  was 
coloured  a  bluish-black  instead  of  the  normal  red  colour 
of  the  dyestuff.  Congo  Red  and  Benzopurpurin  4B,  on 
the  other  hand,  did  not  show  the  blackening.  The  abnor- 
mal reaction  was  finally  traced  to  the  presence  of  colloidal 
copper  in  the  pulp,  derived  from  the  bronze  knives  of  the 
beater.  Benzopurpurin  10B  is  sensitive  to  copper  and 
forms  a  blue  copper  compound. — J.  F.  B. 

Patents. 

A  rtificial  silk  threads  ;  Manufacture  of .     H.  W.  Lake, 

London.  From  Soc.  Generale  de  la  Soie  Artificello 
Linkmever.  Buysinghen,  Belgium.  Eng.  Pat.  14,655, 
June  25,  1907. 

Cellulose  solutions  are  discharged  under  pressure  through 
numerous  orifices  into  a  closed  cylinder,  in  which  a  con- 
tinuous circulation  of  the  precipitating  liquid  is  established 
in  the  direction  ol  the  discharge  of  the  jets  of  solution. 
These  jets  are  met  by  a  funnel  placed  concentrically  in 
the  cylinder,  with  its  mouth  in  close  proximity  to  the 
(Uncharge  orifice  of  the  jets;  this  tunnel  continues  in  a 
long  tube  which  is  bent  twice  at  right  angles  and  finally 
opens  into  a  tank  containing  the  precipitating  liquid. 
The  liquid  is  conducted  by  siphon  action  into  the 
cylinder;  it  rises  in  the  annular  space  between  the 
cylinder  and  funnel  so  as  to  enter  the  latter  and  carry 
along  with  it  into  the  tank  the  threads  of  cellulose,  which 
have     been     discharged     from     the    orifices.      The    liquid 

from  the  tank  is  returned  by  means  <>f  s  pump  into  a  vessel 

from  which  the  siphon  is  fed.  A  claim  is  also  made  for  a 
reel  which  directs  the  threads  on  their  discharge  from  the 
precipitating  liquid.  This  reel  has  an  undulating  surface 
and  rotates  in  contact  with  another  reel,  which  is  covered 


with  india-rubber  and  serves  to  dry  the  first  reel  besides 
preventing  the  fibres  from  adhering  to  or  winding  round  it. 

— S.  H.  H. 

Cellulose  ;   Process   of  preparing for  artificial  silk. 

G.  L.  Shaefer,  New  York,  and  A.  Shaefer,  Basel,  Switzer- 
land.    U.S.  Pat.  879.416,  Feb.  18,  1908. 

The  cellulose  is  boiled  under  pressure,  and  at  a  corres- 
pondingly high  temperature,  in  a  weak  solution  of  sodium 
carbonate,  a  caustic  alkali,  and  "tar  benzin."  It  is  then 
washed,  treated  with  dilute  sulphuric  acid,  the  excess  of 
water  is  removed,  and  it  is  finally  bleached  with  hydrogen 
peroxide. — B.  N. 

Textile   fibres  or  materials  ;   Treating by  electrolysis 

in  cleansing,  extracting,  carbonising,  stripping  and 
disinfecting  same.  F.  Spivey,  Heckmondwike.  Eng. 
Pat.  3184,  Feb.  8,  1907. 

A  vat,  cistern  or  trough  as  usually  employed  for  scouring 
is  provided  on  the  bottom  with  a  n  on  -perforated,  insulated 
electrode,  while  above  this  and  below  the  surface  of  the 
liquor  is  a  perforated  electrode  attached  to  a  framework. 
The  lower  electrode  is  made  the  anode  and  the  upper 
one  the  cathode.  The  machine  receives  the  fibres  from 
the  scouring  machine  and  after  treating  them  delivers 
them  to  the  drying  machine.  In  this  manner  the  processes 
of  washing,  disinfecting  and  drying  of  the  fibres  are 
continuous,  and  it  is  claimed  that  the  quantity  of  material 
treated  in  a  given  time  is  thus  considerably  increased. 

— S.  H.  H. 


Mercerising  and  bleaching  cotton  yarns  or  fabrics.  A. 
Silverwood  and  J.  Taylor,  Bradford.  Eng.  Pat.  4251, 
Feb.  20,  1907. 

The  goods  are  first  kier  boiled  or  otherwise  cleaned,  then 
passed  through  the  mercerising  solution  and  afterwards 
washed  in  hot  water.  They  are  next  passed  through 
bleaching  liquor,  preferably  a  solution  of  calcium  hypo- 
chlorite, then  directly  soured  and  washed.  If  desired, 
the  goods  may  be  washed  between  the  bleaching  and 
souring.  The  whole  series  of  processes  can  be  worked 
continuously. — P.  F.  C 

Mercerising  vegetable  fibres  or  textile  materials  ;  Process  for 

.     J.  E.  Bousfield,  London.     From  Heberlein  und 

Co.,  St.  Gall,  Switzerland.     Eng.  Pat.  452S,  Feb.  23, 
1907. 

See  Fr.  Pat.  375.068  of  1907  ;  this  J.,  1907,  869.— T.  F.  B. 


Mordanting   wool ;   Process   of .     S.    Kapff,    Aix-la- 

Chapelle,    Assignor    to   Nitritfabrik    A.-G.,    Copenick, 
Germany.     U.S.  Pat.  879,553,  Feb.  18,  1908. 

See  Eng.  Pat,  14,480  of  1905  ;  this  J.,  1906.  425.— T.  F.  B. 


Dye  vats  ;  Method  and  apparatus  for  charging .     C. 

Corron,  St.  Chamoud,  France.     Eng.  Pat.  3114,  Feb.  7, 
1907. 

The  necessary  solutions  are  successively  introduced 
from  appropriate  reservoirs  into  vats  containing  the 
goods  to  bo  treated  ;  but  instead  of  effecting  this  trans- 
ference by  gravity,  suction,  or  pumping,  the  solutions 
are  transferred  to  tho  vats  by  means  of  compressed 
air  introduced  into  the  reservoirs  (which  are  below  the 
dye-vats),  and  thus  the  liquid  is  forced  into  the  vats, 
return  of  the  solutions,  after  use,  into  the  reservoirs 
being  effected  by  gravity. — P.  F.  C. 

Dyeing  hank*  ;  Machinery  for .    J.  II.  Ash  well,  and  H. 

Ashwell   and    Co.,  Ltd.,  New  Hasford.      Eng.  Pat.  7224, 
March  26,  1907. 

See  Fr.  Pat.  882,770  of  19<>7  ;  this  J.,  1908,  222.— T.  F.  B. 
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Fibrous  material*,  skins,  or  the  lib'  ;  Method  of  and  means 

for  treating .     \V.  R.  B.  Lockie.  Bootle.     Eng.  Pat. 

28,817,  June  IT.  1907. 

A  claim  is  made  for  the  aspiration  of  gases  denser  than 
air  through  the  liquor  during  the  bleaching,  dyeing, 
WOUiJug,  etc..  of  tibrous  materials.  These  gases  may 
serve  to  effectually  agitate  the  liquor  and  in  some  cases 
they  are  requisite  for  the  chemical  treatment  of  the 
fibres.  The  active  liquids  may  be  circulated  through 
the  material  under  treatment  by  means  of  a  circulating 
pump,  injector  or  like  means  ;  but  a  claim  is  particularly 
made  for  the  making  and  breaking  of  several  consecutive 
vacua,  these  pulsations  tending  to  disseminate  the  active 
liquids  and  srases  and  thus  to  give  better  saturation. 

— S.  H.  H. 

[Sulphide]    Dyestuff   solutions ;     Preparation   of in 

paste    form    for    printing    and    dyeing.       E.     F.     Kur, 
Prestwich.     Eng.  Pat.  18,816,  Aug.  21,  1907. 

Sulphide  dyestuffs  are  easily  dissolved  by  the  xantho- 
genic  esters  of  starch.  These  solutions  can  be  applied 
either  cold  or  hot  for  printing  and  dyeing  textile  fibres  ; 
if  the  thickened  dyestuff  solution  be  applied  in  the  usual 
printing  or  sizing  process,  the  solvent  can  be  afterwards 
removed  by  washing,  leaving  the  dye  fixed  on  the  vege- 
table fibre.  For  example,  5  litres  of  the  xanthogenic 
ester  of  starch  are  heated  in  a  water-bath  to  40°  C.  with 
150  grms.  of  Immedial  Green  G.G.  extra  and  the  solution 
obtained  is  placed  in  one  of  the  boxes  of  a  warp-sizing 
machine.  The  warp  passes  through  the  solution,  is 
squeezed,  dried  on  the  cylinders  and  led  on  to  the  beam 
ready  for  weaving.  In  printing,  the  paste  is  prepared 
in  the  same  way.  A  claim  is,  however,  made  for  the 
addition  of  hydrogen  peroxide  during  the  printing  opera- 
tion in  order  to  prevent  the  action  of  the  sulphide  dye- 
stuffs  on  the  copper  of  the  printing  rollers. — S.  H.  H. 

Textile  fibres  of  all  kinds  ;     Application  of  an  artificial 

dressing  to .     Process  of  weighting  silk,  cotton,  wool, 

and  other  textiles.     J.  Eoyeux.     Fr.  Pats.  383,075  and 
383,219,  Dec.  26  and  29,  1906. 

See  Eng.  Pat.  233  of  1907;    this  J.,  1908,   158.— T.  F  .  B. 

Silk-like  effects  on  paper  and  textile  fabrics  ;     Production 

of .     L.  Lilienfeld,  Vienna.     Eng.  Pat.  2998,  Feb.  6, 

1907. 

A  compound  of  viscose  with  one  of  the  metals  of  the 
magnesium  group  is  emploved  in  place  of  the  viscose 
described  in  Eng.  Pat.  14,483  of  1903  (this  J.,  1903,  1345). 
The  viscose-zinc  salt  gives  the  best  results  and  this  com- 
pound is  prepared  by  precipitating  a  neutral  or  slightly 
acid  viscose  with  a  zinc  salt  dissolved  in  dilute  alkalis, 
ammonia,  solutions  of  alkaline  salts,  etc. — P.  F.  C. 

Drying  yarns,  fabrics,  and  other  materials  ;    Apparatus  for 

.'    P.  Turlur,  Wattrelos,  France.     Eng.  Pat.  20,392, 

Sept.  12,  1907. 

See  Fr.  Pat.  378,247  of  1907  :  this  J.,  1907,  1 136.— T.  F.  B. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

Patent- 

Dyeing  leather  ;     Composition  for ,  and  process  for 

the  manufacture  of  the  same.     C.  Reinhold  and  C.  Palm, 
Hanover,  Germany.     Eng.  Pat.  12,256,  May  27,  1907. 

See  Fr.  Pat.  378,876  of  1907  ;  this  J.,  1907,  1197.— T.  F.  B. 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC  ELEMENTS. 


Silver  chloride  and  iodide  ;    Separation  of .     H.  Bau- 

bigny.     Compt.  rend.,  1908,  146,  335—336. 

Hagek  in  1871  proposed  a  method  of  separating  the  three 
silver  halides  based  on  the  solubility  of  silver  chloride 
in  a  boiling  10  per  cent,  solution  of  ammonium  sesqui- 
carbonate  in  which  the  iodide  is  insoluble,  whilst  only 
traces  of  the  bromide  dissolve.  The  author  now  finds 
that  even  in  the  cold  (25°  C.)  10  per  cent,  ammonium 
sesquicarbonate  dissolves  0'018  grm.  of  silver  bromide 
per  litre  and  the  normal  ammonium  carbonate  a  still 
larger  proportion.  A  mixture  of  silver  chloride  and 
iodide,  however,  can  be  very  accurately  separated  by 
heating  at  70 — 80°  C.  with  a  solution  of  100  grms.  of 
commercial  ammonium  carbonate  and  20  c.c.  of  20  per 
cent,  ammonia  per  litre. — E.  F.  A. 

Mercury  oxychlorides  ;    Formation  of -.     M.  Dukelski. 

J.  Russ.  Phys.-Chem.  Ges.,  1908,  39,  988—989.     Chem. 
Zentr.,  1908,  1,  798. 

By  the  action  of  aqueous  solutions  of  borax  on  mercuric 
chloride,  different  oxychlorides  of  mercury  are  formed. 
The  compound,  4HgO,HgCl2,  was  obtained  in  two  modi- 
fications, viz.,  as  dark  brown  needles  and  as  golden-yellow 
scales. — A.  S. 


Iridium  oxides  ;     Dissociation  of .     L.   Wohler  and 

VV.  Witzmann.     Z.  Elektrochem.,  1908,  14,  97—107. 

The  dissociation  pressure  of  iridium  dioxide  has  been 
investigated  by  the  authors,  and  they  show,  by  mean6 
of  pressure  curves,  that,  at  the  temperatures  employed 
(800° — 1100°C),  and  at  the  dissociation  pressure  of  the 
dioxide,  the  sesquioxide  and  monoxide  are  incapable 
of  existence.  These  latter  then  do  not  result  as  decom- 
position products,  but  the  dioxide  dissociates  directly 
into  the  metal  and  oxygen.  From  the  data  obtained, 
the  heat  of  the  reaction,  Ir-f02  =  lr02,  for  constant 
pressure,  has  been  calculated  thermodynamically  to  be 
about  50  Cals.  It  is  noticed  that,  after  pumping  out 
oxygen  from  the  quartz  tube  used,  the  original  equilibrium 
pressures  are  not  regained.  This  is  explained  by  assuming 
that  solid  solutions  of  iridium  in  the  dioxide,  and  of  this 
oxide  in  the  metal,  are  formed,  each  of  which  has  a  definite 
dissociation  pressure  of  its  own.  These  solid  solutions 
sometimes  exhibit  phenomena  of  supersaturation.  It  is 
practically  impossible  to  completely  oxidise  iridium,  even 
in  a  state  of  fine  division,  but  in  oxygen  at  1070°  C. 
conversion  to  the  dioxide  takes  place  more  rapidly  than 
at  other  temperatures.  Iridium  is  volatile  only  in  the 
presence  of  oxygen,  and  this  volatility  is  responsible  for 
a  loss  of  0-055  mgrm.  on  1  grm.  of  metal  in  10  mins.  at 
775°  C.  and  of  0082  mgrm.  at  1010°  C.  Since  the  known 
oxides  of  iridium  are  unstable  at  these  temperatures, 
the  volatility  must  be  due  to  the  formation  of  another 
oxide,  probably  an  endothermic  one. — F.  Sodn. 

Common  phosphorus  in  oil  of  turpentine  ;■  Chemical  causes 

of   the   allotropic   transformation   of .     A.    Colson. 

Compt.  rend.,  1908,  146,  401—403. 

When  a  solution  of  common  phosphorus  in  oil  of  turpentine 
is  heated  to  250°  to  300°  C,  red  pho-phorus  is  deposited. 
This  transformation  is  not  reversible.  At  250°  C.  no 
red  phosphorus  appears  till  the  end  of  50  hours  ;  at 
280°  C.  precipitation  does  not  begin  till  after  five  hours. 
This  change  is  accelerated  by  the  presence  of  phosphine 
and,  in  a  less  degree,  by  hydrogen.  The  reaction  is 
hindered  by  solvents  containing  oxygen.  Common  phos- 
phorus dissolved  in  ethyl  benzoate  was  heated  to  305° — 
310°  C.  for  25  hours  and  no  red  phosphorus  made  its 
appearance.       The      author     considers      that     chemical 


280 


Cl.  VII.— ACIDS,  ALKALIS,  SALTS,  &  NON-METALLIC  ELEMENTS        [March  81,  ioo». 


*'  friction  "  plays  no  part  in  these  phenomena,  but  that 
there  is  a  closed  cycle  of  changes  wherein  the  influence 
of  the  solvent  is  greater  than  that  of  the  temperature. 

— F.  Shdn. 


Phosphorus  and  sulphur  ,;  Compounds  of .  77.  Phos- 
phorus pentasulphide.  A.  Stock  and  W.  Scharfenberg. 
Ber.,  1908,  41,  558—564. 

Stock  and  Thiel  (this  J.,  1905,  1108)  by  distilling  phos- 
phorus pentasulphide  in  i.acuo  and  rapidly  cooling  the 
vapour,  obtained  a  product  melting  at  255° — 275°  C, 
which  they  considered  to  be  a  new  modification  of  phos- 
phorus pentasulphide  (m.pt.  276°  ft).  Further  experi- 
ments with  an  improved  apparatus  of  larger  capacity 
have  now  shown  that  by  distilling  at  a  lower  temperature 
than  that  at  which  Stock  and  Thiel  worked,  only  a  small 
quantity  of  the  low-melting  product  is  obtained.  The 
low-melting  product  obtained  by  those  authors  was  thus 
evidently  due  to  decomposition  caused  by  overheating. 
The  vapour  density  of  pure  phosphorus  pentasulphide 
was  found  to  be  233  at  630°  ft,  198  at  670°  ft,  and  174  at 
750°  C.  The  authors  are  unable  at  present  to  state  the 
exact  nature  of  the  low-melting  product,  but  point  out 
that  a  substance  of  similar  properties  and  composition 
can  be  prepared  by  melting  together  90  parts  of  phos- 
phorus pentasulphide  and  10  parts  of  the  sulphide, 
P4S7.  For  the  preparation  of  pure  phosphorus  penta- 
sulphide, Kekule's  method  of  1854,  as  modified,  is  the  best  ; 
it  consists  in  heating  together  a  mixture  of  red  phosphorus 
and  sulphur,  the  latter  being  used  in  excess  (10  per  cent, 
more  than  the  theoretical  amount).  A  small  portion 
of  the  mixture  is  heated  in  a  wide  test-tube  in  a  slow 
current  of  carbon  dioxide,  until  reaction  sets  in.  The 
source  of  heat  is  then  removed,  and  the  remainder  of 
the  mixture  added  in  small  portions.  The  heat  of  the 
reaction  is  sufficient  to  keep  the  mass  melted.  After 
cooling,  the  mass  is  extracted  with  boiling  carbon 
bisulphide,  from  which  the  phosphorus  pentasulphide 
separates  in  crystals.  Commercial  phosphorus  penta- 
sulphide is  not  a  homogeneous  product. — A.  S. 

Hydrochloric  acid  ;•     Electrolysis  of  solutions  of  pure . 

E.  Doumer.     See  X1A. 


Sicilian  sulphur  industry.     Eng.  and  Min.  J.,  Feb.  29,  1908. 
[T.R.] 

The  exports  of  sulphur  from  Sicily  for  four  years  past 
are  reported  by  Messrs.  Emil  Fog  &  Sons,  of  Messina, 
as  follows,  in  the  tons  of  1030  kilos,  used  in  the  trade  : — 


Destination. 


1904. 


1905. 


1906. 


1907. 


United  States 

France 

Italy 

United  Kingdom  . . 

Itussia    

Spain  and  Portugal 

Germany 

Austria 

Greece  and  Turkey 
Belgium 

Scandinavia 

(Tolland 

Other  Countries  . .  . 

Total    


100,680 

70,332 

103,042 

96,170 

79,619 

99,633 

18  108 

18  847 

15,141 

16,878 

12,436 

15,674 

81,618 

28,319 

23,374 

•25,1  11 

25,376 

25,069 

13,627 

14,442 

20,120 

18,288 

8,122 

4,425 

24,487 

23,277 

475,745 

15(1.2611 

41,283 
67,536 
79,519 
20  883 
16,181 
15,422 
34,967 
22,756 
26,560 
18,940 
21,608 
•.,5:c,i 
21,238 


387,432 


9,476 
59,725 
58,926 
16  561 
15,210 
12,778 
37,100 
24,597 
27,608 

8,853 
25,155 
11,379 
26,646 

33-1.014 


During  the  last  six  years   the    production   in  Sicily   has 

considerably  exceeded  the  consumption,  as  is  shown 
by  the  statement  of  slock  on  band  al  the  close  of  each 
vear  Tin-  unsold  stocks  on  Dec.  31  arc  reported  as 
follows,  in  . n.tric  tons:  1903,  36 1 ,220  :  1904,  396,641  ; 
1906,  402,137;  L906,  625,116;  1907,  576,377.  The 
exports,  added  to  the  increase  in  stocks,  give  a  production 
of  386,276  t<ms  for  1907,  so  that  the  Btocks  at  the  close 
of  the  vear  were  equal  to  about   l-J  years'   production. 


Patents. 

Absorbing  gases  and  vapours,  especially  sulphuric  anhydride 

vapour ;      Apparatus    for .     G.    Eschelmann,    A. 

Harmuth,  and  Ges.   der  Tentelew'schen  Chem.  Fabr., 
St.  Petersburg.     Eng.  Pat.  22,095.  Oct.  7,  1907. 

See  Fr.  Pat.  382,081  of  1907  ;  this  J.,  1908,  225.— T.  F.  B 

Sulphuric  acid  chambers  ;•    Circular .     O.  Niedenfiihr 

nee  Chotko.     Fr.  Pat.  382,990,  Oct.  17,  1907.     Under 
Int.  Conv.,  Jan.  9,  1907. 

Circular  sulphuric  acid  chambers  are  provided  with 
interior  vertical  partitions  in  the  form  of  spirals,  so  that 
the  gases  have  to  traverse  the  chambers  in  spiral  fashion. 
The  partitions,  which  may  be  perforated,  are  made  of  the 
usual  materials,  e.g.,  porcelain,  etc. — A.  G.  L. 

Slaking  lime  ;  Process  for by  means  of  cooled  steam. 

R.   Heydemann.     Ger.   Pat.    185,684,   April  6,    1906. 

In  the  slaking  of  lime  by  means  of  steam,  the  heat  evolved 
is  sufficient  to  superheat  the  steam,  which  is  then  in- 
capable of  combining  with  calcium  oxide  and  also  has 
an  injurious  action  on  the  slaked  lime.  In  order  to 
overcome  this  difficulty,  cooling  chambers  for  the  steam 
are  interposed  between  the  slaking  chambers. — A.  S. 


Rock  salt ;   Purification   of .     New   Salt   Syndicate, 

Ltd..    and    H.    Tee.    Liverpool.      Eng.    Pat.    25,442, 
Nov.   12,   1906. 

The  salt  is  fused,  and  whilst  in  this  state,  is  agitated 
by  mechanical  beaters,  preferably  moving  at  the  rate  of 
several  hundred  revolutions  per  minute,  for  3 — 10  minutes. 
The  impurities  are  then  allowed  to  subside. — A.  G.  L. 


Salt  ;    Mining    of .     H.    Frasch.    Cleveland,    Ohio. 

U.S.  Pat.  874,906,  Dec.  24,  1907. 

The  invention  consists  essentially  in  introducing  into 
the  salt  deposit,  unsaturated  brine  heated  to  a  temperature 
as  high  above  that  of  the  atmosphere  as  is  economically 
possible,  pumping  out  the  brine  when  saturated,  recovering 
a  portion  of  the  dissolved  salt  from  it  by  partial  evapora- 
tion and  cooling,  heating  and  diluting  the  residual  brine, 
and  then  introducing  it  again  into  the  salt  deposit.  The 
partial  evaporation  of  the  charged  brine  is  effected  at 
the  expense  of  its  own  heat,  whereby  it  is  also  cooled, 
and  preferably  the  aqueous  vapours  given  oil  during 
the  evaporation  are  removed  by  exhaustion.  The 
residual  brine,  before  being  again  intioduced  into  the 
deposit,  is  heated  to  the  desired  temperature,  at  least 
partially,  by  condensing  steam  in  it.  thus  diluting  it 
at  the  same  time.  The  heating  may  be  effected  either 
at  atmospheric  or  at  increased  pressure.  It  is  recom- 
mended to  work  with  exhaust  steam  at  atmospheric 
pressure.  If  the  deposit  contain  gypsum,  the  temperature 
of  the  unsaturated  brine  introduced  into  the  deposit 
should  be  well  above  32° — 41°  ft,  the  temperature  of 
maximum  solubility  of  calcium  sulphate,  say  100° — 
104°  ft,  and  the  charged  brine  should  be  cooled  during 
the  partial  evaporation  to  a  temperature  near  32°— 41  ('.. 
say  27  ( '.  In  this  way  the  separat  ion  of  calcium  sulphate 
during  evaporation  is  almost  entirely  prevented.  The 
invention,  which  can  he  applied  to  other  similar  processes 
besides    the    recovery    of    salt,    is    claimed    to    possess    the 

following    advantages:     (I).   No    heat-conducting    walli 

(Steam    pipes,    etc.)   arc    used    for    the    transmission    Of    heat 

in  the  evaporation  of  the  charged  brine,  and  thus 
objectionable  incrustations  are  avoided.  (2),  The  column 
of  unsaturated    brine  entering  the  deposit    more  nearly 

balances  the  ascending  column  of  charged  brine,  than 
Would    a    column    Oi     water,    and     thus    entails    less    stiain 

on  the  pumping  machinery.     (3).  More  salt   is  recovered 

than  by  the  usual  process  for  a  given  consumption  of 
fuel    and    water.        \.  S. 
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Salt  ;    Mining   of .        H.    Frasch,    Cleveland,    Ohio. 

T.s.   p.,t.  874,907,  Dec.  24,  1907. 

En  the  process  described  in  the  preceding  abstract,  the 
separation  of  salt  from  the  saturated  brine,  without  the 
application  of  external  heat,  is  small,  and  the  underground 
deposit  is  subjected,  therefore,  to  the  solvent  action  of 
nearly  saturated  brine,  which  is  so  slow  that,  if  the  deposit 
is  newly  opened  or  the  cavity  small,  the  usefulness  of  the 
process  is  impaired.  It  is  proposed  to  supplement  it  as 
follows  : — The  temperature  of  a  stream  of  brine,  circu- 
lating above-ground  only,  is  raised  at  one  point  by  the 
surface  condensation  of  steam  in  chambers  jacketed 
or  bathed  by  the  brine.  This  promotes  evaporation 
of  the  brine  and  gives  a  supply  of  hot  condensation 
water,  which  is  introduced  into  the  deposit  below-ground, 
while  the  cavity  is  small,  instead  of  the  unsaturated 
brine  previously  recommended,  which  latter  may  however 
be  employed  with  success  as  the  size  of  the  cavity 
increases.  Evaporation  of  the  hot  brine  from  the  deposit 
is  brought  about  partly  by  utilising  its  own  heat,  as  by 
forcing  it  through  sprinklers  in  a  well-ventilated  chamber, 
and  partly  by  heat  from  steam  or  from  the  previously 
heated  residual  brine.  Any  calcium  sulphate  deposited 
on  the  heat-conducting  walls  is  removed  by  occasionally 
reversing  the  relative  positions  of  the  steam  and  brine 
with  respect  to  them. — F.  Sodn. 

Alumino-silirates  or  artificial  zeolites.  R.  Gans,  Pankow, 
Germany.  Eng.  Pat.  3494.  Feb.  12,  1907.  Under 
Int.  Conv.,  Feb.  23,  1906. 

See  Ft.  Pat.  374,525  of  1907;  this  J.,  1907,  872.— T.  F.  B. 


Calcium  carbide  ;  Manufacture  of  .     H.  L.   Harten- 

stein,    Duluth,    St.    Louis,    U.S.A.     Eng.    Pat.  20,652, 
Sept.   17,   1907. 

In  order  to  produce  ingots  of  calcium  carbide  which 
are  uniform  in  gas-producing  properties,  the  various 
"  taps  "  are  mixed  together,  preferably  by  being  received 
in  a  common  mould,  the  tempeiature  of  which  may 
be  maintained  above  the  melting  point  of  the  carbide. 
The  mass  thus  becomes  homogeneous  and  the  conversion 
of  unconverted  material  leaving  the  furnace  is  promoted. 

— F.  Sodn. 

Calcium  carbide  ;  Apparatus  and  method  for  the  manu- 
facture of .     H.  L.  Hartenstein.     Fr.  Pats.  383,053 

and  383,054,  Sept.  17,  1907. 

(1).  Calcium  carbonate  is  first  converted  into  lime 
by  passing  through  an  inclined  rotatory  calcination 
cylinder,  from  the  lower  end  of  which  the  lime  is  dis- 
charged, at  the  point  of  maximum  temperature,  and 
passes  to  the  weighing  machine.  The  cylinder  also 
communicates,  at  its  lower  end,  with  a  fixed  horizontal 
combustion  chamber,  in  which  a  mixture  of  air  and 
gas,  such  as  carbon  monoxide  from  the  electric  furnaces, 
is  burnt,  in  order  to  heat  the  cylinder.  A  regenerator, 
through  which  the  waste  gases  pass,  serves  to  heat  the 
air  necessary  tor  combustion  and  also  the  carbonaceous 
matter  used  in  making  the  carbide.  The  highly  heated 
lime  and  carbon  are  thoroughly  mixed  in  the  proper 
proportions  and  then  rapidly  transferred  to  the  electric 
furnace.  (2).  The  carbonaceous  matter  used  for  the 
preparation  of  carbide  consists  of  an  intimate  mixture 
of  finely  powdered  anthracite  (80 — 90  per  cent.)  and 
coke  or  wood  charcoal  (10 — 20  per  cent.),  with  the 
addition  of  bituminous  coal  (3 — 20  per  cent.),  the  tarry 
matter  from  which  acts  as  an  agglomerant.  These 
additions  also  improve  the  electrical  conductivity  of  the 
mass. — F.  Sodn. 


Calcium  carbide  ;  Manufacture  of .     H.   L.   Harten- 
stein.    Fr.  Pats.  383,057  and  383,056,  Sept.  17,  1907. 

See  Eng.  Pats.  20,654  and  20,652  of  1907  ;  this  J.,  1908, 
160,  and  preceding.— T.  F.  B. 


Graphitic  minerals  ;  Process  for  the  industrial  utilisation 

of for  the  manufacture  of  calcium  carbide  and  of 

ferrosilicon.     A.  F.  Hiorth.     Fr.  Pat.  382,867,  Oct.  14, 
1907.     Under  Int.  Conv.,  Oct.  20,  1906. 

Minerals  containing  graphite  and  silica,  but  too  poor 
in  graphite  to  render  its  recovery  economical,  are  mixed 
with  chalk  and  iron  (or  a  material  containing  iron)  and 
heated  in  an  electric  furnace,  when  calcium  carbide  and 
ferro-silicon  are  produced. — A.  G.  L. 


Nitrogenous  compounds  ;  Manufacture  of by  means 

of  carbides.  Cyanid-Ges.  m.  b.  H.  (1.)  First  Addition, 
dated  Oct.  11,  1907 ;  (2.)  Second  Addition,  dated 
Oct.  12,  1907,  to  Fr.  Pat.  382,743,  of  Oct.  10,  1907 
(this  J.,   1908,  225). 

(I.)  The  nitrogen  to  be  absorbed  by  the  carbide,  as 
claimed  in  the  principal  patent,  is  made  to  pass  over  the 
mass  in  a  direction  opposite  to  that  in  which  the  reaction 
is  being  propagated.  This  prevents  hindrance  of  the 
reaction  by  local  fusion.  Aggregation  of  the  particles 
is  further  avoided  by  the  admixture  of  indifferent  sub- 
stances, such  as  carbon,  crude  calcium  cyanamide,  wood, 
etc.  (2.)  For  the  purpose  of  starting  the  reaction  by 
means  of  electrical  heating,  vertical  cavities  are  constructed 
in  the  mass,  the  walls  of  which  cavities  consist  of  some 
conducting  material,  which  is  destroyed  as  the  temperature 
rises  and  the  cohesion  of  the  mass  increases.  The  electric 
heaters  are  thus  introduced  without  coming  into  actual 
contact  with  the  material.  The  carbide  is  surrounded 
by  a  layer  of  some  porous  substance,  not  affected  by 
nitrogen,  sand  for  instance,  which  protects  the  walls 
of  the  containing  vessel  and  ensures  a  more  uniform 
distribution  of  the  gas. — F.  Sodn. 


Nitrogen  oxides  ;  Production  of by  aid  of  the  electric 

arc.     F.    Spitzer.     Fr.    Pat.    383,078,    Oct.    5,    1907. 
Under  Int.  Conv.,  Oct.  12,  1906. 

See  Eng.  Pat.  22,201  of  1907  ;  this  J.,  1908,  27.— T.  F.  B. 


Peroxides  ;   Process   of   making   molten .     H.    Foer- 

sterling,  Perth  Amboy,  N.J.  and  H.  R.  Carveth. 
Niagara  Falls,  N.Y..  Assignors  to  the  Roessler  and 
Hasslacher  Chemical  Co.,  New  York.  U.S.  Pat. 
879,452,  Feb.  18,  1908. 

Alkali  oxides,  or  peroxides,  such  as  sodium  peroxide, 
are  obtained  by  oxidising  the  metal  with  an  oxidising 
agent,  (air),  at  such  a  temperature,  that  the  resulting 
oxide,  or  peroxide,  is  instantly  melted  by  the  heat 
generated  in  the  reaction. — B.  N. 

Calcium  sulphate  ;  Method  of  preparing .  M.  Waller- 
stein,  New  York.     U.S.  Pat.  879,603,  Feb.  18,  1908. 

Calcium  sulphate  is  prepared  in  plate-like  crystals  by 
acting  upon  a  calcium  salt  in  solution  with  a  soluble 
sulphate  in  the  presence  of  a  colloidal  "  retarding " 
agent,  such  as  gelatin. — B.  N. 

Hydrofluosilicic  acid  and  fluosilicates  ;  Manufacture  of 
principally  by  utilisation  of  residues  from  super- 
phosphate factories.  L.  Riviere.  First  Addition,  of 
Dec.  11,  1906,  to  Fr.  Pat.  375,989,  May  28,  1906  (this 
J.,  1907,  936). 

The  present  improvement  is  applied  when  alkali  fluosili- 
cates (especially  potassium  fluosilicate)  are  to  be  obtained, 
and  consists  in  leading  the  gases,  containing  silicon 
fluoride,  given  off  from  the  mixers,  directly  into  wooden 
vats  containing  the  waste  alkali  liquors,  e.g.,  molasses, 
or  residues  from  distilleries.  Absorption  towers  are  thus 
rendered  needless. — A.  G.  L. 
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Sodium  sulphate  ;    Preparation  of  solid  anhydrous  reduction 

products  of .     [Mum  sulphide,  carbonate,  hydrogen 

sidphide,  and  thiosulphate].  Verein  Chem.  Fabrik., 
Mannheim.  Fr.  Pat.  383,136,  Oct.  19,  1907.  Under 
Int.  Conv.,  Feb.  21,  1907. 

A  mixture  of  sodium  sulphide  and  carbon,  as  a  powder 
infusible  even  at  1000°  C,  is  prepared  by  heating  a  mixture 
of  finely-divided  "sodium  sulphate  and  carbon  at  700° — 
800°  C.  the  proportion  of  the  latter  being  double  that 
indicated  by  the  equation:  Na2S04+4C  =  Na2S +4CO. 
Sodium  carbonate  and  sulphuretted  hydrogen  are  obtained 
by  heating  the  above  product  with  a  slight  excess  of 
sodium  bicarbonate  in  a  current  of  steam.  Sodium 
hydrogen  sulphide,  in  a  state  of  anhydrous  powder,  is 
prepared  by  passing  sulphuretted  hydrogen,  free  from 
oxygen,  over  sodium  sulphide,  or  the  mixture  of  this 
with  carbon,  at  about  300°  C.  If  the  sulphuretted 
hydrogen  contain  carbon  dioxide,  lime,  sufficient  to 
absorb  the  latter,  must  be  added  to  the  sodium  sulphide. 
Sodium  thiosulphate,  as  an  anhydrous  powder,  is  produced 
when  air  is  passed  over  the  sodium  hydrogen  sulphide  at 
100° — 150°C,  nitrogen,  free  from  oxygen,  resulting  as 
a  by-product. — F.  Soon. 


Binding  agents  [alkali  silicates]  ;     Manufacture  of . 

F.  J.  Seyfried.     Fr.  Pat.  383,177,  Oct.  22,  1907. 

Solutions  of  the  alkali  silicates  (soluble  glass)  become 
too  rapidly  thick  and  viscous  on  exposure  to  the  air. 
This  may  be  avoided  by  the  addition  of  an  alkali  sulphate. 
For  example,  to  a  solution  of  potassium  silicate,  of  sp.  gr. 
]-26 — 1-29,  is  added  an  equal  weight  of  a  10  per  cent, 
solution  of  potassium  sulphate. — F.  Sodn. 


Inorganic    chemical    compounds    which    crystallise     with 

difficulty  ;    Process  for  obtaining  crystals  of .     W.  E. 

Guertler.     Ger.  Pat,  182,200,  June  5,  1904. 

The  compounds  or  the  components  from  which  the 
compounds  are  formed,  are  dissolved  in  a  molten  alkali 
metaborate,  e.g.,  NaB02,  and  recovered  from  the  solution 
in  a  crystalline  form  by  volatilising  the  borate.  The 
alkali  meta borates  are  stated  to  be  good  solvents  of  oxides, 
silicates,  carbides,  borides,  silicides,  phosphides,  nitrides, 
fluorides,  etc. — A.  S. 


Aluminium-sodium  chloride  and  ferric  chloride  ;     Process 

for  the  preparation  of together  with  a  phosphate 

fertiliser  soluble  in  citric  acid.     H.  Schroeder.     Ger.  Pat. 
192,591,  Nov.  17,  1906. 

Phosphates  of  aluminium  and  iron  are  mixed  with  the 
chlorides  of  calcium  and  magnesium,  either  as  such,  or 
in  the  form  of  their  double  compounds  with  alkali  chlorides 
(artificial  or  natural  carnallite)  or  of  the  by-products  of 
salt  manufacture,  and  the  mixture  is  heated  strongly. 
The  aluminium  chloride  vapours  evolved  at  first  are  led 
into  sodium  chloride  solution,  whilst  the  vapours  of  ferric 
chloride  which  come  over  subsequently  are  collected 
separately.  The  residue  is  worked  up  into  a  phosphato 
manure. — A.  S. 


Barium  chloride  ;    Process  for  the  preparation  of from 

barium  sulphide.     R.  Heinz.  Teehn.   I5ureau  f.  d.  chem. 
Ind.,  C.m.b.H.     Ger.  Pat.  186,738,  Jan.  3,  1907. 

Crude  barium  sulphide  is  heated  with  magnesium  chloride 
(waste  liquors  of  the  potash  industry)  in  aqueous  solution 
under  pressure  in  an  autoclave.  It  is  stated  that  under 
these  conditions  the  barium  sulphide  is  converted  quanti- 
tatively into  chloride,  and  that  the  magnesia  produced 
at  the  same  time  is  obtained  in  the  form  of  a  voluminous 
white  powder.  —  A.  S. 


Sulphur ;     Recovery  of  from  sulphur-bearing  gases. 

P.  S.  Smith,  Assignor  to  The  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat.  878,569, 
Feb.  11,  1908. 

Producer  gas  and  water-gas  are  successively  formed, 
and  the  water-gas  is  mixed  with  sulphur  dioxide  separated 
from  the  sulphur- bearing  gases.  The  mixture  of  gases 
is  then  highly  heated  by  means  of  the  producer  gas,  and 
the  sulphur  vapour  set  free  by  the  reaction  between  the 
sulphur  dioxide  and  the  water-gas,  is  condensed  and 
collected. — E.  S. 


Boron  ;     Manufacture  of .     Cie.   Franc,   pour  l'Ex- 

ploitation     des     Proc.     Thomson -Houston.     Addition, 
dated  Oct.  15,  1907,  to  Fr.  Pat.  377,683,  May  8,  1907. 

SEEEng.  Pat.  25,978  of  1906;  this  J.,  1907,  1015.— T.  F.B. 


Boron  carbide  or  carbon  boride  in  lumps  ;     Process  for 

obtaining .     S.    A.     Tucker.     Fr.     Pat.     383,182, 

Oct.  22,  1907. 

See  U.S.  Pat.  869.114  of  1907  ;  this  J.,  1908,  80.—  T.  F.  B. 


VIII.— GLASS,    POTTERY,   AND   ENAMELS. 

Patents. 


Glass  furnaces.     C.  J.   Koenig,  Alton,  111.,  U.S.A.     Eng. 
Pat.   8268,  April  9,  1907. 

The  furnace  consists  of  a  central  stationary  melting 
chamber,  provided  with  heating  arrangements,  and 
surrounded  by  an  exterior  wall  which  forms  an  annular 
space  around  the  melting  chamber.  An  annular  trough  is 
arranged  to  move  round  in  this  space,  and  means  are 
provided  for  admitting  molten  glass  from  the  melting 
chamber  to  the  trough.  Openings,  or  pockets,  are 
arranged  at  points  in  the  exterior  wall  to  allow  of  the 
removal  of  glass  from  the  trough,  and  means  tor  heating 
the  glass  in  the  trough  are  provided  at  points  situated 
between  the  solid  parts  of  the  exterior  wall  and  the  wall 
of  the  melting  chamber. — W.  C.  H. 


Glass  ;    Apparatus  for  drawing .     O.  Imray,  London. 

From  Window  Glass  Machine  Co.,  Pittsburg,  Pa.     Eng. 
Pat.  24,979,  Nov.  11,  1907. 

In  this  apparatus  the  device  by  which  the  glass  is  drawn, 
is  raised  by  the  winding  of  a  rope  or  cable  on  a  drum, 
the  winding  surface  of  which  has  a  definitely  increasing 
radius,  the  change  in  which  is  proportional  to  the  change 
in  temperature  of  the  glass  being  drawn.  During  the 
drawing  of  the  neck  of  the  glass  cylinder,  the  rope  is 
wound  on  a  portion  of  the  drum  the  radius  of  which  is 
relatively  small ;  during  the  drawing  of  the  cap,  the 
rope  is  wound  on  a  portion  of  the  drum,  the  radius  of 
which  increases  rapidly,  whilst  the  main  winding  portion 
of  the  drum  has  a  gradually  increasing  radius.  This 
main  winding  portion  is  of  curved  conical  form.  After 
the  cylinder  is  drawn,  the  clutch  on  the.  shaft  that  drives 
the  drum  is  released,  and  the  cylinder  is  lowered  by  its 
own  weight.  To  prevent  the  cylinder  descending  too 
rapidly,  a  friction  Broke  is  provided  for  the  gearing,  and 
the  gearing  is  connected  with  a  governor  which  controls 
the  friction  brake.  By  these  arrangements,  the  various 
parts  of  the  process  can  he  carried  out  at  the  proper 
speeds  without  altering  the  rate  at  which  the  motor  works. 

— W.  C.  H. 
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Sheet-glass  ;     Method  <>/  and  apparatus  for  drawing . 

I.  W.  Colburn.     Fr.  Pat.  382,806,  Sept.  10.  1907. 

The  molten  glass  is  drawn  vertically  upwards  by  means 
of  a  bait  in  the  drawing  chamber  ;  it  then  passes  over 
a  bending  roller,  which  changes  its  direction  to  a  horizontal 
one.  and  which  passes  it  on  to  a  drawing  table  and  other 
rollers,  whilst  keeping  its  width  unchanged.  The 
mechanism  which  moves  the  drawing  table  is  reversible, 
so  as  to  permit  of  the  ready  introduction  of  the  bait  into 
the  drawing  chamber.  Means  are  also  provided  to 
prevent  the  scum  floating  on  the  glass  from  being  drawn 
up  by  the  bait. — A.  G.  L. 


Mirrors    on    transparent    objects;    Process   for    producing 

,  and  amalgams  in  a  very  fine  slate  of  division  for 

use  in  the  process.  Chem.  Fabr.  von  Reyden  A.-G. 
Ger.  Pats.  186,061,  Julv  26,  1905,  and  186,830  and 
186,831,  Julv  3,  1906.  Additions  to  Ger.  Pat.  178,520, 
July  26,  1905. 

(1).  For  producing  mirrors  on  glass,  etc.,  a  paste  is  used 
prepared  by  the  alkaline  reduction  of  mercury  salts  in 
presence  of  protein  substances  or  similar  colloids.  (2). 
The  articles  are  coated  with  pastes  composed  of  amalgams 
in  an  extremely  fine  state  of  division.  '3).  The  amalgams 
are  prepared  by  mixing  finely-divided  mercury,  prepared 
by  reduction  by  a  wet  process,  with  suitable  metals,  alloys 
or  amalgams.  The  amalgamation  may  be  effected 
simultaneously  with  the  reduction  of  the  mercury  or 
of  the  other  metal.  Example :  200  parts  of  a  paste 
obtained  by  reduction  of  a  solution  of  a  mercury  salt  are 
mixed  with  75 — 100  parts  of  tin.  After  some  hours  the 
amalgam  is  pressed  through  silk  gauze  in  order  to  remove 
undissolved  tin. — A.  S. 


Marl ;   Method  of  melting .     S.   d'Apres. 

382,588,  Oct.  5,  1907. 


Fr.   Pat. 


The  marl  is  powdered  and  placed  in  a  double- walled 
hopper,  in  which  it  is  dried  by  circulating  hot  furnace- 
gases  between  the  double  walls.  An  endless  conveyor 
then  transports  it  to  a  number  of  crucibles,  arranged 
within  a  furnace,  which  is  heated  to  a  very  high  tem- 
perature. The  material  is  delivered  in  very  small  quan- 
tities at  a  time  to  these  crucibles,  in  which  it  is  reduced 
to  the  condition  of  a  soft  paste,  which  is  tapped,  by 
mechanism  controlled  from  outside  the  furnace,  on  to 
the  hearth  of  the  furnace  itself.  The  final  product  is  a  kind 
of  "  volcanic  or  obsidian  glass." — A.  G.  L. 


Earthenware ;    Process    for    limiting    or    destroying    the 

absorptive    action    of .     W.     Rettig.     Ger.     Pat. 

191,004,  Sept.  27,  1906. 

The  earthenware  articles  are  dipped  in  a  mixture  of 
approximately  equal  parts  of  slaked  lime  and  cement 
with  water,  and  then  allowed  to  stand  for  14  davs. — A.  S. 


IX.-  BUILDING    MATERIALS,    CLAYS, 
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Chrome  iron  ore  as  a  refractory  material.     M.   Simonis. 
Stahl  u.  Eisen,  1908,  28,  334—335. 

The  melting  points  of  mixtures  of  chromite  (Cr..03  52*9, 
FeO  22-6,  A1203  4-8,  MgO  10-1,  Si02  9-6)  and  Zettlitz 
kaolin  were  determined.  As  the  percentage  of  chromite 
increased  from  0  to  30,  the  melting-point  fell  rapidly 
from  Seger  cone  35  to  17,  then  less  rapidly  to  cone  15 
at  65  per  cent,  (the  eutectic-point).  It  now  rose  rapidly, 
reaching  cone  35  again  at  80  per  cent.,  cone  41  at  90  per 
cent,  and  higher  undetermined  temperatures  with  higher 


percentages  of  chromite.  Chromite  can  therefore  be  mixed 
with  as  much  as  10 — 15  per  cent,  of  kaolin  for  plasticity, 
and  still  yield  a  highly  refractory  mass. — J.  T.  D. 


Cement  manufacture  ;  Materials  for from  Trinidad. 

Bull.  Imp.  Inst.,  1907,  5,  378—382. 

In  view  of  the  increasing  demand  for  Portland  cement 
in  Trinidad,  which  demand  is  at  present  met  entirely 
by  imported  cement,  samples  of  limestone  and  marl 
from  extensive  deposits  on  the  island,  were  examined. 
The  following  analytical  results  were  obtained: — (I) 
Limestone  :  lime,  56-05  ;  magnesia,  trace  ;  silica,  0-79  ; 
water  and  carbon  dioxide,  43-63  per  cent.  Marl :  lime, 
23-03;  ferric  oxide,  3-32;  alumina,  13-61  ;  silica,  32-46; 
water  and  carbon  dioxide,  28-28  per  cent.  Experimental 
tests  showed  that  the  ground  materials,  when  mixed 
in  the  proportion  of  5  parts  of  limestone  to  4  parts  of  marl, 
and  then  burnt,  would  yield  a  cement  of  good  qualitv. 

—A.  S. 


Patents. 

Stone-like    substance ;    Artificial and    process    for 

producing  same.     W.  Schleuning,  Luneburg,  Germanv. 
Eng.  Pat.  10,243,  May  2,  1907. 

Calcareous  slag  from  blast-furnaces  is  allowed  to 
disintegrate  by  exposure  to  air.  It  is  then  sifted  and  mixed 
with  1 — 1-5  parts  of  water-glass,  to  which  a  colouring 
matter  may  be  added.  The  mass  sets  in  24 — 48  hours. 
To  delay  the  setting,  chalk,  sand,  etc.,  may  be  added, 
whilst  the  addition  of  Portland  cement  hastens  the  setting. 

—A.  G.  L. 


[Artificial  stone]  Slate  waste ;  Process  for  utilising  — ■ — 
and  material  obtained  from  same.  Soc.  des  Ardoisieres 
de  Pouance.     Fr.  Pat.  382,523,  Oct.  4,  1907. 

Slate  waste  is  finely  ground,  mixed  with  casein  or  a 
solution  of  casein,  and  placed  in  moulds,  with  or  without 
pressure  and  heat.  The  casein  may  be  rendered  insoluble 
by  means  of  formaldehyde,  and  chalk,  barium  sulphate, 
sodium  carbonate,  resins,  acids,  colouring  matters,  etc., 
may  be  added  to  the  mixture. — A.  G.  L: 


Concrete  ;  Manufacture  of .     The  Associated  Portland 

Cement  Manufacturers  (1900)  Ltd.,  and  G.  W.  Butehard, 
London.     Eng.  Pat.  13,811,  June  14,  1907. 

Concrete  is   made   from  a  mixture   of  cement  or  lime 
and  burnt  gault  clay. — W.  C.  H. 


Grindstones    and   polishing    powders ;    Industrial   product 

for  the   manufacture   of  artificial ,  and  process  of 

making   same.     J.    Rivas.     Fr.    Pat.    382,385,    Dec.    6, 
1906. 

Garnet,  especially  almandine,  is  powdered,  washed  first 
with  water,  then  with  acid  to  remove  soluble  constituents, 
and  heated  at  500°— 1300°  C,  but  not  beyond  its  melting 
point.  The  product  is  then  again  powdered  and  graded 
as  usual.  Its  hardness  is  claimed  to  be  comparable  with 
that  of  corundum. — A.  G.  L. 


Cement-burning    apparatus.     B.    E.    Eldred,    Bronxville, 
N.Y.     U.S.  Pat.  879,448,  Feb.   18,   1908. 

A  rotary  inclined  cement  kiln  is  provided  with  coal-firing 
apparatus,  adapted  to  produce  relatively  low  calcining 
temperatures  in  the  kiln,  and  the  "  calcines  "  are  delivered 
into  a  rotary  inclined  regenerative  clinkering  kiln,  through 
a  sealing  wall  which  closes  the  upper  end  of  the  latter. 
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Means  are  provided  at  the  clinker  discharge  end  for 
withdrawing  the  clinker,  for  gas  firing,  and  for  withdrawing 
the  products  of  combustion. — B.  N. 

Cement    kilns ;    Method    and    apparatus    for    burning    in 

rotatory .     T.   M.   Morgan.     First  Addition,  dated 

Sept.    16,    1907,   to   Fr.    Pat.    365,523,    April   24,    1006 
(this  J.,  1906,  987,  848). 

The  rotatory  cement  kiln  is  closed  as  completely  as  possible 
at  its  discharge  end,  and  preferably  also  at  its  charging 
end,  by  a  suspended  wall  adjusting  itself  to  the  expansion 
and  contraction  of  the  kiln  (see  Eng.  Pat.  29,408  of  1906  ; 
this  J.,  1907,  691).  Excentrically  placed  in  the  wall 
at  the  discharge  end  is  a  channel  through  which  the  fuel 
is  delivered  ;  through  a  second  opening  at  the  bottom 
of  the  wall,  the  burnt  cement  drops  through  a  hopper 
into  a  receptacle.  By  means  of  an  injector  in  a  pipe 
leading  from  this  receptacle,  air  is  sucked  into  the  latter  ; 
this  air,  in  cooling  the  burnt  cement,  becomes  heated 
and  is  then  passed  through  the  pipe  mentioned  above  into 
the  kiln  at  its  lower  end,  where  it  meets  the  stream  of 
fuel.— A.  G.  L. 

Mortars  or  masses  containing  calcium  silicate  for  the 
preparation  of  lime-sandstone  ;  Process  for  the  manu- 
facture of .     E.   Stoffler.     Ger.   Pat.  184,555.  May 

17,  1905. 

Artificial  or  natural  sandy  mixtures  of  quartz  with 
relatively  small  proportions  of  calcium  carbonate  are 
burnt  and  the  product  slaked. — A.  S. 

Slabs  composed  of  cement  and  similar  binding  agents  and 
fibrous  materials,  for  covering  roojs  and  icalls  ;  Process 

af  hardening by  means   of   hydrofluosilicic    acid. 

C.  Thiimmel.     Ger.  Pat.  181,504,  Sept.  28,  1905. 

The  thin  band  of  material  composed  of  cement  and  fibrous 
material  prepared  in  the  usual  manner,  is  sprayed  with 
hydrofluosilicic  acid  while  being  rolled  on  a  cylinder, 
whereby  the  calcium  silicofluoride  formed  acts  as  a 
cementing  and  hardening  agent  for  the  individual  layers 
of  the  material. — A.  S. 

Plaster  of  Paris  ;  Process  for  increasing  the  adhesiveness 

of to  cement,   concrete,   etc.     B.    Noldner  and  M. 

Lau.     Ger.  Pat.  184,952,  June  19,  1906. 

The  plaster  is  mixed  with  a  solution  containing  not  more 
than  about  100  grms.  of  sugar  per  litre. — A.  S. 
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Swedish    iron    industry ;    Development    of    the .     O. 

Vogel.     Stahl  u.  Eisen,  1908,  28,  310—314. 

The  average  yearly   production  of  iron  ore   in  Sweden 
from  1861  to  1906  is  shown  in  the  following  table  : — 


Years. 


Number 
of  mines. 


Yearly 

production 

in  tons. 


Percentage 

decrease 
or  increase. 


1861—1865 

500 

453,486 

1866—1870 

422 

542,323 

+  19-6 

576 

784,707 

■+  44-7 

1876—1880 

382 

721,232 

—  81 

1881— 1886.  .  .  . 

496 

874,423 

+  21-2 

1886—1890 

530 

930,037 

+    64 

1891—1895 

339 

1,517,434 

+  63-2 

1896—1900 

339 

2,293,858 

+  51-2 

1901—1005 

832 

3,563,214 

+  55-3 

1901 

346 

2,793,566 



1902 

332 

2,896,208 

+    3-7 

1903 

322 

8,877,620 

+  2T2 

1904 

336 

4,083,945 

+  11-1 

1905 

326 

4,364,838 

+    6-9 

1906 

308 

4,601,656 

+    3'1 

The  exports  of  iron  ore  have  increased  from  19,288  tons 
in  1886,  to  1,150,695  tons  in  1898,  and  about  3i  million 
tons  at  the  present  time,  of  which  the  greater  part  goes 
to  Germany. 

The   development   of  the    production   of   pig-iron  and 
mild  steel  is  shown  in  the  following  table  :  — 


Pig- 

ron. 

Mild 

steel. 

Year. 

Number 

Production 

of  blast- 

Bessemer. 

Martin. 

in  tons. 

furnaces. 

1833 

98,964 

227 

1840 

124,796 

230 

— 

— 

1860 

185,894 

229 

— 

— 

1880 

405,713 

193 

30,017 

7,719 

1890 

456,103 

154 

— . 

— 

1895 

462,930 

146 

97,320 

99,259 

1901 

528,375 

— 

77,231 

190,877 

1902 

538,113 

136 

84,014 

201,311 

1903 

506,825 

136 

84,229 

232,878 

1904 

528,525 

— 

78,577 

252,832 

1905 

539,437 

78,204 

288,675 

1906 

604,789 

128 

84,633 

311,435 

The  production  of  steel  in  the  electrical  furnace  has  also 
made  good  progress  in  Sweden. — A.  S. 

Carbon  in  pig-iron,  etc.  ;  Determination  of .     L.  L. 

de  Koninck  and  E.  von  Winiwarter.     Bull.  Soc.  Chim. 
Belg.,  1908,  22,  104—105. 

The  method  consists  in  heating  the  metal  with  lead  borate 
in  a  stream  of  oxygen,  and  determining  the  carbon  dioxide 
produced.  The  iron  and  manganese  are  oxidised  and 
the  oxides  dissolved  by  the  borate,  so  that  fresh  surfaces 
are  continually  exposed  until  the  whole  is  dissolved. 
The  reduced  lead  is  continuously  reoxidised  by  the  oxygen. 
Details  will  be  given  in  a  further  paper. — J.  T.  D. 

Manganese  in  pig-iron  and  steel ;  Determination  of . 

E.  Raymond.     Bull.  Soc.  Chim.  Belg.,  1908,  22,  75-80. 

Steel  and  ivhite  pig-iron. —  3  grms.  are  weighed  into  a 
conical  flask,  and  60  c.c.  of  nitric  acid  of  sp.  gr.  1-20  are 
gradually  added.  After  reaction  the  liquid  is  boiled 
to  oxidise  carbonaceous  matter,  removed  front  the  flame, 
8 — 10  grmr;.  of  potassium  chlorate  and  20  c.c.  of  nitric 
acid  of  sp.  gr.  1-40  are  added,  the  whole  is  carefully  heated 
again  till  the  manganese  is  completely  precipitated, 
and  then  boiled  down  to  about  half  its  original  bulk 
so  as  to  expel  oxides  of  chlorine.  The  liquid  is  now 
diluted  with  cold  water  and  Altered,  and  the  flask  and 
precipitate  well  washed  with  cold  water.  The  iilter 
and  precipitate  are  placed  in  a  beaker,  then  25  c  c.  of 
an  acidified  ferrous  solution  (40  grms.  of  ammonio- ferrous 
sulphate  and  30  c.c.  of  concentrated  sulphuric  acid  per 
litre)  are  run  into  the  empty  flask,  and  after  dissolving 
any  adhering  precipitate,  are  washed  into  the  beaker. 
The  excess  of  ferrous  salt  is  then  titrated  with  perman- 
ganate. Of  spiegel  or  manganese  steel,  1  grm.  ;  of  ferro- 
manganesc  0-2  grm.  is  taken,  and  50  or  75  c.c.  of  the  ferrous 
solution  may  be  needed. 

Gray  pig-iron  :  2  grms.  are  treated  in  a  porcelain 
vessel  with  40  c.c.  of  nitric  acid  (sp.  gr.  1-20),  the  solution 
heated  after  reaction,  a  few  drops  of  hydrofluoric  acid 
added  and  the  liquid  boiled  for  a  while,  then  diluted  with 
a  little  water,  filtered  (to  separate  graphite)  into  a  conical 
flask,  and  further  treated  like  a  steel.  This  method 
of  attack  is  effective  also  with  ferrosilicon,  provided  a 
larger  Quantity  of  hydrofluoric  acid  lie  used.  The  method 
is  rapid  and  accurate.— -J.  T.  I  >. 

Nickel  in  nickel-steel  j  Determination  of .     (>.  Brunck. 

Stahl  u.  Eisen,  1908,  28,  331—333. 

'I'm:  nickel  in  nickel-  and  nickel-chrome  -steels  can  be 
accurately  determined  by  precipitation  with  dimethyl- 
glyoximc  (this  .).,  1907,  643  and  I'JIT).  A  number  of 
analyses,  both  of  mixtures  of  iron,  nickel  and  chromium 
salts,    and    (if   nickel-    and    nickel-cliionie-steels   arc   given 
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to  shew  the  accuracy  of  the  method.  As  the  nickel 
commonly  used  in  making  such  steels  contains  a  hunt 
1  per  cent,  of  cobalt,  the  author  increases  the  result 
obtained  by  1  per  cent,  of  itself  to  give  the  amount  of 
''commercial  nickel"  in  the  steel.  The  high  price*  of 
the  reagent  will  doubtless  be  reduced  as  the  demand 
for  it  becomes  greater;  but  so  little  is  used  in  an  assay. 
and  the  saving  of  time  by  the  method  is  so  great,  that 
the  process  is  not  really  an  expensive  one. — J.  T.  D. 

"Explosive"    metals    of    the    platinum    group;,    Physico- 

chemiral    investigations    on .     E.    Cohen    and    Th. 

Strengers.     Z.  physik.  Chem.,  190S,  61,  698—752. 

The  residues  left,  after  treatment  with  hydrochloric 
acid,  of  alloys  of  zinc  with  rhodium,  iridium,  and 
ruthenium,  respectively,  possess  to  a  high  degree  explosive 
properties.  The  explosive  property  of  platinum  prepared 
in  this  manner  is  found  to  depend  largely  upon  the  con- 
ditions of  carrying  out  the  experiment,  whilst  from  palla- 
dium and  osmium  no  such  explosive  residues  are  obtain- 
able. The  "  explosive  rhodium,"  which  the  authors 
chose  for  carrying  out  their  investigations  on  account 
of  its  properties  being  specially  highly  developed  in  this 
direction,  was  prepared  by  slightly  varying  Bunsen's 
original  method  (Annalen,  146,  275).  Small  pieces  of 
pure  zinc,  over  which  a  weighed  quantity  of  rhodium 
powder  has  been  sprinkled,  followed  by  a  little  ammonium 
chloride,  are  heated  in  a  porcelain  crucible,  small  quantities 
of  ammonium  chloride  being  added  from  time  to  time. 
The  molten  mass  is  finally  well  stirred  with  a  glass  rod. 
The  contents  of  the  crucible  are  either  poured  into  cold 
water  and  the  flocculent  zinc  oxychloride  washed  from 
the  granular  mass,  or,  preferably,  they  are  allowed  to 
cool  until  the  regulus  has  hardened  sufficiently  to  allow 
of  its  being  separated  from  the  still  fluid  oxychloride. 
The  zinc -rhodium  alloy  is  treated  with  hydrochloric  acid, 
and  after  the  violent  evolution  of  hydrogen  gas  has  ended, 
the  residue  is  washed  by  decantation  and  collected  on  a 
hardened  filter-paper  in  a  Buchner  funnel.  Care  is 
taken  while  washing  to  keep  the  powder  covered  by  the 
liquid,  as  it  is  found  that  in  presence  of  air  and  dilute  acid, 
the  rhodium  is  appreciably  soluble.  The  rhodium  is 
thus  obtained  as  a  shiny  grey  powder,  which  on  heating 
in  a  test-tube  explodes  with  a  flash.  It  loses  its  explosive 
properties  when  heated  gently  for  a  length  of  time. 
Rhodium  was  alloyed  with  other  metals  and  treated 
in  the  same  way  with  hydrochloric  acid;  an  explosive 
residue  however  was  only  obtained  in  the  case  of  a 
cadmium-rhodium  alloy.  The  zinc  still  retained  by  the 
"  explosive  rhodium "  cannot  be  dissolved  out  with 
hydrochloric  acid,  suggesting  therefore  a  case  of  solid 
solution.  Heat  generated  by  the  explosion  is  equivalent 
to  the  calculated  amount  that  would  be  liberated  by  the 
combination  of  the  oxygen  and  hydrogen,  found  occluded 
in  the"  explosive  rhodium."  Ifthisrhodium  (also  iridium) 
be  completely  shut  off  from  contact  with  the  air,  during  its 
preparation,  a  non-explosive  residue  results,  while  in  the 
case  of  ruthenium  an  explosive  product  is  obtained  in 
either  case.  The  residue  of  a  rhodium-lead  alloy,  extracted 
with  nitric  acid,  contains  nitrogen  oxides  and  remains 
explosive  even  when  prepared  out  of  contact  with  the 
air.  When  the  explosive  or  exploded  rhodium  is  placed 
in  hydrochloric  acid,  to  which  is  then  added  nitric  acid, 
both  go  into  solution.  By  using  the  acids  in  the  inverted 
order,  the  two  substances  remain  insoluble.  Tn  both 
cases  the  substances  go  into  solution  after  becoming 
cathodicalK  active  in  a  citric  acid  solution.  The  results 
of  these  investigations  go  to  show  that  the  explosibility 
of  these  bodies  depends  upon  their  power  of  occluding 
an  explosive  mixture  of  hydrogen  and  oxygen.  In  the 
case  of  "  explosive  ruthenium,"  the  possibility  remains 
that  an  unstable  allotropic  modification  of  the  metal  may  be 
produced. — W.  S. 

Copjters ;   Oxygen  content,   eutectics,   density,   capacity  for 

ga*  absorption,  etc.,  of  various ,  in  the  latter  stage 

of    the     refining     operation.     W.     Stabl.     Metallurgie, 
1907,  4,  761—71. 

A  series  of  experiments  undertaken  to  estimate  the 
oxygen   content  of  the  various  coppers,   as  determined 


by  their  fracture,  during  the  poling  operation.  From, 
the  experiments,  details  of  which  are  given,  it  is  concluded 
that  the  coarso-rayed  copper  consists  of  a  eutectic  of 
96-6  per  cent,  of  copper  and  3-4  to  35  per  cent,  of  cuproua 
oxide,  the  average  sp.  gr.  being  8-7312.  The  specific 
gravity  of  the  copper  increases  to  the  end  of  the  first 
period  of  poling  ;  during  the  "  tough  "  poling  the  specific 
gravity  again  decreases.  The  capacity  for  absorbing 
gases  by  molten  copper  increases  with  a  decrease  of 
temperature ;  sulphur  dioxide,  carbon  monoxide  and 
hydrogen,  but  not  carbon  dioxide,  are  absorbed  by  molten 
copper.  For  copper  to  be  used  only  for  casting  purposes, 
this  gas  absorption  is  not  harmful. 


Affinity  of  sulphur  for  a  series  of  metals.       E.   Schutz. 
Metallurgie,  1907,  4,  659. 

The  series  of  Fournet  is  here  confirmed.  The  mixtures 
examined  were  charged  into  crucibles  of  graphite,  for 
low  temperatures  heated  in  a  gas  furnace,  for  high 
temperatures,  in  a  Kryptol  furnace,  the  temperature 
being  indicated  by  Wanner  and  Le  Chatelier  pyrometers. 
Theoretical  proportions  were  used.  Series  Mn  +  FeS: — 
Action  began  at  1495°C.  99-08  per  cent,  of  the  sulphur 
charged,  remained  combined  with  the  iron.  Series 
MnS  +  Fe: — Action  began  at  1355°  C.  Metal  obtained, 
contained  : — Iron,  84-47  ;  manganese,  9-69  per  cent.  -. 
sulphur,  trace.  Matte  obtained,  contained  : — Iron,  3-48  ; 
manganese,  60-07,  and  sulphur,  34-34  per  cent.  Series 
Cu2S-f-Fe: — Metal  obtained  by  reaction  at  1205°, 
contained  : — Copper,  50-46 ;  iron,  42-33  ;  sulphur,  2fi& 
per  cent.  Matte  obtained,  contained: — Copper,  57-15; 
iron,  18-56  ;  sidphur,  23-31  per  cent.  93-6  per  cent,  of  the 
iron  in  the  charge  remained  with  the  copper,  the  matte 
formed,  containing  a  little  more  copper  than  would 
correspond  to  Cu2S,FeS.  Series  2Cu  +  FeS  :— At  1 1 95°  C, 
the  metal  contained  copper:  62-77;  iron,  30-13;  sulphur, 
5-28  per  cent.  The  matte,  copper,  55-9;  iron,  21-11  , 
sulphur,  2T74  per  cent.  Of  the  sulphur,  8506  per  cent, 
of  the  sulphur  in  the  ferrous  sulphide,  united  with  the 
copper.  Series  Sn  +  FeS  : — At  a  temperature  of  1120°  C, 
the  metal  obtained,  contained: — Tin,  92-04;  iron,  5-16; 
sulphur,  252  per  cent.  The  matte  contained  : — 24- 14 
per  cent,  of  tin  ;  47-91  of  iron,  and  27-65  of  sulphur. 
Series  SnS+Fe:—  At  1130°  C,  metal  and  matte  were 
obtained,  containing  the  same  as  the  preceding.  Series 
2Ni  +  FeS:— At  1085°  C,  54-48  per  cent,  of  the  sulphur 
in  the  charge  combined  with  the  nickel,  and  the  rest 
with  the  iron.  Series  Ni2S  +  Fe :— At  1110°  C,  5606 
per  cent,  of  the  sulphur  in  the  charge  combined  with 
the  nickel.  Series  2Ni  +  ZnS:— At  1370°  C,  97-62  per 
cent,  of  the  sulphur  combined  as  zinc  sulphide  originally, 
went  over  to  the  nickel.  Series  Ni2S+Zn: — Yielded 
at  1355°  C.  a  reaction  leaving  93-3  per  cent,  of  the  sulphur 
in  the  charge,  combined  with  the  nickel.  Series 
Zn  +  PbS:— At  1140°  C.  after  the  reaction,  79-24  per 
cent,  of  sulphur  in  the  charge  was  found  combined  with 
the  zinc.  Series  ZnS  +  Pb  :— At  1200°  C,  81-11  per  cent, 
of  sulphur  in  the  charge  was  combined  with  the  zinc. 
Trouble  was  experienced  in  the  case  of  zinc,  owing  to  its 
vaporisation  during  reaction.  Each  metal  was  next  mixed 
with  lead  sulphide,  and  the  relative  amounts  of  lead  reduced 
were  compared.  The  results  were  confirmed  also  by  the 
reducibility  with  hydrogen  under  equal  conditions  for 
copper,  nickel,  and  iron,  and  thus  the  following  series 
was  derived  : — Mn-Cu-Ni-Fe-Sn-Zn-Pb.  The  addition 
of  calcium  sulphide  caused  a  considerable  decrease  in 
the  amount  of  lead  reduced  by  iron  from  lead  sulphide  -. 
barium  sulphide  did  not  show  as  much  effect. 

Iridium  oxides  ;   Dissociation   of .     L.    Wohler   and 

W.  Witzmann.     See  VII. 


Mineral  production  of  the  United  Kingdom  in  1907.     Board 
of  Trade  J.,  March  5,  1907.     [T.R.] 

The  following  tables,   showing  the  output  of  coal  and 
other  minerals  in  the  United  Kingdom  at  mines  worked 


286 


Cl.  X.— metals  and  metallurgy. 


[March  31,  1908 


under  the  Coal  and  Metalliferous  Mines  Regulation  Acts 
during  the  year  1907,  with  comparative  figures  for  the 
preceding  year,  are  extracted  from  an  advance  proof 
of  the  Mines  and  Quarries  General  Report  and  Statistics 
for  1907:  — 

I. — Output  of  Minerals  under  the  Coal  Mines  Regulation 
Acts. 


— 

1906. 

1907. 

Parvtes 

Tons. 
7,199 
251,050,809 

252,275 

2,971,173 

424 

7,342 

8,209,880 

32,816 

2,546,113 

126,675* 

10 

Tons. 
10,297 

Coal    

Clay  and  shale  other  than  fire- 
clay and  oil  shale 

Fire-clay    

Igneous  rock  

267,828,276 

.  320,889 

2,890,197 

146 

Iron  pyrites    

Ironstone  

Limestone 

Sandstone  (including  "ganister") 

7,394 

8,236,118 

22,366 

2,675  779 

128,103* 

Total    

265,204,716 

282,119,565 

*  The  quantity  of  ganister  obtained  was  119,803  tons  in  1906, 
andJ120,193  tons  in  1907. 


Wolframite    discovery    in    India.     Times    Eng. 
March  11,   1908.     [T.R.] 


Suppl., 


While  digging  in  a  band  of  mica  schist  rock,  at  Agargaon, 
25  miles  south-east  of  Nagpur,  wolframite  was  discovered 
fh  some  quartz  stringers,  of  which  the  rock  contains  a 
considerable  number.  The  wolframite  differs  in 
appearance  and  constitution  from  the  best  known 
specimens  ;  on  analysis  it  yields  64'5  per  cent,  of  tungstic 
acid,  which  is  equal  to  that  obtained  from  the  best  ores  of 
Colorado,  In  Agargaon  its  existence  has  been  proved 
in  numerous  stringers  at  intervals  extending  over  a 
length  of  1490  ft.,  and  it  has  been  found  at  opposite 
ends  of  the  mica  schist  rock  ten  miles  apart  from  each 
other. 


Tin  exports  from  the  Federated  Malay  States. 
Trade  J.,  March  5,   1908.     [T.R.] 


Board  ot 


The  following  statement,  showing  the  weight  of  tin  and 
tin  ore  (tin  exported  in  the  form  of  ore  having  betn 
taken  at  70  per  cent,  of  the  gross  weight  of  the  ore) 
exported  from  the  Federated  Malay  States  during  the 
years  1906  and  1907,  is  taken  from  the  "  Selangor 
Government  Gazette  "  : — 


1906. 

1907. 

State. 

Tin. 

Tin 

exported 

in  the  form 

of  ore. 

Total. 

Tin. 

Tin 

exported 

in  the  form 

of  ore. 

Total. 

Pikuls. 

132,870 

116,968 

47,490 

9,420 

Pikuls. 

303,039 

151,655 

30,276 

25.068 

PikuU. 

435,909 

268,623 

77,766 

34,488 

Pikuls. 
99,245 
82,093 
40,199 
12,620 

Pikuls. 

332,141 

191,807 

34,956 

20,575 

Pijculs. 

431,386 

273,900 

75,155 

33,195 

Total    

306,748 

510,038 

816,786 

234,157 

579,479 

813,636 

Note.— 1  Pikul  =  133±  lb. 


II. — Output  of  Minerals  under  the   Metalliferous   Mines 
Regulation  Acts. 


Barytes    

Clay  and  sliale  . .  . 

<Jold  ore    

Gypsum  

Igneous  rock  

Tron  ore 

Lead  ore 

Limestone 

Rock  salt    

Sandstone  

Slate  

.Zinc  ore 

Other  minerals  . .  . 

Total 


1906. 

1907. 

Tons. 

Tons. 

27,827 

30.343 

118,521 

114,525 

17,384 

12.978 

196,143 

195,266 

72,722 

69,871 

j         1,824,415 

1,803,063 

::i  1,226 

31,215 

765,718 

470,263t 

230,558 

243,345 

168,077* 

156,324* 

126,699 

116,570 

22,824 

19. 04  5 

1  11,292 

117.783 

3,712,436 

3,381,491t 

tons 


*  Including  3040  tons  of  ganister  in    1906  and   11,864 
in   1907. 

t  Including  8303  tons  of  calospar. 

X    In  addition,  no  tons  ol  mixed  ores  (containing  arsenic,  copper, 
tin  and  tungsten)  were  obtained. 

In    addition    to    the    above.    I :  •  1 1_-  *  -    quant  il  ics    ill    several 

important  minerals,  such  aa  iron  ore,  limestone,  sand- 
stone, slate,  day,  &c,  are  obtained  from  quarries  under 
the  Quarries  Vet  and  from  other  open  workings,  (he 
returns  from  which  are  not  yet  available.  The  totals 
for  coal,  and  the  ores  <>l  copper,  Lead  and  zinc  are  sub- 
stantially complete. 


Patents. 

Iron  ;    Process   for   purifying .        E.    von    Maltitz, 

Chicago,  111.     U.S.  Pat.  879,480,  Feb.   18,  1908. 

Molten  iron  covered  with  basic  slag  is  placed  in  a 
practically  closed  receptacle,  which  is  then  rotated, 
so  as  to  continuously  expose  a  fresh  surface  of  the  molten 
iron  to  the  action  of  an  oxidising  blast  injected  into 
the  receptacle,  but  without  at  any  time  breaking  up 
the  mass.  When  the  slag  has  taken  up  a  substantial 
quantity  of  iron  oxide,  the  blast  is  cut  off,  and  the  rotation 
continued,  so  as  to  deoxidise  the  molten  iron  and  remove 
iron  oxide  from  the  slag.  Throughout,  no  external 
source  of  heat  is  used. — A.  G.  L. 

Steel;    Process   of,    and   composition    of  matter   employed 

for,  hardening  and  tempering .  B.  .J.  Casterline, 

Assignor    to    Casterline    Cutlery    Co.,  Portland,    Oreg. 

U.S.  Pats.  879,517  and  879,518,  Feb.  18,  1908. 

Tii  k  steel  is  heated  to  "  cherry-redness,"  then  submerged 
and  cooled  in  a  mixture  of:  suit,  2  lb.;  saltpetre,  [  lb.  j 
oarbonate  of  iron,  |  ll>.  :  borax,  S  lb.;  wood  alcohol, 
16  pints  ;  glycerin,  5  quarts;  and  "oil."  .">  gallons. 
Alter  removal  from  this  bath,  the  steel  is  coated  with 

tallow,   and   held  over  B    "  slow  "   fire.       A.  S. 


Steel  rails;  Method  "I  i>iii>ri<rin,/ 
Sheffield.     fJ.S.  Pat.  879,634, 


— .     II.   A.   Hadneld, 
Feb.    is.   1908. 


STEEL  rails  containing  mori    than  <H    per  cent,  of  phos- 
phorus   are  rendered  harder  and  more  resistanl  to  shock 
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by  hotting  them  to  a  tempera turo  of  at  least  850°  C, 
cooling  quickly  to  a  temperature  between  500°  and  700°  C, 
aud  afterwards  cooling  slow  lv  from  this  lower  temperature. 

—A.  S. 


Oatt-iron  ;  Autogenous  soldering  of .  Soc.  L' Acety- 
lene dissous  du  Sud-Est.  Fr.  Pat.  382,463,  Dec.  8, 
1906. 


A  BMAIX  quantity  of  carborundum,  which  may  be  mixed 
with  borax  or  other  Mux.  is  first  dissolved  in  the  molten 
metal  at  the  point  at  which  the  soldering  is  to  be  effected. 
Tbe  small  piece  of  cast-iron  generally  used  to  make 
the  joint  may  also  be  replaced  by  iron  or  steel,  the 
operation  being  finished  as  usual. — A.  G.  L. 


Briquettes   of   iron   or  other  ore,   blast-furnace  slag,   etc.  ; 

Method  of  making .     F.  W.  Diinkelberg.     Fr.  Pat. 

383.157.  Oct.  21,  1907. 

See  Eng.  Pat.  14,538  of  1907  ;  this  J.;  190S,  128.— T.  F.  B. 


Gold,  silver  and  like  dust;  Method  of  and  apparatus  for 

recovering from   jewellers'    and   others'    washings 

or  slop  liquids.     A.    Aston,    Birmingham.     Eng.    Pat. 
3557,  Feb.  13    1907. 


The  liquid  containing  the  valuable  dust  is  passed  by 
gravity  through  successive  filters  formed  of  coke-breeze, 
>awdust,  etc.,  resting  on  false  bottoms.  In  some  of  these 
filters  the  flow  of  the  liquid  is  upwards.  The  liquid  is 
evenly  distributed  over  the  filters  by  means  of  perforated 
plates,  which  may  be  faced  with  feit  or  baize. — A.  G.  L. 


[Zinc]  sulphide  ores  ;  Method  of  treating  poor .     A. 

Holdsworth,    London.     Eng.    Pat.    25,574,    Nov.     13, 
1906. 


Poor  sulphide  ores  are  powdered  and  mixed  with  a 
quantity  of  sulphuric  acid  equivalent  to  the  sulphur 
they  contain  so  as  to  give  a  stiff  dry  mixture.  •  For 
this  purpose  the  acid  may  be  added  at  once  as  acid  of 
60°  B.,  or  it  may  be  diluted  with  water,  or  else  the  addition 
may  take  place  in  stages,  and  the  ore  may  be  dried  after 
each  addition.  The  mixture  is  then  heated  to  a  red 
heat,  and  afterwards  extracted  with  water  or  dilute 
sulphuric  acid. — A.  G.  L. 


Drying  air  blast  for  metallurgical  purposes.  F.  W. 
Harbord,  Englefield  Green,  Surrey.  Eng.  Pat.  10,525, 
May  6,   1907. 

The  air-blast  is  dried  by  leading  it  through  a  chamber 
containing  bricks  of  dried  peat,  or,  less  conveniently, 
trays  of  dried  clay  or  other  earthy  material.  The 
arrangement  of  the  chambers  is  similar  to  that  claimed 
in  Eng.  Pat.  25,112  of  1906  (this  J.,  1907,  1282).— A.  G.  L. 


[Chromium  oxide]  ;     Metallurgical   process   [for   reducing 

].     F.  von  Kiigelgen  and  G.  O.  Seward,  Holcombs 

Rock,    Ya.,    Assignors    to    Electro    Metallurgical    Co., 
\Y.  Va.     U.S.  Pat.  878,966,  Feb.  11,  1908. 

The  metallic  ore  or  compound  (chromium  oxide)  is  mixed 
with  the  phosphide  of  a  metal,  "  which  in  its  phosphide 
is  chemically  inert."  The  mixture  is  then  heated  until 
the  metallic  ore  or  compound  is  reduced,  the  metal  of 
the  phosphide  combining  with  the  reduced  metal 
(chromium). — A.  G.  L. 


Copper  ore  ;    Process  for  the  reduction  of .    L.  Durand, 

Dumont,  N.J.,  Assignor  to  R.  O.  Cnrrie,  New  York. 
U.S.  Pat.  879.530,  Feb.  18,  1 90S. 

The  oopper  in  the  ore  is  first  converted  into  a  spongy 
state  bj'  the  action  of  reducing  gases.  The  spongy 
copper,  mixed  with  a  flux,  is  then  smelted  in  a  separate 
chamber  placed  at  the  bottom  of  the  reducing  chamber, 
by  means  of  reducing  gases  at  a  high  temperature.  The 
molten  copper  and  slag  are  drawn  off  separately,  and  the 
reducing  gases,  which  are  now  at  a  lower  temperature, 
are  utilised  to  convert  a  fresh  charge  of  ore  to  the  spongy 
condition. — A.  G.  L. 


Copper  and  other  ores  ;    Smelting- furnace  for .    H.  H. 

Freeman,  Wilkinsburg,  Pa.     U.S.  Pat.  879,623,  Feb.  18, 
1908. 

The  apparatus  comprises  a  smelting  furnace  and  a  water- 
jacketed  gas-producer.  The  gas  from  the  producer 
passes  to  tuyeres  at  the  hearth  of  the  smelting  furnace. 
Steam  is  generated  in  the  water-jacket  and  operates 
an  injector,  at  the  upper  part  of  the  smelting-furnace, 
thereby  producing  suction  in  ths  smelting  chamber. — A.  S. 


Tin-scrap  ;     Reclaiming .     E.  A.  Sperry,  Brooklyn, 

N.Y.     U.S.  Pat.  879,596,  Feb.  18,  1908. 

The  tin  is  concentrated  by  electrolysis  in  alkaline  solution. 
The  "  black  scrap "  is  removed,  and  the  impure  tin 
treated  with  chlorine  in  the  presence  of  anhydrous  stannic 
chloride.  The  excess  of  chlorine  is  then  removed,  and 
the  stannic  chloride  distilled  from  the  residue. — A.  G.  L. 


Antimony  ores  ;    Process  and  apparatus  for  treating 
E.  Chatillon.     Fr.  Pat.  382,504,  Oct.  3,  1907. 


The  furnace  is  said  to  render  it  possible  to  treat  finely- 
divided  antimony  ores,  .and  to  obtain  directly  metallic 
antimony,  antimony  oxides,  sulphides,  etc.  ft  consists 
essentially  of  two  cupola  furnaces,  a  and  r.  placed  side 
by  side,  and  having  a  common  crown,  e.  Below  each 
chamber  is  placed  a  smaller  chamber,  k,  into  which  cinders 
and  gangue  from  the  main  chambers  are  allowed  to  drop 
from  time  to  time.  The  air  necessary  for  combustion 
passes  through  these  lower  chambers,  entering  the  main 
chambers  through  the  flues,  /,  g,  h,  i,  whilst  the  cooled 
cinders  fall  from  time  to  time  into  trucks,  n,  n,  placed 
below  the  furnace.  Alternate  layers  of  fuel  and  ore 
are  charged  on  to  the  grills  placed  in  the  main  chambers  ; 
very  finely  divided  ores  are  charged  on  to  the  projections, 
//.  '/.  r,  at  the  top  of  the  furnace,  which  serve  as  auxiliary 
hearths.  The  products  of  combustion,  <arrying  anti- 
monial  vapours,  leave  the  furnace  as  shown  by  the  arrows, 
and  are  conducted  through  a  number  of  hearth  furnaces 
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containing  antimony  sulphide,  with  which  they  react 
to  give  the  desired  compound  ;  or  they  may  be  used  to 
heat  crucibles  containing  antimony  ores,  etc.  The  gases 
are  then  cooled  by  passing  through  a  chamber  containing 
vessels  of  running  water.  Finally  the  gases  pass  through 
other  chambers  containing  bags  filled  with  cotton,  etc., 
in  which  they  deposit  antimony  fumes. — A.  G.  L. 


TOCATHOOt 


Graphitic   minerals ;   Utilisation   of   — 
382,867.     See  VII. 


etc.     Fr.    Pat. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(J.)— ELECTRO-CHEMISTRY. 

Hydrochloric  acid ;    Electrolysis  of  solutions  of  -pure . 

E.  Doumer.     Compt.  rend.,  1908,  146,  329—331. 

When  a  solution  of  hydrogen  chloride  is  electrolysed,  the 
theoretical  weight  of  hydrogen  is  evolved  at  the  negative 
electrode  and  a  mixture  of  chlorine  and  oxygen  at  the 
positive  electrode.  The  proportion  of  oxygen  increases 
in  weaker  solutions  of  acid,  reaching  as  much  as  one- 
quarter  of  the  whole.  This  liberation  ot  oxygen  cannot 
be  attributed  to  the  secondary  action  of  the  chlorine 
formed  on  the  solvent  water  ;  on  the  contrary  the  chlorine 
combines  with  a  certain  amount  of  the  oxygen  forming 
oxides.  When  silver  or  mercury  anodes  are  employed, 
which  fix  the  chlorine,  a  larger  volume  of  oxygen  is 
obtained  than  with  platinum  anodes.  Not  only  the 
hydrochloric    acid    but    also    the    water    is    decomposed 

electrolytically.     The  ratio  -~   where  v  is  the   volume  of 

oxygen  and  V  that  of  hydrogen  enables  the  ionisation 
factor — that  is  the  ratio  of  the  ions  derived  by  electrolysis 
of  the  water  to  the  total  number  of  ions — to  be  calculated. 
This  approximates  in  dilute  solutions  of  acid  to  nearly 
one-half.— E.  F.  A. 

Chloroplalinic  acid  ;     Preparation  of by  electrolysis, 

from  platinum  black.     H.  C.  P.  Weber.     Bull.  Bureau  of 
Standards,  U.S.A.,  1908,  4,  365—3(57. 

The  platinum  is  prepared  for  electrolysis  by  dissolving 
platinum  scraps  or  platinum  sponge  in  aqua  regia.  The 
excess  of  acid  is  removed  by  evaporation  or  neutralisation, 
and  the  platinum  solution  reduced  by  zinc  or  an  alkali 
formate,  preferably  the  latter.  The  precipitated  platinum 
is  then  treated  with  a  little  dilute  hydrochloric  acid 
to  remove  iron.  The  washing  of  the  platinum  precipitate 
is  continued  in  the  electrolytic  apparatus,  which  consist 
of  a  cylindrical  tube,  4  cm.  in  diameter  and  35  cm.  long, 
the  bottom  of  the  tube  ending  in  a  narrow  siphon  tube 
of  4  mm.  bore.  The  anode  consists  of  a  thin  platinum 
disc  perforated  by  fine  pin  holes  and  resting  on  a  bedding 
of  glass  beads  at  the  point  where  the  tube  begins  to 
narrow.  A  piece  of  platinum  wire  is  welded  to  the  disc 
and  staled  through  the  walls  of  the  tube,  to  the  end  of  a 
glass  tube  which  is  carried  to  the  top  of  the  apparatus 
;iinl  filled  with  mercury  to  insure  contact  for  the  current. 
The  cathode  chamber  consists  of  a  poious  porcelain  filter, 
18  cm.  long  and  25  mm.  diameter,  suspended  by  its  rim 
to  three  notches  pressed  into  the  glass  5  cm.  from  I  he  top 
of  the  tube.  A  sheet  of  platinum,  4  to  5  cm.  long  and 
2  to  3  cm.  wide,  suspended  by  a  plal  mum  wire  which 
passes  through  a  glass  tube,  sirvis  as  tin  cathode.  The 
mouth  of  the  tube  is  covered  by  a  watch  glass  in  which 
is  sealed  the  glass  tube  carrying  the  cathode.  The 
whole  apparatus  is  suspended  in  a  long  Oylindei  and  can 
b3  cooled  by  running  water  when  currents  such  as  S  to  JO 
amperes  are  used.  The  current  may  be  taken  Erom  a, 
120-volt  direct-current  lighting  circuit  with  a,  number  of 
incandescent  lamps  in  parallel  with  each  other  and  ill 
series  with  the  cell.  The  platinum  is  placed  on  the  anode 
plate  and  covered  with  concentrated  hydrochloric  acid 


•""WOTJin 


CATHODE  _r 


to  the  level,  S.  The  porous  cylinder  is  filled  to  the  top 
with  hydrochloric  acid.  In  an  experiment  extending  over 
4^  hours  at  8  amperes.  64  grms.  of  platinum  were  dissolved. 
When  the  height  of  the  hydrochloric  acid  column  is 
properly  adjusted  in  the  anode  cell,  the  heavy  chloro- 
platinic  acid  solution  is  delivered  at  the  tip  of  the  siphon,  S, 
drop  by  drop.  In  concentrating  the  solution  of  chloro- 
platinic  acid,  chlorine  is  passed  through  it  for  some  time 
to  insure  freedom  from  platinous  compounds. — W.  S. 

Nickel   and    zinc  ;   Electrolytic  separation   of .        F. 

Foerster  and  W.  Treadwell,  jun.     Sec  XXIII. 

Patents. 

Vessels  for  containing  fused  salts  during  elect  rob/sis.     S.  O. 
Cowpcr-Coles,  London.     Eng.  Pat.  3982,  Feb!  18,  1907. 
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The  vessel  consists  of  an  outer  iron  shell,  b,  which  is 
mounted  on  a  shaft,  r.  rotated  by  the  gearing,  e,  and  an 
inner  lining  of  liquid  metal,  such  as  mercury,  lead,  or  a 
suitable  low-melting  alloy.  Under  the  action  of  centri- 
fugal force,  the  metal  applies  itself  to  the  inside  of  the 
outer  shell,  as  shown  by  the  dotted  line,  p.  The  liquid 
metal  is  supplied  continuously  through  a  hollow  screw,  I, 
attached  to  the  hollow  carbon  electrode,  j,  the  gearing,  o, 
and  nut,  n,  being  designed  to  lower  the  electrode  slowly 
into  the  fused  salt,  pl,  such  as  sodium  chloride,  which  is 
supplied  through  the  tube,  bl.  Chlorine  escapes  through 
the  pipe,  <],  and  the  alloy  of  liquid  metal  and  sodium 
passes  away  into  the  annular  trough,  /,  and  through  the 
pipe,  g,  into  the  vessel,  h.  in  which  the  sodium  is  extracted 
in  the  form  of  caustic  soda  by  the  action  of  water.  The 
current  is  supplied  through  the  wire,  c1,  and  conveyed 
away  through  the  brushes,  c2. — B.  X. 


Batteries  :     Storage .     H.   E.   R.  Little,  New  York, 

L'.S.A.     Eng.  Pat.  13,983,  June  17,  1907. 

A  solution  of  a  halogen  salt,  such  as  zinc  bromide,  is 
employed  as  the  electrolyte,  and  a  liquid  solvent,  such 
as  carbon  tetrachloride,  chloroform,  etc.,  heavier  than 
and  not  mixing  with  the  electrolyte,  is  used  for  dissolving 
the  electro-negative  radical.  Carbon  electrodes,  separated 
by  perforated  rubber  plates  and  a  layer  of  asbestos,  are 
employed,  aud,  during  the  charging  of  the  cell,  zinc  is 
deposited  on  the  upper  electrode,  while  the  bromine  is 
removed  from  the  electrolyte  by  the  liquid  solvent,  the 
zinc  and  bromine  again  combining  together  during  the 
di«  harge. — B.  X. 


Battery  ;  Alkaline  storage  —  -.  T.  A.  Edison,  Llewellyn 
Park,  Orange,  X.J.,  Assignor  to  Edison  Storage  Battery 
Co..  West  Orange,  X.J.  U.S.  Pat.  879,612,  Feb.  18, 
1908. 

The  alkaline  electrolyte  is  obtained  free  from  albuminous 
or  gelatinous  matter,  and  thus  rendered  non-foaming,  by 
filtering  the  solution  through  a  medium  of  very  fine 
porosity,  such  as  bone-black,  the  latter  being  first  subjected 
to  the  purifying  effect  of  a  hot  caustic  solution,  followed 
by  washing  with  water. — B.  N. 


Electrolytic  apparatus.  A.  J.  Boult,  London.  From 
Elektrizitats  A.-G.  vorm.  Schuckert  und  Co.  Eng.  Pats. 
3000  and  3000a,  Feb.  6,  1907. 

i.  Pat.  181,656  of  1904  ;  this  J.,  1907,  1016.— A.  S. 


Textile,  fibres  or  materials  ;    Treating ,  <kc.     Eng.  Pat. 

3184,  Feb.  8,  1907.     -See  V. 


Electric  lamp*  ;    Incandescing  bodies  for .     Eng.  Pats. 

4364  and  24^232.     ,S'ee  II. 


Electric   lamps   having   incandescing   bodies   of    refractory 
metal.     Eng.  Pat.  24,233.     <S'ce  II. 

filaments  for  electric  lamps,  etc.     Fr.  Pats.  382,898,  382,899 
and  382,922.     -S'ee  II. 


(B.J-ELECTRO-METALLURGY. 

Patents. 

Tvtwa;    Ebaric .     A.  Rev  nolds,  London.     Eng. 

Pat.  3914,  Feb.  16",  1907. 

geiteration   of   heat   in   metallurgical   furnaces, 
one  or  hiore  electiic  heating  elements  are  embedded  iu  the 


charge  or  in  the  walls  or  floor  of  the  furnace.  The  heating 
element  consists  of  a  pot  or  tube  of  carbonaceous  material, 
such  as  plumbago,  in  the  upper  part  of  which  is  a  sleeve 
of  refractory  insulating  material.  A  carbon  rod  is  mounted 
in  this  sleeve  so  that  it  can  be  moved  up  and  down  inside 
the  plumbago  tube,  and  this  rod  forms  one  electrode. 
The  other  electrode  is  formed  by  the  bottom  of  the  plum- 
bago tube  or  by  a  short  carbon  rod  fixed  thereto.  The 
heat  is  generated  by  an  arc  struck  between  the  electrodes, 
or  by  separating  the  latter  by  means  of  a  resistance 
material.  The  cross-section  of  the  resistance  material 
may  be  reduced  by  partially  filling  the  space  between  the 
electrodes  with  a  refractory  insulating  substance,  such  as 
carborundum  or  siloxicon.  In  the  case  of  a  plumbago 
tube,  embedded  in  the  furnace  wall,  the  end  of  the  tube 
is  closed  by  a  carbon  plug,  which  acts  as  one  of  the 
electrodes. — B.  N. 


Zinc-furnace  j 


[Electric ].     G.    H. 

382,872,  Oct,  14,  1907. 


Gin.     Fr.    Pat. 


The  furnace  is  an  electrical  induction  furnace,  the  primary 
circuit  consisting  of  windings  of  copper  wire,  c,-and  the 
secondary  circuit  of  a  bath  of  molten  iron  contained  in 
the  two  distillation  chambers,  a,  which  communicate 
by  the  channel,  b,  also  filled  with  molten  iron.  The 
insulated  copper  wire  is  protected  from  radiated  heat  by 
water-cooled  plates,  e,  between  which  and  the  windings 
are  channels  through  which  cold  air  is  passed.  The 
mixture  of  zinc  ore  and  carbon  is  charged  mechanically 
into  the  distillation  chambers,  a.  Molten  zinc  condenses 
in  the  first  condensation  chambers,  m,  which  are  at  a 
temperature  of  500 — 700°  C.  Further  condensation  is 
effected  in  the  second  condensation  chambers,  «,  and 
the  vapours  then  deposit  zinc-dust  in  further  chambers,  p, 
before  they  pass  into  the  chimney  (not  shown).  At  the 
end  of  the  distillation,  the  zinc  is  run  out  of  the  con- 
densation chambers  by  tilting  the  furnace,  and  the 
residues  in  the  distillation  chambers  are  rabbled  off, 
without  interrupting  the  heating.  The  lining  of  the 
furnace  consists  of  bricks  of  dolomite  and  magnesia. 

—A.  G.  L. 


Electroplating.     S.  O.  Co wper- Coles,  London.     Eng.  Pat 
17,717,  Aug.  2,   19(17 

The  articles  to  be  plated  arc  clamped  in  a  frame,  which 
is  provided  at  its  ends  with  trunnions,  the  latter  being 
supported  in  bearings  fixed  to  the  sides  of  the  bath. 
The  frame  may  be  clamped  in  any  desired  position,  in 
order  to  vary  the  inclination  of  the  articles  in  the  bath. 
The  level  of  the  electrolyte  is  varied,  by  allowing  the 
liquid  to  flow  continuously  in  and  out  of  the  bath,  so 
that  certain  parts  of  the  articles  are  covered  for  a  greater 
length  of  time,  and  therefore  receive  a  thicker  coating, 
without  showing  any  line  of  demarcation  in  the  deposit. 


Metallic  [copper -nickel]  ores  or  mattes  ;    Process  of  treating 

.     E.  Giinther  and  R.  Franke,  Eisleben,  Germany. 

U.S.  Pat.  879,633,  Feb.  18,  1908. 

CorpER-MtKEi.  matte  i.s  used  a.-,  anode  in  an  electrolyte 
containing  copper  chloride,  aii  alkali  chloride,  and  free 
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hydrochloric  acid,  whereby  copper  is  deposited  at  the 
cathode.  Copper  chloride  is  added  to  the  electrolyte 
during  the  electrolysis.  When  the  electrolyte  Is  sufficiently 
enriched  in  nickel,  it  is  separated  from  the  solid  residue 
of  the  anode,  and  subjected  to  electrolysis,  with  insoluble 
anodes,  for  the  purpose  of  separating  the  main  quantity 
of  the  copper.  The  remainder  of  the  copper  is  chemically 
precipitated  from  the  solution,  and  then  the  latter  is 
electrolysed  with  itisoluble  anodes  to  obtain  pure  metallic 
nickel.  The  chlorine  produced  at  the  anode  is  utilised 
for  producing  copper  chloride  from  suitable  copper  ores 
for  use  in  the  first  stage  of  the  process. — A.  S. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Fatly  acids  ';,     Eslerificalion  constants  of  the  normal  — 
J.  J.  Sudborough  and  J.  M.  Gittins.     Sec  XXIV. 


Oxidising  and  fat-hydrolysing  bacteria.     E.  de  KruyiT.     See 
XXIV. 


Patents. 


Fats,  oils,  and  other  fatty  substances  ';    Extraction  of . 

E.  Berliner.     Fr.  Pat.  383,231,  Oct.  23,  1907. 

See  Eng.  Pat.  23,146  of  1907  ;  this  J.,  1908,  168.— T.  F.  B. 


Soaps  and  mixtures  containing  soap  ;;    Preparation  of . 

The  Karsam  Soap  Co.,  Ltd.     Fr.  Pat.  383,250,  Oct.  24, 
1907.     Under  Int.  Couv.,  Nov.  5,  1906. 

See  Eng.  Pat.  24,822  of  1906 ;  this  J.,  1907,  1244.-T.  F.  B. 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(.4.J— PIGMENTS,    PAINTS. 

Patent. 

Zinc  compounds  suitable  for  paints  ;•    Process  for  the  manu- 
facture of .     J.  C.  A.  Meyer.     First  Addition,  dated 

Dec.   28,    1906,   to  Fr.   Pat.   373,027,   March   6,    1906 
(this  J.,  1907,  701). 

The  use  of  sulphuric  acid,  alone  or  mixed  with  acetic 
acid,  in  place  of  the  acetic  acid  used  in  the  main  patent, 
is  claimed. — A.  S. 

(/;.)— RKSINS,  VARNISHES. 

Patents. 

Turpndinr  from  gum  and  rosin  ;  Still  for  extracting . 

('..    F.    Williamson,    Sa vaimab,    Ca.       U.S.    Pat.    878,701, 
Feb.   11,   1908. 

A  keoulatki)  stream  of  watei  ;s  conveyed  by  a  pipe 
controlled  l>y  a  valve,  from  iln-  worm-tub  to  the  head  of 
the  "kettle,"  or  still.— W.  11.  0. 


Lac  ;    Process  for  the  preparation  of  an  artificial  . 

H.  Enselhardt  and  U.  Beyersmann.     Fr.  Pat.  383,181, 
Oct.  22,   1907.     Under  Int.  Conv.,  Feb.  25,   1907. 

The  process  consists  in  heating  resins  at  ordinary  or 
increased  pressure  with  small  quantities  of  aldehydes, 
simple  or  polymerised.  For  example,  6  kilos,  of  colophony, 
3  kilos,  of  gum  sandarac,  and  1  kilo,  of  gum  elemi  are 
melted,  and  50  grins  of  paraformaldehyde  are  adtled.  The 
mass  is  heated  until  it  becomes  clear.  The  product  is 
soluble  in  all  the  usual  solvents. — A.  S. 


(C.)~ INDTA-RUBBER,  &c. 


Cryptoslegia  grandiflora  rubber  from  India.     Bull.   Imp. 
Inst.,  J  907,  5,  371—374. 

The  three  samples  of  rubber  examined  gave  the  following 
results  : — 


Source. 

Moisture. 

Caoutchouc. 

Resin. 

Insoluble 
impurity. 

Jalaun   

Bombay 

Per  cent. 
!        24-7 
55 
36 

1 

Per  cent. 
67-4 
79  9 
64-3 

Per  cent. 

5-9 

8-5 

101 

Per  cent. 

20 

61 

14-1 

The  samples  from  Madras  and  Jalaun  were  valued  at 
2s.  4d.  and  Is.  6d.  per  lb.  respectively  in  London  (August, 
1903).  The  sample  from  Bombay  contained  7-9  per  cent, 
of  proteins  and  yielded  8-22  per  cent,  of  ash.  In  May, 
1906,  it  was  valued  at  3s.  6d.  per  lb.'  as  against  5s.  4cl. 
per  lb.  for  fine  hard  Para  rubber. — A.  S. 


Ccara  rubber  in  Portuguese  East  Africa.     Report  by  W.  If. 
Johnson.     Bull.  Imp.  Inst.,  1907,  5,  401—422. 

An  account  is  given  of  experiments  made  with  a  view  of 
ascertaining  whether  sufficient  rubber  could  be  extracted 
from  Ceara  (Manihot  Glaziovii)  trees  to  allow  of  their 
being  profitably  cultivated  in  Portuguese  East  Africa,  and 
also  to  determine  the  method  of  tapping  which  would 
furnish  the  maximum  yield  of  rubber  with  the  minimum 
amount  of  damage  to  the  tiees.  The  detailed  results  are 
set  out  in  tables,  but  it  is  not  considered  possible  yet  to  state 
definitely  which  method  of  tapping  will  yield  the  best 
results.  At  present  the  total  average  yield  of  dry  rubber 
per  tree  is  112-5  grms.  composed  of  almost  equal  propor- 
tions of  "  biscuit  "  and  "  scrap."  There  are  175  trees  per 
acre,  so  that  the  total  yield  of  dry  rubber  per  acre  is  about 
19-69  kilos.,  of  a  probable  value  of  £10  2s.  7d.  As  the 
trees  were  grown  under  unfavourable  conditions,  and  as 
they  may  be  tapped  at  least  twice  and  possibly  three  times 
a  year,  the  prospects  of  profitably  cultivating  the  (Vara 
rubber  tree  in  Portuguese  Bast  Africa  are  hold  to  he 
distinctly  favourable. —  A.  S. 


XIV.  -TANNING,  LEATHER,  GLUE,  SIZE. 

Pat  k  nts. 

Tanning;   Preparation  for  ust  in    — .     P.  L.  Aslanoglon, 
Smyrna.     Eng.  Pat.   13,879,  June  15,  1907. 

A  BEMl-UQCin  or  dry  extract  ol  valonia  is  obtained  by 
placing  valonia  in  a  diuest.r  containing  water  at  100'  ('., 
ami  allowing  the  temperature  to  fall  to  75° — 86°  ('..  a 
which  it  is  maintained  for  at  least  I  hour.  The  liquid 
extract  is  then  partially  decolorised,  if  necessary,  bj 
treatment  with  sulphur  dioxide,  filtered,  and  evaporated 
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to  the  consistency  of  thiok  treacle.  If  a  dry  extract  be 
required,  the  semi-liquid  preparation  is  evaporated  to 
dryness  in  a  vacuum  pan. — A.  S. 


Skins  :  Process  for  the  preparation  of for  the  manu- 
facture of  leather.  K.  Leconte  pere.  Fr.  Pat.  383,273. 
Oct  24,  1!K>7. 

The  skin*  aro  treated  in  a  weak  hath  of  sulphurous  acid 
before  tanning. — A.  S. 

Leather  ;   Manufacture  of .     S.  H.  Knight  and  C.  T>. 

Lightbond.     Fr.  Pat.  383.301,  Oct.  28,  1907. 

Leather  for  decorative  puiposes  is  prepared  from  the 
membrane  of  the  stomachs  ol  animals,  which  membrane 
in  its  natural  condition,  a  wrinkled  surface.  The 
membrane  is  tanned  in  the  usual  manner,  washed,  dyed, 
and  dried. — A.  S. 


Tanning,  tawing,  or  preparing  leather  and  shins.  W.  P. 
Thompson.  Fr.  Pat.  383,363,  Oct.  28,  1907.  Under 
Int.  Conv..  Oct.  30,  1906. 

See  Ena.  Pat.  24,189  of  1906 ;  this  J.,  1907,  627.— T.  F.  B. 


XV.— MANURES,  &c. 

Soil  carbonates  ;    Action  of  water  and  aqueous  solutions 

■upon  .     F.  K.  Cameron  and  J.  M.  Bell.     Bureau 

of  Soils,  U.S.  Dept.  Agr  ,  Bull.  No.  49,  1907. 

The  solubility  of  calcium  sulphate  and  phosphates  has 
been  recorded  previously  (this  J.,  1907,  1207),  and  the 
authors  now  give  the  results  of  their  investigation  on  the 
solubility  of  the  alkaline-earth  carbonates  found  in  soils. 
Of  the  two  commonly  occurring  forms  ot  calcium  car- 
bonate, calcite  is  the  stable  form  at  ordinary  tempera- 
tures, whilst  in  concentrated  salt  solutions  or  at  the 
higher  temperatures,  aragonite  is  probably  the  stable 
phase.  An  increase  in  the  solubility  of  calcium  carbonate 
in  water  takes  place  constantly  if  increasing  quantities  of 
sodium  sulphate  be  added.  The  solubility  of  the  car- 
bonate, at  25°  C,  is  about  six  times  as  great  in  saturated 
sodium  sulphate  solution  as  in  saturated  sodium  chloride 
solution.  A  new  solid  phase,  2CaS04,3Na2S04,  appears 
when  solutions  containing  sodium  sulphate  and  chloride 
are  saturated  with  carbon  dioxide  in  the  presence  of 
calcium  carbonate.  The  presence  of  ammonium  salts  in 
solution  increases  the  solubility  of  the  carbonate,  upon 
which  other  calcium  and  magnesium  salts  have  also  a 
solvent  action.  Magnesia  dissolves  in  water  at  a  tem- 
perature of  20°  C.  to  the  extent  of  about  10  mgrms.  per 
litre,  and  the  solubility  is  augmented  by  the  presence  of 
various  salts,  including  magnesium  salts.  In  solutions 
containing  sodium  sulphat3,  the  solubility  of  magnesium 
carbonate  increases  as  the  concentration  of  the  sodium 
salt  is  increased. — W.  P.  S. 

Patent. 

Bvdrofluoxilicic   acid  and  fluosilicates,    etc.     Addition    to 
Fr.  Pat.  375,989.     See  VII. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

'  ;   Theory   of   inversion   of .     J.    Meyer.     7. 

physik.  Chem.,   1908,  62,  59—88. 

Hitherto,  the  hydrolysis  of  sucrose  has  been  regarded 
as  an  instance  of  a  simple  moiiomolecular  reaction,   but 


the  author  points  out  that  such  cannot  be  the  case, 
since  tho  reaction-products,  dextrose  and  htvulose,  are 
mutarotatory  ;  he  has  deduced  equations  whereby  tho 
rotation  of  the  solution  and  the  concentration  of  each 
component,  at  any  instant,  may  be  calculated  from 
the  reaction-constants  and  the  specific  rotations  of  the 
components.  Employing  a  and  /3-glucose,  the  author 
has  determined  tho  conversion  constants  of  the  reversible 
reaction, 

fc, 

a-glucose  ^  p-glucose, 


at  1S°  and  25°  G,  in  neutral  and  in  0-02  N  hydrochloric 
acid  solutions.  The  results  showed  that  the  constants, 
k\  and  k2,  are  proportionally  increased  to  about  the 
same  extent  by  rise  of  temperature  or  addition  of  acid  ; 
hence,  the  equilibrium  point  is  practically  independent 
of  temperature  or  presence  of  acid.  The  constants 
obtained  by  working  with  a-and  j3-glucose  respectively, 
i  agreed  very  closely,  thus  indicating,  that  in  a  glucose 
solution  of  constant  rotation,  there  is  not  a  third  glucose 
modification  but  only  the  equilibrium  mixture  (a+j3)- 
glucose.  At  present,  only  one  modification  of  fructose 
— a-fructose — is  known ;  hence,  it  is  only  possible 
to  observe  the  approach  to  the  equilibrium-state  from 
one  side.  The  author  has  done  this,  under  the  same 
conditions  as  for  glucose,  and  has  obtained  the  sum 
of  the  conversion  constants  {k1+k2).  Investigation  of 
the  hydrolysis  of  sucrose  (at  18°  and  25°  C,  in  0-02  N 
hydrochloric  acid  solution)  showed  that,  at  first,  the 
hydrolysis  does  not  conform  to  the  equation  of  a  simple 
monomolecular  reaction,  but  that  after  about  4 — 5  per 
cent,  of  the  total  change  of  rotation  has  occurred,  the 
hydrolysis  approximates  very  closely  to  this.  The  true 
inversion  constant  for  an  8  per  cent,  sucrose  solution  in 
0-O2  N  hydrochloric  acid  was  found  t*>  be  0-000050  at  18°, 
and  0-000150  at  25"  C— L.  E. 


Starch  ;  Properties  of  pure .      L.  Maquenne.     Compt. 

rend.,  1908,   146,  317—318. 

The  perfect  solution  of  soluble  starch  recorded  bv 
Fouard  (this  J.,  1908,  238)  which  lacks  all  colloidal 
properties  and  deposits  a  clotted  substance  on  standing 
has  been  already  described  by  Maquenne  and  Roux 
as  amylose  (this  J.,  1905,  630  ;  1906,  192).  Pure  amylose 
prepared  perfectly  free  from  mineral  impurities  gives 
absolutely  limpid  aqueous  solutions,  not  coagulated  by 
electrolysis,  which  pass  through  the  usual  filtering  mem- 
branes, including  the  Chamberland  filter,  in  the  same 
manner  as  a  salt  solution.  The  clouding  of  the  solution  and 
precipitation  of  "artificial  starch,"  observed  by  Fouard, 
have  already  been  described  by  the  author  under  the 
term  "  reversion "  and  attributed  to  polymerisation. 
The  change  is  truly  reversible,  as  the  precipitate  dissolves 
in  water  under  pressure. — E.  F.  A. 


Patents. 


Sugar ;  Apparatus  for  the  treatment  of in  the.  centri- 
fugal drying  machine.  J.  W.  Macfarlane,  Cathcart, 
N.B.     Eng.  Pat.  10,196,  May  2,  1907. 

High-pressure  steam  is  led  into  one  or  more  chambers 
of  the  usual  type  of  superheater,  and  passes  through 
a  restricted  opening,  regulated  by  a  stop  valve  or 
adjustable  plug,  into  a  vertical  helical  pipe  coil 
arranged  within  the  chamber.  From  the  top  of  this 
coil  the  steam  passes  through  a  stop-valve  into  a  pipe 
from  which  it  is  discharged  through  a  nozzle  into  the 
basket  of  the  centrifugal  apparatus  through  a  hole  in  the 
cover  of  the  basket.  This  nozzle  does  not  project  through 
the  cover  which,  being  divided  into  approximately  serai- 
circular  halves,  is  thereby  enabled  to  slide  clear  in  guides 
inclined  at  an  angle  to  each  other.  When  the  apparatus 
is  not  in  use,  any  condensed  water  in  the  coil  will  drop 
out  through  the  restricted  opening,   whence  it  may  be 
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drained  off  by  a  steam-trap.  By  these  means  minimum 
waste  in  cleansing  the  sugar  results,  and  loss  and  cooling 
of  superheated  steam  is  prevented. — J.  W.  G. 

Lacvulose,  glucose,   etc.;   Process  of  making .      F.    L. 

Stewart,  Murrvsville,  Assignor  to  S.  E.  Gill,  Pittsburg, 
Pa.     U.S.  Pat!  879,422,  Feb.  18,  1908. 

Jerusalem  artichokes  are  reduced  to  pulp,  which  is 
heated  with  water  and  oxalic  acid,  an  alkaline  salt  beinc; 
then  added  to  the  mass  to  neutralise  it.  The  saccharine 
solution  is  separated  from  the  pulp  and  insoluble  pre- 
cipitate, acidified  with  tannic  acid,  clarified  by  means 
of  a  soluble  silicate,  neutralised  with  an  alkaline  salt, 
heated,  filtered  through  bone-black  and  finally  concen- 
trated.—T.  H.  P. 

Mother-syrups  and  massecuites  of  sugar  houses  and 
refineries;  Process  and  apparatus  for  the  filtration  of 
— .     J.  Dolignon.    Fr.  Pat.  382,377,  Sept.  28,  1907. 

The  object  of  this  invention  is  to  recover  the  fine  crystals 
which  pass  through  the  sieves  of  the  centrifugal  machine. 
The  mother-syrup  or  malaxed  low  product  massecuite 
after  being  heated  to  render  it  more  fluid,  flows  to  a 
vessel  provided  with  a  number  of  filtering  compartments 
where  it  is  filtered  through  cloth  filters.  When  the 
apparatus  is  filled  with  crystals,  juice  from  the  second 
carbonation,  heated  to  about  100°  C,  is  passed  through 
it,  in  order  to  dissolve  the  sugar.— L.  E. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Pure  yeasts  and  some  associated  fungi  [in  cider  musts]  ; 

Fermenting   power    of .      W.     B.     Alwood.     U.S. 

Dept.  Agric,  Bull  No.  Ill,  8—28. 

The  fermentative  powers  of  various  selected  wine  and 
cider  yeasts  were  determined  by  sowing  standard  quan- 
tities of  active  pure  cultures  in  sterilised  apple  must 
in  flasks  fitted  with  a  special  trap.  The  losses  in  weight 
were  recorded  daily,  together  with  analyses  of  the  must 
before  and  after  fermentation.  In  the  first  24  hours  the 
losses  in  weight  were  almost  nil,  because  the  carbon 
dioxide  was  absorbed  by  the  liquid.  The  relative  strength 
of  the  various  races  of  yeast  having  thus  been  ascertained, 
experiments  were  made  with  a  view  to  secure  dominant 
fermentations  by  selected  yeasts  in  unsterilised  musts. 
These  experiments  showed  that  dominant  fermentation 
with  selected  yeast  did  not  destroy  the  objectionable 
organisms  present,  but  it  brought  the  fermentation 
under  control  for  a  certain  period,  provided  the  liquor 
was  racked  and  handled  at  the  proper  temperature. 
By  attention  to  details  and  temperature,  it  is  possible 
to  suppress  the  activity  of  the  acetic  and  other  ferments 
almost  completely.  The  only  correct  way  of  introducing 
pure  yeast  into  fruit  juices  on  the  large  scale  is  by  means 
of  active  cultures  prepared  in  sterilised  must.  The 
quantity  of  "  starter  "  required  to  control  the  fermen- 
tation depends  on  the  adverse  conditions  to  be  overcome  ; 
0-25  per  cent,  of  an  active  culture  is  generally  sufficient, 
but  when  the  conditions  are  not  good,  1  per  cent,  may 
be  used  for  safety.  The  fermentation  starts  earlier  the 
larger  the  quantity  of  pure  yeast  sown.     S.  apiculatus 

always  shows  an  early  start,  but  the  final  result  as  regards 
production  of  alcohol  is  very  poor.  A  mixture  <>l  pure 
yeasts  has  not  so  high  a  fermentative  power  as  several 
of  the  sain-  vcasts  when  sown  separately.  Owing  to 
itB  precocity  of  development,  £.  aptcidatus,  when  present 
together  with  a  pure  culture  yeast,  may  dominate  the 

fermentation  and  seriously  affoot  the  final  result.  Mould 
fungi,  associated  vvith  the  yeasts,  may  consume  con- 
siderable quantities  of  sugar  whilst  producing  only  small 
quantities  of  alcohol.  "  Torulm  show  decided  strength 
as  alcoholic  ferments."  They  aro  the  more  objectionable 
on  this  account  because  their  development  in  the  musts 
may  givo  rise  to  secretions  likely  to  injure  the  bouquet 
of  the   product.      Mycodormce  vary   in  their  fermenting 


power,  but  some  species  are  capable  of  producing 
as  much  as  4  per  cent,  of  alcohol  and  thus,  in 
competition  with  the  yeasts,  they  are  open  to  the  same 
objection  as  torulae,   particularly  in  slow  fermentations. 

—  J.  F.  B. 

Fungi ;    Influence    of    constitution    of    nutrient    on     the 
fermentative    and    reproductive    capacities    of    various 

.     II.     H.     Pringsheim.     Biochem.     Zeits.,     1908, 

8.  119;  Woch.  fiir  Brau.,  1908,  25,  131. 

In  the  first  communication  (this  J.,  1907,  28)  it  was 
shown  that  yeast  was  capable  of  exerting  its  fermentative 
function  only  when  a  nitrogenous  nutrient  substance 
containing  the  group  NH.CH.CO  was  available.  The 
author  has  now  made  experiments  in  order  to  ascertain 
whether  this  rule  is  applicable  generally  to  all  classes 
of  fungi.  Five  typical  species  were  grown  in  media 
containing  the  following  bodies,  each  of  which  contains 
the  group  in  question  :  glycocoll,  alanine,  phenylalanine 
phenylglycocoll,  aspartic  acid,  asparagine,  tyrosine  and 
uric  acid,  whilst  nitrogenous  bodies  of  other  types  were 
represented  by  metanilic  acid,  naphthionic  acid,  methyl- 
aniline,  dimethylaniline,  acetamide  and  pyridine 
hydrochloride.  The  results  showed  that  Mucor  raccmosn.s, 
\  Rhizopus  tonkinev.sis  and  Torula  I  fodowed  the  same 
law  as  yeast  and  only  showed  signs  of  fermentation  in 
presence  of  nitrogenous  bodies  of  the  first  class.  But 
Alleschcria  Gayonii  and  Torula  V  behaved  differently 
and  were  found  to  possess  fermentative  properties  in 
all  the  media  tested.  Simultaneously  with  the  fermenta- 
tive experiments,  determinations  were  made  of  the 
yield  of  fungus  substance  developed  by  reproduction  in 
the  various  .media.  Here  it  was  found  that  the  amino- 
acid  group,  represented  by  the  nitrogenous  substances 
of  the  first  class,  was  the  most  favourable  to  the  growth 
of  fungi,  as  had  already  been  shown  by  Czapek  for 
Aspergillus  nige r.  But  again  Allescheria  was  an  exception, 
and  grew  just  as  well  on  the  nutrients  of  the  second 
class  as  on  those  of  the  first.  Torula  V,  however,  like 
Mucor  and  Rhizopus,  gave  higher  yields  of  fungus 
substance  when  grown  in  presence  of  the  nutrients  of 
the  first  ciass.  The  fungus  substance  of  Allescheria 
contained  from  1*7  to  31  per  cent,  of  nitrogen,  but  the 
influence  of  the  nutrients  on  this  constituent  could  not 
be  traced.— J.  F.  B. 


Brewery  worts  ;    Use  of  the  immersion  ref  ractometer  for  the 

analysis  of .     O.  Mohr.     Woch.  fiir  Brau.,  1908,  25, 

129—130. 

Two  years  ago  (this  J.,  1906,  395)  the  author  proposed  the 
use  of  the  immersion  refractometer  for  the  determination 
of  solids  in  worts,  and  in  the  Woch.  fur  Brau.,  1906,  No.  45, 
he  gave  a  table  of  equivalent  values  for  comparing  the 
results  obtained  by  the  optical  method  with  those  found 
with  the  pyknometer.  The  author  has  always  considered 
the  possibility  of  worts  prepared  by  different  processes 
of  mashing  containing  solids  having  different  refractive 
values  in  solution.  The  table  worked  out  by  the  author 
on  worts  prepared  in  the  Berlin  Experimental  Brewery 
has  now  been  checked  in  the  laboratory  of  a  large  brewery 
on  industrial  worts  and  the  validity  of  the  table  has  been 
fully  confirmed,  at  all  events  in  the  ease  of  worts  from 
pale  malts. — J.  F.  B. 

Vinegar  ';     Preparation  and  sale  of »w  relation  to  the 

Food  and  Drugs  Act.    J.  M.  Ilamill.     Local  (,'ovt.  Hoard 
Reports    >t  Inspector  of  Foods.  No.  0,  1908,  I- -28. 

The  total  production  of  hrewed  vinegars  in  England  and 
Wales  is  estimated  at  10—20  million  gallons  per  annum. 

Vinegars  may  be  considered  under  two  heads;  fermenta- 
tion vinegars  and  artificial  vinegars,  Of  the  former 
the  only  kinds  produced  in  lame  quantities  in  this  country 
are  the  "  brewed  "  vinegars,  from  malt,  converted  grains 
and  commercial  BUgarS.  In  many  cases  brewing  is  con' 
ducted  only  in  the  wilder  months,  and  the  fermented 
"  wash  "    is    stored    in    closed    vessels    until    required    for 
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acetiiieution.  In  this  way  matters  are  deposited  which 
otherwise  would  tend  to  oiog  the  acetifiers.  The  tem- 
peratura  at  which  acetifioatioii  is  oondnoted  is  generally 

above  100°  F..  and  in  some  oases  is  as  high  as  120°  F. 
The  yield  of  acetic  acid  is  generally  15 — 20  per  cent. 
below  the  theoretical  quantity  ;  but  the  losses  may 
amount  to  as  muoh  as  50  per  cent.,  although  by  careful 
manipulation  of  the  air  supply  they  may  be  reduced  to  as 
little  as  10  per  cent.  A  consumption  of  the  acetic  acid  bv 
the  acetifying  organisms  themselves  may  occur  if  the 
acetifiers  are  packed  so  that  the  wash  accumulates 
in  pools  instead  of  flowing  straight  through.  A  small 
amount  of  alcohol  is  left  in  the  vinegar  and  becomes 
converted  into  esters  during  storage.  Various  means  for 
clarifying  are  adopted,  the  most  general  being  a  filter-bed 
of  beech-wood  chips.  To  many  brewers  whose  plant  j 
is  unequal  to  the  demand  upon  it,  a  more  rapid 
process  of  clarification  is  a  consideration,  and  the 
use  of  finings  is  resorted  to  before  filtration.  Potassium 
ferrocvanide  is  used  as  a  fining  agent  for  precipitating  albu- 
minous matters,  but  it  is  open  to  the  objection  that  it 
might  produce  hydrocyanic  acid  by  decomposition. 
The  flavour  of  vinegar  depends  very  nmch  on  changes 
which  take  place  during  storage,  the  vinegar  losing  its 
harshness  and  becoming  more  mellow.  The  great 
majority  of  vinegars,  even  those  brewed  wholly  from  malt, 
are  coloured  artificially  by  the  addition  of  caramel. 
A  good  vinegar  should  require  no  preservative  but  in 
the  case  of  weak  vinegars,  calcium  bisulphite  is  the  usual 
preservative,  although  salicylic  acid  is  sometimes  employed. 
Small  quantities  of  sulphuric  acid  improve  the  keeping 
qualities  of  the  vinegar.  When  a  malt  vinegar  is  diluted 
with  water  and  its  acid-strength  is  restored  by  the  addition 
of  commercial  acetic  acid,  it  is  said  to  be  "  fortified." 
Such  vinegars  possess  superior  keeping  qualities,  owing 
to  the  dilution  of  the  extractive  matters.  Vinegar 
brewers  can  readily  detect  fortification  by  the  flavour 
when  the  commercial  acetic  acid  exceeds  20  per  cent, 
of  the  original  acetic  acid  of  the  vinegar.  The  weakest 
vinegar  sold  is  called  ''  diamond "  and  contains  only 
3-2 — 3-5  per  cent,  of  acetic  acid.  Distilled  vinegar,  wine 
vinegar  and  spirit  vinegar  are  made  in  this  country 
only  in  very  small  quantities.  "Artificial"  vinegar  is 
made  by  diluting  80  per  cent,  acetic  acid,  imported  from 
Germany  or  Holland,  to  a  strength  of  3-5 — 4-5  per  cent., 
generally  with  the  addition  of  a  little  malt  vinegar  and 
caramel.  The  industry  is  almost  entirely  confined  to 
small  local  manufacturers.  The  cost  of  manufacture 
of  a  5  per  cent,  vinegar  is  about  5d.  per  gallon  for  brewed 
and  3d.  per  gallon  for  "  artificial  "  vinegar.  At  present 
no  official  standards  exist  for  defining  the  description 
of  the  various  vinegars,  and  considerable  difficulty  would 
be  experienced  in  framing  and  enforcing  such  standards. 
There  is  po  minimum  standard  of  strength,  but  the 
author  suggests  that  public  analysts  should  adopt  a 
minimum  of  4  per  cent,  of  acetic  acid,  since  a  weaker 
vinegar  does  not  fulfil  the  purposes  of  a  pickling  agent. 
Under  the  Fpod  and  Drugs  Act,  the  analyst  should 
ascertain  the  absence  of  metals,  such  as  copper  and  tin, 
derived  from  the  pipes  and  pumps,  of  arsenic  from  the 
malt  and  sugars  and  of  hydrocyanic  acid.  Sulphuric  acid 
is  to  be  regarded  as  an  adulteration.  The  quantity  and 
composition  of  the  solid  matters  afford  a  ready  differen- 
tiation between  pure  brewed  vinegars  and  artificial  vinegars, 
and  the  latter  should  not  be  sold  as  "  vinegar  "  or  "  malt 
vinegar."  but  should  bear  some  indication  of  their  origin. 

—J.  F.  R. 

Patents. 

Beer,  ale,  and  other  fermentable  liquids  ';     Process  for  fer- 
menting   .     H.  H.  Freund,  New  York.     U.S.  Pat. 

878,790,  Feb.  11,  1908. 

A  closed  vessel  is  partially  filled  with  the  prepared  wort 
and  the  latter  is  then  aerated  strongly  with  sterilised  air 
for  about  20  hours,  or  until  a  white  foam  appears  on  its 
surface.  An  opening  is  provided  at  the  top  of  the  vessel 
for  the  escape  of  the  air.  The  wort  is  next  subjected  to 
fine  aeration  with  sterilised  air  for  about  8  hours,  and  is 
then  allowed  to  ferment  for  a  considerable  time.     Arrange- 


ments are  provided  for  cooling  the  wort  during  the  period 
of  fermentation  and  the   carbon   dioxide   formed  is   re- 
placed bv  sterilised  air.     The  liquid  is  finally  racked. 
1  —  W.  P.  S. 

<  Itirificalion  [of  wort].  N.  Minuth.  First  Addition,  dated 
Oct.  7,  1907,  to  Fr.  Pat.  375,963,  March  21,  1907  (this  J., 
1907,  984). 

The  addition  relates  to  the  form  of  curve  given  to  the 
real  bottom  of  the  mash-tun,  the  convexity  being  rapidly 
increased  towards  the  centre.  The  object  is  to  obtain 
a  more  even  flow  of  the  liquid.— W.  H.  C. 

Tartaric  acid  from  crude  tartar,   &c.     Fr.  Pat.   382,824. 
See  XX. 


XVIIL— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

{A.)  -FOODS. 

Lecithin-phosphoric  acid  in  pastry  ,-    Decomposition  of , 

when  the  pastry  is  kept.     H.  Matthes  and  O.  Iliibner. 
Chem.-Zeit.,  1908,  32,  186. 

The  authors  have  made  determinations  of  the  lecithin- 
phosphoric  acid,  total  phosphoric  acid,  and  ether-extract, 
in  samples  of  pastry  made  with  eggs,  the  analyses  being 
made  first  on  the  fresh  pastry  and  afterwards  when  the 
latter  had  been  kept  for  periods  varying  from  16  to  30 
months.  The  results  show  that  the  amount  of  lecithin- 
phosphoric  acid  decreases  considerably  as  the  pastry 
ages,  particularly  if  the  sample  be  kept  in  a  ground 
condition.  For  instance,  3  samples  containing  originally 
0-0380,  0-0454,  and  0-0353  per  cent,  of  leeithin~phosphoric 
acid,  at  the  end  of  2  years  contained  0-0299,  0-0258,  and 
0-0267  per  cent,  respectively  ;  in  a  fourth  sample  the 
amount  decreased  from  0-0484  to  0-0359  per  cent,  in 
16  months,  and  in  a  fifth  sample  from  0-1903  to  0-1250 
per  cent,  in  30  months.  In  the  latter  case  the  pastry 
was  kept  in  a  whole  condition  whilst  the  first  four  were 
finely  ground  before  being  stored.  Even  where  the 
original  quantity  of  lecithin-phosphoric  acid  was  small, 
the  decrease  was  considerable.  The  amount  of  total 
phosphoric  acid  remained  unaltered.  As  the  cause  of  the 
decrease  in  the  quantity  of  lecithin-phosphoric  acid  is  at 
present  unknown,  the  authors  consider  that  caution 
should  be  exercised  in  using  this  determination  for 
detecting  the  presence  or  absence  of  eggs  in  pastrv. 

— W.  P.  S. 

Vinegars  ;    Preparation  and  sale  of in  relation  to  the 

Food  and  Drugs  Act.     J.  M.  Hamill.     See  XVII. 

(/?.)— SANITATION;   WATER  PURIFICATION. 

Patents. 

Water  ;    Purification  of  — — .     J.  Wilson,  London.     Eng. 
Pat.  6220,  Mar.  14,  1907. 

The  water  to  be  treated  is  delivered  to  a  distributing 
tank,  the  floor  of  which  is  divided  by  low  partitions  ;  each 
compartment  thus  formed  is  provided  at  the  bottom  with 
two  (or  more)  orifices,  the  relative  sizes  of  which  can 
be  adjusted.  The  larger  orifice  conducts  the  greater 
part  of  the  water  delivered  into  the  compartment  to  a 
mixing  tank,  whilst  the  smaller  hole  allows  a  definite 
quantity  of  the  water  to  pass  to  a  lime-tower.  The 
latter  discharges  an  equivalent  quantity  of  lime-charged 
water  into  the  mixing  tank.  The  orifices  from  the  dis- 
tributing tank  discharge  into  intermediate  channels 
whence  the  water  is  conducted  to  the  lime  and  mixing 
tanks  respectively.  By  providing  a  third  orifice  in  each 
compartment,  a '  portion  of  the  water  may  be  passed 
through  a  tank  containing  a  second  reagent  and  then 
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introduced  into  the  mixing  tank.  The  water  overflows 
from  the  mixing  tank  into  a  settling  tank  and  is  led  from 
the  top  of  this  to  the  bottom  of  a  filter  through  which 
it  flows  upwards.  In  case  the  filter  becomes  clogged, 
the  water  rises  in  the  settling  tank  and  then  flows  down 
a  pipe,  situated  just  above  that  leading  to  the  bottom 
of  the  filter,  to  a  vessel  pivoted  to  a  valve  at  the  bottom 
of  the  filter.  The  weight  of  the  water  in  the  vessel  causes 
the  valve  to  open  and  the  filter  is  flushed  out,  a  valve 
at  the  top  of  the  pipe  leading  to  the  bottom  of  the  filter 
being  at  the  same  time  closed.  When  the  filter  has  been 
cleaned  in  this  manner,  the  water  is  discharged  by  a 
siphon  arrangement  from  the  pivoted  vessel,  which  then 
rises,  the  valves  are  operated  in  the  inverse  direction, 
and  the  water  again  flows  upwards  through  the  filter. 

— W.  P.  s. 

Filtering   apparatus   [for    water,   or   sewage].     F.    Candv, 
London.     Eng.  Pat.  14,981,  June  29,  1907. 

The  claim  relates  to  a  method  of  arranging  the  overflow 
and  supply  pipes  of  a  series  of  filter-beds  separated  by 
channels  which  serve  to  conduct  the  effluent  from  the  top 
of  one  bed  to  the  space  below  the  next.  The  pipes  and 
valves  are  so  arranged  that  any  one  or  more  of  the  filter- 
beds  can  be  cut  out  of  action  and  the  effluent  conveyed 
by  a  pipe  past  the  inlet  channel  or  channels  of  the  bed, 
or  beds  to  be  cut  out,  to  the  next  bed  which  it  is  desired 
to  work.— W.  K.  C. 

(C. )— DISINFECTANTS. 

Patent. 

Disinfection ;    Apparatus     and     process     for .      P. 

Gasparini,  Turin,  Italy.     Eng.  Pat.  10,128,  May  L  1907. 

The  apparatus  consists  of  a  portable  insulated  boiler 
within  which  is  a  steam  generator.  The  supply  of  steam 
to  the  boiler  is  divided  within  the  boiler  by  means  of 
pipes.  The  articles  to  be  disinfected  are  packed  in  a 
wire  cage,  movable  on  wheels  running  on  rails  carried 
by  a  frame,  which  can  be  fitted  steam-tight  into  the  boiler 
or  drawn  clear  of  it  at  pleasure.  Disinfection  is  carried 
out  at  a  temperature  of  120°  C.  by  steam  mixed  with 
the  gaseous  combustion  products  of  a  mixture,  in  any 
desired  proportion,  of  sulphur  and  some  nitrate  such  as 
potassium,  sodium,  or  lead  nitrate,  burnt  in  suitable 
receptacles  within  the  boiler. — J.  W.  C. 

XIX.— PAPER,    PASTEBOARD,    &c. 

Water  contained   in  cellulose;    Determination  of  the . 

C.  G.  Schwalbe.      Z.  angew.  Chem.,  1908,  21,  401—402. 


4aB3»'^ 


Into  a  copper  retort  which  is  tinned  inside,  50  to  100  grms. 
of  the  material,  torn  into  pieces,  are  placed  and  covered 
by  1-5  to  2  litres  of  petroleum.  The  retort  is  joined 
to  a  tube,  the  narrow  part  of  which  is  graduated  and  cooled 
by  a  stream  of  cold  water  as  shown  in  the  figure.  The 
retort  is  heated  for  10  to  15  minutes  and  the  apparatus 
then  allowed  to  cool  during  3  or  4  hours ;  when  the  liquid 
in  the  graduated  tube  becomes  clear,  the  volume  of  water 
distilled  is  read  off.  A  correction  for  the  water  dissolved 
in  the  petroleum  can  be  applied.  The  results  obtained 
by  this  method  agreed  very  well  with  those  obtained  by 
drying  cellulose  in  a  toluol  drying  stove.  A  mixture 
of  benzene  and  toluene  of  boiling  point  105°  C.  cannot 
be  used  in  place  of  the  petroleum. — S.  H.  H. 

Cellulose;  Colloidal  phenomena  of .     Colloidal  copper 

in  hydrated  cellulose.     C.  G.  Schwalbe.     See  V. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Quinine  sulphate;  Causes  of  error  in  the  Kerner-Weller 

method   for   the    detection    of   allied   alkaloids    in . 

P.  Biginelli.     Monit.  Scient.:  1908,  22,  175—185. 

Although  the  method  of  Kerner  for  the  detection  of 
other  cinchona  bases  in  commercial  quinine  sulphate 
appears  simple,  in  practice  it  is  an  extremely  delicate 
process,  and  unless  minute  care  be  given  to  details,  fails 
to  give  correct,  or  even  concordant  results.  For 
example,  the  quinine  sulphate  weighed  out,  must  be 
thoroughly  effloresced,  to  avoid  errors  from  the  varying 
quantities  of  water  of  crystallisation  contained  in  the 
salt ;  and  also  the  slight  influence  of  this  water  on  the 
results.  To  achieve  this,  it  is  not  always  necessary 
to  heat  the  crystals  to  40 — 50°  C.  for  two  hours  ;  they 
may  be  heated  to  a  higher  temperature  for  a  shorter 
time,  provided  they  are  then  kept  for  12  to  24  hours 
at  the  ordinary  temperature.  The  mixture  of  the 
ammonia  reagent  with  the  saturated  quinine  solution 
should  be  performed  slowly,  to  avoid  the  formation 
of  quinine  hydrate  with  8  mols.  of  water,  which  is  less 
soluble.  Kerner's  reaction  is,  at  the  best,  an  imperfect 
test,  even  for  detecting  the  presence  of  other  cinchona 
alkaloids  in  quinine  sulphate.  It  should  be  supplemented 
by  the  ash  determination,  and  the  solubility  test,  especially 
that  in  a  mixture  of  alcohol  and  chloroform. 

In  order  to  ensure  uniformity,  it  would  be  better,  in 
all  official  tests  (not  only  that  of  Kerner)  to  employ  a 
definite  weight  of  the  effloresced  salt.  Instead  of  the 
temperature  50 — 60°  C.  generally  prescribed  for  obtaining 
the  saturated  aqueous  solution  in  Kerner's  test,  that 
of  70 — 80°  C.  is  preferable,  for  some  double  salts  are 
not  completely  dissociated  at  50 — 60°  C.  In  performing 
the  test,  more  satisfactory  results  are  obtained  when 
operating  with  3  or  4  grms.  of  quinine  sulphate  and 
30  or  40  c.c.  of  water  than  with  smaller  quantities.  Since 
a  quinine  sulphate  may  be  pronounced  impure  if  it  contains 
free  quinine  or  other  freo  alkaloids,  in  the  case  where  the 
result  of  Kerner's  test  is  negative,  it  may  be  necessary 
to  extract  a  definite  weight  of  the  salt  with  light  petroleum 
spirit,  and  to  test  qualitatively  the  distillation  residue, 
repeating  Kerner's  test,  if  necessary,  witli  the  salt  left 
after  this  extraction.  In  all  cases  tho  limit  of  ash  for 
quinine  sulphate  should  not  exceed  0-10  per  cent. 

—J.  0.  B. 

Quinine  bieulphale;    Direct    application    <>f    the    Kerner 

and   Liebig-Hesse  testa  to .     P.    Biginelli.     Monit. 

Soient.,  1908,  22,  185—187. 

Quinine  bisulphate  is  converted  into  neutral  sulphate 
by  treatment  with  pure  lead  oarbonate,  which  conibinen 

with  1  mol.  of  Sulphuric  acid,  funning  lead  sulphate.  In 
applying  Kernel's  lest,  2- 1  <»"J  grins.  OI  anhydrous  quinine 
bisulphate  (or  its  exact  equivalent  of  hydrated  sail. 
or  of  a  mixture)  are  intimately  mixed  in  a  mortar  with 
15  grniH.  of  pure,  dry  lead  carbonate,  and  then  rubbed 
down    With    a    little    water  ;    the    mixture    is    transferred 
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to  a  flask,  and  made  up  to  exactly  20  o.c.  with  more  water. 
The  mixture  is  then  subjected  to  Kerner's  test. 

Liebig- Hesse's  test  is  applied  to  a  solution  of  quinine 
neutral  sulphate  prepared  in  a  similar  manner  ;  but  in 
the  case  of  bisulphate,  only  half  the  above  quantities  of 
that  silt  and  of  lead  carbonate  are  taken,  with  the  same 
volume  of  water. — J.  0.  B. 


Alkaloids    of    the  species    of    Xigella. 
Pharm.,  1908,  246,  1- 


0.    Keller. 
-50. 


Arch. 


The  author  has  made  an  examination  of  several  spocies 
of  Xigella  for  alkaloids.  The  identity  of  the  several 
species  was  confirmed  by  a  botanical  examination  of  seeds 
from  plants  specially  grown,  and  figures  of  these  seeds 
are  given.  The  seeds  of  Xigella  damascena  contained  no 
other  alkaloid  besides  damascening  The  seeds  of 
A",  sativa  contained  no  appreciable  amount  of  alkaloid, 
but  a  substance.  C20H34O7.  of  the  nature  of  a  glucoside, 
and  having  some  relation  to  melanthin  was  isolated. 
Of  the  following  species,  X.  arvensis,  X.  hispanica, 
X.  orientali*.  X.  Garidella.  X.  integrifolia,  X.  diversifolia, 
X.  damasc.na,  and  X.  aristata,  the  last  two  alone  were 
found  to  contain  noteworthy  amounts  of  alkaloid.  A 
quantity  of  the  seeds  of  AT.  aristata  was  extracted  with 
dilute  hydrochloric  acid,  the  acid  nearly  neutralised, 
and  the  liquid  shaken  out  with  light  petroleum  and  ether- 
chloroform.  The  extracts  were  then  shaken  out  with 
5  per  cent,  hydrochloric  acid,  and  the  acid  evaporated. 
A  yield  of  3-5  grms.  of  the  hydrochlorides  of  two  bases 
was  obtained  from  3  kilos,  of  the  seeds.  The  salts  were 
separated  by  recrystallisation.  The  less  soluble  was  the 
hydrochloride  of  methyldamascenine,  C10H13O3N,  which 
crystallises  in  clear,  colourless,  short,  hard  prisms,  melting 
at"  120D— 122°  C.  The  mother  liquors  yielded  the  hydro- 
chloride of  damascenine,  crystallising  in  white  needles 
and  melting  at  197° — 200°  C.  The  free  base  is  a  yellow 
oil,  setting  to  a  hard  crystalline  mass  when  placed  on 
ice.  Methyldamascenine  is  a  secondary  base.  The 
methiodide  of  methyldamascenine,  B,CH3I,  crystallises 
from  water  in  short,  transparent  needles  and  tablets, 
easily  soluble  in  water  and  melting  at  140°  C.  The 
nitroso  compound,  C10Hi2(NO)O3N,  soften*  at  60°  C. 
and  finally  melts  at  72°  C.  No  other  alkaloid  was  found 
in  the  seeds  of  X.  aristata.  The  constitution  of  these 
alkaloids  is  regarded  as  represented  by  the  formulae  :  — 


/\C00CH3 
■X/L\H.CH3' 

OCH3 
Methyldamascenine 


/\ 


C=0 

1 
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CH30      NH2.CH3 
Damascenine. 

— F.  Shdn. 


Grindelia ;    Chemical    examination    of .      Part    II, 

F.  B.  Power  and  F.  Tutin.  Amer.  Pharm.  Assoc, 
Sept.,  1907.  Reports  from  Wellcome  Chemical 
Research  Laboratories,  No.  75. 

The  portion  of  the  resin  of  Grindelia  which  is  soluble 
in  light  petroleum  consists  of  a  complex  mixture  of  acids. 
These  are,  for  the  most  part,  optically  active,  unsaturated 
cyclic  compounds.  A  very  small  amount  of  cerotic 
acid  was  found,  also  a  trace  of  palmitic  acid.  In  addition 
to  hentriacontane,  C31H64,  and  a  phytosterol,  which, 
were  noted  in  a  previous  communication  (this  J.,  1905, 
1124),  the  authors  have  found  a  small  amount  of  another 
hydrocarbon.  The  non-acidic  portion  of  the  petroleum 
extract  consists  of  a  mixture  of  esters,  probably  glycerides. 
The  corresponding  acids  appear  to  be  the  same  as  those 
occurring  in  the  free  state.  Cerotic,  palmitic,  and  stearic 
acids  were  obtained  from  these  esters  in  small  amount. 
The  ether  extract  of  the  resins  yielded  a  colourless  crystal- 
line alcohol,  C17H2803  or  C23H3804,  forming  plates 
melting  at  256° — 257°  C,  and  yielding  an  acetyl  derivative, 
m.  pt.  161°  C.  Associated  with  it,  there  was  found  a 
yellow  phenol,  C14H1205,  crystallising  in  prisms  melting 
at  2273 — 228*  C,  and  yielding  an  acetyl  derivative  melting 
at  1546C.  — F.  Shds. 


Allyl    mustard    oil ;    Volumetric    determination    of . 

.M.  Kuntze.     Arch;  Pharm.,  1908,   246,  58—69. 

The  author  recommends  the  following  method  for  testing 
mustard  oil  for  pharmaceutical  purposes.  5  c.c.  of 
mustard  spirit  are  placed  in  a  100  c.c.  measuring  fiask 
with  10  c.c.  of  ammonia  and  50  c.c.  of  a  iV/10  solution 
of  silver  nitrate.  The  fiask  is  closed  by  a  cork  bearing 
a  tube  1  metre  long,  and  heated  on  tho  water-bath  for  an 
hour.  The  liquid  is  cooled  to  15°  C,  made  up  to  the  mark, 
and  50  c.c.  of  the  clear  filtrate  made  faintly  acid  with  nitric 
acid,  and  1  c.c.  of  ferric  ammonium  sulphate  solution 
added.  16-6  c.c.  to  17-2  c.c.  of  a  iV/10  solution  of 
ammonium  thiocyanate  should  be  required  to  produce 
a  red  coloration.  This  method  is  suggested  in  place  of 
the  one  described  in  the  4th  edition  of  the  German  Pharm- 
acopcea. — F.  Shdn. 

Umbellulone  ;   Constitution  of .     Part  III.     F.  Tutin. 

Chem.  Soc.  Trans.,  1908,  93,  252—260. 

A  criticism  of  recent  work  by  Semmler  (this  J.,  1908,  89). 
It  is  pointed  out  that  the  "  umbellulone  "  obtained  by 
the  fractional  distillation  of  the  essential  oil  of  Californian 
laurel  is  a  mixture  of  substances,  C10H140  and  CloH10O, 
which  on  reduction,  gives  about  70  per  cent,  of  its  weight 
of  an  unsaturated  mixture  of  alcohols,  C10H1GO  and 
C10H18O.  On  oxidation  of  this  mixture  of  alcohols,  the 
former,  C10H16O  (umbellnlol),  is  readily  broken  down, 
whilst  the  latter  gives  a  yield  of  less  than  50  per  cent, 
of  a  ketonic  product,  Ci0H16O  ("  j8-dihydroumbellulone  "). 
It  would  appear,  therefore,  that  "  (8-dihydroumbellulone  " 
is  not  a  derivative  of  the  ketone  from  which  it  is  named. 
Moreover  it  is  not  a  definite  compound  but  a  mixture  of 
at  least  two  ketones,  one  of  which  is  saturated  and  one 
unsaturated.  As  it  was  from  this  mixture  that  Semmler 
prepared  thehomotanacetonedicarboxylic  acid  on  which  he 
based  his  conclusions  respecting  the  constitution  of 
umbellulone,  these  conclusions  must  be  looked  upon  as 
devoid  of  value.  Further  arguments  are  brought  forward 
in  support  of  the  formula  previously  given  by  the  author 
(this  J.,  1906,  776;    1907,  432).— A.  S. 

Sulphosalicylic  acid  ;   Action  of upon  borax.  L.  Barthe. 

Compt.  rend.,  1908,  146,  408—411. 

One  molecule  of  borax  is  dissolved  in  boiling  water,  and 
a  solution  of  4  molecules  of  sulphosalicylic  acid  is  added. 
On  evaporating  in  a  vacuum,  large,  brilliant,  white 
crystals  of  sodium  oxydiborodisulphosalicylate  are 
obtained.  This  substance  is  slightly  soluble  in  cold  water, 
completely  precipitates  albumin  on  warming,  giVes  a 
violet  coloration  with  ferric  chloride,  and  is  not  decom- 
posed by  cold  mineral  acids.  If  alkali  is  added  till  the 
solution  of  the  substance  is  neutral  to  phenolphthalein. 
the  liquid  becomes  acid  on  the  addition  of  glycerol,  and 
a  further  addition  of  the  same  quantity  of  alkali  is  required 
to  produce  neutrality.  When  treated  in  alcoholic  solution 
with  hydrochloric  acid  gas,  it  is  decomposed  into  sodium 
chloride,  and  boric  and  sulphosalicylic  acids.  The  con- 
stitution is  represented  by  the  formula, 
(C00Na)(S03H)C6Hs0.B(0H).0.(H0)B.0C6H3(SO3H)(C0OXa). 
The  sodio-potassium  salt  is  produced  when  a  hot  aqueous 
solution  of  the  above  compound  is  neutralised  with 
potassium  hydroxide  in  the  presence  of  phenolphthalein, 
and  forms  brilliant  tablets.-— F.  Shdn. 

Iron   stdts  ;     Some   organic .     L.    Rosenthaler   and 

A.  Siebeck.     Arch.  Pharm.,   1908,   246,  51—57. 

Basic  ferric  tartrate,  2Fe2(C4H406)3,3Fe(OH)3,3H20,  was 
prepared  by  adding  slowly  an  excess  of  a  5  per  cent, 
solution  of  ferric  nitrate  to  a  boiling  solution  of  20  grms. 
of  normal  potassium  tartrate  in  180  grms.  of  water. 
The  precipitate  was  collected  on  a  porous  cell  and  dried 
in  vacuo.  When  moist  the  substance  has  the  colour  of 
yellow  ochre,  when  dry  it  is  a  brownish-yellow,  amorphous 
hygroscopic  powder,  slowly  decomposed  by  light,  and 
unstable  at  100°  C.  It  is  soluble  in  water  with  difficulty 
(I  :  1640),  soluble  in  a  solution  of  an  alkali  tartrate, 
and  insoluble  in  alcohol.  Basic  ferric  citrate, 
GFeC6H607,7Fe  (0H)a,9H20,     is     precipitated    when     a 
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boiling  solution  of  78  grms.  of  ferric  nitrate  in  700  grins, 
of  water  is  added  to  550  grms.  of  a  boiling  10  per  cent, 
solution  of  sodium  citrate.  The  liquid  must  bo  filtered 
hot.  for  the' precipitate  is  soluble  in  the  cold  mother 
liquor.  It  is  a  bright  yellow  powder,  stable  towards 
light  and  when  warmed  to  100°  C.  It  is  less  soluble  in  water 
than  the  tartrate,  but  dissolves  in  a  solution  of  an  alkali 
citrate.  Basic  ferric  oxalate,  Fe2  (COO)6,7Fe203,9H20. 
was  prepared  by  adding  5  per  cent,  ferric  nitrate  solution 
to  a  boiling  1  per  cent,  solution  of  normal  potassium 
oxalate.  It  is  a  yellowish-red  amorphous  powder,  stable 
at  100°  C,  and  slightly  affected  by  light.  It  is  insoluble 
in  aqueous  solutions  of  alkali  oxalates.  Basic  ferric 
malate;  Fe2(C4H405)3,2Fe  (OH)3,  H20,  was  prepared  by 
treating  a  boiling  10  per  cent,  solution  of  normal  sodium 
malate  with  a  5  per  cent,  solution  of  ferric  uitrate.  The 
precipitate  must  be  filtered  oft"  and  washed  whilst  hot. 
it  is  a  yellow  amorphous  powder,  stable  at  100°  C,  and 
soluble  in  975  parts  of  water.  It  is  insoluble  in  alcohol, 
but  soluble  in  a  solution  of  an  alkali  malate.  An  attempt 
was  made  to  produce  ferrous  malate  by  the  action  of 
malic  acid  solution  upon  metallic  iron,  but  the  product 
was  not  pure.  A  similar  unsuccessful  result  was  obtained 
in  the  attempt  to  form  normal  ferric  malate  by  the  action 
of  malic  acid  on  moist  ferric  hydroxide. — F.  Shdn. 

Phosphorus  oxybromide.     E.  Berger.     Compt.  rend.,  1908, 
146,  400—401. 

Phosphorus  oxybromide,  POBr3,  can  be  made  by  heating 
a  mixture  of  phosphorus  pentabromide  and  phosphorus 
pentoxide,  allowing  to  stand  for  several  hours  and  then 
distilling.  After  washing  with  ether  free  from  alcohol 
and  draining,  the  crystals  of  phosphorus  oxybromide  are 
colourless,  melt  at  55°— 56°  C,  and  boil  at  189°C.  at 
774  mm. — F.  Shdn. 

Picric    acid;      Determination    of .     M.    Busch    and 

G.  Blumo.     See  XXIII. 

Chlo roplatinic  acid;    Preparation  of by  electrolysis, 

from  platinum  black.     IT.  C.  P.  Webar.     See  XI A. 

Patents. 

Reduction  of  organic  substances.     F.   Bedford  and  C.   E. 
Williams,  Sleaford.     Eng.  Pat.  2520,  Jan.  31,  1907. 

In  reducing  organic  compounds  by  hydrogen,  in  presence 
of  nickel  or  other  catalytic  agent,  it  is  proposed  to  bring 
the  compound  to  bo  reduced,  either  in  a  iiquid  state  or 
in  solution,  in  the  form  of  a  spray  or  film,  or  in  fine  drops, 
into  contact  with  the  catalytic  agent,  a  current  of  hydrogen 
being  introduced  either  in  the  same  or  in  the  opposite 
direction  to  the  spray  :  the  result  of  this  is  that  there 
is  always  an  excess  of  catalytic  substance  and  hydrogen, 
so  that  heating  to  high  temperatures  is  not  necessary, 
and  the  process  can  be  carried  on  continuously.  The 
process  is  applicable  to  the  conversion  of  unsaturated 
fatty  compounds  into  saturated  compounds,  to  the 
reduction  of  nitro-com pounds,  ketones,  etc.  The  nickel 
may  be  deposited  on  pumice-stone,  etc.,  by  reduction  of 
its  nitrate,  and  the  material  may  be  placed  on  grids  or 
plates  so  that  it  offers  a  large  surface  and  retards  the 
passage  of  the  substance  to  be  reduced  sufficiently  iong 
to  enable  reduction  to  bo  complete. — T.  F.  B. 

Acetylene   tetrachloride  ;      Manufacture   of .     0.    W. 

.lohnson,  London.  From  Chom.  Fabr.  Griosheim- 
Elektron,  Frankfort  on  Maine,  Germany.  Eng.  Pat 
J: Mil,  -Iiine  10,   1907. 

Skk  Vv.  Pat.  378,713of  1907  ;  this  J.,  1907.  1215.— T.  F.  B. 

Isobornyl  esters  ;    Manufacture  of .     Chem.  Fabr.  von 

Heyden.  Akt.-Ocs.,  RadebeuL  Saxony.  Eng.  Pat. 
22,129.  Oct.  7,  1907.     Under  bit.  Oonv.,  Oct.  26,  1906. 

IsoisoKNYi.  esters  can  he  prepared  by  heating  pinene 
hydrohalogenides  with  fatly  acids  and  a  halogen  com- 
pound of  zinc  in  the  presence  of  oobaltoui  chloride  or 
other  suitable  inorganic  salt.— F.  Shdn. 


Formic  esters  of  borneol  and  isoborneol,  and  subsequently 
borneol  and  camphor,  by  means  of  pinene   hydrochloride, 

formates,    and    formic    acid ;       Preparation    of . 

O.  L.  A.  Dubosc.  First  Addition,  dated  Dec.  17,  1906, 
to  Fr.  Pat.  370,293,  Oct.  6,  1906.  (this  J.,  1907,  278). 

The  formates  of  sodium,  potassium,  calcium,  barium, 
magnesium,  and  aluminium  can  be  used  in  the  presence 
of  a  dehydrating  agent,  and  an  excess  of  formic  acid 
for  the  preparation  of  the  formic  acid  esters  of  borneol 
from  pinene  hydrochloride. — F.  Shdn. 

Dioxynaphthyl methane  preparation  soluble  in  water  ;   Pro- 
duction of  a .     P.  Bachmann,  Coin,  Germany.    Eng. 

Pat.  25,817,  Nov.  21,  1907. 

A  preparation  of  dioxynaphthylmethane  soluble  in 
water  is  made  by  heating  a  solution  of  /3-naphthol  in  a 
solution  of  formaldehyde  with  a  liquid  potassium  soap. 
This  liquid  soap  is  made  by  the  addition  of  methyl  alcohol 
to  soft  soap. — F.  Shdn. 

Ethanolamines  ;    Manufacture   of  aromatic .     Farb- 

werke  vorm.  Meister,  Lucius  und  Briining,  Hoechst 
a/Main,  Germany.  Eng.  Pat.  27,117,  Dec.  7,  1907. 
Under  Int.  Conv.,  Dec.  7,  1906. 

The  reduction  of  cyanhydrins  of  aromatic  aldehydes  to 
the.  corresponding  ethanolamines  can  be  accomplished 
if  heat  and  the  presence  of  excess  of  free  acid  or 
alkali  he  avoided.  Thus,  a  solution  of  10  parts  of 
mandelic  acid  nitrile  in  150  parts  of  "  dilute  "  alcohol  is 
slowly  added  to  400  parts  of  4  per  cent,  sodium  amalgam, 
the  mixture  being  kept  approximately  neutral  by  simul- 
taneous addition  of  acetic  acid  :  when  reduction  is  com- 
plete, the  alcohol  is  distilled  off.  and  the  base  is  precipi- 
tated by  addition  of  alkali  and  removed  by  extraction 
with  ether.  The  products  are  identical  with  those  obtained 
by  reducing  aminoacetyl  derivatives  of  phenols  'see  this 
J.,  1907,  1028).— T.  F.  B. 

Dialkylbarbituric  acids  ;    Process  of  manufacturing , 

K.  Stephan  and  P.  Hunsalz,  Assignors  to  Chem.  Fabr. 
aut  Actien,  vorin.  E.  Schering,  Berlin.  U.S.  Pat, 
879,499,  Feb.  18,  1908. 

See  Ft.  Pat.  345,496  of  1904  ;  this  J.,  1904,  1237.—  T.  F.  B. 

Dialkylbarbituric    acid ;     Process    of    making .     M. 

Engelmann,  Assignor  to  Farbenfabr.  vorm.  F.  Baver 
und  Co.,  Elberfeld,  Germany.  U.S.  Pats.  879.156  and 
879,835,  Feb.  18,  1907. 

See  Fr.  Pat.  367,872  of  1906  ;  this  J.,  1900,  1232.— T.  F.  B. 

Tartaric   acid  and  its   derivatives  from  cream   of  tartar. 

crude    tartars,    wine    lees,    etc.  ;     Preparation    of . 

J.  M.  Perigny  and  L.  Mazet.  Fr.  Pat.  383,834,  Dec.  18. 
1906. 

Tartaric  acid  can  be  prepared  by  the  electrolysis  of  a 
solution  of  potassium  bitartrate,  or  other  materials  con- 
taining tartar,  in  a  vessel  separated  by  a  porous  partition 
into  two  compartments.  If  a  suitable  metal  is  used  for 
the  anode,  metallic  tartrates  can  bo  produced  instead  of 
tartaric  acid.  The  yield  of  acid  can  be  increased  by  the 
addition  of  reducing  substances,  such  as  calcium  sulphite. 
to  the  anode  liquid.      F.  SllPN. 

Alkylhydroxyhydrouracils  ;    Process   fur  obtaining . 

Les  Etabl,  rouleno  Freios  and  E.  Fourneau,.  Fr.  Pat. 
883,033,  Dec  24.  1906. 

THE  patent  relates  to  the  product  ion  <>f  .r(-alkylf>-hydro\y 
hydrouracils,  R(()ll|('<(,j|'  .,..  CO.  Fur  t lie  prepara- 
tion of  the  5-methyl-COmpound,  a  solution  of  S10  grms. 
of  potassium  isooyanate  m  i  \\\rv  ,,f  water  is  added,  in 
small  portions,  with  cooling,  to  a  solution  of  1835  grms. 
of  the  hydrochloride  of  the  ethyl  ester  of  .'i-amino-2-incthyl- 
propanc  'J-ol  acid  (a  minoacetouie  acid).  The  mixture  is 
allowed    to   stand    for   one   day.    and    a   larjfo   quantity    of 
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alcohol  is  tlun  added.  The  precipitated  potassium  chloride 

is  filtered  off.  the  solution  evaporated,  and  the  residue 
boiled  for  two  hours  with  l> — 10  litres  of  10 — 20  per  cent. 
hydrochloric  acid.  On  cooling,  the  larger  portion  of 
the  methylhydroxyhydrouracil  separates,  and  the  re- 
mainder is  obtained  by  concentrating  the  mother  liquor. 
The  crude  product  is  recrystallised  from  boiling  water. 
It  forms  small  quadrangular  tablets,  slightly  soluble  in 
water  and  alcohol,  but  insoluble  in  most  organic  solvents. 
It  is  soluble  in  dilute  alkalis  and  in  hot  strong  ammonia. 
but  is  reprecipitated  from  these  solutions  by  acids. — A.  S. 


XXI.— PHOTOGRAPHIC    MATERIALS     AND 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Patent. 

Photographic   printing-out    papers.     W.  F.  Cooper,  Wat- 
ford.    Eng.   Pat.  2155,  Jan.  2S,   1907. 

Ordinary  low-grade  papers,  sized  or  unsized,  are  coated 
with  a  1  or  2  per  cent,  solution  of  agar-agar,  which  may 
contain  "  baryta  "  or  other  pigment,  and  to  which  borax 
or  alcohol,  or  both  may  be  added.  The  paper  is  dried, 
calendered,  and  coated  with  the  necessary  emulsion. 

-T.  F.  B. 

XXII.— EXPLOSIVES,  MATCHES,  &c. 

Picric  acid;    Determination   of .     M.   Busch  and  G. 

Blume.     See  XXIII. 

Patents. 

Explosives  ;    Manufacture  of .     M.  A.  G.  Himalaya, 

Washington,   U.S.A.     Eng.   Pat.   4439,  Feb.  22,   1907. 
Under  Int.  Con  v.,  Feb.  24,  1906. 

See  Fr.  Pat.  374,932  of  1907  ;  this  J.,  1907,  840.— T.  F.  B. 

Explosive  ;   Safety .     N.  Ceipek,  Vienna.     Eng.  Pat. 

7837,  April  3,  1907. 

A  safety  explosive  of  enhanced  disruptive  effect  is  claimed 
consisting  of  a  mixture  of  90 — 94  parts  by  weight  of  an 
explosive  composed  of  85 — 88  per  cent,  of  ammonium 
nitrate  and  15 — 12  per  cent,  of  aniline  nitrate  with  10-6 
parts  by  weight  of  trinitrotoluene. — J.  W.  G. 

Xitro-cellulose  explosives  ;    Treatment  of  gelatinized . 

G.     H.    Wadsworth.    Lyndhurst.    Hants.     Eng.     Pat. 
16,492,  July  18,  1907. 

XirROCELLULOSE,  gelatinised  by  means  of  a  suitable 
solvent  in  which  it  is  wholly  or  partly  dissolved,  is  mixed 
with  finely-ground  barium  nitrate  in  the  proportion  of 
not  more  than  1  to  2\.  The  mixture  is  dried,  granulated, 
and  the  barium  nitrate  extracted  with  water.  An  explo- 
sive having  a  porous  structure  is  thus  obtained. — J.  W.  G. 

Explosives  ;  Manufacture  of .     M.  A.  G.  Himalaya, 

Worcester  Park,  Surrev.     Eng.  Pat.  20,931,  Sept  20, 
1907. 

The  explosive  consists  of  potassium  chlorate,  70 — 78 
parts  ;  starch,  16  parts  ;  and  heavy  mineral  oil,  6 — 9  parts. 
Binoxide  of  manganese — 4 — 10  parts — may  also  be  added, 
in  which  case  the  amount  of  potassium  chlorate  is  reduced 
to  68 — 74  parts.  Protoxide  of  copper,  or  anhydrous 
chromium  oxide  may  be  used  instead  of  manganese 
dioxide.  The  starch  may  be  in  the  ordinary  state  or 
treated  in  accordance  with  Eng.  Pat.  3179  of  1907  (See 
US.  Pat,  853,085  of  1907  ;  this  J,  1907.  717).  Hot  or 
cold  water  may  be  added  if  necessary. — J.  W.  G. 

Explosives  ;  Manufacture  of .     P.  Winand,  Cologne, 

Germany.     Eng.   Pat.  26,261,  Nov.  27,    1907.     Under 
Int.  Con  v.,  Dec.   6,   1906. 

An  explosive  of  the  "  Sprengel "  type  is  obtained  by 
mixing,  as  a  liquid  oxygen  vehicle,  tetranitrometliane 
with  a  combustible  constituent. — J.  W.  G. 


Powder;  Smokeless .     F.   A.   Halsey,   Swan  ton,   Vt. 

U.S.  Pat,  878,726,  Feb.   11,   1908. 

A  oranular  powder  of  the  following  approximate 
composition  :  Ammonium  picrato,  43  per  cent.  ;  barium 
nitrate,  34:  potassium  picrate,  10;  potassium  ferro- 
cyanido,  1  ;  potassium  permanganate,  4 ;  and  finely 
pulverised  wood,  8. — J.  W.  G. 

Chlorate    explosives ;    Process    for     the     preparation     of 

granulated .     F.    H.    von    Schleinitz.     Ger.    Pat. 

188.829,  Aug.  14,  1902. 

Granulated  chlorate  explosives  resistant  to  moisture 
and  shock  are  prepared  by  triturating  an  impalpable 
mixture  of  a  chlorate  and  a  nitro-compound  (o-nitro- 
phthalic  acid,  etc.)  with  an  organic  solvent  which  will 
not  dissolve  the  oxygen-carrier,  the  quantity  of  the 
solvent  being  such  that  not  the  whole  of  the  nitro- 
compound is  dissolved,  and  the  mixture  does  not  become 
pasty. — A.  S. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Patents. 

Colorimeters.     J.   Szczepanik,  Dresden,  Germany.      Eng. 
Pat.  22,995,  Oct.   18,  1907. 

The  apparatus  consists  of  four  circular  vessels  fitting 
concentrically  within  one  another  and  leaving  a  con- 
siderable space  between  their  walls.  Each  vessel  has  a 
transparent  bottom  and  screws  into  the  cover  of  the 
next  lower  or  larger  one  ;  the  screw  movement  is  measured 
by  scales  and  verniers.  The  three  lower  vessels  are 
partially  filled  with  coloured  solutions  prepared  by 
dissolving  equal  quantities  of  three  substances  each 
possessing  a  primary  colour.  The  intensity  of  the 
coloration  of  the  individual  solutions  is  chosen  so  that 
on  looking  through  them  all  three  appear  black.  On 
screwing  the  vessels  into  each  other,  the  depths  of  the 
solutions  are  diminished  and  any  coloration  may  be 
obtained  and  can  be  expressed  numerically  by  reading 
the  scales  provided.  An  optically  coloured  solution 
may  thus  be  matched,  or  it  may  be  observed  through 
the  apparatus  and  the  depths  of  the  solutions  adjusted 
until  a  grey  coloration  is  obtained.  In  this  instance, 
the  combination  of  the  three  solutions  forms  the  comple- 
mentary colour,  the  value  or  which  is  read  on  the  scales. 
Tha  readings  obtained  are  subtracted  from  1000  (the 
unit  value  taken)  in  each  case,  and  on  setting  the  vessels 
to  the  values  thus  obtained,  the  coloration  of  the  solution 
under  examination  is  ascertained. — W.  P.  S. 

Colorimeter.     J.  Szczepanik.      Fr.  Pat.  383,141,  Oct.  19, 
1907. 

See  Eng.  Pat.  22,995  of  1907  ;  preceding.— T.  F.  B. 

INORGANIC— Q  UALITATI VE. 

Copper ;    Precipitation    of as    metal     by     titanium 

sesquisulphate.     E.   Knecht.     See  XXIV. 

IN  ORG  A  NIC—Q  UA  NT  IT  AT  I  VE. 

Carbon  in  pig-iron,  etc.  ;  Determination  of .     L.  L.  de 

Koninck  and  E.  von  Winiwarter.     See,  X. 

Manganese  in  pig-iron  and  steel ;  Determination  of . 

E.  Raymond.     See  X. 

Nickel  in  nickel-steel ;  Determination  of .     O.  Brunck. 

See  X. 

Silver   cMoride    and   iodide ;    Separation    of .        H. 

Baubigny.     See  VII. 
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Nickel  and   zinc  ;     Electrolytic  separation  of .        P. 

Foc-rster    and    W.    Trcadwcll,    jun.     Z.    Elektrochem., 
1908,   14,   89. 

The  authors  confirm  a  statement  of  Thiol  and  Windel- 
schmidt  (Z.  angew.  Chem.,  13,  5(>3),  that  nickel,  deposited 
from  solutions  containing  sulphites,  always  contains  sul- 
phur. While,  therefore,  the  method  of  Hollard  and 
Bertiaux,  or  the  simplification  of  it  described  by  Foerster 
and  Blakenberg  (this  J.,  1907,  1014),  permits  of  an  exact 
separation  of  nickel  from  zinc,  it  does  not  allow  of  the 
accurate  determination  of  the  nickel,  which  is  always 
1^  to  2.V  per  cent,  too  high.  An  allowance  can  be  made 
for  this,  based  on  previous  determinations  under  similar 
experimental  conditions ;  but  for  accurate  work  it  is 
preferable  to  re-dissolve  the  deposit,  and  separate  the 
nickel  afresh  from  a  solution  containing  no  sulphite. 

—J.  T.  D. 

ORGANIC— Q  UALITA  TI VE. 

Quinine  sulphate;  Causes  of  error  in  the  ■Kerner-Weller 

method  for  the  detection  of  allied  alkaloids  in .     P. 

Biginelli.     See  XX. 

Quinine    bisidphale  ;    Direct    application    of    the     Kerner 
and  Liebig-Hesse  tests  to .     P.  Biginelli.     See  XX. 

ORGANIC— Q  VANTITATI  VE. 

Vegetable  substances  ;  Scheme  for  complete  analysis  of . 

J.  M.  Albahary.     Compt.  rend.,  1908,  146,  336—338. 

The  author  sketches  a  complete  scheme  of  progress 
for  the  successive  examination  ot  all  the  constituents 
of  a  vegetable  substance.  He  first  determines  moisture 
(by  drying  at  110°  C),  total  ash,  matter  insoluble  in 
alcohol  and  goes  on  to  examine  the  alcoholic  extract  in 
which  volatile  acids  and  total  soluble  matter  are  estimated. 
Fats  and  colouring  matter  are  estimated  together  by 
extraction  with  petroleum  ether  in  a  Soxhiet  apparatus 
and  after  saponification,  the  colouring  matters  are  ex- 
tracted with  chloroform.  By  continuing  the  extraction 
with  ethyl  ether,  the  free  organic  acids,  cholesterol  and 
lecithin  are  separated  together.  This  ethereal  extract 
is  washed  with  water  to  remove  the  acids  and  after 
evaporation  to  dryness  is  hydrolysed  with  alcoholic  potash 
to  destroy  the  lecithins,  and  the  soap  extracted  with 
chloroform  to  isolate  the  cholesterol.  The  amount  of 
lecithin  is  calculated  from  thetictermination  of  phosphorus. 
Continuing,  that  portion  insoluble  in  neutral  alcohol 
is  macerated  for  two  days  with  95  per  cent,  alcohol 
containing  a  little  hydrochloric  acid,  the  solution  separated 
from  the  residue,  which  is  washed  with  alcohol  till  free 
from  acid,  and  evaporated  to  dryness.  The  residue  is 
first  extracted  with  ether  to  remove  organic  acids,  then 
dissolved  in  water  and  made  up  to  1  litre,  after  the 
washings  of  the  above  residue  insoluble  in  alcohol  have 
been  added.  The  following  are  determined  in  aliquot 
portions  of  this  solution  :  (1),  reducing  sugars  ;  (2),  mineral 
acids;  (3).  total  nitrogen;  (4),  asparagine;  (5),  total 
sulphur  ;  (0),  soluble  ash.  In  the  residue  insoluble  in 
acid  alcohol  the  total  proteins  and  the  albuminoids 
and  nuclein  nitrogen  may  be  determined  and  lastly 
Starch,   inulin.  ghlCOSideS  and  cellulose.      E.  F.  A. 

Sulphur  ;  New  method  of  determination  of in  organic 

substances.     I.    Bay.     Compt.   rend.,    I '.ids,    146,    333— 
334. 

The   organic    matter    is    burnt    in    a    bayonet    tube    filled 

with    a    mixture   of   anhydrous   scdium    carbonate   and 

calcined  magnesium  OXl'de  in  a  stream  '.I  o\yi/en.  whereby 
the  BulphUT  IB  converted  into  soluble  sulphates.  A 
safety  Liebig  tube  containing  sodium   broinate  is  attaelied 

to  the  end  of  the  combustion  lube  to  catch  any  sulphur 

products  which  may  escape.      At  the  end  of  the  combustion 

the  contents  of  the  tube  and  ol  the  Liebig  tube  are  emptied 

into  B  beaker  dissolved  in  dilute  hydrochloric  acid,  the 
bromine  expelled  by  boiling  and,  after  filtering,  the 
sulphuric    ueid    is    precipitated    and    weighed    as    barium 


sulphate.  The  bayonet  tube  is  filled  as  follows :  first 
3  c.e.  of  asbestos,  then  about  10  c.c.  of  a  mixture  of 
equal  parts  of  sodium  carbonate  and  magnesium  oxide, 
then  about  10  c.c.  of  the  mixture  of  the  substance  to 
be  analysed,  if  a  solid,  and  the  sodium  carbonate- 
magnesia  mixture,  followed  by  a  further  20  c.c.  of  the 
mixture  of  carbonate  and  magnesia  and  a  final  20  c.c. 
of  magnesium  oxide  and  an  asbestos  plug.  If  a  liquid, 
the  substance  is  contained  in  a  small  glass  bulb  in  the 
manner  followed  in  elementary  analysis. — E.  F.  A. 

Picric  acid ;  Determination  of .       M.  Busch  and  G. 

Blume.     Z.  angew.  Chem.,   1908,  21,  354—355. 

The  method  depends  on  the  precipitation  of  the  picric 

acid  as  nitron  picrate  (see  this  J.,   1905.  291),  which  is 

practically    insoluble    in    water.     About    150    c.c.    of    a 

solution    of    the    substance,    containing   not    more   than 

1  grm.  of  picric  acid  per  litre,  are  acidulated  with  1 — 2  c.c. 

of  dilute  sulphuric  acid,  heated  to  incipient  boiling,  and 

treated  with  10  c.c.  of  a  10  per  cent,  solution  of  nitron 

in  5  per  cent,  acetic  acid,  the  precipitant  being  added 

slowly.     After    cooling    to    the    ordinary    temperature, 

the    nitron    picrate    (lemon-yellow    needles)    is    collected 

in  a  Neubauer  crucible,  washed  with  50 — 100  c.c.  of  cold 

water  and  dried  for  1  hour  at  110°  C.      The  weight  multi- 

229 
plied  by      -    gives  the  quantity  of  picric  acid   present 

in  the  original  substance.  When  necessary,  the  substance 
under  examination  can  be  dissolved  in  alcohol.  Results. 
are  given  showing  the  accuracy  of  the  method,  which, 
however,  is  not  applicable  in  presence  of  hydrobromic, 
hydriodic,  chloric,  perchloric,  nitrous,  nitric,  and  chromic 
acids  — A.  S. 

Asphaltic  substances  ;    Determination  of in  mineral 

oils.     E.  Lecocq.     See  III. 

Brewery  worts  ;    Use  of  the  immersion  ref Tactometer  for  the 
analysis  of .     0.   Mohr.     See  XVII. 

Water  contained  in  celhdose  ;    Determination  of  the . 

C.  G.  Schwalbe.     See  XIX. 


Allyl  mustard  oil ;    Volumetric  determination  "{  — 
Kuntze.     See  XX. 


M. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

(1).  Aidoxidation  ;    A    visible .     (2).  Copper;    Pre- 
cipitation of as  metal  by  titanium  scsquisulphatv. 

E.   Knecht.     Ber.,   1908,  41,  498—499. 

(1).  A  solution  of  permanganate  acidified  with  sulphuric 
acid  is  divided  into  two  portions,  of  which  one  is  used  for 
the  purpose  of  comparison.  To  the  other  portion  is  added 
in  small  quantities,  with  shaking,  a  solution  of  titanium 
sesquisulph ate.  The  colour  of  the  permanganate  changes 
gradually  from  bluish -red  to  scarlet,  and  then  to  the  pure 
orange-yellow  colour  of  titanium  peroxide.  Finally,  with 
an  excess  of  titanium  sesquisulphate  the  solution  is 
decolorised.  Titanic  sulphate  gives  no  reaction  with 
permanganate 

(2).  About  I  c.c.  of  a  10  per  cent,  solution  of  copper 
sulphate  is  added  to  from  1  to  2  lilies  of  distilled  water. 
and  then  about  5  c.c.  of  a  commercial  titanium  sesqui- 
sulphate  solution    are   introduced,   and   the  whole  well 

si  in  cd.  Alter  a  few  minutes,  separation  of  metallic  copper 
is  observed.  By  reflected  light  the  precipitate  exhibits  the 
characteristic  colour  of  pure  copper,  but  by  transmitted 
ligbl  it  appears  blue.  ll  is  in  such  a  line  state  of  division 
that  (inly  a  small  portion   is  retained   by  liltcr-pa  per.     The 

reaction  is  capable  of  detecting  I  part  of  copper  in  1,000,000 

parts  of  solul  ion.     A.  S. 

Fatty  acids  ;    Esterification  constants  <<f  the  normal . 

.1.  .1.  BudborOUgh  and  .1.  M.  Gittins.      Chem.  Soc.  Trans.. 
1908,  93.  '-'Hi     217. 

TllK  authors  determined  the  velocity  of  estcrilic.it  ion  ot  a 
number  of  normal  fatly  acids  by  methyl  alcohol.  The 
results  show  that  the  introduction  of  small  radicals  such  as 
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methyl  and  ethyl  into  the  formic  acid  molecule  haa  a 
considerable  retarding  effect  on  the  rate  of  ester ification. 
Butyric  acid  and  the  higher  acids  of  the  series  up  to 
stearic  acid  show  practically  the  same  rate  of  esteritication. 
A  -  unrated  solution  of  stearic  acid  in  methyl  alcohol  at 
16  C.  has  the  concentration  0*0111  N.  In  the  titration 
of  a  mixture  of  methyl  formate  and  formic  acid  by  barium 
hydroxide  solution  in  presence  of  phenolphthalein,  the 
pink  coloration  persists  only  for  a  minute  or  two  owing  to 
the  ready  hydrolysis  of  the  ester. — A.  S. 

Fruits  of  Cocoa  nucifera  ;   Investigation  on  the  composition 

of  the   mill:  and  on    the   diastases  of  the .     E.    de 

Kruvff.     Bull.  Depart.  l'Agric.  aux  Indes  neerland.,  4; 
Chem.  Zentr.,  1908,  1.  74<>. 

In  the  '*  milk  "  of  cocoanuts  the  author  found  sucrose  and 
also  dissolved  gases  consisting  of  98  per  cent,  of  carbon 
dioxide.  0-2  per  cent,  of  oxygen,  and  0-3  per  cent,  of  nitro- 
gen. Evidence  was  obtained  of  the  presence  in  the  ''  milk  " 
of  ripe  nuts,  of  a  sucrase  secreted  bj*  the  albumin  cells,  an 
oxydase,  and  a  catalase.  In  the  "  milk  "  of  very  young 
fruits,  only  the  two  latter  are  present.  In  the  cells  of  the 
haustorium.  there  are  present  lipase,  a  proteolytic  diastase, 
amylase,  catalase.  and  peroxydase. — A.  S. 

Oxidising  and  fat-hydrolysing  bacteria.  E.  de  Kruyff.  Bull. 
Depart.  l'Agric.  aux  Indes  neerland.,  9.  Chem.  Zentr., 
1908,  1,  752. 

The  author  proposes  the  name  ''lipobacter  "  for  the  group 
of  oxidising  and  fat-hydrolysing  bacteria.  The  fat- 
hydrolysing  action  is  best  observed  with  a  nutrient  gelatin 
containing  butyrin  or  triolein  and  0- 1  per  cent,  of  nitrate  ; 
it  is  indicated  by  a  "  zone  of  liquefaction."  Some  members 
of  the  "  lipobacter  "  group  are  capable  of  reducing  nitrates 
to  nitrites.  The  fat-hydrolysing  action  is  due  to  the  pre- 
sence of  a  lipase,  the  activity  of  which  is  governed  by  the 
presence  of  readily  assimilable  carbonaceous  substances. 
Dextrose  or  gh'cerol,  for  example,  diminish  the  secretion 
of  the  diastase,  whilst  peptone  appears  to  have  a  favour- 
able effect.  The  activity  of  the  lipase  is  also  diminished 
by  the  fatty  acids  produced  by  hydrolysis.  Some  lipo- 
bacteria  oxidise  fatty  acids  to  carbon  dioxide  and  water. 
Bac.  fliiortscens  liquefaciens  belongs  to  the  "  lipobacter  " 
group. — A.  S. 


Trade  Report. 

Japanese  import  duties.     Board  of  Trade  J.,  March   12, 
1908:— 

The  import  duties  on  the  following  articles  are  to  be  in- 
creased as  indicated,  from  Sept.  1st,  1908: —  ' 


Patent   List. 


Rate  of  Duty. 

Article. 

From  1st  Sept., 

Present. 

1908. 

Yen 

Yen. 

Grape  sugar,  malt  sugar  and 

100  kins. 

7-25 

100  kins.      925 

Sake 

Litre 

015 

Liter            017 

Chinese  liquors,  fermented 

015 

017 

Beer,  ale,  porter  and  stout 

010 

0-12 

All  other  alcoholic  liquors 

(except  wines) — 

In  bottles   

0-90 

1-10 

In  other  receptacles  . 

0-50 

060 

0-65 

0-73 

Alcohol,  denatured    

065 

073 

Alcoholic     medicinal     pre- 

parations (excluding  tine- 

" 

0-85 

0-73 

[Note. — 1   yen   per   100   kin  =   Is.   8d.   per   cwt] 


Where  a  complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  arc  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  ease  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

4834.  Wood.  Drawing  liquids  through  other  liquids 
of  varied  densities.     March  3. 

4849.  Imray  (Meister,  Lucius,  und  Briining).  Mixing 
machines.     March  3. 

4861.  Bousfield.     Pyknoineter.     March  3. 

5011.  Hodgkinson.  Apparatus  for  evaporating  liquid 
from  brine  or  other  solutions.     March  5. 

5069.  McNeil  and  McNeil.  Evaporating  or  concen- 
trating apparatus.     March  6. 

5120.  Dupre.     Apparatus  for  stirring  liquids.     March  6. 

5187.  Schmatolla.     Gas-fired  kilns.     March  7. 

5224.  Ward  and  Ward.  Separating  solid  particles. 
March  7. 

5334.  Ogden.  Apparatus  for  producing  a  vacuum. 
March  9. 

5412.  Edwards  (Arbuckle  and  Osborn).  Continuous 
filter  presses.     March  10. 

5461.  Dauneberg.     Drving  apparatus.*     March  11. 

5774.  Webb.     Filters.'  March  14. 

Complete  Specifications  Accepted. 

'5783  (1907).     Wallis.     See  under  VII. 

12,087  (1907).  Black  and  Lennox.  Machines  for 
drying  coal,  coke,  slag,  &c.     March  18. 

13,501  (1907).  Coward.  Concentrating  or  sorting 
apparatus.  -March  11. 

13,804  (1907).  Siemens.  Regenerative  gas  furnaces. 
March  11. 

16,150  (1907).  Heim.  Rendering  barrels  and  like 
wooden  receptacles  impermeable.     March  11. 

22,732  (1907).  Lamort.     Recovery  filters.     March  11. 


II. -FUEL,  GAS,  AND  LIGHT. 
Applications. 

T 

5040.  Planchon.  Metallic  filaments  for  electric  in- 
candescent lamps.     [Ft.  Appl.,  Nov.  9,  1907.]*     March  5. 

5067.  Fallot.  Apparatus  for  generating  and  using 
acetylene  and  oxygen.  [Fr.  Appl.,  April  23,  1907.]* 
March  6. 

5181.  Bruce.  Air-gas  plants.  [Addition  to  No.  3243 
of  1907.]     March  7. 

5188.  Schmatolla.     Gas  producers.     March  7. 

5307.  Gargana.  Manufacture  of  briquettes  of  carbon. 
March  9. 

5405.  Croinbic.     Producer  gas  apparatus.      March  10. 

5415.  British  Thomson-Houston  Co.  (General  Electric 
Co.).  Incandescing  or  heating  bodies  containing  zir- 
conium.    March  10. 

5416.  Biitish  Thomson-Houston  Co.  (General  Electric 
Co.).     Filaments  for  incandescent  electric  lamps.  March  10. 

Complete  Specifications  Acceded. 

6491(1907).  Lymn  and  Weil.  Operating  gas  producers 
and  producers   therefor.     March   11. 

12,087  (1907).  Black  and  Lennox.     See  under  I. 
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III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Application. 
5437.  Robertson  and  Graham.      Motor  spirit.  March  J 1. 
Complete  Specifications  Accepted. 

7550(1907).  Lake  (Friedlaender).  Rendering  hydroxy  1 
derivatives  of  aromatic  hydrocarbons  soluble  in  water. 
March  11. 

19,565  (1907).  Schultz.  Production  of  aromatic  nitro- 
compounds from  solvent  naphtha.     March  18. 


IV.— COLOURING   MATTERS   AND   DYESTUFFS. 

Applications. 

4848.  Bloxain  (Chem.  Fabr.  Griesheim-Elektron). 
Manufacture  of  brown  sulphurised  dyestuffs.     March  3. 

5299.  Imray  (Meister,  Lucius,  und  Bruning)  Manu- 
facture of  bromo  substitution  products  of  /3-naphthyl- 
indigo.     March  9. 

5484.  Newton  (Bayer  und  Co.).  Manufacture  of 
trisazo  dyestuffs.  [Addition  to  No.  14,248  of  1907.] 
March  11. 

5485.  Newton  (Bayer  und  Co.).  Manufacture  of 
sulphur  dyestuffs.     March  11. 

5581.  Newton  (Bayer  und  Co.).  Manufacture  of 
acidylised  p-diamines  of  the  benzene  and  naphthalene 
series.     March  12. 

5582.  Newton  (Bayer  und  Co.).  Manufacture  of  indigo 
compounds  and  leuco  derivatives.  [Addition  to  No.  4423 
of  1908.]     March  12., 

5589.  Meister,  Lucius,  und  Bruning.  Manufactiue 
of  red  vat  dyestuffs.  [Ger.  Appl.,  April  25,  1907.]* 
March  12. 

Complete  Specifications  Accepted. 

2769  (1907).  Imray  (Meister,  Lucius,  und  Bruning). 
Manufacture  of  vat  dvestuffs.     March  11. 

7148  (1907).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Sul- 
phurised dyestuffs.     March  11. 

15,138  (1907).  Durand,  Huguenin  et  Cie.  Manu- 
facture of  condensation  products  of  gallocyanincs  with 
amines.     March  11. 

344  (1908).  Basler  Chem.  Fabrik.  Manufacture  of  a 
red  vat  dyestuff.     March  18. 


V.— PREPARING,  BLEACHING,  DYEING, 
PRINTING,  AND  FINISHING   TEXTILES,  YARNS, 
t  AND  FIBRES. 

A  l-i-t.IC  \TJ<  )NS. 

4687.  Jennings.  Recovery  of  1  quids  from  yarns, 
clot  lis,  or  other  fabrics.     March  2. 

4719.  Day  (Erste  Triester  Reisschal-Fabr.).  Manu- 
facture of  a  linish  for  cloth,  &C.*     March  2. 

5278.  Boult  (.Jaloux).  Bleaching  by  oxygen.*' 
March   9. 

5595.   Courtauld     and  Co.,   Ltd.,  and   Wilson.        Manu- 

fac!  lire  of  threads,  filaments,  strips,  or  threads  of  cellulose 

|  Addition   to   No.   21,408  '>('    I  907.  |      March    I '_>. 


ComiM.ktk  SPBOHnCATIONS    ACCEPTED. 

4010  (1907).  Dassonvillc  Electrolytic  apparatus  for 
bleaching  and  scouring  fibres  and  fabrics.     March  11. 

9241  (1907).  Denison  and  PreusBner.  Imparting  a 
permanent  finish  to  oloths.     March  11 

12,831  (1907).  Hansford  (Cassella  und  Co.).  Method 
of  dyeing  wool.     March  18. 

17,^70  (1907).  Larimer.  Drying  machines  for  textile 
material.     March   18. 

18,156(1907).  Scliirp.     Carbonising  textiles.    Match  11. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

4750.  Schacke.  Manufacture  of  hydrate  of  potassium 
and  hydrate  of  soda.     March  2. 

4761.  Rademacher.  Manufacture  of  a  zinc  salt  of 
formaldehyde-sulphoxylic  acid.*     March  2. 

4897.  Dyes  (Hempel).  Manufacturing  formates  and 
oxalates.     March  4 

4974.  Anderson  and  Hart.  Manufacture  of  oxygen 
from  air.     March  4. 

5011.  Hodgkinson.     See  under  I. 

5067.  Fallot.     Sec  wider  II. 

5502.  Goodwin  and  Burgess.  Generation  of  ozone. 
March  11. 

5623.  Robertson.  Manufacture  of  calcium  carbide. 
March  13. 

5657.  Pallenberg.  Saturator  for  use  in  the  manu- 
facture of  ammonium  sulphate.*     March  13. 

5685.  Davey,  Davey,  and  Davey.  Treatment  of 
brine,  &c,  to  be  concentrated,  evaporated,  or  distilled 
and  the  manufacture  of  vegetable  black.     March  13. 

Complete  Specifications  Accepted. 

5783  (1907).  Wallis.  Hydrating,  drying,  and  sifting 
lime,  &c.     March  18. 

13,953  (1907).  Raschen,  Higgins,  and  United  Alkali 
Co.     Manufacture  of  formates.     March  18. 

20,647  (1907).  Hartenstein.  Manufacture  of  calcium 
carbide.     March  11. 

21,147  (1907).  Cottrell.  Manufacture  of  sulphuric 
acid.     March  18. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 
Complete  Specifications   Accepted. 

5123  (1907).  Bloxam  (Risler  et  Cie.).  Manufacture 
of  a  ceramic  mass  and  ware  therefrom.     March  11. 

5879  (1907).  Pilkington.  Apparatus  for  making 
glass  sheets  or  plates.     March  18. 

20,222(1907).  Marks  (Col burn).  Machines  for  drawing 
sheet  glass.     March  18. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

4732.  Dondy.  Manufacture  of  artificial  marble  or 
stone.     March  2. 

4929.  Chateau  and     Merklen.         Impregnating     and 

preserving  wood.  March  4. 

5051.  Lorach.  Preparing  and  preserving  wood.* 
March  5. 

Complete  Specifications  Accepted. 

7037(1907).    Belloni.      Coloration  of  marble.      March  11. 
8478     (1907).   Aimer.  Producing     a     substitute     for 

wood,  rubber,  &c.     March  11. 


X.— METALS   AND  MIOTALLURG Y. 

Applications. 

6038.   Ilcin/..    Recuperative  spelter  furnaces.*  March  5. 
6055.  Nielsen.  Soldering  aluminium.  [Appl.  in  Norway, 
March  9,  1907.1*     MSaroh  5. 
,r»l77.  Broadfoot,     and     Brand's     Pure    Spelter    Co. 

Reducing    emission    of    residual    condensation    gases    in 
extracting  or  refining  metals.     March  7. 

5244.    '  'lineli  Jones.      Annealing   metals.      March   9. 

5261.  OebeL     Extraction  of  aino  or  spelter.   March  it. 

5398.    Duke  and  llawke.      K\ti  act  ion  of  gold  from  ores. 

March  in. 
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5461.  Barraia.  Silver-like  allow  [Ital.  Appl.,  May  15, 
1907.]*     March  11. 

5606k    IV  bus  and  Debus.     Smelting  furnace.  *  March  11. 

5512.   Anderson.     Treating  refractory  ores.     March  11. 

6615  Jone*.  Treatment  of  ores.  [UiS.  Appl.,  Mav  22, 
1907.]*     March  11. 

">.">T;?.  Goldschmidt.  Manufacture  of  alloys  of  silicon. 
[Ger.  Appl..  May  18.  1907.]*     March  12. 

180.   British  Thomson-Houston  Co.  (General  Electric 
Co.).     Reduction  of  metallic  compounds.     March  13. 

Complete  Specifications  Accepted. 

IS  (1907).  Holloway.  Treatment  of  slags  from  tin- 
smelting  furnaces.     March  11. 

S(>  (1907).  Simpson.  Uniting  or  welding  metals. 
March  11. 

5973  (1907).  Lake  (Soc.  Anon.  Le  Carbone).  Treat- 
ment of  metals  or  alloys  bv  agglomeration.     March  18. 

9924  (1907).  Astruc.     Welding  metals.     March  18. 

18,707  (1907).  Hadtield.  Improving  steel  rails. 
March  11. 


XI.— ELECTRO  -  CHEMISTRY   AND   ELECTRO- 
METALLURGY. 

Applications. 

4895.  Gibbs.     Electrodeposition  of  metals.    March  4. 

4940.  D'Varad  and  Meislinger-Meszlenyi.  Producing 
positive  storage  battery  plates.     March  4. 

4947.  Noodt.  Producing  insulating  bodies.  [Ger. 
Appl..  April  16,  1907.]*     March  4. 

5214.  Jungner.  Depolarising  galvanic  batteries.* 
March  7. 

5279.  Ali-Cohen.     Insulating   materials.*     March    9. 

Complete  Specifications  Accepted. 

9029  (1907).  Borgnet.  Electrolytic  apparatus  and 
galvanic  batteries.     March  11. 

24.697  (1907).  Viel.  Electric  furnace  for  fusing  or 
refining.     March  11. 

28,542  (1907).  Hiorth.  Electric  induction  furnace. 
March  18. 


XE.— FATTY   OILS,    FATS,    WAXES,    AND  SOAPS. 

Application. 

5423.  Carmichael    and    Wild.     Manufacture    of    soap. 
March  10. 

Complete  Specification  Accepted. 

15,213  (1907).  McLay.     Polishing  soaps.     March  18. 


XITL— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c 

(.4.) — Pigments,  Paints. 

Application. 

id.  Davey,  Davey,  and  Davey.     See  under  VII. 

Complete  Specification  Accepted. 

6629  (1907).  Strange  and  Pirn.     Manufacture  of  white 
lead.     March  18. 

(£.) — Resins,  Varnishes. 

Complete  Specification  Accepted. 

6  (1907).  Helm.     Manufacture  from  aldehydes  and 
phenols  of  substitutes  for  resins  and  gums.     March  18. 


(C.) — India-Rubber. 

Application. 

4714.  Basler  Chem.  Fabr.  Regeneration  of  caoutchouc. 
[Ger.  Appl.,  March  4,  1907.]*     March  2. 

Complete  Specification  Accepted. 
847S  (1907).  Auner.     -Sec  under  IX. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &0.j 
Applications. 

5087.  Wetter  (Knoll  und  Co.).  Manufacture  of  casein 
derivatives  or  compounds.*     March  6. 

5377.  Rohm.  Preparation  of  hides  in  the  manufacture 
of  leather.     [Ger.  Appl.,  June  6,  1907.]*     March  10. 


XV.— MANURES,  &c 

Application. 

4753.  Schiicke.  Manufacture  of  manure  from  recent 
eruptive  stones  containing  protoxide  of  potassium  and 
compounds  of  lime.     March  2. 


XVI.— SUGAR,  STARCH,  GUM,  &c 
Application. 
5501.  Eastick.     Purification  of  sugar.     March  11. 

XVII.— BREWING,     WINES,     SPIRITS,     &c. 

Complete  Specification  Accepted. 

5128  (1907).  Lake    (Pradel).     Treatment    of    peat    to 
produce  alcoholic  and  other  products.     March  1 1. 


XVIIL— FOODS  ;      SANITATION,     WATER 
PURIFICATION ;     AND     DISINFECTANTS. 

(A.) — Foods. 

Applications. 

5133.  Frye.     Producing  a  solid  from  milk.*     March  6. 
5155.  Hogarth.     Treating  and  conditioning  cereals  or 
their  products.     March  7. 

Complete  Specifications  Accepted. 

53  (1907).  Hooker  and  Thew.  Baking  powder. 
March  11. 

23,147  (1907).  Meyer.  Roasted  food  or  medicated 
products  containing  sulphur.     March  11. 

28,024  (1907).  Justice  (Cooke).  Obtaining  butter  fat. 
March  18. 


(5.)— Sanitation  ;    Water  Purification. 

Complete  Specifications  Accepted. 

21,647  (1907).  Pennink.     Sand   filters.     March    18. 
26,653  (1907).  Nadein.     Apparatus     for     separating 
liquid  and  solid  matter  in  sewage.     March  11. 

(C.) — Disinfectants. 

Application. 

4855.  Schneider.     Producing  formaldehyde  vapours  for 
disinfecting.     [Ger.  Appl.,  March  18,  1907.]*     March  3. 
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XIX.— PAPER,    PASTEBOARD,   &c. 

Application. 

4804.  Wallace.     Manufacture  of  paper.*     March  3. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

4712.  Busch.  Manufacture  of  soluble  compounds  of 
hexamethylenetetramine  and  mercuric  salts.     March  2. 

4936.  Newton  (Bayer  und  Co.).  Manufacture  of 
santalol  ethers.     March  4. 

5316.  Redfern  (Basle  Chem.  Works).  Manufacture  of 
C.C-dialkyliminobarbituric  acids.*     March  9. 

5404.  Tompkins,  and  ■  Clayton  Aniline  Co.  Manu- 
facture of  dihalogen-acetyl  chloride  and  bromide  and 
derivatives.     March  10. 

5436.  Robertson  and  Graham.  Substitutes  for  camphor. 
March  11. 

5513.  Boult  (Florizoone).  Obtaining  camphor  from 
borneol  or  isoborneol.*     March  11. 

5604.  Crawford.     Preparation  of  ionone.     March  12. 

5632.  Wellcome  and  Barger.  Manufacture  of  deri- 
vatives of  phenylchloracetic  and  phenylglycolic  acids. 
March  13. 

5674.  Badische  Anilin  und  Soda  Fabrik.  Manufacture 
of  camphene.     [Ger.  Appl.,  April  3,  1907.]*     March  13. 


Complete  Specifications  Accepted. 

13,599  (1907).  Zimmermann  (Chem.  Fabr.  auf  Actien, 
vorm.  E.  Schering).  Manufacture  of  3.4-dioxyphenyl- 
glyoxime  and  3.4-dioxyphenylalkylglyoximes.     March  18. 

15,987  (1907).  Wellcome  and  Barger.  Manufacture 
of  compounds  containing  chlorine  from  methylene  ethers 
of    pyrogallol    derivatives.     March    11. 

27,485  (1907).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  l-phenyl-2.3-dimethyl-4-dimethylamino-5- 
pyrazolone.     March  18. 

28,723  (1907).  Nitritfabrik  A.  -G.  Production  of  formitis. 
March  11. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 


Application. 

4745.  Brasseur.     Colour     photography. 
March  8,    1907.]*     March  2. 


[Ger.     Appl. 


XXII.— EXPLOSIVES,  MATCHES,  &c 

Complete  Specifications  Accepted. 

19,565a  (1907).  Schultz.  Manufacture  of  safety  explo- 
sives from  the  nitro  compounds  of  solvent  naphtha. 
March   11. 

23,112  (1907).  Wadsworth.  Apparatus  for  dividing 
gelatinous     gunpowder     into     particles.     March      11. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annua!  General  Meeting  will  be  held  in  the 
Armstrong  College.  Newcastle-on-Tyne,  on  Wednesday, 
July  22nd,  at  10  30  a.m.  Full  particulars  will  appear 
later. 


Birmingham  Section. 

Meeting   held   at    Birmingham    University   on  Thursday, 
Jan.  2Zrd,   1908. 

MR.    HARRY    SILVESTER   IN   THE    CHAIR. 

SOME   NOVEL   LABORATORY   APPLIANCES   AND 
FITTINGS. 

BY   J.    E.    STACEY   JONES,    B.SC.(LONI).). 

The  apparatus  and  fittings  in  a  laboratory  of  a  chemist 
are  so  important  a  part  of  his  profession  that  I  make  no 
excuse  for  the  following  notes  on  such. 

1.  Fume  Chambers. 

These  are  usually  considered  a  most  important  fixture 
by  the  metallurgical  chemist,  inasmuch  as  a  very  large 
proportion  of  the  work  in  the  analysis  of  metals,  ores,  etc. 
must  be  done  in  them  if  the  atmosphere  in  which  the 
chemist  works  is  to  be  considered  at  all.  Even  with  the 
most  efficient  of  fume-chambers,  however,  it  is  very 
difficult  to  prevent  much  of  the  fumes  from  going  into  the 
laboratory.  It  is  evident  that  the  greater  the  efficiency 
of  the  fume-chamber  the  greater  is  the  amount  of  time 
saved  in  cleaning,  and  the  greater  also  is  the  comfort 
of  the  laboratory.  In  a  metallurgical  fume-chamber 
there  are  two  things  which  I  suppose  are  considered  by 
nearly  everyone  who  has  occasion  to  have  one  put  up  : — 
1.  The  material  of  which  it  is  to  be  made.  2.  The  method 
of  arranging  the  flue  pipe  to  get  the  best  draught.  To 
these  I  thought  it  necessary  to  add  two  more  : — 3.  The 
more  convenient  arrangement  of  the  hot-plate.  4.  The 
escape  of  the  burnt  gases  from  the  burners.  Taking 
these  headings  seriatim,  the  following  details  seem  to  me 
to  be  worth v  of  notice. 


Section  of  flue  pipe  and  seal,  showing 
exhaust-gas  outlet. 

1.  Materials  of  construction. — For  the  inside  of  the 
chamber  the  best  materials  are  white  glazed  bricks  or 
tiles  for  those  against  a  wall,  or  all  glass  and  wood  for 
those  in  the  centre  of  the  room.  When  wood  and  glass 
are  used  for  what  may  be  called  "  island  "  fume-chambers, 
t  is  of  course  necessary  to  have  all  the  wood  well  stained 


and  varnished  and  kept  periodically  so.  It  is  my  exper- 
ience that  no  white  paints  of  any  description  may  be  used 
in  the  inside  of  these  chambers.  Lead  paints  are  blackened 
in  one  day,  and  zinc  paints  do  not  last  very  long.  Indeed 
paint  of  any  description  is  very  soon  attacked  by  the 
fumes  and  rendered  soppy  :  the  wood  or  metal  underneath 
is  then  attacked  at  once.  I  have  found  that  a  very  good 
and  cheap  white  back  for  a  wall-chamber  is  ordinary 
window-glass  painted  white,  and  then  put  up  with  the 
white  side  to  the  wall.  The  glass  is  cut  to  size  and  fitted 
into  picture-framing  nailed  to  the  back.  It  is  fairly  easy 
by  means  of  putty  to  render  the  joint  tight,  and  prevent 
fumes  from  getting  to  the  back  of  the  glass.  If  care  be 
taken  that  this  is  so,  the  white  glass  seems  a  good  and 
cheap  substitute  for  tiles  or  bricks.  The  only  disadvantage 
it  has  is  its  liability  to  fracture  by  the  sudden  accidental 
application  of  great  heat,  but  if  care  be  taken  this  is  not  a 
big  risk.  This  glass  is  marked  J  in  Diagram  2.  The 
doors  of  a  fume-chamber  are  usually  made  of  wood  and 
glass  ;  the  virtues  of  the  sliding  and  front-opening  variety 
must  be  left  to  individual  taste.  I  personally  prefer 
the  former  for  all  purposes. 


Fig.  2. 

2.  Flue  pipe.. — I  think  that  the  best  flue  pipe  is  con- 
ceded to  be  one  of  brick,  opening  horizontally  into  the 
top  of  the  cupboard,  and  then  being  quite  vertical.  But 
this,  as  a  rule,  is  only  possible  to  be  had  when  the  fume- 
chamber  is  made  specially  and  not  adapted  from  an 
ordinary  room.  The  next  best  thing  is  perhaps  a  vertical 
earthenware  pipe,  but  these  have  the  disadvantage  that 
they  are  somewhat  awkward  to  fix,  and  are  very  heavy, 
so  that  they  cannot  safely  be  allowed  to  rest  on  a  wood 
top.  I  have  tried  ordinary  sheet  iron  flue  pipes — gal- 
vanised, lead-coated,  and  stove-enamelled.  It  is  possible 
perhaps  to  prevent  the  outside  of  these  rusting,  but  it 
is  certainly  impossible  to  do  anything  to  the  inside.  In 
a  short  time  I  have  always  found  the  inside  to'jbe  a  mass 
of  rust,  either  dry  or  wet,  and  it  does  not  take  long  to  eat 
quite  through  the  metal.  After  a  good  deal  of  tribulation 
with  such  pipes,  which  have  the  virtue  of  cheapness  alone, 
I  fixed  up  an  ordinary  cast-iron  soil  pipe,  six  feet  long, 
vertically  from  the  top  of  the  fume-chamber,  through 
the  roof.  The  fixture  was  made  to  the  wall  to  take  the 
weight.  The  pipe  I  use  is  coated  inside  with  some  tarry 
preparation,  but  it  is  possible  to  obtain  them  by  ordering 
some  time  in  advance  with  a  coating  of  "  glass-enamel." 
1  should  imagine  that  these  would  be  better  still,  from 
the  look  of  them. 

To  catch  the  slow  dripping  of  acid,  which  always  takes 
place,  seemingly,  even  with  the  best  regulated  Hue-pipes, 
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I  found  it  advisable,  or  even  necessary,  to  run  an  annular 
gutter  of  lead  under  the  bottom.  This  is  shown  in 
Diagram  1.  A  is  the  iron  pipe,  supported  against  the 
wall  as  shown.  B  is  the  pipe  from  which  the  exhaust 
gases  from  the  burners  flow,  to  help  the  draught,  as  noted 
later  :  G  is  the  annular  lead  ring.  This  was  made  by 
Viand  by  beating  out  lead  sheet :  it  was  soldered  at  the 
bottom  on  to  another  piece  of  sheet,  G,  which  was  secured 
to  the  wooden  top.  E.  of  the  fume-chamber.  A  pipe, 
D,  was  also  soldered  on  at  a  suitable  height,  to  take  off 
the  drippings.  1  keep  this  gutter  full  of  water  when  any 
work  is  going  on  :  the  acid  drippings  that  come  down 
mix  with  the  water  and  the  overflow  is  taken  off  by  the 
pipe;  D,  to  the  sink  direct.  The  sheet,  G,  is  also  con- 
tinued on  the  under  side  of  the  gutter  to  form  a  tight 
joint  all  round  the  wood,  and  on  the  wall  side  this  sheet 
lead  is  fixed  to  the  w  all.  The  whole  arrangement  is  thus 
very  nearly  fume-tight,  but  even  if  there  is  no  water  in 
the  gutter,  there  is  no  danger  of  fumes  coming  into  the 
laboratory.  The  drippings  from  my  pipe  apparently 
■  proceed  from  the  hygroscopic  action  of  the  air  on  iron 
salts  formed  by  the  acids  on  the  pipe.  At  all  events,  I 
get  drippings  even  in  the  ordinary  dry  weather.  The 
gutter  also  stops  rain  coming  in  when  the  cowl  on  the  top 
fails  to  prevent  it,  and  the  arrangement  generally  prevents 
any  solid  or  liquid  from  interfering  with  chemical  work 
in  the  fame-chamber. 

3.  Hot  plate. — This  is  absolutely  necessary  in  a  metal- 
lurgical laboratory,  and  the  best  way  of  arranging  it 
that  I  have  found  is  flush  with  the  front  slab. 

4.  The  escape  of  the  burnt  gases  is  allied  with  this,  and 
the  arrangements  for  both  are  seen  in  Diagrams  2  and  3. 
(lettering  the  same.)  A  is  the  hot  plate,  resting  on  nails 
driven  into  the  wall  on  the  one  side,  and  on  the  front 
slab.  In  my  own  case  this  is  made  to  extend  over  the 
whole  of  the  bottom  of  the  fume-chamber,  up  to  about 
4  inches  from  the  inside  of  the  glass  doors,  forming  the 
bottom  proper.  It  rests  on  the  concrete  slab,  B,  which 
is  an  ordinary  artificial  stone  mantle-shelf.  This  can 
be  made  of  any  size,  and  the  material  is  excellent 
for  standing  acids.  I  have  indeed  found  it,  if  black- 
leaded,  equally  as  good  as  slate,  and  a  lot  cheaper. 
It  also  stands  a  good  heat  without  cracking.  C  is  a 
wooden  shelf,  covered  with  sheet  iron  and  asbestos-board, 
fixed  under  the  hot  plate,  as  shewn,  to  place  the  gas-burners 
on.  It  is  supported  to  the  wall  in  the  centre  by  the  bracket, 
F,  and  at  the  ends  by  the  ledges  of  wood,  E.  D,  D,  are 
the  burners,  with  independent  gas  supplies  (of  metal  tubing) 
to  taps  on  the  wood  support,  G.  H  are  the  flue  pipes  from 
the  burners,  and  these  are  made,  as  shewn,  in  three  parts, 
uniting  at  the  top  to  go  into  the  flue  pipe  proper.  They 
end  just  below  the  hot  plate,  and  the  centre  one  is  made 
a  little  larger  than  the  end  ones  to  take  the  products  of 
combustion  from  two  burners.  The  flues  in  my  case  were 
made  by  cutting  away  the  plaster  from  the  wall  as  far  as 
the  brick,  and  to  a  suitable  width,  and  covering  with 
sheet  iron  first  and  asbestos  board  alter.  These  were 
nailed  to  the  wall.  1  arc  the  front-opening,  wood  and  glass 
doors,  and  J  the  white-painted  glass  against  the  back  of 
the  chamber  as  described.  This  glass  must  not  touch  the 
flue  pipes.  K  is  a  small  strip  of  asbestos  board  running 
all  along  the  slab  of  concrete,  to  prevent  as  much  heat  as 
possible  getting  to  it.  The  hydrogen  sulphide  apparatus 
is  fixed  underneath  flic  fame-chamber,  with  an  outlet  as 

shewn. 

Qetu  ml  in,!,  s. — No  gas  fittings  or  metal  work  at  all  must 
be  inside  tin-  fame-chamber  ;  all  taps  to  be  outside.  For 
an  ordinary  bunsen  burner,  those  made  <>T  porcelain  are 

the    best    for   use   in    it. 

The  Imi  plate  is  best  kept  clean  by  a  weekly  application 
i.f  s  mixture  of  plumbago  and  oil. 
77/''  advantages  of  tin  fume-chamber  as  described  are  i 

The  more  gas  burners  there  are  alight,   which   usually 

corresponds    with     'he    maximum    amount     of    fumes,    the 

better  the  draught.     There  is  no  water-vapour  ever  con- 
densed on  the  glass  dOOTB  I    I  hese  are  a  I  ways  dry  and  clean 

and  do  not  gel  coated  with  ammonium  salts,  etc.,  so  much 

as  when  the   products  of  combustion   from   the  burners  go 

into  the  fume-chamber.     It  is  very  light  ami  requires  very 

little  attention    for  cleaning.      The  flush   hot-plate  dimin- 
ishes the  breakages  of  beakers  and  other  glass  apparatus. 


Fig.  3. 

Section  of  fume  chamber  (front  view),  hot  plate, 
flues,  and  burner. 
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Fig.  4. 

Diagram  ol  vacuum  nitration  apparatus. 

as  very  hot  things  can  be  slid  from  the  smooth  plate  on  to> 
beaker  mats,  and  thus  away.  No  fumes  ever  drip  into 
the  chamber  at  all  when  the  gutter  is  in  position. 

•_\  x \<i  i  m  Filth mow. 

Vacuum  filtration  is.  of  course,  a  common  process  in  a 
metallurgical  laboratory  where  Speed  is  any  consideration, 
and  the  reason  I  have  for  giving  the  diagrams  4  and  5, 
whieh  illustrate  the  system  I  have  myself  fitted  up,  is  that'. 

1   have  never  seen  any  description  of  such  a   system. 
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Shortly,  I  exhaust  a  5  litre  bottle  and  conduct  the 
v;u'uu:n  to  the  laboratory  bench  by  composition  lead  tubes. 
The  two  details  in  the  apparatus  that  may  be  of  some 
service  to  others  are  : — (1.^  Arrangement  of  an  automatic 
mercury  valve  and  gauge  in  one.  (-2.)  The  valve  used  on 
the  bench  for  connection  to  the  flask.  In  Diagram  4.  A  is 
a  water  pump,  in  my  case  of  Geissler  pattern.  This  is 
connected  by  a  small  rubber  joint  with  a  long  piece  of 
conipo.  tubing  of  3  mm.  bore,  leading  to  the  top  of  a  small 
60e.c.  bottle  in  some  convenient  place.  (All  rubber  tubes 
are  marked  "r"  and  all  composition  lead  ones  "  e.") 
B  is  a  long  glass  tube  of  small  bore,  dipping  directly  into 
mercury  in  the  bottom  of  the  bottle.  0.  This  tube  is 
likewise  connected  at  the  top  by  rubber  with  another 
eompo.  tube,  which  goes  to  the  bottom  of  a  5  litre  bottle 
through  a  rubber  bung.  Through  the  other  hole  in  the 
bung  passes  a  glass  tube  with  a  glass  stop-cock  in  the  centre, 
6,  which  is  again  connected  by  rubber  with  the  end  of  a 
eompo.  tube  extending  to  the  working  bench.  At  the 
bench  are  fixed  the  valves.  E.  described  in  Diagram  5,  by 
which  the  vacuum  is  led  by  pressure  tubing  to  the  filter- 
tiask.  H.  The  mercury  valve,  as  will  be  seen,  stops  all  back 
suction  when  the  water-tap  is  shut  off,  either  accidentally 
or  not.  It  also  serves  as  an  efficient  tap  to  keep  up  the 
vacuum,  as  the  mercury  immediately  rushes  up  the  tube 
The  height  to  which  the  mercury  rises  also  gives  at  a  glance 
the  vacuum  made.  The  Geissler  pump  gives  a  vacuum  of 
70  to  74  cm.  of  mercury  after  about  an  hour,  with  ordinary 
Coventry  water-pressure,  which  is  not  great.  The  pump 
will  keep  two  nitrations  going  at  once  with  the  vacuum 
very  nearly  at  the  maximum,  or  three  with  a  continual 
drop.  The  vacuum  will  remain  unimpaired  for  weeks 
if  not  used.  The  rubber  joint  at  the  top  of  the  mercury 
tube  has  stood  good  for  two  years,  without  having  to  be 
touched.  The  great  advantage  of  using  such  a  reservoir 
is  that  one  is  independent  of  the  water  supply  :  and  in  my 
own  case  it  was  particularly  useful  in  the  summer  of  1906, 
when  the  water  supply  in  Coventry  wras  shut  off  from  my 
laboratory  for  whole  daj's  at  a  time.  It  is  also  an  advan- 
tage to  be  able  to  put  a  good  vacuum  on  a  filter  at  once, 
without  having  to  wait  for  the  pump  to  suck  out  the  air 
from  a  flask. 


(woo  p} 

Fig.  5. 
Section  of  glass-rubber  valve  for  vacuum  nitration,  etc. 

The  valve  I  use  for  the  bench  connection  is  as  shewn 
in  Diagram  5,  and  its  working  is  readily  seen.  A  is  the 
cross-section  through  the  eompo.  tube  running  along  the 
corner  of  the  bench,  with  a  T  -piece,  I,  attached.  A  piece 
of  glass  tubing  fits  into  this  (B),  and  the  joint  is  made  good 
by  rubber-pressure  tubing,  C.  This  glass  is  sealed  at  the 
end,  and  has  an  opening  at  the  side  nearly  at  the  end. 
D  is  the  piece  of  pressure  tubing  used  to  take  the  vacuum 
from  the  bench  pipe,  A.  to  the  filter-flask,  and  into  this 
is  put  at  near  its  end  a  small  piece  of  glass  tubing,  F. 
This  is  of  such  a  size  as  to  slip  easily  over  the  other 
thinner  glass  tube,  and  at  its  end  (away  from  the  eompo.) 
it  is  slightly  constricted,  so  as  to  go  easily  into  the  rubber. 
G  is  a  piece  of  brass  or  other  metal,  with  a  hole  for  B  to 


pass  through,  nailed  to  the  bench  above  and  below  the 
valve,  to  keep  it  rigid  and  in  position.  H  is  a  holdfast 
to  do  the  same  for  the  tube,  A.  The  action  of  the  valve, 
therefore  as  follows.  When  the  rubber  tube,  D,  is  in  the 
position  shewn  in  the  diagram,  there  is  complete  com- 
munication between  A  and  the  flask  :  but  if  the  rubber  is 
only  pulled  up  a  very  little  way,  the  hole,  E,  is  closed  and 
forms  an  efficient  tap.  I  do  not  keep  the  rubber  tube, 
D,  on  the  glass  when  not  in  use,  but  when  it  is  put  on  find 
it  best  to  well  wet  it.  The  valve  works  then  very  easily, 
and  lasts  a  long  time  without  renewal.  Only  the  best 
pressure  tubing  can  be  used,  and  I  make  the  tube,  F,  at 
such  a  distance  that  to  open  the  valve  the  rubber  tube, 
D,  requires  to  be  pushed  down  just  till  it  meets  the  metal 
arc,  G,  so  that  the  very  smallest  movement  upwards 
shuts  the  valve. 

3.  Constant  Pressure  Gas-Governor. 

This  little  apparatus,  which  can  be  made  of  the  ordinary 
laboratory  utensils,  is  very  useful  for  use  with  air  ovens 
when  the  gas  pressure  varies,  and  the  temperature  is 
required  to  be  kept  constant.  At  Coventry  the  pressure 
on  my  burners  increases  from  about  50  to  about  80  or 
85  mm.  of  water  at  from  5.30  to  0  p.m.,  when  most  of  the 
large  works  shut.  In  the  night  also  the  pressure  drops 
very  much,  which  is,  I  suppose,  the  case  everywhere. 

In  Diagram  6,  A  is  a  200  c.c.  beaker,  inverted  inside  a 
bell-jar,  B,  fitted  with  a  two-hole  bung.  E  is  a  little 
piece  of  a  thin  test-tube  cemented  on  the  top  of  the  beaker 
with  a  gutta  cement.  The  tube  connections  are  made 
as  shewn,  H,  I,  and  G  being  glass,  and  F,  rubber.  The 
whole  of  the  arrangement,  C,  is  shewn  on  a  larger  scale 
at  the  right  of  the  diagram  :  this  is  fixed  independently 
of  the  bell-jar  by  a  clamp,  D.  0  consists  of  two  concentric 
glass  tubes,  the  outside  one  with  a  side  piece.  They  are 
connected  by  a  piece  of  rubber,  P,  which  enables  the  inner 
one  bearing  the  gas  to  be  adjusted  to  any  height.  The 
bottom  of  the  cup,  T  (or  E),  is  filled  with  a  small  amount  of 
mercury.  The  action  of  the  apparatus  is  as  follows  : — 
The  outside  tube,  R,  forms  a  gas-tight  seal  into  the 
mercury,  which  is  not  altered.  The  inner  tube  only  just 
touches  the  mercury,  and  allows  the  gas  out  at  T.  If  we 
suppose  the  whole  empty  of  gas,  the  water  levels  in  A  and 
B  will  be  the  same.  As  soon  as  the  gas  is  turned  on,  with 
a  greater  pressure  than  required,  the  cup,  E,  will  be  at  its 
lowest  point  and  allow  the  gas  to  push  up  A  with  its  full 
pressure.  When  this  happens,  the  mercury  immediately 
closes  the  gas  supply  and  the  beaker,  A,  falls  again  until 
more  gas  is  let  in.  This  action  goes  on  successively,  and 
it  is  of  course  evident  that  any  pressure  (less  than  that  of 
the  original  pressure  of  the  gas)  can  be  got  by  using  more  or 
less  mercury  in  the  cup,  to  weight  the  beaker  to  the  necessary 
extent.  Care  has  to  be  taken  that  the  distance  of  the 
bottom  of  the  beaker  from  the  bell-jar  is  very  small :  if 
this  is  so,  no  guides  for  the  rise  or  full  of  the  beaker  are 
required,  and  the  mercury  in  the  cup  always  seals  the  gas 
off  from  escaping  even  when  at  its  lowest  point.  This  is 
got  by  adjusting  the  clamp,  D.  The  actual  pressure  of 
the  gas  at  its  outlet,  I,  is  given  by  the  difference  in  level 
between  the  water  in  A  and  B.  In  actual  w  orking,  one 
gets  not  a  succession  of  jerks,  but  a  continual  vibratory 
motion  of  small  amplitude  at  the  surface  of  the  mercury 
in  the  cup.  This  is  not  sufficient  to  make  any  appreciable 
difference  to  the  gas  flame. 

4.  Constant  Flow  Combustion  Apparatus. 
The  combustion  apparatus  is  a  most  important  piece 
of  furniture  in  a  metallurgical  analyst's  laboratory,  and 
consequently  the  more  it  can  be  rendered  automatic,  the 
greater  the  ease  of  working  of  a  somewhat  troublesome 
process.  The  present  sketch  of  my  apparatus  shews  an 
attempt  to  dispense  with  regulating  cocks  in  the  hydro- 
static part  of  the  apparatus,  i.e.,  the  parts  used  to  pull  and 
push  the  air  or  oxygen  through.  In  Diagram  7,  A  is  a 
large  aspirator  fitted  as  shewn  with  a  fall  tube,  B,  and  a 
test-tube,  D.  (This  latter  is  merely  used  to  catch  the 
water  that  runs  over  the  top  tubes  when  the  bottle,  A,  is 
very  full  and  the  bung  is  put  in.)  C  is  a  continuation  tube 
with  a  rubber  attachment  used  as  described  later.  This 
part  of  the  apparatus  is  that  for  producing  the  vacuum. 
E  is  a  large  bottle  inverted  on  a  bracket  with  a  hole  in  the 
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Fn.  6. 
Diagram  of  automatic  ga?-governor  for  laboratory  ovens,  etc. 
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Fig.  7. 

Diagram  of  combustion  apparatus  hydrostatic  arrangements. 

•centre.  It  has  fitted  into  it  a  bung  with  a  short  piece  of 
large  bore  glass  tube  in  it.  The  end  of  this  tube  goes  into 
the  centre  of  a  funnel  which  has  been  fused  on  to  a  longer 
piece  of  tubing,  passing  into  the  bung  of  the  aspirator,  I. 
This  aspirator,  I,  is  also  fitted  with  stopcocks,  J  and  K, 
■at  bottom  and  top.  K  and  I)  are  connected  to  the  com- 
bustion  apparatus  proper.  B  is  a  valve  similar  to  that 
described  already  for  the  vacuum  filtration  apparatus. 
The  vacuum  produced  in  A  by  the  fall  of  water  is  that  due 
to  the  height  from  L  to  M.  In  the  other  side  of  the  diagram, 
which  is  that  of  the  pressure  bottle,  the  pressure  produced 
is  that  due  to  the  fall  from  the  level  of  water  at  N  to  the 
bottom  of  the  tube  at  0.  Using  air,  as  I  do,  for  the  com- 
bustion, the  action  of  the  pressure  bottle  is  as  follows. 
The  bottle,  E,  is  filled  with  water  and  inverted  over  the 
funnel,  the  bottle,  I,  being  emptied  of  water  from  previous 
combustions  by  the  tap  at  .1.  The  water  runs  down  the 
funnel,  and  soon  produces  a  constant  pressure  in  I.  This 
pressure  never  gets  less  as  the  water  levels  rise,  because 
that  at  N  is  kept  within  a  centimetre  or  two  of  constancy 
by  the  inverted  bottle,  E.  There  will  l>e  thus  the  pressure 
NO  on  the  one  side,  and  the  vacuum  1m  on  the 
other,  these  being  in  my  apparatus  about  :«>  and  10  cm. 
respectively.     The  difference  is  due  to  interna]   pressure 


in  the  combustion  tube  itself,  and  also  to  that  of  the 
purifying  and  absorption  tubes.  It  is  fairly  easy  to  so 
adjust  the  length  of  the  tube,  B,  that  the  water  current 
and  therefore  also  the  air  current,  flows  through  the 
apparatus  at  a  constant  rate.  The  flow  is  constant  when 
once  started,  and  there  is  no  annoying  adjustment  of 
taps  every  5  minutes  or  so.  In  my  own  case,  using  air 
only,  combustions  are  done  in  45  min.  at  40  c.c.  per 
minute,  =  1*8  litres  for  steels.  And  at  the  same  rate  for 
cast  irons  for  one  hour,  =  24  litres.  In  the  latter  case  I 
use  the  blast  on  the  furnace.  I  use  the  gas  on  for  only 
half  the  times  above,  the  other  half  cold  to  draw  off  the 
carbon  dioxide.  Silica  combustion  tubes  are  very  con- 
venient for  combustions,  but  it  is  not  safe  to  allow  the 
copper  oxide  to  touch  the  glass.  I  use  a  thin  lining  of 
asbestos  between. 

The  tube,  C,  is  put  on  B  when  a  more  rapid  flow  is  required 
to  clean  the  furnace  tube  from  carbon  dioxide  before  a 
combustion  is  put  on. 

[The  author  of  the  paper  also  showed  several  forms  of 
new  apparatus,  including  the  following : — 1.  Burette 
clips  for  attaching  to  the  top  of  a  burette  for  hanging 
from  a  rod.  2.  Porcelain  bunsen.  3.  Porcelain  filter 
triangle.  4.  Porcelain  ash  tray  for  putting  over  the  tube 
of  a  bunsen  when  dirty  operations  are  in  hand.  5.  An 
elongator  for  putting  on  a  bunsen  to  save  propping  up  with 
wood  blocks.  G.  Pencil  holder  for  a  glass  grease-pencil, 
for  writing  on  beakers,  etc.  7.  Celluloid  false  pans  for 
the  balance.     8.  Various  forms  of  silica  ware.] 

Discussion. 

The  Chairman  said  the  paper  was  especially  interesting 
to  those  who  had  to  carry  on  their  profession  in  offices 
which  were  difficult  to  adapt  to  chemical  work  in  such  a 
way  as  not  to  be  a  nuisance  to  the  analyst's  neighbours.  In 
a  metallurgical  practice  particularly  an  efficient  fume 
chamber  was  most  vital  for  the  comfort  of  the  worker, 
and  from  the  illustrations  they  had  seen  to-night,  and 
the  accounts  the  author  had  given  of  the  capabilities 
of  his  draught  cupboard,  he  thought  he  was  to  be  con- 
gratulated on  the  way  in  which  he  had  solvedthis  problem. 
The  idea  of  having  the  burners  outside  and  not  permitting 
the  products  of  combustion  to  pass  over  the  plate  was, 
he  thought,  a  good  one,  as  when  estimating  minute 
amounts  of  sulphur  in  steel  or  iron,  and  burning  a 
sulphurous  gas,  it  was  quite  possible  to  get  results  in 
excess  of  the  truth,  owing  to  absorption  of  sulphur  from 
the  burnt  gas.  The  hot  plate  was  a  most  valuable  piece 
of  plant  in  a  laboratory.  The  best  he  had  seen  was 
designed  by  Messrs.  Fletcher,  Russell,  &  Co.  It  was 
rather  an  elaborate  plate,  and  somewhat  expensive. 
He  had  seen  it  used  in  some  large  metallurgical 
laboratories,  where  it  rendered  excellent  service.  The 
question  of  filtration  was  a  vexed  one.  So  many 
analysts,  so  many  opinions  on  the  matter.  Generally 
speaking,  he  did  not  care  for  the  filter  pump,  and  thought 
it  was  quite  possible  to  get  through  as  much  work  without 
it  as  with  it.  More  nitrations  could  be  attended  to  at 
the  same  time  without  the  pump  than  with  the  pump, 
and  this  balanced  the  extra  speed  when  using  suction. 
Had  the  author  tried  the  direct  method  for  the  estimation 
of  carbon  in  steel  by  combustion,  and  what  was  his 
experience  V  Personally  he  preferred  oxygen  to  air, 
because  one  could  be  more  certain  of  complete  combustion. 
The  speaker  had  also  used  porcelain  combustion  tubes 
for  that  work,  and  with  tubes  glazed  inside  and  out 
had  not  experienced  the  trouble  through  cracking 
mentioned  by  the  author.  At  the  present  time  he  was 
employing  a  porcelain  tube  which  had  regularly  been 
used  for  several  years  for  making  combustions.  He 
had  also  tried    silica    tubes,    hut    with     no    particular 

advantage,  as  owing  to  the  thicker  walls  they  were  not 
so  readily  got  to  a  red  heat. 

Mr.  H.  L.  Heathcote  exhibited  a  hub  for  cycling, 
which,  lie  said,  could  be  used  in  all  eases  where  rotation 
was  required,   as   for   instance   in    the  stirring  of  liquids, 

or  for  suspending  a  revolving  cathode  for  electro-deposition, 

which  has  become  such  an  important  method  in  laboratory 

practice.     A  second  exhibit  had  reference  to  the  use  of 
an  inner  tube  of  a  bicycle  as  an  air  reservoir.      A  second 
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valve  should  be  inserted  in  the  thick  joint  of  the  tube, 
and  used  as  the  air  exit.  The  tube  was  enclosed  in  a 
long  stocking  of  about  5  inches  diameter  to  prevent 
it  bursting,  and  it  was  capable  of  being  dilated  until  the 
air  content  would  measure  about  10 — 20  litres  at  ordinary 
pressure.  The  third  exhibit  consisted  of  an  interesting 
device  for  measuring  the  resistance  to  punctures  of 
tyres  (see  photograph). 


Professor  Thomas  Turner  pointed  out  that  fume 
cupboards  were  required  for  different  purposes,  and 
one  type  was  not  applicable  for  all  uses.  The  ordinary 
chemical  fume  cupboards  as  provided  at  Mason  College 
worked  exceedingly  well,  and  had  worked  so  for  a  great 
number  of  years.  They  were  lined  with  white  tiles  at 
the  back,  and  had  slate  slabs  at  the  bottom.  In  the 
metallurgical  fume  cupboard  a  hot  plate  was  invariably 
required.  Many  difficulties  arose  on  account  of  the  heat 
and  acid  fumes.  The  cords,  which  supported  the  sliding 
doorB,  were  affected,  and  consequently  broke  ;  the  brass 


work  was  attacked,  and  the  slate  slab  cracked  easily 
from  the  heat.  He  thought  the  best  type  of  fume  cup- 
board was  one  in  the  laboratories  of  Mr.  Stead,  of 
Middlesbrough.  With  modifications,  he  (Prof.  Turner V- 
had  adopted  that  cupboard  in  one  of  the  laboratories 
of  the  University.  It  was  br  ilt  entirely  of  white  fflazed 
brinks,  and  entirely  did  away  with  door3  and  with  glass. 
At  the  bottom  of  the  fume  cupboard,  where  there  was 
a  burner,  he  preferred  a  slab  of  cast  iron,  £-  inch  thick, 
placed  in  position,  but  not  secured,  so  that  it  might  be 
readily  removed.  It  was  not  unduly  attacked  by  acids 
and  did  not  rust  in  ordinary  use.  The  cupboard  was 
faced  with  tiles,  but  there  was  no  brass,  glass,  or  sliding 
window  (see  figure). 

Mr.  E.  A.  Lewis  stated  that  instead  of  painting  and 
varnishing  the  woodwork  of  ordinary  fume  cupboards 
application  of  a  solution  of  beeswax  in  turpentine  would 
withstand  the  acid  fumes  very  well.  The  lining  of  the 
sides,  about  one-third  of  the  way  up,  with  asbestos,  would 
protect  the  wood  from  the  heat. 

Mr.  Stacey  Jones  said  he  found  pump  filtration 
exceedingly  handy  when  engaged  in  filtering  soda  solutions, 
zinc  sulphides,  <Vc.  It  was  only  by  the  use  of  a  pump- 
that  certain  things  could  be  filtered  at  all  easily  or  quickly^ 
He  had  not  had  much  experience  of  the  direct  combustion 
of  carbon  in  steels,  except  purely  experimentally,  during 
the  past  five  years.  He  had  tried  a  number  of  wet 
combustions,  and  the  results  he  got  showed  the  wet 
combustions  to  give  about  the  same  degree  of  accuracy 
as  the  carbon  by  colour  determination. 

The  Chairman  :  I  meant  by  burning  it  with  red  lead. 

Mr.  Stacey  Jones  said  he  had  in  the  past  carried  out 
many  combustions  with  red  lead,  but  the  difficulty 
seemed  to  be  that  if  one  were  not  careful  the  liquid  lead 
oxide  ran  over  the  sides  of  the  boat  and  cracked  the 
combustion  tube.  It  was  necessary  to  use  boats  of  fairly 
large  size  so  as  to  allow  of  a  layer  of  asbestos.  Good 
results  were  then  obtained,  provided  one  got  a  proper 
degree  of  fineness  in  the  drillings.  He  found  that  unless- 
porcelain  tubes  were  cased  with  asbestos,  there  was  the- 
risk  of  cracking  when  heating  and  cooling.  If  by  coating 
a  tube  with  asbestos  one  was  enabled  to  start  a  flame 
at  once,  and  to  cool  quickly,  a  distinct  advantage  was 
gained.  Contrary  to  the  experience  of  the  Chairman, 
he  got  a  higher  temperature  with  silica  tube  than  a  cased 
porcelain  one.  As  to  whether  silica  tube  would  be  better 
than  a  bare  porcelain  one,  he  could  not  say.  Hut  with 
an    ordinary    Fletcher's     combustion     furnace    it     was 
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sufficiently  hot  to  burn  off  graphite  in  cast  iron,  using 
air.  He  was  not  a  devotee  of  oxygen  in  combustions. 
In  his  opinion  it  was  wholly  unnecessary,  and  was  in- 
convenient. He  had  not  found  any  difference  in  the 
results  when  either  oxygen  or  air  were  used.  Tf  he 
could  do  a  combustion  of  the  carbon  in  steel  with  45 
minutes',  and  of  cast  iron  with  one  hour's,  burning  he 
was  perfectly  satisfied.  Professor  Turner's  modification 
of  Stead's  fume  cupboard  seemed  very  good,  though 
personally  he  did  not  like  the  raised  hot  plate  on  the 
top  of  the  slab.  He  preferred  the  hot  plate  being  at 
the  lowest  level  at  which  one  had  to  work.  He  was  in 
the  position  of  having  to  convert  into  a  laboratory 
ordinary  offices,  as  economically  as  possible,  and  under 
those  circumstances  he  had  tried  to  get  efficiency  without 
causing  much  constructional  work ;  but  in  a  building 
which  was  designed  as  a  laboratory,  it  was  of  course 
possible  to  improve  on  the  fume  chamber  shown.  With 
Professor  Turner,  he  disliked  sliding  doors.  Those  on 
his  cupboard  were  front-opening ;  that  obviated  any 
corrosion.  White  tiles  could  not  be  improved  upon, 
though  painted  glass,  which  was  much  cheaper,  served 
his  purpose  well. 


Liverpool  Section. 


Meeting  held  at    University  on   Wednesday,   February   12, 
1908. 


DR.    JAMES    T.    CONROY   IN   THE   CHAIR. 

THE     EFFECT     OF     SUPERHEATED     STEAM     ON 
HYDROCARBON  CYLINDER  OILS. 

BY  O.   W.   WORRALL,  M.SC,   M.ENG.,  AND  J.   E.  SOUTHCOMBE, 
M.SC. 

The  experiments  described  in  the  present  paper  were 
undertaken  with  a  view  to  throwing  some  light  on  the 
problem  of  cylinder  lubrication.  It  was  deemed  advisable 
to  confine  the  investigation  to  the  actual  phenomena 
occurring  within  the  cylinder  and  steam-pipe  connected 
with  it,  during  the  passage  of  the  oil.  The  paper  deals 
with  these  phenomena,  and  records  the  results  of  a  series 
of  experiments  undertaken  for  the  purpose  of  ascertaining 
the  effects  of  superheated  steam  upon  hydrocarbon 
•cylinder  oils. 

The  twelve  oils  experimented  on  were  typical  samples 
of  those  in  general  use  for  cylinder  lubrication  ;  they 
were  all  of  mineral  origin,  six  of  them  were  light  in  colour 
and  six  dark.  In  order  that  each  oil  might  be  subjected 
to  similar  conditions,  and  that  those  conditions  might 
approximate  those  of  practice  with  better  facilities  for 
examination,  a  special  apparatus  was  designed  (see 
Fig.  1).  It  consists  of  three  chambers,  A,  B,  and  C, 
which  are  flanged  and  bolted  together  so  that  they  may 
be  readily  taken  apart  for  purposes  of  examination. 
Each  chamber  is  furnished  with  a  draw-off  cock  and  a 
thermometer  pocket,  and  between  the  chambers  baffle 
plates  are  introduced.  Each  of  these  baffle  plates  has 
ten  holes  \  inch  in  diameter  lying  on  the  circumference 
of  a  circle  2J  inches  in  diameter,  as  shown  at  Pig.  In. 
The  steam  enters  at  one  end,  and  after  passing  through 
the  three  chambers  and  the  baffle  plates,  passes  out  at 
the  opposite  end  through  a  condenser,  which  latter 
•consists  of  a  straight  brass  tube  about  12  feet  long  and 
1  inch  in  diameter,  surrounded  by  a  cold  water  jacket 
and  controlled  by  a  stop  valve  near  to  the  last  chamber 
■of  the  apparatus.  The  steam  used  for  the  experiment* 
was  generated  and  superheated  by  a  flash  boiler  tired  by 
gas.  The  oil  was  injected  into  the  steam  pipe  through 
a  small  tube  at  right  angles  to  the  axis  of  the  latter  and 
protruding  to  its  centre.  The  injector  was  a  Mnnzel 
oil  pump  mechanically  driven,  and  between   it  and  the 


boiler  a  thermometer  pocket  and  stop  valve  were  placed. 
The  entire  apparatus,  including  the  steam  pipe,  was 
heavily  lagged.  The  temperature  of  the  steam  was 
measured  by  a  mercury  thermometer  inserted  in  one 
or  other  of  the  pockets  previously  described.  On  the 
insertion  of  the  thermometer  in  the  pockets  provided 
in  the  chambers  of  the  apparatus,  no  drop  of  temperature 
was  observed  between  the  oil  injector  and  the  condenser. 
At  the  outset  of  each  experiment  the  apparatus  and  con- 
nections were  raised  to  the  desired  temperature  by  passing 
superheated  steam  through.  With  this  temperature 
and  a  given  pressure  of  steam,  both  constant,  the  oil 
pump  was  started  and  kept  running  for  a  given  time. 
The  flow  of  steam  was  adjusted  by  means  (If  the  stop 
cocks.  The  steam  and  oil  which  passed  through  the 
apparatus  and  issued  from  it  in  a  condensed  form  were 
collected  in  a  large  shallow  tray.  Each  of  the  oils  experi- 
mented with  was  passed  through  with  the  steam  at  four 
different  temperatures,  i.e..  400°  F.,  500°  F.,  600°  F., 
and  700°  F.  (205°  C,  260°  C,  316°  C,  and  371°  C). 
Throughout  the  experiments  the  pressure  of  steam  was 
maintained  at  50  lb.  per  sq.  in.  above  the  atmosphere. 
Each  experiment  was  repeated  four  times,  the  current 
of  steam  being  passed  for  half  an  hour,  and  at  the  end 
of  each  the  gas  fire  was  extinguished,  and  the  draw-off 
cocks  opened,  when  any  liquid  oil  in  the  chambers  was 
forced  out  by  the  pressure  of  steam  within.  Again, 
since  the  chambers  of  the  apparatus  are  separated  by 
baffle  plates,  the  oil  given  off  by  any  draw  cock  was  in  a 
distinct  stage  of  its  progress  through,  so  also  was  the  oil 
that  issued  from  the  condenser,  as  well  as  any  deposit 
found  within  any  of  the  chambers  separated  from  each 
other  at  the  joints  described.  By  this  means  were 
obtained  samples  of  deposits  such  as  are  found  in  practice 
in  the  ports  and  passages  leading  to  the  cylinder  of  the 
steam  engine,  and  samples  of  oil  such  as  is  found  in 
practice  to  have  passed  these  obstructions  and  to  have 
made  its  way  into  the  cylinder,  or  through  the  cylinder 
into  the  hotwell. 

The  oils  drained  from  any  of  the  chamber?  were  some- 
what darker  and  thicker  than  the  original  oil.  All  the 
deposits  found  in  the  chambers  were  similar  in  appearance, 
and  consisted  of  a  hard  grit  intimately  mixed  with  a  thick 
dark  pitchy  substance.  The  quantity  of  these  deposits 
was  always  greatest  when  the  temperature  was  highest, 
and,  in  the  case  of  several  of  the  oils  experimented  with, 
deposits  were  entirely  absent  when  the  temperature  was 
lowest.  The  quantity  was  always  greatest  in  Chamber  A, 
less  in  Chamber  B,  and  there  was  seldom  any  to  be  found 
in  Chamber  C.  The  samples  obtained  from  the  condenser 
consisted  of  an  emulsion  of  water  and  oil,  dark  brown  in 
colour,  but  the  oil  when  separated  from  the  water  resembled 
the  original  oil,  except  that  it  was  somewhat  less  viscous. 
From  the  appearance  of  the  resultant  samples  generally, 
it  was  quite  evident  that  the  original  oil  had  undergone 
a  considerable  change,  and  that  the  part  that  had  passed 
through  the  baffle  plates  and  had  entered  the  condenser 
differed  from  the  part  which  remained  behind.  It  was 
also  evident  that  the  changes  which  took  place  in  the 
various  oils  as  they  passed  through  the  apparatus  did  not 
differ  so  much  in  character  as  in  degree.  The  most  notable 
effect,  as  it  then  appeared,  was  that  a  portion  of  each 
of  the  oils  was  changed  into  the  gritty  deposit,  and  this 
deposit  served  to  indicate  the  behaviour  of  any  given 
oil  under  superheated  steam.  Two  of  the  six  dark  oils 
examined  gave  deposits  only  at  700°  F.  (371°  C),  one  of 
them  at  600°  F.  (310°  C.)  and  upwards,  and  the  remainder 
at  400°  F.  (205°  0.)  and  upwards.  All  the  six  pale  oils 
gave  deposits  at   400°  F.  (205°  C.)  and  upwards. 

Before  proceeding  to  examine  the  above-mentioned 
deposits,  the  original  oils  were  investigated  with  a  view 
to  ascertaining  whether  any  relationship  existed  between 
the  composition  and  properties  of  the  oil  and  the  tempera- 
ture  at  which  it  had  deposited  the  gritty  substance.  To 
this  end  the  original  samples  were  examined  for  saponi- 
fiable  matter,  free  acids,  and  unsaturated  hydrocarbons. 
Nine  of  the  oils,  including  those  which  had  deposited 
grit  at  low  temperatures,  were  quite  free  from  saponifiable 
matter  and  free  acids.  The  iodine  absorption,  deter- 
mined by  Hiibl's  method,  gave  figures  varying  from 
11-2   to   14-9  grms.,    but.   as  the  following  table  shows. 
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there   was  no  relationship  between   the   iodine  and  the 
'"  depositing  value  "  of  the  oil. 


Lowest  temperature  at 
which  deposit  took  place. 


400*  F.  (205*  C.) 
600*  F.  (316°  C.) 
700*  F.  (371°  C.) 


Grins,  of  iodine  absorbed 
per  100  grms.  of  oil. 


11-2  to  13-94 

13-9 

12-21  to  14-9 


The  samples  were  free  from  sulphur  and  nitrogen, 
and  combustions  of  two  different  oils  showed  them  to 
be  practically  pure  hydrocarbon  oils  : — 


II. 


Carbon,  per  cent.    . 
Hydrogen,  per  cent. 


86-06 
13-90 


86-58 
13-44 


The  temperature  of  decomposition  was  then  deter- 
mined by  dry  distillation,  and  also  in  steam.  When 
heated  in  a  distilling  Mask  at  ordinary  atmospheric  pressure, 
it  was  found  in  general  that  no  distillation  or  decom- 
position occurred  befow  400°  C.  (752°  F.),  but  above  this 
temperature  considerable  "  cracking "  took  place. 
Several  samples  were  then  submitted  to  distillation  in  a 
current  of  superheated  steam,  when  it  was  found  that  the 
bulk  of  the  oil  distilled  over  undecomposed,  even  with 
steam  heated  to  350°  C.  (662°  P.).  From  these  results 
it  was  clear  that  no  chemical  reaction  or  decomposition 
of  the  oil  took  place  in  the  apparatus  shown  in  Fig.  1, 
■  since  in  no  case  was  the  temperature  high  enough  to  bring 
about  such  decomposition  of  the  oil.  Further,  in  the 
cylinder  of  the  engine  no  decomposition  of  the  oil  can 
occur  witb  steam  below  400°  C.  (750°  F.)  in  temperature. 
At  this  stage  it  appeared  desirable  to  approximately 
•  ascertain  the  molecular  weights  of  the  hydrocarbons 
contained  in  the  oil.  Accordingly  262  grms.  were  dis- 
i  tilled  in  a  vacuum  of  18  mm.  (0  7  in.)  of  mercury  pressure. 
Distillation  began  at  250°  C.  (482°  F.)  and  was  continued 
up  to  405°  C.  (761°  F.),  above  which  temperature  decom- 
position occurred.  By  referring  to  a  table  of  known 
boiling  points,  it  was  found  that  there  were  present  in 
the  sample  hydrocarbons  containing  from  25  to  53  carbon 
-  atoms  in  the  molecule.  There  remained  2-7  grms.,  i.e., 
10-3  per  cent,  of  solid  pitchy  matter  as  a  residue  in  the 
flask. 

The  gritty  deposits  were  then  examined.     These  were 

'  treated  consecutively  with  chloroform,  ether,  and  carbon 

bisulphide,  filtering  between  the  treatments     The  residue 

which  remained  insoluble  was  a  black  scaly  powder  of 

iron  peroxide,  Fe304. 


Calc.  for  Fe304. 


Found. 


Tron,  per  cent.  . . 
•Oxygen,  per  cent. 


72-4 


73-70 
25-44' 


The    ethereal    and    carbon    bisulphide    solutions    were 
evaporated,  when  a  pitchy  residue  remained.     The  gritty 
deposit  was  thus  found  to  consist  of  small  particles  of 
this  oxide  of  iron  bound  by  a  pitchy  substance,  its  com- 
position being,  organic  matter,  13-5  per  cent.  ;    inorganic 
matter  (Fe:t04),  86-5  per  cent.     No  iron  was  found  in  the 
original  oils  except  a  slight  trace  in  one  of  them.     The 
experiments  on  the  behaviour  of  the  oil  with  superheated 
steam  left  no  doubt  that  the  presence  of  the  oxide  was 
influenced  by  the  oil,  but  it  was  difficult  to  decide  in  what 
way  the  influence  was  exercised.     It  is  well  known  that 
the  oxide  is  produced  by  steam  alone  acting  upon  iron, 
and  it  was  thought  likely  that  some  component  of  the  oil 
might    possibly    have    some    accelerating    or    retarding 
effect    upon    the    formation.     Lindet    (Comptes    Rendus, 
139,  859)*  has  shown  that  the  formation  of  this  oxide  by 
steam   is   accelerated   by   the   presence   of   benzene,   and 
accordingly  the  oils  were  examined  for  hydrocarbons  of 
the    benzene   series.     A   small    percentage    was    detected 
in  all  the  oils  examined,  but  no  relationship  was  observed 
between  the  amount  and  the  depositing  value  of  the  oil. 
This  line,  however,  was  pursued  somewhat  further,  and 
the  accelerating  or  retarding  effect  of  other  hydrocarbons 
existing  in  the  oils  was  examined,  but  although  one  or 
other  of  these  effects  was  observed,  it  was  in  most  cases 
too  slight  to  account  for  the  variation  in  the  quantities 
of  the  gritty  deposits   made  by  the   various  oils.     The 
examination  of  the  oils  and  the  resultant  samples  had 
shown  that  in  passing  through  the  apparatus  with  the 
superheated  steam  the  oils  had  undergone  no  chemical 
change,   and  appeared  to   have   played  no   part   in   the 
formation  of  the  oxide.     Now  since  the  oils  distil  in  steam 
without  decomposition,    and  the  residue  obtained  from 
this    distillation    was    similar    to    the    pitchy    substance 
found  in  the  gritty  desposit,  it  appeared  probable  that  the 
residue   simply   bound   together   the    particles   of   oxide, 
which  were  carried  by  the  steam  from  the  boiler  tubes. 
In  the  first  portion  of  the  investigation  a  flash  boiler 
was  employed.     One  of  the  tubes  of  this  boiler  was  cut 
through,  and  the  interior  was  found  to  be  thinly  coated 
with  the  same  oxide  as  that  which  constituted  the  gritty 
deposit.     The  oxide  of  the  gritty  deposits  had  a  radius 
of  curvature  which  approximately  corresponded  to  that 
of  the  boiler  tubes.     This  made  it  appear  that  the  viscous 
residue  of  distillation  of  the  oil  caught  and  bound  the 
particles  of  oxide,   or  that  the  oxide  itself  formed  the 
nucleus  for  the  condensation  of  the  higher  boiling  fractions 
of  the  oil.     This  hypothesis  accounted  for  the  increase 
in  the  deposit  at  the  higher  temperatures,  for  at  those 
temperatures  distillation  would  be  more  complete  and  a 
more    pitchy    residue    would    remain.     This    view    was 
confirmed  in  a  very  remarkable  manner  by  the  examina- 
tion of  a  deposit  obtained  from  a  steam  engine  using 
superheated    steam.     The    engine    was    of    the    vertical 
inverted  type,  and  the  deposit  was  found  attached  to  the 
underneath    side    of    the    cylinder    cover.      The    deposit 
consisted  of  about  five  thin  layers,  alternately  of  a  black 
pitchy  substance  and  oxide  of  iron  ;   the  pitchy  substance 
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was  evidently  a  product  of  the  oil,  and  the  oxide  was  the 
same  as  that  found  in  the  gritty  deposit  in  our  experi- 
ments. 

It  is  thus  clear  that  the  effect  of  superheated  steam 
on  lubricating  oil  is  to  fractionate  it  by  distillation  with- 
out decomposition,  so  long  as  the  temperature  is  below 
750°  F.  (400°  C).  The  lowest  boiling  fractions  probably 
pass  through  the  engines  to  the  second  or  third  cylinder 
or  on  to  the  hot-well,  while  the  higher  boiling  fractions 
lubricate  the  first  cylinder,  and  the  highest,  i.e.,  the 
residue,  if  any,  deposits  in  the  passages  of  the  engine 
and  collects  the  oxide  of  iron  which  may  be  carried  by 
the  steam  from  the  superheater. 

The  exact  behaviour  of  a  given  oil  in  a  steam  engine 
depends  upon  the  temperatures  in  the  various  parts 
through  which  it  passes.  Although  the  distillation  of 
an  oil  primarily  depends  upon  the  temperature,  the  purity 
of  the  fractions  depends  to  a  large  extent  upon  the  shape 
of  the  vessel  in  which  distillation  takes  place.  This 
shape  should  be  such  as  to  cause  the  rising  vapour  to  come 
into  contact  with  the  liquid ;  this  is  usually  accomplished 
by  causing  some  of  the  vapour  to  condense  and  drop 
back  into  the  liquid,  and  thus  come  into  contact  with 
the  other  vapour  as  it  ascends.  This  action  might  take 
place  in  the  steam  engine  if  a  bend  or  pocket  were  formed 
in  the  steam  pipe  close  to  the  point  of  inlet  of  the  oil, 
and  so  produce  eddies  in  the  current  of  steam  and  cause 
the  oil  vapour  to  come  into  contact  with  the  sides  of  the 
pipe  or  valve  where  some  of  the  vapour  would  probably 
condense.  In  order  to  lubricate  the  cylinder,  the  oil 
vapour  must  condense  on  the  cylinder  walls  ;  this  would 
take  place  owing  to  the  fall  of  temperature  to  which  the 
cylinder  is  subject  during  the  expansion  of  the  steam. 
The  present  investigation  shows  the  conditions  which 
must  be  considered  in  selecting  an  oil,  and  suggests  the 
possibility  of  producing  an  oil  to  suit  any  given  set  of 
conditions. 

The  authors  have  not  in  the  present  paper  considered 
the  question  of  the  lubricating  value  of  the  distillation 
products,  but  this  of  course  must  be  also  taken  into 
account  in  selecting  an  oil. 

Summary  of  results. 

1.  No  chemical  change  of  the  oil  takes  place  in  a  cylinder 
using  steam  which  is  not  heated  up  to  400°  C.  (750°  F.). 

2.  The  deposits  consist  chiefly  of  oxide  of  iron,  which  is 
formed  independently  of  the  oil. 

3.  The  adhesion  of  the  oxide  producing  deposits  depends 
upon  the  pitchy  constituent  in  the  oil  and  the  complete- 
ness of  distillation. 

4.  The  oil  is  fractionated  by  the  steam,  the  shape  of 
the  cylinder  and  adjacent  parts  and  the  temperature 
influencing  the  quantity  of  pitchy  matter  remaining 
behind. 

The  authors  desire  to  gratefully  acknowledge  the 
generosity  of  the  Henry  Wells  Oil  Co.  in"  financially 
assisting  the  research,  and  also  tender  their  best  thanks 
to  Dr.  H.  S.  Hele-Shaw  for  his  advice  in  connection 
with  the  steam  experiments,  »  'hem  Professor  of  Engineering 
at  the  Liverpool  University,  and  to  Dr.  A.  W.  Titherley, 
of  the  Organic  Laboratories,  for  his  advice  in  the  chemical 
part  of  the  work. 

Discussion. 

Professor  F.  ('•.  Don  nan  did  not  consider  that  t  be  authors 
had  given  sufficient  chemical  evidence  to  show  thai 
there  was  no  cracking  of  the  oil  in  the  cylinder.  Had  the 
organic  part  of  the.  deposit  in  the  first  part  of  the 
experimental  cylinder  the  same  chemical  composition 
as  the  tarry  deposit  in  the  flask  V  He  thought  that 
i  Ik-  heated  metal  walls  might  have  a  catalytic  effect 
on  the  oil.  The  ant  hois  maintained  very  ably  that 
cracking  played  practically  no  part,  and  that  the  question 
is  one  of  simple  fractional  distillation.  He  took  it  that 
the  oil  which  would  behave  worst  would  he  the  oil  which 
gave  the  greatest  quantity  of  the  tarry  matter.  He 
would  have  thought  that  a  series  of  exhaustive  fractional 
distillations  of  the  different  oils  would  have  enabled 
them  to  test   their  view. 

Mr.  W.  R.  Hakdwick  asked  the  authors  whether, 
as    the    outcome   of    the    investigation,    they    had    any 


suggestions  to  make  on  the  testing  of  cylinder  oil  com- 
mercially ? 

Mr.  Scott  Taggart  said  he  had  had  many  deposits 
examined,  and  in  many  cases  the  greater  percentage 
had  consisted  not  of  oxide  of  iron  but  of  compounds  of 
magnesium,  calcium,  sodium,  and  other  substances, 
and  he  had  had  the  water  analysed  which  had  been 
used  in  the  boiler  and  had  found  practically  identical 
results,  proving  that  the  priming  of  the  boiler  has  carried 
over  these  substances,  and  they  had  formed  nuclei  for 
these  deposits.  Practically  all  oils  were  subject  to  it, 
and  these  substances  that  were  brought  over  from  the 
boiler  were  deposited  just  like  the  iron  was.  He  did  not 
think  the  oil  passed  through  as  a  distillate  and  deposited 
on  the  walls  of  the  cylinder.  He  was  inclined  to  think 
that,  from  the  methods  in  which  the  oil  was  admitted, 
it  was  split  up  into  such  extremely  fine  particles  that 
it  was  carried  through  almost  mechanically  as  globules, 
J  and  it  was  that  oil  which  was  deposited  on  the  cylinder 
walls. 

Dr.  J.  Tokkey  said  he  took  it  that  whatever  magnetic 
oxide  was  formed  was  formed  in  the  superheater.  What 
was  the  distance  from  superheater  to  apparatus  ?  Was 
the  experiment  continued  long  enough  to  get  a  deposit 
in  any  of  the  other  compartments  ?  Perhaps  the 
arrangement  of  a  chamber  before  the  steam  reached  the 
superheater  might  prevent  any  deposits  of  magnetic 
oxide  from  being  formed  in  the  cylinder.  For  instance, 
something  on  the  plan  of  the  Stratton  separator,  where 
the  steam  was  given  centrifugal  motion,  would  tend  to 
trap  the  oxide  and  prevent  it  entering  the  cylinder. 

Prof.  Watkinson  thought  it  extremely  fortunate  that 
the  superheater  used  was  an  old  "  flash  "  boiler,  because 
he  thought  it  likely  that  that  superheater  had  become 
seriously  oxidised  before  it  was  used  for  this  experiment 
and  while  it  was  being  used  as  a  "  flash  "  boiler.  If 
this  had  not  been  the  case  very  little,  if  any,  oxide  would 
have  been  carried  into  the  cylinder  and  the  most  valuable 
result  of  the  experiments  would  have  been  missed.  In 
the  case  of  a  properly  designed  and  properly  worked 
superheater  no  perceptible  internal  oxidation  should  take 
place  during  many  years  of  working,  but,  given  the  pitchy 
deposit,  which  had  been  described,  within  the  cylinder 
of  an  engine,  due  to  the  action  of  superheated  steam  on 
the  oil,  then  it  was  easy  to  imagine  that  during  the  working 
of  the  engine,  some  minute  particles  of  metal  would  be 
scored  off  the  cylinder,  the  piston  rings,  and  valve,  and 
these  particles  would  adhere  to  the  pitchy  residue  from 
the  oil  and  cause  cumulative  scoring  of  the  rubbing 
surfaces,  which  would  seriously  interfere  with  the  working 
of  the  engine.  He  had  had  some  experience  in  the  use 
of  superheated  steam  in  engines,  and  he  had  often  mar- 
velled at  the  differences  in  the  results.  Engines  which 
apparently  did  not  differ  greatly  from  those  already  at  work 
might  cause  trouble  from  the  beginning.  These  differ- 
ences might  be  due,  in  view  of  the  results  of  these  experi- 
ments, entirely  to  the  kind  of  oil  used.  If  the  oil  left 
no  pitchy  residue  there  would  be  no  trouble,  but  if  it 
did  leave  a  pitchy  residue  trouble  might  be  caused  in 
the  way  described.  The  authors  had  stated  that  some 
of  these  oils  left  no  pitchy  residue  in  the  cylinder.  Were 
any  of  those  oils  available,  so  that  their  lubricating 
properties  with  engines  using  superheaters  might  Re- 
tried ?  Presumably  those  oils  would  not  cause  any 
trouble  in  the  engines  providing  they  were  not  too  thin- 
Mr.  Hknhv  JyI.  Wells  said  it  had  been  shown  con- 
clusively that  the  temperature  of  the  decomposition  of 
oil  is  very  much  higher  than  the  working  temperature 

of  steam  engine  cylinders  in  actual  practice.  Vet  when- 
ever a  deposit  of  any  kind  was  found  anywhere  inside- 
an  engine  it  is  called  "  oarbon  deposit  "  and  was  stated 
to  be  due  to  the  "  eai  lionising  of  the  oil."  He  did  not 
think  it  had  been  shown  before  that  oylinderoil  could  not 
undergo  any  chemical  change  until  it  had  reached  a  tem- 
perature of  7500  V..  heme  t  his  proof  t  hat  it  did  not  undergo 
such  change  hitherto.  It  was  contended  by  many  with 
practical  experience  that,  it  was  no  advantage  to  require 
either  (lash  point  or  viscosity  ahove  a  certain  minimum. 
This  contention  appeared  to  be  confirmed  by  the  authors' 
conclusions  in  respect  of  the  distillation  points  of  the 
oils,  viz.,  that   to  insist  on  an  oil  with  a  high  distillationi 
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point  except   for  cylinders  at   high  temperatures  was  a 
disadvantage. 

Mr.  Allmand  suggested  that  the  results  observed 
might  be  perhaps  partly  due  to  catalytic  decomposition 
of  the  oil  by  the  magnetic  oxide  of  iron.  Sabatier  had 
broken  down  hydrocarbons  by  means  of  finely  divided 
nickel  :  iron  oxide  might  well  act  as  a  powerful  catalyser. 
He  thought  the  authors  should  try  the  action  of  the  oil 
alone  on  magnetic  oxide  at  high  temperatures. 

Mr.  YV.  Ramsay  asked  whether  the  oils  experimented 
with  were  American  or  Russian  !  Russian  oils,  owing 
to  their  very  complex  nature,  were  very  liable  to  change 
their  properties  under  the  action  of  light,  heat,  &c. 
He  had  examined  some  of  the  oil  deposits  spoken  of  by 
Mr.  Southcombe.  and  while  a  few  contained  scaly  particles 
of  oxide  of  iron,  the  majority  did  not  contain  more  than 
about  0-1  per  cent.,  the  remainder  being  almost  wholly 
organic  matter.  These  samples  were  taken  from  marine 
engines  where  the  steam  would  be  to  some  extent 
superheated.  There  were  few  oils  which  would  stand 
heating  to  100°  C.  for  more  than  4  or  5  days  without 
considerable  decomposition,  or  perhaps  polymerisation, 
taking  place. 

Mr.  Eustace  Carey  suggested  that  the  formation  of 
the  deposits  occurred  through  the  quality  of  the  steam 
itself.  In  other  words,  what  did  the  steam  bring  with 
it  ?  Sometimes  when  boiler  feed  water  was  not  properly 
treated,  the  steam  might  contain  carbon  dioxide  from 
bicarbonate  of  lime  or  hydrochloric  acid  from  the  decom- 
position of  magnesium  chloride. 

Mr.  Roberts  asked  if  any  of  the  distilled  oil  was  used 
in  the  apparatus,  and  if  so  what  was  the  nature  and  com- 
position of  the  deposit  in  the  Chamber  A.  Did  it  consist 
only  of  oxide  of  iron  ?  In  several  cases  the  authors  had 
passed  an  oil  through  the  apparatus  and  found  a  large 
quantity  of  deposit.  They  had  then  passed  the  dried 
exhaust  oil  obtained  from  the  experiment  through  again 
and  found  practically  no  deposit.  In  this  case  the  oxide 
had  been  carried  by  the  rush  of  steam  right  through  the 
holes  in  the  baffle  plate  to  the  condenser. 

Mr.  Southcombe.  in  reply  to  Prof.  Donnan,  said  that 
the  combustion  values  of  the  residues  obtained  by 
distillation  and  of  the  pitchy  deposits  obtained  were 
practically  the  same.  The  temperatures  in  the  apparatus 
were  never  high  enough  to  justify  the  opinion  that 
cracking  could  have  taken  place.  The  question  as  to  a 
method  which  analytical  chemists  could  use  was  matter 
for  further  investigation.  Determination  of  the  per- 
centage of  pitchy  residue  left  after  steam  distillation 
of  the  oil  would  unquestionably  be  of  some  value. 
Two  experiments  which  he  had  conducted  shewed 
that  the  percentage  of  pitchy  residue  left  differed,  and 
the  oils  possibly  could  be  correlated  in  value.  He 
thought  that  one  of  the  lines  of  investigation  suggested 
from  this  work  would  be  to  obtain  the  various 
fractions  of  oil  and  investigate  them  with  a  view 
to  analytically  determining  their  value  as  lubricants. 
In  reply  to  Mr.  Scott  Taggart,  there  must  be  distillation, 
because  the  portions  going  into  the  hot  well  were 
distinctly  lower  boiling  fractions  of  the  oil.  They  must 
have  been  separated  by  a  process  of  distillation.  With 
regard  to  the  question  asked  by  Dr.  Torrey,  the  distance 
between  the  superheater  and  the  apparatus  was  eighteen 
inches,  a  comparatively  short  distance.  The  whole  point  of 
the  paper  was  that  as  soon  as  the  steam  and  oil  met 
and  were  driven  into  eddies,  the  more  complete  fractiona- 
tion of  the  mixture  was  obtained.  The  only  effect  of 
prolonging  the  duration  of  the  experiment  would  be 
to  increase  the  amount  of  deposit  in  Chamber  A. 
Prof.  Watkinson  had  said  that  it  is  very  seldom  that 
a  superheater  gets  any  oxidation  upon  it,  but  it  would 
appear  to  him  that  wherever  a  superheater  was  used 
a  certain  amount  of  oxidation  was  produced.  They 
had  broken  through  several  tubes  to  confirm  that  view. 
A  film  of  the  oxide  was  almost  invariably  found  inside 
a  section  of  a  tube.  An  oil  of  the  type  suggested  by 
Prof.  Watkinson  could  be  produced,  but  did  not 
seem  to  be  an  ideal  lubricant.  It  seemed  as  though 
there  was  some  substance  in  the  oil  other  than  that 
objectionable  residue,  which  substance  was  removed  at 
the  same  time  as  the  pitchy  residue. 


In  reply  to  Mr.  Allmand,  superheated  steam  and  oil 
were  passed  over  powdered  iron  and  copper,  but  no 
decomposition  of  the  oil  was  observed.  The  action 
of  the  iron  oxide  in  the  steam  on  the  oil  had  not  been 
investigated  ;  a  study  of  it  would  possibly  lead  to  some 
interesting  results,  but  there  appeared  to  be  no  decompo- 
sition of  the  oil.  The  iron  oxide  particles  were  carried 
through  by  the  steam  until  they  were  held  and  bound 
by  the  pitchy  residue.  The  authors  did  not  claim  that 
deposits  obtained  from  engines  other  than  superheated 
steam  engines  would  contain  oxide  of  iron.  In  reply 
to  Mr.  Ramsay,  all  the  oils  used  were  Pennsylvanian. 
The  oils  used  were  of  an  exceedingly  complex  nature  ;  they 
contained  a  considerable  quantity  of  unsaturated 
hydrocarbons,  and  it  was  quite  possible  that  these  would 
polymerise,  so  causing  darkening  in  colour.  Whether 
that  definitely  influenced  the  presence  of  the  pitchy 
residue  was  a  question  for  further  investigation. 


New  York  Section. 


Meeting  held  at  Chemists'1  Club  on  Friday,  Feb.  21,  1908. 

ME.    GEORGE    C.    STONE   IN   THE    CHAIR. 

THE  INFLUENCE  OF  SUNLIGHT  ON  PAINTS  AND 
VARNISHES. 

BY    MAXIMILIAN   TOCH. 

It  may  properly  be  said  that  direct  sunlight  has  a  very 
destructive  action  on  paint  and  varnish  films,  and  the 
author  had  noted  as  far  back  as  15  years  ago  that  many 
of  the  paint  materials  that  were  perfectly  waterproof 
in  places  where  sunlight  never  reached,  became  permeable 
to  water  and  disintegrated  very  rapidly  when  exposed 
to  direct  sunlight.  As  an  example  of  this,  it  might  be 
cited  that  pure  asphaltum,  when  applied  in  a  good 
continuous  coat  on  cast  iron  pipes  in  a  cellar,  will  last 
from  three  to  four  years,  yet  the  same  asphaltum  when 
applied  on  the  roof  of  a  building,  will  show  almost 
complete  decomposition  within  20  days.  In  order, 
therefore,  to  determine  the  cause,  the  first  experiments 
with  a  series  of  bitumens  were  made  as  follows  : — Sheets 
of  clean  steel  and  wood  were  painted  with  a  variety  of 
bitumen  compounds  and  exposed  to  direct  sunlight  under 
various  coloured  glasses,  finally  reduced  to  the  three 
colours,  violet,  green,  and  red ;  for  obvious  reasons 
these  three  served  all  purposes.  It  was  foimd  at  the 
end  of  four  weeks  that  the  bitumens  exposed  under  the  blue 
rays  showed  marked  signs  of  decomposition,  those  under 
the  green  showed  some  signs,  and  those  under  the  red 
none  whatever.  The  same  experiments  were  tried  again 
by  cementing  the  glass  to  the  painted  surface,  when 
little  or  no  decomposition  followed  in  any  case.  A 
large  variety  of  experiments  was  then  tried  by  mixing 
the  bitumens  with  various  pigments,  and  a  preservative 
action  was  obtained  in  direct  ratio  to  the  pigment  used, 
so  much  so  that  a  sample  of  paint  made  to  contain  80  per 
cent,  of  bitumen,  15  per  cent,  of  linseed  oil,  and  5  per 
cent,  of  finely  divided  carbon,  showed  only  slight 
deterioration  at  the  end  of  six  months  ;  this  was  easily 
accounted  for  by  the  fact  that  the  finely  divided  carbon- 
prevented  the  absorption  of  many  actinic  rays.  While 
these  experiments  were  very  conclusive,  it  was  necessary 
to  determine  the  cause,  and  to  this  end  a  large  variety 
of  experiments  was  conducted,  all  of  which  were  productive 
of  excellent  results. 

All  asphaltums  are  bitumens,  but  all  bitumens  are 
not  asphaltums,  and  it  is  necessary  to  look  into  the 
composition  of  the  asphaltums  which  decompose  in  the 
sunlight  and  of  those  resins  which  do  not.  The  difference 
between  a  resin  and  an  asphaltic  bitumen  may  generally 
be  stated  as  follows  : — Asphaltums  and  bitumens  are 
composed  principally  of  carbon  and  hydrogen,  wherea* 
the  resins  are  semi-fossilised,  and  composed  of  carbon, 
hydrogen,  and  oxygen.  Asphaltums,  whether  they  be 
natural  or  artificial,  consist  largely  of  hydrocarbons 
of     the     series      CnH2n-2,CnH2n-4,CnH2n-g,     etc.,     and 
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according  to  Clifford  Richardson*  and  others,  these 
hydrocarbons  are  probably  poly  methylenes.  From  a 
large  number  of  combustion  determinations  made  with 
bitumens,  it  may  be  safely  stated  that  many  of  the 
bitumens  are  probably  poly  methylenes  of  various  series, 
as  above.  There  are,  of  course,  substances  in  bitumens 
such  as  sulphur  and  nitrogen,  which  probably  exert 
very  little  influence  on  the  material  from  an  actinic  point 
of  view.  Assuming,  therefore,  that  the  hydrocarbons 
are  of  the  character  described,  we  should  have  under 
the  combined  action  of  the  oxygen  of  the  air  and  the 
actinic  rays  of  the  light,  sometimes,  in  conjunction  with 
moisture,  a  favourable  condition  where  oxygen  would 
combine  with  hydrogen,  and  carbon  be  set  free. 
Therefore,  if  this  reaction  takes  place,  all  bitumens  in 
a  short  time  ought  to  become  carbonised  and  deposit 
relatively  pure  carbon  on  their  surfaces,  and  this  is 
exactly  what  takes  place,  the  action  of  the  sunlight 
probably  resulting  in  a  combination  of  the  hydrogen 
with  oxygen,  and  a  deposit  of  what  appears  to  be  carbon 
takes  place.  If  this,  then,  is  the  first  lucid  explanation 
of  the  decomposition  of  bitumens  in  sunlight,  it  is  the 
explanation  of  the  cause  of  the  valuelessness  of  pure 
bitumens  as  protective  paints  for  exterior  purposes. 
Even  the  addition  of  a  small  amount  of  bitumen  to  a 
large  percentage  of  otherwise  good  paint  will  result  in 
the  decomposition  of  this  paint  when  exposed  to  the 
direct  action  of   moisture  and  light. 

We  have  no  such  action  when  materials  are  used  which 
are  glycerides  of  fatty  acids,  such  as  fish  oil,  Chinese 
Tvood  oil,  and  linseed  oil.  Indeed,  any  one  of  these  three 
oils  are  lightproof  in  a  very  large  degree,  and  fish  oil  and 
Chinese  wood  oil  are  both  heat  proof  and  light  proof. 
Linseed  oil,  however,  unless  prepared  with  fossil  resins, 
is  not  waterproof,  but  fish  oil  is  more  waterproof,  and 
Chinese  wood  oil  most  waterproof  of  all.  At  the  same 
time,  pure  Chinese  wood  oil  is  less  lightproof,  next  comes 
fish  oil,  while  linseed  oil  is  most  lightproof,  and  there 
would  appear  to  be  an  established  ratio  that  a  paint  or 
varnish  containing  the  least  amount  of  oxygen  is  the 
least  lightproof  and  the  most  waterproof,  and  the  paint 
containing  the  largest  amount  of  oxygen  is  most  proof 
against  light,  and  least  waterproof,  f 

In  conclusion,  and  as  evidence  of  the  correctness  of 
these  statements,  if  a  sheet  of  metal  or  wood  be  painted 
■with  asphaltum  or  bitumen-paint  and  exposed  to 
sunlight  and  air,  the  coating  will  be  rapidly  decomposed, 
and  after  a  lapse  of  20  days,  probably  carbon  will  be  set 
free.  At  least,  this  is  a  deduction  from  the  nature  of  the 
bitumens.  Minute  scrapings  from  the  surface  of  exposed 
bitumens  show  that  the  principal  constituent  is  carbon, 
•and  whereas  the  original  material  contains  much  less, 
the  exposed  bitumen  shows  over  95  per  cent,  of  carbon, 
the  remainder  being  principally  hydrogen,  with  a  small 
difference,  which  is  evidently  oxygen.  This  shows 
that  the  general  reaction  tends  to  produce  carbon. 
The  painting  of  concrete  to  preserve  it  against  the 
action  of  moisture  and  frost  is  destined  to  become  as 
large  an  industry  as  the  painting  of  wood,  and  those 
who  have  tried  asphaltum  paints  for  this  purpose  have 
already  found  to  their  sorrow  that  disintegration  takes 
place  in  a  very  short  time,  even  though  the  material  be 
perfectly  proof  against  the  alkaline  action  of  the  lime  in 
the  concrete,  and  as  linseed  oil  paint  is  rapidly  destroyed 
by  concrete  itself,  owing  to  the  interaction  of  the  lime 
and  the  linseed  oil,  we  have  to  look  for  other  materials 
with  which  we  can  coat  concrete  in  order  to  preserve  not 
only  its  appearance,  but  the  very  structure  itself. 

Regarding  the  action  of  sunlight  on  pigments,  it  is 
well  known  that  lithopone  is  rapidly  acted  upon  by 
light,  and  direct,  sunlight  turns  it  a  dark  gray,  but 
Frequently  overnight  the  colour  leaves  it  and  it  is  brilliant 
white  again  in  the  morning.  English  vei  million  ( morcurio 
sulphide)  is  also  acted  upon  by  sunlight,  and  forma  first 
a  brown  compound  and  then  a  black  compound  of  mercury. 
This   has   been   regarded   as    mercurous   sulphide   or  as  a 


•  See.  "  The  Modern  Asphalt  Pavement  "  and  "  Origin  of  Acphalt  " 
by  Clifford  Richardson. 

t  Composition  and  Nature  of  T.inseed  Oil.  See  Toeh's 
*  Chemistry  and  Technology  of  Mixed  I'ainte,"   p.  80. 


sub-sulphide  of  mercury,  but  on  this  question  the  writer 
has  doubts.  Some  of  the  oxides  of  iron,  particularly 
the  bright  red  ferric  oxides,  are  affected  by  light,  and 
a  compound  results  which  from  bright  red  turns  to  brown, 
probably  a  change  tending  towards  the  formation  of 
ferrous  oxide. 

We  know  that  a  large  number  of  the  organic  dyestuffs 
tend  to  bleach  in  the  sunlight,  but  sunlight  alone  is  never 
very  active  regarding  the  decomposition  of  colours  when 
air  is  excluded,  for  even  mercury  vermillion  is  regarded 
as  permanent  when  it  is  covered  by  a  coat  of  varnish. 
This  is  largety  true  of  the  organic  lakes  and  finer  colours 
used  for  coach  painting.  Linseed  oil  itself  is  bleached 
by  sunlight,  but  this  is  a  chemical  change  produced  by 
the  actinic  rays  in  which  the  green  chlorophyll  is  changed 
to  pale  yellow. 

PREPARATION     AND     USES      OF     ANHYDROUS 
STANNIC    CHLORIDE    IN    SILK    DYEING. 

BY    EI.MER    A.    SPERRY. 

STANNIC  chloride,  discovered  in  1608  by  Libavius,  has  a 
sp.  gr.  of  about  2-3,  and  possesses  wonderful  fluidity  ; 
the  pure  liquid  is  described  by  various  authorities  as  a 
yellow  liquid,  but  it  is,  in  fact,  colourless  and  very  brilliant 
|  owing  to  its  high  refractive  index.  It  is  extremely 
hygroscopic,  having  greater  avidity  for  water  than  sulphuric 
acid,  yet  unlike  other  hygroscopic  substances,  it  seems 
impossible  to  wet  it,  although  its  avidity  for  moisture  is 
evident  from  the  high  degree  of  heat  developed  upon  the 
addition  of  moisture  or  water.  As  fast  as  the  water  is 
added,  stannic  chloride  hydrate  is  formed  and  separates 
out  as  a  solid.  This  separated  material  constitutes  the 
"  butter  of  tin,"  or  oxy-muriate  of  tin  of  commerce, 
but  has  not  been  prepared  in  this  manner  except  in  the 
laboratory,  although  this  solid  was  discovered  about  160 
years  after  the  work  of  Libavius.  This  heavy  fuming 
liquid  has  been  looked  upon  in  the  past  as  of  no  practical 
value,  never  having  been  used  in  the  arts  nor  even  as  an 
analytical  reagent.  Its  price  has  always  been  extremely 
high,  and  is  at  present  about  $100.00  per  gallon. 

At  a  comparatively  recent,  date,  a  Dutch  chemist  dis- 
covered that  cochineal  was  made  to  yield  a  permanent 
pigment  of  great  brilliancy  in  the  presence  of  a  dilute 
stannic  chloride  solution.  This  solution  was  made  by 
dissolving  tin  in  hydrochloric  acid,  adding  additional  acid 
and  oxidising  the  solution  to  stannic  chloride.  This 
discovery  was  quickly  taken  up  by  the  dyeing  industry, 
but  the  chloride  solutions  continued  to  be  prepared  as 
used,  directly  from  tin  as  outlined  above.  The  chlorates 
are  usually  used  as  oxidising  agents,  leaving  chlorides 
as  an  impurity,  which  is  added  to  the  usual  impurities 
encountered  in  the  commercial  acids  employed.  These 
solutions  may  be  raised  to  a  concentration  of  50°  and 
sometimes  60°  B.  for  more  economical  shipping,  and 
then  again  diluted  by  the  dyer  before  being  used.  It  has 
Ions  been  known  that  the  mordanting  and  weighting 
of  the  fibre,  employing  tin  chloride  solutions,  is  accom- 
plished only  by  the  stannic  chloride  present  therein,  this 
being  the  only  useful  factor  in  the  solution.  It  has  been 
known  for  some  time  that  to  the  impurities  in  solutions 
can  be  definitely  traced  tendencies  to  weaken  the  fibre 
and  rendci  light-sensitive  the  threads  and  fibres  treated. 
It  is  also  known  that  some  of  the  impurities  operate  bo 
bring  about  a  gradual  deterioration  in  the  strength  <>f  the 

material,   which   is  soinct  inies  also  hastened   bv  exposure 

to  light. 

Without,  entering  further  into  the  discussion  of  this 
(past  ion,    it    will    sutlice   to   say    that  for  a!!    purposes  of 

dyeing  the  problem  is  greatly  simplified  if  only  materials 
which  are  chemically  pine  can  he  employed,  and  the  solu- 
tions freed  entirely  from  the  presence  of  any  adulterants 
and  deleterious  or  foreign  bodies.  The  dyers'  solution 
is  aotive  onl\  in  proportion  to  the  amount  of  stannic 
chloride  which  the  solution  contains;  furthermore, 
this  is  the  only  material  which  the  silk  requires,  and 
many  problems  would  receive  a  quick  and  easy  solution 
could  we  hut  add  from  time  to  time  just  the  anhydrous 
I  quid  which  is  taken  up  by  the  silk,  leaving  the  water 
l.ehind  to  receive  more  chloride,  which  again  is  passed  to 
the    fibre,    continuing    this    simple    process    indefinitely. 
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Now  that  the  author  has  perfected  processes  and  apparatus 
by  means  of  which  perfectly  pure  stannic  chloride  can 
readily  bo  prepared  tot  purposes  of  addition  directly  to 
the  treating  vat.  by  starting  with  distilled  water  in  the 
vat.  it  at  onoo  becomes*  possible  to  subject  the  delicate 
fibres  and  tissues  <>f  the  silk  to  the  weighting  process. 
under  conditions  of  entire  absence  of  nil  foreign  and 
deleterious  bodies.  The  tin  salts  and  compounds  received 
into  the  tissues  under  thpse  conditions  possess  several 
definite  features  of  advantage.  Not  only  is  there  decidedly 
more  lustre  and  uniformity  imparted  to  the  sheen,  but  the 
ciiemieal  action  is  uniform  and  regular  throughout  the 
batch.  There  are  no  adulterants  which  have  shielded 
part  of  the  fibre  and  caused  it  to  take  on  less  action  or  a 
different  degree  of  chemicalization  than  at  other  points 
in  the  skein,  nor  is  the  true  chemical  reaction  sought 
perverted  in  any  way  or  complicated  by  the  presence 
of  substances  tending  to  produce  new  and  unsought 
compounds  of  a  more  complex  nature.  These  complex 
bodies  and  their  secondary  reaction  products  tend  definitely 
to  destroy  the  strength  of  the  silk  and  to  render  it  light 
sensitive  and  slowly  deteriorant. 

Fig.  1  shows  a  diagrammatic  view  of  the  plant  used  for 
*the  preparation  of  pure  stannic  chloride.     Pure  or  impure 


Fig.  ]. 

tin-bearing  material  is  placed  in  the  receivers,  1  ;  chlorine, 
is  admitted  by  the  pipe,  2,  and  the  product  gradually 
accumulates  in  the  receivers.  For  economical  production 
of  the  material,  gaseous  chlorine  in  the  form  ordinarily 
produced,  associated  with  more  or  less  air  and  moisture, 
is  employed,  the  chlorine  being  absorbed  in  the  receivers. 
The  air,  which  takes  up  some  stannic  chloride  and  also 
carries  the  sublimed  hydrate  due  to  the  moisture  in  the 
gas,  is  received  in  pipe  5  and  conducted  to  one  or  other 
of  the  condensers,  26,  which  serves  the  two-fold  purpose 
of  recovering  nearly  all  the  anhydrous  stannic  chloride 
contained  in  the  vapours  and  air  within  pipe  5,  and  also  of 
receiving  such  stannic  chloride  hydrate  as  may  also  be  con- 
tained in  these  vapours.  The  latter  is  drawn  off  at  29, 
the  former  being  received  by  pipe  28  at  the  bottom  of  the 
condenser.  The  pipe  then  proceeds  to  the  tower,  30, 
where  the  vapours  rise  to  the  suction  of  fan  36,  in  oppo- 
sition to  the  downwardly  trickling  stream  of  water  enter- 
ing at  32,  a  solution  being  readily  formed  and  issuing  from 
pipe  33.  This  solution  is  perfectly  colourless  ;  it  has  a 
density  of  about  60°  B.  About  4  per  cent,  of  the  total 
product  may  be  represented  by  this  solution. 

One  of  the  peculiar  advantages  of  the  product,  in  that 
it  consists  of  anhydrous  tetrachloride,  is  that  it  possesses 


low  specific  heat  and  low  latent  heat,  the  vapour  having 
a  specific  gravity  of  nearly  10,  being  probably  the  heaviest 
vapour  known.  The  raw  material  may  thus  be  readily 
treated  by  distillation  as  the  second  step  in  the  process, 
whereby  all  the  impurities  are  separated  out,  and  left 
behind,  only  the  chemically  pure  chloride  being  obtained. 

One  definite  advance  attained  by  the  process  is  that 
this  result  is  achieved  even  though  extremely  impure 
chlorine  and  impure  tin  are  employed.  Thus,  cheap 
sources  of  both  these  materials  are  at  once  rendered 
available,  which  is  in  the  greatest  possible  contrast  to  the 
usual  methods  of  preparation  of  the  solution,  employing 
as  they  do  only  pure  and  highly  refined  tin. 

The  product  is  shipped  in  steel  drums.  This  material 
has  been  found  to  stand  for  upwards  of  three 
years  in  an  ordinary  black  iron  container  without 
being  in  the  slightest  degree  contaminated  on  the  one 
hand,  and  without  attacking  the  material  of  the  drum 
upon    the    other.     Fig.   2    represents   a    plant  of   larger 


Fig.  2. 

capacity ;  the  chlorine  is  introduced  at  10,  the  tin 
bearing  material  being  supplied  from  the  hopper, 
16,  by  the  worm,  20.  The  capacity  of  this  plant  is 
about  500  lb.  of  stannic  chloride  hourly.  Fig.  3  illustrates 
the  chlorine  drying  plant.  The  necessity  for  this  is  brought 
about  by  the  fact  that  by  this  means  chlorine,  which  is 
considerably  diluted  with  air  and  other  gases,  may  be 
employed  in  the  process.  The  chlorine  together  with  its 
diluents  is  passed  through  the  apparatus  (Fig.  3),  entering 


Fig.  3. 

at  pipe  8,  passing  upwards  through  the  refrigerator,  5, 
where  most  of  the  moisture  is  deposited,  running  off  at 
pipe  80  ;  the  brine  or  equivalent  circulation  is  shown  by 
pipe  85  and  receiver  72.  The  gas  next  enters  the  de- 
fogging  chamber,  76,  where  such  moisture  as  may  be 
carried  over  mechanically  is  deposited  and  next  enters  the 
receiver,  7.  being  preferably  heated  on  its  way,  so  as  to 
make  it  more  absorbent.  In  the  vessel,  7,  is  placed 
anhydrous  stannic  chloride,  i.e.,  a  small  part  of  the  product 
of  the  plant.  As  the  gases  pass  through  here,  the  last 
vestige  of  moisture  is  instantly  seized  upon  by  the  chloride, 
the  moisture  being  sublimed  out  of  the  chlorine;  all 
the  other  gases  pass  next  into  the  condenser,  9, 
where  the  gaseous  chloride  is  trapped  off  and  returned 
to  the  treating  vessel,  7,  the  temperature  of  the  jackets  in 
condenser  9  being  regulated  so  as  to  leave  such  gaseous 
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stannic  chloride  in  the  gases  as  has  been  determined  by 
practice.  The  jackets,  14,  covering  the  piping  are  found 
to  be  a  most  effectual  method  of  preventing  deposit  of 
hydrate  and  thus  clogging  passages,  which  without  this 
precaution  very  soon  become  filled  with  the  hydrate 
crystals.  After  months  of  operation  with  this  jacket 
it  has  been  found  that  the  pipes  were  as  free  from  deposit 
as  when  first  installed. 

The  readiness  with  which  this  new  material  lends  itself 
to  the  formation  or  commercial  production  of  any  of  the 
tin  compounds  known  or  required  by  the  silk  dyer  is  only 
on  a  par  with  the  extreme  purity  of  all  the  compounds  so 
derived — for  instance  the  butter  of  tin  produced  from  the 
product  is  brilliantly  snow-white.  The  solutions  are  also 
always  brilliantly  water-white.  The  stannous  chloride 
produced  by  splitting  off  the  chlorine  and  returning  it  to 
the  process  is  almost  a  new  product,  the  crystals  being 
practically  of  ultimate  purity,  and  the  oxide  thrown  out 
of  solutions  made  from  the  essence  is  of  course  perfectly 
pure  and  of  extreme  whiteness  and  brilliancy. 


Scottish  Section. 

Meeting  held  at  Edinburgh  on  February  ISth,  1908. 

MR.  JOHN  S.  MACABTHUR  IN  THE  CHAIR. 

SOME   NOTES   ON  WIJS'   SOLUTION. 

BY  HARRY  INGLE,  D.SC,  PH.D. 

In  previous  papers  published  in  this  Journal  (1902, 
587,  and  1904,  422)  I  have  endeavoured  to  elucidate 
the  reactions  taking  place  between  unsaturated  compounds 
and  the  "  iodine  "  solutions  usually  employed  in  deter- 
mining the  "  iodine  value."  It  is  now  generally  accepted 
that  the  first  product  of  the  reaction  is  the  formation 
of  an  iodochloride  and  I  further  showed  in  these  papers 
that  this  iodochloride  is  hydrolysed  by  the  action  of  the 
water  in  the  solution  forming  hydroxyl  derivatives  and 
halogen  acid,  and  that  it  is  reducable  by  the  action  of 
potassium  iodide  with  the  liberation  of  free  iodine. 

These  observations  led  me  to  recommend  a  method 
of  procedure  in  determining  the  "  iodine  value  "  which 
I  fear  has  been  misunderstood  by  several  chemists.  I 
stated  that  after  doing  the  test  in  the  ordinary  way  before 
adding  the  potassium  iodide  solution  water  should  be 
run  in  so  as  to  precipitate  the  chloroformic  solution  of 
the  iodochloridcs.  thus  removing  them  from  the  reducing 
a  otion  of  the  potassium  iodide  which  should  be  immediately 
added  after  this  separation  takes  place,  since  they  are 
insoluble  in  water  while  potassium  iodide  is  insoluble  in 
chloroform.  Harvey  (this  J..  1902,  1437)  raises  objections 
to  this  procedure,  because  he  finds  that  when  he  adds 
water  to  the  blank  test  before  potassium  iodide  he  gets 
a  reduction  in  the  titrable  halogen.  In  a  footnote  to 
i, iv  second  paper  (loc.cit.  425)  I  briefly  replied  to  this,  but  as 
since  that  was  written  Mr.  Harvey  (without  having  had 
the  opportunity  to  peruse  my  reply)  in  the  same  issue, 
again  calls  this  in  question,  I  may  be  allowed  to  answer 
In  objections  at  length,  and  at  the  same  time  clear  up 
this    point. 

There  is  no  advantage  to  be  gained  by  adding 
water  to  the  blank  test  before  the  potassium  iodide, 
as  there  are  no  iodochlorides  of  unsaturated  compounds 
present.  Iodine  chloride  being  soluble  in  both  chloroform 
and  water,  is  uol  removed  from  the  sphere  of  action 
of  either  water  or  potassium  iodide.  Harvey's  results 
with  regard  to  the  loss  of  titre  in  this  case  I  confirmed, 
and  stated  thai  it  was  due  to  the  decomposition  of  the 
hypoiodous  a.-id  formed  by  the  action  of  the  water  on 
iodine  ohloride.  That  this  takes  place  can  bo  shown 
qualitatively  by  mixing  Wijs'  solution  and  water  in  equal 
parte-     On  standing,  bubbles  ot  gas  can  be  seen  to  rise 

from  the  solution,  which  gradually  becomes  redder  in 
colour  owing  to  the  separation  of  free  iodine.  The 
reactions  taking  place  may  be  thus  represented  : 
(I)  IC1  +  H20=  .HOl+HCL  (2)  41101  2H20+2I2  +  02. 
No.  1  is  a  reversible  reaction  ;  if  we  increase  the  amount 
of  hydrochloric  acid  present  in  the  solution,  then  less 
hvpoiodous  acid    is  formed,   and,  consequently,   there  is 


less  tendency  for  No.  2  to  take  place.  To  test  this 
point,  a  quantity  of  Wijs'  solution  was  saturated  with 
hydrochloric  acid  gas.  Two  lots  of  15  c.c.  each  were- 
measured  out,  and  to  one  100  c.c.  of  water  was  added, 
and  the  mixture  allowed  to  stand  for  5  mins.,  then 
potassium  iodide  was  added  and  thiosulphate  run  in  as- 
usual.  To  the  other,  potassium  iodide  solution  was  added 
at  once.  No  difference  was  observed  in  the  two  titrations, 
the  hydrochloric  acid  having  prevented  the  formation 
of  hypoiodous  acid  by  reversing  reaction  No.  1.  Attempts 
were  made  to  collect  the  oxygen  gas  evolved  by  reaction 
No.  2,  but  the  apparatus  at  my  command  was  not 
sufficiently  delicate  to  deal  with  the  very  small  quantity 
evolved.  The  change  of  colour  of  the  solution  due  to  the 
separation  of  iodine  and  the  fact  that  a  gas  is  evolved 
seem  to  me  to  be  sufficient  evidence  of  the  truth  of  this 
view.  To  test  the  matter  further  it  was  argued  that, 
as  the  rate  of  decomposition  of  hypoiodous  acid  into  iodine 
and  oxygen  must  depend  upon  the  concentration,  if 
a  small  quantity  of  water  were  added  to  Wijs'  solution 
the  loss  in  titrable  halogen  should  be  greater  than  with 
a  larger  quantity.  The  following  experiments  were  made- 
to  test  this  : — 

'  (1)  15  c.c.  of  water  was  added  to  18  c.c.  of  Wijs' 
solution.  After  45  minutes,  10  c.c.  of  potassium  iodide- 
solution  and  100  c.c.  of  water  were  added.  Thiosulphate 
solution  required   =   27-95  c.c. 

(2)  18  c.c.  Wijs'  solution  and  100  c.c.  of  water,  stood 
40  mins.  followed  by  10  c.c.  of  potassium  iodide.  Thio- 
sulphate required  =  28- G  c.c. 

(3)  18  c.c.  of  Wijs'  solution.  Blank  test  10  c.c.  of 
potassium  iodide  and  100  c.c.  of  water.  Thiosulphate- 
required  =  29-2  c.c. 

Nos.  1  and  2  reddened  slightly  immediately  the  water 
was  added,  and  finally  turned  very  red  ;  little  gas  was 
evolved  in  either  case.  These  results  are  in  exact  agree- 
ment with  what  the  theory  demands. 

Harvey's  contention  that  the  reduction  of  titre  in  the 
blank  test  may  be  due  to  substitution  in  the  acetic  acid 
by  the  action  of  the  free  iodine  and  iodic  acid  does  not 
appear  to  me  to  be  sound,  for  it  is  impossible  for  iodic  acid 
to  exist  in  presence  of  hydrochloric  or  hydriodic  acid,, 
since  the  following  reactions  take  place  : 

5Hl+H103  =  3H20  +  3Io; 

1 0HC1  +  2H 1 03  =  6H2  O + 2IC1  +  4C12. 

Neither  does  it  appear  likely  that  any  iodic  acid  can  exist 
in  Hiibl's  solution  for  the  same  reason. 

The  explanation  of  this  loss  of  titre  which  I  have  given 
appears  to  me  to  meet  the  case. 

Iodine  value  of  turpentine. — In  the  Jahrbuch  der  Chemie 
(1904,  p.  435)  Dr.  Lewkowitsch  criticises  the  results 
I  published  in  my  1904  paper  for  the  iodine  value  of 
turpentine.  On  page  423  I  gave  the  iodine  value  of 
American  turpentine,  pinene  (b.p.  156 — 157°)  by  modified 
Hiibl  as  374,  the  theoretical  value,  and  by  modified 
Waller's  solution  as  242.  On  page  425,  in  the  same  paper,. 
I  recorded  an  iodine  value  by  Wijs'  method  (water  first), 
of  355  while  adding  potassium  iodide  first  I  obtained  an 
iodine  value  of  253.  I  wish  to  here  explain  that  the 
turpentines  examined  by  Hiibl's  and  by  Wijs'  solutions 
were  not  the  same.  In  the  first  ease,  a  redistilled  pure 
turpentine  was  used,  while  in  the  latter  a  turpentine 
boiling  bet  ween  157' and  ISO' ('.and  therefore  not  pure 
pinene,  was  employed.  I  unfortunately  omitted  to  mention 
this,  and  in  the  table  on  page  425  the  iodine  value  of  pure- 
pinene  by  modified  Waller's  solution  was  inserted.  I  take 
this  opportunity  of  correcting  this,  and  of  certifying 
that  I  have  also  found  that  pure  pinene  American  turpen- 
tine rives  the  same  value,  namely  374.  by  both  modified 

Hiibl's  and  Wijs'  method.  As  some  discussion  has  taken 
place  as  to  the  use  of  t  he  iodine  value  in  judging  the  purity 
of  turpentine,  the  following  iodine  values  obtained  with 
Wijs'  solution  for  various  turpentine  substitutes  may  be- 
of.  interest :  — 

Scottish  shnle  spirit,  b  p.  70'— 150*  C 112 

Coal  tar  spirit,  b.p..   150"— 100*  C 94 

Rosin  spirit  (crude)  263 

DO.         (refined)  151 

Russian  turpentine    (crude)   234 — 294£- 

Do.  (refined)  21)2 

Old  sample  of  American  turpentine   318 
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THE  IODINE  VALUES  OF  THE  PHENOLS. 

BY  ERNEST  WAKE  AND  HAKRY  INGLE.  D.SC,  PH.D. 

In  previous  papers  it  has  been  shown  (loc.  cit.)  that 
unsaturated  compounds,  when  the  ethylene  bands  are 
unprotected  by  the  neighbourhood  of  negative  groups, 
•absorbed  iodine  chloride  quantitatively  from  Wijs'  and 
Hiibl's  solution*.  One  of  the  authors  introduced  a  new 
solution  in  which  the  iodine  chloride  was  held  in  a  weak 
State  of  combination  with  hydrochloric  acid,  and  showed 
that  from  this  solution  partially  protected  double  linkages 
were  unable  to  absorb  any  iodine  chloride.  Mention  was 
also  made  of  the  behaviour  of  certain  phenolic  derivatives, 
and  a  paper  on  the  iodine  value  of  these  substances 
promised.  Press  of  other  business  has  prevented  the 
carrying  out  of  these  intentions  to  the  full,  and  the  present 
paper  must  be  considered  as  only  a  partial  study  of  the 
subject.  With  regard  to  previous  work,  the  most  exhaus- 
tive examination  of  the  iodine  value  of  the  pheno's  has  been 
carried  out  by  Fahrion  (Zeits.  angew.  Chem.,  1901, 
1226 — 7).  where  the  following  values  are  recorded:  — 


Iodine  value  by 
Waller's  method. 


Phenol 76-8  64-3     39-1 

o-Cresol    I        143-8  128-5 

m-Cresol 233-2  224-0 

p-Cresol 62-1  38-4 

Catechol 478-1  259-0 

Resorcinol I        549-7  544-6 

Quinol    263-8  66-5 

Pyrogallol    507  — 

a-Naphthol 314-3  278-0 

/?-Naphthol  174-4  169-8 

Anisol 0  — 


From  the  above  results  he  concludes  that  a  determina- 
tion of  the  iodine  value  of  these  substances  is  of  no  value. 
Now  Waller's  solution  as  used  by  Fahrion  is  not,  as  has 
been  shown,  a  definite  reagent,  but  a  mixture  of  Hiibl's 
solution  with  a  solution  containing  the  double  compound, 
IC1.HC1,  the  presence  of  water,  too,  complicates  the 
reactions.  It  is  not  surprising,  therefore,  that  using  such 
a  reagent  Fahrion  conies  to  this  conclusion.  With  the 
knowledge  obtained  in  the  examination  of  other  unsatu- 
rated compounds  we  determined  to  examine  these  sub- 
stances. The  three  solutions  previously  described  were 
employed,  and  the  haloid  acid  formed  by  the  interaction 
with  Hiibl's  reagent  was  in  most  cases  determined  and  its 
character  judged  by  the  coloration  obtained  with  Wijs' 
solution. 


Reference  has  been  made  to  the  reducing  action  of 
potassium  iodide  upon  iodochlorides  in  the  previous 
papers  ;  with  the  phenols  ample  evidence  of  this  is  obtain- 
able. Thus  from  a-naphthol,  which  by  Hiibl's  method 
gives  an  iodine  value  of  204,  by  Wijs  method,  adding 
potassium  iodide  first,  iodine  values  of  20U  and  195  were 
obtained  in  two  experiments,  while  when  water  was 
added  to  the  test  so  as  to  precipitate  the  iodoehloride  in 
the  chloroform  solution  before  adding  the  potassium 
iodide  solution,  an  iodine  value  of  202  (31  =  205)  was 
obtained.  Very  striking  is  the  result  with  phenol  with  Wijs' 
solution  ;  adding  potassium  iodide  fust  gave  an  iodine 
value  of  207  (21  =  270),  while  when  water  was  added  before 
the  potassium  iodide  the  iodine  value  of  023  was  the 
result.     With   modified    Waller   the   iodine   value   is   nil. 

Another  important  result  was  obtained  from  this  exami- 
nation of  the  phenols.  It  was  found  that  while  the  ortho 
and  para  poly-phenols  liberated  iodine  from  WTijs'  solu- 
tion, the  mtta  derivatives  did  not  do  so.  This  may  be 
used  as  a  test  to  determine  whether  the  hydroxyl  groups 
are  in  the  meta  or  in  the  ortho  or  para-positions,  and  to 
detect  the  presence  of  impurities  in  meta  compounds.  It 
may  also  be  employed  to  distinguish  a-  from  /3-naphthol, 
the  former  liberating  iodine  from  Wijs'  solution,  while 
the  latter  merely  renders  it  lighter  in  shade.  The  test 
may  be  carried  out  as  follows  : — The  substance  is  dissolved 
in  a  small  quantity  of  chloroform  or  in  glacial  acetic  acid 
in  a  test-tube.  A  quantity  of  Wijs'  solution  freshly 
prepared,  and  of  the  lightest  possible  shade  is  added. 
If  any  darkening  of  the  solution  results  through  liberation 
of  free  iodine  then  the  substance  under  examination 
contains  ortho  or  para-phenols  or  a-naphthol.  Pure  meta- 
phenols  and  /3-naphthol  liberate  no  iodine.  The  same 
test  may  be  used  to  detect  rosin  in  shellac,  as  rosin  liber- 
ates iodine  from  Wijs'  solution,  as  one  of  us  has  shown 
(this  J.,  1904,  425),  while  shellac  does  not  (A.  C.  Langmuir, 
this  J.,  1905,  12).  Turpentine  and  rosin  spirit  may  be 
detected  in  mineral  naphtha  or  coal-tar  spirit,  and  rosin 
or  rosin  oil  in  linseed  oil  or  mineral  oil  by  the  same  reagent. 

It  is  interesting  to  note  that  the  meta-  phenols  and 
/3-naphthol  give  iodine  vajues  which  bear  a  definite 
atomic  relationship  corresponding  to  0,  4,  or  2  atoms  of 
iodine  per  molecule.  A  determination  of  the  iodine  value 
could  thus  be  used  as  a  means  of  determining  their  purity. 
This  might  be  applied  to  resorcinol,  phloroglucinol, 
/3-naphthol,  carvacrol,  and  phenol. 

The  behaviour  of  the  esters  of  the  phenols  is  interesting, 
for  while  the  free  phenols  absorb  iodine  in  the  ring,  the 
esters  (benzoates)  do  not.     (Fahrion  noticed  that  anisol 


MONO-PHENOLS. 

Iodine  value 
calculated. 

Iodine  value  as  determined  by 

Substance. 

Modified 
Hiibl. 

Wijs. 

Modified 
Waller. 

Acid 

formed, 

as  I  per  cent. 

Nature 
ol  acid. 

21  =  270 
21  =  235 

21  =  170 
21  =  177 

410 
378 
465 
360 
170 
264 
176 

623  and  267 

177 
262 
178 

nil 
6-3 
20 
360 

120 
110 

220 
188 
233 
201 

86 
187 

89 

HCl 
HC1 

HI 
HCl 

POLY-PHENOLS  (ortho  and  para). 


Catechol  . 
Cuaiacol  . 
Engenol . . 
Quinol  . . 
Pyrogallol 


21  =  230 

508 

21  =  203 

354 

21  =  154 

445 

21  =  230 

156  and  79 

61  =  606 

590 

232 


49-5 



HI 

8-2 

242 



51 

— 

HI 

58  and  55 

HI 

520 

HI 

]           61  =  692 

61  =  471 

(Meta.) 

690         | 
470 

478 

408         1 
400 

395         1 
•> 

HCl 
HCl 

ESTERS  OF  THE  PHENOLS. 

Substance. 

Iodine  value           Modified 
calculated.              Hiibl. 

Wijs. 

Modified 
Waller. 

Acid. 

Nature 
of  acid. 

—  nil 

—  nil 

—  nil 
21  =  95                         94-5 

94-5 

95-1 
95-0 

93 
43 

23 
66 

- 



HCl 

HI  and  HCl 
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absorbed  no  iodine  from  Waller's  solution.)  This  may 
perhaps  be  explained  by  assuming  that  the  phenols  are 
tautomeric  substances  existing  on  the  one  hand  as  cyclical 
ketones  by  the  wandering  of  the  H  of  the  OH  into  the 
ring,  and  on  the  other  as  true  aromatic  ring  compounds. 
The  cyclical  ketones  as  unsaturated  aliphatic  compounds 
can  absorb  halogen,  but  not  the  phenols.  If  then  the 
phenol  form  is  maintained  by  replacing  the  H  of  the  OH 
by  an  alkyl  or  acyl  radical,  no  such  wandering  of  the 
hydrogen  atom  can  take  place  ;  the  compound  retains  its 
aromatic  form  and  is  no  more  capable  of  absorbing  halo- 
gens from  these  solutions  than  benzene  or  naphthalene. 
The  behaviour  of  carvacrol  to  the  various  iodine  solutions 
is  of  interest.  We  have  to  assume  in  this  case  that  the 
phenol  form  changes  into  that  of  the  cyclical  ketone  : — 

CH3  [6] 


rsi/\ 

i-.il  II 


OH[i] 


mwL2] 

C3H7  [3] 

CH3  [6] 

[5]H0/\  =  0[i] 

[4]  H^Ho  [2] 

C3H7  [3] 

I. 


becomes 


CH3 
H/V-0 

Nil    > 


II. 


In  I,  the  oxygen  atom  protects  the  linkage  As^*  but 
is  unable  to  protect  A3-4  ;  hence  this  form  is  capable  of 
absorbing  two  atoms  of  iodine.  In  II,  the  protected 
group  is  A  2-3.  and  the  unprotected  A4.6.  Probably  both 
forms  exist. 

In  the  case  of  the  naphthols,  to  which  allusion  has 
already  been  made,  it  is  difficult  to  understand  why  the 
a-form  should  absorb  three  atoms  of  iodine  and  liberate 
iodine,  while  the  /3-compound  absorbs  two  atoms  and 
liberates  no  iodine.  The  reaction  product  of  Wijs' 
solution  and  /3-naphthol  was  isolated.  It  forms  feathery 
silky  needles  melting  at  87°  C,  and  is  easily  soluble  in 
alcohol,  ether,  and  alkaline  solutions  ;  a  determination  of 
the  halogens  gave  numbers  closely  corresponding  to  the 
formula,  C10H7(OH)2I.  No  chlorine  could  be  detected. 
It  would  therefore  appear  that  the  iodine  chloride  addition 
product  had  been  hydrolysed  by  the  water  present  in 
Wijs'  solution  with  the  production  of  a  hydroxy!  derivative 
and  the  liberation  of  hydrochloric  acid. 

Our  thanks  are  due  to  the  directors  of  Messrs.  Barry, 
Ostlere  and  Shepherd,  Ltd.,  Linoleum  Manufacturers, 
Kirkcaldy,  for  the  use  of  their  laboratory  in  which  the 
experimental  work  was  carried  out. 


Yorkshire  Section. 

Meeting  held  at   Queen's   Hotel,   Leeds,   on   Tuesday, 
February  25th,   1908. 


MR.    F.    W.    BRANSON    IN    THE    CHAIR. 


THE    VALUE 


OF    SEPTIC    TANKS 
DISPOSAL. 


IN    SEWAGE 


always  a  source  of  inspiration  to  us,  for  his  permission  to 
use  the  Leeds  Report  on  Sewage  Disposal  of  1905,  and 
also  to  Mr.  W.  H.  Harrison.  M.Sc,  who,  until  he  obtained 
an  appointment  under  the  Madras  Government  in  the 
summer  of  1906,  skilfully  supervised  the  experiments- 
carried  out  at  Knostrop  ;  I  am  personally  responsible  for 
all  analytical  results  since  January,  1903,  recorded  in  this 
paper. 

The  method  of  treating  the  sewage  of  any  district  is 
largely  governed  by  local  conditions ;  for  instance,  some 
authorities  are  able  to  use  the  head  on  the  sewage  at  the 
outfall  to  drive  the  mechanical  screens  and  for  lighting 
purposes,  whilst  at  Leeds  the  sewage  reaches  the  works  at 
the  normal  river  level  and  has  to  be  pumped  before  it  can 
be  purified.  Again,  the  quantity  of  suitable  filtering 
material,  limestone,  etc.,  available  in  the  district,  and  the 
nature  of  the  sewage  are  important  factors,  though  this 
latter  is  the  only  one  which  need  be  considered  on  this 
occasion.  Leeds  has  a  population  of  about  470,000,  and 
is  sewered  on  the  combined  system  ;  the  present  average 
dry- weather  flow  is  17  J  million  gallons  per  day,  of  which 
about  1J  millions  is  due  to  small  streams  and  infiltration 
water.  The  volume  varies  from  a  minimum  of  8|  million 
gallons  in  the  early  morning  to  a  maximum  of  29  million 
gallons  about  noon.  A  careful  survey  of  the  city  has 
shown  that  3|  million  gallons  per  day  of  the  total  are  dis- 
charged from  the  different  industrial  processes  in  the  city. 

Percentage  composition  of  trades  waste. 


BY    JOHN    T.    THOMPSON,    M.SC. 

For  the  time,  at  any  rate,  observations  on  the  septic 
treatment  of  sewage  at  the  Knostrop  Works,  Leeds,  must 
cease,  for  all  the  septic  tanks,  which  treated  about  2- 75 
million  gallons  of  sewage  per  day,  will  in  future  bo  used 
for  precipitation.  Therefore,  as  this  is  an  appropriate 
time  to  review  the  whole  of  our  work  on  this  subject,  with 
the  approval  of  the  Sewage  Engineer.  Mr.  G.  A.  Hart,  this 
contribution  is  made  with  the  twofold  object  of  giving  an 
opportunity  for  helpful  discussion  and  also  of  placing  the 
facts  in  a  convenient  form  for  reference  by  those  who  are 
interested  in  the  sewage  problem. 

At  the  outset.  I  wish  to  express  my  gratitude  to  Col. 
T.    W.    Harding,    J. P.,    whose   unfailing   enthusiasm    was 


Class  of  trade. 

Percentage  of 
trades  waste. 

Piece  and  wool  scouring,  fellmongering,  &c. 
Dyeing 

35-7 
27-6 

8-0 
4-5 

12-2 
3-6 

8-4 

100-0 

The  domestic  sewage  of  the  city  cannot  exceed  10  million 
gallons  per  day  ;  the  source  of  the  remainder  of  the  flow 
is  difficult  to  locate,  but  is  largely  due  to  water  supply  and 
water  from  borings  used  for  trade  purposes,  but  not 
contaminated  sufficiently  to  be  classed  as  trades  waste 
proper.  For  some  years  manufacturers  have  been 
required  to  put  down  sufficient  tanks  to  hold  at  least  a 
day's  supply,  so  that  their  discharge  into  the  sewer, 
through  a  valve  regulated  by  the  Sewers'  Inspector,  is 
distributed  fairly  evenly  over  the  24  hours.  Almost  all. 
the  larger  piece  and  wool-scouring  firms  find  it  profitable 
to  extract  the  grease  from  their  effluents  in  seak  plants, 
hence  we  have  no  difficulty  from  this  source  in  the  subse- 
quent treatment  of  the  sewage.  The  amount  of  grease 
varies  somewhat,  but  I  have  never  found  as  much  as 
5  per  cent,  of  grease  in  the  pressed  sludge  cake. 

A  series  of  tests  carried  out  during  1907  show  that  the 
normal  sewage  of  the  city  contains  on  the  average 
6-9  grains  per  gallon  iron,  of  which  14  grains  per  gallon 
are  in  solution  :  the  major  portion  of  the  iron  liquor  is 
discharged  from  a  copper-recovery  process. 

It  will  be  convenient  to  give  a  historical  account  of  the 
experiments  oarried  out  and  afterwards  discuss  the  results 
obtained.  It  must  be  remembered  thai  this  paper  is 
strictly  confined  t«»  the  preliminary  treatment  of  sewage 
in  septic-  tanks  as  a  moans  of  removing  suspended  matter. 
A  discussion  of  the  linal  stages  of  purification  must  be 
reserved  for  a   fill  lire  occasion. 

Description  of  experiments.-  In  1897  the  Leeds  City 
Council,  realising  thai  the  best  biological  process  of  puri- 
fication   could    only    be    aseorta  ined    by    experiment,    very 

wisely  made  a  granl  for  experimental  work  at  Knostrop. 

At  this  time  Septic   treatment    seemed   to   promise  a   very 

large  digestion  of  suspended  matter;    hence  a  complete 

installation  was  put  down,  constructed  upon  designs 
submitted  by  the  Septic  Tank  Syndicate  of  Kxcter.  con- 
sisting of  two  rectangular  tanks.  54  feet  long  by  10  feet 
broad  and  a  depth  of  8  feet  at  the  deepest  point.  Both 
were  covered  in   by  brickwork  arches.     The  mean  water 


Vol.  XXVII..  No. :.]      THOMPSON— THE  VALUE  OF  SEPTIC  TANKS  IN  SEWAGE  DISPOSAL. 


317 


level  in  the  tanks  was  about  6  feet  •>  inches  from  the  bottom 
of  the  tank.  These  tanks  had  a  total  capacity  of  40.01)0 
galls.,  and  cost  £531.  Six  filter  beds,  4  ft.  deep,  with  a 
total  water  capacity,  when  rilled  with  material,  of 
31.000  gallons,  were  constructed  at  an  additional  cost  of 
£396. 

The  closed  septic  tanks  were  filled  with  sewage  on 
June  6th,  1899,  and  after  3  days  they  received  a  con- 
tinuous supply  of  sewage,  from  Which  grit  had  been 
removed,  at  the  rate  of  40,000  gallons  per  day. 

By  June  ISth  septic  conditions  had  developed,  the 
effluent  being  dark  in  colour,  whilst  a  large  number  of 
small  bubbles  were  continuously  arising  from  the  liquid  in 
the  tank.  The  surface  was  covered  with  a  thin  frothy 
scum.  These  conditions  became  more  and  more  developed 
until  a  maximum  was  obtained  on  Aug.  Kith,  1899,  and 
the  surfaee  became  covered  with  a  very  thick  layer  of 
fibre.  &c.  This  surface  layer  was  similar  in  composition 
to  that  on  the  open  tanks,  but  very  light  brown  in  colour. 
Periodic  decreases  in  its  thickness  were  coincident  with 
heavy  Hushes  of  solids  in  the  effluent.  There  was  no  appre- 
ciable change  in  the  condition  of  the  tanks  until  they 
were  cleaned  out  in  August,  1901.  when  they  were  found  to 
be  two-thirds  full  of  sludge  (83  per  cent,  water). 


.4  >•.  rage  analyses 

for  two  years  ending 

lug.. 

1901. 

Free 
am- 
monia. 

Alb. 
am- 
monia. 

Oxygen 
absorbed 
in  4  hours 
at  80°  F. 

Solids. 

Grains  per  gallon. 

Sol- 
uble. 

Sus- 
pended. 

Crude  sewage  

Effluent    from    closed 

septic  tank 

Purification  effected   . 


2-31  j    0-957 

1-88       0-406 
18-6%!  57-5% 


8-87 

4-63 

48-9% 


74-4 


63-5 
14-6 


41-0 

12-7 
69-0% 


The  sludge  digestion  for  the  above  period  amounted  to 
31-3  per  cent,  of  the  suspended  matter  in  the  crude  sewage. 
Allowing  for  5  grains  per  gallon  grit  removed  from  the 
crude  sewage  before  it  entered  the  septic  tank,  we  get  a 
more  accurate  estimate  of  22  per  cent,  digestion. 

On  August  17th,  1901,  sewage  was  again  passed  through 
the  tank  at  the  24  hours'  rate,  6  inches  of  sludge  being  left 
in  the  tank  for  inoculation  purposes.  In  this  case  septic 
action  was  vigorous  by  the  end  of  the  week,  but  the  scum 
never  became  very  thick  during  this  second  period.  By 
May.  1904,  the  tanks  were  so  choked  with  undigested 
solids  that  we  ceased  to  analyse  samples  of  the  effluent. 

Average  analyses  from  Aug.,   1901,  to  May,   1904. 


Free 
am- 
monia. 

Alb. 
am- 
monia. 

Oxygen 
absorbed 
in  4  hours 
at  80°  F. 

Solids. 

Grains  per  gallon. 

Sol- 
uble. 

Sus- 
pended. 

Closed    septic     tank 

effluent 

Purification  effected   . 

2-05 

1-41 

31-2% 

0-607 

0-326 
46-3% 

7-72 

3-63 

52-9% 

74-3 

60-6 

18-4% 

44-0 

10-4 
76-3% 

may  arise,  and  the  roofing  become  necessary.  In  appear- 
ance the  effluents  obtained  from  the  open  and  closed  septic 
tanks  were  identical,  whilst  from  a  chemical  point  of  view, 
the  difference  is  immaterial,  though  slightly  in  favour  of 
closed  tanks. 

Average  of  all  analyses  of  Nos.  1,  2,  and  3  open  septic  tanks: 
mid  also  of  closed  septic  /auk*,  from  October,  1899, 
to  May,   1904.— 


The  cost  of  constructing  closed  septic  tanks  at  Knostrop 
was  £13,200  per  million  gallons  capacity,  as  against  £1 1,000* 
for  open  septic  tanks  in  1897.  The  experience  of  Leeds 
shows  no  advantage  to  compensate  for  this  large  difference 
of  initial  outlay  :  whatever  results  were  obtained  from  the 
closed  septic  tanks  were  equally  well  obtained  by  the  open. 
The  scum  which  forms  on  septic  tanks  itself  soon  gives  a 
cheap  automatic  roof,  which  is  chiefly  of  value  in  pre- 
serving the  heat  in  the  Sewage,  the  floating  surface  layer 
being  a  bad  conductor. 

A  roofed-in  septic  tank  is  virtually  a  gas  holder,  and 
therefore  is  a  source  of  danger  to  the  men  removing  the 
sludge ;  it  would  also  be  very  difficult  to  use  the  calorific 
power  of  the  evolved  gases  profitably.  Leeds  sewage  is 
diluted  and  mixed  with  trade  effluents,  but  no  doubt  where 
strong  domestic  sewage  is  being  treated,  greater  nuisance 

*  This  1b  a  high  pries  for  the  construction  of  tanks. 


Grains  per  gallon. 


Free 
am- 
monia 


Alb. 
am- 
monia. 


Oxygen 
absorbed 
in  4  hours 
at  80°  F. 


Solids. 


Sol- 
uble. 


Sus- 
pended. 


Effluent  from    closed 

septic  tank 1-59      0-356       4-01 

Effluent  from     open 

septic  tanks    |    1-58  I    0-377J      4-27 


61-7 
62-5 


11-2 
13-6 


At  the  suggestion  of  the  Royal  Commission,  during 
January  and  February,  1903,  two  series  of  tests  were 
carried'  out  in  order  to  determine  the  action  of  septic 
tanks  and  contact  beds  on  a  specific  pathogenic  microbe, 
and  to  gain  some  knowledge  as  to  the  time  which  would 
elapse  between  the  presence  of  a  particular  microbe  in 
the  crude  sewage  and  the  appearance  of  its  progeny  in 
the  effluent  alter  treatment.  For  this  purpose  the 
sewage  on  entering  the  closed  septic  tank  was  inoculated 
with  Bacillus  pyocyaneus,  which  is  only  exceptionally 
present  in  sewage,  and  samples  of  the  effluents  were 
taken  every  half-hour.  B.  pyocyaneus  appeared  in  the 
septic  tank  liquor  two  hours  after  the  start  of  the 
experiment,  and  24  hours  later  was  still  present. 

Each  of  the  six  contact  beds  contained  B.  pyocyaneus 
in  the  first  emptying  subsequent  to  the  passage  of  this 
microbe  through"  the  septic  tank,  i.e.,  at  the  earliest 
possible  opportunity.  On  the  fourth  day,  B.  pyocyaneus 
was  still  present  in  the  effluents.  (Houston,  Royal 
Commission  on  Sewage  Disposal,  Vol.  III.,  1904,  p.  87). 
This  experiment  confirms  the  general  belief  that  it  is 
dangerous  to  discharge  effluents  from  artificial  processes 
into  drinking  water  streams. 

The  effluent  from  the  closed  septic  tank  was  passed 
through  six  filter  beds.  Four  of  the  beds  were  filled  with 
fine  coke  and  two  with  fine  clinker  about  half-inch 
diameter. 

Of  the  six  beds  only  five  were  in  use  each  day,  so  that 
the  beds  were  allowed  to  rest  in  rotation  for  one  day  in 
six.  Eight  beds  were  filled  every  24  hours,  three  of  the 
beds  receiving  two  fillings,  and  two  only  one  filling, 
during  that  period  ;  so  that  taking  the  day's  rest  into 
account  the  beds  average  1^  fillings  per  24  hours.  The 
process  of  filling  and  discharging  was  brought  about  by 
means  of  an  ingenious  automatic  gear,  actuated  by  an 
arrangement  of  buckets  and  syphons.  The  septic  tank 
effluent  was  distributed  over  the  beds  by  three  channels 
running  across  the  filter,  and  collected  by  drains  laid  on 
the  bottom.  These  filters  worked  five  years  before 
requiring  renewal  of  material,  during  this  period  the 
total  capacity  had  fallen  from  31,660  gallons  to 
12,870  gallons,  a  loss  of  59  3  per  cent,  of  the  original 
capacity.  The  beds  gave  considerable  purification,  but 
not  sufficiently  good  to  pass  the  Rivers  Board  Provisional 
Standard.  Single  contact  filtration  of  septic  effluent  was 
found  insufficient  to  give  a  well  oxidised  result,  but  no- 
doubt  the  addition  of  secondary  beds  would  have  made 
the  resulting  effluents  excellent. 

Open  septic  tan  bs,—  Simultaneous  with  the  above 
experiment,  important  observations  were  being  made 
on  open  septic  tanks.  The  first  of  these  was  started 
on  February  27th,  1899.  It  was  one  of  the  old  precipita- 
tion tanks  and  had  an  area  of  6,000  sq.  ft.,  an  average 
depth  of  7  ft.  7  in.  and  a  capacity  of  250,000  gallons. 
Sewage,  absolutely  crude,  was  sent  into  the  tank  by 
means  of  seven  pipes,  which  delivered  at  a  depth  of 
3  ft.  below  the  surface.  The  effluent  was  withdrawn 
by  means  of  six  pipes,  which  drew  off  the  liquid  at  a 
depth  of  2  ft.  below  the  surface.  The  flow  of  sewage 
through  the  tank  was  such  that  it  would  fill  it  in  24  hours, 
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i.e.,  the  sewage  was  allowed  to  flow  through  the  tank 
at  such  a  rate  that  each  particle  might  be  supposed  to 
take  24  hours  for  the  passage.  At  first  an  ordinary 
settlement  of  the  suspended  solids  of  the  sewage  took 
place,  the  effluent  being  in  every  respect  similar  to  the 
effluent  from  the  lime  precipitation  works.  No  real 
septic  action  took  place  in  the  tank  until  the  end  of 
April.  Previous  to  this,  only  isolated  and  small  bubbles 
were  evolved,  and  no  solid  matters  were  brought  to  the 
surface. 

From  the  end  of  April  to  the  end  of  May,  1899,  the 
evolution  of  gas  became  more  evident,  and  at  the  same 
time,  paper,  wool  fibre,  matches,  &c,  rose  to  the  surface, 
and  collected  in  large  floating  patches,  but  no  fine,  black 
sediment  could  be  seen.  From  May  30th  to  June  14th, 
1899,  in  order  to  bring  about  septic  conditions  more 
rapidly,  the  flow  was  stopped,  and  the  tank  allowed  to 
rest.  During  this  rest  it  became  much  more  actively 
septic.  Black  sooty  matter  rose  from  the  bottom  with 
a  violent  evolution  of  gas,  and  then  spread  over  the 
surface  of  the  tank,  some  of  it  floating  to  leeward,  formed 
a  scum  at  one  side  of  the  tank.  It  was  noticed  that 
the  colour  of  the  liquid  in  the  tank  changed  to  a  dark 
hue  owing  to  the  formation  of  sulphides  of  iron.  On 
restarting  the  flow,  this  violent  action  abated  within 
the  first  day,  and  the  tank  remained  only  moderately 
septic  until  the  warmer  days,  toward  the  middle  of  July, 
when  a  frothy  scum  appeared  ;  this  gradually  increased 
in  thickness  until  Sept.  1899,  when  it  was  nearly  a  foot 
thick.     Towards    the    middle    of   Deer.    1899,    the   scum 


This  test  was  repeated  under  identical  conditions  from 
Jany.  1901  to  Jany.  1903  ;  the  following  table  gives  the 
average  of  analyses  for  that  period  :  — 


Crude  sewage  . 

2-46 

1-85 

24-8 

0-741 

0-385 
48-0 

S-07 

4-52 
43-9 

77-1 

63-1 
18-1 

42-5 

Effluent    from    septic 

tank  (No.  1) 

Percentage  Purification 

15-2 
64-2 

A  point  of  great  importance  to  settle  is  the  question 
as  to  which  rate  of  flow  through  these  tanks  gives  the 
best  results.  With  the  object  of  obtaining  some  data 
bearing  on  this  subject,  experiments  were  instituted  with 
three  tanks,  similar  in  every  respect,  through  which 
sewage  was  passed  at  rates  which  would  fill  the  tanks 
in  12,  24,  48  and  72  hours  respectively. 

Throughout  the  year  1900  No.  1  Tank  was  working 
at  the  24  hours  rate,  No.  2  Tank  at  the  48  hours  rate 
and  No.  3  Tank  at  the  12  hours  rate. 

The  effluent  from  the  latter  tank  was  unsatisfactory 
and  contained  too  much  suspended  matter,  so  No.  3 
was  emptied  and  worked  at  the  72  hours  rate  during 

1901  and    1902  ;     the    crude    sewage    during    1901    and 

1902  contained  less  oxidisable  matter  than  in  1900. 


Average  of  analyses  referring  to  the  effect  of  different  rales  of  flow  through  open  septic  tanks. 


Grains  per  gallon. 

12  hours  flow. 
(1900.) 

24  hours  flow. 
(1900.) 

48  hours  flow. 
11900!) 

72  hours  flow. 
(1901-2.) 

Analysis. 

Purification. 

Analysis. 

Purification. 

Analysis. 

Purification. 

Analysis. 

Purification. 

1-56 
0-540 

5-21 
68-5 
19-2 

Per  cent. 
32-8 
44-4 

41-5 

50-7 

1-94 
0-465 

4-83 
60-6 

Per  cent. 
23-5 
52-2 

45-8 

1-62 

0-387 

4-30 
67-7 
10-9 

Per  cent. 
30-2 
60-2 

51-9 

72-0 

1-79 
0-343 

3-59 
64-0 
9-9 

Fer  cent. 
27-2 

Alb.  ammonia    

53-9 

Oxygen  absorbed  in   4   hours 

at  80°  F 

Soluble  solids  

55-5 

Suspended  solids 

15-1                    61-2 

76-7 

became  much  thinner,  owing,  no  doubt,  to  the  advent 
of  cold  weather.  During  the  sharp  frost  from  Feby.  2nd 
to  Feby.  loth,  1900,  this  scum  was  frozen  so  hard  at  the 
outlet  end  of  the  tank  as  to  easily  bear  the  weight  of  a 
person  walking  upon  it.  Upon  several  Occasions  this 
frozen  scum  was  raised  up  into  a  dome  by  the  accumulation 
of  gas  beneath  it.  As  the  frost  did  not  penetrate  deeper 
than  this  scum,  it  would  appear  that  this  surface  layer 
is  a  bad  conductor  of  heat,  and  so  to  some  extent  would 
help  to  conserve  the  heat  of  the  sewage  during  cold 
weather.  During  the  month  of  Feby.  1900,  the  average 
amount  of  heat  lost  by  the  passage  of  the  sewage  through 
this  tank  was  only  I  -V>°  F.  Since  this  last  period  of  frost 
the  scum  became  much  thinner  and  not  so  coherent. 

By  the  end  of  1900  the  effluent  contained  a  large 
quantity  of  suspended  matter,  so  the  tank,  now  very 
full  of  sludge,  was  cleaned  out.  It  was  calculated  that 
281  per  cent,  of  the  suspended  solids  originally  in  the 
crude  sewage  had  been  digested. 


Average    of     all 


analyses   from    Feby.    27/A, 
Dee.  Id/A,  19(i(i. 


Grains  per  gallon. 


Free 

Alb. 

am- 

am- 

monia. 

monia. 

Oxygen 
absorbed 
in  4  hours 
at  80*  F. 


Crude  sewage 2-24  1-01         9-07 

Effluent    from    septic 

tank  (No.   1) 1-87  0-44(1 

Percentage  purification  16-5  56-1 


4-42 
51-2 


1 899,    to 


Solids. 


Sol-         JSUB- 

uble.     pended. 


42-3 


13-7 
07-6 


These  results  show  that  any  increase  of  flow  above 
what  is  sufficient  to  fill  the  tank  in  24  hours  is  attended 
by  a  corresponding  decrease  in  the  quality  of  the  effluent. 
whilst  a  reduction  of  speed  to  the  48  and  72  hours  rate, 
gives  very  little  advantage. 

Sludge  digestion. — In  order  to  eliminate  all  possible 
errors  in  estimating  sludge  digestion,  the  three  tanks 
Nos.  1,  2,  and  3  were  each  worked  at  the  24  hours'  rate 
throughout  1903  and  1904  with  the  intention  of  getting 
a  joint  estimation  based  on  the  combined  data  ;  samples 
were  taken  every  hour,  day  and  night  throughout  the 
whole  period  and  these  were  averaged  every  24  hours. 

Average  <>f  analyses  made  from  January  15th,    1903,  to 
December  is///,  l<mi. 


' 

Oxygen 

Solids. 

Free 

Alb. 

absorbed 

-   Grains  per  gallon 

am- 

am- 

in 4  hours 

Sol- 

Sus- 

monia. 

monia. 

at  80°  P. 

uble. 

pended. 

Sewage  sent  into  tanks 

1-62 

0-434 

5-79 

66-3 

33-2 

Kflluent  from  the  tanks 

0-926 

0*809 

4-18 

62-6 

12-7 

Percentage  purification 

42-8 

30-2    ' 

27-8 

6-5 

61-7 

At  the  close  <>l   the   period  t\u-  tanks  were  all  emptied. 

Total  volume  of  sludge  in  tanks,  represented    299-4  tons  dry  solids 
Dry  solid  matter  removed  as  scum    ...=        1-5     „  „ 


Total  undigested  dry  solids =     :!0o-9 

Deduct  linage  left  In  for  inoculation. . .  m      15-3 


Dry  solids  derived  from  sewage 


JS5-6 
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Total  volume  of  sewage  treated  in  the 

tank* =  470,300,000  gallons 

At  33-2  grs.  per  gallon  suspended  solids, 

this    =    996-0  tons  dry  solids 

Effluent  carried  awny  1.-7  grs.  per  gallon  =    381-0     ,,  „ 

Drv  solids  deposited  in  tank    =    615-0 

Dry  solids  left  in  tank =    286-0 

Solids  digested  by  septic  action =    329-0 

This  digestion  amounts  to  33  0  j>er  cent,  of  solids 
originally  in  the  sewage.  Therefore  septic  tanks  treating 
Leeds  crude  sew  age  at  the  24  hours  rate  digest  33  per  cent. 
of  the  solids  originally  in  the  sewage  and  53  per  cent,  of 
■what  was  deposited  in  the  tank. 

Tamka  in  -\rns. — It  is  evident  that  only  partial  digestion 
takes  place  in  septic  tanks  and  some  sludge  must  be 
removed  from  time  to  time,  hence  it  is  important  to  know 
whether  it  is  better  to  use  a  number  of  tanks  independently, 
or  to  work  them  all  or  part  of  them  in  series. 

An  experiment  on  a  large  scale  was  started  in  June, 
1899.  with  four  new  tanks  in  series.  Their  collective 
capacity  was  2,000.000  gallons,  and  the  flow  of  sewage  was 
regulated  at  2.000,000  gallons  per  24  hours,  the  whole 
flow  passing  through  the  first  tank,  and  in  succession 
through  the  series.  The  sewage  was  taken  from  Nos.  1 
and  2  precipitation  tanks,  so  that  all  the  grit  and  some  of 
the  grosser  solids  were  already  removed  from  it. 


the  first  tank,  which  can  be  more  easily  and  frequently 
cleaned  out,  the  other  tanks  working  continuously  for 
several  years. 

Btated  septic  tanks. — Sir  Wm.  Ramsay,  a  member  of  the 
Royal  Commission,  having  called  attention  to  the  activity 
of  septic  tanks  he  had  noticed  at  Bombay,  in  a  hot  climate, 
the  question  arose,  to  what  extent  is  it  worth  while  to  heat 
the  sewage  going  into  the  tanks  ?  It  was  thought  likely 
that  this  would  lead  to  such  greater  bacterial  activity 
that  a  smaller  area  of  tanks  would  be  necessary — that  is, 
that  a  more  rapid  rate  of  flow  would  be  possible,  and  that 
the  digestion  of  the  settled  matter  would  be  much  greater. 
Four  small  tanks  were  specially  built,  all  of  the  same 
dimensions,  and  having  a  capacity  of  5,837  gallons  each. 
The  sewage  used  was  finely  screened,  and  was  delivered 
into  the  tanks  in  such  a  manner  that  no  selective  action 
occurred,  each  tank  getting  the  same  strength  of  sewage. 
The  sewage  sent  into  the  first  tank  was  not  heated,  that 
sent  into  the  others  was  heated  to  70°  F.,  85°  F.,  and 
100°  F.  respectively  by  means  of  the  injection  of  steam. 
The  experiment  was  started  on  April  24th,  1903,  and 
continued  until  May  16th,  1904.  Nothing  more  than  a 
thin  frothy  scum  was  ever  noticed  on  any  of  the  tanks, 
and  in  every  respect  they  behaved  as  ordinary  septic  tanks. 

The  following  table  gives  the  average  of  all  analyses 
made  from  April,  1903,  to  May,  1904,  and  also  the  per- 
centage purification  brought  about  in  eacli  tank  :  — 


Test. 

Effluent  from 

tank  at  normal                   Effluent  from 
temperature.                     tank  at  70°  F. 

1 

Effluent  from                     Effluent  from 
tank  at  85°  F.                  tank  at  100°  F. 

Sewage. 

(Grains  per  gallon.) 

|    Percentage 
Analysis      Purification-     Analysis. 

Percentage 
Purification. 

Analysis. 

! 
Percentage  ; 
Purification.     Analysis. 

Percentage 
Purification. 

Analysis. 

Free  ammonia   . . . 
Alb.  ammonia    . . . 
Oxycen  absorbed  in 
4  hours  at  80°  F. 
Soluble  solids  .... 
Supended  solids  . . 

0-928                  41-2               0-920 
0-287                   33-7                0-251 

3-72                   47-6               3-69 
63-5                        7-0             61-6 
10-5                      71-2             10-8 

41-0 
42-4 

48-0 

9-8 

69-6 

0-913 
0-255 

3-61 

61-7 

9-1 

41-4                0-894                  42-7 
41-5               0-251                  42-4 

49-1                3-51                    50-5 

9-6              C0-8                       10-9 

74-2               8-6                      76-4 

1-56 
0-430 

7-09 
68-3 
36-5 

It  was  anticipated  that  working  in  series,  the  greater 
part  of  the  sludge  would  be  retained  by  the  earlier  tanks, 
and  that  the  effluent  passing  from  the  last  tank  would  be 
more  free  from  solids  in  suspension  than  the  effluent  from 
tanks  acting  independently.  Work  was  started  on 
June  12th,  1899,  and  before  two  months  were  completed 
the  experiment  was  necessarily  stopped  on  August  4th 
because  the  first  tank  of  the  series  was  absolutely  choked 
with  very  heavy  sludge,  some  of  it  rising  in  islands  above 
the  water  level,  leaving  channels  through  which  the 
sewage  flowed  forward  to  the  other  tanks.  No  septic 
action  had  commenced  in  the  first  tank.  After  stag- 
nating for  a  month  a  slow  septic  fermentation  developed, 
this  was  hastened  by  passing  a  small  flow  from  an  active 
septic  tank  through  the  choked  tank.  As  a  result,  very 
active  septic  conditions  set  in,  with  violent  evolutions  of 
gas,  and  a  thick  scum  was  formed.  After  a  fortnight 
the  septic  flow  was  replaced  by  50,000  gallons  of  sewage 
)ter  day.  The  resulting  effluent  was  very  offensive,  large 
volumes  of  gas  escaped,  and  the  deposit  gradually  de- 
'  reased.  After  a  month  the  flow  of  sewage  at  the  24  hours 
rate  was  resumed,  without  removing  sludge  from  any  of 
the  tanks.  It  was  not  necessary  to  clean  out  the  first 
tank  for  12  months  ;  the  rest  of  the  series,  receiving  only 
the  lighter  suspended  matter,  were  able  to  run  for  three 
years  before  removal  of  sludge  became  imperative. 

The  effluents  obtained  from  this  scries  of  tanks  were 
practically  identical  with  those  obtained  from  single 
tanks,  hence  no  advantage  was  obtained  in  the  direction 
of  a  clearer  effluent,  as  had  been  hoped  at  first.  Evidently 
the  rising  bubbles  of  gas  cause  an  almost  constant  amount 
of  fine  .suspended  matter  to  be  carried  away  in  the  effluent 
for  a  given  flow  and  depth  of  tank.  On  the  other  hand 
there  may  be  some  gain  in  using  tanks  in  series,  especially 
if  the  first  were  in  duplicate,  because  all  the  heavier 
hewage  solids  and  the  thickest  scum  will  be  confined  to 


The  above  analyses  show  rather  better  results  from  the 
J    heated  tanks,  but  not  such  as  would  warrant  the  cost  of 
heating. 

The  sludge  digestion  in  the  four  tanks  is  as  follows  :  — 


a    "3 

ill 

Percentage 
digestion  of 
sewage  solids. 

Tank. 

■He* 

-a  c 

Solids 

effluei 

(undiges 

C3    01  ]Z* 

—  u> 
3T3 

09  ^ 

lb. 

lb. 

lb. 

lb. 

Normal 

4939 

2990 

7929 

10,393 

23-7 

70°  F 

5536 

3075 

8611 

10,393 

17-1 

85*  F 

5452 

2677 

8129 

10,393   ! 

21-8 

100°  F.    ... 

6507 

2449 

8956 

10,393 

13-8 

It  is  evident  from  these  figures  that  there  is  no  increase 
in  sludge  digestion  obtained  by  warming  the  sewage  in 
the  tanks,  in  fact,  it  seems  probable  that  under  normal 
atmospheric  conditions,  with  a  24  hours  flow,  all  matter 
is  digested  that  is  capable  of  digestion. 

Septic  tank  </«.s. — In  order  to  determine  the  rate  of  gas 
production  during  septic  fermentation,  Mr.  Harrison 
conducted  an  interesting  experiment  with  an  icon  tank  of 
1000  gallons  capacity  and  4  feet  deep.  Sewage 
was  passed  through  the  tank  at  the  24  hours  rate 
and  the  gas  estimated  by  measuring  the  proportion 
collected  under  an  inverted  funnel,  207  sq.  inches 
in  area.  The  tank,  started  on  Dec.  28th,  1900, 
did  not  become  septic  until  the  middle  of  May, 
1901.  The  evolution  of  gas  was  most  active  towards  the 
end  of  August,  when  3-6  cb.  ft.  of  gas  were  evolved  from 
every  100  gallons  of  sewage  treated.  The  average  gas 
production  for  the  period,  Ma}-  to  November,  was  1  •,")  cb.  ft. 
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per  100  gallons  of  sewage.  The  rate  of  gas  production 
■was  found  to  vary  directly  with  the  temperature  of  the 
sewage  ;  variations  of  barometric  pressure  did  not  appear 
to  affect  the  rate. 

In  order  to  test  the  accuracy  of  these  results  for  a  large 
tank,  during  February  and  March,  1906,  I  carried  out 
a  series  of  observations  with  No.  1  Septic  Tank  (250,000 
gallons  capacity).  The  inverted  funnel  for  collecting  the 
gas  was  floated  out  on  a  raft  about  five  yards  from  the 
side  of  the  tank.  The  average  volume  of  gas  liberated 
during  the  two  months  was  1-33  cb.  ft.  per  100  gallons 
of  sewage  entering  tank.     The  minimum  result,  namely 

1  -23  cb.  ft.  per  100  gallons  of  sewage  was  obtained  during 
the  first  few  days  of  February,  when  there  was  no  scum 
on  the  tank  ;  from  this  date,  the  escape  of  gas  became 
more  vigorous  until  by  the  end  of  March  the  leeward 
side  of  the  tank  was  covered  with  a  surface  layer  about 
four  inches  thick.  Judging  from  the  volumes  of  gas 
measured,  it  would  be  reasonable  to  assume  that  the 
average  for  a  whole  year  would  be  a  little  over  1  cb.  ft. 
per  100  gallons  of  sewage  treated  in  septic  tanks  with  a 
24  hours  flow.  As  might  be  anticipated  from  the 
quantity  of  iron  in  Leeds  sewage,  septic  tank  gas  is  free 
from  hydrogen  sulphide,  mercaptans,  etc.,  for  I  have 
passed  as  much  as  seven  litres  of  the  gas  through  potas- 
sium hydroxide  solution  containing  a  little  bromine,  but 
when  acidified  the  liquid  only  gave  a  slight  opalescence 
with  barium  chloride  solution.  Several  attempts  were 
made  to  estimate  hydrogen  in  the  gas  by  means  of  pal- 
ladium asbestos,  but  no  absorption  was  obtained  that 
might  not  be  due  to  errois  of  working. 

The  various  samples  of  gas  collected  were  analysed 
in  Hempel's  apparatus.  Their  composition  was  found 
to  be  remarkably  constant,  and  the  average  result  did 
not  differ  much  from  the  analysis  given  below.  During 
the  analyses  an  absorption  of  gas  by  both  acid  and 
ammoniacal  cuprous  chloride  took  place,  which  amounted 
to  from  0-2 — 0-0  per  cent,  of  the  volume  treated.  As  it 
was  obviously  unsafe  to  draw  any  conclusion  from  this 
curious  observation  with  legard  to  the  presence  of  carbon 
monoxide,  a  sample  of  gas  was  analysed  with  Dittmar's 
apparatus  very  carefully.  The  average  volume  compo- 
sition of  the  gas  was  : — Carbon  monoxide,  0-6  per  cent.  ; 
carbon  dioxide,  5*7  per  cent.  ;  methane,  86-0  per  cent.  ; 
nitrogen,  7*4  per  cent.  The  blood  test  for  carbon  monoxide 
was  carried  out  with  various  quantities  of  the  gas.  The 
most   positive    indications   were   obtained   as   follows  : — 

2  c.c.  of  dilute  blood  (1  :  100)  was  shaken  with  500  c.c.  of 
gas  for  15  minutes.  The  liquid  assumed  the  characteristic 
pink  tint,  but  on  reduction  with  12  drops  ammonium 
sulphide  the  absorption  bands  were  very  faint ;  they 
disappeared  entirely  in  the  blank  test  with  air.  On 
repeating  the  test  the  absorption  was  sufficient  to  distin- 
guish the  two  separate  dark  bands  ;  with  a  more  delicate 
spectroscope  the  results  would  have  been  more  definite. 
In  every  ease  the  blood  solution  shaken  with  septic  tank 
gas  developed  a  pink  tint  which  distinguished  it  from 
the  colour  of  the  solution  shaken  with  air.  Unfortunately 
at  this  point  the  septic  tanks  were  all  emptied  and  the 
tests  were  stopped.  The  gas  is  reported  as  carbon 
monoxide  because  I  cannot  account  for  the  above  obser- 
vations in  any  other  way,  but  I  propose  to  investigate 
further  on  the  first  favourable  opportunity.  In  this 
connection  it  is  interesting  to  note  that  Kinnicutt  (Third 
Report  of  Connecticut  Sewage  Commission)  records  that 
an  average  of  analyses  for  15  months  of  the  septic  tank 
gas   at  Worcester   (Mass.),    demonstrated    the,   presence   of 


0-34  per  cent,  of  gas  absorbed  by  ammoniacal  cuprous 
chloride,  but  he  failed  to  obtain  the  iodine  pentoxide 
reaction  or  blood  test  for  carbon  monoxide  ;  also  an 
analysis  of  gas  from  the  Lawrence  Experimental  Station 
(Massachusetts  State  Board  of  Health,  1899,  p.  422)  shows 
the  presence  of  0-6  per  cent,  of  carbon  monoxide.  It  is 
difficult  to  explain  by  what  reaction  carbon  monoxide 
is  evolved  at  the  low  temperature  of  a  septic 
tank  ;  possibly  it  may  be  the  result  of  bacterial 
action. 


Sludge  Pressing. — The  old  system  of  lagooning  has  never 
been  adequate  to  deal  with  the  large  volume  of  sludge  pro- 
duced from  Leeds  sewage  ;  therefore,  in  order  to  obtain 
reliable  data  about  sludge-pressing  a  unit  of  pressing  plant 
was  put  down,  the  press  was  hand-closed  and  contained  45 
cells  formed  with  plates  32  inches  square.  It  produced  from 
12  to  13  cwts.  of  cake  per  filling.  The  press  was  filled 
from  a  spherical  ram  by  means  of  compressed  air  at 
100  lbs.  per  square  inch.  The  sludge  entering  the  storage 
tank  was  screened  through  a  steel  plate  perforated  with 
inch  holes  to  retain  match  stalks,  hair,  etc.,  which  choked 
the  feed  pipe  in  the  press  and  caused  the  plates  to  break, 
if  not  removed  by  screening.  The  first  attempts  to  press 
septic  sludge  were  made  in  March,  1907,  with  sludge  con- 
taining 87#2  per  cent,  of  water  from  No.  1  Tank.  This 
tank  had  only  been  working  about  four  months,  hence 
the  undigested  fibre  in  it  aided  the  formation  of  cake. 
At  the  beginning  no  lime  was  added  to  the  sludge,  the 
first  pressing  lasted  3*5  hours  and  produced  a  cake  which 
was  not  formed  properly  in  the  centre  of  the  plates,  but 
the  drier  portions  at  the  corners  contained  67  per  cent,  of 
water.  The  other  pressings  gave  similar  results  ;  the  best 
cake  contained  61  per  cent,  of  water  around  the  circum- 
ference. With  the  addition  of  1  per  cent,  of  lime  to  the 
wet  sludge,  the  results  did  not  improve  much  ;  sometimes 
the  cakes  were  very  soft  in  the  middle  after  3-5  hours' 
pressing.  On  the  average  the  drier  portions  contained 
62  per  cent,  of  moisture.  Increased  quantities  of  lime 
did  not  appear  to  produce  a  corresponding  improvement 
in  the  process,  probably  because  the  filter  cloths  became 
choked  up,  for  it  was  extremely  difficult  to  remove  the 
cake  completely.  The  pressing  was  most  satisfactory 
when  the  proportion  of  grit  and  unaltered  fibre  was 
high. 

In  July,  1907,  further  trials  were  made  with  septic 
sludge  from  No.  4  Tank,  which  was  almost  free  from 
fibrous  material.  Although  the  filter  cloths  were  quito 
new  the  press  was  filled  time  after  time  without  obtaining 
satisfactory  cake.  The  addition  of  1  per  cent,  of  lime  to 
the  sludge  did  not  improve  matters,  but  with  2  per  cent, 
fairly  good  cake  was  produced  in  1*75  hours.  With  3  per 
cent,  of  lime  a  good  cake  was  consistently  turned  out  in 
L'25  hours.  Here  again  there  was  the  difficulty  of 
removing  the  cake  from  the  cloths  ;  the  hard  scraping 
necessary  for  that  purpose  and  the  rotting  action  of  the 
excess  of  lime  in  the  press  effluent  would  materially  increase 
the  cost  of  pressing  septic  sludge.  The  table  below  gives 
the  average  results  for  septic  sludge  pressed  under  the  besl 
conditions,  and  for  comparison  the  average  results  of  a 
very  largo  number  of  pressings  of  settled  sludge,  free  from 
precipitant,  are  given.  It  will  thus  be  seen  that  with 
the  nnseptioised  sludge  it  is  easy  to  obtain  good  cake  in 
Less  than  an  hour  with  I  per  cent,  of  lime.  This  cake  does 
not  adhere   to   the   cloths   and   can    be   disposed   of   with 

minimum  labour. 


Sludge  from — 

Water  In 
iludge. 

Gallons 

ol   sludge 
pressed. 

Lime 
added 

Cake 

produced. 

Time 
pressing. 

Water  in 
cake. 

Volatile 
matter. 

Mineral 
residue. 

Pet  cent. 

S7-2 
U2-2 
92-1 

405 
171 

5 1 :: 

Pei  cent 

i 
:s 

1 

ii.. 
1810 
L896 

l-jni 

Inmrs. 
2-7 

1-25 

0-8 

Pei  cent 
r.l-s 
58*9 
59-0 

Per  cent. 
18-9 
Ll-8 

18-3 

Per  cent. 
24>8 

No.  4       

29-N 

22-7 
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The  following   tabic  gives   the  average  of  a  series   of 
analyses  of  septic  ami  ordinary  sludgo  eake  : — 


considerable   diminution   in   the   number   of  non-sporing 
microbes  of  intestinal  origin,  chiefly  of  the  B.  Coli  type. 


No.  of 
analyses. 


Volatile 
matter. 


Septic  sludge  cake 
Settled  sludge  cake 


7 
38 


Per  cent. 
13-4 
19-7 


Total 
carbon. 


Per  cent. 
643 
12-87 


Fixed 
carbon. 


Total 
nitrogen. 


Per  cent. 
210 
3-74 


Pei  cent. 
0-94 
100 


Phosphate. 
Ca3  (P04)2 


Mineral 
matter. 


Per  cent. 
1-34 


Per  cent. 
25-6 

22-3 


Water. 


Per  cent. 
610 
580 


Calculating  from  the  percentage  of  mineral  matter  in    ' 
the  two  types  of  sludge  cake,  a  digestion  of  20  per  cent, 
of  the  settled  sludge  would  account  for  the  changes  in    i 
composition  as  it  became  septic. 

A  similar  notable  increase  in  the  mineral  constituent 
takes  place  in  the  sewage  as  it  passes  through  the  septic  | 
tank  ;  it  is  found  that  in  crude  sewage  82  per  cent,  of 
the  soluble  solids  and  36  per  cent,  of  the  suspended  solids 
are  inorganic,  whereas  in  septic  effluent  83"2  per  cent, 
of  the  soluble  solids  and  as  much  as  51-8  per  cent,  of  the 
suspended  matter  is  mineral  residue. 

Bacteriological  tests. — In  recent  years  our  knowledge  of 
bacteriology  has  increased  rapidly,  and  it  is  of  practical 
importance  to  accumulate  observations  on  the  effect  of 
sewage  treatment  upon  those  abundant  organisms  which 
arc  used  as  indicators  of  sewage  contamination.  At  the 
same  time,  the  bacteriological  character  of  an  effluents 
is  of  secondary  importance  to  its  chemical  nature  when  it  is 
discharged  into  a  non-potable  stream,  for  example,  in  the 
case  of  bacteria  beds  the  oxidation  of  putrescible  matter 
is  so  rapid  that  there  is  not  a  corresponding  decrease  in 
the  number  of  putrefactive  bacteria.  On  the  other  hand, 
in  dealing  with  drinking  water  it  is  rather  the  bacteria 
associated  with  the  organic  matter,  than  the  matter  itself, 
which  are  the  source  of  danger,  hence  the  bacteriological 
tests  are  of  more  significance  than  the  chemical  analyses. 
The  enumeration  of  the  millions  of  bacteria  in  sewage  and 
effluents  is  subject  to  grave  limitations,  and  is  of  little 
value  alone,  for  it  only  means  that  under  the  conditions 
of  the  test  a  certain  number  are  able  to  multiply,  but  this 
number  varies  with  the  composition  of  the  medium, 
time  and  temperature  of  incubation,  etc. 

The  number  of  species  of  organisms  in  sewage  is  very 
large,  and  the  relative  numbers  of  the  various  groups 
has  not  yet  been  determined  with  sufficient  thoroughness 
to  make  them  useful  as  indicators  of  sewage  pollution, 
except  for  B.  Colt,  B.  Enteriditis  sporogenes  and 
Streptococci.  Further  prolonged  investigation  is  necessary 
in  this  direction  in  order  to  find  some  bacterial  standard 
which  will  harmonise  with  the  chemical  ones,  in  cases 
where  the  effluents  enter  a  non-drinking  water  stream. 

In  view  of  the  increasing  importance  of  bacteriological 
knowledge  to  those  who  have  to  deal  with  the  purification 
of  sewage,  a  laboratory  was  established  at  Knostrop, 
but  the  results  have  not  been  very  encouraging  up  to  the 
present.  The  methods  of  examination  used,  are  those 
indicated  by  Dr.  Houston  in  the  Second  Report  of  the 
Royal  Commission  on  Sewage  Disposal,  1902,  pages  135-153. 
The  table  given  below  is  the  result  of  the  analyses  of 
twentv  sets  of  samples  of  sewage  and  septic  effluent  from 
April,'  1906,  to  June,   1907  :— 


A  similar  decrease  is  also  evident  in  the  number  of  spores 
of  B.  Enteriditis  sporogenes  and  allied  anaerobic  spores. 
The  value  of  these  tests  for  routine  purposes  is  still  a 
matter  of  discussion  amongst  bacteriologists. 

Summary  and  conclusions. — The  organic  content  of 
sewage  is  extremely  complex  ;  the  changes  which  take 
place  during  purification  may  be  classed  as  hydrolysis 
and  oxidation,  yet  both  processes  go  on  more  or  less 
simultaneously  according  to  the  method  of  purification 
employed.  Speaking  in  general  terms,  the  albuminoid 
substances  (gelatin,  fibrin,  myosin,  albumin,  &c),  in 
sewage  are  broken  down  by  the  hydrolytic  action  of 
enzymes  derived  from  bacteria  and  other  fungi,  into 
simpler  bodies  such  as  amino-acids  (glycine,  alanine, 
leucine,  tyrosine)  ureides,  ptomaines,  amines,  &c,  and 
certain  aromatic  compounds  like  phenol  and  indol. 
These  are  again  transformed  into  fatty  acids,  ammonia, 
and  its  derivatives,  urea,  &c,  which  are  finally  oxidised. 
Of^'the  carbohydrates  present,  sugars,  starches  and  gums 
hydrolyse  rapidly ;  cellulose  is  digested  much  more 
slowly  by  the  action  of  B.  Amylobacter  and  other  organisms. 
The  fats  in  sewage  are  also  decomposed  by  bacterial 
action  into  simpler  fatty  acids  and  glycerine,  which 
finally  yield  carbonates  and  gaseous  products.  An 
accessory  reaction  to  all  these  complicated  changes  is 
the  formation  of  a  humus  substance,  characterised  by 
a  high  percentage  of  carbon  and  a  low  percentage  of 
hydrogen,  which  is  very  stable. 

It  is  important  to  remember  that  where  a  town  is  30tne 
miles  from  its  outfall  works,  these  hydrolytic  changes, 
and  also  partial  oxidation,  take  place  to  a  large  extent 
in  the  sewer  itself  ;  the  average  velocity  in  the  Leeds 
trunk  sewer  is  2-8  ft.  per  second,  hence  sewage  takes 
about  \\  hours  to  reach  the  works  from  the  centre  of  the 
city,  consequently  the  solids  are  very  largely  disintegrated 
and  a  considerable  amount  has  passed  into  solution 
before  the  sewage  is  treated  in  any  way. 

It  is  now  no  longer  held  that  septic  treatment  is  a 
necessary  adjunct  to  successful  sewage  disposal,  but  it 
may  be  reasonably  asked  whether  the  changes  which 
take  place  in  the  septic  tank  are  not  beneficial  to  the 
subsequent  oxidation  of  the  liquid  on  filter  beds. 

This  point  was  tested  both  in  the  case  of  contact  beds 
and  percolating  filters.  Nos.  7  and  8  contact  beds  both 
contained  clinker  less  than  I  inch  diameter,  and  were 
3£  feet  deep.  No.  7  bed  was  fed  with  effluent  from  lime 
precipitation  (3  grains  per  gallon  of  lime)  and  No.  8 
treated  septic  effluent,  each  at  three  fillings  per  day  with 
2  hours'  contact.  The  capacity  of  both  beds  fell  to  about 
one-third  of  the  original  sewage  capacity  in  six  months. 


Sample. 

Total  No. 
of  bacteria, 
at  22°  C. 

1 
Total  No.                               Spores  of 
of  bacteria      Liquefying         aerobic             Indol 
at  37°  C.         batceria.          bacteria.             test. 

Enteriditig 

sporogenes          Bile  salt 
test.             broth  test. 

3,886,000          1,190,000 
2,960,000         1  304  nnn 

156,000 
47,200 

7500           more  than 
100,000 

3900            10,000  to 
100,000 

1000  to 

10,000 

100  to 

1000 

Septic  effluent   

100,000 
10  000  to 

100,000 

The    "  indol  "    and    "  bile  salt  broth  "    tests  indicate 
that  the  passage  of  sewage  through  septic  tanks  causes 


A  comparison  of  the  results  may  be  made  for  the  following 
tabic  : — 
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Average  of  analyses — March  to  October,  1899. 


Grains  per  gallon. 


Free 
am- 
monia. 


Oxygen 

Alb.     absorbed  i  Nitrogen  Sus- 

ain-     in  4  hours        as  pended 

monia.;  at  80°  P.    nitrates,  solids. 


1-05  i 
0-434 


0-1 6S 


si 


Crude  sewage   2-22 

Lime  effluent   1-76 

Filtrate  from  No.  7 

Bed 1-25 

Percentage  purifica- 
tion effected  on 
crude  sewage  ....        4.; 

Septic  tank  effluent       1-83       0-445 

Filtrates  from  No.  8 

Bed 1-24  |    0-164 

Percentage  purifica- 
tion   effected     on 

f    crude  sewage  ....        44 


9-09 
4-53 


1-02 


88 


0-05 


44-1 
9-4 


4-5 

89 


84 


It  will  be  seen  that  for  liquids  of  similar  composition 
one  septic  and  the  other  not,  treated  by  single  contact  on 
similar  filters,  the  purification  effected  is  practically 
identical. 

No.  2  percolating  bed  was  filled  with  hard  gas 
coke  1|  in.  to  2  in.  diameter  to  a  depth  of  9  ft.  6i|in. 
It  treated  septic  effluent  containing  12-5  grains  per 
gallon  sus |>ended  matter  at  the  rate  of  200  gallons  per 
sq.  yard  per  day  from  September  1899  to  the  end  of  1903. 
The  bed  was  then  thoroughly  washed  out  and  dosed 
with  settled  sewage  at  the  same  rate  during  1904.  It 
was  intended  to  obtain  a  settled  effluent  containing  about 
the  same  amount  of  suspended  matter  as  the  septic  effluent, 
but  even  with  a  four  hours  flow  the  suspended  solids 
separated  out  too  rapidly  for  exact  comparison. 

A  virage  analyses  for  No.  2  percolating  bed. 


Grains  per  gallon. 


Crude  sewage 

Septic  effluent    .... 

Filtrate    

Percentage  purifica- 
tion effected  on 
the  sewage 

Screened  sewage    . . 

.Settled  sewage  .... 

Filtrate    

Percentage  purifica- 
tion effected  on 
sewage 


Free 
am- 


Oxygen 

Alb.     absorbed    Nitrogen      Sus- 
ara-    in  4  hours  i       as         pended 


monia. monia.    at  80°  F.  .  nitrates,    solids. 


2-24 
1-66 
0-434 

0-704 
0-379 
0-125 

80-6 

84-9 

8-24 
4-25 
1-12 


86-4 


0-76 


1-63  0-582  7-94 
1-48  0-338  3-90 
0-262     0-115        1-11 


0-90 


83-9     ,  80-2 


86-0 


41-9 

12-5 
8-0 


80-9 


40-7 
8-5 

8-5 


Therefore  it  would  appear  that  an  effluent  from  settling 
tanks  is  as  readily  oxidised  on  percolating  beds  as  septic 
effluent  is.  Although  the  conditions  in  these  two 
comparative  experiments  are  not  absolutely  identical, 
yet  the  results  are  strong  proof  that  preliminary  Be p tic 
treatment  possesses  no  advantage  over  the  other  method 
of  removing  suspended  matter  with  reference  to  the 
oxidation   of  the   respective   effluents. 

Suspended  matter  in  septic  effluent.  --If  docs  sot  seen 

possible  lo  reduce   I  he  suspended   matter  ill  sewage   below 

10 — 12  grains  per  gallon  by  septic  treatment,  an  amount 

which  is  undesirably  large  ;  for  such  an  effluent  rapidly 
decreases    the   capacity    of   contact    beds,    and    if   oxidised 

mi  percolating   beds,  some  system  of  settling  tanks  or 

straining  fillers  mns(   he  employed  io  reduce  suspended 

solids  from   the   heel  ellliient    to. say,  :(       I  grains   per  gallon. 

At,  BlackburB  the  difficulty  is  overcome  by  precipitating 

the  liquid  from  tin-  septic  tanks  with  a  small  quantity  of 
lime   before  it   enters   the    beds.       It    is  also  found   that    the 

scum  on  septic  tanks  is  erratic  in  its  behaviour  and  tends 

lo  produce  inconvenient  Hushes  of  solids  in  the  effluent, 
especially  after  heavy  lain.  This  scum  is  not  a  necessity 
for  septic  action  and  it  is  an  advantage  to  remove  it  lev 
taking  off  a  strip  about,  2  yards  wide  along  the  leeward 
side  of  the  tank  ;    the  remaining  .scum  then  drifts  in  and 


can  be  gradually  cleared  off.  When  the  surface  of  the 
tank  is  kept  free  from  thick  scum  in  this  way  the  flushes 
of  suspended  matter  are  not  serious. 

Tankage. — One  very  grave  disadvantage  of  a  septic 
installation  is  that  the  capacity  of  the  tanks  is  more  than 
double  that  required  for  settlement  or  precipitation,  where 
an  8  hours  flow  is  sufficient. 

The  smell  nuisance. — At  Leeds,  it  has  been  previously 
pointed  out  that  there  is  no  serious  objection  to  septic 
tanks  themselves  in  this  respect,  but  there  would  be 
great  danger  of  nuisance  if  the  effluent  had  to  be  sprayed 
over  a  large  acreage  of  beds. 

Storm  water. — It  is  important  that  the  method  employed 
for  clarifying  sewage  should  be  elastic  with  regard  to  the 
volume  treated,  so  that  it  may  deal  with  large  volumes 
of  storm  water  at  intervals.  It  is  clear  that  septic  action 
does  not  fulfil  this  condition  satisfactorily,  for  a  sudden 
increase  of  flow  would  carry  large  quantities  of  solids  on 
to  the  beds  ;  probably  the  storm  sewage  would  have  to 
be  treated  by  other  means. 

On  the  other  hand  precipitation  tanks  can  readily  cope 
with  storm  water,  for  the  solids  separate  out  more 
rapidly  than  from  normal  sewage. 

Sludge  digestion  and  treatment. — The  pre-eminent 
advantage  of  the  septic  tank  is,  of  course,  the  digestion 
of  part  of  the  sludge.  From  the  early  part  of  this  paper 
it  is  apparent  that  the  deposited  solids  are  reduced  to  a 
minimum,  comparatively  quickly,  beyond  which  no 
further  digestion  takes  place.  Various  estimates  have 
been  given  but  it  would  not  be  safe  to  calculate  on  more 
than  30  per  cent,  digestion  of  the  solids  originally  in 
Leeds  sewage.  Unfortunately  this  advantage  is  more 
apparent  than  real  because  of  the  nature  of  the  residual 
sludge.  Septic  sludge  usually  contains  82 — 85  per  cent. 
of  water  and  it  is  so  dense  that  it  is  necessary  to  dilute 
it  and  force  it  towards  the  sludge  valves  by  manual  labour. 
This  process  has  to  be  continued  in  the  culverts  as  well  : 
here  the  gas  liberated,  as  the  men  move  about  in  this 
sludge,  must  be  injurious  to  health  and  there  is  grave 
risk  of  an  explosion.  We  have  had  men  burned  about 
the  hands  and  face  in  this  way,  but  the  ignition  of  the 
gas  has  never  taken  place  with  explosive  violence.  At 
a  works  where  the  culverts  could  be  built  with  considerable 
fall  much  of  this  disagreeable  manual  labour  could  be 
avoided.  Although  the  decomposition  of  grease  in  the 
septic  tank  causes  septic  sludge  to  be  less  objectionable 
than  ordinary  sludge  when  drying  in  open  lagoon, 
because  of  the  absence  of  the  disgusting  smell  of  rancid 
fat,  nevertheless  it  is  most  unsatisfactory  to  press.  In 
fact  the  Leeds  septic  sludge  cannot  be  pressed  without 
excessive  cost  in  lime,  filter  cloths  and  labour.  Briefly 
the  position  at  Leeds  may  be  stated  thus  :— although 
the  use  of  septic  tanks  offers  a  decided  advantage  from 
the  point  of  view  of  sludge  production,  the  process  has 
been  rejected  for  the  following  reasons  : — 

(1.)  The  capital  cost  in  tankage  would  be  more  than 
double  that   of  other  systems. 

(2.)  The  danger  of  nuisance  from  what  is  essentially  a 
putrefactive  decomposition  giving  rise  lo  gases  which 
are  objectionable  in  both  their  hygienic  and  aesthetic 
as  pec- 1. 

(3.)  The  inelasitioity  of  the  system  for  dealing  with 
sudden  increases  of  volume  due  to  storm  water. 

(4.)  The  sludge  disposal   difficulty. 

(f>.)  The    cost    of    providing   a    process    for    removing 

solids  from  the  oxidised  effluent. 

Moreover,  beyond  the  considerations  just  summarised, 

it  is  desirable  that  those  who  are  responsible  for  the 
removal  of  the  waste  products  of  our  great  centres  of 
population,  without  jeopardising  the  health  of  the 
community,  should  aim  at  a  rapid  method  of  sewage 
disposal.  It  is  better  to  concentrate  our  attention  on 
obtaining    a    system    by    which    the    suspended    matter    in 

sewage  can  he  expeditiously  removed  and  disposed  of.  and 
the  liquid  impurities  quicklv  oxidised  so  that  in  a  tew 
hours  sewage  maj  be  discharged  into  the  river  as  a 
harmless  Don  putrefactive  liquid,  rather  than  adopt  a 
process  by  which  the  sewage  is  allowed  to  putrefy  at  the 

Works  for  many  hours   before  it    is  rendered  innocuous. 

Finally.  1  wish  lo  express  mj  thanks  to  my  assistant, 
Mr.   Wood,   for  help  in  tic   preparation  of  this    paper- 
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Dkctission. 

Mr.  F.  W.  Branson  asked  if  septio  tank  treatment  would 
l>e  suitable  for  small  townships  where  only  domestic 
sewage  was  dealt  with. 

Prof.  W.  M.  GardKSB  was  surprised  at  the  result  of 
the  experiments,  since  he  had  understood  that  the  septic 
tank  treatment  offered  at  any  rate  a  partial  solution  of 
the  sewage  problem.  From  the  point  of  view  of  expense, 
however,  other  methods  were  more  satisfactory  and  also, 
it  appeared,  might  have  superior  efficiency.  The  sewage 
of  each  town  had  to  be  treated  as  a  separate  problem. 
Bradford,  for  instance,  had  a  sewage  which  required 
special  treatment  on  account  of  the  unusually  large 
proportion  of  grease  from  the  waste  liquors  of  the  wool- 
eombing  industry. 

.Mr.  \V.  McD.  Mai  key  thought  the  record  of  experi- 
ments given  in  the  paper,  like  those  conducted  at 
Manchester,  would  provide  valuable  information  for 
those  interested  in  the  sewage  disposal  problem.  Since 
the  paper  seemed  to  throw  doubt  on  the  efficiency  of 
the  septic  tank  treatment  of  sewages  from  large 
manufacturing  towns,  he  supposed  precipitation  processes 
would  be  resumed.  Looking  at  the  matter  from  a 
national  standpoint,  the  whole  subject  of  sewage  disposal 
merited  serious  consideration,  as  it  seemed  a  pity  that 
valuable  manuria]  material  had  to  be  destroyed  when 
■o  much  manure  was  imported  annually. 

Mr.  J.  H.  Weight  said  that  sewages  varied  greatly, 
the  same  sewage  changing  from  hour  to  hour.  It  was 
difficult  to  devise  methods  of  treatment  unless  the  periodic 
variation  was  known.  He  would  like  to  see  a  characteristic 
analysis  of  Leeds  sewage.  The  figure  for  albuminoid 
ammonia  was  of  value,  since  in  septic  tank  treatment  it 
showed  to  what  extent  the  matter  was  being  broken  up. 
Precipitation  and  filtration  over  land  were  now  generally 
employed  in  dealing  with  sewages  from  large  cities  like 
Leeds  or  Bradford,  but  septic  tank  treatment  was 
suitable  for  small  sewage  farms.  The  oxygen  absorption 
figure  should  be  obtained  for  every  operation  which  went 
on.  He  was  surprised  to  see  that  the  pressed  cake 
contained  so  much  water,  and  thought  it  would  be  a 
valuable  manure  from  the  high  percentage  of  phosphates 
present.  He  also  asked  about  the  figure  for  nitrates, 
3ince  this,  in  conjunction  with  the  albuminoid  ammonia 
figure,  gave  valuable  information  as  regards  the  purifica- 
tion going  on  in  the  filter  beds. 


Mr.  S.  H.  Davies  asked  for  information  with  regard 
to  the  oxidising  and  nitrifying  processes  on  the  filters. 
Mr.  Thompson  did  not  appear  to  attach  much  importance 
to  anaeiobic  conditions  in  the  septic  tank.  He  also 
asked  if  tlie  scum  formed  on  the  contents  of  septic  tanks 
had  any  value  in  securing  anaerobic  conditions.  He 
suggested  an  experiment  in  the  cultivation  of  various 
species  of  bacteria  in  sterilised  sewage  in  small  tanks, 
which  could  then  be  introduced  into  the  larger  septie 
tanks  containing  the  crude  sewage,  with  a  view  to 
establishing  a  predominant  growth  of  those  forms  which 
would  secure  the  best  "  digestion  "  of  the  sewage.  Would 
the  addition  of  sawdust  be  useful  in  obtaiuing  the  fibrous 
condition  essential  to  the  more  complete  pressing  of 
septic  sludge  ?  Had  the  addition  of  lime  any  effect  on 
the  bacteria  of  the  contact  beds  ?  In  York,  septic  tank 
treatment  followed  by  continuous  filtration  was  adopted. 

Mr.  J.  T.  Thompson,  in  reply,  said  the  sewage  question 
was  still  unsolved.  The  value  of  sewage  as  a  manure 
was  not  very  great,  and  the  sludge  cake  was  little  better 
than  a  rich  soil  but  very  useful  for  improving  heavy  clay 
land.  It  was  not  wise,  to  generalise  on  the  question, 
since  sewages  varied  so  much,  but  he  shoidd  say  that 
septic  tank  treatment  would  probably  be  satisfactory 
in  dealing  with  domestic  sewage,  especially  if  the  sludge 
could  be  disposed  of  without  pressing.  Full  tables  of 
analysis  were  given  in  the  paper,  from  which  it  would 
be  seen  that  Leeds  sewage  was  more  dilute  than  that 
of  many  other  large  towns.  The  processes  described 
were  only  preliminary  ones,  and  therefore  he  had  not 
dealt  with  nitration  or  oxidation,  which  obviously  could 
not  take  place  in  septic  tanks.  He  thought  the  scum 
on  the  liquid  would  be  of  some  value  in  maintaining 
anaerobic  conditions.  Mr.  Davies'  suggestion  of 
cultivating  one  species  of  bacteria  would  no  doubt  be 
interesting  as  a  laboratory  experiment,  but  was  impossible 
and  indeed  unnecessary  on  a  large  scale,  for  sewage 
teemed  with  useful  bacteria.  He  had  never  tried  mixing 
sawdust  with  septio  sludge  before  pressing,  but  thought 
it  would  probably  improve  the  process.  Yet,  even  if 
good  results  were  obtained,  the  addition  of  a  quantity 
of  sawdust  to  the  enormous  volume  of  sludge  that  Leeds 
produced  would  be  unwise. 

The  use  of  precipitants,  if  care  were  taken  that  the 
tank  effluent  was  not  rendered  appreciably  alkaline 
thereby,  was  not  detrimental  to  the  subsequent  oxidation 
on  bacteria  beds. 
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Patents. 

nerative    gas    furnace*.     F.     C.     Siemens,     London. 
Eng.  Pat.   13,804,  June  14,  1907. 

See  Addition  of  Aug.  17,  1907,  to  Fr.  Pat.  339,323  of 
1904  ;   this  J.,  1908,  113.— T.  F.  B. 

Barrels    and   the    like    wooden    receptacles ;     Process    for 

rendering impermeable.     L.  Heim,  Ximes,  France. 

Ens.   Cat.   10,150,  Julv  13,   1907.     Under  Int.  Conv., 
July  19,  1906. 

A  boiling  solution  of  glue  and  potassium  bichromate  is 
introduced  into  the  cask,  which  is  then  closed  and  well 
agitated.  The  steam  creates  a  pressure  which  forces  the 
solution  into  the  pores  of  the  wood,  or,  if  desired,  com- 
pressed air  may  be  used  to  assist  the  penetration.  The 
cask  is  afterwards  opened  and  the  excess  of  solution  is 


allowed  to  drain  out,  after  which  a  jet  of  steam  is  intro- 
duced into  the  cask  through  a  perforated  nozzle  for  the 
purpose  of  removing  any  scum  and  deposit,  so  that  the 
interior  surface  of  the  cask  is  left  smooth  and  clean.  The 
bichromated  glue  is  then  rendered  insoluble  by  the  action 
of  the  light  of  an  electric  lamp  which  is  introduced  into 
the  cask.  Any  excess  of  bichromate  is  finally  eliminated 
by  reduction  with  sulphurous  acid  or  a  sulphite. — YV.  H.  C. 

Rectifying  column.     T.  Artmann,  Vaals,  Holland.     Eng. 
Pat.  19,780,  Sept.  4,  1907. 

The  claim  is  for  the  combination  of  "  bell  bottoms  "  with 
"sieve  bottoms"  in  the  segments  forming  the  column. 
The  "  bell  bottoms  "  are  formed  by  solid  partitions,  c, 
which  extend  across  the  column  casing,  a,  and  which  are 
each  provided  with  several  vapour  pipes,  /,  covered  by 
hoods,  g.  A  short  distance  below  the  partitions,  c,  the 
"  sieve  bottoms,"  b,  are  placed,  formed  of  perforated 
plates  with  vapour  openings,  m,  provided  with  shallow 
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upstanding  rims,  Z,  immediately  beneath  the  vapour 
pipes,  /.  °The  partitions,  c,  are  "provided  with  overflow 
pipes,  i,  and  h,  which  dip  into  the  cups,  d,  of  the  partition 
next  below.  These  overflow  pipes  are  placed  alternately 
at  the  centre  as  at  i,  and  at  the  periphery  as  at  h.  In  the 
former  case  there  is  only  one  pipe,  i,  of  large  diameter, 
and  in  the  latter  there  are  several  pipes,  h,  of  smaller 
diameter,  the  sum  of  the  cross-sections  of  the  pipes,  /*, 
being  made  equal  to  that  of  the  central  pipe,  i.  The 
object  of  the  arrangement  is  to  cause  the  condensed 
liquid  flowing  down  the  column  to  pass  alternately  from 
the  centre  to  the  circumference  and  vice  versa.  The 
vapours  rising  from  the  still  pass  first  through  the  per- 
forations in  the  plate,  b,  and  the  opening,  m,  and  then 
through  the  pipes,  /,  and  under  the  hoods,  g.  They  are 
thus  first  washed  by  the  shallow  layer  of  liquid  on  the 
plates,  b,  and  then  bubble  through  the  layer  of  liquid  on 
the  plates,  c.  It  is  stated  that  the  efficiency  of  a  column 
constructed  in  this  manner  is  very  high.— W.  H.  C. 

Filters  ;•    Recovery .     M.  Lamort,  Paris.     Eng.  Pat. 

22,732,  Oct.  15,  1907.     Under  Int.  Conv.,  Nov.  5,  1906. 

The  claim  is  for  an  improvement  in  the  process  of  detaching 
the  deposit  from  the  metal  gauze  filter  described  in  Eng. 
Pat.  11,925  of  1907  (this  J.,  1907,  999),  and  consists  in 
replacing  the  mechanical  beater  by  a  blast  of  air,  delivered 
from  a  vessel  having  a  longitudinal  slot  extending  across 
the  whole  width  of  the  gauze.— W.  H.  C. 

Filter.  L.  Hirt,  Assignor  to  Maschinenfabrik  Greven- 
broich,  Grevenbroich,  Germany.  U.S.  Pat.  879,963, 
Feb.  25,  1908. 


Filter    and    hydraulic    press  l     Combined .     M.    A. 

Smith,  New  York.  U.S.  Pat.  880,588,  March  3,  1908. 
A  filter-press  having  circular  frames  or  rings  covered 
with  filter-cloth  and  a  central  feed  aperture,  has  "  heads  " 
arranged  between  each  pair  of  rings.  When  charged  the 
material  is  compressed  by  a  horizontal  hydraulic  ram, 
situated  at  one  end  of  the  press,  which  forces  the  "  heads  " 
together.— W.  H.  C. 

Pump    for    corrosive    fluids.     E.     Morterud,     Torder6d, 

Norway.  U.S.  Pat.  879,484,  Feb.  18,  1908. 
The  shaft  near  the  pump  wheel  is  surrounded  by  an 
annular  space.  A  conduit  containing  a  non-corrosive 
liquid  connects  this  space  with  the  pressure  side  of  the 
pump  ;  means  are  also  provided  for  cooling  the  liquid  in 
the   conduit. — A.  G.  L. 

U.S.     Pat. 


The  vessel,  a,  has  a  perforated  false  bottom,  c,  on  which 
the  filterinL;  medium  is  supported.  The  liquid  to  be 
filtered  enters  at  t,  and  the  filtrate  passes  away  by  the 
pipes,  y.  When  it  is  necessary  to  cleanse  the  filtering 
medium,  water  is  forced  from  the  pipe,  /.  through  the 
hollow,  vertical,  rotatable  shaft,  /,  and  passes  through 
the  hollow  horizontal  arms,  <;,  into  the  perforated  pipes, 
p,  q,  which  depend  into  the  filtering  medium.  The  wash- 
water  along  with  the  impurities  Hows  away  through  the 
pipe,  «. — W.  H.  C. 


Evaporator. 


P.     G.     Kaiser,    Chicago.    111. 
880,080,  Feb.  25,  1908. 


The  apparatus  con- 
sists of  a  liquor- 
chamber,  D,  a  vapour- 
chamber,  E,  and  a 
tubular  heater,  C. 
The  latter  consists  of 
a  number  of  rows  of 
superposed  horizontal 
pipes,  the  ends  of 
which  pass  through 
and  are  expanded 
into  the  side  of  the 
vessel  where  they  are 
surrounded  by  the 
steamchest,  a'.  Verti- 
cal plates  are  arranged 
between  each  row  of 
pipes  to  facilitate  the 
circulation  of  the 
liquid.— W.  H.  C. 

Evaporating    apparatus.     G.    P.    McArthur,    Rockledge, 
Pa.     U.S.  Pat.  880,812,  March  3,  1908. 

Several  evaporating  vessels  are  connected  together  by 
movable  jointed  pipes  so  that  they  can  be  arranged  to 
work  in  any  order  of  succession  desired. — W.  H.  C. 

Vacuum-pan.     A.  P.  Smith,  Philadelphia,  Pa.     U.S.  Pat. 
881,351,  March  10,  1908. 

Each  pan  of  the  series  consists  of  a  chamber  having  in  its 
lower  portion  a  vertical  tubular  heater  with  a  relatively 
large  central  return  pipe.  The  steam  enters  the  steam 
space  of  the  heater  at  "  quadrantal  "  points  and  the  liquor 
to  be  evaporated  enters  by  a  pipe  connected  to  a  per- 
forated ring  fixed  beneath  the  tubes,  over  which  a  per- 
forated baffle-plate  is  placed.  The  concentrated  liquor 
collects  at  the  lowest  portion  of  the  pan,  whence  it  is 
conducted  by  a  pipe  to  the  perforated  ring  of  the  next  pan. 

— W.  H.  C. 

ICniporation ';    Apparatus      for     continuous .       H. 

Winter,  Charlottenburg,  Germany.     U.S.  Pat.  88l..r>L>:S. 
March  10,   1908. 

Vertical  tubular  heaters  having  an  oblique  upper  tube 
plate  are  arranged  in  pairs  in  a  casing.     The  collecting 

chambers  of  each  pair  of  heaters  arc  connected  at  their 
lower  extremities    with    the   heating    portion   of  the   next 

pair.     \\ .  H.  C. 


II.— FUEL,    GAS,    AND    LIGHT. 


Falk. 


Ignition  t  mperatures  <>j  gaseous  mixtures.     K.  Q. 
J.  Amer.  Chem.  Boo.,  L907,  29,  1536—57. 

It  is  stated  thai   although   much  work  has  been  done  on 

the  determination  of  the  ignition  temperatures  of  mix- 
tures of  hydrogen  and  oxygen,  comparatively  little  has 
been  done  with  mixtures  of  other  gases.  The  new  method 
consisted  in  instantaneously  compressing  the  mixtures, 
enclosed    in    a   suitable    vessel     This    compression    raises 


vol.  XXV II  .  No  :. 


Cr.  II.— FUEL,  GAS,   &  LIGHT. 
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the  temperature  of  the  gas.  and  if  carried  out  with 
sufficient  rapidity  is  adiabatie.  no  heat  being  lost  by 
radiation  or  conduction.  The  rise  in  temperature  of 
the  mixture  may  then  be  calculated  from  the  initial 
and  tinal  volumes  of  the  BM,  its  initial  temperature, 
and  the  ratio  of  the  specific  heats  of  the  gas  at  constant 
pressure  and  constant  volume. 

The  possible  errors  due  (a)  to  the  adiabatic  law  not  being 
strictly  true  under  the  conditions  of  the  experiments 
and  (b)  to  incorrect  determinations  of  the  tinal  volume*, 
arc  small  and  act  in  opposite  directions.  The 
determinations  were  made  with  the  gases  saturated  with 
water  vapour  at  the  ordinary  temperature,  and  a  correction 
was  introduced  for  the  cooling  effect  of  the  water  vapour. 
The  average  ignition  temperatures  (absolute)  found  were  : 
4H.,  +  0.,  878°  C.  :  2H.,-fO.„  813°;  H„  +  02,  787°; 
H.+20*  803°:  Ho+402,  844°;  6CO  +  02,  994°; 
4CO  +  0;,  901°  :  2CO  +  02,  874°  ;  C0  +  02,  904°  ; 
H.,  +  0.,  +  X.„;8-Jtr  ;  H.,  +  02+2N2,  851°;  H2  +  02  + 
4.\o.  910°;  2H3  +  02+N2>  846°;  2H2  +  Oo  +  4Na,  922°; 
H-+202+N2,  837°;  Ho  +  20o  +  4N2,  914°";  2CO  +  02  + 
N.,  9 1 7°  :  2CO  +  0„  +  2N-,  958°  ;  CO  +  02  +  N2,  979°  ; 
00+O2+2N2,  1085° ;  4CO  +  0„+N,,  925°:  4CO  +  02  + 
2X.„  940°;      H,  +  02  +  C0,  812°;      H2  +  02+2CO,  851°; 


H2  +  Oa  +  4CO,    898°;       2H2  +  02+2CO,    877c 


2H2  + 


concluded  that  neither  in  gas  lighting  nor  electric  lighting 
is  there  anything  incompatible  with  the  best  hygienio 
conditions. — A.  S. 

Dessau  vertical  retorts  ;  The  four-metre  and  five-metre . 

H.  G.  Colman.  J.  Gas  Lighting,  1908,  101,  683—684. 
In  a  recent  paper  (J.  Gas  Lighting,  101,  97)  Kbrting 
has  published  the  results  obtained  by  carbonising  coal 
in  the  "Dessau"  vertical  retorts,  using:  (1),  4-metre 
retorts  with  addition  of  only  small  quantities  of  steam, 
and  (2),  5- metre  retorts  with  copious  addition  of  steam, 
the  chief  figures  obtained  being  given  in  the  following 
table  :— 


0.;  +  4CO.  938°:  Ho+202  +  CO,  869°  ;  H2+20„  +  4CO, 
888°;  2H2+302+2CO,  S25°.  It  is  shown  how  the 
ignition  temperature  of  any  mixture  of  H2,  CO,  02,  and 
an  inert  gas.  may  be  calculated  by  the  aid  of  empirical 
equations  obtained  from  these  results.  In  the  portion  of 
the  paper  on  the  theory,  assuming  that  the  laws  of  kinetics 
for  homogeneous  media  may  be  applied,  the  reaction 
between  hydrogen  and  oxygen  is  shown  to  be  bimolecular 
and  that  between  carbon  monoxide  and  oxygen  to  be  tri- 
moleculav.  Assuming  the  ignition  temperature  of  a  gaseous 
mixture  to  correspond  to  a  definite  reaction  velocity, 
the  effect  of  an  inert  gas  may  be  predicted,  since  it  reduces 
the  concentration  of  each  of  the  reacting  substances,  with 
the  result  that  the  ignition  temperature  is  raised  in  order 
to  attain  the  same  velocity.  From  these  data  the  velocity 
coefficient  for  10°  rise  in  temperature  was  calculated  to 
be  1-31  at  about  800°,  and  1-13  at  about  900°  for  the 
reaction  between  hydrogen  and  oxygen,  1-24  at  about 
900°,  and  114  at  about  1000°  C.  for  the  reaction  between 
carbon  monoxide  and  oxygen.  The  effect  of  the  pressure 
was  not  taken  into  account  but  would  show  itself  in 
decreasing  these  values  somewhat.  The  reactions  between 
hydrogen  and  oxygen  in  the  presence  of  an  excess  of 
hydrogen  and  between  carbon  monoxide  and  oxygen 
in  the  presence  of  an  excess  of  carbon  monoxide  do  not 
follow  the  simple  laws  of  chemical  kinetics,  when  it  is 
assumed  that  the  gas  present  in  excess,  acts  simply  as  an 
inert  gas.  Apparently  contradictory  features  may  in 
fact  present  themselves,  in  the  ignition  temperatures  of 
such  mixtures.  For  instance,  the  ignition  temperature 
of  a  mixture  of  6CO-f-0,,  is  994°  C,  but  replacing  part 
of  the  carbon  monoxide  by  nitrogen  lowers  the  ignition 
temperature,  so  that  for  the  mixture:  4CO  +  02+2X2, 
the  value  of  940°  C.  is  found.  An  excess  of  carbon 
monoxide  above  a  certain  amount  has  a  negative 
catalysing  effect. 


Oat  and  electric  lighting  ;   Relative  hygienic  indites  of . 

3.    Rideal.     J.    Roy.    Sanitary   Institute,    March,    1908. 
J.  Gas  Lighting,   1908,  101,  613—614,  686—688. 

Ix  order  to  determine  and  compare  the  hygienic  effects, 
direct  and  indirect,  of  gas  and  electricity  in  domestic 
lighting,  the  author  studied  :  (1),  the  direct  physiological 
effect  of  each  light  ;  (2),  the  indirect  effect  of  the  atmo- 
spheric changes  caused  by  the  light ;  and  (3),  the  nature 
of  these  changes.  The  results  obtained  show  that  the 
products  of  combustion  of  gas,  owing  to  the  better 
ventilation  induced,  are  not  found  in  the  air  in  anything 
like  the  proportion  which  might  be  expected  ;  and  the 
temperature  and  humidity  in  an  occupied  room  are  no 
greater  with  gas  lighting  than  with  electric  lighting. 
•  ireater  changes  in  the  temperature  and  in  the  carbon 
dioxide  and  moisture  contents  of  the  air  of  a  room  are 
caused    by   the   inmates   than   by   the  illuminant.     It  ia 


Cubic  feet  of 
gas  per  ton 

at  15°  C. 
and  760  mm. 

Illuminating 

power 

(Carpenter 

burner) 

at  15°  C. 

and  760  mm. 

Calorfic  power, 

B.T.I). 

at  15°  C. 

and  760  mm. 

5-Metre  retort 
4-Metre  retort 

13478 
11292 

10-80 
17-70 

546 
597 

Difference    . . 

+  2186 

-6-90 

-51 

In  discussing  these  results,  the  author  of  the  present 
paper  points  out  that  the  quantity  of  gas  obtained  per 
ton  from  the  5- metre  retorts,  and  its  calorific  power, 
are  almost  exactly  the  same  as  would  be  obtained  by 
adding  about  20  per  cent,  of  "  blue  "  water-gas  to  the 
coal-gas  obtained  from  the  4-metre  retorts,  and  that, 
as  would  be  expected,  the  increased  production  of  gas 
in  the  former  retorts  is  brought  about  substantially  by 
the  action  of  the  larger  quantity  of  steam  on  the  coke 
in  the  retort.  The  illuminating  power  of  the  gas  obtained 
from  the  5-metre  retorts  is,  however,  reduced  to  a  far 
greater  extent  than  can  be  accounted  for  by  the  mere 
dilution  of  the  coal-gas  with  20  per  cent,  of  water-gas, 
and  it  appears  most  probable  that  the  addition  of  large 
quantities  of  steam  to  the  retort,  in  addition  to  the 
production  of  water-gas,  has  brought  about  chemical 
changes  in  the  coal-gas  produced.  The  author  attributes 
the  reduction  in  the  illuminating  power  to  a  partial 
decomposition  of  the  "  illuminants  "  and  particularly 
of  ethylene  by  the  steam  at  high  temperatures,  the  latter 
undergoing  a  partial  conversion  into  hydrogen,  carbon - 
monoxide  and  carbon  dioxide. 

C,H4+2H.,0=2CO+4H,. 
C2H4+4H"20=2C02+6H,. 

Where  it  is  desired  to  increase  the  make  of  gas  from 
coal  with  only  a  moderate  reduction  of  illuminating 
]rt)wer,  it  is  therefore  advisable,  if.]  the  above  view  is 
correct,  to  do  so  by  dilution  with  "  blue  "  water-gas 
made  in  a  separate  plant,  rather  than  by  producing  the 
water-gas  in  the  retort  itself  by  addition  of  larger  amounts 
of  steam.  Even  where  illuminating  power  is  not  required, 
and  only  the  calorific  power  of  the  gas  is  important,  the 
author,  on  the  figures  at  present  available,  concludes 
that  except  in  the  case  of  small  installations,  the  plan 
of  diluting  the  gas  from  the  4-metre  retorts  with  water- 
gas  made  in  a  separate  plant  will  prove  preferable  both 
on  the  ground  of  more  economical  production,  and  also 
from  the  point  of  view  of  more  readily  obtaining  gas  of 
uniform  quality. — H.  G.  C. 

Patents. 

Fuel;     Artificial .     A.    V.    Hassman    and    W.    F. 

Puterbaugh,  Elkhart,  U.S.A.     Eng.  Pat,  9136,  April  19, 

1907. 
See  Fr.  Pat.  376,874  of  1907  ;  this  J.,  1907,  1041.— T  F.  B. 

Fuel ;  Preparation  of .     T.  Parker.     Addition,  dated 

March  25,  1907,  to  Fr.  Pat.  383,144,  Dec.  27,  1906. 
Under  Int.  Con  v.,  June  22,  1906. 

See  U.S.  Pat.  805,724  of  1907  ;  this  J.,  1907.  1078.— T.F.B. 

I'i"l ' ;    Method  of  removing  water  from  raw .     N.  A. 

Alexanderson,  Stockholm,  Sweden.     Eng.  Pat.  24,476, 
Nov.  5,  1907.      Under  Int.  Conv.,  Dec.  24,  1906. 
The  peat  is  stacked  in  heaps  and  allowed  to  freeze  and 
the  ice  formed  melted.     The  freezing  of  the  water  in  the 
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[April  15,   1908. 


peat  so  alters  the  structure  of  the  peat  cells  that  on  subse- 
quent compression,  the  greater  part  of  the  water  is  easily 
removed. — W.  H.  C. 

Coke  ;    Manufacture  of .     J.  H.  Hillman,  Pittsburg, 

Pa.  U.S.  Pat.  881,685,  March  10,  1908. 
The  claim  is  for  the  removal  of  the  ashes  and  other  light 
impurities  from  the  surface  of  the  coke  produced  in  a 
longitudinal,  or  "  Belgian  "  oven.  When  the  charge  is 
coked,  the  doors  at  either  end  of  the  oven  are  opened  and 
a  blast  of  air,  introduced  by  a  pipe  through  one  of  the 
openings,  is  directed  across  the  surface  of  the  coke  before 
it  is  quenched.  The  blast  of  air  carries  the  ashes  and 
other  impurities  away  with  it  through  the  opposite 
door.— W.  H.  C. 

Retorts  for  the  distillation  of  coal  and  other  carbonaceous 
substances.  T.  Parker,  London.  Eng.  Pat.  4007, 
Feb.   19,   1907. 

See  Ft.  Pat.  380,017  of  1907  ;  this  J.,  1907,  1271.— T.  F.  B. 

Retorts  for  making  oil  gas.  M.  J.  Keough,  St.  Louis, 
U.S.A.  Eng.  Pat.  8066,  April  6,  1907.  Under  Int. 
Conv..  April  9,   1900. 

See  U.S.  Pat.  832.131  of  1900  ;  this  J.,  1907,  42.— T.  F.  B. 

Gas  retort*,     G.  R.  Love,  Guildford,  Surrey.     Eng.  Pat. 

9859,  April  27,  1907. 
An  inclined  retort  is  provided  with  a  coal-charging  and 
gas-tapping  mouthpiece  diminishing  in  diameter  towards 
the  charging  end  and  inclined  more  steeply  than  the 
retort  in  order  that  the  retort  may  be  filled  completely 
without  the  use  of  a  shoot. — A.  T.  L. 

Kiln  or  furnace  with  four  or  more  retorts  for  coking  peat, 
lignite,  and  wood.  Oberbayerische  Kokswerke  und 
Fabr.  Chem.  Produkte,  A.-G..  Beuerberg,  Germany. 
Eng.  Pat.  23,097,  Oct.  19,  1907.  Under  Int.  Conv., 
Oct.  20,   1900. 

See  Fr.  Pat.  382,742  of  1907  ;  this  J.,  1908,  215.— T.  F.  B. 

Generator  for  suction  gas  plant  for  use  with  bituminous 
or  other  cod.  R.  V.  Farnham,  Wemyss  Bay,  N.B. 
Eng.  Pat.  5793,  Mar.  1 1,  1907. 
The  apparatus  comprises  a  retort  for  the  destructive 
distillation  of  the  bituminous  part  of  the  coal  and  a 
generator  for  the  gasification  of  the  coke  obtained.  The 
generator  consists  of  a  brick-lined  furnace  which  is 
preferably  of  the  rotary  type.  A  cylindrical  retort  is 
placed  vertically  inside  the  generator  ;  the  coal  is  fed 
into  the  retort  by  means  of  a  hopper  and  bell  valve. 
The  distillation  gases  are  conveyed  from  the  top  of  the 
retort  into  the  bottom  of  the  generator,  the  pipes  being 
surrounded  by  water-jackets,  in  which  steam  is  raised.^ 
This  steam  is\superheated  and  passed  into  the  generator. 
By  a  suitable  arrangement,  air  is  injected  together  with 
the  steam.  The  coke  made  in  the  retort  is  dropped 
from  time  to  time  into  the  generator  by  opening  a  bell 
valve  operated  from  outside.  To  start  the  generator,  an 
initial  charge  of  coke  may  be  fed  through  a  side  hopper 
provided  for  the  purpose. — R.  L. 

Gas-producers  ;  Method  of  operating and  producers 

therefor.  A.  H.  Lymn,  Bromley,  Kent,  and  .).  H. 
Weil.  London.  Eng.  Pat.  6491,  March  18,  1907. 
THE  object  of  the  invention  is  to  obtain  the  gas  as  tire 
from  tar  as  possible.  The  air,  or  air  and  steam  blast  is 
supplied  simultaneously  at  the  top  and  at  the  bottom 
of  the  generator  and  the  gas  is  taken  off  at  an  inter- 
mediate  point.     The  n->s  produced  in  the  upper  part  of 

the    generator    is    withdrawn    from    a     point     just    above 

the  gas  outlet  by  injectors  and  is  re-introduced  into  the 

lower  pail  of  the  lower  half  of  the  generator,  or  the  gas 
may  be  withdrawn  from  a,  point  just  below  the  off-take 
and   re-introduced   near   the   top  of   the   upper   half  or    the 

generator.     The  gas  may,  if  desired,  be  passed  through 
a  combustion  chamber  and  be  partly  burnt,  before  its 
re-introduction  into  the  producer.     \V.  II.  ('. 
Gas  j<>r  heating  "»</   illuminating  purpose* ;   Apparatus 

lor  ih<-   manufacture  <>f  ■-   -■     <'■    o,   Tully,    London. 

Eng.   Pat.  8298,   April  !t,   1907. 
Tills   invention   relates  to  the   valve    me.  hanism   in   water- 
gas    plant    of    (he    intermittent    type,    i.e.,    where    the    hot 


blowing  of  the  fuel  alternates  with  the  injection  of  steam 
for  the  generation  of  gas.  The  valves  are  of  the  sluice 
valve  type  ;  they  have  a  substantially  vertical  movement 
and  are  of  sufficient  weight  to  ensure  a  good  fit  in  their 
seatings,  when  in  the  closed  position,  any  dirt  that  may 
enter  their  casings  being  able  to  fall  to  the  bottom  without 
interfering  with  an  effective  closing.  The  snift  or  stack 
valve  may  be  of  this  type  or  may  be  constructed  as  a 
hinged  valve.  To  facilitate  the  opening  of  the  blast 
and  gas  valves,  these  can  be  forced  off  their  seats  by  levers 
preparatory  to  being  fully  opened  by  lifting.  The 
valve  mechanism  is  connected  to  the  operating  device 
of  the  air  blower  and  gas  exhauster  respectively  by 
means  of  pulleys  and  levers,  and  the  action  of  the  different 
valves  may  be  timed  through  adjustable  slip  joints, 
with  pin  and  slot,  which  will  enable  the  valve  to  be 
positively  moved  in  one  direction  and  will  allow  it  to  move 
by  gravity  in  the  opposite  direction  at  any  desired  moment. 
To  prevent  the  presence  of  an  explosive  mixture  in  the 
blast  main  between  the  blower  and  the  blast  valve, 
this  portion  of  the  main  is  provided  with  a  relief  valve 
which  allows  its  contents  to  escape  into  the  atmosphere, 
previous  to  the  opening  of  the  blast  valve. — R.  L. 

Gas-producer.  H.  I.  Lea.  Pittsburg,  Pa.,  Assignor  to 
The  Westinghouse  Machine  Co.  U.S.  Pat.  881,100, 
March  3,   UJ08. 

A  vertical  tubular  steam  generator  is  arranged  within 
the  producer  above  the  gas-producing  chamber.  The  gases 
evolved  in  the  latter  pass  through  the  tubes  and,  after 
vaporising  the  water,  are  collected  in  a  hood  at  the  top 
of  the  steam  generator  and  conducted  to  the  gas  off-take. 
Fuel  is  charged  from  a  hopper,  and  falls  through  the 
annular  space  between  the  hood  and  steam  generator 
and  the  outer  shell  of  the  producer,  into  the  gas-producing 
chamber,  adjacent  to  the  wall. — W.  H.  0. 

Gas-producer.  H.  T.  Newell,  Wilkinsburg,  Pa.,  Assignor 
to  Newell  Engineering  Co.,  Pittsburg,  Pa.  U.S.  Pat. 
881,258,  March  10,  1908. 

The  grate  of  the  producer  consists  of  a  central  perforated 
arched  portion  and  perforated  side  portions  which  slope 
downward  at  an  angle  from  the  base  of  the  central  arch 
to  within  a  short  distance  of  the  walls  of  the  generator. 
The  air  and  steam  are  introduced  by  a  pipe  beneath 
the  central  arched  grate. — W.  H.  C. 

Ammoniacal     compounds     of     the     higher     fatty     acids ; 

Utilisation    of as    illuminating    and    combustible 

•materials.  C.  F.  Boehringer  und  Sonne.  Fr.  Pat. 
383,531,  Oct.  31,  1907.  Under  Int.  Conv.,  Nov.  13, 
1906. 

The  fatty  acid,  oleic  acid  for  instance,  is  dissolved  in 
twice  its  volume  of  petroleum  and  the  solution  is  saturated 
with  ammonia.  The  ammoniacal  compound  formed  is 
filtered  off,  and,  after  being  washed  with  petroleum, 
is  dried  until  no  further  loss  of  weight  is  observed.  The 
compound  obtained  generally  contains  less  ammonia 
than  would  correspond  to  a  neutral  soap,  but  the  melting 
point  of  the  product  is  from  20°  to  40°  C.  higher  than 
that  of  the  fatty  acid  used.  The  bodies  prepared  in  the 
above  manner  are  found  to  burn  without  evolving 
ammonia  or  other  deleterious  gases,  and  may  be  used 
for  the   manufacture   of  candles,   solidified   alcohol,  etc. 

— W.  H.  C 

Photometer.     Fr.  Pat.  383,228.    See  XXIII. 


III.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

I'atknt. 

Destructivi  distillation  <>j  wood;    Process  of .     T.  \V. 

Pritchard,  Wilmington,  \.('.,  Assignor  to  II.  MacRae, 
Washington,  D.C.,  and  11.  .M.  Chase,  Wilmington,  \.C 
US.  U.ii.  880,488,  Feb.  25,  1808. 

Pob  the  extraction  of  turpentine,  wood  is  distilled  in  a 

dosed   retort,   the   heal    being  derived   from   a   liquid   which 
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ia  circulated  around  the  retort.  The  liquid  must  have 
a  higher  boiling  point  than  the  oil  to  be  distilled  and  is 
maintained  at  a  temperature  of  400°  F..  when  the  tur- 
pentine ia  driven  off,  whilst  the  creosote  and  pyroligneous 
acid  remain  behind.  After  removal  of  all  the  turpentine. 
the  temperature  is  raised  by  increasing  the  speed  of 
circulation  of  the  liquid,  to  recover  the  lighter  oils.  By 
further  increasing  the  temperature  the  tar  oils  are  dis- 
tilled over.— R.  L. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

"Potash     fufiona"     [of    halogen-phenol*,     etc.];     Intra- 
molecular atomic  displacement  in .     J.  J.  Blanksma 

and  S.  Tij rostra,  (hem.  Weekblad,  1908.  5,  93—101. 
Chem.  Zentr.,  190S.  1,  1051—1052. 
Catechol  and  quinol  when  fused  with  caustic  potash 
do  not  yield  resorcinol,  hence  the  formation  of  resorcinol 
in  the  ':  potash  fusion  "  of  o-  and  p-halogen-phenols,  and 
halogen-  and  hydroxybenzenesulphonic  acids  cannot  be 
due  to  atomic  displacement  after  substitution.  m-Halogen- 
phenols  could  never  be  detected  among  the  reaction- 
products  on  fusing  the  o-  and  p-compounds  with  caustic 
potash.  This  can  hardly  be  due  to  conversion  of  the 
m-eompound  into  resorcinol  as  rapidly  as  it  is  formed, 
since  experiments  showed  that  w-chlorophenol  does  not 
react  more  readily  than  the  o-  and  p-compounds  in 
"  potash-fusions.'"  and  moreover,  when  other  catalytic 
agents  were  substituted  for  caustic  potash,  still  no  inter- 
mediate formation  of  m-halogen-phenols  could  be  detected. 
When  potassium  carbonate  is  used  in  place  of  caustic 
potash,  o-  and  p-halogen-phenols  are  converted  smoothly 
into  the  corresponding  dihydroxy  compounds  without 
any  formation  of  resorcinol.  It  is  concluded  that  in 
"  potash  fusions,"  the  intramolecular  atomic  displace- 
ment proceeds  simultaneously  with  the  substitution. 

—A.  S. 

Triphenyl  methane  dyestuffs  ;    Bases  of .     E.  Noelting 

and  K.  Phillip.     Ber.,   1908,  41,  579—585. 

Of  the  bases  of  the  triphenyl  methane  dyestuffs,  those 
containing  di-substituted  nitrogen  have  hitherto  only 
been  prepared  fti  the  colourless  condition.  The  authors 
have  now  succeeded  in  obtaining  a  number  of  these 
bases  in  both  the  coloured  and  colourless  modifications. 
Naphtho-Blue,  prepared  by  condensing  Michler's  ketone 
and  dimethyl-o-naphthylamine  by  means  of  phosphorus 
oxychloride'  (Ger.  Pat."  27,789  of  1883)  separates  from 
xylene  in  dark  green  shining  crystals  melting  at  260 — 
261°  C.  ;  if,  however,  the  base  is  repeatedly  crystallised 
from  ether  it  is  obtained  in  quite  white  needles  melting 


at  158? G.  The  salts  of  Naphtho-Blue  are  very  soluble 
in  water,  and  dye  silk,  wool  or  tannin- mordanted  cotton 
in  shades  intermediate  between  those  produced  by 
Victoria  Blue  R  and  B.  As  Naphtho-Blue  is  decomposed 
by  dilute  sulphuric  acid  into  Michler's  ketone  and  dimethyl- 
a-naphthylamine,  its  constitution  (as  chloride)  is 

[(CH3)2N.C0H4],C  :  C10H6  :  N(CH3)3C1. 
Victoria  Blue  R  gives  a  coloured  base, 

f(CH3)3N.C6H4]2C  :  C]0H6  :  N.C2H5, 
when  the  hot  alcoholic  solution  is  treated  with  caustic 
potash  drop  by  drop,  ice  added,  and  the  precipitate 
filtered  off.  The  pure  base  melts  at  192-5°  0.  When 
the  hot  solution  of  the  dyestuff  is  poured  into 
excess  of  ammonia  and  boiled,  the  coloured  precipitate 
becomes  gray  and  when  crystallised  from  ether  is  obtained 
in  white  needles  which  melt  at  167 — 170°  C.  and  contain 
one  molecule  of  water  more  than  the  coloured  base, 
thus  agreeing  with  the  carbinol  formula. — J.  C.  C. 

Dyestuff  formation  in  the  ultra-violet.     C.  Schall.     J.  prakt. 
Chem.,   1908,  77,  262—266. 

If  paper  be  soaked  in  an  aqueous  solution  of  p-phenylene- 
diamine,  then  washed  with  nitric  acid  and  dried,  it 
rapidly  turns  blue  when  exposed  to  ultra-violet  radiation. 
The  author  has  prepared  and  crystallised  the  two 
salts,  C6H4(NH2)2,2HNOo  and  C6H4(NH.,)2,HN03.  The 
former,  if  dry,  turns  yel'ow  and  then  gradually  deeper 
brown  when  exposed  to  the  ultra-violet  rays,  but  if 
damp  it  shows  the  blue  colour,  which,  however,  is  more 
readily  and  intensely  shown  by  paper  soaked  with  the 
solution.  The  latter  salt  turns  green  or  bluish-green 
under  the  rays,  but  paper  soaked  in  its  solution  also 
turns  blue.  The  cause  of  this  is  not  due  to  the  rendering 
"  active  "  of  the  oxygen  contained  in  the  molecule,  and 
it  cannot  be  imitated  by  exposing  the  paper  to  active 
oxygen  or  ozone  ;  it  is  probably  due  either  to  conversion 
into  nitrite  of  the  di-imine  : 

C6H4(NH2),,HN03=CJI4(NH)2,HN02+H20, 
or  simply  to  reduction  of  the  diamine  nitrate  to  nitrite. 
After  exposure  of  the  salt  to  ultra-violet  ra3rs,  traces  of 
nitrite  were  detected  in  it, — J.  T.  D. 

Inks  ;  Composition  of  English and  their  differentiation 

in  handwriting.  C.  A.  Mitchell.  Analyst^  1908,  33, 
80—85. 
The  old  typo  of  iron-gall  ink,  in  which  partial  oxidation 
was  made  to  take  place  before  bottling,  has  been  prac- 
tically superseded  by  unoxidised  inks  containing  a 
"  provisional  "  colouring  matter  to  render  the  writing 
immediately  visible,  pending  the  formation  of  the  insoluble 
iron  tannate  within  the  fibres  of  the  paper.  The  follow- 
ing] table  includes  specimens  of  chrome-logwood  and 
aniline  inks,  in  addition  to  iron-gall  inks  : — 


Ink. 

Sp.  sr.  at 
15"  ('. 

Water. 

Total  solids. 

Mineral 
matter  (ash). 

Iron. 

Arnold's  Blue-black    

1-0216 

1-0220 
1-0244 

1-0205 
1-0153 
1-0121 
1-0208 

1-0239 

1-0225 
1-0256 

1-0276 

1-0499 

1-0206 

10221 
1-0293 

Per  cent. 
96-35 
96-82 
92-06 
96-01 
95-84 
92-25 
95-16 
95-58 
96-66 
97-55 
95-34 
95-14 
95-94 
95-54 
94-04 
95- 16 
96-12 
96-6H 
92-22 
92-32 
96-21 
98-11 
95-58 
94-39 

Per  cent. 
3-65 
3-18 
7-94 
3-99 
4-16 
7-75 
4-84 
-1-42 
3-34 
2-4.r> 
4-66 
4-86 

4-08 

4-4ti 
5-96 
4-84 
3-88 
3-32 
7-88 
7-70 
3-7'.» 
1-89 
4-42 
5-61 

Per  cent. 
0-94 
0-77 
1-40 
1-07 
1-39 
2-52 
1-10 
1-22 
0-82 
0-64 
0-54 
1-01 
0-86 
0-62 
0-99 
1-66 
0-97 
2-28 
1-88 
1-42 
0-76 
0-42 
0-72 
1.11 

Per  cent. 
0-25 

,,           Record 

0-28 
0-59 

0-29 

.,     Black    

Day  and  Martin's  Blue-black 

Draper's  "  Dichroic  " 

0-48 
1-09 

trace 

Faber's  Blue-black     

0-49 

„       Black   

Halsey's  Blue-Black    

trace 
0-28 
0-28 

l.von's   Blue-black   

0-35 

Mordan's  "  Azuryte  " 

0-29 

Morrcll's    Blue-black 

0- 1 S 
0-21 
0-56 

Pauls  Blue-black 

0-33 

Black 

Pridge's  Blue-black 

Black 

Stephen's  Blue-black 

trace 
0-84 
0-49 
0-32 

Vicker's  "  Penwing  "    

trace 

Walkden's   Blue-black 

0-22 

Black    

(1.36 
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No  satisfactory  method  has  been  devised  for  the  deter- 
mination of  gallotannic  acid  and  allied  substances  in  inks. 
Absorption  with  hide-powder  does  not  determine  the 
gallic  acid,  to  which  the  colour  is  partially  due,  whilst 
the  "  provisional  "  colouring  matter  interferes  with  any 
colorimetric  method  of  determining  the  two  acids  simul- 
taneously. Deposits  formed  on  exposing  mixed  solu- 
tions of 'ferrous  sulphate  and  gallotannic  acid  to  the  air 
were  found,  when  washed  with  cold  water  and  dried  at 
100°  C,  to  yield  from  7-8  to  8-8  per  cent,  of  ferric  oxide, 
corresponding  to  5-4  to  6-2  per  cent,  of  iron.  Of  the 
known  tannates  that  described  by  Wittstein  and  by 
Schiff  agrees  best  with  this  proportion  of  iron.  It  has  the 
formula,  (C14H0Og)3Fe.Fe(CMH9O0),,  and  contains  5-53 
per  cent,  of  iron.  In  the  author's  opinion  it  is  pro- 
bably this  tannate  which  is  formed  when  writing  dries 
upon  paper,  and  if  so,  any  excess  of  ferrous  sulphate  or 
of  gallotannic  acid  beyond  the  quantities  required  to  form 
this  compound  are  probably  unnecessary,  or  even  injurious 
to  the  permanence  of  the  ink. 

The  differentiation  of  inks  in  handwriting  is  based 
mainly  upon  the  fact  that  different  manufacturers  employ 
different  dyestuffs  (indigo,  logwood,  aniline  dyes)  for  the 
provisional  colouring  matter.  In  some  cases  it  is  possible 
to  distinguish  the  colours  under  the  microscope  months 
after  the  writing  has  attained  its  maximum  intensity. 
For  the  purpose  of  comparison,  it  is  advisable  to  prepare 
a  colour  scale  of  four  washes,  ranging  from  the  faintest 
to  the  darkest  possible  tone,  with  the  known  or  suspected 
ink,  and  to  compare  this  under  the  microscope  with  the 
writing  in  question.  When  matched  with  the  micro- 
scopical appearance  of  the  writing,  the  broad  surface  of 
colour  affords  what  is  practically  a  magnified  record. 
Lovibond's  tintometer  will  also  be  found  of  use  in  matching 
different  specimens  of  writing  and  comparing  them 
with  such  colour  scales.  For  the  differentiation  of 
the  inks  in  handwriting  by  chemical  methods,  the 
following  reagents  are  recommended: — (1)  Hydrochloric 
acid,  5  per  cent,  solution  ;  (2)  Oxalic  acid.  5  per  cent, 
solution  ;  (3)  stannous  chloride,  10  per  cent,  solution  ; 
(4)  nascent  hydrogen  (50  per  cent.  HC1  with  zinc) ;  (5) 
bromine  (saturated  aqueous  solution)  ;  (0)  bleaching 
powder  (saturated  solution) ;  (7)  titan ous  chloride  (the 
impure  commercial  solution);  and  (8)  potassium  ferro- 
cyanide  (5  per  cent,  solution  containing  1  per  cent,  of 
HCL).  Of  these  reagents  the  two  first  act  mainly  upon 
the  iron  tannate,  leaving  the  provisional  colouring  matter. 
The  third  and  fourth,  bleach  the  iron  tannate  and  reduce 
the  provisional  pigment,  changing  its  colour.  The  fifth 
and  sixth  reagents  may  act  on  both  pigments,  causing 
more  or  less  superficial  bleaching.  The  titanous  chloride 
solution  acts  as  a  powerful  reducing  agent  towards  both 
pigments,  whilst  the  acidified  ferrocyanide  solution  acts 
mainly  upon  the  iron  liberated  from  the  iron  tannate. 
A  table  is  given  showing  the  reactions  obtained  with 
the  writing  done  with  the  different  inks  mentioned  above. 

It  is  as  a  rule  possible  to  distinguish  colorimetiically 
between  freshly  written  and  old  writings  made  with  the 
same  ink,  up  to  about  the  sixth  day,  after  which  the  iron 
tannate  has  become  completely  oxidised,  and  no  further 
differentiation  is  possible  between  writings  of  different 
age  until  such  time  (a  year  or  more)  as  the  provisional 
pigment  in  the  older  one  has  begun  to  fade.  As  a  rule 
these  pigments  offer  more  resistance  than  the  iron  tannate 
to  the  action  of  chemical  agents,  but  are  much  less  stable 
to  the  action  of  light  and  air.  The  author  lias  never  met 
with  a  blue-black  ink  capable  of  resisting  powerful  bleach- 
ing agents,  although  the  so-called  "  safety  "  inks  con- 
taining finely-divided  carbon  in  suspension  are  practically 
permanent  in  this  respect.  Still  the  evidence  of  old 
manuscripts  shows  that  a  well-made  iron-gall  ink  is 
permanent  for  8  or  10  centuries  when  exposed  only  to 
ordinary  atmospheric  influences,  and  the  use  of  such  inks 
is  obligatory  in  Germany  for  all  official  documents. 

('.A.M. 

Prune-anilide.     E.  Grandmougin  and   E.   Bodmer.      Her., 
1908,  41,  004—011.     (Compare  this  J.,    f!K)7,   312.) 

By      condensing      nitrosodimethvlaniline      with      methyl 
dibrornogallate  in  methyl  alcoholic  solution,  green  crystals 


of   "  bronio-pmne  "   are   obtained.     The   constitution   of 
this  substance  is 

(CH^N.CcH,/     \C6Br(OH)(C02.CH3)  :  O 

and  as  this  on  treatment  with  aniline  yields  prune-anilide, 
the  constitution  of  the  latter  must  be 


O      OH 


(CH3 


N      CO0.CH3 

Similarly.  Ccelestine  Blue  B  or  Correine  RR  yields  an 
anilide  of  analogous  constitution  to  that  of  prune,  and 
hence  the  dyestuff  has  the  constitution, 

(C2H3)2N.CGH/     \C6H(OH)(CO.NH2)  :  O 

When  prune-anilide  is  heated  with  acids,  aniline  is  elimi- 
nated and  "  hydroxy  prune  "  is  formed.  This  gives  a 
greenish-blue  on  chrome-mordanted  cotton. — J.  C.  C. 

Patents. 

Vat    [thioindigo]    dye'tuffs  ;     Manufacture    of .     O. 

Imray,  London.  From  Farbworke  vorm.  Meister 
Lucius,  und  Briining,  Hoechst  a/Main,  Germany. 
Eng.  Pat.  2769,  Feb.  4.  1907. 

See  U.S.   Pat.   877,743  of  1908  ;    following.— T.  F.  B. 

Vat  [thioindigo']    dyestuffs;    Manufacture    of  brown 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hoechst 
a/Main,  Germanv.  Eng.  Pat.  15,607,  July  6,  1907. 
Under  Int.  Conv.,  Feb.  23,  1907. 

See  Fr.  Pat.  377,540  of  1907  ;  this  J.,  1907,  1083.— T.F.B. 

Vat  dyestuffs ;     Violet and  process  of  making   the 

same.  A.  Schmidt  and  E.  Bryk,  Assignors  to  Farbwerke 
vorm.  Meister,  Lucius  und  Briining,  Hoechst  a/Main, 
Germany.  U.S.  Pat.  877,743,  Jan.  28,  1908. 
New  dyestuffs  dyeing  wool  and  cotton  from  an  alkaline 
hydrosulphite  vat  in  violet  shades  are  prepared  by  treating 
phenylthioglycollic  acids,  methyl-substituted  in  the  para 
position,  and  not  substituted  in  one  ortho  position,  with 
strong  sulphuric  acid.  Example. — One  part  of  o-chloro- 
p-tolylthioglycollic  acid  obtained  from  o-chloro-p-toluidinc. 
is  heated  for  some  time  in  the  water-bath  with  five  times 
its  weight  of  concentrated  or  monohydrate  sulphuric 
acid.  When  the  intensity  of  coloration  and  the  formation 
of  the  dyestuff  no  longer  increases,  the  reaction  product 
is  poured  on  to  ice,  filtered,  washed  with  hot  water,  then 
with  hot  dilute  caustic  soda,  to  remove  \inattacked 
material,  etc.,  again  washed  with  hot  water  and  finally 
with  alcohol,  until  the  filtrate  runs  off  quite  colourless. 
The  purified  dyestuff  is  insoluble  in  water  and  alkalis. 
The  condensation  may  be  accelerated  and  sulphonation 
reduced"  by  adding  substances  such  as  boric  acid, 
pyrosulphate  or  sulphur  to  the  mass.  These  dyestuffs 
are  substitution  products  of  thioindigo. — A.  B.  S. 

[Thioindigo]     dyestuffs  ;     Dark    green-black,    dark    blue- 

violet,  and  red  vat .     K.  Shirmacher,  R.  Leopold, 

B.  Dcicke,  and  A.  Brunner,  Assignors  to  Farbwerke 
vorm.  Meister,  Lucius,  und  Briining,  Hochst  on  the 
Maine,  Germany.  U.S.  Pats.  881,157,  881,158,  and 
881,159,  March  10,  1908. 

See  Eng.  Pats.   1472  and  2592  of  1907;    this  J..   I'iDT. 
1235,  and  1908,  71.—  T.  P.  B. 

/'//« ■stuffs;    Manufacture  of  vat  [thioindigo] .     Farb. 

wcrke    vmin.    Meister.    Lucius,    mid    Briining.       Fr.    Pat 

383,515,  Jan.  9,  1907. 
Sick  U.S.   Pats.  887,679  and  868,296   of    1907  ;     this   J., 
1907,  1  km  and  1 L96. -T.  V.  B. 

Sii/jihiiriscd    dyestuffs    and     manufacture    thereof.      A.     (!. 

Blozam,  London.  Prom  Act,  Ges.  f.  Anilinfabr., 
Berlin.     Eng.  Pat.  7148,  March  26,  1907. 

See  U.S.  Pat.  804,044  of  1907;  this  J.,  1907,1044.— T.  P.  B 
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At    dyestuffs ;     Manufacture   of    new    red   .     A.    G. 

Bloxam,    London.     From    Act.-Ges.    f.    Anilin-Fabr., 
Berlin.     Eng.  Pat.  8729,  April  16,  1907. 

The  tetrazo-eom  pound  of  a  mono-  or  poly-sulphonic 
acid  of  />./>-diaminophonyl  ether  is  diazotised  and  combined 
with  o-naphthol.  The  products  thus  obtained  dye 
un mordanted  wool  in  an  acid  bath,  producing  red  shades 
which  arc  \erv  fast  to  milling. — P.  F.  0. 


Azo   dyestuff;     Red and  process  of  making  same. 

H.  Geldermann.  Gross- Lichterfelde-Ost,  Assignor  to  Act. - 
Ges.  f.  Anilinfabr..  Berlin.  Q.S.  Pat.  880,292,  Feb.  25, 
1908. 

See  Eng.  Pat.  8729  of  1907  ;   preceding.— T.  F.  B. 

Tetrazo   dyestuff;     Yellow and   process   of   making 

same.  H.  Geldermann.  Gross-Lichterfelde-Ost,  Assignor 
to  Act.-Ges.  f.  Anilinfabr.,  Berlin.  U.S.  Pat.  880,293, 
Feb.  2.').  1908. 

See  Eng.  Pat.  7147  of  1907  ;   this  J.,  1908,  156.— T.  F.  B. 

Indophenol-like    condensation   products;     Manufacture   of 

.     Chem.   Fabr.  vorm.  Weiler-ter  Meer,  Uerdingen 

a/Rhein,  Germany.  Eng.  Pat,  13,428,  June  10,  1907. 
Under  Int.   Conv.,  June  27,  1906. 

See  Fr.  Pat.  378,655  of  1907  ;  this  J.,  1907,  1135.— T.  F.B. 

Condensation    products    of    gallocyanines    with    amines  ; 

Manufacture  of  .     Farbwerke  vorm.    L.    Durand, 

Hugenin    und    Co.,    Hiiningen   i/E.,    Germany.     Eng. 

Pat.  15,138,  July  1,  1907-     Under  Int.  Conv.,  Nov.  19, 

1906. 
See  Fr.  Pat,  378,923  of  1907  ;  this  J.,  1907,  1194.— T.F.B- 

Azo    colouring    matters ;     Manufacture   of .     J.    Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik.  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  19,479,  Aug.  30,  1907. 

See  Fr.  Pat.  381,107  of  1907  ;  this  J.,  1908,  117.— T.  F.  B. 

.-1  n th  raq  u inone  derivatives  ;  Production  of .     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  383,286,  Oct,  25, 
1907.  Under  Int.  Conv.,  June  22,  and  Sept.  20,  1907. 
When  such  anthraquinone  derivatives  as  consist  of  two 
anthraquinone  nuclei  united  by  one  or  two  imino-groups 
and  containing  at  least  one  amino-group  (free  or  mono- 
substituted)  in  the  ortho-position  with  respect  to  a  carbonyl 
group,  are  treated  with  glacial  acetic  acid  or  acetic 
anhydride  in  presence  of  fuming  or  concentrated  sulphuric 
acid,  dyestuffs  are  obtained  which  dye  cotton  from  a 
hydrosulphite  vat  in  blue  shades. — J.  C.  C. 

Tetrazo-dyestuff ;     Production    of    a .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Fr.  Pat.  383.128,  Oct.  19, 
1907.     Under  Int.  Conv.,  April  10,  1907. 

wi-Dichlorobenzidine    is     tetrazotised    and     combined 

with  3-naphthol-3:6-disulphonic  acid  in  alkaline  solution. 

The  dyestuff  obtained  gives  red  shades  on  wool  which  are 

very  fast  to  milling  and  light. — J.  C.  C. 

Monoazo-dyesluffs ;  Production  of  blue .  Farben- 
fabr. vorm.  F  Baver  und  Co.  Fr.  Pat.  383,169,  Oct.  21, 
1907.     Under  Int.  Conv.,  April  16,  1907. 

p-AMixo-m-CHLOBODiALKYLANiLiNES  (in  particular 
p-amino-m-chlorodimethylaniline,  m.pt.  42°  C,  and 
p-amino-m-chlorodiethylaniline,  b.pt,  285°  C.)  are  diazo- 
tised and  combined  with  chromotropic  acid  (1  : 8-di- 
hydroxynaphthalene-3  : 6-disulphonic  acid)  in  caustic 
alkaline  solution.  The  monoazo-dyestuffs  produced  dye 
wool  in  pure  blue  shades  fast  to  alkalis  and  light. — J  C.  C. 

Ozazine  dyestuff  ;  Production  of  a  new .  Farben- 
fabr. vorm.  F.  Bayer  und  Co.  Fr.  Pat.  383,190,  Oct.  22, 
1907.     Under  Int.   Conv.,   May  21,   1907. 

p-NiTBOSo-m-CHi.ORODiETHYLANiLiNE  is  condensed  with 
gallamic  acid  in  alcoholic  solution.  The  dyestuff  pro- 
duced is  a  black  powder  dissolving  in  concentrated  sul- 
phuric acid  with  a  violet  coloration.  The  leuco-compound 
is  obtained  by  treatment  with  sodium  bisulphite  and 
produces  pure  greenish-blue  shades  on  a  chrome  mordant. 

—J.  C.  C. 
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Silk  weighting  ;    Determination  of E.   Ris  ten  part 

Farber-Zeit.,  1908,  19,  34—36,  53—56. 
By  treating  the  samples  of  weighted  silk  with  a  10  per 
cent,  solution  of  hydrochloric  acid  and  N/1  solution  of 
potassium  hydroxide,  organic  weighting  matter  is  stated 
to  be  quantitatively  removed  ;  the  quantity  of  mineral 
matter  applied  to  the  silk  is  arrived  at  from  the  ash 
determinations.  To  ascertain  the  effect  of  the  weighting, 
the  strength  and  elasticity  of  the  silk  were  measured  after 
the  different  treatments.  When  freed  from  the  foreign 
substances,  the  silk  was  found  to  regain  its  original  elas- 
ticity.—S.  H.  H. 

Carbonisation  of  rags.     R.  Schwarz.     Farber-Zeit.,  1908 

19,  66—68,  87—91. 
Sulphuric  acid  was  first  used  to  destroy  the  vegetable 
matter  in  rags  in  order  to  separate  the  wool  ;  but  during 
the  last  ten  years  a  number  of  other  carbonising  agents 
have  been  introduced.  The  rags  are  cleansed  mechanic- 
ally by  means  of  a  shaker  and  sometimes  washed  with 
dilute  soap  solution  and  then  with  water.  They  are  next 
steeped  in  sulphuric  acid  of  from  4°  to  5°  B.  contained  in 
a  lead-lined  tank.  They  are  left  in  the  acid  for  30  mins., 
drained,  hydro-extracted,  and  placed  in  the  carbonising 
stove  ;  the  material  is  left  here  for  30  mins.  The  car- 
bonising vat  is  re-set  by  adding  sulphuric  acid ;  on 
account  of  the  impurities  which  collect  in  the  vat,  the 
hydrometer  cannot  be  used  to  indicate  the  strength  of 
the  solution.  Sodium  bisulphate  is  as  good  a  carbonising 
agent  as  sulphuric  acid  for  some  purposes  ;  it  is  cheaper 
than  the  acid,  but  has  to  be  used  in  more  concentrated 
solution  and  left  a  longer  time  in  contact  with  the  rags 
in  order  to  ensure  perfect  penetration.  Hydrochloric  acid 
gas  is  also  much  used  for  carbonising  ;  details  and  a 
sketch  of  an  apparatus  used  for  the  purpose  are  given. 
Aluminium  chloride  is  also  used  ;  in  contact  with  "water 
it  gives  off  hydrochloric  acid  gas  which  at  the  temperature 
of  the  action  is  a  strong  carbonising  agent.  The  wool, 
however,  becomes  coloured  at  a  temperature  of  130°  C, 
which  is  required  for  the  complete  decomposition  of  the 
chloride,  and  the  alumina  produced  in  the  action  has  to 
be  removed  from  the  wool  by  thoroughly  washing  in  weak 
hydrochloric  or  sulphuric  acid.  Wool  which  has  been 
treated  in  this  manner  is  liable  to  be  dyed  unevenly. 
Magnesium  chloride  decomposes  water  at  a  temperature 
of  150°  C,  and  has  been  used  for  carbonising.  Magnesium 
oxychloride  is  produced  during  the  action,  but  this  salt  is 
very  soluble  in  water.  Magnesium  chloride,  however,  is 
more  expensive  to  use  as  a  carbonising  agent  than  sul- 
phuric acid.  Other  carbonising  agents  have  been  used, 
but  the  author  recommends  the  use  of  sulphuric  acid  for 
small  works,  and  hydrochloric  acid  gas  for  large  works. 

— S.  H.  H.' 

Tendering  of  wool  during  dyeing,  v.  Kapff.  Farber- 
Zeit.,  1908,  19,  49—53,  69—74. 
Loose  wool  was  dyed  in  open  pans  both  in  the  laboratory 
and  on  the  large  scale.  Samples  of  the  undyed  wool  and 
of  thafc  dyed  with  different  dyestuffs  were"  spun  in  the 
same  machine,  when  it  was  found  that  the  wool  which  had 
been  treated  with  potassium  bichromate  could  not  be 
spun  so  fine  as  the  other  samples.  The  fineness  to  which 
the  wool  can  be  spun  gives  a  good  idea  of  the  strength 
of  the  fibre.  Yarns  of  the  same  counts  were  then  made 
from  the  different  samples  of  wool  and  their  tearing 
strains  determined.  A  table  given  shows  that  indigo-dyed 
wool  is  as  strong  as  the  original  fibre,  whereas  the  treat- 
ment with  alkali  bichromates  causes  a  considerable 
tendering.  This  is  said  to  be  due  to  the  oxidation  of  the 
wool  and  is  particularly  noticeable  in  cases  where  the  wool 
has  been  after-chromed.  By  using  formic  acid  instead  of 
acetic  or  sulphuric  acids  along  with  the  bichromate,  the 
tendering  is  considerably  decreased.  Wool  which  had 
been  chromed  either  before  or  after  dyeing  was  found  not 
to  felt  so  well  as  the  other  samples  did.   In  further  experi- 
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merits  the  author  shows  that,  in  many  cases,  woollen  yarn 
dved  in  open  vessels  is  stronger  than  if  dyed  in  machines. 

— S.  H.  H. 

Adsorption  ;    Experimental  examination  of   Gibb's   theory 

of  surface-concentration   regarded   as  the   basis  of . 

An  application  to  the  theory  of  dyeing.  W.  C.  M.  Lewis. 
Phil.  Mag.  1908,  [vi.],  15,  409—526. 
The  author  has  measured  the  decrease  of  interfacial  tension 
of  aqueous  solutions  of  Congo  Red  and  Methyl  Orange 
respectively  used  in  conjunction  with  a  hydrocarbon  oil. 
The  conclusion  is  drawn  that  substantive  dyeing  must,  be 
more  or  less  an  adsorptive  process,  and  it  is  suggested 
that  the  actual  mechanism  of  dyeing  consists  first  in 
adsorption  and  afterwards  coagulation,  possibly  due  to 
'"  colloidal  neutralisation."  There  may  finally  be  some 
degree  of  chemical  combination  which  varies  from  case  to 
case. — J.  C.  C. 

Indigo  ;  Discharging by  means  of  hydrosulphite- 
formaldehyde.  R.  Aubert.  Sealed  note  1588,  Dec.  23, 
1905.  Bull.  Soc.  Ind.  Mulhouse,  1907,  77,  419—422. 
The  most  simple  method  for  discharging  indigo  with 
hydrosulphites  is  to  print  on  a  mixture  of  6  parts  of  hydro- 
sulphite-formaldehyde  (e.g.,  Hydrosulphite  NF)  and 
4  parts  of  gum  thickening.  After  printing,  dry,  age,  and 
give  a  passage  of  one  minute  through  a  bath  at  95°  C. 
containing  lO  grms.  of  caustic  soda  of  48°  B.  per  litre,  or 
through  a  boiling  bath  of  sodium  carbonate,  then  sour, 
wash,  and  soap  at  95°  C.  A  bath  of  sodium  bisulphite 
may  be  interposed  between  the  ageing  and  the  alkaline 
bath.  White  discharges  are  also  produced  by  printing 
with  40  parts  of  hydrosulphite  powder  (B.A.S.F.),  5  parts 
of  caustic  soda  of  48°  B.,  and  55  parts  of  a  thickening 
prepared  from  4  parts  of  British  gum  and  0  parts  of  a 
saturated  solution  of  common  salt.  In  this  case  steaming 
is  omitted,  the  after-treatment  consisting  in  a  passage 
through  a  solution  of  sodium  carbonate  and  a  final 
washing  in  hot  water.  A  third  method  is  to  print  with 
a  paste  made  from  20  parts  of  hydrosulphite  NF  cone. 
(M.L.  and  B.),  20  parts  of  gum  thickening,  42  parts  of 
zinc  white  or  "  snow  white,"  and  18  parts  of  a  saturated 
solution  of  bisulphite-acetone,  the  latter  being  prepared 
by  adding  slowly,  in  the  cold,  250  parts  of  90  per  cent. 
acetone  to  400  parts  of  commercial  bisulphite.  The 
after-treatment  is  the  same  as  in  the  case  of  the  hydro- 
sulphite powder  discharge. — R.  B.  B. 

Thio-indigo  red  ;    Discharging by  means  of  hydro- 
sulphite-formaldehyde    and    caustic    soda.     J.    Frossard 
and  H.  Fleisher.    '  Sealed  note  1694,  Jan.  4,  1907.    Bull. 
Soc.  Ind.   Mulhouse,   1907,  77,  422—423. 
The   authors   describe   a    method   for  discharging   Thio- 
indigo   Red  or  a  combination   of  this  colouring   matter 
with  indigo.     A  perfect  white  is  produced  by  printing  with 
hydrosulphite-formaldehyde  with  the  addition  of  caustic 
aoda,  ageing  for  3 — 4  minutes,  passing  through  boiling 
water    containing    a    small    quantity    of    hydrosulphite- 
formaldehyde,  and  soaping  at  65 — 75°  C. — R.  B.  B. 

Indigo  and  Thio-indigo  Red  ;    Discharging by  means 

of  hydrosulphite-formaldehyde.  (Report  on  the  above 
communications.)  M.  Battegay.  Hull.  Soc.  Ind.  Mul- 
house, 1907.  77,  423— 42(i. 
Sodium  sulphoxylate-formaldehyde  with  or  without  the 
addition  of  bisulphite-acetone  discharges  indigo  to  a 
perfect  white,  but  it  is  doubtful  if  the  method  offers  any 
advantages  over  the  chromatc  and  chlorate  discharges) 
since  in  these  there  is  no  necessity  to  take  precautions 
against  a  possible  re-formation  of  the  blue.  Hydro- 
sulphite in   powder  possesses  (lie  disadvantage  of  tending 

to  scratch  the  printing  rollers.    The  author  considers  Hie 

hydrosulphite-formaldehyde  discharge;  as  likely  to  render 
excellent-  service  in  tin;  case  of  Thio-indigo  lied,  which 
cannot  be  discharged  by  other  methods;  he  also  finds 
the  proeess  applicable  for  discharging  Thio-indigo  Scarlet. 
[ndanthrene  colours  and  sulphur  dyestuffs  cannot,  be 
discharged  in  this  way;  this  may  be  attributed  to  t lii- 
fact  that  their  products  of  reduction  have  a  much  greater 
affinity  for  the  fibre  at  a  high  temperature  than  those  of 
indigo  or  Thio-indigo  Red.  —  R.  H.  B. 


Discharges  ;  Coloured on  azo  grounds  with  sulph- 
oxylate-formaldehyde and  basic,  dyestuffs.  E.  Justin- 
Miiller.  Sealed  Note  1686,  Dec.  18,  1906.  Bull,  Soc. 
Ind.  Mulhouse,  1907,  77,  428—432. 

The  author  has  obtained  better  coloured  discharges 
on  diazotised  or  developed  substantive  colours  or  ice 
colours  (Paranitraniline  Red,  etc.),  by  padding  the  dyed 
material  in  potassium  ferrocyanide  solution  and  sub- 
sequently adding  a  zinc  compound  to  the  hydrosulphite 
discharge  paste.  Even  without  the  treatment  with 
ferrocyanide,  the  addition  of  zinc  oxide  or  sulphate  to 
the  discharge  colour  tends  to  fix  the  basic  dyestuff. 
but  faster  colours  result  from  the  introduction  of  the 
prussiate  bath.  In  most  cases  a  strength  of  20  grins, 
of  ferrocyanide  per  litre  suffices,  and  the  discharge  colour 
may  contain  up  to  60  grms.  of  zinc  sulphate  crystals 
per  litre  ;  an  excess  beyond  this  retards  the  action  of 
the  hydrosulphite.  If  zinc  oxide  be  used,  an  excess 
has  no  unfavourable  effect,  but  with  the  sulphate,  the 
printing  colour  has  a  better  consistency. — R.  B.  B. 

Mud  from  hemp  retting  ;     Manurial  value  of  the  -. . 

G,  A.  Calabresi.     See  XV. 

Patents, 

Textile  products  obtained  with  cotton  or  other  celluloses 
treated  in  the  form  of  fibres,  yarns,  or  fabrics.  C.  F. 
Cross  and  J.  F.  Briggs,  London.  Eng.  Pat.  5016, 
March  1,  1907. 

See  Fr.  Pat.  383.064  of  1907  ;    following.— T.  F.  B. 

Textile  products  prepared  from  cotton  or  other  cellulose 
substance  treated  either  in  the  form  of  fibres,  yarns,  or 

fabric ;     New -.     C.    F.    Cross   and   J.    F.    Briggs. 

Fr.  Pat.  383,064,  Sept.  27,  1907.  Under  Int.  Conv.. 
Mar.  1,  1907. 
The  cellulose  is  converted  into  its  lower  acetylated 
derivatives  without,  appreciable  alteration  of  its  textile 
qualities.  These  products  are  not  dyed  by  the  direct 
cotton  dyestuffc.  Process. — To  obtain  an  increase  of 
weight  of  about  25  per  cent.,  the  completely  dried  cotton 
is  treated  with  the  following  solution  so  as  to  absorb 
twice  its  own  weight.  Acetic  anhydride,  42  parts  by 
weight:  acetyl  chloride,  115  parts;  glacial  acetic 
acid,  50  parts  ;  and  calcined  zinc  oxide  6-5  parts.  The 
saturated  cellulose  is  then  placed  in  a  closed  vessel 
and  heated  for  36 — 48  hours  at  a  temperature  of 
35° — 40°  C.  The  cellulose  is  then  washed  with  water  to 
remove  soluble  substances. — A.  B.  S. 

Artificial  silk;     Manufacture  of  , .       E.   J.    B.   G.   J. 

Huwart.     Fr.  Pat.  383,555,  Jan.    10,   1907. 

Nitrocellulose  is  dissolved  in  substances  belonging 
to  the  class  of  aoetals  of  the  fatty  series  or  in  their  chlorine 
or  bromine  derivatives,  or  in  the  aldehydes  or  ethers 
derived  from  those  aoetals.  This  class  of  substances  is 
characterised  by  the  presence  of  an  aldehyde  radical 
combined  with  two  similar  or  different  alkyl  radicals, 
as  for  example  in  the  compounds,  CH.,(OCH.,)3  and 
(',H4(OCH:i)(OC;H,)-  These  compounds  may  be 
employed  alone  or  in  methyl  or  ethyl  alcohol  solution. 

—A.  B.  S. 

Flax  lint ;     Preparation  of  a  textile  material  front . 

A.  EC.  iM.  Rousseau.     Fr.  I'at.  383,062,  Sept.  25,  1907. 
Under  Int.  Conv..  Sept.  26,  1006. 

Thk  Max  lint  is  first  treated  with  a  bleaching  and  degum- 
ming   bath   prepared  as  follows,     lit  kilos,    of   chloride 

of  lime  are  mixed  with  Kill-  120  litres  of  water  and  a 
solution  of  12  kilos,  of  potassium  carbonate  in  20  l<» 
litres  of   hot    water   is  added.      To   prepare   the   bleaching 

bath,  ">  litres  of  this  solution  of  potassium  hypochlorite 

an'  added  to  111(1  litres  of  cold  Water.  The  flax  is  kept 
in  this  bath,  the  temperature  of  which  should  not   exceed 

75°  C  until  the  bleaching  appears  to   be  finished,  and 

then  Weil  rinsed  in  hot  and  cold  water.  It  is  next,  treated 
in  a  bat  h  containing  sufficient  sodium  sulphite  to  neutralise 
the  chlorine  of  the  last  bath  and  with  30  per  cent,  (on  the 
weight   of    material)    of    a    soap    prepared    from    28    parts 
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of  margarine,  72  parts  of  oleine.  4  parts  of  sodium  car- 
bonate and  4,v;>  parte  of  water.  After  1  hour's  treatment 
in  this  bath  at  the  ordinary  temperature,  the  material 

is  rinsed  with  h"iliiiLr  and  POM  water.  It  is  then  immersed 
!  -4  hours  in  a  solution  containing  50,  per  cent,  of 
its  weight  of  the  above  soap  and  3 — 5  per  cent,  of  sodium 
carbonate  and  sodium  thiosulphate  at  a  temperature 
of  90° — 95°0.  After  again  rinsing  in  boiling  and  also 
in  eold  water,  the  material  is  treated  at  the  ordinary 
temperature  in  another  rather  weaker  soap  bath  con- 
taining .'?0  per  eent.  of  soap.  I?  per  cent,  of  sodium  bi- 
sulphite and  2  per  eent.  of  sodium  carbonate  calculated 
on  the  weight  of  the  material.  After  another  rinsing  the 
material  is  given  a  final  treatment  with  water  con- 
taining a  little  amy]  aeetate.  which  removes  the  remaining 
impurities  and  gives  the  fibre  a  brilliant  lustre.  It  is 
then  rinsed  in  eold  water  and  dried.  The  fibre  obtained 
«.in  l>e  spun  to  very  tine  counts. —  A.  B.  S. 

CeUuloti    in    aqueous   solutions;      Manufacture,   of   bodies 

from .     I..  Ountz.     Fr.  Pat.  383,411,  Oct.  29.  1907. 

lx  forming  solid  products,  such  as  artificial  silk  or  horse- 
hair, from  solutions  of  cellulose  in  aqueous  solvents, 
the  cellulose  solution  is  first  caused  to  pass  from  the 
delivery  orifices  through  a  medium  in  which  it  may 
be  moulded  to  the  desired  shape  but  not  coagulated, 
and  theme  directly  into  a  bath  which  rapidly  solidifies 
the  moulded  cellulose.  The  moulding  medium  may  be 
either  gaseous.  e.g..  the  air,  or  a  liquid,  such  as  acetone, 
benzene,  petroleum,  carbon  bisulphide,  oil,  turpentine, 
etc.  This  moulding  liquid  may  be  contained  in  the  same 
vessel  as  the  coagulating  liquid,  on  which  it  floats  as  a 
superficial  layer. — J.  F.  B. 

CeUulooe  ;     Regeneration  of  liquids  which  have  been   Used 

tor  the  coagulation  of [Cuprammonium  process]. 

L.  Cunt?.  Fr.  Pat.  383,412,  Oct.  29,  1907 
In  the  manufacture  of  solid  bodies  from  cellulose  dis- 
solved in  cuprammonium,  the  coagulating  bath,  whether 
alkaline  or  saline,  ultimately  becomes  charged  with 
compounds  of  copper  and  ammonia  and  ceases  to  yield 
brilliant  products.  According  to  this  invention  the 
copper  compounds  may  be  removed  from  these  baths 
by  treating  the  liquid  with  a  substance  such  as  oil-seed 
cake,  seed  husks,  cereal  grains  or  their  husks,  fresh  or 
dried  fruit,  any  raw  or  manufactured  product  containing 
starch,  or  finally  with  starch  itself.  These  substances 
rapidly  absorb  the  copper  from  the  liquid,  which,  after 
driving  off  the  ammonia  by  ebullition,  is  regenerated 
for  further  use. — J.  F.  B. 

'lose    [Cuprammonium    solution.*]  :      Precipitation    of 

by  means  of  saline  solutions.     L.  Cuntz*     Fr.  Pat. 

383.413.  Oct.  29,  1907. 
far  the  manufacture  of  artificial  silk  from  cupramirioifium 
solutions  of  cellulose,  specially  favourable  results  as 
regards 'lustre  and  strength  are  obtained  by  the  use  of 
a  coagulating  bath  consisting  of  a  very  concentrated 
solution  of  sodium  hydroxide.  According  to  this  inven- 
tion, results  equally  satisfactory  are  afforded  by  a  coagu- 
lating bath  containing  only  a  small  proportion  of  alkali 
hydroxide  together  with  a  large  proportion  of  a  chloride 
of  an  alkali  or  alkaline-earth  metal.  Suitable  baths  are 
prepared  by  dissolving  30  parts  of  sodium  or  calcium 
chloride  and  3  parts  of  sodium  hydroxide  in  100  parts 
of  water.— J.  F.  B. 

Textile  materials  ;     The  carbonising  of .      H.   Schirp, 

Barmen,  Germany.     Eng.  Pat.  18,156,  Aug.  10,  1907. 
Fr.  Pat.  380,737  of  1907  ;  this  ■).,  1908,  69.— T.  F.  B. 

Bleaching  and  scouring   vegetable   awl   animal   fibres   awl 

fabric;      Electrolytic  apparatus   for .     A.    Dasson- 

ville,  Paris.     Eng.   Pat.  4910,  Feb.   28,   1907. 

Sek  Fr.  Pat.  363,866  of  1906  :  this  J.,  1906,  926.— T.  F.  B. 

ring,  bleaching,  dyeing  and  the  like  treating  spun  or 

manufactured-    fibrous    materials  ;      Machine    for . 

C  Hall.  Eccles.  and  H.  O.  Brandt,  Manchester.     Eng. 
Pat,  4963,  Mar.   1,  1907. 
Inside   a   dye-vat,   a,    is   arranged   a   hollow    perforated 
rotary   drum,    l>,    one   end   of   which    is    provided    with    a 


fast  and  loose  pulley,  whilst  the  other  end  is  in  connection 
with  a  centrifugal  pump.  From  the  beam,  m,  the 
material  to  be  treated  passes  over  an  opener,  o.  then 
through  the  liquor  in  the  vat,  under  one  or  more  guide 
rollers,  p.  and  is  finally  wound  on  the  drum.  b.  The 
liquid  contained  in  the  vat  is  drawn  through  the  material 
into  the  interior  of  the  perforated  drum,  b,  by  the  pump 
and  is  then  redelivered  into  the  vat,  Screw-plugs  are 
provided  for  closing  those  perforations  in  the  surface 
of  the  drum  which  are  not  covered  by  the  fabric  under 
treatment.— P.  F.  C. 

Bleaching  cotton  :     Apparatus  for .     J.   B.  Brennan, 

Sherman,  Tex.     U.S.  Pat,  880,005,  Feb.  25,  1908. 

The  material  to  be  treated  is  introduced  into  the  upper 
part  of  a  closed  bleaching  chamber,  and  falls  on  to  the 
uppermost  of  a  series  of  endless  bands,  each  of  which 
travels  in  an  opposite  direction  to  the  adjacent  ones. 
When  it  has  been  carried  across  the  chamber,  the  cotton 
is  automatically  dropped  on  to  the  next  lower  carrier  and 
so  on  until  the  last  carrier  leads  it  to  "  condensing  rollers  " 
which  deliver  it  from  the  machine.  The  bleaching  is 
effected  by  means  of  a  gaseous  bleaching  agent  which 
enters  near  to  the  bottom  of  the  chamber.— P.  F.  C. 

Mercerising  processes  ;  Concentration  of  diluted  lyes  in 
convection  with .  L.  Wallaeh,  Miilhausen,  Ger- 
many.    Eng.  Pat.  18,312,  Aug.  13,  1907. 

Soda  lye  of  2°  B.  is  run  into  an  ordinary  steam  boiler 
of  any  "construction  and  the  boiler  is  worked  in  the  usual 
way. "  The  steam  under  pressure,  which  is  thus  generated, 
is  used  for  ordinary  purposes  after  having  passed  a  steam 
separator.  When  the  lye  has  reached  a  concentration  of 
15—30°  B.,  it  is  run  out  of  the  boiler  and  used  again  for 
mercerising. — P.  F.  C. 

Wool,  woollen  goods,  mixed  goods  or  union  fabrics  ;  Treat- 
ment of with  oxidising  agents.      F.   H.   Kaiiimerer, 

Hochst  am  Main,  Germany.     Eng.  Pat.   5612,  Mar.  8, 
1907. 

Wool,  in  the  form  of  loose  wool,  woollen  goods,  or  in 
union  Fabrics,  is  treated  with  a  soluble  permanganate  or 
manganate  in  the  presence  of  sufficient  acid  to  prevent 
the  formation  of  hydrated  manganese  peroxide.  By  this 
treatment  the  wool  becomes  less  liable  to  felting  and 
acquires  an  increased  affinity  for  dyestuffs. — P.  F.  0. 

Dyeing  wool  and  woollen  fabrics.    J.  Schneider.  Galashiels, 
N.B.     Eng.  Pat.  6152,  Mar.  14,  1907. 

Yarns  or  fabrics,  made  of  wool  or  any  other  animal 
Hbrc.  are  treated  with  a  solution  of  caustic  alkali,  of  not 
more  than  32°  T.,  at  a  temperature  of  5°— 10°  C.  The 
goods  are  then  well  washed  and  dyed  in  the  ordinary 
manner.  The  caustic  alkali  may  be  replaced  by  sodium 
sulphide,  sodium  silicate,  or  potassium  sulphide.— P.  F.  0. 
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Vegetable  fibres ;    Treatment  of to  produce  varying 

effects  in  dyeing.     J.  Schneider,  Galashiels,  N.B.     Eng. 
Pat.  3045,  Feb.  14,  1907. 

Vegetable  fibres  are  treated  with  a  mixture  of  sulphuric 
and  nitric  acids,  containing  less  than  25  per  cent,  of  water. 
As  a  result  of  this  treatment  a  nitrate  of  cellulose  is  formed 
which  is  capable  of  resisting  direct  cotton  colours,  but 
has  an  affinity  for  basic  dyestuffs.  If  the  acid  mixture 
contains  more  than  25  per  cent,  of  water,  the  action  is 
reversed  and  a  largely  increased  affinity  for  direct  cotton 
dyestuffs  is  imparted  to  the  fibres.  The  nitric  acid  in 
the  acid  mixtures  may  be  replaced  by  any  organic  or 
inorganic  acid  which  is  not  decomposed  nor  expelled  from 
the  solution  by  sulphuric  acid. — P.  F.  C. 

Cotton  mixed  with  wool  or  silk  ;  Dyeing with  sul- 
phurised dyestuffs.  O.  Imray,  London.  From  Soc. 
Chem.  Ind.  in  Basle,  Switzerland.  Eng.  Pat.  13,948, 
June  17,  1907. 

In  dyeing  cotton  piece  goods  with  sulphurised  dyestuffs 
at  low  temperatures,  silk  or  woollen  effect  threads  can  be 
protected  from  the  action  of  the  dyestuff  by  the  addition  of 
blood  or  diastafor  or  mixtures  of  the  two  substances 
to  the  dye-bath.  The  process  can  be  applied  to  the 
dyeing  of  half-woollen  goods  with  sulphurised  dyestuffs, 
and  for  this  purpose  the  wool  is  first  dyed  in  an  acid  bath 
with  a  suitable  dyestuff,  the  cotton  being  afterwards 
dyed  with  a  sulphurised  dyestuff  in  a  bath  containing 
blood   or   diastafor. — P.  F.  C. 

Dyeing   apparatus.     L.    Pestree,    Haren,    Belgium.     U.S. 
Pat.  881,097,  March  3,  1908. 

See  Eng.  Pat.  17,240  of  1904  ;  this  J.,  1904, 1087.— T.  F.  B. 

Dyeing     machine.      J.     Sulzbach.       Fr.     Pat.      383,432, 
Oct.  30,   1907. 

See  U.S.  Pat.  871,370  of  1907  ;  this  J.,  1908,  119.-T.F.B. 

Acetylcellulose  ;    Process  for  the  dyeing  of  ■ — — .     Knoll 
und  Co.     Fr.   Pat  383,030,  Nov.   0,    1907. 

The  absorptive  power  of  acetylcellulose  for  dyestuffs  is 
much  increased  if  it  be  soaked  for  some  time  in  solutions 
of  various  organic  substances  such  as  aqueous  alcohol 
(50  per  cent.)  or  diluted  glacial  acetic  acid  at  the  ordinary 
temperature.  After  this  treatment  the  fibre  is  hydro- 
extracted,  rinsed,  and  dyed  in  the  ordinary  way.  The 
fibre  thus  treated  absorbs  basic  dyestuffs  readily  from 
an  aqueous  dye-bath  and  even  slightly  soluble  dyestuffs 
such  as  those  of  the  anthracene  series.  Acetylcellulose 
also  has  the  power  of  taking  up  various  amines  and 
phenols  or  their  derivatives  from  dilute  aqueous  solutions. 
The  solid  solutions  thus  obtained  may  be  utilised  to 
obtain  various  colours  on  the  fibre.  Example. — The 
acetylcellulose  fibre  is  soaked  for  three  hours  in  a  2  per- 
cent, aqueous  solution  of  aniline  and  then  diazotised  with 
an  acidulated  solution  of  nitrite,  and  developed  with  a 
2  per  cent,  solution  of  sodium  naphtholate,  thus  producing 
Soudan  I  on  the  fibre.  Or,  the  impregnated  material 
may  be  treated  warm  with  a  solution  of  bichromate  and 
hydrochloric  acid  and  Aniline  Black  produced.  Para- 
nitraniline  Red  can  be  produced  on  the  acetylcellulose 
fibre  cither  by  Boaking  the  fibre  in  a  0*6  per  cent,  solution 
of  /3-naphthol  and  then  developing  in  a  solution  of 
diazotised  pai  anitraniljne,  or  by  soaking  in  8  solution  of 
paranitraniline,  rinsing,  diazotising,  and  combining  with 
/•J-naphthol.—  A.  B.  8. 

Dyeing  or  printing  warps  and  yarns  of  all  kinds,  woven 

fabrics,    and   rarimis    Other    matirials    such    for    instnuri 
as  fell  and   paper,   by   mums   of  a   vacuum  ;    Processes 

of  -  —  and  apparatus  for  carrying  out  Ui<  process. 

().    Albert,    Oelsnitz,    Germany.     Eng.    Pat.  10,655, 
•July  20,  1907. 

SEEFr.  Pat.  381,120  of  1907  ;  this  J.,  1008,  1 19.-  T.  E.  B. 

Sul phnrisrd  dyestftfis  ;   Printing  —  ■ — .      0.  Imray,  London. 

From  Soc.  of  Chem.  End.  in  Basle,  Switzerland.     Eng. 
Pat.  24,978,  Nov.  1 1,  1907. 
Tub  general  application  of  sulphide  dyestuffs  in  printing 

has    been    difficult    OD    aCCOUnt   of    the    blackening    of     (he 


printing  rollers  by  the  dyestuff.  This  difficulty  can,  it  is 
claimed,  be  obviated  by  adding  to  the  printing  paste  a 
concentrated  solution  of  crystallised  sodium  sulphide  or 
a  very  strong  solution  of  caustic  alkali.  If  the  ^dyestuff 
contain  polysulphides.  it  is  advisable  to  add  sodium 
hydrosulphite  or  sulphoxylate  to  the  hot  and  strongly 
alkaline   printing   colour. — P.  F.  C. 

Fabrics  ;   Production  of  patterns,  designs,  or  other  similar 

markings  in .     C.  W.  Fulton,  Paisley.     U.S.  Pat. 

880,983,  March  3,  1908. 

See  Fr.  Pat.  350,188  of  1905  ;  this  J.,  1900,  17.— T.  F.  B. 

Indanthrene  and  sulphide  dyestuffs  ;    Process  for  printing 

with .        Badische     Anilin     und     Soda     Fabrik. 

Fr.   Pat.   383,533,   Oct.   31,    1907.     Under  Int.   Con  v., 

Oct.  7,  1907. 

In  the  printing  of  the  indanthrene  or  sulphide  dyestuffs 
with  tin  salt  or  tin  protoxide  and  an  alkali,  much  better 
results  are  obtained  if  alcohol  or  an  alcoholic  solution  of 
/3-naphthol  be  added  to  the  printing  paste.  Example. — 
100  grms.  of  Indanthrene  S  are  made  into  a  paste  with 
50  grms.  of  tin  protoxide  (50  per  cent,  paste),  50  grms.  of 
glycerin  are  added,  also  700  grms.  of  thickening  T,  and 
100  grms  of  a  30  per  cent,  alcoholic  solution  of  /3-naphthol. 
This  mixture  is  printed  on  the  fabric,  and  the  latter  dried, 
steamed  for  3 — 5  minutes  in  a  steamer  free  from  air, 
rinsed,  and  soaped.  Thickening  T  .  320  grms.  of  dextrin 
thickening  (3  :  2)  ;  340  grms.  of  gum  thickening  (1:1), 
and  1  litre  of  caustic  soda  lye  of  90°  T. — A.  B.  S. 

Sizing  and  drying  cops  ;  Apparatus  for .     W.  Moeller- 

Holtkamp,  Werden-on-Ruhr,  Germany.   Eng.  Pat.  0309, 
Mar.  15,  1907. 

The  cops  are  first  placed  on  conical  sieve-like  sockets 
which  are  laterally  mounted  on  a  central  pipe  common 
to  all.  The  pipe  is  then  introduced  into  a  casing  or 
boiler  which  is  connected  with  a  tank  containing  size, 
with  a  vacuum  vessel  and  with  a  heating  boiler.  The 
two  latter  can  be  placed  in  communication  with  an  air- 
pump.  By  means  of  the  pump,  the  size  is  drawn  up  the 
central  pipe  on  which  the  cops  are  mounted,  and  then 
through  the  cops  themselves.  When  the  size  has  risen 
in  the  boiler  above  the  level  of  the  uppermost  cops,  the 
pump  is  reversed,  and  the  size  is  forced  through  the  cops 
from  the  outside  to  the  inside  These  two  operations 
arc  alternately  repeated  until  a  completely  uniform 
impregnation  is  ensured.  The  size  is  then  finally  run 
back  into  the  reservoir  and  communication  is  established 
between  the  pump,  the  heating  reservoir  and  the  central 
casing  containing  the  cops.  Hot  air  is  then  circulated 
through  this  svstem  until  the  cops  are  thoroughly  dried. 

— p.'f.  c. 


Drying  yarn  and  textile  goods  ;    Machine  for .     A.  X. 

Marr,  Thorner.     U.S.  Pat.  881,002,  March  10,  1908. 
« 
See  Eng.  Pat.  19,508  of  1905  ;  this  J.,  1900,  924.— T.  P.  B. 


VI. -COLOURING    WOOD,    PAPER> 
LEATHER,    &c. 

Patent. 

<  '//iiiiue  h  uilii  r  :  Process  for  dyeing black.1-  \V.  Epstein. 

Ger.  Pat.  189,468,  March  1 1,  1906. 

Tin:  leather  is  treated  with  an  acid  solution  of  bichromate 

or  chromic  acid  and  "  aniline  .salt  "  or  salts  of  homologues 

of  aniline,  the  latter  being  present  in  such  excess  over 
the  theoretical  quantity  of  2  mols.  to  1  mol.  of  bichromate, 
thai  notwithstanding  the  dilution  of  the  batli  during  use, 
the  formation  of  Aniline  Black  proceeds  smoothly  and 
the  chromic  acid  is  eomplctely  reduced. — A.  S. 
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VII.— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

X it ric  oxide  end  oxygen  :     Union  of .     A.  Mandl  and 

F.  Rubs.     Z.  angew.  Chem.,  1908,  21,  486—491. 

Thk  authors  describe  experiments  from  the  results  of 
which  they  conclude  that  the  direct  union  of  nitric  oxide 
and  oxygen  to  nitrogen  peroxide  does  not  always  proceed 
almost  to  completion,  as  is  generally  stated,  but  frequently 
stops  far  short  of  this.  The  differences  observed  are  due 
not  so  much  to  the  condition  of  dryness  of  the  reacting 
-  as  to  the  origin  of  the  oxygen  employed.  With 
gen  prepared  from  the  air  by  Linde's  method  (fractional 
liquefaction  and  distillation),  the  reaction  proceeds  almost 
to  completion  (95-9 — 97-6  per  cent.!,  but  with  oxygen 
prepared  from  barium  peroxide  only  31 — 41  per  cent,  of 
the  nitric  oxide  is  converted  into  nitrogen  peroxide. 
With  oxygen  prepared  by  electrolysis  of  water,  almost 
complete  reaction  takes  place  if  the  oxygen  be  first  led 
over  palladium-asbestos,  but  if  tins  be  not  done,  the 
percentage  of  nitric  oxide  oxidised  is  less.  It  is  possible 
that  the  reaction  is  hindered  by  the  presence  of  ozone 
in  the  oxygen  prepared  electrolytiealiy  or  from  barium 
peroxide,  and  direct  experiments  showed  that  the  ozonisa- 
tion  of  the  oxygen  used  in  the  experiments  caused  the 
cessation  of  the  reaction  before  completion. — A.  S. 

Sulphates ;       New    method    for    determining    the    vapour 

pressures   of .     L.    Wohier,   W.   Pluddemann   and 

P.  Wohier.     Ber.,  1908,  41,  703—717. 

TnE  method  consists  in  heating  a  small  quantity  of  the 
sulphate  contained  in  a  platinum  tube  placed  inside  a 
porcelain  tube  in  an  electric  tube  furnace.  The  porcelain 
tube  communicates  with  a  straight  three-bulb  tube 
heated  by  a  steam-jacket,  and  the  bulb-tube  is  connected 
by  a  T-piece  with  a  pump  and  a  manometer.  The 
bulb-tube  is  first  exhausted  of  air  and  then  air  i3  intro- 
duced until  the  pressure  is  somewhat  below  the  vapour 
pressure  of  the  sulphate  at  a  given  temperature.  The 
sulphate  is  then  heated  to  the  given  temperature,  the 
porcelain  tube  put  into  communication  for  a  moment 
with  the  bulb-tube,  and  the  pressure  observed  on  the 
manometer.  The  pressure  in  the  bulb-tube  is  now 
slightly  increased  by  introduction  of  air,  and  the  opera- 
tions repeated  until  there  is  no  difference  of  pressure 
between  the  porcelain  tube  and  the  bulb-tube.  The 
manometer  reading  then  gives  the  vapour  pressure  of 
the  sulphate  at  the  temperature  in  question.  By  this 
method  anhydrous  ferric  sulphate  gave  the  following 
results  : — 

-  C 553         570         592         614         634         650 

Presaure  (mm.)  .         23  33  45  70         113         149 

'   C 660         680         690         699         707 

Prpssure  (mm.)  .       182         286         401         560         715  r 

The  results  obtained  with  a  partially  decomposed 
sulphate  of  the  composition,  Fe.,03,S03,  corresponded 
with  those  given  above,  showing  that  ferric  sulphate 
decomposes  directly  into  oxide  and  sulphur  trioxide, 
without  formation  of  a  basic  sulphate,  and  that  solid 
solutions  of  the  oxide  in  the  undecomposed  sulphate 
are  not  formed.  With  aluminium  sulphate  the  results 
were  : — 


C. 


572     621     681     702     720     731     742     748 

Pressure  (mm.)  ...       28       51     120     180     261     356     480     692 

Here  also  no  basic  sulphate  is  formed,  nor  does  the 
alumina  form  a  solid  solution  with  the  undecomposed 
sulphate. 

It  was  not  found  possible  to  prepare  anhydrous  normal 
chromium  sulphate,  but  an  anhydrous  basic  sulphate, 
Cr.,03,2S03,  prepared  by  heating  ordinary  chromium 
sulphate  in  a  current  of  carbon  dioxide  at  280°  C,  gave 
the  following  results  : — 

*  C • 312     335     350     372     389     400     410   415 

Pressure  (mm.)  ...       21       78     118     191     294     403     542  617 

By    heating    the    above-mentioned    basic    sulphate    at 

-460°  C.   a  more  basic  sulphate,  2Cr03,  3S03,  was 

produced,  which  had  the  following  vapour  pressures  : — 

*C 563     590     614     634     647     655     667     676 

Pressure  (mm.)  ...        10       39       41     142     270     358     517     642 


Anhydrous  copper  sulphate  gave  the  following  results  : — 

•  C 546     588     615     642     665     700     714     725     731 

Pressure  (mm,)      43       55       70       98     130     233     324     400     647 

The  vapour  pressures  of  basic  copper  sulphate, 
2CuQ,S03,  were  as  follows  : — 

°  C 650   685   705   725   763   800 

Pressure  (mm.)  92   122   142   168   256   454 

For  eerie  sulphate  the  values  were  : — 

!     °  C 361     393     431     443     460     464     476     482 

Pressure  (mm.)  ...       33       47       89     134     257     305     471     630 

At  500"  C.  the  vapour  pressure  was^l  atmosphere  and 
analysis  of  the  residue  after  heating  a  sample  of  the 
sulphate  until  the  weight  was  constant,  showed  that 
cerous  sulphate  is  formed  : 

2Ce(S04)a=Ce2(S04)8+808+0. 

The  vapour  pressures  of  the  cerous  sulphate  were  : — 

°  C 646         723         791         826         845 

Pressure  (mm.) 25  38  55         122         208 

°  C 861         873         884         891         903 

Pressure  (mm.)   308         408         506         580         723 

Thorium  sulphate  gave  the  following  results  : — 

°  C 575       610       660       698       720       755       785 

Pressure  (mm.)  .       16         32         44         80       144       198       344 

The  vapour  pressures  of  basic  titanium  sulphate, 
TiO 2,80*3,  were  : — 

°   C 468       490       530       550       560       570       580 

Pressure  (mm.)  .        13         14         28         85       238       448  >760 

A  more  basic  sulphate,  2Ti02,  S03,  gave  the  following 
results  : — 

I    °  C 524       574       580       590       600       610 

Pressure  (mm.)  15         60         86       214       394       592 

From  the  vapour  pressures  of  the  different  sulphates, 
the  sulphur  trioxide  partial  pressures  may  be  calculated, 
and  from  these,  the  heats  of  dissociation  of  the  sulphates. 
The  difference  in  the  vapour  pressures  of  different  sulphates 
may  also  be  applied  to  the  quantitative  separation  of 
metals.  This  method  is  applicable  to  the  separation  of 
iron,  aluminium  and  chromium  from  nickel,  cobalt  or 
zinc.     Zinc  sulphate  has  the  following  vapour  pressures  : — 

°  C 675       690       720       750       775       800 

Pressure  (mm.) 5  6         24         61       112       189 

The  weighed  sulphates  arc  heated  at  a  temperature  at 
which  the  vapour  pressure  of  one  amounts  to  1  atmosphere 
or  more,  whilst  the  vapour  pressure  of  the  other  is  con- 
siderably below  this.  When  constant  weight  is  attained, 
the  loss  in  weight  gives  the  quantity  of  sulphur  trioxide 
from  the  more  easily  decomposed  sulphate,  whilst  from 
the  residue  the  sulphate  of  the  second  metal  can  be 
dissolved  out,  and  the  metal  determined  by  any  suitable 
process  — A.  S. 

Borax;     Technical    manufacture   of .     M.    G.     Levi. 

Gaz.  chim.  ital.,  1907,  37,  II.,  502—577. 

After  referring  to  the  previous  methods  for  the  pre- 
paration of  borax,  the  author  describes  his  electrolytic 
process  (Ital.  Pat.  81,537).  The  method  consists  in  the 
electrolysis  of  solutions  of  boric  acid  and  sodium  chloride 
separated  from  one  another  by  a  porous  diaphragm. 
The  boric  acid  is  in  the  cathode  compartment,  and  the 
sodium  chloride  in  the  anode  compartment.  On  passing 
the  current,  the  sodium  ions  migrate  to  the  cathode  and 
unite  with  the  boric  acid  to  form  borax  :  chlorine  is 
evolved  at  the  anode  and  hydrogen  at  the  cathode.  Lead 
cathodes  and  iron  anodes  are  used,  whilst  the  diaphragms 
consist  of  Puckal  cells.  In  order  to  be  able  to  work 
with  stronger  solutions  of  boric  acid  than  would  be 
possible  at  the  ordinary  temperature,  the  electrolysis  is 
performed  at  GO— 70°  O— A.  S. 

Potassium    c/doride  ;     Solubility  of in    mixtures  of 

pyridine  and  water.  J.  Schroeder.  J.  prakt.  Chem., 
1908,  77,  267—208. 
POTASSIUM  chloride  is  practically  insoluble  in  anhydrous 
pyridine  ;  and  its  solubility  in  mixtures  of  pyridine  and 
water  is  proportional  to  the  percentage  of  water^in  the 
mixture.     The  temperature  of  experiment  was   10°  C. 

—J.  T.  D. 
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Metallic  silicates  ;   Production  of ,  in  the  wet  way.    E. 

Jordis.     J.  prakt.  Chem.,  1908,  77,  226—237. 

Sodium  silicate  and  solutions  of  metallic   salts;   Reactions 

between .     E.     Jordis    and    W.     Henins.      Ibid., 

238—261. 

Cupric,  ferrous,  and  ferric  salts  in  aqueous  solution  do 
not  react  with  sodium  silicate  according  to  the  usual 
equations  of  double  decomposition.  When  equivalent 
amounts  of  the  reagents  are  mixed,  an  acid  liquor  con- 
taining silica  is  produced,  and  the  filtrate  also  contains 
metal  in  varying  proportion.  Excess  of  either  component 
increases  the  amount  of  that  constituent  in  the  filtrate. 
With  ferric  chloride  especially,  the  filtrate  needs  a  con- 
siderable amount  of  alkali  to  neutralise  it,  and  considerably 
more  must  be  added  before  alkaline  reaction  is  produced 
— the  amount  is  roughly  proportional  to  the  amount  of 
silica  present.  By  warming,  neutralising,  or  adding  salt 
to  the  filtrates,  precipitates  of  very  varying  composition 
are  thrown  down.  In  many  cases  time  exerts  an  influence 
on  the  reaction  ;  some  of  the  freshly-formed  precipitates, 
too,  are  soluble  in  dilute  acids,  whilst  after  standing  some 
time  they  cease  to  be  so.  The  filtrates  run  through 
always  turbid  at  first,  and  only  clear  after  a  gelatinous 
layer  has  formed  on  the  filter.  Silicates  from  pure  ferrous 
salts  are  bluish-grey,  and  pass,  on  oxidation,  through 
green  and  brown  to  yellow.  Cupric  silicates  are  blue, 
becoming  green  when  dehydrated.  When  heated  with  the 
supernatant  liquid  the  precipitates  are  not  altered. 
Solutions  of  sodium  disilicate,  Na2Si205,  behave  exactly 
like  those  of  sodium  metasilicate,  Na.,SiOv — J.  T.  D. 


Zinc  salts  ;   Action  of  hydrogen  sulphide  on  alkaline  solu- 
tions of .     iL.   W.  McCay.     J.  Amer.  Chem.  Soc. 

1908,  30,  376—378. 

Zinc  sulphide  or  zinc  hydrosulphide  precipitated  from 
alkaline,  solutions  by  means  of  hydrogen  sulphide  is 
dissolved  again  if  the  action  of  the  gas  is  continued  for 
some  time.  Hence,  in  the  separation  of  manganese 
from  zinc  by  adding  an  excess  of  alkali  hydroxide,  filtering 
off  the  manganous  hydroxide,  and  precipitating  the 
zinc  in  the  filtrate  by  means  of  hydrogen  sulphide,  the 
whole  of  the  zinc  sulphide  may  be  redissolved  in  15  to 
20  minutes,  by  a  rapid  current  of  the  gas,  and  may 
conceivably  be  overlooked. — C.  A   M. 


Sulphides  and  double  sulphides.  A.  Ditte.  Ann.  Chim. 
Phys.,  1907,  [8|,  12,  229—277.  Chem.  Zentr.,  1908,  1, 
799—804. 

An  account  of  the  preparation  and  properties  of  mercuric, 
Stannous,  antimony,  bismuth,  copper,  silver,  and  gold 
sulphides  and  of  their  double  compounds  with  alkali 
sulphides,  as  also  of  stannous  sclcnidc  and  its  double 
compounds  with  alkali  sulphides  and  selcnidcs.  The 
mechanism  of  the  technical  preparation  of  cinnabar  by 
the  wet  process  is  explained,  as  follows  : — When  black 
mercuric  sulphide  is  digested  with  an  alkali  sulphide 
or  polvsulphide  solution,  a  certain  quantity  of  the  double 

sulphide,  5HgS,K28,5H20,  is  formed.   As  the  temperature 

gradually  rises,  this  i.-  partially  ilecoin posed  with  separa- 
tion of  red  crystalline  mercuric  sulphide.      On  now  cooling, 

a  further  quantity  of  double  sulphide  is  formed  from  the 
amorphous  mercuric  sulphide,  and  this  again  decomposes 
as  the  temperature  rises.     By  treating  excess  of  black 

mercuric  sulphide  with  excess  of  a,  dilute  solution  of 
potassium    sulphide,    and    allowing    to   stand    in    a   closed 

vessel  at,  the  ordinary  temperature,  the  variations  in 
temperature  during  day  and  night  suffice  to  gradually 
effect  the  solution  of  (he  whole  of  the  mercuric  sulphide 

and  its  separation  in  the  crystalline  form  by  means  of  the 
reactions    just    described.     1 1    is    generally    stated    that 

stannous  sulphide  IS  soluble  in  alkali  sulphides,  and  this 
is    utilised    for    its    separation    from    insoluble    sulphide.;-. 

Actually  both  the  solution  mid  the  residue  contain  tin. 
In  order  to  avoid  error  in  su<h  separations,  it  is  best  to 
use  ammonium  polysulphide  instead  of  ammonium 
sulphide.  -  A.  8. 


Ferrou*  hydroxide  ;  Oxidation  of by  cupric  hydroxide 

in  presence  of  ammonia.     H.  R.  Ellis  and  W.  H.  Collier. 
Chem.  News,  1908,  97,  121—122. 

The  results  of  these  investigations  upon  the  reaction 
between  copper  sulphate  and  ferrous  sulphate  in  presence 
of  ammonia  go  to  show  that  the  failure  of  the  ammonia 
test  for  copper  in  solution  is  brought  about  by  the  ferrous 
sulphate  present,  which  reduces  the  copper  to  cuprous 
compounds  and  becomes  itself  oxidised  to  the  ferric  state 
(compare  F.  Herrmann,  this  J.,  1907,  406  ;  also  Ellis  and 
Collier,  Proc.  Chem.  Soc.,  23,  235).  The  precipitate  in 
this  reaction  consists  of  ferric  hydroxide,  ferrous  hydroxide 
and  probably  basic  sulphates  of  copper  and  iron.  Using 
equivalent  quantities  of  copper  sulphate  and  ferrous 
sulphate  and  varying  quantities  of  ammonia,  the  authors 
find  that  on  exclusion  of  air,  the  oxidation  ceases 
after  a  time.  With  excess  of  ammonia  and  copper 
sulphate,  the  whole  of  the  iron  is  oxidised  in  a  few  minutes. 
It  is  also  found  that  the  freshly  precipitated  ferric 
hydroxide  is  quite  soluble  in  cold  dilute  sulphuric  acid 
but  becomes  partially  insoluble  after  prolonged  boiling 
in  water  or  drying  at  120°  C.  The  copper  dissolves  as 
cuprous  compounds,  and  the  ferrous  and  ferric  hydroxides 
dissolve  without  the  ferric  sulphate  being  reduced.  The 
reaction  between  iron  salts  and  copper  salts  in  presence  of 
ammonia  is  different  from  the  reaction  in  acid  solution, 
for  in  the  latter  case  "  copper  and  cuprous  salts  will 
reduce    ferric  compounds  on  prolonged  boiling." — W.  S. 

Hydrating  power  of  salts  in  solution.  Influence  of  one 
sail  on  another  in  the  same  solution.  H.  C.  Jones  and 
C.  M.  Stine.     Amer.  Chem.  J.,  1908,  39,  313—402.' 

The  authors  have  investigated  the  effect  of  one  salt 
possessing  hydrating  power  upon  the  hydrates  of  a  second 
salt  in  the  same  solution  by  determinations  of  the  freezing 
points,  conductivities,  and  number  of  grams  of  solvent 
in  a  litre  of  solution  of  the  various  salt  solutions  employed. 
In  the  more  concentrated  solutions  the  freezing  point  was 
reached  by  means  of  a  mixture  of  solid  carbon  dioxide  and 
alcohol,  the  temperatures  being  determined  with  alcohol 
thermometers.  For  more  dilute  solutions,  where  freezing 
mixtures  of  ice  and  sodium  chloride  were  used,  the  tem- 
peratures were  read  by  means  of  Beckmann  thermometers. 
Necessary  corrections  had  to  be  made  for  the  separation 
of  ice  and  consequent  increase  in  concentration.  Large 
under-cooling  was  obviated  by  inoculating  the  solution 
with  a  minute  particle  of  the  solid  phase  of  the  solvent. 
Conductivities  were  measured  by  the  method  of  Kohl- 
rausch  in  Jones  and  Bingham  conductivity  cells  (Amer. 
('hem.  J..  34,  481)  foi  dilute  solutions,  and  in  Jones  and 
(Jet  man  cells  (Z.  physik.  Chem.,  1903,  46,  254)  for  more- 
concentrated  solutions.  Formula'  are  given  for  calculating 
from  the  experimental  data  the  lowering  of  hydration 
in  a  binary  mixture  of  electrolytes. 

Prom  these  investigations  the  authors  conclude  that 
the  complexity  of  the  hydrates  formed  by  a  salt  is  a 
function  of  the  amount  of  water  present  as  solvent,  and 
thai  when  two  salts  are  present  in  the  same  solution,  the 
complexity  of  the  hydrates  is  somewhat  less  than  in 
separate  solutions  of  these  salts,  each  salt  tending  to 
dehydrate  the  other;  also  that  (he  dehydrating  power 
of  the  molecules  is,  in  some  cases,  probably  greater  than 
that  of  the  ions  into  which  these  molecules  dissociate. 
1 1  is  shown  that  the  conductivity  method  is  not  an  accu- 
rate measure  of  dissociation.  The  diminution  in  con- 
ductivity, when  two  electrolytes  arc  mixed,  is  probably 
not  only  due  to  suppression  of  ionisation  bul  also  to  a 
change  in  viscosity  of  the  solvent  and  to  a  change  in  bizo 
of  the  ionic  sphere  due  to  an  alteration  in  the  amount  of 
Water    which    the    ion    must    drag    with    it     through    t  lie 

soini ion.     W.  B. 

Aluminium  carbide  ;    Preparation  of .     C.  Matignon. 

Bull.   Soc   Chim.,    1908,   3.   355-  -361. 

Am  minium  carbide  maj  be  obtained  by  heating  B 
mixture  of  the  elements  in  a  Petrol  furnace.  Carbon 
in  the  form  of  lampblack,  is  intimately  mixed  with 
excess  <>f  aluminium  powder,  together  with  some  oil  of 
turpentine.  Reaction  is  complete  after  20  minutes' 
heating     Exoess  of  aluminium  is  removed  by  treating  (he 
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fused  mass  for  only  a  short  time  with  hydrochloric  acid,  or 
with  sodium  hydroxide  solution.  When  thus  purified,  the 
carbide  furnishes,  on  contact  with  water,  pure  methane 
in  almost  theoretical  proportions.  Combination  also 
takes  place  when  the  elements  are  intimately  mixed,  with 
aluminium  in  excess,  and  action  is  started,  during  heating. 
by  a  deflagrating  charge,  such  as  a  mixture  of  barium 
dioxide  and  aluminium  :  and  also  when  the  mixture  is 
heated  in  the  oxy -acetylene  blowpipe  flame.  Another 
method  of  production  is  by  the  action  of  the  chlorides  of 
carbon  on  metallic  aluminium.  Thus,  when  hexachlor- 
benzene.  C,C16,  is  heated  to  225°  C.  in  a  sealed  tube  with 
aluminium  powder,  combination  takes  place  with 
explosive  violence,  aluminium  chloride  and  carbide  being 
formed. — J.  O.  B. 

Vanadic  acid  ;   Reduction  of by  zinc  and  magnesium. 

F.  A.  Gooch  and  G.  Edgar.  Amer.  J.  Sci.,  1908,  25, 
233-238. 

Glassmann's  method  (this  J.,  1905,  250)  of  determining- 
vanadium  and  molybdenum  together,  based  on  the 
differential  reduction  of  vanadium  by  zinc  and  magnesium 
is  inaccurate  and  useless  ;  for  magnesium  does  not  reduce 
vanadic  acid  definitely  to  V,03,  but  to  a  condition  inter- 
mediate between  V202  and  V203  and  varying  greatly, 
■whilst  a  vanadium  solution  reduced  by  zino  and  exposed 
to  a;r  even  for  a  short  time  as  in  Glassmann's  process 
absorbs  oxygen  to  a  considerable  and  very  irregular 
extent.  Vanadic  acid  is  reduced  by  zinc  in  the  zinc 
reductor  easily  and  accurately  to  V202 ;  and  the  element 
can  be  accurately  titrated  bv  the  method  suggested  bv 
Randall  for  molybdenum  (this  J.,  1907,  1164).— J.  T.  D. 

Patents. 

Sulph  uric  anhydride  ;  Catalytic  apparatus  for  making 

G.  Eschelmann  and  A.  Harmuth,  Assignors  to  Tov- 
Tentelevskago  Ximichesk  Zavoda,  St.  Petersburg. 
Reissue  Xo.  12,759,  dated  March  10,  1908,  of  U.S. 
Pat.  792,205,  June  13,  1905. 

See  Addition  of  Oct,  4,  1904,  to  Fr.  Pat,  321.275  of  1902  ; 
this  J.,  1905,  277.— T.  F.  B. 

Lime ;     Apparatus   for   hydrating .     C.    Ellis,    New 

York.     U.S.  Pat.  878,619,  Feb.  11,  1908. 
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Cbushed  lime  is  fed  from  a  hopper,  14,  by  means  of  the 
device,  15,  into  the  upper  compartment,  1,  of  a  closed 
chamber,  and  at  its  point  of  entry  is  mixed  with  a  definite 
quantity  of  water  supplied  by  means  of  a  pump  con- 
nected  to  the  lime-feeding  mechanism.  The  mixture  is  ' 
carried  along  the  compartment,  1.  by  the  conveyor,  3, 
and  during  its  passage  is  mixed  with  more  water  delivered 
in  the  form  of  spray  through  the  jets,  24.  From  the 
further  end  of  1,  the  mixture  falls  into  the  lower  compart- 
ment, 2,  wherein  the  hydration  is  completed.  The 
hydrated  lime  is  delivered  from  the  apparatus  by  means 
of  the  conveyor,  4. — A.  S. 

Zinc  liquors  ;    Apparatus  for  the  treatment  of with    ■. 

sulphuretted  hydrogen  for  the  recovery  of  ::inc  therefrom. 
A.  T.  Hall  and  The  Hull  and  Liverpool  Red  Oxide  Co., 
Ltd.,   Hull.     Eng.  Pat.    10.225,   May  2,   1907. 
Waste  liquors  containing  zinc  are  treated  with  sulphur- 
etted hydrogen,  under  pressure,  in  a  closed  tank,  the  gas 


being  continuously  pumped  away  from  above  the  liquid 
through  a  pipe,  and  forced  through  the  liquid  again,  until 
the  reaction  is  complete.  Waste  of  gas  is  thus  prevented. 
Or,  the  liquid,  instead  of  the  gas,  may  be  circulated  by 
means  of  the  pump  by  continuously  spraying  it  in  from 
above,  until  the  zinc  is  all  precipitated,  a  constant  pressure 
of  gas  being  maintained  as  before. — F.  So.-N. 

Ammonia    liquors;     Treatment   of .     [Production   of 

ferrocyanides.}  J.  Grossmann,  Manchester.  Eng.  Pat, 
19,988,  Sept.  7,   1907. 

The  cyanides  contained  in  ammoniacal  liquors  may  be 
converted  wholly  into  soluble  ferrocyanides  by  treatment 
with  an  excess  of  sulphide  of  iron,  in  the  presence  of  con- 
siderable quantities  of  ammonium  sulphide.  The  most 
effective  quantity  of  iron  sulphide  is  first  ascertained  by  a 
laboratory  experiment,  and  may  amount  to  five  times 
that  required  by  calculation.  The  crude  liquor  is  then 
agitated  in  a  tank  with  the  sulphide,  until  all  the  cyanide 
has  been  converted  into  ferrocyanide,  access  of  air  being 
avoided  during  the  process.  The  clear  liquors  are  next 
subjected  to  the  usual  distillation  for  the  recovery  of 
ammonia,  the  excess  of  iron  sulphide  being  used  for 
treating  another  batch  of  liquor.  Then,  after  settling  or 
filtration,  the  ferrocyanides  are  precipitated  by  adding 
iron  or  other  suitable  compounds, the  liquid  being  acidified, 
if  necessary.  — F.  Sodn. 

Calcium  carbide  ;    Manufacture  of .     H.  L.  Harten- 

stein,  Duluth,  Minn.,  U.S.A.  Eng.  Pat.  20,647, 
Sept.  17,  1907. 

SEEFr.  Pat.  383,053  of  1907  ;  this  J.,  1908,  281.— T.  F.  B. 

Stannic  oxide  ;    Apparatus  for  making .     H.   Foer- 

sterling,  Perth  Amboy,  N.J.,  Assignor  to  The„Roessler 
and  Hasslacher  Chem.  Co.,  New  York.  U.S.  Pat. 
880,873,  March  3,  1908. 

Metallic  tin  is  melted  in  a  pan  across  which  a  wide 
horizontal  flame  of  burning  gas  is  directed.  The  air 
supply  is  heated  above  the  temperature  at  which  the 
dark-coloured  lower  oxide  of  tin  is  formed,  and  a  portion 
is  mixed  with  the  gas  supply  for  effecting  combustion, 
whilst  the  remainder  is  forced  directly  up  into  the  flame 
before  the  latter  comes  in  contact  with  the  tin. — A.  S. 

Lime,  and  sulphur  ;    Apparatus  for  boiling .     F.  O. 

Moburg,  Omaha,  Nebr.  U.S.  Pat.  881,434,  March  10, 
1908. 

The  apparatus  consists  of  a  vat  and  a  steam-supply  pipe, 
to  the  lower  end  of  which  pipe  is  connected  a  transverse 
feed-pipe,  decreasing  in  diameter  from  its  junction  with 
the  supply  pipe  towards  its  ends.  There  is  also  provided 
a  series  of  cross- pipes,  perforated  on  their  lower  sides, 
and  with  ends  terminating  at  points  adjacent  to  the  inner 
circumference  of  the  vat. — A.  G.  L. 

Kaolin  ;  New  substance  replacing and  its  applications. 

A.  Monin.     Fr.  Pat.  383,356,  Oct.  26,  1907. 

The  material  consists  of  burnt  gypsum  (calcium  sulphate) 
mixed  with  un burnt  gypsum,  and  is  intended  to  replace 
kaolin  in  loading  paper,  fabrics  and  india-rubber,  for 
colour-making,  etc. — A.  G.  L. 

Hydrated  magnesium  carbonate  ;    Process  of  making . 

G.  Sisson.  Fr.  Pat.  383,407,  Oct.  29,  1907.  Under 
Int.  Con  v.,  Oct.  30,  1906. 

See  Eng.  Pat.  24,134  of  1906  ;  this  J.,  1908,  74.— T.  F.  B. 

Barium  carbonate  ;  Process  of  obtaining .     A.  Gacon. 

Fr.  Pat.  383,466,  Oct,  31,   1907. 

Barium  sulphate  is  fused  with  an  alkaline-earth  chloride 
in  presence  of  wood  charcoal,  the  barium  chloride  formed 
is  separated  by  lixiviation,  and  the  solution  is  treated  with 
alkali  carbonates  to  precipitate  barium  carbonate.  The 
alkali  chloride  produced  as  by-product  is  heated  with 
calcium  carbonate  in  order  to  obtain  calcium  chloride  and 
alkali  carbonate  for  use  over  again  in  the  process. — A.  S. 

Liquefaction  of  air  ;   Apparatus  for  the .     G.  Claude, 

Paris.     U.S.  Pat.  881,176,  March  10,  1908. 

See  Fr.  Pat.  352,856  of  1905  ;  this  J.,  1905,  969.—  T.  F.  B. 
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Bromine  ;    Process  of  removing  chlorine  from  raw . 

K.     Kubierschky,     Brunswick,     Germany.     U.S.     Pat. 
881,808,  March  10,  1908. 

See  Ger.  Pat.  174,848  of  1905  ;  this  J.,  1907,  824.— T.  F.  B. 

Cadmium ;    Separating from    zinc  sulphate.     Eng. 

Pat.    1625.     See   XI  A. 

Acetates ;      Electro-chemical    manufacture    of .     Fr. 

Pat.  383,595.     See  XI A. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 

Pottery    trade ;     Hygiene    of    the .      Shaw    Lecture. 

W.  Burton.     J.  Royal  Soc.  of  Arts,  1908,  56,  494—509. 

A  monograph,  with  illustrations,  in  which  the  conclusions 
drawn,  are: — (1)  that  the  great  bulk  of  such  products 
as  earthenware,  china,  tiles,  electric  fittings,  etc.,  can 
only  be  satisfactorily  glazed  with  glazes  containing  lead, 
so  far  as  present  knowledge  and  experience  go,  and 
(2),  that  in  the  use  of  lead  compounds  as  much  as  in  the 
use  of  clay  or  flint,  the  enemy  is  "  dust." 

Patents. 

Ceramic  mass  ;  Manufacture  of  a and  of  ware  there- 
from. A.  G.  Bloxam,  London.  From  Risler  und  Co., 
Freiburg,  Germany.     Eng.  Pat.  5123,  March  2,  1907. 

SEEFr.  Pat.  375,155  of  1907  ;  this  J.,  1907,  873.—  T.  F.  B. 

Earthenware  or  pottery ;   Process  of  decorating  or  finishing 

.     A.,  J.,   and  A.   E.   Lovatt,   Derbv.     Eng.   Pat. 

86S7,  April  15,  1907. 

For  the  decoration  of  earthenware  the  colouring  matter 
and  glaze  are  mixed  together,  with  a  vehicle,  such  as 
gum,  to  form  a  viscous  printing  medium.  This  is  used 
for  printing  the  design  on  unfixed,  biscuit,  or  fully  fired 
ware,  or  on  ware  which  has  been  previously  dipped  in 
';  smear  "  or  half  glaze,  or  in  full  glaze,  and  then  dried; 
a  fully  glazed  design  on  a  dead,  half  glazed  or  fully  glazed 
ground  is  thus  produced  in  one  firing.— F.  Sodn. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Lime    [for    lime-sand    bricks] ;    Experiments    with . 

E.  Oramer.     Tonind.  Zeit.,  1908,  32,  222—224. 

A  sample  of  white  lime,  complained  of  as  being  unsuitable 
for  making  lime-sand  bricks,  though  found  of  normal 
composition,  on  being  slaked  furnished  a  rather  gritty 
powder,  and  the  specimen  bricks  exhibited  cracks  and 
possessed  low  tensile  strength.  No  improvement  was 
obtained  by  finely  grinding  or  levigating  the  lime.  The 
only  effective  treatment  consisted  in  subjecting  the  fine 
lime  to  a  steam  pressure  of  8  atmospheres  previous  to 
mixing  it  with  the  sand.  No  explanation  of  this  behaviour 
was  obtained,  the  proportion  of  soluble  silica  in  the  bricks 
being  normal  ;  but  the  microscopical  examination  of  thin 
sections  of  the  bricks  showed  less  compactness  of  structure 
in  the  matrix  surrounding  the  quartz  granules  in  these 
brie  Us,  than  in  the  case  of  sound  bricks.  Two  other 
samples  of  lime,  one  containing  95-32  per  cent,  of  calcium 
oxide,  from  Thuringia,  and  another,  of  Russian  origin, 
contain  in'.'  99*04  per  cent., also  gave  similar  results. — C.  S. 

Patents. 

Marble  ;  Process  for  the  coloration  of .      K.  L.  Belloni, 

Milan,  Etaly.     Eng.  Pat  7037,  .March  23,  1907.     Under 
Int.  Conv.,  June  21,  1908. 

See  U.S.  Pat.  844,846  of  1907;   this.).,  1907,  410.— T.  P.  B. 

Refractory    materials;     Crucibles,    bricks   and   other . 

A.  and'  S.  Seigle.     I'V.   Pat.  383,593,  Jan.   12,   1907. 
Articles  of  fire-clay  are  rendered  more  refractory  by 
the  addition  of  chromium  Besquioxide  or  of  chromiteB. 

This   is  effected    by  soaking  the  articles   in   solutions  of 


gelatin,  starch,  etc.,  drying,  and  then  immersing  in  a 
solution  of  chromic  acid,  or  of  a  chromate.  On  again 
drying  and  heating,  chromium  sesquioxide  or  a  chromite 
is  left  in  the  pores  of  the  article.  Or  else,  the  article  may 
be  soaked  first  in  the  chromium  solution,  and  then  treated 
with  ammonia  gas,  dried  and  heated. — A.  G.  L. 

Wood  for  railway  sleepers  :    Process  of  impregnating 

and  material  produced.  J.  Chateau  and  J.  Merklen. 
Addition,  dated  Oct.  29,  1907,  to  Fr.  Pat.  375,859, 
March  18,  1907  (this  J.,  1907,  926). 

Instead  of  using  auxiliary  liquids  to  distribute  the 
creosote  in  the  interior  of  the  wood,  as  claimed  in  the 
principal  patent,  the  wood  is  treated  with  creosote  in  the 
presence  of  steam  and  compressed  air.  The  steam  in 
condensing  raises  the  temperature  to  the  required  degree. 
Or  else,  the  wood  is  simply  immersed,  without  pressure, 
in  a  mixture  of  creosote  and  water  heated  to  the  required 
temperature. — A.  G.  L. 

Wood  ;     Process  for  impregnating  and  waterproofing . 

R.    Schubert    and    O.    Wagler.     Ger.    Pats.     189,265, 

April  3,  1904,  and  193,057,  Nov.  13,  1906. 
(1).  The  wood  after  being  impregnated  with  suitable 
salts,  is  dried,  and  coated  with  a  film  of  paraffin  wax, 
wax,  or  stearic  acid,  or  mixtures  of  these  substances. 
(2).  Before  applying  the  coating  of  paraffin  wax  or  the 
like,  the  salts  near  the  surface  of  the  wood  are  converted 
into  insoluble  compounds  :  e.g.,  zinc  chloride  or  magne- 
sium chljride  is  converted  into  the  hydroxide  or 
oxychloride,  or  sulphates  are  treated  with  barium 
hydroxide  solution.  —  A.  S. 

Wood ;      Process   for    impregnating .     C.    Deditius. 

Ger.  Pat.  188,613,  April  20,  1908. 

The  wood  is  impregnated  with  a  product  obtained  by 
distilling  crude  petroleum  with  sulphur,  and  removing 
the  lighter  constituents  from  the  distillate. — A.  S. 

Cement  from  blast-furnace  slag  ;    Process  for  making . 

S.  O.  Cowper-Coles,  London.  Eng.  Pat.  4530,  Feb.  23, 
1907. 

The  slag,  broken  into  pieces  of  about  half  an  inch  cube, 
is  mixed  with  the  requisite  quantity  of  powdered  chalk  or 
lime,  and  passes  continuously  to  an  electric  furnace, 
preferably  of  a  form  previously  described  (this  J.,  1907, 
767),  from  which  the  molten  slag  is  allowed  to  drop  on 
to  a  revolving  disc,  where  it  is  pulverised  with  the  help 
of  steam,  with  which  it  is  simultaneously  brought  into 
contact.     In  this  condition  it  forms  an  excellent  cement. 

— F.  SODN. 


X.— METALS   AND  METALLURGY. 

Sitvogen  in  iron.  N.  Tschischewski.  Stahl  u.  Eisen, 
1908,  28,  397—399.  (See  also  Braune,  this  J.,  1904, 
1114;  1907,  50  and  693.) 
The  nitrogen  in  a  number  of  samples  of  iron  and  steel 
w<'.s  determined  by  dissolving  the  metal  in  hydrochloric 
acid,  diluting  and  distilling  with  slight  excess  of  potassium 
hydroxide,  and  either  titrating  the  distillate  by  means  of 
Ar/100  sulphuric  acid,  potassium  iodide  and  iodate,  and 
sodium  thlOSulphate,  or  estimating  the  ammonia  colori- 
tnetrioallj  by  Nessler's  reagent.  The  latter  method  was 
found  to  give  as  a  rule  lower  results  than  the  former. 
probably  because  of  the  formation  during  solution  and 
distillation,  of  amities,  which  tint  Nessler's  reagent  less 
strongly  than  ammonia.  The  percentages  of  nitrogen 
found  were  in  all  eases  very  low  :  in  may  pig-irons, 
0  OOI  to  0-003,  in  Siemens  steel  ()-(K)3  to  000*5,  Tropenai 
steel  00068  to  00076,  Bessemer  steel  0013  to  0016,  and 
cementation  steel  0015.  These  percentages  cannot,  in 
the  author's  opinion,  exert  any  sensible  influence  on  the 
mechanical  characters  of  the  steel.      ,1.  T.  I). 

Ferrovanadiwm    /or    foundry    purposes.     R.     Moldenke. 

Klcetroeh.  and  .Meta'll.    Ind.,  1908,6,  127. 
By  addition  of    vanadium  to  grey  or  white  pig-iron,  the 
strength   of  the   metal   is  greatly   increased.     Tests  were 
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made  with  scrapped  railway  carriage  wheels  and  machinery 
gray  pig,  and  also  some  on  a  burnt  grey  iron  (burned  grate- 
bars,  etc.).  to  which  was  added,  on  remelting,  sufficient  fer- 
romanganese  to  deoxidise  it,  and  then  the  ferrovanadium. 
The  modulus  of  raptors  was  increased  to  extents  varying 
from  30  to  150  per  cent.  The  ferrovanadium  used  con- 
tained 14-7  per  cent,  of  carbon  and  018  of  silicon,  and 
the  vanadium-content  of  the  metal  as  cast  was  about 
ner  cent. — J.  T.  D. 

Platinum  ;     Oxidation  of .     C.  Marie.     Compt.  rend., 

1908,  146.  473-477.     (Compare  this  J.,  1907,  876.) 

The  author  buds  that  platinum  is  perceptibly  oxidised 
by  mere  contact  with  oxidising  agents.  Pieces  of  platinum 
foil  (both  pure  and  containing  different  quantities  of 
iridium)  were  placed  in  a  solution  composed  of  10  grms. 
of  potassium  permanganate,  10  c.c.  of  sodium  hydroxide 
solution  and  200  c.c.  of  water,  control  pieces  being  placed 
in  a  similar  alkaline  solution  containing  no  permanganate. 
After  24  hours  at  the  ordinary  temperature,  the  pieces  of 
metal  were  thoroughly  washed,  and  immersed  in  a  hot 
hydrochloric  acid  solution  of  potassium  iodide.  After 
a  few  moments  the  solutions  containing  the  pieces  of 
metal  which  had  been  in  contact  with  permanganate 
acquired  the  pink  colour  characteristic  of  dilute  solutions 
of  platinum  to  which  an  iodide  has  been  added.  The 
presence  of  dissolved  platinum  is  also  indicated 
by  hydrogen  sulphide,  the  depth  of  colour  being 
comparable  with  that  produced  in  an  equal  vol. 
of  a  solution  containing  0-00004  grm.  of  platinum. 
Similar  oxidation  of  platinum  is  effected  by  potassium 
persulphate,  bichromate,  chlorate,  and  permanganate  in 
sulphuric  acid  solution  and  by  potassium  ferricyanide  in 
alkaline  solution.  Ferric  chloride  in  acid  solution  and 
hydrogen  peroxide  in  acid  or  alkaline  solution  appear  to 
be  without  action  on  platinum.  Strong  nitric  acid  has 
also  a  considerable  oxidising  action  on  platinum,  especially 
when  hot.  So  far  as  could  be  judged,  pure  platinum  and 
20  per  cent,  platinum-indium  were  attacked  more  strongly 
than  1  per  cent,  platinum-iridram. — A.  S. 

Copper  and  magnesium;     Alloys  of .     G.    Urasow. 

J.    Kuss.    Phys.-Chem.    Ges.,    1908,    39,    1566—1581. 
Chem.  Zentr.,  1908,  1,  1038. 

The  results  of  the  thermometric  examination  of  alloys 
of  copper  and  magnesium  were  as  follows  : — 

Atoms  of  copper  per  cent.         0  1-67        6-4        14-48      16-0 

Solidification  temp 650°       634°       580°       500°         B 

Eutectic  temp A  478°       480°       480*       480* 

Atoms  of  copper  per  cent.      17-0        29-4        33-3        33-86 

Solidification  temp 494°       566°       570°       569° 

Eutectic  temp 480°       480°         C  552° 

Atoms  of  copper  per  cent.      37-8        40-45      41-5        42-58      45-1 

Solidification  temp 564°       557°         D  600°       661* 

Eutectic  temp 554°       555*       555°       555°       554* 

Atoms  of  copper  per  cent.      50-37      60-0        65-4        66-6 

Solidification  temp 721°       787°       798°       799° 

Eutectic  temp 554°       554*       554°         E 

Atoms  of  copper  per  cent.      66-93      70-0        73-0       77-5        78-0 

solidification  temp 797°       786°       765°       728°         F 

Eutectic  temp 723°       725*       725°       725°       725* 

Atoms  of  copper  per  cent.      79-8        85-7        90-0        100 

Solidification  temp 748°       861°       948°     1084° 

Eutectic  temp 725°       725°       725°         G 

The  cooling  curve  constructed  from  these  results  shows 
three  eutectic  points,  B,  D  and  F,  and  two  distectic  points, 
aid  E,  which  latter  correspond  to  the  melting  points 
the    compounds,     Mg2Cu    and    MgCu2,    respectively, 
^olid  solutions  are  formed  either  of  the  two  metals 
or  of  the  metals  and  the  compounds  mentioned.     These 
results  are  confirmed  by  the  micro-structure  of  the  alloys. 
So  evidence  was  obtained  of  the  existence  of  the  com- 
'nind,  MgCu,  mentioned   by  Boudouard  (this  J.,    1902, 
1450;     1003.   799);    also  the  melting  point  of  the  com- 
pound,   Mg(.'u2,    is    799°  C,    not    915°  C.    as    stated    by 
Boudouard. — A.  S. 


Antimony  and  arsenic  ;  Determination  of in  lead- 
antimony  alloys.  G.  M.  Howard.  J.  Amer.  Chem.  Soc, 
1908,  30,  378—380. 

The  method  has  the  advantages  of  not  requiring  the 
removal  of  tin,  and  of  not  being  affected  by  the  presence 
of  small  quantities  of  iron  and  copper  : — From  0-5  to 
2  grms.  of  fine  filings  from  the  sample  are  heated  with 
60  to  70  c.c.  of  strong  hydrochloric  acid  and  2  or  3  drops 
of  nitric  acid  (sp.  gr.  1-4)  in  an  Erlenmeyer  flask  on  a  hot 
plate  until  solution  is  complete,  after  which  the  liquid 
is  boiled  until  colourless  (or  till  it  is  straw-coloured  if 
iron  is  present),  and  saturated,  while  hot,  with  hydrogen 
sulphide.  The  excess  of  gas  is  then  expelled  by  passing 
a  current  of  air  through  the  flask,  the  effect  of  which  is 
to  re-oxidise  tin,  copper,  iron,  etc.,  leaving  only  the 
antimony  in  the  reduced  state.  The  cold  liquid  is  next 
treated  with  a  little  tartaric  acid,  diluted  with  water 
to  twice  its  volume  and  filtered  from  the  arsenic  sulphide. 
The  filtrate  is  nearly  neutralised  with  powdered  sodium 
carbonate,  the  neutralisation  completed  with  sodium 
bicarbonate,  of  which  a  slight  excess  is  added,  and  the 
antimony  determined  by  titration  with  standard  iodine 
solution.  The  precipitated  lead  carbonate  does  not 
interfere  with  the  sharpness  of  the  reading.  If  a  deter- 
mination of  arsenic  is  not  required,  the  liquid  with  the 
arsenious  sulphide  and  free  sulphur  in  suspension  need 
not  be  filtered,  but  merely  neutralised  and  titrated. 
Otherwise  the  filtered  and  washed  precipitate  is  boiled 
with  about  20  c.c.  of  water  containing  a  few  drops  of 
sodium  hydroxide  solution,  which  dissolves  only  a  small 
portion  of  the  free  sulphur,  this  treatment  being  repeated 
if  the  amount  of  precipitate  is  considerable.  The  alkaline 
filtrate  containing  the  arsenic  is  oxidised  by  means  of 
about  20  c.c.  of  a  3  per  cent,  solution  of  hydrogen  peroxide, 
and  concentrated  to  about  20  c.c.  When  cold,  potassium 
iodide  solution  containing  about  0-1  grm.  of  the  salt  is 
added,  then  20  c.c.  of  strong  hydrochloric  acid,  and 
after  standing  for  5  minutes  the  liquid  is  titrated  with 
standard  thiosulphate  solution,  three  drops  of  starch 
solution  being  added  as  indicator  towards  the  end. 
Difficulties  sometimes  experienced  in  obtaining  a  sharp 
reading  in  this  titration  are  attributed  to  the  use  of  too 
large  an  excess  of  potassium  iodide  and  of  too  much 
starch.—  C.  A.  M. 

Metals ;      Action    of    ammonium    persulphate    on 

J.  W.  Turrentine.  J.  of  Phys.  Chem.,  1907,  11,  623. 
(See  also  Hodgkinson,  Eng.  Pats.  3225  of  1905  and 
717  of  1906.      this  J.,  1905,  1309;    1907,  55.) 

Sulphate  ions  are  discharged  when  persulphates  are 
decomposed  in  aqueous  solution.  These  ions  behave 
analogously  to  sulphate  ions  produced  electrolytically. 
Copper  in  ammonium  persulphate  solution  behaves  just 
as  copper  does  when  employed  as  the  anode  in  the  electro- 
lysis of  sulphates.  Thus,  a  strip  of  pure  copper  in  spiral 
form,  was  agitated  for  an  hour  with  dilute  aqueous 
ammonium  persulphate  solution.  The  copper  dissolved 
without  any  evolution  of  gas.  The  loss  of  persulphate 
was  equivalent  to  the  loss  of  copper,  after  a  correction 
was  made  for  the  solubility  of  the  latter  in  the  residual 
ammonium  sulphate.  The  analogy  is  pointed  out  between 
this  solution  of  copper  and  the  action  when  copper  is  used 
as  the  anode  in  the  electrolysis  of  a  sulphate  solution. 
This  analogy  applies  also  in  the  cases  of  nickel,  cadmium, 
and  aluminium.  Iron  is  dissolved  to  form  ferrous  sul- 
phate, which  is  partially  oxidised  to  ferric  sulphate. 
The  hydrolysis  of  the  latter  leaves  free  acid,  which  reacts 
upon  the  iron  with  evolution  of  hydrogen,  and  ammonium 
persulphate  may  thus  be  regarded  as  acting  as  a  catalytic 
agent  in  the  reaction  between  iron  and  water. 

Thorianite  in  Ceylon.     Board  of  Trade  J.,  March  26,  1908. 
[T.R.] 

The  first  shipments  of  thorianite  were  made  from  Ceylon 
in  1905,  during  which  year  179  cwt.,  valued  at  Rs.  74,315, 
were  exported.  The  supply  has  since  diminished,  and 
in  1906  the  exports  amounted  to  52  cwt.,  valued  at 
Rs.  25,199,  whilst  in  1907,  only  10  cwt.  was  exported,  of 
a  value  of  Rs.  4750.     (1R.  =  ls.  4d.) 
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Mineral  production  of  Canada  in  1907.     Eng.  and  Min.  J., 

March  21,  1908.     [T.R.] 
The   following   table   shows   the   mineral   production   of 
Canada  in  1907  :  — 

Metallic. 


Quantity. 

Value. 

Antimony  ore 

tons 
lb. 

tons 

ib. 

oz. 

2,016  '         S65.000 

Copper  

Gold  

Iron  ore  (exports)  

Pig  iron  from  Canadian  ore 
Lead 

Cobalt,    zinc,    and    other 
metallic  products 

57,381,746      11,478,644 

8,264,765 

25,901              45,907 

107,599   :     1,982,307 

47,565,000        2,532,836 

21,189,793   !     9,535,407 

12,750,044        8,329,221 

200,000 

— 

$42,434,087 

Non-metallic. 


Arsenic  (refined)    

Asbestos 

Asbestic 

Chrornite 

Coal    

Peat 

Corundum  

Felspar 

Graphite    

Grindstones 

Gypsum 

Limestone  for  flux    

Mica 

Mineral  pigments — Barytes 
,,         ,,      Ochres    .  .  . 

Mineral  water  . . . . : 

Natural  gas 

Petroleum 

Phosphate  

Pyrites 

Salt 

Talc    

Tripolite 

Total  non-metallic  . . 


lb. 

660,080 

36,210 

short  tons 

62,018 

2,482,984 

lf 

28,519 

22,059 

,, 

7,196 

72,901 

,, 

10,510,961 

24,560.238 

50 

200 

,, 

1,892 

177,922 

,, 

12,584 

29,809 

,, 

579 

16,000 

,, 

5,382 

46,876 

,, 

475,508 

642,470 

» 

359,503 

298,097 
333,022 

,, 

2,016 

4,500 

., 

5,828 

35,570 

gal. 

250,985 

110,524 

— 

748.581 

bbl. 

788,872 

1,057,088 

tons 

750 

5,514 

,, 

39,133 

189,353 

,, 

72,697 

342,315 

,, 

1,534 

4,602 

-• 

30 

225 

— 

§31,217,060 

Structural  materials  and  clay  products 


Cement — natural  rock    . . 

bbl. 

5,775 

4,043 

,,      Portland    

,, 

2,368,593 

3,374,828 

Flagstones  

sq.  yd. 

3,000 

2,550 

Sands  and  gravels  (exports) 

tons 

298,095 

119,853 

Sewer  pipe    

1,211,000 

Slate  

squares 

4,335 

20,056 

Building  material,  includ- 

ing bricks,  building  stone. 

lime,  &c,  estimated  on 

the  basis  of  production 

in  1906    

— 

7,500,000 

Total  structuralmaterials 

and  clay  products  . . . 

512,232.330 

Estimated  value  of  mineral 

products  not  returned 

• 

300,000 

Total,  1907 

$86,183,477 

Patents. 

Tin    smelting    furnaces ;     Treatment    of    slags    from . 

G.  T.  Holloway,  London.  Eng.  Pat.  12,  Jan.  1,  1907. 
The  slag,  winch  consists  mainly  of  a  small  amount  of 
metal  together  with  silicates  of  iron,  tin,  calcium,  etc., 
is  smelted  in  an  ordinary  blast-furnace  with  the  addition, 
if  necessary,  of  some  suitable  flux.  The  iron  content 
of  the  charge  is  so  arranged  that  an  iron -tin  alloy  ia 
produced  which  contains  the  maximum  amount  of  tin 
which  can  be  obtained  from  the  slag  without  undue 
loss  of  the  metal.  For  this  reason  it  may  be  necessary 
to  mix  the  slag  with  a  calculated  quantity  of  some  iron 
ore.  The  alloy,  so  obtained,  is  afterwards  treated, 
electrolvtically  or  otherwise,  for  the  production  of  motallic 
tin.—  C."  A.  VV. 


Welding  of  metals. 


W.  S.  Simpson,  London.  Eng.  Pat.  8(5, 
Jan.  1,  1907. 


A  homogeneous  metallic  plate,  shaft  or  tube  may  he  built 
up  by  the  welding  together  of  two  or  more  pieces  of  iron  or 
steel  by  the  interposition  of  a  softer  metal,  such  as  copper, 
tin,  zinc  or  some  alloy  of  these,  between  the  various  parts. 


The  whole,  after  being  clamped  together,  is  embedded  in 
a  non-oxidising  material,  such  as  powdered  charcoal 
mixed  with  a  binding  agent,  in  a  suitable  receptacle 
and  heated  to  a  temperature  sufficient  to  fuse  the  welding 
metal.  In  cases  where  a  more  refractory  packing  material 
has  to  be  used,  it  is  necessary  to  pass  carbon  monoxide 
from  outside  into  the  gas-tight  receptacle.  The  process 
may  be  applied  to  the  manufacture  of  armour  plates  or 
to  any  other  process  where  the  construction  of  a  composite 
metal  is  required. — 0.  A.  W. 

Furnace  ;    Converting  or  cementation .     A.  Senior  and 

G.  P.  Wincott,  Sheffield.  Eng.  Pat,  3598,  Feb.  13,  1907. 
The  claim  is  for  a  gas  regenerative  converting  furnace 
containing  two  pots  placed  side  by  side.  The  flues  are 
so  arranged  that  the  hot  gases  pass  under  the  bottom, 
up  and  down  the  sides  and  over  the  top  of  the  pots,  and 
gas  is  admitted  in  more  than  one  place  in  order  to  give 
uniformity    of    heating.— O.  F.  H. 

Ftirnaces ;      Crucible .     P.     J.     Mallmann,     London. 

Eng.  Pat,  4912,  Feb.  28.  1907. 
The  furnace  is  designed  so  that  the  top  casing,  containing 
the  crucibles,  can  be  swung  clear  of  the  furnace  proper 
and  carried  to  any  part  of  the  foundry.  It  can  then 
be  tilted  by  suitable  mechanical  means,  e.g.,  a  screw  and 
worm  wheel,  and  the  contents  of  the  crucibles  run  directly 
into  the  mould  through  a  single  spout.  The  furnace 
itself  may  be  heated  either  by  electricity  or  by  gas,  in 
the  latter  case  the  heating  arrangement  in  the  lower 
part  is  constructed  as  a  gas  producer  and  the  gases  made 
to  circulate  round  the  crucibles,  an  air  blast  being 
introduced  above  the  grate.  A  cover  is  provided  for 
closing  the  passages  in  the  bottom  of  the  crucible  chamber 
during  its  separation  from  the  furnace  proper. — C.  A.  W. 

Reverberatnry  furnace.     F.  Cotton,  Hornsby,  New  South 

Wales.     U.S.  Pat.  881,110.  March  10,  190S. 
See  Eng.  Pat.  1770  of  1906  ;  this  J.,  1907,  200.— T.  F.  B. 

Alloys  ;    Zinc  and  aluminium .     S.   0.  Cowper-Coles. 

London.     Eng.  Pat.  3981,  Feb.  18,  1907. 

The  alloy  consists  essentially  of  :  calcium,  P5  ;  zinc,  90  ; 
and  aluminium  or  some  aluminium  alloy,  8*5  per  cent. 
Since  calcium  alone  does  not  alloy  readily  with  zinc,  a 
metal  composed  of  :  aluminium,  85,  and  calcium,  15  per 
cent.  ;  is  first  made  up,  and  10  parts  of  this  added  to 
90  parts  of  zinc.  The  resulting  alloy  is  claimed  to  be 
hard,  tough  and  white  with  a  close  grain. — C.  A.  W. 

Malleable  iron  castings  ;    Production  of  metal  for  use  in 

the  manufacture  of ,  and  production  of  such  castings. 

W.  Galbraith,  Sheffield.     Eng.  Pat.  8543,  April  12.  1907. 

The  process  described  in  Eng.  Pat,  23,293  of  1900  (this 
J.,  1907,  1202)  is  applied  to  the  production  of  malleable 
iron  castings  in  a  small  Bessemer  converter  from  ordinary 
hematite  iron.  In  the  manufacture  of  these  castings  it 
is  necessary  to  have  an  iron  lower  in  silicon  than  is  usual 
and  it  is  found  that,  using  small  charges,  the  lower 
temperature  causes  a  more  rapid  oxidation  of  the  silicon 
in  proportion  to  that  of  the  carbon.  As  in  the  previous 
invention  the  converter  is  provided  with  two  supplementary 
sets  of  tuyeres  placed  above  the  surface  of  the  metal  ; 
through  one  of  these  sets  Mond  gas,  under  pressure,  :s 
blown.  By  blowing  air  through  the  other  set,  a  verj 
hot.  flame  is  produced  and  this  gives  the  additional  heat 

required    to   keep   the    metal    molten. — C.  A.  W. 

Iron  :    Method  of  extracting and  apparatus  therefor. 

C.    <;.     P.    de     Laval.    Stockholm.      Kng.     hit.    23,060. 
Oct.  18,  J907.     Under  Int.  Com.,  Oct.  20,  1908. 

The  finely  pulverised  charge  is  fed  in  a  continuous  stream 
into  the  upper  pari  of  a  vertical  shaft  which  is  heated 
from  the  outside,  and  is  caused  to  fall  in  a  thin  stream 
down  the  walls  of  the  shall   by  means  of  rotating  ranee 

— O.  P.  II. 

Iron  ;    Process  and  apparatus  for  extracting .    ('.  (J.  P. 

de   Laval.     Fr.    Pat.    382,916,    Oct.    15,    1907.     Under 
Int.  Conv.,  Oct.  20,  1906. 

See  Eng.  Pat  23,060  of  1907;   preceding.— T.  P.  B. 
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•■ail.*  ;   Method  of  improving .     R.   A.   Hadfield, 

Sheffield.     Eng.  Pal.   1S.T07.  Aug.  19,  1907. 

SkkI'.S.  Pat.  879,634  of  1908  :  this  J..  1908.  286.— T.  F.  B. 

Manufacture     of by   the    pneumatic    process. 

V  Tropenas,  Montelimar.  France.     U.S.  Pat.  880.253. 
Feb.  25,  1906. 

Eng.  Pat.  6484  of  1906  ;    this  J..  1906.  764.—  T.  F.  B. 

Sulphide  ores;    Treatment  of  complex .     G   de  Bechi. 

Assignor  to  R    \V.  Rueker.  London.     U.S.  Pat.  880,775, 
March  3.   1908. 

Bag.  Pat.  9339  of  1906  ;   this  J.,  1907,  618  — T.  F.  B. 

Sulphurou*  ores  and    zinc  ores  ;     Metallurgical  treatment   j 

of by  the  precipitation    process. — A.     H.    Imbert,    ! 

Grand    Bfontrouge,    France.     Enc    Pats.    12.591    and 
12,692,  May  30,  1907. 

The   patents   relate  to  the  employment  of  a   dissolving 
hath    for    use    in    the    precipitation    method   of    treating 
sulphurous   ores,    in    which   the   sulphide   is   reduced   by 
some  such  metal  as  iron.     In  the  reduction  of  zinc  blende 
it  is  necessary  to  use  a  solvent  giving  a  fluid  residue  which    ; 
can  easily  be  run  from  the  retort.     A  suitable  mixture 
consists  of  three  parts  of  iron  sulphide  and  one  of  ferric 
oxide  :    this  forms  a   very  fluid  bath  at  a  temperature   i 
of  1000°  C.     The  iron  oxide  may  be  replaced  by  oxides  of   1 
manganese,  lime.  etc.  ;    moreover  by  forming  the  dissolving 
bath  of  the  oxides  and  sulphides  of  the  same  metal  which 
is    employed    as    precipitating    agent,    the    matte    which    i 
is    produced   may   be   used  over  and  over  again,   either 
as  sulphide  or.  after  roasting,  as  oxide.     Since  it  is  found    | 
in  the  case  of  zinc,  that  the  success  of  the  method  is  in 
no  way  dependent  on  the  amount  of  sulphide  contained    i 
in  the  ore,  it  is  evident  that  the  process  can  be  extended    j 
to  the  treatment  of  zinc  ores  such  as  roasted  calamine    i 
or  the   silicates,   alone  or   mixed  with  blende,   and  this    , 
forms  the  subject  of  the  second  invention. — C.  A.  W. 

Zinc  ;    Metallurgy  of  ores  of ,  and  metallurgical  fur-    I 

mice.     F.  Mever,  Englewood,  N.J.,  Assignor  to  Metal-    | 
lurgical  Co.  of  America,  New  York.     U.S.  Pats.  879,482 
and  879,483,  Feb.  18,  1908. 

Ore  and  fuel  are  fed  in  an  upward  direction  through  i 
the  active  zone  of  an  internally  fired  furnace  by  means 
of  a  vertical  screw- conveyor  placed  in  the  lower  part 
of  the  furnace,  a  horizontal  conveyer  feeding  the  charge 
to  this  conveyor  from  a  hopper  outside  the  furnace.  The 
products  of  combustion  and  the  volatilised  zinc  are  with- 
drawn laterally,  the  zinc  being  condensed  at  a  tempera- 
ture above  its  melting-point.  The  clinker  and  ash  fall 
from  the  top  of  the  stack  through  a  second  stack,  placed 
beside  the  first,  into  an  ash-pit,  and  in  so  doing  preheat 
air  which  enters  the  furnace  through  the  ash-pit,  passes 
upwards  through  the  second  stack,  and  then  downwards 
through  the  active  zone  where  it  meets  the  charge. 

—A.  G.  L. 

Zinc-retort     residues ;      Process     of     treating .      G. 

Stolzenwald,      Valea      Calugaresca,      Roumania.     U.S. 
Pat.  881,355,  March  10,   1908. 

See  Eng.  Pat.  18,134  of  1906  ;  this  J.,  1906,  1224.— T.  F.  B. 

cent  rating    apparatus    [for    ores].     W.     H.     Coward, 
Bath.     Eng.  Pat.  13,501,  June  11,  1907. 

The  apparatus  consists  of  three  vertical  cylindrical 
chambers,  communicating  with  each  other  through  suitable 
air  ducts,  these  last  entering  the  respective  chambers 
tangentially  and  leaving  them  vertically.  Apertures 
are  provided  in  the  bottom  of  each  cylinder  for  the  removal 
of  the  graded  ore.  The  current  of  air,  which  is  provided 
by  an  exhausting  fan  placed  between  the  first  and  second 
chambers,  not  only  conveys  the  crushed  ore  through  the 
system  but  also  drives  a  horizontally  rotating  vane  wheel 
in  the  first  chamber.  The  heavier  ground  material 
impinging  on  this  latter  is  thrown  outward  against  the 
-  of  the  c}dinder  and  falls  to  the  bottom,  a  perforated 
plate  preventing  any  material  passing  into  the  second 
chamber  without  having  been  subjected  to  its  action. 
The  air  current,   passing  through   the  second  chamber, 


finally  impinges  on  the  conical  bottom  of  the  third  cylinder 
and.  its  motion  being  arrested,  deposits  the  dust  and 
lighter  material  carried  over.  Tt  then  escapes  up  a 
central  vertical  pipe  which  may  be  rotated  and,  being 
fitted  with  horizontal  vanes,  acts  on  the  inflowing  air  in 
much  the  same  manner  as  before. — C.  A.  W. 

Metalliferous  minerals  from  gangue  ;    Separation  of . 

H.  L.  Sulman,  H.  F.  K.  Picard,  and  J.  Ballot,  London. 
U.S.  Pat.  879,985,  Feb.  25,  1908. 

See  Eng.Pat.  20,419  of  1903;  this  J.,  1904.  1150.— T.F.B. 

Metal  plates  or  other  articles  ;    Annealing  and  galvanising 

or  tinning .     S.   O.  Cowper-Coles,  London.     Eng. 

Pat.  19,696,  Sept.  3,  1907. 

The  plates  or  other  articles  are  annealed  in  a  chamber 
filled  with  hydrogen  in  order  to  remove  scale.  The 
hydrogen  chamber  is  heated  in  a  suitable  furnace  and  has 
an  extension  or  cooling  chamber  which  dips  below  the 
surface  of  the  bath  of  zinc  or  tin.  The  plates  are  placed 
on  a  table  in  the  hydrogen  chamber,  and  when  annealed, 
the  table  is  raised  and  the  top  plate  picked  up  by  magnets 
which  extend  into  the  hydrogen  chamber.  A  backward 
movement  of  the  magnets  causes  the  plate  to  pass  between 
a  pair  of  rolls,  from  which  it  is  conveyed,  by  means  of  a 
roller  slide,  through  the  cooling  chamber  into  the  galvanis- 
ing or  tinning  bath. — 0.  F.  H. 

Copper  ores,  residues,  and  the  like  ;    Treatment  of for 

obtaining  copper.  King's  Norton  Metal  Co.  and  H.  W. 
Brownsdon,  London,  and  H.  M.  Smith,  Abbey  Wood, 
Kent.  Eng.  Pat.  21,595,  Sept.  30,  1907.  (See  also  Eng. 
Pats.  3225  of  1905,  and  717  of  1906;  this  J.,  1905, 
1309;  1907,  55.) 
A  development  of  the  method  of  oxidising  copper 
sulphide  bv  means  of  ammonium  persulphate.  (Eng. 
Pat.  13,297  of  1905;  this  J.,  1906,  378.)  In  the  treat- 
ment of  copper  sulphide  ores  by  the  wet  method,  the 
conversion  to  sulphate  by  roasting  is  not  always  complete, 
so  that,  on  the  subsequent  extraction  with  an  ammoniacal 
solvent,  the  whole  of  the  copper  from  the  ore  is  not 
obtained.  It  is  proposed  to  employ  a  solvent  containing 
100  parts  by  weight  of  ammonia  solution  (sp.  gr.  0-935) 
and  5  parts  of  ammonium  persulphate  or  an  equivalent 
amount  of  some  other  persulphate.  With  this  solvent 
a  preliminary  roasting  is  unnecessary  and  the  copper 
may  afterwards  be  recovered  from  the  solution  by  electro- 
lysis, when,  by  reason  of  the  persulphate  present,  a 
mixture  of  the  metal  and  oxide  is  obtained.  This  mixture 
may  be  used  for  the  anodes  in  electrolytic  refining. 

— C.  A.  W. 

Ores  ;    Method  of  smelting .     J.   C.   Hardie,   Helena, 

Montana.  U.S.  Pat.  874,  336,  Dec.  17,  1907. 
Air  is  forced  through  a  mass  of  incandescent  fuel  in  a 
gas-producer.  At  the  top  of  the  producer  the  resulting 
carbon  monoxide  meets  a  blast  of  steam  and  air.  The 
carbon  dioxide  formed,  together  with  the  steam,  are  then 
passed  into  a  blast-furnace  through  tuyeres,  and  effect 
reduction  of  the  ore. — A.  G.  L. 

Ores ;     Method    of    reducing .     J.    T.    Jones,    Iron 

Mountain,  Mich.,  Assignor  to  G.  A.  St.  Clair,  Duluth, 
Minn.  U.S.  Pat.  880,799,  March  3,  1908. 
The  ore,  in  a  finely  powdered  condition,  is  mixed  with 
lumps  of  coke  an!  the  whole  formed  into  a  column,  up 
which  are  passed  the  hot  products  of  combustion  of  some 
carbonaceous  fuel  and,  if  desired,  the  hydrocarbons 
distilled  therefrom.  Air  is  excluded  meanwhile  and  the 
temperature  is  not  sufficient  to  fuse  the  ore.  After  cooling, 
the  resulting  gangue  is  treated  for  the  separation  of  the 
reduced  metal. — C.  A.  W. 

Arsenical  ores  ;  Process  of  reducing .  G.  M.  West- 
man,  New  York.  U.S.  Pats.  879,931  and  879,932, 
Feb.  25,  1908. 
Metallic  arsenic  is  produced  by  subjecting  the  ores  to 
the  action  of  reducing  gases,  containing  carbon  monoxide 
and  hydrogen,  or  carbon  monoxide  alone,  and  subse- 
quently condensing  the  arsenical  vapours  in  flues  provided 
for  the  purpose.     The  reducing  gases    may  be    obtained 
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by  passing  a  mixture  of  air  and  steam  through  glowing 
coke  or,  with  the  same  end  in  view,  a  mixture  of  coke,  ore, 
and  limestone  may  he  heated  to  incandescence  in  the  same 
chamber  and  air  passed  through  the  charge. — C.  A.  W. 

Uranium  and  vanadium  ;   Process  of  extracting from 

ores.  H.  Fleck  and  W.  G.  Haldane,  Golden,  and  E.  L. 
White,  Denver,  Colo.  U.S.  Pat.  880,(545,  March  3, 
1908. 
The  ores  are  treated  with  sulphuric  acid,  the  acid  solution 
produced  being  neutralised  by  contact  with  fresh  ore. 
In  this  way  the  ore  is  enriched  and  may  be  subjected  to 
fresh  contact  with  an  acid  solvent.  Before  recovering 
the  metals  from  the  solutions,  sulphur  dioxide  may  be 
passed  in  and  the  metallic  compounds  reduced  with  the 
formation  of  sulphuric  acid. — C.  A.  W. 

[Antimony]  Ores  ;    Process  of  treating .     J.   Patten 

and  C.  R.  Barnett,  Baltimore,  Md.  U.S.  Pat.  880,752, 
March  3,  1908. 
A  heated  solution  of  sodium  sulphide  is  forced  through 
the  previously  crushed  antimony  ore.  Lime  is  added 
during  the  process  to  form  insoluble  compounds  with  the 
silica,  arsenic,  etc.,  which  may  have  been  dissolved. 
The  sulphide  solution  is  afterwards  cooled  by  contact 
with  a  further  portion  of  the  solvent,  the  partially  pre- 
cipitated antimony  sulphide  separated,  and  the  clarified 
solution  used  over  again. — C.  A.  W. 

Antimony ;     Metallurgy   of .     G.    Freydier-Dubreul. 

Fr.  Pat.  383,143,  Dec.  27,  1906. 
Antimony  ore  is  roasted,  and  the  gases  obtained  are,  when 
sufficiently  cool,  deprived  of  their  content  of  finely-divided 
antimony  oxide  by  passing  them  through  chambers  con- 
taining filters  of  metal  wire,  or  of  animal  or  vegetable 
fibres,  these  filters  being  automatically  or  continuously 
emptied. — A.  G.  L. 

Extraction  [of  gold  and  silver]  ;    Process  of .     J.  E. 

Porter,  Syracuse,  and  A.  L.  Clark,  New  York,  Assignors 
to  The  Just  Mining  and  Extraction  Co.,  New  York. 
U.S.  Pat.  880,821,  March  3,  1908. 
Ore  and  cyanide  solution  are  heated  to  and  kept  at  a 
temperature  of  190°  F.,  whiht  air  is  forced  through  a 
number  of  vessels  having  porous  walls  and  placed  in  the 
lower  part  of  the  mixture.  When  extraction  is  finished, 
the  heating  is  stopped,  and  the  cyanide  solution  is  drawn 
off  through  a  vessel  with  porous  walls  placed  above  the 
other  vessels,  through  which  air  is  still  forced  into  the 
solution. — A.  Gr.  L. 

Flux  and  process  of  making  the  same.  F.  J.  Kovach, 
Assignor  to  J.  C.  Bassett,  Cambridge,  T.  E.  Parker, 
Now  Bedford,  and  H.  F.  Strout,  Mount  Vernon.  U.S. 
Pat.  881,081,  March  3,  1908. 

See  Fr.  Pat.  377,168  of  1907  ;  this  J.,  1907,  1053.—  T.F.B. 

[Bismuth]  Ores  ;  Process  of  treating .     S.  C.  C.  Currie, 

Los  Angeles,  Cal.     U.S.  Pat.  881,101,  March  3,  1908. 
The   bismuth    ore   is   extracted  with   a  hot  solution   of 
caustic  alkali.     Metals  and  metallic  salts  arc  precipitated 
from  the  cooled  solution,  which  is  then  used  over  again. 

-  A.  G.  L. 

Lead   ores ;     Desulphurisation    of .     A.    Richet.     Fr. 

Pat.  383,451,  Oct.  30,  1907. 
Lead  sulphide  is  mixed  with  (native)  lead  oxide,  carbonate 
or  sulphate,  and  the  mixture  is  treated  in  a  converter  with 
an  air-blast.—  A.  ('•.  I.. 

Cement  from  blast -j 'iirnnre  slag,  etc.     Enc.  Pat.  4530. 
See  IX. 


XL— ELECTRO-CHEMISTRY    AND 

ELECTRO-METALLURGY. 

{A.)— ETJECTRO-CHEMISTRY. 

Electrolytic  oxidations  and  their  application  to  quantitative 

analysis.     0.   Gasparmi     G»ss.   ohim.   LtaL,    1907,   37, 

II.,  426—461. 

The  author  states  that  nitric  acid  when  decomposed  by 

the    electric    current    forms    the    most    energetic     agent 


Fig.   1. 


Fig.  2. 


known  for  oxidation  in  the  wet  way.  Its  use  is  suitable  for 
the  detection  and  determination  of  mineral  poisons  in 
toxicological  work,  for  the  determination  of  sulphur 
and  mercury  in  organic  substances,  for  the  analysis  of 
rubber,  leather,  etc.,  and  thiocyanogen  compounds,  for 
the  determination  of  phosphoric  acid,  potassium,  etc., 
in  wines,  fertilisers,  seeds  and  other  materials,  and  for 
the  determination  of  sulphur  in  crude  sulphur  ores,  and 
in  inorganic  sulphur  compounds.  The  apparatus  em- 
ployed is  constructed  in  three  forms.  The  first  (see  Fig.  1) 
is  intended  for  toxicological  investigations,  etc.,  where 
it  is  necessary  to  use  large  quantities  of  substance.  The 
second  (see  Fig.  2)  has  two  oxidation  tubes  and  is  used 
for  the  analysis  of  volatile  substances,  any  vapour  escaping 
from  the  first  tube,  being  caught  and  oxidised  in  the 
second.  The  third  form  of  apparatus  is  similar  to  the 
second,  except  that  only  one  oxidation  tube  is  used, 
this  being  connected  directly  to  the  inverted  U-tube 
(with  side  funnel-tube)  leading  to  the  bulbs.  The  method 
is  much  simpler  than  that  of  Oarius  for  the  determination 
of  sulphur  in  organic  compounds  ;  such  compounds  as 
sulphonal  and  taurin  can  be  oxidised  in  five  hours  at 
the  most,  whilst  with  more  easily  decomposable  sub- 
stances, \ — 1  hour  is  sufficient.  A  weighed  quantity 
of  the  substance  is  introduced  into  the  oxidation  tube, 
nitric  acid  of  sp.  gr.  1-42  added,  and  a  current  of  3 — 4 
amperes  at  about  8  volts  passed  through.  When  the 
oxidation  is  complete,  the  liquid  in  the  oxidation  tube 
is  mixed  with  the  washing  liquid  from  the  bulbs,  evapo- 
rated to  dryness,  and  the  sulphur  determined  as  barium 
sulphate.  Good  results  have  been  obtained  in  the  case 
of  sulphobenzide,  taurin,  sulphonal,  thiosalicylie  acid, 
thiosinamine.  thiourea,  thialdine,  thiobenzamide,  sulpho- 
carbanilide,  thiosemicarbazide,  thiophen,  allyl  sulphide, 
and  mustard  oil,  but  not  with  carbon  bisulphide. 
Descriptions  are  given  of  the  determination  of  sulphur 
in  crude  petroleum,  mercury  in  mercury-diethyl,  sulphur 
and  mineral  constituents  in  rubber  and  ebonite,  and 
sulphur  in  leather;  of  the  simultaneous  determination  of 
thiooyanic,  hydrochloric  and  hydrocyanic  acids;  and  of 
the  examination  of  soils,  cereals,  flour,  wine,  beer,  crude 

sulphur,  and  ores. 

It  is  further-  pointed  Out  that  the  nitric  oxide  produced 
by  the  electrolysis  of  nitric  acid  has  strong  reducing  as 
well    as    Oxidising    properties.       By     making    use    of    this 

reducing  action  it  is  possible  to  determine  chlorates  and 
DTOmateS.  The  substance  is  subjected  to  electrolysis 
in  presence  Of  nitric  acid  with  a  current  of  3 — 4  ampere.- 
at  S  volts.  \fter  10  -12  minutes,  the  chloride  or  bromide 
in  the  residue  is  determined  volumetrically. — A.  S. 
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Nitrogen  oxides  ;     Analysis  of by  means   of  their 

absorption  tpectf*  in  the  ultra  red.  E.  Warburg  and 
Q.    Loith.iuser.      Stt   VII. 

Patents. 

Primaru   cell.     P.    G.    Triquet,    Paris.     Eng.   Pat.    5925, 
March   12.   1907. 

See  Fr.  Pat. 373,098  of  1906  ;  this  J.,  1907,  698.— T.  F.  B. 

Accumulators  ;     Electric .     M.  C.  Thiellet  and  M.  J. 

Denard,  Lyons.  France.  Eng.  Pat.  8284,  April  9,  1907. 
Under  Int.*  Con  v..  April  12.  1906. 

The  active  mass  consists  of  "  oxide  of  lead  agglutinated 
by  an  addition  of  bichromate  of  potash  dissolved  in 
gelatin  swelled  with  water,  and  asbestos  fibre  treated 
with  sulphuric  acid  and  silicate  of  soda." — B.  N. 

Electrolytic  apparatus  and  galvanic  batteries.     P.  Borgnet, 
Liege.  Belgium.     Eng.  Pat.  9029,  April  18,  1907. 

See  Fr.  Pat.  377.249  of  1907  ;  this  J., 1907,  1054.— T.  F.  B. 

Pile  or  generator  of  electricity.     L.  P.   Basset.     Fr.   Pat. 

3S3.540,  Oct.  31,  1907. 
The  patent  relates  to  improvements  in  the  apparatus 
described  in  Fr.  Pats.  356.142  and  370,170  (this  J.,  1905, 
1312,  and  1907,  209).  When  solutions  of  nitric  acid 
and  sodium  sulphide  are  employed  in  the  positive  and 
negative  compartments,  secondary  reactions  are  set  up 
and  sulphur  is  deposited  in  the  pores  of  the  diaphragms. 
Hypochlorous  acid,  or  some  substance  capable  of  dis- 
solving the  deposit,  is  therefore  mixed  with  the  nitric- 
acid,  and  the  sulphur  dissolves  on  one  side  of  the 
diaphragm  forming  polysulphides,  while  on  the  other 
the  hypochlorous  acid  converts  it  into  sulphuric  acid. 
The  sodium  sulphide  solution  may  also  be  maintained 
at  a  higher  level,  or  under  a  greater  pressure,  in  order 
to  cause  it  to  dissolve  the  sulphur  by  traversing  the 
diaphragm.  The  solutions  may  also  be  separated  by  a 
third  neutral  liquid  by  means  of  porous  diaphragms, 
thus  avoiding  the  deposition  of  sulphur  in  the  latter  ; 
the  three  liquids  are  kept  in  continuous  circulation. 
Adjacent  cells  are  separated  by  two  walls  of  carbon, 
forming  the  electrodes,  with  an  adhesive  conducting 
mixture  of  graphite  and  paraffin,  sulphur  or  celluloid 
between,  or  a  single  wall  of  carbon  may  be  employed, 
the  pores  being  stopped  with  a  suitable  substance,  such  as 
paraffin,  sulphur  or  celluloid,  in  order  to  prevent  the 
diffusion  of  the  electrolytes. — B.  N. 

Electrodes  ;    Method   of  making .     E.    W7.    Jungner, 

Kneippbaden,  Assignor  to  Nya  Ackumulator  Aktie- 
bolaget  Jungner,  Stockholm.  U.S.  Pat.  880,027, 
Feb.  25,  1908. 

See  Fr.  Pat.  374,597  of  1907  ;  this  J.,  1907,  876.— T.  F.  B. 

Electrode  for  electrical  bleaching  apparatus  ;   Carbon . 

P.  Schoop,  Nuremberg,  Germany.  U.S.  Pat.  880,579, 
March  3,   1908. 

See  Fr.  Pat.  370,162  of  1906  ;  this  J.,  1907,  209.— T.  F.  B. 

Transformer  furnace  [  /    Electric ].     A.  R.  Lindblad 

and  O.  Stalhane,  Ludvika,  Sweden.  U.S.  Pat.  880,547, 
March  3,  1908. 

See  Fr.  Pat.  370,583  of  1906  ;  this  J.,  1907,  261.— T.  F.  B. 

Electric   resistances  ;    Method  of  making by  means 

of  mixtures  of  good  and  bad  conductors.  Fabrik  Elek- 
trischer  Ziinder  G.m.b.H.  Fr.  Pat.  383,359,  Oct.  28, 
1907. 

Good  conductors  are  mixed  with  bad  conductors  in  the 
form  of  solutions  or  plastic  or  fused  substances.  The 
desired  degree  of  resistance  is  given  to  the  mixture  by 
subjecting  it  to  the  action  of  electric  waves  or  currents, 
as  is  done  in  the  case  of  "  coherers,"  and  the  mass  is  then 
allowed  to  harden  in  this  condition,  by  evaporation, 
setting,  or  cooling. — A.  G.  L. 


Cadmium  ;  Separating [electrolytically]  from  sulphate 

of  zinc  in  the  manufacture  of  the  same.  F.  A.  E.  Van 
Berckelaer,  Brussels.     Eng.  Pat.  1625,  Jan.  22,  1907. 

Cadmium  is  separated,  by  electrolysis,  in  the  form  of  a 
black  powder  on  the  cathode,  from  the  liquor  containing 
zinc  sulphate. — B.  N. 

Gases  and  gas  mixtures  ;    Method  of  and  apparatus  for 

treating by  means  of  voltaic  arc*.     A.  J.  Petersson, 

Albv,  Sweden.  U.S.  Pats.  880,037  and  880,464, 
Feb.  25,  1908. 

See  Fr.  Pat.  349,227  of  1904  ;  this  J.,  1905,  679.— T.  F.  B. 

Persidphates  ;    Process  for  electrolytically  producing . 

G.  Teichner  and  P.  Askenasy,  Nuremberg,  Germany. 
U.S.  Pat.  880,599,  March  3,  1908. 

See  Fr.  Pat.  351,613  of  1905  ;  this  J.,  1905,  896.—  T.  F.  B. 

Electric- furnace   process.     F.    von    Kiigelgen   and   G.    O. 

Seward,    Holcombs   Rock,    Va.,    Assignors  to   Virginia 

Laboratory  Co..  New  York.     U.S.  Pat.  880,743,  March  3, 

1908. 

A  current,  sufficient  to  maintain  the  material  in  a  molten 

condition,   is  passed,   from  a  carbon  electrode,  through 

a    "  pyro-conductive "    charge    in    an    electric    furnace. 

The  electrode  is  chilled  sufficiently  to  cause  a  portion 

of  the  charge  to  be  solidified,  thus  forming  a  protective 

and  conducting  coating,   which  acts  as  a  new  working 

electrode.—  B.  N. 

Electrolysis  of  brine  ;   Apparatus  for .     C.  F.  Carrier, 

jun.,  Assignor  to  Elmira  Electrochemical  Co.,  Elmira, 
N.Y.  U.S.  Pat.  881,108,  March  10,  1908. 
Claim  is  made  for  an  electrolytic  cell  having  decomposing 
and  oxidising  compartments,  means  for  circulating 
mercury  through  the  cell  and  a  distributing  slot  for 
mercury  substantially  centrally  situated  in  the  decom 
posing  compartment.  Retardation  of  the  flow  of  amalgam 
in  the  decomposing  compartment  is  prevented  by  means 
of  triangular  strips  or  blocks  extending  above  the  surface 
of  the  mercury  and  by  intermediate  channels  diminishing 
in  cross- sectional  area  in  the  direction  of  flow  of  the 
amalgam. — T.  H.  P. 

Acetates  ;   Electro-chemical  manufacture  of ,  especially 

sodium  acetate.  C.  H.  Jacob.  Fr.  Pat.  383,595, 
Jan.  12,  1907. 

Alcohol  is  oxidised  by  allowing  it  to  fall  slowly  over 
diaphragms  supporting  a  mass  of  porous  lead,  produced 
by  the  electro-chemical  action  of  aluminium  on  potas- 
sium plumbite.  The  liquid  drops  slowly  into  the  positive 
compartment  of  an  electrolytic  vessel  containing  alkali, 
whereby  acetic  acid  is  produced  and  passes  into  the  nega- 
tive compartment  where  it  forms  sodium  acetate.  The 
heavy  solution  of  sodium  acetate  passes  away  at  the 
bottom  of  the  electrolytic  bath  into  a  crystallising  vessel, 
which  is  heated  electrically. — B.  N. 

Caustic  alkali  ;    Apparatus  for  the  production  of by 

electrolysis  of  fused  alkali  chloride,  using  a  lead  cathode. 
C.  L.  Sagui.     Ger.  Pat.  189,  474,  Oct.  23,  1906. 
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The  electrolysis  is  carried  out  in  the  chamber.  A,  fresh 
sodium  chloride  being  introduced  through  the  hopper,  I. 
The  lead-sodium  alloy  produced  is  forced,  by  the  super- 
incumbent column  of  fused  sodium  chloride,  through  the 
pipe,  G,  into  the  decomposing  chamber,  B,  from  which 
caustic  soda  solution  is  discharged  through  the  pipe,  R. 
The  pipe,  G,  can  be  closed  by  a  valve  connected  to  the 
spindle,  I. — A.  S. 

(B. )— ELECTRO-METALLURGY. 

Iron  alloys  low  in  carbon  ;  New  method  of  producing . 

B.  Neumann.     Stahl  u.   Eisen,   1908,   28,   356—360. 

The  method  consists  in  reducing  the  oxide  or  sulphide 
of  the  metal  to  be  used,  by  means  of  silicon  or  ferro- 
silicon  of  high  silicon  percentage.  The  reaction  cannot 
be  carried  out  like  the  thermite  process,  but  requires  the 
aid  of  outside  heat.  A  flux  of  lime  and  alumina  (m.  pt. 
1300° — 1500°  C.)  is  melted  in  an  electric  furnace,  and  the 
mixture  of  silicon  and  metallic  oxide  added.  The  reduced 
metal  sinks  through  the  flux,  and  collects  on  the  bottom 
of  the  furnace,  which  is  made  of  magnesia  or  chromite 
bricks.  In  this  way  the  author  has  produced  from 
chromite,  ferrochrome  containing  about  40  per  cent, 
of  chromium,  1  of  carbon,  and  2%  to  3  of  silicon  ;  and 
from  chromium  oxide,  alloys  containing  5 — 7  per  cent, 
of  iron..  1  of  carbon,  7 — 8  of  silicon  ;  in  no  way  could  the 
percentage  of  silicon  be  brought  down.  Titanium  or 
ferrotitanium  produced  by  the  process  contained  3  per 
cent,  of  iron  and  20  of  silicon  ;  ferrotungsten,  5  per  cent. 
of  iron,  1  of  carbon  and  2  of  silicon  :  and  ferromolyb- 
denum,  6|-  of  iron,  0-6  of  carbon  and  3  of  silicon.  Probably 
the  silicon-content  of  most  of  these  alloys  would  not 
affect  their  application  in  making  special  steels.  Sulphides 
are  not  completely  reduced  by  silicon  under  the  circum- 
stances of  these  experiments. — J.  T.  D. 


Patents. 


Furnaces  ;    Induction 


Dec. 


-.     G.  Gin. 
15,   1906. 


Eng.  Pat.  28,638, 


A  heating  conductor,  capable  of  acting  chemically 
upon  the  material  to  be  treated,  is  used  as  the  secondary 
circuit.  An  application  is  described  in  which  molten 
cast  iron  is  used  as  the  secondary,  and  by  heating  this 
with  zinc  sulphide,  the  zinc  is  liberated  and  volatilised 
into  suitable  condensing  chambers.  Reference  is  directed 
to  Eng.  Pats.  700  of  1887.  9219  of  1891,  23.707  of  1895, 
17,027  of  1900,  23,964  and  28,805  of  1903,  8221,  17,178, 
and  21,060  of  1905,  and  7597  of  1906  (this  J.,  1901,  367  ; 
1904,  192,  549  ;    1906,  127,  766,  850,  and  1152).— B.  N. 

Electric  furnace  for  effecting  fusion   or  for  refining.     E. 
Viel,  Paris.     Eng.  Pat.  24,697,  Nov.  7,  1907. 

SeeFt.  Pat.  380, 119  of  1907  ;  this  J.,  1907,  1285.— T.  F.  B. 

(1),   (2),    Furnaces;    Electric .     (3),    Elect  rode -holder 

for  electric  smelting  furnaces.     (4),  Electrode  ;   Sectional 

for  electric  furnaces.     C.  E.  Wilson,  Ferris,  W.  Va. 

U.S.  Pats.  881,517—881,520,  March  10,  190S. 

( 1 ).  The  melting  receptacle  is  provided  with  main 
electrodes  at  opposite  sides,  and  an  "  exciting  electrode," 
which  may  be  inserted  or  withdrawn,  is  moved  between 
them  by  means  of  an  electric  controlling  device,  the  latter 
being  connected  with  the  exciting  electrode.  The  recep- 
tacle may  be  tilted  by  means  of  a  controlling  device, 
actuated  electrically,  and  connected  with  the  receptacle, 
in  order  to  prevent  molten  metal  accumulating  and 
making  contact  with  one  electrode.  The  desired  resist- 
ance is  thus  maintained  in  the  heat-generating  material 
overlying  the  metal. 

(2).  The  melting  chamber  is  provided  in  its  base  with 
an  electrode  forming  the  lower  terminal  of  an  electric 
current  supply,  and,  above  the  chamber,  two  suspended 
heads,  which  may  be  adjusted  independently,  are  also 
separately  connected  with  the  electric  supply.  A  battery 
of  removable  pencils  is  mounted  in  each  head,  these 
together  forming  the  upper  terminal  of  (he  cunenl  supply. 

The  pencd  electrodes  in  one  he, id  may  thus  be  renewed 
whilst  the  current  passes  through  the  second  suspended 


electrode.  The  melting  chamber  is  provided  with  a  cover,, 
with  holes  for  the  passage  of  the  pencils.  Each  pencil 
is  formed  of  a  number  of  sections,  which  may  be  readily 
joined  together  at  their  ends,  and  provided  near  their 
upper  ends  with  perforations  to  receive  supporting  pins. 

(3).  The  current-distributing  holder,  for  supporting  a 
number  of  "  pencil  "  electrodes,  comprises  a  water- 
jacketed  head,  with  openings  through  it  for  receiving 
the  pencils.  The  support  for  each  pencil  consists  of  a 
water-jacketed  clamping  device  for  releasing  and  engaging 
the  pencil.  The  pencils  consist  of  longitudinal  sections 
fastened  together  at  their  ends,  and  passing  through 
the  openings  in  the  head.  Each  opening  is  formed  with 
a  "  segmental  wall,"  against  which  the  pencil  fits  at  one 
side,  and  with  an  adjustable  clamping  block  against  which 
the  pencil  fits  at  the  opposite  side  of  the  opening.  Set- 
screws  in  the  sides  of  the  head  engage  with  the  blocks, 
so  that  each  pencil  may  be  fixed  in  position  independently 
of  the  others. 

(4).  The  "  pencil  "  electrode  is  formed  of  a  number  of 
sections  engaging  together  end -wise.  Each  section 
comprises  a  block  of  carbonaceous  material  formed  of  a 
number  of  longitudinal  members  fitting  closely  together. 
The  ends  of  the  blocks  are  dovetailed  and  perforated, 
so  that,  when  they  are  fitted  together,  they  may  be 
fastened  by  a  graphite  bolt,  which  is  passed  through  the 
registering  perforations. — B.  N. 

Wall    and   ceiling    covers  ;     Production    of [electro- 

lytically].     S.    0.    Cowper- Coles,    London.     Eng.    Pat. 
4984,  March  1,  1907. 

A  film  of  metal  is  deposited  electrolytically  upon  a  drum, 
and  a  web  of  paper  treated  with  mucilage  is  pressed  into 
contact  with  the  film,  so  as  to  wholly  or  partially  remove 
the  metal  from  the  drum.  The  paper,  canvas,  or  other 
material,  may  be  treated  in  this  manner  one  or  more 
times,  for  the  deposition  of  films  of  other  metals,  and  the 
production  of  any  desired  pattern. — B.  N. 

Zinc  ;     Electric    furnace    for    the    continuous    extraction 

of -■  from  its  ores.     E.  F.  Cote  and  P.  R.  Pierron, 

Lyons,  France.     Eng.  Pat.  5100,  March  2,  1907. 
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The  fanutce  i  onsists  of  ■  cylindrical  body,  a,  of  refractory 
material,  with  adjustable  electrodes.  ''.  &',  ;tnd  may  be 
heated  by  the  are  or  ares  produced,  or  by  means  of  the 
resistance  of  the  fused  material  in  the  bath.  Roasted 
calamines  are  heated  With  reducing  fuels  and  the  necessa in- 
fluxes, or  untreated  blendes  may  be  heated  with  scrap 
iron  in  the  form  of  tilings.  The  charge  is  supplied  through 
the  hopper.  /.  and  the  tube.  /:.  into  a  horizontal  tube, 
.aid  carried  through  the  latter,  by  means  of  an  endless 
s  tcw.  into  the  charging  tube.  i.  This  is  cleared  from 
time  To  time  by  means  of  the  rotating  drill.  n,  which  may 
also  be  raised  or  lowered.  An  auxiliary  electrode,  u, 
enables  the  tapping  hole,  t,  to  be  cleared  of  pasty  masses. 
Zinc  is  condensed  into  the  liquid  state  by  passing  the 
vapour  through  the  annular  space  in  the  condenser,  1, 
the  temperature  of  which  may  be  regulated.  For  this 
|  urpose  a  central  tube.  2.  is  packed  with  resistance 
material  between  two  electrodes,  3,  and  4,  and  by  regu- 
lating the  position  of  these,  the  whole  or  a  part  of  the 
londenser  may  be  heated  electrically,  or  the  condenser 
may  be  heated  by  the  production  of  an  electric  arc. 
The  orifices,  t  .  and  7.  may  be  cleared,  if  partially  stopped 
by  deposit,  by  the  scrapers,  <>.  and  10.  which  are  movable 
on  swivel  blocks  in  and  out  of  the  condenser,  thus  cleansing 
the  parts  without  the  admission  of  air.  A  modification 
is  described,  for  the  purpose  of  converting  any  carbon 
dioxide,  mixed  with  the  zinc  vapour,  into  carbon  monoxide, 
in  order  to  avoid  oxidation  of  the  zinc.  The  vapours 
;\re  passed  through  an  incandescent  mass  of  carbon, 
which  forms  the  upper  portion  of  the  heating  resistance 
of  the  condenser,  before  being  passed  through  the  con- 
densing chamber. — B.  X. 

[Ore]  Separators  ;   Electro-magnetic .      W.  Blackmore, 

London.       Eng.  Pat.  7982,  April  5,  1907. 

A  roNiCAi.  table  revolves  between  pole  pieces,  the  edges 
of  the  latter  being  arranged  concentrically  with  the  edge 
of  the  table.  The  upper  pole  piece  is  made  chisel-shaped, 
whilst  the  lower  one  is  widened  and  is  prolonged  beyond 
the  upper  one  in  the  direction  of  movement  of  the  table. 
The  latter  is  mounted  upon  rollers,  through  one  or  more 
of  which  the  drive  takes  place.  Ore  is  delivered  in  a  wet 
state  on  to  the  table,  and  water  pipes,  provided  with  jets, 
are  arranged  in  suitable  positions,  in  order  to  :  (1),  check 
the  passage  of  the  whole  charge  through  the  magnetic 
field  ;  (2),  wash  the  non-magnetic  portion  out  of  the 
magnetic  field  into  a  suitable  receptacle  ;  (3),  further 
wash  the  magnetic,  portion  of  the  charge  ;  and  (4),  wash 
the  cleaned  magnetic  portion,  after  it  leaves  the  magnetic 
field,  into  a  suitable  receptacle. — B.  X. 

Tin ;      Electrolytic    refining    of .      E.     A.     Sperry, 

Brooklyn,    Xew   York.     U.S.    Pat.    874,707,    Dec.    24, 
1907. 

The  raw  alloy  is  melted  and  treated  by  "  poling,"  an 
oxidising  agent,  such  as  saltpetre,  being  added  if  necessary 
to  assist  in  the  oxidation  of  the  impurities,  which  rise 
as  a  scum  to  the  surface  of  the  metal.  Whilst  the  latter 
is  at  a  high  temperature,  a  small  quantity  of  a  "  sliming 
or  non-soluble  "  element,  such  as  copper,  is  added,  in 
order  to  aid  the  coagulation  of  the  slimes  in  the  subsequent 
process.  The  melt  is  allowed  to  cool  to  a  predetermined 
point,  and  cast  into  anodes.  These  are  dissolved  in  a 
suitable  electrolyte,  in  a  cell  containing  a  diaphragm 
between  the  electrodes  or  surrounding  one  electrode. 
The  electrolyte  is  heated  and  circulated  within  the  cell, 
in  order  to  facilitate  the  removal  of  the  slimes,  and  prevent 
the  accumulation  of  the  same  in  the  region  of  the  anodes. 
The  tin  deposited  on  the  cathode  is  of  a  high  degree  of 
purity.  Periodically,  portions  of  the  electrolyte  are  with- 
drawn, and  the  tin  precipitated,  the  precipitate  being 
suitably  concentrated  to  eliminate  the  impurities,  and 
the  purified  tin  returned  to  the  process. — B.  N. 

Xickel  ;     Electrolytic    process    for    refining .     J.    X. 

Pring,  Xew  York,  Assignor  to  E.  A.  Sperry,  Brooklyn, 
X.Y.     U.S.  Pat.  874,864,  Dec.  24,  1907. 

The  nickel  together  with  impurities,  is  obtained  from 
crude  nickel  (copper  refining  waste)  in  the  form  of  sulphate 
or   other   soluble   salt   in    solution.     From   this   solution 


such  metals  as  copper,  lead,  bismuth,  arsenic  and  antimony 
are  precipitated  by  agitating  with  a  small  quantity  of 
sodium  sulphide,  or  freshly  precipitated  nickel  sulphide 
obtained  in  a  subsequent  stage  of  the  process.  The 
precipitated  sulphides  are  filtered  off,  and  the  filtrate 
digested  with  an  alkali  sulphide  in  order  to  precipitate 
nickel,  cobalt,  iron,  zinc  and  manganese.  The  sulphides 
of  iron,  zinc  and  nickel  are  dissolved  by  hydrochloric 
acid,  and  the  nickel  sulphide,  with  or  without  previous 
separation  of  the  cobalt  is  electrolysed  in  the  presence 
of  a  chloride.  Graphite  plates  are  used  as  anodes,  and 
are  contained  in  porous  cells  into  which  the  nickel  sulphide 
is  fed.— 0.  F.  H. 

Ores  ;   Furnace  and  process  for  desulphurising  and  agglo- 
merating   comminuted .       A.  J.   Dull,  Harrisburg,. 

and  J.  \Veatherby,  jun.,  Xew  Cumberland,  Pa.  U.S. 
Pats.  875,331  and  875,332,  Dec,  31,  1907. 

The  finely-powdered  ore  is  heated  in  a  roasting  furnace 
to  a  degree  sufficient  to  burn  out  the  larger  portion  of  the 
sulphur,  but  insufficient  to  fuse  the  ore.  After  the  removal 
of  the  major  portion  of  the  sulphur,  the  heated  ore  is- 
exposed  to  the  action  of  an  electric  arc,  the  electrodes  of 
which  are  movable  with  respect  to  each  other,  so  that 
the  masses  of  cinder  formed  between  two  such  poles  become 
broken  up  and  removed  from  the  sphere  of  action  of  the 
arc.  The  agglomerated  cinder  may  then  be  treated  in  a 
blast-furnace  without  fear  of  its  being  blown  out  by  the 
blast.  It  is  found  that  the  electrical  resistance  of  finely- 
powdered  sulphurous  ore  is  greatly  decreased  by  heating. 
The  roasting  furnace  employed  may  be  of  the  upright 
type  consisting  of  several  floors  over  the  surface  of  which 
iron  rakes  travel,  the  arc  being  formed  on  the  lower  floor 
between  these  rakes  and  electrodes  provided  ;  or  an 
ordinary  revolving  cement  furnace  may  be  modified 
by  placing  inside  it,  at  its  middle  part,  an  annular  electrode 
insulated  by  fire-brick.  The  arc  is  momentarily  estab- 
lished between  this  ring  and  a  series  of  circumferential 
studs  as  each  severally  reaches  the  lower  side  of  the 
furnace. — C.  A.  W. 

Electrode  posits  ;    Process  for  producing  poreless  and  well- 
adhering   .     H.  Schmidt,  Cologne.  German}'.     U.S. 

Pat.  880,405,  Feb.  25,  1908. 

See  Fr.  Pat.  380,430  of  1907  ;   this  J.,  1908,  28.— T.  F.  B. 

Magnesium  ;     [Electrolytic]    Process    of    producing . 

F.  von  Ktigelgen  and  G.  O.  Seward,  Holcombs  Rook, 
Va.,  Assignors  to  Virginia  Laboratory  Co.,  Xew  York. 
U.S.  Pat.  880,489,  Feb.  25,  1908. 

Magnesium  oxide  is  dissolved  in  a  fused  bath  of  magnesium 
fluoride,  and  one  or  more  fluorides  of  metals,  such  as  those 
of  the  alkalis,  more  electropositive  than  magnesium,  the 
decomposition  voltage  of  the  bath  being  higher  than  that 
of  the  magnesium  oxide.  The  liquid  is  subjected  to 
electrolysis,  and  magnesium  oxide  supplied  as  requited  to 
replace  that  which  is  decomposed.—  B.  X. 

Metals  ;    Producing by  electrolysis.     G.   0.   Seward 

and  F.  von  Kiigelgen,  Holcombs  Rock,  Va,,  Assignors 
to  Virginia  Laboratory  Co.,  Xew  York.  U.S.  Pat. 
880,760,  March  3,  1908. 

The  metal  is  separated  in  a  molten  state  at  a  submerged 
cathode,  rising  through  the  fused  electrolyte,  and  accumu- 
lating and  solidifying  within  a  collecting  ring  at  the  top 
to  form  a  protective  cover  in  contact  with  the  electrolyte. 
The  under  surface  remains  sufficiently  soft  for  the  rising 
globules  of  metal  to  adhere  to  it.  The  mass  is  gradually 
withdrawn  from  the  electrolyte  to  form  rods  or  blocks 
of  the  metal.  (See  U.S.  Pat.  864,928,  1907,  this  J.,  1907, 
1056.)— B.  X. 

Aluminium    and    other    metals  ;   Art    of   liberating 

[electroh/ticalli/].  H.  S.  Blackmore,  Mount  Vernon. 
X.Y.     U.S.  Pat.  881,049,  March  3,  1908. 

A  mixture  of  aluminium  oxide  and  fluoride  is  subjected 
to  electrolysis,  using  an  anode  of  "  aluminium  methid 
(AlACr.)."  The  metal  of  the  aluminium  oxide  and  fluoride 
is  liberated,  with  "  the  concurrent  combination  of  their 
electronegative  constituents  with  the  anode." — B.  X. 
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Aluminium  ;    Manufacture  of .     H.  Herrensehmidt. 

Fr.  Pat.'  383,554,  Jan.  10,  1907. 

Crude  bauxite  is  powdered  and  dehydrated.  The  hot 
material  is  mixed  with  boric  acid  or  a  borate,  preferably 
borax  (about  8  per  cent.),  and  a  quantity  of  carbon 
fcoke,  charcoal,  etc.)  calculated  to  be  sufficient  for  the 
reduction  of  the  iron  and  silicon  contained  in  the  bauxite. 
The  mixture  is  fused  in  an  electric  furnace,  iron  and 
silicon  being  reduced  and  forming  compounds  with 
boron,  whilst  the  alumina  is  merely  melted.  The  fused 
oxide  is  then  run  into  a  second  furnace,  or  into  another 
part  of  the  first  furnace,  where  it  is  reduced  to  aluminium 
as  usual  (after  the  addition  of  cryolite,  etc.). — A.  G.  L. 

Cobalt  ores  ;    Process  for  treating and  for  refining 

cobalt   from   nickel,  arsenical   and   silver-bearing   ores. 

E.    E.    Armstrong,  Niagara    Falls,    N.Y.      U.S.    Pat. 

881,527,  March  10,  1908. 

Cobalt  is  precipitated  as  oxide  by  electrolysing  a  solution 
of  cobalt  in  the  presence  of  a  metallic  halide  (chloride). 

—A.  0.  L. 

Coffer  ;    Method  of  recovering from  ore  or  matte  by 

electrolysis.  H.  K.  Hess,  Philadelphia,  Pa.  U.S.  Pat. 
881,580.  March  10,  1908. 
The  comminuted  ore  is  formed  into  a  briquette  by  means 
of  clay  and  vegetable  fibre,  and  this  is  heated  to  destroy 
the  latter  and  vitrify  the  clay,  thus  rendering  the  body 
porous.  A  lead  conductor  is  attached  to  the  porous 
body  to  form  an  electrode,  and  the  whole  immersed  in  a 
suitable  electrolyte.  On  passing  an  electric  current, 
the  copper  is  deposited  on  a  second  electrode,  without 
disintegration  of  the  porous  body.— B.  N. 

Lead  and  antimony  ;    Continuous  extraction  of from. 

sulphide  ores  by  means  of  an  electric  furnace.     E.   F. 

Cote  and  P.  R.  Pierron.  Fr.  Pat.  383,293,  Jan.  3,  1907. 
Galena,  or  stibnite  are  mixed  with  metallic  iron  and 
fluxes,  and  subjected  to  the  action  of  an  electric  arc  in 
a  furnace  of  the  intermittent  type,  provided  with  two 
vertical  electrodes.  The  lower  electrode  (negative)  is 
fixed  directly  to  the  "  brasquing  "  (carbonaceous  cement) 
which  constitutes  the  lining  of  the  lower  part  of  the  furnace, 
whilst  the  upper  electrode  (positive)  can  be  raised  or 
lowered.  The  charge  is  dropped  into  the  furnace  from 
an  annular  hopper  surrounding  the  upper  electrode. 
Gases  generated  are  led  away  through  a  pipe  near  the 
top  of  the  furnace.  To  prevent  obstructions  in  the  tap- 
hole  during  discharge,  a  small  movable  electrode  is  intro- 
duced into  the  tap-hole  whilst  the  furnace  is  being 
emptied. — A.  G.  L. 

Steel  and  the  like  ;    Process  of  and  apparatus  for  making 

.     Felten   und  Guilleaume-  Lahmeyerwerke  A.-G. 

Fr.  Pat.  383,461,  Oct.  31,  1907.  Under  Int.  Conv., 
Nov.  1,  1900. 
The  ore  is  first  reduced  as  usual  in  a  blast-  or  hearth - 
furnace.  The  slag  is  then  removed,  the  usual  fluxes  are 
added,  and  the  furnace  is  completely  closed,  the  refining 
of  the  metal,  or  conversion  into  steel,  being  accomplished 
by  electrical  means.  The  electrical  apparatus  which 
converts  the  furnace  during  this  second  stage  into  an  arc. 


resistance,  or  induction  furnace  is  preferably  removed 
from  contact  with  hot  gases,  etc.,  during  the  first  stage. 
Electrical  energy  may  be  economised  by  effecting  part  of 
the  heating  during  the  second  stage  by  the  passage  of 
hot  gases  through  flues  in  the  walls  of  the  furnace,  but 
without  allowing  these  gases  to  enter  the  working  part  of 
the  latter. — A.  G.  L. 

Silver-,  nickel-,  or  gold-plated  articles  ;   Electrolytic  process 

for  removing  the  coating  metal  from .      E.  Harbeck. 

Ger.  Pat.  189,870,  Sept.  25,  1906. 

The  coating  metal  is  removed  from  articles  plated  with 
silver,  nickel  or  gold,  by  using  them  as  anodes  in  au 
electrolyte  consisting  of  sulphuric  acid,  having  a  sp.  gr. 
of  more  than  1-53  (50°  B.),  to  which  hydrochloric  acid 
or  a  chloride  has  been  added.  The  silver,  nickel,  or  gold 
is  dissolved,  and  is  deposited  at  the  cathode.  Iron, 
lead,  tin,  copper,  brass,  bronze,  Britannia  metal,  etc., 
are  scarcely  acted  upon  under  these  conditions.  The 
process  is  carried  on  at  a  temperature  of  75° — 100°  C, 
with  an  E.M.F.  of  2—6  volts.— A.  S. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Acetylene  tetrachloride  and  its  derivatives  as  solvents  and 
extraction  agents  [for  fats,  etc.].  Chem.  Fabr.  Griesheim 
Elektron.     Chem.-Zeit.,  1908,  32,  256—257. 

Trichlorethylene  (b.  pt.  88°  C.)  suffers  decomposition 
to  the  extent  indicated  by  the  following  figures  when  heated 
for  five  days  with  an  equal  quantity  of  water  in  presence 
of  the  metals  mentioned.  Wrought  iron,  0-04 ;  cast 
iron,  0-04  ;  copper,  0-03 ;  lead,  0015  per  cent.  Iron 
extraction  vessels  would  therefore  appear  to  be  suitable 
for  use  with  this  solvent.  The  small  amount  of  iron 
dissolved,  however,  imparts  to  oils  and  fats  a  dark  brown 
coloration,  which  cannot  be  removed  by  boiling  with  acids. 
Also,  on  boiling  trichlorethylene  with  alkalis  or  alkaline 
compounds  in  aqueous  or  alcoholic  solution,  hydrochloric 
acid  is  liberated,  and  gaseous  products  (probably  dichlor- 
acetylene,  and  in  presence  of  metals,  monochloracetylene) 
are  formed;  which,  in  contact  with  air,  may  inflame  or 
explode.  Care  must  be  taken  when  using  trichlorethylene 
in  open  vessels,  as  it  exerts  a  narcotic  action  many 
times  stronger  than  that  of  carbon  tetrachloride  Dichlor- 
ethylene  and  perchlorethylene  are  about  as  resistant  to 
the  action  of  metals  as  trichlorethylene.  Perchlorethylene 
would  probably  be  a  useful  solvent  for  employment  in 
open  vessels.  The  ethane  derivatives  —  symm. 
tetrachlorethane  (b.  pt.  147°  C.)  and  pentachlorethane 
(b.  pt.  159°  C.)  are  much  less  resistant  to  the  action  of 
metals.  Tetrachlorethane  or  acetylene  tetrachloride  is 
still  more  active  physiologically  than  trichlorethylene. 

—A.  S. 

Soaps  ;    Physico-chemical  researches  on considered  n.> 

colloids.     A.  Mayer,  G.  Schaeffer,  and  E.  F.  Terroine. 
Compt.  rend.,  1908,  146,  484—487. 

A  general  view  of  the  structure  of  soaps  in  different 
media  is  given  in  the  following  table  : — 


Media. 


Soaps. 


Acid. 


Neutral. 


Aqueous  alkaline. 


Alcoholic  alkaline. 


Lower    members    of    the    series 

(including  the  valerate) 

Caproate,  caprylate,  laurate .... 

Palmitate,  oleate 

Stearate 


HomogeneouH  solution 

Suspension  oi  micro- 
scopic particles,  and 
pricipitate 

Paste  (agglomerate  of 
granules  and  of 
crystals  in  a  viscous 
ilium) 

Precipitate 


Homogeneous  solution 
Suspension    oi    ultra- 
microscopic  particles 

Suspension  of  sub- 
microscopic  !llld 
microscopic  particles 

Suspension  of  micro- 
scopic  particles 


Homogeneous  solution 
Transparent  jelly 


i  romogeneoui  solution 
Suspension    oi    oltra- 
mlcroscoplc  particle*, 

very   viscoua 

Typioal  jelly, liquefying  .idly      with       ultra- 

iiy  heat,  re  solidifying       microscopic  particles 

on  cooling 


Paste 


Jelly  enclosing  crystals 
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All  soaps  in  aqueous  solution  are  electro-negative, 
liven  the  lower  members  of  the  series  form  absorption- 
compounds  with  salts  of  heavy  metals,  and  complex 
colloids  with  electropositive  organic  and  inorganic 
colloids.  It  is  known  that  fatty  acids  reduce  the  surface 
tension  of  water  more  than  soaps  do  :  the  effect  produced 
by  soaps  is  enhanced  as  the  fatty  acid  is  displaced  by  a 
stronger  acid,  or  as  the  soaps  become  hydrolysed.  The 
addition  of  a  strong  acid  has  little  influence  on  the  viscosity 
of  y/10  solutions  of  the  lower  members  of  the  series  of 
soaps  (up  to  the  valerate),  but  the  addition  of  a  base 
greatly  increases  the  viscosity.  The  viscosity  of  a  N/l 
solution  of  the  valerate  is  diminished  by  addition  of  an  acid, 
and  increased  by  addition  of  a  base.  Starting  with  the 
caproate.  which  is  the  first  member  of  which  the  neutral 
aqueous  solution  is  no  longer  homogeneous,  the  viscosity 
is  increased  by  addition  of  either  an  acid  or  a  base.  The 
minimum  on  the  viscosity  curve  is  a  critical  point  corre- 
sponding to  the  appearance  of  ultramicroscopic  particles 
in  the  solution.  In  the  case  of  the  members  of  the  series 
higher  than  the  caproate.  this  critical  point  no  longer 
coincides  with  the  neutral  point,  but  corresponds  to  a 
degree  of  alkalinity  which  is  greater  as  the  molecular 
weight  of  the  fatty  acid  of  the  soap  increases.  The 
existence  of  this  critical  point  allows  of  the  subdivision  of 
the  soaps  into  those  which  always  yield  homogeneous 
solutions  and  those  which  are  colloidal. — A.  S. 


Psylla  wax.     E.  Sundwik.     Z.  phvsiol.  Chem.,  1908,  54, 
255;    Apoth.-Zeit.,   1908,  23,  137. 

Psylla  wax  is  the  secretion  of  an  insect,  Psylla  alni, 
parasitic  on  trees  of  the  genus  Alnus,  indigenous  to 
Oana.  It  contains  psyllic  acid,  C33rI0,;O2,  which  is 
sparingly  or  quite  insoluble  in  most  solvents  and  which 
forms  insoluble  salts.  The  alkali  salts  are  obtained  by 
saponification  in  boiling  alcoholic  solution.  The  silver 
salt  is  precipitated  in  a  micro-crystalline  condition  by 
treating  the  hot  alcoholic  solution  of  the  acid  with  silver 
nitrate.— J.  0.  P.. 


Transparent  soap a    supercooled   solution.       W.    D. 

Richardson.     J.  Amer.  Chem.  Soc.  1908,  30,  414—420. 

The  principle  underlying  the  production  of  transparent 
soap  is  the  addition  of  substances  which  will  produce  a 
jelly  and  retard  crystallisation,  and  the  formation  of 
crystals  within  the  mass  cannot  be  attributed  to  any  one 
cause.  The  crystals  that  form  differ  to  some  extent  in 
physical  behaviour  from  the  transparent  portion  of  the 
soap,  and  from  the  fact  that  the  m.  pt.  of  the 
fatty  acids  liberated  from  them  is  higher  than  that 
of  the  fatty  acids  from  the  rest  of  the  soap  (e.g., 
43—44°  G.  and  36°— 38°  C.  respectively)  it  is  concluded 
that  they  are  probably  composed  of  the  saturated 
fatty  acids.  The  experiments  described  show  that  the 
conditions  affecting  the  formation  of  crystals  are  as 
follows  : — (1).  The  soap  is  in  a  "supercooled"  (super- 
saturated) condition,  which  presupposes  a  state  of  strain. 
(2).  The  absence  of  a  sufficient  quantity  of  the  retarding 
substance.  (3).  In  the  case  of  soap  which  is  not  super- 
saturated when  manufactured,  desiccation  is  required 
to  produce  conditions  favouring  the  formation  of  crystals. 
With  the  progress  of  desiccation,  an  increase  in  the  strain 
is  indicated  by  the  appearance  of  the  soap  when  viewed 
between  crossed  Nicols.  (4).  The  main  immediate 
cause  of  crystal  formation  is  the  presence  of  nuclei  of  soap 
crystals  and  possibly  other  substances.  A  single  soap 
crystal  introduced  into  a  bar  of  transparent  soap,  will, 
in  the  absence  of  excess  of  solvents,  cause  a  growth  of 
radiating  crystals,  which  will  eventually  spread  through- 
out the  whole  mass.  (5).  Too  great  a  viscosity,  such  as 
results  when  the  soap  is  dried  rapidly  so  as  to  form  a  tough 
surface-layer,  may  entirely  prevent  crystallisation,  even 
in  a'supercooled  soap.  (6).  Crystal  formation  is  promoted 
by  the  shock  given  by  blows  or  pressure,  the  crystallisa- 
tion tending  to  follow  the  lines  of  strain  produced  by 
the  stamping  die. — C.  A.  M. 


Patents. 

Fat  and  oil   preparations  ;    Process  for  producing . 

K.    Mann,    Zurich,    Switzerland.     U.S.    Pat.    880,316, 
Feb.  25,  1908. 

See  Eng.  Pat.  15,311  of  1905  ;  this  J.,  1905,  1027.— T.  F.  B. 

Soap   powder ;     Manufacture   of .     O.    Lindemann, 

London.     From     Gebruder     Korting     A.G.,     Linden, 
Germany.     Eng.  Pat.  25,276,  Nov.  14,  1907. 

A  very  dry  soap  powder,  free  from  cakes  or  lumps,Tis 
obtained  by  introducing  steam  into  a  vessel  containing 
liquid  soap,  below  the  level  of  the  liquid,  thereby  heating 
the  liquid  to  the  temperature  of  the  steam,  and  then 
blowing  the  hot  liquid  soap  out  of  the  vessel  into  a  chamber 
where  the  powder  is  deposited,  while  continuously  main- 
taining the  pressure  of  the  steam  at  the  same  height. 

— E.  W.  L. 

Soap  ;    Dry  superallcalinated in  compressed  calces, 

and    its    manufacture.     Soc.    Franc.    La    Cremouline. 
Fr.  Pat.  383,439,  Jan.  7,  1907. 

See  Eng.  Pat.  6519  of  1907  ;  this  J.,  1907,  976.— T.  F.  B. 

Glycerin  ;     Process    of    distilling .      F.    J.    Wood, 

Assignor  to  Marx  and  Rawolle,  New  York.     U.S.  Pat. 
881,525,  March  10,  1908. 

A  single  current  of  steam  is  passed  successively  through 
a  series  of  glycerin  column  stills.  The  steam  and  glycerol 
vapour  from  each  still  pass  through  a  condenser  where 
the  glycerol  only  is  condensed  and  the  steam  alone  passes 
on  to  the  next  still,  or  column,  where  the  process  is 
repeated.— W.  H.  C. 

Ammoniacal  compounds  of  higher  fatty  acids,  etc.     Fr.  Pat. 
383,531.     See  II. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(.4.)— PIGMENTS,  PAINTS. 

Iron  oxide  ;    Different  colours  of due   to  the  size  of 

the  particles.     L.  Wohler  and  C.  Condrea.     Z.  angew. 
Chem.,  1908,  21,  481—486. 

The  violet-coloured  product  obtained  by  heating  ferric 
oxide  with  sodium  chloride  was  found  to  consist  of  pure 
ferric  oxide.  A  similar  violet  coloration  can  be  produced 
by  heating  the  oxide  with  sodium  sulphate,  calcium 
chloride,  potassium  chloride,  borax,  and  other  salts. 
The  rate  of  cooling  has  no  influence  on  the  colour,  at 
least,  when  small  quantities  are  in  question  ;  the  presence 
or  absence  of  air  is  also  without  effect.  The  minimum 
quantity  of  any  salt  necessary  for  the  production  of  the 
deepest  colour  was  found  to  be  6  per  cent.,  and  the 
minimum  temperature  corresponds  to  the  melting  point 
of  the  salt  added ;  with  increasing  temperature,  the 
amount  of  added  salt  may  be  reduced.  When  the  oxide 
contains  some  hygroscopic  moisture  or  when  the  dry 
oxide  is  heated  with  a  hydrous  salt,  the  colour  change 
takes  place  at  a  lower  temperature.  The  results  indicate 
that  the  production  of  the  violet  colour  is  due  to  increase 
of  the  size  of  the  particles  of  the  oxide  caused  by  con- 
glomeration and  accelerated  by  the  fluid  medium  con- 
sisting of  the  added  salt  in  the  fused  state.  This  view 
is  strengthened  by  the  fact  that  the  violet  or  brown 
products  can  be  re-converted  into  the  yellowish-red 
oxide  by  combined  trituration  and  levigation.  It  is 
further  pointed  out  that  in  the  technical  preparation  of 
iron  oxide  colours,  economy  of  fuel  would  be  effected  by 
the  substitution  of  the  lower-melting  borax  for  the  common 
salt  usually  employed. — A.  S. 

Patents. 

Paint  or  varnish  r»r>iover.     P.  T.  Austen  and  F.  J.  May- 
wald,  New  York..  vEng.  Pat.  5238,  March  4,   1907. 

See  U.S.  Pat.  846,080  of  1907  ;  this  J.,  1907,  477.— T.  F.  B. 
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White  lead  ;    Method  of  manufacturing .     W.   Mills, 

London.     U.S.  Pat.  881,010,  March  3,  1908. 
See  Ft.  Pat.  374,495  of  1907  ;  this  J.,  1907,  881.— T.  F.  B. 

(B.)— RESINS,    VARNISHES. 

Long-leaf  pine  oil.     J.  E.  Teeple.     J.  Amer.  Chem.  Soc, 

1908,  30,  412—414. 
This  oil  is  obtained  as  a  by-product  in  the  extraction  of 
turpentine    by    the    steam-distillation    of    the    lightwood 
(i.e.,   wood  cut  at  least  3  years)  of  the  long-leaf  pine, 
Pi  a  hs  palustris.     It  is  an  excellent  solvent  for  varnish 
gums  in  the  cold  and  for  india-rubber,  and  can  be  added 
to   a  lacquer  of  nitrocellulose  in  amyl  acetate   without 
precipitating  the  nitrocellulose.     It  is  frequently  employed 
for  coating  insulating  cables,  as  a  substitute  for  camphor 
oil   and  benzine  in  the  making  of  metal  polishes,  and  by 
essence     manufacturers    and    soap-makers    as    a    cheap 
perfume.     The    commercial    oil    is    colourless    or     faint 
yellow,  and  in  the  former  case  contains  3  or  4  per  cent, 
of   water  in   solution.     Its   specific   gravity   varies  from 
0-935  to  0-947  according  to  the  proportion  of  terpenes  of 
lower   boiling-point  which   it   contains.     A   good  sample 
begins  to  distil  at  206°— 210°  C,   75  per  cent,    passing 
over  between  211°  and  218°  C,  and  50  per  cent,  between 
213°  and  217°  C.     One  sample  (sp.  gr.  0^945  at  15-5°  C.) 
had   a   specific   rotation   of    about    [o]  D  =-11°    and    a 
refractive  index  of  nD=^  1-4830.     The  specific  gravity  of 
the    distillates    obtained    by    fractional    distillation    rises 
steadily    with    the    temperature,    becoming    constant    at 
about   0-947    at   217°    C.     From    the   physical    constants, 
and  the  facts  that  the  oil  absorbs  bromine  in  quantity 
corresponding  to  a  dibromide,  that  it  yields  the  nitroso- 
chloridc,    nitropiperidide    and    nitranilide    of    terpineol, 
forms  terpinene  by  dehydration,  and  readily  gives  a  large 
yield   of  terpin   hydrate,   the   author   concludes   that   the 
main  constituent  is  a  terpineol,   probably  the  optically- 
active  la?vo- modification  of  a-terpineol  (A'-p-menthenol-8) 
of  b.  pt.  217°— 218°  C.     The  preparation  of  terpin  hydrate 
from  the  oil  is  easily  carried  out  by  shaking  the  latter 
with  5  per  cent,  of  sulphuric  acid,  with  or  without  the 
addition    of    benzene,    the    reaction    being    complete    in 
3  or  4  days  if  the  mixture  is  continually  shaken.     Or, 
if   it  is  allowed  to  stand  quietly,   large  crystals  of  the 
terpin   hydrate   are   slowly   formed,    which    melt   without 
recry  stall  isation  at  1 1 7°— 1 1 8°  C. ,  and,  after  recrystallisation 
from  ethyl  acetate,  at  1 18°  C.     The  yield  is  about  60  per 
cent,    of    the   theoretical    amount,    and   in    the    author's 
opinion    this    method   of    preparing   terpin    hydrate    will 
probably  supersede  the  usual  method  of  making  it  from 
turpentine.— 0.  A.  M. 

Turpentine  ;    Determination  of  petroleum  naphtha  in . 

H.  C.  Frey.  J.  Amer.  Chem.  Soc,  1908,  30,  420. 
Ten  c.c  of  the  turpentine  are  mixed  with  30  c.c.  of 
anhydrous  aniline  in  a  50  c.c.  stoppered  tube  graduated 
in  tenths  of  a  c.c.  The  mixture  is  vigorously  shaken 
for  5  minutes,  and  allowed  to  stand  until  clear.  Any 
petroleum  naphtha  present  will  then  be  found  as  a  layer 
on  the  surface,  and  its  proportion  may  be  read  directly. 

—0.  A.  M. 

Patent. 

Turpentine  ;   Method  of  extracting from  wood.     J.  G. 

Cardner,    Assignor    to    Pure    White    Turpentine    Co., 

Jacksonville,  Fla.     U.S.  Pat.  881,787,  Mar.  10,  1908. 

Steam    is    forced    downward    through    a   dense    mass    of 

sawdust  or  ground  wood,  confined  vertically,  paths    being 

opened  in  the  mass  for  the  passage  of  the  steam. — T.  H.  P. 

(C.)— INDIA-RUBBER,    &c. 

Rubber  from  dried   rubber-plants  ;    MetJwds  of  obtaining 

.     P.  Alexander  and  K.  Bing.     Gummi-Zeit.,  1908, 

22,  604—607. 
Tiik  discovery  of  the  Guayule  shrub  (Partheninm  argen- 
latum)  has  led' to  the  development  of  a  method  of  obtaining 
rubber,   in    which   the   latter  is  separated   from    the   dried 
p\ant   itself    by   some   process,    mechanical    or   chemical, 


of  disintegrating  the  plant  tissues,  and  so  liberating  the 
rubber  which  they  contain.  The  authors  discuss  the 
possibility  of  applying  this  method  generally  to  rubber- 
yielding  species,  and  conclude  that  it  is  not  likely  to  prove 
a  paying  method  in  the  case  of  certain  of  these  other 
species  at  least,  on  account  of  the  low  percentage  of  rubber 
obtainable  from  the  dried  tissues,  as  well  as  its  low  quality. 
Their  experiments  were  carried  out  upon  dried  samples 
of  various  parts  of  trees  of  the  two  species  Kickxia  elastica 
and  Manihot  Glaziovii.  Whereas  dried  Parthenium 
argentatum  contains  10  per  cent,  of  its  weight  of  pure 
rubber  substance  (corresponding  to  15  per  cent,  of  the 
commercial  product),  the  amount  of  benzol-extract 
obtained  by  the  authors  from  the  samples  examined 
(26  in  number)  varied  from  about  0-1  per  cent,  in  the 
wood  of  a  12-year  "old  Kickxia  tree  to  6-4  per  cent, 
in  the  leaves  from  6-year  old  trees  of  the  same  species  ; 
moreover  of  these  benzol-soluble  constituents,  a  con- 
siderable percentage — varying  from  28  to  91  per  cent, 
in  different  instances — was  always  soluble  in  acetone. 
The  authors  suggest,  however,  that  experiments  should 
be  made  with  the  alkali  process  upon  as  many  rubber- 
species  as  possible,  and  that  it  may  possibly  prove  that 
the  two  methods  of  obtaining  rubber  ("viz.,  from  the 
latex  and  from  the  dried  plant)  can  in  some  cases  be 
worked,  with  advantage,  side  by  side. — E.  W.  L. 

Rubber  ;    A  case  of  adulteration  of  so-called  "  Plantation 

Block" .     D.    Spence.     Gummi-Zeit.,     1908,    22, 

634. 

The  sample  of  "  Straits  Block  Plantation  Rubber " 
examined,  was  taken  from  a  large  block.  It  formed  a 
black,  compact  mass,  had  a  smell  of  creosote,  was  free 
from  mechanical  impurities,  of  poor  "  nerve  "  and  low 
tensile  strength,  and  was  slightly  tacky.  The  tackiness 
increased  on  warming,  and  also  when  the  sample  was 
left  exposed  to  the  air.  The  loss  on  washing  was  2-8  per 
cent.,  and  analysis  of  the  washed  and  dried  sample  gave 
the  following  results  : — Soluble  in  acetone,  4-8  ;  sulphur 
in  this,  0-73  ;  rubber  substance,  83-46  ;  nitrogen,  0-405 
(calc.  as  protein,  2-53)  ;  ash,  4-4  per  cent.  The  coefficient 
of  vulcanisation  was  1-2,  and  the  loss  in  weight  of  the 
portion  insoluble  in  acetone  when  treated  with  alcoholic 
potash  was  0-3  per  cent.  The  ash  contained  lead,  iron, 
aluminium,  zinc,  copper,  strontium,  barium,  magnesium, 
silica,  chlorine,  and  sulphates.  The  acetone  extract 
contained  saponifiable  fats,  coal-tar  and  sulphur.  The 
rubber  was  estimated  as  tetrabromide  by  Budde's  method 
(this  J.,  1907,  1057).  The  sample  is  apparently  a 
mixture  of  raw  rubber  and  reclaimed  rubber. — E.  W.  L. 

Patents. 

[Raw]    rubber ;     Apparatus    for    treatment    of .      L. 

Norzagaray,  London.     Eng.  Pat,  4510,  Feb.  23,  1907. 

The  apparatus  consists  of  a  pair  of  corrugated  or  fluted 
rollers  in  combination  with  an  iron  box,  in  which  the 
corrugated  sheet  of  rubber,  obtained  by  passing  freshly 
coagulated  rubber  between  the  rollers  and  so  removing 
most  of  the  contained  water,  can  be  compressed  by  means 
of  a  screw  passing  through  the  lid  of  the  box  and  attached 
to  an  iron  plate  at  its  lower  end.  The  rubber  is  thus 
obtained  in  the  form  of  a  block.  A  hinged  iron  frame- 
work may  be  used  as  a  mould  in  combination  with  the 
box-press,  to  enable  the  pressed  block  to  be  easily  removed. 

— E.  W.  L. 

Rubber,  gutta-percha  and  analogous  materials  ;    Apparatus 

for    washing .     F.    Kcmpter.      Fr.    Pat.    383,410, 

Oct.  29,  1907. 

See  Eng.  Pat.  13,908  of  1907  :  this  J.,  1907,  1207.— T.  F.  B. 

Caoutchouc;   Process  for  extracting from  pontianae, 

"  oak,"    "  gelotong  "    and   other   substances    containing 
it.     F.  Boegel.     fr.  Pat.  888,622,  Nov.  5,  1907. 
The   material   (pontianae,   etc.)    is   rut  into  small    pieces 
and   filled    into   a    perforated    cylinder    mounted    in    a 

steam-jacketed  autoclave.  An  alcoholic  solution  of 
caustic  soda  is  introduced  into  the  autoclave,  and  the 
whole  is  heated  for  1 — 2  hours  at  a  pressure  of  1 — 2  atmo- 
spheres    The  alkaline  liquid  '«  then  run  off,  a  mixture  of 
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alcohol  and  wood  vinegar  introduced,  and  the  mixture 
•sain  heated  for  1 — 2  hours  at  the  same  pressure  as  before. 
The  alooholio  liquid  is  now  removed,  and  pure  alcohol 
introduced,  with  which  the  material  is   heated  as  before. 

The  final  residue  is  stated  to  he  pure  caoutchouc. — A.  S. 

India- rubber  :  Treatment  \  regeneration!  of  vulcanised . 

P.  CL  H.  West,  London.  Eng.  Pat.  4268,  Feb.  20,  1907. 
Finely-divided  vulcanised  rubber  waste,  which  may 
have  been  previously  freed  from  resinous  matter  and 
oxidation  products  of  rubber  by  extraction  with  acetone 
or  other  suitable  solvent,  is  treated  in  the  cold  with 
suitable  halogen  derivatives  of  the  aromatic  or  fatty 
hydrocarbons  (e.g.,  chlorobenzene).  The  sticky  mass 
ma  v  then,  be  compressed  in  moulds,  or  heat  may  be  applied, 
and  the  vulcanised  rubber  recovered  from  the  solution  so 
obtained  by  evaporating  the  solvent  ;  or  the  solution 
may  be  used  for  a  variety  of  purposes  such  as  impregnating 
fabrics,  and  in  the  manufacture  of  waterproof  paint. 

— E.  W.  L. 

R"bber    ica.ste ;     Process   for    the    treatment   of .     J. 

Dupont.     Fr.  Pat.  383,669,  Jan.  14,  1907. 

The  finely-divided  waste  rubber  is  heated  with  naphthol 
at  about  130:  C.  and  after  cooling,  the  mass  is  extracted 
with  denatured  alcohol  ;  the  alcoholic  solution  of  naphthol 
formed  dissolves  out  the  sulphur.  The  residual  caout- 
chouc is  washed  with  an  alcoholic  solution  of  naphthol 
to  remove  the  last  traces  of  sulphur,  then  with  alcohol, 
and  finally  boiled  with  water  for  some  hours. — A.  S. 

Artificial     caoutchouc;      Method     of     making .     P. 

Beresin,  St.  Petersburg.     U.S.  Pat.  881,536,  March  10, 
1908. 

See  Fr.  Pat.  365,047  of  1906  ;  this  J.,  1906.  941.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Tanning    analysis  ;     The    international    method   of . 

U.  J.  Thuau.     Collegium,  1908,  82—84. 

The  author  compares  the  results  obtained  by  the  filter- 
bell  and  basic  chloride  shake  methods  of  tannin  analysis 
when  used  on  the  typical  tanning  materials,  and  calculates 
coefficients  which  enable  results  obtained  by  one  method 
to  be  stated  in  terms  of  the  other  method. — H.  G.  B. 

Acidity  of  tan  liquors  ;    Proposed  methods  for  the  deter- 
mination  of .      H.    0.    Reed.     J.    Amer.    Leather 

Chem.  Assoc,  1908,  3,  85—91. 

The  author  proposes  two  new  methods  for  the  deter- 
mination of  free  acid  in  tan  liquors.  (1).  An  alcoholic 
solution  of  gelatin  is  run  into  a  suitable  quantity  of  tan 
liquor,  water  added  to  biing  up  the  total  volume  to 
200  c.c,  and  after  the  addition  of  15  grms.  of  kaolin  and 
thorough  shaking,  the  precipitate  of  tanno-gelatin  is 
filtered  off,  and  an  aliquot  portion  of  the  filtrate  titrated 
with  A/10  caustic  soda  using  haematin  as  indicator. 
(2).  A  basic  dyestuff  is  substituted  for  the  alcoholic 
solution  of  gelatin  used  in  the  first  method,  the  precipitate 
with  tannin  being  filtered  off  and  the  filtrate  titrated  in 
presence  of  haematin  as  before.  The  dyestuffs  suitable 
for  this  method  are  :  "  lemon-yellow  O,"  "  thioflavine 
F."'  "  methyl  violet  "  and  auramine.  The  second  method 
was  found  to  give  somewhat  higher  results,  but  both 
methods  are  in  fair  agreement  with  Procter's  lime-water 
method.  The  charcoal  n.ethod  is  again  condemned. 
The  methods  were  tested  on  used  tannery  liquors,  on 
liquors  made  from  hemlock,  oak,  chestnut  and  quebracho 
extracts,  and  on  freshly  leached  infusions  of  hemlock 
bark  and  oak  bark.  The  acidities  were  determined 
before  and  after  the  addition  of  known  amounts  of  acetic, 
lactic  and  gallic  acids. — H.  G.  B. 

Reactions  in  tanning ;    Contribution  to   the   knowledge  of 

the .     R.    0.    Herzog    and    J.    Adler.     Z.    Chem. 

Ind.  der  Kolloide,  1908,  2,  Suppl.  Heft  II.,  hi.— xi. 

Assuming  that  hide  substance  is  a  mixture  of  proteid 
matters  in  the  gel  state  and  that  the  vegetable  tannins 


the  nature  of  the  tanning  process  from  the  standpoint 
of  colloidal  action,  and  point  out  the  importance  of 
adsorption  phenomena.  Experiments  on  comparative 
adsorption  are  recorded  for  mono-,  di-,  and  trihydric 
phenols,  acids,  salts  of  heavy  metals  and  other  substances 
with  respect  to  hide  powder.  The  powder  used  was  weakly 
chromed,  containing  0-5  to  1-0  per  cent,  of  chromic  oxide. 
The  results  obtained  indicate  that  adsorption  due  to  hide 
powder  is  a  variable  equilibrium  very  little  dependent 
upon  the  temperature,  but  considerably  affected  by  con- 
stitutive influences,  and  that  the  equation  c  =  Kam  is 
only  applicable  in  a  few  cases.  The  influence  of  acids 
and  alkalis  is  great,  but  that  of  moderate  amounts  of 
metallic  salts  is  inappreciable.  With  sugar  and 
albumin  solutions,  the  hide  powder  only  absorbed 
water  and  hence  increased  the  strength  of  the  outside 
solutions.  The  authors  confirm  the  rule  of  Hardy 
that  colloids  with  opposite  electrical  charges  are  adsorbed 
whilst  those  with  similar  charges  are  not. — H.  G.  B. 

Gelatin  ;    A  ction  of  naphthols  and  mixtures  of  naphthols 

with  formaldehyde  on .     A.    Weinschenk.     Chem.- 

Zeit.,  1908,  32,'  266—267. 
In  reply  to  statements  that  naphthol  has  no  tanning 
properties,  and  that  formaldehyde  is  the  active  agent 
in  the  process  described  by  the  author  for  tanning  hides 
(this  J.,  1907,  1100),  the  latter  states  that  it  may  be  proved 
experimentally  that  naphthols  actually  combine  with 
gelatin.  For  instance,  if  gelatin  be  dissolved  in  5  per 
cent,  sodium  chloride  solution,  and  to  the  latter  be  added 
0-1  per  cent,  of  formaldehyde,  the  mixture  gelatinises 
when  cold  but  gives  a  clear  solution  on  warming.  The 
subsequent  addition  of  a  small  quantity  of  either  a-  or 
/3-naphthol  causes  the  formation  of  a  precipitate,  and  within 
half  an  hour  the  whole,  or  greater  part,  of  the  gelatin  is 
rendered  insoluble.  On  treating  the  /3-naphthol-gelatin 
solution  with  diazotised  p-nitraniline,  a  bright  red  solution 
is  produced,  but  no  precipitate,  whereas  on  similar  treat- 
ment, free  /3-naphthol  yields  the  insoluble  p-nitraniline  - 
azo-/3-naphthol.—  W.  P.  S. 

Patents. 

Leather,  artificial ;    Manufacture  of  - .     L.  V.  Guille- 

teau,  Paris.  Eng.  Pat.  6216,  Mar.  14,  1907. 
The  artificial  leather  is  composed  of  ramie  fibre  fixed  by 
an  agglomerant,  the  essential  part  of  which  is  formed 
by  a  mixture  of  dextrin,  gelatin,  and  balata  gum. 
0-5  kilo,  of  balata  gum  dissolved  in  toluene,  and  1-8  kilos, 
of  dextrin  are  intimately  mixed  with  72  litres  of  water 
at  95°  C.  A  mixture  consisting  of  glycerin,  4-5  kilos.  ; 
sodium  silicate,  0-07  kilo.  ;  and  gelatin,  18T3  kilos,  is 
then  added,  and  when  dissolved,  the  whole  is  kneaded 
with  3  kilos,  of  ramie  fibre  in  a  steam-heated  kneading 
machine.  The  resulting  mass  is  poured  into  moulds, 
dried  gradually  at  80°  C,  and  passed  through  a  succession 
of  presses  heated  at  100°  C,  the  pressure  applied  being 
gradually  increased.  Finally  the  plates  are  immersed 
for  20  minutes  in  a  bath  of  formaldehyde,  and  dried. 
The  addition  of  an  increased  proportion  of  balata  gives 
a  stronger  product.  A  composition  particularly  adapted 
to  the  manufacture  of  outer  covers  of  pneumatic  tyres 
is  as  follows  :  water,  47-5;  dextrin,  1-8:  glycerin,  4-5; 
sodium  silicate,  0-07  ;  gelatin,  18T3  ;  balata  gum  and 
toluene,  25  ;    and  ramie  fibre,  3  kilos. — E.  W.  L. 

Tanning  liquors  ;    Process  for  utilising  "  sapped  " • 

G.  W.  Childs,  New  York.     U.S.  Pat.  881.094,  March  3, 
1908. 
The  process  consists  in  impregnating  leather  with  hot, 
concentrated,  waste  tanning  liquor,  whilst  the  leather  is 
still  moist  from  the  tanning  process. — A.  S. 

Leather  ;  Art  of  converting  hides  or  skins  into .     A.  E. 

Kelk,   Louisville,    Kv.     U.S.    Pat.   881,246,   March   10, 

1908. 
See  Eng.  Pat.  24,189  of  1906  ;  this  J.,  1907,  627.— T.  F.  B. 

Albuminoids  ;     Method   of   treating ,    and    the   com- 
position of  matter  produced  therefrom.     M.   R.   Isaacs, 
Philadelphia,  Pa.     U.S.  Pat.  879,967,  Feb.  25,  1908. 
A  protetd  is  prepared  by  precipitation  from  solution  with 
hydrofluosilicic  acid,   or  from   milk   by  precipitating  the 
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cnrd  by  the  same  means.  If  it  be  desired  to  produce  a  glue 
or  sizing  from  milk,  the  casein  is  precipitated  by  adding 
0-5  per  cent,  of  hydrofluosilicic  acid,  and  after  separation 
from  the  whey,  is  treated  with  an  alkaline  substance 
with  or  without  water. — J.  W.  G. 

Substitute  for  wood,  horn,  rubber,  etc.  ;  Production  of . 

F.   Auner,   Siebenbuergen,   Hungary.     Eng.  Pat.   8478, 
Sept.  26,  1907. 

Sawdust,  or  other  wood  waste,  is  treated  with  size  and 
afterwards  with  a  5 — 10  per  cent,  solution  of  alum, 
potassium  bichromate  or  some  similar  salt.  This  has 
the  effect  of  diminishing  the  absorptive  power  of  the 
wood.  The  mass,  after  drying,  is  mixed  with  a  binding 
agent  which  may  consist  of  a  solution  of  glue  mixed  with 
a  small  amount  of  potassium  bichromate  and  some 
starchy  material  or  gum  substance  such  as  linseed  oil- 
cake. After  being  hardened  by  the  addition  of  a  mineral 
(e.g.,  kieselguhr),  and  toughened  by  the  admixture  of 
fibrous  matter,  it  is  finally  subjected  to  the  action  of  heat 
in  a  closed  vessel. — C.  A.  W. 


XV.— MANURES,    &c. 

Mud  from  hemp  retting  ;    Manurial  value  of  the . 

G.  A.  Calabresi.  Staz.  sperim.  agrar.  ital.,  1906,  39, 
618.  Biedermann's  Zentralbl.,  1908,  37,  207. 
In  the  hemp  districts  of  Italy  (Bologna  and  Ferrara), 
the  mud  produced  in  the  retting  of  hemp  has  been  used  for 
a  long  time  for  manurial  purposes.  The  composition  of 
three  samples  of  the  mud,  of  different  origin,  is  shown  in 
the  following  table  : — 


Wet  mud. 

Mud 

iried  : 

in  the  air. 

at  100°  C. 

Water 

51-73 
0-351 
0-247 
0-107 
0-112 
0-200 
0-305 

12-23 
0-524 
0-423 
0-100 
0-109 
0-333 
0-554 

*Nitrate           „   , 
Phosphoric  anhydride 
Potash 

0-278 
0-277 
0-116 
0-133 
0-378 
0-632 

*  Mean  of  results  from  two  different  samples. 

— A.  S. 

Patent. 
Paper-board  [from  manure'].    U.S.  Pat.  881,098.     See  XIX. 

XVI.— SUGAR,    STARCH,    GUM,    &c. 

Sugar  works;    Employment  of  sulphurous  acid  in . 

G.  Fouquet.     Bull.  Assoc.  Chim.  Suit,  et  Dist.,  1908, 
25,  733-756. 

In  the  clarification  of  earlamated  beetroot  juice,  the 
chief  function  of  the  clarifying  agent  consists  in  removing 
or  altering  certain  organic  substances,  the  presence  of 
which,  even  in  small  quantity,  is  largely  responsible  for 
the  viscosity  of  the  juice;  the  amount  of  non-sugar 
removed  is  generally  very  small  (sometimes,  even,  the 
non -sugar  undergoes  a  slight  increase).  With  respect  to 
crystallisation,  the  decolorisatioo  of  the  juice  is  only 
important  in  so  tar  as  it  is  correlated  to  a  removal  or 

alteration    Oi    the   org. inn-    matter    which   causes    viscosity. 

The  author  has  made  experiments  on  the  action  of  sul- 
phurons  acid  on  carbonated  juice  containing  trerj   little 

or  no  free  lime.     This  treatment  was  found  to  cause  a 

Very    slight,     decrease     in     the    apparent    purity,    and     to 

decolorise  the  juice,   part   of  the  sulphurous  acid   being 

oxidised;        during   concentration    ol    the    siilphilcd    juice, 

farther   decolorisatioo    occurred   and   a    precipitate   was 

I  or  i  ned,  more  a  lunula  nt  and  containing  a  higher  pro  port  ion 
of  organic  matter  than  that  obtained  in  the  concentration 


of  non-sulphited  juice.  Moreover,  as  a  result  of  sul- 
phitation,  the  concentration  of  the  juice  and  the  crystal- 
lisation of  the  sugar  (owing  to  lessened  viscosity)  were 
accelerated.  Hence,  the  author  recommends  sulphitation 
in  the  case  of  juice  containing  very  little  or  no  free  lime 
(15  grms.  of  sulphur  dioxide  per  hi.  is  sufficient  to  give 
appreciable  results).  The  author  has  also  shown  that 
the  sulphur  dioxide  treatment  should  be  carried  to, 
but  not  beyond,  such  a  degree  that  all  the  alkali  is  con- 
vetted  into  normal  sulphite  ;  the  presence  of  bisulphites 
causes  inversion  of  sugar  during  the  heating  of  the  juice 
prior  to  filtration.  With  regard  to  the  mode  of  applying 
the  sulphur  dioxide,  the  following  points  must  be  con- 
sidered : — The  juice,  owing  to  its  dilution,  is  more  readily 
sulphited  than  the  syrup,  and  is  free  from  decomposition- 
products  present  in  the  latter ;  again,  sulphitation  of 
the  juice  facilitates  concentration  and,  during  the  latter 
process,  the  sulphites  exert  a  beneficial  effect.  On 
the  other  hand,  the  juice  should  be  left  slightly  alkaline 
to  prevent  danger  of  inversion,  and  since  sulphurous  acid 
is  a  stronger  decolorising  and  reducing  agent  than  sulphite, 
and  there  is  necessarily  some  caramelisation  during 
heating,  the  syrups  and  mother  liquors  should  also  be 
sulphited  directly.  Hence,  the  author  recommends 
that  half  the  sulphur  dioxide  required  to  produce  neutrality 
should  be  applied  to  the  juice  and  the  remainder  to  the 
syrups  and  mother-liquors,  the  neutral  point  being 
reached  with  the  last  mother-liquor  treated.  Sulphi- 
tation of  the  juice  has  often  been  condemned  on  the 
ground  that  incrustation  is  formed  during  evaporation, 
but  if  the  juice  is  practically  free  from  lime,  there  is  no 
danger  of  this.  In  the  sulphitation  of  syrups  and  mother 
liquors,  the  author  recommends  the  employment  of 
Besson's  aluminium  alloy  which  facilitates  the  action  of 
the  sulphurous  acid,  and  reacts  with  the  latter  to  yield 
nascent  hydrogen,  and  a  precipitate  of  alumina  which 
carries  down  colouring  matter  and  colloids.  With  regard 
to  the  control  of  sulphitation,  the  decrease  of  alkalinity 
may  be  found  by  determining  the  alkalinity  to  litmus 
and  the  amount  of  sulphite  (by  iodine)  before  and  after 
treatment.  One  grm.  of  sulphur  dioxide  in  the  form 
of  normal  sulphite  possesses  an  alkalinity  to  litmus 
equivalent  to  0-33  grm.  of  lime  (CaO).  The  presence  of 
bisulphite  is  indicated  if  J  of  the  sulphur  dioxide 
content  exceeds  the  apparent  amount  of  alkali.  The 
gas  derived  from  liquid  sulphur  dioxide,  though  more 
costly  than  that  obtained  by  burning  sulphur,  presents 
several  important  advantages  for  sulphitation.  For 
non-continuous  sulphitation,  the  total  amount  of  liquid 
sulphur  dioxide  required  for  a  charge  of  juice  is  run  into 
a  Pacottet  sulphitometer,  the  latter  is  then  disconnected 
from  the  sulphur  dioxide  holder,  and  the  gas  passes 
from  the  sulphitometer  to  the  heater  where  it  is  distributed 
throughout  the  juice.  In  the  continuous  process,  the 
liquid  sulphur  dioxide  holder  is  connected  with  an  expan- 
sion chamber  which  is  slightly  heated,  a  uniform  flow 
of  gas  from  the  latter  to  the  heater  being  maintained  ; 
the  heater  is  divided  into  two  compartments,  the  juice 
enters  at  the  bottom  of  one  of  these,  in  which  it  is  sulphited, 
and  overflows  into  the  other,  whence  it  passes  to  the 
filters.  —  L.  E. 


Patents. 
Ebb  vn  it. 

This  J.,  1908,  pago  32,  col.  2,  1.  12  from  (lie  top:  For 
"  hydrochloric  acid  on  starch,"  read  "acids  on  modified 
starch." 

Sugar;     Method   of   crystallising [from    molasses], 

II.  ('.  Christianson,  Fanwood,  N.J.     U.S.  Pat.  880,620, 

.Mar.   :t.    I '.'IIS. 
An;    is   admitted    into    the    lower    portion    ol    the    molasses 

at  tin-  same  temperature  hut   it  a  Blightly  higher  pressure 

than  that  ol  the  molasses  at  the  air  inlet.  .\s  the 
Crystallisation  proceeds,  the  temperature  of  the  air  is 
reduced,  before  its  admission,  so  as  to  correspond  with 
the  diminishing  temporal  lire  of  the  molasses. — W.  P.  S. 
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Sugar-betta  ;     Process    of    treating .     M.    Wcinrich, 

Yonkers.    X. \  ..    Assignor  to  0.   Portius,   Halle-on-the- 
Saale,  Germany.     U.S.  Pat.  881,641,  Mar.  10.  1908. 

This  process  is  for  the  complete  defecation,  neutralisation 
and  pur  i  lie at  ion.  in  one  continuous  operation,  of  sugar 
beet  juice  before  the  latter  is  extracted  and  without  the 
use  of  oarbonation  or  filter-presses.  It  consists  in  recon- 
ducting some  of  the  defecated  and  neutralised  juice  to 
*"  limed  beet  mush."  with  which  the  juice  is  mixed  con- 
tinuously for  thinning  purposes  ;  heating  the  mixture  to 
60 — tio°  C.  neutralising  the  excess  of  lime  by  means  of 
phosphoric  acid,  heating  further  to  70 — 75°  C.  and 
extracting  the  defecated,  neutralised  and  purified  juice 
by  pressure.  The  extracted  juice  is  treated  with  a  small 
proportion  of  lime,  heated  to  boiling  and  finally  neutralised 
and  filtered.— T.  H.  P. 

Beetroot  rootlets  ;    Process  for  recovering  sugar  from . 

F.  P.  Druelle.  Fr.  Pat,  3S3.60S,  Nov.  5,  1907. 
The  process  relates  to  the  extraction  of  sugar  from  the 
extreme  ends  of  the  beetroots,  these  portions  being 
generally  rejected  as  useless  in  sugar  works.  The  stems 
are  rasped  or  otherwise  reduced  to  a  pulp,  which  is  pumped 
to  a  filter-press.  The  dilute  juices  obtained  from  the 
filter-press  may  be  utilised  for  pulping  further  supplies 
of  rasped  stems. — W.  P.  S. 

Sugar  ;  Manufacture  and  purification  of  invert  or  partially 

inverted    ,    and    its    applications.     J.    J.    Eastick 

Fr.  Pat.  383,631,    Nov.  5,   1907.      Under   Int.    Conv. 
Nov.  10,  1906. 

See  Eng.  Pat.  25,340  of  1906  ;  this  J.,  1907,  980.— T.  F.  B. 

Starch  ;  Process  of,  and  apparatus  for  making  thin  boiling 

.     T.     E.     Breyer,     Waukegan,     111.     U.S.     Pats 

881,104  and  881,105,  Mar.  10,  1908. 

A  mixture  of  steam  and  air  is  injected  into  acidulated 
starch  milk  thereby  raising  the  temperature  of  the  latter 
sufficiently  to  promote  the  conversion  thereof  into  thin 
boiling  starch  and  at  the  same  time  keeping  the  starch 
in  suspension.  The  current  of  air  and  steam  is  sub- 
sequently discontinued  and  compressed  air  passed  into 
the  starch  milk  to  prevent  the  starch  from  settling.  The 
apparatus  coneists  of  a  tank,  combined  with  which  is  a 
conduit  extending  into  it  and  having  a  perforated  portion 
adjacent  to  the  bottom  of  the  tank,  means  for  delivering  a 
mixture  of  steam  and  air  through  the  conduit,  a  pipe 
for  conveying  compressed  air  to  the  conduit  and  a  valve 
controlling  the  escape  of  the  mixed  air  and  steam. — T.  H.  P. 

Starch  ;    Manufacture  of  modified  or  soluble .     W. 

Thomson  and  J.  A.  Morrice.     Fr.  Pat.  383,499,  Oct.  5, 
1907. 

8nt  Eng.  Pat.  21,973  of  1900  ;  this  J.,  1907,  980.— T.F.B. 


XVIL— BREWING,  WINES,  SPIRITS,  &c. 

Steeping  with  warm  water  and  disinfection  of  barley  in  the 
sleeping  lank.  Windisch.  Woch.  fur  Brau.,  1908,  25. 
146—148. 

In  the  light  of  Brown's  researches  (this  J.,  1908,  134) 
it  seems  probable  that,  when  barley  is  treated  with 
concentrated  lime-water  in  the  steeping  tank,  the  lime 
does  not  penetrate  the  pericarp  of  the  barley  corn.  When 
barley  is  steeped  in  warm  water,  the  use  of  lime  is  indis- 
pensable, as  without  it  the  barley  would  rapidly  become 
putrid  and  die.  The  author  quotes  the  experiences  of  a 
distiller  in  the  malting  of  last  season's  barleys,  many  of 
the  corns  of  which  became  brown-ended  or  began  to  grow 
after  reaping,  whilst  the  sheaves  became  heated  and  both 
straw  and  corns  assumed  a  musty  odour.  When  malted 
in  the  ordinary  way,  this  barley  yielded  an  irregularly 
and  badly  grown  malt  with  a  dark  appearance  and  un- 
pleasant smell,  while  the  grown  corns  became  covered 
with  a  dark  mould  growth  and  many  of  the  apparently 
healthy  corns  either  did  not  grow  at  all  or  subsequently 
died.  In  order  to  get  over  these  difficulties,  the  steeping 
was  carried  out  at  21 — 25°  C.  (70 — 77°  F.),  the  water 
being  changed  twice  daily  and  the  barley  being  left  alter- 


nately under  water  and  in  the  air  for  periods  of  six  hours. 
In  those  cases  where  the  barley  began  to  heat  when  left 
in  contact  with  air,  cooler  water  was  subsequently 
employed.  To  kill  any  bacteria  present,  the  spores  of 
which  would  have  germinated  by  treatment  with  warm 
water,  from  10  to  12  c.c.  of  66  per  cent,  sulphuric  acid 
per  centner  (110  lb.)  of  barley  were  diluted  with  water 
and  added  in  a  thin  stream  to  the  last  steeping  water, 
this  being  kept  well  stirred  meanwhile.  This  procedure 
resulted  in  improved  germination  and  if  the  growing 
barley  was  kept  cool,  the  malt  obtained  was  of  good 
colour  and  quite  free  from  mustiness.  The  author 
points  out  that  it  would  be  better  to  add  the  antiseptic, 
at  the  latest,  to  the  second  lot  of  steep-water  and  that, 
for  brewing-malt,  an  alkaline  antiseptic  is  to  be  preferred 
to  an  acid  one  as  it  removes  from  the  barley  unpleasant- 
tasting  acid  substances  which  are  either  insoluble  or 
soluble  with  difficulty  in  pure  water.  With  badly  stained 
barley,  it  might  be  advisable  to  make  use  of  sulphuric 
acid  in  the  last  steeping  liquor,  even  in  the  preparation 
of  malt  for  brewing  purposes. — T.  H.  P. 

Fermentation  ;    Influence  of  light  and  of  copper  on 

J.  E.  Purvis  and  W.  A.  R.  Wilks.  Proc.  Camb.  Phil. 
Soc,  1907,  14,  361—372. 
The  authors  examined  the  effect  of  light  rays  of  different 
wave  lengths  on  alcoholic  fermentation,  the  experiments 
being  conducted  in  glass  or  copper  vessels  of  which  one 
side  was  formed  of  ordinary  glass,  red  glass,  or  a  glass 
vessel  filled  with  copper  sulphate  solution,  in  front  of  which 
a  source  of  white  light  was  placed.  Light  under  these 
circumstances  was  found  to  have  no  perceptible  influence 
on  fermentation  in  glass  vessels,  but  further  experiments 
with  light  of  greater  power  (like  that  of  the  arc)  will  be 
needed  in  full  confirmation.  In  the  experiments  in  which 
a  copper  vessel  was  used,  however,  light  had  a  consider- 
able effect.  For  example,  the  development  of  bacteria 
in  the  fermenting  liquid  was  retarded,  especially  by 
blue  light ;  consequently  less  acid  was  formed  and  less 
copper  dissolved.  The  fermentation  proceeded  further 
in  white  and  blue  light  than  in  red  light  and  in  the  dark. 
Copper  has  an  injurious  action  in  fermentation,  especially 
in  the  case  of  worts  poor  in  sugar.  The  temperature  of 
the  fermenting  liquid  becomes  usually  somewhat  higher 
in  the  dark  and  in  red  light  than  in  blue  light.  (See  also 
this  J.,  1907,  162.)— A.  S. 

Wines ;     Alteration   of   the   constituents   during   the  deter- 
mination of  the  extractives  of .     T.   Roettgen.     Z. 

Unters.  Nahr.  Genussm.,  1908,  15,  257—262. 

The  author  has  investigated  the  changes  which  the  extrac- 
tive matter  of  wine  undergoes  during  the  drying  process- 
The  results  obtained  indicate  that  the  official  method 
(this  J.,  1898,  277)  can  only  give  approximately  accurate 
figures.  The  shape  of  the  basin  in  which  the  wine  is 
evaporated  has  an  influence,  and  to  obtain  concordant 
results,  basins  of  similar  shape  must  be  employed.  The 
tartaric  acid  diminishes,  during  the  drying,  to  the  extent 
of  over  50  per  cent.,  whilst  wines  containing  not  more 
than  0-3  per  cent,  of  sugar  generally  yield  extracts  free 
from  sugar.  The  ratio  between  the  quantity  of  other 
extractives  to  the  amount  of  sugar  present  appears  to 
have  an  influence  on  the  decomposition  of  the  sugar, 
as  in  a  sweetened  wine  containing  14T5  per  cent,  of  sugar, 
the  loss  amounted  to  only  0-45  per  cent. — W'.P.S.   . 

Alcohol ;      Refractive    indices   of   mixtures   of with 

vjater.  L.  W.  Andrews.  J.  Amer.  Chem.  Soc,  1908, 
30,  353— 300. 
ABSOLUTE  alcohol,  dehydrated  by  means  of  lime  freshly 
prepared  from  marble,  and  freed  from  aldehydes,  was 
found  to  have  the  same  specific  gravity,  refractive  index 
and  critical  temperature  of  solution  as  alcohol  dehydrated 
l>y  means  of  magnesium  amalgam  or  metallic  calcium. 
(Yismer's  method  of  determining  the  critical  temperature 
of  solution  of  the  alcohol  in  kerosene  is  regarded  by  the 
author  as  the  most  reliable  test  of  the  dryness  of  absolute 
alcohol.  The  following  values  were  obtained  with 
absolute  alcohol :— Sp.  gr.  at  25°/4°  C,  0-78510+0-00001  ; 
Zeiss   immersion   refractometer    at   25°  C,    85- 30°  + 0-02; 
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refractive  index  (p)  against  air,  1-35941  +  000001  at  25   C.  ; 


Tefractive      power 


=  0-45833; 


=  0-45779. 


d        "'""""•         d 

A  table  is  given  showing  the  refractive  indices  against  air 
and  the  refractometer  readings  of  mixtures  of  alcohol 
and  water  for  each  per  cent,  of  the  latter  from  0  to  30, 
together  with  the  approximate  temperature  coefficients 


extraction  with  75  per  cent,  alcohol,  evaporating  the 
extract  in  vacuo  to  a  syrup,  and  pouring  the  latter  into 
ice-cold  water.  The  crude  protein  thus  obtained  was 
dissolved  in  85  per  cent,  alcohol  and  re-precipitated  by 
absolute  alcohol.  Rye  gliadin  has  the  same  composition 
and  properties  as  wheat  gliadin.  On  hydrolysis,  these 
proteins  gave  the  following  results  : — 


Maize. 


Zein. 


Alkali- 
soluble 
protein. 


Rye 
aliadin. 


Maiz3. 


Zein. 


Alkali- 
soluble 
ptotein. 


Rye 

gliadin. 


Olycocoll 

Alanine    

Valine 

Leucine    

Proline 

Phenylalanine 
Aepaiagine  . . 
•Glutamic  acid 


per  cent. 
0-00 
2-23 
0-29 

18-60 
6-53 
4-87 
1-41 

18-28 


per  cent. 

0-25 

not  isolated 

6-22 
4-99 
1-74 
0-63 
12-72 


per  cent. 
0-13 
1-33 
not  isolated 
6-30 
9-82 
2-70 
0-25 
?8-81 


!  per  cent. 

Serine     0-57 

Tyrosine I  3-55 

Arginine 1-16 

Histidine <  0-43 

Lysine    \  0-00 

Ammonia 3-61 

Tryptophan I  0-00 

Cystine i  — 


per  cent, 
not  isolated 
3-78 
7-06 
3-00 
2-93 
2-12 
present 


per  cent. 

0-06 

1-19 

2-32 

0-39 

0-00 

5-11 
present 

not 
determined 


•of  refraction.  A  mixture  of  20- 7  per  cent,  of  water  and 
79-3  per  cent,  of  alcohol  gives  the  maximum  refractive 
index  (1-363315  at  25°  C),  and  it  is  noteworthy  that  this 
«losely  corresponds  with  the  formula  of  a  compound, 
3C2H60,2rT20,   (containing    20-69  per  cent,  of  water). 

—  C.  A.  M. 

Patents. 

Malt ;    Process  for  the  'preparation  of .     A.  Heymann, 

Mannheim,  Germany.     Eng.  Pat.  16,995,  July  24,  1907, 

See  Fr.  Pat.  381,149  of  1907  ;  this  J.,  1908,  136.  — T.  F.  B. 

Malt;    Preparation  of  green  and  kilned .    A.  Heymann. 

First  Addition,  dated  Sept.  25,  1907,  to  Fr.  Pat.  381,149, 
July  16,  1907  (this  J.,  1908,  136). 

The  decortication  of  the  grains  may  be  performed  while 
the  latter  are  in  a  moist  condition,  or  during  the  kiln- 
drying,  or  after  the  drying,  without  further  addition  of 
moisture. — W.  P.  S. 

Coating  the  surfaces  of  [fermenting]  vessels  ;     Process  for 

.     W.   Ackermann,   Wilmersdorf,   Germany.     U.S. 

Pat.  881,759,  March  10,  1908. 

See  Eng.  Pat.  12,454  ofl907  ;  this  J.,  1907,  1290.— T.  F.  B. 


XVIIL— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(.4.)— FOODS. 

Proteins  of  maize,  and  gliadin  from   rye;     Hydrolysis  of 

the .     T.  B.  Osborne  and  S.  H.  Clapp.      Amer.  J. 

Physiol.,  L908,  20.  477—499.  Chem.  Zentr.,  1908,  1. 
L188— 1189. 
Zein  was  isolated  from  maize  ("  zea  mays  ")  by  ex- 
tracting the  fined  ,iik1  ground  grain  with  85  per  cent. 
■{by  vol.)  alcohol,  evaporating  the  alcoholic  solution 
in  vacuo  bo  a  syrup,  and  pouring  this  into  ice-cold  distilled 
water  to  which   a  trace  of  sodium  chloride  had    been 

added.      The     precipitate    of    crude    y.cin     was    dissolved 

in  a  small  quantity  <>!  95  per  cent,  alcohol,  extracted 
with  benzene  to  remove  lit  and  colouring  matter,  and 
pure  zein  precipitated  by  pouring  the  solution  into  cold 
water  containing  sodium  chloride.  The  alkali-soluble 
protein  was  isolated  from  the  residue  lilt  alter  extracting 
the  maize  with  alcohol,  by  treating  it  with  large  quantities 
of  a  0*2  per  cent,  solution  of  sodium  hydroxide,  and 
precipitating  the  protein  from  tin-  filtered  solution  hy 
means  of  hydrochloric  acid.  Zein  can  also  he  obtained 
from  gluten  meal,  a  waste  product  from  the  manufacture 
of   glucose.      Gliadin    was   obtained    from   rye   meal  -by 


—A.  S. 

Phosphoric  acid  ;     Loss  of in  determining  the  ash  in 

cereals.     S.  Leavitt  and  J.  A.  LeClerc.     J   Amer.  Chem. 
Soc,  1908,  30,  391—394. 

The  experiments  described  show  that  at  temperatures 
below  the  fusion  point  there  is  little  difference  in  the 
percentage  of  ash,  but  that  there  is  a  loss  in  the  corres- 
ponding amount  of  phosphorus  varying  with  the  tern 
perature.  Thus,  the  average  results  obtained  with 
seven  samples  were  : — Ash  at  low  redness,  2-02,  and  at 
redness,  1-99  per  cent.  ;  phosphoric  acid  (P20fl)  at  low 
redness,  0-74  ;  and  at  redness,  0-40  per  cent.  In  every 
case  the  differences  in  the  amounts  of  ash  obtained  at 
the  two  temperatures  were  below  0-1  per  cent.,  whereas 
the  loss  of  phosphoric  acid  ranged  from  39  to  53  per  cent. 
Ignition  at  a  very  low  temperature  is  necessary  to  prevent 
this  loss.  Thus  the  results  obtained  by  igniting  the  ash 
for  5  hours  in  a  muffle  so  that  the  dishes  showed  only  a 
faint  glow  agreed  closely  with  those  obtained  by  igniting 
the  ash  in  the  presence  of  a  known  quantity  of  calcium 
acetate  containing  sufficient  calcium  to  fix  the  whole  of  the 
phosphoric  acid. — C.  A.  M. 

Sidphurous    acid   and    sulphites,    as    food    preservatives ; 

Influence  of on  digestion  and  health.     H.  W.  Wiley. 

U.S.  Dept.  of  Agricult.  Bull.  84,  part  III.,  1907,  701  — 
1040. 

From  a  careful  consideration  of  the  data  in  individual 
oases  and  the  summaries  of  the  results,  it  appears  that 
the  administration  of  sulphurous  acid  in  solution  or  as 
sulphites,  produces  serious  disturbances  of  the  metabolic 
functions,  and  injury  to  digestion  and  health.  As  one 
marked  result  of  this  action,  the  assimilation  of  food 
materials  containing  organic  phosphorus,  is  retarded, 
and  a  great  burden  is  added  to  the  already  over  worked 
kidneys,  which  now  have  to  remove  from  the  body  nearly 
all  the  added  sulphur,  previously  converted,  in  great 
part,  into  sulphuric  acid.  There  is  moreover  marked 
tendency  to  albuminuria  exhibited,  ami  the  blood  also 
suffers  impoverishment  in  regard  to  the  number  of  red 
and    white    COrpUSOlea    therein.      (See    also    this    .1.,     1890, 

404;     1904.    509;      1902,    ii:',:>,  :     1900,    365.)     "Every 

fact"  elicited,  "  tends  to  accentuate  the  justness  of  the 
conclusion,"  "  that  the  use  of  sulphurous  acid  in  foods 
should   he  suppressed." 

P  LTENT8. 

Proteose  preparation  from  fish  ;     Process  for  tin    mant* 

facture  af  a  .     K.  Sohwiokerath,   Bonn,  Germany. 

Eng   Pat.  I486,  Feb.  22.  I9i>7. 

See  Fr.  Pat.  375.028  of  1907  ;  this  J.,  1907,  887.—  T.  F.  15. 
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Food  or  medicated  products  containing  sulphur;    Manu- 

faeturt   of    roasted .     E.    Mover,    Friedrichswerth, 

Germany.     Eng.  Pat.  -23.147.  Oct  19,  1907. 
See  Fr.  Pat.  883,151  of  I9OT  ;  following.— T.  F.  F>. 

.'  products  containing  sulphur  compounds;     Process 
of  preparing .     E.  Mover.     Fr.  Pat,  383.151,  Oct.  19, 

Onk  SUKDRSD  kilos,  of  grain,  such  as  wheat,  rye,  barley 
and  the  like,  are  roasted  until  the  grains  begin  to  carbonise; 
the  temperature  is  then  lowered,  and  a  heated  mixture 
of  10  kilos,  of  sulphur  and  from  1  to  2  kilos,  of  calcium 
phosphate,  iron  oxide,  or  the  like,  is  added.  A  product 
is  formed,  which,  after  cooling,  is  ground.  The  preliminary 
heating  of  the  sulphur  mixture  must  not  be  so  high  as  to 
cause  combination  of  the  constituents  to  take  place. 

— W.  P.  S. 

Flour:     Electrical  purification   of .     J.   L.   Lawson, 

Leith,  Edinburgh.     U.S.  Pat.  880,891,  March  3,  1908. 

See  Eng.  Pat.  13,909  of  1905;  this  J.,  1906,231.— T.  F.  B. 

Mill;  and  other  liquids  ;     Apparatus  for  the  desiccation 

of .     A.  Thisquen.     Fr.  Pat,  383.239,  Oct,  23,  1907. 

Under  Int.  Conv.,  Oot.  21,  1900. 

The  apparatus  consists  of  a  vertical  cylindrical  chamber 
constructed  of  tin-plate.  This  is  surrounded  by  a  wall 
of  masonry,  leaving  a  space  between  the  two,  and  a 
second  wall  of  masonry  is  built  around  the  whole,  The 
liquid  to  be  desiccated  is  sprayed  through  an  atomiser 
into  the  top  of  the  inner  vessel,  and,  as  it  descends, 
meets  a  current  of  hot  air.  The  an'  current  is  heated  by 
means  of  a  stove  placed  in  the  space  between  the  masonry 
walls  and  is  forced  by  suitable  means  into  the  space 
between  the  inner  wall  and  the  wall  of  the  cylindrical 
vessel,  entering  the  latter  through  openings  situated 
at  about  three- fourths  its  height.  The  air  leaves  the 
vessel  through  tubes  or  passages  reaching  nearly  to  the 
bottom  an  1  extending  upwards  into  a  chamber  above 
the  vessel.  The  air  is  passed  through  linen  sieves  before 
leaving  the  apparatus.  The  dried  material,  collecting 
on  the  floor  of  the  vessel,  is  removed  by  means  of  a  scraper 
and  allowed  to  fall  into  a  receptacle  below  the  floor. 

— W.  P.  S. 

Mill:,  dry  milk  powder  and  water,  and  skimmed  milk  and 
fat  or  oil ;    Process  and  apparatus  for  emulsifying  and 

homogenising .     M.     Erfurt.     Fr.     Pat.     383.535, 

Oct.  31,   1907. 

Mir.rc,  or  a  mixture  of  dry  milk  powder  and  water,  is 
conducted  through  a  pipe  to  a  small  chamber  into  which 
a  jet  of  steam  is  introduced.  Water  or  skimmed  milk 
may  be  introduced  into  the  small  chamber  through  a 
separate  pipe.  The  Tine  spray  produced  by  the  action 
of  the  jet  of  steam  on  the  milk,  etc.,  is  collected  in  a 
suitable  receiver  connected  with  the  atomiser.  If  desired, 
a  condenser  may  be  fitted  between  the  atomiser  and  the 
receiver.  The  process  is  also  applicable  for  making 
emulsions  of  skimmed  milk  with  fat  or  oil. — W.  P.  S. 

Foods  ;     Preparation  of  nitrogenous  vegetable .       K. 

Okazaki  and  H.  Yenjo.     Addition,  dated  Nov.  2,  1907, 
toFr.  Pat.  376,373,  April  4,  1907  (this  J.,  1907,  1025). 

Certain*  details  are  given  of  the  methods  previously 
described.  The  fungus  "  Okazaki  "  is  prepared  from  a 
mixture  of  1  part  of  sawdust  and  9  parts  of  rice  bran 
which  is  moistened  and  steamed  to  gelatinise  the  starch, 
allowed  to  cool  to  30°  C,  covered  with  a  layer  of  straw 
and  kept  in  a  koji  chamber  at  2S°  C.  to  develope  the 
fungus.  For  preparing  fungus  malt  or  "  koji,"  a  porous 
substance  such  as  pumice  stone  or  sponge  is  mixed  with 
rice  bran,  bean  cake  or  other  similar  material,  the  mixture 
being  sparged  with  water,  grated,  and  mixed  with  sterilised 
water  in  the  proportion  of  about  1-5  litres  per  4  kilos, 
of  the  mass  ;  a  culture  of  the  "  Okazaki  "  fungus  is 
then  transplanted  on  to  the  mixture,  which  is  kept  at 
15 — 20°  C.  for  24  hours,  at  the  end  of  which  time  it  is 
distributed  into  koji  boxes.  For  preparing  a  digestive 
nitrogenous  food  containing  solid  phosphates,  and  termed 


"  digestine  "  or  "  diastaline,"  koji,  prepared  as  described 
above,  is  intimately  mixed  with  an  equal  quantity  of 
water,  dilute  alcohol  or  glycerin,  the  pumice  stone  or 
sponge  being  removed  ;  the  mass  is  subsequently  stirred, 
loft  at  45 — 50°  C,  evaporated  to  dryness,  and  the  nitrate 
obtained  mixed  with  two  or  three  times  its  volume  of 
strong  alcohol ;  the  precipitates  produced  are  collected, 
dried  and  powdered,  giving  digestine  or  diastaline.  To 
prepare  the  food  termed  "  o-spar,"  a  small  quantity  of 
digestine  is  added  to  a  solution  of  gelatin  in  either  warm 
milk  or  juice  pressed  from  boiled  beans  at  40°  C.  ;  the 
solution  is  stirred  several  times,  the  o-spar,  formed  by  the 
liquefaction  of  the  gelatin  and  casein  of  the  milk  or 
vegetables  by  the  digestine, being  thus  obtained. — T.  H.  P. 


(B.)— SANITATION;  WATER  PURIFICATION. 

Arsenical    wall    papers ;      Cause    of    poisoning    by . 

B.  Neppi.     Scienza  Practica,  1908,  1,  82-84. 

Thk  poisonous  action  of  arsenical  wall  papers,  usually 
attributed  to  the  dry  dust  given  off,  has  been  shown  by 
Gosio  to  be  solely  due  to  a  volatile  organic  compound  formed 
by  certain  specific  mould  fungi  from  arsenic  compounds 
in  the  presence  of  carbohydrates  (the  paste  by  which  the 
paper  is  attached  to  the  wall).  The  following  mould 
fungi  arranged  in  the  order  of  their  decreasing  activity, 
possess  this  property  : — Penicillium  brevicaule,  Aspergillus 
clavatus,%A.  fumigatu.s,  A.  glaucus,  A.  virens,  Mucor 
mucedo,  and  A.  candidus.  A  certain  degree  of  moisture 
is  necessary  ;  and  hence,  in  the  author's  opinion,  there 
is  no  risk  of  poisoning  when  the  wall  paper  is  absolutely 
dry.  The  optimum  temperature  is  20°-25°  C.  The  action 
is  attributed  to  direct  vital  phenomena  of  the  mould 
fungi,  and  not  to  diastatic  action.  The  gas  evolved 
was  found  to  be  diethyl-arsine,  HAs  (C2H5)2.  When 
passed  into  an  aqueous  solution  containing  20  per  cent, 
of  hydrochloric  acid  and  8  to  12  per  cent,  of  mercuric  chloride 
it  yielded  the  compound  HAs  (C2H5,  HgCh),. — C.  A.   M. 

Gas  and  electric  lighting  ;   Relative  hygienic  values  of . 

S.  Rideal.     See  II. 


Patents. 

Water  ;    Apparatus  for  the  purification  [softening]  of . 

J.  P.  Lajoie.     Fr.  Pat.  383,266,  Oct.  24,  1907. 

The  apparatus  consists  of  a  reagent  tank,  a  mixing  tank, 
and  a  series  of  filters.  The  water  to  be  treated  is  conducted 
under  pressure  to  the  mixing  tank,  a  definite  portion  of 
the  supply  being  carried  by  a  branch  pipe  to  the  reagent 
tank  and  then  discharged  into  the  mixing  tank.  The 
reagent  tank  is  filled  with  "  a  solid  reagent  which  is 
slowly  soluble  in  water,''  and  the  quantity  of  water 
passed  through  it  is  regulated  by  taps  on  the  inlet  and 
outlet  pipes.  The  treated  water  leaves  the  mixing  tank, 
which  also  serves  to  a  certain  extent  as  a  settling  tank, 
at  the  top,  and  is  led  to  the  bottom  of  a  vessel  filled  with 
granular  particles.  After  passing  upwards  through  this 
vessel,  the  water  is  conducted  through  a  similar  vessel 
before  being  collected  for  use. — W.  P.  S. 

Water ;     [Settling     tank    for     the]     Purification    of . 

E.  L.  Maris.     Fr.  Pat.  383,470,  Oct.  31,  1907. 

The  water,  treated  previously  with  reagents  such  as  milk 
of  lime,  hydrated  iron  oxide,  and  aluminium  salts,  is 
conducted  to  the  settling  tank.  The  walls  of  the  latter 
widen  out  from  the  water  inlet,  whilst  the  bottom  slopes 
upward  towards  the  outlet.  The  water  first  enters  a 
small  basin,  then  passes  over  a  partition  and  falls  to  the 
bottom  of  the  main  settling  tank  where  it  passes  under 
a  partition  plate  reaching  nearly  to  the  bottom  of  the 
tank.  Baffle-plates  are  provided  at  the  top  of  the  tank 
at  varying  heights  from  the  inclined  bottom.  The 
outlet  for  the  water  is  at  the  opposite  side  of  the  tank 
to  the  inlet,  and  a  sludge- cock  is  provided  at  the  lowest 
part  of  the  tank.— W.  P.  S. 
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Patent. 


Formaldehyde   ;       Composition      for      generating . 

A.  Eichengriin,  Dusseldorf,  Assignor  to  Farbenfabr. 
vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  U.S. 
Pat.  880,20-1,  Feb.  25,  1808. 

See  Fr.  Pat.  366,605  of  1906  ;  this  J.,  1906,  1063.— T.  F.  B. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Paper  ;    Uneqiud  colouring  of  the  two  sides  of .     J.   P. 

Korschilgen.      Papier-Fabrikant,    1908,   6,    116-118. 

In  cases  of  unequal  colouring  of  the  two  sides  of  the 
paper  it  is  more  frequently  the  top  side  which  is  darker 
than  the  wire  side.  Amongst  the  factors  which  influence 
the  inequality  are  :  the  nature  and  condition  of  beating 
of  the  fibres,  the  sizing,  the  colouring  matter  employed, 
the  manipulation  of  the  machine  and  the  glazing. 
Considering  chiefly  the  pigment  colours,  the  particles 
of  which  are  suspended  in  the  pulp,  the  tendency  to  sink 
to  the  wire  side  of  the  sheet  will  be  greater  the  "  freer  " 
the  condition  of  the  stuff.  With  "  wet  "-beaten  pulps, 
on  the  other  hand,  the  fine  fibrillae  and  their  gelatinous 
condition  support  the  particles  of  pigment  in  suspension, 
so  that  when  the  paper  comes  to  the  suction  boxes 
and  wet-presses,  colour  is  removed  from  the  wire  side, 
and  the  top  surface  consequently  appears  the  darker. 
The  rosin  size,  like  "  wet  "  beating,  helps  to  prevent 
the  sinking  of  the  pigment,  and  whilst  a  certain  sized 
paper  may  be  darker  on  the  top  side,  the  same  paper 
without  size  may  be  darker  on  the  wire  side.  Unsized 
papers  require  more  pigment  to  bring  them  up  to  a  certain 
colour  than  sized  papers,  because  much  of  the  pigment 
which  sinks  to  the  wire  side  runs  away  with  the  water. 
The  influence  of  the  pigment  itself  varies  of  course  with 
its  degree  of  fineness,  etc.  ;  this  influence  may  often  be 
controlled  by  combining  suitable  dyestuffs  with  the 
pigment  colours.  White  mineral  loadings,  particularly 
barium  sulphate,  owing  to  their  high  density,  tend  to 
accumulate  on  the  wire  side  of  the  sheet  and  act  as 
diluents  of  the  colour  on  that  side.  This  tendency  may  be 
corrected  by  prolonging  the  beating  and  by  stronger  sizing. 
Thick  papers  and  cards  are  particularly  liable  to  have 
a  darker  top  side.  For  these  kinds  it  is  necessary  to  select 
such  fibres  as  will  impart  the  required  strength  without 
much  beating  and  to  restrict  the  quantity  of  sizing 
materials  to  a  minimum  ;  when  possible,  dyestuffs 
should  be  used  rather  than  pigments.  If  the  stuff  be 
not  beaten  too  "  wet,"  the  machine  can  generally  be 
manipulated  so  as  to  equalise  the  colouring  of  the  two 
sides.  The  suction  boxes,  couch-press  and  the  first 
wet-press  remove  colour  from  the  wire  side  of  the  paper, 
whilst  the  second  press,  provided  its  felt  be  sufficiently 
porous,  removes  colour  from  the  top  side.  The  pressure 
then  may  be  distributed  between  the  different  presses 
according  to  requirements.  As  regards  glazing,  the  rule 
is  :  the  heavier  the  glazing  the  darker  the  colour.  If 
the  side  of  the  paper  which  is  the  paler  be  subjected 
more  to  the  glazing  action  of  the  iron  bowls  of  the 
calender  than  the  darker  side,  a  certain  amount  of 
equalisation  may  take  place. — J.  P.  B. 

Parchment  papers  ;  Neutralised .     C.  Bartsch,  Papier- 

Zeit.,  1908,  33,  582. 

i'.vitf  ii.MKNT  papers,  if  not  very  carefully  prepared,  are 
liable  to  contain  residues  of  free  sulphuric  acid.  A 
residue  of  0-l  per  cent,  and  over  is  sufficient  to  bring 
about  the  destruction  of  the  paper  within  a  comparatively 
short  time.  The  majority  of  these  papers  contain  002 
to  006  per  cent,  of  sulphuric  acid,  and  it  appears  to  be 
very  difficult  to  eliminate  the  last  traces  of  acid  by 
washing  with  water  alone.  At  the  ordinary  temporaturo 
and  within  a  reasonable  period,  small  traces  of  acid  (up 
to  0-05  per  cent.)  have  no  appreciable  influence  on  Hie 
quality  of  the  paper  in  ordinary  DBA.  But  if  the  panel  I 
are  exposed  to  higher  temj>eratures  at  any  period  cf 
their  storage  or  use,  even  these  small  proportions  of 
acid  may  cause  serious  deterioration.     It  is  better  th  n, 


in  such  special  cases,  to  neutralise  the  acidity  of  the 
paper  by  a  final  passage  through  a  dilute  solution  of 
ammonia. — J.  F.  B. 

Possibilities  of  paper  pulp  manufacture  from  Cape  fibres. 
Board  of  Trade  J.,  March  26,  1908.     [T.R.] 

The  Cape  of  Good  Hope  "  Agricultural  Journal "  for 
February  publishes  reports  on  Cape  fibres  and  their 
possibilities  for  paper  making,  prepared  in  connection  with 
the  samples  exhibited  at  the  last  South  African  Products 
Exhibition  in  London,  from  which  the* following  par 
ticulars  are  extracted  : — 

A  sample  of  Matjesgoed  fibre  was  converted  into  paper 
pulp  on  being  treated  with  caustic  soda,  the  amount 
obtained  being  35  per  cent,  of  the  raw  material.  The 
unbleached  pulp  is  fairly  strong,  and  could  be  used  for 
some  grades  of  paper  :  it  would  be  worth  about  £6  to 
£7  per  ton  if  found  suitable  for  wrapping  paper.  When 
bleached  and  further  treated,  the  pulp  is  much  weaker 
and  apparently  not  very  suitable  for  the  manufacture 
of  white  paper. 

A  sample  of  Palmiet  fibre  broke  readily  when  handled 
and  did  not  appear  to  be  of  much  use,  but  it  evidently 
did  not  fairly  represent  the  normal  condition  of  the  plant, 
as  the  ordinary  Palmiet  leaf  is  very  tough  and  strong. 
This  material,  when  boiled  with  caustic  soda  under 
pressure  in  the  usual  way,  gave  an  unsatisfactory  pulp 
in  consequence  of  the  conditions  of  treatment,  but  the 
experiment  could  not  be  repeated  owing  to  lack  of  further 
samples.  The  percentage  of  the  paper-making  fibre  was 
42  per  cent.,  and  the  pulp  obtained  was  tough,  in  spite 
of  the  fibres  being  short.  It  would  be  worth  about 
£6  to  £7  per  ton,  and  could  be  used  if  blended  with  a 
email  proportion  of  a  long-fibred  pulp. 

A  specimen  of  Papkuil  fibre  was  readily  converted  into 
pulp  on  being  treated  with  caustic  soda,  the  amount 
obtained  being  about  30  per  cent.  If  the  moist  stems 
of  the  plant  are  omitted,  the  yield  is  considerably  higher. 
The  pulp  is  of  a  good  colour,  and  fairly  tough,  and  could 
be  used  for  the  manufacture  of  paper,  although  bleaching 
reduces  the  strength.  The  value  would  be  £6  to  £7 
per  ton. 

Patent?. 

Paper  or  paper  board,  and  the  like  ;    Process  of  producing. 

.     ft  E.  Nelson,  Capac,  Mich.,  Assignor  to  E.  P. 

Metcalf,  Providence,  R.I.,  and  A.  Loewenthal  and  C  E. 
Dunn,  New  York.     U.S.  Pat.  879,888,  Feb.  25,  1908. 

Half-3tufe,  consisting  of  peat  fibres  and  the  naturally 
associated  gelatinous  matter,  is  heated  to  a  temperature 
insufficient  to  coagulate  the  latter,  and  is  then  "run  ' 
into  paper,  board,  etc. — J.  W.  G. 

Paper-hoard  [from  manure].     M.   B.  Diskin,  New  York. 
U.S.  Pat.  88l,09S,  March  3,  1908. 

Manure  is  first  washed  with  the  addition  of  a  suitable 
deodorant,  such  as  carbolic  acid,  the  washed  residuum  is 
then  subjected  to  the  aetion  of  live  steam  under  a  high 
pressure,  the  product  is  treated  with  camphor  and  a  suit- 
able insecticide  during  the  process  of  pulping,  and  the 
pulp  is  finally  pressed  into  boards  of  any  desired  thick- 
ness.—,!. F.  1*5. 

Esparto  and  similar  plants  ;   Treatment  of \for  paper 

making].     C.   Tanquerel.     Fr.   Pat.   383,099,   Oct.    is. 

1907. 
In  order   to   isolate   the  cellulose  of  esparto  and  similar 
plants,  they  are  cleaned,  sorted,  freed  from  other    plants 

and  submitted  to  a  preliminary  drying  in  order  to  render 

the  cellulose  more  resistant  to  the  further  treatment. 
The  fibre  is  then  placed  in  a  tank  with  a  false  bottom 
formed  of  an  iron  grid  which  serves  as  the  positive  elec- 
trode for  an  electric  current.  When  the  vessel  is  filled 
with  fibre,  Weakly  acidulated  water  is  run  in  so  as  to 
reach  the  negative  eleotrodei  placed  in  the  upper  part 
of  the  vessel.  A  current  of  0-5  ampere  at  ■_'  volts  is  passed 
through  the  material  and  this  considcra  lily  accelerates  the 
action  of  the  pectase  on  the  peotoses  present.,  the  latter 
being  converted  into  soluble  parapet  t  in."  Care  should 
be   taken   lo  avoid  any  rise  of  temperature  which  would 
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give  rise  to  insoluble  compounds.  The  material  is  then 
washed  and  treated  in  the  same  vessel  with  a  weak 
caustic  soda  solution  containing  0-5  kilos,  of  soda  (Xa2(>) 
pet  1(H)  kilos,  of  fibre,  the  electric  current  being  turned  off, 
and  a  current  of  air  under  pressure,  introduced  under 
the  false  bottom  in  order  to  agitate  the  liquid.  This 
treatment  removes  the  fatty  and  resinous  matters,  and 
also  the  chlorophyll.  The  material  is  well  washed  and 
then  treated  with  an  oxidising  agent  in  order  to  convert 
the  intrusting  material  and  the  compound  celluloses  into 
compounds  soluble  in  alkalis.  This  is  best  carried  out 
with  chlorine  prepared  eleetrolytically.  After  this  treat- 
ment the  mass  is  well  washed  with  water,  then  again 
with  caustic  soda,  and  finally  with  water,  the  residue 
consisting  of  almost  chemically  pure  cellulose  ready  for 
paper-making. — A.  B.  S. 

Cellulose  eaters;    Manufacture  of from  cellulose  or 

from  product*  oj  transformation  resembling  cellulose.  J. 
Wetter.  London.  From  Knoll  und  Co.,  Ludwig- 
sliafen  on  Rhine,  Germanv.  Eng.  Pat.  2026,  Jan.  26, 
L907. 

See  Fr.  Pat.  369,123  of  190(5 ;  this  J.,  1907,  91.— T.  F.  B. 

Cellulose  eaters;  Manufacture,  of  — —  from  cellulose  or 
from  products  of  transformation  resembling  cellvloset 
J.  AVetter,  London.  From  Knoll  und  Co.,  Ludwig- 
shafen  on  Rhine,  Germany.  Eng.  Pats.  2026a  and 
•2026b,  Jan.  26,  1907. 

SEEFr.  Pat.  373,994  of  1907  ;  this  J.,  1907,  776.— T.  F.  B. 

Plastic,  transparent,  imputresciblc  material  of  considerable 

ntistance  ;    Manufacture  of  a from  a  solution   of 

cellulose.  E.  Crunriere.  Paris.  Eng.  Pat.  18,164, 
Aug.  10,  1907.     Under  Int.  Conv.,  Sept.  3,  1906. 

See  Fr.  Pat.  369,635  of  1906  ;  this  J.,  1907,  112.— T.  F.  B. 

Cellulose  ;   Xitro  derivative  of ,  and  process  of  making 

same.  B.  Herstein,  Bayonne,  N.J.  U.S.  Pat.  879,871, 
Feb.  25,  1908. 

A  structureless  nitro  derivative  of  cellulose  containing 
less  than  4i  per  cent,  of  nitrogen,  insoluble  in  ether, 
alcohol,  acetone,  or  amyl  acetate,  and  which  is  transformed 
into  a  transparent  or  translucent  mass  by  caustic  soda, 
is  obtained  by  treating  cellulose  with  a  mixture  con- 
sisting of  63  per  cent,  of  sulphuric  acid,  about  10  per 
cent,  of  nitric  acid,  and  27  per  cent,  of  an  inert  material. 

—J.  W.  G. 

C> lluloid  substitute  and  process  of  making  the  same.  E.  A.  L. 
Rouxeville,  Paris.     U.S.  Pat.  881,827,  March  10.  1908. 

See  Fr.  Pat.  370,269  of  1906  ;  this  J.,  1907,  988.— T.  F.  B 

(1)  Cellulose    in   aqueous   solutions,    etc.  ;     (2)  Cellxdose  ; 

Regeneration  of  liquids   used  for  coagulation  of . 

(3)  Cellulose  ;    Precipitation  of .     L.   Cuntz.     Fr. 

Pats.  383,411,  383,412,  and  383,413,  Oct.  29,  1907. 
See  V. 

Celluloid;    Bomeol  esters  for  manufacture  of .     Fr. 

Pat.  383,478.     See  XX. 
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Mamlock.     Ber, 


k  tropine.  P.  Wolffenstein  and  L. 
1908,  41,  723—732. 
tropin  e  can  be  produced  by  the  condensation  of 
tropine  and  tropic  acid  in  the  presence  of  dilute  hydro- 
chloric acid,  but  the  yield  is  not  satisfactory.  The 
authors  prepared  tropic  acid  chloride  by  treating  the 
acid  with  thionyl  chloride.  It  could  not  be  purified,  as 
on  distillation  it  passed  into  atropic  acid  chloride. 
But  although  tropic  acid  chloride  was  allowed  to  act  on 
tropine  under  various  conditions,  no  atropine  was  pro- 
duced. |3-Chlorhydrotropic  acid  chloride  was  next 
prepared  by  the  action  of  thionyl  chloride  on  /3-chlor- 
hydratropic  acid.  This  was  heated  for  a  short  time  on  the 
water-bath    with    tropine    hydrochloride.       The    residue 


was  dissolved  in  alcohol,  and  ether  added,  when  a  precipi- 
tate of  chlorhvdrotropyl-tropeine  hydrochloride, 
(,t7H,2N02Cl,HCl,  melting  at  167°— 170°  C,  was  formed, 
which  gave  a  pierate  melting  at  204°  C,  and  a  platini- 
i  hloride  softening  at  60°  C.  On  adding  sodium  carbonate 
the  base  separates  as  a  yellowish  oil.  This  base  dissolves 
easily  in  ether,  but  when  the  solution  is  evaporated,  a 
residue  of  apoatropine  hydrochloride  is  left.  /3-Brom- 
hydratropic  acid  bromide  was  prepared  in  an  analogous 
manner,  or  by  the  action  of  phosphorus  pentabromide  on 
tropic  acid,  and  allowed  to  act  upon  tropine.  In 
this  way  bromhydrotropyl  -  tropeine  hydrobromide. 
C17HjwNOsBr,HBr,  was  produced,  melting  at  180°  C. 
after  crystallising  from  alcohol  and  ether,  or  hot  water. 
The  free  base  on  evaporation  is  converted  into  apoatro- 
pine hydrobromide.  Acetyltropic  acid  was  made  by 
treating  tropic  acid  with  excess  of  acetyl  chloride  ;  it  is 
a  yellow  oil,  setting  to  a  white  mass  after  a  day's  standing, 
and  then  melts  at  88° — 90°  C.  It  was  converted  into 
acetyltropic  acid  chloride  by  moans  of  thionyl  chloride. 
When  acetyltropic  acid  chloride  is  warmed  with  tropine 
hydrochloride,  acetylatropine  hydrochloride  is  formed. 
The  free  base  is  an  oil,  which  cannot  be  solidified.  When 
acetylatropine  hydrochloride  is  warmed  with  water,  and 
allowed  to  stand,  the  acetyl  group  is  split  off,  and  atropine 
is  formed,  the  yield  being  about  80  por  cent,  of  the  theo- 
retical. Both  chlor-  and  bromhydrotropyltropeine  shew 
a  mydriatic  action. — F.  Shdn. 

Galenical  preparations  of  leaves  ;  Simple  test  to  distinguish 

from  preparations  of  roots,  flowers  or  seeds.     A. 

Richaud  and  Bidot.     J.  Pharm.  Chim.,  1908,  27,  278— 
280. 

A  eew  drops  of  a  liquid  preparation  are  diluted  with 
sufficient  water  to  afford  an  almost  colourless  fluid.  A 
small  quantity  of  ammonia  solution,  or  of  any  alkaline 
reagent,  is  floated  on  the  surface  of  the  liquid.  If  the 
preparation  has  been  made  from  leaves,  a  yellowish-green 
ring  will  be  formed,  and  on  mixing,  the  whole  solution  will 
be  similarly  tinted.  In  the  case  of  an  extract,  a  little  is 
dissolved  in  water,  and  then  similarly  tested.  This 
colour-reaction  of  preparations  from  leaves  is  very  dis- 
tinctive, and  totally  different  from  that  afforded  by 
preparations  from  other  parts  of  plants,  except  in  the  case 
of  senega.  This  drug  is  the  only  root  examined  affording 
preparations  which  react  with  alkalis  as  if  made  from 
leaves. — J.  O.  B. 

Essential    oils.      Ayapana    oil    (Eupatorium    triplinerve). 
F.  W.  Semmler.     Ber.,  1908,  41,  509—512. 

The  oil  from  Eupatorium  triplinerve  Vahl.  had  the 
following  constants  :  sp.  gr.  0-9622  at  20°  C,  nD  =  l'50882, 
aD  =  +5°  45'  in  a  100  mm.  tube.  After  fractionation 
and  distillation  over  sodium,  a  fraction  boiling  at  118°  C. 
at  12  mm.,  and  with  the  sp.  gr.  0-9671  at  20°  C,  and 
no  =  1-51066  was  obtained  as  the  principal  constituent. 
This  was  oxidised  with  permanganate  and  the  portion 
unattacked  was  found  to  be  the  dimethyl  ether  of 
thymoquinol,  C^H^O;,,  which  boiled  at  118°  C.  at 
12  mm.,  and  had  sp.  gr.  0-9913  at  20°  C,  nD  =  l-51339, 
and  aD=+0.  The  dimethyl  ether  of  thymoquinol  is 
present  to  the  extent  of  about  75 — 80  per  cent,  in  ayapana 
oil.     (See  this  J.,  1907,  714.— F.  Shdn. 

Melcdeucas ;    Australian and    their    essential    oils. 

R.   T.   Baker  and  H.   G.   Smith.     J.   and  Proc.   Roy. 
Soc.,  N.S.W.,  40,  60. 

The  melaleueas  or  "  tea  trees  "  are  generally  distributed 
throughout  Australia  but  scarcely  found  elsewhere. 
The  genus  is  less  extensive,  and  contains  fewer  species 
than  eucalyptus,  but  the  essential  oils  apparently  vary 
in  a  similar  manner  to  eucalyptus  oils  in  regard  to 
composition  and  amount.  It  is  recommended  that 
in  the  commercial  exploitation  of  melaleuca  oils  the 
products  of  the  several  species  be  kept  distinct,  and 
marketed  under  the  species  name  as  a  guarantee  of 
quality.  (1)  M.  thymifolia  Sm.  Yield  2-28  per  cent,  from 
leaves  with  terminal  branchlets  ;  sp.  gr.  at  15°  C.  0-9134  ; 
ni!3=l-4665;  a2D3  =  +  2-l°  (1dm.).  Distillation:  1  per 
cent,  below  172° ;  42  per  cent,  at  172—4°  (sp.  gr.  0-9093)  ; 
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48  per  cent,  at  174—83°  (sp.  gr.  0-9144°)  ;  6  per  cent, 
at  183 — 214°.  The  phosphoric  acid  method  gave  53  per 
cent,  of  cineol.  The  esterified  oil  had  a  saponification 
value  of  33  6,  indicating  the  presence  of  a  fair  amount 
of  an  alcohol.  The.  crude  oil  required  more  than 
10  vols,  of  70  per  cent,  alcohol  for  solution,  but 
the  fraction  distilling  below  183°  was  soluble  in 
T3  vols,  and  in  all  proportions  in  80  per  cent,  and 
90  per  cent,  alcohol.  The  crude  oil  dissolved  in  05 
vol.  of  80  and  90  per  cent,  alcohol,  but  became  very 
turbid  with  1-5  vols,  and  did  not  clear  again  with  10  vols. 
These  solubilities  distinguish  the  crude  oil  of  this  species 
from  any  of  the  crude  eucalyptus  oils  rich  in  eucalyptol, 
but  the  rectified  oil  resembles  the  better  class  of  eucalyptus 
oils  so  closely  that  it  might  be  substituted  for,  or  mixed 
with,  them  without  much  probability  of  detection. 
(2)  M.  linariifolia  Sm.  Yield  1-214  per  cent.  ;  sp.  s;r. 
0-9129;  n  =  l-4741;  «D  =  -f2-5°.  Distillation:  below  172°, 
1  c.c.  ;  172—5°.  17  c.c.  ;  175—83°  52  per  cent.  (sp.  gr. 
0-_9003)Q;  183—250°,  23  per  cent.  (sp.  gr.  =0-9136); 
250 — 8°,  4  per  cent,  (largely  sesquiterpene).  The  phos- 
phoric acid  method  gave  16  per  cent,  of  cineol  in  the  crude 
oil.  The  saponification  value  for  the  esters  was  6-4  ;  for 
the  esterified  oil  40  3.  The  crude  oil  was  insoluble  in 
10  vols,  of  70  per  cent,  alcohol,  but  soluble  in  1  vol.  of 
80  per  cent,  alcohol  and  but  slightly  turbid  with  10  vols. 
The  oil  is  largely  terpene ;  neither  phellandrene  nor 
pinene  could  be  detected. 

Abies    sibirica ;    Phellandrene    in    essential    oil    of . 

J.  Schindelmeiser.     Chem.-Zeit.,   1907,  759. 
rf-PHELL.\NDRENK  has  been  isolated  from  the  first  fractions 
obtained  by  distilling  the  essential  oil  ot   Abies  sibirica 
over  sodium.     The   main   constituent  of   these  fractions 
was  dipentene. — J.  0.  B. 

Ocimum  viride  ;  Volatile  oil  of  the  leaves  of .     (Prel. 

note.)     E.    Goulding    and    R.    G.    Pell  v.     Chem.    Soc. 
Proa,  1908,  24,  63. 

A  consignment  of  the  leaves  of  Ocimum  viride,  forwarded 
for  examination  to  the  Imperial  Institute  from  Sierra 
Leone,  has  been  examined  with  the  following  results  : — 
On  distillation  with  steam,  the  leaves  yielded  about 
0-35  per  cent,  of  an  orange-yellow,  volatile  oil,  which 
is  very  mobile,  has  an  aromatic,  thyme-like  odour,  a 
spicy,  pungent  taste,  D[;;  0-9115,  [o]d  =  +  1°30'  (approx.), 
and  is  soluble  in  all  proportions  in  90  per  cent,  alcohol. 
When  distilled  under  the  ordinary  pressure,  100  c.c.  of 
the  oil  yielded  25  c.c.  boiling  at  165—180°,  with  D\\  0-8614 
and  [a]D  =  +0°33';  20  c.c.  at  180—200°,  with  DJj  0-8804 
and  [a|D  =  +  l°40' ;  20  c.c.  at  200—220°,  with  D[  '  0-9164 
and  [o]D=  -f  2°38' ;  20  c.c.  at  220—235°,  with  D\  ;  0-9548 
and  [«]D  =  +  3°38' ;  and  10  c.c.  at  235—250°,  with  D { £[0-9565 
and  [a]o  = -f  5°14'.  The  composition  of  the  oil  is  ap- 
proximately as  follows  : — thymol,  32  per  cent.  ;  alcohols 
(calculated  as  Cl0Hi8O),  40  per  cent.  ;  esters  (calculated 
as  {\uHl7.C3ll302).  2  per  cent.  ;  the  remainder  consists 
chiefly  of  a  terpene  (or  mixture  of  terpenes),  C10rf1R, 
which  is  a  mobile,  highly  refractive  liquid  of  pleasant, 
lemon-like  odour,  boiling  at  160°— 166°  C.  and  having 
Dj  ;  =0-8456,  and  l«JD  =  +0  10. 

Vanillin ;   New  isomeride  of occurring   in   the    root 

of  a  species  of  Chlorocodon.     (Prel.  note.)     E.  Goulding 
and  R.  G.  Pelly.     Chem.  Soc.  Proc.  1908,  24,  62. 


coloration  with  ferric  chloride,  and,  on  warming  a  solution 
with  ammoniacal  silver  nitrate,  the  latter  undergoes 
reduction  with  the  separation  of  silver.  It  dissolves 
freely  in  dilute  alkali  hydroxide,  and  is  reprecipitated 
by  acids.  The  aqueous  solution  does  not  give  a  precipitate 
with  lead  acetate.  The  oxime,  OCH3-C6H3(OH)-CH:N-OH/ 
crystallises  in  large,  thin,  lustrous,  transparent  plates, 
melting  at  138°  ;  it  is  almost  odourless,  and  readily  soluble 
in  hot  water  but  sparingly  so  in  cold.  The  phenylhydrazone, 
OCH3-C6H3(OH)-CH:N-NHC6H5,  crystallises  from  hot 
alcohol  in  pale  yellow,  lustrous  plates,  and  melts  at 
137—138°.  The  sodium  derivative,  OCH3-C6H3(CHO)-ONa, 
obtained  by  the  addition  of  alcoholic  sodium 
hydroxide  to  an  alcoholic  solution  of  the  substance, 
separates  in  small,  almost  colourless,  lustrous  plates, 
and  dissolves  readily  in  water  to  form  a  pale  yellow 
solution  which  is  strongly  alkaline.  These  results, 
together  with  the  analytical  data  show  that  the  odor- 
ous constituent  of  Chlorocodon  root  is  a  monomethylcther 
of  a  dihydroxybenzaldehyde,  OCH3-CtiH3(OH)-CHO, 
which  is  not  identical  with  vanillin  or  any 
of  its  known  isomerides.  Unfortunately,  the  amount 
of  material  available  was  so  small  that  it  has  not  been 
possible  to  carry  out  experiments  with  the  object  of 
ascertaining  the  relative  positions  of  the  hydroxy-, 
methoxy-,  and  aldehyde-groups,  but  the  authors  intend 
to  continue  the  work  in  this  direction  as  soon  as  a  further 
supply  of  the  root  has  been  obtained. 

Antipyrine  phosphate  and  arsenate        P.  Aubouy.       Bull. 
Soc.  Chim.,  1908,  3,  388—390. 

When  one,  two,  or  three  molecular  proportions  of  anti- 
pyrine are  added  to  one  molecular  proportion  of  phosphoric 
or  of  arsenic  acid,  the  respective  dibasic  salt  is  formed 
in  all  cases.  Diantipyrine  phosphate,  (C11H12N202).>H3P04, 
forms  crystals,  m.pt.  156 — 160°  G;  soluble  in  water 
and  in  alcohol ;  insoluble  in  ether.  Diantipyrine 
arsenate  (C11H12N202)2H3As04,  under  like  conditions, 
gives  crystals  of  m.pt.  146 — 148°  C.  These  salts  give 
similar  reactions  for  the  base,  and  the  characteristic  ones 
for  the  respective  acids. — J.  O.  B. 

Salol-chloral,  and  compounds  thereof,  with  menthol, 
camphor,  salol  [phenylsalicylate],  benzoic  acid,  salicylic 
acid,  boric  ucid  and  antipyrine  {phenyldimethylpyra- 
zolone].     Monteil.     L'Union  Pharm.,  1908,  49,  53—54. 

By  heating  together  at  100°  C,  214  grms.  of  salol  and 
147-5  grms.  of  chloral  hydrate,  an  oily  liquid  is  obtained, 
having  the  definite  composition, 

C6H4(COOCaH3)O.CH(OH).CCI3. 

This  forms  definite  compounds  with  acids,  phenols  and 
aromatic  amines  which  can  saturate  the  free  hydrox3'l 
«.rroup.  Thus,  with  menthol,  a  product  having  the  formula 
C6H4(COOC0H5)O.CH(OCluH,9)CCl3,  is  formed.  With 
camphor  a  similar  compound,  but  with  2  mols.  of  salol- 
chloral  to  one  niol.  of  camphor,  is  formed.  With  salol, 
di-salol-chloral, 

C0H4(COOCliH;))O.CH(O.C6H1.COOCcH.)(VI:i. 

is  produced.  Similar  deiinite  combinations  are  obtained 
with  benzoic,  salicylic,  and  boric  acids  and  with  anti- 
pyrine. The  oily  liquids  formed  in  all  cases  crystallise 
on  cooling. — J.  0.  B. 

Ethyl  borosalicylate  or  boryl,     Monteil.     L'Union  Pharm., 

1 90S,  49.  55. 


A  sample  of  the  root  of  a  species  of  Chlorocodon  (probably  '      '       -  ',->- 

0.  Whileii)  was  forwarded  tor  examination  to  the  Imperial       Borosalioyijc  acid  is  firsl  prepared  bj   boiling  together 

Institute  from  Uganda,  where  the  plant  is  known  by  the.        62  grms.   of   boric  acid.    138  grms.    of  salicylic  acid,   and 


Institute  from  Uganda,  where  the  plant  is  known  by  the. 
native  name  of  "  Murundo."  This  root  has  a  pleasant 
odour,  midway  between  those  of  vanillin  and 
piperonal,  and  is  said  to  be  chewed  by  the  natives  for 
sweetening  the  breath.  The  powdered  root,  on  distillation 
with  steam,  yields  0-5  per  cent,  of  a  crystalline  substance, 

CrHjOa'OCHj,    which    separates   from    the   distillate    in 

thin,  lustrous,  colourless  plates,  having  the  characteristic 
odour  of  the  root.  It  melts  at  41  —  42"  and  boils  at, 
257—258°,  a  pale  brown  coloration  being  developed. 
The  substance  is  readily  soluble  in  most  organic  solvents, 
and  fairly  ho  in  hot,  but  only  sparingly  so  in  cold,  water. 
An    aqueous    solution    gives    a    red    or     purplish- brown 


aboill  200  grms.  Of  water;  when  the  reaction  is  complete, 
(id    grms.    <>f    95    per    cent,     alcohol    and    sufficient     (about 

•to  grms.)  <>f  sulphuric  acid  are  added,  to  effect  esterification 
in  the  usual  manner'.  Ethyl  borosalicylate  forms  needle- 
shaped  crystals,  with  a  higher  melting-point  than  that 
of  ethyl  salicylate,  and  "therefore  more  convenient  for 
medicinal  use.     it  is  known  as  "  boryl."-  .1.  ().  B. 

Zinc  boropicrati  or  chrysyl.      Monteil.     L'Union  Pharm  . 
I  mis.  49.  55. 

BOBOKGBIO  acid  is  first  obtained  by  boiling  together 
349  grms.         picric  acid,  82  grms.  of  boric  acid  and  about 
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4<H>  rams,  of  water  :  this  is  then  saturated  with  S2  grata. 
of  zinc  oxide.  The  yellow  powder,  zinc  boropiorate, 
which  results,  is  introduced  as  a  medicinal  antiseptic 
under  the  name  of  "  rhrysvl." — J.  0.  B. 

Quiiioi'.ts :     Direct  hydrogtnation  of  aromatic .       P. 

Sabatier    and    A.     Mailhe.     Compt.    rend..    1908,    146. 
467—458. 

By  the  direct  hydiourenation  of  quinone  in  presence  of 
finely-divided  nickel  at  about  190°  C.  an  almost  theoretical 
yield  of  qoinol  (hydroquinone)  is  obtained.  At  higher 
tern ]->e ratu res  (2:20  ( '.  and  above),  water,  phenol  and 
benzene,  with  traces  only  of  quinol  are  produced.  Under 
similar  conditions,  at  200°  C,  toluquinone,  /'-xyloquinone 
and  thymoquinone  yield  the  corresponding  quinols. 
In  these  latter  cases  also,  at  higher  temperatures  (220° — 
250' 0.).  water,  monohydric  phenols  and  hydrocarbons 
are  the  chief  products. — A.  S. 

Sulphur  ;     New  type  of  combination  of with  certain 

iodides.     V.  Auger.     Compt.  rend.,  1908,  146.  477—479. 

The  author  describes  some  new  addition  compounds  of 
iodides  and  sulphur.  Iodoform-sulphur,  CHI3,3S8. 
Iodoform  and  sulphur,  the  latter  being  in  slight  excess, 
are  dissolved  in  carbon  bisulphide  with  the  aid  of  heat. 
On  cooling,  the  addition  compound  separates  in  pale 
yellow  prisms,  which  melt  at  93°  C,  are  not  altered  on 
exposure  to  air,  but  become  red  under  the  influence  of 
light.  Tetra-iodoeihi/lenc-xulpliur,  CL,  :  CI:,4SS,  large 
yellow  tablets,  m.pt.  97° — 103°  C,  is  obtained  in  a  similar 
manner,  except  that  an  excess  of  the  iodide  should  be 
taken.  If  an  excess  of  sulphur  be  used,  this,  or  a  portion 
of  it  separates  with  the  crystals  of  the  addition  compound 
without  altering  the  appearance  of  the  latter.  Arsenic 
tri-iodide-sulphur,  AsI3,3S8,  orange  prisms  or  tablets, 
m.pt.  105°  C,  is  formed  by  mixing  together  the  com- 
ponents in  carbon  bisulphide  solution,  the  sulphur  being 
present  in  excess  to  the  extent  of  about  5  per  cent. 
Antimony  tri-iodide-sulphur,  SbI3,3S8,  long  bright  yellow, 
prismatic  crystals,  m.pt.  117°  C,  is  obtained  in  a  similar 
manner,  but  using  four  times  the  theoretical  quantity  of 
sulphur.  Phosphorus  tri-iodide  and  stannic  iodide  also 
yield  addition  compounds  with  sulphur,  but  bismuth 
tri-iodide  does  not. — A.  8. 

Persidphales ;  Pseudomorphs  of  organic .     R.  Wolffen- 

stein  and  A.   Wolff.     Ber.,    1908,  41,   717—723. 

Acid  quinine  persulphate,  C20H24N2O2,H:,S2O8,  was  pre- 
pared by  adding  potassium  or  ammonium  persulphate 
solution  to  a  solution  of  quinine  sulphate  in  dilute  sul- 
phuric acid,  when  large,  pale-yellow  prismatic  crystals 
separated  on  standing.  On  heating  carefully  between 
80°  and  120D  C.  for  8  days,  the  crystals  develop  a  fine 
ruby-red  colour  while  preserving  their  original  trans- 
parency and  crystalline  form.  There  is  practically  no 
loss  of  weight  and  the  composition,  as  shown  by  analysis, 
remains  unchanged.  The  crystals  now.  however,  are 
very  easily  soluble,  whilst  the  original  substance  was 
soluble  with  great  difficulty  in  water.  On  suspending 
a  crystal  of  the  converted  product  in  a  saturated  aqueous 
solution  of  the  same,  the  crystal  does  not  grow,  and  the 
saturated  solution  itself  utterly  refuses  to  crystallise. 
Moreover  the  oxidising  action  of  the  persulphate 
has  entirely  disappeared.  The  original  crystals  show 
double  refraction,  and  the  heated  product  has  only 
single  refraction.  The  pseudomorph  was  heated 
with  water  to  120°  C.  and  fractionally  precipitated  with 
sodium  carbonate.  In  this  way  abase,  C^H^  N203. 
was  obtained,  melting  at  113° — 115°  C.  Cinchonine  acid 
persulphate,  C1.,H:,2N,0,H;,S20fi,.'H20,  is  converted  into 
a  pseudomorph  by  heating  to  60°— 80°  C.  for  3 — 4  days. 
On  dissolvinc  the  product  in  water  and  fractionally 
precipitating  with  sodium  carbonate,  a  base.  C7HnN04, 
was  obtained,  the  picrate  of  which  melted  at  210°  O. 
The  effect  of  heat  on  these  two  persulphates  is  com- 
plicated ;  a  portion  of  the  quinine  or  cinchonine  remains 
unchanged,  another  portion  becomes  oxidised,  whilst  the 
remainder  is  sulphonated.  The  peroxide  oxygen  dis- 
appears.    Besides  the  above,  normal  quinine  persulphate, 


B.,,H2S2Os,  and  normal  cinchonine  persulphate, 
B„H.,S208,  were  prepared  and  converted  into  pseudo- 
morphs.— F.  Shdn. 

Mercuric    cyanide    and    pyridine  ;      Compound    of . 

J.  Schroe'der.     J.  prakt.  Chem.,  1908,  77,  269—270. 

Aqueous  solutions  of  mercuric  cyanide  and  pyridine  do 
not  react ;  but.  if  the  solid  cyanide  be  left  in  anhydrous 
pyridine,  crystals  gradually  form,  having  a  composition 
corresponding  to  Hg(CN)2,2C5H5N.  The  crystals  are 
colourless,  and  give  off  pyridine  in  the  air.  They  dissolve 
in  water,  but  their  molecular  weight  in  water  is  only 
one-third  of  that  required  by  the  formula,  so  that  they 
apparently  are  completely  dissociated  in  solution  into 
mercuric  cyanide  and  pyridine. — J.  T.  D. 


Bismuth  subnitraie. 


E.  J.  Brown. 
378—379. 


Pharm.  J.,  190S,  80, 


Believing  that  the  difference  in  behaviour  of  heavy  and 
light  bismuth  subnitrates  towards  potassium  hydroxide 
solution  was  due  to  variations  in  the  commercial  products, 
the  author  determined  their  composition  by  a  process  which 
gave  better  results  than  the  usual  estimation  of  the  metal 
as  sulphide  or  oxide.  The  process  depends  upon  the  fact 
that  bismuth  subnitrate  when  boiled  with  a  solution 
of  sodium  chloride  is  quantitatively  converted  into  the 
insoluble  oxychloride,  BiOCl,  permitting  the  filtrate  to 
be  used  for  the  determination  of  the  nitric  radical  by  one 
of  the  ordinary  methods.  The  results  obtained  indicate 
that  heavy  and  light  bismuth  subnitrates  are  not  chemically 
identical.  The  products  vary  in  composition  according 
to  the  relative  proportions  of  the  reacting  substances  ; 
thus  the  basicity  of  the  salt  is  regulated  by  the  amount 
of  water  used  in  the  precipitation  of  the  solution  of 
bismuth  trinitrate.  More  water  is  used  in  the  preparation 
of  the  heavy  variety,  known  as  B.P.  bismuth  subnitrate, 
which  corresponds  to  the  formula,  BiON03,H;0.  The 
light  variety  of  bismuth  subnitrate  conforms  to  the 
formula,  Bi203,HN03,  and  is  recognised  as  having 
advantages  in  dispensing  over  the  heavy  variety. — W.  S. 

Long-leaf  pine  oil.     J.  E.  Teeple.     See  X1IIB. 

Patents. 

Diazo    and    azo    compounds    of    aromatic    amides    which 

contain  the  residue  of  arsenic  acid  ;    Preparation  of . 

H.  H.  Lake,  London.  From  Curatorium  der  G.  and 
F.  Speyerschen  Studienstiftung,  Frankfort-on-Maine, 
Germany.     Eng.  Pat.  3929,  Feb.  16,  1907. 

;  Atoxyl  is  first  prepared  by  heating  a  mixture  of  aniline 
i  and  an  aqueous  solution  of  arsenic  acid,  and  the  cooled 
aqueous  solution  of  the  product  is  diazotised  by  the 
addition  of  the  theoretical  quantities  of  dilute  acid  and 
sodium  nitrite.  The  diazotised  atoxyl  may  then  be 
combined  with  amines,  phenols  and  their  sub- 
stitution products,  or  with  compounds  which  like  acetic 
ester  contain  acid  methylene  groups  (CH2).  The  com- 
bination is  effected  in  neutral,  acid,  or  alkaline  solution, 
according  to  the  nature  of  the  substance  employed. 
The  products  possess  therapeutic  value. — P.  F.  C. 

Organic  aluminium  salts;  Process  for  manufacturing 
insoluble  — — .  Chem.  Werke  F.  Friedlaender,  Berlin. 
Eng.  Pat.  8643,  April  13,  1907.  Under  Int.  Conv., 
Sept.  4,  1906. 

See  Fr.  Pat.  379,547  of  1907  ;  this  J.,  1907,  1254.— T.  F.  B. 

Pyrocatechol  derivatives  ;  Manufacture  of  chlorine  com- 
pounds from,  methylene  ethers  of  - .     H.  S.  Wellcome, 

London,  and  G.  Barger,  Heme  Hill.  Eng.  Pat.  15,987, 
July  11,  1907. 

The  methylene  ethers  of  pyrocatechol  derivatives  can  be 
converted  into  chlorine  derivatives  of  their  cyclic  car- 
bonates by  heating  them  with  thionyl  chloride.  Piper- 
onylic  acid  when  heated  with  thionyl  chloride  to  180° — 
200°  C.  for  7  hours,  yields  the  carbonate  of  protocatechuic 
acid  chloride,  OCO.  :  CnH:!.COCl.  which  melts  at  68°  C, 
and  boils  at  166° — 167°  C.  at  13  mm.  Piperonyloin  under 
similar  treatment  yields  a  substance,  C1GHC07C12,  melting 
at  191°— 192°  C,     Methylene-  3-4-dioxystyrene  dibromide 
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gives  a  compound,  C9H203C12S,  melting  at  198°  C. 
Piperonylacrvlic  acid  gives  a  substance  meltins  at  182° — 
183°  C— F.  Shun. 

Formins ;      Process    for    producing .     Nitritfabrik 

Akt.-ges.,  Copenick,  Germany.  Eng.  Pat.  28,723, 
Dec.  31,  1907.  Under  Int.  Con  v.,  Jan.  5,  1907. 
Formin  (formic  acid  glycerol  ester)  can  be  made  by 
heating  glycerol  with  100  per  cent,  formic  acid.  At 
100°  C.  dilute  formic  acid  passes  over,  and  at  140°  C. 
formin  is  left  behind. — F.  Shdn. 

Chlorides  of  carbon  ;     Production  of .     J.  MacKaye, 

Cambridge,    Mass.,    Assignor    to    Stone    and    Webster, 
Boston,  Mass.     U.S.  Pat  880,900,  Mar.  3,  1908. 

Chlorine  and  "  gas  "  are  mixed  in  the  presence  of  a 
porous  medium,  such  as  granulated  coke,  at  a  regulated 
temperature.  The  mixture  is  led  away  from  the  coke 
and  subjected  to  a  higher  temperature  by  electrical 
means,  whereby  reaction  is  brought  about.  The  products 
of  the  reaction  are  then  separated. — F.  Shdn. 

Borneol  or  isoborneol  ethers  ;  Preparation  of .        A. 

Verley,   E.   Urbain,   and  A.    Feisre.     Fr.   Pat.   383,557, 

Jan.   10,   1907. 
See  Eng.  Pat.  14,549  of  1907  ;  this  J.,  1907,  1295.— T.  F.  B. 

Camphor ;    Oxidation-  of    borneol    or    isoborneol    for    their 

conversion  into .     A.    Verlev,   E.    Urbain,   and  A. 

Feige.     Fr.  Pat.  383,558,  Jan.   10,   1907. 

See  Eng.  Pat,  14,550  of  1907  ;  this  J.,  1907,  1162.— T.  F.  B. 

Borneol  from  isoborneol  ;  Preparation  of .     Schmitz 

unci  Co.  Fr.  Pat.  383,419,  Oct,  29,  1907. 
Isoborneol  or  its  esters  can  be  converted  into  borneol 
by  heating  with  an  alkali  metal  or  an  alkaline-earth 
metal,  or  an  alcoholate,  in  the  presence  of  alcohol  or  an 
indifferent  solvent,  to  a  temperature  above  the  boiling 
point  of  xylene. — F.  Shdn. 

Celhdoid  ;  Preparation  and  use  of  borneol  organic  esters 

for  the   manufacture  of .     O.   L.   A.    Dubosc.     Fr. 

Pat.  383,478,  Jan.  9,  1908.  Under  Int.  Conv.,  Jan.  8, 
1907. 
When  pinene  hydrochloride  is  treated  with  a  formate, 
stearate,  acetate,  or  phenate  in  the  presence  of  an  excess 
of  the  corresponding  acid  at  the  boiling  point  of  the 
acid  in  question,  borneol  esters  are  produced.  These 
esters  when  mixed  with  alcohol  can  be  used  to  dissolve 
nitrocellulose  for  the  manufacture  of  celluloid. — F.  Shdn. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Combustion  of   gas   and    inflammable   powders  ;   Action  of 

alkaline  salts  with  a  fixed  base  on  the .     Dautriche. 

Compt.  rend.,  1908,  146,  536-538. 
The  effect  of  adding  alkali  salts  with  a  fixed  base  to 
explosives  with  the  object  of  rendering  them  nameless 
has  been  studied  by  the  author  as  follows  :— 30  grms. 
of  the  explosive  were  fired  in  a  closed  chamber  of  10  cb.  m. 
capacity  and  full  of  air.  From  the  pressure  obtained 
after  coriection  for  cooling,  the  heat  of  combustion  was 
calculated.  Experiments,  details  of  which  are  given, 
were  carried  out  with  :  (a),  decanitrocellulose  ;  (b), 
enneanitrocellulose  ;  (c),  trinitrotoluene,  mixed  with  from 

£ — K)  per  cent,  of  salts,  chiefly  alkali  nitrates  and 
carbonates.      It   was   concluded    from    these    that    to   avoid 

the  combustion  of  detonation  products,  or  of  gas  or 
dust,  in  the  neighbourhood  of  charges  in  coal  mines,  small 
quantities  of  sodium   or   potassium   Baits  added   to  the 

explosive     were     necessary     and    Sufficient,     and     that     I  lie 

employment  of  this  class  of  explosive  should  not  therefore 
be  rejected  <>u  a  priori  grounds.  Salts  of  the  alkaline- 
earths  have  only  a  partial  restraining  action.  Two 
further  series  of  experiments  were  made  with  mixtures 
of:  (a),  decanitrocellulose  (30  per  cent),  and  ammonium 

nitrate  (70  per  cent);  (>>).  trinitrotoluene  (12-22  per 
.cut.),  ammonium  nitrate  (88 — 75  per  cent.),  with  3 — <S 
per  cent,   of   potassium  nitrate.     These   were   detonated 


in  an  atmosphere  of  ordinary  air  with  from  10 — 11  per 
cent,  of  coal  gas.  These  experiments  showed  that  the 
replacement  of  a  small  amount  of  the  ammonium  nitrate 
by  potassium  nitrate  had  no  effect  on  the  detonation 
temperature,  but  that  the  addition  of  potassium  nitrate 
to  the  explosive  had  the  same  effect  as  if  the  temperature 
had  been  lowered  by  300°  C,  and  that  the  gaseous  mixture 
was  not  inflamed. — J.  W.  G. 

Patents. 

Dinitroglycerin,    etc.  ;   Process   of  obtaining .     F.    J 

du  Pont,  Assignor  to  The  E.  I.  du  Pont  de  Nemours 
Powder  Co.,  Wilmington,  Del.  U.S.  Pat.  879,899, 
Feb.  25,   1908.  iui 

Glycerin  is  nitrated  with  nitric  acid  to  obtain  dinitro- 
glycerin, and  ammonia  is  then  sprayed  into  the  mixture 
until  the  excess  of  nitric  acid  is  neutralised,  the  temperature 
meanwhile  being  kept  below  the  decomposition  point  of 
dinitroglycerin.  Water  is  removed  from  the  product  by 
heating  under  a  pressure  sufficiently  reduced  to 
maintain  the  temperature  of  evaporation  below  the 
decomposition  point  of  dinitroglycerin. — J.  W.  G. 

Nitroglycerin  ;    Process  for  accelerating  the  separation  of 

from  acids.     R.   Escales  and  M.  Nowak,  Munich, 

Germany.     U.S.  Pat.  880,373,  Feb.  25,  1908. 

See  Eng.  Pat.  18,597  of  1907  ;  this  J.,  1907,  1296.— T.F.B. 

XXIIL— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Pressure- regulator  for  gas  currents.     F.   M.   G.   Johnson 
and  K.  Buch.  Bcr.,  1908,  41,  640-641. 


The  device  is  shown  in  the  accompanying  diagram. 
The  gas  enters  at  \  through  an  iron  tube  into  a  glass 
bell-jar  connected  to  a  manometer,  in  which  the  mercury 
rises  until  it  makes  contact  with  the  wire.  I>.  from  a 
battery.  The  current  produced  flows  through  an  induction 
coil  Burrounding  the  iron  t  ube.  and  the  latter  thus  becomes 

magnetised  and  attracts  the  iron  disc,  B.  which  is  provided 
wit  h  a  rubber  plug  for  closing  the  iron  t  ube  gas-1  ight.  The 
entry   of   gas    is   thus   stopped    until   the    pressure    falls   BO 

far  that  the  contact  al  I)  is  broken.  The  effects  of 
variations  in  the  atmospheric  pressure  are  avoided  by 
closing  the  tap,   E.-  A.  S. 

P  vi'e.vrs. 

Oases  ;    Apparatus  for  analysis  of .     II.  J.  Westovt  r, 

New  York.  Eng.  Pat.  5244,  March  l.  1907.  Under 
Int.  Conv..  April  I.  L906. 

Sbe  U.S.  Pat.  833,274  of  1006 ;  this  J.,  1907,  115.— T.F.B. 


Photometer.     Q.    II. 


Delmas-Azenia. 
od.  •_>:$,  1007. 


I'r.    Tat.    383,228, 


A   PRISM  having  white  OI  Silvered  surfaces  is  mounted  on 

aduated  disc  on  which  it  can  be  inclined  according 
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to  the  position  of  the  light  ;  the  prism  is  situated  opposite 
an  opening  ot  objective  and  ia  supported  on  a  shaft 
having  an  alternative  circular  movement   derived  from 

suitable  moans.  Bnch  is  a  motor  driven  by  tin-  standard 
flame.  The  apparatus  is  mounted  on  a  movable  slide 
so  that  the  two  sources  of  light  can  be  rendered  of  equal 

intensity  on  the  opposite  surfaces  of  the  oscillating  prism 
and  observed  in  the  objective  as  a  lixed  illumination, 
in  spite  of  the  movements  of  the  prism.  The  distance 
of  the  prism  from  the  two  sources  of  light  permits  the 
relative  intensity  of  the  two  to  he  compared.  The 
appliance  may  he  fitted  to  the  photometers  of  Dumas 
ami  Regnault,  and    Bunsen. — W.  l\  S. 

INORGA  Sir— QUA  l.l  /ATI  YE. 

Nitrogen  oxides;  Analysis  of  — —  by  mean*  of  their 
absorption  spectra  in  the  ultra-red.  E.  Warburg  and 
<;.  Leithauser.     See  VII. 

Zinc    salts;     Action    of    hydrogen    sulphide    on    alkalint 
solutions  of .     L.  W.  McCay.     See  VII. 

ides  end  double  sulphides.     A.  Ditte.     Sec  VII. 

IX  ORG  A  XIC—Q I  ^A  XT  IT  A  TIYE. 

Indicators  used  in  acidimetry ;  Constitution  of .     J.  T. 

Hewitt.     Analyst,  1908,  33,  85-90. 

Ix  the  author's  opinion  the  ionic  and  chemical  theories 
on  the  constitution  of  indicators  are  complementary. 
The  ion  formed  by  the  indicator  must  have  a  different 
constitution  to  the  parent  substance,  which  is  thus  a 
pseudo-acid  or  a  pseudo-base.  To  act  as  an  indicator 
it  appears  that  a  substance  must  be  capable  of  tautomerism, 
have  weak  acid  or  basic  functions,  and  its  configuration 
must  show  a  marked  difference  from  that  of  its  ions  as 
regards  the  number  of  conjugate  double  linkages.  A 
monosulphonic  acid  of  /Mutrobenzeneazo-a-naphthol  gives 
very  sharp  results  as  an  indicator,  the  acid  and  its 
monobasic  salts  giving  pale  yellow  solutions,  whicn  become 
purple  on  the  addition  of  excess  of  alkali.  This  substance 
may  be  used  as  a  substitute  for  phenolphtbalein,  and 
has  the  advantage  that  the  purple  coloration  is  not 
affected  bv  alcohol,  even  in  the  presence  of  a  large  excess 
of    alkali. — C.  A.  M. 

Thiosulphuric  arid;  Behaviour  and  application  of in 

volumetric  analysis.  Determination  of  bromic  and  iodic 
'/rids.  A.  Casolari.  Gaz.  chim.  ital.,  1907.  37,  II.. 
601—618. 

The  author's  experiments  show  that  thiosulphuric  acid 
begins  to  decompose  from  the  moment  when  it  is  liberated 
from  its  salts.  In  very  dilute  solutions,  decomposition 
proceeds  slowly.  The  opalescence  observed  in  such 
solutions  is  due  to  the  presence  of  very  small  quantities 
of  free  sulphur.  This  opalescence  disappears,  owing  to 
reformation  of  thiosulphuric  acid,  on  addition  of  S02-ions 
to,  or  withdrawal  of  hydrogen  ions  from,  the  solution.  It 
is  stated  that  bromic  and  iodic  acids  can  be  determined 
volumetric-ally  in  acid  solution  by  means  of  sodium 
thiosulphatc,  the  excess  of  the  latter  being  titrated  with 
iodine.  The  reaction  is:  6H2S203  +HI03^3H2Si06  + 
HI  +  3H20. 

The  following  secondary  reaction,  however,  always 
occurs  to  a  small  extent:  H2.S4()0 +HI03 +3H20  = 
3H2S04  +  HI  +  H2^. 

A  polythionate  containing  m  atoms  of  sulphur  gives 
on  addition  of  hydrogen  peroxide  and  sodium  hydroxide, 
m-1   mols.  of  sulphuric  acid  : 

Xa2SmO«  +  (3m-5)H2SO„  +  (m- 1  )H20  = 
Xa2S04  +  (m-l)H2S04-l-(3in-5)H20. 

In  applying  this  reaction  to  the  determination  of  a 
thionic  acid,  the  solution  of  the  latter  is  neutralised, 
treated  with  hydrogen  peroxide,  neutralised,  a  known 
volume  of  X/ 10  sodium  hydroxide  added,  and  after  heating 
for  about  half  an  hour  on  the  water-bath,  the  excess  of 
alkali  titrated  with  acid. — A.  S. 


Sulphates  ;  New  method  for  determining  the  vapour  pressures 
of .      I..  Wohler  and  others.     See  VII. 

V anodic,  acid;  Reduction  of by   zinc  and  magnesium' 

F.  A.  Gooch  and  G.  Edgar.     See  VII. 

Antimony  and  arsenic  ;    Determination   of in  lead- 

antimony  alloy.     G.  M.  Howard.     See  X. 

Electrolytic  oxidations  and  their  application,  to  quantitative 
analysis.     O.  Gasparini.     See  XIA. 

ORG  A  NIC—Q  UALITA  TI VE. 

Galenical  preparations  of  leaves  ;   Simple  test  to  distinguish 

from    preparations     of     roots,    flowers     or    seeds. 

A.  Richaud  and  Bidot.     See  XX. 

Xitro-cotlon  ;    Falsification  of with  mercuric  chloride, 

and  its  detection.     J.  Moir.     See  XXII. 

Analysis  ;    Xew  observations  on  simplified  elementary 

M.  Dennstedt.     Eer.,  1908,  41,  000—604. 

The  author  gives  minute  directions  for  the  combustion 
of  substances  which  burn  with  difficulty  when  his  method 
is  used.  In  cases  where  the  amount  of  water  found  is 
too  high,  this  is  often  traceable  to  impure  calcium  chloride 
used  as  the  drying  agent.  The  soda-lime  used  for 
absorbing  carbon  dioxide  must  be  slightly  moist,  otherwise 
it  absorbs  badly.  The  boat  of  xinglazed  porcelain  may, 
under  certain  conditions,  absorb  sulphur  (as  sulphuric 
acid)  in  the  case  of  substances  containing  this  element. 
In  this  event  the  combustion  tube  and  boat  must  be 
rinsed  with  hot  water  and  the  rinsings  added  to  the 
alkaline  extracts  from  the  lead  peroxide. — J.  C.  0. 

Tobacco  ;  Determination  of  the  volatile  organic  acids  in . 

J.  Toth.    Chem.-Zeit.,  1908,  32,  242—244, 

The  author  has  found  that  when  tobacco  is  distilled  with 
steam  after  being  acidified  with  tartaric  acid,  the  distillate 
is  alkaline.  Moreover,  malic,  citric,  and  oxalic  acids  in 
aqueous  solution  give  distillates  having  an  acid  reaction. 
To  avoid  error  due  to  these  causes,  the  following  method 
has  been  adopted.  3  grms.  of  dried  and  finely  powdered 
tobacco  are  mixed  with  3  c.c.  of  dilute  sulphuric  acid  (1  :  5), 
and  sufficient  plaster  of  Paris  added  to  make  the  mass 
apparently  dry.  This  is  transferred  to  a  stoppered 
cylinder  with  150  c.c.  of  dry  ether,  and  shaken  frequently 
during  48  hours.  50  c.c.  of  the  ether  are  withdrawn, 
mixed  with  20 — 40  c.c.  of  water  and  the  total  acid, 
reckoned  as  oxalic  acid,  determined  by  titration  with 
X/2  alkali,  using  phenolphthalein  as  indicator ;  the 
amount  of  actual  oxalic  acid  in  this  liquid  is  then 
determined  in  the  usual  way.  Another  50  c.c.  of  the 
ethereal  solution  are  evaporated,  50  c.c.  of  distilled  water 
added,  and  the  liquid  evaporated  on  the  water-bath. 
The  residue  is  taken  up  with  a  little  water  and  titrated 
as  before.  The  diffeience  between  the  titrations  gives  the 
amount  of  volatile  organic  acid  and  the  oxalic  acid,  for 
both  disappear  during  the  evaporation  with  water.  From 
this,   the  amount  of  volatile  acid  can   be  calculated. 

— F.  Shon. 

Electrolytic  oxidations  and  their  application  to  quantitative 
analysis.     O.   Gasparini.     See  XIA. 

Petroleum  naphtha  ;   Determination  of in  turpentine. 

H.   C.   Frey.     -See   XIII5. 

Tanning   analysis ;     The    international    method    of . 

U.   J.    Thuau.     See   XIV. 

Acidity  of  tan  liquors  ;    Proposed  methods  for  the  deter- 
mination of .     H.  C.  Reed.     See  XIV. 

Wines ;    Alteration  of   the   constituents  during   the   deter- 
mination   of    the    extractives    of .     T.     Roettgen. 

See  XVII. 

Phosphoric  acid  ;    Loss  of in  determining   the  ash 

in    cereals.      S.    Leavitt    and    J.    A.    Le    Clerc.      See 
XVIIL4.  
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Patent. 

Tobacco  and  the  like  ;    Testing  [Determination]  of  moisture 

in .     J.    R.    Hodge.    Glasgow.     Eng.    Pat.    5927, 

March    12,    1907. 

The  quantity  of  moisture  present  in  tobacco  is  determined 
by  measuring  the  electrical  resistance  between  the  ends 
of  a  sample  of  bar,  cake  or  roll  tobacco,  or  between 
electrodes  at  opposite  ends  of  a  glass  vessel  into  which 
a  known  weight  of  loose  tobacco  is  compressed. — A.  T.  L. 


XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 

Sodium ;     Finely-divided and    its    employment    as 

a    drying   agent    for    gases.      C.  Matignon.     Bull.  Soc. 
Chita.,  1908,  3,  353—355. 

Sodium  may  be  readily  reduced  to  a  fine  state  of  division 
by  rubbing  down  in  a  mortar  with  any  neutral  anhydrous 
salt,  such  as  fused  sodium  chloride.  When  a  definite 
quantity  of  sodium  is  required  in  the  mixture,  the  dis- 
integration must  be  performed  in  an  atmosphere  of  dry 
carbon  dioxide  or  in  a  mortar  covered  with  a  rubber  sheet 
perforated  to  take  the  handle  of  the  pestle.  There  is  no 
risk  of  inflammation  of  the  metal  during  powdering  by  this 
method,  but  obviously  the  presence  of  oxidizing  salts, 
such  as  nitrates  or  chlorates,  must  be  avoided.  The  other 
and  more  inflammable  alkali  metals  may  be  powdered 
in  a  similar  manner.  A  relatively  larger  quantity  of  the 
disintegrating  salt  must  be  employed,  and  hard  pressure 
or  concussion  with  the  pestle  avoided. 

Sodium  in  this  fine  state  of  division  with  salt  is  an 
excellent  material  for  drying  gases.  For  packing  in 
the  desiccator  tube,  it  may  be  conveniently  mixed  with 
coarsely  crushed  glass.  The  column  of  drying  material 
thus  formed,  is  readily  permeated  by  gas,  and  with 
proper  care,  continues  efficient  for  a  long  time  — J.  0.  B. 

Cholesterol    VI.     0.    Diels    and    K.    Linn.      Ber.,    1908, 
41,  544—550. 

It  has  been  shown  by  Diels  and  Abderhalden  (Ber.,  39, 
884)  that  cholesterol  and  cholestenone  are  converted 
by  treatment  with  amyl  alcohol  and  sodium  into  com- 
pounds (cholestanols)  having  the  same  composition, 
C27H480.  Further  experiments  have  shown  that  these 
compounds  are  not  identical,  for  on  conversion  into  the 
corresponding  cholestyl  chlorides  and  reduction  of  these 
by  means  of  amyl  alcohol  and  sodium,  the  respective 
hydrocarbons  formed  (a-  and  /3-cholestan,  C27H.18) 
melted  at  72°  and  80°  0.  The  a-cholestyl  chloride 
from  cholesterol  melted  at  116°  O,  whilst  the  /3-cholestyl 
chloride  from  cholestenone  began  to  melt  at  89°  C,  yielded 
a  turbid  fluid  at  92°  C,  and  a  clear  liquid  at  100°  C. 
Windaua  (this  J.,  1907,  782)  showed  that  cholesterol 
was  transformed  into  n-cholestanol  not  only  by  sodium 
and  amyl  alcohol  but  also  by  sodium  amylate,  and  attri- 
buted the  reaction,  not  to  reduction  but  to  cyclic  trans- 
formation into  an  isomeric  substance.  In  the  authors' 
opinon  if  this  assumption  is  correct,  cholesterol  should 
also  be  converted  into  a-cholestanol  by  the  action  of 
sodium  ethylate  ;  but  this  was  found  not  to  be  the 
case.  Moreover  the  assumption  would  be  more  con- 
vincing if  it  were  the  case  that  a  solution  of  sodium  in 
amy!  alcohol  never  acted  as  a  powerful  reducing  agent; 
whilst,  on  the  other  hand,  there  is  proof  that  a  solution 
of  sodium  amylate  docs  in  certain  cases  have  a  strong 
reducing  action.  Cholestenone  treated  with  sodium 
amylate    is   converted    into    nr-cholestanol,  which    whether 

it  be  a  cyclic  transformation  product  of  cholesterol  or  not, 
must  be  regarded  as  a  reduction  oompound  of  choleste- 
none;. Hence  cholesterol  and  cholestenone  are  converted 
by  sodium  and  amy]  alcohol  into  two  distinct  compounds, 
lnil   by  sodium  amylate  into  one  and  the  same  compound, 

u-cholestanol.  Similar  phenomena  of  phytosterol  have 
been  recorded  by  Windaus  (this  J.,  1907,  1160),  and  the 
authors   therefore   consider   thai    the    view   of    Windaus 

with  regard  to  the  conversion  of  cholesterol  into  choles- 
tano]  needs  enlarging  to  admit  the  possibility  of  reduction 
in    addition     io    OYCllO    transformation.      C.  A.  M. 


Cholesterol.     A.     Windaus.     Arch.     Pharm.,     1908.     246, 
117—149. 

A  monograph  on  the  present  position  of  our  know- 
ledge of  cholesterol  and  its  derivatives.  The  subject 
is  treated  under  the  following  headings  : — Occur- 
rence :  importance  of  cholesterol  for  the  organism ; 
fate  (formation  and  behaviour)  of  cholesterol  in  the 
organism  ;  physical  properties  ;  detection  of  cholesterol : 
detection  of  cholesterol  and  cholesterol  esters  in  presence 
of  each  other  ;  separation  of  cholesterol  and  phystosterol ; 
formula  ;  hydroxyl  groups  and  double  linkage  ;  choles- 
tenone ;  action  of  fuming  nitric  acid  on  cholesterol  and 
its  derivatives  :  action  of  chromic  acid  on  cholesterol  ; 
action  of  alkaline  permanganate  solution  on  cholesterol  ; 
and  action  of  potassium  hypobromite  on  cholesterol — 
the  acid,  C27H4104,  and  its  oxidation  products. — A.  S. 


New  Books. 

Introduction  to  Metallography.  By  Paul  Goerens, 
Pr.-Ing.  Translated  by  Fred.  Ibbotson,  B.Sc, 
Lecturer  in  Metallurgy,  The  University,  Sheffield. 
Longmans,  Green,  and  Co.,  39,  Paternoster  Row, 
London.  1908.  Price  7s.  6d.  net.  New  York,  Bombay, 
and  Calcutta. 

8vo  volume,  containing  210  pages  of  subject  matter 
with  158  illustrations,  and  alphabetical  indexes  of  authors 
and  subjects.  The  text  is  subdivided  as  follows  : — 
I.  Physical    Properties    of     Matter. — (1)    Allotropy. 

(2)  Cooling  curves.  II.  The  Physical  Mixture. — 
(1)  Aqueous  solutions.  (2)  Fused  salts.  (3)  Alloys. 
III.  Practical  Microscopy  of  Metals. — (1)  Prepara- 
tion of  the  section.       (2)  Development  of  the  structure. 

(3)  The  microscope.  (4)  Photography.  IV.  Special 
Metallography  of  Iron-Carbon  Alloys. — (1)  Freezing 
point  diagram  of  iron-carbon  alloys.  (2)  Constituents  of 
iron-carbon  alloys. 

Leather  Trades  Chemistry.  Practical  Manual  on  the 
Analysis  of  Materials  and  Finished  Products.  By  S.  R. 
Trotman,  M.A.,  Public  Analyst  and  Agricult.  Analyst 
for  the  City  of  Nottingham,  etc.  Chas.  Griffin  and 
Company,  Ltd.,  Exeter  Street,  Strand,  London.  1908. 
Price  15s.  net. 

8vo  volume,  containing  284  pages  of  subject  matter, 
a  glossary  of  technical  terms,  and  an  index  of  subjects. 
There  are  48  illustrations,  and  Green's  tables  of  tests  for 
distinguishing  the  dyestu  fit's  quoted  from  this  Journal, 
1905,  1035,  also  Procter's  tables  for  the  qualitative 
recognition  of  the  tannins,  etc.  The  text  is  subject  to 
the  following  classification  : — I,  Analysis  of  fuel.  II. 
Nitrogen  determination.  Ill,  Preparation  of  standard 
solutions.  IV,  Water.  V,  Effluents.  VI,  Depilation. 
VII;  Deliming.  VIII,  Detection    of    tannins.  IX, 

Analysis  of  tanning  materials.  X,  Common  vegetable 
tannins.  XI,  Mineral  tannages.  XII,  Analysis  of  spent 
liquors    and    tans.  XIII,   Oils.  XIV.   Soap.  XV, 

Varnishes.  XVI.  Skins.  XVII,  Analysis  of  leather. 
XVIII.  Fleshings    and    scutch.         XIX,  Glue.  KX. 

"Benzine"  (Benzol).  XXI.  Dyestuffs.  XXII,  Dis- 
infectants,  and  antiseptics. 

Air  Conditioning.    Short  Treatise  on  the  II  umidification, 

Ventilation,  Cooling,  and  the  Hygiene  of  Textile 
Factories — especially  with  relation  to  the  United 
States  of  America.  tty  (i.  15.  Wli.soN.  John  Wiley 
and   Sons.       X'eu    York.      Chapman    and    Hall.    Limited. 

London.     1008.     Price  8s.  8d.  net. 

SMALL  8vO  volume,  containing  138  pages  of  subject 
matter.  II  illustrations,  and  the  alphabetical  index. 
The     work     is     divided     into     live     parts,      as      follows  :    - 

I.  Inlluence  of  suitable  atmospheric  conditions.  Impor- 
tance of  ventilation  in  *  he  textile  industries.  Effeoi  oi 
humidity,     [nterdependenoe   of   humidity   and   tempera 

ture.  etc.  II.  Theory  of  regain.  Standards.  Tables  of 
degrees  "I  humidity  and  temperature  for  various  textile 
industries.       III.    Conditions    in    various   districts,    both    ill 
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America,  England  and  elsewhere.  IV.  Cotton  Cloth  Act. 
"  Head  "  type  of  humidifiers,  etc.  V.  Application  of 
up-to-date  practice  to  American  conditions.  VI.  "  Con- 
ditioning '*  and  '*  hygrometrv." 

Analysis  of  Mixed  Paints.  Colour  Pigments,  and 
Yaknishes.  By  Clifford  Dyer  Holley,  Ph.D.,  &c, 
and  E.  F.  Ladd,  B.S..  Professors  of  Chemistry  and 
Industrial  Chemistry  North  Dakota  Agrie.  College. 
John  Wiley  and  Sons,  New  York.  U.S.A.  (First 
edition.)  Chapman  and  Hall,  Limited,  London.  1908. 
Price  10s.  fid.  net. 

BTO  volume,  containing  frontispiece,  232  pages  of  subject 
matter,  with  11  illustrations,  and  the  alphabetical  index. 
The  text  is  classified  a^  follows  : — I.   Ready  mixed   paints. 

II,  Analysis  of  mixed  paints  ;  of  the  vehicle,  and  the 
volatile  oils.  Special  methods  of  oil  analysis.  Analysis 
of  white  lead  ;  of  sublimed  lead,  zinc  oxides,  and  zinc- 
lead  pigments.  Of  zinc  sulphide  whites,  and  inert  pig- 
ments. III.  Determination  of  fineness,  covering  power, 
and  tinting  strength  of  pigments,  etc.  Analysis  of  white 
paints :  of  Indian  reds  and  Venetian  reds,  etc.  ;  of  i 
black,  brown,  and  blue  pigments  and  paints.  Analysis 
of  yellow,  orange,  and  red  chrome  leads,  and  of  vermilions ; 
of  Chrome  greens,  and  Emerald  greens.  IV,  Exercises 
in  colour  making.  V,  Analysis  of  japans  and  driers  ; 
of  shellac  and  spirit  varnishes  ;  of  oil  varnishes.  VI,  The  | 
practical  testing  of  varnishes. 

Modern  Pigments,  and  their  Vehicles.  Their 
Properties  and  Uses,  considered  mainly  from  ' 
the  practical  side  and  to  make  tints  from  them. 
By  Frederick  Maire.  John  Wiley  and  Sons,  New 
York.  1908.  Price  8s.  fid.  net.  Chapman  and  Hall, 
Limited,  London. 

First  edition  of  the  work,  as  a  small  8vo  volume 
of  2.55  pages,  with  alphabetical  index.  The  subject  matter 
is  sub-divided  and  classified  according  to  the  following 
plan  : — I,  Definition  of  "  pigment."     II,  White  pigments.    ' 

III,  Yellow,  red,  green,  blue,  brown,  and  black  pigments. 

IV,  Synonyms.  V,  Vehicles  used  in  grinding  pigments, 
and  in  applying  them.  VI.  Correctives  and  binders. 
VII,  Substances  used  to  bind  pigments  in  connection' 
with  vehicles.  VIII,  Driers  and  siccatives.  IX,  Com- 
pounding  of  pigments.  X,  List  of  principal  tints  and 
of  pigments  required  to  make  them. 

Sugar.     Board  of  Trade  Return  No.  334.     Wyman  and 
Sons,  Fetter  Lane,  London,  E.C.     Price  5£d. 

Thts  return  shows,  as  far  as  possible,  for  each  of  the  years    I 
1887    to    190fi,    inclusive,    the    estimated    production    of    ! 
cane  and  beet  sugar,   respectively,   in  the  various  pro-    | 
ducing  countries  of  the  world  ;    the  imports  and  exports 
of  raw  and  refined  sugar,  distinguishing  beet  and  other 
sorts,  into  and  from  the  United  Kingdom,  France,  Ger- 
many, Austria- Hungary,   Belgium,   Holland,  the  United 
States,  Canada  and  Australia,  from  and   to  the  principal    , 
countries  of  origin  and  destination  ;    the  total  consump-    j 
tion  and  consumption  per  head  of  the  population  of  each    I 
of  the  above-named  countries  ;    and  the  exports  of  sugar   ■ 
of  domestic  production,  from  each  of  the  principal  British 
Colonies    and    Possessions,    together    with    the    average 
declared  import  value  of  raw  and  refined  sugar  for  the    i 
United    Kingdom. 

East  India  (Trade).  Tables  relating  to  the  Trade 
of  British  India  with  British  Possessions  and 
Foreign  Countries,  1902-3  to  1906-7.  [Cd.  3969.] 
Wvman  and  Sons,  Fetter  Lane,  London,  E.C.  Price 
Is.*  4d. 

This  return  contains  statistics  of  the  foreign  trade  of 
British  India  during  the  last  five  financial  years.  In 
1906-7  the  total  value  of  the  imports  of  merchandise 
(exclusive  of  Government  stores 1  into  British  India  by  sea 
was  72,205,055*.,  as  compared  with  68,722,713*.  in  1905-6, 
whilst  the  total  value  of  the  exports  of  merchandise  of 
Indian  produce  and  manufactures  (exclusive  of  Govern- 
ment stores)  was  115,388,249*.,  as  against  105,459,482*.  in 
the  preceding  financial  year.  The  total  of  the  imports 
into,  and  the  exports  from,  British  India,  by  land  and  sea 


(inclusive  of  Government  stores  and  treasure)  amounted 
in  1906-7  to  241,264,293*.,  as  compared  with  225,217,046*. 
in  1905-6. 

Mineral   Resources    of   the    United    States.     1906. 
U.S.  Geological  Survey,  Washington. 

Large  8vo  volume  containing  1275  pages  of  letterpress, 
together  with  a  subject  index  of  31  pages.  Commencing 
with  an  introduction  by  David  T.  Day  and  E.  W.  Parker, 
and  a  summary  of  the  mineral  production  of  the  United 
States  in  1906,  the  work  is  continued  in  detail,  under  the 
following  headings  : — Metals  ;  fuels  ;  structural  materials  ; 
abrasive  materials  ;  chemical  materials  ;  miscellaneous. 
Curves  are  given  showing  the  American  production  of  iron 
ore,  pig  iron,  and  steel  from  1870  to  1906,  and  a  com- 
parison of  Portland  cement  and  pig  iron  production  from 
1890  to  1906. 
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Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

5830.  Ridgway.     Filtering  machines.*     March  16. 

5943.  Feix.     Frame  filter  presses.*     March  17. 

5944.  Feix.     Filter  press  frames.*     March  17. 

5969.  Cottrell.  Separating  suspended  particles  from 
gaseous  bodies.*     March  17. 

6036.  Boult  (D'Arleux).  Furnaces,  kilns,  &c* 
March  18. 

6249.  Papineau.  Extracting  liquid  from  viscous  or 
pasty  compounds.     March  20. 

6396.  McDougall.     Pot  stills.     March  23. 

6404.  Arthur  and  Thatcher.  Preparations  for  applying 
to  the  interior  of  casks,  &c.     March  23. 

Complete  Specifications  Accepted. 

13,598  (1907).  Mazza.  Apparatus  for  separating  the 
constituents  of  gaseous  mixtures.     March  25. 

14,024  (1907).  Suzuki.     Evaporators.     April    1. 

17,784  (1907).  Kestner.  Apparatus  for  atomising 
liquids.     April  1. 

18,549  (1907).  Bevenot.  Apparatus  for  extracting 
and  drying  the  solids  in  fluids,  especially  milk  and  sac- 
charine juices.     March  25. 

20,003  (1907).  Dunn  and  Dunn.  Apparatus  for  con- 
densing, evaporating,  concentrating,  distilling,  &c. 
April  1. 

20,677  (1907).  Jager.     Filtering.     April  1. 

25,339  (1907).  Holzer.  Centrifugal  separators. 
March  25. 

26,314  (1907).  McDonald  and  Nickle.  Evaporating 
apparatus.     March  25. 

3290  (1908).  Tiemann.     Filters.     April   1. 


II.— FUEL,   GAS,   AND   LIGHT. 
Applications. 

5983.  Cooper.     Underfed  gas  producer.     March  18. 

6026.  Ross.  Manufacture  of  incandescent  gas  mantles.* 
March  18. 

6047.  Coke  Ovens  and  By-Products  Co.,  and  Wellington. 
Coke  ovens.     March  18. 

6191.  King  and  Workman.  Gas  producer  plant. 
March  20. 

6204.  Stewart.     Gas  producers.     March  20. 

6223.  Coke  Ovens  and  By-Products  Co.,  and  Wellington. 
Coke  ovens.     March  20. 
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6243.  Teasdale,  Le  Maitre,  and  Greaves.  Gas  producer 
or  suction  plant  apparatus.     March  20. 

6250.  Hicks.  Apparatus  for  producing  gas  from  light 
hydrocarbons.  *     March   20. 

6495.  Jones,  and  Kynoch,  Ltd.  Gas  producers. 
March  24. 

6575.  Von  Bauer.     Coke  ovens.*     March  24. 

6816.  Meikle  and  Duncan.  Condensing  or  extracting 
tarry  or  other  matter  from  coal  or  producer  gas.     March  27. 

Complete  Specifications  Accepted. 

6828  (1907).  Buhlmann.  Manufacture  of  incandescent 
mantles.     April  1. 

7805  (1907).  Lorin.     Gas   generators.     March   25. 
20,372  (1907).  Scholz.     See  under  X. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM,  AND 
MINERAL  WAXES. 

C'ompfete  Specification  Accepted. 

7615  (1907).  Craig.     Manufacture  of  pitch.     April   1. 

IV— COLOURING     MATTERS    AND     DYESTUFFS. 

Applications. 

5840.  Imray  (Basle  Chemical  Works).  Manufacture 
of  indoxyl,  its  homologues  and  derivatives.*     March  16. 

6153.  Ges.  f.  Chem.  Ind.  in  Basel.  Manufacture  of  tri- 
and  tetrabromo  derivatives  of  indigo.  [Ger.  Appl., 
Nov.  2,  1907.]*     March  19. 

6154.  Ges.  f.  Chem.  Ind.  in  Basel.  Manufacture  of 
chlorine  derivatives  of  indigo.  [Ger.  Appl.,  Oct.  31, 
1907].*     March   19. 

Complete  Specifications  Accepted. 

13,148  (1907).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
Manufacture  of  monochloromonobromo  derivatives  of 
indigo.     April  1. 

14,746  (1907).  Bloxam  (Act.  -  Ges.  f.  Anilinfabr.). 
Manufacture  of  brown  sulphurised  dyestuffs.     April  1. 

15,420  (1907).  Newton  (Bayer  und  Co.).  Preparation 
of  azoxy  and  azo  compounds  of  the  benzene  series.  April  1. 


V— PREPARING,     BLEACHING,     DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

6183.  Birkett.  Skein  or  hank  dyeing  machine. 
March  20. 

6475.  Vittenet.   Manufacture  of  artificial  silk.    March  23. 

6532.  Rossi.  Microbiological  retting  process  by  pectic 
aerobic  microbes  in  a  gas  current.  *     March  24. 

6766.  Crumiere.  Manufacture  of  artificial  horsehair 
and  ribbons  of  cellulose.  [Fr.  Appl.,  April  23,  1907.]* 
March  26. 

6893.  Kershaw,  Abell,  and  Leach.  Dyeing,  scouring, 
and  analogous  machines.     March  28. 

Complete  Specifications  Accepted. 

7306  (1907).  Quern.  Bleaching  or  dyoing  flax,  hemp, 
or  like  yarns.     April  I. 

13,567  (1907).  Beer.  Printing  on  woven  fabric  or 
paper.     March  25. 

23,130  (1907).  Denison  and  J'reaissner.  Rendering 
the  finish  on  textiles  permanent.     March  25. 


VI.— COLOURING    WOOD,  PAPER,    LEATHER,  &c. 

Application. 
0538.    Brincker.     See  under  IX. 


VII.— ACIDS,   ALKALIS,   AND  SALTS. 
Applications. 

6105.  Siemens  Bros,  and  Co.  (Siemens  und  Halske 
A.-G.).     Ozonising  air.*     March  19. 

6155.  Naville,  Guye,  and  Guye.  Recovery  of  oxides 
of  nitrogen  diluted  with  air.  [Fr.  Appl.,  March  20,  1907.]* 
March  19. 

6218.  British  Cyanides  Co.,  and  Chance.  Manufacture 
of  sulphocyanides.  *     March  20. 

6259.  Krupp,  A.-G.  Grusonwerk.  Decomposing  ground 
phosphates.     [Ger.  Appl.,  May  4,  1907.]*     March  20. 

6265.  Norske  Kvaelstofkompagni.  Manufacture  of 
nitric  acid  and  nitrites.  [Appl.  in  Norway,  March  22, 
1907.]*     March  20. 

6366.  Naville,  Guye,  and  Guye.  Recovery  of  oxides 
of  nitrogen  diluted  with  air  or  inert  gases.  [Fr.  Appl., 
March  22,  1907.]*     March  21. 

6449.  Morris.     See  under  XL 

6453.  Jirotka.  Production  of  ozone.  [Ger.  AppJ., 
March  25,  1907]*     March  23. 

6655.  Gouthiere  et  Cic.  Manufacture  of  sodium 
nitrite.     [Ger.  Appl.,  March  27,  1907].*     March  25. 

6804.  Ashworth  and  Anselm.  Production  of  reducing 
agents.     March  27. 

6919.  Arndts.  Manufacture  of  durable  solutions  of 
hydrogen  peroxide.*     March  28. 

Complete  Specifications  Accepted. 

6626  (1907).  Thompson  (Wadman).  Treating  ores 
containing  lithia.     March  25. 

7034  (1907).  McGhie  and  Barton.     See  tinder  X. 

7035  (1907).  McGhie  and  Barton.  Separation  of  salts 
of  cobalt  and  nickel.     March  25. 

7932  (1907).  Grossmann.  Treatment  of  effluents  from 
ammonia  stills.     March  25. 

13,954  (1907).  Johnson  (Chem.  Fabr.  Griesheim- 
Elektron).  Manufacture  of  catalytic  bodies  especially 
for  use  in  making  nitric  acid.     April  1. 

16,885  (1907).  Norske  Aktieselskab  f.  Elektrokemisk 
Ind.,  and  Halvorsen.  Absorption  of  dilute  nitrous  gases. 
April  1. 

20,649  (1907).  Hartcnstein.  Manufacture  of  carbide. 
April  1. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 

5866.  Sulman  and  Picard.  Ornamentation  of  china, 
earthenware,  porcelain,  &c.     March  16. 

6560.  Onslow.  Manufacture  of  glass  and  apparatus 
therefor.     March  24. 

6794.  Gaved.  Recovering  china  clay  or  china  stone 
from  decomposed  granite,  and  separating  the  clay,  mica, 
and  quartz.     March  27. 

Complete  Specifications  Accepted. 

9394  (1907).  Schorl,  Trautmann,  and  Mayer.  Manu- 
facture of  fire-resisting  porcelain.     April  1. 

17,653  (1907).  Craig.  Manufacture  of  glazed  tiles. 
March  25. 


IX.— BUILDING    MATERIALS,   (LANS.  MORTARS, 
AND  CEMENTS. 

Al'I'l.H  AThlNS. 

6230.   Barnett     Cement.*     Maroh  20. 

(>2.r»fi.  Sundell.  Manufacture  of  imitation  marble  and 
stone     Maroh  20. 

<i.r).'W.  Brincker.  Colouring  and  impregnating  wood. 
March  24. 

Complete  SPSomoATiova   \<<  kited. 

6070  (1907).  Hales.  Substitute  for  builders'  sand. 
March   25. 

<;:?9(i  (1907).    Stanley.      Manufaet lire     of     bricks       &c, 

from  powdered  olay.     Maroh  25. 

9375  (1907).    Klynt.      Substitute       for       natural       rock 

asphalt.     March  85. 
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16,866  (1007).  Brookes  (Asbestos  Wood  Co.).  See 
limit  r   XI. 

16*504  (1907).  Ries.  Pricks  for  use  in  constructing 
farnaces,  retorts,  &c.    April  1. 


X.— METALS    AND    METALLURGY. 
Applications. 

5841.  Serbillot  and  Mauclaire.  Extracting  gold  from 
its  ores.      .March  It). 

5900.  Willmott.  Soldering  and  tinning  aluminium 
and  its  alloys.     March  17. 

6029.  Bis  niarckh  iitte.     See  under  XL 

6060  and  6051.  Siemens  und  Halske  A.-G.  Process  for 
hardening  tantalum.  [Ger.  Appl.,  March  20,  1907.]* 
March  18. 

0148.  Lockwood  and  Samuel.  Treatment  of  ores. 
March  19. 

0214.  Moeller  (Rosalt).  Extracting  metals  from  ores 
by  a  wet  process.     March  20. 

6305.  Griffiths.  Refining  zinc  during  extraction  by 
distillation.     March   21. 

0324.  Hodgkinson  and  Matthews.  Manufacture  of 
steel.     [Addition  to  No.  19.493  of  1906.]     March  21. 

6462.  Winterbaucr,  Kneffel,  and  Wachwitz.  Alloying 
steel  or  iron  surfaces.*     March  23. 

6511.  Hommel,  and  Metals  Extraction  Corporation, 
Ltd.     Treatment  of  sulphide  ores  or  products.     March  24. 

0501.  Pritchard,  and  United  Alkali  Co.,  Ltd.  Pro- 
duction of  iron  from  finely  divided  ores.     March  24. 

0665.  Pim  and  Matthews.  Manufacture  of  steel. 
March  25. 

6888.  Troeller.  Extracting  zinc  and  other  metals  as 
volatile  oxides  from  ores  and  products.*     March  28 

Complete  Specifications  Accepted. 

0337  (1907).  Raschen,  Taylor,  and  United  Alkali  Co. 
Recovery  of  iron,  copper,  and  zinc  from  liquors. 
March  25. 

6554  (1907).  Churchward.  Production  of  steel  alloys. 
March  25. 

7034  (1907).  McGhie  and  Barton.  Treatment  of  ores 
containing  arsenic.     April  1. 

7223  and  7223a  (1907).  New  Delaville  Spelter  Co., 
and  Shortman.     Extraction  of  zinc.     April   1. 

20,372(1907).  Scholz.  Manufacture  of  metal  filaments 
from  collqidal  metals.     March  25. 


XL— ELECTRO-CHEMISTRY     AND     ELECTRO- 
METALLURGY. 
Applications. 

6029.  Bismarckh  iitte.  Refining  steel  in  electric 
furnaces.     [Ger.  App).,  Sept.  16,  1907.]*     March  18. 

6449.  Morris.  Electrolytic  production  of  aluminium 
oxide.*     March  23. 

Complete  Specifications  Accepted. 

7742  (1907).  Cowper  -  Coles.  Electric        furnaces. 

March  25. 

13,342  (1907).  Richardson  and  Vaughan.  Electrical 
treatment  of  gases  or  vapours  to  produce  ozone.    April  1. 

16,865  (1907).  Brookes  (Asbestos  Wood  Co.).  Insu- 
lating and  waterproof  materials.     April  1. 

18.480  (1907).  Schmidt.  Electroplating  metals. 
April  1. 

25,126  (1907.)  Cowper-Coles.  Apparatus  for  the  elec- 
trode position  of  metals.     April  1. 


XII. -FATTY    OILS.    FATS,    WAXES,    AND    SOAPS. 
Applications. 

5817.  Oyler.     Soap.     March  16. 

6083.  Irving.  Manufacture  of  soaps  or  washing 
compounds.     March  19. 

0304.  Irving.  Manufacture  of  washing  compounds  or 
soaps.     March  21. 


6701.  Kendrick.  Increasing  the  power  of  light  and 
durability  of  candles.     Maroh  26. 

6822.   Walker.     Cleansing  powder.     March  27. 

Complete  Specifications  Accepted. 

7561  (1907).  Mason,  Geldart,  and  Fryer.  Treating 
fatty  or  waxy  bodies  to  facilitate  saponification  by  alkalis. 
April  1. 

9786  (1907).  Dreymann.     Treatment  of  oils.   March  25. 


XIII.-  PIGMENTS,  PAINTS;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A.) — Pigments,  Paints. 

Application. 

0584.  Hannay  and  Wilson.  Manufacture  of  a  white 
lead  sulphate  pigment.     March  24. 

(S.) — Resins,  Varnishes. 

Complete  Specifications  Accepted. 

0831  (1907).  Pope  and  Clark.  Extracting  products 
from  wood.     April  1. 

16,245  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  products  resembling  resin. 
April  1. 

25,459  (1907).  Chem.  Fabr.  Dr.  Elkeles  und  Co.  Pro- 
duction of  resins  adapted  to  polishing  purposes.     April  1. 

(C.) — India- Rubber. 

Applications. 

5868.  Durham.  Treatment  or  preparation  of  rubber. 
March  16. 

0300.     British  Vulcanized    Fibre    Co.,     and    Briggs. 

Vulcanised  fibre.  March  21. 

Complete  Specification  Accepted. 

8150  (1907).  Radclyffe  and  Olsson-SefTer.  Preparation 
of  rubber.     March  25. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 

Applications. 

6131.  Lake  (Fiber  Products  Co.).  Manufacture  of 
artificial  leather.*     March  19. 

614^.  Marter.  Substitute  for  ivory,  bone,  &c. 
March  19. 

6227.  Knoll,  Knoll,  and  Knoll.     See  under  XX. 

6247.  Baechler.     Manufacture  of  casein.*     March  20. 

6573.  Wiechmann.  Treatment  of  vegetable  albumen 
and  products  therefrom.*     March  24. 

Complete  Specifications  Accepted. 

18,281  (1907).  Lewis.  Regenerating  waste  or  scrap 
leather.     April  1. 

21,906  (1907).  Feldmann  and  Feldmann.  Manufacture 
of  many  coloured  varnished  leather.     April  1. 

28,743  (1907).  Pianko  and  Knaster.  Manufacture  from 
split  leather  of  a  waterproof  fast-coloured  leather  of  equal 
value  with  upper  grain  leather.     April  1. 


XV.— MANURES,  &c 

Application. 

5999.  Goeckeler.     Treatment  of  manure.     [U.S.  Appl., 
March  18,  1907.]*     March  18. 


XVI.— SUGAR,  STARCH,  GUM,  &c. 
Complete  Specification  Accepted. 
18,549  (1907).  Bevenot.     -See  under  I. 
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XVII.— BREWING,  WINES,  SPIRITS.  &c. 

Application. 

6396.  McDougall.     See  under  I. 

Complete  Specification  Accepted. 

27,601  (1907).  Hartley.     Aerating  beer,  stout,  Ac,  in 
barrels  or  casks.     March  25. 


XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

(.4.)— Foods. 

Applications. 

5810.  Schou.     Butter  manufacture.*     March  16. 
6077.  Willis.    Production  of  animal  albumen.    March  18. 
6444.  Frye.     Manufacture  of  butter.*     March  23. 

Complete  Specifications  Accepted. 

7500  (1907).  Boult  (American  Farm  Products  Co.). 
Manufacture  of  renovated  or  process  butter.     April  1. 

18,549  (1907).  Bevenot.     See  under  I. 

27,036  (1907).  Haddan  (De  Mattia).  Treatment  of 
coffee.     April  1. 

(B.) — Sanitation;    Water  Purification. 
Applications. 

5857.  Eilertsen.  Sterilisation  of  water.  [Fr.  Appl., 
March  15,  1907.]*     March  16. 

6374.  Douzal.  Purification  of  sewage  and  other  foul 
waters,  waste  material,  &c*     March  21. 

6797.  Thomson.  Treatment  of  air  for  breathing. 
March  27. 

6887.  Grossmann.    Distillation  of  sea  water.    March  28. 

( C. ) — Disinfectants. 
Application. 


6783.  Dame.     Solid     disinfectant     soluble     in 
|Fr.  Appl.,  March  26,  1907-1*     March  26. 


water. 


XIX.— PAPER,  PASTEBOARD,     &c. 

Application. 

5963.  Pidelaserra  y  Brias.  Manufacture  of  copying 
paper.*     March  17. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

6019.  Wetter  (Knoll  und  Co.).  Pharmaceutic  prepara- 
tions from  digitalis  leaves.*     March  18. 

6179.  Wiilfing  and  Fischer.  Obtaining  a  pure,  neutral 
sodium  salt  of  lactalbumen.*     March  19. 

6227.  Knoll.  Knoll,  and  Knoll.  Manufacture  of  a 
pharmaceutical  compound  from  casein.  [Ger.  Appl., 
March  28,  1907.]*     March  20. 

6336.  Monroe,  and  Kingsway  Synd.,  Ltd.  Radioactive 
substances.     March  21. 

6439.  Johnson  (Verein.  Chininfabr.  Zimmer  und  Co.). 
Manufacture  of  pharmaceutical  products.     March  23. 

6632.  Wellcome  and  Pyman.  Manufacture  of  sub- 
stances for  pharmaceutical  purposes.     March  25. 

Complete  Specifications  Accepted. 

13,600  (1907).  Zimmermann  (Chem.  Fabr.  auf  Actien, 
vorm.  E.  Schering).  Manufacture  of  substances  useful  in 
therapeutics.     April  1. 

4359  (1908).  LiidyundCo.  Manufacture  of  the  borneol 
and  menthol  esters  of  n-bromoisovalerianic  acid.  March  25. 


XXII.— EXPLOSIVES,  MATCHES,  Ac. 
Application. 
5957.  Galy.     Matches.*     March  17. 

XXIIL— GENERAL  ANALYTICAL  CHEMISTRY. 

Application. 
6798.  Thomson.     Estimation  of  carbon  dioxide  in  air. 
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The  Society  of   Chemical  Industry. 

Past  Presidents. 
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Ph.D.,  F.R.S 188J— 1882. 

+Sir    Frederick    A.    Abel,    Bart.,    K.C.B., 
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Birmingham   Section. 

Chairman :    Harry  Silvester. 
Vice- Chair  men:  F.  H.  Alcock,  H.  L.  Heathcote,  T.  Slater  Price. 


Keith  Benham. 
Adrian  J.  Brown. 
W.  Waters  BvJkler. 
Wm.  B.  Davidson. 


Committee : 
Alex.  Findlay. 
P.  F.  Frankland. 
Edward  Jackson. 
R.  S.  Morrell 


Thomas  Lawton. 
E.  P.  Page. 
Frank  Flatten. 
Alex.  E.  Tucker. 


Hon.  Local  Secretary  and  Treasurer. 

F.  R.  O'Shaughnessy,  Tyburn,  nr.  Birmingham. 

The  following  take  office  after  the  Annual  General  Meeting : — 

Committee: — N.  Parr  Booth,  A.  H.  Hiorns,  O.  F.  Hudson, 

J.  F.  Liverseege,  E.  C.  Rossiter. 

Canadian   Section. 


Chairman  :    W.  Hodgson  Ellis. 
Vice-Chairmen :    , 
M.  L.  Hersey,   A.  McGill,  Harold  Van  der  Linde. 
Committee : 


C.  F.  Bardorf. 
Wr.  P.  Cohoe. 
J.  A.  De  Cew. 
W.  L.  Goodwin. 
Hon.  Treasurer 


Robt.  Harcourt. 
W.  R.  Lang. 
W.  Lash  Miller. 


Jas.  P.  Murray. 
A.  Neighorn. 
R.  F.  Ruttan. 


J.  W.  Bain,  90,  Charles  Street,  Toronto. 


Hon.  Local  Secretary  : 
Alfred  Burton,  44,  York  Street,  Toronto. 

The  following  take  office  after  the  Annual  General  Meeting:— 

Chairman:  Milton  L.  Hersey;  Second  Vice-Chairman :  W.  Lash 
Miller;  Committee:  W.  Hodgson  Ellis,  C.  F.  Heebner,  S.  F. 
Kirkpatrick,  F.  L.  Langmuir,  A.  G.  Peuchen,  W.  B.  Tindall. 
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SECTIONAL    COMMITTEES. 


[April  30,  1908. 


Liverpool  Section. 


Chairman  :    J.  T.  Conroy. 
Vice-Chairman  :    Eustace  Carey. 
Committee  : 
J.  Campbell  Brown.        Max  Muspratt.         i    J.  M.  Taylor, 


Arthur  Carey. 
H.  E.  Davies. 
F.  G.  Donnan. 


W.  Ramsay. 

H.  J.  L.  Rawlins. 

W.  H.  Roberts. 


Alex.   Watt. 
W    Collingwood 

Williams. 


Eon.  Treasurer  :    W.  P.  Thompson. 
Hon.  Local  Secretary  : 
W.  R.  Hard  wick,  13,  Batavia  Buildings,  Hackins  Hey,  Liverpool. 
The  following  take  office  after  the  Annual  General  Meeting: — 

Chairman:    Max    Muspratt;  Vice-Chairman:   3.    T.   Conroy; 

Committee  :  E.  Carey,  G.  C.  Clayton,  H.  B.  Stocks,  J.  W.  Towers. 

London  Section. 


Acting  Chairman  :    J.  Lewkowitsch. 
Acting  Vice-Chairman  :    E.  Grant  Hooper. 


R.  R.  Clapp. 
T.  C.  Cloud. 
M.  0.    Forster. 
H.  Hemingway. 
W.  R.  Hodgkinson. 


Committee  : 

G.  C.  Jones. 
C.  A.  Keane. 
A.  R.  Ling. 
G.  T.  Morgan. 
Sir  Fred.  Nathan. 


A.  Cordon  Salamon. 
P.  Schidrowitz. 
F.  Napier  Sutton. 
Thos.  Tyrer. 


Hon.  Local  Secretary  : 

Julian  L.  Baker,  Stainesbury  Holt,  Kingston  Road,  Staines. 

The  following  take  office  after  the  Annual  General  Meeting: — 

Chairman:  J.  Lewkowitsch;  Vice-Chairman:  E.  Grant  Hooper. 

Committee:  A.  C.  Chapman,  D.  L.  Howard,  W.  F.  Reid, 

L.  T.  Thorne,  and  J.  A.  Voelcker. 

Manchester  Section. 


Chairman  : 
Vice-Chairman :  R.  H.  Clayton. 
Committee  : 


J.  Allan. 
G.  H.  Bailey. 
H.  Benfey. 
W.  H.  Coleman. 


G.  J.  Fowler. 
B.  Hart. 
R.  S.  Hutton. 
W.  E.  Kay. 


E.  Knecht. 
J.  H.  Lester. 
H.  Levinstein. 
W.  J.  Pope. 


Hon.  Local  Secretary  : 

Julius  Httbner,  Ash  Villa,  Cheadle  Hulme,  Cheshire. 

The  following  take  office  after  the  Annual  General  Meeting: 

Committee:   W.  B.  Hart,  W.  H.  Higgin,  J.  H.  Hoseason, 

and  J.  F.  Thorpe. 


Newcastle  Section. 


Alf.  Allhusen. 
P.  P.  Bedson. 
J.  T.  Dunn. 
John  Pattinson 


Chairman :    N.  H    Martin. 

Vice-Chairman  :    H.  Louis. 

Committee  : 

I    C.  J.  Potter.  i    W.  H.  Sodeau. 

A.   Short.  A.  Spillcr. 

Qeo.  Sisson.  C.  E.  Stuart. 

I    Harry   Smith. 

Hon.  Treasurer  :  J.  A.  Smythe. 
Hon.  Local  Secretary  : 
F.  C.  Garrett,  Armstrong  College,  Newcastle-on-Tyne. 

The  following  take  office  after  the  Annual  General  Meeting: 

Chairman:  C.  J.  Potter.       Vice-Chairman:  X.  IT.  Martin. 
Committee:  T.  W.  Hogg,  E.  F.  Hooper,  H.  Louis,   Henry  Peile. 


C.  R.  Borland. 
Godfrey  L.  Cabot. 
R.  L.  Chase. 
A.  Y.  Davison. 
H.  S.  Duckworth. 


New  England  Section. 


Chairman :    F.  E.  Atteaux 
Vice-Chairman  : 

Committee  : 
1 '.  I..  Gagnebln. 
W.  D.  Hartshorne 
John  0.  Hebden. 
Henry  Howard. 


W.  H.  Parker. 
J''.  G.  Robinson. 
Charles  R.  Sanger. 
F.  T.  Walsh. 


Hon.  Local  Treasurer:    Robert  W.   Neff,  22,  India  Square 
Boston,  Mass.,  U.S.A. 

Hon.  Local  Secretary  : 
A.  A.  CUflin,  7,  Sears  Street,  Boston,  Mass.,  U.S.A. 


New  York  Section. 


Chairman . 
Vice-Chairman : 


Ceo.  C.  Stone. 
Maximilian  Toch. 


C.  Baskerville. 
Howard  B.  Bishop. 
Walker  Bowman. 
F.  D.  Dodge. 
Bernhard  C.  Hesse 
Hon.  Treasurer : 


Committee : 

W.  D.  Home. 
L.  S.  Kohnstamm. 
Geo.  F.  Kunz. 
R.  W.  Moore. 


T.  J.  Parker. 
A.  Plaut. 
G.  A.  Prochazka. 
Samuel  A.  Tucker. 


Frank  C.  R.  Hemingway,    133,  Front   Street, 
New  York  City,  U.S.A. 

Hon.  Local  Secretary  : 

H.  Schweitzer,  66,  Lafayette  Street,  New  York,  U.S.A. 

The  following  take  office  after  the  Annual  General  Meeting : — 

Chairman:  Maximilian  Toch;     Vice-Chairman:  C.  F.  McKenna; 

Committee:    L.  N.  Adler,  V.  Coblentz,   W.  F.  Fuerst,  P.  C. 

Mcllhiney,  and  George  C.  Stone. 

Nottingham  Section. 

Chairman  :    Oliver  Quibell. 

Vice-Chairman  :   J.  M.  C.  Paton. 

Committee : 

J.    Golding.  G.  J.  Ward. 

T.  F.  Harvey.  J.  White. 

F.  Stanley  Kipping.  J.  T.  Wood. 
T.  H.  Lloyd. 

Hon.   Treasurer  :    S.  J.  Pentecost,  Sherwood  Rise,  Nottingham. 

Hon.  Local  Secretary  : 

S.  R.  Trotman,  1,  Regent  Street,  Nottingham. 

The  following  take  office  after  the  Annual  General  Meeting : — 

Committee:  3.  F.  Kempson,  and  H.  J.  S.  Sand. 

Scottish   Section. 


L.  Archbutt. 
F.  J.  R.  Carulla. 
R.  M.  Caven. 
H.  S.  Garry. 


Chairman  :  J.  S.  Macarthur. 

Vice-Chairman  :    Thos.  Gray. 

Committee : 


A.  Campion. 
R.  M.  Clark. 
W.  S.  Curphey. 
Jas.  J.  Dobbie. 
L.  Dobbin. 
Harry  Dunlop. 


Jas.  Faill. 
Jno.  S.  Ford. 
R.  Hamilton. 
F.  W.  Harris. 
Jas.  McLeod. 


T.  L.  Patterson. 
David  Perry. 
C.  F.  Ratcliffe. 
R.  T.  Thomson. 
Chas.  W.  Townsend. 


Hon.  Secretary  and  Treasurer  : 

Chas.  E.  Fawsitt,  The  University,  Glasgow. 

."  The  following  take  office  after  the  Annual  General  Meeting  .' — 

Chairman:   D.    J.    Playfair.  Vice-Chairman:  R.  Hamilton. 

Committee:  Thos.  Gray,  G.  G.  Henderson,  J.  S.  Macarthur, 

H.  Marshall,  and  G.  B.  Neave. 

Sydney,  N.S.W.,   Section. 


Chairman  :    R.  Greig  Smith. 
Vice-Chairman  :    A.  Liversidge. 
Committee  : 
!    J.  Morison.  i    S.  E.  Sibley. 


E.  Dearman. 
G.  Harker. 
L.  Meggitt. 


Jas.  M.  Petrie. 
J.  A.  Scholield. 


H.  G.  Smith. 
T.  Steel. 

Hon.  Local  Secretary  and  Treasurer  : 

T.  U.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S.W. 


Yorkshire  Section. 


Chairman:    F.   II'.  liranson. 

Vice-Chairman  :    A.  G.  Perkin. 

Committee  : 

W.  A.  Bone.  i     J.   Garfield.  B.  North. 

10.  M.  Chaplin.  W.   liusil   Hill.  II.  It.  Procter. 

S.  II.  Davie*.  II-  R.  Eirtt.  G.   /•-'.  Sroll-Smit/i. 

W.  M.  Gardner  \     H '.  McD.  Macksy.     \    G.  W.  Slatter. 

Hon.  Local  Secretary  and  Treasurer  : 
T.  Fairley,  17,  East  Parade,  Leeds. 
The  following  take  office  after  the  Annual  General  Meeting: — 
Chairman:    W.  M.  (iardner.     Committee:     V.   \V.  Branson,  E.  A. 
Brotherton,  L.  T.  O'Shea,  K.  w.  liichardson,  and  A.  W.Wilson. 
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Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  the 
Armstrong  College,  Newcastle-on-Tyne,  on  Wednesday, 
July  22nd,  at  10.30  a.m.  Full  particulars  will  appear 
later. 

In  accordance  with  the  provisions  of  By-law  18  of  the 
Society  of  1881,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
(see  p.  363)  will  retire  from  their  respective  offices  at  the 
forthcoming  Annual  Meeting. 

Prof.  R.  Meldola,  F.R.S.,  has  been  nominated  to  the 
office  of  President  under  Bv-law  8  ;  Dr.  J.  T.  Dunn, 
Mr.  A.  R.  Ling,  Mr.  George  C.  Stone,  and  Mr.  R.  C. 
Woodcock,  have  been  nominated  Vice-Presidents  under 
By-law  S  ;  Sir  Boverton  Redwood  has  been  nominated 
a  Vice-President  under  By-law  1 1  ;  and  Dr.  T.  B.  Wagner 
has  been  nominated  a  Vice-President  under  By-law  26. 
Prof.  P.  Phillips  Bedson  and  Mr.  H.  Van  der  Linde  have 
been  nominated  Ordinary  Members  of  Council  under 
By-law  26 ;  and  Mr.  Thomas  Tyrer  and  Dr.  Ludwig 
Mond,  F.R.S.,  have  been  nominated  Hon.  Treasurer  and 
Hon.  Foreign  Secretary  respectively  under  By-law  9. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council.  Forms  for  this  purpose  can  be  obtained 
from  the  General  Secretary. 

Extract  from  By-laio  18. — "  No  such  nomination  shall 
be  valid  unless  it  be  signed  by  at  least  ten  members  of 
the  Society,  who  are  not  in  arrear  with  their  subscriptions, 
and  by  the  nominee,  nor  unless  it  be  received  by  the 
General  Secretary,  at  the  Society's  office,  not  later  than 
the  last  day  of  May  prior  to  the  commencement  of  the 
Annual  General  Meeting,  at  which  the  election  to  which 
the  nomination  refers  is  to  take  place.  Nor  shall  any 
such  nomination  be  valid  if  the  person  nominated  be 
ineligible  for  election  under  By-laws  12  or  15.  No 
member  shall  sign  more  than  one  nomination  form." 

By  order  of  the  Council, 

Chables  G.  Cresswell,  Secretary. 


Birmingham  Section. 

Meeting  held  at  Birmingham  on  Thursday,  February  13, 
1908. 

MR.    HARRY    SILVESTER,    B.SC,    F.I.C.,    IN    THE    CHAIR. 

THE  REACTIONS   OF  COPPER,   BISMUTH,  AND 
SILVER  WITH  NITRIC  ACID. 

BY   J.    H.    STANSBIE,    B.SC.    (LOND.),    F.I.C. 

In  previous  papers  (this  J.,  1906,  45,  1071)  the  reactions 
of  nitric  acid  with  copper  and  some  of  its  alloys  were 
considered,  and  it  was  pointed  out  that  the  whole  of  the 
acid  used  in  an  experiment  could  not  be  traced  by  the 
method  adopted.  The  apparatus  was  then  modified 
so  that  more  control  could  be  exercised  over  the  reactions, 
and  this  led  to  the  detection  of  the  chief  cause  of  the 
disappearance  of  acid  in  the  former  experiments.  The 
aim  now  is  to  trace,  as  far  as  the  limits  of  this  modified 
apparatus  will  admit,  the  various  changes  taking  place 
when  pure  copper,  silver,  and  bismuth  are  dissolved 
in  a  solution  of  pure  nitric  acid  of  sp.  gr.  1-2,  at  65°  C. 

Fig.  1  is  a  diagram  of  the  apparatus  used.  The  acid 
solution  is  measured  in  the  burette,  A,  and  heated  by 
hot  water  in  the  water  jacket,  B.  The  weighed  quantity 
of  the  metal  in  the  form  of  sifted  filings  is  put  into  the 
beaker,  C,  which  is  connected  with  the  absorption  tube,  D, 
by  a  two-way  tap.  The  absorption  tube  contains  a 
measured  solution  of  sodium  hydroxide  of  known  strength, 
and  is  connected  with  the  measuring  cylinder,  E.  When 
the  parts  of  the  apparatus  are  in  position,  a  steady  stream 
of  hydrogen,  collected  over  the  ordinary  alkaline  solution 
of  pyrogallol,  is  passed  through  the  beaker  and  absorption 


tube  by  way  of  the  syphon  tube,  F,  until  the  whole 
of  the  air  has  been  displaced.  D  is  then  connected 
with  E,  and  the  syphon  tube  closed.  Hot  water  is  now 
poured  into  the  jacket,  B,  and  the  water  bath,  G,  placed 
in  position.  The  acid  solution  is  run  slowly  into  the 
beaker  from  the  burette,  and  when  the  metal  is  dissolved 
water  is  allowed  to  enter  from  the  burette,  and  the 
remaining  gas  thus  displaced  to  the  two-way  tap,  which 
is  then  closed.  The  whole  of  the  acid  solution  is  thus 
contained  in  this  part  of  the  apparatus.  The  soda 
solution  is  then  run  from  D  into  a  250  c.c.  flask,  and  the 
tube  washed  with  water  run  in  from  the  tap  funnel 
above.  Water  is  forced  from  the  flask,  H,  through  the 
second  channel  of  the  tap  to  clear  the  connecting  tube 
of  gas,  the  whole  of  which  is  then  driven  into  the  measuring 
cylinder,  E.  The  parts  of  the  apparatus  are  now 
separated,  and  the  solution  in  the  beaker  run  through 
the  syphon  tube  into  a  500  c.c.  flask  containing  6  grma. 
of  sodium  carbonate  in  solution.  The  parts  are  well 
washed  and  the  washings  added  to  the  flask,  the  burette 
being  filled  and  emptied  twice.  The  flask  is  well  shaken, 
filled  to  the  mark,  and  set  aside  for  two  days  to  allow 
the  basic  carbonate  to  separate  completely.  The  gas 
in  E  is  measured,  its  temperature  taken,  and  the  height 
of  the  barometer  noted.  150  c.c.  of  oxygen  is  then 
added,  the  residual  gas  allowed  to  stand  for  fifteen  minutes, 
and  its  volume  noted.  The  volumes  of  the  absorbed 
and  residual  gas  are  corrected  for  temperature,  pressure, 
and  water  vapour. 

The  weight  of  acid  in  the  solution  run  from  the  burette 
was  determined  in  the  carbonate  solution  obtained 
from  a  blank  experiment,  every  care  being  taken  to 
ensure  uniform  working.  The  hydroxide  and  carbonate 
solutions  are  titrated  with  standard  permanganate 
solution  for  nitrous  acid,  and  with  standard  acid  solution 
for  excess  of  alkali,  using  methyl  orange  as  indicator. 

Pure  copper  (electrolytic). — Directly  the  acid  comes 
into  contact  with  the  metal,  nitric  peroxide  appears  in 
the  atmosphere  of  hydrogen  in  the  beaker,  and  the 
evolution  of  this  red  gas  seems  to  go  on  steadily  during 
the  whole  of  the  dissolution.  It  is  completely  absorbed 
by  the  hydroxide  solution  in  the  absorption  tube,  and 
the  insoluble  gas  passes  on  to  the  measuring  cylinder. 

Pure  bismuth. — Similar  changes  are  noticed  during 
the  dissolution  of  bismuth,  but  the  evolution  of  the 
red  gas  is  not  so  marked  as  with  copper.  It  appears 
directly  the  acid  is  admitted,  and  is  liberated  steadily 
until  the  metal  is  dissolved. 

Pure  silver. — Nitric  peroxide  is  not  noticed  in  the 
beaker  until  towards  the  end  of  the  reaction,  and  a  smaller 
volume  of  the  gas  is  liberated  than  in  the  case  with  either 
copper  or  bismuth. 

According  to  Divers  (J.  Chem.  Soc,  1899,  86),  the 
mixed  gases,  nitric  oxide  and  peroxide,  obtained  by 
heating  a  mixture  of  arsenious  oxide  and  nitric  acid  of 
sp.  gr.  1-35,  when  passed  into  a  solution  of  sodium 
hydroxide  react  with  the  alkali  and  sodium  nitrite  is 
formed.     This   is   borne   out   in   the   above   experiments 
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by  the  examination  of  the  alkaline  solution  from  the 
absorption  tube.  Thus,  in  the  copper  experiment,  the 
solution  was  found  to  contain  28-4  mgrms.  of  nitrous 
acid  by  titration  with  permanganate  solution,  while 
the  quantity  of  alkali  neutralised  indicated  29-3  mgrms. 
Similar  results  were  obtained  with  the  bismuth  and 
silver.  It  is  also  interesting  to  note  that  the  reactions 
are  of  the  same  order  when  water  replaces  the  alkaline 
solution  in  the  absorption  tube.  The  aqueous  solution 
was  run  from  the  absorption  tube  into  a  measured  solution 
of  sodium  hydroxide,  and  the  nitrous  acid  determined 
as  before.  The  test  gave  12-1  and  13-2  mgrms.  of  nitrous 
acid  respectively.  The  smaller  quantity  of  acid  found 
in  the  aqueous  solution  is  no  doubt  due  to  its  partial 
decomposition  according  to  the  equation,  3HN02  = 
HN03+2N0+H20,  which  may  take  place,  and'  this 
would  account,  in  part  at  least,  for  the  excess  of  alkali 
neutralised.  The  almost  exclusive  formation  of  nitrous 
acid  in  both  the  aqueous  and  alkaline  solutions  is  not 
difficult  to  account  for  if,  as  is  most  probably  the  case, 
the  mixed  gases  contain  a  small  quantity  of  nitrogen 
trioxide.  This  would  react  to  form  either  the  nitrite 
or  the  acid,  and  its  removal  from  the  mixture  of  gases 
would  cause  more  to  form,  so  that  its  formation  and 
absorption  would  go  on  continuously  until  the  whole  of 
the  nitric  peroxide  and  an  equal  volume  of  nitric  oxide 
had  been  converted  into  nitrous  acid.  It  is,  therefore, 
possible  to  calculate  the  weight  and  volume  of  nitric 
peroxide  liberated  from  the  solution  during  the  dissolution 
of  the  metal,  and  this  has  been  done.  The  results  of 
the  experiments  described  above  are  given  in  the  following 
table  : — 


are  such  as  obtained  in  the  experiments  described  above. 

On  reference  to  the  last  table  it  will  be  noticed  that 
nitrous  acid  accumulates  in  the  main  solution,  and  is 
no  doubt  at  first  largely  in  the  form  of  metallic  nitrite, 
but  it  is  also  probable  that  the  nitrite  undergoes  more 
or  less  decomposition,  or  reacts  with  free  nitric  acid 
and  nitrate  to  produce  secondary  reactions.  This  depends 
upon  the  stability'  of  the  particular  nitrite  at  the 
temperature  of  the  experiment,  and  no  doubt  explains 
the  difference  noticed  between  copper  and  silver  with 
regard  to  the  liberation  of  nitric  peroxide.  Copper 
and  bismuth  nitrites  evidently  do  not  differ  very  much 
in  this  respect,  but  silver  nitrite  seems  to  be  much  more 
stable.  Also,  the  general  reactions  of  silver  appear  to 
be  somewhat  simpler  than  those  of  the  other  two  metals, 
for  no  nitrogen  is  liberated. 

The  nitric  acid  solution  used  for  the  experiments  was 
prepared  from  the  double  distilled  acid,  and  contains 
2  mgrms.  of  nitrous  acid  per  litre. 

Discussion. 

Dr.  T.  S.  Price  said  the  author  had  stated  that  when 
nitric  oxide  passed  through  a  solution  of  sodium  hydroxide 
containing  sodium  nitrite  and  nitrate  it  was  oxidised  to 
nitrous  acid  ;  moreover  a  fair  amount  appeared  to  be 
oxidised.  He  was  always  under  the  impression  that 
in  order  to  oxidise  nitric  oxide  to  nitrous  acid  by  means 
of  nitric  acid  it  was  necessary  to  have  an  excess  of  nitric 
acid  present.  He  believed  that  Veley  stated  that 
9  molecules  of  nitric  acid  to  one  of  nitrous  acid  were 
necessary,  in  order  to  obtain  equilibrium.  He  could 
not  follow  Mr.    Stansbie  regarding   Divers'   explanation 


Weight  of 
metal  = 
1  grm. 

Weight  of 
acid  used. 

Weight  of 

acid 

traced. 

Volume  of 
initric  oxide 
|  liberated. 

1 

Volume  of 

nitric 
peroxide 
liberated. 

Weight  of 

nitric 
peroxide 
liberated. 

Volume  of 
nitrogen 
liberated. 

Weight  of 
nitrous  acid 

in  the 
carbonate 
solution. 

Weight  of 
nitrous  acid 

in  the 
hydroxide 
solution. 

Weight  of 

nitrous  acid 

formed  from 

nitric 

peroxide. 

Weight  of 
nitrous  acid 
formed  from 
nitric  oxide. 

Cu 

Bi 

Ag 

5883 
5883 
5883 

5866 
5882 
5847 

162-3 
75-7 
43-9 

6-75 
1-85 
1-1 

13-9 
3-82 
2-25 

13-9 
3-7 

135-6 

66-9 
82-1 

28-4 
7-7 
4-6 

14-2 
3-9 
2-3 

14-2 
3-9 
2-3 

The  weights  are  given  in  milligrams,  and  the  volumes  in  cubic  centimetres. 


In  the  following  table  the  equivalent  weights  of  the 
metals  are  taken,  so  that  the  same  weight  of  acid  is  used 
in  each  case  for  the  formation  of  nitrates  and  nitrites. 
In  this  way  the  significance  of  the  results  is  more  clearly 
brought  out : — 


of  the  action  of  nitric  acid  on  silver.  His  recollection 
was  that  Divers  stated  that  the  nitric  oxide  and  the 
nitrogen  peroxide  were  formed  by  secondary  reactions. 
The  first  reaction  was  the  action  of  the  nitric  acid  on 
the    silver  to  form  silver  nitrate  and  nitrite.     As    soon 


Weight  of  metal. 

Volume  of 
nitric  oxide. 

Volume  of 
nitric  peroxide. 

Volume  of 
nitrogen. 

Weight  of 
nitrous  acid  in 
carbonate  solution. 

Weight  of 

nitrous  acid  in 

hydroxide  solution. 

162-3 
166-5 
150-6 

6-7 
4-1 
3-8 

13-9 
8-1 

135-6 
147-2 
281-6 

28-4 

Bismuth,  2-2  grms 

Silver,  3-43  grms 

17-2 
15-8 

The  weights  are  given  in  milligrams,  and  the  volumes  in  cubic  centimetres. 


A  glance  at  the  table  makes  it  clear  that  the  reactions 
for  the  three  metals  are  of  the  same  order,  and  so  agree 
with  the  theory  of  the  action  of  metals  on  nitric  acid 
advanced  by  Divers  (J.  Chem.  Soc,  43,  443).  He 
divides  the  metals  into  two  groups  with  respect  to  their 
reactions  with  nitric  acid,  and  his  views  are  supported 
by  the  researches  of  Russell,  Ray,  Veley,  and  others. 
Silver  is  given  as  the  type  for  one  group,  and  zinc  for 
the  other.  In  the  silver  group,  to  which  copper  and 
bismuth  belong,  the  metals  do  not  react  with  nitric 
acid  unless  nitrous  acid  is  present  to  act  as  a  catalyser, 
but  in  its  presence  the  metal  is  converted  into  molecular 
quantities  of  nitrate  and  nitrite,  thus;  2Ag  +  2HN03  = 
AgNOs  +  AgN02  +  H,0.  But  the  temperature,  and 
degree  of  dilution  of  the  acid  must  be  regulated  so  that 
the  quantity  of  the  nitrous  acid  catalyser  Keeps  constant. 
If  the  conditions  are  such  that  free  nitrous  acid  accumu- 
lates in  the  solution,  then  secondary  changes  Like  place, 
and  gases  are  liberated.  This  is  what  happens  when  the 
conditions  with  regard  to  concentration  and  temperature 


as  they  were  formed  secondary  reactions  occurred. 
The  nitric  acid  acted  on  the  silver  nitrite  and 
liberated  nitrous  acid.  The  way  in  which  this  acid 
would  decompose  depended  on  the  concentration  of 
the  nitric  acid  remaining  in  the  solution.  If  the  nitric 
acid  was  weak  the  nitrous  acid  decomposes  in  the  ordinary 
way,  giving  nitric  acid  and  nitric  oxide. 

Mr.  A.  E.  Tt/oxhb  pointed  out  that  the  results  obtained 
by  the  author  would  be  largely  influenced  by  the 
temperatures  at  which  the  various  reactions  took  place. 
for  if  experiments  were  made,  on  the  one  hand,  at  say 
even  live  degrees  above,  and.  on  the  other,  at  live  degrees 
below  the  temperature  used  by  Mr.  Stansbie,  the  figures 
would  be  materially  modified. 

Mi.  Stanshik,  in  reply,  said,  with  regard  to  the  use 
of  the  caustic  soda  solution  mentioned  by  Dr.  Price,  he 
could  only  say  that  ho  had  given  the  actual  results  of  the 
experiments.  The  nitrous  acid  neutralised  the  caustic 
soda  in  the  solution.  Probably,  however,  some  of  the 
conclusions  he  had  arrived  at  would  have  to  bo  modified 
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after  a  little  more  experience.  At  present  be  failed 
to  see  any  other  explanation  than  the  one  he  had  given, 
namely,  that  nitric  oxide  was  converted  into  nitrons  acid 
in  that  solution  ;  and  that  the  solution  contained  sodium 
nitrite.  It  was  a  dilute  solution,  but  be  could  not  escape 
from  the  conclusion  that  nitrous  acid  was  present  in  it. 
With  regard  to  the  reactions  referred  to  as  given  by 
Dr.  Divers,  he  said  he  had  alluded  to  the  first  reaction  ; 
and  any  other  reactions  which  took  place  were  secondary 
in  character.  He  would  give  careful  consideration  to 
the  other  matter  referred  to  by  Dr.  Price.  He  had  made 
some  of  the  experiments  described  in  Dr.  Divers'  paper, 
but  some  of  his  conclusions  did  not  altogether  agree 
with  those.  That  was  a  matter  he  expected  would  come 
forward  in  any  discussion  on  the  subject.  On  the  question 
of  temperature  referred  to  by  Mr.  Tucker,  he  mentioned 
in  his  last  paper  that  some  of  the  experiments  were  made 
at  temperatures  varying  from  25°  to  95°.  He  could 
get  different  results  with  different  temperatures.  When 
working  with  nitric  acid  one  needed  to  watch  carefully 
the  temperature.  It  should  not  vary  more  than  one  or 
two  degrees.  In  his  experiments  it  did  not  vary  more 
than  1°  on  either  side  of  the  65°.  It  was  only  by  doing 
that  that  concordant  results  were  to  be  obtained.  The 
whole  subject  was  an  extremely  large  one,  and  involved 
experimental  research  amounting  to  what  might  be 
regarded  almost  as  a  life's  work. 


Liverpool  Section. 


Meeting  held  at  University,  on  Wednesday,  January  \5th, 
1908. 


DE.    JAMES    T.    CONEOY   IN   THE    CHAIR. 


CERTAIN    DEPOSITS    OF    IRON    SALTS. 

BY   J.    T.    CONROY,    B.SC,    PH.D. 

I.  Ferrous  sulphate. — The  first  deposit  is  a  case  of 
ferrous  sulphate  occurring  in  an  unusual  form  and  con- 
dition. The  samples  were  obtained  from  the  bottoms 
of  the  crystallising  vessels  into  which  was  run  the  slightly 
acid  concentrated  solution  of  ferrous  sulphate  resulting 
from  the  pickling  of  iron  plates  in  vitriol.  The  deposit 
appears  as  a  very  hard  and  close-textured  mass  of  pale 
green  colour  and  is  disposed  in  several  closely  adhering 
layers,  each  about  balf-an-inch  thick,  corresponding  to 
successive  depositions.  The  whole  set  very  hard  on  the 
bottom  of  the  crystallising  vessels  and  was  only  removed 
with  difficulty.  Analysis  shows  it  to  be  ferrous  sulphate 
associated  with  5  molecules  of  water  (FeO  =  29-5  per  cent.  ; 
SO,  =  33-2  per  cent.  ;  H20  =  37-5  per  cent.).  On  treatment 
with  water  the  lump  appears  to  suffer  simultaneous 
solution  and  disintegration,  a  heavy  white  powder  forming 
on  the  surface  of  the  crystal  and  dropping  to  the  bottom 
of  the  beaker.  I  have  made  attempts  to  isolate  this 
powder  but  have  been  unsuccessful,  as  by  the  time  it 
has  been  got  on  to  the  filter  and  washed  with  water 
to  remove  adhering  ferrous  sulphate,  only  a  com- 
paratively small  precipitate  of  ferrous  hydroxide  remains. 
t  is  apparently  a  ferrous  sulphate  in  a  sparingly  soluble 
form.  A  sample  of  the  original  deposit  has  been  exposed 
to  the  air  for  some  months,  and  a  considerable  portion 
of  the  surface  has  been  converted  to  a  fine  white  powder, 
extending  in  places  to  a  ouarter  of  an  inch  depth.  In 
many  places  the  white  has  appeared  in  spots  which  have 
the  appearance  of  a  fungoid  growth,  but  even  in  these 
eases  the  white  material  extends  into  the  mass  to  form 
pockets.  This  powder  behaves  like  the  white  powder 
obtained  by  treating  the  deposit  with  water,  dissolving 
very  slowly  in  cold  and  more  rapidly  in  warm  water 
to  leave  in  either  case  a  small  amount  of  ferrous  hydroxide. 
Analysis  shows  a  total  iron  content  of  2926  "per  cent. 
of  which  all  but  0-28  per  cent,  is  soluble  in  water. 


Calc.  for  FeS04,2H20. 

FeO    

S03 

H«0  (by  dlff.)  

per  cent. 
37-4 
42-3 
20-3 

per  cent. 
38-29 
42-55 
19-16 

100-0 

100-00 

The  ordinary  crystallised  ferrous  sulphate  as  is  well 
known  contains  7H20,*  but  according  to  the  text  books 
salts  with  1,  2,  3,  4,  and  5  molecules  of  crystal  water 
are  also  known.  The  crystals  with  5  mols.  of  water, 
isomeric  with  CuS04,5H20,  are  obtained  by  evaporating 
in  vacuo  a  solution  of  the  ordinary  crystals  to  which 
excess  of  sulphuric  acid  has  been  added.  The  crystals 
with  four  mols.  of  water  are  also  obtained  under  the  same 
conditions  ;  they  are  further  formed  at  80°  C.  in  ordinary 
ferrous  sulphate  liquors  and  by  adding  acid  to  a  con- 
centrated solution  of  the  salt.  The  di-  and  tri-bydrated 
salts  are  also  formed  under  similar  conditions. 

It  is  impossible  to  give  the  exact  conditions  under 
which  the  present  salt  was  produced.  From  my  obser- 
vation, the  actual  production  of  the  salt  appeared  to  take 
place  in  the  pickling  bath  and  only  when  the  bath  was 
nearly  spent.  The  temperature  at  this  stage  was  high, 
over  50°  O,  and  the  liquor  very  strong.  Acid  was  added 
to  the  bath  from  time  to  time  to  maintain  the  pickling 
at  its  normal  rate  so  that  acid  was  always  present  in 
excess.  The  conditions  of  the  bath  thus  approached 
those  given  above  for  the  formation  of  the  di-,  tri-,  and 
tetra-hydrated  salts  and  it  is  quite  possible  that  the  present 
deposit  is  not  a  true  pen  ta-  hydra  ted  salt  but  a  mixture 
of  the  lower  hydrated  salts  cemented  together  with 
ordinary  FeS04,7H20.  The  appearance  of  the  salt  is 
against  this  view  as  is  also  the  close  agreement  between 
the  analytical  figures  and  those  calculated  for  FeS04,5H20 
which  figures,  I  may  say,  have  been  confirmed  by  samples 
taken  at  different  dates.  On  the  other  hand  the 
behaviour  on  solution  would  almost  indicate  the  presence 
of  two  salts,  one  easily  and  the  second  difficultly  soluble. 
I  incline  to  the  view  that  it  is  a  single  salt.  The  nature 
of  the  deposit,  its  composition  and  behaviour  on  exposure 
are  all  abnormal  and  for  these  reasons  I  have  thought 
the  foregoing  of  interest. 

II.  Ferrous  chloride. — The  second  deposit  is  one  of 
ferrous  chloride,  and  was  found  in  the  superheater  of  a 
Deacon  decomposer.  These  superheaters  are  built  of 
iron  pipes  and  serve  to  heat  the  mixture  of  hydrochloric 
acid  and  air  travelling  to  the  contact  material  of  copper 
salts  in  the  decomposer  proper.  The  chloride  formed 
a  deposit  some  2  in.  thick  on  certain  parts  of  the  pipe 
system,  and  had  the  appearance  of  having  been  produced 
from  vapour  or  in  other  words  by  sublimation.  In 
appearance  the  mass  is  strikingly  like  a  micaceous 
mineral  possessing  the  characteristic  lustre  and  splitting 
into  scales  in  the  same  fashion.  On  exposure  to  the  air 
it  first  becomes  dull,  and  later  acquires  a  rusty  appearance 
due  to  oxidation.     On  analysis  the  salt  gave  : — 


Calc.  for  FeClg. 

Iront    

Chlorine 

per  cent. 
44-94 
48-00 

per  cent. 
44-1 
55-9 

t  Of  which  0-56  per  cent,  ferric. 
From  the  chlorine  figure,  the  percentage  of  ferrous 
chloride  works  out  to  85- 9  per  cent.  Treatment  with 
water  shows  the  compound  to  be  basic  and  to  contain 
about  10  per  cent,  of  ferrous  oxide  by  measuring  the 
acid  necessary  to  dissolve  the  oxide  and  produce  a  neutral 
solution.  The  material  contains  about  03  per  cent, 
of  insoluble  matter  and  is  free  from  alumina  and  sulphuric 
acid.  This  form  of  the  salt  was  new  to  me,  but  it  is 
evidently  the  same  form  as  that  obtained  by  Liebig  and 

*  According  to  some  authorities  the  ordinary  crystals  are 
stated  to  effloresce  to  a  white  mass,  and  according  to  others  the 
anhydrous  salt  will  take  up  water  to  re-form  the  hepta-hydrated 
salt. 
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Wohler'by  passing  hydrochloric  acid  gas  over  red  hot 
iron  filings,  a  method  referred  to  in  the  various  dictionaries. 
I  have  not  heard  of  similar  deposits  having  been  found 
in*~the  Deacon  plant  before. 

pill.  Hexachlorobenzene. — A  third  deposit,  also  occurring 
on  the  Deacon  plant,  is  of  unusual  interest  since  it 
is  organic.  It  is  hexachlorobenzene,  C6C16,  as  is  shown 
by  its  melting  point,  behaviour  towards  solvents,  and 
general  properties.  The  present  sample  recrystallised 
from  chloroform  had  a  melting  point  of  228°  C.  The 
melting  point  for  hexachlorobenzene  is  given  as  226°  C. 
It  was  found  in  the  mains  and  at  the  top  of  the  condenser 
through  which  the  mixture  of  chlorine  and  undecom- 
posed  hydrochloric  acid  from  the  decomposer  travels, 
and  its  formation  is  to  be  ascribed  to  the  action  of  the 
chlorine  in  the  gases  on  the  tarry  matters  in  the  pipes, 
hexachlorobenzene  being  the  final  product  of  chlorination 
of  aromatic  substances.  Confirmation  of  this  view  is  to 
be  found  in  the  fact  that,  so  far  as  I  can  ascertain,  the 
product  is  mostly  found  in  new  ranges  of  pipes  or  in 
repaired  lengths  where  freshly  tarred  pipes  are  intro- 
duced. 
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MUREXIDE;    A    ONCE    USED     DYESTUFF     AND 
PRINTING    COLOUR. 

BY   WATSON   SMITH. 

A  specimen  of  commercial  murexide  as  put  upon  the 
market  about  1863  was  exhibited,  and  also  a  sample  of 
calico  printed  with  it  about  that  period,  and  before 
magenta  had  made  its  way  to  the  front.  The  uric  acid, 
necessary  for  its  preparation,  was  obtained  from  guano 
and  the  first  to  import  Peruvian  guano  largely  for  this  pur- 
pose was  the  late  Robt.  Rumney  of  Manchester.  He  made 
about  12  cwt.  of  murexide  weekly,  and  the  cost  of  it  then 
in  the  form  of  paste,  was  30s.  per  lb.  The  advent  of 
magenta  soon  destroyed  this  business.  (See  Thorpe's 
Dictionary  of  Applied  Chemistry  and  Crookes'  Dyeing  and 
Calico  Printing,  1 874,  1 69. )  One  of  Mr.  Rumney's  partners 
gave  me  these  specimens  forty  years  ago,  and  by  keeping 
the  printed  calico  specimen  continually  in  the  dark,  I 
have  succeeded  in  preserving  the  rose  red  tint  of  the 
murexide.  In  the  present  sample  of  cloth,  exhibited, 
the  murexide  pattern  has  evidently  been  printed  upon  a 
lead  mordanted  ground. 

Purpuric  acid  is  of  course  the  mother  substance  of 
murexide,  and  it  was  for  long  of  doubtful  constitution, 
but  in  our  Journal  1904,  656  and  818,  there  are  abstracts 
of  papers  by  Slimmer  and  Stieglitz  (Amer.  Chem.  J.  1904, 
31,  661)  and  Mohlau  (Ber.,  1904,  37,  2686)  wherein  they 
work  out  the  constitution  of  purpuric   acid   as 


.NH.CO 


CO.  NIL 


co<nh.co>CHN:S<co:Sh>co 

I  may  point  out  that  Schorlemmer,  in  his  "  Chemistry  of 
the  Carbon  Compounds"  dated  1875  (paw  245),  states 
that  purpuric  acid  has  probably  the  identical  constitutional 
formula  demonstrated  by  these  chemists.  According  to 
Slimmer  and  Stieglitz,  murexide  may  be  represented  as 
follows  : — 

CO NHV 


C(ONH4).NH 
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CONSIDERATIONS      AFFECTING      THE 
"  STRENGTH  "  OF  WHEAT  FLOURS. 

BY  JULIAN  L.  BAKER,  F.I.C.,  AND  H.  F.  E.  HULTON. 

During  the  last  two  years  a  series  of  interesting  and 
valuable  investigations,  largely  of  a  pioneer  character, 
has  been  published  by  Humphries,  Biffen  and  Wood, 
in  the  Journal  of  Agricultural  Science  relating  to  the  highly 
important  question  of  the  "  Strength  of  Flours."  The 
present  position  of  our  knowledge  has  been  ably  summed  up 
by  T.  B.  Wood  (J.  Agric.  Sc,  1907,  2.  140—160  and 
267—277  ;  this  J.,  1907,  1290  and  1908,  175).  Not  a 
little  confusion  attaches  to  the  meaning  of  the  term 
"  strength."  Humphries  and  Biffen  have  discussed  this 
matter  {ibid.,  1,  1)  and  after  careful  consideration, 
Humphries  defines  "  strength "  as  the  capacity  for 
making  large  well-piled  loaves. 

It  is  customary  to  express  the  "  strength  "  of  flours  in 
terms  of  the  above  definition  by  awarding  marks,  the  ideal 
flour  being  taken  as  100.  Since  Humphries  formulated 
his  conception  of  "  strength,"  H.  B.  Wood  has  made  many 
attempts  to  find  a  chemical  means  of  measuring  this 
property,  and  has  correlated  his  analytical  results  with  the 
empirical  "  Bakers'  marks."  But  on  reflection  it  does  not 
seem  to  us  possible  that  the  estimation  of  one  constituent 
or  the  determination  of  one  physical  property  will  enable 
the  chemist  to  affix  a  baking  value  to  a  flour,  when  this 
value  is  the  resultant  of  more  than  one  factor.  It  appears 
from  T.  B.  Wood's  recent  researches  (ibid.,  1907,  2,  141), 
that  he  recognises  this,  for  he  points  out  that  no  one 
has  succeeded  in  suggesting  a  generally  satisfactory 
chemical  or  physical  explanation  of  "  strength,"  and  no 
one  working  on  chemical  or  physical  lines  has  used  a 
definition  of  the  term  which  does  not  include  two  distinct 
properties.  Humphries'  definition  includes  two  qualities, 
size  and  shape  of  loaf,  which  are  quite  likely  to  be  chemi- 
cally and  physically  entirely  independent,  and  for  each  of 
which  a  separate  explanation  must  be  sought.  The 
definition  is  obviously  not  of  a  scientific  character,  nor 
is  it  a  final  one,  but  it  has  afforded  a  useful  working  basis 
for  purposes  of  comparison,  and  it  sets  forth  the  two 
factors  believed  to  be  of  pre-eminent  importance. 

It  seems  to  us  that  advances  might  be  made  if  the  baker 
would  apportion  marks  independently  for  size  and  shape 
of  the  loaf.  If  this  were  done,  the  results  of  certain 
analytical  and  physical  investigations  on  flours  could  be 
compared  with  the  dual  system  of  marking.  We  believe 
that  the  reference  of  any  further  analytical  data  to  marks 
obtained  on  the  present  system  of  expressing  the 
baking  value  is  somewhat  futile,  and  a  most  necessary 
reform  is  the  adoption  of  separate  marking  for  each 
factor. 

Notwithstanding  the  very  considerable  amount  of  work 
which  has  been  done  on  this  subject,  the  chemist  is  not  yet 
in  a  position  to  state  definitely  that  one  flour  is  stronger 
than  another,  consequently  the  baking  of  the  dough  under 
more  or  less  standard  conditions  is  the  only  useful  test 
on  which  the  baker  can  rely.  In  this  connection  may  be 
mentioned  a  paper  by  R.  W.  Thatcher  (J.  Amer.  Chem. 
Soc,  1907,  29.  910),  who  has  carried  out  a  most  elaborate 
series  of  experiments  comparing  the  various  methods, 
physical  and  chemical,  of  estimating  the  baking  value  of 
flour.  This  investigator  carefully  avoids  the  comparison 
of  his  results  with  any  empirical  .system  of  marking  or 
definition  of  "  strength,"  but  refers  all  his  determination! 
to  the  specific  gravity  of  the  loaf  baked  from  each  flour 
under  standard  conditions.  His  conclusions,  which  are 
mainly  negative,  are  as  follows: — "From  the  results  of 
these  comparative  tests  we  must  conclude  that  no  single 
test  which  was  tried  is  capable  of  giving  conclusive 
evidence  as  to  the  baking  quality  of  Hour.  Any  of  th< 
processes  which  have  yet  been  suggested  for  testing  Hour 
must  he  supplemented  by  a  baking  test  if  final  and  accurate 
conclusions  arc  to   bo  reached." 

'I'.  I',.  \\  ood  in  his  last  paper  I.I.  Agric.  Sci.,  1907,  2.  287— 
277),  has  made  some  very  interesting  observations  bearing 
on  the  effect  of  acids  and  salts  on  the  physical  character  of 
glutens.     Although  his  results  cannot  bo  correlated  with 
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Bakers'  marks,  we  tool   sure   it    is    in   this  direction    that 
further  light    will   be  thrown   on   that   gluten-oharaotar 

which,   in  our  opinion,  forms  one    of    the  two  or  three 
essentials   concerned    in    "  strength." 

In  view  of  the  negative  results  so  far  obtained  by 
the  many  investigators  who  have  studied  the  problem. 
it  seemed  to  us  worth  while  to  make  an  attempt  to  break 
fresh  ground,  and  a  study  of  the  enzymic  activities  of 
Hour  appeared  likely  to  furnish  results  of  interest.  It 
is  well-known  that  wheat,  like  other  cereals,  possesses  a 
starch  transforming  enzyme  which  we  will  discuss  later. 
Gluten  in  the  grain  of  wheat,  apart  from  its  interest  to 
the  baker,  exists  primarily  as  a  reserve  of  nitrogenous 
food  material  for  the  young  embryo,  and  proteolytic 
enzymes  are  consequently  secreted  to  render  this  reserve 
available  on  germination.  Such  well-known  facts  as  the 
destruction  of  wheat  for  flour  making  purposes  by  sprout- 
ing, of  the  presence  of  sulphurous  acid,  as  in  the  holds 
of  vessels,  the  marked  improvement  by  holding  over 
flours,  and  the  grading  of  flours  of  different  origin  to 
improve  their  baking  value,  may  alike  be  due  to  an 
alteration  of  the  proteolytic  as  well  as  the  diastatic 
enzyme.  At  the  meeting  of  the  British  Association,  held 
at  Leicester  last  year,  we  pointed  out  that  the  appearance 
of  white  of  egg  when  treated  in  presence  of  toluene  witli 
an  aqueous  extract  of  flour  was  considerably  altered, 
the  albumen  being  disintegrated  and  the  solution 
becoming  milky.  On  attempting  to  measure  the 
amount  of  nitrogen,  if  any,  rendered  soluble,  the 
analytical  results  showed  that  there  was  no  increase 
of  soluble  nitrogen  in  aqueous  flour  extract  after  digestion 
for  four  hours  at  30°  C.  in  the  presence  of  white  of  egg. 
This  was  confirmed  by  the  absence  of  the  tryptophane 
reaction  when  flour  water  and  egg  albumen  were  kept 
at  37°  C.  for  sixteen  hours.  When  flour  extract  was 
allowed  to  act  on  its  separated  gluten  for  18  hours  at 
37°  C,  there  was  practically  no  evidence  of  solution  and 
no  alteration  in  the  appearance  of  the  gluten.  Since 
these  and  other  experiments  demonstrated  the  absence 
of  a  soluble  proteolytic  enzyme  capable  of  degrading 
albumen  or  gluten  we  directed  our  attention  to  the 
presence  of  other  proteolytic  enzymes.  Our  knowledge  of 
these  enzymes  in  plants  is  largely  due  to  Vines'  work, 
and  prior  to  his  last  paper  he  had  shown  (Annal.  of  Bot., 
1906,  20,  113)  that  ungerminated  seeds  contain  (a)  a 
protease  that  acts  at  once  on  Witte  peptone,  and  (b)  one 
or  more  proteases  that  act  more  or  less  slowly  on  the 
reserve  proteids  of  the  seed  ;  also  that  all  germinating 
seeds  contain  a  fibrin  dissolving  enzyme.  In  his  last 
paper  (ibid.,  Jan.,  1908.)  he  has  succeeded  in  isolating  a 
protease  essentially  peptic  in  character,  digesting  fibrin 
to  albumose  or  peptone  but  without  further  action  on  either 
these  products  or  Witte  peptone.  This  plant  pepsin 
appears  always  to  be  associated  with  an  erepsin,  that 
is  to  say  an  enzyme  capable  of  degrading  still  further 
Witte  peptone  and  the  products  of  pepsin  hydrolysis, 
and  characterised  by  the  production  of  tryptophane 
among  other  bodies,  and  this  tryptophane  is  conveniently 
identified  by  the  pink-red  colour  it  produces  with  chlorine 
or  bromine  water.  It  has  been  shown  by  Vines  {ibid., 
1903,  17,  237,  597)  that  wheat  germs  contain  an  erepsin, 
but  since  in  flour  the  germs  have  been  removed,  it  appeared 
to  be  of  interest  to  ascertain  if  the  flour  itself  contains 
any.  Accordingly  10  grms.  of  flour  were  digested  with 
50  c.c.  of  chloroform  water  for  20  hours  at  37°  C,  filtered, 
and  the  filtrate  tested  for  tryptophane  in  the  usual  manner. 
Nine  flours  of  varying  strengths  were  examined,  four 
showed  no  reaction,  four  a  slight  and  one  a  strong  reaction. 
It  was  possible  that  the  negative  and  slight  results  obtained 
might  be  due  to  the  absence  in  the  flour  of  peptones  and 
albumoses  of  a  character  degradable  by  an  erepsin.  We, 
therefore,  repeated  the  previous  experiments  with  the 
addition  of  some  Witte  peptone,  and  in  all  cases  obtained 
a  distinct  reaction.  This  shows  that  flour  undoubtedly 
contains  an  erepsin,  but  it  is  apparently  in  most  cases 
destitute  of  protein  upon  which  it  can  act.  Since  the 
"  strength  "  of  the  flour  is  probably  largely  dependent 
on  the  character  of  the  gluten,  and  erepsin  being  without 
action  on  insoluble  proteins  we  must  look  further  for  the 
cause  of  any  possible  gluten  hydrolysis,  which  if  it  occurred 
during   the   doughing   or    baking   process    would   almost 


certainly  affect  the  size  or  shape  of  the  loaf.  It  may  be 
worth  noting,  in  this  connection,  the  great  deterioration 
in  baking  quality  already  alluded  to  of  flour  made 
from  sprouted  wheat,  for  on  germination  there  is  a 
notable  increase  of  the  peptic  or  gluten-dissolving 
enzyme. 

This  leads  us  to  a  consideration  of  the  role  played  by 
the  enzymes  of  the  yeast  which  is  used  in  bread  making. 
Vines  (ibid.,  1905,  19,  178)  has  shown  that  yeast  un- 
doubtedly possesses  enzymes  which  can  dissolve  fibrin 
and  produce  the  tryptophane  reaction.  This  fibrin- 
dissolving  enzyme,  if  capable  of  effecting  even  the  earlier 
stages  of  gluten  hydrolysis,  will  probably  play  an  important 
part  as  a  "  strength  "  factor,  since  the  gluten  will  be 
under  its  influence  during  doughing  for  several  hours 
at  a  favourable  temperature.  That  gluten  is  attacked 
by  yeast  enzymes  is  shown  by  the  following  experiments : — 
A  quantity  of  flour  was  made  into  a  dough  with  its  own 
weight  of  water  containing  5  per  cent,  of  bakers'  yeast. 
The  dough  was  left  for  four  hours  at  37°  C,  and  the 
soluble  nitrogen  expressed  as  protein  was  found  to  be 
2-7  per  cent.,  calculated  on  the  flour  after  corrections  for 
possible  autodigestion  of  the  yeast  had  been  made.  The 
same  flour  treated  as  above  but  without  yeast  was  found 
to  yield  only  1-9  per  cent,  of  soluble  nitrogen  as  protein. 
This  increase  of  nearly  1  per  cent,  must  obviously  be  due 
to  an  enzyme  other  than  erepsin  since  as  we  have  already 
shown  the  latter,  although  present  in  yeast  is  without 
action  on  gluten.  It  is  probable  that  the  physical 
character  of  the  gluten  may  be  much  modified  during 
the  early  stages  of  enzyme  action  without  the  production 
in  large  quantity  of  soluble  decomposition  products.  In 
this  connection  may  be  noted  the  profound  change  in  the 
viscosity  of  a  starch  paste  under  the  influence  of  a 
trace  of  liquefying  diastase  before  any  maltose  is 
produced. 

Diastatic  enzymes  in  flours. — The  fact  that  flour  contains 
an  amylolytic  enzyme,  although  known,  appears  to  have 
received  but  little  attention  as  one  of  the  considerations 
associated  with  "  strength."  It  is  certain  that  some  of 
the  carbon  dioxide  concerned  in  the  rise  of  bread  especially 
in  the  later  stages  of  doughing  and  the  early  period  of 
baking  is  formed  from  the  fermentation  of  the  maltose 
produced  by  the  action  of  the  diastase  on  the  flour  starch. 
To  prove  that  maltose  is  the  sugar  formed,  doughs  were 
prepared  (i.)  with  water  and  (ii.)  with  N/50  alkali,  to 
prevent  diastatic  action.  After  standing  for  four  hours 
at  40°  C,  the  masses  were  extracted  with  water  and 
alkali  respectively,  and  the  difference  in  the  reducing 
power  between  the  filtrates  noted.  Usually  there  is  an 
increase  in  reducing  sugar  of  £  to  2  per  cent,  on  the  weight 
of  the  flour  when  flour  is  doughed  with  water.  The 
filtrates  were  evaporated  to  syrups,  precipitated  with 
alcohol,  the  solutions  freed  from  alcohol  and  submitted 
to  the  osazone  test.  Glucosazone  only  was  found  in  the 
alkaline  solution,  but  glucosazone  and  maltosazone  in  the 
aqueous  extraction. 

Before  measuring  the  amylolytic  power  in  the  terms 
of  Lintner's  method,  it  was  necessary  to  investigate 
the  nature  of  the  action  of  flour  diastase  on  soluble  potato 
starch  to  determine  if  Kjeldahl's  law  of  proportionality 
held  good  ;  that  is  to  say  whether  the  amount  of  maltose 
produced  under  certain  defined  conditions  is  proportional 
to  the  amount  of  enzyme  present.  (Comptes  rend,  des 
travaux  du  laboratoire  de  Carlsberg,  1879,  1,  109 — 157) 
vide  also  Ling  (J.  Fed.  Inst.  Brew.,  1896,  2,  335  :  this  J., 
1896,  621).  When  working  with  malt  diastase  Kjeldahl 
found  that,  if  the  production  of  maltose  does  not  exceed 
45  per  cent,  of  the  starch  used,  this  maltose  may  be  taken 
as  a  measure  of  the  diastatic  activity  of  the  solution. 
Carefid  work  on  the  validity  of  this  law  as  regards  malt 
diastase  shows  that  while  approximately  true  it  is  not 
absolutely  so,  and  in  the  case  of  wheat  flour  diastase  still 
less  so.  This  is  well  shown  on  the  accompanying  table 
(Table  I.)  where  the  maltose  (R)  produced  by  increasing 
volumes  of  the  flour  extract  acting  on  a  constant  quantity 
of  soluble  starch  is  set  against  the  quotient  R/N, 
N  being  the  number  of  c.c.  of  flour  extract  used.  It  is 
obvious  that  if  Kjeldahl's  law  holds  with  flour  extracts, 
R/N  should  be  constant  up  to  R  =  40  to  48.  But  it  is 
not  so. 
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Table  I. 


C.c.  of  5  per  cent. 

aqueous   extract  of 
wheat  flour  added  to 

Percentage  of 
maltose  on 

B 

Amylolytic 

50  c.c  of  2  per  cent, 
soluble  starch.  =N. 

solids. 
=  R. 

*- 

power, 
Lintner. 

0-5 

5-16 

10-32 

1-0 

10-06 

10-06 

24-0° 

1-5 

14-00 

9-33 

— 

2-0 

17-60 

8-80 

21-5' 

2-5 

21-90 

8-76 

— 

3-0 

24-70 

8-23 

— 

4-0 

32-50 

8-12 

19-5* 

5-0 

35-3 

7-06 

— 

7-0 

40-60 

5-80 

— 

10-0 

48-00 

4-80 

— ■ 

The  smaller  the  proportion  of  maltose  formed  (R) 
the  more  nearly  does  the  resulting  diastase  figure  approach 
the  maximum.  Therefore  in  any  work  in  which  the 
diastatic  powers  of  wheats  or  flours  are  recorded  the  R. 
at  which  the  experiment  was  conducted  should  be  defined. 
Throughout  this  paper  these  values  were  determined  in 
solutions  having  an  R  of  17  to  20  per  cent. 

These  curves  show  by  their  departure  from  the  hori- 
zontal the  extent  to  which  the  materials  employed  fail 
to  conform  to  Kjeldahl's  law  of  proportionality.  A  typical 
malt,  a  wheat,  and  four  flours  were  experimented  with. 
It  is  interesting  to  note  how  close  is  the  correspondence 
between  the  Kurrachee  wheat  and  the  flour  prepared  from 
it. 

The  products  of  the  amylolytic  action  of  flour  diastase 


these  determinations  were  made  it  was  not  realised  how 
great  was  the  proportion  of  enzyme  that  escaped  measure- 
ment. It  might  be  supposed  that  the  flour  having  the 
higher  diastatic  capacity  would  be  able  to  produce  more 
maltose  and  therefore  more  carbon  dioxide  in  a  given 
time,  and  would  be  the  stronger,  but  no  such  direct  relation 
can  be  traced  (see  Table  ITL),  another  proof  that  gas  reten- 
tion rather  than  gas  production  is  the  more  important 
factor. 

Table  III. 


Amylolytic  power, 

Flour. 

Degrees  Lintner. 

Bakers'  marks. 

♦4. 

57-0 

90 

Z. 

40-0 

90 

X. 

34-0 

40 

2. 

32-0 

78 

3. 

30-0 

80 

V. 

27-0 

90 

U. 

26-0 

91 

Y. 

25-5 

95 

T. 

25-5 

80 

W. 

25-5 

76 

1- 

25-0 

45 

*  The  wheat  of  Flour  4  in  this  series  was  damped  and  dried 
before  grinding. 

It  is  well-known  that  wheats  and  also  the  flours  made 
from  them  will  often  improve  in  bread  making  value  on 
keeping.  The  results  recorded  in  Table  IV.  show  that  a 
marked  alteration  has  been  effected  by  storage  in  so  far 
as  the  enzymic  activity  is  concerned. 


'  R  "  Maltose  per  cent. 
32  40  4S 


ss 


1.   Kurrachee  wheat.     2.   Flour  from  Kurrachee  Wheat.     3.  English  malt. 

6.  Flour  No.  2. 

on  wheat  starch  resemble  very  closely,  as  might  be 
expected,  those  which  one  of  us  showed  were  obtained  by 
the  action  of  barley  diastase  on  starch  (J.  L.  Baker, 
J.  Chem.  Soc,  1902,  81,  1177;  this  J.,  1902,  1087.)  This 
will  have  some  bearing  when  the  chemical  composition  of 
baked  bread  comes  under  consideration.  Wo  have  also 
observed  that  the  diastase  of  some  Hours  contains  a  lique- 
fying enzyme,  in  others  this  is  either  absent  or  is  unable 
to  exert  its  influence.  Attempts  to  measure  the  activity 
of  the  liquefying  enzyme  by  comparative  viscosity  tests 
were  not  conclusive,  all  that  we  can  definitely  state  is 
that  under  similar  conditions  one  flour  paste  loses  its 
viscosity  quicker  than  another.  The  significance  of  the 
presence  or  absence  of  a  liquefying  enzyme  will  be  discussed 
later.  We  are  aware  that  in  quoting  diastatic  powers 
on  the  Lintner  scale  we  are  recording  values  which  by  no 
means  represent  the  total  quantity  of  enzyme,  but  when 


4.  Flour  No.   1.     5.  Flour  No.  3 


Table  IV. 


Flour. 

Amylolytlo 
Date.  ]       power, 
Lintner. 

Date. 

Amylolytlo 
power, 
Lintner. 

Fife 

Hard  Manitoba    

Kurrachee — 

Dry    

Damped     

Damped  and  dried 

Flour  1 

1907. 
Mar. 

May 
ii 

M 

Sept. 

81*0 

35-0 

23-0 

22-0 
17-5 

20-5 
24-5 

1907. 
July 

n 

1908. 
Mar. 

22 
21 

Sfl 
34 
30 

32 

„       8 

34 

In  the  present  state  of  our  knowledge  it  is  not  possible 
to  correlate  these  differences  with  the  behaviour  in  the 
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bake  house,  but  they  indicate  that  internal  changes  take 
place.  It  is  well-known  that  enzyme-containing  tissues 
exhibit  a  greater  activity  than  when  extracts  from  them 
are  used.  "  Ford  and  Guthrie  (J.  Fed.  Inst.  Brew.,  1908, 
14.  61  :  this.I..  1908,  23!')  in  an  extremely  suggestive  paper, 
have  made  use  of  this  fact  in  studying  the  diastatic  power 
of  barleys.  These  chemists  have  announced  their  inten- 
tion of  reading  a  paper  to  this  Society  on  the  amylolytic 
enzymes  of  wheat  Hours  and  their  relationship  to  "  baking 
value."*  They  state  that  flours  as  a  rule  yield  little 
amylase  to  solution  on  aqueous  extraction,  though  the 
amount  present  in  the  "insoluble"  condition  is  very 
considerable.  Xot  only  can  we  confirm  the  additional 
diastatic  activity  observable  when'the  flour  itself  is  allowed 
to  act  on  soluble  starch  but  we  have  made  in  addition  the 
interesting  observation  that  doughs  display  even  a  greater 
diastatic  activity.  Our  method  of  experimenting  was 
as  follows  : — 0-4  grms.  of  a  dough  made  by  mixing  flour 
with  its  own  weight  of  water  was  at  once  mixed  with 
•200  c.c.  of  soluble  starch  and  allowed  to  stand  for  1  hour 
at  1 5  5D  C.  The  same  determination  was  repeated  after 
another  portion  of  the  original  dough  had  stood  for 
2  hours  in  a  moist  atmosphere.  The  activity  of  the  dry 
flour  was  measured  at  the  same  time.  The  following 
results  were  obtained  : — 


Table  V. 


Diastatic  power 

in  degrees 

Aqueous 

Lintner. 

Bakers' 

Flour. 

extract. 

Dry        Dough          Dough 
flour.      at  once,    after  2  hours. 

i                i 

marks. 

1. 

25 

36 

44 

55 

45 

2. 

32 

37 

46 

54 

78 

3. 

30 

36 

47 

57 

80 

4. 

57 

64 

75 

96 

90 

On  comparing  these  figures,  the  increase  in  diastatic 
power  in  the  doughs  after  the  stand  of  2  hours  is  very 
marked.  An  obvious  extension  of  this  experiment  was  to 
ascertain  if  this  increase  was  maintained  in  the  case  of 
dough  made  with  yeast.  This  was  found  to  be  the  case. 
It  is  remarkable  that  the  diastatic  activities  of  doughs 
vary  in  proportion  to  the  amount  of  water  used.  The 
dough  immediately  after  preparation  was  intimately 
mixed  with  soluble  starch  and  the  diastatic  power  deter- 
mined as  in  Lintner's  method. 

Diastatic 
power. 

Flour  doughed  with  its  own  weight  of  water    55 

The  same  flour  doughed  with  5  times  its  weight  of  water        53 

60  „  „  49 

250  „  „  34 

500  „  „  29 

The  ordinary  Lintner  figure,  using  the  aqueous  extract 
of  the  flour,  was  29.  It  would  be  outside  the  province 
of  the  present  communication  to  discuss  more  fully  the 
bearing  of  the  above  observation.     , 

Signification  of  gas  production  and  its  relation  to 
"'  strength." — In  a  paper  recently  published  by  T.  B. 
Wood  (J.  Agric.  Sc.  1907,  2,  139—160 ;  this  J.,  1907, 
1290)  the  whole  subject  of  gas  evolution  is  sum- 
marised, and  the  results  of  previous  workers  discussed. 
He  attempts  to  correlate  size  of  loaf  and  gas  production, 
and  shows  that,  with  a  few  exceptions,  '  strength  "  as 
measured  by  bakers'  marks  is  proportional  to  the  volume 
of  gas  evolved.  He  assumes  that  the  size  of  the  loaf 
depends  in  the  first  instance  "  on  the  amount  of  sugar 
contained  in  the  flour  together  with  that  formed  in  the 
dough  by  diastatic  action."  This  inference  is,  no  doubt, 
substantially  correct,  but  as  he  did  not  investigate  the 
amount  of  diastase  present  and  what  proportion  of  gas 


•  This  paper  appears  at  p.  389  of  this  issue. 


owed  its  origin  to.^the  maltose  formed  by  this  diastase, 
it  seemed  desirable  to  ascertain  what  relation,  if  any, 
exists  between  diastatic  capacity,  gas  production,  and 
bakers'  marks.  The  amount  of  gas  evolved  from  a  flour 
mixed  with  water  and  yeast  according  to  the  conditions 
laid  down  by  Wood  was  determined  for  a  number  of 
flours.  The  carbon  dioxide  was  collected  over  saturated 
brine,  and  the  volumes  recorded  at  half  hourly  intervals 
for  three  hours.  The  accompanying  curves  illustrate 
the  gas  liberation  of  four  typical" flours. 
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Table  VI. 


Diastatic 

Volume  of  carbon 

Ratio  of 

diastase  to 

carbon  dioxide. 

Flour. 

Bakers' 
marks. 

power 

in  degrees 

Lintner. 

dioxide  in  cub. 

cen.  after  3  hours 

at  40°  C. 

X. 

40 

34-0 

84 

1  :  2-4 

1. 

45 

25-0 

78 

1  :  3-1 

w. 

76 

25-5 

145 

1  :  5»6 

2. 

78 

32-0 

175 

1  :  5-4 

3. 

80 

30-0 

155 

1  :  5-1 

T. 

80 

25-5 

220 

1  :  8-6 

V. 

90 

27-0 

217 

1  :  8-0 

4.* 

90 

57-0 

193 

1  :  3-4* 

Z. 

90 

40-0 

270 

1  :  6-7 

U. 

91 

26-0 

230 

1  :  8-9 

Y. 

95 

25-5 

164 

1  :6-4 

*  N  ote.— It  should  be  borne  in  mind  that  Flour  4  was  submitted 
to  a  special  treatment  of  damping  and  drying  before  milling,  the 
result  being  to  accentuate  its  saccharifying  capacity  out  of 
proportion  to  the  volume  of  gas  evolved. 

Roughly,  the  total  volumes  of  gas  increase  as  the 
bakers'  marks,  but  a  weak  flour  may  have  a  diastatic 
power  as  high  as  or  even  higher  than  a  strong  flour.  Thus 
it  appears  that  gas  production  is  not  a  function  of  diastase, 
as  is  obvious  from  the  last  column  ;  but,  as  the  following 
figures  show,  there  is  a  connection  between  the  gas  volume 
and  the  additional  matter  rendered  soluble  during  the 
process  of  doughing.  The  cold  water  soluble  extract  in 
a  series  of  flours  was  estimated  and  also  the  soluble 
matter  in  their  doughs,  which  had  been  kept  at  40°  C. 
for  three  hours.  Both  sets  of  estimations  were  corrected 
for  soluble  nitrogenous  substances  present.  The  increase, 
measured  by  subtracting  one  from  the  other,  can  only 
be  due  to  maltose  formed  by  the  action  of  diastase. 
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Table 

VII. 

Per  cent,  of 

Per  cent. 

matter 

Difference 

Volume 

of  matter 

soluble  in 

=  maltose 

of  gas 

Bakers' 

Flour. 

soluble    in 

dough  when 

formed 

obtained 

marks. 

water  at 

kept  at  40°  C. 

during 

from  dough 

15-5°  C. 

for  3  hours. 

doughing. 

in  3  hours. 

1. 

2-12 

3-60 

1-48 

78 

45 

X. 

2-03 

4-41 

1-38 

84 

40 

W. 

2-83 

5-38 

2-53 

145 

76 

3. 

2-49 

5-53 

3-04 

155 

80 

Y. 

2-69 

6-57 

3-88 

164 

95 

2. 

3-19 

6-66 

345 

175 

78 

4. 

4-19 

10-95 

6-75 

193 

90 

V. 

2-83 

8-26 

5-42 

217 

90 

T. 

2-84 

7-66 

4-82 

220 

80 

U. 

2-65 

7-68 

5-02 

230 

91 

Z. 

3-54 

11-65 

8-11 

270 

90 

A  study  of  this  table  shows  that  gas  production  follows 
fairly  closely  the  maltose  formed  during  doughing.     In 


0-25  per  cent,  of  malt  on  the  20  grms.  of  flour  used  is  only 
50  mgrms.,  an  amount  which  does  not  materially  increase 
the  saccharifying  diastase  present  and  supplies  no  fresh 
sugar.  The  results  indicate,  we  think,  most  conclusively 
that  the  low  gas  production  of  this  flour  arises  from 
an  inadequate  supply  of  starch  liquefying  enzyme.  We 
have  already  shown  (Table  VI.)  that  the  gas:  diastase 
ratio  is  higher  on  the  whole  in  strong  flours,  and  it  seemed 
probable,  in  view  of  the  last  experiment,  that  we  might 
establish  a  connection  between  strength  and  the  relative 
amount  of  a  starch  liquefying  enzyme  in  a  flour.  If 
the  gas  production  from  weak  flours  (which  is  usually 
smaller  than  in  strong  ones)  were  relatively  increased 
in  a  greater  proportion  by  the  addition  of  a  trace  of 
liquefying  diastase,  than  in  the  case  of  flours  with  large 
gas  productions,  then  we  should  have  established  the 
point  that  gas  :  diastase  ratio,  total  volume  of  gas, 
and,  incidentally  therefore,  to  some  extent  strength 
were  functions  of  this  liquefying  enzyme.  The  following 
results  justify  this  conclusion : — 


Table  IX. 


Gas  : 

Gas  production 

Gas  production  in 
3  hours  in  presence 
of  025  per  cent.  malt, 
c.c.  of  carbon  dioxide. 

Percentage 

Flour. 

Bakers' 
marks. 

D\  astatic 
power. 

diastase 
ratio. 

in  3  hours, 
c.c. of  oarbon  dioxide. 

increase  due  to 
added  malt. 

X. 

40 

34-0 

1  :2-4 

84 

158 

88-0 

1. 

45 

25-0 

1  :  3-1 

78 

145 

86-0 

w. 

76 

25-5 

1  :  5-6 

145 

194 

34-0 

2. 

78 

32-0 

1  :  5-4 

175 

207 

18-0 

T. 

80 

25-5 

1:8-6     • 

220 

230 

4-5 

Z. 

90 

40-0 

1  :6-7 

270 

250 

nil. 

u. 

91 

26-0 

1  :  8-9 

230 

248 

8-0 

Y. 

95 

25-5 

1  :  6-4 

164 

235 

49-0 

some  cases  the  maltose  formed  is  an  appreciable  figure, 
and  this  fact,  in  conjunction  with  the  observation,  made 
in  an  earlier  portion  of  the  paper,  that  some  flours 
have  a  liquefying  enzyme,  would  naturally  suggest  that 
low  strength  flours  were  deficient  in  the  latter.  It  should 
not  be  forgotten  that  diastase,  estimated  in  degrees 
Lintner,  is  solely  saccharifying  diastase,  since  soluble 
starch  is  the  material  acted  upon,  and  the  figure  so  obtained 
provides  no  measure  of  any  liquefying  enzyme.  Flours 
with  the  diastatic  powers  recorded  in  this  paper 
are  comparable  with  brewing  malts  in  so  far  as  their 
saccharifying  action  on  soluble  starch  is  concerned. 
This  being  so,  there  is  an  ample  amount  of  saccharifying 
diastase  present  to  deal  with  any  material  rendered 
soluble  had  more  liquefying  diastase  been  present. 

It  is  well  known  that  malt  extract  is  frequently  employed 
by  bakers,  presumably  with  the  object  of  increasing  the 
amount  of  sugar  available  for  gas  production.  This,  in 
our  opinion,  it  does  by  providing  a  starch  liquefying 
enzyme,  the  flours'  own  diastase  being  adequate  for 
saccharification.  This  is  supported  by  the  following 
evidence.  A  weak  flour  (bakers'  marks,  45)  was  tested 
for  gas  production  by  itself,  and  with  the  addition  of  a 
trace  of  liquefying  enzyme,  powdered  malt  being  added 
for  this  purpose. 


Table  VIII. 


Time. 

Flour  alone. 

0-26  per  cent, 
of  malt. 

1  per  cent, 
of  malt. 

Hours. 
4 
l 

U 
14 

c.c. 
carbon  dioxide. 
28 
47 
65 
113 

c.c. 

carbon  dioxide. 

30 

66 

101 

245 

c.c. 
carbon  dioxide. 
82 
69 
LIS 
362 

This  table  shows  that  the  percentage  increase  in  gas 
volume  due  to  the  presence  of  liquefying  diastase  follows 
inversely  the  amount  of  gas  originally  liberated  by  the 
dough  per  se.  The  percentage  increase  is  also  inversely 
proportional  to  the  bakers'  marks,  with  the  exception 
of  Y.  This  flour,  although  highly  marked,  yields  little 
gas,  and  it  is  of  especial  interest  to  note  that,  as  might 
have  been  expected,  its  capacity  for  increase  in  presence 
of  malt  is  considerable,  thereby  bringing  it  into  line 
with  other  flours  yielding  small  volumes  of  gas.  In  the 
case  of  Z,  a  flour  giving  the  largest  gas  production  of  all, 
there  is  no  increase  in  the  volume  of  gas  obtained  by 
the  addition  of  malt,  and  presumably,  therefore,  there 
is  already  present  liquefying  enzyme  in  such  quantity 
as  not  to  be  capable  of  serious  augmentation  by  such 
a  trace  of  malt  as  we  have  used. 

Lange  (this  J.,  1907,  1104)  has  shown  that  wheat 
flour  and  aqueous  extracts  prepared  from  it  under  certain 
conditions  are  poisonous  to  top  fermentation,  distillery 
and  pressed  yeasts.  This  poisonous  action  is  only  ex- 
hibited in  the  presence  of  fermentable  sugar  and  in  the 
absence  of  certain  salts  ;  it  manifests  itself  in  the  form 
of  decreased  fermentative  power  and  the  drying  off 
of  the  cells.  Lange's  work  appeared  to  us  to  possess 
some  importance  in  our  enquiry,  for  under  the  conditions 
of  doughing  and  early  baking,  the  toxic  effect  of  different 
flours  on  yeast  might  be  a  factor  influencing  strength. 
We  find  that  the  number  of  dead  rolls  of  aaccharomyeu 
cerevixiw  is  apparently  increased  in  presence  of  aqueous 
flour  extracts  but  as  the  following  experiments  show 
the  toxic  action  if  exerted  does  not  influence 
strength. 

1.  Thus,  if  a  yeast  is  subjected  to  the  toxic  action 
of  different  Hour  extracts,  the  fermentative  energy  would 
be  lessened  in  proportion  to  the  toxicity  of  the  floor 
employed.  To  establish  this  point,  some  yeast  was 
kept  for  three  hours  in  presence  of  the  under- 
mentioned flours  and  water,  and  a  known  volume  of 
the  mixture  was  then  used  to  ferment  a  saccharine 
solution. 
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Table  X. 


Time. 


Bakers'  marks,  40. 


Baker's  marks,  95. 


Hours. 

Volume  of  gas. 

Volume  of  gas. 

c.e. 

c.c. 

1. 

9 

14 

3. 

65 

73 

0. 

125 

146 

19. 

472 

486 

The  weaker  flour  has  thus  proved  no  more  deadly  to 
the  yeast  than  the  stronger. 

2.  Should  a  toxic  action  be  exerted  on  a  yeast  by 
tlour,  a  dough  at  the  end  of  its  four  hours'  fermentation 
would  contain  its  yeast  in  a  weakened  form.  That 
this  is  not  so  we  proved  by  adding  a  further  quantity 
of  flour  to  the  dough  at  this  stage,  and  noted  that  the 
gas  production  was  vigorously  continued. 

Relation  of  gluten  to  "  strength." — It  is  obvious  that 
the  strength  of  a  flour  must  be  closely  connected  with 
the  gluten,  although,  no  doubt,  the  presence  of  enzymes, 
soluble  carbohydrates,  and  mineral  constituents  all 
play  a  part. 

Gluten  as  isolated  from  flour  consists  of  a  mixture  of 
proteins  of  which  glutenin  and  gliadin  are  the  principal 
constituents.  T.  B.  Wood  (  loc.  cit.,  p.  139)  has  proved 
that  the  chemical  composition  of  the  gliadin  and  glutenin 
of  strong  and  weak  flours  is  identical.  It  has  long  been 
thought  that  the  "  strength  "  of  a  flour  depends  upon 
the  ratio  in  which  these  two  substances,  gliadin  and 
glutenin,  are  combined.  The  fact  that  the  former  can 
be  separated  from  gluten  or  flour  by  treatment  with 
70  per  cent,  alcohol  served  as  a  basis  for  the  estimation 
of  the  gliadin  :  glutenin  ratio.  The  results  of  individual 
workers  have  been  contradictory,  and  A.  D.  Hall  (Report 
of  the  Home  Grown  Wheat  Committee  1906,  2)  states 
that  the  gliadin-glutenin  ratio  fails  to  indicate  whether 
a  flour  is  weak  or  strong.  Continental  and  American 
chemists  still  attach  importance  to  this  ratio,  and  it  is 
not  improbable  that  the  English  idea  of  "  strength " 
would  require  modification  in  countries  where  the  loaves 
have  a  shape  different  from  ours,  and  where  this  factor 
would  consequently  differ. 

The  formation  of  gluten. — Gluten  itself  having  a  physical 
character  so  different  from  either  of  its  constituents 
suggests  the  idea  that  it  is  most  likely  some  kind 
of  loose  compound  whose  formation  is  due  either  to 
enzymic  activity  analogous  to  a  coagulase,  or  to  hydration. 
If  gluten  could  be  washed  out  from  a  flour  which  had 
been  made  into  dough  with  water  containing  a  substance 
inhibiting  enzymic  activity,  the  first  possibility  would 
be  eliminated.  Portions  of  a  flour  were  doughed  with 
water  containing  1  per  cent,  of  copper  sulphate, 
0-25  per  cent,  of  mercuric  chloride,  and  JV/10  hydrochloric 
acid,  each  piece  of  dough  being  allowed  to  stand  36  hours. 
At  the  expiration  of  this  time  the  gluten  was  easily 
obtained,  and  it  did  not  materially  differ  in  physical 
properties  from  the  gluten  separated  from  an  untreated 
dough.  Theie  is  thus  a  strong  presumption  that  gluten 
is  formed  by  the  combination  of  glutenin  and  gliadin 
in  the  presence  of  water.  Gluten  is  not  a  definite  hydrate, 
since  the  water  content  of  glutens  from  different  flours 
varies  considerably.  We  have  found  in  a  series  of 
determinations  that  dry  gluten  will  absorb  from  1-5  to 
2-0  times  its  weight  of  water.  Thatcher  (J.  Amer.  Chem. 
Soc.  1907,  29,  910)  has  recorded  values  lying  between 
I -69  and  2*38.  The  water  absorbed  by  dry  gluten  appears 
to  bear  no  relation  to  "  strength." 

We  thought  it  would  be  of  interest  to  try  and  build 
up  gluten  from  its  constituents.  A  sample  of  flour  was 
thoroughly  extracted  with  70  per  cent,  alcohol.  The 
residue,  consisting  of  starch  and  glutenin,  after  being 
washed  oat  with  70  per  cent,  alcohol,  was  drained  and 
dried.  The  alcohol  was  removed  from  the  solution  of 
gliadin  by  distilling  under  diminished  pressure  at  a 
temperature  not  exceeding  40°  C.  The  gliadin  was 
uhen  thoroughly  incorporated  with  the  glutenin  and 
starch,  dried  in  vacuo,  powdered  and  made  into  dough. 
From  this  dough  gluten  could  be  separated  although  it 


was  not  so  coherent  and  elastic,  or  in  such  quantity  as 
the  gluten  prepared  from  the  flour  in  the  ordinary  way. 
We  were  able  to  repeat  this  experiment  with  several 
flours.  The  weakening  of  the  gluten  formed  in  this 
manner  was,  no  doubt,  due  to  the  alcohol,  for  if  a  flour 
be  doughed  with  even  10  per  cent,  alcohol,  the  gluten 
yielded  has  a  less  degree  of  elasticity  than  if  it  were 
prepared  in  the  ordinary  way. 

Diastase,  in  gluten. — Reychler  (Ber.,  1889,  22.  414; 
this  J.,  1889,  407)  showed  that  by  treating  wheat  gluten 
with  dilute  acids  and  salts  he  obtained  solutions  which 
possessed  diastatic  power.  This  statement  has  been 
contradicted  by  other  workers,  but  Ford  (J.  Fed.  Inst. 
Brewing  1908,  14,  77;  this  J.,  1908,  239)  points  out  that 
the  failure  to  obtain  an  active  enzyme  was  due  either 
to  a  difference  in  the  method  of  preparing  gluten  or  to 
the  use  of  an  excessive  amount  of  acid.  Reychler's 
conditions  were  so  arranged  that  the  amount  of  acid 
he  used  was  probably  completely  neutralised.  We  have 
examined  several  specimens  of  gluten  and  have  invariably 
found  that  they  readily  hydrolysed  soluble  starch  with 
the  formation  of  reducing  sugar.  We  next  studied 
the  distribution  of  diastase  in  gluten  after  thoroughly 
extracting  a  sample  of  flour  with  70  per  cent,  alcohol, 
and  to  remove  the  gliadin  the  alcoholic  solution  was 
evaporated  under  diminished  pressure  at  a  temperature  of 
35°  to  40°  C,  to  remove  the  alcohol,  but  the  matter  which 
was  in  solution  was  without  effect  on  soluble  starch.  The 
residue,  consisting  of  glutenin  and  starch,  possessed  a  rela- 
tively strong  diastatic  power.  Having  proved  that  the 
amylolytic  enzymes  will  resist  alcohol  of  70  per  cent, 
strength  by  digesting  flour  with  such  alcohol  and  then 
finding  that  its  diastatic  power  was  unaffected,  there  is 
strong  presumptive  evidence  that  the  glutenin  portion 
of  the  gluten  molecule  is  that  which  possesses  enzymic 
activity. 

We  desire  to  thank  Mr.  A.  E.  Humphries  for  his  kind 
assistance  in  supplying  the  samples  of  flours  mentioned 
in  this  investigation  and  for  information  relating  to 
their  milling  and  origin,  also  to  Mr.  F.  Day  for  analytical 
assistance. 

Discussion. 
Mr.  A.  E.  Humphries  said  there  was  no  standard 
marking  of  flours,  but  the  marks  used  in  the  Reports  of 
the  Home  Grown  Wheat  Committee,  by  Mr.  A.  D.  Hall 
of  Rothamsted,  by  Prof.  Wood,  by  the  authors  of  to-night's 
paper,  and  by  Messrs.  Ford  and  Guthrie  in  their  recent  work, 
had  all  emanated  from  him  ;  which  at  any  rate  meant 
that  the  results  recorded  by  them  were  comparable. 
This  marking  was  a  convenient  method  of  expressing  an 
opinion  on  the  relative  values  of  flours  when  many 
were  being  tested,  but  it  was  empirical.  The  authors 
wanted  marks  for  shape  as  well  as  for  size,  but  he  was 
not  at  all  sure  that  was  necessary.  Baking  was  not  a 
precise  science,  and  the  most  careful  operator  was  some- 
times in  doubt  as  to  whether  he  had  used  the  right 
temperatures  and  followed  the  right  process,  or  whether 
certain  flours  wanted  some  form  of  "  yeast  food  "  or  not. 
He  had  in  some  fifty  or  sixty  cases  awarded  marks  in 
the  usual  method,  and  then  measured  the  loaves.  He 
found  that  the  marks  indicated  volume  within  a  small 
percentage  of  error.  Almost  all  the  flours  referred  to 
in  the  paper  were  well  known  and  thoroughly  tested, 
and  the  bakers'  marks  awarded  indicated  with  reasonable 
accuracy  the  opinions  which  capable  bakers,  working 
on  commercial  lines,  would  entertain  as  to  their  relative 
strengths.  As  regarded  shape,  that  was  largely  in  the  con- 
trol of  the  baker,  provided  he  had  the  advantage  of  repeated 
bakings  to  find  out  the  best  method  possible,  or  if  he 
could  make  laboratory  experiments  to  ascertain  before- 
hand the  proper  method  of  treating  the  flours  in  the 
bakehouse.  In  the  paper  which  he  read  before  the 
British  Association  at  Leicester  last  year,  he  said  that 
of  the  two  points  gas  making  and  gas  retention  the  latter 
was  by  far  the  more  important.  He  was  inclined  now 
to  say  that  it  was  all-important.  He  had,  by  water 
displacement,  measured  2  lbs.  3  ozs.  of  fermented  dough, 
moulded  into  the  shape  of  a  loaf  as  it  entered  the  oven, 
and  a  piece  of  unfermented  dough  of  the  same  weight, 
made   from   the   same    proportion   of   flour   and    water. 
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similarly  moulded  ;  and  had  found,  on  the  supposition 
that  the  difference  in  size  represented  the  gas  contained 
in  the  dough,  that  it  was  less  than  one  per  cent,  of  the 
total  gas  that  the  flour  was  capable  of  evolving  by 
fermentation  in  the  laboratory  under  standard  conditions, 
reproducing  bakehouse  conditions.  Not  long  ago  he 
conceived  the  notion  that,  instead  of  taking  either  the 
total  nitrogen,  or  the  nitrogen  less  the  soluble  nitrogen, 
or  the  percentage  of  dry  gluten,  or  the  gas-making  capacity, 
a  true  index  of  a  flour's  strength  might  be  obtained 
by  multiplying  total  nitrogen  by  c.c.'s  of  gas  evolved 
under  standard  conditions  ;  the  idea  being  that  the 
total  nitrogen  might  represent  roughly  the  gas-retaining 
power  of  the  flour.  He  found  that  this  worked  fairly 
well  but  with  a  very  big  "  if."  The  methods  adopted 
by  the  authors  were  open  to  criticism  so  long  as  they 
wanted  to  make  their  results  comparable  with  bakers' 
marks,  thus  : — If  5  per  cent,  of  yeast,  no  salt,  and  a 
temperature  of  40°  C.  were  employed,  a  totally  different 
result  would  be  obtained  as  compared  with  bakehouse 
practice,  viz.  : — \  per  cent,  yeast,  say  1  per  cent,  salt,  and  a 
temperature  of  say  25°  to  30°  C.  He  had  taken  a  series  of 
eight  flours  and  fermented  them  under  standard  conditions 
at  30°  C.  and  then  at  a  temperature  of  24°  C.  Two  cases 
would  illustrate  his  point.  A  flour,  which  in  the  first  case 
was  3  in  order  of  gas-making  capacity,  became  7  ;  and, 
alternatively,  a  flour  which,  was  No.  7  at  30°  C,  became 
No.  4  at  24°  C.  He  had  asked  himself  why,  if  gas  were 
of  so  little  importance,  he  should  not  try  to  make  bread 
in  an  hour.  A  baker  knew  perfectly  well  that  the 
maximum  sized  loaf  could  not  be  made  in  one  or  two 
hours,  but  for  experiment  he  had  tried  to  do  so,  using  a 
flour  which  had  yielded  a  maximum  sized  loaf  only  after 
about  12  hours'  fermentation.  At  the  end  of  2  hours, 
much  more  gas  had  been  evolved  than  was  required  to 
blow  it  up  to  its  full  size,  but  when  the  loaf  came  out 
of  the  oven  it  was  quite  small.  To  sum  up,  the  gluten 
had  to  be  got  ready  for  distension,  gas  was  needed  at 
every  stage  of  the  fermentation,  and  the  regularity  with 
which  it  was  given  off  was  more  important  than  the 
quantity.  With  the  exception  of  one  class  of  wheat, 
he  believed  that  flour  made  from  any  wheat  which  millers 
handled,  would  give  more  than  sufficient  gas  for  all 
practical  purposes,  and  weak  flours  evolved  as  much 
gas  as  strong  ones  ;  so  that  they  were  driven  to  consider 
more  than  ever  the  question  of  gas  retention.  His  idea 
as  to  obtaining  an  index  of  strength  by  multiplying 
nitrogen  by  gas  worked  very  fairly  well  for  some  time, 
but  he  came  across  a  flour  which  made  a  most  extra- 
ordinary quantity  of  gas  and  the  percentage  of  nitrogen 
was  good.  The  gluten  extracted  before  fermentation 
was  not  bad,  yet  that  loaf  was  a  miserable  loaf  in  all 
respects.  Mr.  J.  S.  Ford,  who  had  recently  read  a  paper 
before  the  Scottish  Section  of  the  Society,  discovered 
that  some  flours  contain  a  proteolytic  enzyme  which 
shows  a  distinct  effect  when  used  in  the  ordinary  gelatine 
test.  He  would  like  to  emphasise  the  point  that  nature, 
in  making  wheat,  was  more  concerned  with  the  repro- 
duction of  its  kind  than  in  feeding  human  beings.  Man 
had  discovered  that  wheat  yielded  a  particularly  good 
food,  but,  in  so  using  it,  he  perverted  it  from  its  original 
use.  One  heard  a  great  deal  about  wholemeal  bread, 
but  in  that  bread  one  ate  the  husk,  an  indigestible  woody 
fibrous  material,  which  nature  provided  as  a  protection 
for  the  food  of  the  baby  plant  underground.  So  these 
ferments  were  there  to  make  the  kernel  of  the  wheat 
available  as  food  for  the  young  plant.  They  might  do 
good  for  that  purpose,  but  they  might  be  bad  in  the 
hands  of  the  baker. 

Dr.  J.  A.  Voklcker  pointed  out  the  importance  of  the 
Hubject  to  agriculturists,  as  well  as  to  millers.  It  was 
well  known   1  li.it   certain  wheats,  grown  under   particular 

conditions,    produoed    grain    which    was    of     decidedly 

glutenous  nature  and  were  jrenerally  termed  "  strong 
wheats  ;  whilst  other  kinds  were  more  Starchy  in  character 
and  produced  "  weak  "  flours.  The  objeel  of  the  agri- 
culturist was  tocoinbinc  with  the  production  of  a"  Btrong  " 
wheat  a  sufficiently  lar^e  yield  to  be  remunerative  to  the 
grower,  and  in  this  lay  the  real  difficulty.  It  nii^ht  be, 
as  the  authors  had  stated,  that  a  kind  of  wheat  had 
been  found  which  retained,  when  grown  in  this  country, 


its  characteristics  of  strength  ;  but  it  had  not  yet  been 
shown  that  the  yield  was  sufficiently  large  to  enable 
the  crop  to  pay  the  farmer  to  grow. 

The  paper  contributed  by  the  authors  covered  a  wide 
field,  and  contained  the  record  of  much  work  upon  the 
chemistry  of  this  intricate  subject.  Notwithstanding 
this,  and  also  the  excellent  work  done  by  Prof.  Wood, 
of  Cambridge,  he  (Dr.  Voelcker)  could  not  help  feeling 
that  they  were  still  a  considerable  way  from  the  real 
solution  of  the  question. 

When  they  examined  the  tables  put  before  them,  he 
thought  they  could  not  come  to  a  satisfactory  conclusion 
as  to  the  points  on  which  the  "  strength  "  of  flour  really 
depended.  It  did  not  seem  that  either  in  the  "  diastatic 
power  "  or  in  the  "  maltose-yielding  capacity  "  was  the 
full  explanation  found. 

The  truth  was  that  the  authors,  as  also  Prof.  Wood, 
had  dealt,  in  their  contributions,  with  the  flour  after  it 
had  been  produced,  rather  than  with  the  conditions 
which  caused  it  to  be  what  it  was.  In  dealing  with 
the  differences  produced  by  keeping  the  flour,  by  the 
relative  amounts  of  water  used  in  the  doughing,  by 
the  presence  of  salts,  and  by  the  use  of  yeast,  one  was 
inclined  to  ask  whether  the  varying  results  obtained 
were  not  the  outcome  of  different  ways  of  manipulation 
rather  than  the  consequence  of  original  and  inherent 
differences  in  the  grain  itself,  according  as  whether  it 
was  "  hard  "  or  "  soft." 

He  (Dr.  Voelcker)  was  more  inclined  to  go  further  back 
and  to  lay  emphasis  upon  those  external  conditions 
which  were  known  to  exercise  an  influence  on  the  grain, 
and  to,  in  great  measure,  determine  its  characteristics. 
He  proceeded  to  instance  these,  illustrating  them  by 
the  results  of  experiments  at  the  Woburn  Experimental 
Farm.  Among  these  conditions  were  those  of  soil, 
maturity,  season,  climate,  and,  to  a  certain  ■  extent, 
manuring.  He  instanced,  in  particular,  the  effect  of  a 
hot,  dry  climate  as  seen  in  the  universally  "  hard " 
character  of  Indian  wheat,  and  asked,  in  view  of  the 
authors'  researches,  whether  one  was  to  conclude  that 
Indian  wheat  contained  more  of  the  desirable  enzymes 
than  did  English  wheat,  or  if  there  was  in  it  more  of 
those  constituents  which  gave  a  high  "  diastatic  power  " 
or  produced  much  maltose.  He  argued  that  the  real 
differences  were  in  the  grain  itself  and  had  been  impressed 
upon  it,  probably  from  the  early  period  of  germination, 
by  varying  soil  constituents  and  modified  subsequently 
by  external  conditions. 

In  conclusion,  he  instanced  a  recent  experiment  at  the 
Woburn  Experimental  Farm,  in  which  he  had  shown 
that  the  addition  of  magnesium  oxide  (MgO)  in  increasing 
quantities  to  the  ordinary  soil  of  the  farm  (a  light  sandy 
loam,  poor  in  lime)  was  able  to  gradually  change  the 
character  of  the  wheat  grain  from  starchy  to  quite 
glutenous.  This  did  not,  however,  happen  with  all 
compounds  of  magnesium,  the  sulphate,  for  instance, 
producing  no  such  effect. 

Mr.  A.  C.  Chapman  said  that  there  could  be  very 
little  doubt  that  the  physical  condition  of  the  gluten 
was  an  important,  if  not  the  most  important,  factor 
connection  with  the  "  strength  "  of  flour,  and  that  this 
was  largely  affected  by  the  nature  of  the  soluble  matters 
present  in  the  wheat.  Prof.  Wood  had  studied  the 
question  from  this  point  of  view,  and  it  would  probably 
be  found,  as  Dr.  Voelcker  had  hinted,  that  the  influence 
of  soil  on  the  strength  of  wheat  was  referable  to  the 
influence  which  certain  mineral  constituents,  taken  up 
by  the  grain,  excited  on  the  physical  character  of  the 
gluten.  The  effect  which  salts  in  solution  exerted  on 
gliadin  was  extraordinary,  and  the  same   was  true  of 

certain  other  proteins.  The  bearing  of  this  on  the 
important    question    of     gas   retention    was    obvious,    and 

in  hi*  opinion,  the  question  of  "  strength  "  was  much 
more  closely  connected  with  «,';is  retention,  than  with 
gas    production.      .Mr.     Humphreys    bad    referred    to    the 

important  question  of  the  regularity  of  uas  production. 

The  authors  had  made  considerable  reference  in  their 
paper  tO  the  question  of  diastatic  activity  and  to  the 
formation  of  maltose  during  doughing,  but  no  reference 
had  beon  made  to  the  spocific  character  of  the  yeast 
employed.     It  was  known  that  this  had  a  very  marked 
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influence  on  the  character  of  pa nary  fermentation; 
he  was  engaged  in  the  investigation  of  a  number  of  different 
species  and  races  of  yeast  from  that  point  of  view.  In 
some  cases  the  fermentation  started  almost  immediately 
and  proceeded  regularly,  whilst  in  others  the  commence- 
of  fermentation  was  relatively  very  slow,  but  of  a  very 
vigorous  and  rapid  character  when  once  it  had  started. 
He  hoped  at  a  later  date  to  be  able  to.  bring  before  the 
Society  some  information  on  this  aspect  of  the  matter. 

Mr.  Grant  Hooper  said  that  the  paper  presented  a 
comparison  of  analytical  results  with  what  might  be 
called  a  practical  or  empirical  standard,  and  he  should 
like  to  know  what  degree  of  uniformity  in  bakers'  marks 
would  be  attained  by  different  workers,  or  in  other  words, 
what  was  the  margin  of  error  as  regards  th,ese  marks  ? 
It  would  probably  be  agreed  that,  close  as  able  practical 
men  might  get  in  such  a  valuation  of  a  particular  loaf, 
yet  there  must  be  appreciable  variations  in  the  time 
and  temperature  of  baking,  the  activity  of  the  yeast,  etc. 
These  variations  would  result  in  differences  in  the  pro- 
duction of  gas  which  would  largely  influence  the  result. 
Turning  to  the  question  of  "  strength,"  he  suggested 
that  the  moditication  of  the  albumenoid  constituents  of 
the  grain  which  determined  whether  the  flour  would 
be  strong  or  weak  depended  on  the  history  of  the  wheat. 
If  grown  in  a  hot  climate  and  harvested  under  favourable 
circumstances,  it  seemed  to  him  that  the  grain  would 
not  have  been  in  a  condition  in  which  any  .modification 
of  the  albumenoid  constituents  would  be  likely  to  occur, 
but  in  other  cases  at  a  comparatively  early  stage  and 
perhaps  throughout  the  history  of  the  harvested  grain 
the  moisture  might  be  such  as  permitted  changes  in  the 
character  of  the  albumenoids  ;  and  so,  as  such  changes 
occurred  or  were  precluded  by  the  conditions,  might  it 
be  expected  that,  other  things  being  equal,  a  strong 
or  weak  flour  resulted. 

Dr.  E.  F.  Armstrong  remarked  that  some  of  Prof. 
Wood's  conclusions  and  possibly  his  numerical  results 
were  invalidated,  because  the  conditions  under  which 
he  worked  were  not  the  same  as  those  which  the 
baker  used  in  practice.  The  degree  of  strength  as  deter- 
mined by  baking  test  was  not  a  factor  of  such  accuracy 
as  they  could  wish  when  comparing  it  with  chemical 
results.  So  far,  workers  in  this  field  had  had  the  advantage 
of  Mr.  Humphries'  judgment  to  obtain  baking  marks  ; 
it  was  to  be  feared  that  if  the  flours  were  tested  by  anyone 
else  different  results  might  be  obtained.  An  important 
point,  which  the  authors  recognised,  was  that  some 
flours  changed  very  much  with  age.  Their  experiments 
had  extended  over  a  considerable  period,  and  he  should 
like  to  ask  if  the  bakers'  marks  quoted  were  arrived  at 
within  three  months  of  the  time  of  the  experiment, 
because  if  the  authors  had  relied  on  the  baking  figure 
supplied  by  Mr.  Humphries  six  months  before,  the  present 
baking  figures  might  be  very  different,  and  invalidate 
the  accuracy  of  some  of  their  conclusions.  In  bread- 
making  a  series  of  enzymes  were  at  work  which  symbioti- 
cally  acted  and  gradually  degraded  wheat  starch  down 
to  the  glucose  which  was  fermented  to  gas  by  the  yeast. 
The  novel  point  in  the  authors'paper  was  to  draw  attention 
to  the  presence  of  a  liquefying  enzyme.  There  was 
always  a  large  excess  of  gas  produced  during  fermentation 
and  it  was  the  gas  retention  which  was  of  greatest  im- 
portance. Prof.  Wood,  basing  his  work  on  Prof.  Hardy's 
well-known  investigation  of  colloids,  pointed  out  the 
enormous  influence  that  small  quantities  of  salts  and 
acids  had  on  gluten.  Long  before,  it  had  been  known 
to  workers  in  the  field  of  enzymes  that  small  quantities 
of  acids  and  salts  had  an  extraordinary  effect  on  enzymic 
action.  The  point  was  such  a  difficult  one  practically 
that  it  had  been  taken  as  one  of  the  burdens  which  workers 
in  this  field  had  to  bear,  and  was  more  or  less  silently 
passed  over  in  the  published  work.  Now,  enzymes 
were  to  be  regarded  as  colloids,  and  if  that  was  the  case, 
their  activity  might  be  modified  by  the  presence  of  salts 
and  acids.  Accordingly,  the  quantity  and  nature  of 
the  crystalloid  bodies  present  in  flour  would  very 
materially  modify  the  character  of  the  gluten,  and  the 
activity  of  the  enzymes,  and  bring  about  variations  in 
the  gas  production,  also  in  the  structure  of  the  gluten, 
and  in  its  power  to  retain  gas. 


Mr.  W.  H.  Rawles  said  that,  so  far  as  "  strength  " 
was  concerned,  flour  had  to  be  valued  by  the  practical 
baker's  method  of  baking  a  loaf,  no  chemical  method 
at    present  known  being  reliable. 

The  hypothesis  advanced  by  the  authors  in  their  paper, 
in  which  only  single  flours  were  considered,  that  varia- 
tions in  strength  were  due  to  differences  in  enzymic 
activity  did  not  appear  to  him  to  agree  with  the  results 
obtained  by  blending  flours.  If  it  were  so,  the  product 
obtained  by  mixing  equal  quantities  of  a  weak  with  a 
strong  flour  would  have  the  mean  strength  of  its  two 
components,  since  diastatic  activity  apparently  only 
varied  in  degree,  not  kind  ;  whereas  he  had  always  found 
both  in  the  laboratory  and  in  the  factory,  in  connection 
with  biscuit-manufacture  that  the  "  strength "  of  a 
blend  was  far  greater  than  the  mean  of  its  components, 
and  in  some  cases  practically  as  strong  as  the  strongest 
flour  in  the  mixture.  This  did  not  seem  to  be  accounted 
for  by  this  enzymic  hypothesis,  but  to  be  due  more  to 
a  chemical  combination  of  the  gluten  constituents.  Had 
the  authors  investigated  blends  of  flour,  having  due 
regard  to  the  values  obtained  with  their  individual 
components  ? 

Dr.  L.  T.  Thorne  said  that  in  carrying  out  experiments 
on  this  subject  he  had  noticed,  as  Mr.  Chapman  said, 
the  influence  of  the  different  races  of  yeast,  but  he  also 
noticed  very  markedly  the  effect  of  the  state  of  activity 
of  the  yeast  and  especially  of  its  state  of  aeration.  Where 
yeasts  were  properly  active  and  sufficiently  aerated 
there  was  a  more  regular  evolution  of  gas,  accompanied 
at  the  same  time  with  a  more  efficient  result  from  the 
bakers'  point  of  view. 

Mr.  A.  Gordon  Salamon  wrote  that  he  had  made  a 
number  of  experiments  which  proved  that  the  fatty  matter 
of  the  flour  exercised  an  enormous  influence  upon  the 
size  of  the  loaf.  Also  that  the  viscosity  of  the  fatty 
matter  varied  within  very  wide  limits  with  the  age  and 
the  variety  of  the  wheat  flour.  The  fatty  matter  of 
wheat  flour  was  very  uniformly  diffused  throughout, 
and,  although  it  amounted  to  so  small  a  proportion  by 
weight,  its  presence  materially  affected  the  process  of 
panification.  He  had  treated  large  samples  of  flour  with 
ether  in  order  to  extract  this  fatty  matter,  and  if  a  loaf 
from  wheat  flour  free  from  the  fatty  matter  were  made 
in  the  same  manner  as  a  similar  loaf  containing  the  fatty 
matter,  the  one  from  which  the  fatty  matter  had  been 
extracted  was  very  much  larger,  and  the  vesicles  also 
were  very  much  larger  than  the  fat-containing  flour 
loaf.  It  was  easy  to  understand  the  resistance  offered 
to  the  passage  of  gas  by  a  fatty  menstruum.  This 
resistance  would,  of  course,  vary  with  the  viscosity  of 
the  fatty  matter. 

The  Authors,  in  reply  to  Mr.  Humphries,  said  that 
the  method  for  measuring  the  gas  formed  during  doughing 
was  substantially  the  same  as  that  described  by 
Professor  Wood.  The  yeast  rate  was  2\  per  cent.  ;  not 
5  per  cent.  It  would  be  impossible  to  reproduce  bakehouse 
conditions  in  the  laboratory.  Temperature  and  the 
amount  of  yeast  added  would  obviously  influence  gas 
production,  but  the  authors'  object  was  to  obtain  results 
that  compared  with  one  another,  and  upon  which  they 
could  base  conclusions.  H  the  marks  assigned  by 
Mr.  Humphries  were  based  on  the  behaviour  of  each  flour 
under  its  own  optimum  conditions  as  to  temperature 
and  yeast  rate,  etc.,  etc.,  then  no  laboratory  experiments 
could  ever  be  comparable  with  these  marks  when  a  series 
of  flours  were  treated  side  by  side  under  standardised 
conditions  as  must  necessarily  be  the  case  in  work  of 
this  kind.  Their  experimental  results  showed  that  they 
by  no  means  claimed  that  gas  production  followed  bakers' 
marks. 

Dr.  Voelcker  raised  several  points  of  interest.  As 
an  agricultural  chemist  he  would  naturally  attach  great 
importance  to  soil  and  climatic  conditions.  He  asked 
whether  such  conditions  were  not  connected  with  those 
differences  which  constitute  the  distinction  between 
weak  and  strong  flours.  This  was  not  within  the  scope 
of  the  authors'  investigation  ;  all  they  had  attempted 
was  to  take  certain  flours  which  had  specific  characteristics 
and  to  find  data  which  could  be  correlated  with  their 
behaviour    in    the    bake-house.     Before,    however,     that 
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could  be  done  it  was  necessary  to  ascertain  what  chemical 
and  physical  properties  of  flours  were  capable  of  measure- 
ment. Whilst  fully  aware  that  different  races  of  yeasts 
possess  varying  fermentative  energies,  the  authors 
thought  it  desirable  to  use  the  ordinary  baker's  yeast. 
The  same  yeast  had  been  used  in  all  their  experiments 
and  its  constancy  of  fermentative  energy  had  been  checked 
and  verified.  The  baking  marks  were  apportioned  by 
Mr.  Humphries  some  time  before  the  gas  production 
experiments  were  carried  out.  It  had  not  been  possible 
to  have  them  redetermined  except  in  one  case  and  in 
this  the  value  was  unaltered.  This  point  would  be  borne 
in  mind  in  the  continuation  of  their  work.  The  laboratory 
behaviour  of  blends  of  flours  had  not  been  studied  although 
the  authors  were  quite  aware  that  the  bakehouse  results 
when  working  with  mixtures  did  not  agree  with  the  mean 
values  that  might  be  expected.  They  submitted  that  so 
far  from  this  being  against  the  enzyme  theory,  it  was  a 
result  that  was  only  explicable  by  assuming  the  truth  of 
that  theory.  Mere  physical  qualities  of  mixed  flours 
would  average  out  to  a  mean  resultant,  but,  taking  into 
consideration  the  characteristic  nature  of  enzymes,  what 
was  to  be  expected  would  be  the  great  modification  of 
one  flour  by  a  mere  trace  of  a  suitable  enzyme  contained 
in  another. 


New  York  Section. 

Meeting  held  at  Chemists''  Club  on  March  20,   1908. 

MR.     GEORGE    C.    STONE    IN    THE   CHAIR. 

CITY   REFUSE   AND   ITS   DISPOSAL. 

BY    H.    DE   B.    PARSONS. 

City-waste  materials  may  be  divided  into  three  parts  : 
sewage ;  city  refuse ;  and  trade  refuse.  These  may 
be  further  subdivided  as  in  Table  I. 

Table  I. 

Classification  of  city  wastes. 


Sewage 


(  Liquid  and 
\      Semi-liquid 
I      Refuse 


City 
Refuse 


Household  , 
Refuse 


Garbage 


Ashes 


Rubbish 


Street 

Refuse 


Street 

Sweepings 


Dead 
Animals 


Snow 


Trade 

Refuse 


f  House  sewage. 

I  Street,  roof,  and  area 

I      drainage. 

I  Night-soil. 

("Animal  matter, 
j  Vegetable  matter. 
I  Meat  and  bones. 
I  Fruit. 

i  Steam  ashes. 
<  Household  ashes. 

,  Paper. 

Wooa. 
I  Rags  and   bedding. 
J  Leather  and  rubber. 
I  Metals. 

Bottles,  glass,  and 
I      crockery. 
^■Sweepings  from  buildings. 

Animal  manure. 
|  Pavement  dirt. 
I  Droppings  from  carts. 
"j  Materials    from     building 
construction. 
Rubbish  and  leaves. 


(-Cellar  excavations. 

Materials     from    building 
construction. 

Stable  manure. 

Market  offal 

Slaughter-house  offal. 
I  Dead  animals. 


The  total  refuse,  excluding  snow  ami  dead  animals, 
collected  in  the  year  1900  by  city  and  permit  carta  from 
the  iive  boroughs  of  Greater  New  York  amounted  to 
."{,15!),  182  tons.  The  average  quantities  of  refuse  collected 
yearly  per  capita  in  Greater  New  York  are  given  ^iu 
Table  II. 


Table  II. 

Average  yearly  collection  of  refuse  per  capita. 


Pounds. 

Yards. 

Percentages. 

By  weight. 

By  volume. 

Street-sweepings  . . 

181 

936 

93 

260 

0-163 
0-862 
0-650 
0-256 

12-31 

63-68 

6-33 

17-68 

8-45 
44-64 
33-65 
13-26 

Total  refuse    . 

1470 

1-931 

100-00 

100-00 

The  average  weights  of  the  different  classes  of  refuse, 
as  collected  in  the  Boroughs  of  Manhattan  and  the  Bronx, 
City  of  New  York,  are  :  Garbage,  1110  lb.  per  cubic  yard  ; 
ashes,  1086  lb.  per  cubic  yard ;  rubbish,  143  lb.  per 
cubic  yard  ;  street-sweepings,  1016  lb.  per  cubic  yard. 
The  weights  per  cubic  yard  of  these  materials  as  collected 
in  the  other  boroughs  vary  to  some  extent.  The  greatest 
difference  is  noted  in  the  unit  weight  of  street-sweepings, 
which  from  macadam  roads  are  heavier  than  those  from 
asphalt  or  stone  block  pavements. 

Methods  of  disposal. — There  are  six  generally  recognised 
ways  for  disposal  of  refuse,  some  of  which  are  limited 
to  one  or  more  of  the  subdivisions  of  Table  I.     These 


Methods. 

1.  Dumping  on  land. 

2.  Dumping  into  water. 

3.  Ploughing  into  soil. 

4.  Feeding  to  swine. 

5.  Reduction  process. 

6.  Incineration. 


Applicable  to 
All  subdivisions. 
All  subdivisions. 
Garbage  and  street-sweepings. 
Garbage. 
Garbage. 

All  subdivisions  (except  steam 
ashes). 

1.  Dumping  on  land. — Where  primary  separation  is 
in  force,  ashes,  with  or  without  street-sweepings,  can 
be  used  to  reclaim  land  where  a  combined  collection 
would  be  decidedly  objectionable.  In  such  case,  the 
garbage,  rubbish,  and  sweepings  have  to  be  dealt  with 
separately. 

2  Dumping  into  water. — All  classes  of  refuse  could 
be  dumped  into  water  provided  that  the  water  is  large 
enough  in  volume  to  dilute  and  scatter  those  portions 
which  float,  and  deep  enough  to  permit  the  heavier 
portions  to  sink  without  interfering  with  channels  or 
navigation.  Unless  there  be  an  almost  uniform  current 
away  from  the  neighbouring  shores,  this  method  cannot 
be  recommended,  and,  where  in  use,  efforts  are  made  to 
abandon  it  in  favour  of  some  other. 

3.  Ploughing  into  soil. — This  method  is  only  applicable 
to  garbage,  and  possibly  to  street-sweepings.  The  soil 
should  be  sandy  and  the  farm  area  large.  The  hauls 
will  be  necessarily  long,  and  it  requires  the  primary 
separation  system  for  collection.  It  is  inapplicable  to 
cold   climates   where   the   ground   freezes. 

4.  Feeding  to  swine. — This  is  a  method  only  applicable 
to  fresh  garbage,  unmixed  with  other  refuse.  It  is  seldom 
considered  for  large  cities. 

5.  Reduction. — These  processes  consist  of  some  method 
of  "  rendering  "  the  garbage,  by  which  the  oil  and  grease 
are  extracted,  leaving  a  residue  called  "  tankage."  It 
is  only  applicable  to  garbage  practically  freed  from 
rubbish,  and  can  only  be  adopted  by  largo  cities,  for, 
unless  there  be  sullicicnt  garbage,  the  first  cost  is 
prohibitive.  Furthermore,  it  is  only  profitable  when 
the  garbage  is  rich  in  grease,  which  is  one  reason  why 
it  has  not  been  more  generally  adopted  by  the  southern 
cities  of  the  United  States.  The  best  known  systems 
arc  the  Arnold,  using  live  steam  [or  melting  and  eooking  ; 
the  Merz  and  the  Simonin,  using  a  solvent  like  naphtha 
and  benzine. 

The  oil  and  grease  are  sold  at  a  price  varying  from 
2  to  4£  cents  per  pound.  The  eiude  oil  is  refined  by 
the  purchasers  and  used  for  commercial  purposes.  Its 
chief  constituents  are  glycerin,  stearine,  :uu\  red  oil. 

The  tankage,  when  dried  and  ground,  is  odourless 
and  dark  brown  in  colour        It  is  sold  as  a  base  for  the 
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manufacture  of  commercial  fertilizers,  and  the  principal 
market  is  in  the  Southern  States.  The  price  is  based 
on  the  "  units  "  of  ammonia  which  it  contains  and  its 
freedom  from  grease,  and  is  variable.  The  tailings,  or 
discarded  tankage,  are  generally  burned  in  the  plant 
for  fuel. 

An  approximate  average  working  analysis  of  a  reduction 
works  is  : — 


Per  cent, 
by  weight. 


Water  and  factory  losses 

Grease  (and  oil) 

Tankage    

Tailings  


The  first  cost  of  a  reduction  plant  is  large,  on  account 
of  the  expensive  machinery  required  ;  and  the  cost  of 
operation  and  maintenance  is  high,  because  of  the  labour, 
fuel,  wear  and  tear  on  the  machinery  and  the  corrosive 
action  of  the  acetic  and  other  acids  produced  during 
certain  stages  of  the  process.  In  general,  reduction 
plants  are  not  self-supporting,  even  if  the  garbage  is 
delivered  free  at  the  works.  In  Cleveland,  Ohio,  a 
reduction  plant  is  used  by  the  municipality,  and  it  is 
the  only  plant  foi  which  the  financial  details  are  available. 
The  works  are  about  self-supporting  when  the  garbage 
is  delivered  to  the  plant  without  charge  and  when  grease 
can  be  sold  for  at  least  4  cents  per  pound.  In  cities 
where  such  works  are  successfully  worked  by  contract, 
a  bonus  is  paid  for  the  reduction. 

The  advantages  of  reduction  are  : — 

1.  The  organic  or  putrescible  matter  of  the  garbage 
is  converted  into  grease  and  tankage,  which  are  harmless. 
Therefore,  the  garbage  can  be  cared  for  in  a  sanitary 
manner. 

2.  It  saves  components  which  have  a  commercial  value. 

3.  With  a  properly  designed  and  carefully  worked 
plant,  the  process  need  not  be  a  nuisance,  and  its  adoption 
adds  a  manufacturing  industry  to  the  city. 

The  disadvantages  are  : — 

1.  Expensive  machinery  and  apparatus  with  large 
costs  for  renewals  and  repairs. 

2.  The  offensive  odours  that  are  apt  to  be  given  off 
require  expense  to  prevent  an  annoyance. 

3.  As  the  works  have  to  be  situated  at  some  distance 
from   the   city,   haulage   is   an   important   faetor. 

4.  Requiring  skilled  labour,  there  is  some  danger  of 
strikes. 

5.  The  garbage  must  be  separately  collected.  There 
will  always  be  some  foreign  material,  tin  cans  and  the 
like,  which  requires  sorting  out  at  the  works. 

6.  There  is  usually  but  one  plant,  as  a  number  of  small 
plants  would  not  pay.  The  whole  system,  therefore, 
would  be  crippled  by  fire  or  by  any  other  cause  that 
would  stop  the  plant. 

7.  The  process  provides  for  the  garbage  only,  leaving 
the  remaining  refuse  to  be  treated  otherwise 

Incineration. — Garbage  cannot  be  incinerated  alone 
unless  previously  dried  or  unless  a  fuel  is  used.  It  requires 
about  one  pound  of  average  coal  (10,000  B.t.u.)  to 
incinerate  eight  pounds  of  raw  New  York  garbage. 
There  is  no  advantage  in  incinerating  ash  collections 
alone,  as  the  expense  would  probably  exceed  the  gain. 
It  may  be  practicable  at  some  future  time  to  separate 
the  coal  and  cinders,  and  such  a  process  has  been  proposed 
but  not  tried  on  a  sufficiently  large-scale  to  warrant  any 
predictions  as  to  success.  Rubbish  burns  readily  and 
produces  great  heat.  Some  difficulties  have  been 
experienced  by  the  production  of  slag.  Street-sweepings 
from  the  better  paved  and  centrally  located  streets 
will  burn,  as  ordinarily  collected,  without  the  addition 
of  other  fuel,  particularly  as  they  contain  a  large  amount 
of  rubbish.  When  different  classes  of  refuse  are  mixed, 
the  aggregate  is  self-combustible,  the  coal  and  cinder 
in  the  ashes  and  the  rubbish  supplying  the  fuel  required 
to  dry  the  garbage  and  street-sweepings. 


Sanitary  incineration  requires  a  high  temperature 
not  only  to  destroy  offensive  matter  but  to  make  the 
escaping  gases  innocuous.  The  average  temperature  in 
the  combustion  chamber  should  be  at  least  1,500°  F. 

The  residue  from  incineration  of  mixed  refuse  amounts 
on  an  average  to  about  33  per  cent,  by  weight,  or  60  per 
cent,  by  volume.  The  volume  at  the  destructor  is  large 
on  account  of  the  spaces  between  the  clinkers,  but  when 
placed  in  a  dump  the  volume  is  less,  as  the  fine  ash  and 
dust  work  into  the  spaces.  The  heat  may  be  utilised 
for  power,  and  the  clinker  and  ashes  for  brick-making, 
concrete-mixing,  and  for  filling.  It  would  be  possible 
to  press  crude  garbage  and  drain  off  some  15  per  cent, 
of  the  water  beforehand,  but  this  would  add  complications 
and  might  not  pay  in  some  places.  On  the  other  hand, 
it  might  render  incineration  possible  in  places  where  the 
other  classes  of  refuse  are  not  fully  collected  or  not 
found  in  quantity.  In  order  to  obtain  high  temperatures 
in  the  furnace,  artificial  draught  should  be  used.  One 
of  the  advantages  of  the  plenum  system  for  artificial 
draught  over  any  form  of  induced  or  vacuum  draught  is 
the  preventing  of  an  inrush  of  cold  air  to  chill  the  furaaco 
when  the  doors  are  opened  for  firing,  and  the  use  of 
loose-fitting  fire  doors,  which  are  more  easy  to  operate 
than  tight-fitting  doors  required  for  the  induced  systems. 
The  draught  pressure  varies  from  J- inch  to  3  inches  of 
water  pressure,  but  should  not  be  too  great,  as  holes  are 
apt  to  be  burned  in  the  fuel-bed  and  the  stoking  requires 
too  constant  attention.  Probably  a  1  or  1|  inch  pressure 
is  sufficient,  but  the  best  pressure  should  be  determined 
by  experience  for  each  locality.  The  air  supply  in  the 
blast  should  be  about  46  cubic  feet,  or  3£  pounds  per 
pound  of  average  mixed  refuse.*  Many  furnace  designers 
prefer  a  steam  jet  to  an  air  blast,  and  both  systems  have 
their   advantages. 

In  America  the  failures  have  been  chiefly  due  to  incorrect 
designs  of  furnaces,  large  grates,  slow  combustion,  low 
temperatures,  too  much  reliance  on  stoking,  and 
inexperienced  firemen.  Unless  high  temperatures  are 
generated  in  the  furnace  cell,  the  garbage  mass  will  be 
subjected  to  frying  rather  than  to  cremation,  and  odours 
are  sure  to  be  discharged  from  the  stack.  The  furnace 
should  be  designed  only  after  careful  study  of  successful 
plants.  Owing  to  the  high  temperatures  maintained, 
the  fire-brick  work  should  be  laid  up  with  freedom  for 
expansion.  The  fire-bricks,  according  to  the  experience 
of  George  Watson,*  should  be  laid  with  very  close  joints, 
and  consist  of  from  60  to  70  per  cent,  of  silica,  with  30 
to  40  per  cent,  of  alumina.  While  a  little  iron  is  harmless, 
potash  and  soda  tend  to  act  as  a  flux,  and  should  be 
present  only  in  small  quantities. 

The  advantages  of   incineration  are  : — 

1.  When  properly  worked,  it  destroys  all  organic 
matter  and  offensive  gases  and  reduces  to  ash  all  garbage, 
ashes,  rubbish  and  street-sweepings. 

2.  The  collections  of  ashes,  rubbish  and  street-sweepings 
furnish  the  fuel.     Garbage  will  also  burn  after  drying. 

3.  Some  revenue  can  be  obtained  from  the  heat 
generated  through  its  conversion  into  power. 

4.  The  system  is  sanitary,  as  fire  is  a  sure  destroyer 
of  all  germ  life. 

5.  The  hauls  can  be  short,  as  a  number  of  incinerators 
can  be  built  and  worked  to  advantage. 

6.  Civic  authorities  can  work  these  plants  better 
than  reduction  works,  as  they  are  more  simple  and  less 
commercial. 

7.  No   necessity   for   separate   collections. 

8.  As  a  number  of  plants  can  be  built,  the  risk  of 
interference  by  fire  or  other  causes  of  stoppage  is  reduced. 

The  disadvantages  are  : — 

1.  The  necessity  of  having  expert  firemen,  and  of 
exercising  great  care  to  make  the  incineration  satisfactory. 

2.  When  not  properly  designed  or  worked,  incineration  - 
plants  emit  objectionable  odours  and  dust. 

Fuel  values. — Table  III.  gives  approximate  calorific 
values  for  the  different  classes  of  refuse,  as  collected  in 
New  York,  and  may  be  taken  as  representative  of  a 
large  American  city  in  the  Northern  States. 


*  George  Wataon,  Trans.  Amer.  Soc.  M.  E.,  25, 1904. 
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Table  III. 

Approximate  calorific  values  of  refuse  in  B.  t.  u. 
per  pound. 


I     Material  as 
Dry  material.  I       collected 

[including  water. 


Garbage 

Ashes 

Rubbish 

Street -sweepings 


In  a  mixed  collection,  these  classes  are  found  in  about 
the  following  proportion,  so  that  the  combined  calorific 
value  would  be  approximately  determined  by  the  following 
calculation. 


Percentage  collected 
by  weight. 

Calorific  value. 
B.t.u. 

Garbage 

Street-sweepings 

12-3 

63-7 

6-3 

17-7 

221 

1646 

409 

637 

Total    

100-0 

2913 

This  calorific  value  is  about  one  quarter  of  that  of 
coal.  If  a  ton  of  coal  is  worth,  say,  §3.00,  then  the 
mixed  refuse  would  be  worth  about  $0.75  per  ton,  less 
the  additional  cost  of  the  handling  of  the  refuse.  One 
cubic  yard  of  mixed  refuse  weighs  about  960  pounds  and 
of  coal  about  1300  pounds,  that  is,  the  bulk  of  the  refuse 
is  about  one-third  more  than  that  of  coal  for  equal  weights. 
In  the  same  way  the  efficiency  of  the  furnace  for  burning 
refuse  is  less  than  that  for  coal,  when  considered  as  a 
heat  generator.  Rubbish  collections  in  New  York  have 
been  biirned  on  a  large  scale  and  accurate  data  obtained. 
(See  Transactions,  American  Society  of  Civil  Engineers,  57, 
1906.)  Trials  were  made  in  December,  1905,  to  determine 
the  rate  of  evaporation  of  water  per  pound  of  rubbish 
burned,  and  the  results  were  an  equivalent  from  and  at 
212°  F.  of  1-64  pounds  and  2-16  pounds.  Subsequently, 
other  trials  were  made  by  different  observers,  which 
gave  equivalent  water  evaporations  of  2*28  pounds, 
2-29  pounds  and  2T7  pounds,  respectively,  per  pound 
of  rubbish. 

The  Borough  of  Westmount,  Canada,  has  a  mixed 
refuse  destructor  plant,  which  is  worked  in  connection 
with  the  municipal  electric  lighting  station.  The  average 
result,  extending  over  a  period  of  eight  months,  was  that 
2,000  pounds  of  refuse  were  equivalent  to  283  pounds 
of  coal.  An  evaporation  trial,  made  in  May,  1906,  gave 
an  average  equivalent  evaporation  of  1  -36  pounds  of 
water  per  pound  of  refuse.  The  equivalent  evaporation 
as  repoited  by  J.  T.  Fetherston  for  eighteen  European 
destructor  plants,  were,  maximum  2-66  pounds,  minimum 
0-88  pounds,  and  average  1-62  pounds  of  water  per  pound 
of  refuse.  These  are  gross  evaporations,  and  in  order 
to  obtain  the  net  useful  strain  produced  for  power  purposes 
it  is  necessary  to  deduct  that  used  for  the  forced  draught 
apparatus. 

Disposal. — The  costs  of  incineration  are  not  easily 
obtainable,  because  the  figures  are  not  always  reported, 
and  when  reported  are  not  on  the  same  basis  and  are. 
therefore,  not  comparable.  Furthermore,  there  are  very 
few  high  temperature  incinerating  plants  in  America, 
The  heat  generated  is  unquestionably  a  valuable  asset, 
but  it,  should  always  be  treated  as  a  by-produel.  The 
object  of  an  incinerating  plant  should  be  primarily  to 
destroy  the  combustible  portion  of  the  refuse,  and  to 
reduce  the  several  kinds  to  ash,  thus  leaving  but  one 
grade    Of    material    to    be    handled    for    final    disposition, 

which  is  suitable  for  land  Idling  and  other  purposes. 
Closely  associated    with   economy   is  the   question   of 

haulage.      If  the  collection  carts  have   long   hauls  to  1h<' 

central  receiving  stations,  it  means  the  maintenance  of  a 
large  staff  of  men.  horses  and  oaits.      The  hauls,  therefore. 


should  be  as  short  as  possible,  which  can  be  secured  by 
dividing  the  municipality  into  districts  and  placing  in 
each  district  a  receiving  station.  The  ideal  system 
would  treat  the  material  in  these  receiving  stations, 
simply  leaving  the  removal  of  the  residue  to  the  place  for 
final  disposition. 

Garbage  could  not  be  treated  by  the  reduction  process 
in  this  way,  as  the  reduction  plants  are  not  economical 
in  small  units,  and  are  liable  to  be  offensive.  Where 
the  reduction  process  is  adopted,  a  system  of  primary 
separation  allows  the  garbage  alone  to  have  the  long 
haul  to  the  reduction  works,  while  other  refuse  could 
be  delivered  to  the  central  stations  and  have  the  benefit 
of  the  short  haul. 

In  comparing  methods  on  a  basis  of  costs  of  maintenance 
and  working,  it  is  proper  to  include  in  the  costs  the  disposal 
of  all  the  city  refuse.  Some  methods  can  treat  one,  two, 
or  more  of  the  subdivisions,  while  other  can  handle 
but  one. 

The  following  items  of  cost  will  be  found  of  interest. 

Cost  of  collection,  City  of  New  York,  1 906. 
Garbage,  ashes,  rubbish  and  street  sweepings. 


Total  cost 

City  cart  loads  . . . 
Cost  per  cart  load 


Manhattan  and 
The  Bronx. 


$1,744,300 

1,747,871 

$0-999 


Brooklyn. 


8772,900 

630,000 

$1-225 


Cost  of  final,  disposition,  City  of  Neu>  York.,  1906. 
Garbage,  ashes,  rubbish  arid  street-sweepings. 


Manhattan  and 
The  Bronx. 


Brooklyn. 


Total  cost 

Cart  loads 

Cost  per  cart  load 


8815,300 

2,313,286 

$0-352 


$468,800 

738,056 

SO-635 


Manhattan  and  The  Bronx. 


Garbage. 

Ashes,  rubbish 

and 
street-sweepinga. 

$218,300 

250,260 

$0-873 

$582,200 

2,043,724 

$0-285 

Cost  of  incineration,   mixed   refuse,    Westmount,   Canada. 
Including  operation,   repairs,   rents  and  taxes,   1907. 


Sinking  Fund  and  Depreciation. 

Without. 

With. 

Incineration,  one  ton  .... 
Revenue  from  steam    .... 
Net  cost  of  incineration    . 

$ 

1-08 
0-58 
0-50 

t 
1-34 
0-58 
0-76 

COLLECTION  AND  FINAL    DISPOSITION  OF  CITY 
WASTES   i:V  THE  NEW   5TORK  DEPARTMENT 

OF    STUKKT   CLKAMXC. 


BY     EDWARD    D.    VKUY. 


The    work   of  the    Department  of  Street  Cleaning,  so 
far  as  it  applies  to  the  wastes  of  the  city,  is  described  in 
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-<•■  turn  ">;u  of  the  (.'barter  of  the  Greater  (,'ity.  as  follows  : 

'"  The  Commissioner  of  Street  Cleaning  shall  have 
UUN  ami  control  :  1.  Of  the  sweeping  and  cleaning 
of  the  streets  of  the  Boroughs  of  Manhattan.  The  Bronx 
ami  Brooklyn,  ami  of  the  removal,  or  other  disposition, 
i-  o!t«n  as  the  public  health  and  the  use  of  the  streets 
require,  of  ashes,  street  sweepings,  garbage,  and  other 
light   refuse  and  ruhhish    .  .  .  .  " 

The  Department  serves  a  population  of  approximately 
4.2(H). (loo,  covering  an  arra  of  140  square  miles  :  eleans 
1..S2  miles  of  streets  having  a  surface  of  approximately 
23,471,839  square  <  Bids,  and  in  the  year  1907  the  wastes 
collected  and  finally  disposed  of  were  :  2,493,069  cart- 
loads of  ashes,  approximately  2. 500,000  tons  ;  314,484 
cartloads  of  garbage,  321,500  tons  ;  and  314.455  cart- 
loads of  ruhhish.  157,260  tons.  For  the  collection  and 
street  cleaning  service,  the  Borough  of  Manhattan  is 
divided  into  5!>  sections,  having  a  Foreman  and  Assistant 
Foreman  in  charge,  anil  these  sections  are  grouped  into 
II  districts,  each  under  the  charge  of  a  District  Super- 
intendent ;  the  Borough  of  The  Bronx  has  6  .sections  and 
2  districts  similarly  officered  ;  and  the  Borough  of  Brook- 
lyn 40  sections  and  S  districts.  Over  all  this  work  there 
i-  a  General  Superintendent  and  an  Assistant  General 
Superintendent. 

The  paved  and  macadamized  streets  of  the  three 
lioroughs,  excepting  such  as  are  under  the  jurisdiction  of 
the  Department  of  Parks  and  the  Department  of  Docks 
and  Ferries,  are  cleaned  by  the  uniformed  force  of  the 
Department.  The  material  collected  consists  of  manure, 
traffic  detritus,  soot,  dust,  and  miscellaneous  litter. 
The  larger  part  of  the  work  is  done  by  2800  sweepers, 
who  collect  the  material  for  the  ash  carts.  Horse  propelled 
machine  brooms  have  now  been  added  and  when  used, 
in  conjunction  with  sprinkling  wagons  in  gangs  of  three, 
following  each  other  and  overlapping  each  other's  path, 
give  a  result  fairly  effective. 

Ho>e  washing  is  resorted  to  in  certain  streets  where 
necessary.  Recently,  nine  flushing  machines,  which 
deliver  water  at  the  proper  angle  and  under  pressure,  have 
been  adopted  by  the  Department  for  night  work.  As 
water  is  admitted  to  be  the  best  vehicle  for  cleaning  the 
pavements,  a  system  of  flushing  machines  in  conjunction 
with  hand  collection,  seems  to  be  the  solution  of  the 
problem,  and  is  being  studied  carefully  by  the  Commis- 
sioner. 

Collection  of  ashes,  street  sweepings  and  garbage  are 
made  by  the  Department  force  of  1600  drivers,  in  carts 
constructed  of  steel  with  canvas  cover,  and  containing 
1-55  cubic  yards  water  measure,  which  carry  2  cubic  yards 
with  sideboards  on,  excepting  wrhen  snow  impedes  the 
traffic.  Collection  of  garbage  is  made  daily  for  sanitary 
reasons  ;  of  ashes  daily  or  as  often  as  possible,  subject 
to  the  abilitv  of  the  force  to  perform  the  work.  Rubbish 
is  collected  by  carts  specially  constructed  for  the  purpose 
and  holding  ~\  cubic  yards,  which  carts  call  on  notice, 
eiven  by  the  householder  exposing  a  card.  Materials  to 
be  collected  are  by  the  ordinance  commanded  to  be 
placed  without  the  building  and  within  the  stoop  or  area 
line,  for  the  reason  that  where  collectors  are  allowed  to 
enter  residences  for  this  puryiose  delay  is  caused  for  various 
reasons,  and  the  collecting  of  gratuities  is  not  so  probable 
where  the  collector  is  in  the  open. 

In  the  Boroughs  of  Manhattan  and  The  Bronx  the 
materials  collected  are  ridden  to  water  front  dumps  on  the 
Fast  and  North  Rivers,  which  arc  distant  from  each  other 
from  f  of  mile  to  If  milts,  except  in  the  case  of  the  upper 
west  side  of  Manhattan,  where  the  distance  is  4\  miles, 
made  necessary  from  a  prohibitory  law  concerning  this 
at  the  request  of  a  local  association  which 
objected  to  the  dumps  as  unsightly  structures.  At  these 
dumps  the  materials  are  clumped  upon  scows — the  ashes, 
street  sweepings  and  rubbish  on  one  scow,  and  the  garbage 
ujKjn  another.  The  scows  for  allies  and  rubbish  are 
owned  or  hired  by  the  City  of  Xew  York.  The  garbage 
■COWS  are  the  property  of  the  Contractor  for  Final  Dis- 
position of  Garbage. 

In    Brooklyn  the  ashes,   street  sweepings   and  rubbish 

dden  to  inland    stations  provided  by  the  Contractor 

for  final  disposition,  and  there  aredumiied  into  large  cans 

holding    approximately    !)|    cubic    yard-.      The  <•   stations 


are  situated  so  as  to  make  a  maximum  haul  of  l\  miles. 
Garbage  in  Brooklyn  is  taken  to  three  water  front  dumps 
situated  at  the  Wallabout,  (illi  Street,  and  the  Gowanus 
(anal,  and  at  Coney  Island.  F'rom  the  time  these  materials 
reach  the  dumps  and  inland  station-;,  the  work  is  under 
the  direction  of  the  Bureau  of  Final  Disposition, which  is 
officered  as  follows  :  Each  (lump  is  manned  by  a  Dump 
Inspector  and  Assistant  Dump  Inspector,  and  a  Board- 
man  ;  the  whole  under  the  supervision  and  control  of  the 
Superintendent  of  Final  Disposition,  who  is  seconded  by 
an  Assistant  Superintendent  of  Final  Disposition.  At 
these  dumps  the  ashc ...  street  sweepings  and  rubbish  are 
picked  over  in  the  operation  of  trimming  the  scows,  and 
the  merchantable  articles,  such  as  paper,  rags,  bottles, 
tin  cans,  etc.,  are  reclaimed  under  an  agreement  which 
clears  a  fair  profit  to  the  City,  and  pro\  ides  the  labour  of 
trimming  without  cost  to  the  Department.  These  scow:; 
are  towed  to  points  for  final  disposition  and  there  unloaded 
by  various  machines  and  spread  and  levelled  on  lands 
intended  to  be  reclaimed.  Sea  dumping  is  now  resorted 
to  only  in  extreme  cases,  the  garbage  drivers'  strike  being 
about  the  only  occasion  arising  in  1907.  The  City  lias 
for  some  time  been  filling  at  Riker's  Island,  and  has  brought 
the  original  island  up  to  its  intended  level,  a  bulkhead  line 
of  lands  under  water  has  been  constructed,  enclosing 
about  160  acres,  which  the  Department  will  commenee 
filling  shortly,  and  which  will  take  about  seven  years  to 
fill,  allowing  50%  of  the  material  to  be  used  for  the  purpose. 
The  other  50%  is  sent  to  various  other  points  where  low 
meadow  land  is  to  be  reclaimed. 

The  Department  has  tried  incineration  of  the  rubbish 
for  the  utilization  of  the  heat  generated,  but  the  result  has 
not  been  such  as  to  make  the  method  a  fixed  policy. 

The  ashes  and  rubbish  of  Brooklyn  are  conveyed  in 
specially  constructed  cars  over  the  tracks  of  the  Brooklyn 
Rapid  Transit  and  the  materials  are  placed  in  land  fills, 
principally  in  the  low  lying  meadows  in  the  vicinity  of 
Coney  Island. 

The  garbage  of  these  Boroughs  is  towed  to  the  reduction 
plant  at  Barran  Island  in  Jamaica  Bay.  Here  it  is  forked 
on  to  an  outboard  conveyor  and  is  then  conveyed  to  the 
second  story  of  the  plant  and  passes  through  chutes  to  the 
digesters.  Its  reduction  is  then  accomplished  by  the 
Arnold- Egerton  process,  which  is  performed  purely  by 
mechanical  means.  The  digesters  are  large  tanks  holding 
approximately  e'ight  tons.  When  filled  they  are  sealed 
by  a  cap,  which  is  held  by  bolts.  Steam  is  introduced 
into  the  digesters  at  80  lb.  pressure,  and  the  mass  is  cooked 
for  a  variable  time,  depending  on  the  material,  which 
varies  from  season  to  season.  The  vapour  escaping 
through  the  vent  is  condensed  'by  a  jet  condenser,  and 
thence  passes  to  a  sewer.  From  the  digester  the  material. 
which  is  now  a  pulpy  mass,  is  removed  to  a  tank  which 
has  the  capacity  of  four  digesters  for  the  purpose  of  facili- 
tating the  work.  From  the  tanks  it  is  run  into  forms  made 
of  sacking  and  racks,  and  there  put  under  a  hydraulic 
press.  Pressure  is  then  applied  and  the  water  and  siren  so 
are  expressed.  The  water  and  grease  go  to  a  perforated 
trough,  and  thence  by  pipes  to  a  settling  basin  where,  by 
flotation,  the  grease  is  separated  and  then  taken  off  and 
barreled.  The  residue  from  the  press,  known  as  tankage, 
is  carried  by  conveyor  to  a  direct  heat  dryer,  where  the 
remaining  moisture  is  driven  off,  and  from  the  dryer 
passes  to  a  screen  where  the  material  is  ground  and 
screened.  From  the  screen  the  material  falls  through 
<hut<vs  into  hoppers  and  thence  to  bags  for  shipment; 
The  average  garbage  received  at  the  plant  contains  : 
water,  71%;  rubbish,  6%  ;  tankage.  20%  ;  grease,  3",,. 
The  grease  is  of  a  low  grade  and  of  dark  brown  colour. 
It  is  largely  used  in  making  soap  and  candles.  The  greater 
portion  is  shipped  abroad.  Tankage  is  the  solid,  fibrous 
matter,  and  is  used  as  a  fertilizer  base  or  filler.  It  contains 
small  ]>ereentage.s  of  nitrogen,  ammonia,  phosphoric  acid, 
and  potash.  The  liquor  from  the  grease  basins  has  no 
value,  as  it  contains  very  small  percentages  of  ammonia. 

The  wastes  of  New  York  City  are,  on  the  average, 
proportioned  as  :  Household  ash.  47-5%  :  steam  ash, 
18-0%;  street  sweepings,  18-5%  ;  rubbish,  (i-0%  : 
garbage,  10-0%;  and  1hc  cost  of  collection  and  final 
disposition  of  this  material  is  approximately  $1.50  ptt 
capita  per  annum. 
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FINAL    DISPOSAL    OF    REFUSE    IN    AMERICAN 
CITIES. 

BY  RUDOLPH  HERING. 

The  burning  of  garbage  has  been  practised  in  America  for 
some  20  years,  the  first  furnace  being  erected  on  Gouvernors 
Island,  New  York,  in  1885,  by  Lieut.  Riley.  In  1887  the 
first  municipal  furnace  was  built  in  Des  Moines,  la.,  and 
was  called  the  Engle  crematory.  It  had  a  large  horizontal 
grate  upon  which  the  garbage  was  delivered  from  the  top, 
to  be  first  dried,  then  partially  burned  by  a  coal  or  oil 
fire  kept  going  at  one  end,  and  finally  completely  burned 
together  with  the  fumes  at  the  other  end  of  the  furnace 
and  then  discharged  up  the  chimney.  About  ten  such 
furnaces  are  still  in  use.  The  best  example  of  the  Engle 
furnace  was  at  the  Chicago  World's  Fair  in  1893,  where  the 
refuse  was  destroyed  by  natural  gas.  Another  furnace 
was  introduced  in  1893,  and  is  known  as  the  Dixon  crema- 
tory. The  b»st  example  was  at  the  St.  Louis  World's  Fair 
in  1904.  The  first  municipal  Dixon  furnace  was  built  in 
Ellwood,  Ind.  At  present  there  are  about  40  in  use. 
In  design  it  is  very  s'milar  to  the  Engle  crematory,  but 
there  were  improvements  for  ridding  the  garbage  of  some 
of  its  moisture  and  other  minor  advantages.  As  the  large 
amount  of  moisture  in  the  garbage  was  the  chief  objection 
to  any  method  of  incineration,  several  crematories  were 
proposed  to  give  a  better  preliminary  drying.  The  most 
successful  of  these  was  the  Decarie  furnace,  brought  out 
in  1901.  The  first  municipal  plant  was  erected  in  Minne- 
apolis. This  furnace  receives  the  garbage  in  a  crate  which 
is  suspended  over  the  fire,  and  thereby  effects  the  pre- 
liminary drying.  In  order  to  make  the  furnace  more 
durable  than  any  of  those  previously  built,  water  jackets 
ofjsteel  were  used.  The  disadvantage  of  such  jacketing 
is  the  keeping  down  of  the  temperature  in  the  furnace  by 
the  comparatively  low  temperature  necessitated  by  the 
water  jacket. 

Reduction,  another  method  of  garbage  disposal,  has 
been  developed  during  the  last  20  years,  and  is  practised 
only  because  American  garbage  yields  about  3  per  cent, 
of  a  superior  grease  which  fetches  from  two  to  four  cents 
a  pound.  There  are  two  methods  of  extracting  grease  : 
one  introduced  by  Merz  in  Buffalo  about  1885,  involving 
the  use  of  naphtha,  where  after  separating  the  solution  and 
the  water  from  the  tankage  by  pressure,  the  solution  is 
cooled  to  regain  the  naphtha,  leaving  the  grease  to  be 
barreled  for  sale.  The  other,  introduced  later  by  Arnold, 
is  more  economical,  and  involves  cooking  the  garbage 
with  steam,  which  separates  it  into  three  parts,  tankage, 
water  and  grease.  The  latter  two  are  separated  from  the 
tankage  by  pressure,  and  the  grease  is  separated  from  the 
water  by  gravity.  This  process  is  now  carried  on  in  most 
large  cities  by  private  enterprise,  except  in  Cleveland, 
Ohio,  where  there  is  a  municipal  reduction  plant. 

The  separation  of  grease  and  water  from  the  tankage 
by  pressure  is  not  always  perfect,  and  the  residual  grease 
lowers  the  value  of  the  tankage  as  a  fertilizer.  Therefore, 
so  long  as  the  price  of  grease  is  high,  it  has  been  found 
economical  to  treat  the  tankage  subsequently  with  naphtka 
to  extract  the  remaining  grease. 

Rubbish. — Rubbish  is  still,  even  in  New  York  City, 
to  a  large  extent  used  for  filling  up  vacant  ground,  an 
objectionable  method  on  sanitary  grounds.  In  a  few 
of  the  larger  cities  the  rubbish  is  burned,  before  which  it  is 
usually  picked  over  for  anything  valuable,  in  a  building 
which  also  serves  for  an  incinerator,  and  the  heat  is  utilised 
for  various  purposes. 

Ashes. — Ashes  collected  separately  are  unobjectionable 
for  filling  in  low  ground,  and  for  road  making. 

Street  sweepings. — Sweepings  from  cities  not  only  have 
manurial  value,  but  they  can  also  often  be  burnt  in  an 
incinerator. 

There  is  at  present  no  city  in  the  United  States  where 
all  the  city  refuse  is  mixed  and  properly  incinerated. 
There  is  one  incinerator  at  work  at  vVeetmount,  Canada, 
and  one  has  just  been  completed  at  West  Brighton,  Borough 
of  Richmond,  where  mixed  refuse;  will  lie  incinerated. 
There  has  not  existed  in  America  the  Bame  necessity  for 
destroying  it.  as  more  land  has  been  available  for  dumping. 
Further,  the  larger  quantities  <>f  grease  found  in  American 
garbage  has  developed  an  industry  which  was  not  pre  tic- 


able  in  Europe.  This  industry  separated  garbage  from  the 
rest  of  the  refuse  and  dealt  with  it,  but  did  not  dispose  of 
the  remainder.  The  value  of  ashes  when  mixed  with 
garbage  consisted  in  its  contents  of  unburned  coal  remain- 
ing, which  in  Europe  effectively  burns  the  mixture.  When 
not  mixed  with  garbage  it  could  be  dumped  for  filling. 
Rubbish  also  burns  itself  very  readily.  Ashes  and  rubbish 
have  therefore  been  mixed  only  where  their  fuel  value 
was  required  to  assist  the  burning  of  garbage. 

Analysis  of  the  refuse  and  recognition  of  the  necessity 
for  evaporating  the  water  contained  in  the  greater  quantity 
of  garbage  per  capita  than  in  Europe,  shows  that  complete 
incineration  of  refuse  should  be  obtained  in  American 
cities  without  addition  of  fuel.  September  is  the  only 
doubtful  month,  owing  to  the  large  consumption  of  fruit, 
though  no  positive  evidence  exists  that  even  then  fuel 
must  be  added. 

Another  difference  between  America  and  Europe,  i> 
the  use  of  anthracite  coal,  which  has  more  fine  ash,  whiuii 
tends  to  obstruct  the  necessary  draught  and  retards 
ombustion.  Given  garbage  with  more  water,  more 
combustible  refuse,  and  coal  with  more  ash,  it  remains  to 
be  seen  what  effect  these  differences  with  have  on  the 
burning  of  mixed  refuse  in  America.  Incineration 
properly  worked  may  be  carried  on  in  the  midst  of  cities, 
as  abundantly  evidenced  in  Europe  ;  and,  though  the 
cost  of  such  incineration  may  exceed  that  of  other  methods, 
yet,  it  may  be  more  economical  than  a  cheaper  disposal 
at  a  greater  d  stance.  Even  in  New  York  efficient  incinera- 
tion at  numerous  points  along  the  East  and  Hudson 
rivers,  with  short  hauls,  may  prove  both  economical  and 
satisfactory. 


THE  FINAL  DISPOSITION  OF  CITY  REFUSE  BY 
MIXED  REFUSE  DESTRUCTION,  AND  THE  FINAL 
DISPOSITION  OF  REFUSE  IN  GREAT  BRITAIN. 

BY  J.  T.  FETHERSTON,  ASSOC.  M.  AM.  SOC.  C.E. 

In  1906,  about  8,000,000  cubic  yards  of  waste,  consisting 
of  ashes,  garbage,  rubbish  and  street  sweepings  were 
collected  in  Greater  New  York.  Each  inhabitant  of  the 
city  contributed  on  an  average  about  1470  pounds  of 
refuse  per  annum,  according  to  a  recent  report  by  Messrs. 
Parsons,  Hering  and  Whinery.  About  30%  of  this  refuse 
contains  organic  matter,  mainly  found  in  the  garbage  and 
street  sweepings.  To  collect  and  dispose  of  this  mass  of 
material  without  creating  a  nuisance  and  with  a  reasonable 
degree  of  economy  is  a  problem,  the  difficulties  of  which 
are  now  being  appreciated  in  the  United  States.  The 
organic  matter  in  the  waste  is  the  main  source  of  trouble 
from  the  sanitary  standpoint.  The  transmission  of  disease 
from  infected  wastes  to  food,  by  means  of  the  common 
house-fly,  has  recently  received  some  attention,  and  in  the 
future  it  is  quite  possible  that  further  investigations 
concerning  flies  as  carriers  of  disease  germs,  may  have  an 
important  bearing  on  the  choice  between  scientific  methods 


Quantities  of  Different  Classes  of  Refuse. 

j 
O  218  Cu.Yds. 


Street 
C.arhaae  Ashes.  O.WIlu  Yds      Ruhbish  0560 Cu  Yds     .Sweep/rips. 


0.177  Cu.Yds. 

^^ 
181  Pounds 


93  Pounds.        260  Pounds. 


Total  Amount  of  Refuse 
1816  Cu  Yds. 


I170  Pounds 
Fid.    1. 

Comparative  Diagram  showing  amount  of  refuse  removed 
per  person,  per  year,  in  New  York  City. 
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of  waste  disposal.  The  value  of  the  classes  of  refuse 
shown  on  Kg.  1  consists  of  the  grease  and  fertilizer  or 
tankage  from  the  garbage  :  the  unhurned  coal  in  the 
ashes  ;  the  saleable  paper,  rubber,  leather,  etc.  sorted 
from  the  rubbish,  and  the  fertilizing  material  in  the  street 
sweepings.  All  four  classes  are  more  or  less  combustible. 
If  the  saleable  parts,  in  the  proportions  shown  by  the 
diagram,  were  recovered,  their  value  would  be  about 
$1. 00  for  the  1470  lb.  of  refuse,  while  the  fuel  value  of  the 
combustible  in  the  mixed  wastes  is  about  the  same. 
Generally  speaking,  it  will  cost  more  to  recover  the  valuable 
portions  of  the  refuse  than  the  material  is  worth, 
if  all  classes  of  the  waste  are  treated  in  a  sanitary 
manner. 

Between  1895  and  1904.  garbage  cremation  was  prac- 
tised in  Richmond  Borough,  while  the  ashes,  rubbish,  and 
street  sweepings  with  some  garbage  were  used  for  filling 
lowlands.  The  system  in  use  being  deemed  unsatisfactory, 
a  representative  district  was  selected  and  a  mechanical 
analysis  made  of  household  refuse  covering  a  period  of 
one  year.  Street  sweepings  were  eliminated  from  the 
problem,  as  their  treatment  was  left  for  future  considera- 
tion. About  108,000  lb.  of  ashes  and  rubbish  and  28,000 
pounds  of  garbage  were  mechanically  separated  into  the 
classes  shown  on  Fig.  2.     Garbage  was  low  in  February 


Coal  &  Cindeiz 


Fig.  3. 


Seasonal  variations  in  calorific  power  of  original  samples 
of  components  of  refuse,  West  New  Brighton,  New  York. 


garbage,  contrary  to  expectations,  varied  little  with  the 
seasons.  A  chemical  analysis  of  an  average  sample  of 
the  three  principal  components  of  refuse  with  calculated 
calorific  values  is  shown  in  the  table  following : 

Chemical  analyses  of  dry   composite  ' sarnies  of   coal  and 
cinders,  garbage,  and  rubbish,  1905-06. 


Rubbish 

O/ass,  Metal.  &c. 
Clinker 


Fig.  2. 

Diagram  showing  monthly  variations  by  weight  in  components 
of  household  refuse,  West  New  Brighton  District. 

and  high  in  September,  while  "  coal  and  cinders  "  varied 
inversely,  and  the  "  fine  ash  "  would  parallel  the  "  coal 
and  cinders  "  ;  rubbish  was  low  in  winter  and  high  in 
summer.  The  seasonal  variations  of  the  various  com- 
ponents of  refuse  shown  in  Fig.  2  indicate  that  September 
will  be  the  critical  month  of  the  year  in  self  combustion  of 
the  household  wastes  in  the  locality  considered.  Samples 
were  taken  of  the  different  components  from  the  mechanical 
analysis,  and  calorific  tests  with  proximate  analyses 
numbering  104  determinations  were  made  at  the  Lederle 
Laboratories  and  by  Mr.  B.  F.  Welton,  at  the  Laboratory 
of  the  Commissioners  of  Accounts,  New  York  City,  so  as  to 
determine  average  heat  values  and  seasonal  variations  in 
the  calorific  powers  of  the  components.  The  heat  units 
per  pound  original  of  the  three  main  divisions  of  house- 
hold refuse  from  this  district  are  given  in  Fig.  3.  The 
drop  in  the  heat  value  of  "  coal  and  cinders  "  and  the  rise 
in  rubbish  during  the  winter  were  rather  surprising,  while 


Constituents. 

Coal  and 
cinders. 

Garbage. 

Rubbish. 

Carbon 

Hydrogen    

Nitrogen    

Iron  oxide  and  alumina  . 

Tin 

Alkalis  and  undetermined 

per  cent. 
55-77 

0-75 

0-64 

2-37 
30-01 

8-98 

1-21 
Trace 
None 
None 
Trace 
Trace  Sul 

0-27 

per  cent. 

43-10 
6-24 
3-70 

27«74 
7-56 
0-41 
4-26 
0-28 
1-47 
10-59 
'{  0-20 
phides 

4-45 

per  cent. 

42-39 
5-96 
3-41 

33-52 
6-49 
2-03 
2-26 
0-57 
0-10 
1-49 
0-52 

Trace 
1-21 

Calorific  values  in  British  thermal  units. 

Calculated    from    above  I 

analyses 8,382  7,970 

Average    of    calorimeter 

determination 8,510  8,351 


7,250 
7,251 


The  calculations  from  the  analyses  are  made  as  follows 

62,100   (H--) +  14,500   C.  =  British  thermal  units.     The 

8 
analyses  were  made  by  Professor  S.  F.  Peckham.  Aided 
by  the  calorimeter  tests,  proximate  analyses,  and 
mechanical  separations,  a  basis  was  provided  for  the  com- 
putations shown  in  the  first  two  divisions  of  Fig.  4.  As 
might  be  expected,  ash  is  high  in  winter  and  the  water 
content  of  household  refuse  increases  with  the  proportion 
of  garbage  in  summer.  The  second  division  of  the  dia- 
gram gives  the  seasonal  variations  in  the  heat  units  per 
pound  of  mixed  household  refuse.      Again    the   summer 
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Fig.  4. 

Mixed  refuse  destruction.     Seasonal  variations,  West  New 
Brighton,  New  York. 

refuse  is  low  in  calorific  power,  and  September  is  shown 
to  be  the  critical  time  for  burning  the  mixed  waste,  as  a 
large  amount  of  moisture  then  tends  to  lower  tempera- 
tures and  renders  the  creation  of  nuisances  from  uncon- 
sumed  gases  likely.  An  estimate  of  the  actual  power  to 
be  expected  from  the  burning  of  household  refuse  in 
Richmond,  based  upon  the  foregoing  summary,  in  con- 
junction with  a  number  of  small-size  practical  experi- 
ments in  destroying  the  waste  by  the  aid  of  forced  draught, 
indicates  that  each  pound  of  material  will  evaporate  its 
own  weight  of  water  during  the  worst  month  of  the  year 
(September),  while  it  may  be  expected  that  the  evapora- 
tion will  run  over  2  lb.  of  water  during  the  season  when 
refuse  is  in  the  most  favorable  condition  for  burning. 
The  foregoing  estimates  were  made  on  the  basis  of  a  modern 
refuse  destructor  specially  designed  for  conditions  in  Rich- 
mond and  efficiently  operated.  The  question  of  tempera- 
tures in  the  self  combustion  of  refuse  containing  organic 
matter  determines  to  a  great  extent  the  possibility  of 
destroying  the  waste  without  creating  a  nuisance  from  the 
<■><  ape  of  obnoxious  oases.  .Below  1250°  F.  hydrocarbons 
arc  not  generally  dissociated.  Very  high  degrees  of  heat 
on  the  other  hand  result  in  a  greatly  increased  cost  of 
furnace  maintenance.  If  te desirable  to  keep  the  tempera- 
tures as  steady  as  possible.  Temperatures  between  1800 
to  2<)ii()    V.  are  best  suited  to  present  day  furnaces.     The 

approximate  heat  of  the  eases  resulting  from  the  destruc- 
tion of  mixed  household  refuse  in  Richmond,  as  shown 
in  Fie;.  4,  indicate  that  even  during  September  tempera- 
tures should  be  sufficiently  above  the  danger  point  to 
prevent  the  escape  of  odorous  gases. 

As  a   result   of  the  various  experiments  and  tests  made 

in  the   Borough  of  Richmond,   mixed  refuse  destruction 

of  household  wastes  was  rceommended  as  best  suited  to 
the  local   conditions,   and    a     furnace    has    been   erected  at 

West   New   Brighton  from  tests  of  which  actual  data  "f 

practical    Value    will    soon    be    available. 

After  it  was  decided  to  adopt  the  British  method  of 
burning  mixed  household  refuse,  the  writer  was  com- 
missioned by  the  President  of  the  Borough  of  Richmond 
to  examine  nnd   report    on  a   number  of    British  refuse 

destructors  in  actual  operation.  Forty  plants  were 
visited,  thirty-nine  of  which  were  in  Great  Britain  and 
one  in  Canada.  Refuse  in  Great  Britain  and  [reland  is 
dark  in  appearance,  due  to  tie   soli  coal  ash,  ami  there 


is,  apparently,  less  rubbish,  less  garbage,  more  ashes 
and  more  moisture  in  the  material  than  in  mixed  refuse 
found  in  the  vicinity  of  New  York.  The  summer  refuse 
from  New  York  contains  a  large  proportion  of  combustible 
material.  The  British  householder  throws  awa}'  only 
about  one-half  the  refuse  that  the  average  householder 
in  New  York  does.  In  Great  Britain  it  costs  two  to 
three  times  more  to  collect  and  remove  the  material 
than  it  does  to  dispose  of  it.  The  system  of  collection 
is  directly  dependent  upon  the  method  of  disposal  adopted. 
A  type  of  wagon  used  in  Great  Britain  for  collecting 
mixed  refuse  is  constructed  of  wood,  holds  about  three 
cubic  yards  of  material,  and  can  be  dumped  by  means 
of  a  crank  and  screw.  Another  type  aims  at  preventing 
the  escape  of  dust  when  the  cart  is  being  loaded  by  means 
of  a  wooden  cover  and  side  wings.  Where  garbage  is 
collected  separately,  it  is  necessary  to  provide  the  cart 
or  wagon  with  a  tight  body  of  the  kind  common  in  New 
York  City.  Such  carts  are  made  of  steel  and  are  satis- 
factory where  garbage  reduction  or  garbage  cremation 
systems  are  in  operation.  If,  however,  mixed  refuse  is 
to  be  economically  collected,  the  larger  the  wagon  the 
less  frequent  will  be  the  trips  to  the  place  of  disposal. 
Such  a  wagon  is  of  the  bottom  dump  variety  and  is 
provided  with  a  canvas  cover  dividing  the  open  top  into 
four  sections,  so  that  when  collecting,  from  one-half 
to  three-quarters  of  the  wagon  may  always  remain  covered, 
and  thus,  to  a  great  extent,  prevent  the  escape  of  dust 
from  ashes  in  windy  weather. 

As  the  cost  of  collection  is  such  an  important  factor, 
a  plant  should  be  as  near  as  possible  to  the  centre  of  the 
district  served.  British  destructors  are  often  placed 
right  in  the  heart  of  the  city.  A  plant  at  Rathmines, 
near  Dublin,  Ireland,  is  epiite  near  the  Town  Hall.  The 
refuse  burned  at  this  place  furnishes  power  for  an  output 
of  300  k.w.  No  odours  or  nuisances  were  apparent. 
Most  of  the  plants  inspected  in  Great  Britain  were  working 
well  in  the  centre  of  towns.  Shoreditch  has  a  refuse 
destructor  surrounded  on  practically  all  sides  by  higher 
buildings,  which  has  been  working  for  over  ten  years, 
and  would  have  been  closed  long  ago  if  it  were  a  nuisance. 
Some  of  the  power  produced  at  this  destructor  is  used 
for  electric  lighting.  At  Batley,  near  Leeds,  the  refuse 
destructor  is  located  near  the  electric  power  station,  and 
furnishes  steam  to  run  a  portion  of  the  power  plant. 
Besides  the  combination  of  refuse  destructor  with  electric 
generating  stations,  steam  power  developed  by  burning 
the  material  is  used  for  various  other  purposes  such  as 
pumping  sewage,  water,  and  works  purposes,  or  the  light  ing 
of  the  destructor  depots,  and  furnishing  power  for  various 
municipal  uses.  It  is  stated  that  the  power  generated 
at  a  combination  refuse  destructor  and  sewage  pumping 
station  at  Worthing,  near-  Brighton,  saves  the  municipality 
about  $800  to  $1000  per  annum  in  fuel  bills.  At  Swansea 
power  from  refuse  is  used  for  generating  electric  current 
to  operate  about  \\  miles  of  street  railway. 

Besides  the  steam  generated  from  refuse,  about  one- 
third  of  the  original  material 'remains  on  the  grate  in  th« 
form  of  clinker.  If  clinker  has  been  burned  hard,  it  will 
replace  broken  stone  or  gravel  and  sand  as  an  aggregate 
lor  concrete,  ('rushed,  sorted,  and  mixed  with  cement 
if  can  be  made  into  bricks  and  pavement  slabs.  Brioka 
of  good  quality  are  made  ai  Woolwich  from  cement  and 
clinker  by  subjecting  the  mixture  to  a  heavj  pressure. 
Bower  at  this  plant  is  used  for  electric  righting. 

This  brief  review  indicates  to  some  extant  the  scientific 
possibilities  involved  in  n  consideration  of  the  question. 
Ii  ought  to  be  hinne  iii  mind,  however,  that  utilisation 
is  a,  secondary  consideration,  and  that  the  primary  object 
should  be  to  rapidly  remove  and  finally  dispose  of  the 
materials   in   a    sanitary   manner. 


THE     DESTRUCTION    <>K    WASTE    IN     PUBLIC 
INSTITUTIONS    \NI>  PRIVATE   BULLDINGS. 

ii  v    w  I  i.i.iv  vi    k.    UORSE. 

The  greatest  advances  in  the  past  ton  years  in  methods 

for    the    disposal    of    ei(y    wast.'    have    been    made    not     by 

the   municipal   authorities   of    New    York,    but    bj    publii 
institutions     and     groat      business     corporations. 
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movement  was  inaugurated  by  the  hospitals,  wliieli.  by 
their  control  of  isolated  buildings,  had  within  their  own 
limits  all  the  elements  of  a  small  community,  attended 
by  all  tlie  conditions  of  waste  production,  and  the  diffi- 
culties of  its  disposal.  In  old  times  the  waste  of  a  hospital, 
whatever  its  nature,  was  usually  burnt  tinder  the  boiler. 
In  the  basement  or  boiler  floor,  tilled  as  it  was  with  heavy 
machinery,  there  was  little  space  available  for  any  special 
disposal  apparatus,  nor  was  there  often  a  chimney  stack 
available.  As  the  use  of  a  special  furnace,  however, 
became  better  known,  in  all  the  later  institutions  in  New 
York,  Boston.  Philadelphia  anil  Washington,  the  archi- 
tects provided  for  the  installation  of  a  separate  furnace 
for  waste.  The  first  example  of  this  form  of  furnace  was 
installed  in  1890  at  the  Disinfecting  Station  attached  to 
the  Willard  Parker  Hospital  in  Past  Pith  Street,  New 
York.  The  Commissioner  of  Health  authorised  the 
writer  to  construct  a  furnace  and  chimney  in  a  division 
of  the  room  set  apart  for  the  reception  of  infected  clothing 
and  bedding  received  from  cases  of  zymotic  diseases. 
The  furnace  was  12'  by  9'  by  r>\\  with  top  charging  hole 
and  huge  doors  for  bulky  substances,  with  tire  box  at  the 
front  end  from  which  the  flames  passed  over  and  under 
the  grate  containing  the  material  to  be  destroyed,  the 
gases  and  smoke  from  which  were  directed  through  the 
secondary  tire  at  the  rear  end,  and  thus  consumed.  Tina 
\\  ;-  known  as  the  ""  Engle  Cremator,"  which  is  still 
in  use,  but  has  been  frequently  repaired  and  modified  in 
construction.  Similar  furnaces  were  built  in  the  New 
York  Hospital.  St.  Luke's  Hospital,  and  at  the  Kingston 
Avenue  Hospital  for  Contagious  Diseases,  Brooklyn,  all 
of  which  are  still  in  use.  Since  then  the  writer  has 
designed  and  constructed  some  seventy-five  separate 
installations  in  all  parts  of  the  country.  The  College  of 
Phvsicians  and  Surgeons,  and  afterwards  Cornell  and 
Bellevue  Medical  Schools,  put  in  furnaces  to  deal  with 
the  waste  from  the  dissection  rooms,  and  destructors 
were  built  in  the  more  important  hospitals,  including  the 
Marine  Hospital  and  Department  of  Public  Health  at 
Washington.  Some  of  these  installations  were  fitted  with 
apparatus  for  gas  or  oil  fuel,  and  were  very  compact  and 
powerful. 

A  furnace  for  the  disposal  of  the  refuse  of  a  department 
store,  built  six  years  ago  in  Brooklyn,  had  a  150  horse- 
power horizontal  tubular  boiler  which  utilised  the  heat 
from  the  combustion  of  a  great  volume  of  waste  paper 
and  other  rubbish.  The  first  installation  in  the  Borough 
of  Manhattan,  in  1902,  in  Macy's  department  store,  was 
noticeable,  in  that  it  formed  the  outlet  for  a  system  of 
conveyors  through  which  all  refuse  and  sweepings  of  each 
floor  were  carried  to  the  furnace  room.  This  furnace 
was  connected  with  a  Babcoek  and  Wilcox  250  horse 
power  boiler  in  the  hope  of  utilising  the  heat  to  save  coal, 
but  was  of  little  practical  service,  as  the  heat  was  so 
fluctuating,  and  the  feeding  of  the  furnace  so  irregular 
that  no  reliance  could  be  placed  upon  it  as  a  source  of 
steam   power. 

From  the  hotels  and  larger  restaurants  in  New  York 
City  an  amount  of  garbage  estimated  at  15  to  20,000  tons 
per  annum  is  taken  away  by  private  agency,  but  the  best 
hotels  are  now  recognising  the  advantage  of  a  garbage 
destructor.  At  the  New  Hotel  Astor,  there  is  about  to  be 
installed  a  destructor,  equipped  with  a  boiler  for  low 
pressure  steam.  The  first  furnace  for  a  railroad 
ion  was  installed  at  the  Reading  R.R.  Station, 
Philadelphia,  and  followed  by  another  at  the  Broad 
Street  Station,  Pennsylvania  R  R.  The  latest  is  the 
■ew  furnace  at  the  buildings  of  the  Hudson  Terminal 
Station,  Dey  and  Cortland  Street,  N.Y.  City.  This 
terminal  station  is  the  largest  yet  constructed  in  New 
\  ork.  The  conditions  required  a  destructor  having  a 
capacity  of  five  tons  of  garbage  and  five  tons  of  com- 
bustible refuse  daily.  This  is  equivalent  to  the  total 
quantity  produced  by  a  town  of  10,000  inhabitants  under 
usual  conditions  in  the  country.  Because  of  the  unusual 
mnt  of  dry  refuse,  special  provision  was  made  for 
bringing  it  where  it  would  be  used  for  fuel  to  consume 
the  wetter  garbage.  The  destructor  furnace  is  20  ft. 
long,  10  ft.  high,  and  9  ft.  wide,  built  of  fire  brick  faced 
outside  with  enamel  brick  and  with  air  spaces  between 
the  walls.     There  are  two  charging  holes,  one  for  garbage 


and  the  other  for  dry  refuse,  and  large  doors  in  front 
for  bulky  substances.  The  chief  novelty  is  that  it  has 
inclined  garbage  grates,  beginning  at  the  level  of  the 
first  fire  box  and  rising  nearly  to  the  roof  of  the  furnace. 
This  forms  a  stoking  platform  which  receives  the  garbage 
and  upon  which  it  is  dried  out  before  being  finally  drawn 
down  into  the  fire  box.  Below  the  fire  box  is  a  second 
platform,  forming  a  Hue  for  the  passage  of  smoke  and 
gases,  and  as  this  becomes  incandescent  it  radiates  the 
heat  to  the  under  side  of  the  grates  above,  greatly  aiding 
the  drying  out  of  the  moisture  and  increasing  the  com- 
bustion. Below  this  second  platform  is  a  triangular 
expanding  chamber,  extending  from  the  partition  or 
bridge  wall  of  the  fuel  box  to  the  curtain  wall,  which 
encloses  the  combustion  chamber  and  the  secondary 
fire  box.  Above  the  secondary  fire  box  in  the  com- 
bustion chamber  is  a  series  of  transverse  arched  par- 
titions, perforated  to  admit  free  passage  of  the  gases. 
Beneath  the  floor  of  the  expanding  chamber  are  conduits 
of  iron  extending  from  the  wall  of  the  combustion  chamber 
to  the  bridge  wall  under  the  fire  bars  of  the  fuel  box. 
These  conduits  are  controlled  by  valves  and  are  arranged 
to  conduct  the  air  for  combustion,  heated  by  contact 
and  radiation  from  the  iron  plates  covering  the  bottom 
of  the  expanding  chamber  into  the  ash-pit  under  the 
primary  fire.  The  addition  of  this,  regenerative  system 
of  heating  the  air  brought  under  the  fire  bars  of  the 
primary  fire  is  a  means  of  increasing  combustion  not 
before  recognised  in  American  practice.  This  heated 
air  may  be  increased  to  any  desired  pressure  by  means 
of  a  fan  or  steam  jet,  as  in  the  English  destructors,  and 
any  proportion  of  mixed  waste,  garbage,  and  general 
refuse  may  be  destroyed  without  change  in  the  apparatus 
except  by  increasing  the  blast.  At  the  top  of  this  furnace 
above  the  combustion  chamber,  or  at  the  side  or  back 
of  this,  may  be  placed  a  steam  boiler  having  its  own 
independent  fire  box,  and  so  connected  with  the  furnace 
that  it  may  be  worked  altogether  by  the  destructor, 
or  partly  or  entirely  by  the  heat  from  its  own  fuel  box. 
By  enlarging  or  diminishing  the  area  of  either  the  primary 
fire  or  of  the  sloping  garbage  grates  the  destructor  may 
consume  a  larger  proportion  of  either  dry  refuse  or  garbage 
as  conditions  may  require.  The  sloping  platform,  which 
gradually  diminishes  the  area  of  the  combustion  grates, 
causes  a  more  intimate  contact  with  the  heat,  and  greatly 
aids  the  downward  movement  of  the  garbage  to  the  fuel- 
grate  to  form  additional  fuel.  The  delay  of  the  gases 
in  the  expanding  chamber  permits  the  deposit  of  fine 
dust,  which  is  withdrawn  through  doors  on  the  bottom. 
There  is  no  iron  surface  exposed  to  the  direct  attack  of 
the  heat  except  the  upper  surface  of  the  fire  bars  of  the 
primary  and  secondary  fires.  It  is  believed  that  the 
simplicity  of  construction,  and  the  few  essential  elements, 
make  it  almost  impossible  to  get  out  of  order  or  to  be 
destroyed  by  high  temperature  unless  by  gross  care- 
lessness. The  latest  installation  made  by  the  Govern- 
ment is  a  Morse  destructor  furnace  ordered  for  the  new 
Naval  Hospital  at  New  Fort  Lyon,  Col.  All  the  steel, 
including  the  chimney,  and  the  brick  required  for  this 
destructor  are  prepared  in  New  York  City  and  sent  direct 
to  the  ground  of  installation.  The  furnace  is  10  ft.  long, 
7  ft.  high,  and  6  ft.  wide.  The  exterior  steel  casing  is 
of  quarter- inch  steel,  braced  and  stayed  at  the  corners 
by  angles,  and  reinforced  by  perpendicular  buck-stays 
connected  by  tie  rods.  The  doors  connected  with  the 
front  fire  box  are  large,  while  the  charging  is  done  from 
the  top  through  a  circular  opening  18  inches  in  diameter 


THE  HEENAN  REFUSE  DESTRUCTOR. 

BY    E.    H.    FOSTER. 

The  Heenan  Destructor  is  designed  for  burning  mixed 
household  refuse.  It  consists  generally  of  a  furnace, 
divided  into  three  or  four  separate  compartments,  one 
of  which  is  charged  at  a  time,  a  large  combustion  chamber 
which  receives  the  products  of  combustion  from  the 
various  parts  of  the  furnace,  a  water  tubular  steam 
boiler  by  passing  through  which  the  gases  which  leave 
the  combustion  chamber  will  "be  cooled  down,  and  a 
heater  or  regenerator  between  the  boiler  and  the  chimney, 
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in  which  the  temperature  of  the  air  to  be  fed  to  the 
furnaces  is  raised  by  contact  with  the  waste  gases  about, 
to  enter  the  chimney.  There  is  a  forced  draught  system, 
comprising  a  steam  engine  directly  connected  to  a  high 
pressure  fan,  with  air  valves.  The  city  carts  enter 
the  building  at  an  upper  elevation,  back  up  against 
a  rail,  and  dump  their  contents  into  hoppers.  The  under 
sides  of  these  hoppers  are  fitted  with  doors  leading  to 
the  feeding  platform  whence  the  stoker  charges  the 
furnace  with  the  refuse.  After  the  refuse  has  been 
burned  down,  which  requires  a  length  of  time  depending 
upon  its  character,  the  clinker  is  removed  from  one 
compartment  at  a  time  and  wheeled  away  to  be  crushed 
into  small  particles  of  assorted  sizes  for  further  utiliza- 
tion. The  clinker  derived  from  this  furnace  is  suitable 
for  filling  in  land,  or  as  a  basis  for  brick,  mortar  or  concrete. 
The  steam  which  is  generated  from  the  boiler  may  be 
used  for  running  electric  lights,  pumping  water,  or,  as 
is  often  the  case  in  plants  of  this  character,  for  pumping 
sewage.  It  has  also  been  estimated  that  the  steam 
generated  by  the  refuse  collected  from  a  community 
of  a  given  size  will  just  about  produce  the  amount  of 
ice  in  an  absorption  machine  that  the  community  would 
naturally  consume. 

The  first  plant  of  this  sort  to  be  introduced  into  this 
country  has  just  been  put  in  operation  at  West  New 
Brighton,  Staten  Island. 


Nottingham  Section. 

Meeting  held  at  Nottingham  on  Wednesday,  March  25, 1908. 

MR.    O.    QUIBELL  IN  THE   CHAIR. 

THE   COMPOUNDS  OF  GELATIN  AND  TANNIN. 

BY   J.    T.    WOOD. 

On  February  4th,  1803,  a  paper  was  read  before  the 
Royal  Society  "entitled  "  An  account  of  some  experiments 
and  observations  on  the  constituent  parts  of  certain 
astringent  vegetables,  and  their  operation  in  tanning," 
by  Humphrey  Davy,  Professor  of  Chemistry  in  the  Royal 
Institution  (Phil.  Trans.,  1803,  233).  In  this  paper, 
so  far  as  I  know,  the  first  account  is  given  of  the  com- 
pound formed  when  gelatin  is  added  to  solutions  containing 
tannin.  I  had  occasion  to  refer  to  this  paper  for  informa- 
tion about  these  compounds  in  attempting  to  answer  the 
question  "  what  are  the  combining  proportions  of  these 
two  bodies  ?  "  I  sought  for  this  information  with  the 
object  of  throwing  some  light  on  the  combining  propor- 
tions of  skin  and  tannin,  for,  on  making  some  preliminary 
experiments  with  gelatin,  it  was  evident  that  there  was 
no  definite  combining  proportion  in  a  chemical  sense, 
but  that  the  proportions  varied  according  to  the  concen- 
tration of  the  solutions,  the  amount  of  each  of  the  bodies 
present,  and  possibly  according  to  the  rate  at  which  the 
precipitate  is  formed  and  the  temperature.  I  found 
Davy's  paper  most  interesting  as  one  of  the  earliest 
scientific  contributions  to  the  chemistry  of  tanning.  He 
makes  the  following  remarks  : — "  The  tanning  principle 
in  different  vegetables,  as  will  be  seen  hereafter,  demands 
for  its  s  titration  dilferent  proportions  of  gelatin,  and  the 
quantity  of  the  precipitate  obtained  by  filtration,  is  not 
always  exactly  proportional  to  the  quantities  of  tannin 
and  gelatin  in  solution,  but  is  influenced  by  the  degree 
of  their  concentration.  Thus,  1  found  that  10  grains  of 
dry  isinglass,  dissolved  in  two  ounces  of  distilled  water, 
gave  with  solution  of  galls  in  excess,  a  precipitate  weighing, 
when  drv,  17  grains,  whilst  the  same  quantity  dissolved  in 
six  ounces  of  water  produced,  all  other  eircu instances  being 
similar,  not  quite  15  grains.  With  more  diluted  solutions, 
the  loss  was  .still  gieatei  ;  and  analogous  effect*  took 
place,  when  equal  poitioiu  of  the  same  solution  of  isinglass 
were  acted  upon  by  equal  portions  of  the  same  infusion  of 
galls  diluted  in  different  degrees  with  water,  the  least 
quantity  of  precipitate  being  always  produced  by  the  least 
concentrated  liquor.  In  all  cases,  when  the  weak  solu- 
tions were  used,  it  was  observed  that  the  residual  fluid 
though  passed  two  or  thiue  times  through  the  filter,  still 


remained  more  or  less  turbid  and  opaque,  so  that  it  is  most 
likely  that  the  deficiency  arose  from  the  continued  suspen- 
sion of  some  of  the  minutely  divided  solid  matter  in  the 
liquid  mass." 

The  standard  solution  of  gelatin  which  Davy  used  for 
making  his  experiments,  was  made  by  dissolving  120  grains 
of  isinglass  in  20  ounces  of  water  (this  is  equivalent  to 
13-7  grms.  per  litre),  the  temperature  at  which  the  precipi- 
tation was  made  being  between  60°  and  70°  F.  Great 
care  was  taken  to  prevent  the  presence  of  any  excess  of 
gelatin,  as  Davy  found  that  when  this  excess  exists,  a 
portion  of  the  precipitate  is  re-dissolved.  The  precipitate 
was  filtered  off  and  dried  upon  the  lower  plate  of  a  sand 
bath  at  a  temperature  not  exceeding  150°  F.  ;  the  isinglass 
used  was  dried  in  the  same  manner  in  order  to  eliminate  the 
effect  of  moisture.  He  does  not  say  if  he  washed  the 
precipitate,  but  from  the  results  given  I  am  inclined  to 
think  that  he  did.  As  a  result  of  his  observations  he  con- 
cluded that  100  grains  of  the  compound  of  gelatin  and 
tannin,  formed  by  precipitation  from  saturated  solutions, 
contain  about  54  grains  of  gelatin  and  46  of  tannin  ; 
this  is  equivalent  to  a  precipitation  of  85  parts  of  tannin 
by  100  parts  of  gelatin.  According  to  Lipowitz  (Jahresb. 
Forts.  Chemie,  1861,  p.  624)  100  parts  of  isinglass  dried 
over  sulphuric  acid  precipitates  exactly  65  parts  of  tannin. 
In  the  determination  of  selatin  by  the  Bisler  Beumat 
method  (Rideal,  Glue  &  Glue  Testing,  1900,  p.  Ill), 
42-7  parts  of  gelatin  are  said  to  be  equivalent  to  573  parts 
of  tannin,  or  100  parts  gelatin  precipitate  134  parts  of 
tannin.  According  to  Mulder  (Allen,  Comm.  Org.  Anal, 
IV,  p.  463)  100  parts  of  dry  gelatin  precipitate  135  parts  of 
gallotannic  acid.  R.  Williams  (Allen,  p.  484)  by  precipi- 
tating 1  per  cent,  solutions  of  glue  with  pure  tannic  acid, 
and  estimating  the  excess  of  tannin  by  Lowenthal's 
process,  found  77' 5,  77' 9  and  78-6  parts  of  tannin  precipi- 
tated by  100  parts  of  glue  or  gelatin.  Procter  (Principles, 
p.  63)  quotes  Bottinger,  who  by  Kjeldahl's  method  found 
the  precipitate  produced  by  adding  gelatin  to  excess  of 
gallotannic  acid  to  contain  66  per  cent,  of  gelatin,  which 
is  equivalent  to  50  parts  only  of  tannin  precipitated 
by  100  parts  of  gelatin.  It  is  difficult  to  explain  the 
great  divergence  between  the  maximum  and  minimum 
amounts  of  tannin  precipitated,  though  the  figures  appear 
to  resolve  themselves  into  two  groups,  in  one  of  which 
the  tannin  is  from  66  to  85,  in  the  other  about  135  per 
100  parts  of  gelatin. 

It  seemed  possible  to  investigate  this  matter  in  a  similar 
way  to  that  employed  in  the  investigation  of  the  combining 
proportions  of  skin  and  tannin,  (see  note  on  the  absorptive 
properties  of  chromed  skin  for  tannin,  Collegium,  No.  222, 
Sept.  1,  1906,  301.  This  J.,  1906,896).  I  used  Coignet's 
Gold  Label  gelatin,  the  same  as  described  in  a  Note 
on  Collin,"  (Wood  &  Trotman.  this  J.,  1904,  p.  1071), 
and  which  by  Kjeldahl's  method,  using  the  factor  Nx  55, 
contained  74  per  cent,  of  gelatin,  and  by  precipitation 
with  zinc  sulphate  was  found  to  contain  1-78  per  cent,  of 
nitrogenous  matter  not  gelatin.  For  most  of  the  exper- 
ments  a  2  per  cent,  solution  of  this  gelatin  was  used. 
The  method  employed  consisted  in  adding  50  c.c.  of  gelatin 
solution  containing  one  grm.  of  air  dry  gelatin  to  the  tannin 
solution,  shaking  well  ;  allowing  to  stand  for  varying 
lengths  of  time,  filtering  through  S.  &  S.  605  filter  and 
evaporating  a  sulficient  quantity  of  the  filtrate  to  give 
from  0-3  to  0-6  grm.  of  residue,  from  the  weight  of  the 
residue  the  quantity  of  tannin  precipitated  was  calculated. 
The  residues  contained  only  traces  of  nitrogen,  as  shown 
by  Kjeldahl's  method,  due  to  the  small  quantity  of  nitro- 
genous matter  above  mentioned  which  was  not  precipi- 
tated by  the  tannin,  the  maximum  amount  of  this  nitrogen, 
if  calculated  as  gelatin,  was  0-014  grm.  per  100  c.c.  The 
tannin  used  in  some  of  the  experiments  was  Hasting*! 
tannin  containing  95  per  cent,  by  hide  powder  (see  Colic 
gium,  10(11).  302),  and  later  Kahlbaum's  pure  tannic  acid 
containing  96-5  per  cent,  by  hide  powder  and  loo  per  cent. 
by  Lowenthal  on  the  dry  matter. 

A  few  preliminary  experiments  showed  that  the  quantity 
of  tannin  precipitated  by  this  gelatin,  when  a  large  e\ 
of  tannin  was  cm  ployed,  was  greater  than  that  found  by 
Davy,  and  on  repeating  the  experiments  with  isinglass 
instead  of  gelatin  similar  results  were  obtained.  1  found 
that  the  greatest  amount  of  tannin  which  could  be  precipi- 
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rated  by  1  grin,  of  air  dry  gelatin  was  about  2-4  grms. 
from  a  solution  containing  6  grms.  of  tannin,  the  volume 
of  the  solution  after  the  addition  of  gelatin  being  150  c.c. 
It  was  found  from  these  experiments  that  to  obtain  the 
maximum  precipitation  a  large  excess  of  tannin  was 
necessary,  about  six  times  the  weight  of  gelatin  used. 
Unless  this  large  excess  of  tannin  be  present  the  gelatin 
does  not  carry  down  so  much  tannin  as  it  is  capable  of 
doing.  I  believe  that  all  experimentists,  including 
Davy,  got  erroneous  results  because  they  thought  that  if 
tannin  were  present  after  the  addition  of  the  gelatin,  they 
had  an  excess  of  tannin  over  and  above  what  would  com- 
bine with  the  gelatin,  whereas  I  have  found  that  unless  a 
detinite  excess  is  present  the  maximum  amount  of  tannin 
is  not  precipitated.  The  results  obtained  are  shown  in 
the  following  table  : — 


Amount  of  tannin  precipitated  by  1  grm.  of  air  dry  gelatin 
in  solutions  of  equal  concentration  but  different  volumes. 


Tannin, 

Volume  of  solution, 

Tannin  precipitated, 

grms. 

c.c. 

grms. 

1 

100 

0-91 

o 

200 

1-50 

3 

300 

1-90 

4 

400 

2-17 

5 

500 

2-28 

6 

600 

2-36 

7 

700 

2-36 

g 

800 

2-36 

It  has  long  been  known  that  the  precipitate  of  gelatin 
with  excess  of  tannin  was  of  different  composition  to  the 
precipitate  with  excess  of  gelatin,  and  that  by  washing 
the  former  with  hot  water  a  considerable  amount  of  tannin 
could  be  removed  from  it,  but  I  have  not  been  able  to 
find  any  record  of  experiments  made  with  definite  quan- 
tities of  tannin  and  gelatin.  In  order  to  ascertain  how 
much  tannin  could  be  washed  out  I  made  use  of  Kjeldahl's 
method  ;  the  precipitate  after  filtering  off  the  tannin 
was  transferred  to  a  beaker  and  washed  by  decantation 
with  five  lots  of  cold  water ;  the  wash  water  still  gave 
a  precipitate  with  a  drop  of   1   per  cent,  gelatin  and  a 


The  composition  of  the  precipitates  on  the  dry  matter 
was  therefore  : — 


Gelatin 
Tannin 


or  for  100  parts  of  absolutely  dry  gelatin  as  estimated 
by  Kjeldahl's  method  (5-5  factor),  the  tannin  combined 
was  : — Unwashed,  300  ;  washed,  212.  The  amount  fixed 
when  calculated  on  the  original  gelatin  used  is  136  parts 
of  tannin  per  100  parts  of  gelatin,  but  if  this  amount 
of  tannin  be  mixed  in  solution  with  the  amount  of  gelatin 
indicated,  the  whole  of  the  tannin  is  not  precipitated, 
but  an  equilibrium  is  reached  when  about  87  per  cent, 
of  the  tannin  is  precipitated.  Two  experiments  gave  the 
following  results  : — 1-468  grm.  of  Kahlbaum's  pure  tannic 
acid  (  =  1-36  grm.  of  absolutely  dry  acid)  was  dissolved 
in  50  c.c.  of  water ;  to  this  was  added  1  grm.  of  Coignet's 
gelatin  dissolved  in  50  c.c.  of  water ;  the  whole  was 
thoroughly  stirred  and  allowed  to  stand  24  hours.  After 
filtering  and  evaporating  the  filtrate  as  described,  the 
amount  of  residue  obtained  in  two  experiments  was 
0084  and  0-087  grm.,  equivalent  to  1-192  and  M86  grm. 
of  tannin  precipitated,  a  mean  of  1-189  grm.  or  87  per 
cent,  of  the  tannin  was  precipitated.  On  the  gelatin  as 
estimated  by  Kjeldahl,  1  grm.  precipitated  1-6  grm, 
of  tannin.  If  the  quantity  of  tannin  be  successively 
increased,  the  gelatin  and  the  concentration  remaining 
constant,  an  increased  quantity  of  tannin  will  be  pre- 
cipitated until  the  maximum  above  named,  namely, 
2-4  grms.  or  3-25  Nx5-5  is  reached. 

In  order  to  ascertain  the  effect  of  time  on  the  amount 
precipitated,  experiments  were  carried  out  in  which  the 
filtrate  was  examined  after  the  lapse  of  one  hour,  twenty- 
four  hours,  and  forty-eight  hours,  the  results  being  shown 
in  the  table  below.  They  indicate  that  both  for  strong 
and  weak  solutions  an  equilibrium  is  reached  in  twenty- 
four  hours,  after  which  the  precipitate  appears  to  lose  a 
little  tannin.  The  table  also  shows  influence  of  concentra- 
tion on  the  quantity  precipitated.  One  grm.  of  air-dry 
gelatin  was  used  in  each  experiment  and  6-04  grms  of 
dry  tannin. 


Tannin  precipitated 

Concentra- 
tion at 
beginning  of 
experiment. 

Concentration 

Experiment. 

Time. 

Volume  of 

Residues. 

by  1  grm.  gelatin 

at  end  of 

solution. 

Nx5-5 

experiment  %. 

hours. 

c.c. 

25  c.c. 

1 

1 

150 

\ 

0-6215 
0-6225 

} 

3-10 

4 

2-45 

2 

24 

150 

i 

0-6010 
0-6000 

) 

r 

3-25 

4 

2-37 

3 

48 

150 

{ 

0-6105 
0-6100 

r 

3-15 

4 

2-4 

100  c.c. 

4 

1 

600 

i 

0-7545 
0-7540 

F 

2-04 

1 

0-60 

5 

24 

600 

| 

0-6665 
0-6655 

f 

2-73 

1 

0-62 

6 

48 

600 

1 

06690 
0-6650 

i" 

2-70 

1 

0-62 

blue  black  coloration  with  iron  alum.  It  was  then  washed 
with  boiling  water  until  the  wash  water  gave  no  pre- 
cipitate with  gelatin  and  only  a  very  faint  coloration 
with  iron  alum.  The  nitrogen  found  in  the  dried  pre- 
cipitate before  washing  was  4-54  per  cent.,  and  579  per 
cent,  after  washing,  an  increase  of  1-25  per  cent,  equivalent 
to  69  per  cent,  of  dry  gelatin  or  92  per  cent,  of  original 
gelatin  used. 


The  filtrate  titrated  with  permanganate  by  Lowenthal'  J 
method  was  found  to  contain  the  same  amount  of  tannin 
as  that  found  by  weighing. 

In  order  to  ascertain  the  influence  of  concentration 
on  the  amount  of  tannin  precipitated,  1  grm.  of  air-dry 
gelatin  (=0-74  grm.  by  Kjeldahl's  method)  was  brought 
into  admixture  with  5- 51  grms.  of  absolutely  dry  tannin 
under  the  same  conditions  as  above.     The  results  aro 
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shown  in  the  following  table.  These  confirm  Davy's 
results,  and  show  that  the  least  quantity  of  tannin  is 
precipitated  from  the  least  concent  rated  solution.* 

Amount  of  JLdhtbaurrts  gcdlptanHic  acid  precipitated  by 
1  grin,  of  absolutely  dry  gelatin  Nx5-5  in  solutions 
of  different  concentration. 


Quantity 

Volume 

Concentration 

Tannin  precipitated 

.No. 

of  dry 

of 

at  end  of 

by  1  grin,  of  gelatin, 

tannin. 

solution. 

experiment. 

Nx5-5 

grms. 

c.c. 

per  100  c.c. 

1 

5-5 

150 

2>2 

3-0 

2 

5-5 

200 

1-80 

2-95 

X 

5-5 

250 

1-32 

2-6 

4 

6-0 

500 

0-76 

2-45 

5 

5-5 

2000 

0-19 

2-4 

6 

5-5 

6000 

0-063 

2-4 

An  experiment  to  show  the  influence  of  temperature 
was  made  by  adding  1  grm.  of  air-dry  gelatin  to  1000  c.c. 
of  the  tannin  solution  at  a  temperature  of  80°  C,  an 
exactly  similar  solution  being  acted  upon  at  18°  C,  the 
amount  precipitated  in  the  former  case  being  1-74  grms., 
and  in  t  he  latter,  135  grms.  of  tannin.  In  the  hot  solution 
the  precipitate  adheres  to  the  rods  and  the  sides  of  the 
beaker,  and  occupies  a  very  small  volume  in  comparison 
with  the  original  precipitate. 

The  compound  of  gelatin  and  tannin  when  dry  is  a 
brittle  mass  of  a  yellowis  i- brown  colour.  When  placed 
in  boiling  water  it  melts  to  a  tenacious  sticky  substance 
of  the  consistency  of  bird  lime,  and  in  this  state  may  be 
drawn  out  or  spun  into  fibres  as  fine  as  those  of  a  spider's 
web.  The  fibres  have  a  metallic  lustre  like  silver  slightly 
tinged  with  gold.  When  placed  in  a  solution  of  iron 
alum  they  are  but  slightly  coloured  blue,  becoming  the 
colour  of  polished  steel.  The  tannin  in  the  compound 
is  insoluble  in  alcohol,  ether,  or  acetone,  and  is  almost 
tasteless.  I  have  been  unable  to  observe  any  evolution 
or  absorption  of  heat  taking  place  during  the  precipita- 
tion. By  boiling  the  pure  preparations  continuously 
with  water  they  are  decomposed  into  constituents  of 
\  iiying  composition  as  shown  by  the  appearance  of  the 
water  ;  it  contains  tannin,  and  also  fine  suspended  par- 
tretes  which  may  be  filtered  off  and  which  appear  to  be 
another  compound  of  tannin  and  a  gelatin  proteoid  con- 
tuning  a  much  smaller  quantity  of  tannin.  By  boiling 
with  magnesia  it  appears  to  be  completely  decomposed. 
Approximately  1  grm.  of  dry  gelatin  (Nx5-5)  combines 
with  2  grms.  of  dry  gallotannic  acid  to  form  3  grins,  of 
11  leather,"  but  this  compound  can  be  partially  split  up 
by  boiling  with  water,  so  that  the  compounds  prepared 
by  drawing  the  gelatin-tannin  precipitate  out  of  boiling 
water  are  not  of  constant   coin  posit  ion. 

Lumiere  and  Seyevretz  (Coll.,  1906,  205;  this  J., 
1906,  704)  state  that  tannin  and  gallic  acid  only  produce 
the  insolubilisation  of  gelatin  in  the  presence  of  air  and 
in  an  alkaline  medium  ;  in  the  case  of  gallic  acid  this 
is  true,  and  the  observation  is  a  very  interesting  one 
from  the  point  of  view  of  the  theory  "of  tanning,  since 
alkaline   gallid   arid    gives   no    precipitate    with   gelatin, 

but  in  the  case  of  tannin  1  b;ive  not  been  able  to  confirm 
M.  Lumiere's  observation  ;  indeed,  the  tannin  appears 
to  act  more  Vigorously  in  acid  solution,  and   the  same 

Compound    is    formed    as    I    have,   described    above,    which 

is  insoluble   in    boiling   water,   although    it    is   gradually 

decomposed  by  it.  I  think  that  wdiat  Lumiere  and 
Seyewetz  have  taken  for  the  solution  of  the  precipitate 
of    tannin    and    L'ela.tin    on    boiling,    is    its   condensation    or 

gulation,  for  a   very  large  volume  of  the  precipitate 
i     reduced    to  as   extremely  small    volume   by   boiling, 

and    if   the  experiment    is   carried    out    on   a    small   scale   is 

'Alsop  (Amer.  Leather  Chem.  J.,  W07,  a.  406)  shows  that  tha 
amount  ol  tilde  powder  m  equal  volumes  of  solutions  pf 
differ. ait  (trinity  will  khv  tin  game  amount  ol  noil  t.ms  II.-  infers 
tins  to  be  due  to  pnyi  leal  and  chemical  reason  and  to  be  dependent 
on  the  volume*  and  not  en  the  tannin  eo«ttnt  ol  the  solution,  hn1 
does  it  not  rather  point  to  a  chemical  ooniblnatiou,  sine  the  Iml- 
bad  aMdrbed  the  tame  tunounl  ol  t  inula  from  the  strong  .is  train 
tli  •  tviMli  solution  ? 


apt  to  be  overlooked  or  neglected  ;  it  certainly  appears 
as  though  almost  the  whole  of  the  precipitate  dissolved, 
but  neither  in  the  cold  or  hot  solutions  can  I  find  any 
nitrogen  or  only  a  mere  trace  which  may  be  accounted 
for  by  the  presence  of  a  small  amount  of  nitrogenous 
matter  in  the  original  gelatin  which  is  not  precipitable 
by  tannin.  Unless  the  experiment  is  carried  out  quan- 
titively  it  is  very  easy  to  be  deceived.  The  boiling  of  the 
solution  causes  the  precipitate  to  part  with  a  considerab  e 
amount  of  tannin  (about  14  per  cent,  on  the  dry  matter). 

It  is  possible  that  the  oxygen  of  the  air  has  some 
influence  on  the  fixation  of  tannin  in  the  compounds  I 
have  shown,  but  I  have  been  unable  to  make  further 
experiments  in  this  direction,  though  from  what  has  been 
said  above  it  will  be  seen  that  there  is  some  fallacy  in 
Lumiere  and  Seyewetz's  results.* 

In  view  of  the  use  of  chromed  hide  in  the  estimate  of 
tannin,  I  thought  it  of  interest  to  ascertain  the  absorption 
of  tannin  by  chromed  gelatin.  Lumiere  and  Seyewetz 
(Bull.  Soc.  Chim.,  1903,  1077;  this  J.,  1903,  1358) 
state  that  gelatin  fixes  a  maximum  constant  quantity  of 
sesquioxide  of  chromium  of  between  3-2  and  3'5  grms. 
per  100  grms.  of  gelatin,  whatever  be  the  chromium 
salt  employed.  I  have  been  unable  to  confirm  this,  but  find 
that  the  quantity  of  chrome  fixed  by  the  gelatin  depends 
on  the  concentration  of  the  chrome  solution,  and  on  the 
basicity  of  the  salt  used.  By  employing  the  basic  chromic 
chloride  as  recommended  for  the  chroming  of  hide  powder 
(Coll.,  1907,  252)  sheets  of  gelatin  placed  for  24  horns  in 
a  solution  diluted  one-tenth  gave  5  per  cen  .  of  chromic 
oxide,  but  when  soaked  in  the  concentrated  solution 
13-6  per  cent,  was  found  after  washing  and  neutralizing 
in  the  same  way  as  in  the  chrome  tanning  of  skins,  or, 
as  recommended  by  Lumiere  and  Seyewetz,  with  weak 
ammonia.  The  gelatin  is  rendered  absolutely  insoluble 
even  by  the  weaker  solution. 

The  chroming  of  the  gelatin  does  not  interfere  with 
the  absorption  of  tannin,  as  a  sheet  of  the  heavily 
chromed  gelatin  will  absorb  as  much  tannin  as  before 
chroming.  When  a  sheet  of  gelatin  is  soaked  in  cold 
distilled  water  it  absorbs  from  8  to  9  times  its  weight  of 
water  and  loses  about  5  per  cent,  of  soluble  matter,  the 
greater  part  of  which  is  precipitable  by  tannin.  This 
soluble  matter  is  doubtless  gela  in  partially  peptonized 
during  the  drying  process.  Such  a  sheet  of  swollen 
gelatin  placed  in  a  solution  of  tannin  will  absorb  the  tannin 
very  much  in  the  same  way  as  a  skin  does,  becoming 
tanned  by  the  process,  but  the  amount  of  tannin  absorbed 
is  not  so  great  as  that  precipitated  by  the  gelatin  when  In 
solution.  A  sheet  tanned  this  way  was  found  to  have 
absorbed  L00  grms.  of  tannin  for  every  grin,  of  dry  gelatin. 
An  exactly  similar  sheet  was  chromed  by  treating  it  with  a 
strong  solution  of  basic  chromium  chloride  as  above 
described,  and  then  transferred  to  a  solution  of  tannin 
containing  55  grms.  of  tannin  for  48  hours.  The  amount 
of  tannin  absorbed  (by  difference)  was  1-06  grins,  per  grm. 
of  dry  gelatin.  Thus  the  chromed  gelatin  has  absorbed 
as  much  tannin  as  the  unchronied  gelatin.  From  this 
it  will  be  seen  that  the  tannin  attaches  itself  to  different 
bonds  in  the  gelatin  molecule  to  those  to  which  the  chromic 
oxide  is  attached.  Procter  remarks  on  this — that  recent 
researches  on  the  proteids  lead  to  the  view  that  gelatin 
like  the  rest  of  them  consists  of  linked  chains  of  amino 
acids  in  which  the  carbozyl  of  one  member  is  linked  to  an 
amino  group  of  another,  probably  one  or  more  carboxyla 
and  one  or  more  amino  groups  being  free.  If  is  therefore 
probable  that  bodies  of  an  acid  character  attach  t  uemselves 

to  the  amino  groups  and  those  of  a  basic  to  the  carboxyN. 

so  that  one  does  not  interfere  with  the  fixation  of  the  other. 
There  are  many  illustrations  of  the  fact  that  this  is  so, 

such  as  the  difficulty  of  attaching  basic  colours  to  chrome 
leather  directly,  etc.,  but  whether  Hie   chemical   explain 
tion  is  the  correct    one   is  an  open   question   which  cannot 
be  Completely  answered  until   we   have  carried   mvestiga- 

*  since  the  leading  of  the  paper  sWasny,  Eritische  and 
exparimantaUe  Beltrage  iur  Auflclarung  ilcr  Gerbevorganges  Coll., 

r.nis,  i  in,  Imx  shown  that  oxidation  ol  hide  fibre  produces 
mi  alt.  ration  in  its  acid  or  basic  characters,  and  consequently 
ii  feather  be  considered  as  a  salt,  thai  both  oxidised  ami 
unoxuliHcil  hide  are  equally  capable  of  forming  it  Maoa 
gelatin  is  hydrolyzed  hide   fibre    it    is    probable   that   the   hum 

i  holds   gOOd   in   tins   case    too. 
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tions  further  as  to  the  influence  of  the  colloid  state.  In 
this  connection  1  would  cite  an  important  paper  by 
Luppo-Cramer  (Collegium,  1906, 24,  Ueber  einige  Kolloiden 
Oxyde  ab  GertmngsmitteL  8m  thi<  ./..  1908,  ,'57). 
in  winch  the  mode  of  action  of  metallic  oxides  is  shewn  to 
be  due  to  their  assuming  the  colloidal  state  ;  metals  like 
silver,  mercury,  and  copper,  which  will  not  tan  in  ordinary 


\ 


solution  are  capable  of  a  tanning  action  when  in  the 
colloidal  state.  Some  time  back  Dr.  Sand  suggested 
this  possibility  to  me  in  the  case  of  tin,  but  I  have  been 
unable  to  carry  out  any  experiments  for  lack  of  time. 

An  examination  of  the  facts  shows  that  the  combination 
of  gelatin  and  tannin  is  neither  a  purely  chemical  one, 
since  the  gelatin  and  tannin  compound  is  not  of  constant 
composition,  nor  a  purely  physical  one,  since  it  does  not 
obey  the  solution  laws,  which  require  the  concentration 
of  the  tannin  in  the  solution  and  the  tannin  in  the  gelatin 
to  maintain  a  constant  ratio.  The  way  in  which  the  tannin 
combines  with  the  gelatin  very  much  resembles  the  com- 
bination of  gelatin  with  hydrochloric  acid  (see  Procter,  Prin- 
ciples, p.  86).  It  is  probable  that  more  than  one  compound 
of  gelatin  and  tannin  exists,  and  that  in  the  earlier  stages 
only  certain  of  the  linkages  are  saturated  with  tannin 
The  whole  matter  is  complicated  for  the  reason  that  we 
know  very  little  of  the  constitution  of  tannin  and  less  of  the 
constitution  of  gelatin.  The  investigations  which  are  at 
present  going  on  in  various  photographic  and  other 
laboratories  are  all  tending  to  show  that  the  influence  of 
the  colloid  state  is  most  important,  and  it  is  in  this  direction 
to  which  we  must  look  for  a  fuller  explanation  of  the 
various  gelatin  compounds  of  which  the  tanno-gelatin  is 
the  most  important. 

As  to  the  explanation  of  the  above  facts,  if.  I  may  be 
allowed  to  use  the  words  of  Newton  "  Hypotheses  non 
tingo;"  I  will  merely  content  myself  with  adding  them  to 
what  has  been  done  already  by  others. 
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In  conclusion  my  thanks  are  due  to  Mr.  S.  R.  Trotman 
and  Mr.  W.  E.  Holmes  for  help  in  carrying  out  some  of  the 
experiments,  and  also  to  Professor  H.  R.  Procter  for  his 
friendly  advice  and  criticism. 

Discussion. 

Mr.  O.  Qui  bell  remarked  that  he  had  found  chondrin 
to  1*;  a  frequent  constituent  of  the  gelatin  referred  to  by 
Mr.  Wood.  This  was  to  be  expected  from  the  process  of 
the  manufacture.  He  thought  the  term  pure  gelatin 
wjs  somewhat  contradictory. 

Mr.  S.  R.  Trotman  thought  that  Mr.  Wood's  experi- 
ments were  important  from  a  practical  point  of  view,  since 
they  indicated  the  proper  excess  of  tannic  acid  necessiry 
to  obtain  the  maximum  weight  of  leather  from  a  given 
weight  of  skin3.  Interesting  information  might  be 
obtained  by  a  process  of  fractional  precipitation  of  gelatin 
with  tannic  acid,  and  analysis  of  the  resulting  compounds. 
He  had  recently  attempted  to  fractionally  precipitate 
gelatin  with  magnesium  or  zinc  sulpha'e,  and  the  results 


of  these  experiments  certainly  confirmed  the  view  that 
even  the  best  commercial  article  was  not  a  simple 
subst  Hire. 

Dr.  V.  S.  Kipping  also  regirded  the  assumption  that 
gelatin  was  a  single  substance  as  unwarranted,  and 
s  iggested  the  use  of  amino-acids  as  precipitant?,  as  it 
was  possib'e  that  they  p'ayed  an  important  part  in  the 
i  institution  of  gelatin.  It  would  be  interesting  to  know 
if  I  he  residues  left  by  washing  tho  gelatin  lanmne  precipi- 
tation had  been  analysed,  and  if  so,  whether  they  were  of 
identical  composition. 

Mr.  S.  J.Pentecost  alluded  to  the  capacity  for  absorbing 
l  annic  acid  possessed  by  silk  and  the  increased  effect  caused 
by  subsequent  treatment  with  metallic  salts.  This  was 
perhaps  similar  to  the  reaction  observed  between  chromed 
gelatin  and  tannic  acid. 

Dr.  H.  J.  S.  Sand  thought  that  experiments  such  as 
those  carried  out  by  Mr.  Wood  were  likely  to  throw  light 
on  processes  occurring  in  some  dyeing  operations.  With 
regard  to  Kipping's  suggestion  he  thought  that  if  gelatin 
were  to  be  replaced  by  a  pure  ammo-acid  this  acid  ought 
to  be  a  colloid.  It  was,  however,  doubtful  whether  a 
chemically  pure  colloidal  amino-acid  could  be  obtained. 

Mr.  Wood  in  reply  to  Mr.  Quibell,  said  that  the  gelatin 
he  had  used  was  remarkably  constant  in  composition, 
samples  analysed  during  two  years  showing  almost  exactly 
the  same  nitrogen  content  and  only  a  trace  of  nitrogen  not 
precipitated  by  tannin.  He  had  reckoned  all  the  substance 
non-precipitated  by  tannin  as  "  pure  "  gelatin,  whatever 
that  might  be.  He  thought  Mr.  Trotman's  suggestion 
a  good  one,  but  had  not  had  time  to  carry  it  out.  In 
reply  to  Dr.  Kipping,  he  had  already  thought  of  the  use 
of  a  pure  synthetic  protein,  in  fact  he  had  himself  suggested 
the  use  of  such  a  body  (this  J.,  1904,  1072).  Some  time 
ago  he  wrote  to  Professor  Sorensen  of  Copenhagen  on  the 
subject,  who  replied  that  to  his  knowledge  no  simple 
amino-acid,  nor  even  the  higher  members  nor  the  simple 
polypeptides  are  precipitated  by  tannin.  The  latter  part 
of  Professor  Kipping's  question  he  had  answered  in  the 
paper,  though  perhaps  he  had  not  made  it  quite  clear  ; 
it  was  impossible  to  wash  the  residues  to  a  constant  com- 
position with  water  since  this  decomposed  the  compound. 
If  the  excess  of  tannin  he  had  indicated  were  present  then 
he  believed  that  the  tannin  actually  combined  with  the 
gelatin  was  constant.  In  reply  to  Mr.  Pentecost,  Vignon  of 
Lyon  had  proposed  the  use  of  raw  silk  as  an  absorbent  of 
tannin  in  place  of  hide  powder.  He  did  not  know  whether 
the  increased  weight  of  the  silk  in  the  process  mentioned  by 
Mr.  Pentecost  was  due  to  the  tannin  absorbed  or  to  the 
metallic  salts.  In  reply  to  Dr.  Sand,  he  had  compared 
the  absorption  of  tannin  to  the  dyeing  process  but  the 
formula  given  by  Biltz  (this  J.,  1905,  920)  for  the  absorp- 
tion of  dyes,  did  not  hold  good  for  the  absorption  of  tannin 
by  gelatin.  He  hoped  someone  would  be  able  to  utilize 
the  facts  to  which  he  had  called  attention. 


Scottish  Section. 

Meeting  h»ld  at  Glasgow  on  Tuesday,  March  24'/*,  1908. 

MR.    JOHN    S.    MACARTHUR    IN    THE    CHAIR. 

THE   BEHAVIOUR   OF   METALS   WHEN   HEATED 
IN    AMMONIA. 

BY    G.    G.    HENDERSON    AND    J.    C.    GALLETLY. 

Some  time  ago  one  of  the  authors,  in  conjunction 
with  Mr.  G.  T.  Beilby,  F.R.S.,  made  a  somewhat  extended 
study  of  the  behaviour  of  a  number  of  metals  when 
exposed  to  the  action  of  ammonia  at  high  temperatures, 
with  the  object  of  investigating  the  physical  as  well  as 
the  chemical  changes  produced  (Beilby  and  Henderson, 
Chem.  Soc.  Trans.,  1901,  79,  1245  ;  this  J.,  1901,  1212). 
Among  the  metals  examined  at  that  time,  some,  viz., 
iron,  cobalt,  nickel,  copper,  and  zinc,  were  found  either 
to  be  more  or  less  completely  converted  into  nitrides  if 
the  necessary  conditions  were  maintained,  or  to  suffer 
very  marked  changes  in  physical  character  if  the  conditions 
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were  such  that  no  nitride  was  permanently  formed. 
On  the  other  hand,  it  was  observed  that  the"  action  of 
ammonia  on  silver,  gold,  and  platinum  did  not  in  any  case 
result  in  the  formation  of  a  nitride,  but  that  exposure 
to  the  heated  gas  produced  a  profound  modification  of 
the  physical  structure  of  each  of  these  metals.  The 
behaviour  of  a  number  of  other  metals  and  alloys  when 
heated  in  ammonia  at  temperatures  below  their  melting 
points  was  also  examined,  although  not  so  exhaustively, 
and  in  every  case  marked  changes  in  the  physical  pro- 
perties of  the  substance  were  observed.  Moreover,  it  was 
found  that  in  every  case,  whether  a  nitride  of  the  metal 
was  formed  or  not,  the  ammonia  suffered  some  decom- 
position into  its  elements,  the  extent  of  the  decomposition 
depending  upon  the  character  of  the  metal  as  well  as  upon 
the  temperature. 

The  experiments  which  we  then  made  led  us  to  the 
following  conclusions.  Most,  if  not  all,  metals  when 
heated  in  ammonia  are  either  converted  into  nitrides 
or  else  greatly  changed  in  their  physical  properties,  even 
when  no  nitrogen  is  permanently  fixed  by  the  metal. 
The  changes,  which  include  alterations  in  the  colour, 
lustre,  tenacity,  elasticity,  and  electrical  conductivity 
of  the  metals,  are  probably  caused  by  the  disintegration 
of  the  metal  through  the  continuous  formation  and 
decomposition  of  unstable  nitrides,  since,  when  examined 
with  the  microscope,  the  altered  metals  exhibit  a  char- 
acteristic spongv  structure  due  to  the  escape  of  minute 
bubbles  of  gas  from  a  molten  or  semi-fluid  mass.  In  the 
case  of  those  metals  which  form  nitrides,  the  maximum 
fixation  of  nitrogen  depends  upon  the  state  of  aggregation 
of  the  metal,  the  temperature,  the  excess  of  ammonia, 
and  the  time.  Nitrides  can  hardly  be  obtained  by  inter- 
action between  metals  and  ammonia  at  high  temperatures 
unless  excess  of  the  gas  is  present,  since  most  of  them 
are  decomposed  into  metal  and  ammonia  when  heated 
in  hydrogen,  the  action  being  in  most,  if  not  in  all,  cases 
a  reversible  one. 

Subsequent  to  the  publication  of  the  paper  quoted 
.above,  White  and  Kirschbraun  (J.  Amer.  Chem.  Soc., 
1906,  1343  ;  this  J.,  190fi,  1100)  again  examined  the  action 
of  ammonia  on  heated  iron  and  zinc,  and  also  on 
aluminium.  With  iron  they  obtained  results  similar  to 
those  nreviously  published  by  Fowler  (Chem.  Soc.  Trans., 
1901,  285;  see  this  J.,  1901,  77)  and  by  Beilby  and 
Henderson.  With  zinc,  heated  to  a  temperature  of  G00°, 
they  obtained  a  product  containing  10-G  per  cent,  of 
nitrogen,  as  against  the  12-5  per  cent,  required  by  the 
formula  Zn5N,,  and  with  properties  similar  to  those  of 
the  nitride  of  zinc  prepared  by  Frankland  by  heating 
zincamide.  Aluminium  was  also  found  to  be  attacked 
by  ammonia,  yielding  a  product  which  contained  1-8  per 
cent,  of  nitrogen. 

In  view  of  the  interest  of  the  results  previously  obtained, 
it  appeared  to  us  desirable  to  extend  the  investigation 
to  a  larger  number  of  metals.  Our  numerous  experiments, 
which  are  summarised  in  the  following  paragraphs,  con- 
firmed in  every  way  the  conclusions  formerly  arrived  at 
by  Beilby  and  Henderson,  some  of  the  metals  examined 
being  converted  into  nitrides  and  others  affected  only  as 
regards  their  physical  state,  while  in  all  cases  the  ammonia 
was  decomposed  to  a  greater  or  smaller  extent  by  contact 
with  the  heated  metal.  (It  may  be  recalled  that  in  the 
paper  already  quoted  we  showed  that  dry  ammonia 
suffers  little  or  no  decomposition  when  passed  through 
a  glazed  porcelain  tube  at  a  temperature  of  850°  C.)  It 
is  therefore  unnecessary  to  discuss  the  results  of  these 
experiments  at  greater  length,  since  they  simply  confirm 
the  general  conclusions  stated  in  the  paper  on  this  subject 
communicated  to  the  Chemical  Society. 

In  carrying  out  the  experiments  iho  metals,  either 
in  fine  powder  or  in  the  form  of  foil,  were  placed  in  (dazed 
poroelau]  boats  which  were  heated  in  a  porcelain  tube 
glazed  inside  and  outside.  As  a  general  rule,  a  rapid 
current  of  dry  ammonia  was  passed  through  the  tube, 
experience  having  shown  the  desirability  of  a.  large  excess 
of  the  gas  being  present.  After  each  experiment  the 
boats  were  left  to  cool  in  a  stream  of  ammonia  before 
removal  from  the  tube.  Many  different  experiments 
wcic  made  in  which  the  conditions  with  respect  to  tempera- 
ture, time  during  which  the  metal  was  kept  in  contact 


with  the  hot  gas,  and  state  of  aggregation  of  the  metal 
were  varied,  but  as  it  would  be  tedious  to  enter  into  the 
details,  only  the  principal  results  are  given  below. 

Manganese. — When  manganese  in  the  state  of  fine 
powder  is  heated  at  a  temperature  of  about  800°  C.  in  a 
rapid  stream  of  ammonia,  it  is  readily  converted  into  a 
nitride,  and  at  the  same  time  a  large  proportion  of  the 
ammonia  is  decomposed  into  its  elements.  Two  different 
specimens  of  the  nitride,  prepared  under  these  conditions, 
were  found  on  analysis  to  contain  13-6  and  14-0  per  cent, 
of  nitrogen  respectively,  while  the  formula  Mn3N2  requires 
14-5  per  cent,  of  nitrogen  ;  evidently  the  conversion  of 
the  metal  into  its  nitride  was  practically  complete.  With 
coarsely  powdered  metal  and  at  lower  temperatures  we 
obtained  products  containing  from  10*  1  to  11-8  per  cent, 
of  nitrogen,  but  these  when  examined  with  the  microscope 
were  found  still  to  contain  particles  of  the  metal,  all  of 
which  showed  rounded  edges  as  if  they  had  been  in  a 
partially  fused  condition.  The  nitride  of  manganese, 
Mn3N2,  prepared  in  this  way,  is  a  dull  black  powder. 
Under  the  microscope  its  particles  are  seen  to  be  black 
and  lustrous,  but  apparently  not  crystalline  ;  they  rather 
appear  to  have  been  in  a  semi-fused  state.  The  nitride 
is  decomposed,  although  not  rapidly,  by  cold  wator, 
ammonia  being  evolved,  and  it  is  dissolved  by  dilute 
hydrochloric,  sulphuric,  and  nitric  acids,  some  what  slowly 
in  the  cold,  but  readily  on  heating.  With  the  two  former 
acids  all  the  nitrogen  of  the  nitride  is  converted  into 
ammonium  salts.  When  heated  in  the  air  the  nitride 
is  decomposed,  and  when  heated  in  hydrogen  it  yields 
the  metal  and  ammonia.  From  these  results,  which 
confirm  and  extend  earlier  observations  on  th:s  subject, 
it  is  clear  that  manganese  closely  resembles  iron  both 
in  its  behaviour  towards  ammonia  and  in  the  character 
of  its  nitride. 

Chromium,  molybdenum,  and  tungsten. — On  heating 
finely  powdered  chromium  in  ammonia  at  the  highest 
temperature  attainable  in  our  furnace,  viz.,  about  850°  O, 
the  gas  was  largely  decomposed  and  the  metal  was  con- 
verted into  a  black  powder.  The  heating  in  ammonia 
was  continued  until  no  particles  of  metal  could  be  observed 
in  the  product  when  it  was  examined  with  the  microscope. 
The  nitride  of  chromium  was  thus  obtained  as  a  dull 
black  powder,  of  which  the  particles  exhibit  an  appearance 
under  the  microscope  very  similar  to  that  of  the  nitride 
of  manganese.  The  chromium  compound,  however,  is 
characterised  by  the  remarkable  resistance  which  it 
offers  to  the  action  of  many  reagents.  It  appears  not  to 
react  with  water,  even  when  heated  to  redness  in  a  current 
of  steam,  and  when  heated  in  hydrogen  it  yields  only  a 
small  quantity  of  ammonia.  It  is  not  attacked  to  any 
notable  extent  by  bromine,  or  by  hydrofluoric  acid,  or 
by  concentrated  hydrochloric  or  sulphuric  acids,  or  by 
concentrated  aqueous  potassium  hydroxide,  on  prolonged 
heating,  and  it  is  but  slightly  soluble  in  concentrated 
nitric  acid  or  in  aqua  regia.  It  is  hardly  if  at  all  affected 
when  heated  with  soda-lime,  but  when  heated  in  the  air 
it  glows  and  undergoes  decomposition,  and  it  is  readily 
oxidised  by  fusion  with  sodium  peroxide.  Since  the 
remarkable  stability  of  the  nitride  made  the  direct  estima- 
tion of  the  nitrogen  contained  in  it  a  very  difficult  matter, 
we  had  to  content  ourselves  with  estimating  the  per- 
centage of  chromium  in  the  specimen  of  the  metal  employed 
in  our  experiments  and  in  the  nitride  prepared  from  it, 
using  in  each  case  the  method  of  oxidation  with  sodium 
peroxide.  The  metal  was  found  to  contain  99-4  per  cent, 
and  the  nitride  8(i-,'{  per  cent,  of  chromium  ;  the  nitrogen 
in  the  nitride  amounted,  by  difference,  to  13-1  per  cent. 
A  nitride  of  chromium  of  the  formula  Cr3N  2  would  contain 
15-2  per  cent,  of  nitrogen  ;  hence  our  product  was  probably 
composed  of  a  mixture  of  a  nitride  of  this  composition 
with  some  unaltered  chromium.  In  most  of  its  properties 
our  product  closely  resembles  the  nitride  of  chromium 
previously  prepared  by  the  direct,  union  of  its  elements 
at  a  red  heat  and  by  heating  chromic  chloride  in  ammonia, 
and  to  which  the  formula  <VN  is  ascribed.  This  com- 
pound is  said  to  dissolve  slowly  in  concentrated  sulphuric 
acid,  and  in  this  respect  it  differs  from  the.  nitride  which 
we  obtained,  although  otherwise  it  is  very  like  it. 

Molybdenum  also  reacts  with  ammonia,  but  with  greater 
difficulty  than  chromium.     When  the  metal,  in  fine  powder, 
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was  exposed  to  the  action  of  the  gas  at  a  temperature  of 
about  860P  C.  we  obtained  ■  black  substance  intermingled 
with  a  large  quantity  of  unaltered  molybdenum,  and  even 
after  repeated  treatment  with  ammonia  the  conversion 
of  the  metal  into  its  nitride  was  always  very  incomplete. 
Different  specimens  of  the  product  were  found  to  contain 
quantities  of  nitrogen  varying  from  2-4  up  to  31  per  cent., 
while  the  formula  Mo:,X.,  requires  89  per  cent,  of  nitrogen. 
Under  the  microscope  the  product  was  seen  to  be  com- 
posed of  black  particles  mixed  with  particles  of  the  metal, 
the  latter  showing  rounded  edges.  The  product  is  not 
attacked  by  dilute  hydrochloric  or  sulphuric  acids,  but  it 
dissolves  very  slowly  in  hot  concentrated  sulphuric  acid 
and  it  is  readily  oxidised  by  nitric  acid.  At  lower  tempera- 
tures the  quantity  of  nitrogen  fixed  by  the  metal  was  less 
than  at  a  red  heat.  The  ammonia  was  decomposed  to  a 
considerable  extent  when  passed  over  the  heated  metal. 
Practically  no  nitride  was  formed  when  powdered  tungsten 
was  heated  in  ammonia,  whether  at  higher  or  lower  temper- 
atures. The  ammonia  underwent  some  decomposition, 
and  the  appearance  of  the  metal  was  altered  to  the  extent 
that  its  particles  showed  rounded  edges,  as  if  it  had  been 
in  a  state  of  incipient  fusion,  but  the  product  was  found 
on  analysis  to  contain  no  more  than  a  trace  of  nitrogen. 

Thus,  as  might  have  been  expected,  the  behaviour  of 
chromium  towards  ammonia  resembles  that  of  manganese 
and  of  iron.  When  the  members  of  the  chromium  family 
are  compared  with  one  another  it  is  seen  that  the  resist- 
ance of  the  metal  to  the  action  of  ammonia,  or  the  instability 
of  the  nitride  produced,  becomes  more  marked  as  the 
atomic  weights  increase. 

Titanium,  tin,  and  lead. — Finely  powdered  titanium  was 
heated  in  ammonia  at  a  temperature  of  about  800°  C. 
Much  of  the  gas  was  decomposed  and  there  was  obtained 
a  dull  bronze  coloured  substance,  which  became  highly 
lustrous  when  rubbed  in  a  mortar,  and  which  was  seen 
under  the  microscope  to  consist  of  lustrous  particles.  A 
number  of  different  specimens  were  prepared  and  analysed, 
but  in  no  case  did  the  quantity  of  nitrogen  in  the  product 
exceed  6-8  per  cent.,  while  in  some  specimens  it  fell  to 
5  per  cent.  A  bronze  coloured  nitride  of  titanium  has  been 
obtained  by  other  methods,  but  this  has  the  composition 
represented  by  the  formula  TiN,  and  contains  22-4  per 
cent,  of  nitrogen.  The  product  which  we  obtained  reacts 
very  slowly,  if  at  all,  with  water,  and  is  insoluble  in  hydro- 
chloric acid,  but  it  slowly  dissolves  in  hot  concentrated 
sulphuric  acid.  It  is  decomposed  when  heated  in  the  air, 
but  it  offers  considerable  resistance  to  the  action  of  hydro- 
gen at  a  red  heat. 

A  number  of  experiments  were  made  with  tin,  in  the  form 
of  foil,  at  temperatures  ranging  from  160°  C.  to  a  red-heat, 
but  no  perceptible  quantity  of  nitrogen  was  fixed  under  any 
conditions.  Even  at  170°  O,  however,  the  appearance  of 
the  metal  began  to  change,  the  lustrous  surface  of  the  foil 
acquiring  a  fro3ted  appearance,  and  on  examination  with 
the  microscope  showing  a  number  of  minute  rounded 
blisters  or  bubbles.  At  incipient  redness  a  large  propor- 
tion of  the  ammonia  passed  over  the  heated  metal  was 
decomposed,  but  the  rate  of  decomposition  diminished 
rapidly  as  the  temperature  was  lowered. 

The  behaviour  of  lead  we  found  to  be  very  similar  to 
that  of  tin,  as  regards  both  the  decomposition  of  the 
ammonia  and  the  inability  of  the  metal  to  form  a  nitride, 
or  the  instability  of  the  nitride  produced,  under  the 
conditions  of  our  experiments. 

Zinc  and  cadmium. — Previous  to  the  publication  of 
White  and  Kirschbraun's  paper  (loc.  cit.)  we  had  examined 
in  detail  the  interaction  between  zinc  and  ammonia  at 
various  temperatures,  but  as  our  results  in  the  main  are 
in  agreement  with  those  already  recorded  it  is  not  necessary 
to  do  more  than  emphasise  the  statements  that  heated 
zinc  readily  attacks  ammonia,  that  the  most  favourable 
temperature  lie3  in  the  neighbourhood  of  600°  ft,  and  that 
since  the  temperatures  of  decomposition  and  of  formation 
of  the  nitride  of  zinc  lie  close  together  the  product  always 
consists  of  a  mixture  of  the  nitride  with  the  metal.  A 
large  proportion  of  the  ammonia  is  decomposed  by  contact 
with  the  heated  metal,  and  the  decomposition  of  the  gas 
begins  at  a  temperature  not  much  above  200°  C. 

A  few  experiments  with  cadmium  showed  that  its 
behaviour  is  similar  to  that  of  zinc,  but  that  it  is  difficult 


to  get  more  than  a  rather  small  proportion  of  the  metal 
converted  into  a  nitride.  When  the  finely  powdered  metal 
was  heated  in  ammonia  it  was  partially  converted  into  a 
nitride  of  a  greenish  colour,  but  this  was  mixed  with  a 
considerable  quantity  of  the  metal.  The  proportion  of  the 
ammonia  decomposed  was  not  so  great  as  with  ziic. 
When  cadmium  foil  was  heated  in  the  gas  little  formation 
of  nitride  could  be  observed  but  the  appearance  of  the  foil 
was  greatly  changed,  in  a  similar  manner  to  that  observed 
with  other  metals. 

Aluminium. — Our  experiments  with  aluminium  were 
discontinued  after  the  publication  of  the  paper  already 
referred  to.  We  had  found,  however,  that  reaction  does 
take  place  between  the  metal  and  ammonia,  but  that — 
at  least  under  the  conditions  of  the  experiments — only  a 
small  proportion  of  the  metal  can  be  permanently  converted 
into  the  nitride  in  this  way.  The  rest  of  the  metal  is 
changed  in  physical  properties  in  a  similar  manner  to  the 
other  metals  which  do  not  readily  form  nitrides  by  inter- 
action with  ammonia,  and  as  usual  much  of  the  gas  was 
decomposed. 

Palladium. — In  view  of  the  results  formerly  obtained 
with  platinum,  some  comparative  experiments  with  palla- 
dium were  carried  out.  The  metal  was  used  in  the  form 
of  a  very  fine  powder.  No  formation  of  nitride  was 
observed  in  any  of  the  experiments,  which  were  made  at 
different  temperatures  up  to  bright  redness,  but  on  inspec- 
tion under  the  microscope  the  metallic  powder  was  found 
to  contain  a  number  of  rounded  particles  which  had  the 
appearance  of  having  been  in  a  semi-fused  state.  The 
decomposition  of  the  ammonia  was  very  considerable. 

It  is  known  that  the  alkali  and  the  alkaline  earth 
metals  interact  with  dry  ammonia  when  heated  in  the  gas, 
yielding  amides  or  nitrides  respectively  according  to  the 
conditions  of  the  experiment.  Therefore,  taking  into 
consideration  the  fact  that  the  metals  examined  by  us 
include  representatives  of  all  the  groups  of  these  elements, 
there  are  grounds  for  reaffirming  our  former  conclusion 
that  in  all  probability  a  reaction  of  some  sort  takes  place 
between  every  metal  and  ammonia  at  a  suitably  high 
temperature.  We  incline  to  the  belief  that  a  nitride  of  the 
metal  is  produced,  at  least  transitorily,  even  though  no 
nitrogen  remain  permanently  in  combination  with  the 
metal,  because  it  has  been  proved  that  frequently  the 
temperature  at  which  a  metallic  nitride  is  formed  and  that 
at  which  it  is  decomposed  lie  very  close  together.  It  is, 
moreover,  difficult  to  account  otherwise  for  the  very 
marked  alterations  in  the  physical  character  of  those  metals 
which  do  not  appear  capable  of  forming  comparatively 
stable  nitrides. 


THE  AMYLOLYTIC  AND  PROTEOLYTIC  FER. 
MENTS  OF  WHEATEN  FLOURS,  AND  THEIR 
RELATION  TO  "  BAKING  VALUE." 

BY  JOHN  S.  FORD  AND  JOHN  M.  GUTHRIE. 

Part  I. 

When  an  attempt  is  made  to  determine  the  activity 
of  the  amylolytic  ferment,  which  is  well  known  to  be 
present,  to  some  extent,  in  wheaten  flours,  a  limited 
experience  shows  that  the  operation  is  not  simply  a  ques- 
tion of  extracting  the  flour  with  water  and  measuring 
the  activity  of  the  extract,  by  allowing  it  to  act  on  soluble 
starch,  in  the  customary  manner.  Before  recording  the 
reasons  for  this  assertion  we  may  state  that  the  actual 
activity  determinations  of  the  various  extracts,  men- 
tioned hereafter,  were  made  in  the  manner  and  with 
the  precautions  described  by  us  in  previous  publications 
(this  J.,  1904,  414;  J.  Inst.  Brew.,  1905,  206),  using 
soluble  starch  of  R  10  as  the  hydrolyte.  The  results 
are  in  all  cases  expressed  as  the  grams  of  maltose  produced 
by  the  filtered  extract  of  1  grm.  of  the  substance  acting 
on  excess  of  soluble  starch  for  1  hour  at  40°  C. 

The  first  point  to  be  ascertained  in  connection  with  the 
estimation  was  the  influence  of  the  duration  of  extraction. 
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Experiments  were  carried  out,  with  two  wheaten  flours 
at  different  origin,  as  follows  : — 


Table    2. — Influence    of    potassium    chloride    on   solution 
and  activity  of  the  amylolyiic  ferment  of  wheaten  flours. 


Table  1, — Influence  of  duration  of  extraction. 
20  grm*.  flour,  \  litre  water  at  18°. 


Time  of 
extraction. 

Onus,  maltose  per  1  grm.  flour. 

Minutes. 

No.  1. 

No.   2. 

10 
30 
60 
90 
120 

8-88 
8-03 
5-38 
3-48 
3-00 

12-88 
13-58 
13-65 
11-41 
9-31 

Grms.  maltose  per  1  grm.  flour. 


Extraction 

1   hour  18° 


Digestion 
3  hours  30° 


Water  alone |  3-22 

Water  plus  10  grms.  potas- 
sium chloride  per  i  litre  ,  13-72 


2-80 
17-36 


An  extension  of  these  experiments  was  made  thus  : — 
1  grm.  of  flour  was  digested  for  18  hours  at  30°  with 
50  c.c.  water  and  with  potassium  chloride  solutions  as 
under : — 


These  extractions  were  made  by  means  of  a  shaking 
machine  described  by  us  (J.  Inst,  Brew.,  loc  cit.). 

As  it  is  obvious  from  these  results  that  destruction* 
of  the  enzyme  takes  place  with  varying  rapidity,  dependent 
on  certain  characteristics  of  the  flours,  we  are  at  once 
confronted  with  a  difficulty,  that  of  time  of  extraction. 
Quite  apart  from  this  rapid  destruction  of  amylase,  the 
degree  of  which  varies  with  the  ratio  of  flour  to  water, 
there  are  other  difficulties,  for  it  was  found  that  an  aqueous 
extract  added  simultaneously  to  different  preparations 
of  soluble  starch  gave  different  results,  dependent  to  some 
extent  on  the  salt  concentration  of  the  starches  or  pro- 
bably, speaking  more  accurately,  on  the  resulting  hydrion 
concentration  of  the  solutions.  It  was  also  observed 
that  the  filtered  solutions  obtained  by  limited  extractions, 
when  retested  after  standing  several  hours  gave  different 
values.  In  some  instances  an  increase  and  in  others 
a  decrease  of  activity  was  recorded,  the  results  depending 
on  the  time  of  extraction  and  the  nature  of  the  flour. 
We  need  not  give  the  experimental  details  of  these  obser- 
vations as  they  cannot  yet  be  generalised.  Now.  as 
sample  No.  1  was  acid  in  reaction  and  No.  2  very  faintly 
alkaline,  to  rosolic  acid,  it  seemed  probable  that  we  had 
to  deal  with  destruction  of  amylase  by  hydrogen  or 
hydroxyl  ions,  consequently  an  evident  inference  was  to 
extract' the  flours  with  a  solution  of  an  ampholyte  known 
to  have  no  specific  influence  on  amylolytic  action.  Various 
substances  suggest  themselves  for  this  purpose  and  were 
tried,  but  we  need  only  record  a  few  of  our  experiments. 
In  the  first  place  an  attempt  was  made  to  adjust  the 
"  neutrality  "  of  the  aqueous  extraction  by  the  addition 
of  2  grms.  of  potassium  di-hydrogen  phosphate  plus 
0-2  grm.  of  di-sodium  hydrogen  phosphate  per  \  litre  of 
water.  When  No.  1  flour  was  extracted  thus  for  \  hour. 
the  value  obtained  was  14-28  as  against  803  grms.  of 
maltose  formed  in  the  case  of  simple  aqueous  extraction. 
The  addition  of  the  same  proportion  of  mixed  phosphates 
to  the  starch  used  for  the  aqueous  extract  conversion 
did  not  appreciably  alter  the  value.  Extraction  with 
solutions  of  other  ampholytes,  as  glycine,  gelatine,  certain 
proteoses,  etc.,  gave  similar  increased  values.  In  the 
case  of  extraction  with  mixed  phosphates  the  increased 
anxiolytic  activity  is  not  necessarily  a  proof  simply  of 
adjustment  of  "neutrality"  and  consequent  preserva- 
tion of  amylase,  as  it  might  be  due  (tartly  to  increased 
solution  of  the  enzyme;  the  differentiation  of  these 
actions  is  not  easy.  It  seemed  of  interest  to  sec  how  far 
the  addition  of  ft  neutral  salt,  such  as  potassium  chloride, 
would  affect  the  amount  of  active  enzyme  in  solution. 
'Die  use  of  this  sal!   is  however  tantamount  to  concurrent 

addition  of   amphoteric   bodies  owing  to  the   increased 

solution    of    certain    proteins   of    the    flours.      The    results 
of  such  an  experiment  are  tabulated  In-low.  as  even  Ihouuh 

they  are  the  measure  of  a  composite  effect,  they  are  of 
considerable  interest. 


•  A  il.-rrciihc  of  activity,  though  to  a  much  less  degree,  VMS 
lomettmei  be  olwerved  \m  the  extraction  ler  similar  con- 
dition!) of  ({round  barley,  when  thi*  in  prolonged  beyond  two 

or  three  hours. 


Table  3. 


Pot.  chloride 

Grins,  maltose 

per  100  c.c. 

per 

1  grm.  flour. 

Flour  with 

water 

alone 

4-06 

»         » 

» 

plus 

0-02  grm. 
0-20     „ 
0-40     ,, 
1-00     ,, 
2-00     ,, 
4-IK)      ,, 
8-00     ,, 
12-00     „ 
16-00     ,, 

6-10 
11-76 
13-70 
17-36 
18-62 
18-90 
18-20 
15-40 
13-72 

„ 

•• 

•• 

20-00     ,, 

12-04 

The  flour  with  water  alone  yielded  salts  to  solution 
equal  to  0-007  grm.  per  100  c.c.  Toluene  was  used  as 
an  antiseptic  in  the  above  digestions. 

The  solution  obtained  by  aqueous  digestion  above, 
when  added  to  starch  solutions  containing  potassium 
chloride  equal  in  amount  to  that  added  by  the  volumes 
of  the  saline  extracts  used  in  the  starch  conversions, 
gave  a  maximum  value  of  4-62.  These  experiments 
were  carried  out  at  an  early  stage  in  this  investigation, 
before  we  were  cognisant  of  the  great  destruction  of 
amylase  which  takes  place  during  aqueous  extraction 
or  digestion,  and  were  considered  at  that  tjme  to  repre- 
sent simply  increased  solution  of  the  enzyme  ;  we  now 
see  that  this  is  not  the  case,  the  major  portion  of  the 
increased  activity  being  due  to  conservation  of  the  enzyme 
by  solution  of  protecting  bodies.  Reference  to  a  recently 
published  paper  (Contributions  to  the  Bio-chemistry  of 
Hurley,  Jour.  Inst.  Brew.,  1908,  01  ;  this  J.,  1908,  239), 
in  which  we  describe  certain  methods  for  the  estimation 
of  the  amylase  of  resting  barley,  will  provide  reasons 
for  this  opinion.  In  connection  with  the  investigation 
on  barley,  just  mentioned,  some  comparative  experiments 
were  made  with  wheaten  flours,  an  extension  of  which 
we  record  here.  In  making  these  comparisons  it  was 
not  our  intention  to  subject  wheaten  flours  to  exhaustive 
examination,  but  these  whilst  exhibiting  a  marked 
resemblance  to  barley  flours  in  certain  directions,  also 
show  such  wide  differences  in  the  behaviour  of  their 
amylase  in  other  respects,  that  we  have  felt  compelled 
to  carry  the  inquiry  somewhat  further,  more  particularly 
as  our  results  seem  to  have  some  bearing  on  the  problem 
of   the  strength  or  baking   Value  Of  flours,  a   subject   with 

which,  we  hasten  to  mention,  we  do  not  pretend  to  be 
familiar.     In  the  paper  referred  to,  it  was  demonstrated 

that  bailey  contains  a  verj  large  and  hitherto  unsus 
pected    amount    of   amylase,    which    may   be    rendered 

soluhle  and  extracted  under  conditions  which  preserve 
its  activity,  by  the  use  of  a  suitable  proteol)  it.  A  full 
description  of  the  mode  of  using  this  "  solvent  "  is  given 

in  the  paper  mentioned  and  to  it.  for  details,  we  must 
refer  those  interested.  It  is  sufficient  to  state  here  that 
the    proteolyst    papain    was    found    most   Suitable    for    USB 
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in  thi-s  connection  with  barley,  and  tin-  same  is  in  t ho 
main  true  in  the  ease  sf  wheaten  Bwn.     These  however 

differ  in  certain  respects  from  entire  barley  meals  and 
bailey  Hours,  and  the  conditions  for  the  use  of  papain 
in  estimating  the  amount  of  amylolytic  ferment  are  not 
qtrite  so  simple,  nor  are  the  results  quite  so  concordant, 
still  much  valuable  information  may  be  obtained  by 
the  application  of  this  method,  even  though  it  is  far 
from  idea!. 

When  wheaten  flours  are  digested  for  a  few  hours  with 
active  papain,  the  filtered  extracts  so  obtained  are  found 
t'i  exhibit  a  very  high  amylolytic  activity.  In  the  ease  of 
the  Hungarian  Hour  used  for  the  experiments  in  Table  3 
the  activity  corresponded  to  the  production  of  27-4  grms. 
of  maltose  per  1  grm.  of  dry  flour.  This  is  by  no  means  a 
Ugh  value  as  even  in  our  somewhat  limited  experience 
high  ntade  Canadian  Hours  have  given  as  great  a  figure  as 
Is  -tains  maltose.  The  mode  of  operation  we  adopted 
provisionally  for  the  determination  of  this  value  (which 
for  convenience  we  shall  term  "  total  amylase  ")  is  as 
follows  : — 2  grams  of  the  Hour  are  digested  with  50  c.c. 
of  a  1  per  cent,  solution  of  active  papain  for  18  hours  at 
30  .  the  solution  is  then  filtered  and  |  c.c.  of  this  is  added  to 
70  c.c  of  starch  solulion  (containing  2  grms.  of  starch) 
ai  40°,  after  30  minutes  the  action  is  stopped  by  the 
addition  of  5  c.c.  of  soda  solution  (10  grms.  per  litre). 
These  conditions  give  concordant  results,  but  it  is  prefer- 
able to  dilute  25  c  c.  of  the  filtered  solution  to  100  c.c., 
to  use  1  e.c.  of  this  and  to  allow  the  action  to  proceed  for 
1  hour.  The  same  values  are  obtained  by  either  manner 
of  working,  but  it  is  obvious  that  with  the  more  concen- 
trated solution  greater  precision  of  measurement,  of  extract 
and  of  time  is  necessary  :  with  a  suitable  pipette  and  a  stop- 
watch this*precision  is  a  simple  matter.  Departure  from 
the  conditions  of  dilution,  i.e.,  ratio  of  flour  to  solvent, 
is  not  admissible  and  we  are  not  prepared  to  say  that  the 
values  obtained  are  the  maximum.  Doubling  the  amount 
of  active  papain  does  not  alter  the  value,  but  the  addition 
of  a  small  quantity  of  a  neutral  salt  (potassium  chloride) 
slightly  augments  it.  The  increases,  however,  practically 
fall  within  the  limits  of  experimental  error.  The  amylase 
of  wheat,  like  highly  purified  preparations  of  amylolytic 
enzvmes  from  other  sources  (see  J.  Chem.  Soc,  1906,  78  ; 
this  J.,  1906,  228)  does  not  exhibit  its  full  hydrolytic 
activity  except  in  presence  of  a  certain  salt  concentration. 
As  the  amount  of  salts  (soluble)  in  wheaten  flours  though 
not  great,  varies  considerably  it  seems  advisable  to  add  a 
quantity  of  a  neutral  salt  {e.g.,  potassium  chloride)  to  the 
papain  solution  and  also  to  the  soluble  starch.  A  tentative 
explanation  of  this  influence  of  neutral  salts  is  given  in 
our  paper  on  barley  (loc.  cit.  p.  74).  Suitable  quantities 
to  employ,  are  for  the  papain  0-5  grm.,  and  for  the  soluble 
starch  0'25  grm.,  per  100  c.c.  These  amounts  regulate 
variations  of  salt  content  of  the  wheats,  papain,  and  starch 
preparations,  and  tend  to  ensure  uniformity  of  results. 
The  function  of  the  active  papain  is  a  dual  one  ;  it  appar- 
ently liberates  a  certain  amount  of  amylase  which  is  present 
in  an  insoluble  form  as  part  of  a  molecular  complex,  and 
also  prevents  its  destruction  as  well  as  that  of  the  soluble 
portion  of  the  ferment.  A  comparison  of  the  amylolytic 
activities  obtained  by  treatment  with  active  and  passive 
papain  shows  that  the  amount  of  "  insoluble  "  amylase 
is  very  variable,  ranging  from  20  to  60  per  cent,  of  the  total. 
The  passive  papain  figure  is  however  somewhat  indeter- 
minate, the  addition  of  small  amounts  of  neutral  salts 
either  to  the  starch  or  the  papain  solution  increasing  the 
value.  For  the  purpose  of  a  simple  comparison  between 
the  active  and  passive  protcolyst  values,  for  a  given  sample, 
this  is  not  of  much  moment  as  the  salt  concentration  can 
be  kept  constant,  but  when  we  attempt  to  utilise  these 
ralues  i.e.  the  ratio  of  soluble  to  total  enzyme,  as  a  means 
of  differentiation  between  flours  of  diverse  origin,  this 
variation  with  the  salt  content  introduces  a  possibility  of 
error  which  however  can  only  be  slight  in  amount  if 
potassium  chloride  is  added  as  we  have  suggested.  Before 
discussing  the  papain  values  further,  we  may  refer  to 
another  attempt  made  to  find  a  basis  for  differentiation, 
this  was  an  autodigestion  of  the  flour-,  at  30c.  .  The  two 
samples  Nos.  1  and  2,  of  Table  1,  when  digested  with 
water  at  30'  (with  addit  ion  of  nitrobenzene  as  an  antiseptic) 
behaved  as  follows  : — 


Table  4. — " Autodigestion  "  of  wheaten  flours. 
20  grms.  per  \  litre. 


Urnis.  maltose  per  1  grm.  flour. 


No.  1. 


No.  2. 


3     ,,      

2-87 
2-87 
2-80 
2-66 
2-52 

11-83 
11-90 
11-69 
11-34 
12-74 

4     

5     , 

„       26     



It  will  be  noticed  that  sample  No.  1  falls  in  value 
whereas  No.  2  shows  an  increase  after  5  hours.  From  this 
behaviour  we  surmised  that  No.  2  flour  contained  a  pro- 
teolytic enzyme,  on  fuller  investigation  this  was  found  to  be 
the  case,  but  we  shall  return  to  the  question  of  this  pro- 
teolyst  later.  Now  in  such  a  method  of  "  autodigestion  " 
it  would  appear  at  first  sight,  from  the  differences  exhibited 
by  the  above  flours,  that  the  equilibrium  attained  under- 
constant  conditions  of  time  and  dilution,  might  prove  of 
service  as  a  differential  test.  This  is  true  to  some  extent 
provided  the  starch  used  is  also  a  constant.  That  is  to 
say  concordant  results  representing  a  composite  some- 
thing— a  balance  of  solution  and  destruction — can  be 
obtained,  but  such  extracts  containing  destroyed,  partially 
destroyed,  and  active  amylase  yield  results  which  depend 
to  some  degree  on  the  salt  concentration  of  the  starch 
preparation  used  for  the  hydrolysis,  hence  the  method  is 
not  applicable  for  general  employment. 

As  it  seemed  possible  that  the  diastatic  powers  revealed 
by  proteolysis  with  papain,  represented  an  approach  to 
absolute  values,  it  was  thought  desirable  to  extend  the 
examination  to  various  flours.  It  is  generally  admitted 
that  one  important  factor  of  the  strength  of  wheat  in 
bread  making  is  the  capacity  of  gas  formation  (see 
Humphries,  Brit.  Assoc.  Rep.,  1907),  and  as  it  is  apparent 
that  the  greater  part  of  the  carbon  dioxide  liberated  in 
panary  fermentation  must  be  derived  from  the  starch  of 
the  flour  by  the  intervention  of  diastatic  action,  it  seemed 
likely  that  flours  with  the  greatest  amount  of  amylase 
would,  other  things  being  equal,  stand  highest  in  baking 
value.  A  slight  calculation  shows  that  the  pre  existent 
sugars  in  wheaten  flour  can  only  account  for  a  small 
proportion  of  the  carbonic  acid  formed.  Taking  as  an 
example  a  N.  Manitoba  flour  which  when  fermented  in  the 
usual  way  with  yeast,  yielded  some  350  c.c.  of  gas  per 
20  grms.  :  this  corresponds  roughly  with  the  fermentation 
of  1-3  grm.  of  sugar  or  6^  per  cent,  en  the  flour.  This 
flour  was  found  when  extracted  with  water,  after  destruc- 
tion of  the  amylase  in  the  manner  described  by  one  of  us 
(Analyst,  1904,  277  ;  this  J.,  1904,  953),  to  contain  0-82  per 
cent,  of  sucrose  and  0-1  per  cent,  of  a  reducing  sugar. 
Manifestly  then,  amylolytic  action  plays  a  prominent  part 
in  providing  sugar  for  the  fermentation.  Direct  experi- 
ment by  the  conventional  fermentation  test  did  not  yield 
values  in  complete  accord  with  the  amylase  results,  this 
however  is  only  to  be  expected,  for  the  amylase  is  not  the 
sole  governing  factor  ;  such  conditions  as  the  state  of 
the  starch,  nature  of  the  soluble  matters  of  the  flours,  their 
bacterial  contamination  and  that  of  the  yeast  as  well  as 
its  type,  have  also  a  large  influence  on  the  rapidity  and 
amount  of  gas  production.  In  order  to  find  how  far  the 
amylase  values  corresponded  to  baking  quality,  we  com- 
municated with  Air.  A.  E.  Humphries,  Ex-President  of 
The  National  Association  of  Millers  of  Great  Britain  and 
Ireland,  who  kindly  sent  us  five  samples,  of  "  baking 
value  "  known  to  him.  These  samples  which  were  marked 
as  under,  gave  the  following  results  as  regards  total 
amylase. 


Sample. 


(inns,  maltose 
per  1  grin,  dry  flour. 


A 
B 
C 
D 

E 


26-8 
29-2 
43-2 
34-3 
35-8 


392 


FORD  &   GUTHRIE— AMYLOLYTIC  &   PROTEOLYTIC    FERMENTS,  &c.  [April  30,  1908. 


The  flour  "  D  "  was  found,  in  the  manner  indicated,  to 
contain  an  active  proteolytic  enzyme.  Now  as  a  few 
experiments  showed  us  that  this  enzyme  had  an  extremely 
detrimental  influence  on  the  tenacity  of  the  gluten  and 
hence  on  the  property  of  gas  retention,  we  placed  this 
flour  last  as  regards  baking  value  and  the  others  in  the  order 
of  their  amylase  content  thus  : — C,  E,  B,  A,  and  D.  Mr. 
Humphries  informed  us,  on  receipt  of  this  classification, 
that  it  was  correct  as  regards  the  order  of  baking  value. 
This  result  looked  rather  hopeful,  but  the  number  of 
samples  examined  was  hardly  sufficient  to  warrant  over- 
confidence  in  a  classification  by  two  factors,  consequently 
Mr.  Humphries  kindly  sent  other  seven  flours  of  different 
origin  which  when  tested  in  a  similar  manner  gave  total 
amylase  as  follows  : — 


Sample. 

Grms.  maltose 
per  1  grm.  dry  flour. 

F 

46-8 

G 

25-4 

H    

32-3 

I    

31-7 

J  

38-8 

K    

29-6 

L 

22-1 

The  sample  "  L  "  contained  an  active  proteolyst  in  even 
greater  amount  than  "  D,"  it  was  consequently  on  this 
account  as  well  as  owing  to  its  low  amylase  figure,  placed 
last  and  the  others  arranged  in  the  order  of  their 
"  activities  "  thus  F,  J.  H,  I,  K,  G,  and  L,  or  combining 
both  lots  the  order  became  F,  C,  J,  E,  H,  I,  K,  B,  A,  G,  D, 
L.  On  communicating  with  Mr.  Humphries  he  informed 
us  that  actual  baking  trials  j'ielded  the  following 
results  : — 

Table  5. 


Arrangement  by 

Sample 

Strength 
Bakers'  marks. 

Value 

Total  amylase. 

flour. 

Baking. 

Amylase. 

A 

68 

26-8 

C 

F 

B 

70 

29-2 

J 

C 

C 

96 

43-2 

K 

J 

D 

40 

34-3 

F 

E 

E 

76  to  86* 

35-8 

H 

H 

F 

88 

46-8 

I 

I 

(i 

68 

254 

E              K 

H 

85 

32-3 

B 

B 

I 

85 

31-7 

G 

A 

J 

02 

38-8 

A 

G 

K 

90 

29-6 

T) 

D 

L 

35 

22-1 

L 

L 

*  A  notable  increase  of  sfrength  with  age.  E  might  therefore 
be  placed  above  H  in  the  order  of  "  baking  value." 

For  convenience  of  reference,  the  amylase  values  and 
classification  by  these  are  included  in  the  above  table. 
The  results  of  the  examination  of  this  more  extended 
set  of  samples  shows,  not  greatly  to  our  surprise,  that 
potential  gas  producing  power,  as  measured  by  the  total 
amylase  of  the  flours,  qualified  by  the  presence  or  absence 
of  an  active  proteolyst  is  not  sufficient  to  assess  their 
baking  value.  It  however  indicates  that  in  developing 
a  method  of  evaluation  the  total  amylase  is  one  important 
factor,  also  that  the  presence  of  a  proteolytic  ferment 
is  another  and  possibly  more  valuable,  consideration. 
Now  though  we  all  along  recognised  that  the  capacity 
of  gas  retention  must  of  necessity  be  another  of  the 
factors  to  be  considered,  we  preferred  to  attempt  a 
classification  on  the  basis  of  amylase  alone  on  the  chance 
that  such  might  connote  proportionately  the  condition 
<>i  amount  of  the  "gluten,"  but  apparently  it  docs  not 
<lo  ho.  The  question  of  the  amount,  of  gluten  has  received 
attention  from  many  workers  and  its  condition  as  affected 
l>v  salts,  etc..  has  recently  been  raised  and  investigated 
by  T.  B.  Wood  (Jour.  Agric.  So.,  1907,  267  ;  this  J., 
1908,  175),  and  into  this  aspect  of  the  question  of  baking 
Strength  we  are  therefore  unable  to  enter  to  any  extent. 
Wc  have  however  made  a  slightly  extended  examination 
of   the   sample   "  F  "   which    by   its   amylase    value    is   so 


misplaced  in  the  series.  This  flour  Mr.  Humphries 
informs  us  "  gives  an  extraordinary  amount  of  gas,  but 
the  dough  does  not  hold  it."  From  this  it  is  evident 
that  if  the  "  gluten  "  factor  were  considered  the  flour 
would  be  differently  placed.  Now  this  sample  though 
it  does  not  contain  an  active  proteolyst  shows  more 
resemblance  to  the  sample  "  D  "  in  respects  to  its  soluble 
nitrogenous  constituents*  than  it  does  to  sample  "  C." 
The  salts  and  soluble  matters  are  also  high  and  it  is 
therefore  probable  that  in  the  original  grain  the  meta- 
bolism of  the  endosperm  has  not  attained  the  stage  of 
maturity  characteristic  of  the  wheat  from  which  "  C  " 
was  milled.  This  notwithstanding  the  possibility  of 
similarity  of  climatic  conditions  under  which  these  two 
wheats  were  grown.  It  would  be  interesting  to  know 
how  far  post-maturation  (such  as  is  brought  about  by 
kiln  drying  and  subsequent  storage  of  barleys)  might 
induce  advantageous  changes  in  wheats  which  do  not 
yield  flour  of  satisfactory  quality  when  milled  newly 
thrashed. 

Another  point  which  might  repay  investigation,  is  the 
influence  of  the  salt  (sodium  chloride)  used  as  a  con- 
diment in  bread  making.  It  is  evident,  from  our  results, 
that  very  small  amounts  of  saline  substances  are  capable 
of  greatly  augmenting  the  solution,  conservation  and 
activity  of  the  amylase,  and  the  salt  so  used  may  thus 
(leaving  out  of  account  other  possibilities)  indirectly 
increase  gas  production.  The  employment  of  such 
adjuncts  as  yeast  foods  or  malt  extracts  containing 
amphoteric  substances  may  also  give  rise  (quite  apart 
from  any  specific  influence  due  to  sugars  or  amylolytic 
ferments  contained  in  them)  to  a  like  effect. 

The  prof  ease. — The  presence  of  an  active  proteolyst  in 
wheaten  flours  does  not  seem  to  have  been  demonstrated 
yet  by  other  workers.  As  we  have  already  stated,  it  is 
possible  by  a  combination  of  amylase  determinations  to 
deduce  its  presence  ;  the  method,  however,  is  much  too 
troublesome  to  merit  employment,  especially  as  the 
presence  of  the  enzyme  may  readily  be  detected  by  a 
modification  of  the  usual  gelatine  test.  For  this  purpose 
we  add  5  grms.  of  the  flour  to  .r>0  c.c.  of  1-5  percent,  gelatin 
(pure)  solution  saturated  with  nitrobenzene,  the  mixture 
is  digested  at  35°  for  at  least  48  hours.  By  this  test  such 
samples  as  "  D  "  and  "  L  "  show  obvious  liquefaction. 
A  concentrated  aqueous  extract  of  the  flour  plus  gelatine 
to  1-5  per  cent,  may  also  be  used,  in  which  case  a  satis- 
factory passive  control  with  an  equal  volume  of  boiled 
extract  can  be  carried  out.  As  little  is  known  about 
the  conditions  of  extraction  of  this  protease,  we  prefer 
to  test  the  solid  flour. |  using  as  a  control  another  flour 
known  to  be  free  from  a  proteolyst.  The  gelatin  method 
in  this  application  is  unfortunately  not  quantitative  ; 
we  have  tried  to  render  it  so,  by  determination  of  the 
resulting  viscosities,  but  without  success.  We  have  also 
endeavoured  to  employ  the  method  proposed  by  Sorenson 
(Compt.  rend.  Carlsberg,  1907,  7,  1),  but  the  amount  of 
enzyme  present  is  too  small  for  the  successful  application 
of  this  elegant  device.  The  use  of  polypeptides  after 
Abderhaldcn  was  also  inadequate,  and  failure  attended 
other,  processes  devised  by  ourselves,  as  for  example 
the  determination  of  the  amount  of  change  in  the  nature 
of  the  nitrogenous  matter  in  extracts  of  the  wheats,  etc. 

It  seemed  advisable  to  establish  by  direct  experiment 
on  a  practical  scale,  how  very  detrimental  an  active 
proteolyst  is  to  the  gas  retaining  capacity  of  "  gluten." 
and  for  this  purpose  we  sent  .Mr.  Humphries  a  preparation 
of  protease  equal  in  activity  to  about  five  times  that 
present  in  "  D."  Mr.  Humphries  kindly  carried  out 
baking  trials  with  the  active,  and  an  equal  amount  of 
passive  proteolyst  and  a  control  without  addition,  all 
with  the  same  bigh-olasa  Hour.  He  reported  thai  there 
was  no  difference  between  Hie  passive    batch    ami    the 

*  Wc  would  point  out  thiit  the  work  ol  it.  A.  Guess  (J.  Amer. 
Chem.  Sue,  1900,  268;  tins  J.,  1000,  895)  shows  that  though 
the  ratios  oi  the  various  proteins  do  not  Indicate  the  true  "  baking 
value"  ol  a  lie. in  thej   haves •  Intimate  connection  with  It, 

i  'iiic  use  ot  solid  Hour  in  the  maimer  suggested  is  convenient 
as   a   preliminary   test,     it    is   advisable,    however,   t"   confirm 

positive    indications    hy    (lie    examination    i'I    active    and    passiNr 

aqueous  extracts,  as  it  has  been  shown  by  Dastre  and  Ploresoo 
(Compt,  rend.,  1896,  121,  616)  that  Ions  continued  heating  of 
gelatin  solution  In  presence  of  certain  salts  gives  rise  to  loss  of 
its  prop*  it v  oi  solidifying. 


Vol.  xxvii..  No.  8.]    GROSBMANN— THE  RECOVERY  OF  CYANOGEN  COMPOUNDS,  &c. 


393 


control,  but  that  within  a  quarter  of  an  hour  the  dough 
of  the  active  showed  most  conclusively  that  something 
very  abnormal  was  taking  place.  The  final  loaf  was 
quite  useless.  "  It  had  practically  failed  to  '  rise  '  at 
nil  and  the  crumb  was  devoid  of  tenacity."  Subsequently 
we  sent  Mr.  Humphries  about  one-fifth  the  amount  of 
enzyme,  actually  Oo  grm.  of  a  crude  preparation,  which 
he  added  to  a  baking  of  12  lb.  of  flour.  A  control  with 
pyrin)  enzyme  and  also  one  without  was  carried  out. 
The  results  were  as  follows  : — 


Bakers'  marks. 


Control 
Active 
Passive 


Mr.  Humphries  remarks  that.  "  the  active  had  a  depre- 
ciating effect,  but  not  to  a  very  great  extent ;  however, 
it  was  a  real  effect  that  would  quickly  be  appreciated 
by  a  miller  or  baker."  He  also  adds  that  by  other  tests 
he  proved  to  his  satisfaction  that,  "  it  was  gas  retention 
and  not  gas  making  which  this  proteolytic  enzyme  had 
affected." 

The  above  experiments  suggest  a  reason  why  certain 
preparations  of  malt  extract  prove  unsuitable  for  use 
as  baking  adjuncts  ;  they  also  provide  one  explanation 
for  the  cause  of  what  is  known  as  "  rotten  gluten,"  and 
show  conclusively  why  certain  classes  of  wheats  give 
flours  of  low  baking  value,  quite  apart  from  other  con- 
siderations. It  is  interesting  to  note  that  the  flour  "  L  " 
previously  mentioned  was  made  from  English  wheat 
grown  on  Plot  10,  Rothamstead,  a  plot  which  has  been 
manured  continuously  for  about  60  years  with  ammonium 
salts. 

How  far  the  presence  of  a  proteolyst  in  wheaten  flours 
is  due  to  racial,  climatic,  or  soil  influences  is  a  subject 
for  future  investigation. 

In  concluding  we  have  much  pleasure  in  acknowledging 
our  indebtedness  to  Mr.  Humphries  for  kindly  supplying 
us  with  many  samples  and  much  information. 

THE   IODINE   VALUES   OF  THE   PHENOLS. 

BY    ERNEST    WAKE    AND    HARRY    INGLE. 

(This  J.,  April  15,  1908,  pp.  315—316.) 
Errata. 
The  structural  formula  for  carvacrol  (p.  316)  should  be 
CH3  [6]  HCH3 

[4JH'X/!h2[2] 

C3H7  [3] 

I.  II. 


C3H7 


Yorkshire  Section. 


Meeting  held  at  the  University  of  Sheffield  on  Wednesday, 
March  18,  1908. 


MR.    F.    W.    BRANSON   IN   THE    CHAIR. 

3E  RECOVERY  OF  CYANOGEN  COMPOUNDS 
IN  THE  DRY  DISTILLATION  OF  COAL,  AND  THE 
DISPOSAL  OF  EFFLUENTS  FROM  AMMONIA 
STILLS. 

BY  DR.  J.   GROSSMANN. 

The  process  which  I  published  two  years  ago  (this  J.,  1906, 

111)  aimed  chiefly  at  the  avoidance  of  noxious  effluents 

the  manufacture  of  ammonium  sulphate,  which  fre- 

lently,  when  once  formed,  are  difficult  to  dispose  of. 

is,  however,  not  every  gas  or  coke  works  which  has 

ifncultiea   in   that   direction,    and   the   question   of    the 


recovery  of  cyanogen  compounds  and  that  of  the  disposal 
of  the  effluents  from  the  ammonia  stills  need,  therefore, 
not  go  hand  in  hand. 

For  the  last  thirty  years  various  processes  have  been 
proposed  dealing  with  the  problem  of  extracting  cyanogen 
compounds  from  the  crude  coal  gases,  chiefly  in  the  manu- 
facture of  illuminating  gas,  generally  with  a  view  to  pro- 
ducing ferrocyanide  compounds  in  an  insoluble  form. 
The  be3t  known  of  these  processes  are  those  of  Foulis, 
Bueb,  etc.  They  require  considerable  alteration  in  plant, 
and  the  working  up  of  the  cyanogen  compounds  into 
commercial  ferrocyanide  is  complicated  by  the  presence 
of  ammonia  in  the  crude  products  and  requires  skilled 
supervision.  Within  recent  years,  chiefly  in  consequence 
of  a  new  outlet  for  sulphocyanides,  inventors  have  aimed 
at  obtaining  the  latter  from  the  crude  gas.  But  as 
cyanogen  in  the  shape  of  ferrocyanide  has  more  than 
double  the  value  of  cyanogen  in  the  shape  of  sulpho- 
cyanide, it  is  evident,  apart  from  other  reasons,  that  it  is 
more  advantageous  to  aim  at  the  production  of  ferro- 
cyanides. 

Although  the  presumption  has  been  strong  that  all  the 
cyanogen  in  crude  coal  gas  is  originally  present  in  the  state 
of  hydrocyanic  acid  or  ammonium  cyanide,  the  fact  that 
such  is  indisputably  the  case  has  only  lately  been  proved  by 
the  work  of  R.  Forbes  Carpenter  and  Linder,  and  which 
is  recorded  in  the  Annual  Reports  on  Alkali,  etc.,  Works 
presented  to  the  Local  Government  Board.  Their 
researches  show  that  the  crude  gas  contains  cyanogen 
only  as  hydrocyanic  acid  or  ammonium  cyanide,  and  that, 
in  the  absence  of  air  during  or  after  condensation,  ammonia 
liquors  contain  all  the  cyanogen  as  ammonium  cyanide, 
so  that  whatever  sulphocyanide  or  ferrocyanide  may  be 
found  in  these  liquors,  is  due  to  secondary  action.  The 
sulphocyanide  is  due  to  the  presence  of  ammonium 
bisulphide  or  polysulphide  which  acts  on  ammonium 
cyanide  according  to  the  equation  :  NH4.CN+(NH4)2S2  = 
NH4.CNS+(NH4)jjS.  But  the  ammonium  bisulphide 
is  a  secondary  product,  which  has  been  formed  from  the 
ammonium  sulphide  by  oxidation  due  to  the  presence  of 
air:  2(NH4),S  +  0=(NH4);S2+2NH3+H.O.  In  like 
manner  ammonium  cyanide  has  no  strong  action  on  metallic 
iron  ;  but  if  the  iron  of  the  vessels  containing  the  crude 
ammonia  liquors,  or  of  other  parts  of  the  apparatus  coming 
into  contact  with  them,  has  become  oxidised,  ferrocyanide 
is  freely  formed. 

It  is  thus  evident  that  the  cyanogen  may  be  recovered 
from  crude  ammonia  liquors  either  altogether  as  ferro- 
cyanide or  as  sulphocyanide  so  long  as  care  be  taken  to 
perform  the  necessary  opera  tions  within  a  short  time  after 
the  liquors  have  been  produced,  and  particularly  before 
their  composition  has  been  changed  by  access  of  air ; 
and  as  sulphocyanides,  as  stated  before,  are  of  less  com- 
mercial value  than  ferrocyanides  the  problem  before  me 
was  how  the  conversion  of  ammonium  cyanide  into 
ferrocyanide  could  be  best  effected.  It  is  well  known  that 
the  alkali  ferrocyanides,  including  ammonium  ferro- 
cyanide as  such,  are  easily  soluble  ;  and  that  they  form 
double  compounds  which  in  some  cases  are  insoluble  in 
other  cases  difficultly  soluble.  The  difficult}7  which  pre- 
sented itself  at  the  outset  of  my  experiments  was  that  on 
agitating  ammonia  liquors  with  an  excess  of  ferrous  oxide 
or  carbonate,  I  generally  obtained  part  of  the  ferrocyanide 
formed  in  solution  and  part  as  an  insoluble  or  difficultly 
soluble  precipitate.  As  the  quantity  of  cyanide  present 
in  crude  ammonia  liquors  varies  considerably  it  is  necessary, 
in  order  to  render  any  method  aiming  at  the  production  of 
ferrocyanide  practicable,  to  use  a  large  excess  of  the  iron 
compounds  ;  it  will  also  be  expedient  to  obtain  the  ferro- 
cyanide of  ammonia  completely  as  such  in  solution,  free 
from  insoluble  ammonium  ferrocyanides  ;  for  the  recovery 
operations  in  the  case  of  insoluble  double  compounds  with 
ammonia  become  complicated.  I  have  found  that  these 
conditions  are  fulfilled,  if  the  action  of  an  iron  compound 
on  ammonium  cyanide  takes  place  in  the  presence  of  a 
sufficient  excess  of  ammonium  sulphide.  Under  such 
conditions  only  soluble  ammonium  ferrocyanide  is 
produced. 

The  most  suitable  iron  compound  for  the  purpose  is 
evidently  ferrous  sulphide.  As  previously  stated  it  is 
necessary  to  use  a  considerable  excess  of  ferrous  sulphide, 
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and  as  the  quantity  of  cyanogen  compounds  in  ammonia 
liquors  varies  at  different  times  even  in  the  same  works, 
the  quantity  of  iron  sulphide  must  he  such  as  to  ensure  an 
excess  being  present  even  at  times  when  the  liquors 
contain  the  maximum  amount  of  cyanogen.  A  conveni- 
ent way  of  arriving  at  the  quantity  of  iron  sulphide 
required  consists  in  taking  an  average  sample  of  the  liquors, 
determining  the  amount  of  ammonium  cyanide  in  it, 
dividing  it  into  several  portions  and  adding  to  the  respec- 
tive portions  3,  5,  7  times  the  quantity  of  precipitated 
iron  sulphide  which  would  be  theoretically  required 
according  to  the  test.  The  samples  are  well  shaken  up 
and  left  to  stand.  The  proportion  of  the  volume  of 
precipitate  to  the  volume  of  clear  liquor  is  noted  after 
settling.  The  liquors  are  tested  for  ferrocyanide  ;  that 
sample  which  shows  the  least  amount  of  settled  precipi- 
tate with  complete  conversion  of  the  cyanogen  compounds 
into  ferrocyanide  will  indicate  the  most  suitable  amount 
of  iron  sulphide  to  be  used  on  a  large  scale.  If  it  were 
practicable  to  perform  the  conversion  of  cyanide  into 
ferrocyanide  by  using  only  such  an  amount  of  an  iron 
compound  as  would  be  exactly  equivalent  to  that  required 
by  theory,  it  would  be  possible  to  use  such  compounds 
as  will,  by  the  action  of  the  sulphide  present  in  the  crude 
liquors  be  converted  into  ferrous  sulphide  ;  for  the  quantity 
of  cyanide  in  the  liquors  as  compared  with  the  amount  of 
sulphide  present  is  but  small.  As  it  is,  however,  necessary 
to  use  a  multiple  of  the  theoretical  quantity  of  iron  required 
too  much  sulphide  would  be  removed  from  the  liquors, 
by  using  iron  compounds  other  than  sulphide.  The 
process,  however,  can  be  simplified  in  the  following 
manner.  Supposing:  it  had  been  decided  to  use  five  times 
the  theoretical  quantity  of  iron  sulphide  in  each  operation, 
it  is  clear  that  on  an  average  one  fifth  of  this  quantity 
would  go  into  solution  and  four-fifths  would  remain  in 
the  original  insoluble  form.  This  four-fifths  can  be  used 
in  the  next  operat  on  and  will  require  only  another  fifth 
of  the  standard  quantity  of  iron  sulphide  in  order  to 
reproduce  the  condition  which  existed  in  the  first  opera- 
tion ;  but  instead  of  being  added  as  iron  sulphide  it  may 
in  many  cases,  that  is,  where  the  liauors  contain  a  sufficient 
amount  of  ammonium  sulphide,  be  added  either  in  the 
form  of  ferrous  chloride,  or  in  some  other  more  convenient 
form  than  iron  sulphide.  To  give  a  concrete  instance  of  an 
operation  on  a  large  scale  we  will  assume  that  we  have  to 
dispose  of  ten  thousand  gallons  of  crude  ammonia  liquor 
per  day  containing  1200  lb.  of  ammonia  with  5  per  cent, 
cf  cyanogen  equal  to  102  lb.  of  ammonium  cyanide. 
The  theoretical  quantity  of  ferrous  sulphide  necessary  for 
converting  this  into  ferrocyanide  is  one  third,  i.e.  34  lb. 
An  experiment  in  t lie  laboratory  has  shown  us  that  it  is 
advisable  to  use  five  times  that  amount,  i.e.  170  lb.  of 
ferrous  sulphide.  We  might  then  prepare  a  stock  of 
•ferrous  sulphide  sufficient  for  the  treatment  of  2,000 gaJlons 
of  liquor  or  more  and  of  such  strength  as  to  contain  a 
known  quantity,  say  one  pound  of  ferrous  sulphide  per 
gallon.  Jn  order  to  facilitate  the  explanation  we  will 
assume  that  we  performed  each  operation  separately  with 
one  thousand  gallons  of  crude  ammonia  liquor.  We  should 
place  that  quantity  in  a  tank  provided  with  an  agitator 
and  add  J7  gallons  of  ferrous  sulphide  eiiiulsinii  to  it. 
Alter  MMJiatiiiL'  for  ;in  hour  or  more  the  liquor  would  he 
pumped  into  the  store  tank  supplying  the  ammonia  still 
and  t  he  hot  loins  containing  the  sediment  would  he  pumped 
back  into  t  he  agitat  ing  tank.  The  next  operat  ion  would  he 
peiformed  by  adding  to  Iheiii  another  thousand  gallons 
of  crude  liquor,  and  a  further  quantity  "I  '■',.  \  villous  of 
ferrous  sulphide  which,  with  the  settlings  from  the  first 
operation,  would  bring  up  (lie  total  quantity  of  ferrous 
sulphide  to  17  lb.  But  instead  of  using  fcimus  sulphide 
we  may  use  ferrous  chloride  or  other  suitahlc  compounds 
of  iron  equivalent  to  the  jM  lh.  of  ferrous  sulphide  rci|iiired, 
without  fear  of  wit  hdi  a  u  ing^too  much  amnion  in  m  sulphide. 
1  he  settlings  of  tin-  :  <  eond  operation  may  go  to  the  third 
operation  with  a  further  addition  of  'A  \  lh.  of  ferrous 
sulphide  or  its  equivalent  in  ferrous  chloride.  In  this 
manner  the  necessary  excess  ol  a  imiik  >niiiiti  sulphide  is 
maintained  at  the  point  which  is  required  to  ensure  com- 
plete solution  of  the  fcrrocvanidc  formed.  for  the  sake  of 
clearness  we  have  assumed  that  we  arc  working  inter- 
mittently in  batches  of    1000  gallons.      It    will,    houc\cr, 


be  more  convenient  to  work  continuously  in  a  properly 
constructed  washer,  and  to  regulate  the  addition  of  ferrous 
sulphide,  or  of  a  mixture  of  ferrous  sulphide  and  ferrous 
chloride,  so  as  to  ensure  the  proper  quantity  of  these 
compounds  being  at  all  times  mixed  with  the  ammonia 
liquor.  In  this  case,  the  settlings  are  collected  in  a  stoic 
tank,  and  the  quantity  required  for  the  conversion  of  the 
ammonium  cyanide  will  be  determined  by  test.  It  is 
evident,  whether  the  operation  be  performed  inter- 
mittently or  continuously,  that  once  a  sufficient  stock  of 
ferrous  sulphide  is  prepared  it  will  not  be  necessary  to 
use  any  more  of  this  compound  except  in  the  special 
circumstances,  where  the  amount  of  ammonium  sulphide 
present  in  the  liquors  is  abnormally  small.  Whatever 
unavoidable  shrinkage  of  iron  sulphide  will  occur  in  the 
course  of  time  through  mechanical  losses  can  be  balanced 
by  increasing  the  quantity  of  ferrous  chloride  to  a  corres- 
ponding extent.  It  is  necessary  that  the  crude  liquor 
should  be  used  as  fresh  as  possible,  but  it  should  be 
well  settled  and  free  from  tar  before  being  treated  with 
iron.  After  treatment  and  settling  the  clear  liquor  is 
passed  through  the  ammonia  still  in  the  same  manner 
as  at  present.  The  effluent  leaving  the  still  has 
the  same  composition  qualitatively  as  at  present ; 
it  will,  however,  contain  more  ferrocyanide  and  less 
sulphocyanide.  It  is  settled  in  the  usual  way  and  the 
ferrocyanide  precipitated  by  ferrous  or  ferric  chloride 
as  insoluble  ferrous  ferrocyanide  or  as  Prussian  Blue, 
either  of  which  can  be  easily  converted  into  marketable 
sodium  ferrocyanide.  The  effluent  from  which  the  ferro- 
cyanide has  thus  been  eliminated  may  still  injuriously 
affect  streams  and  other  water  courses,  for  alt/hough  the 
quantity  of  sulphocyanide  present  will  be  less  than  that 
contained  in  the  present  effluents,  tar  oils  and  thiosulphates 
will  still  render  it  objectionable.  Before  explaining  my 
method  of  dealing  with  the  effluent  as  obtained  at  present, 
or  as  obtained  by  the  process  described  above,  in  such 
places  where  its  discharge  into  a  water  course  or  sewer 
is  impracticable,  I  may  briefly  state  how  that  difficulty 
is  at  present  overcome.  In  some  places  which  are  par- 
ticularly favourably  situated  these  liquors  are  run  into 
disused  pits  ;  and  where  the  geological  substratum  of 
the  pits  consists  of  clay,  or  is  otherwise  such  as  to  prevent 
the  effluent  from  filtering  through,  that  mode  of  disposal 
is  certainly  the  simplest.  But  there  should  be  no  doubt 
in  such  cases  that  the  effluent  is  effectually  retained  in 
the  pit  ;  for  if  it  were  to  filter  through,  it  might  find  its 
way  into  courses  which  are  used  for  domestic  water 
supply  and  cause  serious  trouble.  I  need  not  go  into 
the  question  of  evaporating  the  liquors  to  dryness,  as 
even  when  it  is  done  in  Porion  or  similar  special  apparatus 
the  operation  is  costly.  In  some  places  the  effluent 
has  been  tried  for  coal  washing,  but  for  obvious  reasons 
this  is  not  a  solution  of  the  question.  In  others  it  is 
said  to  be  used  for  coke  quenching,  with  what  results  it 
is  difficult  to  ascertain.  It  is  stated  by  manufacturers 
that  coke  which  has  been  quenched  with  effluent 
deteriorates  in  colour,  is  looked  upon  with  suspicion  by 
those  who  use  it.  for  blast  furnace  and  cupola  work  and 
other  metallurgical  operations,  and  only  saleable  at 
reduced  prices.  From  a  purely  chemical  point  of  view 
it  should  not  he  materially  affected,  for  the  total  quantity 
of  solids  in  an  effluent  arising  from  the  carbonisation  of 
200  tons  of  coal  per  day  being  about   1000  lb.,  containing 

lime,   .rj()(»  lh..   sulphur.   Tilt  lh..   chhnine,   500  lh..   the     per 

oentage  of  impurities  added  to  the  coke  would  only 
amount  to  -20  per  cent,  of  lime, -02  per  cent,  of  sulphur, 
and  -20  per  cent,  of  chlorine.  Hut  whcre\  er  t  he  effluent 
is  used  in  this  manner  special  arrangements  should  he 
made  by  which  the  draining*  from  the  coke  quenching 
bed  could  be  collected,  and  probably  part  of  the  liquor 
would  still  have  to  he  dealt  with  somehow.  There 
appears   to    me    another   difficulty    likely    to   arise.       If    the 

liquors  had  been  treated  for  the  conversion  of  cyanide 
into  ferrocyanide,  and  the  latter  had  been  eliminated 
as  explained   ahove.   and   if  the  quantity  of  sulphocyanide 

present  were  small,  it  is  possible  thai  no  particular  Quisam  ■ 

will  he  (mated  in  the  atmospheric  conditions  by  using 
the  ellluent  for  coke  quenching ;  hut  in  the  ease  of  diluents 
as  produced  at  present  if  appears  probable  that  highly 
poisonous    and    otherwise    object  ioiia  hie    \apours    will     Ik) 
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evolved,   which   may  seriously  interfere  with   the  health 
of  the  workers. 

Attempts  have  been  made  to  use  the  effluents  in  boilers 
for  steam  raising  and  thus  concentrate  them  to  a  volume 
which  can  ultimately  he  brought  to  dryness  at  little  or 
no  expense.      These  attempts  have  so  far  failed  ;    in  my 
opinion  chiefly  for  the  reason  that  there  is  such  an  amount 
-  ale-forming  calcium  sulphate  present  in  the  effluent 
in    solution    as     renders    them    unfit    for    boilers.     I    am 
aware  that  this  is  contrary  to  the  genera]  opinion  that  the 
corrosion   in    boilers   which    is   said   to   occur   by   the   use 
of  the  effluent   is  due  to  the  presence  of  sulphocyanide. 
I  have,  however,  satisfied  myself  by  a  series  of  experiments, 
which   1   hope  to  publish   shortly,   and   by  which   I   have 
studied  the  relative  eorrosiveness  of  waters  and  solutions 
by  a  simple  method  which  I  have  designed  for  the  purpose, 
that  under  proper  conditions  the  effluent  from  ammonia 
stills   even    when   it    contains   an   abnormal    quantity   of 
sulphocyanide  has  no  serious  corrosive  action  on  wrought 
iron  and  steel  at  a  pressure  of  40  to  50  lb.  per  square  inch. 
I  have,  on  the  other  hand,  found  that  it  is  possible  to 
remove  all  the  sulphates  present  in  effluents  from  ammonia 
stills   by   means   of   barium   carbonate  ;    in    the    case    of 
calcium       sulphate       the       reaction       is       as     follows  : 
CaS04+BaC03=CaC08+BaS04.     It   is   a    curious    fact 
that  on  shaking  up  a  solution  of  calcium  sulphate  with 
barium  carbonate  even  for  a  considerable  time  a  sample 
on  filtering  will  apparently  show  that  no  decomposition 
has  been  taking  place,  as  it  will  give  a  strong  precipitate 
with  barium  chloride.     But  after  settling  for  8  or  10  hours 
or  more   the   clear  liquor  will   be   absolutely  free  from 
sulphate,    and    give    no   precipitate   on    the   addition    of 
barium   chloride.     For  practical   reasons  it  is  advisable 
to  work  with  excess  of  the  quantity  of  the  barium  car- 
bonate required  by  theory,  and  this  I  effect  in  a  manner 
similar  to  that  shown  in  the  conversion  of  ammonium 
cyanide  into  ferrocyanide.     I  determine  in  the  first  place 
the   quantity   of   total   actual   sulphate   present   as  such 
in    the    liquor.     Supposing    that    quantity    to    be    equal 
to  50  lb.  of  calcium  sulphate  in  10,000  gallons,  and  sup- 
posing the  apparatus  could  treat  that  quantity  at  once, 
in   the   first   place   three   times   the   equivalent  required 
might  be  added,  say  3x86  =  258  lb.  of  barium  carbonate. 
The  settlings  from  this  operation  could  then  be  used  for 
a    second    operation,    adding   only   such   an    amount   of 
fresh   barium   carbonate   as   would   replace   the   amount 
which  has  been  used  in  the  previous  operation,  that  is 
8fi  lb.     In  this  manner,  when  it  becomes  necessary  to 
withdraw  the   precipitate   on   account  of  its   bulk  after 
twenty  operations,  there  would  only  be  a  loss  of  10  per 
cent,   of  barium  carbonate.     The  precipitate  ultimately 
will    mainly    consist    of    barium    sulphate    and    calcium 
carbonate  which  can  easily  be  separated  by  levigation, 
and   as   barium   sulphate   has   a   commercial   value,    the 
quantity  recovered  in  this  way  will   serve  to  partially 
cover    the    expenses    of    the    purification    process.     The 
effluent  after  having  been  agitated  with  barium  carbonate, 
an  operation  which  also   may   be   performed  in   a  con- 
tinuous washer,  is  passed  through  settling  tanks.     After 
twelve  hours,  or  thereabouts,  the  settled  liquor  is  suffi- 
ciently clear  to  be  used  in  the  boilers.    It  need  hardly  be 
mentioned  that  when  used  in  steam  boilers,  after  some 
time  a  certain  quantity  will  have  to  be  blown  off  every 
day,  so  as  not  to  allow  the  liquors  in  the  boilers  to  go 
beyond  a  certain  concentration.     These  blow  offs,  as  well 
as  the  final  blow  off  at  the  time  of  boiler  cleaning,  may 
be  treated  for  the  recovery  of  thiosulphate  or  sulpho- 
cyanide, or  evaporated  to  dryness  in  a  special  furnace  ; 
its  bulk  will  be  reduced  to  a  quantity  which  can  be  easily 
and   cheaply  dealt  with,  i.e.,  to   &  or  even  less  of  the 
original  volume. 


The  cost  of  eliminating  the  sulphates  from  the  effluents 
will  come  to  from  one  farthing  to  one  halfpenny  per  ton 
of  coal  carbonised  ;  where  my  first  process  of  converting 
cyanide  into  ferrocyanide  has  been  used,  that  amount 
becomes  almost  a  negligible  quantity. 

Reverting  to  the  first  process  which  I  described  in  this 
paper,  and  which  has  no  intrinsic  connection  with  the 
second  process  of  utilising  the  effluent  for  steam  raising, 
we  find  that  the  advantages  derived  from  it  are  twofold. 
It  has  been  conclusively  shown  by  R.  Forbes  Carpenter 
and  Lander's  work,  to  which  I  have  previously  referred, 
that  in  the  distillation  of  crude  ammonia  liquors  hydro- 
cyanic acid  is  evolved  and  that,  therefore.,  the  vapours 
and  condensation  products  obtained  in  the  process  of 
distillation  are  highly  poisonous,  and  liable  to  lead  to 
serious  accidents.  Probably  fatal  gassing  cases  which 
in  the  past  have  been  ascribed  to  the  action  of  sulphuretted 
hydrogen  only,  have  been  due  to  the  action  of  hydro- 
cyanic acid  as  well.  This  state  of  affairs  will  be  com- 
pletely remedied  by  the  conversion  of  ammonium  cyanide 
into  ferrocyanide,  as  the  evolution  of  poisonous  cyanogen 
compounds  cannot  take  place  after  ammonium  cyanide 
has  been  eliminated  from  the  crude  liquors.  And  whilst 
the  working  of  the  ammonia  plant  is  thus  improved 
from  a  hygienic  point,  such  an  improvement  will  not  only 
entail  no  extra  charge  on  the  manufacturer,  but  will 
actually  yield  him  a  further  profit.  From  the  many  data 
carefully  ascertained  by  Forbes  Carpenter  and  Linder, 
it  appears  that  the  average  quantity  of  sodium  ferro- 
cyanide obtainable  per  ton  of  coal  carbonised,  amounts 
in  coke  ovens  to  about  1-1  lb.  and  in  gas  works  to  about 
1-6  lb.  The  cost  for  chemicals  and  working  expenses 
comes  to  about  one  penny  per  lb.  of  ferrocyanide.  leaving 
a  clear  margin  of  about  2£d.  per  ton  of  coal  in  coke 
works,  and  over  4d.  per  ton  of  coal  in  gas  works.  These 
estimates  are  based  on  averages  :  in  some  works  the 
results  obtainable  will  be  better,  in  others  worse  ;  the 
actual  results  obtainable  in  each  case  can  be  easily  ascer- 
tained by  laboratory  tests. 

The  processes  which  are  used  for  the  extraction  of 
cyanogen  from  the  gases  are  said  to  j'ield  from  three 
to  six  pounds  of  ferrocyanide  of  sodium  per  ton  of  coal 
carbonised  in  gas  works.  Taking  the  average  at  four 
pounds  per  ton  of  coal,  it  will  be  seen  on  comparing  with 
it  the  average  of  1-6  lb.  per  ton  of  coal  obtainable 
from  the  crude  ammonia  liquors  that  there  is  a  discrepancy 
of  2-4  lb.  Part  of  this  difference  may  be  accounted 
for  by  the  fact  that,  in  the  ordinary  way  of  working, 
cyanogen  compounds  pass  on  to  the  oxide  purifiers ; 
but  even  allowing  for  the  loss  in  cyanogen  which  takes 
place  in  the  revivifying  reactions  the  amount  of  cyanogen 
absorbed  by  the  purifiers  does  not  appear  to  cover  the 
discrepancy.  This  opens  up  the  important  question 
whether  the  extra  quantity  of  cyanogen  recovered  by 
the  processes  which  deal  with  the  gases  before  they  are 
passed  through  the  ammonia  absorbing  plant  may  not  be 
obtained  at  a  cost  of  a  corresponding  quantity  of  ammonia 
being  lost,  which  otherwise  would  have  been  obtained 
as  such.  It  is  well  known  that  hydrocyanic  acid  and 
ammonium  cyanide  in  the  presence  of  alkalis  and  oxygen 
become  decomposed  into  carbamates,  and  ultimately  into 
carbonates,  according  to  the  equation  :  NH4CN+ 
2H20  +  0  =  (NH4)2CO.,.  It  is  quite  possible  that  this 
reaction  may  take  place  in  the  absorbing  apparatus, 
but  not  in  the  washers  which  are  used  in  Bueb's  and 
similar  processes.  If  it  should  be  found  in  practice  that 
such  is  the  case,  it  will  considerably  alter  the  commercial 
aspect  of  the  recovery  of  cyanogen  compounds  from  the 
crude  gases,  and  add  a  further  factor  in  favour  of 
the  recovery  of  cyanogen  compounds  from  the 
liquors. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Drying   coal,   coke,   slag   and  other  materials ;    Machines 

for .      J.    Black,  A.  H.,    H.    and   A.    B.  Lennox, 

Newcastle-on-Tyne.     Eng.  Pat.   12,087,  May  24,   1907. 

The  apparatus  consists  of  two  concentric  vertical 
cylindrical  casings,  the  inner  one  being  mounted  on 
bearings  and  rotated  from  above  by  suitable  gearing 
and  provided  with  horizontal  shelves,  spaced  apart, 
>vhich  extend  to,  but  do  not  touch  the  outer  casing,  and 
divide  the  annular  space  into  superposed  compartments. 
The  material  is  fed  on  to  the  top  shelf  through  a  hopper 
placed  at  the  side,  and  is  spread  out  in  an  even  layer 
by  a  plate  fixed  tangentially  to  the  inner  cylinder.  It 
is  carried  round  as  the  shelf  rotates  and  then  discharged 
by  a  scraper  plate,  also  fixed  tangentially  to  the  inner 
cylinder,  on  to  a  shoot  fixed  in  a  vertical  box  which 
connects  the  first  with  the  second  shelf.  From  the  box 
the  shoot  discharges  the  material  on  to  the  second  shelf. 
In  this  way  the  material  is  caused  to  pass  round  each 
shelf  and  from  and  shelf  to  shelf,  till  it  reaches  the  lowest, 
from  which  it  is  discharged.  Hot  air  or  gas  is  introduced 
below  the  lowest  shelf  and  passes  round,  in  the  opposite 
direction  to  the  material,  on  to  which  it  is  deflected  by 
partitions,  and  rises  from  shelf  to  shelf  by  external 
connecting  pipes. — W.  H.  C. 

Dryer  ;  Continuous for  materials  liable  to  be  damaged 

by  too  high  a  temperature  or  by  impurities.     G.  de  Vaux 
and  A.  Veyrat.     Fr.   Pat.   384,088,   Nov.    16,    1907. 

The  materials  to  be  dried  are  fed  through  a  shoot  into 
a  horizontal  drying  tube,  which  is  supported  on  rollers, 
and  rotated  by  any  suitable  means.  The  material  is 
moved  forward  in  the  tube  by  scrapers,  and  is  finally 
discharged  at  the  further  end  into  a  trough,  from  which 
it  is  removed  by  a  screw  conveyor.  Products  of 
combustion  from  a  furnace,  pass  through  a  series  of 
gilled  tubes  constituting  an  air  heater,  and  then 
through  a  tube,  fixed  eccentrically  within  the  drying 
tube.  From  the  further  end  of  this  inner  tube,  the  gases 
pass  into  a  closed  chamber,  and  then  return  through 
an  underground  Hue  into  a  chamber  surrounding  the 
central  part  of  the  drying  tube,  from  which  they  are 
withdrawn  by  a  fan.  Air  passes  through  the  space 
between  the  double  walls  of  the  furnace,  then  over  the 
gilled  heating  pipes  of  the  air  heater,  through  a  chamber 
surrounding  the  inlet  end  of  the  drying  tube,  and  finally 
over  the  material  in  the  drying  tube,  being  withdrawn, 
along  with  the  vapour  given  off,  by  a  second  fan.  Any 
material  which  has  become  attached  to  the  outside  of 
the  inner  tube,  is  removed  by  brushes  fixed  to  the  inner 
wall  of  the  drying  tube.  As  the  inner  tube  is  mounted 
eccentrically  to  the  outer  tube,  the  brushes  only  touch 
the  surface  of  the  former  for  a  short  time  and  do  not 
wear  out  cpjickly. — W.  H.  C. 

Separating   the  constituent  elements  of  gaseous  mixtures  ; 

Apparatus  for .     E.    Mazza,  Turin,    Italy.     Eng. 

Pat.   13,598,  June  12,   1907. 

See  Addition  of  March  27,  1907,  to  Fr.  Pat.  305,534  of  190G; 
this  J.,  1907,  999.— T.  F.  B. 

Evaporator.     E.  Zarcmba,  Chicago,  111.     U.S.  Pat.  882,043, 
.Mar.    17,    L908. 

The  evaporator  comprises  a  vertical  cylindrical  shell 
with  two  externa]  steam-chests  connected  by  horizontal 
tubes  which  pass  centrally  across  the  vessel  below  the 
level  of  the  liquid.  The  liquid  circulates  upwards  in 
the  central  zone  of  the  vessel  between  the  tubes  and 
downwards  at  either  side  of  the  system  of  tubes. — A.  T.  L. 


Concentrating  liquids  ;    Apparatus  for .     P.   Kestner, 

Lille,    France,    Assignor    to    Kestner    Evaporator    Co., 
Philadelphia.     U.S.  Pat.  882,322,  March  17,  1908. 

See  Eng.  Pat.  18,576  of  1907  ;  this  J.,  1908,  13.— T.  F.  B. 

Refrigeration  at  low  temperatures  and  liquefaction  of  gases  ; 

Process     and    apparatus    for .     G.     Hildebrandt. 

Fr.  Pat.  384,139,  Nov.  18,  1907. 

A  gas  which  requires  a  very  low  temperature  for  its 
liquefaction  is  mixed  with  a  gas  which  can  be  liquefied 
at  a  higher  temperature.  The  mixture  is  "compressed 
and  then  passed  through  a  water  cooler.  The  cooled 
compressed  gas  then  passes  through  a  coil  into  an  expansion 
chamber  where  the  condensation  of  the  gas  which  liquefies 
at  the  higher  temperature  takes  place.  The  non-liquefied 
portion  is  passed  through  a  second  coil  into  a  second 
expansion  chamber  where  it  is  also  liquefied.  The  liquid 
is  partly  withdrawn  and  partly  re-vaporised  and  passed 
over  the  second  coif,  and  the  gas  first  liquefied  is 
re-vaporised  and  passed  over  the  first  coil. — W.  H.  C. 


II.— FUEL,    GAS,    AND    LIGHT. 

Patents. 

Petroleum,  alcohol,  benzol  and  other  similar  materials  [as 

fuel     for     explosion   motors] ;     Improvement     of . 

R.  Wynne.     Fr.  Pat.  384,177,  Nov.  20,   1907. 

Petroleum,  benzol,  etc.,  especially  petroleum  of  sp.  gr. 
0-725 — 0*800  are  improved  by  passing  oxides  of  nitrogen 
through  them,  either  with  or  without  the  addition  of 
acetylene,  carbon  dioxide,  hydrogen  and  oxvgen. 

— W.  H.  C. 

Gaseous    products     of     combustion ;     Filtration     of . 

W.    F.    L.    Beth.     Fr.    Pat.    384,120,   Nov.    18,    1907. 
Under  Int.  Conv.,  Nov.  20,   1906. 

In  order  to  prevent  the  clogging  of  the  filtering  medium, 
a  coagulating  material  is  introduced  into  the  waste  gases 
before  they  enter  the  filter. — W.  H.  C. 

Gas  generators.       E.  Lorin,  Doulaincourt,  France.     Eng. 

Pat.  7805,  April  3,  1907.      Under  Int.  Conv.,  April  4, 

1906. 
See  Fr.  Pat.  364,893  of  1906  ;  this  J.,  1906,  920.— T.  F.  B. 

[Oil-]  gas  ;     Process   of  making .     L.  P.    Lowe,    San 

Francisco.     U.S.  Pat.  882,764,  Mar.  24,  1908. 

A  vertical  chamber  containing  loosely  piled  refractory 
material,  and  provided  with  a  gas-outlet  at  about  a 
third  of  its  height,  is  highly  heated  by  passing  the  products 
of  combustion  of  oil  and  air  through  the  entire  length 
of  tho  chamber,  (ins  is  then  made  by  introducing  oil 
at  the  base  of  the  chain  her  and  also  at  a  point  midway 
between  the  gas-outlet  and  the  top,  .steam  being  introduced 
at  the  top  so  as  to  be  superheated  in  the  part  of  the 
chamber  above  the  upper  oil  inlet. — A.  T.  L. 

Gas ;     Apparatus  and  methods   for    manufacturing . 

H.    .M.    Pierson,    New    York.     U.S.    Pats.    882,907— 

882,909,   .Mar.   24.    1908. 

(1).  The  apparatus  comprises  a  generator,  having  means 
for    introducing   air    and    steam    alternately    below    the 

grate,     and     surmounted     by     a      vertical     tapered     retort 

containing  a   fuel  column  continuous   with  that  in   the 

generator.      The    retort     is    constructed    of    a    number    of 

Banged  sections  supported  by  the  internal  flanges  of  a 
surrounding  shell  or  casing  which  is  itself  supported 
independently  of  the  generator.     The  retort  is  provided 

at    its  upper  or  smaller  end   with  a   feeding  hopper  for 
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bituminous  ooal,  and  with  outlets  for  l>last  and  all  other 
g  -  is,  and  moans  are  provided  for  introducing  liquid 
hydrocarbon  into  the  retort. 

c2).  Air  is  forced  into  a  body  of  fuel  and  the  producer 
b  -  formed  is  passed  directly  through  a  superincumbent 
body  of  bituminous  fuel.  The  hot  gases  are  led  away 
for  immediate  use.  The  air  blast  is  periodically  stopped 
and  steam  foreed  through  the  body  of  incandescent 
fuel  and  through  the  bituminous  coal,  forming  water-gas, 
which  is  led  away  through  a  different  conduit  and  stored 
for  use. 

(3).  The  hot  gas  formed  during  the  air-blow  in  the 
process  described  under  (2)  is  burned  with  air  to  heat 
up  a  fixing  chamber  :  during  the  steam-blow,  liquid 
hydrocarbon  is  introduced  so  as  to  pa>s  with  the  water- 
gas  through  the  heated  bituminous  eoal  and  the  mixed 
-  are  passed  through  the  fixing  chamber. — A.  T.  L. 

■produca:  H.  Gerdes.  Berlin,  Assignor  to  Olds  Gas 
Power  Co..  Lansing  Mich.  U.S.  Pat.  883,131, 
.Mar.  24.   190& 

The  producer  comprises  a  vertical  cylindrical  casing 
with  an  inner  depending  bell  beneath  the  feeding  hopper. 
The  bell  is  surrounded  by  the  current  of  hot  producer 
gas  passing  upwards  from  the  bed  of  incandescent  fuel 
in  the  lower  part  of  the  producer,  and  forms  a  distillation 
chamber  for  the  raw  fuel.  The  distillation  gases  are 
drawn  off  near  the  top  of  the  column  of  fuel  and  are 
forced  by  an  ejector  into  a  combustion  chamber  arranged 
at  the  side  of,  and  extending  along,  the  hearth  of  the 
producer  ;  the  products  of  combustion  pass  up  through 
the  incandescent  fuel.  Two  such  combustion  chambers 
may  be  provided,  one  at  either  side  of  the  hearth. — A.  T.  L. 

Incandescence  mantles;  Finishing  bath  for .     Soc.  du 

Bee  Francais.     Fr.  Pat.  383,705,  Jan.  15,  1907. 

The  mantles,  after  incineration,  are  dipped  in  a  bath 
consisting  of  35  grms.  of  caoutchouc  dissolved  in  965  grms. 
of  carbon  tetrachloride,  to  which  has  been  added  2  grms. 
of  a  rare  earth  such  as  the  oxide  of  zirconium,  beryllium, 
yttrium  or  erbium.  The  dried  mantles  are  ready  for 
transport. — A.  T.  L. 

Filaments  for  electric  incandescence  lamps  ;    Manufacture 

of .     0.  Ephrem.     Fr.  Pat.  383,822,  Nov.  11,  1907. 

Elastic  filaments,  which  can  be  used  in  the  form  of  a 
single  or  double  loop,  are  made  from  a  mixture  of  collodion 
with  5 — 25  per  cent,  of  earths,  such  as  thoria,  ceria,  or 
magnesia,  and  0T — 1  per  cent,  of  very  finely  powdered 
or  precipitated  metals  such  as  tungsten,  iridium,  osmium, 
or  boron.  The  preferred  proportions  are  10  per  cent, 
of  earths  and  02  per  cent,  of  metals.  The  filaments 
have  a  higher  efficiency  than  carbon  filaments  and  are 
very  durable. — A.  T.  L. 

Candles;    Manufacture    of  .     G.  Agostini.     Fr.  Pat. 

383,851,  Jan.  19,  1907. 

See  Eng.  Pat,  965  of  1907  :   this  J.,  1907,  817.— T.  F.  B. 


III.— DESTRUCTIVE     DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL    WAXES. 

Petroleum;  Bustenari .     S.  Aisinmann.     Petroleum, 

1908,  3,  565—571. 

"  BrSTESARi  crude  oil "  is  a  generic  term  applied  to  a 
number  of  oils  from  the  Prahova  district,  the  sp.  gr.  of 
which  ranges  from  0820  to  0926,  with  a  mean  of  0854. 
The  content  of  light  fractions  (4T — 29*5  per  cent.)  varies 
with  the  density  of  the  crude  oil,  but,  apart  from  this  the 
yield  of  lamp  oil  and  solar  oil  fractions  is  fairly  uniform, 
viz.,  fraction  between  125°  and  150°  C,  10  per  cent, 
(sp.  gr.  0-760—0-765) ;  150°— 200°  C,  15  per  cent. 
(sp.  gr.  0-795—0-800) ;  200°— 250°  C,  10  per  cent.  (sp. 
gr.  0-835—0-840)  ;  250°— 270°  C,  4  per  cent.  (sp.  gr. 
0-860—0-875) ;  270°— 300°  C,  7  per  cent.  (sp.  gr.  0-885— 
'>).  By  the  aid  of  preliminary  heaters,  the  bulk  of 
the  light  fractions  ("benzine")  is  removed    before    the 


crude  oil  reaches  the  still  proper.  The  oil  is  fractionated 
into  three  principal  grades  : — crude  spirit,  30  per  cent. 
(average)  ;  lamp  oil,  15  per  cent,  ;  and  solar  oil,  10  per 
oent.  :  leaving  42  per  cent,  of  residuum.  On  re-fractiona- 
tion  the  spirit  furnishes  37  per  cent,  of  light  spirit  (sp. 
gr.  0-715 — 0-720),  6  per  cent,  of  heavy  spirit  (sp.  gr.  0-750) 
and  ,V7  per  cent,  of  light  petroleum  (sp.  gr.  0-795 — 0-800) 
Sashing  at  23°  C.  The  proportion  of  unsaturated  and 
aromatic  compounds  in  these  fractions  increases  with 
the  density ;  thus  wi-dinitrotoluene  has  been  obtained 
by  nitrating  the  fraction  boiling  between  102  and  110°  C. 
The  lamp  oil  has  the  sp.  gr. ' 0-830— 0-S32  and  flashes 
at  about  40°  C,  the  solar  oil  (gas  oil)  gives  the  following 
numbers  :  sp.  gr.,  0-885—0-890  ;  Hashing  point,  100°— 
120°  C.  ;  viscosity  (Engier),  2-45  at  20°  C.  and  1"22  at 
50°  C.  ;  cold  test,  20°  C.  ;  calorific  value,  10,400  cals., 
sulphur  content,  0-3  per  cent.  In  practice,  100  kilos, 
of  this  oil  yield  85  cb.  m.  of  gas  with  an  illuminating 
power  of  23 — 28  candles,  and  containing  about  50  per 
cent,  of  methane  and  32  per  cent,  of  heavy  hydrocarbons. 
The  residuum  has  the  sp.  gr.  0-945 — 0'950,  flashing  point 
about  140°  C,  cold  test-  15°  to  -20°C,  viscositv (Engier) 
about  10  at  20°  O,  calorific  value.  12.500  cals.,  and 
furnishes  excellent  lubricating  oils.  The  large  proportion 
(about  21—24  per  cent.)  of  olefinic,  benzenoid  and  partially 
hydrogenised  cyclic  hydrocarbons  in  the  lamp  oil  militates 
against  its  value  as  an  illuminant,  but  these  can  be 
eliminated  by  sulphonation.  whereby  the  mean  lighting 
power  is  raised  from  4'4  to  12*3  candles,  the  consumption 
per  candle  power  being  reduced  from  4-7  to  3T  grms. 
and  the  decrease  in  light  at  the  end  of  9  hours  reduced 
from  35-5  to  19'3  per  cent.  At  present  this  treatment  is 
too  expensive  for  commercial  application,  but  great 
improvement  can  be  effected  by  providing  a  good  supply 
of  air  in  the  burner  and  by  warming  the  air,  the  provision 
of  a  deflecting  button  above  the  flame  raising  the 
illuminating  power  from  5'4  to  13-6  per  cent,  (in  a  14-line 
Kosmos  burner),  and  lowering  the  consumption  from 
4-1  to  2-9  grms.  per  candle. — C.  S. 

Crude   petroleum  from   Bibi-Eibat ;  Optical   examination 

of .     M.    Bjikusin.     J.    Russ.  Phys.-Chem.     Ges., 

1908,  39,  802—814,  1343—1358.  Chem.  Zentr.,  1908, 
1,  1208—1209. 

Eight  specimens  of  crude  petroleum  from  Bibi-Eibat 
examined  by  the  author,  were  found  to  be  about  twice 
as  rich  in  "  carbonised  substances  "  as  Balachany 
crude  petroleum,  and  to  approach  in  character  the  natural 
tars.  The  specimen  obtained  from  the  greatest  depth 
(2161  feet)  had  the  sp.  gr.  0'8700,  and  on  fractionation 
yielded  distillates  which  were  dextro-rotatory, 
and  gave  the  same  reaction  with  trichloracetic  acid  as 
specimens  examined  previously  (see  this  J.,  1907,  678). 
With  respect  to  the  best  conditions  for  the  distillation 
of  crude  petroleum,  these  may  be  regarded  as  the  more 
correctly  chosen  the  greater  the  optical  activity  of  the 
distillates  and  the  lower  the  proportion  of  "carbonised 
substances  "  in  the  residue.  The  sp.  gr.,  optical  activity, 
etc.,  of  further  47  specimens  of  Bibi-Eibat  crude  petroleum 
and  their  distillation  products  are  given  in  a  series  of 
tables.— A.  S. 

Roumanian  asphaltum  ;   Products  of  destructive  distillation 

of .     K.  V.  Charitschkow.     Rev.  de  Petrole,  1  [3]. 

Petroleum,    1908,   3,   633—634. 

The  author  has  previously  obtained  by  the  destructive 
distillation  of  a  Russian  asphaltum,  a  liquid  product 
which  on  distillation,  yielded  up  to  150°  C.  a  fraction 
similar  to  Grosny  benzine.  From  a  Roumanian 
asphaltum,  which  on  extraction  in  a  Soxhlet  apparatus, 
yielded  48-98  per  cent,  of  bitumen,  there  were  obtained 
on  destructive  distillation :  water,  4-76  ;  oil,  444  ; 
and  residue,  79  20  per  cent.  The  residue  contained 
36  06  per  cent,  of  carbon  and  63  94  per  cent,  of  mineral 
matter.  On  distillation  the  oil  yielded  13  20  per  cent, 
up  to  200°  C.  and  6837  per  cent,  of  residue  similar  to 
that  obtained  from  petroleum.  In  the  author's  opinion 
both  asphaltum  and  crude  petroleum  are  formed  directly 
from    acetylene    and    hydrogen. — A.  S. 
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Petroleum  production  of  Baku  in  1907.     Petroleum,  1908, 

3,  639—640. 
According  to  a  report  by  the  German  consul  at  Baku 
the  total  production  of  petroleum  in  the  first  9  months 
of  1907  amounted  to  356.017,073  puds,  of  which 
338,049,048  puds  were  obtained  from  wells  and 
9.3<i3.442  puds  from  "  fountains."  The  production  on 
the  lands  leased  from  the  Government  amounted  to 
153,400,943  puds  as  compared  with  138,547,190  puds 
in  the  corresponding  period  of  1906.  The  average 
monthly  yield  for  the'  first  9  months  of  1907  was 
39,557.453  puds,  the  corresponding  figures  for  former 
years  being:  1902,  52,960,738  ;  1903,  49,717,067  :  1904, 
51,521,825;  1905  (8  months),  43,707,594;  and  1906, 
37.364,473  puds.  On  October  1st,  the  number  of  borings 
amounted  to  3894,  viz.,  1210  in  Balachany,  1648  in 
Sabuntschi,  527  in  Ramany  and  507  in  Bibi-Eibat. 
During  the  nine  months  the  number  of  productive 
soundings  amounted  to  2094.  The  average  price  for 
crude  petroleum  was  :  1905,  19*93  kopecks  ;  1906,  25-27  ; 
and  1907,  27-66  kopecks  per  pud.  The  value  of  the 
petroleum  produced  amounted  to  :  1905,  81.772,790 ; 
1906,  113,786,500;  and  1907.  131,385,000  roubles. 
Note.— 1  pud=36112  lb.;  1  rouble=100  kopecks,== 
2s.  lid.— A.  S. 

Petroleum   refining  in   Baku  in   1907.     Petroleum.    K08, 

3,  645. 
According  to  a  report  by  the  German  consul  at  Baku 
based  on  data  furnished  by  the  Excise  Authorities,  the 
output  of  the  32  refineries  at  work  in  Baku  in  1907  was 
as  follows,  the  corresponding  figures  for  1906  being 
given  for  purposes  of  comparison. 


Residuum  (masut) ■  I  203,749,605 

Petroleum  and  distillates ;  72,050,819 

Crude  naphtha 33,331,587 

Lubricating  oil ;  13,128,825 

Lubricating  masut 1,525,971 

Oil  residues 1,030,478 

Viscosin,  paraffin  wax,  etc.  ...  .  28,967 

1  pud  =  36-112  lb. 


1907. 
Puds. 


234,786,946 

86,211,416 

35,317,006 

12,541,628 

2,328,814 

1,376,936 

40,971 


—A.  S. 


Roumanian  petroleum  production  in  1907.  Moniteur  du 
Petrole  Roumain ;  through  Z.  angew.  Chem.,  1908, 
21,  659. 

The  production  of  crude  petroleum  in  Roumania  in  each 
of  the  past  10  years  amounted  to  :  1898,  180.000  ;  1899, 
250.0(M);|  1900,  250,000;  1901.  270,000;  1902.  310,000; 
1903.  384,302;  1904,  508,561;  1905,  614,870;  1906, 
887,091  ;  and  1907.  1,130,000  metric  tons.  The  price 
during  1907  amounted  to  400—425  f.  per  tank  of  10,000 
kilos.  The  total  value  of  the  capital  concerned  in  the 
Roumanian  petroleum  industry  amounts  to  218  million 
francs. — A.  S. 

Petroleum     and      petroleum     products     in      Roumania ; 

Consumption  of .     Petroleum,  1908,  3,  645. 

THE  consumption  of  petroleum  products  in  Roumania 
in  1907  was  as  follows,  the  corresponding  figures  for  1906 
being  given  in  brackets  : — Residuum.  332  metric  tons 
(237);  lamp  «.il.  38,487  (35.200);  "oils."  5831  (535.0); 
and    benzine,    673  (566);   total,   377,990  (278,838)  tons. 

—A.  S. 

I'  VIKNTS. 

Refining  cruti  /jitro/i  h»i  and  other  hyd  rurarlions  ;  Process 
/nr  The    New  oil   Refining    Process,    Ltd.     Fr. 

Pat.  383,736,  Oct.  15,  1907.  Under  lm.  Conv., 
Sept.  23,  1907. 

See  Eng.  Pat.21,060of  1907  ;  this  J.,  1908,  164.     T.  V.  B, 

Lubricating  oils  soluble  in  ben  tine  [petroleum  spirit)  : 
Manufacture  of .     I).   Bolde.     Ger.  Pat.    185,690, 

Oct.    17,    1903. 

Fluid  or  semi-fluid  residues  from  the  distillation  of 
mineral  oils  are  subjected  to  distillation,  with  avoidanoe 


of  decomposition,  whereby  there  are  obtained  a  distillate 
of  lubricating  oil  and  a  tarry  semi-solid  or  solid  residue 
of  sp.  gr.  over  0"97,  very  rich  in  asphaltic  constituents. 
The  latter  is  treated  with  benzine  or  other  petroleum 
distillate  having  a  sp.  gr.  less  than  0.70,  the  solution  is 
distilled,  and  the  residue  is  dissolved  in  the  lubricating 
oil  obtained  in  the  first  distillation. — A.  S. 

Asphaltic  constituents  from  mineral  oils  and  mineral  oil 

residues  ;     Process  for  separating •.     C.   Koettnitz. 

Ger.  Pat.  191,839,  Oct.  13,  1906. 
The  claim  is  for  the  use  of  esters  of  acetic  acid,  especially 
ethyl  acetate,  for  the  separation  of  asphaltic  constituents 
from  mineral  oils  and  mineral  oil  residues.  A  more 
complete  separation  is  stated  to  be  effected  than  when 
benzine  or  fusel  oil  is  used  (see  Ger.  Pats.  173,616  and 
176,468;    this  J.,    1907,  87,   863).— A.  S. 


Petroleum,  etc. 


Improvement  of 
See  II. 


— .     Fr.  Pat.  384.177, 


[Lubricating]  Oil  testing  device.     Ger.   Pat.   186,601-5  See 
XXIIT. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Coal-tar  colour  industry.     Presidential  address.  R.  Meldola. 

J.  Soc.  Dyers  and  Col.,  1908,  24,  95—105. 
A  valuable  historic  monograph. 

Indigoid  dyestuffs.     P.  Friedlander.     Ber.,  1908,  41, 
772—777. 
The  author  proposes  the  name  "  indigoid  dyestuffs  "  for 
those  containing  the  group, 

CO^p .  r^CO, 
X  -^^  •  ^^»  Y 

where  X  and  Y  denote  carbon,  nitrogen,  sulphur  or  oxygen. 
Naphthalene-indole-indigo, 

,cox         CO. 

C'H<C„>C<NH>C,H'' 
is  obtained  by  the  action  of  isatin  chloride  on  a-naphthol 
in  benzene  solution.     It  dissolves  in  the  ordinary  organic 
solvents  with  a  pure  blue  colour  and  with  alkaline  reducing 
agents  gives  a  pale  yellow  vat. 
2-Thionaphthene-2-indole-indigo, 

C«H4<C_g  >C :  C<^-jj>Cf>H4, 

is  prepared  by  warming  a  glacial  acetic  acid  solution  of 
dibromo-oxythionaphthene  and  indoxyl.  With  alkaline 
reducing  agents  it  furnishes  a  pale  yellow  vat  from  which 
textile  fibres  are  dyed  blue-violet.  Both  these  dyestuffs 
give  sulphonic  acids  the  solutions  of  which  change  to 
yellow  with  alkalis. — J.  C.  C. 

Monohydroxy-a-napldhoflavonols ;      Two .        St.    v. 

Kostanccki.      Ber.,   1908,  41.  783—786. 

4'-H  Y DEOXY-a-NAPHTHOFLAVONOL, 

/(l)0-C(l).CV,H4.OH(4) 

•WV  II 

\(2)CO— C.OH 

is  obtained  by  the  following  reactions  :  anisaldehyde  is 
condensed  with  2-accto- 1  -naphthol  ami  the  resulting 
2-anisalaoeto-l-naphthol  is  heated  with  alcoholic  hydro- 
chloric acid  with  formation  of  t'-methoxy-a-naphtho- 
fiavanone, 

y  O  .CH.CuHj.O.CHa 
Ci0H«<        | 

\CO.CH,, 

The  isonitrOSO-derivative  of  this,  when  heated  with 
sulphuric  acid  in  glacial  acetic  acid  solution,  furnisheB 
the  corresponding  flavonol  which  ci\es  yellow  shades 
on  an  alumina  mordant,  and  on  heating  with  hydriodic 
acid  yields  the  required  4'-hydroxy-o-naphthonavonol. 
This  melts  at  293°  ( '.  and  gives  yellow  shades  on  an  alumina, 
mordant. 
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By  an  exactly  analogous  series  of  reactions,  3'-hvdroxy- 

a-naphthotlavonol  is  prepared.     It   molts  at  24S    ('.  and 
gives  yellow  shades  on  an  alumina   mordant. — J.  ('.  ('. 

ne  group;    Syntheses  in  the .     J.  Tambor.     Ber., 

'  1908.  41.  7ST— 792. 
When   orcacetophenone  dimethyl   ether   is  dissolved   in 
methyl   methylsalicylate  and  the  solution   warmed   with 
sodium     for     an    hour    to     130°  C,    there    is    produced 
4-methyl-2  :  6  :  2'-trimethoxybenzoylacetophenone, 

VH5X\H,(OX'Hz)2.CO.CH.2.CO.VtiUA.O.CH3, 

which      on      boiling       with     hydriodie       acid     furnishes 
1  :  2'-dihydroxy-3-methyltlavone, 

,0 V 


rH3.C6H2(OH)< 


C.CKH,.OH*. 


"-CO.CH^ 

This  forms  greenish-yellow  needles  melting  at  300 — 301°  C. 
It  dissolves  in  alcoholic  caustic  soda  or  concentrated 
sulphuric  acid  with  a  yellow  colour,  but  does  not  dye 
mordanted  fibres.  On  methylation  only  the  hydrogen 
atom  marked  with  an  asterisk  is  replaced  by  the  methyl 
group.  By  an  exactly  similar  series  of  reactions  using, 
instead  of  methyl  methylsalicylate.  the  m-  and  p-  esters 
and  methvl  veratrate,  there  were  obtained  respectively, 
1  :  3-dihydroxy-3-methylflavone  m.pt.  227°  C,  1  :  4'-di- 
hvdroxy-3-methylrlavone.  m.pt.  295°  C,  and  i  :  3' :  4'-tri- 
hydroxy-3-methylrlavone,  m.pt.  270°  C.  The  first  two  do 
not  dye  mordanted  fibres,  but  the  third  dyes  on  an 
alumina  mordant  in  greenish-yellow  shades.— -J.  C.  C. 

Patents. 

Hydroxyl    derivatives    of    aromatic    hydrocarbons  ;      Ren- 
dering    soluble   in    water.     H.   H.   Lake,    London. 

From  A.  Friedlaender,  Berlin.  Eng.  Pat.  7550,  Mar.  28, 
1907. 
The  basis  of  the  process  is  the  mixing  of  the  insoluble 
hydroxyl  derivative  with  a  substance  of  an  analogous 
nature  soluble  in  water.  A  mixture  of  10  parts  of  phenol 
and  3  parts  of  resorcinol  is  soluble  in  every  proportion 
in  water,  and  renders  soluble  many  substances  which 
alone,  are  insoluble  in,  or  only  dissolved  with  difficulty 
in  solutions  of  resorcinol.  The  pure  cresols  or  mixtures 
of  these,  are  easily  soluble  in  water  when  mixed  with 
two  to  three  times  their  weight  of  resorcinol.  A  mixture 
of  1  kilo,  of  resorcinol  with  100  grms.  of  thymol  is  readily 
dissolved  by  water,  and  one  part  of  alizarin  is  dissolved 
by  60  parts  of  phenol,  liquefied  by  the  addition  of  a  little 
water,  only  a  part  of  the  alizarin  separating  out  when 
this  solution  is  poured  into  an  excess  of  water.  50  kilos. 
of  guaiacol  mixed  with  120  to  130  grms.  of  resorcinol 
are  readily  dissolved  by  water. — F.  M. 

Vat  dyestuff;     Manufacture  of  a  new  red .      Basler 

Chem.    Fabrik.    Basle.    Switzerland.     Eng.    Pat.    344, 
Jan.  6,  1908.     Under  Int.  Conv.,  Jan.   10,   1907. 

By  heating  acenaphthene-cpiinone  with  salicylthioacetic 
..<  id  (phenylthioglycollic  -  o  -  carboxylic  acid)  or  3  - 
hydroxy- 1-thionaphthene  or  acetyloxythionaphthene, 
with  or  without  a  solvent  such  as  naphthalene,  acet it- 
anhydride  or  sodium  acetate,  or  in  solution  or  suspension 
in    alcohol,    with    or    without    a    condensing    agent    such 

n  alkali  or  secondary  amine,  a  red  vat-dyestuff  is 
produced.     Thus     18-2    parts    of    acenaphthene-quinone 

21-2  parts  of  salicylthioacetic  acid  are  heated  in  an 
o,l    bath    (230' — 250    C. )    until    the    separation    of    water 

(8.  The  red  mass  is  powdered  and  crystallised 
from  glacial  acetic  acid  or  benzene,  or  is  dissolved  in 
sulphuric  acid  and  the  dyestuff  precipitated  by  the 
addition  of  water.  When  reduced  with  alkaline  hydro- 
sulphite  or  with  sodium  sulphide,  it  gives  a  violet-grey 
vat  in  which  cotton  is  dyed,  the  shades  being  yellow-red 
on  oxidising  in  the  air. — F.  If, 

Vat  [thioindigo]  dyestuffs  ;    Making .      A.  Schmidt  and 

E.  Bryk,  Assignors  to  Farbwerke  vorm.  Meister,  Lucius 
und  Briining,   Hochst  on  the  Maine,  Germany.     U.S. 
Pat.  881,624,  March   10,   1908. 
Dyestuffs  which  form  vats  with  alkali  hydroxides,  from 
which  cotton  is  dyed  blue-violet,  are  obtained  by  treating    i 


arylthioglyoollic  acids  of  the  type, 

(4)CK3.CV,H.K1R2(CH3)<|^-COOH(l) 

witli  chlorosulphonic  acid  :  Rx  and  R<>  represent  hydrogen 
or  methyl  groups.  The  dyestuffs  derived  from  2.4-di- 
methyl-  and  2.4.5-trimcthylphen3'lthioglycollic  acids  are 
specially  claimed. — T.  F.  B. 

M i  ih ylth iophcnol-o-carboxylic   acids  ;     Process   of   making 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Fr.  Pat.  383,744,  Jan.  16,  1907. 

See  Eng.  Pat.  593  of  1907  ;  this  J.,  1907,  1003.— T.  F.  B. 

Dyestuffs  containing  sulphur  [Thioindigo  dyestuffs]  ;     Pro- 
cess for  making .     Farbwerke  vorm.  Meister.  Lucius, 

und  Briining.     Fr.  Pat,  383,927,  Jan.  21,  1907. 

See  Eng.  Pat.  1472  of  1907  ;  this  J.,  1907,  1235.— T.  F.  B. 

a-Hydroxythionaphthenes  ;       Process     for     making . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Fr. 
Pat.  384,343,  Jan.  31,  1907. 

See  Eng.  Pat.  1592  of  1907  ;  this  J.,  1907,  1235.— T.  F.  B. 

Sulphide  dyestuff  ;    Process  for  preparing  a  yellowish-green 

.     L.  Cassella  und  Co.     Fr.  Pat.  384.344".  Jan.  31, 

1907. 

See  Eng.  Pat.  3279  of  1907  ;  this  J.,  1907,  1082.— T.  F.  B. 

Azo  dyestuffs  containing  a  fatty  acid    radical  such  as  is 

present  in  fats  ;     Process  for  the  manufacture  of . 

N.  Sulzberger.  Ger.  Pat.  193,451,  Oct.  14.  1906. 
Addition  to  Ger.  Pat.  188,909,  April  25,  1906  (this  J., 
1908,  220). 

Fatty  acid  arylides  containing  amino  or  hydroxy  groups 
in  the  aromatic  nucleus  are  combined  with  diazo  com- 
pounds. The  dyestuffs  differ  from  those  described  in 
the  main  patent,  in  that  the  fatty  acid  radical  is  contained 
not  in  the  diazo  compound,  but  in  the  other  component. 
The  present  process  possesses  the  advantages  that  in 
many  cases  the  raw  materials  are  more  easily  obtainable, 
and  the  formation  of  the  dyestuffs  proceeds  more  rapidly 
and  completely. — A.  S. 


V.- PREPARING,    BLEACHING,    DYEING, 

PRINTING,     AND     FINISHING      TEXTILES 

YARNS,    AND    FIBRES. 

Turkish  silk  production  in  1906/7  and  1907/8.     Z.  angew. 

Chem.,   1908,   21,   658—659. 
According  to  the  annual  report  of  the  "  Dette  Publique," 
the  production   of   silk   in    1906/7   was  considerably  less 
than  in  the  preceding  year.     In  the  whole  of  the  provinces 
in  which  the  silk  tithes  are  mortgaged  for  the  old  State 
debt,  these  amounted  to  only  110,000  Ltq.  as  compared 
with    117.500  Ltq.    in    1905/6.     The  "Dette   Publique" 
collects    the    silk   tithes   throughout  the  Turkish  Empire 
partly   for   the   old   State   debt,    partly   for   the   so-called 
"  Fishery  Loan  "  taken  up  by  the  German  bank.     The 
amounts  destined  for  the  latter  purpose  are  not  included 
in  the  above  figures.     The  quality  of  the  silk  produced 
in  1907/8  is  stated  to  be  very  good,  but  the  yield  of  silk 
was  only  1  kilo,  from  12  cocoons  instead  of  1  kilo,  from 
1 1  cocoons  as  was  expected.     This  may  be  due  to  bringing 
the  cocoons    on    the   market  somewhat  too   soon,    when 
they  contained  an  excessive  quantity  of  moisture.     At 
the  time  of  harvesting  the   price   of  the  fresh   cocoons 
varied  between  3£  and  4  f.  per  kilo,  which  is  appreciably 
higher    than    the    corresponding    price    in    1906/7.     The 
price  of  the  silk  was  50  f.  per  kilo,  in  July,  then  fell  by 
2  or  3*  f.,  and  afterwards  rose  to  59  f.  per  kilo,  in  the 
middle    of    August.     The    exports    during    1907/8    from 
Brussa,  Anatolia  and  Adrianople  amounted  to  6000 — 700f 
bales    of    100   kilos,    each.     No   cocoons    were    exported 
from  Brussa,  the  whole  being  consumed  by  the  spinneis 
but  from  Adrianople  a  third  of  the  production  of  cocoon 
was   exported    to    Europe.     Note. — 1    Ltq.  =  1    Turkish 
pound  =  18s.  Id.— A.  S. 
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Silks    of    the    Bombi/x    Mori    class ;     Properties   of . 

G.  Gianoli.     Rev.  Gen.  Mat.  Col.,  1908,  12,  103—105. 

A    Milan    Commission    has    during    a    number    of  years 

considered  and  determined  the  organic  differences  between 

the     silks     obtained    from     different      districts ;      special 

consideration  was  given  to    those  properties  which  were 

of  importance  in  the  application  of  the  silks  to  manufacture. 

Specimens   of  silk  from   the   different  districts   of   Italy, 

France,  the  Levant  and  Asia  Minor,  China,  Japan,  and 

other  parts  of  Asia,  besides  samples  of  wild  silks  were 

examined.     Determinations  were  made  of:    (1),  physical 

constants,  and  (2),   chemical  data,  such  as  the  quantity 

of   fibroin,    sericin   and   fatty   matter,    the   melting    point 

of  the  fatty  matter,  the  ash,  etc.     The  results  obtained, 

however,  do  not  explain  the  different  dyeing  properties 

of  the  silks.     The  samples  resisted  in  different  degrees 

the  action  of  acids  and  alkalis,  and  the  amounts  of  metallic 

mordants  taken  up  depended  on  the  time  and  the  manner 

of  the  cultivation.     The  principal  reagents  which  affect 

silk  during  dyeing  are  the  acids  and  alkalis  used  in  the 

dye-baths.     To     study     these     actions     the     degummed 

samples  were  treated  with:    (1),  5  per  cent,  solution  of 

sulphuric  acid,  and  (2),  a  solution  of  potassium  hydroxide 

containing    T2069   grms.    per  litre  ;     the   weights   of   the 

solutions  taken  were  in  each  case  five  times  the  weight 

of  the    silk,  and  the   silk  was  digested  with  the  reagent 

for  24  hours  at  a  temperature  of  27°  C.     The  silks  were 

then   washed,   weighed   and   again   treated.     The   loss  in 

weight   during   each   digestion    of   twenty-seven   samples 

of  silk  is  given  in  tabular  form.     Degummed  silk  always 

contains    a    certain   amount   of   fatty   acid,    so    that   the 

first  figure  obtained  with  the  alkali  was  too  high.     The 

effect    of    mordanting    was    tried    with    the    chlorides    of 

iron,  aluminium,  chromium  and  tin  ;    the  results  obtained 

in  the  last  case  are  given  and  show  notable  differences. 

The  samples  of  degummed  silk  were  given  three  baths 

in  stannous  chloride  solution  of  28°  B.  for  one  hour,  and 

after  each  bath  the  silk  was  immersed  in  sodium  carbonate 

solution  of  5°  B.  at  40°  C.  for  one  hour.     The  amounts  of 

tin  oxide  taken  up  by  the  different  fibres  are  given.    The 

silks    of    Bengal   and   Canton   show   the   least   attraction 

for    the    mordant ;     these    silks    are    of    different  colours 

but  from  similar  cocoons.       Similar  results  were  obtained 

when  other  fixing   agents  in  place  of   sodium  carbonate 

were  used.     Some  of  the   Bengal  silks  do  not  show  the 

peculiarity     mentioned    and    the     differences    disappear 

when    raw    instead    of    degummed    silks    are    used.     The 

peculiarity  mentioned  is  not  due  to  the  piesence  of  lime 

on   the   fibre  in  the  state  of  a   calcium   soap,   for  other 

experiments  were  performed  in  which  a  treatment    with 

hydrochloric   acid   was   resorted   to.     To   trace   the   effect 

of  lime,  the  samples  of  raw  silk  were  boiled  with  a  20  per 

cent,   solution  of  calcium  acetate  for  one  hour,  washed, 

and   then   treated  with  stannous   chloride.     The   sample 

treated  with   the  calcium  solution  took  up  considerably 

move  of  the  tin  salt  than  tlio  untreated  samples.     Figures 

giving    the    ash    before    and    after    degumming    are    also 

tabulated.— S.  H.  H. 

Linen   and  hemp  fibres  ;      Method  of  distinguishing . 

T.  F.  Hanauseck.  Z.  Farben-Ind.,  1908,  7,  105—108. 
LlNEN  fibres  are  usually  distinguished  from  hemp  fibros 
by  the  shape  of  the  ends  of  the  fibres  ;  the  linen  fibre 
gradually  tapers  to  a  point,  whereas  the  hemp  fibre 
exhibits, a  blunt,  rounded  or  knotty  end.  The  sections 
of  the  linen  fibre  are  polygonal  whilst  those  of  the  hemp 
fibre  are  of  more  irregular  outline.  The  author  treats  the 
fibres    with    a    solution    obtained    by    adding    an    excess    of 

sulphuric   acid   to   a   solution  of   potassium  bichromate. 

In  a  few  seconds  the  fibres  begin  to  swell  and  the  liquor 
near  to  the  fibres  turns  green.  Air  bubbles  appear  and 
assist  in  causing  the  active  yellow  liquor  to  displace 
the  now  inactive  green  UquOI  around  the  fibres;  this 
movement    is    further   assisted    !>y    tilting    the    microscopic 

slide  on  which  the  fibres  are  resting.       The  linen  fibres 

are    found    to    swell    more    quickly    than    the    hemp    fibres. 

The   surface   of   the    fibre    becomes    irregular   anil    dark 

patches  are  produced  in  both  cases.  Thee  patches  are 
seen  to  he  more  pronounced  in  the  case  of  the  hemp. 
The  author,  however,  attaches  most  importance  to  the 
appearance    of    the    linings    of    the    canals   of    the    treated 


fibres.  The  canal  of  the  immersed  linen  fibre  is  somewhat 
similar  to  that  produced  on  treatment  with  cuprammonium 
solution  ;  it  is  very  narrow,  wavy,  irregular  and  broken. 
The  canal  of  the  hemp  fibre,  on  the  other  hand,  is  a 
straight,  continuous,  very  plastic  tube,  which  is  in  no 
case    broken    or   undulating. — S.  H.  H. 

Mercerised  cotton  ;  A  qualitative  lest  for .     E.  Knecht. 

J.  Soc.  Dyers  and  Col.,  1908,  24,  67. 

Ordinary  cotton  dyed  with  Benzopurpurin  is  at  once 
turned  blue  by  hydrochloric  acid,  but  mercerised  cotton 
becomes  reddish-violet  unless  too  much  acid  is  used. 
If  the  solution  containing  the  cotton  is  heated  and  dilute 
titanous  chloride  cautiously  added,  the  colour  in  both 
cases  diminishes  in  intensity,  until  just  before  complete 
destruction  of  the  colour  occurs,  the  ordinary  cotton 
appears  indigo-blue  and  the  mercerised  cotton  red. 
This  difference  only  occurs  when  the  mercerised  cotton 
has  been  treated  with  caustic  soda  of  more  than  30°  T. 
if  unstretched  or  35°  T.  if  stretched. 

The  author  is  unable  to  account  for  the  reaction  ;  it 
would  almost  seem  as  if  the  treatment  with  alkali  had 
enhanced  the  faintly  basic  properties  of  the  cellulose. 
Cotton  mercerised  with  nitric  acid  of  83°  T.  also  shows 
the  reaction. 

A  strong  solution  of  stannous  chloride  may  be  used 
in  place  of  the  dilute  titanous  chloride,  but  the  reaction 
js  not  so  distinct. — R.  B.  B. 

Mercerisation  in  cufton  yarns;     Determining  the  degree  of 

.     E.  Knecht,     J.  Soc.  Dyers  and  Col.,   1908,  24, 

68—71. 
The  author  utilises  the  selective  affinity  of  mercerised 
and  unmercerised  cotton  for  colouring  matter  in  one 
and  the  same  bath,  and  estimates  the  amount  of  dyestuff 
on  the  cotton  fibre  by  indirect  titration  according  to 
the  method  described  by  him  in  1904  (J.  Soc.  Dyers  and 
Colourists,   1905,  21,  3  ;    this  J.,   1905,  154). 

In  his  first  quantitative  experiment,  skeins  of  ordinary 
bleached  cotton,  cotton  mercerised  with  caustic  soda,  and 
cotton  mercerised  with  nitric  acid  were  dyed  together 
for  one  hour  with  3  per  cent,  of  Benzopurpurin  4B,  5  per 
cent,  of  sodium  carbonate,  and  10  per  cent,  of  salt,  the 
amount  of  liquor  being  20  times  the  weight  of  the  yarn. 
The  result  was  as  follows  : — 


Material  dyed. 

Per  cent,  of 
colour  taken  up. 

Mercerised  with  NaOH  60°  T 

Mercerised  with  HN03  85°T 

0-69 
2-78 
5-23 

In  a  second  experiment  a  number  of  hanks  treated 
under  tension  with  caustic  soda  of  different  strengths 
were  all  dyed  in  one  bath  as  before,  together  with  an 
untreated  hank.  The  averages  of  two  experiments, 
(the  difference  being  in  no  case  more  than  0-04  percent.), 
were  as  follows  : — 


Yarn. 

Per  cent,  of 
Benzopurpurin  in  fibre. 

T 

1-77 
1-88 

20° 

'>•.•)'* 

25° 

•j-;- r 

30° 

2-95 

:*"> 

3-02 

40° 

3-15 

45° 

,,   

" 

8'27 

50° 

8«88 

55° 

:i-r>0 

60" 

3-56 

05° 

8*60 

70" 

,'i-tit! 

There  is  thus  a  continuous  rise  in  the  affinity  of  cotton 
for  colouring  matter  from  untreated  cotton  up  to  thai 
mercerised   With  caustic  soda  at   70°  Tw.      The  strength  of 

caustic  soda  which  has  been  used  for  mercerising  a  given 

sample    of   yarn    may    therefore    he   determined    by   dyeing 
known    weights    of    the    sample    and    of    ordinary    cot  I  op 
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of  about  the  same  quality  together  in  the  same  bath. 
The  colour  is  then  estimated  quantitatively  in  both 
samples  ;  if  the  ordinary  cotton  has  taken  up  1  SS  or  more 
than  1-77  percent.,  the  mercerised  yarn  will  have  taken  up 
less  or  more  than  indicated  in  the  above  table  in  the 
same  proportion.  The  amount  of  Benzopurpurin  taken 
up  by  different  qualities  of  ordinary  yarn  dyed  in  the 
same  bath  was  found  to  be  very  nearly  the  same. 
>*  In  a  further  experiment  the  influence  of  time  on  the 
mercerising  action  was  studied  and  the  results  show 
that  within  the  limits  of  actual  working,  (say  40 — 180 
seconds),  there  is  not  much  difference  in  the  degree  of 
mercerisation  as  far  as  its  influence  on  dyeing  capacity 
is  concerned.  The  accuracy  of  the  method  was  verified 
by  a  series  of  experiments  with  yarns  mercerised  with 
caustic  soda  of  known  strength.  Experiments  on  cotton 
mercerised  in  the  pi?ce  did  not  yield  satisfactory  results  ; 
the  figures  came  out  too  low,  probably  owing  to  imperfect 
mercerisation,  chiefly  due  to  the  great  speed  at  which 
the  process  is  usually  carried  out.— R.  B.  B. 

Black  sulphide  dyes' "ffs ;     Comparison    of    the    tinctorial 

valites  of -.     R.    Buratti.     Rev.    Gen.    Mat.     Col., 

1908,  12,  105—107. 
In  comparing  the  tinctorial  values  of  sulphide  blacks  it 
must  be  remembered  that  different  dyestuffs  require 
different  methods  of  dyeing.  The  solubility  of  a  sulphide 
colour  is  inversely  proportional  to  the  facility  with  which 
it  becomes  oxidised  :  therefore  the  less  oxidisable  a  colour 
is.  the  greater  will  be  the  yield  of  the  leuco  compound 
of  the  dyestuff  to  the  wash  water  used  after  dyeing. 
Hence,  if  two  colours  of  the  same  tinctorial  power  are 
maintained  in  solution  by  the  same  quantity  of  alkali, 
that  which  is  the  more  readily  soluble  will  give  the  lighter 
shade  on  dyeing.  Dye  trials  must  therefore  be  con- 
ducted under  conditions  favourable  to  the  dyeing  of 
each  colour  and  the  amount  of  leuco  compound  contained 
in  the  wash  water  must  be  estimated.  Experiments 
were  performed  by  the  author  in  new  and  standing  baths  ; 
the  Obermaier  machine  was  employed  for  the  purpose. 
To  determine  the  leuco  compound  in  the  wash  water. 
in  each  case  two  litres  of  wash  water  were  produced  and 
treated  with  an  excess  of  hydrochloric  acid.  In  this 
way  the  sodium  sulphide  was  decomposed  and  the  sulphide 
dyestuff  precipitated.  The  dyestuff  along  with  a  small 
quantity  of  sulphur  and  impurities  from  the  dye-bath 
was  obtained  by  filtering  ;  on  drying  and  weighing  the 
filter  paper,  the  amount  of  dyestuff  in  the  wash  water  was 
obtained.  In  an  actual  example,  Thional  Black  T  Extra 
(Sandoz)  and  Sulphur  Black  T  Extra  (Berlin)  were  used  : 
12  per  cent,  of  each  colour  were  taken  along  with  12  per 
cent,  of  sodium  sulphide,  5  per  cent,  of  sodium  carbonate, 
and  30  per  cent,  of  sodium  sulphate.  The  weight  of 
water  was  ten  times  that  of  the  cotton  which  was  dyed  ; 
the  dyeing  took  place  during  one  hour  at  92°  C.  The 
Thional  Black  gave  a  residue  of  4-7025  grms.  from  the 
wash  water  whereas  the  other  residue  was  only  4080  grms. 
By  dissolving  weighed  amounts  of  these  residues  in 
sodium  sulphide  solution  and  dyeing  cotton  in  the 
solutions  obtained,  grey  shades  of  equal  intensity  were 
obtained  showing  that  the  residues  had  the  same  tinc- 
torial power.  The  amounts  of  residue  show  that  Thional 
Black  T  Extra  is  a  little  more  soluble  than  Sulphur  Black 
T  Extra.  On  using  the  following  bath,  however  :  Thional 
Black  T  Extra,  12 ;  sodium  sulphide,  9 ;  sodium  car- 
bonate, 5 ;  and  sodium  sulphate,  30  per  cent.,  i.e., 
reducing  the  amount  of  sodium  sulphide  added,  it  was 
found  on  using  the  same  conditions  of  dyeing  that  the 
residue  from  the  wash  water  was  only  4-175  grms.  This 
amount  is  very  near  to  that  of  the  residue  obtained 
when  the  Sulphur  Black  T  Extra  was  used  and  serves 
to  show  that  one  black  may  be  as  concentrated  as  another, 
although  it  may  not  at  first  appear  to  be.  Further  by 
altering  the  additions  made  to  the  bath,  a  strong  shade 
may  be  obtained  and  at  the  same  time  less  sodium  sul- 
phide used. — S.  H.  H. 

Azo   Blacks;     Discharged .     E.   Justin-Miiller.        Z. 

Farben-Ind.,    1908,  7,  95—98. 
White    discharge    effects    produced    with    sulphoxylate- 
formaldehyde  upon  direct  or  developed  Azo  Blacks  have 


not  acquired  the  importance  they  deserve.  This  method 
admits  of  the  production  of  a  white  design  on  a  black 
ground  upon  fabrics  too  thin  or  too  poor  in  quality  to 
withstand  the  dyeing  process  or  after-treatment  necessary 
for  Aniline  Black.  The  author  has  obtained  excellent 
results  on  goods  dyed  with  Oxydiaminogene  Black, 
diazotised  and  developed,  and  discharged  with  a  paste 
containing  300  grms.  of  Hyraldite  C  extra  per  litre. 
He  also  describes  an  alternative  process  according  to 
which  the  dyed  cloth  is  passed  through  a  2  per  cent, 
solution  of  potassium  ferrocyanide  and  dried  before 
printing  with  a  discharge  paste  containing  175  grms. 
of  Hyraldite  CW  extra  per  litre.  This  latter  method  is 
also  suitable  for  coloured  discharges  containing  basic 
dyestuffs  and  in  this  case  an  addition  of  zinc  sulphate 
to  the  discharge  paste  is  recommended. — R.  B.  B. 


Cellulose  ;    New  constants  for  — 
Bleach  liquor  ;  Electrolytic 


W.  Vie  wig.     iSee  XIX. 
A.  Ahlin.     See  XIA. 


Tanning  and  dyeing.     W.  Fahrion.     See  XIV. 
Patents. 

Wool ;  Method  of  dyeing .     R.  B.  Ransford,  London. 

From  L.  Cassella  und  Co.,  Frankfort-on-Maine,  Ger- 
many.    Eng.  Pat.  12,831,  June  3,  1907. 

In  the  production  of  certain  shades  on  wool,  a  part  of  the 
wool  is  dyed  in  full  shades  and  then  blended  with  less 
deeply  dyed,  or  with  white,  wool.  The  drawbacks  to 
this  method  are  that  where  white  wool  is  used,  this  often 
shows  up  in  the  finished  product  and  when  dyed  in  light 
shades  the  fastness  is  not  so  good  as  that  of  the  deeper 
shades  with  which  it  is  blended.  These  objections  are 
overcome  by  colouring  the  white  wool,  or  that  which  is 
required  to  be  only  light  in  shade,  with  metallic  oxides 
which  give  very  fast  shades  and  are  easily  applied.  Thus 
for  drab  shades,  the  wool  may  be  stained  by  treating  with 
2  per  cent,  of  potassium  bichromate,  2  per  cent,  of  copper 
sulphate  and  3  per  cent,  of  formic  acid. — F.  M. 

Dyeing  [with  sulphide  dyestuffs]  ;   Process  of .     G.  A. 

Waldinger  and  C.  F.  Iserloth,  Assignors  to  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  German  v. 
U.S.  Pat.  882,543,  March  17,  1908. 

See  Addition  of  Oct.  19,  1906,  to  Fr.  Pat,  367.921  of  1906  ; 
this  J.,  1907,  253.— T.  F.  B. 

Sulphide  dyestuffs  ;    Preparations  of ,  and  process  for 

dyeing  with  sulphide  dyestuffs.  Badische  Anilin  und 
Soda  Fabrik.  Addition  dated  Oct.  31,  1907,  to  Fr.  Pat. 
379,584,  June  3,  1907.     (See  this  J.,  1907,  964.) 

Two  additional  mixtures  are  given  for  use  when  dyeing 
with   Kryogen   Black  T.B.O.— T.  F.  B. 

Fabrics  ;    Method  and  apparatus  for  impregnating 

with  liquids,  and  drying  them.  H.  Hey,  J.  Smith. 
H.  L.  Mitchell.  W.  H.  Askham,  and  H.  Heymann. 
Fr.  Pat.  384,062,  Nov.  16,  1907.  Under  Int.  Con  v., 
Nov.  26,  1906. 

See  Eng.  Pat.  26,843  of  1906  ;  this  J.,  1908,  19.— T.  F.  B. 

Printing  upon  woven  fabric  or  paper  ;    Process  of . 

W.  Beer,  Vienna.     Eng.  Pat.  13,567,  June  12,  1907. 

SEEFr.  Pat.  378,729  of  1907  ;  this  J.,  1907,  1197.— T.  F.  B, 

Colour-spraying    apparatus.     H.     Mikorey,     Schoneberg. 
Germany.     U.S.  Pat.  883,144,  March  24,   1908. 

See  Eng.  Pat.  11,412  of  1907  ;  this  J.,  1908,  20.— T.  F.  B, 

Finish  to  cloths  ;  Permanent for  cloths,  and  apparatus 

therefor.  J.  R.  Denison  and  J.  F.  Preussner,  Bradford. 
Eng.  Pat.  9241,  April  20,  1907. 

The  cloth  to  be  finished  is  passed,  with  a  damp  cloth 
beneath  it,  between  the  bowls  of  a  calender.  The  upper 
bowl  is  heated  and  at  the  point  of  pressure,  steam  is 
generated  from  the  water  in  the  damp  cloth  and  strikes 
through  the  cloth  being  treated,  imparting  to  it  the 
improved  finish.  Different  kinds  of  finish  can  be  arranged 
for  according  to  the  different  surfaces  of  the  upper, 
heating  roller  in  the    known    manner,    or   they   may    be 
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obtained  by  altering  the  texture  of  the  cloth  used  as  a 
damper  ;  thus  for  a  plain  finish  a  smooth-faced  sateen 
is  used  and  for  a  twill  finish,  a  twill  cloth  is  taken.  The 
damp  cloth  may  be  in  lengths,  being  run  from  one  roller 
on  to  another  through  the  calender,  or  it  may  be  endless, 
passing  through  troughs  in  which  it  is  saturated  with  water 
or  any  suitable  finishing  mixture,  before  passing  between 
the  calender  bowls. — F.  M. 

Drying   machines   for   textile    material.     J.    H.    Lorimer, 

Germantown,  U.S.A.       Eng.  Pat,  17,870,  Aug.  6,  1907. 
See  U.S.  Pat.  862,962  of  1907;  this  J.,  1907,  1007.— T.  F.  B. 


VII.-ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC  ELEMENTS. 

Iron  oxide  contact  process  [sulphuric  acid.]  G.  Keppeler. 
Z.  angew.  Chem.,  1908,  21,  532—547,  577—589.  (See 
also  this  J.,  1902,  1137.) 

A  theoretical  study  of  the  contact  process  for  the  manu- 
facture of  sulphuric  acid,  based  on  Bodenstein's  data 
(this  J.,  1905.  729),  shows  that  the  method  of  working  in 
two  stages,  first  at  a  high  temperature,  and  then,  after 
removing  the  sulphur  trioxide,  at  a  lower  one,  is  well 
founded.  For  instance  by  working  with  iron  oxide  in 
the  first  stage  at  650°  or  700°  C,  and  then  performing  the 
second  stage  with  a  platinum  contact  mass  at  500°  C, 
higher  yields  are  obtained  than  would  be  possible  by 
working  in  one  stage  at  the  lower  temperature  (compare 
Brode,  this  J.,  1902,  1393).  Determinations  of  the  decom- 
position pressures  of  ferric  sulphate  in  nitrogen  or  air, 
showed  that  the  composition  of  the  gases  which  are  formed, 
at  atmospheric  pressure,  or  which  will  remain  in  contact 
with  ferric  oxide  without  alteration,  was  as  follows  : — 


SO»  in  presence  of  : 


Temp. 

S03.  . 

Air. 

Xitrogen. 

Per  cent.iby  vol. 

Per  cent,  by  vol. 

Per  cent.fby  vol. 

■600°    

0-64 

0-24 

0-90 

625°    

1-34 

0-57 

1-88 

■650°    

2-59 

1-42 

3-83 

675°    

4-92 

3-20 

7-50 

700°    

9-05 

10-00 

14-13 

Thus  if  burner-gases  of  any  composition  be  passed 
over  ferric  oxide  at  a  given  temperature,  the  percentage 
of  sulphur  trioxide  in  the  effluent  gases  will  be  that  given 
in  the  table  provided  that  equilibrium  is  attained.  The 
percentage  of  sulphur  dioxide  will,  however,  vary 
according  to  the  proportion  of  oxygen  in  the  burner-gases, 
and  under  technical  conditions  will  vary  between  the 
figures  given  in  the  table  as  obtaining  in  presence  of 
nitrogen  and  of  air  respectively.  A  comparison  of  the 
final  gases  obtained  with  ferric  oxide  and  platinum 
contact  masses,  respectively,  from  burner-gases  of  different 
composition,  shows  that  with  burner-gases  of  a  given 
composition,  there  exists  a  definite  temperature  at  which 
the  concentration  of  sulphur  trioxide  obtained  over 
platinum  is  equal  to  the  sulphur  trioxide  partial 
pressure  of  ferric  sulphate  at  that  temperature.  The 
highest  possible  yield  of  sulphur  trioxide  l>y  the  iron 
oxide  contact  process  is  obtained  at  this  so-called 
■'optimum"  temperature,  which  is  dependent  upon  the 
composition  of  the  burner-gases  used,  as  is  shown  in  the 
following  table  : — 


At  temperatures  above  the  "  optimum  "   there  will  be 
loss  of  sulphur  trioxide  by  dissociation,  whilst  at  lower 


temperatures  loss  will  ensue  through  formation  of  ferric 
sulphate.  A  comparison  of  the  author's  results  with  those 
obtained  in  practice  indicated  that  losses  probably  do 
occur,  and  this  was  confirmed  by  analysis  of  a  specimen 
of  burnt  pyrites  before  and  after  use  in  the  contact 
process  :  the  percentage  of  sulphur  trioxide  in  the  pyrites 
had  increased  from  4-5  to  9-4.  The  author  expresses  the 
opinion  that  it  would  be  possible  to  use  ferric  oxide  in 
the  contact  apparatus  for  longer  periods  than  are  at  present 
in  vogue,  without  any  danger  of  the  arsenic  in  the  burner- 
gases  escaping  absorption.  In  this  way  losses  due  to 
formation  of  ferric  sulphate  would  be  diminished.  It  was 
found  that  almost  the  whole  of  the  arsenic  in  the  used 
oxide  contact  masses  was  in  the  form  of  arsenate,  and  the 
retention  of  the  arsenic  is  favoured  by  increasing  the  con- 
centration of  oxygen  in  the  burner-gases,  i.e.,  by  diluting 
them  with  air.  A  comprehensive  study  of  the  nature  of 
the  iron  oxide  contact  process,  in  the  second  part  of  the 
paper,  leads  the  author  to  conclude  that  most  probability 
attaches  to  the  view  that  the  catalysis  is  due  to  conden- 
sation (adsorption)  of  the  sulphur  dioxide  at  the  surface 
of  the  contact  material. — A.  S. 

Nitrogen  oxides  ;     Analysis   of by   means   of   their 

absorption  spectra  in  the  -ultra-red.  E.  Warburg  and 
G.  Leithauser.  Sitzungsber.  Kgl.  Pr.  Akad.  Wiss. 
Berlin,  1908.  148—153.  Chem.  Zentr.,  1908,  1,  922— 
923. 

Ozone  and  the  different  oxides  of  nitrogen  exhibit  in  the 
ultra-red.  between  2-7  and  7  ju,  intense  and  characteristic 
absorption  bands.  The  authors  observe  the  absorption 
spectra  by  means  of  a  mirror  spectrometer  with  a  fluorspar 
prism,  a  vacuum  bolometer,  and  a  Panzer  galvanometer. 
The  bodies  in  the  gaseous  state  are  examined  at  different 
partial  pressures,  and  with  layers  of  different  thicknesses. 
The  absorption-maxima  are  so  disposed  (N205,5-81/z ; 
N20,4-45/z  ;  N02,6-12/t ;  0?,4-74ft)  that  it  is  possible 
to  detect  ozone,  nitrous  oxide,  and  nitrogen  pentoxide 
when  present  together  as  gases,  and  also  in  like  manner, 
nitrous  oxide  and  nitrogen  peroxide.  The  sensitiveness  of 
the  test  is  greatest  with  nitrogen  pentoxide,  less  with 
nitrogen  peroxide  and  nitrous  oxide,  and  least  with  ozone 
and  nitric  oxide.  By  the  application  of  this  method  it  was 
found  that  on  ozonising  air  in  a  Siemens'  tube,  nitrogen 
pentoxide  and  nitrous  oxide  are  formed  in  addition  to 
ozone.  In  the  oxidation  of  air  by  a  current  from  an 
electrical  machine,  between  platinum  electrodes,  without 
production  of  ozone,  nitrogen  peroxide  and  nitrous  oxide 
are  formed.  From  nitrogen  peroxide  dissolved  in  pure 
nitrogen,  nitrous  oxide  is  formed  bj'  the  action  of  the 
silent  discharge  in  a  Siemens'  tube.  By  the  action  of 
an  electric  arc  between  platinum  electrodes  (alternating 
current  of  about  2000  volts)  on  dry  air,  only  nitric 
oxide  or  peroxide  is  formed. — A.  S. 

Arsenic  acid  ;    Hydrates  of .      V.   Auger.     Compt. 

rend.,   1908,   146,  585—588. 

The  hydrate,  (As<),H..u.H2<).  possesses  even  at  -Id  ('. 
a  measurable  dissociation-pressure,  which  increases 
without  a  break  up  to  12°  < '..  when  the  hydrate,  As.5(), ,, 1 1  ,. 
or  As.,( >TH ,,As().j II.  is  formed:  thus  pyroarsenio  arid 
AsoO/ll,  has  no  existence.  From  12  to  Its  c.  the 
hydrate.  As.,<  >  j , ,  H  -, .  persists,  and  it  is  really  to  this  hydrate 
that  Joly  attributed  the  formula,  As.,()j.,H,;. — .).  T.  I). 

Calcium  carbonate  ;  Solubility  of in  aqueous  solutions 

of  potassium  chloride  ana  potassium  sulphate.  V.  K. 
Cameron  and  \V.  0.  Robinson.  J.  of  Physio.  Chem. , 
11,  577—80. 

Calcium  carbonate  is  proved  to  be  much  more  soluble 
in  aqueOUS  solutions  of  potassium  sulphate  than  of  potas- 
sium chloride,  a1  25    <'.     In  the  same  solutions  saturated 

with  carbon  dioxide  at  atmospheric  pressure,  the  solubility 
is  greater,  and  passes  through  a  maximum  value  in  each 
case.        This     maximum     occurs     in      potassium     chloride 

solutions  at   a  concentration  of   !">•.">  pei   cent.,  and  in 

potassium  sulphate  solution  at  a  concentration  of  2*98 
per  cent.  In  the  latter  case,  syngenite,  CaK2(S< ),  ),112(  >, 
is  formed  as  solid   phase,  above  that  concentration. 
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Gypsum  ;   Solubility  of in  copper  sulphate  solution.!. 

J.   M.   Bell  and  W.  CL  Taber.     J.  ol  Physic,  Chem.,  11, 
KJ637— 8. 

concentration  of  calcium  sulphate  decreases  with 
increasing  copper  sulphate  concentration  until  a  minimum 
is  reached  at  about  30  gnus,  of  copper  sulphate  per  litre, 
at  which  concentration  there  is  nearly  1-7  gnus,  of  calcium 
sulphate  in  solution.  The  solubility  then  increases,  at 
first  rather  rapidly,  and  then  slowly,  until  the  point  of 
saturation  is  reached  with  respect  to  copper  sulphate, 
when  there  are  2-08  gnus,  calcium  sulphate  per  litre 
in  solution.  The  solid  phases  present  at  this  point  are 
gypsum  and  copper  sulphate  ;  therefore  the  solution 
has  a  "constant  composition.  The  influence  of  gypsum 
in  solution  on  the  solubility  of  copper  sulphate  was  found 
to  be   very  small. 

Ferric  sulphates.     F.  K.   Cameron  and  W.   0.  Robinson. 

J.  of  Physic.  Chem.,  11,  641. 
At  25~  C,  no  definite  basic  ferric  sulphates  are  said  to 
be  formed.  This  was  confirmed  for  solutions  containing 
less  than  25  per.  cent,  of  sulphur  trioxide,  when  ferric 
sulphate  solutions  were  saturated  at  25°  C.  with  1\  eshly 
precipitated  ferric  hydroxide.  In  contact  with  a  solution 
containinj  less  than  about  25  per  cent,  of  sulphur  trioxide, 
the  stable  solid  is  stated  to  be  one  of  a  series  of  solid 
solutions  containing  ferric  oxide,  sulphur  trioxide,  and 
probably  water.  It  was  shown  that  in  contact  with 
solutions  containing  from  about  25  to  28  per  cent,  of 
sulphur  trioxide,  the  stable  solid  is  a  hydrated  normal 
ferric  sulphate,  Fe2O3,3SO3,10H2O,  whilst  in  contact 
with  solutions  of  a  concentration  greater  than  about 
28  per  cent,  of  sulphur  trioxide,  the  stable  solid  is  a 
hydrated  acid  sulphate,  Fe2O3,4SO3,10H2O. 

Ferric  chlorides.     F.  K.  Cameron  and  W.   0.   Robinson. 

J.  of  Physic.  Chem.,  11,  690-4. 
Roozeboom  and  Schreinemakers  (Zeits.  physik.  Chem., 
1894,  15,  588)  give  data  for  the  solubility  of  ferric  oxide 
in  aqueous  solutions  of  hydrochloric  acid  \frhen  the  solu- 
tion contains  more  than  an  equivalent  amount  of  hydrogen 
chloride.  The  present  investigation  is  an  extension  of 
this  work  at  25°  C.  to  cover  cases  where  there  is  present 
relatively  more  ferric  oxide  than  acid.  It  was  found 
that  solutions  of  ferric  chloride  dissolve  ferric  oxide, 
although  to  a  much  less  extent  than  solutions  of  ferric 
sulphate  do  ;  and  that  the  ratio,  Fe203 :  HC1,  in  these 
solutions  is  approximately  constant.  The  solid  phase 
in  contact  with  these  solutions  has  no  definite  composition, 
but  is  one  of  a  series  of  solid  solutions  containing  Fe,03, 
HC1  and  H20. 

Salt  production  in  Elsass-Lothrimjen.     Z.   angew.  Chem., 

1908,  21.  659. 
The  eight  works  in  l-lsass-Lothringen  engaged  in  the 
manufacture  of  salt,  produced  in  the  last  business  year 
636.504  double  zentners  (1  dz.  =  100  kilos.),  or  5563  less 
than  in  the  preceding  year.  The  sales  of  salt,  however, 
increased  from  668,066  to  674,198  double  zentners.  The 
salt  produced  in  Elsass-Lothringen  comes  almost  exclu- 
sively from  the  Lothringen  salt  works,  and  is  sent  chiefly 
to  Rheinish  Prussia,  Luxembourg,  Bavaria,  Thuringia, 
Wurtemberg.  Hesse,  Darmstadt.  Hesse-Nassau,  and 
Belgium.  The  cessation  of  competition  by  Spanish  salt 
favoured  the  exports  to  Belgium.  No  salt  is  exported 
from  Elsass-Lothringen  to  France. — A.  S. 

Magnesium  oxide  ;   Reducibility  of by  carbon.     R.  E. 

Slade.  Chem.  Soc.  Trans.,  1908,  93,  327—333. 
The  experiments  consisted  generally  in  heating  mixtures 
1  magnesia  and  carbon,  under  varied  conditions,  in  carbon- 
tube  electric  furnaces  of  different  designs.  The  results 
show  that  magnesia  is  reduced  by  carbon  not  only  at  the 
high  temperature  of  the  electric  arc,  but  also  at  as  low 
temperature  as  1700  C.  Under  ordinary  conditions 
the  magnesium  vapour  produced  is  re-oxidised  by  the 
carbon  monoxide,  but  if  the  latter  be  removed,  for  example, 
by  working  in  a  vacuum,  by  means  of  a  rapid  stream 
of  hydrogen,  or  by  adding  aluminium  which  reacts  with 
it  to  form  alumina  and  aluminium  carbide,  the  reduced 
magnesium  can  be  obtained  in  the  metallic  state.  The 
condensed     magnesium     is     always     contaminated     with 


small  quantities  of  a  carbide,  probably  identical  with  that 
prepared  by  Berthelot  by  heating  magnesium  redness 
in  ajjourrentjof  acetylene. — A.  S. 

Cuprous    compounds    of   carbon   monoxide.     W.    Manchot 
and   J.    N.    Friend.     Annalen,    1908,   359,    100—128. 

The  authors  investigated  the  absorption  of  carbon 
monoxide  by  cuprous  chloride,  bromide,  and  iodide, 
dissolved  in  different  solvents.  It  was  found  that 
invariablj'  compounds  of  one  and  the  same  type  were 
formed,  containing  1  mol.  of  carbon  monoxide  to  1  atom 
of  copper.  With  cuprous  chloride  the  same  product, 
CuCl,CO,2H20,  was  formed  whether  the  absorption  of 
carbon  monoxide  took  place  in  presence  of  water,  hydro- 
chloric acid,  dilute  ammonia,  or  dilute  caustic  soda 
solution.  The  compounds  produced  are  dissociable,  the 
degree  depending  on  the  temperature,  carbon  monoxide 
pressure,  the  concentration  of  the  copper,  and  nature  of 
the  solvent.  The  absorption  of  the  carbon  monoxide  in 
hydrochloric  acid  solution  increases  with  the  concentra- 
tion of  copper  and  the  pressure  of  the  gas,  but 
decreases  with  increasing  concentration  of  the  acid,  owing 
to  the  reversible  reaction,  CuCl,CO,2H20-|-HCl^ 
CuCl,HCl  +  2H20  +  CO.  In  presence  of  water  it  would 
have  been  expected  that  in  all  cases  the  absorption  of 
carbon  monoxide  would  be  greater  than  in  presence  of 
hydrochloric  acid,  and  that  the  concentration  of  the 
copper  would  be  without  influence.  This  is  not  the  case, 
however,  owing  to  hydrolysis  of  the  cuprous  chloride, 
the  cuprous  hydroxide  formed  not  being  capable  of 
absorbing  carbon  monoxide.  In  presence  of  weak  alkali 
or  ammonia,  hydrolysis  proceeds  further  and  the  absorp- 
tion of  carbon  monoxide  decreases.  In  presence  of  strong 
ammonia,  the  absorption  of  carbon  monoxide  decreases 
strongly  as  the  concentration  of  copper  increases,  and  it 
is  concluded  that  the  absorption  is  effected  by  the 
ammonia  compound  of  cuprous  chloride,  not  by  the 
chloride  itself.  From  the  fact  that  anhydrous  cuprous 
chloride  does  not  absorb  carbon  monoxide  and  from 
other  considerations,  the  view  is  taken  that  cuprous 
chloride  combines  with  carbon  monoxide  onty  in  presence 
of  water  or  such  substances  as  aniline,  ammonia,  or  the 
like,  capable  of  acting  in  a  similar  manner,  the  first 
stage  of  the  process  being  the  addition  of  the  water 
molecule  or  its  equivalent  to  the  cuprous  chloride. — A.  S. 

Lead    sulphide,  ciprous    sulphide,    argentons,  and   ferrov/t 

sulphides  :     Notes  on, .      K.  Friedrich.  Metallurgie, 

1908,  5,  23—30,  50—58. 

The  author  determined  the  melting-points  of  the  above 
sulphides  of  lead,  copper,  silver,  and  iron,  by  heating  them 
to  a  temperature  a  little  above  their  melting-points,  and 
plotting  cooling-curves.  In  some  cases  sulphur  was 
added  to  the  molten  sulphide  before  allowing  it  to  cool. 
The  heating  was  carried  out  by  means  of  a  kryptol  electric 
tube  furnace,  and  an  atmosphere  of  hydrogen  was  used 
in  some  of  the  experiments.  On  account  of  the  readiness 
with  which  the  sulphides  are  oxidised,  however,  even 
under  these  conditions,  the  cooling  had  to  be  somewhat 
rapid  ( 10°  C.  in  5  or  10  seconds).  In  all  cases,  the  sulphide 
obtained  was  carefully  analys?d,  and  the  melting-points 
for  the  theoretical  compounds  are  obtained  by  inter- 
polation from  the  melting-points  found  for  the  sulphides 
actually  obtained,  SDme  of  these  compounds  containing 
an  excess  of  sulphur,  whilst  others  are  deficient  in  sulphur. 
The  melting-points  are:  For  PbS,  1120°;  Cu2S,  1135°; 
Ag2S,  812°  ;  and  FeS,  1171°  C,  with  a  probable  error  of 
^10°.  In  all  cases,  mixtures  containing  an  excess  of  metal 
have  lower  melting-points  than  the  above ;  for  silver 
sulphide  and  iron  sulphide,  and  probably  for  lead  sulphide, 
mixtures  with  an  excess  of  sulphur  show  higher  melting- 
points  ;  whilst  in  the  case  or  copper,  the  compound, 
CujS,  possesses  the  maximum  melting-point.  Most  of 
the  curves  show  a  second  break  at  a  point  below  the 
melting-point. — A.  G.  L. 

Barium  peroxide  ;     Valuation  of .     A.   Chwala.     Z. 

angew.    Chem.,    1908,    21,   589—592. 
Thb  author  has  examined  the  various  methods  used  for 
the   determination    of    barium    peroxide.     For    technical 
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use,  satisfactory  though  somewhat  low  results  are  obtained 
by  dissolving  the  peroxide  in  just  the  necessary  quantity 
of  very  dilute  hydrochloric  acid,  adding  sulphuric  acid 
(1  :  6)  to  the  clear  solution,  and  titrating  with  N/10 
permanganate  solution.  For  more  accurate  work  two 
methods  are  recommended.  The  first,  devised  by  Quincke 
(Z.  anal.  Chem.,  1892,  31,  28)  consists  in  measuring  the 
oxygen  evolved  on  adding  an  alkaline  solution  of  potassium 
ferricyanide  to  the  barium  peroxide  dissolved  in  just 
sufficient  dilute  hydrochloric  acid.  Ba02+2K3Fe(CN)6  = 
K6BaFe2(CN)12  +  0.2.  The  apparatus  used  must  be 
such  that  any  oxygen  evolved  on  dissolving  the 
peroxide  in  hydrochloric  acid  is  not  lost.  The 
second  method  devised  by  the  author  is  an  iodo- 
metric  one.  0-1  grm.  of  the  peroxide  is  well  shaken 
in  a  stoppered  flask  with  200  c.c.  of  water,  and  100 — 150  c.c. 
of  a  standardised  solution  of  potassium  ferricyanide 
solution  (65-9  grms.  K3Fe(CN)6  per  litre)  are  added. 
After  the  first  violent  reaction  has  ceased,  the  mixture 
is  heated  slowly  to  boiling,  with  agitation,  till  oxygen 
is  no  longer  evolved,  then  cooled  somewhat,  rendered 
acid  with  about  5  c.c.  of  hydrochloric  acid  of  sp.  gr.  1-15, 
and  1-3 — 1-5  grms.  of  crystallised  zinc  sulphate  (free  from 
iron)  and  2 — 3  grms.  of  potassium  iodide  added.  After 
shaking  well  and  allowing  to  stand  in  a  closed  vessel  for 
90  minutes  at  40° — 45°  C.,  the  solution  is  either  nearly 
neutralised  and  excess  of  N/10  thiosulphate  solution 
added,  or  rendered  alkaline  with  sodium  bicarbonate, 
and  excess  of  N/10  arsenite  solution  added.  Finally  the 
excess  of  thiosulphate  or  arsenite  is  titrated  with  N/10 
iodine  solution.  The  results  are  calculated  on  the  basis 
of  ]Ba02  =  2K3Fe(CN)6;    K3Fe(CN)6  =  I.— A.  S. 

Phosphorus  and  phosphorus  compounds  ;    Phosphorescence 

of .     E.    Scharff.     Z.    physik.    Chem.,    1908,    62, 

179—193 
The  phosphorescence  of  phosphorus  and  also  that  of 
phosphorus  trisulphide  is  really  due  to  phosphorus  trioxide. 
The  phenomenon  is  an  intermittent  and  reversible  one  ; 
at  the  highest  oxygen-pressure  at  which  it  occurs,  a  par- 
ticular mixture  of  trioxide  vapour  and  oxygen,  which 
is  spontaneously  inflammable,  is  formed  by  diffusion,  and 
after  its  combustion  some  time  elapses  before  another 
portion  of  the  same  mixture  is  generated.  As  the  pressure 
is  reduced,  these  successive  actions  occur  more  rapidly, 
and  finally  the  intervals  between  them  are  so  short  that 
the  light  is  apparently  continuous.  When  this  stage  is 
reached,  the  temperature  rises  rapidly  to  the  point  of 
ignition,  but  if  before  ignition  the  oxygen-pressure  be 
again  increased,  the  action  is  retarded  and  ultimately 
there  is  extinction  of  the  phosphorescence. — J.  T.  D. 

Sulphur   trioxide ;    Preparation   oj without  use   of 

contact   substance.     R.    Frank.     Ger    Pat.    Application. 
F.  21,933,  Chem.  Zeit.,  1908,  32,  219. 

Applicant  states  that  a  mixture  of  sulphur  dioxide  with 
excess  of  oxygen  at  a  pressure  of  over  100  atmospheres, 
is  quantitatively  converted  into  trioxide,  and  that  on 
allowing  the  mixture  of  gases  to  escape  from  the  com- 
pressor, it  becomes  liquefied  and  subsequently  solid, 
owing  to  the  reduction  of  temperature  which  ensues. 

T.    Cuilloz. 


Hydrochloric  acid  ; 


Electrolysis     of    — 
See  XL4. 

Patents. 


ShI fihuric  acid  ;    Manufacture  of .     F.   G.  Cottrell, 

Berkeley,  U.S.A.     Eng.  Pat.  21,147,  Sept.  24,  1907. 

See  L'.S.  Pat.  866,843oi  1907  ;  thisJ.,  1907,  1138.— T.F.B. 

Lime   (calcium   oxide,    magnesium   oxide,    and   the   like)  ; 
Method    of    mid    machinery    for    hydrating,    drying,  and 

sifting .     G.    A.    Wallis,    Horsforth,    Yorks.      Eng. 

Pat.   5783,  Mar.    11,    1907. 
The   apparatus   consists   of   a   dust-proof   triple    hydrator 
and  sifting  machine  combined,  which  is  said  to  furnish 

perfectly   slaked   lime    afl   a    line   dry    powder.      The    main 

hydration  takes  place  in  a  circular  metal  pan,  into  which 

the  lime   passes   from   one  of   two   measuring    lioxcs,   fixed 
on   the  COVer-plate  and    provided   with  slide   valves  ;     but 


a  preliminary  hydration  is  effected  in  the  measuring 
box  itself  by  steam  produced  in  the  slaking  of  a  previous 
charge  in  the  pan.  in  which  the  steam  is  retained  for  a 
sufficient  time,  before  passing  by  a  special  connecting 
pipe  into  the  measuring  box.  The  water  required  for 
the  hydration  enters  the  pan  as  a  spray  from  a  tank 
fixed  to  the  cover,  and  a  delivery  slide  in  the  bottom  of 
the  pan  controls  the  discharge  of  the  lime,  after  10 — 20 
minutes,  into  a  second  similar  pan,  where  the  hydration 
is  completed,  and  from  which  the  lime  passes  direct  to 
the  sifting  machine.  The  second  pan  is  jacketed, 
so  that  it  may  be  heated  by  steam  coming  from  the 
first,  in  order  to  dry  the  lime  during  the  last  stages  of 
hydration,  and  the  surplus  steam  from  this  pan  also  is 
sent  to  the  measuring  boxes.  The  lime  is  thoroughly 
agitated  in  both  pans  by  stirrers  attached  to  a  vertical 
shaft  passing  through  them,  and  connected  by  bevel- 
gearing  with  the  shaft  of  the  sifting  machine.  This 
sifter  consists  of  a  revolving  drum,  covered  with  wire 
gauze  and  having  angular  blades  fitted  to  the  interior, 
and  the  lime  is  conveyed  into  it  by  a  worm  feed,  the 
finished  product  being  delivered  from  the  dust-proof 
case,  by  another  worm  conveyor,  as  a  dry  powder  suitable 
for  use  in  the  production  of  artificial  stone.  The  process 
has  the  advantage  of  being  continuous  and  absorbing 
very  little  water. — F.  Sodn. 

Ores  containing  lithia  ;     Process  of  treating .     W.  E. 

Wadman,  Bayonne,  LT.S.A.     Eng.  Pat.  0626,  March  19, 

1907. 
See  U.S.  Pat.  847,856  of  1907  ;  this  J.,  1907,  469.— T.  F.  B. 

Evaporating  apparatus  [for  brine].  A.  H.  McDonald  and 
F.  H.  Nickle,  Trenton,  Mich.,  U.S.A.  Eng.  Pat.  26,314, 
Nov.  28,  1907. 

See  U.S.  Pat.  872,533  of  1907  ;  this  J.,  1908,  22.— T.  F.  B. 

Stannic  chloride  ;    Method  of  making .     E.  A.  Sperry, 

Brooklyn,    N.Y.,    Assignor    to    Chem.    Reduction    Co., 
New  York.     U.S.  Pat.  882,354,  Mar.   17,  1908. 

For  the  production  of  stannic  chloride  a  tin-bearing 
material  is  treated  with  chlorine,  which  may  be  diluted 
with  moisture  and  air,  in  the  presence  of  anhydrous 
stannic  chloride,  kept  saturated  with  the  gas.  The 
reacting  mass  is  cooled,  so  as  to  maintain  the  tempera- 
ture below  the  vaporising  point  of  stannic  chloride  during 
the  reaction.  The  use  of  chlorine  in  the  presence  of 
liquid  hydrated  stannic  chloride  is  also  claimed. — F.  Sodn. 

Ammonium  chloride  ;    Manufacture  of .     A.  G.  French, 

Grey  Lynn,  N.  Zealand.  U.S.  Pat.  882,460,  Mar.  17, 
1908. 
Ammonium  chloride  is  manufactured  by  a  process  which 
consists  in  drenching  carbonised  coal,  containing  sulphur 
and  nitrogen,  with  strong  brine,  and  then  burning  it  in 
&  current  of  air  containing  at  least  10  per  cent,  of  steam. 

— F.  Sodn. 

Copper  pyrites ;    Method  oj  treating [to  obtain  copper, 

sidphur,  iron  (as  steel),  gold,  mid  silver],  A.  M.  G. 
Sebillot  and  G.  P.  J.  Dubois.  Fr.  Pat.  384,072.  Jan.  24, 
1907. 
The  pyrites  is  fust  heated  in  a  series  of  retorts,  which 
brings  about  the  reaction:  6FeS2  Fe,.S7  )  ">S.  and  the 
sulphide,  Ee98y,  is  then  converted  into  the  monosulphide, 
FeS,  by  melting  the  residue  with  iron  oxide  and  charcoal. 

Alter  crushing,  this  is  treated  with  dilute  sulphuric 
acid  and  gives  :  (a),  sulphuretted  hydrogen  ;  (b).  ferrous 
sulphate;  and  (c).  a  comparatively  small  residue  con- 
taining all  the  copper,  silver,  and  gold,  which  may  ho 
treated      by     any     known      method     tor     their     extraction. 

The  sulphuretted  hydrogen  is  made  to  react  with  sulphur 
dioxide  in  a  tower,  in  which  water  is  caused  to  circulate 
as  a  ihower  by  means  of  a  pump,  the  whole  of  the  sidphur 
being  thus  liberated.  The  ferrous  sulphate  is  allowed 
to  crystallise  and  is  then  converted  into  the  monohydialc 
at  KM)  Ion  ('.,  which  on  stronger  heating  gives  sulphuric 
acid  again  and  iron  oxide.  This  oxide  is  treated  in  an 
electric  furnace  of  special  design,  so  as  directly  to  produce 
steel.  The  furnace  is  like  a  vertical  kiln  and  is  so  arranged 
that  the  charge,  as  it  sinks  towards  the  carbons  situated 
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at  the  lower  end.  which  is  narrow,  may  be  subjected 
to  the  reducing  action  of  a  highly  heated  blast  of  carbon 
monoxide,  introduced  near  the  base  from  a  closed  coke 
furnace.  Reduction  of  the  oxide  is  thus  effected  and 
the  electric  energy  has  merely  to  melt  the  spongy  metal 
already  produced  and  at  a  very  high  temperature.  Any 
ingredient  required  in  the  steel  may  be  mixed  with  the 
charge  or  introduced  into  the  crucible. — F.  Sodn. 

Alkaline-earth  phosphates,  aluminium-sodium  chloride,  and 

ferric    chloride  ;      Process    for     producing from 

alumino-ferrie  and  caldo-alumino-ferric  phosphates.     H. 
Scliroder.     Fr.  Fat.   384,006,   Nov.  4,   1907. 

See  Ger.  Pat.  192,691  of  1906  :  this  J.,  1908,  282.— T.  F.  B. 

Barium   sulphate,   carbonate,   etc.  ;     Manufacture  of 

[from     ban/tes].     C.     E.     Maistre.     Fr.     Pat.     383,758, 
Nov.  8,  1907. 

The  barytas,  preferably  in  lumps  as  mined,  is  mixed 
with  fuel,  such  as  wood  charcoal,  and  fed  in  at  the  top 
of  a  closed  kiln,  which  is  first  of  all  started  with  a  charge 
of  fuel  only,  and  is  specially  designed  to  secure  a  reducing 
atmosphere.  The  kiln  is  furnished  with  two  superposed 
grates,  the  fire-bars  of  which  are  so  spaced  as  not  to 
allow  coarse  unburnt  material  to  pass  into  the  receiving 
waggon  in  the  ash-pit  below,  and  the  upper  one  being  j 
capable  of  a  to  and  fro  lateral  motion,  when  required,  j 
Another  grate,  the  fire-bars  of  which  are  more  widely  j 
spaced,  divides  the  main  body  of  the  kiln  from  ^the  lower  | 
portion.  The  amount  of  carbon  used  should  be 
slightly  in  excess  of  that  required  by  the  equation  : 
3BaS04-r8C-T-402  =  3BaS-h8C02,  the  volume  of  air 
being  rather  less  than  that  indicated.  Reduction  to  the 
sulphide  is  accomplished  partly  by  the  carbon  itself  and 
partly  by  carbon  monoxide,  which  latter  may  be  also 
specially  introduced  from  a  gas  producer,  an  arrangement 
which  diminishes  the  proportion  of  ash  in  the  product. 
For  the  production  of  barium  sulphate,  carbonate,  or 
other  insoluble  salt,  the  sulphide  is  first  separated  from 
insoluble  impurities  by  dissolving  it  in  water  with  the 
aid  of  waste  heat,  and  the  solution  of  mixed  hydroxide 
and  sulphhydrate  thus  obtained  is  then  precipitated, 
e.g.,  with  sodium  sulphate  or  with  carbon  dioxide  from 
the  kiln  :  useful  by-products,  such  as  sodium  hydroxide, 
carbonate,  and  sulphhydrate  result  in  these  reactions. 
The  chloride  and  other  soluble  barium  salts  are  obtained 
by  the  direct  action  of  acids  on  the  crude  sulphide  or 
by  treatment   of  the  precipitated  carbonate. — F.  Sodn. 

Sodium  sulphate  ;     Manufacture  of .     J.  Hargreaves. 

Fr.  Pat.  384,144,  Nov.  18,  1907. 

The  decomposition  of  sodium  chloride  by  a  mixture  of 
sulphur  dioxide,  steam,  and  air,  resulting  in  the  formation 
of  sodium  sulphate  and  hydrochloric  acid,  is  accelerated 
by  the  addition  of  certain  salts  or  oxides,  such  as  those 
of  copper  and  iron,  which  act  as  catalysts,  facilitating 
the  conversion  of  sulphurous  into  sulphuric  acid.  The 
catalyst  (oxide,  hydroxide,  or  salt,  of  iron  or  copper) 
may  be  mixed  with  the  salt,  and  the  mixture  made 
into  briquettes,  which  are  preferably  grooved  or  per- 
forated, or  the  cataly.-t,  in  the  form  of  iron  or  copper 
chloride,  may  be  volatilised,  and  the  vapour  mixed 
with  the  gases  employed.  The  briquettes  are  stacked 
in  the  decomposition  chamber  in  columns,  the  upper 
portions  of  which  are  supported  so  as  to  prevent  crushing 
near  the  base.  The  catalyst  should  be  very  intimately 
mixed  with  the  salt  and  is,  therefore,  preferably  added 
in  the  form  of  a  solution,  and  its  amount  may  vary  from 
about  0- 1  to  1  per  cent,  according  to  the  desired  purity 
of  the  product.  The  residual  liquids,  obtained  in  the 
precipitation  of  copper  by  iron  in  the  wet  method  for 
the  treatment  of  copper  ores,  which  contain  principally 
sodium  and  iron  salts,  may  be  utilised  in  this  process, 
after  a  preliminary  crystallisation  to  extract  most  of  the 
sodium  sulphate  already  present. — F.  Sodn. 

[Zinc   blende]    Ore   treating   process.     U.S.    Pat.    882,217. 
See  X. 


VIII.— GLASS,    POTTERY,   AND   ENAMELS. 

Pollen/  ;      Russian    lead-glazed .     N.    P.    Marasueff. 

Z.  Unters.  Nahr.  Genussm.,  1908,  15,  338—342. 

The  action  of  dilute  organic  acids  on  the  glaze  of  various 
articles  of  pottery  (basins,  jugs,  etc.)  bought  in  St.  Peters- 
burg is  recorded.  In  30  minutes,  boiling  4  per  cent, 
acetic  acid  dissolved  from  09  to  28' 8  mgrms.  of  lead  per 
litre  from  the  articles.  Considerable  quantities  of  lead 
were  dissolved  on  treating  the  articles  a  second,  third, 
and  fourth  time  with  the  acid.  Further  experiments 
showed  that  the  lead  in  the  glaze  was  more  soluble  in 
05  per  cent,  solutions  of  citric  and  lactic  acids  than  in 
similar  solutions  of  acetic  acid.  At  ordinary  tempera- 
tures, the  solvent  action  of  the  acids  was  also  verv  con- 
siderable.—W.  P.  S. 

Patents. 
Glass   sheets   or   plates  ;    Apparatus   for   the   manufacture 

of .  W.  W.  Pilkington,  Prescot,  Lanes.     Eng.  Pat. 

5879,  Mar.  11,  1907. 
The  invention  constitutes  an  improvement  on  Eng. 
Pat,  22,520  of  1905  (this  J.,  1907,  256).  The  glass  is 
drawn  upwards  by  means  of  a  bait  and  a  pair  of  rollers, 
and  then  passes  over  a  bending  roller,  which  changes  its 
direction  to  the  horizontal.  It  then  passes  between 
one  or  more  pairs  of  rollers,  which  in  order  to  prevent 
wrinkling  of  the  glass  owing  to  the  bending,  are  driven 
at  a  higher  speed  than  the  bending  roller,  which,  in  turn, 
rotates  more  rapidly  than  the  pair  of  rollers  between 
it  and  the  tank.  Further,  a  series  of  gas-jets  may  be 
provided  to  heat  the  glass  at  the  point  at  which  it  is 
bent,  and  a  smoothing  device  may  be  inserted  between 
the  bending  roller  and  the  next  pair  of  rollers.  This 
device  consists  of  a  fixed  lower  block,  and  a  heavy  upper 
block,  which  moves  with  the  glass  for  a  certain  distance, 
pressing  it  against  the  lower  block,  rises,  and  then  moves 
back  to  its  first  position.  In  order  that  the  bait  may 
be  lowered  into  the  tank  vertically,  the  framework 
carrying  the  later  rollers  is  pivoted  on  the  axis  of  the 
bending  roller,  and  in  its  first  position  these  rollers  are 
immediately  above  the  slot  through  which  the  glass  is 
drawn.  As  soon  as  the  bait  has  drawn  the  glass  to  a 
point  above  the  bending  roller,  a  weight  is  released, 
which,  acting  on  a  cord  passing  over  a  drum,  gradually 
pulls   the   framework   over  into   the   horizontal   position. 

—A.  G.  L. 

Glass  ;  Machines  for  drawing  sheet .     E.  C.  R  Marks^ 

London.     From  I.   W.  Colburn,   Franklin.  Pa.,  U.S.A. 
Eng.  Pat,   20,222,  Sept.   10,   1907. 

See  Fr.  Pat,  382,805  of  1907  ;  this  J.,  1908,  283.— T.  F.  B. 

Glass  ;  Method  of  producing .     E.  Morenus,  Cleveland, 

N.Y.,  Assignor  to  G.  W.  Morenus,  Kane,  Pa.     U.S.  Pat. 
883,039,   March   24,    1908. 

Successive  glass  sheets  are  drawn  vertically  from  a  mass 
of  molten  glass  by  means  of  a  bait,  the  sheets  being 
severed  as  soon  as  they  reach  the  hottest  part  of  an 
annealing  chamber  situated  immediately  above  the 
molten  glass.  The  lower  severed  end  of  each  sheet  is 
then  subjected  to  a  welding  temperature  to  remove 
cracks,  after  which  the  sheet  is  passed  through  the  cooler 
portions  of  the  annealing  chamber. — A.  G.  L. 

Glass ;     Apparatus    for    drawing .     Window    Glass 

.     Machine  Co.  Fr.  Pat.  383,921,  Nov.  14,  1907. 

See  Eng.  Pat.  24,979  of  1907  ;  this  J.,  1908,  282.— T.  F.  B. 

Ceramic  products  ;    Process  for  (he  manufacture  of , 

using  as  raw  materials  artificial  crystalline  compounds 
produced  by  fusion.  E.  von  Seeme.i.  Fr.  Pat.  383,871. 
Nov.  12,  1907. 
Crystalline  compounds  of  silica  and  alumina,  silica 
and  magnesia,  or  alumina  and  magnesia,  are  first  prepared 
by  fusing  these  materials  together.  Pieces  of  one  of 
these  compounds  are  then  mixed  with  at  least  20  per 
cent,  of  the  same  material  powdered  and  moistened 
with   sufficient   liquid   to   make   it    pasty.     The   mass    is 
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moulded  under  pressure,  dried  and  burnt  as  usual.  Lime 
may  be  added  to  the  materials  before  fusion,  with  the 
object  of  altering  the  melting-point. — A.  G.  L. 


IX.-BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 


manufacturing . 

U.S.    Pat.    882,975, 


Patent. 

Artificial  stone;  Process  for 
J.  Staudt.  Bonn,  Germanv. 
March  24,   1908. 

Kieselguhr  (100  parts  by  weight)  is  mixed  with  15  to 
20  parts  of  flowers  of  sulphur  and  75  parts  of  linseed  oil. 
The  mixture  is  heated  until  vulcanisation  takes  place, 
exposed  to  the  action  of  air  "  as  long  as  its  plasticity 
is  preserved,"  and  then  moulded  into  stone.  Or  else, 
the  filling  material  may  be  mixed  with  a  partly  vulcanised 
and  oxidisable  oil,   and  this  mixture  heated. — A.  G.  L. 


X.— METALS     AND     METALLURGY. 

Graphite ;     Solubility    of in    iron.     C.    Benedicks. 

Metallurgie,  1908,  5,  41—45. 

The  author  shows  that  graphite  is  soluble  in  iron  in  the 
following  way  :  A  Swedish  grey  pig-iron,  containing 
39  per  cent,  of  carbon,  075  of  silicon,  0'37  of  manganese, 
And  small  quantities  of  sulphur  and  phosphorus,  was  first 
converted  into  a  mixture  of  ferrite  and  graphite,  by 
rapidly  heating  the  metal  to  above  800°  C.,  allowing  it 
to  cool  slowly  during  several  hours,  rapidly  re-heating 
to  a  point  below  the  original  temperature,  allowing  to 
•cool  slowly,  and  repeating  this  procedure  a  number  of 
times.  Microscopic  examination  of  the  metal  finally 
obtained  showed  that  all  pearlite  and  cementite  had 
disappeared,  and  that  it  consisted  only  of  ferrite  and 
graphite.  The  metal  was  then  heated  to  940+10°  C. 
for  one  or  two  hours,  and  quenched  in  rape  oil. 
Microscopic  examination  now  showed  the  presence  of 
considerable  quantities  of  martensite,  troostite,  sorbite 
and  pearlite,  so  that  at  940°  C.  graphite  appears  to  be 
appreciably  soluble  in   iron. — A.  G.  L. 

Iron-carbon  alloys  ;    Specific  heat  of .     P.   Oberhoffer 

and  A.  Meuthen.  Metallurgie,  1908,  5,  173—177. 
(See  also  this  J.,  1907,  1094.) 
A  redetermination  of  the  specific  heat  of  Krupp  mild 
steel  at  temperatures  from  0°  to  above  650°  C.  gave 
slightly  lower  results  than  the  authors  had  formerly 
obtained,  and  shewed  very  clearly  in  the  curve  an  angle 
at  650°  C.  and  a  steepening  above  that  temperature. 
Carbon  increases  the  specific  heat  of  iron,  between  0°  and 
•650°  C,  proportionally  to  its  amount,  each  per  cent,  of 
carbon  raising  the  mean  specific  heat  by  0-0022.  The 
specific  heats  of  pure  iron  and  of  iron  carbide  were 
obtained  graphically  by  extrapolation,  as  01432  and 
01581  respectively.— J.  T.  D. 

Iron-carbon    alloys ;     Inflvence    of    phosphorus    on . 

F.  Wiis't.     Metallurgie,  1908,  5,  73—87. 

The  temperature  of  commencement  of  solidification  of 
iron-carbon  alloys  is  lowered  by  phosphorus,  to  the 
extent  of  about  27°  C.  for  one  per  cent,  of  phosphorus, 
till  the  phosphorus-content  reaches  0-7  per  cent.  Further 
increase  of  phosphorus  raises  the  temperature  at  which 
solidification  begins.  A  pause  in  the  cooling-curve  of 
iron  is  produced   by    phosphorus ;     the    temperature   at 

which  this  occurs,  050  ('.,  is  not  affected  by  1h«'  amount 
of  phosphorus  present,  but  its  duration  increases  with 
increase  of  phosphorus  up  to  6'7  per  cent.,  and  diminishes 
with  further  increase  of  phosphorus,  till  at  IS  per  cent., 
corresponding  to  the  compound,  FesP,  it  disappears 
altogether.  The  break  in  the  cooling  curve  due  to 
pearlite  is  not  altered  in  temperature  by  phosphorus,  hut 
is  lessened  in  duration,  and  vanishes  somewhere  about 
15  per  cent,  of  phosphorus.  The  solubility  of  carbon 
in    iron    is    lowered    by    phosphorus;    the    curve  shewing 


this  solubility  forms  an  angle  representing  nearly  6  per  cent, 
of  phosphorus,  Phosphorus  produces,  with  the  saturated 
iron-carbon  alloy,  a  ternary  eutectic,  melting  about 
950°  C.,  and  containing  approximately  6-7  per  cent, 
of  phosphorus,  2-0  of  carbon,  and  91-3  of  iron.  Micro- 
graphic  examination  of  phosphorus-carbon-iron  alloys 
shews  an  increasing  amount  of  this  eutectic  up  to  6-7  per 
cent,  of  phosphorus,  and  beyond  that  an  increasing 
amount   of   the   compound,    Fe^P. — J.  T.  D. 

Corrosion   of   iron  ;   Notes   on   the   cause   and    prevention 

of  the .     F.  X.  Speller.     Applied  Science,  Toronto, 

1908,  1,  123—129.  (See  also  Walker,  this  J.,  1907. 
1051.) 
The  general  opinion  is  that  iron  will  not  corrode  in  dry 
air  or  water  free  from  air.  the  presence  of  both  carbon 
dioxide  and  moisture  being  necessary.  The  author 
however,  illustrates  the  theory  that  corrosion  is  due 
to  electro-chemical  action  by  the  following  experiment  :  — 
A  solution  is  prepared  by  adding  a  few  drops  of  phenol- 
phthalein  to  distilled  water,  neutralized  with  caustic 
soda  and  making  faintly  yellow  with  potassium  ferri- 
cyanide.  When  a  piece  of  bright  iron  is  placed  in  it, 
areas  of  blue  and  pink  coloration  form,  indicating  that 
ions  of  iron  are  entering  the  solution  at  one  point  and 
hydroxyl  is  being  formed  through  liberation  of  hydrogen 
at  another.  Experiments  were  made  in  air-free  water 
and  it  was  found  that  after  a  certain  very  small  proportion 
of  iron  had  entered  solution  as  ferrous  hydroxide  (about 
1  in  5  or  10  million  parts),  action  practically  ceased 
owing  to  polarisation  at  the  cathodic  portion  of  the 
iron.  If  a  little  air  was  admitted,  the  cathode  became 
depolarised  and  action  re-commenced,  the  ferrous 
hydroxide  being  oxidised  and  precipitated  as  ferric 
hydroxide.  The  difference  of  potential  is  explained 
by  the  lack  of  complete  homogeneity  in  the  piece  of  iron 
or  steel,  but  this  difference  is  extremely  slight  compared 
with  the  difference  set  up  by  the  presence  of  iron  oxide. 
The  author  found  that  the  local  polarity  indicated  on 
the  surface  of  a  piece  of  bright  metal  by  the  blue  and 
pink  areas,  was  not  consistent,  gradual  reversion  taking 
place,  this  conversion  of  anode  into  cathode  causing 
corrosion  to  proceed  uniformly,  but  where  difference  of 
potential  was  caused  by  oxide  of  iron  or  other  matter 
adhering  to  the  surface,  the  polarity  remained  constant 
and  resulted  in  uneven  corrosion  and  "  pitting."  This 
would  explain  why  "scale"  or  other  impurities  adhering 
to  the  surface,  are  much  more  active  in  causing  corrosion 
than  segregation  within  the  metal  itself,  and  why  clean 
iron  tends  to  corrode  evenly.  In  a  hot  water  system, 
where  the  water  is  not  drawn  off,  the  air  present  is  limited, 
and  after  a  time,  corrosion  practically  ceases,  but  if 
the  water  be  constantly  changed,  corrosion  becomes 
continuous.  The  author  refers  to  the  various  methods 
of  rendering  iron  "  passive,"  and  explains  the  phenomenon 
as  a  condition  of  polarisation. — F.  R. 

Quenched    steel  :    Structural    constituents    of .         P. 

Breuil.   Bull.  Soc.  Ind.  Min.  1907,  [41,  6,  Xo.  3;  through 
Metallurgie,   1908,  5.  59—60,  96—99,  1(15—114. 

A  MONOGEAPH  accompanied  by  a  large  number  of  excellent 
micro-photographs. — A.  S. 

Gold  ores;  Cyanogen  bromide  treatment  of .       E.  W. 

Nardin.     rroc.  Austral.  Inst.  Min.  Eng.,  June,  1907. 

As  the  result  of  e.\  pcrimcut  and  in\  est  igat  inn  at   Kalgoorlie. 

the     author     Buggests     the     following     improvements  : 

(I)  The  daily  samples  should  lie  taken  each  morning 
from  the  hoxes.  and  assayed  as  early  as  possible.      (2)    The 

slimes  should  he  treated  as  long  as  possible  with  cyanide, 
and  this  treat  ment  should  go  on  till  the  determination 
of  the  residual  gold  is  finished.  (3)  The  alkalinity  should 
then    he    determined,    and    reduced    by    sulphuric    acid    to 

0-01  per  cent,  before  adding  cyanogen  bromide.     (4)  The 

necessary  quantity  of  cyanogen  bromide  should  be 
calculated  from  the  gold-content  of  the  residues  and 
the  amount  contained  in  the  hoxes.  (5)  The  lime  added 
during  the  grinding  should  he  calculated  according  to 
the  alkalinity  of  the  cyanide  residues,  so  that  the  solutions 
returning    to    the    prooeil    have    an    alkalinity    of    ahout 
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0*02  per  rout.  (6)  Lime-water,  not  lime,  should  be 
added  to  the  boxes  and  to  the  solutions  coming  from 
the  filter-presses.  (7)  All  metallic  iron  should  be  removed 
from  the  slimes,  since  it  destroys  cyanide  and  cyanogen 
bromide.  In  the  production  of  cyanogen  bromide  from 
bromides,  bromates,  cyanides  and  sulphuric  acid,  the 
cyanide  should  be  cooled  with  ice  before  adding  first  the 
sulphuric  acid  and  then  the  bromide-bromate  mixture. 
cyanogen  bromide  is  volatile,  the  mixture  should 
be  made  in  closed  vessels.  The  cyanide  used  should 
be  as  pure  as  possible  :  especially  should  it  be  free  from 
carbonates  and  chlorides. — J.  T.  1). 

'"  Battery  chips"  and  "  screens";    Assay  of .     L.  J. 

Wilmoth.     J.    ("hem.    Met.    and    Min.    Soc,    S.    Africa, 
1908,  8.  230—232. 

Battery  chips  are  usually  sold  at  a  fixed  price  per  ton, 
irrespective  of  assay  value,  but  as  the  gold  adhering 
to  the  iron  may  amount  to  upwards  of  G  oz.  per  ton  of 
2,000  lb.,  the  assay  is  of  great  assistance  in  determining 
the  selling  price.  The  chips  are  generally  received  for 
assay  in  the  form  of  lumps  of  iron,  from  the  size  of  a 
pin's  head  up  to  pieces  of  half  an  inch  in  diameter,  and 
so  cannot  be  sampled  and  assayed  in  the  usual  way. 
The  author  considers  the  method  of  dissolving  the  iron 
in  acid  and  assaying  the  residue,  slow  and  expensive. 
He  prefers  a  direct  fire  assay  in  which  the  iron  is  converted 
into  a  matte  (i.e.,  a  regulus  or  subsulphide  of  iron,  etc.), 
whilst  the  gold  is  collected  as  usual  in  a  button  of  lead. 
He  finds  that  the  matte,  whilst  removing  the  iron,  carries 
down  practically  none  of  the  gold,  but  that  if  the  silver 
is  also  to  be  determined,  the  matte  must  be  treated 
by  the  usual  methods.  The  following  charge  was  found 
to  work  well : — Battery  chips,  1  A.T.  [A.T.  or  assay  ton  = 
29-1667  grnis.];  sodium  carbonate,  1-5  A.T.  ;  borax  glass, 
1-5  A.T.  ;  and  sulphur,  0-5  A.T.  [No  mention  is  made 
of  litharge  but,  judging  from  the  context,  1  A.T.  should 
probably  be  included.}  The  addition  of  an  iron  nail 
to  the  charge  is  recommended.  A  higher  temperature 
than  that  for  gold  assaying  should  be  used  and  after 
quick  fusion,  a  small  quantity  of  a  mixture  of  litharge 
and  charcoal  is  added  to  clean  the  slag.  Twenty  minutes 
is  allowed  after  quiescence,  before  pouring,  the  lead 
button  being  then  cupelled  and  parted,  etc.  Battery 
screens : — The  samples  are  received  as  small  clippings, 
which  may  be  assayed  in  the  same  manner  as  the  chips, 
but  the  author  prefers  to  first  roast  them  for  about  an 
hour  in  a  muffle,  as  the  resulting  oxide  can  be  readily 
pulverised.  The  oxidised  sample  may  then  be  assayed 
similarly  to  an  iron  ore  or  may  be  converted  into  a 
regulus  by  the  addition  of  sulphur.  The  following  charge 
is  recommended  for  the  latter  method :  Iron  oxides, 
sodium  carbonate,  and  litharge,  1  A.T.  each  ;  silica, 
borax  glass,  and  sulphur.  0-5  A.T.  each  ;  charcoal,  1  grm., 
and  an  iron  nail. — F.  R. 

Mercury ;    Purification    of .     W.    Bettel.        Chem. 

Xews,  1908,  97,   158. 

Cyanide  has  for  many  years  been  in  use  in  amalgamation 
for  keeping  "  plates  "  in  good  condition,  but  its  use  has 
been  deprecated  because  it  seemed  lil-.ely  that  loss  of 
gold  would  occur  through  the  solvent  action  of  the  cyanide 
on  the  ("  float  ")  gold.  To  the  author  it  was  unknown 
that  gold  in  solution  in  mercury  (amalgam),  could  be  so 
readily  removed.  More  recently,  having  to  purify  some 
impure  mercury  (7  kilos.)  containing  zinc,  tin,  lead, 
copper,  iron,  and  gold  (160  mgrms.  per  kilo.),  before 
resorting  to  distillation,  the  author  decided  to  subject 
the  mercury  to  cyanide  treatment,  using  sodium  peroxide 
to  shorten  the  process,  by  facilitating  oxidation  of  the 
"  base  "  metals.  The  mercury  was  placed  in  a  shallow 
enamelled  iron  pan  with  a  flat  bottom  and  treated  with 
1500  c.c.  of  a  2  per  cent,  solution  of  98  per  cent,  cyanide, 
to  which  were  added  20  arms,  of  sodium  peroxide.  After 
14  days  of  treatment,  the  gold  content  of  the  mercury  was 
too  minute  to  be  estimated,  and  the  mercury  was  found 
to  be  purer  than  that  usually  obtained  by  distillation 
>„  vacuo.  The  mercury  dissolved  by  the  cyanide  solution 
is  so  small  that  it  mav  h? 'disregarded. — \V.  S. 


Iron  determination  by  permanganate  according  to  Rein- 
kardfs  method ;  Influence  of  accompanying  metals 
on .     See  XXIII. 

Metallic  sulphides.     K.  Priedrich.     See  VII. 

Magnesium  oxide  ;  Reducibililu  of by  carbon.     R.  E. 

Slade.     See  VII. 

Aluminium  industry;  Position  of  the .     Times,  Finan. 

SuppL,  April  3,   1908.     [T.R.] 

The  following  table  gives  the  figures  for  production  and 
price  for  the  period  1897-1907.  The  companies  con- 
trolling the  production  of  aluminium  have  not  published 
any  official  figures  since  1902,  and  the  tonnage  of  metal 
produced  is,  therefore,  based  upon  estimates.  The  prices 
are  the  average  of  those  quoted  by  the  British  Aluminium 
Company  for  98-99  per  cent,  ingot  metal  in  one-ton  lots. 


Year. 


Estimated 

production 

in  tons. 


Price 
per 
ton. 


Year. 


Estimated 

production 

in  tons. 


Price 
per 
ton. 


1897  .. 

3,327 

£155 

1902.. 

7,750  \ 

£120 

(average) 

1898  .. 

1899  .. 

3,953  , 
5,459  i 

£148 

1903.. 
1904.. 

8,102  . 
8,550  ) 

1900  .. 

7,192  t 
7,420  J 

(average) 

1905. . 

9,000 

£150 

1901  .. 

1906.. 

12,000 

£200 

1907.. 

19,000 

£167 

As  regards  demand,  the  high  prices  quoted  for  aluminium 
and  its  alloys  during  the  first  half  of  1907  undoubtedly 
curtailed  its  use,  while  the  depressed  condition  of  the 
motor-car  industry  further  reduced  the  consumption  of 
the  metal.  The  price  reductions  which  have  been 
announced  since  July,  1907,  have,  however,  opened  up 
new  outlets  for  aluminium  and  some  of  its  alloys,  and  the 
year  closed  with  a  satisfactory  and  increased  demand, 
especially  for  electrical  purposes.  Two  of  the  new  works 
in  the  United  Kingdom — at  Kinlochleven  and  at  Wallsend- 
on-Tyne,  have  now  commenced  manufacturing  operations. 
Aluminium  can  be  manufactured  by  the  electrolytic 
method  at  a  cost  of  10W.  per  lb.,  and,  therefore,  a  small 
margin  of  profit  exists  even  at  the  present  low  selling 
prices  of  the  metal  and  its  alloys.  No  marked  reduction 
in  the  cost  of  manufacture  is  likely  to  occur,  however, 
until  some  cheaper  material  than  refined  alumina  is  used 
in  the  electrolytic  baths.  What  is  required  in  order  that 
the  cost  of  producing  aluminium  may  be  largely  reduced, 
is  a  process  which  would  allow  bauxite  to  be  used  directly 
in  the  electrolytic  baths,  and  by  which  the  impure 
aluminium  obtained  at  the  cathode  could  be  subjected 
to  a  further  electrolytic  refining  operation.  The  British 
Aluminium  Company  has  works  operating  at  Foyers, 
Kinlochleven,  and  Stangfiord,  Norway,  while  others  are 
in  course  of  erection  at  Loch  Leven  and  Orsieres,  Switzer- 
land. The  share  capital  of  the  company  was  increased 
to  £1,300,000  in  February,  1907.  and  when  all  of  the  new 
schemes  are  fully  developed,  the  company's  share  and 
debenture  capital  will  stand  at  £2,000,000,  and  it  will 
have  control  of  over  70,000  h.p.  The  gross  profit  for  the 
year  1906  was  £155,023,  as  compared  with  £93,296  in  the 
previous  year.  The  estimated  output  of  aluminium  by 
this  company  in  1907  was  1,500  tons.  This  total  will  be 
largely  increased  in  1908,  owing  to  the  operation  of  the 
new  works.  The  Aluminium  Corporation  has  two  works 
in  progress  at  Wallsend-on-Tyne  and  Dolgarrog,  North 
Wales.  The  company  was  floated  with  a  capital  of 
£500,000  in  May,  1907.  The  development  of  the  water 
power  of  5,400 h.p.  at  Lake  Eagure  in  North  Wales  is  now 
proceeding.  It  is  expected  that  the  reduction  works  here 
will  be  completed  by  the  middle  of  the  present  year, 
and  the  whole  of  the  hydraulic  engineering  work  by  the 
middle  of  1909.  In  order  that  manufacturing  operations 
may  commence  at  the  earliest  possible  date,  the  company 
has  arranged  to  take  a  supply  of  1,200  k.w.  from  the 
North  Wales  Electric  Power  Company  and  also  4,000  k.w. 
from  the  Newcastle  Electric  Supply  Company.  A  plot 
of  land  has  been  secured  adjoining  the  works  of  the  latter 
company,  at  Wallsend-on-Tyne,  and  a  reduction  works 
has  been  erected.  It  is  hoped  to  inaugurate  the  manu- 
facture at  Dolgarrog  towards  the  middle  or  end  of  the 
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year.  Another  flotation  of  last  year  is  the  Anglo- 
Norwegian  Aluminium  Company,  with  works  in  progress 
at  Vigeland  Falls,  Norway.  The  company  was  promoted 
in  this  country  for  the  purpose  of  acquiring  and  utilising 
the  water-power  of  the  Vigeland  Falls  on  the  Otterdal 
River,  near  Christiansand,  Norway.  It  has  a  capital 
of  £110,000.  The  Aluminium  Ind.  Akt.-Ges.  has 
three  works  in  operation,  at  Neuhausen,  Rheinfelden,  and 
Lend  Gastein.  It  has  also  works  in  course  of  construction 
at  Navigense,  Switzerland.  It  is  the  oldest  of  the 
European  companies  manufacturing  aluminium,  the 
works  at  Neuhausen  having  been  started  in  1889.  The 
capital  has  been  increased  from  time  to  time,  and  in  1906 
the  ordinary  share  capital  stood  at  £758,000.  The  gross 
profits  in  1906  amounted  to  £318.886,  as  compared  with 
£185,599  in  1905,  and  a  dividend  of  26  per  cent,  was 
declared  upon  the  ordinary  shares.  The  estimated  output 
of  aluminium  by  this  company  in  1907  was  4500  tons. 
The  Pittsburg  Reduction  Company  has  works  in  opera- 
tion at  Niagara  Falls  and  Shawinigan  Falls,  and  also  at 
Massena.  This  company  is  the  oldest  of  the  aluminium 
manufacturing  companies,  the  original  works  at  New 
Kensington  having  been  started  in  1888.  The  name  was 
changed  to  the  Aluminium  Company  of  America  on 
Jan.  1,  1907.  The  capital  of  this  company  is  now 
$3,800,000.  The  gross  profits  for  the  last  two  years 
have  been :— 1904-5,  §1,771,342;  1905-6,  83,399,322. 
The  estimated  output  of  aluminium  by  this  company  in 
1907  was  8,000  tons.  Official  figures  for  the  consumption 
{i.e.,  sales)  of  aluminium  in  the  United  States  during  the 
years  1904,  1905,  1906  are  as  follows  :— 1904,  8, 600,000  lb.  ; 
1905,  11,343,000  lb.  ;  1906,  14,910,000  lb.  Other  com- 
panies are  the  Societe  Electrometallurgique  Francaise, 
with  a  capital  of  8,000,000  f.,  and  works  at  Froges  (Gar- 
dannes),  La  Praz,  and  St.  Michel,  and  the  Compagnie 
des  Produits  Chimiques  d'Alais  et  de  la  Carmargue.  The 
capital  of  the  latter  company  is  4,500,000  f.,  and  the 
works  are  at  Calypso,  near  St.  Michel.  The  estimated 
output  of  aluminium  by  these  four  works  in  1907  was 
5,000  tons.  In  addition  to  the  works  already  named,  a 
company,  with  headquarters  in  Rome,  is  promoting  the 
manufacture  of  aluminium  in  Italy,  and  works  situated 
near  Bussi,  in  the  valley  of  Pescara,  are  believed  to  be 
now  in  operation. 


Zinc  ; 


Ch.   of  Coinm.   J., 


World's  production  of  — 

April,   1908.     [T.R.] 

P.  Speiek,  of  Breslau,  reports  that  the  world's  production 
of  zinc  in  1906  and  1907  was  as  follows  :  — 


1906. 

1907. 

Tons. 

199,385 

205,024 

152,461 

53,787 

52,588 

14,651 

10,779 

9,611 

1,026 

Tons. 
226,837 

208,707 
154,493 

Austria  and  Italy    

55,733 
55,596 
14,991 
11,359 

9,347 
996 

699,312 

738,059 

Patents 

Metals  or  metallic  alloys  ;  T 'rralmnil  of by  agglomera- 
tion. H.  H.  Lake,  London.  From  Soc.  Anon,  le 
f'arbone,  Levallois-Perret,  Fiance.  Kng.  Pat.  5973, 
March|12,  1907. 

Ski:  Fr.  Pat.  375, 1  so  of  L907  ;  this.).,  L907,  875.— T.  V.  B. 

Steel  alloys;  Production  of .      J.  Churchward,  New 

York.     Eng.  Pat.  6554,  March   19,   L907. 

See  U.S.  Pat.  867,642  of  1907  j  bhisj.,1907,  L202.    -T.  P.  B. 

Welding  of  metals  [steel],  A.  Astruc,  Courbevoie,  France. 
Eng.  Pat.  9924,  April  29,  1907.  Under  Int.  Conv., 
May  22,  1906. 

Is     plating    .i     ni'-t.il,    '.'/.,    steel,     with    another     metal    or 
alloy,    e.g.,    COppet,    silver,    brass,    bronze,    etc.,    a    thiek 


sheet  of  the  supporting  metal  and  a  sheet  of  the  casing 
metal  are  cleaned,  dried,  and  placed  in  contact  with 
each  other.  The  composite  sheet  is  then  heated  in  a 
non-oxidising  atmosphere  to  a  temperature  approaching 
the  melting  point  of  the  casing  metal,  when  it  is  rapidly 
passed  through  a  rolling  machine. — A.  G.  L. 

Steel.  R.  H.  Illingworth,  Newark,  N.J.,  Assignor  to 
Crucible  Steel  Co.  of  America,  U.S.  Pat.  882,112, 
March  17,  1908. 
The  claims  are  for  nickel-chromium-tungsten  steels 
containing  approximately  the  following  proportions  : 
(1).  Nickel,  0-50  to  5;  chromium,  0-10  to  5;  tungsten, 
0-25  to  3  per  cent.  (2).  Nickel,  2  to  3  ;  chromium,  1  to  2  ; 
tungsten,  0-25  to  1  per  cent.  (3).  Nickel,  2-50  ;  chromium, 
T25  ;  tungsten,  1  ;  and  carbon  less  than  1  per  cent.  : 
this  last  having  a  high  elastic  limit,  tensile  strength  and 
elongation. — C.  A.  W. 

Steel ;     Method    of    hardening .     W.     A.     Painter 

Allegheny,  Pa.    'U.S.  Pat.  882,162,  March  17,   1908. 

The  portion  of  the  steel,  which  is  not  to  be  hardened,  is 
partially  protected  by  a  layer  of  material  whose  thickness, 
however,  is  such  as  to  allow  a  graduated  heating  and 
cooling  in  the  piece  it  covers.  The  portion  to  be  hardened 
being  left  exposed,  the  whole  is  heated  to  the  required 
temperature  and  suddenly  cooled. — C.  A.  W. 

Ferrochromium ;     Process    of    producing    slag-free . 

J.  B.  Huffard,  Ferris,  W.  Va.,  Assignor  to  Electro 
Metallurgical  Co.,  Chicago,  111.  U.S.  Pat.  882,637, 
March  24,  1908. 
Molten  ferrochromium  and  slag  are  discharged  into  a 
vessel  in  which  they  are  allowed  to  separate,  the  slag 
solidifying.  The  molten  metal  is  then  Tun  away  from 
the  solidified  slag. — A.  G.  L. 

[Precious  metals.]     Minerals  ;    Apparatus  for  washing  or 

extracting .     R.    Freygang,    Hamburg,    Germany. 

Eng.  Pat.  13,901,  June  15,  1907. 
The  apparatus  is  designed  to  treat  Chilian  and  other 
South  American  gold  and  silver  ores,  containing  quartz 
and  clay,  as  well  as  iron  and  copper.  A  stream  of  water 
or  cyanide  solution  washes  the  powdered  ore  from  a 
hopper  through  a  vertical  tube  into  the  lower  end  of 
an  inclined  tube,  in  which  a  screw  conveyor  moves. 
Near  its  upper  end  the  inclined  tube  is  provided  with 
a  small  dome-shaped  projection,  to  which  is  attached  a 
discharge  pipe.  The  water  and  light  minerals,  especially 
the  clay,  pass  up  into  this  projection,  and  are  sucked  down 
through  the  discharge  pipe,  whilst  the  heavy  minerals, 
especially  the  quartz  carrying  the  precious  metals,  are 
conveyed  further  up  the  tube  by  the  worm  and  are 
discharged,  together  with  very  little  water,  through  an 
opening  in  the  bottom  of  the  upper  end  of  the  inclined 
tube.— A.  G.  L. 

Copper   and    titanium ;     Process   of   producing   alloi/s    or 

compounds  of .     A.  J.  Rossi,  New  York,  Assignor 

to  The  Titanium  Alloy  Manufacturing  Co..  .Maine 
Re-issue  12,764,  March  17,  1908,  of  U.S.  Pat,  700,244, 
May  20,  1902. 
Titanic  oxide  is  introduced  into  a  bath  of  molten 
aluminium  and  copper.  The  temperature  is  then  raised 
to  a  point  at  which  aluminium  reduces  titanic  oxide. 
the  resulting  titanium  alloying  with  the  other  metals  to 
form  an  alloy  containing  not  hss  than  10  per  cent,  of 
copper  and  not  less  than  5  per  cent,  of  titanium.  —  A.  (J.  1,. 

[Metallurgical]  Fume-condensing  apparatus.    .).  R.  Morfitt, 

Denver,   Colo.      I'.S.    I'at.    882,073,    March    17.    L908. 
In  furnaces  where  ores  are  treated  for  the  volatilisation  of 

certain    elements,    a,    hood    is     connected     to     the     escape 

Hue.  and  immersed  in  liquid  contained  in  a  tank.     The 

downwardly  inclined  walls  of  this  hood  are  perforated 
so  as  to  present  a  jagged  surface  within.      ( '.  A.  \Y. 

Lead   ores;     Method   of    reducing .     A.    Francis.    St. 

Louis.    Mo.      I'.S.    I'at.    882.193,    March    17.    1908. 
Sru'iiiiMc  ores  of  lead,  or  concentrates  of  such  ores,  are 

melted   with  the  necessary  Muxes  and  fuel  so  as  to  produce 
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the  approximately  pure  lead  matte.     The  matte  is  then 

run  on  to  •  bath  of  molten  lead  while,  at  the  same  time. 
air  is  blown  through  the  fluid  metal,  oxidising  the  latter 
•ad  so.  ultimately,  reducing  the  matte  to  metallic  lead. 

— C.  A.  W. 

[Zinc  blende]  Ore-treating  process.     W.  G.  Swart,  Denver, 

Colo.  I'.s.  Pat.  882,217,  March  17,  1908. 
Sulphide  ore  (tine  blende),  which  can  only  be  roasted 
with  difficulty,  is  continuously  passed  through  a  roaster. 
in  which  it  meets  hot  sulphurous  gases  evolved  in  the 
sting  of  a  DOn-carbonaoeouS  material,  e.g.,  pyrites, 
which  gives  out  heat  on  oxidation.  The  mixed  gases 
from  the  pyrites  and  the  zinc  blende  are  used  for  the 
manufacture  of  sulphuric  acid. — A.  G.  L. 

Smelting  sulphide  ores.     J.   T.    Carrick   and   8.    Pattison, 
Johannesburg.     U.S.  Pat.  S82.234,  March  17,  1908. 

See  Eng.  Pat.  22,166  of  1906  ;  this  J.,  1907,  827.  — T.  F.  B. 

-  .-   Process  or  roasting  and  sintering .    A.  S.  Dwight 

and  R.  L.  Llovd,  Cananea,  Mexico.  U.S.  Pat.  882,518, 
March   17,   1908. 

The  ore  is  supported  on  a  perforated  screen  and  is  moved 
forward  from  the  inlet  end  to  the  discharge  end.  At  an 
intermediate  point  it  is  ignited,  roasted  and  sintered  by 
a  blast  of  air  passing  downwards  through  the  mass  of 
ore.— A.  G.  L. 

Boasting   iurnace  ;    Mechanical .     R.    von   Zelewski, 

Engis,  Belgium.     U.S.  Pat.  882,730,  March  24,  1908. 

See  Eng.  Pat.  21,961  of  1907  ;  this  J.,  1908,  165.— T.  F.  B. 

Furnace  for  roasting  ores,  etc.  ;  Botary .     W.  Hommel. 

Fr.  Pat.  384,350,  Nov.  25,  1907. 

See  Eng.  Pat.  27,039  of  1906  ;  this  J.,  1908,  25.— T.  F.  B. 

Aluminium  ;  Autogenous  soldering  of .    M.  U.  Schoop. 

Addition  dated  Nov.  11,  1907,  to  Fr.  Pat.  374,089, 
Jan.  30,   1907  (this  J.,   1907,  828). 

The  flux  now  claimed  consists  of  a  mixture  of  alkali 
bromides  or  iodides  with  finely-divided  aluminium  and 
an  oil  free  from  fixed  residue.  The  flux  is  conveniently 
contained  in  metal  tubes  similar  to  those  used  for  paints. 
Soldering  is  effected  by  means  of  the  oxy-hydrogen 
blowpipe.     (See  also  this  J.,   1907,  927.)— A.  G.  L. 

Silicates  of  aluminium  ;  Process  for  treating to  obtain 

useful  products  [aluminium,].  A.  Sinding-Larsen.  Fr. 
Pat,  384,069,  Nov.  16,  1907.  Under  Int.  Con  v., 
Nov.   17,   1906. 

Whex  natural  silicates  of  aluminium,  such  as  felspar, 
clay,  or  kaolin,  are  very  strongly  heated  with  a  metal, 
such  as  iron,  having  an  affinity  for  silicon,  in  the  presence 
of  a  reducing  agent  and  flux,  the  silica  becomes  reduced 
to  silicon,  which  combines  with  the  metal,  leaving  the 
aluminium  as  oxide,  from  which  the  element  itself  may 
be  obtained  by  electrolysis.  For  example,  when  a  charge 
|  consisting  of  clay  4  parts,  scrap  iron  1  part,  coke  1  part, 
and  cryolite  1  part,  is  heated  in  an  electric  furnace  at  a 
temperature  sufficient  for  the  reduction  of  the  silica, 
ferrosilicon  forms  as  a  lower  molten  layer,  above  which 
floats  a  solution  of  aluminium  oxide  in  the  flux.  Or 
the  process  may  be  carried  out  as  follows  : — Into  one 
end  of  a  long  shallow  electric  furnace,  fitted  with  several 
electrodes,  is  fed  the  silicate,  and  into  the  other  end 
a  mixture  of  iron  and  coke  (or  iron  rich  in  carbon)  and 
flux.  During  the  process,  a  continuous  current  of  ferro- 
silicon passes  along  the  bottom  of  the  furnace  in  one 
direction,  and  above  this  a  stream  of  aluminium  oxide 
slag  moves  in  the  opposite  direction.  Tap-holes  are 
placed  at  appropriate  levels,  one  at  each  end. — F.  Sodn. 

Aluminium  ;   Alloys   of .        Centralstelle   fur    Wiss. 

ITechn.  Untersuchungen  G.m.b.H.  Fr.  Pat.  384,187, 
Nov.  20,  1907.  Under  Int.  Conv.,  Jan.  10,  1907. 
Alloys  of  aluminium  are  claimed,  containing  about 
5  per  cent,  of  copper  and  about  2  of  magnesium  ;  in 
particular,  an  alloy  containing  4  per  cent,  of  copper  and 
0-25  tolO-5  of  magnesium. — A.  G.  L. 


Detinning    process.     E.    A.    Sperry.     Fr.    Pat.    384,168, 
Nov.   19,   1907. 

See  U.S.   Pats.   872,090,  874.040.  ami  S79.596 ;  this  J., 
htos.  26,  128,  and  287.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(A. )— ELECTRO-CHEMISTRY. 

Hydrochloric    acid ;    Electrolysis    of .     T.     Guilloz. 

Compt.  rend.,  1908,  146,  581—582. 
In  reply  to  a  note  of  Doumer  (this  J.,  1908,  288),  stating 
that  in  the  electrolysis  of  dilute  aqueous  hydrochloric 
acid  a  considerable  proportion  of  the  total  current  was 
'  occupied  in  electrolysing  the  water  present,  and  that 
this  affected  the  rates  of  migration  of  the  hydrogen  and 
chlorine  ions,  the  author  quotes  work  by  Noyes  and 
Sammet  (Z.  physik.  Chem.  1903,  43,  49)  and  by  Haber 
and  Grindberg  (this  J.,  1899,  690  and  1028)  which  proves 
that  the  transport  numbers  are  not  affected  by  dilution. 

—J.  T.  D. 

Bleach    liquor ;    Electrolytic .     A.     Ahlin.     Papier- 

Zeit.,  1908,  33,  834—835. 

Rock  salt  which  is  used  for  the  electrolytic  preparation 
of  bleach  liquors  is  liable  to  considerable  variations  in 
composition  and  the  impurities  exert  an  important 
influence  on  the  results.  During  the  electrolysis  certain 
harmful  secondary  reactions  may  go  on,  which  may  be 
classed  under  two  heads :  formation  of  chlorate  and 
reduction.  The  formation  of  chlorate  may  be  either 
indirect,  owing  to  the  oxidation  of  the  hypochlorite,  or 
direct,  according  to  the  equation  CI  +  50H  =  HC103  +2H20. 
The  indirect  formation  of  chlorate  may  occur  in  small 
plants  where  the  circulation  is  deficient,  e.g.  in  laboratory 
electrolysers.  The  direct  production  of  chlorate  has 
been  studied  by  the  i  author  in  the  case  of  Schuckert's 
apparatus.  Reduction  takes  place  by  a  re-conversion 
of  hypochlorite  into  chloride,  and  occurs  when  the 
hypochlorite  already  produced  comes  in  contact  with 
the  hydrogen  from  the  cathode.  It  is  prevented  by 
the  formation  of  a  protective  "  diaphragm,"  consisting 
of  sparingly  soluble  basic  deposits  on  the  cathode,  produced 
by  impurities  in  the  salt  solution.  The  work  of  each 
electrolyser  should  be  checked  by  drawing  a  curve  with 
chlorine  strengths  as  ordinates  and  the  times  of  electrolysis 
as  abscissae.  Such  curves  will  show  when  any  of  the 
electrolysers  is  not  giving  normal  results.  Constant 
attention  must  be  devoted  to  the  temperature  and  the 
alkalinity  of  the  liquor.  The  former  should  be  low, 
and  the  latter  should  be  such  that  1  litre  of  the  salt 
solution,  when  reddened  with  phenolphthalein,  is  de- 
colorised by  2  drops  of  .Y/^-acid.  This  alkalinity  is 
to  be  neutralised  before  the  liquor  is  used  for  bleaching. 
The  presence  of  magnesium  chloride  is  objectionable, 
since  it  forms  heavy  deposits  on  the  cathodes  which 
impede  circulation  and  create  electrical  resistance ; 
it  is  removed  by  the  addition  of  alkali  as  specified  above. 
The  only  difference  between  the  electrolytic  bleach, 
liquor  and  ordinary  bleach  liquor  is  the  slightly  more 
rapid  action  of  the  former  ;  the  consumption  of  chlorine 
for  a  given  amount  of  bleaching  work  done  is  very  slightly 
lower  on  this  account.  In  the  author's  opinion  no 
electrolyser  gives  really  satisfactory  results  unless  the 
anodes,  at  least,  are  of  platinum.  The  consumption  of 
platinum  depends  on  the  construction  of  the  apparatus  ; 
it  may  be  either  mechanical,  through  the  friction  of 
solid  particles  suspended  in  an  imperfectly  filtered  liquor, 
or  electrical,  increasing  with  the  current  density.  The 
Schuckert  apparatus  is  very  economical  in  this  respect ; 
so  long  as  the  platinum  has  a  smooth,  clean  surface  no 
waste  takes  place,  this  only  beginning  when  the  surface 
gets  rough. — J.  F.  B. 

Tin  ;  Separation  of from  manganese,  chromium,  and 

iron  by  electrolysis.     N.  Puschin.     Sec  XXIII. 
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Cl.  XI.  -ELECTRO-CHEMISTRY   AND   ELECTRO-METALLURGY. 


[April  30,    1908. 


Patents. 

Electrode.     M.  Ruthenburg,  Philadelphia,  Pa.      U.S.  Pat. 

882.161),  March  17,  1908. 
The  electrode  consists  of  a  solid  mass  of  uniform  non- 
ferruginous  composition,  comprising  silicon  and  another 
ingredient,  such  as  carbon,  capable  of  resisting  the  action 
of  free  chlorine,  "  chlorous "  acid  and  nitric  acid,  the 
electrode  being  characterised  by  its  capacity  to  conduct 
electricity  through  its  mass. — B.  N. 

Electric  furnace.  H.  L.  Hartenstein,  Constantine,  Mich., 
Assignor  to  Continental  Investment  Co.,  Duluth, 
Minn.     U.S.  Pat.  883,110.  March  24,  1908. 

See  Eng.  Pat.  20,050  of  1907  ;  this  J..  1908,  166.— T.  F.  B. 

Insulating  and  refractory  products  with  base  of  kieselguhr. 
Denniel  et  Cie.     Fr.  'Pat.  383,803,  Nov.   9,   1907! 

The  plasticity  of  the  clay  used  for  agglomerating 
kieselguhr,  is  augmented  by  the  addition  of  tannin 
materials,  the  improved  clay  being  afterwards  added 
to  the  kieselguhr  in  the  minimum  quantity  required 
to  form  a  paste  which  is  easily  moulded,  and  which 
gives  on  roasting  verv  light  and  insulating  products. 

— B.  N. 

Fertiliser  containing  phosphorus.     Fr.  Pat.  383,779.     See 
XV. 

Filaments    for   electric    incandescence   lamps.        Fr.    Pat. 
383,822.     See  II. 

(B. )— ELECTRO-METALLURGY 

Magnetic   separation ;    An     electro-magnet   for   testing   the 

suitability   of   an   ore   for .     L.    H.    L.    Huddart. 

Trans.     Inst.     Min.     and     Met.       [Advance      proof.] 
April  9,  1908. 

The  apparatus,  which  is  intended  for  the  laboratory 
separation  of  materials  of  variable  magnetic  permeability, 
consists  essentially  of  a  6-in.  soft  iron  electro-magnet 
with  1  in.  core.  Two  special  chisel-shaped  pole  pieces 
are  provided,  bent  downwards  so  that  they  approach 
each  other  at  an  angle  of  about  45°,  thus  causing  the 
magnetic  field  to  be  concentrated  along  their  thin  edges. 
Means  are  provided  for  altering  the  intensity  of  the 
field,  by  adjusting  the  distance  between  the  pole  pieces. 
The  magnet  is  suspended  by  a  bracket  over  a  small 
horizontal  endless  travelling  belt,  actuated  by  hand. 
The  material  to  be  treated  is  fed  on  to  the  belt  through 
a  hopper  and  thus  conveyed  beneath  the  pole  pieces, 
the  edges  of  which  are  set  at  right  angles  to  the  movement 
of  the  material.  A  hand-driven  dynamo  is  mentioned 
as  a  convenient  source  of  current.  A  higher  grade  product 
than  can  be  produced  by  a  full-sized  plant  is  said  to  be 
obtained,  but,  as  the  difference  is  fairly  constant,  the 
probable  behaviour  of  an  ore  when  treated  magnetically 
may  be  predicted.  Two  working  drawings  showing 
the  methods  of  adjustment,  etc.,  accompany  the  paper. 
(See  also  A.  Treloar  and  G.  Johnson,  this  J.,  1907,  1094.) 

F.  R. 

Tin    ores ;     Electric    smelting    of .     F.     Mattonet. 

Milallurgie,    1908,  5,   186—191. 
The   results   of  experiments  show   that   tin   ores   can   be 
reduced    by    means    of    carbon    in    an    electrically    heated 
furnace,     by    a    eontinuons     process.      Sulphur- containing 
ores  must  first  be  roasted,  and  the  ore  is  then  mixed  with 

rafficienl  of  a  mixture  of  three  parts  of  sodium  carbonate 
and  four  of  lime  to  make  a  slightly  basic  slag  with  the 
silica  present.  Working  in  this  way,  the  following  results 
were  obtained.  From  an  ore  containing  ."><)• ."!  per  cent, 
of  tin,  !■!»  of  lead,  0*5  of  copper,  7'*i  of  iron.  :{■:{  ol  zinc, 
11-4  of  silica,  and  6*7  per  cent,  of  sulphur,  there  was 
obtained  a  metal  cont ;i iihiil'  97*0  per  cent,  of  tin.  IS  of 
lead,  0*2  of  copper,  1-2  of  iron,  and  a  trace  of  zinc,  with 
a  yield  ol  86  Dei  Cent,  of  the  total  till  ;  the  loss  of  tin  was 
about  I  per  cent,  in  the  slag,  anil  I .'{  per  cent,  through 
volatilisation  and  dust.      The  latter  losses  would  be  largelj 

reduced   in   continuous   working   on   an    industrial   scale. 

It   was   not    found    possible    fco    produce   a    metal    free   from 


lead  by  direct  smelting  ;  but  by  melting  and  carefully 
cooling  the  metal  produced,  and  treating  it  as  in  the 
Pattinson  process  for  desilverising  lead,  pure  tin  was 
obtained  in  crystals,  and  the  lead  could  be  concentrated 
to  form  a  90  :  10  tin-lead  alloy,  which  is  a  merchantable 
product.— J.  T.  D. 

Copper-aluminium  alloys  ;    Electrolytic  corrosion  of . 

W.    S.    Rowland.      J.    of   Phvs.  '('hem..    1908,   12,    180 
—206. 

The  alloys  were  prepared  from  electrolytic  copper  and 
99'99  per  cent,  aluminium  in  crucibles  of  Acheson  graphite. 
In  the  case  of  alloys  containing  up  to  about  50  per  cent, 
of  aluminium,  this  metal  was  first  melted  under  powdered 
carbon  and  the  copper  then  added.  In  other  cases  the 
copper  was  melted  first.  The  melts  were  kept  covered 
with  powdered  graphite.  The  castings  were  made  in 
graphite  moulds.  The  alloys  were  annealed  at  500°  C. 
and  some  also  at  610°  C.  The  corrosion  was  studied  in 
7  per  cent,  solutions  of  caustic  soda,  sodium  sulphate, 
sodium  chloride,  sodium  nitrate,  sodium  carbonate  and 
sodium  acetate,  and  in  solutions  containing  3  per  cent, 
of  sodium  oxalate  with  3  per  cent,  of  oxalic  acid,  and 
7  per  cent,  of  sodium  tartrate  with  3  per  cent,  of  caustic 
soda.  The  test-pieces  were  used  as  anodes,  being 
mounted  so  that  they  could  be  rapidly  rotated,  and  a 
current  of  35  '*  milamperes  "  passed  through  for  7 — 9' 
hours,  platinum  cathodes  being  employed.  The  pieces 
of  metal  were  weighed  before  and  after  the  tests,  and  the 
percentage  of  copper  dissolved  was  also  determined.  The 
results  show  that  the  organic  acid  salts,  with  the  exception 
of  the  tartrate,  dissolve  the  a-phase  (see  this  J.,  1907, 
1241)  most  easily.  In  the  tartrate  solution  the  y-phase 
is  considerably  more  soluble.  The  compound,  CuAl2* 
and  the  //-phase  are  practically  insoluble  in  the  organic 
acid  salt  solutions.  In  the  nitrate  and  sulphate  solutions 
the  a-phase  is  the  most  soluble,  followed  by  t-  and  y- 
phases,  whilst  in  the  chloride  solution  the  y-phase  is  slightly 
more  soluble  than  the  t-phase.  The  «-,  y-,  and  {-phases 
are  practically  insoluble  in  caustic  soda  solution,  but  the 
compound,  CuAl2,  and  the  ?j-phase  dissolve  readily.  All 
of  the  bronzes  remain  practically  unaffected  in  sodium 
carbonate  solution.  Except  in  the  chloride  and  nitrate 
solutions,  but  especially  in  the  organic  acid  solutions, 
there  is  a  tendency  for  the  bronzes  high  in  aluminium  to 
become  "  aluic,"  i.e.,  to  cease  to  dissolve  and  to  prevent 
the  passage  of  the  current.  This  is  accompanied  by  the 
formation  on  the  metal  of  a  thin  film  of  alumina.  It 
should  be  noted  that  the  phases  which  have  the  greater 
resistance  to  corrosion  are  those  which  have  the  poorer 
physical  properties.  Probably,  however,  alloys  con- 
taining 10 — 20  per  cent,  of  copper  would  prove  very 
serviceable  for  metal  parts  exposed  to  the  weather. — A.  S. 

Patents. 

Furnace ;    Electrical   induction .     A.    Hiorth,   Chris- 

tianja,  Norway.  Eng.  Pat,  28,542,  Dec.  28,  1907. 
Under  Int.  Con  v.,  Jan.  4,   1907. 

With  the  object  of  avoiding  the  formation  of  eddies  in 
the  charges  of  large  electrical  induction  furnaces,  the 
hearth  is  built  in  a  spiral  form.  The  extreme  ends  of  this 
spiral  channel  are  connected  electrically  by  a  suitable 
solid  or  liquid  material. — .1.  W.  H. 

Furnaces  ;     Electric    fusion .     E.    A.    A.    Gronwall, 

A.  R.  Lindblad,  and  0.  Stalhane.  Fr.  Pat.  383.857. 
Oct,  21,  1907.  Under  Int.  Conv..  Oct.  25.  1906,  Feb.  20. 
March  8,  duly   16,  July  26,  and  Sept.  25.   1907. 

The  electrodes  consist  of  the  melted  product  obtained  in 
the  process,  this  being  contained  in  channels  extending 
into  the  interior  of  the  furnace,  and  connected  to  the  con- 
ductors   by    contact    blocks    of    carbon    or    metal    provided 

with   a   cooling   arrangement.     The    base    of    the   fusion 

chamber  Is  at  the  level  of  the  upper  surfaces  of  the  elec- 
trodes, or  lower,  or  one  electrode  may  be  at  a  higher  level 
than  the  other,  with  an  inclined  furnace  base  between  the 
two  channels,  or  the  base  nu\  consist  of  two  inclined 
planes  descending  towards  a  central  channel.  The  uas 
escaping  at    the   furnace    mouth    may    be    brought    back    by 

means  of  a  fan   to  the  lower  put   of  the  furnace.     The 
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channels  containing  the  metal  forming  the  electrodes 
and  extending  into  the  Furnace  from  opposite  sides,  may 
be  in  the  form  of  a  T"  or  may  be  arranged  concentrically, 

hut  are  of  sueh  a  form  that  a  greater  intensity  of  current 
will  pass  through  one  of  the  channels  and  thus  produce 
a  higher  temperature. — B.  X. 

Furnace  :     Electric   arc .     F.    Bergmann.     Fr.    Pat. 

384,006,  Nov.  Hi.  L007. 
Thk  arc  is  produced  between  two  electrodes  placed  above 
the  bath  of  the  furnace,  the  latter  being  made  in  two 
parts,  one  portion  forming  the  crucible,  and  the  other 
carrying  the  electrodes.  One  part  is  made  movable, 
so  that  the  distance  between  the  surface  of  the  bath  and 
the  arc  may  be  increased  or  diminished  without  dis- 
placing  the  electrodes. — B.  X. 

Aluminium-magnesium   alloys  ;    Producing [elect ro- 

lyticaUy].  F.  Von  Kiigelgen  and  G.  0.  Seward,  Hol- 
combs  Rock.  Va..  Assignors  to  Virginia  Laboratory  Co., 
Xew  York.     U.S.  Pat.  881,934,  March  17,  1908. 

The  process  consists  in  electrolysing  a  combined  fused 
bath  of  a  magnesium  compound  and  an  aluminium  com- 
pound, such  as  magnesium  oxide  dissolved  in  a  fused  salt, 
e.g..  a  fluoride,  of  low  specific  gravity.  Or,  a  bath  of 
magnesium  oxide  dissolved  in  magnesium  fluoride  and 
a  fluoride  of  a  more  electro-positive  metal  may  be  used, 
in  the  presence  of  a  cathode  of  molten  aluminium- 
magnesium  alloy  with  which  the  separated  magnesium 
alloys.  — B.  X. 

Copper-nickel   matte  ;    Separating  the   metals  contained  in 

.     J.  M.  Xeil.  Toronto,  Canada,  Assignor  to  F.  C. 

Xorris,  Detroit,  Mich.  U.S.  Pat.  882,075,  March  17, 
1908. 

The  matte  is  treated  with  sulphuric  acid,  and  the  resulting 
solution  of  sulphates  electrolysed,  a  copper-nickel  anode 
and  a  copper  cathode  being  employed.  Any  copper 
which  has  not  been  precipitated  in  this  way,  together  with 
other  metals  present  as  impurities,  are  subsequently 
precipitated  as  sulphides,  and  the  remaining  solution  of 
nickel  sulphate  is  mixed  with  a  solution  of  an  alkaline- 
earth  chloride.  After  removal  of  the  insoluble  sulphate, 
the  nickel  is  precipitated  by  electrolysis,  with  an 
insoluble  anode  and  nickel  cathode,  chlorine  being 
obtained  as  one  of  the  products.  For  the  regeneration  of 
the  alkaline-earth  chloride,  this  chlorine  is  passed  over 
the  sulphide  obtained  from  the  insoluble  sulphate, 
produced  as  above,  by  roasting  the  latter  with  carbon. 

— C.  A.  W. 

Ferrosilicon  and  silicospiegel ;   Process  of  producing . 

E.  F.  Price.  Xiagara  Falls,  N.Y.,  Assignor  to  Central 
Trust  Co.  of  Xew  York.  U.S.  Pats.  882,417  and  882,418, 
March  17,  1908. 

A  charge  consisting  of  a  silicon  compound,  carbon,  and  a 
material  containing  iron,  or,  of  compounds  of  manganese 
and  silicon,  carbon  and  a  material  containing  iron,  is 
smelted  in  an  electrical  resistance  furnace.  The  charge 
itself  may  constitute  the  resistance  material  through 
which  the  current  is  passed. — A.  G.  L. 


Copper    pyrites  ; 


Treating    — 
See  VII. 


Fr.    Pat.    384,072. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

fats,   lipoids   and   waxes  ;     Proportion  of   iron  in   — — . 
\V.   Glikin.     Ber.,    1908,  41,  910—915. 

The  results  of  a  large  number  of  determinations  given  in 
tabular  form)  of  the  iron  in  organic  combination  in  the 
marrow  from  the  bones  of  different  animals  and  of  man 
show  that  the  amount  decreases  with  the  growth  of 
the  animal.  Thus,  in  the  case  of  a  new-born  pig  the 
amount  of  iron  in  the  marrow  was  1-15  per  cent.,  whilst 
in  a  pig  .six  weeks  old  it  was  0-3  per  cent.,  in  one  8  weeks 
old  0*15  per  cent.,  and  in  old  pigs  the  average  amount 
was  only  0*03  per  cent.  The  proportion  of  iron  in  the 
marrow  decreases  almost  in  the  same  ratio  as  the  lecithin 


decreases  as  the  animal  grows,  and  an  analogous  decrease 
of  iron  takes  place  in  the  liver.  For  instance,  the  pro- 
portion of  iron  in  the  liver  of  a  newly-born  rabbit  is 
ahout  10  per  cent,  but  falls  to  about  0-4  percent,  during  the 
first  three  months.  The  author  has  found  iron  in  the 
fat  from  various  parts  of  animals,  and  in  various  vegetable 
fats,  e.g.,  in  muscular  tissue,  whale  oil  (trace),  cacao 
butter,  and  Japan  wax.  Two  samples  of  Merck's  lecithin 
contained  0-173  and  0-181  per  cent,  of  iron  respectively 
and  a  specimen  prepared  by  the  author  from  brain  sub- 
stance contained  0-526  per  cent.  The  proportion  of 
iron  in  two  samples  of  commercial  cholesterol  purified 
by  recrystallisation  was  0-06  and  0-03  per  cent,  res- 
pectively. The  ratio  of  iron  to  phosphoric  acid  in  a 
compound  containing  one  atom  of  iron  to  3  mols.  of 
lecithin  is  as  80  :  213,  and  this  ratio  was  obversed  in 
the  case  of  the  calf,  horse,  sucking-pig,  dog  and  man, 
whilst  in  the  case  of  the  ox,  pig,  sheep  and  child  there 
is  probably  another  ratio  between  the  iron  and  phos- 
phorus.— C.  A.  M. 

Paraffin  hydrocarbons  ;    Presence  of  two in  the  un- 

saponifiable  matter  of  the  fat  of  silk-worm  (Bombyx  mori) 
pupa.  [Chrysalis  oil.]  A.  Menozzi  and  A.  Moreschi. 
Atti  R,  Accad.  dei  Lincei,  Roma,  1908,  [5],  17,  I.,  100 
—101.     Chem.  Zentr.,  1908,  1,  1378. 

The  unsaponifiable  matter  from  chrysalis  oil  (this  J.,  1907 
24  and  622),  was  treated  with  aqueous  alcohol  on  the  water- 
bath.  Oily  drops  separated  and  gradually  settled  to  the 
bottom.  After  decanting  off  the  alcoholic  liquid,  the 
residual  oil  was  washed  with  aqueous  alcohol,  when  a 
wax-like  mass  was  left,  constituting  about  one-half  of 
the  total  insoluble  matter.  This  was  separated  into  two 
portions  :  the  less  fusible  part  crystallised  from  ether  in 
leaflets  having  the  composition,  C,8H58,  m.  pt.,  625°  C.  ; 
and  b.  pt.  270°  C.  The  other  portion  melted  at  41°— 42°  C, 
and  also  appeared  to  consist  of  a  saturated  hydrocarbon. 

—A.  S. 

Patents. 

Oils ;    Treatment  of .     C.    Drevmann,   Turin,    Italy. 

Eng.  Pat.  9766,  April  26,  1907.'  Under  Int.  Conv., 
May  1,   1906. 

See  Fr.  Pat.  377,262  of  1907  ;  this  J.,  1907,  1057.— T.  F.  B. 

Soaps ;     Polishing .     J.    C.    S.    McLay,    Hadleigh, 

Essex.     Eng.   Pat.    15,213,  July   2,    1907. 

"  Soap  ash,"  the  waste  calcium  carbonate  produced  in  the 
making  of  "  leys,"  is  mixed  with  soap,  saltpetre  and 
ammonia.  When  the  polishing  soap  is  required  for  rough 
surfaces,  powdered  silicious  material  is  added.  The  pro- 
portions given  are  : — "  Soap  ash,"  60  ;  yellow  soap,  30  ; 
saltpetre,  5  ;    and  ammonia,  5  per  cent. — J.  W.  H. 

Soap    powder ;    Process    for    making .     Soc.    Franc. 

d' Exploitation     des     Appareils     Koerting.     Fr.      Pat. 

383,889,  Nov.  12,  1907. 
See  Eng.  Pat.  25,276  ot  1907  :  this  J.,  1908,  345.— T.  F.  B. 

Butter,  oils,  etc.  ;    Renovating .     U.S.    Pat.    881,929. 

See  XVIII.4. 

[ Lv b rica ting]    Oil    testing    device.       Ger.     Pat.      186,601. 
See  XXIII. 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(.4.)— PIGMENTS,    PAINTS.       . 

Patents. 

White  lead;    Manufacture  of .     E.  H    Strange  and 

C.  A.  Pim,  London.  Eng.  Pat.  6629,  March  19,  1907. 
In  the  manufacture  of  white  lead,  cast  strips  of  the  metal 
are  more  readily  attacked  than  cut  strips.  Such  strips 
are  expeditiously  produced  by  pouring  the  molten  metal 
on  to  a  travelling  cool  surface. — J.  W.  H. 
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Cerussite ;     Process    of    making .     F.    W.     Morris, 

J.    B.    Raine,   J.    Kerr,   and   C.   McLachlan.     Fr.    Pat. 
383,931,  Nov.  14,  1907. 

See  U.S.  Pat.  871,947  of  1907  ;  this  J.,  1907,  1287.— T.F.B. 

Paints  free  from  lead  ;  Process  for  the  manufacture  of . 

E.  Hildt.     Fr.  Pat.  383.952,  Nov.  15,  1907. 

Stearine  pitch  is  melted  with  chalk  and  then  further 
heated  with  calcium  permanganate  until  all  volatile 
constituents  are  eliminated.  The  product  is  incorporated 
at  a  suitable  temperature  with  a  drying  oil  and  oxide, 
borate,  acetate  or  other  salt  of  manganese,  together  with, 
if  desired,,  inert  substances  such  as  graphite,  talc,  etc., 
pigments  such  as  iron  oxide  and  the  like,  and  petroleum 
spirit.  The  resulting  paste  may  be  prepared  for  use  as 
a   paint  by  mixing  it  with  oil  of  turpentine  and  a  drier. 

—A.  S. 

(B.)— RESINS,    VARNISHES. 

Gum-lac  insect  of  Madagascar,  and  other  coccids. 
R.  Ncwstead.  Quart.  J.  Inst.  Comm.  Research  in 
Tropics,  Liverpool  Univ.,   1908,  3,   3—5. 

The  author  reproduces  a  translation  of  a  paper  by 
M.  A.  Gascard,  from  a  work  by  Targioni-Tozzetti  (1893, 
I  c,  p.  38),  in  the  course  of  which  some  details  of  a  chemical 
study  of  Madagascar  gum-lac  are  recorded.  The  lac 
contains  57  per  cent,  of  a  yellowish  resin  soluble  in  cold 
alcohol,  and  24  per  cent,  of  a  white  wax,  insoluble  in 
that  solvent.  The  resin  contains  amino-acids  and  a  small 
quantity  of  formic  acid.  On  oxidation  with  permanganate 
it  yields  ammonia  and  several  acids,  including  butyric 
and  oxalic  acids.  The  proportion  of  wax  is  higher  than 
in  Indian  lac,  and  its  composition  is  very  different. 
It  contains  a  very  small  quantity  of  eeryl  esteis  of  formic, 
and,  perhaps,  oleic  acids,  and  also  of  amino-acids,  which 
latter  are  present  in  the  free  state. — E.  W.  L. 

Shellac;  Further  notes  on .    H.  Endemann.  J.Franklin. 

Inst.,    1908,    165,   217—221.     (Compare  this  J.,    1907, 
1207). 

The  trihydroxypalmitic  acid  previously  described  has 
been  further  investigated.  From  the  pure  acid  neither 
butyric  nor  azelaic  acid  are  obtained  on  oxidation  with 
permanganate  (compare  Farner,  this  J.,  1899,  379)  but 
the  oxidation  products  are  sebacic  acid  and  tf-hydroxy- 
caproic  acid,  proving  the  trihydroxypalmitic  acid  to 
have    the    following    constitution  : — 

C02H.[CH2]8.CH(OH).CH(OH).[CH2]3.CH(OH).CH3. 

Abiotic  acid  takes  up  about  "  18atomsof  bromine,"  forming 
a  body  containing  57 "7  per  cent,  of  bromine  and  devoid 
of  acid  properties.  In  analysing  shellac  the  author  now 
advises  the  use  of  less  sand  (3 — 4  gms.)  than  formerly 
(this  J.,  1907,  1207).  Refuse  lac  (seed-lac)  should  be 
analysed  by  determining  the  alcohol-soluble  portion 
and  treating  this  with  sand  and  hydrochloric  acid  to 
determine  the  non-condensable  resins.  The  figure  of 
8  per  cent,  of  resins  as  the  maximum  for  a  good  pure 
shellac  is  upheld  and  a  number  of  analyses  are  quoted 
of  shellacs  containing  3 — (i  per  cent,  of  colophony. — E.F.A. 

Resins  ;     Properties    of from    different    varieties   of 

pine  trees.     VV.  Schkateloff.     Monit.  Solent.,  1908,  22, 

217 227. 

Tiik  author  has  investigated  the  nature  of  the  resinous 
discharge  from  a  considerable  number  of  different  varieties 

of  pine  trees.  They  were  all  found  to  contain  some  of 
the  following  substances  dissolved  in  oil  of  turpentine  : 
a-sylvic  acid.  m.  pt.  143  IK  <'..  rotatory  power  od  = 
-7.'Hi7   ;    8-syhric   add.    m.  pt.    160    <'..   «•••>-- -92-5° ; 

y-sylvic  acid,  in.  pt.  180°  C,  optically  inactive;  pinjc 
acid,  a  coloured  product  probably  formed  by  oxidation 
of    the    others.      Of    these    only   <i-   and  /j-sylvie   acid   are, 

contained  in  important  quantities  and  only  these  were 
investigated.     They  are  white  crystalline  substances  and 

both  have  the  composition,  U(  \,{)  II ,_,,,<).,  ;  the  a-form 
is  transformed  into  the  (3-aoid  by  treatment  with 
hydrochloric  acid.  To  obtain  these  siilistanecs  from 
the  crude  exudation,  this  is  first  distilled   with  steam  to 


remove  the  oil  of  turpentine.  The  resin  in  the  retort 
is  melted  and  filtered  through  a  sieve.  It  is  allowed  to 
solidify  and  then  compressed  by  a  powerful  press :  a 
brown  liquid  is  squeezed  out  and  leaves  behind  white 
crystals  of  sylvic  acid. — C.  E.  F. 

Patents. 

Resins  and  gums  ;    Manufacture  of    stibstitutes  for 

from   aldehydes   and   phenols.     L.    Helm,    Le    Vesinet, 
France.     Eng.  Pat.  25,216,  Nov.   13,   1907. 

Aldehydes  and  phenols  are  condensed  by  means  of 
amines  or  ammonium  salts  with  the  production  ol  resinous 
bodies.  Examples :  (1).  290  parts  of  naphthol  are 
dissolved  in  150  parts  of  a  40  per  cent,  solution  of 
formaldehyde,  and  95  parts  of  aniline  are  added.  After 
the  reaction,  which  may  be  modified  by  heat,  is  over, 
the  resinous  product  is  washed  and  may  be  used  as  a 
substitute  for  gum-lac.  (2).  190  parts  of  phenol  are 
dissolved  in  150  parts  of  a  40  per  cent,  solution  of 
formaldehyde,  and  95  parts  of  aniline  added.  The 
resinous  product  is  heated  under  water  or  exposed  to 
the  atmosphere  if  further  condensation  is  desired.  A 
similar  substitute  for  resins  or  gums  is  obtained. — J.  W.  H. 

Waxing   or   polishing   of   wood ;     Process   for   preparing 

resins   for   the .     Chem.    Fabr.    Elkeles   und    Co. 

Fr.  Pat.  383,950,  Nov.   15,   1907. 

The  process  consists  essentially  in  mixing  suitable  resins 
with  small  quantities  of  wax  or  wax-like  substances. 
For  example,  100  grins,  of  a  copal  resin  are  dissolved  in 
a  solution  of  20  grins,  of  caustic  soda  in  1  litre  of  water, 
and  well  mixed  with  an  alkaline  emulsion  of  about  i  grm. 
of  Chinese  wax.  The  solution  is  then  acidified,  the 
acid  mixture  heated  to  70° — 80°  C,  and  the  precipitated 
resin  and  wax  filtered  off,  washed,  and  dried.  The  wax 
may  be  added  directly  to  the  alkaline  solution  of  resin, 
without  being  previously  emulsified,  but  in  this  case, 
after  precipitating  with  acid,  the  mixture  must  be  heated 
to  the  melting  point  of  the  wax  in  order  to  ensure  thorough 
admixture. — A.  S. 

(C.)— INDIA-RUBBER,  &c. 

Latex  from  Ficus  Vogelii  ;   Analysis  of .       D.  Spence. 

Quart.  J.  Inst,  of  Comm.  Research  in  Tropics,  Liverpool 
Univ.,  1908,  3,  64—75. 

The  samples  examined  were  obtained  from  the  Botanical 
Gardens.  Aburi,  and  were  preserved  during  their  transit 
to  England  by  the  addition  of  formalin  (1  oz.  per  litre  of 
latex).  The  samples  as  received  were  quite  fresh,  were 
only  faintly  acid  to  phenolphthalein,  and  had  partly 
agglutinated,  though  no  coagulation  had  occurred.  The 
method  of  dialysis  (this  J.,  1907,  1021)  failing  on  account 
of  the  agglutination,  the  samples  were  coagulated  by 
heating  on  the  water-bath,  and  the  clot  of  rubber  separated, 
washed  and  dried,  and  this  and  the  mother-liquors  were 
examined  separately.  The  yield  of  "  technically  pure  " 
rubber  from  two  samples  (A  and  B)  of  latex,  was  respectively 
33-8  and  32-4  per  cent.,  and  the  two  samples  of  rubber  gave 
on  analysis  the  following  figures  :  caoutchouc,  (A)  64*36. 
(B)  59-08;  resins,  32-9(1.  37-84;  nitrogen,  0-305.  0-287; 
protein  (ealcd.  from  nitrogen),  1-9.  1-8;  mineral  matter 
(ash),  0-21.0-33  ;  insoluble  mat  tor  2-54,  3*26  ;  and  nitrogen 
in  insoluble  matter.  5-(i,  and  4-3  per  cent.  The  rubbers 
were  of  very  inferior  quality  physically,  and  were  valued 
at  1/-  to  1/3  per  lb.,  fine  hard  Para  then  being  4/3 
per  lb.     The  rosins  have  been  dealt   with  ia  a  previous 

paper  (this,)..  1907.  422).  The  ash  consisted  largely 
of  magnesia  with  traces  of  iron,  calcium,  potassium, 
and  a  small  quantity  of  phosphoric  acid.  Chlorides 
were  absent,  and  potassium  present  only  in  more  traces. 
Reference  is  made  to  previous  analyses  of  latex  of 
F.  Vogelii  [cf.  Tony  this  .)..  IS92.  970;  Spence  this 
.1.,  1906,  435  ;  also  Report  on  Botanical  and  Ajjrio. 
Dept,  of  Gold  Coast  for  1900).  a  comparison  indicating 
that  the  resinous  and  oaoutehoue  contents  are  subject 
to  great  variation.  The  mother  -liquors  gave  on  analysis 
the  following  results:  Total  solids,  (A)  3-1.  (B)  3  95; 
ash,  1-05,  1-24  ;   ash  in  total  solids,  82*67,  31-42  ;   nitrogen, 
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0-0095.  (H)196;  and  nitrogen  calculated  on  total  solids, 
0-307.  0-49  per  cent.  The  ash  had  the  following 
composition:  MgO,  (A)  16-82,  ( B)  2S-t»7 ;  CaO,  3«2,  3-2; 
Fc.Oj.  Al.,0.,.  1-1,  Mi;  KgO,  30-4.  29-3;  and  CI.  50«4, 
35-9  [>er  cent.  ;  carbonates,  though  present,  were  not 
determined.  The  high  percentage  of  magnesium  and 
of  chlorides,  and  the  absence  of  phosphates  may  be  taken 
as  characteristic  of  this  latex  (see  also  this  J.,  1907, 
1020 — 1021).  Magnesium  is  probably  present  as  malate, 
and  potassium  largely  as  chloride.  It  is  improbable 
that  tannic  acid  is  present  in  the  latex,  as  affirmed  by 
Terry  (lor.  tit.),  but  there  is  some  evidence  of  the  presence 
of  a  substance  of  gluoosida]  nature.  No  evidence  of  the 
presence   of   pentoses   has    been   obtained. — E.  W.  L. 

Kariti  Gutta  ;  The  so-called from  Sierra  Leone.     D. 

Spence.     Quart.   J.   Inst.   Comm.   Research  in  Tropics, 

Liverpool  Univ.,  1908.  3,  (il— 63. 
The  sample  examined  formed  a  hard,  almost  brittle 
mass,  of  a  dark  brownish  colour  outside,  lighter  inside, 
and  containing  bark  and  vegetable  impurities  ;  it  appeared 
to  be  identical  with  the  product  Karite  gutta  obtained 
from  the  latex  of  liutyrospermum  Parkii.  The  mass 
became  sticky  and  soft  when  held  in  the  hand  for  some 
time,  and  on  comparison  with  a  sample  of  true  gutta- 
percha containing  78  per  cent,  of  gutta,  by  gradually 
heating  the  two  samples  in  water,  the  following  principal 
differences  were  noted :  The  true  gutta  showed  the 
first  signs  of  becoming  plastic  at  55°  C.  and  did  not 
become  sticky  even  at  75°  C,  whereas  the  product  under 
examination  became  plastic  even  at  35°  C,  and  at  55°  C. 
became  somewhat  sticky,  being  very  soft  and  sticky 
at  73"  C.  Approximate  analysis  of  the  raw,  dry  product 
gave  the  following  figures  :  Gutta,  18-4  ;  resins  (acetone 
extract),  75- 7  ;  ash  (Ca,  Mg  and  K  largely,  traces  of  Fe, 
Al,  S03 ;  no  CI  or  P04),  TO  ;  and  insoluble,  5-6  per  cent. 
The  insoluble  portion  contained  IT  13  per  cent,  of  nitrogen, 
and  is  regarded  by  the  author  as  vegetable  protein  largely, 
analogous  to  the  insoluble  constituent  of  india-rubber. 
The  resins  are  hard,  dry  and  amorphous,  and  gave 
cinnamic  acid  on  saponification.  The  gutta  has  a  greater 
resemblance  to  caoutchouc  than  to  true  gutta,  being  more 
or  less  elastic  at  ordinary  temperatures.  The  product 
appears  to  be  of  little  value  commercially  in  its  present 
state— E.  W.  L. 

Patent. 

Gumi     [caoutchouc,     gutta-percha,     etc.] ;       Process     and 

apparatus   for   extracting .     A.    Nodon.     Fr.    Pat. 

384,108,  Jan.  25,   1907. 

The  plants,  or  parts  of  plants,  are  finely  divided  and 
macerated  in  a  6  per  cent,  solution  of  sodium  hydroxide 
for  3  or  4  days.  Fermentation  takes  place  and  the 
woody  tissue,  resins,  etc.,  are  either  dissolved  or  broken 
up  so  that  the\'  can  be  removed  by  treating  the  mass 
with  water,  while  the  gums  remain  insoluble.  This 
washing  is  carried  out  on  sieves  and  the  agglomerated 
gums  are  then  pressed.  The  apparatus  consists  of  a 
pulveriser,  a  macerating  tank,  centrifugal  pump,  sieves, 
and  press. — W.  P.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Tannery  ;  Relation  of  the to  colloid  chemistry.       E. 

Stiasnv.     Z.  Chem.   Ind.  der  Kolloide,   1908,  2,  257— 

203. 
In  the  preparation  of  the  pet  it  is  pointed  out  that 
the  process  is  similar  for  all  leathers,  involving  the  removal 
of  the  hair  and  epidermis  and  the  conversion  of  the 
corium  into  a  very  powerfully  adsorptive  gel.  These 
changes  are  brought  about  by  soaking,  unhairing  and 
deliming  or  bating.  In  soaking,  the  skin  is  softened 
by  treatment  with  water  and  is  also  cleansed  from  blood 
and  dirt.  Unhairing  may  be  brought  about  by  sweating, 
liming,  or  painting.  Sweating  is  a  putrefactive  process 
in  which  the  hair  roots  and  softer  parts  of  the  epidermis 
are  attacked,  thus  making  possible  the  mechanical 
removal  of  all  epithelial  structures.  Liming  accomplishes 
the  same  with  the  assistance  of  the  chemical   action  of 


milk  of  lime.     The  chemical  action  may  be  strengthened 
by   raising   the   concentration   of   the   hydroxyl    ions   by 
the  addition   of  sodium   or   potassium   carbonate,   or  by 
using  also  sulphydrate  ions,  obtained  by  the  addition  of 
sodium  sulphide  to  the  lime  liquor  or  of    red  arsenic  to 
the  lime  in  slaking.     The  specific  influence  of  the  metallic 
ion  is   also   discussed.     Painting  is   used   when  the   hair 
(e.g.,   sheep  wool)  is  required  in  good  condition.     Lime 
paste)   with  or  without  sulphides,  is  applied  to  the  flesh 
side  of   the  skin  and  the  wool  pulled  out  when  sufficiently 
loose.     After    the    removal    of    the    hair    and    epidermis, 
further  treatment  with  lime  liquor  is  given  to  swell  and 
plump  the  fibres  and  to  cause  them  to  split  up  into  still 
finer  fibrils.     The  deliming  is  brought  about  by  treatment 
with  acids,  hydrochloric,  sulphuric,  formic,  acetic,  lactic, 
boric,   carbolic,    and  aromatic   sulphonic   acids   being   all 
employed.     The    skin    then    '*  falls,"    the    swelling    being 
reduced,  but  excess  of  acid  will  cause  another  swelling. 
Deliming  is   also   brought   about   by   treating   the   goods 
with    fermenting   infusions    of   dung ;    the    weak    organic 
acids  neutralise  the  lime  and  the  enzymes  cause  a  solution 
of  hide  substance,  thereby  making  possible  the  preparation 
of  a  soft  leather.     The  actual  tanning  process  is  divided 
into  vegetable,  mineral,  fat,  and  formaldehyde  tannages, 
in  all  of  which  (except  the  last)  the  tannin  substance  is 
adsorbed  by  the  pet  out  of    its  colloidal  solution,   and 
afterwards    changed    to    an    insoluble    form    (irreversible 
colloid).     The  laws  of  adsorption  are  reviewed,  and  it  is 
pointed  out  that  they  are  applicable  in  the  case  of  the 
tannage  of  pelt.      In  vegetable    tannages    the    solutions 
are  colloidal,  as  shown  by  molecular  weight  measurements, 
rates    of    diffusion,    and    other    physical    measurements. 
Although  the  different  vegetable  tannins  can  be  distin- 
guished both  physically  and  chemically,  the  choice  of  a 
special  tannage  for  any  desired  variety  of  leather  is  so 
far  only  empirically  determined.     For  the  early  tanning 
liquors,    however,    the    more    quickly    diffusing    and   less 
quickly     precipitating      tannins     are     employed,     whilst 
those    which    are    easily    adsorbed    are    reserved   for   the 
later    stages.      As    moreover    an    approximation    to    the 
crystalloidal    condition    is    obtained    in    dilute    solution, 
such  solutions  are  used  in  the  early  stages  of    tanning 
and  stronger  infusions  for  later  stages.     The  tanning  is 
divided  into  two  parts,   the   conversion  of  the  hydrosol 
into   the   hydrogel    by   the   skin,    due   probably   to   both 
its  colloidal  and  fibrous  nature,  and  also  further  changes 
in  the  chemical  nature  of  the  adsorbed  tannin,  involving 
possibly  oxidation,  dehydration  (phlobaphene  formation) 
and    polymerisation.     In    mineral    tannages    those    salts 
may  be  employed  which  in  aqueous  solutions  are  hydrolysed 
into  colloidal  basic  salts  and  free  acid.     This  is  especially 
the  case  with  the  salts  of  chromium,  aluminium  and  iron. 
The  chrome  tannages,  which  are  commercially  the  most 
important,    include    one-ba  h    and    two-bath    processes. 
In   the  one-bath   process   a  solution   of   chr  me   ah  m   is 
made    basic    by    the    addition    of    alkali    (or    potassium 
bichromate  is  appropriately  reduced)  and  the  pelt  placed 
in    this    infusion.     The    weakly    basic    chromium    salt    is 
then   decomposed   by   the   skin  into  free   acid,   which  is 
quickly  adsorbed  (reversibly),  and  into  a  still  more  basic 
salt  which  is   also   adsorbed   and   converted   into   a   gel, 
hence  making  the  tannage  irreversible.     By  washing  in 
water  after  tannage  and  also  in  solutions  of  weak  alkalis 
(borax,    sodium    phosphate,    etc.),    the   adsorbed   acid   is 
neutralised    and    eliminated.     The    two-bath    process    is 
more   complicated   in   that   the    basic   chromium    salt   is 
formed  inside  the  skin  by  first  using  a  bath  of  potassium 
bichromate  and  acid,  and  afterwards  a  bath  of  sodium 
thiosulphate  and  acid.     The  difference  between  the  two 
processes  is  found  in   the  formation  and  adsorption   of 
free  sulphur  in  the  two-bath  process.     In  alum  tannages 
less   thoroughly   hydrolysed   and   therefore   less   colloidal 
solutions  are  used,   so  that  the  adsorption  is  reversible 
to  a  large  extent.     This  gives  rise  to  the  necessity  for 
"  ageing  "   alumed  leathers   by  keeping  th  m  in  the  dry 
state  in  order  to  permit  the  change  from  sol  into  gel. 
Iron  salts  on  the  other  hand  are  so  completely  hydrolysed 
that  their  power  of  diffusion  is  seriously  impaired  and 
the    colloidal    hydroxide    is    too    easily    precipitated,    so 
that  they  have  as  yet  no  practical  value.     A  fat  tannage 
often   follows   a   vegetable   or   mineral    tannage   (stuffing, 
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fat-liquoring),  but  purely  fat-tanned  leathers  are  obtained 
in  chamoising.  In  this  process  the  limed  pelt  is  stocked 
with  oil,  suspended,  and  allowed  to  heat  in  pile,  etc., 
until  the  colloid  fats  are  sufficiently  adsorbed  by  the 
hide  fibre,  on  which  they  become  changed  into  insoluble 
oxidation  products  and  thereby  make  the  tannage  irrever- 
sible. Formaldehyde  tannages  do  not  seem  to  find 
an  explanation  in  colloidal  precipitation  and  change. 
The  quantity  required  to  make  satisfactory  leather  is 
so  small,  the  amount  of  formaldehyde  adsorbed  by  other 
colloids  is  also  so  small  and  the  action  on  gelatin  and 
agar- agar  so  different  from  that  of  the  other  tannins, 
that  it  is  necessary  to  conceive  some  different  mode  of 
action,  possibly  a  direct  chemical  action,  but  the  experi- 
mental evidence  for  a  clearer  knowledge  is  not  yet  to 
hand.— H.  G.  B. 

Tanning   and   dyeing.     W.    Fahrion.     Chem.-Zeit.,    1908, 
32,  357—358. 

The  author  discusses  the  various  theories  of  the  tanning 
and  dyeing  processes.  He  concludes  that  in  both  cases, 
the  process  comprises  two  stages,  viz.,  first,  adsorption 
of  the  tannin  or  dyestuff  by  the  hide  substance  or  fibre 
respectively ;  and  secondly,  chemical  reaction  between 
the  hide  substance  and  the  tannin,  and  between  the  fibre 
and  the  dyestuff.— A.  S. 

Leather ;     Micrographic   study   of .     H.    Boulanger. 

Bull.  Soc.  d'Encour.,  1908,  110,  236—254. 

The  author  has  applied  the  methods  of  microscopic 
anatomy  to  the  study  of  hides,  skins,  and  leather.  He 
gives  a  description,  illustrated  by  microphotographs, 
of  the  microscopic  structure  of  sections  of  cow-hide, 
ox-hide,  and  buffalo-hide,  and  of  vegetable-tanned, 
leathers  prepared  from  them  and  from  calf-skin  and 
sheep-skin. — A.  S. 

Leather  ;  Book-binding from  Nigeria.     M.  Nierenstein. 

Quart.  J.  Tnst.  Comm.  Research  in  Tropics,  Liverpool 
Univ.,  1908,  3,  44—40. 

The  skin  examined  was  a  medium-sized  goat-skin, 
evidently  not  sufficiently  tanned,  a  fact  demonstrated 
by  boiling  a  piece  of  the  skin  with  acetic  acid,  when  a 
transparent  strip  of  pelt  could  be  seen.  The  following 
figures  were  obtained  on  analysis  :  water,  5- 72 ;  fat, 
10-06;  extractives,  6-54;  ash  (Al,  Na,  Mn,  Ca,  P04"', 
and  S04",  42-83  per  cent,  being  alumina),  5-91  ;  and 
insoluble,  7177  per  cent.  Only  1426  per  cent,  of 
nitrogen  was  present,  as  against  17-47  per  cent,  in  goat 
pelt.  The  tannin  present  appeared  to  be  a  pyrogallol 
tannin,  but  some  catechol  tannin  was  also  detected. 
The  author  makes  a  number  of  suggestions  as  to  possible 
improvements  in  the  production  of  Nigerian  leather ; 
catechol  tannins  should  be  avoided  in  the  manufacture  of 
bookbinding  leather,  as  they  cause  "  red  decay  "  or 
BO-Called  "  rot."  Attention  should  also  be  paid  to  the 
camwood  industry  for  dyeing  purposes.  —  E.  W.  L. 

•Patents. 

Leather-dressing  from  sapped  or  exhausted  tanning  liquors; 

Process  for  making .     G.   W.   Childs,   New   York. 

U.S.  Pats.  882,489  and  882,490,  March  17,  1908. 

(1).  The  sapped  liquors  arc  neutralised  with  alkali  and 
concentrated  to  a-\sp.  gr.  of  1-05  to  1-3.  ftxeess  of  alkali 
may  be  used  and  tin-  precipitate  altered  "IT,  and  barium 

salts  may   be  added   to  remove  sulphates. 

(2).    Waste  tanning  liquors  are  mixed  with  active  tanning 
material  or  liquor,  and  concent  rated  to  a  sp.  gr,  of  I -05  to 

1-3.— II.  G.  I'.. 

Tan ni in/    extracts  ;     Process    for    decoio fixing .     C. 

Peuerlein.      ft.  Pat.  383,890,  Nov.   12.    1907.     Qadei 

Int.  Conv.,  Aug.  8,  1907. 
Tim  extracts  are  treated  with  salts-ox  chromium.     II.  G.  B. 

Tanning;     Process  of  mill  extracts  for       — .      .1.    I'.    Has 

rnussen.     I*V.  Pat.  384,080,  Nov.  Hi,  L907.     Under  Inf. 
Conv..  Nov.  26,  L906. 

FOUB  parts  by  Weight  of  cashew,  10  parts  of  aloes,  and 
25   parts  o!    sodium    hydroxide-   arc-  dissolved    ill    100   parts 


of  boiling  water.  Seventy-five  parts  of  alum  are  added,  and 
the  solution  is  then  diluted  with  hot  water  and  added  to 
the  water  in  the  tank  in  which  the  hides  have  already 
been  placed.  Sufficient  of  the  solution  must  be  added  to 
raise  the  density  of  the  whole  to  about  15°  B.  The 
hides  are  next  placed  in  a  dilute  sulphuric  acid  bath,  and 
then  treated  in  the  ordinary  way  in  baths  containing 
tannin.  The  preliminary  treatment  is  stated  to  shorten 
the  actual  tanning  process  to  about  70  days. — W.  P.  S. 

Olue    from     mineral-dressed    or     chrome-tanned    leather ; 

Process  for  the  extraction  of .     A.  R.  Weiss,  Hilchen- 

bach,  Germany.     U.S.  Pat.  882,481,  March  17,  1908. 

See  Eng.  Pat.  19,019  of  1907  ;  this  J.,  1908,  82— T.  F.  B. 


XV.— MANURES,  &c. 

Poisonous  insecticides  [in  agriculture].  The  Petroleum 
insecticide.  Spray  apparatus,  etc.  Jos.  Barsacq. 
Bull.  Soc.  d' Encouragement,  1908,  110,  368—392. 

Illustrated  monograph,  subdivided  as  follows : — 
General  considerations.  Arsenical  compounds.  Paris 
Green,  Schweinfurt  Green  (Copper  arseniate).  Lead 
arsenite  ("  Gypsine  "  ).  Barium  chloride.  Spraying 
poisonous  liquids.  Spraying  Apparatus.  Practical 
utilisation  of  petroleum  as  insecticide. 

Patent. 

Fertiliser  containing  phosphorus  ;    Manufacture  of . 

C.  N.  Riiber,     Fr.  Pat.   383,779,  Nov.  9,   1907. 

This  process  consists  in  electrolysing  alkali  chlorides  for 
the  production  of  alkali  metals,  caustic  alkalis  or  alkali 
carbonates  or  bicarbonates,  the  chlorine  obtained  at  the 
same  time  being  converted  into  hydrochloric  acid  by 
combining  it  with  the  hydrogen  formed  during  the  electro- 
lysis. The  hydrochloric  acid  is  then  used  to  dissolve 
phosphates,  more  especially  those  of  mineral  origin  which 
cannot  be  employed  as  fertilisers  owing  to  the  other 
substances  present.  On  adding  lime  or  calcium  carbonate 
to  the  solution,  calcium  phosphate  is  precipitated  as  a 
fine  powder  readily  assimilable  by  plants,  whilst  calcium 
chloride  remains  in  solution. — -T.  H.  P. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Sugar  precipitated  with  the  aid  of  gypsum.      (1.    Kassner. 

Ber.  pharm.  Ges.,  17,  243—50. 
The  author  describes  a  double  saccharate  of  the  com- 
position, C12H22Gn»2CaO;CaS()4,  which  forms  micro- 
scopical needle-shaped  crystals  with  difficulty  soluble  in 
water.  He  suggests  its  use  in  the  technical  separation  of 
sugar  from  the  accompanying  salts  in  impure  sugar 
solutions  and  gives  data  for  the  conditions  under  which 
the  salt  can  be  made  to  separate  from  pure  and  highly 
contaminated  sugar  solutions.  From  0-5  grni.-mol.  of  cane 
sugar  (171  grins.)  and  the  corresponding  molecular  amounts 
of  calcium  hydroxide  and  sulphate  to  form  the  double 
saccharate,  in  2.5.1.  of  water,  the  precipitate  formed 
after  2  days,  contained  60-3  per  cent,  of  the  total  sugar 
present.  From  beet  sugar  juice,  (obtained  by  pressing), 
containing  about  10  per  cent,  of  sugar,  the  precipitated 
saccharate  removed  about  50  per  cent,  of  the  dissolved 
sugar. 

I:' I  eel  roh/sis  iii  the  sugar  series.     ( '.    Neuberg.      Biochem. 
Zeits.,   L908,  7,  527—528. 

Tin  author  succeeded  in  obtaining  ef-arabinose  from 
rf-gluconic  acid  by  applying  to  the  latter,  the  method  used 

by  Kolhe  for  the  electro-synthesis  of  ethane.  In  a  similar 
manner  /  eryihiose  can  lie  obtained  from  l-arabonic  acid, 
/-glyceric      aldehyde      from      I  -eryl  luonie      acid,      glycollie 

aldehyde   from    »-glyceric   acid,   and    formaldehyde   from 

glycoilie  acid.      The  effect   of  electrolysis  can   lie  expressed 

by     the     formula  ;      cil.,oil(CII.(>ll),('ll.<>   H.COOB 

-►  CH20H(0H.0H)*.0H0.  Ketone-aoids  of  the  genera] 
formula.     CH2OH(CH.OH)*CO.COOH,     are     apparently 


ol.  x^VIl.,  *l>-  5.] 
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formed  is  by-products  during  the  electrolysis.  The 
electrolytic  method  of  decomposition  was  also  applied 
to  the  carboxylio  acids  of  disaccharides.  Melibionie  aeid 
in  this  way  yielded  a  reducing  BUgar  containing  11  atoms 
of  carbon.  Of  dtcarbozyhc  acids,  saccharic  acid  yielded 
tartaric  aeid  dialdehyde,  whilst  tartaric  aeid  pave  glyoxal. 
From  serin  and  isoserin  suhstanees  were  obtained  which 
on  treatment  with  »-nitrophenylhydrazine  gave  the 
corresponding  osasone  of  glycollic  aldehyde. — A.  S. 

Starch    granule;     Composition    of    the .      Z.  Gatin- 

Gruiewska    and    L    Maquenne.       Compt.    rend.,    1908, 
146.  540—645. 

A  MKTiion  by  which  the  amylose  of  starch  may  be 
separated  from  amvlopectin  is  given  as  follows  bv  Gatin- 
Gruzewska.  (See  also  Conipt.  rend.  Soe.  Biol..  1908,  64, 
ITS.)  It  consists  in  adding  to  a  3  per  cent,  paste  of 
jiotato  starch,  a  quarter  of  its  volume  of  a  hot  40  per 
cent,  solution  of  potassium  or  sodium  carbonate,  and 
treating  the  mixture  with  one-third  of  its  volume  of 
95  |>er  cent,  alcohol.  The  filamentous  precipitate  of 
amvlopectin  produced,  is  washed,  caused  to  swell  in 
water,  neutralised,  and  purified  by  dialysis  or  decanta- 
tion.  From  the  mother-honors  from  the  first  precipitate, 
a  certain  quantity  of  amylose  can  be  separated.  The 
following  method  which  enables  the  two  substances 
to  be  separated  almost  in  the  natural  state,  is  also 
recommended.  It  depends  on  the  fact  that  when 
starch  is  treated  with  dilute  solutions  of  alkalis,  the 
envelopes  consisting  of  amylopectin  swell  up  and  the 
contained  substance  attracts  water  and  dissolves  rapidly. 
The  envelope  bursts  under  the  osmotic  pressure  set  up,  and 
the  contained  substance  diffuses  out.  The  operation  is 
completed  by  neutralising,  which  makes  the  envelopes 
contract.  Thus  to  lOgrms.  of  potato  starch,  500  c.c.  of  a 
1  per  cent,  solution  of  sodium  carbonate  are  added,  the 
mixture  made  up  to  1  litre,  neutralised  with  acetic  acid, 
an  equal  volume  of  water  added,  and  the  liquid  allowed 
to  stand  for  24  hours.  Amylopectin  is  found  in  the  form 
of  empty  sacs  at  the  bottom  of  the  vessel ;  the  amylose 
is  in  solution.  The  two  substances  are  separated  and 
purified.  The  amylose  is  stained  a  clear  blue  with  iodine, 
and  the  amylopectin  is  stained  violet-blue.  Amylopectin 
is  a  mucilaginous  body  having  ail  the  characters  of  starch 
except  that  of  breaking  down  on  heating.  It  appears 
to  be  allied  to  glycogen.  It  forms  from  40 — 45  per  cent. 
of  the  total  weight  of  the  starch.  Amylose  or  pure  soluble 
starch  is  a  collection  of  substances  in  different  states  of 
condensation  and  perhaps  of  hydration.  The  less  dense 
portions  are  soluble  in  cold  water.  Solutions  prepared  by 
means  of  alkalis  are  stable,  whilst  those  obtained  by  the 
action  of  heat  are  less  so  and  break  down  rapidly. 

In  a  note  on  the  work  of  Gatin-Gruzewska,  Maquenne 
points  out  that  the  similarity  in  the  colouring  observed 
when  amylose  and  amylopectin  are  treated  with  iodine 
suggests  a  structural  relation  between  the  two  bodies, 
and  that  amylopectin  is  composed  of  a  series  of  related 
bodies  as  is  amylose.  It  would  seem  that  no  sharp  line 
of  demarcation  exists  between  the  slightly  soluble  members 
of  the  amylose  sroup  and  the  less  resistant  members 
of  the  amylopectin  series.  Starch  paste  unless  super- 
heated does  not  form  a  true  colloid,  as  amylose  dissolves 
while  amylopectin  forms  fragments  of  material  which  are 
remarkably  stable.  In  boiling  water  or  not  too  strong 
alkaline  solutions,  these  fragments  seem  to  disappear,  as 
their  refractive  index  is  that  of  the  liquid,  but  they  preserve 
their  shape  and  may  be  recognised,  after  the  addition  of 
iodine,  under  low  powers.  If  a  substance  really  exists  as  a 
colloid  in  starch  paste  this  should  be  a  third  substance, 
neither  amylose  nor  amylopectin.  Such  considerations 
ilo  not  apply  to  starch  paste  prepared  under  pressure. 
Here   the   amylopectin    has    lost    its    organised   form    by 

fmrtial  hydrolysis,  and  the  colloid  then  appearing  is 
ormed  of  dextrins  representing  the  ultimate  products 
of  disaggregation.  Finally  if  starch  be  boiled  with  a 
concentrated  solution  of  sodium  citrate  or  sulphate,  and 
the  liquid  be  filtered,  the  clear  part  is  rich  in  amylose 
and  the  insoluble  part  in  amylopectin.  If  this  treatment 
be  repeated  three  or  four  times,  the  clear  liquid  is  found 
to  <  ontain  amylose  equal  in  weight  to  00  per  cent,  of  the 
original  starch.     The  insoluble  residue    consists  of    the 


open  sacs  noted  by  Gatin-Cruzcwska.  These  consist 
of  amylopectin  containing  an  unknown  amount  of  amylose 
insoluble  in  boiling  water.  The  same  results  arc  obtained 
with  lime  water.  —  J.  W.  G. 

Patents. 

Sugar;  Mann  fart  it  re  of  refinable  — ■ — ■  from  materials 
containing  starch  or  cellulose.  B.  Hafncr  and  F.  Krist. 
Ft.  Pat.  383,776,  Nov.  9,  1907. 

The  starchy  or  cellulosic  material  is  mixed  with  water 
and  the  mixture  submitted,  at  a  pressure  of  not  less  than 
two  atmospheres  and  a  temperature  above  100°  C,  to  the 
action  of  an  electric  current. — T.  H.  P. 

Sugar ;     Capillary    refining    process    for .     J.    Ost. 

Fr.   Pat.   384,024,   Nov.    11,    1907.     Under  Int.   Conv., 
Nov.  15,  1906. 

See  Eng.  Pat.  25,860  of  1906  ;   this  J.,  1908,  32.— T.  F.  B. 

Starch ;     Soluble .     Farbenfabr.     vorm.     F.     Bayer 

und  Co.     Fr.  Pat.  383,902,  Nov.  13,  1907.     Under  Int. 
Conv.,  March  5,  1907. 

Starch  is  treated  with  a  small  amount  of  a  mineral  aeid 
in  presence  of  acetic  acid,  hv  which  means  it  is  rendered 
soluble  in  hot  water,  probably  owing  to  its  conversion  into 
an  acetyl-derivative. — T.  H.  P. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Yeasts  :  Influence  of  meal  and  other  nitrogenous  materials, 

salts  and  acids  on  the  life  and  fermenting  power  of 

in  distilled  water  with  sucrose  and  in  worts.  W.  Henne, 
berg.  Woch.  f.  Brau.,  1908,  25,  77—81,  99—104- 
118—123,  138—141,  161—164. 

The  author  has  carried  out  an  extensive  series  of  experi- 
ments which  show  that  rye-  or>  wheat-meal,  egg  albumin 
peptone,  lecithin  and  inorganic  ammonium  salts  exhibit 
striking    similarities    in    their    action    on    yeasts.     These 
substances    are  :     (1)    non-poisonous    to   yeasts   in    pure, 
distilled  water  ;    (2)   more  or  less  poisonous  in  distilled 
water    in    presence    of    sucrose ;    (3)    non- poisonous     in 
supply  water ;     (4)   non-poisonous    in    sucrose  solutions, 
if  calcium  salts,  carbonates  or  bases  are  present  in  small 
amounts  or  other   salts  (such    as   acid    potassium   phos- 
phate,   magnesium    sulphate,   sodium    sulphide,     sodium 
formate  or  potassium  sulphate)  in  higher  concentrations  ; 
(5)  of  great  nutritive  value  in  presence  of  the  substances 
mentioned  under  (4).     Further,   rye-  or  wheat-meal,  egg 
albumin,    peptone,    ammonium    citrate    and    ammonium 
oxalate  have  a  much  more  powerful  poisonous  action  on 
bottom-fermenting    beer    yeasts    than  on  top-fermenting 
distillery    yeasts ;     this    is    also    the    case    with    lecithin, 
though  in  a  less  marked  degree.     The  inorganic  ammonium 
salts  have  an  approximately  equal  poisonous  action  on 
both  kinds  of  yeast.     Under  ordinary  conditions,  these 
nitrogenous  substances  form  excellent  nutrient  materials 
for  yeasts,  their  injurious  action  only  appearing  in  the 
absence  of  certain  salts,  which  are  more  especially  com- 
pounds  capable   of   neutralising   acids.     The   other   salts 
able   to   annul   this  injurious   action   of   the   nitrogenous 
substances  comprise  all  the  calcium  salts  with  the  excep- 
tion of  the  oxalate  and,  in  much  greater  concentrations, 
magnesium    sulphate,    ammonium    sulphate,    potassium 
phosphate,    etc.  ;     the    experiments    show    that    calcium 
and  certain  other  salts  are  capable  of  acting    to    some 
extent,  on  acids  in  such  a  way  as  to  render  them  less  harm- 
ful to  the  yeast.     It  must,  therefore,  be  assumed  that  the 
nitrogenous  compounds  give  rise,  in  the  interior  of  the 
cells,  to  free  acids,  which,  under  normal  conditions,  are 
immediately  rendered  innocuous  by  the  above-mentioned 
salts  ;  if  such  salts  are  lacking,  the  acids  exert  a  poisonous 
action   on   the   cells.     In   the   case   of   ammonium   salts, 
these  must  undergo  decomposition  in  order  to  take  part 
in  the  formation  of  proteins,  the  acid  of  the  ammonium 
salt  being  liberated  ;  if,  therefore,  this  acid  has  a  poisonous 
action  on  yeast,  the  corresponding  ammonium  salt  will 
have    a    similar    action.      Similarly,    lecithin    owes    its 
poisonous  action  to  the  phosphoric  acid  set  free.     Experi- 
ments on   the  length  of  time  required  by  the  different 
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nitrogenous  substances  to  act  on  yeast,  show  that  the 
soluble  proteins  are  the  most  rapidly  assimilate  and 
decomposed  by  the  yeast,  the  action  being  slower  for 
ammonium  salts  ;  the  rapidity  with  which  yeast  dies 
under  the  action  of  rye-  or  wheat- meal  is  possibly  due 
to  the  large  quantities  of  nuclein  substances  present. 
Distillery  yeasts  are  considerably  more  resistant  to  the 
action  of  acids  than  are  bottom-fermenting  beer  yeasts. 
The  remarkable  fact  that  small  quantities  of  ammonium 
salts  exert  a  greater  injurious  effect  than  larger  quantities 
is  possibly  due  to  the  more  rapid  assimilation  of  the  smaller 
amounts  by  the  yeast  cells  ;  perhaps  also  the  harmful 
action  of  distilled  water  is  reduced  when  larger  quantities 
of  salts  are  present. — T.  H.  P. 

Yeast ;    Sugar  formation  and  other  fermentations  in 

E.  Salkowski.  Z.  physiol.  Chem.,  1908,  54,  398—405. 
Chem.  Zentr.,  1908,  1,  1309—1310. 
The  laevo-rotation  of  the  filtrate  from  autolysed  yeast 
(see  Z.  physiol.  Chem.,  13,  50)  is  due  to  the  presence  of 
leucine,  and  not  as  the  author  originally  believed,  to  a 
Isevo-rotatory  sugar.  The  liquid  does  not  contain  lsevu- 
lose,  but  dextrose,  yeast  gum,  a  dextrin,  pentoses,  purine 
bases,  tyrosine,  lysine,  leucine,  peptone,  and  succinic  acid 
are  present.  The  dextrose  was  identified  by  means  of  its 
diphenylhydrazone. — A.  S. 

Invertase     of     yeast ;      Adsorption     affinities     of . 

L.  Michaelis.  Biochem.  Zeits.,  19.18,  7,  488—492. 
A  solution  of  invertase  prepared  by  grinding  yeast 
with  sand  and  shaking  for  some  hours  with  chloroform 
water,  was  treated  with  various  colloids.  By  electro- 
positive colloids,  such  as  colloidal  iron  oxide  solution 
and  alumina  hydrogel,  the  invertase  was  completely 
adsorbed  from  solution,  the  liquid  after  filtering  being 
without  action  on  sucrose.  On  the  other  hand,  after- 
treatment  with  electro-negative  colloids,  such  as  kaolin, 
mastic,  and  arsenic  sulphide,  the  ferment  solution  has 
practically  the  same  inverting  power  on  sucrose  as  before. 
Invertase  must  therefore*  be  regarded  as  an  electro- 
negative colloid.  The  adsorption-compounds  of  invertase 
with  iron  oxide  and  aluminium  hydroxide  are  capable 
of  inverting  sucrose.  The  colloidal  properties  of  invertase 
{e.g.,  the  formation  of  adsorption  compounds)  can  be 
utilised  for  its  separation  from  albuminous  substances. 
For  example  a  solution  containing  invertase  and  albumin, 
after  shaking  with  kaolin,  yields  a  filtrate  free  from 
albumin,  but  containing  practically  the  whole  of  the 
invertase. — A.  S. 

Acetic   fermentation ;    Formation  of  aldehydic   or   Icetonic 

substances   during .     K.    Famsteiner.     Z.    Unters. 

Nahr.  Genussm.,  1908,  15,  321—326. 
It  is  shown  that  all  solutions  which  have  undergone  more 
or  less  complete  acetic  fermentation  contain  a  volatile, 
neutral  substance  which  reduces  Fehling's  solution.  In 
its  physical  properties,  and  in  its  behaviour  towards 
Fehling's  solution  and  sulphurous  acid,  the  substance 
resembles  acetol  ;  it  differs  from  acetol  in  that  its  osazone 
melts  at  243°  ('.,  whilst  acetol  osazone  melts  at  145°  C. 
Besides  the  osazone,  an  oily  body  is  obtained  on  treating 
,i  solution  of  the  substance  with  phenylhvdrazine,  showing 
that  other  compounds  are  present  in  addition  to  the  one 
resembling  acetol.      (See  also  this  J.,  1901,  944.)— W.  P.  S. 

Alcohol  >nid  water  ;    Refractive  power  of  mixtures  of . 

A.  Doroszewskt  and  S.  Dworzanczyk.  J.  Russ.  Phys.- 
Chem.  Ges.,  1908,  40,  101—125.  Chem.  Zentr.,  1908, 
1,   1375— 1377. 

A  table  is  given  shoving  the  refractive  indices  of  mixtures 

of    alcohol    and     water    as    determined     by     means    of    the 

Zeiss  immersion  refraetometer  at  temperatures  of  17-5°, 
20°,  22  and  24  < '.  respectively,  together  with  the  corre- 
sponding temperature-coefficients.-  A.  S. 

I'VI'KNT. 

Peat ;    Treatment  <>f  for  the  production  of  alcoholic 

and  other  product*.  (I.  ||.  Lake.  London.  From 
<■•     J.      L.      I'radel.     Aubervilliers,     France.       Eng,     Pat. 

5128,  Mar.  2.  1907. 
Foub  hundred  kilos,   of  dry   peat    about    22   hectolitres 
of  water,  and  24  kilos,  of  sulphuric  acid  (">3    B.)  are  heated 


by  means  of  steam,  in  a  digester,  for  40  minutes  under  "  a 
pressure  of  3  kilos."  The  contents  of  the  digester  are  then 
run  off,   neutralised  with  calcium   carbonate,   and  cooled 
to    35*   C.     The    acidity    of    the    product    is    "  regulated 
so  as  to  comprise  about  3  grms.  of  free  acid  per  litre," 
and  the  whole  is  then  allowed  to  ferment,  yeast  obtained 
from  the  berries  growing  on  peat  bogs  being  used.     The 
liquid  is  next  distilled.     Instead  of  the  water  used  in  the 
first  digestion,  a  corresponding  quantity  of  the  fermented 
liquid   may   be   employed ;     in   this   case,   less   sulphuric 
acid,  namely  17-4  kilos.,  is  added,  and  the  vapours  which 
contain   alcohol   are   allowed    to   escape    through   a   con- 
denser, as  the  pressure  in  the  digester  increases.     After 
the   fermentation    of    the    material    when    it    leaves    the 
digester,  22  hectolitres  of  fermented  liquid  collected  by 
decantation,  and  used  for  treating  a  fresh  charge  of  peat, 
are  deducted.     The  remainder  left  in  the  tank  is  distilled, 
and    the   residue,    consisting   of   cellulose,    yeast,   etc.,    is 
subjected  to  dry  distillation,  the  products  being  collected. 
"  Bog  mud,"  consisting  of  calcium  carbonate,  sand,  clay, 
phosphates,    nitrogenous    matter,   etc.,    may   be   used   for 
neutralising  the  digested  peat — W.  P.  S. 


XVIII.— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

(A.)— FOODS. 

Sulphuretted    hydrogen ;     Formation    of on    heating 

milk.     E.    Fynn.     Z.    Fleisch-   u.    Milchhyg.,    1908,    18, 
180—182.     Chem.  Zentr.,   1908,  1,   1312. 

The  author's  experiments  show  that  the  formation  of 
hydrogen  sulphide  occurs  with  some  milks  but  not  with 
others.  The  phenomenon  does  not  appear  to  be  due 
to  the  casein,  since  amphoteric  solutions  of  casein  yielded 
no  hydrogen  sulphide  on  heating  at  100°  or  120°  C.  If 
the  precipitate  obtained  by  adding  acetic  acid  to  milk, 
be  extracted  with  cold  95  per  cent,  alcohol,  only  the  portion 
soluble  in  alcohol  evolves  hydrogen  sulphide  on  heating. 
The  occurrence  of  free  sulphur  in  sterilised  milk  is  pro- 
bably to  be  traced  to  the  formation  of  hydrogen  sulphide 
during  sterilisation. — A.  S. 

Caseins ;      Composition     of    different .     F.     Tang!. 

Pfliiger's  Arch.  d.  Phvsiol.,  1908,  121,  534—549.     Chem. 
Zentr.,  1908,  1,  1288. 

From  the  mean  results  of  a  number  of  analyses,  the 
percentage  composition  of  caseins  from  different  sources 
is  given  in  the  following  table  :  — 


Casein  from  : 

C. 

H. 

S 

P. 

N. 

O. 

Cow's  milk  . . 

52-69 

681 

0-832 

0-877 

15-65 

23-141 

Muffalo's  milk 

52-88 

7-81 

0-833 

0-773 

15-78 

21-925 

Sheep's  milk 

52-92 

7-05 

0-717 

0-809 

15-71 

22-794 

(ioat's  milk  . 

52-90 

6-86 

0-700 

0-760 

15-48 

28*800 

Mare's  milk  . 

52-36 

7-09 

0-528 

0-877 

16-44 

22-705 

Asses'  milk  . 

52-57 

7-01 

0-588 

1-057 

1 

16-28 

22-495 

— A.  S. 


Patents. 


Hakim/  powder.     .1.  H.  Hooker,   Buckingham,  and  W.  H. 
Thew,   London.     Eng.  Pat.  53,  Jan.   1,  1907. 

.Mll.K  powder  is  used,  wholly  Or  partly,  in  place  of  starchy 
ingredients  in  the  baking  powder.  For  instance,  t  lie 
latter  may  consist  of  tartaric  acid,  20  parts;  sodium 
bicarbonate,  2f>  parts  ;  milk  powder.  54  parts  ;  moisture. 
I  part.  The  milk  powder  employed  is  preferably  pre- 
pared from  separated  milk,  and  the  best  results  arc 
obtained   by  evaporating  the   milk  at   a   temperature  "I 

50°  to  (>()'  ( '.  under  reduced  pressure  and  adding  the 
sodium  bicarbonate,  or  a  portion  thereof,  before  t  la- 
milk  is  completely  dry.  The  drying  is  then  continued, 
the  product  is  finely  ground,  and  added  to  the  other 
ingredients  of  the  baking  powder.  If  any  starch  is  used, 
it    is  also  Added   t"  the  scmi-drv   milk. —  \V.  P.  S. 
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Liquid*    [mineral    water*];     Method    and    apparatus    for 

arrating   and    earbonating .     R.    B.    Clark,    Rhyl, 

Flintshire.  Eng.  Pat.  9460,  Apr.  23,  1907. 
Wvtkk  and  a  "  mineralising  agent  "'  are  admitted  through 
separate  pipes  into  a  wide  vertical  tube,  tilled  with 
granulated  material,  such  as  augite,  and  connected  at 
its  lower  end  with  a  gas  cylinder  charged  witli  carbon 
dioxide  under  high  pressure.  When  the  tap  of  the  gas 
cylinder  is  turned  on.  the  water  is  forced  upwards  by  the 
gas  through  a  non-return  valve  at  the  top  of  the  tube 
into  a  storage  cylinder  until  the  pressure  rises  to  the 
height  under  which  the  bottling  operation  is  to  be  carried 
on.  As  the  liquid  is  withdrawn  from  this  storage  cylinder, 
more  water  and  gas  are  forced  automatically  into  it. 
The  pressure  of  the  gas  carries  the  water,  etc.,  past  the 
non-return  valve  in  a  manner  resembling  that  of  an 
injector. — W.  P.  S. 

Butter  fat ;  Process  of  obtaining  — — .  P.  M.  Justice, 
London.  From  H.  D.  Cooke,  Monmouth  Beach,  N.J., 
U.S.A.  Eng.  Pat.  28,024,  Dec.  19.  1907. 
The  process  relates  to  the  production  of  butter  fat 
directly  from  milk.  The  milk  is  first  passed  in  the  form 
of  a  thin  layer  between  two  discs  rotating  in  opposite 
directions,  in  order  to  rupture  the  coatings  of  the  fat 
globules.  The  milk  is  then  heated,  and  the  fat  rising 
to  the  surface  is  removed.  If  desired,  the  fat  may  be 
washed  with  hot  water  to  remove  any  salts  or  other 
soluble  substances. — W.  P.  S. 

Butter,    oils,    etc.  ;     Renovating .     W.     F.     Jensen, 

Lincoln,  Nebr.     U.S.  Pat.  881,929,  March  17,   1908. 

The  butter  is  first  melted,  and  impurities  removed  by 
skimming  and  sedimentation.  It  is  then  washed  with 
pure  water,  or  warm  water,  without  chemicals  or  salt, 
and  afterwards  withdrawn.  The  melted  butter  is  aerated, 
without  forming  an  emulsion,  in  the  absence  of  chemicals 
or  salt,  and  without  the  addition  of  skim  milk,  butter- 
milk, whey,  or  their  equivalents.  Ripened  skim  milk, 
or  its  equivalent,  is  then  added  "during  mild  agitation 
to  mix  the  same  but  without  aeration  to  form  an  emul- 
sion," and  finally  the  product  is  allowed  to  crystallise, 
ripened  and  churned.  —  B.  X. 

Butter  ;     Method   for   detecting   adulteration   of .     L. 

Pink.     Ger  Pat.  192,919,  Aug.  28,  1906. 

The  butter  is  shaken  with  distilled  water  at  about  60°  C, 
and  after  allowing  to  settle,  the  degree  of  transparency 
of  the  lower  aqueous  layer  is  observed  by  means  of  test 
sheets  of  manuscript  or  print.  It  is  stated  that  the 
addition  of  even  small  quantities  of  margarine  or  cocoanut 
oil  to  butter  considerably  increases  the  degree  of  trans- 
parency of  the  aqueous  layer. — A.  S. 

Ffour  and  other  grain  products  ;    Apparatus  and  process 

for   bleaching  and   ageing ,    and   [nitric   oxide]   gas 

generator.  F.  Mears,  Minneapolis,  and  J.  Craig, 
Princeton,  Minn.,  Assignors  to  Hygienic  Refiner  Co., 
Princeton.  Minn.  U.S.  Pats.  882,526,  882,527,  and 
882,528,   Mar.    17,    1908. 

(1).  The  apparatus  consists  of  a  nitric  oxide  generator 
and  a  closed  vessel  in  which  the  flour  is  treated  with  the 
gas.  The  flour  falls  by  gravity  into  the  closed  vessel, 
and  a  device  is  provided  for  scattering  the  flour  through 
the  vessel.  (2).  The  flour  or  other  grain  product  is 
subjected  to  the  action  of  nitric  oxide.  (3).  A  vessel 
containing  acid  is  surmounted  by  a  small  collecting 
chamber  for  the  nitric  oxide  gas.  A  tube,  adjustably 
suspended  from  this  chamber,  supports  rods  of  a  suitable 
metal  and  allows  them  to  be  fed  gradually  into  the  acid. 

— W.  P.  S. 

Sice  flour  or  other  amylaceous  product  ;    Preparation  of 

in  a  highly  hygroscopic  form.     T.   Schliiter,  jun., 

and  H.  Paucksch.     Fr.  Pat.  383.943,  Xov.  15,  1907. 

The  rice  or  other  starchy  material  is  made  into  a  paste 
and  disaggregated  by  treatment  with  boiling  water,  either 
with  or  without  the  action  of  steam  pressure.  The  paste 
is  then  subjected  to  rapid  drying  by  spreading  it  out  in 


thin  layers  and  heating  to  a  temperature  slightly  above 
100°  C. ;  the  drying  may  or  may  not  be  carried  out  under 
reduced  pressure. — 'I1.  H.  P. 

Milk  and  dairy  products;    Process  for  the  determination 

0f  fai  in .     N.  Gerbers  Co.  m.   b.   H.     Ger.   Pat. 

192,767,  May  27,  1906. 
The  claim  is  for  the  use  of  ketones,  cither  alone  or  mixed 
with  aliphatic  alcohols,  as  solvents  for  the  fat. — A.  S. 

Albumoses  and  peptones  ;    Process  for  the  preparation  of 

digestible .     Chem.    Werke   vorm.    H.    Byk.     Ger. 

Pat.  192,840,  July  22,  1906. 
Horn,  hoofs,  nails,  feathers,  hair,  and  similar  substances 
containing  keratin,  or  products  containing  keratin  obtained 
therefrom,  are  heated  for  about  half  an  hour  at  60°  C. 
with  50-60  per  cent,  sulphuric  acid. — A.  S. 

(£.)— SANITATION  ;     WATER    PURIFICATION. 
Patents. 

Sand  filters.     J.  M.  K.  Pennink,  Amsterdam.     Eng.  Pat. 

21,647,  Sept,  30,  1907.     Under  Int.  Conv.,  Oct.  8,  1906. 

See  Fr.  Pat.  382,232  of  1907  ;  this  J.,  1908,  177.— T.  F.  B. 

Sewage  ;   Apparatus  for  separating  liquid  and  solid  matter 

in .     M.     Nadein,     St.     Petersburg.     Eng.     Pat. 

26,653,  Dec.  2,  1907. 
The  sewage  is  delivered  on  to  the  convex  surface  of  a 
vertical  curved  plate,  the  lower  edge  of  which  passes  over 
the  edge  of  a  tank,  a  narrow  space  being  left  between  the 
two.  The  liquid  portion  of  the  sewage  flows  over  the  sur- 
face of  the  plate  and  through  this  space  into  a  tank, 
whilst  the  solid  portions  are  stopped  at  the  edge  of  the 
tank  and  fall  into  a  separate  tank.  The  liquid  portion  is 
conducted  from  the  tank  through  a  channel  on  to  a 
water-wheel  and  thence  is  allowed  to  flow  away.  The 
motion  of  the  water-wheel  actuates  a  device  for  distri- 
buting peat  over  the  solid  matters  collected  in  the  second 
tank,  and  also  operates  a  revolving  shaft  in  contact  with 
the  edge  of  the  first  tank.  This  shaft  removes  pieces  of 
solid  matter,  such  as  paper,  etc.,  which  are  apt  to  clog 
the  narrow  slit  between  the  curved  plate  and  the  edge  of 
the  tank.  The  upper  part  of  the  plate  is  inclined  from  the 
middle  to  the  sides  to  cause  the  sewage  to  be  distributed 
uniformly  over   its  surface. — W.  P.  S. 

Sewage  ;    Process  for  the  biological  purification  of . 

A.  Vogelsang.  Fr.  Pat.  383,947,  Nov.  15,  1907. 
The  sewage  is  distributed  over  oxidising  beds  which  are 
aerated  by  means  of  a  current  of  air  introduced  below  the 
beds.  This  air  is  enriched  with  a  quantity  of  ozone 
sufficient  to  aid  the  oxidising  action  of  the  beds  but 
insufficient  to  have  an  injurious  action  on  the  organisms 
present. — W.  P.  S. 

(C.)— DISINFECTANTS. 

Poisonous  insecticides.     The  petroleum  insecticide.     Spray 
apparatus,   etc.     Jos.    Barsacq.     See  XV. 


XIX— PAPER,    PASTEBOARD,    &c. 

Blotting  papers  ;    Testing  the  absorbent  qualities  of . 

C.  Beadle  and  H.  P.  Stevens.     Papier-Zeit.,   1908,  33, 

910—911,  946—947,  987. 
The  authors  have  improved  the  apparatus  usually  em- 
ployed for  measuring  the  rise  of  water  in  vertically  sus- 
pended strips  of  blotting  paper.  Their  apparatus  which 
they  call  a  "  bibliometer,"  possesses  a  pointer,  corres- 
ponding with  the  zero  of  the  scale,  which  can  be  rapidly 
and  accurately  adjusted  so  as  to  touch  the  surface  of  the 
water  in  the  trough.  The  authors  have  observed  that  the 
rapidity  with  which  the  water  rises  in  the  strip  of  paper 
is  greatly  influenced  by  the  temperature  of  the  water, 
being  faster  at  higher  temperatures,  and  they  propose  a 
constant  temperature  of  15°  C.  for  the  test.  The  rise  of 
water  is  slightly  more  rapid  in  strips  cut  parallel  to  the 


418 


Cu  XX.— FINE  CHEMICALS,  ALKALOIDS,  ESSENTIAL  OILS,  &  EXTRACTS.     tApril 30, 19d8. 


machine  direction  of  the  paper  than  in  strips  cut  at  right 
angles  ;  the  mean  of  the  two  directions  should  therefore 
be  recorded.  Numbers  are  quoted  which  prove  that, 
in  ordinary  cases,  the  rapidity  of  the  rise  of  water  by 
capillary  action  is  proportional  to  the  volume-percentage 
of  air  spaces  in  the  paper,  as  calculated  from  its  apparent 
density.  Other  tests  with  blotting  papers  may  be  made 
with  Stephens'  blue-black  ink,  which  should  be  taken 
from  a  freshly  opened  bottle.  The  time  required  for  the 
absorption  of  1  c.c.  of  this  ink,  when  allowed  to  fall  drop 
by  drop  from  a  height  of  8  inches  on  one  spot  of  the  paper, 
may  be  determined.  The  result  of  this  test  will  depend 
on  the  thickness  as  well  as  on  the  porosity  of  the  paper, 
and  the  result  should  be  corrected  by  calculation  to  a 
standard  thickness  of  0-03  mm.  The  authors  are  of 
opinion  that  papers  which  require  more  than  1  second  for 
the  absorption  of  1  drop  of  ink  will  not  give  satisfactory 
results  in  actual  use.  The  percentage  by  weight  of  ink 
absorbed  by  strips  of  paper  immersed  in  an  excess  of  the 
liquid,  drained  off  and  weighed,  may  also  be  determined, 
and  these  strips,  after  drying,  may  again  be  submitted  to 
the  drop  test  in  order  to  ascertain  the  decrease  in  the  rate 
of  absorption  of  the  drops.  Good  blotting  papers  will 
absoib  about  twice  their  weight  of  ink.  Lastly,  the  ratio 
of  the  areas  of  the  non-absorbent  zones  of  the  dried  blots 
to  their  total  areas  (see  this  J.,  1908,  35),  will  also  give  an 
important  indication  of  the  quality  of  the  paper. — J.  F.  B. 

Celluloses  ;  Neiv  constants  for .     W.  Vieweg.     Chem.- 

Zeit.,  1908,  32,  329—330. 

It  is  found  that  cellulose  combines  with  different  quantities 
of  sodium  hydroxide  on  treatment  with  solutions  of  differ- 
ent concentrations.  The  maximum  quantity  entering 
into  combination  with  the  cellulose  fs  reached  with  a 
lb'  per  cent,  solution  of  sodium  hydroxide,  the  combining 
proportions  being  represented  in  this  case  by  the  formula, 
C12HigO10,NaOH.  The  author  proposes  that  the  amount 
of  sodium  hydroxide  which  100  grms.  of  cellulose  will 
combine  with  on  treatment  with  a  2  per  cent,  solution, 
should  be  known  as  the  "  degree  of  mercerisation  "  of 
the  cellulose  and  that  this  constant  be  used  as  a  test  for 
different  celluloses.  To  carry  out  the  test,  3  grms.  of 
dry  cotton  are  well  shaken  for  half  an  hour  with  200  c.c. 
of  a  2  per  cent,  solution  of  sodium  hydroxide,  and  50  c.c. 
of  the  solution  are  then  withdrawn  and  titrated  with 
N/2  acid.  From  the  difference  in  strength  of  the  solution 
before  and  after  the  action  on  the  cellulose,  the  "  degree  of 
mercerisation  "  can  be  calculated. — W.  S. 

Patent. 

Cellulose  ;     Method   and   apparatus   for    producing . 

A.  Muntzing,  Stockholm.      U.S.  Pat.  882,790,  March  24, 

I '.MIS. 

SEE  I'V.  Pat.  370,891  of  1907  ;  this  J.,  1907,  1027.— T.  F.  B. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS,   AND   EXTRACTS. 

Alkaloids  ;     Iron   double,   salts   of  the .      M.    Scholtz. 

\',<r.  (1.   pterin.  Ges.,  1908,  18,  44.     Chem.-Zeit.,  1908, 

32,  Rep.,  L66. 
When  a  solution  of  an  alkaloid  hydrochloride  is  treated 
with  ferric  chloride  and  concentrated  hydrochloric  acid, 
the  iron  double  salt  of  the  alkaloid  is  obtained,  generally 
as  a  precipitate.  The  Bait,  composed  of  I  molecule  of  the 
alkaloid  hydrochloride  with  I  molecule  of  ferric  chloride, 
Is  easily  purified  and  generally  crystallises  well,  the  colour 

Varying  from  light  yellow  to  dark  brownish  red.  Strych- 
nine hydrochloride  iron  chloride,  c2,H2:ii\2<)L,.H(  'l.KeCl.,, 
crystallises  in  brilliant  reddish-brown  hexagonal  needles 
which  decompose  at  260"  C.  Atropine  hydrochloride 
iron  chloride,  Ct7Hy8N03,HCl,Fe<  'l:,  t  IL<>."  crystallises 
.is  thin  light  yellow  plates,  melting  ai  l<>7  Mis  c.  The 
cocaine    sail    is    obtained    as    lighl    yellow    anhydrous 

crystals.  The  codeine  Salt  crystallises  with  2  moleeides  of 
Water  and  the  thebaine  salt  with  3  molecules.  —  W.  S. 


Belladonna ;     Alkaloidal    value   of   the   alcoholic   extract   of 

the  leaves  of ,  prepared  according  to  the  International 

formula,     J.     Warin.     J.     Pharm.     China.,     1908,     27, 
321—331. 
The    standard    suggested     at     the  International  Pharm- 
aceutical   Congress,    at     Brussels,    for     alcoholic     extract 
of    belladonna    leaves,    1*5    per    cent,    of    total    alkaloids, 
was  not  adopted,  since  the  published  results  of  investiga- 
tors   show   the    markedly    higher    figure    of   24   to   4    per 
cent.     Extracts  were  prepared  by  the  author  from  French, 
German,     Italian,     Belgian,     and     Austrian    leaves.     All 
these  gave  percentages  of  alkaloids  in  excess  of   1*5  per 
cent.,   except  that  from   Italian  leaves,   with   0319  and 
0932    per    cent.,    and    that    from    Austrian    leaves,    with 
1127   per  cent.     It  was  found  that  these  two  varieties 
were   not   pure    Atropa.   belladonna  leaves  ;     the   Austrian 
drug    was    mainly    composed    of    the    leaves    of    Scopola 
camiolica  ;     the    Italian    samples    were    adulterated    with 
the  leaves  of   Phytolacca  decanira.     A  large  quantity  of 
the  spurious  Austrian  drug  is  at  present  on  the  market. 
The    following    percentages    of    alkaloid    were    obtained 
from    the   extract    of   genuine   leaves    derived    from    the 
sources  indicated: — French,   3-162,  4-356;    cultivated  at 
Nielly,    4-058 ;     Ardennes,    wild,    2-455 ;     Somme,    wild, 
2-861;      German,     3-034;      Belgian,     1-666.     Cultivated 
plants  are  generally  richer  in  alkaloids  than  those  growing 
wild.     Leaves    collected    in    June    gave    an   extract   con- 
taining 2- 805  per  cent,  of  alkaloids  ;    those  from  the  same 
plant,   in   September,   gave   3-641    per   cent.     In   order  to 
determine  if  the  nature  of  the  soil  has  any  marked  influence 
on  the  alkaloidal  content  of  the  leaves,  plants  were  cul- 
tivated in  argillaceous,  sandy,  and  chalky    ground.     The 
extract  prepared  from  the  leaves  under  similar  conditions 
gave,   from   the   first,    2-47    per   cent.,   from   the   second, 
2-687  per  cent.,  and  from  the  third,   2-833  per  cent,   of 
alkaloids.     Soil  appears,  therefore,  to  be  without  marked 
influence  in  this  direction.     The  expressed  juice  of  fresh 
belladonna   from    the    Ardennes,    converted   into   extract, 
gave  2-08  per  cent,  of  alkaloids.      In  no  case  were  the  bases 
present,  in  any  of  the  extracts  examined,  in  a  free  state. 

—J.  O.  B. 

Digitalis  and  its  preparations  ;  Standardisation  of  — — . 
by  chemical  means.  C.  E.  Vanderkleed.  Amer,  J. 
Pharm.,  1908,  80,  114—120. 

The  following  modification  of  Keller's  method  for  the 
determination  of  digitoxin  affords  results  in  close  accord- 
ance with  the  physiological  determination  of  the  lethal 
dose,  as  shown  by  simultaneous  control  experiments. 
Twenty  grms.  of  the  powdered  leaves  are  extracted  by 
percolation  with  70  per  cento  alcohol,  and  the  percolate 
is  evaporated  on  the  water-bath  until  all  the  alcohol  has 
been  driven  off.  In  the  case  of  a  tincture,  200  c.c,  or 
of  a  fluid  extract,  20  c.c,  are  similarly  treated.  The 
residue  is  mixed  with  sufficient  water  to  bring  the  volume 
to  150  c.c.  Fifteen  c.c.  of  a  25  per  cent,  solution  of  lead 
acetate  are  then  added,  and  the  mixture  is  diluted  to 
200  c.c.  The  precipitate  is  filtered  oil.  thoroughly  drained 
and  washed.  The  filtrate  is  made  up  to  200  C.C.  and 
excess  of  lead  removed  by  means  of  sodium  sulphate 
or  phosphate.  After  standing  for  24  hours,  the  pre- 
cipitate is  filtered  off,  drained  and  washed.  (The  taking 
of  aliquot  parts,  in  order  to  avoid  lilt  rat  ions  and  washings, 
cannot  be  advocated  in  digitalis  assays,  on  account  of 
the  volume  of  the  precipitates.)  The  filtrate  is  trans- 
ferred to  a  separator,  2  c.c.  of  16  per  cent,  solution  of 
ammonia    arc    added,    and    the    alkaline    liquid    is    shaken 

with  5  successive  SO  '•<•.  of  chloroform.     The  chloroform 

extract  is  distilled  to  dryness  in  a  tared  Mask  on  the 
water-bath  ;  the  crude  residual  digitoxin  is  rcdissolvcd 
in  3  c.c.  of  chloroform;  10  cc.  of  ether  and  70  0.0.  of 
lij^ht  petroleum  spirit  are  added,  and  the  mixture  is 
allowed   to  stand   in  a  cold   place   for  24    hours.      The  dip 

toxin,  in  a  micro-crystalline  form,  adheres  to  the  flask, 
allowing  the  greater  part   of  the  liquid  to  be  decanted. 

The  last  few  drops  are  evaporated,  and  the  precipitate 
is  dried,   in   thfi   Mask,   at    till     ('..   and   then   weighed  as  dig! 

toxin.     The    average    amount    of    digitoxin    found,    in 

1    years,   in  digitalis  leaves  is  0*813   per  cent.  ;    the  highest 

yield   is  0*406   per   cent.;    the   lowest,   « >  IT  l    per   cent. 
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Four  samples  of  U.S.I'.  iiihUiiv  gave  from  0023  to 
0037  per  cent,  ;  one  tincture  free  from  fat  yielded  0-027  per 
cent  Three  lluid  extracts  gave  from  0*234  to  0*264  per 
cant,  and  the  powdered  solid  extract,  1-061  per  cent. 
of  digitoxin. — J.  0.  B. 

Eaaentiai    oH* ;     Constituents    of .     Derivatives    of 

MntJene.      F.   W.  Semmler  and  K.   Bartelt.      Her..   1008, 
41.  Stiii — ST  1 . 

Svmknk  was  dissolved  in  aeetone  and  a  little  water 
added.  This  was  followed  by  the  addition  of  powdered 
permanganate.  The  liquid  was  distilled  with  steam  and 
extracted  with  ether,  when  sautene-glycol.  ( '9H  ,  ,(OH)2, 
waa  obtained,  boiling  at  135°  C.  at  10  mm.,  and  melting 
at  193  G  If  its  solution  in  water  he  treated  with 
sulphur. e  aeid  and  distilled  with  steam,  a  ketone, 
C9HuO.  is  produced,   boiling  at  70° — 80"  0.  at  10  mm., 


Austrian  Tyrol  from  the  leaves  and  twigs,  are  Z-phellan- 
drene  and  sylvestrene,  with  a  small  proportion  of  esters. 
The  oil  of  Pinus  sibirica  is  distilled  from  the  leaves  and 
twigs  in  Northern  Russia  and  the  Ural  Mountains.  It 
contains  pinene,  camphenc,  dipcntcne  and  phcllandrcne, 
with  a  high  percentage  of  esters,  principally  bornyl 
acetate.  Abies  pectinata  oil  is  a  fragrant  and  more  costly 
oil,  distilled  chiefly  in  Switzerland.  Among  the  rarer 
pine  oils  are  those  of  Pinus  excelsa,  P.  larix,  P.  marilima 
and  P.  strobus.  Pinus  canadensis,  P.  rnariana  and 
P.  rubens  are  of  American  origin.  Artificial  bornyl 
acetate  is  now  a  commercial  product.  Its  aroma  resembles 
that  of  Pinus  sibirica  oil  and  somewhat  that  of  pinene 
hydrochloride.  It  is  very  slightly  optically  active.  The 
following  tables  show  a  comparison  of  the  physical 
characteristics  of  the  oils,  and  represent  a  large  number 
of  samples  investigated  by  the  author  : 


Turpentine  oils. 


— 

Sp-  gr. 

Opt.  Rot. 

Ref.  index 
(average). 

Portion  distilling 

between 
155°  to  165°  C. 

0-865  to  0-868 
0-870  to  0-874 
0-855  to  0-874 

+    1°  to    +    6° 
-31°  to    -35° 
+    5°  to    +16° 

1-4765 
1-4805 
1-4790 

per  cent. 
80  to  85 

75  to  90 
30  to  70 

Pint-needle  oils. 


— ■ 

Sp.  gr. 

Opt.  Rot. 

Ref.  index. 

Esters. 

Portion  distilling 

between 
155°  to  165°. 

0-863  to  0-875                 -    6°  to  14' 

1-4805 
1-4735 
1-4735 

per  cent. 

5  to     7 
30  to  40 

3  to  11 

per  cent. 
0  to  12 

0-901  to  0-920 
0-868  to  0-925 

-32°  to  42° 
+    5°  to    +    7° 

5  to  10 
40  to  65 

— w.  s. 


with  the  sp.  gr.  0-988  at  20°  C,  and  nD  =  1-47980.  When 
the  dioxime  of  the  diketone,  C9H1402  (this  J.,  1907,  1292), 
is  reduced  with  sodium  in  alcohol,  a  base,  C9Hl7N,  is 
produced,  boiling  at  78° — 80°  C.  at  10  mm.,  with  the 
sp.  gr.  0953  at  20°  G,  and  »£— 1-4986*6,  and  forming  a 
picrate,  m.  pt.,  192°  C.  When  the  diketone  is  heated 
with  alcoholic  ammonia  to  170°  G,  a  good  yield  of  the 
unsaturated  ketone,  C9H120  (this  J.,  1908,  89),  is  obtained, 
the  semicarbazone  of  which  melts  at  205°  C.  This  is 
described  as  methyl-bicyclo-1.2.3-octenone.  When  it  is 
oxidised  with  powdered  permanganate  in  acetone,  a 
methvlketo-acid,  CsH1,03,  is  produced.  This  boils  at 
173°— 175°  G  at  10  mm.,  has  the  sp.  gr.  1150  at  20°  G, 
and  h-d  =  1"47936.  The  semicarbazone  of  this  acid  melts 
at  182"  C.  Oxidation  with  an  alkaline  solution  of  bromine 
converts  the  keto-acid  into  m-cyclopentane-1.3- 
dicarboxylic  acid,  melting  at  121c  G,  and  forming  an 
anhydride,  m.  pt.  lb'03 — 161°  G  When  reduced  with 
sodium  and  alcohol,  the  unsaturated  ketone,  CgH,30, 
is  converted  into  the  fully  saturated  alcohol,  CaHlfiO 
(this  J.,  1908,  89).  The  formula  of  the  unsaturated 
ketone  is  : 

CO— CH .  CH2 
CH    CH2  J 

CH3.C — CH  .  CH2 

— F.  Shun. 

Pine  oils  of  commerce.     C.  T.   Bennett.     Pharm.  J.,  1908, 
80,  483—484. 

A  brief  account  of  the  pine  oils  met  with  in  commerce 
is  given.  The  term  pine  oil  may  be  said  to  include  two 
classes  of  oils,  viz.,  turpentine  oils  and  pine  oils  from 
leaves  and  cones,  both  classes  consisting  largely  of  pinene 
and  allied  hydrocarbons.  The  principal  pine  oils  in 
English  commerce  are  those  of  Pinus  pumilio  (Pinus 
and  Pinus  sibirica.  The  chief  constituents  of 
Pinus  pumilio,   which  is   obtained   in   Hungary   and   the 


Methyl   ulcolwl ;     Conversion   of into   formaldehyde, 

and  the  preparation  of  formalin.  E.  Orlow.  J.  Russ. 
Phys.-Chem.  Ges.,  1908,  39,  1023—1044,  1414—1439. 
Chem.  Zentr.,  1908,  1,  1155—1150. 

The  experiments  described  in  the  previous  paper  (this 
J.,  1908,  139)  were  carried  out  with  copper  turnings, 
fireclay  permeated  with  finely-divided  copper,  and  asbestos 
impregnated  with  oxides  of  vanadium  as  contact  sub- 
stances. Other  catalytic  agents  have  now  been  tried, 
viz.,  coke  permeated  with  finely-divided  copper,  asbestos 
impregnated  with  freshly-reduced  copper,  eerie  sulphate, 
thorium  oxide,  or  "  molecular  "  platinum  respectively, 
and  metallic  platinum.  Of  these  the  coke  impregnated 
with  finely-divided  copper,  at  a  temperature  of  380° — 
420°  G,  and  metallic  platinum  at  330°— 400°  C.  gave  the 
best  yields  of  formaldehyde.  AVith  the  former,  39-78, 
and  with  the  latter  41  per  cent,  of  the  methyl  alcohol 
could  be  converted  into  formaldehyde  under  suitable 
conditions.  The  oxidation  of  methyl  alcohol  is  exothermic, 
and  under  suitable  conditions  will  proceed  without  the 
aid  of  external  heat  when  once  started.  A  current  of 
air  at  a  velocity  of  2-5  litres  per  second  is  passed  through 
methyl  alcohol  warmed  to  53'5 — 55°  C.  The  temperature 
of  the  effluent  gas  is  42° — 43°  G,  and  the  vapour  carried 
over  by  the  air  contains  95- 5 — 100  per  cent,  of  methyl 
alcohol.  The  air  and  vapour  are  led  over  a  layer  of 
reduced  copper  gauze  (10 — 1.5  cm.  long)  in  a  tube  of 
refractory  glass  contained  in  a  jacket  of  iron  and  asbestos, 
which  at  the  beginning,  is  heated  to  about  300°  G  When 
the  reaction  is  once  started,  no  further  heating  is  required. 
Under  these  conditions.  48-45 — 49-25  per  cent,  of  the 
methyl  alcohol  is  converted  into  formaldehyde.  After 
condensing  the  formaldehyde,  the  gas  contains  carbon 
dioxide,  oxygen,  carbon  monoxide,  and  up  to  20  per 
cent,  of  hydrogen.  It  burns  with  a  non-luminous  flame, 
and  may  be  collected  and  utilised  as  heating  agent  for 
starting  the  reaction.     The  vapour  carried  by  the  current 
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of  air  must  contain  at  least  98  per  cent,  of  methyl  alcohol, 
otherwise  the  reaction  will  not  proceed  without  external 
heat.  By  increasing  the  length  of  the  laj^er  of  contact 
material  to  20  cm.,  the  proportion  of  methyl  alcohol 
converted  into  formaldehyde  is  reduced  to  39-7  per  cent. 
The  author  finds  that  it  is  possible  to  concentrate  dilute 
methyl  alcoholic  solutions  of  formaldehyde,  but  they 
cannot  be  entirely  freed  from  methyl  alcohol  in  this  way. 

—A.  S. 

Bismuth  subnitrate  ;    [Contamination  of  commercial ] 

with  ammonia.  J.  Rutherford  Hill.  Pharm.  J.,  1908, 
80,  221. 

A  specimen  of  commercial  bismuth  subnitrate  having 
been  found  to  evolve  a  distinct  odour  of  ammonia  when 
rubbed  in  a  mortar  with  sodium  bicarbonate,  a  series 
of  samples  was  examined  and  all  were  found  to  contain 
more  or  less  of  the  impurity.  It  is  suggested  that  a  test 
for  ammonia  should  be  inserted  in  the  British  Phar- 
macopoeia ;  this  is  done  in  the  United  States  Pharma- 
copoeia, which  requires  that  0-10  grm.  of  the  subnitrate, 
when  boiled  with  5  c.c.  of  potassium  hydroxide  solution, 
shall  afford  no  odour  of  ammonia. — J.  0.  B. 

Essential   oils  ;     Prizes   for   extraction   of .     Times, 

Eng.  Suppl.,  April  1,   1908.     [T.R.] 

An  international  competition  is  announced  by  an  Italian 
Royal  decree  for  the  most  commercially  economical 
process  of  extracting  essential  oils  of  lemon  and  of  berga- 
mot.  The  prizes  offered  amount  to  10.000  f.  (£400)  and 
will  be  awarded  by  the  selected  jury.  Entries  must  reach 
the  Ministry  of  Agriculture  not  Inter  than  Jan.  1,  1909. 
If  the  method  of  extraction  be  purely  mechanical,  or 
if  it  comprise  mechanical  apparatus,  it  will  be  necessary 
to  specify  the  weights,  power  required,  and  the  method 
of  working.  The  different  processes  will  be  studied  by 
a  special  commission  to  be  elected  by  the  Ministry,  at 
whose  expense  trials  of  the  apparatus  entered  will  be 
carried  out.  The  depositors  of  the  competing  processes 
will  in  all  cases  be  considered  as  the  representatives  of 
the  makers,  and  to  them  the  rewards  will  be  assigned. 

Patents. 
p-  Aminophenylarsenic     acid ;       Manufacture     of     acidyl 

derivatives    of .     H.     H.    Lake,    London.     From 

Curatorium  der  G.  und  F.  Speyerschen  Studienstiftung, 
Frankfort  on  Maine,  Germany.  Eng.  Pat.  3934, 
Feb.  16,  1907. 

p- Aminophenylarsenic  acid  ("  atoxyl  ")  is  converted 
into  acidyl  derivatives  by  the  known  methods  of  acidy- 
lation,  either  with  aliphatic  or  aromatic  acid  derivatives. 
The  acidyl  derivatives  do  not  exhibit  the  characteiistic 
colour  reactions  of  the  free  amino-compound,  and  their 
toxic  properties  differ  ;  thus,  the  phenoxyacetyl  deriva- 
tive is  more  poisonous,  and  the  phthalyl  derivative  less 
poisonous  than  the  original  compound.  The  preparation 
of  the  derivatives  by  means  of  formic  acid,  acetic  anhy- 
dride or  chloride,  chloroacctyl  chloride,  butyryl  chloride, 
benzoyl  chloride,  phthalyl  chloride,  and  carbonyl  chloride 
is  described  in  full.— T.  F.  B. 

3.4-  Dioxyphenylglyoxime  and       SA-dioxyphenylallcylgly- 

oximes ;      Manufacture     of .     A.     Zimmermann, 

London.     From    Chem.  Fabr.    auf    Action,    vorni.    E. 

Behering,  Berlin.     Eng.  Pat.  13,599,  June  12,  1907. 

Ilvimow  i.a.mink  so  acts  on  3.4-dihydioxyphenylhalogcn 
ketones    of     the    formula,    C,;H3(OH)2CO.CHX    halogen, 
that  X  being  hvdrogen  or  alkvl,  compounds  of  the  formula, 
V<X:NOH 
C8H3(OH)2C< 

^NOfl 
•  ii-e     formed.     3.  1- l)ihydro\yphenylglyo.\ime   e;m    also     lie 
prepared    by   the   action    of   hydrox  vlamine   on   amino-    or 

mono-    or   dialkylamino-acetocatechol. — T.  F.  B. 

Formates;     Manufactun    of .     ,).    Raachen,    C.    L. 

Biggins,  and  The  United  Alkali  Co.,  Ltd.,  Liverpool. 
Eng.  Pat.  1 3,953,  June  17,  1907. 

The  absorption  of  carbon  monoxide  by  bases  is  found  to 

he    much    more    rapid    and    complete    in    the    presence    of 


titanium  compounds.  The  base,  such  as  caustic  soda  or 
potash,  or  lime,  is  mixed  with  a  titanium  compound  (e.g., 
titanic  acid)  and  exposed  to  the  action  of  carbon  monoxide, 
as  pure  as  practicable,  at  a  temperature  of  about  150°  C. 
One  part  of  titanic  acid  to  9  parts  of  the  base  is  found  to 
answer  the  purpose,  and  it  is  convenient  to  exhaust  the 
vessel  containing  the  mixture,  and  then  admit  the  carbon 
monoxide  under  a  pressure  equal  to  a  few  inches  of  mercury, 
whilst  stirring  the  mixture.  When  absorption  ceases, 
the  product  is  practically  pure  formate,  mixed  with  the 
titanium  compound,  which  can  be  recovered  in  any 
convenient  way  for  re-use. — F.  Sodn. 

Fatty  substances  extracted  from  bacteria  ;    Application  to 

medicinal  purposes  of .     Kalle  und  Co.,  Akt.-Ges.. 

Biebrich  on  Rhine,  Germany.  Eng.  Pat.  27,383, 
Dec.  11,  1907.     Under  Int.  Conv.,  April  16,  1907. 

For  use  in  cases  of  leprosy  or  tuberculosis,  the  "  bacterial 
fats,"  described  in  Eng.  Pat.  26,077  of  1906  (this  J.,  1907, 
934),  are  mixed  with  a  substance  containing  the  benzoyl 
radical  or  which  will  produce  it  in  the  subject,  to  increase 
the  quantity  of  leucocytes.  Thus,  benzoyl  chloride, 
benzyl  alcohol,  cinnamic  acid,  or  benzaldehyde  may  be 
employed.— T.  F.  B. 

l-Phe?iyl-2.3  -  dimethyl  -  4  -  dimethylamino  ■  5  -  pyrazolone  ; 

Manufacture     of .     Farbwerke     vorm.     Meister, 

Lucius,  und  Briining,  Hoechst  a/Main,  Germany.  Eng. 
Pat.  27,485,  Dec.  12,  1907.  Under  Int.  Conv.,  Jan.  10, 
1907. 

Acidyl  or  alkyl  derivatives  of  l-phenyl-3-methyl-4-amino- 
5-pyrazolone,  in  which  the  acidyl  or  alkyl  groups  are 
attached  to  the  pyrazolone  oxygen  or  to  the  nitrogen  of 
the  amino  group,  are  treated  with  methylating  agents  ; 
the  acidyl  group  or  groups  are  removed  in  the  process,  and 
l-phenyl-2.3-dimethyl-4-dimethylamino-5-pyrazolone  is 
produced.  A  number  of  the  intermediate  compounds  is 
described  in  the  specification.  (See  also  Eng.  Pat.  13,383 
of  1907  ;    this  J.,   1908,  91.)— T.  F.  B. 

Salicylic    acid    glycerin    esters  ;     Manufacture    of . 

C.  Sorger,  Frankfort  on  Maine,  Germany.  U.S.  Pat. 
882,590,  March  24,  1908. 

See  Fr.  Pat.  373,854  of  1907  ;  this  J.,  1907,  778.— T.  F.  B. 

Hydroxyl  derivatives  ;   Rendering soluble.     Eng.  Pat. 

7550.     See  IV. 
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i 

Photographic  [dates  or  /Urns  ;   Iso-  or  orthochromatic . 

T.  Macwaltcr,  High  Barnet.     Eng.  Pat.  17,452,  July  30, 

1907. 
An  emulsion  for  iso-  or  orthochromatic  plates  for  working 
without  a  screen,  is  prepared  by  adding  to  each  litre  of 
the  ordinary  emulsion,  25  c.c.  of  a  2.1  per  cent,  solution  of 
Yellow  Filter  K.  (See  Eng.  Pat.  2622  of  1906;  this  J., 
1906,  922.)— T.  F.  B. 

Films   with   gelatin   base  for  cinematography   and   photo- 
graphy ;     Manufacture    of    non-inflammable .     L. 

Lab  he    and    V.    1'authonier.      Addition    dated    NTov.    5, 

1907,  to  Fr.   Pat.  381,687,  Sept,  7,   19117  (this  J.,    L908, 

1S4). 

Paper  is  coated  with  collodion  containing  5  per  cent,  of 

acetic  acid,  a  film  of  formoliscd  gelatin  containing  glycerin 

and  shellac  is  applied,  and  the  whole  is  dried.  A  second 
layer  of  collodion  containing  acetic  acid  is  now  added,  and 
the  film  is  passed  through  an  aqueous  solution  of  glycerin 
and  albumin.  The  film  is  then  detached  from  its  paper 
support,  when  it  is  ready  to  receive  the  sensit  ive  emulsion. 

— T.  F.  I?. 
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XXII.— EXPLOSIVES,  MATCHES,  &c. 

Sitrocotton  :  Falsification  of with  mercuric  chloride  and 

9t   detection.     \Heat  test].      J.    Moir.     J.    Chem.,    Met. 
and  Min.  Soc\.  8.  Africa.  1907.  8.  Xo.  7. 

Mercuric  chloride  is  frequently  added  to  wet  collodion 
cotton,  ostensibly  to  prevent  its  becoming  mouldy,  but 
sometimes  also  to  make  it  pass  the  official  heat  test, 
even  when  it  is  redly  defective.  Ordinary  tests  for 
mercury  fail  because  mercuric  chloride  cannot  be  extracted 
(except  by  volatilisation)  owing  to  its  affinity  for  organic 
matter.  The  author  lias  devised  the  two  following 
simple  processes: — (a)  Combination  of  Hargrcaves  and 
Rotet'a  method  with  E.  A.  Mann's  method. — The  moist 
guncotton,  along  with  a  piece  of  (ignited)  silver  foil  is 
placed  in  a  tlask  immersed  in  boiling  water,  and  air  is 
aspirated  through  it,  and  then  through  bulbs  containing 
2  per  cent,  sulphuric  acid.  After  two  hours  any  mercuric 
chloride  which  has  escaped  the  silver  becomes  deposited 
thereon  by  using  the  foil  as  anode  in  electrolysing  the 
dilute  sulphuric  acid  from  the  bulbs  (two  hours  with 
about  4  volts  required.)  The  foil  is  dried  and  the  deposit 
sublimed  on  to  a  microscopic  slide,  as  in  the  other  methods, 
(b).  Conversion  into  non-volatile  compound. — The  cotton 
is  extracted  with  hot  very  weak  potassium  iodide  solution, 
and  the  extract  (containing  K2HgI4)  concentrated  to  a 
small  bulk  and  electrolysed.  Iodine  separates  on  the 
platinum  basin  used  as  cathode,  and  the  whole  of  the 
mercury  collects  on  the  gold  or  silver  foil  anode  after 
two  or  three  hours,  and  is  worked  up  as  above.  The 
latter  method  is  the  quickest  and  most  sensitive  the  author 
has  as  yet  tried,  and  has  the  advantage  of  absence  of  all 
danger  of  explosion. 

Patents. 

Xitro-compounds   from    solvent    naphtha ;     Production   of 

aromatic .     G.  Schultz,  Munich,  Germajiy.     Eng. 

Pat.  19,565,  Aug.  31,  1907. 

Coal-tar  naphtha  is  washed  alternately  with  sulphuric 
acid  and  sodium  carbonate  solution,  and  fractionated, 
and  the  portion  which  boils  between  120°  and  180°  C. 
(sp.  gr.  0-860  to  0-875)  is  nitrated  as  follows  : — 30  litres 
of  the  naphtha  are  run  slowly  into  60  litres  of  a  mixture 
of  nitric  acid  (130  parts  by  volume,  sp.  gr.  1-49  to  1-52) 
and  sulphuric  acid  (27  parts  by  vol.,  66°  B.),  the  mixture 
being  agitated  and  kept  at  25°  C.  60  litres  of  the  mixed 
acids  are  now  added,  and  the  mixture  is  heated  to  80°  C. 
and  then  cooled  to  25°  CL,  with  constant  stirring.  The 
acid  is  removed,  and  the  oil  again  treated  with  60  litres 
of  the  mixed  acids  and  45  litres  of  sulphuric  acid,  the  tem- 
perature being  raised  to  80°  O,  and  then  reduced  to  25°  C. 
The  acid  is  removed,  and  the  nitrated  product  washed  and 
separated  into  its  solid  and  liquid  portions.  The  products 
are  suitable  for  use  in  preparing  safety  explosives,  the  solid 
or  liquid  portions  being  used  according  to  the  disruptive 
power  required.  If  desired,  the  naphtha  may  be  resolved 
into  two  or  more  fractions  by  distillation,  and  the  fractions 
nitrated  separately.  If  the  naphtha  is  resolved  into  three 
fractions  (b.  pts.il20°— 140°,  140°— 160°,  and  160°  to  180°  C. 
respectively),  the  nitro-compounds  produced  are  solid 
from  the  lowest  fraction,  chiefly  oily  from  the  middle 
fraction,  and  chiefly  solid  from  the  fraction  of  highest 
boiling  point.— T.  F.  B. 

Safety  explosives  ;  Manufacture  of from  the  nitro- 
compounds of  solvent  naphtha.  G.  Schultz,  Munich. 
Eng.  Pat,  19,565a,  Aug.  31,  1907. 

A  safety  explosive  may  be  prepared  from  liquid  or  solid 
nitro-compounds  derived  from  solvent  naphtha  (see  preced- 
ing abstract)  by  :  (1),  mixing  them  with  oxygen-containintr 
materials  as  nitrates,  perchlorates,  chromates,  or  metallic 
oxides  ;  (2),  adding  to  such  mixtures  of  nitro-compounds 
and  oxidising  matter,  peroxides  or  easily  oxidisable  metals 
as  copper,  iron,  or  aluminium  ;  (3),  mixing  such  nitro- 
compounds with  picric  acid,  nitro-cotton,  or  aurantia 
(hexanitrodiphenylamine) ;  (4),  melting  the  solid  nitro- 
compounds with  picric  acid  ;    and  (5),  dissolving  nitro- 


cellulose in  the  oily  nitro-compounds,  mixing  the  resulting 
product  with  oxidising  matter  as  in  claim  1,  and  with  an 
organic  material  such  as  flour. — J.  W.  C. 

Gunpowder  ;    Apparatus  for  dividing  gelatinous into 

particles    or    grains.     G.    H.    Wadsworth,    Lyndhurst, 
Hants.     Eng.  Pat.  23,112,  Oct.  19,  1907. 

The  explosive  is  placed  in  a  receptacle  and  forced  in 
streams  by  means  of  a  plunger  through  6  or  8  holes 
arranged  in  a  straight  line  in  a  circular  die-plate.  A 
shaft  below  the  die-plate,  in  line  with  the  perforations 
therein,  revolves  at  a  high  velocity  (6000 — 8000  revolu- 
tions per  minute)  and  carries  a  doubly-flanged  wheel 
bearing  about  sixty  peripheral,  tempered  steel  knives 
arranged  at  right  angles  to  the  plane  of  the  wheel,  and 
extending  across  the  annular  channel  formed  by  the 
flange?  to  which  they  are  fixed  by  screws.  The  knives  are 
not  in  frictional  contact  with  the  die-plate,  hence  the 
explosive  is  cut  in  space  by  reason  of  its  own  inertia  and 
the  high  velocity  of  the  knives.  The  plunger  on  nearly 
reaching  the  die-plate  at  the  end  of  the  operation  rises 
automatically,  thus  allowing  the  receptacle  to  be  either 
removed  or  refilled.  The  plunger  is  started,  and  con- 
trolled through  each  cycle  of  operations,  by  a  lever  which 
actuates  suitable  exhaust  and  pressure  valves  connected 
with  a  pressure  cylinder  carried  on  an  extension  of  the 
frame- work  which  holds  the  receptacle. — J.  W.  G. 

Explosives  ;     Machine   for   mixing .     G.    P.    Jones, 

Emporium,  Pa.     U.S.  Pat.  882,114,  March  17,  1908. 

The  receptacle  is  provided  with  a  mixer  which,  by  means 
of  a  flexible  connection  passing  over  a  wheel,  is  con- 
nected to  a  heavy  piston  so  that,  under  ordinary  con- 
ditions, it  is  raised  above  the  mixing  vessel.  It  can  be 
lowered  when  necessary  by  applying  fluid  pressure  to  the 
piston,  but  it  automatically  returns  to  its  former  position 
when  the  pressure  is  released. — C.  A.  W. 

Explosive ;     Safety .     B.    G.   .Reschke,     Hamburg, 

Germany.     U.S.  Pat.  882,910,  March  24,   1908. 

See  Eng.  Pat.  12,716  of  1906  ;  this  J.,  1906,  953.— T.  F.  B. 

Explosives  ;   Manufacture  of .     P.  Winand.     Fr.  Pat. 

384,079,   Nov.    16,    1907.     Under  Int.   Con  v.,    Dec.    6, 
1906. 

See  Eng.  Pat.  26,261  of  1907  ;  this  J.,  1908,  297.— T.  F.  B. 

"  Explosive  gelatin  "  /    Machines  for  forming  a  cartridge 

rope  from .     H.    Auchu,    Emporium,    Pa.      U.S. 

Pats.  881,365—881,368,  March  10,  1908. 

(I).  The  apparatus  comprises  a  casing,  22  (Fig.  1),  into 
which  the  "  explosive  gelatin  "  is  fed.  From  this  casing 
the  material  is  forced  by  means  of  the  rotary  feeder, 
30,  31,  into  the  delivery  mouth,  8,  from  which  it  is  dis- 
charged by  means  of  the  packing-s?rew,  4.  The  feeder 
is  rotated  by  means  of  the  friction-wheel,  34,  carrisd 
by  it  and  driven  by  a  sscond  friction-wheel,  39.     Should 


Fig.   1. 


t->_> 
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the  pressure  of  the  feeder  on  the  "  explosive  gelatin," 
become  too  great,  the  back  pressure  causes  it  to  lift 
slightly,  whereby  the  two  friction  wheels,  34  and  39,  are 
thrown  out  of  gear.  (2).  The  "  explosive  gelatin  "  is 
forced  out  of  a  tapered  hopper,  22  (Fig.  2),  through  a 
delivery  mouth,  62,  by  means  of  a  feeder,  30,  and  a 
packing-screw,  64.  the  former  having  blades.  31,  with 
inclined  faces.  If  the  back  pressure  on  the  packing- 
screw  become  excessive,  the  screw  and  feeder  are  lifted 
slight!}',  and  the  friction-wheels,  34  and  39.  by  which 
they  are  driven,  are  thrown  out  of  gear.  (3).  In  the 
apparatus  described  under  (1)  (see  Fig.  1),  the  feeder, 
.'!<>,  31,  may  be  supported  by  a  carriage,  103,  movable  up 
and  down  by  means  of  the  screw,  104,  and  other  arrange- 
ments not  shown,  in  order  that  the  feeder  may  be  moved 
bodily  into  or  out  of  the  casing,  22.  (4).  In  apparatus 
of  the  type  described,  means  not  shown  in  detail,  may 
be  provided  for  holding  together  the  two  friction-wheels 
or  analogous  driving  arrangements,  under  any  desired 
pressure.  In  this  case  when  the  back  pressure  on  the 
feeder  becomes  excessive,  the  two  wheels  are  not  thrown 
out  of  gear,  but  the  driving  wheel  rotates  without  causing 
any  corresponding  rotation  of  the  wheel  on  the  feeder 
shaft,— A.  S. 


XXIII.- ANALYTICAL     CHEMISTRY. 
APPARATUS. 

Patent. 

[Lubricating]  Oil  testing  device.     K.  Schmalz.     Ger.  Pat, 
186,601,  March  29,   L906. 

'In  i'.  apparatus  comprises  two  friction  discs  driven  by 
spindles  geared  together,  and  working  against  two  other 
friction  discs,  tin-  motion  of  which  is  transmitted  by 
suitable  means  to  two  pointers,  mounted  in  a  common 
bearing.       From     the     indications    of    the     pointers    on     a 

common  scale,  a  comparison  of  the  two  lubricants  under 
exa min.i! ion  is  obta ined.     A,  X. 

INORG  M.'s  10    QUANTITATIVE. 

Iran   determination   by  permanganate  according  to   Rein- 

Imnli       method;      Influence    <>f    accompanying    metals 

on  Reporl   of  the  "  Chemikcr-Kommission  des 

herein     deutcher   Eirfenhuttenleute."      Staid  u.    EiBen, 

1908,  28,  508     513. 

Expebimbhts  were  made  to  determine  the  influence  of 

copper,  ajscnic,  chromium,  nickel,  cobalt,  titanium,  lead 

and  antimony  on  the  determination  of  iron  by  Bernhardt' b 

permanganate    process.     The   results   show    that    of   the 

metals   mentioned,   antimony   alone   hns  an   appreciable 


influence  on  the  results.  In  most  cases,  however,  the 
influence  of  antimony  is  of  no  importance,  since  this 
metal  occurs  in  iron  ores  only  to  a  very  limited  extent. 
The  Commission  conclude  that  Reinhardt's  method  on 
account  of  its  simplicity  and  its  almost  general  applic- 
ability, is  to  be  preferred  to  all  others. — A.  S. 


—  from  manganese,  chromium  and 
N.  Puschin.     Monit.  Scient.,  1908, 


Tin  ;  Separation  of  - 
iron  by  electrolysis. 
22,  262—264. 

When  a  solution  of  the  oxalates  of  manganese  or  chromium 
in  oxalic  acid  is  electrolysed,  these  metals  are  not  pre- 
cipitated on  the  cathode  when  the  current  used  is  0-8 — 
5  amperes  at  2 — 4  volts;  under  these  conditions  it  is 
possible  to  completely  deposit  any  tin  in  the  solution. 
The  best  results  were  obtained  in  the  separation  ot  tin 
and  manganese  by  using  a  current  of  1-5 — 3  amperes  at 
2-2 — 2-9  volts,  and  in  the  separation  of  chromium  and 
tin  by  using  a  current  of  5  amperes  at  4  volts.  Although 
iron  is  not  itself  deposited  by  electrolysis  from  oxalic 
acid  solutions,  it  has  not  been  found  possible  to  obtain  a 
good  method  for  separating  tin  and  iron,  as  there  is  a 
formation  of  insoluble  ferrous  oxalate  at  the  cathode 
which  prevents  the  proper  separation  of  the  tin. — C.  E.  F. 


Barium     peroxidt  ; 


Valuation 
See  VII. 


of .      A.     Chwala. 


'■  Batten/  chips  "  and  "  screens  "  ;   Assay  of . 

Wilmoth.     See.  X. 


L.  J. 


ORGANIC— Q  UA  LIT  AT  I  !  E. 

Mercerised  cotton  ;   Qualitative  tent  for . 

See  V. 


E.  Knecht. 


Patent, 

Butter  ;  Detect inq  adulteration  of 

See  XVIII.4. 


Ger.  Pat.  192,919. 


ORG  A  NIC— QUA  NT  IT  A  TI VE. 

Lead,  copper,  and  silrer  in  complex  organic  salts  ;  Deter- 
mination of .     M.   Rindl   and   H.    Simonis,     Ber., 

1908,  41,  838—840. 
The  simplest  method  of  determining  lead  and  copper  in 
their  organic  salts,  consists  in  heating  with  concen- 
trated sulphuric  acid.  In  cases  where  the  substance 
contains  more  than  1  atom  of  sulphur  per  atom  of  lead, 
the  determination  of  lead  as  sulphate  may  be  combined 
with  that  of  sulphur  by  Carius'  method.  In  the  filtrate 
from  the  lead  sulphate,  the  remaining  sulphur  is  precipi- 
tated as  barium  sulphate.  Copper  salts  containing  besides 
carbon,  hydrogen,  and  oxygen,  only  sulphur  and  nitrogen, 
arc  converted  quantitatively  into  copper  oxide  on  ignition. 
The  silver  in  complex  suits  containing  halogens  can  be 
more  rapidlj'  determined  by  Dupont  and  Freundler's 
method  of  evaporating  with  a</ua  regia  (or  with  a  mixture 

of  nitric  and  hydrohroinic  acids  in  the  case  of  substances 
containing  bromine)  than  by  the  usual  process  of  heating 
in  a  sealed  tube  with  fuming  nitric  acid  and  potassium 
halogenide.  The  method  of  reduction  with  formal- 
dehyde mikI  caustic  potash  given  by  \'anino  (this  .1.. 
1898,  873;  1899,  !"<>)  lor  salts  containing  halogens  can 
also  be  applied  to  salts  containing  sulphur,  but  the  reduc- 
tion must  he  repeated  several  times.  Silver  salts  contain- 
ing  only    sulphur   and    nitrogen    in    addition    to    the    usual 

elements,   yield    metallic  silver  on   ignition.     The  silvej 

determination  may  be  combined  with  that  of  the  halogens 
by  ('alius'  method,  a  weighed  excess  of  silver  nitrate  being 
added,  if  necessary,  and  the  excess  afterwards  deter- 
mined.— A.  S. 

.1/  cm  fixation    m   cotton   yarns;     Determining   the   degree 

of .       E.     Knecht.       Sec     V. 

Digitalis   and    its    pic  pa  ration*  ;   Standardisation  of 

by  chemical  nouns.     ('.  E.  Vanderkleed.     Set   XX. 

I'  V'l'KNI. 

Mill:  and  diiin/  product*;    Determination  o)  fat  in . 

Ger.  Pat,    I!'i!,7(i7.     Set   Will. I. 
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XXIV.— SCIENTIFIC  &  TECHNICAL   NOTES. 

l-Seriiit-   into  actire    natural   cystine  :     Conversion  -of . 

E.   Fischer  and  K.   Raske.      Ber..    1908,  41.  893—897. 

WHEN  an  ester  of  serine  is  treated  with  phosphorus 
pentachloride,  n-amino-0-chloropropionio  acid  is  pro- 
duced.    The     Kydrochloride     of      aminochloropropionio 

acid  obtained  in  this  way  from  racemic  serine  was  heated 
with  freshly  prepared  barium  bydrosulphide  and  water 
in  a  sealed  tube  to  100  C.  for  1  \  hours.  The  excess  of 
hydrogen  sulphide  and  barium  were  removed,  the  liquid 
concentrated  under  reduced  pressure,  a  slight  excess  of 
ammonia  added,  and  a  current  of  air  passed  through  for 
an  hour.  The  filtered  liquid  was  evaporated  to  complete 
dryness  in  a  vacuum,  when  a  mixture  of  ammonium  salts 
and  (//-cystine.  ((':iHbO_,NS)_>.  was  obtained.  After  dis- 
solving in  ammonia,  and  precipitating  with  acetic  acid, 
the  cystine  was  obtained  in  needles  or  minute  prisms. 
By  using  /-rt-amino-^-ehloropropionic  acid,  /-cystine  was 
produced,  which  had  [<i]D=  -  209(i°  (±1°)  at  20°  C. 
in  -V  ,  hydrochloric  acid  solution.  When  the  hydro- 
chloride of  /-cystine  is  dissolved  in  water,  free  cystine 
separates  in  hexagonal  tablets.  Acetic  acid  added  to  the 
ammoniacal  solution  precipitates  rectangular  prisms. 

— F.  Shdn. 

Ketenes.     Parti.     Classification  of  ketenes.     H.  Stau  dinger 

and  H.  W.  Klever.  Ber.,  1908,  41,  906—909. 
By  treating  an  ethereal  solution  of  a-bromopropionyl 
and  tt-bromobutyryl  bromides  with  zinc,  the  authors  have 
obtained  dilute  ethereal  solutions  of  methylketene  and 
ethvlketene  respectively.  With  aniline  the  corresponding 
anilides  are  formed,  but  with  quinoline  the  ketenes  are 
polymerised.  By  acting  with  zinc  on  an  ethereal  solution 
of  dibromomalonyl  bromide,  Diels'  carbon  suboxide, 
C30,,  was  produced.  The  authors  divide  the  ketenes  into 
two  groups,  namely.  (1),  Colourless,  non-oxidisable  com- 
pounds such  as  ketene,  methylketene,  ethylketene  and 
carbon  suboxide  ("  aldoketenes  ") ;  and  (2),  coloured, 
readily  oxidisable  compounds  such  as  dimethyl-,  diphenyl- 
and  diphenylene-ketene  (-i  ketoketenes.") — J.  C.  C. 


Trade  Report. 

The  figuies  given  below  are  in  continuation  of  the 
furve  published  in  1894  (this  J.,  1894,  762a)  shewing 
the  average  prices  of  general  commodities  in  England 
from   1820  to   1894. 

Prices  of  commodities.  A.  Sauerbeck,  April  10,  1908. 
The  following  are  the  index  numbers  of  the  prices  of 
45  commodities,  the  average  of  the  11  years  1867-77 
being  100: — 


Average. 

1878—1887  79 

1888—1897  67 

1890—1899  66 

1898—1907  71 

1888  82 

1896  61 

1900  75 

1901  70 

1902  69 

1903  69 

1904  70 

1905  72 

1906  77 

1907  80 


Monthly  Numbers. 

Februarv,  1895  . .  60-0 

July,  1896 59-2 

Julv,  1900 76-2 

December,  1901  . .  68-4 

December,  1906  . .  79-7 

March,  1907    80-0 

May,   1907    82-4 

August,  1907    79-4 

September,  1907..  79-1 

October,  1907    . . .  78-8 

November,  1907    .  76-7 

December,  1907  ..  76-2 

January,  1908    ...  76-0 

February,   1908  . .  74-5 

March,  1908 74-1 


The  index  numbers  show  a  further  moderate  reduction. 
Corn  remained  practically  unchanged  in  the  aggregate, 
butter  was  somewhat  lower,  but  sugar  distinctly  higher. 
Among  minerals,  iron  was  firmly  maintained,  coppei 
and  lead  were  a  little  dearer,  but  tin  had  a  considerable 
■  nee,  from  E.  1 29g  per  ton  to  E.144}.  In  the  case  of 
textiles,  cotton,  flax,  hemp,  and  silk  were  all  lower,  but 
jute  exj>erienced  some  recovery.     Wool  suffered  a  heavy 


decline,  particularly  the  coarser  Colonial  sort's,  while  the 
quotations  for  English  wool  have  not  been  reduced  in 
the  same  proportion  and  are  quite  nominal.  Most  kinds 
of  "sundry  materials"  were  rather  easier. 

Taking  articles  of  food  and  materials  separately,  the 
index  numbers  compare  thus  ( 18(17-77  =  100  in  both 
rases)  :  — 


1878-87. 

1888-97. 

1898-1907. 

1895. 

1900. 

Average. 

Average. 

Average 

Feb. 

Feb. 

Food  .... 

84 

70 

68 

63.8 

65-8 

Materials . 

76 

65 

74 

57-0 

81-9 

1900. 

1907. 

1907. 

1908. 

190.8. 

July. 

May. 

Dec. 

Feb. 

March. 

Food  .... 

71-2 

73-5 

73-6 

73-0 

72-5 

Materials . 

79-8 

88-9 

78-1 

75-6 

75-2 

The  position  of  trade  remains  unsatisfactory  in  most 
branches. 

Silver. — The  prices  and  index  numbers  compare  thus 
(60-84d.  per  ounce  being  the  parity  of  1  gold  to  15i  silver 
=  100)  :— 

Price.  Index  No. 

Average   1888-97   37d.  =60-8 

1898-1907    27gd.  =45-0 

1893    35£d.  =58-6 

1902 24^d.  =39-6 

Lowest  Nov.,  1902      Slj^d.  =35-6 

F.nd  March,  1905 25 {f  d.  =42-4 

.,    Dec.,   1906 32^d.  =53-1 

„    Dec,   1907 24Jd.  =40-9 

„    Feb.,   1908 25*d.  =42-0 

..   March,  1908 25^d.  =42-0 

The  silver  market  is  weak  and  stocks  of  the  metal 
have  accumulated  in  the  Indian  Treasury. 

South    Africa ;     Preferential   treatment    of    British    goods 
in    — .     Board    of    Trade    Circular,    April    7,    1908. 

The  mere  packing  or  bottling  of  imported  foreign  goods 
in  the  United  Kingdom  does  not,  for  the  purposes  of  the 
South  African  Preferential  Tariff,  constitute  United 
Kingdom  manufacture.  Such  goods  must,  in  addition, 
be  subjected  to  some  manufacturing  process  in  this 
country.  Thus  oil,  which  is  imported  in  the  crude  state 
and  refined,  bottled,  &c,  in  the  United  Kingdom  is  con- 
sidered as  of  United  Kingdom  manufacture,  whilst  goods 
imported  in  bulk  and  merely  bottled  in  the  United 
Kingdom  are  not  so  considered,  and  are  not,  therefore, 
entitled  to  preferential  treatment. 

British  trade  marks  in  Japan.     Board  of  Trade  Circular 
April  1,   1908. 

British  owners  of  trade  marks  used  in  the  Far  East 
are  reminded  of  the  risks  they  run  by  failing  to  register 
their  marks  in  Japan,  and  of  the  necessity  of  taking "steps 
to  protect  their  interests  after  registration.  Attention 
of  firms  whose  products,  bearing  marks  duly  registered, 
are  on  sale  in  Japan,  is  called  to  the  precaution— as  one 
means  of  securing  their  marks  against  infringement,  of 
adding  on  their  labels,  in  Japanese  characters,  the  words 
"  Registered  Trade  Mark  "  (Toroku  Shohyo). 

According  to  the  Japanese  Trade  Marks  Law.  marks 
cannot  be  registered  if  they  are  identical  with,  or  similar 
to,  marks  used  by  another  person  or  firm  prior  to  July  1, 
1899  (the  date  on  which  the  Law  came  into  force),  pro- 
vided that  such  marks  have  been  continuously  in  use 
in  Japan  since  that  date.  The  Japanese  Patent  Bureau 
are  prepared  to  receive  particulars  of  all  marks  fulfilling 
these  conditions,  with  a  view  to  minimise  the  possibility 
of  infringement,  and  particulars  of  such  marks  should 
be  supplied  with  as  little  delay  as  possible.  In  the  event, 
however,  of  marks  identical  with,  or'  similar  to,  marks 
in  use  in  Japan  prior  to  July  1,  1899,  having  by  inadvert- 
ence been  placed  upon  the  register,  they  cannot  be  removed 
therefrom  if  more  than  three  years  have  elapsed  from 
the  date  of  registration. 
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[April  80,  1908. 


Patent   List. 


Where  a  complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

6977.  Anderson  and  Meikle.  Evaporating  water. 
March  30. 

7054.   Rayne.     Apparatus  for  raising  liquids.   March  31. 

7094.  Richards.  Apparatus  for  condensing  fumes, 
vapours,  &c*     March  31. 

7177.  Robson.  Apparatus  for  drying  granular  and 
powdered  substances.     April  1. 

7605.  Matter.  Delixiviating  materials  and  recovering 
the  lye.     April  6. 

7613.  Brougham  (Von  Preyss).  Raising  the  tempera- 
ture of  substances  containing  bodies  sensitive  to  changes. 
April  6. 

7728.  James  (Separator  Aktiebolaget  Mundus).  Centri- 
fugal separators.     April  7. 

7841.  Churchill.  Separators  for  materials  of  different 
specific  gravities.*      April  8. 

7910.  Siemens  Bros,  and  Co.  (Siemens  und  Halske 
A.-G.).  Pyrometers  or  thermometers  of  the  thermo- 
electric or  electric  resistance  type.*     April  9. 

7920.     Peat,     See  under  X. 

Complete  Specifications  Accepted. 

8317  (1907).  City  of  Bradford,  Wyld,  and  Shepherd. 
Towers  for  absorbing,  eliminating,  or  condensing  chemical 
vapours.     April  15. 

15,748  (1907).  Jeffcock  and  Yardley.  Dryer  or  separa- 
tor for  treating  steam.     April  15. 

17,793  (19()7).  Baron,  and  Fuel  Saving  and  Water 
Treating  Co.  Separating  solid  matter  from  fluids. 
April  8. 

19,431   (1907).  Hencke.     Vacuum  drum  filters.     April  8. 

21.010  (1907).  Boult  (Blair).  Revcrberatory  furnaces. 
April  8. 

25,644  (1907).  Beth.     See  under  II. 

IT.— FUEL,   CAS,   AND  LICHT. 

Applications. 

6966.  Moore  and  Crombie.  Plant  for  treating  fuel  and 
recovering  and  separating  the  by-products.*     March  30. 

6971.   Fennell  and  Perry.     Photometer.     March  30. 

6998.  Shirt.     Fuel.     March  30. 

7102.  Andrews.     Gas  generators.    March  31. 

7105.  Junquera.  Gas  generators.  [Fr.  Appl.,  June  26, 
1907.]*      .March  31. 

7229.  Wolters.  Coking  ovens  or  furnaces.  [Addition 
to  No.  9087  of  1903.]*     April  1. 

7501.  Mumford  and  Israel.  Rendering  coal  or  other 
carbonaceous  fuel  smokeless  when  ignited.      April  4. 

7694.  Etutgerswerke  A.-G.  Utilising  naphthalene  and 
similar    substances    ;is    the    motor    medium    for    internal 

combustion  engines.  [Qer.  Appl.,  May  15,  1907.]* 
April   0. 

7597.  Skelhoine.    Treatment  of  liquid  fuel.     April  6. 

7099.   Beaton.     Gas  generators.*     April  7. 

77o:s.  Medberg  and  Medberger.  Manufacture  of  fuel 
suitable  for  internal  combustion  engines.*     April  7. 

soil.  Lymri.     <svr  under  VII. 

H0K7.   Krause.     Suction  gas  installations.*     April  11. 

sio:i.  Mart  (in.     Furnaces  for  distilling  coal.     April  II. 

8104.  Midland  and  Deiasaon.  Manufacture  <>f  fila- 
ments for  illuminating  and  heating  purposes.  [Addition 
to  No.  4  101  of  1 90S.  |*     April  II. 


Complete  Specifications  Accepted. 

7642  (1907).  Lake  (Parker- Clark  Electric  Co.). 
Filaments  for  incandescent  electric  lamps.     April  8. 

8315  (1907).  Lynde.  Apparatus  for  producing  gas 
from  oil.     April  15. 

8563  (1907).  Deuts.  Gasgliihlicht  A.-G.  Manu- 
facture of  metallic  illuminating  bodies  for  electric  incan- 
descence lamps.     April  15. 

16.489  (1907).  Siemens  und  Halske  A.-G.  -See  under 
VII. 

21,105  (1907).  Jaubert.  Facilitating  ignition  of  com- 
bustible mixtures.     April  15. 

25,644  (1907).  Beth.  Filtering  smoke,  gases,  or 
products  of  combustion.     April  15. 

27,567  (1907).  Feld.     See  under  VII. 

28,181   (1907).  Rusby.     Water  gas  apparatus.  April  15. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 


6966.  Moore  and  Crombie. 
7920.   Peat,     See  under  X. 


See  under  II. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 
Applications. 

7418.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthracene 
series.     [Addition  to  No.  4235  of  1907.]     April  3. 

7552.  Read  Holliday  and  Sons,  Turner,  and  Dean. 
Preparation  of  direct  cotton  dyestuffs  for  dyeing.     April  6. 

7575.  Newton  (Bayer  und  Co.).  Manufacture  of 
condensation  products  from  1.8-naphthylenediamine. 
April  6. 

7583.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  vat  dyestuffs  containing  sulphur.*     April  6. 

Complete  Specifications  Accepted. 

10,527  (1907).  Imray  (Meister,  Lucius,  und  Briining). 

Manufacture  of  sulphurised  dyestuffs  for  printing.  April  15. 
14,167  (1907).  Bloxam     (Act.-Ges.      f.      Anilinfabr.). 

Manufacture  of  p-nitro-  and  p-amincdiphenylamine    and 

derivatives.     April  15. 

19,029  (1907).   Chaumat.     Electrolytic    preparation    of 

indigo  dyes.     April  8. 

19,810  (1907).  Chem.  Fabr.  Griesheim-Elektron.  Manu- 
facture of  o-oxymonoazo  dyestuffs.     April  8. 


V.— PRFPARING.  BLEACHING.  DYEING, 

PRINTING,   AND   FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 


Applications. 


Print 


mg 


6970.   Calico  Printers'  Assoc,  and  Schofield. 
textile  fabrics.      March  30. 

7126.  Crumiere.  Manufacture  of  artificial  horsehair 
and  ribbons  of  cellulose.  [Addition  to  No.  0700  of  190S.  )* 
March  31. 

7175.  Maguire.  Drying  textile  fabrics,  warps,  etc. 
A  |  nil   1. 

7201.  Cabetti.  and  Mnnifattiirae  Stamperia  l.omharda. 
Obtaining  double-face  printing  effects  on  fabrics.  [Ital 
Appl..  April  2.   1907.]*     April   I. 

7345.  Calico  Printers'  Assoc,  and  Fourneaux.  Pro- 
duction of  black  on  textile  fibres.      April  3. 

7552.    Ilolliday   and   Sons,   and   others.      See   under  lV.^Jj 

7071.   Halliwell,  and  Mather  and  Piatt.  Ltd.   Apparatus 

for    dyeing,    bleaching,    and    treating    fibrous    materials. 

[Addition  to  No.  14,780  of  1907.1    April  7. 

7690.    Waddcll.      Su  under  XIX. 
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7915.  Van  de  Vnthorst.  Producing  imitations  of  silk. 
April  9. 

191-2.  Hiilmer.  and  Riley  and  Co.  Waterproof,  lustrous 
fabric.     April  10. 

7988.  Kumpf.  Producing  a  permanent  lustre  on  cotton 
goods.     April  10. 

8002.  Turner  and  Turner.  Hawking  machines  em- 
ployed in  indigo  dye  vats.*      April  10. 

Complete  Specifications  Accepted. 

Sill  (1907).  Levinstein,  and  Levinstein,  Ltd.  Pro- 
duction of  two-coloured  effects  in  union  goods  by  dyeing. 
April  S. 

9120  (1907).  Jardin.  Bleaching  flax,  hemp,  and  like 
textile  materials.      April  15. 

13,831  (1907).  Ciesler.  Apparatus  for  treating  wool, 
etc.     April  S. 

1(1.757  (1907V  Dillberg  and  Gadd.  Protecting  vegetable 
fibres  from  decomposition  and  putrefaction.     April  15. 

28,510(1907).  Rothemann.  Apparatus  for  dyeing  and 
bleaching  bobbins  of  yarn  with  paper  sleeves.     April  15. 


VII— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

7269.  Peyton  and  Mac  Duff.  Apparatus  for  the  manu- 
facture of  calcium  carbide.     April  2. 

775S.  Hird.  Production  of  ammonia  from  ammonia 
liquor.     April  8. 

7849.  Vincent.  Preparation  and  application  of  ozone. 
April  9. 

7850.  Vincent.     Manufacture  of  oxygen.     April  9. 
7909.  Ostwald.     Catalytic  apparatus  for  transforming 

ammonia  into  oxides  of  nitrogen.*     April  9. 

8012.  Meister,  Lucius,  unci  Briining.  Manufacture  of 
alkali  formate.     [Ger.  Appl.,  April  10,  1907.]*     April  10. 

8014.  Lymn.  Plant  for  recovering  ammonia  from 
producer  gas.*     April  10. 

8102.  Matignon,  Trannoy,  Urbain,  Feige.  and  Verley. 
Manufacture  of  sulphuric  acid  and  sulphuric  anhydride 
by  the  contact  process.  [Fr.  Appl.,  April  12.  1907.1* 
April  11. 

Complete  Specifications  Accepted. 

12,575  (1907).  Kynaston,  and  United  Alkali  Co. 
Recovery  of  zinc  and  iron  from  liquors.     April  8. 

16,489  (1907).  Siemens  und  Halske  A. -G.  Manufacture 
of  a  plastic  mass  from  tungsten  compounds.     April  15. 

20,079  (1907).  Meyzonnier.  Manufacture  of  chrome 
alum.     April  15. 

20,827  (1907).  Wyssling.  Lime  crushing,  slaking, 
drying,  and  sifting  machine.     April  15. 

27,567  (1907).  Feld.  Washing  out  ammonia  from 
coal  gases,  etc.     April  15. 

6265  (1908).  Aktieselskabet  det  Norske  Kvaelstof- 
Kompagni.  Manufacture  of  nitric  acid  and  nitrites. 
April  15. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Applications. 

7044.  Pilkington  (Opperman).  Manufacture  of  sheet 
glass.     March  30. 

7139.  Stein.  Producing  hardware  similar  to  alfenid.* 
March  31. 

7230.  Sulman  and  Picard.  Application  of  metallic 
coatings  to  china,  porcelain,  glass,  etc.     April  1. 

8049.  Ford,  Ford,  and  Hill.  Decoration  of  pottery, 
earthenware,  china,  etc.     April  11. 

Complete  Specification  Accepted. 

19,429  (1907).  Schmidt.  Method  of  enamelling. 
April  15. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

7091.  Lake  (Sackett  Plaster  Board  Co.).     Manufacture 
of  plaster  cement  and  the  like.     March  31. 
7826.  Thoma.     Cement.     April  8. 

Complete  Specifications  Accepted. 

2994  (1907).  De  Karyscheff.  Materials  capable  of 
withstanding  heat,  acids,  and  alkalis.     April  15. 

15,434  (1907).  Barnhurst     and     Fuller.  Producing 

cement  clinker  in  the  manufacture  of  cement.     April  8. 

28,745  (1907).  Schruf.  Production  of  artificial  stone 
and  mortar  impermeable  to  water.     April  8. 


X.— METALLURGY. 

Applications, 

7211.  Strange,  Pirn,  and  Matthews.  Recovery  of  gold 
by  the  cyanide  process.     April  1. 

7227.  Rosenberg.  Depositing  metals  on  metallic  and 
other  surfaces.     April  1. 

7429.  Herrenschmidt.  Treatment  of  antimony  ores. 
[Fr.  Appl.,  April  5,  1907.]*     April  3. 

7442.  Kirkham.  Regenerative  gas-heated  cementation 
furnace.     April  4. 

7477.  Zohrab  and  Evans.  Treatment  of  refractory 
ores,  iron  sands,  etc.,  for  smelting.     April  4. 

7584.  Nodon.  Recovery  of  tin  from  waste  tinned 
metal,  mixtures  and  alloys  of  tin,  etc.  [Fr.  Appl.,  April  1 1, 
1907.]*     April  6. 

7705  and  7706.  Nodon.  Recovery  of  tin  from  waste 
mixtures  and  alloys  of  tin  with  lead.  [Fr.  Appls.,  Sept.  7, 
1907,  and  Feb.  10,  1908.]  [Additions  to  No.  7584  of 
1908.]*     April  7. 

7726.  Norton.  Preparation  of  iron  or  steel  sheets.* 
April  7. 

7917.  Pratt.     Manufacture  of  steel.     April  9. 

7920.  Peat.  Retorts  for  subjecting  ores,  shale,  etc., 
to  heat.*     April  9. 

7951.  Chailton.     Smelting  iron  ores.     April  9. 

Complete  Specifications  Accepted. 

7946  (1907).  Muirhcad.  Desiliconising  or  purifying 
cast  iron  for  use  in  making  basic  open-hearth  steel. 
April  8. 

8567  (1907).  Boult  (Chapman).  Separation  of  certain 
non-metallic  from  other  mineral  substances.     April  15. 

10,750  (1907).  Reid.  Treating  ore  or  like  material  by 
the  aid  of  heat.     April  8. 

17,519  (1907).  Schneider.  Manufacture  of  steel  for 
armour  plates,  etc.     April  8. 


XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Applications. 

7188.  Nathusius,  and  Westdeutsche  Thomasphosphat- 

werke.  Electric  furnaces.*     April  1. 

7923.  Nathusius,  and  WTestdeutsche  Thomasphosphat- 

werke.  Electric    furnaces.     [Addition    to    No.    7188    ot 

1908.]*  April  9. 

801 7.  Branco  and  Gumpert.  Manufacture  of  an 
insulating  material.*     April  10. 

Complete  Specifications  Accepted. 

8036  (1907).  Craig.  Electrodes  for  the  evolution  of 
ozone  from  oxygen  or  air.     April  8. 

19,027  (1907).  Chaumat,     See  nnder  IV. 
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XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

Applications. 

7103.  Lake  (Blakeman).     Oils.*     March  31. 

7110.  Lake  (Blakeman).     OiK*     March  31. 

7224.  Austerlitz.  Pressing  oil-seeds.  [Addition  to 
No.  10,860  of  1907.]*     April  1. 

7531.  Kiichle.  Production  of  soap  containing  albumen. 
April  4. 

Complete  Specifications  Accepted. 

12.746  (1907).  Glenister  and  Glenister.  Manufacture  of 
wax  matches,  candles,  tapers,  etc.     April  15. 

10.880  (1907/.  Schou  and  Schou.  Preparation  of  fatty 
substances.     April  8. 

23,746  (1907).  Bochringer  und  Soehne.  Application  of 
compounds  of  ammonia  and  higher  fatty  acids  for  candle 
making,  etc.     April  8. 

XII  [.—PIGMENTS.  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(.4.) — Pigments,  Paints. 

Applications. 

7090.  Lake  (Blakeman).  Manufacture  of  paint  com- 
pounds.*    March  31. 

7100.  Lake  (Blakeman).  Manufacture  of  paint  com- 
pounds.*    March  31. 

Complete  Specification  Accepted. 

2.">,lSl  (1907).  Anderson.  Dry  water-colour  or  dis- 
temper.    April  15. 

(B.) — Resins,  Varnishes. 

Complete  Specification  Accepted. 

18,481  (1907).  Linoleum  Manufacturing  Co.,  and 
Vincent.     Manufacture  of  linoleum.     April  15. 

(0. ) — India-Ribber. 

,  Application. 

7561.  Milne  and  Hutchison.  Preparatory  treatment  of 
rubber.     April  0. 

Complete  Specification  Accepted. 

7714  (1907).  Rouxeville.  Agglomerating  and  regener- 
ating rubber,  guttapercha,  and  their  artificial  substitutes. 
April  8. 

XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     &c. 

Application. 

7580.  Pianko  and  Knaster.  Manufacture  of  leather. 
|  Addition  to  No.  28,743  of  1907.]*     April  6. 

COMPLETE  Specification  ACCEPTED. 

8381  (1907).  Gevaert-Naert.  Manufacture  of  artificial 
leather  and  similar  products.     April  15. 

XVI.— SUGAR,  STARCH,  Gl'M,  fcc. 

APPLICATION. 
7813.  Boult  (Sparre).     See  under  XVII. 

Com  run  k  Specification  Accepted. 

18,841    (1907).    Kkstrom.  Making    grape    sugar    and 

ethyl  alcohol  from  materials  containing  cellulose.    April  15. 

Wll.     BREWING,   WINES,  SPIRITS,  &o. 

APPLICATIONS. 

7  179.   Royston    (Victoria     Distillery   Co.).     Apparatus 

for  distilling  alcohol,  low  wines,  and  raw   or  other  spirits.* 

April   I. 

7813.  Boult  (Sparre).  Production  of  products  in 
addition  toalcohol  by  fermentation  of  Bacchanne  solutions, 
preferably  maltose.*     April  8. 


Complete  Specification  Accepted. 
18,341  (1907).  Ekstrom.     See  under  XVI. 

XVIIL— FOODS  ;     SANITATION,    WATER 
PURIFICATION;      AND     DISINFECTANTS. 

(A.) — Foods. 

Applications. 

7525.  Macadam.  Manufacture  of  extracts  from  malted 
grain  or  cereal.     April  4. 

7577.  Longfield.     Baking  powder.     April   6. 

7732.  Jung  and  Jung.  Non-alcoholic  beverages.* 
April  7. 

Complete  Specifications  Accepted. 

8422  (1907).  Bredenkamp  and  Christiansen.  De- 
acidification  and  purification  of  old  butter.     April  15. 

27,660  (1907).  Morig.  Destroying  the  power  of  ger- 
mination of  wheat  and  other  seeds.     April  15. 

(B.) — Sanitation  ;    Water  Purification. 

Applications. 

7365.  Parsons.  Purification  and  utilisation  of  sewage.* 
April  3. 

7505.   Grimm.     Water  purifying  apparatus.*     April  4. 

XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

7430.  Marino.  Preparation  of  soluble  cellulose. 
[Addition  to  No.  3374  of  1908.]     April  3. 

7690.  Waddell.  Filtering  and  spinning  heads  for 
machines  for  forming  filaments  of  metamorphosed  cellu- 
lose, &c.,  in  the  manufacture  of  artificial  silk.  [Dated 
March  11,  1907.  Comprised  in  No.  5881  of  1907.]* 
April  7. 

8023.  Lyncke.  Production  of  powdered  soluble  alkali- 
cellulose  xanthate.  [Ger.  Appl.,  Sept.  21,  1907.]* 
April  10. 

Complete  Specification  Accepted. 

13,744  (1907).  Caldwell.  Apparatus  for  treating 
pulp.     April  15. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

7319.  Bentley,  Weizmann,  and  Clayton  Aniline  Co. 
Treatment  of  liquid  or  oily  pinene  hydrochloride,  and 
obtaining  solid  pinene  hydrochloride  and  camphene. 
April  2. 

7001  and  7002.  Wellcome,  Pyman,  and  Reynolds. 
Manufacture  of  therapeutic  compounds.     April  6. 

8068.  Wellcome,  Bates,  and  Remfry.  Manufacture  of 
a  therapeutic  compound.     April  11. 

Complete  Specifications  Accepted. 

27,113  (1907).  Lewy.  Manufacture  of  preparations 
of  hemoglobin.     April  8. 

139  (1908).  Rasohig.      .Manufacture     of     hydrazine. 

April   8. 

XXI.     PHOTOGRAPHIC  MATERIALS   AND 
PROCESSES. 

Application. 
7087.   Donisthorpe.     Photographic  films.     March  31. 

Wll.     EXPLOSIVES,  MATCHES,  &o. 
Application. 

7921.  Boult  (La  Motte).     Explosives.*     April  9. 
Complete  Specification    \<>  bpted. 

19.993      (1907).    Ansav      and      Xamr.hr.      Explosive. 

April  8. 


Journal  of  the  Society  of  Chemical  Industry. 


No.  9,  Vol.  XXVII. 


MAY  15,  1908. 


No.  9,  Vol.  XXVII. 


Official  Notice. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  the 
Armstrong  College,  Newcastle-on-Tyne,  on  Wednesday, 
July  22nd.  at  10.30  a.m.  Full  particulars  will  appear 
later. 

In  accordance  with  the  provisions  of  By-law  18  of  the 
Society  of  1881,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
(see  p.  363,  April  30th  number)  will  retire  from  their 
respective  offices  at  the  forthcoming  Annual  Meeting. 

Prof.  R.  Meldola,  F.R.S.,  has  been  nominated  to  the 
office  of  President  under  By-law  8  ;  Dr.  J.  T.  Dunn, 
Mr.  A.  R.  Ling,  Mr.  George  C.  Stone,  and  Mr.  R.  C. 
Woodcock,  have  been  nominated  Vice-Presidents  under 
By-law  8  ;  Sir  Boverton  Redwood  has  been  nominated 
a  Vice-President  under  By-law  11  ;  and  Dr.  T.  B.  Wagner 
has  been  nominated  a  Vice-President  under  By-law  26. 
Prof.  P.  Phillips  Bedson  and  Mr.  H.  Van  der  Linde  have 
been  nominated  Ordinary  Members  of  Council  under 
By-law  26 ;  and  Mr.  Thomas  Tyrer  and  Dr.  Ludwig 
Mond,  F.R.S.,  have  been  nominated  Hon.  Treasurer  and 
Hon.  Foreign  Secretary  respectively  under  By-law  9. 

Members  are  hereby  invited  to  nominate  fit  and  proper 
persons  to  fill  four  vacancies  among  the  Ordinary  Members 
of  Council.  Forms  for  this  purpose  can  be  obtained 
from  the  General  Secretary. 

Extract  from,  By-law  18. — "  No  such  nomination  shall 
be  valid  unless  it  be  signed  by  at  least  ten  members  of 
the  Society,  who  are  not  in  arrear  with  their  subscriptions, 
and  by  the  nominee,  nor  unless  it  be  received  by  the 
General  Secretary,  at  the  Society's  office,  not  later  than 
the  last  day  of  May  prior  to  the  commencement  of  the 
Annual  General  Meeting,  at  which  the  election  to  which 
the  nomination  refers  is  to  take  place.  Nor  shall  any 
such  nomination  be  valid  if  the  person  nominated  be 
ineligible  for  election  under  By-laws  12  or  15.  No 
member  shall  sign  more  than  one  nomination  form." 

By  order  of  the  Council, 
Charles  G.  Cresswell,  Secretary. 


Liverpool  Section. 


Meeting  held  at  the  University,  Liverpool,  on  Wednesday, 
April  8th,  1908. 


DK.    JAMES    T.    CONROY    IX    THE    CHAIH. 

THE  DETERMINATION  OF  PHOSPHORUS  IN 
PHOSPHOR    TIN. 

BY    W.    GEMMELL   AND    S.    L.    ABCHBUTT. 

(From  The  National  Physical  Laboratory). 
Some  time  ago  we  had  occasion  to  analyse  two  samples 


of  phosphor  tin  containing  approximately  three  and  five 
per  cent,  of  phosphorus.  On  attempting  to  dissolve  the 
live  per  cent,  alloy  in  aqua  regia,  the  action  was  so  violent 
that  phosphoretted  hydrogen  was  evolved  in  considerable 
quantity  and  ignited  spontaneously  in  the  air.  The 
samples  were  therefore  attacked  with  nitrio  acid  of 
1*2  sp.  gr.,  when  a  much  less  violent  action  ensued,  and 
no  phosphoretted  hydrogen  was  lost.  The  acid  was 
evaporated  off,  and  the  residue  thoroughly  dried  on  the 
water  bath.  It  was  then  taken  up  with  warm  dilute  nitric 
acid  and  filtered.  By  this  treatment  all  th}  phosphorus 
is  contained  in  the  residue  as  tin  phosphate  together  with 
tin  oxide.  The  residue  was  treated  in  two  ways  for  the 
purpose  of  removing  the  tin  and  obtaining  the  phosphorus 
in  the  form  of  a  soluble  phosphate.  The  one  consisted 
of  fusion  of  the  residue  with  a  mixture  of  equal  parts 
of  anhydrous  sodium  carbonate  and  sulphur,  which  we 
will  call  the  Hepar  method ;  the  other,  fusion  with 
potassium  cyanide. 

The  Hepar  fusion  was  carried  out  in  a  covered  porcelain 
crucible  and  heating  continued  until  the  excess  of  sulphur 
was  driven  off.  The  phosphorus  now  exists  as  sodium 
phosphate  and  the  tin  as  sodium  sulpho-stannate.  The 
melt  was  cooled  and  dissolved  in  water,  in  which  the 
above  compounds  are  easily  soluble.  Hydrochloric  acid 
was  now  added  to  the  solution  until  present  in  small 
excess,  whereby  the  tin  was  thrown  out  as  a  bulky  pre- 
cipitate of  tin  sulphide  ;  the  precipitate  was  then  filtered 
off  and  well  washed  with  sulphuretted  hydrogen  water. 
The  filtrate  was  boiled  to  remove  sulphuretted  hydrogen, 
evaporated  to  a  suitable  bulk,  and  the  phosphorus  pre- 
cipitated with  magnesia  mixture  in  the  usual  manner. 
Presenilis  states  that  the  tin  sulphide  is  liable  to  carry 
down  phosphorus  with  it.  We  therefore  examined  this 
precipitate  for  phosphorus  by  evaporating  it  to  dryness 
with  nitric  acid.  The  insoluble  residue  was  then  fused 
with  the  Hepar  mixture,  the  further  treatment  being 
exactly  as  described  above.  In  two  estimations  on  the 
five  per  cent,  alloy,  the  phosphorus  found  in  the  precipitate 
amounted  to  0-212  and  0-216  per  cent.  In  the  case  of 
the  three  per  cent,  alloy,  the  amount  was  less. 

The  cyanide  fusion  method. — By  fusion  of  the  residue, 
from  the  nitric  acid  evaporation,  with  potassium  cyanide, 
the  tin  is  separated  in  the  metallic  condition.  This  fusion 
was  also  carried  out  in  a  covered  porcelain  crucible,  the 
melt  cooled,  extracted  with  water,  and  the  tin  removed 
by  filtration.  An  excess  of  hydrochloric  acid  was  added 
to  the  filtrate,  which  was  boiled  until  all  hydrocyanic 
acid  was  expelled,  and  the  phosphorus  precipitated  with 
magnesia  mixture  in  the  usual  way.  Some  high  results 
were  obtained  by  this  process,  which  were  subsequently 
traced  to  the  presence  of  tin  in  the  filtrate.  The  difficulty 
was  overcome  by  nearly  neutralising  the  acid  filtrate 
with  ammonia  and  passing  sulphuretted  hydrogen,  when 
we  invariably  obtained  a  small  precipitate  of  tin  sulphide, 
which  was  filtered  off  previous  to  the  piecipitation  of  the 
phosphorus.  This  tin  had  caused  the  high  results  by  being 
precipitated  with  the  phosphorus.  Two  other  alloys  of 
lower  phosphorus  content  were  prepared  from  the  three 
per  cent,  alloy  by  melting  and  dilution  with  pure  tin 
These  alloys  contained  approximately  14  and  0*7  per 
cent,   of  phosphorus. 

The  following  is  a  comparison  of  the  results  given  by 
the   two   methods  : — 


5  per 

cent. 

alloy. 

3  per 

cent. 

alloy. 

1-4  per 

cent 

.  alloy. 

0-7  per 

cent,  alloy. 

Determination. 

Hepar 
fusion. 

Cyanide 
fusion. 

Hepar 
fusion. 

Cyanide 
fusion. 

Hepar 
fusion. 

Cyanide 
fusion. 

Hepar 
fusion. 

Cyanide 
fusion. 

1 

4-983 
5-124 

4-863 

2.812 
2-817 

2-902 

1-293 

1-293 
1-245 

0-098 

0-662 

2 
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Several  objections  may  be  raised  against  the  above 
methods  : — 

1.  The  porcelain  crucibles  are  attacked  by  the  fused 
alkalis,  and,  unless  precautions  be  taken,  the  magnesium 
pyrophosphate  precipitate  is  liable  to  contamination  with 
silica  and  alumina  from  the  material  of  which  the  crucible 
is  made. 

2.  The  carrying  down  of  phosphorus  by  the  tin  sulphide 
precipitated  necessitates  further  treatment  of  this  pre- 
cipitate. 

3.  We  have  already  seen  that,  in  the  case  of  the 
potassium  cyanide  method,  it  is  necessary  to  remove  the 
last  traces  of  tin  with  sulphuretted  hydrogen  before 
precipitation  of  the  phosphorus. 

4.  The  Hepar  method  is  practically  restricted  to 
amounts  of  alloy  not  exceeding  one  gramme,  on  account 
of  the  bulkiness  of  the  tin  sulphide  precipitate. 

5.  The  above  processes  are  very  lengthy  and  tedious 
when  compared  with  the  method  now  about  to  be 
described. 

The  new  method. — We  found  that  the  above  samples 
of  phosphor  tin  were  easily  decomposed  by  hydrochloric 
acid,  and  it  seemed  probable  that  all  the  phosphorus 
was  evolved  as  hydrides,  and  might  be  absorbed  and 
converted  into  phosphoric  acid  by  suitable  means. 
Bromine  and  water  proved  very  effective  for  the  attain- 
ment of  this  end.  We  therefore  proceeded  as  follows  : — 
Two  to  five  grms.  of  the  sample  were  placed  in  a  500*c.c. 
Jena  flask  fitted  with  a  tap  funnel  and  delivery  tube. 
The  tap  of  the  funnel  was  a  "  two  way,"  allowing  gas  or 
liquid  to  be  introduced  as  desired.  The  absorption 
apparatus  consisted  of  three  Drechsel  bottles,  the  first 
two  containing  about  £  inch  of  liquid  bromine  covered 
with  bromine  water  of  about  one  inch  in  depth,  and  the 
third  bromine  water  only.  The  air  was  first  completely 
removed  by  passing  a  current  of  carbon  dioxide  through 
the  apparatus  for  about  5  minutes.  50  to  100  c.c.  of 
concentrated  hydrochloric  acid  were  then  introduced, 
and  the  contents  of  the  flask  gently  heated.  The  sample 
dissolved  readily,  and  it  was  obivous  from  the  appearance 
of  the  first  Drechsel  bottle  that  vigorous  action  was  taking 
place  between  the  evolved  gases  and  the  bromine.  When 
the  action  had  practically  ceased,  the  contents  of  the 
flask  were  gently  boiled  to  effect  complete  solution  of  the 
tin,  and  to  expel  any  phosphorus  hydrides  in  the  liquid. 
A  current  of  carbon  dioxide  was  then  passed  through  the 
flask  for  five  minutes  to  drive  forward  any  remaining 
traces  of  evolved  gases  into  the  Drechsel  bottles.  These 
were  then  disconnected,  the  contents  rinsed  into  a  large 
beaker,  the  bromine  boiled  off,  and  the  solution  con- 
centrated. From  this  solution  the  phosphorus  was 
precipitated  in  the  usual  manner  with  magnesia  mixture. 

The  alloys  used  in  these  tests  contained  no  arsenic, 
which  would  have  been  estimated  along  with  the  phos- 
phorus, had  it  been  present.  Any  appreciable  quantity 
present  in  the  sample  should  subsequently  bo  estimated 
in  the  magnesium  pyrophosphate  by  solution  in  hydro- 
chloric acid,  reduction,  and  precipitation  with  sulphuretted 
hydrogen.  Before  the  precipitation  of  the  phosphorus 
by  magnesia  mixture  no  precipitate  was  ever  obtained 
with'ammonia  or  sulphuretted  hydrogen,  showing  that  no 
tin  had  been  carried  over.  The  contents  of  the  evolution 
flask  were  always  tested  for  phosphorus,  and  nothing 
more  than  the  merest  trace  was  ever  found. 

The  results  given  by  this  method  on  the  four  alloys 
are  as  follows  :  — 


No. 

5  per  cent. 

alloy. 

3  per  cent. 

alloy. 

1-4  per  cent, 
alloy. 

0-7  per  cent, 
alloy. 

1 
2 
3 
4 

5-0«8 
5-052 
5-064 

2-885 
2-881 
2-887 

1-371 

Ivf.V.I 

1-346 

0-718 
0-708 
0-718 
0-712 

It  will  be  seen  that  these  result*  are  satisfactory  and 
concordant,  and  either  agree  with  those  oi  the  older 
methods  or  are  very  slightly  higher.  We  therefore  regard 
the  method  as  accurate,  while  it  presents  the  following 
decided    advantages  :  — 

1.  There  are  no  bulky  precipitates  to  be  dealt  with, 


2.  There  is  no  liability  of  introducing  silica  or  alumina 
derived  from  fusion  in  porcelain  crucibles. 

3.  The  method  is  much  shorter,  as  the  actual  evolution 
and  absorption  occupies  less  than  twenty  minutes. 


London  Section. 

Meeting   held  at   Burlington   House   on   April   6,    1908. 

DR.    J.    LEWKOWITSCH   IX    THE    CHAIR. 

THE   OCCURRENCE   OF   CYANOGENETIC   GLUCO- 
SIDES IN  FEEDING-STUFFS. 

BY  THOS.  A.  HENRY,  D.SC.  (LOND.),  AND  S.  J.  M.  AULD, 
PH.D.  (WURZBURG). 

During  the  last  eight  years,  a  considerable  number  of 
plants  containing  cyanogenetic  glucosides  have  been 
examined  at  the  Imperial  Institute,  and  as  several  of 
these  are  used  both  in  their  countries  of  origin  and  also 
in  Europe  as  feeding  stuffs,  it  seems  desirable  that  the 
information  which  has  been  obtained  regarding  the 
amounts  of  hydrocyanic  acid  furnished  by  these  products 
under  different  conditions,  should  be  placed  on  record, 
and  as  there  appears  to  be  some  difference  of  opinion 
among  analysts  as  to  the  methods  which  should  be 
adopted  in  estimating  the  hydrocyanic  acid  in  such  cases, 
an  account  of  the  methods  used  in  the  investigations 
referred  to,   may  be  of  general  interest. 

It  is  unnecessary  for  the  present  purpose  to  describe 
in  detail  the  results  of  purely  scientific  interest,  which 
this  work  has  afforded,  since  these  have  been  published 
already  by  Prof.  W.  R.  Dunstan,  in  association  with  one 
or  both  of  the  present  authors,  in  a  series  of  papers  on 
"  Cyanogenesis  in  Plants,"  presented  to  the  Royal  Society, 
which  include  the  following  cases  : — 

Lotus  arabicus.     Phil.  Trans.,  1901,  B.,  194,  515. 

Sorghum  vulgare,  commonly  known  as  "  the  great 
millet"  or  "common  sorghum',"  ibid,  1902,  A.,  199,  399. 

Beans  of  Phasseolus  lunatus.  Proc.  Roy.  Soc,  1903, 
72,  285. 

Linseed  (or  flax)  and  cassava,  ibid.,  1905,  78,  145. 

It  is  sufficient  to  say,  in  this  connection,  that  each  of 
these  plants  has  been  found  to  contain  a  cyanogenetic 
glucoside  and  a  glucosidolytic  enzyme,  and  that  when 
these  two  products  are  brought  into  contact  by  placing 
the  ground  plant  in  water,  decomposition  of  the  glucoside 
ensues  with  the  production  of  hydrocyanic  acid.  The 
diverse  nature  of  these  glucosides  is  sufficiently  indicated 
by  the  following  table  : — 

Table  I. 


Name  of  plant. 


Cyanogenetic 
glucoside. 


Nature  of  decomposition 
products  of  glucoside. 


Lotus  arabicus    .      Lotusin 


Sorghum  vulgare . 


Phaseolus  lunatus 
(Lima.ltangoon 
or  Java  beans) 

f.inum  usitatis- 
simum       ( Flax 
or  linseed) 

Manihot  utillis- 
sima  (Cassava 
or  manioc) 


Dhurrin 


;-Phaseolunatin 


Lotoflavin(a  colouring  matter 
of  the  quercetin  group), 
d-glucose,  and  hydrocyanic 
acid. 

Ai-llydroxybcnzaldehyde, 
rf-glucose,  and  hydrocyanic 
acid. 


Acetone,      rf-glucose,      and 
hydrocyanla  acid. 


Detection   and   estimation    «/    hydrocyanic   acid, — From 

the  statement  made  aluive  that   these  plants  when  ground 
and   placed   iii  contact    with   water  liberate  hydrocyanic 

acid,    it   would,   at   tirst  Bight,   appear   (hit    the  estimation 

of    the    amount     of    hydrocyanic    acid     eould     he    readily 

conducted  by  allowing  a  weighed  quantity  of  the  ground 

plant   to  remain  in  contact  with   water  in  a  closed  vessel 
for  a  period  lone  enough  to  ensure  complete  decomposition. 
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of  the  glucoside,  and  then  to  distil  off  and  estimate  by 
any  of  the  usual  methods,  the  hydrocyanic  acid  formed. 
The  aqueous  liquid  so  prepared  is.  however,  usually 
difficult  to  distil,  owing  to  the  formation  of  froth,  and 
there  is.  moreover,  good  reason  to  believe  that  under 
these  conditions  the  decomposition  of  the  glucoside  is 
practically  never  complete,  so  that  an  estimation  con- 
ducted in  this  manner  gives  low  results.  One  of  the 
most  important  factors  in  this  connection  is  the  inhibiting 
action  exerted  by  the  rf-glucose,  produced  in  the  initial 
c  of  the  hydrolysis,  on  the  decomposition  of  the 
glucoside  in  the  later  stages  of  the  reaction.  This  in- 
hibition has  been  repeatedly  observed  by  investigators 
who  have  worked  on  the  decomposition  of  glucosides  by 
enzymes.  In  the  present  connection,  this  point  is  of 
special  importance,  since  not  only  is  d-glucose  produced 
by  the  hydrolysis  of  the  glucoside,  but  there  is  also  some 
originally  present  in  the  beans.  In  order  to  obtain  some 
information  as  to  the  sort  of  effect  produced  in  this  way, 
a  number  of  experiments  on  the  inhibiting  action  of 
various  sugars  on  the  decomposition  of  phaseolunatin  by 
the  enzyme,  which  accompanies  it  in  the  beans  of 
Phaseolus  lunatus.  were  made.  The  pure  glucoside  was 
employed  in  these  experiments,  and  the  enzyme  used  was 
prepared  from  a  cultivated  variety  of  the  beans,  which 
contained  the  enzyme,  but  no  cyanogenetic  glucoside. 
The  results  obtained  are  given  in  the  following  table. 
A  comparative  experiment  with  ammonium  sulphate  in 
place  of  sugar  -was  also  made,  in  order  to  ascertain  how 
soluble  inorganic  *alts,  which  are  frequently  present  in 
these  products  in  considerable  quantity,  affect  the  decom- 
position. The  quantity  of  glucoside  decomposed  in  each 
case  was  ascertained  by  a  determination  of  the  amount 
of  hydrocyanic  acid  produced. 


IN   GRA  MS 

Diagram  1. 


re-percolated  with  hot  alcohol  (in  which  all  the  glucosides 
of  this  type,  so  far  described,  are  soluble)  until  exhausted. 


Table  II. — Temperature  =  4Q-(F  C.    Time  =  l  hour.     Concentralion  =  Q-365  grm.  in  10  grms.  water. 


Glucoside 

Invert 

Glucoside 

1 

Ammonium 

•i-Glucose 

decomposed 

sugar 

decomposed 

Laevulose 

!     Glucoside 

Sucrose 

Glucoside 

sulphate 

Glucoside 

added. 

by  enzyme. 

added. 

by  enzyme. 

added. 

1  decomposed. 

added. 

decomposed. 

added. 

decomposed. 

grins. 

per  cent. 

grms. 

per  cent. 

grms. 

1    per  cent. 

grms.* 

!   per  cent.* 

grms.t 

per  cent.f 

— 

49-3 

— 

46-3 

— 

48-0 

— 

71-5 

— 

54-7 

0-5 

44"2 

0-4 

45-8 

0-5 

48-0 

0-6 

71-0 

0-5 

54>7 

1-5 

39-9 

1-2 

44-3 

1-5 

48-0 

1-8 

71-5 

1-5 

55-2 

2-5 

38-4 

2-0 

41-9 

2-5 

48-3 

3-0 

71-5 

2-5 

54-7 

5-0 

34-8 

4-0 

38-4 

5-0 

48-0 

6-0 

71-5 

5-0 

54-3 

7-5 

32-3 

8-0 

34-5 

7-5 

47-2 

12-0 

70-5 

10-0 

54-3 

10-0 

29-5 

15-0 

30-3 

10-0 

47-6 

15-0 

70-3 

15-0 

53-7 

15-0 

25-8 

20-0 

28-6 

20-0 

46-0 

30-0 

69-4 

20-0 

53-3 

20-0 

22-7 

40-0 

25-5 

30-0 

45-6 

40-0 

68-0 

30-0 

53-0 

50-0 

14-3 



— 

— 

— 

50-0 

66-6 

50-0 

49-3 

*  The  experiments  with  sucrose  were  continued  for  90  in  place  of  60  minutes.  . 

t  The  enzyme  used  in  these  experiments  with  ammonium  sulphate  was  part  of  a  new  preparation,  and  different  from  that  used 
in  the  first  four  sets. 


It  will  be  seen  from  the  tabular  statement,  that  whereas 
the  percentage  of  glucoside  decomposed  in  presence  of 
snerose,  lsevulose,  and  ammonium  sulphate  only  falls 
off  to  a  slight  extent  as  the  concentration  of  these  sub- 
stances is  increased,  the  falling  off  in  the  case  of  glucose 
is  very  large,  even  for  relatively  small  additions  of  the 
sugar,  and  though  smaller  in  the  case  of  invert  sugar  is 
still  considerable.  These  points  are  perhaps  more  clearly 
indicated  by  means  of  Diagram  1,  which  represents 
graphically  the  results  recorded  in  Table  II. 

In  view  of  these  facts  it  is  important  that  the  method 
adopted  for  the  estimation  of  the  hydrocyanic  acid, 
yielded  by  feeding  stuffs  containing  cyanogenetic  gluco- 
sides, should  avoid  this  difficulty  of  incomplete  decom- 
position of  the  glucoside.  As  the  estimation  of  the  amount 
of  hydrocyanic  acid  formed  is  usually  undertaken  with  a 
view  to  ascertaining  whether  the  product  in  question  is 
likely  to  be  poisonous,  it  is  desirable  that  the  results 
obtained  should  represent  as  nearly  as  possible  the 
maximum  amount  of  hydrocyanic  acid  obtainable.  The 
authors  have  therefore  used  in  all  cases  a  process,  which 
depends  on  the  partial  isolation  of  the  glucoside  and  its 
decomposition  by  boiling  with  mineral  acids.  This 
process  is  carried  out  as  follows  : — A  tonvenient  quantity 
of  the  product  is  ground  as  rapidly  as  possible,  weighed, 
placed  in  a  Soxhlet  extractor  of  the  ordinary  type,  and 


The  solvent  is  then  distilled  off  on  the  water-bath  and 
the  residue  mixed  with  about  50  c.c.  of  water  to  which 
10  c.c.  of  10  per  cent,  hydrochloric  acid  or  sulphuric  acid 
has  been  added.  This  mixture  is  then  distilled,  more 
water  being  added  from  time  to  time,  if  necessary,  until 
hydrocyanic  acid  is  no  longer  found  in  the  distillate. 
The  distillation  can  be  greatly  expedited  by  using  a 
current  of  steam.  The  amount  of  hydrocyanic  acid  in  the 
distillate  may  then  be  estimated  volu metrically  by  Liebig's 
method,  but  the  authors  have  found  it  more  convenient 
to  use  a  slightly  modified  form  of  the  Fordos  and  Gelis 
process  (J.  Rharm.  Chim.,  23,  48),  which  depends  on  the 
conversion  of  the  hydrocyanic  acid  into  cyanogen  iodide 
according  to  the  equation,  HCN  -I- 12  =  HI  +  CNI.  In  the 
original  Fordos  and  Gelis  process  the  solution  containing 
the  hydrocyanic  acid  is  made  faintly  alkaline  by  adding 
caustic  soda,  and  then  the  excess  of  alkali  is  converted 
into  sodium  bicarbonate  by  adding  "  soda  water,"  but  it 
is  much  more  convenient  to  add  at  once  a  slight  excess 
of  sodium  bicarbonate,  and  then  to  titrate  with  standard 
iodine  solution,  taking  the  production  of  a  faintly  yellow 
colour,  due  to  excess  of  iodine,  as  indicating  the  end  of 
the  reaction.  In  this  way  minute  quantities  of  hydro- 
cyanic acid,  sixth  *s  are  obtainable  from  some  kinds  of 
white  Rangooa  beans,  can  be  estimated  readily.  It  will 
be  shown   later   that  it   is   also   important  to  ascertain 
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whether  the  product  under  examination  contains  both 
glucoside  and  enzyme,  and  this  can  be  done  by  placing 
a  quantity  of  the  freshly-ground  product  in  water  and 
ascertaining  whether  hydrocyanic  acid  is  formed.  It  is 
advantageous  to  render  the  water  antiseptic  by  the  addi- 
tion of  a  little  chloroform  or  toluene. 

Of  the  five  plants  mentioned  above,  only  two  are  of 
importance  at  present  as  yielding  feeding  stuffs,  which 
are  in  use  in  Europe,  viz.,  Linum  usitatissimum,  the  seed 
of  which  is  largely  used  for  feeding  purposes  in  the  form 
of  linseed  cake,  and  Phaseolus  lunatus,  which  furnishes 
the  three  different  products  known  as  Java,  Rangoon  and 
Lima  beans. 

Linseed- — The  fact  that  linseed  is  capable  of  yielding 
hvdrocvanic  acid  was  first  established  bv  Jorissen  in 
1893  (Bull.  Acad.  Roy.  Belg.,  1883,  3,  5,  '750),  and  the 
same  author,  in  association  with  Hairs,  isolated  from 
this  material,  in  1891  (ibid.,  3,  21,  529),  a  cyanogenetic 
glucoside  which  was  named  linamarin.  The  present 
authors,  in  association  with  Professor  Dunstan,  have 
re-examined  linamarin  (Proc.  Roy.  Soc,  1906,  B,  78,  145), 
and  shown  that  it  is  identical  with  phaseolunatin  (a-dex- 
trose  ether  of  acetone  cyanohydrin),  which  they  had 
previously  isolated  from  the  beans  of  Phaseolus  lunatus. 
The  amount  of  hydrocyanic  acid  obtainable  from  linseed 
and  young  linseed  plants  is  given  in  the  following  table. 

Table  III. 


Height,  Inches 


Hydrocyanic  acid  obtained, 
per  cent. 


•  DunBtan,  Henry,  and  Auld,  loc.  tit. 
t  Jorissen,  loc.  tit. 

It  was  obvious  from  these  facts  that  linseed  cake, 
consisting  merely  of  linseed  freed  from  oil,  must  be 
capable  of  yielding  considerable  quantities  of  hydrocyanic 
acid.  Samples  of  linseed  cake  were  therefore  obtained 
from  two  of  the  principal  manufacturers  of  oil  cake  in 
this  country  for  examination.  Both  samples  were 
guaranteed  to  have  been  made  from  98  per  cent,  linseed. 
On  analysis  by  the  method  described  above,  they  were 
found  to  yield  0-032  and  0-045  per  cent,  of  hydrocyanic 
acid  respectively.  Although  it  was  established  so  long  ago 
as  1891  that  linseed  is  capable  of  yielding  hydrocyanic 
acid,  the  fact  does  not  appear  to  be  well  known,  and  the 
authors  have  been  unable  to  find  any  record  of  poisoning 
eases  having  occurred  owing  to  the  use  of  linseed  cake 
as  a  feeding  stuff.  The  only  case  bearing  remotely  on 
this  point  is  that  mentioned  by  Leather  (Agric.  Journ. 
India,  1906,  1,  225),  who  states  that  several  cows 
were  poisoned  in  India  in  1905,  as  the  result  of  eating 
young  flax  plants.  The  explanation  of  the  non-toxicity 
of  linseed  cake  appears  to  be  that  all  the  cake  now  on 
the  market  is  prepared  by  hot  expression  of  the  oil,  and 
the  temperature  to  which  the  seed  is  heated  in  a  moist 
state  in  this  process  is  high  enough  to  destroy  the  enzyme, 
so  that  when  the  cake  is  eaten  no  d.-oom position  of  the 
glucoside  occurs  in  the  stomach.  Confirmation  of  this 
view  is  obtained  from    the    fact  that  neither  of  the  two 


samples  of  cake,  referred  to  above,  liberated  any  hydro- 
cyanic acid  when  ground  and  placed  in  water.  Compara- 
tively little  evidence  is  available  as  to  whether  cyano- 
genetic glucosides  are  toxic  in  the  absence  of  an  enzyme 
capable  of  decomposing  them,  and  although  it  has  been 
stated  that  amygdalin,  the  cyanogenetic  glucoside  of 
bitter  almonds,  is  hydrolysed  in  the  small  intestine 
liberating  hydrocyanic  acid,  the  statement  is  commonly 
made  that  amygdalin  is  not  toxic  in  the  absence  of 
emulsin. 

Beans  of  Phaseolus  lunatus. — Several  varieties  of  these 
appear  in  commerce. 

1.  Java  beans  consist  of  beans  varying  in  colour  from 
pale  brown  to  almost  black.  The  sample  of  beans  of 
this  plant  from  which  phaseolunation  was  first  isolated 
at  the  Imperial  Institute,  was  of  this  type,  and  was 
received  from  M.  Boname,  of  the  Station  Agronomique, 
Mauritius,  who  had  already  obtained  hydrocyanic  acid 
from  them. 

2.  Rangoon,  Burma  or  Paigya  beans  differ  from  the 
former  in  being  smaller  and  plumper,  and  lighter  in 
colour.  Two  classes  come  on  the  market ;  "red  Rangoon 
beans,"  which  are  pink  with  small  purple  splotches, 
and  "  white  Rangoon  beans,"  which  are  pale  cream  in 
colour. 

3.  Lima  beans  are  much  larger  than  the  Rangoon 
beans,  and  are  pale  cream  in  colour.  A  very  similar 
product  is  the  Haricots  de  Sieva  of  French  commerce, 
also  derived  from  Phaseolus  lunatus. 

It  has  been  suggested  by  Cordemoy  (Flore  de  I'isle 
Reunion)  that  these  three  types  of  beans,  in  the  order 
given  above,  represent  progressively  improved  agricultural 
types,  the  first  being  an  almost  wild  product  and  markedly 
poisonous,  the  second  a  cultivated  material  not  possessing 
the  markedly  toxic  properties  of  the  first  type,  and  the 
third  a  well  cultivated  product  free  from  toxicity. 

The  fact  that  the  beans  of  Phaseolus  lunatus  are  liable 
to  be  poisonous,  has  long  been  known,  and  is  mentioned 
by  various  authors,  notably  by  Church  in  his  "  Food 
grains  of  India  "  (p.  155),  and  by  Watt  in  his  "  Dictionary 
of  the  Economic  Products  of  India."  In  recent 
years,  through  the  importation  of  large  quantities  of 
the  most  virulent  type  of  these  beans  from  Java,  numerous 
cases  of  the  poisoning  of  cattle  by  them  have  been  recorded 
in  Europe  (Bull.  Imp.  Inst.,  1903,  1,  12,  112;  1905.  3, 
373;  1906.  4,  329),  Guignard  (Compt.  rend.,  1906,  147, 
545),  Kohn-Abrest  (ibid,  p.  586),  Robertson  and  Wynne 
(Zeits.  Anal.  Chem.,  1905,  44,  735),  Tatlock  and  Thomson 
(Analyst,  August,  1906). 

A  considerable  number  of  determinations  of  the  amounts 
of  hydrocyanic  acid  obtainable  from  beans  of  Phaseolus 
lunatus  from  various  sources  have  been  made  during  the 
last  few  years,  and  the  most  important  of  these  are 
summarised  in  Table  IV.,  to  which  a  number  of  new 
of  new  determinations  by  the  authors  have  been  added. 

These  results,  it  will  be  seen,  agree  in  showing  that 
the  dark  coloured  Java  or  Mauritius  beans  yield  much 
larger  quantities  of  hydrocyanic  acid  than  the  lighter 
coloured  kinds  from  Burma,  and  these  again  more  than 
the  carefully  cultivated  large  white  beans  produced  in 
Madagascar,  France,  or  the  United  States,  which  usually 
furnish  only  traces  of  the  acid  or  none  at  all.  These  facts, 
on  the  whole,  confirm  Cordemoy's  view  that  cultivation 
with  a  view  to  the  production  of  largo  white  seeds  tends 
to  diminish  the  poisonous  character  of  these  beans,  but 
the  colour  of  the  beans  cannot  be  definitely  correlated 
with  the  quantity  of  hydrocyanic  acid  produced.  Thus, 
the  white  beans  found  to  a  small  extent  in  all  consignments 
of  Java  beans,  and  one  of  the  samples  of  Ceylon  white 
beans,  which  are  described  as  "cultivated,"  yield  fairly 
largo  quantities  of  hydrooyanio  acid.  Further,  the 
first  samples  of  white  Rangoon  beans  received  in  this 
country  and  examined  at  the  Imperial  Institute  yielded 
no  hydrocyanic  acid,  but  more  recently  Guignard  and 
Tatlock  and  Thomson  have  recorded  the  production  "t 
small  quantities  of  the  acid  by  beans  of  this  type.  Last 
year  a  sample  of  white  Rangoon  beans  was  received  at 
the  Imperial  Institute  from  Mr.  Hendrick,  which  yielded 
as  much   as  0-026  per  cent,   of  hydrocyanic  acid,   and 
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T  \iu.k  1Y. 


Description  of  beans. 


Results  obtained. 


At  the  Imperial 
Institute. 


By  Gulgnard.      By  Kohn-Abrest. 


By  Tatlock 
and  Thomson. 


Java — 

Mixed  beans,  various  colours 

Black 

Purplish  black 

Wine  red 

Keddish  brown 

Bright  maroon 

Light  brown  with  dark  spots 

Pale  brown  witii  dark  spots 

Cream  white 

Buck  with  white  spots  

Burma — 

Pale  pink  with  purple  spots 

Cream  white 

France — 

Haricots  de  Lima  (large  cream)    

Haricots  de  Sieva  (large  cream)    

Haricots  du  Cap  marbre  (pale  brown) 
Madagascar — 

Large  white    

Ceylon — 

Black  and  white  stripes    

..ill  white    

Cream  white 

Mauritius — 

Purplish  black 

Brown    

Light    brown 

United  States — 

Cooked  Lima  beans    

Miscellaneous — 

"  Butter  beans  "  * 


0-038  to  0-123 
0-116 
0-116 


0-103 

0-104 

0-105  to  0-110 

0-062 

0-004  to  0-024 
nil  to  0-027 


traces 
traces. 


0-060 
0-026 
0-068 

0-088 
0-087 
0-041 


Hydrocyanic  acid,  per  cent. 
0-05^ 


to  0-112 

— 



0-052 

— 

0-058 

— 

0-037 

— 

0-050 

— 

0-041 

— 

0-126 

•052 

0-037 

— 

0-058 

nil. 

0-002 


0-011 
0-006 


traces. 
0-004  to  0-008 


0-008 


0-027  to  0-137 
0-042 
0-031 

0-038 

0-038 

0-027 


*  Mr.   E.  M.  Holmes,  F.L.S.,  states  that  these  are  probably  the  product  of  Phaseolus  lunatus.     The  geographical  origin  of  this 
sample  is  unknown. 


recently  in  a  series  of  samples  supplied  by  the  Board  of 
Agriculture  some  were  found  to  yield  none,  others  mere 
traces,  and  still  others  up  to  0-024  per  cent.  It  is  evident, 
therefore,  that  although  Rangoon  beans  yield  less 
hydrocyanic  acid  than  Java  beans,  they  are  not  free  from 
this  property,  and  may  even  yield  the  acid  in  comparatively 
large  quantity.  It  is  worth  noting  that,  in  our  experience, 
white  Rangoon  beans  yielding  notable  quantities  of 
hydrocyanic  acid  only  began  to  come  on  the  market 
last  year  (1907). 

Beans  of  other  Phaseolus  sp. — When  phaseolunatin 
was  first  isolated  from  the  beans  of  Phaseolus  lunatus 
at  the  Imperial  Institute,  a  systematic  investigation  of 
the  beans  of  such  other  species  of  this  genus  as  were 
readily  available  was  made,  but  none  of  these  yielded 
hydrocyanic  acid.  Among  those  examined  were,  haricots, 
grown  in  France  and  Hungary  (derived  from  Phaseolus 
vulgaris),  scarlet  runner  beans  (from  Phaseolus  multiflorus), 
and  numerous  Indian  species  (e.g.,  Phaseolus  calcaratus, 
Phaseolus  mungo,  etc.).  Last  year,  however,  four  samples 
of  edible  beans  described  as"  Hungarian"  and  "Carniolan" 
were  obtained  by  Professor  Dunstan  in  Trieste,  and  these, 
on  examination,  yielded  0-003,  0-003,  nil,  and  0-001  per 
cent,  respectively  of  hydrocyanic  acid.  These  four 
samples  were  examined  by  Dr.  S.  E.  Chandler,  of  the 
Imperial  Institute,  who  states  that  the  first  three  are 
undoubtedly  races  of  Phaseolus  vulgaris.  These  results 
are  of  some  interest,  since  Evesque,  Verdier,  and  Bretin 
(J.  Pharm.  Chim.,  1907,  8,  348)  have  stated  recently 
that  they  obtained  from  beans  of  Phaseolus  vulgaris 
grown  in  Hungary  as  much  as  0  034  per  cent,  of  hydro- 
cyanic acid,  while  Guignard,  on  the  contrary,  has 
stated  that  he  was  unable  to  obtain  any  hydrocyanic 
acid  (Compt.  rend.,  1906,  142,  545,  and  1907,  145,  1112) 
from  samples  of  Hungarian  haricots  examined  by  him. 
These  observations  seem  to  leave  no  doubt  that  the  beans 
of  some  varieties  at  least  of  Phaseolus  vulgaris  may 
yield  hydrocyanic  acid.  In  this  connection  it  may  be 
mentioned  that  the  roots  of  the  scarlet  runner  are  well 
known  to  be  poisonous,  but  the  examination  of  a  single 
small  sample  of  these  roots  at  the  Imperial  Institute, 
in  1900,  showed  that  it  did  not  yield  any  hydrocyanic 
acid,  but  in  view  of  the  variability  in  this  respect  shown 


by  the  seeds  of  this  plant  as  produced  in  Hungary,  the 
single  result  cannot  be  regarded  as  conclusive. 

Other  plants. — In  a  list  of  plants  known  to  yield 
hydrocyanic  acid,  published  by  Dr.  Greshoff  in  1906, 
over  140  species  are  enumerated,  and  since  that  time 
considerable  additions  have  been  made  to  the  list.  In 
the  present  connection,  however,  further  reference  need 
only  be  made  to  a  few  presenting  features  of  special 
interest  v/hich  have  been  investigated  recently,  or  are 
still  under  investigation  at  the  Imperial  Institute. 

Cassava. — It  has  long  been  known  that  the  two  varieties- 
of   cassava,    "  bitter  "   and   "  sweet,"   yield  hydrocyanic 
acid,  and  it  has  been  assumed  generally  that  only  the 
roots    or   tubers    of   the    first   named    furnished   hydro- 
cyanic acid  in  considerable  amount,  and  that  in  both 
plants   the   acid   occurs   free.       The   authors,   in  associ- 
ation   with    Professor    Dunstan,    first  proved    that    the 
tubers  of  the  bitter  plants  contain  the  same  glucoside 
(phaseolunatin)  as  is  present  in  the  beans    of    Phaseolus 
lunatus  and  in  flax.     (Proc.  Roy.  Soc,  1906,  B,  78,  145, 
and  1907,  B,  79,  315),  whence  it  became  probable  that 
hydrocyanic  acid  does  not  occur  free  in  the  plant,  but 
is  liberated  by  the  interaction  of  the  glucoside  and  enzyme, 
when  the  fresh  fleshy  tubers  are  ground  up.      Francis 
had  already,  by  a  series  of  comparative  analyses  (Analyst, 
1870,  2,  4),  shown  that  the  roots  of  the  bitter  and  sweet 
varieties   of  cassava   yielded   about   the   same   amounts 
of  acid  and  this  was  confirmed  by  Carmody  (Lancet,  1900), 
who  also  found  that,  in  the  case  of  sweet  cassava,  the  acid 
was  derived  mainly  from  the  rind,  whereas  in  the  roots 
of  the  bitter  sort  it  is  evenly  distributed  through  the 
mass   of   the   root.     The    same    author    showed    that   a 
portion  of  the  acid,   at  any  rate,    probably  existed  in 
t  lie  roots  in  a  combined  form.     It  was  of  some  importance, 
especially  from  a   botanical  point  of  view,   to  ascertain 
whether  hydrocyanic  acid  actually  occurs  free  in  cassava, 
and  the  authors  have  been  enabled  to    investigate  this 
point,  through  the  kindness  of  Mr.  J.  H.  Hart,  Superinten- 
dent of  the  Department  of  Agriculture,   Trinidad,   who 
forwarded    last    year    to    the    Imperial    Institute    two 
living    cassava    plants,    one    of    the    "  bitter "    variety, 
and  the    other      sweet."  which  had  been  grown  in  tubs 
so    that    they    could     be    transported     without    danger. 
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The  plants  were  apparently  quite  normal  when  received, 
but  they  were  not  healthy,  since  although  they  arrived 
in  the  middle  of  the  summer  and  were  kept  in  a  warm 
place,  exposed  to  the  sun  and  well  lighted,  a  few  leaves 
which  they  put  forth  did  not  mature  and  eventually 
withered  and  dropped  off.  The  various  parts  of  the 
plants — stems,  green  shoots  and  tubers — were  carefully 
examined  and  the  results  obtained  are  given  below. 


Amount  of  hydro- 

cyanic acid  present 

in  the  form  of 

Free 

cyanogenetic 

hydro- 

glucoside. 

Variety. 

Portion  of  plant. 

cyanic 
acid. 

Calc.  on 

Calc.  on 

moist 

dry 

material. 

material. 

per  cent. 

per  cent. 

i  Green  branches 

nil. 

— 

— 

Bitter 

'  Stem 

1  Whole  tubers 

,, 

0-007           0-021 

Cassava 

„ 

0-013           0-032 

(  Stem 

Tubers— 

0-005           0-015 

Sweet 

0-014           0-034 

Cassava 

(6)  rind    

0-040     1      0-100 

1      (c)  inner  portion 

if 

0-007     1      0-018 

Special  precautions  were  taken  in  searching  for  free 
hydrocyanic  acid  to  prevent  the  liberation  of  acid  by 
the  decomposition  of  the  glucoside  and  the  results  clearly 
prove  that  free  hydrocyanic  acid  does  not  occur  in  these 
cassava  plants  and  that  all  the  acid  obtainable  from 
them  was  present  in  the  form  of  the  cyanogenetic 
glucoside. 

The  general  truth  of  these  results  with  regard  to  cassava 
cannot,  however,  be  asserted,  as  the  special  conditions 
under  which  these  two  plants  were  grown,  and  the  fact 
that  they  had  been  transported  from  Trinidad  to  this 
country,  may  possibly  have  rendered  them  somewhat 
abnormal.  Incidentally  the  results  confirm  Professor 
Carmody's  statements  that  the  "  sweet  "  and  "  bitter  " 
tubers  yield  about  the  same  amount  of  acid,  and  that 
in  the  first  named  this  is  mainly  obtained  from  the  rind. 

Para  rubber  .seed. — It  was  shown  by  van  Romburgh 
(Ann.  Jard.  Bot.  Buit.,  1899,  2.  2)  that  the  Para  rubber 
tree  (Hevea  brasiliensis)  is  capable  of  yielding  hydrocyanic 
acid,  and  this  observation  has  been  extended  by 
Professor  Harrison  to  other  species  of  Hevea.  (Reports 
Dept.  Agric,  Brit.  Guiana),  and  in  a  note  published 
recently  (Proc.  Chem.  Soc,  1907,  23,  168),  Prof.  Dunstan 
has  shown  that  Para  rubber  reeds  probably  contain 
a  cyanogenetic  glucoside  resembling  phaseolunatin. 
This  is  of  some  importance  from  a  practical  point  of 
view,  since  considerable  quantities  of  these  seeds  may 
in  the  near  future  be  placed  on  the  market  as  an  oil-seed 
from  certain  of  the  Colonies,  where  Para  rubber  is  being 
extensively  cultivated.  Several  samples  of  these  seeds 
have  been  received  at  the  Imperial  Institute  recently  for 
examination,  and  have  been  found  to  furnish  about 
0-048  ]>er  cent,  of  hydrocyanic  acid.  Since  the  kernels 
coutain  about  49  per  cent,  of  oil,  press  cake  made  from 
the  kernels  would  probably  yield  from  about  0-09  per 
cent,  of  hydrocyanic  acid,  i.e.,  would  furnish  rather  more 
than  ordinary  linsoed  cake. 

Utilisation  of  Cyanogenetic  materials  as  feeding  stuffs. — 
It  will  be  seen  from  the  foregoing  that  this  matter  of 
the  production  of  hydrocyanic  acid  by  plants  affeotf 
the  utilisation  of  a  considerable  number  of  materials 
otherwise  unexceptionable  as  feeding  stuffs.  In  all  the 
well-authenticaleo  cases  of  poisoning  by  these  products, 
except  those  mentioned  by  Robertson  and  Wynne  (toe.  n't.). 
(rhere  several  persons  were  poisoned  by  eating  cooked 
Java  beans,  it  appears  that  they  have  been  consumed  in 
a  condition  in  which  the  enzyme  was  eapahlc  of  aotinfl 
on  the  glucoside  and  liberating  hydrocyanic  acid.  If. 
however,  the  facts  now  recorded  regarding  the  occurrence 

of    considerable    quantitee    of    cyanogenetic    gluooside 

in  linseed  cake  prove  1o  he  generally  true  of  this  material, 
and    if   further    investigation    proves   that    the    generally 


innocuous  character  of  linseed  cake  is  due  to  the  fact 
that  the  glucosidolytic  enzyme  originally  present  in 
the  seeds  is  rendered  inactive  in  the  "  hot  "  process  of 
expressing  the  oil,  this  would  seem  to  offer  a  simple 
method  of  rendering  some,  at  least,  of  these  materials 
suitable  for  use  as  feeding  stuffs.  The  enzyme  which 
accompanies  phaseolunatin  in  the  beans  of  Phaseolus 
lunatus,  cassava,  and  linseed  is  rendered  inactive  when 
heated  at  60°  C,  so  that  simple  boiling  of  these  materials 
should  serve  to  render  the  enzyme  they  contain  inactive, 
and  if  the  case  of  linseed  cake  may  be  regarded  as  strictly 
analogous,  they  should  then  be  innocuous  as  feeding 
stuffs.  In  this  connection  it  may  be  mentioned  that 
Tatlock  and  Thomson  have  stated  (Analyst,  August,  1906) 
that  boiled  Java  beans  yield  less  hydrocyanic  acid  than 
the  raw  beans.  The  authors  have  repeated  this  experiment 
and  are  unable  to  confirm  this  observation.  The  boiled 
beans  no  longer  liberate  hydrocyanic  acid  when  ground 
and  placed  in  water,  since  the  enzyme  is  rendered  inactive 
by  the  boiling  process,  but  they  still  yield  practically 
the  same  quantity  of  hydrocyanic  acid  as  the  raw  beans 
when  this  is  estimated  by  the  process  described  in  the 
present  paper. 

The  possibility  of  using,  as  feeding  stuffs,  cyanogenetic 
materials  in  which  the  enzyme  has  been  rendered  inactive 
by  heating  depends  on  the  assumptions,  (1)  that  these 
materials  will  not  be  used  along  with  any  other  product 
which  may  contain  the  enzyme  appropriate  to  the 
decomposition  of  the  glucoside  they  contain,  e.g.,  it 
would  be  inadmissible  to  feed  any  product  containing 
the  enzyme  emulsin  along  with  sorghum,  in  which  the 
enzymes  had  been  rendered  inactive,  but  in  which  the 
glucoside  had  not  been  destroyed,  and  (2)  that  the 
glucosides  are  not  likely  to  be  decomposed,  at  any  rate 
in  any  large  quantity,  by  enzymes  secreted  in  any  part 
of  the  intestine.  From  the  evidence  at  present  available, 
it  would  not  be  safe  to  assume  that  these  assumptions 
may  be  generally  made. 

Discussion. 

The  Chairman  said  this  paper  was  important  as 
showing  the  necessity  of  studying  manufacturing  processes. 
Linseed  cake  was  a  most  wholesome  and  nutritious 
cattle  food,  and  it  was  curious  that  it  should  have  hitherto 
escaped  notice  that  there  was  present  in  the  seed  a 
cyanogenetic  enzyme,  which  was  rendered  innocuous 
by  the  usual  process  of  hot  pressing.  This  was  somewhat 
parallel  to  the  case  of  so-called  "  Neutral  Lard  No.  1  " 
and  "  Neutral  Lard  No.  2."  These  two  products  did 
not  keep  well,  and  had  to  be  used  up  immediately. 
No  doubt  this  was  due  to  the  fact  that  at  the 
low  temperature  at  which  these  two  lards  were 
rendered,  the  enzymes  were  not  completely  destroyed, 
and  so  produced  hydrolysis  and  subsequently  rancidity 
of  the  fat ;  while  leaf  lard,  which  was  steamed  out  at 
a  higher  temperature,  kept  well.  The  authors  showed 
the  linseed  cake  manufacturer  how  he  must  proceed. 
Hitherto  cases  of  poisoning  from  linseed  cake  had  not 
been  recorded,  because  the  maker  by  using  a  high 
temperature  produced  unwittingly  a  non-poisonous  cake. 
In  cases  where  illness  had  occurred  consequent  upon 
feeding  linseed  cake,  the  agricultural  chemist  had  been 
able  to  find  some  castor  seed  shells,  and  had  promptly 
declared  that  castor  seed  cake  was  mixed  with  the  linseed 
cake.  Now,  in  many  works  where  linseed  cake  was 
produced,  castor  seed  was  also  pressed,  and  when  the 
sweepings  at  the  week-end  were  gathered  and  put  into 
the  meal  it  was  not  unnatural  that  microscopical 
examination  of  the  cake  revealed  traces  of  castor  seed 
shells.  In  a  linseed  oil  mill  it  may  happen  that  when  work 
was  started  hurriedly  on  a  .Monday  morning  that  the 
temperature  of  the  meal  might  not  reach  the  high  point 
at  which  the  activity  of  the  enzyme  is  destroyed.  Cake 
produced  under  these  circumstances  might  cause  illness 
and  even  poisoning.  Such  cases  did  occur,  especially 
in  Germany. 

Dr.    VOBLCKXB  asked   if  the  Chairman  would  advocate 

any  better  method  of  preparing  the  cake. 

The  Chairman  said  linseed  cake  was,  no  doubt,  whole- 
some, and  if  it  was  heated  properly  there  would  bo  no 
production  of  prussic  acid. 
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Dr.  DlTO8  said  the  oil  oake  left  in  the  preparation 
of  Chinese  wood  oil.  which  was  made  in  large  quantities 
in  Japan,  one  of  the  most  remarkable  drying  oils,  had 
the  reputation  in  Japan  of  being  poisonous,  and  was 
therefore  used  only  as  manure  and  not  as  cattle  food. 
Some  years  ago.  a  Japanese  pharmacologist  took  up  the 
subject  with  a  view  of  rinding  what  was  the  poison  in  it, 
but  gave  it  up  on  rinding  that  the  cake  was  not  poisonous 
to  animals.  Probably,  in  the  days  when  this  reputation 
was  acquired,  the  poisonous  quality  was  due  to  prussic 
aeid.  and  in  recent  times  the  Japanese  having  used  higher 
temperatures  the  cake  had  become  no  longer  poisonous. 
At  any  rate,  he  thought  it  would  be  well  if  the  authors 
would  investigate  these  seeds  and  see  if  they  contained 
these  cyanogenetic  substances. 

Dr.  B.  Dyer  asked  whether  the  poisonous  action  of 
the  Java  beans  was  really  due  to  the  prussic  acid  produced 
by  the  glucoside.  The  cyanogenetic  action  in  linseed 
was  discovered  some  time  ago,  but  the  fact  was  wholly 
forgotten,  and  only  comparatively  recently  disinterred, 
and  most  of  them  had  no  suspicion  that  there  was  anything 
of  the  kind  in  linseed.  They  knew  that  linseed  cake 
was  one  of  the  safest  and  most  wholesome  foods  a  farmer 
could  use  ;  but  the  question  now  assumed  a  certain 
amount  of  interest,  and  he  was  recently  led  to  ascertain 
for  himself  whether  the  presence  of  this  glucoside  was 
usual  in  linseed  cake.  He  made  an  average  sample 
from  20  consecutive  samples  of  pure  cake  received  in 
the  usual  course  from  various  farmers,  and  he  found  that 
when  it  was  mixed  to  a  thin  paste  with  water  and  kept 
at  98°  F.  for  two  days  and  steam  distilled  with  a  little 
sulphuric  acid  0-06  per  cent.,  or  4  grains  per  lb.,  of  prussic 
acid  was  formed.  Since  the  appearance  of  a  note  based 
on  Dr.  Henry's  work  in  the  Board  of  Agriculture  Journal 
recently,  where  the  destruction  of  the  hydrolysing  enzyme 
was  referred  to,  he  repeated  the  experiment,  keeping  the 
ground  cake  in  cold  water  for  36  hours,  and  then  steam 
distilling  without  using  any  acid.  Prussic  acid  was 
given  off  then,  but  only  about  one-third  of  that  given 
off  by  the  more  complete  hydrolysis  in  which  acid 
was  used.  Apparently  if  one  took  any  sample  of 
linseed  cake,  mixed  it  with  water  and  kept  it  stoppered 
up  for  a  few  hours  and  then  tested  the  air  in  the  bottle 
with  copper  and  guaiucum  paper  in  the  usual  way,  the 
paper  would  turn  distinctly  blue,  so  that  in  the  ordinary 
way,  no  doubt,  linseed  cake  did  yield  some  prussic  acid. 
It  would  be  interesting  to  know  what  effect  a  small 
quantity  of  prussic  acid  in  that  diluted  form  would 
have  on  herbivorous  animals.  He  did  not  think  the 
Chairman's  suggestion  could  be  taken  altogether  seriously, 
that  the  prussic  acid  poisoning  could  be  attributed  to 
castor  seed,  as  the  symptoms  of  prussic  acid  poisoning 
would  surely  be  different  from  the  symptoms  produced 
by  castor  seed  poisoning. 

The  Chairman  said  after  hearing  this  paper  he  should 
certainly  not  recommend  for  pressing  linseed  oil  the 
Anderson  press,  which  pressed  linseed  in  the  cold,  because 
he  should  be  afraid  that  it  might  lead  to  prussic  acid 
poisoning.  Notwithstanding  Dr.  Dyer's  remarks,  he 
might  say  that  there  had  been,  especially  on  the  Lower 
Rhone,  a  number  of  cases  where  cattle  had  died  after 
taking  linseed  cake  food,  and  it  was  always  attributed 
to  castor  seed  cake.  What  the  symptoms  were  he  did 
not  know.  Cases  of  illness  had  also  been  noticed  after 
feeding  arachis  cake,  bat  had  remained  hitherto 
unexplained.  He  would  therefore  ask  the  authors 
whether  arachis  nuts  contained  substances  similar  to 
those  they  found  in  linseed. 

Dr.  Henry  in  reply  said  that  he  had  not  examined  the 
residue  from  the  Japanese  wood  oil  seeds,  but  would 
do  so.  He  thought  probably  one  reason  for  its  not  being 
used  for  feeding  was  the  very  unpleasant  smell  which 
attached  to  it. 

Dr.  Divers  said  it  was  not  at  all  unpleasant  when  fresh. 

Dr.  Henry  in  reply  to  Dr.  Dyer  said  he  did  not  think 
there  could  be  any  doubt  the  poisoning  was  due  to  prussic 
acid. 

Dr.  Dyer  asked  if  any  experiments  had  been  made 
with  the  isolated  glucoside  to  see  what  would  happen 
to  it  under  conditions  similar  to  those  it  would  have  to 
undergo  in  the  animal,  or  whether  there  would  be  any 


action    by   the   various   digestive   juices   upon   the   dry 
glucoside. 

Dr.  Henry  said  that  very  few  data  were  available 
on  this  point.  The  b^st  known  of  the  cyanogenetic 
glucosides  was  amygdalin  and  there  were  cases  on  record 
in  which  this  had  been  taken  by  human  beings  without 
any  ill  effect,  but  many  text  books  stated  that  amygdalin 
was  invariably  decomposed  in  the  lower  intestine.  He 
would  not  like  to  siiggest  that,  because  linseed  cake 
when  pressed  hot  did  not  cause  poisoning  or  liberate 
prussic  acid  when  placed  in  water,  boiled  Java  beans 
would  not  be  poisonous.  There  was  a  case  on  record  in 
which  four  persons  out  of  seven  were  poisoned  in  1905 
from  eating  cooked  Java  beans,  and  in  that  case  there 
could  hardly  be  any  doubt  that  the  enzyme  had  been 
rendered  inactive  by  the  cooking.  H  the  beans  proved 
on  further  trial  to  be  still  poisonous  after  being  cooked 
it  would  indicate  that  an  enzyme  like  that  which  occurs 
naturally  in  the  Java  bean  also  occurs  in  the  intestine. 


Manchester  Section. 


Meeting  held  at  Manchester  on  Friday,  February  7,  1908. 

MR.    R.    H.    CLAYTON    IN    THE    CHAIR. 

AN  EXPERIMENTAL  FORM  OF  GAS -HEATED 
STEAM  BOILER. 

BY    3.    H,    LESTER,    M.SC,    F.I.C. 

The  object  of  these  experiments  was  to  produce  steam 
or  hot  water  with  the  greatest  possible  economy  as  regards 
both  space  and  fuel  consumption,  keeping  also  in  view 
the  possibility  of  carrying  out  the  same  principles  subse- 
quently on  a  larger  scale. 

In  studying  the  combustion  of  gases  in  confined  spaces 
or  tubes,  the  apparatus  shown  in  Fig.  I.  was  used,  with 
interesting  results. 
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The  glass  tube,   A,   of   about   li  inch  diameter,   was 
fitted  with  a  wire  gauze  disc,  B,  and  supplied  with  coal 
gas  through  the  small  jet,   C.     If  the  gas  supply  was 
sufficiently  reduced,   a  flame  could  be  produced  above 
the  gauze,  showing  the  convex  outline,  D,  the  combustion 
under    these    conditions    being    substantially    complete 
and  a  considerable  excess   of   air   being   possible.        On 
increasing  the  gas  supply  to  a  certain  point,  the  shape 
of  the  flame  became  indefinite,  or*  at  any  rate  without 
well-defined  margin,  and  a  buzzing  or  musical  sound  was 
produced,  whilst  further  increase  of    gas  supply  resulted 
in  the  flame  assuming  the  concave  form  outlined  at  E. 
In  this,  and  in  other  later  experiments,  the  production 
of  a  rapid  series  of  explosions  or  musical  notes  appeared 
to   be  coincident  with  rapid  alternations  between   con- 
vexity and  concavity  of  the  flame,  and  also  coincident 
with  the  conditions  of  "  perfect  gas  mixture,"   that  is 
to   say,    with   the   substantial   absence   of   both   oxygen 
and    carbon    monoxide    from    the    burnt     gases.        The 
highest  musical  note  gave  the  most  satisfactory  results 
of    analysis.      The    bearing    of    these    results    upon    the 
structure  and  nature  of  flame  cannot  be  now  dealt  with, 
but  the  musical  note  as  an  indicator  of  completeness  of 
combustion  may  be  pointed  to  as  having  a  direct  bearing 
upon  the  practical  working  of  flames  used  for  heating 
purposes   in   confined  spaces.     Attempts   were   made   to 
increase  the  rate  of  fuel  consumption  in  the  glass  tube, 
and   also   in   iron   tubes,   by   directing  the   gas   through 
small   apertures   at   high   pressure,    but   the   mixture   of 
gas  and  air  was  so  difficult  to  control,  and  the  cooling 
effect  of  the  tube  itself  upon  the  flame  was  so  great, 
that   this    procedure   had   to    be   abandoned.        A    very 
graphic  form  of  the  difficulty  to  be  faced  was  exhibited 
in  the  impossibility  of  inflaming  a  jet  of  gas  issuing  from 
a   cylinder   of   compressed   coal  gas,   after   the   pressure 
had  been  raised  above  a  certain  and  not  very  high  point. 
Eventually  the  only  practicable  means  of  obtaining  com- 
plete  combustion   in   confined  tubes   was   found   in   the 
pie-mixing  of  the  coal-  or  producer-gas  with  air  in  correct 
proportions,  the  mixture  being  introduced  to  the  com- 
bustion  chamber   under   any  required   pressure   through 
a    suitable    non-return     seal     and     jet,    ignition    being 
produced  electricallj7.     The  experimental  boiler   is  shown 
in  Fig.  II. 

The  copper  tube,  A,  was  of  3/10  inch  internal  diameter 
about  20  inches  in  length,  and  constituted  the  combustion 
chamber  of  the  boiler  ;  it  was  surrounded  by  a  jacket,  B, 
with  water  supply  at  C,  and  steam  or  hot  water  outlet 
at  D,  the  construction  being  such  that  the  intervening 
space  between  the  combustion  tube  and  the  jacket 
was  only  about  1/10  inch.  This  restricted  space  was 
intended  to  prevent,  as  far  as  possible,  any  downward 
current  of  water  in  any  part  of  this  boiler  space,  and  as 
far  as  possible  to  restrict  any  "  circulation  "  in  that 
space  to  the  upward  flow  of  the  water  due  to  removal 
of  water  or  steam  from  the  outlet,  D.  The  jet,  E,  and 
the  igniter  plug,  D,  are  shown  in  position,  the  burnt 
gases  passing  into  the  air  at  G.  There  was  found  to  be 
no  difficulty  in  maintaining  a  flame  of  about  7  inches 
length  from  the  jet  downward,  and  analysis  of  the  products 
at  G  showed  that  it  would  be  easy  to  prevent  oxygen  or 
carbon  monoxide  exceeding  0-5  per  cent. 

It  will  be  noted  that  the  "  counter-current  "  principle 
of  transferring  heat  from  the  gas  to  the  water  has  been 
incorporated,  and  this  was  so  far  efficient  in  cooling 
the  burnt  gases  that  the  latent  heat  of  condensation  of 
water  produced  by  burning  of  the  gas,  was  given  up  to 
the  boiler.  The  total  loss  of  heat  from  the  chimney  " 
or  base  of  the  combustion  chamber  never  exceeded 
5  per  cent,  when  based  upon  the  calorific  value  of  the  gas 
employed,  and  it  is  quite  clear  that  lengthening  of  the 
tube  would  permit  of  its  use  as  a  calorimeter. 

As  an  example  of  the  high  "  duty  "  in  steam  pioduction 
possible  with  this  type  of  apparatus,  it  will  be  of  interest 
to  state  that  if  it  were  possible  to  build  up  a  series  of 
such  tubes  into  a  block  occupying  one  cubic  yard,  the 
amount  of  water  evaporated  would  bo  equivalent  to  the 
average  product  of  a  30  ft.  by  8  ft.  Lancashire  boiler 
working  with  an  economiser.  The  above  comparison 
is  calculated  upon  the  rate  of  gas  consumption  obtained 
with  the  experimental  tube,  but  with  somewhat  longer 


tubes  it  was  evident  that  the  gas  consumption  and 
consequent  evaporation  could  be  greatly  increased. 

The  use  of  producer  gas  for  the  generation  of  steam 
for  industrial  purposes  has  not  yet,  so  far  as  the  writer 
is  aware,  been  carried  out  with  reasonable  evaporative 
efficiency ;  but  the  experiments  outlined  above  would 
appear  to  indicate  that  the  difficulties  are  by  no  means 
insuperable. 

The  writer  wishes  to  acknowledge  the  co-operation 
of  Mr.  G.  A.  Ashcroft  in  carrying  out  the  above  experi- 
ments. 


Meeting  held  at   Manchester  on  Friday,   March  0,    1908. 


MR.    R.    H.    CLAYTON    IN    THE    CHAIR. 


ESTIMATION    OF    HIGH    TEMPERATURES    IN 
WORKS  OPERATIONS. 

BY    DR.    F.    W.    SKIRROW. 

In  carrying  out  high  temperature  operations  on  a 
manufacturing  scale,  it  is  often  necessary  that  the 
temperature  should  be  kept  within  certain  limits,  and 
it  is  desirable  that  the  workman  should  have  some  ready 
and  simple  means  for  ascertaining  when  the  temperature 
is  approaching  either  of  these  limits.  Mercury  ther- 
mometers may  be  used  for  temperatures  up  to  300°  C., 
but  for  higher  temperatures  they  are  not  very  satis- 
factory, as  the  cost  becomes  considerably  greater,  and 
breakages  much  more  numerous.  Electrical  apparatus, 
on  the  other  hand,  is  much  more  costly,  and  can  scarcely 
be  entrusted  to  an  ordinary  workman. 

The  author  has  for  some  years  employed  the  following 
simple  means  with  entire  satisfaction.  The  temperature 
in  question  is  compared  with  the  melting  point  of  a 
known  substance  of  definite  melting  point,  which  is 
contained  in  a  narrow  iron  tube*  welded  up  at  one  end. 
A  stiff  wire  passes  down  the  tube  and  into  the  solid 
substance  at  the  bottom  in  order  to  indicate  when  the 
substance  melts.  This  wire  remains  fixed  as  long  as  the 
substance  is  below  its  melting  point,  but  when  the  sub- 
stance melts  the  wire  becomes  loose  and  can  be  freely 
moved  up  and  down. 

A  number  of  these  tubes  are  prepared,  containing  a 
series  of  substances  having  melting  points  covering  the 
range  within  which  it  is  desired  to  work.  The  ends  of 
these  tubes  are  placed  in  the  apparatus  under  observation, 
and  by  noting  which  of  the  wires  are  fixed  and  which 
loose,  one  can  readily  ascertain  the  approximate 
temperature.  It  is  generally  found  to  be  sufficient 
to  use  two  tubes,  one  containing  a  substance  melting 
somewhat  below  the  upper  temperature  limit,  and  the 
other  containing  a  substance  melting  somewhat  above 
the  lower  temperature  limit.  The  workman  is  then 
instructed  to  regulate  his  fire  so  that  one  of  the  wires 
is  loose  and  the  other  fixed.  For  materials  which  would 
act  on  iron,  other  metals  might  be  used,  and  there  seems 
to  be  no  reason  why  porcelain  tubes  should  not  be  employ  ei  1 
if  account  be  taken  of  the  greater  temperature  lag.  The 
tubes  may  be  of  any  convenient  length  to  suit  the  apparatus 
in  question. 

VOLUMETRIC    PROCESS    FOR   THE    ESTIMATION 
OF  CHLORATES. 

BY   PROF.    EDMUND   KNECHT,    PH.D.,   M.8C.TECH.,    F.I.O. 

Of  the  various  volumetric  processes  which  have  been 
worked  out  for  the  determination  of  chlorates,  probably 
the  best,  known  are  the  iodimetric  one  and  the  one  based 
on  the  quantitative  oxidation  of  ferrous  sulphate. !'"M>f 
these,  the  former  can  soarcely  be  regarded  as  a  technical 
process,  on  account  of  the  large  amount  of  time  required 
to  carry  out  I  lie  operations.  The  ferrous  sulphate 
process,  which  was  devised  by  Lunge,  and  is  the  one 
adopted  by  die  International  Commission  <>n  Technical 
Mel  hods,  is  the  most  rapid  that  has  hitherto  been  brought 

•  A  somewhat  Himllar,  but  more  complicated,  arrangement 
lias  recently  been  described  by  Brearlcy  and  Moorwood  (Iron 
and  Steel   limt.,  May,  1907). 
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forward.  In  principle,  it  consists  in  adding  a  known 
volume  of  the  chlorate  solution  to  a  solution  of  a  known 
weight  of  ferrous  sulphate  in  dilute  sulphuric  acid 
contained  in  a  flask  provided  with  a  Oontat-Gockel 
valve  (trap),  boiling  for  ten  minutes,  cooling,  and  then 
titrating  the  excess  of  ferrous  sulphate  with  permanganate. 
Lunge*  states  that  it  gives  results  which  are  exact  to 
within  0-2  to  04  j>er  cent. 

Having  recently  been  interested  in  determining 
experimentally  the  amount  of  oxygen  required  for  the 
conversion  of  aniline  into  emeraldine,  using  sodium 
chlorate  as  the  oxidising  agent,  I  have  worked  out 
the  process  outlined  below  for  its  rapid  estimation  during 
the   course  of  the  experiments. 

In  character,  my  process  is  similar  to  that  of  Lunge, 
the  main  difference  being  that  I  employ  as  reducing 
agent  a  solution  of  titanous  chloride  in  place  of  ferrous 
sulphate.  This  being  a  much  more  powerful  reducing 
agen*  than  the  latter,  the  reduction  of  the  chlorate  takes 
place  more  rapidly,  and  no  heating  (and  subsequent 
cooling)  is  required.  It  further  has  the  advantage  that 
it  is  not  necessary  to  weigh  off  the  reducing  agent,  a 
known  volume  of  the  standard  solution  of  titanous 
chloride  being  measured  off  for  the  purpose.  With 
potassium  chlorate,  for  instance,  the  reduction  takes 
place  quantitatively  according  to  the  following  equation  : 

G  TiCl3  +  Ka03  +  6Ha  =  6TiCl4  +  KCl  +  3H20. 

The  method  of  standardising  and  storing  the  titanous 
chloride  solution  is  fully  described  in  the  Journal  of  the 
Society  of  Dyers  and  Colourists,  19,  p.  169,  also  in  the 
Ber.  d"  deutschen  chem.  Ges.,  1907,  p.  3819,  and  on  p.  223 
of  the  last  edition  (9th)  of  Sutton's  Volumetric  Analysis 
(see  this  J.,  1907,  1165.) 

The  procedure  is  as  follows : — 50  c.c.  of  standard 
titanous  chloride  solution  (of  which  1  c.c.  =0*0015  grm. 
of  iron  or  thereabouts)  are  run  into  5  c.c.  of  concentrated 
hydrochloric  acid  contained  in  a  conical  flask  through 
which  a  current  of  carbon  dioxide  is  maintained.  Then 
10  c.c.  of  the  chlorate  solution  (1  grm.  in  500  c.c.)  are 
added.     After  a  lapse    of  not  less  than  three   minutes, 

*  Chem.  techn.   Untersuchungsmethoden,  5th  Ed.,  I.  p.  505. 


potassium  sulphocvanide  is  added,  and  the  excess  of 
titanous  chloride  estimated  by  titration  with  standard 
iron  alum  solution,  until  a  permanent  red  colour- 
is  obtained.  All  the  values  being  based  upon  an  iron 
standard,  the  calculation  is  simple,  for  six  atoms  of  iron 
are  equivalent  to  one  mol.  of  chlorate. 

The  method  was  carefully  tested  on  recrystallised 
potassium  chlorate,  the  purity  of  which  was  ascertained 
by  other  methods.  I  find  it  more  rapid  than  the  ferrous 
sulphate  process,  and  at  least  equally  exact,  others  who 
have  used  it  being  of  the  same  opinion. 

For  the  estimation  of  chlorate  in  bleaching  powder, 
theavailable  chlorine  due  to  hypochlorite  is  first  determined 
in  the  usual  way  b}'  adding  potassium  iodide  and  starch, 
and  titrating  with  hydrosulphite  in  presence  of  acetic 
acid.  A  second  portion  of  the  solution  is  then  titrated 
with  titanous  chloride,  the  result  giving  total  chlorine 
from  hypochlorite  and  chlorate.  By  subtracting  the 
hypochlorite  chlorine  from  the  total  chlorine,  the  amount 
of  chlorate  is  ascertained  from  the  difference.  This 
process  was  tested  on  an  ordinary  bleaching  powder 
to  which  successive  known  amounts  of  pure  sodium 
chlorate  were  added. 


ERRATA. 


DETERMINATION  OF  ARSENIC  BY  THE  GUTZEIT 
METHOD. 

BY  CHARLES  ROBERT  SANGER. 

(This  Journal,  Feb.  29th,  1908,  p.  150.) 

Reference  to  this  Note  was  omitted  in  the  Table  of 
Contents  of  that  number  by  inadvertence. 


Nottingham  Section. — "  The  Compounds  of  Tannin 
and  Gelatin,"  by  J.  T.  Wood  (this  J.,  April  30th,  1908, 
pp.  384—387).  On  p.  387,  col.  2,  line  29,  read  "  precipi- 
tated "  for  "  non-precipitated." 
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Continuous  alcohol  distillation  apparatus  ;  Steam  consump- 
tion and  number  of  horizontal  plates  (Bodenzahl)  required 

for  .     E.   Hausbrand.     Z.   fiir  Chem.   Apparaten- 

kunde,  1907,  2,  585—591  ;    C17— 622  ;    and  641—648. 

Monograph,     illustrated    with    seven    engravings    and 

numerous  tables. 

Patents. 

Cooling  liquids  ;     Apparatus  for  W.  Reeves  and 

B.  Bramwell,  Belfast.  Eng.  Pat.  10,448,  May  4,  1907. 
Liquids  are  cooled  by  being  allowed  to  pass  over  cooling 
surfaces  arranged  in  separate  compartments.  Each 
compartment  is  separately  connected  to  a  source  of 
draught.  The  compartments  are  superposed  in  order 
of  size,  the  largest  being  at  the  bottom  of  the  apparatus 
and  the  smallest  at  the  top,  so  that  approximately  equal 
cooling  effects  are  obtained  in  successive  compartments. 

—J.  W.  H. 

Condensing,  evaporating,  concentrating,  distilling,  heating, 

and  the  like  ;    Apparatus  for .     J.  and  F.  M.  Dunn, 

Santiago,  Cuba.     Eng.  Pat.  20,003,  Sept.  7,  1907. 

See  Fr.  Pat.  384,264  of  1907  ;    following— T.  F.  B. 


Evaporators.     T.  Suzuki,  Sunamura,  Japan.     Eng.   Pat. 
14,024,  June  18,  1907. 

SeeFt.  Pat.  378,978of  1907  ;  this  J.,  1907,  1190.— T.  F.  B. 

Evaporating  apparatus  suitable  for  the  manufacture  of  salt. 
F.  H.  Nickle.     Fr.  Pat.  384,212,  Nov.  21,  1907. 

See  U.S.  Pat.  872,533  of  1907  ;  this  J.,  1908,  22.— W.  H.  C. 

Multiple  evaporator  and  still ;     Combined  and  continuous 
.     F.  Pampe.     Fr.  Pat.  384,476,  Nov.  29,  1907- 

A  continuous  7still  having  heating  and  fractionating 
columns  is  connected  with  a  series  of  tubular  evaporators. 
The  still  is  heated  by  the  vapours  from  the  evaporators 
and  the  latter  are  heated  by  steam  and  by  vapour  from 
the  previous  effect.  The  rising  tubes  of  the  evaporators 
are  made  of  less  diameter  and  longer  than  the  descending 
tubes  in  order  that  the  liquid  may  rise  with  a  high  velocity 
and  so  prevent  incrustation.  By  means  of  a  central 
overflow  tube  the  level  of  the  liquid  above  the  tops  of 
the^descending  tubes  is  kept  constant. — W.  H.  C. 

Evaporating  in  vacuo  ;     Apparatus  for  .     J.  and  F. 

Dunn.     Fr    Pat.  384,264,  Nov.  19,  1907. 
The  apparatus  has  three  tube-plates,    11,    12,   and   13, 
the  open  ends  of_the  liquor  tube3,   17,  being  expanded 
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into  the  plates,  11  and  12,  respectively.  The  steam 
tubes,  18,  which  are  closed  at  the  top,  or  have  only  a 
very  small  aperture  for  the  escape  of  gas  or  air,  pass 
centrally  through  the  tubes,  17,  and  have  their  lower, 
open  ends  expanded  into  the  tube-plate,  13.  Steam  is 
supplied  to  the  casing  around  the  tubes,  17,  through 
the  pipe,  23,  and  also  to  the  steam-chest,  21.  The  liquid 
to  be  evaporated  rises  in  the  annular  spaces  between 
the  tubes,  17,  and  18,  in  a  very  thin  film  which  is  rapidly 
heated  to  a  high  temperature  by  the  steam  in  the  casing 
and  in  the  tubes,  18.  The  liquor  returns  by  a  wide 
central  tube,  15,  to  the  liquid-circulating  chamber  between 
the  plates,  12,  and  13.— W.  H.  C. 

Evaporating  pan  with  partitions  which  lengthen  the  path 
of  the  liquid  as  it  travels  through  the  pan.  P.  Sturmfels. 
Ger.  Pat.  194,444,  Sept.  5,  1906. 

The  evaporating  pan  is  provided  with  partitions  with 
openings  alternately  above  and  below,  these  openings 
being  provided  with  doors  or  the  like  so  that  they  can 
be  closed  at  will.  The  whole  or  any  number  of  the 
compartments  of  a  pan  can  thus  be  used  as  desired. — A.  S. 

Atomising  liquids  ;     Centrifugally  operating  apparatus  for 

.     P.    Kestner,    Lille,   France.     Eng.    Pat.    1 7  784, 

Aug.  3,  1907.     Under  Int.  Conv.,  Aug.  4,  1906/ 

In  order  to  secure  even  distribution  of  the  liquid  over 
the  atomising  drum  described  in  Eng.  Pat.  20,697  of  1905 
(this  J.,  1906,  915),  or  over  the  blades  of  an?ordinary 
fan-wheel,  the  liquid  is  delivered  axially  on  to  a  dis- 
tributing disc  iixed  on  the  rotating  spindle  of  the  apparatus. 
The  disc  has  radial  corrugations  which  may  be  angular, 
smooth,  or  sinuous  ;  or  the  disc  may  have  a  serrated 
edge,  alternate  teeth  being  bent  towards  opposite  sides. 
A  conical  projection  on  the  centre  of  the  disc  prevents 
splashing.  In  one  form  of  the  apparatus,  the  atomising 
drum  is  arranged  within  a  fan -wheel  and  rotates  with  it, 
serving  as  a  secondary  distributor  ;  in  another  form, 
a  fan-wheel  is  arranged  within  an  atomising  drum.  In 
the  latter  arrangement,  the  fan-wheel  draws  in  air  or 
gas  and  serves  as  a  secondary  distributor,  and  the  atomising 
drum  may  consist  of  a  number  of  flat  rings  or  annular 
plates  supported  on  the  blades  of  the  fan- wheel. — A.  T.  L. 


Emulsions  ;    Process  for  the  manufacture  of  .     J.  P. 

van  der  Ploeg,  Amsterdam.     U.S.  Pat.  884,878,  April  14. 

1908. 
See  Eng.  Pat.  7699  of  1905  ;  this  J.,  1906,  423.— T.  F.  B. 

Separating  solid  matter  from  fluids  and  apparatus  therefor. 
W.  B.  Baron  and  The  Fuel  Saving  and  Water  Co., 
Manchester.     Eng.  Pat.  17,793,  Aug.  3,  1907. 

Liquids  containing  solid  matter  are  passed  downwards 
or  upwards,  according  as  their  temperature  is  higher  or 
lower  than  that  of  the  atmosphere,  over  steep  inclined 
planes  upon  which  the  solid  matter  deposits  and  slides 
to  the  base  of  the  apparatus.  The  apparatus  consists 
of  two  concentric  cylindrical  vessels,  the  inclined  planes 
being  arranged  spirally  in  the  annulus  formed.  The 
inner  vessel  communicates  with  the  annulus  by  openings 
near  its  base  and  forms  the  inlet  or  outlet  according  to 
the  temperature  of  the  liquor. — J.  W.  H. 

Separators  ;     Centrifugal .     W.   Holzer,  Darmstadt, 

Germany.     Eng.  Pat.  25,399,  Nov.  15,  1907. 


The  apparatus  consists  of  two  truncated  conical  casings, 
a  and  b,  attached  by  the  bars,  c,  to  the  hollow  shaft, 
or  sleeve,  d,  by  which  they,  are  rotated.  Within  the 
casing,  a,  is  an  elevator  screw,  h,  and  a  horizontal  plate, 
g,  attached  to  the  shaft,  e,  by  the  arms,  /,  and 
rotated  at  a  different  speed  to  that  at  which  a  is  rotated. 
The  material  to  be  separated  is  fed  through  the  pipe,  ?', 
on  to  the  plate,  g,  and  the  solid  matter  is  elevated  by 
the  screw,  h,  and  discharged  at  the  top.  The  liquid  passes 
down  between  the  edge  of  the  screw,  h,  and  the  interior 
surface  of  the  casing,  a,  and  escapes  through  the  opening,  o, 
between  the  plate,  g,  and  the  wall  of  the  casing.  Any 
solid  matter  carried  away  by  the  liquid  is  returned  to 
the  separating  plate,  g,  through  the  opening,  m,  by  the 
lower  screw-blade,  n.  In  order  to  facilitate  the  separa- 
tion, the  semi-vertical  angle,  p,  of  the  casing,  a,  is  made 
less  than  the  angle  of  friction  between  the  solid  material 
to  be  separated  and  the  material  of  the  casing  or  mantle,  a. 

— W.  H.  C. 

Filters  ;    Vacuum  drum for  separating  solid  substances 

from  liquids.  H.  Hencke,  Charlottonburg,  Germany. 
Eng.  Pat.  19,431,  Aug.  29,  1907.  Under  Int.  Conv., 
Aug.  31,  1906. 
The  filter  (drier)  consists  of  a  rotating  drum  covered  with 
filtering  material  and  having  cells  upon  its  surface  which, 
by  means  of  a  .special  trunnion,  can  be  separately  put 
into  conuininicat ion  with  the  vacuum  pump.  In  this 
way,  the  cells  can  be  put  into  action  as  soon  as  they 
are  covered  with  the  material  to  be  dried,  and  put  out 
of  action  where  the  material  is  removed.  Suction  of 
air  is  prevented  by  a  spray  of  water  when  the  cells  near 
the  cleaning  device  are  put  in  action. — J.  W.  H. 
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Filtering,  and  apparatus  therefor.      B.   M.  Jager,   Birken 
head.     Bag.    Pat.   20*677,    Sept.    17,    1907. 

The  invention  relates  to  apparatus  of  the  sand-filter 
typo,  but  is  also  applioable  to  filtering  with  gravel,  peat, 
spongy  iron,  and  other  fibrous  or  granular  material. 
The  filtering  medium  is  supported  on  a  false  bottom  of 
corrugated  gauze,  and  in  order  that  the  filter  may  be 
rapidly  cleaned  without  emptying,  perforated  steam-pipes 
protected  by  gauze  are  arranged  in  the  hollows  of  the 
cotrugations.  The  steam-pipes  are  connected  in  pairs 
to  a  main  steam-pipe,  and  a  cock  is  provided  between 
each  pair  of  pipes  and  the  main.  In  filtering,  an  open 
trough  running  the  length  of  the  filter  and  arranged  within 
an  outer  trough  of  wire  gauze  serves  to  distribute  the 
liquor  and  retain  heavy  sediment,  which  may  be  dis- 
charged through  an  opening  to  the  drain.  To  clean  the 
filter,  water  is  admitted  beneath  the  false  bottom,  and 
steam  or  hot  air  is  passed  through  each  pair  of  perforated 
pipes  in  turn  to  boil  the  water  immediately  above  the 
pair  of  pipes  and  agitate  the  filtering  medium.  The 
scum  is  carried  away  by  the  upward  current  of  water 
and  passes  through  the  gauze  trough,  which  keeps  back 
the  sand,  etc.,  into  the  distributing  channel  and  thence 
to  the  drain.— A.  T.  L. 

Filters.     F.  Tiemann,  Berlin.     Eng.  Pat.  3290,  Feb.   13, 
1908      Under  Int.  Conv.,  Mar.  23,  1907. 

The  filtering  medium  is  contained  within  a  vertical 
cylinder  with  perforated  ends.  The  cylinder  is  placed 
within  an  outer  casing  provided  at  its  upper  end  with 
an  inlet  for  the  liquid  to  be  treated,  and  at  its  lower  end 
with  an  outlet  for  the  filtered  liquid.  Packing  is  pro- 
vided between  the  filtering  cylinder  and  the  casing, 
dividing  the  apparatus  into  an  upper  and  a  lower  chamber. 
To  clean  the  filter,  the  inner  cylinder  is  reciprocated 
mechanically ;  on  the  upstroke,  water  under  slight 
pressure  enters  the  lower  chamber  through  a  non-return 
valve,  and  the  liquid  in  the  upper  chamber  is  discharged 
through  a  non-return  delivery  valve,  whilst  on  the  down- 
stroke  the  water  in  the  lower  chamber  is  forced  through 
the  filtering  medium  to  clean  it. — A  T.  L. 

Mixing,  blending,  or  washing  apparatus.  J.  W.  Jaggard 
and  H.  W.  King,  Bury  St.  Edmunds.  Eng.  Pat. 
28,214,  Dec.  21,  1907. 

A  cylindrical  vessel  having  a  conical  bottom,  carries 
centrally  a  tube  having  openings  into  the  vessel  at  its 
lower  end,  and  external  cones  to  guide  the  materials  to 
be  mixed.  A  worm  longer  than  the  tube  rotates  inside 
it,  and  also  carries  stirrers  near  the  bottom  of  the  vessel. 
The  discharge  opening  at  the  bottom  of  the  vessel  is 
controlled  by  means  of  a  rotating  disc  valve. — J.  W.  H. 

Furnace.     A.    Smallwood,    London.     U.S.    Pat.    883,916, 
April  7,  1908. 

See  Eng.  Pat.  18,877  of  1905  ;  this  J.,  1906,  1049.— T.  F.  B. 

Materials  of  all  kinds  ;   Process  for  the  extraction  of 

with  volatile  solvents.     W.  Stadler.     Ger.  Pat.   191,911, 
Xov.  4,  1906. 

The  vessel  containing  the  material  to  be  extracted  is 
arranged  as  a  float  in  the  solvent,  or  is  provided  with  means 
whereby  it  can  be  moved  up  and  down.  Preferably 
the  weight  of  the  vessel  is  so  chosen  that  when  loaded 
with  fresh  material  it  sinks  in  the  solvent,  but  gradually 
rises  as  the  soluble  matter  is  extracted. — A.  S. 

Crystallising  vessels  ;  Stirring  device  for .     J.  Knappe. 

Ger.  Pat.   195,654,  Feb.   14,  1907. 

The  uprights,  a,  support  the  pan,  c,  having  the  double 
bottom,  e.  enclosing  a  cooling  space,  and  provided  with  a 
bearing  for  the  stirring  mechanism.  On  opposite  sides 
of  the  pan,  two  uprights,  d,  are  fixed  ;  these  carry  the 
cross-bar,  /,  on  which  are  fixed  the  bearings,  g,  h.  By 
means  of  the  pulleys,  k,  and  the  gearing,  I,  to,  the  vertical 
spindle,  n,  is  rotated,  this  latter  carrying  radial  arms,  q, 
on  which  scoops,  r,  are  mounted  so  that  they  can  turn 


freely.  The  crystals  are  moved  by  the  stirring  device 
front \the  centre  of  the  pan  to  the  edge,  u,  where  they 
are  removed  by  scrapers. — A.  S. 


II.— FUEL,    GAS,    AND    LIGHT. 

"  Cell-pitch  "  from  sulphite  wood  pulp  waste  liquors.     W. 
Sembritzki.     See  XIX. 

Patents. 

Alcohol  composition  for  replacing  mineral  spirit  for  all 
kinds  of  internal  combustion  engines.  A.  M.  A.  Mabille. 
First  Addition,  dated  Nov.  8,  1907,  to  Fr.  Pat.  378,518 
June  6,1907  (this  J.,  1907,  1131). 

The  rmixture    of    alcohol,    benzene   and    phosphorus    is 

saturated  with   nitrous   oxide  gas   in   order   to   increase 

its  combustibility. — W.  H.  C. 

Gas  and  coke  ;    Process  of  making  .     L.   P.   Lowe, 

San  Francisco,  Cal.  U.S.  Pat.  883,466,  Mar.  31,  1908. 
Two  chambers  containing  refractory  material,  and  a 
third  chamber  which  serves  as  a  retort,  are  highly  heated 
and  used  intermittingly  for  the  gas-  and  coke-making 
process,  which  consists  in  passing  oil  directly  into  the 
retort,  where  the  non-volatile  components  are  retained 
as  coke,  and  passing  the  volatile  products  from  the  retort 
into  one  of  the  heated  chambers  with  steam  previously 
superheated  in  the  other  chamber. — A.  T.  L. 

Oil-gas  ;   Apparatus  for  making .     H.  Gerdes,  Berlin. 

U.S.  Pat.  883,681,  Mar.  31,  1908. 
The  apparatus  comprises  an  oil-gas  generator  and  a  super- 
heater, connected  at  their  lower  ends,  the  generator 
having  a  projecting  combustion  chamber  near  its  upper 
end.  Oil  and  air  are  supplied  to  the  combustion  chamber 
and  to  the  upper  end  of  the  generator,  and  air  is  admitted 
to  the  lower  end  of  the  superheater. — A.  T.  L. 

Oas  producer  plant.     C.  Whitfield,  Kettering.     U.S.  Pat. 

883,845,  April  7,  1908. 
See  Eng.  Pat.  4917  of  1905 ;  this  J.,  1906,  306.— T.  F.  B  . 

Suction  gas-producer  working   with   either  up-   or  down  • 

draught.  A  Maguin.  Fr.  Pat.  384,432,  Nov.  27,  1907. 
The  producer  has  an  inclined  grate  at  the  lower  end, 
and  a  fuel-containing  bell  at  the  upper  end,  surmounted 
by  a  charging  hopper.  Gas- outlet  passages  are  provided 
near  the  top  of  the  producer  chamber  and  also  near  the 
bottom  of  the  fuel  column.  The  two  gas-outlet  pipes 
are  connected  to  adjacent  sides  of  a  rectangular  junction- 
box  so  that  one  or  other  of  the  passages  is  closed  by  a 
hinged  valve  in  the  box.  The  gas  is  led  from  the  junction - 
box  to  a  recuperator  for  heating  the  air  on  its  way  to  the 
producer.  %.The  hot  air  passes  through  a  similar  junction - 
box  either  to  the  space  below  the  grate  or  to  the  upper 
part  of  the  producer.  The  grate  is  inclined  downwards 
towards  the  front  of  the  producer  ;  a  grate  inclined  in 
the  opposite  direction  is  hinged  to  it  along  the  lower  edge, 
and  is  rocked  to  and  fro  to  cause  ash  and  clinker  to  fall 
into  a  water-trough  beneath  the  producer.  Other  im- 
provements comprise  a  water-supply  device  for  the 
producer,  controlled  by  the  engine  suction  ;  a  depending 
bell  with  a  contracted  neck  arranged  beneath  the  column 
of  coke  in  the  scrubber,  and  a  series  of  baffle-plates  above 
the  column  of  coke  ;  and  a  gas  reservoir  having  an  inlet- 
pipe  connected  to  a  junction-box  in  the  gas  main  near 
the  engine  and  an  outlet  pipe  connected  to  the  gas  main 
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between  the  junction-box  and  the  engine,  a  valve  being 
arranged  in  the  junction-box  so  that  the  gas  may  pass 
through  the  reservoir  or  direct  to  the  engine  or  by  both 
passages. — A.  T.  L. 

Gas  ;  Production  of in  gas  producers.     W.  J.  Orossley 

and  T.  Rigbv.     Fr.  Pat.  384,706,  Dec.  5,  1907.     Under 
Int.  Conv.,  Dec.  11,  1906. 

See  Eng.  Pat.  28,181  of  1906  ;  this  J.,  1908,  67.— T.  F.  B. 

Gas  and  coke  from  peat  briquettes  ;    Production  of , 

and    recovery   of   by-products.     B.    Kittler.     Ger.    Pat. 
196,603,  Dec.  14,  1905. 

The  process  is  carried  out  in  retorts  fed  from  a  common 
fore-chamber,  which  latter  is  connected  to  a  charging 
chamber  provided  with  tightly-fitting  discs  or  plates 
which  alternately  open  and  close.  The  invention  consists 
in  removing,  by  means  of  an  air-pump  or  other  suction 
device,  any  air  or  gas  which  enters  the  charging  chamber 
when  the  discs  are  open. — A.  S. 

Illuminating  and  heating  gas  from  solid  carbonaceous 
materials  ;   Production  of .     O.  Pieron.     Ger.  Pat. 

196.208,  June  3,  1906. 

A  perforated  tube  of  iron  plate  is  placed  centrally  in 
the  retort  whilst  the  latter  is  being  charged.  The  whole 
is  then  heated  until  the  carbonaceous  material  is  sintered, 
then  the  retort  is  opened,  the  tube  withdrawn,  the  retort 
again  closed,  and  the  heating  continued.  The  central 
hollow  space  formed  by  the  tube  allows  of  an  unimpeded 
outflow  of  the  gases. — A.  S. 

Acetylene  gas  ;    Production  of  in  the  dry  way  from 

carbide  and  sodium  carbonate.     A.  Bastian.     Ger.  Pat. 

196.209,  Aug.  3,  1906. 

Previous  attempts  to  prepare  acetylene  in  the  drjr  way 
from  calcium  carbide  and  crystallised  sodium  carbonate, 
have  failed  on  account  of  the  slow  evolution  of  the  gas. 
It  is  claimed  that  the  evolution  of  gas  proceeds  rapidly 
if  the  sodium  carbonate  be  mixed  with  a  certain  quantity 
of  powdered  rock  salt  before  use. — A.  S. 

.     G.  Buhl- 

Eng.  Pat.  6828, 
March  21,  1907.     Under  Int.  Conv.,  June  28,  1906. 

See  Fr.  Pat.  374,796  of  1907  ;  this  J.,  1907,  863.— T.  F.  B. 

Filaments  for  incandescent  electric  lamps.  H.  H.  Lake, 
London.  From  Parker  Clark  Electric  Co.,  New  York. 
Eng.  Pat.  7642,  March  30,  1907. 

SEEFr.  Pat.  376,413  of  1907  ;  this  J.,  1907,  1002.— T.  F.  B. 

Metal    filaments ;     Manufacturing    from    colloidal 

metals.     V.  Scholz,  Berlin.     Eng.  Pat.  20,372,  Sept.  12, 
1907. 

It  has  been  found  that  U-  or  V-shaped  filaments  are 
deformed  or  bent  during  the  process  of  passing  a  current 
for  the  purpose  of  heating  them  to  convert  the  metal 
of  which  they  are  formed  from  the  colloidal  into  the 
crystalline  condition.  This  defect  is  avoided  by  sub- 
jecting the  filaments  to  a  strain  during  the  heating. 
The  desired  tension  is  produced  by  a  weight  or  by  means 
of  a  magnet. — W.  H.  C. 

Incandescence  filaments  ;    Process  for  making with 

difficultly  fusible  metals  or  metallic  oxides.     W.  Eggers. 
Fr.  Pats.  384,413,  384,414  and  384,421,  Nov.  27,  1907. 

(1).  Filaments  containing  very  little  carbon  are  formed  by 
using  as  binding  material  for  the  powdered  metal  a 
metallic  trichloride,  tetrachloride,  pentachloride  or 
hexachloride,  which  yields  the  free  metal  on  heating, 
mixed  with  1  to  20  pec  cent,  of  gum  tragacanth.  The 
filaments  me  finished  by  heating  in  hydrogen  or  in  an 
inert  gas.  The  process  is  suitable  for  making  filaments 
of  chromium,  molybdenum,  tungsten,  uranium,  titanium 
and  thorium.  Bromides  or  fluorides  may  be  used  instead 
of  chlorides,  and  dichloridcs  may  be  used  in  conjunction 
with  higher  chlorides.  In  the  latter  case  the  filament 
may  contain  the  oxide,  which  may  be  extraoted  with  acid. 


Incandescent   mantles ;    Manufacture  of 
mann,  Gross-Lichterfelde,  Germany. 


(2).  Gum  tragacanth  is  dissolved  in  water,  in  solutions 
of  halogen  salts  or  bases,  or  in  dilute  acids,  to  form  a 
viscous  mass  which  is  intimately  mixed  with  a  finely- 
powdered  metal  or  oxide.  Filaments  formed  from  the 
mass  are  finished  by  heating  in  a  vacuum,  in  air,  or  in 
a  gas,  according  to  their  nature.  The  finished  filaments 
contain  very  little  carbon.  (3).  In  forming  very  fine 
filaments  from  a  pasty  mass  by  squirting,  the  binding 
material  must  not  give  up  moisture  under  the  influence 
of  the  pressure.  A  suitable  binding  material  consists  of 
a  mixture  of  gum  arabic  with  aluminium  chloride  or 
with  a  solution  of  iron  chloride.  Other  salts  may  be 
used,  such  as  the  chlorides,  bromides  and  fluorides  of 
other  polyvalent  or  of  divalent  metals,  phosphates,  and 
the  hydroxides  of  the  alkaline-earth  metals  and  of 
aluminium,  magnesium,  chromium  and  their  analogues. 

—A.  T.  L. 


Photometer ;     Direct    reading 

See  XXIII. 


Fr.    Pat.    384,392. 


III.— DESTRUCTIVE   DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL   WAXES. 

.Molasses  waste  liquors  ;    Destructive  distillation  of 

with  spacial  reference  to  molasses  tar.     P.  Rinckleben. 
Chem.-Zeit.,  1908,  32,  343—345,  358—361. 

In  a  process  patented  by  Reichardt  and  Bueb  for  manu- 
facturing cyanides  from  lyes  and  molasses  (see  this  J., 
1896,  114),  a  large  quantity  of  tar  is  produced,  which,  at 
present,  is  a  by-product  of  little  value.  The  author  has 
submitted  this  tar  to  direct,  acid,  and  alkaline  distillation, 
and  to  acid  and  alkaline  extraction,  and  has  obtained 
a  number  of  substances  of  which  creosote  and  a  mixture 
of  pyridine  bases  were  the  only  valuable  ones  from  a 
commercial  point  of  view. — L.  E. 

Roumanian    petroleum ;     Chemical    study    of .     L. 

Edeleanu.     Rev.  du  Petrole,  1,  [2].     Petroleum,  1908, 

3,  689. 
The  constituents  of  Roumanian  petroleum  may  be 
divided  into  two  groups,  viz.,  (1).  those  compounds  which 
react  with  fuming  sulphuric  acid,  yielding  sulphonic  acids 
or  polymerisation-  or  oxidation-products ;  and  (2),  com1 
pounds  which  under  ordinary  conditions  do  not  react 
with  this  reagent,  but  under  more  severe  conditions  suffer 
decomposition  with  separation  of  carbon.  The  author 
treated  different  specimens  of  petroleum  with  fuming 
sulphuric  acid  containing  20  per  cent,  of  sulphur  trioxide 
for  several  hours  at  a  low  temperature,  care  being  taken 
to  prevent  loss  of  volatile  substances.  The  results  were 
as  follows  : — 


Percentage  of  oil. 

Sp. 

gr- 

Source  of  oil. 

non- 

before 

after 

absorbed 

absorbed. 

treatment. 

treatment. 

210 

79-0 

0-801 

0-775 

Campeni  Bacau. . 

230 

770 

0-815 

0-787 

25-5 

74-6 

0-816 

0-786 

31-5 

68-5 

0-807 

0-776 

400 

60-0 

0-843 

0-799 

Bustenari 

4H-o 

520 

0-861 

0-818 

50-0 

700 

0-858 

0-809 

Sarata-Mont   

56-0 

440 

0-892 

0-850 

The  non-absorbed  portion  consists  of  paraffins  and 
polymothy  lines,  together  with  traces  of  low-boiling 
aromatic  hydrocarbons.  Of  the  paraffins,  butane,  pentane, 
hexanc.  and  heptane  were  detected,  the  predominant 
forms,  being  the  iso-compounds,  i.e.,  those  with  branched 
chains.  Of  the  poly  met  hvlenes,  penta-,  methylpenta-, 
dimethylpenta-,  and  ethylnexametnylene  were  detected. 
These  predominate  in  the  higher-boiling  fractions  of  the 
oils,  whilst,  the  paraffins,  arc  the  chief  constituents  of  the, 
lower-boiling  fractions.  The  portion  of  the  petroleum 
absorbed  by  the  fuming  acid  consists  of  henzenoid  hydro- 
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carbons,   partially   saturated     polvmethylene    derivatives. 
hydrogen ned  derivatives  of  naphthalene,  and  hydrocarbons 
of  a  terpene  character.      The  fuming  acid  also  absorbs    I 
a  portion    of    the   constituents  containing   oxygen    and 
sulphur.     Of   aromatic    hydrocarbons,   benzene,   toluene, 
xylene,    mesitylene,    and    pseudocumene    were   detected. 
The   oxygenated   constituents   of   petroleum   have   weak 
acidic    properties,    forming   unstable    salts.     The   copper 
salt  is  soluble  in  ether.     Sulphur-containing  constituents 
are  present  only  in  small  quantities  in  Roumanian  petro- 
leum.    They  can  be  isolated  as  white  amorphous  mercury   [ 
compounds   by  addition   of  mercury  salts.     On  decom-    I 
posing  the  mercury  compounds  with  hydrogen  sulphide, 
oils  of  very  unpleasant   odour  are  obtained.     The   oils    ! 
obtained  in  this  way  from  the  low-boiling  fractions  of    j 
Bustenari  petroleum,  give  with  nitrites  a  reaction  similar 
to  that  yielded  by  the  thiophens. — A.  S. 

Waste  lues  from  petroleum  refining  ;     Utilisation  of I 

at  Baku.     E.  Pyhala.     Petroleum,  1908,  3,  571—574. 

The  author  gives  an  account  of  the  progress  which  has   j 
been  made  in  the  utilisation  of  the  waste  lyes  from  petro- 
leum refining.     Up  to  the  present  the  best  results  have   j 
been  obtained  in  the  preparation  of  a  soap  substitute   ' 
eonsisting  of  the  sodium   salts  of  the  naphthenic  acids   \ 
present  in  the  waste  lyes  from  the  refining  of  lamp  oils. 
Further,    but  to  a  more  limited  extent,   the  lyes  from 
the  refining  of  lubricating  oils  are   worked  up  for  the 
preparation    of    low-grade    lubricating    oils    and    "  soap 
oils,"  the  latter  being  used  as  a  filling  material  in  the 
manufacture  of  cheap  soaps.     For  the  recovery  of  low-    I 
grade  lubricating  oils,  the  waste  lyes  (so-called  "  white   i 
water  "  or  "  milk  water  ")  are  neutralised  with  sulphuric 
acid,   and  the   oil   which   separates  is   washed   with   sea 
water,   and  clarified  by  settling,   with  the  aid  of  heat. 
The  "  soap  oil  "  ("  bakusin  ")  prepared  from  the  "  white 
water  "   can  be  incorporated  with  soaps  to  the  extent    j 
of  up  to  25  per  cent.     It  resembles  in  appearance  the    | 
lubricating  oil  from  which  it  has  been  derived  ;    some 
of  the  products  obtained  from  waste  lyes  from  the  refining 
of  cylinder  oils  yield  with  caustic  soda  solid,  black  sub- 
stances soluble  in  water.     These  "  soap  oils,"  in  general, 
when  carefully  saponified  yield  neutral,   inodorous  soft 
soaps. 

In  the  manufacture  of  soap  substitutes  from  the  j 
clear  waste  lyes  from  the  refining  of  lamp  oils,  the  lyes 
are  concentrated,  and  treated  with  common  salt,  when  ' 
the  sodium  salts  of  the  naphthenic  acids  separate.  These  i 
are  heated  until  the  excess  of  water  is  expelled  and  they 
become  nearly  transparent,  when  the  product  is  filled  i 
into  wooden  casks.  The  soap-substitutes  obtained  in 
this  way  are  yellowish- white  soft  soaps,  and  have  found 
extensive  use  in  textile  works,  but  their  unpleasant  i 
odour  is  a  great  drawback.  Jefimoff  states  that  by 
incorporating  with  them  a  certain  proportion  of  the 
aoap  paste  obtained  from  the  lubricating  oil  waste  lyes 
by  salting  out,  inodorous  soft  soaps  of  tolerably  good 
lathering  power  can  be  obtained.  Besides  this  applica- 
tion of  the  sodium  salts  as  soap  substitutes,  Charitschkoff 
has  proposed  the  use  of  the  lead  and  manganese  salts 
of  the  naphthenic  acids  for  the  preparation  of  driers 
for  varnishes  and  lacquers,  whilst  the  naphthenic  acids 
themselves  may  serve  as  raw  materials  for  the  preparation 
of  numerous  organic  compounds.  The  average  amount 
of  waste  lyes  from  1  million  pouds  (1  poud  =  36*112  lb.) 
of  refined  lamp  oil  is  30,000  pouds,  which  will  yield  7000 
pouds  of  soap  substitutes,  selling  at  1  rouble  30  kopecks 
(1  rouble=100  kopecks  =  3s.  2-06d.)  per  poud  The 
salting  out  process  consumes  7 — 13  per  cent,  of  common 
salt.  For  each  million  pouds  of  refined  lubricating  oil, 
there  are  obtained,  on  the  average,  80,000  pouds  of  waste 
lyes  ("white  water  "),  which  yield  about  13,000  pouds 
of  low-grade  lubricating  oil  and  57,000  pouds  of  soap  oils 
("  bakusin ").  If  the  whole  of  the  waste  lyes  were 
worked  up,  it  would  be  possible  to  produce  500,000  pouds 
of  soap  substitutes  and  800,000  pouds  of  soap  oils  per 
annum,  of  a  value  at  least  1,300,000  roubles. — A.  S. 


Petroleum  benzine  ;     Germicidal  power  of  

Farrell  and  F,  Howies.     See  XVUIC. 


F.  J. 


Petroleum  discoveries   in  Orange  River  Colony.       Board 
of  Trade  J.,  April  23,  1908.     [T.R.] 

Investigations  relating  to  oil  have  been  proceeding  in 
the  Orange  River  Colony  ever  since  the  war,  but  more 
particularly  within  the  past  six  months.  A  large  amount 
of  ground  has  been  covered,  and  careful  investigation 
has  resulted  in  the  definition  of  a  broad  oil  belt,  which 
stretches  across  the  colony,  roughly  from  the  north-east 
to  the  south-west  districts  of  Harrismith,  Bethlehem, 
Senekal,  Ficksburg,  Ladybrand,  Thaba  'Nchu,  Bloem- 
fontein,  Wepener.  Smithfield,  Edenburg,  and  Fauresmith. 
In  Ladybrand  district  alone,  five  distinct  basins  have 
been  located.  The  discoveries  there  embrace  oil  springs, 
oil  shales,  ozokerite,  blue  clay,  coarse  sandstone  im- 
pregnated with  oil,  bituminous  tufa,  &c.  The  basins  in 
each  case  are  clearly  defined. 

Patents. 

Distilling  wood  ;    Apparatus  for .     W.  Danner,  New 

Orleans,   La.,   Assignor  to  J.   D.   Lacey,   Chicago,  111. 
U.S.  Pat.  883,091,  March  24,  1908. 

The  apparatus  consists  of  a  horizontal  oven  closed  at 
one  end  and  having  a  door  at  the  other  end  and  provided 
with  a  vapour-escape  pipe  and  with  rails  on  which  the 
wheels  of  the  wood  container  may  travel.  The  latter 
is  a  similarly  shaped  and  constructed  vessel  of  smaller 
dimensions,  adapted  to  be  run  into  and  withdrawn  from 
the  oven  and  provided  with  a  vapour  exit  in  the  top  and 
with  wheels.  Horizontal  perforated  steam  pipes  are 
arranged  in  the  lower  portion  of  both  oven  and  wood 
container,  those  in  the  latter  having  easily  detached 
connections.  By  an  arrangement  of  valves  the  pipes 
may  be  connected  to  a  supply  of  either  ordinary  or 
superheated  steam. — W.  H.  C. 

Pitch  ;    Manufacture  of .     G.  Craig,  Glasgow.     Eng. 

Pat.  7615,  Mar.  30,  1907. 

Blast-furnace  tar  is  distilled  with  an  inert  gas,  such  as 
blast-furnace  gas,  producer  gas,  or  flue  gas,  instead  of 
air,  in  order  to  prevent  oxidation  and  to  improve  the 
quality  of  the  pitch  and  oil  produced. — A.  T.  L. 

Gas  liquor ;     Removal  of  hydrogen  sulphide  and  hydro- 
cyanic acid  in  the  distillation  of .     J.  Becker.     Ger. 

Pat.  196,015,  Feb.  11,  1906. 

The  gases  coming  from  the  saturator,  after  passing 
through  the  pre -heater,  are  washed  with  water,  and  the 
resulting  solution  of  hydrogen  sulphide  and  hydrocyanic 
acid  is  led  into  the  waste  liquor  from  the  still,  which 
contains  excess  of  lime  ;  if  necessary  a  further  quantity 
of  lime  may  be  added.  In  this  way  the  noxious  gases 
are  converted  into  odourless  compounds  (calcium  sulphide 
and  cyanide)  soluble  in  water. — A.  S. 

Asphalt ;    Substitute  for  natural  rock .     H.  S.  Flynt, 

Bolton.     Eng.  Pat.  9375,  Apr.  23,  1907. 

Limestone,  sand  or  other  mineral  matter  (80 — 90  parts 
by  weight)  is  heated  to  350 — 550°  F.,  and  mixed  at  this 
temperature  with  10 — 5  parts  of  petroleum  residue. 
Whilst  still  hot,  5 — 10  parts  of  resin  are  added,  and  the 
whole  well  mixed.  Colouring  matter,  sawdust,  ground 
cork,  etc.,  may  also  be  added. — A.  G.  L. 

Ammonia  stills  ;    Treatment  of  effluents  from .     Eng. 

Pat.  7932.     See  VII. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Mordant  dyestufjs  ;     Theory  of  .     A.  Werner.     Ber., 

1908,  41,  1062—1071. 
The  author  puts  forward  the  theory  that  the  property 
of  chemical  compounds  of  combining  with  ^mordants 
depends  on  their  property  of  forming  '  inner  "  complex 
metallic  salts.  Mordant  dyestuffs  are  therefore  those 
which    contain    a    salt-forming   group   together    with    a 
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group  capable  of  forming  a  co-ordination  linking  with 
the  metallic  atom,  these  two  groups  being  in  such  a 
position  that  an  "  inner  "  metallic  complex  can  result. 
Amongst  the  numerous  examples  cited  by  the  author 
may  be  mentioned  the  case  of  the  stereoisomeric  benzil 
monoximes. 


C6H5.C- 


X.OH 


-C.C6H5 

6 


C6H5.C — C.C6H5 
HON     6 


a-oxime.  y-oxime. 

The  a-oxime  has  a  strong  affinity  for  mordants, 
giving  an  orange  yellow  on  a  cobalt  and  a  green  on  a 
copper  mordant,  whilst  the  y-oxime  has  no  affinity 
for  any  mordant.  This  was  to  be  expected  from  the 
theory,  for  the  a-oxime  should  form  an  "  inner  "  complex 
salt  of  the  constitution, 

C6H5.C C,C6H5 

N.O  Me. ...6 

(the  ""dotted  >„line  indicating  the  co-ordination  linking 
according  to  the  author's  theory  of  valency),  whilst  the 
isomeric  oxime  cannot  form  such  an  "  inner  "  complex. 
Further,  benzhydroxamic  acid  and  its  homologues  give 
coloured  compounds  with  mordants  and  the  "  inner " 
complex  of  these  compounds  is  evidently  that  represented 
by  formula^I : 

/NH— 0  /CH.OH 

R.C<  I  C{ 


.Me 


i.  ii. 

When  the  nitrogen  atom  in  (I)  is  replaced  by  carbon, 
the  characteristic  grouping  of  the  mordant-dyeing 
flavonols  is  obtained  (II),  which  is  obviously  favourable 
to  the  formation  of  an  "  inner  "  complex.  In  order  to 
ascertain  if  such  formation  would  take  place  in  a  com- 
pound containing  an  open  chain,  the  author  examined 
the  behaviour  of  the  (pale  yellow)  benzoin  of  phenylglyoxal, 

C6H5.C.C==C  .  C.C6H5 

6  OH     OHO 

and  found  it  to  be  an  excellent  mordant  dyestuff,  giving 
for  example,  a  black  brown  with  iron,  a  brick  red  with 
uranium  and  a  bright  orange  with  yttrium. — J.  C.  C. 

Indigoid  dyestuffs  and  Indigo  ;    Behaviour  of towards 

alkalis.     P.  Friedlander.     Ber.,  1908,  41,  1035—1039. 

Most  of  the  indigoid  dyestuffs  (see  this  J.,  1908,  398) 
resemble  Indigo  in  their  behaviour  towards  concentrated 
caustic  soda  in  that  they  first  form  sodium  salts  and  then 
by  further  action  the  molecule  is  decomposed.  Thioindigo 
and  2-thionaphthene-2-indolindigo  are  more  resistant  to 
the  action  of  caustic  soda  than  is  Indigo,  whilst  1-naphtha- 
lene-2-indolindigo  and  2-naphthalene-2-indolindigo  are 
readily  dissolved  by  the  dilute  alkali  and  are  easily 
decomposed  by  boiling.  The  presence  of  the  sulphonic 
acid  group  (as  in  Indigo  Carmine)  renders  the  molecule 
more  sensitive  to  the  action  of  the  alkali,  whilst  dyestuffs 
containing  a  methoxyl  group  are  more  stable  than  those 
without.  The  author  considers  that  in  this  action  (for 
example,  in  the  case  of  2-i\aphthalene-2-indolindigo,  (I), 
a  sodium  salt  of  constitution  (II)  is  first  formed  and  this 
then  undergoes  further  decomposition  into  1-hydroxy- 
2-naphthaldehyde  (III)  and  anthranilic  acid  (IV). 


CgH^ 


— CO— s 

C||:('H 


/G0\ 

>C:C\nh/°6H4 


I  'K.N;,, 


CO 


, 


►C6H4<  >C.C(0H)<        >C6H4 

\CH:CH/  NNH/ 


11. 


C«H« 


C(OH) 


5C.CHO  + 


HO.CO 


^CHiCh/  ML 


> 


C«Hj 


III. 


IV. 


l-Hydroxy-2-naphthaldehyde     is     obtained     by     boiling 
2-naphthalene-2-indolindigo  with  10  parts  of  10  per  cent. 


aqueous  caustic  soda  until  the  solution  becomes  brownish- 
yellow  and  no  unchanged  dyestuff  is  precipitated  on 
acidifying.  Yellow  plates  separate  which  on  acidifying, 
yield  the  hydroxyaldehyde  in  greenish-yellow  needles 
melting  at  59°  C.  Similarly  from  1-naph thalene-2-indol- 
indigo,the  known  2-hydroxy-  1-naph thaldehyde  is  obtained, 
and  the  corresponding  aldehydes  from  other  dyestuffs 
of  this  class  have  been  prepared. — J.  C.  C. 

Diazo-compounds  and  azo-dyestu§s  ;  Reaction  between . 

A.  Lwoff.  Ber.,  1908,  41,  1096-1097. 

When  p-sulphobenzeneazo-^-naphthol  is  treated  with 
diazotised  p-nitraniline  or  o-chloro-p-nitraniline,  p- 
nitrobenzeneazo-  or  o-chloro-p-nitrobenzeneazo-/3-naphtho.l 
respectively  is  produced. — J.  C.  C. 

Benzeneazo-a-naphthol  and  tetramethyldiaminodiphenyl- 
carbinol ;  Constitution  of  the  acetylated  product  of  con- 
densation of  .     R.  Mohlau.   Ber.,   1908,   41,  989— 

990. 

By  condensing  benzeneazo-a-naphthol  with  Michler's 
ketone  the  author  and  Kegel  (Ber.,  1900,  33, 2858)  obtained 
a  substance  which  they  regarded  as  a  hydrazone  because 
its  acetyl  derivative  on  reduction  furnished  acetanilide 
and  an  aminonaphthol  derivative.  This  view  was  con- 
firmed by  the  fact  that  phenylhydrazine  condensed  with 
a-naphthoquinonetetramethyldiaminodiphenylmethane  to 
give  the  same  compound.  Auwers  and  Eisenlohr, 
however,  have  recently  shown  (Ber.,  1908,  41,  415)  that 
no  trace  of  acetanilide  is  formed  by  reducing  the  acetyl 
derivative  with  zinc  and  acetic  acid,  but  aniline  is  pro- 
duced. The  author  has  now  repeated  the  operation  and 
confirms  the  latter  observation.  The  products  of  reduc- 
tion are  aniline  and  0-acetyl-p-aminonaphtholtetra- 
methyldiaminodiphenylmethane, 

CH3.CO.O.C10H5(NH2).CH[C6Hi.N(CH3)2]2 

and  consequently  the  original  condensation  product  is 
probably  an  azo-compound  and  not  a  hydrazone.  In 
the  earlier  experiments  carried  out  under  slightly  different 
conditions  in  which  acetanilide  was  found,  this  may  have 
been  formed  by  acetylation  of  the  aniline  and  some  of 
the  latter  may  have  been  carried  away  with  the  acetic 
acid  during  heating. — J.  C.  C. 

Fukugiflavin ;      Nitro-dyestuffs    derived    from .     E. 

Ito.     J.    Coll.     Engineering,    Imp.    University,    Tokyo, 
1908,  4,  53—55. 

Direct  nitration  of  fukugiflavin  did  not  give  good  results, 
but  by  first  converting  it  into  its  sulphonic  acid  and  treat- 
ing the  latter  with  nitric  acid,  soluble  substantive  dye- 
stuffs  were  obtained.  Among  them  were  two  for  which 
the  names,  Nitrofukugiflavin  and  N itrofukugiflavin  G  are 
suggested.  The  former  is  an  orange-yellow  powder 
which  dissolves  in  water  to  form  a  yellow  solution  which 
acts  as  a  direct  dyestuff  upon  animal  fibres,  whilst  the 
latter  dyes  them  yellow  with  a  greenish  tinge.  Both 
dyestuffs  possess  great  tinctorial  power  and  "  equalising 
property."  It  is  suggested  that  other  insoluble  natural 
mordant  dyestuffs  may  be  rendered  more  applicable  by 
similar  treatment. — C.  A.  M. 

"  Doss  "  ;    The  Japanese  dyewood  termed .      E.    Ito. 

J.   Coll.     Engineering,   Imp.    University,   Tokyo,    1908, 
4,  57—62. 

The  ever-green  tree  "  doss,"  Ilex  Alerlc/isii,  Maxim., 
occurs  in  the  Ogasawara  and  Okinawa  islands  of  Japan, 
and  has  hitherto  given  unsatisfactory  results  as  a  substi- 
tute for  inyrica  bark.  The  author  has  isolated  from  the 
aqueous  extract  a  new  dyestuff,  dossctin,  CjjI^Os,  melting 
at  271°— 272  ('.,  and  crystallising  in  yellow  noodles. 
Doss  extract  gives  a  dull  yellow  with  alumina  mordant, 
a  bright  yellow  with  a  tin  mordant,  orange  yellow  with 
chrome  mordant,  and  olive  with  iron  mordant.  In  the 
author's  opinion,  however,  its  tinctorial  power  and  the 
brightness  of  the  colours  do  not  justify  its  addition  to  the 
available  yellow  dyestuffs. — C.  A.  M. 
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Morinda  citrifolia,  L.  ;  Constituents  of  the  root-bark  of . 

0.  A.  Oesterle  and  E.  Tisza.  Arch.  Pharm.,  1908,  246, 

150—  164. 
Ix  the  study  of  the  root-bark  of  Morinda  citrifolia,  L., 
which  is  used  in  India  as  a  dyestuff,  the  authors  followed 
in  general  the  methods  employed  by  Perkin  and  Hummel 
(Chem.  Soo.  Trans..  1S94.  65.851  ;  see  also  this  J.,  1894, 
548).  The  following  substances  were  isolated: — (1). 
Moriudin.  C.,7H30O15,  light  yellow  needles  melting  at  246° 
C.  :  vields  morindone  and  an  unfermentable  sugar  on 
hydrolysis.  (See  also  this  J..  1907,  1273).  (2).  The 
monomethyl  ether  of  a  trihydroxyinethylanthraquinone, 
C16H1205  lemon-yellow  needles  melting  at  172°  C. ; 
dissolves  in  alkalis  and  sulphuric  acid  with  an  orange-red 
coloration.  (3).  Adihydroxymethylanthraquinone,  morin- 
dadiol,  C15H10O4,  yellow  needles  melting  at  244°  C.  ; 
dissolves  in  alkalis  with  an  orange-red,  and  in  sulphuric 
acid  with  a  cherry-red  coloration.'  (4).  A  second  dihydroxy- 
methylanthraquinone,  soranjidiol,  reddish-brown  needles 
melting  at  276°  C.  ;  gives  in  alkalis  a  bluish-violet,  and  in 
sulphuric  acid  a  cherry-red  solution,  the  latter  gradually 
changing  to  violet.  (5).  A  substance,  C16H10O5,  yellow 
needles  melting  at  210°  C.  ;  dissolves  in  alkalis  and 
sulphuric  acid  with  an  orange-red  coloration.  (6).  A 
wax,  CigH280,  white  needles  melting  at  124-5°  C.  Morin- 
din,  the  trihydroxymethylanthraquinone  monomethyl 
ether,  the  substance,  CjeJLuOs;  and  the  wax  are  also 
present  in  the  root-bark  of  M.  umbeilata  (see  Perkin  and 
Hummel,  loc.  cit.). — A.  S. 

Colloids    [dyestuffs,f$etc.~'J  ;'   'Mutual    coagulation    of  - 
0.  Teague  and  B.  H.  Buxton.     Z.  physik.  Chem.,  1908, 
62,  287—307. 

Ix  a  former  paper  (this  J.,  1907,  1081)  it'wasjshown  that 
the  mutual  precipitation  of  dyestuffs  is  more  or  less  com- 
plete according  to  the  more  or  less  pronounced  colloidal 
nature  of  the  dyestuffs  used.  The  authors  embody  their 
conclusion  in  a  "  Law  of  Colloidal  Coagulation  "  and  in  the 
present  paper  endeavour  to  show  that  this  "  law  "  is  of 
general  application  to  colloidal  solutions.  The  following 
colloids  were  used : — Inorganic,  positive ;  Ferric 
hydroxide,  aluminium  hydroxide.  Inorganic,  negative  ; 
Colloidal  platinum,  arsenic  sulphide,  soot.  Organic  (all 
negative  colloids) : — A 'on-nitrogenous  :  Mastic,  tannin, 
starch.       Nitrogenous : — Serum,      haemoglobin,      lecithin, 

Selatin.  Microscopic  suspensions  : — Bacteria,  agglutin- 
acteria.  The  colloids  were  coagulated  with  a  number  of 
acid  and  basic  dyestuffs,  the  degrees  of  colloidisation  of 
which  were  compared  by  dialysis  through  parchment 
paper.  The  results,  on  the  whole,  confirm  the  authors' 
law,  and  the  following  conclusions  are  drawn : — (1.) 
The  coagulation  of  acid  dyestuffs  by  basic  dyestuffs  is 
most  complete  when  the  two  are  present  in  equimolecular 
quantities.  (2.)  During  coagulation,  sodium  chloride  is 
liberated,  but  is  not  the  cause  of  the  phenomenon,  though 
its  presence  extends  the  limits  within  which  coagulation 
takes  place.  (3.)  Dyeing  experiments  with  mixtures 
of  dyestuffs  show  that  highly  colloidal  dyestuffs  are  more 
firmly  united  than  those  of  a  less  colloidal  character. 
(4.)  The  conclusions  of  the  former  paper  referred  to  above 
were  confirmed  with  another  series  of  dyestuffs,  these 
conclusions  being  that  highly  colloidal  dyestuffs  com- 
pletely coagulate  one  another  within  narrow  limits  (of 
concentration,  etc. ),  whilst  less  colloidal  dyestuffs  coagulate 
one  another  only  incompletely  but  within  wide  limits. 
("  Law  of  Colloidal  Coagulation.")  (5.)  The  above  law- 
is  shown  to  hold  for  various  inorganic  and  organic  colloids 
other  than  dyestuffs. — E.  F. 

Patents. 

Indigo  ;   Manufacture  of  monochloromonobromo  derivatives, 

of  .     O.  Imray,  London.     From  Soc.  Chem.  Ind. 

in  Basle,  Basle.     Eng.  Pat.  13,148,  June  6,  1907. 

See  U.S.  Pat.  872,280  of  1907  ;  this  J.,  1907,  1274.— T.F.B. 

Dibromindigo  ;  Process  of  making .     G.  Engi,  Assignor 

to  Soc.  Chem.  Ind.  in  Basle,  Basle.  U.S.  Pat.  883,703, 
April  7,  1908. 

Seb  Addition  of  March  18,  1907,  to  Fr.  Pat.  375,514  of 

1907  ;  this  J.,  1907,  961.— T.  F.  B. 


Sidphurised  [sulphide]  dyestuffs  ;    Manufacture  of  brown 

.     A.    G.    Bloxam,    London.     From    Act.-Ges.    f. 

Anilinfabr.,  Berlin.     Eng.  Pat.  14,746,  June  26,  1907. 

SeeFt.  Pat.  379,416  of  1907  ;  this  J.,  1907,1236.— T.  F.  B. 

Leuco  compounds  of  the  indophenol  series  ;    Process  for 

preparing .     Act.-Ges.   f.   Anilinfabr.     Ger.   Pats. 

184,601  and  184,651,  Aug.  13,  1905. 
Quinonemonoimines  and  aromatic  amino  compounds 
with  free  p-position  are  caused  to  interact  in  molecular 
proportions,  in  dilute  hydrochloric  acid  solution.  The 
compounds  can  also  be  prepared  by  the  interaction  of 
quinonedi-imines  on  phenols  with  free  p-position,  in  molec- 
ular proportions  and  in  presence  of  hydrochloric  acid 
solution.— T.  F.  B. 

Azoxy-  and  azo  compounds  of  the  benzene  series;  Pre- 
paration   of    .     P.    A.    Newton,    London.     From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     Eng.  Pat.  15,420,  July  4,  1907. 

SeeFt.  Pat.  380,175  of  1907  ;  this  J.,  1907,  1274.— T.  F.  B. 

Vat  dyestuffs  ;    Production  of .     Farbenfabr.  vorm. 

F.  Bayer  und  Co.  First  Addition,  dated  Nov.  18,  1907, 
to  Fr.  Pat.  380,176,  July  23,  1907  (this  J.,  1907,  1274  -, 
see  also  this  J.,  1908,  116). 
The  main  patent  describes  the  manufacture  of  vat  dye- 
stuffs  from  anthranol  or  its  derivatives,  by  treatment 
with  sulphuric  acid.  In  the  present  addition,  the  process 
for  making  the  same  dyestuffs  from  corresponding  anthra- 
quinone  derivatives  by  treating  with  metals  in  the  presence 
of  sulphuric  acid,  is  claimed.  The  reaction  takes  place 
in  two  stages,  the  anthraquinone  being  first  reduced, 
by  the  action  of  the  metal  and  acid,  to  anthranol  deriva- 
tives, and  these  are  then  condensed  under  the  influence 
of  the  sulphuric  acid  and  yield  the  dyestuffs.  The 
reactions  of  the  dyestuffs  obtained  from  various  deriva- 
tives of  anthraquinone  are  tabulated. — F.  M. 

Indigo  dyes  ;  Electrolytic  process  for  the  preparation  of . 

H.  Chaumat,  Paris.     Eng.  Pat.  19,027,  Aug.  23,  1907. 

Under  Int.  Con  v.,  Aug.  28,  1906. 
SeeFt.  Pat.  379,041  of  1906  ;  this  J.,  1907,  1196.— T.  F.  B. 

o-Oxymonoazo  dyestuffs  ;    Manufacture  of  .     Chem. 

Fabr.  Griesheim-Elektron,  Frankfort  on  Maine, 
Germany.  Eng.  Pat.  19,810,  Sept.  4,  1907.  Under 
Int.  Conv.,  Jan.  5,  1907. 

See  U.S.  Pat.  863,290  of  1907  ;  this  J.,  1907,  1004.— T.F.B. 

o- Hydroxy  monoazo     dyestuffs  ;      Manufacture     of . 

Chem.  Fabr.  Griesheim-Elektron.  Fr.  Pat.  384,824, 
Dec.  7,  1907.     Under  Int.  Conv.,  Jan.  6,  1907. 

See  U.S.  Pat.  863,290  of  1907  ;  this  J.,  1907, 1004— T.F.B. 

Vat  [thioindigo]    dyestuffs ;       Process   of   making . 

Farbwerke  vorm.   Meister,   Lucius,  und  Briining.     Fr. 

Pat.  384,418,  Feb.  2,  1907. 
See  Eng.  Pat.  1472  of  1907  ;  this  J.,  1907,  1235.— T.  F.  B. 

Vat  dyestuffs  ,•    Process  of  making  red  .     Farbwerke 

vorm.  Meister,  Lucius,  und  Briining.  Fr.  Pat.  384,532, 
Feb.  6,  1907. 

See  Eng.  Pat.  2592  of  1907  ;   this  J.,  1908,  71.— T.  F.  B. 

Vat  dyestuffs  ;    Manufacture  of  .     Farbwerke  vorm. 

Meister,     Lucius,   und     Briining.     Fr.     Pat.     384,606, 

Feb.  7,  1907. 
See  U.S.  Pat.  877,743  of  1908  ;  this  J.,  1908,  328.— T.  F.  B. 

Leuco-derivatives'1  [of     thioindigo']     containing     sulphur; 

Process   of   making .     Farbwerke   vorm.    Meister, 

Lucius,  und  Briining.   Fr.  Pat.  384,381,  Feb.  18,  1907. 

See  Eng.  Pat.  1594  of  1907  ;  this  J.,  1907,  1044.— T.  F.  B. 

Triphenylmethane   dyestuffs  ;    Production   of  green  . 

Badische    Anilin    und    Soda  Fabrik.      First    Addition, 

dated  Mar.  5,   1907  (under  Int.  Conv,  Dec  27,  1906), 

to  Fr.  Pat.  371,742,  Nov.  22,  1906  (this  J.,  1907,  404). 

In  the  original  patent  a  process  is  described   whereby 

the  leuco-derivatives  of  green  dyestuffs  of  the  triphenyl- 
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methane  class,  are  prepared  by  condensing  2.6-dinitro- 
diphenylamine-4.3-disulphonic  acid  or  2.4-dinitrodiphenyl- 
amine-6.3-disulph.onic  acid,  or  derivatives  in  which  the 
second  para  position  to  the  imino  nitrogen  is  free,  with 
alkylated  diaminodiphenylcarbinols.  Upon  reduction  of 
the  nitro  groups  and  combination  with  suitable  diazo 
derivatives  of  the  benzene  or  naphthylamine  series, 
dyestuffs  are  obtained  which  dye  unmordanted  wool  in 
yellow  to  brown  shades  which  are  changed  to  green,  or 
bluish-green  by  after-chroming. — F.  M. 

Anthracene  dyestuffs  ;  Halogenated  anthraquinonesulphonic 

acids   and .     Badische   Anilin   und   Soda   Fabrik. 

Fr.  Pat.  384,471,  Nov.  28,  1907.  Under  Int.  Conv., 
Sept.  20  and  Oct.  21,  1907. 
It  is  found,  that  by  dissolving  anthraquinonesulphonic 
acids  in  concentrated  or  fuming  sulphuric  acid  and  treating 
with  halogens  or  halogenating  compounds,  in  the  presence 
or  absence  of  halogen-carriers,  halogen  derivatives  are 
easily  produced.  Further,  that  these  halogen  derivatives 
readily  yield  valuable  dyestuffs,  soluble  in  water,  when 
treated  with  ammonia  or  primary  aliphatic  or  aromatic 
amines. — F.  M. 

A  zo  dyestuffs  for  wool  and  cotton  ;  Manufacture  of  blue . 

C.    Jager.     Fr.    Pat.    383,747,    Oct.    28,    1907.     Under 

Int.  Conv.,  Jan.  10  and  Feb.  21,  1907. 
Blue  azo  dyestuffs  with  a  strong  affinity  for  wool,  and 
dyeing  cotton  directly,  are  obtained  by  combining  the 
intermediate  products  derived  from  tetrazo-compounds  of 
the  benzidine  series  and  one  molecule  of  2-naphthol-8- 
sulphonic  acid  (croceinic  acid)  with  one  molecule  of 
l-amino-8-naphthol-4-sulphonic  acid.  The  products  dye 
unmordanted  cotton  and  also  wool  in  shades  varying 
from  bluish-violet  to  pure  blue  from  a  boiling  sodium 
sulphate  bath.  The  dyeings  on  wool  are  distinguished 
by  their  intensity  and  fastness  to  fulling ;  after  sub- 
sequent treatment  with  copper  sulphate,  they  are  also 
very  fast  to  light.  This  affinity  for  wool  is  not  shared 
to  a  similar  degree  by  known  dyestuffs  of  similar  con- 
stitution in  which  2-naphthol-8-sulphonic  acid  is  replaced 
by  other  naphtholsulphonic  acids  or  l-amino-8-naphthol- 
4-sulphonic  acid  by  its  isomerides.  Example. — 12-2  kilos, 
of  dianisidine  are  tetrazotised  in  the  usual  manner  and 
combined  in  sodium  carbonate  solution  with  12-3  kilos, 
of  the  sodium  salt  of  2-naphthol-8-sulphonic  acid.  The 
intermediate  product  separates  as  a  brightly-coloured 
precipitate ;  it  is  added  to  an  alkaline  solution  of 
11-9  kilos,  of  l-amino-8-naphthol-4-sulphonic  acid,  the 
liquid  boiled  for  some  hours  and  the  dyestuff  salted  out 
with  common  salt.  When  dry  it  forms  a  bright  blue 
powder  with  intense  metallic  reflex.  The  aqueous 
solution  of  the  dyestuff  does  not  appreciably  change  in 
shade  on  adding  sodium  hydroxide.  The  dyestuff  dyes 
unmordanted  cotton  and  wool  in  pure  bright  blue  shades. 
On  treating  the  dyeings  on  wool  with  copper  sulphate 
and  a  little  acetic  acid,  they  change  to  bright  indigo 
shades  of  great  fastness  to  fulling  and  to  light.  The 
analogous  dyestuffs  derived  from  diaminoethoxydiphenyl, 
tolidine  and  benzidine  give  blue  dyeings  of  increasingly 
redder  shade  up  to  violet. — E.  F. 

3-C'hloroalizarin   and   monochloroflavopurpurin ;     Process 

for  preparing .     R.  Wedekind  und  Co.     Ger.  Pat. 

189,937,  Nov.  15,  1903. 
By   the   action   of  nascent   chlorine   on   a   hot,    slightly 
acidified,  aqueous  suspension  of  alizarin  or  flavopurpurin, 
the  respective  monochloro  derivatives  are  obtained. 

— T.  F.  B. 

o-Nitromandelic  acid ;    Preparation  of  a  compound  from 

which  is  converted  into  isatin  by  heating.     Kalle 

und  Co.     Ger.  Pat.  184,693,  March  21,  1906. 

o-Nitbomandelio  acid  is  reduced  by  zinc  dust  in  presence 

of  ammonium  chloride,  and  in  alkaline  solution,  and  the 

product  is  treated  with  acids. — T.  F.  B. 

Isatin  ;     Process    for   preparing .     Kalle    und  f. Co. 

(ier.    Pats.    184,694,    March    21,    1906,    and    189,841, 

July  17,  1906. 
1).  The  compound  described  in  the  preceding  abstract 
is  converted  into  /satin  by  warming  withfacotic  anhydride 


or  with  an  aqueous  alkali  solution.  (2).  o-Nitromandelic 
acid  is  reduced  with  two  molecular  proportions  of  zinc 
dust  in  neutral  aqueous  suspension,  the  solution  is  then 
treated  with  acid  (without  filtration),  and  allowed  to  stand 
for  some  time. — T.  F.  B. 

Anthroxanic  acid  ;    Process  for  preparing .     Kalle 

und  Co.     Ger.  Pat.  191,855,  July  11,  1906. 

A  salt  of  o-nitromandelic  acid  is  treated,  in  presence  of 
ammonium  chloride,  with  the  quantity  of  zinc  dust  or 
other  finely-divided  metal,  necessary  to  produce  the 
nitroso  derivative.  When  the  reduction  is  complete,  the 
solution  is  filtered,  treated  with  acid,  and  then  heated 
with  excess  of  alkali  until  the  deep  violet  colour  has 
disappeared. — T.  F.  B. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING      TEXTILES, 

YARNS,   AND    FIBRES. 

Mixed  fabrics  ;    Method  of  distinguishing   and   counting 

the  threads  of  different  materials  in .     O.  Lecomte. 

Rev.  intend,  mil.,  20,  55 — 9. 

In  connection  with  the  tariff  laws  of  some  countries, 
notably  Persia,  the  number  of  threads  of  each  material 
in  mixed  goods  must  be  counted.  One  sq.  decim.  of  the 
bleached  fabric  is  treated  with  30  c.c.  of  dilute  nitric 
acid  (1  :  10).  When  well  impregnated,  30  c.c  of  a  solution 
of  sodium  nitrite  (1  :  20),  are  added,  little  by  little,  with 
constant  stirring.  Action  is  complete  at  the  end  of 
10  min.  The  fabric  is  drained,  plunged  into  a  5  litre 
glass  dish  filled  with  water,  rinsed  for  2  min.  and  cut 
into  halves.  To  one  of  these  is  added  40  c.c.  of  a  solution 
of  lead  subacetate,  caustic  soda  and  j3-naphthol 
(25 :  50  :  5  :  1000)  and  to  the  other  a  solution  of  lead 
subacetate,  caustic  soda,  and  resorcinol  (25  :  50  :  2  :  1000). 
Each  part  is  then  kept  at  a  temperature  not  exceeding 
20°  C,  stirred  constantly  for  an  hour,  washed  in  running 
water  for  15  min.  and  then  treated  with  100  c.c.  of  dilute 
hydrochloric  acid.  After  5  min.,  the  pieces  are  again 
washed  in  running  water  for  at  least  an  hour.  In  the 
piece  treated  with  resorcinol,  the  silk  threads  appear 
rose  colour,  whilst  in  the  other  sample  they  are  orange. 
In  each  case  the  wool  is  black,  and  the  vegetable  fibres 
white. 

Mercerised    cotton    and    oxycellulose ;     Qualitative    teats 

for .     A.  B.  Knaggs.     J.  Soc.  Dyers  and  Colour., 

1908,  24,  112—113. 

In  testing  whether  cotton  has  been  mercerised  or  not, 
Knecht  (this  J.,  1908,  400)  has  proposed  to  dye  the  sample 
in  a  weak  solution  of  Benzopurpurin.  On  carefully 
reducing  with  titanous  chloride,  the  shade  on  mercerised 
material  appears  bluish-red,  just  before  the  dyestuff  is  all 
destroyed,  whereas  upon  unmercerised  cotton  the  colour 
is  bluish-violet.  The  author  now  finds  that  reduction  is 
not  necessary,  and  that  when  strong  hydrochloric  acid  is 
added  drop  by  drop  to  the  dilute  dye-bath  in  which 
samples  of  mercerised  and  unmercerised  cotton  are  lying, 
until  the  shade  of  the  unmercerised  piece  just  becomes 
blue,  the  mercerised  sample  remains  a  bright  red  colour. 
The  difference  is  not  due  to  any  alkali  remaining  in  the 
mercerised  material,  for  this  may  be  treated  with  ocid 
until  the  shade  becomes  blue,  and  being  returned  to  the 
dye-bath,  the  red  shade  will  reappear.  As  regards 
oxycellulose,  a  piece  of  cotton  spotted  with  bleaching 
powder,  or  other  agent  capable  of  producing  oxycellulose, 
then  rinsed  in  acid  and  finally  with  water,  may  be  dyed 
a  deep  shade  with  Benzopurpurin  ;  upon  placing  in 
acid  so  that  the  shade  becomes  bluo  and  then  rinsing  in 
water  until  the  red  colour  on  the  ordinary  cotton  re- 
appears, those  parts  which  have  boon  con  verted  into 
oxycellulose  will  remain  bluo-black  in  colour. — F.  M. 

Cotton  ;    Effect  of  drying  on  the  affinity  of  ordinary  and 

mercerised for   dyestuffs.     E.    Knecht.     J.    Soc. 

Dyers  and  Col.,  1908,  2*4,  107—109. 
In  a  preliminary  trial  two  weighed  skeins  of  bleached, 
two-fold   American   yarn    were   mercerised    with   caustic 
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soda  of  4o;  T.,  without  tension,  washed,  soured  and 
washed  till  neutral.  One  skein  was  kept  wet  and  the 
other  was  dried  at  100° — 110°  CL  ;  they  were  then  dyed 
together  in  a  bath  containing  Benzopurpurin  4B,  lightly 
rinsed  and  dried.  The  skein  which  had  been  kept  wet 
was  mueh  more  deeply  dyed  than  the  other,  and  the 
amount  of  colour  on  the  fibre,  estimated  by  the  indirect 
titanous  chloride  method,  was  found  to  be  1-74  per  cent, 
on  the  skein  dyed  without  drying,  and  1-16  per  cent  on 
that  which  had  been  dried  after  mercerising.  Similar 
variations  were  shown,  on  dyeing  with  Benzopurpurin  4B 
and  Chrysophenin,  samples  of  cotton  which  had  been 
mercerised  with  caustic  soda  of  3S°  T.,  under  tension,  in 
the  works. 


Benzopurpurin 
taken  up. 


Chrysophenin 
taken  up. 


Dyed  without  drying 

Air-dried  before  drving    . . 
Dried    at    110°    C.    before 

dyeing   

Ordinary  cotton 


per  cent. 
3-24 
303 

2-51 
1-77 


per  cent. 
0-96 
0-92 

084 

0-58 


Another  trial  with  material  mercerised  without  tension 
in  caustic  soda  of  50°  T.  and  then  dyed  in  weaker  dye- 
baths  gave — 


Benzopurpurin 
taken  up. 


Chrysophenin 
taken  up. 


Dyed  without  drying 

Air-dried  before  dyeing 
Dried    at    110°    C.    before 

dyeing    

Ordinary  cotton    


per  cent. 
2-49 
1-57 

1.27 
0-83 


per  cent. 
0-97 
0-77 

0-54 
031 


There  was  no  difference  in  the  amount  of  colour  taken 
up  by  unmercerised  cotton  which  had  been  :  (1),  steeped 
for  24  hours  in  water  ;  (2),  steeped  and  air-dried  before 
dyeing  ;  and  (3),  steeped  and  dried  at  110°  C.  before 
dyeing.  The  effect  of  substances  which  would  prevent 
complete  drying  were  qualitatively  tested.  Thus 
a  piece  of  material,  mercerised  under  tension  in  the 
works,  was  printed  whilst  still  moist  with  a  25  per  cent, 
solution  of  glycerin  thickened  with  British  gum.  When 
dried  thoroughly  on  a  steam-heated  cylinder  and  dyed 
(after  removal  of  the  glycerin  by  washing),  the  parts 
which  had  been  prevented  from  becoming  dry  were  much 
more  deeply  dyed  than  those  which  had  not  been  pro- 
tected by  the  glycerin.  If  dried  after  mercerising,  and 
the  glycerin  then  printed  on,  the  printed  and  imprinted 
parts  showed  little  difference  on  dyeing.  Hygroscopic 
substances  such  as  zinc  chloride  and  calcium  chloride 
acted  in  the  same  way  as  glycerin.  The  change  in  the 
degree  of  affinity  brought  about  by  drying  appears  to  be 
permanent,  prolonged  steeping  in  water  or  exposure  to 
air  not  tending  to  restore  it,  but  treatment  with  dilute 
acids  does  not  apparently  diminish  the  affinity  of  the 
undried  mercerised  material  for  dyestuffs.  After  stripping 
the  dyeings  with  hydrosulphite,  and  re-dyeing,  the 
difference,  in  the  portions  which  have  been  dried  and  those 
which  have  been  maintained  moist,  reappears.  Materials 
which,  by  standing  after  mercerising,  have  become 
partly  dry,  will  give  even  dyeings  by  being  remercerised, 
and  to  get  the  full  benefit  of  the  increased  affinity  for 
dyestuffs,  cotton  should  be  dyed  immediately  after 
mercerising. — F.  M. 

Turkey  Bed;    Brightening  of in  water  under  high 

pressure.  Beport  on  sealed  note  985,  (J.  J.  Bomann), 
June  24,  1897.  F.  Binder.  Bull.  Soc.  Ind.  Mulhouse, 
1907,  77,  474—476. 
The  author  of  the  sealed  note  states  that  cotton  fabrics 
dyed  with  alizarin,  when  subjected  to  the  action  of  water 
at  200'  C,  acquire  a  brilliancy  of  shade  superior  to  that 
obtained  by  steaming  under  30  lb.  pressure.  This  fact 
was  however  previously  known  and  the  author  of  the 
report  describes  a  series  of  experiments  made  by  himself 
in   1886,  from  which  he  concluded  that  treatment  with 


water  at  a  pressure  of  75  lb.  (=152°  C.)  imparts  a  brilliancy 
equal  to  that  produced  by  padding  with  Turkey-red  oil 
and  subsequently  steaming  for  4  hours  without  pressure. 
Pressure  above  75  lb.  is  without  further  effect. — R.  B.  B. 

Indigo  ;  Fixation  of on  cotton.     P.  Jeanmaire.     Rev. 

gen.  mat.  col.,  11,  383. 

The  author  finds  that  by  printing  on  cotton  an  intimate 
mixture  of  indigo  and  concentrated  caustic  soda,  and 
steaming  for  several  minutes  with  steam  free  from  air, 
a  good  solid  blue  is  obtained,  the  previous  reduction  of 
the  indigo  to  indigo  white,  hitherto  considered  necessary, 
being  dispensed  with. 

Pile   or    raised   fabrics ;     New    effects    on .      \hrag 

printing.]  L.  Baumann  and  G.  Thesmar.  Sealed  note 
1698,  Jan.  15,  1907.  Bull.  Soc.  Ind.  Mulhouse,  1907, 
77,  476—479. 
In  the  process  known  as  "  drag  printing  "  in  which  colours 
or  discharges  are  lightly  furnished  to  the  extremities  of 
the  pile  or  raised  surface  of  fabrics  such  as  velvets, 
flannelettes,  etc.,  great  difficulty  has  been  caused  by 
the  slipping  of  the  material  and  special  machines  have 
been  necessary  for  this  class  of  work.  The  authors  employ 
an  ordinary  printing  machine  with  additional  drag  rollers  ; 
these  are  wooden  rollers  covered  with  a  narrow  spiral 
band  of  perforated  tin-plate,  the  edges  of  the  perforations 
giving  a  rough  surface  which  effectually  prevents  the 
fabric  from  slipping. — R.  B.  B. 

Aniline  Black  ;    Process  for  rendering ungreenable. 

P.  Jeanmaire.     Sealed  note  925,  Oct.  29,  1896.     Bull. 

Soc.  Ind.  Mulhouse,  1907,  77,  468. 
Pieces  printed  or  dyed  with  Aniline  Black,  after  fixing 
and  de-gumming  without  the  use  of  soap,  are  padded  with 
an  acid  solution  of  an  oxidising  agent,  dried,  steamed, 
!  and  washed.  Normal  ammonium  chromate  gives  fairly 
good  results,  but  the  oxidising  bath  which  has  proved 
most  useful  in  practice  contains  40 — 50  grms.  of  potassium 
chlorate,  40 — 50  grms.  of  aluminium  sulphate  and  3 — 
5  grms.  of  potassium  ferricyanide  per  litre.  The  blacks 
obtained  show  a  fine  bluish  tone  and  are  absolutely 
ungreenable. — R.  B.  L. 

Aniline  Black  ;     Ungreenable .     F.   Oswald.     Sealed 

note  955,  March  2,  1897.  Bull.  Soc.  Ind.  Mulhouse, 
1907,  77,  469. 
The  dyed  or  printed  pieces  are  padded  in  a  solution  of 
potassium  chlorate  with  an  addition  of  a  small  quantity 
of  a  vanadium  salt  and  are  then  dried  on  cylinders  at 
a  high  temperature.  This  operation  does  not  affect 
injuriously  even  the  palest  tints  of  coloured  discharges. 
The  author  recommends  a  padding  liquor  containing 
10  grms.  of  potassium  chlorate  and  1  grm.  of  a  1  per  cent, 
solution  of  vanadium  chloride  per  litre. — R.  B.  B. 

Aniline  Black  ;    A  zo  and  other  resists  under .     M.  W. 

Pluzanski.     Sealed  note   962,   March   16,    1897.     Bull. 

Soc.  Ind.  Mulhouse,  1907,  77,  471—472. 
The  process  described  consists  of  the  following  opera- 
tions:—^). Pad  in  sodium-j3-naphthol ;  (2),  print  with 
a  diazo  compound  with  addition  of  calcium,  lead,  or  zinc 
acetate  according  to  the  nature  of  the  coloured  resist ; 
(3),  precipitate  the  metal  by  means  of  a  solution  of  sodium 
carbonate  or  with  gaseous  ammonia  ;  (4),  wash  in  hot 
water  ;  (5),  dry  ;  (6),  pad  with  an  Aniline  Black  mix- 
ture ;  (7),  age  ;  (8),  soap  and  dry.  For  resists  containing 
Paranitraniline  Red  or  similar  colours,  calcium  carbonate 
is  most  effective  ;  for  a  yellow  resist,  lead  carbonate  is 
precipitated  on  the  material  as  above  and  the  cloth 
subsequently  passed  through  a  bichromate  bath.  By 
printing  an  acid  on  the  precipitated  metallic  carbonate, 
the  azo  colour  is  not  affected,  but  the  Aniline  Black  is  no 
longer  resisted  in  the  portions  thus  printed. — R.  B.  B. 

Aniline  Black  ;  Azo  and  other  resists  under .     (Beport 

on  the  above  communication.)     H.  Schmid.     Bull.  Soc. 
Ind.  Mulhouse,  1907,  77,  472—473. 
The  practicability  of  the  above  process  is  confirmed  and 
an  analogy  pointed  out   with  the  process  of  Kurz  and 
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Kunert  (this  J.,  1897,  438)  for  the  production  of  resist 
patterns  with  Paranitraniline  Red,  etc.,  under  Indigo. 

— R.  B.  B. 

Sulphide  dyestuffs  ;    White  and  coloured  reserves  for . 

L.  Baumann  and  G.  Thesmar.     Z.  Farben-Ind.,  1908, 
7,  123—127. 

To  produce  white  and  coloured  effects  on  cloth  dyed  with 
sulphide  dyestuffs,  discharges  containing  oxidising  and 
reducing  agents  have  been  used.  Chlorate  discharges 
were  employed,  but  it  was  found  that  on  oxidation,  the 
sulphide  colours  did  not  give  white  products  so  that  the 
discharged  parts  of  the  cloth  were  not  as  desire'd.  Further, 
the  chlorine  and  chlorine  peroxide  gases  evolved  during 
the  steaming  of  the  prints  affected  the  tone  of  the  sulphide 
colours.  Reducing  agents  gave  no  better  results  because 
the  reduced  dyestuffs  were  not  removed  from  the  fibres. 
When  oxidising  and  reducing  discharges  are  used,  tendering 
of  the  fibre  can  scarcely  be  avoided.  The  authors  print 
reserves  containing  certain  metallic  salts  which  form 
insoluble  compounds  with  the  leuco-compounds  of  the 
sulphide  dyestuffs  and  thus  prevent  these  bodies  from 
being  attracted  by  the  fibres.  Salts  of  manganese,  cad- 
mium, iron,  zinc,  tin,  aluminium  and  magnesium  may  be 
used  and  also  mixtures  of  salts  of  these  metals.  Zinc 
chloride  is  very  suitable  as  it  is  very  soluble  in  water 
and  possesses  strong  acid  properties  ;  if  it  contains  no 
mineral  acid  it  does  not  injure  the  cotton  fibre.  After 
printing  with  the  reserve,  the  cloth  is  padded  (a  con- 
centrated bath  is  used  and  a  short  passage  given),  squeezed, 
steamed,  washed,  soured,  washed  and  soaped.  The 
method  may  be  used  for  coloured  as  well  as  white  reserves. 
Mercerised  cotton  gives  even  better  results  than  ordinary 
cotton  when  printed  in  this  way. — S.  H.  H. 

"  Cell-pitch  "  from  sulphite  wood  pulp  waste  liquors.     W. 
Sembritzki.     See  XIX. 

Panama  fibre  ;  Preparation  of .     Pall  Mall  Gazette, 

April  25,   1908.     [T.R.] 

The  veritable  panama  is  manufactured  from  the  Planta 
de  Toquilla,  or  Carludovica  Palmata,  which  grows  wild  in 
the  swamps  of  Central  America.  Of  late  years  this  plant, 
which  is  low  and  shrubby  in  appearance,  has  been  culti- 
vated extensively,  but  without  the  success  which  was 
anticipated.  They  mature  in  about  a  year  and  a  half, 
and  live  to  the  age  of  forty  or  fifty.  The  leaves  used 
in  making  hats  are  the  young  ones,  which  are  plucked 
before  they  have  fully  expanded.  They  are  then  boiled 
in  water  in  which  a  little  lemon  juice  has  been  mixed, 
and  afterwards  hung  up  to  dry  in  an  airy  though  shady 
spot.  Throughout  the  operation  of  hat  plaiting  the 
straw  is  never  exposed  to  the  sun,  for  the  hat  would 
have  in  that  case  a  streaky  appearance,  all  the  strips 
not  being  bleached  to  the  same  degree.  When  the 
leaves  are  almost  dry,  they  are  split  up  into  very  narrow 
strips  of  the  same  width,  and  then  again  tied  in  a  bunch 
and  left  to  dry.  When  this  state  is  reached,  the 
plaiting  of  the  hats  can  commence.  After  the  plaiting 
is  finished  the  hats  are  cleaned  with  soap  and  lemon 
juice,  polished,  and  then  sent  to  the  market.  The 
natives  employed  in  this  industry  declare  that  the  most 
difficult  part  of  the  whole  work  is  the  boiling  of  the  straw, 
which  constitutes  a  real  art.  It  is  only  after  this  stage 
that  they  can  decide  the  quality  of  the  hat,  on  which 
its  future  and  the  plaiters'  wages  depend.  The.  largest 
market  of  the  hat  industry  of  the  West  Indies  and  Central 
and  South  America  is  at  Azoquay,  in  Ecuador,  where 
last  year  more  than  five  thousand  dozen  were  sold.  There 
are  comparatively  few  hat  manufactories,  the  majority 
of  the  work  being  done  in  the  houses  by  the  women. 

A  large  quantity  of  the  straw  is  exported  for  manufacture 
abroad.  This  is  done  up  in  a  perfectly  dry  state  in  ninety 
pound  bales,  [t  fetches  about  eighty  cents  a  pound,  though 
during  the  past  year  ninety  cents  has  been  touched;  six 
years  ago  the  price  was  fifteen  cents  the  pound.  The 
finest  hats  come  from  the  Manabi  province,  and  fetch  a 

minimum  price  of  $160  each.  Owing  to  the  very  line 
straw  which  must  be  used,  and  the  long  t  ime  it  is  necessary 
to  spend  "ii  each  hat,  only  about  one  hundred  and  fifty 
rlozen  of  these  are  made  each  year. 


Patents. 

Artificial  fabrics  ;   Process  for  obtaining .     M.  Ratig- 

nier  and  H.  Pervilhac  et  Cie.      Fr.  Pat.  384,934,  Feb.  19, 
1907. 

SEEEng.  Pat.  13,518  of  1907  ;  this  J.,  1907,  1196.— T.  F.  B. 

Bleaching  of  vegetable  textile  materials.     H.  F.  J.  Crepin. 
Fr.  Pat.  384,455,  Feb.  4,  1907. 

It  is  claimed  that  the  time  required  for  bleaching  cotton, 
linen,  hemp,  etc.  may  be  very  much  curtailed  by  immersing 
the  materials,  in  the  cold,  in  a  liquor  prepared  by  mixing 
a  solution  of  sodium  carbonate  with  bleaching  powder, 
drawing  off  the  clear  liquid,  and  to  this  adding  oxalic 
acid.  The  goods  are  finally  rinsed  with  dilute  acid  and 
water  or,  after  rinsing  with  water  alone  are  neutralised 
in  a  bath  saturated  with  carbon  dioxide. — F.  M. 

Flax,  hemp,  and  like  yarns  ;    Process  and  apparatus  for 

bleaching  or  dyeing .     J.  D.  Quern,  Belfast.     Eng. 

Pat.  730G,  March  27,  1907. 

See  Fr.  Pat.  381,783  of  1907  ;  this  J.,  1908,  221.— T.  F.  B. 

Wool  and  the  like  ;    Apparatus  for  the  treatment  of . 

H.  Giesler,    Dorlisheim,  Germany.     Eng.   Pat.   13,831, 
June  14,  1907. 

See  Fr.  Pat.  374,606  of  1907  ;  this  J.,  1907,  869.— T.  F.  B. 

Piece-dyeing  ;    Machine  for .     A.    Faure.     Fr.   Pat. 

383,856,  Jan.   19,   1907. 


The  machine  is  intended  for  the  dyeing  of  goods  in  the 
piece,  especially  for  velvets,  plushes  and  other  fabrics 
with  a  pile.  It  consists  of  a  dye-vat  above  which  an 
axle,  D,  may  be  made  to  revolve.  This  axle  supports 
two  frames,  G,G,  consisting  of  radiating  laths  furnished 
with  hooks,  H,  on  their  opposing  faces.  The  distance 
between  the  two  frames  can  be  adjusted  by  sliding  one 
along  the  axis,  D,  in  the  slot,  K,  and  this  is  done  until  the 
distance  between  them  corresponds  to  the  width  of  the 
piece.  The  latter  is  then  mounted  on  the  frames  in  spiral 
fashion,  starting  from  the  centre,  by  means  of  a  false 
selvage  which  is  attached  to  the  hooks,  H.  The  axle,  D, 
is  revolved  during  dyeing  by  means  of  the  handle,  L.  The 
object  of  the  arrangement  is  to  prevent  any  damage  to  the 
pile  of  the  fabric  by  friction  or  other  mechanical  action. 

— E.  F. 

Cops  and  cheeses  ;    Dyeing  of .     H.  L'Huillier.     5th 

Addition,  dated  .Nov.  S,  1907,  to  Fr.  Pat.  360,981, 
Jin.  24,  L905  (this  ,1.,  19(15,  888;  1906,  475;  1907, 
92;  1908,  18,  73). 
In  the  fourth  addition,  an  arrangement  is  described. 
which  presents  the  wooden  core  of  the  perforated  metal 
tube,  upon  which  the  yarn  is  wound,  from  slipping.  An 
improvement    is  litre  described,  the  metal  cylinder  having 

one  end  slightly  Hanged  inwards,  so  thai  when  the  spindle 

on  the  winding  frame  is  pressed  home  in  the  wooden  core, 

the  latter  is  prevented   by  the  flange  from   protruding. 

A  metal  tube,  carrying  a  disc  of  wood  is  then  forced  down 
between  the  spindle  and  the  core,  and  the  disc,  pressing 
upon    the    flanged    end    of   the    perforated    metal    cylinder, 

brings  the  latter  mio  proper  alignment  with  the  spindle, 

so  that  the  cheese  may  be  truly  wound.      The  metal  tube 
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and  wooden  COW  being  removed,  the  oheese,  wound  upon 
the  j>erforated  metal  cylinder,  is  ready  for  tixing  in  the 
dyeing  machine. — F.  M. 

■Silk  ;   Apparatus  for  weighting and  for  other  dyeing 

operations  with  circulation  of  the  liquid.     C.  Lumpp  et 
Cie.     Fr.  Pat.  383,941,  Nov.  13,  1907. 


The  apparatus  consists  of  a  centrifuge  the  pivot  of  which 
bears  into  the  top  of  a  hollow  central  shaft  at  a,  revolving 
.in  a  closed  vat.  h,  provided  with  a  plate,  /,  either  inclined, 
or  vertical,  which  throws  the  liquid,  forced  out  of  the 
holes  k,  back  into  the  centrifugal  apparatus  when  this 
latter  is  revolved.  The  advantage  claimed  for  the 
apparatus  is,  that  the  bearing,  a,  is  protected  by  an 
air-cushion  from  the  action  of  the  liquid  in  the  dye-vat, 
and  that  the  process  is  continuous,  the  fibre  in  the  cage 
of  the  centrifugal  apparatus  also  not  needing  to  be 
removed  during  various  consecutive  operations. — E.  F. 

Hair ;    Process  for    dyeing .     E.    P.    L.    Schueller. 

Fr.  Pat.  383,920,  Nov.  14,  1907. 

The  process  claimed  consists  of  the  use  of  a  liquid  obtained 
by  adding  a  reducing  agent  to  a  solution  of  substances  of 
phenolic  character  together  with  a  metallic  salt.  Sul- 
phurous acid  and  its  salts,  formaldehyde,  and  formic 
acid  are  suitable  reducing  agents.  As  phenolic  substances 
those  are  employed  which  give  with  metallic  salts,  with 
or  without  oxidation,  coloured  lakes  ;  for  instance  certain 
aminophenols,  "  1.2.3-phenotriol "  and  other  substances 
behaving  similarly,  such  as  hsematoxylin  and  analogous 
products  and  certain  dye-wood  extracts.  As  suitable  salts 
those  of  cobalt,  nickel,  iron,  copper  and  other  metals  are 
employed.  The  reducing  agent  is  first  added  to  one  of  the 
other  constituents  and  the  mixture  treated  with  the  third 
constituent.  Aqueous  or  alcoholic  solutions  are  used. 
The  shade  may  be  further  varied  by  the  addition  of  various 
dyestuffs.  Lake-formation  is  prevented  by  the  reducing 
agent  until  the  liquid  is  exposed  to  the  air,  as  is  the  case 
when  it  is  applied  to  the  hair.  After  application  it  is 
allowed  to  dry  and  the  hair  then  rapidly  washed,  or  the 
hair  may  simply  be  moistened  with  it  when  brushed. 
The  dyeings  are  said  to  be  very  fast  and  the  process  to 
be  simpler  than  those  ordinarily  employed. — E.  F. 

Alizarin  Red  or  other  alizarin  colours  on  cotton  and  other 

vegetable  fibres  ;  Dyeing  of .     Schlesische  Tiirkisch- 

rotfarberei.     Fr.  Pat,  384,479,  Nov.  29,   1907.     Under 
Int.  Conv.,  Dec.  11,  1906. 

The  fibres  are  given  the  usual  preparation,  but  instead  of 
preparing  the  dyebath  with  alizarin,  alkali,  and  hard  water, 
soft  water  (rain  or  condensed  water)  is  used  and  an  addition 
of^clear  lime  water  is  made.  A  small  quantity  of  tannin 
is  also  added  to  the  bath.     The  improvement  is  very 


marked  in  the  dyeing  of  yarn  on  bobbins,  etc.,  where 
the  outer  layers  used  to  act  as  a  filter,  preventing  the  dyeing 
of  the  interior  of  the  bobbins,  the  material  is  now  dyed 
as  thoroughly  as  though  it  had  been  treated  in  the  hank. 
When  replenished  with  fresh  alizarin  solution  and  lime 
water,  the  dye-liquors  may  be  used  repeatedly.  The 
dyeing  is  started  in  the  cold  and  the  temperature  is  raised 
slowly.  On  leaving  the  dye-bath,  the  cotton  is  treated 
with  dilute  acetic,  formic  or  lactic  acid  or  a  dilute  mineral 
acid  to  which  a  little  "  tin  salt "  has  been  added.  It  is 
finally  steamed  and  brightened. — F.  M. 

Textile  printing ;    Removing  the  excess  of  colour  in . 

E.  Mertens.     Ger.  Pat.  196,421,  Oct.  23,  1906. 

The  printing  is  effected  by  means  of  machines  in  which 
a  roller  with  a  soft  surface  is  interposed  between  the  print- 
ing rollers  and  the  pressure  rollers.  The  colour  deposited 
on  this  intermediate  roller  is  transferred  to  the  pressure 
roller,  from  which  it  is  removed  by  one  of  the  known 
methods. — A.  S. 

Sizing  yams  ;     Process  of  - .     J.  Verriere.     Fr.  Pat. 

384,443,  Nov.  26,  1907. 

In  sizing  yarn  in  the  hank,  it  is  not  possible  to  use  a 
size  which  is  not  only  sufficiently  liquid  to  penetrate 
the  hank  easily,  but  which  will  give  sufficient  stiffness 
without  the  threads  sticking  together  on  drying.  This 
difficulty  is  overcome  by  producing  the  size  on  and  in  the 
fibre.  The  starch  or  farina  is  suspended  in  water,  the 
yarn  is  impregnated  with  the  "  milk,"  evenly  wrung, 
and  then  steamed  so  that  the  starch  grains  swell  and  the 
paste  is  produced  in  the  fibre.  Before  drying,  the  yarn 
is  well  opened  out.  Other  sizing  ingredients  may  be 
incorporated,  by  adding  the  same  to  the  starch  milk, 
and  the  process  may  be  employed  in  the  sizing  of  warps, 
or  yarns  on  bobbins,  etc. — F.  M. 

Finish  on  textile  materials  ;     Method  and  apparatus  for 

rendering   the permanent.     J.    R.    Denison    and 

J.  F.  Preussner,  Bradford.     Eng.  Pat.  23,130,  Oct.  19, 
1907. 

The  material,  the  finish  on  which  is  to  be  rendered  per- 
manent, is  not  folded  up  with  press  papers  but  each 
lot  is  placed  in  the  press  between  steam-heated  cavity 
plates  or  steam  coils,  and,  the  press  being  closed,  is 
subjected  to  the  action  of  steam  and  more  or  less  gentle 
pressure.  When  steam  coils  are  used,  plates  are  inserted 
between  the  coils  and  the  cloth.  The  cavity  plates  have 
flexible  connections  with  the  steam  pipes,  and  may  be 
independently  raised  or  lowered  by  means  of  chains 
passing  over  shafts,  the  ends  of  which  are  fitted  with 
ratchet  wheels  and  pawls. — F.  M. 

Cloth  ;     Machine  for  extracting  liquid  from .        E 

Gessner,  Aue,  Germany.     U  S.  Pat.  883,536,  March  31, 
1908. 

See  Eng.  Pat.  7928  of  1906  ;  this  J.,  1906,  845.— T.  F.  B. 

Leather ;    Artificial .     Addition  to  Fr.  Pat.  380,302. 

See  XIV. 


VII.— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Water  and  solutions  of  sulphuric  acid ;     Evaporation  of 
.     P.  Vaillant.     Compt.  rend.,  1908,  146,  811—814. 

The  ratio,  ~r—t ,  where  p  is  the    weight  evaporated  in  a 

certain  time,  F  is  the  maximum  vapour  pressure,  and  /  is 
the  vapour  pressure  in  the  atmosphere  at  the  time,  is 
constant  for  water  and  mixtures  of  water  and  sulphuric 
acid.  The  value  of  this  constant  depends  not  only  on 
the  temperature,  but  also  on  the  distance  between  the 
surface  of  the  liquid  and  the  rim  of  the  vessel,  lessening, 
in  the  author's  experiments,  from  0*93  to  0-65  mgrm. 
as  the  surface  was  lowered  from  the  rim-level  to  5  mm. 
below  it.  When  the  cylindrical  vessel  is  greatly 
heightened,  by  placing  around  it  a  zinc  cylinder  25  cm. 
high,  the  rate  of  evaporation  is  no  longer  proportional 
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simply  to  F — /,  but  is  expressed  by  two  constants,  and 
terms  involving  both  the  first  and  second  powers  of 
F-/.—  J.  T.  D. 

Alkali   nitrites  ;     Manufacture   of .     Le   Pelet   and 

G.  Corni.  Rev.  gen.  mat.  col.,  li,  343—348. 
A  number  of  patented  processes  for  making  nitrites 
have  been  put  to  the  test  by  the  authors,  viz.,  those  in 
which  the  following  reducing  agents  are  employed  : — 
Sulphur,  pyrites,  ferrous  sulphide,  iron,  ferrous  oxide, 
and  carbon.  The  preparation  of  nitrite  is  a  delicate 
operation,  and  only  by  the  exertion  of  much  care  can  a 
good  yield  be  secured.  The  fused  mass  must  be  constantly 
stirred  to  keep  the  temperature  between  300°  and  350°  C.  ; 
for  if  this  exceed  500°  C.,  the  nitrite  is  partially  or  wholly 
decomposed  with  evolution  of  nitrogen  and  nitrogen 
peroxide.  The  presence  of  a  fusible  base,  like  sodium 
hydroxide,  aids  reduction  of  the  nitrate.  The  easily 
oxidisable  reducing  agents  (sulphur,  pyrites,  etc.)  are 
liable  to  cause  deflagration  with  explosive  violence,  and 
partial  or  entire  decomposition  of  the  nitrite.  The 
best  yields  are  gained  by  the  use  of  the  less  active  reducing 
agents,  and  their  state  of  aggregation  is  of  importance. 
Thus,  granulated  substances  like  coke  and  iron  filings 
give  better  results  than  finely  divided  ones,  like  iron  in 
powder  form,  and  charcoal.  For  the  manufacturing 
process,  the  use  of  coke,  or  iron  filings,  was  found  best. 


Silicates;    Preparation  of  some .     G.  Stein. 

saal,   1908,  41,  199—201. 


Sprech- 


A  number  of  silicates  were  prepared  by  heating  together 
silica  (quartz)  and  the  metallic  oxide  in  a  carbon  tube 
placed  in  an  electric  carbon-tube  furnace.  The  tem- 
peratures reached  were  measured  by  a  Wanner  optical 
pyrometer,  or  by  means  of  a  thermocouple.  It  was 
found  that  quartz,  heated  alone,  became  viscous  at 
1600c  C.  and  formed  a  mobile  liquid  at  1750°.  Above  this 
temperature  it  sublimed  readily,  probably  owing  to  reduc- 
tion by  the  carbon,  and  subsequent  oxidation  of  the 
volatilised  silicon.  The  sublimate  consisted  partly  of 
small  crystals  of  tridymite,  sp.  gr.  2-4.  Crystals  could 
not  be  obtained  from  the  molten  residue.  The  heating 
and  cooling  curves  of  quartz  showed  a  break  at  552°  C, 
even  after  repeated  heating.  With  chalcedony  the  break 
occurs  at  173°,  while  flint  shows  no  irregularity  at  all 
between  100°  and  600°  C.  In  the  following  table  some 
of  the  properties  of  the  silicates  prepared  are  given. 
The  zinc  silicate  was  made  in  a  porcelain  tube  instead  of 
a  carbon  tube  : 


only  one  kind  of  crystals,  sp.  gr.  3-03.  Bodies  with  more 
silica  crystallised  in  two  forms.  Cerium  silicates  show 
similar  properties. 

The  silicates  of  the  other  rare  earth  metals  form  mobile- 
liquids  at  1700°,  and  begin  to  sublime  at  this  temperature. 
Nd203,  Si02  is  violet,  Pr203,  Si02  green,  and  Er203.  SiOs 
pink.  The  crystalline  silicates  of  lanthanum,  praseo- 
dymium, didymium,  and  neodymium  fall  to  powder  in 
a  few  days,  even  if  air  is  excluded.  All  are  readily 
attacked  by  dilute  acids,  but  slowly  by  caustic  alkalis. 
No  silicate  of  zirconium  could  be  obtained,  even  at  2000°. 
Molybdenum  and  tungsten  oxides  were  reduced  by  the 
carbon  of  the  tube  before  they  reacted  with  the  silica. 
A  mixture  of  1  mol.  of  silica  with  1  of  titanium  dioxide 
gave  a  mobile  liquid  at  1750°,  and  on  cooling  yielded  a 
shining  black  mass,  consisting  of  amorphous  silica,  large 
opaque  crystals  and  small  blue  crystals.  These  last  may 
be  a  silicate  derived  from  titanium  sesquioxide. — A.  G.  L. 

Hydrogen  peroxide  ;    Observations  on  the  formation  of . 

F.  Fischer  and  O.  Ringe.     Ber.,  1908,  41,  945—954. 

Hydrogen  peroxide  is  formed  in  an  analogous  manner 
to  ozone  at  high  temperatures  (see  this  J.,  1906,  314,  808  ; 
1907,  200,  416),  and  can  be  detected  if  care  be  taken 
not  to  expose  it  for  any  length  of  time  to  temperatures- 
at  which  the  amount  formed  is  very  small  whilst  the 
rate  of  decomposition  is  very  great.  It  is  formed : 
(1),  when  a  steam  blast  is  blown  across  a  glowing  Nernst 
electrode  ;  (2),  when  a  mixture  of  oxygen  and  steam  is 
forced  with  sufficient  velocity  through  a  capillary  tube 
of  magnesia  heated  externally  ;  (3),  when  a  steam  blast 
is  blown  across  a  hydrogen  flame.  If  a  spark  discharge 
or  a  high-tension  arc  be  subjected  to  a  blast  of  oxygen, 
ozone  is  formed  ;  with  a  steam  blast,  hydrogen  peroxide 
is  produced,  whilst  in  still  ah,  the  chief  product  is  nitric 
oxide.  Hydrogen  peroxide  is  also  produced  in  an  ozon- 
ising tube  (silent  electric  discharge)  if  a  mixture  of  oxygen 
and  steam  be  led  through  the  tube  at  a  sufficiently  high 
temperature.  In  all  cases  traces  of  ozone  are  formed,  in 
addition  to  the  hydrogen  peroxide. — A.  S. 

Carborundum  ;    Technical  examination  of  amorphous 

G.  Chesneau.     Ann.  Chim.  anal,  appl.,  1908,  13,  85—89. 

In  the  preparation  of  crystallised  carborundum,  some 
of  the  amorphous  modification  is  always  formed.  This 
is  now  used,  either  alone,  or  mixed  with  clay,  for  the 
manufacture  of  retorts  for  zinc  distilling,  etc.  When  it 
is  examined  under  the  microscope,  black  specks  ot  carbon 
can  be  seen,  but  the  main  portion  consists  of  an  opaque 


Specific  gravity  : 

Crystalline  structure,  etc. 

M.p. 

crystallised. 

amorphous. 

Metasilicates.                          0<-, 

BeSi03 above  2000 

MgSiC)3    1565 

2-35    , 

3-06 

2-92 

3-44 

3-58 

3-42 

3-91 

3-77 

artificial. 

2-46 

3-2 

3*7 

3-84 

—                 Very  small  crystals. 

(  aSiO- 1512 

2-90                     Small    nlntaa 

FeSiOt 1500 — 1550 

3-36 
3-86 

3-74 

natural. 

3-19—3-24 
3-4—3-7 

MnSiOg  ...                             1470 — 1500 

Needle-shaped,  pink. 
Two  forms. 

ZnSi03 1479 

SrSiOa 1287 

BaSK)3 1368 

NiSi03 — 

Orthosilicates. 
2BeO  +  Si02    above  2000 

)  Could  not  be  obtained  in  the  amorphous 
i         state. 

When  cooled  rapidly  forms  a  transparent 
greenlBb  glass. 

Large,  highly   refractive  crystals. 

2MgO  +  S10g above  1900 

2ZnO  +  SiO;i    1484 

2SrO+Si02 1953 

A  few  double  silicates  were  also  prepared,  their  specific 
gravities  only  being  given  :  Na20,  A1203,  2Si02,  crystal- 
line, 2-50;  K2(),  AloO;!,  2SiOo,"  crystal  line,  li-liO;  Va<), 
A12U3,  2Si02,  amorphous,  2-81  ;  Li„0,  A1203,  4Si02, 
crystalline,  2-12  :  .\aL,(),  AM),,  iSi08,  amorphous,  2-43; 
K2(),  A1203,  4Si<)2,  amorphous,  2-44.  They  all  begin  to 
sublime  at  about  1300°,  and  form  mobile  liquids  at  1600°. 
Silicates  containing  1  mol.  of  alumina  fco  <.-:? -o-f>  mol. 
of  silica  were  completely  liquid  at  1900°,  and  solidified 
to   crystalline    masses.      The    silicate,    Al203,Si02,     gave 


I  green  mass  of  the  amorphous  carborundum ;  tin-  presenoe 
of  crystallised  oarborundum  (sharply  defined  dark  blue 

J  crystals)   ami   of  a    silicate  of  aluminium,    iron,  calcium. 

'  and  magnesium,  <>l  approximately  the  same  composition 

I  as  anorthite   (colourless,   translucent,   doubly  refracting 

I  crystals)  can  also   bo  detected.      For  the  analysis  of  the 

[  oarborundum,  the  material  is  finely  powdered,  first  in  a 

porcelain  .and  then  in  an  agate  mortar,  and  is  next  siftedj 

and  the  fine  powder  heated  for  t\\<>  hours  in  a  muffle 

at  a  bright  red  heat.     One  grin,  of  the  material  prepared 


Vol.  XXVii..  No.  9.)  Cl.   VII.— ACIDS,  ALKALIS,  &  SALTS,  &  NON-METALLIC  ELEMENTS. 


447 


in  this  manner  is  ignited  in  a  platinum  crucible  for  the 
determination  of  the  carbon,  the  residue  is  treated  with 
•20  0.0.  of  pure  concentrated  hydrofluoric  acid  and  1  c.c. 
of  sulphuric  acid,  and  slowly  evaporated  to  dryness, 
then  treated  with  concentrated  hydrochloric  acid,  boiled 
for  a  few  minutes  and  transferred  to  a  porcelain  dish. 
After  diluting  with  hot  water  and  warming  for  a  few 
minutes,  the  mixture  is  filtered,  and  the  filter  and  residue 
-washed  first  with  water  acidulated  with  hydrochloric 
acid  and  then  with  boiling  water.  The  residue  consists 
of  pure  carborundum.  If  it  be  desired  to  determine 
the  silica.  0-2  grm.  of  the  material  is  fused  with  a  mixture 
of  5  parts  of  alkali  carbonate  and  1  part  of  alkali  nitrate 
.n  a  platinum  crucible  at  a  bright  red  heat,  and  the  silica 
is  separated  from  the  reaction-product  in  the  usual 
manner.  Pure  carborundum  yields  150  per  cent,  of  its 
weight  of  silica,  and  in  any  case  the  yield  of  silica  should 
not  fall  below  140  per  cent. — A.  S. 

Colloidal  elements  ;  Preparation  of .     A.  Lottermoser. 

Z.  angew.  Chem.,   1908,  21,  632—639. 

A  review  of  the  nature  and  methods  of  preparation  of 
colloidal  elements,  together  with  a  brief  account  of  their 
application  in  medicine  and  in  the  manufacture  of  por- 
celain, glass,  and  filaments  for  electric  incandescence 
lamps. — A.  S. 

Yanadic  and  molybdic  acids  ;    Determination  of  in 

presence  of  each  other.     G.  Edgar.     See  XXIII. 

Bauxite    discovery    in    Georgia.     Eng.    and    Mining    J., 
April  4,  1908.     [T.R.] 

A  discovery  of  bauxite  has  recently  been  made  in  Central 
Georgia,  three  miles  east  of  Mclntyre,  Wilkinson  county, 
and  about  H  miles  north  of  the  Central  of  Georgia  Railway. 
The  lateral  extent  of  the  deposit  has  not  yet  been  deter- 
mined. It  is  known,  however,  to  reach  a  thickness  of 
10  ft.,  and  from  the  outcrops  and  a  small  amount  of 
prospecting,  100,000  tons  are  known  to  occur  at  the 
point  of  discovery.  The  mining  of  the  ore  would  present 
no  special  difficulties,  and  water  for  power  and  other 
purposes  is  abundant. 

Patents. 

Catalytic  bodies,   more  especially  intended  for  use  in  the 

manufacture    of    nitric    acid ;     Manufacture    of . 

G.  W.  Johnson,  London.  From  Chem.  Fabr.  Gries- 
heim-Elektron,  Frankfort,  Germany.  Eng  Pat.  13,954, 
June  17,  1907. 

See  Fr.  Pat.  380,884  of  1907  ;  this  J.,  1908,  22.— T.  F.  B. 

Xilrous  gases  ;    Absorption  of  dilute .     Det  Norske 

Aktieselskab  for  Elektrokemisk  Industri,  and  B.  F. 
Halvorsen,  Christiania.  Eng.  Pat.  16,885,  July  23, 
1907.     Under  Int.  Conv.,  July  26,  1906. 

See  Fr.  Pat.  380,190  of  1907  ;  this  J.,  1907,  1280.— T.  F.  B. 

Xilric  acid;    Concentration  of  dilute by  means  of 

[anhydrous]  nitrates.  O.  Boeters  and  R.  Wolffenstein. 
First  Addition,  dated  Nov.  4,  1907,  to  Fr.  Pat.  371,797, 
Nov.  26,  1906  (this  J.,  1907,  408).  Under  Int.  Conv., 
Nov.  24,  1906,  and  April  27,  1907. 

The  process  described  in  the  principal  patent  may  be 
carried  out  as  follows  : — The  dilute  nitric  acid  to  be  con- 
centrated is  heated  alone  in  a  small  retort,  into  which 
it  may  be  continuously  admitted,  and  the  vapours  are 
passed  through  a  series  of  receivers,  heated  to  about 
100'  C,  and  containing  an  anhydrous  nitrate  or  other 
suitable  dehydrator,  to  combine  with  the  water.  Any  one 
of  these  receivers  may  be  temporarily  cut  out  from  the 
system,  and  connected  with  an  exhaust,  in  order  to 
dehydrate  the  nitrate  again  without  raising  the  tem- 
perature. Other  dilute  acids  may  be  concentrated  in  a 
similar  manner. — F.  Sodn. 

■huric  and  nitric  acids ;   Process  of  producing  mixtures 

of  .     J.  H.  Xield,  Hackensack,  N.J.,  Assignor  to 

General  Chemical  Co.,  New  York.     U.S.  Pat.  884,035, 
April  7,  1908. 
<  rASEOUS  sulphuric  anhydride  is  passed  upwards  through 
a  scrubber  into  the  upper  end  of  which  a  mixture  of  sul- 


phuric acid  and  weak  nitric  acid  is  sprayed.  From  the 
mixed  acid  discharged  at  the  lower  end  of  the  scrubber, 
a  portion  is  withdrawn  as  final  product.  The  remainder 
is  mixed  with  a  further  quantity  of  weak  nitric  acid,  any 
nitric  acid  vapour  evolved  is  condensed  and  returned  to 
the  mixed  acid,  and  the  latter  is  cooled  and  again  sprayed 
into  the  upper  end  of  the  scrubber. — A.  S. 

Ammonia  stills  ;    Treatment  of  the  effluents  from . 

J.  Grossmann,  Manchester.  Eng.  Pat.  7932,  April  5, 
1907. 

Calcium  sulphate  and  other  compounds,  present  in  the 
effluents  from  ammonia  stills,  may  be  removed  by  means 
of  barium  carbonate,  and  the  liquors  thus  rendered 
suitable  for  coke  quenching,  or  coal  washing,  or  for  use 
in  steam  boilers,  without  excessive  incrustation  or  priming. 
In  order  to  ascertain  the  proportion  of  barium  carbonate 
necessary,  a  preliminary  experiment  is  made,  after  first 
determining  the  quantity  of  sulphate  present  in  the  clear 
settled  effluent.  A  measured  volume  of  this  is  agitated 
for  several  hours  with  an  amount  of  barium  carbonate 
equivalent  to  the  sulphate  present,  preferably  after  being 
neutralised  or  slightly  acidified  by  treatment  with  carbon 
dioxide  or  waste  flue  gases.  After  standing  for  12  hours, 
the  amount  of  sulphate  left  in  the  clear  solution  is  deter- 
mined, and  the  least  excess  of  barium  carbonate  required 
for  complete  reaction  calculated.  Barium  carbonate,  in 
this  excess,  is  now  added  to  the  same  effluent  on  the  large 
scale,  the  mixture  being  agitated,  by  the  passage  of  flue 
or  other  gases  for  instance,  until  the  reaction  is  complete. 
After  settling  for  about  12  hours,  during  which  time  the 
mixture  may  be  heated,  the  clear  liquid  is  separated.  Or,  a 
large  excess  of  barium  carbonate  may  be  used,  and,  after 
removal  of  each  batch  of  treated  liquor,  a  further  amount, 
equivalent  to  the  sulphate  present,  added  to  the  sediment, 
until  its  bulk  becomes  too  great.  The  sediment  consists 
chiefly  of  calcium  carbonate  and  barium  sulphate,  and 
these  may  be  separated  by  levigation.  or  it  may  be  so 
treated  as  to  produce  marketable  products  or  barium 
carbonate  again.  The  barium  carbonate  used  is  finely 
ground,  preferably  by  wet  grinding,  and  its  place  in  the 
process  may  be  wholly  or  partially  taken  by  strontium 
carbonate.  When  the  treated  effluent  is  used  in  steam 
boilers,  the  blow-offs  may  be  utilised  for  the  recovery 
of  thiocyanates,  ferrocyanides,  thiosulphates,  or  other 
compounds,  or  these  may  be  previously  removed  at  any 
stage  of  the  process. — F.  Sodn. 

Ammonia ;      Method    of    producing .     O.     Serpek, 

Madulein,  Switzerland.  U.S.  Pat.  884,423,  April  14, 
1908. 

SEEFr.  Pat.  367,124  of  1906  ;  this  J.,  1906, 1096.— T.  F.  B. 

Iron,   copper,  and   zinc  ;    Recovery  of from  liquors 

containing  the  same.  J.  Raschen,  J.  M.  Tavlor,  and 
The  United  Alkali  Co.,  Ltd.,  Liverpool.  Eng.  Pat. 
6337,  Mar.  15,  1907. 

Iron,  copper,  and  zinc  may  be  fractionally  precipitated, 
as  hydroxides  or  carbonates,  from  liquors  containing 
them,  by  treating  these  with  an  alkaline-earth  (lime,  for 
example)  or  alkali,  or  with  a  carbonate  of  such  groups. 
To  the  liquors,  such,  for  instance,  as  those  obtained  in 
the  so-called  wet  copper  process,  the  precipitant  is  first 
added  in  quantity  sufficient  to  neutralise  any  free  acid 
and  to  precipitate  the  ferric  iron  present.  This  pre- 
cipitate is  filtered  off  and  a  further  quantity  of  the  pre- 
cipitant added,  equivalent  to  the  copper.  In  the  filtrate 
from  the  copper  hydroxide  or  carbonate,  the  zinc  is  pre- 
cipitated by  the  addition  of  a  third  quantity  of  the 
precipitant,  equivalent  to  it.  If  a  caustic  alkaline-earth 
be  used,  it  is  preferably  added  as  a  cream,  the  mixture 
being  suitably  agitated,  and  if  a  carbonate  be  used,  the 
liquor  should  be  heated.  When  working  with  lime, 
precipitation  at  30° — 60°  C.  gives  the  best  results. 

— F.  Sodn. 

Zinc  and  iron  ;   Recovery  of from  liquors  containing 

the  same.  J.  W.  Kynaston  and  The  United  Alkali  Co., 
Ltd.,  Liverpool.     Eng.  Pat.  12,575,  May  30,  1907. 

Liquors  containing   iron   and   zinc,   e.g.,   from   the    wet 
copper    process,    are    treated    with    calcium    carbonate. 
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preferably  "  Chance  waste,"  in  quantity  equivalent  or 
nearly  equivalent  to  the  iron  present.  Air  is  then  blown 
through  the  mass,  when  nearly  all  the  iron  is  precipitated. 
From  the  supernatant  liquid  the  zinc  is  then  precipitated 
by  adding  lime. — A.  G.  L. 

Arsenic  ;    Treating  ores  containing .     T.  B.  McGhie 

and  T.  Barton,  London.  Eng.  Pat.  7034,  Mar.  23,  1907. 
Ores  or  speiss  containing  30  per  cent,  or  more  of  arsenic 
after  being  ground  and  mixed  with  slight  excess  of  an 
alkali  carbonate  are  roasted.  By  this  means  the  metals 
are  oxidised  and  an  arsenate  of  the  alkali  is  formed.  The 
latter  is  dissolved  out  and  obtained  in  a  solid  form  by 
evaporation. — J.  W.  H. 

Cobalt  and  nickel ;    Process  for  the  separation  of  salts  of 

.     T.  B.  McGhie  and  T.  Barton,  London.     Eng. 

Pat,  7035,  March  23,  1907. 

A  solution  of  the  mixed  chlorides  of  cobalt  and  nickel, 
such  as  is  obtained  in  the  treatment  of  a  mineral  containing 
these  metals,  when  evaporated,  yields  a  crop  of  mixed 
crystals  of  the  two  chlorides  ;  but  by  evaporation  in  the 
presence  of  a  slight  excess  of  hydrochloric  acid,  nearly 
the  whole  of  the  cobalt  salt  may  be  crystallised  out, 
leaving  a  concentrated  solution  of  the  nickel  salt,  from 
which  the  remaining  cobalt  may  be  removed  by  a  known 
method.  The  proper  degree  of  concentration  may  be 
gauged  by  occasionally  cooling  a  sample,  and  rapidly  test- 
ing the  ratio  of  cobalt  to  nickel  in  the  mother  liquor. 
By  two  crystallisations,  conducted  in  this  way,  a  cobalt 
chloride  may  be  obtained  containing  only  about  0-5  per 
cent,  of^nickel. — F.  Sodn. 

[Calcium]  carbide  ;    Method  of  manufacturing .     H. 

L.  Hartenstein,  Duluth,  Minn.,  U.S.A.  Eng.  Pat. 
20,649,  Sept.  17,  1907. 

See  Fr.  Pat.  383,054  of  1907  ;  this  J.,  1908,  261.— T.  F.  B. 

Aluminium  oxides  ;   Method  of  manufacturing  and  treating 

composite .     M.     Buchner,     Mannheim-Waldhof, 

Germany.     U.S.  Pat.  883,286,  March  31,  1908. 

SEEFr.  Pat.  377,964  of  1906  ;  this  J.,  1907, 1049.— T.  F.  B. 

Zinc  chloride ;    Process  of  making .     R.    R.    Rust, 

Waukegan,  111.     U.S.  Pat.  883,426,  Mar.  31,  1908. 

Oxidised  zinciferous  material  is  mixed  with  water,  or 
other  suitable  liquid,  into  a  thick  slime,  which  is  allowed 
to  pass,  in  divided  masses,  from  top  to  bottom  of  a 
"  retainer  chamber,"  fitted  with  a  number  of  partitions, 
or  through  a  series  of  such  chambers,  where  it  is  subjected 
to  the  action  of  hydrochloric  acid  gas  passing  in  the 
opposite  direction.  Additions  of  the  pulverised  material 
to  the  charge  may  be  made  at  intermediate  points  of  the 
system. — F.  Sodn. 

Precipitates  ;    Process  of  purifying .     H.   H.    Dow, 

.Midland,  Mich.,  and  W.  S.  Gates,  Worthington,  Canada, 
Assignors  to  The  Ontario  Nickel  Co.  U.S.  Pat.  883,792, 
April  7,  19  :8. 

A  mixture  of  precipitates,  of  varying  degrees  of  solu- 
hility,  but  which  are  all  relatively  insoluble,  is  agitated 
with  a  solution  of  a  salt  of  that  metal  which  forms  the  least 
soluble  precipitate.  The  amount  of  salt  in  the  solvent  is 
such  that  the  more  soluble  precipitate  is  extracted  and 
the  cycle  of  operations  may  be  repeated  until  each  metal 
has  been  successively  dissolved  out. — C.  A.  W. 

Solutions  containing  ferrous  salts  in  suspension  or  dissolved ; 

Process  for  preparing  and  preserving  in  flasks to 

prevent  their  oxidation.  Eli  Lilly  and  Co.  Fr.  Pat. 
:;st,883,  Dec.  10,  L907. 

See  U.S.  Pat.  876,366 of  1908;  this./..  1908,  122.— T.  F.  B. 

Hydrogen  peroxide;    Preparation  of .     Consortium 

fiir  elektrochem.  Ind.  Ger.  Pat.  195,861,  July  16, 
1905. 

Tiik  process  consists  iii  firs!  preparing,  eleotrolytically, 
persulphuric  acid  or  b  persulphate,  decomposing  this  to 
obtain  hydrogen  peroxide,  separating  the  latter,  and  rel  tun- 
ing the  residual  solution  to  the  electrolytic  apparatus  for 


the  preparation  of  a  further  quantity  of  persulphuric  acid 
or  persulphate.  Other  compounds,  such  as  percarbonates 
or  perborates,  may  be  used  as  oxygen-carriers  in  place 
of  persulphates.  By  extracting  the  solution  of  the  per- 
carbonate  or  perborate  (obtained  electrolytically)  with 
ether,  an  ethereal  solution  of  hydrogen  peroxide  is  obtained,, 
and  the  residual  aqueous  solution  of  carbonate  or  borate 
may  be  electrolysed  for  the  preparation  of  further  quanti- 
ties of  percarbonate  or  perborate. — A.  S. 

Hydrogen    peroxide    solutions ;     Rendering stable. 

J.  Arndts.     Ger.  Pat.  196,370,  April  19,  1907. 

It  is  claimed  that  small  quantities  of  compounds  of  the 
tannic  acid  group,  such  as  gallic  acid  or  pyrogallol,  have 
the  power  of  greatly  retarding  the  decomposition  of 
hydrogen  peroxide.  For  example,  it  is  stated  that  a  3  per 
cent,  solution  of  hydrogen  peroxide  to  which  a  small 
quantity  of  tannin  or  ratanhia-tannic  acid  has  been 
added,  can  be  kept  for  six  months  without  suffering  any 
decomposition. — A.  S. 

Cyanides  ;    Preparation  of from  nitrates  or  nitrites.. 

G.  Miiller.     Ger.  Pat.  196,372,  Feb.  7,  1907. 

When  nitrates  or  nitrites  are  mixed  with  excess  of 
charcoal,  and  the  mixture  ignited,  cyanides  are  produced. 
For  example,  a  mixture  of  170  grms.  of  sodium  nitrate, 
168  grms.  of  iron  powder,  40  grms.  of  wood  charcoal,  and 
150  grms.  of  potassium  chloride  is  igrtited  in  a  vessel 
capable  of  withstanding  pressure.  Potassium  cyanide  is 
extracted  in  the  ordinary  way  from  the  reaction-product. 

—A.  S. 

Hydrogen  ;    Process  of  generating [from  sodium  and 

water].  H.  Foersterling  and  H.  Philipp,  Assignors  to 
The  Roessler  and  Hasslacher  Chem.  Co.,  New  York. 
U.S.  Pat,  883,531,  Mar.  31,  1908. 

Water,  in  a  finely-divided  state,  is  made  to  react  succes- 
sively with  relatively  small  masses  of  sodium,  separated 
from  each  other,  in  the  same  containing  vessel,  in  such  a 
way  that  the  supply  of  hydrogen  is  continuous,  and  at  a. 
rate  that  substantially  prevents  a  solution  being  formed. 

— F.  Sodn. 
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Porcelain  ;  Chemico-physical  nature  of .     A.  Zoellner. 

Chem.  Ind.,  1908,  31,  212—217. 

The  author  has  studied  the  interactions  of  felspar,  quartz 
and  clay  substance  at  the  temperatures  of  the  porcelain 
kiln.  He  found  that: — (1.)  Felspar  is  saturated  with 
from  2-5  to  3-5  per  cent,  of  alumina,  corresponding  with  a 
molecular  formula  of  K20,M5—  l-20Al2O3,6SiO2.  Up 
to  this  limit  the  melt  gave  clear  glasses,  but  beyond  it. 
highly  polished  enamels  with  a  granular  fracture  were 
obtained.  (2.)  Felspar  is  saturated  with  from  13  to 
14  per  cent,  of  clay  substance  (Zettlitz  kaolin)  corres- 
ponding with  the  formula,  K20,  l-3Al203,6-6Si02.  The 
higher  members  of  this  series  showed  a  porcelain-like 
character.  Under  the  microscope  very  small  crystals 
could  be  detected  as  soon  as  the  limit  of  saturation  was 
passed,  and  as  the  amount  of  clay  was  increased,  the 
vitreous  base  became  filled  with  a  net-work  of  needles. 
In  the  felspar-alumina  mixtures  on  the  other  hand  no 
trace  of  crystallisation  was  observed,  but  only  undissolved 
particles  of  alum  ilia.  (3.)  Felspar  can  take  up  from 
64  to  7o  per  oent.  of  quartz,  the  limit  corresponding  to 
K20,AL03.12—  1 2 -5Si  ()._,.  Under  the  microscope  the 
supersaturated  test-pieces  showed  undissolved  ipiartz 
particles,  with  rounded  edges  in  a  /.one  of  highly  silieious 

glaBS.  (4.1  Contrary  to  expectation,  the  limits  of  satura- 
tion of  felspar,  quartz,  and  alumina  remain  the  same, 
namely,  K._,< ),  1  -I  5A1._,(  >:1, L2Si08.  Ibis  mixture  gavi 
clear  glaBB,  in  which  undissolved  particles  could  Be  seen 
if  more  alumina  or  silica  were  introduced  (5.)  With 
mixtures  of  felspar,  quartz  and  Zettlitz  kaolin,  the  limit 

of  Saturation  is  not  raised,  hut  even  below  this  limit. 
crystalline  separations  occur.  By  means  of  the  micro- 
scope, it  was  found  that  hard  burnt  felspathio  porcelain 
consists  of  a  mixt  lire  of  a  \  itreous  ground  mass,  undissolved 
quartz,  and  numerous  small  rod-Tike  crystals,  which  form 
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an  interlocked,  felt-like  framework.  Theoptical  characters, 
in  polarised  light,  of  some  of  these  crystals  were  deter- 
mined, and  were  found  to  be  identical  with  those  of 
sillimanite  (ALSiOg).  Biinzli  has  suggested  that  silli- 
mmite  might  Be  formed  from  felspar  by  loss  of  alkali  on 
heating,  but  the  author  found  that  felspar  when  repeatedly 
raised  to  a  white  heat  neither  lost  weight,  nor  altered  in 
composition.  When  felspar  is  melted  on  a  clay  ground, 
however,  crystals  identical  with  sillimanite  are  formed, 
resulting  directly  from  the  interaction  of  the  felspar  with 
the  clay  substance  or  body.  The  author  has  also  separated 
the  vitreous  base  from  the  crystalline  portion  of  porcelain 
by  means  of  hydrofluoric  acid  of  25  to  50  per  cent,  strength. 
After  immersion  for  from  3  to  8  days  in  the  acid,  a  piece 
of  hard  porcelain,  although  softened,  retains  its  shape  on 
account  of  its  felted  structure,  whilst  soft  porcelain  and 
enamels,  in  which  clay  substance  is  replaced  by  equivalents 
of  alumina,  fall  to  a  loose  white  powder.  The  residue 
from  the  hydrofluoric  acid  treatment  was  treated  with 
dilute  ammonia  and  caustic  soda  solution  until  a  pure 
crystalline  powder,  consisting  of  small  fine  needles,  was 
obtained,  which  on  analysis  was  found  to  be  Al2Si05. 
About  8  to  10  per  cent,  of  sillimanite  was  found  in  por- 
celain by  this  method.  Experiments  also  showed  that 
sillimanite  crystals  begin  to  form  in  porcelain  at  1400°  C. 
and  increase  with  a  rise  of  temperature  and  with  longer 
exposure  to  heat.  Since  crystallisation  only  occurred 
with  fusions  of  felspar  and  clay  substance,  sillimanite  may 
be  formed  either  by  the  interaction  of  these  two  bodies,  or 
from  the  clay  substance  alone.  Zettlitz  kaolin,  when 
burnt  at  1470°  C.  and  treated  with  hydrofluoric  acid, 
yielded  a  residue  of  sillimanite  crystals,  and  clay  sub- 
stance at  higher  temperatures  also  undergoes  a  change 
by  which  a  molecular  separation  occurs,  giving  rise  to 
crystalline  Al2Si05,  and  a  highly-silicious  amorphous 
aluminium  silicate.  Consequently  unaltered  clay  sub- 
stance cannot  be  present  in  highly  fired  porcelain. 

— W.  C  H. 

Zirconia     as    a     refractory    material ;      Application    of 

Brazilian    .     R.     Ricke.     Sprechsaal,     1908,     41, 

214—215. 

Zirconium  is  usually  met  with  in  the  form  of  the  silicate, 
zircon,  ZrSi04,  but  recently  there  has  come  into  com- 
merce, at  Hamburg,  a  mineral,  known  as  "  Brazilian 
zirconia,"  which  consists  mainly  of  the  oxide  of  zirconium, 
together  with  ferric  oxide,  alumina,  and  small  quantities 
of  titanic  acid  and  thoria,  and  some  free  and  combined 
silica.  It  consists  generally  of  nodular  aggregates,  with  a 
spherulitic  structure,  like  brown  iron-ore.  It  is  extremely 
hard,  has  a  specific  gravity  of  5-5 — 6-0,  and  a  greyish- 
green  colour,  and  is  often  striped,  in  crevices  and  hollow 
spaces,  with  reddish- brown  iron  oxide.  Owing  to  the 
high  content  of  zirconia  the  material  is  highly  refractory. 
A  recent  sample,  bought  in  the  ground  condition,  con- 
tained about  90  per  cent,  of  zirconia,  Zr02,  and  by  digestion 
for  an  hour  with  concentrated  hydrochloric  acid  lost  about 
6  per  cent,  of  impurities,  chiefly  composed  of  ferric  oxide. 
The  purified  powder  was  mixed  with  flour  and  made  into 
tubes  which  could  be  heated  to  cone  41 — 42  in  an  electric 
furnace.  After  repeated  use  the  tubes  became  conductors, 
owing  to  fusion  on  one  side.  Apparently  also  some  of  the 
fused  zirconia  combined  with  some  carbon  of  the  resist- 
ance to  form  zirconium  carbide.  The  total  contraction 
on  burning  amounted  to  about  14  to  15  per  cent.  When 
burnt  at  cone  15,  the  objects  were  very  porous,  and  showed 
a  further  contraction  of  1  to  2  per  cent,  at  cone  30,  but 
became  "  dense  burnt "  on  longer  exposure  to  heat. 
Another  sample  contracted  about  1 — 2  per  cent,  on 
drying,  and  about  4  per  cent,  when  burnt  at  cone  15,  and 
was  very  porous,  but  when  burnt  at  cone  30,  the  porosity 
was  only  about  3  per  cent.,  and  the  total  contraction 
amounted  to  9 — 10  per  cent.  Rapid  cooling  of  the  articles, 
or  too  rapid  heating  caused  them  to  crack,  but  this  was 
overcome  by  the  addition  to  the  raw  material  of  from 
one-third  to  two-thirds  of  some  of  the  mineral  that  had 
been  hard  burnt  and  coarsely  ground.  This  mixture 
showed  a  contraction  of  only  about  7 — 8  per  cent., 
was  very  resistant  to  sudden  changes  of  temperature,  and 
when  burnt  at  temperatures  above  cone  30  showed  no 
complete  sintering.     When  heated  in  direct  contact  with 


carbon,  as  in  the  case  of  heating  tubes  in  an  electric 
furnace,  the  articles  become  more  porous,  owing  to  the 
volatilisation  of  the  more  easily  fusible  impurities,  such 
as  silica,  ferric  oxide,  etc.,  but  the  material  is  very  suitable 
for  the  production  of  extraordinarily  refractory  crucibles. 

— W.  C.  H 


Silicates  ;  Preparation  of  some  — 
Patent. 


G.  Stein.     See  VII. 


Porcelain  ;    Process  for  the  manufacture  of  fire-resisting 

.      A.     Schofl,    F.     Trautmann,    and    C.    Mayer, 

Munchen,  Germany.     Eng.  Pat.  9394,  April  23,  1907. 

SEEFr.  Pat.  376,359  of  1907  ;  this  J.,  1907,  1009— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Artificial  stone  and  mortar  impermeable  to  water;  Pro- 
duction of .     G.  Schruf,  Wiener-Neustadt,  Austria. 

Eng.  Pat.  28,745,  Dec.  31,  1907. 

The  artificial  stone  is  prepared  by  mixing  together 
200  kilos,  of  sand,  50  kilos,  of  cement,  2  litres  of  tar  and 
16  litres  of  water.  For  ceilings,  the  mixture  used  consists 
of  300  kilos,  of  sand,  200  kilos,  of  blast-furnace  slag, 
100  kilos,  of  Portland  cement,  4  litres  of  tar  and  8  )  litres 
of  water.  The  mortar  consists  of  150  kilos,  of  well-dried 
fine  sand,  50  kilos,  of  cement,  4  litres  of  tar,  and  12  litres 
of  water.  To  promote  rapid  setting,  4  kilos,  of  "  soda  " 
may  be  added.  Part  of  the  sand  may  also  be  replaced 
by  blast-furnace  slag,  with  the  objects  of  decreasing  the 
weight  and  increasing  the  heat-insulating  properties. 

—A.  G.  L. 

Portland-cement  mortar ;     Waterproof  ,   and  process 

of  making  the  same.     R.  H.  Gaines,  New  York.     U.S. 
Pat.  883,683,  Mar.  31,  19)8. 

The  mortar  is  made  by  intimately  mixing  dry  Portland 
cement  with  unburnt  sedimentary  colloidal  clay,  and  then 
mixing  with  sand  in  the  presence  of  a  dilute  solution  of  a 
salt  corresponding  to  an  oxide,  M203,  for  example,  a 
solution  containing  1  to  3  per  cent,  of  aluminium  sulphate. 

—A.  T.  L. 

Cement  and  hydraulic  lime  and  dry  mortar-mixtures 
prepared   from    them    with   sand   or     poivdered   stone  ; 

Process  for  protecting from  the  action  of  moisture 

during  storage.  J.  Junge.  Ger.  Pat.  195,603,  June  1, 
1907. 
Instead  of  using  sand  alone,  a  mixture  of  sand  and  quick- 
lime is  used  in  the  preparation  of  the  mortar-mixture. 
Preferably  the  lime  is  first  mixed  with  one  of  the  con- 
stituents of  the  mortar,  and  then  the  other  constituents 
are  added. — -A.  S. 

Cement  clinker  ;  Mode  of  producing in  the  manu- 
facture of  cement.  H.  G.  Barnhurst  and  J.  W.  Fuller, 
Catasauqua,  Pa.,  U.S.A.  Eng.  Pat.  15,434,  July  4, 
1907. 

See  U.S.  Pat.  861,699  of  1907  ;  this  J.,  1907,  1010.— T.F.B. 

Electric  furnace  [for  manufacture  of  slag  cement].     Eng. 
Pat.  7742.     -See  XL4. 


X.— METALS  AND  METALLURGY. 

Castings  ;  Manufacture  of  sound by  tht  addition  of 

deoxidising  agents.  T.  Geilenkirchen.  Stahl  und 
Eisen,  1908,  28,  592—596. 
Sound  castings,  free  from  ferrous  oxide  and  gas-bubbles, 
are  obtained  in  the  case  of  cast-iron  as  well  as  steel,  by 
adding  deoxidising  agents  to  the  molten  metal,  the 
tensile  strength  also  being  increased.  The  first  de- 
oxidising agents  used  were  ferromanganese  and  ferro- 
silicon,    of    which    comparatively   large    quantities    must 
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be  added.  More  recently,  it  has  been  shown  that  the 
same  end  can  be  attained  by  the  addition  of  small 
quantities  of  aluminium,  sodium,  magnesium,  calcium, 
or  vanadium.  Jn  the  case  of  aluminium,  0*02 — O05  per 
cent,  gave  dense  hard  castings  with  an  iron  poor  in  silicon 
(friction-wheels).  The  addition  of  0-05  per  cent,  of 
magnesium,  in  the  form  of  a  ferro-alloy,  raised  the  tensile 
strength  from  13  to  18  kilos,  per  sq.  mm.,  and  gave 
sound  castings  ;  further  addition  of  magnesium  was  without 
effect.  Calcium  is  used  in  the  form  of  briquettes  con- 
taining an  equal  weight  of  aluminium  (Brandenburg 
and  Wiens,  Ger.  Pat.  187,414).  The  action  of  the  calcium, 
besides  the  reduction  of  the  ferrous  oxide,  is  said  to 
consist  in  the  formation  of  calcium  carbide  from  the 
carbon  present,  which  compound  is  then  re-converted 
into  calcium  by  the  dissolved  hydrogen,  acetylene  being 
evolved.  About  0-06  per  cent,  of  calcium  is  used.  From 
tests  carried  out  by  Moldenke  it  appears  that  the  addition 
of  small  quantities  (0-05 — 0-15  per  cent.)  of  vanadium, 
in  the  form  of  a  ferro-vanadium  rich  in  carbon,  is  also 
highly  beneficial,  but  the  results  are  not  conclusive, 
as  the  quantities  of  vanadium  found  in  the  castings  were 
always  much  larger  (0-22 — 0-45  per  cent.)  than  those 
intended  to  be  added. — A.  G.  L. 

Cast  into  malleable  iron  ;  Theory  of  conversion  of . 

F.  Wiist.     Metallurgie,  1908,  5,  7—12. 

The  earlier  theory  of  this  process  is  disputed.  The 
author  considers  that  the  migration  of  the  temper  carbon 
in  a  piece  of  solid  iron  to  the  surface  to  be  oxidised,  is 
inconceivable,  and  he  would  rather  suggest  that  the 
oxygen  penetrates  the  iron,  thus  removing  the  carbon 
as  carbon  dioxide.  A  fragment  of  cast  iron  containing 
4-71  per  cent,  of  carbon  was  heated  for  two  hours  at 
950°  C.  It  was  found  that  71  per  cent,  of  the  carbon 
was  converted  into  temper-carbon.  The  metal  was 
then  placed  in  a  boat  and  heated  in  a  porcelain  tube  to 
1000°  C,  the  tube  also  containing  a  small  boat  filled 
with  oxide  of  iron,  not  in  contact  with  the  iron  itself. 
After  25  hours,  it  was  found  that  56  per  cent,  of  the 
carbon  had  been  eliminated.  The  conclusions  are  finally 
drawn:  (1)  That  the  conversion  is  effected  through  the 
agency  of  oxygen,  which  forms  carbon  dioxide  with  the 
carbon  in  the  metal.  (2)  The  carbon  dioxide  penetrates 
the  heated  iron,  and  vaporises  the  temper-carbon  therein 
as  carbon  monoxide.  (3)  Carbon  dioxide  is  re-formed 
by  the  action  of  carbon  monoxide  on  iron  oxide.  (4)  If 
oxygen  in  the  form  of  oxide  be  lacking,  carbon  dioxide 
will  not  be  decomposed,  and  the  proportion  of  carbon 
monoxide  may  rise  so  high  in  the  gaseous  mixture  that 
a  reverse  reaction  may  ensue,  so  that  the  carbon  monoxide 
formed  may  exert  a  carburising  action  on  the  metal. 

Platinum-thallium   alloy.       L.  Hackspill.       Compt.  rend. 
1908,  146,  820—822. 

Spongy  platinum  dissolves  in  melted  thallium.  The 
alloy  corresponding  to  the  formula,  PtTl,  melts  at  685°  C, 
and  is  extremely  brittle.  Micrograph ically,  alloys  richer 
in  thallium  than  this  consist  of  a  eutectic  with  crystals 
of  the  compound,  PtTl  ;  those  richer  in  platinum  are 
more  homogeneous  under  the  microscope,  but  slight 
oxidation  in  the  Bunsen  flame  differentiates  the  excess 
of  platinum  from  the  other  constituent. — J.  T.  D. 

Copper  ;  Leaching  of  copper  ores  and  winning  of  pure . 

0.  Frolich.  Metallurgie,  1908,  5,  206—212. 
Copper  pyrites  is  rendered  readily  soluble  in  acids  and 
ferric  chloride  by  heating  for  a  short  time  at  above  200°  C. 
in  the  absence  of  air,  preferably  in  rotating  drums  (Ger. 
Pat.  180.307;  this  J.,  1907,  1283),  one-quarter  of  the 
sulphur  present  being  volatilised.  The  leaching  of  the 
heated  ore  is  carried  out  in  a  vat  provided  with  a  central 
vertical  cylinder  having  openings  in  its  bottom  and 
near  the  top.  In  this  cylinder  rotates  a  vertical  screw 
conveyor,  which  draws  ore  and  liquid  into  the  cylinder 
at  the  bottom  and  discharges  them  back  into  the  vat  ,<t 
the   top,    if   finely  crushed   ores  are   used  ;    if  coarse   ores 

are  employed,  only  the  liquid  is  circulated.     To  further 

hasten   the  extraction,  the  vat  can    he  heated    by   passing 
in  into  an  outer  jacket  containing  water.     Experi- 


ments have  shown  that  the  energy  E  (in  h.p.)  necessary 
to  rotate  the  screw  is  given  by  the  formula 

,„     .     q         Q  -  q        n 
100J       100  x  100' 

where  k  is  a  constant  (about  0-254),  g  the  height  of  the 
screw,  in  cm.,  Q  the  cross-section  of  the  screw,  q  the 
cross-section  of  its  shaft,  and  n  the  number  of  revolutions 
per  minute.  Thus,  for  a  screw  having  a  total  volume  of 
62  cb.  m.,  and  making  450  revolutions  per  minute,  the 
energy  necessary  is  33-2  h.p.  With  this  apparatus, 
leaching  is  very  quickly  and  completely  effected.  De- 
position of  the  copper  by  means  of  iron  is  carried  out 
in  a  similar  apparatus,  at  about  60°  C.  A  certain  amount 
of  a  black  oxide  of  iron  is  also  formed  in  this  operation. 
This  oxide  adheres  to  the  copper,  especially  if  a  sulphate 
solution  is  used.  It  may  be  separated  by  agitation 
and  washing,  by  electro-magnetic  means,  or  by  treatment 
with  sulphuric  or  hydrochloric  acid  in  the  same  apparatus, 
air  being  excluded.  The  purified  copper  is  stated  to 
be  of  the  same  quality  as  electrolytic  copper.  The 
leaching  solution  is  regenerated  by  bringing  it  into  contact 
with  air,  a  part  of  the  iron  being  precipitated  as  ferric 
hydroxide  and  the  remainder  oxidised  to  ferric  chloride 
or  sulphate. — A.  G.  L. 

Zinc  ;  Determination  of [by  evolution  of  hydrogen]. 

Necessity  for  avoiding  india-rtibber  joints.  L.  de 
Koninck.     Bull.  Soc.  chim.  Belg.,  1908,  22,  113. 

The  author  has  previously  shown  that  in  determining 
the  metallic  zinc  in  zinc  dust  by  measuring  the  hydrogen 
evolved  on  treatment  with  acid,  it  is  necessary  to  avoid 
india-rubber  connections  in  the  apparatus,  as  otherwise 
there  is  a  loss  of  hydrogen.  In  order  to  determine  whether 
this  is  due  to  absorption  or  diffusion,  an  india-rubber 
tube  was  placed  in  a  measured  volume  of  hydrogen 
within  an  outer  tube  of  glass.  As  the  volume  of  hydrogen 
showed  not  the  slightest  diminution  under  these  conditions 
the  difficulty  mentioned  above  must  be  due  to  diffusion 
only.— E.  F. 

Ammonium  phosphomolybdate  ;   Variations  in  composition 

of .     Application  to  the  determination  of  phosphorus 

in  iron  and  steel.     G.  Chesneau.     See  XXIII. 

Mercury   vapour ;   Determination   of in   air.        A. 

Meniere.     -See  XXIII. 

"  Cell-pitch  "  from  sulphite  wood  pulp  waste  liquors.     W. 
Sembritzki.     See  XIX. 

Patents. 

Zinc;  Appliances  used  in  the  extraction  of .       The 

New  Delaville  Spelter  Co.,  Ltd.,  Birmingham,  and 
E.  H.  Shortman,  Bloxwich.  Eng.  Pat.  7223,  Mar.  26, 
1907. 

An  addition  is  made  to  the  ordinary  retort  and  condenser 
used  in  zinc  extraction,  consisting  of  a  short  pipe  or 
sleeve  containing  a  medium  (e.g.,  small  pieces  of  coal  or 
coke)  capable  of  removing  lead  from  the  zinc  vapours. 
This  receptacle  is  carried  in  the  end  of  the  condenser 
adjacent  to  the  retort,  so  that  all  the  zinc  vapours  must 
pass  through  it.  At  any  stage  in  the  process,  the 
receptacle  may  be  removed  from  operation  by  being 
pushed  by  a  crowbar  into  the  retort.— -J.  W.  H. 

Zinc  ;  Extraction  of .       The  New  Delaville  Spelter 

Co.,  Ltd.,  Birmingham,  and  E.  H.  Shortman,  Bloxwich. 
Eng.  Pat.  7223a,  Mar.  26,  1907. 

Anthracite,  non-bituminous  coal  or  hard  coko  is  used 
to  intercept  lead  vapours  during  the  extraction  of  zinc. 
The  medium  acts  physically,  and  is  carried  in  a  dis- 
placeablo  reccptaclo  (see  preceding  abstract). — J.  W.  11. 

Zinc;     Process  and  apparatus  for  extracting .     The 

Now  Delaville  Spelter  Co.,    Ltd..   and    E.    II.   Short  man. 

Fr.   Pat.   884,637,    Dec.   8,    L907.     Under   Int.   ConvN 
March  26,  1907. 
See  Eng.  Pat.  7223  of  \Wi  ;   preceding T.  !■'.  P.. 
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Zinc  oris  ;     Treatment  of  oxidised (calamines,  oxides, 

siltcahs).  A.  H.  Inibcrt.  Fr.  Pat,  384,754,  Feb.  13. 
L907. 

See  Ens;.  Far.  12,592  of  1907  ;  this  J.,  1908,  339.— T.  F.  B.    | 

Zinc  ;    Reduction  of from  powdered  ores.     E.  Blass. 

Ger.  Pat.  196,473,  April  7,  1906. 

According  to  Fr.  Pat.  356,097,  the  powdered  ore  mixed 
with  a  quantity  of  charcoal  sufficient  to  prevent  as  far 
as  possible,  any  re-oxidation  of  the  zinc,  is  "  blown  " 
in  a  furnace,  an  air-blast  at  the  ordinary  temperature 
being  used.  According  to  the  present  patent,  the  blast 
is  previously  heated  to  800°— 1000°  C.  It  is  stated  that  j 
in  this  way  re-oxidation  of  the  zinc  is  entirely  prevented. 

—A.  S. 

Ores  containing  iron,  zinc.  lead.  etc.  ;     Metallurgy  of . 

M.  Liebig.  Ger.  Pat.  196.284,  Sept.  27,  1904. 
The  roasted  ore,  whilst  still  warm,  is  mixed  with  a  quantity  t 
of  coke  sufficient  for  the  reduction  of  the  ore  to  metal, 
with  formation  of  carbon  monoxide.  The  charge  is  then 
mixed  with  suitable  fluxes,  and  subjected  to  a  reduction 
process  in  order  to  reduce  iron  compounds  to  spongy  iron, 
whilst  leaving  zinc  oxide,  lead  oxide,  etc.,  unacted  upon. 
It  is  next  smelted  in  a  furnace  resembling  the  lower 
part  of  an  iron  blast-furnace,  whereby  the  iron  is  melted, 
and  the  other  metal  oxides  are  reduced  by  the  molten 
iron.  The  metallic  lead  produced  partly  collects  below 
the  iron  and  is  partly  volatilised  along  with  the  zinc. 
The  fumes  (zinc  and  lead)  are  condensed  in  annular 
receptacles  arranged  around  the  furnace.  Uncondensed 
fumes  escape  with  the  furnace-gases.  A  portion  of  these 
is  used  for  the  reduction  of  the  next  charge  of  ore,  whilst 
the  remainder  is  passed  through*  a  dust-chamber  or 
scrubber  and  then  used  for  heating  or  power  purposes. 

— A.  S. 

Cast-iron ;     De- siliconizing   or   purifying   of which 

can  be  utilised  in  the  manufacture  of  basic  open  hearth 
steel  and  for  other  purposes.  W.  Muirhead,  Shettleston, 
X.B.     Eng.  Pat.  7946,  Apr.  5,  1907. 

Cast  iron  scrap  (6  tons)  is  melted  in  an  open-hearth 
furnace,  preferably  acid  lined.  Cast  iron  borings  or  iron 
or  steel  turnings  (2  to  3  tons)  are  then  gradually  added, 
50  to  75  per  cent,  of  the  silicon  and  carbon  present  being 
oxidised  during  this  operation.  The  metal  is  then  trans- 
ferred to  a  basic  open-hearth  furnace  already  containing 
a  charge  of  molten  iron  or  steel  (9  to  11  tons)  or  else  it  is 
treated  in  a  converter. — A.  G.  L. 

Steel   for   armour   plates   and  other   uses  ;     Manufacture 

of .     C.  P.  E.  Schneider,  Le  Creusot,  France.     Eng. 

Pat.  17,519,  July  31,  1907. 

See  Fr.  Pat.  379,188  of  1906  ;  this  J.,  1907,  1202— T.  F.  B. 

Steel  ;    A  rt  of  hardening  and  toughening .     J.  Church- 
ward, New  York.     U.S.  Pat.  883,698,  April  7,  1908. 

Ay  alloyed  steel  is  formed  containing  nickel,  chromium, 
tungsten,  manganese  and  vanadium,  the  temperature  of 
the  metal  bath  being  raised  to  about  1960°  C.  when 
metallic  chromium  is  used,  or  from  1600°  C.  to  1960°  C. 
if  ferro-chromium  be  employed.  After  keeping  at  the 
necessary  temperature  for  a  short  time,  the  whole  is 
cast  in  a  mould.  It  may  then  be  pressed  and  finally 
subjected  to  a  series  of  alternate  heatings  and  quenchings 
at  temperatures  about  50°  C.  below  the  retardation 
points  of  the  several  alloying  metals,  starting  at  the 
highest  of  these  and  continuing  downwa  els.  The  result 
it  is  claimed,  is  a  hardened  and  toughened  steel. — C.  A.  W. 

Steels  ;    Art  of  producing  alloyed .     J.  Churchward, 

New  York.     U.S.  Pat.  884,009,  April  7,  1908. 

The  iron  or  steel  is  melted  with  the  alloying  metals, 
nickel  and  manganese,  and  the  temperature  of  the  bath 
maintained  at  about  3600°  F.  for  15  to  60  minutes. 
After  the  addition  of  chromium,  or  chromium  and  tungsten 
together,  the  bath  is  kept  at  a  temperature  of  not  less 
than  3000°  F.  for  15  to  40  minutes  when,  finally,  the 
charge  is  run  off. — C.  A  W. 


Steel;     Manufacture  of  .     A.    Reynolds.     Fr.    Pat. 

384,599,  Dec.  2,  1907.     Under  Int.  Conv.,  Dec.  8, 1906. 
See  Eng.  Pat.  28,030  of  1906  ;  this  J.,  1908,  26.— T.  F.  B. 

Metals  such  as  steel  or  steel  alloys  ;     Treatment  of  , 

to  alter,  improve,  or  accentuate  their  qualities  or  pro- 
perties. W.  F.  L.  F.  Lowndes.  Fr.  Pat.  384,689, 
Dec.  5>  1907.     Under  Int.  Conv.,  Dec.  7,  1906. 

See  Eng.  Pat.  27,914  of  1906  ;  this  J.,  1908,  79.— T.  F.  B. 

Ore  or  like  material ;    Process  and  apparatus  for  treating 

by  the  aid  of  heat.     J.  H.  Reid,  Cornwall,  Canada. 

Eng.  Pat.  10,750,  May  8,  1907. 

See  Fr.  Pat.  379,566  of  1907  ;  this  J.,  1907,  1242.— T.  F.  B. 

Reverberatory  furnaces.  A.  J.  Boult,  London.  From 
T.  S.  Blair,  Elmhurst,  111.,  U.S.A.  Eng.  Pat.  21,010, 
Sept.  21,  1907. 

See  Fr.  Pat.  382,135  of  1907  ;  this  J.,  1908,  232.— T.  F.  B. 

Incombustible  materials   having   different   melting   points  ; 

Separation    of .      M.    Leitch,    Brooklyn,'    N.Y., 

Assignor  to  Metal  Process  Co.,  New  York.  U.S.  Pat. 
883,208,  March  31,  1908. 
The  materials,  of  which  one  at  least  is  oxidisable  and 
both  of  which  are  solid  at  ordinary  temperatures,  are  fed 
continuously  into  a  centrifugal  machine  wherein  there 
is  a  deoxidised  atmosphere,  obtained  by  a  process  of  com- 
bustion, the  heat  evolved  in  which  is  used  to  raise  the 
gases  to  a  temperature  at  least  equal  to  the  melting 
point  of  the  low-melting  substance,  but  not  so  high  as 
that  of  the  other  substance.  On  rapidly  rotating  the 
apparatus,  the  materials  may  be  separately  collected. 
The  products  of  combustion  pass  out  through  the  feeding 
aperture  and  so  prevent  access  of  air  at  that  point.  (See 
following  abstract.) — C.  A.  W. 
Tin-scrap  ;    Method  and  apparatus  for  treating  (detinning) 

.     M.  Leitch,   Elizabeth,  N.J.,  Assignor  to  Metal 

Process  Co.,  New  York.  U.S.  Pats.  883,210,  883,211, 
883,410,  and  883,411,  March  31,  1908.  (See  pre- 
ceding abstract.) 
The  scrap  is  heated  in  a  deoxidized  atmosphere  and 
torn  apart,  while  still  hot,  by  sets  of  teeth  working  against 
each  other  and  by  means  of  a  cutting  arrangement  in 
connection  therewith.  The  apparatus  may  consist  of 
a  revolving  cylinder,  slightly  inclined  to  the  horizontal 
and  having  an  opening  at  the  upper  end  for  the  reception 
of  the  material,  the  discharge  being  made  at  the  lower 
extremity  through  an  aperture  sealed  against  the  atmos- 
phere. By  some  arrangement  at  this  latter  point,  a 
heated  deoxidized  atmosphere  is  maintained  within  the 
apparatus.  The  combustion  chamber  at  the  lower  end 
is  suiTOunded  with  projections  which  can  be  rapidly 
revolved,  similar  projections  being  provided  on  the  internal 
walls  of  the  exterior  cylinder.  The  removal  of  the  tin 
is  afterwards  effected,  in  a  closed  chamber,  by  surrounding 
the  scrap  alternately  with  dry  chlorine  gas  and  anhydrous 
stannic  chloride.  The  apparatus  for  this  consists  of  a 
detinning  chamber  which  can  be  exhausted  of  air,  when 
necessary,  after  the  removal  of  the  chloride.  Before 
recharging  with  chlorine  gas  the  chamber  may  be  cooled 
in  order  to  condense  any  vapours  contained  therein. 

— C.  A.  W. 

Detinning  ;     Method    of .     E.  A.  Sperry,   Brooklyn, 

N.Y.  U.S.  Pat.  883,500,  March  31,  1908. 
The  scrap  is  classified  according  to  the  foreign  matter 
associated  with  it,  the  scrap  forming  one  of  the  classes 
being  cleaned  by  subjecting  it  to  the  action  of  a  saponi 
fying  solution,  and,  after  removal  of  excess  of  the  reagent, 
heated  to  a  high  temperature.  The  whole  of  the  material, 
of  which  part  has  been  treated  in  this  way,  is  afterwards 
heated  preparatory  to  the  removal  of  the  tin  by  some 
dry  process. — C.  A.  W. 

Metals  and  alloys  ;    Process  and  apparatus  for  obtaining 

by  reduction.     E.  Viel,  Rennes,  France.     U.S.  Pats. 

883,594  and  883,595,  March  31,  1908. 

See   Fr.    Pat.    359,042   of     1905   and    addition    thereto; 

this  J.,  1906,  323,  and  1907,  419— T.  F.  B. 
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Blast-furnace  slag  ;     Treatment  of .     F.   W.    Wood, 

Baltimore,  Md.  U.S.  Pat.  883,770,  April  7,  1908. 
The  molten  slag  is  allowed  to  pass  gradually  downward 
over  an  inclined  cooling  surface  while,  at  the  same  time, 
the  mass  is  subjected  to  a  continual  agitation  by  an 
alternating  movement  across  the  line  of  flow.  In  this 
way  the  material  is  obtained  in  a  granular  condition. 

— C.  A.  W. 

Copper  ;     Process  for  obtaining  pure from  a  solution 

of  copper.  L.  Jumau,  Paris.  U.S.  Pat.  883,962, 
April  7,  1908. 

See  Addition  of  Oct.  27,  1906,  to  Fr.  Pat.  367,452  of  1906  ; 

this  J.,  1907,  419.— T.  F.  B. 

Copper  ;     Apparatus   for   making .     M.    A.    Jullien 

and  E.  L.  Dessolle,  Levallois-Perret,  France.  U.S.  Pat. 
884,021,  April  7,  1908. 

See  Fr.  Pat.  369,746  of  1906  ;  this  J.,  1907,  210— T.  F.  B. 

Sulphide  ores  ;     Treatment  of by  the   precipitation 

process.  A.  H.  Imbert.  Fr.  Pat.  384,717,  Feb.  12, 
1907. 

See  Eng.  Pat.  12,591  of  1907  ;  this  J.,  1908,  339— T.  F.  B. 

XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Hydrogen  peroxide  cell.     H.  T.  Barnes  and  G.  W.  Shearer. 

J.  of  Phys.  Chem.,  1908,  12,  155—162. 
With  an  electrolytic  cell  composed  of  magnesium,  alu- 
minium sulphate  solution,  and  aluminium,  it  was  found 
that  a  considerable  current  could  be  obtained,  and  further 
that  on  addition  of  hydrogen  peroxide,  the  E.M.F.  was 
increased  to  1-7  and  even  to  2-1  volts.  The  E.M.F.  of 
the  cell  on  closed  circuit  shows  a  gradual  rise  to  a  maxi- 
mum and  then  a  gradual  fall,  but  addition  of  fresh  hydro- 
gen peroxide  always  results  in  a  rise  of  the  E.M.F.  to  the 
maximum  value.  Experiments  showed  that  metallic 
aluminium,  in  contact  with  water  and  oxygen,  develops 
hydrogen  peroxide,  the  probable  reaction  being  : 

2A1  +  6H20  +  60  =  Al2(OH)6  +  3H202. 
The  explanation  of  the  abnormally  high  E.M.F.  developed 
between  magnesium  and  aluminium,  two  metals  close 
together  in  the  ordinary  electrochemical  series,  would 
appear  to  be  that  the  hydrogen  peroxide  formed  as  men- 
tioned above  acts  as  an  electrode.  The  addition  of  fresh 
hydrogen  peroxide  serves  merely  to  augment  the  concen- 
tration of  this  compound  around  the  aluminium  and  thus 
increase  the  effect.  When  the  cell  supplies  current,  the 
cathodic  action  of  the  aluminium  is  to  remove  the  surface 
film  of  hydroxide  and  to  decompose  the  hydrogen  peroxide. 
The  first  action  is  accompanied  by  an  increase  in  E.M.F. 
and  current,  whilst  the  decomposition  of  the  peroxide 
causes  the  slow  falling-off  in  E.M.F.  and  current  after  the 
maximum  value  has  been  reached.  The  authors  were 
unable,  by  means  of  the  potassium  iodide  and  starch  test, 
to  detect  any  formation  of  hydrogen  peroxide  by  the  action 
of  water  and  oxygen  on  zinc. — A.  S. 

Fused  calcium  chloride  ;    Decomposition-potential  of . 

K.    Arndt   and    K.    Willner.     Z.    Elektrochem.,    1908, 

14,  216—218. 
The  authors  have  determined  the  potential  of  polarisation 
of  electrolysed  calcium  chloride    as    3.25  volts  at  800°  C, 

and  the  E.M.F.  of  the  cell,  Ca/CaClg/Cls,  at  the  same 
temperature  as  3.23  volts.  The  rate  of  change  of  this 
with  temperature,  calculated  from  the  equation  : 

■  -  q  -  t;';,: 

and  putting  Q  (heat  of  formation  of  calcium  chloride)  as 


'IV. 
85  calories,   is  g=  =  -  0-0004. 


1.  T.  D. 


Nickel  ;    Electrolytic  determination  of  in  solution  as 

nitrate,    and    its    separation    from    copper.     A.    Thiol. 
See  XXIII.  | 


Bismuth ;     Electrolytic   determination     of .      F.    J_ 

Metzger  and  H.  T.  Beans.     See  XXIII. 

Patents. 

Electric  furnaces  [for  manufacture  of  slag  cement].     S.  0. 
Cowper-Coles,  London.     Eng.  Pat.  7742,  April  2,  1907- 

The  furnace  is  designed  especially  to  eliminate  sulphur 
by  electrolysis  in  the  manufacture  of  cement  from  slag. 
It  consists  of  a  reverberatory  farnace,  having  an  inclined 
hearth,  sloping  from  the  feeding  hopper  to  the  tap-hole. 
Close  to  the  latter  are  placed  two  horizontal  electrodes, 
between  which  the  material  fused  on  the  upper  part  of  the 
hearth  has  to  pass  on  its  way  to  the  tap-hole.  The  quan- 
tity of  material  flowing  to  the  electrodes  is  regulated  by 
a  vertical  slide,  which  can  be  raised  or  lowered  on  to  the 
hearth  close  to  the  electrodes. — A.  G.  L. 

Furnace  ;   Electric  arc .     S.  D.  Spence,  Chattanooga, 

Tenn.,  Assignor  to  L.  Shepherd  and  D.  L.  Snodgrass. 
U.S.  Pat.  880,338,  Feb.  25,  1908. 

The  furnace  is  of  oblong  rectangular  form  and  is  provided 
with  a  removable  cover.  Through  holes  along  this  cover 
pass  vertical  electrodes  ;  these  are  fastened  above  the 
furnace  to  a  horizontal  bar  which  can  be  raised  or  lowered 
as  required.  The  shape  of  the  electrodes  is  that  of  an 
inverted  T,  and  they  are  so  placed  within  the  furnace  that 
the  extremities  of  their  horizontal  arms  are  opposed  to 
holes  along  the  sides.  Through  these  holes,  which  are 
contracted  inwardly,  horizontal  electrodes  are  passed,, 
these  last  being  pivoted  so  that  they  may  be  turned 
vertically  together  through  a  small  angle  ;  in  this  way 
their  extremities  can  be  raised  or  lowered  within  the  fur- 
nace and  so  kept  at  the  same  level  as  the  inner  carbons. 
By  a  further  adjustment  they  may  be  partially  removed 
from  the  furnace.  The  several  arcs,  which  can  be  varied 
in  length  as  required,  are  made  between  the  horizontal 
extremities  of  the  T-shaped  electrodes  and  the  opposing 
points  of  the  pivoted  carbons. — C.  A.  W. 

Furnace ;      Electric .     E.     Appleby,    Chicago,    111. 

U.S.   Pat.   882,733,  March  24,    1908. 

A  receptacle,  vertically  disposed,  is  mounted  in  a  frame, 
together  with  a  pair  of  electrodes,  the  latter  extending  into 
the  lower  part  of  the  receptacle.  The  bottom  of  the 
vessel  is  supported  by  a  strut,  which  may  be  moved  down- 
wards away  from  the  electrodes,  and  the  walls  are  so  made 
as  to  permit  of  a  considerable  range  of  vertical  move- 
ment of  the  bottom  of  the  vessel,  without  breaking  the 
continuity  of  the  walls.  The  receptacle  is  provided  with 
horizontal  trunnions,  and,  when  the  vessel  is  lowered 
clear  of  the  electrodes,  these  engage  with  a  pair  of  Y-shaped 
bearings  carried  on  a  car.  The  strut,  operated  by 
mechanism  below  the  tracks  supporting  the  car,  may  be 
lowered  still  further,  so  as  to  be  clear  of  the  receptacle, 
and  permit  the  latter  to  be  moved  on  the  tracks  and  after- 
wards tilted  on  its  bearings  for  discharging  its  contents. 

—B.N 

Furnace  ;    Electric .     A.  L.  Marsh,  Lake  Bluff,  111., 

Assignor    to    Hoskins    Co.,    Chicago,    111.     U.S.    Pat. 
882,788,  March  24,   1908. 

The  furnace  chamber  forms  a  variable  resistance  rheostat, 
which  constitutes  the  furnaee-resister,  this  being  composed 
of  a  scries  of  rings  of  solid  carbonaceous  material.  The 
chamber  is  enclosed  in  a  metal-she.it  lied  casing  of  insula  t  inu 
material,  through  the  base  of  which  passes  a  terminal. 
the  latter  beinu  attached  to  a  head  in  contact  with  the 
rings.  By  means  of  a  screw  working  in  a  stationary  nut 
below  the  furnace,  the  head  may  be  raised  or  lowered, 
in  order  to  increase  or  decrease  the  pressure  between 
the     seetioTis    of     the    resister.      The     second     terminal     is 

attached  to  the  cover  of  the  furnace,  both  connection! 

being  made   m  :i   suitable  manner  with   lead.  —  B.  N. 

Furnace  ;     Electric  resistance .     E.  R.  Taylor.     Fr. 

Pat.   384,356,   Nov.   26,    L907. 

See  U.S.  Pat.  871,971  of  1907  ;  this  J.,  1908,  27— T.  V   V. 
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Ozone  :    Electrode*  for  the  evolution  of from  oxygen 

or  atmospheric  air.     J.  R.  Craig,  Glasgow.     Eng.  Pat. 
8036,  April  0.  1907. 

The  invention  is  an  improvement  on  Eng.  Pat.  10.681 
of  190G.  The  electrodes  generally  consist  of  metallic 
springs,  supported  in  a  stale  of  tension  on  the  edges  of 
thin  sheets  of  a  dielectric,  e.g..  "  mieanite  "  (a  composition 
of  mioa  and  shellac)  or  glass,  the  two  electrodes  being  at 
such  a  distance  from  one  another  that  a  spark  could  not 
cross  the  gap  even  in  air.  Less  efficient  but  noiseless 
electrodes  consist  of  metal  bands  or  gauze,  supported  in 
the  same  way.  The  electrodes,  as  well  as  the  sheets 
of  dielectric  material,  are  mounted  as  readily  detachable 
units  in  a  frame  composed  of  metal  hoops. — A.  G.  L. 

Ozone;      Electrical   treatment    of   gases    or    vapours    and 

e<pecialhj  of  air  or  oxygen  for  the  production  of 

and  app<iratus  therefor.  J.  E.  Richardson  and  J.  A. 
Yaughan,  Belfast.     Eng.  Pat.  13,342,  June  8,  1907. 

The  air.  oxygen,  or  other  gas,  is  passed  through  an  un- 
obstructed cylindrical  or  tubular  .chamber  forming  one 
electrode,  a  wire  or  its  equivalent  being  disposed  axially 
in  the  chamber  without  the  interposition  of  dielectrics, 
and  forming  the  second  electrode.  With  an  appropriate 
current,  the  chamber  may  thus  be  filled  with  a  silent 
electrical  discharge,  or  a  sparking  discharge  may  be 
passed  between  the  enclosing  and  axial  electrodes.  The 
gas  may  be  passed  through  a  series  of  such  chambers, 
or  the  chamber  may  be  lengthened  and  provided  with 
successive  pairs  of  electrodes,  the  discharges  in  the  different 
chambers  or  sections  being  created  by  currents  of  different 
nature,  potential,  frequency  or  rate  of  discharge. — B.  N. 

Insulating  materials  adapted  for  electric  insulation,  water- 
proof and  like  materials,  and  for  other  like  uses,  and 
K  method  of  producing  the  same.  A.  G.  Brookes,  London. 
From  Asbestos  Wood  Co.,  Portland,  U.S.A.  Eng.  Pat. 
16,865,  July  23,  1907. 

See  U.S.  Pat.  865,606  of  1907  ;  this  J.,  1907, 1097.— T.F.B. 

Chromic  acid;     Electrolytic  production  of .     M.   Le 

Blanc,  Karlsruhe,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat. 
883,651,  March  31,  1908. 

See  Eng.  Pat.  27,009  of  1905  ;  this  J.,  1906,  1052.— T.  F.  B. 

Electrolytic  cell.     A.  S.  Gray,  Assignor  to  R.  J.  Beatty, 
Chicago,  111.     U.S.  Pat.  884,015,  April  7,  1908. 

The  cell  is  provided  with  an  upper  cathode  and  lower 
anode,  these  being  separated  by  a  diaphragm.  The 
electrolyte  is  circulated  throughout  the  cell,  passing 
away  at  an  outlet  below  the  cathode  and  entering  above 
the  anode.  A  separate  circulation  may  be  maintained 
within  the  cathode  chamber  and  multiple  vents  are 
provided  in  this  compartment  for  the  escape  of  the  evolved 
gases. — C.  A.  W. 

Electrolysis  of  fluid  salts  or  compounds.  H.  S.  Blackmore, 
Mount  Vernon,  N.Y.     U.S.  Pat.  884,124,  April  7, 1908. 

I>"  addition  to  the  electrolyte,  an  independent  liquid  is 
provided,  the  two  being  separated  from  each  other  by 
some  conducting  fluid  of  greater  density,  and  diffusion 
prevented  throughout  the  whole  by  permeable  partitions. 
The  liquids  may  be  arranged  in  a  series  of  successive 
divisions,  but  in  any  case  the  current  is  arranged  to  pass 
through  the  electrolyte  and  the  independent  bodies  of 
fluid— C.  A.  W. 

ing  materials  ;     [Electrolytic]  Process  of  .     G.  F. 

Brindley,  Niagara  Falls,  Assignor  to  The  Roessler  and 
Hasslacher  Chemical  Co.,  Xew  York.  U.S.  Pat. 
884,563,  April  14,  1908. 

See  Fr.  Pat.  366,523  of  1906  ;  this  J.,  1906, 1053.— T.  F.  B. 

Electrode  for  reversible  galvanic  batteries.  E.  W.  Jungner, 
Kneippbaden,  Assignor  to  Xya  Ackumulator  Aktie- 
bolaget  Jungner,  Stockholm.  U.S.  Pat.  884,930, 
April  14,   1908. 

See  Eng.  Pat.  21,402  of  1904  ;  this  J.,  1905,  94.— T.  F.  B. 


Conductors  for  electricity  in  the  cold;    Production  of 

from  conductors  of  the  second  class.     E.   von  Seemen. 
Fr.  Pat,  384,105,  Nov.  18,  1907. 

Conductors  belonging  to  Nernst's  second  class,  for 
instance : — silica,  alumina,  magnesia,  lime,  etc.,  are 
mixed  with  a  suitable  proportion  of  a  metallic  oxide  and 
melted  in  an  electric  furnace.  If  the  metallic  oxide  is 
liable  to  be  reduced  to  metal  at  the  temperature  necessary 
for  fusion,  it  is  either  mixed  with  an  oxygen  carrier  such 
is  nitre,  or  a  current  of  air  or  oxygen  is  passed  through  the 
furnace— W.  H.  C. 

Active  mass  of  accumidators  ;  Agglutinating  material  for 
consolidating  the .  Q.  Marino  and  E.  W.  Barton- 
Wright.  Fr.  Pat.  384,295,  Nov.  23,  1907.  Under  Int. 
Conv.,  Nov.  29,  1906. 

To  castor  oil  is  added  5  to  6  per  cent,  of  its  weight  of 

!    finely-divided  litharge  and  3  to  4  per  cent,  of  manganese 

'    dioxide,    the    mixture    being    boiled    and    then    allowed 

j    to  clarify.     The   oil   is   separated   from   the   powder   by 

)    decantation,  and  is  then  dissolved  in  benzene  or  alcohol,. 

the  solution  being  mixed  with  a  fresh  quantity  of  litharge, 

in  the  proportion  of  10  per  cent,  of  oil  and  90  per  cent,  of 

litharge.     Sulphuric    acid,    containing   one   part   of   acid 

j    to  six  parts  of  water,  is  then  added  in  order  to  form  a 

I   paste. — B.  N. 

j    Metal  filaments  from  colloidal  metals.     Eng.  Pat.  20,372. 
-See  II. 

Incandescence  filaments,  etc.     Fr.  Pats.  384,413,  384,414, 
and  384,421.     -See  II. 

(B. )— ELECTRO-METALLURGY. 

Copper  sulphate  solutions  ;     Use  of  sulphur  dioxide  from 

furnace  gases  in  the  electroli/sis  of .     K.  Reinartz. 

Metallurgie,  1908,  5,  202—205. 

!    In    electrolysing    (with    insoluble    anodes)    crude   copper 
i    sulphate  solutions  containing  iron,  such  as  are  obtained 
by  leaching  roasted  ores,  the  current  efficiency  is  greatly 
improved   if   sulphur   dioxide   is   passed   into   the   liquid 
at  the  anode.     In  the  author's  experiments,  three  com- 
!    partments    of    triangular    section    were    formed    at    the 
1    bottom  of  the  depositing  vat  by  means  of  six  inclined 
j    perforated  lead  plates,   which  served  as  anodes.     From 
,    the  apex  of  each  of  these  compartments  a  perforated 
j    lead  plate  coated  with  acid-proof  paint  extended  vertically 
,    upwards,  dividing  the  interior  of  the  vat  into  four  addi- 
tional large  compartments,  in  the  centre  two  of  which 
|    two    copper    drums    revolved.     These    constituted    the 
I    cathodes.     The    three    lower    compartments    were    filled 
I    with  coarse  sand,  and  traversed  by  a  mixture  of  95  per 
I    cent,  of  air  and  5  of  sulphur  dioxide  at  such  a  pressure 
\    that  the  gases  did  not  bubble  upwards  through  the  liquid. 
j    With  a  current  of  5  amperes  at  2  volts  a  current  efficiency 
I    of   90  to    100   per   cent,    was   obtained   at   the   cathode 
|    (deposition  of  copper),  the  efficiency  at  the  anode  (for- 
mation   of    sulphuric    acid)    being    65    per    cent.     When 
J    solutions  free  from  iron  were  used,  the  efficiency  at  the 
anode   dropped   to    60   per   cent.     Using   solutions   con- 
I    taining   iron,    but   without   leading   in    sulphur   dioxide, . 
the  efficiency  at  the  cathode  was  26  per  cent. — A.  G.  L. 

Patents. 

Electrodeposition  of  metal  on  hollow  articles.  E.  Friedheim. 
Paris.  Eng.  Pat.  7563,  March  30,  1907.  Under  Int. 
Conv.,  March  30,  1906. 

See  Fr.    Pat.    364,736  of    1906  and   Addition  thereto ; 
this  J.,  1906,  994,  and  1907,  1018.— T.  F.  B. 

Metals ;      Eh ctr opiating .     H.     Schmidt,     Cologne. 

Eng.  Pat.   18,480,  Aug.   15,  1907.      Under  Int.  Conv. 

Sept.  5,  1906. 
A  "  poeeless  "  deposit  is  produced  by  first  giving  the 
metal  article  a  coating  of  a  metal  or  alloy  which  melts 
at  a  lower  temperature  than  the  desired  outer  layer. 
The  latter  is  next  deposited  electrolytically  and  the 
inner  coating  is  then  melted. — B.  N. 
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Metals ;      Apparatus    for    the    dectrodeposition    of . 

S.  O.  Cowper-Coles,  London.     Eng.  Pat.  25,126,  Nov.  12, 

1907. 
The  electrolyte  is  supplied  to  a  central  chamber  and 
passes  through  perforations  in  the  walls,  issuing  in  the 
form  of  jets  which  impinge  on  the  surface  of  the  cathodes. 
The  anodes  are  in  the  form  of  strips,  between  which  the 
electrolyte  is  sprayed  on  to  the  cathodes.  The  latter, 
which  are  arranged  adjacent  to  the  anodes,  have  an 
*'  up-and-down  and  to-and-fro "  movement  imparted 
to  them  by  means  of  eccentrics. — B.  N. 

Manganese  silicide  ;    Producing [electrically].     E.  F. 

Price,  Niagara  Falls,  N.Y.,  Assignor  to  Central  Trust 
Co.,  New  York.  U.S.  Pat.  882,582,  March  24,  1908. 
The  charge,  containing  compounds  of  manganese  and 
silicon  together  with  carbon,  is  smelted  by  passing  an 
electric  current  through  the  mass,  the  current  or  energy 
density  being  increased  to  a  point  where  reduction  is 
effected.— B.  N. 

Tin  ;     [Electrolytic]   Cyclic  process  of  recovering  metallic 

_'__      p    von    Kiigelgen,    Holcombs   Rock,    Va.,    and 

G.  0.  Seward,  New  York.     U.S.  Pat.  883,139,  March  24, 

1908. 

A  charge  of  the  tin-bearing  material  is  treated  with  an 

anhydrous  "  selective  "  solvent  of  tin,  such  as  chlorine, 

in   order   to  produce   stannic   chloride.     This  compound 

is  hydrated,  and  decomposed  electrolytically  into  metallic 

tin  and  an  acid  radical,  the  latter  being  dried  and  again 

used  for  treating  another  charge  of  the  material.— B.  N. 

Tin  ;     Electrolytic   production  of   pure .     A.    J.    M. 

Thirot,  Bourges,  Assignor  to  L.  A.  Mage,  Avignon, 
France.     U.S.  Pat.  883,589,  March  31,  1908. 

See  Fr.  Pat.  364,589  of  1906  ;  this  J.,  1906,  892.— T.  F.  B. 

Electrode   for    recovery   of   metals   by   electrolysis.     S.    B. 

Christy,  Berkeley,  Cal.     U.S.  Pat.  883,170,  March  31, 

1908. 
Compound  electrodes  are  made  of  some  pervious  con- 
ducting material,  such  as  powdered  charcoal,  treated 
in  a  suitable  manner  and  arranged  in  a  box  of  some 
non-conducting  substance  with  permeable  sides,  so 
as  to  permit  a  free  circulation  of  the  liquid  throughout 
the  system.  These  electrodes  are  arranged  at  suitable 
intervals  between  an  ordinary  anode  and  cathode  in 
•such  a  way  that,  on  passing  the  current,  their  alternate 
faces  will  be  negatively  or  positively  electrified,  that  face 
nearest  the  anode  being  negatively  charged.— C.  A.  W. 

Copper  ;    Electrometallurgical  process  for  extracting 

from  its  ores.  L.  Jumau,  Paris.  U.S.  Pat.  883,961, 
April  7,  1908. 

See  Addition  of  Julv  11,  1906,  to  Fr.  Pat.  359,913  of  1905  ; 

this  J.,  1907,  24.— T.  F.  B. 

Iron;  Electrodeposition   of .     S.    O.    Cowper-Cowles, 

London.     U.S.  Pat.  884,075,  April  7,  1908. 

See  Eng.  Pat.  28,897  of  1906  ;  this  J.,  1907,  699.— T.  F.  B. 

XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

'Oils  ;  Japanese  vegetable .     M.   Tsujimoto.    J.    Coll. 

Engineering,  Imp.  University,  Tokio,  1908,  4,  75—88. 
Tsubaki  oil  is  obtained  from  the  seeds  of  the  tsubaki 
tree  (Thea  japonira).  which  »rows  to  a  height  of  10  to 
20  feet,  notably  in  the  island  of  Id/.u.  The  kernels 
examined  contained  64-33  to  66-42  |..-r  cent,  of  oil.  4-24 
to  5-58  per  cent,  of  moisture,  and  1*60  to  1-75  per  cent. 
of  ash.  The  commercial  oil  ranges  from  yellow  to  reddish- 
y©flOW  in  colour,  and  has  a  rancid  odour.  hut  the  cold- 
drawn  oil  from  fresh  seeds  has  a  pale  yellow  clour,  and 
a    pleasant     taste.    ;,nd     little    odour.       [t    is    a     non-dry  uiL' 

oil  closely  resembling  "live  oil  in  its  properties,  but 
differing  in  the  fact  that  it  does  not  begin  to  solidify 
until  cooled  to  in  C.  It  yields  a  hard  elaidin,  does 
not  form   bromides   insoluble   in   other  on    brommating 


either  the  oil  or  its  fatty  acids,  and  from  the  results 
of  Hazura's  oxidation  test  appears  to  consist  solely  of 
olein.  Twelve  samples,  including  some  extracted  in  the 
laboratory,  gave  the  following  results  : — Sp.  gr.  at  15-5°  C, 
0-9159  to  0-9166  ;  acid  value,  1-63  to  8-84  ;  saponification 
value,  189-9  to  192-6 ;  iodine  value  (Wijs),  80-07  to 
81-32;  refractive  index  at  20°  C,  14679  to  1-4691; 
Hehner  value  (two  samples),  95-3,  95-6  ;  and  Reichert- 
Meissl  value  (two  samples),  0-48,  0-53.  Tsubaki  oil 
is  chiefly  used  as  a  hair  oil  and  for  lubricating  delicate 
machinery.  Owing  to  its  high  price  it  is  largely 
adulterated,  usually  with  rape,  cottonseed,  bean,  and 
arachis  oils.  Bieber's  reagent  (a  mixture  in  equal  parts 
by  weight  of  water,  fuming  nitric  acid  and  concentrated 
sulphuric  acid)  affords  a  test  of  purity.  When  7  c.c. 
of  the  reagent  are  added  to  2  c.c.  of  the  oil,  a  green 
coloration  is  produced  at  the  zone  of  contact,  and  when 
shaken,  the  liquid  becomes  bluish-green,  changing  to 
yellowish  and  finally,  after  standing  for  some  hours, 
to  greenish-yellow.  In  the  case  of  adulterated  oils  the 
green  coloration  is  not  of  a  bluish  shade,  and,  on  standing, 
a  reddish  tint  is  developed. 

Sasanqua  oil  is  obtained  from  the  seeds  of  Thea  sasanqua, 
a  plant  resembling  tsubaki.  The  kernels  of  the  seeds 
yielded  58-1  to  59-39  per  cent,  of  a  pale  vellow  oil  having 
the  following  values  :— Sp.  gr.  at  15°  C^O^ieS— 0-9188  ; 
acid  value,  0-36 — 6-78  ;  saponification  value,  193-36 — 
193-9;  iodine  value,  81-67 — 82-31  ;  refractive  index  at 
20°  C,  1-4691  ;  Hehner  value,  96-35  ;  and  Reichert-Meissl 
value,  1-17.  The  oil  became  turbid  at— 5°  O,  and  solidi- 
fied at  — 9°  C.  It  yielded  a  hard  mass  in  the  elaidin  test, 
and  was  found  to  consist  chiefly  of  olein.  It  is  used 
principally  as  a  hair  oil  and  as  a  substitute  for  tsubaki 
oil,  from  which,  however,  it  may  be  distinguished  by  the 
fact  that  when  tested  with  Bieber's  reagent  it  gives  a 
yellowish -green  colour  changing,  after  24  hours,  to 
orange  yellow. 

Kaya  oil  is  expressed  from  the  seeds  of  Torreya  nucifcra, 
a  plant  growing  in  the  mountainous  districts  of  Japan.  The 
kernels  contain  about  51  per  cent,  of  a  light  yellow  oil 
with  a  faint  odour  and  mild  taste.  When  heated  in  a 
thin  layer  for  three  hours  at  100°  O,  it  dries,  forming 
an  elastic  film,  but  its  drying  capacity  is  inferior  to  that 
of  linseed  oil.  It  can  be  cooled  to  — 20°C.  without  becoming 
turbid,  and  does  not  yield  a  solid  mass  in  the  elaidin 
test,  or  any  precipitate  in  the  hexabromide  test.  The 
following  results  were  obtained : — Sp.  gr.  at  15°  C, 
0-9233—0-9244;  acid  value,  1-48—12-66;  saponification 
value,  187-95—188-38  ;  refractive  index  at  20°  C,  1-4760 
— 1-4757  ;  Hehner  value,  95-7  ;  and  Reichert-Meissl 
value,  0-93.  The  mixed  fatty  acids  yielded  linolic 
tetrabromide  (m.  pt.  114°  O).  Kaya  oil  is  used  as  an 
edible  oil,  for  burning,  in  the  manufacture  of  oil-papers, 
as  an  insecticide,  etc.,  and  is  suitable  for  the  manufacture 
of  paints  and  varnishes. 

lnukaya  oil  from  the  seed?  of  an  evergreen  plant 
Cephalotaxus  drupacea  (Taxacece)  is  a  light  yellow  liquid 
with  a  slightly  resinous  odour.  A  cold-drawn  sample 
from  seed  kernels  containing  67  per  cent,  of  oil  did  not 
solidify  at  —15°  C.  It  dried  in  four  hours  at  100°  C. 
and  gave  the  following  values : — Sp.  gr.  at  15-5°  C, 
0-9250  ;  saponification  value,  188-54  ;  iodine  value  (Wijs) 
130-33  ;  and  refractive  index  at  20°  C,  1-4760.  This  oil 
could  be  used  for  the  same  purposes  as  kaya  oil,  though 
its  odour  might  prevent  its  being  used  for  food. 

Kuau  oil  is  contained  in  the  fruit  of  the  camphor- 
yielding  tree,   Cinnamonum   camphora   Nees  (Lauracca) 

and   may   be  extracted    by   powdering  and   expressing  the 

fruit  at  a  Bomewhat  high  temperature.  The  oil  is  a  white 
crystalline  mass  with  an  odour  recalling  that  of  coooannt 
oil.  A  sample  gave  the  following  results:— Sp.  px.  at 
25°  C,  0-9267  i  at  100  C.,  0-8760 ;  m.  pt.,  22-8  C. ; 
.- 1 -  i ■  1  value,  4-70;  saponification  value,  283-76;  iodine 
value  (Wijs),  4-49;  refractive  index  at  25°  C,  L-4517 i 
Reicherl  lueissl  value,  0-53;  Fatty  acids : — Sp.  gi 
luu  C.,  0-8412;  m.  pt..  21°  C.  ;  neutralisation  value, 
292-83;  mean  molecular  weight,  191-57;  and  iodine 
value,  5-07.  The  nigh  saponification  value  and  low 
Reichert-Meissl  value  point  to  the  presence  of  laurin  as 
ilc  ohief  constituent.  The  oil  could  probably  he  used 
lor  the   same    purposes  as  cinoanut    oil. 
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Inukusu  oil  is  obtained  from  the  fruit  of  the  tree. 
ihis  Thunbergii,  belonging  to  the  Lauracecs.  It  i*  a 
brown i*h-yollow  liquid  whieh  yields  crystalline  deposits 
when  chilled.  A  sample  gave  the  following  results  : — Sp.  gr. 
•  C,  0*9347  :  acid  value.  10-31  ;  saponification  value. 
241*39;  iodine  value  (Wijs)  66*08;  refractive  index  at 
25°  C,  1-4646:  and  Reichert-Meissl  value.  2-05.  The 
oil  resembles  kusu  oil.  but  its  lower  saponification  value 
and  higher  iodine  value  indicate  the  presence  of  glycerides 
of  higher  unsaturated  fatty  acids. — C.  A.  M. 

Chrysalis    oil  ;     Composition    of .       M.    Tsujimoto. 

J.  Coll.  Ensineerino;.  Imp.  University,  Tokyo,  1908,  4, 
63—74.  (>See  also  this  J.,  1907,  24,  622). 
The  chrysalis  waste  was  formerly  used  as  a  fertiliser 
or  as  fish-bait,  but  is  now  used  as  a  raw  material  for  oil 
throughout  the  silk-producing  districts  of  Nagano  and 
other  parts  of  Japan.  The  oil,  obtained  by  steaming 
the  dried  powdered  substance  and  expressing  it  in  a 
screw  or  wedge  press,  is  used  in  the  manufacture  of  soap, 
whilst  the  press-cake  is  a  valued  fertiliser.  The  chrysalis 
waste  examined  b}T  the  author  contained  5-48  per  cent. 
of  moisture,  2(5-26  per  cent,  of  oil,  and  3-77  per  cent,  of 
ash.  The  oil  was  a  yellowish-red  liquid  with  unpleasant 
odour.  It  solidified  at  0°  C,  and  gave  analytical  values 
differing  considerably  from  those  observed  by  Lewkowitsch 
(this  J.,  1907,  24):— Sp.  gr.  at  15-5°  C,  0-9280;  acid 
value,  18-68 ;  saponification  value,  194-12 ;  iodine 
value  (Wijs),  131-96;  Hehner  value,  94-5;  Reichert- 
Meis<l  value,  3-38 ;  true  acetyl  value  (Lewkowitsch) 
19-72  :  refractive  index  at  20°  C,  1-4757.  Fatty  acids  : — 
Sp.  gr.  at  100°/15-5°  C,  0-8513 ;  m.  pt.,  36-5°  C.  ; 
solidification  point,  27° — 28°  C.  ;  neutralisation  value, 
199-34;  mean  molecular  weight,  281-43;  iodine  value, 
135-83  ;  unsaturated  acids  (iodine  value,  178-73),  75  per 
cent.  ;  and  m.  pt.  of  saturated  acids,  57°  C.  The 
unsaponifiable  matter  (1-63  per  cent.)  was  found  to  consist 
in  the  main  of  phytosterol  (m.  pt.,  143-5°  C),  (not 
cholesterol  as  in  the  oil  examined  by  Lewkowitsch,  this 
J..  1907,  622),  together  with  a  wax-like  substance 
melting  below  100°  C.  and  probably  identical  with  the 
hydrocarbon  described  by  Lewkowitsch.  The  oil 
contained  9-42  per  cent,  of  glycerol,  and  the  unsaturated 
fatty  acids  consisted  of  oleic,  linolenic  and  isolinolenic 
acids  and  perhaps  some  isomerides  of  linolic  acid.  From 
the  amount  of  hexa bromide  obtained  it  was  calculated  that 
the  linolenic  acid  constituted  4-38  per  cent,  of  the  mixed 
fatty  acids.  The  fatty  acids  yielded  no  insoluble  tetra- 
bromide,  but  several  tetrahydroxy  acids  were  obtained 
by  Hazura's  oxidation  method.  Palmitic  acid  was 
identified  among  the  solid  fatty  acids,  but  no  stearic 
acid  was  found. — C.  A.  M. 

Fat    and    unsaponifiable    matter    in    animal    substances ; 

Xew    process    for    the    determination    of ,    and    a 

criticism  of  some  of  the  present  methods.  M.  Kumagawa 
and  K.  Suto.  Biochem.  Zeits.,  1908,  8,  212—347. 
A  comprehensive  paper,  including  a  bibliography,  the 
subject -matter  being  classified  under  the  following 
headings: — (1),  Comparative  investigation  of  different 
extraction  agents ;  (2),  nature  of  the  ether  extract ; 
(3),  detection  and  determination  of  the  residual  fat  in 
the  flesh  residue  after  extraction  with  alcohol ;  (4),  direct 
saponification  of  the  "  flesh  powder  "  ;  (5),  comparative 
investigation  of  direct  saponification  with  the  present 
methods  for  the  determination  of  fat ;  (6),  determination 
of  cholesterol  and  other  unsaponifiable  substances ; 
(7),  elementary  composition  of  the  fatty  acids  prepared 
by  the  authors'  method  ;  (8),  description  of  the  authors' 
method ;  (9),  basis  and  justification  of  the  authors' 
saponification  method  for  the  determination  of  fat. 
The  method  is  as  follows  : — From  2  to  5  grms.  of  the 
material  are  boiled  on  the  water-bath  with  25  c.c.  of 
5-A'  sodium  hydroxide  solution  for  two  hours,  during 
which  the  mixture  is  stirred  occasionally  with  a  glass 
rod.  The  whole  is  then  transferred,  whilst  still  hot, 
to  a  stoppered  separating  funnel,  and  the  containing 
1  washed  two  or  three  times  with  5  c.c.  of  warm 
r.  The  solution  is  next  acidified  with  30  c.c.  of 
20  per  cent,  of  hydrochloric  acid  after  being  cooled 
to  40" — 50°  C.  ;  20  c.c.  of  the  acid  are  first  added,  and 
after    thorough    agitation    and    cooling,    the    remainder 


introduced.  After  again  cooling.  70 — 100  c.c.  of  ether 
are  added,  and  the  whole  well  shaken.  The  clear  aqueous 
layer  is  run  off,  and  the  brown  ethereal  solution  transferred 
to  a  beaker,  the  separating  funnel  being  rinsed  twice 
with  5 — 10  c.c.  of  ether.  The  residue  in  the  separator 
is  now  dissolved  in  5  c.c.  of  AT/i  sodium  hydroxide 
solution,  well  shaken  with  30 — 50  c.c.  of  ether,  and 
the  acid  aqueous  solution  from  the  first  separation 
added.  After  shaking,  the  ethereal  solution  is  separated, 
mixed  with  that  obtained  previously,  and  the  whole 
evaporated.  The  residue  is  re-dissolved  in  ether,  the 
solution  filtered  through  asbestos,  and  again  evaporated. 
The  residue  is  dried  at  50°  C,  extracted  with  petroleum 
ether,  and  the  extract  filtered  through  asbestos  and 
evaporated  to  dryness,  the  residue  being  dried  at  50°  C. 
For  the  determination  of  the  unsaponifiable  matter, 
including  cholesterol,  the  mixture  of  fatty  acids,  etc., 
prepared  as  described  above,  is  dissolved  in  50 — 70  c.c. 
of  petroleum  ether,  and  the  solution  shaken  well  with 
30 — 40  times  its  volume  of  a  N/5  solution  of  potassium 
hydroxide  in  absolute  alcohol.  A  volume  of  water  equal 
to  that  of  the  alkali  is  now  added,  and  the  whole  shaken 
once  or  twice.  The  petroleum  ether  solution  of  the 
unsaponifiable  matter  is  separated  from  the  aqueous 
alcoholic  layer,  and  the  latter  washed  with  30 — 40  c.c. 
of  petroleum  ether.  The  mixed  petroleum  ether  solutions 
are  evaporated,  the  residue  dissolved  in  a  small  quantity 
of  alcohol,  treated  with  0-5—1  c.c.  of  N/10  alcoholic 
sodium  hydroxide,  and  evaporated  to  dryness.  The 
residue  is  dried  for  15—30  minutes  at  100°  C,  extracted 
with  petroleum  ether,  the  solution  filtered  through 
asbestos,  and  evaporated,  and  the  residue  dried  at  100°  C. 

—A.  S. 

Patents. 

Fatty   or   waxy  bodies  ;    Treatment  of to   facilitate 

saponification  with  alkalis,  and  apparatus  therefor. 
C.  Mason  and  F.  G.  Geldart,  Chiswick,  and  P.  J.  Fryer, 
London.  Eng.  Pat.  7561,  March  28,  1907. 
The  fat  or  wax  is  made  to  pass  successively  through  a 
series  of  vessels  or  chambers  connected  by  narrow  openings, 
and  is  subjected  at  the  moment  of  issuing  from  these 
openings  to  the  action  of  fine  jets  of  steam  under  pressure. 
In  the  special  apparatus  claimed  for  carrying  out  this 
process,  a  vessel  is  divided  into  a  series  of  chambers  by 
means  of  conical  truncated  partitions,  whilst  a  steam 
pipe  passes  through  the  centre,  leaving  small  annular 
openings  between  itself  and  the  partitions,  so  that  the 
fatty  substances  can  fall  from  chamber  to  chamber  and 
meet  the  steam  under  pressure  which  issues  from 
perforations  in  the  pipe  immediately  below  each  annular 
opening.  The  product  leaving  the  apparatus  passes 
into  a  boiling  solution  of  alkali,  and  immediate  combination 
takes  place. — C.  A.  M. 

Compounds    of    ammonia    and    the    higher    fatty    acids ; 

Application  or  utilisation  of for  candle  making 

and    for    other    illuminating    and    heating    purposes. 

C.   F.    Boehringer   und   Soehne,   Mannheim,   Germany. 

Eng.  Pat.  23,796,   Oct.  28,   1907.     Under  Int.  Conv., 

Nov.  13,  1906. 
See  Fr.  Pat.  383,531  of  1907;  this  J.,  1908,  326.— T.  F.  B. 

Fatty   compounds ;     Process   for   preparing    stable,    clear 

solutions  of  certain .      Kalle  und  Co.,  A.-G.     Fr. 

Pat.  384,712,  Dec.  6,  1907.  Under  Int.  Conv.,  April  16, 
1907. 

See  Eng.  Pat.  27,383  of  1907  ;  this  J.,  1908,  420— T.  F.  B. 

Soap ;     Process    for    the    manufacture    of   floating . 

A.    Stohr,    Harthau,    Germany.     U.S.    Pat,    883,360, 

March  31,  1908. 
See  Eng.  Pat.  13,451  of  1904  ;  this  J.,  1904,  871.— T.  F.  B. 

Beeswax ;     Process     of     bleaching .        A.     Miiller- 

Jacobs,  Huntingdon,  N.Y.,  Assignor  to  C.  Miiller- 
Jacobs,  Huntingdon,  and  E.  Weingartner,  Englewood, 
N.J.  U.S.  Pat.  883,661,  March  31,  1908. 
The  beeswax  is  mixed  with  fullers'  earth  and  heated  to 
a  temperature  between  130°  and  170°  C.  ;  or  the  beeswax 
may  be  first  heated  to  130°  C,  the  fullers'  earth  added, 
and  the  temperature  raised  to  about  170°  C. — C.  A.  M. 
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(A.)— PIGMENTS,     PAINTS. 

Patents. 

Lithopone  ;    N  on-darkening ,  and  process  of  making 

the  same.  I.  P.  Lihrae.  Assignor  to  the  Grasselli 
Chemical  Co.,  Cleveland,  Ohio.  U.S.  Pat.  883,142, 
March  24,   1908. 

Commercial  barium  sulphide  and  zinc  sulphate  are 
mixed  in  solution,  so  as  to  form  barium  sulphate  and 
zinc  sulphide.  The  product  is  heated  in  a  muffle,  and 
a  soluble  nitrate  is  added,  in  quantity  corresponding 
to  the  reacting  or  darkening  impurities,  in  order  to  prevent 
reaction  amongst  them. — B.  N. 

(1)  and  (5).  Paint  compound.  (2),  (6),  (8).  Paint  com- 
pound and  process  of  making  the  same.  (3),  (7),  (9),  (10). 
[Paint]  Oil.  (4).  Pigment  compound  and  process  of 
making  the  same.  W.  N.  Blakeman,  jun.,  New  York. 
U.S.  Pats.  883,513—883,522,   March  31,  1908. 

A  fatty  oil  is  hydrated  in  several  ways,  (a)  By  exposure 
in  shallow  vessels  with  broad  surfaces,  to  the  action  of 
air  and  light  until  sufficiently  aerated,  which  may  require 
several  months,  the  time  depending  on  climatic  con- 
ditions. To  test  the  oil,  the  film  test  may  be  resorted  to  : 
When  100  parts  of  the  oil  are  ground  with  240  parts  of 
either  lead  sulphate  or  "  sublimed  lead,"  with  the  usual 
quantity  of  commercial  liquid  drier,  and,  being  spread  as  a 
paint,  it  follows  the  brush  in  a  smooth,  homogeneous,  and 
uniform  film,  does  not  run,  or  crack,  and  dries  in  from 
3 — 5  hours,  then  the  oil  may  be  deemed  in  a  satisfactory 
state  for  use  as  a  vehicle  for  the  pigment  employed,  and 
the  hydration  process  may  be  arrested.  Other  ways  of 
hydrating  are  given  : — (b)  The  oil  may  be  placed  in  thin 
layers,  over  the  surface  of  a  body  of  water.  This  vaporous 
atmosphere  will  shorten  the  process  to  a  few  weeks,  (c) 
The  oil  may  be  placed  in  vessels  with  broad  surfaces,  and 
with  1/25  to  1/20  of  1  per  cent,  of  pure  water  distributed 
on  the  bottom  ;  the  vessels  are  exposed  to  light,  and  the 
oil  agitated  at  intervals,  till  the  water  has  been  absorbed 
and  combined  with  the  oil.  The  process  is  shortened 
from  a  few  weeks  to  6  or  8  days,  by  exposure  to  sunlight. 
(d)  The  oil  is  heated  to  about  1406  F.  with  from  1/25  — 
1/20  of  1  per  cent,  of  pure  water.  (e)  The  oil  may  be  first 
oxidised  by  heating  the  raw  oil  on  ''  oxidisers,"  or  by 
submitting  it,  with  heat,  to  the  action  of  pure  oxygen 
under  pressure  ;  or  by  passing  through  it,  whilst  heated, 
well-dried  air  ;  or  by  adding  to  it  a  percentage  of  highly 
oxidised,  or  "  boiled  "  oil  of  commerce.  After  oxidising, 
the  oil  may  then  be  hydrated  in  any  of  the  ways  already 
described.  After  hydration  the  oil  may  be  immediately 
used  as  a  vehicle,  but  is  best  after  "  ageing  "  or  "  stand- 
ing "  for  a  few  days.  ( 1 ).  A  pigment  deficient  in  spreading 
power  is  incorporated  with  a  fatty  oil  which  has  thus  been 
"  hydrated."  (2).  A  fatty  oil  is  mixed  with  a  "  hydrated  " 
fatty  substance,  such  as  hydrated  tung  oil,  and  the  mixture 
incorporated  with  a  pigment  which  contains  no  hydroxyl 
and  is  deficient  in  covering  power.  (3).  A  compound  or 
mixture  of  a  drying  fatty  oil  with  a  "  hydrated  "  fatty 
substance,  such  as  "  hydrated  "  tung  oil.  (4).  A  pigment 
deficient  in  covering  power  is  ground  into  a  paste  with  a 
fatty  liquid  previously  hydrated,  an  attenuating  oil  being 
added  if  desired.  (5).  A  pigment  deficient  in  covering 
power  is  incorporated  with  an  oil  (e.g.,  linseed  oil)  which 
tuts  been  made  rancid.  (<>).  A  pigment  containing  no 
hydroxyl  and  deficient  in  covering  power  is  incorporated 
with  a  m ixt  me  of  a  fatty  oil.  such  as  linseed  oil,  with  a 
"hydrated  or  rancid  "  oil.  (7).  A  mixture  or  compound 
of  ;i  drying  fatty  oil  with  linseed  oil  which  has  been  made 
rancid,  (s).  A  pigment  containing  no  hydroxyl  and 
deficient  in  covering  power  is  ground  into  a  paste  with  a 
fatty  substance  previously  rendered  rancid,  an  addition 
of  an  attenuating  oil  being  made  if  desired,     (it).  Claim  is 

made  for  the  use  of  tung  oil  containing  water  in  chemical 

combination,  or  for  a   mixture  of    •hydrated"  tung  oil 

with  another  oil  (which  may  also  lie  hydrated)  with  or 
without  the  addition  of  a  drier.      (In).   The  oil  consists  of 


tung  oil  "  hydrated  "  and  rendered  rancid,  or  of  a  mixture 
thereof  with  another  oil  (which  may  also  be  hydrated) 
with  or  without  the  addition  of  a  drier. — C.  A.  M. 


(B.)— RESINS,    VARNISHES. 

Copals ;      Manila    and    Pontianak .     G.    Coffignier. 

Bull.  Soc.  Chim..  1908,  3,  453—459. 

Manila  copal  occurs  in  three  forms  ;  hard,  semi- hard, 
and  friable.  The  two  extreme  types  have  been  examined. 
Hard  Manila  copal  is  met  with  in  large  pieces,  varying  in 
I  colour  from  dull  white  to  red  or  brown  ;  it  is  very  brittle 
■  and  has  a  very  bright  fracture.  Some  pieces  are  milky 
in  the  centre  ;  the  odour  is  aromatic.  A  specimen  of 
the  white  variety  had  the  sp.  gr.  1-065  at  17°  C.  ;  acid 
[  value,  72-80 ;  saponification  value,  87.  It  melted  at 
[  190°  C.,  softening  at  80°  C.  These  figures  vary  con- 
siderably from  those  found  by  other  workers,  with 
different  specimens.  Friable  Manila  copal  occurs  in 
I  mammilated  pieces  varying  in  colour  from  white  to  brown  ; 
it  is  brittle  and  the  fracture  is  fairly  brilliant,  and  fre- 
quently moist ;  the  odour  is  aromatic  ;  sp.  gr.  1  -060 
at  17°  C.  ;  acid  value,  145-2 ;  saponification  value, 
185-1.  It  melts  at  120°  C,  softening  at  45°  C.  Pontianak 
copal  has  only  been  used  during  the  last  few  years.  It 
forms  bulky  pieces,  generally  transparent,  sometimes 
milky  ;  the  colour  ranges  from  bright  yellow  to  reddish- 
brown  ;  the  fracture  is  slightly  brilliant,  sometimes 
moist.  It  powders  easily.  The  odour  is  aromatic, 
resembling  that  of  elemi.  Sp.  gr.  1-037  at  16°  C.  ;  acid 
value,  134-3 ;  saponification  value,  186-5.  It  melts  at 
135°  C,  softening  at  55°  C.  The  action  of  ordinary 
solvents  is  summarised  as  follows,  the  figures  given 
indicating  the  percentage  of  insoluble  resin. 


Hard 

Friable 

Pontianak 

Solvent. 

Manila  copal. 

Manila  copal. 

copal. 

55-90 

soluble 

soluble 

Methyl  alcohol  .... 

64-60 

7-30 

1350 

soluble 

soluble 

soluble 

Ether 

58-50 

28.70 

46-00 

Chloroform    

36-70 

5240 

50-30 

Benzene 

63  90 

5790 

63-00 

Acetone 

5200 

soluble 

soluble 

Oil  of  turpentine  . . 

73-20 

64-10 

66-40 

Benza'.dehyde 

1-10 

1-70 

soluble 

soluble 

soluble 

soluble 

Amvl  acetate 

soluble 

soluble 

soluble 

Carbon  tetrachloride 

69-00 

6200 

6190 

In  general  properties,  Pontianak  copal  closely  approaches 
the  friable  Manila  resin,  except  in  the  degree  of  solubility 
in  ether,  and  in  methyl  alcohol. — J.  0.  B. 

Japanese    lacquer.     K.    Miyama.     J.    Coll.    Engineering, 

Imp.  University,  Tokyo.  1908,  4,  89—110. 
Japanese  lacquer,  Urushi,  is  the  milky  juice  that  exudes 
from  the  trunk  of  the  lacquer  tree,  Rhus  vernicifcra. 
On  exposure  to  sunlight,  or  when  warmed,  it  loses  its 
moisture  and  becomes  a  brown  oily  liquid,  to  which  oils, 
pigments,  etc.,  are  added  to  form  the  finished  lacquer. 
The  author  finds  that  the  chief  constituent  of  the  crude 
lacquer  is  an  unsaturated  polyhydric  phenol,  C^H^o,, 
containing  at  least  two  hydroxyl  groupB  in  the  ortho- 
positions,  and  absorbing  8  atoms  of  halogen,  and  for 
this  substance  be  suggests  the  name  uruahiol.  Specimens 
of  lacquer  collected  from  the  same  tree  at  different  periods 
gave  the  following  results:  -Moisture,  17-si  to  27*62; 
urushiol,  64*14  t<>  77-63  :  gum,  2*62  to  7-57;  and  nitro- 
genous matter,  1-78 to 2*47  per  cent.   The  lacquer  collected 

during  the  summer  is  the  licst.  and  in  the  dried  state 
contains  94'B  per  cent,  of  urushiol.  Lacquers  imported 
from  China  and  India  contained  more  moisture,  less 
urushiol  (36*88  per  cent,  in  inferior  Chinese,  and  26*38 
per  cent,  in  medium  Indian),  and  more  gum  (23*5  and 
37*78  per  cent,  m  the  Chinese  and  Indian  samples  res- 
pectively). The  greater  the  proportion  <>f  urushiol 
the  better  the  quality  of  the  lacquer,  whilst  the  more 
gum  there  is,  the  poorer  the  quality.  The  nitrogenous 
matter  contains  an  oxidising  enzyme  essential  to  the 
drying  of  the  lacquer  at   low   temperatures.       The  drying 
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process    is    retarded    by    raising    the    temperature    above 
50~  (.'..  ami   is  suspended  at    TO"    to   80°  V.  ;     but   at    tem- 
peratures   above     100"  C,  drying    takes    place    without 
enzymie    action    in    4   to    5   hours,    at    IBfir  C.    within    30 
minutes,    and    at    ISO    V.    within    10    minutes.     Lacquer 
which  has  lost  the  drying  capacity  at  low  temperatures, 
and  urushiol.   which  does  not   dry   by  itself,  readily  dry 
above  100"  C.      The  only  change  that  takes  place  in  the 
composition    of    the    lacquer    in   drying   at    the    ordinary 
temperature  is  slow  absorption  of  oxygen,  finally  amount- 
ing to  5*75  per  cent,  increase  of  weight  on  the  original 
substance  ;     but  during  the  drying  at  a  high  temperature, 
partial  decomposition  occurs  in  addition  to  absorption  of 
oxygen.      Urushiol  may  be  dried  by  means  of  manganese 
peroxide,  barium  peroxide,  litharge,  magnesium  peroxide, 
manganese    hydroxide,    potassium    bichromate,    or    man- 
ganese rcsinate.     But   these  driers  rapidly   blacken  the 
lacquer    and    therefore   cannot    be   used    in   transparent 
preparations.     The   drying   is   injured    by   acids,    alkalis 
and   some  salts,   including  sodium  chloride  and  ferrous 
sulphate.     The    lacquer    is    turned    black    when    mixed 
with    metallic    powders,    with    the    exception    of    silver, 
aluminium,    gold,    and   platinum,    whilst   white   pigments 
become  black  when  mixed  with  it.     Most  organic  lakes 
are  also  completely  changed  by  it.     The  value  of  a  lacquer 
depends  upon   the  durability,   transparency,   lustre,   and 
smoothness  of  the  film  it  gives,  and  upon  the  time  of  drying 
and    viscosity    of    the    substance    itself.     The    following 
method  of  analysis  is  recommended  : — Moisture  :     About 
1  grin,  of  the  raw.  or  2  grms.  of  finished  lacquer,  filtered 
through  cotton,  are  dried  on  the  water-bath  until  trans- 
parent, and  then  in  the  hot-water  oven  for  30  minutes. 
Urushiol  is  detected  by  its  giving  in  very  dilute  solution 
a  green  coloration  with  ferric  chloride,  turning  red  on  the 
.  addition  of  sodium  carbonate.     With  barium  hydroxide 
it  gives  a  green  precipitate,  and  with  ammoniacal  silver 
nitrate  solution  yields  a  silver  mirror  in  the  cold.     The 
barium   salt   obtained  when  freshly-precipitated   barium 
urushiolate   is   immediately  thrown   into  a  large  volume 
of  water  is  almost  definite  in  composition,  BaC^H^gOs, 
though  the  fresh   precipitate  varies  in  composition,  the 
quantity  of  barium  hydroxide  absorbed  by  the  urushiol 
varying  with  the  strength  of  the  barium  solution.     For 
the  determination  of  the  urushiol,  the  lacquer,  free  from 
moisture,   is  dissolved  in   10  c.c.  to  20  c.c.   of  absolute 
alcohol  and  left  for   30  minutes  to   1  hour,  after  which 
the  liquid  is  filtered  through  a  weighed  filter,  and  the 
residue  washed  w^ith  absolute  alcohol.     The  filtrate  and 
washings  are  divided   into  two  parts,   in  one  of  which 
the    substances    soluble    in     alcohol     are     determined. 
In   the    other   the    urushiol   is   determined    by   titration 
with  N/1  barium  hydroxide  solution  with  phenolphthalein 
as    indicator,    one    grm.    of    urushiol    corresponding  to 
6-14    c.c.      The    reaction  approximates  to  that    in    the 
equation  :— C34H50O4  +  2Ba  (OH)2  =  C34H4604Ba2-|-2H20. 
Oils  :      The    difference    between    the    matter      soluble  in 
alcohol  and  the  urushiol  gives  the  quantity  of  oils.      Gun' 
arabic  is  determined   by  extracting  the  residue  on    the 
filter  with  boiling  water,  and  evaporating  the  solution, 
whilst  the  final  insoluble  residue  gives  the  amount  of 
nitrogenous    substances.     In    the    case    of    black    finished 
lacquer,  one  or  two  drops  of  N/2  hydrochloric  acid  are 
added  to  the  alcohol  used  in  the  determination  of  the 
substances  soluble  in  alcohol  to  assist  the  solution.     The 
substances  soluble  in  alcohol  are  washed,  first  with  hot 
water,    then    with   hot   sodium   carbonate   solution,    and 
again*  with  hot  water,  and  redissolved  in  alcohol. — C.A.M. 

Rosin  oil ;     Contribution  to  the  knowledge  of .     W. 

Schultze.     Annalen,  1908,  359,  129—144. 

10,000  kilos,  of  American  colophony  were  subjected 
to  destructive  distillation,  the  following  products  being 
obtained  : — "  crude  rosin  spirit "  (sp.  gr.  up  to  0-940), 
5  per  cent.  ;  "  light  oil  "  (sp.  gr.  up  to  0-960),  10  ;  "  crude 
oil  "  (sp.  gr.  0-960—0-990),  60  ;  "  heavy  oil  "  ("  Brandol")' 
(sp.  gr.  0-990— 1*000),  5;  and  coke,  2-5  per  cent.  The 
"  crude  oil  "  fraction  was  re-distilled,  the  following 
portions  being  collected  : — "  light  rosin  spirit  "  (sp.  gr. 
about  0-880),  about  4  per  cent.  ;  "  light  oil  "  (sp.  gr. 
0-880—0-950),  about  20  ;    "  medium  oil  "  (sp.  gr.  0-950— 


0-980),  about  60  ;  and  "  heavy  oil  "  (sp.  gr.  0-980— 1-0:)0), 
about  13  per  cent.  The  "medium  oil"  fraction  after 
washing  with  alkali  and  water  formed  the  raw  material 
for  the  author's  experiments.  It  was  found  that  this  oil 
consisted  of  a  complex  mixture  of  saturated  and  un- 
saturated hydrocarbons.  On  treatment  with  concen- 
trated sulphuric  acid,  the  unsaturated  hydrocarbons  are 
removed,  leaving  behind  a  residue  of  saturated  hydro- 
carbons amounting  to  about  37  per  cent.  On  heating 
the  mixture  of  saturated  hydrocarbons  with  sulphur, 
the  only  products  obtained  were  retene  and  a  compound, 
C18H16S,  which  can  itself  be  prepared  by  heating  retene 
with  sulphur.  It  would  appear  therefore  that  the  mixture 
of  saturated  hydrocarbons  contains  hydrogenised  deriva- 
tives of  retene.  On  distilling  the  saturated  hydrocarbons 
at  a  pressure  of  11 — 12  mm.,  35-6  per  cent,  comes  over 
between  178°  and  193°  C.  36  per  cent,  at  193°— 198-5°  C, 
and  13-6  per  cent,  at  198-5°— 230°  C.  The  fraction  dis- 
tilling at  193°— 198-5°  C.  at  11—12  mm.,  yielded  when 
heated  with  manganese  dioxide  and  dilute  sulphuric 
acid,  trimellitic  acid  and  a  hydrocarbon  boiling  at 
1 98-5°— 200°  C.  at  18-5—20  mm.  The  original  refined 
rosin  oil  may  be  distinguished  from  the  mixture  of 
saturated  hydrocarbons  by  two  colour  reactions.  When 
dissolved  in  chloroform  and  treated  with  a  few  drops 
of  concentrated  sulphuric  acid,  the  former  gives  a 
Bordeaux  red  coloration,  soon  changing  to  the  colour  of 
permanganate.  When  dissolved  in  chloroform  and  shaken 
with  hydrochloric  acid  containing  ferric  chloride,  it  gives 
an  intense  violet  coloration.  The  mixture  of  saturated 
hydrocarbons  gives  neither  of  these  reactions. — A.  S. 

Patents. 

Wood ;     Process  and  apparatus   for    extracting    products 

from .     F.    Pope,   New   York,   and  W.    C.    Clark, 

Pittsburg.     Eng.  Pat.  6831,  March  21,  1907. 

See  U.S.  Pat.  852,078  of  1907  ;  this  J.,  1907,  626.— T.  F.  B. 

Resin ;    Manufacture  of  products  resembling .     J.  Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen,  Germany.  Eng.  Pat.  16,245, 
July  15,  1907. 
Substances  resembling  resins  are  obtained  by  heating 
1  molecular  proportion  of  naphthalene,  in  presence  of 
acid,  with  more  than  half  of  a  molecular  proportion  of 
formaldehyde  or  an  equivalent  quantity  of  a  substance 
capable  of  generating  formaldehyde.  The  products  can 
be  used  in  the  manufacture  of  varnishes,  sealing  wax,  etc. 

— A.  S. 

Synthetical  resins  ;    Manufacture  of for  use  as  shellac 

substitutes.  Farbenfabriken  vorm.  F.  Bayer  und  Co. 
Fr.  Pat.  384,425,  Nov.  27,  1907.  Under  Int.  Conv., 
April  15,  1907. 
o-Cbesol  is  heated  for  several  hours  at  100°  C.  with 
formaldehyde,  or  substances  capable  of  producing  it, 
in  the  presence  of  acids,  and  the  cooled  mass  washed 
with  water  and  purified  by  treatment  with  steam.  The 
resulting  product  is  a  hard  resin,  varying  in  colour  from 
yellow  to  light  brown,  and  melting  at  about  110°  to  128°  C. 
It  is  soluble  in  methyl  and  ethyl  alcohols,  dilute  caustio 
alkali  solutions,  acetone,  ether,  carbon  bisulphide,  chloro- 
form, etc.  ;  less  soluble  in  benzene,  dichlorhydrin,  carbon 
tetrachloride,  turpentine  oil,  fatty  oils,  and  acids.  Used 
as  a  substitute  for  shellac  it  gives  varnishes  which  dry 
well  on  wood  or  metal.  The  hardness  of  the  product 
depends  upon  the  proportion  of  formaldehyde  used. 

— C.  A.  M. 

Resins  adapted  for  polishing  purposes  ;     Process  for  the 

production  of .     Chem.  Fabr.  Dr.  Elkeles  und  Co., 

Berlin.  Eng.  Pat.  25,459,  Nov.  16,  1907.  Under  Int. 
Conv.,  Nov.  16,  1906. 

See  Fr.  Pat.  383,950  of  1907  ;    this  J.,  1908,  412.— T.  F.  B. 

Copals  ;     Treatment  of  hard  and  semi-hard ,  and  the 

preparation    of    varnishes.     H.    Terrisse,    Assignor    to 

Fabr.  de  Vernis  et  Prod.  Chim.  (Soc.  Anon.),  Vernier, 

Switzerland      U.S.  Pat.  883,842,  April  7,  1908. 

A  mixture  of  naphthalene,  "  oil,"  and  a  resin  is  heated 

until  the  resin  is  dissolved,  and  then  boiled  to  expel  the 
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naphthalene  and  "  oil."  The  product  is  mixed  with 
linseed  oil  at  a  temperature  of  about  280°  C,  and  oil  of 
turpentine  and  a  siccative  are  finally  added. — A.  S. 

(C.)— INDIA-RUBBER,    &c. 

Latex  of  Hevea  brasiliensis  [Para  rubber)  ;     Formic  acid 

as  a  coagulant  for .     D.  Spence.     India-rubber  J., 

1908,  35,  425—427. 

The  Hevea  latex,  as  received,  was  a  thick,  white,  milky 
fluid  of  faintly  alkaline  reaction,  and  contained  27-5  per 
cent,  of  technically  pure,  washed,  dry  rubber.  It  had 
been  preserved  by  means  of  "  formaline,"  of  which  six 
teaspoonfuls  had  been  added  per  pint  of  latex.  In 
coagulating  it  in  bulk,  it  was  found  best  to  proceed  by 
drawing  off  small  but  measured  volumes  (10  c.c.  each) 
of  the  latex,  adding  to  these  varying  amounts  of  the 
standard  formic  acid  solution.  After  mixing  the  dilute 
acid  with  the  latex,  the  various  tests  were  set  aside  and 
observations  made  as  to  the  time  required  for  the  com- 
plete separation  and  coagulation  of  the  caoutchouc 
content  of  the  various  samples.  The  physical  qualities 
of  the  clots  were  also  determined,  and  thus  an  accurate 
estimate  of  the  amount  of  acid  required  to  produce  the 
best  results,  was  obtained.  The  amount  of  acid  added 
to  each  of  the  small  quantities  of  latex,  was  noted,  and 
having  determined  the  amount  giving  the  best  result 
when  added  to  the  standard  volume  of  latex,  it  became 
a  matter  of  simple  calculation  to  find  the  amount  of  formic 
acid  solution  required  to  ensure  the  best  conditions  for 
coagulation  with  any  given  quantity  of  latex.  For  the 
sample  in  question,  it  was  found  as  the  result  of  three 
separate  determinations,  using  (j  samples  of  latex,  to 
which  measured  quantities  of  5  per  cent,  formic  acid 
were  added,  that  the  most  rapid  and  complete  coagulation, 
resulting  in  a  product  of  standard  quality,  was  obtained 
when  to  each  500  c.c.  of  latex,  20  to  25  c.c.  of  a  5  per  cent. 
formic  acid  solution  were  added.  This  determination 
method  does  away  with  the  use  of  litmus  paper  or  any 
other  such  indicator,  and  requires  only  4  or  5  test  tubes 
and  a  graduated  cylinder  to  carry  it  out.  A  comparison 
of  results  with  those  obtained  with  the  usually  employed 
acetic  acid,  indicated  great  advantages  on  the  side"  of 
formic  acid,  one  of  which  was  that  of  its  superior  action 
as  an  antiseptic  and  preservative,  whilst  another  was 
that  formic  acid  has  more  than  double  the  coagulating 
power  of  acetic  acid.  It  so  far  combines  the  qualities 
of  coagulant  and  antiseptic,  that  in  cases  where  before 
(as  with  moist  black  rubber)  a  mixture  of  acetic  acid  and 
creosote  was  necessary,  formic  acid  alone,  answers  perfectly. 
In  combination  with  centrifugal  processes,  formic  acid 
gave  excellent  results. 

Caoutchouc ;      Determination    of as    tetrabromide. 

G.    Fendler   and    0.    Kuhn.      Gummi-Zeit,    1908,    22, 
710—713. 

A  reply  to  the  criticisms  of  Budde  (Gummi-Zeit.,  1908, 
22,  333 — 334).  It  is  pointed  out  that  the  time  required 
for  complete  interaction  between  dissolved  rubber  and 
bromine  is  considerably  in  excess  of  that  proposed  by 
Budde,  and  that  only  after  about  24  hours  can  the  action 
be  said  to  be  complete.  It  is  also  pointed  out  that,  in 
order  to  eliminate  the  small  error  in  the  weight  of  the 
"  tetrabromide  "  from  vulcanised  rubber  (see  this  J., 
1907,  1058),  due  to  the  presence  of  combined  sulphur, 
it  is  only  necessary  to  determine  the  amount  of  sulphur 
in  the  bromide  itself,  and  to  substitute  for  this  the  equi- 
valent weight  of  bromine,  since  it  has  been  shown  (Axelrod, 
this  ,J.,  1907,  1058)  thai  the  sulphur  of  vulcanisation  is 
all  contained  in  the  bromo-derivative. — E.  W.  L. 

Cyclooctadi'ene   from    pseudopelletierine ;      Constitution   of 
the .     C.  Harries.     See  XX. 

Patents. 

Indiarubber,  gutta-percha,  and  their  artificial  substitutes  ; 
/•roe,...:  /(//•  ///<  agglomeration  mi'/  regeneration  of  -  — . 
Iv  A.  L  Kouxcville,  Paris.  Eng.  Pat.  7714,  April  2, 
1907.     Under  Int.  Conv.,  April  2,   1906. 

See  Fr.  Pat.  378,801  of  1907  ;  this  J.,  1907,  1207.— T.  F.  B. 


Rubber  ;    Preparation  of L.  Radclyffe,  London,  and 

P.    Olsson-Seffer,    Fruitvale,    Cal.,    U.S.A.     Eng.    Pat. 
8150,  Apr.  8,  1907. 

The  latex  is  first  treated  with  formalin,  to  prevent  coagu- 
lation, and  strained,  to  remove  bark  and  other  impurities. 
A  small  quantity  of  a  preservative  (creosote,  salicylic 
acid,  etc.)  is  added,  and  the  latex  partially  coagulated 
by  warming  to  about  115°  F.  It  now  passes  to  the 
"  creaming "  or  settling  tank  where  it  remains  until 
separation  is  complete.  The  liquor  is  then  drawn  off 
and  water  run  in  at  the  bottom  of  the  tank  until 
the  level  of  the  liquor  rises  to  the  height  of  an  overflow 
pipe  through  which  the  latex  runs  off  and  is  collected 
in  suitable  receptacles.  It  is  next  placed  upon  a  sliding 
table,  conveyed  to  washing  rollers  and  rolled  into  strips,, 
which  are  partially  dried,  then  folded  and  pressed,  and 
prepared  for  shipment.  Special  mention  is  made  of 
Castilloa  latex,  but  the  treatment  may  be  applied  to- 
other rubber-producing  juices. — F.  M. 

Rubber   waste ;      Process   for   treating    commercial . 

J.  Dupont.     Addition  dated  Feb.  19,  1907,  to  Fr.  Pat. 
383,689,  Jan.  14,  1907  (this  J.,  1908,  347). 

After  the  last  washing  with  denatured  alcohol  as  des- 
cribed in  the  main  patent,  the  caoutchouc  is  treated  with 
1\  times  its  weight  of  petrol,  and  then  finally  boiled  with 
water  as  described  before. — H.  G.  B. 

Vulcanised  rubber  ;    Process  for  regenerating  waste . 

G  Wunderlich.     Fr.  Pat.  384,546,  Nov.  30,  1907. 

See  Ger.  Pat.  195,417  ;    following.— T.  F.  B. 

Rubber ;     Regeneration   of  waste .     G.    Wunderlich. 

Ger.  Pat.  195,417,  Dec.  2,  1906. 

The  waste  rubber  is  mixed  with  10  per  cent,  of  a  drying 
oil,  such  as  linseed  oil,  castor  oil,  etc.,  which  has  been. 
"  thickened  "  by  boiling,  and  the  mixture  is  heated  in  a 
steam  bath  for  2 — 3  hours  under  a  pressure  of  about 
4  atmospheres.  The  product  is  washed  on  the  rolls 
in  the  usual  manner,  and  then  dried  at  a  moderate  tem- 
perature. The  separation  of  the  rubber  from  the  oil, 
after  the  latter  has  taken  up  the  sulphur,  can  be  effected 
in  any  other  suitable  manner  instead  of  by  washing. — A.  S. 

Rubber  substitute  ;    Process  for  the  preparation  of  a . 

R.  Koster.     Ger.  Pat.  190,817,  ftov.  17, 1905. 

Oleic  acid  or  other  unsaturated  fatty  acid  is  heated 
with  freshly-precipitated  aluminium  hydroxide,  in 
presence  of  water,  and  with  continuous  agitation.  The 
product,  either  alone  or  mixed  with  caoutchouc,  may  be 
used  as  a  rubber  substitute,  or  it  may  be  mixed  with 
asbestos  for  the  preparation  of  a  packing  material,  or 
dissolved  in  suitable  solvents  and  employed  for  impreg- 
nating textiles,  paper,  leather,  etc.,  or  as  a  rust-preventive- 

"  —A.  S. 


XIV.— TANNING,   LEATHER,   GLUE,  SIZE. 

Tannin  ;    New  method  for  determining .     G.  Metzges. 

Chem.-Zeit.,  1908,  32,  345. 

Hide  powder  of  uniform  quality  is  very  difficult  to  obtain  ; 
in  the  following  method,  the  employment  of  this  substance 
is  avoided: — A  slow-phase  alternating  current  is  passed 
through  the  tannin  solution  (KM) — 120  c.c.  prepared  in 
the  customary  way)  which  is  contained  in  an  aluminium 
dish  of  10  cm.  diameter  and  250  c.c.  capacity  ;  this  dish, 
and  a  perforated  aluminium  disc  which  is  immersed  in 
the  solution  to  a  depth  of  about  I  cm.,  constitute  the 
electrodes.  The  solution  is  kepi  stirred  with  a  glass  rod 
and  precipitation  of  the  tannin  is  complete  in  about 
half  an  hour.  The  solution  is  filtered  through  a  dry 
filter,  the  amount  of  non-tannin  in  oil  r.i\  of  the  liltrale 
being  determined  in  the  usual  way.  The  alternating 
current  is  obtained  from  a  continuous  current  at  about 
IK)  volts  pawing  round  a  circuit  which  includes  four 
Hi  candle-power  glow  lamps  in  parallel,  a  resistance  box,. 

and  a  rotating  commutator.     I..  K. 
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Acidity  of  tan  liquors  ;      [Determination  of .]     J.  W. 

Phelan    and    P.    S.    Fiske.     J.    Amcr.    Leather    Chem. 
..  1908,  3.  99—108. 

Thk  method  suggested  by  the  authors  is  a  modification 
of  the  method  for  determining  earbon  dioxide  in  car- 
bonates. 50  c.e.  of  the  tan  liquor  are  boiled  with  2  grms. 
of  calcium  carbonate  in  a  flask  fitted  with  a  reflux  con- 
denser. The  carbon  dioxide  evolved  is  conducted  to 
two  drying  tubes,  one  containing  calcium  chloride  and  the 
other  sulphmii-  acid,  and  afterwards  into  two  absorption 
tubes  containing  soda-lime.  After  ten  minutes'  boiling, 
air  freed  from  carbon  dioxide  is  sucked  through  the 
apparatus  for  twenty  minutes  to  sweep  all  carbon  dioxide 
into  the  absorption  tubes.  The  increase  in  weight  in 
the  soda-lime  tubes  gives  the  amount  of  carbon  dioxide 
evolved,  from  which  the  percentage  of  free  acid  in  the  tan 
liquor  is  calculated,  expressing  the  result  in  terms  of 
acetic  acid.  The  method  was  tested  with  mixtures  of 
lactic  and  acetic  acids  in  solutions  of  known  strength, 
and  was  found  to  estimate  98-3  to  98-7  per  cent,  of  the 
total  acid.  The  acidity  of  some  samples  of  yard  liquors 
was  also  determined  by  this  method,  and  the  results 
compared  with  those  obtained  with  the  gelatin  method, 
with  which  it  is  in  fair  agreement.  When  tested  with 
solutions  of  pure  tannin  and  of  tanning  extracts,  however, 
the  results  were  found  to  increase  rapidly  with  the  time 
of  boiling,  owing  to  the  decomposition  of  the  tannins 
into  acids  which  attack  the  calcium  carbonate,  and  this 
decomposition  was  also  found  to  take  place  in  the  cold 
though  to  a  lesser  extent.  As  liquors  with  a  high  tannin 
content  usually  contain  also  a  high  acid  content,  the 
error  from  this  source  is  less  important  than  it  would  be 
otherwise,  for  the  results  are  made  too  high,  by  an  almost 
constant  factor,  and  hence  bear  the  correct  relation 
to  each  other. — H.  G.  B. 

Glucose  in  leather  ;     Note  on  the  determination  of . 

F.  P.  Veitch.     J.  Amer.  Leather  Chem.  Assoc.,  1908, 
3,  108. 

The  author  points  out  that  in  concentrating  the  de- 
tannised  aqueous  extract  of  leathers  for  the  determination 
of  glucose,  some  of  the  latter  is  destroyed,  and  therefore 
suggests  an  alternative  method  in  which  less  of  the 
aqueous  extract  is  taken  and  this  concentrated  to  a  less 
extent.— H.  G.  B. 

Black-wattle    bark    Export   of from  Natal.       Board 

of  Trade  J.,  April  23,  1908.     [T.R.] 

The  export  of  blackwattle  bark  from  Natal  during  1907 
amounted  to  23,839  tons,  valued  at  £136,873,  as  com- 
pared with  14,756  tons,  valued  at  £89,856,  in  1906.  The 
stripping  season  last  year  was  unusually  wet,  and  in 
consequence  of  damaged  bark  reaching  Europe,  importers 
in  Hamburg — the  chief  market  for  Natal  wattle  bark — 
imposed  a  condition  to  guard  themselves  against  the 
delivery  of  inferior  bark,  and  this  has  had  some  effect 
in  depressing  the  average  price,  which  for  1907  was 
about  6s.  per  ton  less  than  that  for  1906. 

Patents. 

Leather  ;     Manufacture,  of  many-coloured  varnished . 

W.  and  G.  Feldmann,  Berlin.     Eng.  Pat.  21,906,  Oct.  4, 
1907. 

See  Fr.  Pat.  378,643  of  1907  ;  this  J.,  1907,  1153.— T.  F.  B. 

Leather  ;    Manufacture  from  split  leather  of  a  waterproof, 

fast-coloured which  is  of  equal  value  with  the  upper 

grain  leather.     S.  Pianko  and  M.  Knaster,  Wloclawek, 
Russia      Eng.  Pat.  28,743,  Dec.  31,  1907. 

Castor  oil  is  mixed  with  a  suitable  colouring  matter  so  as 
to  obtain  a  mass  of  butter-like  consistence,  to  which  is 
added,  very  gradually,  with  continuous  stirring,  a  solution 
of  celluloid,  in  the  proportion  of  9  parts  of  celluloid  to 
1 — 2  parts  of  castor  oil.  The  resulting  mass  may,  if 
desired,  be  diluted  with  amyl  acetate  or  acetone.  This 
mixture  is  applied  to  the  split  leather  and  rubbed  in, 
and  the  leather  is  afterwards  treated  in  an  ordinary 
graining  machine,  and  finally  dried  at  about  40°  C. — A.  S. 


Leather ;    Process  of   making  artificial .      F.  Baum. 

First  Addition,  dated  Nov.  15,  1907,  to  Fr.  Pat.  380,302, 
July  27,  1907  (this  J.,  1908,  30). 

The  process  described  in  the  original  specification  is 
modified  so  that  the  muscles,  etc.,  may  be  converted 
into  threads  or  fabric.  For  this  purpose,  the  muscles 
are  macerated  or  treated  with  a  chemical  agent,  and  then 
pulverised.  The  fibrous  mass  is  tanned,  and,  after 
being  dried,  is  spun  into  threads.  The  latter  bear  a 
strong  resemblance  to  silk  threads. — W.  P.  S. 

Jelly ;     Method  of  and  apparatus  for  testing .     J. 

Alexander.     U.S.  Pat.  882,731,  March  24,  1908. 

The  block  of  jelly  is  compressed  in  one  direction  to  a 
predetermined  degree,  whilst  free  to  expand  in  another 
direction.  The  compression  is  brought  about  by  a 
carrier  adapted  to  be  weighted  and  movable  in  a  vertical 
direction  between  guides.  The  bottom  of  the  carrier 
is  of  electrically  conducting  material.  On  the  base  of 
the  apparatus  are  two  adjustable  uprights  forming  the 
terminals  of  an  electric  circuit  including  a  signalling 
device.  The  circuit  becomes  closed  when  the  jelly  is 
compressed  so  that  the  bottom  of  the  carrier  comes  in 
contact  with  the  adjustable  uprights. — H.  G.  B. 

Glue  ;    Manufacture  of .     I.  Kitsee,  Philadelphia,  Pa. 

U.S.   Pat.   883,722,  April  7,   1908. 

The  glue  or  gelatin,  in  a  liquid  or  semi-solid  state,  falls 
from  a  receptacle  in  a  continuous  thin  stream,  and  after 
the  surplus  moisture  has  evaporated,  the  thin  sheet  of 
glue  is  wound  on  a  drum  together  with  a  band  of  paper, 
in  such  manner  that  the  paper  prevents  the  different 
layers  of  glue  from  adhering  to  each  other. — A.  S. 

Gelatin  ;    Process  for  purifying .     M.  Siegfried.     Ger. 

Pat.  185,862,  Dec.  2,  1905. 

Aqueous  solutions  of  gelatin  are  treated  with  ammonia, 
or  alkali  hydroxides,  or  soluble  organic  bases,  or  the 
ammonium  or  alkali  salts  of  feeble  acids. — T.  F.  B. 


XV.— MANURES,    &c. 

Soil ;     Enrichment  of in    nitrogen  by  free  bacteria 

and  its  significance  for  plant  nutrition.  A.  Koch,  J, 
Litzendorff,  F.  Krull,  and  A.  Alves.  J.  Landwirtsch., 
1908,  55,  355—416. 

The  authors  find  that  by  adding  dextrose,  sucrose, 
soluble  starch  and  probably  also  corn-stalks,  to  the  soil, 
the  activity  of  the  nitrogen-fixing  bacteria  is  increased 
so  that  the  nitrogen  assimilated  can  be  determined  analy- 
tically. The  amount  of  nitrogen  that  was  fixed  per 
grm.  of  sugar  rose  until  it  attained  a  maximum  of  from 
8  to  10  mgrms.,  and  the  assimilation  of  nitrogen  increased 
with  the  increase  of  sugar,  up  to  8  per  cent,  of  sugar. 
With  the  addition  of  stronger  sugar  solution,  the  nitrogen 
fixation  diminished.  The  maximum  amount  of  nitrogen 
fixed  in  100  grms.  of  soil  was  80  mgrms.  To  attain  this, 
2  per  cent,  of  sugar  were  added  weekly  for  13  weeks. 
Smaller  amounts  of  sugar,  0-5  and  1  per  cent.,  are  very 
useful.  The  addition  of  molasses  causes  decrease  of 
nitrogen  in  the  soils.  Inoculation  with  azotobacter 
slightly  increased  the  nitrogen  in  clay  soils.  Lime, 
potassium  sulphate  and  chloride,  and  also  carbon  bisul- 
phide, diminished  the  fixation  of  nitrogen.  Phosphorio 
acid,  in  the  forms  of  superphosphate  and  Thomas-meal, 
and  ferric  sulphate,  increased  the  fixation  of  nitrogen. 

XVI.— SUGAR,    STARCH,    GUM,    &c. 

Sugar    beet ;   Accumulation  and  migration  of  sugar  in  the 

.     F.  Strohmer.     Oesterr.  -ung.  Zeits.  f.  Zucker-Ind. 

u.  Landw.,  37,  18—31. 
In  the  second  year  of  growth  of  the  beet,  at  the  time  of 
flowering,  sugar  migrates  from  the  root  and  is  utilised 
in  the  development  of  the  portions  of  the  plant  above 
ground.  Both  in  the  side  stems  and  the  main  stem, 
more  invert  sugar  than  sucrose  is  present  at  this  period  ; 
hence  it  appears  that  the  actual  migration  from  the  root 
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is  of  monosaccharides,  which  form  sucrose  subsequently. 
The  character  of  the  light  to  which  the  plants  are  exposed, 
has  great  influence  on  the  accumulation  of  sucrose  in  the 
sugar  beet :  beets  which  throughout  the  entire  period 
of  growth,  were  shaded  during  half  of  the  day,  yielded 
only  from  one-third  to  one-half  of  the  quantity  of  sucrose 
obtained  from  beets  grown  under  identical  conditions, 
except  that  they  were  always  exposed  to  the  light. 
Shading  also  caused  an  increase  in  the  quantity  of  con- 
stituents other  than  sugar,  and  thus  diminished  the 
commercial  value  of  the  beets. — A.  S. 

Sugar    beet ;      New    Icevorotatory    substance    in .     J. 

Slobinski.  Westnek.  sacch.  prom.,  1907,  38,  369. 
Centr.  Zuckerind.,  16,  401. 

On  extracting  beet  pulp,  the  sugar  of  which  had  already 
been  fully  exhausted,  and  using  for  this  extraction  an 
aqueous  solution  of  lead  acetate  in  excess,  the  author 
obtained  a  solution  polarising  strongly  to  the  left,  and 
not  reducing  Fehling's  solution.  At  first  it  was  thought 
that  this  must  be  due  to  the  presence  of  Scheibler's 
metapectic  acid,  but  ultimately  it  turned  out  to  be  a 
nitrogenous  substance,  probably  a  nuclei'n.  The  author 
then  tested  other  vegetable  substances  such  as  young 
beets  before  ripening,  green  gooseberries,  green  asparagus, 
and  strawberries,  to  discover  if  such  a  substance  was 
to  be  found  in  them.  They  were  first  treated  for  the 
removal  of  all  sugar,  and  then  heated  for  two  hours  in 
a  mixture  of  lead  acetate  and  water  (1:1).  In  each  case, 
but  most  in  that  of  the  asparagus,  there  was  a  strong 
lasvorotation  in  the  lead  acetate  solution.  In  the  case  of 
the  beets,  this  laevorotation  was  smallest. 

Sugar  production  and  sugar  duties  in  Germany.    Z.  angew. 
Chem.,  1908,  21,  657. 

In  the  past  working  year  (Sept.  1,  1906,  to  Aug,  31,  1907) 
the  German  production  and  exports  of  sugar  diminished  '' 
somewhat  as  compared  with  the  preceding  year,  but  the 
consumption  of  sugar  increased.  The  production, 
reckoned  as  raw  sugar,  amounted  to  22,420,463  dz.  (dz.  = 
double  zentner=100  kilos.),  as  compared  with  24,007,711 
dz.  in  the  previous  year.  The  exports  were  11,035,714  dz. 
(11,453,139  dz.),  and  the  consumption,  11,612,497  dz. 
(11,286,007  dz.).  England  is  still  the  largest  importer 
of  German  sugar,  but  took  a  considerably  smaller  quantity 
than  in  the  preceding  year.  The  exports  to  England 
of  raw  sugar  were  705.656  dz.  less,  and  of  refined  sugar, 
264,211  dz.  less  than  in  the  preceding  year.  The  second 
largest  importer  is  the  United  States  who  took 
1,259,108  dz.  of  raw  sugar  as  compared  with  117,984  dz. 
in  the  preceding  year.  The  exports  of  raw  sugar  to 
Denmark  amounted  to  83,159  dz.  more  than  in  the 
previous  year.  The  East  Indies  in  consequence  of  the 
increased  domestic  production  and  of  the  importation 
of  Java  sugar  no  longer  occupies  the  important  position 
it  formerly  held  as  a  market  for  German  sugar.  Japan 
whose  imports  of  sugar  from  the  Dutch  Indies  and  the 
Philippines  greatly  increased,  imported  96,886  dz.  of 
refined  sugar  less  from  Germany  than  in  the  preceding 
year.  The  exports  of  German  refined  sugar  to  Finland 
also  decreased  by  84,282  dz.  The  consumption  of  sugar 
in  Germany  surpassed  all  previous  records,  amounting 
to  1872  kilos,  (reckoned  as  raw  sugar)  per  head  of  popula- 
tion, as  compared  with  18-49  kilos,  in  the  previous  year. 
The  Sugar  tax  yielded  115!)  million  marks,  which  together 
with  400,000  M.  from  the  import  duty  on  foreign  sugar, 
gave  a  total  sum  of  1463  million  marks  or  2-36  M.  per 
head. — A.  S. 

Dextrose,     leemdose    and    galactose ;      Behaviour   of 

towards  dilate  sodium  hydroxide.  J.  Meisciihcirner. 
Bar.,   1908,  41,   1009—1019. 

Uuchnku,    Meisenheimer,   and    Nehade    have    shown    that 

livido.se  is  quickly  decomposed  by  2  pet  cent,  sodium 
hydroxide  solution  in  presence  of  hydrogen  peroxide 
or  air,  with  the  praduol  ion  <>t  mnob  formic,  a  lit  t  le  glyoollio, 

and  an  appreciable  quantity  of  a  polyhydric  hydroxy* 
acid  (probably  ciytliritic  acid).  The  author  has  now 
examined  the  action  of  diluto  sodium  hydroxide  solution 
<>n    dextrose,    hevuloso,    and     galactose,    in    ahsenee    of 


an  oxidising  agent.  A  stoppered  flask,  filled  to  the  neck 
with  a  solution  of  the  hexose  in  20 — 50  times  the  quantity 
of  N/1  sodium  hydroxide  solution  (in  some  cases,  sodium 
sulphite  was  added,  but  the  reaction  was  not  appreciably 
affected  thereby)  was  kept  for  some  time  at  the  room 
temperature,  in  the  dark,  the  reaction- product  being  then 
investigated.  Dextrose  and  laevulose  behaved  similarly  ; 
both  sugars  yielded  50 — 60  per  cent,  of  their  weights 
of  inactive  lactic  acid,  and  30—50  per  cent,  of  polyhydric 
hydroxy-acids  in  the  course  of  about  1 — 3  months' 
interaction ;  the  other  substances  formed  from  these 
sugars  were  only  produced  in  small  quantities ;  they 
included  formic  acid,  carbon  dioxide,  and,  probably, 
alcohol.  No  glycollic  or  oxalic  acid,  glycol  or  glycerol 
was  formed.  Galactose  yielded  about  18  per  cent,  of 
lactic  acid,  about  70  per  cent,  of  polyhydric  hydroxy- 
acids,  and  small  quantities  of  formic  acid,  glycol  and 
glycerol,  in  188  days.  The  formation  of  lactic  acid  from 
these  sugars  would  appear  to  be  preceded  by  the  decom- 
position of  the  sugar  into  an  aldehyde  or  ketone  pos- 
sessing a  3-carbon  atom  chain  (see  this  J.,  1908,  31) 
such  as  dihydroxyacetone,  glyceric  aldehyde  or  methyl- 
glyoxal.  The  production  of  formic  acid  may  be  due 
in  part  to  incomplete  exclusion  of  air,  but  probably  also 
to  direct  decomposition  of  the  sugar.  The  production 
of  the  mixture  of  hydroxy-acids  is  more  difficult  to  explain. 
According  to  Nef,  this  mixture  consists  of  numerous 
saccharinic  acids  (loc.  cit.),  but  the  author  points  out 
that  this  investigator's  analyses  of  the  calcium  salts 
show  that  these  compounds  contain  too  high  a  pro- 
portion of  calcium  to  bear  out  this  view.  The  author 
considers  that  the  mixture  of  hydroxy-acids  contains, 
not  only  saccharinic  acids,  but  also  analogous  compounds 
containing  four  or  five  carbon  atoms  and  his  analyses 
accord  with  this  view. — L.  E. 

Laevulose  [d- fructose]  in  presence  of  other  natural  sugars  ; 

Detection  of .     J.    Pieraerts.     Bull.    Assoc.   Chim. 

Sucr.  et  Dist.,  1908,  25,  830—848. 

The  presence  of  free  laevulose  in  a  mixture  of  sugars  cannot 
be  detected  by  SeliwanofFs  test  (Ber.,  1887,  20,  181),  since 
the  same  reaction  is  given  by  sugars  which  contain  a  laevu- 
lose residue.  Pinoft's  ammonium  molybdate  method  for 
the  detection  of  la;vulose  (this  J.,  1905,  1 192)  is  not  trust- 
worthy according  to  Schoorl  and  van  Kalmthout  (this  J., 
1906,  200).  The  author  has  elabo.ated  a  method  for 
detecting  laevulose,  which  is  based  on  the  fact  that  this 
sugar  reduces  alkaline  copper  solutions  more  rapidly  than 
do  other  sugars.  To  this  end  reduction  experiments  were 
executed  with  various  sugars  and  mixtures  of  sugars,  at 
different  temperatures,  and  with  several  copper  solutions. 
The  main  results  with  the  various  reagents  tried,  were  as 
follows  : — 

(1 ).  Fehling-Soxhlet  solution  cannot  be  used  for  detecting 
free  laevulose  in  presence  of  other  reducing  sugars. 
(2).  Ost's  modified  solution  I.  (250  grins,  of  potassium 
carbonate,  100  grins,  of  potassium  bicarbonate,  and  17-5 
grms.  of  crystallised  copper  sulphate  per  litre).  To 
detect  lajvulose  in  presence  of  other  sugars,  excepting 
pentoses,  10  c.c.  of  the  reagent  and  1  c.c.  of  the  solution 
(containing  1 — 5  per  cent,  of  reducing  sugar)  are  heated 
on  a  water-bath  for  1  hour  at  35°  C.  If  pentoses  are 
present,  the  presence  of  hevulose  may  be  detected  by 
carrying  on  the  reduction  for  •>!,  hours  at  the  ordinary 
temperature  or  for  1  hour  at  30  ('.  The  method  is  not 
applicable  to  mixtures  containing  less  than  20  per  cent.  oJ 
hevulose.  (3).  Oat* a  modified  solution  II.  is  not  recom- 
mended. (1).  OaCa  modified  solution  III.  (140 grms.  of 
potassium  carbonate.  1(1(1  gnus,  of  potassium  bicarbonate. 
and  15  grms.  of  crystallised  copper  sulphate  per  litre). 
This  reagent  is  preferable  to  that  given  in  (2).  If  pentoses 
are  absent,  hevulose  is  easily  detected  by  heating  the 
mixture  of  reagent  and  solution  for  1  hour  at  35°  ('.  ; 
in  presence  of  pentoses,  the  reduction  is  carried  on  for 
1£  hours  at  the  ordinary  temperature.  (5).  Alkalim 
cupric  hydroxide  I.  (100  grms.  of  potassium  carbonate, 
r>o  grms,  of  potassium  bicarbonate,  and  6  gnus,  of  cupric 
hydroxide  per  litre).     With    this  reagent,  Uevulose  may 

be  delected  with  certainty,  even  in  presence  of  much 
pentose,  by  1 1  en  I  incut  tor  3  hours  at  the  ordinary  tem- 
perature :     in    absence    ol      pentoses,    the    same    treatment 
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for  1  hour  at  :<i>  C,  suffices,  ^ti).  Alkaline  cupric  hydroxide 
II.  (100  grins,  of  potassium  carbonate,  75  grins,  of  potas- 
sium bicar  bona  to.  and  0  grms.  of  cupric  hydroxide  per 
litre).  The  results  are  identical  with  those  in  case  (5).  (7) 
Cupro-asparaginc  solution  requires  further  investigation. 
(8)  Cuprv-glycocoll  solution  (12  grms.  of  glycocoll,  15  grins. 
of  cupric  hydroxide,  and  50  grms.  of  potassium  carbonate 
per  litre).  Tbis  reagent  gives  excellent  results.  Free 
hvvulose  reduces  it  abundantly  at  the  ordinary  tem- 
perature in  12  hours,  whereas  pentoses  do  not  cause 
any  reduction  in  24  hours  under  the  same  conditions. 
Lavulose  is  the  only  naturally  occurring  sugar  which 
reduces  this  reagent  under  the  given  conditions.  These 
methods  may  be  used  to  detect  lsevulose  in  commercial 
products.  The  solution  (20 — 25  grms.  of  material  dis- 
solved in  150 — 200  c.c.  of  cold  water)  is  clarified  with 
basic  lead  acetate  and  filtered,  any  lead  in  the  filtrate 
being  removed  with  saturated  sodium  sulphate  solution. 
After  standing  for  half  an  hour,  the  solution  is  filtered 
and  the  reducing  sugar-content  of  the  filtrate  is  deter- 
mined. The  solution  is  then  so  diluted  that  the  con- 
centration of  reducing  sugar  (calculated  as  dextrose) 
is  diminished  to  5  per  cent.,  and  tested  for  laevulose  as 
described  above. — L.  E. 

Saccharin   and  alkali  saccharinates  ;    Properties,   and  in 

especial,  rotatory  power  of  .     E.  Rimbach  and  E. 

Heiten.     Annalen,  1908,  359,  317—335. 

Saccharin,  the  lactone  of  saccharinic  acid,  was  prepared 
by  Kiliani's  process,  viz.,  by  leaving  a  mixture  of  invert 
sugar  solution  and  calcium  hydroxide  to  stand  for  a  month 
at  the  ordinary  temperature.  The  authors  did  not  get 
Kiliani's  yield,  not  more  than  100  grms.  of  pure  saccharin 
being  obtained  by  them  from  5  kilos,  of  sucrose,  at  the 
highest.  The  product  consisted  of  large,  well-defined, 
colourless,  rhombic  crystals'  (m.  pt.  160°— 161°  C.) ;  the 
optical  rotation  was  determined  with  various  sources  of 
light  and  at  different  concentrations.  The  specific  rotation 
of  aqueous  saccharin  solution  falls  slightly  with  increasing 
concentration:  thus,  at  concentration  p=l-47,  [a]  D  = 
+  93-82°,  whilst  with  p  =  16-055,  [rt]2D°°=  +93-13°  (p  =  grms. 
of  saccharin  per  100  grms.  of  solution.  The  rotation  dis- 
persion, which  is  slightly  greater  than  that  of  quartz, 
presents  no  anomalies.  The  rotation  in  other  solutions 
(methyl  and  ethyl  alcohols,  acetone  and  acetic  acid)  is 
somewhat  greater  than  in  water  ;  it  falls  with  increasing 
concentration,  but  at  different  rates  in  the  individual 
cases.  Since,  in  aqueous  solution,  saccharin  is  partially 
converted  into  larvorotatory  saccharinic  acid,  the  dextro- 
rotation of  the  solution  must  decrease  with  time  ;  this 
decrease  is  very  slow,  however,  and  is  not  perceptibly 
accelerated  by  rise  of  temperature.  The  sodium,  potas- 
sium, and  rubidium  salts  of  saccharinic  acid  are  all 
lajvorotatory ;  the  laevorotation  increases  with  the 
concentration  ;  it  decreases,  in  the  case  of  the  potassium 
and  sodium  salts,  with  increasing  temperature.  Experi- 
ments on  the  electrical  conductivity  of  solutions  of  the 
potassium  and  rubidium  salts  indicated  that  the  acid  is 
a  very  weak  one,  its  alkali  salts  readily  undergoing 
hydrolysis. — L.  E. 

Molasses  waste  liquors  ;    Destructive  distillation  of 

with  special  reference  to  molasses  tar.     P.  Rinckleben. 
See  III. 


Starch  ; 


Action  of  formaldehyde  on 
See  XVII. 


Patents. 


— .     A.  Reichard. 


Sugar,  starch,  organic  salts,  and  other  substances  ;   Process 

for   extracting from    materials    containing    them. 

G.  Pereire.     Fr.  Pat.  384,358,  Nov.  26,  1907. 

The  material,  such  as  grains,  seeds,  fruits,  roots,  berries, 
leaves,  etc.,  is  dried  (the  drying  process  being  modified 
as  required  by  the  nature  of  the  material)  or  roasted,  and 
ground  to  a  fine  powder.  The  constituents  are  then 
separated  by  subjecting  the  powder  to  centrifugal  action 
in  t.-ylinders  turning  at  the  rate  of  4000  revolutions  per 


minute,  or  by  drawing  the  powder  by  means  of  a  suction 
pump  into  a  cylinder  of  special  construction.  An  alter- 
native way  of  effecting  the  separation  is  to  deliver  the 
powder  on  to  the  surface  of  a  horizontal  rotating  cylinder 
which  has  been  electrified.  The  sugar  and  salts  fall  off 
the  cylinder  when  it  has  made  about  a  quarter  revolution, 
whilst  the  cellulose  adheres  for  a  longer  time  and  is 
delivered  into  a  separate  receptacle. — W.  P.  S. 

Extraction  and  desiccation  of  solids  contained  in  natural 
fluids,  etc.     Eng.  Pat.  18,549.     See  XVIIL4. 
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Malt  analysis  ;   Should be  carried  out  with  fine  meal 

or  coarse  grist  ?  F.  Eckhardt.  Z.  ges.  Brauw.,  1908, 
31,  118—122,  125—129,  139—142,  153—158. 
The  author  discusses  this  question  at  length  and  arrives 
at  the  following  conclusions.  In  malt  analysis  an  extract 
determination  should  fort  be  carried  out  with  finely-ground 
malt  (meal),  since  the  most  important  point  to  be  deter- 
mined is,  how  much  extract  can  be  formed  by  the  action 
of  the  diastase  present  on  the  extract-forming  materials 
in  a  given  time,  and  without  the  use  of  complicated 
methods  of  working.  The  term  fine  grist  or  fine  meal 
requires,  however,  more  accurate  definition  and  the 
author  describes  as  such  a  grist  giving  at  least  95  per  cent, 
of  meal  when  a  sieve,  having  196  holes  per  sq.  cm.  and 
rotated  at  350  revolutions  per  minute  for  5  minutes,  is 
employed.  But  analysis  of  the  fine  grist  gives  no  complete 
measure  of  the  character  or  quality  of  the  malt.  It 
should,  therefore,  be  supplemented  by  an  examination 
of  the  various  physical  characters  of  the  malt  and  by 
an  analysis  in  which  coarse  grist  is  employed.  It  is 
pointed  out  that  the  setting  of  the  Seek  mill  at  25°  is 
quite  arbitrary  and  does  not  correspond  with  the  con- 
ditions obtaining  in  practical  working,  where  the  setting 
of  the  malt-rolls  depends  on  the  water-content,  hardness, 
character  (pale  or  high-dried),  thickness  of  the  corns 
and  the  mash-tun  yield.  When  the  analysis  is  made 
with  grist  obtained  from  the  Seek  mill  at  25°,  the  com- 
position of  the  grist  should  be  determined  with  sieves  of 
accurate  mesh  and  thickness  of  wire.  In  the  case  of  the 
analysis  of  coarse  grist,  the  conditions  for  uniform  treat- 
ment, and  the  sources  of  error  arising  in  the  grading  of 
grist,  are  to  form  the  subjects  of  further  study. — T.  H.  P. 

Starch  ;    Action  of  formaldehyde  on .     A.  Reichard. 

Z.  ges.  Brauw.,   1908,  31,  161—163. 

Though  the  grain  residues  from  mashing  processes  are 
not  quite  free  from  starch,  they  do  not  always  give  the 
iodine  reaction  after  boiling  with  water.  If,  however,  the 
material  is  treated  with  N/l  sodium  hydroxide,  neutralised, 
and  then  treated  with  iodine,  it  will  be  found  to  give 
a  blue  colour  or  sometimes  (probably  owing  to  further 
degradation)  a  yellow  colour.  A  similar  result  is  obtained 
if  the  grain  is  boiled  for  a  short  time  with  2  per  cent, 
formaldehyde  solution  (not  neutralised)  prepared  from 
commercial  formalin,  before  applying  the  iodine  test. 
The  author  has  examined  the  action  of  formaldehyde 
solution  on  potato  starch  (1  grm.  of  starch  to  10  c.c.  of 
solution)  and  has  found  that  this  agent  reduces  the 
temperature  of  gelatinisation  of  the  starch,  the  reduction 
of  temperature  increasing  with  the  concentration  of  the 
formaldehyde  and  the  period  of  its  action.  One  grm.  of 
atarch  is  completely  gelatinised  by  10  c.c.  of  37  per  cent. 
(not  neutralised)  formaldehyde  in  7 — 8  hours  at  25°  C.  ; 
the  same  formaldehyde  solution,  neutralised  and  diluted 
in  the  ratio  10:  14,  gelatinises  the  starch  less  rapidly. 
Even  at  15°— 16°  C,  38  per  cent,  formaldehyde  gelatinises 
starch  completely  in  two  days.  These  formaldehyde- 
starch  mixtures  give  with  iodine,  at  first  a  blue  colour,  and 
later,  when  the  gelatinous  state  has  been  attained,  a 
brownish-red  colour  ;  if  the  gelatinised  starch  is  dissolved 
in  water,  the  solution  gives  a  yellow  colour  with  iodine  ; 
these  results  explain  the  fact  that  grains  heated  with  dilute 
formaldehyde,  give  with  iodine  sometimes  a  blue  and 
sometimes  a  yellow  colour  ;  in  the  latter  case  the  action 
of  the  formaldehyde  has  gone  too  far.  The  author  con- 
firms Syniewsky's  opinion  with  regard  to  the  formation 
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of  a  formaldehyde-amylodextrin  compound  by  the  action 
of  concentrated  formaldehyde  on  starch  at  the  ordinary 
temperature  (see  this  J..  1902,  1341),  and  his  experiments 
indicate  that  the  same  compound  is  very  rapidly  formed 
by  heating  starch  with  formalin  of  about  37  per  cent. 
Owing  to  its  power  of  hydrolysing  starch,  dilute  form- 
aldehyde may  prove  a  valuable  agent  for  the  disintegra- 
tion of  raw  grain  for  analytical  purposes  as  well  as  of 
difficultly  saccharifiable  starch. — L.  E. 

Hydrolytic  enzyme  in  the  resting  seeds  of  some  graminece. 
Y.  Tanaka.  J.  Coll.  Engineering.  Imp.  University, 
Tokyo,  1908,  4,  39—52. 

The  diastase  in  the  ungerminated  seeds  of  glutinous 
millet  (Setaria  italica)  and  of  common  millet  differs  greatly 
from  the  diastase  of  ungerminated  barley  investigated 
by  Baker  (this  J.,  1902,  1177).  Its  optimum  temperature 
(50°_55°  C.)  is  higher  than  that  of  the  latter.  It  liquefies 
starch  paste  very  rapidly  with  the  formation  of  soluble 
starch,  and  in  the  hydrolysis  of  the  latter  the  final  dextrin 
formed  is  achroodextrin,  whilst  there  is  only  a  relatively 
small  amount  of  maltose  simultaneously  produced. 
Owing  to  its  strong  liquefying  but  weak  saccharifying 
action,  it  produces  equal  quantities  of  maltose  in  equal 
intervals  from  starch  paste  and  from  soluble  starch.  The 
products  of  the  intermediate  stages  of  the  hydrolysis 
consist  of  erythrodextrin  and  a-erythrodextrin.  The 
latter,  which  is  regarded  as  more  complex  than  erythro- 
dextrin, gives  a  red  coloration  with  iodine,  and  is  very 
slowly  saccharified  by  millet  diastase.  Starch  paste  from 
glutinous  varieties  of  starch  {e.g.,  that  of  glutinous  millet 
itself)  are  liquefied  more  rapidly,  but  saccharified  more 
slowly  than  ordinary  starch  paste  by  millet  diastase. 
The  combined  action  of  millet  and  barley  diastase  upon 
starch  paste  is  more  energetic  and  gives  a  higher  yield  of 
maltose  than  the  action  of  either  diastase  used  alone. 

— C.  A.  M. 

Tyrosinase  from  Russvla  delica  ;  Action  of on  tyrosine 

and  polypeptides  containing  tyrosine.  E.  Abderhalden 
and  M.  Guggenheim.  Z.  physiok  Ohem.,  1908,  54, 
331,  353. 

Small  quantities  of  monobasic  amino-acids  have  no 
influence  on  the  action  of  the  oxydase  from  Russula 
delica  on  Z-tyrosine,  but  larger  quantities  of  these  acids 
and  small  quantities  of  dibasic  amino-acids  exert  an 
influence.  Very  dilute  solutions  of  mineral  acids  and 
alkalis  iilso  have  a  powerful  retarding  effect.  d-Tyrosine, 
which  does  not  occur  in  nature,  is  attacked  much  more 
slowly  by  the  oxydase  than  ^-tyrosine.  Tryptophane, 
oxytryptophane  and  homogentisic  acid  are  oxidised  by 
the  tyrosinase  to  coloured  derivatives,  whilst  phenyl- 
alanine and  di-iodotyrosine  are  not  changed.  Poly- 
peptides containing  the  tyrosine  group  are  all  intensely 
coloured  by  the  oxydase,  but  no  hydrolysis,  i.e.,  no  change 
in  the  rotatory  power,  takes  place.  The  oxydase  is 
strongly  affected  by  the  addition  of  certain  amino-acids, 
e.g.,  proline.  Treatment  of  the  various  substances  with 
ozone  does  not  produce  the  same  colorations  as  the 
enzyme.  The  oxidising  power  of  an  aqueous  solution  of 
tyrosinase  decreases  considerably  on  keeping  or  even  by 
shaking.  The  enzymes  of  yeast  and  pancreas  show  a 
flimilar  sensitiveness  towards  shaking. — J.  F.  B. 

Yeasts  ;  C'Jiaracters  of  top-fermentation .     W.  Rommel. 

Jahrb.  Vers.  Lchr.  Brau.  Berl.,  1907,  10,  004;  Z.  ges 
Brauw.,  1908,  31,  136. 

No  specific  distinction  can  be  made  between  top-  and 
bottom-fermentation  yeasts  so  far  as  the  size  and  shape 
of  the  cells  are  concerned.  In  the  case  of  vaseline-ring 
preparations  in  beer-wort,  this  is,  however,  more  feasible, 
the  top-fermentation  yeasts  being  in  most  cases  distin- 
guished by  the  characteristic  form  of  their  growth  in 
budding  chains  and  generally  by  the  greater  vigour  of  their 
development  as  compared  with  bottom  yeasts  under 
similar  conditions.  The  behaviour  of  the  yeasts  when 
stirred  and  shaken  with  water  is  still  more  characteristic. 
The  top-fermentation  yeasts  generally  show,  in  contrast 
to  the  bottom  yeasts,  a  dust-like  character,  yet  still  there 
aie  numerous  intermediate  grades.  This  method  gave  a 
satisfactory  result  in  all  the  cases  of  pitching  yeasts 
investigated.     The  behaviour  of  the  yeasts  in  solutions  of 


melitriose  was  fairly  similar  ;  they  showed  little  or  no  sign 
of  fermentation.  In  fermentation  tests,  all  the  top- 
fermentation  yeasts  studied  regularly  showed  top- 
fermentation.  But  the  top  or  bottom  character  of  a  yeast 
cannot  be  accurately  inferred  from  its  behaviour  in  small 
fermentation  tests,  and  specific  gravity  affords  no  decisive 
guidance  in  this  direction.  The  total  protein-contents  of 
top-fermentation  yeasts  vary  very  considerably,  and  the 
determination  of  the  nitrogen  cannot  serve  as  a  means  of 
distinguishing  between  top  and  bottom  yeasts.  The  ash- 
contents  of  the  yeast  are  strongly  influenced  by  the 
nature  and  composition  of  the  nutrient  medium.  On  the 
average  the  top-fermentation  yeasts  examined  contained 
a  somewhat  higher  percentage  of  ash  than  the  bottom 
yeasts.  The  top  or  bottom  character  of  the  yeast  has  no 
connection  with  its  keeping  qualities  ;  these  are  deter- 
mined rather  by  the  percentage  and  still  more  by  the  nature 
of  the  protein  matters  present. — J.  F.  B. 

Yeasts  and  waters  ;    Biological  analysis  of .    Stock- 

hausen.     Jahrb.    Vers.    Lehr.    Brau.    Berl.,    1907,    10, 
717  ;   Z.  ges.  Brauw.,  1908,  31,  146—147. 

The  microscopic  examination  of  yeast  is  of  only  superficial 
value,  as  it  does  not  indicate  whether  the  organisms 
present  are  dead  or  living  or  whether  they  are  capable 
of  development  on  the  nutrient  media  of  the  brewery  ; 
besides  which  it  is  often  difficult  to  distinguish  between 
wild  and  culture  yeasts.  Drop-cultures  in  wort  have 
the  disadvantage  that  the  culture  yeasts  grow  rapidly 
in  wort,  whilst  only  after  several  days  do  the  other 
organisms  develop  sufficiently  for  purposes  of  observation. 
Such  drop  cultures  do,  however,  give  indications  concerning 
the  competition  which  takes  place  between  the  foreign 
organisms  and  the  culture  yeasts.  The  detection  of 
foreign  organisms  is  best  effected  by  means  of  drop 
cultures  in  sterile  water,  in  which  only  the  most  vigorous 
cells  of  the  culture  yeast  develop  and  these  but  slightly, 
whilst  the  wild  yeasts  rapidly  give  well-formed  colonies 
and  the  bacteria  grow  readily ;  even  sarcinae  develop 
freely  under  these  conditions  and  the  method  is  perhaps 
too  sensitive.  By  Bettges  and  Heller's  method  (this  J., 
1906,  227  ;  1907,  427),  sarcinae  forms  can  be  detected  in 
two  days.  The  author  carries  out  the  biological  analysis 
of  water  as  follows.  (1).  The  number  of  germs  is 
estimated  in  1  c.c.  and  in  1  drop  (0  05  c.c.)  of  the  water 
by  means  of  wort-gelatin.  The  numbers  obtained  in 
parallel  experiments  may,  however,  differ  from  one 
another  by  100  per  cent.  (2).  Flasks  containing  10  c.c. 
of  wort  together  with  0-5 — 1  c.c.  of  the  water  and  a 
trace  of  a  pure  culture  yeast  are  kept  in  a  thermostat  at 
6 — 8°  0.  for  6 — 8  days  ;  if  the  fermentation  is  abnormal, 
the  water  should  be  suspected.  (3).  The  behaviour  of 
the  water  towards  sterile  beer  is  examined  by  keeping 
a  mixture  of  10  c.c.  of  pasteurised  beer  and  0-5 — 0-1  c.c. 
of  the  water  at  room  temperature  for  some  days  and  also 
by  keeping  some  of  the  inoculated  beer  in  a  Petri  dish, 
in  which  acetic  bacteria  and  film-forming  organisms 
develop  more  freely  than  in  narrow-necked  flasks. 
(4).  Pure  culture  yeast  is  mixed  to  a  thick  paste  with 
the  water  and  kept  at  the  temperature  of  the  fermenting 
room  for  a  couple  of  days,  at  the  end  of  which  time  it  is 
generally  strongly  infected.  The  water  is  then  poured 
off  and  replaced  by  sterile  wort  in  order  to  ascertain 
which  of  the  germs  can  compete  successfully  with  the 
weakened  yeast;  in  this  way  the  suitability  of  the  water 
for  washing  yeast  is  determined.  In  more  accurate 
examinations  the  following  points  may  be  studied. 
(5).  The  behaviour  of  the  water  towards  diluted  and 
undiluted  wort  with  and  without  addition  of  tartaric 
acid,  which  favours  the  development  of  wild  yeasts. 
(6).  A  numerical  expression  of  the  harmfulness  of  the 
organisms  present  for  wort  and  beer  is  obtained  by 
determining  the  power  of  destruction  according  to 
Wicliiiiann's  method.  (7).  Detection  of  sareina  by 
Bcttgcs  and   Heller's  method.— T.  H.  P. 

Amino  acids;    Action  of  bur  yeast  on .     J.    KlTront. 

Compt.  tend.,  1908,  146,  779—780. 

EHBIJOH    (this   J.,    1907,    28   and   480)   has   shown    that 

beer  yeast  decomposes  raeemie  amino-acids  with 
production    of    higher    alcohols.     This    phenomenon    is 
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intercellular  ;  no  ammonia  can  be  detected  in  the  liquid 
and  the  enzyme  concerned  is  not  present  in  the  cell- 
juice  expressed  from  the  yeast.  The  author  has  studied 
another  action  of  yeast  on  amino-acids,  which  is  attribut- 
able to  a  specific  enzyme.  "  amidase,"  which  decomposes 
amino-aeids  and  their  amides  into  ammonia  and  volatile 
aeids.  The  action  of  amidase  may  be  studied  by 
mixing  2  grins,  of  asparagine  with  10  grms.  of  yeast 
and  a  little  water,  adding  6  c.c.  of  X/\  sodium  hydroxide 
and  diluting  with  water  to  100  grms.  The  solution 
is  incubated  at  a  temperature  of  40°  C.  and  the 
ammoniacal  nitrogen  is  determined  from  time  to  time 
by  distillation  with  magnesia.  After  72  hours  the 
whole  of  the  nitrogen  of  the  asparagine  and  the  greater  part 
of  that  of  the  yeast  is  converted  into  ammonia.  If  the 
liquid  be  filtered  after  tSO  hours,  the  enzyme,  amidase, 
is  present  in  the  filtrate  and  its  presence  may  be  demon- 
strated by  the  addition  of  a  further  1  grm.  of  asparagine. 
which  will  be  converted  into  ammonia  in  6  hours.  The 
active  Bubstance  in  autolysed  yeast  also  decomposes 
aspartic  acid,  leucine  and  glutamic  acid  in  a  similar 
manner.  The  production  of  ammonia  and  volatile 
aeids  from  the  amino-acids  in  this  way  takes  place 
without  the  formation  of  alcohol  ;  the  presence  of 
alkalis  is  favourable.  From  10  grms.  of  asparagine, 
3-5  grms.  of  volatile  aeids.  b.  pt.  110° — 145°  C,  consisting 
chiefly  of  propionic  acid,  were  obtained.  Amidase  is 
present  in  top-fermentation  yeasts  and  wild  yeasts ; 
it  has  also  been  observed  in  Amylobacte.r  butyrictis,  but 
its  presence   in   bottom-fermentation  yeasts  is  doubtful. 

—J.  F.  B. 

Acetaldehyde  in  alcoholic  fermentation  ;  Formation  of . 

A.  Trillat.  Compt.  rend.,  1908,  146,  645—647. 
Several  observers  have  recorded  the  fact  that  small 
quantities  of  acetaldehyde,  amounting  sometimes  to  as 
much  as  80  mgrms.  per  litre,  are  produced  during 
fermentation  by  yeasts,  particularly  certain  wine  yeasts 
and  lactose  yeasts  from  cheese.  The  author  has  carried 
out  experiments  in  order  to  determine  whether  this 
aldehyde  is  a  primary  product  of  the  break-up  of  the 
sugar  molecule  or  whether  it  is  formed  by  the  secondary 
oxidation  of  the  alcohol,  i.e.,  whether  its  production 
can  take  place  under  rigidly  anaerobic  conditions.  Lactose 
yeasts,  which  ordinarily  had  given  the  highest  yields  of 
acetaldehyde,  were  sown  in  large  quantities  in  nutrient 
media  containing  lactose.  In  one  series  of  experiments, 
in  which  the  greatest  care  was  taken  to  eliminate  all 
traces  of  air  from  the  flasks  and  liquid  and  to  conduct 
the  fermentation  in  an  atmosphere  of  carbon  dioxide 
or  hydrogen,  no  acetaldehyde  was  produced.  In  another 
series,  in  which  various  quantities  of  air  were  admitted 
to  the  flasks,  it  was  found  that  acetaldehyde  was  formed 
in  quantities  varying  with  the  conditions  of  aeration 
and  that  very  minute  quantities  of  air  were  sufficient 
to  cause  the  production  of  visible  traces  of  aldehyde. 
Hence  it  is  concluded  that  acetaldehyde  is  not  a  normal 
product  of  alcoholic  fermentation  but  is  produced  by 
the  oxidation  of  the  alcohol. — J.  F.  B. 

Acetaldehyde  in  alcoholic  fermentation  ;   Formation  of . 

E.  Kayser  and  A.  Demolon.     Compt.  rend.,  1908,  146, 

783—784. 
Referring  to  a  recent  note  by  Trillat  (see  preceding 
abstract)  the  authors  point  out  that  they  had  previously 
anived  at  a  similar  conclusion  (this  J.,  1907.  1060). 
They  found  that  during  the  storage  of  wine  on  the  lees, 
with  free  access  of  air,  the  formation  of  aldehyde  was 
more  rapid  than  in  the  case  of  brandies  by  simple  oxidation. 
The  formation  of  aldehyde  was  shown  to  be  intimately 
connected  with  the  presence  of  living  aerobic  yeast  near 
the  surface  of  the  liquid,  being  considerably  retarded 
by  the  addition  of  yeast-poisons.  The  presence  of 
yeast  previously  killed  by  boiling  has  no  influence  on 
the  formation  of  aldehyde  ;  living  yeast  is  the  essential 
agent,  and  the  oxidation  of  the  alcohol  by  purely  chemical 
action   is   quantitatively   of  minor   importance. — J.  F.  B. 

Filtration   of   the   mash.     A.    Schifferer.     Z.  ges.  Brauw., 

1908,  31,  137—138. 
The    author    discusses    the    advantages    of    filtering    the 
mash    by    means   of   filter- presses   instead    of  running   off 


the  wort  and  sparging  the  goods  in  the  ordinary  way. 
The  flavour  of  the  beer  obtained  is  improved,  owing 
to  more  vigorous  fermentation  and  to  a  diminution  of 
the  time  during  which  the  grains  are  left  in  contact 
with  the  wort  and  exposed  to  the  action  of  the  air. 
Further,  the  brewer  is  less  dependent  on  the  quality  of 
the  malt  used,  as  hard  malts  or  malts  which  are  too 
new  give  good  results  by  the  filter-press  methods.  Filter- 
pressing  does  not  diminish  the  value  of  the  grains,  which 
should,  however,  be  sold  by  weight  and  not  by  measure. 
The  press  used  by  the  author  consists  of  a  combination 
of  chamber-filter  and  frame-filter  which  permits  of  an 
increase  in  the  amount  of  mash  treated,  a  considerable 
diminution  in  the  number  of  filter-cloths  and  a  decrease 
in  the  length  of  the  press.  The  entry-  and  exit- 
channels  for  the  mash,  water  and  filtrate  lie  outside  the 
filter-cloths,  so  that  these  are  not  perforated.  By  this 
means,  and  by  employing  planed  packing-surfaces  and 
special  packing  material,  the  cloths  are  preserved  so 
that  their  cost  does  not  amount  to  more  than  2  pfennige 
(one  farthing)  per  centner  (110  lb.)  of  malt  mashed. 
With  a  40 — 60  centner  (13 — 20  quarter)  plant,  the  use 
of  filter-presses  results  in  a  saving  of  19,000  marks  (£950) 
capital  outlay  for  plant  alone,  while  the  diminution  of 
ground-area  and  building  would  involve  a  further  economy 
of  about  7,000  marks  (£350).  The  use  of  filter-presses 
is  recommended  :  (1),  in  new  plants  ;  (2),  in  cases  where 
the  extract  obtained  is  2  per  cent,  less  than  would  be 
expected,  were  filter-presses  employed ;  and  (3),  in 
breweries  where  the  plant  is  worked  to  its  utmost 
capacity  and  where  an  increased  output  is  desired. 

— T.  H.  P. 


Beer  ;    Temperatures  necessary  for  efficient  pasteurisation 

of .     F.  Schonfeld  and  W.  Hoffmann.     Woch.  fur 

Brau.,   1908,  25,  221—224,  229—234. 

The  experiments  were  made  with  beers  containing 
large  proportions  of  yeast,  added  either  in  the  form  of 
"  Krausen "  or  of  pitching  yeast.  It  was  found  that 
an  exposure  of  the  beer  in  bottles  to  a  temperature  of 
60°  C.  for  half  an  hour  (not  counting  the  time  occupied 
in  heating  up  and  cooling  down)  afforded  an  efficient 
pasteurisation  in  all  cases,  but  for  special  purposes 
sufficiently  good  results  could  be  obtained  at  lower 
temperatures.  For  instance,  in  the  winter  months  beers 
intended  for  rapid  consumption  may  be  pasteurised 
by  heating  for  half  an  hour  at  50°  C,  but  in  the  summer 
it  is  necessary  to  employ  a  temperature  of  55° — 56°  C. 
in  order  to  ensure  an  equally  satisfactory  degree  of 
stability.  These  lower  temperatures  are  only  efficient 
if  the  beer  be  practically  free  from  bacteria.  In  the 
case  of  Berlin  "  Weissbier,"  which  contains  large 
quantities  of  bacteria,  a  temperature  of  60°  C.  must  be 
used.  Pasteurisation  does  not  absolutely  destroy  infecting 
bacteria  and  disease  yeasts,  but  merely  inhibits  secondary 
activities  to  a  sufficient  extent  for  ordinary  practical 
purposes.  As  a  general  characteristic,  top-fermentation 
yeasts  resist  higher  temperatures  than  bottom  yeasts, 
and  "  Weissbier  "  yeast  is  more  resistant  than  ordinary 
top-fermentation  beer  yeast.  The  zymase  of  the  yeast 
is  destroyed  first :  that  of  bottom  yeasts  at  45°— 50°  C, 
that  of  top-fermentation  yeasts  at  45° — 55°  C,  whilst 
that  of  "  Weissbier "  yeast  may  sometimes  resist 
temperatures  of  58°  C.  When  the  beers  were  allowed 
to  undergo  secondary  fermentation,  after  the  addition 
of  the  yeast,  for  one  day  before  pasteurisation,  the 
fermentative  properties  of  the  yeast  were  more  readily 
destroyed  by  pasteurisation  than  when  the  beers  were 
pasteurised  at  once.  The  destruction  of  the  reproductive 
property  of  the  yeasts  required  a  higher  temperature 
than  that  of  the  fermentative  property.  When  transferred 
to  gelatin  plates,  bottom  yeasts  only  ceased  to  grow 
after  pasteurisation  at  55° — 56°  C.  ;  top  yeasts  lost 
their  reproductive  power  at  temperatures  about  60*  C, 
whilst  '  Weissbier  yeasts  retained  their  vitality  at 
temperatures  above  60°  C,  although  at  such  temperatures 
the  survival  of  yeast  was  only  small.  The  temperature 
required  for  the  destruction  of  the  invertase  of  the 
yeasts  was  the  same  in  all  eases,  namely  00°  0. — J.  F.  B. 
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Beer  ;    Metallic-albuminoid  turbidities  in .      J.   Deh- 

nicke.-  Woch.  f.  Brau.,  1908,  25,  224—226. 
An  American  brewers'  association  has  collected  infor- 
mation on  the  action  of  metals  on  beer.  The  Wahl  Henius 
Institute  reports  on  the  injurious  effects  of  iron  at  different 
stages  of  the  manufacture.  Iron  dissolved  in  the  wort 
may  sometimes,  but  only  rarely,  affect  the  finished  beer. 
Generally,  even  if  the  wort  be  coloured  quite  black  with 
iron  the  whole  of  the  latter  is  separated  during  fermen- 
tation and  the  yeast  becomes  black.  Even  a  momentary 
contact  of  the  finished  beer  with  iron  may  be  followed 
by  serious  consequences.  For  instance,  as  the  result  of 
an  iron  pipe  in  a  bottling  machine,  the  beer  developed  a 
considerable  turbidity  after  pasteurisation  in  bottle, 
particularly  in  those  bottles  which  were  filled  first.  In 
the  case  of  iron  pipes  conveying  compressed  air,  particles 
of  rust  are  liable  to  be  carried  into  the  beer.  Sugars  used 
for  "  Krausen  "  may  introduce  iron  into  the  beer.  A 
tin  turbidity  which  has  appeared  in  a  wort  and  been 
re-absorbed  may  appear  again  in  the  fermented  beer. 
The  protective  coating  of  beer-scale  on  tinned  vessels 
should  be  carefully  preserved,  and  no  chemical  stronger 
than  a  1  per  cent,  solution  of  sodium  carbonate  should  be 
used  for  cleaning  ;  caustic  soda  should  be  rigidly  excluded. 
Hard  waters  rich  in  chlorides  may  injure  the  scale.  The 
use  of  waters  rich  in  aluminium  salts  for  washing  the 
filtering  pulp  may  cause  alumina  turbidities  in  the  filtered 
beer.  Hantke's  Brewers'  School  reports  that  beers  which 
are  sensitive  to  chill  and  pale  beers  which  are  strongly 
hopped  are  particularly  liable  to  tin  turbidities.  Experi- 
ments on  certain  metals  showed  that  they  were  objection- 
able in  the  following  order  :  steel,  cast-iron,  galvanised 
iron,  brass,  and  copper,  the  last  having  a  very  feeble 
action.  From  St.  Louis  it  is  reported,  contrary  to 
Nathan's  observations,  that  galvanised  iron  is  worse  than 
wrought  iron,  owing  to  the  arsenic  in  the  former.  Freshly 
enamelled  vessels  are  liable  to  cause  turbidities  because 
the  alkalinity  of  the  enamel  neutralises  some  of  the  acid 
of  the  beer  which  holds  the  albuminoids  in  solution. 
Lacquered  copper  pipes  are  recommended  whenever 
possible.  Although  an  electiolytic  action  may  probably 
occur  when  several  metals  are  present  simultaneously, 
experimental  proofs  of  this  are  still  lacking. — J.  F.  B. 

Wine ;    Manganese   in .     G.    Paturel.     Staz.    agron. 

di  Saone-et-Loire.     Riv.  Scuola  Vit.  Enol.,   13,  529. 

On  adding  ammonia  to  a  Beaujolais  wine,  manganese  was 
found  to  occur  both  in  the  precipitate  produced,  and 
also  in  the  filtrate  therefrom,  and  hence  in  both  the 
organic  and  inorganic  forms.  In  this  wine,  3-4  mgrms.  of 
manganese  per  litre,  were  found  in  the  precipitate,  and 
1-7  mgrms.  in  the  filtrate.  The  author  believes  that  the 
manganese  plays  an  important  part  in  the  production  of 
the  delicate  aroma  characterising  this  wine. 

Continuous  alcohol  distillation  apparatus.     E.  Hausbrand. 
See  I. 

Patents. 

Brewing  waters  ;   Preparing .     M.  Wallerstein,  New 

York.     U.S.  Pat.  879,843,  Feb.  18,  1908. 

ItKHMTK  quantities  of  calcium  sulphate  arc  added  to  the 
water  to   Be  used   for   brewing   purposes.     The  calcium 

Sulphate  is  prepared   in  a,  crystalline  condition  by  treating 

;i  solution  of  ;i  calcium  salt,  such  as  calcium  chloride,  with 
the  requisite  quantity  of  a  suitable  sulphate,  from  1  to 
5  085.  of  gelatin  being  added  to  each  30  gallons  of  solution 

of  the  calcium  salt,  before  adding  the  sulphate.  The 
precipitated  calcium  sulphate  is  added  to  the  wafer,  cither 

alone  or  mixed  with  other  salts.  Per  example,  I  11).  of  a 
mixture  consisting  of  calcium  sulphate,  05  parts  j    calcium 

chloride,  16  parti ;  mangeBium  chloride,  5  parts ;  sodium 
chloride,  10  parts ;  and  potassium  chloride,  10  parts, 
may  be  added  to  every  200  or  800  galls,  of  water. 

— W.  P.  s. 

Haps  and  yeast;    Process  <>l  forming  attracts  from . 

P,  S.  Davidson  and  W.  P.   Burra,  Aafeford.     U.S.  Pa*. 

883,174,  March  31.    1 90S. 
SBB  Knv    Pat.  23.1  13  of  1900;   this. I..  l|t|)7,  707.— T.  P.  15. 


Malting ;    Apparatus  for .     E.    G.    Adlam,    Bristol. 

U.S.   Pat.   883,848,   April  7,    1908. 

See  Eng.  Pat.  8900  of  1907  ;  this  J.,  1907,  1156.— T.  F.  B. 

Mall  ;    Process  of  preparing by  means  of  chloride  of 

lime  or  other  hypochlorite  salts.  J.  Effront,  Brussels. 
U.S.  Pat.  884,725,  April  14,   1908. 

See  Eng.  Pat.  1639  of  1906  ;   this  J.,  1906,  439.— T.  F.  B. 

Spirit^ ;  Process  for  the  manufacture  of .     G.  Fritsche, 

Strzebowitz,  Germany,  Assignor  to  Roessler  and  Hass- 
lacher  Chemical  Co.,  New  York.  U.S.  Pat.  884,576, 
April  14,  1908. 

See  Eng.  Pat.  18,61 1  of  1906  ;  this  J.,  1907,  835— T.  F.  B. 

Wash  distilling  apparatus  for  continuous  and  intermittent 
working.  E.  C.  Hager  and  A.  Gebauer.  Ger.  Pat. 
196,560,  June  18,  1907. 

The  distillation  chamber  is  divided  by  partitions  into 
several  contiguous  chambers,  which  the  wash  traverses 
in  a  zig-zag  direction.  Steam  is  supplied  to  each  chamber 
by  a  separate  pipe,  in  such  a  manner  that  the  height  of 
the  layer  of  wash  which  it  has  to  penetrate,  is  small.  In 
this  way,  overheating  of  the  wash  is  avoided,  the  tem- 
perature rising  only  to  70° — 80°  C,  so  that  no  appreciable 
evaporation  of  fusel  oil  takes  place.  The  device  can  be 
adapted  to  the  ordinary  forms  of  distilling  apparatus. 

— A.  S. 

Non-alcoholic  drink  containing   the  aromatic  constituents  of 

natural  wine  ;    Preparation  of from    wine.     C.  R. 

and  W.  Wagner.     Ger.  Pat.  193,879,  Dec.  29,  1906. 

The  wine  is  distilled  in  vacuo  in  order  to  separate  the 
volatile  aromatic  substances  of  lower  boiling  point  than 
alcohol,  these  being  absorbed  directly  by  a  mixture  of 
must,  sugar  juice  and  de-alcoholised  wine  from  a  previous 
distillation.  A  suitable  apparatus  is  described  for  cairying 
out  the  process,  so  arranged  that  the  volatile  aromatic 
substances  and  the  alcohol  can  be  collected  in  separate 
receivers.  The  solution  of  the  aromatic  substances  in  the 
mixture  of  de-alcoholised  wine,  must,  and  sugar  juice, 
and  the  de-alcoholised  wine  from  the  still  arc  separately 
cooled,  filtered  with  exclusion  of  ail,  and  mixed  together, 
and  the  resulting  drink  is  impregnated  with  carbon 
dioxide. — A.  S. 

Tartaric  acid  manufacture.     Addition  to  Fr.  Pat.  382.824. 
See  XX. 


XVIIL-  FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(.4.)— FOODS. 

Coffee  ;    Contribution  to  the  knowledge  of .      //.      K. 

Gorter.     Annalen,  1908,  359,  217—244. 

A  continuation  of  the  previous  investigation  (sec  this  J., 
19(18,  242)  has  shown  that  chlorogenic  acid  is  decomposed 
by  alkalis  into  calTcic  acid  and  quinic  acid: 

qJ9BW^+H«0=2CBB«04+207Hls0«. 

On  aoetylation,  it  yields  pentacetylhemichlorogenia  acid. 
('i,iHi301)(C2H30)r).  From  the  mucilaginous  material 
separated  in  the  preparation  of  potassium-caffeine  ohloro- 
genate  (foft  cil.).  a  pectin  substance  was  isolated,  which  on 
oxidation  with  nitric  acid  yielded  muoic  acid,  and  on 
hydrolysis,  furnished  galactose  and  a  pentose.  Further, 
from  the  mot  her  -liquors,  after  separation  of  the  potassium- 

oaffeine  chlorogenate  and   the   pectin   substance,  a   new 

crystalline  acid,  coffalic  add,  was  isolated.  This  has  the 
composition.  O34H54O15,  melts  at  265°  ('..  and  yields 
isovaleric  acid  when  decomposed  with  acids  or  alkalis, 
lalierian  Coffee  berries  contain  an  oxydase,  which  pro- 
duces a  yellow  to  reddish-brown  coloration  in  n  solution 
of  potassium-caffeine  chlorogenate.  It  is  stated  thai 
the  caffeefannic  acid  of  earlier  workers  is  a  mixture  of 
chlorogenic  and  ooffalio  acids  and  other  substances.  —  A.  S. 
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Patents. 
I>i<tttic  product*  or  compositions  [cnramel,  salt,  sugar, 
|.  T.  D.  Liehtenstein.  London.  Eng.  Pat.  6742, 
Marsh  20.  1907. 
Dry,  powdered  caramel  is  mixed  with  dry  sodium  chloride 
and  the  mixture  is  pressed  into  blocks,  the  pressure  being 
applied  to  the  composition  when  the  latter  is  either  cold 
or  hot.  About  26  parts  of  caramel  may  be  used  with 
To  parts  of  salt.  The  blocks  can  be  pulverised  afterwards 
without  danger  of  the  two  constituents  separating  from 
each  other.  Dry  sugar  or  an  acetate  mixed  with  an 
organic  acid  may  be  employed  in  place  of  the  salt,  and 
to  the  mixture  may  be  added  spices,  herbs,  meat  extracts, 
gelatin,  etc.  An  instance  is  given  in  which  dry  caramel 
powder,  1  part  :  sugar.  10  parts  ;  citric  acid,  20  parts  ; 
sodium  acetate.  25  parts  ;  and  dried  mint,  4  parts,  are 
mixed.— W.  P.  S. 

Butter  ;    Manufacture  of  renovated  or  process .     A.  J. 

Boult,  London.      From  American  Farm  Products  Co- 
New  York      Eng.  Pat.  7600,  -March  28,  1907. 
See  U.S.  Pat.  S54.3S3  of  1907  ;  this  J.,  1907,  709.— T.  F.  B- 

Extraction   and  desiccation   of   the  solid  parts  contained  in 
natural  fluids  or  in  solutions;    Process  and  apparatus 

for   the   .    particularly  for   the   production    of  milk 

powder  and  tlte  extraction  of  sugar  from  saccharine 
juices.  P.  Bevenot.  Paris.  Eng.  Pat.  18,549,  Aug.  16, 
1907.  Under  Int.  Conv.,  Aug.  20,  1906. 
The  apparatus  is  on  the  same  principle  as  that  described 
in  Eng.  Pat.  28.767  of  1906  (this  J.,  1907,  628),  but  the 
current  of  heated  air  is  introduced  at  the  top  of  the 
atomising  chamber,  and  leaves  by  pipes  reaching  nearly 
to  the  bottom  of  the  chamber.  These  pipes  extend 
upwards  frito  a  fixed  drum  above  which  is  placed  a  rotating 
drum  provided  with  a  number  of  horizontal  tubular  arms. 
The  air  laden  with  moisture  and  particles  of  powder  passes 
into  this  latter  drum  and  is  forced  by  centrifugal  action 
through  the  tubes,  the  particles  of  powder  being  thus 
separated  and  thrown  against  the  sides  of  the  outer  casing 
of  the  upper  part  of  the  apparatus.  The  air  then  leaves 
through  a  central  chimney  which  is  fitted  with  a  valve 
to  regulate  the  current  of  air. — W.  P.  S. 

C'ofjee  ;  Process  for  the   roasting,    refrigeration,   and  pre- 
servation  of .     H.    J.    Haddan,    London.        From 

E.  de  Mattia,  Recoarco,  Italy.  Eng.  Pat.  27,036, 
Dec.  6,  1907. 
The  coffee  is  roasted  in  a  rotating  receiver  communicating 
with  an  aspirator  and  two  Woulff's  bottles.  One  of  these 
contains  water  to  absorb  pyridic  compounds  produced 
in  the  early  stages,  and  the  other  a  0-25  per  thousand 
solution  of  fuchsin,  decolorised  by  sulphur  dioxide, 
which  becomes  violet  when  acted  upon  by  the  gases 
formed  when  the  roasting  process  is  complete.  At 
this  stage  the  coffee  is  passed  into  an  ice -refrigerator 
containing  carbon  dioxide,  where  the  rapid  chilling 
prevents  volatilisation  and  oxidation  of  the  volatile 
oils,  and  it  is  finally  sealed  up  in  suitable  vessels  in  which 
the  air  has  been  replaced  by  carbon  dioxide. — C.  A.  M. 

Coffee  free  from  caffeine  ;  Preparation  of .       K.  H. 

Wimmer.  Fr.  Pat.  384,233,  Jan.  29,  1907. 
i  f.e  berries  are  saturated  with  water  by  steeping  them 
in  water  or  dilute  alcohol,  preferably  warm,  in  a  rotary 
drum,  or  else  by  treating  them  with  moist  steam.  When 
the  berries  are  sufficiently  softened,  they  are  transferred 
to  an  extraction  apparatus  in  which  they  are  treated 
with  suitable  organic  solvents,  such  as  benzene  or  chloro- 
form, or  a  mixture  of  the  two,  until  the  caffeine  is 
extracted.  The  solvent  is  then  evaporated  and  the 
coffee  is  dried  in  rotating  drums. — J.  F.  B. 

Baking    powder.     F.     Blumenthal,     Biebrich,     Germany. 

U.S.  Pat.  883,165,  Mar.  31,  1908. 

The  baking  powder  is  composed  of  sodium  bicarbonate 

and  glycollic    acid  or  "  acid  salts  of  this  acid." — W.  P.  S. 

/  product  [resembling  human  fat],  and  method  of  making 

the  same.     J.  E.  Bloom,  New  York.     U.S.  Pat.  883,930, 

April  7,  1908. 

Olein,    palmitin,    and    "  a    triglyceride    of   a   fatty   acid 

having  a  higher  melting  point  than  stearin,"  are  added 


to  a  food  material  in  such  proportions  that  the  fat  con- 
taincd  in  the  latter  has  approximately  the  composition 
of  human  fat ;  a  further  quantity  of  a  mixture  of  olein, 
palmitin,  and  the  higher  glyceride,  in  the  proportions 
in  which  they  exist  in  human  fat,  is  also  added  to  the 
food  material.  The  approximate  ratio  of  the  olein  to 
the  palmitin  should  be  12  of  the  former  to  1  of  the  latter 
and  the  entire  fat  of  the  material  should  contain  98  per 
cent,  of  olein  and  palmitin  together.  The  food  material 
may  comprise  an  egg  ingredient. — W.  P.  S. 

I:' /nullifying    and    rendering    homogeneous    milk,    cream, 

and    similar    liquids.     J.    V.    M.     Risberg.     Fr.    Pat. 

384,310,  Nov.  23,   1907.     Under  Int.  Conv.,  Nov.  26, 

1906. 

The  milk  is  first  separated  in  a  centrifugal  machine  into 

(ream  and  skim-milk  and  then  the  cream  is  broken  up 

into  an  extremely  fine  state  of  division  in  the  separator, 

The   finely  divided   cream,    owing  to   the  large   surface 

presented   by   the   fine   particles,    is   taken   up     by     and 

intimately    mingled    with    the    skim-milk    and    the    two 

leave  the  apparatus  together  as  a  very  perfect  emulsion, 

— W.  H.  C. 

(B.)— SANITATION  ;  WATER  PURIFICATION. 

Mercury   vapour ;   Determination   of in   air.        P. 

Miniere.     -See  XXIII. 

Patent. 

Water ;    Apparatus     for    separating    foreign    substances 

from .     V.  Antoine,  Lambermont,  Belgium.     U.S. 

Pat.  883,608,  March  31,  1908. 

See  Fr.  Pat.  374,040  of  1907  ;  this  J.,  1907,  775.— T.  F.  B. 

(C.)— DISINFECTANTS. 

Disinfecting  gas  [formaldehyde] ;  Simple  reaction  producing 

.     G.   Carteret.     Compt.   rend.,    1908,    146,    819— 

820. 

If  to  a  mixture  of  1  part  of  paraformaldehyde  and  2  parts 
of  bleaching  powder  be  added  3  parts  of  water,  the 
temperature  of  the  mass  rises  gradually  to  108°  C,  and 
a  considerable  evolution  of  gas  takes  place.  This  gas 
contains  no  chlorine,  and  consists  apparently  of  form- 
aldehyde alone.  About  70  per  cent,  of  the  polymer 
used  is  thus  converted,  and  the  reaction  may  be  used 
as  the  basis  of  a  convenient  method  of  disinfection. 

—J.  T.  D. 
Petroleum   benzine;   Germicidal   power   of .        F.    J. 

Farrel   and    F.    Howies.     J.    Soc.    Dyers   and    Colour., 

1908,  24,  109—112. 

It  has  been  stated  in  articles  on  dry  cleaning  that  benzine 
is  an  antiseptic  and  a  disinfectant,  and  that  goods  cleaned 
therein  are  rendered  sterile.  To  be  of  any  value,  it 
must  be  very  active,  as  the  time  during  which  it  is  in 
contact  with  the  materials  to  be  cleaned  is  very  short. 
The  authors  have  compared  the  germicidal  action  of 
American  petroleum  benzine  (sp.  gr.  0-765)  with  that 
of  benzol  and  carbon  tetrachloride,  upon  B.  typhosus. 
Infected  threads  were  covered  with  the  liquids  to  be 
compared,  and  after  definite  intervals  of  time  a  few 
threads  were  removed,  drained,  and  dried  for  a  few 
minutes  in  an  incubator  at  37°  C.  They  were  then 
removed  to  tubes  containing  nutrient  broth  and  incubated 
at  37°  C.  for  70  hours.  Acting  for  6£  hours,  benzine 
I  and  beniol  show  no  germicidal  action,  whereas  carbon 
|  tetrachloride  acting  for  half  an  hour  destroyed  the  bacillus 
mentioned. — F.  M. 

Glycerol ;   Bactericidal   action   of .        E.    Levy   and 

E.    Krencker.     Hygien.    Rundsch..     1908,     18,    323— 
330. 

Warington  (Diet,  encycl.  des  sc.  med.  Ser.  4,  T.  9) 
first  discovered  the  antiseptic  power  of  glycerol  in  1846, 
and  that  it  will  prevent  the  putrefactive  decomposition 
of  meat.  The  authors  have  studied  the  action  of  glycerol 
at  concentrations  of  from  10  to  100  per  cent,  on  different 
micro-organisms  at  37°,  24°,  and  12°  C.  respectively. 
The  development  of  mould  fungi  is  prevented  only  when 
the  concentration   of  glycerol  rises  to  30 — 35  per  cent. 
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Tubercle  bacilli  are  killed  in  48  hours  in  80  per  cent, 
glycerol  at  37°  C.  The  higher  the  temperature,  the 
more  intense  is  the  action  of  the  glycerol.  A  10  per  cent, 
solution  of  glycerol  at  37°  C.  kills  staphylococci  in  12  days, 
typhus  bacilli  in  13  days,  and  diphtheria  bacilli  in  3  days 
At  37°  C,  with  certain  kinds  of  bacteria,  the  germicidal 
effect  of  glycerol  increases  only  up  to  a  concentration 
of  50  per  cent.,  but  not  further.  The  effect  of  the  glycerol 
is  considered  to  be  due  not  to  chemical  action,  but  to  an 
action  analogous  to  that  of  solutions  of  high  osmotic 
pressure  on  swollen  colloidal  substances. — A.  S. 

XIX.— PAPER,    PASTEBOARD,    &c. 

Paper ;  Influence  of  starch  on  the  qualities  of  .     A. 

Lutz.  Papier-Zeit,,  1908,  33,  1098—1100,  1142—1143. 
The  author  has  studied  the  effect  on  the  paper  of  adding 
various  proportions  of  different  starches  in  different 
forms  to  the  pulp  in  the  vat.  The  experiments  were 
necessarily  carried  out  on  hand-made  papers,  but  the 
results  are  comparative.  They  may  be  considered 
under  two  heads :  yield,  i.e.,  the  percentage  of  total 
starch  added  to  the  pulp  which  remains  in  the  paper, 
and  the  effect  on  the  physical  properties  of  the  paper. 
The  yield  depends  on  the  nature  of  the  starch,  the  con- 
dition of  beating  of  the  pulp,  and  the  state  in  which  the 
starch  is  added.  In  one  series  of  experiments  10  per 
cent,  (on  the  weight  of  fibre)  of  three  different  starches 
were  added  to  a  well-beaten  wood  pulp :  (a),  raw ;  (6), 
gelatinised  by  boiling  with  water.  The  yields  were  as 
follows: — (a),  potato,  73*6;  wheat,  71-7;  rice,  53-4 
per  cent.  ;  these  differences  correspond  with  the  different 
dimensions  of  the  raw  starch  granules.  The  results 
of  the  (b)  series  were  quite  different,  and  showed : — 
potato,  46*2 ;  wheat,  58-3 ;  rice,  58-9  per  cent.  ;  these 
results  are  explained  by  the  fact  that  potato  starch  is 
relatively  soluble  in  boiling  water,  whereas  rice  starch 
has  a  high  gelatinising  temperature,  and  gives  a  stiffer 
paste.  The  increase  in  strength  of  the  paper  due  to 
the  addition  of  starch  is  proportional  to  the  yield,  and 
for  a  unit  quantity  of  the  different  starches  retained, 
the  increase  in  strength  is  fairly  constant.  The  use  of 
starch,  particularly  of  low  grade  starches,  injuriously 
affects  the  whiteness  of  the  paper.  The  kind  of  starch 
used  will  be  governed  by  price,  but  the  above  data  as 
regards  yield  will  be  a  useful  guide  in  its  selection.  For 
most  purposes  potato  starch,  when  added  in  the  raw 
state,  is  most  economical,  but  wheat  starch  gives  rather 
the  best  results  all  round.  Except  in  the  case  of  loaded 
papers  (eee  below)  there  is  no  advantage,  but  rather 
the  reverse,  in  boiling  the  starch  to  a  paste  before  adding 
to  the  pulp  ;  the  yield  is  generally  lower  (except  with 
rice  starch),  and  sticky  deposits  are  liable  to  form  in 
the  stuff-pipes.  Another  series  of  experiments  was  made 
to  ascertain  the  influence  of  starch  when  used  in  con- 
junction with  china  clay.  In  this  case  5  per  cent,  of 
starch,  calculated  on  the  fibre,  was  boiled  to  a  paste  with 
water  and  clay,  and  added  to  the  pulp  ;  the  results  being 
compared  with  those  from  pulp  similarly  loaded,  but 
without  starch.  Two  experiments  were  made  :  (a),  pulp 
sized  with  5  per  cent,  of  rosin  and  loaded  with  15  per 
cent,  of  clay  ;  (b),  pulp  unsized  and  loaded  with  50  per 
cent,  of  clay.  The  results  of  the  ash-determinations  in 
the  papers  were  as  follow  : — (a),  plain,  11«0;  with  starch, 
12*3  ;  ('').  plain,  28-8  ;  with  starch,  31-5,  all  in  percentages. 
The  slight  increase  in  the  percentage  of  clay  retained 
by  the  paper  under  the  influence  of  starch  does  not 
compensate  for  the  cost  of  the  latter,  but  its  beneficial 
effect  is  noticed  when  the  paper  is  dried.  The  particleB 
of  clay  are  surrounded  by  an  envelope  of  paste,  which 
thickens  on  drying  and  fixes  tho  mineral  to  the  fibres. 
Thus  the  limp  feel  which  mineral  loading  imparts  to  the 
paper  is  counteracted  by  the  starch,  the  trouble  caused 
by  "dusting"  during  printing  is  largely  prevented, 
and  it  was  found  by  (he  author  that  the,  tensile  strength 
and  stretch  of  the  papers  were  increased  by  25  per  cent. 

—J.  P.  B. 
"  Cell-pitch*    from    sulphite    wood-pulp    waste    liquors, 

W.   Sembrit/.lvi.     Papier-Zeit.,    1908,   33,   872. 
At  Walsum  on  the  Rhine,  the    hot  sulphite  liquors  dis- 
charged  from   the   digesters    ll<>w    through    cooled    lead 


pipes  into  an  acid-proof  reservoir.  Thence  the  liquor 
is  pumped  into  wooden  vats,  in  which  it  is  neutralised 
with  lime  ;  it  is  filtered  through  coke,  heated  to  about 
97°  C.  by  passage  through  an  economiser,  and  concentrated 
to  a  density  of  35°  B.  in  an  evaporator.  Much  of  this 
syrup  is  exported  to  England  for  use  as  a  binder  for 
moulds  in  foundries.  The  rest  is  evaporated  to  dryness 
by  means  of  revolving  steam-heated  drums,  from  which 
the  pitch,  containing  90  per  cent,  of  dry  substance,  is 
detached  by  scrapers,  and  then  falls  into  boxes  in  which  it 
sets  to  blocks  of  about  1  cwt.  each.  The  pitch  has  the 
appearance  of  black,  opaque  rosin,  but  it  is  readily  soluble 
in  water.  The  yield  of  pitch  is  10  per  cent,  of  the  liquors, 
and  a  ton  of  coal  is  required  to  make  a  ton  of  pitch. 
This  "  cell-pitch  "  is  used  for  briquetting  blast-furnace 
dust,  hitherto  a  waste  product,  although  containing 
about  40  per  cent,  of  iron.  The  dry  dust  is  mixed  with 
ground  "  cell-pitch,"  and  the  mixture  is  treated  in  a 
mixer  with  superheated  steam  at  a  temperature 
of  350°— 420°  C.  The  mixture,  which  must  not  be  so 
moist  as  to  become  sticky,  is  then  pressed  into  bricks 
weighing  about  3  kilos.  ;  the  proportion  of  pitch  is  4 — 5 
per  cent.  The  bricks  do  not  lose  their  shape  in  the 
blast-furnace  at  a  temperature  of  1600°  C,  since  the 
pitch  does  not  volatilise  at  a  high  temperature,  but  only 
cokes.  The  price  of  the  pitch  is  50  marks  per  ton.  "  Cell- 
pitch  "  may  also  be  used  for  briquetting  coal  dust ; 
it  is  also  employed  as  a  filling  material  and  for  the  pre- 
paration of  a  cheap  black  dyestuff  for  cotton  fabrics, 
and  for  impregnating  sail-cloths  and  ropes.  The  crude 
waste  liquors  are  valued  at  5  Pfennige  per  ton,  and  the 
author  states  there  is  no  question  that  a  profitable  means 
of  disposing  of  these  wastes  has  now  been  found. — J.  F.  B. 

Patents. 

Cellulose  (wood-pulp) ;  Manufacture  of .    E.  Mortcruil, 

Christiania,  Norway.     U.S.  Pat.  883,328,  Mar.  31,  1908. 

In  the  manufacture  of  pulp  by  the,  sulphite  process  a 
heating  device  is  provided  externally  to  the  digester, 
connected  at  its  lower  end  with  the  bottom  of  the  digester 
and  having  a  discharge  pipe  at  its  upper  end,  which 
enters  the  digester  and  discharges  the  heated  liquid  at 
a  point  sufficiently  below  the  surface  of  the  contents 
of  the  digester  to  maintain  a  circulation  by  producing 
an  upward  current  of  liquid  through  the  central  part 
of   the   digester.— J.  F.  B. 

XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Morphine ;  18(7*  Communication.  Hydrolysis  of  a-  and 
(3-chlorocodide.  L.  Knorr  and  H.  Horlein.  Ber.,  1908, 
41,  969—975. 

The  authors  give  the  following  table  shewing  the  principal 
constants  of  six  halogen  derivatives  of  morphine  and 
codeine. 


M.pt. 


°  C. 

a-Chloromorphlde  '          204 

fl-Chloromorphide   L88 

a-Chlorocodide  152— I5:t 

£-Chlorocodide  162—158 

Bromomorphide  109 — 170 

Bromocodidc 102 


M" 


-■ 

380" 
-10° 
+  (if!0 
+  56° 


The  authors  consider  that  </-  and  /3-chlorocodide  aro 
optical  isomeridea  possessing  the  same  structural  formula, 
On  hydrolysis,  a-chlorocodide  gives  about  45  per  cent, 
of  pseudocodeine,  15  per  cent,  of  allopseudocodeine 
(jS-isocodeine), and 26  percent  of  isocodeine.  p-Chlorocodid  i 
when  hydrolysed,  gives  Mi  per  cent,  of  pseudocodeine, 
20  per  oent.  of  allopseudocodeine,  and  55  per  cent,  oi 
isocodeine,     F.  Shdn, 

tHgitalis ;    Colour  reactions  of  the  toxic  glucosides  of . 

1,  Gamier.  J.  Pharm.  Chim.,  1908.  27,  369  371. 
The  active  glucosides  of  digitalis,  viz.,  digitoxin  or 
crystalline  digitalin,  and  amorphous  digitalin,  may  he 
characterised      by     the     following     reactions : — Keller'i 
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lion.  A  reagent  (a)  is  prepared  with  100  o.o.  of 
glacial  acetic  acid,  and  1  c.o.  of  5  per  cent,  aqueous 
solution  of  ferric  sulphate.  Another  solution  (b)  is 
made  with  100  c.c.  of  strong  sulphuric  acid  and  1  cc.  of 
5  per  cent,  aqueous  ferric  sulphate  solution.  A  particle 
of  the  glucoside  is  dissolved  in  1  or  2  0.0.  of  (a),  in  a 
narrow  test-tube;  2  CO.  of  (b)  are  then  introduced 
•lowly,  without  mixing,  by  means  of  a  pipette,  With 
digitoxin  a  bluish-black  colour  is  developed  at  the  zone 
of  contact  :  alter  two  hours  at  the  ordinary  temperature, 
the  whole  of  the  supernatant  acetic  acid  layer  is  tinted 
bright  blue,  passing  to  deep  blue  in  five  hours,  the  line 
of  separation  becoming  black.  With  amorphous  digitalin 
a  cherry -red  colour  is  at  onee  formed  in  the  upper  stratum 
of  the  sulphuric  acid  reagent,  immediately  below  the 
zone  of  contact.  Briasemoret-Derriet^s  reaction.  The 
reagents  are: — (a),  30  c.c.  of  glacial  acetic  acid  mixed 
with  20  c.c.  of  4  per  cent,  oxalic  acid,  reduced  to  glyoxylie 
acid  by  treatment  with  sodium  amalgam  until  neutral  ; 
(b).  strong  sulphuric  acid.  A  particle  of  the  glucoside, 
which  dissolves  with  difficulty,  is  dissolved  in  2  c.c.  of  fa), 
and  then  2  or  3  c.c.  of  (b)  are  added  as  described  above. 
Digitoxin  slowly  develops  a  grey  or  greyish-green  tint 
at  the  zone  of  contact.  After  two.  hours  this  becomes 
bottle-green  :  after  rive  hours  the  line  of  separation  is 
blackish,  with  a  pale  green  border.  Amorphous  digitalin 
gives  a  cherry -red  colour  in  the  lower  liquid,  as  in  Keller's 
reaction.  Lafons  reaction.  The  reagents  are : — (a),  a 
mixture  of  equal  volumes  of  95  per  cent,  alcohol  and  of 
strong  sulphuric  acid  ;  (b),  a  very  dilute,  almost  colourless, 
aqueous  solution  of  ferric  chloride.  A  crystal  of  the 
glucoside.  in  a  watch  glass,  is  moistened  with  one  drop 
of  (a),  when  a  yellowish  tint  appears,  at  the  ordinary 
temperature.  A  drop  of  (b)  is  placed  in  proximity  to 
this.  On  contact,  a  rapid  formation  of  an  intense  greenish- 
blue  colour  occurs  with  digitoxin  ;  the  amorphous 
glucoside  does  not  afford  the  reaction.  For  toxicological 
application,  Lafon's  reaction  is  most  convenient,  since 
it  may  be  applied  directly  to  the  evaporation  residue 
of  the  chloroform  extract ;  Keller's  reaction  is  also  readily 
applied,  since  the  residue  is  easily  soluble  in  glacial  acetic 
acid.  But  the  Brissemoret-Derrien  reaction  is  not 
available,  on  account  of  the  insolubility  of  the  residue 
in  aceto-glyoxylic  acid,  so  that  sufficiently  marked 
reactions  cannot  be  obtained  under  these  conditions. 
If.  however,  the  residue  be  first  dissolved  in  a  few  drops 
of  glacial  acetic  acid,  the  characteristic  reactions  may 
then    be   obtained   with   the   solution. — J.  O.  B. 

■aercial  crude  drugs  ;     Variation  in  activity  of . 

F.   H.    Carr   and   W.    C.    Reynolds.     Pharm.   J.,    1908. 

80,  542—544. 
The   following   tabulated   results   of   analysis,    show   the 
highest     and     lowest     observed     percentages     of     active 
ingredients  found  in  a  rfumber  of  drugs,  which  had  been 
previously  selected  as  of  apparently  good   quality  :— 


h  will  hence  be  seen  that  in  no  loss  than  nine  cases,  tho 
maximum  variation  exceeds  the  ratio  of  4  to  1,  and,  that 
in  all  eases  where  the  active  principle  is  alkaloidal  (except 
ipecacuanha),  this  ratio  is  greater  than  2  to  1.  It  is 
pointed  out  that  the  remedy  for  this  dangerous  state 
■  it  things,  is  the  standardisation  of  the  galenical  preparation, 
but  it  is  further  pointed  out  that  unfortunately,  chemical 
methods  have  not  yet  been  devised  for  testing 
many  of  the  more  potent  drugs,  and  physiological  methods 
have  to  be  resorted  to.  The  authors  further  shew  that 
climate,  time  of  harvesting,  and  methods  of  drying  all 
affect  the  activity  of  drugs,  and  hence  again  the  great 
importance  of  chemical  and  physiological  standardisation. 

Sparteine  in  Cytisus  Scoparius.     (Ibid.) 

It  has  been  found  in  a  series  of  experiments  that  the 
percentage  of  sparteine  contained  in  broom  tops  (Cytisus 
scoparius)  varies  according  to  the  season.  The  following 
are  the  results  of  analyses  of  the  herb  gathered  month 
by  month  from  the  same  locality,  during  a  year.  August, 
0-07  per  cent,  of  sparteine  sulphate,  September,  0T7  per 
cent.,  October,  0-34  per  cent.,  November,  0-46  per  cent., 
December,  0-36  per  cent.,  January,  0-36  per  cent., 
February,  0-38  per  cent.,  March,  0-53  per  cent.,  April, 
0-44  per  cent.,  Jidy,  0-23  per  cent.  It  thus  appears  that 
during  the  flowering  and  growing  period,  there  i3  a  rapid 
loss  of  alkaloid,  which  is  slowly  replaced  during  the 
quiescent  months  of  autumn  and  winter, 

Rhapontic  root  and  Austrian  rhubarb.  0.  Hesse.  J. 
prakt.  Chem.,  1908,  77,  321—352.  (Compare  Tschirch 
and  Christofoletti,  this  J.,  1906,  1065,  and  Hesse, 
this  J.,  1899,  1152.) 

A  re-investigation  of  the  drugs,  rhapontic  root  and 
Austrian  rhubarb,  has  been  carried  out  as  follows : — The 
powdered  root  was  first  extracted  with  boiling  ether  for 
about  45  hours.  A  semi-crystalline  substance  was 
deposited,  and  this,  together  with  a  further  quantity 
resulting  from  a  partial  evaporation  of  the  ether,  was 
warmed  with  90  per  cent,  alcohol,  and  the  residue  (A) 
separated.  The  ethereal  mother  liquor  was  completely 
evaporated  and  the  residue  dissolved  in  hot  alcohol. 
On  cooling,  a  solid  (B)  separated,  and  the  mother  liquor, 
when  allowed  to  evaporate,  furnished  a  brown  amorphous 
residue  containing  crystals  (C)  ;  the  crystals  were 
separated  by  careful  addition  of  alcohol,  which  dissolved 
the  brown  substance.  The  alcoholic  solution  was  allowed 
to  drop  into  water,  and,  after  some  days,  the  clear  liquid 
was  evaporated  at  50°  C.  to  a  small  bulk,  filtered  from 
resin,  saturated  with  common  salt,  extracted  with  ether, 
and  the  extract  evaporated.  A  brownish  residue  (D), 
becoming  crystalline,  was  thus  obtained.  The  drug 
remaining  after  treatment  with  ether  was  further  ex- 
tracted with  boiling  acetone  for  6  hours.  A  crystalline 
body  (E)  soon  separated,  and,  on  cooling,  a  gelatinous 
substance  (F).     The  separated  solution,   on  evaporating 


Drug. 


Lowest  observed 
percentage. 


Highest  observed 
percentage. 


Active  principles  determined. 


Aloes  Curacoa    

Atropa  Belladonna  root    

Atropa  Belladonna,  dried  herb     

Broom  tops  {Cytisus  scoparius)     

Calabar  beans  (Physostigma  renenosutn) 

Cinchona  succirubra 

Coca  leaves 

Colchicum  seed    

"Hydrastis  canadensis  root   

Hyoscyamvs  niger  leaves  

PUocarp.  jaborandi    

PUocarp.  microphyl 

Pomegranate  root  bark 

Ipecacuanha  root 

Ipecacuanha  root  (Rio.) 

Jalap  (Ipomcea  purga)   

Leptandra  Virginica    

N'ux  Vomica  beans 

Podophyllum  peltatum 

Scaramony  root  


per  cent. 
12-6 
0-29 
0-23 
0-07 
0-04 
1-06 
2-70 
0-018 
0-12 
1-14 
2-:jo 
0-06 
Too  small  to 
determine 
ditto 
0-12 
1-76 
0-93 
0-48 
5-10 
6-90 
0-81 
3-80 
7-76 


per  cent. 
27-9 
0-55 

•  1-08 
1-06 
0-27 
4-64 
8-30 
0-79 
0-57 
3-17 
5-80 
0-21 

0-05 

0-99 
0-29 
2-77 
1-83 
1-29 

15-8 

12-6 
2-0 
0-65 

10-80 


Alolu. 

Total  alkaloid. 

Sparteine  sulphate. 

Eserine. 

Quinine  and  cinchonidine. 

Total  alkaloid. 

Alkaloid  sol.  in  petrol,  ether. 

Colchicine. 

Hydrastine. 

Beiberine  sulphate. 

Total  alkaloid. 

Pilocarpine  nitrate.  t 

Ditto. 

Total  alkaloid. 

Total  alkaloid. 

Emetine. 

Cephaeline.  ] 

Resin. 

Oleoresin. 

Strychnine. 

Resin,  j 

Resin. 
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to  dryness,  gave  a  blown  residue,  becoming  crystalline, 
to  which  acetone  was  gradually  added,  thus  separating 
crystals  (G)  from  a  solution,  which,  on  addition  of  water, 
gave  a  resin  (H)  and  mother  liquor  (J).  Fractions,  A, 
E,  and  G.  consisted  of  crude  rhapontin,  C21H2409. 
Isorhapontigenin,  C10H1404,  was  found  in  C.  D  consisted 
principally  of  gallic  acid.  A  glucoside,  C2iH2o010,H20, 
for  which  the  name  ,■  glucochrysarone  is  proposed,  was 
isolated  from  F.  Faction,  B,  was  found  to  contain 
chrysophanic  acid  (arid  its  methyl  ether)  and  traces  of 
rhabarberone.  H,  on  hydrolysis,  furnished  chrysarone, 
C15H10O5,  (and  its  methyl  ether),  an  acid  provisionally 
named  rhapontic  acid,  chrysophanic  acid,  a  little  gallic 
acid,  and  dextrose,  indicating  the  probable  presence 
of  the  glucosides,  chrysophanin  and  glucogallin,  in  the 
drug.  Glucogallin  also  was  found  in  J.  Rhapontin 
(identical  with  the  rhaponticin  of  Tschirch  and  Christofo- 
le'tti,  loc.  cit.  ;  and  the  ponticin  of  Gilson.  Bull.  acad. 
roy.  med.  Belg.  1903,  106)  was  extracted  from  the  crude 
material  by  adding  water  and  an  excess  of  calcium 
hydroxide,  and  then  acetic  acid  to  the  filtrate.  It  is 
present  in  the  drug  to  the  extent  of  4-3  per  cent.  On 
acetylation.  a  penta-acetyl  derivative,  m.  pt.  95°  C,  or  a 
hexa-acetvl  derivative,  m.  pt.  138°  C,  is  obtained, 
according'  to  the  conditions.  Pure  rhapontin,  which  is 
best  obtained  by  the  saponification  of  its  acetyl  derivative, 
has  the  rotatory  power,  in  dilute  acetone,  at  15°  G,  [o]d  = 

63-0°.     When    boiled   with   a   5   per   cent,    solution    of 

sulphuric  acid,  it  vields  dextrose  and  rhapontigenin. 
The  latter  has  the  formula,  C16H1404,H20,  and  the  hydro- 
lysis is  represented  by  the  equation  :  C21H2409  +  H20  = 
C6H1206  +  C15H1404.  When  pure,  rhapontigenin  melts 
at  190° — 191°  C.  ;  it  gives  a  triacetyl  derivative, 
m.pt.  112°  C.  Anhydrorhapontin,  C15H1203,  yellow 
leaflets,  m.  pt.  203°  C,  was  obtained  on  one  occasion  by 
heating  rhapontin  with  acetic  anhydride.  Isorhaponti- 
genin, m.  pt.  192°  C,  was  isolated  from  fraction,  C,  by 
treating  this  with  sodium  carbonate  solution  to  remove 
resin  and  rhapontin,  then  with  benzene  to  remove 
chrysophanic  acid,  then  dissolving  it  in  ether,  decolorising 
with  animal  charcoal,  and  evaporating.  The  crystalline 
residue  was  taken  up  with  hot  glacial  acetic  acid  and 
water  added,  until  crystals  separated.  The  colourless 
crystals  soon  turn  brown  in  moist  air.  They  are  readily 
soluble  in  alcohol,  ether,  and  acetone,  insoluble  in  benzene 
and  petroleum  ether.  The  alcoholic  solution  is  neutral. 
Glucochrysarone,  obtained  from  fraction,  F,  after  boiling 
with  benzene,  by  repeated  solution  in  hot  strong  alcohol, 
is  a  yellow  powder,  insoluble  in  ether,  benzene,  and 
chloroform,  sparingly  soluble  in  hot  alcohol  and  hot 
acetone.  It  has  a  bitter  taste,  and  its  alcoholic  solution 
is  neutral.  It  dissolves  in  alkalis  with  a  purple 
colour.  When  boiled  with  a  5  per  cent,  solution  of 
sulphuric  acid  in  80  per  cent,  alcohol,  it  yields  chrysarone 
and  dextrose,  according  to  the  equation,  C21H20O10  +  H20  = 
QflH12O6  +  C15H10O5.  Chrysarone  separates  on  cooling; 
it  forms  golden  leaflets  (from  alcohol),  m.  pt.  165°  C. 
The  chrysopontin  and  chrysorhapontin  of  Tschirch 
and  Christofoletti  appear  to  be  identical  with  rhabar- 
berone and  chrysophanic  acid  respectively. — F.  Sodn. 

Simaruba  bark  ;  Constituents  of .      C.  Gilling.     Pharm. 

J.,  1908,  80,  510—513. 
This  bark  is  found  to  contain  :  (1),  a  fixed  oil ;  (2),  resin  ; 
(3),  a  crystalline  bitter  substance,  C22H3o09,  giving  a 
violet  coloration  with  concentrated  sulphuric  acid ; 
and  (4),  a  crystalline,  non-bitter  substance.  The  presence 
of  a  fluorescent  principle  was  also  indicated.  Simaruba 
lias  proved  to  be  a  specific  in  cases  of  cholera  and  dysentery. 
The  tree  grows  wild  in  Jamaica,  the  root-bark  forming 
the  true  Cortex  Simaruba'.  There  arc  two  species,  one 
S.  amara,  growing  in  Brazil  and  Guiana;  the  other, 
8.  glauca,  D.C.,  in  the  West  Indies,  Cuba,  Florida, 
Panama,  and  Central  America. 

Arbutin  and  its  derivatives  ;  Rotatory  power  and  hydrolysis 

by  emulsin  of ,       B.   Bourquelot  and  II.   Herissey. 

I     Oompt.   rend..    1908,    146,   701—766. 

In  the  course  of  their  work  on  glnoosides  the  authors 
have  been  led  to  formulate  the  hypothesis  that  "all  the 
glnoosides  which  are  hydrolysable  by  emulsin  are  deriva- 


tives of  dextrose  and  are  laevorotatory."  In  the  present 
note  the  authors  show  that  this  rule  applies  to  arbutin, 
a  glucoside  which  yields  on  hydrolysis  1  molecule  of 
dextrose  and  1  molecule  of  quinol  (hydroquinone).  The 
authors  find  that  ordinary  arbutin  contains  a  certain 
amount  of  methylarbutin.  After  purification,  the 
dried  substance  has  a  specific  rotatory  power  [o]d  = 
— 64-7°.  The  authors  have  prepared  from  arbutin, 
methylarbutin,  benzylarbutin,  and  dinitroarbutin,  and 
have  recorded  their  properties.  All  these  conform 
to  the  above  rule  ;  they  are  hydrolysed  by  emulsin  and 
are  laevorotatory. — J.  F.  B. 

Peruvian  balsam  ;  Distinctive  test  for  genuine  and  artificial 

.        K.    Dieter ich.        Ber.    d.    pharm.    Ges.,    1908, 

41,  279.     Pharm.  Zeit.,  1908,  53,  279. 

A  small  quantity  of  the  balsam  is  dissolved  in  ether  ; 
a  little  strong  sulphuric  acid  is  run  in  to  form  a  lower 
layer,  then  very  cautiously  some  hydrochloric  acid  is 
added,  so  as  to  obtain  three  strata  of  liquid.  Artificial 
Peruvian  balsam,  under  these  conditions,  gives  a  red 
coloured  under  zone,  and  a  very  characteristic  green 
Upper  zone.  With  natural  Peruvian  balsam  both  upper 
and  lower  zones  are  red  with  the  colourless  hydrochloric 
acid  layer  between  them.  The  green  reaction  of  the 
so-called  "  synthetic  "  balsam  is  due  to  the  presence  of 
Tolu  balsam.  The  test  will  detect  the  presence  of  30  per 
cent,  of  Tolu  balsam  in  Peruvian  balsam. — J.  O.  B. 

Terpenes  and  essential  oils.  Parts  90  and  91.  O. 
Wallach.  Annalen,  1908,  359,  265—286,  287—316. 
(See  also  this  J.,  1907,  1214.) 

By  oxidising  sabinene  with  alkaline  permanganate  in 
the  cold,  sabinenic  acid  is  formed,  and  the  latter  yields 
sabinaketone, 

/CH .  CH2X 
0:C/ ^C.CH(CH3)2, 

\CH2.CH2/ 

on  treatment  with  sulphuric  acid  and  permanganate. 
According  to  Semmler,  the  semicarbazone  of  this  com- 
pound yields  a  hydrocarbon,  C9H14,  when  treated  with 
sulphuric  acid.  The  author  has  found,  however,  that  by 
treating  sabinaketone,  or  its  semicarbazone,  with  sulphuric 
acid,  two  isomeric  isopropylhexenones, 

/CHo.CHo\ 
0:C<        "  >C.CH(CH3)„   and 

\CH2 .  CH^ 

O :  C  <gg2;C^|>CH.CH(CH3)2 

are  produced.  The  former  is  probably  the  primary 
reaction  product,  being  subsequently  partially  trans- 
formed into  the  latter,  which  is  the  chief  constituent  of 
the  end-product.  The  second  *(A2)  isomeride  readily 
polymerises,  and  the  polymerides  are  also  produced  in 
the  preparation  of  the  isopropylhexenones.  By  treating 
sabinaketone  in  ether-methyl  alcohol  solution  with 
dry  hydrogen  chloride,  the  monohydrochloride, 
C9H15OCI,  is  formed,  whilst,  in  glacial  acetic  acid  solution, 
the  compound,  Ci8H29OCl3,  is  produced.  By  heating 
the  monohydrochloride  with  dimethylaniline  and  treating 
the  reaction  product  with  oxalic  acid,  the  first  (A:1)  of 
the  above-mentioned  isopropylhexenones,  and  a  third 
isomeride,  propylidenehcxanone. 

0:C<OT22.CH2>C:C(CH3)2. 

aro  formed.  On  treating  A2-isopropylhcxcnono  "i"1  an 
ethereal  solution  of  magnesium-methyl  iodide,  a-phel- 
landrene, 

ell  cil.. 


ell 


,.< 


l2\ 


CH(C31L), 


CH:CH  / 

and  an  alcohol, 

;!;[)>c<^:!!-,;,!f><,i<«'.H7). 

are   formed.      This    is   the    first   example   of   the   synthesis 

of  phellandrene  from  a  compound  containing  a  smaller 
number  of  carbon  atoms.     otethenecyclohexane  mid    Ar, 
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A.,-,  and  Jiyiiitthi/lci/clohtxcHts.  Metheneeyelohexane  was 
obtained  by  distilling  pure,  dry,  A^eyelohexeneaeetie 
Mid,  and  characterised  by  its  properties  and  those  of 
its  derivatives.  A^Methyleyclohexone  was  prepared 
by  dehydrating  I-1-methylevclohexanol  with  (a)  zinc 
cl'doride.  (h)  phthalio  anhydride.  The  boiling  point  of 
the  product  obtained  by  the  first  method  was  1110 — 
112°  C.,  whereas  that  obtained  by  the  second  method 
boiled  at  106*5? — 107-5°  C.  :  in  other  respects,  however, 
the  compounds  were  identical.  By  dehydrating  1.4- 
methylhexanol  with  zinc  chl«-ide.  a  mixture  of  Ar 
and  Aj-iuethylcyclohexenes  was  obtained  ;  as  to  whether 
the  A.,-isoineride  is  formed  in  this  reaction  was  left 
undecided.  Amongst  the  products  obtained  by  oxidising 
A,-cyclohexeneaeetic  acid,  a  considerable  quantity 
of  T-acetylvaleric  acid  was  found.  Cyclohexylethylaminc. 
on  treatment  with  nitrous  acid,  was  found  to  yield  a 
small  quantity  of  hydrocarbon  (probably  chiefly  cyelo- 
hexylethvlene)  and  two  alcohols  whose  behaviour  indicated 
that  they  possess  the  formula?,  C6HuCH2-CH2-OH  and 
C6H11CH(OH)CH3,  respectively.  The  production  of 
an  alcohol  containing  a  7-carbon-atom  ring  was  not 
observed. — L.  E. 

Bomcol ;    A    new .     0.    Aschan.     Ber.,     1908,    41, 

1092—1094. 

Terecamphene  (b.  pt.  159° — 159-5°  C.)  forms  a  hydro- 
chloride melting  at  148°— 149°  C.  When  this  is  treated 
with  bases  in  the  presence  of  water,  it  passes  into  a  new 
alcohol,  C10H17OH.  This  is  best  prepared  by  heating 
camphene  hydrochloride  with  milk  of  lime  to  50° — 60°  C. 
for  12 — 18  hours.  The  product  is  distilled  with  steam 
and  taken  up  with  ether.  The  camphene  hydrate, 
C10H17OH,  produced  in  this  way  and  purified  by  distil- 
lation, forms  a  hard,  white  crystalline  mass,  boiling  at 
206°  C  .  and  melting  at  142°  C.  After  subliming,  it  forms 
highly  refracting  tetrahedra,  and  then  melts  at  150° — 
151°  0.  It  readily  loses  water  when  warmed  with  dilute 
mineral  acids  with  the  formation  of  camphene.  It 
appears  to  be  a  tertiary  alcohol. — F.  Shdn. 

Ad  re  nine   solutions  ;    The   coloration   of .     A.    Gunn 

and  E.  F.  Harrison.     Pharm.  J.,  1908,  80,  513. 

Adrenine  may  be  dissolved  in  water  with  the  aid  of 
a  smaller  quantity  of  hydrochloric  acid  than  one  molecular 
equivalent.  Such  a  solution  even  when  kept  out  of  contact 
with  air,  gradually  acquires  a  red  colour.  Contact  with 
alkaline  glass  and  exposure  to  air  greatly  accelerate  such 
coloration  ;  also  exposure  to  light,  or  the  presence  of  a 
minute  quantity  of  a  ferric  salt,  increases  the  tint.  A 
solution  not  readily  discolouring  even  after  exposure  to 
light  and  air  for  some  weeks,  is  obtained  by  using  about 
0-3  part  of  hydrochloric  acid  to  each  part  of  adrenine — i.e., 
about  half  as  much  again  as  one  molecular  equivalent. 
To  prepare  such  a  solution  for  1  grra.  of  adrenine,  2-8 
mgrms.  of  the  official  dilute  hydrochloric  acid  are  required  ; 
or  about  3  minim3  for  1  grain.  It  is  important  to  note 
that  discoloured  solutions  show  greatly  reduced  physio- 
logical activity,  the  reduction  being,  approximately, 
proportional  to  the  degree  of  coloration. 

Cyclo-octadiene    from    pseudopelletierine ;     Constitution  of 
the  .     C.  Harries.     Ber.,  1908,  41,  671—678. 

The  author  studied  the  action  of  ozone  on  the  cyclo- 
octadiene  prepared  by  Willstaetter  and  Veraguth  from 
pseudopelletierine  (this  J.,  1905,  687  ;  also  Ber.,  1907, 
40,  957).  When  a  solution  of  the  hydrocarbon  in  carbon 
tetrachloride  is  treated  with  ozone,  there  separates  imme- 
diately an  insoluble  saturated  diozonide  (yield  about 
80  per  cent,  of  the  theoretical).  This  ozonide  when  decom- 
posed with  water  yields  succinic  dialdehydc  or  succinic 
acid,  and  is  therefore  cyclo-octadienediozonide-(l-5). 
The  carbon  tetrachloride  mother-liquor  contains  a  second 
oily,  unsaturated  mono-ozonide,  probably  derived  from 
the  hydrocarbon  designated  bicyclo-octene  by  Willstaetter 
and  Veraguth.  The  behaviour  with  ozone  thus  shows 
that  Willstaetter  and  Veraguth's  cyclo-octadiene  is  a 
mixture  of  two  hydrocarbons,  of  which  about  80  per 
cent,  consists  of  cyclo-octadiene-(l-5).  The  action  of 
ozone  on  the  polymerisation  products  of  cyclo-octadiene 


was  also  studied.  Dicyclo-octadiene  yields  an  insoluble 
explosive  ozonide,  apparently  a  mixture  of  a  tri-  and  a 
diozonide.  indicating  that  the  polymerised  hydrocarbon 
is  partially  depolymerised  by  the  ozone.  Polycyclo- 
octadiene  on  treatment  with  ozone  yields  an  insoluble 
ozonide,  different  from  that  yielded  by  the  original 
cyclo-octadiene,  and  is  therefore  quite  distinct  from 
gutta-percha,  which  it  somewhat  resembles  in  appearance, 
since  tho  latter  is  depolymerised  by  ozone  and  yields 
cyclo-octadienediozonide-(l-5)  (this  J.,  1905,  448,  1906, 
'.V.]).  Attempts  to  obtain  a  polymerisation  product  of 
similar  properties  to  gutta-percha  or  caoutchouc,  from 
the  cyclo-octadiene,  gave  no  satisfactory  results. — A.  S. 

Light ;    Chemical  action  of .  XII.     G.  Ciamician  and 

P.  Silber.     Ber.,  1908,  41,   1071—1080. 

Cyclohexanone    and    the    three    isomeric    methylcyclo- 
hexanones  when  exposed  to  the   light  undergo  hydrolysis 
j   in  a  similar  manner  to  menthone  (see  this  J.,  1906,  563  ; 
I    1907,  777),  the  ring  being  opened  and  a  saturated  fatty 
[   acid,  CnH2n02,  and  an  unsaturated   aldehyde,  CnH2n-20, 
produced.     Cyclohexanone      yields      caproic      acid      and 
probably      the      hexenealdehyde,      CH2 :  CH(CH2)3CHO. 
o-Mcthylcylohexanone    yields    oenanthylic    acid    and    an 
unsaturated  aldehyde,  CH3.CH :  CH(CH2)3CHO. 

ra-Methylcyclohexanone  yields  a  methylhexane  acid  of 
b.pt.  215° — 216°  C.  p-Methylcyclohexanone  gives  an  acid 
of  the  constitution,  CH3.CH2.CH(CH3).(CH2.CH,.COOH, 
and  an  aldehyde,  probably  CH2:CH.CH(CH3).(CH2)2CHO. 
Comparative  experiments  on  the  action  of  light 
on  solutions  of  acetone,  cyclohexanone,  and  menthone, 
with  and  without  the  addition  of  chlorophyll,  showed  that 
the  effect  of  the  latter  substance  is  to  retard  the  hydrolysis 
of  the  ketones. — A.  S. 

Thorium  ;   Compounds  of ,  with  sulphur.     A.  Duboin. 

Compt.  rend.,  1908,  146,  815—817. 

Thorium  chloride  is  prepared  by  passing  over  ignited 
thoria  a  stream  of  chlorine  containing  carbon  tetrachloride 
vapour,  and  this  chloride  (containing  some  oxychloride) 
is  mixed  with  excess  of  sodium  chloride,  and  heated  to 
bright  redness  in  a  stream  of  hydrogen  sulphide.  There 
are  thus  obtained  : — Thorium  sulphide,  ThSa,  dark-brown 
micaceous  plates,  not  well  crystallised,  readily  attacked 
by  nitric  acid  ;  and  thorium  oxysulphide,  ThOS,  orange- 
yellow  or  pyrites-yellow  quadratic  crystals,  but  slightly 
acted  on  by  nitric  acid. — J.  T.  D. 

Oxalates   of   the    rare   earths ;     Carrying   doum   of   soluble 

oxalates   by* .     G.  P.    Baxter   and    H.  W.  Daudt. 

J.  Amer.  Chem.  Soc,  1908,  30,  563—572. 

Specimens  of  the  rare  earth  oxalates  for  these  investi- 
gations were  prepared  by  the  oxalate  method  of  Stolba 
(Chem.  News,  1880,  41,  31).  Hot  solutions  of  oxalic 
acid  containing  a  small  quantity  of  nitric  acid  are 
stirred  into  hot  nitric  acid  solutions  of  the  rare  earths 
until  precipitation  is  complete.  The  precipitate  is 
dried  at  125°  C,  and  before  weighing  out  for  analysis 
is  well  ground  to  insure  uniformity  in  water  content. 
The  oxide  is  determined  by  igniting  weighed  portions 
of  about  half  a  grm.  of  the  oxalate  in  a  platinum  crucible, 
while  the  oxalic  acid  is  determined  by  titrating  weighed 
quantities  of  the  oxalate,  dissolved  in  2-jV-sulphuric 
acid,  with  standard  potassium  permanganate. 

Precipitation  of  potassium,  sodium  and  ammonium 
oxalate  solutions  were  carried  out  with  the  oxalates  of 
neodymium,  lanthanum,  samarium  and  yttrium.  The 
results  point  to  the  formation  of  highly  crystalline  double 
salts,  containing  a  molecule  of  the  rare  earth  oxalate  to 
one  molecule  of  alkali  oxalate.  Potassium  and  ammonium 
oxalates  are  precipitated  to  a  much  greater  extent  than 
sodium  oxalate.  The  precipitation  is  in  most  cases  almost 
wholly  prevented  in  strongly  acid  solution  and  is  greater 
at  high  than  at  low  temperatures.  In  the  case  of  yttrium 
the  precipitation  of  the  double  salt  takes  place  in  neutral 
or  in  acid  solution.  To  obtain  a  rare  earth  oxalate  as 
pure  as  possible  by  means  of  an  alkali  oxalate  or 
ammonium  oxalate,  the  reaction  should  be  carried  out  in 
cold  dilute  solution  in  presence  of  a  quantity  of  a  strong 
acid  considerably  more  than  equivalent  to  the  oxalate 
added.— W.  S. 
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Mercury  peroxidate  [peroxide]  and  the  hydrogen  peroxide 
salts  of  mercury.  A.  von  Antropoff.  J,  prakt.  Chem., 
1908,  77,  273—320. 

The  periodic  character  of  the  rate  of  decomposition  of 
hydrogen  peroxide  solution,  in  contact  with  mercury  as 
a  catalyst,  is  apparently  connected  with  the  formation  of 
a  film  on  the  surface  of  the  metal  (Bredig,  this  J.,  1903, 
514).  By  using  30  per  cent,  hydrogen  peroxide  solution 
and  working  at  a  low  temperature,  a  highly  unstable 
black  substance  is  obtained,  which,  from  theoretical 
considerations,  is  probably  a  mercurous  salt  of  hydrogen 
peroxide.  As  the  reaction  proceeds,  this  black  mass 
becomes  reddish-brown  in  colour  and  less  unstable,  and 
it  gives  mercuric  oxide,  when  decomposed,  whereas  the 
black  substance  yields  metallic  mercury.  This  new  body, 
for  which  the  formula,  Hg02,  has  been  established,  is 
more  conveniently  prepared  by  the  action  of  hydrogen 
peroxide  on  the  red  oxide  of  mercury,  which  in  a  few 
minutes  is  converted  into  a  dark  red  product.  When 
carefully  removed  to  a  porous  plate,  previously  cooled 
to  0°  C.  in  a  cold  desiccator,  it  can  be  dried,  and  is  then 
much  more  stable  than  in  the  moist  state.  It  explodes 
violently  when  warmed  or  rubbed,  or  by  percussion, 
and  with  water  readily  hydrolyses  to  mercuric  oxide 
and  hydrogen  peroxide,  the  reaction,  HgO  +  H202ij 
Hg02  +  H20.  being  a  reversible  one.  This  shows  that 
the  compound  is  a  salt  of  hydrogen  peroxide  and  divalent 

mercury,   its     constitutional    formula    being  Hg  <f    |     or 

/°  y°  .      ^0 

HgC  '",  and  not  Hgr^  .  The  n&me  peroxidate  is  pro- 
posed for  a  peroxide  of  this  class,  this  substance 
being  mercuric  peroxidate  and  the  film-substance 
probably  mercurous  peroxidate.  For  the  analysis  of 
the  compound,  on  account  of  its  partial  decomposition 
during  drying,  it  is  necessary  to  obtain  the  ratio,  Hg  :  O, 
with  the  moist  substance,  the  hydrogen  peroxide  present 
being  allowed  for  by  van  Bijlert's  method  as  follows : — 
Hydrogen  peroxide  is  saturated  with  barium  nitrate 
and  left  in  contact  with  the  substance  for  half  an  hour. 
The  ratio  between  the  barium  and  hydrogen  peroxide  in 
the  mother  liquor  is  then  determined  and  the  weight  of 
barium  with  the  moist  separated  substance  is  also  ascer- 
tained ;  then,  by  proportion,  the  weight  of  hydrogen  per- 
oxide present  with  the  substance  is  calculated  and  deducted 
from  the  total  quantity  found  after  hydrotysis.  Mercuric 
peroxidate  is  not  obtained  by  the  action  of  ozone  on 
mercury  or  its  oxide. — F.  Sodn.  * 

Sicilian  essenticd  oils.     Pharm.  J.,  April  25,  1908.     [T.R.] 

The  exports  of  essential  oils  from  Sicily  and  Calabria 
during  1907  surpassed  those  of  1906  in  weight  by  108,570 
kilos.,  in  value  by  5,616,977  lire  Italian,  being  about 
11 2-  per  cent,  in  weight  and  30 \  per  cent,  in  value.  The 
prices  of  all  essences  in  1907  reached  a  height  not  known 
for  nearly  a  generation.  While  in  previous  years,  at  the 
advent  of  the  new  crop,  some  stocks  of  old  oil  had  to  be 
carried  over,  in  1905  and  1906,  notwithstanding  a  constant 
increase  in  the  production,  the  export  of  all  essencee 
absorbed  nearly  the  entire  production.  The  exports 
from  1904  to  1907  were  as  follows :— 1904,  1,006,103 
kilos.  ;  1905,  868,244  kilos.  ;  1906,  948,328  kilos.  ;  1907, 
1,056,898  kilos.  Of  this  export  total  in  1907,  66  per  cent, 
wont  to  the  United  States  and  Great  Britain  combined, 
as  against  57  per  cent,  in  1903. 

Patents. 

Xu  I istanc.es   useful  in  therapeutics  ;     Manufacture  of 

[from  glyoxime  derivatives].  A.  Zimmermauii,  Loudon. 
From  Chcm.  Fabr.  auf  Acticn,  vorm.  E.  Schering, 
Berlin.      Kng.  Pat.  13,600,  June  12,  1907. 

I'v  reduction  of  3.4-dihydroxyphenylglyoxime  or 
3.4-dihydroxyphenylalkylglyoxiineH  (sec   Kng.   Pat.    13,599 

of  1907;  this  .!.,  1908,  420)  with  a  suitable  amalgam  in 
presence  of  acids,  products  arc  obtained  which  are  stated 
to  have  the  property  of  raising  the  pressure  of  the  blood 
to  marly  hh  greal  s  degree  as  adrenaline.  They  probably 
possess   the    constitution)     (H0)BC«Hg.C(NHB)  j  <\.N1IU, 


where  X  is  hydrogen  or  alkyl.  The  substances  have  not 
yet  been  isolated  either  as  free  bases  or  in  the  form  of 
salts.— T.  F.  B. 

a-Bromoisovalerianic  acid ;    Manufacture  of  borneol  ester 

and  menthol  ester  of .     Liidy  und  Co.,   Burgdorf, 

Switzerland.  Eng.  Pat.  4359,  Feb.  26,  1908.  Under 
Int.  Conv.,  March  9,  1907. 
Isovalerianic  chloride  is  converted,  by  treatment  with 
bromine,  into  a-bromoisovalerianic  chloride  (b.pt.  156° — 
160°  C.) ;  this  combines  n^adily  with  borneol  or  menthol 
to  form  the  respective  esters,  which  possess  medicinal 
value.— T.  F.  B. 

Blood  albumin   preparations  ;    Process   of  manufacturing 

.     Blood  compound  of  glycerophosphate  of  lime  and 

calcium.  A.  Langer,  Friedrichsberg,  Assignor  to  K.  A. 
Lingner,  Dresden,  Germany.  U.S.  Pats.  884,025  and 
884,026,  April  7,  190S. 

See  Eng.  Pat.  7830  of  1905  ;  this  J.,  1905,  1027.— T.  F.  B. 

Tartaric  acid ;   Manufacture  of from  cream  of  tartar, 

etc.  J.  M.  Perigny  and  L.  Mazet.  First  Addition, 
dated  Jan.  16,  1907,  to  Fr.  Pat.  382,824,  Dec.  18,  1906 
(this  J.,  1908,  296). 
The  yields,  obtained  by  the  electrolytic  method  described 
in  the  main  patent,  are  improved  when  one  or  more  of 
the  secondary  alcoholic  groups  are  esterified  with  an  acid 
radical  which  can  afterwards  be  easily  eliminated.  Anti- 
monious  and  boric  acids  have  been  found  to  be  the  most- 
suitable.  The  acid  in  the  tartriferous  material  is  con- 
verted into  soluble  tartrate  or  bitartrate,  and  the  mass, 
after  being  mixed  with  the  necessary  quantity  of  one  of 
the  above-mentioned  acids,  is  electrolysed.  An  advantage 
of  this  method  for  the  treatment  of  wine  lees,  is  that  the 
colouring  principles  are  destroyed  and  the  usual  treatment 
with  animal  charcoal,  for  decolorising,  is  rendered  unneces- 
sary.— F.  M. 

Lactic  acid ;   Process  for  preparing  pure by  distilling 

commercicd  lactic  acid.  Chem.  Fabr.  Florsheim  Dr.  H. 
Noerdlinger.  Fr.  Pat.  384,468,  Nov.  28,  1907.  Under 
Int.  Conv.,  Dec.  1,  1906. 

See  Eng.  Pat.  26,415  of  1907  ;  this  J.,  1908,  246.— T.F.B. 

Haemoglobin  products  ;    Preparation  of  clear,  stable 

which  keep  their  red  colour.     Sicco  med.  chem.  Institut 
F.  G.  Sauer.     Fr.  Pat.  384.845,  Dec.  9,  1907. 
See  Ger.  Pat.  178,902  of  1905  ;  this  J.,  1907.  779.— T.F.B. 

Aminoalcohols  ';  Process  for  preparing .     J.  D.  Riedel 

A.-G.  Ger.  Pat.  189,481,  March  3,  1905.  Addition  to 
Ger.  Pat.   169,746,  Oct.  8,  1903  (this  J.,  1906,^,909). 

By  the  action  of  ammonia  on  halogenhydrins  of  the 
composition,  HO.C(R1R2)CH2X,  X  being  a  halogen, 
aminoalcohols  of  the  composition,  HO.C(RiR2)CH2NH2, 
and  NH(CH2.C.RlR2.OH)2,  are  obtained.  R,  and  R2 
may  be  alkyl,  aryl,  or  arylalkyl  groups. — T.  F.  B. 

Perfumes  from  pseudoionone  ;•   Process  for  preparing . 

Haarmann  und  Reimer,  Chem.  Fabr.  zu  Holzminden- 
Ger.   Pat.    183,855,  April  6,   1905. 

Pseudoionone  is  treated  with  dimethyl  sulphate,  and 
the  product  distilled  in  steam.  The  product  contains 
ionone  and  a  methylionone. — T.  F.  B. 

Benzoyl  ester  of  dimethylaminoisopropyl  alcohol ;  Process 
for  preparing  the  — — .  Chem.  Fabr.  auf  Acticn,  vorin. 
E.  Schering.  Ger.  Pat.  189,482.  June  18,  1905. 
Addition  to  Ger.  Pat.  175,080,  Sept.  21,   1904. 

DiMKTHYi.AMiNOisorKOPYL  alcohol  or  one  of  its  salts  is 
treated  with  a  benzoylating  agent.  The  products  possess 
local  anaesthetic  properties,    T,  l1'.  B. 

( 'on niarincarboxylic   acid  ;     Process   for   preparing . 

Haarmann  und  Reimer,  Chem.  Fabr.  zu  rlolzmindon. 
tier.  Pat.    189,252,  July  27,  1906, 

Molkoi.au  proportions  of  salicylic  aldehyde  and 
oyanoaoetio  acid  arc  condensed,  in  cold  aqueous  solution, 
in  presence  of  alkali,  to  o-hydroxyben.Eylidineoyanoacetio 
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acid,  which  is  converted  into  coumarincarboxylic  acid 
hv  beating  with  mineral  acids,  ammonia  being  formed. 

— T.  P.  B. 

p-Aminobtnzoic    acid    aUbamine     esters;      Process     for 

preparing .     E.      Merck.     Ger.      Pat.      189,335, 

Feb.    6,    1906. 

ji-Aminobenzoic  acid  alkamine  esters  are  obtained 
by  action  of  chloroethvldialkylamincs,  Cl.CH2.CH2.NAlk2, 
oc  p-aminobenzoates. — T.  F.  B. 

Double    compound    from    glucose    and    sodium      iodide  ; 

Process  for  preparing  a    crystalline    anhydrous     . 

J.  A.  Wolfing.     Ger.   Pat.    196,605,  March   16,   1907. 

A  OOMPOU1TD  is  obtained  by  the  interaction  of  sodium 
iodide  and  glucose  in  presence  of  concentrated  alcohol, 
which  is  crystalline  and  anhydrous,  and  has  the  formula, 
NaI,2C6Hi206.— T.  F.  B. 

Pine  oil;    Process  for  purifying .     C.   Kaas.     Cer. 

Pat.    180,207,  April  25,   1900.     Addition  to  Ger.  Pat. 
170,543,  Sept,    11,   1902. 

Dry  alkalis  or  alkaline-earths  are  employed  in  place  of 
the  aqueous  solutions  used  in  the  original  process  (see  this 
J.,  1907,  769).— T.  F.  B. 

Carbonic  acid  esters  of  protocol  cchuic  aldehyde  ;    Process 

for     preparing     cyclic .     H.     Pauly.     Ger.     Pat. 

190,788,  May  8,  1906. 

By  treating  dichloropiperonal  with  anhydrous  acids, 
cyclic     carbonic     esters     of     protocatcchuic     aldehyde, 

OHC.C6H3<g>CO, 

are  formed.  Suitable  acids  are  formic  acid,  oxalic 
acid,  etc.  The  product  is  decomposed  by  water,  with 
formation  of  protocatechuic  aldehyde.  It  is  analogous 
to  catechol  carbonate,  and  is  suitable  for  preparing 
perfumes  and  pharmaceutical  products. — T.  F.  B. 

Tetraallcyldiaminodibenzyltetrahydroxyanthraquinones  ; 

Process  for  preparing .     Farbwerke  vorm.  Meister, 

Lucius,  und  Bruning.    Ger.  Pat.  188,597,  Aug.  19,  1906. 

Dialkylanilines  and  formaldehyde  are  allowed  to  act 
simultaneously  on  anthrachrysone. — T.  F.  B. 

Camphoric   acid   alkyl    ester ;     Process  for   preparing   a 

normal .     J.  D.  Riedel  A.G.       Ger.  Pat.  189,840, 

Nov.  6,  1906. 

Dialkyl  sulphates  or  arylsulphonic  esters  are  allowed 
to  act  on  salts  of  d-camphoric  acid  in  aqueous  or 
alcoholic  solution. — T.  F.  B. 

2-Hydroxydihydrn-    or     l-alkyl-2-helodihydroquinoxalines  ; 

Preparation  of .     M.   Lange.     Ger.   Pat.    196,563, 

Dec.  23,  1906. 

Aromatic  o-hydroxynitroso  compounds  are  condensed 
with  the  reaction  products  of  ammonia  or  primarv 
aliphatic  amines  on  acetaldehyde ;  derivatives  of 
hydroxylated  p-diazines  are  thus  obtained  (quinoxaline 
derivatives),  thus, 

,N.OH  ;nh.ch2 


< 

o 


+  CH3.CH(OH)NH2  -  2H20  +  R 


\n=c.oh. 

— T.  F.  B. 


XXI.— PHOTOGRAPHIC   MATERIALS   AND 
PROCESSES. 

Patents. 

Cellulose   films ;    Manufacture,   of Soc.    Civile   des 

Pellicules  Nouvelles   pour  Cinematographes    et   autres 
usages.     Fr.  Pat.  384,111,  Jan.  25,  1907. 

A  very  thick  collodion,  prepared  by  increasing  the  usual 
ratio  of  alcohol  to  ether  by  about  15  per  cent.,  is  caused 
to  flow  very  slowly,  under  a  pressure  of  3 — 10  atmospheres, 
from  a  rectangular  orifice,  which  may  be  from  several 
centimetres  up  to  1  metre  in  length  and  up  to  0-8  mm. 


in  width.  The  sheet  of  fluid  collodion  thus  discharged 
does  not  coagulate  immediately,  and  the  rate  of  flow 
must  be  such  that  it  is  exposed  to  the  air  without  any 
support  for  1 — 2  minutes  before  it  is  caught  and  carried 
away  as  a  continuous  ribbon  by  a  slowly  moving  endless 
band  of  cloth.  This  band  carries  the  film  through  a 
chamber  in  which  it  is  dried  by  a  current  of  heated  air. 
The  film  is  denitrated  by  any  of  the  known  processes, 
and  is  then  bleached  and  partially  dried  to  such  a  point 
that  it  does  not  curl  up.  Finally  the  moist  film  is  fully 
dried  and  polished  under  pressure  by  means  of  a  calender 
with  heated  rolls. — J.  F.  B. 

Celluloid   films ;    Manufacture   of .     Soc.    Civile    des 

Pellicules  Nouvelles  pour  Cinematographes  et  autres 
usages.     Fr.   Pat.   384,112,  Jan.   25,    1907. 

A  thick  solution  of  celluloid,  containing  about  100  kilos- 
of  pyroxylin  in  400  litres  of  alcohol  and  ether,  together 
with  sufficient  camphor  or  other  agent  to  impart  the 
desired  flexibility,  is  discharged  from  an  orifice  in  the 
form  of  a  continuous  film  in  the  manner  described  in  the 
preceding  abstract.  The  film,  after  drying  in  hot  air, 
is  subjected  to  a  calendering  and  drawing-out  process. 
For  this  purpose  it  is  passed  through  a  calender  with 
polished  metal  rolls,  which  not  only  flattens  and  smoothes 
the  surface  but  also  rolls  out  the  celluloid  film  so  that 
the  resulting  increase  in  length  may  amount  to  as  much 
as  20  per  cent. — J.  F.  B. 

Cellulose    films ;     Manufacture    of .     Soc.    Civ.    des 

Pellicules  Nouvelles  pour  Cinematographes  et  autres 
usages.  First,  second  and  third  Additions,  dated 
Jan.  28  and  Feb.  1,  1907,  to  Fr.  Pat.  384,111,  Jan.  25, 
1907  (preceding). 

(1).  In  the  original  specification,  provision  was  made  for 
glazing  the  films  of  cellulose  by  means  of  a  calender 
with  heated  rolls.  According  to  this  addition,  such 
glazing  may  be  effected  by  placing  the  films  in  alternate 
layers  between  polished  metal  plates,  and  pressing  a 
number  of  such  films  and  plates  in  a  powerful  press 
at  a  temperature  of  about  100°  C.  (2).  The  head  of 
the  apparatus,  containing  the  orifice  for  delivering  a 
continuous  film  of  a  solution  of  cellulose,  consists  of  two 
portions  with  accurately  planed  surfaces.  The  lower 
portion  is  attached  to  the  vessel  containing  the  cellulose 
solution,  and  the  delivery  orifice  may  be  made  by 
interposing  strips  of  metal  of  suitable  thickness  around 
three  sides  of  the  joint  between  the  two  portions  of  the 
head,  which  are  then  clamped  together.  Or  else  the 
orifice  may  be  made  by  cutting  smooth  rectangular 
grooves  in  one  or  other  of  the  surfaces  of  the  head- pieces. 
(3).  The  continuous  films  of  cellulose  made  by  the  process 
specified,  may  be  coated  superficially  with  pyroxylin  or 
celluloid  by  passing  them  through  a  bath  containing  a 
solution  of  pyroxylin,  which  may  be  either  plain  or 
mixed  with  a  substance,  such  as  camphor,  castor  oil, 
acetanilide,  etc.  A  cellulose  film  so  coated  is  capable 
of  receiving  impressions  with  inks  designed  for  celluloid 
films  and  made  with  a  medium  which  has  an  affinity  for 
that   substance. — J.  F.  B. 

Gelatin ;    Process  for  the  preparation  of  films  and  other 

thin  sheets  of .     J.  Rey.     Fr.  Pat.  384,206,  Nov.  21, 

1907. 
The  process  is  adapted  for  making  photographic  films. 
A  non-porous  paper  is  covered  with  a  prepatation 
containing  1  per  cent,  of  collodion  in  solution,  and  also 
a  certain  amount  of  soap  dissolved  in  alcohol.  A  layer 
of  dry  gelatin  is  now  deposited,  and  upon  it  a  layer  of 
collodion  solution,  and  upon  this  another  layer  of  gelatin. 
The  films  thus  made  are  non-curling,  and  are  adapted 
for  the  cinematograph. — H.  G.  B. 

Photographic,       heliographic,       and      similar      papers ; 

Manufacture   of .     M.    Roth.     Fr.    Pat.    384,327, 

Nov.  25,  1907. 
Unsized  paper  is  passed  through  a  size  bath,  and  while 
still  damp,  is  treated  by  a  tanning  agent  or  by  a  dilute 
solution  of  acetic  acid  or  a  mineral  acid  ;    it  is  finally 
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treated  with  ammonia  to  neutralise  the  acid.  A  modification 
of  the  process  consists  in  slightly  sizing  the  paper,  and 
then  passing  it  through  concentrated  solutions  of  tanning 
agents  or  acids.  The  advantages  claimed  for  paper  so 
prepared,  are  that  it  is  easily  impregnated  with  liquid, 
without  softening  of  the  fibre,  and  that  it  is  unaffected 
by  alkalis,  and  only  slowly  wetted  by  alcohol. — T.  P.  B. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Explosives  authorised  for  importation  into  British  India. 
Gazette  of  India,  March  14,  1908.  Through  Board 
of  Trade,  Commercial  Branch.     [T.R.] 

The  following  explosives  are  at  present  authorised  for 
importation  into  British  India  for  general  sale  :  — 

Class  1  :  Gunpowder. 

Class  2  :  Nitrate  mixture.     Ammonal,  ripplene. 

Class  3 :  Nitro-compound.  Every  explosive  in  this 
class,  and  every  explosive  ingredient  thereof,  shall  be 
so  thoroughly  purified  and  otherwise_of  such  character 
as  to  satisfy  the  heat  test. 

Division  1. — Albionite,  amberite  No.  1,  ballistite, 
blasting  gelatin,  carbonite,  celtite,  cordite,  cordite  M.D., 
dynamite,  gelatin  dynamite  No.  1,  gelatin  dynamite 
No.  2  or  gelignite,  monobel  powder,  Phoenix  powder. 
Provided  that  every  explosive  in  this  division  shall 
be  of  such  character  and  consistency  as  not  to  be  liable 
to  liquefaction  or  exudation. 

Division  2. — Amberite  No.  2,  ammonite,  Cooppal's 
powder,  E.  C.  sporting  powder,  Empire  powder,  gun- 
cotton,  henrite,  Schultze  gunpowder,  Kynoch's  smokeless 
sporting  powder,  negro  powder,  picric  acid,  picric  powder, 
rifleite,  roburite,  S.  R.  powder,  S.  S.  powder,  smokeless 
powder,  smokeless  blasting  powder. 

Class  4 :  Chlorate  mixture,  nil. 

Class  5 :  Fulminate,  nil. 

Class  6 :  Ammunition. 

Division  1. — Safety  fuzes  for  blasting,  safety  electric 
fuzes,  percussion  caps,  railway  fog-signals,  safety  cart- 
ridges. 

Division  2. — Cartridges  for  cannon,  shells,  mines, 
blasting,  or  other  like  purposes  ;  cartridges  for  small 
arms  which  are  not  safety  cartridges,  electric  fuzes, 
fuzes  for  blasting  which  are  not  safety  fuzes,  fuzes  for 
shells,  tubes  for  firing  explosives,  war  rockets. 

Division  3. — Cartridges  for  small  arms  which  are  not 
safety  cartridges,  detonators,  electric  detonators,  fuzes 
for  blasting  which  are  not  safety  fuzes,  friction  tubes, 
fuzes  for  shells,  fuzes  for  firing  explosives. 

Class  7  :  Fireworks. 

Division  1  :  Nil. 

Division  2. — Manufactured  fireworks,  amorces,  Chinese 
crackers. 

Patent. 

Drying  oven  for  explosive  substances.     Vet.  Koln-Rottweiler 
Pulverfabr.     Ger.  Pat.  196,151,  July  30,  1907. 

In  one  or  more  of  the  walls  of  flic,  drying  oven,  parts 
arc  provided  soldered  on  with  a  solder  melting  at  a  few 
degrees  above  the  highest  temperature  reached  in  the 
drying  process.  If  the  material  being  dried  should 
take  iire,  the  solder  is  immediately  melted,  and  the  gases 
of  combustion  can  thus  escape  freely. — A.  S. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS,  Ac. 

Patent. 

Photometer;     Direct   reading .     C.    Fury.     Fr.    Pat. 

384,392,  Nov.  26,  1907. 

A  source  of  light  emits  two  kinds  of  radiations,  hcat- 
and  light-giving  rays  and  the  so-called  dark  rays  which 
give  only  heat.  The  method  of  measuring  the  light  is 
as  follows  : — The  rays  are  first  passed  through  a  ^lass 
cell  filled  with  a  green  aqueous  solution  which  stops 
the  obscure  rays  but  allows  the  light  ravs  to  pass.     The 


light  rays  are  then  passed  through  a  lens  to  which  a 
rocking  movement  is  given  at  right  angles  to  the  direction 
of  the  beam  of  light  and  the  concentrated  rays  are  directed 
alternately  upon  one  of  two  ther mo- junctions.  The 
latter  consist  of  a  U-shaped  bend  of  copper,  C,  and  an 
inverted  U  bend,  K,  of  constantan  connected  by  silver 
pieces,  A,  B,  which  form  the  thermo-junctions.  The 
whole  is  suspended  between  the  poles,  N,  S,  of  a  magnet, 
contained  in  the  copper  casing,  R,  by  the  wire,  /.  The 
light  enters  through  G,  falls  on  one  or  other  of  the 
junctions,  A,  B,  and  according  to  its  intensity  sets  up 
a  greater  or  less  current  in  the  suspended  coil  which  is 
consequently  deflected.  The  amount  of  deflection  is 
indicated  by  the  movement  of  a  reflected  beam  of  light 
on  the  scale,  e. — W.  H.  C. 

INORGA  NIC—Q  UA  NT  IT  A  TI VE. 

V anodic    and    molybdic    acids';    Determination    of 

in  presence  of  each  other.  G.  Edgar.  Amer.  J.  Sci., 
1908,  25,  332—334. 
Continuing  the  work  of  Gooch  and  Edgar  (this  J.,  1908, 
335),  the  author  finds  that  whilst,  as  is  well  known, 
vanadic  acid  is  readily  reduced  by  sulphur  dioxide  to 
the  condition  of  tetroxide,  molybdic  acid  is  not  affected 
by  sulphur  dioxide  even  at  a  concentration  of  0*4  grm. 
of  molybdenum  trioxide  in  25  c.c,  provided  there  be 
present  at  the  same  time  5  c.c.  of  concentrated  sulphuric 
acid.  To  determine  the  two  acids  together,  then,  a 
quantity  containing  about  0-4  grm.  of  the  mixed  acids 
is  diluted  to  75  c.c,  2 — 3  c.c.  of  concentrated  sulphuric 
acid  are  added,  the  liquid  is  heated  to  boiling,  and  a 
current  of  sulphur  dioxide  is  passed  through  till  the 
reduction  of  the  vanadium  compound  is  complete. 
Carbon  dioxide  is  now  passed  through,  and  the  liquid 
boiled  till  the  sulphur  dioxide  is  completely  expelled  ; 
the  reduced  vanadium  tetroxide  is  now  titrated  with 
AT/10  potassium  permanganate,  which  converts  it  into 
the  pentoxide.  The  solution  is  then  passed  through  a 
Jones'  reductor  (preceded  by  100  c.c.  of  hot  water  and 
125  c.c.  of  2.1  per  cent,  sulphuric  acid,  and  followed 
by  100  c.c.  of  the  sulphuric  acid  and  200  c.c.  of  hot  water), 
and  received  in  iron  alum  solution  (50 — 60  c.c.  of  10  per 
cent,  solution),  which,  after  addition  of  8 — 10  c.c.  of 
syrupy  phosphoric  acid  to  decolorise  the  ferric  salt,  is 
titrated  with  A/It)  permanganate.  The  amount  of 
permanganate  roquirod  for  the  vanadium  (V»Oa  to  V2Or>) 
is  three  times  that  used  in  the  formerjtitration  (V.J).,  to 
V2<)r,)»  and  the  remainder  is  that  required  for  the 
molybdenum  (MOgOg  to  Mo()3). — J.  T.  D. 

Iron;  Determination  <>f  -  -,  by  permanganate,  offer 
reduction  by  titanoue  eylphate.  If.  1).  Newton.  Amor. 
J.  Sci.,  1908,  25,  343—345. 

The  iron  compound  is  dissolved  in  sulphuric  acid ;  to 
the  solution  in  the  cold  is  added  titanous  sulphate  solution 
in  slight  excess,   bismuth  oxide  added   to  destroy  excess 
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of  titanous  sulphate,  the  solution  filtered  into  about  a 
litre  of  cold  distilled  water,  and  titrated  with  .Y,  III 
permanganate.  The  author  prepares  the  titanous  sulphate 
by  rasing  20  grms.  of  commercial  titanic  aeid  with  potassio- 
sodium  carbonate,  dissolving  the  ground  reaction-product 
in  hot  concentrated  sulphuric  acid,  filtering,  reducing 
bv  excess  of  zinc,  and  filtering  into  2  litres  of  water. 
Tbe  solution  is  best  kept  in  an  atmosphere  of  hydrogen, 
as  suggested  by  Kneehtjthis  J.,  1903,  825).— J.  T.  D. 

Ammonium  fhotfJtomatybdate  :   Variations  in  composition 

of .     Ap/Jication  to  the  determination  of  pliosplwrus 

in  iron  and  tfeel,     O.  Chesneau.     Compt.  rend.,  1908, 
146,  758—761.     (See  also  this  J.,  1907,  1201.) 

Quantities  of  sodium  phosphate  containing  from  6-648 
to  0*277  mgrms.  of  phosphorus,  were  precipitated  by 
50  cc.  of  a  reagent  containing  in  a  litre  50  grins,  of  am- 
monium molybdate  and  500  cc.  of  nitric  acid  of  sp.  gr. 
1  -20.  and  similar  quantities  by  50  cc.  of  the  same  reagent 
together  with  5  grms.  of  ammonium  nitrate.  The 
liquids  were  kept  at  45°  C.  for  2\  hours.  In  the  first 
series,  the  proportion  of  phosphorus  in  the  precipitate 
increased,  as  the  amount  of  phosphate  was  lessened,  from 
1*09  to  2-25  per  cent.,  whilst  in  the  second  series  it  decreased 
from  1-62  to  1-28  per  cent.  Similar  differences  in 
composition  occurred  during  precipitation  in  presence 
of  ferric  salts,  and  were  intensified  by  the  co-precipitation 
of  ferric  molybdate  when  ammonium  nitrate  was  present. 
In  these  cases  it  is  desirable  to  dissolve  the  precipitate 
in  ammonia  and  re -precipitate  by  nitric  acid.  Besides 
this  precaution,  the  following  details  should  be  attended 
to  in  determining  phosphorus  in  iron  or  steel : — for 
each  grrn.  of  metal,  50  cc  of  molybdate  reagent  and 
5  grins,  of  ammonium  nitrate  should  be  used  ;  precipitation 
should  take  place  at  65° — 70°  C.  (H  hours) ;  the  precipitate 
should  be  re-dissolved  in  the  same  quantity  of  ammonia 
(50  cc  of  1  :  4),  re-precipitated  by  concentrated  nitric 
acid,  and  after  complete  precipitation,  15  cc.  of  the 
molybdate  reagent  should  be  added ;  the  liquid  and 
precipitate  should  be  kept  for  2  hours  at  40°  C,  and 
after  filtration,  the  precipitate  should  be  washed  witb  pure 
water.  The  precipitate  so  formed,  after  drying  at  105°  C, 
contains  1-60  per  cent,  of  phosphorus. — J.  T.  D. 

Nickel ;    Electrolytic    determination    of ,  in    solution 

as  nitrate,  and  its  separation  from  copper.     A.   Thiel. 
Z.  Elektrochem.,  1908,  14,  201—208. 

Nickel  can  be  accurately  determined  by  electrolysis 
of  the  nitrate,  provided  (1),  no  nitrite  be  present,  (2),  a 
sufficient  excess  of  ammonia  be  added,  and  (3),  a  straight 
wire  of  passive  iron  be  used  as  anode  (platinum  anodes 
are  more  or  less  irregularly  attacked,  and  the  dissolved 
platinum  is  deposited  with  the  nickel).  Accurate 
separation  of  nickel  from  copper,  and  determination 
of  both  metals,  can  thus  be  effected.  The  metals  (0*4 — 
0-5  grm.  in  all),  or  compounds  containing  them,  are  dis- 
solved in  nitric  acid,  so  that  the  solution  contains  about 
5  cc  of  the  strong  acid  in  excess  ;  any  nitrous  acid  is 
expelled  by  boiling,  or  destroyed  by  the  addition  of 
urea  in  not  too  great  excess,  the  volume  made  up  to 
100  cc,  and  the  copper  precipitated  by  a  current  of 
ND100=1  ampere  at  the  ordinary  temperature,  warming 
towards  the  end  of  the  operation  (1$ — 2  hrs.)  not  above 
50° — 60°  C.  To  the  bath  is  now  added  80  cc.  of  ammonia 
(sp.  gr.  0*91 ),  the  iron  wire  anode  (cleaned  in  hydrochloric 
acid  and  rendered  passive  in  strong  nitric  acid)  substituted 
for  the  platinum  one,  the  coppered  cathode,  replaced, 
and  the  nickel  deposited  on  it  by  a  current  of  ND100  =  5 
amperes  ;  the  current  heats  the  liquid  to  about  70°  C. 
When  the  liquid  is  decolorised  and  gas-evolution  occurs 
at  the  cathode,  the  latter  is  withdrawn  without  stoppage 
of  current,  washed,  dried  and  weighed.  The  anode  is 
again  rendered  passive,  and  the  electrolysis  continued 
for  another  5  minutes,  when  the  cathode  sbould  not  have 
increased  in  weight.  The  deposition  of  the  nickel  should 
not  need  more  than  50 — 55  minutes.  The  ammonium 
sulphide  teat  for  complete  removal  of  the  nickel  is  useless 
in  solutions  containing  so  much  free  ammonia,  hence 
the  second  electrolysis  and  weighing. — J.  T,  D. 


Hioiiuth  ;    Elect roli/tie    determination    of    — — .        F.    J. 

Nfetzger    and    H.    T.     Beans.     J.    Amer.    Chcm.    Soc, 

1908,  30,  589—593. 
The  apparatus  employed  consists  of  a  slightly  modified 
form  of  that  proposed  by  Gooch  and  Med  way  (this  J., 
1903,  823),  using  a  rotating  cathode.  The  platinum 
thimble,  used  as  cathode,  is  connected  to  the  shaft  by 
means  of  a  rubber  stopper  wound  with  fine  platinum  wire 
for  contact.  The  thimble,  driven  at  about  700  revolutions 
l>er  minute,  has  an  available  surface  of  40  sq.  cm.  To 
a  quantity  of  bismuth  nitrate  solution  (containing  25  cc. 
of  concentrated  nitric  acid  per  litre),  sodium  hydroxide 
is  added  until  the  solution  is  alkaline  to  phenolphthalein. 
The  precipitate  of  bismuth  hydroxide  formed  is  re- 
dissolved  by  addition  of  acetic  acid.  2  grms.  of  boric 
acid  are  added  to  the  solution,  which  is  then  diluted,  heated 
to  70°— 80°  C,  and  electrolysed  by  a  current  of  0-2  to 
0-16  ampere.  The  voltage  remains  constant  at  about 
2-0  to  2-7  until  all  but  the  last  trace  of  bismuth  has  been 
deposited  in  a  bright  compact  form,  when  it  rises  to  a 
maximum.  At  this  point,  if  there  be  no  boric  acid 
present,  the  last  traces  of  metal  are  deposited  as  a  granular 
layer,  darker  and  less  firmly  adherent.  The  presence 
of  boric  acid  insures  a  smooth  bright  adherent  deposit 
to  the  end,  and  prevents  the  formation  of  bismuth  peroxide 
as  a  yellow  deposit  on  the  anode.  The  electrolysis  is 
continued  5  to  10  minutes  after  the  maximum  voltage 
has  been  attained,  and  takes  about  3|  hours  to  complete. 
The  thimble  is  detached,  washed  with  alcohol  and  ether, 
allowed  to  dry,  and  weighed. — W.  S. 

Manganese  ;•  Separation  of  iron  from .     R.  B.  Moore 

and  I.  Miller.  J.  Amer.  Chem.  Soc,  1908,  30,  593— 
594. 
The  method  depends  upon  the  separation  of  manganese 
from  iron  by  means  of  pyridine.  If  to  a  solution  of  ferric 
chloride,  containing  free '  hydrochloric  acid,  pyridine  is 
added  in  slight  excess,  the  iron  is  completely  precipitated 
as  hydroxide,  whilst,  if  the  solution  of  a  manganous 
salt  is  made  acid  with  hydrochloric  acid  and  then  a 
slight  excess  of  pyridine  added,  the  solution  may  be 
heated  for  ten  minutes  without  oxidation.  In  carrying 
out  the  separation,  it  is  necessary  to  wash  the  precipitated 
ferric  hydroxide  with  pyridine  water  (1  :  500)  to  obviate 
the  precipitate  passing  through  the  filter  in  the  colloidal 
state— W.  S. 

Mercury     vapour ;      Determination     of ,      in      air 

P.  Meniere.  Compt.  rend.,  1908,  146,  754—756. 
A  water- aspirator  draws  the  air  through  nitric  acid 
contained  in  two  glass  bulbs  (125  grms.  in  the  first  and 
75  grms.  in  the  second),  each  bulb  being  provided  above 
with  a  glass  condensing  spiral.  The  acid  is  brought 
to  ebullition  before  the  aspiration  is  begun,  and  the 
air  after  passing  successively  through  the  two  bulbs 
and  their  condensers,  passes  through  a  meter  on  its  way 
to  the  pump.  After  the  requisite  quantity  (100  to 
1000  litres)  of  air  has  passed,  the  acid  is  evaporated  at 
50°  C.  to  a  fraction  of  a  cc.  and  20  cc.  of  water  are  added. 
Of  this,  5  cc  are  placed  fin  a  graduated  colorimeter- 
tube,  and  1  cc.  of  solution  of  diphenylcarbazide  (0-25  grm. 
dissolved  at  40°  C.  in  100  grms.  of  alcohol,  and  filtered 
after  24  hours)  The  tint  struck  is  compared  with  a 
series  obtained  from  solutions  containing  known  amounts 
of  mercury  (a  table  of  tints  is  given  with  the  paper), 
and  the  corresponding  one  will  be  found  unless  the 
concentration  of  mercury  exceeds  one  in  ten  thousand. 
If  it  does  exceed  this,  another  quantity  of  5  cc  of  the 
mercury  solution  is  taken,  and  to  it  is  added  from  a 
burette  sodium  iodide  solution  (4-5  grms.  in  a  litre)  till 
the  precipitate  formed  is  just  redissolved.  Each  cc. 
used  corresponds  to  1  mgrm.  of  mercury.  Air  passed 
over  amalgams,  metallic  mercury,  mercurial  ointment,  etc., 
at  temperatures  of  12°  to  100°  C.  was  found  to  contain 
0*0004  to  0*42  grm.  of  mercury  per  cubic  metre.  A  room, 
closed,  containing  a  trough  of  mercury  90  by  40  cm., 
gave  after  five  and  nine  days  respectively  3  and  9  mgrms. 
of  mercury  per  cub.  metre  of  air,  whilst  one  in  which  a 
rabbit  was  rubbed  daily  with  mercurial  ointment  shewed 
after  three  days  <>,  and  after  eight  days  12  mgrms.  of 
mercury  per  cubic   metre  of  air  — J.  T.  D. 
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Carborundum  ;   Technical  examination  of  amorphous ' 

G.  Chesneau.     -See  VIT. 

Zinc  ;  Determination  of  — —  [by  evolution  of  hydrogen]. 
Necessity  for  avoiding  india-rubber  joints.  L.  de  Koninck. 
See  X. 

ORGANIC— QUALIT ATI  VE. 

Mercerised  cotton  and  oxycellulose  ;    Qualitative  tests  for 
.     A.  B.  Knaggs.     See  V. 

Lacvidosc  [d-fructose]  in  presence  of  other  natural  sugars  ; 
Detection  of .     J.  Pieraerts.     See  XVT. 

Digitalis  ;    Colour  reactions  of  the  toxic  glucosides  of . 

L.  Gamier.     See  XX. 

Peruvian  balsam  ;  Distinctive,  test  for  genuine  and  artificial 
.     K.  Dieterich.     See  XX. 

ORGANIC— Q  VAN  TIT  AT  I  VE. 

Phosphorus  ;   Determination  of ,  iv  organic  substances. 

J.  Bay.     Compt.  rend.,   1908,   146,   814—815. 

The  substance  is  burnt  with  sodium  carbonate  and 
magnesia,  as  already  described  for  sulphur  (this  J.,  1908, 
298) ;  the  contents  of  the  tube  are  dissolved  in  acetic  acid, 
and  the  phosphoric  acid  determined  volumetrically  by 
uranium   nitrate   and   ferrocyanide. — J.  T.  D. 

Fat   and  unsaponifiable   matter  ;    Determination   of . 

M.  Kumagawa  and  K.  Suto.     See  XII. 

Caoutchouc ;      Determination    of as    tetrabromidc. 

G.  Fendler  and  0.  Kuhn.      -See  XIIIC. 

Tannin  ;   New  method  for  determining .      G.  Metzges. 

See  XIV. 

Acidity  of  tan  liquors[  ;  Determination  of .]      J.    W. 

Phelan  and  P.  S.  Fiske.     See  XIV. 

Glucose  in  leather  ;   Determination  of .     F.  P.  Veitch. 

See  XIV. 

Malt  analysis  ;    Should be  carried  out  with  fine  meal 

or  coarse  grist  ?     F.  Eckhardt.     -See  XVII. 


Yeast  and  water  ;  Biological  analysis  of  — 
See.  XVII. 
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"  Semicatalysis  "  ;  Oxidation  of  hydrocarbons  in  air  in 
presence  of  phosphorus.  A.  Colson.  Compt .  rend., 
1908,  146,  817—818. 
When,  during  the  dissolution  of  white  phosphorus  in 
oil  of  turpentine  (see  this  J.,  1908,  159),  air  is  allowed 
access,  the  liquid  becomes  turbid,  and  a  white  deposit 
forms,  insoluble  in  water,  but  soluble  in  ether  or  acetic 
acid.  This  deposit  contains  oxygen,  but  no  free 
phosphoric  acid  or  turpentine ;  a  resin,  obtained  by 
the  evaporation  of  an  ethereal  solution  of  the  deposit, 
had  a  composition  corresponding  to  the  formula, 
POiHatCioHjgOg)*.  The  turpentine  had  become 
oxidised  under  the  influence  of  the  phosphorus,  which 
itself  had  become  oxidised  at  the  same  time:  the  author 
gives  the  name  "  semicatalysis  "   to  this   phenomenon. 

—J.  T.  D. 

Peroxy  diastases    [peroxydases] ;     Artificial and    the 

part  flayed  l>>/  iron  in  their  action.  J.  Wolll.  Compt. 
rend.,  1 90S,  146,  781—78:1. 
In  a  previous  note  (this  J.,  1908,  186)  the  author  showed 
the  resemblance  between  the  net  ion  of  minute  quantities 
of  iron  salts  and  that  of  the;  natural  perowdiastases 
(pcroxydases).      Traces      of     ferrous     sulphate      give     the 

bine    reaction    with    guaiacum    tincture    and    hydrogea 

peroxide,  but  they  fail  to  give  certain  other  reactions 
of  the  pcroxydases  in  presence  of  hydrogen  peroxide, 
e.g.,  formation  ot  (piinh ydrone  from  ipiinol  (hydroipiinone) 
and    of    purpurogallin    from     pyrogalloL     These    latter 


reactions,  but  not  the  guaiacum  reaction,  are  shown 
by  appreciably  larger  quantities  of  an  alkali  ferrocyanide. 
By  combining  the  two  iron  compounds  in  a  very  dilute 
state  and  thus  obtaining  a  colloidal  ferrous  ferrocyanide, 
the  author  has  succeeded  in  reproducing  all  the  properties 
of  a  natural  peroxydase.  The  maximum  activity  is 
obtained  by  a  solution  free  from  excess  of  either  component, 
at  a  concentration  of  10  mgrms.  of  iron  per  litre.  This 
solution,  in  presence  of  small  quantities  of  hydrogen 
peroxide  oxidises  both  quinol  and  pyrogallol,  and  the 
course  of  the  reaction  has  been  followed  quantitatively 
in  the  latter  case.  The  slightest  excess  of  iron  salt  is 
extremely  prejudicial  but  an  excess  of  ferrocyanide  has 
not  much  effect  on  the  activity  of  the  catalyst.  The 
artificial  peroxydase  further  resembles  the  natural 
enzymes  in  that  it  can  be  filtered  without  loss  through 
paper  but  becomes  inactive  when  filtered  through  collodion; 
its  activity  is  destroyed  by  boiling  for  1  minute  and 
mineral  acids  seriously  affect  it ;  it  is  likewise  injuriously 
affected  by  an  excess  of  hydrogen  peroxide.  Ferrous 
ferricyanide  and  ferric  ferricyanide  possess  similar 
properties  in  a  minor  degree. — J.  F.  B. 


Trade  Report. 

Census  of  chemicals  in  the  United  States.     Oil,  Paint,  and 

Drug  Rep.,  April  20,  1908. 
The  following  is  an  advance  abstract  of  the  report  of 
the  Bureau  of  the  Census,  prepared  by  Dr.  Chas  E.  Monroe, 
on  the  chemical  production  of  the  United  States  in  1905, 
with  figures  for   1900  added  for  comparison:  — 


Product. 

1905. 

1900. 

Total— 

No.  of  establishments  . 

1786 

1691 

.  dollars 

323,997,131 

238,471,290 

,, 

282,169,216 

202,506,076 

Cost  of  materials 

,, 

176,400,680 

124,018,044 

Sulphuric,  nitric,  and  mixed  acids — 

No.  of  establishments  . 

32 

34 

.  dollars 

12,761,920 

13,981,506 

Cost  of  materials 

•       •» 

4,972,838 
4,286,312 

4,033,238 

Value  of  sulphuric  acid 

4,071,848 

Value  of  nitric  acid    . . 

Jt 

1,446,471 

1,028,266 

Value  of  mixed  acidR  . 

1,222,295 

1,109,758 

Value  of  other  products 

»> 

2,097,568 

2,386,518 

Other  acids — 

No.  of  establishments. 

11 

13 

.  dollars 

4,857,350 

2,360,787 

Cost  of  materials 

)» 

1,605,649 

945,955 

Value  of  all  products  . 

._ 

2,726,487 

1,848,348 

Value  of  hydrochloric  acid      ,, 

1,730,231 

1,173,900 

Value  of  acetic  acid  . . 

597,235 

446,326 

Soda — 

No.  of  establishments  ' 

39 

38 

.  dollars 

22,728,369 

14,951,960 

Cost  of  materials 

»» 

8,255,037 

5,331,823 

Value  of  products  : — 

Sodium  bicarbonate 

_, 

1,135,610 

1,332,765 

Jt 

3,185,959 

3,170,280 

831,869 

875,243 

8,204,545 

4,859,656 

Potashes — 

No.  of  establishments  . 

39 

67 

.pounds 

1,811,037 

8,864,706 

.  dollars 

104,655 

178,180 

Alums — 

No.  of  establishments  . 

8 

4 

.  dollars 

11,830,9:13 

6,563,813 

,, 

2,583,173 

1,318,906 

Value  of  products — 

Ammonium  alum  . . . 

59,774 

\ 

Burnt  alum 

■    •• 

864,828 
972,808 

Concentrated  alum   . 

Potassium  slam  .... 

tf 

l.r.tt.44S 

I    2,882,421 

M 

4.923 

/ 

(| 

101,906 

Other  slums  

M 

1.236,673 

( (ther  products 

• 

2,101,551 

J 

Coal  tar  product* — 

No.  of  establishments  . 

0 

16 

.dollars 

887,001 

2,095,363 

», 

,".:ts,oi7 

1,341,561 

Value  of  products  .... 

,, 

820,309 

2,227,544 

Cyanides — 

No.  of  establishments  . 

6 

12 

.  dollars 

342.233 

1,250,941 

Cost  of  materials 

ii 

348,490 

1,283,949 

Value  of  products*  . . . 

n 

680,581 

1,769,736 

•  including  ferrooysnldei 

thlocyan 

ates,  and  cyu 

namides. 
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Product. 

1905. 

1900. 

Wood  distillation — 

I 

No.  ot"  establishments 

141 

102 

10,506,979 

6,729,127 

Oost  of  raitnrliln  .... 

•  » 

4,847,770 

3,455,015 

Value  of  products  . . . 

»> 

7,813,483 

6,001,023 

Fertiliser* — 

Xo.  of  establishments 

400 

422 

Capital 

69,023,264 

60,685,753 

Cost  of  materials  .... 

,, 

39,343,914 

28,958,473 

,, 

56,632.853 

44,657,385 

Superphosphates    . . 

>, 

2,452,332 

1,624,062 

Bleaching  materials — 

Xo.  of  establishments 

9 

5 

Capital 

221,874 

95,713 

Co9t  of  materials  .... 

.       „ 

160,547 

37.096 

Value  of  products*  . . 

418,730    1          104,801 

Chemicals     produced     by 

aid     of 

1 

electricity — 

No.  of  establishments 

20 

13 

11,495,537 

9,170,750 

Cost  of  materials 

•       ,, 

2.442,596 

900,554 

Value  of  products  .... 

,, 

7,048,246 

2,036,261 

Dyestuffs — 

Xo.  of  establishments 

51 

44 

Capital 

7,507,837 

6,279,877 

Cost  of  materials 

.       ,, 

3,471,236 

3,725.147 

Value  of  products  — 

Artificial  dyestuffs  . 

•       ,» 

2.C65.134 

Natural  dyestuffs  . . 

•       »» 

1,706,273 

5,637,464 

Dyewoods,    mordants, 

84-6,116 

Tanning  materials — 

No.  of  establishments 

47 

33 

.  dollars 

7,396,313 

1,559,157 

Cost  of  materials 

,, 

3,358,104 

1,020,763 

(t 

5,615,590 

1,713,284 

Paints  and  varnishes — 

Xo.  of  establishments 

664 

615 

.  dollars 

77,149,357 

60,834,921 

Cost  of  materials 

60,030,070 

Ai  844.229 

Value  of  products  .... 

.       ,, 

91,487,326    j     69,922,022 

Explosives — 

Xo.  of  establishments 

124 

97 

42,307,163 

19,465,846 

Cost  of  materials 

,, 

17,203,667 

10,334,974 

29,602,884 

17,125,418 

Plastics  (pyroxylin,  casein,  glue,  etc.)  — 

Xo.  of  establishments 

10 

8 

.  dollars 

8,689,547 

7,558,720 

Cost  of  materials 

,, 

1,952,053 

1,255,841 

i» 

4,877,380 

3,035,656 

Essential    oils    (including   turpentine 

and  petroleum  distillates)- 

No.  of  establishments  . 

52 

47 

.  dollars 

723,004 

576,286 

., 

1,110,470 

588,594 

n 

1,464.662 

813,495 

Fine  chemicals —  » 

Xo.  of  establishments  . 

43 

29 

Capital 

.  dollars 

13,347,431 

8,029,764 

Cost  of  materials 

•       » 

9,629,567 
13,566,955 

3,271,388 

5,461,513 

Products  included — 

.pounds 

1,589,215 

1,638,715 

.     oz. 

5,797,925 

4,054,478 

Bromides 

.  pounds 

403,997 

314,399 

Camphor   

1,103,372 

598,708 

403,260 

785,300 

Ether 

4,239,174 

1,485,942 

Gold  salts 

oz. 
. pounds 

47,641 
84,702 

12,347 

Iodides 

20,714 

Bare  earth  salts    . . . 

t 

90,558 

5,373 

Silver  salts   

oz. 

1,899,081 

1,606,108 

579,877 

124,874 

General  chemicals — 

No.  of  establishments  . 

74 

97 

Capital 

.  dollars 

14,986,703 

12,433,065 

Cost  of  materials 

„ 

12,646,513 

9,290,485 

Value  of  products 

tl 

18,874,897 

13,123.757 

Products  included — 

Lead  acetate 

lb. 

1,202,383 

1,296,991 

Ammonia  solution  . . 

.       »» 

22,485,732 

25,089,116 

Ammonium  nitrate  . 

i, 

3,253,061 

694,438 

Calcium  chloride   . . . 

.     tons 

98,053 

3,540 

lb. 

9,700,104 

27,595,909 

Cream  of  tartar 

>, 

15,650,000 

10,981,680 

Magnesium  sulphate 
Sodium  sulphate   . . . 

m 

20,566,443 

9,239,809 

.       i, 

14,665,456 

32,659,907 

19,311,997 

15,383,778 

Xitre  cake 

.     tons 

35,221 

15,481 

Sodium  phosphates  . 

.     lb. 

9,659,519 

4,679,160 

Salt  cake 

tons 
»» 

38,244 
7,234 

48,296 

Saltpetre   

6,136 

Tin  compounds    .... 

lb. 

11,621,378 

6,259,794 

Zinc  salts    

•                  •  • 

11,579,546 

9,511,909 

•  Including  hypochlorites,  hydrogen  peroxide,  sulphur  dioxide, 
bisulphites,  and  chlorine. 


New  Books. 

Tub  Structure  of  the  Cotton  Fibre  in  its  Relation  to 
Technical  Applications.  By  F.  H.  Bowman,  D.Sc, 
&c.  Macmillan  &  Co.,  Limited,  St.  Martin's  Street, 
London.  1908.     Price  8s.  6d.  net. 

8vo  volume,  containing  456  pages  of  subject  matter, 
with  79  illustrations,  mostly  beautifully  tinted,  and  a 
frontispiece.  There  is  a  copious  glossary  of  terms  used 
in  the  work,  and  an  alphabetical  index.  The  subject 
matter  is  classified  under  the  following  heads : — 
I.  Preliminary,  or  Introduction,  containing  explana- 
tions of  the  following  terms :  (i),  Tensile  strength, 
(ii),  Uniformity,  (iii),  Flexibility,  (iv),  Evenness, 
(v),  Surface  friction,  (vi),  Porosity  and  permeability, 
(vii),  Permanence  of  structure.  (viii),  Lustre, 
(ix),  Quantity.  II.  Classification  of  fibres.  III.  Method 
of  Research.  IV.  History,  sources,  and  botany  of 
cotton.  V.  Origin  and  development  of  the  cotton  fibre. 
VI.  Chemistry  of  the  cotton  fibre.  VII.  Strength  and 
variation  in  cotton  fibres.  VIII.  Strength  and  variation 
of  yarn.  IX.  Theory  of  dyeing.  X.  Relation  of  the 
cotton  fibre  to  the  dyeing  process.  XL  Method  of 
analysis,   and  detection  of  various  fibres. 

A  Laboratory  Outline  for  Determinations  in 
Quantitative  Chemical  Analysis.  By  Albert  F. 
Oilman,  Professor  of  Chemistry,  Ripon  College,  Ripon, 
Wisconsin.  The  Chemical  Publishing  Company, 
Easton,  Pa.     1908.     Price  4s.  net. 

Small,  elementary  guide  to  quantitative  chemical 
analysis,  in  pocket  book  form,  containing  the  specific 
course  followed  by  the  author's  students  at  Ripon  College. 
For  each  substance  to  be  analysed,  there  are  : — (1)  General 
instructions.  (2)  Questions  to  be  answered.  (3)  Page 
with  plan  of  procedure  printed  in,  and  blanks  left  for 
the  figures.     The  booklet  contains  86  pages. 

Thermoelemente  und  Thermosaeulen  ;  ihre 
Herstellung  und  Anwendung.  Von  Professor  Dr. 
Franz  Peters.  Dozent  an  der  KonigL  Bergakademie 
zu  Berlin.  Wilhelm  Knapp's  Verlag,  Halle  a.  S.  1908. 
Price,  M.10. 

8vo  volume,  containing  162  pages  of  subject  matter, 
with  192  illustrations,  and  alphabetical  indexes  of  names 
and  subjects.  The  manner  of  treatment  of  the  entire 
subject  may  be  gathered  from  the  following  classification  : 

I.  History     of    thermoelectricity.       Thermic     currents. 

II.  Preparation  of  thermo-elements.  Chemical  composition 
of  thermo-elements.  Mechanical  condition  of  the  thermo- 
elements.   III.  Construction  of  piles  of  the  thermo-elements. 

IV.  Use  of  the  thermo-elements  and  thermo-piles. 
Measurement    of    high    temperatures.       Different    uses. 

V.  Thermo-elements  with  electrolytes  and  thermo- 
accumulators. 

Exercises  in  Elementary  Quantitative  Chemical 
Analysis,  for  Students  of  Agriculture.  By 
Azariah  Thos.  Lincoln, Ph.D.,  Asst.  Prof,  of  Chemistry, 
Illinois  Univ.,  and  James  H.  Walton,  Ph.D.,  Asst. 
Prof,  of  Chemistry,  Wisconsin  Univ.  The  Macmillan 
Company,  New  York.     1907.     Price  6s.  6d. 

8vo  volume,  containing  214  pages  of  subject  matter,  a 
table  of  answers  to  problems,  and  the  alphabetical  index. 
There  are  32  illustrations,  and  the  text  is  sub-divided 
as  follows : — I.  Introduction.  Apparatus  and  general 
methods,  etc.  II.  Gravimetric  analysis.  III.  Volumetric 
analysis.  IV.  Agricultural  analysis.  This  includes  the 
analysis  of  milk,  butter,  cereals  and  feeding  materials, 
fertilisers,  and  soil.  V.  Stoichiometry.  Appendix, 
referring  to  special  reagents,  etc.,  and  tables  of  specific 
gravities  of  acids  and  ammonia.  Tables  of  logarithms, 
atomic  weights,  etc. 

Technical  Methods  of  Ore  Analysis.   Albert  H.  Low. 

Third    edition.      John   Wiley    and    Sons,    New    York. 

Chapman   and   Hall,    Limited,    London.     1908.     Price 

12s.  6d.  net. 
8vo    volume,    containing    334    pages  of  subject  matter, 
with   14  illustrations,  and  an   alphabetical   index.     The 
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following  subdivision  of  the  subject  indicates  the  course 
of  its  treatment : — I.  Apparatus.  II.  Electrolysis. 
III.  Logarithms.  The  elementary  substances  and  metals 
are  dealt  with  in  chapters  IV.  to  XXX.  XXXI.  "  Com- 
bining determinations.''  XXXII.  Boiler  water.  XXXIII. 
Coal  and  coke.  XXXIV.  Testing  crude  petroleum.  A 
series  of  tables  occupies  pages  283 — 293,  and  an  appendix 
devoted  to  (i.).  Rowell's  method  for  estimating  antimony 
in  ores  and  alloys,  (ii.),  Determination  of  antimony  and 
tin  in  Babbitt,  type  metal,  and  other  alloys,  (hi.), 
Standard  methods  for  analysing  iron,  (iv.),  Bichromate 
method  for  determining  lead  in  ores,  etc.  (v.),  Bismuth 
method  for  determining  manganese,  (vi.),  Volumetric 
method  for  nickel,  etc. 

Official  Chemical  Appointments,  The  Institute  of 
Chemistry  of  Great  Britain  and  Ireland,  30, 
Bloomsbury  Square,  London,  W.C.  1908.  Compiled 
by  Richard  B.  Pilcher,  Registrar  and  Secretary 
of  the  Institute,  by  diiection  of  the  Council  and  under 
the  supervision  of  the  Proceedings  Committee.  Second 
edition,  revised  and  enlarged.  Price  2s.  net.  Post 
free  2s.  3d. 

This  publication  contains  a  list  of  official  appointments 
which  are  held  by  professional  chemists,  including 
professors  and  teachers  of  chemistry,  in  all  parts  of  the 
British  Empire.  In  the  preparation  of  the  second  edition, 
the  scheme  adopted  in  the  first,  which  was  published 
in  June,  1906,  has  been  adhered  to  ;  the  information 
has  been  carefully  corrected,  and  considerable  additions 
have  been  made,  including  an  alphabetical  index  of 
names.  The  list  is  arranged  in  two  main  divisions : — 
The  first,  contains  appointments  in  Great  Britain  and 
Ireland,  under  the  various  Departments  of  State,  Local 
Authorities  and  Public  Institutions,  and  the  teaching 
appointments  in  Universities,  Colleges,  Technological 
Institutions,  Medical,  Agricultural,  and  Veterinary 
Colleges,  and  in  Public  and  Secondary  Schools. 

The  second,  contains  professional  and  teaching  appoint- 
ments in  the  Empire  of  India,  the  Dominion  of  Canada, 
the  Commonwealth  of  Australia,  the  British  Colonies 
and  Protectorates,  and  in  Egypt  and  the  Sudan  provinces, 
together  with  an  Appendix  giving  concise  information 
as  to  Societies  and  Institutions  for  the  advancement  of 
chemical  science  and  of  professional  chemical  interests. 
In  many  instances  paiticulars  are  given  as  to  the  Acts 
of  Parliament  under  which  the  appointments  are  made, 
and  the  regulations  and  conditions  governing  the  selection 
of  candidates  for  them. 

Painting ;     Role    of    Chemistry    in .     E.    Lemaire. 

Smithsonian     Rept.,     1906.     Govt.     Printing     Office, 
Washington,   1907.     (No.   1767). 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

8208.  Klauser  (Scheer  und  Co.).  Apparatus  for 
separating    liquid   and   dirt   from   gases.*     April   13. 

8267.  Stafford.  Heating  apparatus  and  method  of 
heating  materials.*     April   It. 

854S.    Kieldlmuse,  and   ( )x yelilorides,    Ltd.      Apparatus 

for  regulating  the  How  of  liquids.*     April  16. 

8821.       Diederiehs.      8te    iinilrr    V. 

8956.     BenkSi     Production  of  a  vacuum.*    April  21. 


Complete  Specifications  Accepted. 

8862  (1907).  Mecredy  and  Hawes.  Atomising 
apparatus.     April  23. 

9229  (1907).  Hill.  Separating  vapour  from  the  material 
from  which  it  is  generated.     April  29. 

9389  (1907).  Vallat.  Plates  for  alcohol,  petroleum, 
and  other  distilling  or  rectifying  columns.     April  29. 

9941  (1907).  Harrison,  Bate,  and  Perks.  Recovery 
of  volatile  liquids.     April  29. 

17,323  (1907).  Hawes.  Obtaining  dry  products  from 
liquids   and  semi-liquids.     April   29. 

22,408  (1907).  Scard.   Evaporating  apparatus.    April  29. 

24,357  (1907).  Richmond,  and  Lister  &  Co.  Centri- 
fugal liquid  separators.     April  29. 

24,958  (1907).  Dor-Delattre.  Obtaining  an  intimate 
mixture  of  substances  of  different  nature  and  dimensions. 
April  23. 

25,225  (1907).   Fiirmeyer.     Mixing  machines.     April  23. 

2165  (1908).  Jager.  Filtering  and  apparatus  therefor. 
April  23. 


II.— FUEL,   GAS,   AND    LIGHT. 
Applications. 

8028.  Fabry.  Horizontal  regenerative  coke  ovens.* 
April  13. 

8186.  Wellington  and  Everest.  Manufacture  of  gas. 
April  13. 

8416  and  8421.  Wolfram-Lampen  A.-G.  Incandescent 
filaments  for  electric  lamps.  [Ger.  Appls.,  April  26  and 
May  13,   1907.]*     April  15. 

8508.  Dunal  and  Masse.  Treatment  of  coke.* 
April  16. 

8524.  Botley   and   Cutler.     Gas  generators.     April  16. 

8536.  Keeble.  Utilising  peat  for  making  combustible 
gas  and  ammonia.     April  16. 

8656.  Fabry.  Horizontal  by-product  coke  ovens.* 
April  21. 

8715.  Pettibone.  Apparatus  for  manufacturing  gas.* 
April  21. 

8729.  Mcllhenny.      Methods  of  treating  gas.  *  April  21. 

8737.  Hopton.  Filaments  for  incandescent  electric 
lamps.*     April  21. 

8746.  Auger.  Manufacture  of  incandescent  filaments.  * 
April  21. 

8931.  Jones.     Treatment  of  furnace  gases.      April  24. 

9063.  Chiappero.  Promoting  combustion  of  fuel  in 
furnaces  and  obtaining  ammonium  nitrate  and  sodium 
cyanide  as  by-products.     April  25. 

Complete  Specifications  Accepted. 

8512  (1907).  Chutter.  Producer  gas  generators. 
April   23. 

10,346  (1907).  Tully.  Apparatus  for  making  gas  for 
heating  and  illuminating  purposes.     April  29. 

12,139  (1907).  Planchon.  Manufacture  of  filaments 
for  electric  lamps.     April  29. 

14,893  (1907).  Jowett.  Treatment  of  coal  for  fuel 
and  gas  manufacture.     April  23. 

16,530  (1907).  British  Thomson-Houston  Co.  (General 
Klectric  Co.).  Refractory  metallic  conductors  for  eleetrie 
lamps.      April  23. 

17,991  (1907).  Ernst.  Production  of  lighting  gas. 
April  23. 

21,366  (1907).  ClaUBS.  Fuel  for  industrial  purposes, 
April  29. 

1553  (1908).  Coales.  Manufacture  of  artificial  fuel. 
April  29. 


HI.— DESTRUCTIVE    DISTILLATION,    TAR 
PRODUCTS,    PETROLEUM,    ANI> 
MINERAL   U'AXKS. 

A  IT  I,  I  CATION. 

8764.   Kibblcwliitc.      Process    whereby    the    softening 
point  of  asphalts  and  bitumens  Is  greatly  raised.    April  24. 
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Complete  Specifications  Accepted. 

M86  (1907).    Kama.       Treatment      of      benzines     and 
mineral  essential  oils.     April  23. 
9389  (1W7).   Vallat.     See    under   I. 


IV.— COLOURING     MATTERS     AND      DYESTUFFS. 

AMPLICATIONS. 

8381.  Imrav  (Meistor,  Lneins,  imd  Briining). 
Manufacture  of  products  from  thioindigo  dyestuffs. 
April  15. 

8530.  Imrav  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  vat  dyestuffs.  [Addition  to  No.  6490  of  1907.]* 
April  10. 

8531.  Imrav  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  vat  dyestuffs.  [Addition  to  No.  6106  of  1907.]* 
April  16. 

8967.  Act. -ties.  f.  Anilinfabr.  Manufacture  of  polyazo 
dyestuffs.     [Ger.  Appl.,  July  6,  1907].*     April  24. 

Complete  Specifications  Accepted. 

10,327  (1907).  Imrav  (Soc.  Chem.  Ind.  in  Basle). 
Manufacture  of  halogen  derivatives  of  /3-naphthylindigo. 
April  29. 

10,978  (1907).  Bloxam  (Act.-Ges.  f.  Anilinfabr.). 
Manufacture  of  p-aniino-p'-oxydiphenylainine.     April  23. 


V.— PREPARING,   BLEACHING,    DYEING, 
PRINTING,   AND    FINISHING  TEXTILES,  YARNS, 
AND   FIBRES. 

Applications. 

8142.  Newton  (Bayer  und  Co.).  Printing  with  the 
aid  of  sulphide  dyestuffs.     April  13. 

8302.  Sperry.  Preparation  of  silk  dyers'  products.* 
April  14. 

8393.  Payne  and  Wallace.   Dyeing  machines.  *  April  15. 

8594.  Ashton.  Dyeing  fabrics  with  sulphur  dyestuffs. 
April  18. 

8620.  Ashton.     Printing  textile  fabrics.     April  18. 

8726.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Discharge  of  colouring  matters  of  the  thioindigo  and 
indigo  classes.     April   21. 

8821.  Diederichs.  Apparatus  for  treating  textile 
material  and  for  mixing  chemical  materials  and  like 
liquids.*     April   22. 

8876.  During.  Producing  embossing  effects  on  yarns, 
fabrics,  etc.     [Ger.   Appl.,  May  3,   1907.]*     April  23. 

Complete  Specifications  Accepted. 

5881(1907).  Waddell.  Apparatus  for  forming  filaments 
in  making  artificial  silk,  etc.     April  23. 

8568(1907).     Friedrich.     Dyeing  apparatus.     April  23. 

8631  (1907).  Iniray  (Meister,  Lucius,  und  Briining). 
Dyeing  with  sulphurised  dyestuffs.     April  23. 

"10,578  (1907).  Thies  and  Mathesius.  Treatment  of 
skeins,  fabrics,  etc.     April  29. 

11,902  (1907).  Ashton  and  Ashton.  Machines  for 
bleaching,  scouring,  or  otherwise  treating  yarns  or 
fabrics.     April  29. 

12,215  (1907).  Campbell.  Treating  textile  fibres. 
April  23. 

25,310  (1907).  Johnson  (Zeidler  und  Wengraf). 
Production  of  aniline  black  on  the  fibre.     April  29. 

7690  (1908).  Waddell.  Filtering  and  spinning  heads 
for  machines  for  forming  filaments  of  metamorphosed 
cellulose,  etc.     April  23. 


VII.— ACIDS,   ALKALIS,   AND   SALTS. 
Applications. 

8426.  Allgem.  Elektricitiite-Ges.  Concentrating  nitric 
oxide.     [Ger.  Appl.,  April  19,  1907.J*     April  15. 

8433.  Turner  and  Clifford.  Manufacture  of  iron 
carbonate  from  iron  sulphides.     April  16. 


8529.  Tcherniac.  Manufacture  of  sodium  cyanide. 
April  16. 

8536.   Keeble.     -See  under  II. 

8767.  Dieffenbach  and  Moldenhauer.  Preparation  of 
hydrocyanic  acid.     [Ger.  Appl.,  April  22,  1907.]*  April  22. 

S7ti8.  Dieffenbach  and  Moldenhauer.  Transformation 
of  hydrocyanic  acid  into  oxynitrogen  compounds.  [Ger. 
Appl.,  April  24,   1907.]*     April  22. 

8959.  May  and  Baker,  Ltd.,  and  Bates.  Mercury 
compound.     April   24. 

9003.  Price.  Manufacture  of  compounds  containing 
sulphur  or  selenium.     April  25. 

9063.  Chiappero.     See  under  II. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 

Applications. 

8453.  Adams.     Method  of  setting  pottery.     April   16. 
8652.  Butler.     See  under  IX. 

Complete  Specification  Accepted. 

8704   (1907).  Lindemann   and   Lindemann.      Glass   or 
vitreous  substance,  and  its  production  and  use.    April  23. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND   CEMENTS. 

Applications. 

8307.  Eggenhoffner  and  Sbertoli.  Magnesia  cement 
system.  *     April   14. 

8652.  Butler.  Manufacture  of  bricks,  tiles,  potterv,  etc. 
April  18. 

8964.  Kibblewhite.     See  under  III. 

Complete  Specifications  Accepted. 

5764  (1907).  Mackenzie  (Bolle  und  Co.).  Electrically 
fusing,  refining,  and  moulding  refractory  substances  such 
as  quartz.     April  23. 

9316  (1907).  Marine tschke  and  Briining.  Impregnating 
wood,  etc.,  with  heavy  metal  salts  and  aluminium  com- 
pounds under  pressure.     April  29. 

18,101  (1907).  Wunner'sche  Bitumen-Werke.  See 
under  XI. 


X.— METALLURGY. 

Applications. 

8168.  Messier.  Improvements  in  the  basic  Bessemer 
process.*     April   13. 

8534.  Bradley.  Prevention  of  oxidation  and  corrosion 
of  metals.*     April  16. 

8692.  Vielet.  Converting  into  steel  cast  iron,  soft 
steel,  cast  steel,  etc.     April  21. 

Complete  Specifications  Accepted. 

6237  (1907).  Holman  and  Holman.  Treatment  of 
metalliferous  slime,  etc.     April  23. 

9073  (1907;.  Twynam.  Treating  slags  from  steel  and 
iron  making  processes.     April  29. 

13,692  (1907).  Kauffmann.  Ore-roasting  furnaces. 
April    29. 


XL— ELECTRO-CHEMISTRY    AND    ELECTRO- 
METALLURGY. 

Application. 

8904.  Bouneau.       Electrical     furnaces.       [Fr.     Appl., 
April  24,  1907.]*     April  23. 

Complete  Specifications  Accepted. 
5764(1907).    Mackenzie  (Bolle  und  Co.).     See  under  IX. 
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13,891  (1907).  Tate.  Apparatus  for  treating  liquids 
electrolytically.     April  29. 

18,101  (1907).  Wunner'sche  Bituraen-Werke.  Manu- 
facture of  electric  insulating  materials,  also  suitable  for 
building  purposes.     April  29. 

24,807  (1907).  Viel.    Electric  furnace.     April  23. 

401  (1908).  Edison.  Electrolytes  for  alkaline  storage 
batteries.     April  23. 


XII.— FATTY   OILS,   FATS,   WAXES,   AND   SOAPS. 
Application. 
8832.  Bilton.     Liquid  soap.     April  23. 

Complete  Specifications  Accepted. 

12,210  (1907).  Barbe,  Garelli,  and  De  Paoli.  Saponifi- 
cation and  treatment  of  fatty  matters.     April  23. 

28,364(1907).  Bernard.  Carbon  tetrachloride  apparatus 
for  extracting  on  a  large  scale  fatty  matters  from  products. 
April  29. 

XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(A.) — Pigments,  Paints. 

Application. 

8549  and  8550.  Heckman.     Pigments.*     April   16. 

Complete  Specification  Accepted. 

28,189  (1907).  Aug.  Wegelin  A.-G.  f.  Russfabrik.  und 
Chem.  Ind.,  and  Wegelin.  Manufacture  of  lampblack. 
April  29. 

(C ) — India-Rubber. 

Complete  Specification  Accepted. 

1254  (1908).  Fischer.  Manufacture  of  solutions  of 
caoutchouc.     April  29. 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 

Complete  Specifications  Accepted. 

15,253  (1907).  Weeber.     Leather  substitutes.    April  29. 
5377  (1908).    Rohm.        Preparation    of    hides    in    the 
manufacture  of  leather.     April  23. 

XV.— MANURES,   &o. 

Applications. 

8478.   Robinson  and  Dixon.     Fertilisers.     April  16. 
8779.  Marks     (Dokkenwadel).        Insecticide-fertiliser.* 
April  22. 

Complete  Specification  Accepted. 

24,891  (1907).  Riiber.  Manufacture  of  manure  products 
containing  phosphor.     April  23. 


XVI.— SUGAR,   STARCH,   GUM,   &c. 

AlTUCATION. 

8299.  Baker  and   Ling.     Starch   product  and   method 
of  preparing  the  same.     April   14. 


XVII.— BREWING,    WINKS,   SPIRITS,   &c 
Complete   Specification    Aivepteii. 
9389  (1007).   Vallat.     ,SW   Wider  I. 


XVIII.— FOODS  ;    SANITATION,   WATER 
PURIFICATION;   AND   DISINFECTANTS. 

(A) — Foods. 

Applications. 

8279.  Snelling.     Manufacture  of  margarine.     April  14. 
8532.  Simon,    Ltd.    (Thomas).      Treatment    of    flour. 
April  16. 

Complete  Specifications  Accepted. 

8262  (1907).  Okazaki  and  Yenjo.  Manufacture  of 
vegetable  nitrogenous  nutrient.     April  23. 

28,418(1907).  Wislocki.  Manufacture  of  coffee  extract. 
April  23. 

(B.) — Sanitation  ;    Water   Purification. 

Applications. 

8436.  Grossmann.     Treatment  of  sewage.     April  16. 
8463.  Petter.     Apparatus  for  treating  sewage.  April  16. 
8722.   Beddoes.     Charging  sewage,  &c,  with  air  or  gas. 
April  21. 

(C. ) — Disinfectants. 

Complete  Specification  Accepted. 

26,603  (1907).  Little  and  Morris.  Manufacture  of 
cleansing  fluids  for  use  as  sheep  dips,  for  disinfecting,  &c. 
April  23. 

■  *  XIX.—  PAPER,   PASTEBOARD,   &c. 
Applications. 

8268.  Cross  and  Russell.  Treatment  of  by-products 
from  esparto  grass.     April   14. 

8708.  Lilienfeld.  Manufacture  of  cellulose  derivatives 
from  viscose.     April  21. 

8727.  Johnson  (Knoll  und  Co.).  Manufacture  of 
cellulose  derivatives  and  their  solutions.*     April  21. 

8742.  Verein.  Kunstseidefabrik.  Manufacture  of 
viscose  solutions.     [Ger.  Appl.,  April  22,  1907.]*    April  21. 

Complete  Specifications  Accepted. 

6492  (1907).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  variegated  paper.     April  29. 

9537  (1907).  Lederer.  Manufacture  of  products 
resembling  celluloid.     April  29. 

XX.— FINE   CHEMICALS,   ALKALOIDS, 
ESSENTIAL   OILS,   AND   EXTRACTS. 

Applications. 

8249.  Wellcome  and  Pyman.-  Manufacture  of  thera- 
peutic  compounds.     April   14. 

8514.  Zimmermann  (Chem.  Fabr.  auf.  Actien,  vorm.  E. 
Schering).  Pancreas  preparation  suitable  for  the  treatment 
of  diabetes.     April  16. 

9059.  Loloff.  Preparing  bacillus  vulgaris  culture  for 
therapeutic  purposes.     April  25. 

XXI.— PHOTOGRAPHIC  MATERIALS    AND 

PROCESSES. 

Application. 

8875.   Hansen.    Photographic  plates  or  films.*    April  23. 

Complete  Specification   Accepted. 

24,214  (1907).  Anthes,  and  Lloyd,  Ltd.  Reproduction 
of  images  on  ^lass,  porcelain,  metallic,  or  other  surfaces. 
April  23. 

XXII.— EXPLOSIVES,   MATCHES,   &c 
Application. 

8358.  Trench  and  Smart.  Manufacture  of  gunpowder. 
April    15. 

Complete  Specification  Accepted. 

2*'.,79l  (1907).  Winchester.  Explosive  substanoe. 
April  29. 
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Official   Notices. 

BY-LAWS. 

Take  NOTICE  that  under  the  provisions  of  By-law  4(1 
of  the  Society  of  1SS1  the  President  and  Council  hereby 
convene  an  Extraordinary  General  Meeting  of  the  Society 
to  be  held  at  five  o'clock  in  the  afternoon  of  Monday, 
June  loth.  next,  at  the  Offices  of  the  Society.  Palace 
Chaml>ers.  Westminster,  for  the  purpose  of  considering 
and  if  thought  tit  pass  ng  the  sulvjo  ned  Re-solutions 
setting  forth  certain  amendments  to  the  draft  By-laws 
printed  in  the  Journal  of  the  31st  January  last  which 
trere  adopted  without  alteration  at  the  General  Meeting 
held  on  the  13th  March  last. 

RESOLUTIONS. 

(a)  "  That  the  words  '  such  investigation  of  all  the  cir- 
cumstances as  the  Council  may  think  fit '  in  the  third  and 
fourth  lines  of  By-law  15  (Suspension  or  Determination  of 
Membership  by  Council)  Le  deleted  and  the  following 
words  be  substituted  in  their  place  :  '  the  member  first 
having  had  an  opportunity  of  being  heard.'  " 

(b)  "  That  in  paragraph  (b)  (V.)  of  By-law  19  (Con- 
stitution) the  words  '  The  Trustees  '  be  deleted." 

(c)  "  That  the  words  'as  the  Council '  in  the  sixth  and 
seventh  lines  of  the  last  paragraph  of  By-law  19  (Con- 
stitution) be  deleted." 

(d)  "  That  the  word  '  them '  in  the  third  line  of  By- 
law 20  (The  President)  be  deleted  and  the  words  '  the 
Council  '  be  inserted  in  its  place." 

(e)  "  That  the  word  '  them,'  in  the  third  line  of 
By-law  21  (Vice-Presidents)  be  deleted  and  the  words 
'  the  Council '  be  inserted  in  its  place." 

(/)  "  That  the  words  in  the  second  paragraph  of  By- 
law 26  (Election  of  Council),  '  names  of  retiring  Trustees 
and  '  be  deleted,  and  the  words  '  name  of  the  retiring  ' 
be  inserted  in  their  place." 

(g)  *'  That  the  words  '  and  shall  prepare  '  in  the  tenth 
line  of  By-law  33  (Hon.  Treasurer)  be  deleted  and  the 
words  "  prepare  or  '  be  inserted  between  the  words  '  shall  ' 
and  '  cause  '  in  the  ninth  line  thereof." 

(h)  "That  the  word  'but'  in  the  twelfth  line  of  By- 
law 52  (Contents  of  Journal)  be  deleted  and  the  word 
'  and  '  le  inserted  in  its  place." 

(0  "  That  the  words  '  names  of  the  Trustees  of  the 
Society  '  in  the  sixth  and  seventh  lines  of  By-law  58 
(Investments)  be  deleted,  and  the  words  '  name  of  the 
Society  or  in  the  names  of  three  members  of  the  Society 
who  shall  not  be  members  of  the  Council '  be  inserted  in 
their  place  ;  and  that  the  words  '  to  the  Trustees '  in  the 
tenth  line  be  deleted. 

(;')  "  That  the  whole  of  By-law  59  (The  Trustees)  be 
deleted  and  that  the  rest  of  the  By-laws  be  renumbered 
accordingly." 

{k)  "  That  the  words  in  the  second  and  third  lines  of 
By-law  60  (Auditor)  '  in  manner  provided  by  the  By-laws 
for  the  election  of  a  Trustee  '  be  deleted." 

(I)  "  That  the  words  '  the  Trustees  '  in  the  eighth  line 
of  By-law  63  (Annual  General  Meeting)  be  deleted." 

(;/')  *"  That  the  words  '  any  of  them  '  in  the  fifth  line  of 
By-law  70  (Minutes  to  be  Evidence)  be  deleted  and  the 
words  '  the  Council  or  a  Local  Section  '  be  inserted  in  their 
place." 

(«)  "That  all  the  words  after  the  word  'auditor' 
in  the  fifth  line  of  By-law  77  (Custody  of  Charter  Deeds 
and  Securities)  be  deleted." 

The  above  amendments  are  necessary  in  order  to  obtain 
the  approval   by   the  Privy  Council  of  such  By-laws   in 
pursuance  of  Clause  40  of  the  Charter. 
By  order  of  the  Council, 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  the 
Armstrong  College,  Newcastle-on-Tyne,  on  Wednesday, 
July  22nd,  at  10.30  a.m.  A  programme  and  request 
form  are  contained  in  this  number  of  tne  Journal. 

In  accordance  with  the  provisions  of  By-law  18  of  the 
Society  of  1881,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
(see  p.  363,  April  30th  number)  will  retire  from  their 
respective  offices  at  the  forthcoming  Annual  Meeting. 

Prof.  R.  Meldola,  E.R.S.,  has  been  nominated  to  the 
office  of  President  under  By-law  8 ;  Dr.  J.  T.  Dunn, 
Mr.  A.  R.  Ling,  Mr.  George  C.  Stone,  and  Mr.  R.  C. 
Woodcock,  have  been  nominated  Vice-Presidents  under 
By-law  8  ;  Sir  Boverton  Redwood  has  been  nominated 
a  Vice-President  under  By-law  1 1  ;  and  Dr.  T.  B.  Wagner 
has  been  nominated  a  Vice-President  under  By-law  26. 
Prof.  P.  Phillips  Bedson  and  Mr.  H.  Van  der  Linde  have 
been  nominated  Ordinary  Members  of  Council  under 
By-law  26 ;  and  Mr.  Thomas  Tyrer  and  Dr.  Ludwig 
Mond,  F.R.S.,  have  been  nominated  Hon.  Treasurer  and 
Hon.  Foreigu  Secretary  respectively  under  By-law  9. 
By  order  of  the  Council, 
Charles  G.  Cresswell,  Secretary. 


Birmingham  Section. 


Meeting  held  at  Birmingham  on  Thursday,   February  13, 
1908. 


Chakles  G. 


Cresswell, 

Secretary. 


MR.    HARRY   SILVESTER,    B.SC,    F.I.C.,    IN    THE    CHAIR. 

THE   CHEMIST'S    RELATION   TO   THE   COPPER 
AND  BRASS  INDUSTRIES. 

BY   ERNEST    A.    LEWIS,    F.C.S. 

During  the  past  few  years,  the  position  of  chemists  in 
metallurgical  industries  has  improved,  manufacturers 
having  found  that  it  is  advantageous  to  avail  themselves 
of  modern  scientific  work  applied  to  manufacturing 
processes,  as  well  as  purely  analytical  work.  The  copper 
and  brass  industry  is  one  which  can  obtain  the  greatest 
possible  advantage  from  the  employment  of  modern 
metallurgical  research.  With  the  exception,  perhaps, 
of  the  commercial  part,  the  management  of  a  copper 
and  brass  works  should  be  in  the  hands  of  a  metallurgical 
chemist,  assisted  by  a  competent  engineer — not,  as  is 
often  the  case,  of  an  engineer  and  a  chemist  merely 
kept  to  do  routine  analyses. 

The  power  for  driving  the  plant  is  of  purely  engineering 
concern ;  but  the  chemist  is  concerned  with  the  fuel, 
water,  oil,  and  occasionally  leaky  brass  fittings.  As 
regards  water,  it  is  not  economy  to  soften  waters  of  less 
than  10  degrees  of  hardness ;  but  with  harder  waters 
some  process  of  softening  should  be  used.  Oil  ought 
to  receive  more  attention  than  it  does  ;  the  heavier  the 
machinery,  and  the  slower  the  speed,  the  higher  should 
be  the  viscosity  of  the  oil.  With  cylinder  oils,  the 
temperature  of  the  cylinder  must  be  considered.  It  is 
useless  putting  in  the  cylinder  of  a  high  pressure  engine 
an  oil  which  would  decompose  at  the  temperature  of 
the  steam.  Archbutt  states  that  the  best  test  for  cylinder 
oils  is  to  heat  them  in  a  current  of  air  for  1  hour  to  the 
temperature  corresponding  to  the  steam  pressure  at 
which  they  are  to  work.  The  loss  in  weight  should  not 
exceed  0-5  per  cent.  This  is  a  far  better  test  than  the 
flashing  point.  The  oils  for  tube  drawing  require  careful 
selection  ;  one  gallon  of  a  good  oil  will  ofteri  draw  twice 
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as  many  tubes  as  two  gallons  of  a  slightly  cheaper  oil.  All 
oils  used  for  lubricating  machinery  should  be  free  from 
acid  and  grit,  as  either  of  these  will  cause  hot  bearings, 
and  may  be  the  cause  of  stopping  a  mill  for  several  hours. 
If  a  bearing  begins  to  run  hot.  it  may  be  cooled  in  many 
cases,  without  stopping  the  engine,  by  oiling  with  good 
castor  oil.  A  hot  bearing  may  be  caused  by  using  an 
unsuitable  alloy  containing  a  large  proportion  of  zinc  ; 
the  only  cure  for  this  is  to  cast  a  new  brass.  Leaky 
brass  fittings  are  caused  by  too  much  lead  in  the  alloy. 
The  composition  of  the  fittings  and  other  brass  parts  of 
machinery  should  b'e  as  follows  : — Brass  fittings,  taps, 
etc.  :  copper,  88  per  cent.  ;  tin,  8  per  cent.  :  z'inc,  2  per 
cent.  ;  lead,  2  per  cent.  Bearings  :  Copper,  82  per  cent.  ; 
tin.  8  per  cent.  ;  lead,  10  per  cent.  When  the  bearing 
is  lined  with  white  metal  the  composition  of  the  brass 
is  not  very  important. 

Fuel. — The  best  method  of  sampling  a  boat  of  rough 
slack  is  to  put  a  shovelful  on  one  side  out  of  every  fifth 
barrow-load,  then  to  turn  the  small  heap  obtained  three 
times,  heap  it  up  into  a  small  pyramid,  then  level  it 
down  and  divide  it  into  four  quarters.  Throw  two 
opposite  quarters  on  one  side,  any  large  lumps  in  the 
remainder  are  broken  up  into  small  pieces,  and  the 
quartering  process  repeated  after  mixing  three  times. 
The  quartering  and  breaking  up  process  is  repeated 
until  about  28  lbs.  is  obtained.  This  must  be  broken  up 
on  a  sampling  plate  until  it  will  all  pass  through  a  J-inch 
riddle,  again  mixed  three  times,  and  if  a  very  wet  coal, 
two  lots  of  1  lb.  each  are  weighed  out  and  dried  in  a 
steam  oven  to  determine  the  moisture.  If  a  dry  coal 
is  being  sampled,  the  portion  which  has  been  through 
a  £-inch  riddle  should  be  quartered,  and  the  14  lbs. 
obtained  passed  through  an  £-inch  riddle,  then  mixed 
and  two  lots  of  1  lb.  each  taken  for  drying.  The  drying 
must  be  stopped  as  soon  as  it  ceases  to  give  off  moisture, 
as  determined  by  a  cold  watch  glass  not  condensing 
any  moisture  when  held  close  to  the  coal.  The  dry 
•coal  is  then  crushed  to  pass  through  a  30-mesh  tieve. 
This  is  thoroughly  mixed,  and  about  4  oz.  crushed  to 
go  through  a  90-mesh  sieve  for  the  analysis.  With 
lump  coal,  20  to  40  lumps  are  taken  as  the  boat  or  truck 
is  unloaded,  according  to  the  weight,  and  each  lump 
broken  up  into  pieces  to  go  through  an  inch  riddle ; 
it  is  then  quartered  down  as  described  above.  Knocking 
a  piece  off  the  corners  of  the  lumps  will  not  give  a  repre- 
sentative sample.  It  is  advisable  to  have  coal  as  free  as 
possible  from  sulphur  for  muffles,  but  for  furnaces  where 
the  products  of  combustion  touch  molten  metal,  »the 
necessity  for  sulphur-free  coal  is  increased  ;  this  applies 
especially  to  copper  refineries.  The  best  way  to  use 
coal,  except  for  boilers,  copper  refineries,  and  reverberatory 
melting  furnaces,  is  to  bum  it  as  producer  gas.  It  is 
far  cleaner  and  uses  less  coal  if  the  men  regulate  the 
supply  of  gas  as  required.  Instead  of  the  coal  being 
taken  to  each  furnace  and  the  ashes  wheeled  away  as 
they  accumulate,  the  coal  is  burnt  in  a  convenient  spot 
near  the  canal  or  railway  siding,  and  the  gas  is  taken 
through  flues  to  each  furnace.  At  the  back  of  each 
furnace  is  a  wheel  valve  for  regulating  the  gas  supply. 
For  brass  and  copper  re-heating  furnaces  the  continuous 
type  of  air  regenerator  is  used.  The  furnaces  must  be 
designed  specially  for  the  work,  and  the  depth  from 
the  bottom  of  the  crown  to  the  furnace  hearth  must 
not  be  so  great  as  in  coal  fired  furnaces.  It  is  sometimes 
stated  thai  it  is  impossible  to  anneal  brass  sheets  without 
making  dense  smoke;  this  is  quite  wrong,  for  with  gas 

fired  furnaces  brass  can  be  annealed  perfectly  without 
dense  smoke.  For  relie.it  inn  copper  and  brass  an  enclosed 
muffle    in    which    the    (lame    does    not    touch    the    metal    is 

best.  This  is  not  general,  as  it  takes  more  fuel  to  heat 
this  kind  of  muffle. 

Crucible  furnaces  can  be  heated  with  »as.  The  old 
form   of  coke  crucible   furnace   is   being   replaced    in    large 

works  by  more  modern  coke  furnaces  forced  by  a  blast, 
and  the  whole  furnace  can  be  tilted  to  pour  oul  the  metal 
which  economise!  in  crucibles.  Furnaces  heated  by 
petroleum  under  blast  are  now  also  used.  One  advantage 
of  this  I  aid  nt  furnace  and  also  of  gas  fired  furnaces  is 

that    there   are   no   caster's   ashes,    si.   that    any    metal    Spill 

can  be  it  id  up  again.     The  cuke  used  in  put  fires  should 


not  contain  more  than  10  per  cent,  of  ash  or  2  per  cent, 
of  sulphur,  and  it  should  not  be  too  hard.  Gas-tired 
furnaces  have  been  used  on  the  Continent  for  copper 
reHneries  and  melting  brass  in  reverberatory  furnaces. 
but  they  are  more  expensive  to  build  than  coal 
furnaces. 

As  to  the  general  construction  of  furnaces,  the  joints 
of  firebricks  should  be  as  close  as  it  is  possible  to  put 
them  ;  the  arches  of  reverberatory  furnaces  should  be 
made  of  firebricks  simply  dipped  into  a  thick  wash  of 
fireclay ;  the  out  sides  of  melting  furnaces  should  be 
plastered  over  with  fireclay.  Furnaces  requiring  high 
temperatures,  such  as  for  refininsr  copper,  are  best  built 
of  silica  bricks  set  in  silica  cement.  For  other  furnaces 
the  Stourbridge  class  of  brick  is  best.  The  composition 
of  the  fireclay  used  should  be  as  nearly  as  possible  of 
the  same  composition  as  the  brick. 

Metal.?. — Chemical  analysis  is  of  the  greatest  im- 
portance in  the  proper  selection  of  metals  for  various 
purposes  of  the  copper  and  brass  trade.  High-grade 
brass  sheets  should  only  be  made  of  the  best  metals, 
whilst  sheathing  metal  may  be  made  of  ordinary  material. 
The  reason  for  this  is  that  the  alloys  containing  from 
64  to  80  per  cent,  of  copper  consist  mainly  of  one  con- 
stituent, called  «,  and  which  will  not  dissolve  lead  or 
tin  ;  so  that  if  the  metal  contains  a  large  excess  of  these 
metals,  it  is  liable  to  crack  when  rolled  hot.  In  alloys 
with  58  to  63  per  cent,  of  copper,  there  are  two  con- 
stituents, a  and  /3,  the  latter  of  which  is  malleable  at  a 
red  heat  and  dissolves  lead  and  tin,  of  which,  consequently, 
more  may  be  present  with  impunity. 

Copper. — The  purest  brands  of  commercial  copper 
are  the  various  electrolytic  brands  and  Lake  Superior 
copper.  Electrolytic  copper  of  99-97  per  cent,  purity 
is  occasionally  £1  or  £2  per  ton  cheaper  than  B.S.  ingot 
of  only  99-6  per  cent,  purity,  owing  to  manipulation 
of  the  markets  in  London  and  New  York.  The  "  best 
selected  "  brands  of  copper  are  rarely  made  now  according 
to  the  method  described  in  text  books,  as  crude  bar 
coppers  made  by  the  Bessemer  process  are  often  free 
from  any  large  quantity  of  arsenic  and  antimony. 
Lastly,  there  are  the  tough  coppers,  which  are  generally 
arsenical,  and  are  used  for  the  bulk  of  manufactured 
copper  articles,  such  as  tubes,  rods,  sheets,  etc.  It  is 
usually  safest  to  use  the  purest  copper  for  all  brass  alloys, 
for  rolling,  and  for  tube  drawing.  Arsenic  must  not 
be  present  in  quantity  over  0-05  per  cent.,  antimony 
ovei  0-01  per  cent.,  or  bismuth  over  0-005  per  cent. 
This  prevents  the  use  of  tough  copper  for  this  kind  of 
work.  The  best  methods  of  estimating  arsenic  and 
antimony  are  the  distillation  method,  and  for  bismuth 
the  method  depending  upon  the  brown  coloration  pro- 
duced by  dissolving  bismuth  iodide  in  potassium  iodide. 
Billets  for  copper  tubes,  rods,  and  plates  are  now  usually 
cast  direct  from  the  refinery ;  the  copper  is  generally 
made  to  contain  about  0-5  per  cent,  arsenic,  which 
neutralises  the  ill-effects  of  small  quantities  of  bismuth 
and  lead,  and  also  gives  the  copper  a  higher  tensile  strength 
at  temperatures  of  200°  C.  which  is  important  for  some 
engineering  work.  Another  kind  of  tough  copper  practi- 
cally contains  oxygen  as  the  neutralising  agent,  as  well 
as  a  small  quantity  of  arsenic.  The  oxygen  is  present 
as  cuprous  oxide,  which  is  alloyed  with  the  copper.  Mime 
makers  still  make  tubes  by  the  old  crucible  method. 
a  nd  \cr\  good  results  have  been  obtained  in  pne 
with  this  class  of  copper;  it  can  only  be  made  from 
the  purest  brands  of  best  select-  and  electrolytic 
copper.  The  oxvgen  is  removed  by  adding  about 
OT  per  cent,  of  phosphorus.  The  finished  tubes  usually 
contain  99*8  per  cent,  of  copper  and  0-07  per  cent,  of 
phosphorus.  The  greatest  caie  is  necessary  in  the  heat 
treatment  of  the  different  kinds  of  copper  used  for  tube 
making,     etc.       A     reducing     atmosphere     may     spoil     the 

copper.  The  roller  will  blame  the  refiner  or  caster,  and 
they  generally  put  the  blame  on  the  iaw  mateiial.  It 
is  best  to  have  a  neutral  atmosphere  in  the  furnace,  but 
an  oxidising  is  better  than  a  reducing  one.  At  a  red 
heat     the    cupper    oxide    can    be    easily    reduced,    and    tie 

upsets  the  equilibrium   of  the  metal.     It  is  the  busii 

of   a   chemist    to    know    the    proper    heat    for    treating    the 
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;inds  of  copper.  Arsenica]  copper  should  never 
be  heated  above  750*  C  in  any  part  of  the  rolling  proi  ess, 
whilst  ordinary  refined  oxidised  copper  %with  00  to  0-2 
per  cent,  oxygen  can  be  heated  to  900'  C.  without  injury. 
On  the  other  hand,  the  copper  tubes  made  from  very  pure 
oopper  in  pots,  deoxidised  with  phosphorus,  should 
not  be  heated  above  700  C.  As  a  general  rule,  the 
lower  the  temperature  at  which  copper  is  rolled  and 
annealed,  the  tougher  and  better  is  the  manufactured 
product.  Also,  the  thinner  the  manufactuied  article, 
the  lower  must  the  temperature  of  working  be.  This 
remark  applies  to  all  rolled  metals. 

Spelter. — The  quality  of  spelter  of  reeent  years  has 
improved  considerably.  English  brands  are  now  made 
of  a  purity  equal  to  if  not  superior  to  the  best  foreign 
makes.  English  spelter  guaranteed  to  contain  99  to 
99-96  |x>r  eent.  of  zinc  can  be  obtained.  To  sample  a 
parcel  of  zinc  olates.  Id  plates  of  a  10  ton  parcel  should 
be  drilled  right  through  in  three  places  and  the  drillings 
mixed.  Then  a  portion  taken  for  analysis.  It  is  useless 
to  break  pieces  off  the  corners  and  to  drill  them.  For 
analysing  pure  zincs,  20  grms.  should  be  taken. 

Tin  and  lead  can  be  obtained  very  pure. 

Scrap  metals, — In  the  proper  selection  of  scrap,  chemical 
analysis  is  important.  The  price  of  scrap  metals  being 
below  the  cost  of  new  ones,  a  substantial  profit  is  made 
by  using  scrap  in  place  of  new  metal.  In  a  brass  rolling 
mill  the  use  of  brazed  and  tinned  copper  is  very  inadvisable, 
its  quality  being  so  doubtful,  but  for  sand  casters  it  is 
nearly  as  good  as  ingot  copper.  The  small  amount  of 
tin  and  einc  makes  very  little  difference  in  alloys  where 
these  metals  are  added  in  relatively  large  quantities. 
Old  arsenical  copper  tubes  and  plates  make  very  good 
gun-metal,  but  very  inferior  sheet  brass.  Old  phos- 
phorised  copper  tubes  make  gun-metal  hard  but  they 
are  always  very  pure  and  make  good  phosphor  bronze. 
Srrap  high-conductivity  copper  wire  makes  good  metal 
of  any  kind,  and  if  it  is  pressed  together  in  small  bundles, 
the  loss  in  melting  is  small,  but  scrap  telephone  wire  is 
useless  for  brass  making  as  it  often  contains  silicon. 
Clean  old  brass  tubes  can  replace  the  more  expensive 
ingot  metals  in  all  brass  work.  Old  condenser  tubes 
very  often  contain  tin  as  well  as  a  coating  of  tin.  The 
loss  on  melting  is  much  higher  than  with  ordinary  brass 
tubes,  as  they  are  very  thin.  The  best  way  to  use  them 
i-  to  melt  down  1  cwt.  in  a  crucible,  and  cast  the  resulting 
metal  into  ingots.  Brass  borings  are  largely  used  but 
they  are  difficult  to  sample.  The  best  way  is  to  take  one 
or  two  cwt.  properly  sampled,  melt  them  down,  and  analyse 
the  resulting  ingots.  When  buying  brass  borings,  it 
ha»  to  be  remembered  that  two  different  borings  of  the 
same  composition  when  analysed  before  melting  may 
vary  2  or  3  per  cent,  after  melting  down,  if  the  one  lot  is 
a  coarse  boring  and  th^  other  a  thin  boring.  Of  course 
it  is  easy  enough  to  use  up  scrap  of  known  composition 
which  is  made  in  the  works  ;  these  remarks  apply  to 
unknown  scrap. 

Heal  treatment  r<]  brass  and  bronze. — The  proper  heat 
treatment  of  copper  alloys  is  a  subject  requiring  con- 
siderable skill.  The  alloys  used  by  sand  casters  may  be 
divided  into  two  types,  gun  metal  alloys  and  brass  alloys. 
The  most  difficult  to  cast  are  the  gun  metals.  The  brass 
alloys  will  give  good  castings  at  a  lower  temperature 
than  gun  metal.  A  complicated  casting  or  a  very  small 
one  must  be  cast  at  a  much  higher  temperature  than  a 
plain  one,  hence  complicated  castings  should  be  cast 
rir^t  and  plain  ones  last  when  casting  a  series  of  boxes  of 
castings.  Brass  alloys  for  the  rolling  mill  are  much 
more  easy  to  cast.  The  metal  for  this  work  should  never 
be  boiled  in  the  furnace  ;  it  will  alloy  perfectly  without 
boiling.  It  should  be  cast  at  as  low  a  temperature  as 
possible  without  bein^  pasty.  All  brass  and  bronze 
should  be  skimmed  perfectly  clean  before  pouring  ;  this 
i-  especially  necessary  in  alloys  for  the  rolling  mill,  as 
dirt  will  show  up  at  a  later  stage. 

The  annealing  of  rolled  brass  requires  care.     A  portable 

meter  at  a  reasonable   juice   which   could   be   relied 

upon  for  temperatures  up  to  900°  C.  would  be  invaluable. 


The  higher  the  copper  contents,  the  more  heat  the  brass 
will  stand,  and  the  purer  the  metal  the  more  heat  will 
it  stand  without  burning.  Thin  sheets  will  not  stand  so 
much  heat   as  thick  ones  ot  the  same  composition. 

77m  treatment  of  residues. — In  the  course  of  manu- 
facture, large  quantities  of  waste  products  are  obtained. 
l.aiL'e  works  with  their  own  refinery  can  use  them  by 
running  them  in  a  cupola  with  the  refinery  slag.  When 
there  is  no  refinery  it  is  better  to  sell  the  residues  than  to 
attempt  to  smelt  them.  This  does  not  apply  to  clean 
skimmings  and  clean  brass  dust  and  borings ;  this 
latter  should  be  put  through  a  magnetting  machine  to 
remove   iron. 

Large  quantities  of  residues  should  always  be  sold  on 
the  assay — it  is  more  satisfactory  to  buyer  and  seller.  To 
sample  a  parcel  of  brass  ashes  is  by  no  means  easy.  While 
the  ashes  are  being  loaded  into  trucks  or  carts,  a  small 
shovelful  is  taken  out  of  each  barrow  and  put  on  one 
side.  The  sample  so  obtained  is  thoroughly  mixed  and 
quartered  down  until  from  2  cwt.  to  10  cwt.,  according  to 
the  size  of  the  parcel,  is  obtained.  This  sample  is  then 
ground  up  in  a  clean  mortar  mill  or  on  a  sampling  plate 
with  a  heavy  hammer.  It  is  well  mixed  up  and  1  lb. 
dried  to  determine  moisture.  About  7  lb.  is  dried,  then 
5  lb.  of  the  dry  material  weighed  on  a  rough  scale ;  this  is 
then  crushed  up  until  every  particle  except  the  metallic 
particles  will  go  through  a  30  sieve  ;  any  pieces  of  zinc, 
lead,  or  iron  are  picked  out  and  their  exact  weight  of  dry 
sand  added  to  the  fines.  The  metallic  portion  is  weighed 
and  the  weight  of  the  fines  obtained  by  difference.  The 
fines  are  well  mixed,  and  three  packets,  containing  about 
4  oz.  each,  are  made  up  ;  inside  these  are  put  a  small 
packet  made  up  of  chippings  from  the  metallics,  the 
three  packets  are  sealed  up  in  the  presence  of  the  buyer's 
and  seller's  representatives,  and  each  takes  one  packet 
and  assays  it ;  if  their  assays  do  not  agree  the  reserve 
packet  goes  to  a  referee  assayer,  whose  decision  is  final. 
The  label  on  the  packet  has  the  weight,  date  of  sampling, 
amount  of  moisture,  and  percentages  of  fines  and  metallics 
wTitten  on  it.  All  mill  sweepings  and  such  like  residues 
should  be  burnt  to  get  rid  of  waste,  paper,  oil,  etc.,  then 
riddled  through  a  \  in.  riddle  to  remove  pieces  of  brass, 
copper  and  iron.  The  fine  material  can  then  be  easily 
sampled.  Copper  scale  is  easily  sampled  ;  in  all  cases 
a  good  representative  sample  should  be  taken  and  quartered 
down.  If  a  number  of  bags  are  being  sampled,  a  small 
handful  must  be  taken  out  of  each  bag. 

Another  residual  which  causes  trouble  is  waste  sulphuric 
acid  containing  copper  sulphate  in  solution.  The  simplest 
way  of  treating  it  is  to  evaporate  it  to  half  its  bulk,  using 
waste  heat  from  a  furnace,  and  allow  most  of  the  copper 
sulphate  to  crystallise  out.  The  sulphate  contains  from 
90  to  94  per  cent,  of  pure  sulphate,  but  it  can  be  sold 
without  much  difficulty.  The  mother  liquor  still  contains 
some  copper,  which  can  be  precipitated  by  means  of 
scrap  sheet  iron,  steam  being  passed  into  the  liquor  at 
the  same  time.  The  copper  precipitate  is  filtered  off 
through  coarse  sacking  or  similar  material,  washed  with 
water,  and  allowed  to  dry.  It  can  then  be  melted  in  a 
lefinery  or  sold.  The  resulting  acid  liquid  is  neutralised 
with  lime  before  being  run  into  the  sewers.  The  sludge 
obtained  should  be  dried,  and  if  it  contains  over  4  per  cent. 
of  copper,  it  can  be  sold  ;  if  .the  precipitation  with  iron 
is  properly  carried  out,  it  should  not  contain  more  than 
1  per  cent,  of  copper.  Another  method  of  treatment  is 
to  precipitate  the  copper  by  means  of  sheet  iron  without 
preliminary  evaporation;  precipitation  is  accelerated  by 
heating  with  steam.  In  this  case  there  is  double  the 
amount  of  waste  liquid  to  neutralise. 

In  conclusion,  it  is  only  by  employing  the  most  scientific 
methods  that  manufacturer.-  can  hold  their  own  against 
severe  competition  :  such  methods  can  only  be  applied 
by  properly  trained  chemists,  and  there  is  little  doubt 
that  in  the  future  the  managers  of  all  metallurgical 
works  will  be  chemists. 


Discussion. 

The  Chairman-  said  that  the  annual  consumption  of 
■  o]j|>er  in  the  Birmingham  district  was  at  least  40,000  tons. 
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Surely  a  metallurgical  industry  using  so  much  of  a  com- 
paratively costly  metal  ought  to  employ  the  best  scientific 
aid.  Yet  until  quite  recently,  comparatively  few  metal- 
lurgists were  employed  locally  in  the  copper  industry, 
though  he  believed  the  importance  of  utilising  the  best 
technical  aid  was  now  being  recognised  more  and  more. 
A  short  time  ago  he  visited  works  producing  Muntz 
metal,  where  in  a  well  equipped  laboratory  as  many  as 
100  determinations  of  copper  were  made  per  day  by  the 
electrolytic  method,  the  object  being  to  confine'  the 
variation  of  the  copper  to  very  narrow  limits  to  avoid 
bad  rolling  results,  and  preferential  solution  of  the  zinc 
in  sea  water,  which  latter  happened  when  the  copper  fell 
below  60  per  cent,  in  the  alloy.  He  understood  Mr, 
Lewis  to  say  that  he  estimated  zinc  directly  in  high 
grade  spelters,  say,  with  V. 9 -5  to  {19-8  per  cent,  of  zinc. 
He  (the  Chairman)  always  found  it  necessary  to  do  so  by 
difference,  carefully  estimating  directly  the  small  amounts 
of  impurities.      Was  this  Mr.  Lewis's  practice  ? 

Mr.  F.  Platten  said  he  had  visited  works  in  America 
and  Germany,  and  he  found  that  motor  driving  was 
the  vogue,  and  would  be  increasingly  used  in  the  future. 
He  was  rather  surprised  that  the  author  omitted  any 
reference  to  the  later  developments  in  regard  to  steam 
annealing.  By  this  method  the  metal  never  came  into 
contact  with  any  of  the  furnace  gases,  and  as  it  left  the 
furnace  it  passed  through  a  water  sea!,  so  that  in  annealing 
copper  wire  the  metal  left  the  furnace  quite  bright  and 
clean,  requiring  no  pickling.  He  was  astonished  to  hear 
that  the  use  of  producer  gas  for  refining  had  been  given 
up  on  account  of  the  question  of  cost.  He  had  visited 
works  fitted  with  producer  plant  for  copper  refining  and 
understood  that  difficulty  was  experienced  in  maintaining 
that  neutral  atmosphere  so  necessary  for  refining  copper. 
There  were  many  intricate  problems  in  copper  refining 
to  be  solved.  Nearly  all  researches  up  to  the  present 
had  been  conducted  with  crucible  cast  copper ;  and 
the  researches  of  the  iuture  must  be  to  a  large  extent 
carried  out  at  the  industrial  works  possessed  of  refineries. 
Some  time  ago  the  University  of  Birmingham  addressed 
a  circular  to  the  large  metal  houses  asking  if  they  would 
permit  advanced  students  from  the  metallurgical 
department  to  visit  the  works  and  to  spend  a  certain 
time  in  them.  He  did  not  know  what  the  responses 
had  been,  though  he  was  glad  to  know  that  the 
proprietors  of  one  large  metal  works  were  throwing  open 
their   doors  to  such  students. 

Mr.  O.  F.  Hudson  said  that  he  regarded  Ihe  ideal 
works  manager  as  the  man  who  possessed  a  good  general 
metallurgical  and  chemical  training,  and  who  had  good 
subordinates  in  the  engineering  and  chemistry  depart- 
ments. In  scientific  works  there  were  many  matters  which 
required  more  careful  handling  than  they  received  now. 
Pyrometers,  for  instance,  should  be  worked  or  checked 
carefully,  cnly  by  expeiienctd  men.  Such  instruments 
were  easily  put  out  of  cider  ;  and  unless  carefully  worked 
were   liable   to   give   misleading  results. 

Mr.  H.  0.  Heath co'i'E  asked  for  information  respecting 
the  tensile  strength  of  cast  brass.  What  was  the  maximum 
strength  '!  Much  was  being  done  by  the  University  for 
the  equipment  of  the  chemist,  but  in  regard  to  Mr.  Lewis's 
advocacy  of  a  chemist  being  the  works  manager,  he 
thought  it  would  be  agreed  that  the  present-day  chemist, 
speaking  generally,  required  teaching  much  before  be 
could    accept    such    r<  sp<  risibility. 

Mr.  A.  E,  Xuckzb  said  that  the  object  of  so  many 
analyses  being  taken  at  copper  works  was  one  of  economy 
and  in  order  to  Letter  control  the  consumption  of 
copper.  In  reference  to  the  action  of  sea  water,  some 
time  ago  seme  sheet  brass  was  used  as  a  protection  for 
some  piles  used  in  the  construction  of  marine  wcrk. 
To  reduce  the  action  of  the  sea  water,  the  metal  was 
surrounded  with  a  sheathing  of  bituminous  felting. 
The    msuK    of   that    arrangement    was    to   <stal>lish   an 

electric  pile;  and  instead  of  any  of  the  brass  sheathing 
as    BUCh    being    found    alter    b<  me    years    there    was    a    thin 

layer  of  cop]  er  mud,  t  be  zinc  baving  be<  n  en1  irely  removed. 
Referring  to  waste  products,  a  most  effective  method 
ol  treating  metalliferous  liquors  was  by  the  introduction 
ot  the  dynamo.  A  fairly  pure  copper  was  obtained 
which  might   be  treated  in  the  ordinary  way.     The  acid 


was  recovered  to  a  great  extent,   and  so  Mas  available 
for  a  fresh  pickling  bath. 

Mr.  F.  H.  Alcock.  referring  to  the  fact  that  many 
engineers  received  much  higher  salaries  than  chemists, 
although  they  were  not  always  as  highly  trained,  ;  aid  it 
was  deplorable  that  in  large  industrial  concerns  the 
chemist  did  not  take  a  higher  position.  He  attributed 
the  subordination  of  the  chemist  to  the  fact  that  his 
education  had  not  been  of  the  kind  which  was  necessary 
in  the  administration  of  large  works.  He  appeared 
to  have  been  taught  to  think  in  grains,  but  when  he 
got  to  the  great  works  he  had  to  think  in  tons.  Except 
in  a  few  instances  the  chemist  was  not  an  engineer. 
To  be  successful  the  chemist  needed  to  combine  some 
engineering  capacity  with  a  good-class  common-sense 
analytical  knowledge.  Then  he  would  be  able  to 
command  first-rate  terms.  In  regard  to  the  use  of  brass 
in  the  bedstead  trade,  there  was  one  kind  which  was 
giving  an  enormous  amount  of  trouble — he  referred  to 
that  in  which  the  iron  tube  was  coated  with  a  very  thin 
sheet  of  brass,  which  was  exceedingly  porous.  The 
metal  was  then  treated  in  the  lacquering  department 
and  finally  the  bedsteads  were  shipped  long  distances 
and  often  suffered  seriously  in  consequence  of  porosity 
and  rottenness.  No  amount  of  lacquering  seemed  able 
to  preserve  the  metal. 

Mr.  F.  R.  O'Shaughnessy  said  it  was  clear  that  the 
expert  in  brass  and  copper  must  be  a  man  of  many  parts. 
Some  years  ago  waste  liquors  were  submitted  to  him 
which  contained  strong  acid  solutions  having  appreciable 
quantities  of  copper.  Latterly,  however,  the  strength 
of  the  products  had  diminished  with  regard  to  the  copper. 
He  should  be  glad  to  think  they  had  diminished  in  the 
strength  of  acid  before  the  refuse  was  discharged  into 
the  sewer.  Mr.  Lewis  had  suggested  that  the  acid 
should  be  neutralised  with  lime,  but  he  was  afraid  this 
was  not  often  done.  He  desired  to  know  what  was  the 
best  means  of  protecting  an  electric  cable  which  had  to 
pass  through,  and  remain  in,  a  sewer  containing  slightly 
alkaline  liquid.  In  one  instance  the  cable  had  been 
covered  with  canvas  steeped  in  pitch  ;  while  in  another 
the  cable  was  insulated,  and  surrounded  with  a  thin 
layer  of  lead. 

Mr.  W.  T.  Collis  complained  that  the  average  chemist 
in  industrial  concerns  had  not  many  opportunities  to 
fit  himself  for  advancement  to  good  positions  outside 
the   laboratory. 

Mr.  Lewis,  in  reply,  said  he  always  determined  zinc 
by  difference,  as  the  lead,  copper,  iron  and  tin  could  be 
determined  accurately.  In  pure  spelters  other  metals 
were  rarely  present.  It  was  not  necessary  to  make 
analyses  of  every  heat  cast  in  Muntz  metal.  An  increase 
of  over  fi'2-5  per  cent.  in'  the  copper  contents  caused 
great  difficulty  in  the  rolling.  It  made  the  metal  hard. 
and  it  was  liable  to  crack  in  the  process  of  rolling.  Rolling 
could  be  done  with  <i3  per  cent,  copper  and  37  per  cent. 
of  zinc,  if  the  metals  were  very  pure.  The  best  alloy 
for  withstanding  corrosion  contained  61-5  per  cent,  of 
copper ;  but  it  was  necessary  to  have  in  the  alloy 
about  0-2  per  cent,  of  tin.  Muntz  metal  made  years  ago 
was  better  for  resisting  corrosion,  as  it  was  made  purer 
nowadays,  and  seldom  contained  tin.  He  had  not  had 
any  experience  of  steam  annealing  of  copper  and  brass, 
but  lie  believed  it  was  an  improvement  on  ordinary 
annealing.  The  porosity  of  sheet  brass  (referred  to 
by  Mr.  Alcock)  must  be  due  either  to  bad  casting,  or  to 
the  fact  that  the  standard  of  quality  of  the  metal  was 
too  low.  It  should  contain  NO  per  cent,  of  copper  and 
'20  per  cent,  of  zinc  and  be  made  from  pure  copper  and 
spelter.  Then  there  would  be  no  difficulty  in  rolling 
to  extreme  thinness.  He  was  able  to  roll  brass  containing 
TO  per  cent,  of  electrolytic  copper.  2!)-.">  per  cent.  01 
electrolytic  zinc  and  ()•")  per  cent,  of  manganese  at  a  red 
heal  as  easily  as  .Muntz  metal.  This  kind  of  brass  could 
be  welded  to  iron  by  rolling,  thus  covering  the  iron  with 
a  thin  brass  sheet,  but  the  process  was  not  a  commercial 
success.  The  tensile  strength  of  brass  cast  ill  sand 
would  not  he  more  than  12  tons  per  square  inch.  lb' 
doubted  whether  there  was  any  copper  alloy  which 
would  withstand  sewage  for  any  length  of  time.  Lead 
Should,     however,     withstand    corrosion     verv    well. 
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DR.    JAMES    T.    CONK   'V    IN    THE    C1I  MR. 

.AN  ARRANGEMENT    TO    FACILITATE    THE    USE 
OF   IIFMPELS    PIPETTES. 

HV    J.    S.    SITOKR. 

The  Orsat  gas  analysis  apparatus  is  very  useful1  for 
testing  the  exit  gases  of  steam  boilers,  and  its  portability 
adds  considerably  to  its  practical  value  in  various  investi- 
gations and  technica\  processes.  To  obtain,  however,  a 
full  analysis  of  a  producer  gas,  I  consider  that  the  adoption 
of  Hempel's  method  is  essential,  but  having  recognised 
the  possibility  of  the  results  being  slightly  inaccurate, 
I  introduced  some  two  or  three  years  ago  a  new  method 
of  manipulation  of  Hempel's  pipettes.  The  adoption  of 
this  new  n'ethod  has  the  effect  of  reducing  the  margin 
of  error  so  much  that  for  works  purposes  and  general 
technical  operations  it  may  be  ignored. 


TLAN  — 

The  new  arrangement  consists  of  a  circular  disc,  C,  which 
Tests  horizontally  on  the  central  support,  D.  This  support 
is  of  metal  and  is  hollow  from  the  top  to  the  point,  e. 
On  this  i point  rests  the  small  piston,  which  projects  iron; 
the  centre  of  C.  In  this  manner  a  free  circular  horizontal 
movement  can  be  given  to  the  disc,  and  the  various 
absorbing  vessels,  and  the  explosion  pipette  can  be  easily 
brought  in  consecutive  order  to  the  point  where  the  gas 
surcttes  are  manipulated.  "When  it  is  necessary  to 
agitate  the  solutions  in  one  of  the  pipettes,  the  small 
beini-circular  iork  bolt.  L,  is  drawn  back,  and  an  easy 
backward  and  forward  movement  can  be  given  to  the 
absorbing  vessels.  The  movement  is  facilitated  by  the 
arrangement  of  small  fulerums,  '/,  which  are  the  only 
orts  of  the  pipettes. 
By  rotating  the  disc,  <",  consecutively  about  72°,  each 
pipette  is  brought  in  position  of  that  of  Xo.  1,  and  in 
-ferring  the  gases  under  examination  from  the 
burette.  B,  to  the  various  pipettes,  and  then  again  to 
No.  1,  an  analysis  of  the  principal  constituents  ot  a  pro- 
ducer gas  can  be  carried  out  in  about  20  minutes. 

On  comparing  this  arrangement  '<f  JieinpeFs  pipettes 

with   that  generally   in   use,    it   will   be   obvious  that   by 

'tiding  the  various  pipettes,   with   the  exception  of 

the  explosion  pipette,  on  a  fulcrum,  and  yet  maintaining 

i   stability  of  the  whole  arrangement,  the  shaking  of 

pipettes  is  easily  carried  out  without  the  risk  of  drops 

;ic  reagent  finding  their  way  to  the  capillary  tubes. 

Xcakagc  or  fracture  at  the  point  d  is  almost  impossible. 


Jo==fS 


ELEVATION 


The  tact,  that  the  burette,  B,  is  in  this  method  a  fixture 
throughout  the  whole  series  of  manipulations,  enables  a 
water  jacket  to  be  more  easily  placed  round  it. 

The  various  pipettes  are  filled  with  the  following 
solutions  : — No.  1  contains  caustic  soda  or  potash  ;  No.  2, 
bromine  water  or  fuming  sulphuric  acid  ;  No.  3,  sodium 
or  potassium  pyrogailate  ;  No.  4,  an  ammonical  solution 
of  cuprous  chloride  ;  and  No.  5  is  an  explosive  pipette 
rilled  with  mercury  (r,  mercury  reservoir  bulb  ;  m,  induc- 
tion coil ;   n,  storage  battery.) 

The  absorption  of  ethylene  by  bromine  water  is  very 
fretjuently  omitted,  (published  results  of  analysis  of 
producer  gas  rarely  mention  ethylene)  and  may  be  a 
cause  of  error  when  testing  for  methane.  The  importance 
of  estimating  ethylene  will  be  recognised  from  the  fact 
that  its  calorific  value  is  much  greater  than  that  of  any- 
other  constituent  of  a  producer  gas.  The  calorific  power 
of  gases,  expressed  as  calories  per  cubic  meter,  is,  according 
to  Lunge,  as  follows  : — Carbon  monoxide,  3066  ;  hydrogen, 
2581  ;  ^methane,  8697;  ethylene,  14,045.  It  is  evident 
theiefore,  that  by  omitting  the  estimation  of  ethylene, 
appreciable  inaccuracies  may  result.  It  is  well  known 
that  cuprous  chloride  will  absorb  ethylene,  and  for  this 
reason  alone  it  is  important  that  the  heavy  hydrocarbons 
should  be  absorbed,  either  in  bromine  water  or  fuming 
sulphuric  acid,  before  determining  carbon  monoxide 
when  testing  producer  gas. 

It  has  been  said  that,  in  the  analysis  of  producer  gas, 
the  use  of  water  instead  of  mercury  gives  rise  to  some  error 
in  the  results  obtained.  In  practice,  where  one  is  not 
limited  to  the  use  of  the  quantity  of  gas  to  be  examined, 
one  meets  that  objection  by  saturating  all  water  to  bo 
used  with  the  gas  to  be  examined.  In  a  works  where  a  great 
number  of  analyses  have  to  be  carried  out  during  a  day, 
the  use  of  water  is  a  great  and  indispensable  convenience, 
especially  when  the  samples  to  he  analysed  have  to  be 
fetched     from     various     parts     of     the     works. 


London  Section. 

Meeting  held  at  Burlington  Home  on  Monday,  May  4,  ISO?. 


DE.    J.    I.EWKOWITSCH    IX    THE    CHAIR. 


THE  MANUFACTURE  OF  SODIUM  NITRITE. 

EY    CILBEET   T.    MORGAN,    D.SC. 

Sodium  nitrite  is  practically  the  only  salt  of  nitrous 
acid  which  is  prepared  on  a  manufacturing  scale  and  it 
finds  extensive  use  in  the  production  of  several  classes  of 
artificial  colouring  matters  and  also  in  the  preparation 
of  various  pharmaceutical  products  and  other  fine 
chemicals. 
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MORGAN— THE   MANUFACTURE    OF   SODIUM    NITRITE. 


[May   30,  1908. 


I.   Production  from  Sodium  nitrate. 
Hitherto    nitrite    has    generally    been    prepared    from 
soduim  nitrate,  and  the  following  are  some  of  the  principal 
methods  by  which  this  chemical  change  can  be  effected. 

1.  Thermal  decomposition. — The  alkali  nitrates  when 
heated  above  their  fusion  point  evolve  oxygen  and  furnish 
nitrites,  but  this  reaction  is  of  no  practical  importance 
owing  to  the  simultaneous  occurrence  of  a  further  decom- 
position to  oxide.  The  difference  in  the  behaviour  of 
the  two  alkali  nitrates  is  of  some  theoretical  interest, 
the  potassium  salt  giving  a  final  residue  of  the  dioxide, 
whilst  the  sodium  salt  yields  the  monoxide. 

2.  Reduction  by  metals. — Finelv  divided  copper  has  been 
suggested  bv  Persoz  and  by  Miiller  and  Pauly,  but  owing 
to^the  infu'sibility  of  this  metal  at  the  temperature  of 
molten  nitre  it  is  difficult  to  ensure  a  uniform  reduction 
throughout  the  heated  materials,  and,  moreover,  this 
process  involves  the  regeneration  of  the  comparatively 
expensive  copper  from  the  resulting  copric  oxide.  Zinc 
dust  has  been  tried  but  I  am  not  aware  that  a  successful 
method  has  been  based  on  the  use  of  this  metal.  Sturm 
(Fr.  Pat.  321,498  of  1902  ;  this  J.,  1903,  212)  obtains 
nitrite  by  heating  sodium  nitrate  with  finely  divided 
metals  in  a  muffle  furnace.  More  recently  iron  has  been 
recommended  as  a  reducing  agent  for  sodium  nitrate. 

The  heating  of  a  concentrated  solution  of  lead  nitrate 
with  finely  divided  lead  leads  to  the  formation  of  insoluble 
basic  lead  nitrite,  which  furnishes  sodium  nitrite  by  double 
decomposition  with  sodium  carbonate.  This  reaction  is, 
however,  only  of  theoretical  interest. 

Lead  is  undoubtedly  the  most  convenient  metal  for 
the  reduction  of  sodium  nitrate ;  it  is  comparatively 
cheap,  and  its  melting  point  (330—335°  C.)  lies  so  close 
to  that  of  the  nitrate  (314°  C),  that  the  two  reagents 
can  be  brought  together  in  the  liquid  condition  at  a  tem- 
perature considerably  lower  than  that  at  which  the 
thermal  decomposition  of  nitrite  occurs.  (Hampe, 
Annalen,  1863.  125.  336.)  The  reduction  is  effected  on  a 
manufacturing  scale  in  shallow  cast-iron  pans,  4  ft.  in 
diameter  and  about  18  inches  deep,  fitted  with  a  stirring 
gear  which  agitates  thoroughly  the  whole  mass  of  molten 
material.  The  pans  are  supported  on  perforated  fire- 
brick arches,  arranged  so  that  the  products  of  combustion 
of  the  coal  fires  circulate  uniformly  round  the  pan  before 
passing  to  the  flues.  Each  pan  is  charged  with  200  lbs. 
of  sodium  nitrate  and  3  cwts.  of  lead,  which  are  heated 
and  stirred  until  all  the  metal  is  oxidised.  At  this  stage 
50  lbs.  of  nitre  are  added  and  thoroughly  stirred  in  until 
the  mixture  is  of  uniform  consistence  when  3i  cwts.  of 
lead  are  gradually  added,  with  constant  agitation,  the 
mechanical  stirring  being  supplemented  by  the  use  of 
long-handled  rakes  employed  to  "  pull  out  "  the  mixture 
of  metal  and  salt  from  the  central  and  hottest  part  of 
the  pan.  The  success  of  the  reduction  depends  very 
largely  on  the  skill  and  experience  of  the  workman,  who 
generally  controls  two  pans,  and  whose  duties  are  to  regu- 
late the  firing  of  the  pan  and  the  rate  of  addition  of  the 
metal. 

The  reaction  occurring  in  the  nitrite  pan  is  not  so 
simple  as  that  represented  hv  the  equation.  Pb  +  NaN03  = 
PbO  +  NaNOo,  for  the  higher  oxides  of  lead  are  also 
produced  both  by  aerial  oxidation  and  by  further  reaction 
with  the  nitrate!  In  this  connection  it  should  be  noted 
that  litharge  itself  has  been  suggested  as  a  reducing 
agent  for  nitrate,  3PbO  +  NaN03=NaNO.J  +  Pbj,04, 
although  the  large  proportion  of  this  oxide  required 
would   militate  against  its  adoption. 

During  the  reaction  a  portion  of  the  lead  becomes 
converted  into  a  singularly  inert  substance  of  high  specific 
gravity  ;  this  product  is  regarded  as  a  sub-oxide,  but 
mav  be  a  passive  form  of  the  metal  contaminated  with 
higher  oxides  and  sodium  plumbite. 

The  fusions  are  allowed  to  run  for  one-half  to  three- 
quarters  of  an  hour  after  all  the  lead  has  been  added, 
when  the  product,  which  now  has  a  veil O wish  brown 
tint,  is  tested  for  nitrite.  With  careful  working  the 
soluble  constituent  of  the  melt  should  contain  90  per 
cent,  or  even  more  of  sodium  nitrite.  When  rich  in 
nitrite  the  cooled  melt  ha*  on  its  surface  a  characteristic 
crystalline     incrustation     which      is     never     noticed     on 


specimens    containing   a    relatively   small    percentage    of 
the  required  salt. 

Satisfactory  results  are,  however,  only  obtained  when 
both  the  lead  and  nitrate  are  of  good  quality.  The  former 
should  be  good  commercial  lead  which  has  been  remelted, 
skimmed  and  cast  into  small  bars.  The  latter  should 
be  crystallised  Chili  saltpetre  of  the  best  quality.  The 
presence  of  sodium  iodate  is  especially  harmful,  as  this 
salt  appears  to  act  catalytically  in  promoting  the  destruc- 
tion of  the  molten  nitrate  and  nitrite.  The  appearance 
of  the  characteristic  violet  vapour  of  iodine  arising  from 
the  melt  shows  that  inferior  nitrate  is  being  emploved 
and  in  these  circumstances  the  salt  should  be  recrystallised, 
when  the  harmful  impurities  are  eliminated. 

The  reduction  being  complete,  the  molten  contents  of 
two  pans  are  ladled  into  120  gallons  of  warm  water  con- 
tained in  a  covered  cylindrical  washing  box  fitted  with 
powerful  stirrers  rotating  on  a  horizontal  axis.  The  curved 
lid  of  this  box  contains  two  small  circular  apertures  for 
the  introduction  of  the  melt,  and  within,  the  soluble 
nitrite  is  separated  from  the  litharge  by  agitating  the 
mixture  for  one  hour  and  then  allowing  the  precipitate 
to  subside.  The  clear  liquor  is  then  run  off  into  a 
neutralising  tank  and  here  the  solution,  which  is  dis- 
tinctly alkaline,  is  neutralised  with  dilute  sulphuric 
acid  or,  if  possible,  with  the  solution  obtained  by 
absorbing  nitrous  fumes  in  water.* 

This  neutralisation  causes  the  decomposition  of  sodium 
plumbite  and  the  precipitation  of  a  small  amount  of 
lead  hydroxide.  The  neutralised  liquors  are  now 
evaporated  in  wrought  iron  pans  heated  either  directly 
or  with  internal  steam  pipes.  At  45°  Be.  the  concentrated 
solution  shows  a  thin  film  of  nitrite  on  its  surface  and  is 
then  run  off  into  rectangular  cast  iron  erystallisers  and 
left  for  at  least  12  hours,  when  the  first  crop  of  sodium 
nitrite  crystals  is  collected,  the  mother  liquors  being 
again  concentrated  and  allowed  to  crystallise.  These 
crystals,  when  dried  in  a  centrifugal  hydro-extractor 
and  then  in  an  air-oven,  should  contain  96  per  cent, 
of  NaN(  ),. 

The  washing  of  the  oxides  of  lead  is  repeated,  the  more 
dilute  washing  liquors  being  flushed  off  together  with 
the  litharge  into  settling  tanks.  These  liquors  are  used 
to  lixiviate  subsequent  melts,  whilst  the  litharge  is  either 
dried  for  sale  or  «nixed  with  the  "  sub-oxide  "  and  smelted 
to  lead  in  a  small  blast  furnace. 

As  received  from  the  settling  tanks  the  pasty  litharge 
contains  varying  proportions  ot  the  higher  oxides  ot  lead. 
It  may,  however,  be  rendered  more  uniform  by  con- 
version into  flake  litharg?  or  red  lead  in  suitable  re\  er- 
beratory  furnaces. 

The  working  up  of  these  large  quantities  of  lead  com- 
pounds is  one  of  the  chief  disadvantages  of  this  process, 
another  is  the  baleful  effect  of  the  lead  on  the  workmen. 
a  certain  incidence  of  plum  bis  m  being  almost  unavoidable. 

3.  Bed  net  ion  hii  non-metals. — The  well-known  detona- 
tion of  char'oal  and  nitre  leads  to  the  formation  of  a 
carbonate  and  only  small  quantities  of  nitrite.  When 
brought  under  control  by  the  addition  of  caustic  soda 
and  lime  the  reaction  between  sodium  nitrate  and  graphite 
has  been  patented  as  a  process  for  preparing  sodium 
nitrite  (Grossmann,  Eng.  Pat.  1452  of  1904;  and  also 
Knop,  Eng.  I'at.  4747  of  ls«»7). 

A  similar  process  involving  the  u.;e  of  sulphur,  which 
has  been  successfully  worked  out  on  a  manufacturing 
scale  by  Messrs.  Head  Hollidav  and  Sons,  of  Huddei-- 
field,   is   based  on   the  following  reaction  : — 

3NaN(  >;,  +  S  +  2NaOH  =  Na2S04  +  3NaN02  +  H20. 

The  fusion  is  carried  out  in  open  pans  fitted  with 
stilling  gear,  but  of  larger  capacity  than  those  employed 
in  the  lead  process.  The  nitrate  containing  a  portion 
of  the  caustic  soda  (about  1/lOth)  is  melted  and  treated 
alternately  with  sulphur  and  more  molten  caustic  soda 
until  the  nitrate  is  practically  all  reduced.  The  fused 
product  is  added  while  sti'l  hot  to  sufficient  warm  valet 
to  dissolve  the  whole  of  the  nitrite  and  only  a  portion 
of  the  sodium  sulphate,  n  large  proportion  of  which  i< 
left  behind  in  a  granular  condition.      The  liquor  is  drained 


•  These    funic-"   arc    obtained    in    such    nitric    add    oxidation 
prOCMIM  as  tin-  manufacture   of   arsenic   acid. 
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through  a  vacuum  tilter  and  evaporated  fco  a  smaller 
bulk  when  a  further  portion  of  sulphate  separates  and 
the  solution  on  cooling  deposits  sodium  nitrite  while  the 
final  mother  liquors  furnish  more  Glauber's  salt. 

This  process  yields  without  troublesome  by-products 
a  nitrite  of  good  quality,  which  is  obviously  quite  free 
from  lead,  and  apart  from  the  separation  by  fractional 
crystallisation  of  the  nitrite  from  the  dissolved  sulphate, 
the  operations  involved  present  no  serious  practical 
difficulties. 

Carbon  monoxide  either  pure  or  in  the  form  of  producer 
H  -  has  no  action  on  molten  sodium  nitrate  but  in  the 
presence  of  fused  caustic  soda  there  is  an  intermediate 
formation  of  formate  which  then  reduces  the  nitrate  in 
the  following  manner  :  — 

NaNOj  +  HCOoXa  +  NaOH  =  NaN02  +  Na2CO:,  +  H20. 
(Goldschmidt,  F.ng.  Pat.  17006  of  1895.) 

4.  Reduction  by  metallic  sulphides  and  sulphites. — Etard 
formerly  recommended  sodium  sulphite  as  a  reducing  agent 
for  sodium  nitrate  (Bull.  Soc.  Chim.,  1877.  27,  434),  and 
a  modification  of  his  process  has  recently  been  patented 
(D.R.-P.  138,029).  The  percentage  yield  of  nitrite  is 
excellent  but  the  high  proportion  of  sodium  sulphate 
in  the  melt — about  two-thirds  of  the  total — renders  the 
separation  ot  sodium  nitrite  somewhat  troublesome. 
Closely  allied  to  this  method  is  the  process  devised  by  the 
firm  of  Gebriider  Flick,  which  consists  in  passing  sulphur 
dioxide  over  sodium  nitrate  and  calcium  hydroxide 
heated  in  retorts.  The  nitrite  is  then  readily  separated 
from  the  sparingly  soluble  calcium  sulphate. 

The  commonly  occurring  sulphides  react  with  fused 
sodium  nitrate,  furnishing  nitrite.  Messrs.  McGougan 
have  patented  the  use  of  galena  which  gives  a  melt  con- 
tuning  litharge,  sodium  nitrite  and  sulphate  with  a 
small  amount  of  sodium  plum  bite  (Eng.  Pat.  7715  of  1897). 
I  have  noticed  that  stibnite,  the  fusible  sulphide  of  anti- 
mony, very  readily  reduces  the  nitrate  giving  a  high 
percentage  of  nitrite  but  the  cost  of  this  reducing  reagent 
is  prohibitive. 

Sodium  sulphide  and  nitrate  interact  energetically 
forming  a  nitrite  melt  which  contains  only  a  relatively 
small  proportion  of  sodium  sulphate.  Le  Roy  has  advo- 
cated the  use  of  barium  sulphide,  a  mixture  of  this 
substance  and  sodium  nitrate  being  heated  in  an  iron 
dish  when  a  vigorous  reaction  sets  in  and  sodium  nitrite 
and  barium  sulphate  result.  The  intensity  of  this  reduc- 
tion is  moderated  bv  the  admixture  of  barium  sulphate 
(Compt.  rend.,  1900,  108,  1251). 

II.  Production  of  nitrite  from  nitrous  fumes. 

It  was  shown  conclusively  by  Divers  (Trans.,  1899,  75, 
85)  that  pure  sodium  nitrite  could  be  readily  prepared 
by  absorbing  nitrous  fumes  in  acpieous  sodium  carbonate 
or  hydroxide,  provided  that  these  gases  contain  a  slight 
excess  of  nitric  oxide.  Excess  of  nitrogen  peroxide 
would  result  in  the  formation  of  nitrate.  Nitric  oxide 
itself  was  shown  by  Debray  to  unite  with  barium  peroxide 
forming  barium  nitrite,  a  similar  reaction  with  the  alkali 
peroxides  would  lead  to  sodium  and  potassium  nitrites. 

Raschig's  observation  that  nitric  oxide  combines  very 
rapidly  with  oxygen  to  form  nitrous  anhydride  whilst 
the  further  change  of  the  latter  oxide  to  nitrogen  peroxide 
occurs  comparatively  slowly  suggests  a  method  of  utilising 
atmospheric  nitrogen  in  the  production  of  nitrite.  The 
absorption  of  the  nitrous  fumes  within  a  few  seconds 
of  their  formation  in  the  electric  arc  is  an  operation 
involving  considerable  practical  difficulty,  which  however 
has  to  some  extent  been  overcome  by  the  method  recently 
patented  by  the  Badische  Anilin-  und  Soda-  fabrik  (Fr. 
Pat.  363.643  of  1900).  According  to  this  patent  the 
nitrous  fumes  are  maintained  at  a  temperature  of  300"  C. 
until  they  are  absorbed  by  an  alkaline  solution  of  sodium 
nitrite  from  a  former  operation.  A  strong  solution  of 
this  salt  is  employed  in  order  to  reduce  as  far  as  possible 
the  vapour  pressure  of  the  liquid,  and  thus  minimise  the 
dilution  of  the  hot  reacting  gases  with  steam. 

According  to   Eyde   (Eng.    Pat.    28,613   of    1904)    the 
I  of  the  electric  furnace  containing  much  air  when 
quickly    brought    into   contact    with    the    hydroxides   of 
the  alkalis  or  alkaline  earths,  yield  nitrites 
2NO  +  NaOH  +  O  =  2XaNOo  +  H„0. 


Electrolytic  reduction  of  nitrates. — Various  attempts  have 
been  made  to  utilise  the  electric  current  in  the  reduction 
of  nitrates  to  nitrites.  Among  the  most  recent  are  the 
experiments  made  by  E.  .Midler  and  F.  Spitzer  (Zeit. 
hlektroehem..  1905.  11.  509)  with  cathodes  of  different 
metals,  the  most  favourable  results  being  obtained  with 
spongy  silver. 

Miscellaneous  ajents. — The  interaction  between  barium 
hydroxide,  manganese"  dioxide  and  sodium  nitrate  has 
been  patented  by  Huggenberg.  Zinc  and  ammonia  have 
been  employed  by  Stahlschmidt.  The  oxidation  of 
ammonia  in  the  presence  of  metallic  oxides  at  650 — 750°  C. 
leads  to  the  production  of  "  nitrous  anhydride  "  which  is 
absorbed  by  alkalis  (U.S.  Pat.  703,491  of  1904).  This 
oxidatiou  of  ammonia  to  nitrite  has  also  been  effected 
electrolyticalby  in  aqueous  solution  in  the  presence  of 
sodium  and  cupric  hydroxides  (Traube  and  BiUz,  Ber.,. 
1904,  37,  3120). 

III.  Production  of  nitrite  from  calcium  nitrate. 

As  it  has  been  predicted  that  calcium  nitrate  will 
gradually  displace  the  sodium  salt  as  the  commercial 
source  of  nitre,  I  have  made  some  experiments  on  the 
production  of  sodium  nitrite  from  calcium  nitrate,  or 
from  mixtures  of  this  salt  with  calcium  nitrite. 

Calcium  nitrate  melts  in  its  water  of  crystallisation 
becomes  solid  again  at  higher  temperatures  and  finally 
fuses.  When  maintained  in  a  pasty  state  for  some 
time  the  anhydrous  salt  loses  oxygen  and  oxides  of 
nitrogen ;  some  nitrite  is  produced  but  the  yield  is 
very  small.  Reducing  agents  increase  the  production 
of  nitrite  very  considerably  and  when  mixed  with  sodium 
sulphite  and  sulphide  the  calcium  nitrate  on  heating 
furnishes  a  yield  of  more  than  60  per  cent,  of  the  calcu- 
lated amount  of  sodium  nitrite.  The  object  of  taking 
the  two  reducing  agents  in  these  proportions  is  to  ensure 
the  conversion  of  both  sulphur  compounds  into  sparingly 
soluble  calcium  sulphate. 

i.  2Ca(N03)2  +  Na.,S  =  CaS04  +  Ca(N02)„  4-  2NaNO„. 

ii.  Ca  (N03  )2  +  2Na2S03  =  CaS04  +  Na8S04  4-  2NaN02. 

The  combined  changes  may  be  represented  as  follows : — 

3Ca(N03)2  4-  Na2S  4-2Na2S03  =  6NaN02  4-  3CaS04. 

By  taking  the  sulphide  and  sulphite  in  these  proportions 
the  product  after  lixiviation  consists  chiefly  of  very 
soluble  nitrite  and  sparingly  soluble  gypsum  which  are 
readily  separated.  The  sulphide  and  sulphite  are  melted 
together  until  their  water  of  crystallisation  is  driven  off 
and  the  residue  intimately  mixed  with  the  calcium  nitrate. 
This  mixture  is  heated  until  the  water  contained  in  the 
last  salt  is  eliminated.  A  portion  of  the  dried  mixture 
is  then  heated  strongly  until  a  re-action  sets  in  accom- 
panied by  incandescence  and  the  remainder  is  added 
sufficiently  rapidly  to  ensure  the  continuance  of  this 
interaction.  The  greyish  white  product  is  lixiviated 
with  warm  water,  the  sulphate  removed  and  the  nitrite 
obtained  from  the  solution. 

With  a  mixture  of  nitrate  and  nitrite  the  sulphide 
may  be  omitted  as  in  this  case  sulphite  alone  suffices 
to  convert  all  the  calcium  into  sulphate. 

Ca(N02)2  +Ca(N03)2  4-2Na2S03  =  4NaN02  +  2CaS04. 

Instead   of   the   sulphide   and   sulphite,   a   mixture   of 
sulphur,  caustic  soda  and  calcium  nitrate  may  be  em- 
ployed. 
3Ca(NO3)24-2S4-0NaOH=:2CaSO44-Ca(OH)24-6NaNO2. 

The  introduction  of  carbon  dioxide  or  dilute  sulphuric 
acid  into?  the  aqueous  solution  of  the  melt  ensures 
the  precipitation  of  the  calcium  hydroxide  in  the  form 
of  calcium  carbonate  or  sulphate. 


METANIL  YELLOW:     ITS  USE   AS   A   SELECTIVE 
INDICATOR. 

BY    ERNEST    LINDER,    B.SC. 

In  1906,  attention  was  drawn  by  Mr.  E.  G.  Ballard  to 
the  behaviour  of  "  Dolly  Cream  "-dye  in  presence  of 
various  acid  fumes  (43rd  Alkali  Report,  p.  19).  He 
ascertained  by  direct  test  in  the  laboratory  that  a  strip  of 
filter  paper  stained  with  the  dye  and  exposed  in  the  dry 
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state  to  vapours  of  hydrochloric  acid  were  coloured  violet, 
while  little  or  no  change  resulted  from  contact  with 
chlorine  gas  or  sulphur  dioxide.  These  results  led  Mr 
Ballard  to  suggest  that  the  dye  might  be  applied  as  a 
selective  indicator  for  the  identification  of  hydrochloric 
acid  in  gaseous  mixtures.  The  present  research  was 
undertaken  to  determine  the  properties  of  the  violet  com- 
pounds obtained  when  various  acids  act  upon  the  dry  test 
paper  with  a  view  to  its  general  application  for  the 
differentiation  of  noxious  gases. 

The  active  principle  of  "  Dollv  Cream  "  dye  is  stated  on 
trust  worth v  authority  to  be  metanil  yellow,  the  sodium 
sa'.t  of  m-benzenesul  phonic  acid-azo-diphenylamine, 

XaS03.C6H4.N:X.C6H4.XH.CRH5, 

a  body  isomeric  with  the  well-known  indicator  tropaaolin 
00.  A  supply  of  metanil  yellow,  however,  was  not 
obtainable  until  the  work  was  nearly  completed  ;  it  has 
not  been  found  possible,  therefore,  to  repeat  all  the  experi- 
ments with  this  dye,  but  the  results  of  preliminary  research 
indicate  that  metanil  yellow  is  far  more  sensitive  to 
acid  fumes  than  "  Dolly  Cream."  It  should  be  employed, 
therefore,  in  preference  to  the  latter  in  all  selective  testing 
where  traces  of  mineral  acid  have  to  be  identified  in 
gaseous  mixtures. 

Xo  attempt  has  been  made  in  the  present  research  to 
determine  the  exact  composition  of  the  violet  compounds 
obtained  when  mineral  acids  act  upon  these  dyes  in  the  dry 
state,  but  their  mode  of  formation  and  general  properties 
indicate  that  we  are  dealing  with  acid  derivatives  of  a 
yellow  colour  acid,  stable  only  in  absence  of  water  ;  in 
presence  of  water  dissociation  takes  place  to  a  greater  or 
less  extent,  according  to  the  concentration  of  the  mineral 
acid. 

Experimental. 

Preparation  of  Test  Papers. — Pieces  of  Schleicher  and 
Schiill  filter  paper  were  stained  by  soaking  for  a  few 
minutes  in  cold,  dilute,  aqueous  solution  of  the  dyes  ;  and 
dried  horizontally  in  an  air  oven  at  90°  C.  The  quality  of 
paper  and  depth  of  tint  affect  the  sensitiveness  of  the 
indicator  and  stability  of  the  violet  compound  produced 
to  a  marked  degree.  It  is  necessary,  therefore,  in  com- 
parative testing,  to  employ  test  papers  of  precisely  the 
same  quality.  The  best  results  were  obtained  with 
porous  filter  paper  (S.  and  S.  Xo.  589,  black  band)  dyed  to  a 
medium  depth  of  orange  yellow  by  immersion  for  I  to  2 
minutes  in  aqueous  solutions  containing  0-1  per  cent,  of 
metanil  yellow  or  tropa^olin  OO  ;  with  "  Dolly  Cream  " 
•dye  stronger  solutions  should  be  employed.  The  test 
papers  should  in  every  case  be  used  dry;  acid  is  better 
absorbed  by  the  damp  paper,  but  moisture  inhibits  the 
formation  of  the  desired  colour  product. 

Limits  of  Sensitiveness. — Acid  oases. — The  sensitiveness 
■of  the  test  papers  was  determined  with  rough  approxima- 
tion by  hanging  strips  of  the  dry  paper  for  a  given  length  of 
time  in  a  litre,  Erlenmeyer  flask  in  which  a  known  volume 
of  standard  acid  was  evaporated  by  gentle  heat.  Tested 
in  tli  is  way,  it  was  found  that  both  metanil  yellow  and 
tropaeolin  ( >  < »  papers  were  far  more  sensitive  to  acid  fumes 
than  "  Dolly  Cream."  Thus,  with  0-1  c.o.  of  2V/I00  hydro- 
hloric  acid  solution  per  litre  of  air  (equivalent  to 
©•0J6  grain  of  KG  per  cubic  foot),  the  change  of  tint  from 
yellow  to  violet  could  be  detected  within  two  minutes 
in«the  case  of  metanil  yellow  and  tropaeolin  ;  "  Dolly 
Cream  "  paper  remained  unchanged  under  the  same  con- 
dition. With  0-05  cc.  of  AVUi  hydrochloric  acid  (0-08 
grain  of  IK'l  per  cubic  foot)  the  two  former  papers  were 
turned  deep  violet  within  one  minute;    the  Latter  faintly 

violet  in  two  minutes.     With  longer  exposure,  doubtless, 

the  limits  of  sensitiveness  could  be  gieat ly  extended,  as  the 

effect  appears  to  be  eu mutative.  '  "  " 

A<uils    iii    aqUeOUS   Solution.       A    drop   Of   dilute   acid    was 

placed  on  the  paper,  which  was  then  redried  at  SO    to 

40  C.  Again  metanil  yellow  and  tropa-olin  test  papers 
proved  to  be  far  more  sensitive  than  "  Dolly  Cream." 
Tine,  metanil  yellow  and  tropa-olin  <  M  )  paper-,  with  one 
drop  of  ST/600  sulphuric  acid  both  assume  a  distinct  violet 
colour,  and  even  respond  to  .V  /  I  (lilt)  a<  id.      "Dolly  < 'ream" 

paper  is  unaffected  by  A'/looo  acid  .•   with  N/SOO  acid  the 

change  of  t  intjs  only  ju>t  not  ieeahle. 


Effect  of  moisture. — If  two  similar  pieces  of  test  paper 
be  exposed  to  the  same  body  of  acid  gas,  one  dry  and  the 
other  moist,  the  dry  paper  at  once  assumes  a  violet  tint, 
the  moist  remains  yellow.  If  the  latter  be  now  dried  in 
the  air  oven,  the  colour  changes  to  violet.  Acid  is 
absorbed  by  the  moist  paper  under  these  conditions,  there- 
fore, but  the  violet  compound  appears  to  be  dissociated  ; 
on  removing  the  water,  the  acid  and  dye  react  to  form  the 
characteristic  violet  coloured  acid  body.  Similarly,  if  the 
violet  coloured  test  paper  be  moistened  with  water,  the 
yellow  tint  is  restored  :  water  produces  the  same  coloui- 
change  as  alkali,  fumes  of  ammonia  instantly  causing  a 
reversion  of  violet  to  yellow,  but  with  this  difference, 
redrying  the  paper  in  the  first  case  will  restore  the  violet 
colour  ;  no  such  result  is  obtained  after  application  of 
alkali — moisture  effects  dissociation,  alkali  neutralisation  of 
the  violet  compound.  Metanil  yellow  and  tropaeolin  OO 
test  papers  behave  in  precisely  the  same  way. 

The  behaviour  of  the  violet-coloured  acid  derivatives  of 
all  three  dyes  towards  ether  and  alcohol  is  equally  charac- 
teristic. Thus,  if  the  dry  violet  test  papers  be  moist- 
ened with  ether,  the  colours  at  first  are  unaffected.  As  the 
ether  evaporates,  they  change  to  yellow,  remain  so  for  a 
few  seconds,  then  return  to  violet  With  "  absolute  " 
alcohol,  the  yellow  stage  persists  longer,  but  the  difference 
is  one  of  degree,  not  of  kind.  In  both  cases,  the  sequence 
of  colour  changes  appears  to  be  controlled  by  the  propor- 
tion of  water  present  on  the  paper.  Both  ether  and 
alcohol  contain  traces  of  water,  or  are  capable  of  absorbing 
it  from  the  air.  The  proportion  of  water  present  is  at  first 
insufficient  to  cause  dissociation  of  the  acid  compound  ; 
it  rapidly  increases,  however,  as  water  is  less  volatile  than 
the  ether  or  alcohol  with  which  it  is  associated  ;  at  a 
certain  limiting  strength  the  violet  compounds  are  disso- 
ciated and  the  acid  set  free,  only  to  recombine  again  as  the 
water  itself  is  removed. 

Stability  of  "  Dottu  Cream  "  violet  acid  compounds.  —  The 
stability  of  the  violet  compounds  varies  to  a  remarkable 
degree.  Xot  only  are  specific  differences  noticed  between 
the  rates  of  fading  of  various  acid  products,  but  the  same 
product  behaves  differently  according  to  the  manner  of  its 
production  and  the  conditions  under  which  it  is  kept 
Thus,  if  a  dry  test  paper  be  somewhat  deeply  stained  by 
exposure  to  vapour  of  hydrochloric  acid,  and  then  kept  on 
a  glass  plate  in  the  dark  in  contact  with  ordinary  air,  it 
gradually  fades  from  day  to  day,  the  bright  blue  violet 
tint  characteristic  of  the  fresh  colour  fading  first  to  red 
violet  and  ultimately  to  yellow ;  the  rate  of  change, 
however,  is  extremely  slow,  and  is  only  completed  after 
many  weeks.  If  the  paper,  instead  of  being  placed  on  a 
plate,  is  enclosed  in  an  envelope,  or  between  two  sheets  of 
paper,  the  fading  is  extremely  rapid,  the  yellow  colour 
being  restored  within  a  week.  On  the  other  hand,  if  the 
violet  test  paper  be  placed  in  a  desiccator  over  sulphuric 
acid  or  caustic  soda,  so  as  to  effectually  exclude  moisture, 
no  fading  ensues.  The  test  paper  may  even  be  kept  in 
contact  with  paper,  if  moisture  be  excluded  by  carefully 
heat  ing  both  test  pa  per  and  envelope  before  bringing  them 
into  con  tact,  t  he  whole  beiii<_r  then  placed  in  sealed  tube  at 
desiccator.  Once  the  violet  colour  is  discharged,  however, 
by  exposure  to  moist  ah,  it  cannot  be  restored  by  reheating 
in  an  air  oven  :  the  hydrochloric  acid  liberated  by  moisture 
is  removed  from  the  paper,  by  evaporation  or  by  Rome 
other  cause.      The  yellow  body  obtained  on  the  test   paper 

in  place  of  the  violet  compound  is,  however,  still  sensitive 
to  acid  fumes,  am!  again  becomes  violet  in  contact  with 

them.  The  active  agent  inducing  change  is  moisture. 
therefore,  and  it  acts  by  causing  dissociation  of  the  violet 
Compound  into  constituent  mineral  acid  and  dve.  the 
former  being  subsequently  removed,  the  latter  remaining 
on  the  paper  in  a  condition  sensitive  to  further  contact 
with  acid.  Similar  behaviour  characterises  the  violet 
compound  yielded  by  hydrofluoric  acid  gas.  But  the 
product  is  remarkably  unstable  under  all  conditions 
allowing  acoess  of  moisture  to  the  test  paper,  three  hours 

Contact  with  paper  being  sufficient  to  restore  the  colour 
to   yellow.       In  absence    of    moistuie,  the   colour    is   stable. 

(in  the  other  hand,  the  acid  product  obtained  by  exposing 
the  indicator  paper  to  fumes  of  sulphuric  acid  possesses 
remarkable  stability,  contact  with  paper  for  many  week', 
and   even    months,    in   some   cases,    being    insufficient    to 
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completely  destroy  it.  Ami  generally,  one  timls  that  while 
the  violet  compounds  of  volatile  acids,  <.</..  hydrofluoric, 
hydrochloric,   nitric  acid,   &c,    in   presence  of   moisture 

possess  a  low  degree  of  stability,  those  of  non-volatile 
acids.  ;.(/.,  sulphuric,  hydroflnosflicic,  phosphoric,  &c,  are 
characterised  by  great  stability  under  the  same  conditions. 
The  process  of  dissociation  and  removal  of  free  acid  pro- 
ceeds continuously  to  completion  with  greater  or  less 
rapidity  in  the  case  of  the  compounds  of  the  dye  with 
volatile  acids  ;  with  non-volatile  acids,  the  process 
appears  to  be  retarded  by  the  liberated  acid,  which 
remains  in  the  test  paper  and  tends  to  reverse  the  colour 
change.  It  should  be  stated,  however,  that  the  charac- 
teristic differences  of  behaviour  of  various  acid  products 
under  the  same  conditions  is  only  observed  with  violet 
stains  of  some  degree  of  intensity.  The  stabilities  of  the 
compounds  approximate  at  extreme  dilution. 

Efltel  or  vacuum  upon  tin  colours. — The  effect  of  placing 
the  violet  compounds  in  v;c>to  has  not  yet  been  fully 
investigated,  but  the  results  of  preliminary  experiments 
appeal  to  indicate  that  when  dry  granulated  caustic 
sod?  :s  present  to  reduce  the  amount  of  wafer  vapour 
derived  from  occluded  moisture  necessarily  introduced 
with  the  filter  paper  and  left  in  the  exhausted  cylinder 
by  the  pump,  the  violet  compounds  are  stable;  if  the 
caustic  soda  be  omitted,  the  colours  slowly  fade  to  yellow  ; 
but  results  are  somewhat  anomalous  and  obscure.  In 
every  case,  where  the  violet  colours  of  volatile  acids 
proved  to  be  stable  under  vacuum  or  desiccator  conditions, 
they  rapidly  faded  to  yellow  when  the  test  papers  were 
Temoved  and  placed  between  two  sheets  of  paper. 

Dissociation  of  "  Dolly  Cream  "  violet  compounds  in 
pretence  of  moisture,  and  withdrawal  of  liberated  acid  from 
tin  t'.st  paper. — The  dissociation  undergone  by  the  violet 
compounds  in  presence  of  atmospheric  moisture  has 
been  already  discussed.  The  conditions  that  control  the 
removal  of  mineral  acid  thereby  liberated  have  now 
to  be  considered. 

If  a  hydrochloric  acid  violet  test  paper  be  carefully 
heated  in  an  air  oven  to  expel  occluded  moisture,  and  then 
placed  in  contact  with  a  piece  of  dry,  yellow  indicator 
paper  and  exposed  to  the  air  ior  24  hours,  a  distinct 
violet  image  of  the  test  paper  is  obtained,  the  former 
absorbing  acid  and  becoming  stained  violet  at  the  expense 
of  the  latter,  which  becomes  proportionately  paler.  If 
the  two  papers  are  placed  in  contact  in  a  desiccator,  so 
as  to  exclude  moisture,  the  yellow  paper  remains  prac- 
tically unaffected.  A  similar  result  is  obtained  if  a 
sulphuric  acid  stain  is  placed  in  contact  with  yellow 
test  paper,  but  the  image  obtained  is  fainter  ;  less  acid 
is  transferred  and  the  fading  is  proportionately  less 
marked.  Foolscap  paper  in  contact  with  hydrochloric 
stain  and  on  exposure  to  moist  air  behaves  in  the  same 
way  as  "Dolly  Cream"  test  paper,  viz.,  there  is  a  trans- 
ference of  acid,  and  corresponding  loss  of  colour  :  but 
in  this  case  the  paper  remains  white.  If  the  hydro- 
chloric acid  stain  be  merely  exposed  to  air  containing 
moisture  the  fading  is  less  rapid,  but  none  the  less  proceeds 
to  completion  if  sufficient  time  be  given.  If  the  faded 
paper  be  then  heated,  it  "emains yellow,  but  on  re-exposure 
to  acid  fumes  at  once  assumes  a  violet  tint.  Fading  is 
due  to  loss  of  acid,  therefore,  not  to  destructive  changes 
proceeding  in  the  dye. 

The  question  arises,  what  becomes  of  the  acid  set  free 
in  the  paper,  is  it  merely  volatilised  or  withdrawn  by  the 
agency  of  the  capillary  surfaces  with  which  the  paper  is 
placed  in  contact,  or  is  it  removed  by  interaction  with 
the  fibre  substance  itself  or  its  contained  impurities  ? 
It  is  believed  that  the  loss  is  mainly,  if  not  entirely,  due 
to  volatilisation  : — Apart  from  the  fact  that  the  rate 
of  fading  is  directly  related  to  the  volatility  of  the  acid. 
we  find  that  if  the  cellulose  be  entirely  excluded,  and  the 
purple  compounds  formed  on  the  surface  of  platinum 
foil  or  glazed  porcelain,  thev  exhibit  their  characteristic 
colour  changes  under  conditions  which  allow  of  access 
of  moisture.  The  compounds,  however,  are  redder  in 
colour  than  those  obtained  with  the  test  paper,  and  may 
or  may  not  have  the  same  composition.  Further 
evidence  that  the  cellulose  is  more  or  less  a  silent 
spectator  of  the  colour  changes  that  proceed  on  its  surface 
is  afforded  by  the  fact  that  if  filter  paper  is  impregnated 


with  A'  10  acid  and  redricd  at  30°  C,  "  acid  test  paper  " 
is  obtained  which  behaves,  as  regards  loss  of  acid  on 
exposure  to  air  or  on  contact  with  note  paper,  in  a  manner 
precisely  similar  to  that  of  the  violet  acid  compound 
corresponding  thereto  ;  while  the  loss  of  acid  is  attended 
by  no  appreciable  change  in  the  physical  properties  of 
the  paper. 

The  "  acid  test  papers  "  were  prepared  as  follows  : 
Filter  papers  (11  cm.  diam.,  ash,  00001  grin.)  were 
divided  by  creasing  into  four  equal  sections  A.  1,  2,  3,  4  ; 
B.  1,  2,  3,  4,  &c.  The  surface  of  each  paper  was  then 
evenly  wetted  with  the  minimum  quantity  of  N/ 10  acid 
from  a  burette,  each  quarter  receiving  03  c.c.  of  acid  ; 
the  whole  paper  1-2  c.c.  The  papers  were  then  dried 
horizontally  for  30  mins.  on  a  glass  ring  in  an  air  oven 
at  30°  C.  and  cut  into  four  equal  pieces,  and  the 
pieces  recombined  to  form  standard  paper  approximately 
uniform  as  regards  distribution  and  amount  of  acid. 
Thus,  four  pieces,  Aj,  B2,  C3,  D4,  together  formed  one 
paper  ;  Bx,  C2,  D;t.  A4,  another,  and  so  on.  The  rate  of 
loss  of  acid  was  then  determined  by  placing  each  set 
of  four  papers  under  selected  conditions  for  a  given 
length  of  time,  and  finally  extracting  with  cold  water, 
and  titrating  with  iV/10  alkali.  Errors  of  experiment 
would  be  about   +0-1  c.c.  iV/10. 

It  is  an  interesting  fact  that  conditions  favourable 
for  dissociation  of  a  given  violet  compound  may  not 
coincide  with  those  favouring  volatilisation  of  the  liberated 
acid.  Thus,  if  the  hydrofluoric  acid  compound  be  held 
in  dry  steam,  the  colour  instantly  reverts  to  yellow ; 
on  removing  the  paper  from  the  moist  atmosphere,  the 
violet  colour  reappears.  Merely  heating  the  paper  to 
100°  0.  produces  no  such  effect.  The  liberated  acid 
appears  to  be  retained  in  the  paper  by  the  excess  of 
moisture  absorbed  from  the  steam :  conditions  are 
favourable  to  dissociation,  but  not  to  volatilisation. 
On  removing  the  paper,  this  moisture  is  rapidly  evaporated, 
but  at  the  same  moment  acid  and  dye  recombine  :  con- 
ditions are  now  favourable  to  volatilisation,  but  not 
to  dissociation  ;  the  acid  is  fixed.  The  colour  left  on 
the  test  paper  after  this  treatment  had  all  the  properties 
of  hydrofluoric  acid  violet  compound,  e.g.,  kept  in  envelope 
it  faded  to  yellow  in  24  hours. 

Action  of  acetic  acid,  acid  oxides,  chlorine,  and  sulphuretted 
hydrogen  on  dry  "  Dolly  Cream  "  lest  paj,er. — Acetic  acid 
is  without  action  on  metanil  yellow,  tropa>olin,  or  "  Dolly 
Cream  "  test  paper,  if  mineral  acid  be  absent. 

Acid  oxides. — 1.  Nitrogen  oxides.  The  red  fumes 
obtained  when  nitric  oxide  gas  is  mixed  with  air  produce 
a  slight  violet  tint  on  the  test  paper  ;  the  colour  rapidly 
changes  to  canary  yellow,  insensitive  to  acid  fumes. 
2.  Sulphur  trioxide.  The  strong  vapour  rapidly  chars 
the  dry  test  paper.  If  the  strip  be  withdrawn  the  moment 
the  end  begins  to  blacken,  it  is  seen  to  be  yellow  ;  on 
exposure  to  air  the  colour  rapidly  changes  to  violet  in 
the  immediate  neighbourhood  of  the  charred  portion. 
This  colour  change  is  attributed  to  hydration  of  the 
absorbed  trioxide,  the  sulphuric  acid  formed  thereby 
yielding  its  characteristic  compound  with  the  dye. 
Sulphur  trioxide  as  such,  would  appear  therefore  to  be 
incapable  of  forming  a  violet  coloured  compound  with 
"  Dolly  Cream "  dye.  Experiments  on  catalytic  sul- 
phuric acid  gases  confirm  this  conclusion.  3.  Sulphur 
dioxide.  No  action.  The  specific  action  of  mineral 
acids  is  unaffected  by  sulphur  dioxide.  This  enables 
the  presence  of  small  quantities  of  such  acids  to  be  detected 
in  gaseous  mixtures  containing  the  dioxide. 

Chlorine. — Air  containing  10  grains  of  chlorine  per 
cubic  foot  has  a  slight  bleaching  action  upon  the  dry 
test  paper  ;  the  moist  paper  is  rapidly  bleached.  Air 
containing  1  grain  chlorine  per  cubic  foot  is  without 
action  on  the  dry  paper. 
__  Sulphuretted  hydrogen. — No  action. 

Application  of  Metanil    Yellow  or   "  Dolly   Cream "   test 
paper  for  selective  testing. 

1.  Caseous  mittnres. — It  would  appear  that  the 
indicator  has  a  definite  though  somewhat  limited  value 
for  selective  testing  in  cases  where  other  than  traces  of 
acid    gases    are    present.     Thus,    it    enables    one,    with 
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certainty,  to  identify  mineral  acid  in  gaseous  mixtures 
associated  with  sulphur  dioxide,  chlorine,  sulphuretted 
hydrogen,  or  acetic  acid,  since  mineral  acids  alone  produce 
a'  violet  stain  upon  the  paper ;  and  to  differentiate 
with  certainty  between  hydrofluoric  acid  on  the  one  hand 
and  hydrochloric,  nitric,  and  sulphuric  acids  on  the 
other  : — the  violet  compound  of  hydrofluoric  acid  in 
contact  with  foolscap  papei  fades  to  yellow  in  2  to  3  hours  ; 
the  derivatives  of  nitric  and  hydrochloric  acids  survive 
for  nearly  a  week,  that  of  sulphuric  acid  for  several 
months  when  kept  under  the  same  conditions. 

It  is  less  easy  to  distinguish  between  the  colours  produced 
by  sulphuric,  nitric,  and  hydrochloric  acids,  as  the 
stabilities  of  the  various  violet  compounds  tend  to 
approach  one  another  at  extreme  dilution,  and  are 
markedly  divergent  only  when  gases  and  vapours  of 
some  degree  of  concentration  act  upon  the  paper.  It 
would  be  impossible  to  distinguish,  for  instance,  between 
hydrochloric  and  sulphuric  acid  in  chimney  gases  under 
ordinary  conditions.  We  can  say  that  mineral  acid  is 
present  or  absent,  nothing  more.  In  certain  cases, 
however,  negative  indications  may  be  of  value.  Thus, 
it  is  found  that  flue  gas  from  sulphuric  acid  rectifying 
plant,  containing  total  acid  (including  sulphur  dioxide) 
equivalent  to  1  grain  of  sulphur  trioxide  per  c.  ft., 
imparts  a  deep  violet  tint  to  "  Dolly  Cream  "  test  paper 
on  2  minutes'  exposure,  and  that  the  resultant  colour  has 
great  stability  ;  at  another  work,  gases  from  chimney 
draughting  Chance  process,  possessing  a  total  acidity 
(including  sulphur  dioxide)  equivalent  to  2-9  grains  of 
sulphur  trioxide  per  c.  ft.,  failed  to  impart,  on  2  minutes' 
exposure,  any  sensible  violet  tinge  to  dry  test  paper. 
It  is  reasonable  to  conclude  from  this  that  sulphuric 
acid  was  practically  absent  from  chimney  gases  in  the 
latter  case — a  matter  by  no  means  easy  of  proof  by 
quantitative  test.  On  the  other  hand,  it  was  found  that 
the  gases  from  a  copper  works  chimney,  T.  A.  2-4,  cal- 
culated as  sulphur  trioxide  in  grains  per  cb.  ft.,  did 
impart  a  distinct  heliotrope  tint  to  the  dry  test  paper 
on  one  minute's  exposure.  Mineral  acid  must  have  been 
present  here,  but  in  small  amount. 

It  is  an  interesting  fact  that  fumes  from  sulphur 
burning  in  air  containing  aqueous  moisture  impart  a  deep 
violet  tint  to  "  Dolly  Cream  "  test  paper ;  the  colour 
obtained  has  a  high  degree  of  stability.  Sulphuric  acid 
is  therefore  a  product  of  combustion  under  these  con- 
ditions. It  would  be  of  interest  to  ascertain  the  effect 
upon  the  test  paper  of  fumes  from  sulphur  burning  in 
dry  air  or  oxygen. 

Fumes  of  ammonium  chloride  do  not  affect  the  indicator, 
if  the  test  paper  becomes  coated  with  condensed  solid. 
If,  however,  the  paper  is  bent  into  half  circle  and  the 
fumes  allowed  to  impinge  centrally  and  flow  up  the 
sides,  the  upper  portion  of  the  paper  turns  violet  ;  the 
presence  of  free  acid  can  thus  be  detected  in  presence  of 
its  equivalent  of  ammonia. 

2.  Acids  in  aqueous  solution. — The  action  of  dilute  acids 
on  the  dry  test  paper  has  already  been  noticed  (p.  486). 
The  extreme  delicacy  of  the  test,  and  the  fact  that  the 
indicator  is  indifferent  towards  acetic  acid,  suggested 
that  it  might,  with  advantage,  be  applied  for  the  identi- 
fy ation  of  "  mineral  acid "  in  adulterated  vinegar. 
Experiment  shows  that  the  sensitiveness  of  the  test  is  in 
no  way  interfered  with  by  the  colouring  matters  present. 

The  test  is  best  carried  out  by  placing  a  drop  of  the 
suspected  liquid  on  a  dry  test  paper  prepared  according 
to  the  directions  given  on  p.  486 ;  the  paper  is  then 
n  dried  at  40  to  50°  C.  Presence  of  "  mineral  acid  "  is 
shown  bv  the  purple  stain  produced  on  the  paper.  Such 
stains  aire  not  very  permanent  when  kept  in  contact 
with  paper,  but  appear  to  be  very  resistant  to  fading 
if  sealed  up  in  glass  tubes.  The  stability  is  not  increased 
if  the  papei  is  kept  in  vacuo  over  caustic  soda  or  phos- 
phoric acid.  It  is  possible,  therefore,  that  the  test  might 
be  placed'  on  a  quantitative  basis  by  preparation  of 
standard  colours  obtained  with  dilute  solutions  of  sulphuric 

acid   of   known   strength   and    preserved    in   sealed   tube. 

"  Dollv  Cream"  test  paper  is  not  sensitive  to  acid 
below  a  strength  of   one-live    hundredth    normal    (0-01 

part  of  SUlpburio  acid  per  cent.);  but  jnetanil  yellow 
paper  is  distinctly  stained  by  1  drop  of  Zf/1000  sulphuric 


acid  (0-005  per  cent.),  and  its  use  on  this  account  is 
much  to  be  preferred. 

It  should  be  remembered  that  acetates  are  normally 
present  in  pure  vinegar.  "  Mineral  acid  "  added  to  such 
vinegars  would  not  begin  to  affect  the  test  paper  until 
the  whole  of  the  acetate  had  been  decomposed.  Further, 
that  "  pure  "  glacial  acetic  acid  is  very  apt  to  contain 
traces  of  sulphuric  acid,  and  discolours  the  test  paper 
unless  the  "  mineral  acid  "  present  is  first  neutralised 
by  adding  a  crystal  of  ammonium  acetate. 

Having  had  no  practical  experience  with  the  testing 
of  vinegars,  the  method  was  submitted  to  Mr.  S.  R. 
Trotman,  Public  Analyst  for  the  City  of  Nottingham, 
who  very  kindly  undertook  to  try  it.  He  writes,  10th 
January  1908  : — "  I  have  carefully  tried  the  test  ('  Dolly 
Cream  ')  with  an  artificial  vinegar  containing  4  per  cent, 
of  acetic  acid  and  0-1  per  cent,  of  free  sulphuric  acid,  and 
find  that  the  result  is  quite  satisfactory.  I  think  that 
the  test  papers  will  be  of  great  use."  Later,  Mr.  Trotman's 
attention  was  drawn  to  the  greater  delicacy  and  certainty 
of  the  metanil  yellow  test  paper,  and  he  was  good  enough 
to  repeat  his  tests.  He  writes  18th  February,  1908. 
"  I  have  tested  your  papers  and  confirm  your  results.'" 

The  greatly  increased  sensitiveness  of  these  indicators 
when  applied  in  the  dry  state  suggests  that  the  methyl 
violet  test  for  "  mineral  acid  "  in  vinegar  might,  with 
advantage,  be  applied  in  the  same  way.  Experiment 
shows  that  the  stains  obtained  are  stable,  but  methyl 
violet  test  paper  is  far  less  sensitive  than  metanil  yellow. 

In  conclusion,  I  desire  to  express  my  grateful  thanks 
to  Mr.  E.  G.  Ballard,  to  Dr.  Fryer,  and  to  Mr.  Sutton, 
Mr.  Fletcher,  and  Mr.  Porter,  Inspectors  under  the  Alkali 
Act,  for  the  results  of  experiments  undertaken  by  them 
under  working  conditions  ;  and  to  the  Chief  Inspector 
of  Alkali,  &c,  Works,  Mr.  R.  Forbes  Carpenter,  at  whose 
request,  and  in  whose  laboratory,  the  work  was  cairied 
out,  and  who  has  kindly  granted  permission  for  the  results 
to  be  presented  to  the, Society  for  publication. 

Discussion. 

Dr.  G.  T.  Morcan  asked  if  the  author  h=id  any  views 
with  regard  to  the  constitution  of  the  colours  produced 
by  the  aqueous  mineral  acids.  At  first  sight  it  seemed  as  if 
these  strong  acids  would  simply  set  free  the  coloured  azo- 
sulphonic  acid,  but  if  this  were  so,  it  was  difficult  to  see 
why  a  specific  coloration  should  be  produced  by  each 
mineral  acid,  unless,  indeed,  the  azo-group  came  into  play 
in  forming  with  these  acids  additive  compounds  having 
distinctive  shades  of  colour. 

Mr.  F.  Nafier  Sutton  said  he  had  had  an  opportunity 
of  testing  papers  dyed  with  tropeoline,  metanil  yellow, 
and  another  dye.  Both  tropa-olin  and  metanil  were 
very  sensitive  to  traces  of  mineral  acids.  Gases  from  a 
sulphuric  acid  chamber  instantly  caused  the  papers  to 
turn  colour,  even  when  the  acidity  was  exceedingly  low. 
The  presence  of  oxides  of  nitrogen  appeared  to  have  no 
effect  on  this  dye  ;  for  instance,  the  exit  gases  from  a 
sulphuric  acid  chamber  instantly  gave  the  characteristic 
heliotrope  colour  ;  on  agitating  the  gases  with  hydrogen 
peroxide  for  the  absorption  of  the  sulphur  gases  a  further 
slight  coloration  might  result  if  the  washed  gases  were 
again  impinged  upon  the  paper,  thus  showing  traces  of 
unabsorbed  sulphuric  acid,  but  with  further  agitation, 
although  the  presence  of  oxides  of  nitrogen  could  still  be 
detected  by  smell,  there  was  no  indication  of  colour. 
Again,  hydrochloric  acid  gave  an  exceedingly  intense 
colour  effect.  If  the  paper  were  held  in  an  atmosphere 
in  which  the  nose  could  faintly  detect  the  presence  of 
acid,  as  in  a  salt  cake  house  fairly  free  from  gas,  it  would 
be  distinctly  tinted  in  a  few  minutes,  but.  held  in  tin- 
gas  itwelf,  a  beautiful  violet  colour  instantly  developed. 
This  effeot  of  a  dry  indicator  was  very  interesting,  and 
certainly  had  its  practical  uses. 

Mr.  Lindek,  in  reply,  said  that  the  colour  changes 
observed  when  metanil  yellow  (sodium  salt)  reacted  with 
mineral    acids    in    aqueOUS    solution    were    consistent    with 

the    hypothesis    that    the    colour    acid    (aminosulphonio 

acid)  itself  was  yellow,  and  that  the  violet  products  were 
compounds  of  the  colour  acid  with  mineral  acid,  the  pro- 
ducts being  more  or  less  dissociated  according  to  the 
concentration  of  the  mineral  acid  present — the  full  depth 
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of  violet  being  obtained  only  in  absence  of  water.  He 
instam  od  the  fact  that  the  violet  compounds  obtained 

on  dry  test  paper  became  yellow  on  moistening  with  water. 
Such  treatment  could  not  reproduce  the  sodium  salt. 
as  the  mineral  aeiil  undoubtedly  set  free  the  colour  acid 
as  a  tirst  product.  Doubtless  the  colour  acid  was  basic 
in  properties  in  respect  of  the  amino  group  contained 
therein. 

MB.    E.    C.    HOOPKB   IN   THE   CHAIB. 

THE  CONVERSION  OF  OLEIC  ACID  INTO  CANDLE 
MATERIAL.     II. 

BY    DR.     T.    LEWKOWITSCH. 

Exactly  eleven  yens  ago  1  read  a  paper  before  this 
Section  in  which  early  attempts  to  convert  oleic  acid 
into  candle  material  were  reviewed  and  my  own  endea- 
vours to  effect,  by  means  of  the  sulphuric  acid  process,  a 
more  complete  conversion  than  was  obtained  on  a  large 
scale  were  described.  In  the  following  years  several 
patents  were  taken  out.  claiming  protection  for  processes 
on  the  same  lines.  Thus  Hausamann  (Fr.  Pat.  335.768. 
1903)  acidifies  the  mixed  fatty  acids  obtained  in  an 
autoclave  in  the  usual  manner  at  an  elevated  temperature 
with  concentrated  sulphuric  acid,  whereupon  the  mass 
is  distilled.  The  distillate  is  cooled  till  the  mass  has 
solidified  completely  and  is  then  treated  once  more  with 
sulphuric  acid  in  the  cold.  The  example  which  the 
inventor  gives  is  not  very  encouraging,  as  the  second 
treatment  only  raises  the  titer  test  of  the  once  acidified 
fatty  acids  from  40°  C.  to  43-5—44°  C.  Moreover,  he 
himself  declares  that  it  is  impossible  to  convert  the  total 
quantity  of  the  oleic  acid  into  solid  material.  This  is,  of 
course,  owing  to  the  formation  of  anhvdrides.  K.  flartl, 
jr.  (Cler.  Pat.  148.062.  1003),  endeavoured  to  avoid  the 
drawback  inherent  to  the  process  of  distilling  the  acidified 
mass  i see  below)  by  purifying  oleic  acid  (or  the  mixed 
fatty  acids)  by  distillation  and  by  subsequently  treating 
the  distillates  with  concentrated  sulphuric  acid.  It  is 
difficult  to  see  either  the  novelty  or  the  advantage  of 
this  method,  as  I  have  pointed  out  elsewhere  (Jahrbuch 
der  Chemie.  XIII..  414).  This  patent  was  withdrawn 
shortly  afterwards.  A,  A.  Shukoff  (Fr.  Pat.  328,004. 
1903  ;  Ger.  Pat.  150.708)  avoids  temperatures  exceeding 
100°  C.  in  the  acidifying  process  and  aims  at  the  direct 
production  of  stearolactone.  by  acidifying  with  the 
theoietical  amount  of  concentrated  sulphuric  acid  of 
64e  Be.  at  temperatures  lying  between  70°  and  80°  C. 
The  reaction  requires  from  seven  to  twelve  hours  for 
completion.  The  final  product  which  I  had  occasion  to 
examine  was  perfectly  white  and  hard  ;  it  was  practically 
pure  stearolactone.  for  its  acid  value  was  nil  ;  its  saponi- 
fication value  was  190-3,  and  its  iodine  value  1-1.  An 
intermediate  product,  requiring  further  purification  had 
the  following  characteristics  : — 

Titer  test  26-7°  C. 

Acid  value 15:S-9 

Saponification  value    194-3 

Iodine  value    55-17 

Of  course,  the  conversion  of  oleic  acid  into  the  solid 
product  is  not  complete.  The  inventor  states  that  the 
yield  of  candle  material  is  satisfactory.  As  far  as  I  am 
aware  this  process  has  not  been  taken  up  by  other  manu- 
facturers. It  is  noteworthy  that  mixtures  of  the  lactone 
with  paraffin  wax  have  as  melting  points  the  arithmetical 
means  of  the  two  components. 

The  patent  specification  of  Drevmann  (Eng.  Pat. 
19,088,  1905  ;  Fr.  Pat.  358,212)  need  only  be  mentioned 
in  passing,  as  it  offers  no  novelty  as  regards  the  present 
subject.  The  same  stricture  would  apply  to  the  Ger.  Pat. 
110,695  (1805)  taken  by  P.  Wunder. 

In  my  former  paper  (this  J.,  1897,  393)  I  suggested,  as 
a  practical  working  method,  to  remove  from  the  acidified 
mass,  after  treatment  with  water,  the  hydroxystearic 
acid  formed  thereby,  since  during  distillation  of  the 
acidified  mass  hydroxystearic  acid  is  broken  down  to  a 
mixture  of  oleic  and  iso-oleic  acids.  I  stated  that  this 
to  be  tried  on  a  large  scale  but  I  was  unable  to 
continue  the  large  scale  experiments  for  a  sufficient  length 
of  time  to  arrive  at  definite  results.     This  work  was^taken 


up — independently — by  Dr.  Gray,  chief  chemist  to  the 
standard  Oil  Company  at  Whiting,  near  Chicago,  and 
a!  the  visit  of  the  Society  of  Chemical  Industry  to  the 
United  States  1  was  allowed  to  see  the  experimental 
plant  in  which  hydroxystearic  acid  was  made  from  oleic 
acid.  This  process  is  protected  l>v  the  U.S.  Pat.  772.129 
(W.  M.  Burton,  Assignor  to  the  Standard  Oil  Co.,  1 1th  Oct.. 
1004).  Eng.  Pat.  20,174.  1004.  Fr.  Pat,  348,089.  The 
modua  operandi  is  as  follows: — Oleic  acid  is  dissolved 
in  light  petroleum  ether  (1  volume  of  acid  and  2  volumes 
of  oil)  and  then  treated  with  sulphuric  acid.  The  process 
is  carried  out  at  the  low  temperature  of  40°  F.,  hence 
the  chemical  reaction  is  easily  controlled  and  the  injurious 
influence  of  a  rise  of  temperature  is  more  easily  prevented 
than  when  oleic:  acid  itself  is  employed.  The  acidified 
mass  is  treated  with  steam  so  as  to  obtain  hydroxystearic 
acid.  Thus  50  per  cent,  of  the  oleic  acid  are  stated  to 
become  converted  into  hydroxystearic  acid.  On  cooling 
the  solution,  the  hydroxystearic  acid  separates  in  the 
crj'stalline  form  ;  the  crystals  are  filtered  and  dried  in 
a  centrifugal  machine  and  are  then  ready  for  use.  From 
the  filtrate  unattacked  oleic  acid  and  stearolactone  are 
lecovered  by  driving  off  the  solvent;  they  are  then  purified 
by  distillation  and  again  subjected  to  the  same  treatment 
with  sulphuric  acid.  The  yield  of  hydroxystearic  acid 
is  stated  to  be  85 — 00  per  cent.  The  melting  point  of 
the  hydroxystearic  acid  is  higher  than  that  of  stearic  acid, 
but  this  property  alone  does  not  yet  prove  that  it  is 
suitable  for  candle  making  purposes.  This  is  borne 
out  by  a  statement  made  in  a  later  specification  (U.S.  Pat. 
802,100,  G.  R.  Gray,  Assignor  to  the  Standard  Oil  Co.  ; 
Eng.  Pat.  17.045,  1905;  Fr.  Pat.  357,507;  Ger.  Pat. 
174,471)  that  hydroxystearic  acid  when  mixed  even  in 
the  proportion  of  15 — 25  per  cent,  with  paraffin  wax 
does  not  furnish  saleable  candles,  inasmuch  as  it  causes 
"  stratification  "  in  the  moulded  candle  and  tends  to 
accumulate  at  its  extremities.  (The  seriousness  of 
this  drawback  will  be  better  understood  if  one 
remembers  that  in  the  manufacture  of  composite  candles 
stearic  acid  can  be  admixed  with  paraffin  wax  in 
any  proportion  from  5  per  cent,  upwards.)  Therefore  a 
mixture  of  3  parts  of  hydroxystearic  acid  with  1  part 
of  commercial  stearic  acid  is  recommended  as  a  stock 
mixture,  for  "'  stiffening  "  paraffin  wax  candles. 

Provided  the  results  claimed  by  the  specifications  are 
obtained  regularly  on  a  large  scale,  this  method  would 
represent  the  most  advantageous  form  of  the  sulphuric 
acid  process. 

A  claim  made  by  Tissier  in  the  Russian  Privilegium 
1499,  of  January,  1897,  to  have  effected  a  (partial)  con- 
version of  oleic  acid  into  stearic  acid  by  means  of  hydrogen, 
evolved  whilst  saponifying  fats  in  an  autoclave  with 
zinc  and  zinc  dust  by  the  action  of  the  latter  on  water, 
was  too  absurd  to  require  any  refutation.  Still,  Freund- 
lich  and  Rosauer  have  shown  (Chem.  Zeit,.  1900.  560) 
by  experimenting  with  oleic  acid  and  bone  fat  in  an  auto- 
clave, that  no  oleic  acid  was  reduced  to  stearic  acid. 
Possibly  Tissier's  error  is  best  explained  by  the  formation 
of  zinc  soaps  which  naturally  raise  the  melting  point  of 
the  oleic  acid  in  which  they  are  dissolved.  It  may  be- 
recalled  here  that  I  have  not  been  able  (this  J.,  1807,  390) 
to  effect  a  reduction  of  oleic  acid  by  hydrogen  in  statu 
nascendi. 

A  kind  of  connecting  link  between  the  sulphuric  acid 
processes  and  the  processes  invoking  the  aid  of  electricity 
(see  below)  is  exemplified  by  the  patents  of  Magnier, 
Bragnier  and  Tissier  (Eng.  Pat,  3303,  1900 ;  Fr.  Pat. 
291,839;  Ger.  Pat.  126,446;  Additional  Ger.  Pat. 
132,223).  The  acidification  is  carried  out  in  the  usual 
manner,  whereupon  the  acidified  mass  is  mixed  with 
5  to  6  times  its  weight  of  water  and  is  then  subjected 
to  the  action  of  an  electric  current  (under  a  pressure  of 
5  atmospheres).  The  latter  procedure  has  been  discussed 
already  by  me  in  my  first  paper  (this  J.,  1897,  390).  It 
appears  extremely  doubtful  whether  any  larger  yield 
of  candle  material  is  obtained  than  by  sulphuric  acid 
alone,  i.e.,  without  the  electric  current,  and  I  find 
good  ground  for  this  opinion  in  the  fact  that  the  process 
has  not  found  its  way  into  practice. 

A  process  attempting  to  effect  the  conversion  of  oleic 
acid  into  stearic  acid  by  electrical  discharges  in  an  atmos- 
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phere  of  hydrogen  has  been  patented  bv  A.  de  Hemptinne 
(Eng.  Pat.  1572.  1905;  Pr.  Pat.  349,942;  Ger.  Pat. 
167,107;  U.S.  Pat.  797,112).  The  electrical  discharges 
are  produced  between  a  number  of  metal  plates,  separated 
by  glass  plates  so  as  to  prevent  short-circuiting  between 
the  metal  plates,  which  are  alternately  connected  with 
the  poles  of  a  generator  of  electrical  energy.  Oleic  acid 
is  allowed  to  trickle  in  a  fine  stream  (by  a  sprinkling 
arrangement)  on  to  the  plates  enclosed  in  a  vessel  through 
which  hydrogen  passes  (the  apparatus  is  illustrated  in 
Eng.  Pat.  7101,  1905)  at  a  pressure  below  that  of  the 
atmosphere.  By  rotating  the  apparatus  slowly  the 
oleic  acid  is  kept  as  a  moving  film,  thus  continually 
exposing  a  fresh  surface  to  the  hydrogen.  A.  de  Hemp- 
tinne states  (Bulletin  de  l'Acad.  royale  de  Bclgique,  5 
(1904),  550)  that  50  per  cent,  of  oleic  acid  are  converted 
into  stearic  acid.  According  to  the  English  specification 
the  process  is  interrupted  when  about  20  to  30  per  cent, 
of  stearic  acid  are  formed.  The  mass  is  then  withdrawn, 
cooled,  and  the  filtrate  again  treated  as  before,  until  the 
accumulation  of  by-products  puts  an  end  to  the  formation 
of  stearic  acid.  This  process  deserves  the  attention  of 
the  candle  maker  and  would  recommend  itself  on  account 
of  its  simplicity,  provided  a  much  higher  yield  of  stearic 
acid  could  be  reached  through  preventing  the  formation 
of  condensation  products  and  of  resinous  substances. 

J.  Petersen  (Zeit.  f.  Elektrochemie,  1905,  p.  549)  also 
endeavoured  to  reduce  oleic  acid  to  stearic  acid  by 
allowing  an  electric  current  to  act  on  an  alcoholic  oleic 
acid  solution,  slightly  acidulated  with  sulphuric  acid 
or  preferably  with  hydrochloric  acid,  between  nickel 
electrodes.  But  the  yield  of  stearic  acid  was  small, 
even  under  the  most  favourable  conditions,  and  did  not 
•exceed  15  to  20  per  cent.  When  platinum  electrodes 
were  employed,  no  reduction  at  all  took  place.  Hence, 
-so  far  this  process  cannot  claim  the  attention  of  the  candle 
manufacturer. 

C.  F.  Bohringer  and  Sohne  (Ger.  Pats.  187,788  ;  189,332, 
1906),  obtained  by  the  same  method  much  better  results 
when  using  metallic  electrodes  as  cathodes,  which  were 
covered  with  a  spongy  layer  of  the  some  metal.  They 
recommend  as  cathodes  platinised  platinum,  as  also 
palladium  electrodes  covered  with  a  spongy  layer  of 
palladium-black.  Nickel  electrodes  covered  with  spongy 
nickel  may  also  be  used,  but  in  this  ease  with  a  current 
density  of  100  amperes  per  square  meter  only  a  "  con- 
siderable reduction  "  is  stated  to  have  taken  place.  If 
copper  be  substituted  for  nickel  and  the  current  density 
be  reduced  to  10  amperes  per  square  meter  slight  reduc- 
tion only  was  noticed.  The  following  details  are  given 
by  the  patentees  : — 25  volumes  of  oleic  acid  or  erucic 
acid  (or  their  methylesters)  were  dissolved  in  250  volumes 
of  strong  alcohol  and  5  to  10  volumes  oi  a  30  per  cent. 
sulphuric  acid  or  of  a  20  per  cent,  hydrochloric  acid 
were  added.  When  employing  a  platinised  platinum 
cathode  and  electrolysing  with  a  current  density  of  about 
1  ampere  per  square  meter  at  a  voltage  of  4  to  (>,  the 
temperature  being  kept  between  20  and  50°  C,  the 
"'  whole  of  the  oleic  acid  "  was  stated  to  be  reduced 
to  stearic  acid  after  7  ampere-hours  per  kilo  of  oleic 
acid  had  been  used.  In  the  i  ase  of  a  palladium  electrode 
covered  with  palladium -black  at  a  current  density  of 
ion — 500  amperes  per  square  meter,  "the"  (whole?) 
oleic  acid  is  [-educed  after  300  a  m  pere-hours  per  kilo  of 
materia]  had  been  consumed,  whilst  stearic  acid  and 
ethyl  Btearate  separate.  Finally,  is  the  ease  of  a  nickel 
eathi  de  covered  with  a  spongy  layer  of  nickel  and  at  the 
same  current  density,  aboul  one  third  of  oleic  acid  was 
converted  into  stearic  acid  after  300  ampere-hours  per 
kilo  i  f  acid  had  been  consumed . 

In    a    survey    of    the    modem    work    on    the    electrolytic 

reduction  of  unsaturated  acids,   Fokin  (Zeitschr.  f.   Elek- 

trocliein.,  1906,  12,  7-19)  states  that  reduction  of  oleic 
acid    can    only    be    effected    with    the    aid    of    cathodes    of 

palladium,  platinum,  rhodium,  iridium,  osmium,  nickel. 
cobalt,  and  copper.  The  beat  results  were  obtained  by 
electrolytic  reduction;  next  as  regards  efficiency  came 
redaction  in  the  paseous  state  in  the  presence  of  these 

metals,    they    acting    as    catalysts.       Less    favourable    still 

were  the  yields  with  galvanic  couples,  and   the  lowest 

yields  wee   obtained    with    metal    hydrides.      In   all   cases 


the  reduction  is  explained  as  being  due  to  the  activity 
of  occluded  hydrogen. 

The  above  given  practical  data  as  to  yields  of  stearic 
acid  by  A.  de  Hemptinne,  Petersen,  and  Bohringer, 
taken  in  conjunction  with  the  statements  to  be  made 
below,  do  not  bear  out  the  correctness  of  Fokin's  opinion 
that  electrolytic  reduction  processes  furnish  the  highest 
yields.  Fokin's  error  may  be  caused  through  his  taking 
the  rise  of  the  melting  point  alone  as  a  proof  of  the  pre- 
sence of  stearic  acid.  Experiments  which  I  have  carried 
out  several  years  ago  on  the  reduction  of  oleic  acid  by 
means  of  hydrogen  in  the  presence  of  catalysts  (Jahrbuch 
der  Chemie  XVI.,  1906,  400)  showed  that  even  by  small 
quantities  of  metal  soaps — the  last  traces  of  which  can  only 
be  removed  with  great  difficulty — the  melting  point  is 
affected  considerably.  Although  Fokin  distinctly  states 
that  the  presence  of  nickel  soap  caused  him  great  diffi- 
culties, so  that  he  must  have  been  well  acquainted  with 
this  source  of  error,  I  would  still  consider  that  his  state- 
ments must  be  accepted  with  reserve,  until  in  each  case 
stearic  acid  free  from  metal  has  been  isolated. 

The  classical  work  of  Sabatier  and  Senderens  on 
reduction  of  organic  substances  in  the  presence  of  finely 
divided  metals,  especially  of  finely  divided  nickel,  which 
has  proved  to  be  one  of  the  most  fruitful  methods  of  organic 
synthesis  discovered  during  the  last  decade,  was  destined 
to  create  a  new  epoch  also  in  the  solution  of  our  present 
problem.  Those  who  were  practically  interested  in  this 
subject  saw  at  once  that  here  there  had  been  brought 
into  light  an  entirely  new  principle,  an  entirely  new 
method  for  reaching  the  desired  end.  Very  shortly 
after  the  publication  of  Sabatier  and  Senderens'  earlier 
work,  and  based  upon  it,  a  patent  was  taken  out  by  the 
Herf order  Masehinenfett  &  Oelfabrik,  Le prince  and 
Sievecke,  for  the  conversion  of  unsaturated  fatty  acids  or 
their  glycer  ides  into  saturated  compounds  (Ger.Pat.  14 1,029). 

I  myself  had  already  undertaken  laboratory  experiments, 
on  the  lines  of  Sabatier  and  Senderens'  work,  but  I  could 
not  find  that  conversion  of  oleic  acid  into  stearic  acid 
had  taken  place  to  any  notable  extent.  In  the  light  of 
my  present  experience  I  can  only  account  for  my  failure 
at  that  time  by  assuming  that  the  conditions  under  which 
I  worked  precluded  the  formation  of  stearic  acid,  or  in 
more  modern  parlance  that  the  contact-mass  had  been 
"  poisoned."  * 

The  Herford  Works  took  out  a  patent  also  in  this 
country  (Eng.  Pat.  1515, 1903,  in  the  name  of  W.  Normann), 
under  the  same  title,  but  as  far  as  I  am  aware  no  stearic 
acid  has  been  made  by  this  process  on  a  commercial  scale. 

The  succession  of  those  wonderful  papers  which 
Sabatier  continued  to  publish  with  his  collaborators 
could  not  fail  to  rivet  the  attention  of  workers  in  this 
field  and  induce  them  to  renew  again  and  again  their 
attack  on  this  problem  by  his  method.  As  mentioned 
already  Fokin  only  partially  succeeded  in  converting 
unsaturated  fatty  acids  in  their  gaseous  state  into 
saturated  compounds.  Bedford  (Inaugural  Dissertation 
"  On  the  unsaturated  acids  of  linseed  oil  and  their  quanti- 
tative reduction  to  stearic  acid,"  Halle,  a.  S,  November, 
1906)  successfully  applied  Sabatier  and  Senderens'  method 
to  the  reduction  of  oleic  acid  to  stearic  acid,  of 
ethyl  erotonate  to  ethyl  butyrate,  and  of  ethyl  linolenate 
to  ethyl  stearate.  By  measuring  accurately  the  amount 
of   hydrogen    absorbed,    he   showed    that    the   reduction 

takes    place    quantitatively.       In    t lit'    ease     of     oleic     and 
crotonic   acids   the   "hydrogen    value,"   as    Bedford   pro- 
poses to  term   it,  came  very  near  the  theoretical  number. 
\     patent     l>\     Crosfield    and    Sons    and     K.     E.     .Market 

(Eng.  Pat.  13,042,  1907;  Fr.  Pat.  :!7S..v_'s)  claims  the 
application  of  Sabatier  and  Senderens'  method  to  the 
hardening  of  soap. 

During  the  last  month  there  appeared  in  print  the 
Pat.  Specif.  <>f  No.  2520,  1907,  of  Bedford  and  Williams  ;— 

"Improvements     in     and     relating     to     the     reduction     o 

organic  substances,"  in  which  is  described  amongst 
other  examples    the  reduction  of  linseed  oil  to  a  solid 

substance,  and  of  oleic  acid  to  stearic  acid   by  using  nickel 

a,s  a  contact  substance.      finally,  a  German  patent  ha 
been     applied     for     by     P.     Schwoerer     under     the     title 
•'  Apparatus  for  the  conversion   of  oleic  acid   into  stearic 
acid  by  the  contact   process." 
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I  myself  had  meanwhile  resumed  my  earlier  work  on 
tlu-  conversion  of  oleic  acid  and  by  a  system  ic  study  of 
ior's  reaction  (in  which  1  was  assisted  by  Dr.  11.  Pick), 
I  succeeded  in  converting  oleic  acid  into  stearic  acid,  with  a 
practically  theoretical  yield.  As  this  result  -is  of  technical 
importance,  it  will  be  understood  why  I  mu  t  exercise 
reserve  with  regard  to  publishing  details  of  my  method. 
and  I  will  frankly  acknowledge  that,  hut  for  the  appear- 
ance of  the  afore-mentioned  patents,  the  fact  that  my 
endeavours  have  been  successful  would  not  yet  have  been 
communicated  1  must  therefore  content  myself  with 
showing  samples  of  the  cnult  stearic  acid  1  obtain.  I 
should  mention  that  I  have  made  a  short  communication 
early  in  Februarv  in  the  manuscript  of  my  Annual  Report 
for  the  Jahrbuch  der  Cheinie.  This  will,  however,  not 
appear  in  print  before  June  or  July. 

The  near  future  must  show  whether  the  different 
attempts  I  have  enumerated  will  survive  the  refining 
fire  of  technical  application,  and  whether  we  shall 
he  ahle  to  say  that  this  most  fascinating  technical  problem 
in  the  fat  industry — as  I  ventured  to  term  it  eleven  years 
ago — has  been  solved.  But  may  the  outcome  of  com- 
mercial operations  be  success  or  failure,  the  fact  that 
oleic  acid  and  even  less  saturated  acids  can  be  converted 
quantitatively  into  saturated  acids  will  stand  out  for  ever 
as  no  mean  monument  to  the  work  of  Sabatier  and 
Senderens.  

FORTHCOMING    MEETING. 

The  following  papers  will  be  read  at  the  next  meeting 
of  the  London  Section,  on  Monday,  June  1st  : — 

(1)  The  "  Autolysator,"  an  apparatus  for  the  direct 
estimation  of  carbon  dioxide.  By  C.  A.  Keane,  M.Sc, 
Ph.D.,  and  H.  Burrows,  A.R.C.S.,  Ph.D. 

(2)  Explosives  and  the  building  of  explosive  factories. 
By  0.  Guttmann. 

(3)  Some  modern  chemical  plant.     By  0.  Guttmann. 


Manchester  Section. 


Meeting    held  at   Manchester  on  Friday,  April  3,    1908. 

MR.    R.    H.    CLAYTON    IN    THE    CHAIR. 

NEW  GAS  ANALYSIS  APPARATUS. 

MY    RAYMOND    ROSS,    F.I.C.,    AND    J.    P.    LEATHER. 

In  this  communication  the  authors  describe  an  appa- 
ratus for  accurate  gas  analysis,  which  they  have  designed, 
and  which  has  been  in  use  for  about  a  year.  The  appa- 
ratus consists  oi  a  measuring  bulb  surrounded  by  a  water 
jacket.  This  is  provided  with  a  three-way  stopcock  and 
connected  by  flexible  tubing  to  a  mercury  reservoir  and 
also  to  an  800  mm.  graduated  tube. 

The  measuring  bulb  communicates  with  eight  absorption 
pipettes  by  means  of  a  capillary  tube  provided  with 
specially  designed  stopcocks.  The  construction  of  these 
will  be  understood  by  reference  to  the  diagram. 


?'  The  method  of  working  is  as  follows  : — By  raising  the 
mercury  reservoir,  the  measuring  bulb  and  the  whole  of 
the  connections  are  filled  with  mercury,  which  is  allowed 
to  flow  through  each  stopcock  in  turn  till  the  small  glass 
cups  are  about  half  filled.  The  reservoir  ia  then  lowered 
till  the  mercury  falls  to  the  mark  on  the  measuring  bulb. 


The  barometric  pressure  is  now  read  off  in  millimetres, 
including  the  tension  of  aqueous  vapour,  sufficient  water 
for  this  purpose  being  introduced  with  the  mercury.  The 
barometer  tube  is  then  shut  off  and  the  measuring  bulb 

refilled  with  mercury,  and  the  gas  to  he  analysed  intro- 
duced into  the  bulb  and  brought  exactly  to  the  mark  at 
atmospheric  pressure.  To  introduce  the  gas  into  the 
required  absorption  pipette,  the  mercury  reservoir  is 
raised,  and  the  mercury  in  the  capillary  connection  tubes 
driven  forward  by  the  gas  into  the  cups  till  the  gas  just 
reaches  the  three-bored  stopcock.  The  small  stopcock  is 
then  closed.  The  absorbent  is  driven  up  by  means  of 
the  short  rubber  tube,  till  it  fills  the  bore  of  the  tap.  The 
stopcock  is  then  reversed  allowing  the  gas  to  enter  the 
pipette.  When  the  absorption  is  complete  the  process  is 
reversed,  and  the  gas  finally  swept  through  the  capillary 
tube  into  the  measuring  bulb  by  means  of  the  mercury 
from  the  cup.  The  mercury  is  again  brought  to  the  mark 
in  the  measuring  bulb,  connection  with  the  millimetre  tube 
having  been  re-established.  The  reading,  multiplied  by 
100  and  divided  by  the  first  ("barometric")  reading, 
gives  the  percentage  absorption.  The  pipettes  are  all 
filled  with  glass  beads,  and  hold  about  250  c.c.  of  absorbent. 
The  usual  absorbents  are  employed,  and  the  ammoniacal 
cuprous  chloride  solution  is  protected  from  oxidation  by 
bulbs  containing  water.  Explosions  are  carried  out  in 
the  measuring  bulb,  the  portion  of  the  gas  not  required  for 
explosion  being  passed  into  one  of  the  absorption  pipettes. 
The  whole  a  pparatus  is  about  50  inches  high,  and  for  con- 
venience of  working  is  mounted  on  a  stage  about  15  inches 
high.  In  the  authors'  hands  the  apparatus  has  been  found 
to  be  easy  of  manipulation  and  to  give  very  accurate 
results. 

Discussion. 

Dr.  G.  H.  Bailey  considered  the  apparatus  better  than 
any  other  of  the  Orsat  or  Hempel  type.  What. length  of 
time  was  occupied  in  completely  expelling  air  from  the 
bulbs  and  capillary  tubes  as  described  ?  He  hoped  the 
authors  would  say  how  they  had  fared  with  vaseline  and 
mercury  in  the  absorption  tubes  containig  caustic  potash. 

Dr.  G.  J.  Fowler  asked  if,  with  a  maximum  volume  of 
150  c.c,  the  apparatus  would  not  come  under  the  same 
criticism  as  a  similar  apparatus  he  had  described  some 
time  ago  for  analysing  gases  from  sewage,  which  was 
arranged  to  permit  of  explosions  being  made  over  mercury 
in  the  measuring  pipette,  but  which  was  not  capable  of  the 
same  degree  of  fineness  as  the  author's  apparatus  with 
regard  to  adjusting  the  mercury.  Had  any  difficulty  been 
found  in  obtaining  complete  explosions  with  small  per- 
centages of  methane  ;  or,  on  the  other  hand,  with  a  gas 
containing  a  large  percentage  of  combustible  constituents, 
could  the  volume  be  reduced  considerably  ?  Could  the 
apparatus  described  be  conveniently  used  for  gases  boiled 
off  from  fermenting  solutions  ?  He  could  not  see  how  the 
apparatus  would  lend  itself  to  this  particular  kind  of  work. 

Mr.  Ross,  in  reply  to  Dr.  Fowler,  said  that  the  apparatus 
was  ver\' suitable  for  boiled  out  gases.  Whatever  amount 
was  taken,  it  was  brought  to  constant  volume.  If 
desired  to  explode  it,  air  or  oxygen  could  be  used,  constant 
volume  re-established,  and  the  amount  taken  read  off. 
The  experimental  error  was  slightly  over  0T  per  cent. 
The  use  of  fresh  solutions,  as  recommended  by  Professor 
Bone,  was  a  decided  disadvantage  :  all  gases  were  some- 
what soluble  in  any  solution,  and  accurate  results  could 
only  be  obtained  after  several  analyses  had  been  made 
with  the  same  solvents.  In  reply  to  Dr.  Bailey,  a  com- 
plete analysis  could  be  carried  out  in  about  an  hour.  The 
taps  were  greased  with  an  emulsion  of  vaseline  and  mercury 
which  acted  very  well. 


New  England  Section. 

Meeting  held  at  Boston,  Mass.,  on  Friday,  April  3rd,  1908- 

MR.    F.    E.    ATTEAUX    IN    THE    CHAIR. 

Dr.   M.   J.   Langdon  gave  a  lecture  on   "  Old  Style 
Calico  Printing." 
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Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  :— 

English.— Set.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 

United  States.— Is.  each,  to  the  Secretary  of  the  Society. 

French. — 1  fr.  25  c.  each,  to  Berlin  et  Cie.,  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Towers  and  other  apparatus  used  for  the  absorption,  elimina- 
tion, or  condensation  of  chemical  vapours.  The  Mayor, 
Aldermen  and  Citizens  of  Bradford,  W.  Wyld,  Frizing- 
hall,  and  S.  W.  Shepherd,  Shipley.  Eng.  Pat.  8317, 
April  10,   1907. 

The  claim  is  for  the  use  of  bricks  or  blocks  of  different 
widths  to  form  the  lining  of  the  tower,  so  as  to  leave 
ledges  on  which  rest  the  ends  of  the  strips  of  glass  or 
other  substance  which  form  the  packing  material.  The 
layers  of  strips  are  arranged  alternately  at  right  angles 
and  are  spaced  apart  by  "  distance-pieces." — W.  H.  C. 

Atomising  apparatus.     J.  Mecredy  and  D.  M.  A.  G.  Hawes, 
London.     Eng.  Pat.  8862,  April  16,  1907. 


r  &  & 


The  oil  is  supplied  under  pressure  to  the  central  tube,  a, 
which  is  surrounded  by  the  air-tube  or  chamber,  b.  The 
end  of  the  tube,  a,  is  provided  with  an  adjustable  screw- 
cap,  d,  a  perforated  plug,  /,  a  nipple,  g,  and  a  removable 
disc,  *.  The  outer  air-tube,  6,  has  an  adjustable  screwed 
cap,  c,  fitted  upon  the  end.  The  liquid  to  be  atomised 
passes  Jong  the  tube,  a,  through  the  plug,  /.  which  is 
either  perforated,  or  has  the  thread  scored  with  cross 
cuts  for  thai  purpose,  to  the  passages,  j,  and  issues  as 
B  (me  Stream  from  tlic-  narrow  annular  opening  between 
the  nipple,  g,  and  the  disc,  /.-.  The  air,  also  under  pressure 
pa  '  from  '"•  through  the  passages,  n,  q,  and  issues 
through  the  narrow  annular  opening,  I.-  W.  H.c. 

Mixtun   of  substances  of  different  nature  and  dimensions 
and  in  any  number;     Process  and  apparatus  a/loiriia/ 

of  obtaining  an  intimate .     E.   Dor- Debit  tie,   Dor- 

plein,    Holland.     Eng.    Pat.    24,958,    Nov.    11,    1907. 
Under  [nt.  Conv.,   Nor.   L9,   1906. 

'I'm:  Bubstances  to  be  mixed  are  introduced  by  a  screw- 
conveyor  into  the  upper  .aids  ,,t  ,,  number  of  vertical 
compartment!  which  form  one  section  of  the  apparatus. 
When  filled,  horizontal  layers  are  talien  from  the  lower 


ends  of  the  vertical  compartments  and  delivered  to  a 
screw-conveyor,  which  delivers  them  to  an  elevator,  that 
lifts  and  delivers  them  to  a  second  screw-conveyor  placed 
above  a  second  set  of  similar  vertical  compartments. 
When  the  whole  has  been  transferred  to  the  second 
section  of  the  apparatus,  horizontal  layers  are  again  taken 
from  the  bottom  and  returned  in  a  similar  manner  to  the 
first  section.  The  operations  are  repeated  until  the 
desired  degree  of  admixture  is  attained. — W.  H.  C. 


Vaporisers  [evaporators]  for  mineral-containing  liquids. 
H.  Fairbrother,  London.  From  G.  Sauerbrey,  Mas- 
chinenfabr.  Akt.  ges.  Stassfurt,  Germany.  Eng.  Pat. 
501,  Jan.  8,  1908. 


The   liquid-containing   portion   of   the   vaporiser,    r.    is 

divided.  b\  the  partition,  6,  which  may  be  of  any  suitable 
shape,   into   two  parts  which  communicate   below  only. 

The     tubular    beaters,   h .    ft,     are    outside    the    vessel.    V, 

and  communicate  with  it  by  the  pipes  and  taps,  i,  I.  a, 

!/.  /.  d.  The  heated  liquor  enters  the  vaporiser,  r.  from 
the  heaters,  ft,  by  the  pipes,  a,  gives  oil  vapour  and  sinks 
slowly   in    the   inner  space,   b,  depositing   the  solids,  which 

collect  in  the  cone,  /.-,  from  which  they  are  from  time 
to  time  removed.  The  liquor  freed  from  solids,  returns 
by  the  annular  space,  c,  and  the  tubes,  </.  to  the  heaters,  ft. 

The    deposited     solids    are     not     carried     into    the  heaters, 

which  are  consequently   less  quickly  encrusted,  and  any 

one   of   the    healers.    . .  i    which    (here    may    be   several,    can 

be  isolated  i>\  closing  the  taps.  /.  /.  and  cleaned,  without 

interrupting    the    working    of    the    apparatus.       W.   B.C. 


^     •  -WV11.,  Xo.  LO.] 
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urn  evaporating  apparatus.     F.  H.  Fouehe.     Fr.  Pat. 
184,966,   Deo.  5,  1907. 

The  apparatus  consists  of  a  casing  surmounted  by  an 
apper  chamber  which  may  be  jacket  tod.  The  heating 
equipment    may   be   bodily   withdrawn   horizontally   from 

the  casing  to  facilitate  cleaning. — J.  \Y.  H. 

Wittering,  ami  apparatus  tor  the  same.  B.  M.  Jager, 
Birkenhead.  Eng.  Rat.  216$  Jan.  30,  1908.  Addition 
to  Eng.  Rat.  20,677,  Sept.  17.  1907  (this  J.,  190S.  437). 

The  claim  is  for  a  method  of  improving  the  working  of 
the  filter  by  maintaining  the  liquid  above  the  filter-bed 
at  such  a  constant  level  that  the  pressure  of  the  liquid 
upon  the  surface  of  the  lilter-bed  is  less  than  the  pressure 
•due  to  the  height  of  the  surface  of  the  liquid  above  the 
bottom  of  the  falter.  This  is  effected  either  by  throttling 
the  exit,  or  by  raising  the  end  of  the  exit  pipe. — W.  H.  C. 

Filter.     E.    J.    Sweetland,    Goldfield,    Nev.     U.S.    Pat. 
885,398,  April  21,   1908. 


Separating    solids    from    liquids;      Apparatus    for    and 

process  of .     E.  \V.  Deming,  New  York.     U.S.Pats. 

885,400  and  885,451,  April  21,  1908. 


The  filter  is  similar  to  an  ordinary  filter-press,  with  the 
exception  that  the  lower  portions  of  the  frames  are  of 
different  lengths,  so  that  when  they  are  assembled,  one 
or  more  hopper-shaped  compartments  are  formed  as 
shown  in  the  figure. — W.  H.  C. 

Filter  with  filtering  medium  of  progressively  decreasing 
porosifu.  C.  Cuau.  Addition,  dated  Nov.  28,  1907, 
to  Fr.  Pat.  372.281,  Dec.  5,  1906  (this  J.,  1907,  599). 

The  filtering  mass  is  disposed  in  a  column  of  two  parts, 
the  upper  being  finely  divided,  and  acting  as  a  preliminary 
filter.  The  liquid  to  be  filtered  is  received  by  a  vessel 
above,  to  ensure  a  constant  h'ead. — J.  W.  H. 

Filtration  ;     Treatment   of   wood   fibre   for   use   in . 

H.  Ruthenberg.     Fr.  Pat.  385,035,  Dec.  14,  1907. 

Wood  fibre  (wool)  to  be  used  for  filtration  purposes  is 
previously  treated  with  a  (preferably  hot)  solution  of 
potassium  permanganate,  with  or  without  the  addition 
of  an  acid. — J.  AY.  H. 

Purifying  vapour?  and  gases.  J.  A.  Serrell,  Bayonne, 
X.J..  Assignor  to  Warren  Webster  and  Co.,  New  Jersey. 
U.S.  Pat.  885,185,  April  21,  1908. 

The  gases  are  passed  through  a  chamber  or  casing  where 
they  are  first  washed  by  a  shower  or  spray  of  liquid. 
They  then  pass  on  to  the  second  portion  of  the  chamber, 
where  they  are  compelled  to  pass  over  a  number  of 
inclined  baffles,  in  order  to  eliminate  the  liquid,  which 
collects  in  a  well  in  the  bottom  of  the  chamber  and  escapes 
through  a  trap. — W.  H.  C. 


The  liquid,  holding  the  solid  matter  in  suspension,  enters 
the  apparatus  by  the  pipe,  15,  and  passes  through  the 
heat-interchanger,  into  the  boiler,  1,  where  it  is  agitated 
and  heated  to  the  requisite  temperature.  From  1,  the 
mixture  passes  by  the  pipes,  20,  12,  to  the  outer  space 
of  the  closed  settler,  3.  The  mixture  sinks  slowly  down 
through  the  space  between  the  cone,  11,  and  the  shell 
of  the  vessel,  3,  and  up  within  the  cone,  11,  depositing 
the  solids,  which  collect  in  the  lower  cone,  5.  The  hot, 
clear  liquid  leaves  the  settler  by  the  pipe,  14,  and  returns 
to  the  heat-  interchanger,  where  it  parts  with  its  heat 
to  the  inflowing  mixture. — W.  H.  C. 


Vacuum  ;    Arrangement  for  producing  a 

Fr.  Pat.  384,531,  Feb.   6,  1907. 


A.  Tassel. 


Steam,  or  compressed  air  or  gas,  is  admitted  into  the 
chamber,  A,  by  the  pipe,  B,  and  issues  into  the  chamber, 
A1,  from  the  tubes,  a,  fixed  in  the  plate,  C,  with  their 
upper  ends  considerably  below  the  open  top  of  A1.  The 
issuing  steam  or  gas  produces  a  rarefaction  in  the  lower 
part  of  A1,  and  induces  a  current  of  air  through  the  tube, 
B1,  which  is  connected  to  the  vessel  within  which  it  is 
desired  to  produce  a  vacuum. — W.  H.  C. 


Drying  apparatus.     L.  Mourgeon,  Assignor  to  A.  Huillard, 
Suresnes,  France.     U.S.  Pat.  885,360,  April  21,  1908. 

Addition  of  Aug.  10,  1906,  to  Fr.  Pat.  318,562  of  1902  ; 
this  J.,  1907,  81.— T.  F.  B. 


Distillation   and    rectification  ;     "  Toothed  "    columns   for 
.     F.  Pampe.     Fr.  Pat.  384,775,  Nov.  29,  1907. 

In   order  to   improve   the   rectification   and   distillation, 
the  exterior  annular  portions  of  the  concave  or  convex 
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plates  are  perforated,  so  that  the  spray  of  liquid  may- 
be traversed  both  horizontally  and  vertically  by  the 
ascending  vapour. — W.  H.  C. 

Column  apparatus  for  distillation  and  absorption.  K. 
Kubierschky.  Fr.  Pat.  384,982,  Dec.  12,  1907.  Under 
Int.  Conv.,  Dec.  12,  1906. 

The  column  is  divided  into  a  number  of  bell-sealed 
compartments,  each  being  provided  with  a  number  of 
perforated  plates.  The  lower  part  of  each  compartment 
communicates  by  a  pipe  with  the  upper  part  of  the 
compartment  immediately  over  it. — J.  W.  H. 


Non-aqueous    mixtures ;      Preparation    of .     E.    G. 

Acheson.     Fr.  Pat,  384,698,  Dec.  5,   1907. 

A  mixture  of  a  non-aqueous  liquid  and  an  amorphous 
solid  may  be  made  by  first  "  de-flocculating  "  the  amor- 
phous substance  by  a  de-flocculating  agent  in  aqueous 
solution  and  afterwards  displacing  the  water  by  mixture 
with  the  non-aqueous  liquid.  In  the  case  of  graphite, 
a  paste  is  made  by  mixing  it  with  a  de-flocculating  agent 
(such  as  tannin  or  gallotannic  acid  in  water),  which  is 
afterwards  triturated  with  oil.  An  oil  is  thus  obtained 
carrying  graphite  in  permanent  suspension. — J.  W.  H. 


Concentration  of  solutions  and  recovery  of  volatile  solvents. 
D.  Dubois.     Fr.  Pat.  384,907,  Dec.  11,  1907. 

The  claim  is  for  the  application  of  the  multiple-effect 
system  to  the  distillation  and  evaporation  of  volatile 
solvents  such  as  carbon  bisulphide,  benzene,  ether,  etc., 
employed  in  the  extraction  of  sulphur,  fats,  oils,  and  other 
bodies  soluble  in  such  solvents. — W.  H.  C. 


II.— FUEL,    GAS,    AND    LIGHT. 


Gases  ;    Combustion  of ,  by  incandescence,  in  presence 

of  oxidisable  and  of  incombustible  substances.     J.  Meunier. 
Compt.  rend.,  1908,  146,  757—758. 

Incandescent  substances  localise  combustion  on  their 
surfaces :  to  this  property  is  due  their  behaviour  in 
explosive  gases,  and  the  phenomenon  of  combustion 
without  flame.  The  phenomena  exhibited  are  different, 
according  as  the  incandescent  substance  is  combustible 
or  not.  At  the  ordinary  temperature,  no  attraction 
occurs  between  the  molecules  of  the  two  substances 
which  at  a  higher  temperature  would  be  concerned  in 
a  combustion,  but  at  the  temperature  of  ignition,  such 
attraction  does  exist.  This  chemical  attraction  is,  how- 
ever, accompanied  by  a  physical  attraction  or  attraction 
at  a  distance,  for  only  in  this  way  can  the  combustion 
of  a  solid  substance  in  a  gas  be  explained.  A  steel  wire, 
for  example,,  can  be  burnt  at  a  red  heat  in  an  explosive 
mixture  of  methane  and  air  without  exploding  the  mixture; 
half  of  the  oxygen  can  be  thus  removed  in  a  few  seconds, 
during  which  time  it  cannot  be  supposed  that  the  opera- 
tion of  diffusion  and  convection  currents  would  have 
brought  the  whole  of  this  oxygen  into  contact  with  the 
wire.  As  a  rule,  metals  in  the  form  of  gauze  or  perforated 
discs,  heated  and  then  exposed  to  an  inflammable  gaseous 
mixture,  will  not  remain  incandescent,  though  platinum 
possesses  this  property  ;  but  many  metallic  oxides  possess 
the  property  in  a  high  degree.  The  most  simple  experi- 
ment   in   this  line,   is  to  bring  the  skeleton  of  the  ash  of  a 

partly   burnt   match    near   a    candle-flame.     It   becomes 

visibly  incand6B0ent  at  4  mm.  distance,  and  at    I  or  2  mm. 

its  incandescence  is  so  bright  as  to  cause  the  Same  to 
appear  pah;  by  comparison.  The  intensity  of  the  incan- 
descence  depends    not    only   on    the    nature   of    the    inean- 

ili  'Mit  substance,  hut  also  on  the  composition  <>f  the 
inflammable  gaseous  mixture. — J.  T.  1). 


Combustion  without  flame  and  its  application  to  lighting 
hi/  lite  incandescent  mantle.  J.  Meunier.  Compt.  rend., 
1908,  145,  864—866. 

In  order  to  explain  the  fact  that  an  incandescent  body, 
such  as  a  gas  mantle,  is  at  a  higher  temperature  than  the 
surrounding  flame,  the  author  supposes  that  oxygen  is 
energetically  attracted  to  the  body,  which,  therefore, 
becomes  the  seat  of  local  combustion  in  almost  pure 
oxygen.  Each  particle  of  carbon,  for  instance,  in  an 
ordinary  luminous  gas  flame  may  be  looked  upon  as 
becoming  a  centre  of  combustion,  by  surrounding  itself 
with  an  atmosphere  of  oxygen.  Combustion  by  incan- 
descence lowers  considerably  the  inferior  limit  of  in- 
flammability of  a  gas,  for  it  is  found  that  when  a  feebly 
incandescent  Auer  mantle  is  exposed  to  a  jet  of  air, 
containing  only  5  per  cent,  of  coal  gas  (10  per  cent,  is 
the  inferior  limit  of  inflammability),  there  is  a  marked 
increase  of  incandescence,  although  a  jet  of  pure  air 
produces,  on  the  contrary,  a  dark  band  on  the  part  of 
the  mantle  affected  by  it, — F.  Sodn. 

Coal  exported  in  1907.     J.  Gas  Lighting,  1908,  May  12, 
369.     [T.R.] 

The  following  are  particulars  as  to  the  total  quantity 
of  coal  exported  from  the  United  Kingdom  in  1907, 
including  the  estimated  coal  equivalent  of  coke  and 
patent  fuel  :— Coal,  63,600,947  tons  ;  coke,  981,418  tons  ; 
coal  equivalent  of  coke,  1,635,697  tons  ;  patent  fuel, 
1,480,893  tons  ;  coal  contained  in  patent  fuel,  1,332,804 
tons  ;  coal  shipped  for  the  bunkers  of  steamers  engaged 
in  foreign  trade,  18.618,828  tons  ;  total  coal  shipped 
(Nos.  1,  3,  5,  and  6),  85,188,276  tons.  The  figures  for 
coal  equivalent  of  coke  have  been  computed  on  the 
assumption  that  for  every  60  tons  of  coke  exported, 
100  tons  of  coal  were  consumed  in  its  manufacture. 
In  the  case  of  coal  in  patent  fuel,  the  patent  fuel  exported 
had  been  assumed  to  contain  90  per  cent,  of  coal  ;  the 
remaining  10  per  cent,  consisting  mainly  of  pitch.  The 
estimates  as  to  the  coal  equivalent  of  the  coke  exported 
and  the  coal  contained  in  patent  fuel  had  been  made 
on  the  basis  adopted  by  the  Royal  Commission  on  Coal 
Supplies  in  their  final  report. 

Calcium    carbide    manufacture  ■  in    France.     Times    Eng. 
Suppl.,  13  May,  1908.     [T.R.] 

Numerous  factories  in  France  are  engaged  in  the  pro- 
duction of  calcium  carbide  by  hydro-electric  agency. 
The  Bullier  patents  for  the  manufacture  of  this  substance 
have  been  legally  pronounced  to  be  the  only  ones  valid. 
These  patents  will  expire,  however,  on  February  9,  1909, 
and  thenceforth  the  French  electro-chemical  preparations 
will  be  no  longer  protected  against  foreign  products, 
which  can  be  manufactured  at  a  much  lower  rate  in 
countries  where  hydro-electric  energy  is  relatively  cheap. 
The  French  industry  is  thus  exposed  to  serious  menace, 
and  Mr.  Guillain,  the  president  of  the  Union  of  Electrical 
Syndicates,  recently  called  the  attention  of  M  Cruppi, 
the  Minister  of  Commerce,  to  the  matter.  The  Minister 
replied  that  a  good  case  had  been  made  out  for  affording 
protection  to  the  native  manufacture  of  calcium  carbide 
by  the  imposition  of  a  suitable  duty  on  imports. 


Patents. 


Liquid  fuel  ;     Muni' fact  it  re  of .      R.  Hense. 

384,946,  Oct.  26,   L907. 


Fr.  Pat, 


A  LIQUID  fuel  suitable  for  internal  combustion  motors  is 
obtained  by  distilling  a  mixture  of  hydrocarbons  "t 
differenl    volatility,  an  oxidizing  agent,  a   resin  or  gum, 

an   alkali,   and   an   aqueous   solution   of  a    eoiixenicnt    salt. 

An  example  of  the  method  is  given  :     Kerosene  loo  parts. 

benzene   20   parts,   and   canst  ie    potash    A    pail,   are   mixed 

in  one  vessel  ;  •">  parts  of  resin  dissolved  in  ■">  parts  oi 
benzol,  I  part  of  picric  acid  dissolved  in  1  part  of  bensol, 
and  1  part  of  sulphuric  acid, are  mixed  in  a  second  vessel 
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and  added  to  the  first  ;  the  whole  is  stirred  up  with  a 
solution  of  i  part  of  magnesium  sulphate  in  SO  parts 
of  water,  amy]  acetate  being  also  added  if  desired.  After 
the  separation  of  the  water,  the  mixture  is  distilled, 
the  portion  coming  over  below  200^  C.  being  the  liquid 
fuel  claimed. — J.  W.  H. 

Combustible  mixture*  ;    Process  for  facilitating  the  ignition 

.     G.    F.    Jaubert,    Paris.     Eng.    Pat.    21,105, 

Sept.  23,  1907.     Under  Int.  Conv.,  Sept.  24.  1906. 

The  method  consists  in  dividing  the  charge  of  combustible 
substance  into  fractions,  insulated  from  each  other  if 
desired,  and  in  kindling  each  of  them  simultaneously 
impropriate  means,  with  the  object  of  reducing  the 
time  required  for  igniting  the  total  charge  by  rapidly 
raising  the  entire  mass  to  a  high  temperature.  By  this 
means,  products  or  powders,  the  combustion  of  which 
proceeds  slowly  can  be  used,  and  thereby  the  danger 
of  explosion  is  reduced.  In  carrying  out  the  process,  each 
of  the  partial  charges  is  formed  by  a  cartridge  comprising 
a  metallic  or  refractory  casing,  solid'  or  perforated,  con- 
taining the  combustible  charge  in  the  form  of  powder 
or  of  compressed  cakes  of  any  convenient  shape.  The 
invention  is  also  applicable  for  heating  air  or  gases  supplied 
to  engines.  Reference  is  directed  to  Eng.  Pats.  20,894 
and  20,895  of  1896  (this  J  ,  1897,  720).— R.  L. 

Filtering  smoke  gases  or  products  of  combustion  ;    Method 

of .     W.  F.  L.  Beth,  Lubeek,  Germany.     Eng.  Pat, 

25.644,  Nov.  19,  1907.  Under  Int.  Conv.,  Nov.  20, 
1906. 

See  Fr.  Pat.  384,120  of  1907  ;  this  J.,  1908,  396.— T.  F.  B. 

Coke   ovens  ;     Horizontal with   vertical  flues.        G. 

Wolters.     Fr.  Pat.  384,841,  Dec.  9,  1907. 

In  regenerative  horizontal  coking  ovens  with  vertical 
flues,  the  latter  are  arranged  in  the  walls  in  groups. 

—J.  W.  H. 

Producer-gas  generators.     G.  F.  Chutter,  Kettering.     Eng. 
Pat.  8512,  April  12,  1907. 

The  generator,  which  is  suitable  for  producing  "  clean  " 
gas  from  bituminous  coal,  comprises  a  vertical  brick-lined 
casing  having  a  complete  ring  of  inlets  for  air  and  steam 
at  about  the  middle  of  its  height.  The  function  of  the 
upper  part  of  the  producer  is  to  convert  the  fuel  into 
coke  ;  the  air  and  steam  are  drawn  downwards  through 
the  coke  in  the  lower  part  of  the  producer  by  the  suction 
of  an  engine  or  otherwise,  the  gas  leaving  the  producer 
through  an  outlet  arranged  below  a  horizontal  grate 
on  which  the  fuel  column  rests.  The  gas,  soot,  tar,  etc., 
formed  in  the  upper  part  of  the  producer  is  allowed  to 
escape,  or  may  be  used  for  heating  purposes. — A.  T.  L.  |jj 

Fuel  and  gas-manufacture  ;     Treatment  of  coal  for . 

J.  Jowett,  Bolton-le-Sands.  Eng.  Pat.  14,893,  June  29, 
1907. 

Small  quantities  of  potassium  chlorate,  saltpetre,  and 
potassium  permanganate  are  mixed  with  the  charge  of 
coal  in  a  gas-making  retort,  in  order  to  improve  the 
quality  of  the  coke.  The  proportions  used  per  ton  of 
coal,  are  : — Potassium  chlorate,  14 — 24  oz.,  saltpetre, 
6 — 12  oz.,  and  potassium  permanganate,   \ — J  oz. 

—A.  T.  L. 

Lighting  gas  ;    Process  and  apparatus  for  the  production 

of   .     E.    U.    G.    Ernst,    Copenhagen.     Eng.    Pat. 

17,991,  Aug.  7,  1907.     Under  Int.  Conv.,  Aug.  8,  1906. 

Fr.  Pat.  380,597  of  1907  ;  this  J.,  1908,  15.— T.  F.  B. 

Water-gas  apparatus.  J.  M.  Rusby,  Philadelphia.  Eng. 
Pat.  28,181,  Dec.  21,  1907.  Under  Int.  Conv.,  Jan.  31, 
1907. 

The  air  supply  during  the  "  blow  "  to  a  water-gas  generator. 
is  so  controlled  by  suitable  connections  and  pressure 
gauges  of  the  "  Venturi  "  type,  that  it  is  possible  to 
introduce  a  definite  volume  of  air  during  one  period  of 
blowing  up,  regardless  of  the  state  of  the  fire  or  other 
conditions.  By  this  means  the  quantity  and  quality 
ofjthe  gas  is  said  to  be  kept  uniform. — R.  L. 


Gas  ;     Process  of  making .     A.  M.  Gow,  Edgewood 

Park,  Pa.,  Assignor  to  The  Westinghouse  Machine  Co. 
U.S.  Pat.  SS4.655,  April  14,  1908. 
A  body  of  fuel  is  maintained  at  a  higher  temperature 
in  its  exterior  portion  than  in  its  interior  portion,  by 
delivering  to  the  exterior  portion,  from  a  number  of 
points  located  around  it,  a  blast  of  air,  thus  raising  the 
outer  body  of  fuel  to  incandescence.  The  hot  products 
of  combustion  are  utilised  by  absorbing  the  sensible 
heat  in  a  regenerative  chamber,  for  the  production  of 
steam.  Fresh  fuel  is  forced  into  the  interior  portion  of 
the  fuel, the  heatjof  the  surrounding  incandescent  material 
bringing  about  the  destructive  distillation  of  the  fresh 
tuel-.^Superheated  steam  is  introduced  into  the  central 
portion  of  the  fresh  fuel,  and  caused  to  pass,  first  through 
the  latter  and  then  through  the  heated  external  portion 
of  the  fuel  bed.— B.  N. 

Gas  from  alcohol  ;     Producing ,  and  compound  to  be 

:ased  in  the  manufacture  of  the  same.  W.  T.  Solomon, 
\ssignor  to  R.  C.  Hall,  Pittsburg,  Pa.  U.S.  Pats. 
""885,095  and  885,096,  April  21,  1908. 
(1).  A  mixture  of  air  and  alcohol  vapour  is  passed  over, 
or  through  an  oxidising  agent  composed  of  a  mixture 
of  nitric  and  sulphuric  acids  with  benzene  and  alcohol, 
in  order  to  produce  a  "fixed  gas."  (2).  The  claim  is 
for  the  oxidising  mixture  described  in  U.S.  Pat. 
885,095.— W.  H.  C. 

Gas  ;     Apparatus  for  the  manufacture  of .     H.   W. 

Wbodall,  Wimborne,  and  A.  M.  Duckham,  Parkstone. 

Assignors  to  Isbell-Porter  Co.,  New  York.     U.S.  Pat. 

885,308,  April  21,  1908. 
See  Eng.  Pat.  16,497  of  1903  ;  this  J.,  1904,  744.— T.  F.  B. 

Producer  gas  ;    Process  of  making .     F.  Jahns,  Von 

der  Heydt,  Germany.  U.S.  Pat.  885,480,  April  21,  1908. 
See  Addition  of  March  9, 1905,  to  Fr.  Pat.  327,214  of  1902  ; 
this  J.,  1905,  961.— T.  F.  B. 

Gas  ;    Manufacture  of  lighting .     H.  Ries.     Fr.  Pat. 

384,578,  Dec.  2,  1907.  Under  Int.  Conv.,  Feb.  11,  1907. 
In-  the  manufacture  of  coal  gas,  the  product  first  given 
off  is  rich  in  light  hydrocarbons  which  may  be  partly 
decomposed  through  contact  with  the  hot  retort.  The 
poor  gas  given  off  by  a  retort  in  the  later  stages  of  the 
distillation  are  made  to  pass  through  a  retort  in  the  early 
stages.  In  this  way,  the  rich  gas  is  diluted  and  removed 
from  the  retort  as  rapidly  as  possible,  and  the  average 
quality  of  the  gas  improved. — J.  W.  H. 

Ammonia  ;     Washing  out from  coal  gases  and  the 

like.  W.  Feld,  Zehlendorf,  Germany.  Eng.  Pat. 
27,567,  Dec.  13,  1907.  Under  Int.  Conv.,  May  29,  1907. 
In  extracting  the  ammonia  from  coal  gas  by  means  of 
acids  or  salt  solutions,  it  is  important  to  prevent  the 
excessive  dilution  of  the  washing  fluid  by  the  steam 
contained  in  the  hot  gases.  This  is  effected  by  mixing 
with  the  gases  to  be  treated,  a  quantity  of  gas  from  which 
the  moisture  has  already  been  removed  in  order  to  lower 
the  "'  dew  point,"  i.e.,  the  temperature  at  which  water 
vapour — or  tar  vapour,  as  the  case  may  be — is  condensed. 
The  gas  of  lower  dew  point  may  be  mixed  with  the  crude 
gases  in  such  proportion  that  is  possible  to  extract  the 
ammonia  before  condensing  tar  and  water  vapour.  Or, 
the  gases  may  be  diluted  after  separation  of  the  vapours 
which  condense  above  the  dew  point  of  the  gases  as 
regards  water.  As  diluent  gases  those  already  purified 
and  deprived  by  cooling  of  the  greater  part  of  water  and 
tarry  matter  are  used.  After  the  washing  out  of  the 
ammonia,  the  gases  are  cooled  for  the  purpose  of  separating 
water  and  tar  products.  The  latter  may  be  separated 
into  fractions  by  effecting  the  cooling  in  consecutive 
stages. — R.  L. 

Metallic  incandescence  bodies  adapted  for  electric  incan- 
descence lamps  ;   Manufacture  of .     Deutsch.    Gas- 

gluhlicht  A.-G.,  Berlin.  Eng.  Pat.  8563,  April  12,  1907. 
Under  Int.  Conv.,  Aug.  30,  1906. 

Sex  Fr.  Pat.  375,133  of  1907  ;  this  J.,  1907,  863.— T.  F.  B. 
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Plastic  mass  from  tungsten  compounds  [for  incandescence 

filaments];      Manufacture    of    a .     Siemens    und 

Halske  A.-G.,  Berlin.     Eng.  Pat.  16,489,  July  18,  1907. 
Under  Int.  Conv.,  July  21,  1906. 

See  Fr.  Pat.  378,743  of  1907  ;  this  J.,  1907,  1192.— T.  F.  B. 


Refractory  metallic  electrical  conductors  for  incandescent 
electric  lamps.  The  British  Thomson-Houston  Co.,  Ltd., 
London.  From  General  Electric  Co.,  Shenectady, 
U.S.A.     Eng.  Pat.  16,530,  July  18,  1907. 

The  invention  consists  in  the  manipulation  of  conductors 
of  tungsten  or  molybdenum  in  the  open  air  at  a  tem- 
perature below  visible  redness,  and  below  the  temperature 
at  which  the  metal  oxidises  in  air,  the  metal  becoming 
ductile  under  these  conditions  and  capable  of  receiving 
a  permanent  "  set."  The  metal  must  first  be  obtained 
in  a  coherent  condition,  a  suitable  method  being  to  dissolve 
powdered  tungsten  in  a  mercury-cadmium  amalgam,  fcrm 
the  plastic  mass  into  wire  and  drive  off  the  mercury  and 
cadmium  by  heat.  Several  applications  of  the  invention 
are  described.  A  spiral  filament  may  be  formed  by 
winding  a  tungsten  wire  on  a  heated  mandrel  ;  a  filament 
may  be  shaped  by  pressing  the  wire  between  heated  metal 
blocks  ;  a  tungsten  rod  may  be  rolled  into  wire  by  means 
of  hot  grooved  steel  rolls,  and  the  wire  may  be  drawn 
through  heated  diamond  dies,  all  these  operations  being 
carried  on  in  contact  with  the  atmosphere.  The  joints 
between  the  leading-in  wires  and  the  filament  may  be 
formed  by  pressing  the  parts  together  with  heated  pincers. 

[Incandescent  electric  lamps,  etc.]  Electric  conductors  ; 
Melting  or  fusing  glass  or  like  vitreous  material  around 

and  on  to .     C.  0.  Bastian,  G.  Calvert,  and  J.  H. 

Sanders,  London.     Eng.  Pat.  16,736,  July  22,  1907. 

The  invention  constitutes  an  improvement  on  Eng.  Pats. 
22,911  and  22,911a  of  1906.  Its  object  is  to  enable 
common  metals,  e.g.,  copper,  to  be  sealed  through  glass, 
and  used  as  electric  conductors.  For  this  purpose  the 
metal  should  have  a  surface  as  great  as  possible  for  a 
given  cross-section,  i.e.,  it  should  be  used  in  the  form  of 
ribbon  or  of  flattened  wire.  At  the  point  where  it  is  to 
be  sealed  through  the  glass,  the  metal  is  surrounded 
by  an  envelope  of  a  suitable  fiux  fitting  as  closely  as 
possible.  This  envelope  is  fused  on  to  the  metal  by 
drawing  the  latter  through  two  converging  blow-pipe 
flames  at  the  point  where  the  flames  meet.  During  this 
process,  the  envelope  is  pressed  by  pincers  on  to  the 
metal  at  the  end  remote  from  the  flame,  the  pincers 
being  slipped  away  as  this  end  approaches  the  flame. 
The  coated  metal  is  afterwardsRsealedfcinto  the  glass 
as  usual. — A.  G.  L. 

Sulphates  of  iron  and  zinc,  and  by-products  [hydrogen,  etc.]. 
Fr.  Pat.  384,904.     See  VII. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR    PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

Patents. 

Gray  acetate  of  lime  and  wood-alcohol  ;     Process  for  the 

manufacture   of .     H.    B.    Schmidt,     Assignor    to 

Joslin,  Schmidt  and  Co.,  Cincinnati"  Ohio.§*U.S.  Pat. 
885,183,  April  21,  1908. 

Cur  in-,  pyroligneous  liquor  is  distilled  andfj  I  lie',  \  a  pours 
are  passed  firal  through  a  solution  of  lime  which  absorbs 
the  acetic  acid  and  forms  calcium  acetate.  The  mixture 
of  alcohol  vapour  and  steam  escaping  from  the  lime  solu- 
tion is  then  passed  through  weak  alcohol  solution.,  to  drive 

off  the  alcohol  without  the  use  of  additional  -Irani. 
The  alcohol  is£iinally  condensed-  \\.  II.  C. 


Ammonia  ;      Process    for    the    manufacture    and    recovery 

of ,  other   by-products,   and  of  a   better   quality   of 

tar  from  the  gases  of  furnace*.     W.  J.  Dunnachie.     Fr. 
Pat.  385,006,  Dec.  13,  1907. 

In  furnaces,  gas  generators,  coke-ovens,  etc.,  the  gases 
are  withdrawn  from  the  hottest  zones  where  cyanogen 
and  cyanides  occur.  These  compounds  are  directly 
converted  into  ammonia  by  means  of  steam,  atomised 
water,  or  both,  with  if  necessary  a  small  quantity  of  air. 
Slack  or  dirty  coal,  lignite,  or  peat  may  be  used  as  fuel. 
The  by-products  and  ammonia  are  recovered  from  these 
gases  in  an  external  apparatus,  by  which  they  are  pro- 
gressively concentrated  and  the  residual  gases  returned 
to  the  furnace. — J.  W.  H. 

Ammonium    sulphate  ;     Saturator  for  the  manufacture  of 
.     B.  Thiel.     Ger.  Pat.  193,218,  Jan.  29,  1907. 

The  essential  feature  of  the  invention  consists  of  a  double 
bell,  the  outer  wall  of  which  dips  to  a  greater  depth  in  the 
acid  than  the  inner  one,  and  is  provided  with  two  rows 
of  openings  at  different  levels,  so  that  by  reason  of  the 
difference  in  temperature  between  the  inner  and  outer 
walls,  a  continuous  circulation  of  the  acid  below  and  outside 
the  bell  is  produced. — A.  S. 

Benzines   and   mineral   essential   oils ;     Process  -  for    the 

treatment  of and  products  obtained  thereby.  A.  Fama, 

Saxon,  Switzerland,     Eng.  Pat.  8486,  April  11,   1907. 
Under  Int.  Conv.,  April  12,  1906. 

See  Fr.Pat.  376,601  of  1907  ;  this  J.,  1907,  1002.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Triphenylmethane  [Tritane]  series  ;     Studies  in  the . 

H.  von  Liebig.     Annalen,  1908,  360,  128—264. 

This  subject  is  treated  under  the  following  heads  :— I, 
Fluorescence  and  colour  of  organic  substances.  II,  Deriva- 
tives of  wi-tetra-2,4-dihydroxytritanol.  Ill,  The  union 
of  benzil  with  phenol.  IV,  On  the  sulphonation  of  to- 
tanols.  V,  On  the  influence  of  constitution  on  the 
capacity  for  sulphonation.  IV,  Reactions  of  sulphonic 
acids  with  separation  of  the  sulphonic  group.  (See  also 
this  J.,  1906,  1213.) 

Trivhenylmethane  ;    Absorption  spectrum  of .     A.  G.  G. 

Leonard.     Chem.  Soc.  Proc,  1908,  24,  93. 

In  order  to  ascertain  the  cause  of  the  difference  between 
the  absorption  curve  plotted  by  Hartley,  in  1887  (this  J., 
1887,  215),  and  that  plotted  by  Baker,  in  1907,  the 
absorption  spectrum  of  triphenylmethane  was  thoroughly 
re-examined.  All  the  specimens  examined  gave  at  first 
curves  similar  to  that  obtained  in  1887,  but,  on  purifying 
the  samples  by  repeated  recrystallisation  from  alcohol, 
the  absorption  curve  became  identical  with  that  found  by 
Baker.  This  curve  is  therefore  the  true  absorption  curve 
of  triphenylmethane.  The  difference  is  clearly  shown 
to  be  caused  by  the  presence  of  an  impurity  in  the  sample 
originally  examined,  and  this  impurity  is  always  present 
when  the  triphenylmethane  is  prepared  from  benzene 
and  chloroform  by  Kricdel  and  Crafts'  reaction  (see 
following  abstract). 

frvahewlmetitane ;     Naturt    of   the    impurity  found  in 

/reparations  of   .     W.    N.    Hartley.     Chem.    Soo. 

|>roc.  L908,  24.  94. 
Thb  experiments  of  Leonard  (see  preceding  abstiaot) 
baveshown  conclusive^  that  in  the  preparation  of  to- 
Dhenylmethane  there  are  always  two  substances  obtained, 
even  when  the  materials  are  of  the  greatesl  purity  and 
,-,,.,.  i,,,,,,  moisture.  The  aecond  substance  musl  be  a 
hydrocarbon;    n  is  yellow,  and  apparentlj   H   undergo* 
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lation,  becoming  still  brighter  in  oolour.  From  those 
and  other  considerations,  it  appears  to  he  identical  with 
Qombeig'a  triphenylmethyl,  and  the  final  product,  with 
triphenylmethyl  peroxide. 

Brazilinic  acid,  the  lactam*  of  dihyd  robrazilinic  and 
dihydroheematoxyUnic  acid*,  anhydrobrazilic  acid,  dsc. 
Tht  constitution  of  brazilin.  hematoxylin,  and  their 
derivative*.  W.  H.  Parkin  and  R.  Robinson.  Chem. 
Soe.  Proa,  1906,  24.  54.      (See  also  this  J.,  1908,  17.) 

Fikthkr  confirmation  of  the  constitution  of  the  members 
of  this  group  is  afforded  by  the  synthesis  of  anhydro- 
brazilic acid,  which  has  been  proved  to  possess  the  formula  : 

() 


CH3O1         I         p-H 

\/\/C-CH2.C02H. 
CO 

Patents. 

Sulphurised  dyestuffs  for  printing  ;     Manufacture  of . 

< >.  Imray.  London.  From  Farbw.  vorm.  Meister, 
Lucius  und  Briining,  Hoechst-on-the-Maine,  Germany. 
Eng.  Pat.  10,527,  May  6,  1907. 

Sulphide  dyestuffs  have  not  hitherto  been  much  used 
for  printing  as  thev  blacken  the  copper  rollers.  In 
Eng.  Pat.  16,897  of  1902  (this  J.,  1903,  862)  it  was  shown 
that  sulphur  does  not  affect  the  rollers  when  present  as 
thiosulphate  and  it  was  therefore  proposed  in  that  patent 
to  convert  the  free  sulphur  in  the  dyestuff  into  thiosulphate 
by  treatment  with  sodium  sulphite.  It  has  now  been 
found,  however,  that  by  the  simultaneous  presence  of  the 
thiosulphate  thus  formed  and  of  a  hydrosulphite  or 
formaldehyde-sulphoxylate,  the  roller  is  blackened,  just 
as  it  is  by  free  sulphur.  According  to  the  present  patent, 
dyestuffs  which  do  not  attack  the  rollers  when  printing 
with  formaldehyde-sulphoxylates  or  hydrosulphites,  par- 
ticularly in  presence  of  alkalis,  are  obtained  from  sulphide 
dyestuffs  precipitated  with  air,  acids,  or  the  like,  by 
treating  them,  at  a  raised  temperature,  when  dry  or  as 
pastes,  with  a  sulphite,  and  eliminating  the  thiosulphate 
which  is  formed,  by  washing.  If  the  dyestuff  is  soluble 
in  sulphites,  sufficient  common  salt  or  other  salt  is  added 
to  prevent  solution.  For  example,  100  kilos,  of  finely 
pulverised  and  levigated  concentrated  Thiogene-  cyanine  G 
are  boiled  in  a  reflux  apparatus  for  some  hours  with  a 
solution  of  200  kilos,  of  crystallised  sodium  sulphite  in 
250  litres  of  water.  The  mass  is  filtered,  washed,  and 
dried.  Or,  again,  100  kilos,  of  Thiogene  Brown  S.  cone, 
are  boiled  for  some  hours  in  a  solution  of  75  kilos,  of 
crystallised  sodium  sulphite  and  100  kilos,  of  common 
salt  in  about  500  litres  of  water.  The  mass  is  filtered 
and  washed  with  a  solution  of  common  salt. — E.  F. 

p-Amino-px-\hydf\oxydiphenylamine ;      Manufacture      of 

.     A.    G.    Bloxam,    London.     From    Act.-Ges.    f. 

Anilinfabr.,  Berlin.     Eng.  Pat.  10,978,  May  10,  1907. 

See  Fr.  Pat.  377,866  of  1907  ;  this  J.,  1907,  1082.— T.  F.  B. 

p-Xitro-  and  p-aminodiphenylamine  and  derivatives  thereof; 

Manufacture  of .     A.  G.  Bloxam,  London.     From 

Act.-Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pat.  14,167, 
June  19,   1907. 

See  Fr.  Pat.  379,949  of  1907  ,  this  J.,  1907,  1273.— T.  F.  B. 

Gnllocyanine  series  ;     Leuco  derivatives  of  the .       W. 

Lommel,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  884,745, 
Apr.   14,   1908. 

By  heating  dyestuffs  of  the  gallocyanine  series  with 
diluents  such  as  glycerin  at  a  temperature  higher  than 
100  C,  new  leuco  compounds  are  formed  which  produce 
in  dyeing  or  printing,  considerably  bluer  or  greener  shades 
than  are  produced  from  the  known  leuco  compounds  of 
the  dyestuffs  from  which  they  are  prepared. — P.  F.  C. 


Alizarin  ;     Process  of  untieing .      H.  Boner,  Assignor 

to  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafon 
on  Rhine,  Germany.      lT.S.  Pat.  885,577,  April  21,  1908. 

S 1 : 1 :  Fr.  Pat,  344,680  of  1904  ;  this  J.,  1904,  1210.— T  F.  B. 

Thiosalicylic    acid;      Production   of   derivatives    of , 

and  sulphur  dyestuffs  therefrom.  Badische  Anilin  und 
Soda  Fabrik.  Fr.  Pat.  385,044,  Dec.  14,  1907.  Under 
Int.  Conv.,  Oct.  2,  12,  26,  and  30,  1907. 

When  dichloro-  or  dibromo-ethylene  acts  on  the  salts 
of  thiosalicylic  acid  or  its  derivatives,  the  reaction  proceeds 
according  to  the  equation  : 

2C02Ri.R.S.M+  C2H2C12  = 
COaRi.R.S.CH  :  CH.S.R.C02Ri  +  2MC1 

(R  being  a  benzene  or  naphthalene  radical,  and  R1  a 
metal  or  an  alkyl  or  aryl  group),  with  formation  of 
acetylenebisthiosalicylic  (bismethinethiosalicylic)  acids. 
Further,  trichloro-  or  tribromoethylene  reacts  with  the 
salts  of  thiosalicylic  acid  or  its  derivatives,  to  form 
w-dihalogenated  vinyltbiosalicylic  acids,  thus : 

COaRi.R.S.M+CaHCl^COaRi.R.S.CH  :  CC12+MC1 

Instead  of  the  thiosalicylic  acids,  dithiosalicylic  acids  of 
the  type,  COaRi.R.Sa.R.COaR1,  or  the  corresponding 
thiobyanobenzoic  or  xanthobenzoic  acids  may  be  used. 
When  these  new  products  are  condensed  by  means  of 
sulphuric  or  chlor.;sulphonic  acids  or  phosphoric  oxide, 
thioindigo  dyestuffs  are  obtained,  and  if  alkaline  con- 
densing agents  are  used,  the  leuco-derivatives  result. 
For  example,  («-dichlorovinylthiosalicylic  acid  furnishes 
3-oxy-(l)-thionaphthene-2-carboxylic  acid  or  a  mixture 
of  this  with  3-oxy-(l)-thionaphthene — J.  C.  C. 

Sidphide   dyestuff ;     Process   for   preparing   a   yellowish- 
green    .     L.     Cassella    und    Co.     First    Addition, 

dated  Feb.  14,  1907,  to  Fr.  Pat.  384,344,  Jan.  31,  1907. 

See  Eng.  Pat.  3279  of  1907  ;  this  J.,  1907,  1082.— T.  F.  B- 

Triphenylmethane  dyestuffs  ;    Blue,  chrome .      Fabr 

de  Couleurs  d' Aniline  et  d'Extraitsci-dev.  J.  R.  Geigy, 
Fr.  Pat.  384,979,  Feb.  21,  1907. 
Triphenylmethane  dyestuffs  dyeing  on  a  chrome  mordant 
are  obtained  by  oxidising  the  leuco- compounds  resulting 
from  the  condensation  of  o-sulpho-  and  o-chloro- 
benzaldehyde,  or  their  derivatives,  with  o-hydroxybenzoic 
acids,  such  as  salicylic  or  o-cresotic  acid.  These  dyestuffs 
furnish  shades  on  wool  varying  from  violet- blue  to 
greenish- blue  when  the  material  is  first  dyed  in  an  acid 
bath  and  then  chromed.  They  may  also  be  used  for 
printing  cotton,  by  employing  a  chrome  mordant.  The 
shades  obtained  by  the  use  of  o-cresotic  acid  are  brighter 
and  bluer  than  those  derived  from  salicylic  acid.  The 
condensation  may  be  effected  by  means  of  either  30-40  per 
cent,  sulphuric  acid  or  concentrated  sulphuric  acid,  and 
the  oxidation  is  carried  out  in  concentrated  sulphuric1  acid. 
The  two  operations  can  be  carried  out  in  one  step  in 
presence  of  concentrated  sulphuric  acid.  The  best 
oxidising  agent  is  nitrosulphonic  acid. — J.  C.  C. 
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Egyptian  cotton  ;   Nitrogen  contents  of .    A.  Schindler. 

J.  Soc.  Dyers  and  Col.,  1908,  24,  106—107. 
Hallek  (this  J.,  1907,  523)  has  shown  that  cotton,  at 
any  stage  of  its  manufacture,  is  dyed  slightly  by  an 
acidulated  solution  of  Safranine.  The  shades  obtained 
are  fast  to  washing,  and  he  considers  this  dyeing  effect 
to  be  due  to  the  albuminoid  substances  present  in  the 
cotton.  Bleached  cotton  is  less  deeply  tinted  than 
unbleached,  and  the  author  confirms  Haller's  view  by 
a  determination  of  the  nitrogen  contents  of  Egyptian 
cotton  in  the  raw  and  partially  bleached  states.  The 
cotton  used,  was  in  the  form  of  sliver,  and  the  nitrogen 
was  estimated  by  Kjeldahl's  process.  Two  determinations 
on    the  raw   material   gave   2-56  and  2-50   per  cent,    of 
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nitrogen.  Two  determinations  on  material  which  had 
been  boiled  for  8  hours  in  caustic  soda  of  2°  T.,  gave  0-066 
and  0-064  per  cent,  respectively.  Another  sample, 
boiled  for  8  hours  with  caustic  soda  of  10°  T.  contained 
only  0-028  per  cent,  of  nitrogen.  It  was  found  that  on 
boiling  in  strong  caustic  soda  of  77°  T.,  ammonia, 
corresponding  to  0-06  per  cent,  of  nitrogen  in  the  cotton 
taken,  was  evolved,  and  two  determinations  of  the 
nitrogen  remaining  in  the  cotton  after  this  treatment, 
gave  0-019  and  0-016  per  cent.  Thus,  upon  boiling  with 
caustic  soda,  the  bulk  of  the  nitrogenous  matter  present 
in  the  cotton  goes  into  solution  in  the  caustic  liquor. — F.  M. 


Mordants  ;  Dehydration  of  aluminium,  iron  and  chromium 

.      F.    Binder.      Bull.    Soc.    Ind.    Mulhouse,    1908, 

78,  30—31. 

I>"  1883,  Scheurer  expressed  the  opinion  that  the 
"  brightening "  of  Turkey  Red  dyeings  was  a  result 
of  a  dehydration  of  the  lake  produced  by  the  union  of 
dyestuff,  mordant  and  fatty  body,  and  showed  that 
the  temperature  (120°  C.)  at  which  steam  exerted  the 
maximum  brightening  effect  was  that  at  which  the  mordant 
on  a  similarly  prepared,  but  undyed  pattern,  was 
completely  dehydrated.  The  dehydrated  mordants 
have  but  little  affinity  for  dyestuffs  and  are  not  readily 
attacked  by  acids  ;  this  latter  property  is  of  value  in 
the  dyeing  of  khaki,  where  a  mixture  of  the  oxides  of 
iron  and  chromium  is  precipitated  upon  the  fibre.  The 
author  submitted  patterns,  dyed  in  1886,  of  material 
which  had  been  mordanted  with  alumina  and  dyed 
with  alizarin.  One,  showing  a  normal  red,  had  been 
dyed  before  steaming  ;  another,  showing  a  much  poorer 
red,  had  been  steamed  for  4  hours  without  pressure, 
before  dyeing  ;  a  third,  having  a  very  poor  colour,  had 
been  steamed  under  5  atm.  pressure  for  one  hour  before 
dyeing.  A  piece  of  material  mordanted  with  iron  and 
heated  for  15  minutes  with  water  under  5  atm.  pressure, 
was  hardly  dyed  by  dinitroresorcinol,  and  a  chrome- 
mordanted  piece,  similarly  treated,  was  not  dyed  by 
Persian  berries.  The  loss  of  affinity  for  dyestuffs  is  more 
pronounced  with  iron  and  chromium  than  it  is  with 
aluminium   mordants. — F.  M. 

Reserves  and  coloured  effects  under  diazo  colours.  M.  W. 
Pluzanski.  Sealed  Note  919,  Oct.  19,  1896.  Bull. 
Soc.  Ind.  Mulhouse,   1908,  78,  50. 

Upon  a  preparation  of  /3-naphthol  with  sodium  nitrite 
(15  grms.  per  litre),  the  author  prints  with  a  tin  salt 
and  then  applies  as  a  ground,  a  colour  containing  dianisi- 
dine  sulphate  (dissolved  in  acetic  acid),  oxalic  acid 
(30  grms.  per  litre),  and  a  basic  dyestuff  such  as  Thio- 
flavine  T,  Methylene  Blue,  etc.  He  thereupon  treats 
with  a  solution  of  a  diazo  compound,  for  example 
diazotisedjU-naphthylamine.  The  same  effect  is  obtained 
by  printing  with  a  tin  salt  upon  a  piece  prepared  with 
sodium  naphtholate,  and  "  grounding  "  then  with  diazo- 
tised  dianisidine,  to  which  basic  dyestuffs  (in  acetic  acid 
solution)  have  been  added.  With  appropriate  designs, 
shot  effects  are  obtained. — F.  M. 

British  cotton  cultivation.  "  Times,"  May  15,  1908.  [T.R.] 
A  report  on  British  Cotton  Cultivation  by  Professor 
Wyndham  Dunstan  has  been  issued  as  a  Parliamentary 
Paper  [Cd.  3997]  by  the  Colonial  Office.  The  document 
is  supplementary  to  the  report  on  the  same  subject 
issued  in  1904  [Cd.  2020]  and  to  the  "  Handbook  to  the 
Cotton  Exhibition  "  held  at  the  Imperial  Institute  in 
1905.  It  shows  that  considerable  progress  has  been 
made  in  the  movement,  started  in  1902,  for  developing 
the  cultivation  of  cotton  in  British  dominions.  Attracts 
are  given  of  reports  relating  to  British  cotton. growing 
areas  all  over  the  world,  with  details  of  the  quality  and 
quantity  of  cotton  grown,  the  experiments  carried  on, 
and  the  difficulties  encountered,  The  principal  facts 
are   summarised   below  :  — 

Europe:    Cyprus. — A  short-stapled   native   variety  is 

grown  on  non-irrigated  lands;  American  seed  introduced 
and  found  to  five  i/ood  results  under  irrigation.  Samples 
of  ■■<  itive  OOtton.'  valued  at  (ijd.  and  * i  < I    per  ll>.  ;    samples 

of  American  cotton  wen-  01  good  quality  and  equal  in 


value  to  "  middling  "  American.  In  1903-4,  estimated 
production  148  tons,  export  105  tons,  valued  at  £4,151  ; 
in  1906-7,  production  717  tons,  export  202  tons,  value 
£9,552. 

East  Africa  :  Sudan. — Greatly  increased  area  planted 
in  1906  in  White  Nile  and  Blue  Nile  provinces  ;  experiments 
in  progress  at  Government  experimental  farm  at  Shendi. 
Samples  from  Zeidab.  in  Berber  district,  examined  in 
1907  included  American  Upland,  Sea  Island,  Egjrptian, 
and  native  varieties.  American  Upland,  of  very  good 
quality,  valued  higher  than  "  middling  "  American  ; 
Sea  Island  somewhat  inferior  to  standard  American 
qualities,  valued  at  12id.  to  13|d.  per  lb.  ;  Egyptian 
of  fair  quality  and  readily  saleable. 

East  Africa  Protectorate. — Large  increase  of  area 
under  cultivation  expected  in  the  immediate  future  ; 
seed  farm  established  at  Malindi  has  given  very  favourable 
results.  Samples  of  native,  Egyptian,  American  Upland, 
and  Sea  Island  examined  ;  Egyptian  will  probably  give 
best  results.  Crop  from  Malindi  sold  at  5|;d.  to  7|d. 
per  lb.  Exports  increased  from  £285  in  1904-5  to  £1,407 
in  1906-7. 

Uganda. — Large  areas  well  suited  to  cotton  growing  ; 
seed  distributed  to  natives  who  take  readily  to  cultivation. 
The  Uganda  Company  has  established  ginning  centres 
and  obtained  very  promising  results,  which  indicate 
that  cotton  growing  will  probably  become  an  important 
industry.  Export  increased  from  £6  in  1903-4  to  £11,411 
in  1906-7.  Experiments  made  with  Egyptian,  American 
Upland,  and  "  Black  "  Peruvian  varieties  ;  it  is  considered 
that  improved  American  Upland  gives  the  best  results  ; 
sample  of  Egyptian  "  Abassi "  examined  and  found 
to  be  of  long  staple  and  promising  quality. 

Nyasaland  Protectorate. — Area  planted  increased  from 
380  acres  in  1903  to  40,000  in  1908.  Cultivation  actively 
promoted  by  British  Cotton-Growing  Association  and 
cotton  being  planted  by  several  companies.  Labour 
and  transport  are  difficulties.  Egyptian  varieties  yielded 
best  results  at  low  altitudes,  but  American  promises  to 
succeed  well  on  high  land.  Samples  examined  found  to 
be  of  excellent  quality,  realised  7d.  to  9d.  per  lb.  Export 
risen  from  £3  in  1903  to  £15,345  in  1906-7. 

South  Africa  :  Rhodesia. — Cotton  now  grown  on 
extensive  scale  in  North-Eastern  Rhodesia.  Large 
number  of  samples  examined;  best  results  with 
Egyptian.  Bales  received  in  Liverpool  in  1906  realised 
from  7£d.  to  9d.  per  lb. 

Transvaal. — Cotton  can  be  grown  on  the  low  veld  and 
parts  of  the  middle  veld  ;  best  samples  produced  in 
Zoutpansberg  district  ;  experiments  being  made  to 
improve  native  cottons  and  test  foreign  varieties  ;  best 
results  with  improved  American  Upland,  valued  at  £d. 
to   Hd.   above    '  middling  "   American  cotton. 

Orange  River  Colony. — Experiments  made  in  1905-6 
with  American  and  Egyptian  seed  sufficiently  encouraging 
to  warrant  further  trials.  Sample  received  valued  at 
5|d.  to  6id.   per  lb. 

Natal. — Planting  at  present  in  experimental  stage, 
being  carried  on  by  a  syndicate  of  Natal  farmers  and 
by  individuals.  A  variety  of  "  kidney  cotton  "  grown 
with  good  results  ;  experiments  with  American,  Egyptian, 
and  other  varieties  encouraging  ;  amount  produced  in 
1906,   19,865  II). 

Cape  Colony. — Experiments  carried  out  in  various  puts 
with  encouraging  results. 

West  Africa.  Native  cultivation  carried  on  and 
plantations    established    in    Sierra    Leone,    Cold    Coast, 

Lagos,  and  Southern  Nigeria  by  British  Cotton-Crowing 
Association.  Soil  and  climate  .suitable  and  natives 
acquainted  with  cot  ton -growing ;  experimental  work 
required      tO      improve      native      varieties;       labour     and 

transport  difficulties  in  some  parts.  Exports  risen  in 
value  from  67,316  in  1903  to  £29,000  in  1906.  In 
Southern    Nigeria    natives    taking    to    ootton-growing ; 

ginning  factory  and  baling   presses    erected  ;    experimental 

and  seed  farm  established;  native  varieties  of  inferior 
qualitj  ;  American  mote  satisfactory.  Northern 
vigena,     Enormous      possibilities     of     cotton-growing, 

and  native  thorOUghlj  acquainted  \vith  cultivation; 
large     quantities     produced     and     used     locally.        British 

Cotton- Growing      \    ociation     co-operating     with     Niger 


Vol.  x.wii..  Xo.  10.      Cl.  V.— PREPARING.    BLEACHING.    &c\,    TEXTILES,    YARNS,  &   FIBRES. 


499 


Company  on  Niger  and  Benue  rivers  ;  ginning  factories, 
fcc,  erected.  Many  samples  of  different  varieties 
examined  and  found  to  be  in  most  oases  of  fair  quality; 
366,200  lb.  exported  to  United  Kingdom  in  1906. 

Mauritius  and  Seyc/Wfes.— Experimental  attempts 
being   earned  on. 

Australasia. — Amount  now  produced  very  small,  but 
attempts  made  to  revive  cult  ivat  ion.  formerly  considerable. 

Wtai  Indies. — Cotton  -  growing     extending     rapidly  ; 

exports   risen   from   328,530   lb.    (value   £9,676)   in    1902 

to  1,785,887  lb.  (value  t!U>7.tit>4)  in  half-year  ended  June, 

The    industry    now   established   on   a   commercial 

-  :    ginning  factories  and  oil  mill  (Barbados)  erected. 

,il   varieties  tested  and  numerous  samples  received 

from  many  of  the  islands  ;    most  of  them,  especially  Sea 

Island,  of  excellent  quality,  and  sold  from  Is.  to  2s.  per  lb. 

Patents. 

lents  of  Metamorphosed  cellulose  or  similar  material; 

Apparatus   for  forming in   the    manufacture  of 

artificial  silk  or  like  substances.    M.  Waddell,  New  York. 
Eng.    Pat.   5881,   March   11.    1907. 

.See  U.S.  Pat.  849,870of  1907  ;  this  J.,  1907,  525.— T.  F.  B. 

Bleaching  flax,  hemp,  and  like  textile  materials  ;    Method 

of  .      L.    C.    P.   Jardin,    Paris.      Eng.    Pat.    9120, 

April  19,  1907. 

See  Fr.  Pat.  374,580  of  1906  ;  this  J.,  1907,  869.— T.  F.  B. 

Bleaching  animal  and  other  products  ;    Process  for . 

H.  Picard.  Fr.  Pat.  384,631, {Dec.  3,  1907. 
The  material  to  be  treated,  and  the  bleaching  solution, 
are  introduced  into  a  rotatable  drum  mounted  upon  a 
horizontal  axis  and  divided  into  compartments  by  means 
of  perforated  partitions.  The  rotatory  movement  of  the 
drum  ensures  the  complete  circulation  of  the  bleaching 
liquor  through  the  material. — P.  F.  C. 

Two  colour  effects;    Production  of  in  union  goods 

by   (hieing.      H.    Levinstein   and    Levinstein,    Limited, 
Manchester.     Eng.   Pat.  8111,   Apr.   8,   1907. 

Claim  is  made  that  mixtures  of  wool  and  cotton  may 
be  uniformly  dyed,  or  the  cotton  alone  may  be  fully 
dyed,  the  wool  being  left  untouched,  by  using  a  dyebath 
made  up  with  a  sulphide  dyestuff  and  sodium  sulphide, 
together  with  hydrosulphite,  hydrosulphite-formaldehyde, 
etc.,  and  glue  or  other  colloid.  The  order  in  which  the 
ingredients  are  mixed  is  immaterial.  For  dyeing  100  lb. 
of  cotton  piece  goods,  with  a  white  woollen  stripe,  the 
following  bath  is  given  : — Thionol  Black  0,  50  per  cent, 
paste,  30  lb.  ;  "  sodium  sulphide  cone,"  3 — 6  lb.  ; 
hydrosulphite  N.F.  cone,  5 — 15  lb.  ;  glue,  5 — 15  lb.  ; 
and  caustic  soda,  70°  T.,  \ — 2  lb.,  with  water  to  make 
up  to  16 — 20  gallons.  The  dyeing  is  carried  out  at  the 
ordinary  temperature  when  the  wool  is  to  be  left  white, 
and  at  a  raised  temperature  when  a  uniform  shade  is 
desired.     After  dyeing,  the  goods  are  well  rinsed  in  water. 

— F.  M. 

Textile    fibres  ;     Method    of   and   apparatus   for   treating 

[dyeing-] .     R.  G.  Campbell,  Greensboro,  N.C.,  U.S.A. 

Eng.  Pat.  12,215,  May  27,  1907. 

See  U.S.  Pat.  856,029  of  1907  ;  (this  J.,  1907,  1005.— T.F.B. 

Dyeing  and  bleaching  bobbins  of  yarn  with  paper  sleeves  ; 

Apparatus  for .     O.  Rothemann,  Molndal,  Sweden. 

Eng.   Pat.  28,510,   Dec.  27,   1907.     Under  Int.   Conv., 
Dec.  27,  1906. 


All  prepared  paper  spools  are  softened  by  the  boiling 
process  in  alkaline,  and  even  in  neutral,  baths,  and 
consequently,  as  they  are  generally  used  in  columns 
of  several  spools  supporting  one  another,  the  lower  spools 
get  ciushed  and  bent  by  the  weight  of  those  above. 
To  avoid  this,  according  to  the  present  patent,  the  nipples, 
5,  connecting  each  layer  of  spools,  3,  with  the  layer 
immediately  above,  are  mounted  in  concentric  rings.  7, 
which  are  in  turn  supported  in  cross-pieces,  8,  kept 
apart  by  distance-bolts,  10,  screwed  into  the  bottom 
of  the  machine.  In  this  way  each  set  of  spools  is  supported 
by  the  set  of  rings  immediately  below,  and  completely 
relieved  from  the  weight  of  the  spools  above. — E.  F. 

Dyeing  machine.  J.  Hussong,  Camden,  N.J.,  Assignor 
to  Hussons;  Dyeing  Machine  Co.,  Groveville,  New 
Jerse}'.  Re-issue  12,781,  April  21,  1908,  of  U.S.  Pat. 
822,844,  June  5,  1906. 

The  dyeing  machine  consists  of  a  vat  divided  into  two 
compartments,  one  of  which  is  fitted  with  a  frame 
carrying  sticks  to  suspend  the  hanks  of  yarn  to  be  dyed, 
whilst  the  second  contains  circulating  mechanism  by 
means  of  which  the  liquor  may  be  directed  over  the 
partition  into  the  other  compartment  or  made  to  flow 
in  the  reverse  direction. — J.  C.  C. 

Dyeing    of    fibres    and    fabrics ;      Process    for    producing 
penetration  and  electrical  oxidation  of  dyestuff s  in  the 
.     Baudot  et  Cie.     Fr.  Pat.  384,866,  Feb.  18,  1907. 

By  so  arranging  positive  and  negative  electrodes  inside 
a  dye-vat  that  the  material  under  treatment  travels 
between  them,  and  then  passing  an  electric  current 
through  the  dye-liquor,  it  is  claimed  that  complete 
penetration  and  oxidation  of  the  dyestuff  are  obtained, 
and  shades  of  great  brilliancy  are  produced. — P.  F.  C. 

Dyeing  machine  with  circulating  hath.  L.  Mascelli.  First 
Addition,  dated  Dec.  6.  1907,  to  Fr.  Pat.  380,671, 
Aug.  10,  1907  (this  J.,  1908,  20). 

In  order  to  dye  piece  goods,  the  two  horizontal  perforated 
plates  described  in  the  chief  patent,  are  replaced  by  a 
hollow  perforated  cylinder  closed  at  one  end,  round 
which  the  piece  is  wrapped.  The  dye-liquor  is  delivered 
through  the  open  end  of  the  cylinder,  and  is  forced  through 
the  perforations.     The  operation  is  repeated  if  necessary. 

—J.  C.  C. 

Dyeing     of     fibrous     materials ;      Apparatus     for . 

L.  Mascelli.     Fr.  Pat.  384,798,  Dec.  6,  1907. 

The  material  to  be  dyed  is  arranged  inside  two  vats, 
which  can  be  put  in  communication  with  a  steam  supply, 
and  are  connected  by  pipes  with  one  another  and  also 
with  a  reservoir  containing  the  dyeing  solution.  The 
vats  are  then  closed  by  air-tight  covers,  and  steam  is 
forced  into  them  until  the  air  the}-  contain  is  all  expelled 
through  a  discharge  pipe.  This  pipe  is  then  closed,  the 
steam  is  shut  off,  and  a  sufficient  quantity  of  the  dye- 
liquor  is  allowed  to  flow  into  the  vats  from  the  reservoir. 
This  dye -liquor  is  then  alternately  forced  from  one  vat 
into  the  other  by  steam  pressure,  and  in  this  way  a 
complete  circulation  of  the  solution  through  the  material 
to  be  dyed  is  ensured. — P.  F.  C. 

Aldehyde  sulphoxylales  ;    Production  of .     F.  Becker, 

Prague,  and  M.  Bazlen,  Assignors  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
U.S.  Pats.  885,566  and  885,567,  April  21,   1908. 

See  Addition  to  Fr.  Pat.  350,607  of  1905  ;  this  J.,  1905, 
1300.— T.  F.  B. 

Vegetable  fibres  and  articles  and  materials  made  of  same  ; 

Protecting from    decomposition   and    putrefaction. 

G.  Dillberg  and  A.  Gadd,  Ovedsgard,  Sweden.  Eng. 
Pat,  16,757,  Julv  22,  1907.  Under  Int.  Conv.,  Dec.  14, 
1906. 

The  tanning  process  is  considered  the  most  effective 
yet  employed  for  the  protection  of  vegetable  fibres  from 
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decomposition  and  putrefaction,  but  water  soon  dissolves 
out  the  tannic  acid.  To  prevent  solution  of  the  tannic  acid 
and  at  the  same  time  to  increase  the  resistance  to 
fermentation,  according  to  the  present  patent,  the  fibre, 
or  materials  made  from  the  same,  is  first  treated  with 
tannic  acid  and  creolin  or  kindred  products  and  then 
with  formalin.  Both  the  process  and  the  products  after 
treatment  by  the  same  are  claimed.  Treatment  of 
cotton  fabrics,  especially  for  personal  wear,  first  with 
tannic  acid  and  then  with  an  acid  formaldehyde  solution 
has  already  been  proposed,  but  the  use  of  creolin  or 
kindred  products  in  addition  to  the  other  materials  is 
essential  to  the  present  patent.  For  instance  the  twine,  etc., 
is  saturated  with  a  solution  of  30  to  60  grms.  of  best 
catechu  and  30  to  60  grms.  of  pure  creolin  per  litre. 
It  is  then  wrung  out  and  saturated  in  a  bath  containing 
10  to  25  c.c.  of  formalin  (40  per  cent.),  which  coagulates 
the  tannic  acid  in  the  fibre.  It  is  then  dried.  The 
treatment  may  be  also  applied  to  canvas,  sails,  tents, 
ropes,  cord,  strings,  threads,  wood-work  and  all  other 
materials  made  from  vegetable  fibres. — E.  F. 

Vegetable  fibres  and  articles  made  therefrom  ;    Process  for 

protecting against  decomposition  and  putrefaction, 

G.  Dillberg  and  A.  Gadd.     Fr.  Pat.  384,996,  Dec.   13, 
1907.     Under  Int.  Conv.,  Dec.  14,  1906. 

See  Eng.  Pat.   16,757  of  1907  ;    preceding.— T.  F.  B. 
Sodium  perborate.      Fr.   Pat.  384,967.      -See  VII. 


VI.— COLOURING    WOOD,    PAPER, 
LEATHER,    &e. 

Leather  dyeing  ;    Acid  in ;    its  absorption  and  effect. 

M.  C.  and  J.  W.  Lamb.      Leather  Trades'  Rev.,  1908, 
41,  345—346. 

The  authors'  experiments  lead  to  the  conclusions  that  :  — 
I,  There  is  little  liability  to  injury  of  leather  if  well  tanned, 
by  immersion  in  water  under  60°  C.  II,  The  amount  of 
acid  absorbed  by  leather  is  practically  the  same,  no 
matter  what  the  concentration,  providing  that  sufficient 
excess  be  present.  III.  Any  excess  of  acid  not  absorbed, 
conduces  to  rapid  disintegration  of  the  leather  at  a  much 
lower  temperature  than  would  be  the  case  if  no  excess 
were  present.  IV,  There  is  much  less  liability  to  damage 
of  goods,  when  formic  acid  is  used,  than  when  any  other 
of  the  acids  (hydrochloric,  sulphuric,  or  oxalic)  usually 
employed,  is  used. 


VII.— ACIDS,    ALKALIS,    AND    SALTS, 
AND  NON-METALLIC  ELEMENTS. 

Chromium       oxides        and      copper-chromium       oxides; 

Dissociation    of -.       L.     YVohler    and    P.    Wohler. 

Z.  physik.  ('hen,..    1908,  62,    Uii— 453. 

ExPKkiMKNTs  with  chromic  oxide,  chromium  trioxide, 
and  <he  BO-ealled  chromium  dioxide.  Cr02,  obtained  b\ 
i he  incomplete  reduction  of  potassium  bichromate  with 
sodium  thiosulphate,  showed  (hat  below  1220°  G.  no 
perceptible  oxidation  of  anhydrous  chromic  oxide  takes 

place.  With  a  mixture  of  chromic  o\ide  with  half  its 
weight  of  finely  powdered  potassium  sulphate,  absorption 
of    OZygen     takes     place     at     temperatures    above    <MM>°    C. 

At  10Q8  G  the  equilibrium  pressure  of  the  oxygen  is 
S7s  nun.,  and  at,  1029°  G.  786  mm.,  indicating  clearly 
the    endothermic    character    of    the    oxidation    process. 

The  reaction   is  as  follows  : — 

2K2S04  +  Cr203  +  30  £  2K1,S()1.2('r03, 

and  is  interesting  as  being  the  first  example  of  an 
exothermic  dissociation  or  endothermic  formation  of  an 

oxide,     which     it     has     lieen     found     possible     to     measure 


thermodynamically.  The  formation  of  chromium  trioxide 
from  anhydrous  chromic  oxide  and  oxygen,  will  evidently 
only  take  place  at  still  higher  temperatures,  and  this 
fact  explains  why  the  decomposition  of  chromium  trioxide 
at  lower  temperatures  is  an  irreversible  reaction.  On 
heating  commercial  copper  chromate  in  a  current  of 
oxygen  at  650° — 700°  G,  there  is  formed  a  mixture  of 
cupric  oxide  and  a  basic  chromite,  4Cr203,5CuO,  the 
latter  being  insoluble  in  nitric  acid.  If  this  mixture  be 
then  heated  to  above  900°  C,  oxygen  is  evolved,  and 
cuprous  chromite  is  formed:  4Cr203,5CuO  +  3CuO  = 
4(Cr203,Cu20)+202.  Cuprous  chromite  is  insoluble  in 
strong  nitric  acid.  When  prepared  in  the  manner 
described,  it  is  contaminated  with  potassium  sulphate 
and  chromate,  and  is  obtained  in  the  form  of  steel-blue, 
triangular  leaflets,  which  yield  a  greyish-green  powder. 
On  heating  strongly,  the  powder  is  sintered  and  the 
product  again  becomes  steel-blue.  Cuprous  chromite 
is,  with  difficulty,  oxidised  to  chromic  acid  by  a  mixture 
of  strong  nitric  acid  and  potassium  chlorate.  On  heating 
in  an  atmosphere  of  oxygen  below  870°  G.  it  yields  a 
mixture  of  cupric  oxide  and  crystallised  cupric  chromite, 
but  the  absorption  of  oxygen  is  very  slow  towards  the  end  : 
Cr203,Cu20  +  0  =  Cr203,CuO  +  CuO.  Amorphous  cupric 
chromite  is  readily  obtained  by  precipitating  a  mixture 
of  the  hydroxides  of  chromium  and  copper  from  a  solution 
of  the  sulphates,  and  heating  the  well-washed  precipitate 
in  a  current  of  oxygen  at  700°  C.  From  the  product, 
unchanged  copper  oxide  is  extracted  by  dilute  acid, 
leaving  the  cupric  chromite  in  the  form  of  a  black 
amorphous  powder.  Cuprous  chromite  itself  is  not 
acted  upon  by  sulphur  dioxide,  and  its  action  as  a  catalytic 
substance  in  the  manufacture  of  sulphuric  acid,  can 
apparently  be  due  only  to  its  primary  oxidation  as 
described  above,  together  with  its  subsequent  re- 
formation by  the  reduction  of  the  mixture  of  cupric 
chromite  and  oxide  produced.  The  reaction:  Cr203,CuO  + 
CuO  5*  Cr203,Cu20  +  0,  is  reversible.  A  study  of  the 
decomposition  of  copper  chromate  was  undertaken,  and 
the  second  stage  of  this  decomposition,  viz.,  the  formation 
of  cuprous  chromite  from  the  mixture  of  basic  cupric 
chromite  and  cupric  oxide  (4Cr203,5CuO  +  3CuO)  produced 
at  first,  was  found,  by  measurement  of  the  oxygen  pressure, 
to  be  identical  with  the  reaction:  Cr203,CuO  +  CuO  ^t 
Cro03,CuoO  +  0.— A.  S. 

Alkaline-earth  salts  ;    Colloidal  and  gelatinous .     77. 

[Compounds  of  calcium,  magnesium,  and  strontium]. 
C.  Neuberg  and  B.  Rewald.  Biochem.  Zeits..  1908, 
9,  537—550.     (See  also  this  J.,  1906,  926.) 

The  solution  which  is  finally  obtained  on  passing  a  current 
of  carbon  dioxide  through  a  methyl  alcohol  solution  of 
barium  oxide,  possesses  all  the  properties  of  a  true  colloidal 
solution.  If  the  methyl  alcohol  be  partially  evaporated 
in  vacuo,  a  jelly  is  obtained  which  can  be  re-dissolved  in 
methyl  alcohol,  but  if  it  be  completely  evaporated,  a 
solid  transparent  mass,  like  celluloid,  is  obtained,  which 
is  no  longer  soluble  in  methyl  alcohol.  This  is  a 
peculiarity  which  is  characteristic  of  colloids.  The  barium 
carbonate  in  the  solution  is  non-diiTnsible,  both  towards 
methyl  alcohol  and  towards  water.  Its  electrical  con- 
ductivity is  practically  nil.  and  when  examined  with 
tin  ultramicrosrope.  the  solution  is  seen  to  contain 
rapidly  moving  bright  points.  Methyl  alcohol  solutions 
of  strontium  oxide  and  strontium  hydroxide,  when 
treated  with  aipieous  acids,  yield  gelatinous  precipitates 
of  the  corresponding  strontium  salts  in  a  llocculent  form. 
A  methyl  alcoholic  solution  ot  strontium  hydroxide  gives 
no  precipitate  when  saturated  with  carbon  dioxide,  but 
a  solution  of  strontium  oxide  does.  The  main  part  of 
the  papei  is  devoted  to  a  description  of  the  colloidal 
Solutions  and  gelatinous  precipitates  of  calcium  and 
magnesium  salts,  which  have  already  been  noticed  in 
this  Journal,  1908,  180.  ('allium  oxide  is  not  Verv 
soluble  in  methyl  alcohol,  and  its  solution  differs  from 
the  corresponding  solution  of  barium  oxide,  iii  that  it  is 
colloidal  and  non-dilfusiblc.  whereas  the  barium  oxide 
solution  is  not,  colloidal.  Calciuni  carbonate  is  more 
soluble,  and  is  best  prepared  in  the  colloidal  condition  by 
Saturating  a  suspension  of  calcium  oxide  in  methyl  alcohol 
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with  carbon  dioxide.  The  authors  note  that  polyhydroxj 
compounds  have  an  influence  similar  to  that  of  methyl 
alcohol,  and  salts  of  the  alkaline-earths  precipitated  in 
presence  of  these  compounds  tend  to  assume  a  gelatinous 
condition.  This  property  has  long  been  recognised  in 
sugar  refineries  and  in  the  manufacture  of  glycerol.  The 
peculiar  colloidal  properties  of  the  alkaline-earth  salts 
have  a  bearing  on  physiological  chemistry,  since  com- 
pounds of  calcium  and  magnesium  play  an  important 
part    in   living   organisms. — J.  F.  B. 

Sodium    hydrosulphite    and     sodium     formaldehyde-sulph- 

on/lati  ;     Constitution    of .     E.    Orlow.     J.    Russ. 

Phya-Chem.  Gee.,  1908,88,  1668— 1617.    Chem.  Zentr., 
1906.  1.  151S — 1519. 

The  author  studied  the  behaviour  of  hydrosulphurous 
acid  and  its  salts  and  of  sodium  fornialdehyde-sulphoxylate 
towards  .V  In  solutions  of  iodine  and  sodium  hydroxide 
and  to  neutral  and  alkaline  solutions  of  potassium-mercuric 
iodide.  2KI,HgI2.  He  draws  the  following  conclusions 
from  his  results.  The  formula,  Xa2S204,  proposed  by 
Bernthsen  for  sodium  hydrosulphite.  does  not  correspond 
to  the  hydrosulphite  itself,  but  to  a  condensation  product, 
which  would  he  more  correctly  named  sodium  bisulphite- 
hydrosulphite.  corresponding  to  the  formula, 

.0  /ONa 

XaS< 


or  HS(0H)< 
^0S02Xa  x0S02Na 


Hydrosulphurous  acid  may  be  regarded  as  the  hydroxide, 
S(OH)2,  of  a  hypothetical  oxide  of  sulphur,  SO.  Since 
it  is  not  dibasic,  but  monobasic,  like  hypophosphorous 
acid,  it  seems  probable  that  in  aqueous  solution,  its  salts 
immediately  undergo   transformation  : 

/OXa  /OXa  xOH 

S<  ->     HS<  or  XaS< 

X0H  ^O  ^0 

In  the  latter  form,  hydrosulphites  would  be  capable  of 
yielding  condensation  products  similarly  to  aldehydes 
and  ketones,  viz., 


SH(0H)< 


,OXa 

\S03Xa 


or  XaS 


/ 


0 
^OSO-Na 


1. 


SH(0H)< 


,0Xa 


or  XaS/ 
\ 


OCR,  OH 


II. 


Formula;  I  represent  Bernthsen's  "  sodium  hyposulphite 
(hydrosulphite),"  and  formula?  II,  sodium  fornialdehyde- 
sulphoxylate.  In  aqueous  solutions  these  condensation 
products  may  exist  in  two  modifications,  easily  con- 
vertible one  into  the  other.  The  author  discusses  in  detail 
his  theory  of  the  alterable  configuration  of  the  oxygen- 
hydrogen  compounds  of  sulphur. — A.  S. 

Ferropyrophosphates ;      Reducing     power     of .     P. 

Pascal.     Compt.  rend..  1908,  146,  862—864. 

Solutions  of  the  alkali  ferropyrophosphates  are  energetic 
reducing  agents,  tending,  in  the  cases  observed,  to  the 
production  of  stable  and  intensely  coloured  colloidal 
solutions.  Thus,  a  solution  of  sodium  ferropyrophos- 
phate,  Xa8Fe2(P207)3,  formed  by  dissolving  ferrous 
pyrophosphate  in  a  slight  excess  of  sodium 
pyrophosphate  solution,  instantly  reduces  the  salts  of 
gold  or  silver,  though  it  has  no  action  on  those  of 
platinum,  even  at  the  boilig  poinnt.  With  dilute  solutions 
and  small  quantities  of  gold  or  silver,  the  metal  liberated 
forms  blue  or  violet  colloidal  solutions  in  the  case  of  gold, 
or  a  red  solution  of  silver,  and  the  intensity  of  the  colour 
renders  easy  the  detection  of  0-01  mgrm.  of  the  metal 
in    1    c.c.    of   solution.     The   alkali    ferropyrophosphates 

Lalso  reduce  mercuric  chloride  solution,  giving  mercurous 
chloride  and  then  mercury,  being  themselves  oxidised 
.  _ ...  _ . 


small  quantities  of  mercuric  chloride  and  a  weak  solution 
of  the  reduoing  agent,  a  colloidal  solution  of  mercury  is 
obtained,  brown  by  transmitted,  and  grey  by  reflected 
light.  In  the  presence  of  alkali  bromides  or  iodides,  the 
alkali  ferropyrophosphates  precipitate  copper  salts  as 
cuprous  bromide  or  iodide.  They  also  reduce  Fehling's 
solution  and  solutions  of  the  double  carbonate  of  copper 
and  sodium,  and  even  neutral  or  faintly  acid  solutions 
of  copper  salts  are  reduced,  giving  yellow  colloidal  solutions 
of  cuprous  hydroxide,  green  by  reflected  light.  This 
furnishes  a  test  for  copper  far  more  delicate  than  that 
depending  on  the  production  of  the  well-known  blue 
colour  with  ammonia — F.  Sodn. 


Nitrites  ;    Complex 
A.  X.  Meldrum. 


containing  potassium  and  lead. 

Chem.  Soc.  Proa,  1908,  24,  97. 


The  reaction  between  potassium  nitrite  and  a  lead  salt 
(which  may  be  the  acetate,  nitrate,  chloride,  bromide, 
or  iodide)  results  in  the  production  of  complex  compounds, 
which,  in  addition  to  potassium,  lead,  nitrosyl,  and  water, 
may  contain  one  or  more  equivalents  of  the  negative  ion 
with  which  the  lead  was  originally  associated.  The 
products  vary  in  colour  from  bright  yellow  to  orange,  and 
they  contain  potassium  and  lead,  as  a  rule,  in  the  atomic 
ratio  of  3  :  2.  In  attempting  to  prepare  the  compound, 
K2Pb(X02)2(N03)2,H20,(KO,X03,PbO,X05-|-HO,  Hayes, 
Quait.  Journ.  Chem.  Soc,  1860,  13,  335),  the  author  finds 
that  the  product  has  always  the  composition,  approxi- 
mately, if  not  exactly,  K2Pb(N02)3X03,H20.  Metallic 
lead  is  more  easily  attacked  by  solution  of  lead  nitrate 
to  which  potassium  nitrate  has  been  added,  than  by  lead 
nitrate  solution  alone. 

Acetic   acid,    acetate   of   lime   and   acetone ;     Forthcoming 

increase  of  duties  on in  Japan.     Bd.  of  Trade  J., 

April  30,   1908.     [T.R.] 

A  law  has  recently  been  passed  providing  for  the 
modification  of  the  rates  of  customs  duty  levied  on  acetic 
acid,  acetate  of  lime,  and  acetone  imported  into  Japan, 
as  shown  in  the  subjoined  statement.  The  new  duties 
are  to  be  enforced  from  the  1st  October  next : — 


Articles. 

Rate  of  duty. 

Tariff 
No. 

Present. 

From  1st 
October,  1908 

112 
134  (2) 
134  (3) 

Acetate  of  lime ...  1 

1 

Yen.  J                  Yen. 

100  kins  5-60     100  kins   8-00 

Not  specially  f;         „         0-41 

mentioned.*   1          ,,        15-13 

*  Apparently  dutiable  at  the  rate  of  20  per  cent,  ad  valorem 
under  the  head  of  "  chemicals  not  specially  enumerated." 

Patents. 

Nitric  acid  and  nitrites  ;   Manufacture  of .     Aktiesel- 

skabet  det  Xorske  Kvaelstofkompagni,  Christiania. 
Eng.  Pat.  6265,  Mar.  20,  1908.  Under  Int.  Con  v., 
Mar.  22,   1907. 

Xitkous  gases,  such  as  are  obtained  by  the  electrical 
oxidation  of  nitrogen,  are  absorbed  in  two  stages  ;  first 
by  water  or  dilute  nitric  acid,  with  the  formation  of 
practically  pure  nitric  acid ;  and  secondly  by  a  caustic 
alkali,  with  the  formation  of  a  practically  pure  nitrite. 

—O.  R. 

Nitrogen  oxides  ;   Process  and  apparatus  for  making 

from  air.  A.  Grau  and  F.  Russ.  U.S.  Pats.  884,919 
and  884,920,  April  14,  1908. 

Air  is  passed  into  an  electric  arc  flame,  and  the 
gases  are  withdrawn  directly  from  the  central  zone  of  the 
flame  and  immediately  cooled.  This  is  effected  by 
providing  an  exit  tube  for  the  gases,  of  about  the  same 
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diameter  as  the  inner  zone  of  the  flame,  and  projecting 
into  this  zone,  the  tube  being  cooled  during  working.  Or, 
a  cooled  tubular  electrode  may  serve  as  the  exit  tube. 

— F.  Sodn. 

Hydrochloric    acid    gas ;     Preparation    of    dry    -.     T. 

Mever.     Fr.  Pat.  384,727,  Oct.   12,   1907.     Under  Int. 
Con  v.,  Oct.  13,  1906. 

Hydrochloric  acid  is  prepared  from  sulphuric  acid  and 
rock  salt  in  a  medium  of  molten  sodium  bisulphate.  The 
bisulphate.  at  about  300°  ('..  is  contained  in  a  cast-iron 
vessel,  and  sulphuric  acid  (containing  about  93  per  cent, 
of  H28()4)  is  allowed  to  flow,  continuously  or  periodically, 
through  an  iron  pipe  dipping  below  the  surface  of  the 
liquid,  thus  maintaining  a  constant  circulation,  the  pow- 
dered salt  being  regularly  introduced  in  equivalent 
quantity  from  above.  The  denser  bisulphate  escapes 
from  a  point  near  the  bottom  of  the  vessel,  at  a  rate  corres- 
ponding to  that  of  its  formation,  and  its  heat  is  utilised 
to  raise  the  temperature  of  the  entering  acid.  The 
advantages  of  the  method  are:  (1),  iron  vessels  may 
replace  those  of  stoneware,  on  account  of  the  strength  of 
the  acid  used  ;  (2),  no  stirring  is  necessary,  since  no  solid 
lumps  are  formed,  and  the  introduction  of  air  is  theiefore 
avoided  ;    (3),  the  gas  obtained  is  dry. — F.  Sodn. 

Hydrochloric  acid  and  calcium  fluoride  ;    Process  for  the 

manufacture  of from  calcium  chloride.     C.  Scholl- 

meyer.     Ger.  Pat.  191,830,  April  4,  1907. 

Calcium  chloride  is  decomposed  with  hydrofluosilicic 
acid,  with  the  aid  of  moderate  heat,  whereby  hydro- 
chloric acid  is  evolved.  The  solution  is  evaporated  to 
dryness,  and  the  residual  calcium  silicofluoride  is  con- 
verted into  fluoride  by  heating  until  silicon  fluoride  is  no 
longer  evolved.  The  silicon  fluoride  is  converted  into 
hydrofluosilicic  acid,  for  use  over  again  in  the  process, 
by  interaction  with  water  in  the  usual  manner. — A.  S. 

Sulphuric  anhydride  ;   Process  for  the  preparation  of 

by  means  of  contact  substances  in  a  cylindrical  apparatus. 
M.  Neumann.     Ger.  Pat.  187,077,  July  1,  1904. 

In  order  to  ensure  uniform  distribution  of  the  current 
of  gases  over  the  whole  cross-section  of  the  cylinder,  the 
contact  material  is  disposed  in  the  chamber  according  to 
its  state  of  division,  the  finest  material  at  the  axis,  and 
then  successive  annular  bands  of  material  of  increasingly 
coarser  state  of  division  towards  the  wall  of  the  vessel.  A 
series  of  concentric  cylinders  is  disposed  on  the  supports 
for  the  contact  material,  so  as  to  form  annular  spaces  for 
the  contact  substance.  A  tube,  provided  with  a  cock, 
and  through  which  a  cooling  agent  can  be  led,  enters  the 
cylinder  just  above  the  first  horizontal  layer  of  contact 
material,  and  passes  upwards  through  the  axis  of  the 
vessel,  leaving  the  vessel  above  the  uppermost  layer  of 
contact  substance. — A.  S. 

Platinised  contact   masses ;    Process   for   the   preparation 

of .     M.    Neumann.     Ger.    Pat.    188,503,   Jan.    3, 

1906. 

The  supports  for  the  contact  substance  are  formed  of  a 
material  as  dense  as  possible,  but  possessing  sufficient 
absorptiveness.  They  are  first  impregnated  with  a 
solution  of  a  reducing  agent  or  of  an  alkali,  and  are  then 
treated  at  a  suitable  temperature  with  an  alkaline  solution 
of  platinum  chloride,  or  with  a  solution  of  platinum 
chloride  to  which  alkali  has  been  added.  In  this  way  an 
extremely  thin  layer  of  platinum  is  produced  on  the 
rapport. — A.  S. 

Sulphuric  acid  manufacture  ;   Tangential  chamber  for . 

T.  Meyer.     Ger.  Pat.  186,164,  Feb.  3,  1906. 

Tin;  chamber  is  provided  with  two  or  more  tangential 
inlet  tubes,  at  suitable  distances  apart,  and  at  different 
levels.  The  cross-section  of  the  tube*  is  reduced  to 
correspond  with  the  smaller  quantity  of  gas  passing 
through.  The  velocity  of  the  inflowing  gases  is  2 — 4  m. 
per  second. — A   8. 


Sulphur  trioxide  ;    Process  for  the  preparation  of . 

R.    Frank.     Ger.    Pa'.    194,879,    June   28,    1906. 

See  this  J.,  1908,  404.— A.  S. 

Sulphuric  acid  evaporating  apparatus  ;  Condenser  for . 

S.  Liftman.     Ger.  Pat.   187,253,  Feb.  23,  1906. 

The  dome  of  the  evaporator  carries  a  short  pipe  which 
projects  upwards  into  the  condenser.  This  pipe  is  closed 
at  the  top,  but  has  side  openings.  The  condenser  is  in 
the  form  of  a  flask  with  a  flat  bottom,  and  the  neck  is 
widened  out  at  the  top.  The  lower  outer  edge  of  the  wide 
portion  is  connected  with  a  pipe,  which  passes  out  through 
the  cooling  medium  (water)  surrounding  the  condenser, 
and  leads  to  a  receptacle.  A  discharge  pipe  for  condensed 
acid  is  also  provided  at  the  bottom  of  the  condenser. 
The  receptacle  mentioned  has  a  draw-off  pipe  at  the 
bottom  for  condensed  acid,  whilst  from  its  upper  portion 
a  pipe  leads  upwards,  and  at  some  distance  above,  is  bent 
twice  at  right  angles,  and  then  opens  into  the  pipe  through 
which  the  cooling  water  flows  away  from  the  vessel 
surrounding  the  condenser.  The  action  of  the  water 
flowing  past  the  open  end  of  the  pipe  produces  a  certain 
degree  of  suction  in  the  receptacle  and  condenser. — A.  S. 

Sulphur ;    Process   for   converting into   sulphurous 

acid  by  combustion,  or  into  flowers  of  sulphur  by  con- 
densation. 0.  N.  Witt.  Ger.  Pat.  186,332,  July  18, 
1905. 

Molten  sulphur  is  atomised  by  means  of  steam  under 
pressure  or  compressed  air,  and  the  cloud  of  finely-divided 
sulphur  is  either  burnt  to  sulphur  dioxide,  or  led  into 
cooling  chambers  for  the  production  of  flowers  of  sulphur. 

— A.  S. 

Sulphurous  acid  ;  Process  and  furnace  for  the  preparation 
of  — —  by  burning  sulphur.  Chem.  Fabr.  auf.  Actien, 
vorm.  Schering.     Ger.  Pat.  191,596,  March  13,  1907. 

The  process  consists  in  introducing  finely-divided  sulphur 
continuously  into  a  current  of  air  or  oxygen  (produced 
either  by  pressure  or  by  suction),  in  such  a  manner  that 
the  sulphur  is  ignited  just  as  it  comes  into  contact  with  the 
air  or  oxygen,  and  is  immediately  burnt  to  sulphur  dioxide. 
In  the  furnace  for  carrying  out  the  process,  the  sulphur 
is  fed  from  a  screw  conveyor  on  to  a  movable  sieve  or 
other  distributing  device,  through  which  it  falls  into  the 
combustion  chamber  below. — A.  S. 

Lime  crushing,  slaking,  drying,  and  sifting  machines.  W. 
Wyssling,  Paris.     Eng.  Pat.  20,827,  Sept.   19,  1907. 

This  machine  is  a  combination  of  a  crusher  and  a  digester. 
The  latter  is  composed  of  two  compartments,  in  one  of 
which  the  crushed  lime  is  slaked  by  means  of  steam, 
the  other  one,  provided  with  a  double  bottom  adapted 
to  be  heated,  serving  for  drying  the  slaked  lime.  A  sifting 
drum  is  mounted  upon  the  end  of  a  paddle  shaft  outside 
the  digester,  and  brushes,  fixed  to  the  outer  surface  of 
the  end  plate  of  the  digester,  project  into  the  drum  and 
accelerate  the  sifting  process.  Suitable  means  are  provided 
for  operating  the  various  parts  from  one  common  driving 
shaft.— O.  R. 

Quicklime  ;    Process  of  obtaining  lumps  of .     A.  T. 

Schloesing.     Fr.  Pat.  384,551,  Nov.  30,  1907. 

Quicklime  is  slaked  with  a  small  quantity  of  water. 
The  slaked  lime  obtained  is  sifted,  and,  after  adding  more 
water,  is  moulded  under  pressure  into  balls  or  bricks, 
which  are  then  burnt  at  about  600°  C.  Agglomerating 
materials  may  be  added  to  the  lime  The  balls  or  bricks 
of  quicklime  obtained  are  especially  suitable  for  the 
absorption  of  nitrous  fumes  and  other  gases — A.  (!.  L. 

Slaked  I  inn  in  tin'  form  of  a  fine  powder  ;  Process  for  the 
preparation  <if  -  .  EL  Wiegand,  Export  und  Import 
v.,.,  Maschinen.     Ger.  Pat.  198,825,  Dec.  22,  L806. 

ui  I,  M.iMi.  is  treated  in  a  slaking  chamber  with  moist 
air,  and  then  a  current   of  heated  dry  air  is  passed  ovei 
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the  product  and  into  a  settling  chamber,  where  slaked  lime 
ID  the  form  of  a  very  fine  powder  is  deposited.  These 
operations  are  repeated  aa  often  as  is  necessary. — A.  s. 

Barium  oxidt  ;   Process  for  the  preparation  of from 

barium  carbonate.  M.  Herzben;.  Ger.  Pat.  195,287. 
Jan.  23.  1907. 

Barium  oxide  is  obtained  by  strongly  heating  a  mixture 
of  barium  carbonate  and  barium  peroxide.  The  gas 
evolved,  when  freed  from  carbon  dioxide,  can  be  utilised 
for  the  preparation  of  a  further  quantity  of  barium 
peroxide. — A.  8. 

in  perborate  ;   Preparation  of containing  borax. 

Stolle  and  Kopke.     Fr.  Pat.  384,967,  Dec.  5,  1907. 

By  the  interaction  of  1  molecular  proportion  of  sodium 
peroxide  with  3  molecular  proportions  of  boric  acid,  a 
mixture  of  sodium  perborate,  NaB03,  and  borax  is 
obtained,  containing  46  per  cent,  of  active  oxygen 
(compare  this  J..  1904.  323.  823,  and  1145).  For  its 
preparation,  25  kilos,  of  boric  acid  are  suspended  in 
120  kilos,  of  water  at  0~  C,  and  10  kilos,  of  sodium  peroxide 
(92  per  cent.  Xa,02)  are  added  in  small  quantities,  the 
temperature  being  kept  below  30°  C.  After  a  time 
crystals  appear,  which  are  dried  at  30c  C,  the  yield  being 
43  kilos.  The  mother  liquor  is  used  again.  Since  the 
borax  formed  by  its  decomposition  is  harmless,  the 
product  is  well  adapted  to  the  requirements  of  the  textile 
industry. — F.  Sodn. 

Sulphates  of  iron  and  zinc  and  their  derivatives  [oxides']  ; 

Process  for  the  manufacture  of and  the  recovery  of 

by-products  [hydrogen  and  sulphuric  acid].  F.  A.  E. 
van  Berckelaer,  E.  J.  E.  van  Gorp,  and  P.  E.  G.  Gros. 
Fr.  Pat.  384,904,  Dec.  11,  1907.  Under  Int.  Conv., 
Nov.  22,  1907. 

Iron  or  zinc  is  introduced  into  a  perforated  copper  tube, 
fitting  gas-tight  into  a  cylindrical  metal  generator,  lined 
with  lead  or  copper,  into  which  dilute  acid  may  be 
admitted.  The  hydrogen  is  conducted  from  this  vessel 
to  the  bottom  of  a  column  filled  with  water,  through  winch 
it  forces  its  way,  a  series  of  horizontal  partitions  of  wire 
gauze  serving  to  break  up  the  gas  into  small  bubbles. 
Thus  cooled  and  freed  from  acid,  it  passes  to  a  similar 
column  filled  with  benzine  or  other  hydrocarbon,  for 
carburetting  the  gas,  and  thence  to  a  gasometer.  The 
gas  is  free  from  all  the  objectionable  impurities  of  coal 
gas,  and  is  suitable  for  lighting  and  heating  purposes,  or 
for  generating  power.  The  sulphate  liquor,  run  out 
from  the  bottom  of  the  generator,  is  filtered  and  crystallised, 
the  solution  being  first  subjected  to  electrolysis,  in  the 
case  of  zinc  sulphate,  in  order  to  free  it  from  cadmium. 
By  calcining  the  sulphates,  oxides  of  iron  and  zinc  are 
obtained,  and  also  fuming  sulphuric  acid. — F.  Sodn. 

Acid  sodium  percarbonate  ;    Process  for  the  manufacture, 
of .     E.  Merck.      Ger.   Pat.  188,569,  Feb.  3,  1905. 

Acid  sodium  percarbonate,  4Na2C04+H2C03,  is  obtained 
by  the  interaction  of  1  molecular  proportion  of  sodium 
peroxide  hydrate  and  more  than  1  molecular  proportion 
of  carbonic  acid  at  a  low  temperature.  The  product  is 
suitable  for  use  as  a  disinfectant  and  for  the  preparation 
of  hydrogen  peroxide. — A.  S. 

Potash     salts       [potassium    chloride] ;      Vessel     for     the 

refining  ["  Decken  "]  of .     Gebr.   Burgdorf.     Ger. 

Pat.  189,866,  May  19,  1906. 

In  the  preparation  of  refined  potassium  chloride,  the 
crude  salt  is  placed  in  a  tall  vessel,  provided  with  several 
horizontal  perforated  partitions,  and  is  treated  with 
water,  which  displaces  the  mother  liquor  retained  by 
the  crude  salt.  According  to  the  present  patent  the 
vessel  is  provided  with  manholes  at  different  heights, 
so  that  the  refined  products  of  varying  degrees  of  purity 
can  be  withdrawn   separately. — A.  S. 


Thorium  sulphide  ;    Process  for  the  preparation  of . 

Siemens  and  Halske  A.-G.  Ger.  Pat.  187,546,  Julv  22, 
HHMi. 

THORIUM  sulphide,  free  from  carbon,  is  obtained  by 
leading  carbon  bisulphide  vapour,  alone  or  mixed  with 
hydrogen  sulphide,  over  heated  thorium  oxide. — A.  S. 

Sodium    silicofiuoride    and    fertilisers  ;     Process    for    the 

manufacture  of .     Eiitgerswerke  A.-G.     Ger.   Pat. 

1,651,  Oct.  2.  1906. 

.Substances  containing  iluorine  and  silicon,  as  for 
example,  felspar  (orthoclase),  are  added,  in  definite 
quantities,  to  the  charge  of  raw  materials  for  the 
manufacture  of  superphosphates.  The  vapours  evolved 
in  the  subsequent  working-up  of  the  charge,  are  converted 
into  sodium  silicofiuoride  in  the  usual  manner.  The 
superphosphate  obtained  is  specially  valuable  owing  to 
its  content  of  potassium. — -A.  S. 

Boron ;      Manufacture     of .         Cie.     Franc,      pour 

1' Exploitation  des  Proc.  Thomson-Houston.  Second 
Addition,  dated  Nov.  22,  1907,  to  Fr.  Pat.  377,683, 
May  8,   1907. 

See  Eng.  Pat.  1197  of  1907  ;  this  J.,  1908,  226.— T.  F.  B. 

Sulphur ;     Process    for    preparing    finely -divided . 

H.  Kohler.     Ger.  Pat.  192,815,  May  29,  1906. 

Sulphcjr  and  naphthalene,  preferably  in  equal  quantities, 
are  fused  together,  and  from  the  solidified  product,  the 
naphthalene  is  removed  by  heating  moderately  in  a 
current  of  an  inert  gas,  or  by  extraction  with  a  suitable 
solvent.— A.  S. 

Oxygen  and  nitrogen  ,    Process  for  the  separation  of 

from  air.  G.  Weilnbock.  Ger.  Pat.  193,410,  Oct.  23, 
1906. 

Air  is  treated  in  closed  vessels  with  the  barks  of  trees 
and  shrubs  moistened  with  water,  whereby,  it  is  stated, 
the  oxygen  is  absorbed.  After  removing  the  residual 
nitrogen  from  the  vessel,  the  oxygen  is  withdrawn  from 
the  bark  by  means  of  suction. — A  S. 


CMorates ;     Preparation    of    -t by    electrolysis. 

Pat.   190,626.      See  XI A. 


Ger. 


Alkali  metals,   alkaline- earths,   rare-earths,   etc.     Fr.   Pat. 
384,604.      See  XI A. 


VIII.— GLASS,    POTTERY,  AND  ENAMELS. 

Clay  slip  ;  Studies  on .    /. — J.  W.  Mellor,  S.  A.  Green, 

and  T.   Baugh.     Trans.   Engl.   Ceramic  Soc,   1906 — 7, 
6,  161—170.  • 

The  effect  of  the  addition  of  small  quantities  of  salts  and 
other  substances  on  the  fluidity  of  clay  slips  was  studied. 
Ordinary  earthenware  casting  slip  contains  55  to  60  per 
cent,  of  water,  whilst  similar  slip  to  which  0-25  per  cent, 
(on  the  dry  clay)  of  sodium  or  potassium  carbonate 
has  been  added,  is  equally  fluid  with  about  30  per  cent, 
of  water.  The  increased  fluidity  thus  obtained  renders 
it  possible  to  cast  in  one  mould  pieces  such  as  teapots, 
which  formerly  required  three  separate  moulds,  and 
also  to  use  moulds  10  or  12  times,  instead  of  only  three 
times,  before  drying.  On  the  other  hand,  a  soluble  salt 
may  accumulate  in,  and  disintegrate,  the  mould,  and 
it  may  also  cause  scumming  (milkiness)  in  the  piece 
In  order  to  determine  the  maximum  fluidity  obtainable 
by  the  addition  of  different  substances  to  slips,  the 
viscosities  of  a  number  of  mixtures  were  determined  in 
an  apparatus  consisting  of  a  vertical  wide  glass  tube, 
closed  at  each  end  by  a  rubber  stopper.  The  lower 
stopper  carried  a  short  piece  of  glass  tubing  of  2 — 3  mm. 
bore,  whilst  through  the  upper  stopper  was  inserted  a 
long  piece  of  glass  tubing  terminating  about  3  cm.  abore 
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the  lower  stopper,  and  placed  somewhat  on  one  side. 
The  time  necessary  for  200  c.c.  of  the  slip  to  run  from 
this  apparatus  was  determined,  the  air  which  entered 
as  the  slip  ran  out  serving  to  agitate  the  slip.  The 
maximum  fluidity  was  obtained  with  0-4  grm.  of  sodium 
carbonate  per  68  grms.  of  dry  body  and  110  c.c.  of  water. 
The  substances  tried  could  be  divided  into  classes  as 
follows :  Sodium  and  potassium  carbonates,  fusion 
mixture,  potassium  sulphate,  bisulphate,  hydroxide, 
and  nitrate,  sodium  sulphide,  tannin,  and  gallic  acid, 
increase  the  fluidity  at  first,  whilst  larger  additions 
stiffen  the  slips.  The  reverse  is  the  case  with  copper 
sulphate,  ammonia  solution,  and  potassium-aluminium 
sulphate.  Magnesium  sulphate,  mercury  sulphate, 
sodium  sulphate,  sulphite,  acetate,  chloride,  and  phosphate, 
ammonium  gallate,  hydrochloric  acid,  and  water-glass 
render  the  slip  thinner.  Grape  sugar,  humic  acid,  borax, 
ammonium  chloride,  calcium  chloride,  calcium  sulphate, 
ammonium  urate,  aniline,  ethylamine,  and  methylamine 
render  the  slip  stiffer.  Alcohol  has  no  appreciable  effect. 
Simoni's  experiments  are  referred  to.  He  measured 
the  viscosity  of  a  clay  slip  by  the  weight  required  to 
remove  a  glass  plate  from  the  surface  of  the  slip,  and 
also  by  means  of  the  Vicat  needle. — A.  G.  L. 

Centrifugal  extractors  versus  filer- presses  [for    potteries]. 

J.    W.    Mellor.      Trans.    Engl.    Ceramic   Soc,    1906—7, 

6,  171. 
Clay  slips  cannot  be  dried  by  means  of  centrifugal 
extractors  because  the  slip  forms  a  hard  crust  covering 
the  perforations  in  the  drum,  thus  rendering  them 
impermeable  to  water.  For  a  similar  reason,  filter- 
presses  with  deep  trays  cannot  be  used.  But  when  the 
clay  slip  is  run  through  a  long,  rapidly  rotating  cylinder 
with  solid  walls,  the  clay  collects  on  the  walls,  and  water 
flows  from  the  end  of  the  cylinder.  The  cylinder  is 
emptied  as   soon   as  the   issuing   water   appears  turbid. 

—A.  G.  L. 

Saggar  marls  ;  Some  notes  on  - .    S.  T.  Wilson.     Trans. 

Engl.  Ceramic  Soc,  1906—7,  6,  121—122. 

Saggars  made  by  mixing  marl  and  coarse  grog  will  stand 
repeated  firing  without  cracking,  but  will  not  stand  any 
weight.  When  fine  grog  is  used,  the  saggars  crack  readily, 
but  bear  the  weight  well.  The  best  results  are  obtained 
when  both  coarse  and  fine  grog  are  mixed  with  the  marl. 
If  much  iion  is  present  in  the  marl,  the  saggars  fuse 
on  repeated  firing,  unless  care  be  taken  to  maintain 
an  oxidising  atmosphere  within  them.  With  gas-firing, 
marls  containing  but  little  iron  must  be  employed,  as 
otherwise  the  saggars  fuse  owing  to  reduction  of  the 
iron  to  the  ferrous  state. — A.  G.  L. 

Cobalt  blue  colours  [for  pottery!.     J.  W.  Mellor.      Trans. 

Engl.  Ceramic  Soc,  1906—7,  6.  88—96. 
\  ,  SBL8  on  which  a  blue  band  has  been  formed  with 
mazarine  blue"  sometimes  show  white  patches,  known 
;is  "scumming"  or  "  milkiness,"  after  firing.  The 
defect  is  usually  due  to  the  presence  of  undissolved 
particles  ("pitchers"),  or  to  the  devitrification  of  the 
glaze  or  enamel,  and  rarely  to  the  formation  of  "glass- 
galls."  The  first  defect  may  be  cured  by  better  fritting 
of  the  stain,  with  the  addition  of  more  llux,  if  necessary. 
The  second  defect  may  be  prevented  by  diminishing 
the  proportion  of  lime  in  the  frit,  or  by  the  addition  of  ' 
alumina  (5  to  15  per  cent.).  "  Floating  or  displacement 
of  the  pattern  may  be  due  to  traces  of  moisture  or  grease 
on  the  ware,  below  the  stain,  suddenly  becoming  vaporised, 
and  also  to  the  film  of  moisture  or,  in  the  case  of  sulphurous 
coal  being  used  for  firing, dilute  sulphuric  acid,  deposited 

on  the  wiiri'  during  the  first  stage  of  firing  and  attacking 
the  stain  before  volatilising.  "  Ironing,"  or  the  formation 
of  reddish  or  grey  patches  on  the  colour,  is  due  to  reducl  ion 
of  the  cobalt  oxide,  or  to  separation  of  a  Coball  compound 
Owing  to  mi  excess  of  cobalt  oxide  in  the  stain.  Addition 
of  alumina  or  titanium  oxide  prevents  this  defect  ; 
Coating  with  red-lead  and  refiring  will  frequently  cure 
it.  "  Blistering"  is  said  to  be  due  to  the  evolution  of 
oxygen  from  CODaltic  oxide,  and  the  addition  of  phosphates 
is  advocated  as  a  cure. — A.  (I.  L 


Cobalt  salts  ;    Action  of on  clay.     A.   D.   Holdcroft 

and  J.  W.  Mellor.    Trans.  Engl.  Ceramic  Soc,  1906—7, 
6,   153—160. 

Experiments  made  to  compare  staining  by  means  of 
soluble  cobalt  salts  (chloride  or  nitrate)  and  insoluble 
cobalt  compounds  (oxides  and  silicates),  showed  that 
when  soluble  salts  are  used,  an  appreciable  proportion 
(15  per  cent.)  of  the  cobalt  is  found  in  the  water  from  the 
filter-press.  If  this  water  is  used  over  and  over  again, 
there  is  practically  no  loss  of  cobalt.  Specking  of  the 
ware  does  not  occur-  when  soluble  salts  are  used.  In 
discussing  the  paper,  W.  Edwards  stated  that,  tested 
with  ferricyanide,  the  water  from  the  filter-press  was 
free  from  cobalt  when  soluble  salts  were  used.  He, 
however,  used  the  water  over  again.  The  price  of  cobalt 
chloride  worked  out  at  a  little  more  than  that  of  unground 
cobalt  smalt,  but  the  results  were  better.  A.  Fielding 
stated  that  the  chief  advantage  lay  in  the  more  intimate 
mixing  attainable  by  the  use  of  soluble  salts.  B.  Moore 
pointed  out  that  finely-ground  smalt  also  passes  into 
the  water  from  the  filter- press. — A.  G.  L. 

Clay,    bricks,    tiles,    and    terra-cotta  ;     Drying    of . 

R.  Casson.     -See  IX. 

Lead  in  the  manufacture  of  china.     [T.R.] 

The  Home  Secretary  has  appointed  the  following  com- 
mittee on  the  use  of  lead  in  the  manufacture  of  earthen- 
ware and  china  :  — 

Mr.  E.  F.  G.  Hatch,  chairman;  Mr.  W.  Burton,  Mi. 
Noel  Buxton,  Mr.  Bernard  Moore,  Mr.  Noah  Parkes, 
Dr.  George  Reid,  Miss  Tuckwell,  Mr.  A.  Vernon-Harcourt, 
F.R.S.,  and  Mr.  John  Ward,  M.P. 

The  terms  of  the  committee's  reference  are  : — 

To  consider  the  dangers  attendant  on  the  use  of  lead 
in  the  various  branches  of  the  manufacture  of  china  and 
earthenware,  and  in  the  processes  incidental  thereto, 
including  the  making  of  transfers,  and  to  report  how  far 
these  can  be  obviated  or  lessened  by  improved  appliances 
and  methods  in  the  lead  processes,  or  by  conducting  any 
of  those  processes  in  separate  rooms,  or  by  limitation  of 
the  use  of  lead,  or  by  substitution  of  harmless  lead  com- 
pounds for  raw  lead,  or  by  substitution  of  other  materials 
for  lead,  or  by  controlling  the  employment  of  susceptible 
persons  in  lead  processes,  or  by  precautions  for  detection 
of  lead  poisoning  in  the  earlier  stages,  or  otherwise,  and 
how  far  such  precautionary  measures  are  reasonably 
practicable  generally  and  with  regard  to  the  several 
branches  of  the  said   manufacture. 

To  consider  whether  the  danger  or  injury  to  health 
arising  from  dust  or  other  causes  in  the  said  manufacture- 
can  be  further  obviated  or  lessened,  and  by  what  means. 
and  how  far  such  means  are  reasonably  practicable 
generally  and  with  regard  to  the  several  branches  of  the 
said  manufacture. 

To  consider  the  existing  special  rules  for  the  manu- 
facture and  decoration  of  cart  hen  ware  and  china,  and  the 
making  of  transfers,  and  to  report  what  amendments,  it 
any,  are  desirable  for  the  better  protection  of  the  workers 
from   lead   poisoning  and  other  diseases. 

And  to  consider  and  report  what  modifications,  if  any. 
are  desirable  ill  the  application  of  the  said  special  rules. 
so  amended,  to  particular  branches  of  the  manufactures 
named  above,  in  the  form  of  regulations  under  Section  72 
of  the  Factory  and  Workshop    Act,  1901, 

Correspondence  may  be  addressed  to  the  secretary, 
Mr.  K  A.  H.  Werner.  Factory  Department,  Home  Office. 

I'VI'KVI'S. 

CfUus  or  vitreous  substances  [for  Rdntgetn  tubes]  and  the 
production  mid  use  thereof.     F.  A.  and  ('.  I..  Lindemann, 

Sidmouth.    Devon.      fine.    I'.il.   8704,    Apr.    16,    1907. 

A  glass  which  is  claimed  not  to  absorb  rays  of  short 
w.i\c -length  is  composed  of  oxides  of  elements  having 
atomic  weights  less  than  that  of  silicon.  A  suitable 
composition  is:  Lithium  borate  ( l.i2  I54<)7).  83*5  pel 
cent.  ;       boric     anhydride,      II  ;        beryllium     oxide,      2-5. 
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Fluorides  of  aluminium,  magnesium,  lithium,  and  beryl- 
lium may  also  be  added,  li  necessary,  the  glass  may  l>e 
coated  with  a  photographic  varnish  to  protect  it  from 
moisture. — A.  tl.  L. 

Enamelling  ;   Method  of .     C.  R.  Schmidt,  Baltimore. 

U.S.A.     Eng.    Pat.    19,429,    Aug,   29,    1907. 

362,285  of  1907;  this  J.,  1907, 1009.—^ T.F.B. 

Electric  conductors  ;    Fusing  glass  on  to .     Eng.  Pat. 

16,736.     See  II. 

Quartz;    Electrically  fusing,  refining  and  moulding . 

Eng.'  Pat.   5704.     Set   XI A. 


IX.- BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Clay,  bricks,  tiles,  and  terra-cotta  ;  Artificial  drying  of . 

R.   Casson.     Trans.   Engl.   Ceramic  Soc, '1906—7,   6, 
97—120. 

To  obtain  slow  drying  of  goods  during  the  early  stages 
of  drying,  it  is  generally  better  to  use  hot  air  previously 
nearly  saturated  with  moisture  than  to  use  colder  and 
drier  air,  as  the  former  leaves  the  goods  at  a  temperature 
at  which  the  final  drying  can  readily  be  forced.  The 
author's  firm  have  compiled  a  moisture  table  for  use  with 
wet  and  dry  bulb  thermometers  up  to  210°  F.,  which 
they  will  communicate  to  other  clay-workers  on  applica- 
tion. The  older  methods  of  drying  on  shed  floors,  whether 
by  exhaust  steam  by  day,  and  live  steam  by  night,  by 
coal-firing,  or  even  by  waste  gases  drawn  from  kilns  by 
a  fan,  are  not  to  be  recommended,  the  cost  being  seldom 
below  3  cwt.  of  fuel  per  1,000  bricks.  The  cost  of  exhaust 
steam  may  be  considerable  on  the  basis  of  the  steam- 
raising  value  of  an  equal  amount  of  fuel  used  in  a  com- 
pound condensing  engine.  Drying  in  continuous  kilns 
is  also  uneconomical,  both  labour  and  fuel  costs  being 
considerable.  The  best  types  of  dryers  are  the  various 
modern  tunnel  dryers,  of  which  the  periodical  orinter- 
mittingly  working  tunnels  have  the  lowest  first  cost, 
but  are  the  least  convenient  to  work.  The  best  type  is 
a  progressive  dryer  using  air  heated  by  steam  outside 
the  tunnel,  about  1}  cwt.  of  fuel  per  1,000  bricks  being 
necessary.  It  is  suited  to  the  most  delicate  kinds  of 
goods.  Terra-cotta  ma}'  also  be  dried  in  chambers  into 
which  steam  and  air  are  injected,  the  proportions  being 
controlled  according  to  the  indications  of  wet  and  dry 
bulb  thermometers  placed  in  the  chambers.  Clay  in 
bulk  is  best  dried  by  preliminary  treatment  in  a  filter- 
press,  followed  by  drying  in  chambers  fitted  with  racks, 
or  in  rotating  cylinders  heated  by  steam. — A.  G.  L. 

U.S.  fire  tests  on  building  material,  by  the  National  Board 
of  Fire  Underwriters.  Times  Eng.  Suppl.,  Mav  13, 
1908.     [T.R.] 

Thirty  panels  of  various  building  materials,  including 
concrete  building  blocks,  common,  hydraulic- pressed,  and 
sand-lime  bricks  ;  concrete  of  gravel,  cinder,  limestone, 
and  granite  ;  glazed  and  partition  terra-cotta  tile  ;  sand- 
stone, granite,  and  marble  building  stone  were  tested. 
These  were  placed  in  a  sliding  panel,  which  formed  one 
side  of  the  furnace.  Gas  flames  were  forced  against  them 
by  blasts  of  air  in  such  a  way  as  to  obtain  a  maximum 
temperature  of  1,700°  F.  within  half-an-hour  of  the 
beginning  of  the  tests.  After  two  hours  the  panel  was 
extracted  and  subjected  to  a  jet  of  water  with  a  pressure 
of  50  lb.  to  the  square  inch.  In  the  opinion  of  the 
engineers  this  was  a  more  severe  test  than  could  be  reached 
in  an  ordinary  fire,  though  not,  perhaps,  in  a  wind-fanned 
conflagration.  None  of  the  materials  passed  the  ordeal 
unharmed.  For  comparative  purposes  the  test  was 
a  good  one,  and  without  being  conclusive,  it  has  afforded 
a  number  of  important  data  for  future  investigations. 

The  brick  panels  appear  to  have  withstood  the  tests 
better  than  any  other  material.  Two  kinds  were  tested, 
one  made  of  a  new  brick  and  the  other  of  a  brick  that 


had  been  in  an  engine  foundation  for  some  years.  The 
latter  best  resisted  the  heat.  Fifty  per  cent,  of  the 
new  bricks  were  split,  while  60  to  70  per  cent,  of  the 
old  ones  were  not  damaged  Those  at  the  back  of  the 
panel  were  entirely  unaffected. 

Hydraulic  pressed  bricks  stood  the  test  better  than 
any  other  material.  No  damage  was  apparent  after 
the  firing  and  before  the  water  was  applied,  and  70  per 
cent,  of  the  bricks  were  found  to  be  intact  after  the 
quenching  of  the  flames.  There  was  apparently  little 
difference  in  the  strength  of  the  bricks  before  and  after 
firing. 

Natural  building  stones  showed  the  worst  behaviour  of 
all  the  materials  tested.  They  were  almost  completely 
destroyed.  A  sandstone  panel  entirely  collapsed  soon 
after  the  heat  was  applied. 

Difficulty  was  found  in  determining  whether  the  con- 
crete made  from  limestone,  granite,  gravel,  or  cinders 
sustained  the  least  damage.  The  surfaces  were  all  rather 
badly  pitted  by  the  fire  and  washed  away  by  the  stream  of 
water.  The  test  was  unfair  to  cinder  concrete,  as  the 
sample  of  cinder  was  poor,  containing  a  large  percentage 
of  unburned  coal,  which  ignited  and  left  the  surface  of 
the  concrete  much  pitted.  The  granite  concrete  was 
perhaps  the  best.  The  damage  in  no  case  extended  far 
into  the  concrete,  probably  not  more  than  one  and  a 
half  inches,  and  the  evidence  shows  that  even  at  this 
depth  the  temperature  was  comparatively  low. 

Linen  tags  which  were  placed  in  the  hollow  concrete 
blocks  when  they  were  moulded,  emerged  from  the  furnace 
undamaged.  Sometimes,  however,  these  blocks  split 
after  being  subjected  to  the  fire  and  water  test. 

Further  experiment  will  be  necessary,  however,  before 
anything  approaching  a  satisfactory  material  can  be 
obtained.  As  far  as  the  experiments  go  they  appear  to 
prove  the  contention  of  Government  experts  to  the  effect 
that  a  really  fire- proof  building  material  has  yet  to  be 
found. 

Portland  cement  production  in  the  United  States  in  1907. 
Eng.   and  Min.   J.,   Apr.   25,    1908.     [T.R.] 

The  following  statement,  issued  by  the  United  States 
Geological  Survey,  shows  the  total  production  of  Portland 
natural-rock  and  puzznolana  cements  in  the  United  States 
for  the  calendar  year  1907. 

The  total  production  of  all  kinds  of  hydraulic  cement 
in  1907  was  52,230,342  barrels,  valued  at  $55,903,851. 
Of  the  above  total  quantity  of  cement  manufactured  in 
1907  in  the  United  States,  48,785,390  barrels  were  Port- 
land cement,  with  a  value  of  853,992,551  ;  2,887,700 
barrels  were  natural-rock  cement,  with  a  value  of 
81,467,302  ;  and  557,252  were  puzzuolana  cement, with  a 
value  of  $443,008.  The  total  production  of  hydraulic 
cement  in  1906  was  51,000,445  barrels,  valued  at 
855,302,277.  Comparison  of  these  totals  with  those 
above  given  shows  an  increase  in  quantity  in  1907  over 
1906  of  1,229,897  barrels,  and  in  value  of   8601,574. 

Corundum  discoveries  in  India.     Bd.   of  Tr.   J.,  May  5 
1908.     [T.R.] 

Corundum  is  found  exposed,  and  has  been  seen  at  three 
places,  viz.  :  (1)  Patarknang — a  village  jointly  belonging 
to  Mariaw  and  Rambrai  States,  lying  a  few  miles  west 
of  the  Raciang  (Riwiang)  river ;  (2)  at  Nongmaweit 
village  ;  (3)  on  the  Raindu  river,  a  tributary  of  the 
Someshveri  river.  This  mineral  is  said,  however,  to  extend 
over  a  very  large  area  near  (2)  and  (3).  The  stone  at 
(1)  is  coarse  and  is  regarded  by  the  people  as  of  small 
value  ;  (2)  and  (3)  are  close  together  and  are  situated 
a  few  miles  west  of  the  U  Blay  river,  near  its  source  : 
they  are  in  the  Nongstein  State  and  produce  a  superior 
stone.  Corundum  is  quarried  chiefly  at  (2)  because  it 
occurs  there  in  small  lumps  which  can  be  handled  easily. 
At  (3)  corundum  occurs  close  to  and  in  the  river  bed  in 
much  larger  blocks,  weighing  probably  several  tons.  It 
is  here  that  the  best  quality  stone  is  found.  It  is  close 
grained  and  highly  crystalline.  It  is,  however,  not 
worked  to  any  considerable  extent  owing  to  the  difficulty 
in  cutting. 
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Patents. 

Aluminium  ;  Process  for  treating  minerals  containing 

[for  the  production  of  corundum].     H.  Herrenschmidt. 
Fr.  Pat,  384,493,  Feb.  5,  1907. 

Minerals,  containing  aluminium,  may  be  converted  into 
refractory  and  abrasive  materials  by  fusion  in  an  electric 
furnace.  The  present  invention  consists  in  mixing  such 
minerals,  before  fusion,  with  a  suitable  oxidising  agent, 
such  as  manganese  dioxide,  zinc  sulphate,  or  potassium 
nitrate,  to  prevent  the  formation  of  carbides  and  the 
reduction  of  metallic  oxides  during  the  process,  and  also 
in  adding  magnesia,  or  other  basic  substance,  to  neutralise 
some  of  the  silica  present,  or  in  adding  more  silica,  so  that 
the  mixture  approximates  to  the  formula,  112A1203+ 
60-4SiO2.  For  example,  to  100  parts  by  weight  of  dried 
bauxite  containing,  besides  alumina,  12  per  cent,  of 
silica  and  6  per  cent,  of  iron  oxide,  might  be  added  : 
(a),  15  parts  of  zinc  sulphate  ;  or  (b),  12  parts  of  magnesia 
and  15  parts  of  zinc  sulphate  ;  or  (c),  25  parts  of  silica 
and  15  parts  of  zinc  sulphate.  The  resulting  mixtures, 
fused  in  the  electric  furnace,  give  a  product  practically 
equal  to  pure  corundum  in  quality. — F.  Sodn. 


Aluminium  ;  Process  for  treating  minerals  containing 

[for  the  manufacture  of  refractory  products].  H.  Herren- 
schmidt. First  Addition,  dated  Feb.  19,  1907,  to  Fr. 
Pat.  384,493,  Feb.  5,  1907  (see  preceding  abstract). 

For  the  manufacture  of  refractory  and  ceramic  products, 
such  as  firebricks,  it  is  proposed  to  employ  the  artificial 
corundum,  made  as  described  in  the  principal  patent. 
The  colour  and  properties  of  the  product  may  be  varied 
by  the  addition  of  appropriate  oxides  in  preparing  the 
corundum.  The  process  consists  in  mixing  the  corundum 
(100  parts),  preferably  reduced  to  grains  of  three  different 
sizes,  with  an  appropriate  agglomerant,  such  as  clay 
(about  25  parts),  the  mixture  being  worked  up  into  a 
homogeneous  paste  with  water,  and  then  moulded  under 
pressure.  After  drying,  it  is  burnt  in  a  pottery  kiln,  at 
the  temperature  of  the  porcelain  kiln.  The  ingredients 
may  be  mixed  in  proportions  other  than  those  specified. 

— F.  Sodn. 

Materials  capable  of  withstanding  heat,  acids  and  alkalis, 
and  the  manufachire  of  the  same  and  apparatus  for  use 
therein.  A.  A.  de  Karyscheff,  Paris.  Eng.  Pat  2994, 
Feb.  6,  1907. 

See  Fr.  Pat.  350,016  of  1904  ;    this  J.,  1905.  971.— A.  G.  L. 

Metals   and   metalloids ;     Process   of   extraction   of 

from  minerals,  earths,  or  compounds  containing  them. 
H.  Herrenschmidt.  Third,  fourth,  and  fifth  Additions, 
Feb.  19,  1907,  to  Fr.  Pat.  369,878,  Sept.  18,  1906  (this 
J.,  1907,  208  and  419). 

The  crude  bauxite  is  dried  by  waste  heat  from  the  electric 
furnace  in  which  the  iron  boride  and  corundum  are 
produced.  If  aluminium  is  to  be  made  from  the  corundum , 
the  latter  is  not  allowed  to  cool,  but  is  at  once  transferred 
to  another  furnace,  or  to  another  part  of  the  same  furnace, 
in  which  the  reduction  is  carried  out.  Coloured  corundum 
is  produced  by  mixing  with  the  corundum,  after  removal 
of  the  iron  boride,  a  coloured  oxide  (chromium  oxide  or 
manganese  oxide)  and  an  oxygen  carrier  (manganese 
dioxide,  nitre  or  zinc  sulphate),  and  reheating.  Suitable 
I  no  portions  are  :  Bauxite,  100  parts  ;  borax,  §0;  carbon, 
30  ;  to  which  are  afterwards  added  :  Chromium  oxide, 
20  parts ;  zinc  sulphate,  40.  Refractory  products 
(bricks,  crucibles,  etc.)  are  obtained  by  adding  clay  to 
the  corundum,  powdering  the  mixture,  moulding  under 
pressure  after  adding  water,  drying,  and  burning  at  the 
temperature  of  the  porcelain  furnace.  The  most  refractory 
products  are  obtained  when  the  composition  of  the 
mixture  approximates  to  the  formula,  112Al203  +  62-4Si< »... 

—A.  G.  L. 


Magnesium  silicates  ;  Manufacture  of .  H.  Herren- 
schmidt. First  and  Second  Additions,  dated  Feb.  19, 
1907,  to  Fr.  Pat.  369,987,  Sept,  24,  1906  (this  J.,  1907, 
203). 

(1).  For  carrying  out  the  fusion  described  in  the  principal 
patent,  it  is  proposed  to  use  materials,  which  are  as  nearly 
as  possible  at  the  temperature  they  have  attained  during 
desiccation  or  other  preliminary  heating  process.  This 
is  secured  by  conducting  such  preliminary  treatment  in 
an  apparatus  contiguous  to  or  closely  adjoining  the 
electric  furnace.  (2).  The  various  acid  and  basic  mag- 
nesium silicates,  which  may  be  thus  obtained,  are  specially 
suitable  for  the  manufacture  of  refractory  and  ceramic 
products,  such,  for  example,  as  fnebricks,  in  which  acid 
or  basic  properties  are  desired.  These  are  manufactured 
by  mixing  the  silicate,  preferably  reduced  to  grains  of 
three  different  sizes,  with  an  agglomerant,  such  as  clay 
(as  a  rule,  in  the  proportion,  25  of  clay  to  10't  of  silicate), 
and  working  the  mixture  with  water  into  a  paste,  which 
is  then  moulded  under  pressure,  and,  after  drying,  burnt 
in  a  pottery  kiln,  at  the  temperature  of  the  porcelain 
kiln. — F.  Sodn. 

Artificial  marble  coloured  with  different  shades  throughout 
the  mass  and  possessing  the  appearance  and  qualities 
of  natural  marble  ;    Transformation  of  calcareous  stones 

into .     J.   P.   Veillard,   G.   Briais,  H.   Marquis,   E. 

Herreman,  and  H.  Cartier.  Fr.  Pat.  384,942.  Mar.  22. 
1907. 

The  calcareous  stone  is  successively  treated  with  solutions 
of  salts  which  are  so  chosen  that  they  react  either  with 
one  another  or  with  the  material  of  the  stone  itself,  to 
produce  compounds  which  impart  the  desired  colouring 
for  imitation  marble.  By  reserving  parts  of  the  surface, 
multi-colour  effects  can  be  obtained. — P.  F.  C. 

Stone,    artificial ;     Manufacture    of from    foundry 

residues.     E.  Reinecke.     Fr.  Pat.  384,725,  Oct.  3,  1907. 

Sifted  foundry  sand  (50  per  cent,  by  volume),  granulated 
slag  from  a  cupola  furnace  (40  per  cent.),  containing  about 
60  per  cent,  of  silica,  and  lime  or  cement  (10  per  cent.) 
are  mixed  together,  ground  finely,  and  moulded  under 
pressure  after  adding  water  to  the  mixture. — A.  G.  L. 

Puzzuolana   and   other   volcanic   materials ;     Process   for 

working in  order  to  facilitate  mixing  and  combining 

with  lime  or  cement  and  to  yield  highly  resistant  products. 
E.  Bougleux.  Fr.  Pat.  384,930,  Dec.  12,  1907.  Under 
Int.  Con  v.,  Dec.  15,  1906. 

Puzzuolana,  trass  or  other  volcanic  rock  is  broken 
up  into  pieces,  exposed  to  'the  sun  and  then  to  rain. 
and  allowed  to  dry,  if  possible  in  a  current  of  air  or  other 
oxidising  gases.  The  material  is  then  further  dried  and 
oxidised  in  cylindrical  kilns  or  towers  traversed  by  hot 
flue-gases  containing  oxygen,  after  which  it  is  powdered 
and  mixed  with  lime,  or  cement,  and  water  in  special 
mixing  machines.  Crystalline  minerals  (leucite)  should 
be  separated,  powdered  separately,  and  then  mixed  with 
the  bulk  of  the  material. — A.  G.  L. 


An/n/drite  or  dead-burnt  plaster  ;   Process  for  the  hydration 
of .     G.  Linck.     Ger.  Pat.  194,316,  Feb.  12.'  L907. 

The  anhydrite  or  dead-burnt  plaster  is  ground,  moistened 
with  a  sufficienl  quantity  of  water  to  form  gypsum,  or 

plaster  of  Paris  (< '.iS(  >,..\  I  I..O).  or  a  mixture  of  the  two, 
and  subjected  to  strong  pressure  in  suitable  moulds. 
Particles    of   gypsum    Or    pi ister    of    Paris    may    be    added 

to  the  material   before  or  after  moistening  with   water, 

,-ind  a  eatalyser.  such  as  sodium  chloride  may  also  be  ;idded. 
It    is  slated    that    at    the  ordinary    I  einpera  t  lire,   a    pressure 

ol   1500  kilos,  per  sip  em.  will  effect  the  conversion  into 

<\  psum  in,  it  the  most,  12  hours,  whilst  for  the  conversion 
into  a   mixture  of  gvpSUDQ  and   plaster  of   Paris,  a   pressure 

ul  300    -inn  kilos,  is  sufficient,      \.  s. 
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Mineral  production  of  Queensland  in  l!ii)7.     Bd.  of  Trade 
J..   April  30.   1008.     [T.R.] 


filed  production  in  the  United  Stars  m  i;>n7.     Eng.  and 
Mm.  J..  April   18,   1908.     [T.R.] 

The  American  Iron  and  Steel  Association  has  completed 
the  collection  of  statistics  of  open-hearth  steel  production 
in  the  United  States  for  L907.  The  figures  show  10,803,21 1 
long  tons  of  ingots  and  745.877  tons  of  direct  castings  ; 
I  il  of  11,549,088  tons,  being  an  increase  over  the 
preceding  year  of  568,676  tons,  or  5-1  per  cent.  The 
division  oi  this  steel  by  the  process'  used  was  as  follows  : — 


1906. 


Tons. 

\cid    1,321,653 

Basic 9,658,760 

Total 10,980,413 


1907. 


Tons. 

1.269,773 

10,279,315 

11.549,088 


The  total  production  of  steel  in  the  United  States  tor 
two  years  past  is  as  follows,  in  lone  tons  : — 


Bessemer    . . . 
Open-hearth 
Crucible,  etc. 


1906. 


1907. 


Tons. 
12.275,830 
10,980,413 

141,893 


Tons. 
11,667.549 
11,549,088 

143,000 


Total 


23,398,136 


23,359,637 


The  total  production  of  steel  for  10  years  past  has  been 
as  follows,  in  long  tons  : — 

1898  .  . .      8,932,857  I  1903    14,534,978 

1899  10,639,857  1904    13,859,887 

1900      10,188,329  1905    20,023,947 

1901     13,473,595  1906    23,398,136 

1902    14,947,250  1907    23,359,637 

Copper  production  of  the  World.     H.  R.  Merton  and  Co. 
April.   1908.     [T.R.] 

The  following  are  figures  showing  the  copper  production 
of  the  world,  in  long  tons  : — 


North  America — 

United  States 

Canada  

Mexico    

Newfoundland 

South  America — 

Chile 

Peru    

Bolivia    

Argentina 

Europe — 
Spain  and  Portugal  . 

Germany    

Russia 

Sweden 

Norway    

Italy 

England 

Austria  

Hungary 

Turkey 

Africa — 

Algeria    

Cape  of  Good  Hope 

Japan 

Australasia 

Total 


1906. 


1907. 


409,650 

25,460 

60,625 

2,295 


498,030 


25,745 

8,505 

2,500 

105 


36,855 


49,320 

20,340 

10,490 

1,500 

6,120 

2,865 

750 

1,225 

210 

425 


395,090 

25,615 

56,565 

1,730 


479,000 


26,685 

10,575' 

2,500 

220 


39,980 


49,675 

20,490 

15,000 

2,000 

7.010 

3,300 

700 

920 

125 

1,250 


93,245 

100,470 

440 
6,540 

70 
6,730 

6.980 

6,800 

42,740 
36,250 

48,935 
41,250 

714.100 


716,435 


The  "  Queensland  Government  Mining  Journal  "  pub- 
lishes the  following  statistics  of  the  mineral  output  of 
Queensland  for  the  year  1907,  with  the  corresponding 
figures  for  the  preceding  year  : — 


1906. 

1907. 

Quantity. 

Value. 

Quantity. 

Value. 

Antimonj,    . .  . 

Coal   

Copper 

.tons 

530 

606.772 
10,077 

544,636 

31,401 

2,809 

61,856 

106 

783,087 

4,823 

768 

£ 

6,917 

173,282 

916,546 

18,110 

2,313,464 

14,114 

49,884 

23.364 

15,275 

101,693 

490,283 

64,136 

11,579 

521 

683,272 

12,756 

466,476 

35,856 

5,157 

89,978 

67 

921,497 

6,140 

615 

£ 

7,863 

222,135 

1,028,179 

40,500 

Gold  f 

Lead 

Limestone. . . . 
Molvbdenite  . 
Silver 

[ne  oz. 

1,981,461 

24,327 

75,330 

35,808 

8,442 

112,540 

Tin 

Other 

496,766 
89,767 
11,569 

Total  value 

— 

4,198,647 

— 

4,134.687 

Iron  ore  from  Natal.     Bull.  Imp.  Inst.,  1908,  6,  27—28. 

The  sample  of  ore,  taken  from  a  surface  outcrop  at 
Sweetwaters,  Natal,  consisted  of  fragments  of  a  brownish 
limonitic  mineral.  Tt  contained:  ferric  oxide,  71-31 
per  cent.  (  =  metallic  iron,  49-91);  ferrous  oxide,  nil; 
manganese  oxide,  2-36  (  =  metallic  manganese,  1-82); 
silica,  6-08;  phosphoric  anhydride,  0-70  (  =  phosphorus, 
0-30)  per  cent.  ;     sulphur,  nil. — A.S. 

Blast-furnace  ;      Re-starting    a after    damping    for 

fourteen  month*.     S.  Surzycki  and  W.  Jacobson.     Stahl 
u.  Eisen,  1908,  28,  623—624. 

Particulars  are  given  of  the  re-starting  of  a  furnace  at 
Czenstochau,  Russia,  which  had  been  damped  for  14 
months,  as,  owing  to  the  extreme  thinness  (3  cm.)  of  the 
walls  in  places,  it  would  have  been  fatal  to  have  allowed 
it  to  burn  out  entirely.  The  furnace  had  a  daily  output 
of  140 — 150  tons  of  pig-iron.  When  damped,  it  had  been 
in  use  for  5£  years,  during  which  period  it  had  been 
stopped  once  for  repairs,  and  had  been  damped  once  for 
28  days.  The  furnace  was  nearly  filled  with  charges 
containing  a  total  excess  of  coke  amounting  to  15  tons, 
the  excess  being  placed  at  bottom  and  top  ;  this  was 
covered  by  a  charge  of  argillaceous  ore,  on  top  of  which 
a  layer  of  clay  was  placed  and  stamped  down.  The 
tuyeres  were  removed,  all  openings  bricked  up,  and  the 
whole  outside  coated  with  tar.  After  being  in  this 
condition  for  14  months,  the  furnace  was  re-started  after 
repairing  the  walls  to  some  extent  and  placing  iron  pipes 
in  the  tuyere  openings.  The  first  iron  was  obtained  in 
36  hours,  and  the  furnace  was  in  full  working  order  in 
a  few  days  more.     It  is  expected  to  last  for  several  years. 

—A.  G.  L. 

Flame  spectra  of  iron.     G.  A.  Hemsalech  and  C.  de  Watte- 
ville.     Compt.   rend.,    1908,   146,   859—862. 

The  authors'  new  method  of  studying  flame  spectra 
(this  J.,  1907,  830),  applied  to  iron,  gives  different  results 
according  to  the  gaseous  mixture  employed.  When  iron 
is  introduced  into  a  flame  of  air  and  coal  gas,  either  by 
use  of  the  arc  or  spark  between  iron  terminals,  or  as 
ferric  chloride,  a  spectrum  is  observed  containing  about 
750  lines  between  X2250  and  X5000  ;  but  by  substituting 
oxygen  for  air.  only  about  250  lines  occur  in  the  same 
interval,  and  using  a  mixture  of  oxygen  and  hydrogen, 
about  210  lines.  These  differences  appear  to  be  inde- 
pendent of  the  manner  in  which  the  iron  is  introduced 
into  the  flame,  and  are  not  accounted  for  by  the  individual 
effect  of  the  atmospheric  nitrogen  or  the  carbon  in  the 
coal  gas.  All  the  lines  of  iron  appearing  in  the  oxy- 
hydrogen    flame-spectrum    occur    also    in    that     obtained 
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with  coal  gas  and  air.  About  80  lines  are  common  to 
all  the  flame  spectra  and  may  probably  be  regarded  as 
the  fundamental  lines  of  iron.  They  are  identical  with 
the  lines  recognised  in  stellar  spectra. — F.  SoDN. 


Phosphor-bron: 


S.     Sperry.     Mech.     Eng.,     1908, 
54 — 55. 


The  phosphorus  acts  as  a  deoxidising  agent  in  phosphor- 
bronzes  and  not  as  a  constituent  of  the  alloy.  The  pre- 
ferable means  for  introducing  phosphorus,  is  by  addition 
of  phosphor-tin.  which  generally  contains  about  5  per 
cent,  of  phosphorus.  Phosphor-bronze  which  is  to  be 
rolled,  should  be  made  from  a  mixture  of  tin  (3  to  5  ; 
max.  8  per  cent.),  and  phosphorus  (0-02  to  0-03;  max. 
0-05  per  cent.).  Zinc  is  injurious  in  phosphor-bronzes, 
"'  tin-spots  "  being  produced  in  a  marked  degree. 

Alloys  of  lend  and  tin  ;    Hardness  of .     A.   Saposh- 

nikow.     J.  Russ.  Phvs.-Chem.  Ges.,   1908,  40.  92—95. 
Cheni.  Zentr.,  1908,  1,  1450. 

Alloys  of  lead  and  tin,  the  cooling  curve  of  which. 
according  to  Roberts- Austen,  consists  of  two  branches 
intersecting  at  the  eutectic  point  (at  33  per  cent,  of  lead^. 
were  examined  with  respect  to  haidness  by  BrinelFs 
method  (this  J.,  1908,  120),  in  which  a  weighted  steel 
cone  is  forced  into  the  metal.  The  results  were  as  follows, 
the  degree  of  hardness  being  expressed  in  kilos,  per 
sq.  mm.  : — 


Tin,  per  cent. 

0 

10 

20 

30 

:     40 

50 

60 

Solidification 

temp.    . . . 

316° 

295° 

272° 

253° 

235* 

213' 

183° 

Degree     of 

hardness  . 

3-90 

10-10 

12-16 

14-46 

15-76 

14-90 

14-58 

Tin,  per  cent. 

66 

67 

68 

70 

80 

90 

100 

Solidification 

temp     . .  . 

180° 

180° 

178° 

180° 

198° 

215° 

222° 

Degree    of 

hardness 

16-66 

15-4 

14-5S 

15-84 

15-20 

13-25 

4-14 

The  results  indicate  that  the  maximum  degree  of  hard- 
ness is  found  in  the  case  of  the  eutectic  alloy. — A.  S. 

Alloys  of  aluminium  and   zinc  ;    Hardness  of .     A. 

Saposhnikow.     J.    Russ.    Phvs.-Chem.    Ges.,    1908,    40. 
95—100.     Chem.  Zentr.,  1908,  1,  1450—1451. 

According  to  Heycock  and  Neville,  the  cooling  curve 
of  the  alloys  of  aluminium  and  zinc  consists  ol  two  branches 
intersecting  at  the  eutectic  point  (4-9  per  cent,  of 
aluminium).  Shepherd  states  that  in  addition  to  the 
eutectic,  there  are  also  formed  two  series  of  mixed  crystals 
containing  up  to  50  per  cent,  of  zinc  and  up  to  2  per 
cent,  of  aluminium  respectively.  The  author  deter- 
mined the  hardness  (kilos,  per  sq.  mm.,  see  preceding 
abstract)  and  elasticity  (kilos,  per  sq.  cm.)  of  these  alloys 
with  the  following  results  : — 


Zinc,  per  cent, 
Hardnes3    . . 
Elasticity  . . 


0 

10 

15 

20 

30 

40 

25-4 

47-8 

66-0 

89-0 

107-0 

85-0 

402 

985 

— 

1840 

2530 

1900 

Zinc, 

per  cent.  70  so 

Bfardneu  64-8  >   57-0 

Elasticity  I  2230  L670 


90 

94 

95 

96 

98 

73-3 

74-0 

77-9 

73-0 

72 

1670 

1425 

1290 

1185 

1210 

60 
67-0 
2140 


100 
36-7 
570 


The    eutectic    alloy    thus    shows    a    relative    maximum 
degree  of  haidness,  whilst  the  alloy  containing  To  per 

Cent,  ol  aluminium  shows  an  absolute  maximum  degree 
of  hardness  and  of  elasticity,  which  the  author  attribute* 
'•■  tin-  formation  of  mixed  crystals.  —A.  8. 

Analysis  of  alloys  ;  The  planimelric  ,  and  the  structun 
of  /ihoxp/ior-ropprr.  A.  K.  Huntington  and  C.  H. 
!)•   ch.     Faraday  8oe.  [Advance  proof],  April  28,  1908. 

In    the    iiium.  copic  examination   of   metallic  alloys,   a 

smooth     polished    surface    is    chemically    treated     m    8Ui 

manner  thai  the  const  ituentfl  can  he  visibly  differentiated. 

(See    Stead.    tl,;s    .1.,     IS!l7.    L><  II )   ami    506  j      1898,     INI.)        If 

pecimefl  appears  to  he  homogeneous,  it  may  be  either 

a     pure    metal,    a    definite    mtei  metallic    compound.    01     B 


homogeneous  solid  solution.  Where  two  solid  constituents 
are  visible  in  the  same  section  and  the  composition  of 
each  phase  is  known,  such  as  in  the  copper-zinc  alloy 
containing  from  30-5  to  46-5  per  cent,  of  zinc,  where  the 
two  micrographic  constituents  are  the  so-called  a-  and 
|3-  solutions,  the  proportion  of  each  constituent  may  be 
calculated  from  the  relative  areas  occupied.  Where 
crystals  of  a  solid  constituent  are  surrounded  by  the 
eutectic,  measurements  of  their  relative  areas  can  be 
made  and,  as  the  composition  of  the  eutectic  is  constant, 
the  composition  of  the  alloy  can  be  calculated.  It  is 
essential,  for  quantitative  microscopic  measurements, 
that  the  alloys  should  be  cooled  sufficiently  slowly  to 
permit  of  a  state  of  equilibrium  being  established  between 
the  solid  phases,  or. if  quenched,  that  the  condition  of 
equilibrium  at  the  temperature  of  quenching  be  known. 
The  method  [is  therefore  only  applicable  to  alloys  the 
freezing  points  and  transformation  curves  of  which  have 
been  accurately  determined.  As  the  ordinary  photo- 
micrograph is  too  small  to  allow  of  accurate  measure- 
ment, the  image  should  be  projected  upon  paper  fastened 
to  a  drawing  board,  and  the  outlines  traced  with  a  pencil. 
If  the  illumination  be  poor,  tracing  paper  laid  on  clear  glass 
can  be  substituted  for  the  drawing  board.  To  facilitate 
measurement,  one  of  the  constituents  in  the  drawing 
is  shaded,  and  the  area  measured  with  a  planimeter.  If 
the  pattern  he  complicated  or  the  crystals  small,  the  error 
of  planimetric  measurement  becomes  excessive  and  a 
better  method  is  to  divide  the  drawing  into  1  cm.  squares 
and  estimate  the  proportion  of  shaded  to  white  areas. 
The  proportions  of  the  component  metals  corresponding 
to  the  areas  exposed,  may  be  calculated  from  a  know- 
ledge of  the  densities  of  the  constituents,  but  these 
calculations  may  be  avoided  by  using  a  graphic  calculator 
having  the  percentage  of  the  component  metals  as  abscissae 
and  the  percentage  area  occupied  by  any  micrographic 
constituent  as  ordinates.  The  diagonals  are  obtained 
by  joining  up  points  corresponding  with  the  composition 
of  each  micrographic  constituent.  An  important  feature 
affecting  this  method  of  assay  is  that  in  some  alloys 
and  particularly  in  some  phosphor- copper  alloys,  segre- 
gation takes  place.  In  an  etched  section,  dark  copper 
crystals  may  be  seen,  separated  from  the  eutectic  by  a 
belt  of  white  copper  phosphide.  The  area  of  the  copper 
crystals  is  greater  than  that  corresponding  to  equilibrium, 
owing  to  the  copper  which  they  have  abstracted  from  the 
surrounding  eutectic.  The  author  shows  that  by  taking 
the  area  of  the  copper  phosphide  belts,  a  correction  for 
the  segregation  can  be  made.  A  table  giving  a  number 
of  assays  made  by  measurements,  and  checked  by  analysis, 
is  included  in  the  paper. — F.  R. 

Patents. 

Metalliferous  [tin-bearing]  dime  and  the  like  ;    Treatment 

of .     J.  H.  and  J.  M.  Holman,  Camborne,  Cornwall. 

Eng.  Pat.  6237,  Mar.  14,  1907. 

The  metalliferous  (tin-bearing)  slime  is  treated  on  a 
revolving  table  formed  of  two  concentric  rings  the 
surfaces  of  which  are  inclined  towards  each  other,  the 
two  rings  thus  forming  a  trough  of  flat  conical  shape. 
A  space  is  left  between  the  two  adjacent  edges  of  the 
pings  to  allow  of  the  escape  of  the  slime  into  a  launder 
placed  below.  This  launder  is  divided  by  a  central 
partition  into  two  concentric  annular  launders,  which 
aie  further  sub-divided  into  compartments  by  radial 
partitions,  SO  that  material  from  any  part  of  one  ring 
can  be  again  treated  on  the  other  ring.  Launders  are 
provided  for  delivering  crushed  ore  and  water  to  the 
upper  rims  of  both  I'ingS,  as  well  as  pipes  and  receptacles 
for  raising  the  slime  from  the  central  launder,  and  pipes 
for  supplying  water  to  different    parts  of  the  table. 

—A.  <;.  L 

[Flotation   process  f<<r   tine-retort   residues.]     Non-metallic 
from   "ilt<  r   mint  ml  substances,    Separation  of  certain 

.     A.  .1.    Boult,    London.     From  <:.    \.  Chapman, 

Broken    Hill.    \e«    South    Wales.     Eng.    Pat.    8587, 
\i„.  12.  L907. 
Zmc-BETOKT   residues,    which   contain    a    large   quantity 
of  carbonaceous  material,  together  with  lead.  iron,  silver, 
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zinc  zinc  oxid<  to.,  are  made  into  a  pulp  with 

acidified  water,  and  the  mixture  is  briskly  agitated, 
in  a  gabbet  plant,  with  a  small  proportion  of  oil 
(0*5  to  2-0  per  cent,  reckoned  on  the  residues),  at  a  tem- 
perature oi  fXf  C.  or  over.  On  stopping  the  agitation, 
the  carbonaceous  material  is  floated  to  the  top  by  the 
oil  and  evolved  gas,  and  is  removed.  The  metallic 
minerals  and  gangue  left  may  then  be  separated  in  any 
usual  way.  —  A.  G.  L 

Flue-dust    [from    copper    and    nickel    ores]  ;     Process    of 

utilising .      K.    F.    Wood.    Xew    York.    Assignor   to 

Internal.  Nickel  Co.,  Xew  Jersey.     C.S.  Pat.  884,970, 
April   14.   1908. 

Fine  flue-dust  from  copper  and  nickel  sulphide  ores  is 
mixed  with  ore  containing  more  sulphur  than  the  tlue- 
dust.  The  whole  is  ignited,  and  air  is  blown  through  the 
mass  so  as  to  cause  it  to  sinter. — A.  G.  L. 

Copper  ;     Process    tor   obtaining    pure .     L.    Jumau, 

Paris.      D.S.   Pat.   886,622,    April  21,    190S. 

See  Fr.  Pat.  364,430  of  1906  ;  this  J.,  1906,  892.— T.  F.  B. 

Minerals   [copper  sulphide  ores] ;    Apparatus  for  roasting 

and   sintering .     F.    Bennitt.     Fr.    Pat.    384,539, 

Nov.  30.  1907. 

The  apparatus  is  designed  for  the  roasting  and  sintering 
of  fine  copper  sulphide  ores,  and  consists  essentially  of 
an  endless  chain  conveyor  carrying  a  number  of  metallic 
receptacles  with  perforated  bottoms,  or  else  of  a  rotating 
drum,  the  outer  surface  of  which  carries  a,  number  of 
similar  compartments.  In  the  interior  of  the  apparatus 
is  placed  a  chamber  heated  by  the  burning  ore,  from 
which  the  air  necessary  for  the  roasting  is  drawn  through 
the  material  in  the  compartments  into  an  outer  chambei 
leading  to  the  chimney.  Each  compartment  first  receives 
from  a  hopper  a  charge  of  refractory  material,  e.g.,  cal- 
careous rock,  designed  to  protect  the  metal  from  injury, 
and  then  passes  under  a  second  hopper  which  supplies 
it  with  its  charge  of  ore.  Each  compartment  next  passes 
in  front  of  a  burner  from  which  a  flame  issues,  and  over 
a  flue  in  which  is  a  fan  or  other  suction  device,  air  being 
drawn  through  the  charge  of  ore.  After  passing  the  flue, 
the  compartments  are  eventually  emptied  into  a  truck. 
(See  also  Fr.  Pats.  380,343  and  380,344  of  1907  ;  this  J., 
1908,  26.)— A.  G.  L. 

Ores  containing  arsenic  ;   Process  for  treating .     T.  B. 

McGhie,   Assignor  to  T.    Barton,    London.     U.S.    Pat. 
885,071,  April  21,  1908. 

See  Eng.  Pat.  7034  of  1907  ;   this  J.,  1908,  448.— T.  F.  B. 

Metalloids  in  crude  iron  ;    Process  of  utilising  the for 

reducing  metallic  iron.     H.  D.  Hibbard,  Plainfield,  N.J. 
U.S.  Pat.  885,248,  April  21,  1908. 

A  previously,  heated  vessel  is  charged  with  molten  crude 
iron,  to  which  is  then  gradually  added  iron  oxide  in  such 
proportion,  that,  on  mechanically  agitating  the  mixture, 
and  repeatedly  pouring  the  molten  iron  through  the  mass 
of  iron  oxide,  the  charge  is  maintained  in  the  molten 
condition,  owing  to  the  oxidation  of  the  metalloids  other 
than  carbon,  in  the  crude  iron,  the  carbon  content, 
however,  remaining  substantially  unaffected. — A.  G.  L. 

Titaniferous   iron  ores  ;     Process  for  treating .        A. 

Sinding-Larsen  and  A.  X.  Willumson.     Fr.  Pat.  384,882, 
Dec.   10,   1907.     Under  Int.  Conv.,  Dec.   13,   1906. 

The  ore  may  be  reduced  in  an  electric  furnace  so  as  to 
•i  ferro-titanium  alloy,  which  is  then  treated  in  a 
converter  with  nitrogen,  titanium  nitride  and  iron  being 
obtained  ;  the  iron  is  further  purified,  after  removing 
the  titanium  nitride,  by  blowing  superheated  steam 
through  it.  Or  e'se,  iron  only  is  first  reduced  in  an 
elf-etrie  furnace  containing  a  basic  slag,  the  resulting 
titanates  then  being  separately  reduced,  and  converted 


into  titanium  nitride  by  subsequent  treatment  with 
nitrogen.  The  titanium  nitride  may  be  used  as  fertiliser, 
or  it  may  be  made  to  yield  oxides  of  nitrogen  by  heating 
it  with  easily  reducible  metallic  oxides,  preferably  such 
tint  the  metal,  e.g.,  lead,  can  be  readily  removed  by 
distillation  from  the  titanium  alloy  formed. — A.  G.  L. 

Metal  [iron] ;    Treatment  of to  eibtain  castings  by  the 

B,  ssemer    process.     W.    Galbraith.     Fr.    Pat.    385,030, 
Dec.  14,  1907. 

See  Eng.  Pat.  8543  of  1907  ;  this  J.,  1908,  338.— T.  F.  B. 

Iron  or  steel ;    Method  of  uniting with  each  other  and 

with    other   metals.     E.    L.    Davies   and    W.    G.    Clark, 
Wessels  Nek,  Natal,     U.S.  Pat.  885,668,  April  21,  1908. 

See  Eng.  Pat.  13,811  of  1905  ;  this  J.,  1906,  699.— T.  F.  B. 

[Sulphide']  Ores  ;    Process  of  oxidising .     B.  E.  Eldred, 

Bronxville,  N.Y.,  Assignor  to  Combustion  Utilities 'Co., 
Xew  York.     U.S.  Pat,  885,328,  Apr.  21,  1908. 

Sulphide  ore  is  oxidised  by  blowing  through  an  ignited 
mass  of  the  ore,  a  current  of  air  diluted  with  a  determined 
proportion  of  products  of  combustion,  i.e.,  carbon  dioxide 
and  water  vapour. — A.  G.  L. 

Gold ;     Process   for   the   separation   of from   dilute 

solutions.     L.  Daiapsky.     Ger.  Pat.   181,408,  April  23, 
1905. 

Dilute  solutions  from  which  gold  cannot  be  separated 
by  the  usual  precipitants  (ferrous  sulphate,  stannous 
chloride,  etc.  j,  are  treated  first  with  one  of  such  precipitants 
and  then  with  air  or  oxygen,  whereby  the  precipitant 
is  oxidised  and  precipitated,  carrying  down  with  it  the 
gold  contained  in  the  solution.  The  liquid  and  precipitate 
are  then  forced  through  a  filter  formed  of  fine  impervious 
particles,  on  the  surface  of  which  the  metallic  gold  and 
the  oxidised  precipitant  are  deposited. — A.  S. 

Stone  ;     Artificial from  foundry  residues.     Fr.  Pat. 

384,725.     See  IX. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

[  A. )— ELECTRO-CHEMISTRY. 

The    electrolytic    copper    industry.     Times    Eng.    Supply 
May  13,   1908.     [T.R.] 

Beginning  in  a  small  way  in  1882,  the  growth  of  the 
electrolytic  c'opper  industry  in  America  has  been  pheno- 
menal, and  the  11  refineries  now  operating  in  the  United 
States  and  Canada,  according  to  Ulke,  produce  86-5  per 
cent,  of  the  total  output,  or  346,000  tons  of  refined  copper 
per  annum  ;  while  the  six  English  refineries  contribute 
only  8-8  per  cent,  of  the  total  output,  which  is  now  esti- 
mated at  400,000  tons  per  annum. 

The  opening  up  of  new  copper  mining  districts  in 
Australasia  and  in  Russia  has  led  to  a  demand  for  the 
erection  of  central  electrolytic  refineries,  to  which  it  is 
proposed  to  send  the  raw  copper  from  the  various  mining 
centres  in  those  two  countries.  Schemes  are  now  under 
discussion  in  Sydney,  N.S. W.,  and  in  Moscow  for  meeting 
this  demand  in  a  practical  manner. 

Patents. 

Quartz;     Process  and  apparatus  for  electrically  fusing, 

refining,  and  moulding  refractory  substances  such  as . 

J.   W.   Mackenzie,   London.     From   L.    Bolle  und  Co., 
<:.m.b.H.,  Berlin.     Eng.  Pat.  5764,  Mar.  9,   1907. 

Silica  is  fused  and  refined  by  electrically  heating  it  in  a 
vertical  or  horizontal  carbon  tube  forming  one  electrode. 
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The  carbon  tube  is  surrounded  by  powdered  carbon  or 
other  resistance  material,  which  is  contained  in  a  wide 
carbon  tube  forming  the  second  electrode.  The  whole  is 
encased  in  bricks  of  refractory  material.  The  bottom,  or 
one  end  of  the  inner  carbon  tube,  is  closed  by  a  movable 
carbon  plug.  The  other  end  of  the  tube  is  closed  by 
a  plunger,  which  is  lowered  into  the  melted  material. 
According  to  the  shape  given  to  this  plunger,  the  fused 
silica  is  compressed  into  the  form  of  a  solid  block,  or  it 
is  pressed  against  the  walls  of  the  carbon  tube  to  form 
a  cylinder,  etc.  The  plunger  may  be  made  hollow,  and 
compressed  air  or  steam  may  be  delivered  through  it 
into  the  carbon  tube.  After  removing  the  plug  at  the 
other  end  of  the  tube,  the  plunger  may  be  made  to  eject 
the  silica  from  the  tube. — A.  G.  L. 

Electrolytes  for  alkaline  storage  batteries.  T.  A.  Edison. 
Orange,  N.J.,  U.S.A.  Eng.  Pat.  401.  Jan.  7.  1908. 
Under  Int.  Conv.,  May  10.  1907. 

See  U.S.  Pat.  876,445  of  1908  ;  this  J.,  1908.  167.— T.  F.  B. 

Cell ;      Electrolytic .     G.    A.    Gabriel,    Assignor    to 

Bleach  and  Caustic  Process  Co.,  New  York.     U.S.  Pat. 
884,653,  April  14,  1908. 

The  ends  and  bottom  of  the  anode  chamber  are  formed 
from  a  U-sbaped  body,  and  the  sides  of  the  cell  and  the 
cathode  chamber  consist  of  metallic  plates,  comprising 
rectangular  marginal  portions,  "  and  off-set  or  outwardly- 
extending  central  portions  forming  closed  cathode 
chambers,  the  cathode  and  diaphragm  of  the  cell  being 
held  by  the  rectangular  portions  over  the  recesses  formed 
by  the  off-set  portions."  The  walls  have  inner  faces  of 
non-conducting  material,  inert  to  the  electrolyte,  these 
forming  an  upward  extension  of  the  sides  of  the  anode 
chamber,  above  the  metallic  plates,  for  increasing  the 
hydrostatic  pressure  of  the  anode  electrolyte,  and  this 
upward  extension  is  provided  with  ties  or  braces. — B.  N. 

Depolariser  for  galvanic  batteries.  E.  W.  Jungner, 
Knieppbaden,  Sweden.  U.S.  Pat.  884,664,  April  14, 
1908. 

*'  Two  carbon  electrodes  of  different  forms  of  carbon  " 
are  employed.  One  electrode  is  covered  with  the  de- 
polariser, which  consists  of  nitrosyl-sulphuric  acid  dis- 
solved in  concentrated  sulphuric  acid,  and  airfis  supplied 
to  the  other  electrode.- — B.  N. 

Alkali  metals,  alkaline-earths,  rare  earths,  and  aluminous 
earths  ;  Process  of  separating  non-metals  from  com- 
pounds which  they  form  with by  the  triple  action 

of  the  electric  furnace,  oxygen  and  boric  acid.      H.fHerren- 
schmidt.     Fr.  Pat.  384,604,  Feb.  7,  1907. 

Oxides,  free  from  carbon,  are  obtained  by  treating 
compounds,  such  as  aluminium  sulphate  or  sodium 
carbonate,  by  fusion  in  an  electric  furnace  in  the  presence 
of  oxygen,  or  preferably  an  oxidising  body  such  as  salt- 
petre, together  with  boric  acid.  Pure  alum  ma  (corundum) 
or  caustic  soda  may  be  thus  obtained. — B.*N. 

Ozone  ;    Process  for  the  preparation  of by  electrolysis 

of  aqueous  liquids.     F.    Fischer.        Ger.    Pat.    187,493, 
Sept.   14,   1905. 

The  claim  is  for  the  use  of  anodes  which  are  partly  covered 
with,  or  enclosed  by,  non-conducting  material,  and 
which  are  cooled,  in  order  to  obtain  high  current-yields. 
Tubular  platinum  anodes,  cooled  internally  with  water, 
yield  a  limit  '.',  per  cent.,  and  uncooled  anodes  partly 
covered  with  insulal  imj  material,  about  7  per  cent,  of 
ozone.  With  anodes  which  are  both  cooled  with  watei 
and  partly  covered  with  insulating  material,  ajyield  of 
23  per  cent,  of  ozone  can  be  obtained,  whilst  a  yield  of 

30  pec  cent,   it  attainable  hy  using  salt,  solution  as  Cooling 

agent.     (See  also  this  J.,  1907,  156,208.)-   A.  8. 

Chluriitcs  ;     /'rocess  for  the.  preparation  of\ by  tleciro- 

Xyait  <if  arid  solutions  <>f  alkali  or  alkalint  •earth'cMoridet, 
V.  Hal,/..     Ger.  Pat,  190,626, -Feb.  24,  L006.] 

Claim  is  made  for  the  addition  to  the  electrolyte  of 
bydrobromic  acid  or  a  substance  capable  of  producing  it, 

and    also   a   compound    which    will    prevent    reduotibll    of 


the  chlorate.  It  is  stated  that  higher  yields  of  chlorate 
are  obtained  with  a  lower  E.MF.  than  when  hydrochloric 
acid  is  used  instead  of  bydrobromic  acid. — A.  S. 

Refractory  metallic  electrical  conductors.     Eng.  Pat.  16,530. 
See  II. 


Electric  conductors  ;     Fusing  glass  on  to 
16,736.      See  II. 


Eng.  Pat. 


Nitrogen  oxides  from  air.     U.S.  Pats.  884,919  and  884,820. 
See  VII. 


(B.)— ELECTRO-METALLURGY. 

The    Laszczynski    copper    process.      Times    Eng.    Suppl. 
May  10,  1908.     [T.R.] 

This  process  has  been  described  by  K.  I.  Grivnaka  in  a 
Russian  technical  journal,  and  also  by  Professor  Piltschi- 
koff  in  a  paper  read  before  the  Faraday  Society  on  April  28, 
1908,  and  the  following  details  are  drawn  from  those  two 
sources  combined. 

The  Laszczynski  process  is  based  upon  lixiviation  of 
the  roasted  copper  ore  with  a  dilute  solution  of  sulphuric 
acid,  and  electrolysis  of  the  resultant  solution,  containing 
copper  and  iron  sulphates  and  free  acid,  in  special  vats. 
using  lead  anodes  and  copper  cathodes.  The  principle 
of  the  process  is  not  new,  having  been  tried  experimentally 
both  in  Germany  and  America  ;  but  Laszczynski  has 
introduced  some  novel  features,  which  are  claimed  to 
convert  a  process  that  has  hitherto  failed,  into  a  practical 
and  economical  success.  The  ore  is  delivered  from  the 
mine  in  three  grades — testing  respectively  4  5  per  cent., 
2-8  per  cent.,  and  1*6  per  cent,  of  copper.  This  ore  is 
carefully  sorted  to  free  it  from  gangue,  etc.,  and  is  mixed 
and  ground  to  pass  through  a  one-millimetre  mesh  sieve. 
The  finely  ground  ore  is  then  mixed  with  clay  and  formed 
into  briquettes,  which  are  roasted.  This  briquetting 
and  roasting  is  one  of  the  important  features  of  the 
Laszczynski  process,  since  by  this  treatment  the  iron  is 
converted  into  an  oxide  that  does  not  dissolve  in  the 
leaching  liquor,  and  one  of  the  difficulties  met  with  in 
working  other  processes  of  this  character  is  thereby 
avoided.  The  copper  after  the  roasting  operation  is 
present  in  the  roasted  ore  partly  as  sulphate  and  partly 
as  oxide.  The  roasted  ore  is  now  leached  with  a  5  per 
cent,  solution  of  sulphuric  acid  in  lead-lined  vats,  worked 
upon  the  same  principle  as  black-ash  lixiviating  vats, 
the  saturated  copper  solution  meeting  the  fresh  ore, 
and  the  exhausted  ore  being  leached  with  fresh  acid 
solution.  The  liquor  obtained  by  this  leaching  operation 
contains  5  per  cent,  of  copper  and  1  per  cent,  of  free  acid, 
and  is  filtered  before  passing  into  the  electrolytic  vats. 

These  are  square  wooden  boxes  lined  with  sheet  lead 
and  measuring  1  metre  in  each  direction.  Each  vat 
when  fully  charged  contains  9  anodes  and  8  cathodes, 
the  former  of  sheet  lead,  3  mm.  thick,  and  the  latter  of 
thin  copper  sheet.  The  anodes  are  encased  in  cotton 
cloth.  The  electrolyte  is  constantly  agitated  during 
the  passage  of  the  current,  by  aid  of  wooden  frames 
placed  between  each  anode  and  cathode,  and'  operated 
by  mechanical  means.  The  current  strength  is  900 
amperes  per  vat,  and  the  e.m.f.  required  varies  fiom 
2  to  5  volts,  while  the  yield  is  25  kilos,  per  24  hours.  In 
the  course  of  one  month  the  cathode  sheets  attain  a 
thk  kness  of  20  to  30  mm.  and  increase  in  weight  to  55  lb. 
The  exhausted  electrolyte  contains  1  toll  per  cent,  of 
copper  ami  5  per  cent,  of  sulphuric  acid  and  is  used  again, 
with  the  addition  of  fresh  acid,  for  leaching  purposes. 
The  preBenoe  of  carbonate  of  lime  in  the  ore  leads  to 
Bome  loss  of  acid,  due  to  the  formation  of  calcium  sulphate, 
which    is   removed    during    nitration;    but    this   loss    is 

partly    com  pcu-t.i  I  ed    l>\     tin-    presence    of    sulphur    in    the 

raw  ore  and  by  the  formation  of  copper  sulphate  during 

the   roast  ing   operat  ion. 

The    COpper    deposited    at     the    c.ilhodes    has    the    colour 

ami  appearance  oi  One  electrolytic  copper,  and  is  slightly 
crystalline  in  structure. 

The  re  solutco  m!  oopper  at  the  cathodes  which  usually 
occurs  when  a   mixed  solution  of  iron  and  copper  sulphate 

is  electrolysed   is  avoided   in  this  process  by  the  use  oi 

the    covered    lead    anodes.      The    use    of    linen    covers    for 


Vol.  XXVII.,  Xo.  10.) 


Cl.  XII.— FATTY  OILS,  &c     Cl.  XIII.— PIGMENTS,  PAINTS,  &o. 


511 


these,  in  some  unexplained  manner,  prevents  the  forma- 
tion of  ferrie  sulphate  by  oxidation  of  the  ferrous  sulphate 
present  in  small  amounts  in  the  solution,  and  the  full 
theoretical  yield  of  1*15  arm.  of  copper  per  ampere-hour 
is  therefore  obtained  at  the  eathode.  The  cotton  covering 
of  the  anodes  is  stated  to  last  about  four  months  without 
renewal. 

The  success  of  this  extraction  process  at  Boleslav  has 
led  to  the  erection  of  a  larger  works  for  operating  it  on 
the  River  Xid.  not  far  from  the  original  experimental 
installation  of  plant.  The  eost  of  a  plant  capable  of 
producing  1,000  kilos,  ot  copper  per  day  is  27.000  roubles 
(equal  to  £4.300).  and  the  process  is  stated  to  be  equally 
efficient  when  worked  on  a  small  or  large  scale. 

( B. )— ELECTR  O-  METALLURGY. 

El eel  roll/  s  is   on    inclined   planes.     R.  Goldschmidt.     Bull. 
Soc.  Chim.  Belg.,   1908,  22,   138—145. 

In  dejxjsiting  zinc  electrolytically,  the  author  uses  a 
plate  of  zinc  as  anode  and  a  metallic  cathode  bent  around 
the  anode  so  as  to  form  (with  narrow  glass  slips  at  the 
sides)  a  shallow  (J -shaped  trough,  which  is  kept  at  an 
angle  of  10 — 15  degrees  from  the  horizontal.  The 
electrolyte  (zinc  silicorluoride)  is  run  in  from  a  reservoir 
»at  the  upper  end  of  the  upper  limb  of  the  [J,  and  escapes 
at  the  upper  end  of  the  lower  limb.  It  is  kept  in  con- 
tinual circulation  by  means  of  a  pump,  and  fine  sand  is 
suspended  in  it.  In  this  way  coherent  and  homogeneous 
deposits  of  pure  zinc  are  obtained.  The  quantity  is 
always  somewhat  below  that  calculated  from  the  current, 
no  doubt  because  of  the  small  amounts  worn  off  by  the 
polishing  action  of  the  sand. — J.  T.  D. 

Patents. 

Electric    furnace.     E.    Viel,    Paris.     Eng.     Pat.    24,807, 
Nov.  8,  1907. 

See  Fr.  Pat.  380,610  of  1907  ;   this  J.,  1908,  28.— T.  F.  B. 

Zinc;    Electric  furnace   for   the  continuous  extraction  of 

from  its  ores.     E.  F.  Cote  and  P.  R   Pierron.     Fr. 

Pat.  385,018,  Feb.  22,  1907. 

See  Eng.  Pat.  5100  of  1907  ;   this  J.,  1908,  342.— T.  F.  B. 

Metallic  compounds  ;    Electrolytic  reduction  of .     H. 

Rodman,  Assignor  to  The  Electric  Storage  Battery  Co., 
Philadelphia,  Pa.     U.S.  Pat.  884,703,  April  14,  1908. 

Iko>"  oxide  is  reduced,  by  employing  it  as  a  cathode  in 
an  electrolyte  containing  an  alkali  and  a  soluble  sulphide. 

—B.N. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Mimusops  djave  ;  Fat  from  seeds  of .     J.  Freundlich. 

Chem.     Rev.    Fett-    u.    Harz-Ind.,    1908,    15,    78—79, 
106—108. 

The  seeds  examined  were  obtained  in  the  Cameroon 
district  of  West  Africa,  the  results  being  in  fair  agreement 
with  those  already  reported  by  Wsdemeyer  (this  J.,  1907, 
262).  The  author  is  of  the  opinion  that,  though  the  fat 
is  of  doubtful  utility  as  a  foodstuff  on  account  of  the 
>omcwhat  high  percentage  of  unsaponifiable  matter  which 
it  contains,  it  can  be  used  both  in  the  soap  and  stearins 
industries.  The  seeds  weighed  about  10  grms.  each  and 
consisted  of  65  per  cent  of  kernel  and  35  per  cent,  of 
shell.  The  rasped  kernels  lost  454  per  cent,  of  their 
weight  at  100°  C,  and  after  drying,  yielded  6748  per  cent, 
of  a  light  brown  fat  which  was  clear  at  32°  C.  but  began 
to  solidify  below  this  temperature  to  a  lard-like  mass. 
The  following  results  were  obtained  on  analysis  : — 
8p,  gr.  at  36-5'  C,  09022  ;  solidifying  point,  about 
28°  C.  ;  unsaponifiable  matter,  22  per  cent.  ;  acid  value, 
13-8  ;  saponification  value,  18245  ;  iodine  value,  560  ; 
Reichert-Meissl  value,  07  ;  acetyl  value  by  distillation 
method,  15-68,  and  by  filtration  method,  707  ;  melting 
point  of  fatty  acids,  51°  C.  ;    solidification  point  of  fatty 


acids,  46  ( '.  ;  neutralisation  value  of  fatty  acids,  190-52  ; 
saponification  value  of  fatty  acids,  197-15  The  difference 
between  the  neutralisation  value  and  the  saponification 
value  of  the  fatty  acids  may  be  due  to  the  presence  of 
lactones  or  anhydrides,  or  possibly,  as  suggested  by 
Lewkowitsoh,   to   polymerisation   products. — J.  A. 

Castor  oil  [and  sesame  oil]  containing  zinc.  W.  Van  Rijn. 
Pharm.  Weekblad,  1908,  45,  346—347.  Chem.  Zentr., 
1908,  1,  1732. 

The  author  has  previously  shown  that  sesame  oil  has  a 
considerable  solvent  action  on  zinc,  and  he  now  finds  that 
the  same  is  the  case  with  castor  oil. — A.  S. 

Olive  oil ;     Action  of  some  finely-divided  metals  on 

W.  Van  Rijn.     Pharm.  Weekblad,  1908,  45,  347—348. 
Chem.  Zentr.,  1908,  1,  1732—1733. 

Twenty-five  grms.  of  the  oil  were  heated  on  the  water- 
bath  for  6  hours  with  5  grms.  of  the  metal  powder,  and 
the  filtered  oil  was  examined,  its  acid  value  being  deter- 
mined, and  the  ash  left  after  burning  tested  for  metal. 
Aluminium,  nickel,  and  tin  Were  not  dissolved  by  olive 
oil  under  these  conditions,  but  in  the  case  of  the  other 
metals  used,  the  acid  value  (3-24)  of  the  oil  fell  to  the 
following  values  : — Magnesium,  08  ;  zinc,  09  ;  man- 
ganese, 3-0  ;   iron,  23  ;   copper,  18  ;   and  lead,  21. — A.  S. 


Cholesterol  ;   Origin  and  formation  of 
See  XXIV. 

Patents. 


J.  Lifsehutz. 


Fatty  substances ;     Preparing .     E.    Schou,    Ealing, 

and  H.  H.  Schou,  Copenhagen.  Eng.  Pat.  16,886, 
July  23,  1907. 
In  the  preparation  of  fatty  substances  suitable  for  culinary 
purposes,  it  has  been  proposed  to  scrape  the  solidified 
fat  off  a  cooled  roller  or  plate,  which  works  in  contact 
with  the  molten  fatty  matter  contained  in  a  receptacle. 
By  the  present  invention,  the  cooled  fat  is  stated  to  be 
obtained  in  a  very  thin  layer,  of  uniform  composition, 
by  spreading  the  liquid  mixture  upon  the  surfaces  of  two 
rollers,  set  at  a  definite  distance  apart  and  revolving  in 
opposite  directions,  as  described  in  Eng.  Pat.  12,561 
of  1907.— F.  M. 

Fats ;     Purification   and   deodorisation   of .     L.    de 

Casamajor.     Fr.  Pat.  384,492,  Feb.  5,  1907. 

The  finely  divided  oil  is  directed  against  an  incoming 
current  of  air,  and  the  resulting  emulsion  carried  along 
a  horizontal  chamber  until  it  strikes  against  a  vertical 
wall,  where  the  emulsion  is  broken  by  the  shock,  the 
oil  falling  into  a  tank,  whilst  the  air,  carrying  with  it  the 
oxidised  malodorous  constituents,  escapes  by  a  vertical 
column. — C.  A.  M. 

Fatty    matters ;     Saponification    and    further    treatment 

of .     P.   A.   Barbe,   F.   Garelli,  and  G.   de  Paoli, 

Ferrara,  Italy.     Eng.  Pat.  12,210,  May  27,  1907. 

See  Fr.  Pat.  372,341  of  1906  ;  this  J.,  1907,  537.— T.  F.  B. 

Glycerin ;     Method    of    distilling ■.     Raison    sociale, 

Marx  and  Rawollc.     Fr.  Pat.  384,944,  Oct,  25,  1907. 

See  U.S.  Pat.  881,525  of  1908  ;  this  J.,  1908,  345.  The 
mixture  of  glycerin  and  steam  should  be  superheated  in 
a  vacuum  corresponding  to  about  710  mm.  of  mercury, 
whilst  the  vacuum  in  the  condensation  vessel  should 
correspond  to  about  405  mm.  of  mercury. — C.  A.  M. 

XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(.4.)— PIGMENTS,  PAINTS. 

Patents 

Water-colour  or  distemper  ;    Dry .     A.  C.  Anderson, 

Copenhagen.     Eng.  Pat,  25,181,  Nov.  13,  1907.     Under 
Int.  Con  v.,  Mar.  14,  1907. 
One  part  by  weight  of  carrageen  (so-called  "  Irish  moss  ") 
is  boiled  for  \\  hour*  with  about  22  parts  of  water,  forming 
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a  jelly  which  is  strained  from  moss-fibres  and  other 
impurities.  While  still  hot,  i  part  of  boric  acid  and 
about  40  parts  of  chalk  are  added  to  it,  and  after  thorough 
incorporation,  the  mixture  is  rapidly  dried  and  ground, 
when  it  is  ready  for  use.  The  further  addition  of  a  small 
quantity  of  molasses  or  syrup  increases  the  binding 
power  and  durability  of  the  product. — 0.  R. 

Paint  ;    Mixed and  method  of  making  same.     W.  F. 

Doerflinger,   Niagara   Falls,   N.Y.     U.S.    Pat.   884,475, 
April  14,   1908. 

Claim  is  made  for  a  ready- mixed  paint  consisting  of  a 
pigment  containing  metallic  gold  bronze  powder,  and  a 
solution  of  an  organic  acid  colloid  ester,  such  as  cellulose 
acetate,  in  a  volatile  solvent,  such  as  acetone,  so  that 
on  evaporation  of  the  solvent,  a  solid  cohesive  film  is 
left.— C.  A.  M. 

Zinc  sulphide  pigment,  and  process  of  producing  the  same, 
H.  W.  de  Stucklc,  Dieuze,  Germany.  U.S.  Pat.  884,874. 
April  14,  1908. 

CLAIM  is  made  for  a  light-proof  and  weather-proof  pigment 
obtained  by  precipitating  zinc  as  a  hydrated  sulphide 
from  an  alkaline  solution,  and  dehydrating  the  precipitate 
(e.g.,  by » heating  it  at  about  300°  C),  until  the  ratio  of 
zinc  sulphide  to  water  is  not  less  than  5  to  1. — C.  A.  M. 

(B.)— RESINS,    VARNISHES. 

Varnish  ;     Use  of  copal  without  previous  fusion,   in  the 

manufacture  of .     A.  Livache.     Compt.  rend.,  1908, 

146,  898—900. 

Although  the  statement  of  Vogel,  that  copal  resins 
dissolve  completely  in  amyl  alcohol,  is  true  for  certain 
copals,  the  hardest  resins  do  not  dissolve  completely 
even  after  one  year's  treatment.  Amyl  alcohol  containing 
a  few  parts  per  thousand  of  nitric  acid  will  dissolve  the 
hardest  copals  in  less  than  twenty  days.  On  addition 
of  turpentine  no  precipitation  takes  place  and  the  amyl 
alcohol  may  be  distilled  off,  leaving  a  turpentine  solution 
of  copal.  The  slight  efflorescence  which  appears  on 
standing  for  some  days,  and  due  to  an  acid  body,  may 
be  removed  by  adding  a  trace  of  potash  in  amyl  alcohol. 
Precipitation  takes  place  if  linseed  oil  be  added,  but 
since  the  fatty  acids  of  linseed  oil  dissolve  both  the  oil 
and  the  turpentine  solution  of  copal,  an  oil  varnish  may 
be  produced;  e.g.,  copal  (1  part)  dissolved  in  turpentine 
(2  parts)  is  mixed  with  2/5  part  of  linseed  oil  and  3/5  part 
of  the  fatty  acids  of  linseed  oil  (in  place  of  the  usual 
1  part  of  linseed  oil).  The  slower  drying  properties  of 
the  above  varnish  are  improved  by  heating  to  130 — 140°  C. 
for  some  hours,  having  added  a  small  quantity  of  man- 
ganese resinate.  The  varnish  obtained  is  remarkably 
transparent  and  elastic. — J.  W.  H. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

"  Tallinn*  "  ;     Study  of .     L.    E.    Cavazza..     Chem. 

Zcitr.,'   1908,   1,    Ki48— 1(549. 

FOB  the  extraction  of  "  tannins  "  the  author  recommends 
the  use  of  distilled  water  in  a  vessel  from  which  oxygen 
is  excluded,  <■(/■■  by  the  use  of  a  vacuum  or  of  inert  gases, 
such  as  nitrogen,  carbon  dioxide,  etc.  In  this  way,  and 
employing  water  free  from  oxygen  and  ammonia,  it  is 
possible  to  obtain,  for  example,  antfprlokenmic  arid  is  line, 
micaceous    leaflets.     On    evaporating    the    solution,    the 

oxidation  product  of  ainpelotannie  acid,  formed  by  the 
action    of    the    air.    is    obtained    in    the    form    of    ruby-red 

lamellae.  The  author  prepared  tannates  of  thallium, 
oteflium,  rubidium,  strontium,  vanadium,  thorium,  cobalt, 
nickel,  uranium,  and  arsenic,  and  also  double  tannates 
of  selenium  and  potassium  and  of  cobalt  ami  potassium. 
The  "tannin"  mac  l.e  purified  by  repeated  evaporation 
of  its  solut  ion  in  an  atmosphere  of  an  inert  gas.  the  crystals, 
forming  at  the  edges  and  in  tin-  middle  being  removed. 
Thallium    carbonate    ami    assay!    nitrate    are    suitable 

reagents    for     t  lie     micro-chemical    detection    of    tannins. 

With   the  former,  chestnut-tannin  gives  a   straw-yellow 

coloration,    and    with    the    latter,    a    rusty    brown    colour. 


Caffeetannic  acid  gives  an  emerald-green  coloration  or 
brown  precipitate  respectively :  geranium-tannin,  a 
hyaline  or  a  yellowish-red  precipitate ;  oak-tannin,  a 
cheese-like  precipitate  or  a  yellowish- brown  solution 
with  a  small  quantity  of  a  red  precipitate  ;  gallotannio 
acid,  a  dark  yellow  solution  with  a  small  quantity  of  a 
red  precipitate,  or  a  "  colourless  precipitate  "  ;  ainpelo- 
tannie acid,  a  brown  precipitate  or  a  brick-red  coloration. 
As  specially  suitable  for  the  detection  of  "  tannins  "  in 
plants,  the  author  mentions  vanadium  chloride,  which 
yields  a  vanadium  tannate  having  an  intense  indigo-blue 
colour. — A.  S. 

Hides  and  skins  ;    Sampling .     P.  Nicolardot.     Bull. 

Soc.  Chim.,  1908,  3,  513—518. 

The  article  is  a  continuation  of  previous  communications 

on  the  analysis  of  leather  (see  this  J.,  1908,  236).  Diffi- 
culties are  experienced  in  obtaining  from  a  pack  of  hides 
an  average  sample  for  analysis,  on  account  of  the 
chemical  and  physical  differences  of  the  leather  in  different 
parts  of  the  hide.  After  classifying  the  hides  according 
to  appearance,  flexibility,  substance,  etc.,  one  hide  is 
chosen  to  represent  its  class,  and  may  then  be  sampled 
in  one  of  two  ways.  In  one  method,  pieces  are  cut  always 
from  the  same  part  of  the  skin  ;  according  to  the  other 
method,  pieces  are  cut  from  butt,  neck  and  flank  and  are  * 
well  mixed.  The  first  method  does  not  give  an  average 
sample  of  the  leather  in  the  hide,  but  on  the  other  hand 
permits  a  more  reliable  comparison  between  different 
hides.  It  is  also  better  for  making  comparative  mechanical 
tests  (tensile  strength,  etc.).  Results  are  given  to  shew 
that — contrary  to  the  general  opinion — hides  are  usually 
toughest  in  the  flank,  especially  in  the  line  perpendicular 
to  the  line  of  the  back.  Considerable  variation  in  the 
amount  of  moisture  is  also  found  in  the  different  parts 
of  the  hide— H.  G.  B. 

Disinfection,  of  imported  hides.     U.S.    Treasury   Circular 
Jan.  28th,  1908.     B.  of  T.  JnL,  Apr.  30,  1908.     [T.R.] 

Upon  the  recommendation  of  the  Secretary  of  Agriculture. 
Department  Circular  No.  48  of  18th  July,  1907  (this  J., 
1907,  978.  1100),  relative  to  the  disinfection  of  imported 
hides,  is  hereby  revoked. 

In  accordance  with  the  provisions  of  T.  D.  23212  of 
30th  July,  1901,  certificates  of  disinfection  will  be  required 
upon  the  entry  of  all  hides  of  neat  cattle  when  not  dry- 
salted  or  arsenic-cured  from  the  countries  of  EurojH\ 
Africa,   Asia,  Australia,  and  South  America. 

Dry  hides,  which  have  been  salted  or  arsenic-cured, 
will  be  considered  as  having  been  disinfected  by  the 
process  of  curing,  and  need  not  be  submitted  to  any 
furthei  treatment.  Dry  hides  which  have  not  been  salted 
or  arsenic-cured  should  be  disinfected.  Disinfection 
with  sulphur  dioxide  may  be  accepted  in  case  a  room 
is  provided  which  can  be  tightly  closed,  and  also  in  case 
the  bundles  of  hides  are  undone  and  each  hide  suspended 
separately  from  the  ceiling  in  such  manner  that  there 
may  be  lice  circulation  of  the  sulphur  fumes  and  that 
all  parts  of  the  surface  may  be  acted  upon.  There  should 
be  at  least  4  pounds  of  sulphur  burned  to  each  1,0011  cubic 
feet  of  air  space,  and  the  room  should  be  kept  closed  and 
the  hides  subjected  to  the  sulphur  dioxide  for  six  hours; 
or  the  dry  hides  may  be  immersed  in  a  4  per  cent,  solution 
of  carbolic  acid,  or  a  1  to  1,000  solution  of  bichloride 
of  mercury  until  they  are  thoroughly  wet  with  the  dis- 
infectant. Fresh  or  moist  hides,  whether  salted  or  not, 
should  be  disinfected  by  immersion  in  a  5  per  cent,  solution 
of  carbolic  acid  or  a  1  to  1,000  solution  of  bichloride  of 
mercury. 

It  is  furthei-  directed  thai   hides  of  neat  cattle,  other 

than  dry-salted  or  arsenic-cured,  the  product  of  the 
countries  above  named,   will  require  disinfection  as  above 

whenever  they  shall  be  shipped  via  the  ports  of  any  other 

country  :  and  that  hides,  other  than  dry-salted  or  arsenic- 
cured,    the    product    nf    any    country    not    named    abo\c, 

if  transhipped  and  actually  landed  at  ports  in  any  of  the 
count  lies  named,   will   require  disinfection. 

These  regulations  do  not  m  any  way  modify  or  alfect 
any  regulations  concerning  disinfection    issued   under   the 

quarantine  laws  of  the  United  Slates. 
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Officers  of  the  customs  are  directed  to  treat  hides  of 
neat  cattle  dripped  to  the  [Jnited  States  without  proper 
disinfection  as  prohibited  importations  and  to  refuse 
entry  of  such  hides,  including  calfskins,  hide  cuttings 
or  parings,  and  glue  stix-k,  the  product  of  neat  cattle. 
shipped  from  any  of  the  countries  named,  except  hides. 
parings,  cuttings,  and  such  glue  stock,  which  have  been 
dry-silted  or  arsenic-cured  or  lime-dried  after  soaking 
for  forty  days  in  a  strong  solution  of  lime  (T.  D.  15648 
.nd  T.  D.  15753)  and  except  abattoir  hides  the  product 
of  Sweden.  Norway,  and  Croat  Britain  (T.  D.  20582)* 
and  hides  taken  from  American  cattle  killed  in  lairages 
in  Great  Britain,  in  all  cases  where  the  invoices  are  not 
accompanied  by  the  proper  certificates  of  disinfection 
issued  by  the  American  consular  officer  in  the  district 
from  which  such  hides  are  imported,  and  the  disinfection 
of  such  hides  in  this  country,  or  storage  of  the  same  in 
ireneral  order  warehouse  will  not  he  permitted,  as  the 
passage  of  diseased  hides  through  the  country  or  storage 
with  other  goods  would  tend  to  the  dissemination  of 
cattle  disease  in  the  United  States. 

Leather  ;    Japanese and  its  manufacture.     W.  Eitner. 

Gerber.  1907.  33.   337—339. 

Javanese  leathei  is  a  similar  product  to  alum  leather. 
but  has  the  advantage  over  the  latter  that  when  brought 
in  contact  with  steel  or  iron,  it  does  not  cause  rust.  The 
hides,  mainly  Korean  and  Chinese  ox-  and  cow-hides, 
are  soaked  in  the  Ischakawa,  a  mountain  rivec,  for  about 
three  weeks,  after  which  time  the  hair  can  be  removed 
with  a  blunt  knife.  The  hides  are  then  laid  out  on  the 
ground,  sprinkled  with  salt,  left  for  24 — 48  hours,  and 
finally  dried  in  the  sun.  After  ten  minutes'  soaking  in 
water,  they  are  coated  on  both  sides  with  rane  oil, 
which  is  allowed  to  soak  in.  The  damp  skins  are  drained 
over  a  horse,"  thoroughly  worked  to  soften  them, 
and  again  dried  in  the  sun.  The  salt  is  now  washed  out 
in  the  stream,  and  the  hides  again  dried  in  the  sun.  The 
whole  process  takes  about  2 — 4  months.  No  tanning 
material  is  employed  in  the  process,  the  production  of 
the  leather  being  ascribed  to  the  influence  of  the  water 
of  the  Ischakawa.  Jaeayimura  on  the  Ischakawa,  where 
50,000 — 60,000  hides  are  said  to  be  turned  out  annually, 
appears  to  be  the  only  place  where  this  leather  can  be 
manufactured,  as  attempts  have  been  made  above  and 
below  this  town  without  success.  The  opinion  is  that 
under  the  river  at  this  point  is  a  bed  of  alum.  A  leather 
similar  to  this  Japanese  leather  was  produced  by  the 
author,  by  liming  in  "  Calcin,"  unhairing,  fleshing,  and 
washing  in  the  usual  way.  The  skins  were  treated  with 
formaldehyde  for  6 — 8  days,  washed,  and  fat-liquored 
in  soft  olive  oil  soap,  with  addition  of  olive  oil,  when  very 
soft  leather  was  required,  then  re-washed  and  dried, 
damped  back  and  staked. — H.  Br. 

Patents. 

Chrome  alum  destined  for  tannery  and  other  lib'  purposes  ; 

Manufacture   of .     E.    Meyzonnier   tils,   Annonav, 

France.     Eng.  Pat.  20,(579,  Sept.  17,  1907. 

See  Fr.  Pat.  381,452  of  1907  ;  this  J.,  1908,  122.— T.  F.  B. 

Tanning  materials  ;    Extractor  for .     S.  Depigny  and 

A.  Larmet,     Fr.  Pat,  384,560,  Dec.  2.  1907. 

The  apparatus  consists  of  a  vat  with  one  or  more  trans- 
verse partitions  above  the  bottom,  or  two  vats  one  upon 
the  other,  the  bottom  of  the  upper  vat  being  perforated. 
The  upper  part  serves  to  contain  the  tanning  material, 
and  the  lower  part  to  contain  the  extracted  liquor.  The 
lowc;  part  is  provided  with  a  worm  through  which  passes 
a  current  of  steam  for  maintaining  constant  circulation. 

— H.  G.  B. 


*  T.D.  20582  provides  that  so  far  as  the  countries  of  Norway. 
Sweden,  and  Great  Britain  are  concerned,  entry  may  be  allowed 
moist  hides  imported  direct  therefrom  without  disinfection, 
provided  the  invoice  shall  contain  the  declaration  of  the  shipper 
'hat  the  hides  are  the  product  of  such  countries  and  were  stripped 
from  rattle  in  those  countries,  and  that  a  certificate  shall  also  be 
produced  from  the  official  veterinarian  to  the  effect  that  the  hides 
were  taken  from  perfectly  healthy  cattle. 


Artificial  leather  and  similar  products  ;     Manufacture  of 

.      L.    <  levaort-Xaort.    Revere-Audonardo.    Belgium. 

Eng.   Pat.  8381,   April   10,   1907. 

See  Fr.  Pat.  378.807  of  1907  ;  this  J.,  1907,  1207.— T.  F.  B. 


XV.— MANURES,  &c. 

Alkali  soils:  their  nature  and  reclamation.  F.  T.  Shutt. 
Central  Expt.  Farm,  Ottawa,  Canada.  Bull.  No.  4 
(Second  series). 

A i. kali  soils  occur  in  the  semi-arid  districts  of  Canada — 
situated  more  particularly  in  parts  of  British  Columbia 
and  South-western  Alberta.  The  compounds  known 
collectively  as  "  alkali  "  comprise  chiefly  sodium  sulphate, 
carbonate  and  chloride,  magnesium  sulphate  and  occasion- 
ally the  chlorides  of  calcium  and  magnesium.  The  total 
amount  is  extremely  variable,  and  the  "  alkali  "  may  be 
confined  to  the  immediate  surface  or  upper  six  inches  of  the 
soil,  or  it  may  be  distributed  through  three  or  four  feet. 
Besides  the  salts  named,  which  are  all  injurious  to  crops, 
there  are  notable  quantities  of  potassium  compounds, 
phosphates,  and  other  substances  of  manurial  value. 
These  give  to  the  soil,  when  freed  from  "  alkali,"  a  high 
degree  of  fertility.  Two  classes  of  "  alkali  "  are  generally 
recognised,  viz.,  "  white  "  and  "  black."  "  White  alkali '' 
consists  chiefly  of  the  sulphate  and  chloride  of  sodium  but 
may  also  contain  chloride  and  sulphate  of  magnesium. 
"  Black  alkali  "  is  characterised  by  the  presence  of  sodium 
carbonate  which  acts  upon  and  dissolves  the  decayed  vege- 
table matter  (humus)  of  the  soil.  It  is  more  pronounced 
in  its  action  than  "  white  alkali  "  for  sodium  carbonate 
is  directly  "  corrosive."  Alkali  soils  may  be  reclaimed 
by  leaching  and  under-draining  so  as  to  wash  away 
the  "  alkali."  A  soil  impregnated  with  "  black  alkali  " 
is  best  treated  with  a  dressing  of  land  plaster  (calcium 
sulphate)  whereby  the  carbonate  is  converted  into  sodium 
sulphate.  It  is  necessary  to  wash  out  the  resulting 
sulphate  before  the  soil  is  fit  for  bearing  crops.  Drainage, 
which  is  usually  exceedingly  difficult  on  "  black  alkali  " 
soils,  is  by  the  use  of  gypsum  made  practicable.  Heavy 
and  repeated  applications  of  manure — more  especially 
horse  manure — have  been  found  of  great  value  for  "  alkali  " 
spots.  Sugar  beets  are  remarkably  tolerant  of  "  alkali  "; 
their  growth  removes  large  quantities  of  the  mineral 
salts,  so  that  this  crop  may  so  far  improve  the  soil  as  to 
make  it  agreeable  to  grain.  At  first  such  beets  may  be 
too  bitter  for  stock.  Mangels,  though  inferior  to  beets, 
have  also  proved  fairly  satisfactory  in  removing  dele- 
terious salts.  Barley,  among  the  cereals,  is  considered 
the  most  successful  crop  for  affected  land.  The  legumes, 
with  the  exception  of  alfalfa  and  sweet  clover,  are  par- 
ticularly sensitive  to  "  alkali."  Very  few  vegetables  can 
be  successfully  grown  on  "  alkali  soil." — E.  F.  A. 

Phosphoric  acid  salts  ;  Comparison  of  various con- 
tained in  superphosphates.  R.  Guillin.  Biedermann's 
Zentr.  f.  Agrikult.  Chem.,   1908,  37,  277—278. 

The  composition  of  three  commercial  preparations  and 
an  artificially  prepared  tribasic  magnesium  phosphate 
was  as  follows  : — 


Mono- 

Mag- 

calcium 

Dicalcium 

Aluminium 

nesiuin 

phosphate. 

phosphate. 

phosphate. 

phosphate. 

Water-soluble 

phosphoric  acid 

43-26 

1-90 

— 

— 

Citrate-soluble 

phosphoric  acid 

45-50 

41-26 

43-52 

— 

Total  phosphoric 

46-00 

42-10 

44-16 

40-00 

Sulphuric  acid    . 

3-10 

0-3 

0-11 

— 

— 

2-3 

— 

— 

Aluminium  oxide 

1      2-00 

traces 

(    26-fit 
{      9-68 



Calcium  oxide  . . 

16-00 

39-00 

1-04 

6-3 

Magnesium  oxide 

— 

— 

31-7 

Silica     

13-00 

8-00 

8-16 
6-34 

— 

Water  at  100   C. 

22-00 

D   2 
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Comparative  manorial  trials  were  made  in  pot  cultures 
with  wheat  and  buckwheat,  with  the  following  results  : — 


Wheat, 

Buckwheat. 

Manure. 

Dry  weight  of 

Dry  weight  of 

yield. 

yield. 

103-3 

63-0 

Monoralciuni  phosphate 

146-0 

85-2 

Dicalcium  phosphate 

148-2 

87-0 

Aluminium  phosphate 

— 

85-4 

Aluminium  phosphate 

1+6-0 

83-5 

Magnesium  phosphate 

1411 

— 

Magnesium  phosphate   

138-7 

80-7 

It  would  appear  that  the  dicalcium  phosphate  is  as 
easily  assimilated  as  the  monocalcium  phosphate  ;  that 
the  commercial  aluminium  phosphate  is  as  good  a  manure 
as  superphosphate,  and  lastly  that  the  tribasic  magnesium 
phosphate  is  likewise  easily  made  use  of  by  plants. 

— E.  F.  A. 

Patents. 

Drij'iiKj  blood;  Apparatus  for -.     E.  G.  Scott,  London. 

Eng.   Pat.    9949,   April  29,    1907. 

The  invention  relates  to  apparatus  for  drying  blood  in 
preparing  it  for  use  as  a  fertiliser.  The  blood  is  dried 
in  a  closed  steam-jacketed  pan  in  which  a  series  of  vertical 
blades  is  rotated  and  which  is  also  provided  with  fixed 
blades  spaced  between  the  rotating  blades.  The  outer- 
most rotating  blade  is  of  such  a  shape  that  it  scrapes  the 
interior  of  the  vessel  and  prevents  accumulation  of  deposits. 
The  vessel  is  exhausted  and  provided  with  a  baffle  chamber 
through  which  the  vapours  pass  on  their  way  to  the 
vacuum  pump.  The  vapours  are  first  treated  with  a  spray 
of  water  and  are  then  delivered  beneath  the  bars  of  a 
furnace,  where  they  are  burned  to  prevent  nuisance. 

— W.  H.  C. 

Manure    products    containing    phosphorus ;     Manufacture 

of .     C.  N.  Riiber,  Christiania.     Eng.  Pat,  24,891, 

Nov.  9.  1907. 

See  Er.  Pat.  383,779  of  1907  ;  this  J.,  1908,  414.— T.  F.  B. 

Sodium  silicoftuoride  and  fertilisers.     Ger.   Pat.    188,051. 
Sec  VII. 
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Patents. 

Grape    sugar    (glucose)    arid    ethyl    alcohol ;     Process    for 
making   -     -   from   materials  containing  cellulose,     G. 

Ekstroin,  bimham,  Sweden.      Eng.  Pat.  18,341,  Aug.  13, 
1907. 

Sick  Ft.  Pat.  380,358  of  1907  ;    this  J.,  1908,  32.— 'J'.  P.  B- 

Starch  ;   Apparatus  for  the  recovery  of .     H.  Benoist 

and    I,.    Graillot.      First    Addition,   dated    Dec.   7,    1907, 
to  Fr.  Pat,  373,174,  Dec.  21.   1906  (this  .1.,   1907,  704). 

Ik  the  original  arrangement  the  machine  had  t<>  be  stopped 
in   order   to   withdraw   the   concentrated   charge.     This 

addition  relates  to  a  device  ior  discharging  the  concen- 
trated pulp  whilst  the  centrifugal  machine  is  in  motion. 
The  device  consists  of  a  tube  which  enters  the  machine 

from    a  hove    and    terminates    in    a     kind    of    scoop.      The 

tube  is  supported  with  slight   friction  in  another  tube, 

the  latter  being  cast   in  the  frame  of  the  machine.      When 

the   charge    is   sufficiently   concentrated,    the   supply   is 

stopped,  and  the  inner  discharge  tube  IS  turned  round, 
by  means  of  a  hand-wheel,  so  that  the  scoop  comes  into 
play  and  the  pulp  is  forced  up  the  pipe  whilst  the  machine 
is  still  running. — J.  F.  B. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Barley  ;  Determination  of  the  extract  of by  the  form- 
aldehyde method.  A.  Reichard  and  G.  Purucker. 
Z.  ges.  Brauw.,  1908,  31,  185—186.  (See  also  this 
J.,  1908,  461.) 

The  following  method  for  determining  the  extract  yielded 
by  barley,  avoids  the  15  hours'  stand  of  the  mash  necessary 
when  no  formaldehyde  is  employed.  The  malt  extract 
used,  of  which  100  c.c.  are  required  for  each  estimation, 
may  be  prepared  by  any  of  the  ordinary  methods,  that 
used  in  the  authors'  experiments  being  made  by  digesting 
1  part  of  pale  malt  with  4  parts  of  water  for  several 
hours,  and  filtering.  25  grms.  of  the  fine  barley  grist, 
weighed  out  from  a  larger  quantity,  are  mixed  with 
30  c.c.  of  the  malt  extract  taken  from  a  weighed  quantity 
of  100  grms.,  100  c.c.  of  water,  part  of  which  is  used 
to  wash  out  the  pipette  used  for  the  malt  extract,  and 
1-5  c.c.  of  36 — 37  per  cent,  formaldehyde  solution.  The 
mixture  is  placed  in  a  mashing  bath  at  50°  C.  and  stirred 
for  half  an  hour,  after  which  its  temperature  is  raised 
in  20  minutes  from  50°  to  70°  C.  ;  it  is  then  boiled 
vigorously  and  stirred  for  two  minutes,  and  next  cooled 
to  50°  C,  at  which  temperature  the  remainder  of  the 
malt  extract  is  added,  the  whole  being  then  heated  from 
50°  to  70°,  maintained  at  70°  for  15  minutes,  cooled, 
and  made  up  to  250  grms.  with  water.  After  filtration 
the  specific  gravity  of  the  wort  is  determined  ai^d  the 
extract  yielded  by  the  barley  calculated  in  the  usual 
way.  When  this  method  is  employed,  it  is  unnecessary 
to  boil  the  residual  grains  to  ascertain  if  they  contain 
unsaecharified  starch.  The  method  is  found  to  give 
satisfactory  results. — T.  H.  P. 

Malt   analysis ;     Notes    on .     F.    Bower.     J.    Inst. 

Brewing,   1908,  14,   154—159. 

The  author  describes  some  rapid  methods  of  malt  analysis. 
Previous  to  grinding,  a  device  is  employed  for  measuring 
the  malt,  consisting  of  a  block  of  wood  bored  along  its 
length  with  several  holes  which  are  closed  by  wooden 
plugs  fixed  to  a  thin  piece  of  wood.  Thus  plugged,  the 
holes  contain  when  filled  and  struck  with  a  sliding  cover, 
an  amount  of  English  malt  corresponding  approximately 
with  the  weights  required  for  the  different  determina- 
tions. The  grinding  is  pel-formed  in  an  ordinary  coffee 
mill  with  horizontal  axle.  For  the  determination  of 
extract,  20  grms.  of  the  malt  are  mashed  in  a  flask 
graduated  to  hold  206  c.c,  first  for  55  minutes  at  a  tem- 
perature of  150°  F.,  and  then  for  5  minutes  at  158°  F. 
150  c.c.  of  filtered  wort  are  obtainable,  and  this,  placed  in  a 
specially  shaped  jar,  is  sufficient  to  float  a  gravimeter 
having  a  fine  stem  giving  1°  sp.  gr.  for  a  length  of  1J  in. 
To  determine  moisture,  10  grms.  of  malt  in  a  small  shallow 
dish  are  placed  in  a  drying  oven  over  night.  A  low 
result  is  obtained  if  the  heating  be  continued  for  24  hours. 
The  Lintner  tube  method  is  followed  in  determining 
diastatic  power.  The  colour  determination  is  carried  out 
on  the  same  cold  water  extract. — E.  F.  A. 

Malls  ;   Use  nj  copper  <>r  brass  beakers  in  the  determination 

of  "  extracts"  in .     A.   R.  Ling  and  (i.  McLaren. 

J.  Inst.  Brewing,  1908,  14,  160—  Kit). 
BRASS  beakers,  the  internal  surface  of  which  have 
become  "  bronzed,"  give  low  extract  results  when  used 
for  mashing,  the  enor  amounting  to  more  than  1  lb. 
for  pah'  malts  and  2  II).  for  brown  malts.  The  activity 
of   copper   as   a    poison    for   diastase    is  shown    by   the  fact 

that  the  largest  amount  of  copper  found  in  the  wort 
made  in  "  bronzed  "  beakers  was  equal  only  to  one  pari 
iii  700,000.  Malt  extract  is  very  liable  to  dissolve  copper, 
probably  on  account  of  the  presence  of  amino-acids. 

— E.  F.  A. 

Yeast;  Carbohydrates  of .     W.  Meigen  and  A.  Spreng, 

Z.  physiol.  Chem.,  l'.>nx.55,  is    7:1. 

1.   Y cast-gum.     This  was  prepared,  in  the  first  place,  by 

the  method  of  Nageli  and  boew  (Annalen,  1878,193.322). 
It  dissolved  easily  in  Water,  alkalis,  and  acids  to  a 
yellowish,  slightly  opalescent  liquid,  and  was  precipitated 
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by  alcohol,  alkaline  toad  acetate  solution,  baryta  water, 
ami  Folding's  solution,  but  had  no  reducing  action 
on  the  last-named.  The  optical  rotation  in  neutral 
aqueous  solution,  of  the  ash-free  substanee  dried  at 
110  (.'..  was  [<i|p  (-58'0°j  and  was  not  affected  by 
addition  of  alkali  or  by  prolonged  boiling  of  the  alkaline 
solution.  The  gum  was  hydrolysed  by  means  of  3  per 
cent  sulphuric  acid.  From  the  reaction  product,  mannose 
and  dextrose  were  isolated ;  mannose  was  present  in 
larger  quantity  than  dextrose.  Yeast-gum  prepared  by 
Hessenland's  method  (Z.  Ver.  Deutsoh.  Zuckerind.,  42, 
t>71)  had  the  rotatory  power,  [a]o  =  +47-7°.  The  gum 
was  also  prepared  by  Salkowski's  method  (this  J.,  1894, 
411.  1213).  and  had  the  rotatory  power,  [a]D  =  +89-6°. 
It  had  the  composition,  CltHM0lv  and  contained  twice 
as  many  niannan  groups  as  dextran  groups.  Salkowski's 
yeast-gum  must  be  regarded  as  an  individual  substance, 
a  dextromannan  :  it  was  not  affected  by  boiling  for 
several  hours  with  milk  of  lime.  The  "  gums  "obtained 
by  the  methods  of  Niigeli  and  Loew  and  of  Hessenland 
on  the  other  hand,  yielded  a  product  identical  with 
Salkowski's  yeast-gum  when  further  purified. 

2.  Yeast-ceRvlose.  The  yeast  was  treed  from  gum  by 
treating  1200  grins,  of  the  fresh  material  with  12  litres 
of  a  cold  0*25  per  cent,  solution  of  potassium  hydroxide, 
the  alkali  solution  being  frequently  renewed  during  a 
period  of  six  months.  The  residue  was  well  washed  with 
water  by  lepeated  decantation  and  centrifuging, 
then  purified  by  means  of  alcohol,  triturated  with  ether, 
and  dried  with  the  aid  of  the  pump.  In  this  way  150  grms. 
of  a  fine  greyish-white  powder  were  obtained,  which  was 
coloured  brown  by  iodine  and  sulphuric  acid  and  by  a 
solution  of  iodine  in  potassium  iodide,  the  brown  colour 
being  again  destroyed  on  washing  with  water.  The 
product  was  not  coloured  blue  by  the  zinc  chloride-iodine 
reagent,  and  was  insoluble  in  cuprammonium  solution. 
20  grms.  of  it  were  heated  on  the  water-bath  for  10  hours 
with  3  per  cent,  sulphuric  acid  :  8-6  grms.  of  insoluble 
matter  were  left.  The  solution  was  boiled  for  a  further 
half-hour,  and  then  tested  for  sugars :  dextrose  was 
present,  but  no  mannose,  galactose,  pentoses,  or  methyl- 
pentoses.  The  insoluble  residue  on  further  hydrolysis 
also  yielded  only  dextrose.  The  carbohydrate  yieMed  by 
the  yeast  cell- wall  is  thus  a  hemicellulose  (dextran). 
In  order  to  obtain  the  yeast-dextran  in  a  pure  condition, 
the  yeast,  after  removal  of  the  gum,  vas  boiled  for  4  hours 
with  a  15  per  cent,  solution  of  sodium  hydroxide,  the 
solution  concentrated  and  treated  with  an  equal  quantity 
of  alcohol,  and  the  white  fiocculent  precipitate  washed 
with  alcohol,  and  freed  from  moisture  by  treatment  with 
alcohol  and  ether.  It  was  then  dissolved  in  water,  and 
the  solution  exactly  neutralised  with  hydrochloric  acid, 
purified  by  dialysis  until  free  from  chlorine,  evaporated, 
and  precipitated  with  alcohol.  The  dextran  thus  obtained 
was  soluble  in  water,  and  was  precipitated  from  its  solution 
by  lead  acetate  and  baryta,  but  not  by  Fehling's  solution. 
The  aqueous  solution  was  opalescent.  The  rotatory 
power  of  the  dextran  in  neutral  aqueous- solution  was 
[«]n  =  +  1 13°.  Yeast  dextran  is  identical  with  Salkowski's 
"  erythtocellulose  "  (this  J.,  1895,  370).  The  portion  of 
the  yeast  remaining  insoluble  after  boiling  with  dilute 
sulphuric  acid  w.  sa  brownish  powder,conta in ing no  nitrogen, 
and  which  g'  ve  no  permanent  coloration  with  iodine  and 
sulphuric  acid.  The  authors  name  this  product,  "  yeast- 
cellulose  "  ;  it  is  identical  with  Salkowski's  "  achroo- 
cellulose."  "  Yeast-cellulose "  is  not  a  true  cellulose. 
It  has  the  composition,  C8H10O5,  and  yields  equal  pro- 
portions of  dextrose  and  mannose  on  hydrolysis  ;  it  is 
therefore  a  mannodextran.  In  the  authors'  opinion  the 
"yeast-dextran"  and  "yeast  cellulose"  are  transform- 
ation products  of  hemicelluloses  present  in  the  original 
yeast. — A.  S. 

Yeatt   ttO-jiiiCi  ;      P 'rojH  rties  of and   production  of 

zyrnof>c  in  yeast.     E.  Buchner  and  F.  Klatte.     Biochem. 
Zcits..  1908,  9,  415—435. 

The  authors  have  studied  the  optical  rotation  ot  expressed 
yeast  cell-juice  under  various  conditions.  Fresh  cell-juice 
from  Berlin  yeast  was  found  to  possess  a  slight  dextro- 
rotation, ranging  from  +lf!8°  to  +248°  in  a  100  mm. 


tube.  Juice  similarly  prepared  from  Munich  yeast  was 
practically  inactive,  showing  rotations  ranging  from  +(M2° 
to  —  0-28°.  The  difference  between  the  two  kinds  of  yeast 
is  due  to  the  fact  that  the  Berlin  yeast  was  obtained 
fresh  from  the  brewery  and  was  therefore  rich  in  glycogen, 
whereas  the  Munich  yeast,  having  undergone  a  long 
journey,  had  lost  most  of  its  glycogen.  The  other 
optically-active  constituents  of  the  juice  therefore  com- 
pensate each  other.  If  the  coagulable  proteins  be  pre- 
cipitated by  heat  and  removed,  the  dextro-rotation  of 
the  filtrate  is  increased  by  0-70° — 1-28°;  these  proteins 
are  therefore  laavo-rotatory.  If  cell-juice  from  Berlin 
yeast  be  kept  for  one  day,  its  rotatory  power  decreases 
owing  to  the  disappearance  of  the  glycogen  ;  from  then 
up  to  4  days  the  optical  rotation  remains  stationary  at 
practically  nil,  until  autolysis  is  far  advanced.  When 
cell-juice  was  mixed  with  dextrose  and  allowed  to  ferment, 
the  decrease  in  rotation  was  always  considerably  smaller 
than  the  decrease  calculated  for  the  dextrose  fermented, 
as  measured  by  the  carbon  dioxide  evolved.  This  would 
point  to  the  formation  of  a  dextro-rotatory  polysaccharide 
at  the  expense  of  the  dextrose  (see  Harden  and  Young, 
this  J.,  1904,  450).  In  some  cases  the  decrease  in  rotation 
could  be  made  to  correspond  fairly  closely  with  that 
calculated  from  the  dextrose  fermented,  by  the  addition 
of  secondary  sodium  phosphate.  If  yeast  cell-juice  be 
concentrated  in  vacuo  at  25° — 30°  C,  a  syrup  is  obtained  ; 
this  syrup  rapidly  loses  its  fermentative  activity,  but  the 
proteolytic  activity  of  the  endotryptase  is  preserved 
unchanged  for  several  months.  The  authors  have  studied 
the  effect  of  revivifying  the  yeast,  before  pressing  out  the 
juice,  on  the  fermentative  activity  of  the  latter.  By 
aeration  in  a  saccharine  medium,  poor  in  nitrogen,  for 
4 — 8  hours,  or  by  growing  the  yeast  in  presence  of  aspara- 
gine  and  primary  potassium  phosphate,  according  to 
Lange's  method  of  regeneration  (this  J.,  1907,  1104),  the 
activity  of  the  juice  may  be  considerably  increased,  in  some 
cases  up  to  7 — 8  times.  But  the  experiments  showed  that 
this  increase  in  activity  only  represented  the  replacement 
of  the  zymase  previously  lost  by  the  yeast,  and  in  no  case 
did  the  activity  of  the  juice  from  the  regenerated  yeast 
exceed  the  normal  for  fresh  yeast  in  good  condition. 
Secondary  potassium  phosphate  has  no  such  regenera- 
tive effect,— J.  F.  B. 

Water  [in  malting  and  brewing].     H.    Seyffcrt.     Z.   ges. 
Brauw.,   1908,  31,   169—171,   186-188. 

Calcium  carbonate  can  exist  in  a  water  together  with 
calcium  sulphate,  provided  that  sufficient  carbon  dioxide  is 
present  to  keep  the  sodium  carbonate  in  solution  as  sodium 
bicarbonate.  In  such  a  water,  the  sodium  caabonate  and 
calcium  sulphate  can  only  react  after  the  free  and  the 
loosely-bound  carbon  dioxide  have  been  expelled.  Such 
expulsion  requires,  however,  protracted  heating,  several 
hours  being  necessary  at  ordinary  mashing  and  sparging 
temperatures.  It  is  therefore  possible  for  the  sodium 
carbonate  in  a  water  to  act  as  such  in  spite  of  the  piesence 
of  calcium  sulphate.  The  appearance  of  a  red  coloration 
when  a  water  is  boiled  with  hops,  is  a  sure  sign  of  the 
presence  of  sodium  carbonate  in  the  water.  This  colora- 
tion does  not  appear  when  the  water  contains  a  sufficient 
amount  of  calcium  sulphate.  Calcium  carbonate  in  a 
water  causes  a  reddish-brown  coloration  on  boiling  with 
hops,  but  this  coloration  does  not  appear  if  calcium 
sulphate  is  present  in  the  proportion  of  1  part  per  2-5  parts 
of  the  carbonate.  An  increase  in  the  amount  of  calcium 
carbonate  in  the  water  endows  the  hop  decoction  with 
improved  head-retaining  properties.  The  unpleasant 
bitter  flavour  of  the  beer  obtained  in  certain  breweries 
when  the  normal  proportion  of  hops  is  employed,  is  traced 
by  the  author  to  the  action  of  small  quantities  of  sodium 
carbonate  in  the  water.  For  the  analysis  of  brewing 
waters,  the  author  recommends  the  following  method, 
by  means  of  which  these  small  proportions  of  alkali 
carbonates  may  be  estimated.  The  lime,  magnesia,  ferric 
oxide,  alumina,  silica,  nitric  acid,  etc.,  are  determined 
by  the  ordinary  methods.  500  c.c.  of  the  water,  or  a 
larger  quantity  with  very  soft  water,  are  mixed  with  10  c.c. 
of  N/.-  sulphuric  acid  and  evaporated  in  a  basin  on  the 
water-bath    to    250  c.c,  after  which  it  is  titrated  with 
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standard  baryta  or  sodium  carbonate  solution.  In  this 
way  the  amount  of  sulphur  trioxide  required  to  convert 
the  carbonates  into  sulphate,  and  the  amount  of  combined 
carbonic  acid,  are  obtained.  The  quantities  of  sulphur 
trioxide  equivalent  to  the  chlorine,  silica,  nitric  acid,  etc. 
are  calculated  and  are  added  to  the  amount  of  sulphur 
trioxide  originally  present  in  the  water  and  the  amount 
of  sulphur  trioxide  found  necessary  to  expel  the  carbonic 
acid.  The  sum  represents  the  amount  of  sulphur  trioxide 
required  to  convert  all  the  bases  present  into  the  corres- 
ponding sulphates.  From  this  sum  are  subtracted  the 
various  amounts  of  sulphur  trioxide  equivalent  to  all  the 
bases  present.  Any  remainder  indicates  the  presence  of 
alkalis  in  the  water  and  is  calculated  as  sodium  oxide  exist- 
ing as  alkali.  In  Oreat  Britain  this  alkali  may  be  con- 
verted into  sodium  chloride  by  the  addition  of  the  calcu- 
lated amount  of  hydrochloric  acid,  but  in  Germany 
such  addition  is  illegal. — T.  H.  P. 

[Brewing]    Coppers   and   copper   settings.     J.    C.    Shears. 
J.  Inst.  Brewing,  1908,  14,  233—249. 

The  author  describes  the  various  forms  of  coppers  used 
by  brewers  and  the  modes  of  manufacturing,  setting 
and  heating  them.  In  fire-heated  coppers  ,he  considers 
that  the  bottom  should  be  as  large  as  possible  consist- 
ently with  the  sides  being  well  inclined  and  curved  in  the 
flue,  while  the  depth  of  liquor  should  not  exceed  9  feet. 
The  rivet  lines  should  be  arranged  so  as  to  be  away  from 
the  direct  line  of  draught,  which  causes  corrosion  of  the 
seams.  Fire- heating  is  considered  superior  to  steam 
heating  at  less  than  50 — 60  lb.  pressure.  Steam-heating 
is  best  applied  from  a  jacket  preferably  supplied  with 
superheated  steam.  The  metal  used  should  not  be  a 
pure  copper,  an  alloy  containing  about  1  per  cent,  of  arsenic 
having  proved  most  resistant  to  fire  heat.  To  prevent 
the  hops  burning  on  the  bottom  of  the  copper,  it  is  usual 
to  fix  a  mechanically  driven  rouser,  and  the  author 
describes  one  consisting  of  a  short  cone  of  ste^l  plate 
suspended  some  18  inches  from  the  bottom  of  the  copper  ; 
this  rouser  is  very  efficient  and  does  not  cause  the  wear 
which  accompanies  the  use  of  the  chain  rouser  generally 
employed.  "  Wheel"  and  "split  draught"  flue  settings  are 
preferred  to  the  "  pigeon-hole  "  setting  which  is  described 
as  producing  an  oven  "  or  stagnant  heat  most  detri- 
mental to  the  life  of  the  copper. — R.  L.  S. 

Distillery  ;  Practiced  application  of  pure  cultures  in  the •. 

P.  Scliidrowitz.     J.  Inst.  Brewing,  1908,  14,  264—280. 

This  is  a  description  of  the  "Amylo"  process  of  preparing 
alcoholic  liquids  for  distillation  as  carried  out  at  Seclin  and 
other  places.  The  raw  grain,  maize  or  rice,  is  treated  with 
;i  hunt  0-2  p?r  cent,  of  sulphuric  acid,  which  is  only  sufficient 
to  neutralise  the  alkali  carbonates  and  convert  the  phos- 
phates into  acid  salts,  leaving  the  mixture  neutral  to 
methyl  orange.  The  mass  is  then  liquefied  by  heating  for 
one  hour  in  a  conveitcr  under  60  lb.  pressure  and  after- 
wards transferred  to  the  closed  steel  fermenting  vessel 
in  which  it  is  again  boiled,  to  secure  the  sterility  of  the 
vessel  and  fittings,  and  then  cooled.  The  cooled  mash  at 
a  sp.  gr.  of  1-060 — 1-090  is  pitched  with  a  pure  culture  of 
mucor  and  stirred  to  avoid  the  formation  of  a  pellicle  of 
mycelium.  After  about  20  hours  the  sweet  wort  produced 
by  the  action  of  the  diastase;  secreted  by  the  mueor  is 
fermented  by  the  addition  of  a  pure  culture  of  yeast.  The 
gravity  of  the  wash  obtained  is  usually  10.  The  yield 
of  spirit  is  high — in  the  ease  of  maize  between  7-6  and 
8  gallons  per  cwt.  of  material — and  the  author  considers 
that  by  the  "  Amylo  "  process  an  economy  of  2-5  to  3d.  per 

proof  gallon  of  spirit  is  effected  over  t  he  ordinary  met  hods, 

lie  regards  the  process  as  suitable  to  the  production  of 
high- CiaM  plain  spirit  as  well  as  of  industrial  alcohol,  and. 

with  certain   modifications,  as  probably  being  available 

for    the    manufacture   of    whisky.  —  R.  I,.  S. 

Wood   <drohol    in   Germain/.      U.S.    Conn.     R-pt.  j    through 
Oil,    Paint  and    Drug  'Rep.,   Apr.  27.   L906.     |T.R.| 

Tiik  production  of  wood  alcohol  (loo  deg.)  in  Austria- 

Hungary  and  Germany  is  about  6,500,000  kilos.  The 
estimated  production  of  acetate  of  lime  is  from  27,000  to 
28,000  metric  tons,  and  about  I  10,000  tons  of  charcoal  arc 
produced,      The    importation     of     crude   wood    spirit     into 


Germany  for  the  first  ten  months  of  1907  was  5,543-3  metric 
tons,  of  which  1,405-6  tons  came  from  Austria-Hungary 
and  4,.,18  2  ions  t.om  the  United  States.  The  imports  of 
crude  acetone  during  the  same  period  were  559  tons, 
most  of  which  came  from  Austria-Hungary.  The  exports 
of  crude  wood  spirit  and  acetone  were  1,013-6  tons,  of 
which  499  tons  went  to  France,  152-3  tons  to  Great 
Britain,  and  175-4  tons  to  Switzerland.  The  imports  of 
refined  wood  alcohol  were  97-4  tons,  of  which  95-3  tons 
came  from  Austria-Hungary.  The  exports  of  the  refined 
product  were  893-7  tons,  of  which  France  received  511-4 
tons,  Great  Britain  110-6  tons,  and  Switzerland  94  tons. 
The  exports  of  refined  acetone  were  685-5  tons,  of  which 
510  tons  went  to  Great  Britain  and  52-3  tons  to  British 
India. 

Patents. 

Malting   apparatus.     W.    P.    Rice,    Chicago.     U.S.    Pat. 
885,291,  Apr.  21,  1908. 

Two  malting  chambers  (units)  are  arranged  end  to  end 
with  a  space  between  them.  Each  unit  is  provided 
with  a  series  of  malting  shelves  which  consist  of  flexibly- 
jointed  sections,  movable  on  rails  from  the  sup- 
porting recesses  of  one  unit,  across  the  space,  into  the 
recesses  of  the  other  unit.  The  shelves  move  across  an 
adjustable  bridge,  and  arrangements  are  made  either 
for  moving  each  shelf  with  its  charge  from  one  unit  to 
the  other,  or,  when  desired,  for  discharging  the  charge 
into  the  space  across  which  the  shelf  travels.  Ar  )ievice 
is  also  provided  for  loading  a  fresh  charge  on  the  shelf 
as  it  moves  back  into  its  first  position,  the  grain  being 
levelled  by  a  levelling  board. — J.  F.  B. 

Beer    wort ;    Process   and   apparatus    for   the   production 

of .     H.    Breker,    Cologne,    Germany.     Eng.    Pat. 

.    8682,  April  15,  1907. 

See  Fr.  Pat.  370,401  of  1906  ;  this  J.,  1907,  270.— T.  F.  B. 

Fusel-oil  and  its  components  ;   Process  for  the  manufacture 

of .     F.    Ehrlich,   Assignor   to   A.    Sultan   and   I. 

Stern,  Berlin.     U.S.  Pat.  885,591,  April  21,  1908. 

See  Eng.  Pat.  6640  of  1906;   this  J.,  1906,  999.— T.  F.  B. 

Peat  ;    Treatment   of [for   producing   alcohol,   etc.]. 

G.  J.   L.   Pradel.     Fr.  Pat.  385,015,  Feb.  22,   1907. 

See  Eng.  Pat.  5128  of  1907  ;   this  J.,  1908,  416.— T.  F.  B. 
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(J.)— FOODS. 

Endomyces  fibuliger,  a  new  fermentation  fungus  and  pro- 
ducer of  the  so-called  chalk  disease  of  bread.  P.  Lindner. 
Z.   Spiritusind.,   1908,  31,   162—163.   177,  189—190. 

This  organism,  which  forms  white,  chalky  spots  on  bread, 
closely  resembles  Manilla  variabilis,  from  which  it  differs, 
however,  by  its  ability  to  liquefy  wort  gelatin.  When 
it  is  cultivated  in  a  drop  of  hopped  wort,  the  mycelia 
soon  exhibit  the  phenomenon  of  clasp-formation  (Sohnallen- 

bildung)  so  often  observed  with  the  Basidiomi/ci  it  t, 
while  t  In-  older  hyphffi  undergo  auto-digestion  or  emptying  ; 
at  the  edge  of  the  drop  are  found  the  more  vigorous 
cells  with  lateral  yeast-like  buds.  Most  of  the  conidia 
have  the  shape  of  a  grape-stone,  the  free  end  being  rounded 
and  the  basal  part  sharply  pointed.  Under  certain 
conditions,  l:'iiilniin/ci  s  /ibuln/ir  forms  asei  containing  hat- 
shaped    spores   similar   to    those   obtained    with    Sairhuro- 

mycei  anomalua;   each  asous  contains  mostly  four,  but 

sometimes  only  two  SOOreS,  which  are  generally  placed 
brim    to    brim.      The    fungUS    is    the    first    known    member 

of  the  ascomyoetes  which  is  at  the  same  time  a  fermenta- 
tion organism,  a  budding  fungus,  and  a  truehyphomycetes. 
The  organism  ferments  sucrose  vigorously,  dextrose, 
/-inannose   and    la-vulose  with    moderate    rapidity,    and 

lallinose,  lactusc,  rhamnosc,  n-inrt  h  ylglucoside,  and  a 
mixture  of  /-sorbose  and  (/galactose  only  slightly.  A 
large  number  of  illustrations  are  given  showing  the 
organism  in  the  various  stages  of  its  growth. — T.  H.  P. 
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l'\  I'KNTS. 

I't./t/nW;   nitrogenous  nutrient;   Process  of  manufacturing 

.     K.   Okazaki  and  H.   Yenjo,  Tokyo.     Eng.  Pat. 

S262.  April  9,   1907. 

Skk  Fr.  Pat  riTti.iTS  at  1907  ;  this  J..  1907.  1025.— T.  F.  B 

Jtutter  ;   Process  and  apparatus  for  the  de-acidification  and 

purification    of    old .     J.     Bredenkamp.     Barmen, 

and  H.  Christiansen,  Ottersberg,  Germany.  Eng. 
Pat    8422.  April   11.   1907 

See  Fr.  Pat.  375.075  of  1907  ;  this  J.,  1907,  887.— T.  F.  B 

(C. )— DISINFECTANTS. 

Patent. 

Formaldehyde  ;     Composition     for    generating .      A. 

Eiehengriin.  Dusseldorf.  Germany,  Assignor  to  Farben- 
fabr.  vonu.  F.  Bayer  and  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  885.233.  Apr.  21,  1908. 

A  composition"  which  generates  gaseous  formaldehyde 
and  water  vapour,  when  treated  with  water,  is  made  by 
mixing  polymeria  formaldehyde  (paraformaldehyde)  with 
salts  of  permanganic  acid  and  fixed  alkaline  compounds. 

—J.  F.  B. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Wood-pulp  ;    Destruction  of  sodium  sulphide  in  the  liquors 

ironi    sulphate .     A.    Ahlin.     Papier-Zeit.,     1908, 

33.  1181—1182. 
The  author  discusses  the  question  of  the  destruction  of 
sodium  sulphide  in  the  process  of  recovering  and  causticis- 
ing  the  alkaline  liquors  used  for  boiling  wood  by  the 
sulphate  process.  The  liquor  obtained  by  the  lixiviation 
of  the  recovered  black  soda  ash  contains  sodium  silicate 
as  an  impurity.  The  silica  is  generally  separated  from 
its  combination  with  the  alkali  by  passing  carbon  dioxide 
through  the  liquor  or  by  adding  sodium  bicarbonate 
before  causticising.  The  silica  thus  precipitated,  is  in  a 
highly  gelatinous  form.  If,  however,  more  carbon 
dioxide  be  supplied  than  is  necessary  to  liberate  the  silica, 
it  will  decompose  the  sodium  sulphide  and  sulphuretted 
hydrogen  will  escape.  The  gelatinous  silica  causes  great 
difficulty  in  decanting  and  washing,  so  that  even  with 
the  most  careful  practice,  about  5  per  cent,  of  the  alkali 
of  the  liquor  is  lost  in  the  mud.  By  omitting  the  treat- 
ment with  carbon  dioxide,  and  adding  a  large  excess  of 
lime  at  first,  the  sodium  sulphide  is  protected,  but  a 
gelatinous  calcium  silicate  is  precipitated  which  largely 
increases  the  volume  of  the  mud  and  retains  alkali.  In 
concentrated  liquors,  e.g.,  those  with  a  density  of  15°  B., 
both  the  sodium  hydroxide  and  the  sulphide  may  undergo 
double  decomposition  with  the  calcium  carbonate  of  the 
mud.  and  calcium  hydrosulphide  is  formed  This  is 
oxidised  by  the  air  to  form  calcium  thiosulphate,  which 
reacts  with  the  sodium  sulphate  in  the  liquor,  giving  sodium 
thiosulphate  and  calcium  sulphate.  The  loss  of  sodium 
sulphide  which  thus  takes  place  is  higher  the  higher  the 
degree  of  causticisation  of  the  liquor.  This  ratio  between 
the  causticised  and  uncausticised  alkali  should  always 
be  kept  as  constant  as  possible  and  should  only  be  varied 
when  it  is  desired  to  vary  the  properties  of  the  resulting 
pulp.— J.  F.  B. 

Manila  hemp  ;     Boiling for  paper  making.     Papier 

fabrikant,1908,  6,  663—664. 
The  best  method  of  treating  dirty,  tarry  and  greasy 
ropes  of  any  kind  is  as  follows  : — 7-5 — 8  cwt.  of  chopped 
rope  are  loaded  into  spherical  rotary  boilers  containing 
1*75  cwt.  of  caustic  soda  previously  dissolved  in  sufficient 
hot  water.  The  charge  is  boiled  under  a  pressure  of 
2  atmospheres  for  18 — 20  hours.  After  boiling,  the 
liquor  is  discharged,  the  boiler  is  filled  up  again  with  hot 
water,  and  the  contents  are  washed  with  this  for  an  hour 
whilst  rotating.  This  liquor  is  then  run  off  and  replaced 
by  fresh  hot  water,  the  washings  being  repeated  as  long 
as  the  waters-  come  away  dirty.  The  contents  of  the 
boiler  are  then  mixed  with  water,  to  which  are  added 


4  buckets-full  of  thick,  slaked  lime-mud,  and  boilod 
again  for  8 — 10  hours  under  a  pressure  of  2  atmospheres. 
The  oharge  is  rinsed  with  hot  water  in  the  same  way  as 
before,  and  is  then  ready  for  the  breaking  engines. 
Although  this  treatment  is  lengthy  and  costly,  the  perfect 
freedom  of  the  product  from  tarry  matters  is  ensured, 
and  the  relatively  high  prices  obtained  for  Manila  papers 
easily  cover  the  cost  of  the  process. — J.  F.  B. 

Patent. 

Fibres  for  the  manufacture  of  paper  and  of  other  felted 

products  ;    Apparatus  for  refining .     P.  A.  Sparre. 

First  Addition,  dated  Nov.  21,  1907,  to  Fr.  Pat.  380,243, 
July  23,  1907. 
A  machine  is  described  in  which  paper-pulp  or  other 
fibres  may  be  washed  after  beating  and  refining,  instead 
of  before  these  operations.  It.  consists  of  a  vertical 
cylindrical  vessel  to  which  is  attached  a  funnel-shaped 
bottom.  Between  the  conical  portion  and  the  cylindrical 
portion  of  the  vessel  is  placed  a  metallic  grid  covered 
with  fine  wire  cloth,  through  which  the  fibres  cannot 
penetrate.  The  cylindrical  vessel,  which  contains  the 
pulp  to  be  washed,  is  provided  with  fixed  arms  extending 
from  its  sides.  Alternate  arms  corresponding  with  these 
are  carried  by  a  vertical  rotary  shaft  and  serve  to  keep 
the  pulp  in  circulation.  The  wire  cloth  bottom  is  kept 
free  from  deposited  fibres  by  means  of  a  scraper  attached 
to  the  shaft  and  revolving  in  contact  with  the  wire. 
Fresh  water  enters  above  and  the  dirty  water  is  discharged 
through  the  wire  cloth  into  the  funnel.- — J.  F.  B. 

XX.— FINE     CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Rhnbarb  ;     Substances  in ,   and   related  compounds. 

O.  Hesse  J.  prakt.  Chem.,  1908,  77,  383—390. 
Contrary  to  the  opinion  of  Tschirch  (Pharm.  Zeit.,  1899, 
77  ;  see  also  this  J.,  1901,  497),  the  author  shews  that 
the  anthranol,  C,5Hl204,  derived  from  the  emodin  of 
rhubarb,  forms  bright  yellow  leaflets  melting  at  236°  C, 
and  is  identical  with  that  obtained  from  Hhamnus  Frangula. 
Alemodin,  m.  pt.  223 — 224°  C,  when  reduced  with 
hydriodic  acid  forms  a  substance,  C15Hu03,  similar  to 
that  obtained  from  emodin,  and  which  melts  at  182°  C, 
and  gives  an  olive-green  coloration  with  ferric  chloride. 
The  author  corrects  some  statements  concerning  rhein 
made  several  years  ago  (Pharm.  J.  Trans.,  1895,  55,  325). 
After  crystallisation  from  ethyl  acetoacetate,  rhein, 
CjsHjqO,,,  forms  small  yellow  needles,  which  melt  at 
312° — 316°  C,  with  some  sublimation.  Diacetylrhein 
was  prepared  by  the  action  of  sodium  acetate  and  acetic 
anhydride  upon  rhein.  After  crystallising  from  acetic 
acid,  it  melts  at  240°  C.  It  requires  two  molecules  of 
potassium  hydroxide  to  dissolve  it,  and  is  soluble  in 
sodium  carbonate  solution.  When  the  solution  in  sodium 
carbonate  is  allowed  to  stand,  the  acetyl  group  becomes 
replaced  by  sodium,  and  sodium-rhein  separates  as  a 
purple-red  flocculent  precipitate  on  standing.  The 
corresponding  potassium  compound,  C15H80,;K,,  was 
also  prepared.— F.  Shdn. 

Amygdalin  ;  Hydrolysis  of  — —  by  emulsin.    S.J.  M.  Auld. 

Chem.  Soc.  Proc.  11)08,  24,  97. 
The  hydrolysis  of  amygdalin  by  emulsin  has  been  studied 
in  detail  by  determining  the  hydrocyanic  acid  produced 
during  the  reaction.  It  has  been  shown  that  Jbrissen 
and  Hairs'  "  emulsin  "  is  really  a  mixture  of  two  enzymes, 
namely,  true  emulsin  and  a  maltase-like  ferment.  Of 
particular  importance  is  the  fact  elucidated  that  the 
activity  of  emulsin  is  intimately  bound  up  with  basic 
and  acidic  groups,  as  both  acids  and  alkalis  only  render 
the  ferment  inactive  and  do  not  destroy  it,  except  in 
high  concentrations.  Contrary  to  the  statements  of 
Tammann,  the  decomposition  of  amygdalin  by  emulsin 
nearly  approaches  completion,  as  much  as  97  per  cent, 
of  the  available  glucoside  being  decomposed  as  measured 
by  the  hydrocyanic  acid  formed.  The  end-point  of  the 
reaction  has  been  found  to  be  independent  of  the 
temperature,  and  the  temperature-coefficients  of  the 
action  have  been  measured  over  a  range  of  45°  C. 
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Terpenes  and  essential  oils  ;  Contributions  to  our  knowledge 

of .     Parts   92   and  93.      0.  Wallach.     Annalcn, 

1908.    360,  26—104. 

Cyprus   origanum    oil  ;     Constituents   of .      Isolation 

of  a  new  terpene,  "  origanene."    8.  S.   Pickles.     Chein. 
Soc.  Proc,   1908,  24,  91. 

The  essential  oil  yielded  by  the  principal  origanum  plant 
of  Cyprus  has  been  examined  and  found  to  consist  mainly 
of  carvacrol  (84  per  cent.).  There  are  also  present  (1)  a 
hydrocarbon.  C10H16,  apparently  a  new  terpene,  for 
which  the  name  origanene  is  proposed  (2-5  per  cent.)  ; 
(2)  cymene,  which,  together  with  associated  terpenes 
(b.  p.  170—180°),  constitutes  8-5  per  cent.  ;  (3)  terpene 
alcohols  (3-5  per  cent.),  and  (4)  a  high-boiling  residue 
(1-3  per  cent.),  besides  very  small  quantities  of  a  second 
phenol  which  gives  a  purple  coloration  with  ferric  chloride, 
and  a  volatile  acid,  probably  isobutyric  acid.  The  results 
of  experiments  on  the  constitution  of  the  hydrocarbon 
'*  origanene  :'  lead  the  author  to  conclude  that  the  terpene 
is  probably — 

*l-3-p-menthadiene,  CHsCf  )C-CH(CH3), 

XCH2CH2/ 

Bismuth  tri-iodophenylate  ;    A   basic  • .      O.   Carrasco. 

Boll.  Chim.  Farm.,  1908.  47,  109—111.     Chem.  Zentr., 
1908,  1,  1735—1736. 

2-4-6-Tri-iodophenol  isbest  prepared  by  adding  gradually, 
with  agitation,  a  solution  of  iodine  in  potassium  iodide 
to  a  solution  of  phenol  in  potassium  hydroxide,  and 
separating  the  iodo-compound  by  addition  of  acid  (carbonic, 
sulphurous,  or  dilute  sulphuric  acid).  The  compound  is 
purified  by  washing  with  water,  decolorising  with  -sulphur 
dioxide,  drying  at  40° — 50°  C,  and  re-crystallising  from 
benzene ;  it  melts  at  156°— 157°  C.  On  shaking  an 
alkaline  solution  of  the  compound  with  an  approximately 
molecular  proportion  of  bismuth  nitrate  dissolved  in  a 
45  per  cent,  aqueous  solution  of  glycerol,  a  heavy,  yellow, 
amorphous  powder  separates.  This  precipitate,  when 
washed  with  water  by  decantation  and  dried  at  35°  C. 
consists  of  the  monohydrate  of  bismuthoxytri- 
iodophenylatc,  C6H2I3.0.  Bi(OH)2.  If,  however,  the 
precipitate  be  washed  by  decantation  with  water 
at  80° — 90*  O,  it  becomes  decolorised  and  swells  up, 
and  the  anhydride  of  bismuthoxytri-iodophenylate, 
C6H2I3.O.BiO,  is  obtained.  This  substance  has  been 
introduced  into  commerce  under  the  name  of  "  ueoform." 
It  is  a  yellow  powder,  insoluble  in  the  usual  solvents, 
and  on  boiling  with  water,  especially  in  presence  of 
alkali,  undergoes. hydrolysis.  When  warmed  with  nitric 
acid,  iodine  is  evolved,  and  picric  acid  and  bismuth 
nitrate  are  formed. — A.  S. 

II inmates  of  the  rare  earths.     V.  James.     J.  Amer.  Chem. 
Soc.,   1908,  30,    182—187. 

Thk  author  has  investigated  a  large  number  of  compounds 
of  the  rare  earths,  such  as  sulphites,  xanthat.es.  succinates, 
double  carbonates  with  sodium  glycollates,  methyl 
sulphates,  iodates,  bromates,  oleates,  etc.,  with  a  view 
to  finding  types  of  isomorphous  salts  greatly  varying 
in  solubility,  and  capable  of  fractional  crystallisation, 
suitable  for  the  separation  of  the  rare  earths.  The 
bromates  were  found  to  be  best  suited  for  this  purpose, 
and  were  prepared  as  follows  :  The  rare  earth  material, 
generally  as  oxalates,  is  mixed  to  a  paste  with  sulphuric 
acid  and  heated  until  fumes  of  sulphuric  acid  cease  to  be 
evolved.  The  residue  is  finely  powdered,  dissolved  in 
iee-eold  water,  and  the  solution  poured  over  excess 
of     hariuiii     Inornate,     contained     preferably     in     a     large 

evaporating   dish   on   the   miter-oath;     the   mixture    is 

kept  well  stined.  The  precipitate  is  allowed  to  settle, 
:iikI  if  no  precipitate  is  produced  on  addition  of  warm 
barium  bromate  solution  to  the  clear  supernatant  liquid, 
the  solution  is  filtered,  and  evaporated  until  a  drop 
nearly  Solidifies  when  stirred  on  a  watch  glass.  About 
half  the  substance  in  solution  is  found  then  to  crystallise 
out  on  cooling.  My  using  casseroles  instead  of  porcelain 
dishes,    especially    when     working    with    small    quantities, 

rapid  crystallisation  and  also  the  tendency  of  the  material 


to  creep  up  the  sides  of  the  vessel,  are  avoided.  The 
most  soluble  fraction  is  very  pink  and  gives  an  intense 
erbium  spectrum.  The  thulium  red  is  also  very  strong. 
The  least  soluble  fraction  is  still  pink,  giving  intense 
dysprosium  and  holmium  bands  and  a  weak  erbium 
spectrum.  The  oxide  of  this  fraction  is  orange  coloured, 
showing  that  terbium  collects  at  this  end.  After  about 
20  fractionations,  the  least  soluble  portion  forms  brilliant, 
colourless  crystals,  dissolving  in  water  with  a  greenish- 
yellow  colour  and  showing  faint  sumrium  and  holmium 
but  stronger  dysprosium  bands.  Practically  the  whole 
of  this  fraction  consists  of  yttrium.  The  most  SDluble 
fraction  is  reached  when  the  solution  is  nearly  colourless 
and  consists  then  largely  of  ytterbium.  The  results 
show  that  the  rare  earth  bromates  arrange  themselves 
in  the  following  order  of  solubility  :  Samarium,  terbium, 
dysprosium,  holmium,  yttrium,  erbium,  thulium,  and 
ytterbium — which  is  similar  to  the  order  of  solubilities 
of  the  oxalates  in  ammonium  oxalate.  The  bromate 
method  gives  especially  rapid  separations  of  thulium 
from  erbium  and  ytterbium.  It  is  concluded  that  the 
use  of  the  ethyl  sulphate  method  in  conjunction  with 
the  bromate  method  would  give  a  good  separation  of 
yttrium  from  dysprosium  and  holmium,  and  of  thulium 
from  ytterbium. — W.  S. 

Rare  earths  ;    A   scheme  for  the  separation  of  the . 

C.  James.     Chem.  News,  1908,  97,  205—209. 

A  comparatively  simple  scheme  for  the  separation  of 
mixtures  of  the  rare  earths  is  offered,  based  upon  the 
results  of  several  years'  investigation  of  the  various 
methods  proposed  for  fractionation,  and  personal  trial 
of  the  applicability  of  many  other  compounds  which 
had  not  previously  been  employed  for  the  separation 
of   these   elements. 

The  nearest  approach  to  a  quantitative  separation  is 
found  in  the  case  of  cerium.  This  is  due  to  the  fact  that 
the  properties  of  the  metals  of  all  these  earths  and  of 
their  salts,  with  the  possible  exception  of  cerium  itself, 
vary  among  themselves  by  very  minute  differences. 
Bearing  these  observations  in  mind,  the  following  scheme 
is  presented  : — The  mineral  is  decomposed  either  by 
hydrochloric  acid,  sulphuric  acid,  potassium  bisulphate, 
sodium  hydroxide,  or  hydrofluoric  acid.  When  hydro- 
chloric acid  is  used,  the  whole  is  evaporated  to  dryness 
to  render  the  silica  insoluble.  It  is  then  warmed  with 
a  little  concentrated  hydrochloric  acid,  after  which 
the  mass  is  treated  with  water  and  filtered.  The  Filtrate 
may  then  be  precipitated  either  by  oxalic  acid  or 
ammonium  oxalate.  If  the  liquid  contains  a  large  excess 
of  mineral  acid,  ammonium  oxalate  is  to  be  preferred. 
When  sulphuric  acid  or  potassium  bisulphate  has  been 
used  to  break  up  the  mineral,  it  is  necessary  to  stir  with 
cold  water  to  obtain  the  solution  of  the  desired  elements. 
Fusion  with  sodium  hydroxide  and  washing  with  water 
gives  a  residue  of  oxides.  These  are  dissolved  in  hydro- 
chloric acid.  Hydrofluoric  acid  decomposes  many  minerals, 
such  as  niobates,  tantalates,  &c,  in  the  cold,  giving  a 
residue  of  rare  earth  fluorides,  while  silicon,  niobium, 
tantalum,  &c,  go  into  solution.  The  insoluble  fluorides 
are  decomposed  by  means  of  sulphuric  acid.  The  sulphate 
or  chloride  solutions  are  then  precipitated  either  by 
ammonium  oxalate  or  oxalic  acid,  as  mentioned  above. 
Having  obtained  the  earths  in  the  form  of  oxalates, 
they   are  treated   as   follows:  — 

Zirconium  and  thorium.  —  Should  the  rare  earth 
oxalates  contain  these  elements,  they  may  be  separated 
by  boiling  with  a  solution  of  ammonium  oxalate,  when 
the  whole  of  the  zirconium  and  nearly  all  of  the  thorium 
pass  into  solution.  The  residue  is  filtered  off  and  washed 
with  ammonium  oxalate  solution,  <hi  the  addition  of 
an  excess  of  hydrochloric  acid  to  the  filtrate,  thorium 
oxalate  alone  is  precipitated,  while  the  whole  of  the 
zirconium  is  held  in  solution  by  the  oxalic  acid  produced 
by  the  action  of  the  hydrochloric  acid  on  ammonium 
oxalate.  As  zirconium  oxalate  is  soluble  in  an  excess 
of  oxalic  acid,  this  reagent  alone  may  be  used  in  the 
absence  ot  thorium.  In  this  connection  it  should  be 
remembered  that  the  oxalates  of  cerium  and  of  the  earths 
of     the     yttrium     group     are     somewhat     soluble     in     hot 
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concentrated  ammonium  oxalate  solution,  so  that 
varying  amounts  ao  into  solution.  Thorium  ean. 
however,  easily  he  sepaiated  from  the  yttrium  earths 
which  remain  with  it,  by  means  of  the  double  sulphate 
of  thorium  and  potassium,  whieh  is  insoluble  in  a  solution 
of  potassium  sulphate,  while  the  corresponding  compounds 
of  the  yttrium  group  are  soluble.  The  crude  thorium 
oxalate  is  converted  into  sulphate,  and  the  cold  Solution 
is  stirred  with  solid  potassium  sulphate.  Sulphate 
solutions  of  the  earths  are  the  best  to  work  with  for 
this  purpose,  for  if  other  compounds  are  used,  eare  must 
be  taken  to  keep  the  solution  from  being  too  concentrated, 
otherwise  members  of  the  yttrium  group  may  be 
precipitated  also.  After  the  removal  of  the  yttrium 
earths,  cerium  earths  are  still  present,  and  thorium 
may  bo  separated  from  these  by  means  of  the  solubility 
of  its  oxalate  in  ammonium  oxalate,  or,  according  to 
(ilaser.  by  the  solubility  of  thorium  oxalate  in  ammonium 
acetate  (this  J..  1896,  675 ;  1897,  4l>8) ;  also  by  the 
method  of  Wvrouboti  and  Verneuil,  in  which  thorium 
is  precipitated  by  hydrogen  peroxide  (this  J.,  1898,  2(55, 
1068).  These  methods  are  given  under  the  separation 
of  cerium  and  thorium,  because  under  usual  conditions 
these  separate  together  from  the  rest  of  the  rare  earths. 

In  the  next  step  there  are  three  alternatives  which 
depend  upon  the  composition  of  the  oxalates  as  approxi- 
mately determined  by  the  solubility  of  the  double  sodium 
or  potassium  stdphates  in  potassium  or  sodium  sulphate 
solution,  viz.  : — (a)  If  containing  20  per  cent,  or  more  of 
the  yttrium  earths  and  only  a  trace  of  thorium  ;  (b)  if 
containing  20  per  cent,  or  more  of  the  yttrium  earths 
together  with  thorium  ;  (r.)  if  containing  less  than  20  per 
cent,  of  the  yttrium  earths. 

(a)  When  the  material  consists  of  20  per  cent,  or  more 
of  the  yttrium  earths  and  practically  no  thorium,  the 
oxalates  are  converted  into  sulphates  by  mixing  with  strong 
sulphuric  acid  and  carefully  igniting  until  fumes  of  sul- 
phuric acid  are  no  longer  evolved.  The  residue  is  then 
powdered  and  dissolved  in  ice-cold  water.  The  resulting 
sulphate  solution  is  stirred  with  solid  sodium  sulphate, 
which  throws  down  the  double  sulphates  of  sodium  and  the 
cerium  earths.  Another  method,  which  is  simpler  if  the 
oxides  will  dissolve  in  acids,  is  to  ignite  the  oxalates,  and 
dissolve  the  oxides  so  obtained  in  hydrochloric  acid  or 
nitric  acid,  dilute  the  solution,  and  treat  with  solid  sodium 
sulphate  until  the  double  sulphates  are  precipitated. 
However,  when  oxalates  rich  in  cerium  are  ignited,  the 
oxides  which  are  formed  dissolve  with  great  difficulty  in 
hydrochloric  or  nitric  acid,  and  so  in  this  case  it  is  better 
to  treat  the  oxalates  with  sulphuric  acid  as  mentioned 
above.  Extra  care  must  be  taken  when  the  chlorides  or 
nitrates  in  solution  are  stirred  with  solid  sodium  sulphate, 
for  if  the  solution  is  too  concentrated,  metals  from  the 
yttrium  group  will  be  precipitated  also.  This  precipitate 
contains  some  of  the  yttrium  group  of  earths,  while  small 
amounts  of  samarium,  gadolinium,  and  europium  remain 
in  solution.  The  precipitate  is  separated  by  filtration  and 
washed  with  a  solution  of  sodium  sulphate.  The  insoluble 
double  sulphates  consist  chiefly  of  cerium,  lanthanum, 
praseodymium,  neodymium,  samarium,  europium,  and 
gadolinium,  together  with  small  amounts  of  the  yttrium 
earths  in  which  the  terbium,  dysprosium,  and  holmium 
contents  are  considerably  increased.  These  double  sodium 
sulphates  constitute  Fraction  A.  The  filtrate,  on  the 
addition  of  an  excess  of  oxalic  acid,  throws  down  the 
oxalates  of  terbium,  dysprosium,  holmium,  yttrium, 
erbium,  thulium,  ytterbium,  and  scandium,  together 
with  some  samarium,  europium,  and  gadolinium.  This 
precipitate  forms  Fraction  B. 

(6)  The  composition  of  the  oxalates  in  this  ease  is  very 
similar  to  (a),  the  only  difference  being  the  thorium  content. 
The  sulphate  or  chloride  solution  is  treated  with  sodium 
sulphate  and  the  insoluble  double  sodium  cerium  group 
sulphates,  forming  Fraction  A,  filtered  off.  Since  sodium 
thorium  sulphate  is  somewhat  soluble  in  sodium  sulphate 
solution,  the  filtrate  is  saturated  with  potassium  sulphate, 
when  the  remaining  thorium  is  precipitated  as  thorium 
potassium  sulphate  insoluble  in  potassium  sulphate  solu- 
tion. After  separating  the  precipitate,  the  filtrate  is 
treated  with  an  excess  of  oxalic  acid,  the  insoluble 
oxalates  being  filtered  off  and  washed.  This  material  is 
added  to  Fraction  B. 


(r)  In  this,  the  third  and  last  alternative,  the  oxalates 
consist  almost  entirely  of  the  cerium  metals,  and  it  is  best 
to  start  the  work  of  separation  from  the  point  A. 

Cerium  and  thorium. — The  next  operation  consists  of 
separating  cerium  together  with  thorium,  if  the  latter  is 
present,  from  the  other  elements  forming  Fraction  A. 
This  is  best  carried  out  by  treating  the  nitrate  solution 
with  an  excess  of  zinc  oxide  and  potassium  permanganate. 
If  the  material  is  in  the  form  of  the  insoluble  double  sodium 
sulphates,  it  should  be  boiled  with  sodium  hydroxide  in 
excess.  The  resulting  hydroxides  are  filtered  off,  well 
washed  with  hot  water,  and  dissolved  in  nitric  acid.  In 
dealing  with  oxalates  that  contain  large  amounts  of 
lanthanum,  praseodymium,  and  neodymium,  it  is  only 
necessary  to  ignite,  when  the  oxides  so  obtained  will 
readily  dissolve  in  nitric  acid.  As  a  rule,  when  cerium 
is  present  in  large  amounts,  since  the  oxide  dissolves  with 
great  difficulty,  the  oxalates  are  converted  into  sulphates. 
The  sidphate  solution  is  then  poured  into  fairly  strong 
and  boiling  sodium  hydroxide.  The  rare  earth  hydroxides 
formed  under  these  conditions  filter  rapidly,  and  after 
washing  with  boiling  water  are  dissolved  in  nitric 
acid.  The  nitrate  solution  obtained  by  any  of  the  above 
methods  is  neutralised,  stirred  rapidly  by  means  of  a  motor, 
and  an  excess  of  zinc  oxide  added.  On  the  addition  of 
potassium  permanganate,  cerium  peroxide  is  precipitated, 
and  the  addition  is  continued  until  the  liquid,  after 
continued  stirring,  remains  red.  This  method  leaves  a 
little  cerium  in  solution,  which  is  separated  later.  The 
precipitate,  consisting  of  cerium  and  manganese  peroxides, 
together  with  thorium  and  a  small  amount  of  lanthanum, 
praseodymium,  and  neodymium,  makes  Fraction  C. 
The  filtrate  is  saturated  with  sodium  sulphate,  producing  a 
precipitate  of  the  double  sulphates  of  sodium  with  lan- 
thanum, praseodymium,  neodymium,  &c.  This,  after 
filtering  and  washing  with  sodium  sulphate  solution, 
constitutes  Fraction  D.  To  this  last  filtrate,  containing 
small  amounts  of  the  yttrium  group,  an  excess  of  oxalic 
acid  is  added.  The  oxalates  so  obtained  are  united  with 
those  forming  B. 

Thorium. — Although  thorium  is  not  now  considered 
a  rare  earth,  methods  for  its  purification  do  not  seem 
to  be  altogether  out  of  place.  The  cerium  peroxide 
contains  large  amounts  of  manganese,  which  is  first 
removed  by  dissolving  in  strong  hydrochloric  acid  and 
precipitating  the  earths  by  means  of  solid  sodium  sulphate 
until  no  more  insoluble  double  sulphates  separate.  The 
liquid  is  then  filtered,  and  the  precipitate  washed  with 
sodium  sulphate  solution.  A  portion  of  the  thorium 
remains  in  the  filtrate,  but  this  can  be  separated  either 
by  means  of  oxalic  acid  or  else  by  stirring  with  solid 
potassium  sulphate. 

The  cerium  sodium  sulphate  is  boiled  with  an  excess  of 
sodium  hydroxide,  the  residue  filtered  off,  washed  with 
boiling  water,  and  dissolved  in  nitric  acid.  The  nitrate 
solution  is  then  neutralised  by  means  of  ammonia,  after 
which  peroxide  of  hydrogen  is  added  (Wyrouboff  and 
Verneuil,  loc,  cit.),  and  the  whole  boiled  for  a  few  minutes. 
Some  of  the  filtered  solution  should  then  be  tested  by 
treating  with  an  equal  volume  of  hydrogen  peroxide  and 
boiling,  and  the  process  repeated  until  no  precipitate  is 
thus  obtained.  The  filtrate  is  reserved  for  the  preparation 
of  pure  cerium.  The  thorium  precipitate,  having  the 
composition,  Th407N205,  is  very  impure,  and  may  have 
a  yellow  or  even  an  orange  colour  after  standing  for  a 
short  time.  It  is  highly  important  that  the  peroxide  of 
hydrogen  be  free  from  phosphoric  acid,  otherwise  an 
insoluble  cerous  phosphate  may  be  thrown  down  with 
the  thorium.  The  crude  thorium  obtained  as  above  may 
be  purified  by  treating  the  nitrate  solution  with  an  excess 
of  warm  ammonium  oxalate.  The  soluble  portion  can 
then  be  converted  into  the  oxalate,  and  treated  again 
with  warm  ammonium  oxalate.  Thorium  can  be  separated 
from  cerium  (Glnser,  loc.  cit.)  by  the  solvent  action  of 
ammonium  acetate  on  thorium  oxalate.  This,  as  well  as 
the  ammonium  oxalate  method,  can  be  applied  to  the 
cerium  precipitate.  The  whole  is  dissolved  in  strong 
hydrochloric  acid  and  precipitated  by  means  of  oxalic 
acid.  Glaser  says: — "Thorium  is  separated  best  by 
converting  the  oxalates  into  sulphates,  the  greater  part 
of  the  free  acid  neutralised  with  ammonia,  the  solution 
boiled,  and  boiling  ammonium  oxalate  added  in  excess. 
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After  a  short  time  (as  soon  as  oxalates  of  the  cerium 
metals  have  formed,  but  before  the  liquid  has  cooled,  a 
solution  of  ammonium  acetate  is  added.  When  cold,  the 
entire  cerium  group  is  precipitated  as  oxalates,  while 
thoria  remains  in  solution.  After  prolonged  standing, 
best  over-night,  the  insoluble  oxalates  are  lemoved  by 
filtration  (F) ;  in  the  filtrate  precipitate  thoria  with 
ammonia  in  excess,  filter,  and  wash."  All  the  thorium 
precipitates  are  accumulated  at  E.  Another  treatment 
or  two  with  hydrogen  peroxide  in  neutral  nitrat?  solution 
gives  a  very  good  thorium  product.  Thorium  can  b3 
obtained  very  pure  in  the  following  manner  : — Thorium 
hydroxide  is  first  prepared  by  adding  a  slight  excess  of 
ammonium  hydroxide  to  a  solution  of  thorium  nitrate, 
and  washing  well  the  precipitate  thrown  down.  This  is 
then  added  to  a  solution  of  acetylacetone  in  absolute 
alcohol,  and  the  mass  heated  on  the  water-bath  for  a 
short  time,  after  which  it  is  filtered  and  allowed  to  crystal- 
lise. The  acetylacetonate  is  then  placed  in  a  very  small 
retort  and  carefully  distilled  in  a  vacuum.  The  portion 
that  condenses  in  the  neck  of  the  retort  and  in  the  receiver, 
is  dissolved  in  concentrated  nitric  acid,  boiled  for  a  short 
time,  diluted  with  water,  filtered,  and  precipitated  by  means 
of  oxalic  acid.  Thorium  oxide  obtained  by  igniting  this 
oxalate  is  absolutely  snow-white,  even  after  long  ignition. 
A  determination  of  the  equivalent  gave  an  atomic  weight 
of  232-3.  Thorium  may  also  be  purified  by  the  sulphate 
method  as  follows  : — Anhydrous  thorium  sulphate  is 
dissolved  in  ice-cold  water  until  the  liquid  is  saturated. 
(According  to  Urbain,  ammonium  acetate  aids  the  solu- 
tion). The  filtered  liquid  is  heated  to  20°  C,  when  nearly 
pure  thorium  sulphate  separates.  It  is  then  dehydra'ed, 
and  the  treatment  repeated  two  or  three  times. 

Cerium. — F  is  the  starting-point  for  the  preparation 
of  pure  cerium.  If  Wyrouboff  and  Verneuil's  method 
for  separating  thorium  has  been  used,  the  purification  is 
easily  carried  out  by  slightly  modifying  the  zinc  oxide 
and  potassium  permanganate  method.  If  other  methods 
have  been  used,  it  is  best  to  convert,  the  oxalates,  &c, 
into  nitrates.  The  liquid  is  neutralised  with  ammonia, 
and  treated  with  hydrogen  peroxide  in  order  to  remove 
the  last  of  the  thorium.  To  the  solution  of  cerium  nitrate, 
freed  from  thorium,  sufficient  ammonium  nitrate  is  added 
to  form  the  double  salt.  An  excess  of  potassium  per- 
manganate is  run  in,  and  only  enough  cream  of  zinc 
hydroxide  added  to  precipitate  most  of  the  cerium,  care 
being  taken  to  leave  some  in  solution,  for  otherwise 
praseodymium  and  neodymium  will  accompany 
the  precipitate.  The  whole  is  then  heated  by  steam, 
filtered,  and  washed  with  water  containing  a 
little  ammonium  nitrate.  The  precipitate  is  dissolved  in 
concentrated  hydrochloric  acid,  the  solution  diluted,  and 
the  cerium  precipitated  with  oxalic  acid  ((»).  The  oxaiate 
obtained  by  this  method  usually  contains  a  little  zinc 
and  manganese,  the  latter  colouring  the  oxide  brown  ;  so 
for  the  final  purification,  the  oxalate  is  treated  with  a 
slight  excess  of  sulphuric  acid,  and  the  whole  heated  until 
fumes  of  sulphuric  acid  are  no  longer  given  off.  The 
resulting  sulphate  is  dissolved  in  cold  water,  and  the  filtered 
solution  heated  on  the  water-bath.  The  sulphate  that 
separates  is  washed  with  boiling  water.  This  material 
should  give  an  oxide  with  only  a  pale  yellow  tint.  The 
mother-liquor  is  treated  with  oxalic  acid,  the  oxalate 
which  is  thrown  down  being  worked  up  with  the  next  lot. 
The  filtrate  from  the  cerium  peroxide  still  contains  cerium, 
which  is  removed  by  adding  an  excess  of  zinc  oxide,  and 
more  potassium  permanganate  should  the  colour  be  dis- 
charged. The  precipitate  obtained  here  is  mixed  with  F. 
The  filtrate  is  precipitated  with  an  excess  of  oxalic  acid, 
and  the  insoluble  oxalates,  consisting  of  lanthanum, 
praseodymium,  neodymium,  &c,  constitute  Fraction  II. 

Lanthanum,  dec- — Fractions  H  and  I)  contain  lanthanum, 
praseodymium,  neodymium,  samarium,  europium,  and 
gadolinium,  together  with  small  amounts  of  the  yttrium 
earths   and   some   cerium. 

These  are  best  separated  from  each  other  by  the 
fractional  crystallisation  of  certain  double  nit  rates,  such 
as  those  formed  by  the  rare  earth  nitrates  with  ammonium, 
magnesium,  manganese,  or  nickel  nitrate.  For  the 
separation  of  lanthanum  and  praseodymium,  the  double 
ammonium  nitrates  are  by  far  the  best,  and  for  separating 


praseodymium  from  neodymium  the  manganese  salts  are 
to  be  preferred.  However,  when  one  is  working  on 
the  large  scale  it  is  better  to  start  with  the  double 
magnesium  nitrates,  as  the  more  soluble  portions  crystal- 
lise more  readily  than  is  the  case  with  the  double 
ammonium  nitrates.  The  double  magnesium  nitrates, — 
2[M/"(N03)3],3[Mg(N03)2],24H2()  (Demarcay,  this  J., 
1900,  462),  are  prepared  by  dissolving  the  rare 
earth  oxides  in  a  known  amount  of  nitric  acid.  An 
equal  amount  of  nitric  acid  is  then  neutralised  by 
magnesium  oxide,  after  which  the  two  solutions  are 
mixed  and  evaporated  until  after  blowing  on  the  surface, 
small  crystals  form.  Water  is  sprayed  over  the  surface, 
and  the  whole  allowed  to  crystallise  for  abour  twenty-four 
homs.  The  mother-liquor  is  then  poured  off  and 
evaporated  further,  while  the  crystals  are  heated  with 
water  until  dissolved,  the  correct  amount  to  use  being; 
soon  learned  by  experience.  Both  fractions  are  again 
allowed  to  crystallise  for  a  like  period,  the  concentration 
of  the  solutions  being  such  that  half  of  the  solid  separates 
on  cooling.  Two  fractions  have  thus  been  obtained, 
and  in  subsequent  fractionations  the  more  soluble  moves 
in  one  direction  and  the  less  soluble  in  the  opposite.  After 
the  crystallisation  of  the  second  series  is  complete,  the 
liquid  from  the  most  soluble  portion  is  poured  off  and 
evaporated,  while  the  liquid  from  Fraction  I.  is  used 
as  the  solvent  for  the  crystals  forming  Fraction  II.,  adding 
water  or  evaporating  as  may  be  necessary.  The  least 
soluble  portion,  Fraction  I.,  is  again  dissolved  by  heating 
with  water.  The  above  is  repeated  many  times.  When 
the  fractions  at  either  end  become  too  small  to  work, 
they  should  miss  one  crystallisation,  and  then  be  added 
to  the  next  lot.  After  a  few  series  of  crystallisations, 
the  least  soluble  portion  becomes  very  light  coloured, 
later  growing  nearly  colourless,  and  finally  takes  a  faint 
green  tinge.  When  the  fractions  at  this  end  no  longer 
show  the  characteristic  absorption  bands  of  neodymium, 
they  should  be  placed  aside  and  mixed  together  according 
to  the  amount  of  praseodymium  contained  therein  ;  in 
other  words,  fractions  of  the  same  colour  are  united. 

The  most  soluble  portion  changes  very  rapidly.  It 
soon  takes  a  yellow  colour,  and  shows  a  samarium  spectrum, 
together  with  the  bands  of  dysprosium,  holniium,  and 
eibium.  Sometimes  at  this  stage  the  liquid  refuses  to 
crystallise,  or  else  a  precipitate  may  form.  If  either  of 
these  things  happen,  it  is  best  to  dilute  with  water  and 
saturate  with  solid  sodium  sulphate  to  separate  the 
yttrium  earths  and  impurities  that  have  accumulated  and 
interfere  with  the  crystallisation.  The  insoluble  double 
sodium  sulphates  are  converted  back  to  the  double 
magnesium  nitrates  in  the  same  manner  as  already 
described,  and  the  solution  will  be  found  to  crystallise 
readily  on  evaporation.  The  filtrate  from  the  double 
sodium  sulphates  is  precipitated  with  an  excess  of  oxalic 
acid,  and  the  oxalates  of  the  yttrium  group  which  are 
thrown  down  are  added  to  lot  B.  The  neodymium  bands 
finally  become  very  weak  in  the  most  soluble  fractions, 
and  these  are  set  aside  for  the  preparation  of  samarium, 
europium,  and  gadolinium.  After  the  samarium  has 
been  separated  in  this  manner,  the  more  soluble  portion 
of  the  remaining  fractions  rapidly  acquires  a  beautiful 
amethyst  colour,  and  when  this  occurs,  it  is  separated 
from  the  rest  as  neodymium.  After  the  process  has 
been  continued  a  little  longer,  it  will  be  found  that  the 
material  has  been  split  up  into  four  groups  according  to 
the  order  of  their  solubilities.  Commencing  with  the 
least  soluble,  we  have  :  —1.  Lanthanum  and  praseodymium. 
2.  Praseodymium  and  neodymium.  3.  Neodymium. 
4.  Samarium,  europium,  and  gadolinium,  together  with 
small  amounts  of  terbium,  dysprosium,  &c. 

lanthanum.      Lanthanum   and   praseodymium  are   best 

separated  from  eaoh  other  according  to  the  method  of  Auer 

von  YVclsbach.  (Monatsh,  ('hem.,  vi.,  477),  which  consists 
in  the  fractional  crystallisation  of  the  double  ammonium 
nitrates  of  the  '  type,  M  "(  \'<  >:,):1, 2(  \  II , \< >., ),4H2< ). 
These  compounds  arc  crystallised  from  water  containing 
nitric  acid  to  (he  extent  of  one-tenth  the  weight  of  the 
dissolved  solid.  To  prepare  the  double  salts,  the  oxides 
are  dissolved  in  the  required  amount  of  nitric  acid,  and 
for  every  three  parts  of  acid  required  for  the  oxides. 
two    additional     parts    are    neutralised     by    ununonium 
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hydroxide.  The  resulting  solutions  are  mixed,  filtered, 
and  evaporated  until  small  crystals  form  on  blowing 
over  the  surface  of  the  liquid.  A  little  water  is  sprayed 
over  the  surface,  ami  the  whole  set  aside  for  twenty-four 
hours.  The  process  of  fractionation  is  then  carried  out  in 
the  same  manner  as  with  the  double  magnesium  nitrates. 
By  this  method  lanthanum  ammonium  nitrate  is  soon 
obtained  perfectly  colourless,  and  a  saturated  solution  gives 
no  praseodymium  absorption  speetrumeven  when  observed 
through  very  thick  layers.  The  lanthanum  ammonium 
salt  does  not  enclose  anything  like  the  amount  of  mother- 
liquor  that  the  double  magnesium  compound  does. 
Both  cerium  and  praseodymium  accumulate  in  the  more 
soluble  portion.  The  colourless  lanthanum  salt  is  dissolved 
in  water,  the  solution  acidified  and  precipitated  by  means 
of  oxalic  acid.  This  oxalate  is  treated  with  a  slight  excess 
of  concentrated  sulphuric  acid,  and  the  whole  gently 
ignited  until  all  free  acid  has  been  driven  off.  The 
sulphate  is  powdered  and  dissolved  in  water  at  about 
1°  C.  until  the  liquid  is  saturated,  after  which  it  is  filteied, 
placed  in  a  water- bath,  and  gradually  raised  to  32°  C. 
The  solution  soon  changes  to  a  solid  mass,  which  is  placed 
on  a  Buehner  funnel  and  washed  with  hot  water.  The 
few  grins,  that  remain  in  solution  are  thrown  out  by 
means  of  oxalic  acid.  The  crystallised  sulphate  may  be 
rendered  anhydrous  and  submitted  once  again  to  the 
sulphate  method.  This  lanthanum  gives  a  fine  white 
oxide. 

Praseodymium. — There  are  two  sources  for  praseody- 
mium ;  firstly,  from  the  more  soluble  portion  obtained 
from  the  purification  of  lanthanum,  and,  secondly,  from 
those  fractions  of  the  double  magnesium  nitrates  which 
show  a  strong  praseodymium  spectrum.  These  are  not 
mixed  but  treated  separately.  In  the  first  case  the 
crystallisation  is  carried  on  until  no  more  colourless 
crystals  separate,  praseodymium  accumulating  in  the 
more  soluble  fractions  together  with  a  little  cerium. 
In  the  second  case  the  double  magnesium  salts  are  con- 
verted into  the  corresponding  manganese  compounds, 
which  are  finally  fractionally  crystallised  from  nitric  acid 
of  specific  gravity  1-3  (Lacombe,  this  J.,  1904,  677).  In 
order  to  do  this,  the  magnesium  double  salts  are  dissolved 
in  water,  the  solution  acidified,  and  the  rare  earths  thrown 
down  by  oxalic  acid.  The  oxalates  obtained  are  washed, 
dried,  and  ignited  to  oxides.  The  oxides  are  dissolved 
in  a  known  amount  of  nitric  acid.  An  equal  amount 
of  nitric  acid  is  then  neutralised  by  manganese  carbonate, 
after  which  the  two  solutions  are  mixed.  A  precipitate 
of  manganese  peroxide  is  sometimes  obtained  at  this 
point,  but  it  is  easily  removed  by  adding  a  little  oxalic 
acid  and  warming.  The  least  soluble  portion  from 
this  fractional  crystallisation  that  no  longer  gives  any 
neodymium  bands  in  the  spectroscope,  is  dissolved  in 
water,  acidified,  and  thrown  down  with  oxalic  acid.  The 
fractions  of  praseodymium  ammonium  nitrate  that  are 
free  from  lanthanum  are  also  dissolved  and  precipitated 
by  oxalic  acid.  The  praseodymium  oxalate  from  the 
two  sources  is  then  united.  This  material  may  be  impure 
owing  to  the  presence  of  cerium.  Cerium  can  be  separated 
in  several  different  ways.  One  method  consists  in  treating 
the  nitrate  solution  with  potassium  permanganate  and 
a  little  sodium  carbonate.  A  separation  is  obtained 
according  to  Wvrouboff  and  Verneuil  (loc.  cit.)  by  adding 
a  solution  of  sodium  acetate  to  a  solution  of  the  nitrates, 
and  precipitating  the  cerium  by  hydrogen  peroxide. 
The  above  methods  throw  down  a  certain  amount  of 
praseodymium  also,  so  the  precipitate  should  be  worked 
up  again.  (Meyer  and  Koss,  this  J.;  1902,  422,  recom- 
mend  magnesium  acetate   in   place   of  sodium  acetate.) 

Xeodymium. — Pure  neodymium  is  obtained  by  con- 
tinuing the  crystallisation  of  the  neodymium  magnesium 
nitrate  obtained  somewhat  earlier.  After  a  few  more 
series  of  crystallisations,  the  liquid  assumes  a  beautiful 
bluish  lilac  colour,  which  is  seen  better  when  some  of 
the  solution  is  diluted  with  water.  On  observing  the 
spectrum,  the  absorption  bands  in  the  blue  stand  out 
clearly.  When  the  solution  contains  samarium  or  praseo- 
dymium, these  weaker  neodymium  bands  are  usually 
a  little  hazy.  An  excellent  test  of  the  purity  of  neodym- 
ium is  found  by  observing  the  colour  of  the  oxide,  which 
i^  blue  only  when  pure. 


Samaritan  and  europium. — Samarium,  europium,  and 
gadolinium  are  contained  in  the  mother-liquors  which 
were  obtained  during  the  fractionation  of  the  double 
magnesium  nitrates.  The  solutions  are  evaporated, 
and  the  residue  fractionally  crystallised  from  nitric 
acid  of  sp.  gr.  1-3  (Demarcay).  The  addition  of  the 
isDinorphous  bismuth  magnesium  nitrate  aids  enor- 
mously in  the  separation  of  thesa  elements,  as  Urbain 
and  Lacombe  have  shown  (this  J.,  1903,  1365  ;  1904,  128). 
Its  solubility  places  it  between  samarium  and  europium, 
and  it  also  assists  in  the  crystallisation  of  the  syrupy 
mother-liquors,  inasmuch  as  it  carries  down  with  it 
the  more  crj-stallisable  portions.  Samarium  is  obtained 
from  the  least  soluble  fractions.  Europium  is  separated 
from  the  excess  of  bismuth  magnesium  nitrate  which 
is  found  between  the  samarium  and  gadolinium  fractions. 
The  bismuth  is  thrown  down  by  hydrogen  sulphide,  and 
the  mother-liquor  precipitated  by  means  of  oxalic  acid. 

Gadolinium. — The  fractions  between  europium  and 
dysprosium,  etc.,  consist  mainly  of  gadolinium 
magnesium  nitrate.  The  solutions  are  acidified,  and 
the  gadolinium  thrown  down  as  oxalate.  This  is  then 
washed  and  ignited  to  oxide.  The  resulting  oxide 
is  converted  into  the  double  nickel  nitrate  of  the  type 
2Gd(N03)?,3Ni(N03)2,24rr20  (Urbain,  this  J.,  1904, 
1160),  which  is  then  fractionally  crystallised  from  nitric 
acid  of  density  1  -3.  Terbium  is  left  in  the  most  soluble 
portion.  Fraction  B  contains  oxalates  of  terbium, 
dysprosium,  holmium,  yttrium,  erbium,  thulium,  ytter- 
bium, and  scandium.  This  material  is  converted  into  the 
anhydrous  sulphate,  the  latter  dissolved  in  cold  water, 
and  poured  over  an  excess  of  barium  bromate  (James, 
see  preceding  abstract).  By  the  fractional  crystallisation 
of  the  bromates,  small  amounts  of  samarium  and  gado- 
linium are  rapidly  separated  in  the  least  soluble  portion, 
while  the  next  fractions  contain  terbium,  and  give  oxides 
of  a  deep  red  brown  colour.  Dysprosium  and  holmium 
are  more  soluble  than  terbium.  Yttrium  places  itself 
between  holmium  and  erbium.  The  most  soluble  portion 
contain  erbium,  thulium,  and  ytterbium. 

Terbium,  dysprosium,  and  holmium. — These  elements  are 
extremely  difficult  to  separate.  Operations  with  the 
bromates  are  still  in  progress.  Terbium  separates  in  the  least 
soluble  fraction,  together  with  samarium  and  gadolinium. 
The  separation  of  dysprosium  from  holmium  is  extremely 
slow,  and  so  much  so  that  the  bromate  method  is  of  no 
value  for  this  work.  Urbain  recommends  the  fractiona- 
tion of  the  double  nickel  nitrates  from  nitric  acid  of 
density  1-3  to  separate  samarium  and  gadolinium  from 
terbium,  dysprosium,  and  holmium.  The  more  soluble 
portion,  consisting  of  terbium,  etc..  with  some  gadolinium, 
is  converted  into  the  simple  nitrate,  and  fractionally 
crystallised  from  concentrated  nitric  acid  in  the  presence  of 
bismuth  nitrate.  Terbium  collects  with  the  bismuth  nitrate 
in  the  fractions  between  gadolinium  and  dysprosium. 
Fractional  crystallisation  of  the  ethyl  sulphates  gives 
dysprosium.  Small  amounts  only  of  dysprosium  and 
terbium  have  been  separated.  The  preparation  of  pure 
holmia  has  not  yet  been  accomplished. 

Yttrium. — Yttrium  is  obtained  from  the  bromate 
fractions  between  holmium  and  erbium.  Some  fractions 
show  holmium  bands  in  addition  to  erbium.  It  is  most 
easily  prepared  from  the  fractions  that  are  free  from 
holmium.  The  earths  are  precipitated  from  dilute 
boiling  solutions  of  the  bromates  by  the  addition  of 
boiling  potassium  hydroxide  solution.  The  hydroxides 
are  filtered  off,  washed,  and  converted  into  the  nitrates. 
Yttrium  is  then  separated  by  the  method  of  Muthmann 
and  Rolig  (this  J..  1898,  789)  as  follows :— The  concen- 
trated  neutral  nitrate  solution  is  boiled,  and  a  thick 
cream  of  magnesium  oxide  added  until  the  liquid  no 
longer  gives  the  absorption  bands  of  erbium.  The  fractions 
that  contain  holmium  in  addition  to  erbium  can  be  put 
through  the  same  process.  Yttrium  oxide,  obtained  by 
the  bromate  and  magnesium  oxide  methods,  is  snow- 
white,  and  absolutely  free  from  teibium,  etc. 

Erbium,  thulium,  ytterbium,  and  scandium. — These 
elements  are  separated  from  each  other  by  the  continued 
fractionation  of  the  most  soluble  portion  of  the  bromates. 
The  erbium  solutions  become  of  a  beautiful  rose  tint. 
Thulium  collects  between  erbium  and  ytterbium.     The 
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mother-liquor  contains  ytterbium  with  a  very  little 
scandium.  The  neutral  solution  is  saturated  with  potas- 
sium sulphate,  when  scandium  potassium  sulphate  sepa- 
rates, as  it  is  insoluble  in  potassium  sulphate  solution. 
The  nitrate,  on  the  addition  of  oxalic  acid,  gives  a  pre- 
cipitate of  ytterbium  oxalate. 

Peppermint   oil ;     Adulterated .     Ernest    J.    Parry. 

Chem.  and  Drug.,  1908,  72,  770. 
Large  quantities  of  peppermint  oil  are  just  now  being 
sold    in    London     and     the     provinces,  containing  white 
petroleum     as     an     adulterant.     The    following    figures 
represent  five  samples  of  this  oil  : 


Petroleum 

Sp.  err. 

Opt.  rot. 

Menthol. 

separated. 

Per  cent. 

Per  cent. 

0-892 

—  13° 

31 

46 

0-891 

—  12° 

29 

44 

0-893 

—  14°  30' 

29-5 

48 

0-8875 

—  14° 

29 

49 

0-895 

—  13' 

31 

45 

In  addition  to  the  fact  that  this  oil  is  adulterated,  the 
adulteration  is  one  which  has  been  held  to  be  injurious 
to  health.  The  difficulty  in  exposing  this  type  of  sophisti- 
cation lies  in  the  fact  that  oil  of  peppermint  is  not  an 
article  sold  to  any  extent  over  the  counter,  and  it  is  only 
possible  to  get  at  the  adulteration  by  taking  advantage 
of  the  section  of  the  Sale  of  Food  and  Drugs  Act  which 
allows  the  inspector  to  intercept  a  delivery  while  in 
transit. 

Cocaine  and  intoxicating  drugs  in  India  ;  Importation 
prohibited  in  certain  cases.  B.  of  T.  J.,  May  5, 
1908.  [T.R.]. 
The  "  Gazette  of  India"  of  11th  April  last  contains  a 
Notification  (No.  3,566),  dated  9th  April,  1908,  prohibiting 
the  importation  in  British  India  by  sea  or  land,  of  cocaine 
by  means  of  post,  and  also  restricting  its  importation  by 
any  other  means  to  cases  in  which  it  is  imported  by 
persons,  or  their  authorised  agents,  who  have  been  specially 
permitted  to  import  the  djjug  by  a  Local  Government 
or  Administration,  or  by  the  Madras  Board  of  Revenue. 
The  same  issue  of  the  "  Gazette  "  contains  a  further 
Notification  (No.  3,585),  dated  9th  April  last,  prohibiting 
the  importation  into  the  Madras  Presidency  of  intoxi- 
cating drugs  prepared  from  the  hemp  plant  (Cannabis 
saliva,  variety  indica). 

Patents. 

Gelatin  capsides  and  coatings  for  pastiles,  pills  and  the 

like  ;  Manufacture  of  readily  soluble .     H.  H.  Lake, 

London.  From  K.  A.  Lingner,  Dresden,  Germany. 
Eng.  Pat.  8638,  April  13,  1907. 
Gelatin  capsules  and  coatings  as  ordinarily  prepared  arc 
not  always  dissolved  in  the  alimentary  tract.  According 
to  the  present  patent,  solution  is  ensured  by  the  incor- 
poration with  the  gelatin,  of  enzymes  or  ferments  which 
effect  the  solution  of  the  gelatin  in  the  alimentary  duct. 
In  order  to  prevent  the  gelatin  from  being  dissolved  before 
the  capsules  are  used,  the  drying  of  the  capsules  or  coatings 
is  hastened  as  much  as  possible,  and  also  the  hydrogen 
or  hydroxyl  ions  of  the  gelatin  solution  are  maintained 
at  such  a  concentration  by  addition  of  acids  or  of  sodium 
carbonate  that  the  enzymes  or  ferments  remain  inactive 
until  they  encounter  an  alkali  or  acid  in  the  stomach  or 
bowels.  For  example  : — (1)  Gelatin  is  mixed  with 
sodium  carbonate  until  the  reaction  is  slightly  alkaline, 
and  then  with  0"2  per  cent,  of  pepsin.  Capsules  formed 
of  this  mass  do  not.  dissolve  till  they  reach  the  stomach. 
(2)  Gelatin  presenting  an  acid  reaction  is  mixed  with  0-2  per 
cent,  of  pyocyanase.  (J{)  (ielatin  presenting  an  alkaline 
reaction  is  mixed  with  02  per  cent,  of  papain. — E.  F. 

Mellilic  acid  ;   Manufacture  of .     Read  Holliday  and 

Sons,  Ltd.,  Buddersfield,  and  0.  Silberrad,  Buckhursl 
Hill.      Eng.   Pat.  24,662,  Nov.  7,  1907. 

Cauikin,    preferably  such   as   will    pass  through   an   80  or 

ill)  mesh  tiers,  is  boiled  rigorously  with  nitric  acid  (sr>. 


gr.  1-5)  until  the  liquid  assumes  a  pale  amber  oolour  ; 
this  usually  occupies  three  days.  The  excess  of  nitric 
acid  is  distilled  off  at  a  temperature  of  130°  to  140°  C, 
and  the  residue,  which  contains  about  90  per  cent,  of 
mellitic  acid,  is  extracted  with  water. — T.  F.  B. 

Hcemoglobin  ;   Process  for  the  manufacture  of  preparations 

of .     P.  Lewy,  Berlin.     Eng.  Pat,  27,113,  Dec.  7, 

1907. 
By  adding  pure  glycerol  to  haemoglobin,  obtained  from 
blood  by  centrifugal  action,  and  free  from  serum,  clear, 
stable  preparations  are  obtained,  containing  up  to  35  per 
cent,  of  haemoglobin.  They  can  be  concentrated  by 
evaporation  in  vacuo,  to  60  per  cent,  strength. — T.  F.  B. 

Hydrazine  ;   Manufacture  of .   F.  Raschig,  Ludwigs- 

hafen  on  Rhine,  Germany.  Eng.  Pat.  139,  Jan.  2,  1908. 
Under  Int.  Con  v.,  June  6,  1907. 
Hydrazine  is  produced  from  monochloramine  according 
to  the  process  of  Eng.  Pat.  22,957  of  1907  (this  J.,  1908. 
91),  but  without  the  aid  of  heat,  if  a  larger  quantity  of 
ammonia  be  employed.  The  addition  to  the  mixture  of 
certain  liquids  thicker  than  water,  increases  the  yields 
of  hydrazine  to  40  to  50  per  cent,  of  the  theoretical  yield  ; 
such  liquids  as  5  per  cent,  solutions  of  cane  sugar,  glycerin, 
dextrin,  or  starch  are  suitable  for  this  purpose.  Yields 
of  60  to  80  per  cent,  may  be  obtained  by  adding  solutions 
of  gelatin,  albumin,  casein,  &c,  to  a  mixture  of  9  parts 
of  concentrated  ammonia  solution  and  1  part  of  hypo- 
chlorite solution  (containing  about  70  grms.  of  active 
chlorine  per  litre). — T.  F.  B. 

Can.phene  ;  Process  of  manufacture  of .     Dr.  Schmitz 

und  Co.  Fr.  Pat.  384,955,  Nov.  12,  1907. 
Camphene  is  prepared  by  heating  the  hydrated  haloid 
of  pinene  (pinene  hydrochloride)  with  oxides,  hydroxides 
or  basic  salts  in  presence  of  water  at  a  temperature  of 
about  160°  G,  the  mixture  being  agitated  continuously. 
It  is  not  necessary  that  the  constituents  of  the  mixture 
should  be  soluble  in  water  ;  in  the  case  of  the  hydroxides 
of  the  alkaline-earths,  the  addition  of  a  chloride  of  the 
earthy  metal  is  advantageous,  a  basic  chloride  being  thus 
obtained.     The  reaction  is  complete  in  4 — 5  hours. 

—J.  F.  B. 

XXL— PHOTOGRAPHIC    MATERIALS     AND 
PROCESSES. 

Moser  rays  ;  The  so-called .     E.  Legrady.     Z.  Wissen. 

Phot.,  1908,  6,  60.  Phot.  J.,  1908,  48,  205—207- 
Pure,  dry  hydrogen,  nitrogen,  and  air  have  no  action  on 
photographic  plates  in  the  dark,  neither  has  any  of  the 
metals  in  presence  of  the  dry  gases.  With  the  moist 
gases,  however,  magnesium,  zinc,  cadmium,  and  aluminium 
gave  strong  images,  but  copper  was  inert.  The  images 
were  strongest  when  produced  in  moist  hydrogen,  and 
weakest  in  moist  air.  Tt  is  therefore  concluded  that  this 
action  is  due,  not  to  hydrogen  peroxide,  but  to  ionised 
hydrogen.  This  conclusion  is  strengthened  by  the  fact 
that  dry  hydrogen,  in  presence  of  spongy  platinum  or 
palladium,  acts  strongly  on  photographic  plates  ;  plati- 
num and  palladium  alone  are  without  such  action. 
Moreover,  this  action  on  photographic  plates  is  not  duo 
to  radiation  from  the  metals,  since  when  moist  hydrogen 
and  nitrogen  were  passed  through  a  box  containing  a  piece 
of  metal  screened    by   mica,   and  a    photographic  plate,   a 

strong  image  was  still  formed.— T,  *.  H. 

Pa  t  i:\tx. 
Coloured  photographs  :    Process  for  production  of . 

\V.    .Menkens.    .M  iilliansi  n,   Germany,   Assignor  to  J.   H. 

Smith.     Zurich,    Switzerland.       U.S.     Pat.    885,066, 
April  21,  1908. 
Skk  Vi.  Pat  376,062  of  I9i>7  ;  this  J.,  1907,  1029.— T.F.B. 

Photographic,  images;    Manufacture  of  coloured .     L. 

Duller,  Assignor  to  Farbwerke  vorm.  Meister.  Lucius, 
und  Briining,  Hoohsl  on  Maine.  Germany.  U.S.  l'at. 
886,463,  April  21,  L908. 

See  Eng.  Pat.  7557  «>  I'  1006 ;   this. I.,  1906.  198.  -T.  K.  H. 


Vol.  XXVII..  No.  10.] 


Cu  XXII— EXPLOSIVES,  MATCHES,  &c. 


523 


Vitrification  of  gelatin  ;    Process  of ■  for  photographic 

mm    coloured    transparencies.     J.     Bemheun    ami    V. 

Matlueu.      Fr.   Pat.  384.491,  Feb.  5,   1907. 

Tut:  piooeaB  Tmraiflbi  in  hardening  a  tilra  of  gelatin  by 
immersion  in  ■  solution  of  formic  acid,  sodium  silicate, 
or  any  other  substance  possessing  the  property  of  harden- 
ing gelatin  without  impairing  its  transparency,  with  the 
object  of  obtaining  a  resistant  gelatin  film.  The  image 
is  obtained  by  sensitising  a  film  of  gelatin  in  a  10  per  cent, 
solution  of  potassium  bichromate,  exposing  under  a 
neiiatire  in  the  usual  manner,  squeegeeing  on  a  glazed 
support,  and  developing  in  water  at  40D  C.  The  film 
on  its  support  is  then  washed,  soaked  in  a  10  per  cent, 
solution  of  alum,  and  dried.  A  10  per  cent,  solution  of 
hard  gelatin  is  run  on  the  back  of  the  film  and  allowed  to 
set.  after  which  the  film  is  immersed  in  a  solution  of 
formic  acid  or  other  substance  as  above  for  30  minutes, 
dried,  and  detached  from  the  glazed  support.  The 
process  is  applicable  to  coloured  as  well  as  to  photographic 
transparencies. — F.  C. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Ctllulose  ;   Action  of  anhydrous  nitric  and  sulphuric  acids 

on .     B.    Rassow  and  W.   v.    Bonge.     Z.   angew. 

Chem.,  1908,  21,  732"-737. 

The  authors  investigated  the  action  of  acid  mixtures, 
containing  varying  proportions  of  100  per  cent,  sulphuric 
acid  and  997  per  cent,  nitric  acid  on  cellulose,  with  a  view 
to  obtaining  a  pure  nitrocellulose  free  from  admixture 
with  partial  decomposition  products  and  containing  a 
high  percentage  of  nitrogen.  The  results  of  the  nitrations 
and  the  proportions  of  acids  used  are  given  in  the  following 
table  :  — 


Acid  mixture 

used  for  5  grins. 

of  cellulose. 

Nitrogen, 
per  cent. 

Solubility 

in  ether 

alcohol, 

3:  1. 

Un- 
changed 

cellulose. 

Percentage 

yield  of 

nitro- 

product 

referred  to 

H2SO«. 

HN03. 

original 
cellulose. 

1 

300 

30 

— 

— 

— 

Product 

dissolves  in 

the  acid. 

2 

270 

30 

- 

- 

a 

240 

30 

— 

— 

- 

4 

210 

30 

3-16 
3-18 

— 

37-79 
37-72 

56-6 
20-0 

5 

250 

50 

7-42 
7-19 

— 

27-19 
27-86 

116-0 

1 

280 

70 

11-06 
10-84 

1-91 

6-95 
7-02 

142-4 

7 

300 

100 

13-20 
13-13 

— 

— 

165-2 

B 

150 

150 

13-24 
13-48 

1-70 

0-00 

185-2 

y 

75 

150 

13-32 
13-22 

— 

0-00 

172-1 

to 

75 

225 

11-93 
11-79 

1-69 

0-00 

169-2 

11 

60 

240 

13-03 
12-87 

1-10 

0-00 

167-5 

19 

30 

270 

12-74 
12-93 

4-94 

traces 

151-0 

M 

15 

240 

12-25 
12-09 

— 

175-8 

U 

0 

250 

10-98 
11-00 

0-00 

n-oo 

150-0 

The  nitrocellulose  was  separated  from  unchanged  cellulose 
by  Lunge  and  Weintraub's  method  (this  J.,  1901,  20, 
1022).  The  results  attained  show  that,  to  obtain  an 
ester  perfectly  insoluble  in  water,  an  acid  mixture  must 
be  used  containing  for  every  7  parts  of  sulphuric  acid,  at 


least  1  part  of  nitric  acid.  The  nitrocellulose  thus 
prepared,  contains  37*79  per  cent,  of  unchanged  cellulose. 
Wit  l  anhydrous  acids,  it  was  found  impossible  to  obtain 
such  highly  nitrated  products  as*  with  ordinary  com- 
mercial acids.  Nitrocellulose,  when  prepared  with 
nitrogen  pentoxide,  is  obtained  as  a  gelatinous  mass,  and 
is  difficult  to  wash.  The  solubility  of  the  products 
obtained  with  anhydrous  acids,  is  generally  small  in  the 
usual  solvents  for  nitrocelluloses. — W.  S. 

Glyceryl  nitrates  [nitroglycerins],       W.  Will.       Ber.  1908, 
41,  1107—1125. 

The  lack  of  knowledge  of  mono-  and  di-nitroglycerin  led 
the  author  to  the  further  investigation  of  these  compounds. 
Dinitroglycerin :  Mikolajczak's  method  (Z.  Gliickauf, 
1904,  629),  was  followed  for  the  preparation  of  dinitro- 
glycerin. It  was  found  better,  however,  to  stir  the  10  parts 
of  glycerin  recommended,  slowly  into  the  33  parts  of  nitric 
acid  (sp.  gr.  1-50),  kept  below  0°  C,  than  to  use  the 
reverss  method  of  addition.  The  nitration  mixture  was 
then  poured  into  a  minimum  quantity  of  water,  or  ice,  and 
neutralised  with  powdered  marble.  The  impure  dinitro- 
glycerin separates  as  an  oil,  containing  also  some  trinitro- 
glycerin.  Dinitroglycer'n  was  also  prepared  according 
to  the  author's  method  (Ger.  Pats.  181,385  IV.  78/c  ; 
175,751  IV.  78/c  ;  12,955  IV.  78/c),  by  running  100  grms. 
of  glycerin  drop  by  drop  into  500  grms.  of  an  acid  mixture 
containing  sulphuric  acid  and  nitric  acid  in  the  proportions 
of  3:1,  and  containing  for  every  100  parts,  9  parts  of  water. 
Agitating  by  air,  and  cooling  with  ice,  was  continued  for 
10  minutes  after  the  addition  of  glycerin  was  completed. 
The  mixture  was  then  poured  into  10  times  its  weight  of 
water.  After  separation  from  trinitroglycerin,  the  acid 
solution  was  neutralised,  and  extracted  with  ether,  and 
the  ether  distilled  off.  The  residue  of  dinitroglycerin  was 
then  washed  with  a  little  water  and  dried  over  concen- 
trated sulphuric  acid. 

By  dissolving  trinitroglycerin  in  sulphuric  acid,  jind 
diluting  the  solution  with  water,  dinitroglycerin  was 
obtained  and  extracted  with  ether.  The  yield  was  about 
65  per  cent.  Dinitroglycerin  is  a  colourless  or  light  yellow 
oil  (sp.  gr.  1-47),  which  solidifies  below-  13° C,  and  distils 
without  appreciable  decomposition  at  146°  C.  It  is  just 
as  poisonous  as  the  trinitrate,  and  is  much  more  soluble 
in  water  (at  15°  C,  8  per  cent,  go  into  solution).  Dinitro- 
glycerin dissolves  in  all  proportions  in  dilute  sulphuric  and 
nitric  acids.  In  strong  sulphuric  acid  (70  per  cent),  the 
dinitrate,  like  the  trinitrate,  undergoes  denitration  to 
mononitroglycerin  and  glycerin.  Dinitroglycerin  dissolves 
in  ether,  alcohol,  chloroform,  acetone,  and  a  little  less 
readily  in  benzene  than  trinitroglycerin.  It  is  insoluble 
in  carbon  tetrachloride  and  petroleum  spirit.  When  quite 
anhydrous,  dinitroglycerin  gelatinises  nitrocellulose  very 
readily.  The  author  has  been  able  to  separate  the 
dinitroglycerin  into  two  isomerides.  On  standing  exposed 
to  the  air,  dinitroglycerin  absorbs  about  3  per  cent,  of 
water  ;  and,  if  in  this  moist  condition  it  is  mixed  with 
kieselguhr,  in  about  the  same  proportions  as  for  dynamite, 
it  is  found  to  become  crystalline  and  solid,  on  cooling  to 
between  0°  and  -  20°  C.  On  introducing  a  trace  of  this 
frozen  mixture  into  the  oily  dinitroglycerin,  containing 
3  per  cent,  of  water,  more  than  two-thirds  crystallise  out 
in  large  colourless  prismatic  crystals.  The  oil,  separated 
from  the  crystals,  is  found  incapable  of  further  crystal- 
lisation. The  crystalline  compound,  designated 
"  Dinitroglycerin  K,"  is  isomeric  with  the  oily  modifica- 
tion, "  Dinitroglycerin  F." 

Dinitroglycerin  K  is  easily  soluble  in  water,  alcohol 
and  ether,  and  is  readily  recrystallised  from  benzene.  It 
melts  at  26°  C,  possesses  a  burning  taste,  and  boils  at 
145°  C,  with  decomposition.  This  crystalline  dinitro- 
glycerin is  a  hydrate,  containing  one  molecule  of  water  to 
three  molecules  of  dinitroglycerin  :  3(C3H607N2)+H20. 
The  crystals  lose  their  water  of  crystallisation  when  dried 
over  sulphuric  acid,  or  when  heated  to  40°  C.  Anhydrous 
dinitroglycerin  K  is  an  oil  (sp.  gr.  1-47),  which  it  was 
found  impossible  to  crystallise.  Dinitroglycerin  K  is 
similar  to  trinitroglycerin  as  regards  its  sensitiveness  to 
percussion,  and  explodes  violently  when  heated  on  platinum 
foil.  It  loses  most  of  its  explosive  properties  when  ex- 
posed for  a  short  time  to  moist  air.     Dinitroglycerin  K 
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forms  with  benzoyl  chloride  a  crystalline  benzoyl  derivative, 
melting  at  67°  C,  insoluble  in  water,  but  soluble  in  alcohol, 
ether,  and  benzene.  With  p-nitrobenzoyl  chloride,  a 
/)-nitrobenzoyl  ester  is  formed,  soluble  in  ether,  acetone, 
and  chloroform.  This  compound  crystallises  from  alcohol 
in  small  pyramidal  crystals,  melting  at  94°  C.  Besides 
giving  a  means  of  easily  identifying  di-  and  mono-nitro- 
glycerin,  these  benzoyl-  and  p-nitrobenzoyl  esters  possess 
the  important  property  of  more  or  less  well  gelatinising 
nitrocelluloses, 

Dinitroglycerin  F  was  purified  by  redissolving  in  warm 
water  and  extracting  with  ether.  The  oil  so  obtained, 
like  its  crystalline  isomeride,  loses  about  3  per  cent,  of 
water  when  dried  over  sulphuric  acid  oi  heated  to  40°  C. 
The  isomerides  resemble  one  another  also  in  solubility, 
taste,  and  explosive  properties.  The  benzoyl  and  acetyl 
esters,  however,  could  not  be  crystallised.  The  p-nitro- 
benzoyl  ester,  on  the  other  hand,  crystallises  from  alcohol 
in  yellowish  rhombohedral  tables  melting  at  81°  C, 
which  could  be  prepared  and  separated  even  in  presence 
of  dinitroglycerin  K,  owing  to  their  difference  in  solu- 
bility and  melting  points.  Both  dinitroglycerin  isomerides 
pass  quantitatively  into  trinitroglycerin  on  further  nitra- 
tion, and  give,  by  hydrolysis  with  alkali,  the  same  mono- 
nitroglycide. 

Mononitroglycerin. — By  extracting  the  neutralised  and 
concentrated  aqueous  mother  liquor,  obtained  in  the 
preparation  of  the  dinitroglycerin,  with  ether,  an  oil 
was  obtained,  which  on  mixing  with  kieselguhr  and 
freezing  the  mixture,  solidified.     A  large  portion  of  the 


liquor  of  the  a-mononitroglycerin,  with  which  it  is  iso- 
meric, by  repeatedly  concentrating  and  washing  out  with 
ether.  The  yellowish  syrupy  liquid  residue  was  further 
purified  by  redissolving  in  a  largo  quantity  of  water  and 
extracting  with  ether.  The  aqueous  solution  was  then 
concentrated  in  vacuo  and  the  mononitroglycerin  taken 
up  with  ether.  The  liquid,  left  after  expulsion  of  the 
ether,  consisted  chiefly  of  ,3-mononitroglycerin.  Traces 
of  the  o-mononitrate  still  remaining  in  the  oily  liquid 
were  separated  out  by  crystallisation.  On  treating  this 
oily  /3-mononitioglycerin  with  a  fragment  of  the  same 
frozen  with  kieselguhr,  it  formed  tabular  crystals,  melting 
at  54°  C.  after  being  recrystallised  first  from  ether,  and  then 
from  water.  It  boils  at  155° — 160°  O,  and  resembles  the 
tt-nitrate  closely.  It  gives,  however,  no  double  salt 
with  calcium  chloride  ;  and  this  circumstance  may  be 
used  as  a  means  of  identification  as  well  as  of  separating 
the  two  isomerides.  The  dinitrobenzoyl  ester  was  obtained 
in  yellow  prismatic  crystals,  which  were  with  difficulty 
soluble  in  alcohol,  ether,  benzene,  and  chloroform,  easily 
soluble  in  acetone,  and  melted  at  152°  C.  /3-Mononitro- 
glycerin  is  more  readily  nitrated  to  the  trinitrate  than  its 
isomeride.  Only  the  dinitroglycerin  F  could  be  prepared 
from  /3-mononitroglycerin.  The  constitutional  formulae, 
which  the  author  deduces  for  these  isomerides  of  mono- 
and  di-nitroglycerin,  vary  according  to  which  of  the 
«-,  j3-  or  y-hydroxyl  groups  in  the  glycerin  molecule 
have  had  their  hydrogen  replaced  by  nitro  groups. 

The    physical    characteristics    of    the    mono-    and    di- 
nitrates  of  glycerin  are  tabidated  as  follows : — 


Glycerin. 

Mononitrate. 

Dinitrate. 

Trinitrate. 

Specific  gravity  (at  15"  C.)    ... 

1-27 

1-40 

1-47 

1-60 

17°  C. 

u-nitrate  :    58°  C. 
/i-nitrate  :    54°  C. 

u-hydrate  :    26°  C. 
/3-hydrate  :    liquid. 

Labile  mod.  :    2-2*  0. 

Stable  mod.  :    12-2°  C. 

150—160°  C. 

Both    isomerides  : 
155 — 160°  0. 

Both  isomerides  : 
about  145°  C. 

Driven   off   at  160°  C. 
without  boiling. 

Solubility  in  water  at  15°  C. 

All  proportions. 

70  per  cent. 

7-7  per  cent. 

0-16  per  cent. 

Kail  in  cm. 

— 

Anhydrous  :  7 — -10  cm. 
Crystalline  :  30  cm. 

Less  than  4  cm. 

Heat  of  explosion   

— 

- 

Anhydrous  :  1250  cal. 

1600  cal. 

Temperature  of  combustion    . . 

4317  cal. 

u-nitrate  :    2812  cal. 

K — anhydrou* . 

20S8  cal., 
K — crystalline : 

1986  cal., 
F— 2055  cal. 

1570  cal. 

— 

Good. 

Good. 

80  per  cent. 

50  per  cent. 

11  per  cent. 

0-2  per  cent. 

oil,  when  treated  with  a  small  quantity  of  this  frozen 
mixture,  was  found  to  crystallise  out  in  long  prismatic 
crystals  of  mononitroglycerin,  melting  at  58 — 59°  C,  and 
which  could  be  crystallised  from  water,  alcohol,  or  ether. 
This  mononitroglycerin  contains  no  water  of  crystallisa- 
tion and  is  non-explosive.  It  agrees  with  A.  Mikolajczak's 
product  (Ger.  Pat,  Applic,  25,170  (1903))  in  giving  a 
double  salt  with  calcium  nitrate, 

[Ca(N03)2+4(':)H6(HO)2(ONO,)l, 

which,  on  rccrystallising  from  alcohol,  melted  at  117°  C. 
a- Mononitroglycerin. — As  with  dinitroglycerin,  mono- 
nitroglycerin separated  into  two  isomerides.  The  crystal- 
line compound,  described  above,  melting  it  58 — 59°  O, 
represents  the  «-modification.  On  nitration  it  yields 
both  the  dinitroglycerin  isomerides,  as  well  as  trinitro- 
glycerin. a-Mononitroglycer'n  is  also  obtained  by  treat- 
ment of  nitroglycide  with  water  and  gives  a  crystalline 
dlacetyl    ester,     melting    at    18 — 20°  C,    and     insoluble    in 

water.     A   dibenzoy)   ester,    in    tin-   form   of   colourless 

needles,     melting    at    08-    89°  C,     was     prepared     l>y     the 
action    of     henzoyl    chloride    in     pyridine    solution.      The 

dj-p-nitrobenzoyl  ester  was  obtained  as  yellowish  crystals 

melting    at     139    C.|    and    easily    solulile    in    acetone    and 

chloroform. 

8-MononitroglyCeriil    was    extracted    from   the    mother 


Gelatin-dynamite,  blasting  gelatin,  etc.,  as  well  as 
such  dinitroglycerin  explosives  as  the  so-called  Guhr- 
dynamite,  begin  to  crystallise  at  temperatures  over  0°  C, 
by  contact  with  a  crystal  of  dinitroglycerin  K. 

Although  when  in  the  anhydrous  condition,  dinitro- 
glycerin does  not  solidify  at  winter  temperatures,  yet  on 
exposure  to  the  atmosphere  it  becomes  crystalline  by  its 
ready  absorption  of  moisture.  In  view  of  these  results, 
the  author  concludes  that  the  dinitrate  is  not  suitable, 
either  in  admixture  or  alone,  as  an  explosive,  as  suggested 

by  Mikolajozak,  Nauckhoff  (this  J.,  1906,  24,  100, 
and  Other  authors. —  \V.  S. 

I' \  IK  NTS. 

Explosive.     V.    Ansay,    Liege,    and    <'.     Nameche,    Spy, 
Belgium.     Eng.  Pat.  10,998,  Sept.  7.  1907. 

THE  explosive  consists  of  a  mixture  of  90  per  cent,  of 
ammonium  Or  sodium  nitrate,  and  1(1  per  cent,  of  the 
produot  obtained  by  nitrating  the  "  residue  of  the  dis- 
tillation   of   coal-tar.  '      T.  P.   D. 

Fuses  •    Subitana   for  tut   in .     P.   rlyronimus.    Fr. 

Pat  384,792,  Peb.|14,  1007. 

Pi .1  MiuMiiiK  is  used  for  charging  fuses  for  blasting  or 
military  purposes  in  place  of  fulminate  of  mercury.     The 
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substance   is   made   as   follows  : — Dry   ammonia   gaa   ia 

pa»>ed  through  molten  sodium,  and  the  resulting  sodium 
amide  is  treated  at  300  C.  with  nitrous  oxide  with  the 
formation    of    solid    sodium    nitride.      This    compound    is 

dissolved  in  water,  dilute  nitric  acid  added  to  obtain 

perfect  neutrality,  and  plumbamide  obtained  by  adding 
a  solution  of  lead  nitrate.  The  precipitate  is  washed 
with  cold  water  and  dried  at  a  temperature  lower  than 

ioo  a— j.  w.  h. 

Fuse ;    Safety    friction .     Rheinische    Dynamitfabr. 

Ger.  Pat.  196.359.  June  6,  1907. 

The  deviee  claimed  consists  of  a  piece  of  wire  bent  in 
the  form  of  a  bow,  one  end  of  which  is  fixed  in  a  wooden 
plug  carried  by  the  case  of  the  fuse,  whilst  the  other  end 
passes  through  an  opening  in  the  case  into  the  charge  of 
fuse-material,  in  such  a  manner  that  on  pressing  the  wire 
how.  the  friction  produced  by  the  free  end  of  the  wire 
causes  ignition  of  the  charge.  The  device  may  be  enclosed 
in  a  movable  metal  casing,  one  portion  of  which  is  con- 
stricted, so  that  on  moving  this  outer  casing,  the  wire 
how  is  pressed,  and  thereby  ignition  of  the  fuse  effected. 

— A.  S. 
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1XORGAXIC— QUALITATIVE. 

Fcrropyropho*phates ;  Reducing  power  of .     P.Pascal. 

.See   VII. 

IX  ORG  A  X IC—Q  UA  XT  IT  A  TIVE. 

Xickel  and  cobalt  ;    Determination  of ,  in  a,  solution 

containing  no  other  metals.  E.  Pozzi-Escot.  Bull.  Soc. 
Chim.  Beig.,  1908,  22. 157-158.  (See  this  J.,  1908,  92.) 
The  solution  is  rendered  slightly  acid,  diluted  to  a  known 
volume,  and  two  equal  fractions  are  taken.  In  one  the 
nickel  and  cobalt  are  determined  together,  either  by 
chemical  methods  or  electrolytically.  The  other  is  con- 
centrated in  porcelain  to  10 — 20  c.c,  introduced  into  a 
conical  llask,  and  precipitated  by  addition  of  a  great 
excess  of  hot  saturated  solution  of  ammonium  molybdate 
and  a  few  grms.  of  solid  ammonium  chloride.  The 
solution  is  heated  and  cooled,  the  precipitate  collected 
in  a  Gooch  crucible  and  washed  with  cold  saturated 
solution  of  ammonium  chloride,  dissolved  in  250  c.c.  of 
boiling  water,  and  the  nickel  precipitated  by  means  of 
potassium  hydroxide  and  bromine.  The  washed  pre- 
cipitate is  ignited  and  weighed,  or  redissolved  and  the 
metal  deposited  electrolytically. — J.  T.  P. 

Nickel ;  Separation  of from  cobalt  and  fill  other  metals 

not  precipitable  by  hydrogen  sulphide.     E.  Pozzi-Escot. 
Bull.  Soc.  Chim.  Belg.,  1908,  22,  158—  162. 

Case  1. — Determination  of  nickel  and  cobalt  in  presence 
of  iron  and  manganese. — The  solution  is  precipitated  by 
■means  of  a  large  excess  of  ammonium  molybdate  solution, 
and  the  precipitate  washed  with  cold  saturated  solution 
(preferably  made  at  the  moment,  so  as  to  be  cold)  of 
ammonium  chloride.  Cobalt  and  most  of  the  manganese 
pass  through  ;  nickel,  all  the  iron,  and  some  manganese, 
are  on  the  filter.  The  precipitate  is  dissolved  in  200 — 
260  c.c.  of  boiling  water,  and  excess  of  ammonia  added. 
On  filtering  and  washing,  the  nickel  alone  passes  through 
(solution  of  the  precipitate  and  reprecipitation  will  separate 
any  co-precipitated  nickel).  The  nickel  can  then  be 
estimated  colorimetrically  or  electrolytically.  Another 
electrolytic  determination  of  nickel  and  cobalt  together 
will  give  the  cobalt  by  difference. 

Case  2. — Determination  of  nickel  in  presence  of  nil  metals 
not  precipitable  by  hydrogen  sulphide. — After  rendering 
first  faintly  acid  and  concentrating,  the  solution  is  pre- 
cipitated by  ammonium  molybdate,  and  the  precipitate 
washed  as  above.  It  contains,  besides  nickel,  iron, 
aluminium,  chromium,  some  manganese, zinc, and  uranium, 
also  barium,  strontium,  and  calcium.  It  is  treated  with 
boiling  water  and  excess  of  ammonia,  and  filtered.  The 
solution  is  boiled  in  porcelain  with  potassium  hydroxide 


till  all  ammonia  is  expelled,  bromine  added,  and  the 
black  nickel  hydroxide  filtered  off;  this  is  redissolved, 
and  the  nickel  determined  in  the  solution  by  electrolysis. 

—J.  T.  U. 

Analysis  of  alloys  ;  The  jdanimetric .     A.  K.  Hunting- 
ton and   ('.    H.    Desch.     fe'X. 

ORG  A  XIC—Q  UA  XT  IT  A  TI VE. 

Malt  analysis  ;    Xotes  on .     F.   Bower.     See  XVII. 

Malts  ;    Use  of  copper  or  brass  beakers  in  the  determination 

of  "  extract  "  in .       A.  R.  Ling  and  G.  McLaren. 

See  XVII. 

Barley ;  Determination  of  the  extract  of by  the  form- 
aldehyde method.  A.  Reichard  and  G.  Purucker. 
See  XVII. 

XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Cholesterol ;   Origin  and  formation  of .     J.  Lifschutz. 

Z.  physiol.  Chem.,  1908,  55,  1  —  7. 
The  author  states  that  he  has  succeeded  in  preparing 
cholesterol  or  closely-related  derivatives  of  the  same  by 
the  oxidation  of  oleic  acid.  1-5  grms.  of  oleic  acid  were 
dissolved  in  20  c.c.  of  glacial  acetic  acid  and  treated,  at 
80°— 85°  C,  with  20  c.c.  of  a  5  per  cent,  solution  of 
potassium  permanganate  and  80  c.c.  of  glacial  acetic 
acid,  added  in  small  portions.  The  red  colour  of  the 
mixture  soon  disappears,  and  the  solution  becomes  dark 
brown.  No  evolution  of  gas  can  be  observed.  A  portion 
of  the  solution  when  gently  warmed  with  concentrated 
sulphuric  acid  becomes  first  colourless  and  then  violet 
to  violet-red,  with  characteristic  absorption  bands  (a 
broad  band  between  the  blue  and  green,  a  narrower  one 
in  the  green,  near  the  yellow,  and  another  narrow  band 
in  the  yellow).  When  the  reaction-product  no  longer 
gave  this  coloration,  it  was  treated  with  oxalic  acid, 
filtered,  the  faintly  yellow  solution  evaporated,  and  the 
residue  freed  from  acetic  acid  by  evaporating  several 
times  with  alcohol,  and  dried.  It  was  then  boiled  on  the 
watei-bath  for  1 — U  hours  with  5 — 8  per  cent,  alcoholic 
potassium  hydroxide,  and  the  soap  solution,  after  expelling 
the  alcohol,  treated  with  water  and  nearly  neutralised 
with  sulphuric  acid.  The  faintly  alkaline  solution  was 
extracted  with  ether,  and  the  ethereal  solution  evaporated. 
The  solid  fatty  residue  (25—30  mgrms.)  had  a  faint  vellow 
colour,  and  did  not  melt  when  heated  on  the  water-bath.  ' 
It  gave  Liebermann's  cholestol  reaction  and  also  the 
Hager-Salkowski  cholesterol  reaction.  The  alkaline  soap 
solution,  after  separation  of  the  ether,  contained  the 
chief  portion  of  the  reaction  product.  This  after  further 
treatment  was  separated  into  50—55  per  cent,  of  a  fatty 
substance,  soluble  in  petroleum  spirit,  probably  a  mixture 
of  palmitic  and  oleic  acids,  and  45 — 50  per  cent,  of  an 
acid  substance,  insoluble  in  petroleum  spirit,  m.pt.  82° — 
85°  C,  acid  value  460,  possibly  a  cholestcrol-polycarboxylic 
acid. — A.  S. 

Tryptase  ;  Adsorption  of by  solid  bodies.     E.  Buchner 

and  F.  Klatte.  Biochem.  Zeits.,  1908,  9,  436—438. 
Following  up  the  observation  that  (locks  of  blood- 
fibrin,  after  immersion  in  yeast  cell-juice  and  thorough 
washing,  possess  the  property  of  liquefying  gelatin, 
attempts  were  made  to  remove  the  whole  of  the  tryptase 
from  the  juice  by  this  means.  It  was  thought  that  the 
phenomenon  might  be  due  to  a  specific  affinity,  depending 
on  a  combination  between  the  enzyme  and  the  substratum 
as  the  first  stage  of  proteolysis.  This  hypothesis,  however, 
is  now  found  to  be  unsound,  since  any  solid  colloidal 
substance  has  a  similar  action  on  tryptase.  The  pheno- 
menon was  observed  in  the  case  of  silk,  wool,  cotton,  linen, 
]>aper,  and  agar-agar,  and,  to  a  certain  extent,  with 
asbestos  and  glass-wool.  Since  a  chemical  combination 
between  the  tryptase  and  certain  of  these  substances  is 
inconceivable,  the  phenomenon  must  be  classed  as  one 
of  ordinary  adsorption.  This  conclusion  coincides  with 
that  of  Hedin  who  lound  that  bone-charcoal,  if  used  in 
sufficient  quantity,  is  capable  of  removing  the  whole 
of  the  tryptase  from  a  solution  o*  that  substance. — J.  F.  B. 
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New   Books. 


Lead  Refininc  by  Electrolysis.  A.  Gardner  Betts. 
First  edition.  John  Wiley  and  Sons,  New  Yoik. 
Chapman  and  Hall,  Limited,  London.  1908.  Price 
17s.  net. 

8vo  volume,  containing  383  pages  of  subject  matter, 
and  the  alphabetical  index.  There  are  74  ordinary 
illustrations  and  16  plates.  The  subject  matter  is 
classified  as  follows  : — I.  Electrolytes  for  lead  refining. 
II.  Chemistry  of  slime  treatment.  III.  Deposition  of 
antimony  from  the  fluoride  solution.  IV.  Electrolytic 
refining  of  Dore  bullion.  V.  Manufacture  of  hydro- 
fluoric  and   fluosilicic   acids.        VI.    Cho  ce   of  constants. 

VII.  Refinery  construction,  operation,  and  refining  costs. 

VIII.  Products.  IX.  Treatment  of  by-products  con- 
taining lead.  X.  Analytical  methods  and  experimental 
.work.  Appendixes  : — I.  Plant  of  the  Consolidated 
Mining  and  Smelting  Company  of  Canada,  Limited, 
at  Trail.  British  Columbia.  II.  Lead  refining  plant  of 
the  United  States  Metals  Refining  Company  at  Grasselli, 
Lake  County.  Indiana.  III.  Treatment  of  lead-refinery 
slime  with  solution  of  ferric  fluosilicate  and  hydrofluoric 
acid. 

Elements  of  Water  Bacteriology  with  Special 
Reference  to  Sanitary  Water  Analysis.  By  S  C. 
Prescott  and  Chas.  Edw.  A.  Winslow,  Massachusetts 
Institute  of  Technology.  2nd  Edition.  John  Wiley 
and  Sons,  New  York.  Chapman  and  Hall,  Limited, 
London.      1908.      Price  6s.  6d.  net. 

Small  8vo  volume,  containing  216  pages  of  subject 
matter,  a  list  of  references  to  literature  covering  29  pages, 
and  indexes  of  authors  and  subjects.  The  entire  subject 
is  treated  under  the  following  heads  : — I,  Bacteria  in 
natural  waters.  II,  Quantitative  bacteriological  examina- 
tion of  water.  Ill,  Its  interpretation.  IV,  Determina- 
tion of  the  number  of  organisms  developing  at  the  body 
temperature.  V,  Isolation  of  specific  pathogenes  from 
water.     VI,   Methods  for  the  isolation  of  the  colon  bacillus. 

VII,  Significance  of   the   presence  of   B.    Coli   in   water. 

VIII,  Presumptive  tests  for  B.  Coli.  IX,  Other  intestinal 
bacteria.  X,  Significance  and  applicability  of  the 
bacteriological  examination.  XI,  Bacteriology  of  sewage 
and  sewage  effluents. 

Verein  der  Zellstoff-  und  Papier-Chemiker. 
Hauptversammlung  1907,  am  9,  Dezember  im  Papier- 
haus  zu  Berlin,  nebst  Beitragen,  Preisarbeit,  Preisaus- 
schreiben,  Satzungen,  Mitgliederliste.  Herausgegeben 
vom  Verein  der  Zellstoff-  und  Papier-Chemiker.  May 
be  obtained  from  the  Secretary,  S.  Ferenczi,  Berlin 
S.W.  11,  Papierhaus.  A.  W.  Hayn's  Erben,  Zimmer- 
strasse  29,  Berlin. 

Chemical  Rkaciknts  :  Their  Purity  andv  Tests.  A 
new  and  improved  text  based  on  and  replacing  the 
latest  edition  of  Krauch  "  Die  Priifimg  der  chemischen 
Reagentien  auf  Remheit."  By  E.  Merck.  Authorised 
translation  by  Henry  Sciiknc  k.  Archibald  Constable 
and  Co.,  Ltd.,  10,  Orange  Street,  Leicester  Square, 
London,   W.C.     1907.     Price   6s.   net. 

8vo  volume,  containing  241  pages  of  subject  matter,  and 
the  alphabetical  index.  In  a  preface  by  ])r.  ('.  Krauch, 
the  hitter  states  that  E.  Merck  lias  undertaken  what  he 
(Krauch)  terms  the  "  up-to-date  revision,"  and  it  is  this 
revised  and  translated  edition  which  is  here  presented. 

Indus'!  kik  DBS  Mi-taux  skiundairks  i.t  DBS  Tkkhks 
kakks.  Par  Paul  Nicolakdot,  D.  6fl  So.  Octave 
Dom,8,  Place  de  I'Odeon,  8,  Pari*.     1908.     Price  G  Fr. 

Smai.i,   Kvo    volume,    containing    107    pages   of   subject 

mutter,  with  37  illustrations,  and  alphabetical  indexes  of 
authors  and  subjects.  The  subject  matter  is  treated 
under  the  following  beads  :  I.  Industrial  uses  of  the 
secondary    metals.  II,    1'ieparat  ion    of    alloys    of    great 


tenacity  from  secondary  metals.  Ill,  Use  of  alloys  of 
great  tenacity.  IV,  Preparation  of  filaments  for  incan- 
descent lamps.  V,  Tungsten,  (i),  Discovery,  (ii),  Occur- 
rence, (iii),  The  metal.  (iv),  Preparation  and  physical 
properties.  (v),  Chemical  properties.  Alloys.  (vi), 
Minerals  and  mines.  (vii).  Mechanical  and  chemical 
treatment.  (viii),  Metallurgical  uses.  (ix),  Tungsten 
steels  and  tungsten  alloys.  (x),  Applications,  (xi), 
Qualitative  examination.  (xii),  Separation  and  deter- 
mination, (xiii),  Art  products.  Similarly  treated  are 
also  the  following  : — Molybdenum.  Vanadium.'  Titanium. 
Uranium.  Metals  utilised  for  illuminating  purposes 
(incandescence  and  electric  lighting).  Zirconium. 
Yttrium  Thorium.  Cerium.  Osmium.  Columbinm 
[Niobium].     Tantalum. 

Bulletin  of  the  Imperial  Institute,  Vol.  VI.,  No.  1. 
1908.     Price  Is. 

This  issue  of  the  Bulletin  contains  reports  on  recent 
investigations  made  in  the  Scientific  and  Technical 
Department  of  the  Imperial  Institute  regarding  teas 
from  Natal,  flax  from  new  sources,  cottons  from  India, 
Buazc  fibre  from  Nyasaland.  rubber  of  Ficus  elastica 
from  India,  rubbers  from  the  Gola  Forest  (Sierra  Leone), 
and  iron  ore  from  Natal,  together  with  general  notices 
respecting  economic  products  and  their  development. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

9154.  Singer  and  Harsanyi.  Dry  distillation  apparatus. 
April  28. 

9207  and  9208.  Boult  (Goldman  and  Co.).  Filter.-.* 
April  28. 

9384.  Kirkham,  Hulett,  and  Chandler,  Ltd.,  and 
Hersey.     See  under  II. 

9Q69.  Clark  and  Kreul.  Filters.  [U.S.  Appl.,  May  2, 
1907.1*     May  4. 

9833.  Schmatolla.     Incinerating  furnace.     May  6. 

9868.  Cantenot.  Apparatus  for  the  continuous 
evaporation  of  saline  solution.  |Ger.  Appl.,  May  (i, 
1907. J*     May  (i. 

10.084.  Blair,  Campbell,  and  Maclean.  Ltd.,  and 
Ferguson.     See  wider  VII.  , 

10,221.  Neef.     Centrifugal  drying  apparatus.*     .May  11. 

10,314.  Aktiebolaget  Separator,  and  Harje.  Centri- 
fugal machines  for  separating  solids  from  liquids,  *  May  12. 

10,384.  W'citz.  The  mixture  of  gases.  [Ger.  Appl., 
.May   13.    1907.]*     May  13. 

Complete  Specifications  Accepted. 

10,777  (1907).    Mackenzie   (Car ago!   and   Cole).     Kilns. 
May  20. 
14.075(1907).  Black    and     Lennox.     Apparatus    for 

cleaning   or    washing   smoke,    tor   evaporating   or   cooling 

liquid,  &c.     May  13. 

15.3511   (1907).    Durant.      Separation      of      solids      from 

liquids.     May  13. 

18,480(1907).    ChalliB.      Filters.      May  20. 
19,860   (1907).    Breh.      Washing   and   drying   appaiatus. 
May  20. 

28,221  (1907).  Bebbington  and  Mathieson.  Apparatus 
for    filtering,    washing,    and    drying,    for    treating   sodium 

bicarbonate  and  other  products.     May  ti. 

24,951    (1907).    Duryea.      Set    mid,  r  XVI. 
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S  (1809).  Soo,  I'Ait  Liquid*,  and  Claude.     Tem- 
perature exchangers.     May  (i. 

2i>.'>15  il!>07).   l.orov  ami  Maisi-r.     Filtering  apparatus. 
May   13. 
28, 635  (1!K»7).  Fieohter.     Filter  element  for  collecting 

dust  and  condensing  fumes.      May  20. 


IL— FUEL,  GAS,  AND  LIGHT. 

APPLICATIONS. 

9150.  Evans.  Apparatus  for  measuring  the  explosive 
and  calorific  values  of  gaseous  mixtures.     April  28. 

9228.  Kirkham,  Hulett,  and  Chandler,  Ltd.,  and  Perry. 
Apparatus  for  the  manufacture  of  lias.     April  28. 

9300.  Stubbers.  Production  of  incandescent  mantles.* 
April  2!». 

8377.  Bansart.  Coke  furnaces.  [Belg.  Appl.,  May  15, 
190T.]*     April  30. 

8384  Kirkham,  Hulett,  and  Chandler,  Ltd.,  and 
Hetsoy.     Filters  chiefly  for  gas  purification.     April  30. 

8622.  Laigle.  Filaments  for  incandescent  gas  mantles. 
(Addition  to  No.  3785  of  1908.]*     May  4. 

10,098.  Ward  and  Stevens.  Filament  for  electric 
glow  lamps.      May  9. 

10,155.  Schmatolla.  Firing  retort  or  muffle  furnaces 
by  producer  gas.     [Ger.  Appl.,  Nov.  1,  1907.]*     May  11. 

10,233.  Simonini.  Manufacture  of  incandescent  gas 
mantles.*     May  11. 

10,307.   Bowing.     See  under  III. 

10,339.  Lewis.     Electrode  for  arc  lamps.     May  12. 

10,422.  Rincker.     Obtaining  tar  gas.     May  13. 

10,450.  Gordon.  Generators  for  suction  gas  plant. 
May  14. 

10,532.  Machlet.  Preparation  of  carbonising  gas. 
[Comprised  in  No.  25,087,  Nov.  12,  1907.]*     May  14. 

10,558.  Morgan  and  others.  Manufacture  of  coal, 
water,  or  oil  gas  or  mixtures  of  them.*     May  15. 

10,590.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric  incandescent  lamp  filaments.     May  15. 

Complete  Specifications  Accepted. 

1972  (1907).  Parker.  Distillation  of  coal  and  other 
carbonaceous  substances.     May  6. 

10,804  (1907).  Dixon.  Treating  bituminous  coal  to 
render  it  smokeless,  and  for  recovering  by-products. 
May  13. 

11,240  (1907).  Glasscoe.  Gas  making  apparatus. 
May  20. 

11,979  (1907).  Deuts.  Bock  Bogenlampen  Ges.  Elec- 
trode for  arc  lamps.     May  20. 

14,371  (1907).  Carpenter.  Distillation  or  carbonisa- 
tion of  coal.     May  6. 

15,451  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Manufacture  of  refractory  electric  con- 
ductors suitable  for  lamps,  furnaces,  &c.     May  13. 

16,315  (1907).  Dosek.  Apparatus  for  generating  gases 
by  direct  contact  of  combustion  gases  and  water.   May  20. 

23,202  (1907).  Hansford  and  Gibbons.  Manufacture  of 
gas  and  coke.     May  20. 

27,939  (1907).  Huber.  Incandescent  gas  mantles. 
May  20. 

301   (1908).   Limberg.     Coke  furnaces.     Mayo. 

572  (1908).  Williams.  Gas  washing  or  purifying  con- 
trivance.    May  13. 

3785  (1908).  Laigle.  Filaments     for     incandescent 

mantles.     May  13. 

8746  (1908).  Auger.  Manufacture  of  incandescent 
filaments.     May  20. 

9622  (1908).  Laigle.  Filaments     for     incandescent 

mantles.     May  13. 

III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 

9154.  Singer  and  Harsanyi.     See  under  I. 
10,307.   Bowing.     Retorts  for  the  destructive  distilla- 
tion of  coal  and  other  substances.     May  12. 


10,470.   Wynne.      Purifying  petroleum  oils.     May  14. 
COMPLETE  Specifications   ACCEPTED. 

I "172  (1907).    Parker.     Sec  under  II. 

10,689  (1907).    Marriott.     See  under  X  . 

Hi.775  (1907).  Pages,  Camus,  and  Duchcmin.  Direct 
extraction  of  pyroligneous  substances.     May  13. 

12,230(1907).  Maiden  and  Maiden.  Treatment  of  tars 
and  pitches.     May  13. 

IV.—COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

9104.  Imray  (Meister,  Lucius,  und  Bnining).  Separation 
of  o-  and  p-chlorobenzaldehyde.     April  27. 

10,096.  Act.-Ges.  f.  Anilinfabr.  Manufacture  of  polyazo 
dyestuffs  with  aid  of  p-amidophenyl-arsenic  acid.  [Ger. 
Appl.,  Nov.  15,  1907.  Addition  to  No.  8967  of  1908.]* 
May  9. 

10,387.  Newton  (Bayer  und  Co.).  Manufacture  of 
derivatives  of  the  anthraquinone  series.     May  13. 

10,412.  Johnson  (Badischc  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  and  colouring  matters  of  the 
anthracene  series.  [Addition  to  No.  14,578  of  1908.] 
May  13. 

Complete  Specifications  Accepted. 

8162  (1907).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  vat  dyestuffs.     May  20. 

9657  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  compounds  of  the  anthracene 
series.     May  6. 

9742  (1907).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  azo  dyestuffs.     May  6. 

10,770  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the  anthra- 
cene series.     May  20. 


V.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND  FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

9432.  Hall.  Machines  for  scouring,  bleaching,  dyeing, 
&c,  spun  or  manufactured  fibrous  materials.     May  1. 

9651.  Newton  (Bayer  und  Co.).  Fixation  of  dyestuffs 
|    on  fibre.     May  4. 

10,132.  Calico  Printers'  Assoc,  Ltd.,  and  Fourneaux. 
Production  of  black  on  textile  fibres.     May  11. 

10,289.  Boult  (Jefferson).  Bleaching  and  treating 
cloth,  warp,  or  other  textile  materials  with  liquids. 
May  12. 

10,316.  Hoinkes.  Fixing  and  refining  textile  tissues 
before  dressing.     May  12. 

10,649.  Pickles.  Calendering,  schreinering,  or  like 
finishing  of  fabrics.     May  16. 

Complete  Specifications  Accepted. 

10,088  (1907).   Courtecuisse.    Singeing   threads.    May  (i. 

10,542  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Discharging  dyed  textile  fibres  and  pastes 
therefor.     May  13. 

10,545  (1907).  Berenguer.     See  under  XIX. 

10,873  (1907).  Kirchhof.  Apparatus  for  treating  mer- 
cerised tissues  or  fabrics.     May  6. 

11,575(1907).  Chedlow,  Dreaper,  and  Hall.  Treatment 
of  textile  fabrics.     May  20. 

16,149  (1907).  Lake  (Chem.  Fabr.  vorm.  Weiler-ter 
Meet).     Printing  with  sulphurised  dyestuffs.     May  6. 

17,430  (1907).  Ransford  (Cassella  und  Co.).  Dyeing 
wool.     May  0. 

21,038  (1907).  Dawson.  Wool  washing  and  scouring 
machines.     May  13. 

1273  (1908).  Crepin.  Bleaching  and  scouring  textile 
vegetable  substances.     May  13. 
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VII.—  ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

1)233.  Allgem.  Elektricitats-Ges.  Extracting  nitrogen 
peroxide  from  nitric  oxide  air  mixtures  containing  only  a 
small  quantity  of  nitric  oxide.  [Ger.  Appl.,  May  13, 
1907.]*     April  28. 

9772  and  9773.  Weyer.  Obtaining  barium  and  stron- 
tium nitrates.  *     May  5. 

9868.  Cantenot.     See  under  I. 

9951.  EfTront.  Fermentation  process  to  obtain  ammonia 
and  volatile  fatty  acids  from  organic  nitrogenous  sub- 
stances.*    May  7. 

10,084.  Blair,  Campbell,  and  Maclean,  Ltd.,  and 
Ferguson.  Vessels  for  boiling  acids  or  acidulous  sub- 
stances.    May  9. 

10,181.  Newton  (Bayer  und  Co.).  Manufacture  of 
hydrosulphites.     May  11. 

10,522.  Carrara.  Preparation  of  zinc  chloride.* 
May  14. 

Complete  Specifications  Accepted. 

18,096  (1907).  Johnson  (Chem.  Fabr.  Schlempe).  Manu- 
facture of  hard  cyanide  briquettes.     May  20. 

20,613  (1907).  Duvieusart.  Manufacture  of  sodium 
sulphite  and  ammonium  chloride.     May  6. 

20,906  (1907).  Queisser.  Making  hydrogen  peroxide 
stable  in  admixture  with  other  substances.     May  20. 

23,221  (1907).  Bebbington  and  Mathieson.  See  under  I. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 

9438.   Chance.     Glass  manufacture.     May  1. 

9563  Bloxam  (Siemens  und  Halske  A.-G.).  Manu- 
facture of  glass.  *     May  2. 

9582.  Calvert.  Removing  the  enamel  from  metal 
articles.     May  2. 

9997.  Winter,  and  The  County  Chemical  Co.  Com- 
position for  removing  stoved  enamels,  &c.     May  8. 

Complete  Specification  Accepted. 

14,417  (1907).  Menzcl.     Glass  furnaces.     May  13. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 

Applications. 

9746.   Nussbaum.       Treatment  of  wood.     May  5. 
10,554.  Nussbaum.      Preparation  of  wood.     May  15. 

Complete  Specifications  Accepted. 

10,257  and  10,366  (1907).  Cowper-Coles.  Manufacture 
of  cement.      May  6. 

11,514  (1907).  Koepfer.  Impregnating,  colouring,  or 
preserving  wood.     May  13. 

860(1908).  Wilson.  Fire-resisting  composition.  May 
13. 


X.— METALLURGY. 

Applications. 

9281.    Roux.       Extracting  nickel  and  its  alloys  from  t lie 
natural  nickeliferoiis  IVrromagnesiuin  hydrosilicates  known 

as  "  garnierite."     April  29. 

9383.   Reynolds.        Manufacture   of   steel,   and   other 
metallurgical  processes.     April  30. 

9534.  Wigs  and  Peers.     Recovery  of  zinc  from  residual 

liqUOTS  of   we!    COppet   processes.      May   2. 

9554.   Blohr.        Manufacture  of  iron   or  steel   by  the 

basic      Bessemer     process.      |  Addition     to     No.     16,440     of 
1906.]*      May   2. 


9955.   Flohr. 
ores.     May  7. 

10,260.   Charlton. 

10,569.  Flower. 
May  15. 


Utilising   blast  furnace  dust  and  dust 


Smelting  manganese  ores.     May  12. 
Flux    for    soldering    aluminium.* 


Complete  Specifications  Accepted. 

8255  (1907).  De  Ferranti.  Metallurgical  process  and 
apparatus.      May  20. 

10,185  (1907).  Stobie.  Annealing,  heating,  or  melting 
materials.     May   13. 

12,563  (1907).  Jullien  and  Dessolle.  Rendering  electro- 
lytic copper  homogeneous.     May  20. 

17,344  (1907).  Dwight  and  Lioyd.  Ore  roasting  and 
sintering  process.     May  13. 


XL— ELECTRO-CHEMISTRY    AND 
METALLURGY. 

Applications. 


ELECTRO- 


9836.  Cowper-Coles  Galvanizing  Synd.,  and  Cowper- 
Coles.     Electro-galvanising.     May  6. 

10,244.  Thorns  and  Mossop.  Electrodeposition  of 
metallic  alloys.     May  12. 

10,378.  Cornelius.      Electric  furnaces.     May  13. 

10,520.  New  Ignition  Synd.,  Ltd.,  and  Sandy.  Electro- 
lyte for  electric  batteries.     May  14. 

10,535.  Cohen,  Cramer,  and  Geipel.  Manufacture  of 
electric  cables.     May  14. 

Complete  Specifications  Accepted. 


Electric  furnace.     May  13. 
Electrodeposition     of     zinc. 


Electrodeposition     of 


5301  (1907).  Igevsky. 

8562  (1907).  Pa  week. 
May  20. 

10,367  (1907).  Cowper-Coles. 
iron.     May  6. 

10,699(1907).   Marriott.      Pitch  product  for  insulating 
cable  t'enches,  etc.     May  20. 

15,451  (1907).   British  Thomson-Houston  Co.    (General 
Electric  Co. ).     See  under  II. 

23,586  (1907).  Weman.     Galvanic  element.     May  13. 

27,385  (1907).  Cowper-Coles.       Apparatus  for  electro- 
deposition of  metals.     May  20. 


XII.— FATTY    OILS,    FATS,    WAXES,   AND   SOAPS. 
Applications. 

9096.   Pritchard.    Apparatus  for  making  soap.    April  27. 

9490.   Von  Romscki.      Manufacture  of  soaps.     May  1. 

9572.   Claessen.      Manufacture  of  polyglycerin.*   May  2. 

9579.  Claessen.  Employment  of  glycerin  substitutes.* 
May  2. 

975S.  Barbe,  Garelli,  and  De  Paoli.  Treatment  of 
fatty  materials  with  ammonia  under  pressure.  [Addition 
to  No.   12,210  of   1907.  |*      May  5. 

10,277.    Doull.  Refining,    deodorising,    decolorising, 

and  purifying  oils,  fats,  waxes,  and  t  heir  products.    May  12. 

Compi.ktk  Specifications  Accepted. 


10,689  (1907).    Irving. 
May  20. 

Ili,860  (1907).    Ausferlitz. 
seeds.     May  20. 


Soap   or   washing   compound. 
Expressing   oil    from    oil 


XIII.     PIGMENTS,  PAINTS;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,   Etc. 

(.1.)     I'ii;\ii:\ts.  Paints, 

ApPLIC  \tions. 

9083.    Mem, int.        Product  ion   of  colours.*      April  27. 
10,043    and     1(1,01  t.    Wilson    and    Harris.  Removing 

paint    and    Varnish.      |  I'.S.    Appls.,    May     10    and    Aug.     1, 
1907. J*      May  8. 
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(ZJ.)— Resins.  Vakmmiiv 
Iomimetk   Spei  1FK  ATION    Accepted. 

34,699  (1907).  Cis.  iinorusta  Walton  Francaiae.  Ob- 
taining shaded  effects  on  lincrusta  and  the  like.     .May  6. 

((.'.)— Indi.v-Rihhkk. 
Applications. 

!HS7.  Fitzgerald.  Treatment  of  vegetable  oils  and 
other  substances  with  gases,  for  use  in  making  artificial 
indiarubber.     April  28. 

'.»'.».")(;.  Degen  and  Kuth.  Vulcanising  a  rubber  solution. 
[Ge*.  Appl.,  May  14.  1907.]*     May  7. 

Complete  Specifications  Accepted. 

S480  (1907).  Stange.  Production  of  plastic  and  clastic 
substances.      May   20. 

10,008  (11*07).   Lugo.  Manufacture    of    indiarubber 

products.      May  6. 

4714  (1908).  Basler  Chem.  Fabrik.  Regeneration  of 
caoutchouc.     May  20. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  Etc 
Applications. 

9652.  Mills  (A.  W.  Harrington  Co.).  Size  composition.* 
May  4. 

10.201.    Reddan.  Manufacture    of    material    of    the 

nature  of  leather  from  hides.*     May  11. 


XV.— MANURES,    Etc. 

Application. 

9694.  Halvorsen,  and  Norsk  Hydro-Elektrisk  Kvaelstof- 
aktieselskab.  Manufacture  of  fertilisers.  [Norw.  Appl., 
May  6,  1907.]*     May  4. 


XVI.  —  SUGAR,  STARCH,  GUM,  Etc. 
Complete  Specifications  Accepted. 

19,633  (1907).  Boidin.  Treatment  of  grain  and  amyl- 
aceous   materials  previous  to  saccharification.     May  6. 

24,951  (1907).  Duryea.  Drying  apparatus  particularly 
for  starch  or  starchy  products.     May  13. 

214  (1908).  Hoff.  Manufacture  of  sugar  from  starch 
substances.     May  6. 


XVII.— BREWING,  WINES,    SPIRITS,  Etc. 
Applications. 

9293.   Desq.       Alcoholometers.     April  29. 

10,082.  Blair,  Campbell,  and  Maclean,  Ltd.,  and 
Ferguson.  Apparatus  for  treating  spirits  during  dis- 
tillation.    May  9. 

Complete  Specification  Accepted. 

16.291  (1907).  Smith.  Plant  for  treating  water  for 
whisky  distillation  and  other  brewing  purposes.     May  13. 

19106.  Wedemann. 
April  27. 
...... 


XVIII.— FOODS ;    SANITATION,    WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

(A.) — Foods 

Applications. 

Preparation    of    skimmed    milk. 

Treatment  of  butter.     May  9. 


Complete  Specifications  Accepted. 

12.09.")  (1907).  Riegel.  Preparing  yolk-emulsion  for 
use  in  making  edible  fats,  butter  substitutes,  etc.     May  20. 

25,890  (1007).  Risberg.  Emulsifying  and  homogenising 
milk,  etc.     May  20. 

(/>'.) — Sanitation  ;    Water  Purification. 
Applications. 

9548.  Moorwood,  Moorwood,  and  Boaz.  Purification 
of  water.     May  2. 

0656.  Losange.  Biological  purification  of  waste  water 
and  sewage.  [Comprised  in  No.  25,362,  Nov.  15,  1907. 
Under  Rule  13.]*     May  4. 

9665.  Candy.     Purification  of  water.     May  4. 

10,557.  Ives.      Treatment  of  sewage.*     May  15. 

(C. ) — Disinfectants. 

Application. 

9886.  Schneider.  Manufacture  of  disinfectants.  [Ger- 
Appl.,  May  8,  1907.]*     May  6. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

9268.  Verein.  Glanzstoff  Fabr.,  A.-G.  Manufacture 
of  cellulose  products.  [Ger.  Appl.,  Sept.  30,  1907. 
Addition  to  No.  27,707  of  1907.]*     April  29. 

9653.  Mills  (A.  W.  Harrington  Co.).  Waxing  composi- 
tion for  paper.*     May  4. 

9982.  Assadas.  Manufacture  of  transparent  or  opaque 
plastic  substances.     [Fr.  Appl.,  May  8,  1907.]*     May  7. 

10,529.  Meister,  Lucius,  und  Bruning.  Manufacture 
on  the  paper  machine  of  paper  having  relief-like  effect. 
[Ger.  Appl.,  June  7,  1907.]*     May  14. 

Complete  Specifications  Accepted. 

9568  (1907).  Tortelli.  Utilising     celluloid     residua. 

May  6. 

10,545  (1907).  Berenguer.  Preparation  of  concentrated 
solutions  of  cellulose  and  the  manufacture  of  threads 
therefrom.     May  6. 

11,397  (1907).  Bethisy,  Fouchard,  and  Vignes.  Manu- 
facture of  a  non-inflammable  substitute  for  celluloid. 
May  20. 

27,676  (1907).  Dixon.  Paper  making  machinery. 
May  13. 

27,707  (1907).  Verein.  Glanzstoff-Fabr.  Manufacture 
of  cellulose  products.     May  20. 

27,948  (1907).  Schopper.  Testing  pap3r  pulp  and 
apparatus  therefor.     May  6. 

426  (1908).  Metzger.  Marbling  paper,  cardboard,  &c. 
May  13. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

9112.  Bedford  and  Williams.  Reduction  of  organic 
substances.     April  27. 

9365.  Wellcome,  Pyraan,  and  Reynolds.  Manufacture 
of  therapeutic  compounds.     April  30. 

9680.  Imray  (Meister,  Lucius,  und  Bruning).  Manu- 
facture of  dioxyphenylethanolamines.     May  4. 

9855.  Imray  (Meister,  Lucius,  und  Bruning).  Manu- 
facture of  reduction  products  of  the  oxyarylarsinic  acids. 
May  6. 

9951.   Effront.     See  under  VII. 

10,379.  Guy.     Bacteria  medium.     May   13. 

10,386.  Barnard.  Disintegrating  bacterial  or  other 
cells  or  similar  minute  organic  bodies.     May  13. 

10,670.  Wellcome  and  Remfry.  Manufacture  of  thera- 
peutic compounds.     May  16. 
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Complete  Specifications  Accepted. 

10,783  (1907).  Ellis  (Chem.  Fabr.  vorm.  Sandoz). 
Manufacture  of  camphene.     May  13. 

28,036  (1907).  Schmitz  und  Co.  Manufacture  of 
camphor.      May  6. 

1330  (1908).  Lake  (Geh.  Kommerzienrat  K.  A.  Lingner). 
Manufacture  of  condensation  products  from  phenols  and 
formaldehyde.     May  20. 

1617  (1908).  Ges.  f.  Chem.  Ind.  in  Basel.  Obtaining 
the  active  constituent  of  the  bark  of  Cascara  sagrada. 
May  20. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 
Applications. 

9150.  Evans.     See  under  II. 

9623.    Bell.     Manufacture  of  guncotton  charges.    May  4. 

10,129.  Bouchaud-Praceiq.  Preventing  spontaneous 
explosion  of  nitrated  explosives.  [Fr.  AppL,  May  10, 
1907.]*     May  9. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 
Applications. 

9275.  Zimmermann  (Chem.  Fabr.  auf  Actien,  vorm.  E. 
Schering).     Silver   photographic   papers.     April   29. 

9666.  Ilford,  Ltd.,  and  Renwick.  Material  for  photo- 
graphic and  like  purposes.     May  4. 

10,294.  Rotary  Photographic  Co.  (Neue  Plioto- 
graphische  Ges.).     Photographic  reproduction.     May  12. 

Complete  Specification  Accepted. 

20,384  (1907).  Sanger-Shepherd.  Manufacture  of  plates 
or  films  for  colour  photography.     May  20. 


XXIII.— GENERAL  ANALYTICAL  CHEMISTRY. 

Applications. 

9724.  Weiss.     Acidimeter.     May  5. 

9725.  Weiss.     Phosphatometer.     May  5. 

10,126.  Palmer  and  Stead.  Measuring  the  density  or 
comparative  densities  of  gases  or  mixtures  of  gases. 
May  9. 

Complete  Specification  Accepted. 

'  26,924  (1907).  Hubbard.        Apparatus    for    automatic 
analysis  and  recording  of  gases.     May  20. 
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Official   Notices. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  the 
Armstrong  College.  Newcastlo-on-Tvno,  on  Wednesday, 
Jul}-  22nd,  at  10.30  a.m.  A  programme  and  request 
form  were  contained  in  the  last  number  of  the  Journal. 

In  accordance  with  the  provisions  of  By-law  18  of  the 
Society  of  1SS1,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
(see  p.  363,  April  30th  number)  will  retire  from  their 
respective  offices  at  the  forthcoming  Annual  Meeting. 

Prof.  R.  Meldola,  F.R.S.,  has  beo.i  nominated  to  the 
office  of  President  under  By-law  8  ;  Dr.  J.  T.  Dunn, 
Mr.  A.  R.  Ling,  Mr.  George  C.  Stone,  and  Mr.  R.  C. 
Woodcock,  have  been  nominated  Vice-Presidents  under 
By-law  8  ;  Sir  Boverton  Redwood  has  been  nominated 
a  Vice-President  under  By-law  1 1  ;  and  Dr.  T.  B.  Wagner 
has  been  nominated  a  Vice-President  under  By-law  26. 
Prof.  P.  Phillips  Bedson  and  Mr.  H.  Van  der  Linde  have 
been  nominated  Ordinary  Members  of  Council  under 
By-law  26 ;  and  Mr.  Thomas  Tyrer  and  Dr.  Ludwig 
Mond,  F.R.S.,  have  been  nominated  Hon.  Treasurer  and 
Hon.  Foreigu  Secretary  respectively  under  By-law  9. 

Prof.  W.  Hodgson  Ellis,  Messrs.  0.  Guttmann  and 
H.  Hemingway  and  Dr.  G.  G.  Henderson  have  been 
nominated,  under  Rule  18.  to  fill  four  vacancies  among  the 
Ordinary  Members  of  Council.     No  ballot  will  be  required. 

The  medal  has  been  awarded  to  Sir  Andrew  Noble, 
Bart..    K.C.B.,   F.R.S.,  for  his  researches  on  explosives. 

By  order  of  the  Council, 
Ciiahi.es  0.  Cressweix,  Secretary. 


SEVENTH  INTERNATIONAL  CONGRESS    OF 
APPLIED    CHEMISTRY,    LONDON,    1909. 

A  circular  issued  by  the  Joint  Organising  Committee 
of  the  Congress,  which  will  be  found  in  this  number  of 
the  Journal,  states  that  the  Seventh  International  Congress 
of  Applied  Chemistry  will  be  held  in  London  from 
May  27th  to  June  2nd,  1909.  It  will  find  ample  accom- 
modation in  the  buildings  of  the  University  of  London, 
the  Imperial  Institute,  and  the  Imperial  College  of 
Science    and    Technology   at   South    Kensington. 

The  Sections,  both  in  number  and  kind,  will  be  the 
sime  as  thoss  of  the  Sixth  Congress  at  Rome;  and  the 
list  of  Sectional  Presidents,  Vice-Presidents,  and  Secre- 
taries  is  virtually  complete. 

Local  Committees,  to  furth°r  the  interests  of  the 
Congress,  are  being  formed  by  the  various  Local  Sections 
of  the  Society,  as  well  as  in  Belfast,  Bristol  and  Cardiff. 
Similar  Committees  are  being  formed  abroad,  and  from  all 
quarters  are  forthcoming  promises  of  support  and  attend- 
ance. 

Private  appeals  for  the  necessary  funds  have  met  with 
;i  generous  response,  and  a  wider  appeal  is  in  contem- 
plation at  an  early  date,  in  order  that  the  foreign  visitors 
may  have  a  worthy  reception  on  this  the  first  occasion 
on  which  such  a  Congress  has  been  held  in  London. 


Canadian  Section. 

Meeting  held  m  M<>ntr<<il  mi   Friday,  ■Inti.  3.   1908. 

US.    MILTON    U    HERSEY    IN    THE    CHAIR. 

CHEMISTRY  :    ITS  VALUE  IN  MODERN  FOUNDRY 
PRACTICE. 

BY  MILTON  L.   MERSEY,   M.80.,   AND  IRA  B.  LESH. 

The  changing  of  oris  into  iron  or  steel  castings  usually 
involves   at   least   two     processes,     reduction    in    a    blast 


furnace,  and  treatment  in  converters  or  melting  in  open 
hearth  furnaces  for  steel,  and  melting  in  cupolas  or  air 

I  furnaces  for  iron  castings.  The,  first  is  a  smelting,  the 
second  a  melting  process.  Smelting  involves  chiefly 
chemical  reactions  with  incidental  mechanical  agencies 
and  physical  changes,  and  is  entirely  a  reduction  process. 
Melting  is,  in  the  main,  mechanical,  with  incidental 
and  sometimes  undesired  chemical  changes,  especially 
in  cupola  practice.     For  instance,  much  carbon  is  taken 

j    up  by  the  iron  in  the  blast  furnace  ;    while  in  the  cupola 

j  very  little,  if  any,  is  so  taken  up.  This  is  accounted  for 
by  the  difference  in  the  fuel  burden,  the  structure  of  the 
metallic  mass  at  time  of  melting,  the  fact  that  in  the 
cupola  carbon  is  already  about  the  saturation  point,  and 

|  other  physical  and  chemical  causes.  Some  eminent 
authorities  hold  that  the  cupola  operation  is  in  no  sense 
a  refining  one  ;  but  it  is  possible  to  flux  off  many  of  the 
impurities   charged    into    the   cupola.     For   example,    in 

i    high   manganese   mixtures,    it   is  possible   to   more  than 

I  offset  the  sulphur  taken  up  from  the  fuel,  producing  a 
metal  lower  in  sulphur  than  that  charged  into  the  cupola. 

|  The  blast  furnace  is,  however,  the  primary  refining  agent 
of  cast  iron  products.  For  steel  products,  both  the 
converter  and  the  open  hearth  furnace  furnish  facilities 

|    for  further  refining  and  chemical  changes. 

In  the  steel  industry  the  product  is  always  closely 
checked  by  both  chemical  and  physical  tests.  Indeed, 
the  success  of  any  steel  plant  depends  very  largely  on 

,  being  able  to  keeping  the  product  well  within  the  limits 
of  rigid  chemical  and  physical  specifications. 

In  the  cast  iron  industry,  scientific  methods  are  at 
present  far  less  generally  applied,  and  we  cannot  but 
wonder  whether  the  wide  difference  in  the  relative  strength 
and  uniformity  of  iron  and  steel  might  not  be  largely 
decreased  if  both  were  handled  with  the  same  care  and 
on  the  same  scientific  basis.  The  cast  iron  products 
comprise  malleable  cast  iron,  chilled  cast  iron,  grey  iron, 
and  so-called  semi-steel.  Of  these,  the  metal  for  malleable 
castings  is  usually  melted  in  air  furnaces,  since  they 
permit  of  lower  sulphur  in  the  product  as  well  as  a  closer 
check  on  the  silicons  and  carbons  before  casting.  Not  all 
malleable  plants  make  use  of  the  chemical  laboratory. 
But  if  a  closer  chemical  and  physical  check  were  kept 
on  this  class  of  castings,  both  in  the  melting  and  the 
annealing,  a  far  smaller  number  of  defective  malleables 

,    woidd  get   into   service,   and   many  castings  now  made 

j  of  steel  might  be  made  of  malleable  iron  with  a  profit 
to  both  the  consumer  and  manufacturer.  By  far  the 
greatest  amount  of  iron  castings  are  in  common  grey 
iron  and  chilled  car  wheels.  Nearly  all  the  metal  for 
this  class  of  work  is  melted  in  cupolas,  both  on  account 
of  the  lower  cost  of  melting,  the  shorter  time  required, 
and  the  larger  possible  output  from  an  installation  requiring 
the  same  space  and  same  initial  cost.     For  very  small 

!  cupolas  up  to  48  inches  in  diameter,  the  inside  of  the 
lining  is  usually  parallel  with  the  shell  from  the  charging 
doors  down  to  the  bottom  doors,  with  perhaps  a  very 
slight  overhang  at  the  tuyeres.  For  larger  cupolas  and 
long  heats,  it  is  wise  to  increase  the  thickness  of  the 
lining  gradually  from  the  tuyeres  up  to  12  inches  to 
18  inches  ;  then  gradually  reducing  to  the  original  thick- 
ness at  24  inches  to  36  inches  from  the  top  of  the  tuyeres. 
This  serves  two  purposes,  to  form  an  overhang  at  the 
tuyeres  and  keep  the  melting  iron  from  dropping  into 
them,  .and  at  the  same  time  furnishes  an  increased  thick- 
ness of  lining  at  the  melting  point,  where  it  is  most  needed. 
This  increase  in  thickness  of  lining  may  be  from  2  inches 
to  6  inches,  but  if  maximum  melting  capacity  is  desired, 
should  be  as  little  as  possible  and  extend  to  the  shortest 
possible  distance  above  the  melting  zone.  The  bottom 
doors  are  hinged,  so  that  after  the  heat  is  completed, 
they  may  be  dropped  with  the  slag,  coke,  etc.,  remaining 
from  the  heat,  and  the  cupola  more  easily  prepared 
for  service  next  day. 

The  melting  process  is  briefly  this  : — After  the  slag,  etc., 

|    of  the  previous  heat  has  been  removed  from  the  cupola 
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and  lining,  and  the  lining  patched  out  to  proper  dimen- 
sions, the  bottom  doors  are  put  up  and  securely  supported, 
the  sand  bottom  of  2  inches  to  5  inches  put  in,  and  the 
cupola  is  ready  for  charging.  First  shavings  or  straw 
are  put  in  to  ignite  the  wood  and  protect  the  sand  bottom 
from  being  torn  up  or  disturbed  when  the  wood  is  thrown 
in  ;  then  fine  wood  followed  by  coarser,  until  there  is 
sufficient  to  ignite  the  coke,  usually  up  to  12  inches  to 
18  inches  above  the  tuyeres,  and  on  top  of  this  about 
half  of  the  coke  desired  for  the  bed.  The  cupola  is  then 
lighted  and  this  bed  burned  until  the  wood  is  burnt  out 
and  the  coke  brought  to  a  bright  red.  which  should  be 
uniform  over  the  entire  surface.  The  balance  of  the  bed 
coke,  that  is  the  first  charge  of  coke,  is  then  charged  as 
quickly  as  possible,  nearly  all  draught  shut  off,  and  the 
succeeding,  alternate  charges  of  iron  and  coke  put  in, 
until  the  charging  doors  are  reached,  when  the  blast  is 
put  on  and  melting  begins.  Alternate  layers  of  coke  and 
iron  are  then  added  until  the  amount  required  for  the 
day's  work  has  been  charged.  The  height  of  the  charging 
doors  above  the  bottom  doors  depends  largely  on  the 
size  of  the  cupola  and  local  conditions.  This  should 
however  be  as  great  as  possible  within  reasonable  limits. 
We  know  84  inch  to  90  inch  cupolas  where  this  distance 
is  20  to  22  feet,  and  most  excellent  results  are  secured. 
A  little  more  care  is  perhaps  required  in  putting  in  the 
first  charges,  but  this  is  more  than  offset  by  the  saving 
in  fuel  and  the  decrease  in  loss  by  oxidation.  We  have 
melted  in  the  same  cupola  charges  of  2000  pounds  to 
8000  pounds  of  iron,  and  in  a  cupola  of  the  same  size 
charges  of  10.500  pounds  of  iron,  without  any  appreciable 
difference  in  the  product,  the  larger  charges  using  a  little 
less  fuel  proportionately.  The  ratio  of  fuel  should  be 
about  10  pounds  of  iron  to  1  pound  of  coke,  or  in  bulk, 
1  to  8  ;  in  a  72  inch  cupola,  this  would  give,  with  12  inches 
of  coke  and  15  inches  of  iron,  700  pounds  of  coke  and 
7000  pounds  of  iron,  which  we  have  found  a  very  satis- 
factory charge.  We  have  never  found  a  case  where  a 
melting  ratio  was  secured  as  high  as  10  pounds  of  iron 
to  1  pound  of  coke  including  the  bed  coke.  Ratios  of 
12  and  Hi,  and  as  high  as  IS,  have  been  reported,  but  we 
have  found  that  when  the  actual  amount  of  coke  and 
iron  purchased  and  used  for  a  given  period  was  cheeked, 
the  ratio  was  nearer  8  to  1  than  10  to  1.  Efforts  to  obtain 
a  high  "  melting  ratio  "  have  been  known  to  result  in  the 
loss  of  the  greater  part  of  the  work,  the  loss  being  attributed 
to  high  sulphur  coke,  when  the  whole  trouble  was  due 
to  a  deficiency  of  coke. 

The  amount  of  the  first,  or  bed  charge  of  coke  and  iron 
will  depend  largely  on  the  height  of  the  tuyeres  above 
the  bottom,  and  this  in  turn  depends  on  the  extent  to 
which  the  cupola  hearth  is  to  be  used  as  a  reservoir  for 
the  molten  iron.  This  distance  varies  from  12  inches 
to  24  inches  or  even  more,  and  enough  coke  should  be 
used  to  bring  the  top  of  the  bed  coke  18  inches  to  48  inches 
or  more  above  the  tuyeres,  depending  on  the  cupola 
dimensions,  the  length  of  the  heat,  the  kind  of  iron  to  be 
melted,  and  class  of  castings  to  be  made.  We  have 
known,  for  example,  a  number  of  cupolas  with  !)0  inch 
shells  where  the  coke  bed  charges  were  brought  as  high 
as  (J6  to  70  inches  above  the  tuyeres,  these  cupolas  being 
operated    with    excellent    results. 

If  the  charges  of  iron  and  coke  arc  not  of  proper 
size,  or  in  propei'  proportion,  chemical  analysis 
will    at    once    disclose    the    condition,   cause  and  remedy. 

Therefore    one    of    the    principal    values    of    chemical 

analysis  hi  foundry  practice  is  to  ensure  proper  cupola 
conditions;  for  if  the  average  percentage  of  the  elements 
ill  the  mixture  as  charged  does  not  come  out  in  the 
product,,  the  analysis  will  show  just  what  and  where 
the  trouble  is.  It  is  possible  to  so  calculate  and  arrange 
the  cupola  charges  as  to  secure  exactly  the  chemical 
composition   desired   in   the  eastings. 

Cast  iron  consists  of  pure  iron  associated  with  silicon, 
manganese,  carbon,  sulphur  and  phosphorus.  The  first 
three  are  generally  beneficial  in  proper  proportions,  the 
hist     two,    except     in    special     cases,     harmful    and    to    be 

a  raided  as  far  as  possible.     When  extra  fluidity  is  required, 

without  extra  strength,  phosphorus  may  be  permitted 
up  to  I-5  per  cent.  ;  otherwise  it  is  usually  kept-  as  low 
as    possible.      Each    da.^s   of   castings   requires    quite    well 


defined  chemical  composition,  and  this  being  ascertained, 
it  is  simply  a  matter  of  selecting  such  irons  as  will  produce 
the  required  composition  at  lowest  cost. 

The  greatest  possibilities  of  saving  in  foundry  practice 
are  in  the  operation  of  cupolas  guided  by  chemical  analysis, 
and  the  fullest  possible  use  of  the  cheaper  irons,  including 
scrap,  as  offered  on  the  markets.  If  two  irons  have  the 
same  chemical  composition,  they  will  give  the  same 
product  in  the  same  cupola  und?r  the  same  conditions. 
There  is  no  "  bad  iron  "  for  the  cupola.  Every  iron 
can  be  used  in  some  quantity  in  any  cupola  mixture,  if 
properly  balanced  chemically  with  some  other  iron.  It 
is  altogether  a  matter  of  cost  and  chemical  composition, 
and  an  iron  which  of  itself  may  be  unsuitable  for  one 
class  of  castings,  may  be  exactly  suited  to  another  class. 
To  secure  proper  results,  however,  the  coke  and  pig 
iron  should  be  frequently  analysed,  and  the  average  com- 
position of  the  various  scrap  metals  determined.  It 
would  evidently  be  misleading,  and  quite  unnecessary, 
to  analyse  every  car  of  scrap.  Each  class  of  scrap  has 
its  own  particular  limits  of  variability  in  composition. 
Malleable  scrap  has  perhaps  the  widest  variation,  on 
account  of  the  different  systems  of  annealing,  but  this 
material  is  rarely  used  in  cupolas  at  over  10  per  cent, 
of  the  charge.  Steel  scrap  and  cast  iron  car  wheels 
have  perhaps  the  smallest  variations,  specifications  for 
these  materials  being  within  very  narrow  limits.  Loco- 
motive castings,  car  castings,  brake  shoes,  heavy 
machinery,  light  machinery,  stove  plate,  grate  bars,  etc., 
have  their  own  well  defined  limits  of  variability,  and  the 
expert  cupola  operator  can  use  these  in  quite  liberal  pro- 
portion and  still  keep  the  composition  of  his  castings 
very  close  to  the  calculated  percentages. 

The  practice  now  most  commonly  used  in  iron  foundries 
is  to  depend  altogether  on  results  obtained  by  previous 
experience  with  certain  brands  of  pig  iron,  supplemented 
by  grading  from  appearance  of  fractuie.  That  is,  a  very 
dark  soft  open-grained  iron  will  be  called  No.  1  ;  one 
more  grey  and  a  little  closer  grained  No.  2,  and  so  on, 
until  a  chilled  surface  appears,  which  would  be  No.  5, 
and  clear  white  iron  No.  6  or  7.  The  idea  in  brief  is  that 
the  fracture  indicates  the  percentage  of  silicon,  a  No.  1 
being  about  3  per  cent,  and  a  No.  7  about  5  per  cent. 
The  effect  of  silicon  is  to  retard  the  cooling  process,  thus 
permitting  more  of  the  carbon  to  change  from  the  com- 
bined to  the  graphitic  form,  the  result  being  a  darker,  softer 
and  more  open-grained  iron.  Iron  in  the  molten  state 
has  all  its  carbon  combined.  In  cooling,  a  portion  changes 
to  the-  graphitic  form,  the  proportion  thus  changed 
depending  largely  on  the  rapidity  of  the  cooling  process. 
The  presence  of  silicon  retards  this  process  and  increases 
the  proportion  of  graphitic  carbon,  producing  softer  iron 
up  to  the  point  where  the  silicon  begins  to  displace  carbon, 
when  exactly  the  reverse  effect  results.  From  3  to  3-25 
per  cent,   is  the  limit  of  silicon  allowable. 

Silicon  and  carbon  combine  to  reach  the  saturation 
point  in  east  iron,  the  excess  being  thrown  off  in  kish  or 
slag.  This  saturation  point  is  practically  from  15  to 
Mi  per  cent.  The  carbon  element  has,  however,  a  value 
equal  to  31  times  that  of  silicon,  so  that  if  the  carbon 
is  4-50  per  cent.,  there  can  be  little  or  no  silicon  present. 
The  maximum  proportion  in  which  these  elements  can 
exist  together  is  then  fixed  between  these  limits,  carbon 
being  the  element  to  be  displaced  when  excess  exists. 
For  example,  if  the  percentage  of  silicon  in  the  metal 
as  melted  in  the  cupola  is  3  per  cent,  and  the  carbon 
35  per  cent.,  we  have  3-5x  35  +  3  15-25  per  cent., 
which  is  about  the  saturation  point  beyond  which  the 
silicon  begins  to  displace  carbon  and  produce  hard  iron. 
The  presence  of  manganese  raises  the  saturation  point 
for  silicon  and  carbon  so  that  in  the  high  manganese 
alloys  we  may  get  carbon  up  to  (i  per  cent.  This  makes 
these     alloys     most     valuable     for     rc-carbonisine     in     the 

Bessemer  process. 

It  is  at  once  evident  therefore  that  the  character  of 
cast  iron  is  determined,  not  only  by  the  ratio  of  any  or 
all  of  the  other  elements  to  the  iron,  but  also  by  the 
ratio  of  these  elements  to  one  another.  This  must  be 
taken  into  account  and  properly  handled  in  working 
cupolas  by  analysis.  In  pig  iron  this  condition  is  largely 
accentuated    by   the   wide    variety   of   treatment.     If   the 
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p|g  beds  are  wot.  or  the  iron  oooled  With  water  when  \<r\ 
hot.  the  pip;  will  he  chilled  and  close  grained   at   fracture. 

A  No. 3  or  4  iron,  by  appearance,  may,  by  analysis,  prove 
to  l>o  a  Xo.  1.  If  the  iron  eoines  from  the  furnace  very 
hot  and  rapidly  into  dry  pig  beds,  it  may  show  a  No.  1 
fracture  ami  yet  analyse  Nos.  .">  or  6. 

Thomas  West,  in  his  latest  work  on  the  "  Metallurgy 
of  Cast  Iron."  gives  outs  illustrative  of  some  striking 
incidents  of  this  kind,  when  a  No.  ti  iron  by  fracture  analysed 
Xo.  1.  and  rice  verad.  In  one  ear  of  pig  iron  which  we 
checked  in  the  laboratory  the  silicon  was  only  0"6S  per 
cent.,  whilst  the  fracture  indicated  2-50  per  cent,  to  3  per- 
cent. Our  cupola  results  showed  that  the  fracture  was 
entirely  misleading,  and  if  the  iron  had  been  used  on 
this  basis,  bail  work  could  not  possibly  have  been  avoided. 
Hence  the  real  danger  in  relying  upon  fracture  for  the 
grading  of  pig  iron  is  apparent,  where  econom}'  and 
uniformity  of  product  are  desired,  these  being  the  most 
important  consideiations  in  cupola   practice. 

It  is  not  always  possible  to  select  strong,  uniform 
irons  by  fracture  only  and  thus  avoid  trouble,  foi  a  furnace 
cannot  always  make  the  same  grade  of  iron,  and  an 
apparently  weak  iron  may  give  most  excellent  results 
in  the  cupola.  No.  6  charcoal  pig  iron,  which  is  a  white 
brittle  iron,  may  be  mixed  with  a  10  per  cent,  ferrosilicon, 
which  is  also  a  white  brittle  iron,  and  an  80  per  cent, 
ferromanganese.  also  a  white  brittle  iron,  and  give  very 
strong,  soft,  grey  castings.  We  have  melted  in  an  ordinary 
cupola  a  mixture  containing  over  60  per  cent,  of  steel 
scrap,  the  balance  being  east  scrap  and  spiegel,  and 
secured  castings  which  were  clean,  smooth,  free  from 
blow  holes,  and  soft  enough  to  be  easily  drilled. 

Another  great  objection  to  using  only  selected  brands 
and  grades  of  pig  iron  is  that  the  foundry  man  must 
pay  a  premium  to  cover  the  loss  sustained  by  the  furnace 
on  their  so-called  lower  grades,  which  may  in  reality 
be  just  as  good  or  better  for  his  purpose  if  he  knew  the 
composition. 

We  have  already  referred  to  the  great  saving  possible 
in  mixture  costs  by  the  aid  of  chemical  analysis.  One 
example  may  be  mentioned  : — Canada  imports  yearly 
several  thousand  tons  of  Lake  Superior  charcoal  pig 
iron,  low  in  silicon,  white  fracture,  grading  No.  5  and 
Xo.  (i.  At  least  one-half  of  this  could  be  replaced  with 
steel  scrap  and  Canadian  pig  iron  at  a  saving  of  approxi- 
mately $15.00  per  ton,  in  addition  to  the  advantage 
of  using  Canadian  material  for  Canadian  products. 
Xo.  6  charcoal  pig  iron  and  steel  scrap,  although  apparently 
widely  different,  have  approximately  the  same  composition 
in  all  elements,  except  carbon,  and  as  neither  iron  can 
be  used  much  above  10  per  cent,  in  any  ordinary  cupola 
mixture,  the  carbon  deficit  in  the  steel  can  easily 
be  balanced  by  [slightly  increasing  the  silicon  if 
necessary.  In  most  cases  when  it  is  desired  to  harden 
a  mixture,  steel  scrap  can  be  used  with  great  advantage 
and  economy. 

The  supposition  that  a  chilled  casting  when  remelted 
would  produce  a  harder  casting  than  would  result  from 
remelted  grey  iron  of  the  same  chemical  analysis,  has 
been  disproved  by  elaborate  tests,  both  experimentally 
and  in  general  practice.  A  chilled  casting  of  same 
chemical  composition  will  produce  a  slightly  softei  remelt 
on  account  of  the  slightly  higher  percentage  of  total 
carbon  caused  by  rapid  cooling.  It  is  not  very  long 
since  the  tyres  and  hubs  of  car  wheels  were  considered 
as  separate  materials  for  melting  on  account  of  one 
being  chilled  and  the  other  grey  iron.  If  the  iron  were 
remelted,  after  being  cast  in  chill  moulds,  harder  and 
closer  grained  castings  would  have  been  obtained,  not 
because  of  first  casting  in  chill  molds,  but  because  about 
20  |»er  cent,  of  the  silicon  would  be  lost  and  the  sulphur 
would  Increase  about  25  per  cent.  This  process  would 
cost  ]>erhaps  SI. 50  j>er  ton.  The  same  results  could  have 
been  obtained  by  adding  5  per  cent,  to  10  per  cent,  of 
steel  scrap  in  the  first  melting,  or,  if  no  special  strength 
were  required,  by  using  brake  shoes  or  other  low 
silicon  high  sulphur  scrap.  One  could  thus  save 
81.50  to  82.00  per  ton  over  the  first  mixture,  or  §3.50 
per  ton  in  all,  with  as  good  or  better  results.  Many 
other   instances  Fcould    be   cited. 

Our  method  of 'calculating  mixtures  for  cupolas,  before 


charging,  differs  slightly  from  various  other  methods, 
but  wo  have  found  it  most  satisfactory  for  our  use. 
This  consists  simply  in  extending  the  amount  in  pounds 
of  each  element,  according  to  the  given  analysis,  taking 
the  total  of  these,  and  thus  ascertaining  the  average 
net  analysis,  after  making  proper  allowance  for  loss 
in  melting  and  sulphur  taken  up  from  the  fuel.  To 
this  is  added  a  column  showing  cost  for  the  purpose 
of  comparison. 

In  some  cases  and  in  special  localities,  it  is  cheaper 
to  secure  the  proper  amount  of  manganese  by  using  an 
80  per  cent,  ferromanganese  either  in  the  cupola  or  ladles. 
This  is  entirely  a  question  of  cost  per  unit  of  manganese. 
Manganese  is  useful,  not  only  for  the  amount  retained 
in  the  casting,  but  also  for  its  desulphurizing  effect  on 
the  iron.  We  have  made  tests  with  two  bars  from  the 
same  50  lb.  ladle  of  iron,  one  bar  being  poured  from  the 
metal  as  melted,  the  other  after  treating  with  3  per  cent, 
of  ferromanganese.  The  first  bar  showed  sulphur  0T8  per 
cent.,  the  second  0*08  per  cent.,  manganese  being  increased 
from  0'6  per  cent,  to  2'88  per  cent.  This  metal  in  a  bar 
2  inches  square  was  close-grained,  tough,  and  quite  easily 
machined,  silicon  being  225  per  cent.  In  another  similar 
test,  sulphur  was  reduced  from  0T0  per  cent,  to  0"04  per  cent. 

High  silicon  alloys  are  also  now  being  made  electro- 
lytically  up  to  over  95  per  cent,  silicon.  Although  the 
pi  ice  of  this  material  is  very  high,  about  §200  per  ton, 
it  can  be  economically  used  with  good  results  when 
special  soft  castings  are  required  and  the  quantity  is 
not  sufficient  to  make  a  separate  cupola  mixture  possible. 
The  cost  per  unit  of  silicon  is  not  much  higher  than  in 
the  8  per  cent,  or  10  per  cent,  silicon  pig-  iron.  In  fact, 
if  the  foundry  man  knows  just  what  composition  he 
wants  his  castings  to  have,  there  is  now  no  reason  why 
he  should  not  get  it. 

The  so-called  "  iron  medicines "  of  the  foundry  are 
simply  mixtures  of  silicon,  manganese,  aluminium,  etc., 
and  these  mixed  with  fluorspar  constitute  most  of  the 
]  latent  fluxes. 

In  Canada,  tests  of  cast  iron  products  are  usually 
mechanical  only.  These  are  made  on  test  bars  for  trans- 
verse breaking  strength,  and  on  chilled  blocks  for  observa- 
tion of  depth  of  chill.  It  is  rare  that  any  chemical  analyses 
of  these  test  bars  or  the  castings  themselves  are  made. 
Test  bars  and  chilled  blocks  are  very  valuable  for  certain 
purposes,  particularly  to  check  the  cupola  operations 
within  a  few  minutes  after  the  metal  is  melted,  and  in 
some  cases  before  it  is  poured  into  moulds  ;  also  to  give 
daily  comparative  checks  on  cupola  results  of  any  given 
mixtures. 

There  has  been  much  controversy  over  the  size  and 
shape  of  test  bars.  They  should  be  uniform  from  day 
to  day  and  of  size  and  shape  most  representative  of  the 
class  of  work  made.  The  1-inch  square  bar  cast  horizontal, 
when  properly  handled,  gives  entirely  representative 
and  satisfactory  results.  When  the  same  bar  is  used 
for  drillings  for  analysis,  a  1 J  inch  to  If  inch  section  may 
be  used,  or  a  larger  block  cast  on  one  end  of  the  bar. 
For  castings  averaging  over  1  inch  in  thickness  a  1-inch 
bar  would  of  course  not  give  representative  results  as 
to  combined  and  graphitic  carbons.  When  using  a  bar 
with  area  greater  than  one  square  inch,  distance  between 
supports  may  be  increased  so  as  to  give  a  breaking 
modulus  equal  to  the  1  inch  area.  In  no  sense,  however, 
can  a  test  bar  cast  separately  fairly  represent  a  given 
casting.  Difference  in  temperature  when  poured,  size 
and  shape  of  casting,  condition  of  sand,  treatment  in 
cooling,  and  a  multitude  of  other  contingencies  may 
render  the  bar  and  the  casting  quite  different  in  the  form 
of  the  carbons  and  consequent  relative  strength.  In  this 
emergency  it  has  been  suggested  by  some  that  a  certain 
number  of  castings  be  tested  to  destruction,  as  in  cast 
iron  car  wheels.  This  is  manifestly  impossible  in  many 
and  very  important  cases.  Neither  the  purchaser  nor  the 
manufacturer  of  locomotive  cylinders  would  stand  the 
expense  of  testing  to  destruction  even  one  cylinder 
out  of  a  hundred,  and  even  if  such  test  were 
made,  it  would  not  represent  the  other  ninety-nine. 
The  best  method  would  seem  to  be  to  have  such  castings, 
and  in  fact  all  castings,  made  on  chemical  analysis,  and 
their  quality  checked  by  physical  tests,  when  practicable. 
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Estimated  Mixtures. 
Mixture  for  soft  cupola  grey  iron  castings. 


Brand. 

Pounds 

per 
charge. 

Per 

cent. 

Per  cent, 
silicon. 

Pounds 

of 
silicon. 

Per  cent, 
man- 
ganese. 

Pounds 
of  man- 
ganese. 

Per  cent, 
sulphur. 

Pounds 

of 
sulphur 

Per  cent. 
Phos- 
phorus. 

Pounds 
of  phos- 
phorus. 

Grade. 

(irade    Cost 
units.  100  1b. 

Total 
cost. 

•Special  scrap. . 
AB  pig  iron—  4 
XY  pig  iron — 1 
Cast  scrap  . . . 

500 
500 
500 
500 

25 
25 
25 
25 

2-15 
1-83 
2-40 
2-00 

10-75 

9-15 

12-00 

10-00 

0-57 
1-03 
0-66 
0-40 

2-85 
5-15 
3-30 
2-00 

0-08 
0-13 
0-04 
0-12 

0-40 
0-65 
0-20 
0-60 

0-10 
0-96 
0-   6 
1-00 

0-50 
4-80 
4-30 
5-00 

2 
4 
1 
3 

1000 

2000 

500 

1500 

0-77 
0-81 
1-00 
0-69 

3-85 
4-05 
5-00 
3-45 

Total  pounds 

2000 

100 

41-90 

13-30 

— 

1-85 

— 

14-60 

— 

5000 

0-818 

16-35 

Grosspercentage 

- 

2-09 

- 

0-66 

- 

0-09 

— 

— 

- 

- 

- 

- 

- 

Loss  by  oxida- 

20 

0-42 

25% 

0-16 

From  c 

oke  0-03 

_ 

— 

— 

— 

— 

— 

— 

Net  percentage 

— 

— 

1-67 

0-50 

— 

0-12 

— 

0-13 

— 

2-50 

— 

The  manner  of  taking  samples  and  drillings  for  analysis 
is  of  great  importance.  These  should  be  taken  so  as  to 
give  a  fair  average  sample,  and  special  care  used  to  get 
drillings  free  from  dirt,  sand,  scale,  or  rust.  Eight  to  12 
pigs  should  be  selected,  and  at  least  two  holes  bored  in 
each  pig,  an  equal  amount  taken  from  each  boring  and 
intimately  mixed.  In  taking  drillings  for  analysis  of 
castings,  the  drill  ngs  should  fairly  represent  the  metal 
from  the  surface  to  the  centre  of  a  cross  section.  The 
ratio  of  combined  to  graphitic  carbon  will  be  greatest 
at  the  surface,  decreasing  rapidly  toward  the  centre. 
A  knowledge  of  the  ratio  of  combined  to  graphit:c  carbon, 
while  of  no  value  in  pig  iron  analysis,  is  of  great  importance 
in  the  casting,  as  it  largely  determines  the  strength, 
softness,  casting  temperatures,  and  treatment  in  cooling. 

One  piece  of  coke  or  a  handful  of  dust  from  a  cai  load 
will  not  give  a  representative  analysis  of  coke  ;  25  or  30 
large  pieces  should  be  selected,  and  a  small  piece  broken 
from  each,  these  crushed  and  quarteied  down  for  final 
sample  for  analysis.  One  piece  would  manifestly  not  be 
representative,  and  if  a  sample  is  taken  from  the  breeze, 
the  sulphur  may  be  very  much  higher  than  the  average 
of  the  lot.  Limestone,  sand,  flour,  facings,  clay,  &c., 
should  all  be  frequently  checked.  We  have  had  samples 
of  limestone  which  showed  20  per  cent,  in  silica,  and 
as  the  principal  value  of  limestone  is  to  flux  off  the  silica, 
the  low  value  of  such  limestone  for  cupola  purposes  is 
readily  apparent.  Many  of  the  so-called  facings  leads 
are  wholly  or  in  part  composed  of  very  cheap  materials, 
and  while  they  may  do  the  work  satisfactorily,  considerable 
variation  in  price  would  be  apparent  if  these  materials 
were  bought  on  analysis.  Many  of  the  so-called  graphites 
arc  simply  carbonaceous  shales  and  not  graphites  at  all. 
While  these  shales  arc  suitable  facings  for  many  classes 
of  work,  they  should  not  be  purchased  as  graphite. 
Chemical  analysis  will  prevent  the  substitution  of  shale 
for  graphite. 

In  short  it  is  not  necessary  for  the  foundryman  to  do 
any  guessing  as  to  the  composition  of  any  of  his  materials 
or  the  results  to  be  secured.  T5y  proper  use  of  the  chemical 
laboratory,  complete  and  definite  information  can  be 
quickly  obtained  as  to  the  composition  of  all  raw  materials 
and  finished  products.  He  may  know  the  exact  relative 
value  of  all  materials  purchased  as  well  as  the  quality  of 
his  product,  and  of  this  he  may  be  assured  even  before  tho 
metal  is  melted. 

Meeting  held  at   Montreal  on    Friday,    March  27,    1908. 

MB.    Mll/I'ON     I,.     IIKItSKY    IN    TUB    CHAIR. 

THK  CHEMIST  IX  THE  MODERN  MEAT  PACKING 
HOUSE. 

J1Y    J.    T.    DONAI.Ii. 

The  author  describes  the  canning  of  meat,  the  manu- 
facture of  beef  extracts,  the  treatment  of  beef  fat  for  the 
production  of  oleo-margarine  and  lard  compounds,  the' 
working  up  of  the  tankage,  and  the  preparation  <>f  rennet* 
pepsin,  adrenalin,  and  other  pharmaceutical  substances 
in  meat-packing  houses. 


London  Section. 

Meeting  held  at  Burlington  House  on  Monday,  May  4th,  1908. 

DR.    J.    LEWKOWITSCH   IN   THE   CHAIR. 

ON  SOME   SIMPLE   AND   MIXED   ESTERS   OF 
CELLULOSE. 

The  Alkaline  Decomposition  of  Nitro  Derivatives 
of   Cellulose   and   other   Carbohydrates. 

by  e.  berl,  ph.d..  and  watson  smith,  jun.,  ph.d. 

In  the  Berichle  for  1907*  is  to  be  found  a  short  account 
of  some  new  esters  of  cellulose  prepared  by  us.  We 
now  propose  to  give  a  more  detailed  account  of  these 
esters,  and  to  furnish  the  results  of  an  investigation 
on  the  decomposition  of  nitroderivatives  of  cellulose, 
starch,  laevulose  and   glucose. 

The  first  part  of  this  work  was  undertaken  with  the 
intention  of  finally  clearing  up  the  important  question 
as  to  the  number  of  free  hydroxyl  groups  in  the  cellulose 
molecule  which  are  capable  of  substitution  by  acid 
radicles,  and  as  a  result  it  was  found  impossible  to 
introduce  more  than  12  substituted  groups  into  the 
cellulose  molecule  of  C24H40O20.  This  result  agrees 
with  that  arrived  at  by  (3st  (Z.  angew.  Chem.,  1900,  19, 
992  ;  this  J.,  1906,  606)  as  also  by  Green  and  Perkin 
(J.  Chem.  Soc,  1906,  89..  811  ;    this  J.,  1906,  652). 

Even  the  dodecanitrocellulose,  containing  theoretically 
14-16  per  cent,  of  nitrogen,  has  not  yet  been  obtained 
in  the  pure  state  owing  to  its  instability.  The  highest 
nitro  product  prepared  so  far,  contains  13-92  per  cent, 
of  nitrogen,  and  probably  consists  of  a  mixture  of  endeca- 
and  dodeca-nitrocelluloses.  Berl  and  Klaye  (Z.  ges. 
Schiess  u.  Sprengstoffw.,  1907,  2,  403 ;  this  J.,  1907. 
1157)  consider  the  nitration  process  as  a  revers'ble 
reaction  : 

CsaH^Ojso  +  »HNO3;£C2.1H,j0.I1O20.n(ONO2)ll  +  »HaO 
and  show  that,  after  a  certain  maximum  substitution 
is  attained,  the  sulphuric  acid  of  the  nitrating  mixture 
acts  as  a  hydrolysing  agent.  Eoitsema  (Z.  angew.  Chem., 
L898,  173 ;  this  J.,  1898,  374)  has  obtained  a  product, 
containing  13-9  per  cent,  nitrogen  by  nitrating  with 
pure  crystallised  anhydrous  nitric-  acid.  Here  again 
the   water  liberated   tends   t<>  reverse   the  reaction.      As   is 

well  known,  the  use  of  excess  of  sulphuric  acid  in 
a  nitrating  mixture  results  in  the  breakdown  of  the 
cellulose  structure.  Partly  for  this  reason,  then,  we  were 
led  to  investigate  the  action  on  cellulose  of  a  mixture 
of  acetic  acid  (anhydride)  and  nitric  acid  according 
to    jeveral   different    met  hods.     Three    possibilities   were 

open  as  a  result  of  (his  combined  action  on  cellulose, 
viz.,  either  to  obtain  pure  nitro  products  or  pure  acetyl 
derivatives,  or  else  to  obtain  mixed  esters  containing 
both    acid     radicles.        All      three    results    were,     in      fact, 

arrived  at. 

Action   of  antic  anhydride   anil   nitric  acid  on   ci//u/osc. 

Method    l.     Carefully    dried     pure    ootton-wool    was 


♦  Ber.,  1007,  003;  (this  J.,  1007,  878). 
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treated  with  10  times  its  weight  of  an  acid  mixture 
containing  varying  proportions  of  aeetie  anhydride 
and  nitric  acid  (sp,  gr.  1-4S).  About  0-5  0.0.  of  concent  rated 
sulphuric  acid  was  added  to  act  as  a  catalyser.  The 
product  remained  undissolved  in  the  acid  mixture,  and 
after  48  hours  standing  at  the  ordinary  temperature, 
was  separated  from  the  acid  on  a  porcelain  suction- 
tilter  and  washed  in  running  cold  water  until  free  from 
all     traces    of     acid.      Table    I.    gives     the    analyses    and 


compound  was  prepared  according  to  the  author's  methods 
by  carefully  mixing  15  grms.  of  nitric  acid  anhydride 
with  20  grms.  of  acetic  anhydride.  It  was  found  that 
by  treating  1  grin,  of  cotton  with  it  for  24  hours  at  the 
ordinary  temperature,  a  nitrocellulose  resulted,  containing 
13-34  per  cent,  of  nitrogen,  which  remained  insoluble 
in  concentrated  sulphuric  acid  until  after  2  days'  standing. 
It  was  found  that  nitrocelluloses  prepared  by  the 
action  of  a  mixture  of  acetic  anhydride  and  nitric  acid 


Table  I. 
Action    of    acetic    anhydride  and  nitric  acid  with  a  trace   of  cone,  sulphuric  acid  on  cellulose. 


Acid  mixture. 


Nitrogen 
per  cent, 
(nitrometer). 


Acetic 
acid. 


Calculated  for. 


Polarisator 
microscope. 


Solubility. 


I.          50  grms.  acetic  anhydride 
10  grms.  nitric  acid 

1 
12-58                  — 

! 

Ca^aoO^lNOjt.o- 
12-78  per  cent.  N. 

Structure   well 

preserved. 
Steel  blue  colours. 

In  cone.  H2SO4, 
difficultly  soluble  ; 
also  in  chloroform. 

II.          40  grms.  acetic  anhydride 
20  grms.  nitric  acid   

1 

0-56                 — 

[•Unchanged  cellulose. 

1 

III.          30  grms.  acetic  anhydride              n  „„ 
30  grms.  nitric  acid 

1 

properties  of  the  products  obtained.  The  results  are 
interesting  as  showing  that  acetic  anhydride  may  be  used 
in  place  of  sulphuric  acid  as  a  dehydrating  agent  to 
prepare    highly    nitrated    cellulose    nitrates. 

Method  2. — By  treating  cellulose  with  a  mixture  of 
acetic  anhydride  and  nitric  acid  without  the  addition 
of  concentrated  sulphuric  acid,  it  was  found  that 
nitrocelluloses  could  be  produced  containing  a  high 
percentage  of  nitrogen.  Mixtures  containing  varying 
proportions  of  acetic  anhydride,  glacial  acetic  acid, 
and  nitric  acid  (sp.  gr.  1-48),  as  seen  in  Table  II.,  were 
found  to  act  purely  as  nitrating  agents  on  the  cellulose. 
A  very  marked  advantage  of  this  acid  mixture  over 
the   ordinary  nitrating   mixture   of   sulphuric  and  nitric 


were  somewhat  more  explosive  than  those  prepared 
with  ordinary  nitrating  mixture,  although  both  products 
may  contain  the  same  percentage  of  nitrogen. 

Action  of  nitrating  mixture  (containing  sulphuric  acid 
and  nitric  acid)  with  acetic  anhydride  on  cellulose. 

Method  3. — It  was  necessary  to  use  great  caution 
in  mixing  the  acetic  anhydride  with  the  mixture  of 
nitric  and  sulphuric  acids  ;  for,  unless  well  cooled  and 
stirred  in  slowly,  the  liquid  will  suddenly  froth  up  with 
explosive  violence,  liberating  volumes  of  oxides  of 
nitrogen,  and,  according  to  Pictet,  tetranitro methane. 
The   decomposition    is    probably   an    autocatalytic     one. 

As  will  be  seen  from  Table  III.  mixed  esters,  containing 
nitro   and   acetyl   groups,  were   obtained   by   the   action 


Table  II. 
Action  of  acetic  anhydride  (A)   +glacial  acetic  acid  (E)  +nitric  acid  (S)  on  cellulose. 


Time 
of 

reaction. 


Acid  mixture. 


Nitrogen 

per  cent. 

(nitrometer). 


Acetic 
acid. 


Calculated  for. 


Polarisation 
microscope. 


Solubility. 


24 


24 


HOUT3. 

24 


24 


24 


40  grms.     A ~» 

40  grms.     E J- 

60  grms.     S    ) 


40  grms. 
40  grms. 
40  grms. 

40  grms. 
40  grms. 
30  grms. 

45  grms. 
45  grms. 
20  grms. 


45  grms.  A 
45  grms.  E 
15  grms.     S 


1-55 


12-97 


13-69 


13-13 


Unchanged 


C24H3oOxo(N03)io 
12-78  per  cent,  N. 

C24H29O10(NO3)n 
13-50  per  cent.  N. 

<'24H29O10CSO3)xl 
13-50  per  cent.  N. 


cellulose. 


Steel  blue   cofours ;    With      difficulty 


fibres  coarse. 


Steel  blue  colours  ; 
fibres  coarse. 


Steel  blue  colours  ; 
fibres  coarse. 


soluble  in  alcohol- 
ether. 

With     difficulty 
soluble  in  alcohol- 
ether. 

With     difficulty 
soluble  in  alcohol- 
ether. 


acids,  is  that  the  dehydrating  agent  (acetic  anhydride) 
may  be  used  in  almost  any  excess  without  any 
accompanying    breakdown    of    the    cellulose    molecule. 

It  is  interesting  to  note  that  the  acid  mixture,  D, 
corresponds  in  chemical  composition  and  boiling  point 
exactly  with  A.  Pictet  and  P.  Genequand's  acetyl 
orthonitric  acid  (CH3COO)2N(OH)3  (Ber.,  1902,  35, 
2526;  this  J.,  1902,  1250).  The  liquid  distilled 
quantitatively  between   125°  and  130°  C. 

In  1907,  Pictet  and  Khotinsky  (Ber.,  40,  lib.'})  described 
the   preparation   of   acetyl   nitrate,    CHsC'OON02.      This 


of  this  acid  mixture  on  cotton.  It  is  interesting  to 
note  with  what  suddenness  the  acid  mixture  loses  its 
power  to  affect  the  cellulose  on  varying  the  relative 
proportions  of  the  constituents  contained  in  that  mixture. 
In  each  case  the  cotton  wool  used,  was  treated  for  24 
hours  with  10  times  its  weight  of  the  acid  mixture,  in 
which  it  remained  undissolved.  Both  products  a  and  b 
were  somewhat  unstable  and  on  standing  for  several 
days  smelt  perceptibly,  although  previously  thoroughly 
well  washed.  The  sweetish  smell  developed  on  standing 
some  time,   is  characteristic  of  these  mixed  esters.  - 
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Analysis  of  the  acetyl  nitrocelluloses. — To  determine 
acetic  acid  in  presence  of  nitric  acid  in  these  cellulose 
esters,  the  product  was  first  dried  over  phosphorus- 
pentoxide  in  a  vacuum  exsiccator,  heated  inside  by 
small  glow  lamps  to  about  40°  ('.  The  nitrogen  was 
determined  as  usual  in  the  Lunge  nitrometer.  In  order 
to  determine  the  total  acid,  the  cellulose  ester  is  dissolved 
in  concentrated  sulphuric  acid,  and  the  clear  solution 
introduced  through  the  funnel  into  the  Mask  constructed 
for  the  purpose  (see  Ber.,  1907,  40,  905).  After  washing 
the  funnel  down  with  dilute  sulphuric  acid  and  finally 
with  water,  the  flask  was  connected  to  the  condenser  with 
a  Ludwig's  platinum  connection.  An  ordinary  rubber 
connection  was  found  to  vitiate  the  analysis  results  by 
about  I  per  cent.  The  contents  of  the  flask  are  steam 
distilled  into  a  suitable  receiver  containing  a  known 
quantity  of  standard  sodium  hydroxide  solution.  The 
acetic  acid  is  calculated  as  difference  between  the 
nitrometric   determination   and   the  total  acid  found. 

Trial  analyses: — Collodion  cotton  with  11-07  per  cent. 
of  nitrogen  was  dissolved  in  6  c.c.  concentrated  sulphuric 
acid  and  the  clear  solution  then  run  into  the  flask,  diluted 
with  freshly  distilled  water,  and  the  contents  steam 
distilled  for  3'  hours  into  the  standard  sodium  hydroxide 
solution,  using  phenol  phthalein  as  indicator.  Results 
were  :  — (a).  Using  the  platinum  tube  connection, 
11-39  per  cent.;  (b).  Using  ordinary  rubber  connection. 
10-13  per  cent,  of  nitrogen.  The  results  of  the  distillation 
are  usually  slightly  high,  owing  to  small  quantities  of 
such  decomposition  products  as  formic  acid,  carbonic 
acid,  etc.,  distilling  over  into  the  receiver. 


J.,  1907,  273).  Without  knowing  previously  that 
Messrs.  Cross,  Bevan  and  Briggs  (Ber.,  1905,  38,  3532) 
had  published  an  account  of  a  similar  investigation,  in 
which  they  described  a  cellulose  ester  containing  nitro, 
acetyl,  and  sulphuric  acid  residues,  the  action  of  a  mixture 
of  sulphuric  acid  and  acetic  anhydride  was  tried  on 
nitrocellulose.  In  this  manner  pure  acetylnitrocelluloses 
were  obtained,  which  possessed  the  almost  unchanged 
structure  of  the  original  nitrocellulose,  and  contained 
no  sulphuric  acid. 

On  dissolving  nitrocellulose  in  acetic  anhydride,  and 
after  several  hours'  standing,  stirring  the  clear  syrupy 
liquid  into  water,  the  nitro  body  is  precipitated  almost 
unchanged.  On  the  other  hand,  if  a  few  drops  of 
concentrated  sulphuric  acid  are  added,  a  reaction  is  set 
up  with  sudden  evolution  of  heat,  which  may  become 
so  violent  that  the  liquid  boils  up  and  total  destruction 
of  the  cellulose  compound  in  solution,  takes  place.  The 
temperature  must  therefore  be  kept  low.  After  a  short 
time  has  elapsed  the  clear  slightly  yellow  liquid  is  poured 
into  a  large  excess  of  cold  water,  and  the  resulting  white 
precipitate  well  washed  from  all  traces  of  free  acid.  By 
varying  the  time  of  reaction,  products  were  obtained 
which  varied  somewhat  largely  in  composition.  The 
solutions  in  chloroform  and  ether-alcohol  of  these  nitro- 
acetyl  celluloses,  give  somewhat  powdery  residues  on 
evaporating,  whereas  the  solutions  in  acetic  ester  and 
in  acetone  give  very  tough  transparent  films.  Although 
these  esters  contain  from  3  to  4  per  cent,  of  nitrogen, 
they  are  not  appreciably  more  inflammable  than  pure 
cellulose    acetates,    so    that    they  present  characteristics 


Table  III. 
Action  of  acetic  anhydride,  sulphuric  acid  and  nitric  acid  on  cellulose. 


Time 
of            Acid  mixture, 
reaction. 

Nitrogen 

per  cent. 

(nitrometer). 

Acetic 

acid 

per  cent. 

Calculated  for. 

Polarisation 
microscope. 

Solubility. 

A 

24 

32  grms.     X  . . 
8  grms.     Y  . . 

11-16  N. 

6-78 
CH3COOH 

a.  C24H3oOlo(N03)90COCH3 
11-5  per  cent.  N  ;   5-47  per  cent. 
CH3COOH. 

Fibres  well  pre- 
served. 

Faint  steel  blue 
colour. 

In  chloroform  with 
difficulty  soluble. 

In  cone.  H0SO4 
readily  soluble. 

B 

24 

24  grms.     X  . . 
16  grms.     Y  . . 

8-91  N. 

13-49          6.  C24H8lOii(N03)7(OCOCH8)s 
CH-,COOH        9-0  per  cent,  N  ;    11-47  per 
cent.  CH3COOH. 

Fibres  broken  ; 
faint  interference 
colours.  Some 
fibres  still  show 
steel  blue  colour. 

C 

24 

20  grms.     X  . . 
20  grms.     Y  . . 

— 

Unchanged  cellulose. 

X  =  40-66  per  cent,  H2S04  +  43-85  per  cent.  HN03  +  15-49  per  cent.  H20. 
Y  =  Acetic  anhydride. 


Action  of  acetic  anhydride  and  sulphuric  acid  on 
nitrocellulose. 

Method  4. — The  results  of  this  investigation  have 
already   partly  appeared   in   the    Ber.,    1907.   40.  903  (this 


which  may  make  them  of  technical  importance.  It 
was  found  impossible  to  displace  all  the  nitrogen  of  the 
nitrocellulose  with  acetyl  groups  unless  a  large  excess 
of  sulphuric   acid    was   used,    which   resulted   at   the  same 


Tahi.k  IV. 
Action  of  acetic  anhydride  +  2  c.c.  cone  sulphuric  acid  on  nitrocellulose. 


C.C.   A75  NaOH 

C.c.  Njb  NaOH 

Solubility,  ete.S   , 

Time  of 

Nitrogen                  for 

for 

CH3COOH 

(  Bloviated  for. 

Polarisation 

reaction 

pei  <cnt    UNO,  fCH8COOH. 

CHsCOOH. 

per  cent. 

microscope. 

Hours. 

1 

4-19 

43-97 

29-02 

34-84 

.  ,,11  ilOi1(Nq,),(OCOCH»>« 

N      1*08%  .    cil  ;,<•<>< HI      34*79% 

In  acetoacetlo  ester 
and  acetone  easily 
soluble  ;  in  chloroform 
and  alcohol-ether  less 
soluble. 

1        • 

3-97 

41-73 

27-.17 

33-10 

~ 

iii  polarisation  micro- 
scope iridescent  colours 

2 

4-54 

60-28 

84*08 

40*88 

D,4Ht,0,(N04)4(0C00H,)l 
\      1*81%;    (II, mull      11*24% 

- 

4 

4-86 

51*04 

84*80 

41*22 

— 



12 

2-64 

40-19 

89*77 

17-7  1 

(  ,,M...,(i:,i\<>  .1  ,(OCO0B  ,), 

\      1*61%      OH  iCOOB      Mf*89% 
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time  in  a  disintegration  of  the  whole  cellulose  molecule 
so  that  only  colloidal,  ill  defined  products  could  be 
obtained  on  pouring  the  product  of  the  reaction  into 
a  strong  solution  of  common  salt. 

The  action  of  glacial  acetic  acid  on  nitrocellulose  in 
presence  of  a  small  quantity  of  concentrated  sulphuric 
acid  was  found  to  he  very  slow.  After  1  to  2  hours,  the 
nitrocellulose  remained  practically  unchanged  except 
for  being  slightly  more  soluble  in  the  usual  solvents 
such  as  acetone,  ether-alcohol,  etc.  On  standing  for 
4S  hours,  however,  the  clear  liquid  became  less  viscous 
and  on  pouring  into  water,  yielded  a  small  quantity  of 
a  white  tloeculent  precipitate,  easily  soluble  in  the  solvents 
for  acetyl  celluloses,  and  containing  no  nitrogen.  It  is 
to  lie  expected  that  by  controlling  more  accurately 
the  time  of  the  reaction,  pure  acetyl  celluloses  may  be 
prepared  in  this  manner. 

Action  of  phtnylhydrazinc  on  acetylnitrocellulose. — 
The  acetyl  nitrocellulose  was  dissolved  in  strong  acetic 
acid,  and  a  slight  excess  of  phenylhydrazine  added.  The 
clear  liquid  was  heated  for  some  time  on  the  water  bath, 
and  then  poured  slowly  into  dilute  acetic  acid,  with 
constant  stirring.  A  light  yellow  fibrous  product  was 
obtained  which  was  purified  by  redissolving  in  acetic 
acid,  precipitating  with  a  large  volume  of  water  and 
then  thoroughly  washing  with  water.  The  compound 
was  dissolved  in  acetone,  precipitated  with  water  and 
thoroughly  washed  with  dilute  alcohol,  yielding  a  light 
yellow  mass,  composed  of  fine  fibres  and  easily  soluble 
in  chloroform,  acetone  and  acetoaceticester,  from  which 
latter  solvent  especially,  tough  light-yellow  opaque 
films  could  be  prepared.  Analysis  yielded  the  following 
formula  : — 

C24H2307(N03)4(CH3COO)sN2H.CeH5.* 

The  alkaline  decomposition  of  nitro  derivatives  of  cellulose, 
starch,  glucose  and  Iceimlose. — In  "  Researches  on 
Cellulose,"  1895—1900,  p.  77—91,  Cross  and  Bevan 
summarise  the  work  done  by  Brown  and  Morris  and  by 
Fenton  and  Gosling  and  others,  in  the  following  geneial 
conclusions,  namely : — The  various  forms  of  cellulose 
contain  one  or  more  groups  or  nuclei  identical  with 
that  contained  in  laevulose  and  which  are  of  ketonic 
character ;  also  that  similar  groupings  are  contained 
in  starches  and  dextrins,  but  that  the  proportion  of 
such  groupings  represents  a  relatively  small  part  of 
the  whole  structure. 

These  conclusions  are  confirmed  by  us  in  the  present 
researches  for  we  are  able  to  show  that  by  the  action 
of  alcoholic  caustic  soda  on  the  nitro  derivatives  of 
laevulose  and  of  cellulose,  products  are  obtained  which 
give  one  and  the  same  osazone,  melting  at  145 — 146°  C. 
We  have  also  confirmed  the  fact  that  cellulose  contains  a 
glucose  residue,  in  having  found  that  the  nitro  derivatives 
of  both  cellulose  and  of  glucose  yield  by  the  same  treat- 
ment, relatively  large  quantities  of  oxypyruvic  acid. 

It  is  also  shown  by  us  that  starch  contains  similar 
groupings  as  those  contained  in  cellulose,  by  the  prepara- 
tion from  starch  nitrates  of  a  product  which  resembles 
very  closely  oxypyruvic  acid,  in  properties  and  chemical 
constitution. 

Action  of  alcoholic  caustic  soda  on  nitrocellulose. — 
Will  succeeded  (1891)  in  isolating  oxypyruvic  acid  as  a 
definite  decomposition  product  of  cellulose,  and  found 
that  the  acid  possessed  optically  active  properties.  This 
property  of  the  acid  was  supposed  by  Will  to  point  to 
presence  of  an  asymmetric  carbon  atom,  although  at 
the  same  time  the  properties  of  the  acid  suggested  the 
ketonic  formula  which  contains  no  asymmetric  carbon 
atom.  In  order  to  clear  up  this  discrepancy  and  if 
possible  to  throw  some  more  light  on  the  constitution 
of  the  cellulose  molecule,  the  action  of  alcoholic  caustic 
soda  on  nitrocellulose  was  more  fully  investigated. 
Nitrocellulose  was  placed  in  portions  of  5  grms.  at  a  time 
in  alcoholic  caustic  soda,  the  liquid  being  continually 
stirred  in  a  large  porcelain  basin.  Especial  care  must 
be  taken  to  keep  the  temperature  below  30°  C.  ;  if  necessary, 
by  placing  the  basin  in   powdered  ice.     In  a  very  few 

•Nitrogen  (nitrometer)  4-56  per  cent.;  (Dumas),  6-22  per  cent.  ; 
Calculated  for  total  nitrogen,  6-tiJ  per  cent.;  nitrogen  a«  nitro 
radical  4  46  per  cent,  of  nitrogen. 


minutes  a  tloeculent  precipitate  separated  from  the  pulpy 
liquid,  accompanied  by  a  sudden  rise  of  temperature. 
This  precipitate  very  soon  changes  from  light-red  to 
dark-brown,  and  settles  to  the  bottom  of  the  basin  as  a 
sticky  semi-solid  mass.  After  10  minutes  more,  fclw 
mother  liquid  is  poured  off  and  the  precipitated  mass 
washed  with  a  little  absolute  alcohol,  and  then  dissolved 
in  water.  The  aqueous  solution  is  at  once  acidulated 
with  acetic  acid.  This  takes  place  with  evolution  of  a 
mixture  of  gases  such  as  oxides  of  nitrogen,  prussic  acid, 
carbonic  acid,  etc. ;  and  at  the  same  time  the  deep 
red-brown  solution  becomes  almost  colourless.  On 
aeidulation,  a  light  yellow  sticky  scum  settles  out  on  the 
surface  of  the  solution  and  becomes  hard  and  granular 
on  washing  it  in  cold  water.  Analysis  proves  this  body 
to  be  a  low  nitrated  cellulose  nitrate,  namely  the  tetra- 
nitrocellulose. The  acidulated  aqueous  solution  wa* 
filtered,  concentrated  and  then  lead  acetate  solution 
added.  Care  must  be  taken  not  to  add  excess,  as  tho 
lead  salt  of  oxypyruvic  acid  is  soluble  in  lead  acetate. 
The  light  yellow  precipitate  of  this  salt  was  treated  then 
with  hydrogen  sulphide,  and  the  filtrate  from  lead  sulphide 
concentrated  and  decolorised  by  heating  with  animal 
charcoal  on  the  water  bath.  The  precipitation  of  tho 
lead  salt  was  repeated  generally  twice,  the  almost 
colourless  acid  solution  thus  obtained,  consisting  chiefly 
of  oxypyruvic  acid.  The  yield  amounts  to  seldom 
more  than  7  to  8  per  cent. 

The  tetranitrocellulose  probably  forms  an  intermediate 
stage  in  the  breakdown  of  the  cellulose  molecule  by 
the  alkali,  whilst  the  final  products  of  the  decomposition 
were  found  to  consist  chiefly  of  oxalic  and  formic  acids. 
The  tetranitrocellulose  was  purified  by  dissolving  it  in 
hot  alcohol  and  precipitating  it  with  water.  Thi* 
operation  was  repeated,  when  the  dried  substance  was 
obtained  as  an  amorphous  white  powder,  easily  soluble  in 
alcohol,  acetone  and  strong  acetic  acid.  It  burned 
with  a  faint  puff.  By  warming  a  portion  of  the  body 
with  two  drops  of  benzene  and  1  c.c.  sulphuric  acid 
the  characteristic  odour  of  nitrobenzene  was  perceptible, 
indicating  the  presence  of  nitric  acid  groups.  The 
analyses,  however,  show  that  the  nitrogen  in  tetranitro- 
cellulose is  not  all  present  in  the  form  of  nitric  acid. 

Nitrogen  (in  nitrometer),  5-35  per  cent.  Nitrogen 
(Dumas),  6-82  per  cent.  ;  carbon,  35-20  per  cent.  ;  and 
hydrogen,  3-70  per  cent.  Calculated  for  C24H36Ol6  (N03)4: 
34-74  per  cent,  carbon  ;  4-39  per  cent,  hydrogen  ;  6-76 
per  cent,  nitrogen. 

Action  of  acetic  anhydride  on  tetranilrocelhdose. — 
By  the  action  of  acetic  anhydride  with  the  addition 
of  a  few  drops  of  concentrated  sulphuric  acid,  a  white 
powdery  product  was  obtained,  easily  soluble  in  alcohol, 
acetone,  aceto-acetic  ester,  chloroform,  etc.,  and  which 
proved  on  analysis  to  be  a  mixture  of  endeca-acetyl- 
mononitrocellulose  C24H.,8O8(OC0CH3)11N03,  anddodeca- 
acetylcellulose,  C.^H^OjOCOCH.,)!,. 

Action  of  phenylhydrazine  on  tetranitrocellulose. — 
This  nitrocellulose  is  still  further  characterised  by  forming 
with  phenylhydrazine,  according  to  the  method  used 
in  the  case  of  nitroacetylcelluloses,  already  described, 
a  compound  answering  to  the  following  formula, 
C2iH36015(N03)4N2HC6Hj,  which  gave  tough,  orange 
yellow  films,  from  aceto-acetic  ester  solutions.  (Carbon, 
39-66  per  cent.  :  hydrogen,  4-84  per  cent.  ;  nitrogen, 
9-52  per  cent:  calculated,  carbon,  39-22;  hydrogen,  4-58; 
nitrogen,  9- 15  per  cent.) 

Properties  of  the  oxypyruvic  acid. — It  was  found 
difficult  to  obtain  the  oxypyruvic  acid  in  a  perfectly  pure 
solid  state.  On  incineration  small  quantities  of  ash  were 
always  found.  The  solid  substance,  which  was  obtained 
as  a  light  brown  powder  by  precipitating  the  concentrated 
syrupy  solution  with  absolute  alcohol,  was  very  hygro- 
scopic and  on  exposure  to  the  air,  soon  liquefied  by 
absorption  of  moisture.  The  acid  had  to  be  characterised 
therefore  by  the  preparation  of  derivatives  : — 

The  anilide  of  oxypyruvic  acid. — The  solution  of  the 
acid  was  evaporated  down  to  a  syrupy  consistency  and 
whilst  still  warm,  aniline  was  added  in  slight  excess. 
The  liquid  on  well  stirring,  set  almost  at  once  to  a  deep 
red  crystalline  mass  with  evolution  of  heat.  The  sub- 
stance   was    dried,    washed    with    absolute    alcohol,    re- 
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crystallised  from  water,  and  finally  from  alcohol,  by 
which  means  it  was  obtained  in  white  transparent  needles, 
melting  at  178°  C.  The  solution  of  the  crystals  in  water 
was  acid  to  litmus  and  optically  inactive.  It  may  be 
concluded  therefore  that  the  optical  activity  of  the 
acid  itself  is  probably  caused  by  impurities. 

The  analyses  suggest  the  following  formula  for  the 
compound,  HO.CH.,C(:N.C,,H:)(,IH)H.  (Carbon,  00-07 
per  cent.;  hydrogen,  5-26  per  cent.;  nitrogen,  990,  9-91 
per  cent.:  calculated,  carbon,  60-30  per  cent.  ;  hydrogen, 
5-08  per  cent.;    nitrogen,  782  per  cent.) 

Oxypyruvic  acid  is  characterised  particularly  by  its 
ready  susceptibility  to  oxidation  and  fermentation. 
This  is  quite  in  accordance  with  Werner's  theory  that 
substances,  which  contain  a  number  of  carbon  atoms 
divisible  by  3,  are  always  more  readily  fermented  and 
oxidised.  Under  the  action  of  the  Penicilliutn  Glaucum 
ferment,  the  optical  activity,  acidity  and  reducing 
action  on  Fehling's  solution  almost  totally  disappears 
within  a  few  weeks.  From  the  fermented  liquid  it  was 
found  impossible  to  prepare  the  anilide  compound  on 
addition  of  aniline. 

Action  of  phcnylhydrazine  on  oxypyruvic  acid. — The 
osazone  of  oxypyruvic  acid  was  prepared  according  to 
the  usual  method,  and  well  purified  by  solution  in  sodium 
carbonate  solution  and  reprecipitation  with  acid.  By 
recrystallising  several  times  from  benzene,  two  fractions 
were  obtained,  one  melting  at  145 — 146°  C.  and  the  other 
at  215—216°  C.  The  fraction  melting  at  215—216°  was 
composed  of  fine  blue  black  lustrous  crystals,  which  on 
grinding  in  a  mortar  yielded  a  lemon  yellow  coloured 
powder.  Analysis  proved  this  fraction  to  be  the  osazone 
of  oxypyruvic  acid,  which  according  to  Will  and  Aberson 
melted  at  207°  C.  Their  lower  melting  point  was  due  to 
admixture  with  the  lower  melting  fraction  (145 — 146°), 
which  was  probably  not  separated  by  these  authors. 
Analysis  of  the  osazone  of  oxypyruvic  acid :  carbon, 
63-44  per  cent.,  hydrogen,  4-97  per  cent.,  nitrogen,  19-02, 
19-15  per  cent.  ;  calculated  for  C15H]4N40o,  or 
C6H5NH.N:  CH.C(COOH):  N.NH.C6H5,.  carbon,  63-70 
per  cent.,  hydrogen,  5-01  per  cent.,  nitrogen,  19-86  per 
cent. 

Action  of  alcoholic  caustic  soda  on  glucose  nitrate, — 
Glucose  nitrate  containing  13-30  per  cent,  of  nitrogen 
and  prepared  from  glucose  by  the  action  of  a  nitrating 
mixture,  containing  16  per  cent,  of  water  was  treated 
with  alcoholic  caustic  soda,  exactly  as  for  nitrocellulose. 
The  glucose  nitrate  was  introduced  into  the  reagent  in 
small  quantities  at  a  time  to  prevent  too  sudden  rise  of 
temperature.  On  stirring,  the  liquid  changed  to  orange 
yellow  and  then  deep  red,  with  precipitation  of  a  semi- 
solid, sticky,  red  mass.  This  substance  was  separated 
from  the  mother  liquid  by  decantation,  then  dissolved 
in  water,  acidulated  with  acetic  acid,  and  heated  for 
same  time  on  the  water-bath  until  liberation  of  gas  had 
ceased.  A  partially  denitrated  nitroglucose,  containing 
8-21  per  cent.  N.,  was  precipitated  by  the  aeidulation  and 
corresponded  to  tetranitrocellulose  A  lead  salt  was  pre- 
cipitated from  the  acid  solution  by.  the  addition  of  lead 
acetate.  This  salt  was  treated  with  hydrogen  sulphide  and 
the  filtrate  from  lead  sulphide  evaporated  down  with  animal 
charcoal.  The  properties  of  the  acid  solution  thus 
obtained,  were  found  to  correspond  exactly  with  those  of 
oxypyruvic  acid,  giving  an  osazone  (M.P.  215—216*), 
an  anilide  (M.P.  178  ('.),  and  reducing  Fehling's  solution. 
It  was  optically  active,  tinning  the  plane  of  polarisation 
to  the   left. 

Action  iif  alcoholic  cavelic  soda  on  /"rulose  nitrate. — By 
the  treatment  of  hevulose  nitrate  containing  12-74  per 
cent,  of  nitrogen  with  alcoholic  caustic  soda,  it  was 
found  to  yield,  as  in  the  case  of  nitrocellulose  and  glucose 
nitrate,  a  product  of  partial  denitration  containing  8*84 

per  cent,  of  nitrogen,  soluble  in  alcohol,  acetone  elc. 

An  acid  solution  was  isolated  anil  purified  from  the  lead 
salt  and   was  found   to  exhibit    properties  similar  to  those 

of  oxypyruvic  acid.  It  strongly  reduced  Fehling's  solution 
and  was  optically  active,  turning  the  plane  of  polaris- 
ation to  t  be  left .  No  com  pound  could,  however,  lie  prepared 
by   the  action   of  aniline  ;     but    with    phcnylhydrazine  an 

osazone  was  obtained,  soluble  in  sodium  carbonate 
solution  and  reprecipitated  by  acids.     By  recrystallising 


from  benzene  two  fractions  were  separated.  The  fraction 
melting  at  from  75° — 80°  C.  was  obtained  in  too  small 
quantities  to  bear  further  investigation.  The  light  orange 
yellow  crystals  melting  at  145 — 146°  C.  were  easily  soluble 
in  alcohol  acetone,  benzene,  etc.,  and  on  mixing  it  with  the 
osazone  from  nitrocellulose,  which  also  melted  at  145 — 146° 
C,  the  melting  point  remained  constant  proving  both  to 
be   identical. 

Action  of  alcoholic  caustic  soda  on  starch  nitrate. — The 
starch  nitrate  as  a  snow-white  powder  containing  1408 
per  cent,  of  nitrogen  was  treated  with  alcoholic-caustic 
soda  in  exactly  the  same  way  as  in  the  three  former  cases. 
The  action  of  the  alkali  on  the  starch  molecule  was  some- 
what slower,  a  dark  brown  semi-solid  mass,  representing 
the  sodium  salt,  being  again  in  this  case  precipitated 
with  a  rise  of  temperature.  On  acidulating  the  aqueous 
solution  of  the  sodium  salt,  a  mixture  of  gases,  nitric 
oxides,  prussic  acid,  carbonic  acid,  etc.,  were  evolved,  and 
a  partial  denitration  product  containing  5-76  per  cent,  of 
nitrogen  again  precipitated.  The  acid  solution  was 
precipitated  with  lead  acetate,  and,  from  the  lead  salt 
obtained,  the  acid  was  liberated  by  the  action  of  sul- 
phuretted hydrogen,   and   purified. 

The  almost  colourless  acid  solution  was  found  to  be 
laevo  rotatory  and  to  reduce  Fehling's  solution  strongly. 
It  possessed  the  characteristic  aldehydic  odour  of 
caramel.  With  phenvlhydrazine,  it  yielded  an  osazone 
compound  which  dissolved  in  sodium  carbonate  solution 
and  was  reprecipitated  by  acid.  By  recrystallising  from 
benzene  it  was  separated  into  two  fractions.  The  fraction 
melting  at  167°  C.  was  not  further  investigated.  The 
product  which  melted  at  88 — 90°  C.  was  soluble  in  alcohol 
and  acetone,  but  with  difficulty  in  benzene.  It  crystal- 
lised best  from  a  mixture  of  petroleum  spirit  and  ether. 
Analysis  showed  the  substance  to  be  probably  the  hydra- 
zone  of  a  homologue  of  oxypyruvic  acid,  which  might 
be    represented    by    either    of    the    following    formulae, 

C0H5.NH.N :  CH.CH„.CHOH.COOH,    or 
0UH5NH.N:  C  (COOH)CH2.CH2OH. 


Mol.  wt. 

Hydrogen, 
per  cent. 

Carbon, 
per  cent. 

Nitrogen 
per  cent. 

Calculated  .... 

201 
208-U 

5-74 
5-82 

57-13 
57-65 

12-CO 
13-46 

THE    MECHANISM    OF    FILTRATION. 

BY    EMIL    HATSCHEK. 

Filtration  is  the  separation  of  liquids  from  solid  particles 
contained  in  them  by  means  of  a  partition  having  pores 
of  such  size  that  they  do  not  permit  the  passage  of  the 
particles,  while  allowing  the  free  flow  of  the  liquid.  The 
phenomena  arising  in  this  process  are  extremely  well- 
known  in  practice,  but  have  not  yet  received  any 
analytical  treatment.  Such  a  treatment,  if  carried  out 
generally,  would  be  excessively  complicated,  and  would 
call  for  a  mathematical  apparatus  out  of  all  proportion 
to  the  probable  value  of  the  results.  It  is  therefore 
advisable  to  consider  only  one  or  two  cases,  specially 
selected  for  their  simplicity,  and  yet  made  sufficiently 
typical  to  explain  a  greal  many  peculiarities  of  the  process 
of  filtration. 

Fig.   I  represents  a  section  of  a  septum,  showing  two 

of  the  openings  and  the  probable  stream  lines  and  vortices 
set  up  by  the  liquid  in  its  passage  into  these  orifices, 
Two  spherical    particles   are  suspended   in   the  liquid,   and 

will  obviously  be  carried  as  far-  as  possible  into  the  orifices 

by   its   flow.      This    process   occurs   all   over   the  surface   of 

the  septum,    and    the   distribution    of   successive   layers 

u!  particle,  depends  entirely  on  the  relation  between 
the  sizes  and  mutual  distances  of  the  oiitices  on  the  one 
band,  and  the  sizes  and  shapes  of  the  particles  on  the 
other.  If  the  mean  distance-;  between  the  oiitices  are 
Considerably  larger  than  the  maximum  diameters  or 
dimensions  of  the  particle-,  the  lirst  layer  of  particles 
deposited  will  be  widely  Separated,  and  may  contain 
particles  deposited  secondarily  on  the  solid  surface  of 
(be  septum    between   other   parli.les,    which,   as  explained. 
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is,   however,   quite  different   in  the  second  and  further 
layers  as  shown  in  Fig.  3.      In  this  figure,  the  first  layer, 


Fig.    1. 

have  been  carried  over  orifices.  If,  on  the  other  hand, 
the  mean  diameter  of  the  particles  is  greater  than  the 
mean  distance  of  the  orifice-,  it  i.s  obvious  that  not  every 
orifice  can  be  covered  by  one  particle.  The  whole  problem 
of  the  structure  of  the  deposit  of  solid  matter  is,  there- 
fore, a  purely  stereometric  problem  of  very  great  com- 
plexitv  even  in  the  hypothetical  case  of  particles  of  a 
definite   geometrical   shape. 

For  the  purpose  of  considering  a  simple  case,  we  choose 
a  septum  consisting  of  agglomerated  spherical  or  cylindrical 
particles,    of   which   a   surface    view   is   shown   in   Fig.    2. 


Fig    2. 

The  openings  in  this  filtering  surface  are,  therefore,  the 
spandrils  between  the  circles  in  contact.  If  the  radius 
of  the  circles  forming  the  surface  is  R,  the  area  of  a 
spandril  is  0-162  R2.  In  an  area,  A,  of  sufficient  size 
and  suitably  chosen,  there  are  two  spandrils  for  each 
circle,  so  that  the  total  area  of  the  orifices  is  0*093  A. 
To  cover  this  surface  uniformly,  let  us  assume  spherical 
particles  of  such  a  diameter,  that  they  are  in  mutual 
contact  when  placed  centrally  over  the  spandrils,  which 
position  they  would  tend  to  assume  under  the  influence 
of  the  flowing  liquid.  It  is  at  once  apparent  that  six 
such  particles  will  place  themselves  over  the  six  spandrils 
surrounding  each  circle,  and  that  a  seventh  particle, 
marked  +,  will  be  deposited  secondarily  in  the  centre 
of  the  first  six.  It  is  now  obvious  that  the  area  of  each 
spandril  Is  throttled  to  a  considerable  extent.  If  we  make 
the  assumption,  which  is  not  strictly  correct,  that  the 
area  obstructed  by  the  particle  is  the  circle  cut  off  on  it 
by  the  surface  of  the  septum,  the  amount  of  throttling 
easily  calculated.  The  area  of  such  a  circle  is 
0-0744  R2,  and  the  area  of  one  spandril,  which  remains 
clear,  is  0-0876  K2.  The  total  free  area,  instead  of  the 
expression  given  above,  viz.,  0-093  A,  is  now  0*0502  A, 
or  less  than  54  per  cent,  of  the  original  cross-section. 
The  structure  of  the  further  layers  of  the  deposit  is  that 
of  the  first  layer,  i.e.,  they  also  consist  of  spherical  par- 
ticles in  mutual  contact.     The  arrangement  of  the  passages 


Fig.  3. 

i.e.,  the  layer  resting  immediately  on  the  septum,  is  shown 
in  white,  and  the  second  layer  dark.  It  will  be  seen  at  once 
that  the  particles  cannot  arrange  themselves,  as  in  the 
first  layer,  centrally  over  every  passage,  but  only  over 
alternate  ones.  Half  the  passages  between  the  spheres 
of  the  first  layer  are  therefore  uncovered  and  half  of  them 
covered  by  the  particles  of  the  second  layer.  The  latter 
passages  will  be  considerably  obstructed,  but  the  total 
free  passage  area  is  about  30  per  cent,  greater  than  that 
of  the  throttled  septum.  This  structure,  as  alreadv 
mentioned,   is  the  same  throughout  the  further  layers. 

From  this  extremely  special  and  simple  case,  a  number 
of  important  conclusions  may  be  drawn.  The  first 
point  illustrated  is  that  a  considerable  throttling  of  the 
free  passage  area  of  the  septum  is  caused  by  the  very 
first  layer  of  particles  deposited  on  the  same.  This 
amount  of  throttling  is  specific  for  any  given  septum 
and  any  given  size  of  particles  ;  with  a  septum  having 
openings  of  suitable  shape  and  with  particles  of  suitable 
shape  and  size,  it  is  possible  to  stop  the  flow  of  liquid 
almost  immediately,  and  although  this  case  naturally 
hardly  ever  occurs  in  practice,  yet  the  considerable 
pressure  necessary  for  filtering  various  precipitates  is 
caused  to  a  preponderating  extent  by  this  throttling 
effect  of  the  initial  layer  of  deposit.  In  most  cases,  in 
fact,  the  fiee  passage  way  in  every  succeeding  layer  is 
probably  greater  than  the  free  passage  way  left  in  the 
throttled  orifices  of  the  septum,  just  as  in  the  special 
instance  selected  for  illustration.  The  second  point, 
which  is  clearly  shown  by  the  preceding  discussion,  is, 
that  the  whole  structure  of  the  deposit  is  very  largely 
determined  by  the  size  and  distribution  of  the  orifices 
in  the  septum,  and  their  relation  to  the  diameter  of  the 
particles.  The  particles  shown  in  Fig.  2  were  chosen 
of  such  a  diameter  as  to  be  in  mutual  contact  when 
placed  over  the  openings  in  the  septum.  If  we  now 
assume  that  the  same  septum  is  used  for  filtering  particles 
of  somewhat  smaller  diameter,  say  three-quarters  of  that 
first  shown,  the  following  conditions  will  prevail  : — Six 
particles  will  still,  by  the  flow  of  the  liquid,  be  carried 
over  the  six  spandrils  ;  they  will,  however,  no  longer 
be  in  mutual  contact,  nor  with  the  seventh  particle 
deposited  somewhere  between  them,  or,  in  other  words, 
the  percentage  of  voids  in  the  deposit  will  be  considerably 
larger  than  in  the  case  shown  in  Fig.  2.  In  practice  the 
irregularity  of  the  particles,  and  the  equalising  effect 
which  this  irregularity  produces  in  a  cake  of  some  thousand 
layers — a  cake  of  barium  sulphate  one  inch  thick  contains 
from  5000  to  7000  layers — masks  this  condition,  but  it 
can  generally  be  noticed  that  the  surface  in  contact  with 
the  septum  is  wetter,  i.e.,  has  a  larger  percentage  of 
voids,   when  the  septum  is  more  porous. 

A  further  question  of  considerable  importance  is  not 
illustrated  in  the  case  of  spherical  particles,  or  of  regular 
polyhedra,  viz.,  the  tendency  of  particles  to  align  them- 
el  ves  with  the  stream  line-.  This  depends  on  the  velocity 
of  the  flow  and  on  the  shape  of  the  particles,  which 
naturally  tend  to  arrange  themselves  so  as  to  offer  the 
minimum  resistance  to  the  flow  of  the  liquid.     The  ulti- 
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mate  structure  of  a  deposit  consisting  of  asymmetric 
particles  will  therefoie  be  settled  chiefly  by  their  behaviour 
in  the  stream  lines,  and  modified  by  such  other  factors 
as  their  relative  size  and  the  distribution  of  the  pores 
in  the  septum.  In  most  cases,  however,  the  arrangement 
will  not  be  one  in  which  the  maximum  number  of  given 
particles  is  contained  in  a  given  space,  as,  e.g.,  the  arrange- 
ment which  would  be  produced  by  prolonged  shaking 
of  the  same  particles.  In  the  deposits  or  "  cakes,"  as 
generally  obtained  by  filtration  under  pressure,  this 
feature  can  be  made  evident  at  once.  In  this  case,  the 
voids  are  filled  by  the  mother  liquor,  and  any  treatment 
which  reduces  the  percentage  of  voids  will  cause  the 
liquor  to  appear,  oi  in  other  words,  the  cake  to  become 
wet.  It  is  a  perfectly  familiar  fact  that  apparently 
dry  cakes  of,  e.g.,  calcium  sulphate  or  calcium  carbonate, 
which  break  with  a  clean  fracture,  can  be  reduced  to  an 
almost  liquid  mass  by  mere  shaking.  A  cake  with  which 
this  is  not  possible  is  simply  the  result  of  a  fortunate 
accident. 

As  already  mentioned,  the  particles  will  tend  to  place 
themselves  so  as  to  offer  the  minimum  resistance  to  the 
flow  of  the  liquid.  As  this  resistance  increases  very 
rapidly  with  the  velocity,  limit  values  are  possible  with 
particles  of  a  certain  shape.  If  the  particle  has,  for 
instance,  the  shape  of  a  rhombic  pyramid,  as  shown  in 
Fig.  4,   it  may  keep  the  position  shown  with  respect  to 


Fig.  4. 

the  stream  lines  if  the  velocity  is  small,  as  even  the  section 
at  right  angles  to  the  latter  is  such  as  to  offer  very  little 


Fig.  5. 


resistance.  With  an  increasing  velocity  of  flow,  which 
will  have  the  further  effect  of  producing  vortices,  the 
particle,  will,  however,  ultimately  assume  the  position 
shown  in  Fig.  5.  In  this  case,  it  may  pass  right  through 
the  orifices  if  the  cross  section  is  sufficiently  small.  This 
consideration  explains  the  effect,  which  is  also  well  known 
from  practice,  that  certain  precipitates  will  pass  through 
a  filter  if  filtration  is  begun  at  high  pressure,  whereas 
they  will  not  do  so  if  the  pressure  at  the  start  is  extremely 
low  and  is  only  gradually  increased  as  the  deposit  forms. 

The  foregoing  considerations  apply  only  to  precipitates 
consisting  of  rigid  particle.-,  whether  crystalline  or  amor- 
phous. Apparently  rigid  particles  are  frequently  met 
with,  even  in  the  latter  case,  for  instance,  calcium  car- 
bonate, which,  from  cold  solutions,  precipitates  in  the 
form  of  globules,  as  shown  in  Figs.  6  and  7.  A  vast  number 
of  amorphous  precipitates,  however,  cannot  be  described 
as  consisting  of  rigid  particles,  and  their  behaviour  when 
arriving  on  the  septum  or  forming  successive  layers 
must  be  considered  separately.  Figs.  8  and  9  show- 
copper  ferrocyanide  precipitated  on  the  slide.  These 
precipitates  form  skkis  or  membranes  apparently 
possessing  a  further  structure,  which  is  not  quite  clear, 
in  spite  of  the  high  magnification  of  350  dias.  employed. 
Anothei  precipitate  of  a  similar  character  is  that  of 
alumina,  shown  in  Fig.  10,  and  enlarged  about  150  dias. 
If  a  liquid  containing  particles  of  such  membranes  is 
filtered,  various  conditions  may  arise  according  to  the 
velocity  of  flow.  If  the  latter  is  great,  the  membranes 
may  be  destroyed  by  the  currents  and  vortices  in  the 
liquid  even  before  touching  the  septum,  and  as  their 
ultimate  structure  is  extremely  fine,  they  will  pass  through 
the  filtering  medium.  This,  for  instance,  happens 
regularly  with  Prussian  blue,  if  the  pressure  at  the 
beginning  of  filtration  is  at  all  high.  If  the  velocity  is 
very  low,  the  membranes  may  settle  down  on  the  septum, 
and  would  then  be  torn  through,  where  they  cover  the 
orifices  in  the  latter.  The  same  thing  would  happen  in 
successive  layers ;  but,  with  a  speed  sufficiently  low. 
the  destruction  of  the  precipitate  would  be  very  slight 
after  the  start,  and  filtiation  would  proceed  without 
any  notable  amount  of  precipitate  passing  through. 
If  the  membranes  are  somewhat  tough,  the  tearing  will 
cease  after  a  certain  thickness  has  been  reached  and  the 
filter  will  be  stopped.  All  these  cases  are  well  known 
in  practice  in  connection  with  such  precipitates  as  have 
been  quoted,  and  similar  ones  like  silica  hydrate,  which 
is  present  in  most  liquors  obtained  by  leaching  minerals 
with  acids. 

In  the  foregoing  we  have  attempted  to  analyse  the 
relation  between  velocity  of  flow  and  pressure  for  a  given 
precipitate.  A  comparison  between  two  different  sub- 
stances is  also  interesting.  Assuming  two  different 
precipitates,  the  particles  of  which  are  of  the  same  shape, 
but  bigger  in  one  case  than  in  the  other,  it  is  probable 
that  the  first  will  have  a  small  number  of  large  openings, 
and  the  second  a  larger  number  of  smaller  openings 
between  the  particles,  in  the  same  space.  If  the  aggregate 
area  of  these  is  the  same  in  both  cases,  it  is  obvious  that 
the  few  large  openings  will  offer  less  resistance  to  the 
flow  of  the  liquid  than  the  many  small  ones  or,  in  other 
words,  the  pressure  required  to  produce  the  same  flow 
will  be  smaller  in  the  ease  of  large  particles.  As,  for 
any  given  precipitate,  the  size  of  the  particles  is  sur- 
prisingly constant  and  uniform,  it  is  not  very  easy  to 
iind  examples.  We  give,  however,  in  Figs.  II  and  12. 
photo-micrographs  showing  respectively  calcium  sulphate 
and  an  organic  salt,  the  crystals  of  which  bear  a  close 
resemblance   t<>   the    needles   of   the   sulphate.      Both   are 

photographed    on    the    s; scale,    showing   the   calcium 

sulphate  crystals  to  he  about  ■_'  ;{  times  as  large  as  those 
of  the  salt.  The  behaviour  of  the  (wo  precipitates  in 
the  filter  is  very  similar.     Both  form  a  good,  apparently 

diy.  cake  of  fail'  cohesion  which  breaks  with  a  clean 
fracture.      While,     however,     cakes     of    calcium     sulphate 

two  to    three    inches  thick  can  easily  he  obtained  with 

;i    vacuum   Biter,   i.e..   with   a    pressure    of.   say,    II     Ih.    per 

sq.   in.,   filtration   with  the  other  precipitate   practically 

stopped  at  20  II).  per  sq.  in.,  when  a  thickness  of  only 
.i   inch  was  attained.      I'o  keep  up  a  How  equal  to  flu 

with  calcium  sulphate    it  was  necessary  to  use  a  pressure  o 
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90  to  80  lb.  In  close  connection  with  the  foregoing  is 
the  behaviour  of  precipitates  consisting  of  particles  of 
different  sizes.  ....  composed  of  two  or  more  substances. 
The  smaller  particles  will  be  Bet  in  motion  more  quickly 
than  the  larger  ones,  and  will  reach  the  filter  surface 
Brat.  When  a  precipitate  contains  such  particles  notably 
smaller  than  the  hulk,  they  will,  therefore,  either  pass 
through  the  filter  or  stop  the  same.  As  even  precipi- 
tates of  uniform  composition  contain  a  small  percentage 
of  undersized  particles,  it  is  quite  general  to  Bee  these 
passing  through  the  filter  at  the  commencement  of  nitra- 
tion, after  which  they  are  followed  by  dear  filtrate.  This 
is  the  natural  consequence  of  the  throttling  of  the  orifices 
in  the  septum  by  the  larger  particles  which  succeed 
the  first  flow  of  very  small  ones.  The  throttled  area  of 
each  orifice  may  lie  so  small  as  to  stop  even  the  smallest 
particles,  and  this  is  the  explanation,  in  somewhat  more 
scientific  language,  of  the  statement  generally  made  to 
account  for  this  phenomenon,  viz.,  that  it  is  not  the 
filtering  material  itself,  hut  the  layer  of  the  precipitate 
which  acts  as  filter. 

To  produce  the  How  of  liquid,  which  is  the  essence  of 
the  process  of  filtration,  it  is.  of  course,  necessary  that  a 
difference  of  pressure  should  prevail  between  the  two 
faces  of  the  septum,  apart  from  the  capillarity  of  the 
latter,  which  is  of  no  great  piaetical  importance.  The 
excess  pressure  on  the  filtering  side  of  the  septum  is 
hydrostatic,  and  due  either  to  the  column  of  the  liquid 
itself,  or  to  an  artificial  column  produced  by  compressed 
air,  or  by  a  pump.  As  a  great  many  misconceptions 
concerning  the  object  and  effect  of  pressure  seem  to  exist 
in  practice,  the  subject  deserves  extended  consideration. 
The  first  object,  and,  as  we  shall  see,  the  only  effect 
of  the  pressme,  is  to  produce  the  flow  of  liquid  through 
the  septum  and  through  the  gradually  increasing  layer  of 
solid  matter  on  the  same.  Increased  pressure  produces 
an  increased  velocity  of  flow,  and  theoretically  the  latter 
only  increases  as  the  square  root  of  the  former,  if  friction 
is  left  out  of  consideration.  Friction  is  produced  and 
pressure  absorbed  in  three  ways:  (1)  in  forcing  the 
liquid  through  the  pores  of  the  septum  :  (2)  in  forcing 
the  liquid  through  the  reduced  orifices  in  the  surface  of 
the  septum  ;  (3)  in  forcing  the  liquid  through  the 
increasing  number  of  layers  of  particles.  The  resistances 
specified  under  (1)  and  (2)  are  constant  for  a  given  par- 
ticle, while  that  under  (3)  increases  as  the  layers  increase 
in  number.  Obviously,  a  thickness  of  deposit  can  be 
reached  which  does  not  permit  any  more  liquid  to  pass 
with  a  given  pressure.  If  the  pressures  under  which  a 
liquid  escapes  through  an  orifice  without  friction  be 
plotted  as  abscissae,  and  velocities  as  ordinates,  the  curve 
produced  is,  of  course,  a  parabola.     Fig.   13  shows  this 
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the  same  septum  were  then  determined  experimentally 
and  are  plotted  in  full  line.  It  will  be  noticed  that  the 
eutve  has  an  inflexion  at  A.  which  indicates  that  at  that 
point,  i.e.,  pressure,  the  loss  of  head  is  a  maximum  for 
the  septum  under  consideration.  Experiments  with  a 
number  of  different  septums  and  with  various  liquids 
all    show    this    inflexion.     Fig.    14    illustrates    in    a    very 
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Fig.  13. 

parabola  for  a  certain  septum  in  dotted  line.     The  velo- 
cities of  flow  at   various  pressures  with  water  and   with 


Fig.  14. 


striking  manner  the  effect  ot  extremely  thin  layers  of 
deposit  on  the  surface  of  the  septum,  which  was  predicted 
on  purely  theoretical  grounds  earlier  in  this  paper.  The 
top  curve  shows  the  velocity  of  flow  through  the  clean 
septum  with  water.  A  layer  of  deposit  was  then  formed 
by  filtering  water  in  which  had  been  suspended  a  quantity 
of  barium  sulphate,  sufficient  to  produce  on  the  septum 
a  layer  only  0-3  mm.  thick.  The  velocity  of  flow,  as 
shown  by  the  curve  A,  is  reduced  to  less  than  one-fifth 
by  this  minute  thickness,  and  it  will  be  further  noticed 
that  the  inflexion  is  shifted  to  the  right-hand  side  of  the 
diagram,  i.e.,  that  the  maximum  resistance  occurs  at 
higher  pressure.  The  two  further  curves,  B  and  C,  show 
the  velocities  after  the  addition  of  further  barium  sulphate, 
sufficient  to  double  and  treble  respectively  the  thickness 
of  the  original  layer.  Consideration  of  these  diagrams 
show  that,  for  any  given  septum,  the  velocity  at  first 
increases  approximately  in  proportion  to  the  pressure 
until  the  point  of  maximum  resistance  is  reached.  After 
this  point  the  ordinates  of  curve  showing  the  velocities 
become  more  and  more  nearly  proportionate  to  the 
square  roots  of  the  pressures.  Until  this  point  is  reached, 
increase  of  pressure  may  therefore  be  justifiable  as  pro- 
ducing a  saving  of  time  or  of  filtering  surface.  Whether 
it  is  economical,  depends  on  other  considerations,  and  is 
particularly  questionable  in  the  case  of  compressed  air. 
If,  e.g.,  a  certain  quantity  of  liquid  has  to  be  filtered, 
and  compressed  air  at,  say,  15  lb.  or  30  lb.  is  used  alter- 
natively, the  liquid  will  have  to  be  replaced  by  the  same 
volume  of  air  at  15  lb.  or  30  lb.  In  the  first  case,  double 
the  volume  of  free  air  must  be  compressed  to  15  lb. 
pressure  ;  in  the  second,  three  times  the  volume  must 
he  compressed  to  30  lb.  pressure.  The  power  required 
in  the  second  case  is,  roughly,  ahout  24  times  that  required 
in  the  first.  It  is,  therefore,  impossible  that  the  increase 
in  velocity  should  be  proportional  to  the  increased  expen- 
diture of  power.  These  considerations  are  quite  clear, 
hut  the  effect  of  the  pressure  on  the  structure  of  the 
solid  layer  is  much  less  so,  and  is  fahly  generally  mis- 
understood. The  opinion  seems  t.P  be  widespread,  and 
is  certainly  superficially  plausible,  liiat  increased  pressure 
produces  a  harder  or  dryer  cake,  especially  where  filtration 
takes  place  in  a  closed  space,  as  in  the  chamber  of  a  filter 
press ;  in  other  words,  increased  pressure  is  supposed 
to  reduce  the  percentage  of  voids  and  to  bring  the  solid 
particles  into  closer  contact.  The  short  analysis  of  the 
formation  of  the  deposit,  sriven  at  the  beginning  of  this 
paper,  is  probably  sufficient  to  show  this  view  to  be 
quite  unfounded.     While  the  particles  are  suspended  in 
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the  liquid,  they  are  not  subject  to  unbalanced  pressure, 
so  that  an  increase  in  the  latter  cannot  affect  them.  As 
soon  as  a  particle  reaches  either  the  septum  or  another 
particle  already  at  rest,  it  is  exposed  to  an  unbalanced 
pressure  corresponding  to  the  area  over  which  it  is  sup- 
ported. This  pressure,  however,  whether  great  or  small, 
always  has  the  same  direction  or  resultant,  and  will 
therefore  always  tend  to  piace  the  particle  in  the  same 
position.  When  all  the  particles  are  in  mutual  contact, 
i.e..  when  the  "  cake  "  lias  formed,  the  pressure  with 
which  the  particles  are  held  together  may  be  increased 
by  increased  pressure,  but  the  structure  of  the  deposit 
and  the  percentage  of  voids  cannot  be  altered  thereby. 
Needless  to  say,  these  remarks  apply  only  to  rigid  particles, 
and  not  to  such  as  are  flexible,  or  plastic,  or  capable  of 
coalescing,  as,  for  example,  the  particles  of  paraffin 
in  a  chilled  petroleum. 

This  point  is  easily  settled  by  experiment,  and  the 
subjoined  table  gives  the  result  of  tests  made  in  the 
following  wav  : — A  cell,  representing  practically  a  single 
chamber  of  "a  filter-press,  was  formed  by  clamping  a 
short  length  of  stout  glass  tube  between  a  porous  plate 
on  one  side,  and  a  metal  cover  provided  with  an  inlet 
branch  on  the  other.  The  precipitate  to  be  examined, 
mixed  with  water,  was  forced  in  through  the  inlet  branch 
from  a  receiver,  in  which  the  desired  pressure  was  main- 
tained. The  water  filtered  out  through  the  porous 
plate  and  the  tube  gradually  filled  with  precipitate,  in 
the  same  way  as  a  filter-press  frame.  No  air  was  permitted 
to  pass  through  the  apparatus,  so  that  the  whole  of  the 
voids  was  tilled  with  water,  and  the  percentage  could 
therefore  be  ascertained  by  drying.  When  the  tube  was 
filled  with  the  deposit,  it  was  slipped  out  sideways  by 
just  loosening  the  clamps  holding  the  filter-plate  and 
cover  respectively,  weighed  with  a  boat,  dried,  and  then 
weighed  again  with  the  boat.  The  amount  of  water  lost 
represents  the  percentage  of  voids,  as  already  explained. 
The  table  shows  conclusively  that,  with  precipitates 
differing  widely  as  regards  their  structure  and  percentage 
of  voids,  the  latter  is  practically  constant ;  the  small 
variations    are    well    within    the    limits    of    experimental 
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A  consideration  of  the  septum  naturally  follows  on  that 
of  the  precipitates  to  be  retained  by  it.  Although  nature 
and  the  arts  have  provided  a  very  considerable  number 
of  porous  materials,  those  used  to  any  extent  in  practice 
are  very  few.  They  may  be  classified  in  a  variety  of  ways, 
but  the  best  criterion  seems  to  be  the  nature  of  the  par- 
ticles forming  the  septum,  more  particularly  whether  they 
are  rigid  or  flexible.  Rigid  particles  may  form  a  septum 
in  two  ways  :  they  may  either  be  simply  in  contact,  or 
they  may  be  agglomerated  or  fused  together.  The  former 
structure  is  that  of  gravel,  sand,  and  similar  filters;  the 
latter  the  structure  of  the  various  types  of  porous  plates 
or  cylinders  used  for  different  kinds  of  filtration.  The 
filter  composed  of  particles  simply  in  contact  has  the 
advantage  of  extreme  cheapness  and  of  being  easy  to 
clean  perfectly  by  a  re-arrangement  of  the  particles, 
assisted,  if  necessary,  by  some  further  cleansing  process. 
By  suitably  selecting  the  size  of  the  particles,  the  section 
of  the  passages  may  also  be  regulated  between  extremely 
wide  limits.  The  drawbacks  of  this  form  of  septum  are 
principally  two :  it  can  only  be  used  conveniently  in 
a  horizontal  position,  and  it  does  not  permit  the  easy 
removal  of  thick  cakes  of  deposit  without  a  simultaneous 
disturbance  of  the  surface.  A  septum  consisting  of  rigid 
particles  in  rigid  connection  may  also  be  gauged,  as  regards 
its  porosity,  with  great  nicety,  may  be  used  in  any  position, 
and  permits  the  removal  of  the  deposit.  It  has  the  further 
advantages,  that  the  size  of  the  passages  is  absolutely 
fixed,  and  that  the  septum  does  not  allow  solid  matter 
to  pass  at  any  time  if  it  has  been  properly  selected  in  the 
first  instance.  This  quality  chiefly  distinguishes  it  from 
the  filtering  materials  which  we  have  next  to  consider, 
viz.,  those  consisting  of  flexible  particles.  It  is  obvious 
that  a  septum  consisting  of  flexible  particles  may  again 
be  built  up  in  two  ways,  viz.,  the  particles  may  be  in 
irregu.hu  contact,  or  they  may  be  arranged  so  that  the 
septum  assumes  a  definite  structure,  either  as  a  textile 
or  as  a  paper.  The  latter  case  resembles  that  of  the 
septum  consisting  of  rigid  particles  rigidly  connected, 
but  the  resemblance  is  not  complete.  The  fibres,  e.g.,  in 
a  woven  material,  preserve  their  relative  position  through 
friction,  but  cannot  be  said  to  be  otherwise  tied  to  one 
another.  The  size  of  the  passages  in  a  flexible  septum  is, 
therefore,  not  permanently  constant.  Furthermore,  the 
passages  are  not,  as  in  the  rigid  septum,  all  of  the  same 
kind  or  order  of  magnitude.  A  woven  material  present 
the  interstices  between  the  crossing  threads  of  the  warp 
and  weft,  between  the  individual  strands  in  either,  and 
between  the  elementary  fibres  forming  each  strand  of 
yarn.  The  chief  advantage  of  the  textile  filtering  material 
is  its  very  great  tensile  strength,  which  comes  into  play 
owing  to  the  peculiar  method  of  support  necessitated  by 
its  flexibility.  In  consequence  of  the  latter,  the  filter 
cloth  has  to  be  supported  over  a  very  large  number  of 
points,  such  supports  taking  the  shapes  of  the  corruga- 
tions, truncated  pyramids,  or  perforated  plates  used  on 
filter- in  esses.  Between  these  closely  placed  supports 
the  cloth  is  simply  in  tension,  whereas  a  solid  septum 
similarly  supported  would  be  exposed  to  shearing  strains, 
or,  with  supports  further  apart,  to  bending  strains,  both 
of  which  the  usual  solid  porous  materials  are  not  well 
calculated  to  resist,  unless  they  are  made  of  some  thick- 
ness. The  filter  cloth,  on  the  other  hand,  is  of  a  thick- 
ness so  small  that  the  aggregate  of  30  or  10  pairs  of  cloths 
is  negligible  compared  with  the  other  necessary  dimensions 
of  (lie  apparatus  in  which  they  are  used.  The  lowei 
limit  <  f  the  size  of  the  pores  in  a  cloth  also  seems  to  he 
fairly  high  :  while  cloths  are  in  daily  use  which  retain 
eeasl  cells,  the  writer  has  not  come  across  any  which 
did  not  permit  lactic  or  butyirc  acid  ferments  to  pass 
easily. 

The  conclusion  i<  una  voidable  that  a  consideration  of 

the  process  of  filtration  i  ■;  incomplete  without  the  miero- 
BCOpio  study  of  at  least  the  more  common  precipitates 
dealt    with    in   the  chemical    industries.      Text    hooks  give, 

as  a  rule,  information  about  the  character  of  precipitate  . 
i.e.,  whether  they  are  amorphous  or  crystalline,  and  to 
what  sy-tciu  the  crystals  belong,  hut  none  as  to  the  si/.c 
(1f  the  particles,  which  is  of  more  importance  from  the 
point  of  view  of  filtration.  To  forecast,  or  to  under- 
stand, the  behaviour  of  a  precipitate,  microscopic  examina- 
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tion  is  indispensable,  and  very  marly  sullicie.it.  1  have, 
therefore,  examined  and  photographed  a  number  of  pre- 
cipitates of  genera]  interest,  in  addition  to  those  already 
mentioned  in  the  course  of  the  paper.  Amongst  the 
most  important  ones  are,  no  doubt,  the  insoluble  calcium 
Baits,  particularly  the  carbonate  and  sulphate.  As  regards 
the  former,  the  text  books  state  with  great  unanimity 
that  it  i^  precipitated  in  a  crystalline  form  ;  that  the 
crystals  are  aragonite  exclusively  above  70  C.  ;  a  mixture 
of  aragonite  and  calcite  between  70  and  30  C.  :  ami 
calcite  exclusively  below  30'  C.  I  have  examined  a  very 
large  number  of  calcium  carbonates,  partlv  taken  from 
manufacturers'  samples  and  partly  precipitated  in  the 
test  tube  or  on  the  slide;  a  number  of  these  have  been 
from  the  outset,  and  have  remained,  amorphous.  At 
the  moment  of  precipitation,  the  carbonate  appears  to 
be  gelatinous,  but  this  stage  docs  not  persist  long  enough 
to  permit  a  photograph  to  be  taken.  Figs.  6  and  7  are 
taken  from  two  samples  precipitated  at  the  ordinary 
temperature  (about  15*  C.)  ;  both  are  in  the  form  of 
globules,  with  a  very  small  amount  of  crystalline  particles. 
Fij.  1.3  shows  ararronitie  carbonate  from  a  manufacturer's 
sample,  and  Fig.  16  a  similar  carbonate  precipitated  in 
the  test  tube.  Calcite  crystals  arc  p.esent  in  both  cases 
in  small  quantities.  Fig.  17  shows  a  precipitate  produced 
by  adding  a  boiling  solution  of  ammonium  carbonate 
to  a  boiling  solution  of  calcium  chloride.  The  crystals 
are  large  and  extremely  well  formed  rhombohedra,  and 
are,  therefore,  obviously  calcite.  This  is  in  direct  con- 
tradiction of  the  statement  quoted  above,  viz.,  that  no 
calcite  is  formed  above  70°  C.  Figs.  11  and  18  show 
crystals  of  calcium  sulphate,  produced  by  precipitating 
calcium  chloride  solution  respectively  with  ammonium 
sulphate  and  magnesium  sulphate.  The  size  and  forma- 
tion of  the  crystals  is  remarkably  uniform,  and  I  have 
found  this  to  be  the  case  with  various  precipitants  and 
within  wide  limits  of  concentration.  Even  when  calcium 
chloride  solution  is  decomposed  by  concentrated  sulphuric 
acid,  such  crystals  are  formed.  Sometimes,  however, 
the  sulphate  is  formed  in  the  shape  of  small  nodules,  as 
illustrated  in  Fig.  19.  This  is  a  dark  ground  photograph 
of  the  calcium  sulphate  formed  by  decomposition  of 
argols  with  dilute  sulphuric  acid. 

The  barium  precipitates  are  very  minute,  as  is  well 
known  in  the  case  of  barium  sulphate,  which  is  shown 
in  Fig.  20.  This  precipitate  was  obtained  from  a  saturated 
barium  solution  by  dilute  ammonium  sulphate,  both  being 
cold.  Fig.  21  shows  barium  chromate  in  well  defined 
crystals,  also  of  very  small  size.  In  a  fairly  large  number 
of  experiments,  I  have  found  it  impossible  to  obtain 
larger  particles,  either  by  dilution  or  by  varying  the 
temperature. 

Various  lead  compounds  are  showTi  in  Figs.  22  to  2(1 
Most  of  these  are,  like  the  corresponding  barium  salts, 
very  small,  as,  e.g.,  the  carbonate  and  the  chromate. 
Fig.  22  shows  the  carbonate  enlarged  700  times.  The 
shape  of  the  crystals,  Avhich  arc  isomorphous  with 
aragonite,  is  well  shown,  but  the  photograph  is  slightly 
marred  by  diffraction  lines  round  the  crystals.  The 
sulphate  is  somewhat  larger,  and  is  shown  in  Fig.  23, 
enlarged  33ft  dias.  A  very  striking  exception  as  regards 
size,  and  an  even  more  striking  illustration  of  the  wide 
limits  within  which  the  size  of  the  particles  may  vary 
according  to  the  different  methods  of  precipitation,  is 
presented  by  lead  chloride.  Fig.  24  shows  this  salt 
precipitated  from  dilute  lead  acetate  by  dilute  calcium 
chloride,  in  which  case  it  forms  very  large  and  well 
developed  dendritic  crystals.  Fig.  25  is  a  dark  ground 
photograph  of  another  part  of  the  same  preparation. 
If,  however,  the  acetate  is  decomposed  by  hydrochloric 
acid,  the  crystals  are  very  minute,  as  shown  in  Fig.  20. 
All  these  photographs  are  to  the  same  scale,  viz.,  330  dias. 

An  extremely  interc-ting  case  is  presented  by  mag- 
nesium carbonate.  I  was  led  to  investigate  this  by  the 
strikingly  high  percentage  of  water  retained  by  the 
residue,  viz.,  over  72  per  cent.,  as  shown  in  the  table. 
No  probable  shape  of  the  particles  could  account  for  a 
percentage  of  voids  between  them  sufficient  to  retain 
this  amount  of  water,  and  the  reason  had,  therefore,  to 
be  sought  in  the  internal  structure  of  the  particles  them- 
selves.    This   is  strikingly  confirmed   by  the  photograph, 


Fig.  27,  which  shows  the  dry  carbonate  enlarged  500  times. 
It  will  be  seen  that  the  precipitate  consists  of  particles 
agglomerated  in  the  shape  of  tubes,  some  of  which  recall 
the  structure  of  Kiesclguhr,  a  material  well-known  for 
its  porosity.  Fin.  28  was  taken  to  show  that  the  tubes 
illustrated  do  not  represent  the  ultimate  structure  of  the 
material,  but  actually  consist  of  agglomerated  particles. 
This  is  a  photograph  at  ,r>90  diamaters,  of  the  powder 
obtained  by  grinding  up  a  small  quantity  of  the  dry 
precipitate  on  the  slide  with  the  finger  tip  It  may  be 
worth  mentioning  that  the  whole  specimen  is  not  a 
laboratory  product,  but  was  taken  from  a  commercial 
sample,  and  the  very  peculiar  structure  has  therefore 
resisted  the  effects  of  filtration. 

The  foregoing  are  examples  of  precipitates,  either 
crystalline  or  at  least  forming  discrete  particles  of  definite 
size.  A  large  number  of  precipitates,  however,  come 
down  in  the  shape  of  membranes,  flakes,  or  other  aggrega- 
tions. Copper  ferrocyanide,  shown  in  Figs.  8  and  9, 
and  mentioned  before,  is  a  good  example  of  this  class. 
Ferrous  ferrocyanide  is  precipitated  in  similar  masses. 
Aluminium  hydroxide  is  similarly  formed,  and  two 
specimens  are  shown  in  Figs.  10  and  29.  An  interesting 
and  industrially  important  specimen  is  arsenic  sulphide,  as 
obtained  by  de-arsenicating  sulphuric  acid  by  means  of 
hydrogen  sulphide.  A  dark  ground  photograph  of  this  is 
shown  in  Fig.  30,  and  illustrates  well  the  flakes  in  which  the 
sulphide  is  formed.  This  was  also  taken  from  a  com- 
mercial sample  and  the  structure  has  survived  two  filtra- 
tions  and  very  prolonged  washings.  Fig.  31  shows 
crystals  of  sodium  silicofluoride,  which  are  interesting 
as  illustrating  the  limit  at  which  a  powder  becomes 
faiily  palpable.  They  are  the  largest  particles  I  have 
examined,  and  no  longer  cohere  when  the  residue  is  dried, 
but  fall  to  powder. 

While  the  foregoing  examples  of  different  precipitates 
show  the  variety  of  shapes  which  they  assume,  and  the 
influence  of  these  shapes  on  their  behaviour  during 
filtration,  the  value  of  a  microscopic  examination  of  the 
finished  product,  undertaken,  as  it  were,  after  the  event, 
i,  not  great.  It  would  find  its  proper  scope  and  be  of 
real  practical  utility  if  carried  out  experimentally,  as  a 
guide  to  the  best  method  of  precipitation.  We  have  seen 
that  a  number  of  precipitates  can  be  obtained  in  different 
forms,  and  with  particles  of  very  different  sizes.  These 
variations  are  due  to — often  slight — changes  in  the  con- 
centration and  temperature  of  the  reacting  solutions, 
and  are  even  influenced  by  the  amount  of  agitation. 
It  would,  therefore,  be  an  easy  matter  to  make  a  few 
comparative  tests,  and  to  select  that  method  of  pre- 
cipitation— assuming  of  course  that  it  fulfils  the  other 
requirements  of  the  process — which  gives  the  precipitate 
best  qualified  to  behave  satisfactorily  in  the  subsequent 
filtration.  Even  here  the  requirements  may  differ ;  in 
one  case  great  rapidity  of  filtration,  i.e.,  large  particles, 
may  be  the  desideratum,  while  in  another  the  minimum 
percentage  of  moisture  in  the  residue,  i.e.,  small  particles, 
may  have  to  be  aimed  at.  These  questions  can  be,  and 
can  only  be,  solved  by  comparative  trials  and  micro- 
scopic examination  of  the  product,  and  the  labour 
involved  would  probably  be  well  spent,  if  any  improve- 
ment resulted  in  the  process  of  filtration — a  process  which 
at  present  is  considered  so  purely  as  a  necessary  evil 
that  no  steps  are  taken  to  adapt  the  material  to  the 
treatment  which  it  must,  after  all,  undergo. 

Discussion. 

Mr.  Thomas  Tyrek  said  that  the  microscope  gave  some 
indication,  by  disclosing  the  structure  of  the  particles 
of  the  precipitate,  how  filtration  would  proceed.  The 
difficulties  of  filtration  were  largely  overcome  by  adjusting 
the  temperatures  and  specific  gravities  of  solutions  to  the 
precipitate   required. 

Mr.  E.  Corcoran  said  it  seemed  there  was  an 
analogy  between  filtration  and  sifting.  If  a  substance 
was  to  be  sifted  or  strained,  a  state  of  affairs  as  shown  in 
the  diagrams  would  not  be  allowed.  Further,  when 
filtering  under  these,  pressures,  presumably  soft  bodies 
were  being  dealt  with  which  had  to  be  squeezed;  but 
it  seemed  a  roundabout  way  to  remove  moisture.  It 
was  often  possible  to  get  a  side  current  so  as  to  carry  tho 
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larger  bodies  free  from  the  apertures,  and  allow  the  smaller 
ones  to  pass  through  without  much  trouble. 

Mr.  0.  (ii'TTMANN  said  that  the  author  had 
approached  an  interesting  subject  from  the  standpoint  of 
physical  chemistry.  The  peculiar  movement  of  the  crystals 
in  Tyndall's  experiments  on  the  melting  and  re-congela- 
tion of  ice,  the  crystallisation  under  movement  of  Bock, 
whereby  the  size  of  the  crystals  could  be  increased,  and 
the  very  fine  grinding  of  cellulose  by  means  of  a  beater, 
resulting  in  a  mass  setting  as  hard  as  a  stone, instead  of  a 
spongy-pulp — all  these  had  a  chemical  as  well  as  a  physical 
aspect.  In  this  case  also  the  author  had  shown,  that, 
whether  due  to  vortex  motion,  or  to  pressure,  or  to  both, 
different  structures  of  residues  could  be  obtained,  from 
different  chemical  compounds,  which  were  well  worth 
further  investigation. 

Dr.  J.  C.  Cain  suggested  that  it  was  common  know- 
ledge in  works  that  crystalline  substances  filtered  well 
and  gelatinous  substances  filtered  badly.  If  a  substance 
was  found  to  filter  badly,  the  first  thing  one  tried  to  do 
was  to  make  it  of  a  more  crystalline  nature. 

Mr.  HaTSOHEK,  in  reply,  said  he, had  not  been  able  to 
go  into  the  question  of  a  comparison  between  filtration  and 
sifting,  but  the  difference  was  that  in  filtration  the  arrange- 
ment of  the  particles  was  a  stream-like  phenomenon, 
which  was  determined  by  the  orifices  in  the  septum.  The 
particles  did  not  settle  themselves  as  they  would  by 
continual  shaking.  A  cake  of  calcium  sulphate,  when 
taken  out  of  a  filter  press,  would  become  liquid  on  agita- 
tion. The  structure  of  a  filter  press  cake  was  radically 
different  from  that  obtained  by  continual  shaking  or 
sifting.  The  stoppage  of  orifices  in  the  septum  was 
really  a  useful  feature,  because  the  particles  were  never 
constantly  of  one  size.  In  the  case  shown  in  Fig.  1,  the 
prevailing  quantity  of  spheres  would  be  of  one  size,  but 
some  would  be  smaller,  and  these  would  be  set  in  motion 
first  and  would  go  through.  This  was  a  commonly  known 
thing,  as  evidenced  by  a  small  running  of  turbid  filtrate 
at  the  beginning  of  a  filtration.  Then  the  large  particles 
entered  the  orifices  and  throttled  them,  and,  after  that, 
the  small  particles  would  not  go  through  and  a  clear 
filtrate  resulted. 

Take  the  case  of  yeast,  which  was  frequently  mixed 
with  the  bacilli  of  lactic  and  butyric  acid,  which  were  of 
much  smaller  magnitude  than  the  yeast.  If  a  liquid  con- 
taining only  the  bacillus  of  lacticacid  were  filtered  through 
cloth,  it  would  all  go  through  ;  but  with  a  liquid  contain- 
ing both  yeast  and  bacillus,  after  the  yeast  had  deposited 
itself,   the   bacilli   would   be  retained. 
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I. — Tmk  Application  op  the  Pulpbioh  Refractometkb 
to  thh  Estimation  of  Alcohol  and  Extract. 

In  the1  following  paper  the  results  are  given  of 
a  study  of  the  principal  processes  used  in  the  analysis 
of  beer.  Special  attention  has  been  paid  to  the  refraclu- 
metlic    estimation    of    alcohol    and    extract    (total    solids). 

arfd  to  the  determination  of  sulphates  and  chlorides, 
as  considerable  differences  of  opinion  seem  to  exisl  as  in 
the  precautions  necessary  for  obtaining  accurate  results. 
The  original  gravity.  The  alcohol  and  extraci  figures 
required  lor  tie-  calculation  of  the  original  gravity  may 
he  obtained  by  tic  usual  distillation  method,  or  by  means 

of  the  Zeiss  immersion    1  elr.ol  nmeter.      The  latter  method 

has  been  fully  described  in  other  journals,  and  although 
.,  general  criticism  of  the  principles  on  which  the  process 


is  based  will,  the  author  hopes,  be  of  interest,  he  only 
intends  to  deal  in  detail  with  the  adaptation  of  this  method 
to  the  ordinary  refractometer. 

The  process  is  based  on  the  fact  that  if  the  specific 
gravity  and  refractive  index  are  known,  the  alcohol  and 
extract  percentages  may  be  calculated,  for  if  Cx  be  the 
amount  by  which  the  refractive  index  is  raised  by  each 
1  per  cent,  of  alcohol,  C2  the  amount  by  which  it  is  raised 
by  each  per  cent,  of  extract,  C3  the  amount  by  which 
the  sp.  gr.  is  lowered  by  each  per  cent,  of  alcohol,  and 
C4  the  amount  by  which  it  is  raised  by  each  per  cent, 
of  extract,  and  X  and  Y  are  the  percentages  of  alcohol 
and  extract  required, — 

then    r,  the  refractive  index  of  the  sample  )  __  ,.  .. 

-the   refractive   index   of  water  j  ~LiA  +  l2](' 


and    >-,  the  sp.  gr.  of  the  sample - 
the  sp.  gr.  of  water  (1*0) 

from  these  it  follows  that — 


=  -t'3X  +  f4V. 


C4r— C2s  Qjir  +  C^s 

X  = and     Y  = 

C2C3+C4('  CsjOj+CVA 


Schwarz 

was  the 
figures   a 
further. 
J.    1905, 
values  of 
stitutcd 
formulae 

and 


(Nordd.  Brauer.  Ztg.,  973;  Analyst,  12.  200) 
first  to  determine  these  constants,  but  as  his 
re  incorrect  it  is  unnecessary  to  discuss  them 
Barth  (Z.  ges  Brauw.,  1905,  28,  303— 30b)  this 
630,  made  a  number  of  determinations  of  the 
C1(  C2  ,C3  ,C4.  and  the  figures  so  obtained  sub- 
in   the    above    expressions    give    the    following 

X  =  [0-007598/-  -  (KM  12923*]  1  < H >,000. 
Y=  [0003366r+0-001303«1100,000. 


Below  I  have  given  the  percentages  of  alcohol  and  extract 
as  determined  by  the  distillation  method,  and  from  the 
refractive  indices  of  the  distillate  and  residue  (at  their 
original  volumes)  calculated  the  values  of  Cj  and  C2. 
All  specific  gravities  are  taken  at  15-5"  ( '.  and  the  refractive 
indices  at  the  same  temperature  for  the  sodium  line  D. 


Alcohol  per    !  Extract 

rent,  by  wt.      (',  x  1(10,000       per  cent. 


57-0  2-46 

56-9  3-23 

57-8  3-38 

58-0  3-49 

58'5  4-12 

r.9-0  4-19 

59-8  5-04 

60-1  5-30 


C2  x  100.000 


1.... 

3-55 

2 

3-26 

3 

3-78 

4 

4 -.Ml 

1-93 

6 

5-10 

7.... 

S-87 

8 

5-70 

160 
157 
162 
158 
1  511 
157 
157 
158 


It  will  he  seen  that  as  the  alcohol  percentage  increases. 
( 't  also  increases,  whilst  (  '.,  seems  to  be  pracl  ically  constant 
lor  all  percentages  at  which  well  attenuated  English 
beers  usually  fall. 

C:[.  as  the  following  table  shows,  decreases  continually 
with    increasing   alcohol    percentage,   and    as    the    solution 

curve    for    sugar  is  practically  a  straighl  line  within  the 
limits  for  t he  sugar  content  of  beer,  (',.  like  ('._,.  is  constant. 


Ucohol    per   cent. 

1000- Sp. 

«r. 

c3 

x  1000 

2-0 

;|.,ho 

1-90 

8*0 

5-48 

1.82 

Ml 

7-IH 

1-79 

5*0 

N-7S 

1-75 

0*0 

10*88 

1-73 

7-0 

1 1  '88 

l-f.9 

Mil 

18-22 

I  •!■.:: 

An  examination  of  the  above   figures  shows  that   (', 

increases  at    pracl  iea'ly   the  same   rate   that    ( '.,  decreases, 
and    thus,    lor    the    purpose    of    calculation.    I  he    constants 

determined  for  any  particular  sample  should  be  applicable 
to  all  other  samples  in  which  X  and  Y  are  within  reasonable 

limits.      For  samples  under  about   To  per  cent,  of  alcohol 
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the  formula  of  Barth  give  very  satisfactory  results,  but 

over  that  figure  the  tendency  is  to  give  rather  low  results 
for  both  X  and  Y.     For  such  samples  1  piefer  the  formula, 

\     [0-00778r-O0029a]100,000. 
Y  -  [O0035r-f  O00130i  1 100,01  H >. 

A  comparison  of  the  results  (expressed  as  gnus,  per 
100  e.c.)  given  by  the  formula  after  correction  for 
temperature  is  shown  below  : — 


which    01    grin,    of    gypsum   was  ignited    with    various 
substances : — 


Alrohol 

Alcohol 

Alcohol 

Extract 

Extract 

l>er  cent. 

bv 

by 

Extract 

by 
Barth  a 

by 

by  dis- 

Barth'a 

modi  tied 

by 

modi  tied 

tillation. 

formula'. 

formula-. 

drying. 

formulae. 

formula'. 

5-76 

5-68 

1        5-78 

4-00 

3-93 

3-95 

5-21 

5-13 

5-22 

3-65 

3-61 

3-63 

S-« 

5-37 

5-47 

3-83 

3-75 

3-77 

6-10 

6-00 

6-10 

4-21 

4-13 

4-17 

4-89 

4-84 

4-94 

! 

3-27 

3-24 

3-27 

The  modified  formula  give  on  the  average  0-5  to  0-7° 
higher  original  gravity.  The  original  gravity  is  calculated 
in  the  usual  way  from  the  alcohol  and  extract  figures  by 
the  use  of  spirit  indication  tables.  There  is  no  doubt 
that  the  refractometer  method  gives  results  which  are 
quite  as  accurate  as  those  obtained  by  distillation,  and 
as  much  less  time  is  required,  the  process  would  be  a  great 
boon  to  those  having  many  determinations  to  make. 

Chloride*. — 50  c.c.  of  the  sample  is  evaporated  with 
0-5  grni.  of  barium  carbonate  and  subsequently  ignited 
to  a  black  ash.  The  ash  is  well  extracted  with  hot  water, 
filtered,  and  titrated  with  silver  nitrate  in  the  usual 
maimer. 

Ratcliff  (Analyst.  32,  86)  states  that  it  is  unnecessary 
to  make  alkaline  in  order  to  fix  the  chlorine,  but  from 
the  results  of  a  large  number  of  experiments  the  author 
is  of  opinion  that  unless  previous  to  evaporation  and 
ignition  the  solution  is  made  distinctly  alkaline,  a  con- 
siderable loss  of  chlorine  will  result.  Barium  carbonate 
gave  the  most  satisfactoiy  results ,  as  it  obviates  the 
tendency  of  the  ash  to  fusion,  and,  being  insoluble  does 
not  inteifeie  with  the  subsequent  titration.  The  method 
of  Loubiou  (Rep.  Phaim.,  1898,  3,  10,  493)  is  rapid, 
but  as  the  authoi  was  unable  to  obtain  a  satisfactoiy 
end  leaction  he  found  it  of  very  little  value. 

Sulphates. — The  estimation  of  sulphate  is  sometimes 
important  in  tracing  the  origin  of  a  beer,  although  the 
modern  tendency  to  use  artificial  hardening  mixtures  has 
to  a  great  extent  impaired  its  utility.  The  ordinary 
process  of  evaporation,  ignition,  washing,  and  treating 
with  barium  chlorides  is  now  generally  acknowledged 
to  give  low  results.  Windisclf  (Woch.  f.  Brau.,  1905, 
22,  17  ;  this  J.,  1905,  155)  first  called  attention  to  this 
fact,  and  recommended  the  use  of  caustic  soda  or  baryta. 
In  confirmation  of  this  I  give  the  results  of  a  number  of 
determinations  obtained  from  a  series  of  beers,  with 
and  without  the  addition  of  an  alkali.  In  all  samples 
of  beer  showing  a  normal  amount  of  acidity,  2-5  c.c. 
of  normal  sodium  hydroxide  solution  for  50  c.c.  of  the 
sample  will  be  found  quite  sufficient  to  prevent  the 
loss  of  sulphate: — 


Sulphuric  anhydride 

in  grains  per  gallon. 

Without  soda. 

With  soda. 

52-87 

63-42 

38-16 

41-65 

20-73 

34-81 

19-00 

38-12 

33-27 

40-36 

16-65 

23-28 

32-38 

36-83 

35-04 

38-19 

In  a  recent  paper  in  the  Analyst  (Vol.  32,  84),  Ratcliff 
suggests  that  the  presence  of  acid  phosphates  is  one  of 
the  causes  of  the  loss  of  sulphuric  anhydride  on  ignition. 
That  this  is  the  case  will  be  seen  from  the  following  figures, 
which    are    the   results   of   a    number    of   experiments    in 


Added  substance. 


Loss  of 

sulphuric  anhydride 

per  cent. 


0-1  grin,  acid  pot.  phosphate 

0-1  grin,  acid  pot.  phosphate  :  lower  temp. 
o-i  gnu.    acid   pot.    phosphate  +  0-2    grm. 

starch 

0-1  grni.  acid  sodium  phosphate 

"•2  grm.  starch 

ii- 1   grm.  disodium  hydrogen  phosphate    . 
0-2  grm.  silica 


36-8 
20-8 

38-7 

38-7 

3-1 

nil. 

nil. 


Sodium  sulphate  when  ignited  at  low  temperatures 
with  acid  phosphates  shows  no  loss  of  sulphate,  but 
when  the  temperature  is  raised  by  the  blowpipe  a  con- 
siderable loss  occurs.  The  loss  of  sulphuric  anhydride 
by  these  ignitions  is  probably  due  to  the  formation  of 
acid  potassium  sulphate,  which  then  decomposes  into 
the  neutral  sulphate  and  sulphuric  acid.  Calcium 
sulphate  and  acid  potassium  phosphate  being  of  the 
same  molecular  weight,  the  quantities  used  were  also 
molecular.  "' 

If  the  reaction  took  place  according  to  the  following 
equations,  Ca  S  04  +  K  H  ..  P  04  -  C  a  H  P  04  +  K  H  S  04 ; 
2KHS04=K,S04  +  H,S04,  the  theoretical  loss  would  of 
course  be  50  per  cent.,  but  as  the  maximum  is  rather 
under  this  figure  the  action  must  partake  of  the  nature 
of  a  mass  action,  the  point  of  equilibrium  depending 
largely  upon  the  temperature  at  which  the  reaction  takes 
place. 

That  the  sulphuric  acid  is  actually  lost  as  such  was 
proved  by  heating  some  of  the  mixture  in  a  Rose  crucible 
surrounded  by  asbestos  to  prevent  access  of  sulphur 
from  the  flame,  and  drawing  the  gases  evolved  through 
wash  bottles  containing  soda.  In  this  way  sulphuric 
acid  was  proved  to  be  present  and  phosphoric  acid  absent. 
Another  experiment  showed  that  the  acid  so  absorbed 
was  equivalent  to  a  loss  of  11  per  cent,  of  sulphuric 
anhydride. 

II. — All  Malt  and  Substitute  Beers  with  Special 
Reference  to  Yeast  Nutrition  and  Toxic  Action. 

This  research  was  undertaken  with  a  view  to  detei mining 
whether  or  not  it  was  possible  to  discriminate  by  means 
of  chemical  analysis  between  all-malt  beers  and  those 
brewed  with  varying  amounts  of  substitutes.  Allen 
(Commercial  Organic  Analysis,  Vol.  I.,  374)  suggests  that 
the  nature  and  proportion  of  nitrogenous  matter  would 
be  of  material  value  for  this  purpose.  If  all  beers  were 
brewed  under  identical  conditions  and  from  malt  of 
similar  nitrogen  content  this  might  be  the  case,  but 
when  it  is  remembered  that  malt  varies  considerably 
in  composition  and  that  substitute  beers  are  generally 
brewed  under  conditions  favourable  to  the  extraction  of 
albuminoids,  it  is  not  surprising  to  find  that  they  contain 
relatively  large  amounts  of  nitrogenous  matter.  The 
author  has  met  with  instances  of  worts  containing  as 
much  as  20  per  cent,  of  sugar  substitutes  which  gave  an 
albuminoid  figure  of  over  6  per  cent.,  when  calculated  on 
the  solids,  a  figure  which  is  equal  to  or  above  the  average 
given  by  all  malt  worts. 

As  malt  contains  a  considerable  amount  of  phosphates 
and  brewing  sugars  comparatively  little,  it  was  thought 
t  bat  the  determination  of  the  phosphoric  acid  in  the 
ash  would  form  a  better  means  of  differentiation  than 
the  nitrogen  content.  In  the  table  of  analyses  it  will  be 
seen  that  in  no  instance  did  the  phosphoric  acid  in  a 
substitute  beer  approach  that  of  one  brewed  from  malt 
only.  In  most  cases  they  were  at  least  30  per  cent, 
lower.  It  has  often  been  assumed  that  in  a  malt  wort 
the  phosphates  are  present  in  such  quantity  as  to  interfere 
with  the  stability  of  the  beer.  Samples  A  and  B,  however, 
which  are  brewed  practically  entirely  from  malt,  and 
which  contain  a  higher  percentage  of  phosphates,  were 
proved  to  be  of  exceptionally  good  keeping  qualities  ; 
but  the  higher  alcohol  and  hop  content  of  these  samples 
must  also   be  taken  into  account. 
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Matthews  (J.  Inst.  Brew.,  1803,  6.  f5] :  this  J.,  1893, 
3fi7)  states  that  in  his  opinion  a  high  residual  phosphate 
content  offers  a  fertile  soil  for  the  growth  of  bacteria,  and 
that  when  the  yeast  is  not  the  dominant  organism  there 
isiisk  of  deterioration  ;  also,  that  the  presence  of  phosphates 
in  large   quantities    is   pie  judicial   to  attenuation. 

Stern  (J.  Chem.  Soe.,  March,  1809;  see  this  J.,  1898, 
11(57)  draws  certain  conclusions  from  his  experiments 
on  the  nutrition  of  yeast  that  may  be  conveniently  sum- 
marised as  follows  : — 

Effect  of   the   addition   of   inorganic   mil /intent   containing 
40—50  per  cent,  of  P./)y 


Nitrogen 

content. 


Assimila-  Per  cent.  ] 
tion  of  of  nitrogen! 
nitrogen,     in  yeast. 


Attenua- 
tion. 


Yeast 
crop. 


Normal    or   above    :     Slight 
normal  '  increase. 


Nil. 


Slight 

increase. 


Below  normal  .... 


JVt7. 


Decrease.     Increase. 


Increase. 

Slight, 
increase. 


Stem  states  that  when  the  elements  necessary  for  the 
growth  of  yeast  are  present,  0-025  gtm.  each  of  nitrogen 
(as  asparagine)  and  inorganic  nutriment  (44  per  cent. 
Pj05)  per  100  c.c.  are  the  largest  quantities  that  could 
be  assimilated  by  the  yeast  (0-325  grm.)  under  the  con- 
ditions of  the  experiment.  This  he  calls  the  "  normal 
supply."  The  normal,  therefore,  approximates  to  0-090  lb. 
of  nitrogen  and  0037  lb.  of  phosphoric  anhydride  per  barrel. 

It  will  next  be  advisable  to  consider  how  far  these 
conditions  pertain  to  practical  brewing.  Taking  first 
the  case  of  an  all-malt  beer  of  standard  gravity.  This 
would  give  14  per  cent,  of  solids,  or  50  lb.  of  solids  per 
barrel  (approx.).  The  solids  of  the  woit  contained 
0-83  per  cent,  of  nitrogen  and  0-05  per  cent,  of  phosphoric 
anhydride.  A  barrel  t  herefore  contains  0-41  lb.  of  nitrogen 
and  (>32  lb.  of  phosphoric  anhydride,  or  0-116  grm.  and 
0-091  grm.  respectively  per  100  c.c.  After  fei mentation 
with  1  lb.  of  yeast  per  barrel,  the  beer  gave  the  following 
figures  : — Nitrogen  0085  per  cent,  and  phosphoric 
anhydride  0045  per  cent.,  or  0-30  and  0*168  lb.  per  barrel. 
The  amounts  lost  during  fermentation  would  be  the 
equi valent  of  0- 1 1  lb.  of  nitrogen  and  0- 152  lb.  of  phosphoric 
anhydride. 

About  7  lb.  of  yeast,  including  bottom  yeast,  per 
barrel  were  produced,  and  contained  0-072  lb.  of  nitrogen 
and  0*034  II).  of  phosphoric  anhydride. 

Under  these  conditions,  and  assuming  the  amounts  of 
nitrogen  and  phosphoric  anhydride  assimilated  by  the 
yeast  to  be  the  normal,  then  the  wort  before  fermentation, 
assuming  that  the  whole  of  the  nitrogen  and  phosphoric 
anhydride  is  in  an  assimilable  form,  would  he  4-82  times 
normal  for  the  nitrogen,  and  9-1  times  normal  for  the 
phosphoric  anhydride.  As,  however,  only  about  45  per 
cent,  of  the  nitrogen  is  so  available,  and  the  whole  of  the 
phosphate  is  probably  available,  (hen  calculated  on  this 
bask  (he  wni'l  was  2-17  times  normal  lor  nitrogen  and 
9*4  times  normal  lor-  phosphoric  anhydride.  (Ratio 
l',(),:N     4-3:  I). 

Reverting  to  Stern's  experiments,  the  besl  result 
obtained  as  regards  assimilation  of  nitrogen,  attenuation 

ol  WOrt,  and  increase  of  yeast,  when  tin;  nitrogen 
Content  was  twice  normal,  was  when  I  he  phosphoric 
anhydride  content  was  10  times  normal  or  ((-25  grm. 
of    inorganic    nutriment     per     10(1    c.c.        It     will    thus     he 

seen  thai  the  ratio  obtained  from  the  all-malt  wort 
approximates  to  that  found  by  Stern  to  be  most  suitable 
for  similai   nitrogen  oontents. 

Two  samples  brewed  with  the  use  of  about  20  per  cent. 
ol  invert  sugar  gave  the  following  results  expressed  in 
lh.  per-  barrel : — 


Before  formen* 

him 

Alter  fermenta- 
tion. 
Assimilated    by 

yeast 


Nitrogen. 

i.     I    li. 
ii-  160     0*882 
0*277     0-_'H7 

ii-ii-  ;     0*096 


I'h.-  pin, in-  anhj  chide, 


Original 
grarltj  ■ 


ii-l7:i  0-J2I       j  i.  1062*8 

n-l  If)  0*141        ii.  1068*2 


The     yeast    produced    was    6    and    6*5    lb.    per    barrel., 
respectively,  and  contained  : — 


Nitrogen    

Phosphoric  anhydride 


I 

II 

lb. 

lb. 

0-055 

0-C62 

0-031 

0-033 

If  the  nutriment  actually  assimilated  is  taken  as  normal, 
and  it  is  assumed  that  45  per  cent,  of  the  nitrogen  is 
assimilable,  the  worts  before  fermentation  are,  calculated 
to  normal  values  : — 


,    Nitrogen    

I    Phosphoric  anhydride 
i    Ratio,  P206/s    


0*068 


0*080 


It  will  thus  be  seen  that  whilst  an  all-malt  wort  main- 
tains the  most  favourable  ratio  of  P.,Or)/N  (for  yeast 
nutrition),  the  substitute  worts  fall  very  much  below 
it,  and  it  is  therefore  evident  that  no  excess  of  phosphoric- 
anhydride  is  present  in  any  of  the  worts.  The  substitute 
worts  must,  in  fact,  be  considered  deficient. 

The  above  deduction  is  supported  by  the  figures  in  the 
table  where  it  will  be  observed  that,  when  calculated  to 
original  gravity,  the  higher  the  phosphoric  anhydride 
content,  the  lower  the  amount  of  unassimilated  albumi- 
noids. In  further  confirmation  of  this,  a  wort  was  prepared 
containing  40  per  cent,  of  sugar  extract,  and  divided  into 
two  parts.  To  one  part  0-1  per  cent,  of  acid  potassium 
phosphate  was  added.  Both  samples  were  then  pitched 
with  equal  quantities  of  the  same  yeast  fermented,  and 
the  albuminoids  estimated.  The  sample  with  the  addition 
of  phosphate  contained  0-203  per  cent,  as  against  0-269  per- 
cent, in  the  other  portion.  Further,  the  table  shows 
that  there  is  no  general  material  difference  in  the  results 
of  the  analyses  of  all-malt  and  substitute  beers  ;  in  fact, 
the  only  difference  is  in  the  percentage  of  phosphoric 
anhydride,  and  this  is  so  small,  even  in  the  former,  that 
no  real  nutritive  value  (as  regards  the  human  system) 
can  be  attached  to  it.  The  purchaser  of  samples  brewed 
with  the  use  of  substitutes  is  therefore  clearly  not  pre- 
judiced by  a  deficiency  or  addition  of  any  substance. 

The  products  obtained  from  sugars  and  raw  grains 
that  are  not  present  in  malt  are,  according  to  Allen, 
(1)  The  acid  decomposition  products  such  as  tyrosine 
and  leucine,  and  (2)  humin  bodies.  As  regards  the 
former,  it  is  very  uncertain  that  such  products  are  peculiar 
|  to  acid  decomposition,  as  enzyme  action  produces  amino 
bodies  which  arc  similar  to,  if  not  identical  with  tyrosine 
and  leucine.  Again,  such  bodies  even  if  present  would 
not  he  found  in  the  wort  after-  fermentation.  Humin 
bodies,  on  the  other  hand,  may  possibly  he  found  in  the 
beer,  hut  as  little  is  known  as  to  their  toxic  action  and 
the  quantity  present  can  only  be  very  minute,  their 
presence  is  of  no  importance.  Humic  acid,  the  acid 
corresponding  to  these  humin  bodies,  is  probably  present 
in  all  upland  water'  supplies,  and  as  no  toxic  action  has 
been  ascribed  to  this  acid  per  se,  it  is  extremely  probable 
that  the  bodies  from  which  it  is  derived  are  also  harmless. 
Many  of  the  unpleasant  svmptoms  due  to  excessive 
use  of  beer  bave  been  attributed  to  the  substitutes  that 
may  or  may  not  have  been  used  in  its  production,  hut  it 
will  he  seen  from  the  above  that  such  an  allegation 
is  baseless.  The  physiological  effects  produced  b\ 
beer,    apart    from    the    alcohol,    must    be    due    (o    the    hop 

principles,  ami  it   is  interesting  to  compare  tin-  amount. 

of  I  In  various  principles  present  in  beer-  with  the  medicinal 
(loses  of  the  same.  The  general  constituents  of  Humvlut 
lupvlva  (riil(  Hale  While's  Materia  Medici)  are  (1)  l.u  I  in  I  in, 
a.  liquid  alkaloid  ;  (2)  luplinie  acid,  a  hitler  crystalline 
principle:  {'■))  valerol,  I  per'  cent.,  an  aromatic  oil  giving 
the   odour;     M)   resin  J     (6)    tannin;     (Ii)   a    sesquiterpene. 

( ',  ,11, |  Griess  and  Harrow  have  also  proved  the  presence 
of  choline  in  beer.  The  official  preparations  ol  Humvlut 
lupvlue  are:  Infuaum  Iwpuli,  I  in  20  (boiling  water-): 
dose  I  2  fluid  ounces.  Tinctura  lupuli,  I  in  .">  (alcohol, 
on  per  ecu!.):  dost  j  i  fluid  drachm,  f/upvlinum: 
dose,  2  .">  grains.  Taking  the  infusion  as  the  preparation 
itolosel)  approximating  to  beer,  the  proportions  are  :  — 
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100% 

14%  M. 

28%  I. 

Results    are    in    grms.    per    100    e.e. 

malt. 

Malt. 

10%  I. 

10%  R. 

20%  I. 

15%  I. 

25%  I. 

35%  I. 

except  where  otherwise  denoted. 

A. 

B'    1 

' 

D. 

E. 

F. 

G. 

H. 

1062-1 
1012-1 

1061-7 
1005-8 

1051-2 
1010-1 

1039-1 
1009-5 

1049-6 
1013-0 

1053-1 
1006-1 

1051-1 
1013-3 

1060-3 

1021-3 

5-39 

6-02 

4-51 

3-32 

4-08 

5-07 

3-78 

5-10 

80-5 

90-6 

82-2 

75-7 

73-8 

88-5 

73-9 

64-6 

5-25 

3-81 

4-35 

4-04 

5-02 

3-53 

3-23 

5-30 

Kxtraet  (3-86)    

5-40 
0-35 

3-08 
0-32 

4-54 
0-27 

3-89 
0-19 

0-21 

3-78 
0-28 

3-45 
0-18 

5-51 

0-24 

Potash  (K.O) 

0-0197 
0-083 

0-029 
0-077 

0-027 
0-057 

0-021 
0-042 

0-024 
0-067 

0-026 
0-078 

0-022 
0-053 

0-025 

0-075 

0-523 

0-485 

0-359 

0-264 

0-422 

0-493 

0-334 

0-473 

0-045 

0-041 

0-022 

0-014 

0-019 

0-028 

0-023 

0-022 

Volatile  aciditv  calc.  as  acetic  acid... 

0-012 

0-012 

0-012 

0-020 

0-018 

0-018 

0-024 

0-014 

Residual  acidity  calc.  as  lactic  acid  . . 

0-132 

0-115 

0-117 

0-130 

0-120 

0-115 

0-136 

0-127 

Chlorine  calc.  as  sodium  chloride,  grains 

20-79 

17-32 

27-17 

32-34 

28-87 

50-52 

50-82 

63-52 

Sulphuric  anhvdride,  grains  per  gall.  . 

63-42 

41-65 

38-92 

37-34 

36-13 

18-48 

23-42 

21-21 

Albuminoid  nitrogen  calc.  as  percentage 

75 

77 

— 

— 

— 

— 

— 

— 

Albuminoids    x  10,000 — original 

84 

78 

70 

67 

85 

93 

65 

79 

Phosphoric  anhydride   x  100,000 — 

72 

66 

43 

36 

39 

52 

45 

36 

20%  R. 

15%  M. 

10%  G. 

B.P.G. 

Results  are  in  grms.  per  100  c.c.  except  where 

15%  I. 

40%  I. 

10%  I. 

15%  I. 

and  I. 

I. 

I. 

otherwise  denoted. 

I. 

J. 

K. 

L. 

M. 

N. 

O. 

1036-3 

1037-2 

1053-5 

1052-7 

1050-5 

1048-8 

1058-6 

1004-6 

1007-3 

1009-8 

1009-7 

1009-9 

1013-3 

1016-2 

3-49 

3-32 

4-70 

4-64 

4-45 

3-84 

4-51 

87-3 

80-3 

81-6 

81-6 

80-4 

72-7 

72-3 

1-97 

2-61 

0-36 

0-021 

0-053 

3-11 

3-39 

0-20 

0-020 

0-039 

4-311 

4-68 

0-38^ 

0-023 

0-059 

4-39 

4-63 

0-32 

0-024 

0-050 

4-40 

4-47 

0-22 

0-020 

0-053 

5-22 

5-28 

0-23 

0-021 

0-054 

6-33 

Extract  (3-86)    

6-43 

Ash 

0-24 

Potash  (K40)   

0-023 

0-064 

0-333 

0-245 

0-371 

0-315 

0-333 

0-339 

0-403 

0-014 
0-016 

0-014 
0-012 

0-031 
0-013 

0-027 
0-018 

0-025 
0-014 

0-024 
0-015 

0-029 

0-013 

0-130 

0-124 

0-130 

0-125 

0-120 

0-124 

0-118 

Chlorine  calc.  as  sodium  chloride,  grains  per  gall. 

26-56 

47-36 

48-71 

46-37 

48-34 

43-67 

44-83 

33-60 

20-31 

35-18 

34-81 

36-75 

38-12 

3791 

Albuminoid  nitrogen  calc.  as  percentage  of  total 

39 

38 

45 

48 

47 

49 

57 

Albuminoids   x  10,000 — original 

gravity 

91 

65 

69 

60 

61 

69 

69 

Phosphoric  anhydride   x  100,000 — original 

38 

37 

59 

51 

50 

49 

50 

B.P.G.  =Beane's  Patent  Gist.      G  =  Glucose.     I=Invert  sugar.    M.=Maize.     R=Rice. 
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infusion.  1  in  20  :  beer.  L«76  in  360  (approx.).  or  1  in  200. 
The  amount  of  beer  to  be  taken  to  obtain  the  medicinal 
dose  of  the  infusion  would  be  10  to  20  fluid  ounces,  or. 
roughly.  \  —  1  pint.  Choline  is  stated  to  be  present  in 
very  small  quantities,  and  considering  the  intensely 
poisonous  effects  of  the  administration  of  choline  chloride, 
the  statement  is  probably  correct. 

The  general  physiological  effect  of  hops  is  stomachic 
and  carminative  (due  to  the  volatile  oils  and  bitters), 
and  also,  as  a  whole,  soporific.  When  taken  in  excess 
hops  act  as  a  narcotic. 

It  is  thus  evident  that,  even  assuming  the  toxicity  of 
humin  bodies  and  their  presence  in  substitute  beers, 
their  effect  can  be  so  little  compared  with  that  of  the 
hops  normal  to  all  classes  of  beers  as  to  be  quite  negligible. 

In  conclusion  the  author  wishes  to  thank  Mr.  Raymond 
Eton,  F.I.C..  F.C.S..  for  the  facilities  granted  during  the  pre- 
paration of  this  paper  and  for  manv  valuable  suggestions. 
He  is  also  indebted  to  Mr.  William  Duncan,  F.I.C.,  F.C.S., 
for  many  hints  that  have  proved  invaluable. 

Discussion. 

The  Chairman  thought  the  figures  showing  the  difference 
between  malt  beers  and  substitute  beers  were  rather 
disappointing ;  still,  it  was  gratifying  to  know  that  sub- 
stitute beers  were  not  prejudicial  to  health.  Was  an 
inferior  quality  of  hops  used  in  brewing  the  poorer  class 
of  beers,  and  had  they  any  ill-effect  on  health  ? 

Mr.  Raymond  Ross  said  that,  with  regard  to  the 
differentiation  of  beer  by  means  of  albuminoids  and 
phosphoric  acid,  they  had  for  many  years  regarded  these 
figures  as  of  primary  importance  in  distinguishing  malt 
vinegars  from  sugar  vinegars.  Far  more  notice  had 
always  been  taken  of  the  phosphoric  acid  than  of  the 
albuminoids.  The  causes  of  this  could  be  seen  by  a 
reference  to  a  paper  by  Allen.  (Analyst,  Vol.  19.)  Phos- 
phoric acid  might  be  added  with  the  intention  to  deceive. 
He  thought  that  the  character  of  the  albuminoids  might 
have  more  to  do  with  the  stability  of  beers  than  either 
the  amount  of  albuminoids  or  phosphoric  acid.  Mr.  Race 
had  taken  45  per  cent,  of  the  albuminoids  as  assimilable. 
The  albuminoid  figure  might  be  useful  in  determining 
the  available  nitrogen,  as  the  compounds  most  easily 
broken  down  would  be  the  most  easily  assimilated.  It 
had  been  shown  that  each  constituent  of  whiskey,  except- 
ing water,  increased  for  many  years  on  keeping  (J.  Amer. 
Chem.  Soc.,  1908,  30  ;  this  J.,  1908,  173).  It  was  well 
known  that  old  whiskey  was  more  beneficial  than  new, 
yet  all  the  secondary  products  had  increased.  It  was 
therefore  evident  that  something  else  had  a  prejudicial 
effect  on  the  system.  Might  not  this  be  due  to  the  presence 
of  certain  humin  substances,  the  composition  of  which 
was  by  no  means  definite  ?  One  authority  stated  that  he 
found  3  per  cent,  of  nitrogen  in  them.  Was  it  not  possible 
that  in  the  process  of  manufacture  a  great  proportion 
of  the  hop  alkaloids  was  lost  ?  Only  minute  quantities 
of  choline  had  been  found  in  beer  ;  to  what  extent  it  was 
present  in  hops  he  did  not  know.  The  fact  that  beers 
were  dry  hopped  to  give  additional  flavour  supported 
the  above  contention. 

Dr.  G.  H.  Bailey  said  he  could  endorse  what  Mr.  Race  had 
stated  with  regard  to  the  loss  of  sulphuric  acid,  unless 
precautions  were  taken.  Mr.  Race  said  he  used  barium 
carbonate  and  obtained  a  black  ash.  A  common  practice 
was  to  saturate  the  organic  substance  with  sodium 
carbonate,  but  the  difficulty  in  using  carbonates  for  this 
purpose  was  that  if  too  little  were  used  there  might  still 
be  loss,  and  if  sufficient  were  used,  the  burning  off  of  the 
carbonaceous  matter  was  slow  and  incomplete,  involving 
difficulty  when  extraction  was  made  for  the  detei  mination 
of  chlorine  and  sulphuric  acid  by  precipitation.  He  had 
found  that  sodium  nitrate  was  most  useful,  but  it  was 
usually  too  impure  to  be  employed  without  further 
purification.  His  practice  was  to  moisten  the  material 
with  concentrated  nitric  acid,  and  then  pour  on  a  solution 
of  bicarbonate  until  this  was  neutralised.  He  then  found 
that  the  ash  would  burn  quite  readily  on  heating,  and  on 
igniting  there  was  no  loss  of  chlorine  or  sulphuric  acid. 

Mr.  Race,  in  reply  to  the  Chairman,  said  that  it  was  not 
usual  to  use  an  inferior  quality  of  hops  for  the  cheaper 
beers.     A  stronger  variety  was  used,  so  that  a  smaller 


quantity  would  be  required  to  obtain  the  desired  effect. 
In  reply  to  Mr.  Ross,  he  pointed  out  that  if  the  albuminoid 
ammonia  as  estimated  by  Graham's  method  were  any 
criterion  of  the  nitrogenous  matter  readily  available 
for  yeast  nutrition,  the  all-malt  samples  would  not  contain 
nearly  the  whole  of  their  nitrogen  in  that  form.  These 
samples  were  highly  attenuated,  and  fermented  under 
conditions  favourable  to  the  assimilation  of  nitrogen, 
so  that  it  might  reasonably  be  expected  that  the  albuminoids 
remaining  were  not  readily  assimilable.  Peptone,  which 
was  generally  considered  an  excellent  nutrient  tor  yeast, 
yielded  only  about  30  per  cent,  of  its  nitrogen  by  Graham's 
process,  so  that  that  method  was  useless  for  the  estimation 
of  the  substances  available  for  yeast  nutrition.  Although 
it  was  possible  that  humin  bodies  were  present  in  whiskey, 
it  seemed  improbable,  as  the  only  point  at  which  the 
materials  could  be  contaminated  was  duiing  the  curing 
of  the  malt,  and  even  then  it  would  only  apply  to  those 
districts  where  peat  was  used  for  that  purpose.  Mr.  Ross's 
hypothesis  would  also  necessitate  the  humin  body 
being  volatilised  from  the  fuel,  condensed  on  the  malt, 
and  soluble  in  water.  Beer,  however,  could  not  be 
contaminated  in  that  way,  as  no  peat  was  used  for  curing. 
H.  T.  Brown  had  stated  that  tyrosine  and  leucine  must  be, 
regarded  as  of  comparatively  low  fermentability.  Ehrlich 
however,  had  shown  that  under  ordinary  brewing  con- 
ditions they  were  assimilated,  and  that  leucine  was 
probably  the  primary  factor  in  the  production  o(  amyl 
alcohol,  the  esters  of  which  were  important  as  regards 
flavour.  Tyrosine,  which  had  actually  been  isolated 
from  yeast,  when  fermented  by  yeast  in  the  presence  of 
sugar,  yielded  hydroxyphenylethyl  alcohol,  a  crystalline 
body  generally  found  mixed  with  the  succinic  acid  after 
the  extraction  of  fermented  liquids  with  ether.  This 
body  had  an  intensely  bitter  flavour,  and  would  certainly 
contribute  to  the  bitterness  of  the  beer  (Ehrlich).  In 
reply  to  Dr.  Bailey,  he  pointed  out  that  barium  carbonate 
was  only  used  for  the  estimation  of  the  chlorides.  Caustic 
soda  was  used  foi  the  sulphates,  the  ash  being  burnt 
perfectly  white. 


THE  ESTIMATION  OF  ALCOHOL  AND  EXTRACT 
IN  SPIRITS  BY  MEANS  OF  THE  REFRACTO- 
METER. 

BY  JOSEPH   RACE,    A.I.C. 

Experiments  were  first  made  to  ascertain  if  the  method 
of  E.  Reigler  (Analyst,  21,  133  ;  this  J.,  1896,  223)  were 
applicable  to  the  examination  of  such  spirits  as  brandy 
and  whiskey.  To  obtain  comparative  results,  and  to 
make  the  figures  obtained  as  accurate  as  possible,  all 
observations  were  made  at  the  same  temperature,  viz., 
15-5°  C,  and  for  the  sodium  line.  The  observations  were 
made  with  a  Pulfrich  instrument  provided  with  an 
arrangement  for  keeping  the  temperature  constant. 
The  amount  of  alcohol  in  the  mixtures  was  found  by 
determining  the  specific  gravity  and  reference  to  alcohol 
tables. 

The  following  table  sets  forth  the  results  obtained 
from  a  few  mixtures  of  pure  alcohol  and  water. 

c=the  refractive  index  of  redistilled  water  =  1  -33350  ;. — 


Percentage  of 
alcohol  by  weight =a. 


Refractive  index 
of  mixture  =  6. 


x  100,000 


5 

1-33645 

59 

6 

1-33714 

61 

7 

1-33785 

62 

8 

1-33856 

63 

9 

1.33928 

64 

10 

1-34001 

65 

11 

1-34074 

65-8 

12 

1-34146 

66-3 

13 

1-34219 

66-9 

14 

1-34293 

67-2 

15 

1-34368 

67-8 

16 

1-34443 

68-3 

17 

1-34517 

H8-7 

18 

1-34591 

68-9 
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These  figures  show  that  the  increase  in  refractive 
power  per  unit  of  alcohol  is  not  constant  for  all  pro- 
portions of  alcohol  and  water,  i.e.,  the  refractive  indices 
of  alcohol  and  water  mixtures  are  not  strictly  propor- 
tional to  the  amounts  of  alcohol  and  water  present. 
Reigler  states  that  in  wine,  after  allowance  had  been 
made  for  the  extract,  the  difference  between  the  refractive 
index  so  obtained  and  that  of  water  divided  by  a  constant 
(67 — 68)  gave  the  percentage  of  alcohol  present.  The 
figures  published,  however,  are  those  obtained  with  wines 
containing  10  to  13  per  cent,  of  alcohol,  and  the  figures 
given  above  show  that  between  these  limits  the  variations 
are  not  large  enough  to  produce  appreciable  errors. 
The  difference  between  the  author's  figures  for  the  increase 
(65 — 66-9)  due  to  each  unit  of  alcohol  and  those  of 
Reigler  (67 — 68),  is  explained  by  the  fact  that  one  set  is 
obtained  from  pure  alcohol  and  water  mixtures,  whilst 
the  other  was  obtained  from  wine  analysis.  The  wine 
figures  are  higher,  because  of  the  relatively  large  amount 
of  secondary  products  contained  in  the  wine  which  are 
estimated  as  alcohol.  All  secondary  products  such  as 
esters  would  be  lost,  together  with  the  alcohol,  during  the 
evaporation  of  the  wine,  and  no  doubt  some  of  the  higher 
alcohols  and  volatile  acids  would  disappear  at  the  same 
time.  In  wine  the  proportion  of  secondary  constituents 
is  comparatively  large,  and  since  the  refractive  indices 
of  these  impurities  are  much  higher  than  that  of 
alcohol,  they  would  easily  account  for  the  apparent 
discrepancies  between  the  two  sets  of  figures.  The 
following  are  the  figures  obtained  for  the  simpler 
members  of  each  type  of  secondary  products  contained 
in  wine  : — 


Acetic  acid    1-37322 

Ethyl  acetate    1-37432 

Amy]  alcohol 1-40912 

Ethyl  alcohol    1-36444 


The  experiments  on  alcohol  and  water  mixtures  were 
continued  so  as  to  obtain  the  indices  of  all  mixtures  at 
about  5  per  cent,  intervals  between  0  and  100  per  cent, 
of  alcohol.  The  results  so  obtained  were  accurately 
plotted  out  and  the  values  given  in  the  table  then  obtained 
by  interpolation.  Using  th  is  table  instead  of  a  constant, 
it  was  found  that  Reigler's  method  could  be  adapted  to 
the  examination  of  spirits.  The  refractive  index  of  the 
spirit  is  taken  at  15-5  C,  and  also  that  of  the  liquid 
obtained  by  the  evaporation  of  25  c.c.  of  the  spirit  almost 
to  dryness  and  then  making  up  to  the  original  bulk. 
The  difference  between  these  results  is  due  to  alcohol 
and  other  volatile  constituents,  and  the  difference 
between  the  refractive  index  of  the  extract  and  that 
of  water  is  due  to  the  extractive  matterS  contained  in  the 
spirit. 

If  a  —  refractive  index  due  to  alcohol  and  water; 
x  =  refractive  index  of  spirit;  y=  refractive  index  of 
extract;  and  z= refractive  index  of  water,  then  a  = 
x—{y—z).  The  percentage  of  alcohol  is  then  found  by 
taking  the  proportionate  mean  between  two  suitable 
figures  in  the  table. 

The  following  table  gives  a  few  of  the  results 
obtained  by  this  method  from  numerous  samples  of 
spirits  : — 


Nature  of  Spirit. 


Percentage 

of 

alcohol. 


It  will  be  seen  that  the  error  is  +  0-0001,  which  is  practic- 
ally equivalent  to  an  error  of  + 1  minute  in  the  refracto- 
meter  reading,  or  calculated  on  the  alcohol  percentage 
about  0-1  per  cent.  The  possible  error  due  to  loss  of 
esters  and  secondary  alcohols  is  easily  shown  as  follows. 
Suppose  the  spirit  contains  100  parts  of  ethyl  acetate  and 
400  parts  of  amyl  alcohol  per  100,000  parts  of  absolute 
alcohol.  The  increase  in  refractive  power  due  to  these 
would  be  : — (a)  ethyl  acetate  0-1  per  cent,  (refractive 
index  of  ethyl  acetate  —refractive  index  of  ethvl  alcohol) 
=  0-1  per  cent,  of  (1-37432- 1-36444)  =  0-0000098,  or  say 
0-00001.  (b)  amyl  alcohol  0"4  per  cent,  of  (refractive 
index  of  amyl  alcohol — refractive  index  of  ethvl  alcohol) 
=  0-4  per  cent.  (1-40912- 1-36444)  =  00001787  ;  total 
error  =  0000188. 

If  the  spirit  contained  50  per  cent,  of  alcohol  bv  weight 
the  error  would  be  0  000094,  or  practically   0-0001. 

Table  of  refractive  indices  of  mixtures  of  alcohol  and 
water. 


Alcohol  per  cent, 
by  weight. 


Kefr. 
Index. 


Alcohol  per  cent, 
by  weight. 


Refr. 
Index. 


i 

1  1-33398 

2  1-33452 

3  1-33512 

4  1-33577 

5  '  1-33645 

6  |  1-33714 

7  |  1-33785 

8  1  1-33856 

9  !  1-33928 

10  ,  1-34001 

11  !  1-34074 

12  1-34146 

13  1-34219 

14  1-34293 

15  1-34368 

16  1-34443 

17  1-34517 

18  !  1-31591 

19  1-34664 

20  1-34737 

21  1-34811 

22  ,  1-34890 

23  1  1-34964 

24  1  1-35038 

25  |  1-35112 

26  1  1-35185 

27  !  1-35258 

28  ,  1-35330 

29  |  1-35401 

30  1-35471 

31  1  1-35538 

32  1-35601 

33  1-35659 

34  1-35711 

35  1-35757 

36  1-35801 

37  1  1-35843 

38  1-35885 

39  i  1-35923 

40  1-35960 

41  1-35996 

42  1-36032 

43  ,  1-36067 

44  '  1-36012 

45  1-36136 

46  1-36180 


■47 
48 
49 
60 


1-36213 
1-36245 
1-36276 
1-86306 


:.l 
52 
53 
.".4 
55 
56 
57 
58 
59 
60 
til 
62 
63 
64 
66 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
1  84 
!  85 
86 
87 

;  88 

89 
1  90 
91 
92 
93 
94 
95 

•16 

97 
98 
99 

100 


1-36334 
1-36358 
1-36380 
1-36401 
1-36421 
1-36440 
1-36458 
1-36475 
1-36491 
1-36506 
1-36520 
1-36534 
1-36548 
1-36561 
1-36573 
1-36585 
1-36597 
1-36608 
1-36618 
1-36629 
1-36639 
1-36649 
1-36659 
1-36667 
1-36675 
1-36681 
1-38686 
1-36685 
1-36681 
1-36675 
1.36668 
1-36660 
13-6652 
1-36643 
1-36634 
1-13625 
1-36616 
1-86607 
1-36598 
1-36589 
1-36579 
1-36567 
1-36554 
1-36539 
1-36624 
1-36509 
1-36494 
1*30478 
1-36461 
1-36444 


Refractive  Index 


from 

Tiil.le. 


Found  =«. 


y—z. 


Percentage 

Of 

extract. 


Increase  due 

In   each 

percentage 
ol  extract. 


34-00 

40-!):) 
50-96 

88*60 

4  2-24 
37-44 
88*86 
84*00 
36-78 
16*46 

1-3571 

1-3599 

1*3688 

1-3590 

1-3604 

1-3686 

1*8692 

1-3571 

1*86886 

1-3620 

1*8670 
1*8600 
1*8682 
1*8601 
1*8605 
1*8687 
1*8601 
1*8670 
1*8684 
1*8820 

0-00062 
0*00098 
0*00078 

0- ITS 

0*00086 
0*00078 
0*00016 
0*00011 

0-00017 

0*00061 

0*689 

11-80  1 

0*66] 
0*666 

0-729 
0-676 
O-llO 

0*106 
0*460 

0-660 

O-00116 
0-00116 

0*001  18 

o-ooi  17 

O-OOl  18 

o-OOl  16 

0*00106 

O-00105 

0-OO105 

0-00108 

1 
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UuSing  fold  at  Chemist's  Club  on  April  24,  1908. 


MK.    GEORGE    a    STONE    IN    THE    CHAIR. 

MANUFACTURE    OF    FERROCHROMIUM    IX  THE 
ELECTRIC    FURNACE 

BY  FROF.  ROLAND  CALBERLA. 

A  series  of  experiments  was  canned  out  with  a  view 
to  producing  rerrochromium  in  an  electric  furnace  from 
pure  chromic  oxide  and  iron  or  magnetite.  The  aim  was 
to  reduce  the  percentage  of  carbon  to  a  minimum,  and 
to  increase  the  chromium  to  a  maximum.  The  best 
results  were  obtained  when  using  a  lime-fluorspar  slag, 
ro  which  chromite  was  added,  the  melting  being  continued 
for  half  an  hour :  longer  periods  increased  the  refining 
effect,  but  decreased  thejvields,  especially  that  of  chromium. 
The  losses  of  chromium  in  all  the  experiments  were  very 
heavy.  It  is  concluded  that  it  was  impossible,  under 
the  conditions  obtaining,  to  entirely  eliminate  the  carbon. 


THE    MANUFACTURE    OF    LITHIA    FROM 
LEPIDOLITE. 

BY    WM.     JAY    SCHIEFFELIN    AND    THOMAS    W.     CAPPON. 

The  comparatively  rare  oxide,  lithia,  may  be  obtained 
from  various  minerals,  but  the  sources  principally  utilised 
are  spodumene.  amblygonite,  petalite  and  lepidolite. 
The  lepidolite  used  in  our  process  comes  from  Pala,  San 
Diego  County.  California,  and  has  the  following  com- 
position:— lithia.  4-75  percent.  ;  alumina,  23-5 — 24-5  per 
cent.;  potash.  12-5  percent. ;  silica,  51  percent. ;  fluorine,  2 
to  4 percent.,  with  traces  of  iron,  manganese,  etc.  Fusion 
and  subsequent  treatment  of  lepidolite  with  hydro- 
chloric acid  affords  a  ready  means  of  decomposing  the  ore, 
but  it  was  found  desirable  to  have  the  bases  present  as 
sulphates,  and  eliminate  the  necessity  for  fusing  the 
mineral  ;  here,  however,  a  difficulty  presents  itself. 
Unfiled  lepidolite.  according  to  Dana,  Mendeleef,  and 
others,  is  only  partly  decomposed  by  acids — a  conclusion 
which,  it  must  be  confessed,  the  first  experiments  of 
the  chemist  will  tend  to  confirm,  as  without  the  adoption 
of  special  methods,  a  decomposition  of  from  60  to  75  per 
cent,  is  the  most  that  can  be  obtained.  Joss,  of  Vienna, 
appears  to  have  been  the  first  to  solve  the  problem  of 
decomposing  lepidolite  with  sulphuric  acid,  but  his 
memoir  on  the  subject,  beyond  publishing  the  fact,  gave 
no  details  of  the  method  of  decomposition  followed. 
As  a  result  the  process  remained  practically  a  secret ; 
chemists  who  repeated  the  experiments  failed  to  get 
complete  decomposition  of  the  ore.  ( Vide  Jour.  Pr. 
Chem.,  Tieman  of  Columbia,  and  others.) 

This  too  was  our  own  experience,  verified  by  repeated 
experiments.  Finally  it  was  found  by  adopting  the 
following  method,  practically  complete  decomposition 
could  be  obtained  (97  to  99  per  cent.). 

Decomposition  of  the  ore. — The  success  of  this  operation 
is  mainly  de7>endent  on  two  factors,  reduction  of  the 
ore  to  a  uniformly  fine  state  of  division,  and  careful 
regulation  of  the  heat  applied. 

The  lepidolite  finely  powdered  in  a  pebble  mill,  and 
bolted  through  a  160  mesh  sieve,  is  mixed  with  10  per 
cent,  more  than  its  weight  of  sulphuric  acid  (66°  B.)  in  a 
sheet  steel  mixer  driven  by  power.  The  usual  charge 
2,400  pounds  of  ore.  The  mixture  is  stirred  for 
half  an  hour,  and  then  run  through  a  lead-lined  sluice, 
on  to  a  bed  of  a  rectangular  furnace,  lined  with  fire-brick, 
16  feet  long,  by  6  feet  broad,  and  2  feet  high,  with  a  rather 
flat  arched  top.  The  furnace  is  provided  with  a  coke 
furnace  at  one  end,  and  an  oil  burner  at  the  other.  The 
heat  and  flame  pass  over  the  material,  then  under  the 
furnace  bed  by  four  flues,  and  return,  still  underneath, 
by  four  flues,  passing  thence  to  the  chimney,  which  is 
fitted  with  a  steam  aspirator  to  increase  the  draft.  The 
charge  is  kept  at  a  temperature  ranging  from  112°  to 
120°  C,  stirring  frequently  for  three  hours.  The  heat 
is  then  raised  to  136°  C.     The  following  conditions  repre- 


sent an  actual  decomposition  of  95-3  per  cent.  For 
3  hours,  temp,  in  furnace  was  120°  C.  ;  1  hour  at  136°  C.  ; 
l.V  hours  at  150°  C.  ;  14.  hours  at  194°  C.  ;  1  hour  at 
280°  C.  ;  j-  hour  at  340°  C.  ;  a  total  of  eight  hours  and  a 
quartet.  The  maximum  yield  obtained  on  the  industrial 
scale  was  97  per  cent.,  the  average  being  94  per  cent. 
The  furnace  cake  is  removed  and  leached  while  still 
warm,  to  bring  the  bases  into  solution;  once  this  is 
effected,  and  the  silica  separated,  which  is  easily  done, 
the  problem  of  lithia  manufacture  is  reduced  to  that  of 
the  removal  in  manageable  form  of  the  considerable 
amount  of  alumina  present.  Manganese,  calcium,  and 
alkalis  present  no  difficulties.  No  absolute  alcohol  or 
platinum  vessels  are  required. 

Separation  of  alumina. — Here  a  departure  from  the 
procedure  given  in  the  published  accounts  was  found 
necessary.  These  usually  prescribe  removal  as  hydroxide 
by  milk  of  lime,  whether  or  not  a  part  has  been  removed 
as  alum.  A  few  preliminary  experiments  are  sufficient 
to  show  the  necessity  for  eliminating  this  product  in  some 
concentrated  form,  as  the  voluminous  hydrate  holds 
lithia  tenaciously,  and  is  difficult  to  wash  by  any  method. 
Hence  it  is  likely  that  any  process  that  contemplates 
separation  in  the  form  of  hydroxide,  is  doomed  to  fail. 
The  advantage  before  referred  to,  of  having  the  bases 
present  as  sulphates,  now  becomes  apparent,  as  it  opens 
up  a  way  for  the  removal  of  part  of  the  potassium  and 
fifty  per  cent,  of  the  alumina  in  the  form  of  alum.  The 
alum  separation  is  effected  by  agitating  the  leached  liquor, 
and  adding  sufficient  potassium  sulphate  to  convert  all 
the  aluminium  sulphate  not  already  so  combined,  into 
alum.  A  heavy  precipitation  of  alum,  in  the  form  of 
a  fine  easily  washed  powder,  the  result  of  frequent  stirring 
with  an  air  current,  takes  place  as  the  liquor  cools.  The 
first  portions  contain  notable  amounts  of  caesium  and 
rubidium  alum.     In  six  days  precipitation  is  complete. 

The  results,  though  good,  are  not  as  good  in  practice 
as  they  appear  on  paper  ;  the  calculated  result  is  not 
obtained  on  account  of  an  unexpected  and  rather  curious 
change  in  the  solubility  of  the  alum,  by  which  the  mother 
liquor,  instead  of  holding  10-5  per  cent,  (the  strength  of  a 
saturated  solution  at  normal  temperature),  is  found  to 
contain  23  per  cent,  of  potash  alum  in  solution.  This 
difference  (due  to  the  solvent  action  of  other  salts  present), 
while  it  adds  to  the  labour,  and  somewhat  impairs  the 
completeness  of  the  succeeding  step  (the  alunite  process), 
does  not  prevent  it  from  reducing  the  residual  alum  from 
23  per  cent,  to  0-57  per  cent,  in  ona  precipitation.  Other- 
wise the  residual  alum  could  be  reduced  to  0-2  per  cent. 
or   less. 

Alunite  separation. — This  process  removes  alumina 
and  potash  as  insoluble  (basic)  sulphates,  leaving  lithium 
sulphate  in  solution.  It  is  based  on  the  fact  that  by 
adding  freshly  precipitated  aluminium  hydroxide  to 
alum  solution,  and  boiling  briskly,  practically  all  the 
alumina  precipitates  as  basic  alum,  or  alunite  (com- 
position approximately   K2S04,3A]203,3S03,6H20). 

Industrially,  the  process  is  carried  out  as  follows : 
The  mother  liquor  is  decanted  from  the  alum  meal,  and 
the  latter  centrifuged,  affording  a  by-product  of  com- 
mercial value,  in  quantity  sufficing  to  pay  for  the  sulphuric 
acid  used.  The  clear  solution  is  tested  to  find  the  amount 
of  free  acid  and  alumina  present,  and  the  proportion  of 
sifted  whiting  chemically  equivalent  to  the  free  acid  and 
one-third  of  the  alumina,  is  gradually  stirred  into  the 
liquor  until  the  free  acid  is  neutralised  :  the  stirring  by 
air  current  is  continued  for  an  hour,  and  the  solution 
allowed  to  stand  over  night.  Next  day  the  rest  of  the 
whiting  is  added,  the  stirring  continued  for  two  hours 
and  the  liquor  let  stand  to  allow  the  calcium  sulphate  to 
precipitate,  the  liquor  being  kept  cool  to  prevent  one-third 
of  the  alumina  (which  now  remains  dissolved  as  free 
hydroxide)  from  prematurely  precipitating.  The  removal 
of  a  third  of  the  combined  acid  by  whiting  has  the  same 
effect  as  adding  an  equivalent  of  aluminium  hydroxide. 
More  couli  not  be  added,  as  33  per  cent,  is  the  maximum 
amount  of  hydroxide  the  alum  liquor  would  dissolve. 
In  displacing  aluminium  by  calcium,  as  above,  it  was 
found  advantageous  to  substitute  whiting  for  milk  of 
lime,  the  usual  precipitant,  as  the  latter  caused  clotting 
with  the  alumina,  much  of  the  lime  goc  down  unchanged 
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carrying  lithia  with  it,  which  cannot  be  washed  out. 
When  whiting  is  used,  the  precipitate  as  it  forms  is  dis- 
integrated by  the  escaping  carbon  dioxide,  the  calcium 
sulphate  produced  is  more  easily  washed  ;  nevertheless, 
under  the  best  conditions,  loss  of  lithia  is  inevitable  with 
this  precipitate.  In  the  next  stage,  the  clear  solution  is 
decanted  from  the  calcium  sulphate,  and  treated  with 
freshly  precipitated  aluminium  hydroxide,  equal  to  half 
the  alumina  present  in  solution.  The  solution  is  rapidly 
brought  to  a  boil  (within  an  hour),  and  boiled  for  three- 
quarters  of  an  hour,  which  precipitates  the  alumina,  and 
much  of  the  potash,  as  alunite.  The  aluminium  hydroxide 
for  succeeding  operations  may  be  prepared  by  treating 
alunite  with  sufficient  potassium  carbonate  to  remove  all 
the  sulphuric  acid  as  potassium  sulphate,  and  leave  the 
alumina  in  a  dense  form  as  a  mixture  of  hydroxide  and 
basic  carbonate,  in  which  form  it  reacts  easily  to  form 
the  alunite.  The  clear  solution  is  decanted  from  the 
precipitated  alunite,  and  sufficient  whiting  added  to 
precipitate  the  small  amount  (0-57  per  cent.)  of  alumina 
left ;  it  is  boiled  and  finally  made  distinctly  alkaline  with 
hydrated  lime,  using  for  the  purpose  a  "  high  calcium," 
not  a  dolomitic  lime.  The  clear  solution,  which  consists 
mainly  of  lithium  sulphate,  a  small  amount  of  calcium 
sulphate,  and  traces  of  manganese  and  iron  oxide,  is 
decanted  and  concentrated  by  boiling  until  a  specific 
gravity  of  1-112  (hot)  is  reached  (the  tank  in  which  this 
is  done  should  be  tin  lined).  Another  pound  or  two  of 
calcium  hydrate  is  added,  and  the  liquor  allowed  to  cool 
and  settle  ;  it  is  then  decanted,  and  freed  from  residual 
impurities  as  follows  : — 

.  Separation  of  calcium,  iron,  etc. — The  calcium  is  removed 
as  oxalate,  by  adding  ammonia  and  oxalic  acid  solution, 
stirring  and  keeping  the  solution  alkaline.  A  solution  of 
potassium  hypochlorite  is  also  added  to  ensure  removal 
of  all  traces  of  iron  and  manganese  ;  the  solution  is  allowed 
to  stand  overnight,  and  the  clear  solution  of  pure  lithium 
sulphate  decanted  into  a  tin-iined  tank. 

Precipitation  of  lithium  carbonate. — One-third  of  the 
lithium  sulphate  solution  is  added,  in  a  tin-lined  tank,  to 
a  solution  of  potassium  carbonate  (sp.  gr.  1-5)  slightly 
in  excess  of  the  amount  required  to  precipitate  all  the 
lithium,  and  the  mixture  heated  quickly  to  boiling  (using 
a  tin  coil),  with  agitation  ;  the  rest  of  the  lithia  solution 
is  added,  and  the  whole  boiled  briskly  for  five  minutes. 
A  white  precipitate  of  lithium  carbonate  forms  and  settles 
rapidly.  The  supernatant  liquor  is  decanted  and  the 
moist  precipitate  quickly  washed  with  hot  water,  stirred 
for  five  minutes,  and  allowed  to  settle.  The  carbonate  is 
finally  washed  in  a  centrifugal  machine  until  the  washings 
are  free  from  chlorides,  and  show  only  the  faintest  trace 
of  sulphates.  It  is  then  transferred  to  trays  and  dried 
at  140°  F. 

The  following  quantities  represent  operations  during 
four  weeks  : — Ore,  7,200  lb.  ;  sulphuric  acid,  7,920  lb.  ; 
potassium  carbonate,  1,602  lb.  ;  whiting.  1,224  lb.  ;  oxalic 
acid,  105  lb.  ;  ammonia,  105  lb.  ;  labour,  five  men  for 
four  weeks.  Products  : — Alum  meal,  6,009  lb.  ;  lithium 
carbonate,  513  lb. 

Discussion. 

Dr.  W.  E.  Wadman  asked  what  was  the  meaning  of 
97  per  cent,  decomposition  of  the  ore  ?  Did  it  mean 
percentage  of  lithia,  or  of  alumina,  or  of  potash  made 
soluble,  or  did  all  the  bases  come  out  in  the  same  ratio  ? 
(Dr.  Schieffelin  said  that  all  came  out  in  the  same 
ratio.)  The  cost  of  the  furnace,  stated  at  $40.00,  seemed  to 
him  remarkably  small.  Stress  was  laid  on  the  value  of 
having  the  bases  present  as  sulphates.  With  solutions 
containing  all  the  alumina,  it  was  necessary  to  be  able  to 
remove  a  targe  part  of  it  in  the  form  of  alum.  However, 
there  was  a  distinct  disadvantage  in  working  through  the 
sulphates,  owing  to  the  greater-  solubility  of  lithium 
carbonate  in  the  presence  of  the  SO,  ion  than  in  the 
pn-  dice   of    (he   C|.    ion    for    instance.      The    final    purified 

solution  was  stated  to  be  practically  pure  lithium  sulphate. 
This  could  hardly  be  the  oase,  as  this  solution  must  have 
contained  a  considerable  amount  of  potassium  sulphate, 

Alunite  removed  only  one-third  01  the  potash  existing  as 

alum,  and  consequently  two-thirds  must  remain  with  the 


lithium  sulphate.  This  was  of  some  importance  for  reasons 
above  referred  to — that  lithium  carbonate  was  notably 
soluble  in  potassium  sulphate  solutions.  In  any  case 
in  working  with  the  sulphate,  one  must  inevitably  end  up 
with  a  saturated  solution  of  potassium  sulphate,  but  the 
more  there  was  present,  the  relatively  greater  was  the  loss 
from  solubility  of  lithium  carbonate.  An  important 
fact  in  the  process  was  the  very  low  yields  obtained. 
In  percentages  of  the  possible  amounts,  the  yields  were 
39  per  cent,  of  alum,  60-8  of  lithium  carbonate,  and 
34  per  cent,  potash  (K20)  recovered.  The  losses 
amounted  to  about  9.000  lb.  of  alum,  330  lb.  of  lithium 
carbonate,  and  from  1,165  lb.  of  actual  potash.  So 
far  from  recovering  any  potash  from  the  ore.  there  was 
an  actual  deficit  of  265  lb.  of  potash  from  that  added 
as    carbonate. 

The  costs  of  the  process  appeared  to  be  about  97-5  c. 
per  lb.  of  lithia.  from  which  must  be  deducted  a  revenue 
from  the  alum  amounting  to  20  c.  per  lb.  of  lithia,  giving 
net  cost  of  the  lithia  carbonate,  77|-  c.  this  being  a  prac- 
tically irreducible  minimum  on  the  basis  of  Dr.  Schieffelin's 
figures. 

He  considered  the  ammoniacal  time  limit  test  prescribed 
by  the  U.S.  Pharmacopoeia  was  unnecessarily  severe  and 
difficult  to  comply  with.  The  test  for  heavy  metals  was 
reasonable  and  reasonably  easy  to  attain,  but  it  was 
almost  impossible  to  get  rid  of  the  last  trace  of  iron, 
which  was  quite  unobjectionable,  but  nevertheless  ■ 
responded  to  the  hydrogen  sulphide  test. 

Dr.  Schieffelin,  in  reply,  said  that  as  the  temperature 
in  the  furnace  was  below  300°  C.  nearly  all  the  time,  it 
was  unnecessary  to  use  fire-brick,  except  on  the  floor.  . 
and  the  cheapest  brick  was  used  for  the  rest  of  the  furnace, 
the  top  being  a  flat  arch  of  single  brick  and  covered  with 
sand.  The  furnace  was  held  together  by  iron  bars  across 
the  top,  and  took  ten  days  to  construct  by  the  labour  of 
one  mason  at  $2.00  a  day  ;  the  cost  of  the  materials  did 
not  exceed  $20.00.  The  potash  and  lithia  in  the  filtrate 
from  the  final  carbonate  precipitation  were  not  lost,  as 
the  filtrate  was  put  back  into  the  process.  The  cost  also 
might  be  reduced  slightly  by  selling  the  separated  silica, 
which  amounted  to  half  the  weight  of  the  ore  used,  and 
which  was  in  a  very  finely  divided  state.  The  separated 
alunite  could  also  be  used  for  the  production  of  alum. 
Dr.  Wadman's  estimate  of  the  cost  was  very  close.  In 
fact,  they  estimated  it  at  90  c.  per  lb.  When  the  price 
of  lithia  was  $3.50  per  lb.  they  undertook  to  make  it  at  a 
cost  of  $1.00  per  lb.  When  the  price  fell  to  40  c.  per  lb., 
due  to  the  fact  that  the  consumption  did  not  increase 
in  proportion  as  the  production  increased,  manufacture' 
was  discontinued. 


BLAU  GAS  :     A    NEW    GAS  FOR   ILLUMINATING. 
HEATING,  AND   POWER   PURPOSES. 

BY    PROF.    WILLIAM   HALLOCK. 

Heretofore,  it  had  been  customary,  in  the  case  of 
compressed  gas  for  illuminating  purposes,  to  use  only 
such  gas  or  gas  mixtures  as  remained  gaseous  even 
under  the  high  pressure  to  which  they  were  subjected. 
This  condition  necessarily  limited  the  range  of  utiliaable 
hydrocarbons,  the  tendency  always  being  to  eliminate 
just  those  gases  high  in  carbon  which  are  most  valuable 
for  heating  and  lighting. 

Blau  set  himself  the  problem  of  producing  a  liquid  which 
should  be  a  mixture  of  several  easily  volatile  compounds. 
or  of  such  as  are  vapours  at  ordinary  temperatures,  and 
then  compressing  into  it  large  quantities  of  the  no-called 
permanent  gases.  For  example,  such  hydrocarbons  as 
propane.      butane,     isobutane.     the      pentanes.     propylene, 

butvlene.  etc.  are  readily  compressed  t<>  liquids,  and 
in  that  state  will  dissolve  large  quantities  of  the  permanent 
gases,  hydrogen,  methane,  etc.  In  this  connection 
two  \crv  important  characteristics  of  such  a  solution 
■mi l-i  pressure  must  be  reckoned  with  First,  the  manner 
ot  its  gasification  <>n  relief  of  pressure,  ami  secondly, 
it-    oommsreia!     production.      Conditions    must     bi 
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arranged  that  the  permanent  gases  will  not  all  be  evolved 
first,  and  then  the  vapours,  thus  changing  the  composition 
of  the  gas.  A  pressure  solution  must  be  provided  so  that 
when  the  permanent  gases  are  evolved  they  cany  with 
them  a  constant  proportion  of  the  vapours.  Only  under 
these  conditions  will  the  constitution  of  the  gas  lemain 
constant  and  the  liquid  be  available.  Thus,  by  combining 
the  idea  of  reversing  the  proposition  and  using  the 
coercible  gases  under  the  right  conditions,  did  Blau 
satisfv   the   second  requirement. 

In  the  usual  methods  for  the  production  of  illuminating 
_  -  it  is  customary  to  carry  on  the  distillation  at 
comparatively  high  temperatures,  in  order  to  break 
up  the  higher  hydrocarbons  referred  to  above,  thus 
furnishing  a  larger  percentage  of  the  permanent  gases. 
Blau  carries  on  his  distillation  at  lower  temperatures, 
r,i hi  to  700°  *'..  where  a  large  percentage  of  the  easily 
liquetialue  gases  is  produced,  together  with  a  smaller 
percentage  of  the  permanent  gases.  This  whole  product 
is  then  put  through  the  usual  processes  for  purification, 
and  is  then  highly  compressed.  Under  this  pressure 
the  heavier  gases  liquefy,  and  at  the  same  time  become 
saturated  with  the  permanent  gases.  Any  excess  of 
the  latter  passes  off  for  use  in  any  of  the  usual  ways, 
for  example,  running  the  gas  engine  for  the  compressor, 
and  the  like.  .  a-i 

This  pressure  solution  is  then  filled  into  steel  cylinders, 
in  which  it  is  available  for  transport.  The  cylinders 
are  of  all  sizes  from  i  kilo,  to  25  kilos.  A  medium  sized 
cylinder  of  10  kilos,  or  22  litres  would  be  about  5  or  6 
inches  in  diameter  and  about  3  feet  high.  Such  a  cylinder, 
at  15  cents  per  kilo.,  would  cost  81.50,  and  would  supply 
a  50  c.p.  incandescent  burner  for  4S0  hours,  or  four  months 
at  the  rate  of  four  hours  per  day.  A  kerosene  burner 
would  require  about  120  litres  or  about  32  gallons. 

The  specific  gravity  of  the  gas  is  1-105  (air  =  1) ;  that 
of  the  liquid  is  0-59  (water=l).  Thermal  equivalent.  1  kilo, 
gives  12,318  calories  ;    1  cb.m.=  1,000  litres  gives  15,349  cal. 


Consumption  of  Blaugas  per  hour. 


Intensity  of  light. 

H.  K. 

Grms. 

Litres. 

Cb.  ft. 

50 
100 
500 

21-00 

35-00 

122-00 

17-0 
29-0 
98-0 

0-63 
1-07 
3-63 

Explosion  limits. 


Name  of  gas. 

Upper  limit. 

Lower  limit. 

Range. 

Air. 

Gas. 

Air. 

Gas. 

-- 

Acetylene    .... 
Blau  gas 

per  cent. 

93 
98 
96 

per  cent. 

7 
2 
4 

per  cent. 

81 
51 
92 

per  cent. 

'  19 

49 

8 

per  cent. 

12 

47 

4 

For  incandescent  lighting  it  is  veiy  important  to  have 
a  gas  of  high  calorific  value  in  order  that  the  generation 
of  heat  may  be  as  concentrated  as  possible.  Concentration 
of  heat  means  high  temperature  in  the  mantle,  and 
experiment  and  theory  agree  that  the  radiation  of  a 
source  is  proportional  to  the  fourth  power  of  the  absolute 
temperature  (Stefan's  law),  and,  moreover,  according 
to  Wien's  displacement  law,  as  the  temperature  rises, 
the  proportions  of  energy  available  for  illumination 
increase.  For  this  reason  the  electric  arc  is  the  most 
efficient  source  of  light,  and  such  low  temperature  sources 
■as  the  ordinary  gas  burner  or  incandescent  electric  light 
are  very  inefficient.  The  researches  of  Lummer,  Pringsheim, 
Wien,  Boltzman,  Stefan,  and.  others  have  amply  proved 
the  enormous  economy  of  a  high  temperature  source 
of  light. 
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Separating  vapour  from  the  material  from  which  it  is 
generated.  C.  R.  Hill,  Broadstone,  Dorset.  Eng.  Pat. 
9229,  April  20,  1907. 

Is  order  to  facilitate  the  escape  of  vapour  from  moist 
heated  masses  of  material,  several  perforated  pipes  are 
arranged  in  the  mass  so  that  their  upper,  open  ends 
project  into  the  vapour  space  above  the  surface  of  the 
material. — W.  H.  C. 


Dry   products   from    liquids  and  semi-liquids;    Obtaining 

.     D.  M.  A.  G.  Hawes,  London.     Eng.  Pat.  17,323, 

July  29,  1907. 

To  prevent  loss  during  the  drying  of  material,  due  to 
fine  particles  being  carried  away  by  the  current  of  air, 
the  latter  is  caused  to  pass  through  the  wire  gauze  of  a 
revolving  drum,  which  dips  into  water  or  other  suitable 
liquid  as  it  revolves.  The  film  of  liquid  retains  the  fine 
particles,  and  the  air  escapes.  The  material  retained  by 
the  liquid  is  recovered  in  the  dry  state  by  injecting  into 
the  drying  chamber,  in  the  form  of  spray!  the  liquid 
:ng  from  the  drum.— W.  H.  C. 


Distilling  or  rectifying  columns  ;   Plates  for  alcohol,  petro- 
leum,   and   like .     R.    Vallat,    Paris.     Eng.    Pat. 

9389,  April  23,  1907. 

See  Fr.  Pat.  376,872  of  1907  ;  this  J.,  1907,  1040.— T.  F.  B. 

Recovering  volatile  liquids  ;  Process  and  apparatus  for 

C.  Harrison,  W.  Bate,  and  W.  G.  Perks,  Hayle.     Eng. 
Pat.  9941,  April  29,  1907: 

See  Fr.  Pat.  381,529  of  1907  ;  this  J.,  1908,  140.— T.  F.  B. 

Evaporating  apparatus.     F.  I.  Scard,  London.     Eng.  Pat. 
22,408,  Oct,  10,  1907. 
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The  liquid  is  fed  into  the  evaporator  through  the  pipe,  j, 
and  impinges  against  the  vanes,  or  cups,  i,  in  the  annular 
trough,  g,  of  the  distributor,  c,  which  is  supported  by  the 
rods,  d,  and  the  disc,  e,  from  a  pivot  of  the  bracket,  /, 
in  the  steam  space,  a,  above  the  tubes,  b,  of  the  evaporator. 
The  impact  of  the  liquid  against  the  vanes,  i,  causes  the 
distributor  to  rotate. — W.  H.  C. 

Centrifugal  liquid  separators.  E.  W.  Richmond  and 
R.  A.  Lister  and  Co.,  Ltd.,  Dursley,  Gloucester.  Eng 
Pat,  24,357,  Nov.  4,  1907. 


The  claim  is  for  a  flexible  support  for  the  spindle  bearing 
of  a  centrifugal  machine.  The  support  is  cut  out  of 
sheet  metal  and  bent  round  so  as  to  take*  the  form  of  a 
barrel  as  shown  in  the  figure.  The  central  portion,  a2, 
bears  against  the  inner  curved  wall  of  a  boss  formed  on 
the  separator  frame,  and  the  "  fingers,"  a1,  grip  the  spindle- 
bearing.  The  tips,  a3,  of  the  upper  fingers  are  bent  back 
and  bear  against  a  conical  nut  screwed  over  the  upper 
end  of  the  spindle-bearing.  By  screwing  up  or  unscrewing 
this  nut,  the  tension  of  the  spring  can  be  adjusted. 

— W.  H.  C. 

Temperature  exchangers.  Soc.  l'Air  Liquide,  and  G. 
Claude,  Paris.  Eng.  Pat.  25,658,  Nov.  19,  1907. 
Under  Int.  Con  v.,  Nov,  20,  1906. 

In  a  cylindrical  multitubular  temperature  exchanger, 
diaphragm  plates  are  fixed  at  intervals  in  the  casing  to 
distribute  the  counter  current  evenly  among  the  tubes. 
Each  plate  has  a  segment  so  cut  away  as  to  compel  the 
counter  current  to  take  a  helical  path  through  the 
apparatus. — J.  W.  H. 

Retort-furnace  ;   Regenerative .     0.  S.  Eliel,  La  Salle, 

111.     U.S.  Pat,  885,740,  April  28,  1908. 

The  claim  is  for  a  retort-furnace  chamber  divided  by  a 
central,  vertical  wall  provided  with  a  vertical  gas  flue. 
Four  chequer-work  regenerator  chambers  are  arranged 
beneath  the  retort-chamber,  two  for  gas  and  two  for  air, 
so  that  by  reversing  the  dampers  from  time  to  time, 
both  the  gas  and  the  air  can  be  preheated. — W.  H.  C. 

Chemical  react  ion  between  materials  ;    Process  of  obtaining 

a  violent .     C.  G.  P.  de  Laval,  Stockholm,  Assignor 

to  Soc.  Anon.  Metallurgique  Proc.  de  Laval,  Frankfort, 
Germany.     U.S.  Pat,  885,766,  April  28,  1908. 

SEE  Fr.  Pat.  356,096  of  1905  ;  this  J.,  1905.  131 1.— T.  F.  P. 

Filter    elements  ;      Lining    for .     C.     Scllenscheidt, 

Merlin.     U.S.  Put.   B86.420,   May  5,    1908. 

See  Eng.  Pat.  20,375  of  1907  ;   this  J.,  1908,  68.— T.  F.  B. 

Filter-plate.     II.     M.    Ashby,    Chicago.,     111.     U.S.     Pat. 
886,464,  .May  •"»,   1908. 

Tiik  entire  circumference  of  a  sheet  of  fibrous  material 
(wood),  is  clamped  between  two  rigid  non-flexible  metallic 
frames,    so    that    the    fibres  of    tin'    sheet,  constituting 

the  filteT-plat6  proper,  arc  held  under  tension. — A.  G.  L. 


Saturating  pans  [for  satu. 
rating  liquids  with  carbon 
dioxide,  etc.].  H.  Jiirgens. 
Ger.  Pat.  194,240,  Nov.  3, 
1906. 

Baffle-plates,  c,  d,  e 
(see  Fig.),  are  arranged 
in  the  pan,  a,  in  such  a 
manner,  that  the  carbon 
dioxide  entering  through 
/  b,  is  forced  to  take  the 
course  indicated  by  the 
arrows. — A.  S. 


Mist  or  fog  in  chemical  operations  ;  Prevention  and  con- 
densation of .     W.    Ostwald.     Ger.    Pat.    195,080, 

Nov.  13,  1906. 
The  mist  is  exposed  to  varying  pressure,  whereby  the 
larger  particles  increase  in  size  at  the  expense  of  the 
smaller  ones,  and  finally  separate  as  drops.  For  this 
purpose,  the  mist  may  be  passed  through  a  piston-  or 
diaphragm-pump.  Or,  the  mist  may  |be  subjected  to 
varying  temperature  as  well  as  tb  varying  pressure,  for 
example,  by  producing,  in  the  mist,  an  air-wave,  which 
as  is  known,  will  cause  variations  of  pressure  and  tem- 
perature corresponding  with  its  pericd  of  vibration.  A 
suitable  air-wave  can  be  produced  by  means  of  a  singing 
flame  in  a  portion  of  the  tube  through  which  the  mist 
is  passing,  or  by  means  of  the  mist  its3lf  acting  through 
a  pipe  or  whistle. — A.  S. 

Coke-ovens,  with  by-product  recovery,  in  South  Wales. 
H.  G.  Colman.  j.  Gas  Lighting,  May,  12,  1908,  353— 
355. 

The  author  describes  the  coke-oven  plant  at  Bargoed 
Colliery  belonging  to  the  Powell  Duffryn  Steam  Coal  Co. 
The  installation  consists  of  100  Koppers'  regenerative 
coke-ovens,  50  with  longitudinal  regenerators  common 
to  all  the  ovens,  and  50  with  separate  transverse  regenera- 
tors beneath  each  oven.  The  latter  type  have  the  advant- 
age that  it  is  not  necessary  to  stop  the  regenerators  if 
some  of  the  ovens  have  to  be  cut  off  for  repairs.  The 
coal  after  mixing,  washing,  and  draining,  contains  about 
10  per  cent,  of  moisture,  6  of  ash,  1-1  of  sulphur,  and 
19-5  of  volatile  matter.  It  is  not  compressed,  but  is 
charged  from  trucks  through  hoppers  into  the  top  of  the 
ovens,  and  is  levelled  by  hand.  The  average  charge  is 
137  cwt.  of  wet  slack  per  oven  and  the  time  of  bun 
27-9  hours.  The  coke  is  pushed  out  by  an  electrically 
driven  ram  and  after  being  cooled  in  an  atmosphere  of 
steam  in  a  Darby  quencher,  in  order  to  preserve  its 
bright  appearance,  slides  down  the  incline  to  the  con- 
veyor by  which  it  is  taken  to  the  screens.  The  yield  of 
coke  is  81-75  per  cent,  on  the  dry  coal,  of  which  1 -7.">  per 
cent,  is  breeze.  The  coke  averages:  fixed  carbon, 
91-76;  ash.  7-84;  moisture  and  volatile  matter.  0*40: 
and  sulphur.  0*91  per  cent.  About  36-5  ll>.  of  tar  and 
19-5  II).  of  ammonium  sulphate  are  recovered  per  ton. 
The  former  is  distilled  on  the  works,  and  the  sulphuric 
acid  required  for  the  latter  is  manufactured  by  burning 
the  spent  oxide  used  to  purify  the  gas,  and  the  hydro 
sulphide  from  the  saturator.  Tin-  burnt  oxide  aftei 
being  rendered  alkaline  by  treatment  with  ammoniaoal 
liquor  is  used  over  again  in  the  purifiers.  Aboul 
lo.ooo  cub.  ft.  of  gas  per  ton  of  coal  arc  obtained,  having 
an    average   calorific    value   of   460    B.Th.U.    gross,   and 
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testing:  carbon  dioxide,  2-01;  oxygen,  0-42;  carbon 
monoxide.  5*21;  ethylene,  0-80;  hydrogen.  63-42; 
methane.  23-14  :  and  nitrogen.  5-00  per  cent.  Only 
about  half  of  the  gas  is  required  for  heating  the  ovens, 
so  that  ">0  i>er  cent,  is  available  for  other  purposes.  This 
surplus  gas  is  partly  burnt  under  the  boilers  and  partly 
used  to  generate  ]>ower  in  gas  engines,  of  which  there 
are  at  present  two  at  work,  viz.,  one  of  the  Cockerill  type 
of  650  h.p.  and  one  of  the  Niirnberg  tyj>e  of  120(1  h.p. 
The  latter,  when  running  at  100  revolutions,  consumes 
21-3  cub.  ft.  of  gas  (458  B.Th.U.  per  cub.  ft.)  per  B.H.P.- 
hour.  and  is  so  satisfactory  that  a  second  engine  of  the 
same  type  to  develop  2400  B.H.P.,  is  being  erected. 

— W.  H.  C. 

Light  standards  ;    Investigations  on ,  and  the  present 

condition  of  the  high-voltage  glow  lamp.     C.  C.  Paterson. 

Nat.    Physical    Lab.,    Collected    Researches,    1908,    3, 

49—96. 
The  results  of  the  investigations  are  given  under  the 
following  headings  : — A.  Flame  standards.  (1).  Influence 
of  atmospheric  conditions.  (2).  Curves  showing  variation 
of  candle  power  due  to  humidity.  (3).  Photometric 
methods.  (4).  Description  of  flame  standards.  (5).  Sum- 
mary of  results  of  intercomparisons  in  the  National 
Laboratories  of  France.  Germany,  and  Great  Britain. 
(6).  Comparison  and  criticism  of  the  three  principal 
flame  standards.  B.  Secondary  standards  (electric). 
(1).  Life  curves  of  Fleming- Ediswan  lamps.  (2).  Life 
curves  of  high-voltage  glow  lamps.  C.  Commercial  glow- 
lamp  testing.  (1).  Target  diagrams  of  lamp  by  ten 
British  makers.  (2).  Initial  rating.  (3).  Life  test. 
(4).  Voltage  regulation.  (5).  Comparison  between  normal 
life  test  and  an  overrunning  test  on  glow  lamps. 
(6).  Measurement  of  mean  spherical  candle  power. 
(7).  Voltage  regulator. 

In  the  following  table  the  relative  values  of  the  three 
chief  flame  standards,  as  determined  in  Great  Britain, 
Germany,  and  France  are  shown  : — 


1    Pentane. 

Hefner. 

Carcel. 

National  Physical  Laboratory              1 

Reichanstalt i           1 

Laboratoire  Central    1 

Laboratoire  d'Essai9 1 

0-914 
0-917 
0-929 
0-928 

0-982 
0-991 
1-000 
0-996 

Consideration  of  the  relative  advantages  and  draw- 
backs of  the  three  standards  leads  the  author  to  conclude 
that  the  Hefner  and  pentane  lamps  are  much  more  con- 
stant than  the  Carcel  lamp  ;  and  that,  as  between  the 
pentane  and  Hefner  lamps,  the  whiter  light  of  the  former 
and  its  greater  candle  power  (11  times  that  of  the  Hefner 
lamp),  together  with  its  greater  ease  of  adjustment  when 
making  observations,  greatly  outweigh  the  advantages 
attaching  to  the  Hefner  lamp  by  reason  of  its  simpler 
construction  and  the  smaller  correction  required  for 
changes  in  barometric  pressure. — A.  S. 

Ammonia  and  hydrogen  cyanide  ;    Synthesis  of [in 

a  gas-producer].     H.  C.  Woltereck.     See  VII. 

Fuel ;   Relation  between  the  composition  of  a and  its 

value  in  ceramic  firings.     A.  J.  Aubrey.     See  VIII. 

Alcohol  [denatured]  ;  Action  of on  metals.    Boulanger. 

See  XVII. 

Spirit  ;  Formation  of  by-products  in  the  combustion  of . 

M.  Altmayer.     See  XVII. 

Rare  earths  ;    Xon-toxicity  of  salts  of .     C.  Bachem. 

See  XX. 

Sodium  peroxide  in  certain  quantitative  processes.     S.  W. 
Parr.     See  XXIII. 

Patents. 

Peat ;     Processes    of    preparing .     C.    U.    Greeley, 

Bangor,  Maine,  U.S.A.     Eng.  Pat.  9911,  April  29,  1907. 
See  U.S.  Pat.  863,385  of  1907  ;  this  J.,  1907,  1001.—  T.F.B. 


Fuel ;     New for   industrial   purposes.     F.    Clauss, 

Berlin.     Eng.  Pat.  21,360,  Sept.  26,  1907.     Under  Int. 
Con  v.,  Sept.  27,  1906. 

The  patent  is  for  the  use  as  fuel  of  formaldehyde  or  its 
polymerisation  products  or  substances  generating  it,  for 
a  variety  of  purposes,  including  heating  incandescent 
mantles,  welding,  soldering,  and  motive  power,  and  in 
combination  with  ordinary  fuels,  and  with  explosives 
and  flash-light  powders,  in  order  to  improve  the  com- 
bustion and  decrease  the  amount  of  smoke. — A.  T.  L. 

Fuel ;  Artificial .     H.  G.  Coales,  Market  Harborough. 

Eng.  Pat.  1553,  Jan.  22,  1908. 

Refuse  from  houses  and  works,  screened  if  desired  from 
fine  ash,  is  pulverised  in  a  dust  manipulator  of  the  kind 
described  in  Eng.  Pat.  17,038  of  1905,  large  and  hard 
pieces  being  rejected,  and  the  material  is  incorporated 
with  tar  or  pitch,  or  with  both,  in  the  proportion  of 
18  gallons  of  the  binding  agent  to  1  ton  of  refuse.  The 
mixture  is  compressed  and  moulded  into  briquettes. 

—A.  T.  L. 

Coal  dust ;    Drying  of for  briquettes.     O.    Horenz. 

Ger.   Pat.    195,653,   Jan.   24,    1907.     Addition  to  Ger. 

Pat.  181,048. 
The  coal  dust  is  warmed  under  a  pressure  so  slight,  that 
the  bituminous  oils  and  tar  cannot  separate,  but  sufficient 
to  prevent  the  inflammation  of  the  coal  dust. — A.  S. 

Coke  furnaces.  H.  Limberg,  St.  Johann-Saarbriicken, 
Germany.  Eng.  Pat.  361,  Jan.  6,  1908.  Addition  to 
Eng.  Pat.  14,992  of  1907. 

The  sagging  of  the  unsupported  cake  of  coal  on  the  side 
of  the  furnace  is  prevented  by  filling  the  free  space  between 
the  cake  of  coal  and  the  walls  of  the  furnace,  by  "  breaking 
up  "  the  rammed  cake  along  its  length.  For  this  purpose 
the  furnace  cover  is  provided  with  transverse  holes. 

—J.  W.  H. 

Coke-oven.     V.  D.  F.  Fieschi.     Fr.  Pat.  385,355,  Dec.  19, 
1907.     Under  Int.  Con  v.,  Dec.  19,  1906. 

The  claim  is  for  a  coke-oven  with  vertical  heating  flues 
and  separate  regenerators  beneath  each  oven.  The  gas 
enters  the  top  of  the  flues,  and  the  products  of  combustion 
pass  down  to  the  waste-gas  flue.  The  flues,  ovens,  and 
regenerators  are  connected  in  such  a  manner,  that,  by 
adjusting  the  dampers,  which  are  accessible  from  above, 
the  ovens  can  be  worked  in  three  ways  : — 1,  as  non- 
recuperative  ovens,  in  which  case  the  gas  passes  directly 
from  the  ovens  to  the  flues  and  is  burnt ;  2,  as  recuperative 
ovens,  in  which  case  the  gas  passes  by  a  main  to  the  by- 
product recovery  plant,  and  then  returns  to  the  flues  to 
be  burnt ;  and  3,  as  recuperative  and  regenerative  ovens, 
when  as  well  as  recovering  the  by-products,  the  air  for 
combustion  is  preheated  in  the  regenerators  by  means  of 
the  hot  waste  gas. — W.  H.  C. 

Coal  and  other  carbonaceous  substances  ;     Distillation  of 

.     T.  Parker,  London.     Eng.  Pat.   1972,  Jan.  25, 

1907. 

See  Fr.  Pat.  378,621  of  1907  ;  this  J.,  1907,  1131.— T.  F.  B. 

Coal  ;     Distillation  of .     C.   C.   Carpenter,   London. 

Eng.  Pat]   14,371,  June  21,  1907. 

In  the  charging  of  retorts  for  the  distillation  of  coal, 
in  the  manufacture  of  illuminating  gas,  a  core  of  coarse 
pieces  is  formed,  surrounded  by  a  layer  or  layers  of  greater 
fineness. — J.  W.  H. 

Gas   for   heating   and   illuminating ;     Apparatus   for   the 

manufacture  of .     C.  B.  Tully,  London.     Eng.  Pat. 

10,346,  May  3,  1907. 

The  apparatus  comprises  a  gas  producer  and  a  scrubber, 
the  producer  having  one  or  more  vertical  retort-chambers 
arranged  above  the  producer-chamber  and  surrounded 
by  a  heating  jacket  containing  chequered  brickwork. 
The  retort-chambers  are  charged  at  the  upper  end,  and 
the  fuel  column,  which  is  continuous  through  the  retort- 
chambers  and  the  producer-chamber,  rests  on  a  grate 
arranged  above  a  water-trough  at  the  base  of  the  producer. 
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The  whole,  or  a  part,  of  the  producer  gas  may  be  burned 
in  the  heating  jacket,  the  draught  of  primary  and  of 
secondary  air  being  produced  by  a  water-jacketed  steam- 
jet  exhauster  at  the  base  of  the  stack-pipe.  The  gases 
from  the  retort-chamber  are  forced  or  drawn  by  a  steam- 
jet  exhauster  through  a  water-seal  and  through  the 
scrubber,  which  contains  a  number  of  trays  of  coke  through 
which  water  is  passed.  The  retorts  may  be  charged 
with  cannel  coal,  and  the  coal-gas  drawn  off  alone  or  in 
admixture  with  any  proportion  of  producer  gas  ;  or 
steam  may  be  introduced  below  the  grate,  to  form  a 
mixture  of  coal-gas  and  water-gas.  "  Methane-hydrogen 
«as "  may  be  formed  in  admixture  with  coal  gas,  by 
introducing  steam  below  the  grate,  and  tar  in  the  zone 
of  incandescent  fuel.  Finally,  the  retort-chamber  may 
be  charged  with  coke,  so  that  producer  gas,  water-gas, 
or  a  mixture  of  water-gas  and  "  methane-hydrogen  gas  r' 
is  obtained.  The  controlling  mechanism  may  be  arranged 
to  operate  simultaneously  the  stack-valve,  the  steam-jet 
beneath  it,  the  air-supply  valves  of  the  producer,  and, 
if  desired,  the  steam  and  tar  valves  of  the  producer  also. 

—A.  T.  L. 

Qae;      Method    of    and    apparatus    for    producing . 

E.  H.  Amet,  Assignor  to  International  Amet  Co., 
Phoenix,  Ariz.  Ter.  ~  U.S.  Pats.  885,903  and  885,904, 
April  28,  1908. 


"Liquid  fuel  is  supplied  by  the  pipe,  1,  to  the  chamber,  2, 
which  has  an  inclined  floor  as  shown.  Air  is  supplied 
to  the  lower  part  of  the  chamber,  2,  by  the  pipe,  12, 
-und  the  air  and  fuel  meet  beyond  the  baffle,  3.  The 
fuel  ignites  in  the  chamber  and  is  partially  burnt,  but 
the  flame  is  extinguished  at  the  narrow  end  of  the 
chamber,  2,  by  the  pipe,  7.  The  unbnrnt  vapours  and 
the  products  of  partial  combustion  are  "  fixed  "  or  con- 
verted into  a  permanent  gas  in  the  pipe,  7,  by  the  residual 
heat  passing  from  the  chamber. — W.  H.  C. 

■Gas  producer.  J.  R.  Ceorge,  Assignor  to  Morgan  Con- 
struction Co.,  Worcester,  Mass.  U.S.  Pat.  886,491, 
May  5,  1908. 

See  Eng.  Pat.  16,263  of  1903  ;  this  J.,  1903, 1189.— T.  F.  B. 

Gas  ;    Method  of  producing .     F.  Bauke,  Berlin.  •  U.S. 

Pat.  887,058,  May  12,  1908. 

See  Fr.  Pat.  305,334  of  1906  ;  this  J.,  1906,  920.— T.  F.  B. 

Producer  gas  ;    Process  of  recovering  ammonia  and  heating 

air  in  the   manufacture  of .     W.   J.   Crosslev   and 

T.  Rigby,  Openshaw.     U.S.  Pat.  885,980,  April  28!  1908. 

Ski:  Eng.  Pat.  24,144  of  1906  ;  this  J.,  1907,  957.— T.  F.  B. 

Ammonia  from  foal  gas  ;     Extraction  of by  washing 

ivith  acids  and  saline  solutions.  W.  Fcld.  Fr.  Pat. 
385,628,  Dec.  26,  1907. 

Skk  ling.  Pat.  27,567  of  1907  ;  this  J.,  1908,  495.— T.  F.  B. 

Oas  purifier  with  rotating  liter-casing.     .1.  Matthew.     Cer. 
Pat.   195,905,  Sept.   13,  1906. 


The  filtering  material  is  packed  in  the  horizontal  cylinder, 
1,  which  is  provided  with  baffle-plates,  2.  This  cylinder 
is  supported  in  a  chamber,  3,  divided  by  the  partition,  4, 
into  the  two  compartments,  5  and  6.  The  crude  gas 
enters  through  the  pipe,  7,  passes  through  the  filter- 
casing,  1,  into  the  chamber,  6,  and  leaves  the  chamber 
through  the  pipe.  8.  The  gas  is  treated  with  wet  filtering 
material  in  the  wide  portion  of  the  filter-casing,  and 
with  dry  material  in  the  narrow  portion.  For  this 
purpose,  a  suitable  liquid  is  introduced  through  the 
hollow  axis,  11,  until  it  reaches,  in  the  wide  portion  of 
the  filter-casing,  a  certain  leve^,  below  the  lowest  part 
of  the  narrow  portion,  14.  The  liquid  flows  away  through 
the  pipe,  12.— A.  S. 

Filaments  for  electric  lamps.     F.  J.  Planchon,  Paris.     Eng. 
Pat,   12,139,  May  25,  1907. 

Filaments  are  formed  from  compounds  of  albuminoid 
substances  with  '•'  the  anhydrides  or  acids  of  tungsten, 
molybdenum;  titanium,  tantalum,  or  uranium."  The 
albuminoid  substance,  such  as  gelatin  or  casein,  is  dis- 
solved in  water  or  in  alkali,  and  the  solution  is  mixed 
with  an  alkaline  solution  of  molybdic  acid,  for  example. 
The  whole  is  poured  into  dilute  acid,  and  the  precipitated 
albuminoid  compound  is  filtered  off  and  washed.  This 
compound,  either  alone  or  mixed  with  a  similar  com- 
pound or  with  the  albuminoid  or  acid  constituents  of 
such  a  compound,  or  with  acid  compounds  such  as 
phosphotungstic,  phosphomolybdie,  silicotungstic  acids, 
is  formed  into  a  plastic  mass  with  water  or  -with 
alkali,  and  drawn  into  rods  or  filaments,  which  are  received 
in  an  acid  bath  if  alkali  has  been  used--  The  filaments 
are  dried,  heated  with  exclusion  of  air,  and  finally  heated 
by  an  electric  current  in  vacua. — A.  T.  L. 

Gas    analyser  ';      Automatic .     U.S.     Pat.     881,986. 

See  XXIII. 


III.— DESTRUCTIVE   DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL  WAXES. 

Patents. 

Tar ;      Dehydration    of .     A.    Klonne.     Ger.     Pat. 

196,240,  Nov.  11,  1906. 

Above  the  vessel  in  which  the  separation  of  the  tar  and 
water  is  effected,  three  rollers  are  mounted,  of  which  the 
upper  two  are  rotated  in  opposite  directions.  The 
mixture  of  tar  and  water  is  fed  between  the  two  upper 
rollers  on  to  the  surface  of  the  lower  roller,  which  may 
be  heated,  in  order  to  soften  any  hard  lumps.  The 
tarry  mixture  passes  round  between  the  lower  roller 
and  the  two  upper  rollers,  whereby  any  bubbles  of  tar 
enclosing  water  are  broken,  and  falls  into  the  vessel  below, 
where  separation  is  effected  in  the  usual  manner — A.  S. 

Hydrocarbons  capable  of  absorbing  water;    Preparation  of 

.      ,1.  Lifsehiitz.   '  Ger.  Pat".  197,662,  Feb.  8,   1907.' 

It  is  Stated  that   the  water-absorbing  capacity  of  vaseline 

is  considerably  increased  it  it  be  heated  with  aqueous 
solutions  of  chromic,  permanganic,  chloric,  or  other 
similar  acids.  Far  example.  100  parts  of  vaseline  are 
mixed  with  .">o  parts  of  n  solution  containing  about  5  parts 

■of  a  chlorate,  and  after  addition  of  the  requisite  quantity 

of  sulphuric  acid  to  liberate  the  chloric  acid,  the  mixture 
is    boiled    until    most    of    the    water    has    evaporated,    and 

the  smell  of  oxides  of  chlorine  becomes  apparent.  About 
25  parts  oi  water  are  now  added,  and  t  be  boiling  continued. 
These  operations  are  repeated  until  the  vaseline  is  capable 

of  absorbing  three  times  its  weigh!  of  water,  whereupon 
the  solution  is  decanted  oil.  and  the  vaseline  washed  with 

water.  The  vaseline  containing  absorbed  water  is  suit- 
able toi-   medicinal   and   cosmetic  purposes. — A.  S. 
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IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Jndigctin  ;    Potassium    permanganate   value   of .     0. 

Miller  and  J.  Smirnoff.  Ber.,  1908,  41,  1363—1307. 
Chemically  pure  indigotin  was  prepared  from  both 
natural  (Java)  and  artificial  indigo  by  digestion  of 
35  grins,  with  one  litre  of  glacial  acetic  acid  containing 
3  per  cent,  of  concentrated  hydrochloric  acid.  After 
filtering,  and  washing  with  200  c.c.  of  boiling  acetic  acid, 
followed  by  hot  water,  the  residue  was  dried,  and  the 
operation  repeated  five  times  in  the  case  of  the  natural, 
and  twice  in  the  case  of  artificial  material.  The  purified 
indigo  was  then  crystallised  from  aniline  (6  grms.  in 
1  litre).  The  product,  on  elementary  analysis,  gave  ; 
numbers  agreeing  well  with  the  theoretical.  The  pure 
.substance  was  converted  into  the  disulphonic  acid  and 
titrated  with  permanganate,  when  it  was  found  that 
100  parts  of  indigotin  required  42*26  parts  of  potassium 
permanganate.  This  number  agrees  with  that  found 
by  Mohr  (42-16),  but  differs  from  that  found  by  Skalweit 
(48-27).  The  authors  are  unable  to  account  for  the 
divergence  of  the  number  found  bv  them  from  the  theor- 
etical* 48-27).  (See  also  this  J.,  1906,  735  ;  1907,  4,  182, 
1172,   1174.)— J.  C.  C. 

Mordant    dt/cstuffs ;     Theory    of .     C.    Liebermann. 

Ber..   1908.  41.   1436—1444. 

Ix  Werner's  recent  paper  on  a  new  theory  of  mordant 
•dyestuffs  (this  J.,  1908,  439),  Liebermann's  theory  of 
mordant  dyestuffs  was  stated  to  have  been  applied 
only  to  those  of  the  alizarin  class.  The  author  points 
out  that  he  had  applied  his  theory  to  many  different 
classes  of  dyestuffs.  and  that  it  is  practically  the  same 
as  Werner's,  with  the  advantage  that  only  the  ordinary 
theory  of  valency  is  required.  In  cases  where  a  hydroxyl 
(or  X.OH)  group  is  adjacent  to  carbonyl  and  thus  no  salt 
formation  is  possible,  this  can  take  place  if  the  hydrated 
form  of  the  latter  is  postulated  ;  thus,  lake  formation 
•would  give  rise  to  such  a  compound  as,  for  example, 

OH 
I    O 

N 
■where  M  denotes  a  metallic  atom. — J.  C.  C. 

Diazo-compounds  and  a  zo-dyestuffs  ;    A   reaction  between 
.     E.  Grandmougin.     Ber.,  1908,  41,  1403. 

The  author  points  out  that  he  has  formerly  described 
instances  of  the  reaction  between  diazo-compounds  and 
azo-dyestuffs  recently  mentioned  by  Lwoff  (this  J.,  1908, 
440).  Thus  by  the  action  of  p-nitrodiazobenzene  chloride 
on  benzeneazosalicylic  acid,  p-nitrobenzeneazosalicylic 
acid  and  bis-p-nitrobenzeneazophenol  are  formed  (the 
latter  evidently  by  the  elimination  of  the  carboxyl  group 
of  the  salicylic  acid).  Also,  by  the  action  of  diazotised 
aminobenzoic  acid  on  benzeneazo-rt-naphthol,  a  mixture 
of  bisbenzeneazo-a-naphthol  and  biscarboxybenzeneazo- 
«-naphthol  is  obtained.  A  similar  reaction  takes  place 
■when  diazotised  sulphanilic  acid  is  used. — J.  C.  C. 

Aminoazo-compounds  ;     Yellow  azo-  and  violet  quinonoid 

salts   of  .     A.    Hantzsch   and   F.    Hilscher.     Ber., 

1908,  41,  1171—1187. 

The  authors  find  that  a  large  number  cf  aminoazo- 
■compounds  furnish  two  isomeric  salts  with  various  acids, 
the  first  example  of  this  isomerism  having  been  recorded 
by  J.  Thiele  in  1903  (Ber.,  36,  3965).  The  light-coloured 
salts  (mostly  orange-yeilow)  are  considered  to  have  the 
azo-constitution,  whilst  the  dark-coloured  salts  (mostly 
violet)  are  quinonoid.  The  determination  of  the  con- 
stitution was  arrived  at  from  a  study  of  the  absorption 
spectra.  Dimethyl-  and  phenyl-aminoazobenzene, 
p-tolueneazodimethvlaniline,  p-bromobenzeneazodimethyl- 
aniline,  etc.,  fcrm  chiefly  the  violet  salts,  whilst  dibromo- 
tolueneazodimethylaniline  and  tribromobenzeneazodi- 
methylaniline  form  principally  orange  salts.     Aminoazo- 


benzene  gives  both  kinds  in  equal  amount.  In  general, 
the  orange-yellow,  labile  salts  are  first  formed,  and  these 
change  (by  the  addition  of  traces  of  acids  or  sometimes 
by  friction)  into  the  violet  stable  salts :  the  former 
crystallise  in  thin  plates  and  the  latter  in  needles.  The 
light-coloured  salts  are  usually  obtained  by  adding  an 
ethereal  solution  of  the  base  to  excess  of  acetyl  chloride 
(bromide  or  iodide)  diluted  with  ether,  and  the  salts  of 
acids  insoluble  in  ether  are  prepared  by  adding  an  acetic 
acid  or  alcoholic  solution  of  the  base  to  excess  of  the 
aqueous  acid. — J.  C.  C. 

Gallocyanine  dyestuffs  ;   Condensation  of with  amino- 

compounds.  E.  Grandmougin  and  E.  Bodmer.  J. 
prakt.  Chem.,  1908,  77,  498—510. 
The  authors  have  continued  their  previous  work  on  this 
subject  (this  J.,  1907,  312).  The  condensation  product 
of  Correine  and  m-aminobenzoic  acid  crystallises  from 
alcohol  in  green  needles,  which  give  a  red  solution  in 
concentrated  sulphuric  acid,  changing  to  reddish-brown 
on  dilution  with  water.  The  alkaline  solution  is  blue- 
violet.  When  p-aminobenzoic  acid  is  substituted  for  the 
meta-acid  in  this  reaction,  the  product  is  similar  and  has 
the  same  properties.  Correine  and  anthranilic  acid  give 
a  product  separating  from  alcohol  in  green  crystals; 
m-  and  p-nitraniline  condense  readily  with  Prune  and 
Correine,  but  o-nitraniline  condenses  less  easily.  The 
product  of  condensation  of  Correine  with  m-nitraniline 
forms  dark  olive  needles  dissolving  in  concentrated 
sulphuric  acid  with  a  red  colour,  which  on  dilution  becomes 
reddish-brown  and  finally  yellowish-green  ;  when  p-nitrani- 
line  is  used,  the  product  crystallises  in  bronze  plates 
giving  a  red  solution  with  concentrated  sulphuric  acid, 
which  is  not  changed  on  dilution.  Prune  and  methyl- 
aniline  yield  crystals  dissolving  in  concentrated  sulphuric 
acid  to  a  reddish-violet  solution,  which  changes  to  red 
on  dilution.  The  solution  in  glacial  acetic  acid  is  blue. 
Prune  and  p-phenylenediamine  furnish  a  crystalline 
powder  dissolving  in  concentrated  sulphuric  acid  with  a 
red  colour,  which  changes  to  reddish-brown  on  dilution  ; 
the  glacial  acetic  acid  solution  is  blue.  Prune  and  benzi- 
dine condense  to  a  substance  dissolving  in  concentrated 
sulphuric  acid  with  a  reddish-violet  colour,  changing 
to  red  on  dilution.  It  is  nearly  insoluble  in  alkalis,  but 
gives  a  bluish-violet  solution  in  chloroform.  Correine 
and  diethyl-p-phenylenediamine  give  blackish  needles 
dissolving  in  concentrated  sulphuric  acid  with  a  magenta- 
red  colour,  becoming  browner  on  dilution.  The  substance 
dissolves  in  dilute  acid  with  a  red  colour,  which  changes 
to  blue  when  much  diluted.  The  glacial  acetic  acid 
solution  is  blue. — J.  C.  C. 

Chromophor,    CO.C  :  C  ;     Function   of    the   double   . 

F.    Zwayer   and   St.    v.    Kostanecki.     Ber.,    1908,    41, 

1335—1341. 
In  view  of    the  importance  of   the  double  chromophor, 
CO.C  :  C,  in  connection  with  the  theory  of  the  constitution 
of  dyestuffs,  the  authors  have  made  a  study  of  4 '-hydroxy  - 
1-benzoylcumarone, 

/  O 


C6H4< 


VCH 


/ 


C.C0.CcH4.0H. 


The  methyl  ether  was  prepared  by  two  methods,  namely, 
(1),  by  acetylating  2-hydroxy-4/-methoxychalkone, 
HO.C6H4.CH:CH.CO.C6H4.O.CH3,  (obtained  by  con- 
densing salicylaldehyde  and  p-methoxyacetophenone  in 
presence  of  sodium  hydroxide),  brominating  the  acetyl 
compound,  and  treating  the  resulting  2-acetoxy-4'- 
methoxychalkone  dibromide  with  alcoholic  potash ;  and 
(2),  by  condensing  cumaryl  chloride  and  anisol  in  presence 
of  aluminium  chloride.  The  methyl  ether  formed  in  this 
way  separates  from  alcohol  in  white  crystals  melting  at 
103 — 104°  C,  and  gives  an  intense  yellow  colour  with  con- 
centrated sulphuric  acid.  4'-Hydroxy-l-benzoylcumarone 
was  prepared  by  condensing  cumaryl  chloride  with  phenol 
in  presence  of  aluminium  chloride,  and  hydrolysing  the 
cumaryl  ester  of  4'-hydroxy-l-benzoylcumarone  thus 
formed.  The  substance  crystallises  from  dilute  alcohol 
in  yellow  needles  melting  at  179—180°  C,  thus  resembling 
4-hydroxychalkone  (pale  yellow)  and  4'-hydroxychalkone 
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(yellow)  rather  than  4'-hydroxyflavone  (white).  Its 
solution  in  dilute  sodium  hydroxide  is  yellow  with  a  weak 
green  fluorescence,  and  it  gives  a  yellow  solution  in  con- 
centrated sulphuric  acid.  By  similar  reactions,  3' :  4'- 
dimethoxy-1-benzoylcumarone  was  obtained  ;  it  forms 
colourless  crystals  from  ether  which  melt  at  90 — 91°  C. 
The  solution  in  sulphuric  acid  is  orange-coloured. 

—J.  C.  C. 

Benzanthrone  derivative  ;    An  early .     C.  Liebermann 

and  K.  Roka.     Ber.,   1908,  41,   1423—1427. 

The  substance  described  by  Liebermann  in  1882  as  being 
produced  from  amyloxanthranol  by  the  action  of  con- 
centrated sulphuric  acid,  exhibits  many  similarities  to 
the  members  of  the  benzanthrone  group  and  probably 
belongs  to  this.  The  substance  is  considered  to  be  a 
methyldihydrobenzanthrone  (I)  or  a  methylbenzanthrone 
(II). 

P  tt  ^CO-CglLj  -  CH.CH3      p  tt  ^-CO  C6H3  -  C.CH3 

6    4^ C:CH.CH2  6    4<^ C:  CH.CH. 

I.  II. 

It  is  oxidised  by  chromic  acid  to  anthraquinonecarboxylic 
acid,  and  on  reduction  with  hydriodic  acid,  yields  a  hydro- 
carbon dissolving  in  concentrated  sulphuric  acid  to  a 
colourless  solution  which  becomes  deep  red  on  heating. 
Benzanthrone  also  gives  these  reactions. — J.  C.  C. 

Patents. 

Anthracene  series  ;  Manufacture  of  compounds  of  the . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  9657,  April  25,  1907. 

According  to  Eng.  Pat.  29,750  of  1906  (this  J.,  1907, 
1135),  compounds  of  the  anthracene  series  are  produced 
by  treating  a  1-acetylaminoanthraquinone  compound, 
or  a  halogen  derivative  of  the  same,  with  an  acid  chloride. 
According  to  the  present  patent,  other  acetylaminoanthra- 
quinone  compounds,  when  treated  with  an  acid  chloride 
such  as  phosphorus  oxychloride,  phosphorus  pentachloride, 
or  sulphuryl  chloride,  yield  valuable  condensation 
products.  Either  a  monoacetyl-2-aminoanthraquinone 
or  a  diacetyl-2-aminoanthraquinone  compound,  or  a 
mixture  of  any  one  of  these  compounds  with  any  other 
of  them  or  with  a  1-acetylaminoanthraquinone  compound 
may  be  employed.  Instead  of  any  of  the  above-mentioned 
compounds,  their  halogen  derivatives  may  be  employed. 
Most  of  the  products  are  vat  dyestuffs  for  cotton.  The 
products  obtained  by  heating  1-acetylaminoanthra- 
quinone alone  with  an  acid  chloride,  as  in  the  former 
patent,  should  preferably  be  dyed  whilst  using  less 
sodium  hydroxide  and  a  lower  temperature  than  usual, 
and  also  with  the  addition  of  some  sodium  sulphate 
to  the  vat,  reddish-brown  shades  being  then  obtained  on 
cotton.  But  by  employing  a  mixture  of  1-acetylamino- 
anthraquinone with  2-acetylaminoanthraquinone,  as  in 
the  present  patent,  a  yellow  vat-dyestuff  is  obtained, 
which  can  be  employed  in  the  usual  manner,  though  in  this 
case  also,  it  is  preferable  to  dye  in  presence  of  less  sodium 
hydroxide  and  at  a  lower  temperature  than  usual,  and 
aiso  with  the  addition  of  some  sodium  sulphate  to  the  vat. 
By  the  action  of  phosphorus  oxychloride  on  the  acetyl 
derivative  of  the  diaminoanthraquinone  obtained  by 
reducing  awiinitroanthraquinone  (Ger.  Pat.  72,685),  a 
brown  vat-dyestuff  is  obtained,  but  by  employing  a 
mixture  of  this  diamino  compound  with  1-acetylamino- 
anthraquinone or  2-acct ylaminoanthraquinone,  products 
are  obtained  which  respectively  dyo  cotton  in  orange- 
yellow  and  yellow  shades.  The  acetylation  of  the 
aminoanthraquinone  compound  and  the  treatment  with 
the  acid  chloride  can  be  combined  in  one  operation  ; 
for  instance  by  heating  the  aminoanthraquinone  compound 

with     cither     phosphorus     oxychloride     or       phosphorus 

pentaohloride  together  with  cither,  acetic  anhydride, 
acetyl  chloride,  or  sodium  acetate,  the  new  condensation 
products  are  obtained.  If  sulphuryl  chloride  be  employed 
as    the   acid    chloride,    in    the    presence    of    an    acctylat  jng 

agent,  acetylation  and  ohlorination  of  the  anthraquinone 

residue  can  he  effected  in  one  operation  with  the  conden- 
sation.    The     compounds     obtained     according     to     this 


invention  possess  weak  basic  properties.  They  differ 
from  the  acetylaminoanthraquinone  compounds  from 
which  they  have  been  prepared,  by  not  being  re-converted 
into  the  original  aminoanthraquinone  compound  by 
hydrolysing  agents,  such  as  sulphuric  acid,  at  70°  to 
80°  C.  Most  of  them  are  dyestuffs ;  others  appear  to 
have  little  or  no  affinity  for  the  fibre,  but  can  be  used  for 
the  manufacture  of  dyestuffs. — E.   F. 

[Triphenylmethane]  dyestuff  ;     Green and  process  of 

making  same.  P.  Julius,  Assignor  to  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
U.S.  Pat.  886,815,  May  5,  1908. 

!    See  Fr.  Pat,  371,742  of  1906  ;  this  J.,  1907,  404.— -T.  F.  B. 

Vat   dyestuffs   containing    sulphur    [thioindigo     dyestuffs]. 

Process  for  preparing .     Badische  Anilin  und  Soda 

Fabrik.     Ger.  Pat,  190,477,  July  17,  1906. 

The  leuco-compounds  of  thioindigo  dyestuffs,  obtained 
j  by  condensing  thiosalicylic  acid  with  the  condensation 
!  product  of  chloral  and  formaldehyde  (Fr.  Pat.  367,709' 
1    and    Addition;      this    J.,    1906,    1143;      1907,    89),    are 

treated   in   the   cold   with   alkaline   oxidising   agents,   or 

with  acid  oxidising  agents,  and  the  resulting  substances 
j    heated  with  alkalis  or  alkaline-earths.     The  dyestuffs  may 

be  obtained  direct  from  the  leuco-compounds  by  oxidising 
I    with   hot   alkaline   agents,    or   with   sulphur   or   sulphur 

chloride  according  to  Fr.  Pat.  367,739  (this  J.,  1906,  1143). 

— T.  F.  B. 

Ago  dyestuffs  and  intermediate  products  ;    Manufacture  of 

.     O.    Imray,    London.     From    Farbwerke    vorm. 

Meister,  Lucius,  und  Briining,  Hoechst  a/Main,  Germany. 

9  Eng.  Pat.  9742,  April  20,  1907. 

See  Addition  of  April  25.  1907,  to  Fr.  Pat.  376,868  of  1907  ; 
this  J.,  1907,  1083.—  T.  F.  B. 

\A  zo]  dyestuff  suitable  for  preparing  lakes  ;     Process  for 

making   an .     Farbwerke   vorm.    Meister,    Lucius, 

und  Briining.     Fr.  Pat.  385,570,  March  20,  1907. 

See  U.S.  Pat.  858,065  of  1907  ;  this  J.,  1907,  920.— T.  F.  B. 

Arylthioglycol-o-carboxylic  acids  ;    Process  of  making . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Fr. 
Pat.  385,675,  March  25,  1907. 

See  Eng.  Pat.  6930  of  1907  ;  this  J.,  1908,  218.— T.  F.  B. 

o-Hydroxy-p-nitranilinesulphonic   acids  ;      Preparation   of 

.     Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 

Ger.  Pat.  197,807,  May  15,  1905.     Addition  to  Ger.  Pat. 

188,378. 

Derivatives  of  o-aminophenolsulphonic  acids  (e.g.,. 
methyl  or  chloro  derivatives)  are  treated  with  phosgene, 
nitrated,  and  the  products  saponified.  The  new  o-hydroxy- 
p-nitranilinesulphonic  acids  are  applicable  for  the  manu- 
facture of  azo  dyestuffs. — T.  F.  B. 

Hydroxyanthrarufin  and  hydroxychrysazin  ;    Preparation 

of .     Farbwerke     vorm.     Meister,     Lucius,     und 

Briining.     Ger.  Pat,  195,028,  Jan.  9,  1906. 

According  bo  Liebermann  and  Boeck  (Ber.,  1878,  1617). 
hydroxyanthraquinones  containing  not  more  than  one 
hydroxyl  in  each  benzene  ring,  take  up  smoothly  another 
atom  of  oxygen  when  (used  with  potassium  113'droxide.  In 
the  case  of  anthrarufin  and  chrysazin,  however,  suoh  a  high 
temperature  is  needed  for  the  reaction  that  only  moderate 
yields  of  t  rili  ydrox  vanthraquinone  are  obtainable.  It 
is  now  found  that  much  better  yields  can  be  obtained 
if    the    so-called    oxidation-fusion     method    be    employed. 

10  kilos,  of  the  hydroxyanthraquinone  arc  heated  with 
40  kilos,  of  sodium  hydroxide  solution  of  45  B.  and 
3  kilos,  of  sodium  nitrate  for  21  hours  to  ISO'- 185  C. 
in    an    autoclave.     The    product    is    mixed    with    water. 

calcium  ohloride  solution  added  till  a  precipitate  is  no 
longer  formed,  and  the  calcium  lake  separated,  washed, 
and     decomposed     with     dilute    acid.         By     this     method 

anthrarufin  yields  1*2*6  brihydroxyanthraquinone  (m.  pt. 

27:i  27 1  *'.).  whilst  chrysazin  yields  the  corresponding 
1-2-8-trihydroxy  compound  (in.  pt.  230°  ('.).— A.  S. 
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Hydnhryanthrarufin    mid   hydro.rychrysazin  ;     Pre  pa  nit  ion 

i>/ .      Farbwerke     Vara.      Mentor,     Lucius.     »ind 

Hriinins:.  Ger.  Pat.  196,960,  June  29.  1907.  Addition 
to  Ger.  Pat.  195.02*. 
The  pnx'o-s  for  making  hydroxy  derivative*  of 
anthrarutin  and  chrysazin  described  in  the  original 
[latent  (see  preceding  abstract)  can  be  made  almost 
quantitative  by  performing  the  melting  with  a  mixture 
of  potassium  and  sodium  hydroxides,  or  only  the  former, 
together  with  sodium  nitrate. — T.  F.  B. 

Phoianthreneavthraqv.inone  :         Preparation       of . 

Farbwerke  vonn.  Meister.  Lucius,  und  Briining. 
Ger.  Pat.  194.32S,  Oct.  28,  190(5. 

Phknanthkyi.bfn7.oyl-o-carbovylic  acid,  obtained  by 
treating  phenanthrenc  with  phthalin  acid  and  aluminium 
chloride,  is  converted  into  phenanthreneanthraquinone 
by  heating  with  phosphoric  anhydride  to  150°  C.  until 
the  product  is  insoluble  in  alkali.  The  product  is  washed 
with  water,  and  the  quinone  reduced  by  hydrosulphite 
solution  and  reprccipitated  by  oxidising  the  solution 
with  ai»-.  The  new  quinone  is  a  yellow  substance,  of  m. 
pt.  234J  C.  :  its  solutions  in  sulphuric  acid  are  violet- 
blue,  turning  brown  when  heated.  It  is  a  feeble  yellow 
dvestufl,  and  mav  be  used  for  preparing  other  dvestuffs. 

— T.'F.  B. 

/3- .V aphthylindigo  ;     Manufacture  of  halogen  derivatives  of 

and  of  intermediate  products.       0.  Imray,  London. 

From  Soc.  Ohem.  Ind.  in  Basic,  Basle.  Eng.  Pat. 
10,327,  May  3,  1907. 

See  U.S.  Pat.  872.227  of  1907 ;  this  J.,  1907, 1274.— T.  F.  B. 

Vat  dye-stuffs  ;  Preparation  of  red containing  bromine. 

Basler  Chem.  Fabrik.    Ger.  Pat,  196,349,  April  27,  1107. 

The  condensation  product  of  acenaphthenequinone  with 
phenylthioglycol-o-earboxylic  acid  or  3-oxy-(l)-thio- 
naphthene,  is  mixed  with  nitrobenzene,  and  the 
suspension  treated  with  bromine  at  temperatures  of 
140°  C.  and  upwards.  The  new  dyestufTs,  which  are 
deposited  from  the  solution  on  cooling,  dye  unmordanted 
wool  blue-violet  shades  from  the  hydrosulphite  vat ; 
these  shades  are  converted  to  red  by  hot  air  or  to  yellowish- 
red  b}-  treatment  with  oxidising  agents  (e.g.,  bleaching 
powder   solution). — T.  F.  B. 

Indigo  vat  employed  in  dyeing  ;    Preparation  of  the . 

H.  Chaumat,  Paris.    U.S.  Pat.  885,978.  April  28,  1908. 

See  Fr.  Pat.  379,041  of  1907  ;  this  J.,  1907,  1196.— T.  F.  B. 

Sulphur  dye  [sulphide  dyestnff]  ;    New  brown ,  and 

process  of  making  same.  M.  R.  Moffatt  and  H.  S.  Spira, 
Providence,  R.I.     U.S.  Pat.  886,532,  May  5,  1908. 

When"  wood-tar,  from  which  the  phenol  and  cresols 
have  been  removed  by  means  of  alkali,  is  fused  with 
sulphur  and  alkali  sulphides,  a  brown  dvestufl  is  obtained, 
capable  of  dyeing  unmordanted  cotton  a  brown  colour, 
which  is  fast  to  light,  scouring,  and  cross  dyeing.  The 
dyestnff  is  partly  soluble  in  water  and  readily  dissolves 
in  sodium  sulphide  solution,  from  which  it  is  precipitated 
by   acids. — F.  Sodn. 

Trii'i'.o  dy  stuff  ;    Bed and  process  of  making  same. 

G.  Kalischer,  Frankfort,  Germanv,  Assignor  to  Cassella 
Color  Co.,  New  York.  U.S.  Pat.  886,985,  Mav  5, 
1908. 

Si:e  Eng.  Pat.  14,787  of  1905  ;  this  J.,  1906,  368.— T.  F.  B. 

2- A  mino-1 -phenol -~)-snl  phonic  acid  ;  Preparation  of . 

L.  Cassella  und  Co.     Ger.  Pat.  197,496,  March  22,  1907. 

The  new  aminophenolsulphonic  acid  is  prepared  by 
sulphonating  carbonyl-o-aminophenol,  and  saponifying 
the  resulting  sulphonic  acid.  It  is  fairly  readily  soluble 
in  water,  and  forms  an  intensely  yellow  coloured  diazo 
compound,  the  azo  dvestuffs  from  which  are  deeper  in 
shade  than  those  obtained  from  the  isomeric  acids. 

— T.  F.  B. 


Sulphide    di/esluffs  ;     Process    for    producing    blue . 

A«t.-Ges.'  f.  Anilinfabr.     Fr.  Pat.  3S5,67:),    March   25, 

1007. 
Ski:  CLS.  Pat.  864,644  of  1907;  this  J.,  1907, 1044.— T.  F.  B. 

Polynitrohalogen     compounds     of     the     aromatic     series ,' 

Production  of .     Act.-Ces.  f.  Anilinfabr.     Fr.  Pat. 

385,199,  Dec.  19,  1907. 
Polynitrohalooen  compounds  of  the  aromatic  series 
are  obtained  when  an  aryl-sulphonic  chloride,  R.S02C1, 
acts  on  a  polynitro-phenol  or  -nanhthol  in  presence  of  a 
tertiary  base  such  as  pyridine,  quinoline,  dimethylaniline,. 
etc.  Example  1  :  A  mixture  of  80  parts  of  pyridine, 
229  parts  of  picric  acid,  176  parts  of  benzenesulphonic 
chloride,  and  300  parts  of  nitrobenzene  is  heated  to 
80 — 85°  0.  for  4 — 6  hours.  Volatile  substances  are  removed 
by  a  current,  of  steam,  and  the  residual  oil,  which  consists 
of  picryl  chloiide,  C6H2C1(N02)3,  crystallises  on  cooling. 
Example  2  :  242  parts  of  dimethylaniline  are  added  to 
234  parts  of  2 :  4-dinitro-l-naphthol  and  190  parts  of" 
p-toluenesulphonic  chloride ;  the  mass  is  heated  to. 
80 — 85°  C.  for  3 — 4  hours,  when,  on  cooling  and  adding 
alcohol,    2  :  4-dinitro-l-chloronaphthalene   is   obtained. 

-J.  C.  C. 

Sulphide    dyestnff s ;     Process    for    preparing    brown    and 

yellowish-brown .     Act.-C.es.    f.    Anilinfabr.      Ger.. 

Pats.    194,198   and    194,199,    Feb.    7,    1907. 

2-4-Dinitp.o  2'-hydroxydiphenylamine  or  its  5'-methyl 
derivative  is  heated  with  sulphur  and  an  alkali  sulphide 
in  presence  of  copper  or  a  copper  salt. — T.  F.  B. 

Sulphide  dyestuffs  ;   Preparation  of  blue .    Act.-Ges.  f. 

Anilinfabr.      Ger.     Pat.     197,083,    March     27,      1907. 
Addition  to  Ger.  Pat,   192,530. 

The  blue  sulphide  dyestuff  obtained  by  melting  p-amino- 
m-chloro-^'-hydroxydiphenylamine  with  sulphur  and 
sodium  sulphide,  is  fast  to  washing  and  light,  and  is 
somewhat  redder  in  shade  than  those  obtained,  according 
to  the  original  patent,  from  aminohvdroxydiphenylamine. 

— T.  F.  B. 

Anthracene  derivatives  ;   Production  of .     Farbenfabr.. 

vorm.   F.   Bayer  und  Co.     Fr.   Pat,  385,358,  Dec.   19,. 
1907.    Under  Int.  Conv.,  Dec.  24,  1906. 

Halogen  derivatives  of  the  anthracene  series,  when 
treated  with  fuming  sulphuric  acid,  with  or  without  the 
addition  of  boric  acid,  are  converted  into  the  corresponding 
hydroxy -compounds.  Example  :  A  mixture  of  10  kilos, 
of  1  : 4-dichloroanthraquinonc,  100  kilos,  of  fuming 
sulphuric  acid  (containing  10  per  cent,  of  sulphur  trioxide) 
and  5  kilos,  of  crystallised  boric  acid  is  heated  to  200°  C. 
Quinizarin  is  formed,  and  is  isolated  by  pouring  the  mass 
into  water  and  filtering.  Under  slightly  different 
conditions  of  temperature  and  strength  of  sulphuric 
acid,  1 :  4-chlorohydroxyanthraquinone  also  yields 
quinizarin,  and  l-amino-2  : 4-dibromo(or  diehloro)- 
anthraquinone  furnishes  l-amino-2-bromo(or  chloro)-4- 
hydroxyanthraquinone. — J.  C.  C. 

Anthracene  dyestuffs ;   Manufacture  of .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.     Ger.  Pat.  195,139,  March  5,. 
1907. 

P-Aminohydroxyanthraquinonesulphonic  acids  are 
obtained  by  treating  p-halogenhydroxyanthraquinone- 
sulphonic  acids  with  ammonia,  in  presence  of  a  catalytic 
agent  such  as  copper  or  its  compounds  — T.  F.  B. 

Dibromoanthrarufin-     and      dibromochrysa  zin-disulphonic 

acids ;      Preparation     of .       Farbenfabr.     vorm. 

F.  Bayer  und  Co.     Ger.  Pat.  197,082,  March  8,  1907. 

Dibromoanthrarufin-  and  -chrysazin-disulphonic  acids 
may  be  obtained  by  the  bromination  of  the  sulphonic 
acids  at  a  high  temperature,  e.g.,  140°  C,  and  in  acid 
solution.  Under  these  conditions  the  sulphonic  acid 
groups  of  most  other  hydroxyanthraquinonesulphonic 
acids  are  replaced  by  halogens.  The  products  dye 
unmordanted  wool  yellow,  and  chromed  wool  brown 
shades. — T.  F.  B. 
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Flavopnrpurin ;     Preparation    of .      R.    Wedekind 

und  Co.     Ger.   Pat.   191,955,  Oct.  27,   1906. 

Anthp.aflavic  acid,  obtained  by  melting  salts  of 
anthraquinone-2.6-disulphOnic  arid  with  alkalis,  can  be 
converted  into  flavopurpurin  by  heating  with  sodium 
nitrate  and  alkali  hydroxide  solution  of  greater  strength 
than  is  generally  used  for  such  oxidations  (a  caustic  soda 
liquor  of  boiling-point  185°  C.  is  mentioned)  ;  the  mixture 
is  subjected  to  prolonged  heating  in  a  closed  vessel  at 
215°— 225c  C— T.  F.  B" 

'Oxazine  dyestuffs  ;  Preparation  of  blue .    Kalle  und  Co. 

Ger.  Pat,  195,901,  Nov.  30,  1906. 
1.4.2-Dia>!tnonaphthol  or  .any  of  its  sulpho'nic  acids  is 
converted  into  a  blue  oxazine  dyestuff  by  heating  in 
.neutral  aqueous  or  alcoholic  solutions.  The  diamino- 
naphthol  may  be  prepared  either  by  reducing  the  product 
of  nitrating  2.1-aminonaphthol,  or  by  reducing  the 
•dyestuffs  obtained  by  combining  a  diazo  "  compound 
with   2.1-aminonaphthol.,-- T.  F.  B. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING      TEXTILES, 

YARNS,   AND    FIBRES. 

Buazi  fibre    fw\n  2}  uasaland.    ,  Bull.   Imp.   Inst.,    1908, 
6,  19— 22.    ( 

Livingstone,  in  1857,  first  drew  attention  to  Buaze 
(Securidaca  langepedunctdata)  fibre.  The  specimen 
examined  at  the  Imperial  Institute  had  been,  collected 
and  prepared  by  natives  at  Zomba  between  April  and 
June,  1905.  The  fibre  was  from  I  fit.  .5  ins.  to.  2  ft.  .2  ins. 
lon^,  had  a  yellowish,  colour,  and  when  cleaned,  was 
strong  and  flax-like.  On  chemical  examination  the 
following  results  were  obtained  :  Moisture,,  6-5  ,per  cent.  ; 
ash,  1;8;  n-hydrolysis  (loss),  18-8;  ./^'-hydrolysis  (loss), 
J23-5  ;  acid  purification  (loss),  11-5  ;  nitration  (gain),  43-3  ; 
cellulose,  74-5  per  cent,  (see  this  J.,  1907,  757).'  The 
length  of  the  ultimate  fibre  was  from  0-6  to  1-5  inches 
.frhean,'0-9  inch).  The  fibre  was  not  lignified.  The  sample 
as  a  whole  consisted  of  two  kinds  of  material— coarse 
fibres  from  the  bark  of  thick  stems  and  strips  of  hark 
from  thinner  twigs.  The  coarse  fibre  was  very  short, 
but  might  be  utilised  for  the  manufacture  of  rough  bags. 
The  bark  from  the  twigs  yielded,  in  a  laboratory  test, 
about  37  per  cent,  of  fibre'  of  good  lustre  and  strength 
and  of  satisfactory  colour,  which  might  foim  a  substitute 
for  flax  tow.  It  was  found  that  the  gums  present  on  the 
fibre  could  not  be  removed  by  the  ordinary  methods  of 
retting,  and  apparently  the  only  way  is  to  scrape  them 
off  by'  hand  after  the  steeping  process. — A.  S. 

Sidphite  celhdose  bleaches.     See  XIX. 
Patents. 

Artificial  silk  or  like  substances  ;    Filtering  and  spinning 
heads  for  machines  for  forming  filaments  of  metamorphosed 

cellulose  or 'similar  material  in  the  manufacture  of  ■ . 

M.  Waddell,  New  York.  Eng.  Pat.  7690,  Mar.  11, 
1907. 
This  combined  spinning  and  filtering  head  consists  of 
two  discs,  adapted  to  compress  between  them  a  suitable 
fibrous  filtering  material  sueli  as  cotton,  the  discs  being 
clamped  together  l>y  a  holt  passing  through  them.  One 
disc  is  provided  with  a  hollow  lug,  by  means  of  which  it- 
is  connected  with  a  hollow  pivot  mounted  upon  a  bracket. 
One  arm   of  this   bracket    is  also  hollow,   and   is  connected 

with  a  pipe  leading  to  the  reservoir  containing  the  viscose 

or  other  similar  solution.  The  other  end  OI  the  hollow 
aria  is  connected  with  the  Opening  in  the  pivot,  which 
communicates,  through  the  opening  of  the  lug,  with  ( he 
interior  space  between  the  discs.  In  operation,  the 
viscose  or  similar  substance  is  forced  through  the  com- 
municating passages  in  the  bracket,  pi\ot.  and  lug,  and 
{■Titers  the  space  between  the  two  discs.      Jt   is  then  forced 

through  the  filtering  medium  and  finally. poseep  through  a 


tube  fixed  on  the  other  side  of  the  filter  and  provided  at 
its  end  with  a  spinneret,  which  delivers  the  material  into 
a  fixing  bath.— P.  F.  C. 

Cellulose  ;    Preparation  of  concentrated  solutions  of 

and  manufacture  of  threads  from  same.  E.  Berenguer, 
Lisbon.  Portugal.  Eng.  Pat.  10,545,  Mav  6,  1907. 
Under  Int.  Conv.,  July  9,  1906. 

All  forms  of  cellulose  do  not  give  uniform  results  in  the 
production  of  concentrated  solutions.  One  reason  for  this 
is  stated  to  probably  be  a  transformation  of  the  surface 
of  the  cellulose  fibre,  produced  by  the  action  of  the  air. 
It  is  also  stated  that  in  some  plants,  such  as  cotton  and 
flax,  the  cellulose  has  already  undergone  this  surface 
transformation  before  separation  from  the  other  constitu- 
ents of  the  plant.  According  to  the  present  patent,  a 
cellulose  which  has  not  undergone  this  surface  transforma- 
tion is  used,  and  the  a'teration  of  the  surface  is  prevented 
by  keeping  it  moist,  by  immersion  in  water  or  otherwise. 
It  is  then  saturated  with  ammonia  by  placing  it  in  an 
ammoniacal  solution  for  some  hours?,  and  copper  carbonate 
added  in  excess.  The  nascent  copper  hydroxide  formed, 
acts  energetically  oh  the  cellulose,  so  that  a  very  con- 
centrated solution  is  obtained.  To  form  threads;  this 
solution,  is  passed  through  capillary  tubes  into  a  bath 
containing  alcohol,  ether,  nitric  acid,  and  water,  to 
solidify  the  cellulose.  Suitable  proportions  for  such  a 
bath  are  :—  8  kilos,  of  alcohol,  2  kilos,  of  ether,  0-5  kilo, 
of  nitric  acid,  and  8  kilos,  of  water. — E.  F. 

Cellulose    products ;     manufacture    of    new ;',     ^oc. 

Anon.  Francaise  la  Soie  Artificielle.      Fr.  Pat.  385,083, 
11  Dec.  16,  1907.'   Under  Int.  Conv.,  April  22,  1907. 

A  euPRAMMONiUM  solution  of  cellulose  is  forced  through 
fine  apertures  into  a  precipitating  bath  consisting  of  a 
strong  solution  of  sodium  hydroxide,  to  which  has  been 
added  glucose,  glycerin,  or  some  other  analogous  substance 
capable  of  forming  labile  compounds  with  bases. 

— P.F.  C. 

Volatile  solvents  used  in  the  manufacture  of  artificial  silk  ; 

Recovery   of '.     0.    Bucquet.     Ger.     Pat.    196,699, 

Feb.    10,     1907. 

A  liquid  fat  or  fatty  acid,  either  alone,  or  mixed  with  an 
oil  of  low  solidifying  point,  is  used  as  an  absorbent  of  the 
vapours  of  volatile  solvents.  When  the  absorbent  is 
saturated,  the  volatile  solvent  is  recovered  bv  distillation. 

—A.  S. 

Textile  fibres  from  reeds  or  rushes  ;    Obtaining .     F. 

Fuchs.       Ger.  Pat.  195,295,  April  30,  1907.      Addition 
to  Ger.  Pat.  180,396. 

Rekds  or  rushes  are  treated  with  calcium  or  magnesium 
bisulphite  solutions  at  a  temperature  of  100° — 110°  C.  The 
fibres  are  not  so  strong  as  those  obtained  by  treating 
with  solutions  of  alkali,  but  their    colour  is  superior. 

— T.  F.  B. 

Flax,  hemp,  and  like  textile  fibres  ;  Process  for  the  treat  mi  at 

of .     Syndicat    des    Proccdes    Rousseau,     Paris. 

Eng.  Pat.  18.337,  Aug.  13,  1907. 

SEBsFr.  Pat.  381,l*53of  1907  ;  this  J.,  1908, 119.— T.  F.  B. 

Waste  liquors  in  which  wool  has  ban  scoured;    Treatment 
0f .     E.  Dowie.     Fr.  Pat.  385,194,  Dec.  19,  1907. 

A  cvKitnin  DRATB,  such  as  sugar  or  starch,  is  added  to  the 
effluent  to  be  treated,  and  the  mixture  is  vigorously  stirred 

bv  blowing  in  air  or  steam.  By  tins  treatment,  the 
carbohydrate  is  largely  converted  into  potassium  sucrate, 

which  remain:  in  solution,  whilst  the  mixture  of  fats  and 
tatty   acids,    contained    in    the  effluent,    is   liberated.      This 

is  separated  from  the  solution  of  potassium  sucrate. 
treated  with  an  additional  quantity  of  the  carbohydrate, 

and   heated   to  the   boil   for  some  time.      The   mass   is  then 

transferred  into  a  hot  receiver,  and  on  standing,  separates 

into  Well-defined  layers,  wool-grease  being  uppermost  ; 
tatty    acids    hum     the    second     layer,     below     which     is    the 

solution  of  potassium  sucrate,  whilst  the  mud  settles  to 
the    bottom.       P,   l'\  I  '. 
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Bleaching,  scouriioi  or  otherwise  treating  yarns  or  fabrics  ; 

Machine    tor   .     J.    and    F.    Ashton.    Hyde.     Eng. 

Pat.  11,902,  May  22,  1907. 
A  dkim  which  is  divided  into  compartments  by  radially 

disposed  division  plates,  is  supported,  on  a  horizontal  axis. 
in  a  tank  containing  the  bleaching  liquor.  The  circum- 
ferential portion  of  the  drum  is  open,  the  material  to  be 
bleached  being  fed  into  and  removed  from  the  compart- 
ments whilst  the  drum  is  slowly  rotating.  An  endless 
band  of  webbmg  Or  other  suitable  material  is  led  over  guide 
rollers,  and  underneath  the  drum,  and  prevents  the  material 
from  falling  out  of  the  compartments  during  the  passage 
through  the  liquor. — F.  M. 

Mercerised  tissue*  or  fabrics  ;   Apparatus  tor  treating . 

R.    Kirchhof.    Braunau-Oelberg.    Bohemia.     Eng.    Pat. 

10.^73.   May  9.    1907. 
SEEFr.  Pat.  378,826  of  1907  :  this  J..  1907, 1196.— T.  F.  B. 

Dyeina    apparatus.     W.     Friedrich.    Dresden.    Germany. 
Eng.  Pat.  8568,  Apr.  12,  1907. 

Two  vats  and  a  supply  reservoir  are  placed  in  communica- 
tion with  one  another  by  means  of  pipes.  Each  vat  is 
further  provided  with  a  perforated,  hollow,  and  preferably 
rotatable  shafting  up"on  which  the  fabric  to  be  dyed  is 
directly  wound.  A  centrifugal  pump  is  connected  with 
each  shafting  and  also  with  the  supply  reservoir  containing 
the  dye-liquor.  In  operation,  the  dye-liquor  is  first 
pumped  from  the  reservoir,  through  one  of  the  perforated 
shaftings,  and  is  forced  radially  through  the  roll  of  cloth 
into  the  vat.  The  dye-liquor  overflows  from  this  vat 
through  the  connecting  pipe  into  the  second  vat. 
When  the  supply  reservoir  is  thus  emptied,  the  pipe 
connecting  it  with  the  pump  is  closed,  and  the 
direction  of  circulation  is  reversed.  The  dye-liquor 
then  travels  from  the  outside  to  the  inside  of  the 
roll  contained  in  the  first  vat,  and  in  the  opposite  direction 
through  the  roll  which  is  wound  upon  the  shafting 
arranged  in  the  second  vat.  This  circulation  is  continued 
until  the  desired  depth  of  shade  is  obtained.  The  dye- 
liquor  is  then  replaced  by  water,  and  the  material  washed 
in  a  similar  manner. — P.  F.  C. 

Dyeing  with  sulphurised  dyestufjs.  O.  Imray,  London. 
From  Farbwerke  vorra.  Meister,  Lucius,  und  Briining, 
Hoechst  a/Main,  Germany.  Eng.  Pat.  8631,  Apr.  13, 
1907. 

A  dye-bath  prepared  in  the  usual  manner  with  a  sulphur- 
ised dyestuff,  sodium  sulphide,  and  common  salt,  may 
be  treated  with  a  large  quantity  of  sodium,  potassium,  or 
ammonium  bisulphite  without  any  of  the  dyestuff  being 
precipitated.  This  addition  protects  '  animal  fibres, 
leather,  and  such  materials  as  paper,  from  the  harmful 
action  of  the  alkali  sulphide,  and  enables  them  to  be  dyed 
without  injury  with  a  sulphurised  dyestuff.  Too  great  an 
excess  of  bisulphite  must  be  avoided,  as  it  unfavourably 
influences  the  dyeing.  In  place  of  bisulphites,  sulphites 
may  be  used  in  presence  of  suitable  acids  or  acid  salts. 
Examjde  : — A  dye-bath  is  prepared  with  3*  grms.  of 
Thiogen  Blue  B.  4-5  grms.  of  crystallised  sodium  sulphide, 
4  grms.  of  crystallised  sodium  bisulphite,  and  90  grms.  of 
Glauber's  salt  per  litre.  Wool  is  dyed  therein  for  1  hour, 
then  washed,  and  finally  dried. — P.  F.  C. 

Dyeing   with   sulphide   dyestufjs   in   a   hydrosulphite   vat ; 

Process   for .     P.    Schneider.     Fr.    Pat.    385,087, 

Dec.  16,  1907. 

100  kilos,  of  the  dyestuff  are  kneaded  with  20 — 100 
kilos,  of  sodium  hydroxide  solution  (36°  B.),  according 
to  the  solubility  of  the  dyestuff  employed.  100  litres  of 
'"  liquid  hydrosulphite  "  are  next  added,  and  the  whole 
mixture  is  then  heated  to  about  50°  C.  This  treatment 
reduces  and  dissolves  the  dyestuff,  and  the  solution  thus 
prepared,  together  with  about  4  litres  of  "  liquid  hydro- 
sulphite," is  added  to  1000  litres  of  water  which  has 
been  previously  rendered  slightly  alkaline  by  the  addition 
of  1 — 2  litres  of  ammonia.  Cotton  is  dyed  in  this  vat 
by  giving  it  1 — 3  baths,  each  of  30  minutes'  duration,  at 
60  (  .  Wool  is  dyed  by  one  bath  of  45  minutes'  duration 
at  50°  ('.,  whilst  half-wool  goods  are  worked  in  the  bath 


at  30°  C.  for  15  minutes,  and  the  temperature  is  then 
raised  to  40°  C.  for  a  further  30  minutes.— P.  F.  C. 

Skeins,  fabrics,  and  the  like  ;  Process  and  apparatus  for 

treating .     H.  Thies.  Croesfeld,  and  W.  Mathesius, 

Berlin.     Eng.  Pat,  10,578,  May  7,  1907. 

See  Fr.  Pat,  380,864  of  1907  ;  this  J.,  1908,  72.— T.  F.  B. 

Dyeing  wool ;  Method  of -.     R.   B.   Ransford,   Upper 

Norwood.     From   L.    Cassella   und   Co.,    Frankfort   on 
Maine,  Germany.     Eng.  Pat.  17,430,  July  30,  1907. 

In  Eng.  Pat.  12,831  of  1907  (this  J.,  1908,  401)  a  method 
was  described  of  producing  mixed  effects  on  wool  by  first 
dyeing  white  wool  with  metallic  oxides  to  a  pale  colour, 
and  then  mixing  it  with  more  or  less  deeply  dyed  wool. 
According  to  the  presant  patent,  the  wool  to  be  used 
for  mixing  purposes  may,  without  affecting  the  fastness 
to  light  of  the  mixture,  be  shaded  with  suitable  organic 
dyestuffs  at  the  same  time  as  it  is  dyed  with  metallic 
compounds.  It  has  also  been  found  that  the  light  shades 
of  wool  may  be  dyed,  for  these  purposes,  by  other  coloured 
metallic  compounds,  such  as  sulphides  or  thiocyanates 
(sulphocyanides),  instead  of  with  metallic  oxides.  For 
example  the  wool  for  light  shades  may  be  dyed  by  boiling 
100  kilos,  in  a  bath  charged  with  4  kilos,  of  potassium 
bichromate,  0-5  kilo,  of  copper  sulphate,  and  4  kilos,  of 
formic  acid,  and  adding,  after  exhaustion,  0-25  kilo,  of 
Alizarin  Viridine.  Again,  antimony  trisulphide  may 
be  fixed  on  wool  by  treating  the  latter  for  one  hour  at 
the  boil  with  4  to  6  per  cent,  of  tartar  emetic,  rinsing, 
and  then  treating  with  4  to  6  per  cent,  of  sodium  thio- 
sulphate  for  half  an  hour  at  40  to  60°  C.  The  shade 
produced  is  reddish-yellow.  A  yellowish-olive  shade  is 
produced  by  boiling  for  one  hour  with  3  to  5  per  cent,  of 
copper  sulphate,  rinsing,  and  treating  for  J.  hour, 
at  40  to  60°  C,  with  a  1  to  2  per  cent,  solution  of  am- 
monium thiocyanate.  In  this  way  copper  thiocyanate 
is  formed  on  the  fibre. — E.  F. 

Dyeing  machine.  J.  Hussong,  Camden,  N.J.,  Assignor 
to  Hussong  Dyeing  Machine  Co.,  Groveville,  N.J. 
Re-issue  12,788,  Apr.  28,  1908,  of  U.S.  Pat.  661,343, 
Nov.  6,  1900. 
A  dye-vat  is  divided  into  two  parts  by  a  transverse,, 
vertical  partition,  which  does  not  reach  quite  to  the  top 
or  to  the  bottom  of  the  vat.  One  section  contains  the 
material  to  be  dyed,  and  is  provided  with  a  perforated 
false  bottom.  The  other  section  contains  a  horizontal 
partition,  provided  with  an  opening  in  which  rotates  a 
bladed  wheel.  This  wheel  is  so  arranged  that  when  in 
rotation,  it  causes  a  current  of  the  dye-liquor  to  flow 
from  the  dyeing  section  of  the  vat,  through  the  perforations 
in  the  false  bottom,  underneath  the  partition,  and  then 
over  the  partition  back  into  the  dyeing  compartment  of 
the  machine.— P.  F.  C. 

Dyeing  and  bleaching   wound   bobbins   on   paper  sleeves  ; 

Apparatus    for .        O.    Rothemann.        Fr.    Pat. 

385,623,  Dec.    26,    1907.     Under  Int.  Conv.,  Dec.  27, 

1906. 
See  Eng.  Pat.  28,510  of  1907  ;  this  J.,  1908,  499.— T.  F.  B. 

Printing   with   sulphurised   dyestuffs  ;   Process   for . 

H.    W.    Lake,    London.     From    Chem.    Fabr.    vorm. 

Weiler-ter-Meer,  Uerdingen  a/Rhein,  Germany.     Eng. 

Pat.  16,149,  July  13,  1907. 
See  Fr.  Pat.  385,259  of  1907  ;  following.— T.  F.  B. 

Printing  with  sulphide  colours  ;  Process  for .     Chem. 

Fabr.      vorm.        Weiler-ter-Meer.       Fr.    Pat.    385,259, 

Nov.  25,  1907. 
The  formation  of  black  copper  sulphide  upon  the  copper 
rollers  of  printing  machines,  by  the  action  of  printing 
colours  containing  sulphide  dyestuffs,  can  be  prevented 
by  dissolving  the  dyestuff  in  a  solution  of  a  monosulphide 
in  the  minimum  quantity  of  water,  then  making  the 
solution  strongly  alkaline  with  sodium  hydroxide,  and 
finally  adding  a  suitable  thickening.  Part  of  the  water 
of  such  printing  colours  can  be  replaced  with  advantage 
by  such    substances  as  ethyl  alcohol  and  glycerin.      If 
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the  sulphide  dyestuff  employed  contain  free  sulphur  or 
polysulphides,  it  is  necessary  to  add  a  sulphite  to  the 
printing  colour. — P.  F.  C. 

Aniline  black ;  Production  of on  the  fibre.       J.  Y. 

Johnson,  London.  From  E.  Zeidler  and  P.  Wengraf, 
Guntramsdorf,  Austria.  Eng.  Pat.  25,310,  Nov.  14, 
1907. 
It  is  found  that  a  satisfactory  Aniline  Black  can  be 
produced  upon  material  previously  prepared  with 
/3-naphthol,  by  adding  p-phenylenediamine  to  the 
mixture  used  for  producing  the  black.  Thus,  a  solution 
containing  5  parts  of  p-phenylenediamine,  120  parts  of 
aniline  oil,  130  parts  of  nitric  acid  (62  per  cent.),  40  parts 
•of  sodium  chlorate,  80  parts  of  potassium  ferrocyanide, 
and  80  parts  of  acetic  acid  (33  per  cent.)  is  suitably 
thickened  with  starch-tragacanth  paste,  and  printed 
upon  material  which  has  been  prepared,  in  the  usual  way, 
with  /3-naphthol.  By  printing  a  suitable  diazo  compound 
side  by  side  with  the  Aniline  Black  mixture,  a  coloured 
pattern  is  produced,  and  the  formation  of  the  black 
is  completed  by  steaming,  in  the  usual  manner. — F.  M. 

Sodium  formaldehyde-sidphoxijlate.  B.  R.  Seifert  and 
O.  W.  Meves,  Radebeul,  Germany,  Assignors  to  Heyden 
Chemical  Works,  New  York.  U.S.  Pat.  887,050, 
May  5,   1908. 

See  Fr.  Pat.  366,867  of  1906  ;  this  J.,  1906,  1092.— T.  F.  B. 
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Straw  goods  ;  Two-coloured  dyed  effects  on .     H.   P. 

Pearson.  J.  Soc.  Dyers  and  Col.,  1908,  24,  137—138. 
The  straw  which  is  obtained  from  wheat  which  has  been 
sown  thickly  and  then  uprooted  before  it  has  attained 
maturity,  possesses  a  very  brilliant  surface,  due  to  a  thin 
outer  coating  containing  a  large  proportion  of  silica. 
When  such  straw  is  split  lengthwise,  the  product  has  two 
surfaces  of  widely  different  properties,  the  outer  silicious 
surface  being  bright  and  hard,  whilst  the  inner  one  is 
dull  and  porous.  Such  split  straw  can  be  therefore 
mordanted  on  its  inner  side  by  treating  it,  first,  with  a 
lukewarm  solution  of  tannic  acid,  and  afterwards  with  a 
solution  of  an  antimony  salt.  The  mordanted  straw 
can  then  be  dyed  cold  with  a  basic  dyestuff,  the  best 
results  being  obtained  with  New  Methylene  Blues.  .This 
treatment  leaves  the  outer  surface  of  the  straw  quite 
unaffected,  and  two-coloured  effects  can  therefore  be 
obtained  by  dyeing  the  outer  surface  a  different  colour 
by  means  of  a  substantive  or  an  acid  dyestuff. — P.  F.  C. 


VII.— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Sicilian  sulphur  ores  ;  Employment  of for  the  manu- 
facture of  sulphuric  acid.  G.  A.  Bruhn.  Chcm.-Zcit., 
1906,  32,  457—458. 

A  criticism  of  the  recent  article  by  Oddo  on  this  subject 
(see  this  J.,  1908,  222).— A.  S. 

.  I  Ikali  carbonate  ;  Determination  of in  the  presence 

of  alkali  hydroxide,   by    Winkler1 8   method,       >S.    I'.    L. 

Sorensen    and    A.    C.    Andersen.      Z.    anal,    ('hem.,    1908, 

47,  279—294.     (Compare  this  J.,  1907,  642). 

WllKN  excess  of  barium  chloride  is  added  to  hot   solutions 

of  the  pure  normal  alkali  carbonates,  only  the  normal 
barium  carbonate  is  precipitated,  but  a  more  or  less  acid 
salt  is  said  to  be  thrown  down  if  the  process  he  carried  out 
at  the  ordinary  tempcrat  lire,  and  the  supernatent  liquid 
becomes  distinctly  alkaline.  If  the  alkali  carbonate 
contain  hydroxide,  a  basic  salt  is  precipitated  along  with 
the  normal  carbonate  from  hot  solutions.  To  obtain 
accurate  results  by  Winkler's  method,  therefore,  the 
titration    must    be    carried    out     in    hot    solutions,    which 

are  but  faintly  alkaline,  and   if    bicarbonate  or  much 


hydroxide  be  present,  the  composition  of  the  solution 
must  first  be  approximately  determined,  and  the  final 
titration  carried  out,  after  addition  of  the  necessary 
sodium  hydroxide  or  hydrochloric  acid.  Sodium  carbonate, 
dried  by  Lunge's  method  at  270° — 300°  C,  is  quite  pure; 
but  Le  Blanc's  results  (loc.  cit.)  show  that  the  alkali 
carbonate  employed  by  him  evidently  contained  bi- 
carbonate, which  would  not  be  detected  by  his  method. 

— F.  Sodn. 

Potash  ;  Extraction  of from   felspathic   rock.      A.  S. 

Cushman    and    P.    Hubbard.     J.    Amer.    Chem.    Soc., 

1908,  30,  779—797. 
The  felspar  deposits  in  the  eastern  and  central  western 
United  States,  some  of  which  contain  as  much  as  10  per 
cent,  of  potassium  oxide,  would  afford  an  unlimited  supply 
of  potash  if  an  economical  method  of  extracting  it  were 
devised.      Of  the  suitable  felspars,  orthoclase  and  micro- 
cline  (silicates  of  aluminium  and  potassium)  are  probably 
the  most  important.     The  material   used  in  the  authors' 
present   experiments   was   an   impure    orthoclase    of   the 
following    composition  : — Silica,    68-29  ;    alumina,    18-27  ; 
potassium  oxide.  9-32;  sodium  oxide,  3-60:  and  phosphoric 
anhydride,    0-53    per    cent.     Extraction    of    the    hnely- 
ground  material  with  water  effected* some  decomposition, 
but  the  action  soon    ceased  owing  to  the  formation  of 
new  insoluble  compounds,  which   protected  the  particles 
from    further    action.     By   removing   the    insoluble   sub- 
stances by  abrasion,  electrolysis,   etc.,  fresh   particles  of 
the    felspar    were    exposed    and    more    potash    extracted. 
Thus  by  re-grinding    the    powder  14  times  and  removing 
the  absorbed  alkalis  by  electrolysing  the  moist  material, 
3-54   per   cent,   was  extracted   by   water  alone.      It    was 
found    by    systematic    experiments    in    the    field,  that    a 
considerable    proportion   of  the   potash   in   finely-ground 
felspar  was  rendered  available  for  plants  under  the  action 
of  water,  and  that  this  action  was  promoted  by  previously 
grinding  the  material  with  lime,  gypsum,  or  ammonium 
salts.     The   potash   may   be   extracted    completely   from 
the  felspar  by  means  of  electrolysis,  either  with  or  without 
the  assistance   of  hydrofluoric   acid  (this  J.,    1907,   608). 
Thus  in  experiments  in  which  from  3  to  20  grms.  of    the 
powder,   in  different  degrees  of  fineness,  were  placed  in 
the  anode  chamber  with  50  c.c.   of   water  and  1   c.c.   ot 
hydrofluoric   acid,    whilst  200   c.c.    of  Mater   were   placed 
in  the  cathode    compartment,   the    whole    of    the    alkali 
was  set  free  after    II   to   IS  runs  of  24  to  48  hours  each, 
the  reaction    being   completed  first   with   the  powders  in 
the    finest    state    of    division.      In    the    authors'    opinion, 
however,  the  cost  would  prevent  the  use  of  this  method 
on   a   commercial    scale.     A    table    is   given   showing   the 
relationship    between    the    speed    of    decomposition    and 
the  surface  area  of  the  substance.     The  finely-powdered 
felspar  was   passed  through  standard  mesh  sieves  up  to 
a  200-mesh  sieve,  and  the  material  passing  through  the 
latter  was  separated  by  air  elutriation  (this  J.,  1907.  ~i>2) 
into    3    grades,    which    were    microscopically    measured, 
and    calculated    to    have    the    following    areas  : — 53,202, 
292,68"),  and  510,486  sip   cm.    per  c.c.      With   these  three 
powders,  the  liberation  of  alkali  under  the  above-mentioned 

conditions  was  complete  in  456,  336,  and  288  hours 
respectively.  Several  fusion  methods  might  be  used 
for  the  liberation  of  the  potash  if  the  cost  were  not  pro- 
hibitive. Thus,  fusion  with  calcium  chloride  or  with 
sodium  nitrate,  or  mixtures  of  sodium  carbonate  and 
nitrate,    effects    the     decomposition,     whilst     fusion     with 

potassium  compounds  has  the  advantage  of  not  yielding 
Large   quantities  of   valueless   by-products.     Thus,   when 

orthoclase  IB  mixed  With  potassium  carbonate  in  the  ratio 
of  1  to  1-6  parts,  and  the  mixture  heated  at  a  dull  red 
heal,  decomposition  is  complete,  and  on  the  addition  of 
hot  water,  a  white  llocciileiit  precipitate  is  formed,  which 
is  readily  soluble  in  dilute  acid.  This  silicate  is  a  potas- 
sium aluminium  orthosilicate,  analogous  to  the  naturally 
occurring   sodium    aluminium    silicate,    natrolite,    and    is 

apparently  formed   by   the  following  reactions:  — 

k,o,  \n>,(Si<u„  |  6K,CO,>  8KjSi08H  K.Al.o,  |  6C0,| 

i;K,,Si<>:,  |  lx.AI  fit  |  ..II  ,0     (II  ..<>),.  KAl.ALO^SiOA, 

i  i.KOll  i  I'k.Sio,. 
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Swayze's  process  of  decomposing  felspar  (this  J.,  1907, 
1009)  involves  reactions  similar  to  these,  but  in  the 
authors'  opinion,  it  is  doubtful  whether  a  separation 
of  the  products  could  be  profitably  effected.  Another 
method  might  be  based  Upon  treatment  of  ground  ortho- 
elase  with  a  certain  proportion  of  hydrofluoric  acid 
but  without  subsequent  electrolysis.  On  filtering  the 
product  through  cloth,  nearly  the  whole  of  the  potash 
is  left  on  the  filter  as  a  double  fluoride  of  potassium 
and  aluminium,  and  may  be  readily  converted  into  a 
soluble  form  by  heating  with  lime.  The  drawback  of 
this  method  is  that  the  hydrofluoric  acid  cannot  be 
recovered  on  account  of  the  excess  of  lime.  (See  also 
Spiller.   this  J..    1SS2.    12S.) — C.  A.  M. 

Potassium     tetrathionate  ;    Action     oi     potassium    sulphite 

on in  acinous  solution.     A.  Colefax.     Chem.  Soc. 

Trans..  1908,  93.  798—811. 
Spring  (Bull.  Acad.  roy.  Belg.,  1874,  [ii],  38,  112)  found 
that  when  a  mixture  of  potassium  sulphite  and  thio- 
Bulphate  is  treated  with  a  quantify  of  iodine  insufficient 
to  oxidise  all  the  sulphite  to  sulphate,  potassium 
trithionate  is  formed.  The  author  has  now  examined 
whether  it  is  possible  for  a  trithionate  to  be  formed 
by  the  action  of  a  sulphite  on  a  tetrathionate,  a  result 
which  would  bring  Spring's  results  into  harmony  with 
those  since  obtained  by  the  author  (Chem.  Soc.  Trans., 
1S92.  61,  181,  10831.  'The  course  of  the  reactions  was 
followed  by  means  of  determinations  of  the  total  iodine- 
titration  value  and  of  the  acidity,  whilst  pentathionate 
was  detected  by  measuring  the  rapidity  with  which  an 
ammoniacal  solution  of  silver  nitrate  was  darkened. 
Preliminary  experiments  showed  that  potassium 
trithionate  does  not  react  with  potassium  sulphite  in 
aqueous  solution,  but  does  with  potassium  thiosulphate, 
appreciable  quantities  of  sulphite  and  tetrathionate 
being  formed,  together  with  a  trace  of  pentathionate. 
Thiosulphate  and  tetrathionate  react  in  aqueous  solution 
to  form  pentathionate,  the  sulphite  also  formed  being 
immediately  re-converted  into  thiosulphate.  Potassium 
sulphite  reacts  readily  with  pentathionate,  with  formation 
of  thiosulphate.  Further  experiments  showed  that 
potassium  sulphite  and  tetrathionate  interact  in  aqueous 
solution,  the  sulphite  being  converted  into  thiosulphate. 
When  molecular  proportions  of  the  two  salts  are  used, 
no  appreciable  quantities  of  pentathionate  are  formed. 
and  the  conversion  of  sulphite  into  thiosulphate  does 
not  proceed  to  completion.  When  the  proportions  of 
the  two  salts  are  either  KJSOj  :  iK2S4Oa  or  K.,80.,  : 
2K,>J),.  however,  the  sulphite  is  completely  converted 
into  thiosulphate,  and,  in  the  latter  case,  a  considerable 
quantity  of  pentathionate  is  formed. — A.  S. 

Potassium     sulphite    and    potassium    pentathionate ;    The 

action   between .     E.   Divers.       Chem.   Soc.   Proc, 

1908,  24,  122—123. 

Debits  published,  in  1888,  a  paper  on  the  polythionic 
acids  (Chem.  Soc.  Trans.,  53,  278),  which  is  still  a  classic 
on  the  subject,  but  can  remain  so  only  so  long  as  later 
researches  leave  its  accuracy  in  all  essentials  untouched. 
It  is  therefore  important  to  point  out  that  the  accuracy 
of  Debus's  investigation  of  the  action  between  a  sulphite 
and  a  pentathionate  is  not  affected  by  Colefax's  quite 
recent  work  (Chem.  Soc.  Trans.,  1908, 93,  798 ;  see  preceding 
abstract),  as  it  would  appear  to  be  from  pp.  803 — 804 
of  that  author's  jmper.  Debus  is  in  agreement  with 
Colefax,  but  his  work  is  more  comprehensive  than  Colefax's, 
and  with  a  wider  object  in  view. 

Colefax  has  found  that  potassium  sulphite  in  solution  is, 
nearly  all,  rapidly  converted  by  potassium  pentathionate 
into  the  thiosulphate,  whilst  Debus  has  stated  that  "  potassic 
sulphite  and  potassic  pentathionate  form  potassic  thio- 
sulphate and  potassic  trithionate.''  The  latter  author's 
experimental  proof  of  this  is  given  in  an  irregular  form, 
for,  instead  of  using  potassium  sulphite,  he  dissolved 
the  potassium  pentathionate  in  a  concentrated  solution 
of  sulphur  dioxide,  and  then  added  barium  carbonate. 
He  gives  two  chemical  equations  in  explanation  of  this 
procedure,  which  are  equivalent  to  KiS50G-f2K..S03= 
KjN(,i,—  2KiS203,  an  equation  indicating  a  50  per  cent. 


fall  in  iodine  titration-value,  in  accordance  with  Colefax's 
observations.  By  using  barium  carbonate,  Debus 
accomplished  an  easy  separation  of  the  products,  obtaining 
the  thiosulphate  as  insoluble  barium  salt,  and  the 
trithionate  as  potassium  salt,  in  crystals.  Colefax 
worked  throughout  his  investigations  on  molecular 
proportions  of  his  salts,  as  was  proper  for  the  end  he 
had  in  view,  but  the  addition  to  the  above  equation 
of  a  second  molecule  of  pentathionate  is  without  effect 
on  the  action  it  expresses  or  on  the  iodine  value. 

Debus  did  experiment  with  potassium  sulphite  itself, 
converting  it  into  thiosulphate  by  the  pentathionate, 
but  he  employed  solutions  a  hundred  times  strongei  than 
those  used  by  Colefax.  with  the  result — not  met  with 
by  the  latter — that  he  also  obtained  much  sulphur  dioxide. 
His  explanation  of  this  evolution  of  sulphur  dioxide  is  a 
suggestion  of  deep  theoretical  significance,  if  well  founded, 
with  apparently  no  other  explanation  possible  in  place 
of  it.  His  experiment  has  no  bearing  on  Colefax's 
investigation  with  highly  dilute  solutions,  and  Debus's 
explanation  of  it  is  certainly  quite  inapplicable  to  the 
results  obtained  in  other  ways,  both  by  himself  and 
by  Colefax,  as  the  latter  has  rightly  pointei  out  in 
connection  with  his  own  work. 

Soluble  substance   ;    Co-precipiiation  of ,   by  certain 

precipitates.      P.    Prion.      Compt.    rend.,     1907,    146, 
925—926. 

The  author  has  studied  the  precipitation  of  barium 
sulphate  from  solutions  containing  nitrates  of  lanthanum 
and  of  magnesium,  and  has  determined  the  amount  of 
lanthanum  or  magnesium  compound  contained  in  the 
precipitate.  The  results  shew  that :  (1).  The  amount  of 
the  soluble  substance  carried  down  is  roughly  twice 
as  great  in  basic  as  in  neutral,  and  twice  as  great  in 
neutral  as  in  acid  solution.  (2).  The  amount  increases 
with  the  concentration  of  the  ion  carried  down,  and  is 
halved  for  each  diminution  of  concentration  to  one-tenth 
of  its  former  value.  (3).  It  increases  with  the  valency  : 
ten  times  as  much  tervalent  lanthanum  as  bivalent 
magnesium  is  carried  down.  (4).  A  given  amount  of 
precipitate  carries  down  more  of  the  associated  substance 
(the  concentration  of  this  in  the  solution  being  constant), 
the  more  dilute  the  solution  from  which  it  is  formed. 
The  explanation  is  probably  to  be  found  in  the  laws 
of  electrification  by  contact  ;.  the  charge  on  each  particle 
of  precipitate  is  probably  due  to  the  ions  H+  or  OH-, 
and  is  considerably  lessened  by  the  presence  of  multivalent 
ions  of  opposite  sign. — J.  T.  D. 

Ammonia  and  hydrogen  cyanide  ;    Synthesis  of [in  a 

gas  producer].     H.  C.  Woltereck.     Compt.  rend.,  1907, 
146,  929— 931. 

In  a  Dowson  producer,  in  which  the  entering  air  was 
heated  to  250° — 300°  C,  and  the  temperatures  at  23  and 
46  cm.  above  the  grate  were  found  to  be  1220° — 1340° 
and  1100°— 1180°  0.  respectively,  82  cb.  m.  of  air  per 
hour  were  used,  and  17  kilos,  of  wood-charcoal  burnt. 
The  issuing  gases  during  the  hour  contained  from  67  to 
98  grms.  of  hydrogen  cyanide  and  from  52  to  72  grms. 
of  ammonia.  The  reactions  producing  them  are  probably, 
N2  +  0-r-H20  +  4C  =  2HCN+2CO,  and  HCN  +  H,0-= 
NHa-j-CO,  though  it  might  have  been  expected  that  all 
water  vapour  would  have  been  decomposed  by  the 
incandescent  fuel.  Possibly  the  ammonia  resulted  from 
the  reaction,  HCN+CO,+  2H  =  NH;>+2CO,  though 
carbon  dioxide  is  even  less  likely  to  be  present  than  water. 
These  results  were  obtained  during  a  series  of  experiments 
in  which  air  and  ammonia  were  passed  into  the  producer, 
with  the  view  of  forming  hydrogen  cyanide.  With  the 
conditions  mentioned  above,  and  325  grms.  of  ammonia 
introduced  during  the  hour,  the  hour's  gases  contained 
277-4  grms.  of  hydrogen  cyanide  and  356  grms.  of  ammonia, 
equivalent  to-  a  total  of  467-7  grms.  of  ammonia,  an 
increase  of  142-7  grms.,  or  44  per  cent,  of  that  originally 
used.— J.  T.  D. 

Bed  phosphorus.     0.   Linck  and  P.   Moller.     Ber.,   1908, 

41,  1404—1410. 
Hittorf's  method  of  preparing  crystallised  red  phosphorus 
by    heating    phosphorus    with   lead,  was   repeated,    using 
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in  one  experiment  yellow,  in  another  red  phosphorus. 
The  crystals  obtained  were  biaxial,  probably  monoclinic, 
but  always  contained  lead.  The  specific  gravity 
of  these  crystals  varied  from  2-300  to  2-423  :  probably 
the  lowest  value  U  most  nearly  correct.  Crystals 
apparently  formed  bv  sublimation  in  the  same  experiments, 
gave  figures  from  2-285  to  2-331.  Sublimation  of  ordinary 
red  phosphorus  in  vacuo  always  gave  a  product  destitute 
of  crystalline  structure,  and*  having  the  same  specific 
gravity  as  the  original  substance — 2-15  to  2-19.  Both 
the  original  and  the  sublimed  product  gave  on  heating 
for  eight  hours  at  450°  C,  a  crystalline  substance  of 
sp.  gr.  2-280  to  2-304.  It  was  found  that  mixed  sub- 
limates of  phosphorus  and  arsenic  were  obtainable, 
and  the  specific  gravities  of  three  of  these,  •  containing 
respectively  28,  13,  and  5  per  cent,  of  arsenic,  were 
determined.  The  figures  obtained  were  found  to  be  fairly 
concordant  with  those  calculated  from  the  specific 
gravities  of  crystallised  red  phosphorus  (2-34)  and  arsenic 
mirror  (4-7).  or  of  the  isotropic  phases  (2-14  and  3-71 
respectively),  but  not  with  those  in  which  the  sp.  gr.  of 
metallic  arsenic  (5-7)  was  used  in  the  calculation. — J.  T.  D. 

Nitric  acid  ;  Electrolytic  reduction  of .    H.  E.  Patten. 

See  XI  A. 
Ammonia  ;    Formation  of from  its  elements,  by  the 

action  of  electric  discharges.     E.  Briner  and  E.  Mettler. 

See  XI A. 


Alkali    chlorides ;     Electrolysis    of 
See  XI A. 


A.     Brochet. 


Phosphate   discoveries  in   the   Society   Islands.      Board   of 

Trade  J.,  May  21,  1908  [T.R.]. 
Rich  and  extensive  beds  of  phosphate  have  been  discovered 
recently  at  Makatea,  Society'  Island,  about  120  miles 
N.N.W.  of  Tahiti.  The  deposits  are  estimated  at  over 
30,000,000  tons,  and  contain  65  to  90  pe;-  cent,  of  pure 
phosphate. 

Patents. 

Nitric  acid  ;   Process  for  concentrating .     H.  Pauling, 

Assignor  to  Salpetersaure-Ind.-Ges.,  Gelsenkirchen, 
Germany.     U.S.  Pat.  887.266,  May  12,  1908. 

See  Fr.  Pat.  368,716  of  1906  ;   this  J.,  1907,  24.— T.  F.  B. 

Sulphite   of   sodium    and   ammonium   chloride   [from    sea- 
salt]  ;   Process  for  manufacturing .     F.  Duvieusart, 

Constantinople.     Eng.  Pat.  20,613,  Sept.  16,  1907. 

Sea.-salt  is  added  to  a  saturated  solution  of  ammonium 
sulphite  heated  to  40°  C,  and  the  whole  heated  to  95°  C. 
The  precipitated  sodium  sulphite  is  removed,  and  the 
liquid  cooled  to  40°  C,  when  ammonium  chloride  is 
deposited  and  separated.  To  the  mother-liquor,  35  kilos. 
(per  100  litres)  of  ammonium  sulphite  and  a  corresponding 
quantitv  of  sea-salt  are  added,  and  the  process  is  repeated. 

—A.  G.  L. 

Filtering,    washing,    and    drying;     Apparatus    for , 

applicable  to  the  treatment  of  bicarbonate  of  soda  and 
other  products.  J.  Bebbington,  Runcorn,  and  T.  T. 
Mathieson,  Tattenhall.  Eng.  Pat,  23,221,  Oct.  21, 
1907. 

An  apparatus  is  described  in  which  the  operations  of 
filtering,  washing,  and  drying  are  carried  out  successively 
on  the  surface  of  a  drum  filter  during  its  rotation.  The 
drum,  K  (see  Fig.),  rotates  on  a  horizontal  axis,  I.  The 
internal   parts  shown    in  section  are  stationary,  and  form 

at  E  and   E1,  vacuum  chambers,  and  at  Or,  a  platform 

upon  which  the  workman  may  stand  to  control  the 
apparatus.      The    product    to    be    treated    is    delivered   at 

X,  and  filtered,  the  dear  liquid  being  drawn  oil  by  the 
pipe  H1.  The  solid,  after  passing  over  F,  is  washed  by 
irater  from  the  tank.  B,  becomes  dried  before  it  reaches 

V.  and  is  BCraped  oil  by  the  scraper,  4.  into  the  funnel,  5. 
'I'll'-  lower  part  of  the  drum  is  cleaned  by  jets  of  water 
delivered  at  3.— J.  W.  H. 


Barium  oxide  ;    Process  of  making .     C.   B.  Jacobs,, 

Port  Chester,  N.Y.,  Assignor  to  H.  R.  Bishop,  New  York. 
U.S.  Pat.  886,607.  May  5,  1908. 
Barium  carbonate  is  intimately  mixed  with  a  suitable 
reducing  agent,  such  as  coking  coal,  say  in  the  proportion, 
40  parts  by  weight  of  carbonate  to  16  parts  of  coal.  The 
mixture  is  coked,  so  as  to  produce  a  porous  mass,  in 
which  the  particles  of  carbonate  are  suspended,  and  is  ■ 
then  heated  to  decompose  the  carbonate.  Carbon 
monoxide  is  evolved,  and  barium  oxide  remains,  together 
with  an  excess  of  carbon. — F.  Sodn. 

Potassium  chloride  manufacture  ;   Production  of  potassium 

sulphate  from  mother-liquors  of .     G.  Saeger.  Ger. . 

Pat.  196,500,  Feb.  1,  1906. 

Mother-liquors,  containing  sulphate,  from  the- 
manufacture  of  potassium  chloride,  are  concentrated 
and  allowed  to  crystallise.  The  crystals  are  agitated 
with  water,  or  a  suitable  liquor  from  a  previous  operation, . 
at  about  70°  C,  and  then  separated  by  draining  and 
suction.  The  residue  contains  68 — 75  per  cent,  of 
potassium  sulphate  and  5 — 8  per  cent,  of  potassium 
chloride.  It  is  agitated  with  water  at  55°  C,  and  potassium 
chloride  added ;  the  latter  dissolves  and  causes  the  • 
precipitation  of  potassium  sulphate,  which  is  separated 
by  draining  and  suction.  This  product  contains  90 — 95- 
per  cent,  of  potassium  sulphate,  and  is  separated  from 
any  adhering  potassium  chloride  by  washing  with  a 
small  quantity  of  water. — A.  S. 

Sulphite  waste  liquors ;    Purification   of .    A.    Kumpf- 

miller.     Ger.  Pat.  194,872,  Aug.  1,  1906.     Addition  to 
Ger.  Pat.  183,415. 

According  to  the  chief  patent,  after  removal  of  most 
of  the  sulphurous  acid  by  evaporation,  and  separation 
of  the  calcium  sulphite,  the  remainder  of  the  lime  was 
precipitated  by  addition  of  oxalic  acid.  According  to> 
the  present  patent,  this  residual  lime  is  converted,  by 
addition  of  a  suitable  acid,  e.g.,  lactic  acid,  into  a  calcium 
salt  which  has  no  injurious  action  in  the  process  in. 
which  the  sulphite  liquor  is  to  be  subsequently  used. — A.  S.. 

Silicon  monoxide  and  silicon  dioxide  ;    Methods  of  making 

.      H.    N.    Potter,   New    Rochelle,    X.Y..    Assignor 

to  G.  Westinghouse,  Pittsburg,  Pa.  U.S.  Pats.  886,636 
and  88<U)37.  May  •">.  1908. 
(1).  Finely  divided  silica  is  mixed  with  magnesium 
powder,  or  other  metallic  reducing  agent,  and  heated 
to  about  a  red  heat,  in  an  inert  environment,  until  ignition 
begins,  the  proportions  being  such  that  only  partial 
reduction,  to  silicon  monoxide,  takes  place.  The  oxidised 
metal  is  subsequently  removed.  (2).  Silicon  dioxide,  in 
a  state  of  line  division,  is  produced  by  blowing  a  dust  of 
silicon  monoxide  through  a  heated  chamber,  in  which 
it    roaote   with   an    oxidising   gas.  —  P.   Soon. 
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Bromine  vapour;    Condensation  of  .     R.  Sauerbrey 

and  A.  Wiinsehe.  Ger.  Pat.  196,111,  Sept.  18,  1903. 
The  condensation  of  the  bromine  is  effected  by  direct 
contact  with  cold  water  in  a  small  tower,  adjacent  to  a 
burger  scrubber.  A  regulated  quantity  of  cold  water  is 
allowed  to  flow  over  the  packing  material  in  the  small 
tower.  The  mixture  of  bromine  and  water  collects  in  a 
receptacle  at  the  bottom  of  the  tower,  where  the  two 
liquids  separate,  and  arc  drawn  off  through  separate  outlets. 
The  water,  containing  up  to  4  per  cent,  of  dissolved 
bromine,  is  led  into  the  scrubber,  whereby  the  bromine  is 
volatilised,  and  passes  again  into  the  small  condensing 
tower. — A.  S. 

Sulphur  ;    Furnace  for  the  combustion  or  melting  of . 

S     hsenburger   Akt.-Maschinenfabr.  und  Eisengiesserei. 
Pat  196,371,  June  16,  1907. 


The  furnace  is  shown  in  the  accompanying  figure.  The 
sulphur  is  introduced  at  i,  and  after  closing  the  door,  is 
ignited  by  means  of  a  suitable  device  inserted  through  the 
opening,  n,  the  air  necessary  for  combustion  being  supplied 
through  the  pipe,  a.  The  sulphur  dioxide  escapes  through 
the  pipe,  b,  whilst  molten  sulphur  collects  on  the  bottom  of 
the  furnace.  When  the  furnace  has  been  started,  fresh 
sulphur  is  introduced  through  c,  into  the  funnel,  /,  the 
lower  end  of  which  projects  into  the  molten  sulphur  in  the 
compartment,  e.  The  upper  portion  of  the  funnel  is 
water-cooled  as  shown  at  o.  Compressed  air  may  be 
injected  into  the  pipe,  b,  to  burn  any  sulphur  sublimed 
there.— A.  S. 

Stannic  chloride ;  Electrolysing .    U.  S.  Pats.  883,140 

and  883,141.     See  XI A. 

Atmospheric    nitrogen  ;     Oxidation    of    .     Fr.     Pat. 

385,193.     -See  XL4. 
Oxides  of  nitrogen.     Ger.  Pat.  196,114.     -See  XL4. 

yitrides ;     Preparation    of .     Ger.     Pat.     197,159. 

See  XL4. 

VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Saggar  marls  ;  Some  notes  on .     S.  T.  Wilson.     Trans. 

Eng.  Ceramic  Soc,  1906-7,  6,  121-122. 
The  author  gives  the  following  percentage  porosities  of 
local  saggar  marl  alone,  and  with  additions  of  "  grog," 
fired  at  the  temperature  (1)  of  the  glost  oven,  (2)  of  a 
china  biscuit  oven. 


(1.) 

(2.) 

Marl  alone    

18 

13-4 

19-4 

4 

,,    +25  per  cent,  of  dry  grog,  both  marl  and 
grog   being  mixed   dry,   before  being 

10 
10-7 

He  concludes  from  column  (1)  that  on  adding  dry  grog,  the 
grog  pores  are  partially  filled  with  clay  ;  and  from  column 
(2),  that  vitrification'  must  have  taken  place  in  the  grog 
as  well  as  the  clay.  The  following  table  shows  that  the 
size  of  grain  of  the  grog  does  not  affect  the  contraction  on 
diving;  the  fine'  grog  gives  the  greatest  porosity  at 
a  lower  temperature,  but  at  higher  temperatures, 
when  fired  twice  through  the  china  biscuit  oven,  the 
percentage  porosity  is  reversed. 
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1   2-6 

1 

21-4 

16-1 

13-6 

3 

2 

1 

•5    |      5 

1   2-4    I     — 

20-7 

16-2 

14-0 

4 

2 

1 

1-5         .5 

i   4-2         -5 

21-4 

15-1 

13-2 

*1.  Grog  that  has  passed  through  *fe  in.  riddle. 

2.  Grog  that  has  passed  through  4  in.  riddle  and  leftlon  is  to- 

ri ddle. 

3.  Grog  that  has  passed  through  J  in.  riddle  and  left  on  I  in 

riddle. 

4.  1  part  through  a  -jk  in.,  and  2  parts  through  a  J  in.  and 

left  on  a  -^  in.  riddle. 

The  reversal  of  the  percentage  porosity  may  be  due  to 
more  surface  contact,  and  vitrification  consequently  taking 
place  in  less  time.  A  mixture  of  coarse  and  fine  (not  dust) 
grog  gives  the  best  saggars.  With  coarse  grog  alone,  the 
saggars  stand  repeated  firings  without  splitting,  but  will 
not  carry  the  weight  either  in  the  bung  or  in  the  saggar 
itself,  and  with  fine  grog,  even  with  its  accompanying 
greater  porosity,  the  saggars  stand  the  weight,  but  not  the 
changes  of  temperature.  It  is  inferred  that  the  largest 
sized  grog  gives  the  largest  size  pore,  since  the  clay  contracts, 
and  the  particles  of  grog  do  not.  The  larger  the  pore,  the 
less  the  surface  contact,  and  consequently  the  longer  the 
time  required  for  vitrification.  Ultimately  the  grog  and 
the  marl  must  become  equal  in  porosity  to  the  marl  itself. 
It  appears  that  saggars  which  break  on  cooling  after 
being  fired  in  the  china  biscuit  oven,  show  a  diminished 
porosity,  presumably  caused  by  fusion  of  the  marl,  which 
contains  a  large  percentage  of  iron,  chiefly  as  carbonate, 
amounting  to  say  3-5  per  cent,  of  metallic  iron.  During 
firing,  if  the  oven  gases  do  not  contain  a  large  amount  of 
air  in  excess  of  that  required  for  combustion,  the  iron 
compounds  may  be  reduced  to  the  ferrous  condition,  and 
thus  promote  fusion.  The  author  considers  this  reduction  of 
the  iron  compounds  would  be  an  obstacle  to  the  use  of 
gas-firing,  because  of  the  small  excess  of  air  needed  for 
combust  on  in  that^method  of  firing. — W.  C.  H. 

Frit ;   A  comparison^of  the  costs  of  preparing  * by  the 

frit  kiln  versus  the  sagger  method.  A.  E.  Mayer.  Trans. 
Amer.  Ceramic  Soc,  1907,  9,  195-203. 
Fritting,  or  the  fusion  of  all  or  some  of  the  ingredients  of 
a  glaze,  before  it  is  applied  to  the  surface  of  the  object  to 
be  glazed,  may  be  carried  out  either  in  a  special  frit  kiln, 
or  in  saggers,  which  are  fired  in  a  biscuit  or  glost  kiln. 
In  the  former  method,  the  mixture  to  be  fritted  is  thrown 
into  the  heated  kiln,  and  is  thoroughly  fused  in  about 
3  hours,  and  can  then  be  "  tapped  "  out  and  run  into  water, 
which  disintegrates  it.  In  the  second  method,  the  biscuit 
saggers  are  first  "  flinted,"  then  filled  with  the  mixture,  and 
burned.  After  it  is  taken  from  the  kiln,  the  sagger  is 
broken  off  the  enclosed  cake  of  glass,  which  is  then  put 
through  a  crusher  to  break  it  sufficiently  fine  for  the  glaze- 
pan.  The  weight  of  fritted  material  obtained,  is  of  course 
less  than  the  weight  of  the  original  mixture,  owing  to  the 
loss  of  volatile  constituents  such  as  water,  &c,  and 
varies  with  each  different  glaze.  A  glaze  of  the  following 
formula,  gives  good  results  in  a  frit  kiln  : — 

(0.04  K,0,  0-69  CaO,  0-27  Na20),  0-27  A1203  (2-53  Si02, 
0-54  B203.) 

The  author  gives  the  cost  of  fritting  this  glaze  at  031  cent 
per  pound,  allowing  for  cost  of  repairs  to  the  kiln  lining, 
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grate-bars,  actual  cost  of  fritting,  and  loss  of  weight.     The 
cost   of  fritting  a  glaze  of  the  formula — 

(0-72  CaO,  0-28  Na2O)0-33   Al203(2-77  Si02,  0-56  B203) 
in  saggers,   in  a  glost  kiln,   was   115  cents  per  pound, 
allowing  for  the  cost  of  the  sagger,  cost  of  burning  the 
kiln,  putting  the  frit  through  a  stone  crusher,  and  loss  of 
weight  during  fritting.     The  frit  kiln  method  is  not  only 
cheaper,  but  has  the  further  advantages  that  it  takes  less 
time,  and  consequently  diminishes  the  amount  of  volatilisa- 
tion of  the  fluxes,  and  allows  softer  glazes  to  be  used  than 
those   that   can    be   satisfactorily   fritted   by   the   sagger 
method.— W.  C.  H. 
k 
[Pottery]  Bodies  and  glazes.     C.  Weelans.     Trans.  Amer. 
Ceramic  «oc,  1907,  9,  483-492. 

The  author  describes  the  steps  by  which  the  difficulties 
in  the  production  of  heavy,  vitreous,  non-absorbent 
sanitary  ware  were  overcome.  Apart  from  the  difficulties 
that  arise  in  forming  these  pieces  in  the  clay  state,  both 
under-firing  and  over-firing  are  fatal  to  this  kind  of  ware, 
and  it  is  useless  to  re-burn  the  under-fired  pieces,  as  they 
are  unable  to  withstand  the  strain  of  contraction  on  cooling. 
Since  the  pieces  were  large,  and  of  nearly  the  same  size, 
it  was  not  feasible  to  arrange  them  in  the  kiln  in 
such  positions  that  each  would  receive  its  suitable 
heat  treatment.  To  meet  the  requirements  of  this  class  of 
ware,  it  was  not  possible  to  use  two  distinct  body  compo- 
sitions, one  of  which  could  be  matured  in  the  higher,  and 
the  other  in  the  lower  temperature  zone  of  the  kiln  (an 
up-draught  circular  kiln).  The  difficulties  were  solved 
by  adjusting  the  glaze  so  as  to  permit  firing  the  glost  ware 
in  the  centre  of  the  kiln,  and  the  biscuit  in  the  outer  rings. 
The  biscuit  required  a  careful  firing  in  the  early  stages,  and 
long  heat-soaking  as  the  finishing  point  was  approached. 
The  glaze  first  used,  fused  earlier  than  was  required,  and 
the  long  firing  caused  it  to  flow  badly,  but  these  difficulties 
were  overcome  by  raising  the  fusing  point  of  the  glaze,  and 
by  somewhat  hastening  the  burn  from  the  point  at  which 
the  glaze  began  to  fuse. — W.  C.  H. 


Crystalline   glazes.     R.    C.    Purdy    and    J.    F.    Krehbiel. 
Trans.  Amer.  Ceramic  Soc,  1907,  9,  319—407. 

This  investigation  was  limited  to  a  simple  alkali-alkaline- 
earth  silicate,  in  which  the  crystalline  effect  is  produced 
by  some  simple  crystallisers,  the  whole  designed  to  mature 
at  cone  10.  The  following  table  gives  the  types  of  glazes 
studied : — 


Name. 

K20. 

ZnO. 

Ti02. 

Si02. 

Oxygen 
ratio. 

Bries  glaze,  No.  1  . . 

•300 

•700 

2-000 

4-000 

Bries  glaze,  No.  2  . . 

•300 

•700 

•300 

1-700 

4-000 

Heath's  glaze    

•300 

•700 

•500 

2-000 

5-000 

Sevres  glaze.  No.  1  . . 

•333 

•666 

— 

'2-000 

4-000 

Sevres  glaze,  No.  2  . . 

•166 

•833 

— 

1-94 

3-870 

Sevres  glaze,  No.  3  . . 

•333 

•666 

•341 

1-666 

4-016 

Sevres  blend  A — 

85  per  cent.  No.  1 . 
15  per  cent.  No.  2. 

]-308 

•691 

— 

1-991 

3-983 

Sfivres  blend  B —    • 

85  per  cent.  No.  3. 
15  per  cent.  No.  1. 

'  -308 

•691 

•290 

1-709 

3-998 

Stull'8  glaze,  according 

•305 

•695 

•297 

1-690 

3-970 

There  are  practically  three  crystallisers,  viz.,  zinc  oxide, 
titanium  oxide,  and  manganese  oxide.  The  points 
OOTlftidered  were  : — (1)  The  effect  of  the  alkalis,  considered 
singly    and   together,    on    the   development   of   crystals ; 

(2)  "  the  proportional  equivalent  content  of  zinc  oxide, 
and    conducive    to  the  best    development   of   crystals "  ; 

(3)  the  relative  crystallising  tendency  of  zinc,  manganese, 
and  titanic  acid:  (4)  the  character  and  shape  of  the 
crystals  induced  by  manganese  ;  (5)  the  limits  of  oxygen 
ratio  permissible  in  crystalline  glazes.  It  was  found  in 
every  CftM  that,  soda  was  not  only  more  conducive  to 
the  development  of  crystals  than  potash,  bnt  the  crystals 

formed  in  soda  matrices  were  larger  and  mure  pleasing 
in   growth   and   habit.      The   ratios   of  zinc   oxide   In   alkali 

which   were   most  favourable   to   crystallisation,   exeepl 


in  the  case  of  glazes  with  a  high  content  of  titanic  acid, 
were  within  the  limits, 

0-3ZnO:0-7KNaO  and  0-6ZnO:04KNaO. 

Manganese  oxide  had  by  far  the  greatest  crystallising 
tendency,  producing  not  only  large  crystals,  but  also 
crystals  of  surprisingly  varied  habits  of  growth.  Zinc 
oxide  had  a  tendency  to  produce  large  crystals  in  local 
areas,  as  though  the  crystallising  substance  had  segregated. 
Titanic  acid,  on  the  other  hand,  produced  crystals  that 
were  small,  but  evenly  distributed  throughout  the  mass. 
The  character  and  shape  of  the  crystals  induced  by 
manganese  cannot  be  adequately  described.  In  some 
cases,  globular  growths,  that  were  handsome  under  a 
magnifying  glass,  produced  en  masse  an  effect  that  was 
not  at  all  pleasing.  Concentric  growths,  with  delicate 
spiral  lines  in  lighter  tints,  and  crystals  producing 
variegated  fawn-coloured  effects,  were  very  beautiful. 
The  limits  of  the  oxygen  ratio  permissible  in  crystalline 
glazes  were  not  established,  but  the  statement  that  a 
ratio  of  1 : 2-8  is  better  suited  to  the  development  of  crystals 
than  that  of  1 : 4  seems  to  be  correct.  Schott  also  found 
that  glasses  crystallised  more  freely  with  an  oxygen 
ratio  well  below  1 : 4,  and  when  the  RO  constituents  were 
composed  of  1  of  soda  to  1  of  lime,  than  when  the  soda 
was  increased  at  the  expense  of  the  alkaline-earth. 

— W.  C.  H. 

Zinc  silicate  crystals  ;  Discussion  on  the  so-called . 

L.    H.    Minton.     Trans.    Amer.    Ceramic   Soc,  1907,  9, 
782—783. 

Referring  to  an  article  on  these  crystals  by  F.  H.  Riddle 
(this  J.,  1907,  322),  the  author  does  not  find  it  essential 
that  a  frit  free  from  alumina  should  be  used.  A  glaze 
with  0-18  equivalent  of  alumina,  and  045  equivalent  of 
lead  oxide,  made  in  the  usual  manner  with  felspar,  clay, 
etc.,  and  maturing  at  cone  02,  gave  good  crystals.  When 
the  zinc  oxide  was  fritted  with  the  glaze,  small  crystals, 
producing  a  pretty  matt  effect,  were  obtained.  For 
the  colouring  oxide,  the  better  method  is  to  add  it  t©  a 
similar  glaze  without  zinc  oxide,  and  not  add  it  to  the 
glaze  itself.  The  crystal-forming  glazes  do  not  seem 
to  be  confined  to  any  one  special  type.  The  glaze  should 
be  capable  of  holding  large  amounts  of  zinc  oxide  in 
solution,  and  when  the  proper  degree  of  saturation  is 
attained,  the  glaze  should  be  cooled  as  slowly  as  possible 
in  oxidising  gases. — W.  C.  H. 

Uranium   oxide  [as  a  ceramic  colouring  material]  ;  Dis- 
cussion   on .     L.    H.    Minton.        Trans.    Amer. 

Ceramic  Soc,  1907,  9,  777—781. 

This  paper  gives  a  resume  of  the  author's  experience 
with  uranium  oxide,  and  a  comparison  with  Riddle's 
results  (see  this  J.,  1907,  320).  The  orange  colour  of 
uranium  in  glazes  is  produced  b3>'  the  presence  of  lead, 
and  the  depth  of  colour  is  proportional  to  the  amount 
of  lead.  "  Yellow  uranium  oxide "  (sodium  uranate) 
gives  the  clearest  colour,  is  cheaper  than  the  "  orange," 
and  less  than  half  the  cost  of  the  "  black."  The  author 
does  not  consider  that  the  yellow  colour  is  produced 
by  either  boric  acid  or  alkalis,  and  a  lemon  yellow  can 
certainly  be  produced  without  boric  acid  in  the  glaze. 
High  equivalents  of  boric  acid  enable  a  glaze  to  take 
larger  amounts  of  uranium  oxide  into  solution,  and 
hence  give  deeper  colours.  Though  difficult  to  produce, 
good  colours  can  be  obtained  with  uranium  oxide  (U304) 
at  high  temperatures,  for  example,  with  a  glaze  of  the 
formula  : — 

SS^O  j  0-SeAl.O.  {  2-MSiO, 

fired  at  cone  8.    Uranium  oxide  (Ua08)  is  a  feeble  colouring 
agent,  for  though  000(>  equivalent    gives   a    deep   colour. 
its  high   molecular  weight.  848,  must  be  taken  into  con 
sideratiun  ;    0*006  equivalent  of  the  oxide  (l':,Os)  is  equal 

to  0*0644CuO, and  the  colour  <>f  the  latter  is  much  greater. 

Further,  when  burned  in  saggers,  with  gas  as  fuel,  the  pi< 
weir  always  yellow,   but   when  burned  in  a  muffle  kiln  with 
coal,     they     were     invariably     a    deep     olive-green.       The 
tendency  to  turn  green  seems  due  to  strong  reducing  I 
ditions  during  burning.—  \V.  ('.  II. 
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Fuel  ;    Relation  betu\en  the  composition  of  a and  its 

mine  in  ceramic  firings.     A.  J.  Aubrev.     Trans.   Amer. 
ceramic  See..  1W7.  9.  713—725. 

Some  experiments  were  made  with  different  eoals  in 
round,  down-draught,  periodical  kilns  provided  with 
horizontal  grate-bars.  During  the  ]>eriods  of  foil-firing, 
the  draught,  temperature, and  composition  of  theexit  gases 
were  recorded  every  hour.  It  was  found  that  for  burning 
brick  in  these  kilns,  higher-grade  coals  were  more  eco- 
nomical, up  to  a  certain  limit  of  price.  Not  only  was  less 
fuel  required  to  burn  1,000  bricks,  but  there  was  also 
a  saving  in  time.  It  was  also  found  that  a  fairly 
strong  draught,  say,  about  9  mm.,  must  be  available 
at  the  end  of  the  burn,  and  the  draught  curve  corres- 
sponded  somewhat  with  the  temperature  curve.  Further, 
whenever  a  flame  issued  from  the  top  of  the  stack,  the 
analyses  showed  considerable  amounts  of  carbon  mon- 
oxide, and  the  amount  of  this  gas  increased  when  the 
carbon  dioxide  decreased  during  the  period  of  high 
temperature.  It  was  also  noted  that  when  the  kiln  was 
tired  every  hour,  there  were  considerable  fluctuations  in 
the  oxygen  and  carbon  dioxide  curves,  but  these  fluctua- 
tions disappeared  when  the  kiln  was  fired  every  15  or  30 
minutes.  During  the  water-smoking  periods,  the  tem- 
perature rises  much  faster  in  the  top  than  in  the  bottom 
of  the  kiln,  and  72  hours  or  more  were  required  before  the 
moisture  disappeared  from  the  bottom. — W.  C.  H. 

Spitting-out.  A  phenomenon  of  the  \pottery]  decorating 
kiln.  R.  G.  Cowan.  Trans.  Amer.  Ceramic  Soc,  1907, 
9.  493—505. 

"  SpnrrsG-orT  "  consists  of  the  production  of  a  minute 
bubble  which  forms  in  the  glaze  during  the  decorating 
kiln  fire,  provided  the  temperature  of  the  kiln  is  high 
enough  to  soften  the  glaze  and  allow  the  bubble  to  form. 
Consequently  spitting-out  may  be  avoided  by  keeping  the 
temperature  of  the  kiln  down,  but  this  detracts  from  the 
brightness  of  the  colours  to  be  produced.  If  the  tem- 
perature is  raised  high  enough,  the  bubbles  may  burst, 
and  leave  sharp  edges.  To  test  the  influence  of  sulphur 
on  the  production  of  spitting-out,  various  sulphur  com- 
pounds were  substituted  for  some  of  the  ingredients  of  a 
whiteware  glaze,  e.g.,  plaster  of  Paris  in  place  of  whiting, 
and  it  was  found  that  spitting  occurred  with  all  the 
glazes  containing  sulphur,  but  of  those  without  sulphur, 
very  few,  if  any,  spit.  Another  series  of  tests  was 
made  in  which  increasing  amounts  of  boric  acid  were 
used  in  place  of  lead,  in  a  high  lead  glaze.  With 
increasing  amounts  of  boric  acid,  no  spitting  was 
found,  though  the  pieces  were  badly  crazed.  When 
a  reducing  atmosphere  was  maintained  in  the  kiln,  most 
of  the  pieces  spit-out  badly,  especially  where  carbon 
had  entered  the  glaze,  either  through  crazes  or  rough, 
unevenly-coated  spots,  and  nearly  all  the  pieces  showed 
a  strong  black  discoloration.  The  effects  of  the  degree 
of  vitrification,  and  the  thickness  of  the  coating  of  glaze 
were  also  examined.  In  the  glost  kiln,  one  piece  of  easy- 
fired  biscuit,  with  a  thin  coating  of  glaze,  was  blistered, 
but  none  of  the  other  fest-pieces.  Under  oxidising  con- 
ditions in  the  decorating  kiln,  all  the  pieces  that  had 
developed  sulphur  blisters  in  the  glost  kiln,  spit  out,  and 
also  only  a  small  percentage  or  the  pieces  which  were  not 
blistered  in  the  first  place,  spit  out  in  the  decorating  kiln. 
From  these  experiments,  the  tendency  to  spit  seems  to  be 
increased  by  short  firing  of  the  biscuit  and  of  the  glaze, 
by  a  reducing  atmosphere  in  the  decorating  kiln,  and  by 
the  presence  of  sulphur,  either  in  the  glaze  mixture,  or  from 
the  glost  kiln  gases. — W.  C.  H. 

8eger  cones ;    Method  of  placing .      L.    H.    Minton. 

Trans.  Amer.  Ceramic  Soc,  1907,  9,  784. 
It  has  been  suggested  (Trans.  Amer.  Ceramic  Soc,  8,  166) 
that  the  bottom  of  a  cone  should  be  rubbed  smooth  with 
sand-paper,  dipped  in  a  paste  of  fusible  red  clay,  and 
set  on  a  thoroughly  dry,  unburnt  tile.  For  low  cones, 
Albany  slip  may  be  used  for  the  tiles,  but  for  cones  5 
and  6  and  upwards,  a  mixture  of  one-third  of  china 
clay  and  two-thirds  of  Albany  slip  is  preferred.  By  this 
method  the  base  of  the  cone  is  held  firm,  and  does  not 
become  loose  owing  to  the  shrinkage  of  the  clay  used  to 


support  the  cone  in  the  ordinary  method.  The  author 
does  not  consider  that  the  "  boiling  "  of  the  base  of  a 
cone  is  duo  to  contact  with  wet  clay,  for  cones  06  to  1,  set, 
as  described  above,  on  dry  slip  tiles,  always  puffed  out 
at  the  base  before  the  tip  began  to  curl,  and  the  puffing- 
out  always  occurred  on  the  broad  side,  just  where  the 
cone  is  stamped.  The  puffing-out  can  be  taken  as  an 
indication  that  the  tip  will  soon  begin  to  curl. — W.  C.  H. 

Porcelain  for  electrical  purposes.      A.  S   Watts.     Trans. 
Amer.  Ceramic  Soc,  1907,  9,  600—617. 

This  paper  is  a  continuation  of  theauthor's  work  described 
in  this  J.,  1903,  27,  and  deals  mainly  with  the  effects 
produced  by  various  RO  elements.  The  higher  the 
lime  and  the  lower  the  potash,  the  higher  is  the  maturing 
temperature  of  the  porcelain,  and  conversely.  At  cone  6 
it  requires  0-15  K20  to  015  CaO  to  make  porcelain  ;  at 
cone  9,  0-075  K20  to  0-15  CaO ;  and  at  cone  12, 0-050  K20  to 
0-15  CaO  are  the  limits.  With  under-fired  porcelain, 
the  puncturing  voltage  is  low ;  at  the  correct  fire  it  is 
high,  and  again  becomes  low  with  over-fired  porcelain, 
but  not  to  the  same  extent  as  with  the  under-fired. 
The  puncture  voltage  drops  rapidly  if  over-firing  has 
gone  to  the  extent  of  producing  a  vesicular  structure. 
The  resistance  of  good  or  workable  porcelains  to  puncture 
seems  to  vary  little,  and  without  much  regard  to 
composition  or  maturing  temperature.  Lead  and 
manganese  produced  the  best  porcelains  di-electrically, 
while  zinc  and  iron  gave  the  worst.  Of  the  alkaline- 
earths,  barium  was  near  the  head  of  the  list,  and 
magnesium  next  to  the  last. — W.  C.  H. 

Porcelain  ;    Fire-proof .     M.  L.  Bell.     Trans.  Amer. 

Ceramic  Soc,  1907,  9,  637—645. 

Fire-proof  porcelain  is  ware  which  will  stand  sudden 
changes  of  temperature  without  rupture,  and  includes 
such  articles  as  laboratory  crucibles,  tubes  for  chemical 
and  physical  experiments,  baking  dishes,  etc.  An  ideal 
body  would  be  one  which  could  be  heated  to  redness 
and  then  plunged  into  cold  water  without  injury.  To 
secure  this  result,  experiments  showed  that  a  greater 
content  of  alumina  than  can  be  introduced  from  clay 
alone  seems  necessary.  Two  sources  of  alumina  were 
tried,  viz.,  alundum  (prepared  by  fusing  bauxite)  and 
aluminium  hydroxide.  The  best  results,  very  near 
to  the  ideal,  were  obtained  with  a  body  containing 
about  20  per  cent,  of  Georgia  china  clay,  19  per 
cent,  of  Tennessee  ball  clay,  12  per  cent,  of  flint. 
22  per  cent,  of  felspar,  and  26  per  cent,  of  aluminium 
hydroxide.  The  body  was  "  biscuited  "  at  cone  2,  and 
glazed  at  cone  12.  The  lime  content  should  not  exceed 
3  per  cent.,  and  there  should  be  a  small  proportion  of 
free  silica. — W.  C.  H. 

Porcelain-like  material ;   Highly  refractory free  from 

silica.     Heinecke.     Z.  angew.  Chem.,  1908,  21,  687. 

A  mixture  of  pure  alumina  and  pure  magnesia,  which 
has  been  previously  heated  to  a  very  high  temperature, 
is  formed  into  the  desired  shape  with  the  aid  of  a  small 
quantity  of  an  organic  binding  material,  and  fired  at 
a  high  temperature,  e.g.,  in  an  electric  furnace  at  a 
temperature  corresponding  to  Seger  cone  32.  The  product 
thus  obtained  is  a  highly  refractory,  translucent,  porcelain- 
like material,  which  is  more  resistant  to  alkalis  than 
sintered    silicate    mixtures   are. — A.  S. 

Enamel   used   for    enamelling    cast  iron    sanitary  wares ; 

Typesof .    F.  H.  Riddle.  Trans.  Amer.  Ceramic  Soc, 

1907,  9,  646—660. 

Workable  enamels  for  cast-iron  must  fulfil  the  following 
conditions: — (1),  They  must  fuse  just  below  1,000°  C.  ; 
(2),  they  must  mature  quickly  and  lie  smooth  ;  (3),  they 
must  withstand  sudden  changes  of  temperature,  and 
"  fit  "  the  iron  perfectly ;  (4),  they  must  be  practically 
insoluble  in  water  and  weak  acid  solutions ;  (5),  they 
must  have  a  perfectly  smooth  vitreous  surface  ;  (6),  they 
must  present  a  pleasing  appearance  to  the  eye. 
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The  following  enamel  was  taken  as  a  starting  point : — 

0-4285  PbO 

0-2142  BaO  f  0-9186  Si02 

0-1071  CaF,  r        0-1071  AL03         \  0-2857  B203 

(0-15       Sn02 


Oxygen  ratio,  1  :  1-66 

Series  of  experimental  enamels,  with  varying  pro- 
portions of  the  ingredients,  were  made  up,  and  fritted 
and  ground.  The  ground  enamel  was  spread  over  a 
"  slush  coat,"  and  fired  on  the  trial  pieces,  in  a  muffle, 
at  about  980°  C.  The  following  conclusions  are  drawn 
from  the  experiments  : — 

Alkalis. — These  may  range  from  0-2  to  0-6  equivalent, 
but  should  be  kept  near  the  lower  limit,  as  an  excess  is 
soluble  in  water.  Most  of  the'  alkali  should  be  intro- 
duced as  felspar,  in  order  to  bring  in  combined  alumina 
and  silica.  A  certain  proportion  should  also  be  added 
as  nitrate  to  prevent  reduction  in  the  frit  kiln.  It  is  best 
to  introduce  boric  anhydride  as  borax,  therefore  its 
sodium  content  must  be  reckoned  with. 

Fluorides. — In  the  tests  these  ranged  from  0-083  to 
0-125  equivalent,  and  the  latter  amount  was  satisfactory. 
It  appears  that  as  much  as  0-25  to  0-3  could  be  used,  if 
barium  fluoride  or  sodium-aluminium  fluoride  (Na2Al2F9) 
were  employed.  Barium.  From  0-0  to  0-45  equivalent. 
To  some  extent  barium  is  a  substitute  for  lead,  and  when 
the  content  of  the  latter  is  high,  the  former  should  be 
low.  The  ratio  of  the  sum  of  the  barium  and  lead  oxides 
to  the  other  RO  ingredients  should  be  about  1  :  0-5 
to  1  : 0-7.  Boric  acid.  From  0-05  to  0-3  equivalent. 
It  is  introduced  preferably  as  borax,  where  the  sodium 
content  will  permit.  The  boric  anhydride  acts  as  a  strong 
acid  flux,  but  is  expensive.  Lead  oxide.  From  0-1  to 
0-4  equivalent.  A  large  content  of  lead  makes  the 
enamel  transparent,  but  gives  it  an  undesirable  yellow 
colour.  Zinc  oxide.  From  0-0  to  0-1  equivalent.  Zinc 
oxide  tends  to  overcome  the  yellow  cast  produced  by 
lead  oxide,  but  a  high  content  of  it  raises  the  fusing 
point  of  the  enamel.  It  tends  to  make  the  enamel 
opaque,  but  to  a  less  extent  than  tin  oxide.  Alumina.  From 
0-1  to  0-25  equivalent.  It  should  not  be  introduced 
from  clay,  and  the  higher  the  content  of  alumina,  the  less 
tin  oxide  is  required.  Silica.  From  0-75  to  1-25 
equivalents.  It  may  be  introduced  as  flint,  felspar, 
or  clay,  and  should  be  present  in  a  large  proportion  to 
counteract  the  general  basic  character  of  these  enamels. 
It  prevents  crazing,  but  in-  excess  causes  shivering,  and 
raises  the  melting  point.  Tin  oxide.  About  7-5  per 
cent,  of  the  fritted  weight,  or  0-15  equivalent,  worked 
well.  In  these  experiments  the  ratio  of  acid  to  base 
was  slightly  lower  than  in  ordinary  glazes,  but  ratios 
of  1  :  1-5  up  to  1  :  2  are  said  to  be  common.  From  these 
conclusions  the  following  formula  is  suggested  for  an 
enamel  of  this  class  : — 


PbO  and  BaO  0-40 

K„0  0-151 

CaO  0-15  | 

ZnO  0-05  f 

Na20  0-25  J 


0-15  Al.,0, 


SiOo— 10 
B2Oa— 0-2 
Sn09— 0-2 


It  is  advantageous  to  lower  the  content  of  lead  and 
raise  that  of  the  barium. — W.  C.  H. 

Enamel  [on  cooking  utensils,  etc.'] ;    Presence  of  antimony 

in .     B.  Bock.     Chcm.-Zeit.,  1908,  32,  446— 447. 

The  white  enamel  used  for  covering  metal  cooking 
utensils,  etc.,  is  usually  prepared  with  tin  oxide,  but, 
owing  to  the  high  price  of  the  latter,  various  substitutes 
for  it  have  been  died  and  some  are  actually  in  use.  Of 
these  substitutes,  antimony  oxide,  or  a  preparation 
containing  antimony,  gives  a  very  good  opaque  enamel, 
but  the  author  considers  that  there  is  a  considerable 
danger  to  health  if  food  be  cooked  or  stored  in  such 
articles.  Cold  water  dissolves  distinct  traces  of  antimony 
from  the  enamel  in  aboul  12  hours;  boiling  water  has 
b  much  greater  solvent  action  than  oold  Mater,  whilst 
if  the  enamel  he  subjected  to  the  action  of  s  0-5  per 
cent,  solution  of  tartaric  or  tactic  acid,  or  a  •_!  per  oent. 
solid  inn  of  acetic  acid,  considerable  quantities  of  antimony 


are  dissolved.  That  milk  ought  not  to  be  boiled  or  stored 
in  saucepans  or  jugs  coated  with  antimony  enamel  is 
therefore    obvious. — W.  P.  S. 

Patents. 

Plate   glass  ;     Apparatus   for   the    manufacture    of . 

E.     Gobbe,     Jumet,     Belgium.       U.S.     Pat.     887,623, 
May  12,   1908. 

See  Eng.  Pat.  11,711  of  1907  ;  this  J.,  1907, 1280.— T.  F.  B. 

Glass    opaque    to    actinic   light ;      Preparation   of    dark- 
coloured  .     O.  Sackur.     Ger.  Pat.  197,663,  Feb.  23, 

1907. 

Okdinaby  glass  is  heated  to  400° — 450°  C.  with  a  mixture 
of  silver  sulphide  and  silver  sulphate  or  with  mixtures  con- 
taining these  compounds.  The  two  salts  interact  according 
to  the  equation:  Ag2S  +  Ag2S04  =  4Ag  +  2S02.  The 
silver  formed  is  partly  taken  up  by  the  glass,  and  colours 
it  brown,  the  depth  of  shade  depending  upon  the 
temperature  and  time  of  heating.  The  process  may 
be  applied  to  ready-formed  glass  articles,  these  being 
embedded  in  the  reaction-mixture  and  heated  to  the 
requisite  temperature.  Several  articles  can  be  coloured 
successively  in  the  same  reaction-mixture.  The  quantity 
of  silver  taken  up  by  the  glass  is  very  small,  and  from 
the  spent  reaction-mixture,  the  separated  silver  can  be 
recovered  almost  quantitatively,  and  worked  up  into 
silver  sulphide  and  sulphate  for  further  use. — A.  S. 

Mirrors ;     Formation    of  7 on    transparent    objects. 

Chem.   Fabr.   von   Heyden  A.-G.     Ger.    Pat.    196,992, 
July  19,  1907.     Addition  to  Ger.  Pat.  178,520. 

According  to  the  chief  patent  and  previous  additions 
(see  this  J.,  1908,  283),  the  objects  were  coated  with 
pastes  of  finely-divided  mercury  or  amalgams,  obtained 
by  reduction  of  mercury  compounds  in  the  wet  way. 
According  to  the  present  patent,  an  adhesive,  such  as 
gum  arabic,  dextrin,  etc.,  is  added  before,  during,  or 
after  the  formation  of  the  paste  of  mercury  or  amalgam, 
and  then  after  applying  the  mixture  to  the  object,  the 
adhesive  is  removed  by  washing. — A.  S. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Bricks  ;  Relation  of  the  hardness  of to  their  resistance 

to   frost.     J.    C.    Jones.     Trans.    Amer.    Ceramic    Soc, 
1907,9,528—576.     ,-,"" 

Puedy  and  Moore  (Trans.  Amer.  Ceramic  Soc,  1907.  9, 
204-318)  have  shown  that  brick  shows  a  maximum 
amount  of  pore- space  during  the  water- soaking  and 
oxidation  period  of  firing,  owing  to  the  expansion  of  the 
pores  by  escaping  gases,  and  that  the  pore-space  decreases 
as  the  fusion   of  the  amorphous  material  of  the   brick 

Sroceeds.  The  power  of  a  brick  to  withstand  frost 
epends  upon  the  total  pore-space,  the  rate  of  flow  through 
the  pores,  and  the  crushing  strength.  The  characters 
of  the  brick  that  are  altered  during  burning  are  : — The 
size  of  the  pores,  the  amount  of  pore-space,  the  strength, 
and  the  rigidity.  Harder  burnt  bricks  have  relatively 
finer  pores,  less  pore-space,  greater  strength,  and  greater 
rigidity,  and  therefore  drain  more  slowly,  contain  less 
water  when  saturated,  have  greater  strength  to  resist 
the  expansion  of  freezing  water,  but  rupture  with  a 
smaller  amount  of  expansion.  The  resistance  to  frost 
depends  upon  the  relation  between  the  gain  in  strength 

ami  loss  of  pore-space,  on  tl ne  hand,  and  the  decn 

in  the  effective  diameter  of  the  pores  and  increase  in 
brittleness  on  the  other.  If  the  former  factors  alter 
more-  rapidly  during  burning  than  the  latter,  the  harder 
burnt  brick  will  be  more  durable  ;  but  if  the  latter  factors 
alter  more  rapidly  than  the  former,  it  will  oiler  less 
resistance  to  frost.  For  the  determination  of  the  total 
pore-space,  it  is  recommended  that  after  drying  and 
weighing,   the  brick  should   be   placed  in  a   pan   with  s 

small  amount  of  boil water,  and  boiled  for  six  hours. 

more  water  being  added  from  time  lo  time,  until  during 

the    last     hour    the    brick     is    complete!}     immersed. 
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rate  at  which  a  brick  drains  is  obtained  as  follows  : — 
(1)  Drv  the  brick  for  48  hours  at  300°  F.,  cool  to  say 
76  F.."and  weigh.  (2)  Place  the  brick  on  edge  in  water 
at  76°  F..  the  final  depth  of  which,  after  the  brick  is 
placed,  is  1  inch.  (3)  At  the  end  of  15  minutes  weigh 
the  brick,  after  removing  the  surplus  water  on  the  surface. 
(4)  Re-place  the  brick  in  water  for  48  hours,  and' weigh 
The  percentage  of  water  absorbed  in  15  minutes, 
taking  the  amount  absorbed  in  48  hours  as  100.  indicates 
the  relative  rate  of  absorption. — \V.  C.  H. 

Brick:  Absorption   tests  on    Wisconsin .       H.   Ries. 

Trans.  Amer.  Ceramic  Soc.   1907,  9,  693—712.  ' 

The  author  has  made  some  comparisons  of  the  various 
methods  of  determining  the  amount  of  water  a  brick 
can  absorb.  In  the  partial  immersion  method,  the 
brick  was  immersed  to  half  its  depth  for  4  hours,  and 
the  absorption  determined,  and  also  the  absorption 
at  the  end  of  a  further  44  hours.  The  results  obtained 
by  the  complete  immersion  method  (48  hours)  agreed 
closely  with  those  obtained  by  the  partial  immersion 
method.  In  nearly  all  cases,  after  4  hours'  partial 
immersion,  the  brick  had  absorbed  over  90  per  cent,  of 
the  total  quantity  of  water  which  it  was  capable  of 
absorbing  after  48  hours'  partial  immersion.  The  j 
water  absorbed  by  the  brick  in  vacuo  varied  from  2-3  i 
to  696  per  cent,  more  than  the  quantity  absorbed  under  I 
atmospheric  pressure.  The  following  table  gives  a 
resume  of  the  results: —    \ 


Description. 

Minimum. 

I 

Maximum. 

Average. 

Soft-mud  brick 

.  . .             5-80 

28-20 
24-30 
33-35 

18-60 

Stiff-mud      , 

...           13-05 

20-26 

Dry-press     ,,     

.  . .     .      12-90 

21-47 

Cooling  period. 

Minimum 

Burn. 

"  rattler  " 

Hours  above  550°. 

Hours  below  550°. 

loss. 

1 

75-0 

105-0 

15-71 

2 

30-5 

59-5 

16-65 

3 

17-5 

30-5 

17-43 

4 

17-0 

11-0 

16-75 

7 

17-5 

16-5 

16-12 

5 

6-5 

12-5 

19-61 

6 

7-5 

32-5 

15-92 

8 

6-5 

39-5 

15-88 

that  has  been  heated  to  a  temperature  only  slightly 
below  that  of  the  brick  round  which  it  circulates.  If  the 
air  is  at  a  decidedly  lower  temperature  than  the  bricks, 
it  causes  them  to  "  check "  and  break,  and  there  is 
consequently  a  high  loss  in  the  "  rattler  "  test.  It 
appeared  also  that  the  bricks  could  stand  rapid  cooling 
during  the  stage  from  550°  to  100°  C.  better  than  during 
the  stage  from  1100°  to  550°  C.  Rapid  cooling  tends 
to  increase  the  percentage  of  broken  brick  in  a  charge, 
and  the  cause  of  breakage  seems  to  be  the  formation  of 
cracks  or  strains  at  the  time  of  cooling,  rather  than  to  any 
increase  of  glassiness  by  the  quick  cooling. — W.  C.  H. 

(.lazes;     Note  on    te.rra-cotta .     C.     W.     Parmelee. 

Trans.  Amer.  Ceramic  Soc,  1907,  9,  577—599. 

The  function  of  the  various  fluxing  oxides  was  studied 
in  a  glaze  (a  variation  of  the  Bristol  type  of  glaze  used 
for  stoneware)  of  the  general  formula  : — 


The  low  absorption  of  the  soft  mud  brick  is  due  partly 
to  the  fact  that  the  (red  burning)  clays  used  burn  hard 
and  dense  at  a  lower  temperature  than  calcareous  ones. 
In  spite  of  high  absorption,  many  of  the  bricks  showed 
excellent  crushing  strengths,  though  there  is  a  lack  of 
relation  between  the  two.  and  also  between  absorption 
and  transverse  strength. — W.  C.  H. 

Paving  brick  ;  Influence  of  the  rate  of  cooling  on  the  toughness 

of    vitrified    .     L.     B.    Coulter.         Trans.     Amer. 

Ceramic  Soc,  1907,  9,  618—636. 

Experiments  were  made  to  determine  whether  rapid 
cooling  tended  to  increase,  or,  as  is  more  generally  sup- 
posed, to  decrease  the  toughness  of  vitrified  paving  brick, 
as  measured  by  the  "  rattler  "  test.  Charges  of  previously 
soft-burnt  brick  were  fired  up  to  the  best  stage  of  vitrifi- 
cation in  a  small  muffle  test-kiln,  and  cooled  at  varying 
rates,  rapid  cooling  being  secured  in  some  cases  by  opening 
more  or  less  of  the  "  wicket,"  and  blowing  in  air  with  a 
fan.     The  following  table  gives  a  summary  of  the  results: — 


The  results  of  burn  No.  5  were  vitiated  by  the  air  blast 
having  impinged  directly  on  the  hot  brick.  The  position 
of  the  bricks  in  the  kiln,  with  reference  to  the  incoming 
and  outgoing  air-currents,  was  carefully  noted  in  con- 
junction with  the  results  of  the  "  rattler  "  test.  From 
all  the  data  obtained,  it  appears  that  the  rate  of  cooling 
has  no  appreciable  influence  on  the  toughness  of  the. 
brick,  provided  the  cooling  is  effected  by  means  of  air 


0-2—0-5  K20 

0-7—00  BaO 

0-0—0-7  CaO 

0-8—0-1  ZnO 


•  0-55  Al.O.  -  3-30  Si02 


It  was  desired  to  develop  a  glaze,  or  study  a  group  of 
glazes,  suitable  for  architectural  terra-cotta,  applied 
upon  an  under-slip,  and  burned  in  a  muffle  kiln  at  cone  5. 
About  100  glazes  were  made,  and  the  following  general 
conclusions  are  drawn  from  the  results  obtained.  When 
the  RO  group  consists  only  of  the  two  members,  potassium 
oxide    and    zinc    oxide,    varying    between    the    limits,. 

/0-8— 0-5  ZnO\  at  ieast  0-4  equivalent  of  potassium  oxide 
VO-2— 0-5  KaOA 

is  needed  to  secure  sufficient  fusibility  to  yield  a  glaze. 
With  three  members  of  the  RO  group,  viz.,  lime,  zinc 
oxide,  and  potassium  oxide,  the  best  whiteness  and 
opacitv  were  found  within  the  limits  :- -0-4—0-6  ZnO, 
00—0-3  CaO,  0-2—0-5  K20,  but  fine  lines  due  to  the 
"parting"  (or  incipient  "curdling")  of  the  glaze  were 
numerous,  and  the  best  glazes  were  found  within  the 
limits:—  0-4  ZnO,  0*1— 02  CaO,  0-4—0-5  K20.  The  glazes 
of  this  series  did  not  exhibit  any  true  crawling,  though 
in  some  there  were  "  fine  lines  due  to  parting  preceding 
fusion."  The  tendency  for  parting  cracks  to  form  is 
most  marked  with  a  "high  content  of  zinc  oxide,  0-3 
equivalent  or  more,  together  with  a  low  content  of 
potassium  oxide,  0-2—0-3  equivalent ;  and  as  it  is  seldom 
or  never  found  in  glazes  with  0-4  and  0-5  equivalent 
of  potassium  oxide,  however  low  the  zinc  oxide  may 
be,  a  low  content  of  potash  seems  to  be  largely  responsible 
for  the  defect.  Blistering  occurred  with  only  one  glaze 
of  this  series,  containing  0-3  ZnO,  0-3  CaO,  0-4  K20,  but 
several  members  of  the  series  in  which  baryta  was  also 
present,  showed  it,  when  burned  in  a  short  fire  in  a  trial 
kiln,  but  not  when  repeated  in  the  large  kilns.  A  number 
of  glazes  containing  zinc  oxide,  lime,  and  potassium 
oxide  were  opaque  ;  in  most,  the  potash  content  was 
low,  but  there  was  a  wide  range  of  zinc  oxide  and  lime, 
so  that  neither  can  be  considered  to  cause  the  opacity. 
Probablv  it  may  be  attributed  to  the  following  conditions  : 
(1),  the" presence  of  a  silicate  which  acts  as  a  solvent; 
(2),  the  existence  of  calcium  silicate,  or  a  calcium- 
aluminium-silicate  ;  and  (3),  a  similar  zinc  compound. 
A  certain  amount  of  either  (2)  or  (3)  will  be  dissolved 
by  II),  and  when  this  solvent  is  saturated,  the 
undissolved  material  of  (2)  or  (3)  will  give  rise  to  opacity. 
An  excellent  opaque  glaze,  free  from  tin,  contained 
0-4  ZnO,  0-1  CaO,  0-5  K20.  With  three  members  of  the 
RO  group,  viz.  :  baryta,  zinc  oxide,  and  potassium 
oxide',  and  no  calcium  present,  only  one  matured  glaze 
was  obtained,  containing  06 ZnO, 0- 1  BaO, 03 K,0.  This 
had  a  good  white  colour,  good  opacity,  but  some  defects, 
due  to  "  parting  "  of  the  glaze.  More  than  0-1  equivalent 
of  baryta  renders  a  glaze  too  refractory,  and  the  use 
of  barium  was  of  no  advantage,  except  in  some  cases 
where  matt  surfaces  were  developed.  In  the  whole 
series  of  glazes,  shivering  is  almost  entirely  confined  to 
those  which  have  less  than  03 "equivalent  of  zinc  oxide. 
It  is  particularly  common  if  the  zinc  oxide  is  02,  and 
the  potassium  oxide  0-2  equivalent.— W.  C.  H. 


568 


Cl.  IX.— BUILDING   MATERIALS,   CLAYS,  MORTARS,   &   CEMENTS. 


[June  16, 1908. 


Salt-glazed    sewer    pipe;     Surface    pimpling    on . 

A.  J.   Aubrey.     Trans.   Amer.   Ceramic  Soc,    1907,  9, 

726—740. 
Surface  pimpling  on  salt-glazed  sewer  pipe  is  related 
to:  (1),  non-homogeneity  of  the  body;  and  (2),  heat 
treatment  received  in  the  burning  of  the  ware.  The 
body  under  consideration  was  composed  of  a  drift  clay, 
a  shale,  and  a  fireclay.  Samples  of  the  first  two  showed 
signs  of  fusion  in  the  kiln,  the  shale  particularly  being 
over-burnt,  blistered,  and  reduced.  The  product  therefore 
consists  of  a  refractory  body,  containing  coarse  particles 
of  the  less  refractory  ingredients,  which  tend  to  act 
in  small  particles  similarly  to  the  way  in  which  they  act 
when  made  into  ware.  It  was  found  that  the  ware  from 
certain  kilns  showed  less  pimpling  than  ware  from  other 
kilns,  and  also  that  when  the  material  would  pass  a 
16-mesh  screen,  the  glazed  pipe  had  a  fairly  smooth 
surface.  Observations  were  made  of  the  temperature, 
duration  of  firing,  draught  and  kiln  atmosphere 
conditions,  and  composition  of  the  kiln  gases  during 
the  period  of  full  firing  in  the  case  of  two  kilns.  The 
following  conclusions  are  drawn  from  the  observations  : — 
(a).  Pimpling  on  the  surface  of  the  pipe  is  due  to  incipient 
fusion,  bubbling  and  swelling  of  small  particles  of  shale, 
lying  close  to  the  surface  of  the  pipe,  '  which  particles 
it  can  be  assumed  would  act  similarly  to  large  particles 
of  shale  burnt  under  similar  conditions."  (b).  Fine 
grinding  diminishes  the  size  and  number  of  the  pimples, 
(c).  The  pimples  appear  at  a  temperature  of  2000°  to 
2060°  F.  (d).  The  largest  and  most  numerous  pimples 
appear  on  pipe  in  fast-  burning  kilns,  in  which  the 
temperature  has  been  shown  to  rise  considerably  after 
the  "  salting  "  has  started,  (e).  The  short  duration  of 
the  fall  fire  period  in  fast-burning  kilns  is  due  to  a  large 
grate  area  compared  with  the  kiln  area. — W.  C.  H. 

Portland    cement ;     Formation    of    salt    solutions    in    the 

setting  of .    Hart,  Tonind-Zeit,,  1908,  32,  754-755. 

When  Portland  cement  is  thoroughly  mixed  with  water 
and  rapidly  filtered,  the  filtrate  contains  in  addition  to 
sulphates  and  a  small  quantity  of  silicates,  free  lime 
and  caustic  alkali.  On  allowing  the  residual  cement  to 
set  for  nearly  three  hours,  and  again  triturating  with 
water,  a  solution  is  obtained  after  filtering,  which  possesses 
considerably  greater  alkalinity  than  that  obtained 
above,  thus  showing  that  further  changes  take  place 
in  the  course  of  setting.  To  determine  the  final  products 
of  the  interaction  of  water  and  cement,  the  fresh  mixture 
is  allowed  to  set  for  2£  hours,  and  the  filtrate  from  the 
triturated  mass  shaken  with  absolute  alcohol,  to  separate 
the  alkalis  from  the*  lime  and  other  compounds.  The 
result  shows  the  chief  constituent  of  the  dissolved  salts 
to  be  potassium  sulphate,  obviously  formed  by  the  double 
decomposition  of  the  soluble  potassium  compounds  and 
the  gypsum  added  to  regulate  the  setting  of  the  cement. 

—0.  R. 

Colours,   especially   for   cement   roofing-tiles  ;    Testing   the 

value  of .     E.   Cramer.     Tonind.-Zeit.,    1908,   32, 

699—700. 
Colours  for  cement  roofing  tiles  must  be  fast  to  light* 
unaltered  by  cement,  and  resistant  to  weathering  agencies. 
They  must  also  possess  a  strong  colouring  power,  and  be 
easily  miscible,  and  must  not  affect  the  strength  or  setting 
of  the  cement,  nor  give  rise  to  any  exudation.  Only 
mineral  colouring  matters  satisfy  these  conditions,  and 
the  author  describes  a  few  simple  tests  that  may  be 
used  to  determine  the  value  of  colours  in  some  of  these 
respects.  The  colour  can  be  easily  tested  with  respect 
to  its  resistance  to  the  action  of  lime,  and  its  fastness 
to  light,  but  there  is  no  simple  laboratory  test  by  which 
its  resistance  to  weathering  can  be  determined.  The 
mist  ibility  of  tho  colour  with  the  cement  mixture,  and 
also  its  colouring  power,  can  be  gauged  by  mixing  a 
known  weight  of  the  colour  with  a  known  weight  of  white 
Hand  which  will  pass  a  sieve  of  900  meshes  per  sq,  cm. 
The  Subsequent  sifting  of  the  mixture  takes  ;i  long  time, 
but  can  be  accelerated  by  adding,  say  10  grins,  of  coarser 
sand  to  50  grins,  of  the  colour  mixture.  The  sifted 
portions  of  several  colour  mixtures  can  be  put  into 
pill-boxes,  and  arranged  in  the  order  of  their  intensity, 


and  the  value  of  the  colours  determined  by  taking  the 
sand-dilution  and  price  into  account.  Any  effect  of  the 
colouring  material  on  the  strength  of  the  cement  tiles 
soon  shows  itself  in  the  process  of  manufacture.  To 
test  whether  a  colour  will  cause  any  exudation  or  "  scum," 
a  little  of  the  colour  is  worked  up  with  distilled  water  in 
a  clock-glass,  which  is  protected  from  dust,  and  the  water 
allowed  to  evaporate.  The  dried  colour  should  not 
show  any  bright  coloured  rim.  The  colouring  materials 
should  be  tested  with  alcohol,  as  some  colours  on  the 
market  are  simply  sand,  chalk,  or  gypsum  coloured  with 
organic  dye  stuff's. — W.  C.  H. 

Patents. 

Wood  and  the  like  ;    Method  for  impregnating with 

heavy-metal  salts  and  aluminium  combinations  under 
hydraulic  pressure.  E.  Marmetschke  and  H.  Briining, 
Schopfuth,  Germany.     Eng.  Pat.  9316,  April  22,  1907. 

See  Fr.  Pat.  376,798  of  1907  ;  this  J.,  1907,  1049.— T.  F.  B. 

Artificial  marble  from  gypsum  ;   Process  of  manufacture  of 

.      W.    McKee,   Assignor   to  M.    Jacobowsky   and 

M.  Bowsky,  New  York.  U.S.  Pat.  886,064,  April  28, 
1908. 

Gypsum  is  subjected  to  a  temperature  of  200 — 225°  F. 
until  heated  throughout,  and  is  then  saturated  with  a 
solution  containing  i  lb.  each  of  aluminium  sulphate, 
potassium  hydroxide,  and  "  sal  soda "  per  one  gall, 
of  water.  The  excess  of  water  is  then  driven  off  by 
heating. — A.  G.  L. 

"  Crucible  compounds  "  ,•    Process  of  manufacturing . 

C.  Caspar,  Stuttgart,  Germany.  U.S.  Pat.  886,111, 
April  28,   1908. 

The  process  consists  in  shaping  small  pieces  of  pure 
amorphous  aluminium  hydroxide  by  the  addition  of 
water,  and  then  drying  and  heating  them  gradually  to 
an  intense  white  heat,  which  is  maintained  for  some 
time,  in  a  closed  vessel,  and  cooling  without  access  of  air. 
Pure  magnesia  also  may  be  mixed  with  the  aluminium 
hydroxide. — F.  Soon. 

Refractory   basic   materials   in   powder,    which   are   easily 
moulded,    when    wet,   and    can    be    baked    hard    when 

dry ;    Manufacture    of .     C.     Caspar.     Fr.     Pat. 

385,404,  Dec.  20,  1907.  Under  Int.  Conv.,  Jan.  5, 
1907. 

See  U.S.  Pat.  886,111  of  1908  ;  preceding.— T.  F.  B. 

Artificial  stone  ;  Manufacture  of .     J.  C.  Henderson, 

Oakland,  Cal.     U.S.  Pat.  886,124,  April  28,  1908. 

A  non-porous  mould  is  first  lubricated.  A  "  fluid 
aqueous  mass  of  Portland  cement  "  is  then  poured  into 
the  mould,  followed,  before  the  initial  set  takes  place,  by 
sufficient  dry  Portland  cement  to  take  up  the  excess  of 
moisture.  More  of  the  mixture  of  cement  and  water 
is  then  poured  into  the  mould,  followed  by  a  further 
quantity  of  dry  cement,  and  the  process  is  repeated 
until  the  mould  is  filled.  The  mould  may  first  of  all 
be  "  veined  "  (lined)  with  a  coloured  Portland  cement. 

—A.  G.  L. 

Artificial  stone  ;  Process  for  hardening .     E.  Schwanen- 

berg  and  A.  Rinne,  Hanover,  Germany.  U.S.  Pat. 
886,258,  April  28,  1908. 

See  Fr.  Pat.  369,206  of  L906  ;  this  J.,  1907,  96.— T.  F.  B. 

Artificial  stone  or  mortar  ;  Process  for  making  im perineal)!' 
.     G.  Schruf.     Fr.  Pat.  385,703,  Dec.  30,   1907. 

See  Eng.  Pat.  28,745  of  1907  ;  this  J.,  1908,  449.— T.  F.  B. 

Carbides;    Manufacture    of .        H.    Herrensohmidt. 

Fr.  Tat.  885,140,  F«'b.  28.  1907. 
Metallic  oxides,  or  oxides  of  silicon  or  boron,  or  minerals 
containing  such,  are  subjected  to  tho  action  of  boron 
and  carbon  in  the  electric  furnace,  as  described  in  a 
previous  patent  (this  ,).,  1907,  208);  and,  by  increasing 
the  proportion  of  carbon,  the  reduced  metals  or  metalloids 
are    further    converted     into    carbides.         For    example, 
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an  intimate  mixture  of  quartz  (>0  parts,  boric  acid 
(H3BO;,)  70  parts,  and  carbon  65  parts,  beatcd  to  complete 
fusion  and  then  allowed  to  cool  slowly,  gives  a  crystalline 
mass  of  boro-silieon  carbide.  The  products  may  be 
used  in  the  manufacture  of  all  kinds  of  abrasive  and 
refractory  materials,  or  of  electrical  conductors  and 
resistances. — P.  SODN. 

Cement;    Manufacture    of .     S.    0.    Cowper-Coles, 

London.  Eng.  Pat.  10,257,  May  2,  1907. 
An  inferior  but  cheaper  cement  is  obtained  by  mixing 
cement  produced  electrically  from  slag  and  chalk  according 
to  Eng.  Pat.  4530  (this  J.".  1907.  336).  with  one-third  of 
its  weight  of  granulated  blast-furnace  slag.  (See  also 
following  abstract.) — A.  G.   L. 

Cement;     Manufacture    of .        S.    0.    Cowper-Coles, 

London.     Eng.  Pat.   10,366,  May  3,   1907. 
The  mixed  raw  materials  are  fused  by  means  of  an  electric 
current  (Eng.   Pat.  22.425  of  1906;  this  J.,   1908,   162), 
and  the  fused  mass  is  dropped  into  cold  water  to  dis- 
integrate it. — A.  G.  L. 

Cementing  material  and  process  of  making  same.     T.  W. 

Cappon,  New  York.  U.S.  Pat.  886,579,  May  5,  1908. 
The  cementing  material  consists  of  a  mixture  of  calcium 
chloride.  magnesium  carbonate,  and  magnesium 
hydroxide,  to  which  calcium  hydroxide  may  also  be  added. 
Calcium  carbonate  is  produced  within  the  mass  inde- 
pendently of  the  action  of  atmospheric  carbon  dioxide. 

— A.  G.  L. 
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Iron;     Action  on ,  of  water  and  aqueous  solutions. 

E.     Hevn    and    0.     Bauer.     Mitt.     Konigl.    Material- 
priifungsamt,  1908,  26,  1—104. 

Plates  of  iron,  brightened  by  emery,  were  exposed  in 
beakers  (usually  for  22  days)  to  the  action  of  the  various 
liquids  under  various  conditions — completely  and  partially 
immersed,  with  air.  oxygen  or  other  gas  bubbled  through 
the  solution  or  passed  over  its  surface,  or  in  the  case  of  air, 
with  the  liquid  exposed  to  the  atmosphere,  the  beaker 
being  simply  covered  with  a  clock  glass.  Where  exclusion 
of  carbon  dioxide  was  necessary,  the  liquid  to  be  used 
was  boiled  for  some  time  in  a  flask  while  pure  hydrogen 
was  bubbled  through  it.  An  arrangement  of  "f"-pieces 
and  stopcocks  provided  for,  first : — hydrogen  from 
the  same  generator  being  passed  through  the  experimental 
•vessel,  containing  the  iron  plates,  till  this  was  completely 
filled  ;  next,  the  boiled  liquid,  after  cooling,  being  driven 
over  from  the  flask  to  the  experimental  vessel  by  the 
pressure  of  the  purified  air  or  oxygen  to  be  used  in  the 
experiment ;  and,  finally,  the  closing  of  connection  between 
flask  and  experimental  vessel,  and  the  bubbling  of  the 
purified  air  or  oxygen  through  the  liquid  in  that  vessel. 
The  amount  of  action  was  in  each  case  measured  by  clean- 
ing off  the  rust  from  the  plate,  and  determining  the  loss  of 
weight.  A  series  of  initial  experiments  was  made  with 
■distilled  water  and  with  the  Charlottenburg  water-supply, 
to  ascertain  the  influence  of  oxygen  and  of  carbonic  acid. 
The  following  were  the  results  : — 1.  Rusting  takes  place 
when  carbon  dioxide  is  rigorously  excluded.  2.  When 
air  containing  15  per  cent,  of  carbon  dioxide  is  passed 
through  the  liquid,  the  amount  of  corrosion  is  not  so 
much  as  double  that  which  occurs  with  air  freed  from 
carbon  dioxide  :  hence  the  small  proportion  of  carbon 
•dioxide  in  atmospheric  air  can  exert  no  sensible  influence 
on  the  process  of  rusting.  '3.  The  mode  of  introduction 
of  the  oxygen  greatly  affects  the  rate  of  rusting :  when 
the  gas  is  passed  through  the  liquid,  the  rate  is  twice 
as  high  as  when  it  is  led  over  the  surface.  4.  The  corrosion 
is  greater,  the  higher  the  oxygen-pressure  in  the  atmos- 
phere above  the  liquid :  when  pure  oxygen  is  passed 
over,  the  attack  is  three  times  as  great  as  with  air  under 
like  conditions.  5.  Pure  carbon  dioxide  produces  no 
rusting  properly  so  called  ;  it  simply  dissolves  the  iron 
like  any  other  acid,  with  evolution  of  hydrogen,  till  the 
liquid  is  saturated  with  ferrous  carbonate. 


A  series  of  experiments  with  water  and  saline  solutions, 
all  carefully  deprived  of  dissolved  oxygen,  shewed  that  no 
decomposition  of  water  by  iron  occurs,  but  that  the 
effective  agent  in  rusting  is' dissolved  oxygen.  In  nearly 
all  these  cases  minute  losses  did  occur,  but  not  more 
than  were  accounted  for  by  the  extreme  difficulty  of 
removing  the  oxygen  absolutely.  Metallic  iron  forms  a 
most  sensitive  reagent  for  dissolved  oxygen  in  water 
or  saline  solutions.  Experiments  made  with  the  object 
of  protecting  iron  in  water  from  rusting  by  hindering 
the  access  of  air,  shewed  that  it  was  useless  to  cover  the 
water  with  a  layer  of  petroleum,  as  that  substance  is 
as  "porous"  to  the  diffusion  of  oxygen  as  water  itself, 
but  that  powdered  wood  charcoal,  worked  into  a  paste 
with  water,  and  then  suspended  in  the  liquid  in  silken 
ba?s  weighted  by  means  of  glass  rods,  acted  very  efficiently 
in  absorbing  the  dissolved  oxygen,  and  reduced  the  rate 
of  rusting  by  about  four-fifths.  A  very  simple  examina- 
tion of  the  conditions  of  rusting  leads  to  the  formula: 


dv 
dt 


=  kc1=  k1(ca-c1)  = 


A" a  •  C(i 


dv 


^   being  the  rate   of  rusting,    c0   the    concentration    of 

oxygen  in  the  saturated  liquid  (at  its  surface,  where 
exposed  to  the  gas),  c1  the  oxygen-concentration  at  the  • 
surface  of  the  metal  when  the  stationary  state  has  set 
in,  k  and  kt  constants.  Consideration  of  this  shews 
that  the  metal  will  rust  the  more  slowly,  the  deeper 
below  the  surface  it  is,  as  the  oxygen  has  to  reach  it  by 
diffusion  through  the  intervening  depth  of  water  ;  that 
the  most  rapid  rusting  will  be  at  the  surface,  or  at  other 
places  where  the  metal  is  in  contact  with  an  air-water 
surface,  as  for  example  where  bubbles  have  been  caught 
below  projecting  flanges,  etc.  (the  whole  of  the  metal  is 
brought  into  this  condition  if  air  be  led  through  the 
liquid  so  as  to  keep  it  everywhere  saturated,  or  if  there 
be  a  continuous  stream  of  liquid  saturated  with  fresh 
air  passing  over  the  metal).  Several  series  of  experi- 
ments on  these  various  points  gave  results  agreeing  with 
prediction  : '  in  the  case  of  plates  hung  at  different  depths, 
however,  the  differences  which  at  first  exist,  and  which 
in  the  experiments,  increased  up  to  the  end  of  about  15  days, 
gradually  lessened  as  time  went  on,  through  other  actions, 
chiefly  the  reaction  of  the  iron  on  the  ferric  hydroxide 
to  form  a  ferrous  compound.  A  series  of  experiments 
in  which  hydrogen  peroxide  was  added  to  the  water  did 
not  give  very  decisive  results,  but  served  at  least  to  shew 
that  the  effect  of  hydrogen  peroxide  was  not  greater 
than  that  of  blowing  air  through  the  liquid,  and  thus 
gave  no  support  to  the  "  hydrogen  peroxide  theory " 
of  rusting.  Plates  hung  in  the  water  of  a  model  gaso- 
meter rusted,  when  the  holder  contained  coal-gas,  about 
half  as  rapidly  as  when  it  contained  air,  shewing  that 
the  diffusion  of  the  coal-gas  into  the  water  hindered, 
but  could  not  prevent,  the  diffusion  into  it  of  oxygen 
from  the  outside,  and  that  the  bell  of  a  gasometer  is 
liable  to  rust  if  not  adequately  protected  by  paint. 
Experiments  on  the  influence  of  contact  of  another  metal 
with  the  iron  gave  the  following  results  : — Copper,  in 
the  town  water,  increased  the  rate  of  rusting  of  iron  by 
about  25  per  cent.,  in  artificial  sea- water  by  about  47  per 
cent.  ;  in  air-free  water  in  a  hydrogen  atmosphere  it 
produced  practically  no  corrosion,  so  that  the  higher 
figures  in  the  other  experiments  were  not  attributable 
to  electrolytic  decomposition  of  the  water.  Nickel  pro- 
duced an  increase  of  14 — 19  per  cent,  in  the  rate  of  rusting. 
Contact  of  cast-iron  with  the  mild  steel  used  for  the 
experiments,  reduced  the  rusting  by  50  per  cent,  when 
the  air  was  led  over,  and  by  28  per  cent,  when  it  was 
bubbled  through  the  liquid,  the  attack  on  the  cast-iron 
being  in  each  case  about  equal  to  that  on  the  plate  of 
mild  steel.  At  60°  C.  (all  the  other  experiments  were 
carried  out  in  the  cold)  the  cast-iron  is  more  strongly 
corroded  than  the  mild  steel,  the  attack  on  which  it  lessens 
by  only  about  16  per  cent.  Overheating  reduces  the 
liability  of  iron  to  rust:  experiments  with  portions 
cut  from  a  boiler-plate,  some  overheated  and  some  not, 
shewed  that  the  amounts  of  corrosion  of  the  overheated 
and  the  not  overheated  portions,  when  in  contact  under 
the  water,  were  as  100  to  130.     Brass,  in  contact  with 
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iron,  has  but  little  influence  on  the  rate  of  rusting,  as 
shewn  by  some  experiments  in  which  the  metals  were 
exposed  for  a  year  ;  but  these  experiments  also, shewed 
that  the  rusting  of  iron  in  a  mixture  of  equal  parts  of 
glycerin  and  water  is  only  6 — 9  per  cent,  of  its  rusting 
in  water  alone.  A  number  of  samples  of  cast-iron, 
containing  varying  amounts  of  manganese  (0-46  to  3-0S) 
and  phosphorus  (0-072  to  3-38  per  cent.)  were  examined  ; 
the  results  shewed  that  the  effect  of  these  elements  on 
the  rate  of  rusting  was  negligible  in  comparison  with 
that  of  other  factors  already  discussed.  Comparison 
was  also  made  of  mild  steel,  wrought  iron,  and  cast-iron  : 
the  differences  were  found  to  be  inappreciable,  though 
the  rates  of  attack  of  the  same  three  substances  by  dilute 
sulphuric  acid  were  found  to  be  in  the  proportion  of 
1:2:  100,  shewing  how  futile  are  inferences  drawn 
from  corrosion  by  acids  as  to  the  behaviour  of  metals 
towards  water  and  saline  solutions. 

Many  experiments  were  undertaken  on  the  behaviour 
of  iron  towards  solutions  of  various  salts,  each  salt 
being  tested  at  different  concentrations.  With  few 
exceptions,  all  the  salts  behaved  similarly — in  weak 
solutions,  rusting  occurred  more  slowly  than  in  water, 
and  as  the  concentration  increased  so  did  the  rate  of 
attack  up  to  a  certain  "  critical  concentration,"  beyond 
.which  it  diminished.  The  rate  of  attack  by  the 
"  critical  solution  "  is  usually  higher  than  that  by  water, 
but  is  lower  in  the  cases  of  potassium,  sodium,  calcium, 
and  barium  chlorides,  potassium  and  sodium  sulphates, 
and  sodium  and  calcium  bicarbonates.  The  rusting,  in  the 
case  of  solutions  near  the  "  critical  concentration,"  is 
usually  very  irregular  and  strongly  localised  ;  such  local 
action  is  thus  not  always  to  be  ascribed  to  irregularities 
in  the  metal,  since  it  does  not  occur  with  solutions  of 
other  concentrations.  The  rate  of  attack  by  critical 
solutions  (that  of  water  being  100)  varies  from  90  to  98 
amongst  the  substances  named  above,  and  from  102  for 
magnesium  sulphate  to  2390  for  ammonium  nitrate, 
a  few  important  figures  being  sodium  hydroxide  110, 
carbonate  133,  phosphate  142,  ferrous  sulphate  217, 
ammonium  chloride  376.  About  40  salts  were  in  all 
examined.  The  results  shew  that,  contrary  to  common 
belief,  aqueous  solutions  of  alkali  chlorides  and  sulphates 
do  not  cause  iron  to  rust  more  rapidly  than  water  alone 
does,  and  alkali  carbonates  are  not  always  protective — 
only  at  high  concentrations  do  they  exert  a  protective 
action  on  iron.  This  protective  action  is  exerted  by 
solutions  of  other  salts  than  carbonates  at  sufficiently 
high  concentration,  but  is  most  strikingly  exemplified 
in  chromic  acid  and  the  alkali  chromates,  which  in  very 
dilute  solution  prevent  the  rusting  of  iron  (though  they 
exert  a  certain  solvent  action).  In  some  cases,  at  least, 
the  protective  action  of  strong  solutions  appears  to  be 
due  to  their  diminished  solvent  power  for  oxygen. 

A  large  number  of  tables  of  results  and  also  of  graphic 
representations  of  these  results  are  given,  as  also  a  large 
number  of  determinations  of  electrical  potential  differences 
between  iron  and  salt  solutions. — J.  T.  D. 

Carnegie  Research  Scholarships ;  Abstracts  of  reports 
on  research  work,  1907  to  1908.  Iron  and  Steel  Inst., 
May,  1908.     [Advance  copies.] 

1.  Steels ;    Microscopic    features    of    hardened    sziper- 
saturated .     E.  Hess. 

The  author  is  of  opinion  that  supersaturated  steels 
consist,  above  the  critical  temperature,  of  austenite,  a 
solid  solution  of  carbon  in  iron.  On  cooling  from  above 
the  critical  temperature,  austenite  tends  to  split  up 
into  ferrite  and  eementite,  the  extent  of  decomposition 
depending  on  the  rate  of  cooling.  Even  when  quenched 
in  iced  brine,  the  test  bars,  though  only  of  J -inch  section, 
.showed  an  alteration  at  the  centre.  It  is  therefore 
possible  that  the  cooled  bar  does  not  represent  the  real 
condition  of  the  steel  at  high  temperature-.  Thirty 
micrographs  illustrate  the  paper. 

2.  Iron,  carbon  and  sulphur.     D.  M.  Lev)*. 

Tin:  author  found,  while  investigating  the  influence  of 
sulphur  on  the  relations  of  carbon  to  iron,  that  the  whole 
of  the  sulphur,  if  not  exceeding  0-K  per  (cut.,  exists  in 
iron  as  ferrous  sulphide    and  that    its   power  of  retaining 


carbon  in  the  combined  state  is  a  physical  and  not  a 
chemical  quality.  On  cooling,  austenite  free  from 
sulphur  is  the  first  to  separate  out,  and  then  an  austenite- 
cementite-sulphide  euteetic,  the  eementite  being  inter- 
stratified  with  a  jointed  pearlite-sulphide  component. 
In  the  absence  of  sulphur,  the  euteetic  areas  rapidly 
segregate  and  the  massive  eementite  thus  produced 
decomposes,  with  formation  of  grey  iron.  The  presence 
of  ferrous  sulphide  prevents  this  coalescence,  owing  to 
the  persistence  with  which  it  retains  its  position,  due 
probably  to  viscosity  and  surface  tension,  and  as 
coalescence  is  a  preliminary  to  the  decomposition  of  the 
1  carbide,  the  iron  tends  to  remain  white.  Several  micro- 
graphs and  a  set  of  cooling  curves  are  included  in  the 
paper. 

3.  Iron  and  steel ;  Refining by  means  of  vapour  of 

metallic  sodium.  A.  Hiorth. 
The  author  describes  the  effect  of  forcing  metallic  sodium 
to  the  bottom  of  crucibles  containing  molten  iron  and 
steel.  The  sodium  is  vaporised  and  bubbles  through 
the  molten  metal,  with  production  of  sodium  peroxide. 
The  sodium  is  not  lost  in  the  process,  as  the  peroxide 
can  be  collected  from  the  surface  of  the  metal.  Analyses 
are  given  of  five  tests  both  before  and  after  treatment, 
showing  that,  with  the  exception  of  the  removal  of  oxygen, 
the  general  composition  of  the  iron  or  steel  is  not  altered. 

4.  Iron  and  phosphorus  ;  Constitution  of  compounds  of . 

B.  Saklatwalla. 
The  author  has  carried  out  thermal  and  metallographic 
investigations  of  the  combinations  of  iron  and  phosphorus. 
Pure  iron  and  phosphorus  were  used,  and  great  care  was 
taken  to  prevent  contamination  during  the  production 
of  the  series  of  alloys.  If  the  phosphorus  does  not  exceed 
1-7  per  cent.,  it  forms  a  solid  solution  with  the  iron. 
This  solution  forms  with  iron  phosphide,  Fer>P,  an  euteetic 
containing  about  10-2  per  cent,  of  phosphorus,  with  a 
solidifying  point  a  little  above  1000°  C.  The  triferro- 
phosphide,  Fe^P,  also  forms  with  the  phosphide,  Fe;P, 
a  higher  euteetic  containing  about  1(3-2  per  cent,  of 
phosphorus  and  solidifying  at  960°  C.  A  still  higher 
euteetic  exists,  having  a  solidifying  point  of  about  1218"  C. 
All  the  eutectics  possess  abnormal  hardness. 

Chromium  and  tungsten ;  Functions  of in  high- 
speed tool  steel.  Q.  A.  Edwards. 
Steels  containing  a  sufficient  amount  of  chromium 
and  tungsten  show,  on  cooling  from  1320°  C  no  critical 
point  below  900°  C.  The  author  believes  that  neither 
iron  carbide  nor  the  hypothetical  carbide  of  tungsten 
are  present,  but  that  a  double  carbide  of  tungsten  and 
chromium  is  formed,  which  is  held  in  solution  even  when 
the  metal  is  slowly  cooled.  On  heating  to  670°  to  730*  ft, 
it  separates  out,  while  at  higher  temperatures,  it  is  slowly 
decomposed.  The  paper  is  illustrated  with  micrographs 
and  a  series  of  curves. 

6.  Troostite    and   austenite ;    Experimental    researches    on 
the   cooling   power   of   liquids,   on   quenching   velocities, 

and  on  the  constituents  of .     C.  Benedicks. 

One  essential  condition  for  an  efficient  quenching  liquid 
appears  to  be  a  high  latent  heat  of  vaporisation.  The 
specific  heat  and  the  rate  of  flow  are  only  of  secondary 
importance,  and  the  heat  conductivity  and  probably  the 
internal  friction  may  be  neglected.  The  cooling  power  of 
mercury  is  found  to  be  less  than  that  of  water  and  nearer 
that  of  rape  oil.  Salt  water  is  rather  less,  and  methyl 
alcohol  more,  effective  than  fresh  water.  The  duration 
of  cooling  (in  inverse  ratio  to  the  speed  of  cooling)  is 
directly  proportional  to  the  mass,  but  almost  inde- 
pendent of  the  free  surface  area  of  the  specimen.  The 
occurrence  of  troostite  depends  on  the  cooling  velocity 
and  not  on  the  quenching  temperature.  With  a  steel 
containing  1  per  cent,  of  carbon,  0-15  per  cent,  of  silicon. 
and  0-25  per  cent,  of  manganese,  a  cooling  velocity 
corresponding  to  r  0*2  seconds  (r  the  time  taken  to 
pass  from  Tnii  bo  L003  C.  on  quenching)  was  too  high  to 
yield  troostite  in, any  noticeable  quantity.  A  similar 
Specimen  wound  with  wire,  to  increase  the  mass,  gave 
r=9-5  seconds   on    quenching,  and,  as  the  result  of  the 
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slower  cooling,  consisted  entirely  of  troostite.  The 
preservation  of  austenite  in  carbon  steel  is  dependent 
on  high  mechanical  pressure,  either  occurring  naturally 
in  the  interior  of  a  bar  or  produced  by  external  means. 
The  fact  that  austenite  does  not  occur  in  the  outer  layer 
of  a  hardened  specimen  is  not  owing  to  oxidation,  but 
to  the  lack  of  the  necessary  pressure.  If  the  mechanical 
pressure  in  an austenite-martensite  specimen  be  decreased 
by  grinding  off  a  considerable  portion  of  the  metal, 
some  of  the  exposed  austenite  will  shortly  become  trans- 
formed into  martensite.  If  the  mechanical  pressure 
on  the  surface  be  increased  during  cooling,  the  austenite 
will  be  preserved  even  to  the  extreme  outer  edge.  Photo- 
micrographs, plates  of  curves,  and  a  bibliography  accom- 
pany the  paper. — F.  R. 

Tkomaa-GUchrist    Iwic    Bessemer    process;    Dudelingen 

method  of  carrying  out  the .      P.  Goerens.      Stahl  u. 

Eisen.  1908,  28.  <iS2— 686. 
Ix  the  Bessemer  process  the  silicon  burns  out  first,  and, 
by  the  heat  of  its  combustion,  raises  the  temperature 
of  the  bath.  The  high  temperature  so  attained  is  ad- 
vantageous for  the  burning-out  of  the  carbon,  which 
occurs  next,  but  the  combustion  of  the  phosphorus  in 
the  basic  process  demands  a  lowering  of  the  temperature, 
otherwise  a  long  blow  is  necessary  before  the  phosphorus 
is  completely  oxidised,  and  there  is  in  consequence,  a  great 
loss  of  iron  or  of  manganese  in  the  slag.  The  process 
introduced  by  Flohr  at  Dudelingen  consists  in  adding, 
at  the  end  of  the  decarburising  period,  briquettes  of 
mill  cinder  and  lime,  made  by  grinding  the  cinder  with 
enough  quicklime  to  combine  with  the  water  it  contains, 
adding  slaked  lime  to  make  up  about  14  per  cent,  of  total 
calcium  hydroxide,  and  briquetting  under  pressure. 
The  briquettes  (which  must  be  dense  enough  and  hard 
enough  to  penetrate  through  the  slag  into  the  molten 
metal)  are  hardened  by  a  few  weeks'  exposure  to  air 
or  by  heating  in  a  drying  stove,  and  are  added  in  quantity 
determined  by  the  circumstances  of  the  charge.  The 
reduction  in  temperature  arises  partly  fiom  the  with- 
drawal of  the  heat  necessary  to  heat  the  briquettes,  and 
to  dissociate  the  calcium  hydroxide  and  the  water  resulting 
from  it,  and  partly  from  the  reaction  of  the  iron  phosphide 
in  the  bath  on  the  ferrous  oxide  in  the  briquettes  (which 
contain  about  42  per  cent,  of  ferrous  and  34  per  cent. 
of  ferric  oxide)— 5FeO+2Fe,P^P,05+HFe.  "  The 
ferric  oxide  present  is  reduced  to  ferrous  oxide  at  the 
expense  of  the  iron  in  the  bath,  so  that  the  whole  of  the 
iron  in  the  briquettes  may  be  considered  present  effectively 
as  ferrous  oxide.  The  dephosphorisation  is  no  doubt 
aided  by  the  finely-divided  lime  resulting  from  the  dis- 
integration of  the  briquettes,  ready  to  form  calcium 
phosphate  with  the  phosphoric  anhydride  produced. 
The  advantages  claimed  for  the  process  are  : — 1.  The 
loss  of  metal  through  oxidation  is  greatly  lessened.  2.  The 
quantity  of  lime  required  is  lessened,  as  the  dissolved 
iron  oxiie  increases  the  solvent  power  of  the  slag  for 
phosphoric  acid.  3.  The  phosphorus  content  of  the 
slag  is  increased  to  an  extent  corresponding  to  the  smaller 
amounts  of  iron  and  lime  contained  in  it.  4.  Losses  by 
projection  are  minimised,  because  of  the  shortened  time 
both  of  the  blow  (for  the  temperature  during  decarburisa- 
tion  may  be  allowed  to  rise,  and  the  process  be  thus 
accelerated)  and  the  after-blow.  5.  The  amount  of 
steam  required  is  correspondingly  lessened.  6.  The 
converter  bottoms  and  linings  last  for  a  greater  number 
of  charges. — J.  T.  D. 

Titanium  ;  Efject  of  addition  of  to  cast  iron.       B. 

Feise.  Stahl  u.  Eisen,  1908,  28,  697—699. 
Cast-ibon  without  titanium  was  compared  with  the 
same  iron  to  which  025,  0-50,  and  1-0  per  cent,  of  titanium, 
respectively,  had  been  added.  The  addition  of  0-25  per 
cent,  produced  a  notable  diminution  in  the  elongation 
produced  by  a  given  load  (to  {',-,  at  low,  to  £  at  high 
stresses) ,  while  further  additions  lessened  this  effect, 
so  that  the  metal  with  10  per  cent,  of  titanium  closely 
approached  the  original  metal.  The  breaking  loads  of 
the  four  specimens  were  respectively  1230,  1660,  1410, 
and  1340  kilos,  per  sq.  cm.  If  the  total  work  required 
for  fracture  is  calculated,  however,  the  metal  containing 


I  per  cent,  of  titanium  is  the  highest ;  the  figures,  in 
the  same  order  as  before,  being  0-046,  0*056,.  0-053,  and 
0-066  kilogram-metre  per  c.c.  Now  that  a  reasonably 
pure  titanium  is  commercially  obtainable,  much  closer 
control  over  the  composition  of  a  metal  containing  titaniunii 
is  possible  than  formerly,  when  low-grade  ferrotitanium. 
was  the  onlv  available  means  of  making  the  addition. 

—J.  T.  D. 

Mild   steel   embedded   in   concrete.       R.     T.     Glazebrook, 

"  Times  "  Eng.  Suppl.,  May  20,  1908. 
The  following  report  of  the  engineering  department  of" 
the  National  Physical  Laboratory  "  On  the  Effect  Produced 
on  Samples  of  Mild  Steel  Embedded  in  Concrete  "  has  been 
furnished  by  Sir  John  Brunner,  at  whose  request  the  experi- 
ments were  undertaken.  "  A  strong  wooden  bos  was  made 
and  divided  into  five  partitions,  each  partition  being 
12  in.  long,  7£  in.  wide,  and  1\  in.  deep.  Specimens  of 
mild  steel  of  the  following  dimensions  were  prepared  : — 
1.  One  inch  diameter,  8  in.  long,  turned  all  over.  2. 
Eight  inch  lengths  cut  from  a  \\  in.  by  \\  in.  bar  with 
the  scale  left  on.  The  partitons  were  half-filled  with  good- 
Portland  cement  concrete  and  a  specimen  of  each  kind  laid 
on  the  top,  and  the  partitions  were  then  filled  up.  This 
was  done  on  December  21,  1906.  The  blocks  were  covered 
with  water  several  times  a  week  for  a  year,  and  for  three 
months  afterwards  were  left  in  the  open  subject  to  the 
weather.  On  April  20  one  of  the  blocks  was  removed 
from  the  box  and  broken  up,  and  the  specimens  removed. 
On  examining  the  specimens  carefully  no  trace  of  any 
action  by  the  cement  could  be  detected.  The  turned 
specimen  was  practically  as  bright  as  when  it  was  put  in,, 
and  the  scale  on  the  rough  specimen  was  undisturbed. 
To  test  the  possibility  of  any  slight  action  the  surface  of 
the  turned  specimen  was  polished  and  etched  and  exam- 
ined under  the  microscope  side  by  side  with  a  specimen  of 
the  same  material  cut  from  the  centre  of  the  bar.  No 
difference  in  the  micro-structure  of  the  two  specimens 
could  be  detected,  and  the  conclusion  is  that  in  16  months, 
no  action  has  taken  place  between  the  metal  and  the  con- 
crete. It  is  proposed  to  immerse  one  of  the  remaining 
blocks  in  the  comparatively  warm  water  of  the  cooling 
pond  for  six  months  and  then  to  examine  the  specimens. 

Gold    amalgam ;     Average    rate     of     accumulation     and" 

absorption  of by  copper  plates.     E.  Halse.     Trans. 

Inst.  Min.  and  Met.,  May,   1908.     [Advance  copy]. 

"Accumulation"  means  the  gradual  formation  of  a 
hard  scale  of  amalgam  on  the  surface  of  the  plate,  which 
cannot  be  removed  by  the  usual  rubber  scrapers. 
"  Absorption  "  represents  the  amalgam  that  has  actually 
been  absorbed  by,  or  has  soaked  into  the  plate,  and  which 
can  only  be  recovered  by  melting  down  the  plate.  The 
writer  details  the  accumulation  occuring  on  three  sets, 
of  "apron  "  plates  in  Columbia  during  a  period  of  six  years. 
By  comparing  the  weight  of  scale  accumulated,  with 
the  total  value  of  the  ore  that  had  passed  over  the  plates, 
he  calculates  the  average  rate  of  accumulation  to  be 
1-27  to  2-07   dwt.   per  ton   of  an  ore  averaging  about 

II  dwt.  per  ton.  The  author  entirely  disagrees  with  the 
view  that  copper  plates  absorb  a  considerable  amount 
of  gold,  sometimes  estimated  at  70  oz.  per  plate,  even 
though  they  may  have  become  saturated  with  mercury. 
The  original  plates  from  the  above  mill,  which  were 
■jk    in.    thick,    were   found    to    be   completely   saturated 

I  with  mercury,  but  when  broken  up,  only  yielded  4-243  oz. 
of  fine  gold.  Other  details  are  given  showing  that  only 
8-96  oz.,  8  oz.,  and  9  oz.  had  been  found  in  plates  that 
had  been  in  use  for  4,  10  and  2\  years  respectively.  A 
paper  on  the  same  subject  by  W.  F.  A.  Thomae  is  in 
agreement  with  the  above.  (See  Trans.  Inst.  Min.  and 
Met.,  May,  1908).—  F.  R. 

Tellurium  in  assaying  ;  Behaviour  of .    S.  W.  Smith. 

Trans.  Inst.  Min.  and  Met.,  May,  1908.  [Advance  copy]. 
From  results  of  experiments  on  the  scorification  and 
cupellation  of  alloys  of  lead  with  tellurium,  gold,  and 
silver,  the  author  offers  a  number  of  suggestions  as  to 
the  probable  causes  of  loss  of  precious  metals  in  the 
assay  of  telluride  ores  for  gold  and  silver,  and  recommends 
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methods  of  avoiding  them.  In  the  crucible  fusion  of 
the  ore,  a  low  temperature  should  be  employed,  and 
the  charge  should  be  arranged  to  yield  a  large  button 
of  lead  for  collection  of  the  precious  metals.  This  large 
excess  of  lead  also  assists  the  removal  of  the  tellurium 
■during  scorification  or  cupellation,  so  that  the  tellurium 
as  largely  expelled  during  the  early  portion  of  the  operation. 
An  excess  of  tellurium  in  the  lead  button,  at  the  end 
of  the  cupellation,  causes  heavy  losses  of  gold  and  silver, 
and  may  even  result  in  complete  loss  if  the  amount 
of  tellurium  present  is  equal  to  one-tenth  of  the  lead. 
The  tellurium  may  be  partly  removed  from  the  lead 
button  by  "  soaking  "  it  under  an  excess  of  litharge 
at  a  temperature  between  700°  and  900°  C,  and  such 
treatment  of  the  lead  button  from  a  crucible  fusion, 
prior  to  cupellation,  is  recommended.  The  author 
suggests  that  the  tellurium  is  converted  into  the  black 
monoxide,  first  described  by  Divers  and  Shimose  in 
1883,  with  production  of  lead  suboxide  according  to  the 
equation  :—  2PbO  +  Te  =  Pb20  +  TeO.  During  cupellation, 
where  excess  of  air  is  present,  he  agrees  with  others 
that  tellurium  dioxide  is  produced.  An  addition  of 
silver  to  the  lead  button  before  cupellation  reduces  the 
loss  of  gold.  The  proportionate  loss  of  silver  during 
cupellation  is  greater  than  that  of  gold.  A  low  temperature 
should  be  employed  both  for  scorification  and  cupellation, 
but  scorification  is  not  recommended.  (See  also  this 
J.,  1908,  24.)— F.  R. 

Coffer  [in  ores]  ;     Volumetric  method  for .      G.   S. 

Jamieson,   L.    H.    Levy  and   H.   L.   Wells.     J.   Amer. 
Chem.  Soc.,  1908,  30,  760—764 

'The  titration  of  copper  as  cuprous  thiocyanate  with 
potassium  iodate  is  recommended  as  an  easy,  rapid,  and 
accurate  method  for  the  estimation  of  copper.  The  ore 
is  decomposed  and  the  copper  converted  into  sulphate 
in  the  usual  manner,  silver,  if  present,  being  precipitated 
with  a  little  hydrochloric  acid  before  filtering.  The 
filtrate  is  neutralised  with  ammonia,  10 — 15  c.c. 
of  strong  sulphurous  acid  solution  added,  and  the  whole 
boiled.  5 — 10  c.c.  of  a  10  per  cent,  solution  of  ammonium 
thiocyanate  are  added,  according  to  the  amount  of 
•copper  present,  and  after  stirring,  the  precipitate  is 
allowed  to  settle  and  is  then  filtered  off  and  washed 
with  hot  water.  The  filter  with  its  contents  is  placed 
in  a  250  c.c.  glass  stoppered  bottle  with  5  c.c.  of 
chloroform,  20  c.c.  of  water  and  30  c.c.  of  concentrated 
hydrochloric  acid,  and  titrated  with  a  standard  potassium 
iodate  solution,  agitating  well  between  additions.  The 
-violet  colour  imparted  to  the  chloroform  disappears  at 
the  finish  with  great  sharpness.  Solutions  of  potassium 
iodate  keep  indefinitely,  and  the  pure  salt  may  be  readily 
procured.  Each  c.c.  of  a  solution  containing  5-892  grins. 
per  litre,  is  equivalent  to  1  mgrm.  of  copper.— F.  R. 

Vanadium  [in  ores]  ;  Determination  of .    A.  M.  Wilson. 

Eng.  and  Min.  J.,  1908,  85,  962. 

The  method  described  is  employed  at  the  mill  of  the 
Vanadium  Alloys  Co.,  Colo.,  for  a  vanadiferous  sandstone, 
■containing  a  small  quantity  of  uranium  and  only  a  trace 
of  arsenic.  One  grm.  of  the  finely- powdered  ore  is  digested 
with  40  c.c.  of  nitric  acid  (1  :  1)  on  a  water-bath.  The 
pretence  of  vanadium  is  indicated  by  the  formation  of 
dark  red  rings  round  the  sides  of  the  dish.  The  solution 
is  evaporated  to  dryness,  cooled,  taken  up  with  20  CO. 
of  dilute  nitric  acid  and  3  c.c.  of  concentrated  sulphuric 
acid,  evaporated  until  fumes  of  sulphuric  anhydride  arc 
evolved,  diluted  to  80  C.C.,  and  boiled  till  all  the  vanadium 
is  dissolved.  The  silica  is  filtered  olT.  and  the  filtrate  ami 
washings  evaporated  in  a  tall  beaker  to  90  c.c  Hydrogen 
peroxide  is  carefully  added  until  the  hot  liquid  assumes 
a  deep  red  colour.  Iron  and  any  uranium  that  may  !><' 
present  are  precipitated  with  sodium  hydroxide  and 
filtered  off,  the  filtrate  diluted  to  350  c.c,  acidified  with 
Sulphuric  acid,  boiled,  and  reduced  with  freshly  prepared 
sulphur  dioxide  water  until  the  solution  is  saturated 
and  has  turned  blue.  The  excess  of  sulphur  dioxide 
is  removed  by  boiling  for  20  minutes,  while  passing 
carbon  dioxide    through  the  liquid  to  avoid  re-oxidation 


of  the  vanadium.  The  solution  is  then  titrated  hot  with 
a  standard  potassium  permanganate  solution,  1  c.c. 
of  which  is  equivalent  to  0-0005  grm.  of  vanadium. 
Another  method  consists  in  fusing  1  grm.  of  ore  with 
3 — 4  grms.  of  sodium  carbonate  in  a  covered  platinum 
crucible  until  the  melt  is  quiescent,  finally  removing 
the  cover  and  heating  strongly  for  five  minutes  to  ensure 
conversion  of  all  the  vanadium  into  pentoxide.  When 
cool,  0-25  grm.  of  powdered  sodium  nitrate  is  added  to 
the  crucible,  which  is  then  just  heated  to  redness  until 
fusion  is  complete.  The  melt  is  dissolved  out  with  hot 
water,  filtered,  acidified  with  concentrated  sulphuric 
acid,  and  evaporated  until  the  gelatinous  silica  settles 
out.  The  precipitate  is  filtered  off,  and  washed  ten  or 
twelve  times  by  decantation,  and  the  filtrate  diluted 
to  350  c.c,  reduced,  and  titrated  as  above. — F.  R. 


Manganese ;     Notes    on ,    and    its    corn-pounds    with 

carbon.     A.  Stadeler.     Metallurgie,   1908,  5,  260—267, 
281—288. 

The  metal  used  in  the  investigation  was  the  purest 
obtainable  commercially.  It  was  made  by  the  Goldschmidt 
process,  and  contained :  Manganese,  95-80  per  cent.  ; 
iron,  1-05  ;  aluminium,  1-46  ;  carbon,  nil ;  sulphur,  0-091  ; 
silicon,  1-30;  and  phosphorus,  0-29.  As  manganese 
oxidises  and  volatilises  readily  at  temperatures  not 
much  above  its  melting-point,  it  was  found  impossible  to 
purify  the  metal  to  any  extent  by  fusion  with  potassium 
permanganate,  &c.  The  manganese-carbon  alloys  were 
prepared  by  fusing  the  metal  with  powdered  sugar 
charcoal  in  an  electrical  combined  kryptol  and  carbon- 
tube  furnace,  in  an  atmosphere  of  nitrogen.  At  a 
temperature  of  1400°  C,  the  largest  amount  of  carbon 
taken  up  by  the  metal  on  prolonged  heating,  was  3-60  per 
cent.  At  about  2000°  C.  up  to  6-72  per  cent,  of  carbon 
was  taken  up,  corresponding  with  the  carbide,  Mn3C, 
which  requires  6-77  per  cent.  These  results  agree  well 
with  those  obtained  by  earlier  investigators.  All 
alloys  containing  more  than  3  per  cent,  of  carbon  are 
immediately  decomposed  by  water,  with  evolution 
of  methane  and  hydrogen,  according  to  Moissan.  Thev 
are  also  decomposed  fairly  rapidly  even  by  dry  air,  and 
by  heating  to  1100°  C,  being  rapidly  oxidised  at  this 
temperature  by  traces  of  air  diffusing  into  the  furnace. 
The  melting-point  of  the  metal  free  from  carbon  was 
found  to  be  1207°  C.  ;  the  metal  containing  3-32  per 
cent,  of  carbon  solidified  at  1271°  C,  and  with  6-72  per 
cent,  at  1217°  C.  The  specific  gravities  were  found  to  be  : 
Metal  free  from  carbon,  7-089  ;  with  0-96  per  cent,  of 
carbon,  7-053  ;  with  3-01,  6-985 ;  and  with  6-72,  6-888. 
The  formation  of  graphite  was  never  observed,  not  even 
after  the  addition  of  3  per  cent,  of  silicon.  The  alloys 
containing  0-72 — 3-60  per  cent,  of  carbon  show  a  break 
in  the  cooling-curve  at  817° — 855°  C.  ;  in  addition, 
those  with  0-3 — 1-2  per  cent,  of  carbon  show  two  other 
transition  points,  at  910—930°  C.  and  690—720°  C. 
respectively.  The  alloys  form  a  single  series  of  solid 
solutions,  with  a  maximum  in  the  cooling  curve.  The 
mixed  crystals  are  polygonal  grains  below  the  maximum- 
point,  and  needle-shaped  beyond  it.  Annealing  and 
tempering  experiments  showed  that  there  is  a  break  in 
the  solubility  during  cooling,  probably  in  all  alloya 
containing  from  0  to  3-6  per  cent,  of  carbon.  Within 
this  break  or  gap,  there  are  two  sets  of  mixed  crystals, 
Manganese  will  not  take  up  pure  carbon  by  cementation, 
so  that  the  carbon  in  the  alloys  is  not  in  the  elementan 
state,  but  is  present  as  dissolved  carbide.  The  paper 
is  accompanied  by  a  number  of  good  reproductions  of 
photomicrographs. — A.   G.   L 


Chlorine;      New    application    of ,    in     metallurgy. 

C.   E.    Baker.      Trans.    Amer.    Klectrochem.   Soc,    1!K>7. 
12,  155—183.  , 

Chlorine,  derived  from  the  electrolysis  of  common 
salt,  or  of  the  metallic  chloride  finally  obtained  in  the 
process,  is  allowed  to  act  on  the  dry  pulverised  ore 
(sulphide,  arsenide,  telluride)  contained  in  a  tube  mill. 
the  action  of  the  mill  being  to  grind  off  the  surfaces  of 
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chloride  formed,  and  expose  fresh  ore  to  the  action  of 
the  gas.  Five  sulphur,  or  sulphur  chloride,  is  formed, 
according  to  the  time  of  action  of  the  gas.  The  product 
is  then  leached  with  water,  chlorides  thus  being  for 
the  most  part  extracted,  and  the  residue  can  be  treated 
for  gold.  From  the  solution,  copper  is  precipitated  by 
metallic  lead,  then  lead  by  metallic  zinc.  The  ferrous 
chloride  present  is  next  converted  into  ferric  chloride 
by  passing  in  chlorine,  and  the  zinc  extracted  by 
electrolysis,  most  of  the  chlorine  being  thus  recovered 
to  go  through  the  process  again. — J.  T.  D. 


Mineral  production  of  Japan.     Board  of  Trade  J.,  May  21, 
1908.     [T.R.] 

The  following  are  the  statistics,  issued  by  the  Depart- 
ment of  Agriculture  and  Commerce,  of  the  mineral  output 
of  Japan  in  1907,  with  corresponding  figures  for  the 
preceding  year  : — 


The  production  of  ores,  other  than  iron  ore,  was,  in 
metric  tons  : 


1906. 


Gold  and  silver  ore 

Copper  ore 

Lead  ore    

Zinc  ore  

Manganese  ore    .... 

Arsenic  ore    

Pyrites   

Miscellaneous 


8,066 

768,523 

140,914 

704,590 

52,485 

6,249 
196,971 

9,158 


1907. 


8,280 

771,227 

147,272 

698,425 

74,683 

4,872 
196,320 

8,984 


Of  the  copper  ores  last  year  680,487  tons  came  from 
the  Halle  district,  in  which  the  Mansfeld  mines  are  situ- 
ated. 

The  production   of   metals,   other  than    iron,    was    a 


1906. 

1907. 

Quantity. 

Value, 

Quantity. 

Value. 

Yen. 

Yen. 

794,583 

3,795,772 

735,708 

3,654,702 

20,161,481 

3,239,765 

23,519,189 

3,852,043 

58,746,257 

26,302,204 

63,061,157 

127,000,000 

10,536,061 

1,939,689 

11,610,995 

2,137,584 

855,484 

254,079 

1,223,023 

363,238 

4,570,708 

432,466 

5,090,246 

502,916 

39,880 

40,891 

50,074 

52,371 

343,210 

145,600 

* 

* 

610 

793 

912 

1,186 

9,597,250 

94,437 

9,620,278 

96,203 

414,750 

8,648 

1,509,928 

31,482 

1,911,270 

69,478 

2,772,236 

101,287 

10,312 

722 

7,710 

540 

3,793,095 

208,165 

4,134,982 

226,928 

837,340 

18,447 

* 

* 

235,089 

22,458 

119,826 

11,447 

12,974,274 

63,364,128 

13,716,488 

59,296,378 

71,374 

112,699 

63,550 

101,680 

1,378,211 

3,840,430 

tl, 773,197 

t7,390,685 

644,138 

7,163 

810,000 

8,993 

45,722,221 

612,461 

47,515,538 

631,757 

Gold Momme 

Silver 

Copper Kin 

Pig  iron Kwamme 

Steel 

Lead Kin 

Tin 

Antimony,  refined , 

Mercury , , 

Pyrites Kwamme 

Chromic  iron    ,, 

Manganese ,, 

Arsenic  ore Kin 

Zinc  ore Kwamme 

Phosphoric  ore ,, 

Graphite    Kin 

Coal    Ton 

Peat ,, 

Petroleum Koku 

Pitch    Kin 

Sulphur   ,, 


Momme  =  2-41  dwts.,  kin  =  1-3228  lb.  av.,  kwamme  =  8-2817  lb.  av.,  koku  =  39-7  gallons. 

*  No  figures  available. 

t  These  figures  show  the  amount  estimated  in  consideration  of  the  present  condition  of  the  principal  districts. 

J  Estimated. 


Mineral    production    of    Germany.     Eng. 
May  9,  1908.     [T.R.] 


and    Min.    J., 


The  advance  figures  from  the  official  report  of  mineral 
production  in  Germany  for  the  past  year  do  not  show  any 
considerable  changes  from  the  preceding  year. 

The  production  of  coal,  iron  ore,  and  pig  iron  is  given 
below,   in  metric  tons. 


1906. 

1907. 

Coal1 

Brown  coal  

137,117,926 
56,419,567 

143,168,301 
62,559,364 

Total 

Iron  ore 

193,537,493 
26,734,570 
12,292,819 

205,727,665 
27,705,504 

Pig  iron 

12,875,159 

Iron  ore  in  1907  includes  8377  tons  mined  in  connection 
with  other  ores.  Of  the  total  output  last  year,  14,107,518 
tons  came  from  Elsass-Lothringen ;  7,492,870  tons  from 
Luxemburg. 

The  production  of  petroleum  was  81,350  tons  in  1906, 
and  106,379  in  1907;  that  of  asphalt  was  117,412  tons 
in  1906,  and  126,649  in  1907. 


follows 
tons : 


gold  and  silver  in  kilograms,  others  in  metric 


1906. 


Gold,  kg 

Silver,  kg.  . . 
Copper,  tons. 
Tin,  tons  . . . 
Lead,  tons  . . 
Spelter,  tons. 


4,202 

4,682 

393,442 

386,933 

33,046 

32,473 

6,597 

5,864 

150,741 

142,571 

205,692 

208,195 

1907. 


Gold  and  silver  include  metal  obtained  from  imported 
ores  and  bullion.  Copper  in  1907  includes  197  tons  of 
black  copper  and  330  tons  of  bullion  and  matte  ;  31,946 
tons  being  refined  copper.  Tin  includes  metal  from  im- 
ported  ores  and  concentrates. 

The  production  of  metallic  salts  and  other  by-products 
from  metallurgical  works  was  as  follows,  in  metric  tons  : 


1906. 


1907. 


Tin  chloride    

Arsenic 

Ferrous  sulphate    

Copper  sulphate 

Mixed  sulphates 

Zinc  sulphate   

Nickel  sulphate    

Metallic  pigments 

Miscellaneous  products. 


987 

1,812 

3,052 

2,904 

13,376 

14,033 

6,758 

5,284 

158 

129 

6,092 

5,145 

187 

189 

4,363 

4,469 

6,367 

6,369 
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The  production  of  sulphur  was  178  tons  in  1906,  and 
176  in  1907.  The  sulphuric  acid  made  in  1906  was 
1,335,128  tons;  in  1907  it  was  1,380,016  tons,  1,255,421 
tons  being  ordinary  acid,  and  124,585  tons  concentrated 
acid. 

The  mining  report  gives  the  following  statement  of 
crude  salts  taken  out,  in  metric  tons  : 


1906. 


Rock  salt 

Kainite 

Other  potash  salts 

Kieserite,  etc 

Boracite 


1,235,041 

2,720,594 

2,821,073 

7,356 

161 


1907. 


1,285,137 

2,624,412 

3,124,955 

2,252 

114 


The  statement  of  prepared  salts  marketed  is  as  follows, 
also   in   metric   tons  : 


Sodium  chloride 

Potassium  chloride    

Magnesium  chloride 

Sodium  sulphate    

Potassium  sulphate 

Potassium-magnesium  sulphate  . 

Magnesium  sulphate    

Aluminium  sulphate    

Alum 


1906. 


1907. 


635,171 

665,552 

403,387 

473,138 

38,468 

32,891 

81,175 

80,347 

54,490 

60,292 

35,211 

33,368 

42,041 

41,105 

55,969 

59,473 

4,494 

4,209 

Graphite  mined   was  4055  tons  in    1906,  and  4033  in 
1907;  a  decrease  of  22  tons  only. 

Sodium  peroxide  in  certain  quantitative  processes.     S.  W. 
Parr.     See  XXIII. 

Patents. 

Slays   from   steel   and    iron   making    processes ;    Treating 

1  a-nd  utilising  the  products  thereof.     T.  Twynham, 

Redcar,  Yorks.  Eng.  Pat.  9073,  April  19,  1907*. 
Siricious  slag  rich  in  oxides  of  iron  and  manganese, 
obtained  in  the  acid  Bessemer  or  acid  open-hearth  steel 
processes,  is  mixed  with  two  or  three  times  its  weight 
of  basic  slag  containing  much  lime,  about  10  per  cent, 
of  iron  oxide,  and  about  the  same  quantity  of  phosphoric 
anhydride.  The  slag  should  be  in  the  form  of  small  pieces, 
i  okc,  also  in  small  pieces,  is  added,  and  the  mixture  is 
heated,  preferably  in  a  basic-lined  cupola  furnace,  where 
most  of  the  iron  and  phosphorus  and  some  of  the  manganese 
are  reduced.  The  liquid  mass  is  then  run  into  a  basic- 
lined  receptacle,  where  it  is  further  heated  electrically, 
after  the  addition  of  lime  and  carbon,  in  order  to  reduce 
the  rest  of  the  manganese.  An  iron-manganese-phos- 
phorus compound  is  obtained,  which  may  be  used  in 
the  basic  Bessemer  process.  The  slag  contains  about 
45  per  cent,  of  lime  and  30  of  silica,  and  may  be  utilised 
as  usual. — A.  G.  L. 

Ore-roasting    furnaces.        E.    W.    Kauffmann,    Cologne, 

Germany.  Eng.  Pat.  13,692,  June  13,  1907. 
The  invention  refers  to  a  furnace  with  superposed  hearths, 
fitted  with  a  common  vertical  stirring-shaft  with  the 
driving  gear  at  the  top,  the  object  being  to  allow  the 
shaft  to  be  entirely  or  partly  boxed-in  without  interfering 
with  its  expansion.  For  this  purpose  the  hollow  vertical 
shaft,  which  carries  rakes  operating  on  each  hearth,  is 
supported  in  a  footrbearing  at  the  bottom  of  the  furnace, 
whilst  its  upper  end  is  bushed  in  a  bearing  secured  to 
the  furnace  cover.  A  spur-wheel  is  keyed  to  the  upper 
end  of  the  shaft,  which  wheel  is  driven  by  a  smaller  wheel, 
the  shaft  of  which  carries  a  worm-wheel  operated  by  a 
worm  on  a  horizontal  shaft  with  a  fixed  and  a  loose  pulley 
driven  by  a  belt  from  a  power  shaft  common  to  a  number 
of  furnaces.  Or  else,  the  wheel  at  the  top  of  the  stirring 
shaft  may  be  driven  directly  by  the  worm  on  the  horizontal 
shaft,  the  teeth  being  so  broad  and  so  slanted  as  to  allow 
for  the  upward  movement  of  the  first  shaft  due  to  ex- 
pansion. Or,  finally,  the  stirring  shaft  may  be  keyed 
tn  its  driving  wheel  so  as  to  allow  of  the  vert  leal  movement 
of  the  shaft,  the  wheel  being  fixed  by  its  casing.— A.  (.'.  L. 


Rust-proofing  iron,  steel,  etc.       A.  Bontempi,  New  York. 

U.S.  Pat.  831,221,  March  10,  1908. 
The  invention  is  an  improvement  of  U.S.  Pat.  application 
285,240  of  1905.  Iron  or  steel  articles  are  rust-proofed 
by  heating  in  a  closed  chamber  for  2 — 6  hours  at  a 
temperature  of  1000°— 1800°  P.,  in  the  vapour  of  non- 
corrodible  substances,  e.g.,  a  mixture  of  tannic  acid, 
an  oleaginous  material,  and  a  non-corrodible  metal  such 
as  zinc,  or  its  oxide ;  a  pure  metal  such  as  zinc  or  lead ; 
or  hydrocarbons  such  as  coal-tar  or  pitch.  The  articles 
may  be  first  subjected  to  the  Bower-Barff  treatment 
(treatment  with  steam  at  high  temperatures),  in  which 
case  a  tray  of  lime  may  be  placed  within  the  chamber 
to  dry  the  steam.  A  small  quantity  of  naphtha  may 
be  injected  with  the  steam  to  give  a  black  colour  to  the 
coating. — A.  G.  L. 

Iron  ;  Process  of  treating .       P.   Wilks,  Dartmouth, 

Nova  Scotia.  U.S.  Pat.  886,668,  May  5,  1908. 
A  pile  of  sheet  or  scrap  iron  is  heated  to  2600°  F.  in 
contact  with  lime,  and  kept  at  this  temperature  sufficiently 
long  to  enable  the  impurities  in  the  iron  to  diffuse  to  the 
surface  and  to  combine  with  the  lime.  The  pile  is  then 
"  worked "  at  this  temperature  in  order  to  expel  the 
impurities  and  the  lime. — A.  G.  L. 

Steel;   Preliminary   treatment  of   pig-iron  for   conversion 

into .      Ges.     fur     Elektrostahlanlagen     m.b.H. 

Fr.  Pat.  3S5,072,  Dec.  16,  1907. 
Iron  from  the  blast-furnace  is  first  treated  at  a  high 
temperature  in  an  electrical  furnace,  with  the  addition 
of  iron  scale,  calcareous  slag,  &c,  a  large  proportion 
of  the  silicon  and  carbon  being  removed  with  but  little 
loss  of  iron.  Manganese  compounds  may  also  be  added 
if  much  sulphur  is  present.  The  partly  purified  iron  is 
then  treated  in  a  converter  as  usual.  The  process  is 
especially  suitable  for  iron  rich  in  silicon  and  carbon. 

—A.  G.  L. 

Aluminium  alloy.  W.  Gosmann,  Assignor  to  F.  Krupp 
Akt.-Ges.,  Essen  on  Ruhr,  Germanv.  U.S.  Pat. 
886,597,  May  5,  1908. 

See  Eng.  Pat,  16,726  of  1907  ;  this  J.,  1908,  231.— T.  F.  B. 

Ores ;    Process  for  the  balling  together  of  pulverulent  or 

dusty  - .     H.  Dicke,  Assignor  to  J.  E.  Goldschmid, 

Frankfort  on  Maine,  Germanv.  U.S.  Pat,  886,683, 
Mav  5,  1908. 

See  Fr.  Pat.  360,576  of  1905;  this  J.,  1906,  543.— T.  F.  B. 

Agglomeration  of  fine  ores  by  sintering  in  a  revolving  tube 
furnace.  Dellwik-Flcischer  Wassergas-Ges. m.b.H. 
'Ger.  Pat.  196,197,  Feb.  1,  1907. 
The  low-grade  gas  used  for  heating  the  furnace,  is  pre- 
viously strongly  compressed,  so  that  on  igniting  it,  a  flame 
is  produced  which  will  heat  only  the  lower  part  of  the 
tube  furnace  to  the  degree  necessary  for  the  sintering  of 
the  ore,  whilst  the  upper  part  of  the  tube  is  heated  by  the 
fire-gases  to  a  degree  suitable  for  the  pre-heating  of  the 
ore. — A.  S. 

Metals  [gold    and    copper] ;    Process  for  extracting . 

D.   R.   Robertson,   Denver,  Colo.     U.S.   Pat.   886,866, 

May  5,  1908. 
Gold,  or  gold  and  copper,  are  extracted  from  ores  by 
treating  the  latter  with  aqua  regia,  agitating  and  applying 
steam  to  the  mass  until  it  is  brought  to  the  boiling  point. 
adding  20  per  cent,  of  cold  water,  filtering,  and  treating 
the  filtrate  with  iron  at  a  temperature  of  about  70  C 
The  precipitated  metals  arc  finally  separated  from  the 
iron. — A.  •  1.  L. 

Slimes  treatment.     ('.  E.  D.  Usher,  Johannesburg,  Trans- 
vaal.    U.S.  Pat.  880,900,  May  5.  1908. 

A  SOLVENT  or  w 'ash-liquid  is  passed  upwards  through  the 
slimes,  at  such  a  rate  as  not  to  disturb  the  homogeneity 
of  the  slimes  materially.  The  clear  liquid  above  the  slimes 
is  colleeted   and   used   for   further    percolation. — A.  G.  L. 

Cap/ii  ■r-tii>-atitiiiioiii/    allot/a;     Separation    of    copper    front 

.     W.  Richter.     Ger.  Pat,  195.702.   Dee.  24.  1905. 

Tmk  alloys  in  question  usually  contain  from  30  to  70  per 
cent,  of  tin,   16—40  per  cent,  of  copper.  0—3  per  cent.  of 
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iron.  10 — 2.">  per  cent,  of  antimony,  and  5 — 45  per  cent. 
of  lead.  They  are  oxidised  in  a  German  refining  furnace, 
the  hearth  being  made  of  lire-clay  when  alloys  poor  in 
lead  are  being  treated,  and  of  a  mixture  of  lime,  clay,  and 
cement  for  alloys  rich  in  lead.  The  oxidation  is  effected 
at  a  low  temperature,  care  being  taken  to  avoid  fusion 
of  the  alloy.  When  the  greater  part  of  the  alloy  is  dis- 
integrated, and  the  mass  has  become  sintered,  the  tem- 
perature is  raised,  and  the  fused  material  is  vigorously 
stirred  and  treated  with  the  air  blast  to  convert  the  cuprous 
oxide  into  cupric  oxide.  The  resulting  mixture  of  oxides 
is  ground,  and  treated  with  hot  50  per  cent,  acetic  acid. 
The  insoluble  oxides  of  tin  and  antimony  are  separated 
and  reduced  to  metal  in  a  reverberatory  furnace.  The 
acetic  acid  solution,  containing  the  lead  and  copper,  is 
treated  with,  sulphuric  acid,  and  evaporated,  the  acetic 
acid  being  recovered  by  condensation.  From  the  sulphate 
solution  the  copper  is  either  crystallised  out  or  precipitated 
with  iron.  The  lead  sulphate  is  reduced  to  metal  in  a 
reverberatory  furnace. — A.  S. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

( A . )— E  LECTRO-CHEMISTR  Y. 

Ammonia  ;    Formation  of from   its  elements,  by  the 

action  of  electric  discharges.     E.  Briner  and  E.  Mettler. 
J.  Chim.  Phys.,  1908,  6,  137—178. 

A  mixture  of  nitrogen  and  hydrogen  prepared  by  decom- 
posing dry  ammonia  gas  by  means  of  an  incandescent 
spiral  of  iron;  platinum,  or  nickel,  was  subjected  to  the 
action  of  electric  discharges  under  different  conditions. 
In  some  experiments,  a  spark  discharge  was  produced 
between  platinum  electrodes  in  the  mixture  of  nitrogen 
and  hydrogen  contained  in  a  glass  bulb  cooled  by  means  bf 
liquid  air;  the  cooling  has  the  effect  of  immediately 
removing,  by  condensation,  the  ammonia  formed  by  the 
action  of  the  discharge.  With  this  device,  it  was  found 
that  the  yield  of  ammonia  increases  with  the  intensity 
of  the  primary  current  (of  a  Ruhmkorff  induction  coil) 
up  to  certain  point  and  then  again  decreases.  For 
example,  with  a  current  intensity  of  1-7  amperes,  the  yield 
of  ammonia  was  25  mgrms.  per  kilowatt-hour,  whilst 
with  2-0  and  2-6  amperes  respectively,  the  corresponding 
values  were  55  and  42  mgrms.  The  maximum  yield  of 
ammonia  is  obtained  at  a  pressure  of  100  mm.,  but  at 
pressures  above  that  of  the  atmosphere,  the  yields  appear 
to  increase  again  somewhat.  It  is  advantageous  to  work 
with  short  distances  between  the  electrodes.  Platinum 
electrodes  give  better  results  than  those  of  copper  or 
nickel.  The  best  yields  are  obtained  from  a  mixture  in 
the  proportions,  X2  +  3H2;  excess  of  hydrogen  is  less 
harmful  than  excess  of  nitrogen.  By  the  action  of  the 
electric  arc,  better  yields  are  obtained  than  with  the  spark 
discharge  ;  the  yield  increases  continuously  with  the  pres- 
sure, but  the  curve  has  a  distinct  inflection  at  100  mm. 
The  silent  electric  discharge  gives  better  results  than  the 
spark  discharge  at  the  temperature  of  liquid  air,  but  the 
converse  is  the  case  at  the  ordinary  temperature.  By 
using  sulphuric  acid  as  an  absorbent  to  remove  the 
ammonia  as  it  is  formed,  yields  are  obtained  at  the  ordin- 
ary temperature,  similar  to  those  obtained  otherwise  at 
the  temperature  of  liquid  air. — A.  S. 

Xitricacid ;  Electrolytic  reduction  of .     H.  E.  Patten. 

Trans.  Amer.  Electrochem.  Soc,  1907,  12,  325—398. 

The  author  concludes  from  the  results  obtained,  that: — 
1.  In  electrolysing  potassium  nitrate,  using  a  copper 
cathode  and  a  porous  diaphragm,  in  dilute  sulphuric  acid, 
increase  in  concentration  of  the  acid  increases  the  yield 
of  ammonia  and  decreases  that  of  hydroxylamine.  2. 
Increase  of  current  density  decreases  the  yield  of  ammonia 
when  the  cathode  is  copper,  but  increases  it  when  the 
cathode  is  platinum.  3.  Temperature,  within  ordinary 
limits,  has  practically  no  influence  on  the  yield  either  of 
ammonia  or  of  hydroxylamine.  4.  Continuous  deposition 
of  copper  at  the  cathode  greatly  increases  the  yield  of 
ammonia.     This  is  not  due  to  a  catalytic  effect  of  the 


spongy  copper,  for  it  is  equally  operative  when  the  cathode 
is  amalgamated  and  its  surface  remains  always  the  same. 
The  effect  reaches  a  maximum  at  a  certain  concentration 
of  copper  sulphate  in  the  solution.  5.  The  cathode 
density  being  the  same,  a  low  cathode  discharge  accom- 
panies a  high  yield  of  ammonia.  6.  Nitrogen,  either  free 
or  as  oxides,  is  given  off  at  both  copper  cathode  and  plati- 
num anode.  7.  Probably  hydroxylamine  is  always  a  ». 
stage  in  the  reduction  of  nitric  acid  to  ammonia  at  a 
copper  cathode.  8.  By  the  electrolysis  of  sodium  nitrite 
at  a  copper  cathode  in  sulphuric  acid  solution,  all  the 
nitrogen  is  reduced  to  a  form  which  is  not  oxidised  by 
potassium  permanganate. — J.  T.  D. 

Alkali    chlorides ;     Electrolysis    of .     A.     Brochet. 

Bull.  Soc.  Chim.,  1908,  3,  532—543. 
The  action  of  cobalt  oxide  in  preventing  the  formation 
of  chlorates  in  the  electrolysis  of  chlorides  has  long  been 
known,  but  the  author  now  states  that  his  former  inter- 
pretation of  the  action,  as  due  to  the  formation  of  hypo- 
chlorite, cannot  be  maintained.  Oxides,  such  as  those  of 
cobalt  or  nickel,  rapidly  destroy  the  hypochlorite,  whilst 
those  of  copper,  lead  and  iron,  etc.,  with  a  more  feeble 
action,  scarcely  prevent  the  formation  of  chlorate,  and 
finally  oxides  of  aluminium,  zinc,  chromium,  and  the  like, 
without  action  on  hypochlorites,  do  not  influence  the 
progress  of  the  electrolysis.  Cathodes  of  nickel  are  shown 
to  be  possible,  but  are  risky,  since  the  stoppage  of  the 
current,  etc.,  may  result  in  the  formation  of  peroxide  on 
the  electrodes,  and  this,  detaching  itself,  may  prevent 
the  formation  of  chlorate. — B.  N. 

Porcelain  for  electrical  purposes.     A.  S.  Watts.    See  VIII. 

Antimony ;      Electrolytic     determination     of .     O. 

Scheen.     See  XXIII. 

Patents. 

Liquids ;     Apparatus    for    treating electrolytically. 

A.  O.  Tate,  Toronto.     Eng.  Pat.  13,891,  June  15,  1907. 
See  U.S.  Pat.  857,910  of  1907  ;  this  J.,  1907,  877.— T.  F.  B. 

Stannic  chloride  ;   Electrolysing  aqueous  solutions  of . 

F.   von  Kiigeleen,   Holcombs  Rock,  Va.,    and    G.    O. 

Seward,  New  York.     U.S.    Pats.  883,140  and  883,141, 

March  24,  1908. 
According  to  the  first  patent,  an  aqueous  solution  of 
stannic  chloride  is  electrolysed  in  a  diaphragm  cell. 
As  soon  as  the  current-efficiency  drops  considerably,  and 
before  stannic  hydroxide  is  deposited  in  the  anode  com- 
partment, the  electrolyte  is  removed  from  both  compart- 
ments. The  mixed  solutions  are  evaporated  to  a  specific 
gravity  of  1-4 — 1-5°  B.,  and  then  further  electrolysed. 

According  to  the  second  patent,  an  aqueous  solution 
of  stannic  chloride  (sp.  gr.  1*2)  is  placed  in  the  cathode 
compartment  of  a  diaphragm  cell,  the  anode  compart- 
ment containing  aqueous  hydrochloric  acid  of  20  per  cent, 
strength.  The  cell  may  have  walls  of  slate,  a  diaphragm 
of  porous  earthenware,  tin  cathodes,  and  graphite  anodes. 
Electrolysis  is  effected  with  a  current  density  of  4-2 
amperes  at  the  cathode.  As  soon  as  the  current-efficiency 
drops  considerably,  the  solutions  are  removed  from  both 
compartments.  The  catolyte,  which  now  contains  about 
18  per  cent,  of  hydrochloric  acid  and  a  little  stannic 
chloride,  is  brought"  up  to  20  per  cent,  strength  and  placed 
in  the  anode  compartment,  whilst  stannic  chloride  is 
added  to  the  anolyte  until  its  sp.  gr.  is  1-2,  after  which 
it  is  placed  in  the  cathode  compartment,  and  the  electro- 
lysis  continued.— A.  G.  L. 

Electrolytic    apparatus.      B.    E.    F.    Rhodin,    Sault    Ste. 

Marie,  Ontario,  Canada.     U.S.  Pat.  885,083,  April  21, 

1908. 
A  series  of  concentric  ridges  are  arranged  step-wise  in 
the  cell,  each  ridge  being  separate,  and  the  outer  ones  higher 
than  the  inner."  In  the  centre  of  the  cell  is  a  collecting 
chamber,  and  a  return  channel  connects  the  "  peripheral 
portion  of  the  cell"  with  this  chamber.  .Means  are  pro- 
vided for  propelling  mercury  through  the  channel. — B.  X. 
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Electric   furnace.     P.    Girod,    Ugine,    France.     U.S.    Pat. 
885,745,  April  28,   1908. 

See  Addition  of  Nov.  28,  1905,  to  Fr.  Pat.  329,822  of  1903  ; 
this  J.,  1906,  546.— T.  F.  B. 

Furnace;   Electric .    E.F.Price,    Niagara  Falls,  N.Y., 

Assignor  to  Central  Trust  Co.,  New  York.  U.S.  Pat. 
886,S56,  May  5,  1908. 
The  furnace  comprises  a  smelting  chamber  having  an 
open  bottom,  or  provided  with  a  discharge  opening,  and 
a  number  of  separate  enclosed  abutting  receptacles, 
movable  transversely  across  the  bottom  of  the  chamber 
or  across  the  discharge  opening.  The  receptacles  are 
arranged  to  receive  the  molten  furnace-product,  and  any 
one  may  act  as  the  bottom  of  the  furnace. — B.  N. 

Furnace ;      Electric     induction     — .     A.     Hiorth.     Fr. 

Pat.     385,660,    Dec.    28,     1907.     Under    Int.     Conv.. 

Jan.  4,  1907. 
See  Eng.  Pat.  28,542  of  1907  ;  this  J.,  1908,  410.— T.  F.  B. 

Voltaic  high-current  arcs  ;    Apparatus  for  producing . 

H.  Pauling,  Assignor  to  Salpetersaure-Ind.-Ges.,  Gel- 
senkirchen,  Germanv.  U.S.  Pat.  S87,220.  May  12, 
1908. 

See  Eng.  Pat.  18,900  of  1907  ;  this  J.,  1907, 1204.— T.  F.  B. 

Nitrogen  ;  Oxidation  of by  means  of  electricitu.     D. 

Helbig,   Rome.     U.S.   Pat,   887,326,   May   12,    1908. 

See  Fr.  Pat.  352,090  of  1905  ;  this  J.,  1905,  896.— T.  F.  B. 

Atmospheric  nitrogen  ;    Process  for  the  oxidation  of . 

D.  Helbig.  Fr.  Pat.  385,193,  Dec.  19,  1907. 
Two  blast-pipes  are  fixed  in  the  lateral  walls  of  an  electric 
furnace,  at  right  angles  to  the  electrodes,  which  pass 
through  the  end  walls.  Opposing  blasts  of  air.  under  a 
pressure  of  several  atmospheres,  are  thus  made  to  impinge 
on  the  arc  and  produce  two  sheets  of  flame  in  a  plane 
normal  to  the  axis  of  the  pipes  and  extending  the  length 
of  the  electrodes.  The  air  leaves  the  furnace  charged  with 
oxides  of  nitrogen.  Instead  of  having  two  electrodes, 
an  arc  may  be  produced  by  a  triphase  current  between 
three  electrodes,  disposed  at-angles  of  120°  ;  this  is  a  more 
effective  arrangement. — F.  Sodn. 

Oxides  of  nitrogen  ;    Furnace  for  the  production  of 

i  from  air.  A.  Gorboff  and  V.  Mitkevitch.  Ger.  Pat. 
'     196,114,    June    20,    1906. 

The  furnace  is  divided  into  two  compartments  by  a  hori- 
zontal partition,  from  the  centre  of  which  a  hollow  cone 
projects  upwards  into  the  upper  compartment.  Into  the 
apex  of  the  cone  fits  the  lower  end  of  a  spiral  tube,  the  other 
end  of  which  passes  through  the  wall  of  the  upper  compart- 
ment near  the  top.  The  upper  compartment  is  also 
provided  with  an  inlet  and  outlet  for  cooling  water.  An 
electric  arc  is  produced  in  the  lower  compartment.  The 
air  is  introduced  tluough  the  bottom  of  the  lower  compart- 
ment, and  passes  vertically  upwards,  causing  the  arc  to 
completely  fill  the  interior  of  the  hollow  cone.  The  gases 
produced  escape  through  the  cooled  spiral  tube. — A.  S. 

Nitrides ;     Process    for    the    preparation    of from 

metallic  oxides  or  salts,  by  means  of  atmospheric  nitrogen. 
W.  Borchers  and  E.  Beck.  Ger.  Pat.  196,323,  June  3, 
1900. 

THE  oxide  or  haloid  salt  of  a  metal  capable  of  forming  a 
nitride,  is  introduce']  into  a  bath  consisting  of  a  fused  mixture 
of  two  or  more  haloid  salts  of  alkali,  alkaline-earth, 
or  earthy  metals,  including  the  haloid  salt  of  the  nitride- 
forming  metal.  The  fused  salt  mixture  must  contain 
fluorides  in  sufficient  quantity  to  keep  the  metallic  oxide 
in  solution.  A  fused  metal  is  introduced  into  the  bath  to 
serve  as  cathode,  this  metal  being  capable  of  dissolving 
the  nitride-forming  metal.  The  anodes  are  of  a  metal 
which  does  not  melt  at  the  temperature  employed.  On 
passing  the  electric  current,  the  nitride-forming  metal 
IB  separated  and  alloys  with  the  fused  metallic  cathode 
in  the  outer  compartment  of  the  cell,  into  which,  also,  a 
current  of  atmospheric  nitrogen  is  led,  the  nitride  formed 
collecting  on  the  surface  of  the  molten  cathode. — A.  S. 


Electric  insulating  materials,  also  suitable  for  building  pur- 
poses ;  Process  for  the  manufacture  of .    Wunner'sche 

Bitumen-Werke,  Unna-Konigsborn,  Germany.  Eng. 
Pat.  18,101,  Aug.  9,  1907.  Under  Int.  Conv.,  April  29, 
1907. 

See  Fr.  Pat.  379,359  of  1907  ;  this  J.,  1907,  1239.— T.  F.  B. 

Micas,  artificial  ;    Method  of  making .     F.  J.  Mach- 

alske,  Niagara  Falls,  N.Y.,  Assignor  to  R.  Modjeski, 
Chicago,  111.     U.S.  Pat,  885,934,"  April  28,  1908. 

A  charge  containing  "  the  non-alkali  ingredients  of  a 
mica  "  is  melted  in  an  electric  furnace,  in  the  presence  of 
silicon  to  act  as  an  electric  conductor,  and  an  alkali 
hydroxide  is"  incorporated  with  the  molten  mass,  the 
product  being  allowed  to  cool  in  the  presence  of  moisture. 
Carbon  surfaces  are  not  exposed  to  the  charge  during  the 
process. — F.  Sodn. 

I  [Electrolytic]  diaphragm  and  method  of  making  the  same. 
H.  Hirtz,  West  Hampstead.  U.S.  Pat.  885,998, 
April  28,  1908. 

See  Eng.  Pat.  28,129  of  1904  ;  this  J.,  1905, 1239.— T.  F.  B. 

Filaments  for  electric  lamps.     Eng.  Pat.  12,139.     See  II. 

Carbides ;     Manufacture    of .     Fr.     Pat,     385,140. 

See  IX. 

(B. )— ELECTRO-METALLURGY. 

Electric  furnace  ;    A  new  type  of for  the  smelting  of 

iron.  B.  Igewsky.  Iron  and  Steel  Inst.,  May,  1908. 
[Advance  proof.] 

The  furnace  utilises  the  hot  surface  of  the  firebrick  walls 
as  the  conductor  for  the  working  current.  In  order  to 
prevent  the  concentration  of  the  current  along  the  lines 
Qf  least  resistance,  the  body  of  the  furnace  is  rotated,  a 
commutator  being  arranged  to  cut  out  the  electrodes 
which  happen  to  be  near  or  in  the  metal  bath.  The 
electrodes  of  sheet  iron,  are  embedded  in  the  joints  of  the 
brickwork,  and  need  no  adjustment.  They  remain  at  a 
moderate  temperature  because  they  retain  the  slag  and 
even  drops  of  metal  which  act  as  conductors.  The 
experimental  furnace  is  175  mm.  diameter  and  215  mm. 
deep  with  a  total  capacity  of  5-17  litres  and  a  working 
capacity  of  2  litres.  It  is  rotated  20  times  per  minute 
and  has  24  electrodes  23  mm.  apart.  The  author  prefers 
a  current  of  50 — 60  amperes  at  250  volts.  The  operation 
is  begun  by  warming  the  brickwork  with  the  flame  of  a 
Bunsen  burner ;  a  little  damp  potassium  hydroxide  is 
added  and  the  current  switched  on,  the  furnace  being 
rotated  continuously.  The  furnace  begins  to  act  as  a 
conductor,  and  after  a  short  time  sodium  hydroxide  is 
added.  Finally  at  a  red  heat,  sodium  carbonate  is  added. 
These  alkalis  while  facilitating  the  starting  of  the  furnace 
by  making  its  walls  more  conducting,  do  not  corrode  the 
bricks  so  much  as  would  be  expected.  At  a  bright  red 
heat  the  charge  is  added. — J.  W.  H. 

Carbon  ;   Determination  of in  steel,  ferro-alloys,  and 

plumbago  by  means  of  an  electric  combustion  furnace. 
C.  M.  Johnson.  J.  Amer.  Chem.  Soc.,  1908,  30,  773— 
779. 
A  combustion  tube  furnace  heated  by  the  Hoskins 
resistance  wire  is  described  and  illustrated.  It  consists 
of  a  steel  tube.  29-5  cm.  by  7-63  em.,  containing  a  non- 
conducting packing  of  magnesia,  in  the  centre  of  which 
is  a  quartz  tube  wound  with  the  Hoskins  wire.  The  com- 
bustions are  conducted  in  another  quartz  tube.  60  em. 
long  and  1-9  em.  inside  diameter,  which  is  placed  in  the 
furnace.  To  ensure  complete  OOmbuBtion  of  steel,  the 
temperature  must  lie  maintained  between  940°  C.  and 
«t(iO'  ('.  When  oxygen  is  used.  2  grins,  of  steed  should  be 
decarbonised  in  three  minutes  and  5  grms.  in  six  minutes, 
but  the  heating  is  continued  tor  an  additional  Id  minutes. 
V\£   iron    and    certain    alloys   such    as   ferro-chrome,    fcrro- 

boron,  etc.,  require  the  addition  of  red  lead  to  assist 
deoarhonisation.  The  products  of  combustion  are  purified 
from  acid,  sulphur,  litharge,  or  chlorine  fumes  by  passing 

throne;!)   a   jar  of  granulated   30- mesh   zinc,   and   are  dried 

by  phosphoric  anhydride.     Advantages  claimed  for  the 
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electric  furnace  are  : — A  minimum  time  is  required  for 
the  combustion  J  platinum  boats,  tubes,  or  crucibles 
are  unnecessary  ;  tabes  are  heated  and  cooled  gradually  ; 
wry  little  heat  is  radiated  ;  space  is  economised.  Tables 
showing  over  twenty  assays  checked  by  the  ordinary 
metbods  are  included  in  the  paper. — F.  R. 

Iron    ores  :      Elect rothtrnu'e     reduction    of .     A.     E. 

Greene  and   F.   S.    MacGregor.     Trans.   Amer.  Electro 

chem.  Soc,  1907.  12.  86— 1 79. 
Charges  of  10  kilos,  of  ore.  with  the  necessary  quantity 
of  coke  and  varying  amounts  of  lime,  were  smelted  in  an 
experimental  furnace,  the  crucible  of  which  formed  one 
electrode,  while  a  movable  graphite  rod  formed  the  other. 
Temperatures  were  measured  by  an  optical  pyrometer. 
The  ore  was  an  iltnenite.  containing  52  per  cent,  of  iron, 
•Ji>  ]>er  cent,  of  titanium  dioxide,  and  2  per  cent,  of  silica. 
The  results  are   tabulated   below  : — 


Mi  tdls;    Electrolytic   process  of  producing .     E.    F. 

Price  and  W.  S.  Horry,  Niagara  Falls,  N.Y.,  Assignors 
to  Central  Trust  Co.,  New  York.  U.S.  Pat.  886,857, 
May  5,  1908. 

Alkali  or  alkaline-earth  metals,  such  as  calcium,  are 
obtained  by  electrolysing  a  molten  bath  containing  a 
haloid  salt  and  an  oxide  of  the  desired  metal,  the  anode 
consisting  essentially  of  a  carbide  of  the  metal. — B.  N. 

Ferro-alloys ;     Process    of    producing    low-carbon 

[electrically].  E.  F.  Price,  Niagara  Falls,  N.Y.,  Assignor 
to  Electro  Metallurgical  Co.,  Chicago,  111.  U.S.  Pat. 
886,858,  May  5,  1908. 

A  ferro-alloy,  such  as  ferro-chromium,  high  in  carbon, 
is  first  produced  by  electrically  smelting  a  compound  of 
the  alloying  metal,  an  excess  of  carbon,  and  a  source  of 
iron.     The  product  is  then  heated  to  such  a  temperature, 


Ratio  : 

CaO 

Silicon  in 
metal. 

Titanium  in 
metal. 

Iron  in  slag. 

Temp. 

Quality  of  slag. 

H.P.-years 

Al2Os  +  Si02  +  Ti02. 

per  ton  of  pig. 

per  cent. 

per  cent. 

per  cent. 

°  C. 

2-25 
2-90 

0-05 

0-00 

2-95 

1375 

Medium  fluid. 

1-14 

2-2r> 
2-90 

0-05 

0-00 

7-10 

1593 

Fluid. 

2-25 

3-50 
2-90 

0-06 

0-00 

6-37 

1549 

( Infusible  and 

0-97 

3-50 
2-90 

0-11 

0-00 

7-56 

1675 

1  viscous. 

0-93 

0-75 
2-90 

0-14 

0-20 

— 

1922 

Very  fluid. 

1-22 

0-75 
2-90 

0-21 

0-04 

1469 

do. 

0-79 

No  conclusions  could  be  drawn  as  to  the  amount  of 
silicon  in  the  metal ;  but  the  conditions  as  to  flux  and 
temperature  necessary  to  prevent  the  introduction  of 
titanium  are  shown.  The  comparison  of  energy  required 
to  smelt  the  same  charge  at  a  high  (1922°)  and  a  low 
(1469c)  temperature  is  also  interesting. — J.  T.  D. 

Rotating    anodes ;     Electrochemical    analysis    with . 

A.  M.  Fairlie  and  A.  J.  Bone.     See  XXIII. 

Patents. 

Iron  ;    Electro-deposition  of .     S.    O.    Cowper-Coles, 

London.     Eng.   Pat.   10,367,  May  3,   1907. 

By  using  the  following  electrolyte,  iron  having  a  close 
texture,  difficult  to  rust,  readily  annealable,  and  which 
will  not  exfoliate  during  deposition,  may  be  obtained  : — 
Cresolsulphonic  acid,  20  grms.  ;  iron  oxide,  30  grms.  ; 
40  per  cent,  ferrous  chloride  solution,  1  litre.  A  current 
density  of  75  amperes  per  square  foot  is  used  at  a  voltage 
of  0-75  volt,  the  temperature  being  preferably  65°  C. 
The  electrolyte  is  maintained  aB  nearly  neutral  as  possible 
by  using  a  large  anode  and  keeping  iron  oxide  in  sus- 
pension.— J.  W.  H. 

Metals  [lead,  etc.]  ;   Process  of  recovering from  their 

sulphide  ores.  E.  F.  Kern,  Knoxville,  Tenn.  U.S. 
Pat.  885,761,  April  28,  1908. 
The  sulphide  ore  is  smelted  to  matte,  in  order  to  remove 
impurities  and  to  increase  its  electrical  conductivity. 
This  matte  is  then  used  as  anode  in  the  electrolysis  of  a 
fused  electrolyte  containing  a  metallic  haloid  compound. 

—A.  G.  L. 

Aluminium    and    other    metals ;     Art    of    reducing 

[electrically].     H.   S.   Blackmore,  Mount  Vernon,   N.Y. 
U.S.  Pat.  886,757,  May  5,  1908. 

Metals,  such  as  aluminium,  are  reduced  from  substances 
containing  the  same,  by  fusing  the  substances  with  the 
aid  of  a  current,  such  as  an  alternating  one,  which  does 
not  yield  metal,  and  which  is  passed  through  the  fused 
material  between  contacts.  At  the  same  time,  the  metal 
is  liberated  by  the  action  of  a  metal-yielding  current,  the 
r  being  passed  through  the  bath  "in  a  path  disposed 
parallel  to  or  with  the  path  of  the  heating  current." — B.  X. 


that  the  affinity  of  oxygen  for  the  contained  carbon  is 
greater  than  its  affinity  for  the  alloyed  metal,  by  con- 
stituting a  body  of  the  molten  alloy  the  secondary  of  a 
transformer,  and  supplying  electric  current  to  the  primary 
of  the  transformer,  whilst  subjecting  the  heated  alloy  to 
the  action  of  an  oxidising  gas. — B.  N. 

Fusion  of  bodies  readily  volatilised  [lead]  ;    New  process 

of in   the   electric    furnace.      H.    Herrenschmidt. 

(1),  First  Addition,  dated  Feb.  19,  1907  ;  (2),  Second 
Addition,  dated  Feb.  23,  1907,  to  Fr.  Pat.  371,260, 
Nov.  9,  1906  (this  J.,  1907,  328). 

(1).  Impurities,  such  as  antimony,  are  removed  from 
metallic  lead,  in  order  to  purify  the  latter,  by  forming  a 
screen  of  slag  containing  a  suitable  quantity  of  iron. 
After  reduction,  the  iron  and  lead  separate  owing  to 
difference  in  density,  and  the  melted  lead  traversing 
the  bath  of  iron  is  freed  from  its  impurities.  The  following 
example  is  given  :  100  parts  by  weight  of  the  lead  mineral 
containing  antimony  are  mixed  with  40  parts  of  iron 
pyrites,  containing  30  to  35  per  cent,  of  iron.  The 
following  mixture  is  prepared  for  the  production  of  the 
slag :  30  parts  by  weight  of  lime,  40  of  alumina,  30  of 
silica,  15  of  sodium  carbonate,  and  15  of  boric  acid,  with 
the  addition  of  15  parts  of  iron  or  its  equivalent  of  oxide 
of  iron.  40  parts  by  weight  of  this  mixture  are  used  for 
treating  100  parts  by  weight  of  the  mineral. 

(2).  The  screen  of  slag  is  employed  in  the  extraction 
of  iron,  copper,  etc.,  in  order  to  avoid  excess  of  heat,  which 
favours  the  oxidation  of  the  metal  at  the  surface  of  the 
bath,  and  which  also  tends  to  bring  about  objectionable 
changes,  such  as  brittleness,  in  the  constitution  of  the 
metal. — B.  N. 


Furnace ;    Electric 
it  into  steel.     J.  I 
1906. 


for  melting  iron   and  converting 

Bronn.     Ger.  Pat.   195,817,  May  12, 


The  iron  is  interposed  in  the  current  circuit  as  a  heating 
resistance  material.  The  furnace  comprises  several 
channels,  with  means  for  preventing  inter-communication. 
By  means  of  blocks  of  conducting  material,  the  several 
channels  are  subjected  in  succession  to  the  action  of  the 
same  current.  The  contents  of  the  individual  channels 
can  thus  be  submitted  to  different  treatments  and  tem- 
peratures.— A.  S. 
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XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 


Carapa  oil. 


J.  Lewkowitsch.     Analyst,   1908,  33. 
184—186. 


In  the  author's  opinion  there  is  not  sufficient  justification 
for  regarding  the  oils  from  Carapa  guianensis  and  C. 
touloucouna  as  distinct,  for  botanists  differ  as  to  the 
plants  belonging  to  separate  species,  and  at  Kew  both 
names  are  regarded  as  synonyms  for  C.  procera,  D.C. 
A  consignment  of  nuts  from  Uganda  has  been  received 
here.  These  are  stated  to  belong  to  a  new  species  of  tree, 
to  which  the  name  C.  grandiflora,  Sprague,  has  been  given. 
The  good  kernels  in  the  sample  examined  by  the  author 
yielded  30-26  per  cent,  of  oil  on  extraction  with  ether. 
The  cold- drawn  oil  was  nearly  white,  whilst  the  hot 
pressed  oil  was  much  darker  in  colour.  Both  were  solid 
at  the  ordinary  temperature.  The  following  values  were 
obtained  : — 


Sp.  gr.  at  40°/40°  C 

Sp.  gr.  at  15-5°/15-5°  C 

Solidification  point 

Melting  point   

Saponification  value    

Iodine  value   

Reichert-Meissl  value    

Unsaponifiable  matter 

Insoluble  fatty  acids  : 
Fatty  acids  +  unsaponifiable  matter 

Solidifying  point  (titer  test) 

Neutralisation  value    

Mean  molecular  weight    

"  Liquid  "  fatty  acids  (from  ether- 
soluble  lead  salts)    

Iodine  value  of  "  liquid  "  acids 

Iodine  value  of  "  solid  "  acids 


The  solid  fatty  acids  yielded  3-15  and  6-6  per  cent,  of 
"  stearic  acid  "  (m.  pt.  65-6°  C. )  respectively.  The  oils, 
like  other  oils  from  seeds  of  plants  of  the  Carapa  family, 
had  an  intensely  bitter  taste.  The  author  estimates  the 
commercial  value  of  the  oil  at  about  £24  to  £25  per  ton, 
and  that  of  the  seed-cake  at  about  £2,  assuming  that  the  j 
bitter  taste  would  preclude  its  being  used  except  as  manure. 
The  value  of  the  kernels  would  then  be  £5  to  £6  per  ton. 

— C.  A.  M. 

Palmitic  acid  ;    Preparation  and  properties  of  the,  bornyl 
ester  of  — — .     O.  von  Soffe.     See  XX. 

Patents. 

Fatly  matters  ;     Apparatus  for  the  extraction  of by 

weans    of    carbon     tetrachloride.     P.     Bernard,     Lille, 
France.     Eng.  Pat.  28,364,  Dec.  24,  1907. 

The  apparatus  consists  of  a  tetrachloride  receiver,  a  dis- 
tillation vessel,  provided  with  closed  and  perforated  steam 
coils,  two  condensers,  a  refrigerator,  and  two  "  extractor- 
receivers,"  furnished  with  closed  and  perforated  steam 
coils.  The  various  parts  of  the  apparatus  are  connected 
by  a  system  of  piping  with  suitable  cocks,  so  arranged 
that  the  solvent  can.be  transferred  from  one  "  extractor- 
receiver  "  to  the  other,  without  the  use  of  a  pump.  The 
extraction  may  be  carried  out  by  continuous  distillation 
from  the  distillation  vessel,  or  by  introducing  successive 
charges  of  solvent  "into  the  extractor -receivers "  and 
allowing   the   material   to  soak   in   them   for   a   time,   and 

then  running  oil  the  solvent  into  the  distillation  vessel. 

— E.  W.  L. 

Fats,    waxes,   hydrocarbons,  and   mixtures   of    the    swim; 
Process  for  separating  the  acid  and  neutral  constituents 

of .     A.  Chatelan  and  P.  Spiess.     Ger.  Pat.  194,871, 

March  30,   1908. 

",  hi;  process  consists  in  neutralising  the  acid  constituents, 
and  separating  the  resulting  soaps  from  the  neutral  Eat 
or,  m  the  case  of  wool  Eat  or  waxes,  from  the  free  alcohols 
(cholesterol,  etc.).     Alter   treating   the  crude   fat    or   wax 


with  a  base,  so  much  of  an  absorbent  material  is  added, 
that  a  dry  pulverulent  mass  is  obtained,  from  which  the 
neutral  fat  can  be  easily  recovered  by  extraction  with  a 
volatile  solvent  at  the  ordinary  temperature.  For  example, 
lOQ  kilos,  of  wool  fat  are  warmed  with  5  kilos,  of  slaked 
lime,  the  product  is  mixed  gradually  with  170  kilos,  of 
magnesium  hydrosilicate,  and  the  resulting  dry  powder 
is  extracted  with  petroleum  spirit  at.  the  ordinary  tempera- 
ture. The  residue  can  be  used  repeated^  as  an  absorbent 
material,  and  is  finally  treated  with  mineral  acid  to  decom- 
pose the  calcium  soaps,  and  the  liberated  fatty  acids 
separated. — A.  S. 

Soap  ;    Mixing  boiler  for ,  with  apparatus  having  a 

planetary  movement  intended  to  cause  soap  or  other  pro- 
ducts to  circulate  in  a  vertical  direction,  reversible  at  will. 
Maison  :   Success.  A.  Migone  and  Co.    Fr.  Pat.  385,306, 
Dee.  9,  1907. 
The  boiler  contains  several  cylinders  which  are  open  at  the 
ends   and   are   heated   by   steam   coils.     These   cylinders 
revolve  about  a  vertical  axis  in  the  boiler  and  mix  the  soap 
paste,  and  each  has  within  it  an  endless  screw-conveyor 
actuated  by  a  separate  movement  from  that  rotating  the 
cylinders,  with  the  result  that  the  soap  paste  is  made  to 
circulate  upwards  or  downwards  through  the  cylinders. 

— C.  A.  M. 

Soap  soluble  in  hydrocarbons,  oils,  alcohol,  and  the  like  ; 

Preparation  of  a  ■ from  sulphonated  castor  oil.     C.  II. 

Meyer.     Ger.  Pat.  197,400,  Sept.  16,  1905. 

Two  hundred  and  seventy  kilos,  of  castor  oil  are  sul- 
phonated with  60  kilos,  of  concentrated  sulphuric  acid, 
and  the  sulphonated  oil  is  well  washed  with  water  and 
salt  solution.  In  this  way  about  300  kilos,  of  "  a  sulphonic 
acid  containing  about  90  per  cent,  of  fat  "  is  obtained. 
This  is  treated  at  the  ordinary  temperature  with  an 
aqueous  solution  of  sodium  carbonate,  until  the  product 
is  neutral  and  dissolves  in  water  to  a  clear  solution,  12-5 — 
13  kilos,  of  calcined  sodium  carbonate  being  required. 
The  sodium  salt  of  the  sulphonic  acid  is  heated  in  a  boiler 
with  indirect  steam.  Water  vapour  is  evolved  at  first, 
and  when  this  ceases,  the  mass  is  heated  further  to  130°  C. 
After  cooling,  the  product  forms  a  viscous,  clear,  neutral 
oil,  which  with  water  forms  a  solution,  clear  at  first,  but 
becoming  turbid  later  ;  the  solution  lathers  well.  The 
pioduct  is  also  soluble  in  petroleum  spirit,  benzene,  ether, 
etc.,  and  in  mineral  and  fatty  oils. — A.  S. 

Soaps  ;    Preparation  of  medicated .       0.  Schmatolla. 

Ger.  Pat.  197,226,  July  3,  1907. 

Fatty  acids  are  used  first  for  extracting  the  active  constitu- 
ents of  drugs  and  then  for  the  preparation  of  soaps  by 
treatment  with  alkalis.  For  example,  100  parts  of  crushed 
Cannabis  indica  are  warmed  with  500  parts  of  the  fatty 
acids  from  olive  oil,  and  then  the  temperature  is  raised. 
and  10  parts  of  potassium  hydroxide  solution  of  40°  B. 
added  giadually.  The  mixture  is  digested  and  agitated 
for  2  hours,  with  the  aid  of  moderate  heat,  and  is  then 
pressed.  The  liquid  portion  is  clarified  by  passing  through 
a  steam-filter,  and  worked  up  into  a  soft  soap  by  in  ans 
of  potassium  hydroxide  solution  of  20°  B. — A.  S. 

Disinfection.     Ger.   Pat.   195,612.     See  XVIIIC. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(A.)— PIGMENTS,  PAINTS. 

Zinc  while  and  white  lead;    Conif/aralive  study  of . 

Hull.    Soc.    d'Encouragement,    1908,    HO.   516—522. 

'I'm  Commission  appointed  by  the  "Soc.  de  Medicine 
puhlique  el  de  Genie  sanitaire "  to  make  comparative 
experiments  with  zinc  while  and  white  lead  paints,  have 
made  observations,  over  a  period  of  live  years,  of  exterior 
paintwork  in  the  two  pigments,  and  report  that  from  the 
technical  point  of  view  there  is  no  disadvantage  in  sub- 
stituting Zinc   white   lor   while   lead,   and    that    this  Sllbsti- 

tution  is  desirable  from  the  hygienic  standpoint.-  A.  T.  I.. 
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Pat  i 

Lampl>lack  ;   Manufacture  of ,  and  apparatus  therefor. 

A.  Wegolin,  A.-G.  fur  Russfabr.  and  Chem.  End.  and 
G.  Wegelin,  Kalsehemen,  Germany.  Eng.  Pat.  28,189, 
Dec  21.  1907. 
In  order  to  prevent  superheating,  and  consequent  coking 
at  the  surface,  the  tar  or  Other  carbonaceous  liquid  used 
in  the  manufacture  of  lampblack,  according  to  the  process 
described  in  Eng.  Pat.  13,837  of  1903  (this  J..  1903.  1190). 
and  which  is  contained  in  a  vessel  beneath  the  combustion 
chamber,  is  circulated  in  the  vessel  by  means  of  a  centri- 
fugal or  other  convenient  pump,  which  withdraws  liquid 
through  a  sieve  from  the  bottom  of  the  vessel  and  delivers 
it  near  the  level  of  the  liquid.  The  liquid  is  distilled 
exclusively  by  the  radiant  heat  of  the  flame  in  the  com- 
bustion chamber. — E.  W.  L. 

Paint-remover   and   process  of   making   the   same.     F.    X. 
Covers.  Owego,  X.Y.     U.S.  Pat.  885,151,  April  21,  1908. 

CLAIM  is  made  for  a  mixture  of  a  phenol  ester  with  a 
mineral  salt,  a  volatile  solvent,  a  proteid,  and  wax.  Or 
the  preparation  may  be  the  product  of  the  action  of  a 
strong  mineral  acid  upon  a  mixture  of  a  phenol  with  an 
alkaline-earth  salt  or  other  salt  of  a  fatty  acid  or  other 
organic  acid. — C.  A.  M. 

Pigments.  J.  C.  Heckman,  Avalon,  Pa.,  Assignor  to 
W.  J.  Gilmore,  Pittsburg,  Pa.  U.S.  Pats.  887,042  and 
887,043,  May  5,  1908. 
(1).  A  new  pigment  is  obtained  by  treating  furnace  flue 
dust  with  a  mineral  acid,  such  as  sulphuric  acid,  and  sub- 
jecting the  product  to  calcination.  (2).  "  Coal  mine 
sulphur  "  is  treated  with  a  mineral  acid,  such  as  sulphuric 
acid,  and  then  calcined  ;  or  the  preliminary  acid  treat- 
ment may  be  omitted.  The  product  is  claimed  as  a 
pigment. — F.  Sodx. 

Water-colour  for  ceilings  and  the  like.     A.   C.  Anderson, 
Copenhagen.     U.S.  Pat.  887,452,  May  12,  1908. 

See  Eng.  Pat.  25,181  of  1907  ;  this  J.,  1908,  511.— T.  F.  B. 

Pigments  containing  zinc  sulphide  ;    Manufacture  of 

not   affected   by   light.     K.    Albert,     Fr.    Pat.    385,096, 
Dsc.  16,  1907.     Under  Int.  Conv.,  Dec.  31,  1906. 

Pure  zinc  sulphide  is  not  acted  upon  by  light,  but  when 
heated  to  redness,  especially  in  the  presence  of  sodium 
chloride,  compounds  are  formed  which  alter  on  exposure 
to  light,  and  which  cannot  be  removed  by  washing  with 
water.  This  may  be  obviated  by  adding  to  the  zinc 
sulphide,  before  or  during  heating,  sulphides,  poly- 
sulphides,  or  hydrosulphides  of  alkalis  or  alkaline-earths, 
or  substances  that  yield  sulphides  or  polysulphides  on 
heating,  and  subsequently  removing  all  soluble  substances 
by  treatment  with  water. — C.  A.  M. 

Composition  or  paint  for  the  exterior  of  ships.  P.  Horn. 
Fr.  Pat,  385,153,  Dec.  18,  1907.  Under  Int.  Conv., 
Dec.  28,  1906. 

Condensation  products  of  phenols  and  aldehydes 
(e.g.,  that  obtained  by  heating  phenol  with  formaldehyde 
solution  in  the  presence  of  hydrochloric  acid)  are  incor- 
porated with  the  paint.  Such  products  being  insoluble, 
the  paint,  unlike  those  containing  metallic  substances,  &c, 
ret.  ins  its  toxic  properties  for  a  long  period. — C.  A.  M. 

(B.)— RESINS,   VARNISHES. 

ShdUic. ;    A  method  of  analysing .     P.  C.  Mcllhiney. 

J.  Amer.  Chem.  Soc.  1908,  30,  867—872. 

The  method  is  based  upon  the  fact  that  when  a  solution 
of  a  mixture  of  rosin  and  shellac  in  absolute  alcohol 
or  glacial  acetic  acid  is  mixed  with  petroleum  spirit, 
and  water  then  added,  separation  takes  place  into  two 
layers,  the  petroleum  spirit  carrying  with  it  the  rosin 
and  the  "wax"   of  the  shellac,  and  leaving  the  resinous 

-tituents  of  the  shellac  in  the  other  layer.  Two 
grms.   of  the  sample  are  dissolved   in  20  c.c.   of  glacial 

ic  acid  or  absolute  alcohol,  and  the  cooled  solution 
treated,  little  by  little,  with  100  to  300  c.o.  of  petroleum 


spirit  boiling  below  80°  C,  and  then  with  100  c.c.  of  water, 
added  drop  by  drop,  with  constant  agitation.  The 
petroleum  spirit  layer,  which  soon  separates,  is  washed 
with  water,  filtered  into  a  weighed  flask  and  evaporated, 
and  the  residue  of  rosin  mixed  with  "  wax  "  weighed, 
dissolved  in  neutral  alcohol,  and  titrated  with  N/5  or 
-V/10  potassium  hydroxide  solution,  so  as  to  obtain  the 
proportion  of  rosin  (average  combining  value,  346). 
Or  a  preferable  course  is  to  separate  the  rosin  by  adding 
first  an  excess  of  alkali  to  the  alcoholic  solution,  and 
then  petroleum  spirit,  and  to  shake  the  mixture  in  a 
separating  funnel  with  some  water.  The  petroleum 
spirit  layer  is  washed  with  water,  the  extraction  of  the 
alcoholic  layer  repeated,  the  united  petroleum  spirit 
extracts  evaporated,  and  the  residue  of  "  wax  "  weighed. 
The  alcoholic  layer  is  then  boiled  in  a  weighed  flask 
until  free  from  alcohol,  the  rosin  precipitated  with  dilute 
hydrochloric  acid,  and  washed  with  water  partly  in  the 
flask  and  partly  on  a  filter.  The  particles  on  the  filter 
are  dissolved  by  means  of  petroleum  spirit  and  re- 
introduced into  the  flask,  the  solvent  evaporated,  and  the 
residue  weighed.  If  a  determination  of  the  rosin  only 
in  a  sample  of  shellac  is  required,  the  best  method  is  to 
treat  the  petroleum  spirit  solution  of  the  "  wax  "  and 
rosin  with  a  solution  of  sodium  hydroxide  prepared 
by  dissolving  sodium  in  95  per  cent,  alcohol.  The  alkali 
combines  with  the  rosin,  which  may  then  be  extracted 
by  shaking  the  solution  with  water,  or  better,  slightly 
diluted  alcohol.  The  "  wax "  may  be  separated  from 
the  shellac  by  two  different  methods  in  commercial 
practice,  viz.,  by  filtering  off  the  substance  insoluble 
in  alcohol  or  by  filtration  of  an  alkaline  solution  of  the 
shellac,  and  these  residues  will  probably  differ  in 
composition.  The  author,  therefore,  prefers  to  regard 
as  "  wax,"  the  insoluble  matter  from  an  alkaline  solution. 
He  states  that  some  constituent  of  shellac  "  wax " 
dissolves  with  difficulty  in  petroleum  spirit,  so  that  an 
increasing  percentage  of  "  wax  "  may  be  separated  by 
increasing  the  proportion  of  solvent,  until  it  amounts  to 
125  to  150  c.c.  to  1  grm.  of  shellac  containing  about 
5  per  cent,  of  "  wax."  Pure  shellac  treated  by  the  above- 
described  process  may  yield  a  small  amount  (up  to  1  per 
cent.)  of  resinous  substances  soluble  in  petroleum  spirit. 
These  are  quite  distinct  from  ordinary  rosin,  having  a 
characteristic  odour  and  low  iodine  value.  With  regard 
to  the  behaviour  of  other  resins  sometimes  added  to 
shellac,  the  following  particulars  are  given  : — Two  samples 
of  manila  copal  gave  41-2  and  43-3  per  cent,  respectively 
of  substances  soluble  in  petroleum  spirit,  and  411-7 
mgrms.  of  the  first  of  these  and  470-7  mgrms.  of  the  second 
neutralised s  1  c.c.  of  N/l  alkali.  Kauri  resins  yielded 
(1)  37-9  per  cent,  and  (2)  27-0  per  cent.,  the  respective 
neutralisation  values  being  903-6  and  742-5  mgrms. 
Two  samples  of  sandarac  resin  gave  34-9  and  36-19  per 
cent,  of  substances  having  neutralisation  values  of 
541-2  and  552  mgrms.  respectively.  Dammar  resin 
gave  89-9  per  cent.,  and  the  resin  of  Shorea  roburta, 
69-5  per  cent,  of  soluble  matter  respectively. — C.  A.  M. 

Pinus  serotina  ;   Essential  oil  of .     0.  H.  Herty  and 

W.  S.  Dickson.     -See  XX. 

Patent. 

Turpentine  or  pine  oils  ;   Method  of  subjecting to  the 

action  of  light  and  air.  Chem.-Werke  Fiirstenwalde 
B.  Hecker  and  W.  Zeidler.  Cer.  Pat.  196,907,  Sept.  25, 
1906. 

The  oils  are  subjected  to  the  action  of  light  and  air 
whilst  in  a  finely-divided  condition,  e.g.,  after  being 
forced  through  a  spraying  device. — A.  S. 

(C.)— INDIA-RUBBER,  &c. 

Rubber  of  Ficns  elastica  from  India.     Bull.  Imp.   Inst., 
1908,  6,  22-24. 

Four  samples  of  Ficus  elastica  rubber  were  examined, 
n'z.,  specimens  of  "  tree  rubber  "  and  "  mat  rubber  " 
from  Assam,  and  "  scrap  rubber  "  and  "  biscuit  rubber  " 
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from  Madras, 
as  follows  : — 


The  results  of  chemical  examination  were 


From 

Assam. 

From 

Madras. 

Tree 

Mat 

Scrap 

Biscuit 

rubber. 

rubber. 

rubber. 

rubber. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

0-7 

2-1 

0-9 

4-0 

78-0 

80-0* 

67-3 

71-2 

19-0 

16-0 

28-1 

22-7 

0-9 

. — . 

0-9 

1-0 

1-4 

1-9 

2-8 

1-1 

Ash 

0-49 

1-94 

0-47 

1-68 

*  Including  proteids. 

The  "  tree  rubber  "  contained  rather  a  high  proportion 
of  resin,  but  was  valued  at  4s.  3d.  to  4s.  6d.  per  lb.  in 
London  as  compared  with  5s.  2d.  for  fine  hard  Para 
rubber.  The  "  mat  rubber  "  was  weak  and  sticky,  and 
worth  only  2s.  to  2s.  3d.  per  lb.  in  London.  The  "  scrap 
rubber  "  and  "  biscuit  rubber  "  were  valued  at  2s.  lid. 
and  2s.  5d.  per  lb.  respectively  in  London  as  compared 
with  3s.  54d.  per  lb.  for  fine  hard  Para  rubber. — A.  S. 

Rubbers  from  the  Gola  forest,' Sierra  Leone.     Bull.  Imp. 
Inst.,  1908,  6,  24—27. 

The  chemical  examination  and  commercial  value  (as 
compared  with  fine  hard  Para  rubber  at  5s.  2d.  per  lb.) 
of  five  samples  of  rubber  from  the  Gola  Forest,  Sierra 
Leono,  are  given  in  the  following  table  : — 


Forest 

Forest 

Source. 

near 

Bandi 

near 

Morro 

Tunkia 

Manina. 

country. 

Bobabu. 

River. 

forest. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Moisture  . . . 

10-3 

20-1 

11-3 

14-2 

4-4 

Caoutchouc 

66-7 

67-4 

77-6 

62-0 

81-5 

11-8 

4-5 

5-3 

21-3 

5-0 

Proteids   . . . 

5-4 

0-9 

1-4 

1-0 

1-1 

Insol.  matter 

5-8 

7-1 

4-4 

1-5 

8-0 

Ash 

2-25 

0-89 

1-57 

0-57 

1-16 

Value,  per  lb. 

4s. 

2s.  to  2s. 3d. 

4s. 

3s. 

4s. 

-A.  S. 


Patents. 


India-rubber  products  ;    Manufacture  of .     O.  Lugo, 

New  York.     Eng.  Pat.   10,008,  April  30,  1907. 

A  rubber  mixture  is  made  by  dissolving  rubber  in  an 
oxidized  vegetable  oil  at  a  temperature  of  360° — 400°  F. 
Finely-powdered  potassium  permanganate,  2  parts,  and 
linseed  oil,  48  parts,  are  heated  and  stirred  at  300° — 400°  F. 
until  a  sample  is  found  on  cooling  to  sot  nearly  solid. 
Rubber  ("  shoddy  ")  50  parts,  is  now  added,  and  the  mass 
stirred  until  it  is  nearly  solid,  the  temperature  being 
maintained  at  360° — 400°  F.  Sulphur  is  added  to  produce 
a  harder   material. — J.  W.  H. 


Caoutchouc ;     Manufacture     of    solutions    of    .     E. 

Fischer,  Berlin.     Eng.  Pat.  1254,  Jan.  1R,  1908.     Under 
Int.  Conv.,  Jan.  19,  1907. 

The  advantages  of  symmetrical  dichlorethyleno  (Eng. 
Pat.  19,568  of  1904  ;  this  .).,  1905,  902)  over  other  liquids, 
as  a  solvent  for  the  preparation  of  ruhbor  solutions, 
depend  upon  (1),  its  mora  rapid  solvent  action;  (2),  its 
low  boiling-point  (55°  ('.);  (3),  its  non-inflammable 
natnre  ;  and  (4),  ita  low  specific  gravity.  For  example, 
the  amounts  dissolved  on  subjecting  10  grms.  of  oach  of 
two  kind*  of  robber  to  the  aotion  of  250  c.c.  of    each  of 


the  solvents  named  for  24  hours,  with  frequent  shaking, 
were  as  follows  : — 


Sp.  sr. 

Amount  dissolved,  per  cent. 

Solvent. 

Para. 

Borneo. 

Tetrachlorethane   .... 

1-2694 

1-588 

1-494 

99-5 
75-6 
74-9 

95-9 
46-4 
56-8 

The  manufacture  of  such  solutions  in  dichlorethylene  is 
claimed  under  the  patent. — E.  W.  L. 

Elastic  mass  resembling  caoutchouc  ;   Manufacture  of . 

B.    Sauton.     Fr.    Pat,    385,019,   Feb.    22,    1907. 

The  viscous  mass  obtained  by  heating  a  mixture  of 
glycerin  and  gelatin  or  other  albuminoid  substance  is 
treated  with  linseed  or  other  drying  oil,  with  or  without 
the  addition  of  resins,  pitches,  hydrocarbons,  etc.,  the 
product  being  subsequently  treated  with  formalin  or 
similar  substance  (trioxymethylene)  and,  if  desired,  with 
powdered  metallic  oxides.  The  linseed  oil  may  bo 
previously  incorporated  with  sulphur  or  a  sulphur  com- 
pound, and  the  final  mixture  heated  for  at  least  an  hour 
at  150°  C.  to  vulcanise  the  oil.  Claim  is  also  made  for 
an  addition  of  textile  material,  preferably  consisting  of 
short  fibres. — 0.  A.  M. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Tanning ;     Critical    review   on   and   experimental   contri- 
butions to  the  theory  of  the  process  of .     E.  Stiasnv. 

Collegium,  1908,  117—101. 

An  elaboration  of  a  previously  published  article  on  the 
theory  of  tanning  (see  this  J./1908,  413).— H.  G.  B. 

Tannage  ;    A   new  method  of .     L.  Meunier  and  A. 

Seyewetz.     Compt.  rend.,  1908,  146,  987—989. 

Hydkoquinone  (quinol)  is  shown  to  be  incapable  of 
tanning  hide  substance  without  the  presence  of  air  and 
conditions  favourable  to  oxidation.  In  tho  presence  of 
alkalis  and  oxygen,  however,  the  hide  fibre  takes  a  faint 
rose,  violet  rose,  violet,  and  brown  colour  successively, 
and  is  rendered  insoluble  and  resistant  to  the  action  of 
boiling  water.  If  quinone  be  used  in  place  of  hydro- 
quinonc,  the  same  colour  changes  are  observed,  and  the 
skin  is  tanned  equally  well.  Only  one  per  cent,  of  quinone 
is  needed  on  the  weight  of  the  pelt.  If  the  skin  be  in  an 
alkaline  condition,  the  tannage  is  rapid ;  if  it  be  in  an 
acid  condition,  the  tanning  action  is  very  slow  or  absent. 
The  presence  of  borax  also  prevents  all  action.  The 
residual  liquor,  after  tannage,  yields  a  considerable 
amount  of  hydroquinone  when  extracted  with  ether. 
Part  of  the  quinone  used,  therefore,  is  reduced  to  hydro- 
quinone in  the  tannage.  The  action  of  quinone  on 
aniline  is  compared,  in  which  hydroquinone  is  formed 
together  with  mono-  and  dianilinoquinones,  the  amino 
group  being  partially  oxidised.  Similar  reactions  are 
thought  to  occur  with  the  amino  groups  of  gnlatin. 
Quinone-tannod  leather  dyes  well  with  acid,  basic,  and 
natural  dyestufi's. — H.  (!.  B. 

Patents. 

Tannage  of  shins  ;    Use  of  the  oxidation- products  of  phenol*, 

especially  quinones,  for  the .     A.  Seyewetz  and   Li 

Meunier'.     I-Y.  Pa*.  386,067,  Fob.  2.">,  1907. 

Phenols  and  their  derivatives  (except  tannins)  are 
employed  for  tanning  in  conditions  favourable  to  their 
oxidation,  e.g.,  hydroquinone  (quinol)  in  alkaline  solution. 
Products  ui  oxidation  <>i  the  phenols,  e.g.,  quinones  are 
also  similarly  used,  the  tanning  matters  being  in  each 
case  gradually  added  to  the  pelt,  alter  placing  in  a  \al 
with  a  suitable  quantity  of  water.  The  tannage  is  hastened 
by  agitation,  and  the  leather  is  afterwards  washed, 
"  sammed,"  and  fat-liquored.  The  patent  covers  the 
use  of  these  materials  in  conjunction  with  other  known 
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tanning  materials,  and  the  application  of  the  leather* 
made  by  the  process.    (See    also    preceding    abstract). 

— H.  G.  B. 

u.     K.  Kaatorowicx.     Gor.  Pat.   190,<>17, 
May  23.   1807. 

Mixtvres  of  sttlphidea  with  peroxides  or  pet-salts,  such 
as  barium,  calcium,  sodium,  magnesium,  and  zino 
peroxides,  or  perborates,  percarbonates,  etc.,  are  osed  as 
onhairing  agents. — A.  S. 

Hide*  ;   Process  for  preparing  [bating] in  tlte  manu- 
facture   of    leather.     O.     Rohm,     Esslingen,     Germany 
Eng.    Pat.    5377.    Mar.    10,    1908.     Under   Int.    Conv!, 
June  G,  1907. 
The  hides  are  treated  with  a  liquid  prepared  by  extracting 
a  pancreas  of  about   250  grins,   weight  with   1  litre  of 
water  and  adding  10  c.c.  of  this  extract  to  990  e.o.  of  a 
solution  containing  0*15  per  cent,  of  ammonium  hydro- 
sulphide    and    0*3    per    cent,    of    sodium    chloride.     The 
liquid  serves  as  a  substitute  for  the  dog-manure  usually 
employed. — \V.  P.  S. 

Hides  ;  Preparation  of for  the  manufacture  of  leather. 

O.   Rohm,   Esslingen.   Germany.      U.S.    Pat.   886,411, 
May  5,  1908. 

See  Eng.  Pat.  5377  of  1908  ;    preceding.— T.  F.  B. 

Leather  prepared   with   coloured  extracts;    Decolonisation 

of .     Badische  Anil  in  und  Soda  Fabrik.     Ger.  Pat. 

193,074,  March  7,  1906. 

Leather  which  has  been  prepared  with  coloured  extracts^ 
can  be  easily  decolorised  by  means  of  hydrosulphites  at 
the  ordinary  temperature  or  with  the  aid  of  moderate 
heat.— A.  S. 

Leather     substitutes.     R.     Weeber,    Vienna.      Eng.    Pat. 
15,253,     July  2,  1907. 

Ix  the  usual  processes  for  the  manufacture  of  leather 
substitutes  from  vegetable  or  other  fibrous  material  and 
cementing  agents  such  as  balata,  rubber,  or  gutta-percha, 
the  benzine  or  other  solvent  used  is  allowed  to  evaporate 
from  the  mass,  after  it  has  been  thoroughly  amalgamated. 
The  improvement  now  proposed  consists  in  precipitating 
the  balata,  rubber  or  gutta-percha  in  and  on  the  fibre, 
by  the  addition  of  such  precipitants  as  acetone,  alcohol, 
and  methyl  alcohol,  thus  obtaining  a  more  complete 
impregnation  of  the  mass  by  the  binding  agent,  while 
at  the  same  time,  the  recovery  of  the  solvent  is  facilitated. 

— E.  W.  L. 

Tanning  materirds  ;   Continuous  extraction  of .     G.  F. 

Bogel.     Ger.   Pat.    195,245,   Sept.   2,    1906. 

The  crude  tanning  material  and  the  extracting  liquid  pass 
through  a  series  of  upright  extraction  vessels  in  opposite 
directions,  the  tanning  material  being  conveyed  through 
the  vessels  by  means  of  screws,  and  the  liquid  passing 
from  one  vessel  to  the  next  by  means  of  overflow  pipes 
and  injectors.  At  either  end  of  the  system  is  a  centri- 
fugal machine :  in  one,  the  extract  is  freed  from  fibrous 
matter  and  dirt,  whilst  in  the  other,  the  spent  tannine 
material  is  dried  and  rendered  suitable  for  use  as   fuef 

— A.  S 

Tanning  materials  in  the  form  of  fine  powders  ;   Extraction 

of  .     F.   Heckmann  and  A.   F.   Diehl.     Ger.   Pat. 

195,144,  Sept.  4,  1900. 

The  extraction  i3  performed  in  a  closed  vessel  in  which 
the  material  and  the  extracting  liquid  circulate  con- 
tinuously. The  material  is  conveyed  upwards  from  the 
bottom  of  the  vessel  to  the  top  by  means  of  a  screw,  and 
then  falls  downwards  in  the  annular  space  surrounding 
the  casing  in  which  the  screw  works.  The  extracting 
liquid  is  withdrawn  through  the  perforated  bottom  ot 
the  vessel,  and  re-introduced  at  the  top.  Between  the 
perforated  bottom  of  the  vessel  and  the  lower  end  of  th« 
screw-conveyor,  there  is  a  stirring  device,  and  a  distri- 
butor is  mounted  at  the  upper  end  of  the  annular  space 
Burrounding  the  casing  in  which  the  screw  works. — A.  8. 


i^xiqut    thread;     Sterilised .     H.    Schmidt,    Baden, 

Germany.     U.S.    Pat.   887,130,   May    12,    1908. 
SEE  Eng.  Pat,  7825  of  1906  ;   this  J.,  1906,  770.— T.  F.  B. 

Phosphorescent  gelatin  and  its   manufacture.     J.    Veyrier 
and  E.  Dannhauser.     Fr.  Pat.  385,253,  March  6,  1907. 

Phosphorescent  substancos  are  applied  to  sheets  of 
gelatin  or  other  suitable  material.  The  phosphorescent 
matters  are  either  sprinkled  in  a  powdered  form  over 
the  gelatin  sheets,  or  are  dissolved,  and  the  solution  spread 
over  the  sheets.  They  may  also  be  incorporated  in  a 
solution  of  gelatin. — H.  G.  B. 


XV.— MANURES,    &c. 

Acid  soils  ;  Nitrification  in .       A.  D.  Hall,  N.  H.  J. 

Miller,  and  C.  T.  Gimingham.     Proc.  Roy.  Soc,  1908, 
80,  B.,  196—212. 

Nitrification  is  greatly  reduced,  and  the  nitrifying 
bacteria  are  only  found  sparingly,  in  the  soil  of  certain 
of  the  permanent  grass  plots  at  Rothamsted  which 
have  received  the  same  manurial  treatment — ammonium 
chloride  and  sulphate — since  1856,  and  which  are  dis- 
tinctly acid.  In  bulk,  despite  the  acidity  of  the  soil, 
it  is  found  that  nitrification  still  goes  on  slowly.  Water 
extracts  of  the  soil  will  not  permit  of  nitrification  unless 
they  are  previously  neutralised.  Experiments  on  the 
nature  and  extent  of  the  acidity  showed  that  it  is  chiefly 
due  to  sparingly  soluble  humic  acids.  Free  hydrochloric 
and  sulphuric  acids  are  also  present,  since  the  soil  extract 
contains  soluble  acid  in  quantities  comparable  to  the 
amount  of  chlorides  and  sulphates  also  present  and 
to  the  ammonium  sulphate  and  chloride  annually  supplied 
as  manure.  The  amount  of  nitrate  produced  by  the 
bacteria  does  not  suffice  for  the  nitrogen  taken  up  by 
the  crop,  which  must,  in  the  main,  utilise  the  ammonium 
salts  without  previous  change.  The  acidity  is  due  to 
various  micro-fungi,  which  remove  ammonia  from  a 
solution  of  its  salts  and  set  free  the  acids  with  which 
it  was  combined.  The  acidity  attained  in  this  way  is 
equivalent  to  that  of  the  soil  water  on  the  acid  plots. 
The  continuance  of  nitrification  in  these  soils  is  attributed 
to  the  irregular  distribution  of  the  materials  composing 
them ;  they  still  contain  particles  of  calcium  carbonate, 
each  of  which  acts  as  a  centre  for  the  nitrification  process. 
The  decline  in  fertility  of  the  acid  plots  is  due  to  the 
repression  of  the  normal  soil  bacteria  and  the  encourage- 
ment  of  the  growth  of  moulds. — E.  F.  A. 

Soils ;    Suchting's    improved    method    of    determining    the 

acidity  of .     A.   J.    van   Schermbeek.     J.   prakt. 

Chem.,  1908,  77,  489—497. 

The  author  criticises  severely  Siichting's  method  for 
determining  the  acidity  of  soils  (this  J.,  1908,  171  \  In 
this  modification  of  Tacke's  method,  the  amount  of 
carbonic  acid  in  the  soil  is  neglected,  the  formation  of 
other  acids  in  the  soil  is  not  prevented,  and  it  is  not  the 
amount  of  acid  in  the  soil  which  is  estimated,  but  the 
quantity  which  accumulates  in  a  mixture  of  finely-divided 
soil  and  calcium  carbonate  when  stirred  with  a  con- 
siderable amount  of  water. — J.  C.  C. 

Bacteria  as  agents  in  the  oxidation  of  amorphous  carbon. 
M.  C.   Potter.     See  II. 

Potash  ;  Extraction  of from   felspathic   rock.     A.  S 

Cushman  and  P.  Hubbard.     See  VII. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Sugars ;     Volumetric    determination    of    reducing . 

IL  Limits  of  accuracy  of  the  method  under  standard 
conditions.  A.  R.  Ling  and  G.  C.  Jones.  Analyst, 
1908,  33,  160—167. 
In  the  first  communication  (see  this  J.,  1905,  753)  it  was 
recommended  that  the  concentration  of  the  sugar  solution 
should  be  so  adjusted  that  20~-3O  c.c.  were  required  to 
reduce  10  c.c.  of  Folding's  solution.     The  authots  have 
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now  studied  the  effect  of  concentration  on  reducing  power, 
with  a  view  to  extending  the  range  of  concentration  of 
solutions  which  can  be  directly  titrated  and  increasing 
the  accuracy  of  the  method.  An  indicator  of  the  following 
composition  was  found  to  give  better  results  than  that 
previously  recommended  (toe.  cit.) : — Ammonium  thio- 
cyanate,  1-5  grms. ;  ferrous  ammonium  sulphate,  1  grm. ; 
concentrated  hydrochloric  acid,  2-5  c.c. ;  water,  10  c.c. 
On  the  basis  of  their  results,  the  authors  have  compiled 
the  following  table: — 


tion  of  laevorotatory  metapectic  acid ;  he  concludes  from 
his  experiments,  that  in  the  analysis  of  beetroot  pulp 
by  hot,  aqueous  digestion,  not  more  than  5-5 — 6-5  c.c. 
of  basic  lead  acetate  solution  (of  25°  B.)  should  be  usod 
for  26  grms.  of  pulp,  and  that  the  time  of  heating  on 
the  water- bath  at  90°  C.  should  not  exceed  three-quarters 
of  an  hour.  In  the  analysis  by  cold  aqueous  digestion, 
too  great  an  excess  of  basic  lead  acetate  also  causes  a 
decrease  of  the  polarimeter  reading.  Of  the  dextro- 
rotatory    pectin     substances     (pectin     and     parapectin) 


Volume  of 

Dextrose. 

Laevulose. 

Invert  Sugar. 

Maltose. 

Solution 

required  by 

Fehling's 

Fehling's 

Fehling's 

Fehling's 

10  c.c. 

Dextrose 

Solution 

Lsevul03e 

Solution 

Invert 

Solution 

Maltose 

Solution 

Fehling's 

in  100  c.c. 

equivalent 

in  100  c.c. 

equivalent 

,    in  100  c.c. 

equivalent 

in  100  c.c. 

equivalent 

Solution. 

of  Solution. 

to  1  grm. 
Dextrose. 

of  Solution. 

to  1  grm. 
Laevulose. 

of  Solution. 

to  1  grm. 
Invert. 

of  Solution. 

to  1  grm. 
Maltose. 

C.c. 

Gram. 

C.c. 

Gram. 

C.c. 

Gram. 

C.c. 

Gram. 

C.c. 

20 

0-2427 

206-0 

— 

— - 

— 

— 

— 

— 

21 

0-2332 

205-1 

— 

— . 

0-2412 

197-5 

0-3888 

122-5 

22 

0-2226 

204-2 

0-2411 

188-5 

0-2311 

196-8 

0-3711 

~> 

23 

0-2138 

203-4 

0-2312 

188-0 

0-2218 

I960 

0-3550 

24 

0-2056 

202-6 

0-2222 

187-5 

0-2132 

195-5 

0-3402 

25 

0-1981 

201-9 

0-2138 

178-1 

0-2052 

194-9 

0-3266 

26 

01911 

201-3 

0-2060 

186-7 

0-1980 

194-3 

0-3140 

27 

0*1846 

200-7 

0-1988 

186-3 

0-1910 

1939 

03023 

28 

0-1784 

200-1 

01921 

186-0 

0-1846 

1934 

02915 

*2> 

29 

0-1728 

199-6 

0-1857 

185-6 

0-1787 

193-0 

0-2815 

c 
a 

30 

0-1675 

199-1 

0-1798 

185-4 

01731 

192-5 

.     02721 

^  a 

31 

01625 

198-6 

0-1743 

185-1 

0-1678 

1922 

0-2633 

f  § 

32 

0-1577 

198-2 

0-1691 

184-8 

0-1629 

191-8 

02551 

o 

33 

0-1532 

197-8 

0-1642 

184-6 

0-1583 

1915 

0-2474 

< 

34 

0-1490 

197-4 

0-1596 

1843 

0-1359 

191-2 

0-2401 

35 

0-1450 

1970 

01552 

184-1 

0-1497 

190-9 

0-2332 

36 

0-1412 

196-7 

01511 

183-9 

0-1458 

1906 

0-2268 

37 

0-1377 

196-4 

0-1472 

183-6 

01421 

190-3 

0-2206 

38 

0-1343 

196-0 

0-1435 

183-4 

0-1385 

190-1 

0-2148 

39 

0-1310 

195-8 

0-1399 

183-3 

0-1349 

189-8 

0-2093 

J 

40 

0-1279 

195-5 

0-1366 

183-1 

0-1319 

189-6 

0-2041 

122-5 

41 



— . 

0-1334 

182-9 

0-1288 

189-4 

— 

42 



— 

0-1298 

182-8 

01259 

189-2 

— 

43 

— 

— 

0-1274 

182-6 

1              _ 

— 

— 

The  values  for  the  volume  of  Fehling's  solution 
equivalent  to  1  grm.  of  reducing  sugar  are  employed 
in  the  separate  determination  of  two  reducing 
sugars  in  a  mixture.  It  is  a  constant  in  the 
case  of  maltose,  since  the  reducing  power  of  this  sugar 
is  practically  independent  of  the  concentration  between 
the  limits  of  the  experiments.  Of  the  Fehling's  solution 
used  in  the  experiments,  10  c.c.  were  found  to  be  equiva- 
lent to  25-65  c.c.  of  a  0-2  per  cent,  solution  of  invert 
sugar.  In  using  the  table,  the  invert  sugar  equivalent 
of  the  Fehling's  solution  employed,  must  of  course  be 
determined,  and  the  tabulated  values  corrected  if  neces- 
sary. The  authors  show  that  the  average  error  of  the 
method  is  about  1  in  300,  that  with  lsevulose  being  the 
greatest  (1  in  100),  and  they  consider  that  the  method 
is  not  only  much  more  rapid  but  quite  as  accurate  as 
the  gravimetric  one.  In  some  cases  it  is  desirable  to 
use  a  less  or  greater  quantity  of  Fehling's  solution  than 
10  c.c.  ;  the  authors  have  shown  that  with  constant 
concentration  of  sugar  solution,  the  volume  required 
is  directly  proportional  to  the  volume  (5 — 20  c.c.)  of 
Fehling's  solution  employed. — L.  E. 


Beetroot  ;  New  investigations  on  the  pectin  substances  of 

the /  their  influence  on  the  analysis,  and  their  removal 

in  manufacture.  J.  Weisberg.  Bull.  Assoc,  ('him. 
Sucr.  et  Dist.,  1908,  25,  902—912.  (See  this  J.,  1889, 
206,  1898,  475.) 

If  beetroot  pulp,  freed  from  sugar,  be  heated  with  water 
on  a  water-bath,  a  neutral  solution  of  dextrorotatory 
pectin  substances  is  obtained  ;  these  pectins  are  com- 
pletely precipitable  by  basic  lead  acetate.  If,  however, 
the  pulp  is  boiled  with  water,  the  solution,  neutral  at 
first,  becomes  acid,  a  portion  of  the  pectin  being  converted 
into  laevorotatory  metapectic  acid,  which  is  not  pre- 
cipitable by  basic  lead  acetate  ;  the  amount  of  metapectic 
acid  produced  increases  with  the  time  of  boiling.  The 
author  has  shown  that  addition  of  too  great  an  excess  of 
basic  lead  acetate  to  beetroot  pulp  also  cnuses  the  forina- 


present  in  the  beetroot,  only  a  small  proportion  passes 
into  the  diffusion  juice  (it  amounts  to  0-10 — 0*12,  reckoned 
as  sucrose,  per  100  c.c.  of  juice)  under  normal  conditions 
of  working,  and  the  amount  that  remains  in  the  carbonated 
juice  is  practically  negligible.  The  author  has  shown 
that  by  heating  diffusion  juice  with  considerable  excess 
of  basic  lead  acetate  on  a  water-bath,  at  90° — 95°  C, 
for  15 — 30  minutes,  the  polarimeter  reading  of  the  juice 
is  decreased  somewhat,  owing  to  conversion  of  the  pectin 
into  laevorotatory  metapectic  acid.  Similar  experiments 
with  juice  from  the  second  carbonation,  showed  that 
heating  with  excess  of  basic  lead  acetate  causes  practically 
no  decrease  of  the  polarimeter  reading,  thus  indicating, 
that  at  this  stage  of  manufacture,  practically  all  the 
pectin  substances  have  been  removed.  The  author 
considers  that  this  method  of  detecting  pectin  in  diffusion 
juice  and  the  degree  to  which  it  has  been  removed  from 
carbonated  juice,  is  a  very  satisfactory  one.  The  method 
of  determining  pectin  in  sugar  juice,  based  on  the  deter- 
mination of  the  pentosan  (araban)  which  it  contains 
(see  this  J.,  1899,  525),  gives  inaccurate  results,  owing 
to  the  presence  of  sucrose  and  other  organic  substances. 

— L.  B. 

Sugars ;     Volumetric    dele rmi nation    of    reducing . 

77/.  Determination  of  sucrose  and  invert  siigar  in  mixture*, 
A.  R.  Ling  and  T.  Rendle.     Analyst,    1908,  33.    167 
170. 

The  authors  have  investigated  the  influence  of  sucrose 
in  mixtures  of  this  sugar  and  invert  sugar  on  the  deter 
initiation  of  the  latter  by  the  method  previously  described 
(sec  this  .1.,  L905,  753).  Solutions  containing  0-16, 
0-2  and  0-25  grm.  <>f  invert  sugar  per  100  c.c.  and  varying 
quantities  of  sucrose  were  titrated  against  10  c.c.  of 
Fehling's  solution,  the  difference  between  the  real  and 
apparent  invert  sugar-contents  thus  being  determined. 
The  influence  <>f  sucrose  was  found  to  be  negligible,  pro- 
vided that  its  amount  does  not  exceed  25 — 30  per  cent. 
of  the  total  sugars  ;  if  present  in  greater  amount,  how- 
ever, a  correction  must  be  applied.     The  following  table 
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of  corrections  applies  to  solutions  containing 0*2  per  cent, 
of  invert  sugar: —  t 


Gum   arabic ;   Imports  of into  the  United  Kingdom 

from,  France.     Bull.  Imp.  Inst.,  1908,  6,  47.     [T.R.] 


Amount  to  be 

Amount  to  be 

Percentage    of 

deducted  from 

Percentage  of 

deducted  from 

morose  In  the 

percentage   of 

sucrose  in  the 

percentage   of 

sucrose-invert 

invert   sugar 

sucrose-invert 

invert  sugar 

sugar  mixture. 

determined  by 

sugar  mixture. 

determined  by- 

direct  titration. 
0-20 

direct  titration. 

93:8 

024 

BO  tn  BO 

040 

96- 1 

015 

StV2 

030 

97'2 

024 

98*a 

030 

98-0 

0-23 

wi 

O'SO 

990 

014 

90-9 

0-33 

992 

0-12 

H ;. 

0*26 

993 

010 

To  France. 

To  the  United 
Kingdom. 

Total. 

Year. 

Quantity      Value 

Quantity 

Value 

Quantity 

Value 

in  cwts.        in  £. 

in  cwts. 

in  £. 

in  cwts. 

in  £. 

1 
96,800    1  188,860 

_ 

96,800 

188,860 

1898 

101,040    I  169,140 

2,160 

5,806 

106,440 

178,650 

1899 

82,980      140,876 

— 

— 

82,980 

140,876 

1900 

49,000        92,682 

180 

385 

49,360 

93,440 

1H01 

62,980      116,438 

- — 

— 

62,980 

116,438 

1902 

61,740        65,880 

— 

— 

61,740 

65,880 

1903 

42  526    |     39,173 

242 

197 

43,261 

39,871 

1904 

45,306        43,496 

1,313 

1,314 

46,652 

44,835 

1905 

49,482        50,776 

49,482 

50,776 

Quantity 

i  Average  price 

Year. 

in  cwts. 

Value  in*  £. 

per  cwt. 

1897  

7,000 

18,844 

£ 
2-69 

1898   

11,140 

30,915 

2-77 

1899   

16,990 

45,372 

2-67 

1900 

15,815 

43,899 

2-77 

1901    

10,754 

24,844 

2-31 

1902 

7,023 

14,750 

2-10 

1903   

10,774 

18,105 

1-68 

1904 

4,378 

7,441 

1-70 

1905   

7,360 

11,879 

1-61 

1906   

11,770 

20,096 

1'70 

— L.  E. 

Alkalinity  [of  raw  sugars]  ;  Electrochemical  determination 

of .     A.    E.    Lange.     Z.    Ver.    Deut.    Zuckerind., 

1908,  453—4(58. 

The  author  has  made  experiments  on  the  determination 
of  alkali  in  raw  sugar  by  two  electrochemical  methods. 
The  first  depends  on  the  fact  that  when  an  acid  or  alkaline 
solution  is  neutralised,  its  electric  conductivity  decreases 
to  a  minimum  at  the  neutral  point,  and  increases  again 
if  this  point  is  passed.  The  second  method  depends 
on  the  fact  that  the  E.M.F.  between  hydrogen  electrodes 
in  acid  solutions  of  different  ionic  concentrations,  which 
increases  of  course  when  alkali  is  added  to  the  weaker 
solution,  increases  most  rapidly  when  this  solution  is 
in  the  neighbourhood  of  the  neutral  point.  The  experi- 
ments showed,  however,  that  though  both  methods 
are  applicable  to  acid  or  alkaline  solutions  of  pure  sucrose, 
neither  can  be  used  in  the  case  of  raw  sugars  owing  to 
the  impurities  which  these  contain.  Comparative 
experiments  with  various  indicators  showed  that  phenol- 
ohthalein  gives  results  which  agree  most  closely  with 
those  obtained  by  the  electrical  methods,  and  the  author 
recommends  this  indicator  for  the  determination  of 
the   alkalinity  of  raw  sugar. — L.  E. 

Gums  ;    Uses,   properties,  and  production  of  .     Bull. 

Imp.  Inst.,  1908,  6,  29—00. 

For  the  determination  of  the  viscosity  of  a  gum,  which 
is  one  of  the  most  important  factors  in  determining 
the  quality,  the  method  adopted  at  the  Imperial  Institute 
consists  in  using  a  capillary  tube,  enlarged  at  one  part 
of  its  length  into  a  cylindrical  bulb,  along  a  definite 
length  of  which,  including  the  bulb,  a  measured  volume 
of  the  liquid  is  caused  to  flow  by  its  own  pressure,  the 
time  in  seconds  required  for  this  being  noted.  The 
results  of  the  chemical  examination  of  some  gums  from  the 
Sudan  and  from  Senegal  (from  species  of  Acacia,  chiefly 
Ariirin  Senegal),  from  Northern  Nigeria  (probably  mainly 
from  Acacia  Senegal),  and  from  India  are  given  in  a  series 
of  tables.— A.  S. 

Own  ;    Exports  of from    Senegal.      Bull.  Imp.  Inst., 

1908,  6,  45.     [T.R.] 


A  considerable  quantity  of  Senegal  gum  is  now  used 
in  Germany,  and  the  statement  has  been  made  that  much 
of  it  is  sold  as  Kordofan  gum  in  that  country. 

Gum  arabic  ;    Exports  of from  Northern  Nigeria. 

Bull.  Imp.  Inst.,  1908,  6,  48.     [T.R.] 


Quantity 

Average  price 

Year. 

in  cwts. 

Value  in  £. 

per  cwt. 

£   8.   d. 

1900   

1,821 

1,563 

0  17     4 

1901   

4,041 

3,448 

0  17     0 

1902   

4,000 

3,410 

0  17     0 

1905   

4,140 

3,728 

0  18     0 

1906   

6,080 

6,080 

10     0 

Gum  arabic ;    Imports  of from  Northern  Nigeria 

into  the  United  Kingdom.     Ibid. 


Quantity 

Average  price 

Year. 

in  cwts. 

Value  in  £. 

per  cwt. 

£    8.     1. 

1897   

166 

401 

2     8     3 

1898 

909 

1,818 

2     0     0 

1899   

55 

110 

2     0     0 

1900 

1,656 

3,312 

2     0     0 

1901   

2,416 

4,417 

1  16     6 

1902   

3,773 

7,502 

1  19     9 

1903   

2,833 

3,116 

12     0 

1904   

3,130 

2,992 

0  19     1 

1905   

4,041 

4,849 

1     4    e 

1906   

5,379 

5,913 

1     1   11 

Gum  arabic  ;    Imports  of into  the   United  Kingdom 

from  Morocco.     Bull.  Imp.  Inst.,  1908,  6,  49.     [T.R.] 


Quantity 

Average  price 

Year. 

in  cwts. 

Value  in  £. 

per  cwt. 

1899  

422 

833 

£ 
1-97 

1900 

402 

939 

2-33 

1901   

796 

2,025 

2-5 

1902 

637 

1,410 

2-21 

1903   

1,451 

3,666 

2-52 

1904   

1,201 

3,019 

2-51 

1905   

1,731 

3,861 

2-23 

1906   

2,073 

4,142 

1-99 

Gum  arabic  (Ghati  gum)  ;    Exports  of from  India. 

Bull.  Imp.  Inst.,  1908,  6,  55.     [T.R.] 

The   following   table    shows   the    quantities   and    values 
of  Indian  gum  arabic   (Ghati  gum)  exported  in  recent 

years. 


The  exports  in   1904  and  1905  arc  for  Senegal,   Upper 
Senegal  and  N'igeria. 


Quantity 

Value  in 

Value  in 

Average  price 

Year. 

in  cwts. 

rupees. 

£. 

per  cwt     / 

£   s.    d. 

1899-00    . 

46,254 

7,70,947 

51,396 

12     3 

1900-1    .. 

37,553 

6,99,883 

46,659 

1     4  10 

1901-2    .. 

55,941 

7,54,719 

50,315 

0   18     0 

1902-3    .  . 

38,019 

4,54,639 

30,309 

0  15  11 

1903-4    .. 

39,760 

5,02,486 

33,499 

0  16  10 

1904-5    .  . 

28,377 

4,34,604 

28,974 

10     5 

684 
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The  principal  markets  for  Ghati  gum  in  order  of  their 
importance  are  Germany,  the  United  Kingdom,  Belgium, 
and  France  ;  the  imports  into  the  last-mentioned  country 
have  risen  steadily  from  2,322  cwts.  in  1900-1  to  4,279 
cwts.  in  1902-3. 

IV  at  lie  gum  ;    Imports  of into  the   United  Kingdom. 

Bull.  Imp.  Inst.,  1908,  6,  57.     [T.R.] 


Quantity 

Average  price 

Year. 

in  cwts. 

Value  in  £. 

per  cwt. 

£   s.    d. 

1897  

1,063 

1,667 

1  11     4 

2,150 

3,368 

1  11     4 

1899  

2,186 

2,593 

13     8 

1900 

1,192 

1,668 

1     7  11 

1901   

620 

815 

16     3 

248 

300 

14     2 

1903   

263 

379 

1     8  10 

1904   

91 

119 

16     2 

1905   

97 

112 

13     1 

Gum  tragacanth  ;    Exports  of from  Smyrna. 

Imp.  Inst.,  1908,  6,  68.     [T.R.]' 


Bull. 


Year. 


1901 
1902 
1903 
1904 


Cwt. 


1,660 
3,000 
2,600 
2,300 


Value  iu  £. 


4,046 
9,577 
6,237 
5,104 


Gum  ;    Exports  of from  Basra.     Bull.   Imp.    Inst., 

1908,  6,  59.     [T.R.] 


Year. 

Packages 
(about  2  cwts.  each). 

Value  in  £. 

1901  . 

1902  , 

5,593 
6,098 
6,537 
7,683 
7,679 

22,372 
24,392 

1903    . 

26,148 

1904    . 

30,732 

1905    . 

30,716 

Patents. 

Molasses  ;  Process  for  the  removal  of  potassium  compounds 

from ,   and  ■utilisation,  of  the  molasses  so  treated. 

L.  Riviere.  Fr.  Pat.  385,139,  Feb.  28,  1907. 
The  molasses  is  treated  with  the  vapours  of  hydrofluosilicic 
acid  produced  by  the  action  of  sulphuric  acid  on  fluorspar, 
or  alkali  fluosilicatcs,  in  the  presence  of  silica.  A  number 
of  vessels  are  employed  for  the  preparation  of  the  acid, 
so  that  some  may  be  in  operation  while  others  are  being 
re-charged.  The  precipitate,  consisting  of  potassium  or 
sodium  fhlosilicate,  formed  in  the  molasses,  is  removed 
and  may  be  used  for  the  production  of  a  further  supply 
of  hydrofluosilicic  acid  (see  this  J.,  1907,  936).  The 
molasses  ibus  treated,  or  the  Sugar  obtained  from  it, 
may    be    employed    for    the    production    of    alcohol,    for 

the  manufacture  of  molasses  feeding  cakes  (in  this  case, 

excess  of  hydrofluosilicic  acid  must  not  be  used),  and  other 
food    products.      The    alkali    sulphates    produced    in    the 

preparation  of  the  hydrofluosilicic  acid  are  converted 
into  carbonates,  and  ammonia,  glycerol,  etc..  may  be 
recovered  from  the  liquid  left  after  distilling  the  alcohol. 

— W.  P.  S. 

< in  his  of  certain  SapotacecB ;    Substance  produced  from 

the .     Tvi.  ]\i.  Dessau,  Merlon.     U.S.  Pat.  888,482, 

May  5,    1 90S. 

Nkr  Vr.  Pat.  3U7, 172  of  I '.Mir.;  this. I.,  1906,  1181.-    T.  V.  B. 
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/•; i  /,  n    .,iil  i/!  u.  I  purr  ;    Admit  of  tfu  ihilin  in  in  ill  on  . 

]■      ftesenscneek.     Biochem.     Zeits.,    1908,    9,    255— 

263. 
An  electric  current  of  0-042  ampere  at   110  volts  was 
p&BSBd,   between   platinum  electrodes,   through  a   ipiantitv 
of  Buchner'e  expressed  yeast  juice,  contained  in  a  IJ-tube, 


the  connecting  limb  of  which  had  been  replaced  by  a 
piece  of  .rubber  tubing  provided  with  a  screw-clamp. 
During  the  passage  of  the  current,  the  (J -tube  was 
surrounded  by  ice-water,  and  the  temperature  never  rose 
above  6°  C.  A  moderate  evolution  of  hydrogen  (at  the 
cathode)  and  oxygen  (at  the  anode)  was  observed,  the 
amount  of  gas  evolved  being  greater  at  the  negative 
than  at  the  positive  electrode.  Considerable  quantities 
of  proteid  substances  separated  in  the  coagulated  condition 
at  both  electrodes,  the  total  amount  thus  separated 
varying  from  3  to  5  grins,  per  100  c.c.  of  yeast  juice, 
according  to  the  duration  of  the  experiment ;  this  coagulated 
proteid  matter  possessed  no  fermenting  power.  In 
experiments  lasting  for  periods  ranging  from  1  to  3£ 
hours,  it  was  found  that  invariably  the  cathode  liquid 
showed  a  small  increase,  and  the  anode  liquid  a  small 
decrease,  of  fermenting  power.  This  may  be  due  to 
the  electrolytic  dissociation  of  salts  contained  in  the 
yeast  juice,  which  would  result  in  an  increase  of  the 
concentration  of  basic  ions  at  the  cathode,  and  hence, 
as  Buchner  showed  in  1897,  an  increase  in  the  fermenting 
power  of  the  juice.  Attempts  to  obtain  more  pronounced 
effects  by  prolonging  the  electrolysis  to  6  hours  were  not 
successful,  both  the  cathode  liquid  and  the  anode  liquid 
showing  a  considerable  reduction  of  fermenting  power. 
Addition  of  disodium  phosphate  to  the  yeast  juice  before 
electrolysis  also  had  no  favourable  effect :  the  cathode 
liquid  showed  no  increase  of  fermenting  power,  whilst 
the  [anode  liquid  showed  a  considerable  decrease. 
Experiments  with  boiled  yeast  juice  (see  Harden  and 
Young,  this  J.,  1906,  490,  1111)  showed  that  on  subjecting 
this  to  electrolysis,  its  fermenting  power  Was  considerably 
diminished,  both  in  the  cathode  and  anode  portions. 
The  cathode  portion  of  the  electrolysed  boiled  juice, 
when  added  to  expressed  yeast  juice,  however,  caused 
a  greater  increase  of  fermenting  power  than  did  an  addition 
of  the  anode  portion.  Portions  of  boiled  yeast  juice 
were  also  precipitated  by  colloidal  solutions  of  opposite 
electrical  charges,  viz.,  ferric  hydroxide  and  antimony 
trisulphide  solutions  respectively.  The  former  produced 
considerable  quantities  of  a  flocculent  precipitate,  but 
the  latter  precipitated  only  traces  of  a  fine  reddish  powder. 
In  both  cases  the  treated  juice  caused  a  smaller  increase 
of  the  fermenting  power  of  expressed  yeast  juice  than 
did  untreated  boiled  juice;  the  difference  was  "smaller 
in  the  case  of  the  juice  which  had  been  treated  with 
antimony  sulphide. — A.  S. 

Diastase  preparations  ;    Method  for  the  routine,  ruination 

of .     W.  A.  Johnson.     J.  Amer.  Chem.  Soc,  1908, 

30,  798—805. 
A  standard  starch  paste  is  prepared  from  potato  starch 
which  has  been  purified  by  washing  with  water,  ami  dried 
firstly  for  three  hours  in  a  current  of  air.  and  subsequently 
for  four  hours  at  N0°  ('.,  so  as  to  contain  90  per  cent,  of 
anhydrous  starch.  22-22  <^rins.  of  this  starch  (=  20  grins. 
of  anhydrous  starch)  are  mixed  with  KM)  c.c.  of  cold 
water,  and  the  mixture  poured  into  800  c.c.  of  boiling 
water,  boiled  for  lo  minutes,  and  made  up  to  KMK)  gnus. 

Ill   each    test    50  grms.    of    the    paste   are    used    iu   250    c.c. 

Hawks  clamped  in  a  water-bath  kept  at  in  ('.,  and 
10  minutes  is  fixed  as  the  time  of  action.  In  the  case  of 
liquid  malt  extracts,  about  III  cc.  diluted  to  1(10  cc  arc 
used,  whilst  200  to  500  rugrrus.  of  dry  preparations  in 
ion  cc.  of  water  are  usually  suitable  quantities.     Definite 

quantities  of  these  dilute  liquids  (say  I  c.c.  to  (i  c.c) 
are  added  to  the  llasks  containing  the  starch  paste,  and 
alter  about    S  minules,  a   lew   drops  are  tested   with   iodine 

solution   (2  grms.  of   iodine  and    I   grms.   of  potassium 

iodide    in    250   cc).      The    test     is    repeated    with     KM)   cc 

of  starch  paste  iu  the  different  flasks,  just  as  in  Lintner'fl 
method  of  determining  diastatio  activity,  new  limits 
being  found  between  which  the  real  value  must  lie,  and 
in  every  case  the  disappearance  of  all  colour  is  tak  I 
the  end  point.  Iii  expressing  the  results  in  stand- 
Converting    power,   allowance  should    be   made  for  the  fact 

that  the  statements  oi  the  manufacturers  appear  to  be 
based    upon    results   obtained    with    commercial    starch, 

which  Contains  about  15  pel  Cent,  of  water.  A  table  is 
appended    of    the    results    L'i\cn     l>\    commercial     samples. 

I      A.  M. 
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Brewing    waters;    Influence  of ■    on    extract.      E. 

Molding.     Z.  gee.   Brauw.,   19ns,  31.  190—192,  197— 
90S. 

Tkk  author  has  determined  the  influence  exerted  on  the 

extract  of  a  malt  by  varying  proportions  of  a  number  of 

different  salts  atul  acids  in  solution  in  the  water  employed. 
The  principal  salts  occurring  in  brewing  waters  are 
classified  as  :  (1).  alkaline  salts,  sueh  as  sodium  carbonate, 
sixlium  bicarbonate,  magnesium  carbonate,  calcium 
carbonate,  etc.  :  and  (2),  neutral  salts,  such  as  calcium 
and  magnesium  sulphates,  sodium  chloride,  etc.  The 
extract  of  a  malt  is  diminished  by  alkaline  salts  to  an 
extent  increasing  with  the  concentration  of  the  salt  and 
with  its  alkalinity.  A  gradual  increase  in  the  extract  is 
observed  with  neutral  salt  solutions  of  increasing  con- 
centration, but  sueh  increase  is  only  apparent  and  is  due 
to  the  increased  speeitie  gravity  of  the  mashing  liquor 
employed  :  the  amount  of  extract  going  into  solution  is 
not  increased.  Acids,  sueh  as  lactic  and  sulphuric  acids, 
and  acid  silts,  such  as  potassium  bisulphate,  acid  phos- 
phates, etc..  produce  a  real  increase  in  the  amount  of 
extract  dissolved  ;  with  lactic  acid,  the  extract  seems 
to  reach  a  maximum  when  the  solution  contains  about 
0-8  grin,  of  the  acid  per  litre.  The  colour,  saccharification, 
running-off.  brilliancy,  and  stability  are  generally 
influenced  unfavourably  by  alkaline  salts  but  not  by 
neutral  or  acid  salts  or  acids.  The  apparently  higher 
extracts  obtained  by  Eckardt's  process  are  explained 
by  the  higher  salt-content  of  the  water. — T.  H.  P. 

Butyric  ucid  fermentation.     E.   Buchner  and  J.  Meisen- 
heimer.  Ber.,  19U8,  41,  1410—1419. 

The  authors  have  fermented  glycerin  and  dextrose  in 
presence  of  inorganic  nutrient  salts  and  calcium  car- 
bonate with  B.  butylicus.  In  both  instances  qualitatively 
the  same  products  were  obtained,  viz.,  normal  butyl 
alcohol,  ethyl  alcohol,  normal  butyric,  acetic,  formic 
and  lactic  acids,  carbon  dioxide,  and  hydrogen.  The 
quantitative    relationships    of  these    were   as   follows : — 


1'iini/jiii    wax    in    the      brewery;     Employment   of . 

Wengiein.  Z.  ges.  Brauw.,  1908,  31,  209—211. 
t '.  Hknkick  recommends  the  use  of  paraffin  wax  for 
coating  the  interior  of  fermenting  vats,  storago  and 
transport  casks,  etc.,  in  preference  to  pitch  or  varnish, 
on  the  grounds  that  it  is  more  durable,  more  easily  and 
cheaply  applied,  and  that  it  impregnates  the  wood  moro 
thoroughly.  Moreover,  paraffin  wax  is  noi;  affected  by 
contact  with  strong  disinfectants.  Cemert  vats  as  well 
as  wooden  ones,  buckets  and  other  wood  utensils,  bungs, 
and  corks,  should  also  be  treated  with  wax.  The  wax 
employed  should  be  quite  white,  odourless,  tasteless, 
and  free  from  acid,  and  shoulu  jive  io  coloration  on 
heating  with  sulphuric  acid  and  water ;  its  melting 
point  should  be  above  60°  C.  (the  higher,  the  better), 
and  in  the  process  of  impregnation,  it  should  not  be  heated 
beyond  about  160°  C,  or  at  most,  180°  C— L.  E. 

Alcohol  [denatured] ;  Action  of on  metals.     Boulanger. 

2nd   Congress   on   utilisation   of   denatured   spirit.     Z. 

Spiritusind.,  1908,  31,  225. 
In  the  cold,  neither  the  alcohol,  the  denaturing  agent, 
nor  the  carburising  agent  have  any  action  on  the  metals 
used  in  the  construction  of  automobiles.  Isolated  cases 
in  which  an  attack  on  phosphor-bronze  has  been  recorded 
are  explained  by  the  high  ester  contents  (ethyl  and  amyl 
acetates)  of  the  spirit  used.  At  high  temperatures  the 
conditions  are  sotnewhat  different.  In  a  few  cases  the 
clogging  of  the  admission  valve  by  a  tarry  deposit  has 
been  observed  ;  sometimes  this  tar  decomposes  at  higher 
temperatures  leaving  a  brown  dusty  residue.  With  good 
vaporisation  this  trouble  is  not  observed.  The  catalytic 
decomposition  of  the  alcohol  vapour  by  contact  with  the 
hot  metal  surfaces,  with  the  formation  of  acid  products, 
as  observed  by  Trillat,  can  scarcely  happen  in  the  motor, 
because  the  lubrication  of  the  cylinder  prevents  the 
direct  contact  of  alcohol  vapour  with  metal ;  consequently 
aldehyde  and  acetic  acid  are  only  formed  in  quite  insigni- 
ficant quantities.  In  order  to  prevent  damage  by  the 
acid  condensation  water,  the  cylinder  should  be  greased 


% 

w-Butyl 
alcohol. 

Ethyl 
alcohol. 

Carbon 
dioxide. 

Hydrogen. 

Formic 
acid. 

n-Butyric 
acid. 

Acetic 
acid. 

Lactic 
acid. 

19-fl 

0-7 

10-4 
2-8 

42-1 

48-1 

1-1) 
1-0 

4-0 
3-4 

0-7 
20-0 

1-0 
7-5 

3-4 

10-0 

After  allowing  for  the  carbon  dioxide  liberated  by  the 
action  of  the  acids  on  calcium  carbonate,  and  calculating 
on  the  basis  of  the  carbon  content,  the  fermentation  pro- 
ducts isolated  correspond  in  the  case  of  glycerin  to  83  per 
cent.,  and  in  that  of  dextrose  to  85  per  cent,  of  the  fer- 
mented material.  In  both  cases  whether  from  the  3-carbon 
chain  glycerin  or  the  b-carbon  chain  dextrose,  a  4-carbon 
chain  compound  is  the  chief  product.  That  this  is  an 
alcohol  in  the  case  of  glycerin  and  an  acid  in  that  of 
dextrose  must  be  attributed  to  the  higher  percentage  of 
hydrogen  in  tin-  former.  It  is  considered  thai,  in  both  cases 
lactic  acid  is  the  first  product:  this  is  converted  into  acetic 
aldehyde  and  formic  acid,  and  the  aldehyde  condenses  to 
aldol.  Tills  aldol  either  undergoes  rearrangement  to  butyric 
acid  or  loses  water  forming  crotonic  aldehyde,  which, 
on  reduction,  yields  butyric  aldehyde  or  normal  butyl 
alcohol.  The  ethyl  alcohol  is  formed  in  the  same  way 
as  during  yeast  fermentation.  This  theory  has  the 
following  advantages.  The  decomposition  of  glycerin 
and  of  dextrose  are  attributed  1<>  the  same  mechanism, 
namely  the  fermentation  of  lactic  acid,  the  formation  of 
which  from  glycerin  is  not  improbable.  It  also  explains 
the  varying  relative  proportions  of  lactic  and  butyric' 
acids  formed  in  different  fermentations  as  noted  by  former 

observers.  Formic  acid  is  a  direct  product  of  the  fer- 
mentation:   on  furth<  r  action,   it    forms  carbon  dioxide 

and  hydrogen,  which  latter  reduces  acetaldehyde  to  ethyl 
alcohoL  it  is  suggested  that  an  extension  of  the  aldol 
condensation  will  give  rise  to  the  formation  of  such  fats 
as  palmitic  and  stearic  acids  from  sugar.  The  paper 
contains  full  details  as  to  the  experimental  methods  of 
analysis  adopted. — E.  F.  A. 


after  the   motor  has    been   in   use.     No   other   injurious 
substances  are  present,  either  in  the  spirit  or  in  the  car- 
burising agent. — J.  F.  B. 
Spirit ;    Cod    of   denatured — m    France.     Blondel.     2nd 

Congress     on     utilisation     of     denatured     spirit.     Z. 

Spiritusind.,  1908,  31,  225—220. 
A  history  of  the  laws  governing  the  denaturation  of 
Spirit,  dating  from  1814,  is  given.  In  the  following 
table  the  cost  of  denatured  spirit,  according  to  the  niodi- 
fications  introduced  in  1902,  is  shown  for  various  prices 
of  raw  spirit. 


Francs.     Francs.     Francs. 


Francs. 


Cost  of  raw  spirit — 
100  litres  of  90°  alcohol 
10  litres  of  wood  spirit, 

90° 

0-5  litre  of  benzene  . . . 

Analysis  tax  of  0-8  fr.  per 
100°  alcohol    

Manufacturing  tax  of  1-00 
fr.  per  100°  alcohol  . . . 

Statistical  charge  of  0-25  fr. 
per  100°  alcohol 

Cost  (if  110-5  litres  of  de- 
natured spirit .' 

I)'  duct  rebate  of  9  if.  per 
100''  alcohol    

Net  cost  of  110-5  litres  of 
spirit 

100    litres    of    denatured 
spirits  cost 


30-0 

35*0 

40-0 

8-5 
(H.-> 

8-5 
0-15 

8-5 
0-15 

H-72 

0-72 

0-72 

1-50 

1-50 

1-50 

0-23 

0-23 

0-23 

41-10 

40-10 

51-10 

8-10 

8-10 

G-10 

33-0 

38-0 

43-0 

29-864 

34-389 

38-913 

45-0 

8-5 
0-15 

0-72 

1-50 

0-23 
56-10 

8-10 
48-0 
43-4381 
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Spirit  ;  Formation  of  by-products  in  the  combustion  of . 

M.  Altmayer.    2nd  Congress  on  utilisation  of  denatured 
spirit.    Z.  Spiritusind.,  1908,  31,  225. 

When  vapours  of  alcohol  are  passed  through  a  red-hot 
porcelain  tube  there  are  produced,  in  addition  to  carbon, 
aldehyde,  naphthalene,  benzene,  phenol,  carbon  dioxide, 
acetic  acid,  hydrogen,  methane,  formaldehyde,  ethylene, 
and  water.  A  mixture  of  alcohol  vapour  and  oxygen 
forms,  in  presence  of  platinum  or  other  metals,  water, 
carbon  dioxids,  and  acetal,  in  consequence  of  incomplete 
combustion.  The  action  is  more  intense  the  smaller  the 
particles  of  the  met.  1.  Trillat  has  observed  that  the 
nature  of  the  metal  surfaces  has  a  considerable  influence 
on  the  formation  of  the  by-products  and  their  proportions. 
The  presence  of  small  quantities  of  water  vapour  depresses 
the  ignition  temperature  of  the  mixture  of  alcohol  and 
air,  and  thus  influences  the  course  of  the  oxidation  and 
the  proportions  of  aldehyde  and  acetic  acid  produced. 
Besides  the  various  factors  which  influence  the  combustion 
of  spirit  in  motors,  such  as  the  temperature  of  the  mixture, 
the  proportion  of  water  vapour,  and  the  pressure  at  the 
moment  of  explosion,  the  nature  of  the  vaporiser  also 
influences  the  composition  and  proportions  of  the  by- 
products. Badly  constructed  vaporisers  cause  a  large 
formation  of  by-products.  Sorel  has  also  stated  that 
when  alcohol  is  used  alone  in  a  motor,  soot,  aldehyde, 
and  acids  are  produced  owing  to  imperfect  combustion. 
The  production  of  these  substances,  which  may  cause 
corrosion  of  the  motor,  is  to  be  attributed  far  more  to 
a  bad  vaporisation  than  to  the  spirit  itself.  The  production 
of  aldehyde  is  said  to  neutralise  the  evil  odours  due  to 
the  combustion  of  the  benzene  by  reason  of  its  thiophene 
constituents.  With  good  vaporisation  and  combustion, 
the  use  of  alcohol  produces  nothing  which  can  injure 
the  motor. — J.  F.  B. 

Denatured   alcohol ;    Industrial   consumption   of in 

France.      2nd    Congress    on    utilisation    of    denatured 
spirit.     Z.  Spiritusind.,  1908,  31,  325. 

The  total  consumption  of  denatured  spirit  in  France 
during  1906  amounted  to  545,467  hectolitres,  of  which 
374,506  hi.  were  used  for  heating  and  lighting,  and 
170,961  hi.  for  industrial  purposes.  For  industrial  alcohol, 
other  denaturing  agents  may  be  used  than  those 
prescribed  for  burning  purposes.  In  certain  cases  the 
addition  of  15  litres  of  wood  spirit  to  100  litres  of  90  per 
cent,  alcohol  is  allowed.  In  other  cases,  where  methyl 
alcohol  might  be  objectionable,  special  denaturing  agents 
are  used,  e.g.,  the  substance  which  it  is  intended  to  manu- 
facture, or  one  of  the  raw  materials  used  in  such  manu- 
facture. The  following  list  shows  the  number  of 
litres  of  alcohol  necessary  for  the  manufacture  of 
1  kilo,  of  the  various  products :— Ether,  1*25  litres ; 
antipyrine,  2-64  litres  ;  mercury  fulminate,  7-20  litres  ; 
caffeine,  15  litres  ;  coumarin.  6  litres  ;  chloral,  1-22  litres  ; 
calcium  glycerophosphate,  7  litres.  The  consumption 
of  alcohol  in  the  collodion  and  artificial  silk  industry 
is  very  large.  A  single  factory  consumes  ether  and 
alcohol  equivalent  to  [6,000  hi.  of  alcohol  per  annum 
for  artificial  silk  and  1200  hi.  lor  collodion.  Denatured 
alcohol  has  been  recommended  for  sterilising  surgical 
instruments,  but  a  suitable  denaturing  agenl  has  not  been 
found.— J.  F.  B. 

Patents. 

Grain    and    amylaceous     materials  ;     Treatment    of 

previous  to  saccharify 'cation.     A.  Boidin,  Seclin,  France. 
Bug.  Pat.  1 9,033,  Sept.  2,  1907. 

Chain,  su<h  as  crushed  maize,  is  boiled  with  water 
during  JO — 10  minutes  at  a  gradually  increasing  pressure 
up   to  4    kilos,   pel   Sq.  cm.     This    pressure   is   maintained 

for  5 — 20  minutes,  so  that  the  grain  is  thoroughly  softened. 
The  material  is  then  discharged  into  another  vessel 
in  such  a  way  that,  in  its  passage  through  suitable 
discharging  arrangements,  it  is  allowed  lo  expand  sud- 
denly, whereby  the  enclosed  steam  causes  disintegration. 
It  is  necessary  that  the  fall  of  pressure  should  be  sufficient 
to  cause  the  grain  to  burst  ;  in  most  cases  a  fall  of  2  kilos. 
per  sq.  em.  is  sufficient.  Alter  the  grain  has  burst,  th< 
disaggregated    mass    is    subjected    to    a    second    cooking 


process,  e.g.,  at  a  pressure  of  3 — 4  kilos,  per  sq.  cm. 
which  is  maintained  for  5 — 30  minutes,  to  complete 
the  hydration  of  the  starch.  The  product  is  then  capable 
of  uniform  saccharification  by  malt,  no  starchy  particles 
remaining  in  the  grains  and  the  residue  being  readily 
removable  by  means  of  a  lilter- press.—  J.  F.  B. 

Sugar;     Manufacture    of    ■ from    starch    substances. 

M.  HofT,  Zloczow,  Austria.  Fng.  Pat.  214,  Jan.  3.  1908. 
See  Ger.   Pat.    197,468  of   1907;    following.  — T.  F.  B. 

Starchy  substances  ;    Saccharification  of .     B.   Hoif, 

G.  II.  Zschiesche,  and  K.  P.  Schurer.  Ger.  Pat.  197,468, 
Dec.  28,  1906. 
It  has  been  found  that  Oidium  Metis  in  presence  of  the 
smallest  quantity  of  a  saccharifying  enzyme,  such  as 
malt  diastase,  converts  starch  rapidly  and  completely 
into  dextrose.  Potato  pulp  is  boiled  with  a  small  quantity 
of  water  to  form  a  stiff  paste,  cooled  to  30°  C,  and  infected 
with  a  pure  culture  of  Oidium  lactis.  The  whole  is  carefully 
mixed  and  exposed  in  thin  layers  at  a  temperature  of 
30°— 35°  C,  for  12— IS  hours,  for  the  development  of 
the  fungus.  The  preparation  is  then,  when  mixed  with 
malt  or  malt  diastase,  suitable  for  saccharifying  potato 
pulp  or  other  starchy  materials  for  the  preparation  of 
distillery  wash,  starch  syrup,  or  starch  sugar.  It  is 
stated  that  by  this  method  dextrose  alone,  with  no 
appreciable  quantities  of  dextrin  and  maltose  are  pro- 
duced from  the  starch. — A.  S. 

Maize  and  ground  cereals  for  the  manufacture  of  alcohol ; 

Process  and  apparatus  for  cooking  - at  a  low  average 

pressure  in  a  battery  of  boilers,  in  combination  with 
sets  of  apparatus  for  saccharifying  and  cooling  the  wort. 
F.  Pampe.  Fr.  Pat.  385,266,'  Nov.  29,  1907. 
The  apparatus  consists  of  a  battery  of  boilers,  four  or 
six  in  number,  in  connection  with  two  or  three  saccharifying 
and  cooling  vessels ;  the  boilers  and  other  parts  of  the 
plant  are  put  into  and  out  of  operation  successively, 
so  that  in  each  separate  boiler  there  exists  alternately 
a  low  and  a  high  pressure ;  the  contents  of  the  various 
parts  can  also  be  mixed,  saccharified,  cooled,  and  emptied 
without  interrupting  the  working  of  the  whole  plant. 
An  arrangement  is  provided  at  the  upper  part  of  the 
boilers  by  which  definite  quantities  of  the  flour  are 
weighed  out  automatically  and  mixed  with  measured 
quantities  of  hoi  water  ;  the  flour  is  delivered  in  the 
form  of  a  fine  jet  on  to  a  conical  surface  which  a'so 
receives  the  fine  jets  of  water.  Means  are  provided  for 
preventing  the  steam  from  carrying  over  particles  of 
liquid  from  one  boiler  to  the  next. — W.  P.  S. 

Acetifiers ;    Device   for   the   automatic   charging  of 

with  wort  and  return-vinegar,  alternately.     H.   Poppas- 

Ger.  Pat.  193,493,  March  6,  1907. 

A  suitable  arrangement  of  VVonlfTe's  bottles  and  siphoa 

devices    is    described,     whereby,    alternately,    wort    and 

return-vinegar  are  automatically  fed  into   the  acetifiefS. 

—A.  S. 

Alcohol  ;    Process  of  oxidising,  esterifying,  and  purifying 

,  specially  applicable  l<>  Hie  ageing  of  brandy  and 

I'n  purification  of  spirits.  P.  L.  Mouquct.  Fr.  Pat. 
385,13b,  Feb.  28,  1907. 
Tin:  alcoholic  liquid  is  placed  in  a  vacuum  pan,  a  definite 
quantity  of  a  mineral  or  organic  acid  and  an  oxidising 
agent,  such  as  potasjium  permanganate,  pota^siiua 
chlorate,  etc,  is  added,  and  the  air  is  exhausted  from 
the  pan.  The  contents  of  the  pan  arc  then  heated  and 
distilled.    The  oxidising  agent  added  causes  the  forma;  ion 

of  a  certain  amounl  oi  aldehyde,  acetio  acid,  acetals,  and 

estei's,  and  I  hese  dislil  over  with  the  alcohol.  If  pure 
alcohol  alone   be  desired,  the  alcoholic  \ a  pours  are  passed 

through  wood  charcoal   before  being  condensed.      \- I 

I  kilos,  of  charcoal  arc  employed  tor  every  hectolitre 
of   alcohol.  -W.  P.  B. 

Tanning  math  re,  alcohol,  an-/  cellulose  from   wood.     1'V. 

I 'at.    :;s.VJ79.       Are    ,\  I  \  . 


Potassium    bi  tart  rate    from    grape     marcs. 
385,031.     s,,   \\. 


iv      Pat. 
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XVIII.— FOODS  ;  SANITATION  ;  WATER 
PURIFICATION,    &    DISINFECTANTS. 

{A.)— FOODS. 

Lamm  juice  :    Improvement  in  (he  preparation  of . 

B.  Stock.     Chem.-Zeit..    1908,  32,  470. 

Thk  improvement  consists  in  the  use  of  centrifugal 
machines  instead  of  presses.  The  peeled  fruit  is  crushed 
hot  ween  toothed  rollers  and  the  juiee  separated  in  a 
centrifugal  machine.  The  advantages  of  this  method. 
which  may  he  applied  generally  in  the  preparation  of 
other  fruit  juices,  consist  in  greater  yields  heing  obtained 
and  in  the  juice  being  clearer  and  free  from  the  bitter 
principles  of  the  pips. — W.  S. 

Smamet  [on  cooking  utensils,  etc,]  ;    Presence  of  antimony 
in .     B.  Bock.     See  VIII. 

SUroatn  ;    •Determination    of .     H.    D.    Richmond. 

See  XXIII. 

Patents. 

Ctnfet  r.rtract  :    Process  and  apparatus  for  the  manufacture 

of .    W.  Wislocki,    Warsaw,    Poland.     Eng.    Pat. 

28,418.  Dec.  24,  1907. 

The  eotfee  is  extracted  in  a  number  of  extraction  chambers 
which  are  placed  in  a  vessel  containing  water  at  a 
tem)>erature  of  70°  C.  The  chambers  are  preferably 
made  of  glazetl  earthenware  and  are  in  communication 
with  each  other.  Each  is  provided  with  a  perforated 
false  bottom  and  a  lid  through  which  pass  a  stirring 
apparatus  and  a  pipe  fitted  with  a  tap.  While  the 
apparatus  is  in  use,  all  the  chambers  with  the  exception 
of  one  are  in  action,  the  exception  being  the  chamber 
which  is  being  charged  with  fresh  coffee.  When  this 
chamber  has  been  re-charged,  it  is  placed  in  communi- 
cation with  the  extract  chamber  containing  the  most 
concentrated  extract.  The  extracts  are  forced  from 
one  chamber  to  the  next  by  admitting  compressed  air 
through  the  pipe  in  the  cover,  the  extract  being  driven 
through  the  j>erforated  bottom  and  thence  upwards 
through  a  pipe  into  the  next  chamber.  In  the  course  of 
the  process,  each  chamber  is  traversed  by  the  weaker 
extract  from  the  preceding  chamber,  and  finally  water 
passes  from  the  first  chamber  into  the  second,  whereupon 
the  first  chamber  is  removed  and  re-charged,  and  so 
on.  The  pipes  connecting  the  chambers  are  provided 
with  three-way  taps,  so  that  samples  of  the  extracts 
may  be  drawn  off  as  required. — W.  P.  S. 

Alimentary  product  [fremi  cereals];  Process  of  manufac- 
turing   an .     L.    A.    Morel.     Fr.    Pat.    385,328, 

Mar.  9,  1907. 

Barley,  or  other  cereal,  is  subjected  to  a  process  which 
decorticates  the  grains  and  removes  t lie  germs.  The 
whole  kernels  are  next  sterilised  and  placed  in  vessels 
from  which  the  air  is  exhausted,  and  the  vessels  are  then 
closed  hermetically. — W.  P.  S. 

Baking  powder.  J.  H.  Hooker  and  \V.  H.  Thew.  Fr. 
flat.  :?H."U:i4,  Nov.  12.  L907.  Under  Int.  Corn., 
Jan.   1,   1907. 

Eng.   Pat.  53  of  1907;   this  J.,  1908,  410.— T.  F.  B. 

Milk  and   similiar   liquids  ,■     Process  and  apparatus  for 

desiccating by    means    of    heated    drums.     J.    M. 

l.Hhler-Saliter.     Fr.    Pat.    385,166,    Dec.    18,    1907. 

The  milk  is  delivered  in  the  form  of  a  thin  layer  on  to 
the  surface  of  a  rotating  drum  which  is  heated  internally. 
The  milk  may  be  supplied  from  a  vessel  in  which  it  has 
been  previously  heated  under  reduced  pressure.  The 
drum  is  surrounded  by  a  fixed  cover,  and  a  current  of  air 


is  circulated  in  the  space  between  the.  drum  and  the 
cover,  so  as  to  aid  the  drying  of  the  milk.  The  dried  milk 
is   removed  from  the  drum   by  a  scraper. — W.  P.  S. 

(/>'.)— SANITATION;  WATER  PURIFICATION. 

Patent. 

Water ;    Treatment  of for  domestic  and  industrial 

purposes.  J.  D.  Riedel,  A.-G.  Ger.  Pat.  197,111, 
Oct.  26,  1906. 
'The  water  ;s  filtered  through  hydrated  aluminate- 
silicates,  whereby  injurious  bases  such  as  ferrous  oxide, 
manganous  oxide,  lime,  magnesia,  etc.,  are  displaced 
by  bases  which  have  no  harmful  effects.  For  example, 
by  filtering  a  water  containing  ferrous  and  manganous 
salts  through  calcium  aluminate-silicate,  the  iron  and 
manganese  are  replaced  by  an  equivalent  quantity  of 
calcium.  The  calcium  aluminate-silicate  can  be  regener- 
ated by  washing  the  spent  filtering  material  with  calcium 
chloride  solution.  For  the  preparation  of  soft  water 
for  domestic  and  industrial  purposes,  filtration  through 
"sodium  aluminate-silicate"  is  effective,  calcium  and 
magnesium  being  replaced  by  an  equivalent  quantity 
of  sodium. — A.  S. 

(C. )— DISINFECTANTS. 

Patents. 

Sheep  dips,  disinfectants,  etc.  ;    Manufacture  of  cleansing 

fluids  for  use  as .     W.  G.  Little,  East  Grinstead, 

and  H.  Morris,  Doncaster.  Eng.  Pat.  26,608,  Dec. 
2,  1907. 
Eighty  parts  by  weight  of  coal  tar  creosote  are  mixed 
with  20  parts  of  sulphonated  castor  oil,  2  parts  of  sodium 
hydroxide  solution  (20°  T.)  are  added,  and  the  whole 
is  stirred  and  warmed  until  a  transparent  liquid  is 
obtained.— W.  P.  S. 

Resinates,  compound  ;   Application  of as  insecticides. 

F.  Schirmer.  Fr.  Pat.  385,062,  Feb.  25,  1907. 
Compound  resinates,  such  as  sodium-calcium  resinate, 
sodium-copper  resinate,  and  mixtures  of  the  same  with 
alkali  resinates,  are  employed  in  the  dry  state,  or  dissolved 
or  suspended  in  water  and  other  solvents,  as  insecticides 
for  use  on  vines,  trees,  etc. — W.  P.  S. 

Disinfection  by  means  of  volatile  disinfectants  in  a  closed 
apparatus.  F.  H.  E.  Lehmann,  First  addition,  dated 
Dec.  11,  1907,  to  Fr.  Pat.  363,362,  Feb.  17,  1906. 

After  disinfection  of  the  substance  in  a  closed  apparatus, 
the  vacuum  is  restored  in  the  vessel,  and  the  sterile 
material  freed  from  fat  by  extraction  with  volatile  solvents. 
The  recovery  of  the  last  traces  of  solvent  from  the  sub- 
stance is  effected  by  means  of  a  current  of  air  or  gas 
from  the  gasometer,  so  that  the  vapours  of  the  solvent 
never  come  in  contact  with  the  atmosphere.  The  vapours 
of  the  solvent  may  be  made  to  serve  as  a  carrier  of  the 
disinfectant. — C.  A.  M. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Sulphite  cellulose  bleaches;  Contribution  to  the  chemistry 

of .     C.   F.   Cross  and    E.  .1.    Bevan.     Chem.-Zeit., 

1 90S,  32,  489. 

Schwai.be  (this  J.,  1908,  24:?)  discusses  the  results  of 
an  investigation  by  the  authors  on  hypochlorite  bleaches 
(this  .J.,  1890,  450).  The  authors  held  to  their  original 
statement  that  chlorination  takes  place  with  varying 
intensity  in  the  non-cellulose  part  of  the  fibre,  according 
to  its  constitution  and  to  the  general  hydrolysing 
tendencies  of  the  reagents  on  those  parts.  If  the  reaction 
is  however  allowed  to  proceed  beyond  a  certain  limit, 
hydrolysis  and  oxidation,  with  a  subsequent  chlorination 
of  the  cellulose  molecule,  takes  place.  These  results 
have  been  recently  confirmed  in  the  researches  on  the 
chloramiue  reaction  of  the  proteins  (Cross,  Bevan,  and 

e  3 
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Briggs,  this  J.,  1908,  260).  The  amino  compounds 
contained  in  crude  fibres  used  in  the  manufacture  of 
textiles  and  paper  and  which  are  also  contained  in  wood- 
pulp  and  in  larger  quantities  in  esparto,  react  with 
hypochlorites  to  give  chloramines,  playing  therefore 
an  important  part  in  flax  bleaching. — W.  S. 

Rosin  size   precipitates ;   Action   of  moist   heat   on . 

P.     Klemm.     Wochenbl.     fur     Papierfab.,     1908,     39, 

1369—1372. 
It  is  well  known  that  papers  which  are  sized  with  rosin 
in  the  engine  are  not  fully  resistant  to  ink  if  they  be 
dried  at  too  low  or  too  high  a  temperature.  According 
to  the  author's  experiments,  the  critical  temperature 
for  good  sizing,  other  conditions  being  favourable,  is 
about  80°  C.  But  it  is  not  sufficient  merely  to  attain 
this  temperature  at  any  point  in  the  drying  of  the  paper ; 
it  is  essential  that  a  temperature  of  80°  C.  be  reached  in 
all  parts  of  the  sheet  whilst  the  latter  still  contains  a 
considerable  proportion  of  moisture.  The  reason  for 
this  is  that  rosin  softens  or  melts  in  the  presence  of  water 
at  a  much  lower  temperature  than  when  dry.  From 
his  observations  the  author  states  the  following  rule 
for  the  drying  of  sized  paper : — After  the  paper  has 
passed  over  the  first  drying  cylinder  (which  must  not 
be  too  hot  on  account  of  the  uneven  tensions  which 
would  thus  be  set  up),  the  temperature  throughout 
the  paper  must  be  raised  as  rapidly  as  possible  to  80°  C. 
before  much  of  the  moisture  has  been  evaporated.  After 
this  temperature  has  been  established,  any  further  increase 
of  temperature  as  the  paper  dries  will  be  likely  to  do 
harm,  and  the  temperature  of  the  cylinders  should 
gradually  decrease  towards  the  end  of  the  machine. 
The  above  points  may  be  illustrated  by  microscopical 
examination  of  deposits  of  moist  rosin-alum  precipitates 
when  spread  in  thin  layers  on  glass  slides.  If  the  layer 
on  the  slide  be  dried  at  a  low  temperature,  it  will  form 
an  opaque,  pulverulent  deposit  consisting  of  aggregates 
separated  by  innumerable  canals  of  bare  glass.  If 
however  the  moist  deposit  be  placed  for  a  short  time 
in  an  oven  previously  heated  to  80°  C,  and  allowed  to 
dry  at  that  temperature,  the  layer  dries  to  a  translucent 
varnish-like  film  which  can  only  be  removed  from  the 
glass  by  scratching.  Under  the  microscope  this  film 
is  seen  to  consist  of  minute  globules  of  rosin  cemented 
together,  forming  a  continuous  but  not  homogeneous 
structure.  On  the  other  hand  the  opaque,  pulverulent, 
previously  air-dried  deposit  is  practically  unaltered 
by  heating  at  80°  C.  If  a  pair  of  the  glass  slips,  carrying 
an  air-dried  and  a  moist  deposit  respectively,  be  placed 
in  an  oven  heated  to  110°C.  for  5  minutes,  the  opaque 
deposit  is  unaltered,  whilst  the  moist  deposit  dries  to  a 
translucent  film  as  in  the  previous  case.  But  under 
the  microscope  this  film,  which  has  been  formed  at  too 
high  a  temperature,  is  seen  to  be  covered  with  numerous 
fine  cracks  which  destroy  its  continuity.  If  the  slips 
be  left  in  the  oven  for  half  an  hour  at  I  H>"  ('.,  the  opaque 
layer  becomes  translucent  by  fusion  of  the  dry  rosin, 
but  does  not  become  continuous  ;  in  fact  the  canals 
between  the  aggregated  particles  become  wider.  The 
translucent  film,  by  the  prolonged  action  of  flu-  excessive 
heat,  becomes  much  darker  in  colour,  and  oily  globules 
of  a  decomposition  product  are  formed.  All  these 
phenomena  may  be  ohsrvved  on  a  Bingle  slide  by  drying 
the  moist  layer  over  a  micro-burner.  The  centre  is 
thus  over-heated,    the   outermost    portions  dry   at    a    low 

temperature   and    remain   opaque,    whilst   the   correctly 

dried  portion  forms  a  ring  between  the  two.       The  relative 

ink-hearing  qualities  of  these  three  zones  may  he  tested 

hy  drawing  a   line    with   a    pen    across   the   slide.       Lastly, 

the  author  points  out,  that   the  same  phenomena   may 
he  studied  in  the  paper  itself  by  employing  a  dyestuff, 

such   as  alkannin   or  Soudan   III,    which   stains    the   rosin 
hut,    not    the    fibres;    in    this    ease    thin     cross  seel  ions    of 

the  paper  afford  clearer  observations  than  the  flat  paper 
itself.-  .J.  K.  I',. 

I  'AT  B  NTS. 

Paper  \>»f\> ;  Method  <ntti  apparatus  for  testing  — — . 
L.  Si  hopper.  Leipzig,  Germany.  Eng.  Pat.  27,948, 
Dec    18,   1907. 


The  quality  and  condi- 
tion of  paper  pulp, 
whether  half-stuff  or 
beaten  pulp,  is  tested 
by  measuring  the 
volume  occupied  by  the 
fibres  when  the  water 
in  which  they  have 
been  suspended  is 
drained  off  under 
standard  conditions. 
The  apparatus,  illus- 
trated in  the  figure, 
consists  of  a  graduated 
glass  tube,  a,  closed 
at  one  end  by  a  remov- 
able cap,  i,  fitted  with 
an  air-cock,  h,  and  at 
the  other  end  by  a  cap, 
n,  which  can  be  made 
to  swing  clear  of  the 
tube  on  the  hinge,  m, 
by  pressing  the  trigger, 
p.  When  this  cap  is 
released,  it  exposes  a 
wire-cloth  surface,  k, 
which  then  forms  the 
bottom  of  the  tube, 
and  through  which  the 
water  can  drain  away, 
leaving  the  pulp  in  the 
form  of  a  moist  cake  on 
the  sieve.  The  tube,  a, 
is  mounted  on  a  stand 
on  a  rotatable  axis,  d, 
and  can  be  rocked  by 
means  of  a  crank  fitted 
d,  its  contents  thereby  being 
A  weighed  quantity  of  pulp, 
grms.  of  air-dry  substance,  is 
200  c.c,  and  the  mixture  is 
placed  in  the  tube.  The  two  caps  being  closed,  the 
tube  is  rocked  so  as  to  mix  the  fibres  uniformly  with 
the  water ;  the  apparatus  is  then  brought  into  a  vertical 
position,  the  air-cock  is  opened,  and  the  wire-sieve  bottom 
is  exposed.  After  the  water  has  drained  away,  the 
volume  of  the  cake  of  pulp  which  remains  on  the  sieve 
is  observed  on  the  graduations  of  the  tube. — J.  ¥.  B. 


Fibre  from  vegetable  tissues  ;  Use  of  hot  air  in  extracting 

■ .     M.    R.    Kennedy,    Dansville,    N.Y.,  Assignor   to 

The  National  Straw  Pulp  Co.,  New  York.     U.S.  Pat. 
885,851,  Apr.  28,  1908. 

The  straw  or  other  material  is  packed  in  a  closed  boiler 
which  is  connected  by  a  pipe  with  a  closed  reservoir 
containing  the  solution  required  for  the  process.  By 
forcing  hot  air  into  this  reservoir,  the  solution  is  forced 
through  the  pipe  and  discharged  on  to  the  material 
under  treatment.  An  arrangement  is  also  provided 
for  injecting  hot  air,  or  a  mixture  of  hot  air  and  steam 
into  the  boiler,  and  thus  maintaining  the  solution  at  the 
necessary  temperature,  without  materially  diluting 
the  solution  by  the  condensation  of  vapour.     I\  P.  C 


Paper;    Manufacture   <>/    variegated .       O.    Imray, 

Loudon.      From      Farhwerke     vorm.      iMeisfer.      Lin  ins. 

mid    Briining,    rloechsl   a/Main,  Germany.     Eng.    Pat, 

8492,  Mar.   is.   I '.it  17. 

Solutions  of  dyestuffsor  colouring  matters  are  sprayed 
from  suitable  nozzles  over  the  web  of  paper,  whilst  it  is 

on  tin-  wire  Led,  hut  alter  the  greater  portion  of  the 
water    has    heen    renio\eil.       A    lateral    to    and    fro    motion, 

transversely  to  the  direction  in  which  the  web  is  travelling, 
is  given  lo  Hie  nozzles,  so  thai  the  colour  solutions  may 
fall    irregularly   and    finely   distributed    upon    (he    paper 

weh.  anil,  heme  sucked  through  tie    pulp,  colour  it  through' 

out.  giving  a  mixed  or  mail. led  effect.     I-.  M. 


on    to    the    end     of 
thoroughly     mixed, 
corresponding    to    2 
diluted    with   water    to 
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Coloured    paper  :    Process    of    making    irregular/;/ . 

Farbworke   vonn.    Meistor.    Lucius,   unci    Briining.     Fr. 

Pit.  886,497,  Riuefa  IS.  1907. 
Ehn  Bog.  Pat.  6499  of  1907  ;  preceding:— T.  F.  B. 

Celluloid;    Manufacture    of    product*    or    compounds    re- 

tumbling  .     L.  Lederer,  Sulzbach,  Bavaria.     Eng. 

Tat.  9637,  April  84,  1907. 

See  Fr.  Tat.  377.010  of  1907  ;  this  J.,  1907,  1027.— T.  F.  B. 

Celluloid  residua  ;  Process  tor  utilising .     M.  Tortelli, 

Turin.   Italy.     Eng.   Pat.  9568,  April  24,   1907. 

Sn  Fr.  Pat.  373,273  of  1907  ;  this  J.,  1907,  776.— T.  F.  B. 

Cellulose  ;    Process  for  the  esterifkation  of by  fatty 

acids.     Soo.  Anon.  d'Ezplosifs  ct  de  Prod.  Chim.     Fr. 
Pat.  395,179,  Mar.  2,  1907.   J 

In  100  parts  of  a  mixture  of  equal  quantities  of  acetic 
anhydride  and  glacial  acetic  acid,  5  parts  of  anhydrous 
zino  chloride  are  added.  To  7  parts  of  this  mixture, 
1  part  of  dry  cellulose  or  hydroeellulose  is  added,  and  the 
whole  is  then  heated  to  a  temperature  not  higher  than 
70*  C.  until  the  mass  becomes  limpid  and  transparent. 
The  aeetylated  cellulose  is  then  precipitated  by  adding 
either  water  or  benzcae  to  the  solution.  Other  members 
of  the  fattv  acid  series  can  be  employed  instead  of  acetic 
acid.— P.  F.  C. 

Cellulose  ;   Manufacture  of  acelul  derivatives  of .     Soc. 

,    Anon.  d'Explosifs  et  de  Prod.  Chim.     Fr.  Pat.  3S5,1S0, 
Mar.  2,  1907. 

To  100  parts  of  a  mixture  of  equal  quantities  of  acetic 
anhydride  and  glacial  acetic  acid  are  added  5  parts  of  the 
solution  of  sulpho-acetic  acid  obtained  by  dissolving 
10  grms.  of  sulphuric  acid  (663  B.)  in  30  grms.  of  acetic 
anhydride  and  heating  the  solution  to  about  130°  C. 
To  10  parts  of  the  acetylating  mixture  thus  prepared, 
1  part  of  cellulose  or  hydroeellulose  is  added,  and  the 
whole  mass  is  heated  to  a  temperature  not  exceeding 
70°  C.  until  a  clear  solution  is  obtained.  The  acetyl- 
cellulose  is  then  separated  from  this  solution  by  the 
addition  of  water  or  some  such  liquid  as  benzene  in 
which  it  is  insoluble. — P.  F.  C. 

Tanning   matters,   alcohol,   and  cellulose   from   wood.     Fr. 
Pat.  385,279.     See.  XIV. 
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Coca  leaves  from  Perak.      Bull.  Tmp.  Inst.,  1908,  6,  86. 

The  specimen  consisted  of  brownish-green,  very  brittle 
leaves,  varying  iu  length  from  1  to  2  inches.  The  leaves 
resembled  those  of  Frythroxylon  Coca,  Lam.,  var. 
spruceanum,  as  cultivated  in  Java.  They  contained  : 
moisture  (loss  at  100°  C).  9  10  ;  ash,  6'9?> ;  and  total 
alkaloid,  0-64  per  cent.  They  were  valued  at  7J-8d. 
per  lb.  on  the  London  market  in  July,  1907. —  A.  S. 

Frangnlaemodin     and     aloe-emodin  ;      Trimethyl     ethers 

of -.     ().  A.  Oesterle  and  E.  Tiaza.     Arch.  Pharm., 

1908,  2*6,   112—116. 

The  behaviour  of  the  hydroxyanthraquinones  on 
methylation  allows  of  an  insight  being  gained  into  tin: 
|H)siticn  of  the  hydroxyl  groups  relative  to  the  carbon}'!. 
To  ascertain  whether  hydroxymethylanthraqiiinones 
exhibit  similar  differences  on  oxidation,  frangula-  and 
aloe-emodin,  both  of  which  have  the  constitution  of  a 
trihydroxymethylanthraquinone,  have  been  investigated. 
trimethyl  ether  of  frangnlaemodin,  prepared  by 
means  of  methyl  sulphate,  crystallises  in  bright  yellow 
needles,  m.p.  2253  C.  :  it  dissolves  in  sulphuric  acid  with 
a  cherry-red  and  in  nitric  acid  with  an  orange-red  colora- 
tion. As  this  compound  is  so  easily  methylated,  it  does 
not  contain  a  hydroxyl  in  the  a-position,  and  is  probably 
2-methyl-2'.3.3'-trihydroxyanthraqi!inone.  Treatment 

of  aloe-emodin  with  methyl  sulphate  yields  only 
partially  methylated  derivatives.    By  exhaustive  methyla- 


lion,  a  trimethyl  ether,  crystallising  in  reddish-yellow 
needles,  m.p.  163°,  is  obtained.  In  view  of  this,  at  least 
two  of  the  hydroxyl  groups  of  aloe-emodin  are  in  the 
a-position  In  agreement  with  this,  aloe-emodin  dyes 
animal  fibres  faintly  but  more  strongly  than  frangnla- 
emodin. — E.  F.  A. 

Aucubin;    Occurrence  of in  various  species  of  the 

genus    Plantago.     L.     Bourdier.    Arch.    Pharm.,    1908, 
246,  81—88.     (Compare  this  J.,  1907,  1065.) 

Crystalline  aucubin  has  been  obtained  from  Plantago 
major,  P.  media,  and  P.  lanceolata  and  identified  by 
Bourquelot's  biochemical  method  (this  J.,  1907,  721)  in 
P.  arenaria,  P.  cynops,  and  P.  psyllium.  These  species 
of  plantago  contain  invertase  and  emulsin  in  all  their 
organs. — E.  F.  A. 

Pinus  serotinu  ;    Essential,  oil  of .     C.  H.  Herty  and 

W.  S.  Dickson.     J.  Amer.  Chem.  Soc,  1908,  30,  872— 
874. 

The  pond  pine,  Pinus  serotinu,  and  loblolly  pine,  P.  txda, 
occur  in  patches  in  the  pine  forests  on  the  Atlantic  coast 
of  the  United  States,  but  as  they  contain  less  oleoresin 
than  the  predominating  P.  palnslris  and  P.  hcierophylla, 
are  seldom  used  as  a  source  of  turpentine.  Locally  they 
are  both  known  as  "  black  pine."  P.  serotiva  is  charac- 
terised by  the  pronounced  odour  of  its  freshly-cut  wood. 
The  specimen  of  oleoresin  examined  by  the  authors 
was  very  similar  to  that  from  the  Cuban  pine  (P.  helero- 
phylla),  being  liquid  and  containing  approximately  the 
same  proportion  of  crystalline  acids,  but  it  contained  more 
mucilaginous  substances  than  the  oleoresins  of  the  more 
common  pines.  The  resin  left  after  distillation  was  pale 
yellow  and  closely  resembled  good  commercial  rosin. 
Its  acid  value  was  167.  The  essential  oil  had  the  odour 
of  limonene.  It  gave  the  following  results  : — Sp.  gr.  at 
20°  C,  0-8478 ;  specific  rotation  at  20°  C,  [a]D  =  -  105°  36' ; 
refractive  index  at  20°  C,  14734  ;  acid  value,  0 ;  saponi- 
fication value,  1-54 ;  iodine  value,  378 ;  solubility  in 
95  per  cent,  alcohol  at  22-5°  C,  1  part  in  1-35 ;  in  85  per 
cent,  alcohol,  1  in  8-10  :  in  80  per  cent,  alcohol,  1  in  16-20  ; 
and  in  70  per  cent,  alcohol,  1  in  56-00  parts.  When 
exposed  to  the  atmosphere  at  the  ordinary  temperature, 
it  evaporated  more  rapidly  than  ordinary  turpentine  oil 
from  P.  paluslris.  It  also  absorbed  oxygen  more  rapidly 
during  the  first  day?  of  the  experiment,  though  the  total 
absorption  after  3  months'  exposure  to  air  and  light  was 
practically  the  same  in  each  case.  It  was  separated  by 
fractional  distillation  into  the  following  fractions  : — 


Temperature. 

Per  cent. 

Refractive  index 
at  20r  C. 

Rotation     in 

200  mm.  tube 

at  20°  C. 

172—175 

175—180 

180—185 

185  and  over. 

27-4 

57-0 

8-4 

7-2 

1-4716 
1-4724 
1-4744 
1-5045 

-87°53' 
-92°21' 
-92°14' 

Some  polymerisation  was  produced  by  repeated  frac- 
tionation at  the  ordinary  temperature.  A  large  amount 
of  limonene  tetrabromide  (m.pt.  103° — 104°  C.)  was 
prepared    from    a    fraction    boiling    at    175'" — 176"    C. 

— C.  A.  M. 

Essential  oils  •    Constituents  of  — ■ — .     Santalol,  Ci:>n2iO. 
F.    W.    Semmler.     Ber.,    1908,   41,    148s— 1493/ 

f'ttunp  santalol  was  oxidised  with  ozone,  the  product 
distilled  with  steam,  the  distillate  extracted  with  ether. 
and  the  ethereal  extract  fractionated.  To  obtain 
cksantalal  (this  ,1.,  1907,  431),  the  distillate  was  shaken 
with  bisulphite  solution,  which  was  afterwards  shaken 
with  ether.  The  ethereal  extract  yielded  a  substance, 
CnHteO>  which  boiled  at  114°-  116°  C.  at  .10  mm.,  and 
melted  at  157°  C.  The  bisulphite  solution  was  decom- 
posed with  sodium  carbonate,  distilled  with  steam,  and 
extracted  with  ether.  Tricyclic  cksantalal,  OnH,0O, 
produced  in  this  way,  boiled  at  110°—  1110  C.  at  10  mm., 
had  the  sp.    gr.    09846    at     15°    C,    nD=- 1-48905,    and 
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«n  — +11°  30'  in  a  100  mm.  tube.  The  aldehyde  was 
reduced  by  sodium  and  alcohol  to  eksantalol  ;  the 
oxime,  nitrile,  and  eksantalylamine  were  also  prepared. 
The  nitrile,  when  hydrolysed,  gave  tricyclic  eksantalic. 
acid,  CnH180.,,  which  boiled  at  103°— 165°  C.  at  95  mm. 
A  50  per  cent,  solution  of  the  acid  in  alcohol  gave  a  rotation 
of  +7°  in  a  100  mm.  tube.  It  had  the  sp~.  gr.  1-0482  at 
15°  C,  and  wD  =  l*493S.T  When  treated  with  formic 
acid,  it  gave  a  lactone  melting  at  98° — 100°  C.  Eksantalic 
acid  was  dissolved  in  methyl  alcohol  and  saturated  with 
hydrochloric  acid  gas.  The  ester  was  boiled  with  alcoholic 
potassium  hydroxide,  when  bicyclic,  doubly  unsaturated 
eksantalic  acid,  0nH]G0..,  was  produced,  boiling  at 
1«8°— 109°  C.  at  10-5  mm.,  with  the  sp.  gr.  1-058  at 
25°  C,  and  wD  =  150327.  From  this,  dihydrohicyclo- 
eksantalane,  C10H17CH„  was  produced,  boiling  at  7" — 
77°  C.  at  10  mm.,  at  204°  C.  at  70S  mm.,  and  with  the 
sp-  gr.  0-8705  at  15°  C,  and  wD  -1-17151.— F.  Shdn. 

Arsenogene.  a  new  arsenic  compound  of  iron  and  albumin. 
E.  Salkowski.    Apoth.-Zeit.,  1908,  23,  114. 

Thirty  grms.  of  pure  casein  are  peptonised  with  pure 
pepsin,  in  the  presence  of  dilute  hydrochloric  acid,  at 
39—40°  C.  for  48  hours.  The  liquid  is  then  filtered, 
neutralised  with  sodium  carbonate,  again  filtered,  and 
treated  with  4  or  5  grms.  of  arsenic  acid.  The  mixture 
is  evaporated  to  a  syrup,  precipitated  with  alcohol,  and 
the  precipitate  washed  several  times  with  alcohol  and 
ether  to  eliminate  uncombined  arsenic  acid.  An  aqueous 
solution  of  the  product  (1  :  50)  is  then  treated  with  a 
5  per  cent,  solution  of  ferric-ammonium  sulphate  ;  the 
precipitate  which  forms  on  standing  is  collected,  and 
washed,  first  with  water,  then  with  alcohol  and  ether. 
If  the  precipitate  should  not  form  readily,  its  aggregation 
may  be  hastened  by  the  addition  of  a  little  sodium 
carbonate  solution,  but  not  sufficient  to  impart  an 
alkaline  reaction.  The  arsenogene  thus  obtained  is  slowly 
solub.'e  in  0-2  per  cent,  solution  of  sodium  carbonate, 
both  in  the  moist  state,  as  precipitated,  and  after  washing 
with  alcohol.  On  standing,  the  solution  becomes  cloudy 
from  the  development  of  bacteria;  but  if  sterilised,  it 
remains  permanently  unaltered.  Arsenogene  is  introduced 
for  medicinal  use. — J.  O.  B. 

Thiostdphonates ;       Volumetric     determination     of . 

A.    Cutmann.    Z.   anal.   Chem.,    1908,   47,   294—303. 

Thiomuli-honates  are  quantitatively  reduced  by 
potassium  cyanide,  with  the  formation  of  sulphinatcs, 
according  to  the  equation:  RSOjSMe-f-KCN 
RSO^Mc-f  KONS,  where  R  is  a  univalent  organic 
radical  and  Me  is  a  univalent  metal.  The  method  is 
applied  as  follows:  To  a  fairly  strong  solution  of  the 
thfosulphonate  are  added  sodium  [hydroxide  and  an 
excess  of  potassium  cyanide,  free  from  chloride  (about 
1*5  mol.  of  cyanide  to  every  mol.  of  the  sulphonate). 
The  mixture  is  heated  for  half  an  hour  on  the  water- 
bath  and  allowed  to  cool,  and  the  crystalline  mass  of 
sulphinate  is  then  taken  up  with  water  and  a-  lew  drops 
of  sodium  hydroxide  solution,  and  the  excess  of  cyanide 
titrated  with  A/10  silver  solution,  by  Liebig's  method. 
After  this,  an  excess  of  the;  silver  solution  is  added  and 
much  nitric  acid  to  it-dissolve  any  silver  sulphinate. 
The   silver    cyanide    and    thiocyanate    are    removed    by 

filtration,  and  the  filtrate  mixed  with  a  large  excess  of 
Zinc  nil  rale  sol  ill  ion,  and  allowed  lo  stand  for  a,  long  time, 

in  older  lo  precipitate  all  i  he  Bulphinic  acid  as  the  insoluble 
zinc  salt.  Then,  without,  filtering,  the  excess  of  silver 
nitrate     is    determined     with     ammonium     thiocyanate, 

by     Volhard's     method.        Sulphonales,     alkyl     sulphates, 

and   inorganic  sulphites  and  sulphates  do  not    interfere 

wilh    the    accuracy    of    the    method,    hut    sulphides    niiisl 

be  first  removed  with  cadmium  carbonate,  and  h&lides 

and   thioHulphatcs    must    he   absent.      In     the     presence 

of    imidi    sulphite   or   sulphate,    suUicicnt    nitric   acid    must 

he  added  to  prevent  the  precipitation  of  the  coiieaponding 
-ilver  salts.  The  method  already  described  tor  the 
determination  of  thiosulphates,  based  upon  their  reaction 
with  potassium  cyanide  (this.)..  1907,  991  1. ia  not  ..  pplfoabte 

to  the  ester-salts  of  thiosulphuric  add,  e.g..  sodium 
ethylthiosulphate.— F.   Soon 


Palmitic  acid ;    Preparation  and  properties  of  the  bornyl 

ester  of .     O.  von  Sobbe.     J.  prakt.  Chem.,  19*98, 

77,  510—512. 

In  order  to  prepare  the  bornyl  ester  of  palmitic  acid 
in  a  pure  state,  it  is  essential  that  the  borneol  used  should 
be  quite  free  from  isoborneol.  1123  arms,  of  pure  borneol 
are  treated  in  ethereal  solution  with  1-67  grms.  of  sodium 
dust.  After  20  hours  at  the  ordinary  temperature, 
the  borneol  is  completely  converted  into  sodium  bornylate. 
20  grms.  of  palmityl  chloride,  freshly  prepared  and 
distilled  over  sodium,  are  now  added,  in  small  portions 
at  a  time,  to  the  mixture,  through  a  reflux  condenser, 
and  the  whole  boiled  for  2 — 3  hours.  After  cooling, 
water  is  added,  and  the  ethereal  solution  separated  and 
evaporated,  when  the  ester  is  obtained.  This  crystallises 
from  ether  in  white  plates  melting  at  07 — 08°  C,  which 
feel  greasy,  and  are  readily  soluble  in  the  usual  organic 
solvents. — J.  C.  C. 

Benzyl  alcohol  ;    Preparation  of from  benzaldehyde 

by   means   of   potassium   hydroxide.      J.    Meisenheimer. 
Ber.,   1908,  41,   1420—1422. 

Benzaldehyde  is  shaken  with  potassium  hydroxide, 
put  aside  over  night  ;  the  benzyl  alcohol  formed  is 
extracted  with  ether,  shaken  with  sodium  bisulphite 
to  remove  unchanged  aldehyde,  and  distilled.  It  ia 
usually  found  that  much  decomposition  and  formation 
of  benzyl  ether  takes  place  during  distillation.  The 
author  shows  this  is  due  to  sulphuric  acid  formed  by 
the  oxidation  in  the  ether  of  sulphurous  acid  derived 
from  the  bisulphite.  If,  after  treatment  with  bisulphite, 
the  ethereal  solution  be  shaken  with  sodium  hydroxide, 
no  decomposition  results,  neither  does  this  take  place  if 
the  treatment  with  bisulphite  be  omitted.  Benzyl  ether 
is  conveniently  prepared  from  benzyl  alcohol  by  heating 
with  a  few  drops  of  30  per  cent,  sulphuric  acid  in  an 
oil-bath  at  210—220°  C— E.  F.  A. 

Silver  nitrate  and  pyridine  ;  Equilibrium  in  the  system . 

L.  Kahlenberg  and  R.  K.  Brewer.    J.  of  Phys.  Chem., 
1908,  12,  283—289. 

Excess  of  silver  nitrate  was  mixed  with  pyridine  in  an 
apparatus  similar  to  that  used  by  Mayerhoffer  and 
Saunders  (Z.  physik.  Chem.,  1899,  28,  4ti4),  the  glass 
screw  stirrer  of  which  was  placed  in  a  large  hard  glass 
test  tube,  kept  at  a  constant  temperature  in  a  suitable 
bath.  The  entire  equilibrium  curve  was  established 
from  the  freezing  point  of  pyridine  (—48-5°  C.)  up  to 
110°  C.  It  was  found  that  three  well-defined  crystalline 
compounds  are  formed,  of  which  the  compound,  AgNO.., 
<>0r,H.)N  had  not  been  hitherto  isolated.  The  compound 
AgN6.,,2C5Hr,N  melts  without  decomposition  at  87°  C, 
whereas  AgN08,3C6H8N  and  AgN03,6CBH5N,  lose 
pyridine  upon  heating. — W.  S. 

Lead  in  cream  of  tartar,  tartaric  arid,  and  citric  (u-id. 
R.  R.  Tatloek  and  R,  T.  Thomson.  Analyst,  1908,  33, 
173-  ITS. 

In  a  report  to  the  Local  Government  Hoard.  MacFadden 
staled    that    17    samples   of   cream    of    tartar   examined 

contained    from    nil    lo  0*0033    per    cent,    of    lead,    with    an 

average  of  0*0015  per  cent.,  and  suggested  that  0*002  per 
cent,  should  be  fixed  as  the  highest  permissible  limit, 
in  the  authors'  experience,  the  amount  of  lent  in  about 
l(K»  samples  of  cream  of  tartar  ranged  from  0*0005  to 
ii  oil  per  cent.,  wiih  .hi  average  of  at  least  OOOfl  per 
cent.      They    pom  I     out     thai     il     has     been     shown     that 

,',,  grain  of  lead  inaj  be  taken  daily  by  an  aduli  without 
.ins    injurious  effect,   and   suggest    thai    a    rather   higher 

amount    ol     lead    I  ban    0*002    pCV    cent,     might     be    allowed. 

Iii  in\  case,  in  their  opinion,  tlve  physiological  factor 
ought  lo  be  taken  intu  account  before  lixin^  a  standard 
for  lead.  The  amount  of  lead  in  .50  samples  ot  tartaric 
.ii  id  ranged  from  0*0005  to  0*012  per  (int..  results  which 
do  n  . i  support  the.  current  belief  thai  cream  of  tartar 
contains  less  had  than  tartaric  acid.  'I  he  amount  of 
lead    hi    10  samples  ol   citric  acid   was  very  similar  be 

I  bat      in     I  ii  I, i.  id.     I  lh       ma  Milium      linn  •     lllllll     pel 

cent.     In  no  in-iame  was  any  sample    ft    either 

or  of  cream  of  tartar  found  quite  free  from  lead,  and  one 
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sample  of  tartaric  noid  guaranteed  to  contain  no  load 
contained  OOOlfi  per  cent  With  regard  to  the  detection 
and  estimation  of  load  in  these  compounds,  the  authors. 
notwithstanding  difficulties  Bome  of  which  have  already 
been  noticed  (this  J.,  1893.  169).  recommend  the 
colorimetrie  method  in  which  ammonium  sulphide  is 
added  to  an  alkaline  solution  of  the  substance  containing 
a  little  potassium  cyanide.  In  their  method  of  applying 
the  tost.  10  grins,  of  cream  of  tartar  are  dissolved  in 
60  o.o.  of  water  and  40  o.o.  of  2A"  ammonia  solution, 
and  the  solution  made  up  to  UK)  c.c.  and  filtered,  whilst 
the  tartaric  acid  solution  is  prepared  with  81  c.c.  of 
-.V  ammonia  solution  and  9  o.o.  of  water,  and  the  citrio 
aoid  solution  with  85  c.e.  of  the  ammonia  solution  and 
5  o.o.  of  water,  the  liquids  in  each  ease  being  diluted 
to  100  o.o.  To  SO  c.c.  of  the  filtrate  are  added  0-1  grm. 
of  potassium  cyanide  and  1  o.o.  of  a  colourless  or  nearly 
colourless  strong  solution  of  ammonium  stilphide,  and 
the  colour  matched  against  that  obtained  with  a  standard 
solution  of  a  lead  sah.  Some  samples  of  cream  of  tartar 
give  a  brown  coloration  in  the  alkaline  solution,  due  to 
organic  matter,  before  the  addition  of  the  ammonium 
sulphide,  and  to  correct  this  error  it  is  necessary  to 
determine  the  amount  of  standard  lead  solution  required 
to  produce  a  similar  coloration,  and  to  make  allowance 
for  it  in  the  final  comparison.  It  fa  essential  that  the 
amount  of  lead  in  50  c.c.  of  the  solutions  under  comparison 
shall  not  exceed  '  m^rm..  and  that  no  lead  shall  be 
added  to  make  up  a  deficiency  in  colour  after  the  addition 
of  ammonium  sulphide.  Iron  in  the  ferrous  or  ferric 
condition  dees  not  interfere  with  the  test  when  its 
quantity  does  not  exceed  4;  mgrm.  ;  otherwise  it  may 
cause  the  proportion  of  lead  to  appear  too  high.  Copper 
and  tin  up  to  1  mgrm.  in  50  c.c.  (the  highest  limit  tried) 
do  not  interfere  with  the  test,  nor  does  a  mixture  of 
1  mgrm.  of  these  metals  with  I  mgrm.  of  iron,  or  1  mgrm. 
of  mercury  or  of  nickel.  Bismuth,  however,  gives  a  similar 
coloration  to  lead,  and  the  authors  have  found  no  way 
of  destroying  its  influence,.  It  must  therefore  be 
determined  by  the  potassium  iodide  test  which  is  as 
sensitive  as  the  ammonium  sulphide  test : — 5  grrns. 
of  citric  or  tartaric  acid  are  dissolved  in  50  c.c.  of  water, 
or  5  grms.  of  cream  of  tartar  in  27  c.c.  of  N/1  hydrochloric 
acid  and  23  c.c.  of  water,  and  the  solution  treated  with 
1  grm.  of  potassium  iodide,  and  filtered.  In  the  presence 
of  as  little  as  i1,,  mgrm.  of  bismuth,  a  bright  yellow 
coloration  is  ojtained,  and  the  amount  of  metal  may 
be  determined  by  comparison  with  the  colour  produced 
by  a  standard  solution  of  bismuth  nitrate  added  to 
5  gnus,  of  citric  or  tartaric  acid.  The  addition  of  starch 
will  prove  that  any  yellow  coloration  is  not  due  to 
liberated  iodine. — C.  A.  M. 

Rare  earths  ;    Xon-toxicity  of  salts  of  - .      C.  Bachem. 

Arch,  intern,  pharmacodyn,  17,  363. 

The  salts  of  lanthanum,  yttrium,  didymium,  cerium, 
thorium,  and  zirconium  are  found  to  possess  a  relatively 
low  toxicity,  so  that  chronic  industrial  poisoning  in  the 
course  of  the  manufacture  of  incandescent  mantles  need 
not  be  anticipated.  Lanthanum  sulphate  and  the  nitrates 
of  didymium,  yttrium,  and  thorium,  have  an  antiseptic 
action." — I.  O.  B. 

Patents. 

Camphor  ;    Process  of  manufacturing .     Dr.  Schmitz 

und    Co.,    Diisseldorf,    Germany.     Eng.    Pat.    28,036, 
Dec.  19,  1907.     Under  Int.  Conv.,  Dec.  19,  1906. 

See  Fr.  Pat.  385,352  of  1907  ;   following.— T.  F.  B. 

1  iiliorneol  from  camphene  ;    Process  for  preparing . 

Dr.    Schmitz    und    Co.,    G.m.b.H.     Fr.    Pat.    385,341, 
Dec.  17,  1907.     Under  Int.  Conv.,  Dec.  19,  1906. 

(  amphexe  (20  kilos.)  is  dissolved  by  the  aid  of  acetone 
in  20  i>er  cent,  sulphuric  acid  (10  kilos.),  and  the  solution 
boiled  for  10  hours  under  a  reflux  condenser,  or  heated 
to  100°  C.  for  3 — 4  hours  in  an  autoclave.  The  isoborneol 
which  is  ohtained  in  a  yield  of  80 — 90  per  cent,  of  the 
t  beoretical,  is  isolated  in  the  usual  manner.  The  sulphuric 
acid  in  this  operation  may  be  replaced  by  zinc  chloride. 


Camphor  ;   Process  of  preparation  of .     Dr.  Schmitz 

und  Co.,  (i.m.b.H.  Fr.  Pat.  385,352,  Dec.  18,  1907. 
Under  Int.  Conv.,  Dec.  19,  1906. 

Metallic  alcoholates  of  borncol  and  isoborneol  arc 
converted  into  camphor  by  oxidation  with  oxygen,  oxides 
of  the  heavy  metals,  or  peroxides.  For  example,  17  kilos, 
of  isoborneol  are  treated  with  2-3  kilos,  of  sodium  in  pre- 
sence of  60  kilos,  of  toluene  ;  the  solution  is  cooled  to 
10 — 20°  C,  and  dry  air,  free  from  carbon  dioxide,  is 
passed  through.  The  temperature  is  raised  slightly 
towards  the  end  of  the  operation.  When  no  more  oxygen 
is  absorbed,  the  product  is  washed  with  water,  and  the 
camphor  formed  is  isolated  in  the  usual  manner.  Instead 
of  the  above  quantity  of  sodium,  4  kilos,  of  calcium 
may  be  used,  or  the  oxidation  of  sodium  isoborneol 
(19-3  kilos.)  may  be  effected  by  means  of  mercuric  oxide 
(30  kilos.)  in  xylene  (60  kilos.)  solution. — J.  C.  C. 

Camphoric  acid  alkyl  esters  ;   Preparation  of  normal . 

J.  D.  Riedel,  Akt.-Ges.  Ger.  Pat.  196,152,  Feb.  6, 
1907.     Addition  to  Ger.  Pat.  189,840. 

Normal  esters  of  inactive  camphoric  acid  are  obtained 
by  the  action  of  dimethyl  sulphate  or  an  arylsulphonic 
ester  on  a  salt  of  inactive  camphoric  acid  at  the  ordinary 
temperature ;  the  heat  of  the  reaction  raises  the  tem- 
perature to  about  60°  G,  which  is  sufficient  to  complete 
the  esterification. — T.  F.  B. 

Protocatechuic  aldehyde  ;    Process  of  manufacturing . 

G.  Stalmann,  Lsipzig-Gohlis,  Assignor  to  Schimuiel 
und  Co.,  Miltitz-Leipzig,  Germany.  U.S.  Pat.  886,085, 
April  28,  1908. 

See  Eng.  Pat.  18,992  of  1905  ;  this  J.,  1906,  89.— T.  F.  B. 

Anhydro-oxymethylenediphosphoric  acid ;    Soluble  salts  of 

the and  process  of  making  same.     S.   Posternak, 

Paris,  Assignor  to  Soc.  Chem.  Ind.  in  Basle,  Basle. 
U.S.  Pat.  886,852,  May  5,  1908. 

See  Eng.  Pat.  22,030  of  1904  ;  this  J.,  1905,  39.— T.  F.  B. 

Cream  of  tartar  [potassium  hydrogen  tartrate]  ;   Apparatus 

for  the  continuous  manufacture  of .     P.   Chauvin. 

Fr.  Pat.  385,103,  Dec.  14,  1907. 

The  mixture  of  tartar  and  wine  lees  is  fed  regularly 
from  a  hopper  into  a  boiler  of  special  construction,  in 
which  is  arranged  a  filter-press,  connected  at  its  base 
with  a  valved  pipe,  passing  out  through  the  side  of  the 
boiler  near  the  lower  end.  The  boiling  liquid  is  with- 
drawn through  this  pipe,  without  interrupting  the  process, 
and  enters  a  jacketed  open  serpentine  channel  of  rect- 
angular section,  where  it  is  cooled  by  a  stream  of  cold 
liquor  moving  upwards  in  the  opposite  direction,  which 
in  its  turn  becomes  heated  and  is  pumped  into  a  tank, 
to  be  introduced  into  the  boiler  as  required.  From  the 
serpentine  channel  the  cooled  liquor  runs  into  a  tank, 
from  which  it  is  pumped  into  an  upper  reservoir  supplying 
the  cooling  jacket.  The  lower  part  of  the  boiler  slopes 
in  such  a  way,  that  the  sediment  gravitates  into  a  special 
chamber,  out  of  contact  with  the  source  of  heat,  and 
provided  with  taps  above  and  below,  so  that  the  sediment 
may  be  removed  during  the  process.  Cream  of  tartar 
is  thus  manufactured  rapidly  and  continuously. — F.  Sodn. 

Potassium     bitartrate     from    grape     marcs ;      Extraction 
of .     C.  Raynaud.     Fr.  Pat.  385,361,  Dec.  19,  1907. 

The  potassium  bitartrate  may  be  extracted  from  grape 
marcs  by  means  of  boiling  water.  The  extraction  is 
greatly  facilitated  by  using  the  water  from  the  first 
extraction  to  extract  a  second  quantity  of  marc,  and 
so  on  till  the  liquor  is  saturated,  when  it  may  be  allowed 
to  crystallise. — F.  Shdn. 

Diformin ;  Process  for  making .  Nitritfabrik  Akt.- 
Ges.  Fr.  Pat.  385,618,  Dec.  26,  1907.  Under  Int. 
Conv.,  Jan.  4,  1907. 

See  Eng.  Pat.  28,723  of  1907  ;  this  J.,  1908,  356.— T.  F.  B. 
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Tobacco ;     Removal   of   nicotine    from .     J.    Sartig. 

Or.  Pat.  197,159,  March  18,  1906. 

The  tobacco  is  arranged  loosely,  in  layers  or  bundles, 
in  a  closed  vessel,  and  treated  with  superheated  steam 
at  a  temperature  of  about  140°  C,  the  vessel  being  also 
heated  externally  to  the  same  temperature,  in  order  to 
prevent  condensation  of  water.  The  nicotine  is  volatilised 
and  carried  away  by  the  dry  steam,  and  may  be  sub- 
sequently recovered  by  cooling.  By  this  treatment  the 
tobacco  is  finally  obtained  almost  entirely  free  from 
nicotine. — A.  S. 

o- IIydro.it/aldehydcs  ;    Preparation,  of  aromatic .     H. 

Weil.     Ger.  Pat.  190,239,  Dec.  9,  1900. 

o-Hydroxycarboxylic  acids  are  reduced  to  the  corre- 
sponding aldehydes  by  sodium  amalgam  in  presence  of 
boric  acid  and  a  neutral  salt  {e.g.,  sodium  chloride). 
15  grins,  of  salicylic  acid  and  5-5  grms.  of  sodium 
carbonate  are  dissolved  in  one  litre  of  water,  18  grms. 
of  p-toluidine  and  250  grms.  of  sodium  chloride  arc  added, 
and  the  mixture  is  vigorously  stirred  and  cooled  ;  15  grms. 
of  boric  acid  and  then  2  per  cent,  sodium  amalgam  are 
added,  the  solution  being  kept  slightly  acid  with  boric 
acid,  for  which  purpose  about  120  grms.  are  required. 
The  o-hydroxybenzylidine-p-toluidine  is  separated  from 
the  mixture,  and  the  aldehyde  distilled  from  a  dilute 
acid  solution.  The  acids  may  be  reduced  electrolytically 
with  a  mercury  cathode  under  similar  conditions,  instead 
of  by  sodium  amalgam. — T.  F.  B. 


XXL— PHOTOGRAPHIC     MATERIALS     AND 
PROCESSES. 

Ammonium    thiosulphate    or   a    mixture    of   sodium    thio- 
sulphate and  an  ammonium,  salt  ;    Use  of for  fixing 

photographic  plates  and  papers.  A.  and  L.  Lumiere 
and  A.  Seyewetz.  Bull.  Soc.  Franc.  Phot,,  1908, 
24,  217—223. 

The  solubility  of  silver  bromide  in  sodium  thiosulphate 
solutions  is  increased  considerably  by  addition  of 
ammonium  chloride,  so  long  as  the  concentration  of  the 
thioBUlphate  is  below  40  per  cent.  :  above  this  limit, 
the  solubility  is  diminished.  The  same  conditions  apply 
in  the  fixation  of  photographic  plates  and  papers  by 
solutions  containing  ammonium  thiosulphate.  The 
amount  of  ammonium  chloride  which  produces  the 
maximum  acceleration  of  fixation  is  considerably  lower 
than  the  amount  necessary  for  the  conversion  of  the 
whole  of  the  thiosulphate  into  the  ammonium  salt.  The 
soluble  double  silver  sails  formed  during  fixation  are  much 
less  stable  than  those  formed  when  sodium  thiosulphate 
alone  is  used,  hence  the  use  of  ammonium  salts  in  the 
fixing  bath  is  not  to  be  recommended,  since  the  plates, 

etc.,    would   rapidly  deteriorate  unless  all   trace  of  soluble 

silver  salt  were  removed,  and  also  the  limit  of  utility 
of  the  fixing  hath  is  much  lower  than  in  the  ease  of 
sodium  thiosulphate  alone.  (See  Eng.  Pat.  25,869  of 
1906;    tins  .1.,  1908,  38.)     T.  P.  B. 

Patents. 

/,',  production  *>/  images  on  glass,  porcelain;  a  ramie. 
metallic,  ami  other  surfaces,  M.  Anthes,  and  E.  Lloyd, 
Ltd.,    London.     Eng.    Pat.  24,214,  Nov.    I,    1907. 

The  sensitising  solution  consists  of  ammonium  or  sodium 
bichromate,  2  grms.,  and  a  soluble  carbohydrate,  4 grms., 

dissolved     in    OC.C.    of    water,    mixed     with    n  il  roeeliulose. 

2  l'iims., dissolved  in  ether  or  acetone,  50 cc, and  alcohol, 
L50.cc.  The  solution  is  applied  i.>  the  surface  f<>  be 
provided  with  on  image,  dried,  and  exposed  to  light 
under  the  design,  after  which  a  suitable  pigment  is  dusted 
on  the  warmed  surface,  and  the  image  is  developed 
by  trashing  with  water,  and  finally  fixed  on  the  surface  by 
firing.  The  process  may  be  applied  to  the  reproduction 
dt  images  on  wood  or  other  surfaces  when  firing  cannot 

bo  resorted  to:    porous  surfaces  are  enamelled  previous  to 

sensitising.  A  pi  rmanent  model  of  the  design*  on  glass, 
may  be  produced  by  the  above  process,  From  which  any 
number  of  reproductions  can  be  made,     T  f   B 


Films  for  photographic  and  other  purposes  ;    Manufacture 

of .     J.    H.    Smith,     Zurich,     Switzerland.       U.S. 

Pat.  880,883,  May  5,   1908. 

See  Eng.  Pat.  10,372  of  1905  ;  this  J.,  1905, 1083.— T.  F.  B. 


XXIL-  EXPLOSIVES,  MATCHES,  &c. 

Nitrocellulose;     Decomiwsition    of at    tent  jurat  a  res 

below  the  explosion  point.  A.  Saposchnikoff.  Memorial 
des  Poudres  et  Salpetres,  1907—1908,  14,  42—64. 
(See  also  this  J.,  1904,  1112  ;    1906,  198;    1907,  640.) 

The  author  has  made  a  study  of  the  test  proposed 
by  Mittasch  (this  J.,  1903,  1208),  and  has  made  some 
modifications,  the  chief  being  that  the  nitrocellulose  is 
not  mixed  with  sand  before  being  heated  in  the  glass 
tube.  From  0-2 — 03  grm.  of  nitrocellulose  is  taken  and 
placed  in  a  tube  which  will  just  contain  this  quantity. 
The  tube  is  connected  by  a  capillary  tube  to  a  gas-burette. 
The  sample  is  then  heated  to  the  desired  temperature, 
and  the  evolved  gases  are  collected,  measured,  and 
subsequently  analysed.  The  weight  of  the  residue 
remaining  in  the  decomposition  tube  is  also  determined. 
Decomposition  of  an  insoluble  nitrocellulose  containing 
13-34  per  cent,  of  nitrogen.  The  experiments  were  carried 
out,  with  5°  C.  rise  in  each  series,  at  temperatures  between 
120°  and  150°  C.  Taking  the  extreme  and  middle 
temperatures,  the  following  results  were  obtained. 


150°  C. 


135°  C.        120°C. 


C'.c.  of  gas  per  grm 

Percentage  luss  of  weight 
Velocity  of  decomposition 
Hours  of  heating 


325 

70-25 

7-85 

24 


236 
61-8 
0-372 

130 


101 
47-84 

0-084 
400 


The  author  gives  a  series  of  equations,  for  each  temperature, 
for  the  decomposition  of  nitrocellulose  as  represented  by 
the  formula,  024H2i|(N03)1109.  The  following  con- 
clusions arc  drawn  : — For  temperatures  above  140°  C, 
the  equations  representing  the  decomposition  of 
nitrocellulose  are  practically  the  same.  The  solid  residue 
contains  practically  no  nitrogen,  but  a  considerable 
percentage  of  hydrogen.  At  135°  ('.  a  marked  change 
becomes  apparent  in  the  relative  proportions  of  carbon 
dioxide  to  carbon  monoxide,  and  of  nitrogen  to  nitric 
oxide.  The  solid  residue,  on  the  other  hand,  contains 
practically  no  hydrogen,  but  a  considerable  percentage 
of  nitrogen.  The  velocity  of  decomposition  increases 
from  0-372  at  135"  C:  to  2-88  at  140°  C. 

Decomposition  of  a  soluble  nitrocellulose  containing  '-'  /» t 
cent,  of  nitrogen.    The  decomposition  of  the  nitrocellulose 

was  carried  out  as  before  at  temperatures  from  120  < '. 
to  160°  C,  and  the  following  results  were  obtained  at 
the   temperatures   indicated: — 


160°  c. 

1  hi    C 

120'  ('. 

296            288 

15G-5 

Velocity  of  decomposition 

70-6 
32 

20 

65-0 
3-6 

72 

46-6 
0-276 
MM 

Equations  are  given  representing  the  decomposition 
<>f      the      nitrocellulose       molecule,      <'L>i  ":ii(^Ot)!i(,u 

Three     zones     of     characteristic     decomposition     ma\      be 

defined  as  follows.  (I).  150°— 160°C.  The  nitrocellulose 
loses  the  whole  of  iis  nitrogen  and  the  greater  part  of 
its  hydrogen,  and  the  gaseous  products  of  decomposition 
consequently  contain  a  high  percentage  oi  water  and 
nitric  oxide.  (2).  130°— 14G  C.  The  solid  residue  contains 
a  considerable  percentage  of  both  hydrogen  and  nitrogen. 
(3).  Below  185  C.  The  volume  of  the  gaseous  products 
is   considerably    decreased.     The   solid   residue   contains 

mora,  nitrogen,  vcr\  little  hydrogen,  and  is  much  rich« 
in  carbon  and  o\\ gen 
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A— fiiill'll'iiil  of  pyroeoBodion  contain)  in/  12-75  /><■»•  c<  ut. 
of     nitra/tn. — The     following     figures     show     the     results 

obtained  with  a  nitrocellulose  intermediate  in  composition 
between  those  already  referred  to  : — 


160°  C.    i    140°  C. 


120°  C. 


Ce.  of  gas  per  gnu 809  277-5  120 

Percentage  Ices  of  weight 70.8  I      63-5  41.8 

Velocity  of  decomposition 39  3-57  0-15 

Hours  of  heating    8J  77  382 


The  relative  proportions  of  the  constituents  of  the 
gaseous  products  of  decomposition  do  not  vary  very 
much  between  1SS°  and  166°  C.  Above  and  below  these 
temperatures,  there  is  a  very  marked  difference,  more 
particularly  as  regards  earbon  dioxide,  nitric  oxide,  and 
nitrocen.  The  course  of  the  decomposition  of  pyro- 
eollodion  is  in  every  way  similar  to  that  of  soluble 
nitrocellulose  containing  12  jut  cent,  of  nitrogen,  and  the 
solid  products  of  the  decomposition  also  present  simila ■• 
characters.  In  view  of  the  fact  that  the  Will  test  and 
the  "  fume  "  test  are  carried  out  at  135°  C,  the  sudden 
increase  in  the  velocity  of  decomposition  of  insoluble 
nitrocellulose  above  this  temperature  is  of  practical 
interest.— G.  W.  McD. 

8aJety-explosivea ;    Miss-fires   in  tlie  detonation  of . 

Dautriche.     Mem.    des   Poudres  et  Salpetres.     1907 — 
1908,  14,  5—25. 

The  attention  of  the  French  Commission  on  Explosive 
Substances,  was  drawn  on  several  occasions  to  the  fact 
that  a  safety  ammonium  nitrate  explosive,  when  fired 
in  the  mine,  only  deflagrated  instead  of  detonating.  In 
view  of  the  danger  involved  in  such  circumstances,  the 
Commission  decided  to  investigate  the  conditions  which 
might  render  this  possible.  The  explosive  was  of  the 
following  composition  : — Ammonium  nitrate  (88  per 
cent.),  nitroglycerin  (11-86),  and  nitrocotton  (0-14  per 
cent.).  The  method  of  experiment  consisted  in  firing 
cartridges  of  the  explosive,  under  varying  conditions, 
in  a  bore-hole  (45  cm.x30  mm.),  drilled  in  a  block  of 
concrete.  Other  ex|)eriments  were  carried  out  in  a  stout 
iron  tube,  closed  with  a  brass  cap,  the  latter  being  tapped 
to  take  the  firing  wires.  Attention  was  first  directed 
to  the  possibility  of  a  variation  in  the  proportions  of  the 
constituents  of  the  explosive  leading  to  deflagration 
instead  of  detonation.  Various  samples  of  explosive 
were  made  containing  increased  quantities  of  nitroglycerin, 
up  to  47  per  cent.  It  was  impossible  to  make  any  of  these 
compositions  deflagrate,  either  in  the  open  or  in  the 
bore-hole,  even  when,  in  the  latter  case,  black  powder 
\\a<  used  as  a  priming  material.  Explosives  containing 
a  lartjc  excess  of  nitrocotton  could  be  deflagrated,  but  it 
would  l>e  practically  impossible,  that  a  manufacturing 
error  of  this  magnitude  could  be  made.  The  ammonium 
nitrate  safety  cartridges  in  question  were  wrapped  in 
paraffined  pa]ier,  but  it  was  proved  that  an  excess  of 
finely-divided  paraffin  added  to  the  explosive  did  not 
cause  it  to  deflagrate  under  the  conditions  of  experiment. 
Small  pieces  of  paper  when  intimately  mixed  with  the 
explosive  caused  it  to  bum  for  a  short  time  when  a  light 
was  applied,  but  such  conditions  would  be  impossible  in 
ordinary  practice.  By  mixing  the  explosive  with  an 
3S  of  finely-divided  charcoal  it,  was  found  possible 
to  produce  deflagrations  similar  to  those  which  had  been 
observed  in  mines.  The  ammonium  nitrate  explosive 
in  question,  when  mixed  with  20  per  cent,  of  charcoal, 
could  be  deflagrated  by  means  of  a  fulminate  detonator. 
Similar  results,  though  of  a  less  definite  character,  were 
obtained   by  adding  coal   dust   to  the  explosive. 

The  Commission  arrive  at  the  conclusion  that  deflagra- 
tions in  mines  are  due  to  the  admixtuie  of  coal  dust 
with  the  explosive  during  the  process  of  tamping,  when 
the  paraffined  wrapper  of  the  cartridge  may  possibly  be 
broken,  allowing  the  explosive  to  escape  into  the  bore- 
hole and  mix  with  the  coal  dust  invariably  present.  In 
order  to  avoid  the  danger  incident  on  deflagration,  the 
Commission   propose:     (1),    the   careful    cleaning   of  the 


borehole  from  dust  ;  (2).  a  regulation  forbidding  excessive 
ramming  of  the  charge  in  the  bore-hole;  (3),  increasing 
the  strength  of  the  detonators. — G.  W.  McD. 

Patents. 

Explosive  suhstamr.  W.  S.  Winchester,  Chanute,  Kansas. 
U.S.A.  Eng.  Pat.  26,791,  Dec.  4,  1907.  Under  lnt, 
Gonv.,  Dec.  4,  1906. 

See  U.S.  Pat.  860,509  oc  1907  ;  this  J.,  1907,  948.— T.  F.  B. 

'  Explosive.     A.  E.  Charbonneaux,  Los  Angeles,  Gal.     U.S- 
Pat.  886,038,  April  28,  1908. 

An  addition  of  1  per  cent,  by  weight  of  saccharin  is 
made  to  the  explosive,  or  the  composition  may  consist 
of  1  part  of  saccharin  and  3  parts  of  potassium  chlorate. 

— C.  A.  M. 


Explosive.     C.  E.  Bichel,  Hamburg,  Germany..    U.S.  Pat. 
887,027,  May  5,  1908. 

See  Fr.  Pat.  327,868  of  1902  ;  this  J.,  1903,  963.— T.  F.  B. 

Powder  from  nitrocellulose  and  nitroglycerin  ;   Preparation 

of    a .     Ver.    Koln-Rottweiler-Pulverfabr.    A.-G. 

Ger.  Pat.  195,486,  Jan.  4,  1907.     Addition  to  Ger.  Pat. 
175,399. 

The  stability  and  ballistic  properties  of  a  nitrocellulose- 
nitroglycerin  powder  are  improved  by  addition  of  a 
soap  or  resin-soap. — A.  S. 

Detonators.     L.  Wohler.     Ger.  Pat.  196,824,  March  2,  1907. 

The  claim  is  for  the  use  of  azides  of  the  heavy  metals, 
such  as  silver  azide  or  mercury  azide,  in  place  of  mercury 
fulminate.  It  is  stated  that  for  the  complete  detonation 
of  an  explosive,  only  about  one-tenth  as  much  of  these 
azides  is  needed  as  of  mercury  fulminate. — A.  S. 
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Patents. 

Qua  analyser;    Automatic .     H.   J.   Westover,   New 

York.      U.S.   Pat.   881,986,   March   17,  1908. 

The  present  patent  relates  to  improvements  in  connection 
with  the  apparatus  described  in  U.S.  Pat.  883,274  of  1906 
(this  J.,  1907.  115),  and  especially  to  a  device  comprising 
two  connected  floats,  provided  with  electrical  contact 
pieces,  and  so  disposed  that  by  differences  of  pressure, 
induced  by  absorption  of  a  constituent  of  the  gas,  the 
floats  break  contact,  thereby  causing  a  record  to  be  made 
on  a  suitable  recording  device. — A.  S. 

Qaa  analysis  apparatus.    J.  F.  Simmance  and  J.  Abady, 
London.  U.S.  Pat.  887,706,  May  12,   1908. 

See  Eng.  Pat,  18,680 of  1906;  this  J.,  1907, 1067.—  T.  F.  B. 

Oaseom   mixtures ;     Device   for    determining    constituents 

of ■  by  absorption  in  a  liquid.     Strohlein  und  Co. 

Ger.  Pat.  190,240,  July  8,  1906. 

One  limb  of  a  U -shaped  vessel  containing  the  absorbing 
liquid,  is  provided  with  a  tube,  r,  which  has  an  automatic 
valve,  v,  in  its  lower  portion.  Inside  this  tube  is  a  smaller 
tube,  i,  also  provided  with  an  automatic  valve,  q,  and 
opening  at  o,  into  the  absorption  vessel.  By  means  of 
this  device,  the  gas  after  it  has  passed  through  the 
absorbent,  can  be  drawn  back  into  its  original  receptacle. 
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Fig    1. 


The  course  of  the  gas  dining  its  two  passages  through 
the  apparatus  is  shown  by  the  arrows  in  Figs.  1  and  2 
respectively. — A.  S.  J 

INORGANIC— Q  UA  NT  IT  A  TI  YE. 

Sodium  peroxide  in  certain  quantitative  processes.     S.  W. 
Parr.     J.  Amer.  Chem.  Soc,  1908,  30,  764. 

The  author  describes  a  method  of 
decomposing  ores  and  other  sub- 
stances, by  fusing  them  in  a  closed 
calorimeter  (see  Fig.),  with  a  mixture 
of  10  grms.  of  sodium  peroxide  and 
0-5  grm.  each  of  potassium  chlorate 
and  benzoic  acid.  For  the  decom- 
position of  a  pyritic  ore,  0-25  grm. 
of  the  ore  is  mixed  with  the  above 
weight  of  the  fusion  mixture  by 
shaking  together  in  the  cylinder,  A, 
which  is  then  closed  with  the  screw 
caps,  E  and  F,  and  placed  in  water, 
on  account  of  the  great  heat  generated 
during  the  reaction.  Ignition  is 
effected  by  dropping  a  short  red  hot 
slug  of  soft  iron  or  pure  nickel  wire 
into  the  stem,  where  it  lodges  at  the 
valve.  M.  On  pressing  the  knob,  O, 
the  hot  wire  is  allowed  to  fall  irito'the 
chamber  containing  the  mixture,  the 
Bpring,  N,  re-closing  the  valve. 
Holes  in  the  screw  caps,  E  and  F, 
permit  circulation  of  water  about 
l  In'  ends  of  the  cylinder,  so  that 
rubber  gaskets  may  be  used.  Fusion 
.  being  complete  in  two  or  three 
minutes,  (he  ends  of  the  cylinder  are 

removed  and  the  fused  mass  is  driven 
out  with  a-  short  rod,  a  jet  ol'  hot 
(rater  washing  out  the  interior  surfaces 

and    the   entire     melt     being    brought 
^  into  solution  with  a  minimum  amount 

p        of    water.      Within      ten      to      fifteen 

minutes    from  the    weighing  of   the 

ore.  the  sulphur  may  lie  in  solution 
ready    lor     precipitation    with    barium 

chloride.     The    method    is    specially 

recommended  ',,r   ""'   estimation  of 

Blllphur  in  coal,  coke,  etc.  In  (hew:  cases  O'C  grm.  is 
taken   and    the    licn/.oic   acid   omitted. — F.  R. 


Magnesium ;     Separation    of from   the    alkalis   by 

alcoholic     ammonium  carbonate.     F.     A.     Gooch     and 
E.  A.   Eddy.     Amer.   J.   Science,   1908,  25,  444—448. 

The  authors  have  studied  Schaffgotsch's  original  method 
(Ann.  Phys.,  104,  482,  1858),  and  found  that  ammonium 
magnesium  carbonate  is  appreciably  soluble  in  Schatf- 
gotsch's  reagent,  which  consists  of  a  solution  of  230  grms. 
of  ammonium  carbonate  in  180  c.c.  of  ammonia 
solution  diluted  to  one  litre  and  filtered.  This  difficulty 
was  overcome  by  the  addition  of  alcohol.  The  solution 
containing  salts  of  magnesium  and  the  alkalis  is  made 
up  to  50  c.c.  and  an  equal  volume  of  absolute  alcohol 
added.  The  solution  is  precipitated  by  addition  of  50  c.c. 
of  a  saturated  ammoniacal  ammonium  carbonate  solution, 
containing  50  per  cent,  of  alcohol,  and  the  mixture  stirred 
and  allowed  to  stand  for  20  minutes.  If  the  amount  of 
alkali  salt  originally  present  is  small,  the  precipitate 
is  collected  on  asbestos  felt  in  a  perforated  crucible, 
washed  with  the  alcoholic  ammonium  carbonate  solution, 
dried,  ignited,  and  weighed  as  magnesium  oxide.  If 
the  amount  of  alkali  salt  originally  present  is  large,  the 
precipitate  is  purified  by  pouring  off  the  supernatant 
liquid  through  the  filter,  dissolving  the  precipitate, 
re-precipitating  ammonium  magnesium  carbonate,  and 
filtering,  etc.,  as  at  first. — W.  S. 


Rotating  anodes  ;  Electrochemical  analysis  with  — - — . 
A.  M.  Fairlie  and  A.  J.  Bone.  Electrochem.  and 
Met.  Ind.,   1908,  6,  19—21,  58—60. 

The  apparatus  in  use  in  the  laboratory  of  the  Tennessee 
Copper  Co.  consists  of  eight  pairs  of  platinum  electrodes, 
connected  in  series  and  arranged  so  that  any  pair  may 
be  cut  out  independently.  Each  anode  consists  of  a 
stem,  108  mm.  long,  at  the  lower  end  of  which  are  fixed 
ten  radial  blades  with  their  faces  set  at  an  angle  of  45°, 
the  whole  having  a  diameter  of  31  mm.  The  cathodes 
are  perforated  cylinders,  52-5  mm.  in  diameter,  in  which 
the  anode  rotates.  The  weights  of  the  platinum  anodes 
and  cathodes  are  6  grms.  and  16  grms.  each  respectively. 
The  method  for  the  determination  of  copper  in  com- 
paratively pure  material  such  as  converter  bars,  is  similar 
to  that  used  with  stationary  electrodes,  but  where  much 
iron  is  present,  the  ferrous  sulphate,  in  a  solution  of  which 
copper  is  practically  insoluble,  may  become  oxidized  to 
ferric  sulphate,  causing  the  already  deposited  copper 
to  be  redissolvcd.  It  is  therefore  necessary  to  keep  the 
degree  of  concentration  of  the  solvents  of  copper,  such 
as  ferric  sulphate  and  nitric  acid,  well  within  fixed  limits. 
The  material  to  be  treated  is  decomposed,  and  converted 
into  sulphate  by  the  usual  methods,  depending  on  its 
composition,  and  from  1  to  2-5  c.c.  of  nitric  acid  ate 
added  before  electrolysis,  thus  ensuring  that  just  the 
necessary  amount  of  nitric  acid  is  present.  The  electrodes 
are  then  brought  into  the  beakers  by  raising  the  latter 
and  supporting  them  on  stands,  strips  of  glass  with 
Suitable  openings  for  the  anode  stems  being  used  as 
covers.  For  the  assay  of  converter  bars,  5  ^rins.  are 
brought  into  solution  as  above  and  electrolysed  in  the 
presence  of  2-5  c.c  of  nitric  aeid.  The  anodes  are  rotated 
Kill  to  500  t  imes  per  minute  for  two  hours,  using  5  amperes 
pei'  loo  s(|.  em.  of  submerged  cathode  area,  the  tempera- 
t ii re  heme  between  50° — 55°  C.  For  mattes,  1  grm. 
is  taken  and  electrolysed  under  similar  conditions  to 
those  used  for  the  converter  liars,  except  that  only  2  C.C 
of  nitric  acid  arc  present,  and  with  a  current  of  .'{  amperes, 
the    assay    is    finished    in    45    to    55    minutes.      For    slags. 

3  grms.  are  taken,  and  the  determination   is  performed 

miller  the  same  conditions  as  for  mattes  except  thai 
only    I    e.e.    of    nitric    acid     miisl     he    present;     the    time 

required  is  35  to  40  minutes.  For  ores,  l  grm.  is  taken 
and  electrolysis  is  effected  in  the  presence  of  2  c.c.  of 
nitric  acid  and  with  a  current  of  2  amperes,  other  con- 
ditions   being   as    for   slacs  ;     the   assay    is   complete    ill    40 

to  60  minutes.     'I'd  determine  the  completeness  <>f  the 

deposition,   a   small   portion   of   the   solution    is  tested   with 

hydrogen  sulphide.  The  method  described  applies  onlj 
to  materials  free  from  interfering  elements,  the  presence 

of   which    would   necessitate    modifications.      V.  R. 
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Antimony :  Electrolytic  determination  of .     0.  Scheen. 

Z.  Elektroe'hem..  1908,  14.  257-  263. 
Thk  method,  proposed  by  A.  Classen  for  the  electrolytic 
determination  of  antimony  by  precipitation  from  a 
solution  of  a  sulpho  salt,  has  been  objected  to  by  later 
workers  on  the  ground  that  the  weight  of  precipitated 
metal  may  be  as  much  as  2  per  cent,  above  the  theoretical. 
The  author,  invest gating  the  process,  points  out  that 
the  cathodes  employed  in  Classen's  earlier  work  were 
basins  of  polished  platinum,  whereas  in  later  researches 
either  gauze  electrodes  or  dishes  with  a  roughened  surface 
were  used.  Polished  cathodes  cannot  be  used  for  larger 
quantities  than  01  to  Olo  grm.  of  antimony  in  140  to 
IfiO  c.c.  The  author  compared  the  results  obtained 
by  precipitating  the  metal  in  two  matt-surface  basins, 
one  of  which  was  but  slightly  roughened.  Pure  antimony 
was  dissolved  in  concentrated  sulphuric  acid  (1-5  to  2  c.c. 
for  every  01  grm.)  by  gentle  warming,  the  cooled  solution 
diluted  with  water,  and  mixed  with  pure  sodium  hydroxide 
until  the  reaction  was  only  feebly  acid.  80  c.c.  of  a 
solution  of  sodium  sulphide  (L14sp.  gr.)  and  30 c.c.  of  a30 
per  cent,  potassium  cyanide  solution  were  added,  and  the 
volume  made  up  to  140  c.c.  with  water.  The  solution 
was  finally  electrolysed  with  1-2  to  1-3  amperes  at  1-1  to 
1-4  volts  and  a  temperature  of  60° — 70°  C.  In  this  way, 
precipitating  02  to  0-5  grm.  of  the  metal  on  the  slightly 
deadened  surface,  good  results,  showing  a  maximum 
excess  of  08  per  cent.,  were  obtained.  Using  the  more 
porous  surface,  larger  excess  weights,  amounting  in  some 
cases  to  1-6  per  cent.,  were  obtained,  pointing  to  a  greater 
inclusion  of  extraneous  matter  in  the  pores.  It  is  probable 
that  the  inclosed  substance  is  partly  formed  by  the 
reduction  of  the  cyanide,  and,  in  fact,  on  washing  the 
precipitated  metal  with  alcohol,  an  almost  theoretical 
result  can  be  obtained.  It  is  not  possible  to  estimate 
larger  quantities  of  the  metal  by  using  a  greater  volume 
of  solution,  the  values  obtained  being  untrustworthy. 
A  large  excess  of  sodium  hydroxide  leads  to  too  high  a 
result  ;  where  this  cannot  be  avoided,  the  precipitated 
antimony  must  be  dissolved  in  sodium  sulphide  containing 
polysulphides,  and  re-precipitated  in  a  second  basin. 
However,  the  amount  of  alkali  (2  grms.)  necessary  in 
the  separation  from  tin  is  without  any  detrimental  effect. 
Finally,  the  author  finds  that  the  acceleration  of  the 
precipitation  by  using  rotating  anodes  is  impracticable, 
the  high  values  obtained  again  pointing  to  the  inclusion 
of  impurities.  The  same  objection  applies  to  the  use 
of  gauze  cathodes. — C.  A.  W. 

Carbonic  oxide  ;  Determination  of  more  particularly 

in  tobacco  smoke.       H.   Marcelet.       Bull.   Soc.   Chim., 
1908,  3,  556—558.     (See  this  J.,  1906,  201.) 

An  improved  form  of  apparatus  is  described  for  the 
estimation  of  carbonic  oxide  by  means  of  iodic  acid, 
and  it  is  stated  that  the  reaction  is  practically  complete 
with  gaseous  mixtures  containing  from  08  to  1  per  cent. 
of  carbonic  oxide.  The  length  of  the  column  of  acid 
traversed  by  the  gas  is  from  20  to  25  cm.,  but  with 
gases  richer  in  carbon  monoxide  than  the  above,  better 
results  will  be  obtained  by  lengthening  the  column  of 
acid.— B.  N. 

Alkali  carbonate  ;  Determination  of in  the  presence 

of  alkali  hydroxide,   by    Winkler's  method.       S.    P.   L. 
Sorensen  and  A.  C.  Andersen.     See  VII. 

Tellurium  ;  Behaviour  of in  assaying.     S.  W.  Smith. 

See  X. 

Copper  [in  orejt]  ;   Volumetric  method  for .       G.   S. 

Jamieson  and  others.     See   X. 

Vanadium   [in   ores]  ;   Determination   of .        A.    M. 

Wilson.     See  X. 

Carbon ;   Determination   of in   steel,    etc.        0.    M. 

Johnson.     See  XIB. 

Soils ;    Suchlinrfs    improved    method    of    determining    the 
acidity  of .     A.  J.  van  Schermbeek.     See  XV. 


ORG  A  NIC—Q  UA  NT  IT  A  Tl  VE. 

Nitrogen  ;   Determination  of .       H.    D.    Richmond. 

Analyst,  1908,  33,  179—184. 

I.  The  nitrogen  factor  for  casein. — Low  results  obtained 
by  the  author  in  the  determination  of  nitrogen  in  casein 
by  Kjeldahl's  method  were  found  to  be  due  to  the  presence 
of  impurities.  A  carefully  purified  sample,  which  had 
been  extracted  with  ether,  gave  the  following  results  : — 
Moisture,  1176;  fat,  1-46 ;  lactose,  none;  ash,  1-75; 
aldehyde  (condensed  from  the  ether),  0-41  ;  nitrogen, 
13-26;  and  nitrogen  corrected  for  impurities,  15-67  per 
cent.  The  average  results  obtained  in  the  determination 
of  nitrogen  in  a  specimen  of  casein  by  Dumas'  method 
were  16-55  per  cent.,  as  against  15-26  per  cent,  by 
Kjeldahl's  method  (calculated  on  the  dry,  ash-free  sub- 
stance), whilst  1-30  per  cent,  of  gas — at  first  regarded 
as  nitrogen,  but  subsequently  found  to  be  carbon  mon- 
oxide— was  collected  from  the  gases  given  off  during 
the  Kjeldahl  process.  The  absence  of  nitrogen  in  these 
gases  was  proved,  and  the  author  attributes  the  higher 
result  in  the  Dumas  method  to  the  presence  of  unburnt 
carbon  monoxide.  In  his  opinion,  therefore,  the  Kjeldahl 
method  must  be  regarded  as  more  reliable  than  the 
Dumas  method  for  the  determination  of  nitrogen  in 
casein,  and  probably  in  all  proteins.  The  mean  of  the 
results  of  Kjeldahl's  method,  after  making  the  above- 
mentioned  corrections,  was  15-65  per  cent.,  which  corre- 
ponds  to  the  factor  6-39.  II.  Triazo  nitrogen. — It  was 
found  by  Forster  and  Fierz  (Chem.  Soc.  Trans.,  87,  826  ; 
91,  855,  1350,  1942  ;  93,  72)  that  only  163  per  cent,  of 
nitrogen  (instead  of  21-7  per  cent.)  was  liberated  by 
sulphuric  acid  from  triazo-acetic  ester,  whereas  camphor  - 
ylazoimide  and  aromatic  azoimides  yielded  two-thirds 
of  their  nitrogen  under  these  conditions.  The  author 
finds  that  when  formaldehyde  is  present,  bis-triazo-acetic 
ester,  which  is  of  the  type,  RCH(N3)2,  also  readily  yields 
two-thirds  of  its  nitrogen  with  sulphuric  acid.  The 
addition  of  alcohol  and  mercury  to  the  sulphuric  acid 
increased  the  yield  of  nitrogen  up  to  nearly  21  per  cent., 
which  is  probably  to  be  attributed  to  the  reducing  action 
of  the  mercury.  A  sensitive  test  for  traces  of  halogens 
may  be  based  upon  the  fact  that  when  present,  under 
these  conditions,  a  whitish  precipitate  is  formed  in  the 
acid  in  the  case  of  chlorides  and  bromides,  and  a  green 
precipitate,  with  some  red  coloration  of  the  acid,  in  the 
case  of  iodides.  The  method  of  determining  the  nitrogen 
in  triazo  compounds  recommended  is  to  wash  0-1  to 
0-2  grm.  of  the  substance  into  a  Lunge's  nitrometer, 
with  successive  quantities  of  about  0-2  c.c.  of  alcohol 
(in  some  cases  the  author  added  2  drops  of  40  per  cent, 
formaldehyde  solution),  and  then  to  introduce  10  c.c. 
of  sulphuric  acid,  little  by  little.  The  nitrometer  is 
shaken,  and  the  volume  of  gas  liberated  is  measured 
in  the  usual  way,  and  an  allowance  made  for  the  pressure 
of  the  column  of  acid  {e.g.,  6  mm.  and  8-5  mm.  in  the 
two  nitrometers  used).  The  gas  is  taken  as  dry,  and 
there  is  no  appreciable  vapour  pressure  from  the  acid 
mixture.  Subsequently  the  residual  nitrogen  left  in  the 
substance  may  be  determined  by  Kjeldahl's  method, 
after  washing  out  the  nitrometer  with  small  portions  of 
sulphuric  acid,  and  adding  about  2  grms.  of  zinc  dust 
to  the  acid  mixture  and  washings.  The  ratio  of  nitrogen 
as  ammonia  to  nitrogen  as  gas  in  the  author's  experiments 
varied  from  1-83  to  2-03,  after  making  a  correction  for 
the  presence  of  carbon  monoxide  in  the  gas.  It  was 
found  that  the  addition  of  formaldehyde  did  not  make 
much  difference  in  the  results  in  the  case  of  compounds 
in  which  only  one  triazo  group  is  in  combination  with  a 
carbon  atom,  though  its  use  rendered  the  reaction  more 
regular.  Thus,  in  seven  experiments  in  which  form- 
aldehyde was  used,  the  ratio  between  the  two  forms 
of  nitrogen  only  varied  from  1-95  to  1-98,  whence  it  appears 
that  1-9  per  cent,  of  azidic-nitrogen  is  not  evolved  as  gas. 
The  author  therefore  applies  a  correction  for  this  by 
multiplying  the  readings  of  nitrogen  as  gas  by  the  factor 
102.  The  sum  of  the  nitrogen  thus  corrected,  and  of 
the  nitrogen  subsequently  obtained  as  ammonia,  were 
in  close  agreement  with  the  total  amount  of  nitrogen 
calculated  in  the  case  of  various  triazo  compounds. 

-C.  A.  M. 
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Halogens  ;  Determination  of in  chlorobromo-organic 

compounds.  H.  Baubigny.  Compt.  rend.,  1907,  146, 
931—933. 
Attempts  were  made  to  separate  chlorine  from  bromine 
by  burning  the  compounds  in  chromic-sulphuric  acid 
mixture,  and  collecting  the  chromyl  chloride  produced 
in  water,  and  the  bromine  in  alkaline  solution  of  sodium 
sulphite  ;  but  it  was  found  that  free  chlorine  was  always 
formed,  so  that  exact  separation  could  not  be  effected. 
The  method  adopted,  therefore  (and  which  gave  excellent 
results),  was  to  burn  in  chromic-sulphuric  mixture  in 
presence  of  silver  sulphate  (this  J.,  1903,  762,  and  1904, 
130)  and  determine  the  halogens,  either  separately,  or 
together  in  one  portion,  and  the  chlorine  separately  in 
another,  by  the  author's  copper-sulphate  and  potassium 
permanganate  method  (this  J.,  1897,  635,  and  1899, 
176).— J.  T.  D. 

Shellac  ;    A  method  of  analysing .     P.  C.  Mcllhiney. 

See  XlllB. 

Sugars ;      Volumetric    determination     of    reducing . 

77.  Limits  of  accuracy  of  the  method  under  standard 
conditions.  A.  R.  Ling  and  G.  C.  Jones.  III.  Deter- 
mination of  sucrose  and  invert  sugar  in  mixtures. 
A.   R.  Ling  and  T.  Rendle.     See  XVI. 

Alkalinity  [of  raw  sugars'] ;   Electrochemical  determination 
of- .     A.  E.  Lange.     See  XVI. 

Diastase  preparations  ;    Method  for  the  routine  valuation 
of .     W.  A.  Johnson.     See  XVII. 

Thiosulphonatcs  ;    Volumetric  determination  of .     A. 

Gutmann.     See  XX. 

Lead  in  cream,  of  tartar,   tartaric  acid,   and  citric  acid. 
R.   R.  Tatloek  and  R.  T.  Thomson.     See  XX. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Metals;     Solution    of in    non-metallic    solvents: 

2     Formation  of  compounds  between  metals  and  ammonia. 
C.  A.  Kraus.     J.  Amer.  Chem.  Soc.,  1908,  30,  653—668. 

The  author  shows  that  according  to  the  phase  rule,  the 
supposed    compounds    sodammonium,     NaNH3,     potass- 


ammonium,  KNH3.  etc.,  cannot  exist.  If  ammonium 
is  withdrawn  from  a  solution  of  an  alkali  metal  in  ammonia, 
the  vapour  pressure  continues  to  fall  until  a  solid  phase 
makes  its  appearance.  After  this,  the  pressure  of  the 
system  remains  constant  until  only  free  metal  and  gaseous 
ammonia  are  left.  Alteration  of  the  temperature  of  the 
experiment  does  not  prevent  this  constancy  of  pressure, 
proving  that  the  solid  phase  separating  out  is  identical 
with  the  free  metal  and  is  not  a  compound.  If  this  solid 
phase  was  a  compound  such  as  LiNH3,  a  licpiid  phase 
could  not  exist  unless  an  excess  of  ammonia  was  present, 
but  the  author  describes  an  experiment  in  which  a  solution 
of  lithium  in  amnion ia  exists  in  the  presence  of  an  excess 
of  the  metal.  Calcium,  however,  forms  with  ammonia, 
the  compound  Ca(NH3)G,  but  a  vapour  pressure-com- 
position curve  is  given,  which  shows  that  the  supposed 
compound  of  Moissan,  Ca(NH3)4,  does  not  also  exist. 
The  solution  of  calcium  in  ammonia  and  the  solid  com- 
pound, Ca(NH3)6,  have  similar  optical  and  electrical 
properties,  and  it  is  noticeable  that  the  metallic  char- 
acteristics of  calcium  are  not  destroyed  by  its  combination. 
It  is  suggested  that  the  compound,  Ca(NH3)fi,  is  simply 
a  free  positive  ion  which  is  present  to  some  extent  when  a 
calcium  salt  is  dissolved  in  ammonia,  and  the  name 
calcium  hexammoniate  is  proposed  for  it. — F.  R. 

Calcium  ;   Antagonistic  action  of upon  the  inhibitory 

effect  of  magnesium.     S.  J.  Meltzer  and  J.  Auer.     Proc. 
Roy.  Soc,  1908,  80,  B,  260—261. 

Subcutaneous  injections  of  a  magnesium  salt  bring 
rabbits  to  a  profound  state  of  ana-sthesia  and  paralysis. 
This  inhibitory  effect  is  completely  neutralised  by  the 
injection  of  a  calcium  salt.  This  experiment  is  analogous 
to  the  correction  of  an  excess  of  magnesium  in  the  soil 
by  "  liming." — E.  F.  A. 
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Ottawa. 
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The  following  table  gives  particulars  of  certain  Canadian 
manufactures  in  1905,  according  to  the  Census  of  1906  :  — 


Industries. 


I.   Food  products 

I'.aking  powder  and  flavouring  extracts    . . 
Condensed  milk  

Sugar,   refined 

Tallow,  refined 

I      Textiles     

Textiles,  dyeing  and  finishing  

ill.  Iron  and  steel  products    

]V.  Timber  and  lumber  and  their  manufactures 

Log  products   

Lumber  products 

Matches  • 

Wood  palp,  chemical  and  mechanical 

V.  Leather  and  its  finished  product*    

Leather,  tanned,  curried  and  finished   . . . 

VI.  I'oi'i-r  mid  printing 

Cardboard   

Paper 

VII.  Liautrrs  and  leverages   

Aerated   and  mineral  waters 

Ltqnors,  distilled  

l.l(|U<>rn,  malt 

Million*,   vinous    

Mult 


Establish- 
ments. 

Capital. 

Wage 
earners. 

Wages. 

Value  of 

products. 

No. 

4,774 

23 

ft 

8 

3 

$ 

88,826,860 
988,871 

607,0(10 

13,412,1.17 

194,820 

No. 

44,995 

340 

172 

1,694 

79 

t 

11,839,055 

106,247 

61,720 

868,026 

36,408 

172,017.002 
1,462,258 

855.409 
18,268,260 

270, :i70 

1,432 
3 

78,768,622 

(I4.r.,000 

66,822 

491 

17,257,210 
170,027 

84,370,099 

2. 261. 027 

684 

60,642,616 

30,187 

13,767,609 

52,587,061 

2,234 
1,321 

482 

8 
22 

1  is.  in;.  i;i  8 

97,606,078 

19,881,010 

262,000 

11,164,768 

77, '.Mis 

60,108 
U.672 

278 
2.26;. 

88,062,869 

18,050,335 

5,012,078 

69,098 

886,849 

109,500,970 
87,1  12,28(1 

20,628,667 

226,743 
3,793,131 

321 
99 

27,681,986 
10,807,941 

17,678 
8,120 

6,240.986 
1,849,188 

41,201,872 
14,789,889 

608 

3 

31 

47,868,988 

828,911 

21,260,161 

10,266 

257 

4,689 

8.: BOO,  804 

72,191 

1,808,688 

32,778,880 
820,898 
9,449 

173 

64 

9 

89 

7 

4 

96,129 

1, SOU. 406 

10,209,004 

12,688,948 

684,204 

788,800 

8,661 
088 

70f. 

2,132 

67 

lit) 

1,786,768 
896,881 

307,200 

i  046,160 

14,674 

60,008 

13,928.701 
1.949,951 

2,348,688 

sill, 177 
253,929 
|i:ilt,|illl 
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Industries. 

Establish- 
ments. 

Capital. 

Wage 
earners. 

Wages. 

Value  of 
products. 

No. 

Ill 

•J.") 

5 

e 

21 
25 
36 

7 
10 

6 

641 

5 

405 

17 
15 

7 

9 

6 

50 

7 

414 

18 

3 
11 
3 
3 
5 
20 
3 

22 

S 

16,030,312 

2,600,818 

879,500 

324,518 

3,801,266 

3,064,202 

2,915, 2711 
612,500 

1,350,300 
311,940 

24,800,605 

2,459,537 

7,110,685 

172,440 

8,916,689 

863,500 

112,308 

231,000 

1,820,387 

240,067 

104,079,075 
87,j76,829 

745,510 
8,613,683 

922,000 
1,579,203 

192,500 

2,584,699 

70,000 

476,555 

No. 

3,281 
728 
103 
86 
729 
642 
345 
136 
336 
116 

13,276 
254 

6,154 
337 
1,300 
1,362 
115 
111 
897 
184 

20,116 
9,307 

122 
1,607 
137 
281 
147 
530 
14 

439 

S 

1,247,332 

286,874 

47,531 

32,250 

345,288 

239,913 

130,650 

53,273 

80,623 

31,930 

4,932,640 

134,016 

1,803,297 

140,903 

590,101 

469,364 

62,781 

34,675 

466,529 

90,683 

10,665,471 
5,880,459 

53,342 
557,191 

55,462 
185,172 

29,218 

191,001 

5,560 

152,725 

15,290,822 

2,776,361 
464,718 

272,676 

Oils 

4,480,849 
3,717,181 
1,551,429 



Starch    

434,030 
1,225,570 

368,008 

IX.   Clay,  iilnss.  and  stone  products 

13,558,921 

253,070 

4,774,305 

375,130 

2,271,002 
1,421,773 

Glass,  stained,  cut,  and  ornamental 

200,026 
68,504 

I. inn" 

1,139,416 

XIV.   Miscellaneous — 

449,789 

50,068,669 
28,418,328 

815,993 

1,513,819 

234,700 

( lake 

1,278,659 

<;iue 

362,302 

Wax  candles 

2,956,309 
40,000 

XV.  Hand  trades — 

451,247 

New  Book. 

Report  to  the  Government  of  India,  containing 
an  account  of  the  research  work  on  indigo 
performed  in  the  university  of  leeds,  1905 — 
1907.  By  W.  Popplewell  Bloxam,  with  the  assist- 
ance of  B.  H.  Wood,  I.  Q.  Orchardson,  R.  Gaunt, 
and  F.  Thomas,  and  under  the  general  supervision  of 
Mr.  A.  G.  Perkin,  F.R.S.     Price  3s. 

Large  8vo  volume  of  117  pages,  containing:  (1)  A 
summary  of  work  done  in  India,  1902-4.  (2)  Reprints 
and  abstracts  of  various  papers  on  indigo  from  this 
Journal  and  the  Journal  of  the  Chemical  Society. 
(3)  Consideration  of  the  results  of  analysis  of  the  indigo 
from  "  Mahai "  of  the  plant  grown  at  Pemberandah 
experimental  plots,  1903.  (4)  Summary  of  the  report 
made  to  the  Gokernment  of  India  as  a  result  of  the 
research  work  at  Leeds,  1905 — 1907.  An  Appendix 
concludes  the  work. 


Patent   List. 

Where  a  complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions Jor  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND   MACHINERY. 

Applications. 

10,854.  Schmntolla.    Gas  fired  shaft  furnaces.    May  19. 

11,019.  Stare.  Dehydrating  apparatus.  [U.S.  Appl., 
Itay  21,  1907.]*     May  21. 

11.088.  Macfarlane.  Evaporators  for  concentrating 
liquids.      May   22. 

11.121.  Imbert.     Preparation  of  emulsions.*     May  22. 

11,385.  Barker  (Alba  ugh -Dover  Co.).  Liquid  separators* 
May  26. 

11,540.  Mazza  and  de  Murietta.  Separating  the 
components  of  gaseous  mixtures.*    May  27. 


Complete  Specifications  Accepted. 

12,385  (1907).  Smith.  Rotary  mixing  machines 
June  3. 

15,491  (1907).  Hocking.     Filters.     June  3. 

15,589  (1907).  Bradford  Dyers'  Assoc,  &  Worsley. 
Vacuum  evaporators.      May  27. 

27,798  (1907).  Ruthenberg.  Wood  wool  for  filtering 
purposes.     June  3. 

488  (1908).  Hampl.  Separately  collecting  different 
portions  of  liquid  discharged  from  a  hydro-extractor. 
May  27. 

4859  (1908).  Imray  (Meister,  Lucius  und  Briining). 
Mixing  machines.     May  27. 


II.— FUEL,  GAS,  AND   LIGHT. 
Applications. 

10,885.  Wolfram-Lampen  A.-G.  Manufacture  of 
filaments  for  electric  incandescent  lamps.  [Ger.  Appl., 
Nov.  29,  1907.]*    May  19. 

10,891.  Wolfram-Lampen  A.-G.  Manufacture  of 
filaments  for  electric  incandescent  lamps.  [Ger.  Appl., 
Oct.  7,  1907.]*    May  19. 

10,900.  Beardmore  &  Co.,  Ltd.,  and  others.  Production 
of  recoverable  ammonia  in  the  manufacture  of  producer 
gas.  '  May  20. 

11,296  and  11,297.  Parsons.  Facilitating  combustion 
of  fuel.*     May  25. 

11,524.  Siemens  und  Halske  A.-G.  Manufacture  of 
metal  incandescence  filaments  free  from  carbon.  [Ger. 
Appl.,  June  8,  1907.]*     May  27. 

11,533.  Thomas.     Gas  producer.*     May  27. 

11.599.  Rittersberg  and  Rubert.  Producing  filaments 
for  electric  lamps.    [Ger.  Appl.,  Sept.  6,  1807.]*    May  28. 

11.600.  Rittersberg  and  Rubert.  Producing  filaments 
for  electric  lamps.    [Ger.  Appl.,  Oct.  30,  1907.]*     May  28. 

11,603.  Siemens  und  Halske  A.-G.  Manufacture  of 
tungsten  incandescence  filaments.  [Ger.  Appl.,  June  8, 
1907.     Addition  to  No.   1 6.489  of  1907.]*     May  28. 

11,688.  Mueller.  Regenerative  coke  ovens.  [Ger.  AppL, 
.May  29,  1907.]*     May  29. 

Complete  Specifications  Accepted. 

12,130(1907).  Catteau.    Suction  gas  producers.    June3. 
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16,303  (1907).  Franks.  Manufacture  of  coal  gas. 
June  3. 

18,141  (1907).  Jones.     Coke  ovens.     May  27. 

23,585  (1907).  Fainveather  (Gluhlampenwerk  Anker). 
Producing  electric  illuminating  bodies.     May  27. 

20.057  (1907).  Koppers.     Gas  retorts.     June  3. 

27,833  (1907).  Co  w^per- Coles.  Furnaces  for  producing 
smokeless  fuel.     May  27. 

06  (1908).  Little.     Arc  lamp  electrodes.     June  3. 

254  (1908).  Sepulchre.    See  under  X. 

907  (1908).  Suchowiak.  Producing  artificial  fuel. 
May  27. 


III.— DESTRUCTIVE  DISTILLATION,   TAR 

PRODUCTS,  PETROLEUM,   AND 

MINERAL  WAXES. 

Applications. 

10,892  and  10,959.  Seidenschnur.  Treating  crude 
petroleum.  [Ger.  Appls.,  Aug.  19  and  Nov.  5,  1907.]* 
May  20. 

11,140.  Edeleanu.  Purifying  crude  petroleum  or 
petroleum  products  or  distillates.*    May  22. 

Complete     Specifications  Accepted. 

11,498  (1907).  Marriott.  Compositions  for  improving 
pitch  and  bitumen.     May  27. 

17.523  (1907).  Knopf.  Producing  a  fat  from  mineral 
oils  for  industrial  purposes.     June  3. 


10,938.  Brandenburg.  Manufacture  of  tin  salts. 
[Addition  to  No.  1461  of  1908.]*     May  20. 

11,388.  Eydman.  Purifying  sea  water  or  brine  and 
separating  the  salts,  etc.*     May  26. 

11,415.  Norsk    Hydro- Elekt  risk   Kvaelstofaktieselskab. 
Production  of  pure  sodium  nitrite.     [Appl.  in  Norway   , 
June  1,  1907.]*     May  26. 

11,590.  Loiseau.  Manufacture  of  carbonic  oxide.* 
May  28. 

11,710.  Siemens  und  Halske  A.-G.  Plastic  mass  from 
tungsten  compounds.  [Ger.  Appl.,  Aug.  3,  1907.]* 
May  29. 

11,732.  Gaillard.  Lead  chambers  for  the  manufacture 
of  sulphuric  acid.*     May    29. 

Complete  Specifications  Accepted. 

11,338  (1907).  Evans.  Preparation  of  red  oxide  of 
iron,  zinc  sulphate,  and  sulphuric  acid.     May  27. 

11,494  (1907).  Kohler.  Manufacture  of  sulphur 
compounds.     May  27. 

21,725  (1907).  Meurer.  Manufacture  of  metal  sulphates 
from  metal  sulphides.     May  27. 

23,217b  (1907).  Johnson  (Verein  Chem.  Fabr.). 
Manufacture  of  anhydrous,  pulverulent  sodium  hydro- 
sulphite.     June  3. 

23,217c  (1907).  Johnson  (Verein  Chem.  Fabr.). 
Manufacture  of  pulverulent,  anhydrous  thiosulphate. 
June  3. 

24.864  (1907).  Morris,  Raine,  Kerr,  and  McLachlan. 
Production  of  a  cyanide  of  an  alkali  metal.    June  3. 

24.865  (1907).  Morris,  Raine,  Kerr,  and  McLachlan. 
Production  of  white  lead  and  lead  carbonate.     June  3. 


IV.— COLOURING  MATTERS  AND  DYESTUFFS. 
Applications. 

10,755.  Newton  (Bayer  und  Co.).  Manufacture  of 
red  colouring  matters  containing  sulphur  and  capable 
of  dyeing  from  a  vat.     May  18. 

10,058.  Lichtenstein.     -See  under  XXIII. 

11,141.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Reduction  of  indigo  and  similar  colouring  matters.* 
May  22. 


VIII.— GLASS,   POTTERY,   AND   ENAMELS. 
Application. 
11,321.  Grunzweig     und     Hartmann.       Impregnating 
ceramic  and  other  porous  objects.     [Ger.  Appl.,  June  6, 
1907.]*     May  25. 

Complete  Specification  Accepted. 

11,849  (1907).  Lascelles,  and  Illustrated  London  News 
and  Sketch,  Ltd.   Ornamenting  china.    June  3. 


V— PREPARING,  BLEACHING,   DYEING, 

PRINTING,   AND  FINISHING   TEXTILES,   YARNS, 

AND   FIBRES. 

Applications. 

10,922.   Hindley.      Obtaining  variegated  colour  effects 
on  fabrics.*     May  20. 

[0,951,  Shuman  and  Shuman.    Apparatus  for  cleansing 
wool.*     May  20. 

11,314.  Newton  (Bayer  und  Co.).     Printing.     May  25. 

11,637.  Johnson      (Hussong      Dyeing      Machine      Co.). 
Dyeing  material.*     May  28. 

Complete  Specifications  Accepted. 

12,556  (1907).  Dugour.      Preparation  for  impregnating 
fabrics,  etc.     May  27. 

1 '_!, 695  (1907).  Sharp.     Starching  and  dyeing.     June  3. 
'    15,137     (1907).  Bloxam     (Kirohhofl     und     Ncirath). 
Bleaching  fibres,  fabrics,  etc.     May  27. 
•    20,747  (1907).   Mite'.. ell.    Printing  felt  and  like  material. 
June  3. 

23,675   (1907).   Costikyan.      Apparatus  for    printing   or 
dyeing  yarns.     May  27. 

►  23,736  (1907).  Burgoyne.    Treatment  of  wool  or  like 
fibres  by  dyeing,  etc.     .May  27. 

(1766     (1008).  Crumiere.       Manufacture     of     artificial 
horsehair  and  ribbons  of  cellulose.     May  27. 


VII.— ACIDS,   ALKALIS,   AND  SALTS. 

APPLICATIONS. 

10,781.  England)     Treatment  of  ammonium  sulphate. 

May   is. 

10,606,    Beardmore  &  Co  ,  Ltd.,  and  others.  See.  under  11. 


IX.— BUILDING  MATERIALS,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Applications. 

10,807.  Polysius.  Treating  cement,  ores,  etc.  [Ger. 
Appl.,  May  18,  1907.]*     May  18. 

ll,()62.  Payne.  Manufacture  of  fire-bricks,  crucibles, 
retorts,  etc.*     May  21. 

11,522.  Timofeeff.  Manufacture  of  cement.  [Addition 
to  No.  17,006  of  1906.]*     May  27. 

Complete  Specifications  Accepted. 

12,137  (1907).   Lefrano.     Artificial  stone.     May  27. 
19,523  (1907).  Jupillat.      Composition  for   plaster  and 
the  manufacture  of  tiles.    June  3. 


X.— METALLURGY. 

Applications. 

10,807.  Polysius.     fifes  under  l.\. 

10,830.  Reee,  Davey,  and  Martin.  Extraction  of 
metals  from  ores.     May   l'.». 

10,960.  Gutensohn.     While  alloy.     May  20. 

11,006.  Rayner  (Innes,  Procter,  and  ffayles).  Apparatus 
for  separating  solution   from  slimes,   sand,   vtc.      May  21. 

11,073  and  11,074,  Cowper-Coles.  Recovery  of  tin 
from   tinned   scrap  iron,   etc      May  21. 

11,105.  Davies.  Treating  electrolytio  copper  during 
melting  in  a  reverberatory  furnace.     May  22. 

11.259.  Lee.  Reverberatory  Bmelting  furnaces.* 
May  28. 

11,470.  Williams  and  Bradley.  Obtaining  lead,  zinc, 
and  copper  from  ore.     May  27. 
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11,525.  Von  Svklippehbadfc  Extracting  zinc  from 
materia  la.*    .May  -21. 

11,008.  Rubel.    Deoarburisation  of  oast  iron.*    May  28. 

11,606.  (ios.m.o.H.  Classen  and  Co,  Manufacture  of  a 
soldering  Mux.  [Ger.  Appl.,  June  27,  1007.]*     May  28. 

CuMn.KTF.    SPECIFICATIONS    .ACCEPTED. 

941.')  (1907).     Willey  and  Bartle.    Slime  oonoentrators. 

June   3. 

11,606  (1907).  Kuhne.  Production  of  metals,  metalloids, 
or  alloys.     May  -2~. 

12,726  (1907).  Qosehen  (Solis).  Treating  slimes,  etc., 
with  Quids,    June  3. 

12.74S  (1907).  Cowper-Coles.  Rendering  silver  non- 
tarnishahle.     June  3. 

16,943  (1907).  Willey.  Fluxes  for  aluminium  solders. 
June  3. 

16,834  (1907).  Imbett.  Treatment  of  ores  by  the 
precipitation  process.     Juno  3. 

17.779  (1907).  Lavington  (Brown).  Treatment  of  ores 
and  metal  bearing  solutions.     June  3. 

2S.511  (1907).  Guggenbiihl.  Solder  for  aluminium  or 
aluminium  alloys.     May  27. 

28,687  (1907).  Wihrin  and  Wibrin.  Aluminium  solder. 
May  27. 

254  (1908).  Sepulchre.  Purifying  blast  furnace  and 
other  gases.     Juue  3.  . 

3982  (1908).  Painter.     Hardening  steel.     June  3. 

5451  (1908).  Barraia.      Silver-like   alloy.      June   3. 


XI— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 
Complete  Specifications  Accepted. 

9397  (1907).  De  Pont.  Manufacture  of  compositions 
for  electric  insulation,  etc.     June  3. 

11,471  (1907).  Cowper-Coles.  Electro-deposition  of 
metals.     May  27, 

665  (1908).  Strohmenger.  Material  for  separating  or 
enclosing  the  plates  of  secondary  batteries.    June  3. 


XII.— FATTY    OILS,   FATS,   WAXES,   AND   SOAPS. 

Complete  Specifications  Accepted. 

6825  (1907).  Genthe.      Making    linseed    oil    products. 
May  27. 

12,849  (1907).  Finlay.     Production  of  soap.     June     3. 
18,253  (1907).  Bloxam  (Jacobi).    Soap  frames.    May  27. 


XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 


(A) — Pigments,  Paints. 
Applications. 


10,817 

May  19. 

11,399.  Taylor 
11,638.  White. 

May  28. 


Lovell.     Preservative  and  anti-corrosive  paint. 

May  26. 


Manufacture  of  distemper 
Producing    oxide    of 


iron    pigments. 


Complete  Specifications  Accepted. 

20,990  (1907).  Merz.  Preparation  of  colours  or  pig- 
ments for  painting  or  printing.     June  8. 

21,601  (1907).  Wegelin.    Manufacture  of  soot.    June  3. 
24,865  (1907).  Morris,    Raine,    Kerr,    and    McLachlan. 
tider  VII. 

(B.) — Resins,  Varnishes. 

Applications. 

11,031.  Pilgram.     Production  of  a  siccative.*     May  21. 

11,456.  Strange,  Pim,  and  Burrell.  Manufacture  of 
varnishes.      May    26. 

11,667.  Castle.  Manufacture  of  floorcloths,  linoleums, 
patent  leathers,  etc.     May  29. 


(C.) — India-Rubber. 

Application. 

10,731.  Torrini,    Hoffmann,  and   Penoit.      Material  to 
take  the  place  of  vulcanised  rubber.     May  18. 

Complete  Specification  Accepted, 


23,755  (1907).  Tolkien. 
substitute  for  indiarubber. 


Compound    for    use    as    a 
May  27. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,   Ac 

Applications. 

11,292.  Baum.     Material  substituting  leather,     [Appl, 
under  Rule  13,  Jan.  24,  1908.]*    May  25. 
11,657.  Castle.    See  under  X1IIB. 

Complete  Specifications  Accepted. 

18,773  (1907.)  Rasmussen.  Methods  and  extracts 
used  in  tanning.     May  27. 

2417  (1908.)  Delignon.  Machines  for  treating  skins. 
May  27. 

4358  (1908).  Redlich  and  Pollak.  Manufacture  of 
quebracho  extract.     May  27. 

TV.— MANURES.  Ac 
Application. 
11,644.  Harrison.    Manufacture  of  fertilisers,*     May  28. 

XVI.— SUGAR,  STARCH,  GUM,  Ac. 

Complete  Specification  Accepted. 

12,762  (1907).  Eastick.  Purifying  and  making  invert 
sugar  and  syrups.     June  3. 


XVII.— BREWING,  WINES,  SPIRITS,  Ac 

Complete  Specification  Accepted. 

12,012  (1907).  Armstrong.     Brewing,     distilling, 
May  27. 


Ac. 


XVIIL— FOODS  ;   SANITATION,  WATER 
PURIFICATION ;  AND  DISINFECTANTS. 

(A) — Foods. 
Applications. 

11,597.  Fischer.  Production  of  lecithin,  yolk  oil,  and 
cholesterin.     [Ger.  Appl.,  May  28,  1907.]*     May  28. 

11,653.  Schwartz  and  Schwartz.  Manufacture  of 
beverages.     May  29. 

Complete  Specifications  Accepted. 

8823  (1907).  Kuhn.  Treating  liquids  to  prevent  their 
fermentation.     May  27. 

22,195  (1907).  Finkler.  Rendering  the  nutrient  con- 
stituents of  grain,  pulse,  Ac,  accessible  to  digestion. 
June  3. 

25,287  (1907).  Schluter  and  Paucksch.  Method  of 
producing  flour.     May  27. 

25,809  (1907).  Silberberg.  Manufacture  of  flour. 
May  27. 

(B.) — Sanitation  ;   Water  Purification. 
Application. 
11,204.  Crawford.      Solution    of    oxygen    in    distilled 
water.     May  23. 


XIX.— PAPER,  PASTEBOARD,  Ac 
Application. 

11,139.  Bowden  and  Dodd.     Manufacture  of  solutions 
of  lower  nitrates  of  cellulose.     May  22. 
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Complete  Specifications  Accepted. 

2794  (1908).    Crumiere.        Eliminating     copper     from 
coagulated  cellulose.     May  27. 

6766.  (1908).  Crumiere.     See    under   V. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

11,248.  Hertkorn.  Process  for  manufacturing  cam- 
phors.*    May  23. 

11,335.  Johnson  (Deuts.  Gold-  und  Silber-Scheide 
Anstalt).  Manufacture  of  compounds  of  sodium  and 
arylamines.*     May  25. 

11,457.  Johnson  (Boehringer  und  Soehne).  Manu- 
facture of  salicylic  acid  derivatives.     May  26. 

XXL— PHOTOGRAPHIC    MATERIALS     AND 
PROCESSES. 
Applications. 


10,887.  Cooper  and  Inman. 
graphic  surfaces.     May  19. 


Colouring  sensitized  photo- 


11,341.  Klatte.       Photographic      dry      plates.      [Ger. 
Appl.,  Feb.  22,  1908.]*     May  25. 


XXIL— EXPLOSIVES,  MATCHES,  &c 

Applications. 

11,337.  Matthews,     Pirn,     and    Strange.     Solution    or 
gelatinisation  of  cellulose  nitrates,  and  their  use.    May  25. 
11,807.  Glen.     Explosives.     May    30. 
11,812.  Glen.     Explosives.     May    30. 


XXIIL— GENERAL      ANALYTICAL      CHEMISTRY. 

Application. 

11,058.  Lichtenstein.  Instruments  for  estimating, 
comparing,  or  matching  tints  or  colours  on  the  appearance 
of  bodies.     May  21. 

Complete  Specification  Accepted. 

1636  (1908).  Brown  and  Duvel.  Apparatus  for  the 
rapid  determination  of  the  moisture  content  of  grain,  &c. 
May  27. 
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Official   Notices. 

ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  the 
Armstrong  College,  Newcastle-on-Tyne,  on  Wednesday, 
July  22nd.  at  10.30  a.m.  A  programme  'and  request 
form  were  contained  in  the  May  30  number  of  the 
Journal.  The  ticket  of  membership  will  be  found  in  this 
number. 

In  accordance  with  the  provisions  of  By-law  18  of  the 
Society  of  1SS1,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
(see  p.  363.  April  30th  number)  will  retire  from  their 
respective  offices  at  the  forthcoming  Annual  Meeting. 

Prof.  R.  Meldola,  F.R.S.,  has  been  nominated  to  the 
office  of  President  under  Bv-law  8  ;  Dr.  J.  T.  Dunn, 
Mr.  A.  R.  Ling,  Mr.  Georg'e  C.  Stone,  and  Mr.  R.  C. 
Woodcock,  have  been  nominated  Vice-Presidents  under 
By-law  8  ;  Sir  Boverton  Redwood  has  been  nominated 
a  Vice-President  under  By-law  11  ;  and  Dr.  T.  B.  Wagner 
has  been  nominated  a  Vice-President  under  By-law  26. 
Prof.  P.  Phillips  Bedson  and  Mr.  H.  Van  der  Linde  have 
been  nominated  Ordinary  Members  of  Council  under 
By-law  26 ;  and  Mr.  Thomas  Tyrer  and  Dr.  Ludwig 
Mond,  F.R.S.,  have  been  nominated  Hon.  Treasurer  and 
Hon.  Foreign  Secretary  respectively  under  By-law  9. 

Prof.  W.  Hodgson  Ellis,  Messrs.  0.  Guttmann  and 
H.  Hemingway  and  Dr.  G.  G.  Henderson  have  been 
nominated,  under  Rule  18,  to  fill  four  vacancies  among  the 
Ordinary  Members  of  Council.     No  ballot  will  be  required. 

The  medal  has   been  awarded  to  Sir  Andrew  Noble, 
Bart..   K.C.B.,   F.R.S.,  for  his  researches  on  explosives. 
By  order  of  the  Council, 
Charles  G.  Cresswell,  Secretary. 

SEVENTH  INTERNATIONAL  CONGRESS    OF 
APPLIED    CHEMISTRY,    LONDON,    1909. 

A  circular  issued  by  the  Joint  Organising  Committee 
of  the  Congress,  which  will  be  found  in  the  last  number  of 
the  Journal,  states  that  the  Seventh  International  Congress 
of  Applied  Chemistry  will  be  held  in  London  from 
May  27th  to  June  2nd,  1909.  It  will  find  ample  accom- 
modation in  the  buildings  of  the  University  of  London, 
the  Imperial  Institute,  and  the  Imperial  College  of 
Science  and   Technology  at  South   Kensington. 

The  Sections,  both  in  number  and  kind,  will  be  the 
same  as  those  of  the  Sixth  Congress  at  Rome  ;  and  the 
list  of  Sectional  Presidents,  Vice-Presidents,  and  Secre- 
taries is  virtually  complete. 

Local  Committees,  to  further  the  interests  of  the 
Congress,  are  being  formed  by  the  various  Local  Sections 
of  the  Society,  as  well  as  in  Belfast,  Bristol  and  Cardiff. 
Similar  Committees  are  being  formed  abroad,  and  from  all 
quarters  are  forthcoming  promises  of  support  and  attend- 
ance. 

Private  appeals  for  the  necessary  funds  have  met  with 
a  generous  response,  and  a  wider  appeal  is  in  contem- 
plation at  an  early  date,  in  order  that  the  foreign  visitors 
may  have  a  worthy  reception  on  this  the  first  occasion 
on  which  such  a  Congress  has  been  held  in  London. 


Proceedings  of  Extraordinary  General 
Meeting  of  the  Society. 

Held  at  Palace  Chambers,  Westminster,  on  June  15th,  1908. 

Adoption"  of  By-laws  amended  in  accordance  with 
suggestions  made  by  the  privy  council. 


The  President  took  the  chair  at  5  p.m. 
The    Secretary    read     the     minutes    of     the    General 
ing  held  at  the  House  of  the  Royal  Society  of  Arts 
on  March  13th,  1908. 


The  minutes  having  been  duly  confirmed  : — 
The  President  stated  that  the  by-laws,  prepared  in 
accordance  with  the  provisions  of  the  Charter  and  passed 
in  General  Meeting,  had  been  sealed  and  presented  to 
the  Privy  Council,  which  had  made  suggestions  for 
their  amendment,  the  majority  of  which  were  verbal. 
One  amendment,  however,  involved  a  principle,  viz., 
that,  instead  of  appointing  trustees,  the  Society  should 
place  its  investments  in  its  own  name.  The  suggestion 
1  came  from  the  Privy  Council  as  being  the  practice  of 
Corporations,  and  indeed  one  of  the  main  objects  of 
incorporation.  The  Council  had  carefully  considered 
the  matter,  and  had  decided  to  adopt  the  Privy  Council's 
suggestions  in  all  respects.  This  meeting  was  called  to 
consider,  and  if  thought  fit,  pass  the  amendments,  notice 
of  which  had  been  given  in  the  Society's  Journal  for 
May  31st  last,  and  which  he  would  now  call  upon  the 
Secretary  to  read. 

The  Secretary  then  read  the  notice  convening  the 
meeting  and  setting  forth  the  resolutions  amending  the 
By-laws,  as  follows  : — 

BY-LAWS. 

Take  Notice  that  under  the  provisions  of  By-law  40 
of  the  Society  of  1881  the  President  and  Council  hereby 
convene  an  Extraordinary  General  Meeting  of  the  Society 
to  be  held  at  five  o'clock  in  the  afternoon  of  Monday, 
June  15th,  next,  at  the  Offices  of  the  Society,  Palace 
Chambers,  Westminster,  for  the  purpose  of  considering 
and  if  thought  fit  passing  the  subjoined  Resolutions 
setting  forth  certain  amendments  to  the  draft  By-laws 
printed  in  the  Journal  of  the  31st  January  last  which 
were  adopted  without  alteration  at  the  General  Meeting 
held  on  the  13th  March  last. 

RESOLUTIONS. 

(a)  "  That  the  words  '  such  investigation  of  all  the  cir- 
cumstances as  the  Council  may  think  fit '  in  the  third  and 
fourth  lines  of  By-law  15  (Suspension  or  Determination  of 
Membership  by  Council)  be  deleted  and  the  following 
words  be  substituted  in  their  place  :  '  the  member  first 
having  had  an  opportunity  of  being  heard.'  " 

(b)  "That  in  paragraph  (b)  (V.)  of  By-law  19  (Con- 
stitution) the  words  '  The  Trustees '  be  deleted." 

(c)  "  That  the  words  'as  the  Council  '  in  the  sixth  and 
seventh  lines  of  the  last  paragraph  of  By-law  19  (Con- 
stitution) be  deleted." 

(d)  "  That  the  word  '  them  '  in  the  third  line  of  By- 
law 20  (The  President)  be  deleted  and  the  words  '  the 
Council '  be  inserted  in  its  place." 

(e)  "  That  the  word  '  them,'  in  the  third  line  of 
By-law  21  (Vice-Presidents)  be  deleted  and  the  words 
'  the  Council '  be  inserted  in  its  place." 

(/)  "  That  the  words  in  the  second  paragraph  of  By- 
law 26  (Election  of  Council),  '  names  of  retiring  Trustees 
and  '  be  deleted,  and  the  words  '  name  of  the  retiring  ' 
be  inserted  in  their  place." 

(g)  "  That  the  words  '  and  shall  prepare  '  in  the  tenth 
line  of  By-law  33  (Hon.  Treasurer)  be  deleted  and  the 
words  '  prepare  or  '  be  inserted  between  the  words  '  shall  ' 
and  '  cause  '  in  the  ninth  line  thereof." 

(h)  "  That  the  word  '  but '  in  the  twelfth  line  of  By- 
law 52  (Contents  of  Journal)  be  deleted  and  the  word 
'  and  '  he  inserted  in  its  place." 

{i)  "That  the  words  'names  of  the  Trustees  of  the 
Society  '  in  the  sixth  and  seventh  lines  of  By-law  58 
(Investments)  be  deleted,  and  the  words  '  name  of  the 
Society  or  in  the  names  of  three  members  of  the  Society 
who  shall  not  be  members  of  the  Council  '  be  inserted  in 
their  place  ;  and  that  the  words  '  to  the  Trustees  '  in  the 
tenth  line  be  deleted." 
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Ij)  "That  the  whole  of  By-law  59  (The  Trustees*,  be 
deleted  and  that  the  rest  of  the  By-laws  be  renumbered 
accordingly." 

(k)  "That  the  words  in  the  second  and  third  lines  of 
By-law  60  (Auditor)  '  in  manner  provided  by  tne  By-laws 
for  the  election  of  a  Trustee  '  De  deleted." 

(I)  "  That  the  words  "  the  Trustees  '  in  the  eighth  line 
of  By-law  63  (Annual  General  Meeting)  be  deleted." 

(m)  "  That  the  words  '  any  of  them  '  in  the  fifth  line  of 
By-law  70  (Minutes  to  be  Evidence)  be  deleted  and  the 
words  '  the  Council  or  a  Local  Section  '  be  inserted  in  their 
place." 

(n)  "That  all  the  words  after  the  word  'auditor' 
in  the  fifth  line  of  By-law  77  (Custody  of  Charter  Deeds 
and  Securities)  be  deleted." 


The  above  amendments  are  necessary  in  order  to  obtain 
the  approval  by  the  Privy  Council  of  such  By-laws  in 
pursuance  of  Clause  40  of  the  Charter. 

The  President  then  moved,  and  the  Hon.  Treasurer 
seconded,  that  the  resolutions  set  forth  above  be  passed. 

The  motion  was  carried  unanimously. 

The  President  then  moved,  and  Mr.  J.  H.  Johnston 
seconded,  that  the  Seal  of  the  Society  be  affixed  to  the 
By-laws  as  amended.  The  motion  was  carried  unani- 
mously. 

The  Seal  of  the  Society  was  then  affixed  and  attested 
by  the  signatures  of  the  President,  Hon.  Treasurer,  and 
Secretary. 

Mr.  W.  C.  Hancock  moved  and  Mr.  H.  S.  Hawdon 
seconded,  that  a  vote  of  thanks  be  accorded  to  the 
President  for  taking  the  chair.  This  terminated  the 
proceedings. 


STATEMENT   OF   REVENUE   AND   EXPENDITURE   FOR  THE   YEAR   1907. 
(Made  up  to  the  29th  February    1908.) 


REVENUE. 


Annual  Subscriptions — 

2  Subscriptions  for  the  year  1907 

received  in  1905 2  10  0 

306  Ditto  ditto,  in  1906    382  10  0 

3820  Ditto  ditto,  in  1907    4775  0  0 

44  Ditto  ditto    (to  29  February)  in 

1908 55  0  0 

(Sundry    excess    payments    and 

4172       balances)    14  6  8 

Entrance  Fees  (305  at  £1  Is.  Od.)    320  5  0 

Life  Composition  Fees  (2  at  £20  0s.  Od.)  40  0  0 

"  Collective  Index "  Subscriptions     ....  28  80 

"  Decennial  "  Index  ditto 470  4  9 


£    s.    d.       £    s.    d. 


5229     6     8 


498   12     9 


£      s.    d. 
Interest  from  Investments — 

Gas   Light   &   Coke   Coy. 

3%  Consold.  Stock 600     0     0       17     2     0 

Great    Eastern    Rly.  4% 

Irredeemable  do 1509     0     0       57     6  10 

Great  Northern  Ry.  3% 

Debenture  do 800     0     0       22  16     0 

Gt.    Western    Rly.    5% 

Guard.  Prefce.  do.  ...      1250     0     0       59     7     6 

Metropolitan  3%  Con- 
solidated Stock 4476     9     2     127  11     8 

Midland  Raily.  2J%  Per- 
petual Prefce.  do.    . . .     1696     0     0       40     5     8 

New    South    Wales    3% 

1935  Stock    485     4     8       13   16     6 

New  Zealand  3%  1945  do.     1000     0     o       28  10     0 

North    British    Ry.    3% 

Consd.  Lien  do 1084  13     4       30  18     4 

Nottingham  and  Gran- 
tham Ry.  4 1%  do.  do.       450     0     0       17     6     4 

Nottingham  Joint  Station 

3%  Debenture  do.  . . .       200     0     0         5  14     0 

South  Eastern  Rly.  4J% 

Preferred  Stock    673     0     0       28  15     4 

Southwark  and  Vauxhall 
Water  Compy.  3  % 
Debenture  Stock    1000    0    0      28  10    0 

2J%  Consols    1231     0  10       27   10     4 

Deposit  account  at  Bank  . .  37  18    9 

£16,455     8     0 

Journal — 

Advertisement* 208     4     4 

Sales 600     8     9 


543     9     8 


808  13     1 


£70H0     1     9 


EXPENDITURE. 

£    s. 
Journal  Expenses — 

Publishing    2524     7 


Editorial- 
Editor's  Salary 

Do.  Expenses   

Abstractors    

Sub-Editor's  Salary 
Indexing  Journal  . . 
Foreign  Journals  . . 
Sundry  do 


£   s.  d. 

600     0  0 

61  13  11 

563  16  0 

150     0  0 

75     0  0 

15     0  0 

8     4  3 


French    and    U.S.A. 

Specifications 
Insurance  of  Stock 


Patents    and 


Printing  Sundries 

Stationery    , 

Library  (Binding  Books)    

Clerical  Assistance  

Honorarium  to  Treasurer's  Assistant . . 


40  1 
55  9 
15  9 
21  18 
52  10 


Expense!  of  Committee  "  Internal  Trans- 
port, Canals  and  \\  aterways  " 

Expenses  in  connection  with  the  Charter 
hi  Incorporation   

Investment— (£128]  0*.10d.2J%  Consols)    1100 


Balance  of  Revenue  over  Expenditure 


£.  t.    d. 


1473  14     2 


67  11 
7   17 


Decennial"  Index  (1896—1905)— 
On  account  of    Compilation    and 

Insurance  of  Manuscript    85     1 

Publishing  Expenses 523     3 


4073  10    2 


Sectional  Expenses    690     3 

Annual  Meeting  Expenses 165  15 


Secretary's  Salary    300    0 

Assistant    200     0 


C08  4 
855  IS 
500     0 


Office  Expenses  (Including  Rent,  Light- 
ing, Telephones,  &c.)     21119  3 

Auditors'  Fee    10  10  0 

.Sundry  Charges    6     7  0 

Bank  Charges  9    2  4 

Solicitors'  Charges 0     5  0 

Hon.  Treasurer's  Petty  Cash  and  Postage  26    3  9 

Secretary's  ditto  ditto     78  17  6 


0     0 


105     1 

47   17 

366  17 


185     9     4 


244     3     7 


19     « 


£7080     1     9 
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£ 

S. 

(I. 

1000 

0 

0 

393 

11 

4 

16 

16 

9 

>   16 

5 

0 

i   81 

5 

0 

•  4775 

0 

0 

1  260 

0 

0 

>    5 

0 

0 

28     8     0 


To  Cash  on  Deposit  (1  January,  1907) 
„  Balance  at  Bank  (ditto) 
,,  Cash  in  Secretary's  hands  (ditto) 

Annual  Subscriptions — 

13  Subscriptions  for  the  year    1905 
65  do.  „  1906 

8820        do.  ..  „        1907 

MM  do.  „  „  1908 

4  do.  „  „  1909 

4110  Excess  payments,  and  payments 
■"■"       "on  a/e  "  of  subscriptions  for 

various  years    14    6 

Entrance  Fees  (305  at  £1  Is.  Od.)    .. 

Life  Composition  Fees  (2  at  £20) 

"Collective"  Index  Subscriptions  (52, 

Let*  4s.  Od.  short) 

"  Decennial  "    Index  ditto    (856,    less 

lis.  3d.  short;     470     4 

£ 
Interest  from  Investments — 

Gas  Light  and  Coke  Cov. 

3%  Consold.  Stock..     600     0     0 

Great  Eastern  Ely.  4% 

Irredeemable  do.    ...    1509     0     0 

Great  Northern  Rlv.  3% 
Debenture  do 800    0    D 

Great  Western  Rlv.  5°0 

Guard.  Prefee.  do.  . .   1250     0     0       59     7 

Metropolitan  3%  Con- 
solidated Stock 4476     9     2     127  11 

Midland  Ely.  2i%  Per- 
petual Prefee.  do.    . .   1696     0     0       40     5 

New   South    Wales   3% 

1935  Stock    485     4     8       13  16 

New  Zealand  3%   1945 

do 1000     0     0       28  10 

Xorth  British  Rlv.   3% 

Consd.  Lien  Stock  . .   1084  13     4       30  18 

Nottingham  and  Gran- 
tham Ry.  4i%  Con- 
sold,  do.  ..." 450     0     0       17     6 

Nottingham  Joint  Sta- 
tion 3  %  Debenture  do.     200    0    0        5  14 

South  Eastern  Rlv.  4i% 

Prefee.  Stock    673     0     0       28  15 

Southwark  and  Vaux- 
hall  Water  Compv. 
3%  Debenture  Stock  1000     0     0       28  10 

2iu0  Consols 1231     0  10       27  10 

Deposit  account  at  Bank        43     9     0 
(Less  Tax)      5  10     3 


£      s.    (/. 


1410     8     1 


5151 

320 

40 


17 

o 

0 

57 

6 

10 

22 

16 

0 

37  18     9 


£16,455     8     0 


-Journal — 
Sales... 


16  8 
5  0 
0     0 


498  12     9 


543     9     3    I 


155  19     1 


£      s.    d. 
By  Journal  Expenses — 

Publishing   2491     7     1 

Editorial —  £      s.    d. 

Editor's  Salary  ...  600  0  0 
Editor's  Expenses         64    3     0 

Abstractors   593  13     l 

Sub-Editor's  Salary  150  0  0 
Indexing  Journal  .  75  0  0 
Foreign  Journals  .  14  5  0 
Sundry  Journals  . .         7  10     4 

. 1504  11  11 

French  and  U.S.A. 
Patents  and  Speci- 
fications             70  12     9 

Insurance  of  Stock..         7  17     6 

■ 78  10     3 

Sectional  Expenses — 

Birmingham  and  Midland  Section  30  0  0 

Canadian  Section   29  5  0 

Liverpool  ditto 36  5  8 

London  ditto 115  6  7 

Manchester  ditto 64  1  0 

Newcastle-on-Tyne  ditto 20  5  2 

New  England,  U.S.A.  ditto 61  12  10 

New  York,  U.S.A.  ditto 226  7  7 

Nottingham  ditto 2117  0 

Scottish  ditto 38  4  0 

Sydney,  New  South  Wales,  ditto. .  10  11  7 

Yorkshire  ditto 36  6  11 

Expenses  connected  with  Annual 
Meeting    

Secretary's  Salary  (see  also  Sub- 
Editor)  300     0     0 

Assistant 200     0     0 

Printing  Sundries    19  13  8 

Stationery : 55     4  6 

Library  (Binding  Books) 15     9  10 

Clerical  Assistance 29     5  0 

Honorarium  to  Treasurer's  Assistant 

(for  work'  in  1906) 52  10  0 

Sundries 6     7  0 

Expenses  of  Committee — "  Internal 
Transport,  Canals  and  Water- 
ways " 

Expenses  in  connection  with  the 
Charter  of  Incorporation   

Office  Expenses — 

Rent,  &c 161     5     0 

Gas  and  Electric  Light    12  19     8 

Cleaning,  Attendance,  &c 19    8    0 

Telephones,  Furniture,  <&c.  Sundry 

Requisites    17  18     7 

Fire  Insurance 0    8     0 

Auditors'  Fee 10  10  0 

Bank      Charges      (less     Rebate     on 

Cheques  returned)    9     2  4 

Solicitors'  Charges 6    5  0 

Investment — 

£2317  2s.  Od.  2J%  Consols    2000  0  0 

Less      Resold — £1086    Is.  2d.  900  0  0 

=£1231  0s.  lOrf.  

"  Decennial  "     Index    (1896 — 1905), 

paid  on  account 80  0  C 

Ditto,  Insurance  of  Manuscript 5  1  0 

Treasurer's  Petty  Cash  and  Postage      26    3     9 
Secretary's  ditto  ditto 78  17     5 

Balance  at  Bank  (31  December  1907)     588     6     5 
Cash  in  Secretary's  hands  (ditto)...       15    0    0 


£    s.    d. 


4074     9     3 


690     3     4 
165   15     2 


500     0     0 


178  10     0 

47  17     5 
332  10     6 


£8120  10  10 


211  19  3 

25  17  4 

1100  0  0 

85  1  0 

105  1  2 

-     603  6  5 

£8120  10  10 


We  have  compared  the  above  statement  with  the  vouchers,  counterfoils  of  the  receipts  issued  and  other  records,  and  are  of  opinion 
■It  correctly  exhibits  the  cash  transactions  of  the  Society  for  the  year  1907.  The  amounts  of  the  Metropolitan  3%  Consolidated, 
3%  New  Zealand,  3%  New  South  Wales  Stocks  and  2£%  Consols  have  been  confirmed  by  the  Chief  Accountant  to  the  Bank  of  England. 
•Certificates  for  the  remaining  investments  have  been  inspected  and  the  Bank  Balances  have  been  certified  to  us  by  the  Bankers. 


23.  St    S  nlhin's  Lane,  London,  E.C. 
20  March,  10 ')S. 


(Signed)    Ml  ALL,    WILKINS,    RANDALL  &  Co., 

Chartered  Accountants. 
b  2 
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LIYERSEEGE— THE   CALCULATION   OF  MILK   ADULTERATION 


[June  30, 1908. 


Birmingham  Section. 


Meeting   held  at   Birmingham    tlniversity,    on    Thursday, 
March  12.   1908. 


ME.    HARRY    SILVESTER    IX    THE    CHAIR. 


THE    CALCULATION    OF    MILK   ADULTERATION. 

BY   J.    F.    LIVERSEEGE,    F.I.C. 

Last  year  a  sample  of  milk  purchased  under  the  Sale 
of  Food  and  Drugs  Acts,  and  submitted  to  me  for  analysis, 
contained  5  9  per  cent,  of  solids-not-fat  and  OT  per  cent. 
of  fat.  It  had  been  artificially  coloured.  I  made  the 
following  observations  on  the  certificate  : — "  Comparison 
of  the  above  results  with  the  minimum  limits  fixed  by 
the  Sale  of  Milk  Regulations.  1901.  viz.,  solids-not-fat, 
8-5  per  cent.  ;  fat,  3-0  per  cent.,  shows  that  the  said 
sample  of  milk  was  deficient  of  30  per  cent,  of  the  minimum 
amount  of  solids-not-fat.  and  of  76  per  cent,  of  the 
minimum  amount  of  fat."  It  was  found  that  the  vendor 
had  bought  both  milk  and  separated  milk,  and  that 
he  bad  just  come  out  of  a  yard  where  water  was  easily 
obtained.  Before  the  prosecution  was  heard  I  was 
asked  to  calculate  the  composition  of  the  sample  in 
terms  of  average  milk,  separated  milk,  and  added  water. 
Birmingham  average  milk,  for  a  number  of  years,  has 
varied  little  from  8-5  per  cent,  of  solids-not-fat,  and 
3-5  per  cent,  of  fat.  Separated  milk  contains  about 
0-2  per  cent,  of  fat  and  9-0  per  cent,  of  solids-not-fat. 
The  composition  of  the  diluted  mixture  was  calculated 
from  the  following  equations: — (i)  0-085m  +  0-09s  =  5-9  ; 
(ii)  <>-035m  +0-0025  =  0-7  ;  (iii)  m  +  s  +  w=100  ;  where  m 
indicated  the  percentage  of  average  milk  (17-2),  s  indicated 
the  percentage  of  separated  milk  (49-2),  and  w  indicated 
the  percentage  of  added  water  (33-6).  The  solution  of 
simultaneous  equations  is  tedious,  and  I  think  a  graphical 
method  gives  the  composition  more  readily. 

Curve  I, — Separated  Milk. 
SoUds-not-fat,  fat.  Katio. 
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Peri  i  atagee  of  average  milk,  the 
remainder  being  separated  milk. 

in     urve  I.  the  si raighl  [in  i  I  the  perci  ataj  i  a 

of  lolids-not-fal   and  oi   fal   respectively,  and  the  ci 


shows  the  results  of  dividing  the  former  by  the  latter. 
The  curve  rises  from  2-43  (8-5-^3-5)  to  45-0  (9-0-^-0-2). 
The  percentage  composition  is  read  on  the  scale  to  the 
left,  and  the  ratios  on  the  scale  to  the  right  of  the  curve. 
Division  of  the  solids-not-fat  (5-9  per  cent.)  of  the  above 
sample  by  the  fat  (0-7  per  cent.)  gives  the  ratio  8-43. 
This  point,  measured  on  the  vertical  scale  on  the  right, 
was  read  on  the  bottom  scale  to  indicate  that  average 
milk  and  separated  milk  were  present  in  the  diluted 
sample  in  the  proportion  of  26  to  74.  The  corresponding 
point  above  on  the  solids-not-fat  line  was  8-87.  This 
figure  indicates  that  a  mixture  of  26  parts  of  average 
milk  with  76  parts  of  separated  milk  should  contain 
8-87  per  cent,  of  solids-not-fat  if  no  water  had  been 
added.  As  only  5-9  per  cent,  of  solids-not-fat  was  found 
in  the  sample,  the  proportion  of  milk  (average  and 
separated  together)  present  was  66-6  per  cent.  (8-87  :  100  = 
5-9 :  66-6).  the  remaining  33-4  per  cent,  being  added 
water.  Further,  as  74  per  cent,  of  the  mixed  milks 
(apart  from  added  water)  was  separated  milk,  the  diluted 
milk  as  sold  contained  49-3  per  cent,  of  separated  milk 
(100:  74:  :  66-6:  49-3),  the  remaining  17-3  per  cent, 
being  average  milk.  These  results  are  practically 
identical  with  those  obtained  from  the  simultaneous 
equations. 


Curve  II 
SoUds-not-fat,  fat. 


-Skimmed  Milk. 
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Percentages  of  average  milk,  the 
remainder  being  skimmed  milk. 

Curve  II  may  be  used  if  it  is  required  to  state  the 
composition  of  the  adulterated  sample  in  terms  of  skimmed 
milk,  average  milk,  and  added  water,  with  tbe  assumption 
that  skimmed  milk  contains  8-9  percent,  of  solids-not-fat 
and  1*0  per  cent,  of  fat.  Using  the  ratio  before  obtained 
(8-43).  the  curve  indicates  that  2  per  cent,  of  average 
milk  and  98  per  cent,  of  skimmed  milk  was  present, 
and  thai  the  solids-not-fal  of  such  a  mixture  should 
be  8*89  per  rent.  Calculation  in  the  same  manner  as 
before  indicates  66-1  per  cent,  of  mixed  milk  (aparl 
from  added  water)  was  presenl  (8-89  :  100  ::  5*9  :  66*4) 
with  33*6  per  cent,  of  added  water.  Also,  that  65-1 
cent,  of  the  diluted  Sample  was  skimmed  milk  (100  :  98  :  : 
66*4:65*1),  the  remaining  I -.'f  per  cent,  being  avei 
milk,  or  thai  the  sample  practically  had  the  composition 
of  a  mixture  oi  two  parts  of  .skimmed  milk   with   ane   of 

water. 

Iii  the  following  table  the  solids-not-fal  and  tie 
obtained    by  dividing   the   solids-not-fal    by   the  fat  are 
gfr  en'  Jor  each  .">  per  cent.,  on  the  nssumpl  ion  that  a\  i 
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milk   is  mixed  with  either  separated  milk  or   skimmed 
milk. 


Separated  milk. 


Percentage  of  average 
milk. 


Solids- 
Ratio,      not-fat. 


Skimmed  milk. 


Ratio. 


Solids- 
not-fat. 


100 
95 
90 

80 
75 
70 
65 
60 
55 
50 
45 
40 
35 
30 
25 
26 
15 
10 


2-43 

8-50 

2-43 

2-59 

8-52 

2-53 

2-70 

8-54 

2-61 

2-S4 

8-57 

2-73 

3-03 

8-59 

2-85 

3-23 

8-62 

2-97 

3-43 

8-64 

.  3-12 

3-69 

8-67 

3-27 

3-98 

8-69 

3-43 

4-38 

8-72 

3-65 

4-73 

8-74 

3-82 

5-22 

8-77 

4-07 

5-82 

8-79 

4-32 

6-54 

8-83 

4-63 

7-44 

8-85 

4-96 

8-73 

8-88 

5-33 

10-50 

8-90 

5-88 

13-14 

8-93 

6-40 

,    16-90 

8-95 

7-03 

23-93 

8-98 

7-78 

1    45-00 

9-00 

8-90 

8-50 
8-52 
8-53 
8-55 
8-58 
8-59 
8-62 
8-63 
8-65 
8-67 
8-69 
8-71 
8-73 
8-75 
8-78 
8-80 
8-82 
.8-84 
8-86 
8-88 
8-90 


Discussion. 

The  Chairman  said  that  in  calculating  the  adulteration 
of  milk,  public  analysts  had  only  to  certify  how  much 
a  sample  was  deficient  in  fat  or  non-fatty  solids,  or  both 
of  these  constituents,  and  with  the  limits  given  in  the 
Milk  Regulations  of  the  Board  of  Agriculture  that  was  a 
very  simple  matter.  Skilful  adulteration  of  the  same 
sample  with  small  quantities  of  separated  milk  and 
water  was  now  very  regularly  practised,  and  where  it 
was  desirable  to  state  the  amounts  of  these  two  additions 
he  thought  the  author's  method  afforded  a  ready  means 
of  making  the  calculation.  The  particular  sample  which 
had  induced  the  author  to  work  out  his  method,  was  the 
worst  case  of  milk  adulteration  that  had  ever  come 
under  his  (the  speaker's)  notice. 

Mr.  F.  R.  O'Shacghnessy  said  that  once  curves  such 
as  these  had  been  plotted,  they  saved  a  lot  of  troublesome 
calculation.  Thess  calculations  would,  however,  be 
valid  only  on  the  assumption  that  the  original  un- 
adulterated milks  were  normal  and  genuine.  For  the 
great  majority  of  cases,  however,  one  would  be  quite 
justified  in  applying  these  rules.  If  the  added  water 
contained  much  matter  in  solution  the  calculation  would 
be  upset.  The  composition  of  the  ash  would  serve 
as  a  valuable  check  on  the  operation. 


WORKS  ORGANISATION. 

BY    H.    STANLEY    GARRY. 

The  term  Organisation,  according  to  one  definition, 
means  "  the  arrangement  and  disposition  of  component 
parts  intended  to  act  as  a  compound  body."  Certain 
typical  examples  of  organisation  are  constantly  held  up 
as  the  embodiment  of  success,  while  failure  after  failure 
is  attributed  to  inefficient  organisation.  In  order  to 
clear  up  any  obscurity  at  the  outset,  therefore,  I  have 
chosen  the  definition  given  above.  The  popular  mind 
appears  to  confuse  machinery  and  arrangement  with  the 
forces  to  which  these  give  expression,  and  ascribes  success 
and  failure  to  organisation  or  the  lack  of  it,  instead  of 
recognising  that  organisation  is  but  the  outward  and 
visible  expression  of  an  inward  and  invisible  force.  This 
force  may  be  defined  as  "  dominant  idea,"  and  organisation 
as  the  machinery  through  which  it  finds  expression.  The 
examples  of  the  "  dominant  idea  "  which  most  readily 
occur  to  our  minds  are  associated  with  the  United  States, 
whence,  of  late  years,  most  of  the  comparisons  to  the 
disparagement  of  British  industries  have  come.  The 
American  steel  industry  is  perhaps  the  most  striking  case 
in  point,  and  its  success,  judging  from  the  wealth  of  its 
promoters,  is  beyond  question.  The  conditions  under 
which  this  industry  achieved  success  were  cumulative  in 
effect  :     An  expansive  market  protected  by  tariff    dis- 


crimination ;  an  average  quality  of  product ;  and  the 
dominant  idea  presenting  itself  as  output — output  at  a 
minimum  of  productive  cost  and  a  minimum  of  expense. 
The  increased  profits  are  thus  primarily  due  to  output 
alone  of  a  comparatively  simple  staple  product,  and  the 
increase  of  output  is  secured  by  machine-made  precision, 
labour-saving  appliances,  monotonous  regularity,  and 
automatic  production,  while  initiative  is  restricted  save 
in  the  one  direction  of  quantity.  Average  product  and  a 
large  output  have  been  the  dominant  ideas  of  many  other 
industries  which  have  been  organised  on  the  same  lines. 
Not  all  have  been  successful ;  the  limit  of  an  average 
quality  of  product  varies,  and  though  tariffs  have  accentu- 
ated the  opportunities,  there  have  been,  and  are,  failures 
due  not  to  lack  of  organisation,  but  to  the  limits  of  tlie 
market.  This  same  dominant  idea  of  large  output  and 
average  product  may  be  found  in  the  cash  chemist  who 
makes  his  way  by  the  multiplication  of  branches  and  by 
purchasing  power.  Again,  we  may  have  a  dominant  idea 
in  pure  competition,  in  which  our  success  lies  wholly  in 
competitive  excellence.  There  are  also  good  and  bad 
examples  of  the  dominant  idea,  just  as  there  are  good 
and  bad  expressions  of  these  in  the  form  of  organisation. 
Further,  there  may  be  a  strong  dominant  idea  carrying 
a  weak  organisation,  just  as  there  may  be  a  strong  organi- 
sation carrying  a  weak  dominant  idea.  One  may  select  a 
dominant  idea,  and  proceed  to  evolve  the  organisation 
which  is  to  give  it  expression  ;  such  an  organisation  will 
naturally  divide  itself  into  commercial  and  works  or  factory 
organisation. 

In  some  cases,  certain  expressions  of  dominant  ideas 
start  the  commercial  organisation,  and  later  complement 
it  with  that  of  production.  In  such  a  case  the  works 
organisation  is  either  a  part  or  the  whole.  Some 
dominant  ideas  have  been  evolved  with  a  productive 
expression,  leaving  the  distributive  expression  to  follow. 
The  main  point  is  that,  in  order  to  obtain  a  successful 
outcome  of  works  organisation,  one  must,  in  the  first 
instance,  determine  not  only  what  is  the  general  dominant 
idea,  but  the  extent  and  area  of  expression  to  which 
works  organisation  is  to  be  committed. 

The  first  great  principle  of  productive  efficiency  is  that 
of  productive  cost,  and  the  second  is  that  of  quality  of 
product.  A  railway  organisation  may  have  to  depend 
on  passenger,  goods,  and  mineral  traffic,  in  different 
degrees.  In  works  one  may  have  to  deal  with  a  single 
product,  but  more  often  with  three  or  more.  The  estab- 
lishment of  the  works  organisation  must  provide,  in  the 
first  place,  for  the  recording  of  costs,  and  this  is  best  done 
departmentally.  Cost  systems  imply  multiplicity  of 
detail,  often  at  the  expense  of  a  broader  survey  of  results. 
The  following  table  gives  the  departmental  cost  of  a 
product  the  total  of  which  reaches  £24-49  per  ton,  and  the 
grouping  of  which  represents  actual  results  obtained  in 
practice.  Here  is  a  definite  basis  for  determining  pro- 
ductive efficiency.  In^the  case  of  a  new  installation  it 
should  provide  the  standard  basis  on  which  the  works 
organisation  should  be  built  up  or  evolved.  The  form 
embraces  the  principal  questions  affecting  our  works 
organisation  (see  p.  6l)ti). 

Raw  material. — Under  this  heading  are  : — Purchasing 
power;  carriage  inwar.is  (value  of  raw  material  is  taken 
delivered  at  the  works),  quality,  constituent  value,  and 
price. 

Wages. — Under  this  heading  come  all  the  opportunities 
for  various  classes  of  labour  troubles.  By  the  depart- 
mental separation  of  this  item  one  can  test  efficiency 
by  dividing  labour  between  process  and  handling.  By 
taking  the  tonnage  of  material  dealt  with,  the  average 
price  per  ton  should  afford  a  comparison  with  other  data. 

Interest  on  plant. — This  item  is  placed  next  to  wages, 
because  in  most  chemical  industries  the  wages  and  interest 
on  plant  items  are  somewhat  of  the  nature  of  convertible 
terms.  There  wages  may  be  high  and  interest  charges 
low,  or  wage 8  low  and  interest  high.  In  the  table  a  wages 
cost  of  £2-43  is  shown,  as  against  a  charge  for  interest 
on  plant  of  £1-07  per  ton.  The  wages  cost  of  £2-43 
represents  £1-11  for  process  and  £1-32  for  handling  and 
transporting  materials  and  affords  grounds  for  deciding 
how  far  it  is  practicable  and  prudent  to  supersede  manual 
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Cost 

Summary. 

Processes. 

Total. 

A. 

B. 

C. 

D. 

E. 

F. 

Wages 

process 
handling  ■  . . 

£  per  ton. 
0-34 
0-38 

£ 

per  ton. 
0-09 
0-14 

£  per  ton. 
0-19 
0-13 

£ 

per  ton. 
0-22 

nil 

£  per  ton. 
0-14 
0-30 

£  per  ton. 
0-13 
0-37 

£  per  ton. 
1-11 
1-32 

Total 
on  plant 

Interest 
Repair 

0-72 

0-23 
0-23 
0-52 

0-17 
0-58 
0-78 

1-25 
0-11 

0-23 

0-10 
0-09 
0-06 

0-04 

0-10 

1-54 
0-04 

0-32 

0-09 
0-12 
0-09 

0-04 
0-87 
0-05 

r 

0-22 

0-09 
0-08 
0-12 

0-03 
0-56 
0-19 

0-07 

0-44 

0-04 
0-10 
0-08 

0-03 
0-10 

0-03 

0-50 

0-47 
0-16     - 
0-24 

0-06 
0-24 
0-35 

2-43 

1-07 
0-78 

Lightinsr    

1-11 
0-37 

Heating 
Power  . 

2-35 
1-47 

Process  materials 
Other  exDenses    . . . 

2-86 
0-18 

4-64 

2-20 

1-58 

1-36 

0-82 

2-02 

12-62 

Raw  Mj 

Direct  cost — Materials 
Indirect  cost — Heating, 
Direct  expense — Repair 
Indirect  expense — Depr 

11-87 

power,  lighting 
s  and  other  expe 
?ciation  and  intei 

£  per  ton. 

17-16 

4-19 

0-96 

2-18 

£24-49 

£24-49 

labour  by  mechanical  appliances.  Next  come  depre- 
ciation charges,  £1-11  per  ton  ;  repairs,  £0-78  per  ton, 
and  further  the  provision  of  the  necessary  power  plant 
to  take  into  consideration  as  cost.  The  power  cost  alone 
is  £1-47  per  ton,  and  a  comparison  of  the  power  cost 
and  the  wages,  handling  cost  in  the  several  processes, 
shows  that  there  is  a  certain  ratio  between  these  two 
items.  The  figures  indicate  that  this  question  of  manual 
labour  and  mechanical  appliances  requires  to  be  considered 
apart  from  the  question  of  economy.  There  are  some 
industries  in  which  the  handling  cost  is  periodic.  When 
the  railway  engineering  department  ballasts  from  a  train 
one  is  struck  by  the  number  of  men  engaged.  So  it  is 
with  many  industries ;  it  would  be  costly  to  provide 
mechanical  appliances  for  processes  which  require  them 
only  upon  occasion,  while  manual  labour  can  .be  utilised 
elsewhere  in  the  interval. 

One  question  which  I  have  already  referred  to  is 
that  of  the  output  effect  on  cost.  The  form  here  given 
will  show  what  economies  to  effect  if.  owing  to  a  deficiency 
in  the  supply  of  raw  material,  one  had  to  face  a  decrease 
of  say  10  per  cent,  in  output.  It  is  equally  useful 
in  the  converse  case.  Convenience,  therefore,  decides 
whether  mechanical  appliances  or  manual  labour  are 
to  be  used,  unless  there  is  a  possibility  of  increase  of 
output  by  the  adoption  of  labour-saving  appliances. 
For  instance,  in  a  certain  forge  increase  of  boiler  pressure 
implies  increased  output  by  increasing  the  speed  of  the 
machinery. 

Rent  and  establishment  charges. — No  rent,  rates,  taxes, 
or  water  and  sewage  expenses  are  included  in  this  costing. 
because,  although  forming  a  true  item  of  cost  per  ton 
(in  the  case  in  point  it  amounted  to  just  over  £1  per  ton), 
circumstances  differ  so  greatly  as  to  necessitate  this  being 
treated  as  a  special  item.  From  the  point  of  view  of 
works  organisation,  however,  their  influence  on  cost  is 
very  considerable.  A  certain  amount  of  the  shifting  of 
industries  from  one  locality  to  another  is  always  going 
on  ;  of  this  perhaps  the  greater  portion  is  the  removal 
of  industries  from  inland  centres  to  the  seaports.  Not 
only  have  established  industries  this  tendency,  but  it  is 
becoming  more  marked  as  years  go  on  in  the  case  of  thr 
establishment    of    new    industries    and    new    installations 

of  established  industries.     The  tendency  is  towards  tidal 

waters,  and  it  may  be  worth  while,  perhaps,  to  compare 
their  advantages  with  those  of  inland   sites.      On  locality 

depend  the  fortunes  of  a  factory  not  only  in  respect  of 
annual  charges,  Imt.  also  on  their  permanency  when  once 

incurred    Three  main  [actors are  involved  in  this  question 

Of  locality,  viz.,  inward  charges  on  raw  material,  rate  of 


labour,  and  outward  charges  on  finished  products.  The 
first  and  last,  dependent  as  they  are  both  to  some  extent 
on  railways  and  other  transport,  are,  nevertheless,  some- 
what antagonistic.  A  large  industry  rarely  draws  raw 
material  from  and  sends  finished  products  to  the  same 
spot.  If  it  does,  it  may  be  regarded  as  specially  favoured. 
One  should  be  quite  clear  whence  the  raw  material  is  to 
be  derived,  whether  seaborne  or  inland.  When  the 
former  predominates,  wharfage  for  unloading  direct  into 
the  works  is  desirable.  The  dominating  factor,  however, 
is  the  proportion  which  raw  material  bears  in  bulk  to 
finished  product.  In  some  industries  there  are  by- 
products which  are  only  marketable  in  certain  districts, 
in  other  cases  the  proximity  to  coal  is  an  important  factor. 
In  very  few  industries  does  time  play  an  important  part 
in  the  obtaining  of  raw  material.  It  is  in  the  first  place 
essential,  therefore,  that  there  should  be  an  account 
to  show  the  movements  of  raw  material  and  finished 
product.  As  a  rule,  the  nearer  the  raw  material,  the 
further  are  the  destinations  of  the  finished  products. 
Too  many  industries  have  been  started  without  regard 
to  these  factors,  and  only  later,  during  periods  of  diminished 
juices,  have  they  been  fully  appreciated.  Locality,  from 
the  point  of  view  of  inward  and  outward  traffic,  is  a  ques- 
tion of  transport  charges  only,  the  time  factor  being  of 
little  moment.  Germany  has  paid  much  attention  to 
this  matter,  and  has  largely  developed  water  carriage, 
particularly  in  the  ease  of  heavy  chemical  industries. 
This  question  of  water  carriage  affects  the  inland  districts 
very  unfavourably  in  England  as  compared  with  Germany. 
A  railway  rate  of  \<)x.  per  ton  on  an  intake  of  100  tons 
weekly  makes  a  considerable  difference  in  the  cost  of 
production  of  an  industry,  as  against  another  which 
possesses  a  wharf.  If  we  take  further  an  industry  which 
produces,  say,  I  ton  of  finished  product  for  6  tons  of  raw 
material,  the  difference  of  O  per  ton  in  carriage  charges 
means  a  considerable  percentage  addition  to  the  price 
of  the  finished  product.  With  regard  to  distribution  of 
product,  i  In-  advantages  of  the  port  as  against  the  inland 
centre  are  under  some  circumstances  additional  to  that 
in  the  case  of  raw  material.  It  is  possible  to  ship  bj 
coasting  vessels  at  considerable  advantage  in  rat 
inclusive    of     breaking     bulk.      On     the    other    hand,    the 

growing    tendency    against    carrying   stock   operates   to 

the  advantage  of  the  inland  centre  in  the  time  neeessarv 
to  give  delivery,  and  this  is  certainly  a  set-off,  although 
it  may  be  mitigated  by  the  keeping  of  stock  at  suitable 
centres. 

Broadly  Bpeaking,  therefore,  we  come  to  the  conclusion-' 
that  the  locality  of  the  seaport  carries  certain  advantages 
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over  the  inland  centre  in  the  present  position  of  transport 
arrangements,  and  this  appears  to  be  borne  out  by  the 
at  development  of  chemical  industries,  not  only  on 
the  Manchester  Ship  Canal,  but  at  the  Hum  bet*  and 
the  Tees. 

The  third  main  factor,  viz.,  la  hour,  isnot  bo  important  a 
•r   in   chemical    industries  as   in   other  groups.      Any 
chemical  directory  shows  this,  and  it  is  a  fair  assumption 
that  labour  would  be  obtainable. 

Other  considerations,  however,  affecting  the  question 
of  locality  in  the  order  of  their  importance  are  coal, 
water  and  sewage  facilities,  and  these  items  will  affect 
efficiency  of  production  by  their  cost  and  convenience. 

For  eoal.  the  advantages  of  a  seaport  are  eonsiderable. 
but  a  laud  centre  which  might  be  satisfactory  from 
other  points  of  view  might  do  as  well.  The  land  centre 
has  the  advantage  in  respect  of  water  supply,  while  the 
seaport  has  it  in  respect  of  sewage  disposal.  Water 
and  sewage  are  practically  rivals;  where  there  is  a  good 
water  supply  from  a  river,  sewage  disposal  will  probably 
be  a  difficulty.  To  sum  up : — The  seaport  has  the 
advantages  of  raw  material,  if  seaborne,  partial  distribution 
of  finished  product  and  export  facilities,  cheap  coal, 
and  sewage  facilities ;  the  land  centre  implies  economical 
distribution  of  products,  water  supply,  and  may  imply 
very  cheap  coal. 

Siding  connections. — Siding  connections,  arrangements 
for  dispatch  of  goods,  railway  charges,  including  siding 
and  terminal  charges,  come  under  this  head.  Chemical 
industries  seldom  have  absolute  competition  at  their 
doors,  unless  they  seek  it,  in  which  case  a  scale  of  rates 
will  be  already  in  force  ;  but  in  settling  on  a  new  area, 
it  is  well  to  get  this  question  of  railway  charges  determined 
beforehand,  and,  if  possible,  on  competitive  lines.  As 
regards  siding  connections  and  their  effect  on  handling 
a*  well  as  on  general  plan,  the  main  question  is  whether 
the  works  are  to  be  alongside  the  siding  or  head  on  to 
it.  On  the  whole,  the  end-on  service  is  more 
economical  and  efficient,  both  in  respect  of  delivery 
of  materials  to  the  various  departments  inwards, 
and  in  the  time  taken  to  unload,  reweigh,  and 
refill  trucks  outwards.  There  has  been  very  con- 
siderable development  lately  in  gravitation  sidings. 
In  the  Nottingham  district  all  new  collieries  are  so 
arranged  that  the  railwray  company  delivers  the  empties 
past  the  loading  stages  up  the  gravitation  sidings,  whence 
the  trucks  run  down  to  their  appointed  stations  for  filling 
and  so  on  to  the  pick-up  siding.  Where  possible  this 
device  should  be  adopted,  as  the  time  saved  in  loading 
is  very  considerable. 

The  provision  of  steam  power  admits  of  economy 
in  the  future.  The  importance  of  this  matter  has  been 
recognised  in  certain  modern  combinations,  and  a  special 
department  created  to  take  charge  of  it.  By  the  gradual 
elimination  of  inefficient  methods  a  general  all  round 
efficiency  has  been  secured,  principally  owing  to  the 
results  obtained  in  one  works  being  available  for  general 
reference. 

■<~l:  and  stores  keeping  is  of  itself  not  costly,  but 
may  well  be  put  on  a  sound  accounting  basis.  While 
card  index  systems  and  daily  reports  are  good,  the  effect 
of  visual  conception  is  comparatively  better.  The  rent 
charge  for  separate  premises  for  both  stock  and  stores 
is  well  covered  by  the  saving  in  time  and  labour  and  by 
absence  of  dead  stock. 

Repairs  and  maintenance. — The  provision  of  an  efficient 
staff  for  carrying  out  repairs  and  renewals  is  susceptible 
of  varied  treatment,  according  to  locality  and  means 
available.  It  may  be  good  policy  to  isolate  the  plant 
from  outsiders  for  process  reasons,  and  to  keep  an  efficient 
staff  to  deal  with  it.  At  the  same  time,  the  danger  of 
leakage  in  this  direction  is  generally  exaggerated,  and  it 
undoubtedly  entails  greater  cost  of  wages  and  materials 
for  repairs.  The  best  system  appears  to  be  to  deal  with 
all  repairs  by  the  factory  staff,  and  to  call  in  outside 
assistance  for  renewals.  The  question  of  repair  stock, 
however,  in  chemical  industries  has  an  influence  on 
output.  By  their  very  nature  the  plant  and  machinery 
in  chemical  works  are  liable  to  accident,  and  although 
the  repair  expense  involved  in  keeping  duplicate  parts 
>vy  and  is  objectionable  on  account  of  dead  stock, 


the  convenience  in  case  of  breakdown  and  the  avoidance 
of  loss  of  output  is  much  greater. 

In  conclusion,  the  question  of  works  organization  is 
not  an  end  in  itself,  but  a  factor  in  expressing  the  force 
of  a  dominant  idea.  The  general  dominant  idea,  once 
determined,  should  find  its  full  expression  in  the 
works  organization.  £*j 

Success  does  not  depend  on  business  systems  and 
card  cabinets,  nor  on  perfection  in  bookkeeping  or  cost 
accounting.  It  is  not  expensive  plant  or  labour-saving 
appliances  ;  these  are  good  in  their  place.  These  are  but 
servants,  and  should  not  be  allowed  to  pose  as  principals. 

Discussion. 

The  Chairman  said  that  in  comparing  the  enormous 
output  of  iron  per  furnace  in  America  with  that  of 
this  country,  it  must  be  remembered  that  the  American 
ores  were  considerably  richer  than  those  of  this  country, 
and  an  important  factor  in  these  enormous  yields  was  the 
much  smaller  amount  of  unproductive  material  passing 
through  the  American  furnace.  As  regards  industries 
removing  to  the  coast,  probably  no  centre  had  suffered 
more  from  that  cause  than  the  Midlands,  and  the  gal- 
vanized iron  trade  supplied  an  illustration  in  point. 
That  industry  was  largely  an  export  trade,  and  works 
situated  in  this  centre  frequently  drew  their  supplies 
of  steel  and  spelter  from  South  Wales.  It  was  not  at  all 
surprising  that  a  migration  took  place  to  that  or  some 
other  seaboard  whereby  carriage  on  the  raw  material 
and  finished  goods  was  saved. 

Mr.  E.  P.  Page  said  that  some  cost  systems  were 
unreliable,  and  processes  or  improvements  were  some- 
times condemned  because  the  cost  was  apparently  too 
high.  It  was  essential  that  the  chemist  who  worked 
out  a  process  should  see  that  it  was  fairly  treated  in  the 
matter  of  prime  costing.  Prime  cost,  generally  speaking, 
was  the  first  consideration  from  the  manufacturer's 
point  of  view.  In  the  table  of  statistics  he  noticed  that 
all  the  charges  were  based  on  a  rate  per  ton.  That  was 
all  right  where  a  works  turned  out  a  fairly  even  class 
of  product,  but  where  the  goods  produced  differed 
materially — if,  to  state  an  extreme  case,  a  works  made 
heavy  machinery  and  watch  springs — it  was  not  possible 
to  allocate  on  a  common  basis  such  charges  as  "  depre- 
ciation," "  rent,"  "  rates,"  etc. 

Mr.  F.  R.  O'Shaughnessy  said  that  the  pollution  of 
streams  was  a  matter  which  had  a  bearing,  sometimes 
significant,  on  the  item  of  expenditure,  so  far  as  industrial 
firms  were  concerned.  He  took  it  that  waste  products 
were  included  in  the  term  "  sewage."  In  his  capacity 
(at  the  Drainage  Board)  he  had  often  to  investigate  such 
matters.  It  was  a  difficult  problem.  On  the  one  hand 
there  might  be  an  industrial  business,  the  profits  of  which 
were  small  comparatively.  If  a  drastic  standard  of  puri- 
fication of  the  waste  products  were  insisted  upon,  it  might 
mean  ruin  to  that  industry.  If  local  authorities  became 
too  exacting,  as  sometimes  they  were,  it  meant  ulti- 
mately their  own  self-destruction,  for  they  would  drive 
many  of  the  industries  out  of  the  neighbourhood. 

Mr.  E.  C.  Rossitter,  commenting  on  Mr.  Garry's 
table  of  costs,  thought  it  would-be  better  if  the  individual 
items,  such  as  "  direct  cost,  material,  and  wages  "  were 
placed  next  one  another.  It  would  thus  be  unnecessary 
to  refer  to  three  separate  places  in  the  table  when  making 
out  the  cost  per  ton  due  to  them.  Raw  material  was 
brought  out  rather  strongly.  If  there  were  any  alteration 
in  its  price  it  would  be  an  easy  matter  to  estimate  what 
the  alteration  in  the  cost  of  producing  the  product  would 
be.  For  the  same  reason  he  thought  "process  materials" 
should  be  brought  together. 

Mr.  E.  A.  Lewis  insisted  that  the  subject  of  works 
organisation  ought  to  receive  more  attention  from  chemists 
than  it  had  received  hitherto.  In  the  copper  trade,  in 
which  prices  varied  considerably,  it  was  necessary  that 
the  manufacturer  should  know  the  cost  to  a  small  fraction 
of  a  penny  per  pound — if  it  were  copper  or  brass  tube — 
so  that  they  might  quote  on  enquiries.  In  the  case  of 
large  orders  it  was  in  his  judgment  better  to  buy  the  raw 
metal  required  for  the  particular  order  than  purchase  it 
as  it  was  required  in  the  works,  because  the  price  might 
vary.     It  was  unfortunate  for  this  country  that  the  canals 
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were  owned  practically  by  the  railways.  In  Germany  the 
cost  of  freightage  was  only  about  one-third  what  it  was  in 
this  country.  It  was  said  that  the  greater  the  output  the 
cheaper  was  the  cost  per  ton.  He  desired  to  know  if  that 
referred  to  the  size  of  the  furnaces  or  to  the  number  of 
them.  In  regard  to  costing,  the  fewer  the  books  kept  the 
better.  In  the  metallurgical  department,  a  simple  system 
of  prime  cost  was  essential. 

Mr.  S.  Garry,  in  reply,  held  that  it  was  essential  that 
every  man  concerned  in  a  manufacturing  business  should 
take  a  broad  and  comprehensive  view  of  the  business 
and  the  reasons  for  its  existence.  In  particular  it  was 
essential  that  the  chemist  should  not  confine  his  interest 
and  attention  to  his  special  work,  but  should  know  all 
the  points  which  might  be  influenced  by  or  through  that 
work.  One  of  the  most  important  points  in  manufac- 
turing was  that  of  cost,  and  the  influence  of  the  work  of 
the  chemist  on  cost  was  a  very  considerable  one.  With 
regard  to  the  difficulties  of  works  sewage  in  chemical 
industries,  they  should  bear  in  mind  that  Local  Authorities 
were  made  for  the  manufacturers,  and  not  the  manu- 
facturer for  Local  Authorities.  He  had  purposely  dealt 
with  the  subject  of  the  paper  on  a  general  basis.  If  they 
thoroughly  grasped  the  basis  idea  round  which  their 
works  organization  was  to  group,  the  details  would 
readily  follow.  For  instance,  the  question  of  fixing 
establishment  charges  would  involve  a  whole  evening 
to  itself.  The  first  step  however  was  to  know  the  actual 
gross  cost.  If  a  manufacturer  went  into  the  market 
with  this  knowledge  at  hand  he  could  tell  just  what 
price  he  could  afford  to  take  and  just  what  price  would 
be  better  left  alone.  In  a  great  many  cases  the  question 
of  establishment  charges  would  not  be  the  point  at  issue, 
but  at  what  figure  the  direct  cost  would  be  covered. 
Unless  this  was  known,  it  mattered  little  what  the  estab- 
lishment charges  were.  When  the  manufacturer  knew 
what  it  cost  to  get  the  goods  there  he  could  readily  tell 
what  he  could  get  over  this  figure  for  his  establishment 
charges.  A  man  must,  however,  know  his  rock-bottom 
cost,  or  he  might  readily  find  himself  on  the  wrong  side 
in  his  quotations,  especially  if  his  cost  was  a  fluctuating 
one. 


London  Section. 

Meeting  held  at  Burlington  House  on  Monday,  June  1, 
1908. 

DB,    J.    LEWKOWITSCH    IN    THE    CHAIR. 


The  Chairman  referred  in  appreciative  terms  to  the 
loss  which  the  Society  and  the  section  had  suffered  in 
the  death  of  Sir  John  Evans,  a  former  President  of  the 
Society.  

THE  AUTOLYSATOR.  AN  APPARATUS  FOR  THE 
AUTOMATIC  DETERMINATION  OF  CARBON 
DIOXIDE. 

BV  CHARLES  A.  KEANE,  M.St.,  PH.D.,  AND  HARRY  BURROWS, 
A.R.C.S.,  PH.D. 

The  importance  and  economic  value  of  the  fullest 
possible  control  of  the  combustion  of  fuel,  has  led  within 
recent  years  to  the  construction  of  a  variety  of  forms 
of  apparatus  for  the  automatic  analysis  of  furnace  gases. 

To  obtain  a  reliable  criterion  of  the  course  of  a  com- 
luistion  it  is  well  known  that  so-called  "  average  samples," 
even  when  a  constant  method  of  suction  is  used  for 
drawing  the  sample,  are  unsatisfactory,  as  variations  in 
composition  that  may  occur  during  the  period  of  sampling 
in  not  detected;  to  gauge  the  effect  of  stoking  or  of 
any  special  method  of  combustion  adopted,  the  only 
satisfactory  plan  of  analysis  is  to  take  a  series  of  separate 
samples  at  successive  short  intervals.  The  work  thus 
involved  is  considerable  and  the  advantages  offered 
by  any  form  of  automatic  apparatus  for  this  purpose,  as 
a  labour-saving  apphanoe  needs  no  comment.,  The 
chief  essentials  for  such  apparatus  are  a  sufficient  degree 
of  accuracy  for  technical  work,  responsiveness  to 
variations  in  composition  of  I  lie  gaset  examined  ami 
applicability  to  use  in  works. 


The  forms  of  apparatus  hitherto  introduced  for  the 
automatic  analysis  of  furnace  gases  are  based  upon  the 
determination  of  the  contained  carbon  dioxide.  They 
may  be  divided  into  those  in  which  the  determination 
is  effected  by  means  of  the  specific  gravity  of  the  gases 
and  those  in  which  the  contained  carbon  dioxide  is 
removed  by  absorption.  The  former  include  the  Lux 
gas  balance  (x),  Arndts'  "  Oekonometer  "  (2)  and  similar 
apparatus  devised  by  Pfeiffer  (3),  Sieger t  (*),  and  Krell. 
Since  the  specific  gravity  of  furnace  gases  is  not  only 
dependent  upon  the  proportion  of  carbon  dioxide  present, 
but  also  upon  that  of  the  contained  water  vapour  and 
unburnt  gases,  and  is,  moreover,  variable  with  the 
pressure,  results  based  upon  this  method  of  determination 
can  only  be  regarded  as  approximate  and  are  not  suffi- 
ciently accurate  or  reliable  to  substitute  the  ordinary 
analytical  methods. 

The  forms  of  apparatus  in  which  the  carbon  dioxide 
is  absorbed  are  more  reliable,  as  their  method  of  working 
is  based  upon  the  removal  of  the  specific  constituent, 
the  percentage  of  which  is  required  to  be  known.  The 
forms  of  apparatus  based  upon  this  principle  include 
the  "  Ados  "  or  "  Sarco  "  apparatus  (5),  the  Simmance- 
Abady  "Combustion  Recorder"  (6),  the  apparatus  of 
C.  Jung  (7),  that  of  H.  J.  Westover  (8),  that  of  W.  H. 
Porter  (9),  the  Uehling-Steinbardt  "Gas  Composimeter," 
and  the  "  Autolysator  "  of  Strache,  Johoda,  and 
Genzken  (i°). 

Of  these  the  Ados  and  Simmance-Abady  Combustion 
Recorder  are  the  best  known  in  this  country.  Both 
depend  upon  the  absorption  of  the  carbon  dioxide  by 
means  of  a  solution  of  potassium  hydroxide  and  the 
subsequent  recording  of  the  decrease  in  volume  effected 
by  the  absorption,  whereby  an  intermittent  estimation 
of  the  carbon  dioxide  in  the  furnace  gases  is  effected  at 
successive  short  intervals. 

In  the  "Autolysator"  the  absorption  is  effected  by 
means  of  soda-lime  and  the  pressure  of  the  gas  before  and 
after  the  absorption  measured  by  differential  manometers. 
A  continuous  record  of  the  proportion  of  carbon  dioxide 
is  thus  obtained.  This  difference  in  the  principle  adopted 
introduces  some  advantages  and  as  the  apparatus  is 
not  yet  much  known  here  a  description  of  its  construction 
and  of  our  experience  with  it  may  be  of  interest. 

Description  of  the  Autolysator. — The  gas  to  be  analysed 
is  drawn  by  water  suction  of  constant  pressure  through 
two  similar  capillary  tubes  each  of  which  is  connected 
with  a  manometer.  A  constant  flow  of  gas  is  thus 
obtained  through  the  two  tubes  and  provided  no  absorbent 
be  interposed  the  two  manometer  readings  will  necessarily 
be  the  same.  By  interposing  an  absorbent,  however, 
between  the  two  capillaries,  a  means  is  introduced  for 
determining  the  presence  of  an  absorbable  gas  by  virtue 
of  the  difference  in  pressure  that  will  arise  and  be  indicated 
on  the  manometer,  provided  the  flow  of  gas  be  so  regulated 
that  a  constant  volume  passes  through  the  apparatus. 

For  the  practical  carrying  out  of  this  comparison 
the  apparatus  is  arranged  in  the  manner  shown  in  Fig.  1. 

K,  and  K2  are  capillary  tubes  of  glass,  of  identical 
bore  and  length  ;  Kt  is  connected  with  manometer,  M,, 
and  K.:  with  manometer  M2.  The  absorption  vessels, 
A  j  and  A z,  are  interposed,  as  shown,  between  the  capillary 
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Fig  2. 


tubes.  The  volume  of  gas  passing  through  these  tubes 
is  regulated  by  means  of  an  adjustable  regulator  at  H, 
shown  in  more  detail  at  R  (Fig.  2).  This  consists  of  a 
east  iron  box  provided  inside  with  a  bellows  made  of 
thin  flexible  metal  ;  the  bellows  is  in  communication 
internally  with  the  gas  after  absorption,  and  is  attached 
to  a  small  solid  cone,  J,  provided  with  a  universal  joint 
which  works  in  a  seal  which  controls  the  outlet  of  the 
gas  to  the  pump.  By  means  of  an  adjustable  screw,  B, 
the  bellows  can  be  raised  or  lowered  and  the  aperture 
for  the  exit  of  the  gas  thus  regulated  ;  the  rate  of  flow 
of  the  exit  gases  after  absorption  is  thus  fully  under 
control.  Thus  regulated  the  gas  is  drawn  through  the 
apparatus  by  means  of  a  constant-level  water  pump,  P. 

The  gas  to  be  analysed  is  drawn  in  at  E  (Fig.  1) 
through  the  capillary,  K2,  and  the  pressure  recorded 
on  the  attached  manometer,  M2.  If  no  absorbable  gas 
be  present  the  position  of  this  manometer  is  recorded 
as  the  zero  of  the  attached  scale,  the  manometric  difference 
being  solely  determined  by  the  difference  of  pressure 
of  the  gas  before  and  after  passing  through  the  capillary 
tube.  This  condition  is  then  exactly  identical  with 
that  recorded  in  the  manometer,  Mr  and  both  will  stand 
at  the  zero  point  together,  as  the  same  volume  of  gas 
is  drawn  through  both  capillaries  in  a  unit  of  time.  In 
presence  of  an  absorbable  constituent,  e.g.,  carbon  dioxide, 
which  is  subsequently  removed,  a  difference  of  pressure 
will  be  recorded  in  M2  dependent  upon  the  quantity 
of  gas  removed,  as  this  is  determined  by  the  relative 
volumes  of  gas  which  pass  through  the  two  capillaries 
in  a  unit  of  time.  If,  therefore,  an  absorbable  con- 
stituent be  removed  before  the  gas  enters  Kt  a  pro- 
portionally greater  quantity  of  gas  must  be  drawn  through 
the  capillary,  K2,  in  a  unit  of  time,  as  the  flow  through 
Kj  is  always  constant.  This  difference  is  recorded 
on  the  scale  of  K2  and  thus  gives  the  percentage  of  carbon 
dioxide  in  the  gas.  After  leaving  K2  the  gas  passes 
into  the  absorbing  vessels,  Aj  and  A2,  which  are  charged 
with  soda-lime,  and  is  there  freed  from  carbon  dioxide. 
From  A  j  the  gas  passes  through  the  capillary,  Kr  and 
the  regulator,  R,  to  the  pump,  P. 

Further  details  of  the  apparatus  are  shown  in  Fig.  2. 
G  is  a  drying  tower  loosely  packed  with  coke  and  calcium 
chloride ;  F  is  a  filter-box  filled  with  glass  powder  and 
fitted  with  a  perforated  glass  cylinder  so  as  to  break 
up  the  current  of  gas  as  completely  as  possible  in  order 
to  retain  the  last  portions  of  dust  and  dirt.  The  gas 
then  passes  tq  the  3-way  tap,  D1(  which  can  be  put  into 
communication  either  with  the  gas  supply  or  with  the 
outside  air.  U  is  a  drying  tube  one  limb  of  which  is 
filled  with  glass  wool  and  the  other  with  coarse  calcium 
chloride.     A  safety  tube  is  attached  at  F.     The  tap,  D2, 


is  a  3-way  tap  which  can  be  opened  either  to  the  outside 
air  or  to  the  apparatus,  so  that  the  communication  with 
the  pump  is  readily  made  or  broken. 

The  tubes,  Px  and  P2,  are  in  circuit  with  the  manometer, 
Ma,  and  lead  to  a  recorder  (Fig.  3)  on  which  the  readings 
of  M2  are  continuously  registered. 


FlQ  3. 

The  recording  is  dependent  upon  the  movement  of  the 
float,  W,  which  is  free  to  move  up  and  down  in 
the  cylinder,  0  ;  this  opens  into  a  metal  box,  G,  which 
is  partly  filled  with  water  to  the  required  level.  A  pen,  /, 
is  attached  to  the  upper  end  of  the  float  which  records 
on  the  revolving  drum,  x,  and  the  whole  is  enclosed 
in  a  bell-jar  provided  with  a  mercury  seal.  Pj(Fig.  2), 
communicates  with  tube,  20  (Fig.  3),  so  that  the  pressure 
on  the  water  in  G  is  the  same  as  that  of  the  gas  before 
passing  through  the  capillary  tube ;  P2  communicates 
with  tube  19,  and  thus  the  pressure  in  the  bell-jar  is  equal 
to  that  of  the  gas  after  passing  through  the  capillary  tube. 
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The  manometric  difference  in  M2  is  thus  reproduced  on 
either  side  of  the  float,  w,  and  by  this  means  a  continuous 
record  of  the  percentage  of  carbon  dioxide  is  obtained 
on  the  drum. 

To  adjust  the  instrument  for  use  it  is  first  necessary 
to  bring  both  manometers  to  the  zero  point  by  drawing 
air  through  the  apparatus.  To  effect  this,  Dj  is  connected 
with  the  pump,  the  water  turned  on,  and  D1  opened  to 
the  air.  When  the  liquids  have  taken  a  constant  position 
the  regulator,  R,  is  adjusted  so  that  the  difference  of 
level  on  each  of  the  two  manometers  is  about  25  cm. 
and  the  moveable  scales  adjusted  exactly  to  the 
zero  on  each.  The  apparatus  is  then  ready  to  be 
attached  to  the  gas  supply,  which  is  effected  without 
disturbance  by  simply  turning  the  tap,  Dr 

It  is  most  important  that  the  water  pressure  should 
be  constant,  as  it  was  found  unless  this  condition  is 
observed  small  variations  in  water  pressure  such  as  arise 
by  the  turning  on  or  off  of  taps  on  the  same  supply  made 
it  impossible  to  obtain  consistent  readings.  This  is 
readily  secured  by  supplying  the  water  from  a  small 
tank  provided  with  a  ball-cock.  A  fall  of  two  metres  is 
required  for  drawing  the  sample  of  gas. 

Experimental  results. — A  series  o'f  tests  were  first  made 
on  a  laboratory  scale  by  drawing  the  products  of  com- 
bustion from  a  gas-furnace  and  comparing  the  records, 
at  intervals,  with  actual  gas-volumetric  determinations. 
The  maximum  error  under  these  conditions  in  no  instance 
exceeded  0-5  per  cent.,  and  with  two  exceptions  was 
within  0-2  per  cent.,  as  is  shown  in  the  following  results  ; 
the  intervals  between  the  several  tests  varied  from  half 
an  hour  to  one  hour  and  a  quarter  : — 


Duration  of  test. 


Kecorded  percentage 
of  carbon  dioxide  Analytical 

on  Autolysator.  determination. 


II. — 2 J  hours 


III.— 6  hours 


The  records  of  the  autolysator  are  accordingly  in  satis- 
factory agreement  with  the  analytical  results.  The 
apparatus  responded  most  efficiently  and  rapidly  to 
changes  in  the  percentage  of  carbon  dioxide  in  the  gases 
and  the  advantages  of  a  continuous  record  were  clearly 
indicated.  To  test  whether  the  absorption  was  complete 
the  exit  gases  from  the  autolysator  were  passed  through 
a  previously  weighed  soda-lime  tube,  when  no  increase 
in  weight  was  observed. 

The  favourable  conditions  of  a  laboratory  test  for  an 
apparatus  of  this  character  are  however  very  different 
from  those  which  obtain  in  works  practice,  such  as  the 
examination  of  the  furnace  gases  from  boilers,  producer- 
gas,  etc.,  for  which  purpose  the  instrument  is  more 
especially  designed.  Through  the  kindness  of  Mr.  Bailey, 
chief  engineer  to  the  City  of  London  Electric  Lighting 
Company,  and  with  the  helpful  co-operation  of  Mr.  <  t.  L 
I 'card  and  Mr.  ('.  <•.  Cutbush,  we  ha\e  Keen  able  to  make 
B  series  Of  tests  with  the  •furnace  gases  fioin  the  boilers 
at  the  central  generating  station  of  the  Company,  and 
thus  to  compare  the  preliminary  indications  of  the 
applicability  of  the  autolysator  as  shown  by  the  laboratory 

t<  la,  with  the  requirements  of  practical  working.  These 
ti •-!-  were  made  on  a  hand-fed  boiler,  the  samples  drawn 
at   the   damper  and    the  apparatus    plarcd   at    a    distance 

of  about  BO  reel  from  the  boiler.  As  Ear  as  our  tests  have 
gone  no  dirt  or  hydrocarbon  vapours  are  carried  into  the 
capillary    tubes,    which    would    of    Course    interfere    with 

the  records  of  the  instrument.  The  chid'  difficulty  we 
li;i \ *•  encountered  has  been  to  maintain  a  sufficient  and 

constant  suction  from  the  Hues  so  as  to  secure  a  true 
sample  of  the  gas  in  the  apparatus.      With  a  water-pressure 

of  2  metres  the  pull  was  found  to  be  insufficient  in  most 


cases,  working  at  the  distance  from  the  furnace  to  which 
we  were  restricted  and  the  variations  in  the  draught 
of  the  furnace  rendered  the  apparatus  less  reliable  than 
under  the  laboratory  conditions  of  work.  To  secure 
a  more  constant  and  reliable  suction  the  apparatus  was 
coupled  with  an  "  Ados  "  apparatus,  an  arrangement 
which  had  the  further  advantage  of  contrasting  the 
readings  of  the  two  instruments.  Under  these  conditions 
the  curves  shown  in  Eig.  4  were  obtained  on  which  the 
j  variations  in  the  percentage  of  carbon  dioxide  during  the 
test  and  the  duration  of  the  experiment  are  recorded. 
The  readings  in  both  cases  agreed  with  those  obtained  by 
the  "  Ados,"  which  recorded  at  intervals  of  five  minutes. 
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Fig.  4. 

The  satisfactory  drawing  of  the  sample  for  a  continuous- 
test  where  there  is  a  varying  and  considerable  draught 
to  overcome  is  all  important,  and  the  tests  we  have 
made  up  to  the  present  indicate  that  some  modification 
of  the  apparatus  in  this  respect  is  desirable.  We  have 
tried  increasing  the  water  pressure  in  various  ways,  and 
are  of  the  opinion  that  this  difficulty  will  be  best  met 
by  so  arranging  the  suction  that  a  branch  of  the  sample 
instead  of  I  he  w  hole  sample  is  conveyed  to  the  autolysator, 
a  plan  which  we  now  propose  to  adopt. 

In  this  connection  the  life  of  the  soda-lime  is  also  an 
important  consideration.  When  the  gases  are  drawn 
through  at  a  rate  of  20  litres  per  hour,  the  speed  recom- 
mended for  continuous  tests,  it  is  said  to  require  renewal 
every  twenty-four  hours  in  the  ease  of  gases  containing 
10  per  cent,  of  carbon  dioxide.  Our  tests  indicate  a 
somewhat  shorter  period  before  saturation  is  reached. 
With  gases  containing  15  pec  cent,  of  carbon  dioxide  and 
drawing  40  litres  per  hour  the  absorption  began  to  slacken 
after  f>  -  <>  hours.  This  is  probably  as  much  due  to  (In- 
formation of  channels  in  the  soda-lime  as  to  its  becoming 

saturated,    but    the    incompleteness    of    the   absorption 

after   this  period   is  certainly   marked.      If  it    be   borne  in 

mind  thai    this  corresponds  to  an  absorption  of  about 

24  litres  of  carbon  dioxide,  this  limitation  is  not  surprising, 

I'Y eports  we  have  received  from  Messrs.  Favre  &  Co.. 

to  whom  we  are  indebted  for  the  loan  of  the  autolysator, 
we  should  Btate  however  thai    the  satisfactory  working 

of  the  apparatus  has  l o  established  in  the  automatic 

determination  of  the  carbon  dioxide  in  producer-gas 
employed  for  heating  gas  retorts  and  in  the  manufacture 
of  water  gas. 
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Compared  with  other  forms  of  automatic)  apparatus 

for  the  estimation  of  carbon  dioxide,  the  continuity 
of  the  record  and  its  marked  responsiveness  to  changes 
in  composition  are  distinctly  advantageous  and  its 
accuracy  under  favourable  conditions  of  working  should 
render  it  useful  in  several  directions  apart  from  the 
testing  of  ilue  gases.  For  the  latter  purpose  the  accumu- 
lation oi  farther  independent  experience  must  establish 
its  comparative  value  with  other  forms  of  apparatus. 
The  OOSi  of  the  soda-lime  and  the  conditions  of  its  renewal 
will  naturally  be  weighed  against  that  of  the  potassium 
hydroxide  solutions  used  in  other  apparatus  and  which 
requires  renewal  only  at  considerably  longer  intervals 
Abo  the  cost  of  water  used  for  the  suction  may  be  an 
economic  factor  of  some  importance. 

The  introduction  of  automatic  analytical  apparatus 
during  the  past  few  years  marks  a  new  and  important 
advance  in  the  methods  for  the  control  of  the  conditions 
of  working  in  chemical  industries.  They  have  hitherto 
been  concerned  essentially  as  a  guide  and  check  on  the 
efficiency  of  combustion  of  fuel  and  of  its  calorific  value, 
and  in  this  application  they  have  undoubtedly  proved 
efficacious  apart  from  what  may  be  regarded  as  their 
moral  influence  on  the  stoker. 

As  yet  automatic  analysis  is  quite  in  its  infancy  and 
the  engineer  rather  than  the  chemist  has  hitherto  been 
chiefly  concerned  with  its  use.  It  holds  out  the  possibility, 
however,  of  important  applications  both  in  many  chemical 
industries  and  in  methods  of  investigation  to  which 
it  has  not  yet  been  adapted,  and  from  this  standpoint 
merits  the  best  attention  of  chemists.  Our  own  inquiries 
have  been  initiated  with  the  object  of  applying  the 
method  to  the  automatic  testing  of  the  composition  of 
illuminating  and  heating  gases  by  the  analysis  of  their 
products  of  combustion,  a  problem  we  haye  now  under 
investigation  and  on  which  we  hope  to  report  to  the 
Society  on  a  future  occasion. 

Discussion. 

The  Chairman  pointed  out  that  automatic  registration 
was  in  extensive  use  not  only  in  the  United  States 
of  America  but  also  in  this  country.  Members 
who  attended  the  last  annual  meeting  in  Manchester 
had  occasion  to  observe  this  in  the  pottery  works  at 
Clifton,  where  automatic  registration  was  carried  on 
by  Mr.  Burton.  The  advantages  of  the  apparatus  shown 
would  lie  in  the  fact  that  it  could  be  put  into  the  boiler- 
house,  so  that  the  fireman  could  read  the  results  himself. 
A  serious  objection  was,  however,  that  every  four  or  five 
hours  the  soda  lime  would  have  to  be  renewed.  The 
assertion  made  by  the  makers  oi  the  apparatus  that  the 
soda  lime  lasted  a  long  time  with  producer  gas  had  very 
limited  value,  as  such  gas  contained  only  about  5  J  per  cent. 
of  carbon  dioxide,  but  even  with  that  amount  difficulties 
would  soon  arise.  It  occurred  to  him  that  it  might  be 
possible  to  put  one  or  two  more  soda  lime  boxes  in  and  have 
a  by-pass,  so  that  the  boxes  could  be  changed  over  as  soon 
as  the  absorption  began  to  fall  off.  He  also  inquired  as  to 
the  cost  of  the  apparatus. 

Mr.  J.  F.  Briggs  asked  what  influence  variations  in 
temperature  had  on  the  apparatus,  either  in  the  tem- 
perature of  the  gases  or  of  the  surrounding  atmosphere  by 
radiation,  because  it  might  make  a  difference  if  the 
recording  instrument  was  nearer  the  boiler  than  the  rest  of 
the  apparatus. 

Mr.  G.  N.  Hcntly  said  the  apparatus  marked  a  distinct 
advance,  inasmuch  as  it  gave  an  instantaneous  determina- 
tion of  carbon  dioxide,  whereas  the  recording  instruments 
in  current  use  were  semi-integrating,  averaging  the  samples 
every  five  or  ten  minutes.  Further  simplifications  seemed 
necessary  for  practical  use  in  the  boiler-house  :  the 
engineer  wanted  something  to  correspond  with  the  pressure 
gauge,  with  a  definite  working  line  for  the  stoker.  The 
autolysator  was  a  step  in  that  direction  because  it  gave  a 
column  of  liquid  which  the  man  could  be  told  to  keep  at  a 
certain  height ;  but  the  apparatus  seemed  designed  rather 
for  a  chemist  than  a  stoker.  The  capillary  tubes  did  not 
seem  to  be  jacketed,  although  a  difference  of  temperature 
between  the  two  tubes  would  cause  pure  air  to  record  an 
apparent  percentage  of  carbon  dioxide.  The  rapid  satura- 
tion of  the  soda  lime,  referred  to^by  the  authors,(was'a  very 


serious  difficulty  ;  no  engineer  would  use  an  instrument 
which  required  attention  every  four  or  five  hours,  but  this 
difficulty  could  doubtless  be  circumvented.  A  practical 
instrument  of  this  nature  should  run  for  a  week  without 
attention. 

Sir  Frederic  NATHAN'said  he  had  had  an  Ados  recorder 
installed  in  his  factory  for  some  time,  and  he  was  much 
struck  with  the  simplicity  of  the  autolysator  as  compared 
with  it.  The  Ados  did  not  give  a  continuous  record  but 
t  he  pen  went  up  and  down,  and  if  the  tops  of  the  strokes 
were  joined  a  smooth  curve  resulted,  without  those  ups 
and  downs  as  on  the  record  of  the  autolysator,  showing 
that  with  the  Ados  a  continuous  record  was  not  obtained 
as  with  the  autolysator.  The  Ados  had  the  advantage 
that  if  you  started  it  on  the  Monday  morning,  it  would 
work  without  any  attention  for  the  rest  of  the  week,  apart 
from  putting  on  a  fresh  paper  every  24  hours,  unless  it 
went  wrong,  which  he  was  sorry  to  say  it  often  did.  With 
the  instrument  described  there  was  the  distinct  objection 
that  the  soda  lime  had  to  be  renewed  at  frequent  intervals, 
requiring  skilled  attention,  as  an  instrument  of  this  sort 
could  not  be  left  to  an  ordinary  stoker  to  manipulate. 
With  the  Ados  the  stoker  was  told  that  his  record  must  not 
go  beyond  a  certain  line  on  the  chart.  If  one  explained 
to  the  stoker  what  the  instrument  was  supposed  to  do, 
he  took  a  great  deal  of  interest  in  seeing  that  the  con- 
ditions necessary  to  proper  working  of  his  boilers  were 
kept  up,  and  in  that  way  you  did  tend  to  reduce  the  coal 
bill. 

Dr.  R.  Lessing  asked  if  it  had  been  ascertained  that  the 
composition  of  the  gas  remained  unaltered  after  its  passage 
through  the  capillary  tubes.  When  taking  water  gas  or 
producer  gas  from  a  gas  conduit  and  drawing  it  with 
slight  suction  only  through  very  narrow  capillaries,  the 
hydrogen  might,  through  its  smaller  internal  friction, 
pass  more  freely  than  the  carbon  monoxide  and  carbon 
dioxide.  The  proportion  of  hydrogen  to  carbon  dioxide 
would  then  be  increased,  which  would  considerably  affect 
the  composition  and  consequently  the  differential  pressure 
of  the  manometers. 

Mr.  J.  S.  S.  Brame  asked  if  the  records  which  had  been 
shown  were  obtained  with  mechanical  or  hand  firing.  Did 
the  apex  points  of  the  curves  correspond  with  the  time  of 
firing  ? 

Dr.  Keane  said  the  records  were  obtained  with  hand 
firing  in  each  case. 

Mr.  W.  C.  Hancock  said  the  supplying  of  more  or  less 
continuous  records  tended  not  only  to  methods  of 
economy,  but  of  better  control  in  various  manufacturing 
operations.  In  the  case  of  flue  gases  the  mere  record  of 
carbon  dioxide,  as  a  check  on  the  completeness  of  com- 
bustion, was  not  complete.  An  instrument  was  wanted 
which  would  give  the  other  constituents.  It  might  be 
possible  to  lengthen  the  life  of  the  soda  lime  by  intro- 
ducing horizontal  baffle  plates  with  cross  holes,  in  order 
to  prevent  the  channeling  of  the  lime  in  particular  places. 
With  regard  to  producer  gas,  there  was  a  great  opening 
for  these  instruments.  The  advantage  of  getting  the  per- 
centage of  carbon  dioxide  as  a  record  of  the  way  in  which 
the  producers,  were  working,  was  very  great.  Naturally, 
the  carbon  dioxide  varied  with  different  types  of  plant, 
but  as  a  general  rule  it  might  be  taken  as  a  very  fair  guide 
as  to  the  efficiency  of  a  producer  plant,  working  under 
more  or  less  established  conditions.  Recently  he  had  been 
told  that  the  Simmance-Abady  instrument  worked  very 
satisfactorily,  but  when  used  with  producer  gas,  the 
clogging  of  the  tubes  with  tarry  matter  or  fine  dust  cause 
some  difficulty  and  some  modification  would  be  necessary 
before  these  instruments  could  be  used  systematically  in 
works.  Another  large  field  for  the  use  of  these  automatic 
recorders  would  be  in  the  case  of  ceramic  firing.  In  these 
it  was  necessary  first  to  maintain  the  temperature 
required  to  mature  the  ware,  and  in  the  next  place  to 
secure  the  proper  condition  of  the  kiln  atmosphere.  The 
prevalence,  even  for  a  short  time,  of  reducing  conditions 
would  not  only  affect  the  colour  of  ordinary  unglazed  ware, 
but  in  the  case  of  glazed  ware  would  be  much  more  detri- 
mental. Several  attempts  had  been  made  to  introduce 
producer  gas  for  ceramic  firing,  but  one  obstacle  to  its  use 
seemed  to  be  that  reducing  conditions  might  occur,  without 
any  visible  change  in  the  kiln  atmosphere,  which,  in  the 
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•case  of  direct  coal  firing,  would  be  detected  at  once  by  the 
formation  of  smoke  in  the  kiln. 

Dr.  Burrows,  in  reply,  said  he  thought  the  difficulties 
which  had  been  referred  to  would  be  overcome  with  further 
experience  with  and  modification  of  the  apparatus,  espe- 
cially in  regard  to  the  analysis  of  gases  rich  in  carbon 
dioxide.  With  reference  to  volume  alterations  of  the  gas 
■caused  by  variations  of  temperature,  that  was  controlled 
by  the  self-adjusting  regulator,  since  it  was  set  to  allow  a 
definite  volume  of  gas  to  pass  through  it  in  unit  of  time, 
the  only  temperature  effect  would  be  upon  the  metal  parts 
of  the  regulator,  which  would  have  to  be  considerable  to 
affect  the  working.  The  viscosity  of  the  liquid  employed 
in  the  manometers  could  only  affect  the  sensitiveness  of 
the  instrument,  and  the  changes  in  the  composition  of  the 
gas  would  have  to  be  very  rapid  to  cause  any  considerable 
error.     The  cost  of  the  apparatus  was  about  £25. 


(M  Cf.  Lux  and  Precht.     Fischer's  Jahresber.,  1893,  39,  1205. 
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(6)  Ger.  Pat.  160,288  ;    Z.  angew  Chem.,  1905,  18,  1231. 
(0)  Eng.  Pat.  18,680,  1906. 
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(8)  U.S.  Pat.  833.274,  1906  ;   this  J.,  1907,  26,  115. 

(9)  En?.  Pat.  9540,  1906  ;    this  J.,  1907,  26,  280. 
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THE      DETERMINATION      OF     ORCINOL     IN 
ORCHELLA    "WEED." 

BY   HBNRY   EDGAR    WATT.    D.SC,    A.I.C. 

In  the  early  part  of  1907,  four  samples  of  orchella  "  weed  " 
were  received  at  the  Imperial  Institute  from  the  Seychelles, 
in  order  that  the  amounts  of  colour-yielding  substance 
-which  they  contained  might  be  determined.  Orchella 
-weed,  which  is  the  name  commonly  given  to  the  lichen 
Roccella  tinctoria,  is  also  called  commercially,  in  common 
with  other  species  of  the  same  genus,  Angola  weed, 
Canary  weed,  etc.,  according  to  the  supposed  place  of 
origin.  When  subjected  to  ammoniacal  fermentation,  it 
yields  the  colouring  matter  which  is  the  essential  con- 
stituent of  the  products  known  as  archil,  cudbear,  and 
litmus  ;  other  lichens,  such  as  the  different  species  of 
Lecanora,  Variolaria,  etc.,  share  this  property,  and  are 
;also  used  as  sources  of  the  same  materials.  This  colouring 
matter  is  produced  from  orcinol,  a  substance  which 
sometimes  occurs  free  in  lichens,  but  more  usually  in 
combination  as  erythrin,  C20H22Oi0+lpI2O— an  ether - 
•derivative  of  di-orsellinic  acid  and  erythrol  (Beilstein., 
2,  1752) — in  which  condition  it  occurs  in  orchella  weed. 

A  great  deal  of  work  on  the  proximate  constituents  of 
lichens  has  been  carried  out  by  Hesse  and  by  Zopf,  details 
of  which  appear  in  papers  published  by  these  workers 
in  the  Berichte,  J.prakt.  Chem.,  Annalen,  and  Ctnlralblatt, 
but  in  regard  to  the  actual  estimation  of  the  colour- 
in  -oducing  constituent,  information  is  very  limited,  the 
only  published  processes  being  those  of  Stenhouse 
(J.prakt.  Chem.,  45,  180)  and  Reymann  (Ber.,  1875,  8, 
790).  Reymann  prepared  mixtures  of  orcinol,  erythrol, 
calcium  chloride,  and  burnt  sugar  ;  to  a  solution  of  these 
he  added  a  known  excess  of  bromine  in  order  to  precipitate 
the  tribromo  compound  of  orcinol,  and  he  then  titrated 
the  excess  of  bromine,  whence  he  calculated  the  amount 
absorbed,  and  from  that,  the  orcinol  present.  In  view  of 
the  fact  that  he  does  not  appear  to  have  made  any  experi- 
ments with  lichens,  and  also  that  orcinol  does  not  usually 
<xist  in  the  free  state,  it  was  not  considered  desirable 
to  proceed  on  the  lines  suggested  by  him.  In  Stenhouse's 
process,  10  grms.  of  the  powdered  lichen  are  extracted 
with  a  5  per  cent  solution  of  sodium  hydroxide  as  quickly 
as  possible,  the  strained  or  filtered  solution  is  t  lien  titrated 
with  a  standard  solution  of  sodium  hypochlorite,  Each 
drof>  of  the  hypochlorite  produces  a  blood-rod  coloration, 
ulur  h  changes  to  yellow  in  the  course  of  a  few  seconds. 
The   addition    is    continued    cautiously    as    long    as   this 


reaction  is  produced.  The  hypochlorite  solution  must  be 
freshly  prepared  and  standardised  against  pure  orcinol  or 
a  lichen  of  known  orcinol  content.  In  practice  a  5  per 
cent,  solution  of  sodium  hydroxide  was  found  to  be  too 
strong,  as  it  produced  a  semi-gelatinous  solution,  difficult 
to  filter  or  strain.  A  1  per  cent,  solution  was  therefore 
employed.  On  titrating  this  alkaline  extract  of  the  lichen 
with  sodium  hypochlorite,  the  blood-red  coloration  was 
found  to  be  not  entirely  fugitive,  as  mentioned  by  Sten- 
house, but,  on  the  contrary,  disappeared  less  quickly 
and  less  entirely  as  the  end-point  was  approached,  the 
result  being  that,  owing  to  increase  in  colour,  the  com- 
pletion of  the  reaction  could  not  be  accurately  observed. 
The  process  was  next  modified  by  adding  an  excess  of 
sodium  hypochlorite  solution  to  the  alkaline  extract  of 
the  lichen  and  titrating  back  with  a  decinormal  solution 
of  arsenious  acid.  The  colour  reaction  was  instantaneous, 
but  as  the  result  of  a  series  of  experiments,  it  was  found 
that  the  amount  of  hypochlorite  solution  used  was  greatly 
increased  when  allowed  to  remain  in  contact  with  the 
lichen  solution  for  some  time,  the  quantity  even  increasing 
after  the  whole  had  stood  for  24  hours.  It  thus  appeared 
that,  in  addition  to  the  instantaneous  colour  reaction,  a 
very  slow  secondary  reaction  proceeded.  The  following 
method  was  therefore  devised  for  measuring  the  instan- 
taneous reaction  only  : — 2  grms.  of  the  powdered  lichen 
were  mixed  in  a  mortar  with  an  equal  weight  of  sodium 
carbonate — in  a  solution  of  which  erythrin  is  just  as 
soluble  as  in  a  solution  of  sodium  hydroxide,  and  which 
possesses  the  advantage  of  yielding  a  cleaner  extract — 
water  was  then  gradually  added  until  the  whole  measured 
100  c.c.  The  mixture  was  allowed  to  stand,  with  frequent 
stirring,  for  20  minutes,  50  c.c.  (  =  1  erm.  lichen)  were  then 
filtered  off,  excess  of  sodium  hypochlorite  solution  added 
and  followed  immediately  afterwards  with  an  excess  of  a 
decinormal  solution  of  arsenious  acid.  The  solution  was 
then  titrated  back  with  sodium  hypochlorite  solution, 
using  drops  of  acetic  starch  iodide  solution,  placed  on  a 
porcelain  tile,  as  indicator.  A  preliminary  series  of  trial 
experiments  was  conducted  with  pure  orcinol  in  order  to 
test  the  accuracy  of  the  process  and  the  following  results 
were  thus  obtained  : — 

(a)  1  grm.  of  orcinol  and  1  grm.  of  sodium  carbonate 
were  dissolved  in  water  and  made  up  to  100  c.c.  10  c.c.  of 
this  solution  required  (1)  7-65  c.c,  (2)  7-75  c.c.  of  hypo- 
chlorite solution. 

(6)  1  grm.  of  orcinol  and  2  grms.  of  sodium  carbonate 
were  dissolved  in  water  and  made  up  to  100  c.c.  10  c.c. 
of  this  solution  required  (1)  770  c.c,  (2)  7'65  c.c  of  hypo- 
chlorite solution. 

(c)  2  grms.  of  orcinol  and  1  grm.  of  sodium  carbonate 
were  dissolved  in  water  and  made  up  to  100  c.c  5  c.c  of 
this  solution  required  (1)  7'8  c.c,  (2)  77  c.c.  of  hypochlorite 
solution. 

(d)  2  grms.  of  orcinol  and  2  grms.  of  sodium  carbonate 
were  dissolved  in  water  and  made  up  to  100  c.c  5  c.c. 
of  this  solution  required  (1)  76  c.c,  (2)  7'7  c.c.  of  hypo- 
chlorite solution  ;  therefore,  O'l  grm.  of  orcinol  required 
7*7  c.c.  hypochlorite  solution.  On  titration,  50  c.c  N/10 
arsenious  acid  solution  were  found  to  be  equivalent  to 
4-55  c.c.  of  hypochlorite  solution. 

The  following  results  were  obtained  with  the  four 
samples  of  orchella  weed  from  the  Seychelles  : — 


Sample. 


Quantity 
in  grans. 


Hypochlorite 

used,      C.C. 


Orcinol  found, 
per  cent. 


1  

:i  

1-0 

]•() 

8-9 
1-24 
0-75 
7-15 

it-:. 

Ml 
8-8 

4    

1-0 

9*3 

A  duplicate  set  of  determinations  was  carried  out  in 
which  the  time  factor  was  \aried.  and.  as  a  result,  the 
above  values  were  0( nitirmed.  and  20  minutes  proved  to  be 

an  adequate  time  to  allow  for  maceration  of  the  Lichen 
with  sodium  carbonate  solution. 
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THE   ANALYSIS    OF  TURPENTINE  OILS. 

BY    F.    \V.    RICHARDSON    AND    .1.    LEONARD  BOWES. 

Light  hydrocarbons  appear  to  be  almost  the  sole 
adulterants  used  for  commercial  turpentined.  Pine  oils 
and  pinolins.  by-products  obtained  in  the  manufacture 
of  rosin  oil.  arc  as  powerful  solvents  of  oils  and  resins 
as  the  best  turpentine.  As  these  are  largely  composed 
of  volatile  terpenes.  their  use  for  ordinary  commercial 
put  poses  can  scarcely  be  condemned:  for  pharmaceutical 
use  their  presence  in  turpentine  is  objectionable,  as  they 
act  more  powerfully  on  the  skin  and  cause  considerable 
inflammation.  As  Valenta  has  stated,  mere  shaking  of 
the  oil  with  half  its  volume  of  a  solution  of  6  per  cent, 
of  iodine  in  carbon  tetrachloride  and  subsequent  heating 
in  a  water  bath  for  one  minute  will  give  a  dark  green 
colour  if  pinolins  are  present. 

Polarimetry. — On  account  of  the  presence  of  varying 
amounts  of  laevo  and  dextro-rotatory  pinenes  in  pure 
turpentines,  polarimetric  methods  are  of  very  little 
service. 

Refractive  index. — We  find  that  the  Abbe  refractometer 
and.  within  a  certain  range,  Zeiss's  butyrorefractometer 
give  invaluable  aid  in  the  analysis  of  turpentines.  Pure 
turpentines  from  various  sources  give  refractive  indices 
of  1-470  to  1-473  at  \5h°  C.  while  hydrocarbon  adulterants 
yield  figures  varying  from  1-41  to  1-46  at  15£°  C. 

Specific  gravity. — The  specific  gravity  furnishes  an 
indication  almost  as  valuable  as  the  refractive  index ; 
but  it  is  not  as  easily  applicable  to  very  small  amounts 
of  liquid. 

Specific    refractivity. — There    is    no    special    advantage 

i2  -   1 

over 


in  u>ing  the  Lorentz  and  Lorenz  formula 

1 


that   of   Gladstone   and    Dale, 


(»2  _|_  2)d 
for     the     specific 


refractivity  factor.  (»=refractive  indexandrf=sp.  gravity.) 
Compared  with  turpentine  the  lighter  hydrocarbons 
show  both  lower  densities  and  refractivities,  on  this  account 
the  division  of  the  latter  by  the  former  diminishes  the 
difference  between  the  specific  refractivities  of  these 
two  classes  of  bodies  ;  hence  we  do  not  find  the  specific 
refractivities  of  service  in  the  analysis  of  commercial 
turpentines. 
We    obtain  : — 


Specific  refractivity 

Specific      Refractive  

gravity  at     index  at   i  Gladstone 
15i°C.  15|aC.        formula. 


Pure  turpentine 

(average) 
Petroleum 


0-86436 
0-80192 


1-47334 
1-44474 


0-5476 
0-5547 


Lorentz 
formula. 


0-3190 
0-2824 


We   have   before  as  two  adulterants,   A  and  V,   and 
mixtures  of  these  with  a  pure  turpentine  : — 


Specific    j  Refractive 
eravity  at     index  at 
15*   C.  15£°C 


A.    Petrol 0-7447 

V.  Petroleum 0-82114 

10  per  cent.  "  A  "  plus  90  per 

cent,  turpentine 0-85237 

27-75    per    cent.    "  V  "    plus 

72-25   per  cent,  turpentine  0-85237 


1-4174 
1-4565 


1-46775 
1-46885 


Specific 
refrac- 
tivity. 


0-5605 
0-5559 


0-5488 
0-5500 


It  is  therefore  evident  that  while  these  two  physical 
factors  enable  us  to  discover  the  fact,  they  do  not  enable 
us  to  find  the  amount  of  hydrocarbon  adulterant  with 
any  degree  of  accuracy.  To  deal  satisfactorily  with  such 
mixtures   it   is   necessarv   to   resort   to   fractionation. 


Fractional  distillation.— We  have  tried  different  forms 
of  apparatus  and  have  got  good  results  with  Young's 
rod  and  disc  still-heads,  while  the  Glinsky  form  has 
proved  troublesome.  By  using  a  flask  of  about  500  c.c. 
capacity,  and  with  a  side  tube,  for  100  c.c.  of  the  turpentine 
we  obtain  sufficiently  good  results  for  ordinary  work. 
The  large  empty  space  and  even  the  thermometer  stem, 
fixed  a  little  below  the  opening  into  the  side  tube,  serve 
to  condense  portions  with  higher  boiling  points.  Any 
residue  boiling  at  over  200°  C.  should  be  transferred  to 
a  very  small  flask  with  side  tube  for  final  fractionation. 
We  have  tried  distillation  in  a  current  of  dry  carbon 
dioxide  but  have  obtained  no  advantage.  The  vapouis 
which  rise  in  the  ordinal  y  course  of  procedure  speedily 
and  completely  drive  off  all  aii,  and  no  appreciable 
amount  of  oxidation  can  occur. 

The  following  table  shows  our  results  from  the  distillation 
of  American  "  Daylight  petroleum  "  : — 


Volume 

Sp.  gr. 

Refractivity  at  15i°  C. 

n— 1 

Temp. 
°C. 

per 
cent. 

at 

15i°  C. 

Abbe. 

Butyrorefr. 

d. 

126-7—137-8 

2-6 

0-7447 

1-4174 

under  0 

0-5605 

—149-1 

7-2 

0-7502 

1-419 

,, 

0-5585 

—154-6 

3-6 

0-7548 

1-4211 

„ 

0-5579 

—161-0 

3-4 

0-7580 

1-4229 

2-0 

0-5579 

—165-4 

3-0 

0-7618 

1-4255 

4i 

0-5584 

—171-1 

2-8 

0-7652 

1-4276 

6i 

0-5587 

—176-7 

2-4 

0-77135 

1-42866 

8* 

0-5579 

—182-2 

2-4 

0-77236 

1-4308 

Hi 

0-5577 

—187-8 

2-72 

0-7764 

1-4333 

14i 

0-5579 

—193-3 

3-0 

0-7818 

1-4363 

18i 

0-5579 

—198.9 

2-0 

0-78594 

1-4380 

20J 

0-5578 

—204-5 

2-8 

0-7872 

1-4392 

22 

0-5578 

—210-0 

2-0 

0-79236 

1-4414 

25 

0-5570 

—215-6 

2-64 

0-79599 

1-4431 

274. 

0-5566 

—221-1 

2-2 

0-79851 

1-4441 

28-6 

0-5560 

—226-7 

3-8 

0-8008 

1-4459 

31 

0-5572 

—232-2 

1-72 

0-80655 

1-4483 

34i 

0-5556 

—237-8 

2-64 

0-80856 

1-4495 

36 

0-5556 

—243-3 

3-76 

0-8188 

1-4514 

38* 

0-5512 

—248-9 

0-4 

not 
estimated. 

1-4538 

42 

—254-4 

1-4 

0-82063 

1-4559 

45 

0-5555 

—260-0 

2-0 

0-82114 

1-4565 

46 

0-5559 

Over  260  C. 

38-72 

0-83644 

1-4655 

59£ 

0-5565 

An  American  turpentine  oil  similarly  distilled  gave  the 
following  figures  : — 


Volume 

Sp.  gr. 

n— 1 

Temp.  °  C. 

per 

at 

Abbe. 

Butyrorefr. 



cent. 

15£°  C. 

d. 

157—160 

74-4 

0-8654 

1-4719 

69 

0-5453 

—165-5 

19-6 

0-8663 

1-4739 

724. 

0-5470 

—171-1 

2-8 

0-8690 

1-4765 

77 

0-5482 

—176-7 

0-96 

— 

1-4777 

79 

— 

—182-2 

0-40 

— 

1-4797 

82t 

— 

Over  182°  C. 

1-84 

— 

1-5036 

— 

— 

Itself 

— 

0-86844 

1-4728 

71 

0-5438 

The  turpentine  oil  only  commenced  to  distil  at  157°  C, 
and  between  this  point  and  171  1°,  96-8  per  cent,  had 
passed  over  into  the  receiver. 

90  parts  by  volume  of  the  turpentine  were  mixed 
with  10  parts  by  volume  of  the  petroleum  and  the  mixture 
was    fractionally    distilled  : — 


Volume 

Sp.  gr. 

n— I ' 

Temp.  °  C. 

per 

at 

Abbe. 

Butyrorefr. 

i 

cent. 

15£°  C. 

d. 

126-1—149-1 

0-24 

0-8401 

1-4367 

18-3 

0-5198 

—154-6 

0-28 

0-8506 

1-4545 

43 

0-5352 

—161 

30-00 

0-8590 

1-4685 

64 

0-5453 

—165-4 

47-60 

0-8629 

1-4704 

67 

0-5452 

—171-1 

8-88 

0-8632 

1-4717 

69 

0-5464 

—176-7 

3-88 

0-8636 

1-4726 

70£ 

0-5471 

—182-2 

2-00 

0-8654 

1-4726 

704 

0-5460 

—187-8 

1-32 

0-8649 

1-4723 

70 

0-5460 

—193-3 

0-80 

0-8647 

1-4721 

69} 

0-5458 

—198-9 

1-72 

0-8639 

1-4719 

69£ 

0-5462 

Over      198-9 

3-28 

0-8926 

1-4873 

96 

0-5458 

— 

0-8626 

1-4878 

68 

0-5458 

It   requires  little  more  than  a  superficial  glance'Jto  see 
that  the  sample  is  shown  by  the  results  of  distillation 
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to  be  adulterated  with  hydrocarbons.  1-472  is  the  lowest 
refractivity  for  a  distillate  from  genuine  turpentine, 
whereas  over  80  per  cent,  of  the  distillate  had  to  come 
over  before  this  figure  was  reached  in  the  case  of  the 
above  mixture.  The  distillates  from  the  petroleum, 
the  turpentine,  and  the  mixture  may  be  briefly 
summarised  : — 


Percentage 

distilling 

under  171-1°  C. 


Sp.  gr. 

at 
15i°  C. 


Abbe. 


Bntyro 

refr. 


n— 1 


Turpentine 
Petroleum. 
Mixture  . . 


96-8 
22-6 

87-8 


0-8666 
0-7551 


1-4725 
1-4216 
1-4698 


70-1 

below  0 

66-1 


0-5451 

0-5584 


Our   calculations  in  regard  to  this  adulterated  article 
are  complex,  and  are  based  on  the  following  factors  : — 


Refractive  indices 

Percentages  found. 

Distil- 

at, im°  r. 

lates 

. . 

Distillates. 

at  °  C. 

Petro- 

Tur- 

. 

Petrol 

leum. 

pentine.  Mixture. 

Turps. 

Petrol. 

in  sample. 

126—154     1-418 

1-472 

1-4403 

41-5 

58-5 

0-31 

—161 

1-423 

1-472 

1-4685 

93-0 

7-0 

2-10 

—165 

1-4255 

1-474 

1-4704 

92-6 

7-4 

3-53 

—171 

1-4276 

1-4765 

1-4717 

90-0 

10-0 

0-89 

—198-9 

1-4334 

1-4780 

1-4720 

87-0 

13-0 

1-27 

Over 

19S-9°  C. 

1-46 

1-49 

1-4873 

91-0 

9-0 

0-30 

Total  . . 

. .     8-40 

A  curious  feature  is  noticeable  in  the  distillates  from 
154°  to  198-9°  :— approximately  10  per  cent,  of  these 
on  the  average  consists  of  petroleum.  The  loss  or  error 
of  1-6  per  cent,  is  inconsiderable  when  the  difficulties 
of  the  case  are  remembered. 

Samples  of  petroleum  and  turpentine  differing  from 
the  ones  used  in  the  mixture  just  described  were  mixed 
in  the  proportions  of  10  per  cent,  and  90  per  cent, 
respectively.  In  order  to  test  the  method  suggested 
by  Vezes  (this  J.,  1903,  1106),  we  obtained  the  distillates 
in  fractions  of  one-fifth.  100  c.c.  of  the  sample  on 
fractionation  gave  : — 


Volume 
per  cent. 


Temp.  °C. 


c.c. 
a  few  drops 

,2-0 

A.    !5-0 

j  5-0 , 

•  8-0 , 


B.  20-0 
0.J  20-0 
D.       20-0 


16—46-11 

46-1—148-9 

148-9—155-5 

155-5—156-6 

156-6—157-2 

157-2— 158-3 

158-3—158-8 

158-8—165-5 


,,      <10-0     :      165-5—182-2 

■*'•    1 10-0   residue  over  182-2 


Refractive  index 
at  15£°  C. 


Dis- 
persion. 


1-46321 


1-46935  "j 
1-47041  i  1-4705 


1-47115 


l-47180-i  .   .__., 
1-47875  I1'4702 


39-6 
39-7 

39-7 
39-3 
39-3 

39-3 


Vezes  bases  his  method  on  the  differences  of  the  refractive 
indices  of  the  distillates  obtained  in  fifths. 

Let  D  represent  this  difference  and  Bd  the  difference 
between  the  refractivities  of  E  and  C: — D  =  (E  minus  C) 
(.r>th  and  3rd  distillates).  X— percentage  of  foreign 
substance  .      I)     00032+  0"0037a;. 

Naturally  A  to  C  are  scarcely  affected,  while  C  to  E 

are  considerably  influenced   by  resin  or  rosin  oil.       The 

gasoline  class  of  adulterants  will  naturally  affect  A  and  B 

Petroleum,    while   a  Heeling   all   the   distillates,    will    most 

strongly  influence  E.      With  the  differences  from  A  to  C, 

Vezes  asserts  that  the  quantity  of  each  adulterant   may 

u    t       1  t         -      0-0007      „      ,         ,  .      , 

be  found  from  S—  =zj>,  where   <    is    the    observed 

difference  C  and  A,  and  a;  is  a  factor  dependent  upon 
the  nature  of  the  adulteranl  used. 

Substance.  r. 

Petroleum   0-0002 

"  White  spirit  "    0-0080 

Light  petroleum   0-0026 

Benzene   —0*0009 

Carbon  bisulphide  —0-0046 


According  to  Vezes,  unadulterated  turpentine  gives 
for  x,  nil  to  0-001,  whilst  also  the  value  for  D  is  not  greater 
than  0-0125,  and  the  initial  boiling  point  is  not  lower 
than  150°  C.  To  test  this  method  we  tried  to  distil 
turpentine  and  petroleum  in  fifths,  but  we  were  not 
surprised  to  find  ourselves  confronted  with  certain 
difficulties,  oi  per  cent,  of  residue  was  left  by  the 
turpentine,  and  we  could  see  that  at  200°  C.  and  over, 
this  did  not  distil,  but  began  to  decompose.  We  were 
only  able  to  distil  36  per  cent,  of  the  petroleum  under 
205°  C.  (400°  F.)  and  it  appeared  that  a  higher  temperature 
only  served  to  slowly  split  up  the  residual  hydrocarbons. 
100  c.c.  of  the  turpentine  gave  us  : — 


C.c.  per  cent. 


At  >C. 


Refractive 

Index 
at  15J.°C 


nil. 
20-0 
20-0 
20-0 
20-0 
14-0 
60 


residue  over 


16  -155-5 
155-5-157-0 
157-0-158-0 
158-0-160-0 
160-0-162-0 
162-0-165-5 
165-5 


1-47054 
1-47108 
1-47147 
1-47203 
1-47322 
1-48946 


Differences. 


•00054 

•00039 
•00056 
(•00119) 


Instead  of  a  difference  of  0  to  0-001   for  (C  — D),  we 
find  a  difference  of  0-00093  :  showing  a  close  agreement, 
The  petroleum  (100  c.c.)  gave  : — 


C.c.  per  cent. 

At  °C. 

Refractive 
index  at  15£°C. 

10-0 

126-6-155-5 
155-5-162-, 
162-7-182-2 
182-2-205-0 
205-0 

> 
1 

10-0 

1-43130 

10-0 

6-0 

1-44342 

64-0 

residue  over 

1-46364 

The  first  20  per  cent,  deducted  from  the  second  16  per 
cent,  showed  a  difference  in  the  refractive  index  of  0-01212. 
This  figure  is  in  strange  disagreement  with  Vezes'  0-0002. 
As  gasoline  is  more  amenable  to  this  kind  of  tieatment 
we  obtained  the  following  figures  : — 


C.c.  per  cent. 

At  °C. 

Refractive 

index 
at  15°  C. 

Differences. 

20-0 

21-1-37-8 
37-8-46-1 
46-1-54-5 
54-5-69-4 
69-4-93-3 
93-3 

1-36271  "\ 
1-36393 
1-37053 
1-37923    f 
1-39333 
1-41803  J 

•00122 

20-0 

20-0 

•00660 

20-0 

•00870 

14-0 

•001410 

6-0  residue  over  . . . 

The  gasoline  itself  had  a  refractive  index  of  1-37664. 

Here  the  differences  are  so  variable  that  no  definite 
factor  is  calculable.  (C — A)  =  0-00782  with  the  gasoline, 
0-00093  With  turpentine,  and  0-02749  with  10  per  cent. 
of  gasoline  in  turpentine.  Such  results  are  quite  im- 
possible for  calculation  purposes. 

The  use  of  solvents. — The  British  Pharmacopoeia  says 
that  oil  of  turpentine  "  is  soluble  in  its  own  volume  of 
glacial  acetic  acid  "  :  but  it  omits  all  reference  to 
temperature.  <>n  a  cold  day  glacial  acetic  acid  will 
dissolve  only  half  as  much  turpentine  as  on  a  warm 
summer's  day  :  moreover  such  strong  acid,  and  within  a 
range  of  Ji»  C,  would  fail  to  detect  a  large  adulteration 
with  petroleum.  The  most  useful  strength  of  acetic  acid 
is  represented    by   .1    mixture  of  99  volumes  of  the  glacial 

acid  with  one  volume  of  water.     In  spite  of  apparently 

useful     results     obtained     under     certain     conditions,     we 
ha\e   been   obliged   I"  abandon   the   method  on  aeeount    of 

its   unreliability,    even    in    cases    where   the    turpentine 

has    been    made    to    contain    as    much    as    20    JHT    Cent,    of 

petroleum. 

The  use  of  acetic  acid  as  a  solvent  for  oils  and  fats  is 
well  known   in   the  application  of  the  Yalcnta   test,  which, 

however,    gives    results    as    temperatures    demarcating 

clearness    from     turbidity.       As     with     tatty    oils,    ho    with 
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turpentines,  the  temperature  has  an  enormous  influence 

upon  the  solubility  in  acetic  acid.  A  mixture  of  S  o.c. 
of  the  turpentine  with  3  c.c.  of  a  mixture  of  99  vols,  of 
glacial  acetic  acid  and  one  vol.  of  water,  giving  a  clear 
solution  at  temperatures  above  36°  C,  was  heated  in  a 
stoppered  vial  for  2  hours  at  99"  C. 


Pure  turps. 

10  per  cent. 
petrol. 

Differences. 

Turbid  at  "C 

C 

29* 
30 

35 
351 

5i 
5i 

A  mere  fraction  of  a  degree  made  all  the  difference  between 
turbidity  and  clearness.  As  a  qualitative  method  the 
Valenta  test  under  strict  conditions  may  be  of  some 
service. 

Alcohol. — Mixtures  of  alcohol  with  small  amounts  of 
water  when  shaken  with  adulterated  turpentines  give 
separations  no  more  satisfactory  than  those  obtained 
with  acetic  acid. 

Chemical  methods. 

I '".lint  absorption. — A.  McGill  compares  the  Hanus 
and  Hiibl  methods  of  obtaining  the  iodine  value  in 
reeard  to  turpentines  and  their  adulterants  (this  J. 
".  847).  We  agree  with  McGill  that  the  Hiibl  is 
preferable  to  the  Hanus  method  for  this  class  of  compounds. 
However,  the  circumstances  governing  the  method  are 
not  thoroughly  understood,  and  the  variations  in  the 
same  sample  are  so  large  that  the  method  is  somewhat 
unreliable  for  calculation.  Nevertheless,  as  the  iodine 
value  (Hiibl)  of  pure  turpentine  is  approximately  370  per 
cent.,  while  that  of  petroleum  may  vary  from  nil  to 
20  per  cent.,  it  is  evident  that  the  test  is  of  some  service 
in  turpentine  analysis.  In  conjunction  with  physical 
data  the  iodine  number  is  of  great  value. 

Thermal  values. — The  action  of  bromine  upon  turpentine 
is  so  violent  that  one  must  use  some  solvent  that  is 
miscible  with  turpentine  and  petroleum  in  order  to 
dilute  the  bromine.  4  per  cent,  of  bromine  by  volume 
(about  12  per  cent,  by  weight)  was  dissolved  in  carbon 
tetrachloride.  2  c.c.  of  the  oil  were  mixed  with  2  c.c. 
of  this  solution,  and  the  following  elevations  of  temperature 
were  noted  : — 


Turpentine. 


Petrol. 


100 

_ 

26-7 

90 

10 

23-3 

80 

20 

23-1 

50 

50 

22-5 

The  differences  are  too  small  to  be  of  value. 

As  petroleums  gave  variable  thermal  values,  we  sought 
for  some  reagent  which  would  exert  no  action  whatever 
on  saturated  hydrocarbons,  and  even  upon  such  olefines 
as  are  usually  found  in  these  liquids,  while  at  the  same 
time  it  should  produce  an  appreciable  amount  of  heat 
constantly  with  terpenes.  We  thought  we  had  found 
such  a  substance  in  antimony  trichloride.  A  thermometer 
with  a  specially  small  and  spherical  mercury  bulb  was 
used.  The  mixture  of  the  powdered  salt  with  a  fluid 
presented  difficulties,  and  we  did  not  get  uniform  results 
until  we  used  a  platinum  tube  charged  with  mercury  as  a 
protecting  and  conducting  medium  for  heat  to  the 
thermometer  bulb.  1  grm.  of  finely  powdered  antimony 
trichloride  is  rapidly  weighed  and  introduced  into  a 
stout  gla-ss  tube  (of  these  tubes  a  large  number  ought 
to  be  obtained  exactly  identical  in  all  possible  respects). 
The  platinum  tube  containing  mercury  and  having  a 
delicate  thermometer  immersed,  is  then  introduced, 
and  by  means  of  a  twisting  action,  the  antimony  tri- 
chloride is  caused  to  form  a  thin  layer  in  the  lower  parts 
of  the  glass  tube.  After  a  few  moments  the  temperature 
is  noted  (the  whole  being  packed  in  a  beaker  with  some 
non-conducting  material).  A  quantity  of  the  turpentine 
to  be  examined  is  obtained  at  the  same  temperature, 
2  c.c.  are  rapidly  added,  and  the  increase  of  temperature 
noted,   a   twisting   action    being   maintained   during   the 


whole  of  the  experiment  to  facilitate  the  action.  The 
increase  in  temperature  in  degrees  C.  is  what  we  designate 
as  the  '"  antimony  trichloride  value."  Tested  in  this 
manner  petroleums  give  absolutely  no  value,  whereas  a 
pure  turpentine  gave  473  in  four  consecutive  occasions. 
Unfortunately  for  the  utility  of  the  test,  we  have  met 
with  an  undoubtedly  genuine  turpentine  which  gave 
an  antimony  trichloride  value  of  only  22-8.  Moreover 
this  turpentine  gave  the  same  iodine  absorption  as  a 
sample  having  an  antimony  trichloride  value  of  47-2. 
It  is  evident  that  a  turpentine  may  contain  bodies 
reactive  to  Hiibl's  iodine  reagent  and  not  to  antimony 
trichloride.  A  ratio  of  from  100  to  104  in  the  iodine 
absorption  cannot  account  for  a  ratio  of  100  to  207-3  for 
the  antimony  trichloride  value. 

A  table  showing  the  influence  of  the  addition  of  petro- 
leum to  turpentine  upon  the  antimony  trichloride  value 
is  here  (riven  : — 


Refraction. 

Per  cent. 

Sp.  gr. 
at,  15i°  C. 

Antimony 
trichloride 
value.  °C. 

petroleum. 

Abb  i. 

Butyro. 

nil 

0-867995 

1-4728 

71 

47-4 

2-5 

0-86796 

1-4719 

69* 

46-0 

5-0 

0-86608 

1-4710 

68 

44-4 

10-0 

0'86252 

1-4697 

66 

42-1 

15-0 

0-85932 

1-4685 

64 

39-4 

20-0 

0-855428 

1-46725 

62 

35-8 

25-0 

0-8521 

1-4659 

60 

32-5 

30-0 

0-84892 

1-4646 

58 

28-4 

350 

0-84544 

1-4633 

56 

26-3 

40-0 

0-841896 

1-4619 

54 

23-9 

45-0 

0-83832 

1-4608 

52-3 

22-3 

50-0 

0-8350 

1-4595 

50-3 

18-8 

55-0 

0-83156 

1-4582 

48-3 

16-1 

60-0 

0-82842 

1-4572 

46-9 

13-6 

65-0 

0-8250 

1-4559 

45 

13-3 

70-0 

0-82128 

1-4545 

43 

12-5 

75-0 

0-81796 

1-4533 

41-3 

10-0 

80-0 

0-81484 

1-4520 

39-5 

8-0 

85-0 

0-81136 

1-4510 

38 

6-4 

90-0 

0-80908 

1-4495 

36-1 

4-2 

95-0 

0-80504 

1-4483 

34-3 

2-65 

100-0 

0-80110 

1-4469 

32-0 

nil. 

We  have  worked  out  a  correction  for  variations  in  the 
temperature  with  regard  to  the  refractivity  of  turpentine, 
petroleum,  and  mixtures  for  the  Abbe  refractometer  : — 
One  degree  C.  increase  in  temperature  over  15£°  C. 
decreases  the  refractive  index  by  0-00048  for  turpentine, 
0-00043  for  petroleum,  and  0-00045  for  mixtures  of  equal 
parts. 

Polymerisation. — Seyeral  methods  have  been  suggested 
for  the  conversion  of  terpenes  into  their  polymers  while 
leaving  hydrocarbons  unaffected.  Strong  sulphuric 
acid  appeared  to  give  desirable  results  :  but  after  close 
investigation  we  found  that :  (1)  Pasty  masses  of  polymers 
holding  hydrocarbons  in  solution  were  formed.  (2)  It 
was  impossible  to  make  even  a  reasonably  good  separation 
of  any  hydrocarbons  which  have  escaped  chemical  action 

We  cannot-  endorse  the  results  obtained  bv  J.  M. 
McCandless  (J.  Amer.  Chem.  Soc,  1904,  981—985). 
who  repurifies  by  fuming  sulphuric  acid  and  steam  distil- 
lation until  the  turpentine  is  eliminated :  this  point 
being  determined  by  refractometry. 

How  the  fractional  distillation  combined  with  re- 
fractometry works  out  will  be  evident  from  the  following 
examples  : — 

A  mixture  of  turpentine   ivith   10  per  cent,  of  petroleum. 


Temp. 
°C. 


Volume, 
per  cent. 


Refr. 

Hubl 

Sp.  gr. 

index  at 

iodine 

at  15*  °C. 

15i  °C. 

value. 

Antimony 

trichloride 

value. 


147-150  ' 

0-84 

0-85053 

1-4636 

277-6 

_ 

-160 

52-40 

0-8618 

1-46824 

318-9 

44-0 

-170  , 

34-00 

0-8646 

1-47074 

331-3 

45-60 

-180 

3-00 

0-8581 

1-47154 

280-9 

37-8 

-190 

1-80 

0-8558 

1-46948 

222-5 

33-4 

-200 

1-04 

0-8532 

1-46788 

189-3 

23-4 

-220 

1-60 

0-84982 

1-46578 

11-6 

12-3 

Residue 

5-32 

0-88408 

1-48228 

63-6* 

1-3 

High  figure  due  to  resinoids. 
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A  mixture  of  turpentine  with  50  per  cent,  of  petroleum. 


Temp. 
•C. 


Volume, 
per  cent. 


Refr. 
Sp.  gr.        index  at 
atl5i°C  ,    15£°  C. 


Hubl 
iodine 
value. 


Antimony 

trichloride 

value. 


130-150 

2-28 

[ 

!      0-8208 

1-449575 

200-0 

23-0 

-160 

21-36 

0-8376 

1-456875 

247-3 

27-2 

-170 

26-44 

1      0-8494 

1-463175 

291-3 

31-4 

-180 

14-40 

0-8496 

1-464275 

318-9 

29-7 

-190 

4-40 

0-8456 

1-463075 

214-5 

24-3 

-200 

2-92 

0-84007 

1-46170 

153-4 

16-0 

-220 

3-20 

0-83338 

1-4590 

78-58 

4-0 

-230 

2-40 

0-82985 

1-4381 

35-43 

nil. 

Residue 

22-60 

1      0-8556 

1 

1-4714 

11-98 

nil. 

The    composition    of    the    turpentine    following     was 
unknown  to  the  analyst.     100  c.e.  on  distillation  gave  : — 


C.c.  per  cent. 

At  "C. 

Refractometry  at  15J"  C. 

(a)  . . . 

20-0 

155—159 

1-46385 

(b)  ... 

10-0 

—163 

1-46638 

(O  ... 

25-0 

—166 

1-46671 

(d)  . . . 

10-0 

—168 

1-46746 

(e)  ... 

10-0 

—177 

1-46744 

(f).... 

10-8 

—191 

1-46580 

(g)  ... 

1-0 

—200 

1-46452 

•Residue 

11-0 

over  200 

1-46594 

*  Residue,  minus  1-0  c.c.  for  turpentine  non-volatile  residue 
plus  14-23,  gave  a  total  of  24-23  per  cent,  petroleum.  The  actual 
amount  present  was  24-00  per  cent. 

Calculating,  we  get  from  turpentine  to  177°  C.  at 
1-472  and  petroleum  to  177°  C.  at  1-43.  Above  177°  C. 
turpentine  at  1-473  and  petroleum  at  1-44,  e.g.,  distillate 
(a)  : — £=per  cent,  turpentine,  y=per  cent,  petroleum. 
(1)  x+y=l00.  (2)  1-472Z+  l-43y=  1-46385x100,  hence 
2=80-5  per  cent,  of  turpentine  and  y=19-5  per  cent,  of 
petroleum. 


Distillate. 

Petroleum. 

(a) 



Per  cent. 
19-5 
13-5 
12-5 
15-0 
21-9 
14-8 
57-0 

On  sample. 
3-90 

(b) 
(c) 
(d) 
(c) 

1-35 
3-12 
1-50 
2-19 

<f> 

1-60 
0-57 

1423 

Discussion. 

Mr.  F.  W.  Branson  asked  if  it  would  not  be  advan- 
tageous to  use  a  double-walled  vacuum  tube  in  place 
of  the  platinum  tube  in  the  antimony  trichloride  test, 
in  order  to  secure  greater  accuracy.  The  fractionation 
test  would  often  reveal  what  nothing  else  would.  By 
means  of  the  polarimeter  he  had  detected  turpentine  in 
rosemary  oil,  but  when  the  instrument  was  in  the  hands 
of  the  adulterator  the  latter  could  avoid  detection. 

Mr.  T.  Kaikley  said  that  as  turpentine  was  liable  to 
oxidation  the  boiling  point  must  vary  within  certain  limits. 
In  old  turpentine  a  large  proportion  of  substances  of  high 
boiling  point  was  present.  He  asked  if  antimony  penta- 
chloride  would  not  be  better  than  the  trichloride  for 
the  heat  test,  since  as  a  liquid  it  could  be  more  readily 
mixed.  It  would  probably  be  necessary  to  reduce  its 
violent  action,  as  in  the  case  of  bromine,  by  the  addition 
of  some  solvent.  Se  believed  Mr.  Archbutt  used  bromine 
in  carbon  tetrachloride  solution  and  found  he  could  get 
useful  results  by  limiting  to  a  ddinitc  period  of  time — 
aboui  half  an  hour.  Where  large  quantities  of  the 
commodity  were  used  it  was  necessary  to  have  some 
means  of  detecting  variations  in  quality.  In  heal  tests 
the  method  of  mixing  was  of  importance.  For  instance, 
by  rabbins  together  vigorously  many  oils  in  a  I 
mortar  with  concentrated  sulphuric  acid  the  Bulphonio 
derivative  was  obtained  with  very  little  darkening, 
withoul  evolution  of  sulphur  dioxide,  and  the  temperature 

did     not     rise    as    in     the    case     where    the    nil     was    o\  id  is  -d 
and   much  sulphur  dioxide  evolved. 


Mr.  G.  W.  Slatter  said  he  thought  the  fractionation 
test  was  the  most  valuable.  The  antimony  trichloride 
test,  judging  from  the  results  obtained  in  the  paper, 
appeared  to  be  useless.  He  thought  the  addition  of 
liquids  when  other  than  petroleum  would  add  to  the 
difficulty  of  testing  turpentine  substitutes. 

Mr.  H.  G.  Bennett  was  rather  surprised  that  Mr.  Richard- 
son preferred  the  Hubl  method  to  the  Hanus  method  for 
determining  iodine  values.  In  his  experience  temperature 
affected  very  slightly  determinations  made  by  the  latter 
method.  The  use  of  bromine  and  tetrachloride  apparently 
depended  on  a  time  factor  and  would  therefore  probably 
yield  a  method  more  empirical  than  could  be  desired. 

Dr.  L.  L.  Lloyd  said  the  antimony  trichloride  test 
might  be  affected  by  the  position  of  the  double  bond  in 
the  structural  formula  for  turpentine.  There  would  be 
a  difference  between  the  double  bond  in  the  nucleus  and 
that  in  the  side  chain.  Turpentines  from  different  sources 
contained  different  terpenes  and  therefore  the  method 
would  have  to  be  tested  with  pure  terpenes.  He  did  not 
think  the  nitric  acid  test  was  a  convenient  one,  and  it 
was  necessary  to  dilute  the  terpene  before  testing. 

Mr.  J.  H.  Wright  asked  if  the  terpenes  were  not  a  case 
of  isomerism.  He  had  tested  twice  distilled  turpentine- 
by  the  polymerisation  process  and  could  never  get  more 
than  19  per  cent,  from  mixtures  which  he  had  made  up 
containing  20  per  cent,  of  turpentine.  He  did  not  see 
how  any  one  process  could  be  used  alone,  but  taking  the 
specific  gravity,  Hiibl's  iodine  absorption,  and  refractive 
indices  for  comparison  seemed  to  be  the  only  way  of 
arriving  at  the  truth. 

Mr.  Richardson,  in  reply,  said  he  had  thought  of  a 
double  walled  vacuum  tube  in  the  antimony  trichloride 
test,  but  it  was  scarcely  worth  while,  since  the  iodine 
values  of  two  turpentines  might  be  the  same  whilst 
the  antimony  trichloride  test  gave  entirely  different 
numbers  for  each.  With  regard  to  the  method  used 
for  obtaining  the  iodine  value,  McGill  said  that  Hiibl's 
method  was  preferable  for  turpentine,  and  he  found 
it  worked  well  for  the  class  of  adulterant  used.  Young's 
still-head  was  the  best  for  fractional  distillation.  It 
was  simple  and  easily  cleaned,  but  an  ordinary  distilling 
flask  was  good  enough  for  rough  work.  He  had  tried 
the  nitric  acid  process  and  did  not  recommend  it.  He 
had  got  over  the  difficulty  of  fumes  by  dissolving  the 
turpentine  in  glacial  acetic  acid  and  pouring  it  down 
a  funnel  into  a  special  apparatus,  but  could  not  get  good 
results.  The  nitric  acid  oxidised  both  the  turpentine 
and  petroleum,  and  nitroterpenes  were  formed  which 
dissolved  some  of  the  petrol.  He  had  only  been  able 
to  get  8  or  9  per  cent,  from  mixtures  containing  20  per  cent, 
of  petroleum.  He  did  not  recommend  the  polymerisation 
process  with  sulphuric  acid,  since  the  polymerised  bodies 
appeared  to  dissolve  un polymerised  bodies.  The  ter- 
penes were  isomerides  and  possibly  some  of  these  com- 
pounds had  peculiar  characteristics  depending  on  the 
nature  of  their  side  chains.  If  other  liquids  were  added 
to  turpentine  the  difficulty  of  detection  would  depend  on 
their  nature.  Such  an  addition  as  thai  of  methylated 
spirit  or  wood  naphtha  would  be  easily  removed  by  water 
and  use  of  a  cent  rifuge. 


Obituary. 

JOHN     EVANS. 

President    Society    or    Chemical    Industry, 
1892  1893. 

Sir  John  Evans,  K.C.B.,  F.R.S.,  was  born  in  1823, 
at  Britwell Court,  Buckinghamshire,  lie  was  educated 
by  his  father,  the  Rev.  Dr.  Arthur  Btnoni  Evans, 
sometime     headmaster  of    tbe  Grammar   School,   at 

Market  BosWOrth,  in  Leicestershire.  Later  he  was 
,-ent  tO<  a  >  many  to  st  udy  t  he  language  as  a  preparat  ion 

for  his  business  career.      Vs  a    result   of  this  varied 
training,  he  bee  me  an  accomplished  classical  scholar. 
distinguished  ant  iquary,  and  an  eminent  man  of  si  i< 
but    hi'    was    not    destined    for    an    academic   career. 
Through  the  familj   connections  oi  Ins  mother,  John 
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Evans  became  associated  early  in  life  with  the  linn  of 
John  Dickenson  and  Co.,  paper  manufacturers,  of 
X ash  Mills,  near  Hemel  Hempstead,  in  Hertfordshire, 
and  at  the  residence  adjoining  the  works  he  settled  as 
a  young  man.  and  there  he  lived  for  more  than  fifty 
years  at  an  address  which  bivame  almost  a  household 
word  with  several  generations  of  scholars,  antiquaries, 
aud  men  of  science  in  all  parts  of  the  world.  Never- 
theless, he  was  a  business  man  from  first  to  last,  and 
nacity  for  business,  both  public  and  private, 
was  of  a  very  high  order  indeed.  Several  years  ago 
he  retired  from  the  daily  work  and  routine  of  his 
firm,  though  retaining  a  keen  interest  in  its  concerns, 
and  some  share  in  its  supervision.  For  many  years 
before  his  death.  8ir  John  Evans  had  been  President 
of  the  Paper  Manufacturers'  Association.  The  first 
work  he  published,  entitled  "  Coins  of  the  Ancient 
Britons,"  appeared  in  1864,  and  a  supplement  was 
added  in  1890.  But  science,  especially  geology,  and 
the  anthropological  researches  associated  with  it, 
always  shared  with  archaeology,  supreme  place  in 
Evans's  favour.  The  relation  of  geological  structure 
to  water  supply  formed  a  subject  which  after  careful 
study  and  investigation,  he  made  his  own.  He  was 
one  of  the  first  geologists  in  this  country  to  appreciate 
the  importance  of  the  discovery  of  flint  implements 
and  its  bearing  on  the  prehistoric  condition  of  man. 
In  1860  he  contributed  a  paper,  "  Flint  Implements 
in  the  Drift."  to  Archceologia,  and  a  second  in  1862. 
On  this  subject  he  became  one  of  the  highest  living 
authorities.      In    1872   he    published    a    monumental 


work  on  "  The  Ancient  Stone  Implements,  Weapons, 
and  Ornaments  of  Great  Britain,"  a  second  edition 
appearing  in  1897,  and  in  1881  the  series  was  com- 
pleted by  the  publication  of  "  The  Ancient  Bronze 
Implements,  Weapons,  and  Ornaments  of  Great 
Britain  and  Ireland."  In  1874  he  became  President 
of  the  Geological  Society,  after  being  elected  a  Fellow 
in  1857.  He  was  early  elected  a  Fellow  of  the  Royal 
Society,  in  which  he  held  the  office  of  Treasurer  for 
twenty  years,  from  1878  to  1898,  and  of  Vice-President, 
during  a  portion  of  that  period.  From  1885  to  1892, 
Sir  J.  Evans  was  President  of  the  Society  of  Antiquaries, 
a  position  making  him  an  ex-officio  trustee  of  the 
British  Museum,  and  later  he  became  a  permanent 
trustee.  From  1877  to  1879  he  acted  as  President 
of  the  Anthropological  Institute.  Sir  John  was  created 
a  K.C.B.  in  1892  and  in  1897  to  1898  he  was  Presi- 
dent of  the  British  Association.  He  has  also  been 
chairman  of  the  Society  of  Arts,  and  was  for 
several  years  President  of  the  Egypt  Exploration 
Fund,  in  which  he  took  a  very  active  interest. 
He  was  the  author  of  very  numerous  papers 
contributed  to  Archceologia,  the  organ  of  the  Society 
of  Antiquaries,  and  to  the  Numismatic  Chronicle,  of 
which  he  was  one  of  the  editors  for  nearly  fifty  years. 
Sir  John  Evans  was  High  Sheriff  of  the  county  of 
Hertford  in  1881,  and  for  several  years  he  occupied 
the  posts  of  chairman  of  quarter  sessions,  and  chairman 
of  the  County  Council.  Sir  John  Evans  died  on 
May  31st,  after  a  brief  illness,  at  his  residence,  Britwell, 
near  Berkhampstead,  in  his  85th  year. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Annealing,  heating,  or  melting  ozidisable  materials  without 
causing  oxidation  thereof.  V.  Stobie,  Sheffield.  Eng. 
Pat.  10,185,  May  2,  1907. 

"  A  method,"  is  claimed,  "  of  heating,  without  oxidising, 
oxidisable  materials,  consisting  of  operating  any  furnace 
having  controlled  gas  and  air  supplies  passing  into  the 
heating  chamber,  in  such  wise  that  the  said  chamber 
shall  be  filled  with  combustible  gases,  which,  together 
with  the  material  being  treated  therein,  are  raised  to 
and  maintained  at  any  desired  temperature  by  the 
burning  of  air,  which  enters  the  chamber,  whilst  the 
gas  supply  is  maintained  in  great  excess  over  the  air 
supply."— W.  H.  C. 

Cleaning   or   washing   smoke  ;  .  Apparatus  for   ,   for 

evaporating  or  ct>oling  liquid,  or  for  use  as  a  condenser. 
J.  Black  and  A.  H.  and  H.  Lennox,  Newcastle-on-Tyne. 
Eng.  Pat.  14,675,  June  25,  1907. 

The  apparatus  consists  of  a  rectangular  chamber,  divided 
into  compartments  by  a  vertical  and  several  horizontal 
partitions.  These  do  not  extend  completely  across  the 
chamber,  but  are  so  arranged  that  the  compartments  form 
.a  continuous  series  of  communicating  chambers,  through 
which  the  smoke  or  gas  passes  in  a  zig-aag  course.  Jets 
of  liquid  are  arranged  at  either  end  of  each  compartment, 
to  wash  the  smoke,  or  to  be  evaporated  by  the  hot  gas. 

— W.  H.  C. 


Filter  element  for  collecting  dust  and  condensing  fumes. 
L.  B.  Fiechter,  Basle,  Switzerland.  Eng.  Pat.  28,635, 
Dec.  30,  1907.  Under  Int.  Conv.,  March  21,  1907. 
The  filter  is  formed  by  winding  one  or  more  threads  of 
fibre  or  asbestos  round  a  rectangular  or  oval  frame  or 
spool,  formed  of  two  end  pieces  connected  by  rods  or  bars. 

— W.  H.  C. 

Filter.       E.   J.   Sweetland,   Goldfield,   Nev.       U.S.   Pat. 
887,285,  May  12,  1908. 

Circular  frames  have  one  hollow  ear  at  the  top  and 
bottom,  and  two  on  each  side,  and  are  assembled  together 
as  in  the  ordinary  filter-press.  A  curved  perforated  pipe 
connects  the  upper  conduit  formed  by  the  top  ears,  with 
the  interior  of  each  frame,  which  contains  a  filtering 
device.  The  filtering  device  is  in  communication  with  one 
of  the  side  conduits,  the  other  side  conduit  having  nozzles 
for  discharging  into  the  chamber  below. — J.  W.  H. 

Filter   element.        C.    Sellenscheidt,    Berlin.        U.S.    Pat. 
887,349,  May  12,  1908. 

Each  element  of  a  filter-press  consists  of  a  main  frame 
carrying  auxiliary  frames  having  grids  consisting  of  a  net- 
work  of  wires  in  tension.  The  auxiliary  frames  are 
secured  to  the  main  frame,  and  a  coating  of  an  elastic 
material,  such  as  rubber,  is  used  to  make  all  joints  tight. 

-^J.  W.  H. 
Separation  of  solids  from  liquids.       H.  T.  Durant,  Bula- 
wayo,   Rhodesia.     Eng.    Pat.    15,350,  July  3,    1907. 

A  number  of  hollow  filter-plates,  covered  with  filter-cloth, 
are  vertically  suspended,  parallel  to  one  another  and  at 
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suitable  intervals,  within  a  closed  vessel,  which  terminates 
below  in  a  cone.  The  mud  to  be  filtered,  is  forced,  under 
pressure,  into  the  vessel,  and  the  liquid  passes  through  the 
cloth  into  the  interior  of  the  plates,  from  which  it  flows 
away  by  pipes,  which  pass  through  the  side  of  the  vessel. 
The  tolids  deposited  on  the  surface  of  the  filters  are  con- 
tinuously removed  by  wire  scrapers,  which  are  caused  to 
pass  to  and  fro  across  the  surface,  by  reciprocating  gearing. 
The^  detached  solids  fall  into  the  bottom  of  the  cone  and 
are  continuously  elevated  and  discharged  through  a  valved 
opening,  in  the  side  of  the  cone,  by  a  vertical  screw 
elevator.— W.  H.  C. 

Spigot  for  drawing  off  viscous  liquids  [tar,  syrup,  etc.], 
P.  Jorgensen,  Aarhus,  Denmark.  Eng.  Pat.  15,807, 
July  9,  1907. 


The  spigot,  a,  is  closed  at  both  ends  and  is  provided  with  a 
spiral  screw,  /,  rotated  by  the  handle,  g,  which  serves  to 
cause  the  flow  of  the  viscous  liquid.  The  liquid  enters 
through  the  aperture  formed  at  c,  and  is  discharged 
through  the  side  tube,  b.  When  not  in  use,  the  opening 
of  b,  is  closed  by  a  disc,  h,  which  is  pressed  againsCthe  end 
of  the  tube,  b,  by  the  springs,  ;,  j. — W.  H.  C. 

Drying-floors.     T.,  J.  R.,   and  H.   N.   Torrance,   Bristol. 
Eng.  Pat.  28,012,  Dec.   19,   1907. 


The  drying-floor  is  formed  of  a  number  of  rectangular 
plates,  each  of  which  has  flanges  projecting  downwards 
on  all  its  four  sides.  The  flanges  on  two  adjacent  sides  of 
each  plate  have  the  form  shown  at  b,  in  the  figure,  and 
those  on  the  two  opposite  sides  the  form  shown  at  b  x . 
These  flanges  interlock  as  shown,  and  the  space  between 
them  is  filled  with  a  suitable  packing  material. — W.  H.  C. 

Drying  in  vacuum      Apparatus  for .     E.  Passburg, 

Berlin.     U.  S.  Pat.  888,257,  May  19,   1908. 

See  Eng.  Pat.  3432  of  1906  ;  this  J.,  1906,  802.— T.  F.  B. 

Extracting  apparatus.  J.  E.  Porter,  Syracuse,  and  A.  L. 
Clark,  New  York,  Assignors  to  the  Just  Mining  and 
Extraction  Co.,  New  York.  U.S.  Pat.  887,268.  May  12, 
1908. 

The  apparatus  consists  of  a  tank  provided  with  heating 
coils  and  fitted  with  a  porous  bottom,  composed  of  some 
mineral  substance,  and  capable  of  withstanding  the  air 
pressure  or  suction  applied  to  it.  Potoub  cylinders  of  the 
same  material  are  arranged  so  that  they  can  bo  raised  or 


lowered  within  the  tank  ;  through  these  also,  a  current  oi 
air  can  be  forced  or  drawn. — C.  A.  W. 

Rotary   kiln.     C.    Ellis,    White   Plains,   N.Y.     U.S.    Pat. 
887,318,  May  12,  1908. 

In  gas-heated  rotary  kilns,  the  heating  gas  is  supplied  by  a 
burner  having  high  and  low  pressure  air  supplies,  one 
within  the  other,  and  means  for  heating  this  air.— J.  W.  H. 

Centrifugal  fans  or  drums  I  Distribution  of  liquids  in . 

P.  Kestner,  Lille,  France.     U.S.  Pat.  888,092,  May  19, 
1908. 

See  Eng.  Pat.  17,784  of  1907  ;  this  J.,  1908,  436.— T.  F.  B. 

Distilling  and  rectifying  apparatus.     R.  Austerlitx.     Ger. 
Pat.  195,185,  Nov.  3,  1906. 

The  partitions  in  the  rectifying  column  are  movable  and 
interchangeable.  The  tray  or  plate  portion  of  each  par- 
tition is  provided  near  the  edges  with  slits,  so  that  the 
condensed  liquid  flows  downwards  from  each  partition  in 
the  form  of  a  fine  rain.  Each  "  circulation-ring "  is 
connected  with  the  one  below  by  an  overflow  tube,  movable 
up  and  down,  in  such  a  manner  that,  in  general,  the  liquid 
does  not  flow  through  this  tube,  but  passes  in  the  form  of 
a  fine  rain  through  the  slits  mentioned.  — A.  S. 


II.— FUEL,    GAS,    AND    LIGHT. 

Bacteria  as  agents  in  the  oxidation  of  amorphous  carbon- 
M.  C.  Potter.   Proc.  Roy.  Soc,  1908,  80,  B,  239—259. 

Experiments  on  carbonaceous  substances  such  as  char- 
coal, lampblack,  coal,  and  peat  have  conclusively  estab- 
lished the  fact  that  by  exposure  to  the  air,  a  slow  oxidation 
of  amorphous  carbon  takes  place  through  the  agency  of 
bacteria,  carbon  dioxide  being  given  off.  The  amount 
increases  in  proportion  to  the  rise  of  temperature,  and  the 
gas  ceases  to  be  evolved  at  a  supravital  temperature. 
In  order  to  guard  against  extraneous  influences,  three 
methods  were  employed  : — (1).  A  stream  of  air,  freed  from 
all  traces  of  carbon  dioxide  by  passing  it  through  caustic 
soda  solution  and  baryta  water,  was  led  through  a  flask 
containing  the  carbonaceous  material,  and  the  effluent  gas 
passed  through  baryta  water,  in  which  the  presence  of 
absorbed  carbon  dioxide  was  subsequently  tested  for  by 
titration  with  oxalic  and  hydrochloric  acids.  (2).  The  rise 
of  temperature  due  to  bacterial  oxidation  was  determined 
by  means  of  a  thermopile  and  galvanometer.  (3).  In 
the  case  of  charcoal  the  presence  of  calcium  carbonate 
in  the  flasks  containing  bacteria  was  detected. 
Before  performing  the  experiments,  the  charcoal  was 
sterilised  by  heating  to  a  white  heat  in  absence  of 
oxygen,  and  the  research  flasks  were  cleaned  by  means 
of  nitric  acid  vapour  and  steam  from  distilled  water. 
The  bacterium  used  was  obtained  from  garden  soil, 
and  by  cultivation  in  presence  of  sterilised  charcoal, 
a  pure  culture  of  a  Diplococcus  (diam.  l/i)  was  obtained. 
In  the  case  of  charcoal,  no  carbon  dioxide  could  be  detected 
in  the  effluent  gases  until  after  1 — 2  weeks,  but  subse- 
quently an  average  of  7 — 8  mgrms.  per  week  was  obtained. 
The  nonappearance  of  carbon  dioxide  at  first,  is  due  to  its 
absorption  by  lime  present  in  the  charcoal.  Under 
perfectly  dry  conditions,  such  as  preclude  the  possibility  of 
bacterial  life,  there  is  no  evolution  of  carbon  dioxide.  A 
distinct  rise  of  temperature  occurs  through  the  action  of 
the  bacteria,  and  can  be  measured  in  various  ways.  This 
heat  must  be  taken  into  account  in  connection  with  the 
oxidation  and  spontaneous  combustion  of  coal  ;  it  may 
have  a  dangerous  effect  on  explosive  gases.  The  oxidising 
action  of  bacteria  is  largely  responsible  for  the  disintegration 
of  coal  and  the  high  percentage  <>f  depreciation  which  it 
undergoes  during  storage,  and  these  organisms  form  an 
invaluable  agency  in  assisting  the  circulation  of  carbon 
and    rendering    it    available    for    plant    nutrition    without 

the  intervention  of  direol  combustion,  —  K.  K.  A. 


Petrol  testing. 


Q,   II.    Bftillie, 

540. 


Engineer,   fcfaj    22,  1908, 


I  in.  author  points  out   that  the  true  standard  of  a  "good 
fuel  for  internal-combustion  engines  is  the  readiness  with 
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which  it  evaporates,  and  that  the  ideal  fuel  should  all 
vaporise  in  its  passage  along  the  induction  pipe  from  the 
jet  to  the  inlet  valve.  The  apparatus  designed  by  the 
author  for  testing  the  volatility  of  a  fuel,  consists  of  a 
graduated  tube  terminating  below  in  a  stop-cock,  and 
above  in  a  large  bulb,  with  an  opening  to  the  air.  Near 
the  bottom  of  the  tube  a  side  tube  is  introduced,  and 
connected  to  a  foot-bellows.  The  tube  is  filled  with  the 
fuel  to  be  tested,  and  the  quantity  read  off  on  the  scale. 
On  working  the  bellows,  each  stroke  drives  the  fuel  into 
the  bulb  and  thoroughly  mixes  it  with  air.  The  opening 
of  the  bulb  is  protected  in  such  a  way  that  no  fuel  can  be 
carried  off  mechanically  with  the  air.  The  height  of  the 
fuel  remaining  in  the  tube  is  read  off  after,  say,  each 
10  strokes,  until  the  whole  of  the  petrol  has  been 
evaporated.  The  temperature  of  the  apparatus  is  main- 
tained constant  by  surrounding  the  tube  with  a  water- 
bath.  The  amount  of  air  used  in  evaporating  a  given 
quantity  of  the  fuel,  whilst  not  giving  a  measure  of  the 
quality  of  the  fuel,  is  of  value  in  comparing  a  new  fuel 
with  older  petrols. — W.  S. 

Carbon   monoxide ;     Elimination   of from  coal  gas. 

L.  Vignori.  Compt.  rend.,  1908,  146,  1033—1035. 
The  author  has  tested  the  efficiency  of  three  methods 
for  removing  carbon  monoxide  from  coal  gas.  (1).  By 
passing  the  gas  over  reduced  nickel  at  250°  C.  (after 
removal  of  benzene  and  sulphur  compounds),  the  whole 
of  the  carbon  monoxide  is  converted  into  methane  ;  and. 
in  fact,  it  is  even  possible,  in  this  way,  to  eliminate  carbon 
monoxide  from  a  mixture  of  coal  gas  with  about  20  per 
cent,  of  water-gas.  (2).  When  coal  gas  (deprived  of 
benzene)  is  passed  over  heated  iron  oxide,  more  or  less 
of  the  carbon  monoxide,  according  to  the  conditions,  is 
converted  into  carbon  dioxide.  (3).  Practically  all  the 
carbon  monoxide  is  removed  by  means  of  cuprous  chloride 
solution. — F.  Sodn. 

Patents. 

Briquettes  l     Method   of   making for   building    and 

metallurgical  purposes,  for  heating,  etc.  A.  Hof.  Fr. 
Pat.  385,665,  Dec.  28,  1907. 

The  material  to  be  agglomerated  into  briquettes,  is  first 
dried  by  heating,  and  is  then,  whilst  still  hot,  treated  with 
a  "solvent,"  e.g.,  oil,  alkali  solutions,  or  resinates,  which 
penetrates  the  particles.  The  mass  is  then  mixed  with 
an  agglomerant,  e.g.,  asphaltum,  pitch,  or  colophony, 
and  moulded  into  briquettes. — A.  G.  L. 

Bituminous   coal ';    Process  for  the  treatment   of to 

render  it  smokeless,  and  for  the  recovery  of  by-products. 
W.  Dixon,  Glasgow.     Eng.  Pat.  10,804,  May  9,  1907. 

It  is  claimed  that  those  constituents  in  the  coal,  which 
cause  the  production  of  smoke,  are  removed  by  treatment 
with  steam  in  externally  heated  retorts.  To  non-coking 
or  small  coal  may  be  added  a  quantity  of  tar  to  give  it 
the  necessary  coking  property.  Ammonia  and  other 
by-products  may  be  more  easily  recovered  by  the  addition 
to  the  coal  of  certain  salts  such  as  sodium  or  potassium 
chloride  or  nitrate,  or  of  an  alkali  hydroxide. — W.  S. 

Coke  7    Process  of  desulphurising.      E.  L.  Stoner,  Scott- 
dale,  Pa.     U.S.  Pat.  887,145,  May  12,  1908. 

The  coke  is  subjected  to  the  action  of  highly  heated 
chlorinating  gases  at  the  close  of  the  burning  process, 
and  the  fire  is  then  quenched  to  wash  out  the  remaining 
soluble  salts. — A.  T.  L. 

Fumes  and  gases  ';   Apparatus  for  condensing .     G.  C. 

Richards,  Berkeley,  Cal.,  Assignor  to  Richards  (>'as 
and  Fume  Condenser  Co.,  Oakland,  Cal.  U.S.  Pat. 
888,119,  May  19,  1908. 

An  ordinary  smoke  stack  carries  a  bend  on  its  top  and  is 
continued  horizontally  for  discharge  into  a  tank.  At 
the  bend  a  water  jet  is  arranged  to  promote  the  draught, 
and  near  the  tank  a  depression  is  made,  from  which  the 
liquor  formed  is  run  off. — J.  W.  H. 


Oases  and  vapours ,;    Apparatus  for  generating  by 

the  direct  contact  of    combustion    gases  and  water.     B. 
Dosek,  Bohemia.     Eng.  Pat.  16,315,  July  16,  1907. 

Liquid  or  solid  fuel  is  burned  by  means  of  compressed 
air,  and  the  products  of  combustion  are  injected  into  the 
water  of  a  steam  boiler.  The  gases  produced  are  retained 
by  the  boiler  until  required  for  use  in  driving  steam 
engines. — J.  W.  H. 

Qas  and  coke ;  Manufacture  of  — — .  J.  Hansford, 
Portland,  and  W.  P.  Gibbons,  London.  Eng.  Pat. 
23,202,  Oct.  21,  1907. 

A  fuel  very  suitable  for  domestic  use  is  produced  by 
coking  a  mixture  of  coal  and  peat.  The  proportions 
may  vary.  Coal  3  or  4  parts,  peat  1  part,  makes  a  good 
domestic  fuel.  Coal  5  parts,  peat  2  parts,  makes  a  softer 
coke.  The  coal  and  peat  are  previously  broken  up  but 
not  pulverised.  Gas  can  be  produced  at  the  same  time, 
without  any  alteration  in  the  method  of  procedure  usually 
adopted.— J.  W.  H. 

Coke  and  gas ;    Apparatus  for  the  manufacture  of  . 

J.   Armstrong,   London.     U.S.   Pat.   888,136,   May   19, 
1908. 

See  Eng.  Pat.  1642  of  1906  ;  this  J.,  1906,  840.—  T.  F.  B. 

Gas   producer.     C.    J.    Atkinson,    Milwaukee,    Wis.     U.S. 
Pat.  887,300,  May  12,  1908. 

The  producer  comprises  a  cylindrical  combustion  chamber 
having  at  its  lower  end  a  bosh  of  inverted  conical  shape, 
beneath  which  is  arranged  a  circular  fuel-supporting 
table  with  a  central  conical  portion  projecting  upwards 
into  the  neck  of  the  bosh.  The  table  can  be  moved  up 
and  down  to  discharge  ashes  outwardly  over  its  edge. 

—A.  T.  L. 

Gas  producer  and  method  of  making  producer  gas.  E.  P. 
Snowden,  St.  Joseph,  Mo.  U.S.  Pats.  887,860  and 
887,861,  May  19,  1908. 

(1).  The  gases  from  the  upper  part  of  the  producer  are 
withdrawn  through  openings  in  its  wall  and  returned 
centrally,  together  with  ail  and  steam,  by  means  of  a 
steam  jet,  to  the  bottom  of  the  producer.  (2).  The  fuel  in 
the  producer  is  maintained  in  two  zones,  into  one  of  which 
the  oxygen-bearing  agent  is  introduced.  The  resulting 
gas  is  carried  through  the  other  zone,  whereby  carbon 
monoxide  is  formed,  and  the  condensable  products 
converted  into  a  fixed  gas. — J.  W.  H. 

Gas  ;  Process  of  producing .      G.  J.  Weber,  Kansas 

City,  Mo.     U.S.  Pat.  887,989,  May  19,  1908. 
The  exhaust  gases  from  a  gas  engine  are  mixed  with  air, 
and  forced  back  again  through  the  fuel  of  the  producer  ; 
the  resulting  gas  is  mixed  with  a  further  portion  of  exhaust 
gases  and  steam,  and  used  over  again  in  the  gas  engine. 

—J.  W.  H. 

Gas   producer ;   Method   of     maintaining   a    constant   or 

approximately   constant   temperature   in  a   .        E. 

Capitaine,    Reisholz,    Germany.     U.S.    Pat.    888,421, 
May  19,  1908. 

See  Fr.  Pat.  353,085  of  1905  ;  this  J.,  1905,  961.— T.  F.  B. 

Gas  producers.  A.  du  Thil.    Fr.  Pat.   385,778,  April   27, 

1907. 
The  producer,  which  is  suitable  for  all  kinds  of  fuel, 
is  of  light  construction,  and  can  be  used  for  traction. 
The  fuel  is  supported  on  a  conical  grate  mounted  on 
a  central  bearing  and  receiving  a  combined  rotating 
and  oscillating  motion  from  two  eccentric  spur-wheels 
gearing  with  teeth  on  the  under  side  of  its  periphery. 
A  conical  bell  beneath  the  feeding  hopper  directs  the 
raw  fuel  towards  the  sides  of  the  producer  chamber, 
leaving  an  inverted  conical  depression  in  the  surface 
of  the  fuel  beneath  the  bell.  Air,  heated  in  a  casing 
around  the  producer,  is  mixed  with  steam  generated 
in  an  annular  boiler  in  the  casing,  and  the  mixture,  after 
passing  through  a  regenerator,  is  led  into  the  conical 
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bell  and  passes  downwards  through  the  fuel ;  the  gas 
escapes  past  the  lower  edge  oi  the  refractory  lining  into 
an  annular  chamber  behind  the  lining,  and  thence  to  the 
steam  and  air  superheater.  The  fuel  above  the  com- 
bustion zone  undergoes  distillation,  and  all  tarry  vapours 
are  destroyed ;  steam  is  introduced  below  the  grate, 
and  passes  upwards  through  the  fuel  bed,  below  the 
combustion  zone,  to  prevent  the  formation  of  clinker. 

—A.  T.  L. 
Gas  producer.     E.  Maillet.     Fr.  Pat.  385,764,  Dec.  30, 

1907. 
The  gas  producer  is  of  the  suction  type  and  is  provided 
with  means  for  automatically  regulating  the  water  supply 
in  proportion  to  the  amount  of  gas  drawn  in  by  the 
engine.  The  water  is  delivered  to  the  vaporising  device 
from  one  arm  of  a  (J -tube  open  to  the  atmosphere,  the 
other  arm  being  connected  at  its  lower  end  to  a  constant- 
level  water-supply  tank,  and  at  its  upper  end  to  the  gas 
space  of  the  scrubber.  Normally  the  water  is  at  the 
same  level  in  both  arms  of  the  (J -tube  and  in  the  tank, 
but  when  the  gas  pressure  is  reduced  during  the  admission 
stroke  of  the  engine,  water  is  drawn  into  the  U-tube 
from  the  tank,  past  a  check- valve,  and  afterwards  flows 
by  gravity,  past  a  second  check  valve,  into  the  open 
arm  of  the  (J -tube.  The  water  thus  delivered  is  heated 
in  a  long  (J -tube  in  the  gas  main,  between  the  producer 
and  the  scrubber,  and  the  hot  water  is  partially  vaporised 
in  a  U-tube  arranged  within  a  depending  gas  outlet 
passage  in  the  upper  part  of  the  producer,  above  the 
level  of  the  fire  ;  the  vaporisation  is  completed,  and  the 
steam  superheated,  in  a  double  coil  at  the  back  of  the 
refractory  lining  of  the  producer,  and  in  two  circular 
passages  in  an  inverted  conical  casting  which  supports 
the  lining.  The  steam  issues  through  small  orifices  in 
the  casting,  and  mixes  with  the  air  passing  up  through 
the  incandescent  fuel. — A.  T.  L. 

Gas  washing  or  purifying  apparatus.     H.  W.  Williams, 
Abertillery.     Eng.  Pat.  572,  Jan.  9,   1908. 

The  scrubber  is  composed  of  a  "superposed  series  of  short 
columns  of  water  retained  by  shelves  with  upstanding 
ledges.  These  ledges  form  the  rims  of  circular  apertures, 
each  of  which  is  covered  by  a  cap,  the  sides  of  which 
project  downwards  and  surround  the  ledges.  The  aper- 
tures are  made  progressively  smaller  in  the  direction 
of  flow  of  the  gas,  in  order  to  compensate  for  the  decreased 
volume  of  the  gas  due  to  cooling.  The  apparatus  may 
be  modified  so  that  the  gas  is  adapted  to  ascend  or  descend, 
as  it  bubbles  through  the  succession  of  short  columns 
of  water,  and  filters  through  the  corresponding  succession 
of  screens  composed  of  dropping  water. — W.  S. 

Filaments  for  incandescent  gas  lamp  mantles.  R.  Laigle, 
Paris.  Eng.  Pat.  3785,  Feb.  19,  1908.  Under  Int. 
Conv.,  Oct.  11,  1907. 

See  Fr.  Pat.  382,749  of  1907  ;    this  J.,  1908,  216.— T.  F.  B. 

Filaments  for  incandescent  mantles.  R.  Laigle,  Paris. 
Eng.  Pat.  9622,  May  4,  1908.  Addition  to  Eng.  Pat, 
3785  of  1908  (see  Fr.  Pat.  382,749  of  1907  ;  this  J., 
1908,  216). 

This  process  of  making  filaments  for  incandescence 
mantles  is  characterised  by  the  use  of  a  soap  such  as 
ammonium  oleate,  and  a  purified  agglutinant  such  as 
gum  arabic,  together  with  an  organic  oxidising  material. 
These  substances  are  incorporated  with  the  mixture  of 
oxides,  composed  of  alumina  (precipitated),  3  parts  ; 
beryllium  oxide,  2  parts  ;  silica  or  ammonium  silicate, 
1  part  ;  thorium  oxide,  928  parts  ;  and  cerium  oxide, 
1*2  parts.  The  organic  oxidising  material  serves  the 
purpose  of  completing  the  combustion  of  the  carbon  on 
calcination. — W.  S. 

Refractory   electrical   conductors  ;    Manufacture   of 

suitable  for  electric  lamps,  furnaces,  and  the  like.  British 
Thomson-Houston  Co.,  Ltd.,  London.  From  Gen. 
Electric  Co.,  Schenectady,  U.S.A.  Eng.  Pat.  15.451, 
July  4,  1907. 

This  claim  relates  to  a  process  whereby  refractory  electrical 
conduct  ors,  suitable  for  uso  in  electric  lamps,  f ui  naces,  etc. , 


are  made  by  mixing  a  refractory  material  such  as  tungsten, 
molybdenum,  boron,  tantalum,  graphite,  etc.,  with  a 
binder  composed  of  an  alloy  of  bismuth,  cadmium,  and 
mercury,  the  conductor  being  then  shaped  and  heated 
to  such  a  temperature  that  the  binding  material  is  driven 
out  and  the  refractory  material  sintered.  (See  Eng.  Pats. 
18,487  and  18,749  of  1906  ;  this  J.,  1907,  816,  1002). 

— W.  S. 

Incandescent  filaments  ;  Manufacture  of .     G.  Auger, 

Paris.     Eng.  Pat,  8746,  April  21,  1908. 

The  filament  immediately  after  being  squirted,  is  allowed 
to  fall  through  a  conical  oxy-hydrogen  flame  formed  by 
means  of  a  ring  burner. — J.  W.  H. 


Automatic  analysis  and  recording  of . 

Pat.  26,924.     See  XXIII. 


Eng. 


Combustible  gases  ;  Determining  the  calorific  power  of . 

Fr.  Pat.  385,726.     See  XXIII. 
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AND    MINERAL    WAXES. 

Petrol  testing.     G.  H.  Baillie.     See  II. 

Petroleum  discovery   in  Spain.     U.S.    Cons.    Rep.,    May, 
1908.     [T.R.] 

The  U.S.  Consul  at  Seville  reports  that  a  little  over  three 
years  ago,  in  making  improvements  in  the  canal  at 
Villamartin,  the  presence  of  petroleum  was  discovered 
and  a  well  was  opened.  At  a  short  depth  a  lime  rock 
was  struck,  which  when  broken  by  dynamite  laid  bare 
a  large  mass  of  ozokerite.  In  March,  1907,  a  new  well 
was  begun  and  petroleum  was  met  with  at  the  depth  of 
8  meters.  At  14  meters'  depth  the  quantity  of  gas 
which  issued  from  the  well  was  so  great  that  drilling  was 
relinquished  in  favour  of  boring.  At  74  meters  large 
quantities  of  gas  came  to  the  surface,  which  gradually 
increased  with  the  depth  until  a  pressure  of  80  pounds 
was  reached.  As  soon  as  safety  appliances  had  been  set 
up  petroleum  rich  in  benzine  and  lighter  oils  welled  up 
in  quantity. 

Patents. 

Pyroligneous  substances  ;   Process  and  means  for  the  direct 

extraction  of .      A.   Pages,  E.   Camus,  and  R.  P. 

Duchemin,  Paris.  Eng.  Pat.  10,775,  May  8,  1907. 
Under  Int.  Conv.,  May  10,  1906. 

See  Fr.  Pat.  375,314  of  1906  ;    this  J.,  1907,  920.— T.  F.  B. 

Tars  or  pitches  ;    Treatment  of in  order  to  render 

them  more  suitable  for  industrial  purposes.  W.  J. 
Maiden,  Surbiton,  and  A.  Maiden,  Twickenham.  Eng. 
Pat.  12,230,  May  27,  1907. 

SeeFt.  Pat.  373,775  of  1907;  this  J.,  1907,  817.— T.  F.  B. 

Stearine- pitch  ;     Utilisation   of as   a   waterproofing 

and  insulating  material.  M.  Dupre  and  S.  Icard.  Fr. 
Pat.  385,805,  Dec.  23,  1907. 

The  residue  obtained  on  the  distillation  of  "  stearine  " 
may  he  employed  for  waterproofing  paper,  fabrics,  and 
the  like.  It  can  be  applied  directly  or  after  being  dis- 
solved in  a  volatile  liquid,  and  other  substances,  such  as 
tar,  resins,  magnesium  carbonate,  talc,  graphite,  etc., 
may  be  added  to  it  in  order  to  form  a  coating  material. 
Stearine- pitch  is  also  useful  as  an  insulating  material 
in  electrical  apparatus. — W.  I'.  8. 

Tarry  wood-vinegar  ;   Distillation  of and  evaporation 

of  tarry  acetate,  solutions.  F.  H.  Meyer.  Ger.  Pat. 
193,382,  Aug.  11,  1904. 

Till-:  invention  consists  essentially  in  the  application  of 
tho  multiple  etlert  system .tO  the  distillation  of  crude  wood 
vinegar  and  the  evaporation  of  acetate  solutions. — A.  S. 
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IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Quinoitoiiis.      XV.      W ureter's     colour     salts.      R.    Will- 

■Utter  and  J.  Piccard.  Ber.,  1908,  41,  1458—1475. 
The  authors  have  investigated  more  fully  the  nature 
of  quinonoidand  quinone-imide  dyestuffs  by  an  examina- 
tion of  the  properties  and  constitution  of  Wurster's  colour 
salts,  which  were  prepared  by  the  oxidation  of  alkyl-p- 
phenvlenediamines.  Wurster  (Ber.,  1905,  35,  2495) 
obtained  unstable  red  and  blue  dyestuffs  from  amino- 
dimethylaniline  and  tetramethylphenylenediamine.  The 
red  colour  salt  was  obtained  by  the  authors  as  greenish- 
black  crystals  melting  atl46 — 147°  C.  with  decomposition, 
and  giving  a  Magenta-coloured  solution.  It  was  prepared 
by  the  slow  addition  of  1  atomic  proportion  of  bromine 
to  dimethylphenylenediamine  dissolved  in  carbon  tetra- 
chloride, or  still  better,  in  glacial  acetic  acid.  The  product 
was  washed  with  glacial  acetic  acid  and  with  ether,  and 
recrystallised  from  methyl  alcohol.  It  was  soluble  in 
cold  water  and  with  difficulty  in  cold  alcohol.  Analysis 
proved  the  substance  to  be  a  semi-quinonoid  com- 
pound, termed  »ier»-quinonedimethyldi-imonium  bromide : 
Br(CH3)2N  :  C6H4  :  NH2Br+(CH3)2N.C6H4.NH2.  Dilute 
mineral  acids  decolorised  the  solution,  neutralisation 
restoring  the  colour  again.  Dilute  alkalis  destroyed  the 
compound  completely.  Sulphurous  acid,  stannous 
chloride,  and  iron  chloride  decolorised  the  red  solution. 
By  treatment  with  an  additional  atom  of  bromine, 
Wurster's  Red  was  converted  into  the  colourless  holo- 
quinonoid  salt,  and  with  potassium  iodide,  a  black 
crystalline  iodide  was  formed.  With  thiosulphates  the 
two  bromine  atoms  were  replaced  by  thiosulphuric  acid 
residues.  The  colourless  unstable  Ao/o-quinonoid  deriva- 
tive of  aminodimethylaniline  was  prepared  and  isolated 
as  the  nitrate  by  the  oxidation  of  dimethylphenylene- 
diamine with  nitrous  gases.  The  gas  was  led  into  0*5  grm. 
of  the  dimethyl  base,  dissolved  in  50  c.c.  of  alcohol  and 
25  c.c.  of  40  per  cent,  nitric  acid,  and  cooled  with  a 
mixture  of  ice  and  calcium  chloride.  The  precipitated 
green  meri-quinonoid  salt  became  colourless  as  the  stream 
of  gas  was  continued.  The  light  yellow  crystalline 
deposit  was  removed  and  washed  with  alcohol  and  ether, 
as  soon  as  a  drop  of  the  suspended  liquid  gave  no  colora- 
tion with  water.  It  agreed  on  analvsis,  with  the  formula  : 
N03.(CH3)2N  :  C«H4  :  NH,HN03.  'This  asymm-quinone- 
dimethyldi-imonium  nitrate  burned  with  intumescence 
and  dissolved  in  water  to  a  colourless  solution.  It  was 
converted  into  Wurster's  Red,  i.e.,  to  the  »nen-quinonoid 
salt,  on  partial  reduction  by  boiling  with  alcohol  or  on 
addition  of  the  leuco-base.  On  addition  of  tetramethyl- 
phenylenediamine salt  to  this  quinonoid  nitrate,  a  blue 
coloration  was  produced.  The  oxidation  product  of 
tetramethylphenylendiamine,  known  as  Wurster's  Blue, 
was  prepared  as  the  well  crystallised  sulphate.  1  grm. 
of  the  diamine  was  dissolved  in  10  c.c.  of  30  per  cent, 
sulphuric  acid  and  50  c.c.  of  alcohol,  and  nitrous  gases 
were  led  into  the  solution,  the  latter  being  cooled.  On 
washing  the  precipitate  with  alcohol  and  ether,  it  was 
obtained  in  the  form  of  dark  green  to  violet  prismatic 
crystals.  Dilute  solutions  in  water  were  pure  blue, 
whilst  concentrated  solutions  were  violet  to  red.  Accord- 
ing to  analysis  the  compound  contains  1  quinonoid 
molecule  combined  with  2  molecules  of  diamine  : 
CgH4[N(CH3)2S04H]2+2C6H4[N(CH3)2]2+H2S04.  By 
further  oxidation  with  nitrous  gases  a  more  stable  salt 
was  formed,  which  proved  on  analysis  to  be  a  two-thirds 
quinonoid  sulphate  : 

2C6H4[N(CH3)2.S04H]2+C8H4[N(CH3)2]2+H2S04. 

The  authors  conclude  that  the  weakly  coloured 
and  colourless  components,  which  go  to  produce 
these  dyestuffs,  are  combined  in  a  state  of  dyna- 
mical equilibrium.  This  state,  in  which  the  partly 
quinonoid  condition  of  the  compound  is  spread  over  the 
whole  molecule,  is  expressed  by  the  name  meri-quinonoid. 
Special  methods  of  analysis  for  these  quinone-imonium 
salts  are  used,  viz.  : — I.  Colorimetric  methods  :  a.  Deter- 
mination of  the  maximum  coloration  produced  by  a 
constant    quantity    of    the    diamine    salt    with    varying 


quantities  of  bromine  ;  b.  Estimation  of  the  quantity 
of  Wurster's  salt  by  comparing  colorimetrically  with  an 
excess  of  leuco-base  combined  with  1  atom  of  bromine. 
II.  Volumetric  method  :  By  reduction  with  stannous 
chloride.  For  this  purpose  the  substance  is  dissolved 
in  25  c.c.  of  2V  hydrochloric  acid,  which  makes  the 
decolorisation  at  the  end  of  the  reaction  more  distinct. 
Tetramethylphenylenediamine  also  serves  to  indicate  very 
sharply  the  end  of  the  reaction. — W.  S. 

Tetramethyldiaminodiphenylcarbinol  ;  Constitution  of  the 

compounds   of with   some   methylene  derivatives. 

R.  Fosse.  Compt.  rend.,  1908,  146,  1039—1042. 
The  author  draws  the  conclusion  that,  in  neutral  or 
alkaline  media,  the  tetramethyldiaminodiphenylcarbinyl- 
methylenic  compounds  are  not  to  be  regarded  as  being 
linked  together  by  an  oxygen  atom.  Ethyl  tetramethyl- 
diaminodiphenylcarbinylacetylacetate  is  linked  by  a 
carbon  atom  thus  :  [(CH^N.CgHJaCH.CHCCO.CH.,). 
C02.C2H5,  as  it  possesses  a  ketonic  group.  The  corre- 
sponding benzoylacetate  has  a  similar  constitution.  The 
constitution  of  tetramethyldiaminodiphenylcarbinylacetyl- 
acetone  is:  [(CH3)2N.C6H4]2CH.CH(CO.CH3)2,  and  the 
corresponding  benzoylacetone  has  a  similar  formula. 
Tetramethyldiaminodiphenylcarbinylmalonic  acid  has  the 
constitution,  [(CH3)2N.C6H4]2CH.CH(CO?H)2.  When  any 
of  these  compounds  is  treated  with  dimethylamine  in 
presence  of  acetic  acid,  the  molecule  is  broken,  the  leuco 
base  of  Crystal  Violet  being  formed,  together  with 
methylenic  compounds. — J.  C.  C. 

Tritanecarboxylic  acids.     H.  v.  Liebig.     Ber.,  1908,  41, 

1645—1648. 
Benzilic  acid  condenses  with  resorcinol  and  other  phenols 
when  heated  for  1^ — 2  hours  to  180 — 200°  C,  to  form 
the  lactone  of  the  corresponding  hydroxytritanic  acid 
(tritane  =  triphenylmethane  :  tritanic  acid  =  tiiphenyl- 
methanecarboxylic  acid)  from  which  the  respective 
hydroxycarboxylic  acid  can  readily  be  prepared.  The 
yield  of  the  lactone  (in  the  case  of  resorcinol)  is  quantita- 
tive, and  the  method  is  therefore  superior  to  those  in 
which  sulphuric  acid  or  stannous  chloride  is  used  as  con- 
densing agent.  Phenol  and  benzilic  acid  yield  80 — 
90  per  cent,  of  p-hydroxytritanic  acid  (formed  on  boiling 
the  melt  with  sodium  carbonate  solution)  and  10 — 
20  per  cent,  of  the  lactone  of  o-hydroxytritanic  acid. 
The  following  phenols  were  also  similarly  condensed  with 
benzilic  acid :  o-,m-,  and  p-cresol,  thymol,  quinol,  catechol, 
guaiacol,  orcinol,  and  pyrogallol. — J.  C.  C. 

Triphenylmethane  dyestuffs  ;   Some  o-benzylated .   A. 

Guyot  and  P.  Pignet.     Compt,  rend.,  1908, 146,  1043— 
1045. 

The  authors  show  that  when  the  benzyl  group  is  in  the 
ortho  position  to  the  methane  carbon  atom  in  triphenyl- 
methane dyestuffs,  the  effect  is  to  render  the  dyestuffs 
fast  to  alkalis  to  about  the  same  degree  as  obtains  when 
the  sulphonic  acid  group  is  in  the  same  position.  Tetra- 
methyldiamino-o-dimethylaminobenzyltriphenylcarbinol, 

(CH3)2N.CsH4.CH2.C6H4.C(OH)[C6H4.N(CH3)2]I, 
is  prepared  by  heating  for  1  hour  to  100°  C,  14  grms. 
of  tetramethyldiamino-o-benzoylbenzylbenzene  dissolved 
in 20 grms.  of  dimethylaniline  with  15 grms.  of  phosphorus 
oxychloride  and  5  grms.  of  dimethylaniline.  The  dyestuff 
is  isolated  by  means  of  the  zinc  chloride,  double  salt. 
2  :  13  :  13'  -  Hexamethyltriamino  -9:9-  diphenyldihydro  - 
anthracene, 


CeHt<C[C>H*(SCH»)2]2>C«H4.N(CHf 


is  obtained  by  dissolving  the  pieceding  dyestuff  in  con- 
centrated sulphuric  acid.  It  is  a  white  crystalline  powder, 
melting  at  175°  C,  and  soluble  in  dilute  mineral  acids. 

—J.  C.  C. 

Disazo-compounds  of  benzylethyl-m-aminophenol  j  Primary 

.     C.    Biilow   and'T.    Sproesser.     Ber.,    1908,   41, 

1684—1692. 

BENZYXETHYL-m-AMTNOPHENOL, 

C6H5.CH2(C2H5)N.C6H4.OH 
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unites  with  two  molecules  of  the  same  or  of  different 
diazo-salts.  The  first  molecule  is  combined  in  faintly- 
acid  solution  and  attaches  itself  to  the  carbon  atom 
in  the  para  position  to  the  amino-group.  The  second 
molecule  is  combined  in  alkaline  solution  and  occupies 
the  para  position  to  the  hydroxy!  group.  None  of  the 
dyestuffs  prepared  have  any  technical  value. — J.  C.  C. 

Aminophenylarsinic  acid  ;■     An  isomeric  .     A.    Ber- 

them.     Ber.,  1908,  41,  1655—1657. 

NiTROrHENYLARSiNic  acid  (20  grms.)  is  dissolved  in 
140  c.c.  of  25  per  cent,  ammonia,  the  solution  saturated 
with  hydrogen  sulphide,  and  heated  for  12  hours,  using 
a  reflux  condenser.  After  adding  50  c.c.  of  ammonia 
the  process  is  repeated,  and  the  whole  evaporated  to 
dryness  on  the  water- bath.  The  powdered  residue  is 
twice  extracted  with  dilute  hydrochloric  acid  (0-3 — 0*5 
per  cent.),  finally  with  stronger  acid,  and  the  united 
extracts  diluted  to  1  litre.  After  adding  140  c.c.  of 
10  Ar-caustic  soda,  the  solution  is  heated  to  boiling, 
and  copper  sulphate  solution  dropped  in  until  a  filtered 
sample  gives  no  lead  sulphide  on  boiling  with  a  drop 
of  lead  acetate.  The  copper  sulphide  is  filtered  off, 
the  filtrate  neutralised,  and  zinc  acetate  added,  whereby 
zinc  aminophenylarsinate  is  precipitated.  The  free  acid 
is  obtained  by  boiling  the  zinc  salt  with  275  c.c.  of  water 
and  160  c.c.  of  10  per  cent,  sodium  carbonate  solution, 
concentrating  the  filtrate  and  neutralising  with  con- 
centrated hydrochloric  acid.  On  acidifying  with  13-5  c.c. 
of  glacial  acetic  acid,  the  aminophenylarsinic  acid  (pro- 
bably the  ra-compound)  separates  as  a  faintly  reddish 
crystalline  powder  :  yield,  65  per  cent,  of  the  theory. 
The  acid  may  also  be  obtained  by  reducing  the  nitro- 
acid  with  sodium  amalgam  in  methyl  alcoholic  solution. 
The  new  acid  is  more  sparingly  soluble  than  the  corres- 
ponding p-acid  and  crystallises  from  water  in  colourless 
prisms  melting  at  214°  C.  When  diazotised,  it  combines 
with  the  ordinary  dyestuff-components  to  form  azo- 
dyestnffs,  which  owing  to  the  presence  of  the  arsenic 
acid  group,  are  easily  soluble  in  sodium  carbonate  solu- 
tion.—J.  C.  C. 

Glaucohydroellagic  acid.     M.  Nierenstein.     Ber.,  1908,  41, 
1649—1650. 

The  substance  obtained  by  reducing  ellagic  acid  with 
sodium  amalgam,  hitherto  called  glaucohydroellagic 
acid,  is  really  pentahydroxydiphenylmethvlolide, 
C6H2(OH)3.CO.O.C6H3(OH)2  (see  this  J.,  1905,  899, 
1087).~J.  C.  C. 

Erythro8in   silver   salt  <;,     A    blue .     Luppo-Cramer. 

See  XXI. 

Coal  tar  dyestuffs  in  Turkey.     Bd.  of  Trade  J.,  June  11, 
1908.     [T.R.] 

H.M.  Consul  at  Constantinople  reports  that  coal  tar  dyes, 
alizarin  as  well  as  aniline,  are  being  found  unsatisfactory 
as  regards  durability,  and  that  Turkish  dyers  are  re- 
verting to  the  use  of  the  old  natural  dyestuffs.  The  impor- 
tation of  cochineal,  for  instance,  is  said  to  be  increasing 
again,  60  tons  annually  being  now  imported  intc  Con- 
stantinople alone.  The  manufacturers  of  Turkey  carpets 
in  the  Smyrna  district  have  formed  themselves  into  a 
syndicate.  They  have  factories  at  Smyrna,  Sivas, 
■  Panderma  and  Sparta  and  numerous  agencies  all  over 
Asia  Minor :  they  supply  their  own  wool,  which  they  dye 
themselves.  The  syndicate  has  offices  in  London.  Any 
British  firm  desirous  of  introducing  British  dyestuffs  into 
Turkey  should  communicate  directly  with  this  syndicate. 

Patents. 

Colouring  matters  of  the  anthracene  series';     Manirfartme 

of   .     J.    Y.    Johnson,    London.     From    Badisohe 

Anilin    und    Soda    Fabrik,    Ludwigshafen    on    Rhine, 
Germany.     Eng.  Pat.  10,770,  May  8,  1907. 

See  Tenth  Addition  to  Fr.  Pat.  349,531  of  1904  ;  this  .1., 
1907,  1083.— T.  F.  B. 


Vat    [anthracene]    dyestuff ;      Process    for    preparing    an 

.orange  .     Badische  Anilin  und  Soda  Fabrik.     Ger. 

Pat.  192,436,  Oct.  28,  1906. 

2-METHYL-1.2'-DiANTHRAQurNONYLAMrxE  is  treated  with 
an  alkali,  preferably  in  presence  of  an  oxidising  agent. 
The  anthraquinonyl  derivative  is  obtained  by  condensing 
2-chloroanthraquinone  with  l-amino-2-methylanthra- 
quinone. — T.  F.  B. 

Azo  dyestuff  ;    Mordant ,  and  process  of  making  same. 

K.  Schnitzspahn,  Offenbach-on-the-Maine,  Assignor 
to  Chem.  Fabrik.  Griesheim-Elektron,  Frankfort-on- 
the-Maine,  Germany.     U.S.  Pat.  887,348,  May  12,  1908. 

New  mordant  monoazo-dyestuffs  are  obtained  by  com- 
bining the  diazo-compounds  of  o-aininophenols  of  the 
general  formula,  C6H2XY(OH).NH2,  where  X  and  Y 
denote  the  atoms  or  groups,  H,  CH3,  Cl,  N02,  C02H, 
S03H,  NH.CO.CH3,  with  heteronuclear  aryl-a-naphthyl- 
amine-/3-sulphonic  acids.  The  sodium  salts  are  brownish- 
black  powders  dissolving  in  concentrated  sulphuric  acid 
with  a  violet  to  blue,  and  in  water  with  a  brownish-red 
to  violet  colour.  Wool  is  dyed  from  an  acid  bath  in  red 
to  violet  shades,  which  become  violet  to  black  on  chroming. 

—J.  C.  C. 

Vat  dyestuff ;    Red  halogen ,  and  process  of  making 

same.  G.  Engi,  Assignor  to  Soc.  Chem.  Ind.  in  Basle, 
Basel,  Switzerland.     U.S.  Pat.  887,609,  May  12,  1908. 

Salic  ylthioacetic  acid  (1  mol.)  is  boiled  with  a  halo- 
genated  isatin  (1  mol.)  in  presence  of  a  condensing  agent 
capable  of  transforming  the  salicylthioacetic  acid  into 
3-oxy-l-thionaphthene,  which  then  reacts  with  the 
isatin.  The  red  vat  dyestuffs  produced  give  a  dirty 
brown  solution  in  concentrated  sulphuric  acid,  and 
furnish  bright  yellow  vats,  from  which  unmordanted 
cotton  is  dyed  in  red  shades,  fast  to  washing,  light,  and 
chlorine. — J.  C.  C. 

Triphenylmetliane    dyestuff  3    Bed  ,    and    process    of 

making.  F.  Funcke,  Assignor  to  Soc.  Chem.  Ind.  in 
Basle,  Basel,  Switzerland.  U.S.  Pat.  887,620,  May  12, 
1908. 

o-Chlorobenzaldehyde  (1  mol.)  is  condensed  with 
o-cresotinic  acid  (2  mols.)  in  presence  of  sulphuric  acid, 
and  the  resulting  leuco-compound  is  oxidised  with  nitrous 
acid  in  concentrated  sulphuric  acid  solution.  The  dye- 
stuff  is  a  red  powder  giving  a  yellowish-red  solution  in 
water  and  a  reddish-orange  solution  in  concentrated 
sulphuric  acid.  It  dyes  wool  from  an  acid  bath  in  red 
shades,  which  become  greenish-blue  on  chroming.  The 
dyeings  are  fast  to  washing  and  chlorine. — J.  C.  C. 

Monobromoindigo  7     Process  of  making .       G.  Engi, 

Assignor  to  Society  of  Chemical  Industry  in  Basle, 
Switzerland.     U.S.  Pat.  888,230,  May  19,  1908. 

See  Addition  of  March  18,  1907,  to  Fr.  Pat.  375,514  of 
1907  ;    this  J.,  1907,  961.— T.  F.  B. 

Vat  dyestuffs  J    Production  of  yellowish-orange dyeing 

in  the  same  manner  as  Indigo.  Ges.  f.  Chem.  Ind.  in 
Basel.  Ft.  Pat.  385,768,  Mar.  28,  1907. 
When  2-amino-3-chloro(  or  bromo  )-anthraquinone  is 
treated  with  acid  condensing  agents  such  as  antimony 
pentaohloridr,  in  presence  of  an  indifferent  solvent,  a 
new  dyestuff  is  obtained,  which  on  treatment  with  alkaline 
reducing  agents,  such  as  caustic  soda  and  sodium  hydro- 
sulphite,  furnishes  an  intense  blue  solution  dyeing  cotton 
the  same  eolonr.  This,  on  exposure  to  the  air  or  to  an 
oxidising  agent,  BUoh  as  sodium  hypochlorite,  is  converted 
into  a  yellowish-orange  shade,   which   is   fast    to   washing, 

light,  and  chlorine.  Example:  .">  parts  of  2-amino-S- 
cnloroanthraquinone  an-  heated  with  1  .">  parts  of  antimony 
pentachloride  and    100  parts  of  nitrobenzene  on  an  oil 

hath  to  1st  I  C,  for  half  an  hour.  On  cooling,  the  dyestuff 
crystallises  in  small  orange  needles,  which  are  filtered  off 
and  washed  with  alcohol.  It  gives  an  orange  colour  with 
concentrated  sulphuric  acid. — J.  C.  C. 
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Vat  dyestuffs  J    Production  of  blue dyeing  in  the  same 

manner  as  Indigo.     Go*,  f.  Chem.  Ind.  in  Basel.     Fr.  Pat. 
888,772,  Mar.  29,  1907. 

When  2-amino-3-chloro(  or  bronio  )-anthraquinone  is 
fused  with  caustic  alkalis,  with  or  without  the  addition 
of  oxidising  agents,  or  treated  with  acid  oxidising  agents, 
a  dyestuff  is  obtained  which,  with  alkaline  reducing 
agents,  gives  a  blue  solution  dyeing  cotton  in  blue  shades 
fast  to  washing  and  light.  The  dyestuff  produced  by 
the  latter  method  fa  fast  to  chlorine,  but  that  obtained 
by  alkaline  fusion  turns  green  when  treated  with  dilute 
sodium  hypochlorite  solution.  Example  1  :  5  parts 
of  2-amino-3-chloroanthraquinone  are  boiled  with  200  parts 
of  glacial  acetic  acid  and  15  parts  of  lead  peroxide,  using 
a  retlux  condenser.  After  1J  hours,  the  product  is 
filtered,  washed,  and  boiled  with  dilute  hydrochloric 
acid  to  remove  lead.  The  residual  dyestuff  is  digested 
with  400  parts  of  water,  10  parts  of  30  per  cent,  caustic 
soda  solution,  and  10  parts  of  sodium  hydrosulphite 
for  some  time  at  the  ordinary  temperature.  In  this  way 
impurities  are  dissolved,  and  the  pure  dyestuff  is  then 
filtered  off.  It  is  a  deep  blue  powder  giving  a  yellowish- 
brown  solution  in  concentrated  sulphuric  acid  and  a  blue 
solution  in  nitrobenzene,  aniline,  or  quinoline.  Ex- 
ample 2 :  10  parts  of  2-amino-3-chloroanthraquinone 
are  added  to  70  parts  of  caustic  potash  at  220°  C,  and  the 
mass  maintained  at  this  temperature  for  15 — 30  minutes. 
After  cooling  and  treating  with  water,  the  dyestuff  is 
treated  with  caustic  soda  and  sodium  hydrosulphite 
at  50  —  60°  C.  The  purified  dyestuff  crystallises  on 
cooling.  It  gives  blue  shades  on  cotton,  fast  to  washing 
and  light,  but  turning  green  with  sodium  hypochlorite 
solution.— J.  C.  C. 

# 
Vat  [thioindigo]  dyestuff  ;     Process  for  preparing  a  violet 

.     Ges.  f.  Chem.  Ind.  in  Basel.     Ger.  Pat.  190,293, 

Julv  17,  1906.  Addition  to  Ger.  Pat.  187,586,  Nov.  5, 
1905. 

A  fast  violet  vat  dyestuff  is  obtained  by  condensing 
3-oxy-l-thionaphthene  with  a-thioisatin,  hydrogen  sul- 
phide being  split  off  in  the  process. — T.  F.  B. 

Disazo   dyestuff";     Blue .     C.    Ris    and   E.    Haager, 

Assignors  to  C.  Jager,  Dusseldorf-Derendorf,  Germany. 
U.S.  Pat.  888,036,  May  19,  1908. 

See  Fr.  Pat.  383,747  of  1907  ;  this  J.,  1908,  442.— T.  F.  B. 

Dyestuff s  of  the  anthracene  series  ;    Process  for  preparing 

green  to  blue  .     Farbwerke  vorm.  Meister,  Lucius, 

und  Briining.  Ger.  Pat.  191,731,  March  1,  1903. 
Addition  to  Ger.  Pat.  172,464,  March  1,  1903  (this  J., 
1907,  313). 

/<-Amt>"Ohydroxy-  or  p-aminomethoxy-anthraquinones 
ttre  condensed  with  sulphonic  or  carboxylic  acids  of  primary 
•aromatic  amines,  in  presence  of  stannous  acetate. — T.  F.  B. 

o-Hydroxyazo    dyestuffs ;     Process    for    preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  193,724,  Oct.  31,  1906. 

The  diazo  compounds  of  the  sulphonic  or  carboxylic 
acids  of  o-aminohydroxy  compounds  are  combined  with 
3-oxy-l-thionaphthene  or  its  -2-carboxylic  acid,  or  their 
halogen-,  alkyloxy-,  or  alkylthio-derivatives.  The  dye- 
stuffs  produce  orange  to  Bordeaux-red  shades  on  wool 
"from  acid  baths,  converted  to  violet  by  treatment  with 
■copper  salts. — T.  F.  B. 

\- Arylsulphonic  acid-1-amino-A.-sulphophenol  esters;    Pre- 

paralion    of .     L.    Cassella    und    Co.     Ger.    Pat. 

195,226,  Jan.  27,  1906. 

2-Xitrophesol-4-sulphoxic  acid  combines  readily  and 
■quantitatively  with  arylsulphochlorides  in  alkaline  solution. 
The  products,  on  reduction,  form  the  corresponding 
aminosulphonic  acids,  which  can  be  diazotised  and  com- 
bined with  chromogens,  yielding,  when  the  arylsulphonic 
group  is  split  off,  valuable  o-hydroxyazo  dyestuffs. — A.  S. 


Monoazo    dyestuffs  ;•     Process    for    preparing .     J. 

Rohner.     Ger.  Pat.  193,211,  Feb.  11,  1906. 

The  diazo  compound  of  2.5-dichloroaniline  is  combined 
with  diethyl-o-toluidine  or  its  analogues,  or  with  p-sub- 
stituted  sulphonic  acids  of  phenols,  creeols,  or  xylenols. 

— T.  F.  B. 

o-Nitroamino  derivatives  of  the  benzene  and  naplithalene 

series  ;    Preparation  of .     F.  Ullmann.     Ger.  Pat. 

194,951,  March  7,  1906. 

Xitro-derivatives  of  oxyaryl  esters  of  arylsulphonic 
acids,  of  the  general  formula,  N02.R.OS02Rt,  and  con- 
taining at  least  one  nitro  group  in  the  ortho  position  to 
the  oxyarylsulphonic  group,  when  treated  with  ammonia 
or  amines,  are  readily  converted  into  the  corresponding 
o-nitroamino  compounds,  the  oxyarylsulphonic  group 
being  replaced  by  an  amino  or  substituted  amino  group. 
For  example,  29  parts  of  the  o-nitrophenyl  ester  of  p- 
toluenesul  phonic  acid  is  heated  to  190°  C.  with  37  parts 
of  aniline,  and  9  parts  of  anhydrous  sodium  acetate  are 
gradually  added.  After  15  hours,  the  product  is  worked 
up  in  the  usual  manner  for  the  recovery  of  the  o-nitro- 
diphenylamine  formed. — A.  S. 

Azo   dyestuffs   containing   the   cyano-group ;     Process   for 

preparing .     M.    Lange.     Ger.   Pats.   189,935   and 

191,838,  March  20,  1906. 

Azo  dyestuffs  which  contain  one  or  more  molecules  of 
naphtholdisulphonic  acid  R  are  treated  with  metallic 
cyanides,  in  aqueous  solution  or  suspension.  The  products 
obtained  are  generally  less  soluble  in  water  than  the 
original  dyestuffs,  and  the  dyeings  produced  by  them 
are  deeper  and  faster  to  washing.  They  are  converted 
into  the  corresponding  carboxylic  acids  by  heating  with 
alkalis.  These  carboxylic  acids  can  also  be  obtained 
directly  by  heating  the  above-mentioned  azo  dyestuffs 
with  cyanides  and  alkalis.  These  dyestuffs  produce,  as 
a  rule,  dyeings  of  a  more  vellowish  shade  than  the  parent 
dyestuffs.— T.  F.  B. 

Anthracene  derivatives  containing  nitrogen  j    Process  for 

preparing  .     Farbenfabr.  vorm.  F.  Bayer  und  Co. 

Ger.  Pat.  194,253,  Nov.  13,  1906. 

AMiNOANTHRAPYRrDONES  are  condensed  with  halogenated 
anthraquinones,  or  halogenated  anthrapyridones  with 
aminoanthiaquinones.  The  products  are  of  value  as 
dyestuffs  or  for  preparing  dyestuffs  ;  for  example,  the 
sulphonic  acid  of  the  product  from  l-hydroxy-4-amino- 
anthraquinone  and  bromoanthrapyridone  dyes  unmor- 
danted  wool  blue.  (See  Eng.  Pat.  13,686  of  1907  ;  this 
J.,  1908,  71.)— T.  F.  B. 

Dyestuffs   for   wool ;    Process  for   preparing   blue   . 

Kalle  und  Co.     Ger.  Pat.  194,094,  Jan.  31,  1907. 

a-NAPHTHYLAMiNE-4.6.8-TRisuLPHONic  acid  is  treated 
with  sulphur  compounds  which  have  a  reducing  action 
(e.g.,  alkali  sulphides,  thiosulphates,  or  hyposulphites, 
but  not  sulphites),  in  presence  of  alkali,  and  the  resulting 
product  is  oxidised. — T.  F.  B. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,     AND     FINISHING      TEXTILES, 

YARNS,    AND    FIBRES. 

Printing  steam  Alizarin  Reds  and  Pinks  on  unprepared 
cloth.  P.  Wilhelm.  Bull.  Soc.  Ind.  Mulhouse,  1908, 
78,  69—79. 

In  order  to  produce  on  unprepared  cloth  by  the  addition 
of  sulphoricinoleic  acid  to  the  printing  colour,  an  Alizarin 
Red  equal  in  brilliancy  to  that  obtained  on  oil-prepared 
cloth,  it  is  necessary  (1),  to  introduce  into  the  printing 
colour  an  acid,  which,  whilst  not  preventing  development 
of  the  red  on  steaming,  is  yet  capable  of  preventing 
premature   precipitation   of  the   mordants    by   the   fatty 
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acid,  when  the  latter  is  present  in  sufficient  amount  to 
give  the  maximum  brilliancy  ;  and  (2),  to  add  the  sulpho- 
ricinoleic  acid  in  such  a  form  that  its  combination  with 
the  bases  of  the  mordants  takes  place  very  slowly.  The 
first  condition  is  fulfilled  by  a  mixture  of  lactic  and 
formic  acids,  in  proportions  varying  according  to  the 
depth  of  the  colour.  The  presence  of  these  acids  tends 
to  prolong  the  time  of  steaming  necessary  for  develop- 
ment of  the  red,  but  this  disadvantage  may  be  obviated 
by  a  small  addition  of  sodium  acetate.  The  second  con- 
dition is  fulfilled  by  the  use  of  sulphoricinoleic  acid  in  the 
form  of  an  emulsion,  in  which  it  is  in  an  extremely  fine 
state  of  division  comparable  with  that  of  alizarin  in  an 
ordinary  Alizarin  Red  paste.  The  emulsion  is  prepared 
by  allowing  a  mixture  of  equal  parts  of  tragacanth  water 
and  freshly- prepared  sulphoricinoleic  acid,  with  the 
addition  of  100  grms.  of  acetic  acid  per  kilo.,  to  stand 
for  some  days.  100  grms.  of  this  mixture  are  then  added 
to  900  grms.  of  tragacanth  water  containing  35  grms. 
of  formic  acid  ;  the  product  remains  unaltered  for  about 
3  weeks.  The  most  brilliant  red  is  obtained  by  adding 
to  the  printing  colour  a  quantity  of  the  emulsion  corre- 
sponding to  65  grms.  of  sulphoricinoleic  acid  per  150  grms. 
of  alizarin  20  per  cent.,  but  even  for  the  palest  pink,  at 
least  18  grms.  per  kilo,  of  printing  paste  must  be  taken. 
A  typical  printing  colour  (distinguished  as  "  Red  A  ") 
consists  per  1000  parts,  of  160  parts  of  white  starch, 
150  parts  of  water,  100  parts  of  tragacanth  water,  50  parts 
of  acetic  acid  of  6°  B.,  150  parts  of  Alizarin  GFX  20  per 
cent.,  and  25  parts  of  oleine  mixed  with  25  parts  of  stannic 
sulpholeate.  After  boiling  and  cooling,  130  parts  of 
aluminium  nitrate  of  15°  B.,  40  parts  of  stannic  oxalate, 
75  parts  of  calcium  acetate  of  15°  B.,  22  parts  of  lactic 
acid  50  per  cent.,  60  parts  of  formic  acid  92  per  cent., 
100  parts  of  "  fat  mixture  "  (above  described),  and  18  parts 
of  sodium  acetate  are  added. 

F.  Binder,  C.  Favre,  and  A.  Scheurer  report  that  it  is 
necessary  to  follow  exactly  the  receipts  given  by  the  author 
in  order  to  obtain  equally  good  results.     The  prints  are 
rather  more  violet  in  tone  than  when  the  same  alizarins 
are  printed  on  oiled  cloth.     The  advantages  of  a  printing 
method    such    as    that    illustrated    by    "  Red    A "    are 
(1),  economy,  owing  to  omission   of  the  oil  "prepare" 
(2),  smooth  printing  ;   (3),  the  printing  colour  keeps  well 
(4),  the  whites  do  not  turn  so  yellow  on  steaming  as  with 
oiled  cloth  ;   (5),  the  possibility  of  printing  a  good  Aniline 
Black  with  the  red,  the  cloth  not  being  alkaline  ;   (6),  the 
fastness  to  soap  is  equal  to  that  of  the  very  best  steam  red. 

— R.  B.  B. 

Printing  a  one-colour  ground  design  with  a  basic  dyestufl  and 
excess  of  tannin  and  over-printing  with  an  acid  dyestuff  g 
Dark  and  pale  effects  on  raised  flannelette  obtained  by 

.     J.  Pokorny.     Sealed  note  1603,  Feb.  14,  1906. 

Bull.  Soc  Ind.  Mulhouse,  1908,  78,  61—64. 

Certain  acid  dyestuffs  can  be  fixed  on  cotton  with  the 
aid  of  tannin,  and  the  colour  withstands  the  action  of 
a  weak  chlorine  bath,  whereas  the  same  colours  printed 
without  tannin  are  removed  by  light  "  chemicking." 
Making  use  of  this  property,  the  material  is  first  printed 
with  a  basic  dyestuff  and  excess  of  tannin,  and  on  this 
ground  is  printed  an  acid  colour  of  the  class  mentioned, 
e.g.,  Scarlet  3R,  Cyanine  B,  etc.  After  raising,  the 
effect  is  that  of  a  dark  colour  on  a  light  ground,  and  a 
light  "  chemick  "  removes  any  colour  from  the  white 
unprinted  portions.  Certain  other  acid  dyestuffs  printed 
without  tannin,  on  a  similar  ground,  appear  to  partially 
prevent  the  fixation  by  steaming,  of  the  basic  colouring 
matter,  and  in  this  case  the  effect  is  produced  of  a  light 
pattern  on  a  darker  ground.  The  author  does  not  claim 
to  have  perfected  these  processes  as  ho  has  not  yet  been 
able  to  try  a  sufficient  number  of  acid  dyestuffs. 

In  a  report  on  the  above  communication,  A.  Lau  states 
that  a  number  of  acid  dyestuffs  can  be  fixed  by  printing 
on  tannin-mordanted  cotton  or  on  a  ground  of  a  basic 
colouring  matter  printed  with  tannin  ;  some  of  those 
acid  dyestuffs,  e.g.,  Scarlet  3K,  Orange  II.  H,  contain  no 
basic  groups.  Orange  II.  M  printed  without  tannin  serves 
as  a  partial  resist  for  basic  dyestuffs.  These  methods  are 
not  perfected  sufficiently  to  be  of  [tactical  value. — R.  H.  15. 


Indigo;     Employment  of  Azo  Reds  [Paranitraniline  Red,, 
etc.]  in  the  production  of  red  and  white  discharge  effects 

on .     E.  Schweitzer  and  E.  Ebersol.     Sealed  note 

1664,  Sept.  1,  1906.     Bull.  Soc.  Ind.  Mulhouse,  1908„ 
78,  65—68. 

By  the  ordinary  process,  which  consists  in  padding  the 
indigo-dyed  material  with  &odium-/3-naphtholate  and  then 
printing  a  bichromate  discharge,  with  or  without  the 
diazo  compound,  it  is  impossible  to  produce  a  satisfactory 
white,  owing  to  the  formation  of  brown  insoluble  oxidation 
products  of  /3-naphthol.  The  naphthol  "  prepare  "  may 
however  be  dispensed  with  if  the  dyed  goods  are  padded 
in  a  solution  containing  per  litre  about  30  grms.  of  an 
acid  salt,  e.g.,  aluminium  sulphate,  sodium  bisulphate, 
or  potassium  monophosphate,  or  of  an  organic  acid, 
preferably  lactic  acid.  The  goods  are  then  dried  in  the 
air  and  printed  with  a  bichromate  discharge  for  white,, 
and  for  red  with  a  colour  containing  in  1000  parts,  19  parts 
of  /3-naphthol,  44  parts  of  caustic  soda  of  38°  B.,  465  parts 
of  gum  tragacanth  thickening,  55  parts  of  Turkey-red 
oil,  a  mixture  of  150  parts  of  sodium  bichromate  and 
135  parts  of  caustic  soda  of  38°  B.,  and  132  parts  of 
nitrosamine.  After  printing,  the  discharge  is  completed 
as  usual  in  a  bath  of  sulphuric  and  oxalic  acids. 

It  is  further  possible  to  dispense  with  the  acid  prepara- 
tion, substituting  for  it  a  treatment  with  acetic  acid 
vapour  after  printing.  When  this  method  is  adopted, 
the  best  results  are  obtained  by  substituting  potassium 
hydroxide  and  chromate  for  the  sodium  compounds. 

In  a  report  on  the  communication,  C.  Favre  confirms 
the  accuracy  of  the  above  conclusions  and  assigns  to  the- 
authors  priority  for  the  processes  described. — R.  B.  B. 

Patents. 

Cellulose   products   [artificial   threads]  ;     Manufacture   of 

.     Ver.    Glanzstoff.     Fabr.   Akt.    Ges.,    Elberfeld„ 

Germany.     Eng.   Pat.  27,707,  Dec.   16,   1907.     Under 
Int.  Con  v.,  Apr.  22,  1907. 

A  solution  of  cellulose  in  cuprammonium  is  forced  out 
of  suitably  shaped  mouthpieces  into  concentrated  alkaline 
lye  mixed  with  glucose,  saccharose,  or  analogous  sub- 
stances, which  form  loosely-combined  compounds  with 
bases,  the  fibres,  threads,  or  films  so  formed  being  further 
treated  in  the  usual  manner.  A  suitable  coagulating 
bath  is  composed  of  32  parts  of  sodium  hydroxide,  8  parts 
of  glucose,  and  100  parts  of  water  at  a  temperature  of 
60° — 70°  C.  The  dried  threads  remain  glossy  and  trans- 
parent and  of  a  green  colour,  when  the  soda  is  removed 
by  washing  with  water. — J.  F.  B. 

Collodion  filaments  ;     Apparatus  for  the  manufacture  of 

.     V.  Planchon,  Lvon,  France.     U.S.  Pat.  888,260, 

May  19,  1908. 

See  Fr.  Pat.  382,718  of  1906  ;  this  J.,  1908,  221.— T.  F.  B. 

Wool  washing  and  scouring  machines.     J.  Dawson,  Roch- 
dale.    Eng.  Pat.  21,038,  Sept.  23,  1907. 


Brackets,  ;'.  are  secured  to  the  "washing  bowl."  these 
carrying  B  rod,  >».  pr  antifriction  rollers,  on  which  slide 
the  upwardly    inclined  ends,  of  the  braokets,  g.  the  latter 

!„.„,,,  attached  to  the  pheted  jib  frame,  a.    The  frame 
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with  the  attached  prongs,  is  thu3  made  to  follow  the 
upwardly  inclined  discharge  end.  i,  of  the  washing  bowl, 
during  its  forward  and  backward  movement.  One  or 
more  toothed  cams,  o,  may  be  arranged  to  act  in  con- 
junction with  one  or  more  pawls.  />,  carried  by  the  jib 
frame,  thus  causing  the  forward  end  of  the  jib  frame 
to  be  raised  in  proportion  to  the  rotary  movement  during 
the  backward  movement.  The  pawl  is  disengaged  by  the 
portion,  r,  of  the  cam  bearing  against  the  underside  of 
the  rod.  k,  which  also  acts  as  a  stay  for  the  brackets,  /. 
The  ordinary  mechanism  of  a  wool-washing  machine, 
for  the  forward  and  backward  movement,  and  for  the 
lowering  and  raising  of  the  main-rake  frame,  is  employed. 

— B.  N. 

Bleaching    and    scouring    of    textile    vegetable  substances  ; 

Product  and  process  for  the  .     H.   F.  J.    Crenin, 

Pari?.     Eng.    Pat.    1273,  Jan.    18,    1908.  Under  Int. 
Con  v.,  Feb.  4,  1907. 

See  Fr.  Pat.  384,455  of  1907  ;  this  J.,  1908,  444.— T.  F.  B. 

Bliaehing  and  degumming  of  fabrics  of  cotton,  linen,  ramie, 

and  other  vegetable  fibres  ;    Process  for .     A.  Verge. 

Fr.  Pat,  385,365,  Mar.  11,  1907. 

The  "  glucosates  of  the  alkaline-earth  metals  "  are  able 
to  saponify  fatty  substances,  forming  soluble  hydrated 
soaps.  Their  solutions  can  also  dissolve  the  resinous 
gums  and  starchy  substances  occurring  in  sized  fabrics 
woven  from  vegetable  fibres.  These  two  properties 
are  utilised  for  preparing  such  fabrics  for  the  process  of 
bleaching.  The  material  is  first  washed  in  cold  water, 
and  then  immersed  for  about  twenty  minutes  in  a  warm 
solution  of  calcium  glucosate.  It  is  then  well  washed  to 
remove  the  free  and  combined  glucosate,  and  finally 
bleached  in  the  usual  manner.  If  the  fabric  is  not  to 
be  bleached,  the  treatment  is  completed  by  passing  the 
material  through  a  dilute  acid  bath  and  then  submitting 
it  to  a  third  washing. — P.  F.  C. 

Dyeing  machine.  J.  M.  Payne  and  G.  G.  Wallace,  Girard, 
Ala ,  Assignors  to  E.  W.  Swift  and  J.  P.  Kyle,  Columbus, 
Ga.     U.S.  Pat.  887,511,  May  12,  1908. 

A  BorLEB-SHAPED  receptacle  consisting  of  a  stationary 
lower  section  and  a  removable  upper  section  is  arranged 
within  an  open  dye-vat.  Inside  this  receptacle  is  arranged 
a    warper    beam,    comprising   a    longitudinally   disposed 

ipporting  rod,  provided  at  its  ends  with  beam  heads 
rhich   carry  a  number  of  yarn   holders.     The    yarn   is 

rapped  around  the  warper  beam,  and  dye-liquor  is 
circulated  through  the  whole  machine. — P.  F.  C. 

>aramine   Brown   dyeings ;     Process   for   shading . 

M.  Lummerzheim.     Ger.  Pat.  192,032,  Nov.  7,  1906. 

'akamine  Beown  dyeings,  obtained  by  oxidising  p- 
phenylenediamine  on  the  fibre  with  sodium  chlorate,  are 
»de  more  reddish  or  yellowish  in  shade  either  by  diazotisa- 
tion  and  combination  with  phenols  or  amines,  or  by  treat- 
ment with  diazotised  amines. — T.  F.  B. 

~aste   liquors   from   dye-worlcs  ;     Purification   of . 

C.  A.  Preibisch.     Ger.  Pat.  194,127,  May  27,  1906. 

The  waste-liquors  after  being,  if  necessary,  subjected 
a  preliminary  purification  process,  are  passed  through 
filter-beds  composed  of  lignite  slack.  For  example, 
six  filter-tanks?  are  used  containing  lignite  slack  of  pro- 
gre?eively  finer  states  of  division.  The  liquor  is  caused 
to  flow  continuously  down  through  the  bed  of  coarsest 
material,  then  rise3  in  a  pipe,  and  flows  down  through 
the  second  bed,  and  so  on,  passing  through  the  finest 
material  last.  Means  are  provided  for  washing  the  filter- 
beds  with  water. — A.  S. 

Discharging  dyed  textile  fibre  and  discharging  pastes  there- 
for. J.  Y.  Johnson,  London.  From  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
Eng.  Pat.  10,542,  May  6,  1907. 

See  Fr.  Pat.  382,884  of  1907  ;  this  J..  1908,  222.— T.  F.  B. 


Indigo  dyeings  ;     Discharging by  means  of  hydro- 
sulphite's.   R.  Haller.     Ger.  Pat.  194,878,  Sept.  8,  1905. 

The  dyed  goods  are  printed  with  a  discharge  mixture 
composed  of  hydrosulphite  NF,  soap,  and  a  thickening 
agent,  and  are  then  steamed,  and  the  "  indigo  white 
thus  produced  removed  from  the  fibre  by  means  of  boiling 
water.  The  indigo  white  collects  on  the  surface  of  the 
water  in  the  form  of  foam,  and  can  be  easily  recovered. 

—A.  S. 

Fabrics    uninflammable ;      Process    for    tendering    . 

C.  Dubois.     Fr.  Pat.  385,510,  Dec.  23,  1907. 

Thbee  parts  of  boric  acid  are  added  to  a  boiling  solution 
containing  a  quantity  of  sodium  tungstate  equivalent 
to  4  parts  of  tungstic  acid.  A  double  salt  of  boric  and 
tungatic  acids  is  then  obtained  by  crystallisation  from 
the  resulting  solution.  A  7A  per  cent,  aqueous  solution  i 
of  this  substance  is  prepared,  and  the  fabric  to  be  treated 
is  immersed  in  it  for  a  few  minutes  and  then  dried. 

—P.  F.  C. 

Finishing  yarns  and  fabrics  ;    Process  for .     A.  Verge. 

Fr.  Pat.  385,364,  Mar.  11,  1907. 

A  solution  of  a  sodium  or  potassium  soap  is  added 
to  an  ordinary  finishing  bath,  and  the  "  glucosate  of  one 
of  the  alkaline-earth  metals  "  is  added  to  the  mixture. 
The  yarn  or  fabric  is  then  impregnated  with  the  solution, 
and  is  afterwards  dried.  During  the  drying  process, 
an  insoluble  soap  is  produced  upon  the  fibre  by  the  action 
of  the  sodium  or  potassium  soap  on  the  glucosate,  and 
this  precipitate  permanently  fixes  the  finishing  preparation  . 
upon  the  material. — P.  F.  C. 

Fabrics  ;    Drying  of by  aspiration.     J.  Wiilfung  und  I 

Sohn.     Fr.  Pat.  385,860,  Dec.  31,  1907. 

Fob  drying  fabrics  after  dyeing  operations,  etc.,  vacuum  ■ 
drying  machines  are  arranged  to  travel  on  rails  alongside  - 
the  vats,  and  are  connected  with  reservoirs  for  the  liquor 
by  flexible  piping. — J.  W.  H. 

Stearine-pitch  as  waterproofing  and  insulating  material. . 
Fr.  Pat.  385,805.     See  III. 


VII.— ACIDS,    ALKALIS,    AND    SALTS, 
AND  NON-METALLIC  ELEMENTS. 

Iodic  and  bromic  acids  ;   Phenomena  of  oxidation  produced 

by  .     H.    Baubigny.     Compt.    rend.,    1908,    146, 

1097—1100. 

It  is  a  commonplace  of  the  text-books  that  silver  bromide 
in  ammoniacal  solution  is  converted  by  iodic  acid  into 
silver  iodide,  ammonium  bromate  being  at  the  same 
time  formed.  The  author  shows  that  in  this  experiment, 
the  iodic  acid  reacts  on  the  ammonia,  forming  ammonium 
iodide,  water,  and  free  nitrogen,  and  that  the  silver 
iodide  is  produced  by  reaction  between  the  ammonium 
iodide  and  silver  bromide.  No  bromic  acid  is  formed 
during  the  reaction,  nor  is  any  chloric  acid,  if  silver 
chloride  be  substituted  for  the  bromide. — J.  T.  D. 

Ammonium  chromate,  bichromate,  and  trichromate  ;    Slow 

decomposition  of by  heat.     W.  C.  Ball.     Chem.  Soc. 

Proc,  1908,  24,  136—137. 

When  ammonium  dichromate  is  heated  at  temperatures 
between  185°  and  205°  C,  it  gradually  becomes  dark 
brown  and  finally  black,  and  nitrogen,  water,  and  ammonia 
are  evolved.  After  heating  for  several  days,  the  remaining 
black  substance  has  the  approximate  percentage  composi- 
tion :  chromic  oxide,  83-89  ;  active  oxygen,  9-00  ;  and 
water,  6-93.  This  corresponds  fairly  well  with  the  formula, 
3Cr02,H20,  but  the  composition  is  not  quite  constant. 
If  the  heating  be  interrupted  at  an  intermediate  stage,  it 
is  found  that  part  of  the  bichromate  has  decomposed 
with  production  of  a  black,  insoluble  substance,  nearly  half " 
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the  nitrogen  of  the  decomposed  bichromate  being 
contained  in  it.  This  black  substance  also  varies  in 
composition,      but      approximates      to      the     formula, 

.2Ci  03,Cr203,2NH3,H.,0. 

The  slow  decomposition  of  ammonium  bichromate  is 
therefore  partly  a  dehydration  to  this  insoluble  compound 

■  containing  ammonia,  and  partly  a  combustion  of  the 
hydrogen  of  the  ammonium  to  form  water,  with  pro- 
duction of  nitrogen.  The  author  has  studied  quantita- 
tively the  decomposition  of  ammonium  chromate  and  of 
ammonium  tri  chromate  under  similar  conditions  ;  the 
substances  decompose  in  a  similar  manner. 

Phosphorus  ;   Action  of  ammonia  on  the  different  modifica- 
tions of .     A.  Stock.     Ber.,  1908,  41,  1593—1607. 

The  phosphorus  was  heated  in  sealed  tubes  with  liquid 
ammonia  ;  after  some  time  the  tubes  were  allowed  to 
cool,  and  the  black  deposit  which  had  formed  was  shaken 
and  rubbed  off  the  walls  with  the.  aid  of  steel  bicycle 
balls  which  had  been  placed  in  the  tube  before  sealing 
(and  which  remained  unacted  upon),  and  heating  was 
renewed.  The  black  powder  so  obtained,  after  drying 
in  vacuo  and  washing  with  carbon  bisulphide,  had  a 
specific  gravity  of  1-99 — 2-03,  and  contained  94-4 — 
96-6  per  cent,  of  phosphorus  and  about  4  per  cent,  of 
-nitrogen.  No  sensible  quantity  of  other  products  was 
found  in  the  ammonia.  On  heating  the  black  substance 
in  vacuo  above  300°  O,  a  small  quantity  of  ammonia  was 
evolved,  a  small  amount  of  phosphorus  nitride  was  left 
behind,  and  a  red  substance  sublimed,  which  was  found 
to  be  red  phosphorus.  This  red  phosphorus  was  compared 
with  Hittorf's  and  with  ordinary  red  phosphorus. 
The  author  concludes  that  all  are  identical. — J.  T.  D. 


Heavy     chemical      industries.       Times     Comm. 
June  12,  1908.     [T.R.] 


Suppl., 


The  reports  of  the  various  companies  engaged  in  the 
manufacture  of  caustic  or  carbonated  alkali  and  bleaching 
-powder  in  the  United  Kingdom  for  the  year  1907  show 
that  the  year  was  one  of  trade  activity,  and  that  the 
surpluses  available  for  distribution  to  the  shareholders 
were  nearly  equal  to,  and  in  one  case  larger  than,  those 
of  the  previous  year.  The  market  prices  remained 
steady  throughout  the  year,  and  the  average  for  the 
twelve  months  was  £4  10s.  per  ton  for  58  per  cent,  soda 
ash  and  £4  9s.  2d.  for  35  per  cent,  bleaching  powder. 
The  following  table  gives  the  corresponding  averages  for 
the  past  eight  years : — 


Bleaching  powder, 
35  per  cent. 

Soda  ash, 
58  per  cent. 

1900   

£Zs. 
6  17 
6  17 
6     5 
4     0 
4      1 
4  10 
4  10 
4     9 

d. 
6 
6 
0 
0 
6 
0 
0 
2 

£    8.    d. 
4  12     6 

1901            

4  17     6 

1902 

4  10     0 

4  10     0 

4  10     0 

1905 

4  10     0 

4  10     0 

4  10     0 

The  export  trade  in  heavy  chemicals  in  1907  increased 
by  a  small  amount  as  compared  with  1906  ;  but  the  follow- 
ing figures  show  that  the  trade  is  not  expanding  satis- 
factorily, and  that  the  figures  for  the  record  trade  year, 
1907,  are  far  below  those  of  the  early  nineties: — 

Exports  of  alkali  and  bleaching  powder. 


Average  lor  years. 

Alkali, 
58  per  cent. 

Bleaching  powder, 
35  per  cent. 

1891     1894 

Tom. 

299,100 
248,100 
194,120 
239,000 
264,800 

Tons. 
70,300 

1895     1898 

68,100 

1899 — 1902 

56,214 

1903     1900 

47,750 

1904—1907 

47,449 

The  United  Alkali  Company  of  Liverpool,  controlling 
the  majority  of  the  works  using  the  old  Le  Blanc  process 
of  manufacture,  earned  a  net  profit  of  £345,162  for  the 
12  months  ending  December  31,  1907,  as  compared  with 
£393,293  for  1906.  Adding  £50,246  brought  forward 
from  the  previous  account,  a  total  of  £395,408  was  available 
for  distribution.  The  recently  acquired  copper  mines 
and  railways  in  Spain  were  stated  to  be  yielding  satis- 
factory results,  170,000  tons  of  ore  having  been  shipped 
to  this  country  in  1907. 

The  larger  profits  secured  by  the  Castner-Kellner 
Alkali  Company  were  due,  not  to  any  notable  increase  in 
prices,  but  to  reduced  manufacturing  costs,  and  to  the 
success  of  their  new  works  at  Wallsend-on-Tyne.  The 
reduced  manufacturing  costs  were  in  part  due  to  the 
substitution  of  gas-producers  and  gas-engines  for 
steam-boilers  and  steam  engines  at  Weston  Point. 
At  Weston  Point  caustic  soda  and  bleaching  powder 
is  made,  and  at  Wallsend  on-Tyne  sodium  is  made  by  the 
electrolytic  decomposition  of  fused  sodium  hydrate.  The 
report  for  the  year  ending  September  30,  1907,  shows  a 
gross  profit  of  £116,754  and  a  net  profit  of  £107,057,  this 
being  the  largest  yet  recorded  in  the  history  of  the  com- 
pany. 

The  financial  year  of  Brunner,  Mond  and  Co.  closes 
on  March  31.  For  the  year  ending  March  31,  1908,  a 
net  profit  of  £719,000  was  reported.  The  chairman  of 
the  company  stated  that  the  profits  of  1907  must  be 
looked  upon  as  exceptional,  and  that  it  was  hardly  likely 
the  dividend  could  be  maintained  at  12  per  cent,  for  any 
long  period  of  time. 

The  Electrolytic  Alkali  Company  own  works  at  Middle- 
wich,  where  the  Hargreaves-Bird  diaphragm  process 
for  the  manufacture  of  alkali  and  bleaching  powder  by 
aid  of  electricity  is  worked.  The  financial  year  ofj  the 
company  ends  on  August  31,  so  that  the  last  report  only 
covers  eight  months  of  1907.  The  net  profits  for  the 
12  months,  after  allowing  for  depreciation  and  mortgage 
debenture  interest  and  others  standing  charges,  amounted 
to  £8,212,  and  adding  the  amount  brought  forward,  a 
total  of  £10,339  was  available  for  distribution. 

The  activity  of  the  heavy  chemical  industries  is,  to  a 
large  extent,  determined  by  the  internal  trade  activity 
of  the  country.  The  British  export  trade  in  alkali  and 
bleaching  powder  is  small,  and  is  shrinking  in  amount. 
The  totals  for  the  past  year  have  been  285,620  tons  of 
alkali  and  53,864  tons  of  bleaching  powder.  In  1891, 
the  year  when  the  United  Alkali  Company  was  formed, 
the  export  trade  of  these  two  commodities  amounted  in 
the  aggregate  to  nearly  400,000  tons,  and  under  normal 
conditions  of  trade  this  total  ought  to  have  grown  pro  rata 
with  the  growth  of  populations  abroad,  and  to  have  now 
been  about  500,000  tons  per  annum. 

It  is  then  upon  the  home  trade  that  the  companies 
manufacturing  the  heavy  chemicals  are  most  dependent 
for  their  prosperity,  and  the  prospects  for  1908  are  not 
good.  The  manufactories  and  industries  utilising  the 
heavy  chemicals  are  all  suffering  from  the  slackness  in 
trade  which  is  now  general,  and  this  is  causing  a  reduction 
in  the  demand  for  caustic  or  carbonated  alkali  and  for 
bleaching  powder.  The  new  Patent  Law,  with  its  clauses 
relating  to  the  oompulsory  working  of  foreign  patents  in 
this  country,  may  lead  to  a  small  demand  for  the  heavy 
chemicals  in  connection  with  the  new  colour  works  now 
being  erected  in  Cheshire  ami  elsewhere,  but  the  demand 
is  unlikely  to  prove  luge.  The  prospects  for  the  current 
year  for  the  companies  which  manufacture  only  alkalis 
and  bleaching  powder  are  therefore  unpromising,  and  it  is. 
unlikely  thai  the  profits  of  the  last  two  years  (1906  and 
1907)  will  be  attained.  But  the  by-products  of  the 
heavy  chemical  industries  are  of  increasing  importance 
from  the  profit- making  point  of  view,  and  possibly  one 
if  not  more  of  the  companies  may  be  able  to  increaso  its 
sales  and  profits  in  this  direction. 


Production   of  bauxite   in   the    United  State*.     U.S.   Geol. 
Survey      Kept,    for    1907.     [T.R.] 

Tmk    following    table    gives    the    production    ami    value    of 
bauxite  from    1900  to    1907,   inclusive: — 
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YeAT. 


Long  tons. 


Value. 


1900 

1901 

1902 

1903 

23,184 
IS. 905 
27,389 

48,087 
47,661 
48,129 
76,332 
97,776 

$. 

89,676 

79,966 

120,314 

171,306 

1904 

235,784 

1905 

240,292 

1906 

368,311 

480,330 

Of  the  total  output  of  the  past  three  years  Arkansas 
has  contributed  nearly  two-thirds,  while  Georgia  and 
Alabama  combined  have  produced  somewhat  less  than 
one-third,  the  small  remainder  being  credited  to  Tennessee, 
which,  however,  promises  to  be  a  large  producer  in  the 
near  future. 

The  following  table  includes  the  annual  production, 
imports  and  consumption,  respectively  : — 


Year. 

Production. 

Imports. 

Consumption. 

1903 

1904 

1905 

1906 

1907 

Long  tons. 
48,087 
47,661 
48,129 
75,332 
97,776 

Long  tons. 
14,889 
15,374 
11,726 
17,809 
25,066 

Long  tons. 
62,976 
63,035 
59,855 
93,141 
122,842 

The  following  table  shows  the  world's  production  of 
bauxite  in  1905  and  1906:— 


1905. 


1906. 


Country. 


Long  tons. 


Value. 
$. 


Long  tons.       Value. 
$. 


United  States  ..    1      48,129 

France j    101,378 

United  Kingdom    |        7,300 

240,292 

205,738 

8,880 

75,332 

115,926 

6,654 

368,311 

229,952 

13,274 

Totals                   156,807 

454,810 

197,912 

611,537 

■  The  production  of  metallic  aluminium  is  the  most 
important  use  of  bauxite.  Most  of  the  output  of  the 
State  of  Arkansas  has  been  devoted  to  this  purpose,  and 
the  production  from  this  State  has  shown  remarkable 
growth  during  the  past  few  years. 

Most  of  the  Georgia-Alabama  product  is  used  in  the 
manufacture  of  aluminium  salts,  owing  to  its  relative 
freedom  from  oxide  of  iron.  It  is  also  used  in  the  manu- 
facture of  artificial  abrasives  (alundum). 

The  manufacture  of  bauxite  brick  is  of  recent  date. 
The  bricks  are  of  chief  value  in  resisting  the  corrosive 
action  of  molten  metal  at  high  temperatures,  and  hence 
are  applied  in  basic  open -hearth  steel  furnaces,  in  furnaces 
for  refining  lead,  in  copper  reverberatory  furnaces,  and  in 
the  linings  of  rotary  Portland-cement  kilns. 

The  most  recent  applications  of  bauxite  brick  are  in  the 
lining  of  lead-refining  and  copper  reverberatory  furnaces. 
During  the  process  of  lead  refining  the  scum  which  rises 
to  the  surface  is  composed  for  the  most  part  of  basic 
oxides  which  attack  the  silica  in  ordinary  fire-brick 
linings.  The  use  of  bauxite  brick  has  reduced  this  tendency 
with  consequent  increased  life  to  the  furnace  lining. 
Bauxite  bricks  last  five  to  six  times  as  long  as  ordinary 
siliceous  fire  brick. 

Aluminiwn  salts  ;    Production  of  in   United  States. 

U.S.  Geol.  Survey— Rept.  for  1907.     [T.R.] 

In  1907  the  production  of  alum  amounted  to  10,404 
short  tons,  valued  at  §361,900,  or  $34.78  per  ton ; 
aluminium  sulphate,  106,821  short  tons,  valued  at 
$2,008,046  or  818.80  per  ton.  In  1906  the  production  of 
alum  was  15,613  short  tons,  valued  at  $450,125,  or  828.83 
per  ton,  and  of  aluminium  sulphate  89,246  short  tons, 
valued  at  $1,613,050,  or  $18.07  per  ton. 


The  imports  of  aluminium  sulphate  in  1907,  which 
included  alumina,  aluminium  hydrate,  alum,  alum  cake, 
aluminium  sulphate,  aluminous  cake,  and  alum  in  crystals 
or  ground  amounted  to  1,562  short  tons,  valued  at  $35,191. 
In  1906,  the  imports  amounted  to  1,183  short  tons, 
valued  at  $23,193. 

An  occurrence  of  scientific  interest  is  the  association  of 
alunite  (K20.3A1203.4S03.6H20)  and  gold  in  the  Goldfield 
district  of  Nevada.  The  composition  of  the  ores  and  the 
changes  exhibited  in  the  country  rock  point  to  hot 
ascending  solutions  as  the  agent  which  has  produced  the 
alunite.  On  some  of  the  ore  dumps  the  soluble  sulphate 
is  present  in  sufficient  quantity  to  suggest  its  removal  by 
leaching. 

Recent  experiments  by  Gawalowski  have  proved  the 
possibility  of  making  a  carbonate  of  aluminium.  Under  a 
pressure  of  eight  atmospheres  there  is  formed  a  poly- 
carbonate which  is  completely  soluble.  Such  pressure 
is  found  at  moderate  depths  in  the  earth's  crust,  and  this 
fact,  together  with  the  well-known  power  of  carbon 
dioxide  to  act  on  the  silicates  and  to  convert  them  into 
carbonates,  may  have  a  possible  bearing  on  the  character 
of  the  hot  spring  deposition  of  bauxite  in  the  Georgia- 
Alabama-Tennessee  field. 

Patents. 

Oxides  of  nitrogen  ;  Process  and  apparatus  for  the  recovery 

of ,  when  mixed  with  air,  by  means  of  water.     A.  A. 

Naville,  P.  A.  Guye,  and  C.  E.  Guye.  Fr.  Pat.  385,569, 
Mar.  20,  1907. 

The  conversion  of  nitric  oxide  into  nitric  acid  is  effected 
better  by  alternate,  than  by  simultaneous  treatment  with 
oxygen  and  water  ;  for  nitrogen  peroxide  reacts  with 
water  according  to  the  equation,  3N204-f  2H20  = 
4HN03+2NO,  whereas  the  oxidation  of  nitric  oxide,  in 
the  presence  of  water,  takes  place  in  accordance  with  the 
equation,  3NO+0-75O2+0-5H2O=HNO3+2NO.  The 
gases  are,  therefore,  repeatedly  subjected  to  three  succes- 
sive processes :  (1),  absorption  of  two -thirds  of  the 
combined  nitrogen  by  water,  in  ariy  known  manner,  in 
accordance  with  the  first  equation  ;  (2),  desiccation  of  the 
residual  gas  by  treatment  with  anhydrous  calcium  nitrate 
or  other  drying  agent,  or  by  refrigeration  ;  (3),  oxidation 
of  nitric  oxide  to  nitrogen  peroxide  by  spontaneous 
reaction  with  the  excess  of  oxygen,  or  by  increase  of  tem- 
perature or  pressure,  or  by  use  of  a  catalyst.  Oxides  of 
nitrogen  present  in  air  to  the  extent  of  only  1  per  cent, 
may  be  almost  completely  recovered  by  five  repetitions 
of  such  treatment,  but  in  each  succeeding  stage  the 
reactions  are  slower,  and  the  gases  should,  therefore,  be 
retained  in  the  apparatus  for  a  longer  period.  In  any 
part  of  the  apparatus  the  pressure  may,  if  desired,  be 
maintained  above  that  of  the  atmosphere. — F.  Sodn. 

Oxides  of  nitrogen  ;  Recovery  of ,  when  mixed  with  air 

or  inert  gases,  in  the  form  of  concentrated  nitric  acid. 
A.  A.  Naville,  P.  A.  Guye,  and  C.  E.  Guye.  Fr.  Pat. 
385,605,  Mar.  22,  1907. 

Nitrogen  peroxide  reacts  with  sulphuric  acid  according 
to  the  equation:  N204+H2S04=HSO,N+HNO?,  but 
nitrogen  trioxide  is  absorbed  without  the  formation  of 
nitric  acid.  When  recovering  oxides  of  nitrogen  as  nitric 
acid,  therefore,  as  soon  as  the  higher  oxides  of  nitrogen 
have  been  absorbed,  the  residual  gases,  containing  nitric 
oxide,  should  be  removed  to  an  oxidising  chamber,  in 
order  to  convert  this  oxide,  as  completely  as  possible, 
into  the  peroxide,  which  is  then  made  to  react  with 
sulphuric  acid  again.  It  is  proposed  to  employ  a  series 
of  towers  and  chambers,  so  that  short  periods  of  absorp- 
tion alternate  with  periods  of  oxidation,  the  acid  being 
pumped  from  the  bottom  of  one  tower  to  the  top  of  the 
next,  and  finally  passing  through  a  heater,  in  which  the 
free  nitric  acid  is  distilled  off,  any  oxides  of  nitrogen 
produced,  being  returned  into  the  system.  The  humidity 
of  the  gas  is  so  regulated,  by  preliminary  addition  of 
water  or  by  desiccation,  that  the  moisture  just  corresponds 
to  the  amount  of  nitrogen  recoverable  as  nitric  acid, 
i.e.,  1  grm.-mol.  of  water  for  every  2  grm.-atoms  of  com- 
bined nitrogen.     In  this  way,  after  distilling  off  the  nitric 
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acid,  the  residual  acid  is  again  ready  for  use  as  an 
absorbent.  Oxidation  is  effected,  either  by  raising  the 
temperature  (not  above  200°  C),  or  by  use  of  a  catalyst, 
or  by  compression,  and  an  increased  pressure  is  preferably 
maintained  in  the  whole  system.  In  practice,  a  series, 
comprising  three  absorbers  and  three  oxidisers,  is  found 
sufficient  to  almost  completely  remove  oxides  of  nitrogen 
from  air  containing  them  in  small  quantities. — F.  Sodn. 

Cyanide  briquettes  ;    Manufacture  of  hard .     J.    Y. 

Johnson,  London.  From  Chem.  Fabr.  Schlempe, 
G.m.b.H.,  Frankfort  on  Maine,  Germany.  Eng.  Pat. 
18,096,  Aug.  9,  1907. 

Crystals  of  potassium  cyanide  and  sodium  cyanide  are 
formed  into  briquettes  by  pressure.  The  briquettes  are 
then  immediately  transferred  to  a  chamber  in  which  a 
high  degree  of  vacuum  is  maintained,  and  are  heated 
therein  for  several  hours  at  a  temperature  of  at  least 
70°  C— A.  G.  L. 

Chlorinated   compounds  of  lime  ;    Manufacture  of . 

H.  Schultze,  Griesheim,  Assignor  to  Chem.  Fabr. 
Griesheim-Elektron,  Frankfort  on  Maine,  Germany. 
U.S.  Pat.  888,122,  May  19,  1908. 

See  Fr.  Pat.  370,863  of  1906  ;  this  J.,  1907,  256.— T.  F.  B. 

Tin    compounds    [halides] ;     Preparation   of    pure    . 

E.  A.  Sperry,  Brooklyn,  N.Y.  U.S.  Pat.  887,538, 
May  12,  1908. 

Tin- bearing  material  is  treated  with  a  halogen,  at  a 
temperature  below  the  boiling  point  of  anhydrous  stannic 
chloride,  and  the  liquid  so  produced  is  separated  by  dis- 
tillation. The  practically  pure  anhydrous  compound 
may  then  be  diluted  ;  for  example,  with  water. — F.  Sodn. 

Zinc  chloride  ;    Preparation  of  .     G.    Carrara.     Fr. 

Pat.  385,448,  Dec.  16,  1907.  Under  Int.  Conv.,  Dec.  20, 
1906. 

Chlorine  is  made  tp  react  with  an  intimate  mixture  of 
an  oxidised  zinc-bearing  material  (such  as  calamine)  and 
sawdust  or  other  substance  containing  cellulose,  hydro- 
chloric acid  being  thus  generated  and  reacting  in  situ 
to  form  zinc  chloride.  The  process  is  carried  out  in  an 
apparatus  consistingtof  twin  tubular  retorts,  of  earthenware 
or  cast  iron,  each  of  which  may  be  heated  alone.  They  are 
connected  to  be  used  in  alternate  succession,  and  are  so 
inclined  as,  together,  to  form  a  St.  Andrew's  X.  Chlorine 
passes  in  at  the  base  of  one  retort,  the  contents  of  which 
have  been  heated  to  about  120°  C,  and  this  causes  a  rise 
of  temperature  to  about  240°  C.  The  products  of  com- 
bustion pass  from  the  upper  end  of  the  retort  to  a  receptacle, 
where  the  tar  is  deposited,  and  thence  in  at  the  base  of 
the  second  retort,  where  the  excess  of  chlorine  is  fixed. 
From  this  retort,  in  like  manner,  the  gases  pass  through 
a  receptacle  for  tar,  and  then,  by  opening  an  appropriate 
valve,  are  led  to  a  coil  and  receiver,  cooled  by  water, 
instead  of  completing  the  circuit  back  to  the  first  retort. 
When  the  contents  of  one  retort  are  fully  chlorinated,  it 
is  recharged,  and  the  chlorine  riow  made  to  pass  into  the 
other  retort  first.  Rather  less  than  the  calculated  quantity 
of  chlorine  is  employed,  and,  towards  the  end  of  the 
reaction,  the  temperature  of  the  retort  concerned  is  raised 
to  300°  C.  The  mass  obtained  is  lixiviated  with  water, 
and  the  iron  and  manganese  are  oxidised  by  chlorine 
and  calcium  hypochlorite,  after  which  the  iron  is  pre- 
cipitated by  zinc  oxide,  the  other  metals  being  separated 
by  agitation  with  metallic  zinc.  The  liquid  is  then 
evaporated  to  obtain  pure  zinc  chloride,  or  electrolysed, 
so  as  to  recover  the  chlorine.  The  advantages  claimed 
are:  (1),  a  separate  preparation  of  hydrochloric  acid  is 
avoided;  (2),  the  exothermic  character  of  the  reaction 
ensures  a  great  saving  in  the  energy  to  bo  supplied; 
(3),  the  loss  of  chlorine  is  very  small — loss  than  3  per  cent. ; 
(4),  useful   by-products  are  obtained. — F.  Sodn. 

Oxidising    agent    {containing    manganese]  ;     Preparation 

of  an .     P.  Wack.    Fr.  Pat.  385,47 1 ,  Dec.  21 ,  1907. 

To  a  cold  saturated  solution,  containing  1  molecular  pro- 
portion of  manganous  sulphate,  is  added  sulphuric  acid, 


so  that  the  concentration  of  the  latter  reaches  50 — 60  per 
cent.  Part  of  the  manganese  salt  is  thus  precipitated,  and 
the  whole  is  then  agitated  with  1  molecular  proportion 
of  manganese  dioxide,  until  the  solution  becomes  warm. 
On  cooling,  or  by  the  addition  of  more  concentrated  sul- 
phuric acid,  reddish-brown  lustrous  crystals  of  a  double 
salt,  of  manganous  sulphate  and  a  sulphate  corresponding 
to  manganese  dioxide,  separate.  This  substance  is  stable 
in  dry  air  and  dissolves  in  organic  acids,  such  as  acetic 
acid.  It  is  therefore  suitable  for  use  in  the  oxidation  of 
organic  bodies,  and  is,  moreover,  in  a  convenient  form  for 
transit. — F.  Sodn. 

Alumina    and    sodium    carbonate  ;     Preparation  of . 

J.  Verdier.     Fr.  Pat.  385,479,  Dec.  21,  1907. 

The  aluminate  of  an  alkaline-earth  metal,  preferably 
calcium,  is  first  obtained  by  fusing,  in  an  electric  furnace, 
a  mixture  of  bauxite,  alkaline-earth,  and  carbon,  the  last 
in  quantity  sufficient  to  reduce  the  iron  oxide  and  silica 
present.  Instead  of  the  oxide,  any  salt  of  the  alkaline- 
earth  metal  with  a  volatile  acid  may  be  used,  and  iron  oxide 
or  silica  may  also  be  added,  so  that  a  marketable  ferro- 
silicon  is  obtained  as  a  by-product.  A  suitable  charge,  for 
instance,  consists  of  100  kilos,  of  red  bauxite,  containing 
60  per  cent,  of  alumina,  50  kilos,  of  lime,  10  kilos,  of  quartz, 
and  15  kilos,  of  anthracite.  The  insoluble  calcium  alumin- 
ate formed  is  decomposed  by  boiling,  for  some  time,  with 
a  solution  of  sodium  sulphate,  and  then  the  sodium  alumin- 
ate is  decomposed  in  solution  by  carbon  dioxide,  in  the 
usual  way.  The  process  gives  very  pure  alumina  and  a 
solution  of  sodium  carbonate,  which  may  further  be 
causticised,  if  desired. — F.  Sodn. 

Hydrogen    peroxide ;     Method    of    making stable    in 

admixture    with    other    substances.     M.     A.     Queisser, 
Hamburg,  Germany.     Eng.  Pat.  20,906,  Sept.  20,  1907. 

See  Fr.  Pat.  381,924  of  1907  ;  this  J.,  1908,  226.— T.  F.  B. 

Aluminium  nitrides ;  Method  of  producing .    O.  Serpek, 

Madulein,    Switzerland.     U.S.    Pat.    888,044,   May   19, 
1908. 

See  Fr.  Pat.  367,124  of  1906  ;  this  J.,  1906.  1096—  T.F.B. 
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Enamel-glazes  [for  iron]  ;  Advances  in  the  preparation 
of .     P.  Eyer.     Chem.-Zeit.,  1908,  32,  516—517. 

In  modern  practice  the  first  glaze  for  the  enamelling  of 
sheet  iron  goods  may  consist  of  :  quartz  17  parts,  felspar  30, 
borax  46,  sodium  carbonate  2,  sodium  silicofluoride  3, 
potassium  nitrate  2,  cobalt  oxide  0*18,  nickel  oxide  0-42, 
and  copper  oxide  0-03  part,  the  constituents  being  melted 
together  and  then  ground  with  7  per  cent,  of  clay.  This 
glaze  has  the  advantage  over  the  old-fashioned  glazes,  that 
it  is  not  readily  chipped  off.  In  order  to  render  the  second 
or  white  glaze  opaque,  cryolite  now  partly  replaces  the 
more  expensive  tin  oxide  :  bone-ash  is  not  suitable.  This 
glaze  may  be  made  from  :  quartz  10-5  parts,  felspar  37-5, 
borax  18,  cryolite  12,  and  potassium  nitrate  0-7  part, 
melted  together  and  then  ground  with  8  per  cent,  of  tin 
oxide  and  7  per  cent,  of  clay  ;  sodium  silicofluoride  and 
artificial  cryolite  may  be  used,  instead  of  the  natural 
cryolite.  For  enamelling  cast  iron,  a  first  glaze,  similar  to 
that  for  wrought  iron,  may  be  used,  if  the  percentage  of 
carbon  is  low  ;  Imt  little  advance  has  been  made  in  this 
direction.  The  white  glaze  may  be  made  by  melting 
together:  quartz  13-04  parts,  felspar  26-08,  boric  acid  / 
14-40,  borax  I!,  sodium  carbonate  4-7,  potassium  nitrate 
4-34,  red  lead  17*40,  calcspar2,  magnesia  2,  cryolite  11-04, 
and  fluorspar  o-'J  part,  and  then  grinding  the  melt  with 
7  percent,  of  tin  oxide  and  7  per  cent,  of  clay. — F.  Sodn. 

Patents, 

Class  furnaces.  ('.  Menzel,  Lommatzsch,  Saxony.  Eng. 
Bat,  14.417,  June  22,  L907.  Under  Int.  Conv.,  July 
25,  UN  Hi. 

SKEFr.  Pat.  37N,77f.of  1907  ;  this  J.,  1907,  1199.— T.  F.  B. 
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Glass-fvrnace.     C.   Moche.      Fr.    Pat.    385,712,   Sept.    6, 
1907. 

The  furnace  is  provided  with  a  number  of  separate  burners. 
Each  burner  is  fed  by  means  of  one  gap  supply  and  two  air 
supplies,  each  independently  controlled  by  dampers.  The 
air  flues  are  so  placed  that  the  gas  is  mixed  with  air  from 
one  flue,  before  it  meets  the  air  from  the  other,  which 
causes  combustion.  Thorough  mixing  of  gas  and  air  is 
ensured  by  making  the  mixture  traverse  zig-zag  passages. 
Both  air  and  gas  are  preheated,  before  mixing,  by  means 
of  the  hot  products  of  combustion. — A.  G.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Clays  ;  Status  of  carbon,  iron,  and  sulphur  in during 

the  various  stages  of  burning.  E.  Orton,  jun.,  and  H.  H. 
Staley.  Third  Report  of  Committee  on  Technical 
Investigation,  National  Brick  Manufacturers'  Assoc., 
U.S.A. 

Black-coring. — Carbon  in  clay  tends  to  burn  out.  Owing 
to  the  presence  of  water  in  the  clay,  or  of  reducing  gases  in 
the  kiln,  the  materia]  often  reaches  a  full  red  heat  without 
being  completely  freed  from  carbon.  When  this  is  the 
ease,  the  residual  carbonaceous  matter  undergoes  destruc- 
tive distillation,  with  the  evolution  of  volatile  gases  which 
ignite,  thus  raising  the  temperature  of  the  kiln.  After 
expulsion  of  volatile  matter,  the  residual  carbon  is  deeply 
ingrained  in  the  structure  of  the  clay,  in  the  form  of  coke 
or~charcoal,  which  can  only  be  removed  by  oxidation. 
The  successful  oxidation  by  means  of  air  must  take  place 
slowly  and  below  900°  C.  Oxidation  is  also  brought 
about  by  contact  with  reducible  materials  such  as  ferric 
oxide,  manganese  sesquioxide,  sulphuric  or  nitric  anhy- 
dride, etc.,  at  a  temperature  of  approximately  1000°  C. 
Carbon  is  a  possible  but  rare  actual  cause  of  black-coring. 
Iron. — Iron  in  clays  is  easily  oxidised  to  ferric  oxide 
in  the  absence  of  carbon  or  sulphur.  When  these  are 
present,  the  iron  does  not  oxidise  until  the  greater  part 
of  these  two  substances  have  first  been  oxidised,  any 
ferric  oxide  present  acting,  in  fact,  as  oxidiser  of  carbon 
and  sulphur,  with  the  formation  of  magnetic  or  ferrous 
oxide,  and  even  of  metallic  iron.  Once  reduced,  iron  is 
not  readily  oxidised  again,  but  tends  to  combine  with  silica 
as  vitrification  proceeds,  giving  rise  to  black  or  dark 
coloration  of  the  clay.  The  black  cores  of  improperly 
fired  clay  wares  are  usually  due  to  this  cause.  Sulphur. — 
Sulphur,  in  whatever  form,  is  partly  expelled  by  the  mere 
rise  of  temperature  in  burning,  but  it  cannot  be  wholly  or 
even  mainly  removed  by  heat  alone.  It  is,  however, 
oxidised  in  the  same  way  as  carbon,  but  only  after  the 
latter  has  been  removed.  At  high  temperatures  sulphur 
gives  rise  to  gases,  owing  to  oxidation,  or  double  decom- 
position between  silica  and  sulphates  or  sulphides,  and 
thus  causes  swelling  in  the  course  of  vitrification.  In 
general  it  may  be  stated  that : — (a)  Carbon  is  the  first 
cause  of  black-coring  by  preventing  the  oxidation  of  iron 
and  sulphur,  (b)  Iron  is  chiefly  responsible  for  the  black 
coloration,  owing  to  the  formation  of  ferrous  silicates. 
(c)  Sulphur  is  the  actual  cause  of  swelling. — O.  R. 

Patents. 

Wood  of  any  kind ;    Process  and  apparatus  for  impreg- 
nating,   colouring,    or   preserving   .      E.     Koepfer, 

Vienna.     Eng.  Pat.  11,514,  May  16,  1907. 

8eeFt.  Pat.  379,065  of  1907  ;  this  J.,  1907,  1200.— T.  F.  B. 

Fire     resisting     composition.     W.     Wilson,     Coatbridge, 
Lanark.     Eng.  Pat.  860,  Jan.  14,  1908. 

Sand,  of  the  same  composition  as  Belgian  silver  sartd, 
(7  to  8  parts),  calcined  lime  (1  to  1}  parts)  and  fireclay 
(i  part),  are  ground  together  in  a  moistened  condition. 

— B  N. 


Artificial    marble   and   artificial   sandstone;     Process    of 

manufacture  of .     C.  Eisentraut.    Fr.  Pats.  385,603 

and  385,604,  Mar.  22,  1907. 
(1).  One  to  four  parts  of  chalk,  lime,  powdered  glass, 
emery,  or  sand  are  mixed  with  one  part  of  calcined  mag- 
nesia, and  enough  magnesium  chloride  solution  of  25 — 30°  B. 
to  form  a  semi-liquid  mass,  which  is  placed  in  oiled  metal 
moulds  for  12 — 24  hours.  Non-metallic  colours  may 
be  added.  Or  else,  only  5 — 10  per  cent,  of  calcined 
magnesia  is  used,  and  the  mass  is  moulded  under  pressure. 
(2).  Building  sand  (3 — 8  parts)  is  mixed  with  dry  cement 
or  quicklime,  or  with  a  mixture  of  cement  and  lime 
(1  part),  and  enough  water  to  form  a  semi-liquid  mass, 
which  is  placed  in  wooden  moulds.  After  one  or  two 
days,  the  stone  is  removed,  dried,  and  immersed  for 
2 — 10  days  in  a  solution  of  potassium  silicate  of  6 — 15°  B. 

—A.  G.  L. 

Furnace ;      Continuous with    movable    hearth    for 

burning  ceramic  and  other  products.  R.  Morel  d'Arleux. 
Fr.  Pat.  385,741,  Mar.  27,  1907. 
The  movable  hearth  of  the  furnace  is  carried  by  a  metal 
caisson  which  floats  in  water  contained  in  a  chamber 
placed  below  the  furnace  itself.  By  altering  the  level 
of  the  water,  the  hearth  is  raised  or  lowered.  The  hearth 
can  also  be  moved  horizontally,  the  various  movements 
being  guided  by  rollers  fixed  to  the  caisson.  The  heat 
from  the  furnace  is  screened  from  the  water  by  metal 
bands  fastened  to  the  fixed  part  of  the  furnace,  which 
bands  dip  into  gutters  containing  sand  ;  these  gutters 
are  fastened  to  the  hearth  in  the  space  above  the  water, 
and  are  themselves  protected  from  radiated  heat. — A.  G.  L. 

Plaster  [of  Paris]  ;    Apparatus  for  burning by  means 

of  superheated  water.  Opitz  und  Kaiser.  Fr.  Pat. 
385,583,  Dec.  17,  1907. 
The  plaster  is  burnt  in  a  heater  containing  a  number  of 
spiral  tubes,  through  which  water  superheated  in  an 
adjacent  furnace  circulates.  The  base  of  the  heater  may 
be  heated  by  the  pipes  leading  from  the  spirals  to  the 
furnace,  or  else  by  hot  flue  gases  (at  a  temperature  of 
1 80°— 250°  C.)  from  the  furnace.— A.  G.  L. 

Silicon  or  boron  carbides  ;    Preparation  of  articles  of . 

Chem.-elekt.  Fabr.  Prometheus.  Ger.  Pat.  195,533, 
Aug.  19,  1906.     Addition  to  Ger.  Pat.  173,066. 

According  to  the  main  patent,  articles  formed  of  carbon 
were  embedded  in  finely-powdered  silicon-  or  boron 
carbide,  and  strongly  heated  until  the  vapours  of  silicon 
or  boron  evolved  from  the  carbides  penetrated,  partially 
or  completely,  the  carbon  articles.  In  the  additional 
patent  183,133,  the  carbon  articles  were  embedded  in  a 
mixture  of  sand  and  charcoal  or  boric  acid  and  charcoal. 
In  order  to  accelerate  the  reaction  in  this  case,  it  is  pro- 
posed, according  to  the  present  patent,  to  add  to  the 
carbon  of  which  the  articles  are  formed,  carborundum, 
quartz  sand,  other  substances  rich  in  silicon,  or  pure 
silicon. — A.  S. 

Magnesium  silicates  ;    Preparation  of from  magnesia 

and  silica  in  the  electric  furnace.  E.  von  Seemen. 
Ger.  Pat.  194,949,  May  4,  1907.  Addition  to  Ger.  Pat. 
189,320. 
Magnesium  silicates  containing  a  high  percentage  of 
magnesium  are  obtained  by  first  preparing  a  magnesium 
silicate  containing  up  to  70  per  cent,  of  magnesia,  by 
fusing  together  magnesia  and  silica  in  the  electric  furnace, 
as  in  Ger.  Pat.  189,320,  and  then  maintaining  this  silicate, 
in  a  fused  condition,  in  contact  with  a  bath  of  molten 
iron.  In  this  way,  some  of  the  silica  is  reduced,  and 
products  richer  in  magnesium  are  obtained.  The  bath 
of  molten  iron  is  continually  renewed  by  addition  of 
further  quantities  of  the  metal. — A.  S. 

Cement  kilns ;     Heating   by  producer  gas.     H.    L. 

Doherty,  Madison,  Wis.,  Assignor  to  Combustion 
Utilities  Co.,  New  York.  U.S.  Pat.  887,316,  May  12, 
1908. 

Producer  gas,  practically  free  from  hydrogen,  is  led 
through  a  passage,  the  walls  of  which  are  heated  externally 
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by  a  portion  of  the  gas,  and  is  finally  burnt,  with  the 
addition  of  air,  in  a  rotary  cement  kiln.  The  pre-heating 
is  great  enough  to  produce  a  flame  temperature  of  2600°  F. 

—J.  W.  H. 


X.— METALS   AND  METALLURGY. 

Silicon  and  'palladium  ;    Corn-pounds  of .     P.  Lebeau 

and  P.  Jolibois.     Compt.  rend.,  1908,  146,  1028—1031. 

Palladium  and  crystallised  silicon,  when  intimately 
mixed  and  heated  to  500° — 600°  C,  combine  with  incan- 
descence. A  study  of  the  freezing-point  curve  for  the 
system,  Si — Pd.points  to  the  existence  of  two  compounds, 
SiPd2  and  SiPd.  A  eutectio,  SiPd — Si,  solidifying  at 
825°  C,  has  also  been  recognised.  Microscopic  examina- 
tion confirms  these  results  and  shows  that  the  observed 
phenomenon  of  recalescence  consists  in  the  crystallisation 
of  a  supersaturated  solution.  The  compound,  SiPd,  has 
been  isolated. — F.  Sodn. 

Electrical  resistance  of  alloys  *    Results,  for  technology,  of 

the  present  state  of  knowledge  of  .     W.   Guertler. 

Metallurgie,  1908,  5,  292—296. 

The  author  divides  the  metals  possibly  available  as 
materials  for  electrical  conductors  or  resistances  into  two 
groups,  those  fusible  with  difficulty  (iron,  nickel,  copper, 
silver,  gold,  and  platinum)  and  those  readily  fusible 
(magnesium,  aluminium,  zinc,  tin,  lead,  antimony,  and 
bismuth).  A  review  of  the  properties  of  the  alloys  of 
these  metals  with  one  another  (and  also  with  carbon, 
silicon,  phosphorus,  etc.)  shows  that: — 1.  Search  for  a 
new  metallic  conductor,  of  conductivity  approaching 
that  of  copper  or  silver,  must  be  fruitless.  The  only 
possibility  is  that  a  conductor  might  be  discovered  which, 
with  the  least  possible  diminution  of  conductivity  should 
exhibit  the  greatest  improvement  in  mechanical  or 
chemical  properties.  2.  Alloys  for  resistances,  in  which 
the  temperature-coefficient  must  be  as  small  as  possible, 
can  only  be  found  amongst  those  consisting  chiefly  of 
metals  of  the  first  group.  The  field  for  investigation 
here,  however,  is  practically  unlimited. — J.  T.  D. 


Patents. 

Steel  ingots  ;    Treatment  of for  the  manufacture  of 

rails    and    for    other    purposes.     B.    Talbot,    Middles- 
borough.     Eng.  Pat.  12,929,  June  4,  1907. 

See  U.S.  Pat.  887,286  of  1908  ;   following.— T.  F.  B. 

Steel   ingots   and  the   like ';     Treating   .     B.    Talbot, 

Middles  borough,  England.     U.S.  Pat.  887,286,  May  12, 
1908. 

Steel  castings  are  hardened  on  their  surfaces  by  being 
brought,  while  their  interior  is  still  in  a  semi-fluid  con- 
dition, into  contact  with  hardening  agents,  such  as  carbon. 
The  internal  heat  of  the  casting  is  utilised  for  effecting 
the  absorption  of  the  carbon. — J.  W.  H. 

Tungsten  and  molybdenum,  etc.  <;   Process  of  alloying 

with  iron  and  steel.      P.  Kemery,  Pittsburg,  Pa.     U.S. 
Pat.  887,648,  May  12,   1908. 

The  iron  or  steel  is  melted  in  a  bath  arranged  in  a  suitable 
furnace,  and,  if  necessary,  refined.  The  temperature 
having  been  raised  slightly  above  that  nccessarv  for 
casting,  the  rare  metal,  in  powdered  loin;  and  consisting 
of  tungsten,  molybdenum,  or  vanadium,  is  introduced 
in  a  fusible  envelope  into  the  bath,  while  the  latter  is 
still  in  the  furnace.  The  metal  having  melted,  the  whole 
is  cast  in  the  usual  manner. — C.  A.  \\ . 

# 
Ore  roasting  and  wintering  processes.     A.  S.   Dlright  and 

R.    L    Lloyd,   New   York.     Eng.  Pat,    17,344,  Julv  29, 

L907.     Undejr  Int.  Conv.,  July  3d,  1906. 

See  U.S.  Pat.  882,518  of  1908  ;  this  J.,  1908,  409.— T.  F.  B. 


Ores  5  Method  of  preparing for  use  in  the  manufacture 

of  steel.     E.  B.  Clark,  Assignor  to  American  Sintering 
Co.,  Chicago.     U.S.  Pat.  887,379,  May  12,  1908. 

The  finely-divided  ore  is  allowed  to  pass  down  a  cylindrical 
kiln  which  is  slightly  inclined  to  the  horizontal,  and 
capable  of  rotation.  In  this  way  the  heat  reduces  the 
particles  to  a  semi-plastic  condition,  and  small  lumps 
are  obtained.  These  are  subsequently  compressed  into- 
larger  lumps  or  blocks. — C.  A.  W. 

Furnace ';     Metallurgical    .     W.    S.    Dempsey,    New 

York.     U.S.   Pat.   887,777,   May   19,   1908. 

The  melting  chamber  is  provided  with  a  series  of  tuyeres, 
each  of  which  has  an  air  valve  and  a  slagging  spout. 
Each  spout  is  partly  closed  by  a  plug,  which  can  be 
destroyed  by  heat. — A.  G.  L. 

Smelting  ore;   Art  of .     A.  Steinbart,  Pittsburg,  Pa.„ 

Assignor   to   G.    L.    Collard,   Clairton,   Pa.     U.S.    Pat. 
887,974,  May  19,  1908. 

Axr  is  compressed,  and  cooled  by  the  action  of  a  cooling 
medium  having  a  normal  temperature  above  32°  F.  In 
this  way  the  moisture  content  of  the  air  is  reduced  before 
the  air  is  forced  into  the  furnace. — A.  G.  L. 

Furnace  ,;  Assay .      U.S.  Pat.   887,057.      See  XXIIL 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4. )— ELECTRO-CHEMISTRY. 

Iron    nickel-peroxide    accumulator ;      Behaviour    of    the 

electrolyte  in  the .     F.  Foerster.     Z.  Elektrochem.,. 

1908,  14,  285—292. 

The  equation  representing  the  reactions  during  charge 
and  discharge  of  this  accumulator  is 

Fe  +  Ni203, 1.2H20  +  1.8H2O^Fe(OH)2 +2Ni(OH)2[  +  2F]. 
Experiment  shews,  in  accordance  with  this,  that  during 
discharge,  the  potassium  hydroxide  electrolyte  increases- 
in  concentration,  through  fixation  of  water  by  the  active 
substance,  and  that  during  charging,  this  water  is  again 
liberated,  and  the  concentration  of  the  electrolyte  dimin- 
ished. Between  1  and  2  molecules  of  water  are  with- 
drawn during  discharge  for  each  unit  of  electricity  traver- 
sing the  circuit.  This  withdrawal  and  replacement  of 
water  is  probably  the  chief  cause  of  the  variation  in 
concentration  of  the  electrolyte.  The  E.M.F.  of  the 
cell  diminishes  as  the  concentration  of  the  electrolyte 
increases,  as  theory  would  indicate  ;  the  amount  of  this 
alteration  is  the  same  as  that  calculated  from  the  lessening; 
of  maximum  vapour  pressure  of  the  electrolyte  caHsed 
by  its  altered  concentration. — J.  T.  D. 

Patents. 

Insulating  electric  cable  trenches  ;    Pitch  product  for , 

and  for  use  for  other  purposes.  T.  Marriott,  Kingston- 
on-Thames.  Eng.  Pat.  10,699,  May  8,  1907. 
Petroleum  pitch,  obtained  by  arresting  the  distillation 
of  crude  petroleum  when  34  to  36  per  cent,  of  the  volatile 
constituents  have  been  removed,  is  mixed  whilst  hot 
with  about  3  to  A\  per  cent,  of  kaolin. — B.  N. 

Electrode  for  electric  furnaces.    E.  F.  Price  and  F.  J,  Tone. 

Niagara  Falls,  N.Y.     U.S.  Pat,  887,123,  .May  12.  1908. 
Graphitic,    electrically    prepared,    is    mixed    with    some 
hydrocarbon  binding  agent,  the  mass  bung  shaped  into 

the  form  desired.      The  whole   is  then   heated    in   an    melt 

atmosphere  to  a  temporal  are  sufficient  to  coke  i  he  bindei 

-('.  A.  \\ . 

Accumulators  ;     Product  for  the  charging  of .     F.  F. 

Bourdil.     Ft.  Pat,  .Ssr-.TnT.  Maid,  26,  1907. 

A  PULVEKULKNT  or  granular  material,  such  as  kieselguhr, 
J8    mixed    with    a    material,    capable    of    forming    a    jelly, 
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Bach  as  gelatinous  silica,  both  substances  being  unattacked 
by  the  electrolyte.  The  product  is  plastic  and  porous, 
resists  shocks,  "and  is  capable  of  retaining  the  active 
material  on  the  whole  depth  of  the  plate.  The  kieselguhr 
is  first  soaked  in  sulphuric  acid,  in  order  to  completely 
fill  the  pores,  and  afterwards  mixed  with  potassium 
silicate,  also  soaked  in  acid,  in  convenient  proportions 
for  the  production  of  a  jelly. — B.  N. 

Nickel  compound  ;    Preparation  of  the  active contained 

in  the  nickel  electrode  described  in  Ger.  Pat.  159.393 
{this  J..  1905.  739).  M.  Roloff  and  H.  Wehrlin.  Ger. 
Pat.  192,675,  Nov.  25,  1906.  Addition  to  Ger.  Pat. 
159.393  (toe  c//.). 

Instead  of  the  silver  salt  recommended  in  the  chief 
patent,  a  small  quantity  of  a  persulphate  or  hypochlorite 
is  used  as  catalyst,  and  may  be  added  to  the  nickel  solu- 
tion before  precipitation  with  alkali,  or  it  may  be  formed 
during  the  electrolysis,  in  which  case  the  desired  black 
nickel  compound  is  deposited.  Or,  nickel  hydroxide  may 
be  converted  into  the  black  compound  by  digestion  with 
a  solution  of  one  of  the  salts  mentioned.  The  amount 
of  persulphate  or  hypochlorite  required  is  about  0-01  mol. 
proportion  for  one  atomic  proportion  of  nickel. — A.  S. 

Ferrosilicon    anodes.     R.     Krause.     Ger.     Pat.     195,518, 
Feb.   2,    1907. 

Claim  is  made  for  the  use  of  anodes  of  ferrosilicon  con- 
taining from  80  to  95  per  cent,  of  silicon,  in  the  electrolysis 
of  solutions  of  copper  and  zinc  sulphates.  These  anodes 
are  not  attacked  provided  the  electrolyte  does  not  contain 
more  than  6  per  cent,  of  free  sulphuric  acid. — A.  S. 

Electrolysing  drum  for  continuous  work  ;    Metallic . 

H.  Sackur.     Ger.  Pat.   194,528,  July  29,   1906. 

Ix  order  to  prevent  the  accumulation  of  anode-mud,  a 
chamber  is  provided  for  the  anode  on  one  or  both  sides  of 
the  drum.  The  chamber  is  lined  with  the  material  of 
which  the  anode  is  formed,  and  is  provided  with  slits,  so 
that  it  is  continuously  rinsed  by  the  electrolyte. — A.  S. 

Refractory  electrical  conductors.     Eng.  Pat.  15,451.     See  II. 

Stearine-pitch   as   waterproofing   and   insulating   material. 
Fr.  Pat.  385,805.     See  III. 


(B. )— EL  ECTRO-METALLURGY. 

Patents. 

Furnace  ;    Electric  .     B.  Igevsky.     Eng.  Pat.  5301, 

March  5,  1907. 

The  furnace  comprises  a  hollow  body  having  a  lining  of 
a  material  which  is  electrically  conductive  only  at  a 
high  temperature.  Several  electrodes  are  embedded  in 
the  walls  of  the  furnace,  adjoining  the  lining,  and  means 
are  provided  for  conducting  the  electric  current  to  and 
through  the  electrodes  and  lining.  The  latter  is  thus 
heated,  and  rendered  capable  of  heating  the  charge  by 
radiation. — B.  N. 

Combined  electric  induction  and  open-hearth  furnace  for 
making  steel.]  Metallurgical  processes  and  apparatus 
for  use  in  connection  therewith.  S.  Z.  de  Ferranti, 
Grindleford,  Derby.     Eng.  Pat.  8255,  April  9,  1907. 

The  molten  iron  on  the  hearth  of  a  Siemens  furnace  is 
converted  into  steel  by  circulating  and  further  heating 
the  metal  by  means  of  a  shifting  magnetic  field.  The 
magnetic  field  is  formed  by  means  of  vertical  cores,  which 
may  be  connected  together,  and  which  pass  through  the 
furnace,  narrow  channels  being  formed  around  them, 
through  which  the  metal  is  circulated  at  a  high  speed  ; 
the  cores  may  be  wound  with  coils  placed  both  above  and 
below  the  hearth,  in  which  case  a  heating  effect  only  is 
obtained  if  electric  currents  are  sent  through  both  sets 
of  coils.     Or  else,  the  cores  may  simply  be  placed  below 


the  hearth  near  the  walls,  and  a  central  tap-hole  may  be 
provided  for  the  slag,  which  collects  in  the  saucer-like 
depression  formed  by  the  rotating  metal  ;  or  else  the 
slag  may  be  siphoned  off.  The  furnace  may  also  be 
provided  with  a  series  of  nozzles,  from  which  gases,  ore, 
or  flux  can  be  blown  on  to  the  surface  of  the  metal.  The 
coils  used  for  winding  consist  of  hollow  tubes  twisted  or 
bundled  together,  water  being  circulated  through  the 
tubes.  During  the  process,  any  reagent,  alloy,  etc., 
may  be  added  to  the  metal  as  usual.  Two  or  more 
furnaces  may  also  be  used  in  conjunction. — A.  G.  L. 

Zinc  ;    Electro-deposition  of .     H.   Paweck,  Vienna. 

Eng.    Pat.    8562,   April    12,    1907. 

Zino  is  deposited  electrolytically  from  a  bath  containing 
one  or  more  salts  of  the  metal,  with  or  without  the  ad- 
dition of  conductive  salts  or  other  substances.  The  liquid 
is  maintained  neutral,  or  preferably  slightly  acid,  by  inter- 
mittent and  continuous  regeneration,  and  contains 
250  grms.  of  zinc  salt  per  litre  of  water,  or  more,  up  to 
the  point  of  saturation.  The  continuous  regeneration 
of  acid  is  effected  by  the  addition  of  substances  which 
yield  hydrogen  ions  in  aqueous  solution,  so  that  these 
need  only  be  added  at  long  intervals.  Substances,  such 
as  boric  or  phosphoric  acid  and  the  like,  may  also  be 
added,  these  being  ionised  to  a  smaller  degree.  These 
compounds  act  as  a  reserve,  and  come  into  action  on  the 
exhaustion  of  the  hydrogen  ions  in  the  substance  used  for 
continuous  regeneration. — B.  N. 

Metals  ;   Electro-deposition  of .     S.  0.  Cowper-Coles, 

London.     Eng.  Pat.  27,385,  Dec.  11,  1907. 

The  invention  relates  to  apparatus  for  the  electro- 
deposition  of  metals,  of  the  kind  in  which  the  cathode  is 
in  the  form  of  a  vertical  cylinder  adapted  to  be  rotated 
in  an  annular  vat,  by  means  of  a  driving  shaft  passing 
up  through  the  central  space.  The  driving  shaft  is  made 
in  two  parts,  adapted  to  be  engaged  together,  the  cathode 
being  attached  to  the  upper  part,  whilst  the  lower  part 
carries  a  sleeve  which  dips  into  a  fixed  cup  containing 
mercury,  into  which  the  terminal  of  the  electric  circuit 
also  dips.  The  cathode  is  connected  to  the  shaft  by 
means  of  a  disc,  which  engages  with  studs  on  the  shaft 
and  is  secured  by  cotters. — B.  N. 

Copper  ;    Method  of  and  apparatus  for  rendering  electro- 
lytic   homogeneous.     M.  A.  J.  Jullien  and  E.  L. 

Dessolle,  Levallois-Perret,  France.     Eng.  Pat.   12,563,. 
May  30,  1907.     Under  Int.  Conv.,  May  31,  1906. 

See  Fr.  Pat.  369,746  of  1906  ;  this  J.,  1907,  210.— T.F.  B. 


-  from  silicious  ores. 
U.S.     Pat.    887,735, 


Nickel  ;  Process  of  recovering  — 
A.  Chalas,  Philadelphia,  Pa. 
May  12,  1908. 

The  ferriferous  ore  is  smelted,  and  the  resulting  alloy  ol 
iron  and  nickel  cast  into  anodes.  These  anodes  are 
dissolved  electrolytically,  the  electrolyte  being  caused  to 
circulate  through  a  body  of  nickelic  hydroxide  ;  in  this 
way  the  dissolved  iron  is  precipitated,  and  the  nickel  left 
in  solution,  from  which  it  can  afterwards  be  recovered. 
The  hydroxide  precipitating  agent  is  prepared  by  electro- 
lytically dissolving  iron-nickel  anodes  in  a  solution  of  an 
alkali  salt  and  peroxidising  the  nickelous  hydroxide  so 
obtained.— C.  A.  W. 

Electrolytic   process.     F.    Desbriere.     Fr.    Pat.    385,494, 
March  18,  1907. 

It  has  been  found  that  a  metal  when  deposited  electro- 
lytically on  a  cathode  which  has  been  previously  rendered 
radio-active,  does  not  adhere  to  the  latter,  and  can  thus 
be  easily  removed.  This  discovery  is  applied  in  the 
reproduction  of  engraved  plates  or  other  similar  objects, 
the  latter  being  first  rendered  radio-active,  and  then 
employed,  in  a  suitable  electrolytic  bath,  as  cathode. 
The  radio-activity  manifests  itself  as  a  lasting  positive 
charge  on  the  cathode. — B.  N. 
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[June  30,  1903. 


Zinc  ;  Electric  furnace  for  the  continuous  extraction  of 
— —  from  its  ores.  E.  F.  Cote  and  P.  R.  Pierron. 
First  Addition,  dated  Sept.  25,  1907,  to  Fr.  Pat,  385,018, 
Feb.  22,  1907  (see  Eng.  Pat.  5100  of  1907  ;  this  J., 
1908,  342). 


The  crucible  is  in  the  form  of  an  annular  channel,  a, 
three  electrodes,  b,  being  set  120°  apart,  and  permitting 
of  the  employment  of  atri-phase  or  other  type  of  current. 
One  electrode,  shown  in  section  at  b,  is  immediately 
below  the  charging  orifice,  and  opposite  to  the  tapping 
hole,  d,  for  the  escape  of  sulphide  of  iron.  The  entrance 
of  air  is  avoided,  and  the  formation  of  sulphurous  gases 
and  zinc  oxide  is  thus  prevented,  whilst  the  condensation 
of  the  zinc  is  carried  out,  as  described  in  the  main  patent, 
in  the  condenser,  /. — B.  N. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Ethyl-ester   value ,;     The :     a   new   constant   for   the 

detection  of  cocoanut  oil.     J.  Hanus  and  L.  Stekl.     Z. 
Untersuch.   Nahr.   Genussm.,   1908,   15,  577—587. 

In  a  previous  communication  (this  J.,  1907,  102)  a  method 
was  described  of  differentiating  cocoanut  oil  from  butter 
fat  by  conversion  of  the  fatty  acids  of  the  fat  into  their 
ethyl  esters.  The  new  constant  thus  obtained,  which 
the  authors  term  the  "  ethyl  ester  value,"  gives  the 
number  of  c.c'  of  A/10  potassium  hydroxide  solution 
required  to  saponify  the  esters  in  100  c.c.  of  the  aqueous 
distillate  from  5  grins,  of  the  fat  after  esterification.  It 
is  determined  essentially  in  the  same  way  as  previously 
described  (loc.  cil.),  except  that  it  is  now  directed  that  the 
distillation  shall  be  finished  within  25  minutes,  and  that 
the  esters  shall  be  subsequently  saponiiied  with  40  c.c.  of 
N/2  alcoholic  potassium  hydroxide  solution.  The  esters 
in  the  aqueous  distillate  from  cocoanut  oil  wore  separated 
into  those  of  caprylie,  capric,  and  lauric  acids,  those  of 
caprylie  and  lauric  acids  predominating.     In  the  case  of 


butter  fat  the  same  esters  were  separated,  but  in  different 
ratio,  that  of  caprylie  acid  predominating,  and  that  of 
lauric  acid  being  the  smallest  in  quantity.  The  ethyl 
ester  value  of  cocoanut  oil  was  the  highest  of  those  of  all 
the  fats  examined,  exceeding  40,  whilst  that  of  butter 
fat  came  next  with  7  to  14.  All  other  fats  examined 
gave  values  of  less  than  3.  A  small  proportion  of  cocoanut 
oil  in  cacao  butter  or  margarine  may  thus  readily  be 
detected,  but  in  the  case  of  butter  the  normal  variations 
of  the  value  are  too  wide  to  permit  the  detection  of  less  than 
15  per  cent,  of  cocoanut  oil. — C.  A.  M. 

Cacao   butter ;     Unsapo?iifiable   constituents  of  .     H. 

Matthes  and  0.  Rohdich.     Ber.,  1908,  41,  1591—1592. 

The  authors  have  previously  (this  J.,  1908,  168)  described 
two  phytosterols,  which  were  separated  from  one  another 
and  from  a  hydrocarbon  accompanying  them  in  cacao 
butter,  by  fractional  crystallisation.  These  may  be 
obtained  more  easily  and  in  a  purer  condition  by  Windaus' 
method  of  treating  the  crude  phytosteryl  acetate  with 
a  solution  of  bromine  in  glacial  acetic  acid,  reducing 
the  brominated  compound,  and  saponifying  the  product. 
In  this  way  the  phytosteryl  acetate  tetrabromide  yielded  a 
second  phytosterol  melting  at  162° — 163°  C.  (former  m.pt. 
146°  C),  whilst  from  the  phytosteryl  acetate  dibromide, 
a  phytosterol  (m.pt.  139°  C.  ;  formerly  135°— 136°  C.) 
was  obtained.  Both  had  the  same  crystalline  form, 
and  gave  the  same  colour  reactions  as  the  compounds 
already  described.  The  fat  extracted  from  cacao  husks 
also  yielded  both  phytosterols,  in  addition  to  a  small 
quantity  of  yellow,  unsaturated  liquid  with  an  odour 
recalling  that  of  hyacinths. — C.  A.  M. 

Acetylene  tetrachloride  [tetrachlorethane]  and  its  derivatives  ; 

Some  properties  of .     Konsortium  fur  elektrochem. 

Ind.     See  XX. 

Olive  leaves  and  bark  ;   Constituents  of  ■ .     F.  B.  Power 

and  F.  Tutin.     See  XX. 


Patents. 

OH  from  oil  seeds  ;   Process  and  apparatus  for  expressing 

.     A.     Austerlitz,     Gyor,     Hungary.      Eng.    Pat. 

10,860,  May  9,  1907. 

See  Fr.  Pat.  381,350  of  1907  ;  this  J.,  1908,  131.— T.F.B. 

Fat  separator.     F.  Otte.     Ger.  Pat.  192,988,  Dec.  1,  1006. 

The  liquid  containing  the  fat  is  introduced  into  a  closed 
vessel  through  a  pipe  which  passes  through  the  side, 
near  the  top,  and  reaches  downwards  below  the  level  of 
the  water  on  the  bottom  of  the  vessel,  opening  below 
a  hood,  the  bottom  of  which  is  also  below  the  level  of  the 
water.  The  upper  part  of  the  pipe  is  provided  with  a 
side  pipe,  through  which  any  vapour,  entrained  by  the 
ljquid,  escapes  into  the  upper  part  of  the  closed  vessel. 
The  fat  which  separates,  floats  to  the  surface  of  the  water 
within  the  hood,  and  is  withdrawn  through  a  pipe,  without 
again  coming  into  contact  with  the  vapour. — A.  S. 


Soap   or    washing    com  pound.     J.    B.    Irving,    Ballinluig, 
Perthshire.     Eng.  Pat.  10,689,  May  8,  1907. 

The  compound  is   prepared   by   mixing  together  a  dry. 

Eowdered  alkali  and  fatty  acids,  a  quantity  of  resin 
eing  also  added  if  desired.  The  mixing  is  carried  out  at 
a  temperature  not  above  SO  F.  The  following  pro- 
portions of  the  ingredients  may  bo  used: — (1),  Fatty 
acids  ("  olein  "'),  til)  parts,  and  crystallised  sodium  car- 
bonate. Hi  parts  ;  (2),  fatty  acids,  65  parts  ;  rosin, 
10    parts  ;     and    pearl    ash,    2f>    parts.  —  W.  I'.  S. 


Stearins-pitch   at   waterproofing  ami   insulating   mat*  rial. 
Fr.  Pat.  385,800     S*   Ctt 
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XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(B.)— RESINS.    VARNISHES. 

Venice   turpentine;     Detection   of  ordinary  turpentine  in 

.      E.    Walbum.     Ark.    Pharm.    Kcmi.,    1908,    105  ; 

Pharm.  Zeit.,  1908,  53.  371. 
Ten  grms.  of  the  turpentine  are  dissolved  in  30  c.c.  of 
ether;  the  solution  is  maintained  at  a  constant  temperature 
of  20*5°  C.  for  10  minutes  in  a  water  bath,  then  8  c.e.  of 
V  ,  ammonia  solution,  previously  brought  to  the  same 
temperature,  are  added,  and  the  mixture  is  well  agitated. 
Pure  Venice  turpentine,  under  these  conditions,  sets  to 
a  jelly  in  1 1  minutes  ;  in  the  presence  of  from  2  to  10  per 
cent,  of  ordinary  turpentine,  the  gelatinisation  takes 
place  only  after  from  12-7  to  26-8  minutes. — J.  0.  B. 

Patents. 

Varnish   colours;    Process  for  the   manufacture  of . 

F.  M.  Winter.  Fr.  Pat.  385,484,  Dec.  21,  1907. 
Varnish  colours  are  made  by  fixing  a  colouring  matter 
on  an  aluminium  silicate  prepared  by  a  precipitation 
process.  Example. — A  solution  of  60  kilos,  of  aluminium 
sulphate  in  1000  litres  of  water  is  treated  with  a  10  per  cent, 
solution  of  sodium  carbonate,  containing  20  kilos,  of  the 
anhydrous  salt,  and  75  kilos,  of  sodium  silicate  solution 
of  40'  B.  A  10  per  cent,  solution  of  75  kilos,  of  sodium 
sulphate  is  then  added,  followed  by  a  solution  of  the 
colouring  matter,  e.g.,  60  kilos,  of  "  Orange  II."  dissolved 
in  3000  litres  of  water,  and  finally  by  a  10  per  cent,  solution 
of  220  kilos,  of  barium  chloride. — A.  S. 

Wax-like  material;  Manufacture  of from  the  gum- 
resin  of  the  asphodel.  C.  Badoil.  Fr.  Pat.  385,553, 
Dec.  24,  1907. 
Asphodel  tubers  are  cooked,  pressed,  and  the  residue 
treated  in  a  closed  vessel  with  "  steam  at  a  pressure  of 
4  kilos.,"  the  condensed  water  being  used  repeatedly 
until  sufficiently  charged  with  the  asphodel  gum-resin, 
which  is  soluble,  in  hot  water.  The  crude  gum-resin 
thus  extracted  is  claimed  a«  a  vegetable  wax-like  material 

—A.  S. 

(C*.)— INDIA-RUBBER,  &c. 

India-rubber  ;  Presence  of  oxydases  in ,  with  a  theory 

in   regard  to   their  function   in  the  latex.     D.    Spence. 
Bio.-Chem.  J.,  1908,  3,  165—181. 

The  gradual  darkening  in  colour,  which  takes  place  in 
freshly  prepared  samples  of  raw  rubber,  has  long  been 
associated  with  the  presence  of  an  oxydase.  No  experi- 
mental evidence,  however,  has  hitherto  been  brought 
forward  to  support  this  view,  although  oxydases  have 
been  shown  to  occur  in  the  latex  tubes  of  many  plants 
and  in  almost  all  gums.  The  dialysed  aqueous  extract 
of  raw  Para  rubber  is  found  by  the  author  to  contain  a 
powerful  peroxydase,  which  is  devoid  of  activity  in  the 
absence  of  hydrogen  peroxide.  When  purified,  by  precipi- 
tation with  absolute  alcohol,  solution  in  40  per  cent, 
alcohol,  and  reprecipitation,  the  peroxydase  dissolves 
slowly  in  water ;  its  activity  is  destroyed  by  the  addition 
of  potassium  cyanide,  sodium  fluoride,  or  mercuric  chloride, 
and  in  the  presence  of  mineral  acids  and  alkalis.  It  is 
remarkably  stable  towards  heat ;  the  thermal  optimum 
is  about  55°  C.  It  contains  much  nitrogen,  but  does  not 
give  the  biuret  coloration.  Ammonia  and  pyrrol  fumes 
are  evolved  in  quantity  on  fusion  with  potassium  hydr- 
oxide; the  peroxydase  gives  a  slight  reduction  with  Fehling's 
solution  and  the  characteristic  coloration  for  pentoses 
with  phloroglucinol  and  hydrochloric  acid.  Of  import- 
ance is  the  very  marked  reaction  for  iron,  only  given, 
however,  when  the  activity  of  the  enzyme  is  destroyed. 
The  presence  of  an  oxygenase  along  with  the  peroxydase 
in  the  insoluble  constituent  of  Para  rubber  was  sought  for 
without  success,  but  such  was  demonstrated  to  be  present 
in  fresh  latex  which  therefore  contains  the  full  oxydase 


complement  (oxygenase  and  peroxydase).  A  rubber  free 
from  protein  matter  was  prepared  from  Funtumia  latex 
I>\  diluting  it  with  many  times  its  own  volume  of  water 
in  a  separating  funnel.  The  caoutchouc  globules  coalesced 
to  form  fine  spongy  flakes,  which  rose  to  the  surface. 
I'lic  aqueous  liquid  was  drawn  off,  the  flakes  shaken 
several  times  in  succession  with  fresh  quantities  of  water, 
and  then  worked  up  into  a  solid  rubber  clot  by  washing 
uiili  alcohol  or  by  pressure.  The  snow-white  rubber 
thus  obtained  was  free  from  protein  and  did  not  darken 
in  the  slightest  on  keeping.  It  is  suggested  that  caoutchouc 
is  probably  a  reserve  foodstuff  for  the  plant,  and  that  as 
circumstances  demand,  the  oxydases  break  it  down  into 
simpler  products  or  build  it  up  from  these — probably  from 
the  pentoses  as  Harries  suggests. —  E.  F.  A. 

Guayule  rubber  in  Mexico.     Bd.   of  Trade  J.,  June  11, 

1908.  [T.R.] 
An' American  expert  who  has  been  studying  the  industry 
reports  that  there  are  only  about  400,000  tons  of  guayule 
now  in  existence  in  Mexico.  The  scarcity  has  become  so 
marked  that  the  most  remote  districts  are  now  being 
searched  for  the  plant,  and  the  Bolson  de  Mapimi  district 
is  being  thoroughly  gone  over,  and  the  guayule  gathered 
and  delivered  under  contract  to  the  Continental  Rubber 
Company  of  Mexico.  This  district,  lying  between  the 
Sierra  Mojada  and  Torreon,  is  practically  the  last  remaining 
one  where  there  is  guayule  in  any  quantity,  and  the 
remainder  of  the  400,000  tons  has  long  since  been  pur- 
chased by  various  extracting  companies  at  from  £2  10s. 
to  £7  10s.  per  ton.  The  purchases  at  the  lower  prices  were 
made  before  the  landowners  realised  the  value  of  the 
shrub  or  were  aware  of  the  improbability  of  the  plant 
reproducing  itself  in  a  short  time.  It  is  a  practical 
certainty,  according  to  the  expert,  that  with  the  consump- 
tion of  the  existing  supply,  the  industry  will  go  into 
decay. 

It  had  been  hoped  that  experiments  would  be  made  by 
persons  interested  in  the  production,  planting  of  seed, 
and  joining  it  with  some  kindred  plant  to  accelerate  its 
growth,  so  that  a  period  of  but  four  or  five  years  would  be 
necessary  for  the  plant  to  reach  the  proper  size  for 
extraction.  This,  it  is  said,  could  be  effected  by  grafting 
the  guayule  upon  some  kindred  plant,  the  roots  of  which 
would  furnish  the  tops  with  a  greater  flow  of  sap  and 
consequently  result  in  more  rapid  growth,  but  this  has 
not,  to  the  expert's  knowledge,  yet  been  attempted, 
although,  in  his  opinion,  it  is  the  only  hope  for  the  future 
of  this  industry. 

Patents. 

Plastic  and   elastic   substances  ;  Production   of  .     L. 

Stange,    Aix-la-Chapelle,    Germany.     Eng.    Pat.    3480, 

Feb  12,  1907. 
210  parts  of  a  hot  solution  of  gelatin  of  65  per  cent,  strength 
are  emulsified  at  55°  C.  with  a  mixture  of  20  parts  of  aniline 
oil  and  20—80  parts  of  castor  oil  or  other  suitable  oil.  The 
resulting  emulsion  is  agitated  with  a  mixture  of  20  parts 
of  40  per  cent,  formaldehyde  solution  and  20  parts 
of  glycerin  of  31°  B.  The  proportions  of  the  different 
ingredients  may  be. varied,  and  various  other  substances 
(filling  materials  and  colouring  matters,  etc.)  may  be 
added. — A.   S. 

Vulcanised  rubber  ;  Machines  for  reducing to  powder. 

T.  Gare,  New  Brighton.     Eng.  Pat.  8976,  April  18,  1907. 
The  invention  consists  essentially  in  the  use  of  rotating 
rasp  or  grater-like  surfaces  (discs  or  cylinders)  for  grinding 
vulcanised  rubber  to  powder.     Various  forms  of  apparatus 
for  carrying  out  the  invention  are  described. — A.  S. 

Caoutchouc  ;  Processor  the  regeneration  of .     Basler 

Chem.  Fabr..  Basle,  Switzerland.  Eng.  Pat.  4714, 
March  2,  1908.  Under  Int.  Conv.,  March  4,  1907. 
Waste  rubber,  vulcanised  or  not,  is  cut  in  small  pieces, 
and  heated  at  1 00°  C.  or  above,  with  an  ether  of  the  aliphatic 
or  cyclic  series  boiling  above  100°  C,  the  mixture  being  kept 
well  stirred.     From  the^resulting  solution  the  caoutchouc 
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is  separated  by  any  of  the  usual  methods.  For  example, 
1  part  of  rubber  is  heated  with  2  parts  of  commercial 
di-isoamyl  ether  for  3  hours  at  120°— 130°  C.  The  solution 
is  diluted  with  a  further  quantity  of  the  isoamyl  ether, 
filtered,  the  ether  distilled  off,  finally  under  reduced 
pressure,  and  the  residue  heated  with  alcohol,  separated 
from  the  latter,  and  dried.  Other  ethers  which  have  proved 
suitable  as  caoutchouc  solvents  are  anisol,  /3-naphthol 
ether,  guaiacol,  benzyl  ethers,  xylyl  ethers,  phenol  ethers, 
borneol  ethyl  ether,  etc. — A.  S. 

"  Visco-plastic  materials  "  ;  Manufacture  of intended 

especially  for  covering  pneumatic  tyres.  L.  C.  G.  Lesage 
and  Comp.  Gen.  des  Pneumatiques  "  Increvable." 
Fr.  Pat,  385,381,  March  13,  1907. 

In  the  preparation  of  elastic  materials  by  the  action  of 
formaldehyde,  tannin;  chromium  salts,  or  other  hardening 
agents  on  mixtures  with  a  base  of  gelatin,  ossein,  or  cellu- 
lose, claim  is  made  for  suspending  the  hardening  agent, 
in  the  state  of  vapour  or  spray,  in  a  volume  of  air,  in  order 
to  ensure  its  intimate  contact  with  the  mixture  with  which 
it  is  to  be  incorporated. — A.  S. 

Rubber  ;  Process  and  apparatus  for  the  extraction  of . 

F.  Boutroux  and  V.  de  Brugada  Vila.  Fr.  Pat.  385,190, 
Dec.   19,  1907. 

Rubber  is  extracted  from  the  bark,  roots,  branches,  and 
leaves  of  rubber-yielding  plants,  either  in  the  green  or 
dried  state,  by  a  process  partly  chemical  and  partly 
mechanical.  The  different  portions  of  the  plant  are  first 
decorticated,  then  subjected  to  a  beating  process,  by  which 
the  latex  is  expressed  ;  at  the  same  time  a  coagulating 
agent  is  supplied  to  the  mass.  The  resulting  mixture 
of  liquid  and  coalgulated  rubber  is  extracted  with  a 
rubber  solvent. — H.  G.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Gelatose    [hydrolysed    gelatin]    as    a    colloidiser.      R.    E. 
Liesegang.     Z.    Chem.   Ind.    Kolloide,    1908,   2,    307. 

The  colloidising  power  of  gelatin  jellies  for  silver 
chromate  is  increased  in  an  extraordinary  degree  by 
mixing  gelatose  with  the  jellies.  The  crystallisation  of 
potassium  bichromate  and  other  salts  from  layers  of 
gelatin  on  drying  may  be  prevented  by  replacing  a  portion 
of  the  gelatin  by  gelatose.  This  observation  led  the  author 
to  make  experiments  on  the  freezing  of  gelatose  solutions. 
A  solution  of  20  grms.  of  gelatin  in  100  c.c.  of  water  was 
boiled  for  several  days  until  its  gelatinising  power  was 
completely  lost ;  it  was  then  subjected  to  a  temperature 
of  — 10°  C.  for  a  whole  day  without  the  separation  of  ice. 
When  layers  of  gelatin  containing  a  crystal  Usable  salt  are 
allowed  to  dry,  the  form  of  the  crystals  remains  after  they 
have  been  removed  by  washing.  But  in  the  case  of  layers 
containing  a  little  gelatose  and  a  large  proportion  of  a  salt 
(strontium  nitrate),  the  gelatose  is  broken  away  on  drying, 
and  adheres  to  the  crystals  of  salt. — J.  F.  B. 

Olaucohydroellagic    acid.      M.    Nierenstcin.      See    IV 


Patents. 

Tanning    matters,    alcohol,    and    cellulose ;     Process    for 

extraction  of from  wood.     E.  W.  Tillberg.    Fr.  Pat. 

385,279,  Dec.  3,  1907.     Under  Int.  Conv.,  Aug.  5,  L907. 

Till';  wood  shavings  arc  treated  lirst  with  boiling  water, 
either  a1  ordinary  pressure  or  under  a  pressure  of  two 
atmospheres,  and  afterwards  in  the  same  rats  with  dilute, 
acids — either  organic  or  inorganic-  -at  a  pressure  of  eight 

atmospheres,    in    which   case   the  extracted    matter   is   used 

lor  the  manufacture  of  alcohol.  The  residue  is  ohisfly 
cellulose,  and  is  prepared  for  paper  making  by  the  usual 
methods.— H.  G.  B. 


Tanning    materials ;     Extraction    apparatus    for    finely- 
divided  A   Diehl,sen.  Ger.  Pat.  192,618,  Sept.  4, 

1906. 

The  apparatus  consists  of  a  rotating  vessel  divided  by  two 
partitions,  formed  of  rods  of  triangular  cross-section,  into 
three  compartments,  viz.,  two  outer  infusion  (heating) 
chambers,  with  an  extraction  chamber  in  the  middle.  The 
two  infusion  chambers  communicate  by  way  of  a  series  of 
channels,  formed  by  rods  of  triangular  cross-section.  The 
rods  forming  the  partitions  between  the  infusion  chambers 
and  the  extraction  chamber,  have  their  broad  sides  turned 
inwards,  so  that  liquid  can  flow  more  readily  into  the 
extraction  chamber  from  the  infusion  chambers  than  rice 
versa.  The  tanning  material  is  introduced  into  the 
extraction  chamber,  and  the  extracting  liquid  is  introduced 
through  the  central  hollow  shaft,  on  which  the  whole  vessel 
rotates. — A.  S. 

Sizing  material ;     Preparation  of from   zinc  oleate. 

A.  Ploger.     Ger.  Pat.  194,726,  May  2,  1906. 

A  saponifiable  oil,  preferably  linseed  oil  (1  kilo.),  is 
boiled  with  zinc  oxide  (50 — 200  grms.)  for  \  hour  at 
180°  C,  so  as  to  obtain  a  thick  mass,  which  is  rendered 
soluble  in  water  by  boiling  with  alkali  (5  per  cent,  of 
sodium  carbonate),  with  if  necessary,  addition  of  some 
rosin  (10  per  cent.).  One  part  of  the  product  is  then 
mixed  with  2  parts  of  "  amidulin,"  an  adhesive  substance 
prepared  by  boiling  starch  flour  with  6  times  its  weight 
of  water. — A.  S. 


XV.— MANURES,   &c. 

Phosphoric  acid ;     The  ammonia- soluble of  the  soil. 

G.  S.  Fraps.     Amer  Chem.  J.,  1908,  39,  579—586. 

The  phosphoric  acid  of  the  soil  left  after  treatment 
with  dilute  hydrochloric  acid  is  partly  soluble  in  ammonia. 
That  portion  of  the  so-called  Immus-phosphoric  acid 
associated  with  the  clay  is  probably  not  in  solution.  The 
soluble  portion,  of  inorganic  origin,  derived  chiefly  from 
iron  and  aluminium  phosphates  is  of  lower  agricultural 
importance.  The  phosphoric  acid  associated  with  the 
organic  matter  may  be  regarded  as  a  reserve  store,  of 
value  according  to  the  rate  at  which  it  decomposes.  The 
distribution  of  the  ammonia-soluble  phosphoric  acid 
in  the  soil  is  easily  determined  as  follows :  The  clay  is 
precipitated  by  the  addition  of  a  solution  containing 
\  grm.  of  ammonium  sulphate  in  100  c.c.  of  water.  After 
filtering  off  the  precipitate  and  washing  it  several  times 
with  the  ammonium  sulphate  solution,  the  organic  matter 
is  precipitated  by  making  the  liquid  slightly  acid.  Phos- 
phoric acid  is  determined  in  the  two  precipitates,  whilst 
that  in  solution  is  estimated  by  difference,  the  total 
phosphoric  acid  being  determined  in  the  original  solution. 

— w.  s. 

Calcium    cyanamide ;      Efficacy    of under   differi  >it 

manuring  conditions.     I.     Namba  and    C.    Kanomata. 
Bull.  Coll.  Agric,  Tokio,  1908,  7,  631—634. 

Calcium  cyanamide  yields  a  better  result  in  conjunction 
with  superphosphate  than  with  a  neutral  phosphate, 
doubtless  due  to  the  former  mixture  being  more  nearly 
neutral  than  the  latter.  Unlike  sodium  nitrate,  calcium 
Oyanamide  docs  not  depress  the  availability  of  bone  dust  ; 

it  resembles  ammonium  sulphate  in  this  respect.  —  E,  K.  A. 

Qypswm  us    a  manure.     T.  Takeuchi      Hull.  Coll.  Agric, 
Tokio,   1908,  7,  583—597. 

Gytsi'M     is    B     very     valuable    addition    to    manure    when 

sodium  nitrate  has  been  applied* as  this  tends  to  gradually 
pass  into  sodium  carbonate,  which  interacts  with  the 
gypsum  to  form  sodium  sulphate  and  calcium  carbonate. 

In   |  cucr.'d.  gypsum   is  of  value  w  hci.  there   is  any  alkaline 

reaction     produced     in     the    soil.       Gypsum,     however, 

depresses  the  yield  with  an  acidic  manure  such  as  super- 
phosphate or  ammonium   phoBphate.     Gypsum   has 
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a  favourable  effect  in  neutralising  the  injurious  actiou 
that  a  relative  excess  of  magnesia  can  exert  on  plants. 
This  is  very  marked  in  the  ease  of  spinach,  where  a 
moderate  dose  of  magnesia  alba  depresses  the  yield  con- 
siderably, and  lime  in  the  form  of  carbonate  almost 
entirely  destroys  the  crop,  but  lime  in  the  form  of  gypsum 
restores  it  to  the  productive  state  of  the  original  soil. 

— E.  F.  A. 

£  ice -straw  .•      Composition    of .     T.    Takeuchi.     -See 

XVI II. 4. 


Patents. 

Fertiliser  ;       Process    of     making    a .     E.     Collett. 

Notodden.  Norway.     U.S.  Pat.  888,145,  May  19,  1908. 

See  Fr.  Pat.  356.077  of  1905  ;  this  J.,  1905,  1315.— T.  F.  B. 

Insecticide-fertiliser.     F.     G.     Dokkenwadel,     Coshocton, 
Ohio.     U.S.  Pat.  888,148,  May  19,  1908. 

The  fertiliser  consists  of  "cellulose  material"  mixed 
■with  nitrates  (sodium  nitrate),  potash  (potassium  sulphate), 
and  phosphates.  The  mass  is  impregnated  with  crude 
carbolic  acid,  to  which  kerosene  may  be  added. — A.  G.  L. 

Fertilisers,   filtering  materials,  and  the  like  ;     Production 

of J.  Brightmore,  Tideswell.     U.S.  Pat.  888,304, 

May  19,  1908. 

See  Eng.  Pat.  15,922  of  1906  ;  this  J.,  1907, 1248.— T.  F.  B. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Starch  ;    Properties  of in  connection  with  its  colloidal 

structure  E.  Fouard.  Compt.  rend.,  1908,  146, 
978—981.  (Compare  this  J.,  1908,  238,  also  Maquenne, 
this  J.,   1908,  291.) 

The  true  solution  of  soluble  starch  obtained  by  filtering 
through  a  collodion  membrane  a  pseudo-solution  of 
de-mineralised  and  partially  hydrated  starch,  has  been 
further  studied.  Cryoscopic  determinations  give  no 
depression  of  the  freezing  point,  so  the  lowest  possible 
molecular  weight  must  be  at  least  15,000.  Freezing 
causes  a  slight  opalescence  in  the  solution  preliminary 
to  the  granular  transformation.  Ultra-microscopic  ex- 
amination places  the  solution  intermediate  in  position 
between  the  mineral  colloids  of  insoluble  elements  and 
the  perfectly  dissociated  salt  solutions.  The  same 
5  per  cent,  pseudo-solution  has  been  filtered  through 
a  number  of  collodions  differing  in  their  content  of  alcohol 
so  as  to  have  a  less  compact  texture.  The  filtered  extract 
contains  increasing  proportions  (from  1-518  to  2-365  per 
cent.)  of  starch  of  an  increasing  specific  rotatory  power 
([a]D  =  from  183°  15'  to  191°  50')  showing  the  membrane 
to  act  as  an  analyser  and  the  solution  to  contain  molecules 
of  different  magnitude,  each  characterised  by  a  special 
rotatory  power.  The  state  of  the  perfect  solution  is  altered 
by  careful  evaporation  in  vacuum  and  dilution  to  the 
original  volume.  Water  not  only  acts  as  a  solvent,  but  is 
the  essential  factor  of  the  reaction  modifying  the  state  of 
the  pure  starch.  The  electrical  conductivity  of  this  starch 
solution  slowly  increases  from  a  value  of  73-4  X  10"6  up 
to  a  constant  maximum  of  226-7  x  10"6  during  the  granular 
transformation.  The  solution  also  shows  a  very  slight 
acidity,  corresponding  to  traces  of  a  completely  dissociated 
acid  phosphate.  The  increase  in  conductivity  corresponds 
to  the  progressive  liberation  of  the  granular  masses  of 
starch  and  the  mineral  ions. — E.  F.  A. 


Patents. 

Beetroot  juice  for  sugar-making  ;   Purification  of .    H. 

Steffens.     Fr.  Pat.  385,639,  Dec.  27,  1907. 

The  juice  is  treated  with  about   1   per  cent,  of  calcium 
oxide   (quicklime),  this  quantity  being  calculated  on  the 


weight  of  the  beetroots  from  which  the  juice  was  obtained, 
amf  heated  to  a  temperature  of  70°  C.  Air,  or  ozonised 
air,  is  then  blown  through  the  juice  for  15  minutes,  ot 
less,  until  the  precipitate  becomes  dark  in  colour,  when 
the  juice  is  at  once  treated  with  carbon  dioxide.  The 
latter  is  passed  in  until  the  alkalinity  of  the  juice  corres- 
ponds with  about  0-08  per  cent,  of  calcium  oxide.  The 
precipitate  is  removed  by  filtration,  and  the  juice  is  once 
more  treated  with  calcium  oxide,  aerated,  carbonated, 
and  filtered.  The  precipitates  obtained  are  readily 
filtered  and  washed. — W.  P.  S. 

Waste  liquors  from  sugar  manufacture  ;    Evaporation  of 

under   reduced  pressure.     A.    Grantzdorffer.     Ger. 

Pat.  192,513,  Dec.  2,  1906. 

The  evaporator  is  provided  at  the  bottom  with  inlet 
pipes  for  the  liquor  and  for  water,  a  heating  coil,  and  just 
above  the  latter,  an  agitator.  In  the  upper  portion  of 
the  evaporator  is  a  hollow  boss,  from  which  tubes  radiate, 
these  tubes  opening  just  above  the  level  of  the  liquor ; 
a  pipe  leads  from  the  boss  to  a  safety-receptacle,  which  is 
connected  to  the  pump.  A  second  suction  pipe  leads 
from  the  cover  of  the  vessel,  and  this  is  used  at  the  begin- 
ning of  the  evaporation  if  the  liquor  foams  strongly.  When 
the  foaming  subsides,  the  set  of  radial  suction  pipes  is 
put  into  operation. — A.  S. 

Drying  apparatus  to  be  used  more  particularly  for  drying 
starch  and  starchy  products.  C.  B.  Duryea,  Cardinal, 
Canada.     Eng.  Pat.  24,951,  Nov.  11,  1907. 

The  invention  relates  to  apparatus  of  the  type  in  which 
the  material  to  be  dried  is  placed  on  superposed  trays 
in  a  drying  kiln,  and  is  dried  by  a  current  of  hot  air. 
According  to  the  present  patent,  slots  are  formed  in  the 
floor  of  the  kiln  and,  at  different  heights,  in  the  side 
walls,  and  by  a  suitable  arrangement  of  supply  and  return 
pipes  and  of  valves  operated  by  means  of  a  cam  wheel, 
it  is  possible  to  reverse  automatically,  at  intervals,  the 
direction  of  flow  of  the  hot  air  through  the  kiln.  Thus 
the  hot  air  alternately  enters  through  the  slots  in  the 
floor  and  leaves  through  the  slots  in  the  walls,  and  vice 
versa,  and  in  this  way.  numerous  eddy  currents  are  set 
up  within  the  kiln,  and  more  intimate  contact  of  the  hot 
air  and  the  material  being  dried  is  effected.  In  order  to 
render  the  flow  of  air  through  the  different  openings  as 
uniform  as  possible,  the  pipes  leading  to  the  slots  are 
tapered  as  they  approach  thereto,  and  shutters  are  pro- 
vided for  varying  the  size  of  the  slots. — A.  S. 

Drying  apparatus  [for  starch  and  starchy  products].  C.  B. 
Duryea,  Cardinal,  Canada.  U.S.  Pat.  887,317,  May  12, 
1908. 

See  Eng.  Pat.  24,951  of  1907  ;    preceding.— T.  F.  B. 

Starch   manufacture  ;     Pressing   the   residues   from   . 

Suden burger  Maschinenfabr.   und   Eisengiesserei   Akt.- 
Ges.     Ger.  Pat.  192,102,  Jan.  12,  1907. 

The  press-table  is  formed  by  a  grating,  on  which  rests 
a  removable  finely  perforated  copper  plate.  The  grating 
is  fixed,  by  means  of  set-screws,  across  the  top  of  a  trough, 
into  which  the  expressed  liquid  falls.  The  pressing  is 
effected  by  means  of  a  pivoted  stamp,  which  is  operated  by 
a  crank,  and  when  raised,  leaves  a  wedge-shaped  space 
above  the  copper  plate.  The  material  is  fed  into  the  wide 
end  of  this  wedge-shaped  space  from  a  feed-roller,  the 
periphery  of  which  carries  four  curved  radial  arms,  forming 
four  separate  compartments.  Each  time  the  stamp  is 
raised,  the  feeding  roller  moves  through  an  angle  of  90°. 
An  endless  chain,  operated  by  the  radial  arms  on  the 
feeding  roller,  passes  over  the  press-table,  and  moves 
forward  the  pressed  material  in  the  form  of  a  band  or 
ribbon,  which  when  it  leaves  the  press-table,  slides  down 
an  inclined  plane  on  to  a  screw-conveyor. — A.  S. 


Raffinose  ; 


Hydrolysis     of    , 

See  XVTI. 


Ger.     Pat,     195,072. 
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XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Disaccharides  ;  Application  of  Barfoed's   reagent  to  show 

hydrolysis  of by  enzymes.     H.  E.  Roaf.     Bio-Chem. 

J.,  1908,  3,  182—184. 

As  lactose  and  maltose  reduce  cupric  hydroxide  in  alkaline 
solution  both  before  and  after  hydrolysis,  in  order  to 
prove  hydrolysis  by  enzymes  it  is  necessary  to  make  a 
quantitative  estimation  of  the  reducing  power  in  two 
solutions.  This  may  be  avoided  by  using  Barfoed's 
reagent  (copper  acetate  in  acetic  acid  solution),  which 
is  unchanged  by  disaccharides  but  reduced  by  mono- 
saccharides, and  the  application  of  which  has  recently 
been  carefully  investigated  by  Hinkel  and  Sherman 
(this  J.,  1908,  84).  To  demonstrate  the  presence  of 
lactase  and  maltase,  the  author  proceeds  as  follows  : — 
1  c.c.  of  the  solution  containing  the  enzyme  and 
disaccharide  is  added  to  5  c.c.  of  the  copper  acetate 
reagent,  and  the  solution  heated  in  the  boiling  water 
bath  for  3  minutes.  Reduction  indicates  the  presence 
of  a  monosaccharide,  that  is  hydrolysis,  no  hydrolysis 
being  observed  in  control  solutions  containing  boiled 
enzyme. — E.  F.  A. 

Yeasts  ;  Investigations  on  top-fermentation  pitching , 

and  on  the  pure  cultures  isolated  from  them.  F.  Schon- 
feld  and  H.  Rossman.  Woch.  f.  Brau.,  1908.  25, 
281—286.     (Compare  Rommel,  this  J.,  1908,  462). 

Further  investigations  were  made  on  top-fermentation 
pitching  yeasts  from  breweries  in  which  the  fermentation 
is  effected  at  distinctly  low  temperatures,  viz.,  9 — 12°  C. 
(48 — 54°  F.).  These  yeasts,  which  in  some  cases  consist 
of  mixtures  of  top-  and  bottom-fermentation  yeasts, 
and  also  the  pure  cultures  derived  from  them,  exhibit 
the  general  characteristics  given  previously  (loc.  cit.) 
for  top-fermentation  yeasts.  These  characteristics  seem 
to  be  well  established,  as  the  yeasts  examined,  22  in 
number,  were  obtained  from  different  breweries  making 
widely  different  types  of  beer  and  using,  some  a  low. 
and  some  a  high,  temperature  for  fermentation.  It 
is  evident  that  top  yeasts,  when  continuously  used  for 
fermentation  at  low  temperatures,  undergo  no  change 
by  which  they,  or  the  single-cell  cultures  isolated  from 
them,  lose  their  characteristic  property  of  top-fermentation. 

— T.  H.  R 

Yeast    and    fermentation ;    Importance    of    adcium    salts 

in  brewing  water  to .     F.  Hayduck  and  K.  Schucking. 

Woch.  f.  Brau.,  1908,  25,  241—244,  253—258,  265—270, 
277—281,  297—300. 

The  results  of  a  large  number  of  experiments  with  different 
yeasts  and  worts  prepared  by  various  methods  lead  to 
the  following  conclusions: — The  variations  of:  (1),  the 
lime-content  of  the  wort  with  that  of  the  brewing  water ; 
or  of  (2),  the  lime-content  of  the  yeast  with  that  of  the 
wort,  follow  no  regular  law.  Except  in  extreme  cases, 
the  course  of  fermentation  and  the  character  of  the 
yeast  do  not  depend  on  the  absolute  lime-content  of 
the  wort  and  yeast,  but  are  influenced  by  the  nature  of 
the  calcium  salt  in  the  brewing  water.  Each  calcium 
salt  has  its  specific  action,  which  is  favourable  to  the 
yeast  and  fermentation  in  the  case  of  calcium  carbonate 
and  unfavourable  in  the  case  of  the  sulphate.  The 
work  of  other  investigators  in  this  connection  is  discussed. 

— T.  H.  P. 

Acetaldehyde  ;   Formation   and   decomposition   of by 

yeaats.      A.   Triliat  and   Sauton.       Compt.    rend.,    1908. 

146,  (•<)()-    '.i'.i!». 

Aftki:  preliminary  experiments  with  several  beer-  and 
wine-yeasts,  the  further  work  was  performed  with  pressed 

bakers'  yeast.  It  was  found  that  yeasts  are  able  to 
oxidise    ethyl    alcohol     to    acetaldehyde     in     considerable 

quantity,    hut    the  aldehyde   capidly  disappears  again  if 

steps  arc  not  taken  to  isolate  it  at  once.  A  large 
quantity  of  yeast  was  agitated  with  alcohol  in  suoh 
a  manner  that  it  constantly  came    in    contact    with   the 


air  for  6  hours.  The  yeast  was  at  once  separated  by 
filtration,  and  the  aldehyde  isolated  by  distillation. 
The  oxidation  of  alcohol  to  aldehyde  in  presence  of 
yeast  yields  larger  quantities  than  such  methods  as- 
using  platinum  black,  animal  charcoal,  etc.  A  yeast 
adapts  itself  more  and  more  to  the  oxidation  the  more 
often  it  is  used.  Living  yeast  also  causes  the  aldehyde 
to  disappear  very  rapidly.  The  results  do  not  apply 
to  other  alcohols.  The  oxidising  action  of  yeast  appears- 
to  be  specific  and  not  the  same  as  the  so-called  contact 
reactions.  The  rapid  disappearance  of  aldehyde  following 
its  formation,  explains  the  contradictory  results  obtained 
in  the  analysis  of  fermented  liquors  and  notably  in  wines 
attacked  by  micro-organisms.  The  results  also  afford 
an  explanation  of  the  formation  of  aldehyde  in  quantity  in 
the  alcohol  obtained  in  the  manufacture  of  yeast  by 
the  aeration  process. — E.  F.  A. 

Beer  ;   Susceptibility  of  to  chill,  and  to  production  of 

albumin-turbidity  by  metals.     H.  Keil.     Woch.  f.  Brau.,. 
1908,  25,  246—248. 

Pilsener  beers  are  far  more  sensitive  to  chill  and  to  the 
action  of  metals  than  those  of  a  darker  type,  .a  fact  which 
the  author  attributes  to  the  different  procedure  in  the- 
malting  and  mashing  processes  in  the  two  cases.  Dark 
beers  are  usually  made  by  the  old  three-mash  process  from, 
well-grown  malt,  whilst  for  the  paler  beers,  a  shorter 
mashing  process  and  malt  not  so  well-grown  are  generally 
employed.  Directions  for  both  malting  and  mashing  are 
given,  by  means  of  which  beers  which  remain  perfectly 
bright  when  chilled  may  be  prepared.  As  regards  the- 
turbidity  produced  by  the  action  of  metals,  this  only 
seems  to  occur  when  the  cleaning  of  the  pipes  and  vessels, 
with  which  the  beer  comes  into  contact,  has  been  so 
thorough  as  to  remove  the  protecting  layer  of  beer-scale 
from  the  metal.— T.  H.  P. 

Beers  ;    Sensitiveness  of to  chill.     H.  Keil.     Woch. 

fur  Brau.,  1908,  25,  320—321. 

In  certain  seasons  the  tendency  to  the  production  of 
turbidity  due  to  chill  is  more  prevalent  than  in  others ;. 
this  woidd  seem  to  indicate  that  the  cause  may  lie  to- 
some  extent  in  the  barley  itself.  The  author  has  not  been 
able  to  observe  any  connection  between  the  protein  con- 
tents of  the  malt  and  the  sensitiveness  to  chill  of  the  beers- 
prepared  therefrom.  He  has  studied  the  influence  of 
the  different  methods  of  malting  and  mashing.  Dark 
beers,  which  have  been  brewed  from  long-grown  malts  by 
the  slow  mashing  process,  show  very  little  liability  to  chill- 
turbidity  ;  pale  beers  brewed  by  the  same  mashing 
process  from  long-grown  malts  are  extremely  sensitive. 
Although  the  mashing  process  is  the  same  in  both  cases, 
the  malts  are  very  different.  In  the  case  of  the  dark 
malts,  owing  to  the  high  temperature  of  curing,  the 
proteolytic  action  which  takes  place  during  the  slow  mash- 
ing process  is  only  small,  but  in  the  case  of  low-cured  pale 
malts  the  proteolytic  changes  during  mashing  are  con- 
siderable. Beers  brewed  from  pale  malts  cured  at  higher 
temperatures  are  less  liable  to  chill-turbidity.  Also, 
when  the  high-temperature,  quick  mashing  process  is 
adopted  (temperatures  below  62-5°  C.  being  avoided), 
proteolytic  action  is  largely  restricted,  and  the  beers  are 
less  liable  to  become  cloudy  on  chilling.  A  combination 
of  high-temperature  curing  and  high-temperature  mashing, 

with     pale    malts,    gives    the    most     resistant     beers         The 

author  has  confirmed  Schonfeld's  observation  that  beers 
which  have  already  been  stored  at  fairly  warm  tempera- 
tures are  more  liable  to  ohill-hazes  than  beers  which  have 
never  been  subjected  to  higher  temperatures.    The  differ 

inrrs  observed  between  the  different  beers  are  not  SO 
much    in    the    final    intensity  of   the    turbidity  formed  after 

prolonged  chilling,  as  m  the  rapidity  with  which  the 
turbidity  appears  during  cold  storage.  Theoretically, 
short-grown,   high-oured    pale   malts,   provided   they  are 

Sufficiently  modified,  should  yield   the  most    resistant    beers, 

especially  if  brewed  bj  i be  ipnek.  high-temperature  mash- 
ing process,  but  BUOh  malts  are  rarely  met  with.  The  hard- 
ness of  the  brewing  water  may  possibly  play  a  part  in 
determining  the  sensitiveness  of  the  beer  ;    probably  waters 
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rich  in  gypsum  would  increase  the  tendency  to  turbidity. 
A  low  fermentation  temperature  appears  to  be  conducive 
to  sensitiveness  towards  chill,  probably  because  the 
multiplication  of  the  yeast  is  restricted,  and  the  cleansing 
of  the  beer  is  less  complete. — J.  F.  B. 

■Sarcimr  ;  Rapid  method  for  detection  of .     M.  Raux. 

Woeh.  fur  Bran.,   1908,  25,  321—322. 

The  culture  liquid  used  consists  of  incompletely  fermented 
beer  prepared  from  a  10  per  cent.  wort,  to  which  is  added 
about  twice  its  volume  of  concentrated  yeast-water.  The 
cultures  are  developed  at  a  temperature  of  25°  C.  in  an 
ordinary  sterilised  llask  of  15  c.c.  capacity,  and 
are  protected  from  access  of  air  by  means  of  a 
paraffined  cork.  After  2 — 3  days,  traces  of  sarcinae 
invisible  to  the  naked  eye  may  be  detected,  at  the 
same  time  wild  yeasts  appear  with  the  sarcinae. 
The  development  of  the  sareina?  takes  the  form  of  colonies 
in  intimate  association  with  the  yeast  cells,  so  that  a 
■symbiosis  of  the  two  kinds  of  organisms  appears  probable  ; 
the  sarcinas  would  appear  to  derive  nutrition  from  the 
protein  matters  excreted  by  the  yeast.  The  development 
of  the  sareina?.  other  conditions  being  the  same,  is  more 
rapid  if  an  unhopped,  incompletely  fermented  wort,  very 
rich  in  nitrogen,  be  employed  ;  the  beer  obtained  from 
this  is  kept  at  a  temperature  of  43°  C,  so  that  fermentation 
ceases,  and  autolysis  of  the  yeast  takes  place.— J.  F.  B. 

Citric  acid  in  wine  ;   Detection  of .     G.  Favrel.    Ann. 

Chim.  analyt..   1908,  13,   177—179. 

The  method  proposed  is  based  on  the  formation  of 
acetonedicarboxylic  acid  when  citric  acid  is  heated  with 
concentrated  sulphuric  acid.  100  c.c.  of  the  wine  are 
■evaporated  to  dryness,  the  residue  is  dissolved  in  7  c.c. 
of  boiling  water,  35  c.c.  of  95  per  cent,  alcohol  are  added, 
the  mixture  is  placed  aside  for  30  minutes,  and  filtered. 
The  filtrate  is  treated  with  04  grm.  of  calcium  acetate 
dissolved  in  5  c.c.  of  water,  and  the  precipitated  calcium 
citrate  is  collected  on  a  filter.  When  dry,  the  calcium 
citrate  is  transferred  to  a  dry  test-tube,  3  c.c.  of  sulphuric 
acid  (sp.  gr.  1  -84)  previously  heated  to  100°  C.  are  added, 
and  the  whole  is  kept  at  a  temperature  of  80° — 90°  C. 
for  2  minutes.  The  solution  is  then  cooled,  diluted  with  3 
times  its  volume  of  water,  again  cooled,  and  shaken  with 
10  c.c.  of  alcohol-free  ether.  The  ethereal  extract  is 
filtered,  and  evaporated,  when  characteristic  crystals  of 
acetonedicarboxylic  acid  separate  out  if  citric  acid  was 
•present  in  the  wine.  The  crystals  are  soluble  in  water, 
and  the  solution  gives  a  violet-red  coloration  with  ferric 
chloride,  which  is  discharged  on  the  addition  of  a  mineral 
acid.  The  reaction  is  not  influenced  by  the  presence  of 
other  organic  acids,  such  as  formic,  acetic,  propionic, 
butyric,  tartaric,  malic,  succinic,  lactic,  or  oxalic  acids 
in  the  wine  or  other  liquid  under  examination,  but  salicylic 
acid,  if  present,  must  be  removed  previously  by  extracting 
the  wine  with  ether,  after  acidifying  with  hydrochloric 
acid.  The  test  will  detect  0-05  grm.  of  citric  acid  in  1  litre 
•of  wine. — W.  P.  S. 

Tartaric  acid  ;    Determination  of volumetrically  in 

tartar   and   lees.     E.    Pozzi-Escot.     See   XXIII. 

Patents. 

Water    for    whisky    distillation    and   for   other    brewing 

purposes ;     Plant   for    treatment   of   .     A.    Smith, 

Knockando,  X.B.     Eng.  Pat.  16,291,  July  16,  1907. 

The  water  is  first  passed  through  a  filter  which  may  be 
either  a  gravitation  or  a  vacuum  filter.  It  is  then  pumped 
through  a  heater  which  consists  of  a  closed  tank,  in  which 
is  arranged  horizontally  a  coil  of  pipes,  through  which 
the  water  passes.  Steam,  which  may  be  exhaust  steam, 
is  admitted  to  the  tank,  and  is  caused  to  impinge  on  the 
coil  of  pipes  containing  the  water  to   be  heated.      The 

ed  water  then  passes  out  at  the  top  of  the  heater  and 
to  the  mash-tun,  whilst  the  water  condensed  from  the 

Mi  in  the  heater-tank  is  collected  in  a  reservoir  for 
returning  to  the  boilers. — J.  F.  B. 


Rectifying  of  alcoholic  liquid.     E.  Guillaume,  Paris.     U.S. 
Pat.  887,793,  May  19,  1908. 

See  Eng.  Pat.  5794  of  1902  ;   this  J.,  1903,  223.— T.  F.  B. 

Soy ;     Apparatus  for  brewing .     T.    Suzuki,   Suna- 

mura,  Japan.    U.S.  Pat.  888,204,  May  19,  1908. 

The  apparatus  consists  of  a  closed  vessel  provided  with  a 
central  cylinder  ;  a  piston  is  fitted  in  the  latter,  and  valves 
in  the  piston  allow  the  soy  to  pass  in  an  upward  direction 
only,  as  the  piston  is  moved  up  and  down.  The  soy  is  thus 
caused  to  circulate  through  the  cylinder  and  outer  part  of 
the  vessel.  Means  are  provided  for  working  the  piston, 
and  the  temperature  of  the  soy  is  controlled  by  means  of 
a  coil  placed  in  the  space  between  the  cylinder  and  the 
wall  of  the  vessel. — W.  P.  S. 

Beer-wort ;    Process  and  apparatus  for  filtering  .     H. 

Breker.      Fr.   Pat.  385,574,  July  19,  1907. 

In  the  filtering  vessel  described,  the  false,  perforated 
bottom  is  supported  at  a  greater  height  than  usual  above 
the  actual  bottom  of  the  vessel ;  the  liquid  is  drawn 
off  laterally  through  pipes  situated  in  the  space 
between  the  two  bottoms,  and  an  ai-rangement  is  provided 
over  the  opening  of  each  pipe,  so  that  the  liquid  cannot 
directly  enter  from  above,  thus  allowing  of  the  subsidence 
to  the  bottom  of  the  vessel  of  all  particles  in  suspension, 
whence  they  are  removed  through  other  openings.  An 
indicator  shows  the  level  of  the  liquid  in  the  vessel, 
and  either  gives  warning  when  the  vessel  is  empty,  or 
automatically  closes  the  openings  of  the  pipes. — W.  P.  S. 

Raffinose  and  products  containing  the  same;     Enzymatic 

hydrolysis  of .     M.  Gollmert.     Ger.  Pat.   195,072, 

Aug.  5,   1906. 

By  the  action  of  certain  enzymes,  such  as  emulsin  or 
kephir-lactase,  raffinose  is  converted  into  sucrose  and 
galactose.  This  action  can  be  applied  to  the  preparation 
of  sucrose  and  galactose  from  raffinose  ;  to  increasing  the 
sweetening  power  of  the  syrup  prepared  from  the  residual 
molasses  obtained  in  de-saccharification  processes ; 
and  to  rendering  raffinose  fermentable  by  top-fermen- 
tation yeasts. — A.  S. 

Beer  containing   lactic   acid ;    Preparation   of .     K. 

Scholvien.     Ger.  Pat.  193,913,  Dec.  22,  1906. 

Beer  wort  is  acidified  by  means  of  lactic  acid  bacteria  in 
the  usual  manner,  and  is  then  rapidly  cooled  and  sown 
with  bottom-fermentation  yeast.  At  the  low  temperature 
the  lactic  bacteria  are  unable  to  compete  effectively 
against  the  yeast,  and  no  lactic  acid  or  only  a  very  smal! 
quantity,  is  further  produced.  By  working  in  this  way,  the 
volatile  and  non-volatile  products,  including  aromatic 
substances,  produced  by  the  lactic  fermentation,  are  not 
altered  or  expelled.  A  suitable  lactic  acid  bacterium  is 
Bac.  Delbrucki. — A.  S. 

Beer  yeast ;   Rendering suitable  for  baking  purposes. 

Ger.  Pat.   194,443.     See  XVIII.4. 

Barley;      Denaturing .     Ger     Pat.     194,644.     See 

xvniA. 


XVIIL— FOODS  ;  SANITATION  ;  WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(A.)— FOODS. 

Cocoa  beans  ;  The  quantity  of  soluble  silica  in .     H. 

Matthes  and  O.  Rohdich.     Z.  offentl.  Chem.,  1908,- 14, 

166—169. 
The  amount  of  soluble  silica  yielded  by  a  sample  of  cocoa 
has  been  recommended  by  Matthes  and  Miiller  (Z.Unters. 
Nahr.  Genussm.,    1906,  12,  94)  as  an  indication  of  the 
presence,  or  absence,  of  added  husk  in  the  sample.     The 
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authors  find,  however,  as  the  result  of  the  examination 
of  20  specimens  of  cocoa  beans  of  different  origin,  that 
the  amount  of  soluble  silica  varies  from  002  to  088  per 
cent.,  and,  consequently,  the  datum  is  of  no  use  for  the 
positive  detection  of  added  husk  in  cocoa. — W.  P.  S. 

Rice-straw ;    Composition  of .     T.   Takeuchi.     Bull. 

Coll.  Agric,  Tokio,  1908,  7,  619—621. 
Straw  from  rice  plants  when  the  seed  production  was 
poor,  was  found  to  be  somewhat  richer  in  protein,  fat, 
and  carbohydrate  than  straw  from  plants  giving  a  good 
yield  of  grains,  as  shown  by  the  following  analyses  — 


Straw  from 

favourable 

harvest. 

Straw  from 
poor  harvest. 

Hygroscopic  water    

Dry  matter 

Total  nitrogen   

Crude  protein 

12-31 

87-69 

0-97 

6-05 

1-36 

31-16 

11-42 

5-39 

2-25 

0-79 

14-86 

14-28 

9-85 

90-12 

1-48 

8-82 

Crude  fat 

Crude  fibre 

Silica    

1-65 
28-72 
12-35 

6-13 

Starch  and  hemicelluloses . 
Pentosans    

3-28 
0-96 

18-75 
16-55 

The  percentage  of  silica  in  rice  straw  is  6-15,  whilst  straw 
from  wheat  contains  2-12,  from  barley  2-73,  from  oats 
3-36,  and  from  maize  T54  per  cent,  of  silica. — E.  F.  A. 


Ethyl  ester  value  ;  The  - 
detection  of  cocoanut  oil. 
XII. 


—  :    a   neio  constant  for  the 
J.  Hanus  and  L.  Stekl.     See 


Cacao   butter  ;     Unsaponifiable   constituents   of .     H. 

Matthes  and  O.  Rohdich.     See  XII. 

Patents. 

Yolk  emulsion  to  be  used  in  the  production  of  edible  fats, 
butler  substitutes,  and  the  like  ;    Process  for  preparing 

.     M.  Riegel,  Berlin.     Eng.  Pat.   12,095,  May  24, 

1907. 

See  Fr.  Pat.  378,281  of  1907  ;  this  J.,  1907, 1156.— T.  F.  B. 

Emulsifying   and   homogenising   milk   and   other  liquids  ; 

Method   of ,    and   apparatus   therefor.     J.    V.    M. 

Risberg,  Sodertelje,  Sweden.     Eng.  Pat,  25,890,  Nov.  22, 
1907.     Under  Int.  Conv.,  Nov.  26,  1906. 

See  Fr.  Pat.  384,310  of  1907  ;  this  J.,  1908,  465.— T.  F.  B. 

(1).  Milk;   Process  of  producing  dried .     (2).  Milk; 

Process  of  condensing .     (3).  Evaporating  apparatus 

[for  milk,  etc.].     J.  A.  Just,  Svracuse,  N.Y.     U.S.  Pats. 
888,016,  888,017,  and  888,018,  May  19,  1908. 

(1).  The  milk  is  fed  continuously,  in  the  form  of  a  thin 
layer,  on  to  the  centre  of  a  rapidly  rotating  horizontal  disc. 
This  disc  is  mounted  in  a  closed,  heated  chamber  from 
which  the  air  is  exhausted.  The  supply  of  milk  is  regu- 
lated according  to  the  size  of  the  chamber,  so  that  the 
fine  particles  of  milk,  thrown  fiom  the  edge  of  the  disc, 
are  dried  before  they  fall  to  the  bottom  of  the  chamber. 
(2).  The  process  consists  in  supplying  a  stream  of  the  milk 
on  to  a  rapidly  rotating  surface,  so  that  the  layer  of  milk 
leaves  the  circumference  of  the  surface  in  a  fog-like, 
homogeneous  condition.  (3).  The  apparatus  consists  of 
a  vacuum  chamber  provided  with  a  heating  device  ;  a 
pair  of  flat  discs  are  mounted  close  together  on  a  central 
shaft  in  the  chamber,  and  means  are  provided  for  rotating 
the  shaft  rapidly.  The  liquid  to  be  evaporated  is  supplied 
between  the  discs  at  or  near  their  centre. — W.  P.  S. 

Liquids   [milk]  ;   Apparatus   for  concentrating .     A. 

Qanlfo.     First  Addition,  dated  Feb.   27.    1907,  to  Fr. 

Pat.  374,457,  Jan.  24,  1907  (this  J.,  1907,  774). 
Calcium  carbonate,   phosphate,   and    caseinate   are  em- 
ployed for  neutralising  the  acidity  of  milk  before  concen- 


trating the  latter  in  the  apparatus  described  in  the  original 
specification. — W.  P.  S. 

Beer  yeast ;  Process  for  rendering suitable  for  baking 

purposes.     F.  Sarnighausen.     Ger.  Pat,  194,443,  Aug.  19, 
1906. 

Waste  brewer's  yeast  is  washed  several  times  with  cold 
water,  and  after  separating  the  wash-water  as  completely 
as  possible,  treated  with  four  times  its  quantity  of  warm 
water,  so  that  the  mixture  contains  40 — 42  per  cent,  of 
yeast.  This  mixture  is  vigorously  aerated  for  6 — 8 
minutes,  the  warm  water  separated,  and  the  yeast  washed 
twice  with  cold  water.  After  again  separating  the  wash- 
water,  the  yeast  is  treated  with  a  dilute  solution  of  tartaric 
acid,  so  that  the  mixture  has  an  acidity  of  0-7 — 08  c.c. 
of  N/i  acid  per  20  c.c.  After  aerating  gently  during 
half  an  hour,  the  yeast  is  pressed.  It  is  stated  to  be  quite 
stable  and  free  from  bitterness. — A.  S. 


Barley  ; 


J. 
1905. 


Martin.     Ger. 


Method  of  denaturing 

Pat.   194,644,  Dec.  20, 

In  order  to  render  barley  unsuitable  for  mashing  and  for 
the  preparation  of  malt  products,  without  injuring  its 
suitability  as  a  fodder,  it  is  infected  with  suitable 
organisms,  for  example,  by  spraying  it  with  wine  or  beer 
which  has  undergone  lactic  or  acetic  fermentation. — A.  S. 

(B.)— SANITATION;     WATER    PURIFICATION. 

Underground  water  supplies  to  the  Thames  basin  ;    Some 

observations  upon  the .     C.  Beadle.     J.  Soc.  Arts, 

1908,  56,  655—668. 

A  discussion  of  the  subject  under  the  headings : — 
(1).  Visible  depletion.  (2).  Available  supplies.  (3).  To 
what  extent  supplies  have  been  drawn  upon.  (4).  Future 
supplies  and  requirements. 

Manganese   sulphate  ;    Removal   of from   water,    by 

means  of  zeolites.     H.  Luhrig  and  W.  Becker.     Chem.- 
Zeit.,  1908,  32,  514—516  and  531—532. 

Experiments  have  been  carried  out  on  the  efficiency  of  the 
method,  proposed  by  Gans  and  others,  for  removing 
manganese  sulphate  from  water  by  means  of  artificial  or 
natural  zeolites  (this  J.,  1907,  481  and  711).  Similar 
results  are  obtained  with  the  natural  and  artificial  sub- 
stances, but  the  latter  are  the  more  active.  A  given 
quantity  of  manganese  sulphate  is  most  effectively 
removed  from  solution,  if  this  is  dilute  and  is  made  to- 
filter  slowly  through  a  bed  of  the  silicate.  The  presence 
of  the  salts  of  other  bases  in  solution  is  unfavourable  to  the 
absorption  of  manganese.  By  subsequent  treatment  of 
the  silicate  with  solutions  of  salts,  such  as  ammonium 
chloride,  in  order  to  revivify  it,  the  whole  of  the  absorbed 
manganese  is  not  removed,  but  it  is  found  to  be  present 
partly  as  hydrated  peroxide,  which,  on  the  large  scale,, 
tends  to  the  obstruction  of  the  filter  beds. — F.  Sodn. 

Nitrates  ;    Limitations  of  the  copper- zinc  couple  method  itk 

determining .     J.  E.  Purvis  and  R.  M.  Courtauld. 

Proc.  Cambridge  Phil.  Soc,  1908,  14,  441—446. 

The  results  of  a  number  of  experiments  are  recorded,  the- 
investigation  being  carried  out  with  the  object  of  ascer- 
taining to  what  extent  the  presence  of  albuminous  matters 
interferes  with  the  determination  of  nitrates  in  sewage, 
etc.,  by  the  copper-zinc  couple  method.  The  determina- 
tions were  made  on  solutions  containing  known  amounts 
of  nitrates,  albumin,  peptone,  and  blood  scrum,  and  on 
sewage  free  from  nitrates.  It  appears  from  the  figure! 
given,  that  a  small  amount  of  ammonia  was  formed  in  the 
solutions  containing  no  nitrate,  and  was.  consequently, 
produced  by  the  disintegration  of  the  albuminous  com- 
pounds. The  effect  of  the  couple  when  acting  in  solutions 
containing  both  nit  rales  and  albuminous  matters  was 
variable  ;  in  some  instances  the  amount  of  ammonia  pro- 
duced wa>  greater  than  would  be  due  i"  the  reduction  of 
the  nitrates  alone,  and  in  others  less.  It  would  seem  that 
tho  COUple  does  nut  always  complete  the  reduction  of 
the  nitrate  or  of  the  albuminous  matter  before  acting  on 
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the  other.  The  experiments,  therefore,  suggest  some 
doubts  as  to  the  accuracy  of  this  method  for  determining 
nitrates  in  waters  heavilv  charged  with  organic  nitrogenous 
matters.— W.  P.  S. 

Patents. 

Befuse  :  Processes  and  furnaces  for  the  combustion  of . 

A.  Pried,  Barmen,  Germany.     Eng.  Pat.  10.712,  -May  8, 
1907. 

The  furnace  consists  of  two  combustion  chambers,  pro- 
vided with  ash-pits,  and  into  which  the  refuse  is  intro- 
duced from  the  top.  The  air  supply  is  regulated  so  that 
carbon  monoxide  is  the  principal  gas  produced,  and  the 
-  are  conducted  from  the  top  of  the  furnace  into  a 
chamber  where  they  are  mixed  with  hot  air.  The  refuse 
is  only  burnt  iu  one  of  the  combustion  chambers  at  a  time, 
the  heated  ashes  in  the  other  being  used  to  heat  the  air 
supplied  to  the  mixing  chamber.  In  the  latter  the  gases 
and  air  are  burnt,  and  the  heat  generated  is  employed  for 
heating  a  tubular  boiler.  A  transverse  wall  or  bridge, 
placed  across  the  mixing  chamber,  serves  as  a  means  of 
storing  heat  and  as  igniter  for  the  gases  when  once  the 
furnace  is  running  regularly.  Instead  of  the  transverse 
wall,  a  hanging  wall  may  be  built  in  front  of  the  boiler. 
Means  are  provided  for  removing  soot  and  fine  ashes  from 
all  parts  of  the  furnace. — W.  P.  S. 

tge,  etc.  ;    Apparatus  for  the  biological  purification  of 

.     J.  J.  E.  Douzal.     Fr.  Pat,  385,573,  March  21, 

1907. 

The  apparatus  consists  of  two  parts,  an  anaerobic  chamber 
and  an  aerobic  or  oxidising  chamber.  The  sewage  is 
admitted  to  the  former,  which  is  a  closed  tank,  through  a 
central  pipe  passing  through  the  top.  A  serpentine  pipe 
reaching  from  the  bottom  to  nearly  the  top  of  the  tank 
serves  as  the  outlet  for  the  sewage,  and  by  surrounding  the 
central  pipe,  acts  as  a  coarse  screen  for  the  inflowing 
sewage.  The  sewage,  after  being  in  the  closed  tank  for 
the  necessary  period  of  time,  is  delivered  from  the  top  of 
the  serpentine  into  a  small  tank  situated  at  the  top  of  the 
second  chamber ;  the  top  of  this  tank  is  provided  with  a 
filter.  The  sewage  passes  upwards  through  this  filter  into 
another  small  tank  having  a  filter  at  its  bottom,  and  thence 
flows  over  inclined  open  channels  to  the  bottom  of  the 
chamber,  where  it  is  sprinkled  over  a  filter  bed.  The 
effluent  is  collected  at  the  bottom  of  the  chamber  and  con- 
ducted away.  The  two  chambers  may  be  superposed  or 
situated  side  by  side. — W.  P.  S. 


(C. )— DISINFECTANTS. 

Insecticides  and  fungicides.  New  forms  of  kerosene  emul- 
sions. F.  T.  Shutt.  Canadian  Dept.  Agric,  Annual 
Report  on  Exper.  Farms,  1906,  181—182. 

Ordinary  flour  was  found  to  be  a  very  satisfactory 
emulsifying  agent  for  use  in  mixtures  of  coal  tar  oil  and 
water,  8  oz.  of  flour  being  capable  of  holding  1  quart  of  the 
oil  in  perfect  suspension  in  2  galls,  of  water.  In  preparing 
the  emulsions,  the  flour  is  mixed  with  the  oil,  and  the 
mixture  is  then  churned  with  the  water.  The  following 
washes  are  serviceable  to  fruit-growers: — (1).  Copper 
sulphate  (bluestone),  4  lb.  ;  flour,  8  lb.  ;  kerosene, 
4  galls.  ;  water,  36  galls.  (2).  Sodium  hydroxide,  8  lb.  ; 
flour,  8  lb.  ;  kerosene,  4  galls.  ;  water,  36  galls. 
(3).  Copper  sulphate,  4  lb.  ;  lime,  4  lb.  ;  kerosene,  4  galls.  ; 
water,  36  galls.  (4).  Copper  sulphate,  lime,  flour,  of  each 
4  lb.  ;  kerosene,  4  galls.  ;  water,  36  galls. — W.  P.  S. 

Patents. 

Disinfectant ;   A  solid,  soluble .     P.  Dame.     Fr.  Pat. 

385,706,  March  26,  1907. 

The  disinfectant  consists  of  a  mixture  of  an  alkali  hypo- 
chlorite, preferably  sodium  hypochlorite,  and  anhydrous 
■odium  carbonate.  About  equal  parts  of  each  are  used, 
but  this  proportion  may  be  varied,  and  other  anhydrous 


salts,  such  as  sodium  sulphate,  sodium  phosphate,  magne- 
sium sulphate,  borax,  or  alum,  can  be  used  in  place  of 
sodium  carbonate. — W.  P.  S. 

Insecticide-fertiliser.     U.S.  Pat.  888,148.     See  XV. 
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Hook   papers  ;   Preservation   of in   public  libraries. 

\V.  Herzberc.     Mitt.  K.  Materialprufungsamt,  1908,  26, 

105—137. 
The  author  has  examined  435  samples  of  paper  supplied 
by  the  Berlin  University  Library  and  taken  chiefly  from 
treatises  and  periodicals  devoted  to  the  arts  and  sciences. 
Such  books  partake  of  the  nature  of  permanent  records 
of  importance,  and  it  might  be  expected  that,  in  com- 
parison with  the  cost  of  the  book,  the  small  difference 
between  the  cost  of  a  good  paper  and  a  bad  paper  would 
not  be  considered.  The  standard  paper  considered  satis- 
factory for  publications  of  this  importance  is  that  specified 
in  the  list  of  Prussian  "  normal  "  papers  as  "  class  8a,"  a 
pure  rag  paper,  with  mechanical  properties  corresponding 
with  the  "  strength-class  4  "  ;  for  works  of  subordinate 
importance,  paper  of  "  class  8b,"  composed  of  any  non- 
limified  fibres,  but  of  the  same  strength -class,  would  be 
admissible.  The  work  of  the  author  has  been  to  ascertain 
what  proportion  of  the  papers  in  actual  use  conform  with 
these  standards,  and  thus  have  a  reasonable  prospect  of 
surviving  for  any  length  of  time  under  the  conditions  of 
use  in  a  reference  library.  Considering  first  the  fibre 
composition  of  the  papers,  and  excluding  books  printed 
before  the  second  half  of  the  19th  century,  the  author  has 
been  able  to  compare  the  results  with  those  of  a  similar 
investigation  made  20  years  ago  by  A.  Martens.  The 
figures  are  given  in  the  following  table  : — 


No.  of  samples 

Percentage  of  samples 

tear. 

tested. 

belonging  to  Fibre-Class. 

I. 

III. 

IV. 

1887 

123 

2 

33 

60 

1907, 

419 

9 

70 

21 

Class    I.=pure    rag;     Class    III.=any    non-lignified    fibres; 
Class  rV.=any  fibres  whatever,  including  mechanical  wood  fibres. 

Thus  there  has  been  a  distinct  improvement  in  the 
direction  of  excluding  the  extremely  perishable  mechanical 
wood  fibre  from  valuable  publications.  But  the  author's 
tests  of  the  mechanical  properties,  which  could  only  be 
made  in  full  on  246  samples,  showed  an  extremely  unsatis- 
factory state  of  things.  Only  1-6  per  cent,  of  the  papers 
tested,  fulfilled  all  the  specifications  of  "  strength- 
class  4."  About  one-third  of  the  samples  showed  a 
sufficiently  high  breaking-length  or  breaking-stretch,  but 
only  18  per  cent,  were  up  to  the  standard  in  both  respects. 
The  quality  of  resistance  to  repeated  creasing  showed  the 
worst  results,  only  1  -8  per  cent,  of  the  samples  reaching  the 
standard  specified  for  class  4.  Yet  this  quality  is  probably 
one  of  the  most  important  factors  in  the  durability  of  a 
paper  when  used  in  the  form  of  a  book.  The  author  states 
most  emphatically  that  a  specification  based  on  com- 
position alone  is  not  sufficient  to  ensure  a  durable  book 
paper,  in  fact  some  of  the  worst  examples  cited  refer  to 
papers  composed  mainly  or  entirely  of  rag  fibres.  The 
quality  of  the  raw  material  and  its  suitable  treatment  in 
the  process  of  manufacture  are  really  of  more  importance. 
These  can  only  be  ensured  by  a  strength  specification. 
The  author  asks  for  a  commission  representing  the 
various  interests,  with  a  view  to  legislation,  making 
it  compulsory  that  all  copies  of  printed  matter 
deposited  in  or  purchased  by  the  public  libraries  should 
be  printed  on  papers  of  the  "  normal "  class  8a  or 
class  8b.  In  the  case  of  treatises,  valuable  books,  etc.. 
class  8a,  a  pure  rag  paper,  should  be  used  ;  in  the  case  of 
periodical  literature  a  general  regulation  for  the  use  of 
rag  papers  would  cause  too  heavy  a  demand,  and  paper 
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of  class  8b  would  be  permissible.  If  necessary,  special 
"  library  copies  "  would  have  to  be  printed  to  conform 
with  these  regulations. — J.  F.  B. 

Patents. 

Paper,   cardboard,   etc.,   in  band  form  ;    Method  and  ap- 
paratus for  marbling .     H.  Metzger,  Aschaffenburg- 

Damm,  Germany.     Eng.  Pat.  426,  Jan.  7,  1908. 

Water  is  caused  to  flow  in  a  very  shallow  stream  along  a 
trough,  the  inclination  of  which  can  be  adjusted  to  regu- 
late the  speed  of  flow.  The  marbling  colours  are  sprinkled 
or  injected  into  this  shallow  stream  of  water  before  it 
reaches  the  paper.  The  formation  of  patterns  may  be 
effected  by  hand  or  by  means  of  transversely  movable 
rakes  and  fixed  combs,  placed  across  the  channel  between 
the  colour  supply  and  the  paper  under  treatment.  The 
paper,  in  the  form  of  a  continuous  band,  passes  under  a 
roller  which  brings  it  into  contact  with  the  surface  of 
the  stream  of  marbling  water,  but  without  actually 
immersing  it.  Thus  the  paper  picks  up  the  colours  from 
the  surface  of  the  water,  but  is  not'  appreciably  wetted  ; 
the  colours,  therefore,  do  not  run  off.  The  paper  carrying 
the  colours  passes  upwards,  and  is  treated  with  a  suitable 
fluid  by  means  of  a  spray,  for  the  purpose  of  fixing  the 
colours,  and  is  finally  dried.  The  water  from  which  the 
colour  has  been  removed,  runs  away  at  the  end  of  the 
trough  into  an  inclined  discharge  channel. — J.  F.  B. 

Celluloid ;    Manufacture   of  a  non-inflammable   substitute 

for  .     L.   L.   Bethisy,   Villeneuve  la  Garenne,  and 

L.    F.    Fouchard    and    E.    Vignes,    Paris.     Eng.    Pat. 
11,397,  May  15,  1907.     Under  Int.  Con  v..  July  12,  1906. 

See  Fr.  Pat.  368,004  of  1906  ;  this  J.,  1906,  1231.— T.  F.  B. 

Stearine-pitch   as   waterproofing   and   insulating   material, 
Fr.  Pat.  385,805.     See  III. 
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Strychnine  alkaloids.  1st  communication.  Oxidation  of 
strychnine  and  brucine  by  a  new  method.  H.  Leuchs. 
Be'r.,  1908,  41,  1711—1720. 

Anhydrous  brucine  was  dissolved  in  acetone,  cooled  to 
0°  C,  and  powdered  potassium  permanganate  added 
gradually.  When  the  oxidation  was  complete,  the  precipi- 
tate was  collected,  washed  with  acetone,  and  extracted 
with  water  The  aqueous  extract  was  acidified,  and 
shaken  with  chloroform,  when  brucinonicacid,  C23H2408N2, 
was  obtained  in  a  yield  of  20 — 23  per  cent.  By  using  less 
permanganate  in  the  oxidation,  dihydrobrucinonic  acid, 
C3H2C08N2,  was  produced.  Brucinonic  acid  crystallises 
from  water  in  small  colourless  prisms  which  contain  water 
and  melt  at  178°— 183°  C.  (corr.).  When  dried  at  105°  C. 
or'crystallised  from  alcohol,  it  melts  with  decomposition 
at^266°  C.  (corr.).  When  dissolved  in  the  calculated 
amount  of  2V/10  sodium  hydroxide,  it  has  [rt]p=  -47-6° 
to  -48-5°.  The  monoethyl  ester  melts  at  130°— 132°  C. 
when  crystallised  from  alcohol  or  benzene,  and  at 
161° — 163°  C.  when  crystallised  from  glacial  acetic  acid. 
Dihydrobrucinonic  acid  is  soluble  with  difficulty  in  most 
solvents.  It  melts  with  decomposition  at  315°  C.  (corr.), 
and  has  [«]r>=  -14-6°  to  -14-8°  when  dissolved  to  the 
extent  of  about  17  per  cent,  in  sodium  hydroxide  solution. 
Powdered  strychnine  was  shaken  in  a  bottle  with 
acetone,  and  portions  of  finely  powdered  permanganate 
added  from  time  to  time.  The  precipitate  was  heated  in 
the  same  way  as  that  described  for  the  oxidation  of 
brucine.  There  was  a  yield  of  about  15 — IX  per  rent,  of 
strychninonie  acid,  C2lH?nOf)N.,.  and  a  small  yield  <>!' 
the  very  much  less  soluble  dflrydrostrychninonio  arid, 
C2iH22OflN...         Strychninonie     acid     is     monobasic,     and 

crystallises  from  water   in   shortened    prisms  containing 

two  molecules  of  the  solvent.  When  dissolved  m  the 
requisite  amount  of  ZV/10  sodium  hydroxide,  it  has 
[«]d  =  -43-3°.     It  melts   with   decomposition    at   265° — 


267°  C.  (corr.).  Dihydrostrychninonic  acid,  when  dis- 
solved in  alkali  and  precipitated  with  an  acid,  forms  small 
colourless  rectangular  tablets.  It  melts  at  315°  C.  (corr.) 
with  decomposition,  and  has  [«]d=+4-3°  in  sodium 
hydroxide  solution. — F.  Shdn. 

Arbutin  from  quinol  {hydroquinone)  ;    Distinction  of . 

P.  Lemaire.     Ann.  Chini.  analyt.,  1908,  13,  105—107. 

Arbutin,  the  glucoside  occurring  in  bearberry  leaves 
(Arctostaphylos  uva  ursi)  and  whortleberry  leaves  (Vac- 
cinium  vitis  idaea),  only  reduces  Fehling's  solution  after  it 
has  been  hydrolysed  by  the  action  of  a  dilute  acid  or  a  fer- 
ment, whilst  quinol  reduces  this  reagent  directly.  A  1  per 
cent,  solution  of  arbutin  reduces  ammoniacal  silver 
nitrate  solution  on  boiling,  and  gives  a  precipitate 
when  heated  with  sodium  hypobromite  solution  ;  in  the 
case  of  quinol  these  two  reactions  take  place  in  the  cold. 
Ferric  chloride  gives  a  slate-blue  coloration  with  arbutm 
and  a  yellowish- brown  with  quinol,  a  blackish  crystalline 
precipitate  forming  subsequently.  A  brownish-black 
coloration  is  obtained  when  arbutm  is  added  to  sulphuric 
acid  containing  a  little  formaldehyde.  When  boiled  with 
mercuric  sulphate  solution,  arbutin  yields  a  light  yellow, 
and  quinol  a  yellowish-brown  coloration  ;  in  both  cases 
a  precipitate  forms  on  cooling  the  mixture.  Sodium 
hydroxide  effects  no  immediate  change  of  colour  when 
added  to  arbutin  solution,  but  quinol  solution  becomes 
brown.  An  alkaline  arbutin  solution,  when  treated  with 
sodium  peroxide,  gives  a  yellowish  coloration,  whilst  in 
the  case  of  quinol  the  mixture  becomes  reddish-brown  in 
colour.— W.  P.  S. 

Sakuranin,  a  new  glucoside  from  the  bark  of  Prunus 
pseudo-cerasus,  var.  sieboldi.  Y.  Asahina.  J.  Pharm. 
Soc.  Jap.,  1908,  213  ;    Apoth.-Zeit.,  1908,  33,  326. 

A  new  glucoside,  sakuranin,  C22H.>4018,  forming  white 
needles,  m.  pt.  210 — 212°  C,  has  been  isolated  from  the 
bark  of  Prunus  pseudo-cerasus,  var.  sieboldi.  It  has  a 
bitter  taste,  is  readily  dissolved  in  dilute  alcohol,  less 
soluble  in  strong  alcohol  and  in  water,  and  insoluble  in 
ether.  The  alcoholic  solution  is  coloured  yellow  by  ferric 
chloride.  It  is  hydrolysed  by  acids  into  dextrose  and 
sakuranetin,  C16H1406.  The  latter  forms  white  needles, 
m.  pt.  150°  O,  and  contains  a  methoxyl  group  ;  it  affords 
phloroglucinol,  acetic  acid,  and  p-hydroxybenzoic  acid 
when  fused  with  potassium  hydroxide. — J.  0.  B. 

Olive   leaves ;    Constituents   of .     F.    P.    Power   and 

F.  Tutin.     Chem.  Soc.  Trans.,  1908.  93,  891—904. 

The  air-dried  olive  leaves,  when  treated  by  percolation 
with  boiling  alcohol,  yielded  30  per  cent,  of  their  weight 
of  extracted  matter,  of  which  nearly  63  per  cent,  was 
soluble  in  cold  water,  whilst  a  further  8-7  per  cent,  could 
be  dissolved  with  boiling  water.  The  portion  of  the 
alcoholic  extract  soluble  in  cold  water,  contained  a  large 
quantity  of  a  sugar  yielding  d-phenylglucosazone,  together 
with  tannic  matter,  brown  amorphous  products,  and  an 
amount  of  d-mannitol  equivalent  to  about  3-4  per  ccm 
the  weight  of  leaves  employed.  The  portion  of  the 
alcoholic  extract  soluble  in  boiling  water  but  separating 
on  cooling,  consisted  of  amorphous  resins.  The  material 
insoluble  in  water  was  found  to  contain  small  quantities 
of  hentriaoontane,  C31H04  (m.  pt.  68 — 69°  ('.).  and  pent  i- 
triacontane,  C3,-,ll7.,  (m.  pt.  74-5"  C),  a  small  quantity 
mixture  of  Catty  acids,  and  a  new  monocarboxvlic  acid, 
C22H4r)C()()H  (m.  pt.  68—69°  C).  It  yielded  also  three 
crystalline  alcohols,  which  appear  to  be  hydroxy phyto- 
sterols,  namely,  oleaster ol,  (\,(,H;,.,0  (m.  pt.  174 
olestranol,  <'.j.,'11|20j  (m.  pi."  217—  218°  C),  and  homo- 
olwlranol,  C^rL^Oa  (m.  pt.  210  C).  A  new  colourless 
crystalline  substance,  oleanol,  ('tlH.|S()(()ll).>.H.,<>  (m,  pi. 
303—304  C.)  was  obtained,  one  oi  the  hydroxy  groups 
of  which  possesses  phenolic  properties.  With  sodium 
ethoxidc  and  methyl  iodide,  it  yields  a  monoiiutfn/loli 
(in.  pt.  194  195  <'.).  which  on  acetylation  gives  acetyl- 
tnethyloleanol  (m.  pt.  215-5°  O).  Diacdylolcanol,  mel 
at  208°  C.  with  decomposition,  yields  monoacvtyloleanol 
(m.  pt.  2.r)S   ('.),  on  beating  with  aqueous  alcohol. — XV.  S. 
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Olirt  hark;    Constituents  of .     F.  B.  Power  and  F. 

Tut  in.     Chem.  Boa  Trans.,   1908.  93.  904—917. 

On  percolation  with  hot  alcohol,  the  air-dried  olive  hark 
yielded  about  30  per  cent,  of  its  weight  of  extracted 
material,  of  which  81"5  per  cent,  was  soluble  in  cold  water. 
and  323  per  cent,  was  soluble  in  boiling  water,  but 
separated  on  cooling.  The  portion  of  the  alcoholic  extract 
soluble  in  cold  water,  contained  an  amount  of  rf-mannitol 
equivalent  to  nearly  lit  ]>er  cent,  of  the  dried  bark,  to- 
gether with  tannic  matter,  viscid  brown  products,  and  a 
sugar  which  yielded  rf-phenylglucosazone.  It  contained 
alsoa  small  quantity  of  a  new  crystalline  phenolic  substance, 
olenitol.  CuH10O6  (m.  pt.26"r  ('.).  dilute  solutions  of 
which  show  a  blue  fluorescence.  Acetyl -olenitol  melts  at 
130'  C.  The  portion  of  the  alcoholic  extract  soluble  in 
hot  water,  consisted  mostly  of  brown  resinous  products, 
some  yielding  dextrose  on  hydrolysis.  The  substances 
insoluble  in  water  consisted  chiefly  of  new  monocarboxylic 
acids  which  crystallised  from  ethyl  acetate  in  small 
leaflets,  and  possessed  the  following  compositions  and 
properties:  (1).  C34H67CO.,H  (m.  pt.  69— 70°  C),  yields 
an  ethvl  ester  melting  at  63°  0.  ;  (2).  C,4H45.CO.,H  (m.  pt. 
79°  C),  yields  an  ethyl  ester  melting  at  66-5°  C.  ;  (3), 
C34H69C0.>H  (m.  pt.  92°  C),  yields  an  ethyl  ester  melting 
at  87°  C.  ;  (4),  Ci9H67CO,H  (m.  pt.  84°  C),  yields  an 
ethyl  ester  melting  at  75°  C.  A  substance,  probably  a 
tertiary  alcohol.  C35H680  (m.  pt.  70°  C.)  was  also  obtained, 
as  also  a  small  amount  of  pentatriacontane,  a  phytosterol, 
<  \7H4tO  (m.  pt.  136°  C),  and  a  small  quantity  of  a  sub- 
stance, C23H3802  (OH)2,  the  ethyl  ester  of  which  is  identical 
with  ipuranol  which  has  recently  been  isolated  by  Power 
and  Rogerson  from  Ipomcea  purpurea.  Three  substances 
only,  rf-mannitol,  sugar,  and  pentatriacontane,  are  common 
to  both  the  bark  and  leaves  of  the  olive  plant. — W.  S. 

Essential  oils  ;  Constituents  of .  Elemicin,  a  high- 
boiling  constituent  of  elemi  oil,  and  the  replacement  of 
alkyloxy  groups  in  the  benzene  nucleus  by  hydrogen. 
F.  W.  Semmler.    Ber.,  1908,  41.  1768—1775. 

A  high-boiling  fraction  of  elemi  oil  was  examined,  which 
had  the  following  constants :  sp.  gr.  1-031  at  20°  C, 
nD  =151880,  aD=  +  1°  in  a  100  mm.  tube.  After 
several  distillations  over  sodium,  it  was  fractionated,  and 
although  the  principal  constituent,  elemicin,  was  not 
isolated,  a  fraction  was  obtained  which  boiled  at  155° — 
1.56  C.  at  10  mm.,  and  had  the  sp.  gr.  1-036  at  20°  C, 
with  nD  =  1-54193  and  aj>=  -  1°  in  a  100  mm.  tube.  The 
oil  after  distillation  over  sodium,  yielded  trimethylgallic 
acid  on  oxidation  with  permanganate.  Trimethylgallic 
acid  when  reduced  with  sodium  and  alcohol,  loses  two 
methoxy  groups  and  is  converted  into  m-methoxybenzoic 
acid. — F.  Shdx. 

Essential  oils.     H.  Haensel.    Chem.  Zentr.,  1908,  1,  1837 
—1838. 

Acaroid  resin  oil  was  obtained  from  the  resin  in  a  yield 
of  0'33  per  cent.  It  is  reddish-biown,  and  has  an  odour 
resembling  that  of  tolu-  and  Peru  balsams.  The  oil  is 
optically  inactive,  and  has  the  sp.  gr.  09600  at  20°  C, 
acid  value,  47  ;  ester  value,  375.  It  contains  1-94  pei 
cent,  of  cinnamic  acid,  and  on  shaking  with  dilute  sodium 
hydroxide  solution,  yields  7-6  per  cent,  of  a  yellowish 
resin  insoluble  in  benzene  and  light  petroleum  spirit.  It 
also  contains  an  ester  of  cinnamic  acid  and  styrol.  A 
recently  distilled  specimen  of  oil  of  birch  leaves  (yield  004 
per  cent.)  was  of  a  yellowish  colour,  and  was  solid  at 
ordinary  temperatures.  It  had  the  sp.  gr.  0-8683  at  80°  C, 
acid  value,  30  ;  ester  value,  81.  A  paraffin  hydrocarbon, 
crystallising  in  leaflets  from  hot  alcohol,  and  melting  at 
49-5 — 50°  C,  was  isolated  from  it.  A  sample  of  terpene- 
less  coriander  oil  had  the  sp.  gr.  08786  at  15°  C.,ap  =-- 
+  9-50c  ;  ester  value,  133.  Cubebs  oil  (yield  11-8 
per  cent.)  had  the  sp.  gr.  0-941  and  an  =  -  13-55°. 
Guaiacum  resin  oil.  On  distillation  with  superheated 
steam,  guaiacum  resin  yielded  003  per  cent,  of  a  dark 
brown  oil  of  aromatic  odour.  The  oil  is  not  completely 
soluble  in  96  per  cent,  alcohol  ;  it  has  the  sp.  gr.  0-9417 
at  15°  C,  acid  value,  77  ;  ester  value,  13-8.     Oil  of  ground. 


ivy  was  obtained  fiom  the  dried  plant  in  a  yield  of  0-064 
per  cent.  It  is  dark  brown  in  colour,  has  a  very  pene- 
trating odour,  and  contains  solid  particles  at  the  ordinary 
tcni|)cratiire.  It  contains  neither  aldehydes  nor  ketones, 
and  has  the  sp.  gr.  09296  at  21°  C,  acid  value,  0  ;  ester 
value,  111.  Laurel-leaf  oil  (yield,  2-32  per  cent.)  had  the 
sp.  gr.  0-936l,  and  an  =  —15-95°.  It  contains  Z-pinene 
and  probably  also  phellandrene.  Celandine  oil  was 
obtained  from  the  dried  plant  in  a  yield  of  0013  per  cent. 
It  has  a  brown  colour,  is  solid  at  30°  C,  and  has  the 
sp.  gr.  0-9374  at  40°  C.  Frankincense  oil  has  the  sp.  gr. 
0  8810  at  17-5°  O,  aD  =  +2208°,  acid  value,  2  ;  ester 
value,  155.  It  contains  an  alcohol,  olibanol  (C^oIL^O ), 
which  is  a  yellow  viscous  oil  boiling  at  205° — 212°  at 
17  mm.,  sp.  gr.  0-9570  at  20°  C,  aD  =  -6505°.  The  oil 
also  contains  formic  acid. — A.  S. 

Manila  elemi ;    The  ter  penes  obtained  from' the  resin . 

A.  M.  Clover.     Amer.  Chem.  J.,  1908,  39,  613—650. 

The  resin  of  Manila  elemi  is  found  to  become  more  viscous 
as  the  volatile  elemi  oil,  usually  obtained  by  steam  dis- 
tillation of  the  resin,  is  removed.  For  the  present  investiga- 
tion it  was  found  desirable  to  distil  the  resin  in  a  vacuum 
varying  from  8  to  15  mm.  pressure  ;  no  decomposition 
of  the  resin  was  found  thereby  to  take  place.  In  the  first 
fraction  (A),  between  125  and  150°  C,  the  elemi  oil  was 
obtained  in  yields  of  from  10  to  25  per  cent.  The  second 
distillate  (B)  was  taken  up  to  210°  C,  and  the  third  (C) 
up  to  250°  C.  Of  the  21  samples  of  resin  examined,  10 
of  the  terpene  oils,  obtained  as  fraction  A,  gave  pure 
dextrolimonene.  Nine  of  the  remaining  oils,  including  all 
but  two  optically  inactive  ones,  contained  more  or  less 
phellandrene.  Three  of  these  9  oils  were  dextrorotatory, 
and  showed  an  initial  boiling  point  lower  than  that  of 
phellandrene ;  they  contained  probably  unidentified 
terpenes  of  the  limonene  set  ies.  Of  the  six  oils  containing 
phellandrene,  one  was  lsevorotatory.  The  others  were 
dextrorotatory,  but  showed  great  variation  in  rotation. 
Judging  from  their  boiling  points,  they  consisted  of  prac- 
tically pure  phellandrene,  the  presence  of  small  quantities 
of  laevolimonene  accounting  for  the  differences  of  rotation. 
The  two  remaining  samples  of  resin  gave  almost  optically 
inactive  oils,  which  were  found  to  consist  of  terpinene 
and  terpinolene.  The  phellandrene  was  found  in  all  cases 
to  be  the  a- product,  which  was  identified  by  isolating 
the  a-nitrite  as  described  by  Schreiner  (this  J.,  1901, 
927)  and  Wallach  (Annalen,  1905,  340,  1).  It  was  found 
that  on  standing,  phellandrene  deposits  small  quantities 
of  colourless  hexagonal  crystals,  soluble  in  alcohol  and 
ethyl  acetate,  sparingly  soluble  in  ether  and  chloroform, 
and  which  on  analysis  answer  to  the  formula  for  a 
dihydroxy-phellandrene.  The  high-boiling  oil,  contained 
in  distillates  B  and  C  of  the  resin,  was  found  in  most 
cases  to  consist  of  a  product  boiling  between  167  and 
170°  C.  at  35  mm.  pressure.  When  the  different  samples 
of  this  oil  are  arranged  in  the  order  of  their  specific 
gravities,  the  indices  of  refraction  and  the  viscosities  are 
found  to  vary  in  the  same  proportions.  These  regularities 
suggest  that  the  products  consist  of  a  mixture  of  two 
substances  in  varying  proportions,  probably  a  sesqui- 
terpene alcohol  and  a  dioxy-derivative  of  a  terpene  The 
analysis  of  one  of  these  products,  which  differed 
somewhat  largely  from  the  rest  in  properties,  agreed 
with  the  formula,  C15H260.  The  almost  colourless 
pleasant  smelling  oil  after  three  months'  standing, 
became  solid  on  sciatching  the  inside  of  the  bottle. 
It  is  soluble  in  all  organic  solvents  and  separates  as  an 
oil  from  dilute  alcohol,  refusing  to  crystallise.  The 
crystalline  residue  termed  amyrin  was  obtained  from  two 
samples  of  Manila  elemi,  from  one  of  which  had  been 
isolated  pure  limonene,  and  from  the  other  pure  phellan- 
drene. In  neither  case  could  a  body  of  constant  and 
sharp  melting  point  be  obtained  ;  the  products  behaved 
as  mixtures. — W.  S. 

Citral ;   Determination  of in  oil  of  lemon.     P.  Bruy- 

lants.     Ann.    Chim.  analyt.,  1908,  13,  91—97. 

On  adding  citral  or  other  aldehyde  to  a  3  per  cent,  solution 
of     defibrinated    blood    which     has    been    treated   with 
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ammonium  sulphide,  a  brown  solution  is  obtained  which 
shows  a  characteristic  absorption  spectrum.  At  fiist  two 
bands  are  seen,  and,  after  a  time,  a  third  band  appeals 
between  the  other  two.  The  appearance  of  this  band  is 
directly  related  to  the  quantity  of  aldehyde  present,  that 
is,  the  sooner  it  appears,  the  greater  the  quantity  of  alde- 
hyde in  the  solution  under  examination,  and  the  pheno- 
menon may  be  used  as  a  means  of  determining  citral  in 
oil  of  lemon.  As  great  attention  is  required  in  observing 
the  exact  length  of  time  between  making  the  mixture  and 
the  appearance  of  the  middle  band,  it  is  better  for  two 
observers  to  work  together,  one  working  on  the  oil  of  lemon 
and  the  other  on  an  alcoholic  solution  of  citral  of  known 
strength,  which  serves  as  a  comparison.  The  ammonium 
sulphide  used  is  prepared  by  saturating  ammonia  (sp.  gr. 
0-94)  with  hydrogen  sulphide,  then  adding  rather  more 
than  an  equal  volume  of  ammonia,  and  exposing  the 
solution  to  light  for  a  few  days.  Freshly  prepared  am- 
monium sulphide,  neutral  ammonium  sulphide,  or 
ammonium  hydrogen  sulphide  cannot  be  used.  Alcoholic 
solutions  are  prepared  containing  20  per  cent,  of  the  oil 
under  examination,  and  of  an  oil  containing  a  known 
quantity,  say  5  per  cent.,  of  citral.  Nine  c.c.  of  the  blood 
solution  and  1  c.c.  of  ammonium  sulphide  are  placed  in 
each  of  two  test-tubes  ;  one  operator  then  luns  into  one 
tube  015  c.c.  of  the  solution  of  the  oil  under  examination, 
while  the  other  adds  the  same  volume  of  the  solution  of 
the  standard  oil  to  the  other  test-tube,  and  the  contents 
of  the  two  tubes  are  shaken,  commencing  at  the  same 
moment,  for  30  seconds.  Portions  of  the  lower  parts  of 
the  mixtures  are  then  transferred  to  suitable  tubes  and 
observed  in  the  spectroscope.  If  the  appearance  of  the 
middle  band  is  noted  at  the  same  moment  in  the  two 
tubes,  the  two  solutions  of  oil  contain  the  same  amount 
of  citral.  If  such  be  not  the  case,  smaller  or  larger 
quantities  of  the  solution  of  the  sample  oil  are  treated  in 
the  above-mentioned  manner,  and  compared  with  the 
control,  until  the  band  appears  at  the  same  time  in  both 
tests.— W.  P.  S. 

Cyclo-octane     and     cycloheptane ;      Contribution     to     the 

knowledge  of III.   R.  Willstatter  and  T.  Kametaka. 

Ber.,  1908,  41,  1480—1486. 
When  cycloheptane  is  passed  together  with  hydrogen, 
over  finely-divided  nickel  at  235°  C,  it  is  slowly  converted 
into  a  substance,  probably  consisting  in  the  main,  of 
hexahydrotoluene.  Cyclo-octane  is  more  easily  reduced, 
the  main  product  being  dimethylcyclohexane.  If 
cycloheptane,  C7H14,  be  passed  with  hydrogen  only 
twice  over  the  nickel  at  235°  ft,  it  is  converted  to  a 
large  extent  into  an  isomeric  compound,  which  is  no 
longer  crystalline,  and  has  an  odour,  not  like  that  of 
camphor,  but  resembling  that  of  benzene.  Cyclo-octane, 
C8Hin,  is  isomerised  in  like  manner  at  a  temperature 
of  205° — 210°  C.  Bicyclo-octane  when  passed  once 
with  hydrogen  over  nickel  at  200°  to  205°  ft,  is  reduced, 
being  changed  into  a  mixture  of  hydrocarbons  having 
the  same  boiling  point  and  density  as  the  isomerisation 
product  of  cyclo-octane.  It  is  probable  that  cyclo-octane 
is  formed  first,  but  is  not  stable  under  the  conditions 
of  the  reduction.  (See  also  this  J.,  1905,  (587,  and  Ber., 
1907,  40,  957.)— C.  A.  M. 

Reduction   of   unsaturated   alcohol*,    acids   and   esters   by 

means  of  platinum  and  hydrogen  at  ordinary  temperatures. 

[Extension  of  the  method  of  Sabatier  and  Senderens.] 

I.     R.  Willstatter  and  E.  W.  Mayer.     Ber.,  1908,  41, 

1475—1480. 

The  authors  have  studied  various  reductions  obtained 

by   methods  essentially  the  same  as  those  of  Sabatier 

and  Senderens  (this  J.,  1901,  978  ;    1902,  504,  S66,  1070, 

1157;     1903,    1012;     1904,   341,  054).     The  ethyl  ester 

of  oleic  acid  was  converted  quantitatively  into  the  ester 

„f  stearic  acid  (cf.  Pokin,  this  .1.,  1900,  935;    1907,  109, 

1139).    With  regard  to  the  reduction  of  olcliucs  the  met  hod 

is    only    of    importance    when    substances    that   volatilise 

with  difficulty  are  in  question.    From  phytene  the  saturated 

hydrocarbon,    phytane,    C20H4J,    was    obtained.      Oleic 

alcohol,     prepared    by    the    method    of     Mouveault     and 
Blanc    (thifl   J.,    1904,"  798)    was   rapidly   reduced    in     Hie 


presence  of  platinum  black,  yielding  octadecyl  alcohol 
(m.  pt.  57°— 58°  ft),  whilst  erucyl  alcohol,  C2,H440, 
yielded  a  saturated  alcohol,  C22H460,  corresponding 
to  behenic  acid.  Geraniol  was  reduced  with  more  difficulty, 
and  only  after  several  days'  treatment  with  hydrogen 
was  there  obtained  a  mixture  of  about  60  per  cent,  of 
a  saturated  hydrocarbon,  C10H22,  with  about  40  per 
cent,  of  a  saturated  alcohol,  Ci0H22O.  The  former 
(2-0-dimethyloetane)  was  a  colourless,  mobile  liquid, 
distilling  between  150-5°  and  158°  C.  under  a  pressure 
of  724  mm.,  and  having  a  specific  gravity  at  0°/4°  C. 
of  0741.  It  was  regarded  as  probably  identical  with 
a  hydrocarbon  obtained  by  Reformatzsky  from  Bulgarian 
rose  oil.  The  alcohol  had  a  pleasant  odour,  and  boiled 
at  118°  C.  under  a  pressure  of  15  mm.  Phytol  was  slowly 
reduced,  giving  a  good  yield  of  dihydrophytol  (C20H42O), 
a  colourless  oily  liquid,  boiling  at  2015°  to  202°  C.  under 
a  pressure  of  95  mm.,  and  having  a  specific  gravity 
of  0894  at  0°/4°  C.  Phytane,  the  above-mentioned 
hydrocarbon,  was  formed  as  a  by-product.  Benzoic 
acid  in  ethereal  solution  was  slowly  reduced,  the  product 
consisting  of  impure  hexahydrobenzoic  acid,  C7H,202, 
and  unaltered  benzoic  acid,  which  were  separated  by 
fractional  solution  in  petroleum  spirit  of  low  boiling 
point. — ft  A.  M. 


Benzilic    acid ;     Preparation   of .       H. 

Ber.   1908,  41,  1044—1045. 


Liebig. 


Benzilic  acid  free  from  benzoic  acid  is  easily  prepared 
in  large  quantities  as  follows  :  100  grms.  of  potassium 
hydroxide  and  200  grms.  of  water  are  introduced  into 
a  flask  containing  100  grms.  of  benzil,  and  after  solution 
is  complete,  200  grms.  of  alcohol  are  added.  The  mixture 
is  boiled  on  a  water-bath  for  not  longer  than  10  minutes, 
and  the  contents  are  then  poured  into  a  beaker.  After 
some  hours  standing,  the  crystals  are  separated  on  a 
hardened  filter,  washed  with  alcohol,  and  then  well  stirred 
in  150  to  200  grms.  of  cold  alcohol,  contained  in  a  wooden 
vessel.  The  crystals  are  filtered  off,  dissolved  in  1  to 
2  litres  of  water,  and  the  filtered  solution  made  up  to 
2  litres.  The  solution  is  heated  to  boiling,  and  dilute 
boiling  sulphuric  acid  added.  Benzilic  acid  separates 
out,  partly  as  needles  and  partly  in  the  amorphous  state, 
in  yields  of  90  to  95  per  cent,  and  may  be  directly  used 
for  condensation  purposes.  It  is  best  recrystallised 
from  boiling  benzene.  The  3  to  5  per  cent,  of  benzilic  acid 
still  remaining  in  the  alcoholic  filtrate  are  recovered  by 
distilling  off  the  greater  part  of  the  alcohol,  whereupon 
more  crystals  separate. — W.  S. 

Methane  ;  Mixed  trihalogen  derivatives  of .    V.  Auger. 

Compt.  rend.,  1908,  146,  1037—1039. 

The  author  has  prepared  the  compounds,  HCIXl, 
H('I2Br  and  HCIBr2.  Chloroiodoform,  HCI2C1,  is 
obtained  along  with  iodochloroform,  HCIC12,  by 
distilling  a  mixture  of  iodoform  (1100  grms.)  and  mercuric 
chloride  (700  grms.)  under  a  pressure  of  100  mm.  On 
fractionating  the  distillate  (070  grms.)  under  30  mm. 
pressure,  235  grms.  of  iodochloroform  and  323  grms. 
of  chloroiodoform  aie  obtained.  Iodochloroform  boils 
at  40°  ft  at  30  mm.  and  131°  C.  at  700  mm.  Its  sp.  gr. 
is  241  at  0°  ft  Chloroiodoform  is  a  colourless  liquid 
which  crystallises  at —4°  C. ;  its  sp.  gr.  at  0°  C.  is  3- 17, 
and  it  boils  at  88°  ft  at  30  mm.  and,  with  decomposition, 
at  about  200°  ft  at  700  mm.  It  is  very  unstable  in  air 
or  light,  iodine  being  liberated.  Iodobromoform,  HCIBr,. 
is  obtained  by  distilling  a  mixture  of  equal  parts  of 
iodoform  and  mercuric  bromide  under  150  mm.  pressure. 
The  product,  on  fractionation,  yields  pure  iodobromoform, 
which  crystallises  from  light  petroleum  in  white  tables 
melting  at  22-6°  ft  and  boiling  at  101—104°  C.  at  50  mm. 
and  91  •'.  at  12  mm.  It  is  stable  to  light  in  the  solid 
state,  but  its  solutions  are  very  unstable  in  presence!  of 
air.  Bromoiodoform,  IK'LBr,  is  prepared  by  gradually 
adding  a  solution  of  bromine  (10  grms.)  in  carbon 
tetrachloride  (SO  nuns.)  to  a  mixture  of  iodoform 
(135  grms.)  and  carbon  tetrachloride  (80  grms.) 
at  0°  ft  After  each  addition  the  temperature  is 
allowed    to   rise    to    15'   ( '.      After  standing  for  12  hours. 
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the  iodine  which  has  separated,  is  removed  hy  sodium 
sulphite  solution,  the  carbon  tetrachloride  distilled 
off.  and  the  residue  fractionally  crystallised  from  light 
petroleum.  Yellow  hexagonal  crystals  of  broinoiodoform 
are  obtained  which  melt  at  9tf  C.  and  boil  at  110°  C. 
at  2.">  mm.  The  substance  is  very  stable  to  light  when 
solid,  but  is  extremely  unstable  in  solution. — J.  C.  C. 

Acetylene  tetrachloride  [tetrachlorethane]  and  Us  derivatives  ; 

Some  properties  of .     Konsortium  fur  elektrochem. 

Ind.  G.m.b.H.    Chem.-Zeit.,  1908,  32,  529—530. 

Trichlorethyi.ene.  when  heated  with  strong  alkalis, 
is  gradually  converted  into  dichloracetylene,  but  it  is 
stable  towards  weak  alkalis  (lime,  sodium  carbonate, 
soap),  even  in  boiling  solution.  Under  the  conditions 
of  use  in  the  factory,  the  narcotic  effects  of  trichlorethylene 
and  tetrachlorethane  are  less  than  those  of  carbon 
tetracldoride.  Tetrachlorethane,  when  pure,  may  be 
steam  distilled  without  decomposition.  The  corrosive 
action  of  this  substance  and  of  pentachlorethane  on 
iron  is  less  than  that  of  carbon  tetrachloride  under  the 
same  conditions.     (See  also  this  J.,  1908,  344).— F.  Sodn. 

Ytterbium  ;  Decomposition  of .    C.  Auer  v.  Welsbach. 

Monats.  f.  Chem.,  1908,  29,  181—227. 

By  the  repeated  fractional  crystallisation  of  the  double 
salt  of  ytterbium  oxalate  with  ammonium  oxalate, 
the  author  has  succeeded  in  establishing  that  ytterbium 
consists  of  at  least  two  constituent  elements,  for  which 
the  names  cassiopeium  (Cp)  and  aldebaraniurn  (Ad) 
are  proposed.  A  study  of  the  spark  spectra  of  the  various 
fractions  shows  that  the  former  becomes  concentrated 
in  the  mother  liquors  and  the  latter  in  the  less  soluble 
double  salt.  In  order  to  avoid  supersaturatioB,  and 
effect  a  more  complete  separation,  the  mother  liquor 
was  allowed  to  remain  in  contact  with  the  crystals 
for  about  eight  days.  By  refractionating  the  less  soluble 
portions,  some  erbium  and  thulium  were  removed  in 
the  first  fractions,  and  then  fractions  were  obtained, 
which,  in  the  visible  part  of  the  spectrum,  showed  the 
lines  of  aldebaraniurn,  free  from  those  of  cassiopeium, 
though  a  photographic  study  of  the  ultra-violet  spectrum 
showed  certain  lines  common  to  the  two  elements.  The 
spark  spectra  of  aldebaraniurn  and  cassiopeium  together 
constitute  the  ordinary  ytterbium  spectrum.  Chemically 
these  new  elements  resemble  ytterbium,  and  the  similarity 
has  prevented  their  separation  by  chemical  means.  They 
form  sesquioxides,  stable  at  a  red  heat,  and  the  corres- 
ponding salts  are  colourless.  The  atomic  weight  of 
cassiopeium  is  found  to  be  174-23  and  that  of  aldebaraniurn, 
172-9.  Spectroscopic  evidence  makes  it  possible  that  a 
third  element  exists  in  ytterbium,  which  tends  to  separate 
in  the  middle  fractions.  Comparative  tables  of  the 
wave-lengths  of  the  spectra  of  ytterbium,  cassiopeium, 
and  aldebaraniurn,  and  also  reproductions  of  the  spectra 
themselves,  are  given  in  the  paper. — F.  Sodn. 

Thorium  oxyfluoride  and  fluoride.    E.  Chauvenet.    Compt. 
iend.,  1908,  146,  973—974. 

Thoriumoxyfltjoride,  ThOF2,  is  obtained  as  a  colourless 
insoluble  amorphous  powder  on  heating  the  hydrate  of 
thorium  fluoride  at  800°  C,  in  a  platinum  tube,  in  a 
current  of  dry  hydrogen  fluoride.  With  sulphuric  acid 
it  liberates  hydrogen  fluoride.  It  is  also  formed  on 
heating  thorium  fluosilicate,  containing  some  water,  in 
a  current  of  hydrogen.  Thorium  fluoride,  ThF4,  may 
be  prepared  as  an  amorphous  substance  by  the  action 
of  anhydrous  hydrogen  fluoride  on  thorium  chloride  or 
bromide,  preferably  the  latter,  in  which  case  the  conversion 
takes  but  a  few  minutes  at  350—400°  C— E.  F.  A. 


Mercuric   zinc  cyanide.     A   correction.     W.   R.   Dunstan. 
Chem.   Soc.   Proc.,   1908,   24,   135. 

Ih  a  paper  published  in   1892  (this  J.,   1892,  367),  the 
author  described  the  results  of  an   investigation  of  the 


"  antiseptic  cyanide  "  which  had  been  introduced  into 
surgery  by  Lord  Lister.  The  conclusion  was 
arrived  at  that  the  substance  was  an  imstable  double 
mercuric  zinc  cyanide,  for  which  the  formula  proposed  was 
Zn.lHg(CN)10.  and  this  was  stated  to  correspond  with 
40-05  per  cent,  of  mercuric  cyanide.  This  is  a  miscalcu- 
lation, as  the  formula  actually  requires  35  per  cent,  of 
mercuric  cyanide,  and  must  therefore  be  rejected.  The 
formula  which  most  nearly  corresponds  with  the  maximum 
percentage  of  mercuric  cyanide  found,  namely,  38-5,  and 
which  is  also  in  accordance  with  the  curves  plotted  from 
numerous  experimental  data,  is  Zn(CN)2,^Hg(CN)2,  which 
requires  41-6  per  cent,  of  mercuric  cyanide.  The  salt, 
prepared  as  described,  may  therefore  be  regarded  as  a 
uizincic  monomercuric  octocyanide  of  the  formula 
Zn3Hg(CN)8,  which,  as  shown,  inevitably  suffers  some 
decomposition  by  the  water  present  during  its  precipi- 
tation. 

Tartaric  acid  ;    Determination  of volumetrically  in 

tartar  and  lees.     E.  Pozzi-^scot.     See  XXIII. 

Camphor  and  camphor  oil  trade  of  Formosa.     Bd.  of  Trade 
J.,  June  4,  1908.     [T.R.] 

H.M.  Consul  at  Tamsui  reports  that  the  total  exports 
of  camphor  from  Formosa  in  1907  amounted  to  4,121,566  lb., 
of  which  2,452,933  lb.  was  sent  to  Havre,  London  and 
Hamburg,  1,635,300  lb.  to  America,  and  33,333  lb.  to 
Madras.  Thus  no  camphor  was  ultimately  destined  for 
Japan.  It  is  reported  that  there  was  a  large  increase  in 
the  camphor  manufactured  by  the  Camphor  Monopoly 
in  1907  as  compared  with  1906,  the  figures  being 
5,388,918  lb.  as  against  4,040,838  lb.,  an  increase  of 
1,347,979  lb.  Hitherto  the  contract  for  the  export  of 
camphor  from  Japan  and  Formosa  has  been  held  by  a 
British  firm,  but  from  April,  1908,  this  was  to  be  dis- 
continued, the  Japanese  Government  intending  to  enter 
the  foreign  markets  direct  or  through  the  intermediary 
of  one  of  the  leading  Japanese  firms.  By  the  latest 
returns  the  production  of  camphor  oil  has  nearly  doubled 
in  1907,  being  6,710,390  lb.  as  against  3,610,645  lb.  in 
1906.  Hitherto  all  the  camphor  oil  has  been  shipped  to 
Kobe  to  be  converted  into  refined  camphor,  but  in  the 
fiscal  year  commencing  April,  1908,  a  sum  of  about  £14,000 
was  to  appear  in  the  estimates  to  meet  the  expense  of 
erecting  a  refinery  in  Taihoku,  the  capital  of  Formosa, 
and  in  future  the  camphor  will  undergo  the  necessary 
process  there.  It  is  said  that  a  new  method  of  distillation 
has  been  discovered,  and  that  by  this  method  as  well  as 
by  the  saving  of  expense  in  transport,  a  considerable 
economy  will  be  effected. 

Patents. 

Camphene  ;    Manufacture  of .     R.  E.  Ellis,  London. 

From  Chem.  Fabr.  vorm.  Sandoz,  Basle,  Switzerland. 
Eng.  Pat.  10,783,  May  8,  1907. 

Pinene  hydrochloride  is  converted  into  camphene  by 
heating  with  alkali  or  alkaline-earth  hydroxides  and  an 
alkali  or  alkaline-earth  salt  of  a  sulphonic  acid  of  the 
benzene  or  naphthalene  series.  The  mixture  is  heated  in 
an  autoclave  to  160°— 170°  C.  for  12  to  20  hours.  The 
addition  of  the  sulphonate  is  found  to  accelerate  the  con- 
version by  alkali.  As  an  example  of  the  process,  the 
following  mixture  may  be  heated  : — 173  parts  of  pinene 
hydrochloride,  250  parts  of  sodium  p-toluenesulphonate, 
215  parts  of  33  per  cent,  soda  lye,  and  180  parts  of  water. 

— T.  F.  B. 

Phenols  and  formaldehyde  ;    Manufacture  of  condensation 

products   from .     W.    E.    Lake,    London.      From 

K.  A.   Lingner,   Dresden,  Germany.     Eng.   Pat.   1330, 
Jan.  20,  1908. 

Condensation  products  of  formaldehyde  and  phenols  are 
made  by  causing  formaldehyde  to  act  on  the  phenols 
dissolved  in  or  mixed  with  resins  or  resin  acids,  without 
a  further  solvent.  For  instance,  1  kilo,  of  rosin  is  dissolved 
in  1  kilo,  of  crude  cresol  and  1  kilo,  of  40  per  cent,  aqueous 
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formaldehyde  is  added.  The  mixture  is  heated  to  100°  C, 
and  300  grins,  of  hydrochloric  acid  of  20°  B.  are  gradually 
added  whilst  stirring.  The  temperature  of  100°  C.  is 
maintained  until  the  mass  has  hecome  sticky  and  a  portion 
becomes  hard  and  solid  when  brought  into  water.  After 
cooling,  the  mass  is  separated  from  any  liquid  which  may 
be  present,  pulverised,  and  washed  with  water. — J.  F.  B. 

Cascara    sagrada    [Rhamnus    purshiana]  ;     Process    for 

obtaining  the  active  constituent  of  the  bark  of .     Ges. 

fiir.  Chem.  Ind.  in  Basel,  Switzerland.     Eng.  Pat.  1617, 
Jan.  23,  1908.     Under  Int.  Conv.,  Aug.  23,  1907. 

In  order  to  obtain  the  active  principle  of  the  bark  of 
Cascara  sagrada,  now  recognised  as  a  new  glucoside, 
aqueous  or  alcoholic  extracts  of  the  bark  are 
mixed  with  lead  acetate  and  basic  lead  acetate  so 
long  as  a  precipitate  is  formed.  This  precipitate  con- 
tains the  inactive  and  valueless  constituents  of  the  extract, 
amounting  to  about  70  per  cent.  It  is  filtered  off  and 
washed  repeatedly  with  water  ;  the  filtrate  and  washings 
are  treated  with  excess  of*basic  lead  acetate  and  ammonia, 
whereby  the  active  principle  is  quantitatively  precipi- 
tated. This  precipitate  is  washed  and  suspended  in 
water,  the  lead  is  separated  by  means  of  hydrogen  sulphide, 
and  the  solution  is  evaporated  in  vacuo.— -J.  F.  B. 

Arsenoarylglycine.  P.  Ehrlich  and  A.  Bertheim,  Frank- 
fort on  Maine,  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Bruning,  Hoechst  on  Maine,  Germany. 
U.S.  Pat,  888,321,  May  19,  1908. 

Arsenoarylglycines,  of  the  formula 

C02H.CH2.NH(4).R.(1  )As:  As(l).R.(4)NH.CH2.C02H, 
are  reddish-brown  powders,  insoluble  in  water,  alcohol, 
and  ether,  and  soluble  in  sodium  hydroxide  or  sodium 
carbonate  solutions.  The  sodium  salts  are  yellow  powders, 
and  the  glycines  are  precipitated  from  solutions  of  these 
salts  by  the  addition  of  dilute  acids.  The  properties  of 
arsenophenylglycine  correspond  with  those  described 
above. — F.  Shdn. 

Oxidation  [of  organic  substances]  ;    Process  for  rendering 

more  complete.     F.  Fritzsche  and  Co.  and  Verona 

Chemical  Co.     Fr.  Pat.  385,700,  Dec.  30,  1907. 

In  the  preparation  of  aldehydes  or  ketones  (vanillin, 
heliotropin,  camphor)  by  oxidation  processes,  better  yields 
are  stated  to  be  obtained  by  working  in  presence  of  sul- 
phanilic  acid  or  analogous  aminosulphonic  acids  or  their 
salts. — A.  S. 

Tobacco  stems  ;    Apparatus  for  the  treatment  of for 

the    recovery    of    useful    constituents.      The   Kentucky 
Tobacco  Product  Co.     Fr.  Pat.  385,837,  Dec.  31,  1907. 

Nicotine  and  other  useful  constituents  of  tobacco  stems 
and  leaves  can  be  withdrawn  by  passing  steam  at  ordinary 
pressure,  or  superheated  steam,  through  the  material, 
which  should  be  previously  heated  so  as  to  avoid  con- 
densation.    Apparatus  for  this  purpose  is  described. 

— F.  Shdn. 

Thymol  and  its  derivatives  ;    Preparation  of  condensation 

products  of .     Krewel  und  Co.,  G.m.b.H.    Ger.  Pat. 

194,810,  June  28,  1905. 

The  finely-powdered  fruits  of  Embelia  species  or  the  barks 
of  Albizzia  species  are  freed  from  fat  by  treatment  with 
light  petroleum  spirit  at  20° — 25°  C,  and  then  extracted 
with  alcohol,  to  which  a  small  quantity  of  alkali  may  be 
added.  The  alcoholic  extract  is  mixed,  in  the  proportion 
of  3  :  1,  with  thymol  or  dithymol,  or  their  salicyl  deriva- 
tives, and  the  mixture,  with  the  addition  of  one  of  the 
common  condensing  agents,  heated  for  3  hours  under  a 
reflux  condenser.     The  products  are  of  medicinal  value. 

—A.  S. 

Dimenthyldi methylene  ether ;    Process  for  preparing . 

K.  A.  Lingner.     Ger.  Pat.  189,331,  Feb.  6,  [90ft 

By  the  action  of  symmetrical  dihalogenatcd  dimethyl- 
ethers  on  the  metal  derivatives  of  menthol,  dimenthyl- 
dimethyl  ether,  (C10Hie.O.CH2)2O,  is  obtained. — T.  F.  B. 


Urethane   of   m-amino-p-ethoxybenzoic   acid :     Process   for 

preparing    the .     Act. -Ges.    f.    Anilinfabr.      Ger. 

Pat.  189,838,  April  7,   1906. 

The  urethane  of  m-amino-p-ethoxybenzoic  acid  is  obtained 
by  the  action  of  ethyl  chlorocarbonate  on  wi-amino-p- 
ethoxybenzoic  acid  :  this  latter  compound  is  prepared  by 
oxidation  of  m-acetamino-p-cresol  ether,  and  subsequently 
removing  the  acetyl  group. — T.  F.  B. 

Narcolinesulphonic  acid  and  acetylnarcotinc  ;    Process  for 

preparing  a .     Knoll  und  Co.    Ger.  Pats.   188,054 

and  188,055.  May  3,  1906. 

Narcotinesulphonic  acid  is  obtained  by  the  action  of 
sulphuric  acid  and  acetic  anhydride  on  narcotine,  at 
temperatures  not  exceeding  30°  C.  If  the  temperature 
of  the  reaction  is  increased,  the  product  is  acetyl- 
narcotinc.— T.  F.  B. 


Aponarceine  ;    Process  for   preparing .     Knoll   und 

Co.     Ger.   Pat.     187,138,  April  21,   1906. 

Narceine  may  be  converted  into  aponarceine  by  treat- 
ment with  condensing  agents,  such  as  mineral  acids,  in- 
organic or  organic  acid  chlorides,  or  organic  anhydrides. 

— T.  F.  B. 

Alkamine  esters  of  salicylic  acid  ;    Process  for  preparing 

.      Farbwerke  vorm.  Meister,  Lucius,  und  Bruning. 

Ger.  Pat.   188,571,  May  29,  1906. 

Salicylic  acid  alkamine  esters  may  be  prepared  by  any 
one  of  the  following  methods :  (1),  Esterification  of 
salicylic  acid  with  alkamines ;  (2),  decomposition  of 
salicylic  esters  of  chlorhydrins  with  alkamines  ;  (3),  decom- 
position of  salicylides  with  alkamines.  The  products  are 
stated  to  possess  anaesthetic  properties  in  addition  to 
those  of  salicylic  acid. — T.  F.  B. 

Aminocinnamic  acid  alkamine  esters  ;  Process  for  prepar- 
ing — — .  Farbwerke  vorm.  Meister,  Lucius,  und 
Bruning.     Ger.  Pat.  187,593,  May  13,  1906. 

Aminocinnamic  acid  alkamine  esters  may  be  obtained  as 
follows:  (1)  Reduction  of  nitrocinnamic  acid  alkamine 
esters ;  (2),  decomposition  of  aminocinnamic  acid  or  its 
esters  with  alkamines  ;  (3)  treatment  of  aminocinnamic 
esters  of  halogen-substituted  alcohols  with  secondary 
amines.     The  products  possess  anaesthetic  properties. 

— T.  F.  B. 

Nuclein  rich  in  iron  ;    Preparation  of from  yeast. 

A.  Ascoli.   Ger.  Pat.  194,950,  June  6,  1906. 

The  alkaline  liquid  obtained  by  the  action  of  caustic  soda 
solution  on  yeast,  is  treated  with  ferric  chloride,  filtered, 
and  the  still  strongly  alkaline  filtrate  treated  with  concen- 
trated hydrochloric  acid  and  ferric  chloride.  The  pre- 
cipitate formed  is  collected  on  a  filter,  washed  with  water, 
and  dried  on  a  porous  plate.  A  grey,  amorphous  powder, 
insoluble  in  water,  and  of  therapeutic  value,  is  thus 
obtained,  which  contains  phosphorus  equivalent  to  8-7 
per  cent,  of  phosphoric  anhydride,  and  iron  equivalent 
to   12  per  cent,   of  ferric  oxide. — A.  S. 


Bismuth  chelate  ;   Process  fur  preparing .    E.  Worner, 

Ger.  Pat.    191,385,  Sept.  26,  1906. 

Basic  bismuth  salts  are  heated  with  solutions  of  salts  of 
cholic  acid.— T.  F.  B. 

Compound*  of  gallic  arid  and  albuminoids  ;    Process  for 
preparing  E.  Worner.    Ger.  Pat.  189,334,    Sepfc 

30,    19(111. 

Alkaline  solutions  of  albuminoid  compounds  are  mixed 
with  animal  galls,  and  the  gallic  acid-albumin  compounds 
precipitated    by    means  of  dilute  acids. — T.  F.  H. 
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Methylenecitrt/kresoiinic  acids  ;  Process  for  preparing . 

Farbenfabr.  vorm.  F.  Baver  und  Co.  Ger.  Pat.  193.114. 
tVt.  20.  1900.  Addition  to  Ger.  Pat.  185.S00,  March  23, 
1900, 

Methyleneoitryi.cresotinjc  acids,  which  arc  stated  to 
possess  valuable  therapeutic  properties,  are  obtained  by 
the  action  of  the  diehloride  of  methylenecitric  acid  on 
the  cresotinic  acids. — T.  F.  B. 

Morphine  :    Process   for  preparing  the  bromoalkylatcs   of 

.     J.  D.  Riedel.  A.-G.    Ger.  Pat.  191,088,  Dec.  5. 

1906.    Addition  to  Ger.  Pat.  165.898.  June  9.  1904. 

Bromoaxkylates  of  morphine  may  be  obtained  by  decom- 
posing the  chloroalkylates  with  soluble  bromine  salts  or 
with  hydrobromic  acid.  This  process  is  of  value,  in  that  it 
utilises  the  morphine  chloromethylate  formed  as  a  by- 
product in  the  production  of  codeine  from  morphine  by 
means  of  methyl  chloride  and  alkali. — T.  F.  B. 

Silver  compounds  containing  organically  combined  silver  ; 

Process  for  preparing  stable  ,  soluble  in  water.     A. 

Busch.    Ger.  Pat.  193,740,  Dec.  13,  1906. 

The  addition- compound  of  hexamethylenetetramine  and 
silver  nitrate  is  dissolved  in  an  albumose  solution,  and  the 
solution  thus  obtained  is  either  precipitated  by  alcohol  or 
evaporated  to  dryness  in  vacuo,  in  the  dark.  The  products 
are  of  medicinal  value. — T.  F.  B. 

Eugenol  esters  of  o-  and  m-aminoben zoic  acids  ;  Process  for 

preparing   the   .     J.    D.    Riedel    A.-G.     Ger.    Pat. 

1S9.333,  Jan.  16,  1907. 

The  eugenol  esters  of  o-  and  m-nitrobenzoic  acids  are 
reduced  to  the  amino-compounds,  which  are  of  value  as 
anesthetics.— T.  F.  B. 

2A.G.-Triorypyrimidine  and  its  5-mono  and  dialkyl  deriva- 
tives ;  Process  for  preparing .     C.   F.   Boehringer 

und  Soehne.     Ger.  Pat,  193,447,  Feb.  14,  1907. 

Maloxic  acid  derivatives  of  the  general  formula, 
XHo.CO.XH.CO.CRjRo.COORg  (Rj  and  R2  are  hydrogen 
or  alkyl ;  R3  is  alkyl),  are  converted  into  pyrimidine 
derivatives  by  treatment  with  alkalis  in  presence  or 
absence  of  water. — T.  F.  B. 

<o-X itroacefocatechol  ;    Preparation   of .      Farbwerke 

vorm.  Meister.  Lucius,  und  Briining.  Ger.  Pat.  195,814. 
May  12,  1907. 

<o-Xitroacetocatechol     is    obtained     by     the     action 

of  aluminium  chloride  on  its  alkyl  or  alkylene  ethers. 

Example  :     100    grms.    of    finely- powdered  w-nitroaceto- 

piperone,   CH2<V.>C6H3.CO.CH2.N02,  are  mixed  with 

1  litre  of  benzene  or  toluene,  and  60  grms.  of  aluminium 
chloride  added,  with  agitation.  After  continued  agitation 
for  24  hours,  the  mixture  is  heated  for  3  hours  on  the 
water-bath,  hydrochloric  acid  being  evolved.  The 
product  is  then  cooled,  and  the  benzene  or  toluene 
drained  off.  The  residue  is  stirred  with  600  c.c.  of 
10 — 12  per  cent,  hydrochloric  acid,  the  acid  separated 
after  1  hour,  and  the  unaltered  nitroacetopiperone  again 
treated  with  hydrochloric  acid.  The  acid  solution  is 
treated  with  alkali  until  "  Congo  "  paper  is  only  faintly 
coloured  blue,  then  filtered,  and  the  nitroacetocatechol 
extracted  from  the  filtrate  with  ether.  The  product 
is  purified  by  washing  with  ether  and  crystallisation 
from  water.  It  forms  a  raw  material  for  thejpreparation 
of  substances  of  therapeutic  value. — A.  S. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Erythrosin   silver   salt ;     A    blue .      Liippo-Cramer. 

Z.  Chem.   Ind.   Kolloide,   1908,  2,   325—326. 
The  silver  salts  of  the  dyestuffs  of  the  eosin  class  may 
be  obtained  in  the  form  of  colloidal  solutions  by  double 


decomposition,  either  in  presence  of  a  protectingTcolloid, 
such  as  gelatin,  or  by  working  with  dilute  solutions 
and  avoiding  an  excess  of  silver  salt.  In  the  case  of 
erythrosin,  the  colloidal  solution  of  its  silver  salt  differs 
from  the  solution  of  the  sodium  salt  by  its  very  much 
more  intense  colour  and  its  bluer  shade.  Like  the  colloidal 
silver  haloids,  the  colloidal  solution  of  the  silver  erythrosin 
salt  can  be  made  to  undergo  a  process  of  "  ripening." 
This  takes  place  rapidly  on  warming  or  in  the  course 
of  a  few  days  at  the  ordinary  temperature.  The  "  ripened  " 
solution  deposits  an  extremely  fine  sediment  which  has 
a  pure  blue  colour  by  transmitted  light.  The  blue 
erythrosin  silver  compound  is  best  prepared  in  presence 
of  a  silver  haloid  by  dissolving  1  grm.  of  erythrosin 
in  400  c.c.  of  water,  adding  71  c.c.  of  a  10  per  cent. 
solution  of  potassium  bromide  and  then  12  c.c.  of  a 
10  per  cent,  silver  nitrate  solution.  No  precipitate  is 
formed  at  first,  but  the  blue  deposit  begins  to  separate 
in  2 — 3  days.  The  colloidal  solutions  of  the  silver  salts 
of  the  other  dyestuffs  of  the  eosin  class  do  not  undergo 
this  change. — J.  F.  B. 

Gelatosel  [hydrolysed   gelatin']   as   a   colloidaliser.      R.    E. 
Liesegang.     See  XIV. 

Patent. 

Toning  silver   prints;    Processes   of .      A.    Traube, 

Charlottenburg,  Germany.     Eng.  Pat.   10,258,  May  2, 
1907. 

See  Fr.  Pat.  376,051  of  1907  ;  this  J.,  1907, 1029.— T.  F.  B. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Patents. 

Composition  for  the  cleaning  and  lubricating  of  gun  and 
rifle  barrels.  King's  Norton  Metal  Co.,  Ltd.,  T.  A. 
Bayliss,  H.  M.  Smith  and  H.  W.  Biownsdon,  London. 
Eng.  Pat.  17,910,  Aug.  7,  1907. 

One  part  by  weight  of  mercury  or  mercurous  oxide  or 
an  amalgam  containing  one  per  cent,  of  sodium  or 
potassium,  is  mixed  intimately  with  two  parts  of  vaseline 
or  other  lubricant,  to  which  a  small  quantity  of  caustic 
soda  or  other  alkali  may  have  previously  been  added. 

—A.  G.  L. 

Firearms ;     Means    of    preventing   flame   at    the    mouths 
of .    L.  Villa.    Fi.  Pat.  385,769,  Mar.  28,  1907. 

With  the  object  of  rendering  manufactured  powder 
nameless,  it  is  proposed  to  add  to  such  powder  either 
in  cartridge  or  in  bulk,  sticks  or  lozenges  of  a  friable 
mixture  of  say  25  per  cent,  of  magnesium  hydroxide  and 
75  per  cent,  of  paraffin,  in  the  proportion  of  from  3  to 
10  per  cent,  of  the  weight  of  powder. — J.  W.  G. 


XXIIL— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Patents. 

Gases  ;    Apparatus  for  automatic  and  continuou-i  analysis 

and   recording   of .      W.    S.    Hubbard,    Leicester. 

Eng.  Pat.  26,924,  Dec.  5,  1907. 

The  gas  to  be  analysed  (e.g.,  from  a  boiler  flue)  is  alternately 
supplied  to  and  withdrawn  from,  a  pair  of  measuring 
vessels,  by  the  rise  and  fall  of  water  in  their  enclosing 
chamber.  On  leaving  the  first  measuring  vessel,  the 
gas  passes  to  a  vessel  wherein  it  is  treated  with  a  suitable 
absorbent,  and  the  residual  gas  next  passes  to  a  second 
measuring  vessel.  Slide-valves,  actuated  by  a  float 
in  an  overflow  vessel,  control  the  movement  of  the  water 
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in  the  chamber  and  the  gas  in  the  two  vessels,  and  their 
connecting  parts,  the  absorbing  vessel,  and  the  measuring 
bell.  The  latter  is  suspended  on  a  balanced  lever  which 
records  on  a  chart,  by  its  vertical  movement,  the  amount 
of    residual    unabsorbed    gas. — J.  W.  H. 

Combustible  gases  ;   Method  and  apparatus  for  determining 

the  calorific  power  of .    P.  Lemoult  and  Soc.  Anon. 

les  Etabl.  Poulenc  Freres.  Fr.  Pat.  385,726,  Dec.  3, 
1907. 
The  method  proposed  consists  in  burning  the  gas  in 
presence  of  an  alkaline  solution,  and  measuring  the 
contraction  of  volume  and  the  oxygen  consumed.  From 
these  data  the  proportions  of  hydrogen,  carbon  monoxide, 
methane,  etc.,  in  the  gas  can  be  calculated,  and  hence 
the  calorific  power.  The  apparatus  proposed  is  a  simple 
one  and  allows  the  determination  to  be  rapidly  carried 
out  on  the  spot  with  an  error  of  1  per  cent,  or  less.  It 
consists  of  a  modified  U-tube,  one  limb  of  which  is  plain 
and  open  and  is  used  for  pressure  adjustments  and  the 
introduction  of  absorbents  and  oxygen.  The  other  limb 
is  closed  at  the  top  by  a  three-way.  tap,  above  which 
is  a  cup,  and  at  the  bottom  by  a  tap  of  the  ordinary 
kind.  Three  superposed  bulbs  are  blown  along  it,  the 
two  upper  ones  being  close  together.  The  uppermost 
one  has  a  capacity  of  17—20  c.c.  It  is  furnished  with 
a  platinum  spiral  or  electrodes.  The  two  lower  ones 
are  from  30  to  35  c.c.  capacity.  The  intermediate 
tubing  is  graduated  to  TV  or  A  c.c.  The  estimation  of 
the  gaseous  constituents  is  carried  out  in  the  usual  way. 

—J.  W.  G. 

Furnace     Assay .     L.   Baudendistle,  Denver,  Colo. 

U.S.  Pat.  887,057,  May  12,  1908. 

The  muffle  within  the  furnace  is  supported  at  the  ends 
and  partly  on  a  transverse  pipe  mounted  in  the  outer 
casing.  This  pipe  is  turned  upward  *  at  its  two  extremities 
and,  at  these  points,  communicates  with  two  smaller 
pipe's.  Through  one  of  these  tubes  an  adjustable  supply 
of  some  cooling  medium  can  be  passed,  the  other  being 
used  as  an  exhaust. — C.  A.  W. 

IN  ORG  A  NIC— QUALITATIVE. 

Silver  ;    A  new  test  for .     A.  W.   Gregory.     Chem. 

Soc.  Proc,  1908,  24,  125. 
When  a  solution  of  a  silver  salt  is  added  to  a  mixture 
of  20  c.c.  of  aqueous  ammonium  salicylate  (20  grms.  of 
salicylic  acid  neutralised  with  ammonia,  a  slight  excess 
of  the  latter  added,  and  the  solution  made  up  to  1  litre) 
and  20  c.c.  of  ammonium  persulphate  solution  (50  grms. 
in  1  litre)  an  intense  brown  colour  is  produced.  By  this 
reaction,  001  mgrm.  of  silver  can  be  detected.  As 
lead  does  not  give  this  reaction,  silver  may  be  tested 
for  in  presence  of  this  element;  11  mgrm.  of  silver 
may  be  detected  in  this  manner  in  the  presence  of  02  grm. 
of  lead.  The.  brown  substance  formed  in  this  reaction 
does  not  contain  silver,  and  it  is  probable  that  the  silver 
salt  acts  as  a  catalyst,  since  on  boiling  a  solution  of 
ammonium  salicylate  with  ammonium  persulphate, 
a  similar  brown  colour  is  produced. 

Metals    and    liquids ;     Differences    of     contact    potential 

between .      L.    Bloch.      Compt.   rend.,    1908,    146, 

1017—1018. 

The  author  has  measured  the  differences  of  contact 
potential  between  a  disc  of  oxidised  zinc  and  various 
aqueous  solutions.  He  finds  :  (1).  The  apparent  potential 
difference  between  metal  and  liquid  is  smaller  for  alkaline 
solutions  than  for  water,  and  smaller  for  water  than  for 
acid  solutions.  Solutions  of  salts  differ  little  from  pure 
water  in  the  effects  observed.  (2).  This  potent  ial  difference 
varies  always  in  the  same  sense  in  passing  from  a  normal 
solution  of  caustic  soda  to  a  normal  solution  of  sulphuric 
acid.  (3).  The  greatest  variations  are  observed  in  passing 
from  pure  water  to  very  dilute  solutions.  The  method 
gives,  therefore,  a  means  of  detecting  small  traces  of 
acids'  and  alkalis,  too  small  to  respond  to  colour  tests. 

— F.  Soi>n. 


INORGANIC— Q  VAN  TIT  AT  I V  E. 

Tungstic  acid  ;    Determination  and  separation  of by 

means  of  chlorine  and  sulphur  chloride.     F.   Bourion. 
Compt,  rend.,  1908,  146,  1102—1104. 

The  substance,  contained  in  a  porcelain  or  silica  boat,  is 
heated  in  a  glass  tube  in  a  stream  of  chlorine  which  has 
passed,  after  being  purified  and  dried,  over  sulphur  chloride, 
so  as  to  carry  with  it  a  small  (not  too  considerable)  per- 
centage of  this  substance.  The  gases  pass  through  absorb- 
ing tubes  containing  water,  and  the  temperature  of  the 
boat,  after  being  kept  for  45  minutes  at  180° — 190°  C, 
and  again  for  45  minutes  at  220° — 250°  ,  is  slowly  raised 
to  500°  C.  After  cooling,  the  boat  is  removed,  and  the 
residue  examined  as  may  be  necessary  ;  the  tube  is  washed 
out  with  water  and  ammonia,  the  washings  mixed  with  the 
liquid  from  the  absorbing  tubes,  concentrated,  treated  with 
nitric  acid  to  destroy  ammonium  salts  and  oxidise  sulphur 
compounds,  evaporated  to  dryness,  and  the  residue  taken 
up  with  ammonium  nitrate  solution  (containing  if  necessary 
a  little  hydrochloric  acid).  The  tungstic  acid  remaining 
is  collected  on  a  filter  and  weighed.  In  this  way  the  author 
has  got  good  results  from  sodium  tungstate,  silicotungstic 
acid,  ytterbium  silicotungstate,  wolfram,  scheelite,  and 
mixtures  of  tungstic  acid  and  silica. — J.  T.  D. 

Thallium  from  silver  ;  Quantitative  separation  of .  J.  F. 

Spencer  and  M.  Le  Pla.     Chem.  Soc.  Trans.,  1908,  93, 
858—861. 

The  mixture  of  silver  and  thallium  salts  is  treated  in  the 
presence  of  about  50  c.c.  of  water  with  a  rapid  current  of 
chlorine  for  about  10  minutes,  whereby  the  silver  is  pre- 
cipitated as  chloride  and  the  thallous  salt  completely 
oxidised  to  a  thallic  salt,  which  remains  in  solution.  The 
liquid  is  boiled  to  expel  excess  of  chlorine,  and  filtered 
through  a  Gooch  crucible,  the  precipitate  of  silver  chloride 
being  washed  and  weighed  in  the  usual  way.  The  nitrate 
and  washings  are  concentrated  to  about  150  c.c,  and 
treated  with  a  current  of  sulphur  dioxide  for  10  minutes, 
or  better  with  a  few  c.c.  of  liquid  sulphur  dioxide,  the 
liquid  being  then  boiled  to  expel  excess  of  sulphur  dioxide. 
An  excess  of  a  20  per  cent,  solution  of  potassium  iodide  is 
added,  and  the  mixture  again  boiled  for  two  minutes. 
The  precipitated  thallous  iodide  is  collected  in  a  Gooch 
crucible,  washed  with  a  1  per  cent,  solution  of  potassium 
iodide,  and  then  with  80  per  cent,  alcohol,  dried  at  140°  C, 
and  weighed. 

It  is  found  that  whereas  3*86  grms.  of  thallous  chloride 
dissolve  in  a  litre  of  water  at  25°  C,  21-84  grms.  are 
soluble  in  a  litre  of  a  5  Absolution  of  potassium  carbonate. 

— W.  S. 

Nitrates  ;     Limitations  of  the  copper- zinc  couple  method 

in  determining .     J.  E.  Purvis  and  R.  M.  Courtauld. 

See  XVIIIjB. 

ORG  A  NIC—  Q  UA  LIT  A  TI VE. 

Ethyl  ester  value  ;    The :    a  new  constant  for  the 

detection  of  cocoanut  oil.     J.  Hanus  and  L.  Stekl.    See 
XII. 

Venice  turpentine  ;  Detection  of  ordinary  turpentine  in . 

E,  Walbum.    See  XllIB. 

Citric  acid  in  wine  ;    Detection  of .     G.  Favrel.     See 

XVII. 


Arbutin  from  quinol  ;    Distinction  of 
See  XX. 


— .     P.   Lcmairc. 


ORGANIC— QUA  NTITATI  VE. 

Tartaric   acid;     Dcti rmiiiatimi    of mhimrtricaUu    in 

tartar  and  lee*.     E.  Pozzi-Escot.     Compt,  rend,    I '.ins. 
146,  1031-1032. 

One  grm.  of  the  substance  is  treated  with  an  excess  of  a 
boiling  solution  of    sodium  or  potassium   carbonate  and 
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made  op  to  100  c.c.  25  c.c.  of  the  resulting  solution,  which 
contains  all  the  tartaric  Mid,  is  acidulated  with  an  excess 
of  hydrochloric  acid,  boiled  to  expel  carbon  dioxide,  and 
made  alkaline  with  ammonia.  40  c.c.  of,a  decinormal 
sol  "t  on  of  baruin  bromide  in  strong  alcohol  are  then 
added  and  about  75  c.c.  of  alcohol.  The  mixture  is  shaken 
and  filtered  (preferably  through  a  Gooch  crucible),  and 
the  precipitated  barium  tartrate  washed  with  small 
portions  of  alcohol.  To  the  filtrate  a  little  water  is  added, 
and  an  excess  of  ammonium  oxalate,  to  precipitate  the 
excess  of  barium  as  oxalate,  and  this  is  filtered  off  and 
washed  with  ammoniaca]  water.  By  means  of  N/10 
potassium  permanganate  solution,  the  amount  of  oxalic 
acid  in  the  precipitate  is  then  determined,  and  from  this 
the  weight  of  barium  required  to  precipitate  the  tartaric 
acid  is  readily  calculated,  and  hence,  by  proportion,  the 
weight  of  this  acid  in  the  original  solution. — F.  Sodn. 


Citral  ;   Determination  of  — 
lants. 


—  in  oil  of  lemon.     P.  Bruy- 
See  XX. 


XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 


Ozone  ;  Origin  of  atmospheric and  causes  of  the  vari- 
ation of  carbonic  acid  in  the  air.  H.  Henriet  and  M. 
Bonyssy.     Compt,  rend.,  1908,  146,  977—978. 

Daily  estimations  show  that  when  the  amount  of  ozone 
in  the  atmosphere  increases,  the  carbonic  acid  decreases, 
and  vice  versa,  whatever  the  direction  of  the  wind.  Since 
the  lowering  of  the  carbon  dioxide  below  the  normal  can 
only  be  due  to  an  influx  of  air  from  high  altitudes,  it 
follows  that  the  ozone  comes  from  these  regions.  The 
proportion  of  ozone  is  a  maximum  with  west  and  south- 
west winds,  at  a  minimum  with  an  east  wind  ;  on  the 
contrary  the  carbonic  acid  is  a  maximum  with  east  and 


Diazonium  bromides  ;    A  new  method  of  preparing .. 

F.  D.  Chattaway.    Chem.  Soc.  Trans.,  1908,  93,  958— 

961. 
Diazonium  bromides  are  very  easily  prepared  by  the- 
aetion  of  primary  aromatic  hydrazines  upon  the  corres- 
ponding diazonium  perbromides,  which  are  readily 
obtained  in  the  solid  state  by  adding  bromine  to  aqueous 
solutions  of  diazonium  salts.  The  finely  powdered  per- 
bromide  is  suspended  in  absolute  alcohol  or  acetic  acid, 
and  the  calculated  quantity  of  the  corresponding  hydrazine,, 
dissolved  in  the  same  solvent,  added,  the  mixture  being 
cooled.  The  diazonium  bromide  separates  as  a  crystalline 
powder,  or  can  be  precipitated  by  the  addition 
of  ether.— W.  S. 


Trade  Report. 

Imports  and  Exports  at  Prices  of  1900.  Tables  showing 
for  each  of  the  years  1900-1907,  the  estimated  value  of 
the  Imports  and  Exports  of  the  United  Kingdom  at. 
the  prices  prevailing  in  1900,  with  an  Introductory 
Memorandum.     [Cd.  4115.]     Price  2£d. 

This  return,  which  has  been  prepared  in  the  Commercial,. 
Labour  and  Statistical  Department  of  the  Board  of  Trade, 
is  issued  in  continuation  and  extension  of  that  issued 
last  year  (Cd.  3446,  1907)  in  which  a  detailed  comparison 
was  made  in  respect  of  each  year  since  1900  between  the 
values  of  the  various  groups  of  imports  and  exports  as 
actually  declared  and  the  estimated  values  of  such  groups- 
based  on  the  average  values  obtaining  in  1900.  The 
object  of  this  series  of  returns  is  to  eliminate  as  far  as 
possible  the  effect  of  the  fluctuation  of  prices,  and  so  secure 
a  basis  for  a  closer  comparison  between  the  volume  of 
imports  and  exports  in  each  year. 

The   following    table    summarises   the    results    of   this 
investigation  : — 


Exports  of  Produce  and 

,            Imports. 

Manufactures  of  the 

Exports  of 

Foreign  and 

United  Kingdom. 

Colonial  Merchandise. 

Tear. 

Estimated 

Estimated 

Estimated 

Values  as 

Values  at  prices 

Values  as 

Values  at  prices 

Values  as 

Values  at  prices 

declared. 

of  1900. 

declared. 

of  1900. 

declared. 

of  1900. 

£ 

£ 

£ 

£ 

£ 

£ 

1900 

523,075,000 

523,075,000 

291,192,000 

291,192,000 

63,182,000 

63,182,000 

1901 

521,990,000 

538,932,000 

280,022,000 

294,041,000 

67,842,000 

69,028,000 

1902 

528,391,000 

551,635,000 

283,424,000 

312,159,000 

65,815,000 

67,617,000 

1903 

542,600,000 

558,388,000 

290,800,000 

320,504,000 

69,574,000 

69,946,000 

1904 .* 

551,039,000 

563,726,000 

300,711,000 

327,449,000 

70,304,000 

69,340,000 

1905 

565,020,000 

573,762,000 

329,817,000 

359,890,000 

77,780,000 

74,761,000 

1906 

607,888,000 

588,806,000 

375,575,000 

386,917,000 

85,102,000 

75,319,000 

1907 

645,904,000 

599,592,000 

426,205,000 

416,973,000 

91,972,000 

79,182,000 

north-east  and  a  minimum  with  south-west  winds.  West 
and  south-west  winds  accordingly  bring  down  to  the  earth 
the  air  from  high  altitudes.  Rain  likewise  brings  down 
to  lower  regions  the  air  from  high  altitudes;  after  rain 
there  is  an  increase  in  the  percentage  of  ozone  and  a 
decrease  in  that  of  carbonic  acid.  Solar  radiation  has  no 
influence  on  the  amount  of  carbonic  acid,  but  it  increases 
that  of  ozone  and  acts  therefore  to  form  this  gas.  Fogs  or 
mists  temporarily  cause  an  increase  in  the  amount  of 
carbonic  acid  due  to  the  cessation  of  the  upward  current 
and  non-diffusion  of  the  gases,  rich  in  carbonic  acid, 
liberated  by  the  soil.  It  is  concluded  that  ozone  is 
formed  from  oxygen  at  high  altitudes  by  the  action  of 
the  ultra-violet  solar  radiations.  Ozone  is  brought  to  the 
strata  of  the  atmosphere  immediately  next  the  earth, 
partly  bv  the  winds  and  partly  by  rain.  In  clear  weather 
the  solar  radiations  produce  ozone  even  in  the  lowest 
strata  of  the  atmosphere.  All  variations  in  the  amount 
of  carbonic  acid  below  the  normal  are  due  to  the  influx  of 
air  from  high  altitudes;  variations  above  the  normal  are 
due  to  local  phenomena  such  as  the  presence  of  towns, 
animals,  fires,  etc. — E.  F.  A. 


General  Report  and  Statistics  for 
District     Statistics.        [Cd.    4105.] 


Mines  and  Quarries. 
1907.        Part    I. 
Price  7d. 

This  return,  which  forms  the  first  part  of  the  General 
Report  on  Mines  and  Quarries  for  1907,  contains  statistics 
of  the  number  of  persons  employed,  the  output  of  minerals, 
and  of  accidents  at  mines  and  quarries  in  the  United 
Kingdom,  arranged  according  to  the  inspection  districts. 
The  total  output  of  the  undermentioned  minerals  in  the 
United  Kingdom,  in  1907,  as  compared  with  1906,  was 
as  follows : — 


— 

1906. 

1907. 

Coal   

Tons. 

251,067,628 

15,500,406 

15,291,352 

12,758,588 

6,165,750 

5,261,150 

4,749,310 

Tons. 
267,830,962 

Iron  ore 

15,731,604 

Clays  and  shale 

14,827,895 

Limestone  (other  than  chalk)  . 
Igneous  rocks  

12,509,142 
5,674,470 

Sandstone   

Chalk 

5,012,053 
4,779,387 
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New  Books. 


edition,    in 
Refining 
Li  v  ileum, 


The  Manufacture  of  Varnishes,  and  Kindred 
Industries.  Based  on  and  including  the  "  Drying  Oils 
and  Varnishes  "  of  Aeh.  Livache.  By  John  Geddes 
McTntosh.  Second  and  greatly  enlarged  English 
three  volumes.  Vol.  I.  Oil  Crushing, 
and  Boiling.  The  Manufacture  of 
Printing  and  Lithographic  Inks,  and 
Ivdiarubber  Substitutes.  Scott,  Greenwood  and 
Co.,  8,  Broadway,  Ludgate  Hill,  London,  E.C.  1904. 
Price  10s.  6d.  D.  van  Nostrand  Co.,  23,  Murray 
Street,  New  York. 

8vo  volume,  containing  145  pages  of  subject  matter,  and  the 
alphabetical  index.  There  are  29  illustrations.  The  entire 
subject  is  treated  under  the  following  heads  : — I.  Oil 
crushing  and  refining.  II.  Oil  boiling — theoretical  and 
practical.  III.  Linoleum  manufacture.  IV.  Printing  ink 
manufacture.  V.  Rubber  substitutes.  VI.  Manufacture  of 
driers.  VII.  Detection  of  adulteration  in  linseed  and  other 
drying  oils,  by  chemical,  physical  and  organoleptic  methods. 

Vol.  II.  Varnish  Materials  and  Oil  Varnish  making. 
Scott,  Greenwood  and  Son,  8,  Broadway,  Ludgate  Hill, 
London,  E.C.     1908.     Price  10s.  6d. 

8vo.  volume,  similar  to  the  last,  containing  202  pages  of 
subject  matter,  with  70  illustrations,  and  the  alphabetical 
index.  The  entire  subject  is  subdivided  as  follows  : — 
I.  Amber  and  amber  oil  varnishes.  II.  Asphaltum,  coal- 
tar  pitch,  bone-pitch,  stearine-pitch,  india-rubber,  gutta- 
percha, paraffin  wax.  III.  Copal.  IV.  Resins.  V.  Oil 
varnish  making.  VI.  Copal  oil  varnishes.  Kauri  copal- 
Tarnishes.  VII.  Rosin  oil  varnishes.  Brunswick  black. 
Super-black  Japan.  VIII.  Testing  varnish.  Utilising 
residues.  IX.  Utilisation  of  varnish- makers'  waste 
products. 

Kolloides  Silber  und  die  Photohaloide.  Von  Carey 
Lea.  In  deutscher  Uebersetzung  mit  Anmerkungen  neu 
herausgcseben.  Von  Dr.  Luppo-Cramer.  Theodor 
Steinkopffs  Verlag.     Dresden.     190S.     Price  M.4. 

Small  8vo  volume  with  frontispiece,  preface,  biographic 
notice  of  Carey  Lea  and  147  pages  of  subject  matter,  which 

■  are  arranged  under  the  following  heads  : — Part  I.  Red  and 
purple  silver  chloride,  bromide  and  iodide.  On  the 
latent  photographic  image,  and  heliochromic  effects,  etc. 
Part  II.  Identity  of  the  silver  photo-salts  with  the  sub- 
stance of  the  invisible  photographic  image.  Silver  photo- 
chloride    by   means   of   sodium    hypophosphite,    etc.       On 

•compounds  of  silver  chloride  with  other  metallic  chlorides. 
Allotropic  forms  of  silver. 

Kolloidchemie  und  Photo; raphie.  Von  Dr.  Lrppo- 
Cramer.  Theodor  Steinkopffs  Verlag,  Dresden.  1908, 
Price  M.5. 

Small  8vo  volume,  containing  preface,  and  lo2  pages  of 
subject  matter,  with  fi  illustrations,  and  an  alphabetical 
name  index.  The  subject  matter  is  subdivided  and 
classified  as  follows  : — I.  Brief  introduction  to  the 
chemistry  of  colloids.  II.  Special  use  of  colloidal 
chemistry  in  connection  with  photography. 

'Water- Analysis.  A  Practical  Treatise  on  the  Examina- 
tion of  Potable  Wafer.  By  .1.  Alfred  Wanklyn, 
M.R.C.S.,  etc.  Revised  by  W. .  1.  '  loOPEB.  With  memoir 
and  portrait  of  the  author.  Eleventh  Edition.  Kegan 
Paul,  Trench.  Triibner  and  Co.,  Ltd.,  Drvden  House, 
Gerrard  Street,  W.     1907.     Price  3s.  7d. 

12mo  volume,  containing  frontispiece  portrait   of  the  late 

■J.  Alfred  Wanklyn,  Reviser's  note,  Author's  "Last  warning 
and  advice  to  chemists  working  the  ammonia  process, 
preface,  memoir  of  the  Author  by  W.  J.  Cooper,  236  pages 

of   subject,   matter,   and    the   alphabetical    Index.      The 


subject  matter,  which  is  illustrated,  is  subdivided  into  three 
parts.  Part  I.  Water  Analysis  for  general  sanitary 
purposes.  (i. )  Collection  of  samples  of  water, 
(ii.)  Specific  gravity  and  total  solid  residue  left  on  evapora- 
tion to  dryness,  (iii.)  Chlorine,  (iv. )  Organic  matter, 
"  Free  and  albuminoid  ammonia."  (v.)  The  moist  com- 
bustion process,  (vi.)  Poisonous  metals,  (vii.)  Drawing 
up  of  reports,  (viii.)  Verification.  Part  II.  Special 
Analysis,  &c.  (i.)  Specific  gravity  of  natural  wateis. 
(ii.)  Carbonic  acid  in  natural  waters,  (iii.)  The  water- 
residue  ;  insoluble  solids  ;  soluble  solids  ;  degree  of  alka- 
linity, (iv.)  Hardness,  (v.)  General  quantitative  analysis 
of  the  water-residue.  Statement  of  results,  (vi.)  Gases 
and  vapours  dissolved  by  water,  (vii.)  Table  waters, 
(viii.)  Purification  of  water,  (ix.)  Urine  and  sewage. 
Part  III.  Examples  of  complete  mineral  analysis. 
(i. )  Water  supply  to  London  and  to  Manchester,  etc.  (ii.) 
Appendix,  (iii.)  Letter  from  Royal  Commission  on  water 
supply,     (iv.)  Testimonials,     (v.)  List  of  original  papers. 

Decoration  of  Metal,  Wood,  Glass,  etc.  A  Book  for 
Manufacturers,  Mechanics,  Painters,  Decorators,  and  all 
Workmen  in  the  Fancy  Trades.  Edited  by  H.  C. 
Standage.  First  Edition.  John  Wiley  and  Sons,  New 
York,  U.S.  America.  1908.  Price  8s.  6d.  net.  Chap- 
man and  Hall,  Limited,  London. 

12mo  volume,  containing  220  pages  of  subject  matter,  and 
an  alphabetical  index.     A  collection  of  recipes. 

Die  Gaserzeuger  und  Gasfeuerungen.  Von  Ernst 
Schmatolla.  Second  Edition.  Dr.  Max  Jaenecke, 
Verlagsbuchhandlung.     1908.     Price  M.3. 

Small  8vo  volume,  containing  162  pages  of  subject  matter, 
with  133  illustrations  and  an  alphabetical  index.  The 
subject  matter  is  classified  according  to  the  following 
scheme  : — I.  The  chemical  raw  materials  and  compounds 
used  in  connection  with  gas-producers  and  gas-firing. 
II.  Comparison  of  the  generator  gas-firing  with  the 
ordinary  grate-firing.  III.  Gas-producers  in  general. 
IV.  Varieties  of  gas-producer.  V.  Power  gas-generators 
for  crude  fuels.  VI.  Water-gas  and  water-gas  producers. 
VII.  The  construction  of  gas-generators.  VIII.  Com- 
bustion of  generator-gas.     IX.  Gas-firing  and  gas  furnaces. 


Patents,  Designs,  and  Trade  Marks.     Twenty'-fifth 
Report  of  the  Comptroller-General.     150.  Price  3d. 

This  report  deals  with  the  work  of  the  Patent  Office 
during  the  year  1907.  The  number  of  applications  for 
patents  and  for  registration  of  designs  and  trade  marks 
during  that  year,  as  compared  with  the  two  preceding 
years,  is  shown  by  the  following  table  : — 


1905. 


1906. 


1907. 


Patents — 

Applications 

Specillcations- 
Provjslona] 
Complete  . 

Sealed 

Designs — 

Applications  , 

Registered  . . , 
Trade  Marks  — 

Applications    . 

Registered  . . . 


27,578 

19,863 

is.  sot; 
14,786 

28,988 
28,188 

10,521 
4,201 


30,030 

21,025 
18,248 
14,707 

22,001 

21,212 

11,414 

4.731 


29,040 

L9  680 
18,898 

Hi. 272 

24,928 
24,089 

10,796 


The  surplus  of  income  over  expenditure  during  1907 
was  £124,158  12s.  The  Comptroller  gives  a  summary  •! 
the  Patents  ami  Designs  Act,  1907,  and  states  thai  a  notice 
pointing  out  the  effect  of  the  amendments  has  been  scut 
out  to  nearly  70,000  patentees  in  this  country.  A  note 
describes  the  method  that  has  been  adopted  for  checking 

applications  for  spec  ul.it  tve  patents  based  only  on  chemical 

theories,   the  Comptroller   being  empowered   to  ask  for 
typical  samples  and  spec/men,  ,.i  the  alleged  invention* 
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Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  U)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I— PLANT.    APPARATUS.    AND    MACHINERY. 
Applications. 

11,851.  Semper.  Producing  as  high  temperature  as 
possible  in  rotary  kilns  heated  by  gas.*     June  1. 

12,077.  Tarver.  and  Coulson  and  Co.,  Ltd.  Apparatus 
for  washing,  separating,  or  concentrating  minerals  or 
substances  of  different  specific  gravities.     June  3. 

12,081.  Barry.  Magnetic  separation  of  materials. 
June  3. 

12,262.  Furowicz.  Centrifugal  mixing  apparatus.* 
June  5. 

12,408.  Ruthenburg.     Furnaces.*     June  9. 

12,565.  Humphrey.  Method  and  apparatus  for  com- 
pressing air  or  gases.     June  11. 

12.750.  Carrick  and  Pattison.  Agitating  and  separating 
mixtures  of  solid  matter  and  liquids.*     June  13. 

Complete  Specifications  Accepted. 

12,781  (1907).  Planckh.  Distilling  and  boiling  appar- 
atus.    June  11. 

13.179  (1907).  Reimann.  Heat  insulating  coverings 
for  pipes,  etc.     June  17. 

13,357  (1907).  Macherski  and  Kopersky.  Improving 
or  refining  liquids.     June  17. 

15,164  (1907).  Halket.  Evaporators,  distillers,  etc. 
June  17. 

15,172  (1907).  Black  and  Lennox.  Apparatus  for 
cleaning  or  washing  smoke  or  gases.     June  11. 

25,405  (1907).  Lake  (Aktiebolaget  Separator).  Drums 
of  centrifugal  separators.     June  11. 

25.517  (1907).  Hildebrandt.  Cooling  and  liquefying 
gases.     June  17. 

26,935  and  27,482  (1907).  Venter.  Process  and 
apparatus  for  concentrating  lyes.     June  17. 

6414  (1908).  Buckingham.     See  under  X. 

7910  (1908).  Siemens  Bros,  and  Co.  (Siemens  und 
Halske  A.-G.).  Pyrometers  or  thermometers  of  the 
thermo-electric  or  electric  resistance  type.     June  11. 


II.— FUEL,    GAS,    AND    LIGHT. 

Applications. 

12,113.  Holgate.  Producers  for  water  gas  and  producer 
gas.     June  4. 

12;281.  Tangyes,  Ltd.,  and  Robson.  Gas  producers.* 
June  5. 

12,406.  Roscoe.     Manufacture   of  fuel.     June   9. 

12,446.  Jabs.     Gas  generators.*     June  9. 

12,720.  Soc.  Franc,  d'lncandescence  par  le  Gaz.  Manu- 
facture of  incandescent  electric  lamp  filaments.;  [Fr. 
Appl.,  July  13,  1907.]*     June  13. 

Complete  Specifications  Accepted. 

13,190  (1907).  Harrison  and  Hirst.  Electrodes  for 
electric  arc  lamps.     June  17. 

13,292  (1907).  Wright.     Coking  ovens.     June  17. 

15,367  (1907).  British  Thomson -Houston  Co.  (General 
Electric  Co.).  Producing  refractory  electric  conductors 
particularly  metallic  filaments.     June  17. 


21.124  (1907).  Marconnet.  Gas  producing  apparatus. 
June  11. 

25,036  (1907).  Boult  (Taussig).  Water-gas  apparatus. 
June  11. 

5225  (1908).  Allgem.  Elektricitats  Ges.  Electrodes  for 
arc  lamps.     June  11. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,    PETROLEUM,    AND 
MINERAL    WAXES. 

Complete  Specifications  Accepted. 

16,969  (1907).  Common,  and  Hull  Oil  Manufacturing 
Co.     Rendering  paraffin  oil  emulsifiable.     June  17. 

20,059  (1907).  Ridgill.  Manufacture  of  oils  and  greases 
for  lubricating,  etc.     June  11. 

2399  (1908).  Koppers.     See  under  VII. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 
Applications. 

11.866.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     June  1. 

11.867.  Newton  (Bayer  und  Co.).  Manufacture  of  a 
sulphonic  acid  of  Celestine  Blue.     June  1. 

11,878.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
See  under  XIIL4. 

12,067  Durand,  Huguenin  et  Cie.  Manufacture  of 
condensation  products  of  gallocyanines  with  ammonia. 
[Ger.  Appl.,  June  3,  1907.  Addition  to  No.  15,138  of 
1907.]*     June  3. 

12,167.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthracene  series. 
June  4. 

12,264.  Johnson  (Bahische  Anilin  und  Soda  Fabrik)^ 
Manufacture  of  colouring  matters  of  the  anthracene  series. 
[Addition  to  No.  7418  of  1908.]     June  5. 

12,462.  Levinstein,  Ltd.,  and  Maron.  Red  dyestuff 
obtained  from  thioindoxyl  or  thioindoxylcarboxylic  acid. 
June  10. 

Complete  Specifications  Accepted. 

16,962  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs  of  the  anthracene  series.     June  17. 

17,960  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  leuco-compounds  of  the  oxazine  series.     June  11. 

18,698  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     June  17. 

1334  (1908).  Durand,  Huguenin  et  Cie.  Manufacture 
of  the  leucogallocyanine  corresponding  with  pyrogallol. 
June  11. 

2306  (1908).  Durand,  Huguenin  et  Cie.  Manufacture 
of  a  gallocyanine  dyestuff.     June  11. 

3655  (1908).  Chem.  Fabr.  Griesheim-Elektron.  Manu- 
facture of  an  aminonaphtholdisulphonic  acid.     June  17. 


V— PREPARING,     BLEACHING,     DYEING, 

PRINTING,  AND  FINISHING   TEXTILES,    YARNS, 

AND    FIBRES. 


Applications. 
Manufacture      of 


artificial       silk 


11,959.  Dreaper. 
materials.     June  2. 

12,036.  Prestwich.  Treating  textile  yarns  and  threads 
with  liquids.     [Addition  to  No.  1042  of  1901.]     June  3. 

12,253.  Guadagni.  Machines  for  producing  artificial, 
silk  threads.  [Ital.  Appl.,  Sept.  28,  1907.  Comprised  in 
No.  1265  of  1908.]*     June  5. 
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12,416.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Production  of  white  and  coloured  resist  effects  on  textile 
fibre.     June  9. 

12,455.  Hiibner.  Producing  designs  or  ornamental 
and  colour  effects  on  fabrics.     June  10. 

12,463.  Keith  and  Wardle.  Machines  for  drying  yarn. 
June  10. 

Complete  Specifications  Accepted. 

13,868  (1907).  Dreaper.  Machinery  suitable  for  the 
preparation  of  artificial  silk,  etc.     June  17. 

17,780  (1907).  Spenle.  Apparatus  for  drying  proofed 
or  like  fabrics  or  materials.     June  11. 

18,936  (1907).  Lecoeur.     See  under  XIX. 

25,801  (1907).  Ostersetzer.  Colour  printing  on  half- 
wool  fabrics.     June  11. 


VII.— ACIDS,     ALKALIS,    AND    SALTS. 

Applications. 

11,864  and  11,865.  Newton  (Bayer  und  Co.).  Manu- 
facture of  alkali  hydrosulphites.     June  1. 

12,071.  Zimmermann  (Chem.  Fabr.  auf  Actien,  vorm. 
E.  Schering).  Manufacture  of  ammonium  thiosulphate. 
-June  3. 

12,136.  Bourdos.  Production  of  metallic  compounds 
from  pitchblende.     June  4. 

12,317.  Levy-Mond.  Recovery  of  products  from  lead 
fumes  or  waste  metallic  solutions  or  suspensions.     June  6. 

12,433.  Epstein.     Treatment  of  carbonic  acid.      June  9. 

12,449.  Diefenbach  and  Moldenhauer.  Manufacture  of 
hydrochloric  acid  from  magnesium  chloride.     June  9. 

12,476.  Masson.  Resolving  alkaliichlorides  into  hydro- 
•cholric  acid  and  alkali  carbonates,  or  alkali  nitrates  into 
nitric  acid  and  alkali  carbonates.     June  10. 

12,570.  Rogers.     Production  of  mica  powder.     June  11. 

12,763.  Goldschmidt.  Separation  and  concentration 
•of  chlorine.     [Ger.  Appl.,  Aug.  5,  1907-1*     June  13. 

Complete  Specifications  Accepted. 

5314  (1907).  Bloxam  (Soc.  Gen.  per  la  Cianamide). 
.Manufacture  of  nitrogen  compounds  from  carbides. 
-June  17. 

18,417  (1907).  Mount.     See  under  X. 

23,217a  (1907).  Johnson  (Verein  Chem.  Fabr.).  Manu- 
facture of  sodium  carbonate  and  hydrogen  sulphide  from 
.sodium  sulphide.     June  17. 

25,632  (1907).  Birkeland.  Utilisation  of  nitrous  gases. 
June  17. 

272  (1908).  Riiber.  Simultaneous  production  of  an 
■alkali  salt,  a  phosphorus-containing  manure,  and  carbonic 
•acid.     June    11. 

2399  (1908).  Koppers.  Producing  ammonium  sulphate 
from  gases  of  dry  distillation  of  organic  substances. 
June  17. 

6655  (1908).  Gouthiere  et  Cie.  Manufacture  of  nitrite 
■of  soda.     June  1 1. 

8012  (1908).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  alkali  formate.     June  17, 


VIII.— GLASS,    POTTERY,    AND    ENAMELS. 
Application. 
12,039.  Hassall    and    Coleman.     Colour    printing    Eos 

-taithcnvvarc,   i-liina,   and   similar  goods.      June  3. 

Complete  Specifications  Accepted. 

16,090  (1907).    Humphrey.      Filing  pottery  ovens,  kilns, 
•or  furnaces.     June  11. 


18,417  (1907).  Mount.     See  under  X. 

22,193  (1907).  Lake  (Erste  Deutsche  Blumentopfwerke 
Ges.).     Drying  earthenware,  etc.     June  17. 

9563  (1908).  Bloxam  (Siemens  und  Halske  A.-G). 
Manufacture  of  glass.     June  17. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 

Applications. 

12,106.  Sykes.  Composition  for  bricks,  tiles,  stone, 
cement,  etc.     June  4. 

12,597.  Cawley  and  Moore.  Manufacture  of  a  building 
material.     June  12. 

Complete  Specifications  Accepted. 

17,562  (1907).  Muller.  Manufacture  of  cement.  June  11. 

28,180  (1907).  Bos,  and  Delastre  et  Cie,  Manufacture 
of  artificial  stone  blocks.     June  11. 

7091  (1908).  Lake  (Sackett  Plaster  Board  Co.).  Manu- 
facture of  plaster,  cement,  etc.     June  17. 


X— METALS    AND    METALLURGY. 

Applications. 

11,996.  Hess.  Extracting  copper  from  its  ores  or 
matt.*     June  2. 

12,042.  Duke.     Metallic  alloys.     June  3. 

12,077.  Tarver,  and  Coulson  &  Co.,  Ltd.     See  under  I. 

12,212.  Stock.      Bessemer  converters.     June   5. 

12,258.  Hugot.     See  under  XL 

12,322.  Boult  (Jones).  Method  of  treating  iron  ore.* 
June  6. 

12,324.  Boult  (Jones).    Making  iron  and  steel.*    June  6. 

12,342.  Holzapfel.      Smelting  furnaces.*     June    6. 

12,383.  Churchward.  Production  of  alloyed  steels. 
[U.S.   Appl.,  Sept.   18,   1907.]*     June  9. 

12,403.  Hopkins.  Apparatus  for  smelting  zinc  ore, 
galvanisers'  dross,  &c.  [Addition  to  No.  25,099  of  1907.] 
June  9. 

12,452.  Larnon  and  Thomas.  Improving  the  physical 
properties  of  metals  and  alloys.*     June  9. 

12,494.  Finfrock.     Aluminium  solder.*      June  10. 

12.510.  Cowper-Coles.  Coating  iron  and  steel  with 
metal.     June  10. 

12.511.  Cowper-Coles.  Annealing  iron  and  steel. 
June  10. 

Complete  Specifications  Accepted. 

13,254  (1907).  Snyder.     Treatment  of  ores.     June  17, 
13.268  (1907).  Hoover  and  Sulman.    Ore  concentration. 
June   17. 

13,977  (1907).  Cowper-Coles.  Manufacture  of  zinc 
dust.     June  17. 

18,417  (1907).    Mount.      Furnaces  for  melting   metalSj 

5  lass,  &c.,  and  for  roasting  or  calcining  ores,  salt  cake, 
une  1  1. 

21,063  (li»07).  Sutton,   Steele,  and   Steele.       Dry  cou- 

nnit.it  inn    of  ores.      June    17. 

27,489  (11)07).  Massencz.  Manufacture  of  steel. 
Juno  17. 

28,207  (1907).  Riibel.  Manufacture  of  steel  alloys. 
June  17. 

•jnT  (1908).  Kuzel.  Production  of  exactly  measured 
alloys.     June    17. 

3173  (1908).    lliortli.      Refining    Bteel.      June    11. 

6060  (1908).  Siemens  und  Halske  A.-G.  Hardening 
tantalum.     June   1 1. 
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6414  (1908).   Buckingham.        Filters     for      separating 
solutions   from   ore    pulp.      June    11. 


XI.— ELECTRO-CHEMISTRY     AND 
METALLURGY. 


ELECTRO- 


11,895.  Walton.  Manufacture  of  compositions  suitable 
for  electric  insulating.  &c.     June  1. 

11,944.  Somers  and  Crowlev.  Electrolytes  for  storage 
batteries.     [Comprised  in  No.   10.07S  of  1908.]     June  2. 

12,161.  Jones.  Electro-deposition  of  metals  on 
aluminium.     June  4. 

12.258.  Hugot.  Electric  furnaces  for  the  manufacture 
of  steel.     June  5. 


XII.— FATTY   OILS,    FATS,    WAXES,    AND   SOAPS. 
Complete    Specification  Accepted. 
21,489  (1907).  Lake  (Rutgerswerke).    See  under  XIILB. 


XIII.— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(.4.) — Pigments,   Paints. 

Applications. 

11.878.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matter  lakes.     June   1. 

12.517.  Liebreich.  Manufacture  of  oil  paints.* 
June  10. 

(B.)— Resins,  Varnishes. 

Complete  Specification  Accepted. 

21,489  (1907).  Lake  (Rutgerswerke  A.-G.).  Extraction 
of  resins,  oils,  sulphur,  and  the  like.     June  17. 

(C.) — India-  Rttbber. 

Applications. 

11,949.  D'Aloe.  India-rubber  compound.  [Appl.  in 
Brazil,  Jan.  27,  1908.]*     June  2. 

12,440.  Lewis.     Purification  of  rubber.     June  9. 
12,504.  Lewis.      Purification   of   rubber.      June    10. 

12.647.  Bridgeman,  Wardle,  and  O'Brien.  Susbtitute 
for  vulcanite.     June  12. 

12.648.  Bridgeman,  Wardle  and  O'Brien.  Substitute 
for  india-rubber.     June   12. 


XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     &c 
Applications. 

12,174.  Lake  (Schuhfabr.  Bonndorf  Gebr.  Kriechle). 
Manufacture  of  a  leather  substitute.*     June  4. 

12,254.  Boult  (In ternat.  Process  Tanning  Co.).  Tanning 
hides  and  making  leather.*    June  5. 

Complete  Specifications  Accepted. 

22,382  (1907).  Neufeld.  Manufacture  of  elastic 
chromated  glue  masses.     June   11. 

28  (1907).      Miiller.        Manufacture      of     artificial 
leather.     June   17. 

1021  (1908).  Parkin  and  Williams.,  Treatment  of 
bone,  ivory,  &c.     June  17. 


XV—  MANURES,    &o. 
Complete   Specification  Accepted. 
272  (1908).  Riiber.     See  under  VII. 

XVI.— SUGAR,    STARCH,    GUM,    &c. 

Complete  Specifications  Accepted. 

25,274  (1907).  Newton  (Bayer  und  Co.).     Manufacture 
of  soluble  starch.     June  17. 
.1353  (1908).  Fritsche.      Soluble  gum.     June   17. 

XVII.— BREWING,    WINES,    SPIRITS,    &c 

Complete  Specifications  Accepted. 

26,915  (1907).  Perelzveich  and  Rosenbusch.  Manu- 
facture of  solidified  spirit.     June   17. 

4622  (1908).   Kuhn.  Manufacture      of      fermented 

beverages.         June  17. 


XVIIL— FOODS ;     SANITATION,     WATER 
PURIFICATION;      AND     DISINFECTANTS. 

(.4.) — Foods. 
Applications. 

12,082.  Woosnam  (Whetham).  Manufacture  of  food- 
stuffs.    June  3. 

12,378.  Liversedge.  Manufacture  of  butter  and  butter 
substitutes.     June  9 

12,434    Epstein.     Non-alcoholic  drinks.     June  9. 

12,493.  Stevenson  and  Cox.  Preservative  for  food- 
stuffs.   [Addition  to  No.  14,149  of  1907.]    June  10. 

12,516.  Bergell  and  Wulfing.  Making  milk  for  infants.* 
June  10. 

12,672.  Saliter.     Drying  milk,  &c.*    June  12. 

Complete  Specifications  Accepted. 

14,149  J 1907).  Stevenson  and  Cox.  Preservative  for 
foodstuffs.     June  17. 

1528  (1908).  Reese.  Manufacture  of  food  preparations 
from  cereals.     June   17. 

2035  (1908).  Wimmer.     Treatment  of  coffee.    June  17. 

(5.)_Sanitation  ;    Water  Purification. 

Applications. 

12,263  Shone  and  Ault.  Purifying  air  polluted  by 
sewage  gas,  &c*    June  5. 

12,711.  Pulsford.    Water  purifying  apparatus.     June  13. 

Complete  Specifications  Accepted. 

24,381  (1907).  Allen.    Treatment  of  effluents.    June  17. 
7365  (1908).  Parsons.    Purification  and    utilisation   of 

sewage.     June  11. 

■ 

XIX.— PAPER,    PASTEBOARD,    &c. 

Application. 

12,101.  Funnell.  Machines  for  coating  paper,  &c. 
June  3. 

Complete  Specifications  Accepted. 

13,023  (1907).  Rouxeville.  Substitute  for  celluloid 
and  the  like.     June   17. 

18,936  (1907).  Lecoeur.  Manufacture  of  threads  or 
films   of  cellulose.      June  17. 
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XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Applications. 

11,899.  Wellcome  and  Pyman.  Manufacture  of  a 
tropine  derivative.      June   1. 

12,405.  Buer.  Obtaining  lecithin  free  from  bitter 
alkalis  from  seeds  of  lupines  and  other  podded  plants.* 
June  9. 

12,472.  Wellcome  and  Barrowcliff.  Manufacture  of 
therapeutic  compounds.     June   10. 

XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 
Application. 

12,341.  Smith.  Reagents  and  processes  for  toning 
photographic  prints.  [Addition  to  No.  22,218  of  1907.] 
June  6. 


Complete  Specifications  Accepted. 

13,835  (1907).  Kelly.  Printing  out  papers  and  photo- 
graphic  sensitive  surfaces  for  producing  positive  pictures. 
June  17. 

4745  (1908).  Brasseur.     Colour  photography.    June  11. 


XXII.— EXPLOSIVES,    MATCHES,    &c. 

Application. 

12,188.  Anglo-French  F.  and  S.,  Ltd.,  and  Edwards. 
Explosives.     [Addition  to  No.  24,025  of  1907.]*    June  4. 

Complete  Specifications  Accepted. 

23,834  (1907).  Bramwell-Smith.  Blasting  fuses.  June  17. 
2509    (1908).      Claessen.  Weather-proof       blasting 

explosives.     June  17. 
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Official   Notices. 

BY-LAWS. 
AT    THE    COUNCIL   CHAMBER,    WHITEHALL. 

The  17th  day  of  June,  1908. 

BY    THE    LORDS    OF    HIS    MAJESTY'S    MOST 
HONOURABLE    PRIVY    COUNCIL. 

WHEREAS  there  was  this  day  read  at  the  Board 
certain  By-laws  made  by  the  Society  of  Chemical  Industry 
at  a  General  Meeting  of  the  Society  held  on  the  15th  day 
of  June,   1908  : 

And  whereas  it  is  provided  in  the  Charter  of  the 
Society  that  By-laws  made  by  the  Society  shall  not 
commence  or  have  effect  until  the}'  have  been  submitted 
to  and  allowed  bv  the  Lords  of  the  Council : 

NOW,  THEREFORE,  Their  Lordships  having  taken 
the  said  By-laws  into  consideration,  are  pleased  to  allow 
the  same,  as  set  forth  in  the  Schedule  to  this  Order. 

A.  W.  Fitzroy. 

The    Schedule   referred    to   in    the    foregoing    Order 
will   be  published  in  the  next  number  of  the  Journal. 
By  Order. 

Charles  G.  Cresswell,  Secretary. 


ANNUAL  GENERAL  MEETING. 

The  Annual  General  Meeting  will  be  held  in  the 
Armstrong  College,  Newcastle-on-Tyne,  on  Wednesday, 
July  22nd,  at  10.30  a.m.  A  programme  [and  request 
form  were  contained  in  the  May  30  number  of  the 
Journal.  The  ticket  of  membership  will  be  found  in  this 
number. 

In  accordance  with  the  provisions  of  By-law  18  of  the 
Society  of  1881,  notice  is  hereby  given  that  those  members 
whose  names  are  printed  in  italics  in  the  list  of  Council 
(see  p.  363,  April  30th  number)  will  retire  from  their 
respective  offices  at  the  forthcoming  Annual  Meeting. 

Prof.  R.  Meldola,  F.R.S.,  has  been  nominated  to  the 
office  of  President  under  By-law  8 ;  Dr.  J.  T.  Dunn, 
Mr.  A.  R.  Ling,  Mr.  George  C.  Stone,  and  Mr.  R.  C 
Woodcock,  have  been  nominated  Vice-Presidents  under 
By-law  8  ;  Sir  Boverton  Redwood  has  been  nominated 
a  Vice-President  under  By-law  11  ;  and  Dr.  T.  B.  Wagner 
has  been  nominated  a  Vice-President  under  By-law  26. 
Prof.  P.  Phillips  Bedson  and  Mr.  H.  Van  der  Linde  have 
been  nominated  Ordinary  Members  of  Council  under 
By-law  26 ;  and  Mr.  Thomas  Tyrer  and  Dr.  Ludwig 
Mend,  F.R.S.,  have  been  nominated  Hon.  Treasurer  and 
Hon.  Foreign  Secretary  respectively  under  By-law  9. 

Prof.  W.  Hodgson  Ellis,  Messrs.  O.  Guttmann  and 
H.  Hemingway  and  Dr.  G.  G.  Henderson  have  been 
nominated,  under  Rule  18,  to  fill  four  vacancies  among  the 
Ordinary  Members  of  Council.     No  ballot  will  be  required. 

The  medal  has  been  awarded  to  Sir  Andrew  Noble, 
Bart.,   K.C.B.,   F.R.S.,  for  his  researches  on  explosives. 
By  order  of  the  Council, 
Charles  G.  Cresswell,  Secretary. 


Birmingham  and  Nottingham  Sections. 

Meeting  held  at  Burton  on  Thursday,  May  1th,  1908. 

MR.    HARRY    SILVESTER   L5J    THE    CHAIR. 

ESTIMATIONS    BY    FERMENTATION    WITH 
YEAST. 

ARTHUR   SLATOR,    PH.D.,    D.SC,    E.I.C. 

In  two  papers  published  in  the  Transactions  of  the 
"lemical  Society  (1906,  89,  128;  1908,  93,  217),  I  have 
ren     an     account     of     some     measurements     of     the 


rate  of  alcoholic  fermentation  by  living  yeast.  The 
method  of  investigation  is  briefly  as  follows  : — A  given 
quantity  of  yeast  and  sugar  solution  is  introduced 
into  a  glass  bottle  of  about  150  c.c.  capacity,  fitted  with 
a  rubber  bung  and  connected  by  pressure  tubing  to  a 
mercury  manometer,  which  can  register  pressures  from  a 
vacuum  to  about  30  cm.  of  mercury.  The  apparatus  can 
be  exhausted  and  kept  air-tight  by  means  of  a  side  tube 
and  a  stopcock.  The  construction  of  the  apparatus  is 
shown    in    the    accompanying    photograph.     The    bottle 


contains  twenty  or  thirty  fairly  large  glass  beads  to  assist 
in  the  thorough  shaking  of  the  solution.  It  rests  in  the 
thermostat  and  is  taken  out  at  intervals  during  the 
experiment  and  vigorously  shaken  to  overcome  super- 
saturation  of  the  gas  in  the  liquid.  The  change  in  pressure 
registered  on  the  manometer  scale  is  a  measure  of  the 
amount  of  fermentation  in  the  given  interval  of  time. 
The  method  of  investigation  has  the  great  advantage 
that  the  velocity  can  be  measured  when  only  a  small 
quantity  of  sugar  has  been  changed  to  alcohol  and  carbon 
dioxide.  By  considering  only  these  initial  velocities, 
complications  due  to  other  reactions  which  take  place 
simultaneously  are  to  a  large  extent  eliminated.  Some 
of  the  results  obtained  may  be  mentioned,  as  they  are  of 
importance  in  the  latter  part  of  the  paper. 

The  rate  of  fermentation  of  dextrose  is  exactly  pro- 
portional to  the  amount  of  yeast  present  in  the  solution. 
The  rate  of  fermentation  of  dextrose,  laevulose,  galactose, 
and  mannose  is  approximately  independent  of  the  con- 
centration of  the  sugar  when  the  concentrations  vary 
from  one  grm.  to  ten  grms.  per  100  c.c. 

Dextrose  and  laevulose  are  fermented  at  the  same  rate. 
Brewery  yeast  ferments  sucrose  at  the  same  rate  as 
dextrose  and  laevulose.  The  fermentation  of  galactose 
is  brought  about  only  by  yeasts  which  have  been  grown 
in  the  presence  of  galactose. 

The  apparatus  can  be  used  for  other  estimations. 

The  fermentative  activity  of  yeast. — Various  methods  have 
been  described  for  measuring  the  fermentative  activity 
of  a  given  sample  of  yeast.  In  almost  all  cases  the 
carbon  dioxide  evolved  in  a  given  time  fron>   a  known 
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quantity  of  yeast  and  sucrose  solution  is  measured.  The 
amount  of  gas  evolved  may  be  measured  volumetrically 
or  by  the  pressure  produced. 

Hayduck's  apparatus  is  an  example  of  the  first  method, 
whilst  C.  G.  Matthews  (Manual  of  Alcoholic  Fermentation, 
p.  274)  uses  the  pressure  of  gas  produced  as  an  indication 
of  the  activity  of  the  yeast.  Various  fermentation 
saccharometers  have  also  been  constructed  and  even 
patented. 

The  apparatus  described  in  this  paper  can  be  used  very 
conveniently  for  rapidly  and  accurately  estimating  the 
activity  of  samples  of  yeast.  About  15  grms.  of  pressed 
yeast  (or  an  equivalent  quantity  of  samples  of  liquid 
yeast)  are  weighed  out  in  a  small  flask.  The  yeast  i3 
well  mixed  with  water  and  made  up  to  250  c.c.  10  c.c. 
of  the  mixture  and  50  c.c.  of  a  5  per  cent,  sucrose  solution 
are  introduced  into  the  bottle  of  the  apparatus  and 
warmed  to  exactly  30°  C.  The  bottle  is  connected  to 
the  manometer  and  placed  in  the  thermostat,  which 
is  regulated  at  30°  C.  The  apparatus  is  exhausted  and 
readings  are  taken  every  five  minutes.  Some  specimens 
of  yeast  show  a  constant  activity  for  several  hours  after 
mixing,  the  activity  of  others  gradually  changes.  The 
method  is  especially  applicable  to  compare  yeasts  of 
approximately  the  same  activity,  and  even  in  the  case  of 
samples  which  show  a  gradual  change  in  activity  there 
is  no  difficulty  in  comparing  one  yeast  with  another. 

Where  yeast  is  used  in  such  a  manner  that  the  initial 
activity  is  of  importance,  such  estimations  are  evidently 
of  value.  The  use  of  yeast  for  baking  purposes  is  probably 
such  a  case. 

Table  I. 

A  comparison  of  the  activity  of  two  yeasts. 
29-2  grms.  of  yeast  A. 


Difference  per 

Time  after  mixing. 

Reading  on  scale. 

5  minutes. 

mills. 

cm. 

10 

3-95 



15 

6-8 

2-85 

20 

9-5 

2-7 

22 

1-0 



27 

3-6 

2-6 

32 

6-2 

2-8 

Mean     2-73 

29-5  grms.  of  yeast  B. 


Time  after  mixing. 

Beading  on  scale. 

Difference  per 
5  minutes. 

mins. 
10 
15 
20 
25 

cm. 
0-25 
2-5 
4-95 

7-2 

2-25 
2-45 
2-35 

Mean 
Ratio  of  activities  A  :  B  =  1  :  0-85. 


2-35 


Pressed  brewers'  yeast,  and  three  samples  of  bakers' 
yeast  gave  a  ratio  of  activities  1  :  095  :  100  :  1-13. 

There  are  on  the  market  various  dry  preparations  of 
yeast,  which  are  capable  of  bringing  about  alcoholic 
fermentation.  The  apparatus  can  be  used  to  estimate 
the  activities  of  such  preparations.  5  grms.  of  the 
preparations,  and  50  c.c.  of  sucrose  solution  are  introduced 
into  the  bottle  and  measurements  carried  out  as  before. 
A  series  of  observations  must  be  made  as  the  initial 
velocities  are  very  irregular.  (Trans.  Chem.  Soc,  1908, 
93,  236.) 

The  estimation  of  small  quantities  of  fermentable  sugar. — 
It  is  evident  that  the  fall  in  pressure  during  the  time  of 
complete  fermentation  can  be  used  as  a  measure  of  the 
amount  of  sugar  introduced  into  the  apparatus,  and  in 
this  way  small  quantities  of  fermentable  sugars  can  be 
estimated.  It  was  found  possible  to  ferment  completely 
0-1  grm.  of  dextrose  in  20  minutes,  and  to  measure  the 
fall  in  pressure  duo  to  this  fermentation.  This  measure- 
ment, after  correction  for  the  autofermentation  of  the 


yeast,  is  proportional  to  the  amount  of  sugar  introduced 
into  the  bottle  of  the  apparatus.  By  carrying  out  two 
experiments,  one  with  a  sugar  solution  of  known  con- 
centration, and  the  other  with  a  solution  of  unknown 
strength,  the  amount  of  sugar  in  this  latter  solution  can 
be  estimated.  Details  of  the  method  are  as  follows  : — ■ 
A  mixture  of  yeast  and  water  (1  part  of  pressed  yeast  to 
about  4  of  water)  is  kept  overnight  at  25°  C.  in  order  to 
reduce  the  autofermentation  of  the  yeast.  25  c.c.  of  the 
mixture  are  placed  in  the  bottle  of  the  apparatus  and  the 
rate  of  autofermentation  measured  at  30°  C.  10  c.c.  of  a 
solution  containing  about  0-1  grm.  of  dextrose  is  heated 
to  30°  C.  and  added  to  the  yeast  and  water  in  the  apparatus, 
which  is  then  quickly  exhausted.  A  reading  is  obtained 
one  minute  after  mixing  the  solution,  and  two  or  three 
other  readings  are  taken  at  intervals  of  one  minute. 
The  amount  of  fermentation  which  takes  place  during 
the  first  minute  after  mixing  is  taken  as  one-half  the 
amount  which  takes  place  during  the  second  minute 
and  an  extrapolated  value  of  the  pressure  reading  at 
mixing  is  thus  obtained.  Readings  are  also  taken 
10  minutes  and  20  minutes  after  mixing.  By  this  time 
the  rate  of  evolution  of  gas  is  approximately  equal  to  the 
original  rate  of  autofermentation  showing  complete 
disappearance  of  the  sugar.  The  fall  in  pressure  during 
the  20  minutes  after  mixing  can  be  corrected  for  auto- 
fermentation, and  the  value  thus  obtained  is  a  measure 
of  the  amount  of  dextrose  in  the  10  c.c.  used  in  the  experi- 
ment. A  known  quantity  of  dextrose  can  thus  be 
compared  with  an  unknown  quantity  and  the  latter 
amount  estimated.  The  estimation  of  dextrose  in  a 
commercial  sample  of  galactose  is  an  example  of  the 
method. 

Table  II. 
25  c.c.  yeast  and  water  ai  30°  C. 

Time.  Scale  reading. 

mins.  cm. 

0    1-25 

30    3-2 

31  0-1  grm.  dextrose  added (0-6) 

32    1-15 

33    2-3 

41    14-2 

51    15-0 

Fall  in  pressure  31  mins.  to  51  mins.  144  cm. 

Correction  forautoferm 1-3  cm. 

01  grm.  dextrose  corresponds  to  ... .    13- 1  cm. 

25  c.c.  yeast  and  water  at  30°  C. 

Time.  Scale  reading, 

mins.  cm. 

0    1-8 

15    3-4 

18  l'O  grm.  galactose  added (-0-25) 

19    0-4 

20  1-65 

28  11-2 

38  13-4 

48  14-4 

Fall  in  pressure  18  mins.  to  38  mins.  1365  cm. 

Correction  for  autoferm 2-1  cm. 

11-55  cm. 
Percentage  of  dextrose  in  commercial  galactose = 8*8. 

THE    HEAT    TREATMENT     OF    MUNTZ    METAL. 
Part    II. 

BY    O.    D.    BENGOUGH,    M.A.,    AND    O.    F.    HUDSON,    B.SC. 

The  present  notes  are  supplemental  to  the  authors' 
paper  entitled  "  The  Heat  Treatment  of  Copper-Zinc 
Alloys,  Part  I.  Muntz  Metal."  (x)  In  that  paper  an  attempt 
was  made  to  connect  the  mechanical  tests  of  Muntz 
metal  with  the  heat  treatment  it  had  undergone  and  the 
corresponding  microstructure.  As  the  proportions  of  a 
and  /3  in  any  bar  depend  partly  on  the  time  and  tem- 
perature of  annealing,  but  more  especially  on  the  rate  of 
cooling,  it  is  necessary  that  this  rate  be  clearly  defined, 
if  the  results  are  to  be  of  general  application  and  repro- 
ducible. The  conditions  of  cooling  were  so  arranged  that 
a  fall  of  about  (10°  C.  took  place  in  15  minutes  in  the  case 
of  annealings  at  550°  C.  and  downwards,  and  about  75°  C. 
in  the  case  of  annealings  above  (500°  C. 

Impact  tests. — Tin-  further  work  on  impact  tests  with 
Izod's  pendulum   machine  foreshadowed  in  our  last  paper 
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FlO.  4. — As  rolled.    Iran-.  Bar  C.      X    80. 


Fie.  5.— As  rolled.     Longl.  Bar  C.      X  80. 


6A 


Fig.  6. — Tensile  Fracture,  Bar  04.      X  200. 


Fig.  7. — Impact  Fracture,  Bar  E6.       x  200. 


Fie.  8.-7  hrs.  at  540°,  Bar  C,      X  80. 


Fig  9.-7  hrs.  at  040°,  Bar  C2.      X  80. 


' 


I 


■V 

I  .  .   Ii"i.  —7  hrs.  at  .370°,  Bar  Er      X  190. 


Fiu.  11.— Bar  Cd,  7  hrs.  at  840°  C.      x  30 


b  Mechanical  Tests  of  the  Bars  photographed  are  given  in  Tabic  1.        All  are  slowly  cooled.       Illumination  vertical. 


i: 
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has  been  carried  out,  and  the  results  are  given  in  Tables  I. 
and  II.  From  those  given  in  the  column  headed  V-notch, 
it  will  be  seen  that  in  several  cases  there  is  a  discrepancy 
between  pairs  of  results.  Also  if  the  useful  properties  of 
an  alloy  are  still  considered  to  be  defined  by  its  behaviour 
in  the  tensile  testing  machine,  the  results  given  in  the 
table  clearly  show  that  the  impact  test  does  not  discrimi- 
nate sufficiently  sharply  between  good  and  inferior 
material.  Bearing  in  mind,  however,  that  the  bar  denoted 
by  the  letter.  E.  in  the  table  was  hard  (i.e.,  cold)  rolled 
and  the  bar,  0.  was  soft  (i.e.,  hot)  rolled,  the  impact  tests 
appear  to  follow  the  elongation  in  hard  rolled  bars,  but 
the  maximum  stress  in  the  case  of  soft  rolled  bars.  Impact 
tests  on  our  original  bar  (A)  are  published  separately  in 


Table  II.  We  do  not  consider  that  too  much  reliance 
should  be  placed  on  them,  as  the  test  pieces  were  cut  from 
the  ends  of  tensile  test  pieces  after  treatment  in  the  test- 
ing machine  ;  the  straining  due  to  the  pressure  exerted 
by  the  grips  may  very  probably  affect  the  mechanical 
properties.  Impact  pieces  for  bars  E  and  C  were  cut 
from  the  alloy  as  rolled,  and  annealed  with  the  tensile 
test  bars.  It  was  thought  that  U  -notched  or  unnotched 
bars  might  give  more  reliable  results  than  V-notched  bars. 
The  experiments,  however,  did  not  bear  out  this  idea. 

Summing  up  this  portion  of  our  work,  we  may  say  that 
we  are  of  opinion  that  the  Izod  impact  test  is  not  suffi- 
ciently discriminating  to  give  really  useful  results  on  this 
alloy. 


TABLE   I. 


Annealing 

temperature 

(7  hours). 

Yield 
Point. 

Maximum 

Stress 

tons  per  sq.  in. 

c   . 
o*a   • 

3S.5 

-  t-  - 

a 
■*>  a 

o  a> 
o  » 

Impact  tests. 
ft.                   lbs. 

<o 

B0 

f  « 

S 

u 

S 
Ph 

Tensile 
Fracture. 

Appearance  of 

Bar 

No. 

V 

notch 

U 

notch 

un- 
notched 

1 

test  piece 
after  tensile  test. 

c. 

[as  rolled] 

— 

27-5 

47-0 

56-4 

8-1 
7-1 
8-3 

10-4 
10-2 

10-6 

Silky,  cup. 

Smooth. 

Cx 

540°  C. 

23-5 

52-5 

60-7 

7-6 

7-95 

7-8 

7-0 
8-3 
8-1 
6-9 

89-0 

Sloping. 

Smooth,  longitudinal 
furrows. 

c, 

540°  C. 

5-6—7-0 

21-2 

65-0 

58-9 

6-2 
6-8 

6-8 

9-1 
8-3 

11-1 
11-4 

89-2 

Eough, 
irregular  cup. 

Roughened. 

c, 

640°  C. 

— 

20-9 

55-0 

56-8 

6-8 
80 

6-4 

8-4 
7-9 
8-4 

9-9 
9-9 

82-0 

Irregular  cup. 

Cracked. 

c* 

840°  C. 

5*7 — 7-2 

19-95 

72-0 

70-8 

6-9 
6-0 
6-2 

7-9 
9-2 
9-1 

79-1 

Cracked. 

Eo 

[as  rolled] 

16-1 

29-81 

37-0 

58-1 

4-6 
5-7 

Cup. 

Smooth,   somewhat   fur- 
rowed    longitudinally. 

E, 

450°  C. 

14-6 
[indefinite] 

26-5 

48 

Cup. 

B. 

575°  C. 

7-7—9-2 

25-7 

60-5 

61-5 

7-9 
7-3 

9-9 
9-7 

67-0 

Cup. 

Smooth  furrowed. 

E2 

605°  C. 

7-1—8-1 

24-8 

57-3 

64-5 

6-4 
6-4 

11-2 
10-4 

67-5 

Fairly  regular 
cup. 

Furrowed. 

E. 

680°  C. 

7-9 

23-6 

53-3 

4-4 
6-4 

Irregular. 

Cracked. 

Bx 

695°  C. 

7-6—10-6 

24-1 

55-0 

56-1 

6-7 
6-0 

10-9 
10-9 

63-0 

Irregular. 

Cracked. 

E* 

810°  C 

9-0 

[indefinite] 

23-3 

50-5 

6-2 
6-4 

67-1 

Rough,  irregular 

Very    coarsely   furrowed 
distorted  and  cracked. 

Et 

810°  C. 

8-0 

22-4 

53-5 

6-4 

6-8 

Sloping. 

Ditto. 

B 

[as  rolled.] 

10-5 
10-6 

28-5 
28-3 

46 
47-5 

59-6 
60-8 

5-5 
5-75 

9-2 
8-35 

Table  II. 


Bar 

Time  and  temp. 

Max.  strength 

Elongation, 

Contraction, 

Impact  test 

No. 

of  annealing. 

tons  per  sq.  in. 

per  cent,  on  2  in. 

per  cent. 

ft.  lbs.  V  notch. 

[as  rolled.] 

30-2 

37-7 

57-9 

4-8;  5-25 

Al7 

i  hour,  475°  C. 

28-0 

44-4 

53-0 

6-55 

At 

i  hour,  725°  C. 

26-5 

54-9 

52-0 

4-25  ;  6-2 

A17 

4  hours,  410°  C. 

26-7 

49-7 

49-0 

5-55 

4  hours,  725°  C. 

25-8 

56-6 

52-0 

7-8;  7-65 

A, 

4  hours,  750°  C. 

24-1 

46-2 

48-4 

9-8;  8-8 

A« 

4  hours,  810°  C. 

24-1 

55-7 

47-8 

9-2 

Ai. 

7  hours,  410°  C. 

27-4 

48-0 

55-0 

7-15;  5-9 

A, 4 

7  hours,  465°  C. 

24-3 

48-0 

50-3 

8-9 

7  hours,  570°  C. 

23-8 

52-5 

52-0 

7-65 

At, 

7  hours,  795°  C. 

23-4 

44-0 

42-5 

5-6 

A,.     .... 

2  days,  450°  C. 

24-8 

45-7 

53-0 

6-0  ;  6-95 

Ai, 

7  days,  335°  C. 
Cast. 

27-4 

45-1 

53-0 

5-7  ;  6-4 
4-45;  4-25 

B   2 
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Yield  Point. — In  Table  I.  the  yield  points  of  several 
bars  are  given.  It  will  be  noticed  that  the  yield  point  is 
considerably  raised  by  cold  rolling,  but  in  most  cases  no 
very  definite  yield  point  was  observed.  Similar  pheno- 
mena have  been  noted  in  the  case  of  other  copper  alloys, 
particularly  certain  copper-aluminium  alloys  with  over 
9  per  cent,  of  aluminium  (2),  and  copper-tin  alloys  rich  in 
copper  (3). 

Some  misapprehension  appears  to  have  arisen  as  to 
the  reasons  for  adopting  a  7-hours  annealing  for  the  bars. 
Under  our  laboratory  conditions,  it  will  be  seen,  by 
reference  to  Fig.   1,  that  the  effect  of  a   short   time    of 
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1          | 
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w 

|  400 
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A 

i          1 

*>       1       \\      2       2h      3 
TIME  -     HOURS 
Fic.   1. 

annealing,  say  half  an  hour,  might  be  masked  by  the 
slowness  with  which  the  bar  took  up  its  temperature. 
Thus  the  heating  from  C  to  D  will  have  almost  as  great 
an  effect  as  the  actual  annealing  which  took  place  over 
the  interval  D  to  E,  and  in  order  to  obtain  half-an-hour's 
annealing  at  a  temperature  D,  the  bar  has  been  heated 
for  one  hour  and  a  half  over  a  temperature  interval  B 
to  E.  This,  of  course,  is  a  somewhat  indefinite  heat- 
treatment.  With  a  seven-hour  annealing  this  indefinite- 
ness  is  relatively  of  little  importance. 

Quantitatively,  therefore,  the  mechanical  tests  given 
by  us  are  not  directly  applicable  to  works  practice,  in 
which  the  metal  does  not  remain  in  the  annealing  furnaces 
for  more  than  half  an  hour.  The  curves  representing 
works  annealings  (reheatings)  will,  however,  be  of  the 
same  general  shape  as  ours,  but  the  flexures  will  be 
smoothed  and  raised  on  the  temperature  scale  (c.f.  half 
hour  annealings).     With  the  type  of  curve  thus  fixed   it 
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1-Hour  Annealings. 


Continuous  curve  :  Bar  A. 

Broken  curve :  Bar  E. 

Tests  of  Bar  E  only  are  plotted. 

will  only  be  necessary  for  any  worker  to  make  two  or 
three  determinations  of  the  mechanical  properties  of  his 
alloy  in  order  to  construct  a  curve  which  shall  represent 
quantitatively  the  effect  of  annealing  at  any  given  tem- 
perature. In  order  to  verify  the  general  applicability 
of  the  curves  already  referred  to,  we  obtained  a  § "  round 
bar  (denoted  by  the  letter  E)  of  hard  (or  cold)  rolled 
yellow  metal  of  Elliott's  Metal  Co.,  Selly  Oak,  Birmingham. 
The  analysis  of  this  alloy  closely  resembles  that  of  our 
original  bar,  and  is  as  follows  : — Copper,  60-00  per  cent.-; 
lead,  0-38  per  cent.  ;  iron,  0-17  per  cent.  ;  tin,  nil ;  zinc 
(by  difference),  3943  per  cent.  The  mechanical  tests 
are  given  in  Table  I.,  and  are  plotted  on  curves  shown  in 
Figs.  2  and  3. 

A  third  bar  (denoted  by  C),  which  had  not  been  hard 
rolled,  was  obtained  and  gave  tests  which  are  also  shown 
in  Table  I.  The  maximum  stress  of  this  bar  in  the 
rolled  state  is  some  2-5  tons  less  than  that  of  the  hard~ 
rolled  material,  while  the  elongation  is  raised  from  37  to 
47  per  cent.  No  difference  can  be  detected  between  tha\ 
longitudinal  and  transverse  sections  (Figs.  4  and  5),  as 
no  cold  work  had  been  put  upon  the  bar.  Some  of  the 
remarkable  results  given  by  this  bar  are  referred  to  later. 
On  analysis  this  bar  gave  : — Copper,  60-30  per  cent.-; 
lead,  0-15  per  cent.;  tin,  trace;  zinc  (by  difference), 
3955  per  cent. 

A  further  attempt  was  made  to  determine  directly  the 
mechanical  properties  of  (5.  A  bar  of  pure  p  was  pre- 
pared and  forged  hot  and  cold.  It  was  comparatively 
Bl&lleable  from  a  red  heat  down  to  an  almost  black  heat, 
but  was  hard  and  cracked  readily  when  cold.  It  will  be 
Been,  however,  from  Fig.  6  that  the  (3  appears  to  be 
drawn  out  considerably  without  showing  cracks.  Hence 
under  stresses  slowly  applied,  and  when  embedded  in  a 
matrix  of  <t  it  appears  to  exhibit  some  ductility.  Another 
"  fracture  photograph"  which  is  of  interest  in  this  con- 
nection is  shown  in  Fig.  7.  This  confirms  our  former 
Observation  that  an  impact  fracture  goes  hugely  t  hid  ugh  a. 

In  our  previous  paper  we  were  inclined  to  attribute 
the  \inatiiiii  in  mechanical  properties  of  the  bars  partly 
to  the  variation  in  relative  proportions  of  a  and 
partly  to  the  type  and  coarseness  of  the  crystalline  struc- 
ture. Certain  observations  led  us  to  suspect  that  the 
lirst  caUSfi  was  of  less  importance  than  we  had  originally 
believed,    and    it    became    necessary    to    clear    this    matter 

up.     The  most  promising  line  of  attack  appeared  to  he 

to  determine  as  accurately  as  possible  the  relative  piopor- 
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tions  of  a  and  r3  and  compare  them  with  the  mechanical 
-tests.  Those  determinations  were  carried  out  by  a  method 
•described  elsewhere  by  one  of  us  (*).  The  results  are  given 
in  Table  I.,  and  are  remarkable.  It  will  be  seen  that 
the  proportion  of  a  in  all  the  E  bars  is  nearly  constant 
at  about  67  per  cent.,  i.e.,  the  ratio  : — Percentage  of  a : 
percentage  of  ,o  =  67  :  33  =  2  (nearly)  is  constant  for 
.all  annealing  temperatures  above  about  550°  C,  and 
this  value  is  evidently  determined  by  the  rate  of  cooling 
of  the  alloy  in  the  furnace,  and  is  but  little  affected  by 
the  time  and  temperature  of  annealing.  These  merely 
influence  the  type  and  coarseness  of  the  crystalline 
structure.  These  facts  are  of  fundamental  importance, 
and  it  becomes  necessary  to  seek  an  explanation  of  the 
curves  of  mechanical  properties  along  these  lines. 

We  may  distinguish  four  types  of  structure  for  slowly 
cooled  bars,  and  to  these  we  have  given  the  following 
names  : — 1.  The  rolled  type  (5).  2.  The  island  type  (see 
Fig.  8).  3.  The  network  type  (6).  4.  The  cast  type  (5).  The 
following  table  gives  the  typical  mechanical  properties 
■and  the  approximate  temperature  limits  which  correspond 
to  these  types.  This  classification  is  not  rigid,  and  the 
four  types  merge  gradually  one  into  another  ;  also  in 
any  oiie  type  the  mechanical  properties  vary  with  the 
coarseness  of  the  structure. 


At  first  sight  this  did  not  seem  very  probable,  and  we 
had  not  sufficient  experimental  data  to  enable  us  to  form 
a  definite  opinion.  Yet  "the  extraordinary  mechanical 
properties  of  the  several  samples  of  the  bar  C  annealed  at 
different  temperatures,  when  compared  with  those  of  the 
hard  rolled  bars,  seemed  to  point  to  this  conclusion. 
Tests  on  C4  after  annealing  at  840°  C.  for  seven  hours 
the  remarkable  elongation  of  72  per  cent,  and  a 
maximum  stress  of  20  tons  per  sq.  in.  In  fact,  its  proper- 
ties resemble  those  of  a  high  grade  annealed  70—30  yellow 
brass.  Cj  and  C3  after  annealing  for  7  hours  at  540°  C. 
save  elongations  of  55  and  65  per  cent,  respectively, 
with  maximum  stresses  of  21  tons  and  22  tons  per  sq.  in., 
consequently  it  appeared  possible  that  a  bar  that  has  once 
been  stressed  cold  very  severely  could  only  be  given 
its  greatest  possible  ductility,  viz.,  about  70  per  cent., 
by  a  very  prolonged  and  drastic  annealing,  much  more 
than  7  hours  at  810°  C.  Also,  it  is  possible  that  the 
pressure  applied  during  rolling  might  retard  the  /3->a 
change,  and  thus  give  in  the  cold  bar  a  large  percentage 
of  B. 

The  measurement  of  the  relative  proportions  of  the 
two  constituents,  however,  has  suggested  an  alternative 
explanation.  It  can  be  seen  in  Table  I.  that  the 
proportion  of  a  in  the  annealed  portions  of  bar  C  varies 


Table  III. 


Type. 

Approximate 
temperature  limits 
for  annealed  alloy. 

Maximum  stress 
tons  per  sq.  in. 

Elongation  per  cent, 
on  2  in. 

Illustrated  in 
Fig.  Xos. 

Boiled    

0—500°  C. 

31—27-5 

Hard  rolled  37—50 
Soft       „         47—65 

2  to  8  loc.  cit. 

500—575°  C. 

Hard  rolled    26—24 
Soft    „         26—21 

Hard  rolled    52—60 
Soft       „         55—65 

Fig.  8  this  paper. 

575—790°  C. 

Hard  rolled  23-5— 22-5 
Soft       ,.           ? 

Hard  rolled    50—57 
Soft       „         65—72 

10,    11,    13,   17a    loc. 

cit. 

Cast    

790—895°  C. 

Hard  rolled  23-5—22-5 
Soft       ,,       21—20 

Hard  rolled    17 — 44 
Soft       „          ?— 72 

3,  18,  loc.  cit. 

It  should  be  noticed  that,  for  ordinary  hard-rolled 
metal,  the  rolled  type  is  the  type  of  greatest  strength  ; 
the  island  type  is  the  type  of  greatest  ductility  ;  the 
network  type  is  the  type  of  both  moderate  strength  and 
ductility  ;  and  the  cast  type  is  the  type  of  least  strength. 

Comparison  of  bars  A  and  E. — The  curves  of  our  original 
bar,  now  denoted  by  the  letter  A,  were  given  in  our 
former  paper.  The  curves  for  E  are  now  given  in  Figs.  2 
and  3.  Bearing  in  mind  that  the  bars  were  prepared  by 
■different  makers  by  their  usual  processes,  the  curves  for 
their  mechanical  properties  are  very  similar,  and  may 
he  considered  typical.  It  will  be  noticed  that  E  keeps 
its  strength  rather  better  at  the  higher  annealing  tempera- 
tures, at  the  same  time  giving  better  elongations.  It 
•does  not  seem  probable  that  its  advantage  can  be  explained 
•on  the  ground  that  it  has  had  more  work  put  on  it  ;  it  is 
■■Bible  that  the  explanation  must  be  sought  in  the  initial 
process  of  manufacture. 

•  I  Comparison  of  hard  rolled  and  soft  rolled  bars. — Bars 
Rand  A  were  both  hard  rolled.  [Details  of  the  manu- 
facture of  A  have  already  been  published.]  Bar  C  was 
•an  inch  square  bar,  and  was  not  hard  rolled,  as  may  be 
seen  by  a  comparison  between  the  transverse  and  longi- 
tudinal sections  as  seen  under  the  microscope.  A  well- 
marked  difference  between  such  sections  is  exhibited  in 
the  case  of  hard  rolled  alloys.  In  the  case  of  bar  C,  no 
■such  difference  is  observable,  as  will  be  seen  by  reference 
to  Figs  4  and  5.  The  reason  for  this  appears  to  be  that 
rolling  was  stopped  at  such  a  high  temperature  and  while 
the  metal  was  in  a  soft  and  plastic  state  that  any  crystal- 
line distortion  that  took  place  was  removed  by  subsequent 
recrystallisation. 

In  view  of  the  difference  in  mechanical  properties 
between  E  and  C,  even  after  drastic  annealing  at  high 
temperatures,  we  were  at  first  inclined  to  consider  whether 
•cold  work  has  any  permanent  influence  on  a  bar,  which 
■influence  may  persist  even  after  complete  recrystallisation. 


from  79  to  89  per  cent.  It  is  considerably  greater  than 
in  the  bars  of  series  E.  This  in  itself  would  lead  us  to 
expect  a  higher  ductility  and  lower  strength.  In  addition 
it  may  be  noticed  from  Figs.  8  to  10  that  the  island  type 
of  structure,  so  characteristic  of  high  ductility,  is  preserved 
at  higher  temperatures  in  the  case  of  the  C  bars,  and  this 
may  very  well  heighten  the  effect. 

The  cause  of  the  increased  proportion  of  a  in  bar  C 
may  perhaps  be  sought  in  the  fact  that  the  bar  was  of 
larger  section — one  inch  square  as  against  three-quarter 
inch  round.  This  would  cause  the  bar  to  cool  more 
slowly,  since  the  furnace  treatment  was  precisely  similar 
and  the  specific  heat  of  quartz-sand  (which  was  used  to 
imbed  the  bars)  is  about  0T9  as  against  about  0.09  for 
brass.  Owing  to  the  slower  cooling,  a  larger  proportion 
of  /3  will  change  to  a,  or  in  other  words  a  closer  approxi- 
mation to  equilibrium  will  be  obtained.  We  have  not, 
however,  satisfied  ourselves  that  this  explanation  is  to  be 
adopted  to  the  entire  exclusion  of  that  previously  suggested. 
The  practical  point  to  be  noticed  is  that  the  final  rate  of 
cooling  of  the  bars  is  all-important,  and  should  be  varied 
with  the  section  of  the  bar,  if  precisely  defined  mechanical 
properties  are  desired. 

In  conclusion  we  offer  as  a  summary  of  our  work  on 
Muntz  Metal  the  results  given  in  Table  III.;  fuller  details 
may  be  obtained  by  a  study  of  the  various  curves. 

Also,  we  would  point  out  that  Muntz  metal  as  it 
comes  on  to  the  market,  is  in  a  metastable  state,  and 
though  at  ordinary  temperatures  the  reaction  velocity  is 
infinitely  slow,  elevation  of  temperature  will  considerably 
increase  that  velocity,  and  the  rate  of  crystalline  growth. 
In  order  to  put  the  metal  on  the  market  in  its  best  possible 
physical  condition  particular  attention  should  be  paid  to 
its  final  rate  of  cooling. 

The  authors  are  indebted  to  Prof.  S.  M.  Dixon  for 
placing  at  their  disposal  the  testing  machines  in  the 
Testing    Laboratory    of    Birmingham    University.      The 
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tensile  tests  were  made  by  Mr.  F.  H.  Hummel,  M.Sc, 
and  the  authors  desire  to  record  their  appreciation  of 
the  interest  he  so  kindly  took  in  this  matter. 

Discussion. 

Mr.  Heathcote  said  with  regard  to  the  impact  test 
on  brass,  he  had  often  found  the  same  variation  experi- 
enced by  the  authors.  In  consequence  it  had  been  neces- 
sary to  make  always  four  and  often  six  tests  of  each  sample 
of  the   brass. 

Mr.  W.  F.  Retd  stated  that  a  great  number  of  tests  on 
somewhat  similar  lines  had  been  carried  out  at  the  National 
Physical  Laboratory.  The  Society  of  Chemical  Industry 
had  taken  a  prominent  part  in  initiating  those  tests.  They 
investigated  alloys  in  a  number  of  ways.  They  had  the 
"  fatigue  "  test ;  then  they  subjected  the  alloys  to  vibra- 
tion tests  in  powerful  machinery.  Now  they  had  a  very 
interesting  apparatus,  made  by  Zeiss,  by  which  the  surface 
of  metals  might  be  photographed  by  means  of  ultraviolet 
rays.  All  the  rays  visible  to  our  eyes  are  cut  off  by  this 
process.  He  believed  that  some  very  interesting  informa- 
tion was  being  obtained  in  this  way. 

(!)  This  J.,  1908,  43.  In  the  second  paragraph  of  that  section 
of  the  paper  headed  "Microscopic  Examination"  (p.  52)  the 
sentence,  "  It  will  be  seen  that  by  preference  the  fracture  goes 
through  the  /3 "  should  conclude  with  the  letter  a  instead  of  ff. 
Also  in  the  next  paragraph  "  The  large  light  areas  are  a,  the 
black  p  .  .  ."  should  read  "  The  large  light  areas  are  /3,  the  black 
a  .  .  .  .",  and  in  the  concluding  sentence  of  the  same  paragraph 
the  term  a  should  be  substituted  for  (3. 

(3)  Carpenter  and  Edward6,  VUIth  Report  to  the  Alloyi 
Research  Committee  ;   J.  Inst.  Mech.  Eng.,  Jan.,  1907. 

(»)  Shepherd  and  Upton.     J.  of  Phys.  Chem.,  9,  474. 

(*)    G.  D.  Bengough.   Proc  Chem.  Soc,    1908,  24,  145. 

(s)   Illustrated  in  previous  paper.   This  J.,  1908,  43. 


THE    MEASUREMENT    OF    THE    VELOCITY     OF 
WATER  THROUGH  FILTER  MEDIA. 

BY    WILLIAM    CLIFFORD,    A.M.LC.B. 

The  methods  for  the  measurement  of  the  velocity  of 
water  through  filter  media,  to  be  described,  apart  from 
their  value  to  engineers,  have  a  particular  significance  to 
chemists,  as  promising  a  new  line  of  attack  for  problems 
in  chemical  dynamics. 

During  recent  years  a  considerable  amount  of  work 
has  been  done  in  determining  the  "  velocity  "  of  chemical 
changes.  The  velocity,  of  a  chemical  change  is  the  amount 
of  substance  transformed  in  unit  of  time  divided  by  the 
number  of  units  of  time  occupied  in  transformation^1) 
The  usual  method  of  measuring  the  velocity  is  to  deter- 
mine the  concentration  or  the  amount  of  substance 
involved  in  the  process  at  different  intervals  of  time, 
during  the  progress  of  the  chemical  change.  A  velocity 
curve  is  then  obtained  by  plotting  the  amount  of  the 
substance  in  the  system  against  the  time.  The  slope  of 
the  curve  at  any  point  represents  the  velocity  of  the 
reaction  at  that  moment.  But  when  a  chemical  change 
or  transformation  is  effected  by  means  of  a  catalytic  body 
or  by  micro-organisms,  the  position  of  which  is  more  or 
less  fixed,  another  method  of  measurement  becomes 
possible.  The  substance  to  be  transformed  may  be  passed 
continuously  over  the  transforming  agent,  in  which  case, 
the  time  of  contact  is  the  time  of  transformation,  and  if 
the  flow  be  regulated  so  that  the  amount  of  substance 
transformed  in  unit  time  be  constant,  the  necessary  and 
sufficient  conditions  are  present  for  the  determination 
of  the  "  velocity  of  reaction,"  or  the  rate  of  transforma- 
tion. For  example,  if  a  dilute  solution  of  sugar  could 
be  passed  continuously  over  or  through  yeast  in  such  a 
way  that  the  liquid  flowing  away  contained  a  constant 
amount  of  alcohol,  the  velocity  of  the  transformation 
could  be  readily  ascertained  if  the  time  of  passage  of  the 
liquid  through  the  yeast  could  be  determined. 

The  purification  of  sewage  by  filtration  through  the  so- 
called  trickling  filters  or  percolation  beds  is  a  practical 
illustration  of  the  method,  whereby  chemical  changes  are 
effected  by  passing  the  substance  or  substances  to  be 
transformed,  continuously  over  the  transforming  agent. 
The  liquid  while  passing  through  the  filter  remains  in 
contact  with  the  medium  a  certain  time,  during  which 
the  organic  matter  content  of  the  liquid  is  greatly  dimin- 


ished. Oxidation  takes  place,  and  a  liquid  eventually 
flows  away  almost  free  from  organic  matter,  and  no  longer 
of  a  noxious  character.  Now  if  the  flow  of  the  liquid 
could  be  so  regulated  that  the  amount  of  organic  matter 
brought  into  the  bed  just  balanced  that  lost  by  oxidation, 
the  time  of  passage  of  the  liquid  through  the  bed  would, 
with  certain  precautions,  measure  the  rate  of  oxidation. 
There  are  many  difficulties  in  the  way  of  a  complete  solu- 
tion of  this  problem.  Many  changes  other  than  oxidation 
take  place  and  organic  matters  are  often  carried  out  of 
the  bed  in  suspension.  As  a  first  step  towards  overcom- 
ing these  difficulties,  it  was  necessary  to  measure  the 
time  occupied  by  a  liquid  in  passing  through  the  bed. 

The  velocity  of  a  stream  is  admittedly  exceedingly 
difficult  to  measure  for  the  reason  that  it  is  constantly 
changing.  Prof.  Bovey  says  :  (2)  "  The  velocity  of  flow 
varies  so  much  from  point  to  point  that  it  seems  almost 
hopeless  to  expect  that  the  complicated  law  of  velocity 
distribution  can  be  expressed  in  a  general  formula." 
Prof.  Unwin  says:  (3)  "The  ordinary  formulae  for  the 
flow  of  liquid  rest  on  the  hypothesis  that  the  variation 
of  the  velocity  may  be  neglected  and  that  all  the  filaments 
may  be  treated  as  having  a  common  velocity  equal  to  the 
mean  velocity.  .  .  .  This  theory  is  obviously  based  on 
an  imperfect  hypothesis."  (*)  "  One  of  the  most 
important  conclusions  of  modern  experiments,"  says 
Captain  Cunningham,  "  is  that  the  motion  of  water  even 
when  tranquil  to  the  eye  is  extremely  unsteady,  so  that 
there  is  no  definite  velocity  at  any  point,  but  the  velocity 
varies  everywhere  largely  from  instant  to  instant." 
D.  F.  Henry  found  that  (5)  "  All  water  in  motion  has  an 
intermittent  velocity  increasing  and  decreasing  according 
to  some  undiscovered  law." 

The  motions  of  fluids  are  studied  in  two  different 
ways.  In  the  first,  the  principles  of  energy  are  applied 
to  the  whole  mass  of  fluid  under  consideration,  or  to 
portions  which,  though  small,  are  yet  of  visible  magnitude. 
(6)  "  No  attempt,  however,  is  made  to  conceive,  much 
less  determine,  the  movements  of  the  smallest  particles 
of  which  the  fluid  may  be  imagined  to  be  made  up."  On 
the  other  hand,  the  motions  of  fluid  are  determined  by 
mathematical  analysis  directly  from  the  laws  of  motion 
without  reference  to  experience.  It  completely  determines 
the  motion  of  all  the  particles  of  the  (ideal)  fluid,  and  not 
merely  that  of  the  fluid  as  a  whole. 

(7)  The  methods  for  measuring  velocity  of  water  may  be 
divided  into  two  general  classes — the  direct  and  indirect. 
The  direct  .methods  include  all  ways  of  ascertaining  the 
velocity  of  water,  from  bodies  floating  in  it,  such  as  surface 
floats,  float  rods,  double  floats,  &c.  The  indirect  methods 
include  measurements  with  the  current  meter,  pressure 
tubes,  pressure  plates,  &c,  by  which  the  velocity  of  the 
water  is  inferred  from  its  impact  or  its  pressure.  It  will 
be  seen  that  the  so-called  direct  methods  are  really  in- 
direct, all  that  is  measured  being  the  velocity  of  a  floating 
body,  from  which  is  inferred  the  velocity  of  the  water. 

In  what  follows  an  attempt  is  made  not  only  to  con- 
ceive, but  to  determine  the  forward  movement  (i.e.,  the 
resolved  part  of  the  actual  velocity  parallel  to  the  current 
axis)  of  the  smallest  particles  of  which  a  liquid  may  be 
imagined  to  be  made  up.  It  may  be  useful  at  the  outset 
to  state  the  usual  meanings  attached  to  the  word  "  flow  I 
as  applied  to  liquids.  Qualitatively,  it  indicates  merely 
change  of  position  ;  quantitatively,  the  change  of  position 
of  a  volume  of  liquid  in  a  certain  time.  The  word  is  used 
in  both  senses  in  works  on  hydrology.  There  is,  however, 
another  meaning,  which  will  be  referred  to  as  the  velocity- 
flow,  as  distinct  from  volume-flow.  By  velocity-flow  is 
meant  the  distance  between  two  given  cross-sections  of 
the  stream  divided  by  the  time  occupied  by  one  or  more 
particles  of  a  liquid,  in  passing  from  one  section  to 
another. 

When  a  solid  body  changes  position,  the  time  taken  to 
travel  from  one  position  to  another  is  in  general  easily 
determined,  but  with  a  liquid  the  case  is  different,  the 
particles  are  constantly  changing  position  relative  t"  "no 
another,  so  thai  "change  of  position"  may  oithcr  refer 
to  the  change  of  position  of  a  particle  or  to  the  change  of 
position  of  the  centre  of  gravity  of  a  number  of  particles. 
For  obvious  reasons  the  change  of  position  of  a  particle 
of  liquid  need  not  be  considered,  but  the  change  of  position. 
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of  the  centre  of  gravity  of  a  number  of  particles  is  a  ques- 
tion to  which  an  answer  may  be  given.  The  idea  or  con- 
cept of  the  change  of  position  of  the  centre  of  gravity  of  a 
number  of  particles  is  often  utilised  in  mechanics,  but 
the  application  in  this  connection  is  perhaps  somewhat 
new. 

Consider  water  to  be  flowing  steadily  through  a  tank 
or  trough,  and  suppose  the  particles  or  molecules  in  a 
section  at  any  given  instant  to  be  recognisable  (Fig.   1), 
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Fig.  1. 
Diagram  illustrating  change  of  position  of  molecules. 

These  particles  or  molecules  have  a  common  centre  of 
gravity,  that  is,  there  is  one  point  in  space  about  which 
the  molecules  are  in  equilibrium  at  that  instant.  Since 
the  liquid  is  flowing  through  the  tank,  all  the  recognisable 
molecules  must  pass  through  every  section  between  the 
one  above  mentioned  and  the  outlet.  After  a  time 
the  centre  of  gravity  of  the  particular  molecules  will  be 
in  a  section  at  some  distance  from  the  first  one,  and  if 
the  number  of  these  molecules  passing  through  the  second 
section  be  plotted  against  the  time  of  passage  between 
the  sections,  some  such  curve  as  that  shown  in  Fig.  2, 
Curve  1,  would  be  obtained,  and  the  position  of  the 
"  centroid  vertical  "  (8)  would  indicate  the  time  when  the 
centre  of  gravity  of  the  recognisable  molecules  was  in 
the  second  section. 

A  method  based  upon  the  above  considerations  was 
described  by  the  Author  in  a  recent  paper  read  before 
the  Manchester  Section  of  this  Society  (this  J.,  1907, 
739).  Briefly  stated,  the  method  consists  in  the  dis- 
tribution of  a  solution  of  common  salt  over  the  medium 
without  interrupting  the  flow  of  liquid  through  the 
medium.  Samples  of  the  effluent  are  taken  at  regular 
intervals,  and  the  amount  of  chlorine  determined.  The 
latter  gives  the  relative  numbers  of  molecules  of  the  salt 
solution  in  the  effluent  from  time  to  time,  from  which  data 
the  average  time  of  passage  of  the  whole  of  the  salt  solu- 
tion can  be  calculated  by  the  centre  of  gravity  theorem. 

Another  method  for  obtaining  the  same  result  is 
described  in  the  Massachusetts  State  Board  of  Health 
Report  for  1904.  It  consists  in  the  addition  of  a  solution 
of  common  salt  (at  the  ordinary  working  rate  of  the  bed) 
until  the  chlorine  in  the  effluent  is  constant  or  nearly  so. 
The  time  occupied  in  the  process  is  taken  as  the  time  of 
passage  of  the  liquid  through  the  medium.  On  com- 
paring the  times  of  passage  through  the  media 
given  in  the  report  above  referred  to  with  those  obtained 
by  the  author,  the  former  were  found  to  be  invariably 
longer  than  the  latter.  Further,  the  interpretation  of 
the  Lawrence  method  did  not  seem  to  agree  with  the  con- 
ception of  the  flow  of  liquids  above  stated.  It  was,  there- 
fore, decided  to  make  comparative  experiments. 

For  the  ]»urpose  of  comparing  the  two  methods  above 
mentioned,  clean  sand  was  chosen,  as  it  could  be  easily 
washed  free  from  chloride,  and,  further,  since  it  held  a 
considerable  amount  of  water,  a  smaller  quantity  of 
the  medium  was  needed  than  if  a  larger  graded 
medium  had  been  selected.  The  sand  was  dried,  and 
screened  •  through  a  |-inch  (3  mm.)  riddle  to  remove 
pebbles,  then  passed  over  a  1-25  inch  (1.0  mm.)  riddle 
to  remove  the  finer  particles  and  dust.  The  sand  which 
remained  on  the  finer  riddle  was  used.  The  vessel  to 
hold  the  sand  consisted  of  a  half  Winchester  bottle  with 
the  bottom  cut  off,  inverted,  and  a  piece  of  wire  gauze 
placed  in  the  neck.  The  area  of  the  filter  was  7-67  sq.  in., 
the  depth  8  inches.  The  sand  was  run  into  the  vessel, 
shaken,  washed  with  tap  water,  and  then  with  distilled 
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water,  until  no  further  traco  of  chloride  could  be 
detected. 

The  first  experiment  was  made  on  the  lines  described 
by  the  author,  namely  : — Distilled  water  was  applied  to 
the  surface  of  the  filter  by  means  of  a  pipette  in  doses  of 
25  c.c.  every  four  minutes  ;  this  is  equivalent  to  a  dose 
of  0-92  gallon  per  sq.  yard  every  four  minutes,  or  an 
average  rate  of  334  gallons  per  sq.  yard  per  day.  Several 
doses  (five  or  six)  were  added  until  a  steady  condition  of 
M  flow  "  was  established ;  then  one  dose  of  a  chloride 
solution  was  applied,  followed  at  regular  intervals  by 
distilled  water.  The  effluent  discharged  in  the  four  minutes 
following  the  application  of  the  chloride  solution  was 
collected  and  numbered  as  if  it  had  all  been  collected  in 
the  fourth  minute  ;  this  was  a  matter  of  convenience  in 
recording  results.  The  whole  of  the  effluent  during  the 
experiment  was  thus  collected  into  four-minute  average 
samples.  This  method  of  sampling  was  adopted  through- 
out so  that  the  results  are  comparable  without  adjust- 
ment. The  average  times  found  by  calculation  are, 
however,  1-5  minutes  longer  than  if  the  end  of  the  second 
minute  had  been  taken  as  the  time  of  sampling.  The 
application  of  distilled  water  was  continued  until  no 
further  trace  of  chlorine  appeared  in  the  effluent. 

The  second  experiment  followed  the  lines  of  the  Law- 
rence method.  This  was  to  ascertain  how  long  the 
application  of  a  chloride  solution,  at  the  same  rate  as  in 
the  previous  experiment,  should  be  continued  before  the 
chlorine  in  the  effluent  became  constant  and  equal  to 
that  of  the  applied  liquid.  The  chloride  solution  contained 
118  parts  of  chlorine  per  100,000.  The  effluent  was  sampled 
as  before.  After  the  chlorine  in  the  effluent  had  become 
constant  a  third  experiment  was  begun ;  this  was  to 
ascertain  how  long  the  application  of  distilled  water  should 
be  continued  before  all  trace  of  the  chloride  disappeared. 
The  rate  of  application  and  the  method  of  sampling  was 
similar  to  that  of  the  other  two  experiments. 

The  above  experiments  were  repeated,  the  order  only 
being  slightly  varied.  The  restilts  of  the  two  series  are 
given  in  the  following  table. 


Table  I. — Shovring 

the  combined  chlorine  in 

sample* 

of  effluent. 

1st  Series. 

2nd  Series. 

Chloride 

Distilled 

Chloride 

Distilled 

One 

solution 

water 

One 

solution 

water 

"5 

dose 

dis- 

dis- 

dose 

dis- 

dis- 

of 

placing 

placing 

of 

placing 

placing 

a 

chloride 

distilled 

chloride 

chloride 

distilled 

chloridi 

oo 

solution. 

water. 

solution. 

solution. 

water. 

solution. 

Minute. 

\ 

4th... 

0 

0 

118-0 

0 

0 

118-0 

8th... 

0 

0 

118-0 

0 

0 

118-0 

12th.. 

0 

0 

118-0 

0 

0 

118-0 

16th.. 

2-0 

0 

118-0 

0-75 

0-5 

117-5 

20th.. 

18-5 

5-5 

112-5 

14-5 

5-3 

113-5 

24th.. 

43-5 

21-5 

96-5 

40-0 

21-5 

101-0 

28th.. 

57-5 

42-5 

75-5 

69-5 

44-5 

760 

32nd  . 

52-0 

66-0 

52-0 

67-2 

68-5 

52-2 

36th.. 

380 

84-0 

34-0 

40-5 

85-0 

•  32-0 

40th.. 

26-0 

93-0 

25-0 

27-5 

95-5. 

20-0 

44th.. 

17-0 

101-0 

17-0 

18-5 

104-0 

12-0 

48th.. 

11-0 

107-0 

11-0 

11-2 

109-0 

8-5 

52nd  . 

7-5 

110-0 

8-0 

;        8-0 

112-0 

5-5 

56th.. 

5-5 

114-0 

40 

5-2 

114-0 

3-5 

60th.. 

3-0 

115-0 

3-0 

3-5 

115-0 

2-0 

64th.. 

2-0 

116-0 

2-0 

2-25 

116-2 

1-7 

68th.. 

1-5 

117-5 

0-5 

1-7 

117-7 

15 

72nd 

1-0 

118-0 

0 

1-2 

118-0 

1-2 

76th.. 

0-8 

118-0 

0 

0-8 

118-0 

1-0 

80th.. 

0-6 

118-0 

0 

0-7 

118-0 

0-7 

84th.. 

trace 

118-0 

0 

0-5 

118-0 

0-6 

The  chlorine  time  curves,  numbered  I.,  II.  and  III., 
were  plotted  from  the  data  yielded  by  the  repeat  experi- 
ments. Curve  I.  is  derived  from  what  may  be  called 
the  one-dose-chloride  method,  which  is  based  on  the 
fundamental  conception  of  the  motion  of  the  centre  of 
gravity  of  a  number  of  particles.  The  time  of  flow  or 
passage  of  the  water  works  out  to  33-7  minutes  and  30-4 
minutes,  respectively,  for  the  two  similar  experiments. 
Curves  II.  and  III.  are  derived  from  the  Lawrence  or  dis- 
placement method.     In  the  one  case,  the  chloride  solutio 
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Fig.  2. 

displaced  distilled  water,  and  in  the  other  distilled  water 
displaced  the  chloride  solution.  The  time  of  passage  or 
flow,  as  previously  mentioned,  is  stated  to  he  that  required 
for  the  chloride  to  become  constant  (curve  II.) ;  both 
curves  give  the  time  as  72  minutes.  ErOm  the  start  of 
the  experiment,  or  52  minutes  from  the  first  noticeable 
variation    in    the   effluent. 

It  will  be  interesting  to  inquire  what  takes  place  during 
experiments  such  as  represented  by  curves  II.  and  III. 

In  both  cases,  as  above  stated,  a  liquid  is  displaced  from 
the  medium.  Now,  distilled  water  is  not  a  measurable 
BUbsl&llOe  in  the  sense  used  in  this  paper,  but  its  displace- 
ment, is  measured  indirectly  by  the  chlorine  in  the  effluent. 

Eenee,  m  interpret  ing  curve  It  the  port  ion  above  the  curve 
represents  the  displacement  of  the  distilled  water  by  the 

salt  solution.  On  the  other  hand,  when  the  salt  solution 
is  being  displaced,  the  chlorine  in  the  effluent  measures 


the  displacement  directly,  and  the  lower  side  of  the  curve, 
therefore,  represents  the  displacement  (curve  III.). 

Now,  consider  two  ideal  cases  of  displacement,  first, 
suppose  the  distilled  water  not  to  mix  with  the  salt 
solution  (3rd  expt.),  but  to  move  bodily  through  the 
medium,  the  positions  of  the  molecules  relative  to  one 
another  being  more  or  less  fixed,  in  this  case  the  chlorine 
in  the  effluent  would  remain  constant  until  the  whole  of 
the  chloride  had  been  displaced,  when  the  chlorine  would 
suddenly  disappear  from  the  effluent,  (i.e.,  there  would 
be  a  vertical  drop  in  the  chlorine  curve,  as  represented 
in  diagrammatic  curve  V.  and  the  time  of  passage  of  the 


Diagrammatic  Curve 
V. 


Fig.  3. 


Diagrammatic  Curve 
VI. 


chlorine  molecules  in  the  section  immediately  below  the 
distilled  water  would  be  the  time  from  the  first  addition 
of  distilled  water  until  the  disappearance  of  chlorine  from 
the  effluent.  Second,  suppose  the  distilled  water  to  mix 
with  the  whole  of  the  chloride  content  of  the  medium 
from  the  beginning  ;  in  this  case  the  chlorine  in  the 
effluent  would  decrease  from  the  start,  at  first  rapidly,  and 
then  more  slowly,  in  some  such  way  as  represented  in 
diagrammatic  curve  VI.  The  average  time  of  the  passage 
of  all  the  chlorine  molecules  in  this  case  would  be  that 
corresponding  to  the  position  of  the  centroid  vertical  of 
the  curve.  An  examination  of  curve  III.  shows  that  both 
displacement  and  mixing  have  taken  place,  that,  in  fact, 
the  curve  is  made  up,  with  a  slight  modification  of 
curves  V.  and  VI.  Obviously  that  portion  represented 
by  the  constant  chlorine,  is  one  of  displacement,  i.e., 
forward  movement  through  the  medium,  and  we  have 
then  only  to  consider  that  portion  of  the  curve  which  is 
variable,  and  as  has  been  shown,  the  centroid  vertical 
gives  the  average  time  of  this  portion.  On  adding  the 
average  time  found  for  the  varying  portion  of  the  curve 
to  the  time  during  which  the  chlorine  is  constant,  the 
sum  of  the  two  gives  the  whole  time  of  displacement, 
that  is,  the  average  time  of  passage  of  the  whole  of  the 
liquid  through  the  medium. 

Calculated  in  this  way  the  four  sets  of  data  give  the 
time  of  passage  as  32-0,  31-9,  3P7  and  31-9  minutes, 
respectively.  The  agreement  with  the  results  of  the  one 
dose  chloride  method  is  apparent.  There  is,  however, 
further  evidence  to  support  the  above  interpretation  of 
the  Lawrence  method.  The  author  has  elsewhere  shown  (;,t 
that  the  time  of  passage  of  water  through  a  medium  is 
directly  proportional  to  the  amount  of  water  in  motion 
in  the  medium.  Now  the  data  from  the  "  displacement 
method  is  sufficient  to  calculate  the  amount  of  liquid 
held  by  the  sand,  or  at  least  that  portion  taking  part 
in  the  How  or  displacement.  The  water  content,  calcu- 
lated for  the   lour  similar  experiments,   is     188*7   ■  -.,.. 

191-4  c.c.  191*8  cc,  and  195*5  CC,  respectively  mean 
value,     191*8    CC,      The    displacement    of    this    volume    at 

the  rate  of  25  cc.  every f our  minutes  would  take  31*8 
minutes,  which  agrees  fairly  closely  with  the  results 
given  above.     Summing  up  these  results,   the  time  of 

flow  of  water  through  8  inches  of  sand,  when  applied  to 
the  surface  at  the  rate  of  334  gallons  per  sq.  yard  pel- 
day,  is  found  to  be  :    - 

32-0  minutes  :-  mean    of    two    determinations    by    the 
one  dose  met  bod. 
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310  minutes  : — mean  of  four  determinations  by  the 
Lawrence    or    " displacement "    method. 

31-6  minutes  : — by  calculation  from  the  water  content 
data. 

Although  there  is  reason  to  believe  that  the  molecules 
of  different  substances  have  different  velocities  when  in 
solution,  yet  it  is  highly  probable  that  the  average 
forward  movement  of  the  molecules  of  a  solute  does  not 
differ  appreciably  from  that  of  the  molecules  of  the 
solvent. 

The  method  of  calculating  the  amount  of  salt  recovered 
in  the  effluents  of  the  one  dose  chloride  method,  and  the 
water  content  from  the  chlorine  in  the  effluents  of  the 
other  experiments  may  perhaps  be  of  interest.  If  two 
solutions,  each  containing  a  substance  in  known  quantities, 
be  mixed  in  any  proportion,  and  the  amount  of  the  sub- 
stance in  the  mixture  be  determined,  the  volume  of  the 
two  liquids  mixed  can  be  found. 

Let  Vl  be  the  volume  of  a  liquid  ;  Ci,  the  concentration 
of  substance  in  solution  ;  and  Y*i.  be  another  volume  of 
the  same  liquid,  and  Cu,  the  concentration  of  the  sub- 
stance of  the  other  liquid. 

Then  if  Vm  be  the  volume  of  the  mixture,  and  Cm  the 
concentration  of  the   substance  in  the  mixture,  we  have 

VmCm=ViCi  +  ViiCii   (1) 

and,   assuming  the  liquids  undergo  no  change  of  volume 
on  mixing, 

^  m=Vi+\  ii 

(i.e.)    Vm-Vi=Vu (2) 

putting  Vm- Vi  for  Vu  in  (1) 
we  have  VmCm  =  ViCi  +  (Vm  -  Vi)Cu 
orVm(Cm-Cii)=Vi(Ci-Cii) 
(i.e.)    Vl=Wa-Ca)    (3) 

id  since  Vm  is  known  Vu  can  be  obtained  by  difference. 

In  the  experiments  described  above  distilled  water 
was  used,  so  that  the  concentration  of  the  chlorine  was 
lil,  (i.e.,  Cu=0). 

The  volume  of  salt  solution  in  any  volume  of  effluent 
was  in  the  above  case  given  by  the  equation — 


Vi= 


Ci 


(4) 


Discussion. 


Mr.  F.  R.  O'Shaughnessy  3aid  the  method  brought 

forward  by  Mr.  Clifford  for  the  solution  of  this  difficult 

ind  interesting  problem  was  a  very  ingenious  one.     To 

those  interested  in   questions   dealing  with   sewage   the 

itter    was    of    considerable   importance.     The   interest 

ittaching    to    this    particular    method    was  in   his  (the 

saker's)  opinion  largely  academic  ;  for  the  problem  was 

ettled    empirically     in    practice.      As    in  many  other 

practical  problems,  this  was  a  matter  of  necessity,  owing 

to  the   complications  introduced   by   a  number  of   un- 

lown  factors  when  considering  the  theoretical  side  of    j 

tie  question.     The  value  of  Mr.  Clifford's  investigation    j 

ly  in  the  fact  that  it  helped  towards  a  clearer  conception 

of  what  was  really  happening  in  the  percolation  bacteria 

ed.     At  present,  owing  to  our  ignorance  on  this  head 

ind  the  empirical  methods  of  arriving  at  practical  results, 

was  hardly  surprising  to  find  prominent  sewage  experts 

iking  widely  different  views  on  details  of  construction 

percolation  bacteria  beds.     These  differences  in  view 

rery  often  meant  large  differences  in  the  effluent  obtained. 

was  perhaps  still  more  important  from  the  point  of    j 
iew  of  the  man-in-the-street    that  these  differences  in 
ipinion   affected   very   appreciably   the    cost   of   sewage    I 
lisposal.     An  investigation  such  as  that  undertaken  by    \ 
Clifford   helped   to   introduce   a   greater   degree    of    i 
ithematical   certitude   into   our   views   on   the   proper 
instruction  of  these  bacteria  beds  and  in  this  sense  was    ! 
considerable  value. 
Mr.  Clifford  had  experimented  with  fine  sand.      If   he 
had  also  investigated  the  corresponding  phenomena  with    j 
large-sized  media,  say  \  in.  to  1  £  in.  cubes,  such  as  were 
ed  very  largely  in  the  construction  of  these  beds,  his 
3ults   would  have   been   still  more   valuable.     For  he 
Bntured  to  think  that  the  laws  regulating  the  passage    | 


of  water  through  fine  sand  were  quite  different  from  those 
governing  the  percolation  of  water  over  blocks  of  appreci- 
able size.  In  this  connection  he  might  mention  that 
Mr.  L.  F.  Mountfort,  an  engineering  colleague  of  his,  and 
he  himself  (the  speaker)  had  given  this  matter  much  con- 
sideration and  investigation  for  some  years.  Mr.  Mount- 
fort  had  made  an  elaborate  investigation,  using  direct 
mechanical  methods,  and  so  far  as  he  could  gather,  the 
problem  did  not  seem  to  be  quite  so  simple  as  Mr.  Clifford 
made  it  appear.  The  amount  of  work  to  be  done  was 
really  very  great,  but  he  hoped  that  the  results  of  this 
work  would  be  brought  forward  at  an  early  date.  He 
wished  to  emphasise  the  value  of  Mr.  Clifford's  work,  but 
at  the  same  time  to  insist  that  this  work  by  no  means 
covered  the  whole  ground. 

Mr.  Clifford,  in  reply,  said  that  the  experiments  were 
admittedly  on  a  small  scale,  but  as  the  main  object  was 
the  comparison  of  two  methods  of  measuring  the  time  of 
percolation,  it  was  hoped,  and  the  results  seemed  to 
justify  the  conclusion,  that  the  accuracy  obtainable  was 
sufficient  for  the  purpose.  The  reason  for  the  use  of  sand 
had  been  given ;  comparative  experiments  were  also 
made  with  gravel,  but  as  these  were  not  so  complete  as 
those  with  sand,  they  were  omitted.  The  results,  however, 
so  far  as  they  went,  were  similar  to  those  obtained  with 
sand.  The  relation  of  the  time  of  percolation  to  the  con- 
struction of  bacteria  beds  has  been  discussed  elsewhere, 
but  it  may  be  stated  here  that  different  media  (coal, 
gravel,  destructor  clinker,  etc.)  have  been  investigated 
in  sizes  varying  from  |in.  to  l£in.  diameter.  As  was 
pointed  out,  the  flow  of  liquid  even  in  an  open  channel 
was  exceedingly  complex,  but  the  flow  becomes  much  more 
complex  when  the  liquid  passes  over  media  as  in  percolat- 
ing beds,  and  far  from  being  a  simple  matter,  the  measure- 
ment was  more  difficult  than  was  generally  surmised. 
He  was  greatly  interested  to  hear  that  Mr.  O'Shaughnessy 
and  his  colleague  were  working  at  other  methods  to  the 
same  end,  and  trusted  the  Birmingham  Section  of  this 
Society  might  have  an  early  opportunity  of  hearing  an 
account  of  that  investigation. 

I1)  Chemical  Statics  and  Dynamics.    Mellor.     p.  5. 

(*)  Bovey's  Hydraulics,  p.  257.     Second  Edition. 

(*)  Vol.  XII.,  Encyclopedia  Brittanica.    Art.  Hydromechanics! 

(*)  Proc.  Inst.  Civil  Eng.,  71,  7, 

(*)  J.  Franklin  Inst.,  62,  323. 

(•)  Cotteril's  Mechanics. 

(7)  Accuracy  of  Stream  Measurements.  E.  C.  Murphy,  U.S. 
Geol.  Survey,  paper  No.  95. 

(•)  The  "  centroid  vertical  "  is  the  vertical  line  through  the 
centre  of  gravity  of  the  area  of  the  curve. 

(•)  Paper  to  be  shortly  published  in  the  Proceeding  of  the 
Institution  of  Civil  Engineers  "  On  Percolation  Beds."  W. 
Clifford. 


Canadian    Section. 

Meeting  held  at  Montreal  on  Friday,  February  28th,  1908. 

MR.    MILTON    L.    HERSEY    IN    THE    CHAIR. 

MEASUREMENT     OF     TEMPERATURE     FOR 
INDUSTRIAL    PURPOSES. 

BY    H.    T.    BARNES,    D.SC,    F.R.S.C,  MAODONALD   PROFESSOR 
OF   PHYSICS,    MCGILL    UNIVERSITY,    MONTREAL. 

The  first  effort  to  record  temperature  for  industrial 
purposes  may  be  said  to  have  been  made  by  the  famous 
potter,  Wedgwood,  in  1782.  The  instrument  he  devised, 
which  depended  on  the  permanent  contraction  of  clay 
when  subjected  to  a  high  temperature,  remained  the 
standard  for  nearly  a  century. 

In  1882  the  famous  Sevres  pottery  employed  fusible 
clay  to  determine  the  temperature  necessary  for  their 
work.  This  was  perfected  in  1886  by  Seger,  who  con- 
structed cones  of  clay  of  varying  composition  with  fusing 
points  ranging  from  600°  to  1800°  C. 

The  substances  which  enter  into  the  composition  of 
these  cones  are  essentially  : — Pure  quartz  sand  ;  Norwegian 
felspar  ;  carbonate  of  lime  ;  Zettlitz  kaolin,  consisting  of 
silica,  alumina,  oxide  of  iron,  and  water.     In  very  fusible 


662  BARNES— MEASUREMENT  OF  TEMPERATURE  FOR  INDUSTRIAL  PURPOSES.        [July  15.  1908 


cones,  oxide  of  iron,  oxide  of  lead,  carbonate  of  soda, 
and  boric  acid  are  added.  The  less  fusible  cones  contain 
calcined  alumina.  These  cones  are  extensively  used 
to-day  and  are  supplied  by  number.  The  less  fusible 
extend  from  1  to  38,  this  latter  corresponding  to  about 
1980°  C.  The  more  fusible  are  numbered  from  01  to  022, 
the  most  fusible  being  at  590°  C. 

While  these  cones  are  useful  for  the  attainment  of  any 
particular  temperature  in  a  furnace,  they  can  be  no  guide 
in  maintaining  a  steady  temperature,  and  can  be  success- 
fully used  only  in  such  cases  where  a  furnace  is  carried 
to  the  desired  point  and  then  allowed  to  cool  off.  In 
ceramic  industry  they  are  generally  used,  and  before 
firing  up,  a  series  of  cones  is  introduced,  so  that  the 
attainment  of  successive  temperatures  may  be  observed 
by  the  falling  over  of  the  tips  of  the  various  cones  in  order 
of  fusibility. 

Other  forms  of  pyrometers,  based  on  the  expansion  of 
a  gas  or  on  the  heat  imparted  to  water,  have  been  devised 
with  a  certain  degree  of  success.  With  the  exception  of 
the  ordinary  air  thermometer,  which  is  limited  in  range, 
all  the  commercial  instruments  are  empirical  in  character. 
For  lower  temperatures  the  mercury  in  glass  thermometers 
is  useful-,  but  whenever  such  instruments  are  used  for 
the  higher  ranges  up  to  1000°  F.,  they  deteriorate  rapidly 
and  soon  give  inaccurate  indications.  The  instruments 
most  generally  used  for  temperatures  up  to  2600°  F.,  are 
based  on  the  thermoelectric  properties  of  the  metals 
discovered  by  Seebeck  in  1820,  and  applied  by  Becquerel 
for  temperature  work  in  1830.  Le  Chatelier  made  an 
extended  study  of  the  thermoelectric  pyrometer  and 
showed  that  pure  platinum,  when  combined  with  platinum 
alloved  with  10  per  cent,  of  iridium  or  rhodium,  could  be 
used  up  to  2900°  F. 

These  instruments  consist  of  a  pair  of  wires  fused 
together  at  one  end  for  insertion  in  the  furnace  and 
fastened  to  copper  wires  at  the  cool  end.  The  connection 
is  made  to  a  galvanometer  or  millivoltmeter,  and  the 
temperature  is  indicated  directly  on  the  scale.  The 
correctness  of  reading  depends  as  much  on  the  cold  ends 
as  on  the  hot  end,  and  hence  great  care  must  be  exercised 
to  have  the  wires  of  the  couple  sufficiently  long  to  be 
away  from  the  influence  of  the  furnace.  In  the  case  of 
the  Le  Chatelier  couple  this  is  an  expensive  matter.  To 
obviate  this  and  also  the  expense  attached  to  a  chance 
deterioration  of  the  couple  from  contact  with  furnace 
gases  or  hot  metals,  Prof.  Wm.  H.  Bristol  offers  a  nickel- 
iron  couple  with  a  patent  compensated  cold  end,  which 
has  the  advantage  of  being  self-contained,  unbreakable, 
and  cheap. 

One  disadvantage  of  the  thermoelectric  pyrometer  is 
in  the  fact  that  the  reading  instrument  must  be  calibrated 
for  a  certain  length  of  connecting  wires,  which  when 
altered  change  the  indications.  The  instrument  is  its 
own  battery,  and  is  therefore  simpler  than  many  others. 

Recording  devices  are  available  for  the  thermoelectric 
instruments.  The  galvanometer  or  millivoltmeter  needle, 
bearing  a  point  or  pen,  moves  across  a  scale  on  which  it 
is  depressed  at  regular  intervals  of  time,  thus  tracing  a 
dotted  curve. 

The  electrical  resistance  pyrometer  is  extensively  used 
in  England,  and  depends  on  the  variation  of  the  resistance 
of  a  pure  metal — such  as  platinum — with  temperature. 
As  originally  devised  by  Siemens  with  a  fine  platinum 
coil,  the  instrument  was  not  successful,  and  it  was  not 
until  Callendar  took  up  the  matter  in  1887  that  it  was 
made  practical,  not  only  as  an  ultimate  laboratory 
standard,  but  as  a  commercial  instrument.  It  may  be 
said  to  be  at  the  present  time  the  most  useful  instrument 
for  all  classes  of  temperature  work.  It  is  limited  in  its 
upper  range,  however,  to  about  2200°  F.,  beyond  which 
the  platinum  wire  coil  volatilises  and  permanently  changes 
in  resistance.  The  instrument  is  based  on  the  well- 
known  Whcatstone  bridge  principle,  and  requires  an 
external  battery.  It  is  very  nearly  independent  of 
battery  voltage,  however,  and  is  affected  only  l>y  currents 
large  enough  to  heat  the  line  wire  coil.  By  tlie  intro- 
duction of  compensating  leads,  wliieh  parallel  the  leads 
running  from  the  fine  platinum  coil  to  the  indicating 
galvanometer  or  bridge,  and  which  are  connected  to  the 

opposite  -'ii in  of  (he  bridge!  the  readings  are  independent 


of  the  distance  between  the  fire  end  and  the  reading 
instrument. 

The  indications  are  obtained  on  deflecting  galvano- 
meters, or  on  wire  bridges  with  direct  reading  scales. 
A  recording  device  has  been  obtained  by  Callendar  which 
is  capable  of  great  refinement.  It  is  essentially  an 
automatic  Wheatstone  bridge.  A  galvanometer  with 
double  contacts  operates  a  right  and  left  hand  relay 
device  connected  with  a  differential  gear  operating  the 
galvanometer  contact  on  a  bridge  wire.  The  record  is 
traced  on  a  drum  by  a  pen  attached  to  the  galvanometer 
contact.  The  relays  move  the  contact  always  in  such 
a  direction  as  to  restore  the  balance  whenever  this  is 
upset  by  a  change  in  the  resistance  of  the  platinum 
coil  due  to  a  change  in  temperature.  Telephone  indi- 
cating instruments  have  been  devised  to  replace  the 
galvanometer  with  much  success. 

Other  forms  of  pyrometers  have  been  devised,  based 
on  the  ordinary  gas  thermometer,  such  as  the  older 
form  of  Bristol  instrument.  Instruments  employing  a 
stream  of  water  flowing  through  a  coil  in  the  furnace  have 
been  devised  in  which  the  difference  in  temperature 
between  inflow  and  outflow  gives  an  indication  of  the 
temperature  of  the  furnace.  Such  an  instrument  depends 
entirely  on  maintaining  a  perfectly  steady  flow. 

The  flow  of  air  through  an  orifice  in  the  furnace  has 
been  utilised,  the  change  in  the  viscosity  of  air  and  size 
of  the  orifice  giving  the  necessary  variability  of  flow 
upon  which  the  temperature  indications  are  based. 
These  instruments  depend  entirely  on  an  empirical  cali- 
bration. 

In  very  high  temperatures  the  only  satisfactory  instru- 
ments are  the  optical  pyrometers.  These  are  of  two 
classes  :  those  that  depend  on  colour  estimation,  such 
as  the  Wanner,  and  those  that  depend  on  the  measure- 
ment of  the  total  radiation,  such  as  the  Fery  pyrometer. 
These  instruments  are  coming  into  very  general  use  and 
extend  in  range  from  a  low  red  heat  up  to  the  tempera- 
ture of  the  sun  itself,  6000°  C.  For  the  latter  instrument, 
recording  devices  are  available  similar  to  those  used  in 
connection  with  the  thermoelectric  pyrometer.  The  laws 
of  heat  radiation  are  now  well  known  and  the  instru- 
ments based  on  these  are  found  to  give  exceedingly 
satisfactory  and  reliable  indications. 

In  general  it  may  be  said  that  for  very  high  tempera- 
tures, from  2200°  F.  upwards,  the  only  reliable  instrument 
is  the  optical  pyrometer.  For  a  commercial  instrument 
reading  from  2600°  F.  downwards  to  about  300°  F.  or  400°  F., 
the  thermoelectric  pyrometer,  such  as  the  Bristol,  is  the 
most  serviceable.  For  work  below  500°  F.  down  to  the 
temperature  of  liquid  air,  no  instrument  can  compare 
with  the  electrical  resistance  pyrometer.  As  a  standard 
over  the  whole  range  of  temperature  up  to  2200°  F.,  the 
resistance  pyrometer  is  undoubtedly  the  best.  It 
is  not  too  much  to  say  that  all  industrial  concerns  should 
provide  themselves  with  one  of  these  to  check  the  indi- 
cations of  other  instruments  from  time  to  time. 

Too  much  attention  cannot  be  given  to  an  accurate 
knowledge  of  temperature  conditions  in  industrial  work, 
since  the  success  of  so  many  processes  depends  to  suah 
a  large  extent  on  the  attainment  of  steady  heat. 

Discussion. 

Mr.  C.  R.  Hazen  said  that  in  furnace  work  in  1898,  he 
had  occasion  to  use  one  or  two  pyrometers  of  a  single 
and  cheap  type,  which  were  good  when  obtained,  hut 
which,  in  the  course  of  a  very  brief  time,  became  unreli- 
able. There  were  none  that  would  stand  rough  wear 
or  continued  heating  and  cooling  in  the  furnace,  and 
continue  to  register  correctly  the  higher  degrees  of  tem- 
perature. How  had  later  developments  in  the  elc< 
instrument  succeeded  in  limiting  such  errors  ?  Would 
they  now  work  correctly  on  high  temperatures  constantly 

for  twelve  <>r  eighteen  months  ? 

Dr.  A.  Stansfikld  said  that  he  had  used  thermo- 
electric  pyrometers   with    platinum    i>r   platinum-indium 

rods,     which     would     be     good     if     they     could     do    nwa\ 
with    the  rods,   and   use   plain   metals,    which    would  stand 

the  required  temperatures.     On  account  of  the  exp 
of  platinum,  they  were  obliged  to  use  very  small  vires 

in  ph"'c  of  rods,  and  these  wires  became  worn.      He  had 
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used  the  melting  point  as  a  calibration  point,  but  the 
instrument  was  only  of  use  for  experimental  work. 
It  was  very  difficult  to  get  suitable  protection  tubes. 
Possibly  quartz  tubes  would  do  well  for  this.  One  dis- 
advantage of  the  thermo-electric  pyrometer  was  that 
the  physical  laws  were  not  nearly  so  well  known  as  in  the 
resistance  pyrometers,  so  that  for  temperatures  up  to 
1000°  C,  the  resistance  pyrometer  was  preferable,  and 
for  temperatures  from  1000  to  1500°  C,  the  thermo- 
electric* pyrometer.  The  thermo-electric  pyrometer 
could  be  put  m  the  space  of  a  pea,  but  the  resistance 
pyrometer  could  not  be  put  into  so  small  a  space.  For 
rough  and  ready  purposes,  pyrometers,  such  as  the 
Bristol,  were  mnch  cheaper  than  the  platinum,  and  if 
they  were  burnt  up  in  a  few  times,  there  was  not  much 
loss.  They  were  good  up  to  about  1000°  C.  For  higher 
temperatures,  the  only  pyrometers  which  were  really 
satisfactory,  were  the  optical  pyrometers,  described  by 
the  author. 

Mr.  H.  H.  Yacghan  said  his  company  had  used  one  of 
Dr.  Barnes'  pyrometers  on  locomotives,  and  he  believed 
it  was  the  only  one  with  which  anything  like  accurate 
results  could  be  obtained.  The  idea  was  to  find  out  what 
was  the  difference  in  temperature  of  the  exit  gases  which 
passed  through  the  superheater  tubes  and  those  which 
passed  through  the  ordinary  tubes.  By  using  the  ordinary 
pyrometer  telephone,  they  were  able  to  get  within  about 
20°  ;  was  it  not  a  fact,  in  measuring  temperature  in  a 
glowing  piece  of  steel,  that  the  correct  temperature 
could  be  obtained  by  the  optical  pyrometer  where  any 
other  kind  would  fail  ?  The  Wanner  was  first  used,  he 
believed,  in  a  rail  mill  for  trying  to  find  the  temperature 
of  the  rail  passing  through  the  rolls,  and  it  seemed  to 
give  very  good  results.  Pyrometers  would  also  be  of  use 
in  obtaining  the  temperature  of  the  iron  in  the  ladle; 
in  order  to  determine  the  depth  of  chill,  was  the  radiation 
pyrometer  an  absolute  instrument,  or  would  it  measure 
the  temperature  at  the  end  of  the  cupola  ? 

Dr.  G.  P.  Girdwood  asked  what  were  the  limits  of  the 
spectroscope  for  the  ascertaining  of  temperature  ? 

Dr.  R.  F.  Ruttan  asked  why  resistance  pyrometers 
would  not  measure  very  low  temperatures  ? 

Mr.  I.  B.  Lesh  asked  if  the  pouring  of  the  molten  metal 
would  effect  the  reading  of  the  optical  or  radiation 
pyrometers  ?  If  the  pouring  were  not  affected  by  the 
scum,  would  the  Fery  read  instantly,  or  would  it  require 
some  time  ? 

Mr.  Norman  Holland  asked  if  the  mercury  thermo- 
meter gave  concordance  ?  What  caused  the  variation  ; 
was  it  something  inherent  in  the  thermometer  itself  ? 
He  had  found  that  a  variation  of  50°  might  occur  if  the 
bulb  were  not  cleaned  when  using  the  thermometers  in 
liquids. 

Dr.  H.  T.  Barnes,  in  reply,  said  that  most  pyrometers 
would  not  keep  to  their  regular  calibration,  and  that  was 
one  advantage  in  having  one  with  a  cheap  end,  like  the 
Bristol,  which  could  be  thrown  away  after  a  short  while, 
as  the  wires  deteriorated.  The  Bristol  would  not,  how- 
ever, stand  a  higher  temperature  than  the  melting  point 
of  iron.  Up  to  about  900°  C ,  the  electrical  instrument 
was  as  reliable  as  any  that  can  be  obtained.  Instruments 
were  more  likely  to  be  destroyed  by  being  broken  than  by 
use.  In  answer  to  Mr.  Vaughan,  no  other  instrument 
could  give  anything  like  so  accurate  a  reading  as  the 
Wanner.  Time  after  time  the  metal  could  be  brought 
up  to  exactly  the  same  temperature  with  wonderful 
precision.  The  heat  instruments,  like  the  Fery,  had  to 
be  calibrated  first  at  lower  temperatures  ;  they  depended 
on  frequent  calibration.  The  Morse  instrument  was  a 
very  simple  one  to  use.  In  fact,  nearly  all  these  optical 
instruments  were  valuable,  and  were  the  only  ones  that 
could  be  used  above  1600°  C.  The  spectroscope  would 
hardly  be  as  accurate  as  other  instruments.  Much  greater 
variations  were  obtained  with  this  instrument  than  with 
any  pyrometer. 

Slight  impurity  as  an  alloy  in  the  platinum  of  resistance 
pyrometers  produced  a  large  error  at  low  temperatures. 
Curves  for  pure  metals  and  alloys  were  widely  different. 
For  reading  instantly,  the  colour  instrument  was  the 
best.  The  molten  metal  pouring  from  the  ladle  should 
be  free  from  scum.     The  radiation  pyrometers  were  all 


subject  to  error,  due  to  absorption  in  the  gases  and  vapours 
of  the  heat  and  light  rays.  As  to  the  possible  errors  of 
mercury  thermometers,  the  glass  had  a  large  co-efficient 
of  expansion  and  went  on  contracting  for  many  years. 
One  which  he  had  standardized  had  been  steadily  going 
up.  It  was  accurate  only  by  determining  the  correction 
each  time.  This  particular  one  had  gone  up  two-tenths 
of  a  degree ;  another  had  gone  up  three-tenths.  The 
bulb  of  an  ordinary  thermometer,  left  in  boiling  water 
for  an  hour  or  so,  would  be  affected.  A  mercury  ther- 
mometer calibrated  by  means  of  a  low  melting  metal, 
such  as  aluminium,  might  give  concordant  results,  and 
it  might  not.  Jena  glass  was  the  best  for  this  purpose ; 
all  modern  thermometers  were  made  of  it.  A  resistance 
thermometer  would  be  more  accurate. 


Liverpool  Section. 


Meeting    held    at    Liverpool    University    on    Wednesday, 
April  8th,  1908. 

DR.    JAMES    T.    CONROY   IN    THE    CHAIR. 


NOTES  ON  STEAM  PRODUCTION. 

BY    P.    M.    PRITCHARD. 

The  more  important  factors  in  the  economical  raising  of 
steam  group  themselves  roughly  under  the  following 
heads : — Class  of  fuel,  method  of  firing  and  design  of 
combustion  space,  type  of  boiler,  and  boiler  accessories ; 
but  it  is  difficult  to  discuss  one  of  these  divisions  without 
trenching  upon  another. 

Fuels. — The  fuel  selling  at  the  lowest  price  per  ton  is 
usually  the  cheapest  per  unit  of  calorific  value,  but  the 
price  of  fuel  increases  out  of  all  proportion  to  its  calorific 
value.  There  is,  under  present  conditions,  some  reason 
for  this  in  the  difficulty  of  burning  poor  fuel  efficiently,  as 
it  is  found  that,  with  nearly  all  systems  of  firing,  the 
efficiency  of  a  boiler  is  lower  when  using  a  low  grade  fuel 
than  when  a  high  class  fuel  is  used. 

The  following  figures  taken  from  actual  experience 
illustrate  this  point :  a  Stirling  Boiler  of  about  3000  square 
feet  heating  surface  fitted  with  Roney  Stokers  was  fired 
with  a  poor  quality  of  slack  containing  about  15  per  cent, 
ash  and  7  per  cent,  moisture,  and  having  an  evaporative 
value  of  something  under  12  lbs.  of  water  from  and  at 
212°  F.  The  efficiency  of  the  boiler  with  this  class  of 
fuel  was  56  per  cent.,  and  the  cost  of  the  fuel  was  6s.  6d. 
per  ton  delivered. 

As  an  experiment,  the  same  boiler  was  fired  with  a  high 
class  anthracitic  fuel  containing  8  per  cent,  ash,  very  little 
moisture,  and  having  an  evaporative  value  of  over  14  lbs. 
of  water  from  and  at  212°  F.  per  lb.  of  fuel.  It  was  found 
that  the  efficiency  of  the  boiler  was  at  once  raised  to 
76  per  cent.,  but,  owing  to  the  high  price  of  this  fuel, 
the  cheaper  slack  was  commercially  the  most  economical'. 

A  number  of  causes  contribute  to  the  low  efficiency  of 
poor  fuels.  Owing  to  the  high  percentage  of  ash  and 
consequently  dirty  fires,  a  keener  draught  is  necessary  to 
maintain  a  good  rate  of  combustion,  so  that  excess  air  is 
more  easily  drawn  through  any  thin  places  in  the  fire  and 
a  lower  carbon  dioxide  results. 

The  evil  results  of  leaky  brickwork — and  nearly  all 
brickwork  is  more  or  less  leaky — are  also  emphasised  by  a 
heavy  draught.  Not  only  does  the  excess  air  cause  loss 
by  providing  a  greater  weight  of  gas  to  carry  away  heat, 
but,  owing  to  the  lower  flame  temperature  and  the  greater 
velocity  of  the  gases,  the  transmission  of  heat  through  the 
boiler  tubes  is  less  rapid,  and  a  higher  exit  temperature 
results.  Experiments  which  will  be  referred  to  later 
bear  this  statement  out,  although  low  exit  temperatures 
usually  are  associated  in  one's  mind  with  low  carbon 
dioxide.  A  high  percentage  of  ash  not  only  makes  it 
difficult  to  burn  down  the  carbon  content  of  the  cinders 
to  a  low  figure,  but  provides  a  larger  vehicle,  so  to  speak, 
for  carrying  away  the  unburned  carbon. 

In  addition  to  their  variation  in  calorific  value,  fuels 
vary  in  their  physical  characteristics  in  a  way  which  is 
not    shown  by  the  ordinary  analysis  for  fixed  carbon, 
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volatile  matter,  moisture  and  ash.  These  characteristics 
are  shown  by  the  way  in  which  the  fuels  clinker  on  a 
grate,  and  are  of  special  importance  when  the  fuel  is  for 
use  on  a  mechanical  stoker  of  the  ordinary  type.  Experi- 
ence shows  that  it  is  almost  impossible  to  burn  some  fuels 
on  mechanical  stokers,  owing  to  the  clinker  running  and 
burning  on  to  the  bars,  and  this  is  most  marked  when 
the  furnace  is  a  brick-lined  one  with  a  consequently 
higher  grate  temperature.  The  fused  clinker  in  such 
a  case  sticks  to  the  bars,  and  instead  of  being  carried 
forward  along  the  grate,  chokes  the  air  spaces  between 
the  bars  and  prevents  the  air  for  combustion  being  drawn 
through  them.  As  a  result  the  bars  become  overheated, 
and  are  very  soon  destroyed.  Probably  this  can  be 
accounted  for  by  the  chemical  composition  of  the  ash, 
but  information  on  this  point  is  somewhat  scarce. 

A  table  in  the  "  Chemical  and  Metallurgical  Handbook  " 
gives  the  melting  points  and  percentages  of  silica,  alumina, 
ferric  oxide,  lime  and  magnesia  of  various  ashes.  The 
analyses  are  not  complete,  but  it  might  be  inferred  from 
the  figures  given  that  the  presence  of  ferric  oxide  tends 
to  lower  the  melting  point,  whilst  ashes  high  in  alumina 
and  lime  melt  at  a  high  temperature. 

An  analysis  of  the  ashes  of  some  Lancashire  slacks  is 
given  in  the  following  table,  but  the  results  are  incon- 
clusive : — 


Slack. 

Si02. 

Fe2Os. 

A1203. 

CaO. 

CaS04. 

MgO. 

Per  cent, 
ash. 

A. 

32-15 

24-00 

25-10 

2-18 

11-94 

3-87 

a 

B. 

30-80 

15-34 

25-36 

6-36 

17-10 

1-70 

10 

C. 

30-35 

27-68 

24-27 

1-86 

11-97 

3-70 

9 

D. 

32-20 

18-40 

23-50 

4-32 

15-00 

5-33 

14-5 

E. 

39-50 

15-20 

25-45 

3-84 

12-29 

2-58 

13-5 

F. 

16-93 

15-60 

24-80 

12-60 

25-10 

4-00 

10 

G. 

24-20 

27-68 

18-07 

4-15 

22-35 

3-50 

12 

Of  these  the  C  slack  gives  the  best  results  on  Vicars 
Stokers,  and  D  the  worst.  E,  F,  and  G  are  intermediate 
between  C  and  D.  B  gives  a  high  grate  temperature  with 
-consequent  heavy  repairs  to  brickwork.  It  is  evident 
that  there  is  room  for  a  considerable  amount  of  work  in 
•ascertaining  the  exact  reasons  for  the  varying  character- 
istics of  fuel.  The  usual  remedy  for  the  difficulty  caused 
by  fusible  clinker  is  to  blow  steam  under  and  between  the 
bars  in  order  to  lower  the  temperature  of  the  clinker  and 
bars,  but  this  is  very  wasteful,  as  it  is  impossible  to  check 
the  amount  of  steam  used. 

Method  of  Firing. — Machine  firing  is  more  economical 
tthan  hand  firing  as  regards  both  fuel  and  labour,  assum- 
ing an  equal  amount  of  intelligence  and  care  on  the  part 
of  the  fireman  in  the  two  cases,  but  the  ordinary  mechanical 
stoker  leaves  a  great  deal  to  be  desired  in  many  ways. 

The  following  qualifications  may  be  laid  down  as  being 
those  of  the  ideal  stoker  : — It  must,  within  reason,  burn 
any  kind  of  fuel,  burn  down  the  cinders  to  a  low  carbon 
content,  give  a  high  flame  temperature  and  a  high  carbon 
■dioxide,  it  must  not  require  any  steam  under  the  bars, 
and  finally,  the  repairs  must  be  low. 

In  the  case  of  most  stokers — chain  grate,  reciprocating 
bar  or  stepped  grate — the  fuel  is  carried  forward  as  it 
burns,  and  should  be  completely  burned  just  as  it  reaches 
the  end  of  the  grate,  which  is  a  condition  quite  impossible 
of  fulfilment.  The  choice  therefore  lies  between  heaping 
up  incompletely  burned  fuel  at  the  end  of  the  grate,  with 
consequent  high  carbon  in  the  cinders  and  heavy  repairs 
to  1  he  grate  bars,  or  allowing  the  fuel  to  burn  more  or 
less  completely  before  reaching  the  end  of  the  grate,  with 

consequent  thin  fires  and  even  bare  bars  and  low  carbon 
dioxide.  The  burning  of  the  bars  in  the  first  <as<-  can  be 
avoided  by  the  use  of  steam  under  them,  and  many 
makers  adopt  this  method  of  saving  the  bars  from  rapid 
destruction,  but  the  cost  of  this  remedy  is  heavy,  and 
may  easily  account   for  more  t  ban  .">  per  cent,  of  t  lie  steam 

raised.  From  the  nature  of  the  case,  however,  the  fire 
must  become  thinner  as  it  nears  the  end  of  the  grate,  so 

that    whilst  the  draught   may  be  insufficient   for  t  he  thick 

parts  of  the  tire,  it  is  too  great  for  the  tlnn  parts.  This 
condition  of  affairs  gives  a  lower  Same  temperature  than 
-hoiil.l  be  the  ease  by  delaying  combust  ion  on  the  one 

hand,  and  supplying  excess  air  on  the  other,  and  makes 


it  difficult  to  obtain  more  than  13  per  cent,  carbon  dioxide 
continuously,  even  in  the  best  stokers. 

The  importance  of  a  high  percentage  of  carbon  dioxide 
for  efficient  working  is  recognised  in  theory,  but  it  is,  not 
always  remembered  that  a  reduction  in  carbon  dioxide 
in  the  exit  gases,  when  due  to  excess  air  passing  through 
the  grate,  is  accompanied  by  a  rise  in  the  exit  temperature. 
It  is  generally  difficult  to  prove  this  experimentally,  but 
recently  an  opportunity  of  doing  so  with  a  Schwartzkopff 
dust  fired  furnace  presented  itself. 

In  the  Schwartzkopff  system  of  burning  fuel  it  is  easy 
to  maintain  a  constant  rate  of  combustion,  and  to  vary 
the  carbon  dioxide  by  merely  varying  the  draught  (in  an 
ordinary  grate  varying  the  draught  at  once  alters  the  rate 
of  combustion)  and  as  there  is  no  reservoir  of  fuel  in  the 
grate,  the  effect  of  varying  the  carbon  dioxide  in  the  exit 
temperature  can  be  more  easily  observed  than  is  usually 
the  case. 

The  results  of  several  experiments  are  plotted  on  the 
accompanying  chart,  from  which  it  will  be  seen,  that,  at 
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all  events,  for  carbon  dioxide  percentages  above,  say,  10 
percent  ,  a  drop  in  the  amount  of  carbon  dioxide  is  accom- 
panied by  a  rise  in  exit  temperature,  but  it  is  not  quite 
clear  to  what  extent  this  holds  with  a  lower  percentage  of 
carbon  dioxide.  This  is  what  might  be  expected  from 
considerations  of  temporal  ure  difference  across  the  heat  bag 

surface,  and  also  velocity  of  the  Hue  gases,  the  volume  of 
which  is  increased  as  the  percentage  of  carbon  dioxide- 
is  lowered. 

Dust    tiring  differs  from   ordinary   mechanical    stoking, 
and  is  more  allied  to  gas  firing  than  to  burning  solid  fuel. 

With  this  method  of  firing  the  fuel  is  brought  into  such 
intimate  c act  with  the  air  thai  the  combust  ion  is  \  cry 

rapid  and  complete,  and  a  very  high  llame  temperature 
is  obtained.       The  difficulty   in   fact    is  rather  to  obtain  a 

sufficiently  refractory  material  for  the  combustion  chamber, 

and  it   may  be  nreessa  ry  to  make  the  combustion  chambei 

of  a  fairly  open  design  in  order  to  allow  some  of  t  he  radiant 
heat  to  strike  directly  on  to  the  heating  surfaces.      Am 

there  is  no  grate  with  this  system  there  is  no  ironwork 
to   be  destroyed    by    the    burning   fuel,     whilst    difficulties 
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with  fusible  clinker  do  not  exist,  and  it  becomes  possible 
to  burn  any  kind  of  bituminous  fuel. 

It  is  quite  possible  with  dust  tiring  to  maintain  15-5  to 
10  per  cent,  of  carbon  dioxide  with  no  carbon  monoxide. 
as  the  amount  of  air  used  for  combustion  is  regulated 
entirely  by  the  damper.  Against  these  advantages,  of 
course,  must  be  set  the  cost  of  grinding  the  fuel,  which 
may  be  taken  at  about  Is.  per  ton. 

The  design  of  the  combustion  chamber  has  an  important 
effect  both  on  the  efficiency  of  the  boiler  and  on  the  cost 
of  repairs.  A  large  proportion  of  the  heat  generated 
in  a  boiler  furnace  can  be.  and  generally  is,  transferred  to 
the  heating  surface  by  radiation,  whence  it  follows 
that  it  is  desirable  to  maintain  as  high  a  temperature  as 
possible  in  the  combustion  chamber  in  order  to  make 
effective  use  of  this  radiant  heat.  Two  conflicting  require- 
ments are  involved  here.  On  the  one  hand,  to  obtain  a 
high  temperature,  firebrick  walls  are  required  for  the  com- 
bustion space.  On  the  other  hand,  in  order  to  make  use 
of  the  radiant  heat,  the  walls  should  be  part  of  the  heating 
surface  of  the  boiler.  The  best  ratio  of  reflecting  to 
absorbing  surface  in  the  walls  of  a  combustion  chamber 
can  only  be  determined  by  actual  trial. 

These  principles  are  well  illustrated  by  a  comparison  of 
the  conditions  obtained  in  the  partially  brick  lined  grate 
of  a  water  tube  boiler,  and  the  water  surrounded  grate 
of  a  Lancashire  or  Marine  boiler.  In  the  case  of  the  water 
tube  boiler,  the  grate  temperature  is  so  high  that  repairs 
on  the  brick  and  iron  work  of  the  grate  are  considerable, 
amounting  to  perhaps  fourpence  per  ton  of  fuel  fired,  and 
there  are  cases  where  the  whole  grate  is  only  prevented 
from  melting  up  b\T  blowing  in  steam  both  below  the  bars 
and  between  the  fire  and  the  combustion  arch.  In  such 
a  case  the  use  of  pre-heated  air  is  inadmissible,  but  in  the 
case  of  a  water  surrounded  grate,  the  normal  temperature 
is  so  low  that  any  method  of  raising  this  temperature, 
such  as  the  use  of  pre-heated  air,  is  not  only  admissible, 
but  advantageous. 

Type  of  Boiler. — The  two  main  types  of  boilers  in  most 
general  use  on  land — Lancashire  and  water  tube — may  be 
compared  either  by  assuming  an  equal  cost  and  comparing 
the  efficiencies,  or  by  assuming  equal  efficiencies  and  com- 
paring their  costs. 

Taking  the  first  case,  let  us  suppose  that  the  boiler  plant 
is  of  small  size,  and  that  say  20,000  lbs.  of  steam  are 
required  per  hour.  If  water  tube  boilers  are  decided  upon 
probably  three  boilers  each  of  10,000  lb.  hourly  evapor- 
ative capacity  will  be  required,  one  of  which  is  in  reserve. 
The  cost  of  these  boilers  with  stokers,  brickwork,  and 
foundations  will  be  about  £3,200,  and  an  evaporation  of 
9  lbs.  water  per  lb.  of  coal  can  be  obtained  from  Lancashire 
slack  containing  about  10  to  12  per  cent,  of  ash  in  a  good 
type  of  water  tube  boiler. 

For  the  same  amount  of  money  it  would  be  possible  to 
install  five  30  X  8  Lancashire  boilers,  one  of  which  is  in 
reserve,  leaving  four  boilers  to  raise  20,000  lbs.  of  steam 
per  hour.  When  working  at  this  rate  the  evaporation  of 
the  Lancashire  boilers  will  not  exceed  8  or  perhaps  8j  lbs. 
of  water  per  lb.  of  coal.  Taking  the  latter  figure,  the 
loss  per  year  of  52  weeks  of  168  hours  due  to  using  Lanca- 
shire boilers  would  be  nearly  800  tons  of  fuel  per  year. 
In  the  case  of  a  larger  plant  the  percentage  of  spare  plant 
for  the  water  tube  boilers  may  be  reduced  to  20  per 
cent,  and  the  capital  cost  will  be  correspondingly  reduced. 

As  regards  reliability  a  good  water  tube  boiler  is  as 
reliable  as  a  Lancashire  boiler,  provided  that  properly 
softened  water  is  used.  Non-scale  forming  water  should 
be  used  in  any  boiler,  but  it  is  essential  for  the  satis- 
factory working  of  water  tube  boilers.  The  tubes  of  a 
water  tube  boiler  will  no  doubt  fail  in  time,  even  though 
softened  water  is  used,  from  external  corrosion  if  from  no 
other  cause,  but  it  very  rarely  happens  in  a  plant  under 
good  supervision  that  a  tube  will  fail  so  completely  and  with 
so  little  warning  that  there  is  not  time  to  change  over  to 
the  spare  boiler. 

The  small  repairs  on  water  tube  boilers  are  probably  a 
little  higher  than  on  Lancashire  boilers,  but  there  is  this 
difference,  that  the  small  repairs  (such  as  new  tubes)  of 
a  water  tube  boiler  will  maintain  it  in  good  working  con- 
dition almost  indefinitely,  whilst  in  the  case  of  Lancashire 
boilers  there  comes  a  time  when  the  working  pressure 


must  be  reduced,  and  no  reasonable  amount  of   repairs 
will  make  them  fit  for  their  original  pressure. 

As  regards  floor  space,  the  water  tube  boiler  shows  a 
distinct  advantage  over  the  Lancashire  type.  The 
three  boilers  previously  referred  to,  viz.,  of  the  Stirling 
type,  occupy  900  square  feet,  whereas  the  five  Lancashire 
boilers  occupy  1870  square  feet. 

A  decided  disadvantage  of  a  water  tube  boiler,  where  a 
rapidly  varying  demand  for  steam  has  to  be  dealt  with,, 
is  the  relatively  small  volume  of  water  which  it  contains.. 
Under  these  circumstances  it  is  more  difficult  to  maintain 
a  constant  pressure  in  a  water  tube  boiler,  and  there  will 
probably  be  more  loss  by  blowing  off  at  the  safety  valve 
than  in  a  Lancashire  boiler. 

Absence  of  smoke  may  or  may  not  be  of  importance,, 
depending  on  the  locality  of  the  works,  but 
Lancashire  boilers  are  great  offenders  in  this  respect, 
seeing  that  a  certain  proportion  of  the  flame  is  quenched 
against  the  cold  flue  plates  before  the  carbon  has  had 
time  to  burn  up.  In  the  brick-lined  grate  of  a  water 
tube  boiler,  the  temperature  is  higher  and  there  is 
more  space  in  which  combustion  can  be  completed 
before  the  burning  gases  strike  the  cold  tubes.  Thus,  a 
fairly  strong  case  can  be  made  out  for  water  tube  boilers 
of  good  design,  as  compared  with  Lancashire  boilers,  unless 
the  conditions  permit  of  only  one  boiler  being  installed. 

Accessories. — Boiler  accessories  are  almost  as  important,, 
and  are  certainly  as  costly  as  the  boilers  themselves. 
Under  this  heading  must  be  included  water  softening 
plant,  economisers,  superheaters,  feed  pumps  and  heaters,, 
and  frequently  induced  draught  with  air  heating  and 
thermal  storage  drums ;  but  it  is  not  proposed  to 
deal  with  these  apparatus  in  detail,  as  each  one 
class  would  furnish  sufficient  material  for  a  paper. 

Water  softening  plants  are  essential  for  water  tube 
and  of  advantage  for  Lancashire  boilers.  Lime  and  soda 
ash  are  the  usual  reagents,  but  there  is  a  choice  between 
lime  water  or  milk  of  lime.  The  use  of  lime  water  involves 
more  bulky  apparatus  and  less  attention  than  milk  of 
lime,  but  the  attention  in  either  case  is  very  small.  The- 
precipitate  is  removed  from  the  softened  water  by 
settlement  or  filtration  or  both,  but  experience  shows  that 
filtration,  especially  when  very  hard  water  is  being  dealt 
with,  is  unsatisfactory,  and  that  settlement  is  to  be 
preferred.  Where  Lancashire  boilers  are  heavily  fired, 
economisers  are  a  necessity,  but  economisers  may 
be  used  wherever  flue  gases  at  a  temperature  of 
over  500°  F.  are  obtained  from  a  boiler.  At  these 
low  temperatures,  however,  a  large  economiser  will 
be  necessary  for  a  given  amount  of  heat  transference,  and 
the  return  on  the  outlay  will  be  correspondingly  less. 
With  a  heavily  fired  30  X  8  Lancashire  boiler  a  usual 
number  of  economisei  pipes  is  96,  giving  a  heating  surface 
of  960  square  feet,  which  will  deliver  the  water  at  or  about 
the  steam  temperature  under  ordinary  conditions  of  work. 
It  is  found  necessary  to  feed  the  water  to  the  economisers 
at  a  temperature  of  not  below  90°  F.  as,  if  the  water  is  not 
heated,  condensation  of  the  steam  in  the  flue  gases  takes 
place  on  the  economiser  tubes,  which  with  the  sulphur 
dioxide  in  the  flue  gases  sets  up  rapid  corrosion.  This 
preliminary  heating  can  be  usually  done  with  exhaust 
steam  from  the  feed  pumps,  but  if  they  are  electrically 
driven,  a  small  proportion  of  the  water  pumped  through 
the  economiser  is  returned  into  the  feed  pump  suction. 

Superheating  of  the  steam  is  very  general  i  t  new 
plant,  and  effects  important  economies  in  steam  con- 
sumption. If  the  superheaters  are  not  controlled  as  to. 
the  amount  of  superheat,  as  in  the  Cruse  Superheater, 
some  arrangement  must  be  adopted  whereby  the  flue 
gases  are  diverted  from  the  superheaters.  If  this  is  not 
done  the  temperature  of  the  superheater  tubes  may  be- 
raised  to  a  dangerous  point,  when  the  full  quantity  of 
steam  is  not  passing  through  them. 

Professor  Watkinson,  of  the  Liverpool  University,  has 
recently  read  a  paper  on  "  Superheating."  before  the 
Liverpool  Engineering  Society,  in  which  the  design  of 
superheaters  is  dealt  with  very  fully. 

The  amount  of  superheat  permissible  depends  altogether 
on  the  type  of  engine  used.  Old  mill  engines  are  working 
quite  satisfactorily  with  100°  F.  superheat,  and  80  lbs. 
steam,  although  with  excessive  oil  consumption.     Makers 
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of  high-speed  engines  do  not  advocate  higher  superheat 
than  150°  F.,  but  with  drop  valve  or  turbine  engines  as 
much  as  250°  F.  may  be  used,  although  this  involves 
special  construction  and  probably  increased  repairs. 

The  following  figures  may  be  of  interest  as  indicating 
approximately  the  steam  consumption  per  K.W.  hour 
under  various  conditions  : — 

Turbines,  large  units  150°  F.  superheat 14  lbs.  per  K.W.  Hr. 

Drop  valve  engines,   350  K.W.  400°     F. 

superheat 14    ,,        „        ,, 

Small  high  speed  engines,  150  K.W.  150"  F. 

►    superheat 23     , 

Small  high  speed  engines,  150  K.W.  100°  F. 

superheat 24     „         ,,         „ 

Saturated  steam 27    „        „        „ 

Induced  draught  enables  the  maximum  amount  of  heat 
to  be  taken  out  of  the  flue  gases,  as  the  heat  is  no  longer 
required  for  the  production  of  chimney  draught.  It  is  alto 
of  value  where  it  is  necessary  to  force  the  boilers  to  a 
high  rate  of  production  at  times,  as  in  the  case  of  lighting 
stations. 

In  connection  with  fan  draught,  an  arrangement  of  air 
heating  is  sometimes  adopted.  In  this  case  the  air 
required  for  combustion  is  drawn  around  the  tubes  of  a 
heater  through  which  pass  the  hot  flue  gases.  By  this 
means  the  incoming  air  can  be  heated  to  about  250°  F. 
In  addition  to  the  heat  saved  by  this  preliminary  heating 
of  the  air,  a  higher  flame  temperature  is  obtained,  and  so 
a  more  efficient  use  is  made  of  the  heating  surface  of  the 
boiler.  This  system  is  practicable  only  for  water  sur- 
rounded furnaces,  such  as  Lancashire  and  Marine  Boilers, 
as  the  ordinary  grate  temperature  of  a  brick-lined  furnace 
is  already  so  high  that  the  possible  economy  of  air  heating 
in  this  case  is  more  than  counterbalanced  by  the  increased 
repairs  to  the  stokers  and  brickwork. 

Thermal  storage  is  not  of  any  very  immediate  interest 
to  manufacturers,  but  is  used  to  some  extent  in  power 
stations  which  are  subject  to  sudden  increases  of  load. 
With  ordinary  equipment  an  increased  demand  for  steam 
necessitates  quicker  delivery  of  feed  water  through  the 
economisers  (as  there  is  very  little  reserve  of  water  in 
water  tube  boilers),  and  consequently  a  lower  feed  tempera- 
ture at  the  very  time  when  the  boilers  are  being  driven, 
and  should  therefore  have  the  feed  water  as  hot  as  possible. 

In  the  thermal  storage  system  a  large  reserve  of  water 
at  boiler  pressure  and  temperature  is  carried  in  drums 
placed  over  the  boilers  from  which  the  boilers  can  be  fed. 
A  usual  diameter  for  these  drums  is  8  or  9  feet,  and  the 
length  is  usually  equal  to  the  width  of  the  boiler.  They 
necessitate  very  considerable  structures  to  carry  them, 
and  have  been  regarded  with  a  certain  amount  of  suspicion 
since  the  explosion  of  one  of  these  drums  at  Greenwich. 
The  finding  of  the  official  inquiry  pointed  to  defective 
workmanship,  but  probably  the  conditions  of  work  were 
severe,  owing  to  the  possibility  of  variations  of  tempera- 
ture in  the  contained  water  and  absence  of  means  of 
circulating  the  water. 

Discussion. 

Mr.  Eustace  Carey  said  that  the  Schwartzkopff  Coal 
Dust  Firing  System  had  one  advantage  which  Mr.  Pritchard 
had  not  mentioned,  and  that  was  the  abatement  of  the 
smoke  nuisance.  Had  Mr.  Pritchard  found  that  smoke 
is  reduced  to  a  minimum  by  the  Schwartzkopff  system  ? 

Mr.  Walter  F.  Reid  said  that  at  St.  Louis  some  years 
ago  important  experiments  with  American  coal  were  carried 
out  on  real  locomotives,  which  were  put  on  trestles,  and 
the  brake  power  of  the  wheels  was  tested  very  accurately. 
The  experiments  were  continued  after  the  close  of  the 
exhibition,  and  the  results  had  since  been  published. 
All  the  power  at  St.  Louis,  which  was  very  considerable, 
was  produced  by  tubular  boilers.  Undoubtedly  there  was 
a  difficulty  when  there  was  a  sudden  demand  for  power, 
and  consequently  for  steam,  if  one  had  only  one  or  two 
boilers  ;  but  if  one  had  a  range  of  them  the  difficulty 
disappeared.  It  was  quite  possible  to  have  a  reserve  of 
hot  water  that  could  be  relied  upon  in  case  of  sudden 
emergency  ;  that  was  the  only  way  to  put  the  tubular 
boiler  on  the  same  level  as  the  Iiancashire  boiler  in  this 
respect.  At  St.  Louis  nearly  half  a  million  electric  lamps 
had  to  be  lighted  in  a  quarter  of  an  hour,£und  there  was 
no  failure. 


So  far  as  he  remembered,  there  was  no  difficulty  with 
the  clinkering  on  the  fire  bars.  The  temperature  of  com- 
bustion was  low.  With  a  highjtemperature  of  combustion 
and  a  fierce  draught  there  was  a  difficulty,  but  not  if  the 
temperature  were  kept  sufficiently  low  to  prevent  the  ash 
from  clinkering.  The  coal  used  at  St.  Louis  was  never 
touched  from  the  time  it  was  dug  in  the  mine.  The  shafts 
were  big  enough  to  take  railway  waggons.  The  cinders 
were  removed  mechanically  from  the  boilers.  The  coal 
was  mechanically  crushed  and  fed  into  the  grate  hoppers. 
In  Great  Britain  mechanical  appliances  were  not  suffi- 
ciently used  in  connection  with  boilers.  For  regular 
combustion  the  fuel  must  be  uniform  in  size.  The  powder- 
ing of  the  fuel  was  the  first  thing,  the  second  thing  was 
the  combustion  of  the  fuel  at  a  regular  temperature  ; 
under  these  conditions  machinery  could  stoke  even  better 
than  the  British  stoker. 

Mr.  J.  B.  C.  Kershaw  thought  that  although  chemists 
were  disposed  to  pay  particular  attention  to  their  boilers, 
engineers  as  a  class  were  disposed  to  neglect  them,  and 
many  members  of  their  Society  were  engineers.  Had 
the  author  had  any  experience  of  artificial  refractory 
materials  for  lining  furnaces,  in  place  of  the  ordinary  fire- 
brick ?  Some  time  ago  they  heard  a  great  deal  of  carbor- 
undum and  carborundum  brick,  and  a  company  was 
said  to  have  been  formed  at  Niagara  for  the 
manufacture  of  carborundum  fire-bricks.  Had  the 
author  had  any  experience  of  boiler  corrosion  due  to 
the  use  of  a  too  pure  water  ?  He  had  had  water  low  in 
lime,  and  corrosion  took  place  very  badly.  What  cure 
was  there  for  this  type  of  corrosion  ? 

Mr.  Rawlins  understood  Mr.  Pritchard  to  say  that 
forced  draught  had  a  tendency  to  overheat  the  fire  bars, 
and  that  the  admission  of  steam  under  the  bars,  as  a 
preventive  of  this,  was  costly.  These  were,  however, 
the  conditions  existing  in  the  Meldrum  Furnace,  which 
was  generally  considered  to  be  economical  in  use. 

Mr.  W.  R.  Harrison  said  the  curves  as  plotted  out 
showed  the  exit  temperatures  and  the  percentages  of 
carbon  dioxide  for  the  quantity  of  fuel  used,  and  he 
presumed  the  observations  were  taken  over  a  certain  period. 
What  length  of  time  was  devoted  to  each  particular  test 
to  make  the  points  by  means  of  which  the  curves  were 
plotted  ? 

Mr.  F.  T.  Munton  asked  whether,  in  the  case  of  coal 
dust  firing,  the  increased  efficiency  would  pay  the  Is. 
per  ton  for  grinding  the  coal.  His  experience  with 
mechanical  stokers  had  been  rather  adverse,  and  his 
conclusion  was  that  a  good  fireman  in  front  of  the  boiler 
was  better  than  a  mechanical  stoker.  If  they  got  a  fuel 
which  fitted  the  stoker  it  was  all  very  well.  But  a  set 
mechanical  condition  existed  with  a  mechanical  stoker, 
and  the  fireman  could  not  get  the  bar  in  to  prick  the  fire. 
The  fuel  had  simply  to  go  through  as  the  plungers  with 
which  the  mechanical  stoker  is  set,  forced  it,  and  personally 
he  had  come  to  the  conclusion  that  a  good  fireman  took  a 
lot  of  beating.  The  steam  introduced  underneath  the 
bars  for  keeping  them  cool  had  caused  him  some  trouble 
with  the  economisers,  because  the  feed  water  had  on 
several  occasions  been  cold,  and  they  had  had  considerable 
corrosion  of  the  tubes.  He  thought  there  was  still  some- 
thing to  be  said  in  favour  of  a  British  workman  in  front 
of  a  boiler. 

Mr.  Pritchard  said,  with  reference  to  the  absence  or 
otherwise  of  smoke  with  dust  firing,  his  experience  of 
dust  firing  had  been  chiefly  confined  to  brick-lined 
furnaces,  and  in  that  case  it  might  be  said  that  with 
ordinary  care  there  was  practically  no  smoke  at  all. 
Brick-lined  furnaces  always  tended  to  reduce  smoke,  but 
with  dust  firing  in  brick-lined  furnaces  very  little  if  any 
smoko  was  produced. 

Thermal  storage  was  quite  a  usual  practice  in  this 
country  in  large  stations. 

With  regard  to  the  life  of  grate  bars,  so  long  as  high 
carbon  dioxide  was  not  obtained,  there  was  little  difficulty, 
as  at  the  back  of  the  grate  the  lire  became  thin,  and  cold 
air  was  drawn  through  the  bars,  which  of  course  prolonged 
their  life.  Some  few  years  ago,  in  the  United  States,  he 
had  inquired  of  some  of  the  largo  power  stations  as  to 
the  carbon  dioxide  usually  obtained  in  flue  gases,  but 
no  information  was  available.     In  some  stations  in  this 
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country  the  carbon  dioxide  question  was  put  on  one  side 
altogether,  owing  to  the  difficulty  of  obtaining  good  results 
and  at  the  same  time  keeping  the  grate  repairs  within 
reasonable  limits. 

He  had  had  some  experience  with  carborundum  bricks, 
and  he  believed  they  stood  fairly  well  so  long  as  they  were 
not  brought  in  contact  with  the  ash. 

He  had  had  very  little  experience  with  absolutely  pure 
feed  water.  His  experience  had  been  mostly  on  the 
other  side.  At  present  he  had  seven  Lancashire  and  one 
Stirling  boiler  under  his  supervision  in  which  condensed 
steam  was  being  used  almost  entirely,  but  so  far  they  had 
not  given  any  trouble.  The  make  up  feed,  which  is  towns' 
water,   was  not  softened. 

Replying  to  Mr.  Rawlins  :  at  the  present  moment  he 
could  not  think  of  any  place  where  air  heating  was  used. 
He  had  seen  it  used  for  watertube  boilers,  but  the  results 
did  not  appear  to  justify  its  adoption.  Referring  to  the 
carbon  dioxide  chart,  each  carbon  dioxide  reading  repre- 
sented about  one  hour's]  test.  There  was  perhaps  a 
quarter  of  an  hour  between  each  test.  He  thought  the 
temperature  differences  given  must  be  less  than  they 
really  were,  because  in  the  cases  shown  the  high  per- 
centage of  carbon  dioxide  tests  were  taken  first,  and  they 
had  found  that  the  temperature  went  up  as  the  carbon 
dioxide  dropped.  The  cost  of  coal-dust  firing  was  a 
question  which  it  was  impossible  to  answer  off-hand.  It 
entirely  depended  upon  the  price  of  fuel,  and  whether  the 
size  of  the  installation  allowed  of  the  adoption  of  a  grinding 
plant,  and  so  on.  The  claim  was  put  forward  that 
hand  firing  was  better  than  machine  firing.  It  was 
conceivable  that  under  certain  conditions  machine  firing 
did  not  save  labour,  but  if  the  boilers  were  of  any  size, 
burning,  say,  150  tons  of  fuel  per  week  per  boiler,  it 
would  be  difficult  to  get  a  man  to  stand  up  to  that  work. 

All  the  evaporation  tests  he  had  made  went  to  show 
that  machine  firing  was  more  economical  than  hand  firing, 
as  regards  fuel  at  all  events,  in  spite  of  other  difficulties 
which  might  be  introduced. 

The  Meldrum  or  any  other  steam-blown  grate  was 
economical  in  that  it  enabled  a  cheap  fuel  to  be  used, 
where  it  might  have  been  thought  impossible  to  use  it.  If 
a  cheap  fuel  was  already  in  use  the  possibilities  of  saving 
by  such  a  grate  were  reduced.  If  by  using  a  cheap  fuel 
some  shillings  a  ton  were  saved  the  loss  due  to  using 
steam  under  the  grate  might  be  neglected. 
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London    Section. 

Meeting  held  at  Burlington  House  on  Monday,  June  1, 
1908. 


DK.    J.    LEWKOWITSCH    IN    THE    CHAIK. 

SOME  MODERN  CHEMICAL  PLANT. 

BY   OSCAR    GUTTMANN,    M.rNST.O.E.,    F.I.C..    F.C.S. 

In  a  paper  read  by  me  before  the  Manchester  Section 
of  the  Society  in  1903  (this  J.  1903,  1331)  it  wa3  stated 
that  the  sulphuric  acid  factory  of  the  future  might  appear 
small  and  different  from  the  present  ones,  but  that  it 
ought  to  have  a  high  producing  capacity,  and  that  all 
expenses  and  amortisations  would  amount  to  a  small 
quota  on  the  cost  of  manufacture.  Then,  as  now,  the 
whole  struggle  between  the  contact  and  the  chamber 
systems  of  sulphuric  acid  manufacture  resolves  itself 
into  a  question  of  economy,  and,  therefore,  if  the  chamber 
process  is  to  hold  its  own  against  the  contact  process, 
the  producing  capacity  of  a  plant  of  a  given  size  must 
be  improved,  and  its  cost  be  much  lessened.  To  increase 
the  yield  of  sulphuric  acid  monohydrate  per  pound 
of  sulphur  burnt  is  hardly  possible,  since  this  is  already 
very  near  theory  and  the  cost  of  an  attempt  to  improve 
on  it  would  be  disproportionate.  Mechanical  burners, 
Meyer's  round  tangential  chambers,  fans  in  various 
places,  and  atomised  water  instead  of  steam,  have  now 
become  frequent,  and  several  works  in  this  country 
have  altered  their  plant  with  good  results.  In  the 
•ame  paper  it  was  stated  that  smaller  chambers  instead 


of  very  long  ones  had  become  the  rule,  and  now  the 
tendency  is  to  make  the  height  greater  than  the  length 
and  width.  A  plant  was  then  mentioned  with  chambers 
55  metres  wide  and  9  metres  high,  the  longest  chamber 
in  the  set  being  25  m.,  whilst  the  shortest  was  only  7  m. 
Meyer's  chambers  have  so  far  been  built  with  a  maximum 
diameter  of  34  ft.  and  of  about  the  same  height.  Now 
a  rectangular  chamber  has  been  rebuilt  which 
originally  was,  as  usual,  20  ft.  high,  producing  3-4  kilos, 
of  sulphuric  acid  per  cb.  m.  (equivalent  to  14  cb.  f.  of 
chamber  space  per  lb.  of  sulphur  burnt  in  24  hours). 
By  giving  the  new  chamber  a  height  of  40  ft.  the  production 
has  been  increased  to  43  kilos,  per  cb.  m.  (11  cb.  f.  per 
lb.  of  sulphur.)  This  tendency  to  make  the  chambers 
very  high  has  been  proved  to  be  a  sound  one,  because 
the  gases,  which  are  generally  led  in  horizontally  at  the  top, 
travel  slowly  downwards,  forming  eddy  currents,  thus 
greatly  increasing  the  length  of  their  path  and  allowing 
the  gas  particles  to  remain  in  contact  with  each  other  for 
a  greater  period  than  if  they  are  allowed  to  rush  horizon- 
tally like  a  solid  wedge  through  a  long  chamber.  At 
the  present  moment  a  chamber  is  being  built,  14-5  m. 
(about  48  ft.)  square,  and  24  m.  (30  ft.)  high,  thus  prac- 
tically a  tower,  having  a  capacity  of  5046  cubic  metres 
(about  178,000  cubic  feet).  It  stands  in  an  iron  building 
of  special  construction. 


Fig.  1. — Method  of  Suspending  Sides  of  Lead  Chamber. 

The  chamber  mentioned  before  as  having  a  height 
of  40  ft.  is  built  in  a  novel  way,  as  shown  in  the  draw- 
ing. Horizontal  wooden  beams  are  suspended  by 
means  of  iron  rods,  and  can  be  levelled  by  adjusting  the 
nuts  provided.  The  whole  40  ft.  length  of  3  mm.  (6  lb.) 
lead  is  suspended  in  two  places  only  in  the  following 
manner  :  An  iron  rod,  \  in.  diameter,  is  laid  horizontally 
against  the  lead,  and  held  in  place  by  means  of  straps. 
A  double  hook  made  of  \  in.  round  iron,  grips  the  iron  rod 
at  one  end,  whilst  the  other  end  is  hung  on  the  wooden 
beam,  hammered  flat,  and  nailed  down.  The  arrange- 
ment is  similar  to  that  frequently  used  on  the  Continent 
foT  the  roofs  of  chambers.  The  hooks  are  spaced  about 
20  inches  apart,  so  that  only  about  2  cwt.  of  lead  are 
supported  by  each  hook,  a  diameter  of  \  in.  being  thus 
ample.  There  are  great  advantages  in  |Suspending  the 
chamber  in  this  way.  The  timber  and  lead  construction 
are  simple  and  cheap.  The  lead  is  free  to  expand,  and 
the  hooks  being  elastic  there  is  no  unequal  strain,  as  is 
generally  the  case  with  straps.  The  side  of  the  chamber 
hangs  down  practically  like  a  curtain,  and  yields  even 
to  wind  pressure,  while  it  does  not  buckle.  Such  a 
chamber  must  be  housed,  as  it  would  scarcely  stand 
in  the  open,  especially  if  exposed  to  strong  winds. 

Volvic  lava  Glover  towers  (this  J.,  1903,  1331)  are  now 
made  to  stand  by  themselves,  but  sometimes  a  thin 
outer  shell  (of  3  mm.  lead)  is  added  to  prevent  the  escape 
of  fumes.  Iron  hoops  covered  with  lead  hold  the  lava 
segments  together,  and  sometimes  even  these  are  dispensed 
with.  No  wooden  structure  at  all  is  required,  since  even 
reservoirs  are  dispensed  with  when  automatic  feeding 
apparatus  are  used.  Fig.  2  shows  a  Glover  tower 
of  this  kind. 

The  great  care  usually  bestowed  upon  the  feeding 
arrangement  for  Gay  Lussac  towers  has  also  been  found 
unnecessary  when  an  efficient  filling  material  and  auto- 
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Fig.  2. — Volvic  Lava  Tower. 


matic  pumping  arrangement  are  installed,  and  the  greatest 
possible  quantity  of  Glover  acid  is  fed  into  them.  Thus, 
it  is  now  a  very  usual  and  useful  plan  to  provide  a  central 
Gay  Lussac  tower  to  catch  nitrous  gases  escaping  from 
as  many  as  eight  Gay  Lussacs,  and  these  latter  are  fed 
with  the  nitrous  vitriol  which  comes  out  of  the  central 
Gay  Lussac  tower,  and  is  pumped  up  to  a  distribution 
tank. 

In  an  English  works  about  12  tons  of  49  per  cent, 
pyrites  are  burnt  per  day  of  24  hours,  and  at  the  time 
of  the  test  the  plant  was  working  rather  intensely.  There 
is  a  ball  tower  6  feet  square  filled  to  the  depth  of  6  feet 
with  about  8000  hollow  balls  4  in.  in  diameter,  and  behind 
it  a  coke  tower  10  ft.  6  in.  square,  42  ft.  high,  and  9  ft. 
square  inside,  filled  to  a  depth  of  35  ft.  with  coke.  About 
12  tons  per  day  of  148°  Tw.  sulphuric  acid  are  run  down 
the  coke  tower,  and  this  acid  is  run  down  to  the  ball 
tower. 


Calculated 

Sulphuric 

as  sodium 

acid 

nitrate 

grains 

lb. 

per  cent. 

per  cb.  ft. 

Gas  entering  ball  tower 

._ 

0-65 

2-54 

Gas  leaving  ball  tower    

— 

0-35 

1-08 

Acid  run  into  ball  tower    .... 

— 

1-3 

— 

Arni  corning  from  ball  tower 

— 

2-8 

— 

Recovered  in  ball  tower  per  day 

403 

— 

— 

Recovered  in  coke  tower  per  day 

350 

— 

Those  who  are  familiar  with  the  manufacture  of  nitric 
acid  will  know  that  it  was  formerly  distilled  from  small 
pots  or  cylinders,  holding  about  4  cwt.  of  sodium  nitrate^ 
and  that  it  took  36  or  more  hours  to  work  up  such  a 
charge.  When  stills  containing  up  to  20  cwt.  charges  could 
be  worked  up  in  only  12  hours,  the  economic  progress 
was  by  no  means  small.  Until  lately,  the  largest  still 
was  of  2\  tons  capacity  ;  Fig.  3,  however,  shows  one  of 
several  in  use,  each  holding  5  tons,  and  a  similar  one  is 
at  work  with  a  capacity  of  10  tons  of  sodium  nitrate, 
or  50  times  the  amount  usual  20  years  ago.  At  the  same 
time  such  factories  are  nowadays  kept  scrupulously 
clean   and  free  from   escaping  gases. 

Formerly  wood  was  charred  in  heaps  in  the  forests,, 
there  being  at  the  time  no  use  for  the  by-products  obtain- 
able in  the  process,  and  this  method  is  still  used  in  certain 
forests  in  Germany  and  Austria.  Nowadays,  however,, 
wood  is  distilled  in  iron  retorts,  and  the  resulting  pyro- 
ligneous  acid  is  carefully  condensed  and  worked  up  for 
acetic  acid,  methyl  alcohol,  and  acetone.  Such  retorts 
usually  have  a  capacity  of  2  cubic  metres.  In  America  a 
system  of  charring  the  wood  in  a  number  of  trolleys 
placed  in  a  large  cylinder  has  been  adopted,  about  15  cubic 
metres  being  worked  up  at  a  time.  Mr.  Alexander 
Frankl,  general  manager  of  the  Clotilde  Chemical  Works 
in  Nagy  Bocsko,  in  Hungary,  has  furnished  the  drawing 
of  a  kiln,  which  works  on  the  principle  of  the  old 
heap,  and  yet  enables  the  by-products  to  be  recovered 
very  perfectly  can  be  reproduced.  Similar  kilns  were 
tried  previously  by  the  famous  Trebertrocknungsanstalt 
without  much  success.  The  kiln,  a,  is  made  in  brick- 
work lined  with  iron  plates.  The  bottom  is  provided 
with  inclined  cast  iron  plates  in  order  to  facilitate  dis- 
charge. The  roof  is  also  covered  with  iron  plates,  c. 
The  hot  gases  from  fires,  /,  under  the  kiln  traverse 
a  series  of  vertical  pipes,  e,  and  the  draught  and  there- 
fore the  temperature  is  regulated  by  means  of  conical 
dampers,  g.  The  wood  is  fed  in  through  openings, 
i ;  these  and  the  air  inlets,  h,  are  closed,  and  as  soon 
as  the  wood  has  become  incandescent,  the  fire  is  drawn, 
and  the  process  of  charring  continues  without  any  further 
external  application  of  heat  such  as  was  necessary  in  the 
old  heap  method.  If  the  wood  is  very  wet  or  a  strong 
liquor  is  desired,  the  openings,  i,  are  kept  open  at  first,, 
until  the  blue  vapours  of  pyroligneous  acid  issue,  when 
they  are  quickly  closed  and  the  process  continued  as 
before.  Finally  the  covers,  h,  are  opened,  and  the  char- 
coal raked  into  sheet  iron  boxes,  or  cold  air  is  drawn  in 
through  the  tubes  to  cool  the  charcoal.  Such  a  kiln 
works  up  all  the  waste  wood  of  a  large  factory,  giving 
a  constant  stream  of  liquor  about  li  in.  diameter,  whilst 
the  uncondensed  gases  serve  to  heat  all  the  retorts,  boilers, 
etc.,  in  the  place,  no  other  fuel  being  required.  Since 
then,  however,  kilns  holding  200  cubic  metres  (about 
7000  cb.  ft.)  of  cut  wood  have  been  erected,  which  give 
about  46,000  litres  of  liquor  (about  10,000  gallons)  and 
400,000  cubic  metres  (about  14,000,000  cb.  ft.)  of  uncon- 
densed gas  ready  for  use  as  a  fuel.  Surprisingly  large 
quantities  are  thus  worked  up  automatically. 

It  has  been  proposed  to  use  iron  containing  as  muob  as 
10  per  cent,  of  ferro-silicon  to  make  it  acid  proof.  Although 
such  iron  is  somewhat  brittle,  it  is  useful  for  the  small,  i 


Fig.  3.— Nitrio  Acid  Still. 
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Fig.  1.     Explosion  in  shed,  of  30  lbs.  semi-manufactured 

fo<r  signals.     Dyer  &  Robson's  factory,  East  Greenwich, 

29  August,  1873. 


'Fig.  2.     Roslin,  22  January,  1890,  Charcoal  and 
Saltpetre  Store. 


Fiw.  3.     Roslin,  22  January,  1890,  Charcoal  Store. 


Fig.  4.     Hall  &  Son,  Faversham,  21   February,  1879, 
Stove  House  No.  57. 


1  •"...  5.     Hall  &  Son,  Faversham, '21  February,    L879 
Corning  House  No.   62. 


Pig    6      Guncotton  Works,  Stowmnrkct,  11  August, 
1871. 
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Kg.   7.     Laboratory    Magazine.     Ardeer,    5    January, 
1895. 


Fig.  8.     Nobel   Works,    Ardeer,    27     February,  1897, 
B.   House. 


Fig.  9.     Nobel   Works,    Ardeer,    27    February,     1897, 
B}   House. 


Fig.   11.     Nobel  Works,  Ardeer,   9  January,    1902,   C5 
House. 


Fig.   13.     Waltham  Abbey,  7  May,  1894,  Cordite  Reeling 
House. 


Fig.   12.     Waltham  Abbey,  7  May,  1894,  Wash-water 
Settling  House, 
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Fig.  1. — Wood  Distillation  Kiln- 
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castings.  Lately  it  has  been  found  that  the  addition  of 
1  per  cent,  of  nickel  renders  cast  iron  proof  against 
alkalis,  and  it  will  be  interesting  to  watch  the  use  of  such 
iron  in  this  country. 

Earthenware  fans  for  drawing  off  nitrous  fumes  in 
explosive  works  and  metal  refineries  have  become  the  rule, 
but  they  were  only  rarely  placed  between  sulphuric  acid 
chambers,  in  which  the  temperature  is  generally  about 
80'  C.  A  year  or  two  ago  Dr.  Plath  surrounded  such  fans 
by  a  cast  iron  shell,  and  for  resistance  to  heat  tested  them 
by  running  at  full  speed  for  three  hours,  the  temperature 
being  gradually  raised  to  802  C.  and  kept  at  this  figure  for 
a  full  hour.  The  fans  behaved  splendidly.  The  method 
of  running  and  recording  these  tests  was  described  by 
Dr.  Plath  in  the  Zeits.  f.  angew.  Chemie. 

Manufacturers  of  chemical  apparatus  are  constantly 
pestered  with  inquiries  for  complete  plans  and  estimates 
without  a  thought  of  remuneration  for  the  work  entailed. 
But  competition  nowadays  is  so  keen  that  engineering 
firms  keep  a  special  staff  for  such  work,  in  the  hope 
of  thereby  securing  orders.  Some  of  them  go  so  far 
as  to  give  plans  for  whole  installations,  although  their 
share  in  them  may  be  one  or  two  accessory  machines 
only,  and  in  this  way  certain  engineering  firms  have 
acquried  the  reputation  of  specialists  for  certain 
plant.  Lately  a  reaction  has  set  in.  Engineering  firms 
in  Germany,  Hungary,  and  elsewhere  are  seriously 
debating  upon  an  agreement  to  make  special  charges  for 
such  estimates  and  plans.  This  will  enable  them  to 
obtain  expert  advice,  because  at  present  the  technical 
recommendations  of  certain  engineering  firms  (mostly 
foreign),  although  of  the  highest  standing,  are  often  useless 


and  sometimes  harmful.  A  flagrant  case  was  that  of  a 
factory  in  which  a  machine  failed  to  give  the  required 
yield  per  day.  The  makers,  a  well-known  firm,  there- 
upon recommended  the  purchase  of  two  further  machines, 
and  advised  their  use  in  a  certain  way  as  being  the  latest 
practice,  wth  the  result  that  it  still  took  over  two  days 
to  work  up  a  charge.  When  the  chief  engineer  of  another 
and  still  larger  firm  was  called  in,  he  calmly  suggested 
the  purchase  of  a  fourth  machine.  Careful  overhauling 
and  adjustment  under  expert  advice  produced  the  startling 
result  of  the  day's  requirements  being  obtained  by  one 
single  machine  in  two  hours.  The  mere  possession 
of  some  models  and  the  experience  gained  through  erectors 
of  plant  does  not  justify  engineering  firms  in  giving 
advice  and  making  plans  of  plant.  The  small  manu- 
facturer is  likely  to  suffer  from  advice  given  by  firms, 
whose  experience  does  not  extend  to  the  processes  for 
which  they  supply  their  machinery. 

Discussion. 

The  Chairman  asked  how  long  did  those  new  and 
intensively  worked  chambers  lived  as  compared  with  the 
old-fashioned  chambers  which  did  not  yield  so  much 
sulphuric  acid  per  cubic  foot  of  chamber  space. 

Mr.  Guttmann,  in  reply  to  the  Chairman,  said  the 
present  chamber  would  not  last  quite  as  long  as  the  old- 
fashioned  chamber.  It  was  not  meant  to  last  so  long, 
but  one  gained  so  much  otherwise  that  it  was  simply  a 
question  of  calculation.  A  chamber  of  this  kind,  although 
it  might  not  last  fifty  years,  as  some  of  the  old  chambers 
did,  would  last  for  twenty,  and  that  was  quite  enough  ; 
many  lasted  longer  than  that. 


EXPLOSIONS    AND   THE    BUILDINGS    OF 
EXPLOSIVES    WORKS. 

BY    OSCAR   GUTTMANN,    M.INST.C.E.,    F.I.C.,    P.C.S. 

In  the  history  of  the  construction  of  buildings  for  the 
manufacture  of  explosives  only  two  distinct  periods  are 
known.  The  first,  during  which  gunpowder  was  made  in 
dwelling  houses  or  outhouses,  that  time  when  the 
Town  Hall  of  Liibeck  was  destroyed  through  the  negli- 
gence of  those  "  qui  pulveres  pro  bombardis  parabant." 
The  other,  during  which  it  was  considered  advisable  to 
house  explosive  workshops  in  very  light  wooden  structures, 
so  that  no  heavy  blocks  of  masonry  could  fly  about  and 
endanger  houses  and  persons  in  the  vicinity. 

This  latter  principle  is  expressed  in  the  Explosives  Act 
of  1875,  which  was  due  to  the  efforts  of  the  late  Sir  Vivian 
Majendie,  and  it  was  thereupon  adopted  by  all  other 
countries.  It  is  interesting  to  note  how  the  various 
countries  sought  to  attain  the  same  object.  Thus,  in 
France  buildings  are  made  with  strong  walls,  generally 
brickwork,  on  three  sides,  whilst  the  fourth  consists 
merely  of  a  glass  front.  In  Great  Britain  and  Austria- 
Hungary  wooden  buildings,  originally  with  light  felt- 
covered  roofs,  and  later  on,  chiefly  in  the  case  of 
magazines,  with  corrugated  iron  sides  and  roofs,  were 
preferred.  In  Germany  the  buildings  are  still  of  light 
wooden  construction,  but  the  roof  is  sometimes  put  on  quite 
loosely,  being  held  by  two  or  four  wooden  pins  only,  so  that 
in  case  of  an  explosion  the  roof  is  simply  lifted  off  and  the 
sides  are  supposed  to  remain  intact,  which,  by  the  way, 
never  happened,  except  in  black-powder  houses  containing 
very  small  charges.  In  this  country,  mounds  need  only 
exist  on  those  sides  which  are  within  a  specified  distance 
from  a  building  not  so  protected,  and  then  they  need  only 
reach  up  to  the  eaves  of  the  building.  In  most  other 
countries  the  mounds  must  be  at  least  one  metre  higher 
than  the  highest  point  of  the  roof,  and  must  surround  the 
building  on  all  sides,  even  the  access  to  the  building  being 
formed  by  means  of  a  tunnel.  It  is  the  rule  to  maintain  a 
definite  distance  between  each  building,  in  order  to  mini- 
mise damage.  This  distance  is  regulated  by  the 
quantity  of  explosive  contained  in  the  building,  but  for 
practical  purposes  varies  very  little,  50  to  52  yards 
being  the  average  for  mounded  buildings  of  high 
explosive  works  (except  cartridge  huts). 

There  has  always  been  a  distinction  made  between  the 
effect  of  explosion  of  low  explosives,  like  black  powder, 
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which  do  not  spread  far,  and  those  of  high  explosives, 
which  produce  peculiar  effects  sometimes  over  con- 
siderable distances.  Apart  from  the  projection  of  heavy 
or  burning  pieces  or  a  perfect  hail  of  minute  metal  and 
wooden  particles,  buildings  sometimes  suffered  from 
concussion,  and  in  other  cases  by  an  effect  comparable  to 
suction,  owing  to  which,  for  instance,  windows  frequently 
fall  outwards.  Experiments  made  at  Beverloo  by  the 
Societe  anonyme  des  Poudres  et  Dynamites,  of  Arendonck, 
in  conjunction  with  the  Belgian  Government,  showed 
clearly  how  lightly  balanced  screens  placed  at  regular 
intervals  were  alternately  thrown  inwards  and  outward. 
Similarly  the  German  military  authorities  carried 
out  experiments  at  Cunimersdorf  under  the  super- 
vision of  Major  Midler  and  Dr.  Wolff,  when  it  was 
proved  that  the  explosion  produced  -a  wave  similar 
to  a  sound  wave,  and  forming  mountains  and  valleys  with 
alternate  crushing  and  sucking  effect.  This  theory  is 
in  full  agreement  with  practical  experience.  So  far, 
however,  the  effects  of  an  explosion,  which  are 
transmitted  through  the  air,  are  the  only  ones  considered 
by  legislation,  whilst  as  a  matter  of  fact,  other  and  just 
as  important  ones  take  place  and  require  attention. 

The  public  believe  that  gunpowder  acts  upwards  while  a 
high  explosive  like  dynamite  acts  downwards  only.  As 
a  matter  of  fact  both  act  equally  in  all  directions. 
The  difference  in  the  effects  produced  is  due  to  the  fact 
that  the  explosion  takes  an  appreciable  time  to  be  complete 
in  the  former  case,  while  in  the  latter  case  it  is  practic- 
ally instantaneous.  Consequently,  in  the  case  of  a 
slow  explosive,  the  air  has  time  to  be  displaced,  and 
its  resistance  is  therefore  negligible  compared  to  that  of 
the  soil,  so  that  the  latter  is  hardly  disturbed.  With  a 
high  explosive,  however,  the  action  is  so  sudden,  that  the 
air  acts  like  a  solid  resistance  permitting  the  soil  to  receive 
its  full  share  of  the  explosive  effect.  This  powerful  shock  on 
the  ground  is  transmitted  like  any  other  impulse  with  an 
intensity  depending  upon  the  nature  of  the  soil  and  decreas- 
ing as  the  square  of  the  distance.  High  explosive  works 
are  very  frequently  built  on  sandy  soil,  and  here  more  than 
anywhere,  a  phenomenon  takes  place  which  is  best 
compared  to  the  well-known  physical  lecture  experiment 
on  a  series  of  balls  suspended  from  strings  and  touching 
each  other  ;  when  the  ball  at  one  end  is  struck  all  the 
other  balls  remain  perfectly  steady  except  the  last  one, 
which  flies  away.  Similarly  the  shock  received  by  the 
soil  is  propagated  through  it,  and  shows  visible  effects 
on  buildings  and  movable  objects  on  the  surface  some 
distance  away.  Mining  men  will  be  reminded  of  the  fact, 
that  an  undercharged  bore  hole  may  not  break  the  rock,  nor 
even  throw  out  the  stemming,  yet  frequently  a  piece  of 
solid  rock  from  the  mouth  of  the  borehole  is  thrown  to  a 
very  great  distance. 

A  great  many  phenomena  observed  after  an  explosion 
have  been  put  down  to  suction  effect,  whilst  they  are 
more  easily  and  simply  explained  by  my  theory.  Some 
results  of  the  explosion  at  Domitz  last  year  have  been 
mentioned  in  the  "  Zeitschrift  fiir  das  gesamte  Schiess- 
tmdSprengstoffwesen,"  March  1st,  1908.  Thus  the  smooth 
puddle  between  the  wooden  sleepers  in  the  tunnels  rose 
Op  above1  the  levels  of  the  sleepers  in  consequence  of 
explosions  in  other  buildings.  Wooden  poles  embedded 
in  Band  mounds  t<>  prevenl  their  slipping  were  for  thesame 
reason  shot  over  a  yard  out. 

It  is  further  frequently  observed  that  an  explosion  in 
one  building  has  the  effect  of  liftinc  up  the  roof  of  another 
one,  opening  ou1  its  Bides  and  allowing  the  roof  to  fall 
back.  This  cannot  be  due  to  suction,  because  tables, 
machinery,  etc..  in  the  building  arc  lifted  up  and  displaced 
at  the  same  time.  The  accompanying  photographs 
illustrate  this  effect  very  clearly.*  More  particularly 
should   attention    be   drawn    to    photograph   No.    1    which 

shows  the  effect  of  an  explosion  of  SO  lb.  of  semi  manu- 
factured  fog  signals   inatde   a   building,   to   photograph 

No.  7,  where  a  small  quantity  exploded  in  a  laboratory 
magazine  and  lifted  the  surrounding  mounds  in  t  lie  manner 

•My  thankn  arc  due  to  the  Some  Office,  Col.  sir  Frederick 
Nathan,  Nobel'i  BxpUmiTOi  Co.,  Ltd  .  M  Ardeer,  Dynamite 
Nobel  of  AviKliana,  unit  other  tclendl  tor  placing  their  collections 
of  photonrai>hH  at  my  diipOfsL  Only  1«  out  of  4u  shown  are 
reproduced  hire. 


shown,  and  to  various  other  photographs,  where  similar 
effects  due  to  an  explosion  in  another  building  can  be 
seen. 

Another  and  very  dangerous  effect  of  an  explosion  is 
the  projection  of  heavy  or  burning  wreckage.  It  is  a 
well-known  fact  that  many  buildings  are  destroyed 
by  flying  pieces  of  machinery,  which  penetrate 
the  roof,  and  strike  some  explosive  substance.  The 
disastrous  explosion  at  Avigliana  was  due  to  a  distant 
magazine  being  struck  by  wreckage  from  another  building 
wherein  a  small  quantity  exploded.  It  is  also,  unfortu- 
nately, a  frequent  occurrence  that  burning  pieces  of 
timber,  roofing  felt,  and  even  cartridges  of  explosive 
are  thrown  about,  and  set  fire  to  other  buildings,  ultimately 
exploding  them.  Thus  in  an  explosion  at  Ardeer,  in  1884, 
ten  girls  lost  their  lives  and  four  were  injured  through 
the  cartridge  huts  having  been  set  on  fire. 

In  a  paper  read  at  the  Institution  of  Civil  Engineers, 
on  Nov.  27th,  1900,  I  referred  to  the  experiments  at 
Cummersdorf,  and  reported  that  a  number  of  German 
manufacturers  of  high  explosives,  under  the  direction 
of  Mr.  C.  E.  Bichel,  had  built  two  magazines  in  concrete, 
with  an  aggregate  of  fine  gravel,  and  that  on  exploding 
therein  one  and  a  half  tons  of  gelatine  dynamite,  nothing, 
was  projected  beyond  a  distance  of  50  metres.  Such 
magazines  have  since  been  made  obligatory  in  Germany. 
Such  concrete  made  conductive  in  some  way,  say  by 
admixture  of  iron  filings,  might  with  advantage  be  used 
for  buildings  of  explosive  works  generally.  This  idea, 
in  conjunction  with  the  above  views  upon  the  effects 
of  explosions,  forces  upon  us  the  conclusion  that  the 
construction  of  explosive  buildings  in  wood  or  other 
light  material  is  wrong  in  principle,  and  that  concrete 
similar  to  that  used  at  Cummersdorf,  but  with  the 
insertion  of  a  network  of  iron  or  expanded  metal,  should 
be  used ;  in  other  words,  ferro-concrete  made  with 
an  aggregate  of  fine  river  gravel.  Fig.  19  shows  a  build- 
ing of  this  kind.  In  order  to  make  it  cheap  and  efficient, 
the  roof  is  constructed,  after  the  manner  of  wooden 
protecting  screens  for  guncotton  presses,  with  a  flat  inner 
ceiling  of  ferro-concrete,  a  layer  of  sand,  and  a  thin  arch 
of  ferro-concrete  (in  this  country  arched  brick  magazines 
have  already  been  used).  A  falling  piece  of  wreckage  would 
penetrate  the  ferro-concrete  arch  but  would  be  stopped 
by  the  sand.  The  floor  is  also  made  of  ferro-concrete, 
and  the  whole  of  the  armouring  being  connected 
to  earth,  the  building  practically  forms  a  Faraday's 
cage,  and  is  absolutely  lightning  proof,  as  has  been 
demonstrated  by  practical  experiments  on  the  Karst  moun- 
tains by  General  Hess  in  1884.  Such  a  building  cannot  be 
set  on  fire,  nor  would  burning  wreckage  be  thrown  about  in 
case  of  explosion,  whilst  it  would  retain  all  small  debris. 
and  nothing,  not  even  the  iron  armouring,  will  be  projected 
from  the  building  itself  to  a  large  distance.  Should  there 
be  an  explosion  in  another  building,  the  special  mound 
mentioned  later  on  will  prevent  anything  being  shot 
in,  as  it  were,  and  only  such  pieces  have  to  be  con- 
sidered as  may  be  thrown  into  the  air  and  fall  down  on 
to  the  building,  say  such  weighing  i  cwt.  and  falling  from 
a  height  of  lm>  ft.  Needless  to  say,  such  a  building  cannol 
easily  open  out  or  throw  off  its  loof,  but  will 
form  a  solid  block  resisting  the  shock  transmitted 
through  the  soil.  Mr.  Bichel  informs  me  thai  in  an  explosion 
at  the  Carbonite  works  at  Schlebusch  in  1907,  he  has  also 
found  thai  his  ooncrete  magazines  acted  as  one  block, 
which  showed  no  cracks  or  other  damage,  although  situated 
only  80  metres  from  the  centre  of  the  explosion.  Such  a 
building  further  possesses  the  advantages  of  being 
warm  and  dry.  Shafting  can  be  readily  supported,  while 
the  walls  and  floor  can  be  kept  quite  clean  by  painting 
them  over  or  even  rendering  them  with  a  layer  of  cement. 
The  cost  is  not  \ci\  great,  in  fact  in  many  cases  a  saving 
will  be  effected  because,  on  account  of  the  low  roof,  the 
mounds  will  also  be  lower.  This  ferro-concrete  should 
further  be  permitted  in  the  construction  of  mounds  and 
entrance  passages.  Tunnels  should  be  avoided  wherever 
possible,  a>  they  frequently  collapse  or  catch  tire  when 
made  nf  wood.  The  illustration  also  shows  a  mound 
constructed  in  ferro-conorete  with  earth  tilling,  and  the 
economy  in  material  and  space  over  the  old  system  ol 
making  mounds  will  at  once  be  apparent.     By  using  ferro- 
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Fig.  19. — Ferro-Concrete  Explosives  Building  and  Mound. 


concrete  the  entrance  passages  can  be  so  arranged  that 
the  building  is  quite  invisible  from  outside. 

Ordinary  glass  windows  provided  with  wire  screens 
should  be  discarded,  as  has  been  done  already  in  Waltham 
Abbey.  The  frames  are  always  thrown  down  and  the 
glass  projected  about  as  if  there  were  no  wire  screen, 
injuring  the  workers  and  rendering  the  explosive  material 
in  the  buildings  highly  dangerous.  Wire-glass,  invented 
years  ago  by  Friedrich  Siemens  of  Dresden,  is  an  excellent 
substitute,  since  it  only  cracks  like  Wedgwood,  but 
does  not  break.  It  is  unnecessary  to  preserve  large 
distances  between  such  buildings.  An  explosion  by 
sympathy  is  out  of  the  question  in  the  case  of  the  com- 
paratively small  quantities  contained  in  manufacturing 
buildings,  and  damage  by  falling  wreckage  setting  fire  to  a 
building  would  also  be  practically  impossible.  It 
might,  therefore,  be  at  least  considered  advisable  to 
allow  two  buildings  to  adjoin  with  a  mound  intervening, 
because  in  this  case,  as  is  shown  by  well-known  casualties, 
the  danger  is  much  smaller  than  when  a  building 
is  some  distance  away.  This  would  frequently  simplify 
manufacturing  operations,  and  avoid  the  conveyance  of 
explosive  materials  over  great  distances. 

Discussion. 

Sir  Feed.  Nathan  said  these  proposals  were  somewhat 
novel,  and  he  hesitated  to  express  any  opinion  as  to 
the  desirability  of  making  buildings  for  explosives  manu- 
facture on  the  principles  advocated.  He  thought  there 
was  something  in  the  transmission  through  earth  theory, 
but  was  rather  inclined  to  think  that  the  author  went 
a  little  too  far  in  that  direction,  and  in  discarding  the 
suction  theory  altogether.  Possibly  the  explanation 
of  the  phenomena  observed  in  many  cases,  lay  between 
the  two  theories. 

Dr.  Divers  said  that  his  experience  of  earthquakes 
made  him  concur  with  the  views  put  forward  by  Mr. 
Guttmann  and  with  his  interpretation  of  the  photographs 
which  he  had  shown  them.  The  passage  of  an  earth- 
quake was  largely  lateral  but  it  had  generally  the  effect 
of  an  upward  blow  upon  bodies  on  the  ground.  He  had 
been  present  when  the  table-cases  in  a  museum  jumped 
on  the  floor,  with  the  combined  result  of  giving  a  loud 
single  report,  when  an  earthquake  struck  the  building. 
The  shock  of  a  severe  earthquake  on  a  town  of  Japanese 


built  houses  caused  the  walls  of  the  houses  to  fall  out- 
wards and  the  roofs  to  drop  vertically  to  the  ground  but 
little  damaged,  as  the  result  of  the  upward  blow.  Viewed 
from  above  at  some  distance  away,  such  a  ruined  town 
looked  just  as  though  it  had  sunk  into  the  ground  to  the 
level  of  the  eaves  of  the  house-roofs.  Strongly  built 
masonry  houses  stood  earthquake  shocks  wonderfully 
well,  moving  with  the  ground  as  a  whole,  although  the 
things  within  were  being  shaken  about  with  much  noise. 

Mr.  A.  Marshall  said  Mr.  Guttmann  was  quite  right 
in  contradicting  the  prevalent  idea  that  a  high  explosive 
acted  downwards  and  a  low  explosive  upwards,  but 
he  did  not  quite  agree  with  the  way  in  which  he  made  the 
explanation.  Mr.  Guttmann  ascribed  the  apparent 
downward  effect  of  explosives  to  the  resistance  of  the 
air,  but  he  thought  it  more  correct  to  ascribe  it  to  the 
fact  that  a  high  explosive  acted  like  a  violent  blow  in 
all  directions,  whereas  a  low  explosive,  such  as  gunpowder, 
acted  more  as  a  push  in  all  directions.  Naturally,  a 
slow  push  on  to  a  solid  resisting  substance  like  the  earth 
produced  little  effect,  whilst  a  violent  blow,  like  that 
produced  by  dynamite  or  nitroglycerin,  created  a  great 
concussion.  He  thought  the  air  had  practically  no 
part  in  it,  and  if  it  took  place  in  a  vacuum  the  same 
effect  would  be  produced.  It  was  very  difficult  to  say 
whether  the  effects  of  explosions  were  mostly  due  to  a 
shock  travelling  through  the  air  or  through  the  earth  ; 
no  doubt  it  was  partially  due  to  each.  With  regard 
to  the  construction  of  buildings,  which  perhaps  was 
the  most  practical  point,  the  present  system  was  to  a 
large  extent  founded  on  experience  with  black  powder, 
which  when  confined  produced  more  violent  effects  than 
when  it  was  allowed  to  expand  freely,  and  it  was  probably 
time  that  this  matter  was  reconsidered. 

Captain  M.  B.  Lloyd  said  with  regard  to  the  style  of 
buildings  recommended  by  Mr.  Guttmann  there  was  an 
apparent  advantage  in  that  form  from  the  lowness  of 
the  roof,  which  required,  therefore,  a  lower  mound ; 
but  to  his  thinking  the  actual  height  of  the  roof  itself 
was  not  so  much  the  matter  to  be  considered  as  the 
height  of  the  explosives  inside  the  building.  British 
practice  required  that  the  mound  should  be  as  high 
as  the  eaves,  and  practically  one  could  not  stack  explosives 
in  a  magazine  higher  than  the  eaves,  so  that  Mr.  Gutt- 
mann, in  claiming  an  advantage  that  the  building  was 
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lower  and  therefore  the  mound  was  lower,  was  merely 
saying  that  according  to  German  regulations  the  mound 
might  be  made  lower.  With  regard  to  the  method  of 
construction,  while  it  might  be  true  that  these  buildings 
would  fly  into  a  large  number  of  small  pieces  when  sub- 
jected to  a  shock  from  a  high  explosive,  he  was  not  at 
all  convinced  that  a  more  moderate  explosive  such  as 
ordinary  or  smokeless  powder  would  have  the  effect  of 
disintegrating  the  building  into  such  tiny  fragments, 
and  possibly  with  a  gunpowder  explosion  the  roof  might 
hurtle  through  the  air  as  a  whole,  when  it  would  form 
a  serious  projectile.  Mr.  Guttmann  recommended 
putting  the  buildings  at  shorter  distances  ;  he  thought 
that  the  experience  of  the  last  30  years  had  shown  that 
our  English  table  of  distances  was  a  sound  one.  The 
number  of  communicated  explosions  had  been  very  few  in 
their  experience,  and  one  had  only  to  turn  to  the  contrary 
and  disastrous  effect  experienced  at  Domitz  last  year, 
when  almost  an  entire  factory  was  demolished  by  a 
single  explosion,  to  make  one  hesitate  before  diminishing 
our  British  distances. 

Mr.  W.  F.  Reid  did  not  agree  with  the  author  that 
the  photographs  proved  that  the  force  was  specially 
communicated  to  the  roofs  of  buildings  through  the 
ground.  Undoubtedly  there  was  in  certain  cases  an 
action  on  the  ground,  and  the  wooden  poles  shown  in 
one  of  the  photographs  that  were  driven  out  of  the  ground 
undoubtedly  showed  that  the  ground  had  been  moved, 
but  he  thought  the  explanation  was  very  much  simpler. 
He  had  seen  in  cases  of  tornadoes,  with  no  vibration 
whatever  of  the  ground,  exactly  similar  results  which, 
in  that  case,  must  have  been  caused  by  the  air.  In 
every  building  there  was  a  number  of  side  openings, 
and  through  these  openings  the  air  came  under  great 
pressure,  whereas  in  the  roof  there  was  practically  no 
opening.  On  the  other  hand,  the  roof  slanted  on  one 
side,  or  both,  and  the  pressure  was  therefore  less  on  one 
side  than  the  other.  Thus,  when  pressure  came  in  from 
the  sides,  the  roof  was  raised  and  fell  down  again.  The 
transmission  of  the  force  of  an  explosion  through  the 
ground  was  always  in  the  shape  of  a  cone.  In  making 
explosions  in  wells,  especially  in  rather  compact  forma- 
tions, it  was  possible  to  stand  at  the  top  of  the  well  where 
an  explosion  took  place  at  a  considerable  depth  and 
feel  nothing  at  all,  and  also  hardly  hear  the  sound  ;  but 
at  a  certain  distance  from  the  vertical  line,  depending 
on  the  depth  and  the  compactness  of  the  strata,  a  very 
severe  shock  might  be  given  ;  and  he  had  known  walls 
fractured  in  that  way  at  a  considerable  distance  from 
the  explosion.  An  explosion  would  produce  a  cone  which 
would  affect  the  top  of  the  mound,  and  the  position  of 
the  explosives  rather  than  that  of  the  building  should 
be  considered.  Buildings  of  concrete  had  been  in  use  a 
great  number  of  years.  In  the  seventies  Mr.  Nursey 
put  up  concrete  magazines,  without  iron,  which  un- 
doubtedly added  to  the  strength,  but  he  had  a  con- 
siderably greater  weight  on  the  top,  and  that,  perhaps, 
was  even  better  than  relying  on  the  rather  dubious 
tensile  strength  of  embedded  steel.  It  was  not  found 
that  those  magazines  were  either  dry  or  convenient 
to  work  in.  In  case  an  explosion  happened,  the  weakest 
point  was  round  the  walls,  and  the  tendency  was  to 
powder  the  walls  and  raise  the  roof  in  a  mass.  He  had 
known  in  the  case  of  a  building  of  light  construction, 
fragments  projected  a  mile  and  a  half  through  an  explosion 
of  less  than  half  a  ton  of  nitroglycerin.  Such  a  magazine 
might  contain  from  100  up  to  500  tons  of  propelling 
explosives,  and  when  they  considered  that  a  very  small 
fraction  of  one  ton  of  such  an  explosive  would  send  a 
projectile  15  or  20 miles,  bethought  there  was  a  reasonable 
doubt  about  putting  heavy  Bubstancea  in  the  direct 
line  of  the  force  of  the  explosion.  In  the  Oase  of  small 
quantities,  no  doubt  they  could  have  a  magazine  or  a 
building  which  would  dominate  t  he  force  of  I  lie  explosion, 

luii.  lor-  considerable  quantities  he  was  quite  certain 
that  a  building  of  that  construction  could  never  control 

the  force,  and  unless  they  were  made  as  high  as  the 
mounds  themselves  and  very  thick,  the  upper  portion 
must  he  driven  a  considerable  distance,  lie  nut  iced 
among  the  photoin-aphs  of  the  Stowmarket  explosion 
that  the  factory  chimney  was  not  upset    at   all    by  the 


extremely  violent  explosion,  although  it  was  in  the 
middle  of  the  factory.  This  did  not  indicate  any  great 
disturbance  of  the  ground. 

Dr.  R.  Robertson*  said  that  whatever  might  be  the 
ultimate  conclusion  regarding  the  relative  importance  of 
earth-  and  air-wave  in  explosions,  one  instance  at  least  had 
come  to  his  notice  in  which  the  destructive  effect  was  due 
to  the  latter  only.  It  was  in  the  case  of  a  large  gas-holder 
situated  about  half  a  mile  from  the  scene  of  an  explosion  of 
considerable  violence.  The  gas-holder  was  a  telescopic 
one,  in  three  sections  and  fully  extended.  The  effect  was 
produced  only  on  the  top  section,  which  was  badly  detruded, 
the  internal  stays  being  much  twisted,  and  it  was  con- 
sidered by  those  who  saw  the  gas-holder  that,  had  it  been 
two-thirds  full  no  destructive  effect  would  have  been 
produced.  In  this  case  at  least  the  effects  produced  could 
be  attributed  only  to  the  air-wave. 

Mr.  Guttmann  thanked  Prof.  Divers  for  his  lucid 
and  very  remarkable  comparisons  between  earthquakes 
and  the  effects  of  explosions.  He  fully  agreed  with  Prof. 
Divers,  and  all  the  more  gladly  because  no  better  observer 
for  the  purposes  of  this  paper  and  none  with  longer 
experience  could  be  found.  In  reply  to  the  objections 
taken  to  constructing  buildings  of  ferro-concrete,  he  said 
it  might  not  be  any  proof  to  those  who  objected,  but  that 
sort  of  construction,  so  far  as  concrete  alone  was  concerned, 
was  now  the  only  one  permitted  in  Germany  for  magazines, 
some  of  which  were  actually  licensed  up  to  30  tons. 
The  objection  to  this  concrete  had  been  that  the  roof 
might  be  thrown  bodily  into  the  air,  but  he  was  afraid 
he  had  not  made  himself  quite  clear.  It  was  a  special 
kind  of  concrete,  made  with  fine  river  gravel,  which  on 
explosion  had  been  proved  to  fall  into  dust,  nothing  being 
projected  to  a  greater  distance  than  50  yards,  so  that  with 
an  explosion  of  smokeless  powder — which  was  very 
violent  and  not  to  be  taken  so  lightly  as  that  of  black 
powder — the  effect  would  simply  be  to  pulverise  the  whole 
construction.  But  he  was  not  so  much  concerned  with  the 
effect  in  the  building.  He  had  seen  the  effects  of  many 
explosions,  and  investigated  one  in  which  over  a  hundi-ed 
buildings  were  down  on  the  ground.  The  effect  of  an 
explosion  on  the  usual  type  of  building  was  to  destroy  it 
and  break  it  up  into  minute  fragments.  It  was  not  that 
heavy  pieces  of  the  roof,  or  the  whole  roof  would  fall 
about,  but  that  heavy  pieces  of  machinery  or  burning 
pieces  of  roofing  felt  and  timber  were  projected  into 
the  air  and  fell  down  on  to  another  building.  With  a 
regulation  light  felt  roof,  or  something  of  that  description, 
one  of  these  pieces  would  knock  a  hole  through  the  latter, 
fall  on  the  explosive  inside,  and  set  it  off,  a  thing 
that  happened  with  surprising  rapidity.  What  was  neces- 
sary was  first  to  protect  the  buildings  and  to  prevent 
flying  pieces  of  machinery  or  burning  pieces  falling  into 
them.  Since  his  ideas  on  this  subject  had  leaked  out,  one 
or  two  people  had  written  articles  on  the  same  subject, 
and  he  received  a  paper  that  morning  in  which  the  suction 
effect  was  nevertheless  described  as  paramount.  He 
might  point  out  that  the  slides  shown  were  carefully 
selected  ones  of  buildings  where  the  effect,  according  to 
his  view,  was  one  in  which  suction  had  no  play.  He  could 
have  selected  photographs  which  undoubtedly  showed 
the  effect  of  explosive  waves,  but  he  selected  these  to 
elucidate  his  theory. 

In  reply  to  Captain  Lloyd,  if  they  stacked  explosives 
5  ft.  high  only  he  should  not  make  the  magazine  higher 
than  7  ft.,  but  if  they  stacked  it  10  ft.  high  they  must 
build  higher  and  make  the  mound  higher,  The  mound 
was  not  SO  much  a  protection  from  pieces  flying  over  the 
building    as    against     pieces    flying    into    the    building,    and 

if  the  mound  were  erected  according  to  the  Continental 
practice,  nothing  could  he  shot  into  the  building,  because 
the  mound  slopped  it,    All  they  had  then  to  consider  was 

the  pices  thai  Hew  up  into  the  ail'  and  fell  down  on 
to  it.  If  they  took  two  buildings  and  put  them  side  by 
side,  separate! I  hy  a  mound.  I  he  pieces  of  machinery  did  not 
absolutely  lly  vertically  up  and  fall  down  on  to  the  next 
building.  They  flew  in  a  very  large  parabola,  and  that 
was  win  In-  suggested  building  in  this  way.  He  might 
remind  them  that  at  the  explosion  at  Waltham  Abbey 
in  1894,  a  small  hut  on  the  mI  her  side  of  a  mound  had  not 
even  a    window    Smashed,   and  such  eases  could   be   inulti- 
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plied.  Contrary  to  Capt.  Lloyd's  view,  explosions  by 
sympathy  in  factories  are  quite  unknown,  and  the  effects 
at  Domitz  were  not  due  to  one  single  explosion,  but  to 
quite  a  Dumber  of  them  succeeding  each  other  during  a 
whole  morning  Mr.  Reid  referred  to  the  fact  that  the 
chimney  at  Stowmarket  suffered  no  damage.  He  had 
unfortunately  seen  a  number  of  chimneys  which  stood  in 
the  midst  of  explosions,  and  it  was  a  peculiar  fact  that  the 
column  of  air  inside  the  chimney  protected  it  from  colla  pse, 
and,  of  course,  this  possessed  great  strength  because 
of  its  peculiar  construction.  In  many  cases  chimneys  wen 
badly  cracked,  although  they  stood  erect,  which  was  quite 
consistent  with  the  fact  that  they  were  shaken  from  below. 
With  regard  to  the  Home  Office  table  of  distances,  he 
might  remind  them  that,  as  Mr.  Marshall  said,  the  dis- 
tances were  based  on  the  experience  gained  with  black 
powder,  and  were  empirically  doubled  for  dynamite. 
They  happened  to  be  right  for  the  construction  of  buildings 
then  required,  but  that  would  not  hold  good  at  the  present 
day.  Manufacturers  desried  to  be  protected  as  far  as 
possible  against  any  structural  damage  and  against 
injury  to  their  employees,  and  experience  in  countries 
which  had  adopted  larger  and  stronger  buildings  had 
proved  his  view  to  be  correct. 

VOLUMETRIC    ESTIMATION    OF    IRON    AND 
CHROMIUM  BY  MEANS  OF  TITANOUS  CHLORIDE.* 

BY    S.    B.    JATAR. 

I. — Volumetric    Process    for    the    Estimation     of 
Chromium  by  Titanous  Chloride. 

Attempts  have  been  made  to  titrate  chromium  with 
titanous  chloride,  but  have  been  given  up,  probably  for 
want  of  a  suitable  indicator. 

Various  processes  for  the  estimation  of  chromium  are 
on  record.  There  are  the  gravimetric  process ;  the 
colorimetric  process  of  A.  Moulin  (Bull.  Soc.  Chim.,  31, 
295).  in  which  acetate  of  diphenylcarbazide  is  used  ;  the 
volumetric  methods,  among  which  may  be  mentioned  one 
which  depends  on  the  distillation  of  chromium  as  chromyl 
chloride  ;  the  iodometric  process  ;  and  lastly,  one  which 
depends  on  the  quantitative  oxidation  of  ferrous  ammo- 
nium sulphate  by  potassium  bichromate,  the  excess  of  the 
ferrous  salts  being  subsequently  titrated  by  either  standard 
potassium  bichromate  or  potassium  permanganate.  The 
last-named  seems  to  be  the  one  generally  used  ;  the  others 
are  either  inaccurate  or  too  lengthy  to  be  popular.  Besides, 
with  the  exception  of  the  gravimetric  one,  all  are  indirect 
estimations  of  chromium,  whereas  the  one  to  be  described 
is  a  direct  one.  The  reagent  used  is  titanous  chloride. 
For  methods  of  storing  and  standardising  it  see  the  original 
papers  of  E.  Knecht  (J.  Soc.  Dyers  and  Col.,  19, 169  ;  this 
Journal,  1907,  1165,  and  1908,  434). 

The  Indicator. — The  indicator  consists  of  a  dilute 
solution  of  pure  ferrous  sulphate  (or  any  pure  ferrous  salt), 
to  which  are  added  a  few  drops  of  potassium  thiocyanate; 
boiled  water  (free  from  oxygen)  should  be  used  for  the 
solution.  The  indicator  must  be  freshly  prepared,  and 
can  be  preserved  for  some  time  in  a  test  tube  with  a  "  cork 
and  tube  "  arrangement.  Instead  of  using  pure  ferrous 
ammonium  sulphate,  it  is  better  to  place  a  few  crystals 
of  ferrous  sulphate  in  a  test  tube,  wash  them  five  or  six 
times  with  water,  and  then  dissolve  them  ;  this  should 
not  give  a  red  tinge  with  the  potassium  thiocyanate  ;  a 
drop  of  this  indicator  on  a  "  spot  plate  "  brought  in  contact 
with  a  drop  of  very  dilute  solution  of  potassium  bichro- 
mate gives  rise  to  the  formation  of  ferric  thiocyanate,  and 
the  solution  is  coloured  intensely  red.  It  is  a  very  delicate 
tor  potassium  bichromate,  and  therefore  for  chromium. 
Moreover,  it  is  a  direct  test  for  the  available  oxygen,  as  the 
reaction  in  this  case  is  due  to  the  three  atoms  of  oxygen 
obtained  from  the  bichromate  ;  hence  it  becomes  still 
more  delicate  in  terms  of  oxygen,  and  can  therefore  be  used 
as  a  test  for  a  suitable  oxidising  compound  or  for  available 
oxygen  from  other  sources.  Traces  of  hydrogen  peroxide 
can  be  detected  by  this  indicator.  While  using  the 
indicator  in  this  method,  the  presence  of  nitric  acid 
must   be  avoided. 

•  Taken  as  read. 


One  can  obtain  an  idea  of  the  delicacy  of  the  indicator 
from  the  following  table  : — 


In  terms 

of  potass.  In  terms 

bichro-  of  chro- 

ruate.  mium. 


In  terms 

of 
available 
oxygen. 


1   in       1.000,000      2,826,000  '  6,134,000 


500,000 

100,000 

10,000 


1.413,000 

280,000 

28,000 


3,067,000 

613,000 

61,000 


Very     faint     reddish 

tinge. 
Quite  distinct  red. 
Red. 
Deeper  red. 


Methods  of  titration. — This  can  be  done  in  three  ways  : — 
(a)  By  the  use  of  the  above  indicator  : — 0-2  grm.  of 
pure  potassium  bichromate  were  weighed  out  in  a  conical 
flask,  dissolved  in  distilled  water,  acidified  with  about 
.">  c.c.  of  dilute  sulphuric  acid  and  titrated  cold  with  the 
standard  titanous  chloride.  As  the  bichromate  is  reduced, 
the  original  orange  red  solution  changes  to  yellow,  then 
green,  and  lastly  violet.  Just  after  the  green  colour  has 
disappeared,  a  drop  of  the  solution,  taken  by  means  of  a 
glass  rod,  is  tested  with  the  indicator  drop  on  a  spot  plate. 
The  red  tinge  is  given  so  long  as  any  bichromate  remains 
in  the  solution  ;  when  all  the  bichromate  is  reduced  there 
is  no  coloiir  at  all,  and  this  marks  the  end  of  the  titration. 
On  account  of  the  colour  changes  in  the  bichromate 
solution  the  titanous  chloride  can  be  added  to  within  the 
last  c.c,  the  indicator  being  used  finally,  only  three  or 
four  drops  of  the  solution  are  thus  necessary.  If  excess 
of  the  reagent  is  added  a  drop  of  the  solution  will  discharge 
the  red  colour  of  some  of  the  first  tested  drops  of  the 
indicator.  In  fact,  a  red  ferric  thiocyanate  solution  can 
be  used  as  an  indicator,  but  that  will  show  excess  of 
titanous  chloride.     The  reaction  is  as  follows  : — 

6TiCl3+K2Cr207+14HCl=Cr2Cl6+6TiCl4+2KCl+7H20. 
The  value  of  the  titanous  chloride  in  terms  of  iron  being 
known,  it  can  be  easily  converted  into  the  terms  of  di- 
chromate  or  chromium  as  required.  The  factors  for  con- 
version of  iron  into  bichromate  and  chromium  being 
0-87805  and  031067  respectively. 

In  one  experiment,  0-2  grm.  of  bichromate  required  (a) 
85-2  c.c,  (6)  85-3  c.c.  of  titanous  chloride  solution,  1  c.c.  of 
which  =  0-0023462  grm.  of  bichromate,  0-0023462x85-25 
X  500=  100-0068. 

I  have  tried  the  method  several  times  with  very  satis- 
factory results.  It  can  be  used  for  standardisation  of 
bichromate  with  titanous  chloride,  or  vice  versa  ;  exactly 
10  or  20  c.c.  of  the  bichromate  being  titrated  as  above. 
I  have  also  used  the  method  for  testing  the  purity  of 
chrome  alum,  and  for  the  valuation  of  commercial 
chromium  sulphate. 

0-25  grm.  of  chrome  alum  was  dissolved  in  a  conical 
flask,  the  solution  acidified  with  dilute  sulphuric  acid,  and 
heated  to  boiling  ;  ammonium  persulphate  was  added 
gradually,  boiling  being  continued  till  the  salt  was  oxidised 
to  bichromate,  as  indicated  by  the  colour  change,  boiled 
well  to  remove  the  excess  of  oxygen,  cooled,  and  titrated 
as  above.  025  grm.  of  chrome  alum  required  29-35  c.c  of 
titanous  chloride  solution  (1  c.c.  =  0-00088783  grm. 
chromium)  =  0-0260578  grm.  of  chromium,  or  10-42  per 
cent.  Theory  requires  10-42  per  cent,  of  chromium. 
The  same  method  is  adopted  for  chromium  sulphate,  but 
as  the  commercial  sample  contains  iron  as  well,  it  will  be 
treated  with  the  next  process. 

The  ammonium  persulphate  breaks  up  according 
to  the  following  equation : — (NH,)2S.>0s+H20  = 
2NH4HS04+0.  v       4«  .    st    2 

(6)  In  this  method  an  excess  of  pure  ferrous  ammonium 
sulphate  is  added  to  the  acidified  solution  of  a  weighed 
quantity  of  bichromate  which  oxidises  the  ferrous  salt 
quantitatively,  the  solution  changing  to  green.  A  few 
drops  of  thiocyanate  solution  are  added  and  the  solution 
is  titrated  with  the  titanous  chloride,  as  in  the  case  of  a 
pure  feme  salt.  Towards  the  finish  the  solution  assumes 
a  darkish  appearance  owing  to  the  mixture  of  the  faint 
red  with  the  green  of  the  chromic  salt  ;  addition  of  a  few 
drops  of  thiocyanate  solution  at  this  stage  clears  any 
doubts.  After  the  end  reaction  the  solution  becomes  quite 
clear  and  violet  in  colour. 
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(c)  In  the  third  method,  instead  of  adding  an  excess 
of  ferrous  salt,  only  a  small  quantity  is  added,  so  that  we 
have  in  solution  potassium  bichromate  and  a  ferric  salt 
which  represents  quantitatively  the  reduced  portion  of 
the  dichromate.  Now,  without  adding  any  thiocyanate, 
it  is  titrated  with  titanous  chloride  till  it  assumes  a  clear 
violet  colour  (it  goes  through  the  same  colour  changes  as 
stated  in  (a),  showing  that  all  the  dichromate  is  reduced  ; 
a  few  more  drops  of  titanous  chloride  are  added  to  make 
sure,  only  the  ferric  salt  is  left  in  solution.  To  this  a 
few  drops  of  thiocyanate  solution  are  added,  and  the 
solution  titrated  till  the  colour  disappears. 

The  solution  assumes  a  clear  violet  colour.  The 
thiocyanate  must  not  be  added  at  the  beginning,  as  it 
reduces  the  bichromate.  The  volume  of  titanous 
chloride  used  represents  the  total  bichromate  in  both 
the   above    cases. 

I  prefer  the  first  method  and  have  used  it  in  the  above 
estimations. 

II. — Volumetric  estimation  of  iron  and  chromium 

IN    A    MIXTURE. 

At  present,  chromium  and  iron  are  separated  by  pre- 
cipitation,  and  then  titrated  separately,  or  the  chromium 
estimated  in  a  mixture  by  one  of  the  above  methods,  and 
the  iron  estimated  after  separation.  B.  Glasmann  (Zeits. 
anal.  Chem.,  34,  506)  has  devised  a  method  for  this  pur- 
pose, but  it  is  lengthy. 

The  principles  involved  in  the  present  method  are 
these  : — 

(1)  Hydrogen  peroxide  oxidises  chromic  salts  in  alkaline 
solutions  to  chromates,  these  becoming  bichromates  on 
acidifying  the  solutions. 

(2)  Hydrogen  peroxide  in  acid  solutions  reduces  bichro- 
mates to  the  chromic  state,  ferric  salts  being  unchanged. 

(3)  When  titrating  a  mixture  of  bichromate  and  a 
ferric  salt,  for  all  practical  purposes  the  dichromate  is 
reduced  first,  the  colour  change  marking  the  reduction, 
the  ferric  salt  being  left  in  solution. 

The  first  one  is  involved  in  bringing  the  iron  and 
chromium  in  an  ore  into  solution  ;  on  the  second  and  the 
third  depends  the  following  process. 

The  ore  was  finely  ground  and  passed  through  muslin  ; 
0-5  grm.  was  fused  with  caustic  soda  or  a  mixture  of 
caustic  soda  and  sodium  peroxide,  with  subsequent  addi- 
tions of  peroxide,  in  a  silver  dish  over  a  full  Bunsen  flame  ; 
after  cooling  the  fused  mass  was  extracted  with  water, 
the  solution  was  boiled  thoroughly  to  remove  all  traces  of 


the  hydrogen  peroxide,  carefully  acidified  with  dilute 
sulphuric  acid,  and  again  boiled. 

A  mixture  of  a  ferric  salt  and  bichromate  is  thus  obtained ; 
a  little  sediment  at  the  bottom  consists  of  finely  divided 
silver.  I  prefer  to  use  a  silver  dish.  To  remove  the 
last  traces  of  the  "  melt  "  from  the  dish  it  is  necessary 
to  add  three  of  four  drops  of  dilute  sulphuric  acid,  this 
being  afterwards  added  to  the  main  portion. 

The  solutien  thus  obtained  was  made  up  to  500  c.c.  and 
aliquot  portions  taken  for  titrations. 

The  method  was  tried  several  times  on  mixtures  of  pure 
ferric  chloride  and  potassium  bichromate.  It  was  also 
used  for  analysis  of  ferro-chrome  and  chrome  iron  ores. 

The  Metlwd. — 50  c.c.  of  a  solution  of  bichromate  and 
a  ferric  salt  are  measured  into  a  conical  flask.  The  con- 
ditions are  the  same  as  they  were  in  the  (c)  of  the  last 
process,  and  therefore  the  titration  is  done  in  exactly  the 
same  way.  The  total  volume  used  indicates  the  titanous 
chloride  required  for  bichromate  and  the  ferric  sulphate 
together.  A  second  50  c.c.  of  the  solution  are  measured 
in  another  conical  flask,  and  hydrogen  peroxide  is  added  ; 
the  solution  goes  purple  owing  to  the  formation  of  per- 
chromate  ;  _  in  a  few  seconds  this  colour  disappears,  the 
solution  turning  green,  showing  that  the  bichromate  is 
reduced  to  a  chromic  salt ;  a  little  more  hydrogen  peroxide 
may  be  added  to  ensure  complete  reduction.  The  solution 
is  boiled  for  ten  or  fifteen  minutes  to  expel  the  excess  of 
hydrogen  peroxide,  the  solution  assuming  a  violet  colour, 
and  is  cooled.  The  conditions  are  the  same  as  in  (b),  and 
therefore  titrated  accordingly.  The  volume  of  titano.us 
chloride  solution  used  represents  the  amount  of  iron  only. 
This  is  deducted  from  the  first  one  (which  represents  the 
bichromate  and  iron  combined)  and  thus  amount  of 
bichromate  is  found. 

When  the  quantity  of  iron  is  known  to  be  very  small, 
a  larger  portion  of  the  solution  (100  c.c.  or  more)  is  taken 
for  the  second  titration,  and  the  results  adjusted. 

For  valuation  of  commercial  chromium  sulphate  the 
method  used  for  chrome  alum  was  adopted,  oxidising  the 
chromic  salt  with  ammonium  persulphate.  Two  lots 
of  0-25  grm.  were  dissolved  and  acidified  ;  to  one  was 
added  hydrogen  peroxide  to  ensure  complete  oxidation 
of  the  iron,  the  excess  was  boiled  off,  and  the  solution 
titrated.  The  other  was  treated  like  the  chrome  alum. 
The  latter  gave  the  volume  for  chromium  and  iron, 
the  former  for  iron  only. 

The  following  were  the  results  : — 
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United  States. — Is.  each,  to  the  Secretary  of  the  Society. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patent*. 

Mixing  machines.     O.  Imr.i y.    London.      Prom    tfeister, 
Lucius,  uinl  Bruning,  Eoechsf  a/Main,  Germany.    Eng. 

Pat.  4849,  March  :?,  I0OK. 

The  inside  <>f  a  rotating  drum,  forming  the  mixer,  is  pro- 
dded alternately  with  helical  surfaces  and  lifting  plates 
baring  oblique  blades.    The  helical  surfaces  ami  oblique 


blades  acl  <>n  the  material  in  opposite  direct  ions  and  cause 
it  in  travel  in  a  closed  path.  A  spout  and  guide  at  one 
end  serve  the  double  purpose  of  receiving  ami  discharging 
the  materials.     A  Borew  conveyor  which  may  be  rotated 

in  either  direction   may  he  used  in  place  of  the  spout   and 

guide.—  •'•  ^  .  II 

Mixing  machines  ;  Rotary .     T.  L.  Smith,  .Milwaukee, 

U.S.A.     Eng.  I'at.  12,886,  May28,  1907. 

SifflFr. Pat. 879,006 of  1907  ;  this, J.,  L907,  1200.— T.  V.  B. 
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Miring   machinery.     H.    Skinner,    Rosherville,  England. 
l".S.   Par.   SSS. 542,  May  20,   1908. 


Oxe  or  more  vertical  cylinders,  B,  with  a  bell  mouth 
above  and  terminating  below  just  short  of  the  bottom  of 
the  tank,  are  mounted  so  as  to  be  rotated  by  vertical 
shafts  and  gearing,  in  the  tank,  A.  The  lower  end  of  each 
cylinder  has  an  internal  helix  and  an  external  helix,  D, 
with  oppositely  arranged  spirals.  The  cylinder  is  driven 
in  such  a  direction  that  the  outer  screw  forces  the  liquid 
downwards  towards  the  bottom  of  the  cylinder  and  the 
inner  screw  forces  it  upwards  and  causes  it  to  be  thrown 
out  of  the  top  of  the  cylinder,  in  a  lateral  direction,  as 
shown  by  the  arrows. — W.  H.  C. 

Distilling  and  boiling  apparatus.  R.  Planckh,  Graz- 
Eggenberg,  Austria.    Eng.  Pat.  12,781,  June  3,  1907. 

See  U.S.  Pat.  870,747  of  1907  ;  this  J.,  1907, 1270.— T.F.B. 

Distilling   apparatus.     T.    M.    U.    von   Post,    Stockholm, 
Sweden.     U.S.  Pat.  889,150,  May  26,  1908. 

A  series  of  retorts  are  so  arranged  that  they  may  be 
successively  heated  in  any  predetermined  order,  and  also 
that  any  single  retort,  or  group  of  retorts,  may  be  cut  out 
of  the  series  for  cooling,  discharging,  and  recharging, 
without  interfering  with  the  continuity  of  the  rest  of  the 
series.— W.  H.  C. 

Distilling    apparatus.     A.    Normand    et    Cie.     Fr.    Pat. 
386,006,  Jan.   7,   1908. 

The  claim  is  for  the  method  of  fixing  the  horizontal  steam 
heating  coils  in  a  vertical  cylindrical  distilling  or  evapor- 
ating apparatus.  The  coils  are  introduced  through  an 
opening  closed  by  a  removable  cover,  bolted  to  one  side 
of  the  lower  part  of  the  vessel ;  they  are  not,  however, 
fixed  to  the  covet,  but  to  a  removable  tubular  distributing 
piece,  which  is  connected  by  pipes  with  the  steam  inlet 
and  exhaust  openings  in  the  side  of  the  cylinder.  The  coils 
are  inclined,  and  have  the  outlet  ends  lower  than  the  inlet 
ends,  to  facilitate  the  escape  of  the  condensed  water.  If 
desired,  the  coils  may  have  a  horizontal  partition  between 
them,  to  separate  the  liquid-space  of  the  apparatus  into 
inlet  and  discharge  parts. — W.  H.  C. 

Vacuum  evaporators.  The  Bradford  Dyers'  Assoc,  Ltd., 
and  E.  Worsley,  Bradford.  Eng.  Pat.  15,589,  July  6, 
1907. 

A  float,  connected  with  an  air  valve,  is  placed  in  either 
the  evaporator  or  its  catch  vessel.  Upon  priming  taking 
place,  the  Wei  of  the  liquid  is  altered,  and  the  float  rises 
and  opens  the  air  valve.  The  vacuum  is  thus  partially 
destroyed,  the  priming  ceases,  and  the  liquid  in  the  catch 
vessel  returns  to  the  evaporator  by  a  small  pipe. — J.  W.  H 

Evaporation  ;    Process  and  apparatus  for  production  of 

continuous  spray  in  air  or  vacuum .     E.  Fonten- 

illes  et  Cie.     First  Addition,  dated  Dec.  23,   1907,  to 
Fr.  Pat.  371,440,  Oct.  22,  1906  (this  J.,  1907,  308). 

Is  order  to  prevent  the  stoppage  of  the  apparatus'by  the 
formation  of  an  incrustation  of  crystals,  the  latter  are 
continuously  removed  from  the  apparatus  by  a  screw  or 
other  suitable  means.  Any  liquid  which  is  removed  with 
the  crystals,  is,  after  separation  of  the  latter,  returned  to 
the  evaporator. — W.  H.  C. 


Vacuum    multiple-effect   evaporating  apparatus.     S.    God- 
lewski.     Ger.  Pat.  195,071,  March  9,  1906. 

The  apparatus  consists  of  a  vertical  chamber  divided  into 
compartments  by  transverse  corrugated  partitions,  over 
which  the  liquid  to  be  evaporated  is  caused  to  flow, 
starting  at  the  bottom  of  the  chamber  and  leaving  at  the 
top  The  lowest  partition  is  heated  by  means  of  steam, 
and  the  others  are  heated  by  the  vapour  from  the  liquid 
in  the  compartment  below. — A.  S. 

Wood  wool  for  filtering  purposes.  H.  Ruthenberg,  Weissen- 
see,  Germany.     Eng.  Pat.  27,798,  Dec.  17,  1907. 

See  Fr.  Pat.  385,035  of  1907  ;  this  J.,  1908,  493.— T.  F.  B. 

Hydro-extractor  ;    Means  for  separately  collecting  different 

portions  of  liquid  discharged  from  a .     F.  Hampl, 

Elbe-Teinitz,  Austria.     Eng.  Pat.  488,  Jan.  8,  1908. 

The  basket  of  a  hydro-extractor  is  surrounded  by  a  circle 
of  vertical  gutters  of  semi-circular  section.  These  gutters 
are  capable  of  simultaneous  rotation  so  as  to  expose  either 
their  convex  or  concave  surfaces  to  the  liquids  ejected  by 
the  basket.  When  the  concave  side  faces  the  basket,  the 
liquid  runs  away  through  the  hollow  footstep  of  the 
gutters  into  a  special  channel.  With  the  gutters  in  the 
opposite  position,  the  liquid  leaves  the  apparatus  in  the 
ordinary  way.  In  this  manner  the  escaping  liquors 
(mother-liquor  and  washing  water)  may  be  collected 
separately. — J.  W.  H. 

Classifying  solid  materials  ;   Apparatus  for .     R.  E. 

Trottier,    Hussein-Dey,    Algeria.       U.S.    Pat.    888,767, 
May  26,  1908. 

See  Eng.  Pat.  7648  of  1907  ;  this  J.,  1908,  151.— T.  F.  B. 

Dryer.     W.  Putkowski.     Fr.  Pat.  386,035,  Jan.  8,  1908. 

The  material  to  be  dried  is  introduced  through  a  shoot 
into^the  upper  end  of  an  inclined  rotating  drum,  provided 
with  longitudinal  shelves,  and  divided  into  two  parts  by 
a  disc.  The  first  part  of  the  drum  is  provided  with  one  or 
more  hollow  truncated  cones,  to  prevent  the  partly-dried 
material  from  being  mixed  with  the  fresh  material.  The 
material  is  moved  forward  by  the  motion  of  the  drum, 
and  is  finally  discharged  in  a  dry  state  into  a  chamber  at 
the  lower  end.  Hot  combustion  gases  from  a  furnace  pass 
through  a  chamber  into  the  first  (upper)  portion  of  the 
drum.  When  the  gas  and  material  reach  the  disc,  the 
material  passes  through  openings  near  the  edge,  into  the 
second  (lower)  portion  of  the  drum.  The  greater  part  of 
the  moisture-laden  gas  enters  the  annular  space  between 
two  tubes,  which  extend  from  the  disc  through  ttaeJower 
portion  of  the  drum,  and  are  provided  with  a  cap  to»r©vent 
the  entry  of  dust.  This  gas  is  aspirated  by  a  fan,  anSpasses 
into  a  heat-interchanger.  Air  is  aspirated  through  the 
heat-interchanger  in  the  opposite  direction,  and\|5ie  hot 
gas  gives  up  its  heat  to  the  air,  which  is  then  delivered  by 
the  fan  into  the  inner  tube  passing  through  the  drum, 
and  is  discharged  through  suitable  orifices  into  the  upper 
end  of  the  lower  portion  of  the  drum.  It  then  passes  over 
and  completes  the  drying  of  the  materials  under  treat- 
ment and,  together  with  a  small  portion  of  the  furnace  gas 
that  has  leaked,  with  the  material,  through  thfe  openings 
near  the  edge  of  the  disc,  escapes  through  a  discharge  pipe. 
As  the  greater  portion  of  the  gas  from  the  first  part  of  the 
dryer  is  withdrawn  by  the  fan,  the  material  is  not  kept 
for  a  long  time  in  contact  with  the  heavily  moisture-laden 
gas,  but  the  drying  is  completed  by  relatively  dry  air 
introduced  as  described  through  the  inner  tube. 

— W.  H.  C. 

Automatic   chemical   examination ;    Method   of   .     L. 

and  C.  Steinmiiller.      Ger   Pat.  192,439,  July  31,  1906. 

Light  rays  are  directed  on  to  or  through  the  substance 
under  examination,  these  rays  then  falling  on  to  a 
material,  the  electrical  conductivity  of  which  varies 
according  to  the  intensity  of  the  light.  Thus,  when 
chemical  reaction  takes  place,  e.g.,  the  production  of  a 
turbidity  in  the  solution  under  examination,  the  variation 
in  the  intensity  of  the  light,  may  be  caused  in  any  suitable 
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manner,  to  induce  corresponding  variations  in  the  strength 
of  an  electric  current,  and  thereby  to  automatically  make 
a  record,  or  regulate  addition  of  chemicals,  etc. — A.  S. 

Crystallising    solutions    and    saline    liquids ;     Process    for 

cooling by    blowing    in    air.     Dessauer    Zucker- 

Raffinerie,  G.  m.  b.  H.      Ger.  Pat.   191,341,    Nov.  30, 
1906. 

The  air  is  introduced  through  a  movable  piece  of  flexible 
tubing  fastened  on  the  end  of  the  air-inlet  pipe. — A.  S. 


II.— FUEL,    GAS,    AND    LIGHT. 

Coal ;    Deterioration    of .     S.    W.    Parr   and   W.    F. 

Wheeler.     J.  Amer.  Chem.  Soc,  1908,  30,  1027—1033. 

The  authors  have  observed  a  kind  of  deterioration  of 
coal  -which  cannot  be  described  as  "  weathering,"  but 
rather  appears  to  be  due  to  the  removal  of  the  coal  from 
the  conditions  under  which  it  existed  in  the  seam. 
Samples  taken  from  the  seam  were  packed,  without  dry- 
ing, in  gas-tight  jars  ;  when  the  jars  were  opened  10 
months  afterwards,  a  slight  pressure  of  gas  was  observed, 
which  gas  ignited  with  a  strong  blue  flame.  In  another 
series  the  coal  was  air-dried  and  placed  in  the  jars  so  as 
to  occupy  only  about  one-fourth  of  their  capacity  ;  when 
the  jars  were  opened  after  18  months,  a  considerable 
absorption  of  oxygen  was  found  to  have  taken  place,  the 
atmosphere  in  the  jars  containing  less  than  1-5  per  cent, 
of  oxygen  and  2  per  cent,  of  carbon  dioxide  Between 
the  time  of  mining  and  the  delivery  of  the  coal  at  its 
destination,  a  loss  of  calorific  value  has  been  observed  ; 
losses  of  1-3  to  3-4  per  cent,  have  been  recorded  as  the 
result  of  10  months'  storage  in  the  laboratory.  This 
loss  apparently  occurs  during  the  first  2 — 3  weeks  after 
mining,  and  is  attributed  to  the  liberation  of  combustible 
gases  owing  to  the  release  of  the  conditions  of  pressure 
and  sealing  in  the  seam.  The  authors  have  made 
observations  on  the  deterioration  of  coal  by  "  weathering," 
which  may  be  ascribed  to  the  oxidation  of  certain  of 
its  constituents.  Pillars  of  coal  which  had  been  exposed 
for  25  years  in  the  mine  showed  a  loss  of  2-5  per  cent, 
in  calorific  value  as  compared  with  freshly  exposed  coal 
in  adjacent  seams.  The  loss  described  as  "  weathering  " 
takes  place  in  a  dry  atmosphere  just  as  much  as  on  ex- 
posure to  the  weather  ;  the  losses  under  this  head  do  not 
appear  to  exceed  3 — 4  per  cent.  ;  no  loss  occurs  if  the  coal 
be  submerged  in  water. — J.  F.  B. 

Explosive   gas-mixtures ';     Influence    of   the   silent    electric 

discharge  on .     H.  Fassbender.     Z.  physik.  Chem., 

1908,  62,  743—758. 

The  velocity  of  explosion  of  a  mixture  of  carbon  monoxide 
and  oxygen  is  increased  by  previous  exposure  to  an 
alternating  electric  field  ;  but  this  is  due  only  to  the 
production  of  ozone,  for,  first,  the  same  increase  is  shown 
if  a  mixture  of  carbon  monoxide  and  previously  ozonised 
oxygen  be  exploded,  and,  second,  the  alternating  field 
produces  no  corresponding  increase  in  the  explosion-rate 
of  a  mixture  of  hydrogen  and  chlorine.  The  alternating 
field  is  not,  however,  altogether  without  influence  ;  for 
it  markedly  increases  the  rate  at  which  hydrogen  and 
chlorine  gradually  combine  (without  spark  and  conse- 
quent explosion),  and  even  induces  gradual  formation  of 
carbon  dioxide  in  the  carbon  monoxide  and  oxygen 
mixture. — J.  T.  D. 

I'M  IAT-. 

Vim  rmd  fnc  from  shale,  shale  free  Iron  tool,  and  inter- 

mediate   products  ;     Process  and  apparatus  for  obtaining 

separately  or  simultaneously,  by  a  singh  operation . 

Maschinenbau-Anstall  Humboldl  and  F.  \V.  Wissmann. 
I'Y.  Pat.  380,986,  Jan.  7.  1908.  Under  Int.  Conv., 
Aug.  7,  1907. 

Tiii''  mixture  of  fine  coal  and  shale  is  passed,  together 
with  a  stream  of  water,  over  a  bed  of  felspar,  which  is 
impervious  to  the  coal,  nn<l  on  which  the  li^iM  pieces  of 

shale     are.     mechanically     caught      and      retained.        The 


coal  passes  continuously  off  the  bed,  together  with  the 
water,  through  an  opening,  the  size  of  which  can  be  regu- 
lated, placed  a  little  below  the  level  of  the  bed,  whilst 
the  shale  is  washed  off  the  bed  from  time  to  time  after 
increasing  the  size  of  the  opening.  The  felspar  is  kept  in 
place  by  means  of  transverse  bars  of  iron  running  across 
the  bed.  If  intermediate  products  are  obtained,  they 
may  be  treated  on  a  second  bed. — A.  G.  L. 

Peat  turf  ;  Manufacturing  wet into  dry  peat  fibre  or 

peat  dust.  J.  Hemmerling,  Dresden,  Germany.  Eng. 
Pat.  13,016,  June  5,  1907. 
The  wet  turf  is  deprived  of  50  to  60  per  cent,  of  its  moisture 
by  pressure  in  a  suitable  machine,  the  partially  dried  mass 
is  broken  up  and  treated  in  a  drier  till  the  moisture  is 
reduced  to  20  or  25  per  cent.,  and  the  dried  fibre  or  dust 
is  finally  sifted.— A.  T.  L. 

Coke    ovens.     A.    O.    Jones,    Whitlev    Bav.     Eng.    Pat. 
18,141,  Aug.  10.  1907. 

In  a  coke  oven  with  horizontal  coking  chambers  and 
vertical  heating  flues  formed  by  the  dividing  walls,  and 
with  air-conveying  tubes  surrounded  by  the  exhaust  flues 
for  the  products  of  combustion,  these  air  conduits  are 
arranged  vertically,  and  in  such  a  manner  that  the  upper 
end  of  each  tube  communicates  directly  with  the  base 
of  its  particular  heating  flue  in  the  side  walls  of  the 
oven.  Each  tube  is  supplied  with  air  by  a  separate  hori- 
zontal passage  from  the  exterior  face  of  the  oven  structure, 
its  opening  being  easily  reached  and  controlled  from  out- 
side. In  a  similar  manner  the  gas  passages  are  arranged 
horizontally,  and  extend  directly  from  the  outside  of  the 
oven  structure  to  the  heating  flues.  The  horizontal 
passages  for  the  air  and  gas  supply  are  arranged  in  double 
layers  beneath  each  other. — R.  L. 

Fuel ';     Furnaces   for   the    production   of   smokeless   -. . 

S.    O.     Cowper-Coles,     London.       Eng.     Pat.     27,833, 

Dec.  17,  1907. 
The  furnace  comprises  a  chamber  in  which  a  series  of 
tapering  retorts  are  arranged  in  pairs,  provided  with 
charging  covers  at  their  upper  ends  and  with  sliding  dis- 
charge doors  at  their  lower  ends.  Partitions  are  arranged 
between  the  front  and  rear  of  the  retorts  and  the  inner 
wall  of  the  furnace,  the  front  partitions  extending  from 
top  to  bottom  of  the  retorts,  but  the  rear  partitions 
leaving  openings  at  their  upper  ends.  Thereby  a  zig-zag 
passage  is  formed,  through  which  is  passed  the  gases  of 
combustion  from  a  series  of  grates  ;  the  disposition  of 
the  grates  ensures  an  even  heating  of  the  whole  surface 
of  the  retorts. — R.  L. 

Kindling  or  fuel ;    Process  for  the  production  of  artificial 

.     V.  Suchowiak,  Essen-on-Ruhr,  Germanv.    Eng. 

Pat.  907,  Jan.  14,  1908. 

In  the  process  of  saturating  wood  with  mineral  oils  or 
oil  residues  for  the  production  of  kindling  material  or 
fuel,  the  proteins,  starch,  mineral  salts,  etc.,  contained 
in  the  cellular  tissue,  prevent  a  complete  .saturation. 
To  effect  this  without  forcing  most  of  the  cells  open,  the 
wood  is  steeped  in  water  for  several  weeks,  with  an  addition 
of  nutritive  reagents,  such  as  ammonium  nitrate  and 
potassium  phosphate  and  of  cultures  of  bacteria  capable 
of  rapidly  producing  fermentation.  Limestone  maj  be 
added  to  neutralise  the  wood  extract.  When  the  proteins 
and  starch    are   decomposed,    the    wood    is   dried,   and    bas 

a  greyish-blue  appearance  In  this  state  it  can  absorb 
as  much  as  75  per  cent,  ol   masiit  (mineral  oil  residue). 

— K.  L 

Inflammabli  matti  r  m-  fuel :   Process  for  making  an  artificial 

from  wood  and  mineral  oils  or  their  residues.     V. 

Suchowiak.    Fr.  I'at.  385,927,  Jan  1.  L908. 

mi    Eng.   Pat.  907  of  L908 ;    preoeding.— T.  F.  B. 

Suction  gas  producers.     J.   B.  Catteau,  Roubaix,  Frame. 

Eng.  I'at.  12,130.  May  25,  L907. 
Sim  Fr.  Pat.  375,656of  1907;   this  J.,  1907,  919.—  T.  F.  B, 
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Coal  gas  :   Manufacture  of .     E.  A.  Franks,  Femdale, 

Glamorgan.     Eng.  Pat.  16.303,  July  16,  1907. 

The  yield  of  gas  from  gas  coal  is  increased  by  mixing 
steam  eoal,  or  coal  other  than  gas  coal,  with  the  charge 
to  be  distilled  ;  for  example,  4  tons  of  gas  coal,  capable 
of  yielding  40.000  el>.  ft.  of  gas  if  distilled  alone,  and  3 
tons  of  steam  coal,  capable  of  yielding  9,000  cb.  ft.  of 
gas.  are  stated  to  yield  over  70.000  cb.  ft.  of  gas  when 
mixed  and  distilled  together.  The  invention  described 
in  Eng.  Pat  1042  of  1906  (this  J  ,  1906,  840)  is  specifically 
disclaimed. — A.  T.  L. 

producing    apparatus.     G'    Marconnet,    Paris.     Eng. 
Pat.  21.124.  Sept,  23,  1907.     Under  Int.  Conv.,  Oct,  8, 
1906. 
See  Fr.  Pat.  370.301  of  1906  ;  this  J.,  1907,  310.— T.  F.  B. 

Water  gas  apparatus.  A.  J.  Boult,  London.  From  J.  H. 
Taussig,  Philadelphia,  U.S.A.  Eng.  Pat.  25,036,  Nov. 
12.  1907. 

See  U.S.  Pat.  869,814  of  1907  ;  this  J.,  1907,  1232. 

— T.  F.  B 

Gas   retorts.     H.    Koppers,   Essen,  Germany.     Eng.   Pat. 
26,057,  Nov.  25,  1907. 

A  vertical  retort,  in  which  the  gaseous  distillation 
products  are  continuously  removed  by  passing  clean  gas 
upwards  through  the  fuel  column,  is  provided  with  a 
distributor  for  clean  gas  at  the  bottom  of  the  retort,  so 
that  this  gas  may  pass  through  the  inactive  material 
used  to  fill  the  lower  end  of  the  retort,  below  the  distilla- 
tion zone.  The  filling  material  is  thus  kept  cool  and 
free  from  distillation  products,  and  a  removable  water 
trough  can  be  used  to  close  the  lower  end  of  the  retort. 

—A.  T.  L. 

Suction  gas  -  producing  apparatus.  H.  H.  Ralph, 
Philadelphia,  Pa.     U.S.  Pat.  888,532,  May  26,  1908. 

Ix  a  suction  gas  producer  the  combined  generating  and 
fixing  chamber  is  surmounted  by  a  shell  provided  with  a 
water  jacket,  in  which  steam  is  raised  by  means  of  the 
hot  gases  leaving  the  generator  through  a  conduit  passing 
through  the  side  of  the  jacket.  The  steam  escapes  through 
a  pipe  above  the  water  level  of  the  jacket,  and  is  led 
under  the  grate  in  the  base  of  the  producer.  Means  are 
provided  for  letting  air  enter  the  vaporiser  and  mix  with 
the  steam,  previous  to  its  passing  under  the  fuel  bed, 
a  proper  proportion  being  maintained  by  an  adjustable 
valve.  Any  excess  of  water  in  the  vaporiser  runs  through 
an  overflow  pipe  into  the  ash-pit,  which  is  sealed  against 
the  outer  atmosphere. — R.  L. 

Gas  producers  ;  Method  of  operating .    E.  P.  Coleman, 

Buffalo,  X.Y.     U.S.  Pat.  888,785,  May  26,  1908. 

Low-pressure  exhaust  steam,  derived  from  a  suitable 
source  is  compressed,  and  supplied  at  a  constant  pressure, 
together  with  the  air  blast,  to  a  gas  producer.  To 
maintain  the  terminal  pressure,  part  of  the  steam  supply 
is  subjected  to  the  action  of  a  confined  body  of  violently 
agitated  and  finely  divided  water.  It  then  passes  to 
the  compressor  previous  to  being  mixed  with  the  air. 
Live  steam  may  be  added  when  the  supply  of  exhaust 
steam  is  insufficient. — R.  L. 

-  ;      Process    of    manufacturing    combustible . 

E.   X.   Dickerson,   Stovall,  N.   C.     U.S.   Pat.   888,969, 
May  26,   1908. 

The  manufacture  of  coal-  and  water-gas  is  combined 
by  heating  a  gas  retort  with  the  combustion  gases  coming 
from  a  gas  producer  during  the  air  blast  period.  The 
gases  are  also  utilized  for  heating  the  chequer-work 
employed  for  the  heating  of  the  air  blast.  The  coal  gas 
made  in  the  retort  is  subsequently  mixed  with  water-gas 
produced  in  the  usual  way. — R.  L. 

Gas    generator.       J.    G.    L.    Bormann,     Charlottenburg, 
Germany.      U.S.    Pat.    890,489,    June   9,    1908. 

SEEEng.  Pat.  10,226  of  1907  ;  this  J.,  1907,  1078.— T.  F.  B. 


Hydrogen ;     Manufacture   of for  lighting,   heating, 

and  the  like.    L.  Vignon.    First  Addition,  dated  Dec.  27, 

1907,  to  Ft.  Pat.  373,271,  Jan.  2,  1907  (this  J.,  1907,  677). 

An  apparatus  capable  of  carrying  out  the  process  described 
in  the  principal  patent,  consists  of  a  set  of  retorts 
containing  iron  oxide.  A  reducing  gas  is  led  from  a 
gas-producer,  through  a  suitable  purifier,  into  the  retorts 
tor  the  reduction  of  the  iron  oxide.  The  heat  formed 
thereby,  is  utilised  for  the  regenerative  heating  of  the 
air  blast  for  the  producer,  the  carbon  dioxide  being 
subsequently  discharged  into  the  atmosphere,  or  part 
of  it  used  to  keep  down  the  temperature  of  the  producer. 
Steam  is  raised  in  a  boiler,  and  drawn  by  means  of  a 
fan  into  the  retorts,  to  react  with  the  metallic  iron.  The 
hot  hydrogen  gas  produced  is  used  for  superheating 
the  steam  coming  from  the  fan.  A  set  of  four  valves 
can  be  manipulated  by  a  single  handle,  allowing  the 
regulating  and  reversing  of  the  different  gas  currents. 

— R.  L. 

Blast-furnace   and   other   gases ;    Process   and  apparatus 

for    purifying .     F.    Sepulchre,    Liege,    Belgium. 

Eng.  Pat.  254,  Jan.  4,  1908. 

The  invention  relates  to  purifying  gases  by  injecting 
a  purifying  liquid  in  the  form  of  a  fine  spray  or  mist, 
and  consists  in  producing  the  spray  within  a  restricted 
passage  at  the  point  where  the  gas  enters  the  top  of  a  vertical 
column,  so  as  to  thoroughly  moisten  the  gas.  The 
apparatus  comprises  a  vertical  conical  column  connected 
at  the  upper  end  to  the  gas  flue  and  at  the  lower  end  to 
a  separator,  preferably  of  the  kind  described  in  Eng. 
Pat.  13,510  of  1907  (this  J.,  1907,  1189).  An  atomiser 
of  the  injector  type  is  arranged  at  the  top  of  the  vertical 
column,  and  is  supplied,  for  purifying  blast-furnace 
gas,  with  water  under  pressure  and  with  compressed 
gas  which  may  be  a  part  of  the  purified  blast-furnace  gas. 
The  atomiser  discharges  into  the  first  nozzle  of  a  multiple 
injector,  and  the  blast-furnace  gas  is  drawn  through 
the  other  nozzles  and  intimately  mixed  with  the  spray. 

—A.  T.  L. 

Ammonia  ;  Process  for  the  extraction  of from  coal- 
gas  by  washing  with  acid  or  salt  solutions.  W.  Feld. 
First  Addition,  dated  Dec.  28,  1907,  and  Second 
Addition,  dated  Dec.  31,  1907,  to  Fr.  Pat.  385,628, 
Dec.  26,  1907  (see  Eng.  Pat.  27,567  of  1907  ;   this  J., 

1908,  495). 

(1).  The  process  of  lowering  the  dew  point  of  distillation 
gases,  referred  to  in  the  principal  patent,  by  admixture 
of  cooled  and  purified  gases,  may  lead  to  too  great  a 
decrease  in  temperature.  To  avoid  this,  the  purified 
gas  is  prevented  from  cooling  too  far,  or  else  the  crude 
gas,  or  the  gas  to  be  admixed,  or  a  mixture  of  both,  are 
heated  sufficiently  to  obtain  the  required  temperature 
of  the  mixture.  This  effect  may  also  be  obtained  by 
passing  the  mixing  gas  methodically  in  a  counter  current 
against  the  crude  hot  gas.  (2).  To  lower  the  dew  point 
of  distillation  gases  of  any  kind,  pure  or  mixed  vapours 
are  added  in  such  quantities  and  at  such  a  temperature 
as  to  lower  the  dew  point  of  the  gas  with  regard  to  the 
particular  constituent  which  it  is  desired  to  retain  in  the 
gases.  The  gas  may  be  previously  saturated  with  the 
constituent  which  it  is  desired  to  eliminate.  For  example, 
steam,  etc.,  may  be  mixed  with  coal  gas  in  order  to 
lower  the  dew  point  of  the  gas  with  respect  to  tarry  vapours, 
and  thus  allow  of  the  separation  of  ammonia  from  the 
gas,  without  the  deposition  of  tarry  matter. — R.  L. 

Filaments ;     Process   and   apparatus   for   the    continuous 

manufacture  of for  lighting   and    heating   by  gas 

or  electricity  in  the  open  air.  G.  Michaud  and  E.  Delasson. 
Second  Addition,  dated  Dec.  21,  1907.  to  Fr.  Pat. 
387,665,  June  10,  1907  (this  J.,  1907,  1131). 

The  agglutinant  described  in  the  principal  patent  may 
be  replaced  by  any  other,  notably  by  a  mixture  of 
9  parts  of  gum  arabic  and  1  part  of  ammonium  soap. 
The  filament  may  be  composed  of  : — Thorium,  94  parts  ; 
cerium,  1:  alumina,  4;  and  aluminium  silicate,  1  part; 
with  traces  of  chromium,  and  it  may  have  a  straight, 
zig-zag,  or  curved  shape. — R.  L. 
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Electric  illuminating  bodies  ;    Method    of   producing 

by  causing  raw  metallic  threads  to  become  incandescent 
by  means  of  the  electric  current.  W.  Fairweather, 
London.  Fiom  Gliihlampenwerk  Anker  G.m.b.H., 
Berlin.     Eng.  Pat.  23,585,  Oct.  25,  1907. 

See  Fr.  Pat.  382,922  of  1907  ;  this  J.,  1908,  276.— T.  F.  B. 

Arc  lamp  electrodes.  G.  M.  Little,  Pittsburg,  U.S.A. 
Eng.  Pat.  66,  Jan.  1,  1908.  Under  Int.  Conv.,  Jan.  5, 
1907. 

The  claims  are  for  electrodes  consisting  mainly  of  m  agnetite, 
with  or  without  chromium  oxide  (Ct203),  titanium  oxide 
(Ti02),  and  calcium  fluoride  (CaF2),  but  containing 
potassium  silicate  (K2Si03)  or  other  alkali  silicate  in 
order  to  prevent  flickering  of  the  arc  when  alternating 
currents  are  employed.  The  preferred  composition  is 
as  follows  : — 60  parts  of  magnetic  oxide  of  iron,  27  parts 
of  titanium  oxide,  6  parts  of  ferrous  chromite  (Cr203,FeO), 
together  with  12  to  15  parts  of  potassium  silicate,  or 
20  parts  of  potassium  silicate  and  5  parts  of  calcium 
fluoride.— A.  T.  L. 

Metallic    ores,    minerals,    and   the   like ;     Apparatus   for 
washing,  etc. .     Eng.  Pat.  20,622.     See  X. 

Alloys  of  exact  composition  [for  incandescence  filaments']. 
Fr.  Pat,  385,699.     See  X. 

Calorific  value  of  gases  ;   Apparatus  for  determining . 

Fr.  Pat.  386,294.     See  XXIII. 

Sugar  works  ;    Gas  producer  in .     Fr.  Pat.  386.745. 

See  XVI. 


HI.— DESTRUCTIVE     DISTILLATION, 
TAR    PRODUCTS,    PETROLEUM, 
AND    MINERAL    WAXES. 

Xononaphtliene  [hexahydropseudocumene  ;  1,  3,  A-trimethyl- 

hexamethylene]  ;  Occurrence  of in  coal-tar.     F.  B. 

Ahrens  and  L.  v.  Mozdenski.     Z.  angew.  Chem.,  1908, 
21,  1411—1414. 

The  raw  material  investigated  consisted  of  residual  oils 
left  in  the  preparation  of  nitroxylene,  and  came  from  an 
aniline  works  in  Saarau  (Silesia).  The  nitroxylene  was 
prepared  by  the  action  of  a  mixture  of  sulphuric  and 
nitric  acid  on  xylol  (crude  xylenes),  and  the  residual  oils 
in  question  consisted  of  that  portion  of  the  coal-tar  xylol 
which  remained  unacted  on  by  the  acid  mixture.  The 
fraction  obtained  on  distilling  these  inert  oils,  and  which 
passed  over  up  to  150°  C,  was  collected,  and  submitted 
to  a  two-fold  nitration,  followed  by  repeated  fractional 
distillations  with  the  aid  of  a  dephlegmator,  and  thus  a 
fraction  boiling  constantly  from  137°  to  139°  C,  and  of 
sp.  gr.  0-7662,  at  15°  C,  was  obtained.  Analytical  figures 
also  indicated  that  the  body  was  nononaphthene,  C,,H18. 
The  authors  succeeded  in  converting  this  nononaphthene 
into  peeudocumene  by  brominating  it  in  presence  of  finely 
divided  metallic  iron,  and  then  distilling  the  washed 
and  dried  bromonononaphthene  in  vacuo.  Any  un- 
brominated  hydrocarbon  thus  distilled  over,  whilst 
almosi  i  In-  cut  n"  residue  Bolidified  to  a  crystalline  mass  of 
n  Lbromopseudocumene. — W.  S. 

Oas  liquor  ;  Analysis  of .     M.  Mayer  and  II.  Hempel. 

.1.  Gasbeleucht.,    L908,  51,  381—387,  403—409,  425— 

428. 
The  authors  have  tested  the  various  methods  which  have 
been  proposed  lot  determining  the  constituents  of  t_ras 
liquors,  and  recommend  the  following:  Ammonia. 
(A),  Volatile.  25  c.c.  ui'  tin-  Liquor  are  diluted  to  350  c.c, 
and  the  ammonia  determined  by  distillation,  the  liquid 
being  reduced  t<>  one-fifth  of  its  bulk.  Direct  titration 
of  the,  liquor  is  inaccurate.  (M),  Fixed.  The  residue  is 
made  up  to  the  original  volume  and  redistilled  with 
caustic  alkali  or  lime  Carbonic  acid.  50  C.C.  of  the 
liquor  are  added  to  an  excess  of  an  ammoniacal  solution 


of  calcium  chloride,  and  heated  for  two  hours  on  the 
water-bath.  After  cooling,  the  precipitate  is  filtered  off 
through  a  Gooch  crucible,  washed  three  or  four  times  with 
warm  water,  dissolved  in  standard  acid,  and  titrated  with 
alkali.  Chlorine.  Linder's  method  is  most  convenient,  but 
should  be  carried  out  as  follows  : — 10  c.c.  of  the  liquor  are 
diluted  to  150  c.c,  and. whilst  boiling,  two  or  three  additions 
are  made  of  about  15  c.c.  of  a  3  per  cent,  solution  of 
hydrogen  peroxide  (freshly  prepared  from  "  perhydrol  "). 
When  a  bluish-green  opalescence  appears,  10 — 15  drops 
of  a  cold  saturated  solution  of  potassium  chromate  are 
added,  and  the  boiling  continued  for  five  minutes.  The 
solution  is  cooled,  and  A/10  sodium  carbonate  added, 
until  the  colour  changes  to  greenish-yellow :  it  is  then 
titrated  with  AT/10  silver  nitrate.  Sulphuretted  hydrogen. 
Linder's  method  is  employed,  modified  as  follows  : — 
10  c.c.  of  the  liquor  are  added  to  an  excess  of  a  solution  of 
the  mixed  acetates  of  zinc  and  ammonium,  acidified  with 
acetic  acid.  The  precipitate  is  washed  three  or  four  times 
with  water,  containing  an  ammonium  salt,  and  is  then 
treated  with  A/10  iodine  solution  and  10 — 20  c.c.  of 
sulphuric  acid  (1  :  3).  When  the  precipitate  is  dissolved, 
the  excess  of  iodine  is  titrated  with  N/ 10  thiosulphate. 
Thiosidphate  and  sulphite.  25  c.c.  of  gas  liquor  are  mixed 
with  an  excess  of  strontium  chloride  and  zinc  chloride 
solution,  containing  ammonium  chloride.  After  12  hours 
the  precipitate,  which  consists  of  zinc  sulphide,  thio- 
cyanate,  and  ferrocyanide,  and  strontium  sulphite  is 
filtered  off  and  washed  three  times  with  dilute  strontium 
chloride  solution.  The  filtrate  is  acidified,  and  the 
thiosulphate  present  titrated  with  N/10  iodine  solution. 
To  determine  the  sulphite,  an  excess  of  standard  iodine 
solution  is  added  to  the  acidified  gas  liquor,  which  is  then 
titrated  with  thiosulphate.  This  gives  the  total  sulphide, 
thiosulphate,  and  sulphite,  and,  the  first  two  being  known, 
the  sulphite  is  obtained  by  difference.  Thiocyanate.  The 
most  convenient  and  accurate  method  is  that  described 
by  Linder  (this  J.,  1907,  685).  Sulphate.  250  c.c.  of  the 
liquor  are  evaporated  on  the  water-bath  to  10  c.c,  and 
then  to  dryness  with  a  little  hydrochloric  acid.  The 
residue  is  extracted  with  hot  water  and  filtered,  and  the 
sulphate  precipitated,  as  usual,  in  the  acidified  filtrate 
Total  sulphur.  Sulphur  may  be  determined  by  the 
method  of  Dyson  and  Linder  (Rep.  on  Alk.,  &c,  Works, 
1904,  32),  but  the  liquor  should  be  added  by  drops  to  a 
fairly  acid  solution  of  bromine  water,  with  constant 
shaking,  and  the  quantity  of  potassium  salts  added  should 
be  as  small  as  possible.  Oxidation  with  aqua  regia  also 
gives  accurate  results.  Cyanide.  Feld's  method  of 
distillation  with  lead  nitrate  (this  J.,  1903,  1068)  gives  the 
best  results.  Ferrocyanide.  Ferrocyanide  may  be  pre- 
cipitated in  acid  solution  as  Prussian  blue,  or  as  zinc 
ferrocyanide  by  means  of  zinc  chloride. — F.  Sodn. 

Viscosity  and  lubrication.     C.  F.  Mabery  and  J.  H.  Mathews. 
J.  Amer.  Chem.  Soc,  1908,  30,  992—1001. 

Until  recently  lubricating  oils  of  high  viscosity  had  to 
be  compounded  of  mineral  oils  and  fatty  oils,  but  it  is 
now  possible  to  prepare  entire  hydrocarbon  oils  fully  equal 
in  viscosity  and  wearing  qualities  to  castor  oil.  It  is  not 
certain,  however,  that  viscosity  is  a  reliable  measure  of 
durability  and  wearing  qualities  of  oils  differing  widely 
in  composition.  The  authors  have  determined  the 
specific  viscosities,  i.e.,  the  ratio  of  tin-  \  iscosity  of  the  oils 
i,i  thai  of  water  at  the  same  temperature,  by  Ostwald's 
m<  thod,  of  a  number  of  mineral  oils  carefully  fractionated 

SO   as    t<>    represent     hydrocarbons    of    homologous    series. 

In  the  paraffin  series  the  viscosities  increase  with  some 
regularity  with  decreasing  percentages  of  hydrogen. 
(  omparing  oils  cf  the  same  boiling  points,  bul  members 
of  different  series,  the  viscosities  and  specific  gravities 
increase  with  decreasing  hydrogen,  bul  it  is  reasonable  to 

suppose  that    Willi   hydrocarbons  of  (hi-  same  composition, 

differences  in  atomic  structure  will  also  have  an  influence. 
The  i ne ml 'cis  of  t he  CnH2n+2  series  have  little  lubricating 
value,  ami  the  addition  of  a  small  proportion  of  a  solid 
paraffin  to  an  oil  of  the  same  boiling  point,  containii 
lower  proportion  of  hydrogen  atoms,  causes  a  distinct 
decrease  in  riscosity.  Neither  specific  gravity  nor  boiling 
point    can    he    depended    upon    lor    comparing    relative 
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lubricating  values  unless  the  origin  of  the  oil  be  known  ; 
the  method  of  manufacture  has  also  much  to  do  with  the 
relation  of  specific  gravity  to  lubricating  power.  Since 
the  oils  themselves  exert  friction,  lubricating  oils  should 
be  tested  under  the  same  load  and  speed  as  those  for 
which  they  are  intended  in  practical  use.  For  light  loads 
and  high  speed,  an  oil  of  small  internal  friction  is  desirable, 
whilst  for  heavy,  slow  work,  an  oil  of  higher  viscosity  is 
required.  Generally  the  viscosity  decreases  about  2  per 
cent,  per  1°  0.  rise  in  temperature,  but  two  oils  of  different 
composition  may  show  the  same  viscosity  at  the  ordinary 
temperature  and  different  viscosities  at  a  high  temperature. 
The  authors  have  carried  out  lubrication  tests  with  a 
machine  designed  by  C.  A.  Benjamin.  The  journal  could 
be  placed  under  any  known  load,  and  run  at  a  known 
speed  ;  the  friction  coefficient  and  the  temperature  were 
measured  before  and  after  a  run  of  two  hours  with  constant 
lubrication.  The  test  of  durability  was  then  applied  by 
cutting  off  the  supply  of  oil  and  noting  the  time  during 
which  the  oil  continued  to*  lubricate  ;  the  end  of  this 
durability  was  marked  by  a  sudden  large  rise  in  the 
temperature  and  frictional  load.  It  was  found  that  the 
durability  of  the  individual  hydrocarbons  increases  with 
the  decrease  of  hydrogen,  and  in  a  similar  ratio  to  the 
increase  in  specific  viscosity.  The  most  valuable  quality 
of  an  oil  is  its  ability  to  reduce  friction  to  a  minimum, 
and  of  the  hydrocarbons  tested,  the  one  with  the  least 
hydrogen,  of  the  series  CnH2n-4>  showed  the  best 
efficiency,  as  also  the  best  durability ;  this  was  better 
than  the  vegetable  oils  in  durability  and  equal  to  sperm 
oil  as  regards  temperatures  and  coefficient  of  friction. 
Of  the  fatty  oils,  castor  oil  shows  the  highest  durability, 
and  sperm  oil  the  lowest  coefficient  of  friction  and  lowest 
temperatures. — J.  F.  B. 

Patents. 

Pitch  and  bitumen  and  products  containing  same  ;  Com- 
positions for  improving .  T.  Marriott,  Kingston- 
on-Thames.     Eng.  Pat.  11,498,  May  16,  1907. 

A  composition  for  improving  pitch  and  bitumen  for 
insulating  purposes,  is  made  by  mixing  refined  tar  with 
one-third  to  two-thirds  of  its  weight  of;kaolin  in  the  form 
of  an  impalpable  powder.  This  may  be  mixed  with  softened 
rubber,  gutta-percha,  or  balata  in  definite  proportions, 
and  pitch  or  bitumen  may  be  incorporated  with  any  of 
these  compositions  or  with  a  mixture  of  them. — R.  L. 

Pitch  ;  Treatment  of .     T.  Parker.     Fr.  Pat.  386,433, 

Jan.  22,  1908.     Under  Int.  Conv.,  Jan.  25,  1907. 

See  Eng.  Pat.  1970  of  1907  ;  this  J.,  1908,  217.— T.  F.  B. 

Pyroligneous  products  ;  Process  and  apparatus  for  obtaining 

directly.     Pages,  Camus,  et  Cie.     Third  Addition, 

dated  April  3,  1907,  to  Fr.  Pat.  375,314,  May  10,  1906 
(this  J.,  1907,  920). 

The  process  of  the  principal  patent  for  the  collection  of 
useful  products  from  pyroligneous  gases  or  vapours,  and 
for  the  destruction  or  treatment  of  the  other  products, 
i<  carried  out  at  a  constant  and  predetermined  temperature. 
An  inert  gas  may  be  injected  into  the  hot  vapours  to 
reduce  the  temperature.  The  formaldehyde  and  acetic 
acid  are  allowed  to  act  on  the  phenols,  and  can  be  recovered 
in  a  resinous  form.  The  temperature  may  be  kept 
constant  by  employing  non-conducting  material  instead 
of  a  bath  of  heating  liquid.  Mechanical  means  may  be 
employed  to  secure  an  even  distribution  of  temperature. 

— R.  L. 

Acetone  ;   Process  for   the   purification   of .        J.    B. 

E.   E.   Arnoult  and  L.   L.   Jumau.     Fr.   Pat.   386,181, 
April  6,  1907. 

The  crude  acetone  is  purified  and  deodorised  by  treating 
it  with  oxidising  agents,  either  with  or  without  the  addition 
of  salts  capable  of  absorbing  the  products  of  oxidation. 
The  acetone  after  treatment  is  pure  enough  to  be  used  in 
perfumery  and  pharmacy. — W,  H.  C. 


Distillation  of  ivood  and  similar  materials  ;  Process  and 
apparatus  for  the  recovery  of  the  various  products  con- 
tained in  the  gases  from  the .     R.  Strobach.     Fr. 

Pat.  386,424,  Jan.  21,  1908. 
The  crude  gases  from  the  distillation  of  wood  are  passed 
through  a  layer  of  tar  of  sufficient  height  to  completely 
tree  the  gas  bubbles  from  the  tar  by  a  single  passage,  the- 
sis being  subsequently  washed  with  milk  of  lime.  To 
allow  of  continuous  working,  two  tar  washers  are  provided, 
which  may  be  used  alternately.  The  tar  collected  is 
ili awn  off  through  a  siphon  to  a  vessel  open  to  the  atmos- 
phere.— R.  L. 

Presses  for  the   treatment  of  paraffin  scale  or  wax,  fats, 

fatty  acids,  and  like  substances;  Horizontal .     J. 

Bateman,  London.     Eng.  Pat.   19,184,  Aug.  26,  1907. 

The  charges  of  paraffin,  etc.,  usually  contained  in  bags, 
are  placed  in  separate  pressing  frames  provided  with 
porous  plates  or  gratings,  and  with  gear  for  the  expression. 
Each  of  these  is  adapted  to  be  let  down  into  tanks  of  hot 
water,  wherein  the  pressing  is  effected,  and  the  expressed 
softer  material  carried  off  by  a  current  of  water.  An 
injection  of  mixed  air  and  steam,  bubbling  upwards 
through  the  frame,  promotes  the  separation  of  the  softer 
material. — C.  A.  M. 

Petroleum  oils  ;  Process  for  purifying .      E.  W.  Wynne. 

Fr.   Pat.   386,651,  Jan.   29,    1908.     Under  Int.   Conv., 

Jan.  30,  1907. 
See  Eng.  Pat.  2314  of  1907  ;  this  J.,  1907.  863.— T.  F.  B. 

Fat  from  mineral  oils.     Eng.  Pat.  17,523.     See  XII. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Sulphonation  ;  Kinetics  of .    H.  Marti nsen.  Z.  physik.. 

Chem.,  1908,  62,  713—725. 

Examination  of  the  conditions  of  sulphonation  of 
^-nitrotoluene  gave  the  following  results  : — The  sulphona- 
tion is  a  reaction  of  the  first  order,  as  far  as  nitrotoluene 
is  concerned.  It  is  influenced,  in  the  direction  of  being 
limited,  by  the  water  produced.  The  velocity  of  reaction 
is  greater  as  the  acid  is  stronger  ;  a  given  amount  of  water 
appears  to  have  a  greater  effect  on  the  velocity,  when  added 
as  a  diluent  to  actual  sulphuric  acid,  than  when  added  to  a 
fuming  acid.  The  following  coefficients  express  the  velocity 
of  sulphonation  (at  25°  C.)  in  the  corresponding  media  : — 

H2S04,  2-4  per  cent.  S03 fc1=0-003 

H2S04   A;1=0-0004 

99-4  per  cent.  H2S04,  0-49  per  cent. 

H2SO3    A;!  =  0-0000005 

For  each  10°  C.  rise  of  temperature,  the  coefficient  is  in- 
creased two-  to  two-and-a-half-fold.  The  method  affords 
a  new  means  of  following  the  progress  of  sulphonation  ;  it 
consists  in  keeping  the  substance  to  be  sulphonated  at  a 
constant  temperature  in  a  large  excess  of  sulphuric 
acid  of  the  desired  strength,  and  after  stated  periods, 
taking  out  samples,  nitrating  with  a  quantity  of  nitric  acid 
exactly  enough  for  the  amount  of  the  original  substance 
contained  in  the  sample,  and  ascertaining  by  the  nitrometer 
the  amount  of  nitric  acid  in  excess,  which  corresponds  to 
the  amount  of  sulphonation  that  has  taken  place. — J.  T.  D. 

o-Xitrobenzaldehyde  ;    Condensation  of with  aromatic 

hydrocarbons  in  presence  of  concentrated  sulphuric  acid. 
A.  Kliegl.  Ber.,  1908,  41,  1845—1851. 
o-Xitrobenzaldehyde  (5  grms.),  toluene  (20  grms.)  and 
concentrated  sulphuric  acid  (20  grms.)  are  mixed  in  the 
cold  and  allowed  to  remain  for  24  hours.  Water  is  then 
added,  the  whole  extracted  with  ether,  and  after  evapora- 
tion of  the  ether  and  toluene,  distilled  in  steam.  The 
yellow  distillate  consists  of  a  mixture  of  o-nitrophenyl- 
};-tolylketone  and  p-tolylanthroxan,  which  are  separated 
by  fractional  crystallisation  from  alcohol.  o-Nitrophenyl-p- 
tolylketone  was  also  synthesised  by  oxidising  o-nitro- 
phenyl-p-tolylmethane      (prepared     from      o-nitrobenzy 
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chloride,  toluene,  and  aluminium  chloride)  with  sodium 
bichromate  and  glacial  acetic  acid.  It  crystallises  from 
glacial  acetic  acid  in  colourless  prisms  melting  at  155°  C, 
and  yields  o-nitrobenzoyl-4-benzoic  acid  on  oxidation. 
p-Tolylanthroxan  is  best  prepared  by  reducing  o-nitro- 
phenyl-p-tolylketone  with  tin  and  acetic  acid.  It  crystal- 
lises from  alcohol  in  yellow  needles  or  plates  melting  at 
95-5°  C.  o-Xitrobenzaldehyde  condenses  more  slowly  with 
benzene  to  yield  chiefly  phenylanthroxan  :  only  a  trace  of 
o-nitrobenzophenone   was  obtained  in  one  experiment. 

—J.  C.  C. 

7 -Hydroxy- ^-naphthoquinone  ;  Azonium  compounds  and 
azines  from  - — — .  F.  Kehrmann  and  R.  Brunei.  Ber., 
1908,  41,  1832—1837. 

By  heating  a  mixture  of  phenyl-o-phenylenediamine 
hydrochloride  (2-4  grms.)  and  7-hydroxy-i6-naphtho- 
quinone  (2  grms.)  in  alcoholic  solution  to  which  a  trace  of 
hydrochloric  acid  is  added  (100  c.c.  of  alcohol  :  2  drops  of 
acid),  6-hydroxyphenylisonaphthophenazonium  chloride 
(I)  is  formed  in  black,  shining  leaflets.     The  free  base  could 


OH 


Cl    C6H5 


,/\N/\/3 


OH 

s/\io 

N\/\3 
I  I  I 

i.  cK  n:6h5 

ii. 

only  be  obtained  as  a  green  solution  by  treating  this  with 
silver  hydroxide.  When  the  chloride  is  allowed  to  remain 
some  days  in  contact  with  aniline,  the  aniline-group  enters 
the  position  (3),  with  the  formation  of  a  dark-blue  sub- 
stance. The  isomeric  9-hydroxyphenylnaphthophen- 
azonium  chloride  (II.)  is  formed  to  a  slight  extent  in  the 
above  reaction.  By  using  o-phenylenediamine  hydro- 
chloride in  this  condensation  instead  of  the  phenyl  deriva- 
tive,  9-hydroxynaphthophenazine 

HO.C10H5<^  \C6H4 

is  obtained.  This  crvstallises  in  vellow  leaflets,  m.  pt.  285°  C. 

—J.  C.  C. 

Helianthin  [Methyl  Orange]  ;  Action  of  dilute  nitric  acid  on 
.     J.  J.  Fox.     Ber.,  1908,  41,  1989—1991. 

When  Methyl  Orange  is  mixed  with  dilute  nitric  acid  it  is 
decomposed,  with  formation  of  dinitromonomethylaniline 
and  elimation  of  a  methyl  group.  By  keeping  the  mixture 
cold  and  filtering  from  the  dinitromethylaniline,  the 
presence  of  a  diazo-compound  in  the  filtrate  can  be 
detected.— J.  C.  C. 

Lactone    dyestuffs.     III.     Constitution     of    dlngic     acid. 

J.  Herzig,  J.  Polak,  and  M.  V.  Bronneck.     Monats.  f. 

Chem.,  1908,  29,  263—280.     (See  also  this  J.,  1904,  818  ; 

1907,  193). 
ELLAGicacid  was  converted  into  its  tetramethyl-derivative 
by  means  of  diazomethane,  and  then  further  methylated 
by  means  of  methyl  iodide  in  alcoholic  solution.  In  this 
way  two  ether-esters  were  obtained,  which  on  analysis 
proved  '<>  be  1  lie:  mono-  and  di-et  lier-ester  respectively  of 
the  dilactone  of  diphen  yl-2..'5.7.N-tetra  met  how  - 1  .(>- 
(lihydroxy-H.  Kl-dii'arboxylic  acid.  The  formation  of 
these  compounds  is  a  further  confirmation  of  the  correct- 
ness of  Glraebe's  formula  for  cllngir  acid  (see  this  .).,  1906, 
899,  ios7). — A.  8. 

Lactone  dyestuffs.      IV.      Risoflavin  and  its   analogue  from 

grdlic  acid.     J.    Herzig  and    R.    Tsoherne.      Mon  its.    t. 

Chem.,  1908,  29,  281—294.     (See  tins  .J..  1907,  193). 

It  has  been  found  thai  the  compound,   <Yi '!.,().,(( H'H:1)T, 

obtained  by  the  further  methylationof  trimethylresoflavin, 

yields  the  ether-aeid.  CmHs(OCH»)6(COOH))8,  when 
saponified  with  strong  alkali.     Resonavin  is  therefore  s 


derivative*  of  diphenyldimethylolide,  and  its  formation 
from  «y7n.-dihydroxy benzoic  acid  may  be  expressed  by 
the  equation  : 

2C7H604  +  02  =  C14H607  +  3H20. 
The  analogue  of  resosflavin  obtained  by  the  oxidation  of 
gallic  acid,  and  probably  identical  with  Perkin's  flavellagic 
acid  (this  J.,  1906.  258),  was  proved,  in  a  similar  manner, 
to  be  a  monohydroxy  derivative  of  ellagic  acid. — A.  S. 

Patents 

Vat  dyestuffs  ;   Manufacture  of .     O.  Imray,  London. 

From  Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hoechst  a/Main,  Germany.  Eng.  Pat.  8162,  April  8. 
1907. 
New  vat  dyestuffs  are  formed  when  phenylthioglycollic 
acid,  or  one  of  its  substitution  products  having  a  free 
orthn-position,  is  treated  in  the  cold  or  gently  warmed  with 
sulphuric  acid  chlorhydrin.  Dyestuffs  prepared  from 
meta-substituted  phenylthioglycollic  acids  tend  to  have 
reddish  shades,  whilst  para-substituted  derivatives  produce 
dyestuffs  of  a  bluish  tint.  Substituted  naphthylthioglycollic 
acids  with  a  free  peri-  or  ortho-position  can  be  employed 
instead  of  substituted  phenylthioglycollic  acids,  and  the 
sulphuric  acid  chloihydrin  may  be  replaced  by  sulphuric 
acid  chlorhvdrin  which  has  been  treated  with  sulphur. 

—P.  F.  C. 

Azo  dye  stuff  ;     Red .     C.   O.   Miiller  and  A.   Otto, 

Assignors  to  Farbwerke  vorm.  Meister,  Lucius,  und 
Briining,  Hochst  on  the  Maine,  Germany.  U.S.  Pat. 
888,837,  May  26,  1908. 

See  Eng.  Pat.  9548  of  1907  ;  this  J.,  1907,  960.— T.  F.  B. 

Methylthiophenol-o-carboxylic        acid ;        Making . 

B.  Homolka,  Frankfort,  and  R.  Welde,  Assignors  to 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining,  Hochst 
on  the  Maine,  Germany.  U.S.  Pat.  889,010,  May  26, 
1908. 

See  Eng.  Pat.  593  of  1907  ;  this  J.,  1907,  1003.— T.  F.  B. 

Vat  [thioindigo]  dyestuffs  ;  Process  of  making .  Farb- 
werke vorm.  Meister,  Lucius,  und  Briining.  Fr.  Pat. 
386,317,  April  8,  1907. 

See  Eng.  Pat.  8162  of  1907  ;   preceding.— T.  F.  B. 

p-Nitrochrysazindi-methylether ;     Preparation    of . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  193,104,  July  15,  1906. 

Chkysazindimethyl  ether  is  nitrated  by  treatment  with 
1  mol.  of  nitric  acid  in  solution  in  concentrated  sulphuric 
acid.— T.  F.  B. 

Leuco-compounds  of  the  oxazine  series  ;    Manufacture  of 

.     P.    A.    Newton,    London.     From    Farbenfabr. . 

vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat, 
17.960,  Aug.  7,  1907. 

See  U.S.  Pat.  884,745  of  1908  ;  this  J.,  1908,  497.— T.  F.  B. 

Tetrazo    dyestuff  ;     Red .      E.    Meyer,    Assignor    to 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
U.S.  Pat.  888,522,  May  26,  1908. 

See  Bt.  Pat.  383,128  of  1907  ;  tins  J.,  1908,  329.— T.  F.  B. 

Leuco  derivatives  of  the  gallocyaninc  series  ;      P  rod net  ion 

of  new .     Farbenfabriken  vorm    V.   Bayer  und  Co. 

Kr.  Pat  386,065,  dan.  it,  L908.  Under  Int.  Cony., 
April  22,  19(17. 

The  new  derivatives  are  obtained  by  the  condensation 
of  gallooyanines  with  compounds  containing  the  glycine 
radical  (.NH.CHo.COoH),  such  as  phenylglycine,  naphthyl- 
glycine,    aminophenylglycine,    etc.     Thus,    n.">    kilos,    of 

gallocyanine    are    added    to    a     solution    of    31     kilos,      of 

phenylglycine  in  21   kilos,   of  hydrochloric  acid  (19    B.) 

and  800  litres  of  water.  The  mixture  is  heated  to  boiling, 
and  maintained  at  this  temperature  until  the  colour 
just  disappears.     !•'.  M. 
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Ltuco  derivatives  of  the  gallocyanine  scries  ;    Process  for 

producing .     Farbenfabr.  vorm.  F.  Baver  unci  Co. 

Fr.  Pat.  386.066,  Jan.  9,  1908. 

See  OS.  Pat.  884.74.->of  1908  :  this  J.,  1908,497— T.  F.  B. 

Duestuff  ;    Direct  cotton .     J.   Turner.  Huddersneld. 

U.S.  Pat.  888.942.  May  28,  1908. 

See  Ft.  Pat.  375,476  and  Eng.  Pat.  3167  of  1907  ;   this  J.. 
1907,  961,  and   1908.  277— T.  F.  B. 

Tetrazo  dyestuff  ;  Bed .    K.  Jedlicka  and  A.  Schedler, 

Assignors  to  Soc.  Chem.  Ind.  in  Basle,  Basle.  U.S. 
Pat  889,016,  May  26,  1908. 

See  Eng.  Pat.  6814  of  1907  ;  this  J.,  1907,  1003.— T.  F.  B. 

Vat    [thioindigo]    di/estufj  ;     Production    of    a    red . 

Fabr.  Baloise  de  Prod.  Chimiques.  Fr.  Pat,  385,920. 
Jan.  3,   1908.     Under  Int.   Con  v.,  Jan.   16,  1907. 

See  Eng.  Pat.  344  of  1908  ;   this  J.,  1908,  399.— T.  F.  B. 

Sulphonaiion  of  aromatic  bodies  ;   Process  for  the  approxi- 
mate  separation    of    reaction    products    resulting    from 

the .     \V.  .Miersch,  Niedersedlitz,  Germany.     U.S. 

Pat.  889,799,  June  2,  1908. 

See  Fr.  Pat.  373,338  of  1907  ;    this  J.,  1907,  680.— T.  F.  B. 

Azo  dyestuffs  ;    Process  for  producing .      Act.-Ges. 

f.  Anilinfabr.     Fr.  Pat.  386,101,  April  4,  1907. 

See  Eng.  Pat.  7147  of  1907  ;  this  J.,  1908,  156.— T.  F.  B. 

[A  zo\  dyestuffs  for  wool  ;  Process  for  producing  yellow • 

Act.-Ges.  f.  Anilinfabr.  Fr.  Pat.  386.316,  April  8., 
1907. 

See  Eng.  Pat.  7146  of  1907  ;   this  J.,  1908,  71.— T.  F.  B. 

Disazo    dyestuffs    and    their    manufacture.     Act.-Ges.    f. 
Anilinfabr.     Fr.  Pat.  386,719,  April  16,  1907. 

See  Eng.  Pat.  8729  of  1907  ;  this  J.,  1908,  329.— T.  F.  B. 

a-ji-Hydroxyanthraquinones  or  anthraquinone-a-fi-hydroxy- 

sulphonic  acids  ;    Preparation  of .     R.   Wedekind 

und  Co.     Ger.  Pat.  195,874,  July  23,  1903. 

As"THRAQUixoxE-a-/3-disulphonic  acids  or  their  alkali 
salts  are  heated  under  pressure,  in  aqueous  solution 
or  suspension,  with  alkaline-earth  hydroxides,  in  presence 
of  an  oxidising  agent. — T.  F.  B. 

Hydroxy-compounds ;     Process    for    the    preparation    of 

from   their   alkali   salts.     Chem.    Fabr.    Griinau, 

Landshoff  und  Mever.  Ger.  Pat.  192,881,  July  22, 
1906. 

The  alkali  salts  are  treated  with  carbon  monoxide  under 
pressure,  at  a  temperature  above  150°  C,  alkali  formates 
being  formed  in  addition  to  the  hydroxy-compound. 
In  applying  the  process  to  the  preparation  of  alizarin, 
the  latter  remains  dissolved  in  the  alkali  formate,  but  can  be 
separated  by  addition  of  a  small  quantity  of  a  mineral 
acid. — A.  S. 

Thiosalicylic    acid    (SH:COOH  =  l  :2)  ;    Preparation    of 

.     L.   Cassella  und  Co.     Ger.  Pat.   193,290,  July 

26,  1906.  Addition  to  Ger.  Pat.  189,200,  June  29, 
1906. 

The  process  desciibed  in  the  original  patent  (this  J., 
1908,  246)  may  be  modified  by  the  substitution  of  alkali 
sulphides  for  sulphydrates.  The  reaction  is  accelerated 
by  addition  of  copper  or  a  copper  salt. — T.  F.  B. 

p-Aminodiphenylamine    and  its  derivatives  ;•    Preparation 

of .     F.    Ullmann.     Ger.    Pat.    193,351,    Sept.    9, 

1906. 

The  sulpho-group  may  be  removed  from  4-aminodiphenyl- 
amine-2-sulphonic  acid  or  its  derivatives  by  heating 
with  mineral  acids  to  a  temperature  not  exceeding 
100c  C— T.  F.  B.  ' 


p-Nitrodiphenylamine    and  its  derivatives;-     Preparation 
of  .     F.   Ullmann.     Ger.   Pat.    193,448,  July    17» 

1906. 
4-Nitrodiphenylamine-2-sulphonic  acid  or  its  derivatives 
is  converted  into  ;;-nitrodiphenylamine  or  its  derivatives 
by  heating  to  temperatures  not  over  100°  C,  and  without 
increase  of  pressure,  in  presence  of  mineral  acids. — T.  F.  B. 

Vat  dyestuffs  ;  Process  for  preparing .     Kalle  und  Co. 

Ger.  Pat.  197,037,  Jan.  17,  1907. 
3-Oxy-  ( 1  )-thionaphthene  is  condensed  with  halogen  deriva- 
tives" of  a-naphthol  or  a-naphthoquinone  which  have 
at  least  one  halogen  atom  in  the  ortho- position  to  an 
oxygen.  The  dyestuff  from  2.3-dichloro-a-naphtho- 
q  urn  one,  for  example,  gives  a  yellowish  vat,  which  dyes 
blue-black  shades  on  textile  fibres. — T.  F.  B. 

I  satin   and   its   monomethyl   derivative ;     Preparation   of 
.     R.  Bauer.      Ger.  Pat.  193,633,  Feb.  21,  1907. 

Diphenyl- or  ditolyl-oxalimide  chloride,  RN:CC1.CC1:NR, 
obtained  by  treating  the  oxamides  with  phosphorus 
pentachloride,  is  warmed  with  sulphuric  acid;  the  isatin 
may  be  isolated  by  pouring  the  solution  into  water,  or  by 
neutralising  the  product  with  baryta,  diluting  the  solution, 
and    precipitating    the    isatin    with    hydrochloric    acid. 

— T.  F.  B. 

o-Hydroxydisazo      dyestuffs ;       Process      for     preparing' 

chrome .     Anilinfarben-und  Extrakt  Fabr.   J.    R. 

Geigy.     Ger.  Pat.   197,036,  May  22,   1907. 

m-Hydroxy-p-diazobenzene-p'-sulphonic  acid,  obtained 
by  "treating  m-nitro-p-diazobenzene-p'-sulphonic  acid 
with  an  alkali  bicarbonate,  is  combined  with  an  azo 
dyestuff  component.  Alkali  carbonates  convert  the  nitro- 
compounds into  nitrosamines  which  will  not  combine 
with  phenols,  etc.  The  dyestuffs  dye  wool  red-brown 
to  green  shades,  of  good  depth  and  fastness. — T.  F.  B. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,   AND    FIBRES. 

Artificial  silk;    Microscopical  examination  of  dyed  fibre* 

of .     w.     Minajeff.     Z.     Farben-Ind.,    1908,     7, 

63—66,  81—83. 
"  Glanzstoff"  was  chosen  as  the  particular  artificial  silk 
fibre,  because,  being  produced  from  cuprammonium 
solution,  the  cellulose  is  said  to  be  more  or  less  pure.  The 
fibres  of  "  Glanzstoff,"  unlike  the  cotton  fibres  from  which 
they  are  made,  are  homogeneous  and  structureless,  some- 
what resembling  glass.  Fibres  dyed  with  substantive 
cotton  dyestuffs  were  found  to  have  the  dye  fairly  evenly 
distributed  over  their  surfaces  ;  the  sections  of  the  dyed 
fibres  showed  that  the  outside  of  the  fibre  was  coloured  deep- 
est, and  that  the  colour  gradually  decreased  in  intensity 
towards  the  centre  of  the  fibre.  In  the  case  of  a  group 
of  fibres  attached  together,  the  parts  of  the  fibres  inside 
the  group  were  not  so  strongly  dyed  as  those  on  the 
outside  ;  the  group  acted  in  this  respect  as  a  single  fibre. 
The  sulphide  dyestuffs  were  found  to  behave  entirely 
differently  from  the  substantive  cotton  colours  towards  the 
"'Glanzstoff"  fibres,  in  that  the  sections  of  the  fibres 
dyed  with  these  colours  showed  an  even  dyeing  throughout 
the  mass.  Indigo  was  deposited  evenly  on  the  fibres  ; 
the  sections  of  the  dyed  fibres  showed  that  the  outside  of 
the  fibre  was  the  deepest  dyed,  whereas  the  centre  was 
hardly  affected.  The  intensity  of  the  colour,  however, 
did  not  fade  gradually  towards  the  centre  of  the  fibre,  but 
divided  itself  into  two  and  sometimes  three  zones,  which 
were  evenly  coloured  but  weaker  in  intensity  as  the  centre 
was  approached.  Basic  dyestuffs  were  not  taken  up 
evenly  by  the  fibres.  The  sections  of  the  fibres  dyed  with 
these  colours  showed  that  whilst  the  colour  lake  was  aggre- 
gated principally  on  the  outside  of  the  fibres,  in 
some  cases  small  specks  of  the  lake  existed  inside  the 
fibre.     Aniline  black  was  found  to  be  taken  up  evenly  by 
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the  "  Glanzstoff."  On  magnifying  the  fibres  dyed  with 
Paranitraniline  Red  to  220  diameters,  the  colour  lake  was 
seen  to  be  irregularly  dispersed  in  patches  over  the  surface 
of  the  fibre.  Turkey  Red  existed  on  the  fibre  in  small 
patches,  the  fibre  substance  being  practically  undyed. 
When  a  group  of  fibres  was  dyed  Turkey  Red,  the  colour 
lake  was  deposited  on  the  outside  of  the  group,  leaving 
the  inner  constituents  unaffected.  In  comparing  the 
dyeings  in  the  case  of  cotton  (natural  fibre)  (see  this  J., 
1907,  1236)  with  those  of  "  Glanzstoff  "  (artificial  fibre), 
the  author  regards  the  presence  of  the  canal  in  the  former 
fibre  as  undoubtedly  assisting  the  penetration  of  the  dye- 
stuff  throughout  the  mass  of  the  fibre.  Sketches  of  th^e 
fibre  as  seen  under  the  microscope  are  given. — S.  H.  H. 

Indigo  ;  Action  of  oxalic  acid  in  discharging .     W.  P. 

Jorissen  and  W.  E.  Ringer.  Chem.  AYeekblad,  1908,  5, 
269—275.  Chem.  Zentr.,  1908,  1,  1996.  (See  also  this 
J.,  1903,  623,  1344.) 

By  means  of  conductivity  determinations,  the  authors 
have  found  that  there  is  no  formation  of  a  double  com- 
pound when  dilute  solutions  of  chromic  acid  and  oxalic 
acid  are  mixed,  and  hence  that  Prudhomme's  explanation 
of  the  accelerating  effect  of  oxalic  acid  on  the  oxidation 
of  indigotin  by  chromic  acid  (this  J.,  1903,  359,  491)  falls 
to  the  ground. — A.  S. 

Indigo,  a  blue  sulphide  dyestuff,  and  Indanthrene    Blue  : 

Examination  of 071  the  cotton  fibre.      G.  Nothnagel 

and  R.  Vive.  Veroffentl.  Gebiete  d.  Militarsanitatswes., 
38,  20—34.     Chem.  Zentr.,  1908,  1,  1993. 

The  authors  have  examined  the  fastness  of  indigo,  an 
unidentified  blue  sulphide  dyestuff,  and  Indanthrene  Blue 
on  cotton.  It  was  found  that  the  Indanthrene  dyestuff 
was  faster  in  all  respects  than  indigo  and  the  sulphide 
dyestuff.  It  was  fast  to  light  and  washing,  and  was  not 
attacked  appreciably  by  any  of  the  reagents  tried  (soap, 
sodium  carbonate,  alcohol,  ether,  acids,  alum,  borax, 
mercuric  chloride,  cresol  soap  solution,  perspiration)  with 
the  exception  of  bleaching  powder.  After  attack  by 
bleaching  powder,  the  Indanthrene  dyestuff  could  be 
regenerated  by  treatment  with  sodium  hydrosulphite. 

—A.  S. 

Patents. 

Artificial  horse-hair  and  ribbons  of  cellulose  ;  Manufacture 

of .     E.  Crumiere,  Paris.    Eng.  Pat.  6766,  March  26, 

1908.     Under  Int.  Con  v.,  April  23,  1907. 

•SEEFr.  Pat.  377, 118  of  1907;  this  J.,  1907,  1045.— T.  F.  B. 

Artificial  silk  threads  ;  Production  of  lustrous  and  soft 

H.  E.  A.  Vittenet.     Fr.  Pat.  386,109,  April  5,  1907. 

The  opacity  of  artificial  silk  is  stated  to  be  due  to  an  excess 
of  moisture  in  the  nitrocellulose  solution,  or  to  the  atmo- 
sphere in  which  the  thread  is  produced  being  too  damp. 
In  the  arrangement  described,  the  spinnerets  are  in  a 
chamber  in  which  air.  of  about  5(1  per  cent,  humidity  and 
with  a  temperature  of  about  10°  C,  is  circulated.  The 
reels  upon  which  the  threads  are  wound,  arc  surrounded 
by  a  hood,  within  winch  a  temperature  of  60  to  80  C. 
is  maintained  by  means  of  steam  pipes,  or  the  reels  may 
revolve  in  frictional  contact  with  a  hollow  cylinder 
through  which  hot  water  flows.  By  this  arrangement  the 
rate  of  evaporation  of  the  solvent  is  retarded  during  the 
£rst  period  of  coagulation,  and  any  moisture  which  may 
have,  been  deposited  in  the  thread  isal  once  removed  in  the 
warm  atmosphere  in  which  the  coagulation  is  completed, 
the  fibres  thus  produced  being  soft  and  highly  lustrous. 

— F.  M. 

Artificial  silk  ;   Manufacture  from  commercial  cellulosi    <>', 

while,  brilliant,  supple,  elastic,  and  tough  threads  of . 

Q.  Guadagni.  Br.  Pat.  386,330,  Jan.  L8,  L908.  Under 
Int.  Conv.,  Sept.  28,  1907. 

Cellulose  is  dissolved  in  a  solution  of  ammonia,  con- 
taining in  suspension  siillicient  copper  hydroxide  to  form 
a  cupric  compound  with  the  cellulose,  wlm-h  )S  readily 
soluble    in    the    cupruminonium    solution.       The    solution 


of  the  cellulose  is  effected  in  an  airtight  vessel,  provided 
with  an  agitator  and  connected  with  an  airtight  reservoir 
containing  the  cellulose  to  be  dissolved.  This  reservoir 
is  also  provided  with  a  device  whereby  a  constant  quantity 
of  cellulose  can  be  transferred  automatically  into  the 
solution  vessel.  A  current  of  air  is  forced  into  the 
cuprammonium  solution,  and  by  the  rapid  evaporation 
of  ammonia  which  is  thus  produced,  the  low  temperature 
necessary  for  the  solution  of  the  cellulose  is  obtained. 
The  ammonia,  liberated  in  this  manner,  is  afterwards 
brought  into  contact  with  the  cellulose  contained  in  the 
reservoir.  The  solution  of  cellulose  in  the  cuprammonium 
liquor  is  forced  through  fine  apertures  into  a  coagu- 
lating bath  consisting  of  solutions  of  hydrochloric  and 
sulphuric  acids  in  such  quantities  that  the  total  acidity 
is  just  sufficient  to  convert  the  bases  (copper  and  ammonia), 
employed  in  the  solution  of  the  cellulose,  into  salts. 

—P.  F.  C. 

Felt ;     Process  for    preparing    fabrics    for     milling    and 

for  removing  acid  and  fatty  substances  from .    E. 

Thomas.     Fr.  Pat,  386,432,  April  10,  1907. 

The  fabric  is  first  treated  with  a  sulpholeic  acid  and  then 
milled  in  dilute  sulphuric  acid  (0-5° — 2°  B.).  The  material 
is  then  worked  for  20 — 25  minutes  in  lukewarm  water,  and 
is  finally  washed  for  45  minutes  in  cold  water. — P.  F.  C. 

Bleaching  of  [vegetable]  fibres,  fabrics,  etc.  A.  G.  Bloxam, 
London.  From  Kirchhoff  und  Neirath,  Berlin.  Eng. 
Pat.  15,137,  July  1,  1907. 

It  is  proposed  to  treat  the  material  with  magnesium 
perborate  at  a  temperature  just  above  100°  C,  and  under 
pressure,  in  the  presence  of  an  alkali  (caustic  soda,  sodium 
carbonate),  or  a  weakly  alkaline  salt  such  as  sodium 
phosphate  or  borate,  or  an  alkali  salt  of  a  fatty  acid.  The 
amount  of  active  oxygen  required  for  effective  bleaching 
is  stated  to  be  0-03  to  0-06  per  cent,  of  the  weight  of  the 
goods  taken.  The  feature  of  the  process  is  the  working 
under  raised  temperature  and  pressure,  and  it  is  claimed 
that  even  though  the  boiling  is  carried  out  in  the  presence 
of  alkali  and  an  oxidising  agent,  there  is  no  tendering  due 
to  the  formation  of  oxycellulose. — F.  M. 

Mercerising  ;    Process  of .     A.  E.  Smith  and  J.  K. 

Milliken,  Dighton,  Mass.  U.S.  Pat,  889,861,  June  2, 
1908. 

The  material  is  successively  treated  with,  a  crude  solution 
of  viscose  and  with  an  alkali. — P.  F.  C. 

Fabrics  ;    Treatment  of  textile .     D.  Chedlow,  Great 

Yarmouth,  W.  P.  Dreaper,  Felixstowe,  and  W.  T.  Hall, 
Great  Yarmouth.     Eng.  Pat.  11,575,  May  17,  1907. 

A  frame  consisting  of  two  slotted  sides,  held  together  by 
four  stout  stay-rods,  is  fixed  at  the  middle  in  suitable 
bearings,  so  as  to  swing  and  rotate  freely.  In  order  to  fill 
the  frame  with  the  fabric,  the  two  end  stays  are  removed, 
one  end  of  the  fabric  to  be  treated  is  attached  to  a  slender 
rod,  ami  this  rod  is  then  inserted  into  two  opposite  slots 
in  the  arms  of  the  H -shaped  skeleton  frame.  The  whole 
frame  is  given  a  half  turn,  a  second  rod  is  slipped 
into  the  second  pair  of  slots,  and  the  fabric  then  wrapped 
round  it.  These  operations  arc  related  until  the  whole 
Length  of  the  fabric  is  wound  on  to  the  frame.  To  keep 
the  rods  from  touching  one  another  alone  their  length. 
thej  are  provided  with  button  ends.  In  order  to  allow 
of  the  necessary  contraction  in  the  length  of  the  goods, 
the  machine  is  pro-*  ided  with  a  device  which  ensures  that 
the  folds  of  the  fabric  an-  quite  loose  at  the  time  of  immer- 
sion. The  whole  frame  with  the  fabric  wound  U|H)ll  it, 
is  arranged  inside  a  tank  containing  the  necessary  solu- 
tion, and  a  swaying  or  other  suitable  motion  is  imparted 
to  it.-    I'.   V.  ('.  ' 

Wool  or  hi'   fibres  ;  Appliances  for  the  treatment  of 

by  dyeing,  <<v.  ,1.  w.  Burgoyne,  Bradford.  Eng.  Pat. 
2:t,7:{<i.  n.t.  28,  1907. 

Yarn  or  Blubbing,  of  wool,  cotton.  Hax,  or  the  like,  maj 

be  SCOUred,  disinfected,  or  dyed  in  a  tank,  in  which  it 
upon    a    false    bottom.      Above    the    tank    is    a    hydraulic 
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press,  the  plate  of  which  works  in  guides,  and  beneath  this 
plate,  and  adjustable  in  relation  to  it.  is  a  "  seray."  or 
auxiliary  presser.  which  comes  into  contact  with  the 
material  under  treatment,  and  squeezes  out  all  super- 
fluous liquor,  when  the  ram  of  the  press  is  lowered. 
Thorough  impregnation  of  the  material  is  obtained  by 
lowering  and  raising  the  press,  whilst  the  liquor  is  in  the 
tank,  after  which  the  liquor  is  run  off.  and  the  material 
is  washed  with  water.  The  excess  o;  water  is  then  squeezed 
out.  and  the  false  bottom,  with  the  material  resting  on  it. 
is  lifted  out  by  a  device  described  in  the  patent. — F.  M. 

Starching   and   dyeing.     E.    M.    Sharp.    Padiham,    Lanes. 

Eng.  Pat.  12,695,  June  1,  1W7. 
The  goods  to  be  starched  and  dyed  are  dipped  into  a 
liquid  containing  starch  and  with  the  dyestutf  held  in 
suspension  by  gam  tragasol.  The  gum  tragasol  also 
prevents  the 'subsequent  rotting  of  the  goods  submitted 
to  this  process.  On  drying  the  material  after  the  dipping, 
it  is  ready  for  use.  and  has  a  brilliant  colour.  The  starch 
and  gum  tragasol  may  be  combined  as  described  in  Eng. 
Pat.  7560  of  1904  (this  J..  1904.  1212).— S.  H.  H. 

Dyeing  with  sulphide  dye-stuffs  ;    Process  for .     Farb- 

werke  vorm.  Meister,  Lucius,  und  Briining.  Fr.  Pat. 
386,501,  April  11,  1907. 

See  Eng.  Pat.  8631  of  1907  ;   this  J.,  1908,  559.— T.  F.  B. 

Colouring  matters  [azo  dyestuffs)  on  the  fibre  ;   Production 

of  .        Calico    Printers'  Assoc,    Ltd.,    and   E.    A. 

Fourneaux.  Fr.  Pat.  386.681,  Jan.  2,  1908.  Under 
Int.  Conv.,  Jan.  11,  1907. 

See  Eng.  Pat.  765  of  1907  ;   this  J.,  1908,  157.— T.  F.  B- 

Colouring    matters    on    the    fibre;     Production    of . 

Calico  Printers'  Association,  Ltd.,  and  E.  A.  Fourneaux. 

Fr.    Pat.    386,069,    Jan.   9,   1908.      Under  Int.   Conv., 

Jan.  11,  1907. 
See  Eng.  Pat.  764  of  1907  ;   this  J.,  1908,  157.— T.  F.  B. 

Yarns ;     Apparatus   for    printing   or   dyeing .      N. 

Costikyan,  Leicester.  Eng.  Pat.  23,675,  Oct.  26,  1907. 
Wakp  yarns,  and  especially  carpet  or  pile  yarns,  are 
suitably  supported,  and  as  many  knots  or  spaces  printed, 
or  dyed,  in  uniform  or  different  shades  as  desired,  by 
causing  suitable  discs  which  revolve  in  troughs  containing 
the  colour  or  dyestuff,  to  come  into  contact  with  them. 
The  discs  are  secured  upon  shafts  (supported  upon  spring- 
bearings)  which  are  carried  in  a  framework  or  carriage, 
capable  of  movement  in  a  lateral  direction.  When  one 
length  of  yarn  has  been  printed,  the  carriage  is  moved, 
or  the  yarn  drawn  forward,  so  that  a  fresh  length  comes 
opposite  the  printing  rollers,  and  the  operations  are 
repeated  until  the  whole  length  of  varn  has  been  treated. 

— F.  M. 

Aniline  Black  on  fibres  and  fabrics  ;  Production  of 

A.  G.  Green.  Fr.  Pat.  386,361,  Jan.  18,  1908.  Under 
Int.  Conv.,  Feb.   12,  1907. 

The  material  is  impregnated  or  printed  with  a  mixture 
containing  aniline  or  its  homologues,  an  organic  or  a 
mineral  acid,  and  an  oxygen-carrier  such  as  a  copper 
salt,  together  with  a  para-diamine  or  a  para-aminophenol. 
To  prevent  the  formation  of  oxidation  products  in  the 
padding  liquor,  the  copper  salt  may  be  reduced  to  the 
cuprous  state  by  the  addition  of  a  sulphite,  and  the 
cuprous  salt  thus  formed  may  be  kept  in  solution  by 
adding  an  alkali  chloride  to  the  liquor.  After  impregnation, 
the  black  is  developed  by  steaming,  ageing,  chroming, 
or  in  any  other  manner. — P.  F.  C. 

Printing  of  felt  and  like  material.  R.  J.  C.  Mitchell, 
Swinderby,  Lincoln.  Eng.  Pat.  20,747,  Sept.  18,  1907. 
An  ordinary  lithographic  machine  is  employed  for  the 
process,  but  in  order  to  ensure  a  good  impression,  the 
design  may  be  raised  more  than  is  usually  the  case  when 
paper  is  printed.  The  felt  may  be  dyed  before  printing. 
The  various  colours  forming  the  design  are  printed 
separately,  each  colour  being  allowed  to  dry  before 
another  is  applied  ;    by  this  means  the  colours  are  given 


greater  prominence  and  brightness.  The  products  have 
a  hand-painted  appearance,  and  are  more  artistic  than 
those  obtained  by  the  use  of  printing  rollers,  followed 
by  steaming  and*  washing.  When  the  felt  is  liable  to 
stretch  and  so  interfere  with  the  register  of  the  colours, 
it  is  coated  with  a  substance  which  produces  a  non- 
stretching  film  or  skin.  Short  pile  velvet  which  has  a 
Jinn  surface  may  also  be  printed  in  this  way. — S.  H.  H. 

Textile  fabrics  ;    Process  for  producing  impressions  fast 

to   water   on .       L.    Lilienfeld,    Vienna,    Assignor 

to  G.  H.  Winter  bottom,  Northampton.  U.S.  Pat. 
888,516,  May  26,   1908. 

See  Eng.  Pat.  592  of  1907  ;   this  J.,  1908,  73.— T.  F.  B. 

Pricing   of  fabrics,   yarn,   and  the   like  :    Multi-colour, 

rotary  machine  for  the .    W.  Erler.    Fr.  Pat.  386,357, 

Jan.  18,  1908. 
This  machine  is  provided  with  a  number  of  felt-covered 
cylinders,  which  rotate  in  unison  and  are  arranged  in 
sets  of  two,  the  uppermost  cylinder  in  each  set  being 
so  mounted  that  it  dips  into  a  reservoir  containing  the 
printing  colour.  An  endless  band,  out  of  which  the 
desired  design  has  been  cut,  is  carried  by  each  pair  of 
cylinders,  and  at  the  uppermost  part  of  its  journey, 
each  band  travels  just  underneath  the  slot-shaped  mouth 
of  an  aspirator.  The  material  to  be  printed  is  made 
to  travel  between  the  endless  bands  and  the  aspirators, 
and  the  printing  colour  is  thus  drawn  from  the  saturated 
felt  of  the  upper  cylinders  through  the  perforations  in 
the  endless  bands,  and  on  to  the  material.— P.  F.  C. 

Impregnating  textile  fabrics,  etc.  ;    Preparation  for . 

H.  Dugour,  Paris.  Eng.  Pat.  12,556,  May  30,  1907. 
Textile  fabrics  and  other  materials  are  rendered  water- 
proof and  impermeable  when  impregnated  with  a  solution 
prepared  with  30  parts  of  denatured  alcohol,  5  parts  of 
of  colophony,  5  parts  of  ether,  6  parts  of  glycerin,  35  parts 
<of  benzene,  10  parts  of  gutta-percha,  and  7  parts  of 
amyl  acetate.  The  solution  is  fluid  and  transparent 
and  easily  penetrates  the  fibre.  It  may  be  applied 
mechanically  or  by  hand,  by  means  of  a  brush.  Textile 
fabrics  after  impregnation  are  supple  and  strong,  the 
freshness  of  dyed,  shades  is  not  impaired,  the  "  finish  " 
is  rendered  permanent,  and  the  fabrics  will  stand  washing. 

— F.  M. 

Dyeing  paper  or  fabric  in  the   web.     Eng.   Pat.    25,090. 
See  XIX. 


VI.— COLOURING  WOOD,  PAPER, 
LEATHER,  &c. 

Acid  in  leather  dyeing  :    its  absorption  and  effect.     M.  C. 

and  J.    W.    Lamb.      Leather   Trades   Rev.,    1908,   41, 

262—263,  345—346. 
A  series  of  experiments  was  made  with  small  pieces 
(5  in.  by  4  in.)  of  oak-bark  tanned  calfskin.  Previous 
to  cutting  up.  the  skin  was  washed,  sumached,  struck 
out,  and  dried.  The  pieces  of  leather  were  immersed 
in  800  c.c.  of  V/50  solutions  of  sulphuric,  hydrochloric, 
formic,  and  oxalic  acids,  and  sulphuric  acid  with  sodium 
sulphate,  respectively.  In  these  solutions  they  remained 
one  hour  and  were  then  removed,  allowed  to  drain  back 
into  the  solution,  and  the  residual  acid  titrated  with 
standard  alkali.  The  pieces  of  skin  were  then  dried, 
and  their  colour  and  quality  examined.  Experiments 
of  this  nature  were  made  at  the  following  temperatures : 
15°,  50°,  55°,  60',  65°  and  70°  C.  ;  and  also  when  the 
concentration  of  the  acid  was  varied  to  JV/100.  The 
effect  of  plain  water  at  the  above  temperatures  was  also 
noted.  Similar  experiments  were  made  with  pieces 
of  East  India  tanned  (Turwar  bark)  goat  skin,  sumach 
goat  skin,  sumach  skiver,  and  Australian  (mimosa  tanned) 
basils.  The  authors'  conclusions  are  as  follows  : — 
(1.)  There  is  little  liability  of  injury  to  well  tanned  leather 
by  immersion  in  water  below  60°  C.      (2.)  The  amount 


684 


Cl.   VII.— ACIDS,  ALKALIS,  &  SALTS,  &  NON-METALLIC  ELEMENTS.         [July  15, 1908. 


of  acid  absorbed  by  the  leather  is  practically  the  same, 
no  matter  what  the  concentration,  providing  that  sufficient 
excess  is  employed.  The  maximum  absorption  (in 
percentages  by  weight)  is  given  in  the  following  table  : — 


E.I. 

Sumach 

Acid. 

Calf. 

goat. 

goat. 

Skiver. 

Basils. 

Hvdrochloric  . . . 

2-0 

2-9 

i 
4-0 

8-0 

1-8 

3-0 

4-5 

6-0 

11-6 

3-2 

Formic 

0-9 

1-5 

1-7 

6-3 

1-5 

Oxalic 

1-6 

3-5 

0-8 

5-7 

2-0 

(3.)  Any  excess  of  acid  not  absorbed  by  the  leather 
conduces  to  rapid  disintegration  of  the  leather  at  a  much 
lower  temperature  than  would  otherwise  be  the  case. 
(4.)  There  is  much  less  liability  of  damage  to  goods  with 
using  formic  acid  than  with  any  other  of  the  acids 
mentioned. 

— H.  G.  B. 


VII.— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Sulphuric  acid  manufacture  ';    Explanation  of  the  contact- 
process   of .      L.    Wohler,    W.    Pliiddemann,    and 

P.  Wohler.     Z.  physik.  Chem.,  1908,  62,  641—677. 

A  comparison  of  the  contact-action  of  chromium 
sesquioxide,  cupric  oxide,  cuprous  and  cupric  chromite, 
ferric  oxide,  alumina,  silica,  and  the  oxides  of  thorium, 
cerium,  and  titanium,  showed  that  the  curves  expressing 
the  ratio  of  actual  to  theoretical  yield,  for  equilibrium, 
in  relation  to  the  temperature,  all  pursue  a  similar 
course,  rising  with  the  temperature,  without  showing 
a  maximum.  The  sintering  of  the  surface  of  the 
contact-substance  during  heating  was  found  to  exert 
a  very  great  effect  on  its  action,  and  certain  apparent 
maxima  were  found  to  be  really  due  to  this  cause.  The 
influence  of  the  surface  was  found  not  to  be  proportional 
to  the  size  of  the  particles,  as  ascertained  by  the  Chancel 
sulphurimeter.  In  the  case  of  differently  prepared  or 
treated  samples  of  the  same  substance,  their  adsorptive 
powers  were  found  to  be  proportional  to  the  efficiencies 
of  their  contact  action  ;  but  this  relation  does  not  exist 
when  different  substances  are  compared.  The  variation 
of  adsorption  with  concentration  depends  on  the  adsorbing 
substance;  the  exponent  of  adsorption  varies  between 
0  and  1.  The  action  of  the  contact  substances  in  the 
sulphuric  acid  process  can  be  explained  by  the  supposition 
of  the  intermediate  formation  of  a  solid  solution  of  the 
gas  components,  whether  it  be  of  gas  or  of  a  solid  chemical 
compound. — J.  T.  D. 

Chilian  "  caliches  "  ,•    Composition  of  some .     F.  W. 

Dafert.     Monats.  f.  Chem.,  1908,  29,  235—244. 

Chemical  examination  of  eight  specimens  of  "  caliche  " 
from  widely  different  sources  showed  that  in  all  cases 
the  portion  soluble  in  water  contained  calcium,  magnesium, 
potassium,  sodium,  nitrate,  chloride,  sulphate,  and 
iodate.  In  most  cases,  perchlorates  also  were  present ; 
and  in  the  two  specimens  richest  in  nitrates,  small 
quantities  of  chromate  were  found.  In  no  case  did  the 
soluble  portion  contain  bromide,  borate,  nitrite,  ammonia, 
carbonate,  phosphate,  or  iodide.  The  specimens  richest 
in  sodium  nitrate  contained  also  much  potassium  nitrate. 
Different  views  as  to  the  causes  of  the  presence  of  iodate 
and  perchlorate  are  discussed,  the  author  being  inclined 
to  the  hypothesis  that  iodate  and  periodate  arc  produced 
by  the  action  of  the  higher  oxides  of  nitrogen,  or  of  their 
unstable  compounds  with  ammonia,  on  iodide,  and 
pei  chlorate  by  the  oxidation  of  chloride  by  iodate.      A.  S. 

Nickel  oxides  ;   Reduction  and  oxidation  of at  various 

pressures.  W.  Ipatiew.  J.  prakt.  Chem.,  1908,  77, 
.->].'{— 532. 

So-called  "pure"  nickelic  oxide  contains  little  of  the 

oxide,   Ni^o.,,  hut    consists   largely   of   nickelous   oxide. 

NiO,  and  water.       Nickelic  oxide  is  reduced  by  hydrogen 


at  190°— 200°  C.  to  the  metal,  but  nickelous  oxide,  which 
is  present  in  the  commercial  oxide,  is  not  reduced  at  this 
temperature,  which  explains  why  the  commercial  oxide 
is  not  completely  reduced  at  200°  C.  In  experiments  on 
the  reduction  of  the  oxide,  the  production  of  brown 
fumes  with  nitric  acid  forms  a  safe  indication  of  the 
presence  of  reduced  metal,  even  in  traces.  Nickel,  reduced 
below  270°  C,  is  pyrophoric,  burning  to  form  nickelous 
oxide.  Reduced  nickel  is  not  acted  upon  by  dry  oxygen 
at  300°  C,  though  it  is  oxidised  at  this  temperature  by 
moist  ox}'gen  ;  at  400°  C.  dry  air  or  oxygen  converts  the 
metal  completely  into  the  monoxide,  but  even  at  480°  C. 
and  in  the  presence  of  moisture,  this  is  not  converted  into 
the  higher  oxide.  When  heated  in  hydrogen  under  pressure, 
nickelic  oxide  is  reduced  energetically  and  completely 
to  the  metal  at  210°  C,  though  it  is  not  appreciably 
affected  at  172°  C.  The  monoxide,  on  the  other  hand,  is 
reduced  to  nickel  at  172°  C.  and  at  a  high  pressure.  If 
previously  strongly  heated,  however,  reduction  is  slow, 
even  at  250°  C,  showing  the  important  influence  of  water. 
In  bringing  about  the  combination  of  hydrogen  and 
oxygen,  nickelic  oxide  acts  as  a  catalyst,  causing  explosion 
at  160°  C,  the  oxide  being  partly  reduced.  In  the  con- 
version of  benzene  into  hexahydrobenzene,  the  oxide  is 
reduced  to  the  metal  (compare  this  J.,  1907,  492).  The 
ignited  oxide  requires  a  much  higher  temperature  than 
200°  C.  to  effect  this  change.  In  experiments  on  the 
maximum  speed  of  hydrogenation  of  benzene  in  the  presence 
of  nickelic  oxide  and  of  reduced  nickel  respectively,  the 

magnitude  of  (d  AS)  max.  is  found  to  be  greater  for  the 

oxide  than  for  the  reduced  metal,  which  shows  that  the 
oxide  plays  the  more  important  part  as  a  catalyst,  probably 
being  reduced  and  reformed,  with  the  liberation  of  nascent 
hydrogen.  The  special  value  of  nickel  and  cobalt,  in  this 
connection,  is  probably  due  to  the  readiness  with  which 
they  undergo  oxidation  and  reduction. — F.  Sodx. 

Silicide ;    A    new   calcium .       L.   Hackspill.       Bull- 

Soc.  Chim.,  1908,  3,  619—621. 

A  mixture  of  powdered  silicon  and  calcium  filings  is 
heated  to  1000°  C.  in  a  hole  bored  in  a  cylinder  of  calcium 
fitting  into  an  iron  test-tube  and  contained  in  a  porcelain 
tube.  Excess  of  calcium  is  removed  from  the  product, 
by  sugar  solution,  and  small  needles  of  calcium  silicide, 
SigCaa,  are  obtained.  This  is  acted  on  by  the  halogens 
in  the  cold  and  by  oxygen  at  a  red  heat.  Dilute  mineral 
acids  decompose  it  with  evolution  of  spontaneously  in- 
flammable hydrides  of  silicon. — J.  C.  C. 

Sicilian  sulphur  industry.     Board  of  Trade  J.,  June  25, 
1908.     [T.R.] 

The  combined  efforts  of  the  Sulphur  Association  and  the 
Government  have  not  succeeded  in  averting  the  crisis 
that  threatens  the  industry  ;  the  excess  of  production 
over  consumption  still  continues,  and  it  seems  impossible 
to  arrest  it.  At  the  end  of  February  last  the  stock  in 
hand  was  estimated  at  572,778  metric  tons,  the  production 
at  about  450,000  metric  tons,  and  the  exports  not  exceed- 
ing 400,000  metric  tons.  At  Port  Empedocle  and  Licata 
there  is  no  room  for  new  warehouses  or  depots,  the  stock- 
there  being  already  of  an  enormous  size.  It  has  been 
proposed  that,  in  order  to  limit  the  production,  the  mining 
law  should  be  stringently  enforced  ;  this  would  certainly 
affect  some  mines.  The  sale  of  sulphur  for  industrial 
purposes  at  specially  low  rates  has  also  been  advocated. 
but  this  proposal  has  been  abandoned  as  difficult  to  control 
and  also  as  contravening  an  agreement  with  the  American 

industry.  Another  scheme  is  for  the  sale  abroad  of 
sulphur  ore  (unrelined)  as  a  substitute  for  pyrites,  and 
the   use  of  the  ore  for  this   purpose  was   made  the  subject 

of  special  studv   on   the   pan    of   the  Government 
this  J.,   1  in  is,  222). 

Patents. 

Bed  oxide  of   iron,    line   sulphate,   and  sulphv 

Process  for  preparing  — — .     G.   Evans,  London.     Eng. 
Pat.    11,338,   May    15,    1907. 
To  ores  or  tailings,  containing  zinc  as  oxide  .n  .  arbonate, 
ferruginous  material,  <.;/.,  burnt   pyrites  or  iron  ore,  is 
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added,   the  whole  is  ground  and  mixed  with  sufficient    I 
sulphuric  acid  of  .50°  B.  to  convert  all  the  metals  present    | 
into  sulphates.     The  mass  is  then  slowly  calcined  in  a 
current   of  air,  so  U   to  decompose  the  ferric  sulphate    j 
formed,  the  sulphur  trioxide  given  off  during  this  calcina- 
tion being  converted  into  sulphuric  acid.  From  the  residue, 
zinc  sulphate  is  leached  out  with  water  or  very  dilute 
sulphuric  acid,  leaving  a  ferric  oxide  which  may  be  used 
as  a  pigment.     A  purer  ferric  oxide  may  be  obtained  by 
leaching    the    sulphates    originally    obtained    from     the 
insoluble  residue,  evaporating  this  solution   to   dryness, 
and  calcining  the  residue  obtained. — A.  G.  L. 

Metal  sulphates  from  metal  sulphides  ;  Manufacture  of . 

0.  Meurer,  Cologne,  Germany.  Eng.  Pat.  21,725, 
Oct.   1.  1907.     Under  Int.  Conv.,  Oct,  19,  1906. 

See  Fr.  Pat.  382,230  of  1907  ;  this  J.,  1908,  226— T.  F.  B. 

Sodium  hydrosulphide  and  thiosulpkate  ;    Manufacture  of 

anhydrout,  pulverulent .     G.  W.  Johnson,  London. 

From  Verein  Chem.  Fabr.,  Mannheim,  Germany. 
Eng.  Pats.  23,217b  and  c,  Oct.  21,  1907. 

See  Fr.  Pat.  383,136  of  1907  ;  this  J.,  1908,  282.— T.  F.  B. 

Cyanide  of  an  alkali  metal ;   Process  for  the  production  of 

a  .      F.  W.  Morris,  Victoria,    J.  B.  Raine,  J.  Kerr, 

and  C.  McLachlan,  Vancouver,  B.C.  Eng.  Pat.  24,864, 
Nov.  9,  1907. 

See  U.S.  Pat.  871,948  of  1907  ;  this  J.,  1907, 1279.— T.  F.B. 

Cyanides  ;  Process  of  making .     H.   S.   Blackmore, 

Mount  Vernon,  N.Y.  U.S.  Pats.  889,096  and  889,097, 
May  26,  1908. 

A  molten  "'  oxy-compound  "  of  a  metal  "  inert  to  cyanide" 
is  treated  with  nitrogen  and  with  the  carbide  of  an  electro- 
positive element  at  a  temperature  at  which  the  metal  of 
the  carbide  has  a  greater  affinity  than  carbon  for  oxygen. 
According  to  the  second  patent,  the  carbide  used  is  an 
endothermic  compound. — A.  G,  L. 

Alkali   salt,     a  phosphorus-containing-manure,    and   car 
bonic  acid  ;    Process  for  simultaneous  production   of  an 

.    C.  N.  Riiber,  Christiania.  Eng.  Pat.  272,  Jan.  4, 

1908. 

See    Fr.   Pat.    385,939  of  1908  ;    following.— T.  F.  B. 

Alkali   salt,    phosphatic    fertiliser,    and    carbon    dioxide  ; 

Process  for  manufacturing  simultaneously .     C.  N. 

Riiber.    Fr.  Pat.  385,939,  Jan.  4,  1908. 

A  calcium  phosphate  insoluble  in  water,  e.g.,  bones, 
apatite,  etc.,  is  dissolved  in  an  acid,  e.g.,  nitric  acid,  and 
an  alkali  carbonate,  e.g.,  sodium  carbonate,  is  added  to 
the  liquid.  Carbon  dioxide  is  evolved,  a  precipitate 
consisting  of  calcium  carbonate  and  monohydrogen 
calcium  phosphate  is  obtained,  and  the  alkali  salt  of  the 
acid  used  is  left  in  solution. — A.  G.  L. 

Carbide  ;     Process  and  apparatus  for  the  manufacture  of 

.     H.    L.    Hartenstein,    Constantine,  Assignor    to 

Continental  Investment  Co..  Duluth,  Mich.  U.S.  Pats. 
888,610  and  889,124,  May  26,  1908. 

See  Fr.  Pats.  383,053  and  383,054  of  1907  ;  this  J.,  1908, 
281.— T.  F.  B. 

Oxyca  rbide  of  barium  ;  Process  for  the  manufacture  of . 

R.  Battistoni,  Ancona,  and  R.  Rotelli,  Venice,  Italy. 
U.S.  Pat.  888,956,  May  26,  1908. 

See  Fr.  Pat.  364,639  of  1906  ;  this  J.,  1906,  944.— T.  F.  B. 

Salts  of  cobalt  and  nickel  ;    Process  of  separating . 

T.  B.  McGhie,  Assignor  to  T.  Barton.  London.  U.S. 
Pat.  888,839,  May  26,  1908. 

See  Eng.  Pat.  7035  of  1907  ;  this  J.,  1908,  448.— T.  F.  B. 

Cobalt  and  nickel  salts  ;    Process  of  separating .     T. 

Barton  and  T.  B.  McGhie.  Fr.  Pat.  386,623,  Jan.  28, 
1908.     Under  Int.  Conv.,  March  23,  1907. 

Eng.  Pat.  7035  of  1907  ;   this  J.,  1908,  448.— T.  F.  B. 


Solutions  of  gases  [sulphur  dioxide]  ;   Method  of  preparing 

.     H.   Howard,  North  Woburn,  Mass.     U.S.   Pat. 

889.132,  May  26,  1908. 
SuxrHUR  dioxide,  mixed  with  other  gases,  is  absorbed  by 
water.    The  solution  obtained  is  heated,  and  the  evolved 
concentrated  gas  is  cooled  and  absorbed  by  a  sulphite 
solution,  the  water  left  being  used  over  again. — A.  G.   L. 

Evaporating  apparatus  for  sea-water.       K.  Kohnke.      Fr. 

Pat,  386,073,  Jan  9,  1908. 
The  sea-water  is  continuously  admitted  into  a  closed 
vertical  cylinder,  which  is  filled  to  a  definite  level,  and  is 
evaporated  by  injecting  live  steam  directly  into  the  water 
through  a  rose.  The  vapour  escapes  through  a  valved 
outlet  in  the  top  of  the  vessel  to  a  condenser,  and  by  regu- 
lating the  valve,  a  pressure  equal  to  about  two  atmo- 
spheres is  maintained  in  the  vessel.  The  deposited  salts 
are  continuously  discharged  through  a  valved  pipe  con- 
trolled by  a  float.— W.  H.  C. 

Oxides  of  manganese  ;    Process  for  the  hydration  of * 

O.  Dieffenbach.     Ger.  Pat.   195,524,  Aug.  27,  1904. 

Native  or  other  oxides  of  manganese,  which  are  attacked 
only  with  difficulty,  especially  manganese  dioxide,  are 
hydrated  by  heating  with  alkaline  solutions  under  pressure. 

Alkali  manganates  ;    Process  for  the  preparation  of . 

O.  Dieffenbach.     Ger.   Pat.   195,532,  Aug.  27,   1904. 

Alkali  manganates  are  prepared  by  the  action  of  per- 
manganates on  manganese  peroxide  or  other  oxides  of 
manganese,  suspended  in  a  hot  concentrated  alkaline  solu- 
tion, care  being  taken  to  keep  the  alkaline  solution  agi- 
tated, and  that  at  any  one  time  only  very  small  quantitiee 
of  permanganate  are  present.  For  this  purpose  it  is 
preferable  to  produce  the  permanganate  in  the  solution 
itself,  as  wanted,  by  the  chemical  or  electrolytic 
oxidation  of  the  already  formed  manganate.  The  process 
may  be  started  by  the  aid  of  other  oxidising  agents  than 
permanganates. — A.  S. 

Basic  aluminium,  chromium,  and  iron  acetates;   Process 

for  the  preparation  of  soluble,  solid by  the  action  of 

sodium  acetate  on  the  corresponding  sulphates.  E.  de 
Haen,  Chem.  Fabr. "  List."  Ger.  Pat.  190,451,  April  24, 
1906. 
Solid  basic  acetates  are  obtained  directly  by  the  action  of 
sodium  acetate  on  the  monohydroxydisulphates  of  alu- 
minium, chromium,  and  iron,  the  concentration  of  the  solu- 
tions being  so  adjusted  that  the  total  quantity  of  water, 
including  that  formed  in  the  reaction,  is  just  sufficient  to 
hold  the  resulting  sodium  sulphate  in  solution  at  34°  C. 

—A.  S. 

Platinum  ;    Process  for  the  recovery  of from  plati- 

niferous  materials  [e.g.,  contact  substances].  Farbenfabr. 
vorm.  F.  Baver  und  Co.  Ger.  Pat.  193,457,  May  20, 
1906. 
The  platinum-containing  material  is  treated  with  a  moist 
gaseous  mixture  of  hydrochloric  acid  and  chlorine,  the 
product  lixiviated,  and  the  solution,  after  addition  of 
barium  chloride  if  necessary,  evaporated  in  presence  of 
ammonium  chloride  or  potassium  chloride.  The  residue  is 
extracted  with  alcohol,  the  alcoholic  solution  treated  with 
hot  water,  and  the  platinum  precipitated  in  any  of  the 
usual  ways.  The  process  is  suitable  for  the  recovery  of 
platinum  from  the  platinised  asbestos  used  in  the  manu- 
facture of  sulphuric  acid  bv  the  contact  process. — A.  S. 

Metallic  phosphides  ;   Process  for  the  preparation  of . 

Gebr.  Seyboth.     Ger.  Pat.  190,450,  Sept.  30,  1906. 

A  dry  metallic  oxide  is  ground  up  with  amorphous  phos- 
phorus, dextrin,  ammonium  chloride,  and  rosin,  and  the 
mixture  compressed  into  blocks.  It  is  stated  that  after 
this  treatment,  the  reaction  between  the  oxide  and  the 
phosphorus  proceeds  to  completion  in  the  cold. — A.  S. 
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Sulphur  compounds  [with  naphthalene].  H.  Kohler, 
Berlin.  Eng.  Pat.  11.494,  May  16,  1907.  Under  Int. 
Conv.,  May  28,  1906. 

See  Ger.  Pat.  192,81f>  of  1906  ;  this  J.,  1908,  503.— T.  F.  B. 


VIII.— GLASS,   POTTERY,  AND   ENAMELS. 

Porcelains  ;     Microstructure     and     constitution    of . 

E.  Plenske.     Sprechsaal.  1908,  41,  256—258,  271—274. 

287—290,  301—304,  313—315,  326—328. 
The  author  gives  first  a  resume  of  the  various  products 
that  have  been  classed  as  porcelains,  and  of  the  theories 
that  have  heen  advanced  as  to  their  constitution,  and  then 
the  results  of  his  own  observations  on  the  microstructure 
of  41  commercial  porcelains  of  German  origin.  Briefly,  he 
finds  that  all  porcelains  contain  two  classes  of  components  ; 
first  those  which  have  preserved  wholly  or  partly  their 
original  characteristics,  and  second  those  which  have  lost 
their  mineralogical  nature.  Only  quartz  belongs  to  the 
first  class,  whilst  the  other  constituents  of  the  raw  porcelain 
mass  form  the  second  class.  Hence,  the  porcelains  are 
masses  in  which  quartz  is  embedded  as  a  crystalline  body 
in  a  ground  mass  derived  from  felspar  and  kaolin.  The 
author  carried  out  firing  experiments  in  a  porcelain  kiln, 
with  kaolin,  quartz,  and  felspar,  and  with  binary  and 
ternary  mixtures  of  these  materials,  and  examined  the 
burnt  produces  microscopically,  and  also  noted  their  phy- 
sical characteristics,  such  as  shrinkage,  etc.  The  following 
are  the  main  conclusions  from  these  experiments.  Felspar 
(orthoclase  or  microcline)  on  heating  in  the  porcelain  kiln 
to  1315°  C,  dissolves  appreciable  amounts  of  amorphous 
aluminium  silicate,  Al203,2Si02  (the  body  produced  by 
the  dehydration  of  kaolin),  and  crystalline  silica,  but  more 
of  the  former  than  of  the  latter  in  a  unit  of  time,  with  the 
production  of  supersaturated  alumino-silicate  solutions. 
When  more  aluminium  silicate,  Al203,2Si02,  is  present  in 
the  mass,  and  when  this  is  heated  to  higher  temperatures 
and  for  a  longer  time,  the  degree  of  supersaturation  of  the 
alumino-silicate  solution,  resulting  from  the  interaction 
of  felspar  and  the  silicate,  is  raised.  There  appears  to  be  a 
maximum  value  for  a  given  ratio  of  the  two  constituents. 
Crystallites,  which  are  regarded  as  sillimanite,  Al203,Si02, 
separate  out  in  the  porcelain  kiln  from  alumino-silicate 
solutions,  supersaturated  with  alumina  and  silica,  at  a 
definite  degree  of  supersaturation.  Porcelains  consist  of  a 
vitreous  ground-mass,  with  more  or  less  amorphous  alu- 
minium silicate,  Al203,2Si02,  corroded  crystalline  silica, 
sillimanite  crystals,  Al203,Si02,  and  vesicles'.  The  ground- 
mass  contains  more  silica,  and  perhaps  also  mare  alumina 
than  the  felspar  used  for  the  production  of  the  porcelain. 
In  type,  the  structure  of  porcelains  can  be  described  as 
hypocrystalline  porphyritic,  as  distinguished  from  hyalo- 
pilitic.  Porcelains,  with  a  predominating  content  of 
felspar,  burnt  at  a  proportionately  lower  temperature 
(about  Seger  cone  9,  say  1310°  C.)  and  containing  no 
crystallites,  are  an  exception.  Their  structure  may  be 
described  as  vitrophvritic. — W.  C.  H. 

Patent.  . 

Glass  ;  Method  of  and  apparatus  for  drawing .  F.  L.  O- 

Wadsworth,  Assignor  to  Window  Glass  Machine  Co., 
Pittsburg,  Pa.  U.S.  Pat.  889,832,  June  2,  1908. 
The  pots  containing  molten  glass  are  mounted  on  a  series 
of  trucks,  which  move  on  a  track  extending  through  the 
furnace.  One  or  more  drawing  stations  are  provided  in 
the  path  of  the  pots,  as  well  as  means  for  returning  the 
latter  to  the  entrance  end  of  the  furnace. — A.  G.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Stone  ■;    A  rtificial .     L.    Lefranc,   Paris.     Eng.    Pat. 

12,137,  May  25,  1907.      Under  Int.  Conv.,  May  26,  1906. 

See  Addition  of  May  26,  1906,  toFr.  Pat.  355,222  of  1906  ; 
this  J.,  1906,  1098.— T.  P.  B. 


Products  for  the  ceramic   industry  ;    Process  for  making 

abrasive  materials  and from  bauxite  or  aluminous 

earths.  R.  J.  E.  von  Seernen.  Fr.  Pat.  386,110,  Jan.  11, 
1908.  Under  Int.  Conv.,  Jan.  11,  1907. 
Bauxite  or  other  aluminous  mineral  is  fused  at  a  high 
temperature,  e.g.,  in  an  electric  furnace,  in  presence  of 
oxygen  or  a  substance  (nitre,  zinc  sulphate,  manganese 
dioxide,  &c),  capable  of  yielding  oxygen.  In  this  way 
the  whole  of  the  carbon  present  is  oxidised,  and  the  reduc- 
tion of  the  oxides  of  iron,  &c,  contained  in  the  mineral,  is 
prevented.  In  order  to  overcome  the  injurious  effect  of  the 
silica  in  the  aluminous  mineral,  a  quantity  of  a  basic  sub- 
stance, such  as  magnesia,  sufficient  to  combine  with  it,  is 
added  if  the  proportion  does  not  exceed  15  per  cent., 
whilst  if  the  proportion  be  greater,  a  further  quantity  of 
silica  is  added,  in  order  to  produce  by  the  subsequent 
fusion  and  oxidation,  an  aluminium  silicate  of  a  compo- 
sition approximately  the  same  as  that  of  Bischoff's  ideal 
clay. — A.  S. 

Enamelled  bricks  ;   Process  for  making in  the  cold  for 

building  and  ornamental  purposes.  F.  Lostalo  y  Romeu. 
Fr.  Pat.  386,328,  Jan.  13,  1908. 

Magnesia,  lime,  sand,  and  colouring  matters  are  mixed  with 
water,  and  either  moulded  under  a  pressure  of  30,000  kilos, 
or  more,  or  else  placed  in  wooden  or  metallic  moulds,  and 
allowed  to  dry  in  the  air. — A.  G.  L. 

Wood ';    Process  for   preserving .     J.    Chateau    and 

J.  Merklen.     Fr.  Pat.  386,441,  Jan.  22,  1908. 

Wood  is  treated  under  pressure,  in  a  closed  vessel,  with 
cold  water  or  with  steam  ;  if  steam  is  used,  the  chamber 
is  alternately  evacuated  and  filled  with  steam,  the  latter 
being  supplied  from  a  number  of  distributing  jets.  The 
vessel  is  then  evacuated  and  filled  with  an  antiseptic  liquid 
under  pressure,  after  which  the  antiseptic  is  diffused 
through  the  wood  by  the  action  of  an  auxiliary  fluid  (water 
or  steam). — A.  G.  L. 

Wood  and  other  fibrous  or  cellular  materials  ;  Impregnation 

of .     L.  H.  Baekeland.     Fr.  Pat.  386,628,  Jan.  28, 

1908.     Under  Int.  Conv.,  Jan.  27,  1908. 

Wood  or  other  porous  material  is  impregnated  in  any 
usual  manner  with  a  mixture  of  approximately  equal 
parts  of  phenol  and  a  40  per  cent,  solution  of  formaldehyde 
in  water.  The  impregnated  material  is  then  gradually 
heated  to  120° — 150°  C,  at  which  temperature  it  is  kept 
for  several  hours,  a  hard,  highly-resistant  condensation 
product  of  formaldehyde  and  phenol  being  formed.  The 
reaction  is  greatly  accelerated  if  the  wood  is  first  of  all 
treated  with  a  "  catalytic  agent,"  e.g.,  zinc  chloride. 
The  mixture  of  aqueous  formaldehyde  and  phenol  is 
preferably  replaced  by  an  anhydrous  solution  of  form- 
aldehyde in  phenol ;  or  else,  sufficient  sodium  chloride  or 
calcium  chloride  may  be  added  to  the  aqueous  mixture 
to  take  u ji  the  water,  the  aqueous  solution  of  the  chloride 
obtained  being  then  removed,  leaving  an  anhydrous 
mixture  of  formaldehyde  and  phenol.  Or,  the  aqueous 
mixture  may  be  heated  for  some  time  in  an  apparatus 
provided  with  a  reflux  condenser,  the  resulting  con- 
densation product  being  used  to  impregnate  the  wood, 
etc.  ;  if  too  viscous,  this  product  may  be  thinned  with  an 
appropriate  agent.  Wood-shavings  or  sawdust  may  be 
treated  in  this  manner,  the  final  heating  being  carried  out 
under  sufficient  pressure  to  mould  the  product  together. 

—A.  G.  L 

Cement  from  blast-furnace  slag  ;  1'roccss  for  manufacturing 

.      II.  Colloseus,  Berlin,  Assignor  to  W.  K.  Warren, 

New  York,  and  E.  J.  V.  Karle,  London.  Reissue 
\o.  12,801.  dated  June  2,  1908,  of  U.S.  Pat.  837,918, 
Deo.   1 1.  1906. 

SsaEng.  Pat.  15,764  of  1907  ;  this  J.,  1908,  125.— T.  F.  B. 

Cement  ;   Process  of  making .     S.  O.  Cowper-Colee. 

Fr.   Pat  886,068,  Jan.  t>.  1908. 

See  Eng.  Pat  22,425  of  1906  ;  this  J.,  1908,  162.— T.  F.  B. 
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Sit  mens- Martin  furnace  ':    Thermal  technology  of  the . 

F.  Maver.     Stahl  u.  Eisen,  1008,  28,  717—725,  756— 
Tot;.  802—810. 

The  results  of  a  long  investigation  are  summarised  as 
follows  : — The  heat  contained  in  the  chimney-gases,  if 
these  be  at  a  temperature  of  600°  C,  cannot  as  a  rule  be 
utilised  to  secure  better  regeneration  ;  nor  can  the 
temperature  of  the  chimney-gases  be  used  as  a  means  of 
judging  whether  the  regenerators  are  properly  dimensioned ; 
the  only  way  of  deciding  this  is  to  compare  the  tem- 
perature of  the  heated  air  or  gas  with  that  of  the  furnace- 
gases  as  they  enter  the  regenerating  chambers.  The 
chimney  of  a  Siemens-Martin  furnace,  because  of  the 
great  resistances  to  be  overcome,  the  necessary  reversals 
of  the  gases,  and  the  necessity  for  a  proper  direction 
of  the  rlame,  demands  a  much  greater  suction  at  its 
base,  and  hence  should  be  built  much  higher,  than  has 
hitherto  been  recognised  as  necessary.  When  the  reversal- 
periods  are  shortened,  the  depth  to  which  the  changes  of 
temperature  penetrate  in  the  chequer-work  is  sensibly 
lessened  :  hence  there  must  be  a  sufficiently  large 
regenerator-space  if  the  heat  is  to  be  properly  utilised 
when  these  short  periods  are  necessary,  as  they  are  towards 
the  end  of  the  process,  in  order  to  spare  the  heads  and 
the  roof  of  the  furnace.  As  the  gas  from  the  producers 
reaches  the  regenerator  at  a  temperature  of  about 
600°  C,  a  given  area  of  heating  surface  affects  it  much 
less  than  it  does  the  colder  air.  If  the  gas-chamber  were 
increased  in  volume  by  about  10  per  cent.,  the  producer- 
gas  might  be  cooled,  and  freed  from  most  of  its  water 
and  sulphur  contents,  and  still  be  raised  to  the  same 
temperature  as  at  present  in  the  regenerators,  without 
any  sensible  loss.  The  hydrogen  in  the  gas  burns  pari 
passu  with  the  carbon  monoxide  ;  but  a  minimum  of 
hydrogen  in  the  gas  is  yet  desirable,  for  it  carries  sulphur 
and  tends  to  injure  the  quality  of  the  steel,  and  moreover 
is  more  liable  to  endanger  the  roof  (from  its  low  density 
and  consequent  ascension)  than  is  carbon  monoxide. 
The  calorific  value  of  the  gas  is  not  sensibly  diminished 
by  the  heating  in  the  regenerators,  though  its  methane- 
content  is  greatly  reduced.  The  loss  of  gas  during 
reversals  is  only  very  slight,  if  good  and  suitable  valves 
be  used.  To  ensure  proper  direction  of  the  flame  in  the 
furnace,  the  gas-  and  air-channels  should  run  through 
a  long  furnace-head,  the  air-channel  being  vertically 
above  the  gas -channel,  both  being  inclined  slightly 
downwards  towards  the  hearth,  but  the  air-channel 
rather  more  so  than  the  gas-channel,  and  the  area  of  each 
(gradually  lessening  towards  the  mouth)  must  be  so 
dimensioned  as  to  secure  a  sufficient  speed  of  efflux. 
If  they  are  properly  arranged,  an  approximation  to 
uniform  burning  right  across  the  hearth  is  secured,  and 
the  unburnt  air  on  the  entry  side  protects  the  roof.  The 
paper  contains  numerous  tables  and  diagrams  showing 
the  composition  of  the  gases  from  the  producers  to  the 
chimney,  the  temperature  and  variations  of  temperature 
at  different  parts  of  the  installation,  and  the  pressure 
of  the  gases.— J.  T.  D. 

Iron  and  vanadium  [in  jerrovanadium,  etc.]  ;    Volumetric 

determination  of  .     T.  Warynski  and  A.  Mdivani. 

Ann.  Chim.  analyt.,  1908,  13,  210—212. 

The  iron  and  vanadium  are  obtained  in  sulphuric  acid 
solution  after  oxidation  with  nitric  acid  and  the  complete 
removal  of  the  latter.  A  portion  of  the  solution  is  then 
titrated  with  standardised  solution  of  stannous  chloride 
(see  page  716),  the  quantity  of  the  latter  used  being  a 
measure  of  the  iron  and  vanadium  together.  A  second 
portion  of  the  solution  is  next  distilled  with  an  excess  of 
hydrochloric  acid,  the  liberated  chlorine  is  collected  in  a 
receiver  containing  potassium  iodide,  and  the  iodine  set 
free  is  titrated  with  a  standardised  solution  of  sodium 
thiosulphate.  The  quantity  of  chlorine  found  is  equiva- 
lent to  the  amount  of  vanadic  acid  present.  The  method 
mav  be  used  for  the  analysis  of  ferrovanadium. 

— W.  P.  S. 


Gold   ores  -,     Assay   of   telluride .     G.    Borrowman. 

J.    Amer.    Chem.    Soc,    1908,   30,    1023—1027. 

Thb  author's  experiments  seem  to  warrant  the  con- 
clusion that  the  influence  of  tellurium  as  the  cause  of 
irregularities  in  crucible  work  has  been  over-estimated. 
Slag  losses  are  no  greater  with  telluride  ores  than  with 
ordinary  gold  ores  ;  the  element  may  be  present  in  the 
lead  button  in  relatively  large  amounts  with  no  con- 
siderable percentage  of  loss.  The  presence  of  tellurium 
in  the  lead  does  not  necessarily  imply  a  loss  of  gold  in 
the  cupellation,  though  a  frosted  bead,  indicative  of 
tellurium,  would  not  be  permissible  when  silver  is  to  be 
determined.  In  high-grade  tellurides,  when  silver  is 
to  be  determined,  the  author  suggests  a  preliminary 
treatment  of  the  sample  with  nitric  acid,  which  removes 
both  silver  and  tellurium,  with  subsequent  precipitation 
of  the  silver  as  chloride,  which  may  be  dried  and  added, 
with  the  residue  from  the  acid  treatment,  to  the  fluxes 
in  the  crucible.  Variation  in  the  temperature  of  fusion 
does  not  seem  to  be  of  great  moment,  though  a  tem- 
perature of  about  1200°  C.  may  be  most  favourable. 
In  the  author's  opinion  the  variations  recorded  in  the 
assay  of  high-grade  tellurides  are  due  more  to  the  lack 
of  homogeneity  inherent  in  high-grade  samples  rather 
than  to  the  presence  of  tellurium.  It  is  possible  that  in 
ores  less  rich  in  gold,  the  ratio  of  tellurium  to  gold  might 
be  very  much  higher  than  in  the  cases  studied  by  the 
author,  and  the  percentage  of  loss  therefore  greater  ; 
in  such  ores  removal  of  the  tellurium  by  nitric  acid  might 
be  advisable.     (Compare  this  J.,  1908,  571.)— J.  F.  B. 


Cyaniding  ;•    Use  of  coarse  and  fine  lime  in .     W.  J. 

Sharwood.     J.  Chem.  Met.  and  Min.  Soc,  S.    Africa, 
1908,  8,  293. 

The  tests  were  made  to  ascertain  the  relative  solubility 
of  commercial  lime,  in  varying  states  of  division,  under 
conditions  of  percolation  similar  to  those  prevailing  in 
the  cyanide  leaching  of  tailings  at  the  Homestake  mine, 
Transvaal.  These  tailings  consist  of  the  sandy  underflow 
from  conical  classifiers,  free  from  slimes  but  containing 
a  good  deal  of  pyrrhotite,  and  therefore  requiring  lime 
to  neutralise  the  oxidation  products  formed  during 
treatment.  The  lime  is  crushed  and  carried  by  a  small 
stream  of  water  into  a  launder,  where  it  mixes  with  the 
tailings  on  their  way  to  the  distributor  and  leaching  tank, 
in  the  proportion  of  3*5  lb.  of  lime  per  ton  of  sand. 
Laboratory  tests  were  made  using  commercial  lime, 
which  was  crushed  and  graded  by  sifting.  Products 
representing  the  material  passing  a  sieve  having  10,  20, 
40,  60,  100,  and  200  meshes  respectively  per  linear  inch, 
showed  practically  the  same  composition  on  assay. 
Narrow  percolators  were  charged  with  575  grms.  of  clean 
sand  (about  40-mesh)  mixed  with  1  grin,  of  lime,  using 
a  different  sized  product  for  each,  and  then  leached 
with  distilled  water  at  the  rate  of  115  cm.  per  day,  the 
effluent*  being  tested  periodically  for  alkalinity.  The 
results  showed  that  lime  coarser  than  20-mesh,  was 
very  slowly  dissolved,  only  54-5  per  cent,  being  removed 
in  five  days.  The  solubility  of  all  the  products,  from 
20-m^sh  to  finer  than  200-mesh,  varied,  in  proportion 
to  their  fineness,  within  the  following  comparatively 
narrow  limits.  In  one  day,  from  13*4  to  21  was  dissolved ; 
in  two  days,  31 — 40  ;  in  three  days,  49 — 60  ;  in  four 
days,  63-6 — 74  ;  and  in  five  days,  77-5 — 85-6  per  cent. 
Tests  were  also  made  with  air-slaked  lime  (finer  than 
200-mesh),  using  an  amount  equal  to  1  grm.  of  calcium 
oxide.  The  amounts  dissolved  were,  in  one  day,  18  ; 
two  days,  36 ;  three  days,  55  ;  four  days,  70-6,  and  five 
davs,  80-6  per  cent.  These  results  show  that  it  is  advan- 
tageous to  use  lime  varying  between  20-  and  100-mesh, 
coarser  lime  being  too  slowly,  and  finer  lime  too  quickly 
dissolved.  Tests  using  cyanide  solutions  instead  of 
water,  showed  that  the  solvent  power  of  the  former  for 
lime,  is  substantially  the  same  as  that  of  water.  The 
paper  includes  a  series  of  alkalinity  and  solubility  curves, 
and  three  tables  giving  analyses  and  details  of  the  pet- 
colation   tests. — F.  R. 
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Stiver  bullion  containing  arsenic  and  antimony  :    Refining 

of .     B.  Xeillv.     Applied  Science,  1908,  1,  287— 

292. 

The  author  describes  a  series  of  experiments  in  which 
the  oxidising  power  of  a  blast  of  air  was  used  for  removing 
arsenic  and  antimony  from  silver  bullion.  The  bullion, 
which  assayed  80-9  per  cent,  of  silver,  7-5  per  cent,  of 
arsenic,  9-6  per  cent,  of  antimony,  and  some  nickel  and 
cobalt,  was  first  purified  as  much  as  possible  by  producing 
a  speiss,  by  the  addition  of  iron  nails  to  the  molten 
metal,  at  a  temperature  of  about  1140°  C,  until  all  action 
ceased.  The  melt  was  then  cooled  suddenly,  causing  the 
metal  to  be  readily  separated  from  the  speiss.  The  bullion, 
which  could  not  be  refined,  by  this  means,  above  832  to 
838  fine,  was  remelted  under  a  thin  layer  of  flux,  com- 
posed of  two  parts  of  sand  to  one  of  borax,  and  a  blast 
of  air  directed  vertically  on  to  it  with  sufficient  force 
to  expose,  but  not  penetrate,  the  surface  of  the  metal. 
For  the  complete  oxidation  of  the  impurities,  the  blast 
was  maintained  for  about  four  hours.  The  end  was 
determined  by  taking  dip  samples,  cooling  and  hammering 
them,  a  small  fraction  of  impurity  causing  the  silver 
to  crack.  A  fineness  of  999-85  was  readily  obtained, 
the  average  loss  of  silver  being  0-88  per  cent.,  of  which 
0-22  per  cent,  went  into  the  speiss  and  slag,  the  remainder 
being  volatilised  or  lost  mechanically.  Blowing  air 
through  the  metal,  as  recommended  by  T.  K.  Rose 
(this  J.,  1905,  500)  instead  of  on  the  surface,  was  tried, 
but  found  to  be  less  satisfactory. — F.  R. 

Cobalt  and  lead ;    Alloys  of .     F.   Ducelliez.     Bull. 

Soc.  Chim.,  1908,  3,  621—622. 

Four  alloys  of  cobalt  and  lead  were  prepared  by  sub- 
jecting mixtures  of  powdered  cobalt  and  small  fragments 
of  lead  to  hydraulic  compression,  and  then  heating  them 
to  about  1400°  C.  in  a  current  of  hydrogen.  The  ingots 
contained  22-84,  51-92,  82-23,  and  95-12  per  cent,  respec- 
tively of  cobalt.  Xo  evidence  was  obtained  of  chemical 
combination  having  taken  place. — J.  C.  C. 

Pyrophoric  alloys.  B.  Weiss.  XV.  Hauptversamm. 
d.  Deutsch.  Bunsen-Ges.  f.  angew.  phvs.  Chem.,  1908. 
Chem.-Zeit.,  1908,  32,  551. 

These  alloys  consist  of  70  per  cent,  of  cerium  or  other 
rare  earth  metal  and  30  per  cent,  of  iron,  nickel,  cobalt, 
or  manganese.  They  are  formed  by  adding  the  requisite 
quantity  of  iron  or  its  congener  to  the  electrolytically 
separated  [fused]  cerium,  while  the  current  passes,  when 
solution  at  once  occurs.  A  small  percentage  of  iron 
confers  the  pyrophoric  property,\but  this  is  at  a  maximum 
with  30  per  cent.  These  alloys  are  extremely  hard, 
very  permanent  in  the  air,  and  melt  at  about  the  same 
temperature  as  cast  iron.  On  being  scratched,  or  struck, 
they  emit  showers  of  sparks,  and  can  be  used  as  a  means 
of  obtaining  light  or  of  igniting  combustible  substances. 
They  were  discovered  in  1903  by  Auer  von  Welsbach. 

—J.  T.  D. 

Patents. 

Metals,  metalloids,  or  <ilh>'/<  of  lli>   same  ;  Process  for  the 

production  of .     K.  A.  Kulme,  Dresden,  Germany. 

Eng.  Pat.  11,606,  May  17,  1907.     Addition  to  Eng.  Pat. 
20,884,  Oct.  14.   1906. 

Ski:  Addition  of  .May  4,  1907.  to  Fr.  Pat.  364,329  of  1906  ; 
this  J.,   1907,   1145.— T.  F.  B. 

Slimes  and  other  substances  ;  Apparatus  for  treating 

with  air  and  other  fluids.     \\ .  H.  N.  Goschen,  London. 

From  B.  Solis,  Mazatlan,  Mexico.      Eng.  Pat.   12,726, 

June  1,  1907. 
i 

The  invention  constitutes  an  improvement  on  Eng.  Pat. 

13,275   of    1906   (this   J.,    19(i7.    lour.).     The   gearing   is 

dispensed  with,  the  rotation  of  the  frame,  which  causes 

the  rotatory  distributing  nozzles   to  travel   in  epicyclio 

paths,  being  broughl  aboul  by  the  action  of  fluid  under 

pressure,  issuing  tangentiallj   from  one  or  more  tubular 

aiins  placed  at   a  distance  from  the  axis  of  rotation  of  the 

frame. — A.  G.  L. 


Treating  solid  material  [Cyaniding]  ;  Process  and  apparatus 

for .     J.    Gormly,    Philadelphia.    Pa.     U.S.    Pats. 

888,608  and  889,120,  May  26,  1908. 


The  solid  material  is  passed  in  succession  through  a 
series  of  vessels,  a,  b,  c,  d,  e,  provided  with  continuously 
working  elevators,  h.  The  material  is  introduced  at  f, 
and  finally  discharged  at  g,  a*id  is  caused  to  pass  through, 
and  is  agitated  in.  the  (cyanide)  solution,  which  also  forms 
a  liquid  seal  at  the  inlet  and  outlet,  and  is  discharged  to 
the  next  vessel  by  the  elevators,  h.  The  vessels  are  closed 
and  may  be  kept  at  any  desired  pressure. — W.  H.  C. 

Precious  metals  ;  Process  and  apparatus  for  the  extraction 

of associated   with   base   metals   in    refractory   or 

complex  ores.  T.  Pellerin.  Fr.  Pat.  886,582,  Jan.  27, 
1908. 

The  crushed  ores  are  treated  with  chlorine  at  a 
temperature  of  100° — 200°  C,  and  under  a  pressure  of 
50 — 60  kilos,  per  sq.  cm.,  the  pressure  being  released 
from  time  to  time.  The  process  is  carried  out  in  a  hori- 
zontal or  inclined  cylinder  which  is  rotated  about  its  long 
axis.  The  cylinder  is  enamelled  on  the  inside  to  protect 
it  from  the  action  of  the  chlorine. — A.  G.  L. 

Silver  ;  Rendering non-tarnishable.     S.   0.   Cowper- 

Coles,  London.     Eng.  Pat.   12,748,  June  1,  1907. 

Silver  articles  are  rendered  non-tarnishable,  by  coating 
them  electrolytically  with  an  alloy  of  cadmium  and  silver. 
or  of  zinc  and  silver.  For  this  purpose,  the  electrolyte 
is  caused  to  impinge  in  the  form  of  jets  over  the  whole 
of  the  surface  to  be  coated,  the  article  itself  being  kept 
in  motion.  (See  also  Eng.  Pats.  1391  of  1892  and  25.9ti6 
of  1906  ;  this  J..  1907,  928.)— A.  G.  L. 

[Zinc]  ores  ;  Method  of  treating by  the  precipitation 

process,  by  means  of  a  superheated  liquid  reacting  metal. 
A.  H.  Imbert,  Grand- Montrouge,  France.  Eng.  Pat. 
16,834,  July  23,  1907. 

Zinc  or  other  ores  are  reduced  by  causing  a  continuous 
flow  of  a  superheated  reacting  metal,  e.g.,  cast-iron,  to  pass 
through  a  closed  chamber  in  a  thin  layer,  and  in  supplying 
to  the  surface  of  this  metal  such  a  quantity  of  ore  only  as 
will  allow  the  reaction  to  be  practically  completed  by  the 
time  the  metal  reaches  the  exit  end  of  the  chamber.  The 
cast-iron  may  be  melted  on  the  health  of  an  ordinary 
Martin  furnace,  and  may  be  superheated  electrically. 
It  may  be  circulated  by  means  of  a  graphite  wheel.  The 
ore  may  be  mixed  with  "  dissolvents.'"  which  aid  its 
liquefaction  ;  e.g.,  loo  parts  of  zinc  blende  are  mixed  with 
23  parts  of  ferric  oxide  and  lo  of  slaked  lime,  or  100 
of  zinc  oxide  or  silicate  ore  are  mixed  with  50  of  iron 
Sulphide  and    10  of  lime.      The  zinc  vapours  are  removed 

and  condensed  as  usual.  At  the  exit  end  of  the  chamber, 
the  iron  sulphide  formed,  together  with  the  slag,  are 
removed  liv  means  of  a  trapped  outlet  from  the  excess  of 
cast-iron,  which  goes  back  to  the  superheating  furnace. 
If  the  ore  contains  lead,  silver,  etc.,  these  metals  are 
recovered  from  the  iron  sulphide  l>v  treating  it  with  iron, 
ferric  oxide,  and  slaked  lime.  In  any  case  the  iron  may 
be  recovered  from  the  iron  sulphide  by  roasting  and 
smelt ing  « o li  carbon.—  A.  G.  I.. 
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Metallic  ores,  minerals,  and  the  like  :  Apparatus  for  washing 

and  separating  or  concentrating .     C,  W.  and  6.  K. 

Oraie.  Sacristan,  Durham.     Eng.  Pat.  20.022.  Sept.  17. 
1907; 

The  invention  constitutes  an  improvement  on  Eng.  Pat. 
15.604  of  1S94.  The  apparatus  consists  of  a  Y -shaped 
table,  having  outlets  in  the  front  and  at  the  sides,  and  to 
•which  a  reciprocating  motion  is  imparted.  The  material 
to  be  concentrated  is  delivered,  together  with  a  stream  of 
water,  on  to  a  raised  portion  at  the  back  of  the  table,  the 
heavier  constituents  passing  off  the  table  by  the  lateral 
outlets  and  the  lighter  constituents  by  the  forward  outlet. 
With  certain  materials,  however,  such  as  tine  coal  rich  in 
pyrites,  the  heavy  constituents  tend  to  accumulate  in 
front  of  the  raised  part  of  the  table.  To  cause  them  to 
pass  into  the  lateral  outlets,  worms  or  scrapers  are  now 
employed.  When  worms  are  used,  they  are  mounted  so 
as  to  lie  in  grooves,  of  gradually  decreasing  depth,  formed 
in  the  table,  and  are  driven  from  a  cross  shaft  supported 
in  hanger  brackets  across  the  table.  In  the  case  of 
scrapers,  a  reciprocating  motion  is  given  to  them,  as  well 
■as  a  rotatory  motion  to  the  blades,  so  that  the  face  of  the 
blade  is  presented  to  the  material  during  the  outward 
(or  operative)  stroke,  and  the  edge  during  the  inward 
stroke.  The  table  itself  is  now  mounted  on  elastic  supports 
of  steel,  wood,  etc.,  and  the  mechanism  operating  it  is 
placed  at  the  back  or  below  the  table  instead  of  in  front. 
The  width  of  the  forward  outlet  is  increased  ;  the  front 
end  of  the  distributing  shoot  is  cut  off  square.  The 
centre  of  the  raised  portion  of  the  table  is  made  straight 
instead  of  V- shaped. — A.  G.  L. 

Ores;  Process  for  the  concentration  and  preparation  of . 

F.  G.  Buendia.     Fr.  Pat.  385,717,  Nov.  8,  1907.     Under 
Int.  Conv.,  Nov.  10,  1906. 

The  ore  is  treated  in  an  apparatus  such  as  a  continuous 
series  of  inclined  tubes  arranged  in  zig-zag  fashion.  Water 
under  pressure  is  admitted  into  the  bottom  tube,  and 
carrying  with  it  the  lighter  portions  of  the  ore,  flows  out 
at  the  top-.  The  ore  is  fed  into  the  upper  portion  of  the 
apparatus  by  a  "vertical  side  tube,  and  the  concentrates 
are  withdrawn  from  the  end  of  the  bottom  tube. — O.  F.  H. 

Minered  substance*  ;  Apparatus  for  washing  and  extracting 

.     R.  Freygang.     Fr.  Pat.  385,934,  Jan.  4,   1908. 

Under  Int.  Conv.,  Jan.  28,  1907. 

See  Eng.  Pat.  13,901  of  1907  ;  this  J.,  1908,  408.— T.  F.  B. 

Aluminium    and    aluminium    alloys ;    Solder    for    . 

J.  F.  Guggenbiihl,  Paris.     Eng.  Pat.  28,511,  Dec.  27, 
1907. 

The  solder  consists  of  an  alloy  of  zinc,  pure  copper,  and 
aluminium  in,  for  example,  the  following  proportions  : 
-Zinc,  850  ;  pure  copper,  107  ;  aluminium,  43  parts. 

—0.  F.  H. 

Aluminium  solder.     T.  J.  and  R.  Wibrin,  Liege,  Belgium. 

Eng.  Pat.  28,687,  Dec.  31,  1907. 
»ee  Fr.  Pat.  380,952  of  1907  ;  this  J.,  1908,  128.— T.  F.  B. 

■/■'in/  aluminium;   Process  for .     F.   F.   Payne. 

First  Addition,  dated  Dec.  24,  1907,  to  Fr.  Pat.  374,750, 
Feb.   IH,  1907. 

Eng.  Pat.  14,157  of  1907;  this  J.,  1908,  127.— T.  F.  B. 

AH',</  .    M  r-lilce .     E.    Barraia,    Palermo, 

Italv.     Eng.  Pat.  5451,  March  11,  1908.       Under  Int. 
Conv.,  May  15,  1907. 

Fr.  Pat.  381,347  of  1907  ;  this  J.,  1908,  128.— T.  F.  B. 

Tin  scrap  ;  Method  of  detinning ,.  M.  Leitch,  Spring- 
field, Mass.,  Assignor  to  Metal  Process  Co.,  New  York. 
Reissue  No.  12,803,  June  2,  1908,  of  U.S.  Pat.  883,411, 
March  31,  1908. 

The  tin  scrap  is  treated  with  anhydrous  chlorine  in  a 
•closed  chamber.  The  chlorine  is  then  expelled  by  an- 
hydrous stannic  chloride,  after  which  the  chamber  is 
evacuated  and  cooled  to  condense  the  vapours  in  it. 

—A.  G.  L. 


Furnace  applicable  for  use  in  roasting  ores  or  the  like  ; 

Botary .     W.   Hommel,   Lee.     U.S.   Pat.   888,502, 

May  26,  1908. 

Ske  Eng.  Pat.  27,639  of  1906  ;  this  J.,  1908,  25.— T.  F.  B. 

Furnace  ;  Boasting  and  smelting .     J.  J.  Brown,  jun., 

Troy,  111.  U.S.  Pat.  888,582,  May  26,  1908. 
The  furnace  consists  of  a  hearth  and  a  number  of  agitators 
placed  in  a  housing  above  the  hearth.  Means  are  provided 
for  giving  a  circular  motion  to  the  agitators,  so  that  the 
forks  carried  on  their  lower  ends  may  alternately  dip  into 
and  stir  up  the  material  in  the  hearth. — O.  F.  H. 

Iron  ;  Method  of  manufacturing .     H.  L.  Hartenstein, 

Constantine,  Mich.,  Assignor  to  Electro  Chemical  and 
Development  Co.,  Pierre,  S.D.  U.S.  Pat.  869,125, 
May  26,  1908- 

Flue  dust  is  mixed  with  finely  divided  carbonaceous 
material,  heated,  and  the  iron  sponge  so  produced  com- 
pressed.— O.  F.  H. 

Flue-  and  ore-dust ;  Process  for  the  treatment  of in 

the  blast-furnace.  A.  Custodis.  Ger.  Pat.  194,042, 
May  26,  1906. 

The  flue-  or  ore- dust  is  finely-ground,  mixed  with  coke, 
charcoal  or  other  fuel,  e.g.,  crude  petroleum,  and  intro- 
duced by  means  of  an  atomiser  into  the  blast,  before  the 
latter  enters  the  furnace. — A.  S. 

Iron  oxide  for  use  in  blast-furnaces;  Preparing  fine  particles 

of .     U.  Wedge,  Ardmore,  Pa.     U.S.  Pat.  889,563, 

June  2,  1908. 

Fine  particles  of  iron  oxide  are  mixed  with  air-slaked  lime, 
and  the  mixture  is  formed  into  nodules  by  subjecting  it 
to  heat  and  agitation. — A.  G.  L. 

Earthy  (clayey)  ores  ;  Process  for  adapting to  metal- 
lurgical treatment.  Fellner  und  Ziegler.  Fr.  Pat. 
385,632,  Dec.  27,  1907.  Under  Int.  Conv.,  Feb.  5, 
1907. 

The  ore  is  divided  into  two  parts,  one  of  which  is  dried, 
roasted,  and  agglomerated  into  blocks  in  a  rotating 
furnace,  and  while  hot  is  mixed  with  the  other  portion. 
The  raw  ore  is  dried  by  the  heat  of  the  roasted  ore,  and, 
it  is  stated,  adheres  to  the  blocks,  giving  a  product  suitable 
for  treatment  in  the  blast-furnace. — O.  F.  H. 

Steel ;   Process   for   eliminating   the   oxides   contained   in 

molten .     Soc.  des  Fonderies,  Forges  et  Acieries  de 

Saint-Etienne.     Fr.  Pat.  386,383,  Jan.  20,  1908. 

The  molten  steel  is  intimately  mixed  with  silica  or  silicious 
materials,  which  combine  with  the  oxides  contained  in 
the  steel  to  form  a  slag.  The  mixing  is  carried  out  by 
placing  the  highly  heated  silica  or  silicious  materials  in 
the  channel  through  which  the  molten  metal  is  run  off 
from  the  furnace.  The  metal  is  preferably  kept  molten 
for  some  time  after  the  mixing,  by  running  it  into  a 
second  furnace,  etc.,  in  order  to  enable  the  slag  formed  to 
rise  to  the  surface. — A.  G.  L. 

Molten  pig-iron ;    Process  for  refining  by  means  of 

fluid  oxidising  agents  (fused  iron  ore,  fused  hammer- 
scale,  etc.).  A.  Faddeeff  and  H.  Katterfeld.  Ger.  Pat 
190,170,  June  6,  1905. 

The  refining  is  effected  by  the  regulated  introduction 
of  the  fused  oxidising  agent  into  the  molten  iron,  in  such 
a  manner  that  the  pig-iron  or  the  oxidising  agent,  or  both, 
can    be    superheated    as    desired. — A.  S. 

Basic  Bessemer  process  ;   Addition  of  substances  containing 

iron  oxide  and  of  lime  in  the in  order  to  shorten  the 

after-blow.  Eisenhiitten-Akt.-Ver.  Ger.  Pat.  197,591, 
July  15,  1906. 

Towards  the  end  of  the  decarbonising  period,  or  later, 
a  mixture  of  slaked  lime  and  substances  containing  iron 
oxide  (hammer-scale,  etc.),  is  added  to  the  charge  in  the 
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converter.  It  is  stated  that  the  oxidation  of  the  phos- 
phorus is  completed  on  continuing  the  blast  for  a  few 
seconds  only. — A.  S. 

(1)   Ores;      Apparatus     for     treating     .     (2)  Ores; 

Method   of   treating .     (3)  [Metalliferous]   liquids  ; 

Apparatus  for  treating .     (4)  [Ore-pulp]  ;  Filtering 

and  decanting  apparatus  [fori .     W.  A.  Hendryx, 

Denver,  Colo.  U.S.  Pats.  889,128—889,131,  May  26, 
1908. 
(1).  The  apparatus  comprises  a  tank,  having  a  central 
pipe  or  passage-way  communicating  with  its  lower  portion. 
By  means  of  a  conveyor,  the  ore  pulp  is  forced  upwards 
through  the  pipe  and  discharged  over  the  top  on  to  a 
conical  spreader  placed  in  the  upper  part  of  the  tank. 
Electrodes  are  placed  on  the  spreader,  substantially 
parallel  to  it.  (2).  Oxidised  ores  are  dissolved  by 
subjecting  them  to  the  action  of  a  saline  solvent,  e.g., 
sodium  chloride  solution,  which  may  be  heated,  then 
adding  an  acid  solvent,  e.g.,  sulphuric  acid,  and  allowing 
the  resulting  solution  to  act  on  the  ore.  (3).  The  apparatus 
consists  of  a  tank  in  which  are  placed  a  numbei  of  filter 
cells,  and  of  a  casing  provided  with  an  agitator  which 
creates  a  pressure  within  the  tank.  Means  are  also 
provided  for  mixing  a  treating  agent  with  the  metalli- 
ferous solution  which  is  circulated  through  the  tank  and 
casing.  (4).  The  apparatus  consists  of  a  tank  having 
a  converging  bottom  and  a  central  outlet  for  ore-pulp. 
A  filter  is  placed  above  the  converging  bottom  and  forms 
a  closed  space  above  the  outlet,  a  pipe  forming  com- 
munication with  this  space.  Above  the  filter  there  are 
placed  in  the  tank  a  number  of  filter-cells,  provided  with 
separate  outlets.  The  tank  also  has  a  number  of  auxiliary 
outlets  for  liquid  at  different  levels. — A.  G.  L. 

Aluminium  ;    Process  for  the  oxidation  and  coloration  of 

.  A.  Lang.     First  Addition,  dated  Dec.  18,  1907,  to 

Fr.  Pat.  354,713,  May  27.  1905  (this  J.,  1905,  1114). 
The  oxidised  articles  may  be  reheated  during  subsequent 
treatment.     Suitable  colouring  substances  can  be  applied, 
and  a  film  of  oxide  produced  by  an  alkali,  hydrochloric 
acid,  or  solutions  of  metallic  chlorides. — O.  F.  H. 

Alloys  of  exact  composition  ;    Process  of  manufacture  of 

and  of  articles  made  from  these  alloys.     H.  Kuzel. 

Ft.  Pat.  385,699,  Dec.  30,  1907.  Under  Int.  Conv., 
Jan.  7,  1907. 
One  or  more  of  the  components  of  the  alloys  are  used  in 
the  form  of  colloidal  metals  and  the  others  in  the  form 
of  crystalline  metallic  compounds.  The  latter  are  mixed 
with  the  colloidal  metals  in  a  uniform  state  of  division 
either  by  suitable  precipitants,  such  as  salts,  acids,  or 
alkalis,  or  simply  by  mixing  together  solutions  of  the 
colloidal  metal  and  the  metallic  compound,  so  that  on 
precipitation  of  the  colloid,  a  plastic  mass  is  obtained, 
which  by  heating  to  a  white  heat  in  a  reducing  atmos- 
phere, or  other  suitable  means,  is  converted  into  the 
required  metallic  alloy.  This  process  may  be  used  for 
the  production  of  alloys  to  be  used  for  electric  lamp 
filaments  or  electric  resistances.  (See  also  Eng.  Pat. 
28,154  of  1904;    this  J.,   1906,   115.)— O.  F.  H. 

Sulphide  ores  ;  Process  of  treating  poor .     The  D.  E. 

Syndicate,  Ltd.     Fr.  Pat.  386,634,  Jan.  28,  1908. 

See  Eng.  Pat.  25,574  of  1906  ;  this  J.,  1908,  287.— T.  F.  B. 

Minerals  ;    Treatmenf  of with  sulphuric  acid  pro- 
duced  from    the   sulphur   of   the    minerals.     A.    M.    G. 
Sebillot  and  L.  Mauclaire.     Fr.  Pat.  386,672,  Jan.  29, 
1908. 
The  mineral  is  roasted  in  a  furnace  with  superimposed 
hearths,  communicating  with  one  another,   in  order  to 
obtain  the  sulphur  dioxide  in  as  concentrated  a  state  as 
possible.     The  furnace  gases,  a1  a  temperature  of  400 — 

600     ('.,    enter-    ;i    contact    chamber,    where    they    are    cooled 

to  about  325°  C.  by  admixture  Ox  air  and   steam.     The 
contact  mass  consist-  of  finely  divided  ferric  oxido  or 

asbestos   fibre.      The   gases   I  hen    traverse    a    leadeii    worm 
surrounded    by  cold   water,   in   which   the  sulphuric  acid 


formed  condenses  ;  they  then  traverse  a  second  smaller 
contact  chamber,  and  are  finally  discharged  through  a 
fan.  The  dilute  sulphuric  acid  thus  obtained  is  used  for 
the  systematic  extraction  of  the  roasted  ore.  For  this 
purpose  the  ore  is  placed  in  a  tank  of  lead  or  wood  divided 
into  compartments,  along  which  the  ore  is  moved  by 
means  of  a  shaft  provided  with  blades,  the  acid  being 
run  through  the  tank  in  the  opposite  direction. — A.  G.  L. 

Volatile   metals  ;    Process  for  the   recovery  or  melting  of 

readilu under   pressure.     L.    Griiter.     Ger.    Pat. 

192,575,  Nov.  23,  1906. 
The  claim  is  for  the  use  of  a   "  transformer  furnace  " 
enclosed  in  a  gas-tight  easing,  which  is  filled  with  a  com- 
pressed inert  gas. — A.  S. 

Blast-furnace  and  other  gases  ;  Purifying .     Eng.  Pat. 

.     254.     See  II. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(J.)— ELECTRO-CHEMISTRY. 

Patents. 

Batteries  ;  New  material  for  the  purpose  of  separating  or 

enclosing  plates  of .     A.  P.  Strohmenger,  Harrow- 

on-the-Hill.     Eng.  Pat.  665,  Jan.  11, 1908. 

The  pores  of  an  open-mesh  fabric,  e.g.,  muslin,  are  filled 
with  cellulose  pulp,  so  as  to  form  a  sheet  of  porous  paper 
reinforced  by  the  fabric.  After  drying,  the  whole  is 
nitrated  to  such  an  extent  that  it  will  resist  the  action  of 
the  electrolyte,  when  the  material  is  used  to  envelop  or 
separate  the  plates  of  a  secondary  battery.  (See  also 
Eng.  Pat.  1396  of  1906  ;  this  J.,  1907,  156.)— A.  G.  L. 

Electrolytes  for  accumulators  with  alkaline  electrolyte. 
T.  A.  Edison.  Fr.  Pat.  386,001,  Jan.  7,  1908.  Under 
Int.  Conv.,  May  10,  1907. 

See  U.S.  Pat.  876,445  of  1908  ;  this  J.,  1908,  167.— T.  F.  B. 

Electric  furnace.     A.  J.  Petersson,  Alby,  Sweden.     U.S. 
Pat.  889,857,  June  2,  1908. 

See  Eng.  Pat.  9164  of  1906  ;  this  J.,  1906,  593.— T.  F.  B. 

Insoluble  product  [insulating  material,  etc.]  resulting  from 
the  condensation  of  phenols  and  formaldehyde.  L.  H. 
Baekeland.  Fr.  Pat.  386,627,  Jan.  28,  1908.  Under 
Int.  Conv.,  Jan.  27,  1908. 

Approximately  equal  quantities  of  commercial  phenol 
and  a  40  per  cent,  solution  of  formaldehyde  are  gradually 
heated  together  in  a  closed  vessel  to  130° — 150°  C,  and 
kept  at  this  temperature  for  one  or  several  hours,  when  a. 
condensation  product  is  obtained.  The  reaction  is 
advantageously  carried  out  in  two  stages  :  the  mixture 
is  first  boiled  under  a  reflux  condenser  until  a  viscous 
intermediate  product  is  obtained  ;  this  product  is  removed 
from  the  aqueous  layer,  heated  in  an  open  vessel  to 
remove  traces  of  water,  and  then  further  heated  in  a  closed 
vessel,  under  pressure,  to  complete  the  reaction.  From 
1  to  10  per  cent,  of  accelerators,  e.g.,  acids,  basts,  alkali 
sulphites,  acetates,  phosphates,  or  borates,  may  also  be 
added  totheaqueous  mixture.  The  final  product  obtained 
is  claimed  to  he  white  to  brown  in  colour,  less  elastic 
but  harder  than  caoutchouc,  unaffected  by  alkalis,  acids, 
or  temperatures  up  to  300  C,  and  a  had  conductor  of 
electricity.  When  heated  to  a  high  temperature  it 
carbonises  without  fusing  ;  it  is  insoluble  in  alcohol, 
acetone,   •jlyccrin.  and   phenol. — A.  0.  1.. 

Qas  reactions  ;  Process  for  effecting  -  with,  the  aid  of 
electric  discharges.  A.  Hauck.  tier.  Pat.  193,518) 
June  9,   1905. 

Tut:  reaction  is  effected  in  a  gaseous  sphere  formed  bj 
electric  discharges  (flame  ares  or  the  like)  produced  in  n 
liquid,  with  the  aid  of  conductors  of  the  second  class. 
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The  process  is  suitable  for  the  electrical  oxidation  of 
atmospheric  nitrogen.  A  metal  electrode,  surrounded 
by  a  tube  of  a  material  which  does  not  conduct  electricity 
when  cold,  is  immersed  in  a  liquid,  and  with  the  aid  of  a 
second  electrode,  electric  discharges  are  produced  below 
the  surface  of  the  liquid,  varying  according  to  the  E.  M.  F. 
and  current  density  employed,  from  silent  to  loud  crackling 
discharges  or  discharges  similar  to  dame  arcs.  If  now 
the  gaseous  mixture  (air)  be  led  through  the  hollow 
electrode  into  the  discharge  zone,  the  reaction  products 
are  immediately  condensed,  fixed,  or  chemically  altered 
bv  the  surrounding  liquid.  In  the  oxidation  of  nitrogen, 
for  example,  the  oxides  of  nitrogen  produced  are  converted 
into  nitric  acid,  nitrates,  nitrites,  etc.,  by  the  surrounding 
liquid. — A.  S. 

Arc  lamp  electrodes.     Eng.  Pat.  66.     See  II. 

Pitch    and    bitumen,    etc.  :    Improving Eng.    Pat. 

11,498.     See  III. 

Invert  sugar  and  syrups  ;  [Elect roli/tic]  process  for  purifying 
and  making .     Eng.  Pat.   12,762.     See  XVI. 

Sugar    refinery   products,    etc.    [Elect  rolyticaUif]   purifying 
.     Ft.  Pat.  386,534.     .See  XVI 

Sitrosobenzene  and  other  nit roso-com pounds  ,;    Electrolytic 
preparation  of  .     Ger.  Pat.  192,519.     See  XX. 

Sulphite  cellulose  lyes  ,;   Treating .     Ger.  Pat.  197,195. 

See  XIX. 

(B. )— ELECTRO-METALLURGY. 

Heroult    process ;    Desulphurisation    in    the    .        T. 

Geilenkirchen.     Stahl  u.  Eisen,  1908,  28,  873—876. 

A  remarkable  feature  of  the  Heroult  process  is  the  way 
in  which  the  sulphur  of  the  charge  is  eliminated.     Tests 
of  the  product  of  1000  successive  charges  from  a  Heroult 
furnace  showed  that  the  sulphur-  content   varied  from 
0-001  to  0026  per  cent.  ;  but  743  of  the  tests  were  below 
001  per  cent.,  and  958  were  below  0015  per  cent.     Two 
causes,  in  the  author's  opinion,  contribute  to  this.     In 
the  first  place,  the  sulphides  of  iron  and  manganese,  being 
soluble  both  in  the  metal  and  the  slag,  distribute  them- 
selves in  any  furnace  between  the  metal  and  the  slag, 
the    final    proportions,    when     equilibrium    is    reached, 
depending  on  their  relative  solubilities  ;  and  at  the  higher 
temperature  of  the  Heroult  furnace  the  solubility  in  the 
slag  is  increased  to  a  greater  extent  than  that  in  the  metal,    j 
The    more   important    cause,    however,    is    the    powerful    , 
reducing   action   of   the   calcium   carbide  formed  in  the    I 
furnace,  which  first  of  all  effects  the  reduction  of  the   J 
metallic  oxides  in  the  slag,  and  the  return  of  the  reduced 
metals  to  the  bath,  then  reduces  the  sulphides  by  con- 
verting  them   into    calcium   sulphide,    according   to   the 
equation,     2CaO  +  3FeS  +  CaC2  =  2CO+3CaS-f3Fe ;     this 
disturbs  the  sulphide  equilibrium,  more  sulphide  enters 
the  slag  from  the  bath,  and  so  on,  till  almost  complete 
desulphurisation    is    effected.     Two    points    follow    from 
this  strong  desulphurising  action  : — 1.  That  a  thoroughly 
worked  charge  from  the  Heroult  furnace  can  never  retain 
a  notable  proportion  of  sulphur,  however  high  may  have 
been  the  sulphur  content  of  the  materials.     2.  That  the 
desulphurising    action    goes    on    independently    of    and 
without  alteration  of  the  proportions  of  the  other  con- 
stituents of    the  iron.     Thus  Thomas  steel,  for  example, 
poured  into  the  electric  furnace  to  be  finished,  will  undergo 
no  change  in  its  composition  beyond  the  removal  of  the 
sulphur  ;  and  any  special  foundry  iron,  of  low  content  in 
catbon,  manganese,  and  silicon,  for  example,  which  can 
hardly  be  otherwise  obtained  without  an  injuriously  high 
sulphur   content,    may   be   produced   by   refining   in   the 
Heroult  furnace  any  inferior  iron  of  the  kind,  no  matter 
how  much  sulphur  it  may  contain. — J.  T.  D. 

Passivity ;    Theories    of ,    and    observations    on    the 

passivity  of  iron,   nickel,   and  chromium.     C.    Freden- 
hagen.     Z.  physik  Chem.,  1908,  63,  1—47. 

The  author  gives  a  summary  of  the  three  main  theories 
by  which  it  has  been  sought  to  account  for  the  passive 


state  of  metals,  and  of  the  arguments  by  which  they  have 
been  supported.  He  then  describes  experiments  which 
show  that,  in  the  case  of  anodic  passivity  of  iron,  nickel, 
and  chromium  : — 1.  The  changes  from  active  to  passive 
state  and  vice  versa  do  not,  except  accidentally,  occur  at 
the  same  potential,  and  on  repeating  the  experiments 
under  conditions  as  nearly  identical  as  are  attainable, 
the  same  values  for  the  potential  causing  passivity  or  for 
that  causing  activity  are  not  always  obtained.  2.  The 
values  of  both  of*  these  potentials  are  very  greatly 
influenced  by  change  of  temperature.  3.  Change  in  the 
strength  of  the  acid  exerts  a  very  great,  but  not  regular 
or  calculable  influence  on  the  potentials.  The  conclusion 
is  that  neither  the  valency  theory  nor  the  oxide  theory 
is  in  accord  with  the  facts,  which  can  only  be  explained 
by  the  theory  that  passivity  is  caused  by  the  electrode 
becoming  coated  with  a  homogeneous  film  either  of 
oxygen  gas,  or  of  a  solid  solution  or  alloy  of  the  metal 
with  oxygen.  So  long  as  the  oxygen-polarisation  is  local 
and  uneven,  so  long  is  the  metal  active  ;  but  when  it  has 
spread  uniformly  over  the  whole  surface,  which  occurs 
when  the  polarisation-potential  has  increased  sufficiently, 
passivity  sets  in.  Even  while  passive,  the  metals  are  not 
wholly  unattacked,  but  are  dissolved  to  an  extent 
measured  by  the  direct  reaction  between  the  passive 
metal  and  the  oxygen.  When  the  velocity  of  the  reactions 
using  oxygen  surpasses  that  of  the  reactions  generating 
it,  so  that  the  potential  of  oxygen-polarisation  is  sufficiently 
lowered,  activity  again  sets  in.  The  author  draws 
attention  to  the  difference  between  true  passivity  and 
the  apparent  passivity  shown,  for  example,  by  lead  in 
sulphuric  acid  or  by  copper  in  strong  solutions  of  alkali, 
which  is  due  to  the  actual  physical  protection  of  the  metal 
by  the  formation  of  well-defined  oxides. — J.  T.  D. 

Platinum ;    Passivity    of .     R.    Ruer.     Z.    Elektro- 

chem.,  1908,  14,  309—314. 

The  author  has  made  further  experiments  to  determine 
whether  the  deposit  formed  on  a  platinum  anode  when 
solutions  of  sulphuric  acid  are  electrolysed  (Marie,  this  J., 
1907,  876)  is  a  peroxide,  and  is  identical  with  that  which, 
in  the  author's  view,  is  produced  during  the  passage  of 
alternating  currents  between  platinum  electrodes  through 
sulphuric  acid,  and  is  the  cause  of  platinum  becoming 
dissolved  under  these  circumstances.  The  experiments 
are  not  decisive  :  they  show  that  the  anodic  deposit  is 
insoluble  in  cold  sulphuric  acid  even  of  50  per  cent, 
strength,  but  dissolves  readily  even  in  dilute  acid  if  a 
reducing  agent  be  added,  that  it  has  a  negligible  resistance, 
and  cannot  be  detected  under  ordinary  circumstances, 
by  potential  measurements,  so  that  it  possesses  some  of 
the  properties  of  the  author's  hypothetical  peroxide 
film  of  his  earlier  experiments  ;  but  it  is  best  produced  in 
an  acid  of  about  6  per  cent,  strength,  and  is  not  only  not 
produced,  but  when  already  formed  on  the  anode,  is 
dissolved,  in  50  per  cent,  acid  when  electrolysed.  In  this 
stronger  acid,  however,  though  no  visible  deposit  is 
formed,  the  surface  of  the  anode  is  altered,  so  that,  if  a 
reducing  agent  be  present,  traces  of  platinum  enter  into 
solution.— J.  T.  D. 

Patents. 

Tin  ;  Process  of  obtaining  pure from  crude  tin  or  tin 

alloys   electrolytically.     9.    Steiner,    Crefeld,    Germany. 
U.S.  Pat,  890,249,  June  9,  1908. 

See  Eng.  Pat.  10,230  of  1907  ;  this  J.,  1907, 1055.— T.  F.  B. 

Zinc  ;  Electrolytic  process  for  extracting .     H.  Paweck. 

Fr.  Pat.  386,678,  April  15,  1907. 

See  Eng.  Pat.  8562  of  1907  ;  this  J.,  1908,  631.— T.  F.  B. 

Elec.trodeposition  of  metals.     S.  0.  Cowper-Coles,  London. 
Eng.  Pat.   11,471,  May  16,  1907. 

Copper  and  other  metals  may  be  electrolytically  deposited 
in  a  smooth,  homogeneous  form  and  at  a  very  rapid  rate, 
by  making  the  electrolyte  travel  over  the  cathode  surface 
at  a  speed  of  500  feet  or  more  per  minute,  by  means  of 
jets  of  compressed  air. — J.  W.  H. 
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Chromium ;    Process    of    depositing electrolytically. 

F.   Salzer.     Fr.    Pat.   386,258,   Jan.    15,    1908.     Under 
Int.  Conv.,  Feb.  21,  1907. 

Deposits  of  chromium  are  obtained  electrolytically  by 
the  aid  of  a  bath  containing  a  mixture  of  chromic  acid 
and  chromic  oxide  in  approximately  equal  proportions, 
or  preferably  with  an  excess  of  chromic  acid,  the  quantities 
being  kept  as  constant  as  possible  during  the  working. 
A  small  quantity  of  acid  may  be  added  to  increase  the 
conductivity.  Anodes,  capable  of  oxidising  the  chromium 
oxide  to  chromic  acid  dining  the  passage  of  the  current, 
may  be  employed,  in  order  to  maintain  a  constant 
composition  in  the  bath  by  compensating  for  the  chromic 
acid  reduced  at  the  cathode.  Or,  insoluble  anodes,  such 
as  lead  or  platinum,  may  be  used  to  maintain  a  constant 
composition,  these  being  in  part  freely  suspended  in  the 
bath,  and  in  part  separated  from  the  cathode  chamber 
by  convenient  diaphragms.  The  bath  is  cooled  during 
the  working  in  order  to  maintain  the  temperature  as 
constant  as  possible. — B.  N. 

Galvanic  baths  ;   Process  for  heating  and  circulating . 

A.  Barth.     Ger.  Pat.  196,179,  July  26,  1907.    Addition 

to  Ger.   Pat.   193,642. 
The  columns  of  liquid  flowing  from  the  heating  vessel 
as  described  in  the  main  patent,  are  divided  into  several 
portions,  which  are  introduced  into  the  electrolytic  bath 
at  different  levels,  in  order  to  heat  the  latter  uniformlv. 

— A.  S. 

Ores  and  metal-bearing  solutions  ;    Treatment  of for 

the  separation  of  metals  contained  therein.  W.  J. 
Lavington,  London.  From  F.  C.  Brown,  Komata, 
New  Zealand.  Eng.  Pat.  17,779,  Aug.  3,  1907. 
The  invention  relates  to  the  separation  of  gold  and  silver 
by  amalgamation  and  electrolysis  from  ores  and  metalli- 
ferous solutions  whilst  these  are  agitated  in  the  apparatus 
claimed  in  Eng.  Pat.  18,922  of  1904  (this  J.,  1905,  973). 
The  apparatus  consists  essentially  of  a  tall  tank  provided 
with  a  vertical  central  pipe  reaching  nearly  to  the  top 
and  bottom  of  the  tank.  By  passing  compressed  air 
up  this  pipe,  ore  and  liquid  are  sucked  up  with  the  air, 
and  overflow  from  the  top  of  the  pipe.  Electrodes  are 
placed  at  the  bottom  of  the  central  pipe,  being  protected 
by  an  inverted  cone  placed  above  them  ;  another  set  of 
electrodes  is  placed  at  the  top  of  the  tank.  In  each  case 
the  anodes  consist  of  carbon,  iron,  or  lead,  whilst  the 
cathodes  are  made  of  copper,  and  are  kept  supplied 
with  mercury,  the  lower  ones  being  in  the  form  of  cups, 
and  the  upper  ones  sloping  downwards  from  a  launder 
into  which  the  central  pipe  overflows  and  to  which  mercury 
is  also  supplied.  Suitable  pipes  are  arranged  to  supply 
water  to  the  apparatus,  to  wash  sand,  etc.,  off  the  inverted 
cone,  and  to  empty  and  fill  the  tank. — A.  G.  L. 

Tin  ;   Process  and  apparatus  for  the  recovery  of from 

waste  scrap  and  lead-tin  alloys.  A.  Nodon.  Fr.  Pat. 
386,499,  April  11,  1907. 
In,  process  is  designed  especially  to  recover  tin  from 
the  waste  obtained  in  making  lead-tin  foil  and  capsules. 
The  scrap  is  treed  from  grease  by  treatment  with  sodium 
carbonate  solution  and  is  then  subjected  to  the  action  of 
a  solution  of  ammonio-stannic  sulphate  or  of  a  solution 
of  stannic  sulphate  containing  bee  Bulphuric  acid  and 
ammonio-stannic  chloride,  heated  to  40°  C.  The  solution 
obtained  it  j  tematically  electrolysed  by  means  of  a 
c in  rcn  of  l — 2  amperes  per  iq.  dcm.  al  2 — 3  volts.  For 
this  purpose  the  liquid  is  circulated  through  n  number  of 
toneware  cells  containing  graphite  anodes  and  porous 
oylinders  in  which  the  tin  cathodes  are  placed;  the  tin 
deposits  in  the  form  of  a  tree.  The  liquia  is  evaporated 
from  time  to  time,  the  final  solution  obtained  being  used 
for  the  treatment  of  a  fresh  quantity  <>i  sorap. — A.  (I.  L. 

Aluminium    or    other    metals  ;     Process    of    \<l<clrically] 

winning from  thin  compounds.     II.  8.  Blackmore, 

Mh„„i  Vernon,  N.Y.  U.S.  Pat.  880,098,  May  26,  1908. 
Aluminium  or  other  metal  is  obtained  by  electrolysis  of 
one  of  its  non-haloid  compounds,  which  is  mixed  with 
the  fluorine  or  other  halogen  compounds  of  other  metals, 


e.g.,  magnesium,  the  current  used  for  the  electrolysis 
being  of  such  a  voltage  that  fluorine  or  other  halogen 
will  not  be  liberated,  and  a  separate  electric  current  being 
used  for  the  fusion  of  the  mixture. — A.  G.  L. 

Metals ;    Process   of   extracting from   metalliferous 

rock*.      A.  F.  G.  Marin  and   E.  Tarin  de  Montepreux. 
Fr.  Pat.  386,303,  Jan.  17,  1908. 

The  metalliferous  mineral  is  finely  powdered  and  placed 
in  an  aqueous  solution  of  chlorides,  bromides,  iodides, 
or  fluorides  of  the  alkali  or  alkaline-earth  metals,  acidu- 
lated with  sulphuric  acid.  The  solution  is  agitated,  and 
an  electric  current  passed  through  it  between  unattackable 
electrodes.  The  agitation  is  continued  for  some  time 
after  the  current  is  interrupted,  after  which  the  dissolved 
metals  are  recovered  as  usual. — A.  G.  L. 

Electric  furnace.  L.  Dion,  Assignor  to  The  Americus 
Electro-Hermetic  Co.,  Wilkes-Barre,  Pa.  U.S.  Pat. 
888,877,  May  26,  1908. 

The  furnace  is  divided  by  an  internal  inclined  flange 
into  an  upper  and  a  lower  section,  communication  between 
which  can  be  completely  interrupted  by  means  of  a  sliding 
door.  A  hopper  delivers  the  metal  or  other  material 
to  be  treated  to  the  upper  section,  whence  it  falls  into  the 
lower  compartment,  in  which  it  encounters  two  electrodes. 
The  fused  material  is  drawn  off  through  a  passage  at  the 
bottom  of  the  lower  compartment,  which  is  also  provided 
with  a  discharge-opening  for  fumes  or  vapours,  placed 
above  the  electrodes. — A.  G.  L. 

[Electric]  Furnace  for  metallurgical  and  smelting  purposes. 
K.  Birkeland  and  S.  Eyde,  Christiania,  Norway.  U.S. 
Pat.  889,431,  June  2,  1908. 

The  furnace  has  a  "  channeled "  annular  hearth,  and 
a  number  of  steps  arranged  concentrically  outside  the 
channel.  Over  the  centre  of  the  hearth  is  an  arc  gap 
between  the  ends  of  a  pair  of  electrodes.  The  material 
is  fed  on  to  the  outer  steps  of  the  hearth,  and  magnets  of 
different  intensity,  mounted  centrally  with  respect  to 
the  hearth,  spread  the  arc  over  the  material. — B.  N. 

Manganese  ;    Direct  manufacture   in   the   electric  furnace 

of  metallic melted,  refined,  and  poor  in  carbon.     Soc. 

anon.      "  La     Neo-Metallurgie."     Fr.      Pat.      386,442, 
Jan.  22,  1908. 

Manganese,  commercially  pure  and  containing  not  more 
than  one  or  two  per  cent,  of  carbon,  is  obtained  by  direct 
reduction  of  oxides  or  carbonate  of  manganese  by  means 
of  carbon  in  the  electric  furnace. — B.  N. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Himalayan  I  cur  fat.      1).  Hooper.     J.  and  Proc.  Asiatic 
Soc.  of  Bengal,  1908,  4,  33—34. 

Tiik  author  has  examined  two  samples  of  bear  fat  obtained 
from  Mussoorie,  in  the  United  Provinces,  India.  No.  1 
was  purchased  in  the  Landour  bazaar,  and  No.  2  was 
separated  by  ether  from  a  quantity  of  genuine  adipose 
tissue.  The  tat  is  known  locally  as  "  Balu-kv-cherbee  " 
and  is  obtained  from  the  Himalayan  black  bear  (I'rsus 
torqvatus).     Both  Bamples  had  a  yellowish-white  colour, 

a  rancid  odour,  and  a  soft  granular  consistence  at  21°  C. 
On  examination  they  gave  the  following  results: — Sp.  gr. 
at  50'  ('..  (No.  I ).  0-9013,  (No.  2)  0-9007  ;  m.pt.,  :{7-5°C., 
34*0*0.;  and  value,  13-8,  33-19;  saponification  value, 
203-8,    204-25;     iodine    value,    ;>2-77,    62-80;     Reiohert- 

Meissl      value.    0-93,    <I-Sti  ;       m.pt.    of    fatty    acids,    42°C, 

in  c.  ;  Baponifioation  value  of  fatty  acids,  205-64,  207-37 ; 

iodine  value  of  fatty  acids,  .">7  28,  62 "98.  The  fatty  acids 
of  the  second  sample,  when  coin  cited  into  lead  salts  and 
separated  by  means  of  ether,  yielded  59-1  per  cent,  of 
liquid  and  40-9  per  cent,  of  solid  acids.    The  yellow  liquid 
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acids  had  an  iodine  value  of  82*36  and  an  Mid  value  of 
196'34,  The  solid  acids,  which  were  white  and  crystalline. 
and  melted  at  M?  CL,  had  an  acid  value  of  214-S4.  On 
being  recrystallised  from  alcohol,  the  solid  acids  yielded 
a  small  quantity  of  crystals  melting  at  TO"  C.  correspond- 
ing to  stearic  acid.  The  fat  consists  chiefly  of  olein  and 
palniitin.  and  in  manv  of  its  properties  resembles  lard. 

—J.  A. 

Lawsonia  alba,  Lamk:  ;  OH  from  seeds  of .    D.  Hooper. 

J.  and  Proc.  Asiatic  Soc.  of  Bengal.  1908,  4,  No.  2. 

The  seeds  of  Laicsonia  alba,  thf  henna  plant  of  Western 
i,  known  to  the  natives  of  India  as  "  tnehndi,"  are 
contained  in  a  capsule  of  the  size  of  a  peppercorn,  and 
consist  of  angular  grains  of  a  cinnamon-brown  colour, 
from  1-5  to  2  mm.  long.  The  weight  of  100  seeds  is  about 
0-073  grm.  A  sample  of  the  seeds  obtained  from  the 
Government  Botanical  Gardens,  Saharanpur,  gave  the 
following  results  on  analysis  : — Moisture.  10-0  ;  oil  (by 
ether).  10-4S  ;  albuminoids,  5-00  ;  carbohydrates,  33-62  ; 
fibre,  35-35  ;  and  ash,  4-75  per  cent.  These  seeds  are, 
therefore,  useless  as  a  commercial  source  of  oil,  and  would 
be  considered  the  reverse  of  nutritious.  The  oil  was 
thick,  dark-green  in  colour  and  slowly  oxidised  to  a  solid 
jelly.  It  solidified  at  25-5°  C,  and  had  a  slight  acid 
reaction.  The  iodine  value  of  the  oil  was  121-63  and  of 
the  fatty  acids,  127-45.  The  oil.  except  for  its  green 
colour,  is  similar  to  poppy-seed  oil. — J.  A. 

Tonka  butter ;  Characters  of .    Duyk.    Repert.  Pharm., 

1908,  20,  193. 

Under  the  name  of  "  Tonka  butter,"  a  fat,  said  to  be 
derived  from  the  Tonka  bean,  Coumarouna  excelsa  (Dip- 
terys  odorata)  is  becoming  an  article  of  commercial 
importance.  It  has  the  following  characters: — M.pt. 
28°  C.  ;  butvro-refractometer  value,  (Abbe-Zeiss)  47°  ; 
sp.  gr.  at  100°  C,  0-888  ;  critical  temperature  of  solution, 
32-5°  C.  ;  saponification  value,  257  ;  ester  value,  250  ; 
volatile  acid  value  (Leflmann-Beam)  5-4.  The  fat  is 
used  for  flavouring  dietetic  articles. — J.  O.  B. 


Glycerol    esters;     Theory   of   the  hydrolysis  of .     R. 

Wegscheider.     Monats.  f.  Chem.,  1908,  29,  233—234. 

Corrections  of  certain  numerical  errors  in  the  author's 
earlier  paper  (see  this  J.,  1908,  233).— A.  S. 

Saponification    process;    Theory   of    the .     IV.     R. 

Fanto   and   M.    J.    Stritar.     Monats.    f.    Chem.,    1908, 
29,  299—316.     (See  also  this  J.,   1907,  263,  623). 

The  authors  have  carried  out  further  experiments  with 
tallow,  tripalmitin,  and  olive  oil.  From  the  results  of  the 
whole  investigation  they  conclude  that : — (1).  The  saponi- 
fication of  fats  by  aqueous  potassium  hydroxide  solution 
(heterogeneous  system)  oscurs  practically  directly.  (2).  The 
conversion  of  glycerides  into  ethyl  esters  by  means  of 
alcoholic  potassium  hydroxide  solution  (esterification) 
in  a  homogeneous  system  proceeds  by  stages.  (3).  In 
a  heterogeneous  system,  also,  esterification  in  practice 
proceeds  by  stages,  but  not  so  well-defined  as  in  a 
homogeneous  system,  and  the  explanation  is  probably 
that  a  true  heterogeneous  system  cannot  be  attained 
owing  to  the  partial  miscibility  of  the  components  produced 
by  the  ester  as  it  is  formed.  (4)  As  the  water  content  of  the 
alcoholic  alkali  increases,  the  esterification  i8  diminished, 
and  the  system  approaches  more  nearly  to  a  true  hetero- 
geneous system,  in  which  the  reaction  proceeds  directly. 
(See  also  this  J.,  1898,  673,  853,  1107;  1899,  1031; 
1900,  254  ;    1904,  905  ;    1906,  856  ;    1907,  24.)— A.  S. 

Saponification    value ;     Determination    of    the .     N. 

Rusting.     Pharm.     Weekblad,     1908,      46,     433—435. 
Chem.  Zentr.,  1908,  1,  1992. 

The  author  recommends  the  employment  of  a  solution 
of  potassium  soap  and  potassium  hydroxide  in  absolute 


alcohol  instead  of  the  usual  alcoholic  solution  of  potassium 
hydroxide  for  the  determination  of  the  saponification 
value. — A.  S. 

Viscosity    and    lubrication.     C.    F.    Mabery    and    J.    H. 
Matthews.     See  III. 

Cholesterol  and  cholic  acid,  and  a  common  decomposition 
product  of  the  same.  H.  Schroetter  and  others.  See 
XX. 

Patents. 

Fat  from  mineral  oils  ;   Method  for  producing  a for 

industrial  purposes,  and  as  a  basis  for  ointment  and  the 
like.  S.  Knopf,  Vienna.  Eng.  Pat,  17,523,  July  31, 
1907. 

Forty  parts  of  oleic  acid  are  mixed  thoroughly  with  20 
parts  of  alcohol  and  8  parts  of  potash  lye  ( 1  :  1 ),  the  mixture 
being  made  at  the  ordinary  temperature.  From  150  to 
300  parts  of  mineral  oil  (petroleum)  are  then  added  to  every 
100  parts  of  the  mixture  ;  the  product  obtained  may  be  used 
for  different  purposes.  For  instance,  by  the  addition  of 
50  per  cent,  of  water,  a  consistent  ointment  base  is  obtained 
from  the  emulsion.  On  adding  17  per  cent,  of  ceresin 
or  wax  to  the  product,  a  substance  similar  to  vaseline 
is  produced,  and  if  50  per  cent,  of  water  be  added  to  this 
vaseline-like  body,  a  material  resembling  lanoline  is 
obtained.— W.  P.  S. 

Fat    mixtures ;     Process   for   the     preparation   of . 

Norddeutsche  Wollkammerei  und  Kammgarnspinnerei. 
Ger.  Pat.  190,959,  Feb.  1*,  1905.  Addition  to  Ger. 
Pat.    185,987,   Jan.    21,    1904. 

The  process  described  in  Ger.  Pat,  163,254  (see  Lifschutz, 
this  J.,  1905,  1242)  for  the  decomposition  of  wool-fat 
into  two  portions,  by  one  of  which  water  is  absorbed 
readily,  t>y  the  other  only  with  di  ficijltv.  has  already 
been  shown  in  Ger.  Pat.  171,178  to  be  applicable  also  to 
products  containing  wool-fat,  In  this  application  of 
the  process,  it  is  now  proposed  to  use  solutions  of  wool- 
fat  or  other  fats,  instead  of  alcohol,  ether,  or  the  like 
for  extracting  the  portion  of  the  fat  absorbed  by  the 
bone-charcoal. — A.  S. 

Soap  [finely  divided]  ;  Production  of .     A.  H.  Finlay, 

Belfast.     Eng.  Pat,  12,849,  June  3,  1907. 

The  soap  is  poured  in  a  fluid  condition  into  a  solution  in 
which  it  is  insoluble,  such  as  cold  brine,  and  the  mixture 
is  agitated  by  any  suitable  means.  If  the  soap  be  poured 
in  a  sufficiently  fine  stream  from  a  height  of,  say,  10  ft, 
or  more,  agitation  of  the  mixture  may  be  entirely  dispensed 
with,  or  nearly  so. — W.  P.  S. 

Soap  frames.  A.  G.  Bloxam,  London.  From  the  Firm 
A.  Jacobi,  Darmstadt,  Germany.  Eng.  Pat.  18,253, 
Aug.  12,  1907. 

The  upper  part  of  the  frame  is  provided  with  an  opening 
partially  closed  by  a  stopper,  so  as  to  leave  sufficient 
vent  for  the  escape  of  air.  When,  however,  the  liquid 
soap  enters  this  space  it  congeals,  and  automatically 
closes  the  opening.  This  stopper  may  be  constructed  of  a 
bent  piece  of  iron  of  smaller  diameter  than  the  opening, 
and  be  kept  in  position  by  means  of  a  hook  from  which 
it  can  be  readily  detached. — C.  A.  M. 

Soap  cooling  frames  ;  Air-exit  device  for .     A.  Jacobi. 

Fr.  Pat.  386,543,  Jan.  24,  1908.  Under  Int.  Conv., 
Feb.  13,  1907. 

See  Eng.  Pat.  18,253  of  1907  ;    preceding.— T.  F..B. 

Soap  powder  ;    Process  for  the  production  of .     W. 

Luring,  Hanover,  Assignor  to  Gebr.  Korting,  A.-G., 
Kortingsdorf,  Germany.  U.S.  Pat,  890,078,  June  9, 
1908. 

See  Eng.  Pat,  25,276  of  1907  ; .  this  J.,  1908,  345.— T.  F.  B. 
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Presses  for  treatment  of  paraffin  scale  or  wax,  fats,  etc. 
Eng.  Pat.   19,184.     See  III. 


Cottonseed    industry ;     U.S.    Census    of    the 
Census  Bureau.     [T.R.] 


— .     U.S. 


There  were,  in  1907,  873  cottonseed  mills  in  operation, 
786  of  which  were  in  the  United  States,  and  25  in  England. 
In  1867,  there  were  only  four  mills  in  the  United  States ; 
in  1890,  119;  and  in  1900,  369.  The  cost  of  materials 
used  increased  from  $14,363,126  in  1890,  to  §80,030,963 
in  1905,  and  the  value  of  products  from  §19,335,947  to 
$96,407,621.  2,564,873  tons  of  cottonseed  were  crushed 
in  the  United  States  in  1907,  resulting  in  the  production 
of  103,049,820  gallons  of  oil,  1,043,080  tons  of  meal  and 
cake,  926,705  tons  of  hulls,  and  128,243,639  lb.  of  linters. 
Exports  of  cottonseed  oil  in  the  year  ended  June  30,  1907, 
amounted  to  41,880,304  gallons,  valued  at  §17,074,403. 
670,484  tons  of  meal  and  cake,  valued  at  $17,062,594, 
were  also  exported. 

United  Kingdom. — There  are  about  25  cottonseed 
establishments  in  the  United  Kingdom.  Hull  is  the  great 
crushing  centre  of  the  country,  about  one-half  of  the 
annual  imports  of  cottonseed  being  entered  and  consumed 
there.  The  quantity  of  seed  imported  in  1906  amounted 
to  617,825  tons,  principally  from  Egypt  and  India.  The 
oil  is  not  suitable  for  edible  purposes,  and  is  taken  almost 
exclusively  by  soap  manufacturers. 

There  is  only  one  cottonseed  oil  mill  in  India,  on  the 
Irrawaddy  River,  using  about  10,000  tons  of  seed  a 
year.  The  annual  export  of  seeds  from  India  amounts 
to  over  200,000  tons.  Egypt  has  7  cottonseed  mills, 
consuming  about  105,000  tons  of  seed.  The  production 
of  seed  in  Egypt  was  750,000  tons  in  1906.  Russia  has  6 
cottonseed  oil  mills,  China  10,  France  5,  Mexico  4,  and 
Germany  2. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(A.)— PIGMENTS,    PAINTS. 

Patents. 

( 

Colours  or  pigments  [from  azodyestuffs]  for  use  in  painting 

and   printing  ;     Process   for   the   preparation   of . 

K.  Merz,  Frankfort,  Germany.  Eng.  Pat.  20,990, 
Sept.  21,  1907.     Under  Int.  Conv.,  Sept.  24,  1906. 

See  Ft.  Pat.  382,191  of  1907  ;  this  J.,  1908, 219.— T.  F.  B. 

A  zo  dyestuff  lakes  ;    Making  red .     O.  Ernst  and  C. 

Pretzell,  Assignors  to  Farbwerke  vorm.  Meister,  Lucius, 
und  Br  lining,  Hochst  on  Maine,  Germany.  U.S.  Pat. 
888,981,  May  26,  1908. 

See  Fr.  Pat.  375,828  of  1907  ;  this  J.,  1907,  977.— T.  F.  B. 

Lakes   [from   azo   dyestvffs]  ;     Process   of   making . 

E.  Ulrichs,  Elberfeld,  Assignor  to  Wulfing,  Dahl,  und 
Co.,  A.-G.,  Barmen,  Germany.  U.S.  Pat  890,254, 
June  9,   1908. 

See  Fr.  Pat.  381,205  of  1907  ;  this  J.,  1908,  132.— T.  F.  B. 

Soot ;     Manufacture    of and    apparatus    therefor. 

('..  Wegelin,  Kalscheuren,  Germany.  Eng.  Pat.  21,601. 
Sept.  §0,  L907. 

SEEFr.  Pat.  380,983  of  1907  ;   tins  .).,  1908,  81.— T   F.  B. 

Lampblack;    Manufacture   <>/    from  ter   or   other 

carbonaceous  vubttaneee,  <•■  Wegelin.  Third  Addition, 
dated  Jan.  3.  1908,  to  Fr.  Pat.  294,306;  Nov.  14,  1899. 

See  Eng.  Pat.  28,189  of  1907  ;  this .).,  L908,  579.— T.  F.  B. 


White  lead  and  lead  carbonate  ;   Process  for  the  production 

of .     F.  W.  Morris,  Victoria,  J.  B.  Raine,  J.  Kerr, 

and  C.  McLachlan,  Vancouver,  B.C.    Eng.  Pat.  24,865, 
Nov.  9.  1907. 

See  U.S.  Pat.  871,947  of  1907  ;  this  J.,  1907, 1287.— T.  F.  B. 

Zinc  sulphide  or  a  mixture  hereof  with  other  colours, 
resistant  to  light  and  the  atmosphere,  and  their  manufacture . 
H.  W.  de  Stuckle.     Fr.  Pat.  386,061,  Jan.  9,  1908. 

See  U.S.  Pat.  884,874  of  1908  ;  this  J.,  1908,  512.— T.  F.  B. 

Artists'  colours  containing  alkali  silicates  as  binding  agents. 
A.   Winther.     Ger.  Pat.  192,642,  May  27,  1906. 

The  claim  is  for  the  addition  of  alkali  sulphate  to  artists* 
colours  containing  alkali  silicates  as  binding  agents,  with 
the  object  of  preventing  them  from  drying  too  quickly 
on  exposure  to  air. — A.  S. 

Lime    colours ;     Process    for    the    preparation    of . 

E.  C.  L.  Kressel.     Gei.  Pat.  192,722,  Dec.  25,  1906. 

The  colouring  matter  is  dissolved  in  a  volatile  solvent 
at  a  low  temperature,  the  solution  applied  to  the  material 
which  is  to  form  the  basis  of  the  paint,  and  the  solvent 
allowed  to  evaporate. — A.  S. 

Colouring  matters  ;    Process  for  the  preparation  of  red, 

orange,  or  violet from  ferrous  salts.     Scherfenberg 

und  Prager.    Ger.  Pat.  192,485,  Jan.  4,  1907. 

The  ferrous  salt  is  mixed  with  a  freshly-precipitated 
alkaline-earth  sulphate,  and  the  mixture  after  being, 
if  necessary,  diluted  with  a  further  quantity  of  the  alkaline- 
earth  sulphate,  is  heated  at  a  temperature  at  which  no 
acid  fumes  are  evolved.  If  a  violet-coloured  product  be 
desired,  a  chloride  is  added  to  the  mixture  before  heating 
it.— A.  S. 

Bed  oxide  of  iron,  zinc  sulphate,  and  sulphuric  acid.    Eng. 
Pat.  11,338.     See  VII. 

(£.)— RESINS,    VARNISHES. 

Turpentine  and  turpentine   substitutes  ';,    Examination  of 
.     J    H.   Coste.     Analyst,   1908,  33,   219—230. 

The  following  determinations  are  mentioned,  not  as  being 
new,  but  as  having  been  found  useful  in  judging  the 
nature  and  quality  of  samples  of  turpentine.  Sp.  gr. 
at  15°  C.  :  this  varies  from  0*86  to  0*871  ;  a  lower  value 
may  be  due  to  the  presence  of  petroleum  or  shale  oil, 
a  higher  to  resin  spirit,  Russian  turpentine,  or  old 
oxidised  turpentine.  Refractive  index  (»d  20°)  varies 
from  1-4690  to  1-4720  and  is  influenced  similarly  to  the 
specific  gravity.  The  optical  rotation  affords  no  direct 
information  as  to  quality;  it  is  generally  much  lower  than 
was  the  case  10  years  ago.  Fractional  distillation  :  a 
good  American  box  turpentine  should  comply  with  the 
following  specification  :  — 100  c.c,  on  distillation  in  a 
3-bulb  Ladenburg  flask  of  180  c.c.  capacity  to  neck, 
shall  yield  no  distillate  before  the  temperature 
reaches  155"  ('.,  not  less  than  70  c.c.  between  that 
temperature  and  160°  C,  and  a  total  distillate  of  not 
less  than  95  c.c.  up  to  a  temperature  of  180°  C. 
Determination  "I  petroleum  spirit:  the  method  described 
by   Armstrong    (this   ,).,    1882,    189)    is    recommended     in 

F reference  to  laid-  processes  which  have  been  suggested, 
f  the  sulphurous  acid  colour-test  (this  J.,  1897,  519)  be 

trustworthy,  a  good  deal  of  wood  turpentine,  that  is. 
turpentine    distilled    from    the    wood    and    stumps    of    the 

jiiiies,  finds  its  way  into  the  United  Kingdom;  bui  in 
the  author's  opinion,  this  test  is  not  very  reliable.  The 
results  of  analyses  of  .'t'1  samples  of  turpentine  and  of 
14  samples  of  turpentine  substitutes  are  given.— W   P  s 
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Copals;  Congo  and   white   Bttujuda .       A.   Tsehirch 

and  A.  Engel.  Arehiv.  Pharm..  1908,  246,  293—305. 
Congo  copal  occur*  iu  very  irregular  pieces  of  pale  yellow 
to  reddish- brown  colour,  with  a  vitreous  fracture  and 
a  faint  odour,  resembling  that  of  copaiba.  It  has  no 
sharp  melting  point,  sintering  at  105  C.  showing  bubbles 
at  125—130°  G,  and  giving  a  clear  fluid  at  175°  G  The 
following  approximate  percentages  are  dissolved  by 
the  solvents  named  : — Ether,  55  ;  alcohol,  48  ;  acetone. 
28  :  methyl  alcohol,  33  ;  ainyl  alcohol,  SO  ;  chloroform, 
24  :  light  petroleum  spirit.  15  ;  benzene,  26  ;  alcohol- 
ether.  85.  The  copal  is  insoluble  in  carbon  tetrachloride 
and  in  oU  of  turpentine.  Direct  acid  value,  117-7  ; 
indirect  acid  value,  124-8  :  saponification  value  (cold) 
in  24  hours,  138-6  ;  saponification  value  (hot)  in  1  hour, 
152-6  :  saponification  value  (hot)  in  2  hours,  149-2. 
The  ether  solution  yields,  when  shaken  with  1  per  cent, 
aqueous  sodium  carbonate  solution,  from  48  to  50  per 
cent,  of  amorphous  congocopalic  acid,  C19H30O2,  m.  pt., 
115 — 118°  G  The  ether  retains  about  5  to  6  per  cent, 
of  a-congocopalresene  and  3  to  4  per  cent,  of  a  fragrant 
essential  oil,  a  small  fraction  of  which  boils  at  118°  G, 
the  major  fraction  at  165 — 168"  G  The  alcohol-ether 
solution  gives,  when  shaken  with  1  per  cent,  aqueous 
potassium  carbonate  solution,  a  portion  soluble  in  ether 
from  which  22  per  cent,  of  amorphous  congocopalolic 
acid,  C22H3403,  m.  pt.  108—110°  G,  was  isolated.  The 
portion  insoluble  in  ether  consists  of  about  12  per  cent. 
of  3-congocopalresene.  C23H3602. 

Benguela  copal  occurs  in  various  shaped  pieces  and  lumps 
of  both  pale  and  dark  colours.  Some  of  the  larger  pieces 
contain,  in  the  interior,  a  small  quantity  of  a  reddish  fluid, 
of  very  unpleasant  odour,  insufficient  for  separate 
examination.  The  lower  m.  pt.  of  the  copal  is  106 — 108°  G, 
and  the  highest  m.  pt.,  156 — 158°  C.  Solubility,  in 
approximate  percentages,  in  the  solvents  named : — 
ether,  52  ;  alcohol,  56  ;  methyl  alcohol,  28  ;  amyl  alcohol, 
72  ;  acetone,  36  ;  chloroform,  35 ;  benzene,  24  ;  light 
petroleum  spirit,  12  ;  ether-alcohol,  92.  Acid  value, 
direct,  112—114-8;  acid  value,  indirect,  117-6—120-4; 
saponification  value  (eold)  117-6 — 123-2;  saponification 
value  (hot)  120-4—123-2.  The  ether  solution  when 
shaken  with  1  per  cent,  sodium  carbonate  solution, 
gives  about  43  to  45  per  cent,  of  amorphous  bengucopalic 
acid,  CjeHaoOa,  m.  pt.,  134—136°  G  The  ether  after 
this  treatment,  retains  about  4  to  5  per  cent,  of  a-bengu- 
copalresene,  and  3  to  4  per  cent,  of  essential  oil,  b.  pt. 
148 — 155°  G  The  alcohol-ether  solution  when  shaken 
with  1  per  cent,  potassium  carbonate  solution,  gives  a 
portion  soluble  in  ether,  from  which  22  per  cent,  of 
amorphous  bengucopalolic  acid,  C21H3203,  m.  pt.  114 — 
116°  G,  was  isolated.  The  portion  insoluble  in  ether 
consists  of  14  to  16  per  cent,  of  /3-bengucopalresene, 
C2203602.  Congocopalic  and  bengucopalic  acids  have 
the  common  formula,  C19JI30O2-  Bengucopalolic  acid, 
C2iH3203,  congocopalolic  acid,  C22H3403,  and  ango- 
copalolicacid,  C^H^O^  are  homologues.  Camerucopalolic 
acid  and  trachylolic  acid  have  the  common  formula, 
C21H3603.  These  formulae  approximate  to  those  of  the 
coniferous  resia  acids,  such  as  abietinic  acid,  (C20H30O2). 

—J.  O.  B. 
Patents. 

Linseed  oil  products  [varnishes,  etc.]  ;   Process  for  making 

.     A.  Gen  the,  Goslar,  Germany.     Eng.  Pat.   6825, 

March  21,  1907. 

^SEE  Fr.  Pat.  375,985  of  1907  ;  this  J.,  1907,  935.— T.  F.  B. 
Condensation  products  suitable  as  substitutes    for     resins 
and  natural  lac.     Badische  Anilin  und  Soda  Fabrik. 
Fr.  Pat.   386,664,  Jan.  29,   1908.     Under  Int.  Conv., 
April  23,  1907. 
See  Eng.  Pat.  16,245  of  1907  ;  this  J.,  1908,  457.— T.  F.  B. 

(C.)— INDIA-RUBBER,  &c. 
Patents. 

Rubber  substitute  ;    Compound    for    use  as  a and 

process    of    manufacture    thereof.     F.     Tolkien,     East 
Barnet,  Herts.     Eng.  Pat.  23,755,  Oct.  28,  1907. 
The  composition  consists  essentially  of  starch  and  any 
chloride  or  mixture  of  chlorideswhich  possesses  the  property 


of  forming  an  elastic  mass  when  added  to  starch.  The 
following  formula  gives  a  composition  which  may  be  used 
for  filling  into  the  inner  tubes  of  motor  tyres,  etc.,  so  as  to 
form  an  elastic  core  : — calcium  chloride  solution  of  37°  B., 
200  parts  :  zinc  chloride  solution  of  102°  T.,  55  parts  ; 
glycerin,  20  parts  ;  and  potato  starch,  250  parts.  After 
standing  for  24  hours  this  mixture  becomes  highly  elastic. 

A  hard  rubber  substitute  may  be  prepared  by  mixing  : 

calcium  chloride  of  37°  B.,*  100  parts  ;  zinc  chloride 
solution  of  102°  T.,  25  parts  ;  and  potato  starch,  100  parts 

— W.  P.  S. 

Rubber  and  gutta-percha,  and  their  substitutes  ;    Process 

for  the  agglomeration  and  regeneration  of .     E.  A. 

L.  Rouxeville.     First  Addition,  dated  March  30,  1907, 
to  Fr.  Pat.  378,801,  Mar.  21,  1907  (this  J.,  1907,  1207). 

The  action  of  the  product  described  in  Fr.  Pat.  356,716 
of  1905  (this  J.,  1906,  83)  on  rubber,  etc.,  is  explained. 
Certain  substances,  such  as  oils,  glycerin,  vaseline,  gelatin, 
etc.,  may  be  added,  provided  that  the  rubber  substitute 
obtained  is  capable  of  being  dissolved  or  agglomerated 
with  the  above-mentioned  product. — W.  P.  S. 

Rubber   articles ;     Process   of   making .      W     Price 

Fr.   Pat.   386.148.   Jan.  11,  1908.      Under  Int.  Conv  ' 
Jan.  12,  1907. 

See  Eng.  Pat,  893  of  1907  ;  this  J.,  1908,  169.— T.  F.  B. 

Rubber ;    Extraction   of   raw .     Rheinische   Gummi- 

werke,  Soc.  Anon.     Ger.  Pat.  193.224,  Dec.  22,  1905. 

In  the  removal  of  resins  and  oils  from  raw  rubber  by  treat- 
ment with  solvents,  claim  is  made  for  spreading  the 
material  in  a  shallow  layer  in  the  extraction  apparatus,  and 
keeping  it  in  this  state  throughout  the  operation.  The 
extraction  is  effected  with  liquid  solvent  at  a  temperature 
below  the  boiling  point  of  the  latter. — A.  S. 

Substitute  for  horn,  &c.     Fr.  Pat.  386,011.     See  XIV. 
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Extraction  of  sumach  and  myrabolans  ;   Preliminary  work 

on  the .    C.  Eachus.    J.  Amer.  Leather  Chem.  Assoc 

1908,  3,  157—165. 

Experiments  are  recorded  with  several  methods  of 
extraction,  none  of  which  are  regarded  as  wholly  satis- 
factory. The  percolation  method  of  Procter  is  "said  to 
require  too  much  attention,  and  solutions  that  were  boiled 
under  a  reflux  condenser  are  found  to  give  wide  variations 
in  both  "  total  solubles  "  and  "  non-tannins." — H.  G.  B. 

Hide  powder  ;   Standardisatio7i  of .    J.  G.  Parker  and 

A.  T.  Hough.     Collegium.  1908,  165—167. 

The  authors  confirm  the  conclusions  of  Bennett  (this  J.. 
1907.  455)  as  to  the  influence  of  the  texture  and  the  acidity 
of  the  hide  powder  on  the  absorption  of  non-tanning 
matters  in  the  ordinary  course  of  analysis.  They  point 
out  that  these  two  factors  may  be  made  to  compensate 
each  other,  and  that  by  adjusting  the  acidity  of  a  powder 
immediately  prior  to  use,  it  may  be  made  to  give  the  same 
results  as  a  powder  of  different  "texture.  If  this  be  carried 
out  so  that  the  "  non-tannin  "  results  are  always  the  same, 
any  good  powder  may  then  be  made  "  standard."  It  is 
also  pointed  out  that  powders  now  excluded  from  use 
because  of  their  high  acidity,  may  be  brought  within  the 
legal  limit  of  5-0  (as  determined  by  Bennett's  method)  by 
the  addition  of  a  few  c.c.  of  jV/10  caustic  soda  to  the 
powder,  when  "  wet  down  "  in  ten  times  its  weight  of  water. 
It  is  suggested  that  the  alkali  should  be  agitated  with  the 
acid  powder  for  20  minutes,  the  chromium  chloride  solution 
then  added,  and  the  analysis  proceeded  with  in  the  usual 
way.  Experimental  results  are  given  with  specific 
powders. — H.  G.  B. 
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Tannin  analysis  ;  Circular  to  the  members  of  the  Inter- 
national Commission  on  .  H.  R.  Procter  (Chair- 
man).    Collegium,  1908.  169—172. 

Fuether  experiments  are  suggested  on  the  treatment  of 
hide  powder  for  tannin  analyses,  and  the  method  of  using 
it,  and  also  on  the  evaporation  of  infusions  and  the  drying 
offresidues. — H.  G.  B. 

Lactone     dyestufjs.     III.     Constitution     of     ellagic     acid. 
J.  Herzig,  J.  Polak,  and  M.  v.  Bronneck.     SeelV. 

Acid  in  leather  dyeing  ;  its  absorption  and  effect.     M.  C.  and 
J.  W.  Lamb.     See  VI. 


Patents. 

Tanning  ;    Methods  of  and  extracts  used  in  .     J.   P. 

Rasmussen,  Skjelskor,  Denmark.  Eng.  Pat.  18,773, 
Aug.  20,  1907. 

See  Fr.  Pat.  384,080  of  1907  ;  this  J.,  1908,  414.— T.  F.  B. 

Quebracho   extract ;    Manufacture   of .     A.    Redlich, 

Vienna,  and  L.  Pollak,  Wilsdorf,  Austria.  Eng.  Pat. 
4358,  Feb.  26,  1908. 

The  quebracho  wood  is  extracted  with  hot  water,  the 
extract  is  allowed  to  cool,  and  the  mud  which  settles  is 
separated  and  dissolved  by  heating  it  with  a  solution  of 
sodium  or  potassium  hydroxides.  About  1  part  by  weight 
of  the  alkali  is  required  for  every  1000  parts  by  weight  of 
the  original  liquid,  and  the  heating  is  continued  for  about 
7  hours.  The  dark  red  solution  obtained  is  used  for 
clarifying  the  liquid  separated  from  the  mud,  about 
50  litres  of  the  solution  being  added  to  1000  litres  of  the 
liquid.  After  the  lapse  of  a  few  hours,  the  liquid  becomes 
quite  clear  and  is  decanted  from  the  mud,  which  again 
settles  out ;  the  latter  is  further  treated  with  alkali  and 
used  for  clarifying  subsequent  quantities  of  the  extract. 
The  alkali  solution  of  the  mud  may  also  be  added  to 
solutions  of  other  tanning  materials  which  have  a  high 
degree  of  acidity.  The  precipitate' which  forms  in  this  case 
is  useless  for  tanning  purposes  and  is  rejected. — W.  P.  S. 

Extracts  containing  tannin  ;   Decolor isation  of .      A.  J. 

Stiegelmann  and  E.  Dehnel,  Assignors  to  Badische 
Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.     U.S.  Pat.  889,059.  May  26,  1908. 

See  Fr.  Pat.  362,780  of  1906  ;  this  J.,  1906,  770.— T.  F.  B. 

Leather  ;     Process  for  obtaining  waterproof,  fast  coloured 

similar  to  shagreen,  from  split   leather  or  the  like. 

S.  Pianko  and  M.  Knaster.  Fr.  Pat.  385,900,  Jan.  3, 
1908. 

See  Eng.  Pat.  28,743  of  1907  ;  this  J.,  1908,  459.— T.  F.  B. 


Artificial  leather  ;    Manufacture    of .     A.   W. 

Fr.  Pat.  386,420,  Jan.  21,  1908. 


Case. 


Sheets  of  leather,  prepared  from  pulped  scrap  leather  by 

known  processes,  are  treated  with  a  mixture  of  resin  and 
mineral  oil  or  wax.  or  of  all  three  of  these  substances. 
The  treatment  improves  the  rigidity,  etc.,  of  the  lea  (her, 
and  tin-  best  results  are  obtained  when  the  mixture  is 
heated  to  a  temperature  of  180°  C.  at  the  time  of  applying 
it  to  the  leather.— W.  P.  S. 

Substitute  for  horn,  celluloid,  caoutchouc,  and  analogous 
substances  in  all  their  industrial  applications;  Manu- 
facture of  a  product  capable  of  being  used  as  a from 

casein  or  skimmed  milk.     C.    Pozzi   and   A.   Tondelli. 
Fr.  Pat.  386,011,  Jan.  7,  1908. 

Casein,  or  the  purified  coaguhim  from  skimmed  milk, 
is  heated  on  the  water-bath  with  twice  its  weight  of  water 
-containing  some  lactic  acid  at  35°  to  40 '('.,  until,  after 
12  to  18  hours,  it  can  lie  drawn  into  ductile  threads  when 
immersed    in    boiling   water.     The    temperature   is   then 


raised  to  70° — 75°  C.  until  the  casein  particles  agglomerate, 
after  which  the  mass  is  kneaded  at  50°  to  55°  C.  to  eliminate 
water,  and  allowed  to  cool  at  15° — 20°  C.  It  is  next 
pulverised,  and  compressed  in  moulds  for  12  to  14  hours. 
The  resulting  sheets  or  tablets  are  coloured,  and  placed 
one  above  the  other  on  thick  cloths  in  an  iron  carrier, 
which  is  introduced  into  an  autoclave  containing  water, 
glycerin,  and  formaldehyde  in  proportions  varying  accord- 
ing to  the  hardness  and  plasticity  of  the  required  product. 
Air  under  a  pressure  of  about  2  atmospheres  is  introduced 
into  the  autoclave  to  accelerate  the  endosmosis,  and  after 
about  10  hours,  the  tablets  are  withdrawn  and  dried. 

— C.  A.  M. 

Sulphite  cellulose  lyes  ;    Treating .     Ger.  Pat,  197,195. 

See  XIX. 


XV.— MANURES,    &c. 

Tricalcium  phosphate  ;    Study  of    the  natural    factors  in 

rendering soluble.     R.   Perotti.     Atti.   R.  Accad. 

dei   Lincei,    Roma,  1908,  [5],  17,  L,  448—451.     Chem. 
Zentr.,  1908,  1,  1945. 

By  using  different  sources  of  nitrogen  in  the  cultivation 
of  micro-organisms  in  presence  of  tricalcium  phospnate, 
the  author  found  that  the  so-called  "  physiologically  acid  " 
salts  of  the  type  of  ammonium  sulphate,  exercised  a  con- 
siderable effect  in  rendering  the  phosphoric  acid  soluble, 
whereas  "  physiologically  alkaline  "  salts  of  the  type  of 
potassium  nitrate,  had  very  little  influence.  Experiments 
were  made  with  ammonium  tartrate,  potassium  nitrate, 
ammonium  sulphate,  urea,  and  asparagine  as  sources  of 
nitrogen,  and  of  these,  ammonium  sulphate  was  far  superior 
to  the  others  with  respect  to  their  action  in  rendering  the 
phosphoric  acid  soluble. — A.  S. 

Calcium  cyanamide  ;    Utilisation  of  atmospheric  nitrogen 

in  the  production  of ,  and  its  use  in  agriculture  and 

chemistry.     A.    Frank.     Faraday   Soc,   June   9,    1908. 
[Advance  proof]. 

An  account  of  the  present  position  of  the  manufacture 
of  calcium  cyanamide  ("  KalkstickstofT,"  lime -nitrogen, 
nitrolim),  and  the  numerous  applications  of  this  substance. 
(See  also  this  J.,  1903,  794,  809;  1904,  1037;  1905,  143, 
554,  1245  ;  1906,  567,  598,  647  ;    1907,  478,  1059,  1153). 

— A.  S. 

Calcium  cyanamide  ;   Storage  of .     H.  von  Feilitzen. 

Chem.-Zeit,,    1908,  32,  542.     (Compare  this  J„   1907, 

478.) 

Calcium  cyanamide,  when  carefully  packed  in  wooden 
barrels,  lined  with  paper,  may  be  kept  for  many  months  in 
good  condition,  and  almost  unchanged  in  composition. 

— F.  Sodn. 

Chilian  "  caliches  "  ,•    Composition  of  some .     F    W, 

Dafert.     .See   VII. 

Patent. 

Alkali  salt,  phosphatic  fertiliser,  ami  carbon  dioxide.     Fr. 
Pat.  385,939.    See  VII. 


XVI.^SUGAR,    STARCH,    GUM,    &c. 

Beetroots;    Lcevorotatory  substance  found  in  altered . 

J.  Weisberg.      Hull.  Assoc,  ('him.   Sucr.  ct.  Dist.,   1908, 
25,  !»■»!»     '.M'.i.     (Sec  also  this  .1..   1908,  582). 

THE  author  has  found  that  I  he  juice  of  beetroots  which 
have  Ih'CH  fro/en  (or  frozen,  thawed,  and  more  or  less 
decomposed)  yields  a  precipitate  with  basic  lead  acetate, 
which,   on    decomposition    with    oxalic   acid   (or   better, 
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aluminium  sulphate)  furnishes  a  l»vorotatory  solution. 
This  solution,  which  is  partially  precipitated  by  excess,  of 
milk  of  lime,  does  not  reduce  Fehling's  solution  ;  on  boiling 
with  hydrochloric  or  sulphuric  acid,  however,  it  becomes 
dextrorotatory  and  acquires  cupric-reducing  power,  and 
on  distillation  with  either  of  these  acids,  furfural  is 
obtained.  These  results  show  that  the  laevorotatory 
substance  is  an  acid  belonging  to  the  pectic  group,  being 
formed  from  pectin  owing  to  the  alteration  of  the  beetroot 
by  freezing  and  thawing.  The  greater  the  alteration  that 
the  beetroot  has  undergone,  the  greater  is  the  amount  of 
laevorotatory  substance  formed.  Since  this  acid,  like 
dextrorotatory  parapectic  acid,  is  precipitated  by  basic 
lead  acetate  and  by  lime,  the  author  has  named  it  laevo- 
rotatory parapectic  acid.  On  acid  hydrolysis,  it  yields, 
like  all  the  bodies  of  the  pectic  group,  arabinose  and 
galactose. — L.  E. 

Diffusion ;    Further  study  of .     L.    Kaudet.      Bull. 

Assoc.  Chim.  Sucr.  et  Dist.,  1908,  25,  950—954. 

The  author  objects  to  the  stoppage  of  the  circulation  in 
the  diffusion  battery  (which  has  been  suggested  as  a  means 
for  increasing  the  density  of  the  juice)  on  the  ground  that 
in  doing  so  the  density  of  the  juice  in  a  given  diffuser, 
which  is  different  at  different  depths  of  the  dirluser, 
is  equalised  to  a  certain  extent,  the  regularity  of  the 
extraction  being  thus  disturbed.  He  also  emphasises 
the  importance  of  maintaining  a  constant  speed  of 
circulation  in  the  battery,  in  order  to  obtain  a  satisfactory 
diffusion. — L.  E. 

Diffusion  ;  Acidity  of  juice  in .     H.  C'laassen.  Z.  Ver. 

deut.   Zuckerind.,   1908,  497—505.     (See  also  this  J., 
1907,  704). 

Determinations  of  the  acidities  of  filtered  and  unfiltered 
juices  and  waste  waters  of  the  diffusion  battery  showed 
that  part  of  the  acidity  of  these  liquors  is  due  to  the  acid 
character  of  the  particles  held  in  suspension.  In  deter- 
mining acidity  for  practical  purposes,  the  liquor  should  be 
allowed  to  stand  for  a  short  time  and  then  decanted, 
prior  to  analysis,  comparative  determinations  being  occa- 
sionally made  with  filtered  liquor.  Investigations  of  the 
degree  of  acidity  of  the  diffusion  juice  at  various  stages, 
and  of  the  waste  waters,  yielded  the  following  results  : — 
If  fresh  water,  or  waste  water  diluted  with  fresh  water,  is 
used  for  working  the  battery,  the  acidity  increases  fairly 
uniformly  with  the  density  of  the  juice  from  diffuser  to 
diffuser ;  if,  however,  waste  water  alone  is  used  (the 
additional  water  required  consisting  of  waste  water  from 
another  battery),  the  acidity  decreases  at  first  and  then 
increases  uniformly.  This  initial  decrease  may  be  due  to 
retention  of  colloidal  acid  substances  by  the  beetroot 
slices,  and  perhaps  also  to  precipitation  of  these  substances 
as  a  result  of  diffusion  processes.  The  acidity  of  the  diffu- 
sion juice  is  not  affected  by  returning  the  waste  water  to 
the  battery,  provided  that  this  waste  water  has  not  suffered 
decomposition.  The  relatively  high  acidity  of  the  waste 
water  cannot  be  due  to  bacterial  action,  since  it  only 
increases  slightly  during  the  week's  work,  such  increase 
being  due  to  accumulation  of  acid  substances  from  the 
slices ;  moreover,  the  waste  water  shows  no  sign  of 
bacterial  action.  Though  the  acidity  of  the  waste  water 
does  not  affect  the  working  of  the  battery,  or  the  quality 
of  the  diffusion  juice,  it  attacks  ironwork  which  is  sub- 
jected to  mechanical  friction  at  the  same  time,  e.g.,  the 
pumps,  and  the  sieves  of  the  slice  presses.  Such  parts  of 
the  apparatus  should  be  made  of  brass  or  bronze  ;  the 
sieves  may  be  galvanised.  The  average  percentage 
acidity  (calculated  as  oxalic  acid,  and  determined  with 
phenolphthalein  as  indicator)  of  the  diffusion  juice  used 
in  the  experiments  was  004 — 0-05,  that  of  the  unfiltered 
waste  water  (from  the  batterv  in  which  waste  water  only 
was  used)  being  0025— 003.— L.  E. 

Saturations  ;   Convenient  method  for  determining  alkalinity 

in  the .     J.   Bohle.      Deutsche  Zuckerind.,   1908, 

33,  33—34. 

For  the  rapid,  approximate  determination  of  alkalinity 
in  the  saturation  processes,  the  author  recommends  the 


use  of  test  papers.  The  test  paper  for  use  in  the  first 
saturation,  showing  a  faint  red  coloration  at  an  alkalinity 
of  007,  is  prepared  as  follows  : — 3-5  grms.  of  citric  acid  and 
T5  grms.  of  phenolphthalein  are  dissolved  in  500  c.c.  of 
alcohol,  the  solution  being  made  up  to  1  litre  with  distilled 
water.  A  sheet  of  porous  paper  is  soaked  in  this  solution, 
spread  out  to  dry  on  another  sheet  of  porous  paper,  and 
then  cut  into  strips.  The  strips  are  tested  with  an  alkali 
solution  of  known  concentration,  the  citric  acid-phenol- 
phthalein  solution  being  adjusted  if  necessary.  For  the 
second  saturation  test  paper,  0*25  grm.  of  citric  acid  is 
used  in  preparing  the  solution  ;  the  paper  indicates  an 
alkalinity  of  0005— 0008.— L.  E. 

Diffusion  juices  ;  Some  laboratory  experiments  on  last . 

J.  Bohle.     Deutsche  Zuckerind.,  1908,  33,  275—276. 

According  to  Karlson,  to  prevent  introduction  of  un- 
crystallisable  products  into  the  diffusion  juice,  extraction 
should  be  stopped  when  the  last  juice  begins  to  show  a 
lower  purity  than  that  of  the  molasses  produced  in  the 
factory  ;  this  means  that  in  most  cases,  0-4 — 0-6  per  cent, 
of  sugar,  or  more,  must  be  left  in  the  extracted  slices. 
Claassen  considers,  however,  that  final  juices  of  far  lower 
purity  than  that  of  the  molasses  may  be  so  far  purified  by 
precipitation  with  lime  and  saturation,  as  to  yield,  good, 
crystallisable  products.  The  degree  to  which  extraction 
is  carried  must  depend  on  the  conditions  of  working  in  each 
factory  ;  the  author's  experience  in  the  factory  with  which 
he  is  connected,  has  led  him  to  the  conclusion  that  the 
extraction  should  be  carried  as  far  as  possible  (consistently 
with  normal  withdrawal  of  juice  and  time  of  diffusion). 
Throughout  the  whole  campaign,  only  0-20 — 0-25  per  cent. 
of  sugar  was  left  in  the  slices,  and  the  final  juices  obtained 
under  these  conditions  gave  a  good,  crystallisable  product. 
The  author  quotes  experiments  which  show  that  last 
juices  (containing  about  0-3  per  cent,  of  sugar,  with  a 
purity  coefficient  of  about  40)  treated  with  lime,  submitted 
to  two  saturations,  then  concentrated  and  saturated 
again,  filtered,  and  finally  evaporated,  yielded  a  syrup 
which,  on  cooling,  formed  a  substance  resembling  after- 
products  boiled  to  grain. — L.  E. 

[Sugar]    Refinery    yields.     H.     Fischek.     Z.     Zuckerind. 
B6hm.;  1908,  32,  499—501. 

The  author  shows  that  in  the  raw  sugars  treated  in  the 
refinery  with  which  he  is  connected,  the  proportion  of 
organic  non-sugar  to  ash  has  increased  of  late  years,  and  he 
points  out  that  though  the  calculated  yield  determined 
by  deducting  five  times  the  percentage  of  ash  from  the 
polarisation  of  the  raw  sugar  may  be  accurate  enough 
if  the  ratio  of  ash  to  organic  non-sugar  is  about  1:1,  it 
is  appreciably  greater  than  the  yield  actually  obtained 
if  the  ratio  is,  say,  1  :  2. — L.  E. 

Sugars  ;,   Deterioration  of on  storage.     N.  Deerr  and 

R.  S.  Norris.     Hawaiian  Sugar  Planters'  Assoc,  Div. 
Agr.  and  Chem.,  Bull,  24,  1—31. 

In  the  great  majority  of  cases  of  the  deterioration  of 
sugars,  the  fall  in  polarisation  value  is  traceable  to 
bacterial  action,  though  sugar  may  fall  in  this  respect 
apart  from  any  evidence  of  bacterial  activity.  The 
presence  of  a  certain  amount  of  moisture  is  essential  for 
the  commencement  and  continuance  of  bacterial  activity, 
but  so  long  as  the  sugars  do  not  contain  more  than  1  per 
cent,  of  moisture  the  danger  is  but  small.  Four  distinct 
organisms  in  particular  occur  in  Hawaiian  sugars,  one 
being  of  very  frequent  occurrence  in  sugars  which  have 
deteriorated.  These  organisms  are  now  being  studied. 
The  capacity  of  sugars  for  absorbing  moisture  varies 

freatly,  and  it  is  now  evident  how  important  this  question 
ecomes.  Some  evidence  exists  that  the  amount  of 
moisture  absorbed  is  connected  with  the  amount  of 
chlorides  in  the  sugars.  A  sugar  which  has  been  dried, 
and  then  subsequently  exposed  to  a  damp  atmosphere, 
will  absorb  moisture,  and  is  then  liable  to  deterioration. 
The  authors  suggest  the  use  of  an  interior  paper  lining 
as  a  means  of  protecting  the  sugar  from  atmospheric 
changes,  in  the  case  of  factories  experiencing  trouble 
from  deterioration  of  sugars. 


698 


Cl.  XVI— SUGAR,  STARCH,  GUM,  Ac. 


[July  15, 1908. 


Refractometric  determination  of  dry  substance  [in  sugar 
products].  Prinsen-Geerligs.  Archiv.  Zuckerind.  Javas, 
15,  621  ;    Deutsche  Zuckerind.,  1908,  33,  50. 

The  author  has  shown  that  sucrose,  dextrose,  lsevulose, 
and  caramel,  possess  very  nearly  the  same  refractive 
indices ;  with  sodium  salts  (sulphate,  acetate)  the 
index  is  approximately  the  same  as  that  of  sugar 
solutions  of  equal  concentration  ;  with  potassium  salts 
{chloride,  acetate,  sulphate)  it  is  generally  somewhat 
smaller,  and  with  calcium  salts  (chloride,  acetate)  it  is 
appreciably  greater  than  that  of  sugar  solutions.  Mixtures 
of  salts,  which  do  not  interact  chemically,  show  the 
calculated  mean  index  of  refraction.  Mixtures  of  sugar 
solutions  (containing  35-3  per  cent,  of  sucrose  and  33-3  per 
cent,  of  invert  sugar)  with  25  per  cent,  of  solutions  con- 
taining about  10  per  cent,  of  the  above  salts  or  of  their 
mixtures,  show  discrepancies  which  justify  the  conclusion 
that  interaction  occurs  between  the  sugars  and  the  salts. 
The  errors  are  of  no  practical  importance,  however  ; 
determinations  of  the  dry  substance-contents  in  85  samples 
of  molasses:  (1),  from  the  water-content;  (2),  by  the 
refractometric  method,  showed  that  for  all  practical 
purposes,  the  latter  method  is  quite  satisfactory. — L.  E. 

Refractometric  determination  of  dry  substance  [in  sugar 
products].  E.  0.  von  Lippmann.  Deutsche  Zuckerind. , 
1908,  33,  33,  106—108,  244.  (See  also  this  J.,  1906, 
1164). 

The  author  quotes  the  results  of  the  determination  of  dry 
substance  in  a  number  of  crude  syrups  and  waste  liquors  ; 
(1),  by  the  Abbe  refractometer  (Zeiss) ;  (2),  by  the  Brix 
hydrometer ;  $),  from  the  water-content.  A  com- 
parison of  these  figures  shows  that  the  refractometric 
method  gives  results,  even  with  highly  concentrated  and 
very  crude  syrups,  which  agree  extremely  well  with  those 
obtained  from  the  water  determination.  If  the  liquor 
is  very  dark,  the  diluted  (1:1)  solution  used  for  the 
polarisation  should  be  employed.  In  using  the  Abbe 
refractometer,  a  few  drops  of  the  solution  under  examina- 
tion are  introduced  between  the  prisms  ;  in  the  case  of 
another  refractometer — the  Wagner  refractometer  (Zeiss) 
— the  prism  is  immersed  in  the  solution  ;  this  instrument 
can  only  be  used  with  solutions  containing  up  to  21-72  per 
cent,  of  dissolved  substance  (sugar),  and  is  applicable  to 
the  analysis  of  beetroot  and  diffusion  juice,  waste  waters, 
etc.  Wagner's  table  for  use  with  this  instrument  only 
gives  the  amount  of  sugar  (grms.  per  100  c.c.)  corre- 
sponding to  whole  scale  divisions  of  the  refractometer. 
The  author  quotes  a  table  (compiled  by  T.  Hiibener)  giving 
the  amounts  of  sugar  corresponding  to  tenths  of  a  division. 

— L.  E. 

Sugars ;     Colour   and   spectrum    reactions   of with 

naphthoresorcinol  and  hydrochloric  acid.  B.  Tollens  and 
F.  Rorive.  Z.  Ver.  deut.  Zuckerind.,  1908,  521—526. 
(See  also  this  J.,  1896,  744). 

Naphthoresorcinol,  like  phloroglucinol,  orcinol,  and 
resorcinol,  gives  characteristic  colour  reactions  when 
heated  with  hexose  sugars  and  hydrochloric  acid, 
though  the  spectrum  absorption  bands  are  not  so 
well  defined  as  those  obtained  in  the  case  of  phloro- 
glucinol and  the  pentoses.  The  reaction  is  effected 
as  follows  : — A  small  quantity  of  the  sugar  is  slowly 
heated  to  boiling,  in  a  test-tube,  with  about  the 
same  quantity  of  naphthoresorcinol  and  about  10  c.c. 
of  a  mixture  (1  :  1)  of  hydrochloric  acid  (sp.  gr.  1-19)  and 
water,  and  kept  boiling  very  gently  for  1—3  minutes. 
The  now  turbid  liquid  is  allowed  to  stand  for  3 — 5  minutes, 
cooled  under  the  tan,  with  shaking,  and  filtered  (the 
filtering  funnel  has  a  Piccard's  tube  fused  to  it),  the  deposit 
being  washed  3 — 4  times  with  water.  Any.  water  in 
the  filter-tube  is  removed,  and  alcohol  (of  95°  Tr.)  is  poured 
on  the  filter,  the  alcoholic  solution  hems  collected  in  a 
test-tube.  If  the  solution  is  too  dark  for  examination 
(which  is  always  the  case  if  about  20  mgrms.  of  sugar 
have  been  used),  alcohol  is  carefully  added,  so  that  the 
colour  deepens  towards  the  bottom  of  the  tube.  The 
tube   is   then    examined   in    the   spectroscope.     Various 


sugars  and  related  compounds  were  examined ;  the 
following  were  the  chief  results  : — Laevulose  and  sorbose, 
when  gently  heated  with  naphthoresorcinol  and  hydro- 
chloric acid,  give  a  fine  red  coloration  (rather  more  violet 
or  purple  red  than  the  lsevidose-resorcinol  colour).  Dextrose 
and  mannose  (and  bodies  which  yield  these  compounds  on 
hydrolysis)  give  deposits  which  dissolve  in  alcohol  to 
reddish  solutions  with  moderate,  green  fluorescence ; 
these  solutions  show  an  absorption  band  in  the  green. 
Galactose  and  galactosides  (in  absence  of  lsevulose)  give 
a  deposit,  the  alcoholic  solution  of  which  shows  a  band  on 
the  D-line  and  another  in  the  green  ;  if  laevulose  is  present, 
it  may  be  decomposed  before  making  the  test,  by  heating 
with  the  hydrochloric  acid  mixture.  With  the  pentoses, 
and  especially  the  methylpentoses,  the  deposit  obtained 
gives  a  striking  green  fluorescence  when  dissolved  in 
alcohol ;  the  deposits  obtained  in  the  case  of  the  methyl- 
pentoses, give  violet-blue  alcoholic  solutions  which  show 
a  band  on  the  D-line  and  a  second  in  the  green.  Glucuronic 
acid  gives  a  deposit  which  dissolves  in  alcohol  to  a  fine 
blue  solution  ;   this  solution  shows  a  band  on  the  D-line. 

— L.  E. 

Invert  sugar  ';    Reduction  of  cuprous  oxide  in  the  deter- 

V 

mination  of .     V.  Stanek.     Z.  Zuckerind.  Bohm., 

1908,  32,  497—499. 

The  author  recommends  the  following  modified  method 
for  reducing  cuprous  oxide  with  methyl  alcohol  vapour : — 
A  layer  of  asbestos  (previously  boiled  with  dilute  acid, 
washed  with  water,  and  digested  for  some  hours  with  a 
hot  10  per  cent,  solution  of  Rochelle  salt  in  5  per  cent, 
sodium  hydroxide)  is  placed  in  a  porcelain  or  copper 
Gooch  crucible,  the  bottom  of  which  is  covered  with  a 
piece  of  fine  copper  gauze  folded  double.  The  whole 
is  washed  with  boiling  water  and  alcohol,  dried,  heated  to 
low  redness,  and,  whilst  still  red-hot,  placed  on  a  pipe- 
clay triangle,  the  wires  of  which  are  bent  downwards 
and  rest  on  the  bottom  of  a  covered  beaker  containing 
boiling  60 — 70  per  cent,  methyl  alcohol.  The  alcohol 
is  kept  boiling  for  about  3  minutes,  the  whole  is  allowed 
to  cool  somewhat,  the  crucible  then  being  dried  for  about 
5  minutes  at  100° — 120°  C,  cooled  and  weighed.  Prior 
to  the  introduction  of  the  crucible  into  the  beaker,  the 
alcohol  is  boiled  for  sufficient  time  to  fill  the  beaker  with 
vapour.  The  bent  wires  of  the  triangle  support  a  crucible 
lid  or  metal  plate,  the  object  of  which  is  to  prevent  the 
alcohol  from  spirting  on  to  the  hot  crucible.  The  cuprous 
oxide  is  now  filtered  off  under  moderate  air  pressure, 
into  the  weighed  crucible,  washed  with  hot  (not  boiling) 
water,  and  reduced  as  above  described.  The  author 
shows  that  the  results  obtained  agree  closely  with  those 
obtained  by  reduction  with  hydrogen  in  a  Soxhlet  tube. 
The  surface  of  copper  crucibles  used  in  the  above  process, 
becomes  covered  with  a  thin,  spongy  layer  of  copper  ; 
this  should  be  removed  with  fine  emery  paper  when  the 
crucible  has  been  used  3 — 4  times.  A  crucible  may  be 
used  successively,  without  removing  the  reduced  copper 
from  previous  determinations,  until  the  layer  of  metal 
renders  filtration  too  slow  ;  the  asbestos  recovered  from 
an  exhausted  filter  by  treatment  with  nitric  acid,  must, 
after  being  washed  with  water,  be  digested  with  alkaline 
Rochelle  salt  solution  again,  prior  to  use. — L.  E. 

Reducing   sugars  ;     Bang's   method  for  the  determination 

of .     H.    Jessen-Hansen.     Biochem.    Zeits.,    1908, 

10,  249—257. 

I.  Banc  (this  .1.,  1907,  161)  described  the  following  method 
for  the  determination  of  dextrose: — 10  c.c.  of  the  sugar 
solution  are  boiled  for  3  minutes  with  50  c.c.  of  Soldaini's 
copper  Bolution  to  which  potassium  thiocyanate  has  been 
added  ;  after  cooling,  the  excess  of  cuprio  salt  is  deter- 
mined by  titration  with  a  standardised  hydroxylaniine 
solution,  also  containing  thiocyanate.  The  author  has 
investigated  this  met  hod  and  finds  it  more  convenient 
than  any  other  :  the  accuracy  obtainable  is  sufficient 
for  most  ordinary  purposes,  especially  for  comparative 
results,  luit  ii  the  greatest  accuracy  he  required,  Kjeldahl's 
modification  of  rehling'a  method  is  to  he  perferred. 
Bang's  method  only  yields  good  results  provided  his 
directions  be  rigorously  followed.      This  applies  to  every 
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detail,  particularly  to  the  concentrations  and  tempera- 
tures at  which  the  components  of  the  standard  solutions 
are  mixed.  If  the  concentration  of  the  copper  salt  be 
too  high  when  mixed  with  the  alkaline  thiocyanate  solution, 
a  portion  of  the  cupric  salt  may  be  reduced  by  the  latter, 
and  the  titer  of  the  solution  seriously  lowered.  The 
complicated  mode  of  action  of  the  hydroxylamine  on  the 
cupric  salt  also  necessitates  very  careful  standardisation 
of  the  conditions  of  titration,  e.g.,  the  temperature  of  the 
solution  to  be  titrated,  the  rate  of  addition  of  the 
hydroxylamine.  and  the  volume  of  the  liquid  ;  10  c.c.  of 
water  more  or  less  may  cause  a  divergence  of  0*7  c.c.  in 
the  titration.  Strictly  speaking,  although  Bang  does 
not  say  so.  the  standardisation  of  the  copper  solution  by 
the  hydroxylamine  should  take  the  form  of  a  blank 
experiment,  and  the  copper  should  be  boiled  with  10  c.c. 
of  water  in  exactly  the  same  manner  as  in  the  sugar  deter- 
mination.    Lastlv  the  author  criticises  the  form  in  which 


is  suddenly  changed,  a  slight  thermal  lag  is  observed 
in  the  rotatory  power,  which  indicates  that  the  hydration 
is  slightly  increased  with  rise  of  temperature  between  0° 
and    100°   C— J.  F.  B. 


Almond  tree  gum. 


R.  Huerre.     J.  Pharm.  Chim.,  1908, 
27,  561—569. 


Almond  tree  gum  occurs  in  two  forms,  viz.,  hard,  rounded 
or  angular  pieces,  varying  in  colour  from  amber  to  dark 
brown,  with  a  conchoidal  fracture,  and  readily  reduced 
to  powder  ;  and  flat  pieces  which  retain  their  elasticity 
indefinitely  after  prolonged  exposure  to  the  atmosphere, 
are  not  capable  of  being  powdered,  and  differ  in  pro- 
perties from  the  hard  kind.  The  results  obtained  in  the 
examination  of  these  gums,  are  compared  with  those 
obtained  by  Lemeland  with  the  gums  of  apricot  and 
plum  trees  in  the  following  table  : — 


Soluble 

in  water, 

Insoluble 

Loss  at 

Galactans  as 

Pentosans 

Total 

Kin.!  of  gum- 

calculated 

in  water, 

100°  c, 

Ash, 

galactose, 

as  arabinose, 

sugars, 

Sugars  identified. 

on  dry  gum, 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

per  cent. 

Almond  tree  (hard) 

21-06 

78-94 

15-76 

2-34 

23-70 

54-60 

85 

Arabinose  and  galactose. 

Almond-tree  (elastic) 

8-9 

91-10 

25-0 

— 

— ■ 

— 

91 

Arabinose  and  galactose. 

91-17 

8-83 

16-14 

3-39 

23-60 

48-57 

78-74 

Arabinose. 

79-16 

20-84 

15-48 

2-52 

16-36 

76-35 

94-81 

Arabinose. 

Bang  has  drawn  up  his  tables.  These  show  the  excess  of 
cupric  salt  remaining  after  reduction  by  the  sugar,  and 
consequently  presuppose  exact  equivalence  between  the 
copper  and  the  hydroxylamine  solutions.  It  would  have 
been  better  to  have  tabulated  the  differences  between  the 
titrations  before  and  after  reduction  by  the  sugar. — J.  F.  B. 

Milk  sugar  [lactose]  ;   Heats  of  solution  of  the  three  forms 

of  .     C.  S.  Hudson  and  F.  C.  Brown.     J.  Amer. 

Chem  Soc.,  1908,  30,  960—971. 

Lactose  can  be  crystallised  from  solution  in  two  forms, 
one  of  which  is  a  monohydrate  and  the  other  ^-anhydrous 
lactose.  When  either  of  these  is  dissolved  in  water, 
it  changes  partially  into  the  other,  until  a  condition  of 
dynamic  equilibrium  is  reached.  When  the  monohydrate  is 
heated  at  125°  C,  it  yields  the  a-anhydride  which  is 
hygroscopic.  Each  of  the  three  forms  of  lactose  shows 
two  heats  of  solution  :  the  initial  heat  is  that  produced 
when  any  form  of  the  sugar  is  dissolved  under  such 
conditions  that  its  passage  to  the  stable  equilibrium  is 
very  slow  ;  the  final  heat  is  the  total  heat  produced  when 
the  sugar  dissolves  to  give  the  stable  mixture.  The 
following  values  have  been  determined  for  a  temperature 
of  20c  C.  :— 


Hydrated 
lactose. 


a-anhydride.   /S- anhydride. 


Initial  heat  of  solution 

Final  heat  of  solution. 

Heat   of   passage  into 

,3-anhydride    


grm.-cals. 
-12-0 
-11-4 

+    1-0 


grm.-cals. 
+  7-3 
+  7-9 

+  1-0 


grm.-cals. 
-2-3 
-2-7 


The  initial  heat  of  solution  of  the  hydrate  increases  about 
0-1  cal.  per  1°  C.  rise  of  temperature.  The  heat  of  solution 
is  independent  of  concentration  when  this  is  less  than 
0-3  molal  (molal=l  grm.  molecule  per  litre) ;  the  dilution 
of  stronger  solutions  causes  a  slight  development  of 
heat.  The  authors  have  prepared  the  pure  /3-anhydrous 
lactose  by  an  improved  method  of  slow  crystallisation  ; 
its  sp.  gr.  at  20c  C.  is  1-59,  that  of  the  hydrate  being 
1-54.  The  crystalline  substance  precipitated  irom 
cold  stable  solutions  of  lactose  by  alcohol  and  ether, 
is  not  a  pure  substance,  but  a  mixture  of  the  hydrate 
and  ^-anhydride  ;  it  does  not  show  mutarotation  when 
re-dissolved  in  water,  because  the  two  substances  are 
present  in  the  proportions  in  which  they  occur  in  stable 
solutions.      When  the  temperature  of  a  stable  solution 


Although    these    gums    are    closely   similar    in   chemical 
composition,  they  differ  widely  in  solubility  in  water. 

—J.  O.  B. 


Valerian  rhizome ;•  Presence  of  sucrose  in  — 
See  XX. 


— .    N.  Kromor. 


"Times,"  May  23, 


Explosion  at  a  Paris  sugar  refinery. 
1908.     [T.R.] 

A  serious  explosion  occurred  on  May  22  at  the  Say 
sugar  refinery,  Paris.  Some  40  workpeople  in  all  were 
injured.  The  part  of  the  factory  in  which  the  explosion 
took  place,  being  devoted  to  the  breaking  and  packing 
of  sugar,  was  filled  with  sugar  dust,  and  the  ignition  of 
an  explosive  mixture  of  sugar  dust  and  air  is  attributed 
to  a  short  circuit. 

Patents. 

Invert    sugar    and    syrups ;      [Electrolytic]    Process    for 

purifying  and  making .     J.  J.     Eastick,  London. 

Eng.  Pat.  12,762,  June  3,  1907. 

An  electric  current  of  sufficient  voltage  is  passed  through 
a  cane-sugar  solution,  the  acid  substances  resulting  from 
the  action  being  left  in  the  solution,  whilst  the  basic 
impurities  are  collected  in  a  porous  pot,  which  forms 
part  of  the  electrolytic  cell,  and  removed.  The  solution 
is  agitated  to  facilitate  the  removal  of  volatile  sub- 
stances, and,  when  the  sugar  is  sufficiently  inverted, 
the  solution  is  neutralised  in  the  usual  way,  or  the  acids 
may  be  removed  by  diffusion,  etc.  A  little  calcium 
citrate  may  be  added  when  all  but  traces  of  acid 
have  been  removed.  The  temperature  must  be  kept 
at  about  170°  F.  during  the  inversion. — W.  P.  S. 

Saccharine  juices';     Purification  of by  sulpkurout 

acid.     E.    A.    Barbel;   and   J.    de   Grobert.     Fr.    Pat. 
386,390,  Apr.  9,  1907. 

According  to  this  invention,  sulphurous  acid  is  employed 
in  the  manufacture  of  sugar,  not  merely  as  a  decolorising 
and  disinfecting  agent  but  as  a  defecating  agent  proper, 
being  added  to  the  crude  juice  before  liming.  The 
sulphurous  acid  precipitates  pectic  and  nitrogenous 
matters  from  the  juice,  tod  it  is  important  that  its  action 
on  the  juice  should  take  place  before  the  latter  has  been 
exposed  to  the  air,  otherwise  a  darkening  of  the  colour 
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■  July  15,  1908. 


owing  to  the  action  of  oxydases  Mill  occur.  The  sul- 
phurous acid  treatment  is  preferably  carried  out  in  the 
diffusion  vessels,  an  aqueous  solution  being  used  as 
diffusion  water,  or  it  may  be  mixed  with  the  juice  coming 
from  the  last  diffuser ;  the  excess  of  the  acid  is  subsequently 
precipitated  by  lime.  Sulphurous  acid  may  be  employed 
for  defecating  the  waste  waters  expressed  from  the  pulps, 
or  for  the  vinasses  from  the  distillery. — J.  F.  B. 

Sugar  refinery  products,  juices,  syrups,  etc.  ;  [Electrolytic] 

Process  and  apparatus  for  decolorising .     S.  Kugler. 

Fr.  Pat.  386,534,  Jan.  24,  1908. 

The  process  relates  to  the  decolorisation  of  liquids  in 
sugar  refineries  by  electrolytic  i eduction.  The  negative 
pole  (zinc,  or  nickel  or  lead- plated  iron,  etc.)  is  immeised 
in  the  liquid  to  be  reduced,  whilst  the  positive  pole 
(carbon  or  graphite)  is  immersed  in  an  alkaline  electrolyte, 
such  as  lime-water,  which  is  separated  bv  means  of  a 
diaphragm  from  the  liquid  to  be  decolorised'.  This  liquid 
is  diluted  or  concentrated  to  a  density  of  60°— 65°  B. 
and  is  maintained  at  a  temperature  of  about  50°  C.  during 
treatment.  The  apparatus  consists  of  a  series  of  frames, 
each  of  which  is  provided  with  inlet  and  outlet  openings 
for  the  saccharine  liquid  and  similar  openings  for  the 
electrolyte.  The  frames  are  divided  into  two  compart- 
ments by  means  of  parchment  or  unglazed  earthenware 
plate-diaphragms  with  rubber  joints.  The  electrodes 
in  the  liquid  under  treatment  may  consist  of  plates  held 
in  wire  baskets  of  the  same  material  in  order  to  distribute 
the  reducing  action. — J.  F.  B. 

Sugar   works ,;     Application    of   gas   producers    in 

E.    Bazin.     Fr.    Pat.    386,745,    Jan.    30,    1908. 

A  form  of  generator  capable  of  producing  power-gas  and 
steam  simultaneously  and  suitable  for  use  in  sugar  factories 
is  described.  The  generator  furnace  communicates 
with  the  chimney  by  way  of  a  flue,  a  door  being  provided 
for  opening  or  closing  the  communication  ;  another  door 
provides  communication  between  the  flue  and  a  large 
gas-washing  vessel  containing  a  constant  volume  of 
water.  The  generator  acts  as  an  ordinary  boiler  until  a 
pressure  of  steam  is  developed  ;  the  door  leading  to  the 
chimney  is  then  closed,  and  steam  is  injected  into  the 
glowing  coal,  power-gas  being  produced.  The  gas  goes 
through  the  washer  and  passes  upwards  through  a 
scrubbing  tower  filled  with  coke,  over  which  water  is 
sprayed.  It  then  traverses  a  drying  chamber  and  is 
sucked  thence  into  the  motors.  When  the  motors  are 
not  in  use,  the  furnace  of  the  boiler  is  re-connected  with 
the  chimney. — J.  F.  B. 

Starch  ;   Perfumed ,  and  process  of  making  the  same. 

W.  J.  Marshall,  New  York,  Assignor  to  I.  M.  Bird, 
New  York,  and  F.  E.  Rowland,  Brooklvn.  U.S.  Pat' 
890,524,  June  9,  1908. 

Tertiary  butyltoluene  is  treated  with  a  mixture  of  equal 
parts  of  sulphuric  and  nitric  acids  for  several  hours 
at  a  temperature  of  about  210°  F. ;  alcohol  is  then  added, 
and  the  crystals  which  form  are  separated.  These  crystals 
are  dissolved  in  a  solution  of  an  essential  oil  in  alcohol, 
and  the  solution  is  applied  to  starch  and  uniformly 
distributed.— J.  F.  B. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Oats;     The    amylolytic    enzyme    of .     P.    Klempin. 

Biochem.  Zeits.,    1008,  10.  204—213. 

If  oat  grist  be  ground  for  24  hours  in  a  ball-null  with  a 
mixture  of  equal  parte  <>t  glycerol  and  water,  an  extract 
i-  obtained  which  po  essei  a  marked  amylolytic  activity, 
as  well  as  proteolytic  properties.    The  amvfolytic  power 

01  the  extract   was  studied  with  .solutions  ot starch  by  the 

tube  method,  using  iodine  a-  an  indicator.  Since  the 
extracts  which  are  prepared  al  temperatures  of  15°    20"C. 


contain  considerable  proportions  of  sugar,  it  is  to  be 
inferred  that  the  enzyme  has  an  appreciable  diastatic 
action  at  these  temperatures,  whereas  extracts  prepared 
at  4° — 6  C.  are  almost  free  from  sugar.  The  saccharifying 
power  of  the  enzyme,  under  the  conditions  of  the  experi- 
ments, is  distinct  at  a  temperature  of  25°  C,  above  which 
it  rises  rapidly  to  a  maximum  at  45°  C.  Between  40°  and 
70°  C.  the  saccharifying  power  is  fairly  constant ;  at 
75°  C.  it  is  still  considerable  ;  at  80°— 85°  C.  it  is  small 
but  marked,  and  it  is  destroyed  at  a  temperature  of 
90° — 95°  C.  A  study  of  the  relations  between  the  quan- 
tity of  enzyme  and  the  time  required  for  the  saccharifica- 
tion  of  a  given  quantity  of  starch,  showed  that  this 
enzyme  follows  the  rule  enunciated  by  Schiitz  and  Boris- 
sow,  which  is  expressed  by  the  formula,  /.  s/t  =  constant, 
where  /  is  the  quantity  of  enzyme  and  t  is  the  time  of 
action. — J.  F.  B. 

Malt  ;    Influence  of  flooring  conditions  on  the  composition 

of .    P.    Bernier.     Pet.  Jour.    Brass,    1908.    358; 

Woch.  fiir  Brau.,  1908.  25,  352—354. 

Barley  was  germinated  on  floors,  of  which  the  maximum 
temperatures  were  18",  21°,  and  24°  C.  respectively,  these 
temperatures  being  maintained  in  one  series  of  experi- 
ments for  48  hours,  and  in  another  series  for  72  hours. 
In  each  series  the  quantities  of  soluble  and  coagulable 
nitrogen  were  practically  the  same  in  all  three  malts,  but 
higher  in  the  second  series  than  in  the  first.  The  author 
concludes  that  the  increased  temperature  on  the  floors 
had  no  influence  on  the  quantity  of  soluble  nitrogen,  but 
the  longer  duration  of  the  maximum  temperature  increased 
it.  This  increase  of  soluble  nitrogen,  due  to  increased 
time,  is  attributed  to  the  proportionally  larger  development 
of  the  acrospire  ;  the  extract  was  also  increased  owing 
to  the  more  perfect  modification.  The  author  considers 
that  the  ratio  of  soluble  nitrogen  to  total  nitrogen 
depends  on  the  rootlet  development.  If  the  rootlet 
be  strong  and  long,  the  total  nitrogen  is  decreased 
and  the  soluble  nitrogen  is  relatively  increased  On 
the  other  hand,  a  strong  development  of  the  acrospire 
causes  an  absolute  increase  of  the  soluble  nitrogen.  Malt 
containing  the  lowest  proportions  of  soluble  nitrogen  is 
obtained  by  allowing  a  strong  rootlet  development  and 
restricting  the  acrospire.  Short  acrospires  of  about  two- 
thirds  corn-length  are  obtained  by  short  steeping  and  cool 
flooring  ;  the  air-water  steep  is  best  because  it  influences 
the  modification  apart  from  the  embryo.  The  beer  from 
such  malt  is  more  stable  and  possesses  more  body  than 
that  from  long  grown  malt.  In  other  experiments  the 
author  prepared  two  malts,  one  on  the  cool  system 
(maximum  temperature,  16-7°  C.)  and  the  other  on  the 
warm  system  (temperatures  of  24° — 25°  C.  maintained 
for  2£  days,  maximum,  26°  C),  which  had  one  day  less 
on  the  floor  than  the  cool-grown  malt.  Both  malts  were 
turned  somewhat  frequently.  They  were  finished  off 
and  made  into  beer  under  identical  conditions  ;  statistics 
and  analyses  were  recorded  at  each  stage.  The  warm- 
grown  malt  contained  less  total  and  less  soluble  nitrogen 
than  the  cool  ;  this  is  attributed  to  the  formation  and 
escape  of  ammonia.  The  warm  germination  gave  a  lower 
weight  of  malt,  and  the  malt  gave  a  lower  yield  of  extract. 
The  wort  from  the  warm-grown  malt,  however,  contained 
less  nitrogen,  and  did  not  attenuate  so  far  as  the  other. 
During  secondary  fermentation  the  beer  from  the  warm- 
grown  malt  underwent  a  further  loss  of  nitrogen,  whilst 
that  from  the  cool-grown  actually  took  up  nitrogen  from 
the  yeast.  The  maltster  need  have  no  scruple  in  allowing 
the  temperature  in  the  conches  to  rise  so  as  to  obtain  a 
■•felted"    malt,    provided    the    high    temperature    be    not 

maintained  too  ion-  ami  the  modification  be  not  allowed 
to  go  so  far  as  to  produce  a  beer  deficient  in  body  and 

stability.      .J.  F.   15. 

Mult  extract  ;  Difference  between  laboratory  and  practical 
yield*  of  - — -.  < ».  Pankrath.  Z.  ges.  Brauw.,  1908, 
31.  221      225,  233    -285 

The  adoption  ot  the  fine  meal  method  of  extra,  i  deter- 
minations has  re  opened  the  question  how  Ear  the  results 
obtained  in  the  laboratory  agree  with  those  obtained  in 


Vol.  XXVII,  No.  IS.] 


Cl.     XVII BREWING,  WINES,  SPIRITS,  &c. 


701 


practice.  Rorgdolt  (this  J.,  1905,  1038]  shoved  that  the 
"  proportionality  "  method,  used  in  the  laboratory,  gave 
higher  results  than  the  absolute  extraction  method, 
consisting  in  washing  out  the  extract  until  the  grains 
were  exhausted.  His  results  in  the  latter  direction  eon- 
tain  an  error  due  to  the  greater  dilution  of  the  extracts 
obtained  by  washing,  as  compared  with  the  extracts 
prepared  in  the  ordinary  method  of  analysis.  In  order 
to  obtain  extracts  of  similar  concentrations,  the  author 
has  devised  a  small  apparatus  for  exhausting  the  grains 
with  minimum  dilution  of  the  wort.  It  consists  of  a  metal 
cylinder  22  cm.  high  and  4  cm.  in  diameter,  of  a  capacity 
of  about  200  c.e.  Over  the  slightly  dished  bottom  is  fixed 
a  sieve  of  wire  gauze,  beneath  which  is  a  discharge  pipe 
with  a  cock.  The  cylinder  is  surrounded  by  a  hot-water 
jacket  to  maintain  the  temperature  during  the  process  of 
filtration.  The  cylinder  can  be  closed  by  a  cork  con- 
nected with  a  supply  of  compressed  air,  if  pressure  is 
required.  With  this  apparatus  any  variations  in  the 
method  of  running  off  and  sparging  may  be  tested  on  a 
small  scale.  In  using  it  for  the  determination  of  extract 
by  the  absolute  method,  the  whole  mash,  at  a1  temperature 
of  70°  C,  is  poured  into  the  cylinder,  the  water  jacket 
being  at  70° — 75°  C.  The  mash  is  allowed  to  settle  for 
10 — 15  minutes,  the  tap  is  then  opened,  and  the  wort 
allowed  to  run  off  at  a  rate  not  exceeding  1 — 2  drops  per 
second.  After  about  20  minutes  the  grains  begin  to  show 
above  the  liquid,  and  the  sparging  water  may  be  started. 
At  this  stage  the  tap  should  be  further  closed,  and  the 
liquid  caused  to  run  more  slowly.  The  necessary  quantity 
of  wort,  450 — 500  c.c,  is  obtained  in  about  2\  hours,  but 
further  runnings  of  100  c.c.  or  more  should  be  collected 
separately  as  a  precaution.  The  extracts  obtained  in 
this  way  from  coarse  grist  are  not  only  equal  to,  but 
generally  higher  than  those  obtained  by  the  mashing  of 
coarse  grist  by  the  proportionality  method.  This  is  due 
to  the  continued  saccharification  of  residual  hard  particles 
of  starch  during  the  filtration  of  the  wort.  If  the  mashes 
be  boiled  before  filtration,  the  absolute  method  yields 
results  slightly  lower  than  those  obtained  by  the  ordinary 
laboratory  method.  The  boiled  mashes  part  with  their 
extract  far  more  easily  than  ordinary  mashes.  In  the 
ordinary  laboratory  method  of  determining  extracts, 
coarse  grist  does  not  give  the  full  extract-contents  of 
the  malt,  particularly  if  the  modification  is  some- 
what deficient.  Mashes  made  from  fine  meal  cannot  be 
extracted  satisfactorily  in  the  author's  apparatus  unless 
they  be  boiled,  and  even  then  it  is  sometimes  neces- 
sary to  assist  filtration  by  means  of  pressure.  In 
these  cases  the  results  obtained  by  the  absolute  process 
are  constantly  about  0-5  per  cent,  lower  than  those 
afforded  by  the  standard  laboratory  mashing  of  fine  meal, 
and  for  normal  malts  this  difference  may  be  taken  as 
representing  the  extent  to  which  the  analytical  results 
exceed  the  practical.  Dark  malts  behave  rather  dif- 
ferently ;  the  extract  is  not  washed  out  so  rapidly  as 
with  pale  malts,  and  the  results  are  in  closer  concordance 
with  those  afforded  bv  the  proportionality  method. 

—J.  F.  B. 

Date  ;    The  endo-  and  ekto-invtrtase  of  the .     A.   E. 

Vinson.     J.  Amer.  Chem.  Soc.,  1908,  30,  1005—1020. 

The  invertase  of  the  date  remains  insoluble  throughout 
the  green  stages  of  the  fruit,  but  becomes  readily  soluble 
when  the  latter  is  ripe.  This  change  in  the  condition  of 
the  invertase  coincides  in  point  of  time  with  the  passage 
of  the  tannin  into  the  insoluble  form  ;  but  there  is  no 
direct  connection  between  the  change  in  the  state  of  the 
tannin  and  that  of  the  invertase,  since  although  soluble 
tannin  hinders  the  solution  of  date-invertase  in  water,  it 
does  not  affect  its  solubility  in  glycerol,  provided  the  latter 
be  added  simultaneously  with  the  tannin.  The  invertase 
of  green  dates  is  insoluble  when  the  fruit  is  crushed  in 
presence  of  glycerol ;  its  insolubility  cannot  therefore  be 
due  to  the  liberation  of  the  tannin  from  the  tannin  cells 
on  crushing.  The  inversion  of  cane  sugar  by  green  date 
pulp  is  not  accomplished  by  the  living  protoplasm  liber- 
ating a  soluble  ferment  from  a  pre-existing  insoluble 
zymogen  or  by  rendering  active  a  pro-ferment  for 
the    following    reasons.      The     rates     of    inversion     of 


oane  sugar  by  equivalent  amounts  of  green  and  ripe 
date  pulps  arc  practically  identical;  both  are  retarded 
in  approximately  the  same  degree  by  the  presence  of 
protoplasmic  poisons.  Green  date  tissue  is  not  rendered 
inactive  by  treatment  with  ether,  chloroform,  acetone,  etc.  ; 
its  activity  is  therefore  not  connected  with  that  of  the 
protoplasm.  According  to  the  author's  observations,  the 
theory  of  the  impermeability  of  the  cell  wall,  which  has 
been  advanced  to  account  for  the  confinement  of  the 
invertase  of  green  dates,  is  untenable.  When  the  green 
dates  are  crushed  and  pressed,  the  expressed  juices  are 
inactive,  and  the  pulp  residues  are  active.  Both  tannin  and 
basic  lead  acetate  form  insoluble  compounds  with  the 
soluble  invertase  of  dates,  and  these  precipitates  retain  the 
inverting  properties.  It  is  highly  probable  that  green  date 
invertase  and  possibly  other  endo-enzymes  are  held  in 
insoluble  combination  by  some  constituent  of  the  proto- 
plasm. In  some  cases  this  combination  may  be  broken 
down  and  the  enzyme  pass  into  solution  during  the  life 
of  the  protoplasm,  but  in  other  cases  the  combination  may 
persist  after  the  protoplasm  is  dead.  On  maturity  of  the 
tissues  the  enzyme  is  generally  liberated,  possibly  by 
autodigestion  or  other  profound  change  in  the  protoplasm. 

-^J.  F.  B. 

Enzymes ;    Adsorption   analysis   of .     L.    Michaelis 

and  M.  Ehrenreich.     Biochem.  Zeits.,  1908,  10,  283— 
299. 

The  authors  have  studied  the  adsorption  of  enzymes 
by  certain  non-specific  substrata,  whereby  in  many  cases 
a  means  is  provided  for  the  separation  of  the  enzymes 
from  mixtures.  The  results  are  set  forth  below : — Malt' 
diastase. — Not  adsorbed  by  kaolin  in  neutral  or  alkaline 
media,  but  completely  in  acid  media  ;  not  adsorbed  by 
talc  under  any  conditions  ;  not  adsorbed  by  animal  char- 
coal in  alkaline  media,  but  completely  in  neutral  or  acid 
media ;  completely  adsorbed  by  precipitated  alumina  in 
neutral  or  alkaline  media,  incompletely  in  acid  media. 
Saliva  diastase. — Readily  adsorbed  by  kaolin  under  all 
conditions ;  completely  adsorbed  by  talc ;  fairly  com- 
pletely adsorbed  by  animal  charcoal ;  readily  adsorbed 
by  alumina.  Trypsin. — Completely  adsorbed  by  kaolin 
in  neutral  and  acid  media,  not  quite  completely  in  alka- 
line ;  completely  adsorbed  by  charcoal  in  all  media  ; 
completely  adsorbed  by  talc  and  alumina  in  neutral  and 
acid  media;  almost  completely  in  alkaline  media.  Pepsin. 
— Not  adsorbed  by  kaolin  in  neutral  and  acid  media  ; 
destroyed  by  alkalis  ;  completely  adsorbed  by  talc  and 
charcoal  in  neutral  and  acid  media  ;  completely  adsorbed 
by  alumina  in  acid  media,  largely  in  neutral  media.  The 
milk-coagulating  properties  of  pepsin,  tested  with  kaolin 
and  talc,  coincided  with  the  proteolytic  properties. 
Rennet. — Completely  adsorbed  by  kaolin  and  talc  in  acid 
media.  Invertase  of  yeast. — Not  adsorbed  by  kaolin  in  any 
media  ;  completely  adsorbed  by  animal  charcoal  in  all 
media ;  completely  adsorbed  by  talc  in  acid  media, 
hardly  at  all  in  alkaline  ;  largely  adsorbed  by  alumina  in 
all  media.  Colloidal  ferric  oxide,  prepared  by  dialysis, 
showed  reactions  corresponding  with  those  of  alumina 
towards  the  different  enzymes.  The  adsorption  relations  of 
the  enzymes  are  comparable  with  those  of  the  dyestuffs 
and  may  be  explained  on  an  electro-chemical  hypothesis 
thus :  The  enzymes  which  are  adsorbed  by  kaolin  are 
basic,  those  which  are  adsorbed  by  alumina  are  acid, 
whilst  those  which  are  adsorbed  by  both  are  amphoteric. 
The  acid  or  alkaline  reactions  of  the  various  media  serve 
to  develop  one  or  other  of  the  functions  of  the  enzyme 
in  a  more  marked  degree. — J.  F.  B. 

Asporogenous  budding  fungi,  occurring  in  the  neighbourhood 

of  breweries  ;  Studies  on .     H.  Will.     Cent.  Bakt. 

[Abth.  II.],   1906,   17 ;    Z.  Spiritusind,  1908,  31,  276— 

277. 

The  author  has  continued  his  studies  on  15  unnamed 
species  of  yeast-like  organisms  (see  also  this  J.,  1903,  814 
and  1906, 490).  Several  of  these  were  isolated  from  brewing 
waters,  a  few  from  the  air  of  breweries  and  fermentation 
cellars,  others  from  cooler- back  worts  and  one  each  from 
beer  and  grapes.     The  organisms  fall  into  3  groups,  first 
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the  Torula  group  in  Hansen's  terminology,  comprising 
8  members.  Secondly  a  group  of  6  organisms  which  form, 
under  special  conditions  and  in  their  films,  elongated  cells 
strung  together  in  branched  or  unbranched  chains,  but  not 
forming  real  mycelia.  In  the  large  colonies  of  this  group 
the  upper  surface  generally  consists  of  spherical  or  ellip- 
soidal cells,  and  the  under  layer  of  elongated  cells.  The 
third  group,  containing  one  member,  resembles  the 
Mycoderma?.  The  author  gives  the  results  of  his  study 
of  the  behaviour  of  these  fungi  in  hopped  wort,  their 
resistance  towards  a  4  per  cent,  solution  of  tartaric  acid 
(with  reference  to  the  tartaric  acid  method  of  yeast 
analysis),  their  behaviour  in  presence  of  culture  yeast,  and 
their  resistance  to  heat.  The  cell  wall  is  generally  of  con- 
siderable thickness  and  sometimes  tends  to  peel  off,  but 
in  some  cases  the  membrane  is  slimy  and  gelatinous.  Oily 
globules  are  generally  present  in  the  cell-contents.  The 
large  colonies  of  these  organisms  constitute  a  good 
diagnostic  character.  The  colonies  of  the  first  group  are 
relatively  very  simple  ;  those  of  the  second  and  third 
groups  often  assume  very  delicate  shapes.  One  species 
especially  is  distinguished  by  beautiful  foliaceous  streamers 
with  small  lumps  caused  by  crystals.  Many  are  dis- 
tinguished by  their  colour,  their  dry  or  slimy  appearance, 
their  waxy  or  pearly  lustre,  &c.  The  author  deals  with 
the  special  morphology  of  each  organism,  the  phenomena 
observed  when  they  develop  in  various  media,  their  pro- 
duction or  consumption  of  acid,  their  liquefying  action  on 
gelatin,  and  other  physiological  characters. — J.  F.  B. 

Beer  ;   Influence  of  the  internal  coating  of  the  fermentation 

tuns  on  the  attenuation  of and  on  the  separation  of  the 

yeast.     Thausing.    Allgem.    Zeits.   Bierbrau.    u.    Malz- 
fabr.,  1908,  36,  247—248. 

The  author  refers  to  the  work  of  Emslander  and  Freund- 
lich  (this  J.,  1904,  945)  on  this  subject.  He  states  that 
he  has  used  paraffined  wooden  tuns  for  many  years  with 
great  success  ;  paraffin  is  preferable  to  lacquer,  because 
the  latter  only  adheres  to  the  surface  and  must  be  renewed 
every  year,  whereas  paraffin  penetrates  the  pores  of  the 
wood  and  is  permanent.  The  author  has  made  the 
following  experiments  :  Four  different  wooden  tuns  were 
placed  under  observation  and  were  used  11  times  in 
succession  under  absolutely  equal  conditions  with  the  same 
wort.  The  percentage  attenuations  of  the  beer  in  the 
different  tuns  are  shown  in  the  following  table  : — 


Internal  coating  of  tun. 


1.  Paraffined    several    years 

before   

2.  Coated    with    mixture    of 

pitch  and  paraffin   .... 

3.  Coated  with  resin  enamel 

4.  Freshly  paraffined    


1st  fer- 
mentation. 


49 

M 

ft  8 
50 


9th  fer- 
mentation 


49-7 

59-8 
56-8 
49-7 


11th  fer- 
mentation. 


40 

49 
47 
47 


It  will  be  noticed  that  up  to  the  9th  consecutive  fermenta- 
tion, considerable  differences  were  maintained  in  the 
attenuations  of  the  beers  in  the  different  tuns,  but  that 
these  differences  had  nearly  disappeared  in  the  11th 
fermentation,  possibly  owing  to  the  formation  of  a  crust 
of  scale.  The  fermentation  in  tho  freshly  paraffined  tun 
was  quite  normal  in  the  first  lime  of  using.  It  has  been 
regularly  observed  that,  when  tuns  have  been  exposed  to 
the  air  for  a,  long  time,  i  lie  beer  shows  higher  attenuations, 
even  if  they  have  been  steeped  in  water  before  use.  A 
further  advantage  with  paraffined  tuns  is  that  the  yeast 
Settles  out,  <|iiite  normally  from  the  first,  whereas  with 
new  iron  or  concrete  fomentation  vessels,  considerable 
trouble  is  frequently  encountered  with  the  bottom- 
fermentation  yeast.  Sometimes  tins  trouble  of  the  rising 
of  the  yeast  lasts  for  months  after  the  l. "  <|  |,,1S  been 
started,  in  Other  CSSeS  if  may  not-  arise  at,  all.  It  is  not 
entirely  a  question  of  the  material  of  the  vessel,  but  it 
would  appeal  that  Whet)  the  beer  is  of  such  a   nature  as  to 

be  capable  of  retaining  large  proportions  of  oarbon  dioxide, 

the  sediment  of  yeast  holds  so  much  gas  that,  it  rises  to  tho 
top  when   a,    pOTtiOfl   of   the   beer   has   been   racked   off. 

—J.    F.     B. 


Wormwood  oil  (essence  of  absinthe) ;    Detection  and  deter- 

minsition  of in  liqueurs.     X.  Rocques.     Ann.  Chini. 

analyt.,  1908,  13,  227—232. 

A  VOLUilE  of  200  c.c.  of  the  liqueur  is  distilled  after  the 
addition  of  20  c.c.  of  water  and  a  few  pieces  of  pumice- 
stone.  The  distillate,  amounting  to  200  c.c,  is  treated  with 
1  c.c.  of  pure  aniline  and  1  c.c.  of  syrupy  phosphoric  acid, 
and  the  mixture  is  heated  for  1  hour  under  a  reflux  con- 
denser. After  cooling,  20  c.c.  of  water  are  added,  and  the 
solution  is  once  more  distilled,  200  c.c.  of  distillate 
being  collected.  This  distillate  is  placed  in  a  separating 
funnel,  and  shaken  with  120  c.c.  of  ether,  400  c.c.  of  water 
being  then  added.  The  ethereal  layer  is  separated,  added 
to  10  c.c.  of  alcohol  contained  in  a  basin,  and  allowed  to 
evaporate  for  about  16  hours  at  the  ordinary  tempera- 
ture. The  residue,  amounting  to  about  5  c.c.,  is  taken  up 
with  a  little  alcohol,  and  the  solution  is  tested  by  the 
riitroprusside  reaction  described  by  Cuniasse  (this  J., 
1907,  269).  Besides  thujone,  citral  and  carvone  also  yield 
colorations  under  similar  conditions  ;  citral  is,  however, 
removed  by  the  treatment  with  aniline  and  phosphoric 
acid,  and  the  coloration  obtained  in  the  case  of  carvone  is 
much  less  intense  than  that  yielded  by  thujone.  As  the 
whole  of  the  thujone  present  in  the  liqueur  is  obtained 
by  the  above  method  of  extraction,  the  quantity  may  be 
ascertained  by  comparison  with  the  coloration  given  by  a 
known  quantity  of  thujone.  It  might  be  mentioned  that 
the  manufacture  and  sale  of  liqueurs  containing  oil  of 
wormwood  is  prohibited  in  Belgium,  whilst  in  France 
liqueurs  must  not  contain  more  than  1  grm.  of  this  oil  per 
litre.— W.  P.  S. 

Alcohol ;  Indirect  determination  of by  the  ref  Tacto- 
meter. A.  Frank-Kamenetzkv.  Chem.-Zeit,,  1908,  32 
569—570. 

The  author  shows  that  the  method  recommended  by 
Wagner,  Schultze,  and  Rub  for  the  determination  of  alcohol 
in  distillery  washes,  wines,  liqueurs,  etc.,  is  unreliable 
and  wrong  in  principle.  The  method  in  question  consists 
in  taking  refractometer  observations  of  the  liquid  before 
and  after  evaporation  of  the  alcohol  and  dilution  to  the 
original  volume.  For  purposes  of  distillery  control 
the  mere  determination  of  the  percentage  of  alcohol  is 
not  sufficient ;  the  estimation  of  the  solids  of  the  wash  by 
saccharometer  observations  is  indispensable.  The  author 
has  made  a  number  of  comparative  determinations  by 
the  direct  and  the  indirect  methods,  which  show  consider- 
able errors  in  the  latter  case.  The  results  are  no  better 
than  those  obtained  by  calculation  by  means  of  the 
"  alcohol  factor  "  from  the  saccharometer  readings  before 
and  after  fermentation,  a  method  which  has  now  nearly 
died  out.  Moreover,  it  is  not  to  be  supposed  that  a  single 
table  will  serve  for  refractometer  calculations  for  washes 
of  different  kinds.  The  only  reliable  method  for  using 
the  refractometer  in  this  kind  of  analysis  is  to  observe 
the  density  of  the  liquid  by  means  of  a  sensitive  sacchar- 
ometer and  to  determine  the  alcohol  by  distillation  and 
refractometer  observations  on  the  distillate. — J.  F.  B. 

Patents. 

Brewing,  distilling,  etc.  [Exclusion  of  actinic  light].  S. 
Armstrong,  Burton  on  Trent.  Eng.  Pat.  12.012. 
May  23,  1907. 

THE  inventor  states  that  in  brewing  and  distilling  opera- 
tions, the  exclusion  of  actinic  light,  particularly  in  tho 
summer,  has  a  favourable  effect  in  preserving  the  wort 
from  the  activity  of  injurious  micro-  organisms.  The 
specification  provides  for  the  total  or  partial  exclusion  of 
actinic  light  from  the  wort  during  the  period  when  it  is 
exposed  bO  the  air,  between  the  boiling  and  fermenting 
operations,  also  during  the  period  of  fermentation  until 
Hie  yeast  has  acquired  sufficient  strength. — J.  F.  H. 

lln/iissis  fin  l Him  potasaium  sells  ,-    Manufacture  of 

and  tin  ir  industrial  application.  L,  Riviere.  Pint 
Addition,  dated  Mar,  I.  28,  1907,  to  Fr.  Pat.  385,139, 
Feb.  28,  11)07  (this  .1.,  1908,  584), 

'I'm i :  treatment  of  molasseB  with  hydrofluosilieic  mid 
before  fermentation,    with   a   view   to   precipitate   the  salts 
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of  the  alkali  metals  and  other  impurities,  may  be  extended 

to  all  saccharine  liquids  used  in  the  distillery,  the  result 
of  snob  purification  being  to  increase  the  yield  and  improA  < 
the  quality  of  the  alcohol.  An  apparatus  for  the  eon- 
tinuous  production  of  hydrotluosilieie  acid  vapour,  cither 
directly  by  the  action  of  aeids  on  fluosilieates.  or  indirectly 
by  the  decomposition  of  fluorspar  and  silica,  is  described. 
It  consists  of  a  number  of  reaction  vessels  arranged  in  a 
circle  on  a  platform,  so  that  whilst  one-half  of  the  vessels 
are  in  use.  the  other  half  of  alternate  vessels  are  being 
cleaned  and  charged.  Each  vessel  is  provided  with  an 
upwardly  inclined  vapour  pipe  and  a  stirring  arrange 
ment.  The  apparatus  is  surmounted  by  a  hood  which 
can  be  rotated  on  a  central  vertical  axis  so  as  to  cover 
one  set  of  vessels  or  the  alternate  set.  The  hood  is 
provided  with  vapour  pipes,  which  can  be  connected 
with  the  vapour  pipes  of  the  reaction  vessels,  and  which 
conduct  the  vapours  into  a  central  main.  It  is  also 
provided  with  shafts,  connecting  rods,  and  gear  for  impart- 
ing to  the  stirrers  in  the  reaction  vessels  a  reciprocating, 
vertical  as  well  as  a  rotary  motion.  The  number  of 
vapour  pipes  and  stirring  mechanisms  on  the  hood  corres- 
ponds only  to  half  that  of  the  reaction  vessels,  so  that 
when  one  series  of  vessels  is  exhausted,  the  fittings  of  the 
hood  are  disconnected,  turned,  and  connected  with  the 
alternate  series  of  vessels. — J.  F.  B. 


Brandies  ;  Process  for  making .     G.  Austerweil.     Fr. 

Pat.  386,718,  Apr.  16,  1907. 

The  fermented  liquid  is  first  neutralised,  either  com- 
pletely or  partially,  and  is  then  distilled  either  under 
normal  pressure  or  under  reduced  pressure.  By  this 
process  it  is  claimed  that  the  bouquet  esters  and  the 
nitrogenous  matters  are  not  destroyed,  as  in  the  ordinary 
process,  and  the  flavour  of  the  spirit  is  improved. — J.  F.  B. 

Beer  wort  ;   Process  and  apparatus  for  filtering .     H. 

Breker.     First  Addition,  dated  Nov.  7,  1907,  to  Fr.  Pat. 
385,574,  July  19,  1907  (this  J.,  1908,  637). 

The  invention  relates  to  an  arrangement  for  the  auto- 
matic prevention  of  the  formation  of  a  Tjficuum  beneath 
the  perforated  bottom  of  the  mash  tun,  when,  for  any 
reason,  the  rate  of  percolation  of  the  wort  through 
the  bed  of  grains  becomes  slower  than  the  rate  at  which 
it  runs  away  through  the  taps.  The  pipes  which  serve 
for  the  discharge  of  the  filtered  wort,  leave  the  mash-tun 
with  a  slight  downward  inclination  ;  they  are  then  bent 
vertically  upwards,  then  horizontally,  and  finally  are 
connected  with  a  main  collecting  pipe  at  a  slightly  lower 
level.— J.  F.  B. 

Starch  ;    Process  for  saccharifying  substances  containing 

,  by  converting  the  starch  into  dextrose  with  the  aid 

of  a  ferment.     M.  Hoff.     Fr.  Pat,  386,683,  Jan.  6,  1908. 

See  Ger.  Pat.  197,468  of  1906  ;  this  J.,  1908,  586.— T.  F.  B. 

Malt  beverage  poor  in  alcohol  ;  Manufacture  of  a  sparkling, 

stable .     E.    Steffen.      Fr.  Pat.    386,626,   Jan.   28, 

1908.     Under  Int.  Conv.,  March  16,  1907. 

A  practically  non-alcoholic  beverage,  which  does  not 
undergo  secondary  fermentation,  is  stated  to  be  made 
by  adding  sugar  to  ordinary  beer,  and  boiling  the  liquid 
until  an  extract  is  obtained.  This  is  treated  with  a 
substance  which  will  give  it  a  "  head,"  and  bottled 
after  saturation  with  carbon  dioxide. — J.  F  B. 

Champagne ;     Process    and    apparatus    for    manufacture 

of .     A.  Roy  and  A.  Richard.     Fr.  Pat.  386,699, 

Jan.  29,  1908. 

The  process  is  designed  to  obviate  the  necessity  of  keeping 
the  bottles  in  racks,  turning  and  uncorking.  The  wine  is 
placed  in  filters  consisting  of  cylindrical  glass  vessels 
with  rounded  bottoms  and  provided  with  a  tap  for  drawing 
off  the  wine.  In  these  vessels  are  placed  two  filtering 
avere  of  cellulose  mixed  with  asbestos,  supported  and 


separated  by  perforated  glass  discs.  If  desired,  the  wine 
may  first  he  saturated  with  sugar  by  placing  it  in  a  similar 
glass  vessel,  without  a  filtering  bed,  containing  sugar- 
candy.  After  filtration,  the  wine  is  bottled  and  carbonated 
with  sufficient  gas  to  replace  that  lost  in  the  operation 
of  filtration.— J.  F.  B. 


Denatured   alcohol    in    the    United   Slates.    Supplemental 
Regulations.     [T.R.] 

The  U.S.  Internal  Revenue  has  issued  supplemental 
regulations  relating  to  the  manufacture,  distribution,  and 
consumption  of  denatured  alcohol,  which  contain  the 
following  in  reference  to  Special  Denaturants  : — 

Art.  25.  The  Commissioner  of  Internal  Revenue  will 
consider  any  formula  for  special  denaturation  that  may 
be  submitted  by  any  manufacturer  in  any  art  or  industry, 
and  will  determine  (1)  whether  or  not  the  manufacture 
in  which  it  is  proposed  to  use  the  alcohol  belongs  to  a 
class  in  which  tax-free  alcohol  withdrawn  under  the 
provisions  of  the  law  can  be  used  ;  (2)  whether  or  not  it 
is  practicable  to  permit  the  use  of  the  proposed  denaturant 
and  at  the  same  time  properly  safeguard  the  revenue. 
But  one  special  denaturant  will  be  authorised  for  the 
same  class  of  industries,  unless  it  shall  be  shown  that  there 
is  good  reason  for  additional  special  denaturants. 

The  Commissioner  will  announce  from  time  to  time 
the  formulae  of  denaturants  that  will  be  permitted  in  the 
several  classes  of  industries  in  which  tax-free  alcohol  can 
be  used. 

Up  to  date  the  following  formulae  have  been  authorised, 
to  wit : — 

To  100  gallons  of  ethyl  alcohol  add — 

No.  1.  Five  gallons  of  approved  wood  alcohol,  the 
wood  alcohol  to  be  subject  to  the  same  specifications  as 
are  imposed  upon  the  methyl  alcohol  used  in  completely 
denatured  alcohol,  which  are  set  out  in  section  26,  Part  I., 
Regulations  No.  30. 

No.  2.  Seven  pounds  of  camphor  and  5  gallons  of 
commercially  pure  methyl  alcohol,  the  methyl  alcohol  to 
have  a  specific  gravity  of  not  more  than  0-810  at  60°  F. 

No.  2a  (alternative).  Two  gallons  of  approved  wood 
alcohol  and  two  gallons  of  benzol. 

The  wood  alcohol  shall  be  subject  to  the  same  speci- 
fications as  are  imposed  upon  the  wood  alcohol  used  in 
completely  denatured  alcohol,  which  are  set  forth  in 
section  26,  Part  I. 

The  benzol  shall  be  subject  to  the  following  specifica- 
tions : — 

Solubility  in  Water. — When  10  c.c.  of  benzol  are  shaken 
with  an  equal  volume  of  water  in  a  glass-stoppered 
cylinder,  divided  into  tenths  of  a  cubic  centimetre,  and 
allowed  to  stand  five  minutes  to  separate,  the  upper 
layer  of  liquid  must  measure  not  less  than  9-5  c.c. 

Boiling  Point: — When  100  c.c.  of  benzol  are  subjected 
to  distillation  in  the  same  manner  as  described  for  the 
determination  of  the  boiling  point  of  wood  alcohol  in 
section  26,  Part  I.,  not  more  than  1  c.c.  should  go  over 
at  77°  C,  and  not  less  than  90  c.c.  at  100°  C. 

No.  3.  Six  and  one-half  gallons  of  the  following 
mixture : — Five  gallons  of  commercially  pure  methyl 
alcohol,  having  a  specific  gravity  of  not  more  than  0810 
at  60°  F.  ;  1  gallon  of  castor  oil ;  one-half  gallon  of 
36°  B.  caustic  soda  lye. 

The  denaturing  mixture  is  best  prepared  by  dissolving 
the  castor  oil  in  the  methyl  alcohol,  and  then  adding  the 
soda  lye. 

No.  4.  One  gallon  of  the  following  solution : — Ten 
galls,  of  an  aqueous  solution  containing  40  per  cent, 
of  nicotine  ;  04  pound  acid  yellow  dye  (fast  yellow  Y) ; 
04  pound  tetrazo  brilliant  blue,  12  B.  Cone.  :  water  to 
make  100  gallons. 

The  tobacco  denaturant  must  conform  to  the  following 
analytical  requirements  : — 

Determination  of  nicotine. — It  must  contain  nqt  less 
than  3-76  per  cent,  of  nicotine  when  tested  by  the  following 
process  :  Ten  c.c.  of  the  solution  are  measured  into  a 
500  c.c.  Kjeldahl  flask,  provided  with  a  suitable  bulb 
tube,  10  c.c.  of  2V/10  alkali  added,  the  liquid  made  up  to 
50  c.c,  and  distilled  in  a  current  of  steam  until  the  dis- 
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filiate  is  no  longer  alkaline  (about  500  c.c.).  The  dis- 
tillate is  then  titrated  with  N/10  sulphuric  acid  using 
rosolic  acid  as  an  indicator.  Not  less  than  23-2  c.c. 
should  be  required  for  the  neutralisation. 

Test  of  Colouring  Matter. — Take  1  c.c.  of  the  denaturant 
and  make  up  to  100  c.c.  with  water,  acidulating  with  a 
few  drops  of  sulphuric  acid.  Immerse  in  this  solution 
a  piece  of  white  cotton  cloth  and  boil  the  solution.  Con- 
tinue the  process,  adding  more  cloth  and  more  water 
if  necessary,  until  all  the  blue  colour  in  the  solution  is 
fixed  on  the  cloth.  Then  add  a  piece  of  white  woollen  cloth, 
and  boil  the  bath  as  before,  until  all  the  yellow  colour  is 
fixed  upon  the  cloth.  Both  the  cotton  and  woollen 
cloths  should  show  decided  colours — the  cotton  blue 
and  the  woollen  yellow. 

Intensity  of  colour. — The  denaturant  solution,  when 
observed  in  an  eight-inch  cell  of  Lovibond's  tintometer, 
must  show  a  colour  of  an  intensity  not  less  than  No.  24 
yellow,  combined  with  No.  3  blue. 

No.  5.  Sixty-five  pounds  of  sulphuric  ether,  3  pounds 
of  cadmium  iodide,  and  3  pounds  of  ammonium  iodide 

No.  6.  Three  gallons  of  commercially  pure  methyl  alcohol 
and  one-half  gall,  of  pyridine  bases  ;  the  methyl  alcohol  to 
have  a  specific  gravity  of  not  more  than  0-810  at  60°  F.  ; 
the  pyridine  bases  to  conform  to  specifications  as  set  forth 
in  section  26,  Part  I.,  Reg.  No.  30. 

No.  6a  (alternative).  Fifteen  gallons  of  condensed 
fumes,  recovered  in  the  process  of  manufacture.  The 
condensed  liquid  shall  be  subject  to  the  following  speci- 
fications : — 

It  must  contain  not  less  than  4  grams  per  100  c.c.  of 
mixed  aldehydes  calculated  as  acetic  aldehyde. 

The  use  of  this  alternative  formula  will  be  restricted 
to  factories  operating  in  connection  with  either  a  distillery 
or  a  central  denaturing  bonded  warehouse. 

No.  7.  Revoked.     (Formula  No.  1  substituted.) 

No.  8.  One  gallon  of  pyridine  bases  and  one  gallon  of 
benzol.  The  pyridine  bases  to  conform  to  specifications 
\et  forth  in  section  26,  Part  I.  The  benzol  to  be  subject 
to  the  specifications  contained  in  formula  No.  2a. 

No.  9.  Ten  gallons  of  acetone  and  2  gallons  of  petro- 
leum naphtha.  The  petroleum  naphtha  to  have  a  specific 
gravity  of  not  less  than  0-650  nor  more  than  0-720  at  60°  F. 

No.  10.  Two  gallons  of  approved  wood  alcohol  and 
2  gallons  of  benzol.  The  wood  alcohol  shall  be  subject 
to  the  same  specifications  as  are  imposed  upon  the  methyl 
alcohol  used  in  completely  denaturing  alcohol,  which  are 
set  forth  in  section  26,  Part  I.  The  benzol  to  conform 
to  the  specifications  imposed  in  formula  No.  2a. 

No.  11.  One  hundred  pounds  of  sulphuric  ether  and 
ten  pounds  of  cadmium  iodide. 

No.  12.  One  gallon  of  pyridine  bases  and  two  gallons 
of  coal-tar  benzol. 

The  pyridine  bases  must  conform  to  the  specifications 
set  forth  in  section  26,  Part  I.,  and  the  benzol  must  con- 
form to  the  specifications  contained  in  formula  No.  2a. 

No.  13.  Five  gallons  of  sulphuric  acid  having  a  specific 
gravity  of  not  less  than  1-83  at  60°  P.,  and  five  gallons 
of  sulphuric  ether  having  a  specific  gravity  of  not  more 
than  0-728  at  60°  F. 

No.  13a  (alternative).  Ten  gallons  of  sulphuric  ether, 
having  a  specific  gravity  of  not  more  than  0-728  at  60°  F. 

This  alternative  denaturant  is  authorised  because  of 
representations  made  by  manufacturers  to  the  effect  that 
Formula  No.  13  would  give  rise  to  many  difficulties  in  the 
production  of  the  anffisthetic  grade  of  ether.  It  is  not  as 
efficient  a  denaturing  material,  however,  and  internal 
revenue  officers  are  hereby  instructed  to  exercise  great 
caution  in  recommending  the  granting  of  permits  for  its 
use,  both  as  to  the  standing  and  responsibility  of  the 
applicant  and  the  character  of  the  premises  described  in 
the  application.  A  very  careful  and  close  surveillance 
of  such  factories  must  be  maintained. 
►    The  use  of  this  allei  mil  ive  formula  is  further  restricted 

to'tlie  manufacture  of  sulphuric  ether  ooutaining  not  more 
than  4  per  cent,  of  aloohol  by  weight*  and  section  40, 
Part  VI.  of  the  revised  regulations,  is  amended  accordingly. 


No.  14  (alternative).  Five  gallons  of  commercially  pure 
methyl  alcohol,  and  10  pounds  of  anhydrous  zinc  chloride. 

The  methyl  alcohol  must  have  a  specific  gravity  of  not 
more  than  0-810  at  60°  F. 

No.  15.  Three  gallons  of  sulphuric  acid  having  a  specific 
gravity  of  not  less  than  1-83  at  60°  F.,  and  1  gallon  of 
kerosene  having  a  specific  gravity  of  not  less  than  0-800 
at  60°  F. 

No.  16.  Five  gallons  of  commercially  pure  methyl 
alcohol  and  2  gallons  of  benzol. 

The  methvl  alcohol  shall  have  a  specific  gravity  of  not 
more  than  tf-810  at  60°  F. 

The  benzol  shall  be  subject  to  the  same  specifications 
as  are  imposed  in  formula  No.  2a. 

The  above  formulae  have  been  authorised  for  use  in 
the  various  industries  as  indicated  in  the  following  table :  — 

Manufacture  or  preparation  of —  Formula 

Alkaloids  and  fine  chemicals 10 

Acetic  ether    1 

(Provided  that  the  finished  product  contains  not 
more  than  6  per  cent,  of  alcohol  by  volume.) 

Barometer  and  thermometer  tubes 1 

Celluloid,  pyroxylin  and  similar  products    2-2a 

Confectioners'  colours 1 

Embalming  fluids 1 

Ethyl  chloride 1-14 

Filaments  for  incandescent  electric  lamps 1 

Fine  chemicals  and  alkaloids    16 

Fulminate  of  mercury 6-6a 

Heliotropin    1 

Imitation  leather 12 

Jewellery  and  watches 1 

Lacquers,  pastes,  and  varnishes  from  soluble  cotton...  1-10 

Mouldings  and  picture  frames    1 

Monobrominated  camphor   9 

Nitrous  ether    15 

(After  the  tax-free  alcohol  has  all  been  converted 
into  nitrous  ether  it  will  be  permissible  for  the  manu- 
facturer to  add  alcohol  in  order  to  dilute  the  product 
so  that  it  may  be  more  readily  transported,  or  for  other 
purposes,  but  such  added  alcohol  must  in  all  cases  be 
tax-paid  alcohol.) 

Photographic  collodion 11-15 

Photographic  dry  plates 1 

Photo-er.largements  and  photoprints 5 

Photo-engravings 5 

Postal  cards  in  #olours 1 

Resins  of  podophyllum,  etc 1 

Rubber  purification 9 

Santonin    9 

Shellac  varnishes   1 

Shoe  polish   1 

Silverware  and  bronze   1 

Soap,  transparent 1-3 

Sulphonmethane 8 

Strychnine  9 

Solid  and  powdered  medicinal  extracts   1 

Sulphuric  ether 13-1 3a 

Surgical  ligatures  1 

Tannic  acid 9 

Tobacco,  smoking  and  chewing   4 


XVIIL-  FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(.1.)— FOODS. 

Amide  nitrogen  of  the  protein*  ;  The  so-called .     Z.  H. 

Bkraup  and  E.  v.  Sardt-Stremayr.     Mounts,  f.  ChemJ 
1908,  29,  265     282. 

'In  si'  portion  of  the  nitrogen  of  proteins  which  is  evolved 
as  ammonia  on  hydrolysis,  is  known  as  amide-nitrogen. 
although  no  proof  has  been  a  Horded  that  it  is  derived  from 
amides.  The  a  ut  hois  have. st  udied  t  lie  format  ion  of  ammonia 

by  the  hydrolysis  of  casein,  edestin,  serum-globulin, 
crystallised  egg-albumin,  gelatin,  and  lysalbinic  and 
protalbinic  aoids  with  hydrochloric  acid  of  approximates 
40  per  cent.,  2o  per  cent.,  and  10  per  cent,  strengti 
[espeotively.  In  all  cases  the  yield  of  ammonia  was 
smaller  than  has  hitherto  been  recorded.  For  example 
the  maximum  yields  from  the  first  five  substances  in  (In- 
order   given    were    Hi.     10.     Ill,    II    and    0(1    per    cent. 

respectively,  as  against  1*8,  17,  1-7,  1-5,  and  0-4  percent. 


Vol.  XXVII..  No.  13.]   Cl.  XVIII.— FOODS;  SANITATION;  WATER  PURIFICATION,  &  DISINFECTANTS.    705 


recorded  by  other  workers.  It  was  observed  that  aboul 
two-thirds  of  the  ammonia  was  produced  in  the  first 
15  minutes  in  t he  experiments  with  the  concentrated  acid, 
and  in  5  minutes  with  the  diluted  acid.  The  conclusion 
is  drawn  that  the  chief  quantity  of  the  so-called  amide 
substances  is  liberated  in  the  first  Btage  of  the  hydrolysis 
of  proteins,  viz.,  in  the  transformation  of  the  protein  into 
albumoses.  The  formation  of  albumoses  is  thus  not 
exclusively  a  hydrolytie  process,  but  is  accompanied  by 
liberation  of  ammonia. — A.  S. 

Boric    acid    in    ''liquid    eggs";    Determination    of . 

A.  E.  Parkcs.     Brit.  Food  J.,  1908,  10,  20—21. 

The  details  of  the  method  recommended  are  as  follows  > — 
A  weighed  portion  of  about  5  grms.  of  the  sample  is 
diluted  with  water,  transferred  to  a  250  c.c.  flask,  and 
the  albumin,  etc.,  precipitated  by  the  addition  of  from 
4  to  5  e.c.  of  a  freshly  prepared  solution  of  mercurous 
nitrate.  The  mixture  is  shaken,  diluted  to  the  mark, 
allowed  to  stand  for  a  short  time,  and  filtered.  50  c.c. 
of  the  clear  filtrate  are  placed  in  a  110  c.c.  flask,  and 
rendered  slightly  alkaline  with  a  10  per  cent,  solution  of 
sodium  hydroxide,  using  phenolphthalein  as  indicator  ; 
2">  c.c.  of  saturated  lime-water,  or  10  c.c.  of  saturated 
baryta-water,  are  then  added,  and  the  whole  is  diluted 
to  the  mark,  and  filtered  through  a  dry  filter.  100  c.c. 
of  the  filtrate  are  titrated  with  N/\  hydrochloric  acid 
until  the  colour  is  discharged,  1  c.c.  of  a  1  per  cent,  solution 
of  phenolphthalein  is  added,  and  more  hydrochloric  acid 
if  necessary,  and  N/\0  solution  of  sodium  hydroxide  is 
then  run  in  until  the  faint  pink  coloration  just  appears. 
About  30  per  cent,  of  glycerol  are  now  added,  and  the 
solution  is  titrated  with  N/\0  solution  of  sodium 
hydroxide.  The  end  point  is  faint,  but  quite  distinct  in 
a  good  light.  1  c.c.  of  N/\0  sodium  hydroxide  is  equiva- 
lent to  000736  grm.  of  boric  acid.  The  solution  of 
mercurous  nitrate  is  prepared  by  dissolving  1  c.c.  of 
mercury  in  12  c.c.  of  cold  concentrated  nitric  acid,  and 
diluting  the  solution  with  an  equal  volume  of  water. 

— W.  P.  S. 


Milk  enzymes  ;  Chloroform  as  an  aid  in  the  study  of . 

H.  A.  Harding  and  L.  L.  Van  Slyke.  New  York  Agric. 
Exp.  Stat,  Bull.,  1907,  No.  6,  41—82. 

The  results  of  experiments  are  given  in  which  the  action 
of  chloroform  was  studied,  as  regards  its  use  as  a  germicide 
in  the  investigation  of  enzymic  action.  It  was  found 
that  at  a  temperature  of  20°  C,  skim-milk  is  saturated 
by  055  per  cent,  of  chloroform  by  volume,  whilst  milk 
containing  5  per  cent,  of  fat  requires  1-55  per  cent,  of 
chloroform  to  produce  saturation.  Skim  milk  containing 
3  per  cent,  of  proteins  must  be  treated  with  0-4  per  cent, 
of  chloroform  in  order  to  destroy  the  bacteria  within 
24  hours,  and  milk  containing  5  per  cent,  of  fat  requires 
2  per  cent,  of  chloroform  to  accomplish  this  result.  The 
spores  are  not  destroyed  immediately,  even  with  excessive 
amounts  of  chloroform.  In  the  case  of  cheese,  at  least 
10  per  cent,  by  weight  of  chloroform  is  needed  to  effect 
uniform  destruction  of  the  bacteria.  Digestion  proceeds 
at  a  uniform  rate  in  skim  milk  in  the  presence  of  02  to 
0-7  per  cent,  of  chloroform,  but  a  decrease  in  the  rate, 
amounting  to  12  per  cent,  of  that  occurring  in  the  presence 
of  0-7  per  cent,  of  chloroform,  takes  place  when  25  per 
cent,  is  present.  Increasing  the  percentage  of  chloroform 
from  2-5  to  30  does  not  cause  a  further  retardation  of  the 
rate  of  digestion. — W.  P.  S. 

Steam  distillation  ;  Studies  in and  the  recovery  of  amyl 

alcohol  from  the  acid  liquors  obtained  in  the  Gerber 
method  [of  determining  fat  in  milk].  H.  D.  Richmond. 
Analyst,  1908,  33,  209—217. 

In  the  first  part  of  this  paper  the  author  deals  with  steam 
distillation  from  a  theoretical  and  mathematical  point  of 
view.  In  the  second,  the  results  are  given  of  a  number 
of  experiments  carried  out  with  the  object  of  recovering 
amyl  alcohol  from  the  waste  liquors  obtained  in  the 
Gerber  process  for  the  determination  of  fat  in  milk.     It  is 


shown  that  about  978  per  cent,  of  the  amyl  alcohol 
present  may  be  recovered  by  steam  distillation,  but  that 
the  product  gives  too  high  results  when  used  for  deter- 
minations of  fat  in  milk  by  Gerber's  process.  On  further 
fractionating  the  crude  product,  a  portion  may  bo  obtained, 
boiling  between  123"  and  131°  C,  which  gives  an  excess 
nading  of  005  when  used  for  milk  analysis. — W.  P.  S. 

Tonka  butter.     Duyk.     See  XII. 

Milk  sugar  [lactose]  ;  Heats  of  solution,  of  the  three  forms 
of  — — .     C.  S.  Hudson  and  F.  C.  Brown.     See  XVI. 


Dale  ;  The  endo-  and  ekto-invcrtasc  of  the .     A.  E. 

Vinson.     See  XVII. 


Patents* 

Nutrient  constituents  of  grain,  pulse,  and  the  like  ;  Process 

for  rendering  the  wliolc  of  the  - accessible  to  digestion. 

D.  Finkler,  Bonn,  Germany.     Eng.  Pat.  22,195,  Oct.  8, 
1907. 

See  Fr.  Pat.  382,686  of  1907  ;  this  J„  1908,  243.— T.  F.  B. 


Grain,  especially  wheat ;    Process  for  treating with 

vapours  evolved  from  a  mixture  containing  sulphur,  nitre, 
and  substances  rich  in  carbon.  J.  Bloch.  Ger.  Pat. 
194,786,  Feb.  19,  1907. 

The  grain  is  treated  with  the  vapours  evolved  on  heating 
a  mixture  of  sulphur,  nitre,  rosin,  ammonium  sulphate,  and 
copper  sulphate,  whereby  injurious  spores  adhering  thereto 
are  destroyed. — A.  S. 

Flour  ;   Method  of  producing .     T.  Schliiter,  Forder- 

stedt,  and  H.  Paucksch,  Landsberg,  Germany.  Eng. 
Pat.  25,287,  Nov.  14,  1907. 

See  Fr.  Pat.  383,943  of  1907  ;  this  J.,  1908,  417.— T.  F.  B. 


Flour  ;   Method  for  the  manufacture  of .     M.  Silber- 

berg,  Vienna.     Eng.  Pat,  25,809,  Nov.  21,  1907. 

See  Fr.  Pat.  380,321  of  1907  ;  this  J.,  1908,  34.— T.  F.  B. 


Flours;    Process  for  increasing  the  water -absorbing  power 

of and  for  partially  disintegrating  them.     Witschi 

A.   G.  fur  Herstellung  Entfeuchteter  Nahrungsmittel. 
Fr.  Pat.  386,407,  Jan.  21,  1908. 

The  flour  is  heated  while  a  current  of  air  is  passed  over  it ; 
the  temperature  to  which  the  flour  has  to  be  heated  varies 
according  to  the  kind  of  flour  under  treatment.  (See  also 
this  J.,  1908,  34.)— W.  P.  S. 


Butler  fat  from  fresh  milk  or  cream  ;  Process  for  extracting 

.     M.    E.    Stro,    Grangeville,     Idaho.     U.S.     Pat. 

889,060,  May  26,  1908. 

One  teaspoonful  of  cream  of  tartar  is  added  to  every 
gallon  of  the  milk  or  cream,  which  has  been  heated  pre- 
viously to  a  temperature  of  95°  F.  The  milk  or  cream  is 
maintained  at  a  temperature  of  70°  F.  for  two  or  three 
hours,  and  is  then  churned. — W.  P.  S. 


Alimentary  product  for  use  as  a  substitute  for  meat  extract  ; 

Process  of  manufacturing  an .     S.  Rigaut.     Fr.  Pat. 

386,102,  Apr.  4,  1907. 

Casein  is  subjected  to  the  action  of  ammonia,  either  in 
aqueous  solution  or  as  a  gas,  until  the  casein  has  a  charac- 
teristic greasy  feel.  The  excess  of  ammonia  is  then  ex- 
pelled by  heating  the  mixtute,  and  the  dry  product  is  next 
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heated  in  closed  tubes,  in  an  autoclave,  at  a  temperature 
of  from  105°  to  150°  C,  for  several  hours.  The  cara- 
melised substance  is  extracted  with  water  to  which  alkali 
may  be  added,  and  the  solution  is  evaporated  to  the 
consistency  of  a  paste,  or  to  a  solid.  — W.  P.  S. 

Ingredients  of  baking  powders  ;  Rendering imper- 
meable to  moisture.  R.  A.  Craig.  Fr.  Pat.  385,929, 
Jan.  4,  1908.     Under  Int.  Conv.,  Feb.  7,  1907. 

See  Eng.  Pat,  3035  of  1907  ;  this  J.,  1907,  986.— T.  F.  B. 

Substitute  for  horn,  &c.     Fr.  Pat.  386,011.     See  XIV. 

(£.)— SANITATION  ;    WATER    PURIFICATION. 

[Sewage  effluents']  Studies  of  incubation  tests.  H.  W.  Clark 
and  G.  O.  Adams.  J.  Amer.  Chem.  Soc,  1908,  30, 
1037—1041. 

Studies  made  with  a  view  to  determine  the  stability  of 
effluents  from  contact  and  trickling  filters  have  shown  that 
their  appearance  and  the  development  of  odour  constitute 
perhaps  the  surest  proof  of  putrescibility.  Oxygen  con- 
sumed and  oxygen  dissolved  tests  are  of  value,  but  are 
sometimes  contradictory.  The  test  based  on  the 
decolorisation  of  "  methylene  blue  "  has  been  used  to  a 
considerable  extent,  but  according  to  this  test  some  samples 
are  apparently  putrescible  which,  when  judged  by  the 
odour  only,  are  stable,  and  conversely,  one  sample  was 
met  with  which  developed  considerable  quantities  of 
sulphuretted  hydrogen  without  decolorising  the  dyestuff. 
The  sulphuretted  hydrogen  formed  is  derived  mainly  from 
the  albuminous  compounds  in  the  effluents  and  its  amount 
is  in  some  degree  a  measure  of  their  putrescibility.  The 
addition  of  potassium  sulphate  to  the  effluents  did  not 
increase  the  formation  of  sulphuretted  hydrogen,  but  did 
so  considerably  when  added  to  sewage.  The  authors  have 
employed  a  colorimetric  method  for  measuring  the 
sulphuretted  hydrogen  :  the  reagents  consist  of  2  c.c.  of 
strong  hydrochloric  acid  containing  0-5  per  cent,  of  ferric 
chloride  and  1  c.c.  of  a  1  per  cent,  solution  of  dimethyl-p- 
phenylenediamine  sulphate  ;  these  are  added  to  known 
quantities  of  sulphuretted  hydrogen  water,  standardised 
by  iodine,  and  made  up  to  100  c.c.  in  Nessler  tubes.  The 
colour  of  "  methylene  blue  "  reaches  its  full  development 
in  about  30  minutes.  If  a  decolorisation  test  is  to  be  used 
as  an  indication  of  putrescibility,  the  authors  would  prefer 
"  indigo  carmine  "  or  "  methylene  green,"  which  afford 
results  perfectly  equivalent  to  those  with  "  methylene 
blue  M  in  about  half  the  time. — J.  F.  B. 

Bacteria  ;  Use  of  saline  solutions  to  differentiate  — — . 
Separation  of  Jl.  typhosus  <tn<l  /.'.  edit.  A  Guillemard. 
Compt.  rend.,  1908,  146,  1177—1179. 

Normal  cultures  of  B.  typhosus  and  B.  coli  cannot  be 
distinguished  when  grown  in  the  same  medium  ;  but  in  a 
boullion  containing  20  per  cent,  of  sodium  sulphate, 
whereas  the.  development  of  l>.  typhosus  is  quite  normal, 
that  of  B.  coli  become  most  characteristic  and  abnormal, 
confli  i  ing  of  a  compact  agglomeral  ion  of  long  tufts  at.  t  he 
bottom  of  the  tube  which  is  with  difficulty  broken  up  by 
agitation.  Sulphate  and  phosphate  of  sodium  have  most 
influence  in  causing  this  abnormal  development,  nitrates 
and  chlorides  having  no  appreciable  influence  on  the 
culture.  The  same  applies  to  salts  of  magnesium, 
potassium,  and  ammonium,  and  it  would  tlms  appear  that 
it  is  the  acid  group  "I  1 1  j  *  -  salt  which  is  active,  and  bhat 
this  acid  group  should  lie  polyatomic  Non-electrolytes 
such  as  carbohydrates  do  not  influence  growth  The 
method  may  be  applied  to  the  separation  of  the   two 

bactena  by  <  lo  ins  •  limb  ol  a  \j  bubi    with  a  pad  of 

cotton-wool  placed  at  the  beginning  of  the  curve,  filling 
the  t  ii  in-  wit  1 1  boullion  containing  I"  per  cent.  of  ammo- 
nium sulphate,  sterilising,  and  Inoculating  the  othor  limb 
with  a  mixture  of  the  two  microbes.  Winn  ,i  cloudina 
appears  above  the  wool,  a  pure  culture  ol  B,  typhotUt  is 
present  in  tliis  part  of  the  tuhe,  whilst  the  /;   ml  i  remains 


in  the  curvature.  The  test  is  absolutely  certain  even  in 
cases  when  but  traces  of  B.  typhosus  are  present  among 
large  masses  of  B.  coli. — E.  F.  A. 

Patents. 

Water;     Apparatus    for    purifying .     H.     Rcisert, 

Cologne,    Assignor    to    Hans    Reisert    Co.     U.S.    Pat. 
890,301,  June  9,  1908. 

See  Fr.  Pat.  365,449 of  1906  ;  this  J.,  1906,  1000.— T.  F.  B. 


Water  ;    Process  of  purifying [removal  of  iron  and 

manganese  oxides'].      A.    Pappel.       Fr.     Pat.    386,212, 
Jan.  14,  1908. 

The  water,  from  which  it  is  desired  to  remove  iron  and 
manganese  oxides,  is  passed  upwards  through  a  vessel 
containing  pieces  of  chalk,  and  then  through  two  tubes 
packed  with  manganese  dioxide  (pyrolusite). — W.  P.  S. 

Controlling  and  regulating  the  addition  of  chemicals  [water 

softening]  ;    Device  for  automatically .     L.  and  C. 

Steinmiiller.     Ger.  Pat.  192,467,  Aug.  5,  1906. 

In  order  to  control  and  regulate  the  addition  of  chemicals 
in  the  process  of  softening  boiler-feed  water,  a  selenium 
resistance,  interposed  in  an  electric  current  circuit,  is 
exposed  to  light  which  has  passed  through  a  test-sample  of 
the  water,  the  variations  in  the  resistance  of  the  selenium 
caused  by '  the  alteration  in  the  character  of  the  light, 
being  utilised  by  means  of  an  electro-magnet,  arranged 
in  the  current  circuit,  to  control  and  regulate  the  feeding 
device  for  the  lime  and  sodium  carbonate.  The  test- 
samples  of  water,  withdrawn  from  time  to  time,  are  treated 
with  barium  chloride,  and  phenolphthalein  solution 
added,  a  more  or  less  deep  red  coloration  being  produced, 
according  to  the  excess  of  lime  present.  When  this  test- 
sample  is  now  used  as  a  light-filter,  more  or  less  of  the 
rays  are  absorbed  or  reflected,  and  thus  variations  are 
caused  in  the  resistance  of  the  selenium. — A.  S. 


Air;    Process  mul    apparatus    fur   regenerating   vitiated 
_ — .    <;.  |<\  Jaubert.    Fr.  Pat.  386,029,  Apr.  3,  1907. 

The  air  is  passed  through  cylinders  where  it  is  brought 
in  contact  with  potassium  peroxide.  The  latter  is  packed 
in  cartridges,  which,  to  the  number  of  seven,  are  placed  in 
the  cylinder,  and  kept  in  position  by  top  and  bottom  plates 
and  partitions.  The  air  is  forced  in  by  means  of  a  fan, 
through  a  pipe  and  branch  pipes  into  the  lower  end  of  t  he 
cartridges,  the  branch  pipes  having  serrated  edges  which 
pierce  the  cartridges.  It  leaves  the  cylinder  at  the  top,  and 
is  conducted  to  the  bottom  of  a  second  similar  cylinder 
through  which  it  passes  before  being  discharged  where 
required.      Three   cylinders    may   be   conveniently  used 

together,  so  that,  two  are  in  operation  while  one  is  being 
recharged. — W.  P.  S. 

(.'.)     DISINFECTANTSi 

"  \  TKN'J'S. 

Germicidal  <ii<J  fungicidal  preparations  ;    Manufacture  <>f 
walet  soluble  .      K.  Lutz  tind  Co.    Ger.  Pat.  IliL'.T-T, 

Oct.  I.  L906. 

Al.kU.l  salts  ol  nitroeresol  are  mixed  with  copper  sails 
Soluble    in    alkalis,    especially     copper  a  I  ka  Ii    tartrates,     in 

such  proportions  thai  in  the  mixture,  the  copper  is 
equivalent  to  the  alkali  content  of  the  nitrocresylate, 
For  example,  10  kilos,  of  crude  cresol  arc  healed  for  -  .'t 
days  on  the  water-bath  with  In  kilos,  of  concentrated 
sulphuric  acid,  and  the  resulting  sulphonic  .n\A.  alter 
addition  ol  20Jitros  of  water,  is  nitrated  on  the  watei 
hath  w  ii  b  15  20  kilo  oi  niti  i<  m  id  ol  10  B.  The 
mtio  pioduc  l  is  washed  free  from  sulphuric  acid,  and 
[ved  bj   heating  with    a    solution    containing   4 — 6 
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kilo.-,  of  caustic  potash,  and  the  solution,  after  concen- 
trating, if  necessary,  is  mixed  with  a  solution  of  copper- 
alkali  tartrate  prepared  by  dissolving  !Kil>  kilos,  of  copper 
tartrate  in  a  solution  of  3  23  kilos,  of  caustic  potash  in 
6 — 10  litres  of  water.  Phenols,  naphthols,  phenant  hrols, 
salicylic  acid,  cresolcarbozylic  acids,  hydxoxyphenan- 
threnecaihoxylic  acids,  hydroxynaphthoic  aeids  or  their 
uitro-derivatives  may  be  used  in  place  of  the  crude  cresol. 

— A.  S. 

CoHtlenaation    products    of    phenols    and    fdrmaldehydi  ; 

Process  for  the  preparation  of .     L.  Sarason.    Ger. 

Pat.  193.136,  Dec.  5,  1906. 

Before  effecting  the  condensation  in  one  of  the  usual 
ways,  resins  or  resin-acids  are  added  to  the  mixture  or 
to  one  of  the  constituents  thereof.  The  reaction-product 
can  he  utilised  directly,  e.g.,  for  the  preparation  of  emul- 
sions  for  use   as   disinfectants. — A.  S. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Pushes;   Paper  pulp  from .     E.  Belani.   Der  Papier- 

fabrikant,    1908,   6,  604—605. 

The  author  has  examined  samples  of  cellulose  for  paper- 
making  purposes  prepared  from  rushes  which  grow  in 
very  large  quantities  in  the  delta  of  the  Danube.  Although 
no  figures  are  available,  it  is  probable,  from  the  structure 
of  the  stems,  that  in  the  preparation  of  the  cellulose  the 
boiling  process  would  have  to  be  relatively  severe  and 
the  yield  of  fibre  would  be  low.  The  pulp  somewhat 
closely  resembles  that  obtained  from  rye  straw,  but  the 
characteristic  parenchyma  and  sclerenchyma  cells  which 
occur  in  straw  were  apparently  absent.  The  bast  fibres  are, 
on  the  average,  rather  shorter  and  broader  than  those  of 
straw,  and  consequently  of  lower  papermaking  value,  but 
still  quite  capable  of  industrial  utilisation. — J.  F.  B. 


Patents. 

Fibrous  plants  ;     Treatment   of for   disintegrating, 

opening  up,  or  reducing  I  he  same.     R.  Kron,  Golzcrn, 
Saxony.     Eng.  Pat,  19,621,  Sept,  2,  PJ07. 

See  Fr.  Pat.  381,462  of  1907  ;  this  J.,  1908,  178.— IV F.  B. 

Drying  paper  or  fabric  in  the  web  ;  Machine  for  — . 
R.  W.  James,  London.  From  S.  A.  Cohen,  New  York. 
Eng.  Pat.  25,090,  Nov.   12,  1907. 


shaft,  and  the  rollers,  3  and  4,  are  driven  in  unison  with  it 
by  means  of  an  endless  belt,  9.  The  rollers,  5,  6,  and 
7,  are  driven  by  chains  wheih  engage  sprocket  wheels 
moulted  upon  the  shafts  of  2,  3,  and  4  respectively. 
Between  rollers,  2  and  5,  and  3  and  6,  are  stretched 
endless  blankets,  14,  equipped  on  the  inner  sides  with  thin 
transverse,  stiffening  strips,  15,  which  extend  beyond 
the  edges  of  the  blankets  and  are  upheld  and  guided  by 
horizontal  guides,  16,  extending  the  length  of  the  machine. 
An  endless  blanket,  17,  also  extends  between  the  rollers, 
4  and  7,  and  this  is  also  provided  with  transverse  strips, 
15,  which  travel  along  curved  grooved  guides,  19,  during 
one  part  of  their  journey  and  then  along  horizontal  guides, 
18.  The  pipe,  20,  leads  from  a  blower,  21,  to  a  narrow 
curved  hot-air  box,  22,  which  extends  beneath  and 
conforms  to  the  curved  path  of  the  blanket,  17.  The  top 
of  the  hot-air  box  is  provided  with  perforations.  The 
web  of  paper  or  fabric  enters  the  machine  just  above  the 
roller,  2,  is  then  carried  by  the  blanket,  14,  to  the  roller, 
5,  and  next  travels  down  to  the  blanket,  17,  which  moves 
in  a  curved  path  just  above  the  hot-air  box,  22.  The  web 
is  then  carried  around  the  roller,  4,  and  upon  the  blanket, 
17,  until  roller,  6,  is  reached.  It  is  then  taken  by  the 
middle  blanket  and  delivered  from  the  machine  just  under 
roller,  2.  At  intervals  along  its  path,  the  web  is  led  over 
idle  concave  rollers,  26,  to  prevent  it  from  curling  at  the 
edges.— P.  F.  C. 


Paper  pulp  ;    Dyeing with  sulphide  dyestuffs.     Far- 

benfabr.  vorm.  F.    Bayer  und   Co.     Fr.  Pat.  385,944, 
Jan.  4,  1908.     Under  Int.  Conv.,  Jan.  30,  1907. 

Sulphide  dyestuffs  may  be  applied  to  the  dyeing  of  paper 
pulp  by  dissolving  the  dyestuff  in  the  smallest  necessary 
quantity  of  sodium  sulphide,  adding  the  solution  to  the 
pulp  in  the  beater,,  and  injecting  air  or  a  gas  contain- 
ing oxygen  into  the  pulp  until  the  whole  of  the  sodium 
sulphide  is  oxidised.  The  pulp  is  then  treated  in  the 
usual  manner. — J.  F.  B. 


Paper  ;    Method  of  altering  the  structure  and  character  of 

the    .surface    of .      E.    Fues.      Ger.    Pat.    193,909, 

Oct.  3,  1906. 

The  claim  is  for  the  addition  to  paper  pulp  of  structureless 
cellulose  (hydrocellulose  or  oxycellulose)  as  a  loading 
agent,  instead  of  the  wood  pulp,  alumina,  barium  sulphate, 
chalk,  etc.,  commonly  employed.  In  this  way,  a  light* 
poreless  paper,  free  from  woody  fibres,  and  of  a  dense 
structure  is  obtained.  Or,  the  structureless  cellulose 
may  be  mixed  with  a  binding  agent,  and  applied  as  a 
coating  on  the  surface  of  the  paper.     If  it  be  desired  to 


The  frame,  1,  of  the  machine  is  provided  wit  l 

for  the  shafts  of  six  rollers,  2,  3,  4,  5,  6,  and  7.     The 

roller,  2,  is  rotated  by  means  of  the  pulley,  8,  fixed  to  its 


use  a  coloured  structureless  cellulose,  the  cellulose  is 
dyed,  with  dyestuffs  fast  to  acids,  before  it  is  converted 
into  the  structureless  modification. — A.  S. 
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Wood-palp,  cellulose,  and  the  like  ;  Apparatus  for  removing 

water  from .     E.    Schreiber.      Ger.    Pat.    197,983, 

Aug.  7,  1907. 

In  the  ordinary  drum  washer  for  removing  dirty  water 
from  wood-pulp,  etc.,  the  wire  cylinder  is  provided,  along 
the  whole  of  its  inner  periphery,  with  radial  or  approxi- 
mately radial  scoops  or  bars,  by  means  of  which  the 
dirty  water,  together  with  any  fibre,  is  led  to  pulp- 
catchers.  According  to  the  present  patent,  the  scoops  or 
bars  are  not  carried  by  the  frame  of  the  cylinder,  but 
between  fixed  sectors  at  either  end  of  the  drum,  and  hence 
only  along  a  portion  of  the  periphery,  whilst  the  inner 
surface  of  the  cylinder  has  no  projections.  The  sectors 
mentioned  are  movable,  so  that  one  or  more  of  the  bars 
or  scoops  can  be  put  out  of  action  as  desired,  according 
to  the  character  of  the  water  removed  from  the  pulp. — A.  S. 

Sulphite  cellulose  lyes  ;  Process  for  rendering  the  organic 
constituents  of  waste insoluble  or  soluble  with  diffi- 
culty in  water.  E.  Trainer.  Ger.  Pat.  197,195,  Feb.  20, 
1906. 

The  waste  lyes  are  concentrated  to  about  30°  B.,  and  then 
heated  with  acids,  when,  according  to  the  nature  of  the 
acid  and  the  temperature,  gelatinisation  of  the  mass  takes 
place  more  or  less  rapidly.  The  gelatinisation  proceeds 
more  quickly  if  an  aldehyde  be  added  to  the  lye  before 
the  treatment  with  acid.  After  treatment  with  formalde- 
hyde and  concentrated  hydrochloric  acid,  for  example,  the 
whole  mass  solidifies  almost  immediately  on  heating.  The 
process  may  be  carried  out  in  a  closed  vessel  under 
pressure.  The  product  may  be  used  for  the  preparation 
of  insulating  materials,  artificial  leather,  etc. — A.  S. 

Cellulose;  Method  of  eliminating  copper  from,  coagulated 

.      E.  Crumiere,  Paris.     Eng.  Pat.   2794,  Feb.  7, 

19  8.     Under  Int.  Conv.,  March  16,  1907. 

See  Fr.  Pat.  375,827  of  1907  ;    this  J.,  1907,  922.— T.  F.  B. 

Celluloid ;     Preparation    of for    painting.     C.    0. 

Dressel.     Ger.  Pat.  193,514,  Jan.  26,  1906. 

The  celluloid  is  treated  with  methyl  alcohol,  whereby 
its  surface  is  softened,  and  is  then  allowed  to  dry.  To  the 
rough  matt  surface  of  the  celluloid  thus  obtained,  paints 
can  be  applied  in  the  usual  manner,  giving  adherent 
coatings. — A.  S. 

Crude   viscose ;    Purification   of .     J.    P.    Bemberg, 

A.-G.     Ger.  Pat.  197,086,  March  29,  1907. 

Crude  viscose  when  purified  by  treatment  with  excess  of 
a  solution  of  sulphurous  acid  or  a  bisulphite,  becomes 
unstable,  and  has  to  be  subjected  to  a  further  tedious 
process  of  purification.  This  after-treatment  can  be 
avoided,  it  is  claimed,  by  prolonging  the  treatment  with 
bisulphite  until  the  viscose  agglomerates  and  becomes 
hard.  For  example,  the  crude  viscose  obtained  from 
100  grms.  of  cellulose  is  treated  with  about  1  litre  of 
sodium  bisulphite  solution  of  25°  B.,  and  allowed  to  stand 
for  5 — 6  hours.  The  hard  lumps  of  viscose  are  then 
removed,  pressed,  and  washed  with  a  1  per  cent,  bisulphite 
solution  until  perfectly  white.  The  purified  viscose 
swells  in  water,  but  dissolves  readily  and  completely  on 
addition  of  caustic  soda.     It  is  very  stable. — A.  8. 

Paper,  cardboard,  etc.,  in  band  form  ;  Method  and  apparatus 

for  marbling .  A.-G.  fur  Buntpapier-  und  Leimfabr. 

Fr.  Pat.  385,995,  Jan.  7,  1908. 

See  Eng.  Pat.  426  of  1908  ;   this  J.,  1908.  640.— T.  P.  B. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Quinine;  Satin  of  -  with  arifiydromethylenecitrico- 
disalicylic  aciil,  L  Santi.  Boll.  Chim,  Farm.,  1908, 
47,  219—224.     Chem.  Zentr.,    1908,  1.    1937. 

On  pouring  a  very  dilute  ethereal  solution  of  <|iiiniiic 
into  ii  dilute  ethereal  solution  containing  an  excess  of 


anhydromethylenecitricodisalicylic  acid  ("  novaspirin  "), 
the  neutral  salt,  C.,nH,4N20.,,C21H1601i,  is  obtained 
as  a  white  powder,  either  amorphous  or  consisting  of 
minute  crystals.  It  has  a  bitter  taste,  is  insoluble  in 
water,  moderately  soluble  in  alcohol  (about  1  :  5),  and 
easily  soluble  in  chloroform  (about  1:1).  If  two  molecular 
proportions  or  more  of  quinine  be  taken,  the  basic  salt, 
(C20H21N,2O2)2C21H16On,  is  obtained.  This  has  similar 
properties  to  the  neutral  salt.  Both  salts  soften  at 
95°  C.  and  begin  to  decompose. — A.  S. 


Piper  methysticum  (kava-hava)  ;    Constituents  of  the   root 
of .     J.   D.   Riedel.     Apoth.-Zeit.,   1908,  23,  335. 

In  addition  to  water,  inorganic  salts,  gum,  starch,  and 
cellulose,  kava-kava  root  contains  : — Resin,  5-3  per  cent.  ; 
methysticin,  0-3  ;  i//-methysticin  0-268 ;  yangonin,  0"184  ; 
alkaloid,  0-022  ;  two  glucosides,  0-69,  as  well  as  free 
amorphous  sugar ;  and  acids,  insoluble  in  water,  0-7  to 
0-8  per  cent.  The  resin  consists  of  a-and  /3-resins, 
containing  about  23  per  cent,  of  free  resin  acids  and 
77  per  cent,  of  resin  ester  (resene).  The  portion  of  the 
resin  separated  by  means  of  light  petroleum  spirit  yields 
more  or  less  crystalline  resin  esters.  The  alcohol  extract 
affords  a  crystalline  mixture,  from  which  yangonin, 
methysticin,  and  x//- methysticin  are  separable  by  fractional 
crystallisation  from  acetone.  Yangonin  is  most  easily 
isolated  by  saponifying  the  compounds  accompanying 
it  with  cold  alcoholic  potash  solution.  Methysticin  is, 
as  Pommeranz  has  found,  a  /3-ketonic  acid  ester ;  it 
contains  a  piperinic  acid  residue.  Methysticol,  prepared 
from  it,  is  identical  with  Scholtz's  synthetic  piperonyl- 
acetone.  ^-Methysticin,  like  methysticin,  is  an  ester  of 
methystieinic  acid.  Yangonin  is  a  lactone,  C15Hu04, 
having  the  structure 

(GE30)AoH6<^0^>CO. 

—J.  0.  B. 


Valerian    rhizome ;     Presence   of   sucrose    in .      N. 

Kromer.      Pharm.    Zentralh.,    1908,    49,    397—399. 

A  crystalline  deposit  observed  to  form  in  alcohol- 
ether  tincture  and  extract  of  valerian,  was  examined 
and  proved  to  be  sucrose.  The  presence  of  this  sugar, 
in  varying  quantities,  was  also  established  in  the 
commercial  drug.  Thuringian  valerian  was  found  to 
contain  0142  and  0073  per  cent.  ;  a  sample  of  the 
Russian  drug  gave  only  003  per  cent. — J.  O.  B. 


Essential     oils  ; 
iso-elemic  hi . 
1918—1921. 


Constituents     of .     Elemicin  and 

F.     W.     Semmler.       Ber.,     1908,     41, 


The  author  considers  that  elemicin  (this  J.,  1908,  641) 
contains  a  benzene  nucleus  with  three  neighbouring 
methoxy  groups.  In  the  p-position  to  the  middle  mcthoxy 
group  is  an  unsaturated  side-chain,  possibly  an  allyl 
group.  The  substance  formed  by  treating  elemicin  with 
sodium  is  called  ixo-ehmicin.  Elemicin  was  oxidised 
by  means  of  ozone.  One  of  the  products  was  trimethyl- 
homogallic  aldehyde,  ('nHM<>4,  which  boiled  at  162° — 

165    < '.  at    Id  mm.,  and  formed  a  seini-carba/.oiie  melting 

at  188°  C.  The  principal  product  was  trimethylhomo- 
gallic  and.  <'nll  ,,<>-,.  which  was  purified  bv  means 
of  the  methyl  ester  (b.   pt.    172°— 182°  C.  al   10  mm., 

and  BO.   gr.,    1-153  at    I'll     ('.).  and   then   incited  at    119°— 

120°  C  These  results  appear  to  indicate  thai  the  double 
bond  in  the  side-chain  is  in  the  fS.y-position.  Iso- 
elemioin  when  oxidised  with  ozonegave  trimethylgallic 
aldehyde,  C10H  ,.<>,.  boiling  at  163  165°  C.  al  10  mm., 
and   melting   al    76     C.     The   Bemioarbazone  melted    at 

218°  C     The    OZime    and    nitrile    were  also  prepared.       In 

iso-elemioin,  the  double  bond  is  probably  in  the  a. (3-  position 
in  the  side-chain.     P.  Bb  on. 
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Tarragon;    The  lam- rotatory  component  of  essential  oil 

of .      M.    Daufresne    and    Flament.      Bull.    Soc. 

Chini.,   190S.  3,  656— 65S. 

The  higher- boiling  fractions  of  essential  oil  of  tarragon 
are  ltevo-rotatory.  but  the  active  constituent  could 
not  be  isolated  by  fractionation  in  a  vacuum,  owing  to 
decomposition.  After  two  fractionations  of  the  oil, 
the  residue  had  the  rotatory  power  ao=  -  1°  0',  and  by 
treatment  with  sodium  bisulphite,  the  active  constituent 
was  extracted.     This  is  therefore  probably  an  aldehyde. 

—J.  C.  C. 


Camphor  oil  ;  Presence  of  d-limonene  in .    Schimmel's 

Report,  April  1908,  25—26. 

The  presence  of  rf-limonene  has  been  detected  in  a  fraction 
obtained  from  camphor  oil,  and  having  the  following 
constants  :  b.  pt.  1755 — 177°  C.  at  763  mm.,  sp.  gr.  08470 
at  15°  C,  aD  (100mm.  tube)=  +  39°  46',  nf/>°=  1-47533. 
A  nitrosochloride  was  prepared  from  the  fraction  in  the 
usual  manner,  and  was  shaken  with  double  its  volume  of 
chloroform.  The  insoluble  portion  was  converted  into 
the  corresponding  nitrolpiperide  by  means  of  piperidine. 
This  was  treated  with  cold  petroleum  ether,  and  from 
the  solution,  coarse  crystals  of  /3-limonene-nitrolpiperide, 
m.  pt.  110°— 111°  C,  were  obtained.— A.  S. 


Sicilian    essential   oils ;     Exports   of .      Schimmel' 

Report,  April,  1908,  47—48.     [T.R.] 


Export  of  essential  oils  in  the  years  1906  and  1907. 


Destination. 


1906. 


1907. 


kilos,    i        lire. 


kilos. 


lire. 


(a)  From  Messina : 


North  German 
ports    

Austria-Hungary 

Belgium 

Denmark  

France 

Greece    

United  Kingdom 

Netherlands  .... 

Russia   

Sweden 

Norway  

Spain  and  Por- 
tugal   

Turkey 

United  States  of 
N.A. 

South  America  . 

Australia 

Egypt  

India    

Italy 

Other  countries 

Total    ... 


Berth     German 
ports    

Austria-Hungary 

France 

United  Kingdom 

Netherlands  .... 

United  States  of 
N.A 

Other  countries 

Total    ... 


20,460 

80,914 

3,262 

2,950 

34,239 

595 

201,567 

8,960 

9,253 

7,806 


6,729 
1,783 


409,200 

1,618,280 

65,240 

59,000 

684,780 

11,900 

4,031,340 

179,200 

185,060 

156,120 


134,580 
35,660 


348,750  .     6,975,000 


17,581 
1,656 
2,568 

20.829 
1,237 


551,620 
33,120 
51,360 

416,580 
24,740 


21,299 

61,301 
2,899 
2,140 

31,710 

276 

213,811 

10,119 
8,855 
3,635 
3,550 

4,678 
1,223 

483,705 

33,993 

1,623 

581 

19,037 
2,066 


781,139  '  15,622,780    906,501 


(b)   from  Reggio  (Cal.) 


489,877 

1,409,923 

66,677 

49,220 

729,330 

6,348 

4,917,653 

232,737 

203,665 

83,605 

81,650 

107,594 
28,129 

11,125,215 

781,839 
37,329 
13,363 

437,851 
47,518 


20,849,523 


1,735 
28,186 
31,630 
27,411 

1,800 

34,700 
563,720 
632,600 
548,220 

36,000 

3,548 
31,346 
35,811 
25,807 

2,320 

81,604 
720,958 
823,653 
593,561 

53,360 

20,244 
1,777 

404,880 
35,540 

32,062 
460 

737,426 
10,580 

112,783 

2,255,660 

131,354 

3,021,142 

Destination. 


1906. 


1907. 


kilos. 


lire. 


kilos. 


(<•)  from  Catania  : 


North      German 

ports    

Austria-Hungary 
United  Kingdom 
Other  countries 

Total    ... 


7,897 
350 

118,455 
6,250 

1,136 
283 
671 

26,128 

6,509 

•    15,433 

8,247 

123,705 

2,090 

48,070 

(cf)  from  Palermo : 


North      German 

2,500 

30,000 

800 

12,000 

Austria-Hungary 

3,582 

42,984 

1,080 

16,200 

France 

3,778 

45.336 

1,272 

19,080 

United  Kingdom 

20,372 

244,464 

11,910 

178,650 

United  States  of 

N.A 

13,386 

160,632 

1,510 

22,650 

Other  countries 

2,541 

30,492 

381 

5,715 

Total    ... 

46,159 

553,908 

16,953 

254,295 

Total  exports  in  the  years  1906  and  1907  : 


Port  of 

1906. 

1907. 

shipment. 

kilos. 

lire. 

kilos. 

lire. 

Messina     

Reggio  (Cal.)      . . 
Catania     

781,139 

112,783 

8,247 

46,159 

25,622,780 

2,255,660 

123,705 

553,908 

906,501 

131,354 

2,090 

16,953 

20,849,523 

3,021,142 

48,070 

254,295 

Total      ... 

948,328 

18,556,053 

1,056,898 

24,173,030 

Summary  of  the  exports  during  the  last  ten  years. 


Year. 

kilos.              lire. 

Year. 

kilo3.            lire. 

1907.      I   1,056,898 
1906..    1      948,328 
1905..          868,244 
1904..    |  1,006,103 
1903..          864,770 

24,173,030 
18,556,053 
13,709,760 
11,758,590 
1 1,964,839 

1902.. 
1901.. 
1900.. 
1899.. 
1898. . 

1,085,497 
820.982 
842,246 
797,145 
667,293 

15,196,958 
12,314,730 
10,972,295 
10,722,445 
9,015,083 

(llira  =  9516d.) 

Citronella      oil;        Exports      of 

Schimmel's  Report,  April,  1908,  31- 


from      Ceylon. 
-32.     [T.R.] 


United 

United 

Various 

Kingdom. 

Germany. 

States. 

ports. 

Total. 

lb. 

391,595 

lb. 

lb. 

lb. 

lb. 

1893 

40,964 

162,648 

73,323 

668,530 

1894 

543,364 

50,559 

310,995 

33,553 

938,471 

1895 

1,028,760 

53,373 

164,559 

35,559 

1,282,251 

1896 

923,200 

66,492 

107,338 

46,111 

1,132,141 

1897 

602,435 

51,853 

456,954 

71,625 

1,182,867 

1898 

696,869 

22,883 

618,999 

27,166 

1,365,917 

1899 

766,594 

1,335 

667,332 

43,495 

1,478,756 

1900 

848,001 

41.854 

463,732 

55,471 

1,409,058 

1901 

928,908 

172,984 

292,946 

35,330 

1,430,168 

1902 

556,096 

146,518 

538,970 

53,166 

1,295,750 

1903 

348,029 

96,422 

554,689 

63,454 

1,062,594 

1904 

514,007 

72,376 

481,880 

88,383 

1,156,646 

1905 

398,707 

197,976 

623,999 

88,734 

1,309  416 

1906 

484,049 

97,396 

563,039 

97,635 

1,242,110 

1907, 

520,331 

198,109 

479,024 

214,728 

1,312,192 

With  regard  to  the  export  to  Germany,  it  should  be  borne 
in  mind  that  a  considerable  portion  of  the  quantities 
mentioned  under  the  United  Kingdom,  subsequently 
finds  its  way  to  Germany. 

x  3 
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Oil  of  Hamamelis  virginiana.  W.  L.  Scoville.  Amer. 
Pharm.  Assoc,  Sept.,  1907.  Schimmel's  Report, 
April,   1908,  57. 

When  the  branches  of  Hamamelis  virginiana  (witcli  hazel) 
are  distilled  on  a  large  scale,  small  quantities  of  a  green, 
fatty,  strongly-smelling  substance  separate  in  the  distillate, 
which  has  long  been  considered  as  the  active  constituent 
of  the  latter.  The  soft,  sticky,  strongly-smelling  "  oil," 
which  had  a  green  colour,  and  contained  some  water, 
was  distilled  with  water  vapour,  and  so  long  cohobated 
that  the  distillate  passed  over  almost  clear.  The  yellowish 
oil,  which  passed  over  only  very  slowly,  possessed  a  strong 
odour,  distinctly  resembling  tbat  of  Aqua  hamamelidis, 
without,  however,  being  exactly  the  same.  This  may 
possibly  be  due  to  the  fact  that  the  natural  oil  contains 
a  substance  which  dissolves  more  readily  in  water  than 
in  the  other  constituents  of  the  oil,  the  same  as  is  the 
case  with  rose  oil.  Two  samples  of  the  oil  were  obtained 
from  different  portions  of  the  material  under  examination  ; 
they  had  the  following  properties  :  sp.  gr.  at  25°  C,  0-8984 
and  0-8985;  w2£°  =  l-4830  and  1-4892;  «D  (100  mm. 
tube)=+4-6°  and  +5-05°;  sap.  value,  3-80 ;  sap.  value 
after  acetylation,  30-3.  The  bulk  of  the  oil  boiled  between 
250  and  263°  C.  The  oil  consisted  chiefly  of  a  terpene, 
with  about  7  per  cent,  of  an  alcohol,  and  an  ester  which 
was  present  in  still  smaller  quantity.  The  non-volatile 
wax,  which  had  still  a  strong  odour,  and  which  was 
coloured  green  by  chlorophyll,  represented  about  72  per 
cent,  of  the  crude  material ;  it  showed  a  granular  fracture 
like  beeswax. 

Oil  of  Heradeum  giganleum.     Schimmel's  Report,  April, 
1908,  57. 

An  oil  which  had  been  obtained  in  a  yield  of  2-94  per 
cent,  from  the  dry  seed  of  Heradeum  giganteum,  had  the 
following  constants:  sp.  gr.  at  15°  C,  0-8738  ;  od  (100mm- 
tube)  =  +  l°0',  w°°=  1-42402,  acid  value,  3-7  ;  ester  value, 
281-9;  ester  value  after  acetylation,  311-8;  soluble  in 
1-2  vols,  of  80  per  cent,  alcohol. 


Hyssop  oil.     Schimmel's  Report,  April,  1908,  57 — 61. 

Three  specimens  of  genuine  hyssop  oil  were  examined,  with 
the  following  results: — (I.).  From  dried  flowering  herb: 
sp.  gr.  0-9377  at  15°  C,  aD  (100  mm.  tube) =—22°  30',  acid 
value,  1-8  ;  ester  value,  5-8  ;  ester  value  after  acetylation 
440 ;  insoluble  in  10  vols,  of  70  per  cent,  alcohol  ; 
soluble  in  about  6  volumes  of  80  per  cent,  alcohol,  with 
separation  of  paraffin.  (II.).  From  withered  flowering 
herb  :  sp.  gr.  09322  at  15°  C,  aD  =  — 22°  23',  acid  value, 
1-3 ;  ester  value,  3-6 ;  ester  value  after  acetylation, 
37-3;  n^°^  1-48315  ;  insoluble  in  10  vols,  of  70  per 
cent,  alcohol  ;  soluble  in  8  vols,  of  80  per  cent,  alcohol, 
with  slight  turbidity  ;  soluble  in  all  proportions  in  90  per 
cent,  alcohol.  (III.).  From  highly  faded  herb  whic  had 
ceased  blossoming:  sp.  gr.  09336 at  15°C.,oD  =  — 20° 26, 
nu°°=- 1-48441,  acid  value,  1-8;  ester  value,  3-1;  soluble 
in  about  7  vols,  of  80  per  cent,  alcohol,  with  slight  turbidity. 
Further  examination  of  oil  No.  III.  showed  that  it  contained 
/3-pipene  (nopinene),  Z-pinocamphone  and  a  very  small 
quantity  of  an  alcohol,  b.  pt.  221°— 222°  C,  together 
with  compounds  of  th  •  sesquiterpene  series.  The  presence 
of  cineol,  thujone,  and  thujyl  alcohol  could  not  be  detected. 
The  chief  constituent  of  the  oil  (about  45  per  cent,)  is 
{•panocamphone,  which  on  oxidation  with    permanganate 

yields  the  hitherto  unknown  /-pinonic  acid.  in.  pt    60'fl 

70- ff>  C.—A.S. 


Niaoiili    Oil.     Schimmel's    Report,    April.     I!M)K,  72. 

An  authentic  sample  of  this  New  Caledonian  oil  (from 
Melaleuca  viridiflora  Rrongn.  et  Oris),  which  closely 
approaches  cajeput  oil,  had  a  bright  lemon- yellow  colour 
and  a  powerful  odour  of  eucalyptol  ;    it  contained  about 


40  per  cent,  of  the  latter.  The  other  properties  of  the  oil 
are:  sp.  gr.  at  15°  C,  0-9284;  od  (100  mm.  tubeH 
- 1°  10',  soluble  in  5-5  vols,  of  70  per  cent.,  and  1  vol. 
of  80  per  cent,  alcohol.  It  differs  from  the  oils  otherwise 
met  with  in  the  trade,  by  the  distinctly  higher  specific 
gravity,  which  lies  usually  between  0-906  and  0-922. 
This  difference  is  possibly  due  to  the  greatly  perfected 
method   of    distillation. 


Oil  of  Snake-root  ;    Canadian .     Schimmel's  Report, 

April,  1908,  98—99. 

The  snake-root,  known  in  the  United  States  as  Indian 
wild  ginger  (from  Asarum  canadense  L.),  has  been  distilled 
with  the  following  results  : — 

The  constants  of  the  brown  aromatic  oil  obtained  in  a 
yield  of  3  36  per  cent.,  from  the  powdered  rhizomes  with 
rootlets,  were :  sp.  gr.  at  15°C.,0-9508;  «d(100  mm.  tube;  = 
-22°0';  w2D°=  1-48537;  acid  value,  37;  ester  value,  115  9; 
ester  value  after  acetylation,  140'1  ;  soluble  in  2*7  vols,  of 
70  per  cent,  alcohol.  The  oil  obtained  from  the  rhizomes 
without  rootlets  (yield  3 '83  per  cent.)  has  a  purer  yellow 
colour,  and  possesses  the  following  constants  :  sp.  gr. 
at  15°,  0'9516;  aD=  -2°  50';  w2p°  =  L48508;  acid  value, 
3'7  ;  ester  value,  117*6  ;  ester  value  after  acetylation, 
137 "2  ;  soluble  in  2-3  vols,  of  70  per  cent,  alcohol.  The 
oil  obtained  from  the  rootlets  of  snake-root  (yield  1'20 
per  cent.)  had  these  constants:  sp.  gr.  at  15,  09659  ; 
aD  =-39°  40';  w2S°  =1-50280;  acid  value,  2  2  ;  ester 
value,  39  "2 ;  ester  value  after  acetylation,  110  "2 ; 
insoluble  in  10  vols,  of  70  per  cent,  alcohol,  soluble  in 
0'9  vol.  of  80  per  cent,  alcohol. 


Wormseed    oil ;     American .     Schimmel's    Report, 

April,  1908,  109—119.     (See  this  J.,  1907,  837). 

American  wormseed  oils  of  good  quality  are  required 
to  have  a  sp.  gr.  of  0'96 — 0'98,  and  to  form  a  clear  solution 
in  10  vols,  of  70  per  cent,  alcohol.  At  the  present  time, 
commercial  oils  having  a  sp.  gr.  0*93 — 0'95,  and  soluble 
only  in  80  per  cent,  alcohol,  are  frequently  met  with. 
It  is  found  that  this  is  due  to  slight  modifications  in 
the  method  of  distilling  the  oil.  In  order  to  obtain  the 
heavier,  more  soluble  oil,  it  is  best  to  distil  only  the 
crushed  seed  (the  stalks  and  leaves  yield  no  oil) ;  the 
cooling  should  be  slight,  so  that  the  distillate  is  collected 
whilst  still  hot,  large  receivers  should  be  used,  and  the 
distillation  should  not  be  too  rapid.  A  specimen  of 
Baltimore  wormseed  oil  examined,  had  the  following 
characters  :  sp.  gr.  0-9768  at  15°  C,  aD  (100  mm.  tube)«= 
-4°  29',  »2p  =1-47850,  acid  value,  0;  saponification 
value,  8-4;  saponification  value  after  acetylation,  2801  ; 
soluble  in  4  parts  of  70  per  cent,  alcohol.  The  oil  contained 
p-cymene  and  small  quantities  of  an  unknown  terpene 
and  possibly,  also,  of  sylvestrene  and  d-camphor.  The 
chief  constituent  is  a  substance,  ascaridol,  C10H10O._„ 
having  apparently  a  constitution  analogous  to  that 
of  cineol.       It  boils  at  83°  C.  at  4 — 5  mm.,  sp.  gr.  1-0079 


at    15°  C,  aD=  -  4°   14', 


,200 


1-47431.— A.  S. 


Aioxyl  .'   Aniline  poisoning  In/ .     F.  BlumentheJ  and 

F.  Hersohmann.     Bioohem.  /cits.,  1!M>8, 10,  240— 244. 

Kinch:  the  introduction  in  1902  of  atoxyl  (sodium  salt  of 
p-aminophenylarsinio    acid)     as    a     therapeutic    agent, 

several  cases  of  poisoning  by  this  substance  have  been 
recorded.  These  have  been  described  by  some  observers 
as  cases  of  arsenic  poisoning,  but  by  the  majority  as  cases 
of  aniline  poisoning.  According  to  the  authors  observations, 
the  symptoms  correspond  principally  with  those  caused 
by  arsenic  preparations.  After  the  injection  of  atoxyl, 
the  authors  have  found  no  traces  of  aniline  in  the  urine, 
but  have  ascertained  by  diazotisation  and  combination 
with  /3-naphthylamine  that  the  atoxyl  is  excreted  in  the 
form  of  a  product  w  liich  shows  reactions  which  are  similar 
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to  but  not  identical  with  those  of  the  original  substance. 
The  arsenic  is  excreted  still  in  combination  with  the 
amino-derivative.  and  since  the  test  for  arsenic  is  more 
delicate  than  the  diazo  reaction,  its  presence  in  the  urine 
can  be  detected  for  a  longer  period  after  administration. 

—J.  F.  B. 


Nitre-compounds  ;    Reduction  of by  Zinin's  method. 

R.  Willstatter  and  H.  Kubli.     Ber..  1908,  41,  1936— 
1940. 

By  employing  Zinin's  method  of  reducing  aromatic 
nitro-compounds  with  ammonium  sulphide,  but  working 
only  in  the  cold,  good  yields  of  the  corresponding  aryl- 
hydroxylamines  are  obtained.  For  example:  20grms. 
of  nitrobenzene  are  dissolved  in  120  c.c.  of  absolute  alcohol, 
and  the  solution  saturated  first  with  ammonia  and  then 
with  hydrogen  sulphide.  After  standing  overnight, 
200  c.c.  of  ether  are  added,  the  precipitated  polysulphide 
filtered  off.  and  the  filtrate  washed  with  water  and 
evaporated,  towards  the  end,  in  a  vacuum.  The  residue, 
after  rubbing  with  benzene  and  washing  with  light 
petroleum,  consists  of  pure  phenylhydroxylamine. 
p-Tolylhydroxylamine  and  a-naphthylhydroxylamine 
are  prepared  in  a  similar  manner.  When  the  latter  is 
oxidised  with  anhydrous  silver  oxide,  it  yields  a-nitroso- 
naplithalene. — J.  C.  C. 


Guaiacol ;     Acid   phosphoric    esters   of .     V.    Auger 

and    P.    Dupuis.     Oompt.    rend.,    1908,    146,    1151— 
1153. 

Previously  only  neutral  guaiacol  phosphate  was  known  ; 
the  authors  have  obtained  acid  phosphates  containing 
one  and  two  molecules  of  guaiacol  per  molecule  of  phos- 
phoric acid  by  the  following  methods.  On  boiling 
phosphorus  oxychloride  with  guaiacol,  a  mixture  of 
guaiaco-phosphoryl  dichloride,  diguaiaco-phosphoryl 
monochloride,  and  neutral  guaiacol  phosphate  is  obtained 
in  varying  proportions,  depending  on  the  experimental 
conditions.  The  corresponding  acids  are  obtained  on 
hydrolysing  the  chlorides.  Diguaiacol-phosphoric  acid 
is  more  conveniently  prepared  by  the  action  of  phos- 
phorus oxychloride  in  the  cold  on  a  mixture  of  guaiacol 
and  pyridine.  A  third  method  is  the  addition  of  the 
calculated  quantity  of  alcoholic  sodium  ethoxide  to  the 
neutral  guaiacol  phosphate,  whereby  a  mixture  of  the 
ester-acids  is  obtained  which  are  easily  separated  with 
the  aid  of  their  calcium  or  copper  salts.  Guaiaco-phos- 
phoryldichloride  is  a  colourless  oil,  b.p.  170 — 180°  C, 
which  yields  when  hydrolysed  with  water,  monoguaiacol- 
phosphoric  acid,  CH3O.C6H4.OPO(OH),;  this  forms  fine 
deliquescent  needles,  m.  p.  94°  O,  and  yields  neutral 
calcium  and  copper  salts  which  are  insoluble  in  water. 
Diguaiaco-phosphoryl  chloride  is  a  colourless  oil,  b.  p. 
258°  C.  at  15  mm.,  which  is  slowly  hydrolysed  by  water 
to  diguaiacol-phosphoric  acid,  (CH3O.C6H40)2  :  PO.OH. 
This  crystallises  in  colourless  orthorhombic  plates,  m.  p. 
97°  C,  and  forms  soluble  crystalline  sodium,  calcium, 
and  copper  salts. — E.  F.  A. 

Resorcinol ;     Melting    point    of .     C.    T.    Bennett. 

Pharm.  J.,  1908,  80,  758. 

Pure  resorcinol,  recrystallised  from  benzene,  melts  at 
110°  C.  The  U.S.P.  1900,  erroneously  gives  the  m.pt. 
as  119°  C.  The  Ph.G.IV.  states  that  the  m.pt.  should 
be  110  to  111°  C.  ;  commercial  samples  are  found  to  have 
this  melting  point. — J.  O.  B. 

Cholesterol  and  cholic  acid,  and  a  common  decomposition 
product  of  the  same.  H.  Schroetter,  R.  Weitzenbock, 
and  R.  Witt.     Monats.  f.  Chem.,  1908,  29,  245—254. 

Although  it  is  generally  believed  that  cholesterol  and 
cholic  acid  have  an  analogous  structure,  no  proof  of  this 
view  has  yet  been  afforded.     By  the  action  of  concentrated 


sulphuric  acid  in  presence  of  a  small  quantity  of  mercury 
on  the  two  compounds,  followed  by  treatment  of  the 
soluble  portion  of  the  reaction-products  with  strong  nitric 
acid,  the  authors  succeeded  in  obtaining  a  common 
decomposition  product.  This  was  isolated  in  the  form 
of  white  needles,  melting  at  228°— 230°  C,  of  the  com- 
position, C8H607.  Further  examination  of  the  compound 
showed  that  it  is  a  tribasic  acid,  in  all  probability  a 
hydroxycyelopentadienetricarboxylic  acid,  thus  affording 
a  further  argument  in  favour  of  the  terpenic  character 
of  cholesterol. — A.  S. 


Diamyl  ether,  and  ethers  of  higher  alcohols  ;    New  method 

for   the   preparation   of .     G.    Schroeter   and   W. 

Sondag.     Ber.,   1908,  41,   1921—1925. 

The  authors  describe  a  method  for  the  production  of 
ethers  by  means  of  methionic  acid.  This  substance 
is  gently  heated  with  amyl  alcohol  for  several  hours, 
and  then  the  diamyl  ether  is  distilled  off.  As  the  methionic 
acid  can  be  used  again,  a  very  satisfactory  yield  of  the 
ether  is  obtained. '  A  good  yield  of  diamyl  ether  can  be 
obtained  by  heating  amyl  alcohol  and  concentrated 
sulphuric  acid  to  about  140°  C,  for  several  hours,  and 
distilling  with  steam. — F.  Shdn. 

Fatty  acids  ;   Hydrates  of determined  by  the  viscosity 

of  their  solutions.     D.   E.   Tsakalotos.     Compt.   rend., 
1908,  146,  1146—1149. 

The  viscosities  of  formic,  acetic,  propionic,  and  w-butyric 
acids  have  been  measured  in  aqueous  solutions  of  varying 
strengths.  Whereas  in  the  free  state,  formic  acid  has  a 
higher  viscosity  than  its  homologues,  in  aqueous  solutions 
containing  1  mol.  of  acid  to  1  mol.  of  water,  formic  acid 
has  a  viscosity  considerably  below  that  of  the  other  acids. 
The  viscosity  coefficients  of  the  system,  formic  acid  and 
water,  are  a  little  below  those  calculated  by  the  law 
of  mixtures  ;  the  coefficients  of  the  systems  of  the  other 
acids  are  considerably  above  the  calculated,  and  their 
viscosity  curves  show  maxima  corresponding  in  each 
case  to  the  concentration  of  1  mol.  of  acid  to  1  mol.  of 
water.  These  results  indicate  that  whereas  acetic, 
propionic,  and  n-butyric  acids  form  molecular  compounds 
with  a  molecule  of  water,  no  such  compound  exists  in  the 
case  of  formic  acid. — E.  F.  A. 


Chloral  and  its  hydrates.     C.    van    Rossem.     Z.    physik. 
Chem.,  1908,  62,  681—712. 

Pure  chloral  melts  at  -57°'5  C,  and  boils  at  97°  C.  under 
a  pressure  of  740  mm.  Three  hydrates  of  chloral  exist  : — 
1.  A  semihydrate,  2C2HC130,H20,  very  slowly  forming 
from  its  components,  very  gradually  dissociating  when 
melted.  Its  true  m.p.  is  about  49°  C,  the  highest  observed 
m.  p.  80°  C.  2.  The  ordinary  monohydrate,  existing 
in  two  pseudo-symmetrical  modifications,  slowly  dis- 
sociating when  melted.  True  m.  p.  47° '4  C,  highest 
observed  m.  p.  54°  C.  3.  A  heptahydrate,  or  compound  of 
the  monohydrate  with  6  molecules  of  water,  forming  very 
rapidly  and  melting  at  the  constant  temperature  of 
— 10,4  C.  The  boiling-point  curve  (at  740  mm.)  of  mixtures 
of  chloral  and  water  shows  a  minimum  at  about  75 
molecules  per  cent,  of  chloral,  but  no  indication  of  chloral 
hydrate.  Throughout,  the  composition  of  the  vapour 
differs  only  slightly  from  that  of  the  mixture  distilled. 
When  mixtures  of  chloral  hydrate  and  water  are  heated 
in  sealed  tubes,  separation  takes  place  ;  the  minimum 
temperature  of  this  is  172°-5  C.  for  60  mol.  per  cent,  of 
chloral,  but  this  curve  also  shows  no  indication  of  the 
existence  of  chloral  hydrate, — J.  T.  D. 

Light ;    Chemical  action  of .     XIII.     G.  Ciamician 

and    P.    Silber.     Ber.,    1908,    41,    1928—1935. 

The  authors  have  continued  their  work  on  the  action 
of   light   on   certain  saturated,   cyclic   ketones  (this  J., 
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1908,  469).  Dihydrocarvone  after  several  months' 
exposure  yields  an  acid,  C10H,8O2,  which  is  readily 
converted  into  a  lactone.  An  aldehyde  was  also  formed. 
Carvone  when  exposed  to  light,  yielded  an  isomeride, 
C10H14O,  which  melts  at  100°  C,  and  boils  at  206-5°  C. 
This  substance  forms  an  oxime  melting  at  126° — 128°  C, 
and  a  semicarbazone  melting  at  239°  C,  and  is  soluble 
in  all  ordinary  solvents  with  the  exception  of  water. 
Unlike  carvone  and  dihydrocarvone,  it  is  stable  towards 
permanganate. — F.  Shdn. 

Mercuric  cyanide  ;  Preparation  of .     E.   Hupp  and 

S.  Goy.     Apoth-Zeit.,   1908,   23,   374. 

Thirty-one  grms.  of  sodium  cyanide,  in  fine  powder, 
are  mixed  with  50  c.c.  of  water  and  added  gradually,  with 
constant  stirring,  to  90  grms.  of  mercuric  sulphate.  The 
mixture  suddenly  evolves  considerable  heat.  Should  the 
sandy  precipitate  of  mercuric  cyanide  not  be  free,  after  a 
short  time,  from  yellow  basic  mercuric  sulphate,  a  little 
more  sodium  cyanide  must  be  added,  and  the  mixture 
boiled,  until  the  yellow  colour  disappears.  The  solid 
mass  which  forms  when  the  mixture  cools,  is  rubbed  down, 
and  treated  in  an  extraction  apparatus  with  about  200  c.c. 
of  hot  95  per  cent,  alcohol.  After  distilling  off  the  solvent, 
the  residue  is  crystallised  out  from  boiling  water.  The 
salt  thus  prepared  is  pure,  and  forms  long  white  needles, 
which  afford  clear  solutions. — J.  O.  B. 

Mercuric  salts  in  aqueous  solution  ;  Rapid  method  for  the 

determination    of .     S.    G.    Liversedge.     Analyst, 

1908,  33,  217—218. 

The  method  suggested  depends  on  the  solubility  of 
mercuric  iodide  in  ether,  and  is  particularly  useful  for  the 
determination  of  small  quantities  of  mercury.  In  the 
case  of  liquor  hydrargyri  perchloridi  B.  P.,  25  c.c.  of  the 
solution  are  placed  in  a  separating  funnel,  and  a  5  per  cent, 
solution  of  potassium  iodide  is  added,  drop  by  drop,  until 
no  further  precipitate  is  produced,  an  excess  being  avoided. 
A  few  drops  of  phosphoric  acid  are  added  to  reduce  the 
solvent  action  of  the  potassium  iodide,  and  the  mercuric 
iodide  is  then  extracted  by  shaking  out  the  mixture 
several  times  with  ether.  The  ethereal  extracts  are 
washed  three  times  with  a  little  water,  transferred  to  a 
weighed  flask,  the*ether  distilled  off,  and  the  residue  of 
mercuric  iodide,  a'fter  being  dried  for  one  hour  in  the 
water-oven,  is  weighed.  The  weight  of  mercuric  iodide 
found  multiplied  by  0-597  gives  the  amount  of  mercuric 
chloride  in  the  quantity  of  solution  taken.— W.  P.  S. 

Patents. 

Bromo-valeric  acid  menthol  ester.  E.  Sprongerts,  Assignor 
to  Ver.  Chininfabr.  Zimmer  und  Co..  Frankfort  on 
Maine,  Germany.     U.S.  Pat.  888,857,  May  26,  1908. 

a-BBOMOVALERic  acid  menthol  ester  is  prepared  by 
causing  the  acid  to  act  upon  menthol  under  the  influence 
of  heat,  the  product  of  the  reaction  being  treated  with 
alkali,  and  distilled  with  superheated  steam.  The  ester 
is  a  colourless  oil  which  boils  with  slight  decomposition 
at  162°— 167°  C.  under  a  pressure  of  20  mm.— J.  F.  B. 

Carbon    chlorides ;    Process    for    making .        H.    S. 

Blackmore,  Mount  Vernon,  N.Y.     U.S.   Pat.  889,573, 
June  2,  1908. 

C Ait bon  halidcs  are  made  by  exposing  a  carbide  of  a  metal 
or  of  hydrogen,  e.g.  acetylene,  to  the  action  of  a  halogen- 
generating  composition  under  conditions  suitable  for  the 
reaction,  and  maintaining  the  temperature  below  the 
dissociating  point  of  the  carbon  halrae  desired.     .).  F.  B. 

Camphene  ;  Process  of  making .     A.  Steiner,  Assignor 

to  Chemical  Works  formerly  Sandoz.  Basle,  Switzerland. 
I'.S.  Pat.  890,465,  June  9,  1808. 

See  Eng.  Pat,  10,783  of  1907  ;  this  J.,  1908,  643.— T.  F.  B. 


Tartaric  material  ;  Process  for  treating  crude in  order 

to  render  the  colouring  matter  insoluble.  V.  Garin  and 
F.  David.  First  Addition,  dated  March  30,  1907,  to 
Fr.  Pat.  374,276,  Apr.  12,  1906  (this  J.,  1907,  778). 

When  the  proportion  of  albuminous  matters  in  the 
crude  tartar  is  too  low  in  comparison  with  that  of  the 
colouring  matters,  substances  such  as  blood,  white  of  egg, 
gelatin,  glue,  casein,  beer  yeast,  etc.,  may  be  mixed  with 
the  tartar  before  the  addition  of  the  formaldehyde,  and 
the  mixture  then  thoroughly  dried  at  a  temperature  not 
exceeding  140c  C— J.  F.  B. 

Borneol  ;  Preparation  of  acetates  of .     P.  J.  Leemans. 

Fr.  Pat.  386,347,  Jan.   18,  1908. 

Bornyl  and  isobornyl  acetates  are  prepared  by  the 
action  of  an  acetate  on  pinene  hydrochloride  in  presence 
of  a  large  excess  of  glacial  acetic  acid  and  of  fused  calcium 
chloride  or  a  bisulphate  of  an  alkali  metal.  The  reaction 
takes  place  at  the  boiling  temperature.  Anhydrous 
acetates  of  lead,  magnesium,  mercury,  etc.,  may  be  used, 
but  in  the  case  of  acetates  of  metals  which  yield  insoluble 
chlorides,  the  latter  should  be  removed,  and  the  reaction 
completed  in  presence  of  anhydrous  potassium  or  sodium 
bisulphate. — J.  F.  B. 

iso-Bornyl  esters  ;  Manufacture  of .    Clayton  Aniline 

Co.  Fr.  Pat.  386,552,  Jan.  25,  1908.  Under  Int 
Conv.,  July  19,  1907. 

Pinene  hydrochloride  is  heated  with  a  fatty  acid  in 
presence  of  metallic  zinc,  preferably  in  the  form  of  a 
powder.  Example  :  100  parts  of  pinene  hydrochloride, 
300  parts  of  glacial  acetic  acid,  and  30  parts  of  zinc  dust 
are  gently  boiled  under  a  reflux  condenser  or  heated  in  a 
water-bath  until  a  sample,  when  made  alkaline  with 
sodium  hydroxide,  yields  an  oil  which  is  free  from  chlorine. 
The  operation  is  generally  complete  after  about  20  hours  ; 
the  excess  of  acetic  acid  isthen  removed,  and  the  isobornyl 
acetate  is  separated  and  distilled  under  reduced  pressure. 
It  is  claimed  that  by  this  process  the  production  of  resinous 
matters  is  practically  avoided. — J.  F.  B. 


Iron   arsenate  ;   Process   for   the   manufacture   of   soluble 

preparations  containing  colloidal .     Kalle  und  Co. 

Ger.  Pat.  185,197,  June  17,  1902. 

An  aqueous  ammoniacal  solution  of  iron  arsenate  is 
treated  with  an  aqueous  solution  of  the  alkali  or  ammonium 
salts  of  protalbinic  or  lysalbinic  acids  (Ger.  Pats.  129,031 
and  132,322),  or  with  a  solution  of  alkali  salts  of  albumoses 
(Ger.  Pat.  133,587),  the  precipitate  produced  is  filtered 
off,  and  the  filtrate  is  evaporated  to  dryness  in  vacuo. 
The  product  does  not  evolve  ammonia  on  treatment  witli 
sodium  carbonate. — A.  S. 


Iron    preparation   easily   soluble   in   water   and   alcohol ; 

Process  for  obtaining  an .     E.  Laves.     Ger.   l'ats. 

194,940  and  195,120,  July  5,  1906. 

(1).  Neutral  salts  of  pyrophosphoric  acid  are  added  to 
iron  albuminate  in  a  dry  or  moist  condition.  From  the 
product,  neutral  stable  solutions  of  iron  albuminate  can 
be  prepared.  (2).  Iron  albuminate,  in  a  dry  or  moist 
condition,  is  mixed  with  neutral  salts  of  glycerophosphorie 
acid  or  pyrophosphoiic  acid,  in  addition  to  the  ferric 
saccliarate  (or  mixture  of  ferric  hydroxide  and  sugar) 
mentioned  in  Ger.   Pat.    173.013  (sec' this  J.,    19117.  33). 

—A.  8. 

Diihioglycollic  acid  ;  Process  for  t!n:  preparation  of . 

Kalie  und  Co.      Ger.  Pat.  104,089,  July  I,  1905 

SALTS  Of  ohloracetio  acid  are  treated  with  sodium  di- 
sulphide  in  presence  of  water,  the  temperature  being  kept 
sufficiently  low  to  prevent   any  considerable  separation 

of  sulphur.      A.  S. 
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Nitrosobenzene  and  other  nitroav  MHHjWimJl  ,'  Electrolytic 

preparation     of .       O.   Dieffenbach.       Ger.    Pat. 

192,519.  Nov.  5,  1906. 

Nitrocompounds,  especially  nitrobenzene,  can  be 
reduced  to  nitroso-compounds  electrolytically,  without  a 
diaphragm,  if  the  electrolyte  be  kept  neutral.  The 
reduction  can  also  be  performed  with  a  diaphragm, 
provided  the  current  be  passed  alternately  in  opposite 
directions,  the  electrolyte  in  each  compartment  being 
kept  neutral.  Phenylhydroxylamine  is  first  formed  at 
the  cathode,  and  as  soon  as  the  current  is  reversed,  it  is 
oxidised  to  nitrosobenzene. — T.  F.  B. 


Amylamine  ;  Process  for  the  preparation  of .     Chem. 

Wcrke  vorm.  Dr.  H.  Bvk.  Ger.  Pat.  193,166,  April  11, 
1906. 

Good  yields  of  amylamine  are  obtained  by  distilling 
leucine  (n-aminoisobutylacetic  acid)  or  isoleucine  (/3./3- 
methylethyl-a-aminopropionic  acid)  in  vacuo. — A.  S. 

Diacylalc  ;   Process   for   the    preparation   of from 

glycerol  and  the  higher  monobasic  fatty  acids.  F.  Ulzer, 
J.  Batik  and  R.  Sommer.  Ger.  Pat.  189,839,  July  17, 
1906. 

Fatty  acids  containing  from  16  to  22  atoms  of  carbon, 
or  mixtures  of  these  acids,  are  heated  in  vacuo  with  excess 
of  glycerol,  at  the  boiling  point  of  the  latter.  It  is  stated 
that  only  small  quantities  of  monoacylates  are  formed 
in  the  process. — A.  S. 


Phosphoric  acid  esters  ;  Process  for  the  preparation  of 

from  phosphorus  pentoxide  and  diglycerides  of  fatty  acids 
or  of  their  bromine  or  iodine  derivatives.  F.  Ulzer  and 
J.  Batik.     Ger.  Pat,  193,189,  July  17,  1906. 

To  a  mixture  of  2  mol.  proportions  of  the  diglyceride  and 
1  mol.  proportion  of  phosphorus  pentoxide,  1  mol.  pro- 
portion of  water  is  added  gradually,  with  agitation  and 
cooling,  and  the  reaction  is  completed,  if  necessary,  by 
heating  for  a  short  time  on  the  water-bath.  The  reaction 
proceeds  smoothly  according  to  an  equation  of  the  type  : 

2C3H5(OH)(C02C17H36)2  +  P205  +  H20  = 
2C3H5(C02C17H35)2O.PO(OH)2. 

—A.  S. 

Santalol  ester  of  camphoric  acid  ;  Process  for  the  prepara- 
tion of  the  neutral .     J.  D.  Riedel  A.-G.    Ger.  Pat. 

193,960,  Sept.  9,  1906. 

A  neutral  alkyl  ester  of  camphoric  acid  is  heated  with 
santalol.  The  product  exhibits  both  the  bactericidal 
action  of  camphoric  acid  and  the  therapeutic  properties 
of  santalol. — A.  S. 


Carbonic  esters  of  protocatechuic  aldehyde  ;  Preparation 
of  cyclic  — .  H.  Pauly.  Ger.  Pat.  193,543,  Sept.  13, 
1906.  Addition  to  Ger.  Pat.  190,788,  May  8,  1906. 
(See  this  J.,  1908,  471). 

Dichloropiperonal  is  converted  into  the  cyclic  carbonic 
ester  of  protocatechuic  aldehyde  by  treatment  with  con- 
centrated sulphuric  acid. — T.  F.  B. 

Halogen-alkyl  esters  of  carboxylic  acids ;    Process  for  the 

preparation  of .     E.   Merck.      Ger.   Pat.    192,035, 

Sept.  16,  1906. 

Halogen-alkyl  esters  of  carboxylic  acids  of  the  general 
formula,  X.(CH2)x.O.CO.R(X  =  halogen,  R  =  a  hydro- 
carbon residue  substituted  or  not)  are  prepared  by  heating 
together  at  temperatures  above  100°  C,  and  with  exclusion 


of  water,  salts  of  the  carboxylic  acids  and  excess  of  a 
dihalogenido  of  the  type,  X.(CH2).r-X.  Bromo-y-propyl 
benzoate,  bromo-£-amyl  bonzoate,  bromo-t-amyl  p-nitro- 
benzoate,  bromo-t-amyl  salicylate,  and  bromo-t-amyl 
anisate  have  been  prepared  by  tnis  method. — A.  S. 


Ac //[benzoic  acids  from  phthalic  anhydride,  hydrocarbons, 

and   aluminium    chloride ;.     Preparation    of .     G. 

Heller.     Ger.  Pat.  193,961,  Sept.  19,  1906. 

Acylbenzoic  acids  (e.g.,  a-naphthoylbenzoic  acid  or 
anthracylbenzoic  acid)  can  be  prepared  by  the  action  of 
phthalic  anhydride  and  aluminium  chloride  on  a  multi- 
nuclear  hydrocarbon  in  presence  of  a  hydrocarbon  which 
reacts  easily  under  such  conditions  (e.g.,  benzene).     The 

Erocess  cannot  be  carried  out  directly,  as  in  the  case  of 
enzoylbenzoic  acid. — T.  F.  B. 


Diamine-  and  alkylated  diaminobenzoylalkamincs  ;    Pre' 

paration  of .     A.    Einhorn.      Ger.    Pat.    194,365, 

Sept.  30,  1906. 

m-p-DiAMiNO-  and  alkylated  diaminobenzoic  acid  alka- 
mine  esters  are  obtained  :  ( 1 ),  by  treating  the  aminobenzoic 
acids  with  alkamines  ;  (2),  by  reduction  of  the  corres- 
ponding dinitro-  or  nitro-amino-compounds ;  (3),  by 
heating  the  a'minobenzoic  acid  halogen-alkyl  esters  with 
amines  ;  (4),  by  heating  the  diaminobenzoic  esters  with 
alkamines.  The  products  possess  powerful  local  anaes- 
thetic properties. — T.  F.  B. 

Gallic  acid  and  ferments  ;    Preparation  of  compounds  of 
.     E.  Worner.   Ger.  Pat.  198,305,  Sept.  30,  1906. 

Compounds  of  gallic  acid  and  ferments  are  precipitated 
by  acidifying  a  solution  of  a  ferment  to  which  animal  galls 
have  been  added.  The  compounds  possess  fermentative 
power.— T.  F.  B. 

Cantharinic  acid  derivative  containing  iodine  and  mercury  3 

Process  for  the  preparation  of  a .     A.  Klein.    Ger 

Pat.  193,219,  Nov.  15,  1906. 

Neutralised  cantharinic  acid,  or  tincture  of  cantharides, 
is  heated  with  a  large  excess  of  mercuric  chloride  and 
powdered  iodine,  and  the  excess  of  free  iodine  removed 
from  the  product. — A.  S. 

Mono-  and  dicMorohydrin  from  glycerin  and  hydrochloric 

acid  •     Preparation    of .     C.    F.    Bohringer    und 

Sonne.   Ger.  Pats.  197,308,  Nov.  20,  1906,  and  197,309. 
Dec.  15,  1906. 

Increased  yields  of  mono-  and  dichlorhydrins  can  be 
obtained  from  glycerin  and  hydrochloric  acid  gas  at  a  low 
temperature,  or  hydrochloric  acid  solution  at  higher 
temperatures,  by  the  addition  of  a  small  quantity  of  an 
organic  acid,  e.g.,  acetic  acid. — T.  F.  B. 


Anthranil  j    Preparation  of .     Kalle  und  Co 

Pat.  194,364,  Nov.  28,  1906. 


Ger. 


The  di-mercury  derivative  of  o-nitrotoluene  (see  Fr.  Pat. 
370,522  ;  this  J.,  1907,  276)  is  converted  into  anthranil 
by  treating  with  concentrated  hydrochloric  acid  and  sub- 
sequently  decomposing  the  product  with  water. — T.  F.  B. 

o-Silrosobenzyl  alco/tol  and  anthranil  ;  Preparation  of . 

Kalle  und  Co.     Ger.  Pat.  194,811,  Dec.  11,  1906. 

The  volatile  portion  of  the  product  of  reaction  of  alkalis 
on  o-nitrotoluene  in  presence  of  steam,  is  isolated,  and  the 
dried  distillate  is  treated  with  a  metallic  salt  {e.g.,  raercurio 
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chloride)  to  precipitate  the  o-niteosobenzyl  alcohol,  whilst 
from  the  filtrate,  anthranil  is  obtained  by  heating  with 
concentrated  hydrochloric  acid. — T.  F.  B. 


Or  Ketone   ethers ';     Preparation    0} .      E.    Hess.     Ger. 

Pat.   197,804,  Dec.   1,  1906. 

Claisen's  process  of  preparing  o-ketone  ethers,  RR'C(OR")2, 
cannot  be  used  technically  owing  to  the  difficulty  in 
obtaining  the  formiminoethers.  In  the  present  process, 
other  iminoethers  are  used,  e.g.,  acetonitrile  and  benzyl 
cyanide.  The  nitrile ,  is  mixed  with  an  equimolecular 
amount  of  absolute  alcohol,  and  the  calculated  quantity 
of  dry  hydrochloric  acid  is  passed  in.  After  standing  for 
24  hours,  the  hydrochloride  of  the  iminoester  iisfrdried 
over  sulphuric  acid  and  caustic  potash,  and  treated^with 
the  ketone  and  alcohol.  After  8  days,  the  solution  is 
diluted  with  ether,  the  ammonium  chloride  removed, 
and  the  solution  poured  into  acidified,  ice-cold  water. 
The  ether  is  finally  distilled  and  dried  over  calcium 
chloride.— T.  F.  B. 


Choline  ;  Process  for  the  preparation  of from  lecithin. 

J.  D.  Riedel  A.-G.     Ger.  Pat.  193,449,  Dec  22,  1906. 

Lecithin  is  warmed  with  sulphuric  acid. — A.  S. 


Dialkylaminodimethylcthylcarbinol    halogen    alkylates   and 

their  benzoyl  derivatives  ;    Preparation  of .     J.  D. 

Riedel,  A.-G.     Ger.  Pat.  195,813,  Feb.  16,  1907. 

Alkyl  halides  are  allowed  to  act  on  dialkylaniinodimethyl- 
ethylcarbinol  or  its  benzoyl  derivative.  The  products  are 
stated  to  be  of  therapeutic  value,  and  to  be  less  poisonous 
than  the  analogous  derivatives  of  choline. — T.  F.  B. 


XXL— PHOTOGRAPHIC     MATERIALS     AND 
PROCESSES. 

Patent. 

Colour     photography ;      Process     for     obtaining,    without 

ruling,  a  polychrome  screen  for .     Soc.  Anon,  des 

Plaques  et  Papiers  Photographiques  A.  Lumiere  et  ses 
fils.     Fr.  Pat,  386,147,  Jan.  11,  1908. 

Two-thirds  of  the  surface  of  a  sheet  of  glass,  coated  with 
gelatin,  is  covered  with  a, fatty  ink,  which  acts  as  a  tem- 
porary reserve,  in  lines,  bands,  circles,  etc.  ;  the  screen 
is  now  bathed  in  a  solution  of  dyestuff  (e.g.,  violet)  and 
coated  with  a  varnish,  the  solvent  of  which  docs  not  dis- 
solve the  ink,  and  the  resin  being  insoluble  in  at  least  one 
solvent    of  the   ink.      The  :  riven    is    warmed    gently,   and 

treated  with  Buoh  a  solvent  of  the  ink,  tbu  leaving  one- 
third  of  the  surface  coated  with  varnish.  One-half  of  the 
whole  surface  is  now  coated  with  the  ink,  the  screen  is 

dyed  green,  for  example,  varnished,  and  treated  with  the 
ink  solvent.  One-third  of  the  surface  now  remains  colour- 
less ;    this  is  now  dyed  red,  and  thi'  varnish  removed  from 

the  other  portion  of  the  screen.  After  ooating  with  col- 
lodion, etc.,  the  screen  is  ready  to  receive  a  sensitive 
emulsion.-    T.  I<\  15. 


XXIL-  EXPLOSIVES,  MATCHES,  &c. 


Explotici  ; ;   Law  for  tram  )">i>ih<>n  of  m  tin   United 

States,     [T.R.] 

The  following  is  the  text  of  a  J  *  1 1 1      to  promote  the  bale 
transportation   in   interstate  commerce  ot  explosives   and 


other  dangerous  articles,"  which  has  been  signed  by  the 
President : — 

"Be  it  enacted,  &e.,  that  it  shall  be  unlawful  to  transport 
carry  or  convey  any  dynamite,  gunpowder  or  other 
explosive  between  a  place  in  any  foreign  country  and  a 
place  within  the  United  States,  or  a  place  in  any  State. 
Territory  or  district  of  the  United  States,  and  a  place,  in 
any  other  State,  Territory  or  district  thereof,  on  any  vessel 
or  vehicle  of  any  description  operated  by  a  common  carrier, 
which  vessel  or  vehicle  is  carrying  passengers  for  hire  ; 
provided,  that  it  shall  be  lawful  to  transport  on  any  such 
vessel  or  vehicle  small  arms  ammunition  in  any  quantity, 
and  such  fuses,  torpedoes,  rockets  or  other  signal  devices  as 
may  be  essential  to  promote  safety  in  operation,  and 
properly  packed  and  marked  samples  of  explosives  for 
laboratory  examination,  not  exceeding  a  net  weight  of  one- 
half-pound  each,  and  not  exceeding  twenty  samples  at  one 
time  in  a  single  vessel  or  vehicle  ;  but  such  samples  shall 
not  be  carried  in  that  part  of  a  vessel  or  vehicle  which  is 
intended  for  the  transportation  of  passengers  for  hire  ; 
and,  provided  further,  that  nothing  in  this  section  shall  be 
construed  to  prevent  the  transportation  of  military  or 
naval  forces  with  their  accompanying  munitions  of  war  on 
passenger  equipment  vessels  or  vehicles. 

"  Sec.  2.  That  within  ninety  days  from  the  passage  of 
this  Act  the  Interstate  Commerce  Commission  shall  formu- 
late regulations  for  ths  safe  transportation  of  explosives, 
and  said  regulations  shall  be  binding  upon  all  common 
carriers  engaged  in  interstate  commerce  which  transport 
explosives  by  land,  and  violations  of  them  shall  be  subject 
to  the  penalties  hereinafter  provided.  The  Interstate 
Commerce  Commission,  on  its  own  motion  or  upon  applica- 
tion made  by  any  interested  party,  may  make  changes  or 
modifications  of  the  regulations  for  the  safe  transportation 
of  explosives,  made  desirable  by  new  information  or 
altered  conditions,  and  such  changed  regulations  shall 
have  all  the  force  of  the  original  regulations.  The  regula- 
tions for  the  safe  transportation  of  explosives  referred  to 
in  this  section  shall  be  in  accord  with  the  best  known 
practicable  means  for  securing  safety  in  transit,  covering 
the  packing,  marking,  loading,  handling  while  in  transit 
and  the  precautions  necessary  to  determine  whether  the 
material  when  offered  is  in  proper  condition  to  transport. 
The  regulations  for  the  safe  transportation  of  explosives 
shall  take  effect  three  months  after  their  formulation  and 
publication  by  the  Interstate  Commerce  Commission,  and 
shall  be  in  effect  until  reversed,  set  aside  or  modified. 

"  Sec.  3..  That  it  shall  be  unlawful  to  transport,  carry 
or  convey  liquid  nitroglycerine,  fulminate  in  bulk  in  dry 
condition,  or  other  like  explosive  between  a  place  in  a 
foreign  country  and  a  place  within  the  United  States  or  a 
place  in  one  State,  Territory  or  district  of  the  United  States 
and  a  place  in  any  other  State,  Territory  or  district  thereof, 
on  any  vessel  or  vehicle  of  any  description  operated  by  a 
common  carrier  in  the  transportation  of  passengers  or 
articles  of  commerce  by  land  or  water. 

"  See.    1.    Every  package  containing  explosives  or  oilier 

dangerous  articles  when  presented  to  a  common  carrier 

for  shipment  shall  have  plainly  marked  on  the  outside 
thereof  the  contents  thereof,  and  it  shall  he  unlaw  till  fi pl- 
ans person  to  deliver,  for  interstate  or  foreign  transports 
t  ion,  to  any  common  carrier  engaged  in  interstate  or  foreign 
Commerce  by  land  or  water,  or  to  cause  to  he  delivered  or 
to  carry  any  explosive  or  other  dangerous  article,  under 
any  false  or  deceptive  marking,  descript  ion.  invo'ee, 
shipping  order  or  other  declaration,  or  without  informing 
the  agent   of  such  carrier  of  the  true  character  thereof,  at 

or  before  1 1 10  time  such  delivery  <>r  carriage  is  made. 

"  Sec.  •">.  That  every  person  who  knowingly  violates. 
or  causes  to  he  violated,  any  of  the  foregoing  provisions 
of  this  act  shall  he  deemed  guilty  of  a  misdemeanor,  and 
upon  convict  ion  thereof  shall  he  punished  lor  each  offenci 
by  a.  line  not  exceeding  (wo  thousand  dollars  or  by 
imprisonment  not  exceeding  eighteen  months,  or  by  both 
1 111  h  fine  and  impi  eminent .  in  I  In   disi  retion  ol  I  he  court. 

"Sec.  (i.  That   this  ail   shall  take  effect    immediately, 

and  all  ads  or  parts  of  acts  in  conflict   t  llercvN  it  1 1  , 1 1  e  herein 

repealed    except  Section   1422  ol  the  Revised  StHtutt 
the  Initcd  States,  which  shall  remain  in  lull  force  and 
effect." 
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Nitrogen  in  cellulose  nitrates  :  Method  for  the  determination 

of .     M.  Buseh  and  S.  Schneider.     Z.  ges.  Sehiess- 

und  Sprengstoffwesen.  1.  232. 

l>UMlKNVLKMiAMt.onillVI)ROTRIAZOLK    Of  "  llitlOIl  "    (this 

J.,  1905,  289,  291)  is  used  to  precipitate  the  nitric  acid 
radical  in  cellulose  nitrates  as  nitron  nitrate.  The  method, 
which  is  applicable  also  to  the  analysis  of  nitrating  acid 
mixtures  and  waste  acids,  is  as  follows  :  To  0-29  grm.  of 
cellulose  nitrate  are  added  5  c.c.  of  30  per  cent,  sodium 
hydroxide  solution  and  10  C.C.  of  3  per  cent,  hydrogen 
peroxide.  The  mixture  is  heated  for  some  minutes  on 
the  water  hath  until  solution  is  complete.  40  c.c.  of 
water  and  10  c.c.  of  hydrogen  ]>eroxide  are  then  added, 
and  the  liquid  is  heated  to  50°  C.  After  adding  40  c.c. 
of  5  per  cent,  sulphuric  acid  and  heating  to  80°  C,  12  c.c. 
of  a  10  per  cent,  solution  of  "  nitron  "  in  5  per  cent, 
acetic  acid  are  added.  The  mixture  is  cooled  for  1  to 
2  hours  in  ice-water,  and  the  precipitate  filtered  off  into 
a  Neubauer  crucible.  The  precipitate  is  sucked  dry, 
washed  4  times  with  10  c.c.  of  ice-water,  and  dried  for 
45  minutes  at  110°  C.  It  is  weighed  as  the  nitrate, 
C2oH16X4.HX03,  and  the  percentage  of  nitrogen  cal- 
culated, using  00373  as  factor.  The  results  by  this 
method  agree  closely  with  those  obtained  with  the  nitro- 
meter.—W.  S. 

Patent. 

Explosives  ;    Treatment  and  preservation  of .     F.  M. 

Hale.     Fr.  Pat.  386,423,  Jan.  21,  1908. 

With  the  object  of  preventing  deterioration  or  premature 
decomposition  of  smokeless  powders  and  high  explosives- 
containing  nitroglycerin,  nitrocellulose  or  allied  sub- 
stances—especially after  storing  in  warm  or  damp  places, 
it  is  proposed  to  keep  such  explosives  for  a  time  in  a  partial 
or  complete  vacuum  at  a  certain  temperature,  the  time, 
temperature  and  degree  of  vacuum  depending  on 
circumstances.  Acid  fumes  yielded  by  the  explosive 
may  be  absorbed  by  alkaline  substances  placed  in  the 
vacuum  chamber. — J.  W.  G. 


XXIII. -ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Iridium  crucibles  ;    Use  of in  chemical  operations. 

\V.  Crookes.     Royal  Soc.  Proc,  1908,  A,  80,  535—530. 

The  author  shows  that  crucibles  of  pure  iridium  possess 
properties  which  make  them  of  great  advantage  in 
laboratory  work  instead  of  platinum.  Crucibles  of 
wrought  iridium  are  as  hard  as  steel  and  remain  almost 
unaffected  by  any  reasonable  mechanical  treatment. 
Brightly-polished  iridium  oxidises  superficially  with  a 
bluish  colour  when  heated  to  redness,  but  is  reduced  again 
on  raising  the  heat.  When  heated  for  some  time  over  a 
Bunsen  burner  insufficiently  supplied  with  air,  the  iridium 
crucible  is  unaffected,  and  the  carben  deposit  may  be  easily 
burnt  away,  leaving  the  metal  uninjured.  The  crucible 
does  not  blister  and  is  unaffected  by  sulphur  in  the  gas. 
When  boiled  in  aqua  regia  for  several  hours  there  is  no 
appreciable  loss  in  weight.  Microeosmie  salt  was  fused 
in  the  crucible  for  four  hours  with  additions  of  carbon  ; 
a  mixture  of  magnesium  pyrophosphate  and  carbon  was 
ignited  in  it  ;  and  phosphoric  acid  and  carbon  were  heated 
together  in  it  for  some  hours,  in  all  cases  without  apparent 
action  on  the  metal.  Silica  and  silicates,  with  a  reducing 
agent,  can  be  strongly  heated  without  affecting  the 
crucible.  Caustic  potash  fused  at  a  red  heat  does  not 
attack  the  metal  so  strongly  as  it  would  platinum.  Lead 
may  be  boiled  away  at  a  white  heat  in  the  crucible  without 
affecting  it.  Zinc  and  acid  zinc  chloride  (soldering  liquid  ) 
were  heated  in  the  crucible  so  that  the  zinc  could  "  wet  " 
it.  The  zinc  was  then  volatilised.  It  was  found  that  the 
metal  was  superficially  attacked.  Copper  heated  for  some 
time  in  the  crucible  makes  the  metal  brittle,  but  when 
burnt  off  at  a  high  heat,  the  iridium  changes  to  its  origins  I 
condition.  Nickel,  gold,  and  iron  can  be  kept  liquid  in  the 
crucible   for   some    time    without    injury    to   the    vessel. 


Rhodium  is  proved  to  be  practically  as  resistant  in  all 
cases  as  iridium  and  its  cost  would  bo  less  on  account 
of  its  lower  density. — W.  S. 

Patents. 

Calorific  value  of  gases  ;   Apparatus  for  the  determination 

0f  the .     F.    R.   Schonberger.     Fr.    Pat.    380,294, 

Jan.  16,  1908. 

The  method  is  based  on  the  fact  that  the  speed  of  con- 
flagration of  a  gas  is  in  a  determinate  proportion  to  its 
calorific  value  and  also  depends  on  its  pressure. 

The  apparatus  consists  of  a  burner  and  a  regulating 
valve,  which  controls  the  inflow  of  gas  from  the  source  of 
supply  into  a  receiver.  To  the  receiver  is  attached  a 
manometer  tube.  The  height  of  the  flame  and  the  gas 
pressure  are  read  off  on  graduated  scales  attached  to  the 
burner  and  the  manometer  tube,  the  pressure  being 
regulated  by  the  aforesaid  valve  until  the  flame  is  on  the 
point  of  extinction. — J.  W.  G. 

Moisture  content  of  grain  and  other  substances  ;  Apparatus 

for  the  rapid  determination  of  the -.     E.  Brown  and 

J.  W.  T.  Duvel,  Washington,  U.S.A.     Eng.  Pat.  1636, 
Jan.  23,  1908.     Under  Int.  Conv.,  March  2,  1907. 

See  U.S.  Pat.  848,616  of  1907  ;  this  J.,  1907,  554.— T.  F.  B. 
INORGANIC— QUALITATIVE,  j 

Copper  and  iron  ;  Detection  of .     M.  Delepine.     Bull 

Soc.  Chim.,  1908,  3,  652—654. 

Alkali  dialkylthiosulphocarbamates  derived  from  second- 
ary amines,  from  diethylamine  upwards,  give  intense 
colorations  with  copper,  iron,  and  some  other  metals, 
and  can  therefore  be  used  to  detect  small 
quantities  of  these  in  aqueous  solution.  The  reagent 
is  prepared  by  mixing  two  molecular  proportions 
of  the  secondary  amine  with  one  of  carbon  bisulphide 
and  diluting  with  water  or  alcohol  to  a  1  per  cent, 
solution.  A  few  drops  of  this  are  added  to  the 
solution  to  bo  tested,  which  is  then  shaken  with  a  little 
redistilled  ether.  A  few  c.c.  of  redistilled  benzene  are 
then  added,  and  the  mixture  shaken.  After  standing, 
the  benzene  is  decanted  into  a  crucible,  and,  if  the  solvent 
is  yellow,  the  operation  is  repeated!  The  benzene  is  now 
evaporated,  and  the  residue  treated  with  two  drops  of 
nitric  acid  and  strongly  heated.  The  remaining  oxide  will 
dissolve  entirely  in  a  drop  of  nitric  acid  if  it  is  copper 
oxide,  but  only  partly  if  iron  oxide.  In  the  former  case, 
on  evaporating  the  copper  nitrate  solution  to  dryness,  an 
intense  yellowish- brown  coloration  is  obtained  with  the 
reagent.  In  the  latter,  a  few  drops  of  water  are  added, 
and  if  copper  is  present,  the  solution  is  poured  off  and 
tested  as  before.  The  residue  is  rendered  soluble  by 
heating  with  a  trace  of  potassium  bisulphite,  and  one  or 
two  drops  of  thiocyanate  and  a  little  ether  added,  when  a 
rose  colour  is  produced. — .).  ( '.  C. 

Nickel  and  cobalt;    Simultaneous  detection  of .     H. 

Grossmann  and  W.  Heilborn.      Ber.,  1908,  41,  1878— 
1880. 

The  solution  containing  nickel  and  cobalt  is  concentrated, 
freed  from  any  excess  of  acid  which  may  be  present, 
and  excess  of  ammonia  added.  10  to  20  c.c.  of  a  10  per 
cent,  solution  of  sucrose  and  the  required  quantity  of 
dicyandiamidine  sulphate  solution,  and  sodium  hydroxide 
solution  are  now  added  in  succession.  In  presence  of 
large  quantities  of  nickel  and  small  quantities  of  cobalt, 
a  well-crystallised  yellow  deposit,  of  nickel  dicyandiamidine 
rapidly  settles  out",  and  the  solution  changes  to  deep  red 
or  reddish-violet,  which  is  characterisf  ie  for  cobalt.  When 
large  quantities  of  cobalt  art  present  together  with  small 
quantities  of  nickel,  the  precipitation  of  the  latter  as  the 
yellow  crystalline  compound  takes  place  only  after  some 
time,  the  precipitation  being  facilitated  by  shaking. 

— w.  s. 
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INORGANIC— QUART  IT  AT  I VE. 

Arsenic  and  antimony  associated  with  copper  ;  Iodomelric 

determination  of .     F.  H.  Heath.     Amer.  J.  Science, 

1908,  25,  513—519. 

To  the  solution,  containing  the  arsenic  or  antimony,  in 
the  higher  condition  of  oxidation,  and  copper,  are  added 
1  to  2  grms.  of  citric  acid,  followed  by  3  grms.  of  potassium 
iodide  to  precipitate  the  copper,  when  not  more  than 
0-3  grm.  is  present  in  a  volume  of  50  c.c.  The  free  iodine 
is  titrated  with  sodium  thiosulphate  solution.  The 
cuprous  iodide  is  filtered  off  on  asbestos,  1  c.c.  of  liquid 
bromine  is  added  to  the  filtrate,  and  the  solution  boiled 
in  an  Erlenmeyer  flask.  After  the  free  iodine  is  volatilised, 
and  the  solution  has  become  clear,  which  may  have  to  be 
facilitated  by  addition  of  more  bromine  and  re-boiling, 
the  solution  is  concentrated  to  about  60  c.c,  then  diluted 
to  100  c.c,  2  grms.  of  potassium  iodide  added,  and  the 
solution  again  concentrated  to  a  volume  of  50  c.c. 
Sulphurous  acid  is  added  to  the  cooled  solution  until 
colourless,  using  starch  as  indicator.  After  dilution  to 
100  c.c,  iodine  solution  is  added  and  then  dilute  sulphurous 
acid  from  a  pipette  until  the  liquid  is  just  bleached. 
The  solution  is  neutralised  with  sodium  or  potassium 
carbonate,  and  the  arsenic  or  antimony  titrated  with 
standard  iodine  solution  in  the  usual  way. — W.  S. 

Vanadic   acid  ;    Volumetric  determination  of .        T. 

Warynski  and  B.  Mdivani.     Ann.  Chim.  analyf.,  1908, 
13,  209. 

Vanadic  acid  may  be  titrated  directly  by  means  of  a 
solution  of  stannous  chloride,  the  reaction  proceeding 
according  to  the  equation : — SnCl2+V205+2HCl= 
SnCl4  +  V204+H20.  The  titration  is  best  performed 
in  hydrochloric  acid  solution  in  the  cold,  but  if  sulphuric 
acid  be  used,  the  solution  may  he  warmed.  The  solution 
of  stannous  chloride  should  contain  about  2  per  cent,  of 
the  salt,  and  the  indicator  used  consists  of  an  aqueous 
solution  of  ammonium  molybdate,  which  gives  a  blue 
coloration  in  the  presence  of  even  traces  of  stannous 
salts W.  P.  S. 

Oas  liquors  ;  Analysis  of  — — .     M.  Mayer  and  H.  Hempel. 
See  III. 

Helianlhin  [Methyl  Orange] ;  Action  of  dilute  nitric  acid 
on .     J.  J.  Fox.     See  IV. 

Iron  and  vanadium  [in  ferrovanadium,  etc.']  ;   Volumetric 

determination  of .     T.  Warynski  and  A.  Mdivani. 

See  X. 

Gold    ores ;    Assay    of    ielluride .     G.    Borrowman. 

See  X. 

Mercuric  salts  in  aqueous  solution  ;  Rapid  method  for  the 
determination  of .     S.  G.  Liversedge.     See  XX. 

ORG  A  NIC—Q  UA  LIT  A  TI  VE. 

Glucuronic  acid  and  its  derivatives  in  presence  of  pentoses 

and  in  urine  ;  Simple  lest  for .     B.  Tollens.     Z. 

Ver.  deut.  Zuckerind.,  1908,  526—528. 

Thk  deposit  obtained  by  heating  glucuronic  acid  with 
naphthoreeorcinol  and  hydrochloric  acid  (see  page  698j 
^ives  a  solution  in  ether  which  shows  a  blue  fluorescence 
by  reflected,  and  a  blue  to  red  colour  by  transmitted 
lij_'lit,  and  also  shows  un  absorption  band  the  centre  of 
which  is  slightly  i<>  i lu-  right  01  the  D-line.  The  sugars 
give  discoloured  ethereal  solutions,  which  hIiow  no  hand 
near  the  D-line  ;  hence,  the  react  ion  may  be  used  to  detect 

glucuronic    acid    (and    euxanthic    and    iirochloralic    acids) 

in  presence  of  these  compounds.    A  quantity  of  glucuronic 

acid  lactone  or  substance  under  examination  (nol  larger 
I  han  a  grain  of  millet)  is  mixed  with  5 — 6  0.0.  ol  walci  n 
a  test-tube,  treated  with  ()•{> — 1  c.c  of  a  1  per  cent, 
alcoholic  solution   of   na  phi  horesoicinoj   and   a    Volume   of 

hydrochloric  acid  (sp.  gr.  1*19)  equal  t"  thai  of  the  liquid. 

The  whole  is  heated  to  boiling,  and  kept  eelit  ly  boiling  for 
one    minute,    allowed    to    stand    lor    I    minutes,    and    then 

cooled  under  the  tap.     An  equal  volume  of  ether  iB  added, 


the  whole  being  well  shaken.  The  ethereal  layer  (the 
separation  of  which  may  he  accelerated  by  addition  of 
more  ether  or  a  few  drops  of  alcohol,  if  necessary)  is 
examined  in  the  spectroscope.  Three  to  five  mgrms.  of 
glucuronic  acid  lactone  in  5  c.c.  give,  in  water,  a  very 
strong  absorption  band,  and  in  presence  of  dextrose, 
arabinose,  or  urine,  the  band  is  still  very  decided.  The 
method  is  much  simpler  and  more  trustworthy  than  those 
previously  described. — L.  E. 


Sugars  ;  Colour  and  spectrum  reactions  of  — 
and  F.  Rorive.     See  XVI. 


B.  Tollens 


Bacteria  ;    Use  of  saline  solutions   to   differentiate . 

Separation  of  B.  typhosus  and  B.  coli:     A.  Guillcmard. 
-See  XVIIIB. 

ORG  A  NIC—  Q  UA  NT  IT  A  TI  VE. 

Saponification   value  ;   Determination   of   the .        N. 

Rusting.     See  XII. 

Turpentine    and    turpentine    substitutes.     J.     H.     Coste. 
See  X1IIB. 

Hide  ponder  ;  Standardisation  of .     J.  G.  Parker  and 

A.  T.  Hough.     See  XIV. 

Tannin  analysis ;  Circular  to  members  of  International 
Commission  on .     H.  R.  Procter.     iS'ee  XIV. 

Saturations  ;  Determining  alkalinity  in .     J.  Bohle. 

See  XVI. 

Rejraclomelric  determination  of  dry  substance  [in  sugar 
products].  (1).  Prinsen-Geerligs.  (2).  E.  O.  von  Lipp- 
mann.     See  XVI. 

Invert  sugar  ;  Reduction  of  cuprous  oxide  in  the  determina- 
tion of .     V.  Stanek.     See  XVI. 

Reducing  sugars  ;  Bang's  method  for  the  determination  of 
.     H.  Jessen-Hansen.     See  XVI. 

Malt  extract ;  Difference  between  analytical  and  practical 
yields  of .     O.  Pankrath.     See  XVII. 

Wormwood  oil  (essence  of  absinthe)  ;  Detection  and  deter- 
mination of in  liqueurs.     X.  Rocques.     See  XVII. 

Alcohol  ;  Indirect  determination  of by  the  refraciomeier. 

A.  Frank-Kamenetzky.     See  XVII. 

Boric  acid  in  "  liquid  eggs  "  ;  Determination  of .     A.  E. 

Parkes.     See  XVIII A. 

Steam  distillation  and  recovery  of  amyl  alcohol.       H.  D. 
Richmond.     See  XVIIU. 

Nitrogen  in  cellulose  nitrates  ;  Method  for  the  determination 
of .     M.   Busch  and  S.   Schneider.     See  XXII. 


Trade  Report. 

Effect  of  the   English  Patent  Law  on   German    industry. 
Renter,  dune  25,  1908. 

Tiik  "  Bund  der  Industriellen  "  has  presented  n  petition 
to  the  Imperial  Chancellor,  the  Federal  Council,  and  the 
Reiohstag,  pointing  out  that  the  time  limit  fixed  for 
fulfilling  the  provisions  of  the  new   English  patent  law — 

whereby  the   patented  article  must    he  manufactured  in  a 

'"  sullicicnt    quantity    by  August    28  "—most   seriously 
injures  German  interests.     The  petition  proposes: — 
(1.)  To  secure  through  diplomatic  channels  the  extension 

of  the  time  limit  from  August   28  to  at   least  a  year  heme. 

(2.)  To  put  into  force  similar  measures  againsl  English 

patents  in  virtue  of  the  German  patent  law,  which  admits 

ol  retaliatory  measures. 

(3.)  To  open  negotiations  with  the  British  Government 
with  a  view  in  removing  as  soon  as  possible  compulsory 
manufacture  of  patented  articles  by  placing  the  inhabitants 

of  loth  count  lie-,  on  an  equal  looting  on  the  lines  of  the 
a  gi  cement  leached  between  I  iermanyand  Sw  it/.crland. 
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New  Books. 


V.  Spectroscopic  adjuncts.  VI.  Spectra.  VII.  Spectra 
of  the  elements  VIII.  Absorption  spectra.  IX.  The 
solar  spectrum.     X.  Other  celestial  bodies. 


Memoirs  ok  the  Geological  Survey,  Lnci.wp  and 
Walks.  The  Coals  of  Booth  Wales,  with  special 
reference  to  the  Origin  and  Distribution  of  Anthracite. 
By  ArisKKV  XTiiAHAX.  M.A..  D.Se.,  F.B.S.,  and  \V. 
1'on  \ki\  M.A..  D.So.,  &0.  Assisted  by  10.  G.  Radley. 
Wyman  and  Sons.  Limited.  Fetter  Lane,  London,  E.C. 
K.  Stanford.  12.  13  and  14.  Long  Acre,  London.  YV.  and 
A.  K.  Johnston.  Ltd.,  2,  St.  Andrew  Squaie,  Edinburgh. 
Hodges.  Figgis  and  Co..  Grafton  Street,  Dublin.  1908. 
Price  Is.  6d. 

8vo  volume,  containing  74  pages  of  subject  matter,  with 
alphabetical  index,  and  numerous  maps,  charts,  &c. 
The  matters  treated  of  in  the  work  are  comprised  under 
the  following  heads : — I.  Historical  and  introductory. 
II.  Sequence  of  the  Coal  Seams.  III.  Analytical  methods 
and  table  of  analyses.  IV.  Accuracy  of  coal  analyses. 
V.  Comparison  of  different  bands  of  the  same  seam,  and 
of  different  samples  from  the  same  seam  in  the  same 
locality.  VI.  Comparison  of  different  seams  in  the  same 
locality.  VII.  Classification  of  coals.  VIII.  Origin  of 
anthracite. 

Journal  of  the  Municipal  School  of  Technology, 
Manchester.     Vol.  1,  Part  I. 

Small  4to  volume  containing  143  pages  devoted  to  in- 
vestigations undertaken  by  members  of  the  staff  of  the 
School.  It  contains,  inter  alia,  the  paper  on  the  merceiisa- 
tion  of  cotton,  bv  Julius  Hiibner  and  W.  J.  Pope.  (See 
this  J.,  1904,  404). 

A  Pocket  Handbook  of  Minerals  designed  for  use 
in  the  Field  or  Class-room,  with  little  reference 
to  Chemical  Tests.  By  G.  Montague  Butler, 
Assistant  Professor  of  Geology  and  Mineralogy,  Colo- 
rado School  of  Mines,  United  States  Deputy  Mineral 
Survevor.  First  Edition.  John  Wiley  and  Sons,  New 
York."  1908.  Price  S3.00.  Chapman  and  Hall, 
Limited,  London.     Price  12s.  6d. 

16mo  volume,  containing  291  pages  of  subject-matter, 
with  89  illustrations,  and  an  alphabetical  index,  followed 
by  5  folded  tables,  preceded  by  a  page  of  explanations. 
The  minerals  referred  to  are  classified  as  follows  : — 
I.  Native  elements  (Tellurium-,  gold-,  and  platinum-iron 
groups).  IT.  Sulphides  of  semi-metals  and  molybdenum. 
ITI.  Sulphides,  &c,  of  the  metals.  IV.  Sulpho-salts. 
V.  Halogen  salts.  VI.  Oxides.  VII.  Anhydrous  oxides 
of  the  semi-metals.  VIII.  Anhydrous  oxides  of  the 
metals.  IX.  Hydrous  oxides.  X.  Anhydrous  carbon- 
ates. XL  Hydrous  carbonates.  XII.  Anhydrous  silicates. 
XLTJ.  Hydrous  silicates.  XIV.  Titano-silicates.  XV. 
Niobates  and  tantalates.  XVI.  Phosphates,  arsenates  and 
vanadates.  XVII.  Borates.  XVIII.  Uranates.  XIX.  An- 
hydrous sulphates,  chromates,  etc.  XX.  Hydrous  sul- 
phates. XXI.  Tungstates  and  molybdates.  XXII.  Hydro- 
carbons. XXIII.  Commercially  important  ores.  XXIV. 
Retail  prices  of  cut  gems.  XXV.  Values  of  metals  and 
minerals.  XXVI.  Moh's  scale  of  hardness.  XXVII.  Von 
Kobell's  scale  of  fusibility.  XXVIII.  Determinative 
Tables. 


Spectrum  Analysis.  By  John  Landauer,  LL.D. 
Authorised  English  Edition  by  J.  Bishop  Tingle,  Ph.D., 
Professor  of  Chemistry  in  the  McMaster  University, 
Toronto.  Second  Edition.  Rewritten.  John  Wiley 
and  Sons,  New  York.  1907.  Price  $3.0.  Chapman 
and  Hall,  Limited,  London      Price  12s.  6d. 

8vo  volume,  containing  208  pages  of  subject-matter,  with 
49  illustrations,  and  an  alphabetical  index.  The  subject- 
matter  is  classified  as  follows :— I.  Introductory,  Historical. 
II.  Physical  properties  of  light.  III.  Spectroscopes. 
IV.  Spectroscopic     instruments     for     special     purposes. 


Synthetic  Inorganic  Chemistry'.  A  Laboratory 
Course  for  First  Year  College  Students.  By 
Arthur  A.  Blanchard,  Ph.D.     First  Edition. 

12mo  volume,  containing  89  pages  of  subject-matter, 
classified  according  to  the  following  scheme : — I.  Intro- 
duction for  the  student.  II.  Metals  of  the  alkali  and 
alkaline  earth  groups.  III.  Elements  of  the  third  group 
of  the  periodic  system.  IV.  Heavy  metals  of  the  first 
two  groups  ;     V.  Elements   of  the   fourth   group ;    and 

VI.  Elements  of  the  fifth  group  of  the  periodic  system. 

VII.  Heavy  metals  of  the  sixth,  seventh,  and  eighth 
groups  of  the  periodic  system.  At  the  end  of  each  chapter 
follows  a  set  of  general  questions. 

The  Theory  of  Ions.  A  Consideration  of  its  Place 
in  Biology  and  Therapeutics.  By  William  Tibbles, 
M.D.,  LL.D.,  &c  Rebman  Limited,  129,  Shaftesbury 
Avenue.  London.     1908.     Price  2s.  6d.  net. 

12mo  volume,  containing  128  pages  of  subject-matter 
and  an  alphabetical  index.  The  subject-matter  is  arranged 
according  to  the  following  classified  scheme  : — I.  The 
ions.  II.  Ions  in  biology.  III.  Evolution  of  organic 
matter.  IV.  Influence  of  ions  on  the  organism.  V.  In- 
fluence of  ions  in  oxidation  and  immunisation. 


Annual  Statement  of  the  Trade  of  the  United 
Kingdom  with  Foreign  Countries  and  British 
Possessions,  1907.  Volume  I.  [Cd.  4,100].  Price 
5s.  7d. 

This  is  the  first  volume  of  the  statement  of  the  oversea 
trade  of  the  United  Kingdom  for  the  year  1907,  and 
contains  abstract  tables  showing  the  total  imports  and 
exports  of  every  article  which  is  separately  enumerated 
in  the  official  classification,  as  well  as  detailed  tables 
showing  the  quantity  and  value  of  the  imports  and 
exports  of  each  article  from  and  to  each  country,  figures 
being  given  in  each  case  not  only  for  the  year  1907,  but 
for  each  of  the  four  preceding  years. 

Mines  and  Quarries  :  General  Report  and  Statistics 
for  1906.  Part  IV.  Colonial  and  Foreign  Statistics. 
[Cd.  4,145.]     Price  Is.  8d. 

This  part  of  the  Report  includes  statistics  relating  to 
persons  employed,  output,  and  accidents  at  mines  and 
quarries  in  the  British  colonies  and  in  foreign  countries 
during  1906. 

Royal  Commission  on  Canals  and  Waterways. 
Volume  IV.  Returns  supplied  to  and  prepared  by 
the  Royal  Commission  on  Canals  and  Waterways,  1907, 
comprising  the  History,  the  Extent,  the  Capital  of, 
and  the  Traffic  and  Works  on  the  Canals  and  Inland 
Navigations  of  the  United  Kingdom.  [Cd.  3,719.] 
Price  7s.  2d. 

Report  on  the  Trade  in  Imports  and  Exports  at 
Irish  Ports  during  the  Year  ended  31st  December, 
1906.     [Cd.  4,126.]     Price  lOJd. 

Besides  tables  showing  in  detail  the  total  quantities  and 
estimated  values  of  commodities  imported  into  and  ex- 
ported from  47  ports  of  Ireland  for  the  years  1905  and 
1906,  the  report  contains  appendices  with  extracts  relat- 
ing to  Irish  trade  with  foreign  countries,  taken  from  the 
Consular  Reports  for  1906,  a  table  of  agricultural  produce 
imported  into  the  United  Kingdom  in  1906,  and  diagrams 
showing  the  monthly  fluctuations  in  the  number  of  cattle 
and  the  quantities  of  butter  and  eggs  imported  into  the 
United  Kingdom,  and  exported  from  Ireland,  during  1906. 
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PATENT   LIST. 


[July  15, 1808. 


Patent  List. 


Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

13,013.  Watson.     See  under  XVII. 

13,300.  Dixon  and  Middleton.  Pyrometers  or  apparatus 
for  measuring  high  temperatures.     June  23. 

13,563.  Dudgeon  (Cockerill).  Centrifugal  apparatus 
for  purifying  blast  furnace,  generator,  or  other  gases.* 
June  25. 

13,572.  Anderson  and  Meikle.     Evaporators.    June  27. 

Complete  Specifications  Accepted. 

13,720  (1907).  Rappold.  Kilns  or  furnaces  with 
travelling  hearths.    June  24. 

14,528  (1907).  Volland.  Apparatus  for  drying  materials. 
June  24. 

15,406  (1907).  Petersen.  Packing  material  for  reaction 
chambers,  towers,  &c.     June  24. 

18,112  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Vapour  condensers.     July  1. 

21,933  (1907).  Felt.  Compressing,  purifying,  drying, 
and  cooling  air  and  other  gases.     July  1. 

25,493  (1907).  Sebastian.     Drying  apparatus.     July  1. 
26,590   (1907).  Bueb.      Gas-fired   furnaces.      June   24. 
10,221    (1908).  Neef.      Centrifugal    drying    apparatus. 
July  1. 


IT._ FUEL,    GAS,    AND    LIGHT. 
Applications. 

12,809.  Otto-Hilgenstock  Coke-Oven Co.  (Otto und  Co.). 
Removing  tar  from  hot  gases  from  coke  ovens,  gas 
retorts,   etc.*     June   la. 

12,856.  Scott-Smith.     See  under  X. 

12,955.  Hammond  and  Cash.  Manufacture  of  gas.* 
June  17. 

12,968.  Kuzel.  Manufacture  of  filaments  for  electric 
glow  lamps  from  refractory  material  in  the  colloidal 
state.    [Addition  to  No.  28,154  of  1904.]*    Juno  17. 

13,029.  Lowden,  and  Westinghouse  Metal  Filament 
Lamp  Co.  Metal  filaments  for  electric  incandescent 
lamp.     June  18. 

13,200.  Dingier.  Process  for  making  combustible  gas. 
[Ger.  Appl.,  Sept.  5,  1907.]*    June  20. 

13,563.  Dudgeon  (Cockerill).     See  tinder  I. 

Complete  Specifications  Aoobptjdd. 

8947    (1907).  Allgem.     Elektricitats  -  Ges.     [ncandes- 

cence  bodies  especially  for  lighting  and  heating.     .Line  21. 

13,550  (1907).  Bentley  and  Hopkinson.  Removing 
tar    and    other    impurities    from    producer    or     like    gas. 

June  24. 

14,341   (1907).   Ries.      Oaf  retort   furnaces,      duly    1. 

14,078(1907).  Cooper-Coles.    Production  of  smokeless 

uel.    July  1. 
17,252   (1907).  Jaubert.      Gas  generators.       June   21. 


III.— DESTRUCTIVE  DISTILLATION,  TAB 

PRODUCTS.  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 

13,011.  Chapman.     Lubricants.     June    18. 

13,252.  Heinemann.     See  under  XVI. 

13,675.  Noad   and   Townsend.      Treatment   of   hydro- 
carbon oils  and  the  like.*     June  27. 


IV.— COLOURING    MATTERS    AND     DYESTUFFS. 

Applications. 

12,787.  Ellis  (Chem.  Fabr.  vorm.  Sandoz).  Manufacture 
of  yellow  dyes  suitable  for  wool.  [Addition  to  No.  3373 
of  1908.]    June  15. 

12.810.  Basler  Chem.  Fabr.  Manufacture  of  a  violet 
vat  dyestuff.  [Ger.  Appl.,  July  1,  1907.  Addition  to 
No.  344  of  1908.]*    June  15. 

12.811.  Imray  (Meister,  Lucius,  und  Bruning). 
Manufacture  of  the  "  black-red  article."     June  15. 

12,877.  Fowler.  Extraction  of  lac-dye  from  shellac. 
June  16. 

13,057.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  sulphurised  vat  dyestuffs  of  the  anthracene  series.* 
June  18. 

13,103.  Weizmann,  Bentley,  and  Clayton  Aniline  Co. 
Manufacture  of  colouring  matters  of  the  naphthacene- 
quinone  series.    June  19. 

13,499.  Stephen  and  Rahtjen.  Production  of  compounds 
of  a-isatinanilide  and  its  homologues  with  sulphurous 
acid.*     June  25. 

Complete  Specifications  Accepted. 

14,248  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  colouring  matters.    July  1. 

17.676  (1907).  Ulrichs.     Manufacture  of  dyes.     July  1. 

19,548  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  a  sulphur  dyestuff.     July  1. 

23,410  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  a  dyestuff  of  the  gallocyanine  series.    July  1. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,  AND  FINISHING  TEXTILES,    YARNS, 

AND    FIBRES. 

Applications. 

12,913.  Worner.  Centrifugal  drum  apparatus  for 
dyeing,  etc.*     June  16. 

13,020  and  13,021.  Hart.  Rendering  ramie  and  other 
fabrics  water-repellent  and  permanently  colouring  the 
same  without  dyestuffs.     June  18. 

13,203.  Raw    and    Sumner.      Purifying,    disinfecting. 
and  treating  fibrous  and  .similar  Bubstances.    June  B0> 
13,226.   Hanson.      Dyeing  machines.     June  22. 

13,261.  Kclsey.        Treating     and     refining     vegetable 

fibres,  yarns,  fabrics,  elc     dune  22. 

13,273.  Holmes.  Trent  men!  of  fibrous  materials. 
June   22. 

13,616.  Cross.  Manufacture  of  artificial  threads  and 
tilins  of  cellulose.    June  27. 

COMI'LKTK    Sl-Kc  ll'ICATInN     A<  '<   KI'TK  I). 

28,057    (1007),   Howie.     Treatment   of    wool- comber*1 

effluent*.      June    21. 
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VII.  -ACins.    ALKALIS.    AND    SALTS. 
Applications. 

12.812.  Watson,  Aahall,  and  United  Alkali  Co. 
Manufacture  ol  oopper  sulphate.    June  15. 

12. $00.  White.  Manufacture  of  green  oxides  and  Un- 
like of  chromium.     June  16. 

12.980.  Eberhard.  Increasing  the  mobility  and 
reactivity  ol  water-glass.  [Ger.  Appl.,  June  17,  1907.]* 
J  une   1 7 . 

i;>.207.  Head  Nickel  Co..  Hirtz.  and  Cowap.  Mann- 
facture  and  application  of  cobalt  compounds.     June  20. 

13.509.  Cunnington.  Manufacture  of  double  alkaline 
carbonates.     June  27. 

13.570.  Cunnington.  Manufacture  of  alkaline  salts 
of  sodium  or  of  allied  metals.     June  27. 

Complete  Specifications  Accepted. 

12,110  (1907).  New  Salt  Synd.,  Ltd.,  and  Royston. 
Melting  and  purifying  salt.     July  1. 

15,140  (1907).  Whitehouse.  Production  of  ammonia 
and  chlorine  or  hydrochloric  acid.     July  1. 

13.940  (1907).  Crowther.  Manufacture  of  basic  ferric 
sulphate.     June  24. 

14.414  (1907).  Watson.     See  under  XVIILB. 

27,790  (1907).  Helbig.     See  under  XI. 


Vm GLASS,    POTTERY,    AND    ENAMELS. 

Application. 

13.179.  Salamon,     and     The     Exploration     Cc  ,  Ltd. 
Preparation  of  china  clay.     June  20. 


IX.— BUILDING   MATERIALS,   CLAYS,   MORTARS, 
AND    CEMENTS. 

Applications. 

12,887.    Klauser        (Cavazzani,        Bianchi,     &     Co.). 
Artificial  building  stone.  *     June  16. 

12,977.  Lake   (Pavin   de   Lafarge)).      Utilising   furnace 
slag  in  the  manufacture  of  cement'.     June  17. 

13,440.  Poths.      Rotary    kilns    for    burning    cement.  * 
June  24. 

13,447.  Glover.     Kiln    employed  in    the  manufacture 
of  Portland  cement.     June  24. 

Complete  Specifications  Accepted. 

14,452    (1907).  Latham.      Utilisation    of    old    plaster 
casts  and  other  hydrated  sulphate  of  lime.     July  1. 

17,222  (1907).  Ducker.     Method  of    making    tile    and 
similar  articles.     June  24. 


X.— METALS    AND    METALLURGY. 

Applications. 

12,825.  Down  and  Morgan.     Rotary  roasting  furnace. 
June  Hi. 

12,856.  Scott-Smith.     Gas  producers  for  making  steel. 
June  16. 

12,962.  Lockwood  and  Samuel.    Treatment  of  ores,  etc. 
June  17. 

13,120.  Pearlite   Steel   Co.,   and  Charlier.      Treatment 
of  low  grade  steels.     June  19. 

13,134.  Usine  Genevoise  de  Degrossissage  D'Or.     See 
under  XI. 


13,146.  Dor-Delattre.  Extracting  dust  and  fumes 
produced  in  zinc  furnaces,  etc.  [Ger.  Appl.,  July  10 
1907.]*    June  20. 

13,194.  Carrick  and  Pattison.  Pyritic  smelting.* 
June  20. 

13,366.  Whitcombe.  Apparatus  for  separating  or 
grading  metals,  ores,  etc.,  in  wet  recovery  processes. 
June  23. 

13,492.  Imbert.     Treatment  of  zinc  ores.*     June  25. 

13,513.  Armstrong.  Furnaces  for  obtaining  zinc 
and  lead.     [Addition  to  No.  20,543  of  1904.]     June  25. 

13,563.  Dudgeon  (Cockerill).     See  under  I. 

13,666.  Levy.  Removing  the  electrolytic  nickel  or 
other  metallic  coating  of  metallic  surfaces.*     June  27. 

Complete  Specifications  Accepted. 

14,194  (1907).  Lang.  Treating  the  surface  of 
aluminium.     July  1. 

14,806  (1907).  Norris.  Concentration  of  metallic  ores. 
July  1. 

15,039  (1907).  Jensen  (Miihlinghaus).  Treatment  of 
tin  ores  or  tin  slag.    June  24. 

26,131  (1907).  Moore  and  Heskett.  Direct  reduction 
of  iron  ore  and  subsequently  treating  same  for  the 
manufacture  or  wrought  iron  and  steel.     June  24. 

26,810  (1907).  Ruthenburg.  Concentration  of  ores 
containing  wolfram.     July  1. 


XL— ELECTRO-CHEMISTRY    AND    ELECTRO- 
METALLURGY. 

Applications. 

13,134.  Usine  Genevoise  de  Degrossissage  D'Or. 
Electrolytic  cells  for  separating  the  constitutents  of  a 
mixture  of  metal  or  an  alloy.  [Swiss  Appl.,  June  21, 
1907.]*     June  19. 

13,257.  Helberger.     Electric  furnaces.*    June  22. 

13,502.  Knowles.    Electric  furnaces.    June  25. 
Complete  Specifications  Accepted. 

8445(1907).  Grondal-Kjellin  Co.,  and  Harden.  Electric 
furnaces.     June  24. 

1«,111  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co.).     Electric  insulating  material.    June  24. 

27,790  (1907).  Helbig.  Oxidising  atmospheric  nitrogen 
by  electricity.     July   1. 


XII.— FATTY   OILS,   FATS,   WAXES,   AND   SOAPS. 
Application. 
12,983.    Benzinger.       Cleansing    composition.       [Ger. 
Appl.,  July  24,  1907.]*     June  17. 

Complete  Specification  Accepted. 
14,414  (1907).  Watson.    See  under  XVIILB. 

XIIL— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES 
INDIA-RUBBER,  &c 

(A.) — Pigments,  Paints. 
Application. 
13,458.   Barton.     Manufacture  of  red  lead.     June  24 
Complete  Specifications  Accepted. 

14,188  (1907).  Marchand,  Lafontaine,  Archambault, 
St.   Mars,   and  Cherrier.     Paint.     June  24. 

15,339  (1907).  Ouden.  Manufacture  of  an  anti-fouling 
paint.     July  1. 
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(B.) — Resins,  Varnishes. 

Application. 

12,877.  Fowler.'  See  under  IV. 

(C. ) — India-Rubber. 

Application. 

13,599.    Hyatt.       Reclamation    of    waste    rubber   and 
vulcanite.     June  27. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 

Applications. 

12,799.  Nance.     Tanning  and  treatment  of  bides  and 
skins.*     June  15. 

13,517.  Petrie.     Treatment  of  leather.     June  25. 
Complete  Specification  Accepted. 

27,882     (1907).      Justice     (Knight    and      Lightband). 
Leather.     July  1. 

XV.— MANURES,  &c. 
Applications. 

13,198.  Thompson  (Engle,  Walker,  &  Main).     Method 
of  making  fertilisers.*     June  20. 

13,600.  Robinson  and  Dixon.     Fertilisers.     June  27. 

XVI.— SUGAR,  STARCH,  GUM,  &c. 
Application. 

13,252.  Heinemann.     Conversion  of  carbohydrates  into 
hydrocarbons.     June  22. 

Complete  Specification  Accepted. 

21,381   (1907).    Bing.     Washing  starch   out  of  potato 
mash,  maize  mash,  and  the  like.     July  1. 


XVIL— BREWING,    WINES,    SPIRITS,    &c. 
Applications. 

13,013.  Watson.  Apparatus  for  drying  and  similarly 
treating  brewers'  and  other  by-products  and  substances.* 
June  18. 

13,035.    Epstein.     Fermented  liquids.     June    18. 

13,528.  Melhuish.  The  priming  of  malt  liquors.* 
June  25. 

Complete  Specification  Accepted. 

23,787  (1907).  Bristow.  Treatment  of  malt  grain 
for  brewing.     June  24. 


XVIIL— FOODS  ;     SANITATION,    WATER 
PURIFICATION;     AND    DISINFECTANTS. 

(A.)— Foods. 
Applications. 
12,780  and  12,781.  Loring.     Ageing,  conditioning,  and 
bleaching  flour.     June  15. 


13,135.  Humphries.     Treatment  of  flour.     June  19. 
Complete  Specifications   Accepted. 

1247  (1908).  Von  Skorzewski.  Manufacture  of  a 
vegetable  product.     July  1. 

1343  (1908).  Schwickerath.  Manufacture  of  a  proteose 
preparation  from  fish.     July  1. 

(/?.)— Sanitation  ;    Water  Purification. 
Complete  Specifications  Accepted. 

14,414  (1907).  Watson.  Destructive  distillation  of 
sewage  sludge  for  the  recovery  of  ammonia  and  oil,  and 
utilisation  of  the  residue.     June  24. 

15,305(1907).  Bell  and  Bell.  Filtration  or  purification 
of  water,  sewage,  etc.     June  24. 

16,239  (1907).  Linden.  Purifying  or  clarifying  water 
or  effluent.     June  24. 

17,389(1907).  Malabar.  Filtering  or  purifying  sewage, 
trade  liquids,  etc.     June  24. 

17,607(1907).  Macherski  and  Koperski.  Improvement 
or  refinement  of  liquids.     July  1. 


XIX.— PAPER,  PASTEBOARD,  &c 

Applications. 

13,592.  Armitage  and  Ibbetson,  Ltd.,  and  Woodburn. 
Gelatining  or  glazing  paper,   cardboard,  etc     June  27. 
13,616.  Cross.     See  under  V. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Complete  Specifications  Accepted. 

16,152  (1907).  Hoering.  Ferro-albumen  and  ferro- 
casein  compounds.     June  24. 

5674(1908).  Badische  Anilin  und  Soda  Fabrik.  Manu- 
facture of  camphene.     June  24. 

6019  (1908).  Wetter  (Knoll  und  Co.).  Pharmaceutic 
preparations  from  digitalis  leaves.     July   1. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Completb  Specification  Accepted. 

20,740(1907).  Gateau.     Photographic  emulsion  for  pig- 
ment  printing.     June  24. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 
Application. 
13,574.   Bailey.     Blasting   agents.     June   27. 
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H.  Louis. 
John  Pattinson. 
Henry   I'eile. 


A.    Short. 
Harry    Smith. 
W.  H.  Sodeau. 


Eon.  Treasurer :  J.  A.  Smythe. 
Eon.  Local  Secretary  : 
F.  C.  Garrett,  Armstrong  College,  Newcastle-on-Tyne. 


New   England  Section. 

Chairman :    l<\   K.  Atteaux. 
Vice-Chairman  :    VV.  H.  Walker. 


C.  ft.  I'.orland. 
H.  B.  Duckworth. 

C    ii    Iihi,. 
•     L  Gagnebln. 

w.  i).  Jiartwhorue.  , 


Committee  : 

John  C.  Bebden. 
Henry  Howard. 
A     [,.  Nort i,n . 
W.   R.  Piper. 


Charles  R.  Sanger. 
s.  P.  Sharpie*. 
M.  P.  Talbot. 
V.  T.  Walsh. 


Uon.   Looji  Treasurer:    Robert   W.   Neff,  22,   India  Square 

boston,   Mass..   U.S.A. 

lion    /.anil  Secretary: 
A.  A.  (lallin,    7,  StBTI  Street.  J!o«ton.  Mils*..  U.S.A. 


New  York  Section. 


Chairman :   Maximilian  Toch. 
Vice-Chairman  : 


Committee  : 

Bernhard  C.  Hesse. 
W.  D.  Home. 
L.  S.  Kohnstamm. 
P.  C.  Mcllhiney. 
C.  F.  McKenna. 


R.  W.  Moore. 
G.  A.  Prochazka. 
Ge>.  C.  Stone. 
Samuel  A.  Tucker. 


L.  N.  Adler. 
Howard  B.  Bishop. 
Walker  Bowman. 
V.  Coblentz. 
W.  F.  Fuerst. 

Eon.  Treasurer :     Frank  C.  R.  Hemingway,    133,  Front   Street, 

New  York  City,  U.S.A. 

Eon.  Local  Secretary  : 

H.Schweitzer,  117,  Hudson  Street,  New  York  City,  U.S.A. 


Nottingham  Section. 


Chairman :    Oliver  Quibell. 

Vice-Chairman  :  J.  M.  C.  Paton. 

Committee  : 

L.  Archbutt.  J.  F.  Kempson.  G.  J.  Ward. 

V.  J.  R.  Carulla.  F.  Stanley  Kipping.  J.White. 

J.   Golding.  T.  H.  Lloyd.  J.  T.  Wood. 

T.  F.  Harvey.  |    H.  J.  S.  Sand. 

Eon.   Treasurer  :    S.  J.  Pentecost,  Sherwood  Rise,  Nottingham. 

Eon.  Local  Secretary  : 

S.  R.  Trotman,  1,  Regent  Street,  Nottingham. 


Scottish   Section. 


Chairman  :  D.  J.  Play  fair. 
Vice-Chairman  :   Robert  Hamilton. 


A.  Campion. 
R.  M.  Clark. 
J  as.  J.  Dobbie. 
Harry  Dunlop. 
J  as.  I'aill. 
Jno.  S.  Ford. 


Committee : 

Thos.  Gray. 
F.  W.  Harris. 
U.  G.  Henderson. 
J.  S.  Macarthur. 
Jas.  McLeod. 


H.  Marshall. 
0.  B.  JSeave. 
David  Perry. 
R.  T.  Thomson. 
Chas.  W.  Townsend. 


Eon.  Secretary  and  Treasurer : 
Chas.  E.  Fawsitt,  The  University,  Glasgow. 


Sydney,  N.S.W.,  Section. 


Chairman  : .  J.  A.  Schofleld. 
Vice-Chairman  :    R.  Greig  .Smith. 


VV.  A.  Dixon, 
vv.  B.  uray. 
G.  Harker. 


Committee  : 

L.  Meggitt. 
J.  M orison. 
Jas.  M.  Petrie. 


A.  A.  Ramsay. 
T.  Steel. 
P.  Sylow. 


Eon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S.W. 


Yorkshire  Section. 

Chairman  :    VV.  M.  Gardner. 

Vice-Chairman  :    A.  G.  Perkiu. 

Committee : 


w.  A.  Bone. 
h'.  w.  Branion. 

I..  A.  Brutliertoii. 
K.  M.  Chaplin. 


J.    (.iarllcld. 
VV.  Basil   Bill. 
B.  North. 
L.  T.  O'Shea. 


H.  R.  Procter. 
P.  VV.  Cichardson. 
«;.  vv.  siatter. 
A.  Wilson. 


Eon.  Local  Secretary  and  Treasurer  : 
T.  Fairley,  17,  Hast  Parade,  Leeda. 
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Official    Notice. 


At    the    COUNCIL    CHAMBER,     WHITEHALL. 

The  llth  day  of  June,  1908. 

Bl     THE    LORDS    OF    HIS     MAJESTY'S    MOST 

HONOURABLE    PRIVY   COUNCIL. 

Whereas  there  was  this  day  road  at  the  Board  certain 
By-laws  made  by  the  Society  of  Chemical  Industry  at 
a  General  .Meeting  of  the  Society  held  on  the  15th  day 
of  June.  L908: 

And  Whereas  it  is  provided  in  the  Charter  of  the 
Society  that  By-laws  made  by  the  Society  shall  not 
commence  or  have  effect  until  they  have  been  submitted 
to  and  allowed  by  the  Lords  of  the  Council : 

Now  therefore  their  Lordships,  having  taken  the 
said  By-laws  into  consideration,  are  pleased  to  allow 
the  same,  as  set  forth  in  the  Schedule  to  this  Order. 

A.  W.  FITZ  ROY. 

SCHEDULE    REFERRED    TO    IN    THE    FOREGOING    ORDER. 

SOCIETY    OF    CHEMICAL    INDUSTRY. 

Incorporated  by  Royal  Charter 
llth  day  of  June,  1907. 

BY-LAWS. 

As  amended  and  passed  by  an  Extraordinary   General 
Muting  of  the  Society  held  on  June  15th,  1908. 

Part  I.— PRELIMINARY. 

Short  Title  and  Commencement. 
(1.)  These  By-laws  made  pursuant  to  the  Charter 
may  be  cited  as  "  Society  of  Chemical  Industry  By-laws, 
1908,"  and  shall  come  into  operation  so  soon  as  they 
may  be  allowed  by  the  Lords  of  His  Majesty's  Most 
Honourable  Privy  Council. 

By-laws  divided  into  parts. 

(2.)  These  By-laws  are  divided  into  parts  as  follows 
(that  is  to  say) : — 

Part  I. — Preliminary. 
Part  II. — Members. 
Part  III.—  The  Council. 
Part  IV. — Local  Sections. 
Part  V.— The  Journal. 
Part  VI. — Financial. 
Part  VII. — Meetings. 
Part  VIII. — Miscellaneous. 

Application  of  Interpretation  Act. 

(3.)  The  "  Interpretation  Act,  1889,"  or  any  sub- 
sisting statutory  modification  thereof,  shall  apply  to  these 
By-laws. 

Interpretation. 

(4.)  In  and  for  the  purposes  of  these  By-laws  terms 

and  words  and  expressions  to  which  meanings  are  assigned 

by  the  Charter  or  the  Act  made  applicable  thereto  have 

the  same  respective  meanings,  unless  there  be  something 

in  the  subject  or  context  repugnant  to  such  construction. 

"  The     Charter "     means     the     Charter     granted     the 

17th  day  of  June,  1907,  as  amended  or  extended 

by   supplemental    or   additional    Charters   granted 

to   and   accepted    by  the   Society   after   the   date 

aforesaid. 

"  By-laws  "   means  any  by-laws  of  the  Society  made 

and  allowed  pursuant  to  the  Charter. 
"  Commencement  of  By-laws  "   means  the  day  when 
the    By-laws    come    into    operation    under     the 
Charter. 
"  Committee  "  means  any  Committee  duly  appointed 
by    the    Council,    and    where    qualified    by    any 
prefix  means  the  Committee  appointed  as  afore- 
sa.id    for    the    purposes   denoted    or    indicated    by 
such  prefix  or  other  the  meaning  assigned  thereto 
under  the  By-laws. 
"  Treasurer "    means   the    person    appointed    pursuant 
to   the    By-laws    as    Honorary    Treasurer    of   the 
Society. 


"  Foreign    Secretary "    means    the    person    appointed 

pursuant   to    the    By-laws   as    Honorary    Foreign 

Secretary  of  the  Society. 
"  The  Secretary  "  means  the  Secretary  of  the  Society 

appointed  by  the   Council,  or    the    person    acting 

in   that   capacity    by  the  direction  of  the  Council 

pursuant  to  the  By-laws. 
"  The    Editor "    means    the    Editor    of    the    Journal 

appointed    by   the    Council,  or   the   person   acting 

in   that  capacity  by  the  direction  of  the  Council 

pursuant  to  the  By-laws. 
"  Sectional  Officers  "  means  the  Chairman   and   Hon. 

Secretary  of  the   several   Local  Sections. 
"  Member  "  means  any  Member  of    the  Society. 
"  The     Schedule "     means     the    Schedule     of    Forms 

annexed  to  the   By-laws 
"  The    Register  "  means    the  Register    of    the  Society 

of  1881,  continued  as  the  Register  of  the  Society 

pursuant  to  the  By-laws. 

Forms. 

(5.)  The  forms  set  forth  in  the  Schedule,  and  such 
other  forms  as  the  Council  may  from  time  to  time 
authorise,  shall  be  used  in  the  several  cases  to  which 
they  are  applicable,  with  such  amendments,  alterations, 
or  additions  thereto,  if  any,  which  the  Council  may 
from  time  to  time  determine,  and  all  notes  and  directions 
printed  thereon  shall  be  read  and  construed  as  part 
of  such  forms,  and  be  observed  accordingly,  but  it  shall 
be  sufficient  if  the  forms  are  substantially  followed,  and 
no  act  or  proceeding  shall  be  invalid  merely  by  reason 
of  any  formal  defect. 

Part  II.— MEMBERS. 

Proposal  of  Candidate. 

(6.)  Every  person  desirous  of  being  admitted  as  a 
Member  of  the  Society  shall  be  duly  proposed  as  a 
candidate  for  admission  upon  Form  (A)  set  out  in  the 
Schedule,  or  such  other  form  as  the  Council  may  from 
time  to  time  prescribe.  The  proposal  form  shall  be 
signed  by  two  Members,  to  one  of  whom  at  the 
least  the  candidate  shall  be  known  personally,  and 
every  candidate  shall  make  and  subscribe  the  declaration 
therein  contained — that,  if  elected,  he  agrees  to  be 
bound  by  the  Charter  and  By-laws  and  by  any  Regulations 
made  thereunder,  and  to  further  the  objects  of  the 
Society. 

Election  of  Members. 

(7.)  All  proposal  forms  of  Candidates,  duly  signed 
and  subscribed  as  hereinbefore  provided,  received  by 
the  Secretary  prior  to  the  issue  by  him  of  notice  con- 
vening an  Ordinary  Meeting  of  Council,  shall  be'eonsidered 
thereat,  and  the  Council  may  in  their  absolutef  discretion, 
by  resolution  passed  by  a  majority  of  those  present, 
elect  or  postpone  the  election  of  any  candidate  as  a 
Member  of  the  Society,  or  may  refuse  to  elect  any 
candidate  whom  they  consider  to  be  not  a  fit  or  proper 
person  to  be  elected  as  aforesaid,  and  upon  such  election 
may  also  decide  whether  any  Member  so  elected  shall 
be  required  to  pay  for  the  year  then  current  the 
whole  or  any  proportionate  part  of  the'J/annual  or 
other  subscription  or  other  fee  hereafter  provided,  and 
thereupon  the  Secretary  shall  give  notice  of  such  election 
and  decision  to  the  Member  elected  as  aforesaid,  and 
upon  such  notice  and  the  payment  of  the  said  sub- 
scription or  other  fee,  the  person  so  elected  shall, 
pursuant  to  the  Charter  and  By-laws,  become  and 
continue  to  be  subject  to  all  the  duties  and  obligations, 
and  entitled  to  all  the  rights  and  privileges  of  a  Member. 

Register  of  Members. 

(8.)  The  Register  of  the  Society  of  1881  shall  become, 
and  the  Council  shall  cause  the  same  to  be  continued 
as,  the  Register  of  the  Society  by  the  entry  therein  by 
the  Secretary,  or  other  person  authorised  by  the  Council, 
of  the  names  of  all  persons  elected  Members'*  asj herein- 
before provided,  together  with  the  date\bf  their"  several 
elections,  and  sufficient  particulars  of  their  several  pro- 
fessions   or    occupations   and    addresses,    and    such    par- 
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ticulars  shall  be  amended  or  corrected  as  occasion  may 
require,  and  the  Council  may  cause  to  be  printed,  and 
sent  without  any  charge  therefor  to  each  Member,  a  list 
of  the  names  and  respective  addresses  of  all  Members 
then  appearing  in  the  Register. 

Entrance  Fee. 

(9.)  Except  as  otherwise  decided  by  the  Council,  every 
Member  shall,  upon  notice  of  his  election,  in  addition 
to  a  subscription  for  the  current  year  in  which  he  is 
elected,  or  any  payment  in  lieu  thereof,  pay  to  the 
Treasurer,  or  other  person  appointed  by  the  Council 
to  receive  Members'  fees  or  subscriptions,  an  entrance 
fee  of  One  Guinea,  or  such  other  amount  as  may  for 
the  time  being  be  prescribed  by  Regulations. 

Annual  Subscription. 
(10.)  Every  Member  shall  on  the  first  day  of  January 
in  each  year  pay  to  the  Treasurer,  or  other  person  as 
aforesaid,  the  sum  of  One  pound  five  shillings,  or  such 
other  sum  as  the  Council  may  prescribe  by  Regulations, 
and  every  Member  shall  upon  his  election  pay  the  like 
amount  as  his  subscription  for  the  year  current  in  which 
he  is  elected,  or  such  proportionate  part  thereof  as  may 
be  decided  by  the  Council,  but  in  lieu  of  any  such  pay- 
ment a  Member  may  compound  for  that  and  all  future 
payments,  as  hereinafter  provided. 

Life  Compositions. 
(11.)  A  Member,  upon  his  election,  or  any  other 
Member  whose  subscription  is  not  in  arrear,  may  at 
any  time  compound  for  all  annual  subscriptions  by 
payment  to  the  Treasurer,  or  other  person  as  aforesaid, 
the  sum  following  (that  is  to  say) : — 

(a)  A  Member   whose  age  does  not  exceed  30  years, 

the  sum  of  £25. 

(b)  A  Member  whose  age  exceeds  30  years,   the  sum 

of  £20,  less  such  sum  as  is  ascertained  to  be  equal 

to  one-fourth  part  of  the  total  of  the  sums  which 

have    been    paid    by    such     Member     as     annual 

subscriptions  after  reaching  the  age  of  30  years. 

But    before    accepting    any    compounding    payment    the 

Council    may    require    from    any    Member    desirous     of 

compounding  such  evidence  of  his  age  as  they  may  think 

fit. 

Subscriptions  in  Arrear. 

(12.)  Any  "Member  whose  annual  subscription,  payable 
on  the  first  day  of  January,  is  unpaid  on  the  first  day 
of  March  next  following,  shall,  while  remaining  subject 
to  the  duties  and  obligations,  not  be  entitled  to  anv 
of  the  rights  of  a  Member  until  such  subscription  shall 
be  paid,  and  upon  the  first  day  of  May  the  Secretary 
shall  give  notice  to  all  Members  whose  subscriptions 
are  so  in  arrear,  and  shall  furnish  a  list  of  such  notices  to 
the  Council  at  the  next  ensuing  Ordinary  Meeting  thereof, 
and  if  the  Council  shall  then  so  direct,  shall  by  further 
notice  require  such  Member  to  pay  the  said  arrears  by  a 
date  to  be  fixed  by  them  ;  and  if  any  Member  on  the 
next  ensuing  thirty-first  day  of  December  shall 
continue  in  arrear,  such  Member  shall  cease  to  be  a 
Member,  and  his  name  shall  then  be  removed  from 
the  Register  by  the  Secretary,  but  without  prejudice 
to  the  right  of  the  Council  to  recover  any  such 
arrears  or  to  enforce  any  duty  or  obligation  to 
which,  as  a  Member,  he  may  have  become  liable 
at  the  time  of  such  removal,  in  any  Court  of  com- 
petent jurisdiction,  and  if  the  Council  shall  so  direct, 
the   name    of   any    Member    removed    as   aforesaid     shall 

be  published  in  the  Journal.  Notwithstanding  anything 
in  this  By-law  provided,  the  Council  in  the  exercise 
of  their  sole  discretion  may,  having  regard  t<>  (he  cir- 
OumstanceB  in  which  the  Subscription  of  any  Member 
shall  be  in  arrear  as  aforesaid,  postpone  or  remit  the 
payment  thereof,  and  continue  suoh  Member  in  lull 
enjoyment  of  all  rights  of  Membership  as  if  such  sub- 
scription bad  not  at  any  time  been  ,,r  continued  in 
arrear. 

Certain  Disc/ualificalioni  of  Mcmbcrx  in  Arrear. 

(13.)  A  Member  who  haH  not  paid  before  Hie  first  day 
of   March  any  fee  or  subscript  ion   payable  and  due  by  him 


shall  be  disqualified  for  nomination  as  President,  Vice- 
President,  and  Ordinary  Member  of  Council,  and  to 
continue  in  any  such  office,  and  to  become  or  remain  an 
ex-ofjicio  Member  of  Council,  and  to  sign  the  form  of 
nomination  of  an  ordinary  Member  of  Council. 

Resignation  of  Members. 

(14.)  Any  Member  may  at  any  time  determine  his 
Membership  by  notice  in  writing  to  that  effect,  sent  to 
the  Secretary  not  later  than  the  thirty-first  day  of 
December  in  any  year,  but  such  notice  in  order  to  operate 
as  a  determination  shall  be  accompanied  by  payment 
of  any  subscription  or  fee  which  at  the  date  of  the  notice 
shall  have  become  payable  by  the  Member,  and  which 
remains  unpaid  in  respect  of  Membership  for  that  year. 

Suspension  or  Determination  of  Membership  by  Council. 

(15.)  Any  Member  in  respect  of  whom  a  complaint 
of  misconduct  is  made  to  the  Council,  which  com- 
plaint, the  Member  first  having  had  an  oppor- 
tunity of  being  heard,  is  sufficiently  established, 
in  the  opinion  of  the  Council,  may,  by  resolution 
of  the  Council  as  hereinafter  provided,  be  sus- 
pended from  rights  of  Membership  for  such  period 
as  the  Council  may  decide,  or  the  Council  may 
in  like  manner  decide  that  his  Membership  shall 
be  determined,  and  thereupon  such  Member  shall  cease 
to  be  a  Member,  and  his  name  shall  be  removed  from  the 
Register  ;  and  in  the  event  of  it  being  brought  to  the 
notice  of  the  Council  that  any  Member  has  been  adjudged 
by  a  Court  of  competent  jurisdiction  in  the  country 
in  which  he  is  alleged  to  have  committed  an  offence 
to  be  guilty  of  an  offence  which  in  Great  Britain  or  Ireland 
would  be  an  indictable  offence  punishable  alone  by 
imprisonment,  then,  except  such  offence  may  be  regarded 
as  a  political  offence,  the  Council  may  order  his  name  to 
be  removed  from  the  Register,  and  thereupon  he  shall 
cease  to  be  a  Member.  A  resolution  of  the  Council 
as  aforesaid  shall  not  be  passed  unless  twelve  or  more 
Members  of  the  Council  are  present  at  the  meeting  at 
which  it  is  proposed  and  not  less  than  two-thirds  of  those 
present  vote  in  favour  of  such  resolution. 

Introduction  of  Visitors. 

(lf>).  Every  Member  shall  be  at  liberty  to  introduce, 
at  any  meeting  of  a  Local  Section  at  which  the  Member 
introducing  is  entitled  to  be  present,  such  visitors  as  the 
rules  of  the  Local  Section  may  prescribe.  Every 
such  visitor  shall  enter  his  name  in  a  book  provided 
for  that  purpose,  and  may  take  part  in  but  shall  not 
vote  at  the  meeting,  but  the  Committee  of  the  Local 
Section  may,  in  consequence  of  any  special  circumstances 
relating  to  any  such  meeting,  suspend  the  said  liberty 
by  notice  given  cither  in  the  notice  convening  the  meeting, 
or  at  a  reasonable  time  prior  to  the  holding  thereof. 

Restriction  on  use  of  Distinctive  Title  or  Initials. 

(17.)  Any  Member  who  shall  persistently  use  after, 
or  in  conjunction  with,  his  name,  letters  or  initials  which 
purport  to  indicate  or  convey  that  Membership  of  the 
Society  confers  upon  him  any  degree,  qualification,  or 
authority  to  practise  in  any  profession  or  calling,  or  a 
right  to  use  any  distinctive  title,  after  notice  from  the 
.Secretary  authorised  by  resolution  of  the  Council  to 
discontinue  such  use,  may  be  deemed  by  the  Council  to  be 
guilty  of  misconduct,  but  this  By-law  shall  not  present 
any  Member  from  bona  fide  subscribing  or  describing 
himself  as  a  Member  of  Hh'  Society  or  any  offioe  hearer 
thereof. 

Re-admission  of  a  former  Member. 

(IS.)  Any  former  Member  whoso  Membership  has 
ceased  or  been  determined  under  any  provisions  of  the 
By-laws,  may  apply  for  re  admission  to  Membership,  and 
sinli  application  shall  be  considered  and  decided  upon  by 
the  Council  at  the  next  ensuing  Ordinary  Meeting  thereof 
in  all  respects  as  if  il  Hi'iv  a  proposal  for  Membership  of 
(lie  Society,  and  if  such  application  be  granted,  then  after 
notice  thereof  by  the  Secretary  to  the  applicant,  and 
upon  making  such  payments  and  complying  with  such 
conditions,  if  any,  which  the  Council  may  decide,  the 
applicant    shall   be  re -admit  ted   to   Membership,  and  shall 
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again  become  subject  and  entitled  to  all  the  duties. 
obligations,  and  rights  of  a  Member.  A  resolution  of 
the  Council  under  the  provisions  of  this  By-law  shall 
not  be  effective  unless  there  shall  he  present  not  less 
than  twelve  Members  of  the  Council,  three-fourths  of 
whom  at  the  least  shall  vote  in  favour  of  such  resolution, 
and  any  resolution  as  aforesaid,  if  the  Council  in  like 
manner  so  determine,  may  he  published  in  the  Journal. 

Part  EH.— THE  COUNCIL. 
Constitution. 

(19.)  The  Council  shall  consist  of: — 

((/)    Twenty-five    elected    Members    of    Council,    com- 
prising :— 

(i.)  A   President  ; 

(ii.)  Twelve  Vice-Presidents  ; 

(iii.)  Twelve  ordinary  Members  of  Council ; 
(b)  Ex-officin  Members  of  Council,  comprising : — 

(iv.)  The  Sectional  Officers; 

(v.)  The  Treasurer,  the  Foreign  Secretary; 
all  of  whom  shall  be  Members  of  the  Society. 

The  elected  Members  of  Council,  except  Members 
appointed  to  till  casual  vacancies,  shall  be  elected  by 
ballot  at  the  time,  in  the  manner,  and  for  the  respective 
jieriods  prescribed  by  the  By-laws,  and  all  Members  of 
Council  in  office  at  the  commencement  of  the  By-laws 
shall  in  their  several  capacities  continue  in  office, 
but  subject  to  all  incidences,  whether  as  to 
powers,  duties,  retirement,  re-election,  nomination, 
election,  or  otherwise,  as  if  they  had  been  elected  and 
were  holding  office  pursuant  to  and  under  the  several 
provisions  of  the  By-laws  applicable  thereto. 

The  President. 

(20.)  The  President  shall  be  nominated  from  amongst 
the  Members  by  the  Council,  and  such  member  so  nomin- 
ated shall  be  submitted  by  the  Council  for  election  at  the 
Annual  General  Meeting  in  manner  hereinafter  provided. 
He  shall  retire  from  office  at  the  next  ensuing  Annual 
General  Meeting,  and  shall  be  eligible  for  re-election, 
hut  a  Member  who  has  been  elected  or  appointed 
President  two  years  or  one  year  and  a  part  of  another 
year  in  succession,  shall  not  be  eligible  for  election  as 
President  before  the  Annual  General  Meeting  next  but 
one  ensuing  after  his  last  retirement.  A  retiring  President 
not  nominated  for  re-election  shall  be  nominated  by  the 
Council  as  one  of  the  four  Vice-Presidents  to  be  submitted 
for  election  at  the  next  ensuing  Annual  General  Meeting. 

Vice-Presidents. 

(21.)  The  Vice-Presidents  shall  be  nominated  from 
amongst  the  Members  by  the  Council,  and  such  Members 
so  nominated  shall  be  submitted  by  the  Council  for 
election  at  the  next  ensuing  Annual  General  Meeting  in 
manner  provided  by  the  By-laws. 

Four  Vice-Presidents  shall  retire  from  office  at  each 
Annual  General  Meeting,  none  of  whom  shall  be  eligible 
for  election  as  a  Vice-President  or  an  ordinary  Member 
of  Council  before  the  Annual  General  Meeting  next 
ensuing  after  the  said  retirement,  but  a  Member  appointed 
Vice-President  to  fill  a  casual  vacancy  shall  not,  upon 
the  expiration  of  the  term  for  which  he  is  so  appointed, 
be  ineligible  as  aforesaid. 

All  Vice-Presidents  shall  retire  in  rotation  in  accordance 
with  the  seniority  of  their  respective  terms  of  office. 
and  if  in  ascertaining  which  four  of  them  shall  retire  as 
aforesaid  it  shall  appear  that  there  is  equality  of  term 
of  office  in  the  case  of  more  than  four  of  them  of  the 
highest  degree  of  seniority,  or  in  the  case  of  two  or  more 
of  them  of  a  lower  degree  of  seniority  required  to  make 
up  four  retiring  Vice-Presidents,  the  Council  shall  decide 
which  of  them  having  such  respective  equality  of  term 
shnll  retire. 

A  Vice-President  nominated  as  President  in  accordance 
with  the  last  preceding  By-law  shall,  upon  election  as 
President,  vacate  the  office  of  Vice-President,  and  the 
vacancy  thereby  created  shall  be  deemed  to  be  a 
casual  vacancy. 


Ordinary  Members  of  Council. 

(22.)  Ordinary  members  of  Council  shall  be  nominated 
from  amongst  the  Members  by  the  Members,  and  such 
.Members  so  nominated  shall  be  submitted  by  the  Council 
tor  election  at  the  next  ensuing  Annual  General  Meeting 
m  manner  prescribed  by  the  By-laws. 

Four  ordinary  Members  of  Council  shall  retire  from 
ci thee  at  each  Annual  General  Meeting,  none  of  whom 
shall  be  eligible  for  election  as  an  ordinary  Member  of 
Council  before  the  Annual  General  Meeting  next  ensuing 
after  the  said  retirement,  but  an  ordinary  Member  of 
Council  appointed  to  fill  a  casual  vacancy  shall  not,  upon 
the  expiration  of  the  term  of  office  for  which  he  is 
appointed,  be  ineligible  as  aforesaid. 

All  ordinary  Members  of  Council  shall  retire  in  rotation, 
in  accordance  with  the  seniority  of  their  respective  terms 
of  office,  and  if  in  ascertaining  which  four  of  them  shall 
retire  as  aforesaid  it  shall  appear  that  there  is  equality 
of  term  of  office  in  the  case  of  more  than  four  of  them 
of  the  highest  degree  of  seniority,  or  in  the  case  of  two 
or  more  of  them  of  a  lower  degree  of  seniority  required 
to  make  up  the  four  retiring  ordinary  Members  of  Council, 
the  Council  shall  decide  which  of  them  having  such 
respective  equality  of  term  shall  retire. 

An  ordinary  Member  of  Council  nominated  either  as 
President  or  as  Vice-President  in  accordance  with  the 
last  two  preceding  By-laws  respectively  shall,  upon 
election  as  President  or  Vice-President,  as  the  case  may 
be,  vacate  the  office  of  ordinary  Member  of  Council, 
and  the  vacancy  thereby  created  shall  be  deemed  to  be 
a  casual  vacancy. 

Qualification  of  an  ordinary  Member  of  Council. 

(23.)  An  ordinary  Member  of  Council  shall  be 
nominated  by  ten  or  more  Members  upon  Form  (B) 
in  the  Schedule,  a  copy  of  which  form  shall  be  furnished 
by  the  Secretary  upon  the  written  or  verbal  request 
of  any  Member,  but  a  Member  shall  not  be  eligible  to 
sign  more  than  one  such  nomination  form,  and  the  Member 
nominated  shall  sign  the  declaration  set  forth  on  the 
form.  A  nomination  shall  be  declared  invalid  by  the 
Council  if  : — 

(a)  The    Member    thereon    nominated    is    disqualified 

for  election,  or  ineligible  to  be  elected,  as  provided 
by  the  By-laws. 

(b)  The   nomination    is   not   made    on    the   authorised 

printed  form,  or  substantially  not  in  the  manner 
directed  thereon. 

(c)  The  nomination   form   is  signed   by  less  than   ten 

Members    not    disqualified,    .or    not    ineligible    to 
nominate  as  provided  by  the  By-laws. 

(d)  The   nomination    form    is   not   received    before    or 

upon  the  day  appointed  therefor, 
(c)  The  Member  nominated  has  not  signed  the  declara- 
tion printed  upon  the  form. 
A  Member  whose  nomination  aforesaid  is  declared  to  be 
invalid   shall  receive  notice  thereof  from  the  Secretary 
and  shall  not  be  submitted  for  election. 

Council  to  Notify  all  Vacancies  and  Nominations  by  them. 

(24.)  In  every  year  the  Council  shall  cause  a  list  to 
be  prepared  setting  forth  the  names  of  all  Members  of 
the  Council,  showing  which  of  them  are  due  to  retire  at 
the  next  ensuing  Annual  General  Meeting,  and  which  (if 
any)  of  them  are  eligible  for  re-election,  and  such  list  shall 
be  approved  by  the  Council  at  any  meeting  thereof,  not 
less  than  two  months  prior  to  the  Annual  General 
Meeting  aforesaid,  and  the  Council  shall  at  the  same 
meeting  nominate  the  Members  to  be  submitted  to  such 
meeting  for  election  as  President  and  Vice-Presidents 
respectively,  and  shall  also  appoint  Members  as  Treasurer 
and  Foreign  Secretary  respectively  to  take  the  places  of 
the  Treasurer  and  Foreign  Secretary  who  will  retire 
at  the  said  General  Meeting.  The  said  list,  together 
with  the  names  of  the  Members  nominated  and  appointed 
as  aforesaid,  shall  be  printed  as  a  notice  to  Members, 
which  notice  shall  contain  a  statement  inviting  Members 
to  nominate  the  ordinary  Members  of  Council  to  be 
elected  at  the  said  General  Meeting,  and  appointing  a 
day  before  or  upon  which  such  nominations  shall  be 
received  by  the  Secretary  according  to  Form  (B)  in  the 
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Schedule,  and  the  said  notice,  as  approved,  shall  be  sent 
to  all  the  Members  with,  or  in,  the  next  issue  of  the 
Journal. 

Nomination  of  ordinary  Members  of  Council. 
(25.)  All  nomination  forms  of  ordinary  Members  of 
Council  received  by  the  Secretary  shall  be  considered  by 
the  Council  at  the  meeting  thereof  next  ensuing  after 
the  date  appointed  for  their  delivery,  and  the  Members 
whose  nominations  are  not  then  declared  to  be  invalid, 
together  with  the  Members  nominated  by  the  Council 
as  President  and  Vice-Presidents  respectively,  shall  be 
submitted  for  election  at  the  next  ensuing  Annual  General 
Meeting.  But  if  the  number  of  Members  nominated 
or  not  nominated  validly  shall  be  less  than  the  number 
of  vacancies,  the  Council  shall  thereupon  nominate 
such  Members  as  are  requisite  to  make  up  the  number 
required,  and  in  that  event,  and  also  whenever  the 
nominations  considered  and  not  declared  to  be  invalid 
by  the  Council  are  equal  to  the  number  of  vacancies, 
although  the  names  of  Members  nominated  in  either 
case  shall  be  submitted  to  the  General  Meeting,  no  ballot 
shall  be  taken  thereon. 

Election  of  Council. 

(26.)  The  election  of  all  elected  Members  of  Council, 
in  whatever  capacity,  shall,  except  as  provided  by  the 
By-laws,  be  by  ballot  taken  upon  the  first  day  of  each 
Annual  General  Meeting,  and  shall  be  conducted  in  manner 
and  otherwise  subject  to  such  Regulations  relating 
thereto  as  the  Council  may  make,  but  a  Member  may 
record  his  votes  either  by  delivering  his  ballot  list 
personally  or  by  post  at  the  said  General  Meeting  in 
accordance  with  the  Regulations. 

The  Council  in  every  year  shall  cause  to  be  prepared, 
and  shall  send  to  all  the  Members  not  less  than  twenty- 
one  days  before  the  Annual  General  Meeting,  a  ballot  list 
of  the  Council,  showing  the  names  of  all  Members  thereof 
in  their  several  capacities,  and  which  of  them  are  to 
retire,  and  setting  forth  separately  thereon  the  names 
of  Members  in  each  class  or  capacity  of  elected  Members 
submitted  for  election,  and  also  the  names  of  the 
Treasurer  and  Foreign  Secretary  appointed  by  the 
Council  to  succeed  the  retiring  Treasurer  and  Foreign 
Secretary,  and  the  name  of  the  retiring  Auditor  re- 
spectively. The  ballot  list  shall  be  according  to  such 
form  as  the  Council  may  from  time  to  time  authorise. 
Meetings  of  Council. 
(27.)  One  Ordinary  Meeting  of  the  Council  at  the  least 
shall  be  held  every  month  to  transact  such  business 
relating  to  the  affairs  of  the  Society  as  may  be  necessary, 
except  that  if  the  Council  so  decide  an  Ordinary  Meeting 
of  the  Council  need  not  be  held  during  the  months  of 
August  and  September,  but  a  Special  Meeting  of  the 
Council  may  be  convened  by  the  President  at  any  time 
and  shall  be  convened  by  the  Secretary  whenever  he 
shall  receive  a  notice  signed  by  not  less  than  seven 
Members  of  Council  calling  upon  him  to  convene  such 
meeting,  and  stating  the  matter  to  be  considered  thereat, 
and  notice  thereof  shall  be  given  to  all  Members  <>('  the 
Council  as  and  in  the  maimer  provided  by  the  Standing 
Onhrs  of  1  lie  Council,  and  no  other  business  shall  he 
considered  >ii  Buch  Special  Meeting  of  Council.  Except 
where  otherwise  provided  by  the  Charter]  or  the  By-laws, 
any  seven  Members  of  the  Council  shall  constitute  a 
quorum. 

Standing  Orders  of  Council. 

(28.)  Subject  (o  any  ni  the  provisions  of  the  Charter 

or  (he  By-laws,  the  Council  mas  for  the  line  ;,n<l  proper 

regulation  of  its  own  proceedings  make  Standing  Orders, 

and   subject   to  any   provisions   therein   contained,   and 

relating   thereto,    may   at    any   time   add    tii,    alter,    amend, 
or  rescind  such  Standing   i  Irder  -. 

.  Ippointmi  ni  nj  ('inn in iii' 

(29.)   Subject      I,,     (I,,,     provisions    Of     the    Charter    and 

the   By-laws,  the  Council  may  appoint  Committees  Erona 

amongst     themselves,     and     may    delegate     any     of     their 
powers   to   SUOb    Committees,    and    in    furtherance   of  other 

the  objects  of  the  Society,  may  also  appoint  Committees 


composed  wholly  of  Members  of  the  Council,  or  of 
Members  of  the  Society,  or  partly  of  Members  of  the 
Council  and  partly  of  Members  of  the  Society,  and  may 
fix  the  quorum  and  make  rules  for  regulating  the  pro- 
ceedings of  any  of  the  Committees  aforesaid.  The 
President  shall  be  a  Member  of  all  Committees,  and  the 
Secretary,  unless  the  Council  shall  otherwise  decide,  shall 
act  as  Secretary  to  each  Committee  appointed  as  afore- 
said. 

Resignation  of  Member  of  Council. 

(30.)  Any  Member  of  the  Council  may  resign  his  office 
by  notice  in  writing  to  the  Secretary  of  such  his  desire, 
and  upon  the  acceptance  thereof  by  the  Council  he  shall 
cease  to  hold  his  said  office,  but  not  until  then. 

Vacation  of  Office  of  Member  of  Council. 

(31.)  The  office  of  any  Member  of  the  Council,  whether 
elected  or  ex-ofpcio,  shall  be  deemed  to  be  vacated  for 
any  of  the  following  reasons  : — 

(a)  If  any  such  Member  ceases  to  be  a  Member  of 
the  Society,  or  his  Membership  thereof  becomes 
suspended  for  any  period,  or  determined  as  pro- 
vided by  the  By-laws. 

(b)  If  any  such  Member  becomes  bankrupt,   or  sus- 

pends payment,  or  compounds  with,  or  makes 
an  assignment  of  his  property  for  the  benefit 
of  his  creditors. 

(c)  If  any  such    Member    becomes    a    lunatic    or    is 

declared  of   unsound  mind. 

Casual  Vacancies. 
(32.)  Any  vacancy  in  the  elected  Members  of  Council, 
from  whatever  cause  occurring,  between  any  two  Annual 
General  Meetings,  shall  be  filled  by  the  Council  at  a 
Council  Meeting,  at  which  not  less  than  twelve  Members 
of  Council  are  present  and  vote.  The  Member  appointed 
to  fill  a  casual  vacancy  shall  retire  at  the  time  when  the 
person  in  whose  stead  he  is  appointed  would  in  due 
course  have  retired  if  the  office  held  by  him  had  not 
become  vacant,  but  the  Member  appointed  shall  be 
eligible  for  re-election  unless  it  be  otherwise  provided 
in  the  By-laws. 

Honorary  Treasurer. 

(33.)  The  Council  shall  appoint  a  Member  as  Honorary 
Treasurer  of  the  Society,  who  shall,  subject  to  the 
direction  and  control  of  the  Council,  receive  and  give 
receipts,  and  account  for  all  subscriptions,  fees,  and  other 
payments  payable  or  due  to  or  by  the  Society,  and  shall 
cause  to  be  made,  and  shall,  as  occasion  may  require, 
submit  to  the  Council  a  statement  of  the  income  and  of 
current  payments  or  expenditure  which  are,  or  ought 
to  be,  made  by  the  Council,  and  shall  prepare  or  cause  to 
be  prepared,  in  sufficient  time  to  be  submitted  to  the 
Annual  General  Meeting,  a  balance  sheet  showing  the 
income  and  expenditure,  and  all  liabilities  and  assets  and 
investments  of  the  Society  for  the  year  ending  the  thirty- 
first  day  of  December  prior  to  the  said  General 
Meeting,  and  as  far  as  possible  a  general  statement 
of  the  financial  affairs  of  the  Society  for  the  year  then 
current. 

Honorary  Foreign  Secretary. 

(34.)  The  Council  shall  appoint  a  Member  as  Honorary 
Foreign  Secretary  of  the  Society,  who  shall,  subject  to 
the  direction  and  control  of  the  Council,  have  the 
management  of  such  correspondence  of  the  Society  with 
Departments  of  State  or  Corporate  Bodies,  Societies, 
or  persons  of  or  in  foreign  countries  as  occasion  may 
require,  and  ho  shall  report  to  the  Council  on  all  matters 
connected   therewith   or   relating  thereto. 

Appointment  of  Treasurer  ami  Foreign  Secretary, 

(35.)  The  Treasurer  and    Foreign   Secretary  shall   be 

appointed    annually    at     the    meeting    of    the    Council    at 

which  the  President  and  Vice-Presidents  are  nominated, 
ami  except  when  appointed  in  lill  a  casual  vacanoy,  shall 
remain  in  offioe  from  the  next  ensuing  Annual  Genera] 
Mooting  after  their  respective  appointments,  until  the 
Annual  General  Meeting  next  following,  and  during  such 
period  shall  be  cx-of/inD  Members  of  the  Council.     Anj 
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casual  vacancy  in  either  of  the  said  offices  shall  he  filled 
by  the  Council  as  soon  as  may  he  after  the  occurrence 
of  the  vacancy,  but  the  Member  appointed  to  till  such 
casual  vacancy  shall  retire  at  the  next  ensuing  Annual 
General  Meeting  after  his  appointment,  and  either  of 
the  said  offices  shall  be  deemed  to  be  vacated  for  any  of 
the  reasons  provided  by  the  By-laws  for  the  vacation  of 
office  of    Member  of    Council. 

The  Secretary. 

(30.)  The  Council  shall  appoint  an  officer  who  shall 
be  *'  The  Secretary  of  the  Society  of  Chemical  Industry  " 
at  such  remuneration  and  subject  to  such  terms  and 
conditions  as  they  may  from  time  to  time  decide,  and 
may  in  their  discretion  determine  the  appointment  of 
any  such  Secretary,  and  appoint  another  Secretary. 

The  Editor. 
(37.)  The  Council  shall  appoint  an  officer  who  shall 
be  "  the  Editor  of  the  Journal."  at  such  remuneration 
as  they  may  from  time  to  time  decide,  and  may  in  their 
discretion  determine  the  appointment  of  any  such  Editor 
and  appoint  another  Editor.  The  Editor  appointed 
need  not  be  a  Member,  but  shall  be  responsible  to  the 
Council,  and  subject  thereto,  and  to  the  directions  of 
any  Committees  delegated  by  the  Council  to  manage 
or  conduct  the  preparation  or  publication  of  the  Journal, 
shall  have  the  conduct  of  the  literary  management  and 
the  preparation  of  all  matter,  the  editing,  and  the  printing 
and  publication  of  the  Journal,  and  the  organisation, 
control  and  direction  of  such  literary  or  other  staff 
as  may  be  engaged  on  the  Journal  for  the  time  being. 

Council  may  make  Regulations. 

(38.)  The  Council,  may  except  as  otherwise  provided 
by  the  Charter,  make  Regulations  for  carrying  into  effect 
the  Charter  and  the  By-laws,  and  for  the  general  manage- 
ment of  the  affairs  of  the  Society,  but  a  regulation 
shall  not  become  operative  until  confirmed  by  a  resolution 
passed  by  a  majority  of  the  Members  present  at  a 
General  Meeting  at  which  such  regulation  has  been  sub- 
mitted for  consideration,  and  notice  of  such  intended 
submission  shall  be  given  in  the  notice  for  such  General 
Meeting,  and  any  regulations  so  confirmed  may  be  altered, 
amended,  or  repealed  after  notice  given  as  aforesaid  at  an 
ensuing  General  Meeting  summoned  for  that  purpose 
in  manner  provided  by  the  By-laws. 

Mode  of  conducting  Proceedings  of  Council. 

(39.)  Subject  to  other  provisions  of  the  By-laws  relating 
thereto,  all  meetings  of  the  Council,  or  of  any  committees 
appointed  by  them,  whether  as  regards  the  time  and 
place  of  meeting,  notices  thereof,  the  order,  mode,  or 
manner  of  conducting  the  business  thereat,  or  any  other 
matter  or  thing  relating  to  such  meetings,  shall  be 
respectively  regulated  in  accordance  with  the  Standing 
Orders  for  the  time  being  of  the  Council  or  rules  made 
applicable  to  the  said  committees,  which  Standing  Orders 
and  rules  respectively  the  Council  in  their  discretion 
from  time  to  time  are  hereby  empowered  to  make,  alter, 
or  vary. 

Part  IV.— LOCAL    SECTIONS. 

Formation  of  a  Local  Section. 

(40.)  A  Local  Section  may  be  formed  by  the  Council, 
subject  to  the  provisions  in  that  behalf  in  the  Charter, 
whenever  thirty  or  more  Members  residing  in  or  otherwise 
identified  in  interest  with  a  place,  locality,  or  district, 
whether  situate  within  or  without  Great  Britain  or  Ireland, 
make  application  in  writing  to  the  Council,  signed  by  such 
Members,  to  cause  a  Local  Register  to  be  made  for  that 
purpose,  and  represent  to  the  Council  that  the  estab- 
lishment of  such  Local  Section  will  further  more  efficiently 
the  objects  of  the  Society.  If  the  Council,  upon 
consideration  of  such  application,  consider  that  it  would 
be  expedient  to  form  such  Local  Section,  they  may 
require  the  signatories  to  form  a  provisional  com- 
mittee, and  to  submit  draft  rules  under  which  the 
business  of  the  Local  Section  is  intended  to  be  man- 
aged and  conducted,  and  may  provisionally  approve 
su<-h      draft     rules     with     any     modifications     thereof 


which  to  the  Council  may  seem  requisite  or  desirable, 
and  upon  such  provisional  approval,  to  elect  a  com- 
mittee and  officers  as  hereinafter  provided.  Upon 
notice  to  the  Council  that  such  committee  and  officers 
have  been  elected\at  a  meeting  of  any  of  the  signatories 
and  any  other  Members  numbering  in  the  whole  not  less 
than  thirty,  and  that  the  draft  rules  approved  by  the 
Council  as  aforesaid Fhave  been  adopted  at  such  meeting, 
the  Council  shall  allow  the  adopted  rules  as  the  rules 
of  the  said  Local' Section/' and  from  the  date  of  such 
allowance  the  said  Local  Section  shall  be  deemed  to 
be  constituted  in  accordance  with  the  Charter  and 
By-laws. 

Existing  Local  Sections  Ratified. 
(41.)  Every  Local  Section  to  the  formation  of  which 
the  Council  of  the  Society  of  1881  or  the  Council  had 
consented  prior  to  and  which  remains  in  existence  at 
the  commencement  of  the  By-laws,  shall  be  deemed 
to  be  duly  constituted,  and  may  so  remain  and  be 
continued  subject  to  the  By-laws,  and  as  if  it  had  come 
into  existence  thereunder. 

Rules  of  a  Local  Section. 
(42.)  The  rules  of  every  Local  Section  shall  contain 
the  following  provisions  : — 

(i.)  That  the  business  of  the  Local  Section  shall   be 

conducted  by  a  Committee  chosen  from  Members 

on  the  Register  of  the  Local  Section,  consisting 

o£  a  Chairman,  Honorary  Secretary,  and  ordinary 

Members  of  Committee  as  provided  by  Rules. 

(ii.)  That  any  Member  of  the  Society,  whether  resident 

at  or  otherwise  interested  in  the  place  or  locality 

where  the  Local  Section  is  constituted,  shall,  upon 

application  to  the  Honorary  Secretary,  be  entitled 

to  have  his  name  entered  upon  the  Register,  and 

to   become  and  remain  a  Member   thereof  upon 

payment  of  the  annual  sectional  subscription,  if  any, 

for  that  and  each  succeeding  year  during  which 

he    remains    a    Member    of    the    Local    Section, 

without    any    entrance    fee    and    without    being 

elected. 

For  defraying  the  expenses  of  a   Local  Section,   the 

Council  may  require  that  all  Members  thereof  shall  pay 

an    annual    sectional    subscription    not    exceeding    ten 

shillings,    or    the   nearest    monetary    equivalent   thereof 

when  not  payable  in  British  coinage. 

Alterations  of  Rules. 

(43.)  Amendments  in,  alterations  of,  or  additions  to 
the  rules  of  a  Local  Section  shall  be  submitted  to  the 
Council,  and  shall  not  become  operative  or  of  any  effect 
unless  and  until  they  have  been  allowed  by  the  Council, 
and  notice  of  such  allowance  has  been  given  by  the 
Secretary. 

Expenses  of  Loccd  Section.   t 

(44.)  The  expenses  of  a  Local  Section  shall  be  defrayed 
out  of  the  annual  sectional  subscriptions  of  the  Members  of 
such  Section,  but  the  Council  in  its  discretion  may  defray 
the  whole  or  may  make  a  grant  in  aid  thereof  out  of  the 
General  Funds  of  the  Society,  and  a  Local  Section  shall 
not  pay,  or  incur,  any  expenses  except  reasonable  sums 
for  the  printing,  stationery,  advertising,  reporting,  and 
postage  required  for  conducting  the  business,  and  the 
hire  of  rooms  for  meetings  thereof  without  the  previous 
sanction  in  writing  of  the  Council,  and  an  account  of  all 
expenses  paid  or  incurred  by  a  Local  Section  during  the 
year  preceding  the  thirtieth  day  of  June,  shall  on  or 
before  the  fifteenth  day  of  November  in  each  year  be  sent 
to  the  Council. 

Communications  to  L,ocal  Sections. 
(45.)  The  Committee  of  a  Local  Section,  in  furtherance 
of  the  objects  of  the  Society,  may  invite  or  receive  com- 
munications from  any  person,  whether  a  Member  of  the 
Society  or  not,  upon  any  subject  coming  within  the 
scope  of  the  said  objects,  and  such  communications 
may  be  made  by  the  reading  of  an  essay  or  paper, 
or  the  delivery  of  a  lecture  at  a  meeting  of  the  Members 
of  the  Local  Section,  and  every  such  communication 
shall,  before  or  after  such  meeting,  as  the  circumstances 
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may  require,  be  sent  to  the  Council  for  their 
consideration,  and  the  Council  may  in  their  discretion. 
subject  to  any  condition  or  to  any  by-law  or  rule 
relating  thereto,  cause  the  same,  with  or  without  any 
discussion  thereon,  or  any  condensed  abstract  thereof, 
to  be  published  in  the  Journal. 

Sectional  Officers  cx-officio  Members  of  Council. 
(4(i.)  The  Chairman  and  Honorary  Secretary  of  every 
Local    Section,    duly    constituted,     shall    become,    and 
remain,  during  their  respective  terms  of  office  cx-officio 
Members  of  the  Council. 

Restriction  on  Communications  by  Local  Sections. 
(47.)  Neither  the  Committee  of  a  Local  Section  nor 
any  meeting  thereof  shall  cause  to  be  published,  or 
authorise  or  countenance  the  publication  of  any  notice 
upon  any  matter  or  subject  whatsoever,  either  in  the 
name  of  the  Society  or  in  the  name  of  the  said  Com- 
mittee or  Section,  to  the  general  public,  but  all  such 
notices  or  communications  necessary  or  desirable  to  be 
made,  and  all  correspondence  and  communications 
between  a  Local  Section  and  any  corporate  or  public 
body  or  other  Society,  except  it  relate  wholly  to  the 
ordinary  business  of  such  Local  Section,  shall  be 
conducted  through  or  shall  -be  subject  to  the  express 
sanction  of  the  Council. 

Cessor  of  a    Local  Section. 

(48.)  The  Council  may,  at  a  special  meeting  called  for 

that  purpose,  declare  by  resolution  that  a  Local  Section 

shall  be  suspended  in  operation,  or  shall  be  dissolved  :  — 

(a)  If   it    shall   appear   that   the   further   continuance 

of  the  Section  is  not  in  accord  with  or  conducive 

i  to  the  interests  of  the  Society,  or  the  furtherance 

of  its  objects. 

(6)  Whenever    three-fourths   of   the    Members   of   the 

Local    Section    vote    in    favour    of    a    resolution, 

proposed    at    a    meeting    called    for    the    express 

1    purpose,    that    it   is   desirable    such    Section    shall 

be  suspended  or  dissolved. 

Part  V.— THE  JOURNAL. 

Conduct  of  the  Journal. 

(49.)  The  Journal  shall  be  under  the  sole  conduct 
and  management  in  all  respects  of  the  Council,  but  they 
may  at  any  time,  subject  to  any  rules  and  regulations 
made  by  them  in  reference  thereto,  appoint  from  amongst 
the  Members  any  Committees  which  seeai  to  them 
desirable  to  assist  in  such  conduct  or  management, 
and  subject  as  aforesaid,  shall  be  at  liberty  to  delegate 
any  of  their  duties  or  functions  as  regards  the  Journal 
to  any  such  Committee.  The  Council  may  also,  in 
addition  to  the  Editor,  appoint  upon  and  subject 
to  such  terms',  and  at  such  reasonable  remuneration  as 
they  may  decide,  any  contributors,  sub-editors,  abstractors 
or  other  person  to  assist  in  the  compilation,  preparation, 
and  publication  of  the  Journal,  any  of  whom  may  or 
may  not  be  Members. 

Prior  Bight  of  Publication. 

(50.)  It  shall  lie  a  condition  of  acceptance  of  every 
communication  made  to  any  meeting  of  the  Society, 
or  of  a  Local  Section,  or  submitted  to  the  Council  for 
publication  in  the  Journal,  whether  made  .by  a  Member 
or  not,  that,  unless  there  shall  have  been  a  previous 
agreement  tot  hecontrary,  the  Society  shall  thereby  become 
entitled  toa  prior  right  of  publication  thereof,  in  whatever 
form  the  Council  decide  to  make  Buch  publication  in  the 

Journal,    for    three    months    after    its    acceptance,    and    if 

the    person    by    whom   the   communication    is   intended 

to  he  made  is  not  a  Member,  lie  shall  be  informed  of 
this  condition  by  notice  in  writing  from  the  Secretary, 
01   the    Honorary   Secretary   of   the    Local   Section. 

Publication  of  Journal, 

(51.)  The  Council  shall  cause  the  Journal  to  be  p,(b- 
lished  and  sent  to  I  he  .Members  al  least  once  in  e\ITy 
month,   upon   such   dales  as  I  hey    may   t  Lin  k   fit,  and   (hey 

may  sell,  or   present    gratuitously,  or  exchange  copies. 


for  any  part  thereof  to  or  with  any  State  or  public 
department,  or  any  institution,  library,  society,  corporate 
body,  company,  or  person  whatsoever. 

Contents  of  Journal. 

(52.)  Nothing  shall  be  printed  or  published  in  the 
Journal  the  printing  and  publication  whereof  has  not 
been  authorised  by  the  Council,  or  any  Committee 
appointed  by  them,  subject  to  the  By-laws,  and  acting 
in  such  respect  for  and  on  behalf  of  the  Council,  but  the 
Council  or  such  Committee  may  authorise  the  printing 
and  publication  of  any  matter  or  thing  coming  within 
or  relating  to  the  objects  of  the  Society,  and  the  pro- 
ceedings thereof  or  communication  thereto,  or  of  or  to 
any  Local  Section,  in  such  manner  as  they  may  determine, 
and  may  also  accept  and  publish  for  payment  any 
advertisements  of  which  they  may  not  disapprove,  and 
all  payments  made  therefor,  or  for  any  copies  of  the 
Journal  sold  as  aforesaid,  shall  be  credited  to  the  cost 
of  preparing,  editing,  printing,  publishing,  and  dis- 
tributing the  Journal. 

Part  VI.— FINANCIAL. 

Financial  Management  by  Council. 

(53.)  The  administration  of  the  Funds,  and  of  all 
financial  matters  of  or  relating  to  the  Society,  shall 
be  conducted  and  managed  by  the  Council,  who  shall 
act  as  a  general  Committee  of  Finance,  but  they  may 
delegate  any  of  their  duties  or  functions  in  respect 
thereof  to  Committees  composed  of  Members  of  and 
appointed  by  the  Council,  subject  to  the  Standing  Orders 
thereof,  and  such  Committee  shall  act  only  subject 
to  the  control  of  the  Council,  and  of  any  rules  made 
by  them  in  that  behalf. 

Annual  Balance  Sheet. 

(54.)  The  Council  shall  receive  and  consider  and  may 
adopt  the  Annual  Balance  Sheet  and  General  Financial 
Statement  submitted  by  the  Treasurer,  and  the  report 
of  the  Auditors  thereon,  as  provided  by  the  By-la  w», 
and  shall,  whether  adopted  or  not,  cause  the  Balance 
Sheet,  Statement,  and  Report  aforesaid  to  be  printed 
and  sent. to  all  the  Members  as  a  notice  under  the  By-laws, 
and  such  notice  shall  be  sent  not  later  than  the  thirtieth 
day  of  June  in  every  year. 

Financial  Business  at  Ordinary  Meeting  of  Council. 

(55.)  The  Council  shall,  at  each  Ordinary  Meeting 
thereof,  receive,  consider,  and  determine  upon  the 
reports  of  all  Committees  appointed  by  them  upon  all 
matters  whatsoever  of  or  relating  to  the  finances  of 
the  Society,  and  shall  receive  and  consider,  and  may 
adopt  the  statement  prepared  by  the  Treasurer,  as 
provided  by  the  By-laws,  and  shall  authorise  all  payments 
amounting  to  five  pounds  and  upwards  which  are  or 
ought  to  be  made,  and  the  cheques  to  be  drawn  therefor, 

and  may  or  shall  do  and  perform  all  other  acts  and 
things  relating  to  the  financial  administration  of  the 
Society  which  by  the  Charter  or  By-laws  they  have 
authority  or  are  required  to  do  at  such  meeting. 

Bec(i/>ts  and  Payments. 

(58.)  All  moneys  due  or  payable  to  the  Society  shall 
be  paid  to  and  received  by  the  Treasurer,  or  other 
person  in  thai  behalf  appointed  by  the  Council, 
and   a    receipt    for  every   such    payment    shall    be  given 

in  the  name  of  the  Society  by  the  said  Treasure!   or  other 

person.     All  moneys  received  as  aforesaid  shall  be  paid 

forthwith  into  the  account  of  the  Society  kept  at  such 
bankers    as    may    for    the    time    being    be    appointed 

by  the  Council  to  be  the  bankers  of  the  Society,  ami 
no    sum    of    mane]     payable    on    account    of    the    Society 

amounting   t<>    £5   ami    upwards   shall    be    paid   except 

by     a     oheque     authorised     to     be     drawn     on     the     said 

aocount  by  the  Counoil,  ami  every  such  cheque  shall  be 
signed  by  two  members  of  the  Council  and  counter- 
signed   by   the  Secretary. 
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Borrowing  Powers. 

(57.)  Notwithstanding  anything  contained  in  the 
By-laws,  the  Council  may  at  any  time,  in  the  bxercise 
of  their  discretion,  borrow  money  temporarily,  and  may 

pay  interest  thereon,  and  may  charge  the  property. 
a>sets.  and  investments  of  the  Society,  so  far  as  they 
are  enabled  lawfully  so  to  do.  for  the  repayment  and  pay- 
ment of  such  borrowed  money  and  interest  respectively. 

Investments, 

{o*.)  All  entrance  fees  and  life  compositions,  and  all 
donations,  bequests,  and  endowments,  unless  given 
subject  to  any  other  condition,  or  otherwise  provided 
by  any  Deed  of  Trust  relating  thereto,  shall,  and  all 
funds  of  the  Society  not  needed  immediately  for  the 
ordinary  purposes  thereof  may  be  invested  in  the  name 
of  the  Society  or  in  the  names  of  three  Members  of  the 
Society  who  shall  not  be  Members  of  the  Council  in  any 
securities  in  which  Trustees  are  from  time  to  time 
authorised  to  invest  by  virtue  of  the  Trustee  Act,  1893, 
or  any  subsisting  statutory  modification  thereof,  with 
power,  upon  the  authority  and  by  the  direction  of  the 
Council,  from  time  to  time  to  sell  or  vary  such  securities, 
and  the  Council  may  also  from  time  to  time  place 
money  on  deposit  with  the  bankers  of  the  Society. 

Auditor. 

(59.)  The  Members  present  at  the  Annual  General 
Meeting  shall  elect  as  Auditor  of  the  Society,  at 
such  remuneration  as  the  meeting  shall  determine, 
an  Accountant  who  shall  be  a  member  of  the  Institute 
of  Chartered  Accountants  in  England  and  Wales,  or  a 
firm  of  Accountants  the  partners  whereof  are  members 
of  the  said  Institute,  and  the  person  or  firm  so  elected 
shall,  on  election,  become  and  remain  the  Auditor  of 
the  Society  until  the  next  Annual  General  Meeting, 
and  then  shall  cease  to  be  Auditor  unless  re-elected 
at  such  General  Meeting. 

Duties  of  Auditor. 

(60.)  The  Auditor  shall  have  access  at  all  reasonable 
times  to  all  the  accounts  and  books  of  account  in  any- 
wise relating  to  the  income  and  expenditure  and  other- 
wise the  financial  affairs  of  the  Society,  and  shall 
report  upon  the  Balance  Sheet  prepared  by  the  Treasurer 
to  be  submitted  to  the  Annual  General  Meeting,  as 
provided  by  the  By-laws,  and  shall  certify  as  to  the 
correctness  or  otherwise  of  the  liabilities,  assets,  and 
investments  of  the  Society  as  existing  upon  the  thirty-first 
day  of  December  prior  to  the  General  Meeting  at  which 
the  said  Balance  Sheet  is  to  be  presented,  and  his 
report  and  certificate  as  aforesaid,  whatever  its  nature, 
shall  be  printed  and  sent  to  all  the  Members  accompanying 
such  Balance  Sheet. 

Casual  Appointment  and  Removal  of  Auditor. 

(61.)  If  at  any  time  between  two  Annual  General 
Meetings  the  office  of  Auditor  becomes  vacant,  the 
Council  may  appoint  an  Auditor  possessing  the  quali- 
fications aforesaid,  who  shall  remain  in  office  until  the 
next  ensuing  Annual  General  Meeting,  and  the  Members 
may  at  any  time  after  an  Annual  General  Meeting,  by 
a  resolution  passed  by  a  majority  of  two-thirds  of  the 
votes  of  Members  present  and  voting  at  an  Extra- 
ordinary General  Meeting  at  which  not  less  than  thirty 
Members  are  present  and  vote,  remove  any  Auditor 
from  office,  and  may,  by  a  resolution  passed  by  a  majority 
of  the  votes  of  Members  present  and  voting  at  such 
meeting  in  number  not  less  than  aforesaid,  elect  in  manner 
provided  by  the  By-laws  for  the  election  of  a  Trustee, 
and  at  such  remuneration  ae  the  meeting  may  then 
determine,  any  person  or  firm  qualified  to  act  as  afore- 
said. 


he 


Part  VII.— MEETINGS. 
Annual  General  Meeting. 
(62.)  The  Annual  General  Meeting  for  the  transaction 
the  ordinary  general  business  of  the  Society  shall  be 
eld  at  such  place  and  time  in  every  year  as  the  Council 
may  determine. 


The  ordinary  annual  business  of  the  Society  shall 
comprise  : — 

The  Election  of  :— 

Members  of  the  Council ;    the  Auditor ; 
And  any  other  officers  provided  by  the,  Charter  or 
By-laws,  to  be  elected  at  such  meeting. 
The  reception  and  adoption  of  the  Annual  Report  of 
the   Council,    and    the    Balance   Sheet,    Statement 
of     Investments,     and     Financial     Statement     of 
the  Treasurer    submitted  by  the  Council,  together 
with  the  Auditor's  report  thereon. 
And  may  include  : — 

An  Address  by  the  President. 

Any  communications  accepted  by  the  Council,  and 
the  discussion  of  the  same  if  deemed  desirable. 

Conferences  or  discussions  between  the  Members,  or 
between  Members  and  persons  who  are  not 
Members,  and  visits  to  and  inspection  of  works, 
manufactories,  and  other  places  of  interest  to 
the  Members  in  furtherance  of  the  objects  of  the 
Society. 

Such  other  business  as  may  be  necessary  and  of  which 
notice,  according  to  the  By-laws,  has  been  duly 
given. 

Extraordinary  General  Meeting. 
(63.)  The  Council  may,  whenever  tbey  so  decide,  call 
an  Extraordinary  General  Meeting  of  the  Society, 
and  such  meeting  shall  be  called  by  them  on  receiving 
a  requisition  in  writing  so  to  do  signed  by  not  less  than 
thirty  Members,  and  stating  the  object  of  the  proposed 
meeting,  but  business  other  than  that  for  which  the 
meeting  was  called  shall  not  be  discussed  or  transacted 
at  an  Extraordinary  General  Meeting. 

Notices  of  General  Meetings. 
(64.)  Notice  of  the  day,  hour,  and  place  of  the  com- 
mencement of  any  Annual  General  Meeting,  shall  be  sent 
to  all  the  Members  three  months  at  the  least  before  such 
commencement.  In  the  case  of  an  Extraordinary  General 
Meeting  not  less  than  fourteen  days'  notice  thereof 
shall  be  sent  either  with  or  in  the  next  succeeding 
issue  of  the  Journal  after  the  decision  of  the  Council 
to  call  such  meeting,  or  after  the  Council  meeting  next 
following  the  date  upon  which  the  requisition  relating 
thereto  was  received  by  the  Secretary.  The  business 
to  be  considered  at  any  such  Extraordinary  General 
Meeting  shall  be  set  forth  on  the  said  notice. 

Quorum  at  General  Meetings. 

(65.)  The  business  of  an  Annual  General  Meeting 
shall  not  commence  until  the  Members  present  at  the 
meeting  number  thirty  or  upwards. 

The  business  for  which  an  Extraordinary  General 
Meeting  is  called  shall  not  commence  until  the  Members 
present  at  the  meeting  number  thirty  or  upwards,  and  if 
within  one  hour  after  the  time  appointed  for  the  com- 
mencement of  such  meeting  the  said  number  of  Members 
are  not  present  together,  the  meeting  shall  be  thereupon 
and  thereby  dissolved. 

Conduct  of  Business  at  Meetings. 
(66.)  Subject  to  the  provisions  of  the  By-laws  relating 
thereto,  the  order  of  and  the  manner  of  conducting 
the  business,  and  the  way  in  which  Members  may  record 
their  votes  thereat,  or  any  other  matter  or  thing  of  or 
relating  to  a  General  Meeting  of  the  Society  not  pro- 
vided for  in  the  Charter  or  By-laws,  shall  be  regulated 
by  rules  made  from  time  to  time  by  the  Council,  but 
such  rules  or  any  addition  thereto,  alteration,  amendment, 
suspension,  or  rescission  thereof,  shall,  before  becoming 
operative,  be  submitted  to  and  approved  at  an  Annual 
General  Meeting. 

Notice  of  Motion  at  Annual  General  Meeting  to  be  given. 

(67.)  A  Member  wishing  to  bring  before  the  Annual 
General  Meeting  any  motion  not  relating  to  the  ordinary 
annual  business  of  the  Society  as  aforesaid,  shall  give 
notice  to  the  Council  not  less  than  two  months  before 
such  Annual  General  Meeting,  and  no  motion  shall 
come  before  the   meeting  unless  notice  thereof  has  been 


730 


OFFICIAL  NOTICE— BY-LAWS. 


[July  31,  1908. 


the 
the 


so  given,  and  on  receipt  of  such  notice  of  motion 
Council  shall  give  notice  thereof  in  the  next  issue  of 
Journal. 

Chairman  of  Meetings. 

(08.)  At  all  meetings  of  the  Society  the  President  for 
the  time  being,  and  in  his  absence  a  Vice-President, 
who  has  served  as  President,  shall  be  Chairman,  or  in 
the  absence  of  both,  the  Chairman  shall  be  elected  from 
among  other  Vice-Presidents  present,  or  if  none  be  present, 
from  among  the  Members  of  Council  present,  or  in  the 
absence  of  all  of  them,  then  from  among  the  Members 
present. 

Minutes  to  be  Evidence. 

(69.)  Minutes  shall  be  made  in  proper  books,  to  be 
provided  for  the  purpose,  of  all  resolutions  and  proceedings 
of  meetings  of  the  Society  or  of  the  Council,  or  of  each 
Local  Section,  and  of  any  committee  appointed  by  the 
Council  or  a  Local  Section,  and  every  Minute  signed  by 
the  Cliairman  of  the  meeting  to  which  it  relates,  or  by 
the  Chairman  of  a  subsequent  meeting,  shall  be  sufficient 
evidence  of  the  facts  stated  therein. 


Part  VIII.— MISCELLANEOUS. 

Notices  to  Members. 

(70.)  Any  notice  required  by  the  Charter  or  the  By-laws 
to  be  given  to  Members,  whether  relating  in  anywise 
to  the  affairs  of  the  Society,  or  of  a  Local  Section,  may 
be  a  written  or  printed  notice,  and  may  be  sent  to  Members 
either  separately  or  in,  or  with,  or  if  printed  may  be 
printed  under  the  heading  of  "  Notices,"  as  part  of  the 
next  issue  of  the  Journal,  as  -the  Council  may  direct, 
and  any  notice  shall  be  deemed  to  have  been  duly  sent 
to  a  Member  when  such  notice,  or  the  Journal  in  which 
it  is  sent,  or  printed,  and  addressed  to  the  last  address 
of  the  Member  appearing  in  the  Register,  has  been  put 
into  the  post.  All  notices  shall  be  signed  by  the 
Secretary. 

Provisions  as  to  Register. 

(71.)  The  Register  shall  be  kept  by  the  Secretary, 
subject  to  the  direction  of  the  Council,  and  the  last 
address  of  any  Member  entered  therein  shall  for  the 
purpose  of  all  notices  and  otherwise  be  deemed  to  be 
the  address  of  that  Member,  but  a  Member  may  at  any 
time,  by  notice  in  writing  to  the  Secretary,  require  his 
address  last  entered  in  the  Register  to  be  altered. 

Award  of  a  Medal  by  Society. 

(72.)  The  practice  of  the  Society  of  1881  awarding  a 
medal  periodically  to  a  person  selected  by  the  Council 
of  that  Society  as  the  recipient  thereof  may  be  adopted 
and  continued  by  the  Council,  and  the  Council  in  its 
discretion  may  for  such  purpose  apply  the  funds  of  the 
Society,  subject  to  the  following  conditions  (that  is  to 
say) : — 

(a)  The    medal    shall    be    called     "  the    Medal    of   the 

Society  of  Chemical  Industry,"  and  shall  not 
be  awarded  more  frequently  than  once  in  every 
two  years. 

(b)  The  recipient  of  the  medal  shall  be  a  person  who,  in 

the  opinion  of  the  Council,  lias  rendered  conspicuous 
service  to  Applied  ( 'hemistry  by  research,  discovery, 
invention,  or  improvements  in  processes,  or  t<> 
the  Society  in  furtherance  of  its  objects,  and  may 

or  may  not   be  a   Member,  and   may  be  of  any 

nationality. 
(r)  More  than  one  medal  shall  not  be  awarded  in  any 

year. 

(d)  The  presentation  of  the  medal  shall  lie  made  to 
the  recipient  either  in  person  or  proxy  at  the 
Annual  General  Meeting  for  that  year  in  which 
the  Council  decides  to  award  the  medal,  and  the 
name    of    the    recipient     and    the    said    service    in 

respect  of  which  the  medal  is  awarded  shall  be 
notified  to  the  Members  in  the  notice  ,,f  such 
General  Meeting. 


And  the  proposal  to  award  a  medal  shall  be  considered 
at  any  meeting  of  the  Council  held  after  previous  notice 
of  such  proposal,  at  which  not  less  than  twelve  Members 
thereof  are  present  and  vote,  and  a  resolution  to  so  award 
shall  not  be  passed  unless  three-fourths  of  the  said  Members 
vote  in  favour  of  the  resolution,  but  if  so  passed  at  the 
same  or  another  meeting,  and  in  the  same  manner, 
the  Council  shall  consider  and  decide  upon  the  recipient, 
but  the  name  of  a  recipient  shall  not  be  mentioned  in 
the  notice  of  any  meeting  as  aforesaid. 

Library. 

(73.)  Every  paper,  map,  plan,  drawing,  or  model 
presented  to  the  Society  shall  become  the  property  of 
the  Society,  except  the  presenter  thereof  shall  stipulate 
to  the  contrary  at  the  time  of  presentation,  and  all  such, 
together  with  all  publications  presented  to  or  purchased 
by  the  Society,  and  a  set  of  bound  copies  of  all  issues  of 
the  Journal  and  indices  thereof  published  by  the 
Society  of  1881,  or  the  Society,  shall  be  kept  upon  the 
premises  of  the  Society  for  the  use  of  the  Members,  in 
charge  of  a  Librarian  or  other  person  appointed  by  the 
Council,  and  shall  not  be  removed  from  such  premises 
or  kept  elsewhere  except  upon  the  authority  of  the 
Council. 

Pensions. 

(74.)  The  Council  may,  with  the  consent  of  a  General 
Meeting,  make  such  provision  for  pensioning  retired 
officers  and  servants  receiving  remuneration  in  respect 
of  their  several  offices  and  services  as  to  the  Council 
may  seem  just. 

Custody  of  Certain  Books. 

(75.)  The  Register  and  all  Minute  and  Account  books, 
or  other  books  dealing  with  or  recording  the  conduct 
of  the  business  of  the  Society,  except  the  business  trans- 
acted by  a  Local  Section,  shall  be  kept  upon  the  premises 
of  the  Society  in  the  custody  of  the  Secretary  or  other 
person  appointed  by  the  Council  for  that  purpose,  and 
shall  not  be  removed  from  the  said  premises  or  kept  else- 
where except  by  the  authority  of  the  Council. 

Custody  of  Charter  Deeds  and  Securities. 

(76.)  The  Charter  and  all  deeds,  securities,  and  other 
documents  of  title  shall  be  deposited  for  safe  keeping 
with  the  bankers  of  the  Society,  who  shall,  whenever 
required,  produce  them  for  purposes  of  inspection  and 
verification  to  the  Auditor. 

Custody  and  use  of  Common  Seal. 

(77.)  The  Common  Seal  of  the  Society  shall  be  kept  in 
such  custody  as  the  Council  may  for  the  time  being 
determine,  and  such  Seal  shall  not  be  affixed  to  any 
document  or  instrument  except  by  order  of  the  Council, 
and  in  the  presence  of  two  Members  thereof,  and  every 
such  document  or  instrument  when  sealed  shall  be 
signed  by  the  two  Members  of  the  Council  in  whose 
presence  the  Seal  was  affixed,  and  countersigned  by 
the  Secretary. 

Indemnity  of  Officers. 

(78. )  All  Members  of  the  Council,  the  Auditor,  Secretary, 
Editor,  and  other  officers  shall  be  indemnified  by  the 
Society  in  respect  of  all  losses  and  proper  expenses  incurred 
by  them  in  or  about  the  discharge  of  their  respective 
duties,  except  such  as  may  arise  from  their  own  respect  i\c 
wilful  default,  and  none  of  Iheni  shall  he  liable  for  any 
other  Member  of  the  Council,  Auditor,  Secretary,  Editor, 
or  other  officer,  or  for  joining  in  any  receipt  or  document. 
or  for  any  ait  of  conformity,  and  for  any  loss  or  expense 
caused  to  the  Society  except  in  the  case  of  the  like 
default. 

.  \hi  ration  <>f  By-laws. 

(711.)  A  new  By-law,  or  the  alteration,  suspension, 
or  repeal  of  any  existing  |',\  law.  may  he  propostal  at  any 
time    by    the    Council,    and    shall    he    proposed    \,\     them 

after  receipt  of  a  requisition  so  to  do  signed  by  at  least 
fifty  Members.     The  proposal  made  shall  in  all  cases  be 

sot  forth    in    the   notice  of   the    meeting  at    which    it    is   to 

he  considered  ami  decided. 
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THE  SCHEDULE  mentioned  in  these  By-laws, 

FORM  A. 

The 
SOCIETY    OF    CHEMICAL    INDUSTRY. 

Founded    1881.     Incorporated    by   Royal   Charter    11)07. 
Palace  Chambers,  9,  Bridge  Street,  Westminster,  S.W. 


We,  the  undersigned  Members  of  the  Society  of  Chemical 
Industry,  hereby  propose 

(Candidate's  Name  in  full) 

as  a  fit  and  proper  person  to  become  a  Member  of  the 

Society  of  Chemical  Industry. 

For  Names  only  oi\ 

Members  recom-  I 

mending  the  Can-  | 

didate.  I 

And  I,  the  said  Candidate  for  Membership,  hereby 
undertake  that,  if  elected,  I  will  be  bound  by  the  Charter 
and  By-laws  and  by  any  Regulations  made  thereunder 
and  will  further  the  objects  of  the  Society. 

(Signature  of  Candidate) 

Address   to   which   the 

Candidate  wishes  the 

Society's  Publications 

to  be  sent,  and  which 

is  to  be  entered  in  the 

Society's  Register. 
Profession    or    Business . 

Occupation. 


Date 


Extract  from  the  By-laws  relating  to  Members. 
By-laws  6,  7,  9,  10,  12,  and  14. 

FORM  B. 


SOCIETY    OF    CHEMICAL    INDUSTRY. 


,19 


We,  the  undersigned  Members  of  the  Society,  do  hereby 

nominate 

of    

as  a  candidate 

for  election  as  a  Member  of  Council  of  the  Society. 

(Signed) 


1. 
2. 
3. 
4. 
5. 
6. 
7. 
8. 
9. 

10. 

11. 
12. 

13. 
14. 
15. 


16. 
17. 
18. 
19. 
20. 
21. 
22. 
23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 


Sealed  the  fifteenth  day  of  June,  1908,  in  the  presence 
of: — 


and  I  the  said am  willing  to  stand 

for  election,  and  if  elected  will  endeavour  to  attend  the 
Council  Meetings  and  do  all  in  my  power  to  promote  the 
welfare  of  the  Society. 

I  Signature    


O 
O 


Boverton  Redwood,  President. 
Thomas  Tyrer,  Hon.  Treasurer. 
Charles  G.  Cresswell,  Secretary. 


Liverpool  Section. 

Meeting  held  at  the   University,  on  Thursday,   March  12, 
1908. 

DR.    J.    T.    CONROY    IN    THE    CHAIR. 

HURTER  MEMORIAL  LECTURE. 
THE    STRUCTURE    OF    THE    ATOM. 

BY   SIR   OLIVER   LODGE,    D.SC,   F.R.S. 

The  atom  of  matter,  sometimes,  called  the  ultimate 
atom,  has  been  the  object  of  frequent  speculation,  and 
likewise  the  subject  of  much  scientific  scepticism.  In 
my  youth,  chemists  usually  guarded  themselves,  when 
they  "used  the  term  atom,  from  being  supposed  necessarily 
to  imply  that  such  things  really  existed.  And  when 
they  depicted  a  possible  arrangement  of  atoms  in  a 
molecule,  by  means  of  a  graphic  formula,  it  was  always 
in  an  apologetic  spirit,  as  if  such  representation  con- 
veniently expressed  some  part  of  the  facts,  without 
necessarily  representing  anything  really  existent  in 
nature.  This  scepticism  was  in  some  sort  wise,  no 
doubt,  but  in  my  judgment  was  carried  too  far.  If  a 
graphic  formula  conveniently  represented  some  of  the 
facts,  it  must  be  because  it  genuinely  corresponded 
to  something  real  and  true.  That  it  was  a  complete  or 
adequate  representation  no  one  could  imagine ;  but 
that  it  was  worthy  of  being  favourably  regarded  for 
whatever  was  true  in  it,  without  being  subject  to  constant 
detrimental  criticism,  I  fully  believe.  How  conld  the 
formulae  correspond  to  reality  when  they  were  only 
diagrams  drawn  upon  flat  paper  ?  They  certainly  could 
not ;  but  these  drawings  might  have  been  regarded  as 
plane  projections  of  a  grouping  in  space,  and  an  effort 
might  have  been  made  to  conceive  the  real  groupings 
which  could  be  thus  imperfectly  represented.  Had 
there  been  faith  in  the  reality  and  genuine  character 
of  some  such  grouping,  the  attempt  to  realise  what  it 
might  be  really  like  would  have  been  made  far  sooner 
than  it  was,  for  the  idea  of  such  an  attempt  is  an  obvious 
one ; —  the  merit  of  those  who  have  now  at  last  properly 
worked  at  it  (Van  t'Hoff  and  others)  consists  in  the  way 
they  have  elaborated  the  details  and  applied  them  in 
a  consistent  manner  to  explain  the  properties  of  a  great 
variety  of  compounds  and  their  allotropic  forms. 

So  also  the  bare  idea  of  "  survival  of  the  fittest "  was 
an  obvious  one — the  narrative  of  every  shipwreck  and 
most  fires  and  colliery  disasters  contain  examples  of  it  ; 
the  idea  and  its  tendency  could  be,  and  were,  conceived 
clearly  by  a  naturalist  in  the  space  of  some  two  hours. 
The  major  merit  is  held  to  belong  to  the  careful  elabora- 
tion of  details,  and  the  patient  scrutiny  of  theory  in 
the  light  of  a  vast  number  of  facts,  over  a  period  of  thirty 
years.  But  this  work  would  not  have  been  undertaken 
if  there  had  been  fundamental  scepticism  as  to  the  exis- 
tence of  species.  The  existence  and  problem  of  species 
was  the  stimulating  factor. 

The  old  idea  of  species  has  been  modified,  however — 
there  is  nothing  absolute  about  it  now,  as  there  was 
when  each  was  thought  to  be  a  special  creation.  And 
similarly  the  idea  of  an  atom  has  changed — there  is 
nothing  ultimate  about  it  now,  as  there  was  when  it 
was  thought  that  the  atom  of  each  element  was  a  special 
creation.  The  notion  of  evolution  has  invaded  both 
departments  of  knowledge  ;  and  atoms  are  seen,  in  some 
cases  at  least,  to  merge  into  one  another,  and  to  be 
resolvable  into  other  and  still  simpler  units.  But,  in 
spite  of  all  that,  the  atom  always  was  and  shall  remain 
a  useful  conception ;  and  the  arrangement  of  atoms 
in  a  molecule,  as  now  depicted  by  chemists,  in  all  pro- 
bability corresponds  with  something  quite  genuinely 
real.  I  see  that  Prof.  Larmor  suggested  the  other  day, 
in  Manchester,  that  such  arrangement  may  directly 
determine  crystalline  form  ;  and  that  a  study  of  crystals 
may  be  one  of  the  clues  to  real  molecular  structure. 
This  notion  should  be  pressed  and  examined  for  all  it 
is  worth.  The  fear  lest  any  hypothesis  may  become 
too  fixed  and  binding  is  wholesome,  but  it  goes  too  far 
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when  it  exerts  a  deleterious  influence  on  thought  and 
discovery.  If  we  could  dissect  out  and  examine  a  mole- 
cule, it  is  highly  unlikely  that  we  should  find  anything 
static — a  frozen  rigid  assemblage  of  atoms  grouped  in 
the  way  we  depict ;  but  it  seems  to  me  extremely  likely 
that  the  actuality,  when  we  find  it,  will  kinetically 
resemble  and  correspond  to  so  many  features  in  our 
present  static  representation  that  we  shall  have  to  admit 
such  representation  as  a  genuine  step  in  the  direction  of 
truth.  And  a  step  is  always  a  thing  to  be  taken,  not 
to  be  criticised  and  boggled  over.  Each  step  upward, 
if  properly  taken  and  utilised,  makes  the  next  step  on 
more  accessible  and  easier.  And  if  it  happens  to  be  a 
false  step,  too  weak  to  bear  any  weight,  we  shall  ascertain 
the  fact  most  quickly  by  frankly  treading  or  even  jumping 
upon  it. 

At  present  we  are  dealing,  however,  not  so  much  with 
the  chemical  structure  of  the  molecule  as  with  the  physical 
structure  of  the  atom. 

This  lecture  is  given  in  memory  of  our  friend  the  late 
Dr.  Hurter  of  Widnes,  who  among  all  the  technical  or 
industrial  chemists  of  my  acquaintance  stood  out  as 
one  who  earnestly  strove  to  realise  with  his  mind's  eye 
the  inner  working  of  things  beyond  even  the  aided  organs  of 
sense  ;  and  who,  whether  in  the  study  of  scientific  photo- 
graphy or  of  electrolysis  or  other  parts  of  physical 
chemistry,  endeavoured  to  picture  to  himself  as  clearly 
as  possible  what  it  was  that  was  really  happening  in  the 
atomic  and  molecular  domain.  He  gave  two  memorable 
papers  to  the  Physical  Society  of  the  University  College 
on  these  subjects,  and  his  patient  and  persevering  search 
for  accurate  knowledge  must  have  impressed  everyone 
who  heard  him. 

Attempts  to  visualise  the  actual  processes  occurring 
in  nature  are  wholly  legitimate,  and  if  persisted  in  long 
enough  are  nearly  always  fruitful.  It  is  the  glory  of 
science  to  take  what  is  superficially  complex  and  empirical 
and  confused,  and  to  convert  it,  by  long-continued 
critical  and  imaginative  inspection,  into  something 
orderly  and  systematic  and  intelligible ;  probing  into 
the  hidden  nature  of  the  working,  and  disentangling 
from  the  obvious  or  phenomenal,  that  which,  though 
unperceived  by  the  senses,  is  really  far  more  accessible 
to  mental  grasp.  Every  such  generalisation  is  a  step 
in  the  direction  of  unification,  and  leads  us  on  toward 
that  ultimate  unity,  and  in  a  sense  simplicity,  which  is 
the  object  of  all  philosophy  and  of  a  great  part  of  science. 
For  the  multifarious  appearances  around  us  are  probably 
all  going  to  be  resolved  into  the  movements  and  groupings 
of  an  immense  number  of  precisely  similar  elements. 
Our  business  is  to  ascertain  what  those  elements  are, 
how  in  each  case  they  are  grouped,  by  what  means  they 
are  connected,  and  how  they  act  upon  each  other.  And 
then  we  may  further  inquire  how  far  they  are  influenced 
by  some  other  aspects  of  the  universe,  beyond  the  material 
range,  outside  the  familiar  categories  of  matter  and 
ether  and  electro-magnetism  and  mechanics. 

Chemical  A  ffinity. 

One  of  the  salient  discoveries  of  the  last  century,  on 
which  sufficient  stress  is  seldom  laid,  is  the  discovery 
that  chemical  affinity  and  electrical  attraction  are  one 
and  the  same — that  the  electric  force  between  charged 
bodies  is  really  chemical  action  at  a  distance,  and  that  the 
chemical  combination  of  atoms  and  molecules  is  due 
to  their  electrical  attraction.  Even  what  is  called  residual 
affinity,  or  latent  valency,  or  molecular,  combination, 
can  be  thus  explained  also;  for  the  "  bond"  of  the 
chemist  is  thus  seen  not  to  bo  an  indivisible  unit,  but 
to  be  made  up  of  a  bundle  of  lines  of  force,  some  of  which 
are  available  for  taking  hold  in  a  number  of  minor 
directions.  And  thus  the  phenomenon  of  "  mass-action  " 
becomes  completely  intelligible.  And  in  this  same  way 
the  at-flrst-Bight  surprising  dissociation  of  suits,  by  the 
mere  fact  of  dilute  solution,  is  explained  likewise.  The 
fact  of  physical  cohesion,  the  Unking  together  of  satu- 
rated chemical  compounds  into  a  mass  with  mechanioal 
tenacity,  the  whole  subject  of  "strength  of  materials" 
J 1 1  fact,  seems  explicable  also  on  this  doctrine  of  reBidual 

affinity  or  Subordinate  eleetrieal  al.traetjou  lietween 
moleeuh'H.     For   tenacity,    though   great* enough    in    the 


aggregate,  is  a  small  force  per  unit,  and  is  incomparably 
smaller  than  the  forces  specifically  known  as  chemical. 
Just  as  gravity,  though  eclipsing  them  all  when  planetary 
masses  are  concerned,  is  trivial  when  compared  with 
cohesion  for  bodies  of  ordinary  size,  and  is  practically 
infinitesimal  among  atoms  and   molecules. 

For  a  first  instance  of  this,  take  the  gravitational 
attraction  of  earth  and  moon :  the  force  needed  to 
hold  the  moon  in,  while  whirling  round  the  earth  once 
a  month,  would  tear  asunder  a  steel  rod  400  miles 
thick.  For  a  second  instance  take  the  tenacity  of  30  ton 
steel :  holding  itself  together  with  a  force  of  30  tons 
weight  per  square  inch,  or,  expressed  in  c.g.s.  measure, 

-p— —  —  dvnes  per  sq.  cm.      Reduce  this  to  the  force 

across   a   molecular  section,  and  it  becomes 

5   X    109 

— Yf^s — =  5xl0-7  dynes  per  pair  of  molecules.       But 

if  these  molecules  were  electrically  charged,  and  operated 
likewise  at  molecular  distances,  the  force  between  them 

(3-4  x  10-10\2 
— — -g —  I  =  10-3  dynes  per  pair  of  molecules  ; 

which  is  2000  times  as  great.  Not  wholly  incomparable 
therefore  ;  but  great  enough  to  give  the  observed  tenacity 
as  a  small  outstanding  or  residual  phenomenon. 

Residual  Affinity  and  Cohesion. 

Residual  affinity  need  not  be  a  mere  indefinite  appel- 
lation, it  can  be  precisely  defined.  It  represents  the 
internal  force  between  saturated  molecules,  holding  a 
group  of  them  together,  condensing  them  into  smaller 
compass  than  they  would  otherwise  occupy,  reducing 
their  tendency  to  fly  away  from  each  other — condensing 
them  in  extreme  cases  into  a  liquid.  It  therefore  pro- 
duces the  same  sort  of  effect  as  external  pressure  produces, 
and  it  may  be  defined  as  equal  to  the  external  pressure 
which  would  produce  the  same  condensation  or  com- 
pression on  the  same  number  of  molecules  of  a  perfect 
gas.  A  perfect  gas  has  no  residual  affinity,  its  molecules 
are  quite  independent  of  each  other.  It  does  not,  indeed, 
accurately  obey  Boyle's  law  as  usually  stated,  because 
the  molecules  occupy  a  ceitain  fraction  of  the  whole 
volume — not  all  the  space  occupied  is  free ;  but  it 
obeys  the  law,  p(v-b)  =  RT,  where  b  represents  the 
aggregate  molecular  bulk,  reckoned  as  cubes  not  spheres. 
An  imperfect  gas  or  vapour,  however,  with  a  residual 
affinity,  K,  obeys  the  law,  (p  +  K)(i--6)  =  RT.  And 
this  K  is  known  as  "  Laplace's  molecular  pressure  "  or 
internal  force.  But  K  is  not  constant,  it  increases  with 
the   square    of    the   concentration ;    hence    by    Van    der 

Waals  it  was  written  as  —5,  thus   giving   us  the  famous 

and  well-known  Van  der  Waals'  expression,  which  more 
or  less  approximately  embodies  the  properties  of  gases. 
vapours,  and  liquids.  A  measure  of  K  can  be  made  bj 
compression  experiments,  though  of  course  in  any  sub- 
stance for  which  K  is  great  the  compressibility  is  small. 
A  first  approximation  is  the  ineompressihility  or  elasticity 
of  volume,  that  is  -vdp/dv;  but  this  is  mixed  up 
with  the  quantity  b,  and  so  K  is  not  to  be  disentangled 
by  inoompressibility  alone.  A  better  mode  of  estimating 
it  is  by  the  energy  of  disgregation  of  a  liquid  ■.    in  other 

words,  by  the  work  that  is  needed  to  pull  the  molecules 
asunder  from  their  cohesive  attraction — that  molecular 
attraction  which  has  liquefied  the  substance  and  to 
scatter  them  as  vapour:  in  other  words  by  determining 
the  latent  heat  of  evaporation.  For  instance,  at  /  ('. 
this  is  well  known  to  be  for  watei  l>l>7  0-7<  calories  per  grin. 
and  interpreting  this  in  energy  units  by  multiplying  by  J, 
(that  is  by  4-2  x  Ml7,)  it  becomes,  for  water  near  the 
ordinary  boiling  point,  f>40x42xiO°  23,000  x  106  erga 
per  c.c.  that  Is  23,000 X  10°  dynes  per  square  centimetre 
or  2.'!, nun  atmospheres,  or  a  quantity  of  thai  order  of 
magnitude.  No  wonder  then  that  there  should  be  both 
chemical  and  physical  evidence  that  in  the  liquid  slate 
water  molecules  are  liable  to  cling  together  into  prodigious 

aggregates,   and    that   the  substance   has   a    remarkably 

high  specific   inductive  capacity. 

An    increase   of   molecular   cohesion    tends    to   raise   the 
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boiling  point,  and  likewise  the  surface  tension,  as  in  the 
of    mercury.     The   ciitioal    point    likewise   depends 
largely   upon   the   value   of   K  ;    and   if  K   is   zero   lique- 
faotion  is   impossible. 

The  smallness  of  residual  affinity  between  the 
molecules  of  helium  and  other  members  of  the  argon 
group  of  gases  explains  why  they  so  strongly  resist  lique-  j 
faction  ;  but  whether  they  liquefy  or  solidify  first,  ! 
depends  of  course  merely  on  whether  their  boiling  point 
is  above  the  freezing  point  or  not.  In  a  vacuum,  the 
freezing  point  of  water  is  above  its  boiling  point,  and 
accordingly,  in  a  vacuum,  ice  only  evaporates  and  does 
not  liquefy  :  ati  observation  made  by  Carnelley.  To 
liquefy  helium  the  pressure  would  have  to  be  increased; 
though  whether  it  would  be  possible  to  do  it  then  remains 
to  be  scon.  It  would  be  more  easy  to  try  the  experi- 
ment tirst  with  neon.  (See  A.  W.  Porter,  "  Nature," 
12  .March.  1908.) 

But  how  can  wo  measure  the  residual  affinity  or  mole- 
cular cohesion  for  a  thing  not  in  the  liquid  or  the  solid 
form  ?  How  can  we  measure  it  for  a  nearly  perfect 
Joule  and  Thomson  devised  a  way.  The  gas 
•oled  and  compressed  as  much  as  possible,  so  as  to 
give  the  molecular  attraction  every  chance  ;  and  then 
suddenly  let  go,  the  cold  of  expansion  being  observed. 
If  the  pressure  could  really  be  reduced  suddenly  to  zero 
there  need  be  no  cooling,  because  then  no  work  of  expan- 
sion would  have  to  be  done.  All  that  would  then  be 
observed  would  be  the  residual  cooling  due  to  the  mole- 
cular attraction.  But  as  this  is  impracticable,  the  plan 
adopted  must  be  to  compare  the  cold  of  expansion  with 
the  heat  of  compression,  and  see  if  they  are  the  same. 
If,  when  a  gas  expands  say  to  double  its  volume  without 
doing  any  work,  the  temperature  is  the  same  after 
expansion  as  before — when  local  eddies  and  rushes  have 
subsided — the  gas   is    a    perfect  gas,   and   Laplace's    K 

\ 
or  Van  der  Waals'  — ^  is  zero.     For  such  gases  as  hydrogen 

and  helium  this  is  very  nearly  true,  but  not  quite ;  and 
it  is  this  residual  affinity  or  molecular  cohesion  which 
in  the  last  resort  must  be  depended  on  to  liquefy  or 
solidify  them.  All  liquefaction  depends  upon  this  term, 
and  upon  nothing  else.  External  pressure  cannot  do  it, 
for  directly  that  is  relieved  the  compressed  gas  com- 
pletely recovers.  But  if  there  is  any  trace  of  molecular 
cohesion,  then  it  exhibits  signs  of  imperfect  elasticity, 
or  a  more  or  less  permanent  set.  It  is  most  noticeable 
when  the  concentration  is  excessive,  for,  as  said  before, 
it  depends  on  the  square  of  the  concentration,  K  =  Ap2. 

This  is  the  basis  of  Lord  Kelvin's  determination  of 
absolute  zero.  A  perfect  gas  without  cohesion  would 
obey  the  law  p(v-6)==RT,  and  the  temperature  at 
which  its  pressure  became  zero  would  be  the  absolute 
zero.  At  any  temperature  above  that  its  molecules 
would  have  some  movement,  and  would  accordingly  by 
bombardment  exert  some  pressure. 

The  absolute  temperature  would  be  the  reciprocal  of 
its    coefficient    of    expansion     per    degree     at    constant 

jrp 

volume,   T  =  />  .    ,   and  could   be  so  measured.     But  as 
dp 

no  such  gas  exists,  experiments  have  perforce  to  be 
made  on  an  imperfect  gas,  and  a  correction  applied  for 
the  amount  of  its  imperfection.  In  this  way  Joule  and 
Thomson  determined  that  the  absolute  zero  lay  between 
273°  and  274°  C.  below  the  freezing  point  of  ordinary 
water — more  exactly  it  came  out  273-2° — a  determination 
which  has  a  real  and  living  interest  now  that  Dewar 
and  others  are  constantly  working  down  to  within  a 
small  number  of  degrees  above  this  ultimate  limit,  below 
which  it  is  impossible  to  go. 

It  must  be  for  ever  impossible,  because  at  that  tem- 
perature bodies  possess  no  heat,  and  therefore  cannot 
have  any  removed.  I  do  not  say  that  the  atoms  possess 
no  energy — far  from  it — their  energy  of  internal  con- 
stitution need  not  necessarily  have,  been  affected  ;  but 
they  possess  none  of  the  unorganised  energy  of  molecular 
motion  which  we  call  heat:  each  molecule,  as  a  whole, 
at  absolute  zero,  is  at  rest. 

Electrical  view  of  Matter. 
Our  present  attempt  to  see  into  the  structure  of  the 


atom  is  by  resolving  it  into  an  assemblage  of  electric 
charges,  most  of  them  of  minute  specified  size,  and  all 
of  one  sign,  called  electrons;  though  the  complete 
aggregate  must  possess  also  an  equal  charge  of  opposite 
sign,  so  as  on  the  whole  to  be  neutral,  except  in  so  far 
as  an  outstanding  unit  or  two  may  convert  it  into  a 
monad  or  a  dyad  ion.  How  the  negative  charges  are 
arranged,  and  what  form  the  equal  positive  charge  or 
charges  may  take,  are  problems  still  awaiting  solution, 
to  completo  this  part  of  the  theory  of  matter. 

Comparatively  early  speculation  and  calculation  on 
this  subject  are  contained  in  a  remarkable  paper  by 
Lord  Kelvin,  published  in  the  Phil.  Mag.,  1901,  under 
the  title  "  ^Epinus  atomised."  It  is  reproduced  in  the 
volume  of  Baltimore  Lectures  as  Appendix  E.  To 
him  also  we  owe  the  first  attempt  to  work  out  the  statics 
of  an  atom  according  to  a  simple  conception  whose 
major  consequences  can  be  traced  with  comparative 
ease  :  viz.,  that  of  a  spherical  portion  of  uniform  positive 
electricity  in  which  minute  negative  charges  are  sown 
like  specks  :  being  attracted  towards  the  centre  of  the 
sphere  according  to  the  law  of  direct  distance,  and 
repelling  each  other  according  to  the  inverse  square  law. 
(See  Fig.  1  below.) 

Various  interesting  groupings  can  be  easily  calculated 
as  stable  patterns ;  and  they  tend  to  become  more  stable 
if  they  revolve  regularly  round  the  centre  or  if  sustained 
by  a  central  group  or  particle.  But  although  the  dis- 
tribution and  properties  of  such  groups  is  profoundly 
suggestive  and  interesting,  the  behaviour  of  atoms  con- 
sisting of  a  mass  of  positive  electricity  with  even  a  single 
electron  inside  them  became  instructive  in  the  hands 
of  Lord  Kelvin. 

Thus  equal  and  similar  neutral  atoms  of  this  kind 
(the  positive  charge  equalling  the  negative  in  quantity, 
not  in  size),  would  exert  no  force  on  each  other,  till  they 
touched  and  partially  interpenetrated  :  then  they  would 
attract  and  cohere.  But  they  would  not  presumably 
interfere  with  or  damage  each  other,  and  when  separated 
would  be  as  neutral  as  before.  But  if  one  sphere  were 
distinctly  smaller  than  the  other,  though  equally  charged, 
the  neutrality,  would  not  continue.  The  more  concen- 
trated would  be  the  more  powerful.  Pressed  together 
the  electron  at  the  centre  of  the  larger  one  would  be 
much  displaced,  and  under  certain  conditions  would 
actually  be  absorbed  and  retained  by  the  smaller  sphere, 
so  as  to  be  carried  away  by  it  when  they  separated  again. 
Thus,  after  the  collision,  one  of  the  atoms  would  have 
become  positive,  by  losing  its  negative  electron  ;  and 
the  other  would  be  negative,  by  having  acquired 
one  too  many.  The  likeness  exhibited,  by  the  phenomena 
of  such  a  presentation  or  model,  to  contact  electricity, 
and  to  the  strong  electrification  produced  between 
insulators  when  pressed  or  rubbed  together  is  obvious. 

A  sphere  of  positive  without  negative  nucleus,  brought 
near  or  in  contact  with  an  equal  sphere  possessing  one, 
would  not  be  able  to  rob  it ;  nor  could  a  big  one  ever 
take  the  nucleus  from  a  smaller  one.  But  one  which 
was  even  a  little  smaller,  any  size  less  than  0-89  the 
diameter  of  the  bigger  one,  would,  if  it  approached  close 
enough,  pull  the  electron  completely  out  and  assimilate 
it  itself. 

It  is  confessedly  unlikely  that  any  atom  should  have 
only  one  electron ;  but  that  which  it  is  fairly  easy  (not 
too  easy)  to  calculate  for  this  simple  case  would  happen 
in  modified  fashion  in  more  complex  cases,  when  the 
electrons  were  more  numerous;  and  a  vast  number  of 
possibilities  suggest  themselves,  such  as  with  ingenuity 
can  be  made  to  account  for  a  great  variety  of  the  funda- 
mental facts  of  chemistry.  Ingenuity  such  as  is  needed 
for  this  difficult  work,  which  at  present  is  only  in  its 
infancy,  has  been  conspicuously  displayed  in  various 
well-known  writings  of  Professor  J.  J.  Thomson. 

Meanwhile  to  return  to  Lord  Kelvin  :—  Where  there 
are  more  than  one  or  two  electrons  in  the  atom,  con- 
stituted as  supposed  above,  they  distribute  themselves 
in  stable  form  as  follows :  — 

Three  form  a  plane  equilateral  triangle. 
Four  are  at  the  corners  of  a  regular  tetrahedron. 
Five  may  be  stable  if  four  are  in  a  plane  at  the 
corners  of  a  square  and  one  oentrally  perpendicular 
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to  the  plane  of  the  square ;  but  they  are  more 
certainly  stable  if  three  are  in  a  plane,  and  two 
are  on   its  central  perpendicular,  one  on  each  side. 

Six  are  stable  at  the  corners  of  a  regular  octohedron  ; 
they  are  also  possibly  stable  in  a  plane  if  one  is  at 
the  centre  and  five  at  the  corners  of  a  pentagon. 

Eight  can  be  at  the  corners  of  a  cube,  but  with 
insecure  stability,  unless  there  are  some  at  the 
centre  too. 

Twenty,  at  the  corners  of  a  regular  dodecahedron, 
would   either  have   to    be   constrained  to   lie   on   a 
spherical  surface  or  else  would  have  to  be  well  sus- 
tained by  repulsive  forces  from  the  interior. 
The   calculation   for   space-distribution   becomes  com- 
plicated, and  most  attention  has  been  paid  to  distribution 
in  a  plane  :    wherein  the  criteria  for  stability,  as  depending 
either  on  central  repulsion  or  on  centrifugal  force  due  to 
regular   rotation,    has    been   admirably   worked   out    by 
J.  J.  Thomson  in  a  methodical  and  very  instructive  way. 
A  typically  instructive  and  simple  case  is  that  of  four 
electrons  revolving  round  the  centre.     So  long  as  they 
are  revolving  above  a  certain  angular  speed  they  are 
stable  when  at  the  corners  of  a  square  ;    but  if  the  speed 
falls  below  a  critical  value,  this  grouping  becomes  un- 
stable  and   they  fall,    with   a   convulsion  and   emission 
of  energy,  into  a  statical  position  of  equilibrium  at  the 
corners  of  a  tetrahedron.     It  is  in  a  direction  typefied 
by  this  simple  example  that  some  of  us  are  looking  for 
an  explanation  of  spontaneous  radioactivity. 

Theory  of  Electrons. 
The  whole  idea  of  being  possibly  able  to  express  matter 
in  terms  of  electricity  is,  however,  one  that  needs 
reiterated  explanation  and  emphasis.  The  mode  in  which 
the  electrons  themselves  have  been  weighed  and  counted, 
I  will  not  here  again  enter  into.  It  may  be  taken  as 
known  ;  and  if  not,  it  can  be  found  described  in  many 
places — among  others  in  my  book  called  "  Electrons.'' 
But  the  fundamental  fact  on  which  is  based  the  notion 
that  matter  may  be  an  electric  phenomenon,  is  deserving 
of  more  expanded  and  repeated  notice  ;  and  part  of 
this  lecture  must  be  devoted  to  that.  Fdr  to  the  super- 
ficial eye  nothing  could  be  more  distinct  than  matter 
on  the  one  hand  and  electricity  on  the  other.  Anyone 
would  suppose  that  an  electric  charge,  whatever  it  is, 
must  be  a  mere  appanage  or  decoration  of  matter,  and 
that  by  no  conceivable  ingenuity  could  it  be  thought 
of  as  constituting  the  substance  of  matter  itself. 
Benjamin  Franklin — whose  ideas  concerning  electricity 
have  in  many  respects  become  so  singularly  justified — 
would,  I  conjecture,  have  been  profoundly  interested, 
but  somewhat  astonished  and  probably  sceptical,  if 
such  an  idea  could  in  his  day  have  been  authoritatively 
mooted.  If  so,  it  would  be  one  of  the  many  instances  when 
ultra  and  exaggerated  scepticism  concerning  truth  and 
reality  fails  to  be,  justified  by  events.  Unless  indeed  even 
the  present  tendency  be  discounted,  and  sceptics  prefer 
to  wait  till  future  times  for  a  more  thorough  justification 
of  these  theories  before  even  tentatively  accepting  them  : 
— a  legitimate  though  not  a  prolific  or  fertile  attitude. 

Electric  Mass. 
The  attribution  of  the  material  property  of  "  mass  " 
or  inertia  to  electricity  entirely  depends  upon  the  magnetic 
properties  of  an  electric  charge  in  motion.  The  magnetic 
properties  of  an  <■/<  ctric  charge  in  motion.  In  that  sentence 
I  have  mentioned  the  three  fundamental  attributes, 
or  manifestations,  or  phenomena,  of  the  material  uni- 
verBO :— Electric  charge,  Magnetic  field,  and  Mechanical 
motion  ;  or  Klectric  force,  Magnetic  force,  and  .Mechanical 
tunc.     These  three  vectors  are  essentially    perpendicular 

to   each    other,    and    correspond    to    the    three   dimensions 

of  space.  They  also  correspond  to  the  three  chief  Unown 
properties  of  the  ether  of  space,  which  ia  the  substratum 

or  material  basis  of  all  activity.  We  do  not  yet  know 
the  constitution  of  this  continuous  and  omnipresent 
medium,  but  it  is  certainly  so  constituted  that,  each  of 
then-  three  vectors  is  physically  possible  at  any  point 
in  Space  ;     and  moreover  it  is  so  constituted  that  wherever 

two  of  them  exist,  the  third  springs  into  being— at  righl 
angles  to  both. 


A  charge  in  motion  constitutes  a  current — "  current  " 
is  our  shorthand  expression  for  charge  in  locomotion — 
and  a  current  is  always  and  essentially  surrounded  by  a 
magnetic  field.  A  magnet  in  motion  generates  a  current 
in  conductors,  and  an  electromotive  force  in  insulators. 
A  varying  magnetic  field  does  the  same,  for  its  lines  are 
then  in  lateral  motion.  A  magnetic  pole  in  the  neigh- 
bourhood of  an  electric  charge,  even  when  stationary, 
S2ts  up  a  theoretical  spin  in  the  ether,  round  the  line 
joining  them— a  hypothetical  spin  which  can  display 
itself  by  its  gyrostatic  action. 

The  result  is  that  when  a  charge  is  in  motion,  the 
magnetic  field  due  to  the  motion,  when  once  generated, 
tends  to  preserve  and  prolong  that  motion,  so  that 
mechanical  force  is  needed  to  obstruct  or  stop  the  moving 
charge.  Similarly  to  accelerate  or  set  in  motion  any 
electric  charge  involves  the  generation  of  a  magnetic 
field,  and  therefore  requires  the  application  of  mechanical 
force  and  the  expenditure  of  energy.  No  such  force  is 
necessary  so  long  as  the  motion  is  steady,  no  more  than  if 
the  motion  was  zero  ;  but  directly  the  motion  changes, 
whether  in  the  way  of  increase  or  of  decrease,  force  is 
immediately  exerted  :  nor  can  there  be  any  kind  of 
change  produced  in  the  motion,  either  in  magnitude  or 
direction,  save  by  the  exertion  of  force.  In  other  words, 
an  electric  charge  in  motion,  not  acted  on  by  any  force, 
will  continue  to  move  in  a  straight  line  with  a  uniform 
velocity.  And  if  a  force  acts  upon  it,  the  acceleration  pro- 
duced is  exactly  proportional  to  the  force. 

Thus  the  reaction  between  electric  and  magnetic  fields 
precisely  simulates  all  the  effects  of  mechanical  or  New- 
tonian inertia.  It  is  an  acceleration-coefficient,  not  a 
velocity-coefficient ;  it  is  not  of  the  nature  of  resistance 
or  viscosity  but  it  is  of  the  nature  of  mass.  But  when  I 
say  simulates — I  would  rather  say  that  it  accounts  for, 
or  rationalises,  or  carries  one  step  further  on,  the  other- 
wise blank  and  bald  idea  of  Newtonian  inertia. 

The  first  two  of  Newton's  Laws  of  Motion  are  thus 
obeyed  by  electricity.  Is  the  third  law  obeyed  likewise  ? 
I  say  yes  ;  but  the  answer  is  not  so  simple  and  easy.  The 
peculiar  condition  of  an  advancing  wave-front  has  to  be 
taken  into  account,  and  we  have  to  admit  that  an  ethereal 
wave  advancing  with  the  speed  of  light  may  possess 
attributes  which  hitherto  have  been  thought  to  belong 
only  to  matter,  and  may — indeed  must — sustain  the 
'reaction  of  a  stress  whose  other  end  acts  upon  the  source. 
So  that  light  or  radiation  of  any  kind  must  exert  a  pressure 
and  must  be  the  seat  of  a  stress  ; — a  fact  which,  predicted 
by  Maxwell,  has  now  indeed  been  directly  and  experi- 
mentally observed. 

If  somehow  there  should  be  acceleration  without  the 
action  of  any  material  body,  then  waves  are  generated  in 
the  ether;  and  the  mechanical  force  essential  to  the  action 
is  supplied  by  the  reaction  of  the  train  of  ether  waves.  It 
is  a  singular  but  very  important  case  :  the  wave-front 
seems  to  represent  adequately  some  of  the  properties  of 
matter,  and  the  generation  of  such  a  wave-front  is  t  he 
inevitable  consequence  of  either  accelerated  or  retarded 
or  curved  motion  of  an  electric  charge.  This  and  this 
alone  is  the  source  of  ethereal  radiation. 

To  pursue  this  subject  would  lead  us  into  the  intricacies 
of  spectrum  analysis,  which  has  already  begun  to  throw 
light  upon  atomic  constitution,  but  what  little  I  propose 
to  say  on  that  subject  will  come  better  later. 

Leaving  this  us  a  digression,  and  returning  to  electric 
inertia,  it  may  be  truly  said  that  an  electric  charge  has 
the  property  which  we  know  as  mass  or  inertia  ;  and  it 
becomes  a  possibility  that  no  other  mass  or  inertia  need 
or  does  exist.  This  is  the  chief  basis  of  the  electric  theory 
of  the  nature  of  matter.  It  is  one  of  the  foundations  on 
which  the  notion  that  an  atom  of  matter  is  built  of 
elect rie  charges  must  fundamentally  rest. 

But,  admittedly,  the  extra  mass  of  any  ordinary  charged 
body,  due  to  the  charge,  is  excessively  and  absurdly  small. 
The  mass  depends  not  only  on  the  charge  but  also  on  its 
concentration  j    in    other    words,    on    the    charge    and    its 

potential.     It  is  in  fact   proportional  to  the  eleotrostatio 

energy  of  the  charge.      The  mass  or  inertia  of  an  electric 

oharge  is  such  that,  if  moving  with  the  velocity  of  light, 
its  kinetic  energy  would  equal  the  electrostatic  energy  of 
the    charge    at    rest.      In    other    words,  considering  the 
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charge  uniformly  distributed  through  a  sphere  of  radius,  a, 
e       .,    . 


J    7rtl-2     = 
tn  —  -^ 


simple 


but    it    is    known    that     r- 


I' » 


formula    which   is  the  sheet-anchor 


of  the   electrical  theory  of  matter. 

To  build  up  an  atom  out  of  a  reasonable  number  of 
electrons,  therefore,  the  charge  of  each  electron  must  be 
excessively  concentrated,  that  is  to  say.  must  occupy 
exceedingly  small  bulk,  so  that  an  electron's  intrinsic 
potential  may  be  high — comparable  indeed  to  a  million 
volts  :  an  astonishing  value,  which  reduces  itself  to  only 
a  few  volts  at  any  distance  comparable  with  molecular 
dimensions.  It  is  indeed  possible  to  specify  the  bulk  of  an 
election  which  will  enable  us  to  say  that  its  mass  is  wholly 
of  the  electrical  kind.  Every  experiment  made — both 
direct  and  indirect — goes  to  confirm  the  extraordinary 
sm  illness  and  consequent  penetrating  power  of  electrons. 

At  one  time,  not  so  long  ago,  we  were  in  doubt  about 
the  size  of  atoms  :  some  few  may  perhaps  have  been  in 
doubt  as  to  whether  such  a  phrase  had  a  legitimate 
meaning.  I  hope  that  this  unnecessary  scepticism  is  now 
set  at  rest,  and  that  everybody  admits  the  estimate  of  size 
or  molecular  magnitude  which  we  owe  to  the  genius  of 
Lord  Kelvin,  among  others.  The  extreme  minuteness 
of  the  atom  can  be  brought  home  to  the  imagination  in 
man}-  ways  ;  but  one  striking  way  is  to  point  out  that 
in  spite  of  the  extreme  rarity  or  dilution  of  the  gold 
chloride  dissolved  in  sea  water — estimated  at  l/50th 
grain  per  ton,  or  say  one  part  in  a  thousand-million— so 
that  it  appears  not  to  be  possible  to  extract  it  economic- 
ally— yet  that  in  every  cubic  millimetre  drop  of  that 
liquid,  the  number  of  gold  atoms  amounts  to  several 
hundred  millions.  And  the  number  of  atoms  of  radium  in 
any  50  c.c,  or  say  a  half  pint,  of  sea  water*  or  of  ordinary 
rock  is  about  the  same. 

Yet  in  spite  of  their  excessive  minuteness  we  know  of 
one  definite  structure  which  can  only  be  about  ten  or  a 
dozen  molecules  thick — namely  the  soap  bubble  on  the 
point  of  bursting,  in  the  region  which  shows  itsslf  to  the 
eye  as  a  black  or  non-reflective  spot. 

Waves  of  light  are  excessively  small  things,  of  which  a 
hundred  thousand  only  span  an  inch,  and  yet  waves  of 
light  are  coarse  unwieldy  things  compared  with  atoms  ; 
so  that  the  fineness  of  microscopic  vision  must  break  down 
in  the  attempt  actually  to  sse  the  atoms,  although  by 
more  or  less  indirect  means  there  is  -ome  hope  that  the 
larger  kind  of  molecular  aggregates  may  some  day  become 
in  a  manner  visible,  by  the  diffraction  and  other  effects 
which  they  cause  in  a  beam  of  light.  Moreover,  the 
excessively  thin  ether  pulse  known  as  an  X-ray  appears  to 
be  distinctly  thinner  than  molecular  dimensions,  since  it 
is  able  to  pass  through  a  mass  of  material  with  only  a 
moderate  amount  of  loss. 

But  although  the  atom  is  so  minute,  it  is  huge  com- 
pared with  an  electron  ;  and  if  it  be  true,  in  any  sense,  that 
an  atom  is  mainly  composed  of  electrons,  they  must  be  as 
far  apart  from  each  other  inside  the  atom,  in  proportion 
to  their  size,  as  the  planets  of  the  solar  system  are  in 
proportion  to  their  size. 

The  porosity  of  matter  so  constituted  is  extreme,  and 
the  ultimate  specks  of  which  even  an  atom  is  composed 
are  as  it  were  few  and  far  between.  Though  an  atom  may 
perhaps  contain  thousands  altogether,  it  consists  mainly 
of  intervening  space  in  which  there  is  nothing  but  con- 
tinuous unmodified  ether. 

That  is  the  kind  of  picture  which  we  are  beginning  to 
form  in  our  minds,  not  dogmatically  but  as  a  guide  to 
investigation  ;  it  forms  a  mental  image  of  which  we  can 
trace  some  of  the  consequences,  so  as  to  be  able  to  check 
and  amend  it  by  observation  and  experiment. 

It  is  on  this  basis  that  I  have  been  led  to  attribute  so 
excessive  a  density  or  massiveness  to  the  ether— that  is  to 
say,  on  the  supposition  that  it  is  of  ether  that  the  electrons 
are  really  composed,  that  they  are,  as  it  were,  "  singu- 
larities "  or  some  kind  of  structure  or  strain  or  motion- 
centre  in  the  ether,  differing  from  it  only  in  the  circum- 
stance of  their  arrangement,  not  in  their  density  or  con- 

•Joly  estimates  the  proportion  of  radium  in  sea  water  as  2  x  10  I4 
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entration.  A  really  continuous  fundamental  medium 
cannot  be  either  rarefied  or  condensed  :  it  must  be  uni- 
formly everywhere.  Accordingly,  whatever  density  a 
discrete  aggregate  of  scattered  particles  may  possess,  the 
density  of  the  continuous  medium,  which  composes  them 
and  fills  up  all  the.  intervening  spaces,  must  be  greater,  and 
mav  be  immensely  greater. 

The  reason  why  matter  appeals  to  us  so  clearly  and 
st  rongly  is  because  our  present  bodies  are  composed  of  it. 
and  because  our  sense-organs  have  been  evolved  to 
respond  to  its  various  motions  ;  but  matter  turns  out  to 
be  a  mere  faint  misty  modification  of  the  great  medium 
itself ;  and.  compared  with  it,  is  like  a  gauzy  cobweb  or 
mist  or  a  milky  way.  I  repeat  this  because  I  believe  it 
will  be  found  to  be  a  fact  of  profound  significance— a 
significance  as  yet  undreamed  of — significance  which  could 
only  at  present  be  dealt  with  in  terms  of  speculation,  a 
thing  desirable  to  avoid  until  we  can  adduce  a  more 
substantial  foundation  for  it. 

Electron  History. 
It  may  be  convenient  now  to  trace  some  stages  in 
the  history  of  the  discovery  of  the  electron,  or  separate 
physical  unit  of  electricity  :  that  is  to  say  stages  in  the 
discovery  that  electricity  is  not  a  continuous  medium,  but 
consists  of  particles  or  atoms— truly  indivisible  particles 
so  far  as  we  know  at  present — and  that  an  ordinary 
electric  charge,  as  we  know  it  experimentally,  is  due  to 
either  the  gain  or  the  loss  by  a  body  of  some  of  those 
particles ;  also  that  the  particles  can  exist  in  some  cases 
apart  from  matter,  either  in  the  interstices  between  the 
atoms,  or  in  free  space  away  from  matter  altogether. 

The  first  inkling  of  the  discovery  of  the  atomic  nature 
of  electricity  dates  back  to  Faraday  and  his  experiments  in 
electrolysis.  The  indivisible  atomic  charge — the  charge 
of  a  monad  ion — was  then  practically  measured,  at  least 
as  soon  as  the  size  of  the  atom  was  known  ;  and  an  "  atom 
of  electricity  "  was  spoken  of,  both  by  Maxwell  and  by 
Helmholtz.  In  amount,  measurement  indicates  that  it 
consists  of  3-4xl0"10  electrostatic  unit,  some  uncertainty 
affecting  the  second  significant  figure.  On  this  basis, 
Dr.  Johnstone  Storey  gave  to  these  unit  charges  their 
name  '"  electron,"  and  speculated  ingeniously  on  some 
of  their  properties.  Then  J.  J.  Thomson  found  that 
in  the  rarefied  air  of  a  vacuum  tube  these  charges  were 
loose,  flying  as  cathode  rays  ;  and  identically  the  same, 
no  matter  what  was  the  kind  of  residual  matter  in  the 
tube.  It  was  in  this  state  that  their  mass  was  measured, 
and  found  to  be  a  thousand  times  less  than  the  previous 
material  minimum — the  hydrogen  atom.  Then  Zeeman 
found  that  their  orbital  motion  was  the  source  of  all  bright 
line  spectra — that  is  to  say,  that  they  emitted  radiation, 
carving  the  ether  into  waves. 

The  conduction  of  electricity  is  due  to  the  procession 
of  electrons  and  positive  charges  ;  and  the  good  conducting 
power  of  metals,  whether  for  heat  or  for  electricity,  is 
supposed  to  be  due  to  a  crowd  of  electrons  freely  per- 
meating the  interstices  between  the  atoms,  being 
handed  on  from  one  to  another  so  readily  that  they  are 
practically  dissociated  or  free  in  vast  numbers.  And 
the  long-known  connexion  between  heat  conductivity  and 
electric  conductivity  is  found  to  be  thus  rationally  and 
quantitatively  accounted  for. 

Furthermore,  the  regular  gradation  of  electric  properties 
exhibited  by  the  elements  in  Mendeleef's  classification 
can  be  stated  electrically,  in  a  way  that  certainly  suggests 
an  approximation  to  the  truth.  Each  octave  has  an 
electro-positive  and  an  electro-negative  end,  the  most 
extreme  members  being  at  the  ends,  and  an  almost  neutral 
body  in  the  middle,  of  each  series  ;  and  in  the  step  from 
the  extreme  electro-positive  of  one  octave  to  the  extreme 
electro-negative  in  the  next,  an  intermediate  halting  place 
of  a  neutral  and  quite  inert  body  is  now  known,  by  the 
discovery  of  the  argon -krypton -xenon  series.  (See  diagram  4 
below.) 

The  atoms  of  the  electro-negative  set  are  those  which 
can  easily  make  room  for,  and  have  acquired, 
extra  electrons — more  than  properly  belong  to  their 
constitution  ;  these  are  the  non-metals,  and  are  chemically 
active  on  that  account.  The  atoms  of  the  electro- 
positive    variety     are     those     which     easily    lose,     and 
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have  lost,  some  of  their  electrons — thereby  becoming 
good  conductors  by  reason  of  the  loose  electrons  which 
they  have  let  go ;  these  are  the  metals.  A  strong 
electric  attraction  naturally  exists  between  members  of 
the  electro-negative  and  the  electro-positive  group, 
because  they  are  oppositely  charged  ;  and  the  clinging 
together  of  these  atoms,  under  electric  attraction,  consti- 
tutes chemical  combination.  Conducting  power  usually 
disappears  after  combination,  except  the  variety  of  it 
which  may  be  brought  about  by  the  dissociation  cr 
breaking  up  of  the  compound  molecules. 

The  epithets  positive  and  negative,  which  from  the 
electrical  point  of  view  seem  so  interchanged  and  incon- 
venient, from  the  material  point  of  view  get  right  again. 
For  the  atom  which  is  hungry  for  more  electrons  and 
has  absorbed  them  is  electro-negative  ;  while  the  atom 
which  has  a  surplus  and  has  extruded  some  is  electro- 
positive. A  tetrad  can  be  either  the  one  or  the  other. 
In  methane  the  carbon  is  presumably  acting  as  a  nega- 
tively charged  bod}'.  In  carbon  tetrachloride  the  carbon 
is  presumably  acting  as  a  positive.  Chlorine  seems  to  have 
much  more  residual  affinity  than  hydrogen  has,  and 
accordingly  the  molecules  tend  to  cling  together,  and  the 
substance  is  a  liquid  instead  of  a  gas. 

Once  more  I  repeat  that  the  term  in  Van  der  Waal's 


famous  formula.  -=,  or  Laplace's  K,  is  the  liquefying  force, 

and  is  a  measure  of  this  outstanding  affinity  ;  it  is  deter- 
mined by  the  latent  heat  of  evaporation,  or  to  some  extent 
by  the  boiling  point  and  the  critical  point. 

Spectra. 

The  critical  and  numerical  examination  of  a  bright- 
line  spectrum,  both  when  free  and  when  under  magnetic 
influence,  is  one  of  the  most  powerful  means  of 
detecting  the  internal  structure  of  an  atom  ;  and  although 
the  subject  is  a  difficult  one,  considerable  progress  in  this 
direction  is  evidently  going  to  be  made  :  indeed,  has 
already  been  more  than  begun.  There  are,  however,  a 
good  many  outstanding  difficulties  and  some  puzzles  to 
be  overcome,  showing  that  our  ideas,  though  probably 
true  as  far  as  they  go,  are  as  yet  incomplete  and  require 
either  modifying  or  supplementing  ;   or  most  likely  both. 

Another  means  of  examination,  likewise  dependent  on 
their  ethereal  connection,  is  the  mode  in  which  they 
absorb  and  disperse  light.  Definite  or  bright-line  spectra 
are  now  supposed  to  be  due  to  the  constituent  electrons 
of  an  atom ;  while  confused  or  continuous  spectra  are 
supposed  to  be  due  to  more  general  dissociated  electrons, 
with  no  individual  atomic  constitution  or  precise 
geometrical  grouping.  Bright-line  spectra  are  to 
continuous  spectra  somewhat  as  polarised  light  is  to 
common  light — a  more  definite  accurate  precise  metrical 
thing.  One  result  of  the  theory,  and  one  that  could 
be  tested,  is  that  any  substance  that  gives  a  bright-line 
spectrum  ought  to  be  a  non-conductor.  And  vice  versa, 
as  long  as  a  thing  is  a  non-conductor  it  should  give  a 
bright-line  spectrum.  Any  trace  of  a  continuous 
spectrum  must  be  associated  with  sonic  amount  of  electric 
conductivity,  that  is  to  say,  with  the  production  of 
loose  or  dissociated  electrons  in  addition  to  tin;  tight  or 
continuous   ones 

Gases  and  many  vapours,  as  is  well  known,  are  in  the 
strict  sense  non-conductors,  and  their  spectrum  does  con- 
sist of  bright  lines. 

The  effect  of  a  magnetic  field  applied  to  a  bright-lino 
source;,  in  tripling  or  otherwise  complicating  the  lines 
and  causing  the  constituents  to  emit  definitely  polarised 
light,  has  been  triumphantly  accounted  for,  and  was 
indeed,  in  part  predicted,  by  the  electron  theory  as  elabor- 
ated by  LorentZ.  The  explanation  is  so  complete  and 
satisfactory  that  there  can  lie  no  reasonable  doubt  of  its 
truth  ;  and  experiments  made  on  those  lines  are  leading 
tO  a  kind  of  atomic  astronomy,  whereby  the  orbits  of 
electrons  and  their   perturbations  can    be  examined   into 

and  mathematically  expressed,  a  theory  begun  some 
time  ago  by  Johnstone  Storey. 

The  gradation  of  the  more  specially  chemical  proper- 
ties, exhibited  by  each  octave  of  Mendeleef's  series,  can 
also  be  ineipiently  accounted  for  by  the  electric  theory: 


the  valency  increasing  from  1  up  to  4  in  the  middle  of  the 
octave,  and  then  decreasing  again  down  to  — 1.  And  the 
peculiar  properties  of  the  quadrivalent  atom,  whereby  it 
can  cling  together  in  groups,  and  give  all  the  compounds 
of  organic  chemistry,  comes  out  as  a  rather  natural 
property.     (See  diagram  4  below.) 

Even  the  peculiarities  observed  in  the  spectrum  of  the 
different  elements  in  each  group  show  some  indication 
of  yielding  to  a  rational  theory  ;  for,  as  has  been  already 
said,  mechanical  stability  requires  that  the  elements  shall 
arrange  themselves  in  rings,  with  a  given  number  of 
electrons  in  each  ring.  And  wherever  a  ring  of  three  or 
of  any  other  fixed  number  occurs,  it  is  natural  to  suppose 
that  certain  properties,  especially  certain  radiational 
properties,  will  be  associated  with  that  particular  number. 
This  same  number  will  occur  in  the  corresponding  member 
of  higher  and  higher  groups — fresh  rings  being  added  as  the 
atomic  weight  increases — but  the  numbers  in  the  inner  rings 
will  repeat  themselves  in  octaves,  so  as  to  reproduce 
something  of  the  old  properties,  together  with  new 
properties  in  addition,  due  to  the  extra  complexity.  (See 
diagrams  2,  3,  and  4.) 

It  should  be  understood  that  the  visible  and  plentiful 
radiation  which  furnishes  a  spectrum  can  hardly  be 
due  to  the  gentle  emission  of  waves  from  isolated  and  free 
atoms  in  regular  revolution:  Eome  violence  is  needed  to 
generate  radiation  in  conspicuous  amount.  They  require 
to  be  shaken  or  jogged  ;  just  as  a  bell  does  not  sound 
when  merely  waved  about — it  requires  to  be  struck. 
Sufficient  acceleration  will  always  make  it  sound.  Plentiful 
radiation  is  only  emitted,  therefore,  when  atoms  clash 
together,  as  they  do  when  they  chemically  combine,  or  as 
they  may  be  made  to  do  by  that  considerable  quickening 
of  their  n  otion  which  we  call  a  great  rise  of  temperature. 

Visible  light  seems  to  be  due  to  the  banging  and  clanging 
of  molecules,  much  as  X-rays  are  due  to  the  violent  impact 
of  electrons  on  a  target.  The  system  is  then  shaken, 
and  the  atom  emits  for  a  short  time  its  characteristic 
waves.  The  stopped  electron  only  emits  a  single  thin 
shfell. 

Atomic  Structure. 

But  now  returning  to  the  actual  internal  structure  of  the 
atom — is  there  anything  definite  that  we  can  say  con- 
cerning that  ?  Assuming  that  the  mass  of  the  atom  is 
due  to  an  assemblage  of  electrons,  can  we  say  anything 
clear  and  distinct  concerning  the  way  in  which  those 
electrons  are  arranged,  and  can  we  descry  what  they  are 
doing  among  themselves  ?  First  of  all,  it  is  certain  that 
the  arrangement  is  not  stagnant  or  qviiescent :  it  must  be 
full  of  internal  energy.  Lord  Kelvin,  indeed,  surmised 
that  the  energy  was  statical,  akin  to  the  energy  of  gun- 
powder or  a  compressed  spring.  To  me  and  others  it 
seems  far  more  likely  that  it  is  kinetic,  analogous  to  the 
energy  of  a  flywheel  or  of  the  planets  in  their  orbits. 
But  that  there  is  a  great  store  of  intra-atomic  energy  we 
'  know,  from  the  fact  that  some  atoms  every  now  and  then 
explode  and  fire  off  a  projectile  from  time  to  time,  just  as 
a  loaded  and  repeating  gun  may  fire  off  a  cannon  ball  or  a 
bullet.  This- energy  may,  as  hinted,  be  due  to  motion 
already  existing  among  the  parts  of  the  atom,  or  it  may 
be  due  to  some  unexplained  static  force  held  locked  until 
some  trigger  or  detent  is  pulled,  and  then  suddenly  liber- 
ated. Moth  aie  possible  modes  of  statement,  but  the  latter 
evidently  leaves  more  in  a  state  requiring  further  explana- 
tion than  the  former  does.  Some,  as  we  have  said,  think 
that,  the  energy  is  static  or  potential,  others  that  it  is  more 
likely  to  bo  kinetic  :  but  whatever  the  nature  of  the 
energy,  there  is  no  valid  doubt  as  to  its  amount.  Ami 
it  is  enormous.  Not  so  great  i  s.  nor  even  comparable 
with,  the  energy  in  the  same  bulk  of  the  other  of  space, 
but  still  enormous,  and  entirely  eclipsing  the  insignificant 

amount  corresponding  to  chemical  combination,  which  is 
all  that,  we  have  so  far  learnt,  to  utilise.  The  energy  of 
heavy  atoms  is  greater  than  tin-  energy  of  light  atoms,  in 
proportion  to  their  atomic  weight,  but  tho  intra-atomic 
energy  Btored  up  inside  the  atoms  of  a  gramme  even  of 
hydrogen  is  Id1"  ergs.  That  is  to  say,  is  enough  to  raise 
a  weight  of  a  thousand  tons  (SO  miles  high  ;  or,  otherwise 
i    expressed,  enough  to  convert  300  tons  of  ice  into  high- 


Vol.  XXVII.,  No.  U  ] 


LODGE— THE  STRUCTURE  OF  THE  ATOM. 


737 


pconBure  steam.  Even  a  slight  rearrangement  of  constitu- 
tion, emitting  only  ;i  minute  fraction  of  this  energy  in  the 
process,  may  therefore  be  depended  on  to  give  powerful 
radiation,  and  amply  accounts  for  the  phenomena 
exhibited  by  radium  and  its  congeners. 

The  occasional  disruption  or  explosive  break-up  of  an 
atom,  can  readily  be  stated  in  terms  of  the  electric  theory; 
and  the  fact  that  a  revolving  electron  must  radiate  away 
its  energy,  thereby  reducing  the  motion  of  one  of  the  rings 
sooner  or  later  to  a  condition  of  instability,  must  neces- 
sarily lead  at  intervals  to  a  catastrophe  and  rearrange- 
ment— the  rearrangement  being  perceptible  to  us  as  the 
appearance  of  a  different  element,  and  the  catastrophe 
making  itself  apparent  by  ejection  of  some  discarded 
constituent,   with  all  the   phenomena  of  radioactivity. 

Not  that  the  theory  of  radioactivity  is  at  all  as  yet 
complete  :  but  the  lines  on  which  an  explanation  is  to  be 
sought,  and  the  theory  elaborated,  are  fairly  clear. 

When  I  consented  to  give  this  lecture  in  memory  of 
Dr.  Hurter.  it  was  with  the  idea  of  trying  to  show  how 
promisingly  an  incipient  explanation  of  the  properties 
associated  with  the  chemical  series  of  elements  had  been 
begun  by  J.  J.  Thomson,  on  the  lines  of  the  kinetic  hypo- 
thesis. But  it  is  hardly  possible  to  give  an  intelligible 
account  of  this  matter,  by  the  method  of  oral  exposition, 
in  any  reasonable  time.  Nor  is  the  theory  as  yet  so  com- 
plete and  satisfactory  that  we  have  any  confidence  in 
maintaining  it  to  be  certainly  a  step  in  the  direction  of 
the  truth.  It  may  be  that  it  leads  off  the  track — I  do  not 
think  so — but  I  could  not  bring  it  forward  with  the  same 
confidence  as  I  bring  forward  more  general  and  less 
detailed  considerations.  Suffice  it  to  say  that  Thomson 
has  made  a  heroic  attempt  to  exhibit  Mendeleef's  series, 
and  the  gradation  of  properties  among  the  so-called 
elementary  bodies  known  to  chemistry,  and  some  of 
the  peculiarities  of  their  spectra,  on  the  lines  of  a  set  of 
revolving  rings  of  electrons  obeying  mechanical  laws  and 
spinning  in  regular  orbits  inside  a  uniform  positive  charge. 
(See  diagram  3  below.) 

Evolution. — The  notion  of  atomic  evolution  would 
suggest  that  complex  atoms  were  formed  by  the  falling 
together  of  simpler  ones  ;  or  by  the  gradual  growth  of 
complexes  by  assimilation  of  electrons.  This  process 
has  not  yet  been  observed.  What  has  been  observed  is 
the  converse  process — the  disintegration  and  gradual 
collapse  of  some  more  massive  atoms,  and  the  emission 
by  them  of  lighter  materials.  But  some  indirect  evidence 
that  the  inverse  or  constructive  process  may  also  occur 
is  furnished  by  electroscopic  examination  of  the  nebula?. 
For,  just  as  we  regard  these  as  the  probable  parents  of 
solar  systems,  so  we  must  notice  that  the  elements  of 
which  they  are  composed  are  the  most  simple  ones — 
those  of  very  small  atomic  weight :  Hydrogen,  helium, 
and  the  like.  Hence  it  is  natural  to  think  that  just  as 
the  cloud  contracts  into  suns  and  planets,  so  its  atomic 
materials  coalesce  into  heavier  elements. 

If  it  be  asked  why  is  nothing  known  lighter  than 
hydrogen,  the  answer  must  perhaps  be  sought  in  the 
comparative  instability  and  short  life  of  any  very  small 
collection  of  electrons  ;  for  the  radiating  power  of  a 
very  few  would  be  considerable,  even  without  collisions. 
But  the  most  likely  answer  is  that  the  grouping  has 
acted  as  a  unit  and  fallen  together  into  aggregates,  of 
which  the  more  stable  and  permanent  ones  are  recognised 
by  us  as  the  chemical  elements.  Some  of  them  are 
not  very  permanent,  however.  Polonium,  actinium, 
radium,  and  others,  have  a  lifetime  that  can  be  measured; 
and  even  that  of  uranium  can  be  estimated.  Probably 
in  time  we  shall  know  something  about  the  genealogy 
and  vitality  of  the  whole  chemical  population. 

Uncertainty  and  vagueness  still  hover  round  the  concep- 
tion  of  the  positive  charge.  The  negative  electron  or 
corpuscle  is  now  a  fairly  familiar  object,  of  the  roadside, 
so  to  speak;  but  the  positive  unit,  which  is  probably 
best  not  called  an  electron,  still  lurks  in  holes  and  corners, 
and  either  by  reason  of  sluggishness,  or  for  some  other 
reason,  resists  being  dragged  out  into  the  light  of  day. 

Progress  is  being  made,  however,  and  during  the  next 
decade  one  of  the  most  promising  and  repaying  lines  of 
advance  will  be  a  quest  into  the  nature  and  properties  of 
the  unit  positive  charge. 


Diagram   1. 


JL  •••••  ■  •••■ 

m  9      *  9 


Diagram  1  shows  the  arrangement  of  a  number  of 
ma<mets  floating  on  water  and  attracted  by  a  large 
magnet,  centrally  situated,  high  up.  These  roughly 
imitate  the  electrons  in  a  sphere  of  uniform  positive 
electricity,  save  that  they  are  forcibly  constrained  to 
keep  on  a  plane.  This  artificially  increases  their  stability  ; 
but  even  when  they  have  freedom  to  move  in  a  third 
dimension  the  same  amount  of  stability  can  be  attained, 
provided  they  are  rapidly  revolving — as  electrons 
almost  certainly  are. 

Diagram  2. 

Spectrum  to  be  expected  from  three  revolving  electrons, 
in  atoms  of  higher  and  higher  atomic,  wei-ght. 

They  have  nine  degrees  of  freedom  and  therefore  may 
be  expected  to  give  nine  bright  lines.  But  in  simple 
cases  some  of  these  could  be  coincident. 


(a)  Three  electrons  alone 
might  give    


(b)  Perturbed  by  one  outer  I 

ring    these     wou'd  | 

become  A 

(c)  Perturbed      by     two 

outer     rings     they  I 

would  separate  out  | 

thus  A 


2  3 

B  C 

B  C 

B  C 


1  2 

D  E 

i 

D  E 

D  E 


Fresh  lines  would  also  be  added  to  correspond  with  the 
extra  rings. 


Diagram  2  shows  the  spectrum  to  be  expected  from 
a  group  of  three  electrons,  grouped  as  an  equilateral 
triangle,  which  in  the  aggregate  have  nine  degrees  of 
freedom.  But  in  the  simplest  case  some  of  the  lines 
will  be  coincident  (corresponding  to  equal  roots  of  an 
equation)  and  accordingly  we  may  suppose  that  only 
five  lines  appear,  as  in  2a,  some  of  which  are  double 
and  others  triple. 

Surrounding  the  triangular  group  with  a  large  ring 
of  electrons  is  equivalent  to  stepping  up,  by  greatly 
increasing  the  atomic  weight,  so  as  to  reach  a  corresponding 
member  in  the  next  higher  series  ;  and  the  perturbation 
of  the  triangular  grouping  when  now  set  vibrating  will 
resolve  the  component  lines  a  little,  and  give  Fig.  2b. 

Stepping  to  the  corresponding  member  of  the  next 
higher  series,  it  gives  the  same  lines  because  it  again 
contains  a  triangular  group  ;  but  now  the  separation 
of  the  lines  is  more  thorough,  giving  Fig.  2c.  Other  lines 
are,  no  doubt,  added  by  the  extra  rings,  but  these  have 
no  relation  to  the  ones  characteristic  of  the  triple  group. 

Diagram  3  shows  a  set  of  hypothetical  rings,  such 
as  may  readilv  occur,  corresponding  to  a  complete 
Mendelejeff  family  of  higher  and  higher  atomic  weight. 
The  similarity  of  properties  is  emphasised  by  the  repetition 
of  the  inner  rings  ;  the  rise  of  atomic  weight  and  corre- 
sponding modification   of  properties  is  a  consequence  of 
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Diagram  3. 

Hypothetical  reason  for  gradation  and  similarity  of 
properties. 


• 

Approximate          Total  number  of 
substance.            electrons  in  atom. 

Arrangement  in 
successive  rings. 

Be 

Mg 

Ca 

Zn 

Sr 

Cd 

Ba 

11 
24 
40 
60 
84 
110 
140 

3  8 

3  8  13 

3  8  13  16 

3  8  13  16  20 

3  8  13  16  20  24 

3  8  13  16  20  24  26 

3  8  13  16  20  24  26  30 

the  extra  and  outer  ring.  The  whole  table,  and  the 
substances  specified  in  the  first  column,  are  only  here 
to  be  regarded  as  typical  or  suggestive  of  the  kind  of 
thing  that  may  be  looked  for,  not  as  a  statement  of  what 
has  been  found. 

Diagram  4  exhibits  the  converse  arrangement :  showing 
in  a  typical  or  representative  manner  all  the  neighbouring 
elements  of  a  single  Mendel ejeff  series — the  one  welding 
link  being  the  possession  of  twenty  in  the  outer  ring. 
Among  those  at  the  top  of  the  list,  the  20  is  barely  stable 
and  is  liable  to  shed  one  of  its  electrons,  becoming  thereby 
positively  charged.  Those  at  the  bottom  could  easily 
take  another  on  without  difficulty,  and  often  do — becoming 
negatively  charged. 

The  valency  exhibits  a  regular  gradation  from  + 1 
through  +2, +3, +  4,  to  -3,  -2,  -1.  And  the  extremes 
of  the  series  have  the  valency  0.  A  permanent  change 
in  the  number  of  the  outer  ring  carries  one  over  into  the 
next  series  and  the  valency  suddenly  changes  from  the 
active  valency,  -1,  to  the  equally  active  valency,  +1  ; 
s  topping,  as  we  now  know,  through  0  as  an  intermediate 
step  over  the  discontinuity. 

This  hasty  treatment  by  no  means  does  justice  to  the 
whole  conception,  but  it  may  suffice  as  a  hint  or  indication, 
as  much  as  at  present  is  legitimate  ;  and  it  may  have 
the  effect  of  sending  students  to  the  original  sources 
which  he  must  read  with  critical  appreciation  but  without 
slavish  acceptance. 

Diagram  4. 

Typical  group,  or  Mendelejeff  family,  on  electric  theory. 


Type  of 

Total  number  of 

Arrangement  in 

Substance. 

Electrons  in  atom. 

Successive  rings. 

Valency. 

?H 

58 

19  16  13     8  2 

—  i 

He 

Ne 

59 

20  16  13     8  2 

0 

Li 

Na 

60 

20  16  13     8  3 

+  i  or  -  vii 

Be 

Mg 

60 

20  16  13     9  3 

+  ii  or  -  vi 

B 

Al 

62 

20  17  14     9  3 

+  iii  or— v 

0 

Si 

63 

20  17  13  10  3 

+  iv  or  -iv 

JS 

I' 

64 

20  17  13  10  4 

—  i il  or  +  v 

o 

s 

65 

20  17   14  10  4 

•  ii   nr  +  vi 

p 

CI 

66 

20  17  14  10  5 

-i  or  +  vii 

JNe 

A 

67 

20  17  15   10  5 

0 

Na 

K 

68 

21   17  15  10  5 

+  i 

Mg 

Ca 

69 

21   18  15  10  5 

+  ii 

Ac. 

&c. 

The  substance  indicated  is  only  typical,  and  either  of 
the  first  two  columns  may  be  taken  as  representing  the 
group  typified.  The  second  column  really  comes  below 
the  first,  and  lead  <m  a  third,  etc.  They  are  put  together 
in  the  table  for  compactness.  The  total  number  of 
electrons  given  does  not  correspond  to  amy  particular 

element  necessarily,  but  this   number   would   adjust  itself 
in   the   rings  shown.      The  actual   total   number    may    be 

much    greater. 

Appendix  on  absolute  temperature. 

The  elementary  argument  about  (he  definition  of 
absolute  temperature  in  terms  of  a  perfect  gas  can  be 
put     Unix  •       A     perfect     gas    is    one    whose    molecules    action 


each  other,  and  on  the  walls  of  the  containing  vessel, 
solely  by  bombardment.  Simple  mechanics  shows  that 
such  a  substance  exerts  a  pressure 

P  =  ipu2    ;    (1) 

and  whenever  it  expands,  all  the  work  done  is  against 
external  pressure.  The  heat  in  such  a  body  is  solely 
the  energy  of  its  irregular  or  unorganised  molecular 
motion  ;  and  the  temperature  of  such  a  body  can  be 
defined  as  simply  proportional  to  the  heat,  or  equal  to 
the  heat  divided  by  a  capacity-constant,   mc. 

If  the  gas  has  to  expand  against  external  pressure 
more  heat  must  be  supplied  to  allow  for  the  external 
work  done,  f  p  d  v ;  the  capacity  being  now  called  mc' 
if  the  pressure  is  constant.  Consequently,  if  the  gas  be 
heated  at  constant  pressure  from  absolute  zero  up  to  the 
temperature  T,  the  heat  required  can  be  expressed  as 
K  =  mcT  +  pv  =  mc'T;  wherefore — 

p=p(c'-c)T     (2) 

which  may  be  called  the  characteristic  equation  of  the 
substance.  Comparing  this  with  the  first  equation,  we 
see  that — 

w2  =  3(c'_c)T    (3) 

which  constitutes  a  definition  of  absolute  temperature 
in  terms  of  the  characteristic  constant,  c'  -  c  ;  the  "  3  " 
having  reference  to  the  three  dimensions  of  space. 

Actually  to  determine  T  we  can  employ  equation  (2) 
and  get  rid  of  the  constant  say  by  measuring  the  increase 
of  pressure  when  the  gas  is  heated  at  constant  volume. 


rp.  •  dp      dT 

This  gives        =  -~-,  or  T  = 


dT 
dp 


1 


(0 


the  reciprocal  of  the  coefficient  of  expansion.  In  other 
words  the  expansibility  of  a  perfect  gas  is  simply  the 
reciprocal  of  its  absolute  temperature. 

This  is  consistent  with  the  form  of  characteristic 
equation  which  allows  for  molecular  bulk,  though  not 
for  molecular  forces,  p(y-fc)  =  RT. 

For  a  slightly  imperfect  gas  there  is  the  cohesion  or 
molecular-attraction  term  to  be  attended  to  as  well,  and 
its  characteristic  equation  is  (p-f-K)  (v  -b)  =  RT,  which 
for  constant  volume  warming  gives 


dp 
p-t-K: 


dT 
T 


or  T 


VdP+Kdp 


(5) 


orT  =  -   (1     4-   xv) 

a  p 

where  a  is  the  coefficient  of  expansion  as  measured  on 

a  constant- volume  thermometer,   showing   that  a  small 

correction-factor    must    be    applied,    depending    on    the 

incipient  cohesion  or  intermolecular  attraction,  represented 

by  Laplace's  K  or  Van  der  Waals'  Ap2. 

To  get  K  we  must  perform  an  irreversible  operation, 

say  a  sudden   expansion,  Sv,  under  adiabatic  conditions, 

and  observe  the  resulting  small  change   of   temperature 

ST.     If  this  operation  is  performed  in  a  rigid  vessel,   so 

that    no    external    work    is    done,   the    cooling    will   be 

due  to    internal    work    only;     and    the    energy    change 

can    be    expressed    either     as    KSv    or    as    wr'i'T,   when 

eddies  have  subsided. 

v 
Rut    instead     of    cv    we    may    write-    Sp   since    the 

temperature  is  nearly  constant,  so  that  K         /><'/>.„     [Q) 

Hence,  denoting  by  0  the  small  observed  change  of 
temperature  corresponding  to  the  change  of  pressure,  tt, 
ami  substituting  iii  equation  (.r»),  we  get  finally  as  an 
expression    for    the    absolute    temperature    of    the    gas 


• 'r  =,'.('- «'<v)  ('! 


experimented  on 

To  interpret  this  numerically:— The  quantity  c'p 
will  bo  recognised  as  the  atomic  heat,  which  is  nearly 
the   same   constant   for   all    ordinary    gosea,    and    equal    in 
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&JLS.  energy  units  to 

0-2375  x  000 1 293  X  (42  x  10«)  =  0-001294  x  106  ergs  per  c.c. 
The  observed  change  of  temperature  per  atmosphere, 
observed  as  the  final  result  of  the  irreversible  Joule  and 
Thomson  expansion,  was,  for  air,  about  a  fifth  of  a  degree, 
or  more  exactly  0*208?  :  so  that 

P  _  0*208 

x  "  106  degrees  per  sq.  cm. 
Hence  the  dimensions  of  the  whole  term,  c'p  9/ir,  come  out 


right,  as  a  pure  number  (being  in  fact  obviously  a  ratio 
of  two  energies  when  p  is  written  m/v) ;  and  for  air  the 
correction  factor  equals  1+0 -00 1294x0 -208  =  1-00027. 

U  zero  centigrade  the  expansibility  of  air  was 
measured  by  Regnault  as  0-0036706,  wherefore  the 
absolute  temperature  corresponding  to  zero  centigrade,  is, 
in  accordance  with  equation  (7), 


1-00027 
0-0036706 


=  273-17. 
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Patents. 

Evaporators,  freshwater  distillers,  feed  vxiter  heaters,  and 
the  like.     J.    P.    Halket,    London.     Eng.    Pat.    15,164,  ' 
July  1,  1907. 

Ix  order  to  avoid  the  necessity  for  the  complete  stoppage 
of  the  apparatus  when  the  heating  devices  have  to  be 
withdrawn  for  cleaning,  the  latter  are  arranged  as  a 
number  of  separate  coils  or  sets  of  "  field-tubes,"  each 
coil  or  set  being  attached  to  a  separate  cover  or  lid, 
through  which  the  inlet  and  outlet  pipes  pass,  and  which 
are  fixed  to  the  cover  of  the  vessel.  The  heating  elements 
are  arranged  in  a  ring  and  project  down  into  the  vessel, 
being  supported  from  the  cover  of  the  latter.  Each 
element  has  a  separate,  easily  detachable  connection  to 
a  steam-supply  pipe  and  condensed  water  delivery  pipe, 
arranged  round  the  neck  of  the  vessel.  If  it  is  necessary 
to  clean  or  repair  any  element,  the  only  delay  caused  is  the 
time  necessary  to  withdraw  one  or  more  elements  and  to 
close  the  opening  with  a  blank  cover.  The  apparatus  may 
then  be  set  to  work  again  till  the  repaired  heaters  are 
ready  to   be  replaced. — W.  H.  C. 

Concentrating  lyes  [especially  soda-lyes'].  O.  Venter, 
Chemnitz,  Saxony.     Eng.  Pat.  26,935,  Dec.  5,  1907. 

The  liquid  to  be  concentrated  is  caused  to  trickle  as  a 
thin  film  over  several  vertically  disposed  heating  surfaces, 
and  a  current  of  dry  air,  previously  freed  from  carbon 
dioxide,  is  caused  to  flow  in  the  opposite  direction.  The 
heating  surfaces  are  arranged  in  a  chamber  with  gilled 
heating  pipes  below  and  which  has  a  layer  of  lime  below 
the  gilled  pipes.— W.  H.  C. 

Concentrating  lyes.  O.  Venter,  Chemnitz,  Saxony.  Eng. 
Pat.  27,482,  Dec.  12,  1907.  Under  Int.  Conv.,  June  17, 
1907. 

The  claim  is  for  the  form  and  arrangement  of  the  heating 
surfaces  in  a  vacuum  vessel.  Two  sets  of  inclined  heating 
surfaces,  over  which  the  liquid  to  be  concentrated  trickles, 
are  arranged  one  above  the  other.  The  lower  is  of  smaller 
size  and  is  inclined  at  a  smaller  angle  than  the  upper. 
As  the  volume  of  the  liquid  decreases  owing  to  the  con- 
centration, the  speed  with  which,  and  the  surface  over 
which,  it  flows  is  less  as  the  lower  heating  surface  is 
smaller  and  less  inclined  than  the  upper.  The  dimensions 
are  so  arranged  that  the  thickness  of  the  film  remains 
constant. — W.  H.  C. 

Treating  liquids  ;    Apparatus  for .     W.  F.  M.  Goss, 

La  Fayette,  Ind.,  Assignor  to  United  States  Distillation 
Co.,  Indianapolis,  Ind  U.S.  Pat.  890,227,  June  9, 
1908. 

The  supply  pipe  of  a  series  of  tubular  treating  chambers 
is  arranged  so  that  it  passes  through  each  chamber  in 
succession  and  forms  a  continuous  conduit  for  the  liquid. 
It  is  provided,  in  each  chamber,  with  a  float-valve, 
which  allows  the  liquid  to  enter  any  chamber  in  which  the 
level  of  the  liquid  has  fallen  below  a  predetermined 
height,— W.  H.  C„ 


Furnaces  for  melting  metals,  glass,  or  the  like,  and  for 
roasting  or  calcining  ores,  salt  cake,  or  the  like.  L. 
Le  B.  Mount,  London.  Eng.  Pat.  18,417,  Aug.  14,  1907. 

In  these  furnaces,  which  are  provided  with  recuperators, 
it  is  arranged  that  the  cold  air  enters  the  coolest  part  of 
the  recuperator,  and  leaves  the  hottest  part,  i.e.,  the  part 
where  the  hot  waste  gases  enter  the  recuperator  from  the 
furnace  proper.  The  walls  in  the  recuperator,  forming  a 
series  of  vertical  flues  through  which  the  hot  waste  gases 
pass  horizontally,  are  hollow  and  "  are  built  of  tiles 
placed  diagonally  in  oblique  courses  so  as  to  maintain 
the  joints  closed  by  gravity  whilst  providing  for  move- 
ment due  to  expansion."  The  air  required  for  combustion 
in  the  furnace  passes  through  the  hollow  spaces  of  the  walls 
and  is  thus  heated.  The  solid  ends  of  the  recuperator 
"  are  built  of  wedge-shaped  bricks  which  are  retained 
in  position  by  means  of  an  inverted  arch."  The  furnace 
is  provided  with  three  crowns,  so  arranged  as  to  form  two 
partly-annular  passages  of  approximately  the  full  width 
of  the  crowns.  The  hot  air  from  the  recuperator  passes 
through  the  lower  annular  passage  to  the  furnace  proper, 
whilst  the  waste  gases,  after  passing  the  recuperator  go 
through  the  upper  annular  passage  and  thence  to  the 
exit  flues.  The  thrust,  due  to  expansion,  upon  adjacent 
abutting  work,  such  as  the  crown  proper  of  the  furnace 
and  end  walls,  is  taken  up  by  suitable  tUes  or  bricks 
arranged  to  leave  spaces  between  them,  sand  or  other 
suitable  material  being  spread  between  the  layers  of 
tiles  or  bricks  to  prevent  them  sticking,  and  to  enable 
them  to  yield  easily  to  thrust  due  to  expansion,  without 
disturbing  or  deranging  the  adjacent  brickwork. 

°  _w.  C.  H. 

Centrifugal  separators;  Drums  of  .     W.   E.   Lake, 

London.     From    Aktiebolaget    Separator,    Stockholm, 
Sweden.     Eng.  Pat.  25,405,  Nov.  15,  1907. 

The  curved  vertical  plates  forming  the  liner  of  the 
separator  are  held  in  position  by  one  or  more  sets  of  bars, 
bands,  or  links  which  pass  either  obliquely,  or  alternately 
vertically  and  horizontally,  through  holes  in  the  plates. 
The  objectjof  the  invention  is  to  allow  the  plates  to  be 
widely  separated  for  cleaning  purposes. — W.  H.  C. 

Measuring  differences  of  pressure  of  two  gases  and  the 

like;    Hydrostatic    differential    manometer    for . 

I.    von    Geldern,    Diisseldorf,    Germany.     Eng.    Pat. 
23,304,  Oct.  22,  1907. 

The  apparatus  consists  of  a  vessel,  a,  divided  by  the  pipe,  b, 
into  two  compartments,  I  and  II,  filled  with  glycerin. 
A  bell,  c,  having  a  buoyant  chamber,  d,  floats  in  the 
glycerin,  and  the  vessel,  a,  is  provided  with  a  cover,  g, 
luted  in  the  glycerin  of  the  outer  chamber,  III,  by  the 
pipe,  h,  and  carrying  two  pipes,  i,  which  dip  into  and  are 
sealed  in  the  glycerin  in  chamber,  II.  The  space  in  which 
the  greater  pressure  exists  is  connected  by  the  pipe,  e, 
with  the  space,  A,  and  that  in  which  the  lesser  pressure 
exists  by  thejpipe,  /,  tOjB.  Thelmovement  of  the  float- 
vessel  is  communicated  through  the  liquid  seal  by  the 
rods,  k,  which  pass  through  the  pipes,  »,  to  thp  bar    n» 
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which  operates  the  pen  on  the  recording  drum,  p,  or  a 
pointer  on  an  indicator  which  is  not  shown  in  the  figure. 

— W.  H.  C. 

Centrifugal  drying  apparatus  ;  Continuous especially 

for  saccharine  materials.  A.  Giinther.  Fr.  Pat.  386,014, 
Jan.  6,  1908. 

The  improvements  claimed  consist  essentially  in  making 
the  feed-pipe  movable  up  and  down,  so  that  the  material 
to  be  dried  has  a  longer  or  shorter  passage  through  the 
apparatus,  and  in  providing  a  series  of  compartments, 
each  having  all  its  walls  perforated  except  one,  and 
through  which  the  material  passes  before  entering  the 
basket  proper  of  the  machine. — A.  S. 

Cooling  and  liquefying  gases  and  apparatus  therefor.     G. 
Hildebrandt,  Berlin.     Eng.  Pat.  25,517,  Nov.  18,  1907. 

Ske  Fr.  Pat.  384,139  of  1907  ;  this  J.,  1908,  396.— T.  F.  B. 

Ice   and   cold ;   Production   of .     E.    C.    R.    Marks, 

London.  From  The  Seay  Internat.  Ice  and  Refrigera- 
tion Machinery  Co.,  Philadelphia,  Pa.,  U.S.A.  Ene 
Pat.  25,806,  Nov.  21,  1907. 

The  claim  is  for  the  use  of  a  solid  absorbent,  anhydrous 
ammonium  thiocyanate,  for  the  anhydrous  ammonia. 
Two  absorbing  and  generating  vessels  are  Hsed  which  are 
mounted  so  as  to  be  rotated  on  hollow  trunnions  and 
provided  with  coils  through  which  a  heating  or  cooling 
medium  can  be  circulated  through  one  of  the  trunnions. 
The  ammonia  enters  and  leaves  the  vessel  through  the 
other  trunnion.  Supposing  one  of  the  vessels  to  be  charged 
with  solid  absorbent,  and  the  other  with  absorbent 
saturated  with  ammonia,  in  which  case  it  is  liquefied, 
t  he  met  hod  of  working  is  as  follows.  A  current  of  heating 
fluid  is  circulated  through  the  coils  in  the  liquefied  mass ; 
ammonia  vapour  is  given  off  and  the  absorbent 
solidifies,  the  heat  given  out  on  solidification  helping  to 
drive  off  the  ammonia.  The  ammonia  vapour  passes 
from  the  generator  through  a  water-cooled  refrigerating 
coil  where  it  is  liquefied,  and  thence  through  iho  coils  of 
the  refrigerator  or  ice-machine,  where  it  ia  expanded  and 
cools  the  contents.  From  the  refrigerator  the  ammonia 
vapour  passe*  to  the  other  absorber,  through  the  coil*  of 
which  a  cooling  medium  is  circulated,  and  is  absorbed 
by  the  solid  absorbent,  which  liquefies  and  dissolves  in 
the  liquid  ammonia,  the  heal  becoming  latent  on  fusion 

assisting  the  absorption.  By  reversing,  from  time  to 
time,  the  direction  in  which  the  ammonia  travels,  the 
process  becomes  continuous.— W.  H.  C. 


Moistening  air  ;  Apparatus  for ■.       P.  Kestner,  Lille, 

France.     Eng.  Pat.  494,  Jan.  8,  1908. 

The  air  is  passed  through  a  slightly  conical  tube,  which 
narrows  towards  the  outlet,  and  is  moistened  by  a  number 
of  water-spraying  jets  placed  one  behind  the  other  in  the 
tube,  with  the  jets  pointing  in  the  direction  in  which  the 
air  is  flowing  and  preferably  centrally  disposed  with  regard 
to  the  tube.— W.  H.  C. 

Retort.     C.  F.  McKenna,  New  York.     U.S.  Pat.  890,788, 
June  16,  1908. 

The  claim  is  for  a  vessel  or  retort  provided  with  a  remov- 
able cover  having  a  tube  by  which  it  is  connected  to  a 
receiver,  with  a  valved  inlet  tube,  and  with  an  internal 
electric  heating  device,  the  terminals  of  which  pass 
through  the  bottom  of  the  vessel. — W.  H.  C. 

Dry-kiln.  A.  J.  Uphus,  Assignor  to  The  American  Wood 
Extract  Co.,  Seattle,  Wash.  U.S.  Pat.  890,944, 
June  16,  1908. 

A  kiln  chamber  having  inlet  and  outlet  pipes  com- 
municating with  the  atmosphere,  is  surrounded  on  all 
sides  by  communicating  flues.  Steam  is  conveyed  into 
the  chamber  by  a  perforated  pipe  and  is  discharged  from 
the  chamber  either  through  the  surrounding  flues  or 
directly  into  the  air. — W.  H.  C. 

Drying  and  carbonising  kiln  ;  Continuously -operating . 

R.     Bock,     Prague-Smichow,    Austria-Hungary.     U.S. 
Pat.  891,456,  June  23,  1908. 

See  Fr.  Pat.  382,220  of  1907  ;  this  J.,  1908,  152.— T.  F.  B. 

Oven  with  gas  chambers  and  regenerator  hearths.  E. 
Schmatolla.  Fr.  Pat.  386,694,  Jan.  23,  1908.  Under 
Int.  Conv.,  Sept.  10,  1907. 

A  heating  chamber  is  built  above  the  generator,  with 
lateral  regenerator  chambers,  packed  with  bricks,  on 
either  side.  The  heating  chamber  communicates  with 
the  generator  and  regenerators  by  central  as  well  as 
lateral  flues  placed  between  the  heating  chamber  and  the 
regenerators.  The  reversal  of  the  latter  is  accomplished 
by  moving  a  simple  box  made  of  refractory  material  over 
the  ends  of  the  flues  which  communicate  with  the  air, 
the  regenerators  and  the  main  flue,  the  arrangement 
being  similar  to  a  slide-valve.  The  heating  chamber  is 
extended  upwards  to  form  a  receptacle  for  the  raw 
material.  As  the  material  in  the  heating  chamber 
commences  to  frit  together,  fresh  material  is  introduced 
from  above.  The  object  is  to  force  the  hot  gases  to  pass 
through  the  materials  and  to  prevent  them  from  passing 
between  the  roof  of  the  heating  chamber  and  the  top  of 
the  material  on  the  hearth.  Larger  furnaces  are  provided 
with  two  sets  of  flues  and  reversing  boxes. — W.  H.  C. 


Filter.     P.    J. 


Donovan,   Grass   Valley,   Cal. 
891,048,  June  16,   1908. 


U.S.    Pat. 


Two  concentric  drums,  the  innermost  of  which  is  a  filter 
drum,  are  mounted  on  a  horizontal  shaft  so  that  they  can 
be  rotated.  A  number  of  paddles  are  also  mounted  on 
the  shaft  within  the  inner  drum.  The  ends  of  the  paddles 
bear  against  the  interior  face  of  the  inner  drum  and  arc 
provided  with  valves  which  can  be  operated  from  without. 
A  vacuum  can  be  produced  in  the  annular  space  between 
the  drums  by  a  pipe  which  passes  through  the  shaft  at 
one  end,  and  air  can  be  forced  into  the  interior  of  the 
inner  drum  through  a  pipe  which  passes  through  the 
other  end  of  the  »haft.     \V.  B.C. 
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limb  vertical  [gas]   retorts.      II.    <•.   Col  man   and    A.    K. 

Mroad  berry.      Report    to   the   Carbonisation   Committee 

of  the  Institution  of  (ias  Engineers.     .1.  <!as  Lighting! 

L908,  102,  807—817. 

Tin:  report  gives  the  results  of  tho  investigation  of  the 

working  of    vertical  retorts  at  Dessau  and  describes  the 

working  of   the   installations   at   Berlin   (Mariendorf  and 

Ober8pree)     (compare     the     following     abstract).        The 
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installation  tested  at  Dessau  com  prises  ten  4-metre  retorts, 
set  in  two  rows  of  live  :  the  section  of  the  retorts  is  oblong 
with  rounded  corners,  tapering  from  22^x9  in.  at  the  top  to 
13$  in.  at  the  bottom  ;  the  bottom  mouthpiece  is 
arranged  about  8  ft.  clear  of  the  floor.  The  coal  used  was 
unscreened  New  Pelton  ;  the  average  charge  was  9£  cwt., 
and  the  carbonizing  period  9i  to  10  hours  ;  the  test  lasted 
three  days,  and  on  the  second  day  steam  was  admitted  to 
the  retorts  during  the  last  hour  of  carbonisation.  The 
average  results  of  the  three  days'  working  were: — Coal 
carbonized,  34-575  tons  ;  gas  made,  394,520  cubic  feet  : 
gas  made  per  ton,  11,410  cubic  feet ;  average  illuminating 
power  of  collected  samples,  16- 10  candles  ;  average  calo- 
rific power  of  collected  samples,  602  B.Th.U.  gross,  540 
B.Th.U.  net.  (All  figures  are  corrected  to  60°  F.  and 
30  in.  barometer.)  The  coal  carbonised  whilst  working 
with  steam  was  not  directly  measured,  but  the  residts  of 
carbonisation  with  and  without  steam,  calculated  by  an 
indirect  method,  are  given  below,  together  with  the  results 
of  exhaustive  tests  made  at  Mariendorf  and  at  Zurich  by 
Bunte  : — 

[A.  Make  per  ton.  in  cubic  feet.  B.  Make  per  retort  per  day,  iu 
cubic  feet.  C.  Illuminating  power,  in  candles.  D.  Calorific 
power,  in  B.Th.U.  E.  Nitrogen  in  gas,  per  cent.  F.  Actual 
weight  of  coke,  percentage  on  coal  used.] 


Dessau  4-metre 
retort.     New 
Pelton  coal. 

Mariendorf 
4-metre  retort. 
Silesian  coal. 

Zurich 

4-metre  retort. 

Saar  coal. 

With 
Without      gentle 
steam,    steaming. 

Without 
steam. 

With 

copious 
steaming. 

Without 
steam. 

Witli 

copious 

steaming. 

A  .. 
B  .. 
C  .. 
D.. 

E  .. 

F  .. 

11,259         11,680 

13,072         13,560 

16-45           15-37 

604              596 

2-9               2-6 

16-25 

11,400 

14,563 

15-90 

585 

1-1 

14-6 

13,810 

15,827 

12-16 

537 

1-3 

14-1 

12,180 

14,392 

9-11 

591 

13-9 

13,820 

15,458 

6-23 

561 

15-0 

The  composition  of  the  gas,  collected  in  a  test-holder 
connected  by  1  in.  piping  to  the  gas  main  near  the  meter, 
was  fairly  uniform,  typical  analyses  being  as  follows  : 
Without  steam — carbon  dioxide,  08  ;  unsaturated 
hydrocarbons,  29 ;  oxygen,  0-2 ;  carbonic  oxide,  5-5 ; 
methane,  29-9  ;  hydrogen,  57-5  ;  nitrogen,  3-7  per  cent.  ; 
and  with  steam — carbon  dioxide,  1-0 ;  unsaturated 
hydrocarbons,  29 ;  oxygen,  03  ;  carbonic  oxide,  6-6  ; 
methane,  28-7  ;  hydrogen,  574  ;  nitrogen,  2-9  per  cent. 
The  nitrogen  in  the  gas  was  determined  directly,  and 
attention  is  directed  to  the  small  quantity  present  in 
view  of  the  yield  of  gas  per  ton  of  coal,  9  per  cent,  of 
nitrogen  being  common  with  horizontal  retorts.  The 
authors  were  given  the  following  average  figures  for  tar, 
ammonia,  and  cyanogen  :  Tar,  98  to  10-2  gallons  per  ton 
of  coal ;  ammonia,  26- 1  lb.  of  sulphate  per  ton  ;  cyanogen. 
2-87  lb.  of  crystallised  sodium  ferrocyanide  per  10,000 
cubic  feet.  Gompared  with  the  results  given  by  hori- 
zontal or  inclined  retorts,  the  coke  was  harder  and  larger 
and  contained  less  breeze  ;  the  tar  contained  a  larger  pro- 
portion of  oils  distilling  below  170°  C.,  between  170°  and 
270°,  and  between  27Cr  and  350°  C,  and  contained  less 
naphthalene  (3-6  per  cent,  of  the  dry  tar)  and  very  much 
less  "  free  carbon  "  (0-4 — 0-6  per  cent.).  The  liquor  was 
of  low  strength,  and  contained  very  much  less  ammo- 
nium thiocyanate.  The  advantages  of  the  vertical  system, 
in  the  authors'  opinion,  are  :  Low  labour  charges,  low  cost 
of  repairs  to  the  retorts  and  to  their  mechanical  equip- 
ment ;  high  quality  of  coke  and  absence  of  breeze  ;  the 
satisfactory  yield,  purity,  lighting  and  heating  value  of 
the  gas  ;  increased  yield  of  ammonia  ;  and  the  thinness 
of  the  tar  and  consequent  absence  of  retort-house  trouble*. 
(See  also  this  J..  1908.  325.)— A.  T.  L. 

Dessau  [Bueb]  vertical  [aas]    retorts ;    Recent  experience 

with  the  .     A.  F.  P.  Hayman.      J.   Gas  Lighting, 

1908,  102,  795—802. 
The  author  describes  the  progress  made  by  the  Dessau 
system  in  Germany,  and  compares  the  results  with  those 
formerly     obtained     with     inclined     retorts.     Fourteen 


German  towns,  including  Berlin  (two  installations),  Dort- 
mund, and  Cologne,  have  in  operation  888  Dessau  retorts; 
in  addition  there  are  installations  at  Zurich  (100  retorts), 
and  at  Barcelona  (150  retorts),  the  total  production  of  gas 
by  this  system  on  the  Continent  being  5000  million  cb.  ft. 
per  annum.  Particulars  are  given  of  results  obtained  at 
Berlin  (Mariendorf  and  Oberspree)  and  at  Cologne  (compare 
preceding  abstract).  The  calorific  value  of  the  gas  can  b« 
kept  very  uniform,  and  at  Mariendorf  the  variations  are 
only  from  550  to  560  B.Th.U.  The  gas  from  vertical 
retorts  contains  less  carbon  bisulphide  (compare  this  J., 
1908,152)  and  less  cyanogen  than  the  gas  from  inclined 
retorts,  and  naphthalene  washers  are  not  required.  The 
retorts  are  worked  almost  without  tools,  and  very  little 
labour  is  required  ;  at  Mariendorf,  with  a  production  of 
1,250,000  cb.  ft.  of  gas  daily,  there  are  two  men  per  eight- 
hour  shift.  In  charging  the  retorts,  the  coal,  separated 
in  the  bunkers  into  nuts  and  fine  coal,  is  fed  in  two 
parallel  streams,  the  nuts  forming  a  column  which  aids  the 
free  passage  of  the  gas.  The  maximum  temperature  of 
the  furnace  is  kept  between  1300°  and  1500°  C.  The 
discharge  of  coke  is  perfect.  Ascension  pipes  are  cleaned 
once  a  week,  and  the  retorts  are  scurfed  every  6  or  7 
weeks  by  slightly  opening  the  bottom  mouthpiece  and 
allowing  a  slow  draught  to  burn  off  the  carbon  without 
overheating.  The  residuals  are  of  increased  value,  as 
compared  with  inclined  retorts,  owing  to  the  decreased 
amount  of  breeze  (from  6-5  to  1-5  per  cent,  on  the  coal 
carbonized),  the  improved  quality  of  the  tar,  and  the 
greater  yield  of  ammonia.  Comparing  vertical  and 
inclined  retorts  in  a  plant  carbonizing  100  tons  of  coal 
daily,  the  value  of  residuals  and  cost  of  labour  per  ton  of 
coal  carbonized  is  given  as  follows  : — 


Inclined.            Vertical. 

Coke  produced,  less  coke  used  for 

fuel          

Breeze         

Tar 

Ammonia 

8.     d. 

10     3-5 
0     3-9 

0  10-8 

1  3-9 

8.    d: 

11     2-0 

0  0-9 

1  3-0 
1     7-2 

Totals 

12  10-1 

14     1-1 

0     9-4 

0     50 

The  paper  also  includes  diagrams  showing  the  arrange- 
ment of  retort  house  No.  1  at  Mariendorf. — A.  T.  L. 

Continuous    carbonisation    in    vertical    retorts.      H.    W, 
Woodall.     J.  Gas  Lighting,  1908, 102,  802—7. 

The  author  describes  the  experimental  installations  at 
Poole  of  the  Woodall-Duckham  vertical  retorts  for  con- 
tinuous carbonisation,  which  preceded  the  erection  at 
Bourne  Valley  of  four  settings,  each  of  four  retorts.  This 
plant  was  started  in  January,  1907,  and  is  running  satis- 
factorily. The  retorts  are  25  feet  long  and  of  oval  cross- 
section,  24  X  10  in.  at  the  top  and  30  X  22  in.at  the  bottom  ; 
they  are  made  by  machine  in  short  sections.  The  com- 
bustion-chamber was  at  first  arranged  4  feet  below  the 
top  of  the  retorts,  but  this  has  since  been  altered  and 
placed  as  near  the  top  as  possible.  The  retorts  are  charged 
from  the  hoppers  by  means  of  feed  rolls,  one  roll  serving 
two  adjacent  retorts.  The  charge  rests  on  a  plate  beneath 
the  retort,  and  the  coke  is  discharged  regularly  over  the 
edges  of  this  plate  by  pushers  making  one  double  stroke 
per  hour.  The  coke  falls  into  a  hopper,  from  which  it  is 
withdrawn  by  a  scraper-conveyor  working  through  a 
water-seal ;  the  coke  is 'immersed  in  water  for  about 
15  seconds.  The  production  of  gas  during  the  present 
year  averaged,  per  ton  of  coal,  13,190  cb.  ft.,  testing 
14-1  candles  on  Carpenter's  No.  2  "  Metropolitan  "  burner 
after  passing  through  oxide  only.  An  improved  discharg- 
ing arrangement,  which  avoids  passing  the  coke  through 
a  water-seal,  is  now  in  operation  at  Poole.  The  charge 
rests  against  a  curved  plate,  which  forms  an  extension 
of  one  side  of  the  retort  at  its  lower  end  and  guides  the 
coke  into  a  self-sealing  rotary  discharging  drum.  The 
discharge  is  controlled  by  the  rotation  of  an  "  extracting 
roller,"  comprising  a  horizontal  spindle  with  radial  arms, 
which  is  arranged  at  the  lower  edge  of  the  curved  plate 
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Eng.   Tat.     13,292, 


and  above  the  discharging  drum.  Among  other  advan- 
tages of  the  continuous  system  it  is  pointed  out  that  a  coal 
which  swells  in  the  retort  can  be  used,  since  space  is 
allowed  by  the  removal  of  coke  at  the  bottom,  and  the 
supply  of  fresh  fuel  ceases  until  the  fuel  column  at  the 
top  of  the  retort  descends. — A.  T.  L. 

Patents. 

Coking  ovens.      D.   Wright,   Wigan. 
June  8,  1907. 

A  conduit  fitted  with  a  valve  for  each  oven  is  carried 
along  the  top  of  the  series  of  ovens.  When  any  oven 
is  being  charged,  the  gases  therefrom  are  led  away  through 
this  conduit  and  into  the  hydraulic  main,  after  passing 
through  one  or  more  of  the  adjoining  ovens.  From 
the  hydraulic  main  the  gases  are  passed  to  the  usual 
scrubbers  for  the  recovery  of  by-products  and  finally 
back  to  the  ovens  or  to  a  furnace  of  any  kind.— J.  W.  H. 

Cleaning  or  washing  smoke  or  gases.  J.  Black  and 
fi .  H.  and  H.  Lennox,  Newcastle-on-Tyne.  Eng.  Pat. 
15,172,  July  1,  1907. 

In  the  apparatus  described  in  Eng.  Pat.  14,675,  of  1907 
(this  J.,  1908,  617),  swing  dampers  are  provided  at  one 
end  of  the  casing.  When  these  dampers  are  turned 
into  a  vertical  position,  they  form  a  vertical  passage 
at  one  end  of  the  casing,  through  which  the  smoke  passes 
without  traversing  the  compartments  formed  by  the 
horizontal  partitions.  When  the  dampers  are  in  a 
horizontal  position,  the  smoke  is  compelled  to  pass  in 
a  zig-zag  course  through  the  above-mentioned 
compartments. — W.  H.  C. 

Oven       with      compartments      for       the      gasification      of 

coal   and   the    roasting    of   minerals    and   other   bodies. 

H*.    Ries.      Fr.    Pat.    386,554,   Jan.    25,    1908.      Under 

Int.  Con  v.,  Jan.  26,  1907. 

The    inclined    working    chambers    have    heating    flues 

between     them     and     are     supported    on    solid    piers, 

which     extend     down    to    the    foundations    and    have 

their  upper  ends   gathered  over  to  form  corbels.     The 

gas-  and  air-supply  flues  terminate  just  below  the  spring 

of  the  corbels,  so  that  the  zone  of  maximum  temperature 

is  just  below  the  latter,  which  are  consequently  highly 

heated  and  communicate  the  heat  to  the  sole  of    the 

working    chambers.     In    this    way    the    necessity   for  a 

flue  beneath  the  sole  is  obviated. — W.  H.  C. 

Cos- producer.  G.  Westinghouse,  Pittsburg,  Pa.,  Assignor 
to  Westinghouse  Machine  Co.  U.S.  Pat.  8C0.951, 
June  16,  1908. 

The  claim  is  for  a  producer  chamber  with  up  and  down 
draught  inlet  ports  for  the  blast.  The  gas  is  taken  off 
through  a  vertical  water-jacketed  pipe,  provided  with 
ports,  which  extends  upwards  into  the  centre  of  the 
generator  from  the  bottom,  and  is  protected  at  the  top 
by  a   water-jacketed   hood. — W.  H.  C. 

Incandescence  bodies ;    Process  of  preparing from 

artificial  silk  for  gas  lighting.     Cerofirm-Ges.  m.  b.  H. 
Fr.  Pat.  386,549,  Jan.  25,  1908. 

Certain  substances  are  added  to  the  bath  of  hydrogen 
peroxide  in  which  the  mantles  are  immersed  after  being 
impregnated  with  salts  of  cerium  and  thorium,  in  order 
that  both  the  rare  earths  may  be  converted  into  insoluble 
bodies.  For  this  purpose  drganic  acids  and  their 
salts  are  recommended.     YV.  II.  ('. 

Filaments  for  lighting  and  heating  by  gas  or  by  electricity 
in  the  open  air  ;  Process  and  apparatus  for  the  continuous 

manufacture  of .     G.  Michaud  and  E.  Delasson. 

Third  Addition,  dated  Jan.  16,  1908,  to  Fr.  Pat.  378,665, 
June  10,  1907  (this  J.,  1907,  1131). 

Tin:  filament  after  extrusion  from  the.  tube,  and  before 

it,   enters   the   Infusible    tube    where    it   is    heated    by   the 

electric  arc,'i    exposed  to  the  heat  of  several  oxy-hydrogen 

blowpipes,    which    are    arranged    in    a    ring,    so    that     tho 

Same    converge  upon  the  filament.-  W.  H.  <'• 


Filaments ;      Methods    of    producing    refractory    electric 

conductors,    particularly    metallic .     The    British 

Thomson-Houston  Co.,  Ltd.,  London.  From  General 
Electric  Co.,  Schenectady,  U.S.A.  Eng.  Pat.  15,387, 
July  3,  1907. 
Carbon  filaments  are  packed  with  an  oxid  of  tungsten 
(W03,W205)  in  a  refractory  vessel  and  fired  in  a  vacuum 
furnace.  These  oxides  vaporise  in  the  vacuum  without 
complete  decomposition,  and  penetrating  the  filament, 
become  reduced  to  metal.  The  resulting  filament  appears 
homogeneous  under  the  microscope  and  may  be  used 
in  electric  incandescence  lamps.— -J.  W.  H. 


III.— DESTRUCTIVE   DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL  WAXES. 

Petroleum   from   Alsace ;     Optical   examination   of . 

M.    A.    Rakusin.      Petroleum,    1908,    3,    948—951. 

Biot  in  "the  18th  century"  described  a  laevorotatory 
petroleum  ("  le  naphtha "),  and  the  author  therefore 
anticipated  that  petroleum  from  Biot's  native  province, 
Alsace,  might  also  show  a  lsevo-rotation.  The  crude 
petroleum,  from  Pechelbronn,  was  an  almost  odourless, 
colourless  liquid,  free  from  dichroism.  It  had  a  specific 
gravity  of  0-8012  at  15°  C,  and  its  rotation  was  +2° 
in  the  saccharometer  (£  =  200  mm.).  On  fractional 
distillation  it  yielded  distillates,  the  specific  gravity,  &c, 
of  which  showed  a  regular  increase,  and  all  of  which 
were  slightly  dextro-rotatory.  The  residue,  which  was 
nearly  solid,  was  soluble  in  petroleum  spirit  (benzine) 
and  in  benzene.  The  author  concludes  that  crude  Alsace 
petroleum  is  rich  in  paraffins  and  highly  carbonised, 
(i.e.,  rich  in  asphaltic  or  resinous  substances),  its  "  carboni- 
sation constant"  being  k=-&s  per  cent.  The  occurrence 
of  lsevo-rotation  has  been  mentioned  by  Engler  in  the 
case  of  Java  oil,  and  by  Jones  and  Wootton  in  the  case 
of  petroleum  from  Borneo  (this  J.,  1907,  919),  but  the 
origin    of    Biot's    laevo -rotatory    oil    remains    imknown. 

— C.  A.  M. 


The    "  cracking "     process     in 
— .      G.    Kraemer.      Petroleum, 


Roumanian  petroleum  ; 
the  working-up  of  — 
1908,   3,   894—895. 

The  author  shows  that  by  distillation  under  pressure, 
as  in  the  "  cracking  "  process,  the  high-boiling  constituents 
of  Roumanian  petroleum  yield  large  quantities  of  gases 
— carbon  dioxide  and  monoxide,  methane,  etc. — and 
considerable  quantities  of  unsaturated  hydrocarbons, 
which  on  subsequent  treatment  with  sulphuric  acid, 
are  almost  entirely  converted  into  tarry  products.  He 
recommends  that  the  ordinary  method  of  distilling  should 
be  followod  only  for  the  obtain ment  of  the  fractions  up 
to  the  lighting  oils,  and  that  the  higher-boiling  constituents 
should  be  distilled  under  strongly  diminished  pressure 
in  vertical  retorts.  In  this  way  the  distillation  can  he- 
carried  so  far  that  only  a  residue  of  asphaltum  is  left, 
without  fear  of  any  considerable  decomposition. — A.  S. 

Patents. 

Ammonium    sulphate ;     Producing from    gases    of 

the  dry  distillation  of  organic  substances.  II.  Hoppers, 
Essen-Ruhr,  Germany.  '  Eng.  Pat.  2399,  Feb.  3,  L90& 
Steam  carrying  the  ammonia,  formed  in  the  process  of 
dry  distillation,  is  mixed  with  an  inert  gas  such  as  nitrogen, 
so  that-  the  partial  pressure  of  the  steam  is  reduced  to 
such  an  extent  that  its  condensation  point  falls  considerably 
below  the  temperature  of  the  sulphuric  acid  in  which 
tho  ammonia  is  absorbed.  In  this  way  the  steam  is  not 
condensed,  and  ammonium  sulphate  separates  in  the 
form  of  an  almost  neutral  solid  salt.  The  "ammonia 
water  "  also  formed  by  dry  distillation,  is  first  treated 
with  lime  and  steam  in  suitable  stills,  and  the  steam 
and  ammonia  evolved  are  then  treated  as  above.  Before 
ooming  into  oontaci  with  the  sulphuric  acid,  the  gaseous 

mixture  may  he  heated  so  as  to  vaporise  tho  water  of 
reaction  formed  in  the  acid  bath. — ( >.  K. 
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Wood- UttSimg   apparatus,      Z.    E.    Fiveash   and   C.    B. 

Leonard,   Rawlee  Springs,    Miss.     U.S.   Pat.   890,418, 

June  9,  1908. 
The  claim  is  for  an  inclined  retort  provided  with  doors 
at  each  end.  with  a  "  heater  "  pipe  having  its  lower  portion 
]>erf  orated,  and  with  a  distillate  pipe  communicating 
with  the  upper  portion  of  the  chamber.  The  wood  is 
brought  by  a  trough  conveyor  and  is  discharged  into 
a  hopper  situated  above  the  upper  end  of  the  retort 
and  from  which  the  latter  is  charged.  The  residue  left 
in  the  retort  after  distillation  is  discharged  from  the 
lower  end  into  a  second  trough  conveyor. — \Y.  H.  C. 

Oil*   and  greases  for  lubricating   machinery.      Eng.    Pat. 
20,069.     See  XII. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

I/i'li'joid  dyestuffs.  I.  P.  Friedlaender.  27.  A.  Bezdzik 
and  P.  Frieidlaender.  III.  P.  Friedlaender  and  R. 
Schuloff.  Monatsh.  Chem.,  1908,  29,  359—393.  (Com- 
pare this  J.,  1908,  398.) 

A  rsEFiL  account  of  the  present  state  of  knowledge  of 
the  indigoid  dyestutfs  is  given.  The  following  are  new 
methods  of  preparing  Thioindigo  (2  :  2-bisthionaph- 
theneindigo).  (1)  By  adding  sodium  acetate  to  an 
alcoholic      solution      of      monobromo-oxythionaphthene, 

/C(OH)v 
C6H4<  >CBr 

X— S— ' 
In  a  similar  manner  2  :  4-dibromo-«-naphthol  is  converted 
into  bis-4-bromo-2-naphthalene-indigo.      (2)  By    heating 
2-dibromo-3-ketodihydrothionaphthene 

C6H4<Cg°>CBr2 

either  alone  or  in  nitrobenzene  solution  to  140 — 150°  C. 
(3)  By  passing  a  current  of  hydrogen  sulphide  through  a 
glacial  acetic  acid  solution  of  thionaphthenequinoneanilide, 


^H4<Co0>C:N.('6H5 


Thioindigo  White 


X'(OH), 


S- 


y^\ 


— s— / 


'C6H4, 


is  obtained  by  oxidising  oxythionaphthene  with  ferric 
chloride  or  by  reducing  Thioindigo  with  alkaline  sodium 
hydrosulphite  and  subsequently  acidifying.  It  is  prac- 
tically insoluble  in  water  but  readily  soluble  in  the  ordinary 
solvents  or  dilute  caustic  soda.  The  diacetyl  derivative 
is  prepared  by  boiling  Thioindigo  with  glacial  acetic 
acid  and  acetic  anhydride,  and  adding  zinc  dust  until 
the  colour  is  discharged.  2  :  3  Bisthionaphthene-indigo 
(Thioindirubin), 

C6H4<C&?>C:C<^0H4>S, 

is  obtained  by  condensing  equal  parts  of  oxythio- 
naphthene and  thionaphthenequinone  in  glacial  acetic 
acid  solution  with  the  addition  of  a  little  hydrochloric 
acid.  It  forms  red  needles  melting  at  205 — 207°  C. 
3-Thionaphthene-2-indole-indigo, 

c6h*<xh>  C:C  <c6b:4>s' 

obtained  by  condensing  indoxyl  and  thionaphthene- 
quinone in  glacial  acetic  acid  solution  with  addition  of  a 
little  hydrochloric  acid,  consists  of  violet-black,  shining 
needles  melting  at  247 — 250°  C.  2-Thionapb.thene- 
3-indole-indigo  (Thioindigo  Scarlet), 

C6H4<CS0>C:C<C6°H4>NH, 

is  prepared  by  the  same  process  from  oxythionaphthene  and 
isatin.  It  forms  red  needles  which  do  not  melt  up  to 
270°  C     With  alkaline  sodium  hydrosulphite  it  gives  a  pale 


vellow  vat  from  which  textile  fibres  are  dyed  a  fast  scarlet. 
L>-Thionaphthene-2-indole-indigo  (this  J.,  1908,  398)  is 
more  conveniently  prepared  by  condensing  isatin  chloride 
with  oxythionaphthene  in  benzene  solution,  preferably 
in  presence  of  phosphorus  oxychloride.  It  may  also  be 
obtained  by  condensing  oxythionapthene  and  rt-isatin- 
anilide  either  by  heating  in  petroloum  or  by  boiling  with 
acetic  anhydride.  An  improved  method  of  preparing 
2-naphthalene-2-indole-indigo  (this  J.,  loc.  cit.)  consists 
in  condensing  «-naphthol  and  a-isatinanilide  in  acetic 
anhydride  solution.  In  the  preparation  by  the  use 
of  isatin  chloride,  an  isomeric  dyestuff  of  the  constitution, 

co<cl?uii>  C:C  <§H>C«H4' 

is  formed,  which  crystallises  in  dark  violet  prisms.  By 
condensing  isatin  chloride  with  2-chloro-a-naphthol,  a 
dyestuff  of  the  formula, 


C0<CH:C< 


•  C:C  <Cjy£gv>C6H4, 


is  obtained.  This  is  very  similar  to  the  preceding  one. 
l-Naphthalenc-2-indole-indigo, 

CH.COv         /COx 

||  >C:C<        >C6H4, 

c7h5  y    \nh/ 

prepared  by  condensing  isatin  chloride  with  rr-naphthol 
in  benzene  solution,  forms  blackish  violet  needles. 
4-Methoxy-2-naphthalene-2-indole-indigo, 

C6H4.CO v  /CO  v 

|  >C:C<         XH*,' 

C(O.CH3):CH/  XNH/ 
is  formed  by  condensing  isatinanilide  with  4-methoxy- 
a-naphthol  in  acetic  anhydride  solution.  Bluish-black 
needles  are  obtained  which  give  greener  and  purer  blue 
solutions  than  the  unsubstituted  dyestuff.  On  boiling 
with  caustic  soda  it  yields  l-hydroxy-4-methoxy-2- 
naphthaldehyde.  Acenaphthene-indole-indigo, 
CO— v  .CO  v 

|  >C:C<  >C6H4, 
C10H6/  \NB/ 
results  from  the  condensation  of  acenaphthenequinone 
and  indoxyl  in  glacial  acetic  acid  solution.  Alkaline 
reducing  agents  convert  it  into  a  vat  from  which  textile 
fibres  are  dyed  reddish-violet.  Acenaphthenethionaph- 
theneindigo, 

CO— v         /COv 
|         >C:C<       >C6H4, 

produced  by  condensing  oxythionaphthene  and  acenaph- 
thenequinone in  glacial  acetic  acid  solution  with  addition 
of  a  few  drops  of  hydrochloric  acid,  crystallises  hi  brick- 
red  needles  and  on  reduction  furnishes  a  vat  from  which 
textile  fibres  are  dyed  red.  4-Hydroxybenzene-2-indole- 
indigo, 

.CH.COx  /CO  v 

H0.C<  >C:C<         >C6H4, 

XCH:CH/  ^NH/ 
is  obtained  by  condensing  isatin  chloride  with  resorcinol  in 
benzene  solution.  It  forms  bronzy,  dark  violet  needles. 
4-Methoxybenzene-2-indole-indigo,  prepared  similarly 
from  resorcinol  monomethyl  ether,  forms  brownish- 
violet  needles  melting  at  162°  C.  4-Diphenylamine-2- 
indole-indigo, 

<CH.COv         /CO  v 
>C:C(         >C6H4, 
CH:CH/         \NH/ 
is  ]jrepared  by  condensing  isatin  chloride  and  w-hydroxy- 
diphenylamine    in    benzene    solution.     It    forms    violet 
needles  and  gives  a  yellowish  vat  with  sodium  hydro- 
sulphite.     3-Hydroxybenzene-2-indole-indigo,      obtained 
from    catechol    and    isatin    chloride,    forms    violet-black 
needles  melting  at  245°  C.     It  dyes  cotton  mordanted  with 
iron  or  chrome  greenish -blue.     3  :  4-Dihydroxybenzene- 
2-indole-indigo,    prepared    from    pyrogallol    and    isatin 
chloride,  forms  blackish-violet  needles.     It  gives  bluish- 
violet  shades  on  chrome-  or  iron-mordanted  cotton. 

—J.  C.  C. 
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Picric  acid;    Oxidation  by  means  of .     Action   on 

aniline formation   of   indxdines.     A.    Bacovescu. 

Buletinul  de  Chimie,  1908,  10,  3—5.  Chem.  Zentr., 
1908,  1,  2034—2035. 

On  heating  aniline  with  picric  acid  at  about  225°  C,  with 
or  without  the  addition  of  concentrated  hydrochloric 
acid,  a  dark  brown  product  is  obtained  easily  soluble  in 
chloroform,  and  partly  soluble  in  ether.  By  means  of  the 
solvents  mentioned,  two  different  substances,  probably 
indulines,  can  ba  separated,  the  one  of  a  greyish-black 
and  the  other  of  a  brownish  colour.  Both  give  blue 
solutions  in  concentrated  sulphuric  and  glacial  acetic 
acids,  and  are  precipitated  on  addition  of  water.  When 
sulphonated  with  fuming  sulphuric  acid  at  about  160°  C, 
they  yield  products  soluble  in  alkalis  and  partly  soluble 
in  water. — A.  S. 

Pyranol  salts  related  to  brazilein  and  hamatein  ;    Synthesis 

and  constitution  of  certain .     W.    H.   Perkin,   R. 

Robinson,  and  (in  part)  M.  R.  Turner  Chem.  Soc. 
Trans.,  1908,  93,  1085—1115. 

Brazilin,  hematoxylin,  and  their  derivatives.  Part  IX. 
On  brazilein,  hcematein,  and  their  derivatives.  P. 
Engels,  W.  H.  Perkin,  and  R.  Robinson.  Chem.  Soc. 
Trans.,  1908,  93,  1115—1162. 

Bosocyanin.     [Detection  of  boric  acid  by  means  of  turmeric]. 
L.  Clarke  and  C.  L.  Jackson.     See  XXIII. 

Patents. 

Leucogallocyanine  corresponding  with  pyrogallol ;    Manu- 

facture  of  the .     Farbw.  vorm.  L.  Durand,  Huguenin, 

und  Co.,  Huningen,  Germany.  Eng.  Pat.  1334,  Jan.  20, 
1908.  Under  Int.  Conv.,  Jan.  21,  1907. 
The  leucogallocyanine  obtained  as  described  in  Eng.  Pat. 
21,415  of  1898  (this  J.,  1899,  827)  or  7835  of  1905  (this 
J.,  1905,  885)  in  the  form  of  a  salt  (hydrochloride,  sulphate, 
etc.),  is  heated  with  water  to  about  100°  C,  in  presence  or 
absence  of  sodium  acetate,  sulphate,  or  bisulphate,  or 
hydrochloric  acid.  The  process  may  be  combined,  in 
one  operation,  with  the  reduction  of  the  gallocyanine  as 
described  in  the  patents  mentioned.  (Sec  also  Fr.  Pat. 
369,835  of  1906  ;    this  J.,  1907,  195).— A.  S. 

Gallocyanine  dyestuff  ;    Manufacture  of  a .     Farbw. 

vorm.  L.  Durand,  Huguenin  und  Co.,  Hiiningen,  Ger- 
many.    Eng.    Pat,    2306,    Feb.    1,    1908.     Under   Int. 
Conv.,  Feb.  14,  1907.     Addition  to  Eng.  Pat,  1334  of 
1908. 
A  leucoijali-ooyanine  of    the  same  properties  as  that 
described  in  Eng.  Pat.1334  of  1908  (sec  preceding  abstract) 
is  obtained  when    the    salts   formed     by    the    ordinary 
gallocyaftine    with    acids    are     heated     with    water    in 
presence  or  absence  of  a  metallic  chloride  or  free  hydro- 
chloric acid. — J.  C.  C. 

Amido-naphthol-disulphonic    acid ;     Manufacture    of    an 

.     Chem.     Fabr.     Grieshcim-Elcktron,     Frankfurt 

a/M.,  Germany.  Eng.  Pat.  3655,  Feb.  18,  1908.  Under 
Int.  Conv.,  Feb.  18,  1907. 
1-Amino-2-nai,hthol-4-stjijphonic  acid  can  be  sul- 
phonated by  introducing  239  parts  into  1200  parts  of 
monohydrated  sulphuric  acid,  adding  350  parts  of  sulphuric 
acid  containing  25  per  cent,  of  anhydride,  and  beating 
the  mixture  to  50°  C.  until  the  product  is  completely  soluble 
in  water.  The  liquid  is  then  poured  into  ice  water,  and 
the  acid  sodium  salt  of  the  disnlphonic  acid  separated  a>  a 
pink  powder  by  adding  common  sail  to  the  solution. 
The  same  disnlphonic  acid  can  also  be  obtained  by  beating 
1  part  of  l-amino-2-naphthol-4-sulphonic  acid  with 
5  parts  of  monohydrated  sulphuric  acid  to  100°  C,  <  arc 
being  taken  that  this  temperature  is  not  exceeded.  The 
acid  formed  is  probably  the  1.6-disulphonic  acid.     I'.  F.  ('. 

Sulphur  dyestuff  ;    Brown and  process  of  making 

same.  <  '•.  List,  Offenbaoh-on-the-Maine,  Assignor  to 
Chem,  Fabrik  Qriesheim  Elektron,  Frankfort  on-the- 
Maine,  Germany.     U.S.  Pat.  hh9,<):(6,  June  9,  1908. 

Brown  sulphide  dyestuffs  arc  obtained  by  melting 
aromatic    m-dinitro-compounds    of    I  he    general    formula. 


CSH3X(N02)2»  where  X  is  the  atom  or  group, 
H,  CH3,  Cl,  NH.C6H5,  NH.C6H4.CH,,  S.,  with  glycerin  and 
alkali  polysulphides.  Unmordanted  cotton  is  dyed  in 
brown  shades.  Special  mention  is  made  of  chlorodinitro- 
benzene. — J.  C.  C. 

[Quinoline]  dyestuff  ;     Yellow .     E.  Meyer,  Assignor 

to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     U.  S.   Pat.  890,588,  June  9,   1908. 

P-Chloroquinaldine  is  condensed  with  phthalic  an- 
hydride and  the  resulting  quinophthalone  treated  with 
sulphonating  agents.  The  sodium  salt  of  the  product  is 
a  yellow  powder  giving  a  yellow  solution  in  concentrated 
sulphuric  acid  and  dyeing  wool  and  silk  from  an  acid 
bath  in  greenish-yellow  shades. — J.  C.  C. 

Vat  dyestuff  [from  indanthrene']  ;    Process  for  producing 

a .     Farbenfabr.  vorm.  F.  Bayer  und  Co.    Fr.  Pat. 

385,892,  Jan.  2, 1908.    Under  Int.  Conv.,  April  18,  1907. 

See  Ger.  Pat.  198,024  of  1907;  following.— T.  F.  B. 

Vat  dyestuff  of  the  anthracene  series  ;    Preparation  of  a 

green [from     indanthrene'}.       Farbenfabr.     vorm. 

F.  Bayer  und  Co.     Ger.  Pat.  198,024,  April  19,  1907. 

According  to  Scholl  (this  J.,  1907,  193)  indanthrene,  on 
treatment  with  nitric  acid,  yields  nitrodinitrosotri- 
hydroxy-  or  tetranitrotetrahydroxy-anthraquinoneazine. 
It  is  now  found  that  if  the  reaction  be  carried  out  in  nitro- 
benzene solution,  a  vat  dyestuff  is  obtained  which  gives 
green  shades  on  cotton. — A.  S. 

Anthracene  derivatives  ;  Production  of .    Farbenfabr. 

vorm.  F.  Bayer  und  Co.  1st  Addition,  dated  Jan.  16, 
1908,  to  Fr.  Pat.  372,676,  Dec.  18,  1906.  Under  Int. 
Conv.,  Mar.  6,  1907. 

Sulphonio  acids  of  the  acetyl  derivatives  of  secondary 
alkylamino-  or  arylamino-anthraquinones  mentioned  in 
the  chief  patent  (this  J.,  1907,  523)  can  be  transformed  into 
anthrapyridones  by  boiling  them  with  alkaline  con- 
densing agents  (dilute  caustic  soda).  1-Acetylmethyl- 
aminoanthraquinone-5-sulphonic  acid  thus  yields  a  dye- 
stuff  giving  yellow  shades  on  wool.  The  anthrapyridonc 
prepared  from  l-acetylmcthylaminoanthraquinone-4- 
sulphonic  acid  dyes  wool  in  yellow,  and  that  from 
1  -  acetylmethylamino  -  4  -  methylaminoanthraquinone-5- 
sulphonic  acid  in  bluish-red  shades. — J.  C.  C. 

Anthraquinone  derivatives  ;  Process  of  making  halogenatrd 
— — .  Farbenfabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat. 
386,599,  Jan.  27,  1908.  Under  Int.  Conv.,  May  16,  and 
June  11,  1907. 

When  anthxaquinonesulphonic  acids  are  treated  with 
halogens,  the  Bulphonic  acid  groups  arc  replaced  by 
the  latter.  The  two  groups  of  a  disnlphonic  acid  may 
thus  be  replaced  step  by  step,  giving  rise  to  a  halogenatcd 
monosulphonic  acid,  and  finally  to  a  dihalogen  deri vat  ivc. 
The  operation  is  carried  out  by  dissolving  the  sodium 
salt  in  water,  adding  hydrochloric  acid,  and,  after 
heating  to  100°  C,  passing  a  stream  of  chlorine  or 
adding  a  solution  of  sodium  chlorate.  When  bromo- 
derivatives  are  required,  the  potassium  or  sodium  salt 
of  the  sulphonic  acid  is  heated  with  water  and  bromine  to 
180—190°  C.   under  pressure.— J.  C.  C. 

Diphenylna/phthylmethane  dyestuffs;    Preparation  of  tn  w 

.    Farbenfabr.  vorm.     F.  Bayer  und  Co.     Fr.  Pat. 

886,814,  Feb.  I.  1908.    Under  [nt.  Conv.,  July  24,  1907. 

i)\  kstukks   fast   to   alkalis   are    obtained    by    condensing 

tetra-alkyldiaminodiphenylcarbinols  with  l-naphthol* 
3 : 8-disuIphonio  acid    or    l-naphthol-3 :  6 :  8-trisulphonio 

acid  and  oxidising  the  resulting  leuco-hasos.  The  dyestutf 
prepared      by     condensing     (el  ramct  h yldiaminodi  phenyl- 

oarbinol  with  I  naphthol-3  : 8-disulphonio  acid  in  presence 

of  10  per  cent,  sulphuric  acid,  and  oxidising  the  resulting 
leueo-base   with     lead    peroxide,   dyes   wool   greenish-blue. 

The  dyestuff  prepared  similarly  from  l-naphthol-3 : 6:8- 

trisulpbonio  acid  dyes  WOO)  in   bluish-green  shades,  as  do 

the  analogous  dyestuffs  obtained  bytheuseof  tetra  etbyl« 
diaminodiphenj  loarbinol,     J,  C.  < '. 
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Vat  [thioindigo]  dyestuff  :    Bed and  process  of  making 

same.  A.  Groo,  Assignor  to  Basle  Chemical  Works, 
Basle,  Switzerland.     U.S.  Pat.  891,690,  Juno  23,  1908. 

m-k  Bag.  Pat.  344  of   1908  ;   this  J.,  1908,  399.— T.  F.  B. 

Indigo  ;    Production   of  stable   chloro-deriratircs  of . 

i.  f.  Chem.  lnd.  in  Basle.   Fr.  Pat,  386,841,  April  19, 
1907. 

See  Eng.  Pat.  9646  of  1907  ;  this  J.,  1908,  116.— T.  F.  B. 

tS-Xaphfhylindiyo ;      Production     of    halogen    derivatives 

of .     Soe.    pour  l'Ind.    Chim.   a   Bale.      Fr.    Pat. 

3S6.858.  April  23,   1907, 

See  U.S.  Pat.  872,227  of  1907;  thisJ.,  1907,1274.—  T.F.  B. 

Indoxylic   compounds  ;    Process   of   producing .     H. 

Labhardt,  Mannheim,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik.  Ludwigshafen  on  Rhine,  Germany.  U.  S. 
Pat.   891,708,  June  23,   1908. 

See  Eng.  Pa-t.  12,243  of  1906  ;  this  J.,  1907,  88.— T.  F.  B. 

Anthraquinone  series  ;    New  products  of  condensation  of 

the    and    dyestuffs    derived    therefrom.     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  386,606,  Jan.  27, 
1908.  Under  Int.  Conv.,  May  13,  Aug.  2,  Aug.  9, 
and  Dec.  28,  1907,  and  Jan.  18,  1908. 

When  acetylaminoanthraquinones  containing  a  sub- 
stituent  such  as  CH3,  Cl,  Br,  etc.,  in  the  2-position  are 
treated  with  condensing  agents  such  as  sodium  ethoxide, 
alcoholic  soda,  pyridine  and  caustic  alkali,  ammonia, 
aromatic  bases,  such  as  aniline  and  p-toluidine,  etc., 
new  products  are  formed  which  are  usually  yellow  and  are 
not  decomposed  by  sulphuric  acid  at  80°  C.  1-Acetyl- 
amino-2-methylanthraquinone  and  its  derivatives 
undergo  this  condensation  simply  on  heating.  The 
compounds,    which   have   the   constitution 

rJH.CO.NH 

C         I 
C8H4<£0  >  C6H2.CH3(C1,  Br,  etc), 

are  termed  2-methyl  (chloro,  bromo,  etc.),  anthrapyri- 
dones.  If  the  position  2  is  not  substituted,  condensation 
does  not  take  place.  Those  derivatives  which  contain  a 
halogen  atom  in  the  4-position  to  the  amino-group  readily 
exchange  this  for  an  arylamino-group  when  heated  with 
an  aromatic  amine.  On  sulphonating  the  resulting 
arylaminoanthrapyridones  dyestuffs  are  obtained  which 
dye  wool  in  very  fast  red  shades.  Further,  when  4-chloro 
(or  bromo)-2-methylanthrapyridone  is  condensed  with  2- 
amino-  or  2  :  6-  or  2  :  7-diamino-anthraquinone,  vat 
dyestuffs  are  obtained  giving  red  shades.  These  may  also 
be  directly  prepared  by  condensing  4-chloro  (or  bromo)- 
2-inethyl-l-acetylaminoanthraquinone  with  2-amino-  or 
2:6-  or  2  :  7-diamino-anthraquinone.  An  alternative 
process  is  to  condense  4-amino-2-methylanthrapyridone 
with  the  2-halogenated  or  the  2  :  6-  or  2  :  7-dihalogenated 
anthraquinone. — J.  C.  C. 

Vat  dyestuffs  of  the  anthraquinone  series  ;    Preparation  of  | 

blue .     Badische  Anilin  und  Soda  Fabr.    Ger.  Pat. 

198,025,  June  23,  1907. 

A  diaminodianthbaqutnonylamine  containing  at  least  ! 
one  amino  group  in  an  ortho  position  to  a  carbonyl  group, 
is  treated  with  acetic  anhydride  or  glacial  acetic  acid 
in  presence  of  concentrated  or  fuming  sulphuric  acid. 
Dyestuffs  are  obtained  which  give  clear  blue  shades  on  i 
cotton  from  a  hydrosulphite  vat.  The  process  can  be 
applied  to  all  anthraquinone  derivatives  consisting  of 
two  anthraquinone  nuclei  united  by  one  or  two  imino 
groups,  and  containing  at  least  one  amino  or  monosub- 
stituted  amino  group  in  an  ortho  position  to  a 
carbonyl  group. — A.  S. 

Sulphide  dyestuffs  ;    Process  for  preparing .      Act.-    • 

Ges.  f.  Anilinfabr.    Fr.  Pat.  386,847,  April  20,  1907. 
See  Eng.  Pat.  9011  of  1907  ;  this  J.,  1908,  71.— T.  F.  B. 

Tanning  materials,  dyewoods,  beetroots,  dec.  ;  Lixiviation  of 
.    Fr.  Pat.  306,820.     See  XIV. 


V.— PREPARING,  BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,  AND    FIBRES. 

Keratin  molecule  ';,  Position  of  the  sulphur  atom  in  the . 

O.  Baudisch.  See  XXIV. 

Animal  fibres;     Reducing    power    of .     G.    Ulrich. 

Z.  physiol.  Chem.,  1908,  55,  25—41. 
On  mordanting  wool  with  potassium  bichromate  and 
sulphuric  acid,  compounds  of  chromic  acid  and  of 
chromic  oxide,  of  a  more  or  less  brown  colour,  are  fixed 
on  the  fibre.  On  increasing  the  proportion  of  sulphuric 
acid,  the  deposits  have  a  greener  shade  and  are  richer  in 
compounds  of  chromic  oxide.  The  reduction  is  effected 
by  the  products  formed  by  the  gradual  hydrolysis  of 
the  fibre-substance  by  the  acid.  In  practice  formic  and 
lactic  acids  are  used,  with  the  view  of  accelerating  the 
reduction.  Experiments  on  the  action  of  formic  acid  on 
chromic  acid,  showed  that  a  tolerably  high  reaction- 
velocity  is  attained  only  at  very  high  concentrations  of 
formic  acid :  for  instance,  even  with  500  mols.  of 
formic  acid  per  mol.  of  chromic  acid,  the  reduction  is 
not  complete  after  boiling  for  one  hour.  Experiments  in 
presence  of  wool  showed  that  the  formic  acid  has  little 
influence  on  the  reduction  process,  the  conversion  of  the 
chromic  acid  into  compounds  of  chromic  oxide  being 
caused,  even  in  its  presence,  by  the  products  formed  by 
hydrolysis  of  the  fibre  substance.  The  role  played  by 
formic  acid  in  the  mordanting  process  is  that  of 
accelerating  the  absorption  of  chromium  compounds  by 
the  fibre.— A.  S. 

Patents. 

Artificial  silk  and  the  like;    Manufacture  of  machinery 

suitable  for  the  preparation  of .     W.  P.  Dreaper, 

Felixstowe.  Eng.  Pat,  13,868,  June  15,  1907. 
In  the  production  of  artificial  silk  by  the  Thiele  process 
(Eng.  Pat.  8083  of  1902  ;  this  J.,  1903,  550),  the  solution 
of  cellulose,  as  it  issues  from  the  jets,  is  first  led  into  a 
comparatively  weak  solution  of  the  precipitating  reagent, 
and  the  newly-formed  thread,  as  it  passes  on  its  course, 
is  afterwards  brought  into  contact  with  a  more  concen- 
trated solution  of  the  precipitant.  This  may  be 
effected  as  follows  : — In  the  long  outer  tube,  into  which 
the  jet  of  cellulose  solution  is  discharged,  a  shorter, 
inner  tube  is  introduced,  which  surrounds  the  jet  and 
extends  for  a  short  distance  along  the  path  of  the 
thread.  The  more  dilute  solution  of  the  precipitant 
enters  this  inner  tube  above  the  jets  by  a  supply  pipe, 
and  thus  a  fresh  solution  of  constant  strength  is  kept  in 
contact  with  the  newly-formed  thread.  The  more 
concentrated  solution  of  the  precipitating  reagent 
is  introduced  into  the  upper  end  of  the  outer  tube  and 
flows  in  the  same  direction  as  the  more  dilute  solution, 
with  which  it  gradually  mixes. — P.  F.  C. 

Cellulose;;    Manufacture  of  threads  or  filaments  of . 

A.  Lecoeur,  Rouen,  France.     Eng.  Pat.  18,936,  Aug.  22, 
1907. 

See  Fr.  Pat.  381,939  of  1907  ;  this  J.,  1908,  221.— T.  F.  B. 
Volatile  solvents  used  in  the  manufacture  of  artificial  silk  ; 

Recover >!    of .     O.    Bucquet.     Fr.    Pat.    386,833, 

Feb.  3,  1908. 
See  Ger.  Pat.  196,699  of  1907  ;  this  J.,  1908,  558.— T.  F.  B. 

Bleaching     seed-cotton  ;      Apparatus     for .      J.     B. 

Brennan,  Sherman,  Texas.     U.S.  Pat.  884,359,  April  14, 
1908. 

The  cotton  to  be  treated  is  drawn  through  a  flue  and 
delivered  into  a  receiving  box.  This  in  turn  delivers  it 
on  to  an  endless  travelling  band,  consisting  of  a  number  of 
parallel  wooden  rods,  by  which  the  cotton  is  carried 
horizontally  through  a  casing  containing  the  bleaching 
agent  and  finally  dropped  into  a  receiving  bin.  The 
ends  of  this  casing  are  provided  with  flexibly  mounted 
leaves  for  preventing  the  free  escape  of  the  bleaching 
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agent.  During,  its  journey,  the  cotton  is  sifted,  and 
the  waste  falls  through  the  openings  in  the  travelling 
hand  on  to  the  floor  of  the  casing.  Means  are  provided 
for  collecting  this  waste  and  delivering  it  into  a  hopper. 

—P.  F.  C. 

Colour  printing  on  half-wool  fabrics.  0.  Ostersetzer, 
(iriinherg,  Germany.  Eng.  Pat.  25,801,  Nov.  21, 
1907. 

When  half-wool  goods,  which  have  been  uniformly  dyed 
with  easily  reducible  dyestuffs,  are  printed  with  the 
usual  coloured  discharges,  and  steamed,  the  shade  obtained 
iipon  the  cotton  is  less  intense  than  that  obtained  upon 
the  wool,  especially  in  those  cases  where  the  fabric  has 
previously  been  treated  with  chlorine.  It  is  proposed 
to  dye  the  cotton  with  dyestuffs  (sulphide  dyestuffs,  for 
instance),  which  are  not  readily  reduced,  and  the  wool 
with  such  as  are  easily  discharged.  In  the  example 
given,  the  cotton  is  dyed  with  Thiogen  Black  B2R  (liquid) 
in  the  cold,  and  the  wool  is  afterwards  dyed  at  the  boil 
with  Naphthalene  Blue.  When  printed  with  a  reducing 
paste  containing  Thioflavinc  T,  and  steamed,  the  ground 
shade  on  the  cotton  is  less  affected  than  is  that  upon  the 
wool  and  acts  as  a  mordant,  assisting  the  fixation  of  the 
basic  dyestuff  and  tending  to  keep  the  coloured  discharge 
on  the  Cotton  and  wool  fibres  more  uniform  in  shade. 

— F.  M. 

Drying   proofed   and   like   fabrics  ;     Apparatus  for   — ■ — . 

j.  Spenle,  Salford.  Eng.  Pat.  17,780,  Aug.  3,  1907. 
The  apparatus  is  intended  for  the  drying  of  fabrics  which 
have  been  coated  with  rubber,  guttapercha,  pyroxylin, 
etc.,  where  an  efficient  recovery  of  the  solvents  is  desired. 
Steam  chests  or  pipes  are  arranged  vertically  in  the 
drying  chamber,  for  drying  the  fabric  by  contact  or 
radiation,  the  material  being  led  over  rollers  in  such 
manner  that  the  face  side  is  not  touched  until  it  is  dry. 
The  walls  of  the  drying  chamber  are  cooled  by  means  of 
water  pipes  or  a  jacket,  and  cooling  pipes  may  also  be 
placed  in  the  chamber,  so  that  the  vapours  of  the  volatile 
solvents  condense  on  these  cold  surfaces  and  the  liquid 
trickles  down  into  troughs  or  receptacles.  The  top  of  the 
chamber  is  heated  to  prevent  any  condensation  there, 
and  risk  of  damage  to  the  fabric  from  drops  of  solvent. 

— F.  M. 


VII.— ACIDS,     ALKALIS,     AND    SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Copper  and  nitric  acid ;    Interaction  of in  presence 

of  metallic  nitrates  considered  with  reference  to  the 
existence  of  hydrates  in  solvtion.  E.  H.  Ronnie,  A.  J. 
Higgin,  and  W.  T.  Cooke.  Chem.  Soc.  Proc,  1908, 
24,  141—142. 
The  authors  find  that  in  most  cases  the  addition  of  metallic 
nitrates  greatly  accelerates  the  dissolution  of  copper  in 
nitric  acid,  but  that  nitrates  such  as  those  of  rubidium 
and  caesium,  cause  considerable  retardation.  They 
consider  that  these  effects  are  due  to  the  withdrawal  of 
water  or  nitric  acid  from  the  solution  by  the  salts,  and 
the  consequent  concentration  or  dilution  of  the  acid, 
and  regard  their  results  as  confirmatory  of  the  views 
now  generally  held  that  conbinalion  takes  place  between 
solvent  and  solute.  They  find,  moreover,  that  the 
accelerations  produced  by  the  nitrates  of  any  one  gropu 
of  metals  decrease  as  the  atomic  weights  of  the  metals 
increase.  Winn  copper  nitrate  ia  added  to  the  nitric 
acid,  the  dissolution  is  greatly  accelerated.  Hence  the 
view  that   the  autoacceleration   always   observed    when 

Copper   is   dissolved   U1   nitric   acid   is   due   to  nitrous  acid, 

requires  to  be  modified,  the  accumulation  oi  copper  nitrate 
in  the  solution  being  an  important  factor  in  the  progress 
of  the  change.  In  duoussion  V.  II.  v'eley  said  the  results 
obtained  by  the  authort  might  in  some  cases  be  due,  not 

to  the  nitrate:,  /rr  .st,  but  also  to  the  nitrous  i  cid  or 
nitrites  formed  therefrom.  Minis,  when  the  conditions 
are  such   that    copper  dissolves   in   nitric   acid   (containing 

nitrous  acid),  copper  nitrite  i  initially  formed,  which  is 
subsequently  converted    into   the   nitrate.     It,  appeared 


to  him  that  it  would  be  of  interest  if  the  authors  were  to 
extend  their  investigations  to  metals  other  than  copper, 
such  as  mercury,  which  dissolves  initially  as  mercurous 
nitrite,  yielding*  mercurous  nitrate  and,  finally,  mercuric 
nitrate  under  certain  conditions.  Silver  and  bismuth 
behave  generally  as  copper.  W.  C.  Reynolds  pointed  out 
that  nitric  acid,  with  or  without  the  presence  of  nitrates, 
has  no  action  on  copper,  if  free  from  nitrous  acid,  even  in 
the  case  of  much  stronger  acid  than  that  referred  to. 
The  removal  of  the  nitrous  acid  could  be  effected  in 
a  few  seconds  at  the  ordinary  temperature  by  adding 
a  trace  of  sodium  peroxide  to  the  acid  solution — the 
addition  of  carbamide  was  not  so  effective.  The  alkaloids, 
morphine,  and  especially  brucine,  afford  colour  tests  for 
the  presence  of  nitrous  acid  in  such  acid  solutions,  and 
the  addition  of  either  should  cause  no  coloration  for  some 
hours  in  the  absence  of  nitrous  acid  (Reynolds  and 
Sutcliffe,  this  J.,  1906,  512).  Some  of  the  apparently 
anomalous  results  of  the  authors  might  be  due  to  the 
varying  amount  of  the  "  trace  "  of  nitrous  acid  present. 
H.  E.  Armstrong  said  that,  whilst  he  was  in  accord 
with  the  authors  that  salts  exercised  a  "  concentrating 
effect,"  he  did  not  think  that  the  acceleration  observed 
was  due  to  the  direct  withdrawal  of  water  from  the 
nitric  acid ;  the  acid  used  was  too  dilute  and  the 
proportion  of  salt  too  small  to  account,  on  such  an 
assumption,  for  the  effects  produced.  It  was,  however, 
well  known  that  the  dissolution  of  copper  was  dependent 
on  the  presence  of  nitrous  compounds,  and  he  was 
inclined  to  think  that  salts  produced  their  effect  by 
modifying  the  condition  of  these  compounds  in  solution. 
From  this  point  of  view,  the  observations  were  most 
striking  and  valuable  as  throwing  fresh  light  on  the 
changes  involved  in  the  dissolution  of  metals  in  presence 
of  nitric  acid.  As  to  the  influence  of  copper  nitrate,  it 
was  to  be  remembered  that  the  heat  of  dissolution  of 
copper  in  nitric  acid  is  a  negative  quantity,  and  that, 
from  this  point  of  view,  copper  nitrate  is  a  more  effective 
solvent  of  copper  than  the  acid. 

Phosphoric    acids ;     Hydrates    of    the .     H.    Giran. 

Compt.  rend.,  1908,  146,  1270—1272. 

The  freezing-point  curve  of  mixtures  of  orthophosphoric 
acid  and  water  shows  two  minima  at  22-5°  and  — 81°  C. , 
corresponding  respectively  to  eutectics  of  the  composition, 
H3PO4  +  0-135H2O  and  H3PO4  +  2-305H2O,  and  one 
maximum  at  29°  C,  corresponding  to  the  hydrate, 
2H3P04,H20.  Pyrophosphoric  acid  also  shows  two 
minima,  at  23°  and  — 75°  C,  corresponding  to  the  eutectics, 
H4P207  +  1-25H20  and  H4P207  +  6-87H20,  and  one 
maximum  at  2(i°  C,  corresponding  to  the  hydrate, 
2H4P207,3H2().  These  points  are  less  distinctly  marked 
than  those  of  the  orthophosphoric  series,  and  the  hydrate 
is  less  stable,  and  readily  passes  into  the  ortho-condition  ; 
measurements  of  the  heats  of  formation  of  the  two  are 
in  accord  with  this.  No  eutectics  nor  hydrates  of  meta- 
phosphoric  acid  could  be  differentiated  by  this  method. 

—J.  T.  D. 

Phosphoric  acid  in  phosphates;    Volatilisation  of by 

means  of  a  current  of  chlorine  and  carbon  tetrachloride. 
P.  Jannasoh  and  W.  Jilke.  J.  prakt.  Chem.,  1908,  78, 
21—28. 

Thf  authors  have  effected  several  improvements  in  their 
method  for  the  quantitative  removal  of  phosphoric  acid 
from  phosphates  by  heating  them  in  a  current  of  chlorine 
and  carbon  tetrachloride  (this  .).,  1907,  1104).  From 
0*3  to  0*4  grm.  of  the  Bubstance  is  ground  in  an  agate 
mortar  with  fine  quartz  powder  and  transferred  to  a  small 

quart/,  or  carl. on  boat,  which  is  placid  in  a  combustion 
t ii  1  it-.  After  healing  to  dull  redness  and  finally  to  bright 
redness,  the  phosphoric  acid  was  completely  reino\cd 
from  the  phosphates  of  calcium,  sodium,  and  potassium. 
The  authors  found  that  a  current  of  carbon  tetrachloride 
alone  also  broophl  about  this  decomposition.  When 
ferric  phosphate  ia  used,  ferric  chloride  Bublimcs  and  is 

carried  along  with  the  phosphorus  chloride.  The  ferric 
chloride  oan  be  Completely  held  hack  by  packing  a 
15  cm.  length  of  the  combustion  tube  with  glass  wool, 
and  allowing  tins  portion  of  the  tube  to  project  beyond 
the   furnace.  — F.  Shdn, 
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Orthoses   and    micwclines  ;    Differentiating    the    chemical 

character  of .     P.    Barbier.     Compt.    rend.,    1908, 

146,  1330—1332. 

The  author  has  examined  the  alkalis  in  felspar,  by  decom- 
posing the  took  by  means  of  hydrofluoric  and  sulphuric 
acids,  treating  the  aqueous  solution  of  the  sulphates  by 
milk  of  lime,  filtering,  converting  into  chlorides  by  means 
of  barium  chloride,  and  removing  excess  of  barium  and 
calcium  by  ammonium  carbonate.  The  alkali  chlorides 
are  then  examined  spectroseopically  :  if  but  little  rubidium 
is  shown  at  this  stage  and  uncertainty  exists,  any  of 
the  chlorides  present  are  concentrated  by  precipitating 
platinum  salt  equivalent  to  about  one-fifth  of  the 
potassium  present,  and  washing  the  precipitate  with 
cold  water  till  about  one-third  is  dissolved.  The  chloride 
obtained  from  the  residue  will  show  the  rubidium  lines  if 
any  sensible  proportion  be  present.  In  this  way  the  author 
has  found  that  orthoses  always  contain  lithium  or 
rubidium,  sometimes  both,  while  microclines  contain 
neither.— J.  T.  D. 

Oxalate    of    potassium    and    ammonium  ;      Double . 

P.  Barbier.     Bull.  Soc.  Clxim.,  1908,  3,  725—726. 

If  a  concentrated  solution  of  normal  potassium  oxalate 
be  added  to  a  slightly  ammoniacal  saturated  solution  of 
ammonium  carbonate,  a  double  salt  is  precipitated,  the 
composition  of  which  is  indicated  by  the  formula, 
KXH^Oj.  The  salt  crystallises  in  fine  white  shining 
needles.  If  normal  sodium  oxalate  be  used  instead  of 
normal  potassium  oxalate,  a  corresponding  sodium  double 
salt  is  not  precipitated. — J.  A. 

Water  glass.     F.  Mylius.     Sprechsaal,  1908,  41,  140—142. 

From  a  study  of  F.  Kohlrausch's  electrical  conductivity 
measurements  in  dilute  solutions  of  sodium  hydroxide  and 
silicic  acid  (Z.  physik.  Chem.,  1893,  12,  773)  and  the 
author's  own  investigations,  it  is  shown  that  combination 
takes  place  up  to  the  limit,  2Si02  :  Na20,  any  further 
quantity  of  silica  being  merely  dissolved.  It  is  found  that 
alcohol  and  sodium  chloride  have  both  the  same  effect  on 
water  glass  solutions  in  increasing  the  viscosity  and  in 
producing  a  precipitate  on  cooling.  The  precipitate 
formed  is  due  to  the  presence  in  water-glasses  of  im- 
purities such  as  calcium,  aluminium,  and  iron  compounds. 
A  perfectly  pure  compound  of  alkali  and  silica  gives  no 

Erecipitate  with  these  reagents  even  on  cooling  to  zero  ; 
ut  on  heating,  a  precipitate  of  a  polysilicate  is  formed 
when  the  proportion  of  silica  exceeds  by  the  slightest 
amount  2  to  1  of  alkali.  Those  alkali  silicate  masses,  the 
polysilicates,  which  give  precipitates  with  sodium  chloride 
solutions  should  be  termed  "  water  glasses,"  whilst  those 
which  are  not  precipitated  should  be  known  as  alkali 
silicates. — W.  S. 

Barium  sulphate  ;    Colloidal .     A.  Recoura.     Compt. 

rend.,  1908,  146,  1274—1276. 

A  solution  of  lgrm.-mol.  of  sulphuric  acid  in  6  litres  of 
glycerin  was  exactly  neutralised  by  gradual  addition  of 
barium  ethylate  in  alcoholic  solution.  No  precipitate 
was  formed,  and  the  solution  could  be  diluted  to  ten  times 
its  volume  with  water  without  causing  precipitation.  In 
thi3  dilute  solution,  precipitation  occurred  spontaneously, 
though  gradually,  after  1 — 4  days  at  the  ordinary  tem- 
perature ;  boiling  at  once  caused  the  deposition  of  the 
whole  of  the  barium  sulphate.  Immediate  precipitation 
was  also  caused  by  solutions  of  almost  all  metallic  salts 
(except  mercuric  chloride  and  barium  salts),  and  by 
polybasic  acids  (except  boric  acid).  Monobasic  acids 
caused  gradual  precipitation,  except  acetic  acid,  which 
had  no  effect.  Immediate  precipitation  was  caused  by 
potassium  or  sodium  hydroxide,  gradual  precipitation  by 
baryta  or  ammonia.  Barium  salts  not  only  caused  no 
precipitation  themselves,  but  greatly  hindered  or  alto- 
gether prevented  precipitation  by  other  electrolytes. 
These  colloidal  solutions  can  also  be  formed  by  the  reaction 
of  barium  salts  on  other  sulphates,  all  in  glycerin  solution, 
and  their  stability  is  increased  by  the  presence  of  excess  of 
barium  salt. — J.  T.  D. 


Sulphur;     Colloidal .     M.    Raffo.     Z.    Chem.    Ind. 

Colloide,  1908,  2,  358—360. 
Colloidal"  sulphur  can  be  readily  obtained  in  large 
quantities  by  pouring  a  concentrated  solution  of  sodium 
thiosulphate  into  strong  sulphuric  acid  of  sp.  gr.  1-84, 
which  is  kept  cool.  If,  on  the  other  hand,  the  acid  is 
poured  into  the  thiosulphate  solution,  insoluble  sulphur 
is  obtained.  50  grms.  of  sodium  thiosulphate  dissolved 
in  30  c.c.  of  water  are  slowly  poured,  with  stirring,  into 
70  grms.  of  sulphuric  acid  (sp.  gr.  1-84)  which  is  externally 
cooled.  Hydrogen  sulphide  is  first  evolved  and  is 
followed  by  large  quantities  of  sulphur  dioxide,  whilst  a 
precipitate  is  formed  which  is  at  first  almost  white  and 
later  lemon-yellow  in  colour.  30  c.c.  of  water  arc  then 
added,  and  the  whole  shaken  and  warmed  for  10  minutes 
to  80'  C.  on  the  water-bath.  Insoluble  sulphur  is  then 
removed  by  filtration  through  glass  wool.  On  cooling  the 
filtrate,  light  yellow  sulphur  is  again  deposited  and  the 
whole  is  allowed  to  stand  for  twelve  hours  in  a  cool  place  ; 
it  is  again  warmed  and  filtered  from  sulphur,  and  these 
operations  are  repeated  until  all  the  insoluble  sulphur  is 
removed.  A  turbid  yellowish-white  substance  should 
remain,  which  yields  a  perfectly  clear  yellow  liquid  on 
warming.  The  sulphur  is  caused  to  settle  by  cooling, 
separated  in  a  centrifuge  and  washed  with  a  very  little 
cold  water.  It  is  then  dissolved  in  as  small  a  quantity  of 
water  as  possible  and  neutralised  with  sodium  carbonate, 
which  causes  the  greater  part  of  the  sulphur  to  settle  ; 
this  is  again  separated  in  a  centrifuge  and  forms  a  sediment 
of  almost  pure  soluble  sulphur  and  a  liquid  containing 
about  1  per  cent,  of  colloidal  sulphur  and  up  to  6  per  cent, 
of  sodium  sulphate.  The  precipitated  sulphur  is  soluble 
in  distilled  water,  a  solution  containing  4-58  per  cent, 
of  sulphur  and  1-48  per  cent,  of  sodium  sulphate  bein» 
obtained.  This  solution  became  turbid  in  30  minutes^f 
and  afterwards  deposited  the  greater  part  of  the  sulphur. 
It  was  found  that  solutions  containing  about  1  per  cent, 
of  sulphur  only  were  more  stable,  even  though  they  con- 
tained the  same  quantity  of  sodium  sulphate.  Purer 
solutions  can  be  obtained  by  dialysis,  but  become  less 
stable,  and  when  practically  all  the  sodium  sulphate  has 
been  removed,  only  traces  of  sulphur  remain  in  solution. 
Apparently  a  colloidal  solution  of  sulphur  in  absolutely 
pure  water  cannot  exist.  The  solutions  of  sulphur 
obtained  are  perfectly  clear,  have  an  astringent  taste,  and 
smell  of  hydrogen  sulphide.  On  cooling  they  become  turbid 
and  deposit  sulphur,  which  redissolves  on  warming.  At 
the  boiling  point  they  deposit  sulphur  in  a  whitish, 
amorphous  form  insoluble  in  carbon  bisulphide.  Bone 
charcoal  removes  the  sulphur  on  warming,  and  it  is  also 
precipitated  on  adding  certain  salts,  such  as  sodium  and 
potassium  nitrates  and  chlorides  and  potassium  sulphate. 
It  is  not  precipitated  by  ammonium  nitrate,  sulphate, 
or  chloride,  or  by  sodium  sulphate.  Neutral  concen- 
trated solutions  become  turbid  in  a  few  hours  and  deposit 
amorphous  sulphur,  which  in  time  forms  rhombic  and 
monoclinic  crystals  ;  the  un-neutralised  solutions,  unless 
very  strong,  do  not  change  when  kept  in  closed  vessels  for 
several  months. — E.  F. 

Chromium  ;  Magnetic  oxides  of  — — .     J.  Shukoff.  Compt. 

rend.,  1908,  146,  1396—1397. 
When  chromium  trioxide  is  heated  to  330°  C.  it  begins  to 
decompose  with  evolution  of  oxygen  and  rise  of  tem- 
perature ;  the  oxides  produced  exhibit  magnetic  pro- 
perties to  extents  varying  with  their  composition  and  with 
the  temperature  of  their  production.  That  exhibiting  the 
strongest  magnetic  character  had  a  composition  corre- 
sponding to  the  formula,  2CrO 3,Cr20;i,  and  was  prepared 
at  505D — 520'  C.  An  oxide  of  the  same  composition,  but 
prepared  at  a  temperature  below  485°  C.  showed  a  mag- 
netic character  less  than  this  in  the  ratio  of  1  :  70.  Another 
oxide,  prepared  from  chromyl  chloride,  of  composition 
approaching  the  formula,  2Cr03,7Cr203,  was  also  strongly 
magnetic,  and  is  being  further  investigated. — J.  T.  D. 

Chlorine,   bromine,   and  iodine ;    Separation  of  by 

means  of  hydrogen  peroxide.     P.  Jannasch.     J.  prakt. 
Chem.,  1908,  78,  28—34. 
25  c.c.  of  a  solution  containing  0-2 — 05  grm.  of  potas- 
sium iodide  in  addition  to  other  halogen  salts,  are  placed 
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in  the  apparatus  described  in  a  previous  paper  (this  J., 
1906,  1176).  then  not  more  than  3  c.c.  of  acetic  acid  and 
5  c.  c.  of  hydrogen  peroxide  are  added.  The  flask  is  heated 
over  a  micro-burner,  and  the  iodine  distilled  over  with  a 
current  of  carbon  dioxide  and  retained  in  an  ammoniacal 
solution  of  hydrazine  sulphate,  where  it  is  estimated  as 
silver  iodide.  When  the  iodine  has  been  completely 
removed,  the  bromine  in  the  liquid  is  determined  by  the 
method  previously  described  (loc.  cit.).  The  liquid 
remaining  is  largely  diluted,  and  the  chlorine  determined 
by  precipitation  as  silver  chloride. — F.  Shdn. 

Hydrogen  per sulphide.  I.  Crude  hydrogen  per  sulphide.  II. 
Hydrogen  trisidphide.  III.  Hydrogen  disulphidr.  IV. 
Constitution  of  hydrogen  disulphide  and  trisidphide. 
and  the  chemistry  of  sulphur  compounds.  J  Bloch  and 
F.  H6hn.    Ber.,  1908,  41,  1961—1985. 

The  crude  hydrogen  persulphic'e,  which  formed  the  raw 
material  for  the  investigation,  was  prepared  from  sodium 
polysulphide.  100  grms.  of  commercial  crystallised  sodium 
sulphide  were  heated  for  3  hours  on  the  water-bath  with 
different  quantities  (18 — 56  grms.)  of  purified  flowers  of 
sulphur,  a  slow  current  of  hydrogen  being  led  through 
the  mixture.  On  treating  the  products  with  water,  solutions 
were  obtained  containing  polysulphides  corresponding  to 
Na2S2,  Na2S3,  Na2S4,  and  Na2S5  respectively.  To  obtain 
the  hydrogen  persulphide,  the  solution  of  the  sodium 
polysulphide  was  in  each  case  diluted  to  1  litre,  and 
allowed  to  flow,  in  a  thin  stream,  into  a  large  beaker 
containing  an  excess  of  hydrochloric  acid  diluted  with 
ice  (1  of  acid  of  sp.  gr.  1-19':  1  of  ice),  and  cooled 
externally  by  means  of  a  freezing  mixture :  the  temperature 
was  kept  between — 10°  and  0°  C,  and  the  acid  stirred 
•continuously.  The  yellow  oil  which  gradually  separated, 
was  collected,  and  dried  with  calcium  chloride  over 
which  dry  hydrochloric  acid  gas  was  led  for  some  time. 
It  is  important  to  work  in  an  atmosphere  of  hydrochloric 
acid  in  order  to  obviate  the  'ffect  of  the  alkalinity  of 
the  glass  vessels.  The  crude  hydrogen  persulphide  thus 
obtained  is  a  yellow  oily  substance  of  sp.  gr.  1*625 — 
1-697,  with  an  odour  reminiscent  of  sulphur  chloride  and 
carnphor.  It  gradually  decomposes  at  the  ordinary 
temperature,  finally  with  separation  of  crystallised  sulphur. 
It  is  decomposed  by  alkalis  and  more  slowly  by  water,  but 
is  more  stable  in  presence  of  acids.  It  is  completely  soluble 
in  benzene,  toluene,  chloroform,  and  carbon  bisulphide, 
but  is  decomposed  more  or  less  readily  by  the  other 
common  organic  solvents.  Its  solubility  in  benzene  is 
a  criterion  of  its  purity.  In  presence  of  condensing  agents 
it  combines  with  aldehydes  and  ketones.  Its  composition 
was  determined  by  heating  a  weighed  quantity  in  a  test- 
tube  in  a  slow  current  of  hydrogen,  passing  the  gas  through 
a  second  heated  test-tube,  and  then  absorbing  the 
hydrogen  sulphide  formed  in  concentrated  potassium 
hydroxide  solution.  It  was  found  that  the  products 
prei  ared  from  the  different  polysulphides  yielded  from 
16*85  to  22-48  per  cent,  of  hydrogen  sulphide,  but  were 
in  all  cases  evidently  mixtures.  The  crud  •  hydrogen 
persulphide    was   subjected    to    distillation    in   vacuo   in 


an  apparatus  through  which  a  current  of  dry  hydrochloric 
acid  gas  had  been  previously  passed.  Three  fractions 
were  collected,  and  the  middle  one  gave,  on  analysis, 
figures  corresponding  exactly  to  hydrogen  trisulphidc, 
H2S3.  This  is  »  liquid  which  is  light  yellow  at  the  ordinary 
temperature,  but  colourless  at  lower  temperatures,  and 
in  the  form  of  drops.  It  has  the  sp.  gr.  1496  at  15°  C. 
and  solidifies  at  — 52°  to  — 54°  C.  It  is  much  more  readily 
inflammable  than  the  crude  hydrogen  persulphide, 
burning  with  a  pale  blue  flame.  Chemically  it  acts  as  a 
reducing  and  sulphurising  agent,  but  is  also  capable  of 
effecting  oxidation.  If,  in  the  fractional  distillation  in 
vacuo,  the  first  receiver  were  suitably  warmed,  and  the 
second  receiver  strongly  cooled,  there  collected  n  the 
latter,  a  colourless  liquid  much  more  ■<  olatile  than 
hydrogen  trisulphide,  and  much  more  ef  sily  decomposed 
by  contact  with  glass,  paper,  dust,  etc.  This  proved  on 
analysis  to  be  pure  hydrogen  disulphide,  HgSg-  ^  nas ' 
the  sp.  gr.  1  -376,  and  is  distinguish'  d  from  the  trisulphidc 
in  that  it  distils  undecomposed  at  the  ordinary  pressure, 
the  chief  portion  passing  over  at  74° — 75°  C.  The 
vapours  of  the  isulphide  strongly  attack  the  eyes  and 
mucous  membrane.  In  the  last  part  of  the  paper  the 
constitution  of  these  compounds  and  of  other  derivatives 
of  sulphur  is  discussed. — A.  S. 

Arsenic  trichloride  ;      Ammoniacal  — — .        Besson    and 
Rosset.      Compt.  rend.,   1908,  146,   1266—1267. 

When  arsenic  trichloride  at  — 20°  C.  is  exposed  to  ammonia 
gas  at  the  Barns  temperature,  a  yellow  solid  is  formed 
having  the  composition  AsCl3,4NH3.  This  sublimes 
with  decomposition  in  vacuo  at  200°  C,  forming  a  yellowish 
solid  of  the  composition,  2AsCl3,7NH3  (the  substance 
formerly  described  by  Rose).  Liquid  ammonia  reacts 
on  the  solid,  AsCl3,4NH3,  forming  ammonium  chloride 
and  a  white  insoluble  substance  approaching  in  composition 
to  the  imidc,  As2(NH)3.  Arsenic  trichloride  in  excess  also 
reacts  on  the  substance,  AsCl3,4NH3,  forming  complex 
products  which  have  not  yet  been  investigated. — J.  T.  D. 

Silica  from  tungstic  anhydride  ;    Separation  of .      E. 

Defacqz.     Compt.  rend.,   1908,  146,   1319—1320. 

The  mixture  is  heated  in  a  porcelain  boat  in  a  stream  of 
hydrogen  till  the  tungsten  is  completely  reduced.  After 
cooling,  the  boat  is  transferred  to  a  bent  tube  provided 
with  the  necessary  condensing  apparatus,  a  stream  of 
pure  dry  chlorine  is  passed  through,  and  the  boat  heated 
till  all  the  tungsten  is  volatilised  as  chloride  and 
oxychloride.  The  silica  is  weighed,  and  tested  for  tungsten 
after  fusing  with  potassium  bisulphate.  The  contents  of 
the  tube  and  condensers  are  washed  out  with  weak 
ammonia,  and  the  tungsten  in  the  liquid  is  determined 
hv  known  methods.  The  method  is  one  of  general  applic- 
ability.—J.  T.  D. 

Nitrate     of     Soda     Statistics.       Shipments,     consumption, 
stocks,  and  prices,  from  1906  to  1908.     \V.  Montgomery 

and  Co.,  London.     June  30,  1908.     [T.H. 


1906. 

1907. 

190fc. 

Shipments  from  South  American  Porta  to  all  parts  for  the  »ix  months  ending  80th  June 

710,000 

1.644,000 

220,000 

|      10,000 

39.000 

71,000 

bS2,000 

106,000 

1,121,000 

888,000 

40,000 

1,004.000 

260,000 

10/10* 

7.18,000 

1,729,000 

162,000 

18,000 

113,000 

76,000 

870,000 

112,000 

1,168,000 

354,000 

42.000 

1,001,000 

293.000 
11/- 

066,000 

1, 854,0110 

Afloat  for  Europe  on  30th  June   

361,000 

Stocks  in   U.K.  J'orts  : — 

London 

1906.             1907. 
5,000             0,000 
1,000            8,700 
4,000             8,300 

1009. 

5,600 
8,200 
8,200 
Tons 

17,000 

Out    Porta 

75.000 

CoiiBiimption  in  U.K.  for  the  6  mouths  ending  80th  June 

02.000 

903,000 

99,000 

1,233,000 

Do.          iii  United  stiit.  1      do                          do. 

318,000 

l>o.            in  other  Countries    do                                do. 

66,000 

Do.           In  the  World            do.                              do.                        

1,703,000 
453,000 

Visible  supply  on  80th  June  (including  the  Quantity  afloat  for  Europe  and  stocks  In 

U.K. 

9'10| 
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Boron  nitride  and  calcium  boride  ?    Preparation  of  . 

A.  Stock  and  \V.  Hollo.     Ber.,  1908,  41,  2095—2099. 

A  fi'nxel  tube,  provided  with  a  glass  fibre  for  keeping 
clear  its  capillary  ending  and  regulating  the  rate  at  whieh 
the  contained  liquid  should  drop  out,  was  jwissed  through 
a  cork  in  a  wide  T-tubo.  through  the  side-tube  of  whieh 
a  rapid  stream  of  hydrogen  was  passed.  The  T"-tubo 
passed  through  the  eork  of  a  wide-mouthed  vessel 
of  about  150  e.e.  capacity,  containing  about  25  c.c. 
of  liquid  ammonia,  and  furnished  with  a  wide  side-tube 
which  was  connected  with  a  potash-tube.  Boron  bromide 
was  placed  in  the  funnel  tube  and  allowed  to  drop  into 
the  ammonia  (the  hydrogen  preventing  access  of  ammonia 
gas  to  the  end  of  the  funnel  tube  and  consequent  blocking 
by  formation  of  boramide).  Boramide  and  borimide  sank 
in  the  liquid  ammonia,  while  ammonium  bromide 
dissolved  in  it.  The  surplus  ammonia  was  allowed 
to  evaporate,  and  the  amide  heated  to  750°  C.  in  a 
l>oreelain  tube  in  a  stream  of  ammonia  gas.  From  pure 
materials  this  method  yields  pure  boron  nitride.  The 
Bubstance  acts  very  slowly  on  cold  water,  but  is  com- 
pletely, though  slowly,  decomposed  and  dissolved  by 
boiling  water.  The  boron  used  was  prepared  by 
Moissan's  method  from  boron  trioxide  and  magnesium  ; 
attempts  to  substitute  calcium  were  unsuccessful  as  far 
as  boron  is  concerned,  but  yielded  almost  pure  calcium 
boride,  CaB6.^J.  T.  D. 

Patents. 

Acetic  acid  ;    Preparation   of  from  calcium  acetate. 

J.  G.  Behrens.    Fr.  Pat.  386,734,  Jan.  30,  1908.    Under 
Int.  Conv.,  Aug.  13,  1907. 

Calcium  acetate  is  distilled  with  a  mixture  of  sulphuric 
and  acetic  acids  at  a  pressure  below  600  mm.  A  yield  of 
acid,  almost  theoretical,  is  thus  obtained.— F.  Sodn. 

Acids  ;    Process  for  the  separation  and  concentration  of 

.    [Purification  of  sulphuric  acid].     C.  Kaesmacher. 

Fr.  Pat,  386,783,  Jan.  31,  1908. 

The  invention  relates  more  particularly  to  the  concen- 
tration of  sidphuric  acid  and  its  separation  from  nitric 
acid  without  diluting  it.  To  this  end,  the  acid  is  made 
to  pass  continuously  down  a  tower  of  glazed  stoneware, 
filled  with  refractory  material,  where  it  meets  an 
ascending  current  of  purified  air,  heated  to  260°  C.  or 
other  suitable  temperature.  From  the  top  of  the 
tower  the  air,  carrying  with  it  water  vapour  and  the 
more  volatile  acids,  may  be  led  to  a  condenser,  or  direct 
to  a  pyrites  burner,  for  use  in  making  sulphuric  acid. 
Concentrated  acid  issues  trom  the  bottom  of  the  tower. 

— F.  Sodn. 

Xitrogen  compounds  from  carbides  ;   Manufacture  of . 

A.    G.    Bloxam,   London.       From    Soc.    Gen.     per    la 
Cianamide,  Rome.     Eng.  Pat.  5314,  March  5,  1907. 

A  small  portion  only  of  the  carbide  is  heated  to  the 
temperature  at  which  interaction  with  nitrogen  takes 
place,  after  which  the  reaction  proceeds  spontaneously 
until  the  whole  mass  of  carbide  has  been  converted.  The 
required  local  heating  may  be  electrical,  chemical,  or 
physical,  or,  instead  of  heating  a  portion  of  the  cirbide, 
the  nitrogen,  under  pressure,  if  desired,  may  be  heated 
above  the  reaction  temperature,  and  then  brought  into 
contact  with  the  carbide.  The  nitrogen  may  be  mixed 
with  other  gases,  such  as  oxygen  or  chlorine,  and  it  may 
also  be  supplied  in  the  form  of  ammonia.  To  loosen  the 
carbide  mass  and  form  channels  for  the  easier  passage  of 
the  gases,  the  carbide  may  be  incorporated  with  organic 
matter  such  as  linen,  paper,  etc.,  the  carbonisation  of 
which  produces  the  desired  effect.  The  latter  may  also 
be  obtained  by  mixing  with  the  carbide,  chlorides, 
sulphates,  sulphides,  or  the  like,  of  alkali  metals,  alkaline- 
earths,  or  of  the  earths. — O.  R. 

Nitrous   gases ;      Utilisation     of .       K.     Birkeland, 

Christiania.     Eng.  Pat.  25,632,  Nov.  19,  1907. 
\itrou8  gases  mixed  with  air  and  steam  are  brought  into 
contact   with    a    cyanamirle,     eg.,    calcium    cvanamide. 


with  formation  of  calcium  and  ammonium  nitrates.  The 
product  may  ho  used  as  a  fertilizer  and  [docs  not 
deteriorate  by  keeping.  It  may  also  be  used  as  a  source 
of  ammonium  nitrate  and  nitric  acid,  by  adding  to  its 
solution  ammonium  sulphate,  and  filtering  from  the 
precipitated  hydrated  calcium  sulphate.  The  filtrate 
contains  only  ammonium  nitrate,  which  may  be  recovered 
as  such,  or  converted  into  nitric  acid  and  ammonium 
sulphate  by  distillation  with  sulphuric  acid. — O.  R. 

Sit  rite   of  soda  ;    Process  for  the  manufacture  of . 

H.  Gouthiere  et  Cie.,  Reims,  France.     Eng.  Pat.  6655, 
March  25,  1908.     Under  Int.  Conv.,  March  27,  1907. 
;    Sodium  nitrate  is  fused,  and  then  reduced  to  the  nitrite 
!    by  the  action  of  copper,  added  in  the  form  of  "  cementa- 
tion "  copper,  or  "  precipitates  of  copper."      The  sodium 
nitrite    is    extracted  from  the  copper  oxide  formed,  by 
boiling   water,   from  which    it    is    separated  by  crystal- 
lisation.—W.  C.  H. 

Sodium    carbonate   and   hydrogen    sulphide   from    sodium 

sulphide  ;  Manufacture  of .    G.  W.  Johnson,  London. 

From  Verein  Chem.  Fabr.,  Mannheim,  Germany.    Eng. 
Pat.  23,217a,  Oct.  21,  1907. 
'    See  Fr.  Pat.  383,136  of  1907  ;  this  J.,  1908,  282.— T.  F.  B. 

Cuprammonium  solution  ;    Manufacture  of .     G.   L. 

Schaefer,  New  York,  and  A.  Schaefer,  Basel,  Switzer- 
land. U.S.  Pat.  884,298,  April  7,  1908. 
Copper  chips  are  subjected  to  the  action  of  air  and 
ammonia  at  a  temperature  changing  alternately  between 
— 4°C.  and  +8°C,  and  to  the  solution  so  obtained  the 
requisite  amount  of  cupric  sulphate  and  alkali  are  added. 
It  is  stated  that  8— 8>5  parts  of  a  solution  prepared  in 
this  manner  containing  about  8  to,  12  per  cent,  of 
ammonia  and  45—50  grms.  of  copper  per  litre  will  dissolve 
1   part  of  cellulose. — O.  R. 

Chemical    process.      [Manufacture    of    stannic    chloride']. 
C.  E.  Pellew  and  D.  W.  Whipple,  Assignors  to  Columbia 
Process  Co.,  New  York.     U.S.  Pat.  884,756,  April  14, 
1908. 
In  the  presence   of   mercury  or    of    mercuric    chloride, 
metallic  tin  or  stannous  chloride  may  be  rapidly  con- 
verted into  stannic  chloride  by  the  action  of  chlorine  gas. 
The  reaction  is  carried  out  in  aqueous  solution,  and  the 
stannic  chloride  hydrate  (SnCl4,5H20),  is  recovered  by 
crystallisation.  —J.  W.  H. 

Reactions  ;    Apparatus  for  effecting .     [Manufacture 

of  stannic  chloride].  E.  A.  Sperry,  Brooklyn,  N.Y. 
U.S.  Pat.  885,391,  April  21,  1908. 
The  apparatus  is  designed  for  the  manufacture  of 
anhydrous  stannic  chloride  or  similar  salts  by  reactions 
involving  the  use  of  chlorine.  A  horizontal  cylinder, 
jacketed  for  steam  or  water  to  control  the  temperature, 
is  provided  with  a  two-speed  agitator  .  nd  with  a  feeding 
device  consisting  of  a  ho  >per  having  a  conveyor  screw 
which  can  also  act  as  a  plunger,  and  also  with  suitable 
pipes  for  the  admission  and  discharge  of  the  gases.  The 
cylinder  is  connected  with  a  chlorine  supply  and  with 
condensing  plant.  Anhydrous  stannic  chloride  is  first 
admitted  to  the  cylinder,  and  tin-bearing  material  added. 
The  agitator  is  set  to  work  at  its  high  speed,  and  chlorine 
gas  led  in.  The  temperature  is  kept  down  by  the  water 
jacket  and  tin-bearing  material  continually  added.  Finally, 
the  agitator  is  set  to  work  at  the  low  speed,  steam  is 
admitted  to  the  jacket,  and  the  anhydrous  stannic  chloride 
distilled  off  and  deposited  in  suitable  condensers. 

—J.  W.  H. 

Stannic  chloride  ,•    Preparation  of from  minerals  and 

waste  tin.  H.  Brandenburg.  Fr.  Pat.  386,594,  Jan.  27, 
1908. 
The  finely-divided  mineral,  or  other  material,  containing 
tin,  is  heated  with  a  reducing  agent,  such  as  wood-charcoal, 
hydrogen,  etc.,  at  such  a  temperature  that  the  metal 
produced  remains  disseminated  in  a  state  of  fine  division. 
The  powder  is  then  treated  with  dry  chlorine,  under 
pressure,    if    desired,    so    as    to   give    anhydrous    stannic 
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chloride,  which  can  be  purified  by  fractional  distillation. 
The  chief  advantage  claimed  is  the  use  of  material  rich  in 
tin,  without  isolation  of  the  metal. — F.  Sodn. 

Aluminium  oxide;-    Preparation  of .     F.  W.  Morris, 

Victoria,  B.C.     U.S.  Pat.  890,084,  June  9,  1908. 

Material  containing  aluminium  is  treated  with  sulphuric 
acid,  and  the  impure  aluminium  sulphate,  thus  obtained, 
is  electrolysed.  A  solution  of  the  salt  of  an  alkali  metal, 
e.g.,  sodium  chloride,  occupies  the  cathode  compartment 
of  the  cell,  and  the  aluminium  sulphate  occupies  the  anode 
compartment.  The  resulting  electrolysed  solution,  con- 
taining aluminium  hydroxide  and  sodium  hydroxide,  is 
evaporated,  and  the  residue  calcined  and  lixiviated,  in 
order  to  separate  the  aluminium  oxide. — F.  Sodn. 

Aluminates ;      Manufacture    of .     0.     Dieffenbach, 

Griesheim,  Assignor  to  Chem.  Fabr.  Griesheim-Elektron, 
Frankfort,  Germany.     U.S.  Pat.  891,677,  June  23,  1908. 

See  Fr.  Pat,  367,728  of  1906  ;  this  J.,  1906,  1146.— T.F.B. 

Sulphur  dioxide  of  commercially  uniform  temperature  and 

concentration  ;   Method  of  producing and  apparatus 

for  the  treatment  of  gases  containing  sulphur  dioxide. 
J.  L.  Tufts,  Boston,  Mass.  U.S.  Pats.  891,115  and 
891,116,  June  16,  1908. 

In  order  to  produce  sulphur  dioxide  of  commercially 
uniform  temperature  and  concentration,  gases  containing 
small  and  variable  proportions  of  the  oxide,  as  obtained 
from  a  pyritic  smelting  furnace,  are  made  to  pass  through 
a  dust  separator,  to  an  equalising  chamber  filled  with 
refractory  material,  where  both  temperature  and  concen- 
tration are  rendered  more  nearly  uniform  by  the  admission 
of  varying  quantities  of  air.  The  gases  are  then  utilised 
in  a  burner  for  the  combustion  of  sulphur,  and  thereby 
the  concentration  of  the  sulphur  dioxide  is  increased,  and 
a  further  equalisation  of  temperature  secured. — F.  Sodn. 

Briquettes  ;    Manufacture  of from  pyritic  minerals, 

for  the  preparation  of  sulphur  dioxide.  J.  S.  Robeson. 
Fr.  Pat.  386,695,  Jan.  23,  1908. 

Waste  sulphite  liquor,  from  the  manufacture  of  paper 
pulp,  is  used  as  a  binding  agent  in  making  briquettes 
from  pyrites,  or  other  material  containing  sulphides,  in 
fine  powder,  the  liquor  being  first  neutralised  by  caustic 
alkali  or  milk  of  lime,  and  concentrated  in  vacuo  to  a 
density  of  about  30°  B.  The  briquettes  obtained  are  hard 
and  not  hygroscopic,  and  moreover,  the  organic  matter, 
introduced  with  the  sulphite,  aids  combustion,  and  the 
yield  of  sulphur  dioxide  is  incre  sed. — F.  Sodn. 

Arsenic;    Removal  of ■  from  liquids  and  gases.     0. 

Jonas,  Griesheim,  Assignor  to  Chem.  Fabr.  Greisheim- 
Elektron,  Frankfort,  Germany.  U.S.  Pats.  891,703 
and  891,775,  June  23,  1908. 

See  Fr.  Pat.  376,931  of  1907,  and  addition  thereto  j  this 
J.,  1907,  1047.— T.  F.  B. 

Sodium   sulphate ;     Manufacture   of [from   sodium 

silicate].     L.  P.  Basset.     Fr.  Pat,  386,682,  Jan.  3,  1908. 

Nouum  Sulphate  is  obtained:  (1),  by  fusing  a  mixture  of 
sodium  silicate  and  calcium  sulphate  at  a  red  heat,  and 
lixiviating  the  product,  or  l>y  passing  steam  over  a  red-hot 
mixture  of  sodium  chloride,  silica,  and  calcium  sulphate  ; 
(2),  by  incorporating  calcium  sulphate  with  a  solution  of 
sodium  silicate,  ami  dissolving  out  the  sodium  sulphate 
formed.       |<\  Nous. 

Chlorine  ;   Manufacture  of by  the  Deacon  process.     0. 

Dieffenbach.     Ger.  Pat.  197,955,  June  3,  L906. 

I>"i  in.K  Compounds   or    mixtures   of  cupric   chloride   with 

other  chlorides,  such  a    common  salt,  are  used  as  contact 

substances,    whereby    the    volatility   of   the   copper  salt   is 

diminished,  so  that  it  is  possible  to  work  at  higher  tem- 
peratures.    The  double  compound   of  ouprous   chloride 

produced   by  the  reaction  can  lie  heated  to  510°  C.   without 

perceptible  volatilisation.     A.  s. 

Furnaces  for  melting  metals,  glass,  etc     Eng,  Pat,  18,417. 
See  L 


Concentrating  lyes.     Eng.  Pats.  26,935  and  27,482.    See  L 

Ammonium  sulphate  ;    Producing .     Eng.  Pat.  2399. 

See  III. 

Chlorates ;     Electrolytic   preparation   of .     Fr.    Pat. 

386,129.     See  XI A. 
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Glazes ;    Solubility  of  lead .     C.    Beck.     Z.    angew. 

(hem.,  1908,  21,  1351. 

Experimental  glazes  were  prepared  by  melting  together 
lead  oxide  and  silicic  acid  in  varying  molecular  propor- 
tions, and  incorporating  with  them  5  per  cent,  of  borax, 
5  per  cent,  of  boric  acid,  and  5  per  cent,  of  calcium  oxide. 
2  grms.  of  the  finely  powdered  silicates  were  shaken  in  a 
thermostat  at  25°  C.  for  2  hours  in  100  c.c.  of  4  per  cent, 
acetic  acid  and  1  per  cent,  nitric  acid.  Lead  monosilicate 
dissolved  easily  in  these  acids,  but  the  disilicate  only  gave 
up  a  small  quantity  of  lead,  and  the  higher  silicates  still 
less.  A  4  hours'  shaking  only  caused  a  little  more  lead  to 
go  into  solution  than  a  2  hours'  shaking.  Only  small 
quantities  of  lead  were  removed  by  a  second  treatment  of 
the  silicates  with  the  dilute  acids.  The  addition  of  the 
above-mentioned  chemicals  in  all  cases  increased  the 
solubility.  The  reason  why  the  glazes,  especially  the 
highly  silicious  ones  contain  easily  soluble  lead  compounds 
is  that  in  the  molten  condition  the  glazes  undergo  a  partial 
thermolytic  decomposition.  On  solidifying,  this  con- 
dition becomes  fixed,  the  glazes  thus  containing  a  larger 
or  smaller  amount  of  lead  oxide  and  monosilicate,  which 
are  easily  soluble  in  the  dilute  acids  at  25°  C.  Results 
similar  to  the  above  were  obtained  by  boiling  the  test 
pieces  for  half  an  hour  in  4  per  cent,  acetic  acid,  except 
that  at  the  higher  temperature  the  pure  disilicate  was 
dissolved,  and  the  amount  of  soluble  lead  compounds 
thus  increased.  By  this  acid  treatment  clay  coated  with 
these  lead  silicate  glazes  behaved  like  the  powdered  glazes. 
After  boiling  two  or  three  times  in  4  per  cent,  acetic  acid, 
appreciable  quantities  of  lead  were  still  dissolved.  Lead 
silicates  in  the  powdered  or  in  the  granular  condition  are 
not  conductors  of  electricity  until  heated  sufficiently  to 
become  softened  and  coherent.  The  softening  point  can 
be  determined  by  noting  the  temperature  at  which  the 
mass  begins  to  conduct  a  current.  Two  thick  platinum 
wires  dipping  into  the  mass  of  glaze,  act  as  electrodes, 
the  circuit  including  a  milli-ampere  meter ;  and  the  tem- 
perature is  read  by  means  of  a  thermo-couple.  The 
softening  temperature  is  lowered  by  addition  of  boric  acid 
and  borax,  and  raised  by  addition  of  lime. — W.  C.  H. 

Minerals,  etc.  ;    Decomposition  of .     J.   H.   Walton, 

jun.,  and  H.  A.  Scholz.     See  XXIII. 

Patents. 

Class  ;  [Electrical]  Manufacture  of .     A.  G.  Bloxam, 

London.     From  Siemens  und  Halske,  Akt.-Ges.,  Berlin. 
Eng.  Pat.  9563,  May  2,  1908. 

Thk  glass  mass  is  melted  by  heating  by  electrical  induction, 
the  molten  mass  in  the  crucible  forming  the  secondary 
circuit  of  a  transformer.  The  induction  furnace  may 
consist  of  a  vaulted  annular  pot  or  crucible,  surrounding 
the  iron  core  of  the  transformer,  and  provided  with 
working  openings.  In  order  that  the  same  crucible  may 
bo  used  for  melting  and  refining,  it  may  be  subdivided 
into  refining  chambers  by  small  bridges  dipping  into  the 
molten  mass  in  the  usual  way. — W.  C.  H. 

Pottery  ovens,  kilns,  or  furnaces;    \Cns\   Firing  of . 

II.  A.  Humphrey,  London.     Km.  Pat.  16,690,  July  20, 
1907. 

In  these  gas-fired  ovens,  the  products  of  combustion  pass 
through  ports  in  the  floor  of  the  oven  into  flues  which 
open  into  a  regenerator.  The  products  then  pass  into 
a  separate  recuperator  chamber,  containing  pipes  which 
conduct  the  gas  to  the  oven.  At  the  same  time  the  air 
passes  to  the  oven  through  a  second  separate  recuperator 
ehaiul>or   and    regenerator,    which    have    been    previously 
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heated  by  products  of  combustion.  The  direction  of  flow 
of  the  products  of  combustion  and  gits  and  air  is  controlled 
by  a  suitable  arrangement  of  valves.  When  it  is  required 
"to  change  over.'"  the  hot  products  are  diverted  to  the 
second  set  of  chambers.  The  gas  is  shut  off  from  the 
first  recuperator,  and  passed  through  the  second;  and  the 
air  is  shut  off  from  the  second  regenerator  and  passed 
through  the  tirst  regenerator.  The  valve  arrangements 
can  be  simplified  by  passing  the  air  through  the  separate 
recuperator  chamber  and  regenerator  in  series  in  this 
way.  As  a  modification  the  air  may  be  passed  outside 
one  of  the  recuperators,  and  then  through  the  regenerator 
chamber  on  its  way  to  the  furnace  :  at  the  same  time  the 
products  of  combustion  pass  out  first  through  the  other 
regenerator  chamber,  and  then  through  the  other 
recuperator  chamber.  By  another  modification,  which 
avoids  the  use  of  dampers  to  control  the  regenerators, 
the  air  and  gas  are  admitted  alternately  to  one  side  or 
the  other  of  the  oven,  instead  of  all  round  the  oven. 

_W.  C.  H. 

Earthenware  and  the  like;    Drying .     W.  E.  Lake, 

London.  From  Erste  Deutsche  Blumentopfwerke, 
G.m.b.H.,  Sufflenheim,  German  v.  Eng.  Pat.  22,193, 
(\t.  8,  1907. 
The  apparatus,  is  of  the  type  in  which  the  ware  to  be 
dried  is  carried  on  trucks  through  a  tunnel  drying  chamber. 
The  rear  end  of  each  separate  truck  is  provided  with  a 
screen  of  canvas,  sheet  metal,  or  the  like.  These  screens 
divide  the  upper  part  of  the  drying  chamber  into  a  number 
of  compartments,  and  the  object  of  the  arrangement  is 
to  cause  hot,  dry  air  to  pass  repeatedly  over  the  ware, 
whilst  moisture-laden  air  descends  to  the  lower  part  of 
the  chamber  and  escapes  directly  through  the  exit  flue, 
without  coming  into  contact  with  the  ware  to  be  dried. 

— W.  C.  H. 

Furnaces  for  melting  metals,  glass,  etc.     Eng.  Pat.  18,417. 
See  I. 


IX.-  BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Minerals,  etc.  ;  Decomposition  of .     J.  H.  Walton,  jun., 

and  H.  A.  Scholz.     See  XXIII. 

Patents. 

Fire- resisting ;     Rende-ring    combustible    materials . 

S.  Gousseff,  St.  Petersburg.     Eng.  Pat.  3368,  Feb.  14, 
1908. 

Combustible  material,  especially  wood  and  the  like,  is 
rendered  fire-resisting  by  applying  to  it  one  or  more 
coats  of  a  paint  or  colour  composed  of  aluminium  sulphate, 
zinc  chloride,  powdered  talc,  milk,  and  linseed  oil  varnish, 
with  or  without  the  incorporation  of  dry  colouring  matter. 
Before  this  coating  is  applied,  the  material  may  be  primed 
with  a  coating  of  an  oily  mass  composed  of  linseed  oil 
varnish  and  solutions  of  zinc  chloride,  aluminium  sulphate, 
and  gum,  with  or  without  the  incorporation  of  a  dry 
colouring  matter.  As  a  filling  for  the  material,  the  pasty 
mass  obtained  by  incorporating  a  substance  made  from 
zinc  chloride  solution,  linseed  oil  varnish,  and  glue,  by 
boiling  with  the  same,  driers,  talc  powder,  and  dry  zinc 
white,  with  the  addition  of  dry  colouring  matter  if  required, 
may  be  used.  As  a  cheap  protection  against  rotting 
and  risk  of  fire,  the  material  may  be  coated  simply  with 
a  body  colour  obtained  by  incorporating  colouring  matter 
with  a  water  colour  made  from  zinc  chloride  solution, 
aluminium  sulphate  solution,  talc,  and  zinc  oxide. 

— W.  C.  H. 

Cement ;    Manufacture  of .     K.    Miiller,   Luneburg, 

Germany.     Eng.  Pat.  17,562,  Aug.  1,  1907. 

The  cement  is  composed  of  a  mixture  of  calcium  sulphate, 
burnt,  magnesia,  and  magnesium  sulphate,  to  which 
mixture  an  alkali  silicate  is  added. — W.  C.  H. 


Plaster,    cement,    and    the   like ;     Manufacture   of . 

W  E  Lake,  London.  From  Sackett  Plaster  Board 
Co.,  New  York.  Eng.  Pat.  7091,  March  31,  1908. 
Plaster,  cemont,  or  similar  material  is  fed  from  a  hopper, 
t  hrough  a  feed-box,  on  to  an  ondless  band,  the  upper  part 
of  which  "  sags  "  sufficiently  to  dip  into  a  liquid  bath 
(e.g.,  water).  By  this  means  a  layer  of  the  material  is 
earned,  without  agitation,  through  the  liquid,  and  the 
speed  of  the  band  is  adjusted  to  ensuro  the  saturation 
of  the  mass.  The  feed-box  is  provided  with  an  adjustable 
gate,  the  lower  edge  of  which  is  serrated,  so  that  the 
layer  of  material  deposited  on  the  band  has  a  loose  and 
uneven  surface,  which  ensures  a  more  rapid  and  complete 
saturation  of  the  material.  (See  also  Eng.  Pat.  7789  of 
1899.)— W.  C.  H. 

Cement  from  highly  basic  blast-furnace  slag  ;    Process  of 

making .     A.  Miiller.     Fr.  Pat.  386,835,  Feb.  3, 

1908.     Under  Int.  Conv.,  Feb.  9,  1907. 

See  Eng.  Pat,  3294  of  1907  ;  this  J.,  1907,  1282.— T.  F.  B. 

X.— METALS  AND  METALLURGY. 

Calcium  silicide  for  the  purification  of  steel  or  other  metals. 

H.     Goldschmidt.     Electrochem.     and     Metall.     Ind., 

1908,  6,  244. 
Calcium  silicide  is  recommended  by  the  author  as  an 
effective  purifying  agent  for  steel,  nickel,  bronze,  etc. 
Most  other  reagents  leave  traces  of  themselves  in  the  metal 
owing  to  their  not  separating  completely  into  the  slag. 
Calcium  silicide  reduces  the  last  traces  of  sulphur,  forming 
calcium  sulphide,  while  the  silicon  combines  with  the 
slag.  An  important  feature  of  the  reagent  is  that  it  is 
free  fro*m  carbon. — J.  W.  H. 

Alloys     [ferro-silicons] ;     New    applications    of     electro- 
metallurgical .     A.  Jouve.     Faraday  Soc.,June  23, 

1908.  [Advance  copy.] 
The  new  applications  consist  in  the  use  of  high  percentage 
ferrosilicons  for  the  manufacture  of  apparatus  which  is 
practically  unaffected  by  acids  and  other  chemicals, 
such  as  cyanides  and  thiocyanates.  The  author  states 
that  it  is  now  possible  to  obtain  apparatus  of  all  kinds 
and  descriptions  made  from  these  alloys,  in  spite  of  their 
great  fragility  and  excessive  shrinkage  when  cast  under 
ordinary  conditions.  The  alloy  is  used  either  direct 
from  the  electric  furnace  in  which  it  is  made,  or  is  remelted 
in  an  oil  or  crucible  furnace.  "  Metals  for  corrective 
purposes  "  are  added  directly  to  the  metal  in  the  casting 
ladle,  and  aluminium  also  is  usually  added  to  raise  the 
temperature  of  the  bath  and  to  increase  the  fluidity. 
When  ready,  the  ladle  is  carried  quickly  to  the  mould, 
and  the  metal  poured  in  the  usual  way.  As  soon  as  the 
casting  has  solidified,  it  is  turned  out  into  warm  casting 
sand  in  order  to  anneal  it,  and  it  is  then  ready  for  use. 
These  alloys,  which  have  been  called  "  Metillures,"  have 
been  used  for  dishes,  pipes,  etc.,  weighing  as  much  as 
one  ton.— 0.  F.  H. 

Titanium     [in    ferrolitanium]  ;     Determination  of . 

G.   W.   Wdowischewski.     Eng.    and  Mining  J.,    1908, 

85,  1200. 
The  alloy  is  dissolved  in  moderately  dilute  sulphuric 
acid,  the  solution  treated  with  nitric  acid,  and  after 
filtering  off  the  silica,  tartaric  acid  and  ammonia  are 
added.  The  iron  is  now  precipitated  with  hydrogen 
sulphide,  filtered  off,  the  tartaric  acid  in  the  filtrate 
decomposed  by  addition  of  more  nitric  acid,  and  heating, 
and  then  ammonia  added  to  the  colourless  solution,  where- 
upon titanic  acid  is  precipitated  in  the  form  of  white 
flakes  free  from  iron. — A.  S. 

Lime  as  a  rust-preventing  agent.  Gieseler.  Tonind.- 
Zeit.,  1908,  32,  890. 
1  Comparative  tests  under  varied  conditions  showed  that 
for  preventing  the  rusting  of  iron,  slaked  lime  applied 
as  a  coating,  3—4  mm.  thick,  is  more  effective  than  vaseline, 
linseed  oil,  and  many  of  the  special  so-called  rust, 
preventing  paintSi — A.  S. 
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Silver  oxifie,   ammoniacal  ;  Explosion  produced  by . 

C.  Matignon.  Bull.  Soc.  Chim.,  1908,  3,  618—619. 
An  ammoniacal  solution  of  silver  oxide  (silver  nitrate, 
alkali,  and  ammonia),  after  standing  for  24  hours,  gave  rise, 
through  the  formation  of  silver  nitride  (NAg3),  or  products 
intermediate  between  this  and  the  oxide,  to  a  violent 
explosion.  The  substance  had  been  deposited  on  the 
glass  at  the  surface  of  the  liquid,  and,  owing  to  the 
evaporation  of  the  latter,  had  become  dry.  The  same 
reagent  is  used  in  silver  plating,  but  the  solutions  are 
mixed  only  as  required,  and  the  silver  oxide  is  immediately 
reduced  by  invert  sugar. — J.  C.  C. 

Copper-smelling  ;   Losses  of  copper  and  silver  in  the  direct 

process    of .     W.     Stahl.     Metallurgie.    1908,   5. 

353—355. 

The  author  determined  the  quantities  of  metal  lost  in 
smelting  mixtures  of  sulphide  and  oxide  ores  to  anode 
copper,  in  a  reverberatory  furnace  with  acid  hearth. 
The  smelting  of  each  charge  required  16 — 18  hours,  and  the 
subsequent  poling  and  casting  6—8  hours  ;  the  highest 
temperature  reached  was  about  1350°  C.  The  copper 
and  silver  contained  in  the  hearth,  flue-dust,  and  slags 
were  recovered  and  brought  into  account.  Altogether, 
1117-57  metric  tons  of  ore  were  used,  containing  on  an 
average,  74-46  per  cent,  of  copper  and  0-224  per  cent,  of 
silver,  i.e.,  832-117  tons  of  copper  and  2501-857  kilos, 
of  silver.  The  quantities  lost  were  10-844  tons  of  copper 
and  62-773  kilos,  of  silver,  or,  1-303  per  cent,  of  the  copper 
and  2-5091  per  cent,  of  the  silver  present,  of  which  only 
0-159  per  cent,  of  copper  could  be  found  in  the  slag  pro- 
duced during  the  smelting. — A.  G.  L. 

Lead  ;   Determination  of in  alloys.     W.  Elborne  and 

C.  M.  Warren.     Chem.  News,  1908,  98,  1. 

The  process  which  the  authors  recommend  for  the  estima- 
tion of  lead  in  alloys  is  based  on  the  fact  that  lead 
chloride  is  insoluble  in  absolute  alcohol,  whereas  the 
chlorides  of  antimony,  tin,  arsenic,  bismuth,  iron,  nickel, 
cobalt,  manganese,  copper,  zinc,  cadmium,  aluminium, 
and  magnesium  are  all  soluble.  1  grm.  of  the  alloy  in 
fine  shavings  is  placed  in  50  c.c.  of  concentrated  hydro- 
chloric acid  contained  in  a  flask,  and  a  slow  current  of 
chlorine  gas  is  passed  through  the  liquid  in  the  cold  for 
about  24  hours,  the  flask  being  shaken  from  time  to 
time.  When  solution  of  the  alloy  is  complete,  the  liquid 
is  transferred,  in  small  quantities  at  a  time,  to  a  small 
weighed  porcelain  dish  and  evaporated  to  dryness  on  the 
water- bath.  The  residue,  after  drying  in  a  desiccator,  is 
treated  with  absolute  alcohol,  quickly  stirred  with  a 
glass  rod,  and  the  supernatant  liquid  immediately  poured 
off  through  a  dry  weighed  filter  paper.  This  operation 
is  repeated  three  or  four  times,  the  last  amount  of  alcohol 
being  allowed  to  remain  in  contact  with  the  residue  for 
5  minutes  before  pouring  off.  The  dish  and  contents 
together  with  the  filter  paper  are  finally  dried  in  a  water- 
oven  at  100J  C.  for  three  hours  and  the  residue  weighed 
as  lead  chloride. — W.  S. 

Zinc  ores  ;    Concentration  of  mixed  sulphide .     0.  L. 

Kowalke.     Amer.  Electrochem.  Soc,  April— May,  1908. 
Electrochem.  and  Metall.  Ind.,  1908,  6,  241. 

Iron  pyrites  is  usually  removed  from  zinc  ores  by  treat- 
ment with  a  magnetic  separator  after  roasting  to  convert 
l  lie  sulphide  into  a  magnetic  form.  Experiments  were 
conducted  by  the  author  to  determine  (he  temperatures 
and  other  conditions  of  roasting  with  a  view  of  increasing 
the  efficiency  of  the  process.  The  pyrites  (marcasite) 
was  heated  electrically  in  a  porcelain  tube  surrounded  by 
a  graphite  resistor.  It  was  found  that  it  was  not  necessary 
to  roast  marcasite  to  a  homogeneous  mass  to  obtain  a 
magnetic  product.  A  loss  of  .sulphur  of  from  .'!  to  12  percent, 
produced  particles  with  superficial  magnetic  properties. 
Under  reduced  pressure  the  temperature  required  for  a 

particular  effect  was  lowered.  In  a  neutral  atmosphere 
sulphur  begins  to  come  oil  at  510  »'.,  and  the  roasting 
may  be  Stopped  at  a  little  over600J  C.  In  an  atmosphere 
of  hydrogen,  marcasite  can  be  reduced  Id  metallic  iron 

-J.  W.   }\. 


Calcium  alloys  for  alumino -thermic  tvork.  0.  P.  Watts 
and  J.  W.  Bieckenridge.  Amer.  Electrochem.  Soc, 
April — May,  1908.  Electrochem.  and  Metall.  Ind., 
1908,  6,  237—238. 

In  the  aluminothermic  reaction  of  Goldschmidt  the  heat 
available  for  melting  the  reduced  metal  and  the  slag  is 
the  difference  between  the  heats  of  oxidation  of  the 
aluminium  and  the  metal  to  be  reduced.  The  authors  have 
prepared  a  series  of  alloys  of  aluminium,  calcium,  mag- 
nesium, and  silicon,  with  the  hope  of  obtaining  reducing 
agents  which  would  have  a  higher  heat  of  oxidation  than 
aluminium,  and  the  mixed  oxides  of  which  would  form  a 
more  fluid  slag.  All  the  prepared  alloys  containing  over 
25  per  cent,  of  calcium  or  magnesium  were  readily  pulver- 
ised. The  reductions  by  aluminium-calcium-magnesium 
alloys  were,  under  all  conditions,  of  a  violent  nature, 
attributed  by  the  authors  to  the  vaporisation  of  calcium 
and  magnesium.  By  adding  calcium  in  the  form  of 
calcium  silicide,  successful  reduction  was  obtained  without 
projection  of  an}*  of  the  materials.  This  fact  may  be  due 
to  the  lower  heat  of  the  reaction  rather  than  to  the  non- 
vaporisation  of  the  calcium. — J.  W.  H. 

Arsenic  and  bismuth;  Tellurides  of .     H.    Pelabon. 

Compt.  rend.,   1908,  146,   1397—1400. 

Melted  tellurium  readily  dissolves  arsenic,  and  the 
freezing-point  falls  to  a  minimum  of  329:  C.  at  25  atom^ 
per  cent,  of  arsenic,  rises  to  a  maximum  of  362°  (compound 
As2Te3),  falls  slightly  to  355°  at  45  atoms  per  cent.,  and 
remains  at  358"  for  all  mixtures  containing  more  than 
50  atoms  per  cent,  of  arsenic.  The  compound,  As2Te3, 
forms  long  needles,  silver-white  with  a  tinge  of  yellow. 
The  mixtures  containing  more  than  50  atoms  per  cent, 
of  arsenic  lose  arsenic  when  heated. 

Bismuth-tellurium  mixtures  show  a  fall  in  freezing-point 
from  tellurium  (458° C. )  to  a  eutectic  with  about  15  per  cent, 
of  bismuth  (410°  C.),  then  a  rise  to  the  compound,  Bi2Te3 
(583 J  C),  a  steady  fall  to  a  eutectic  with  about 
99  per  cent,  of  bismuth  (263JC),  and  then  a  final  rise  to 
270'  C.,  the  melting-point  of  bismuth.— J.  T.  D. 

Alloys,  solid  ;    Method  for  the  measurement  of  rate  of  change 

in .     (Prelim,  note.)     G.  D.  Bengough.     Chem.  Soc. 

Proc,  1908,  24,  145—146. 
The  method  consists  in  heating  portions  of  the  metastable 
alloy  at  a  selected  temperature  for  various  lengths  of  time. 
The  portions  are  then  quenched  in  water  to  stereotype 
as  far  as  possible  the  phases  present  at  the  selected  tem- 
perature. Photomicrographs  are  made  at  a  magnification 
determined  by  the  coarseness  of  the  crystalline  structure. 
From  the  entire  negative,  an  enlargement  is  made  on 
bromide  paper,  the  degree  of  enlargement  again  depending 
on  the  coarseness  of  the  structure.  The  relative  pro- 
portions of  the  phases  present  may  then  be  determined 
by  cutting  them  out  separately  and  weighing.  Curves 
are  plotted  with  axes  representing  time  and  per- 
centages of  any  given  constituent,  showing  the  rate  of 
change  at  the  selected  temperature.  Tests  made  on  the 
uniformity  of  the  bromide  paper  used  for  the  enlargement 
and  on  the  difference  in  weight  between  portions  of  the 
pa pei-  which  printed  black  and  white  respectively  have 
shown  that  the  errors  due  to  these  causes  are  negligibly 
small  when  compared  with  some  others  inherent  in  the 
process.  Duplicate  measurements  of  the  percentage  of 
one  of  the  constituents  in  a  copper-zinc  alloy  gave  the 
following  results  : 


Alloy. 

Proportion  of 
n-constltueut. 

Mean. 

Ott,   00    pet   cent.  1                                                          1.   67-3 

Another  specimen  of  same  alloy  ....     •>    ,.    oZ'y 
Another  specimen  annealed  7  iiount  at  |  >      1.  su-i! 

87-5 
67-6 
89-28 

By  careful   selection   of  typical   portions  of  the  alloy. 

and  with  crystalline  structures  suitable  to  the  method. 
the  limit  of  accuracy  appears  to  he  about  -♦  0*26  per 
cent.      Comparative    tests    have    been    made    to    ascertain 
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how  far  planimetric  measurements  of  the  areas  of  the 
phases  after  enlargement  agree  with  the  results  obtained 
bv  the  method  described  : 


Alloy. 


Cu.  60  p..r  cent.  )  . . . 
Zn.  40  ,.  ( 

Same,  annealed  at  640° 
and  slowly  cooled    . 


Proportion  of  a-constitueut. 


By  planimeter  59-2  : 
By  weighing      59-6 ; 

t  By  planimeter   64-6  ; 

\  l>y  weighing       65-3  : 


58-5 
600 
64-2 
61-6 


Mean. 


58-85 
59-8 
64-4 
64-95 


The  plauimeter  gives  the  lower  result  in  both  cases,  for 
a  reason  not  yet  ascertained.  The  actual  proportions 
of  the  a-eonstituent  in  the  above  experiments  have  no 
significance  :  they  depend  on  the  rate  of  cooling  adopted 
in  the  various  experiment0.  The  particular  alloys  used 
have  merely  been  chosen  to  test  the  method  of  measure- 
ment proposed.  Huntington  and  Desch  .(this  J.,  1908. 
508)  eonsider  the  planimetric  measurement  of  the  areas 
to  be  more  accurate,  and  preferable  to  weighing.  The 
author  considers  the  weighing  method  to  be  preferable 
for  many  kinds  of  structure,  and  to  be  susceptible  of 
considerable  accuracy.  He  is  using  it  for  the  measure- 
ment of  rate  of  change  in  copper-zinc  alloys. 

[Xipponium  ]    A   new  element  in  thorianite.       M.  Ogawa. 
J.  Coll.  Science  Imp.  Univ.,  Tokyo,  1908,  25,  Article  15. 

A  new  element  has  been  discovered  in  thorianite,  reinite 
(a  tungsten  ore),  and  molybdenite.  For  its  separation 
from  thorianite,  the  finely- powdered  mineral  was  treated 
repeatedly  with  boiling  concentrated  nitric  acid,  the 
residue  (about  3  per  cent.)  boiled  with  concentrated 
hydrochloric  acid,  and  after  decanting  off  the  solution, 
treated  with  hydrofluoric  and  sulphuric  acids  in  order 
to  remove  silica.  After  igniting,  and  fusing  with  potassium 
bisulphate,  the  product  was  dissolved  in  cold  water,  the 
solution  diluted,  boiled,  filtered,  treated  with  hydrogen 
sulphide,  and  again  filtered.  The  filtrate  was  oxidised 
with  nitric  acid,  treated  with  ammonia,  and  the  precipitate 
dissolved  in  dilute  hydrochloric  acid.  The  solution  was 
treated  with  oxalic  acid,  filtered,  ammonia  and  ammonium 
sulphide  added,  and  the  black  precipitate  formed,  dissolved 
in  dilute  hydrochloric  acid,  and  reprecipitated  by 
ammonium  sulphide  in  presence  of  ammonium  carbonate, 
any  uranium  still  present  thus  remaining  in  solution. 
The  precipitate  was  again  dissolved  in  dilute  hydrochloric 
acid,  reprecipitated  by  ammonia  in  presence  of  excess 
of  ammonium  chloride,  then  again  dissolved,  and  the 
solution  nearly  neutralised  with  sodium  carbonate  and 
boiled  with-  sodium  thiosulphate.  The  precipitate  was 
dissolved  in  hot  concentrated  hydrochloric  acid,  and 
after  filtering  off  the  separated  sulphur,  the  solution  was 
reprecipitated  with  sodium  thiosulphate,  and  the  precipitate 
again  dissolved  in  concentrated  hydrochloric  acid.  The 
solution  was  evaporated  to  expel  the  excess  of  acid, 
heated  with  sulphuric  acid,  and  a  saturated  solution  of 
potassium  sulphate  r.dded.  After  24  hours,  the  solution 
was  filtered,  evaporated  to  a  small  bulk,  crystals  of 
potassium  sulphate  and  alum  removed,  and  the  greenish 
mother-liquor  mixed  with  90  per  cent,  alcohol.  The 
alcoholic  liquid  was  filtered,  and  ammonia  added,  where- 
upon a  pale  yellow  precipitate,  consisting  of  the  hydroxide 
of  the  new  element,  was  obtained.  One  kilo,  of  thorianite 
yielded  a  few  centigrms.  of  the  oxide  of  the  new  element. 
From  reinite,  a  better  yield,  1  decigrm.  from  200  grms., 
was  obtained.  The  finely-powdered  mineral  was  fused 
with  a  mixture  of  sodium  carbonate  and  potassium  nitrate, 
the  product  treated  with  water,  filtered  from  ferric  oxide. 
and  the  filtrate  saturated  with  carbon  dioxide,  a  brown 
precipitate,  soluble  in  dilute  hydrochloric  acid,  being 
produced,  apparently  identical  with  that  obtained  under 
similar  conditions  from  the  oxide  separated  from  thorianite. 
Powdered  reinite  was  also  digested  with  hot  aqua  regia, 
the  yellow  solution  evaporated  to  dryness,  and  the  residue 
extracted  with  water  acidified  with  hydrochloric  acid. 
The  filtered  solution  was  saturated  with  hydrogen  sulphide, 
filtered,  evaporated,  oxidised,  and  treated  with  ammonia. 
The    precipitate    was   redissolved    in    dilute    hydrochloric 


acid,  boiled  with  sodium  thu  sulphate  to  remove  iron, 
reprecipitated  with  ammonia,  and  the  precipitate  ignited, 
and  heated  in  a  gaseous  current  of  chlorine  and  carbon 
tetrachloride,  whereby  the  new  element  was  obtained  in 
the  form  of  a  slightly  volatile  chloride.  Molybdenite 
probably  contains  a  still  larger  proportion  of  the  new 
element  than  does  reinite.  The  powdered  ore  was  roasted, 
the  residue  digested  first  with  dilute  ammonia,  and  then 
with  dilute  hydrochloric  acid.  The  acid  solution  was 
nearly  neutralised  with  ammonia,  and  saturated  with 
ammonium  chloride.  After  standing  for  some  time, 
and  filtering,  the  solution  was  treated  with  hydrogen 
sulphide,  filtered,  boiled,  and  ammonia  and  hydrogen 
peroxide  added.  The  precipitate  was  dissolved  in  dilute 
hydrochloric  acid,  the  solution  boiled  with  sodium  thio- 
sulphate, and  the  hydroxides  again  precipitated.  The 
precipitate  was  ignited,  fused  with  sodium  carbonate  and 
potassium  nitrate,  and  the  product  dissolved  in  water, 
and  acidified  with  hydrochloric  acid.  Ammonia  produced 
only  a  slight  turbidity,  due  to  aluminium,  in  this  solution, 
but  after  reduction  with  zinc,  the  hydroxide  of  the  new 
element  was  precipitated  abundantly  by  ammonia  in 
presence  of  ammonium  chloride.  The  ammoniacal 
solution  obtained  by  treating  the  roasted  ore  with 
ammonia,  also  contained  a  portion  of  the  new  element. 
It  has  not  been  found  possible  to  prepare  well-crystallhed 
salts  of  the  new  element,  for  which  the  name,  nipponium, 
and  the  symbol,  Np,  are  proposed.  The  freshly- 
precipitated  hydroxide  is  almost  white,  with  a  pale  yellow 
tinge  ;  it  is  somewhat  less  soluble  in  alkalis  than  alumin- 
ium hydroxide.  When  dried  at  100°  C.  it  becomes 
nearly  black ;  and  on  igniting,  leaves  a  dark  brown 
oxide,  insoluble  in  acids,  which  when  fused  with  potassium 
bisulphate,  gives  a  product  soluble  in  water.  The  solution 
of  the  hydroxide  in  hydrochloric  acid  is  yellowish-green. 
It  gives  a  chocolate-brown  precipitate  on  boiling  with 
sodium  thiosulphate  ;  a  greenish-black  precipitate  with 
ammonium  sulphide,  insoluble  in  excess  of  the  reagent ; 
a  yellowish -brown  precipitate  with  potassium  chromate 
in  presence  of  acetic  acid  ;  no  precipitate  with  potassium 
iodide.  The  solution  of  the  chloride  gives  a  characteristic 
line  in  the  green-blue  part  of  the  spectrum,  having  a 
wave-length  of  4882,  besides  two  feebler  lines.  The 
anhydrous  chloride  obtained  by  heating  the  oxide  in  a 
gaseous  current  of  chlorine  and  carbon  tetrachloride, 
gives  a  pale  green  aqueous  solution.  Nipponium 
apparently  exists  in  two  stages  of  oxidation.  The  lower, 
basic  oxide  is  found  with  alumina  in  the  ordinary  course 
of  analysis,  and  can  only  be  separated  from  the  latter 
by  conversion  into  the  anhydrous  chloride  as  already 
described.  The  higher,  acidic  oxide  is  similar  to  molyb- 
denum trioxide,  and  can  be  reduced  to  the  lower  oxide  by 
zinc  and  hydrochloric  acid.  The  equivalent  weight  of 
nipponium  is  about  50,  and  the  author  considers  that  the 
metal  probably  fills  the  gap  between  molybdenum  and 
ruthenium  in  the  periodic   system. — A.  S. 

Minerals,  etc.  ;     Decomposition  of  .     J.  H.  Walton, 

jun.,  and  H.  A.  Scholz.     See  XXIII. 

Draft    regulations     proposed   for    factories    in    which   the 

process  of  casting  brass  is  carried  on  ;  Report  on  the . 

W.  Wills.     [Cd.  4154.]     Price  2|d. 

The  following  proposed  regulations  embody  the  modifica- 
tions recommended,  as  a  result  of  the  inquiry  held  at  the 
end  of  1907  and  the  beginning  of  this  year,  into  the  draft 
regulations  made  by  the  Home  Secretary  in  June,  1907  : — 
Whereas  the  casting  of  brass  or  any  alloy  of  copper 
with  zin-j  las  been  certified  in  pursuance  of  Section  79 
of  the  Factory  and  Workshop  Act  to  be  dangerous,  I 
hereby  in  pursuance  of  the  ]  owers  conferred  on  me  by 
that  Act  make  the  following  Regulations  and  direct  that 
they  shall  come  into  force  on  the  day  of  , 

1909,  and  shall  apply  to  all  factories  in  which  the  casting 
of  brass  is  carried  on,  with  the  following  exceptions  : 

(i)  The  Regulations  shall  not  apply  to  a  sand-casting 
shop  having  an  air-space  equivalent  to  2500  cubic 
feet  for  each  of  the  persons  employed  nor  to  any  other 
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casting-shop  having   an  air-space  equivalent   to   3500 

cubic  feet  for  each  of  the  persons  employed.  Provided— 

(a)  that  provision  is  made  for  the  egress  of    the 

fumes    during  casting   by  inlets   below  and   outlets 

above  of  adequate  size,  and 

(i)  that  a  notice  in  the  prescribed  form,  giving 
the  prescribed  particulars,  shall  be  kept  affixed  at 
or  near  the  entrance  of  the  casting  shop  and  that  a 
copy  thereof  shall  be  sent  to  the  Inspector  of  the 
district. 

(c)  that  the  conditions  of  exemption  stated  in 
such  notice  are  not  departed  from  ; 

(ii)  So  much  of  Regulation  1  as  requires  that  exhaust 
draught  shall  be  maintained  during  the  process  of  casting 
shall  not  apply  in  the  case  of  strip  or  solid  drawn  tube 
casting  or  any  other  class  of  casting  which  the  Secretary 
of  State  may  certify  on  that  behalf,  provided  that — 
(a)  the  exhaust  draught  cannot  be  so  maintained 

without  damage  to  the  metal  (proof  of  which  shall 

be  upon  the  occupier) ;    and 

(6)  the  exhaust  draught  is  put  into  operation 
immediately  after  the  casting  ;   and 

(c)  provision  is  made  for  the  egress  of  fumes  during 
casting,  by  inlets  below  and  outlets  above  of  adequate 
size. 

(iii)  Where  it  is  proved  to  the  satisfaction  of  the  Chief 
Inspector  of  Factories  that  by  reason  of  exceptional 
features  in  the  construction  or  situation  of  a  casting 
shop  or  by  reason  of  the  infrequency  of  the  casting  or 
the  small  quantity  or  the  nature  or  composition  of  the 
metal  cast  or  other  circumstances,  all  or  any  of  the 
Regulations  are  not  necessary  for  the  protection  of 
the  persons  employed,  he  may  by  certificate  in  writing 
(which  he  may  in  his  discretion  revoke)  exempt  such 
casting-shop  from  all  or  any  of  the  provisions  of  the 
same,  subject  to  such  conditions  as  he  may  by  such 
certificate  prescribe. 
In  these  Regulations  (including  the  above  provisions 

and  exemptions) — 

"  Brass  "  means  any  alloy  of  copper  and  zinc. 

"  Casting "    includes    the    pouring    and    skimming    of 

brass. 

"  Casting-shop  "  means  any  place  in  which  casting  of 

brass  is  carried  on. 

Sand-casting "    means    casting    in    moulds    prepared 

by  hand  in  sand  or  loam  or  sand  and  loam. 

Sand-casting   shop "    means    a    place   in    which    no 

kind  of  casting  other  than  sand-casting  is  carried  on. 
"  Pot  "  includes  any  crucible,  ladle  or  other  vessel  in 

which  the  brass  is  skimmed  or  from  which  it  is  poured. 
"  Employed  "  means  employed  in  the  casting-shop  in 

any  capacity. 

"Persons   employed"   means   the   maximum  number 

of  persons  at  any   time  employed. 

It  shall  be  the  duty  of  the  occupier  to  observe  Part  I. 

of  these  Regulations,   and  the  conditions   contained   in 

any  certificate  of  exemption. 

It  shall  be  the  duty  of  all  persons  employed  to  observe 

Part  II.  of  these  Regulations. 

Part  I. 
Duties  of  Occupiers. 

1.  Casting  of  brass  shall  not  be  carried  on    unless   the 
following  conditions  are  complied  with  : — 

(a)  There  shall  be  an  efficient  exhaust  draft  operating 
by  means  either  of  (i.)  a  tube  attached  to  the  pot,  or 
(ii.)  a  fixed  or  moveable  hood  over  the  point  where  the 
casting  takes  place,  or  (iii.)  a  fan  in  the  upper  part  of 
the  casting  Bhop,  or  (iv.)  some  other  elfeetual  contrivance 
for  the  prompt  removal  of  the  fumes  from  the  casting 
shop  and  preventing  their  diffusion  therein.  The 
exhaust  draught  shall  be  applied  as  noar  to  the  point 

of  Origin  of  the,  fumes  as  is  reasonably  practicable 
haying  regard  to  the  requirement  of  the  process,  the 
maintenance  of  the  exhaust  <lr!m>_'li <  during  the  preeesa 


of  casting,  and  (as  regard  casting  shops  in  use  prior 
to  ...  )  the  structure  of  the  premises,  and  the 
cost  of  applying  the  exhaust  draught  in  that  manner. 

(b)  There  shall  be  efficient  arrangements  to  prevent 
the  fumes  from  entering  any  other  room  in  the  factory 
in  which  work  is  carried  on  ; 

(c)  There  shall  be  free  openings  to  the  outside  air 
so  placed  as  not  to  interfere  with  the  efficiency  of  the 
exhaust  draught. 

2.  There  shall  be  provided  and  maintained  in  a  cleanly 
state  and  in  good  repair,  for  the  use  of  all  ]  ersons  employed, 
a  lavatory,  under  cover,  (i.)  with  a  sufficient  supply  of 
clean  towels,  renewed  daily,  and  of  soap  and  nail  brushes, 
and  (ii.)  with  either 

(a)  A  trough  with  a  smooth,  impervious  surface, 
fitted  with  a  waste  pipe  without  plug,  and  of  such  length 
as  to  allow  at  least  two  feet  for  every  five  such  persons, 
and  having  a  constant  supply  of  warm  water  from  taps 
or  jets  above  the  trough  at  intervals  of  not  more  than 
two  feet ;   or 

(b)  At  least  one  lavatory  basin  for  every  five  such 
persons,  fitted  with  a  waste  pipe  and  plug  or  placed  in 
a  trough  having  a  waste  pipe,  and  having  either  a 
constant  supply  of  hot  and  cold  water,  or  warm  water, 
laid  on,  or  (if  a  constant  supply  of  heated  water  be 
not  reasonably  practicable)  a  constant  supply  of  cold 
water  laid  on  and  a  supply  of  hot  water  always  at  hand 
when  required  for  use  by  persons  employed.  , 

3.  No  female  shall  be  allowed  to  work,  in  any  process 
whatever,  in  any  casting  shop. 

Part  II. 
Duties  of  Persons  employed. 

4.  No  person  employed  shall  leave  the  premises  or 
partake  of  food  without  carefully  washing  the  hands. 

5.  No  persons  employed  shall  carry  on  the  pouring  of 
brass  without  using  apparatus  provided  in  pursuance 
of  Regulation  1  (a). 

6.  No  person  employed  shall  in  any  way  interfere 
without  the  knowledge  and  concurrence  of  the  occupier 
or  manager  with  the  means  provided  for  the  removal  of 
fumes. 


Tin  industry  of  Bolivia. 
1908. 


Eng.   and  Min.   J.,  June  27, 

[T.R.] 


In  1907  Bolivia  exported  27,677,781  kilos,  of  barrilla, 
assumed  to  average  60  per  cent,  of  metallic  tin.  This 
output  was  contributed  principally  by  the  departments 
of  Potosi  and  Oruro.  Exports  are  taxed  on  the  basis  of 
the  London  price,  and  yielded  an  income  of  1,403, 571 
bolivars*  to  the  treasury.  The  output  of  1907  had  a  value 
of  29,892,003  bolivars.  The  output  of  1906  was  29,373,538 
kilos,  of  barrilla,  valued  at  35,248,246  bolivars. 

The  department  of  Cochabamba  made  its  first  produc- 
tion, amounting  to  above  37  tons  in  1900,  and  in  19(17 
more  than  doubled  its  first  year's  output.  Oruro,  on  the 
other  hand,  suffered  a  decline  of  20*4  per  cent,  in  output, 
due  principally  to  the  disarrangement  of  the  market. 


Antimony  refining  works    at   Wnchoiv,  China. 
Trado  J.,  July  2,  1908.     [T.R.] 


Board  of 


Antimony  refining  works  have  recently  been  established 
at  Wuehow,  the  funds  having  been  provided  by  the 
Provincial  Government,  which  has  assumed  the  sole  right 
of  buying  antimony  in  the  Province  of  Kwangsi.  The  price 
paid  for  the  ore  at  Wuehow  is  heavy,  owing  to  tin-  difficulty 
of  bringing  it  from  the  mines  in  the  far  west  of  the 
Provinoe,  being  some  80  to  120  taela  (about  £'«>  12a.  to 
£14  8s.)  per  ton,  and  the  minimum  price  at  which  the 
wOrks  will  be  able  to  dispose  of  the  refined  produot  at 
Wuehow,  without  loss  or  profit,   will   be  about  225  tads 

•  N.B.— 12  bolivars  =  £1- 
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Kr  ton.  including  the  royalty  of  ."i  per  cent,  to  the 
ovineial  Government,  but  excluding  export  duty.  The 
latter  will  raise  it  to  something  OVerZSO  taels  (ill's  12s.). 
but  as  the  present  price  paid  at  Shanghai  is  said  to  ho 
44S  taels  {ht  ton,  there  is  an  ample  margin  of  profit.  It 
is  stated  that  when  working  at  full  pressure  the  works 
will  he  able  to  produce  1,300  tons  of  pure  metal  annually. 
Work  was  started  experimentally  last  year,  hut  is  only 
carried  on  spasmodically  at  present)  owing  to  the  difficulty 
of  obtaining  good  eoal  at  a  cheap  rate.  Now,  however, 
coal  mines  have  been  opened  in  the  north-east  of  the 
Province,  and  it  is  stated  that  eoal  of  a  suitable  quality 
and  price  will  shortly  he  obtainable. 


Patients. 


Gilded  or  silvered  surfaces  ;      Process  for  producing . 

(i.    A.    Bauer,    Erlangen,    Germany.     Eng.    Pat.    4385, 
Feb.  36,  1908.     Under  Lit.  Conv./Mar.  7,  1907. 

Finely  divided  precipitates  of  gold  or  silver  are  first 
obtained  by  adding  electrolytes  to  colloidal  solutions  of 
the  metals  produced  by  means  of  organic  substances 
of  high  molecular  weight,  e.g.,  starch  or  albumin.  Thus, 
for  silver,  a  solution  of  300  grms.  of  silver  nitrate  in 
15  litres  of  water  is  mixed  with  400  grms.  of  dextrin 
and  400  grms.  of  sodium  h\-droxide  dissolved  in  10  litres 
of  water  ;  after  standing  for  about  one  hour,  a  mineral 
or  organic  acid,  or  an  acid  alkali  phosphate  is  added  to 
precipitate  the  silver.  In  order  to  coat  a  surface,  e.g., 
a  paper  band,  with  the  silver  precipitate,  the  moist  mass 
is  stirred  up  with  a  gelatin  solution,  and  applied  once 
or  twice  in  a  thin  layer  on  the  surface  to  be  silvered. 
This  silver  layer  is  then  dried  and  polished.  In  the  case  of 
gold,  the  procedure  is  similar,  but  a  dilute  solution  of 
sodium  carbonate  is  used,  and  a  reducing  agent,  e.g., 
formaldehyde  or  hydroxylamine,  is  added  to  the  dextrin 
solution.  The  mixed  dextrin-soda-  and  gold  chloride 
solution  assumes  a  red  colour,  and  by  standing  longer  and 
the  addition  of  an  electrolyte,  the  gold  is  precipitated  in 
the  desired  condition.  The  precipitated  metal  is  kept 
in  the  moist  state,  and  is  applied  to  the  surface  to  be 
coated  after  mixing  with  gelatin,  the  subsequent  drying 
and  polishing  being  carried  out  as  usual. — A.  G.  L. 


Ores  ;     Process  and  apparatus  for  treating  .     F.   T. 

Snvder,    Oak    Park,    111.,    U.S.A.       Eng.  Pat.  13,254, 
June  7,  1907. 

See  U.S.  Pat.  859,134  of  1907  ;  this  J.,  1907,  879.— T.  F.  B. 


[Flotation  processes.']     Ore  concentration  ;    [Apparatus  for 

].     T.  J.  Hoover  and  H.  L.  Sulman,  London.     Eng. 

Pat.  13,268,  June  7,  1907. 

The  present  invention  describes  apparatus  suitable  for 
carrying  out  the  flotation  processes  claimed  in  Eng.  Pats. 
12,778  of  1902,  and  7803  and  26,712  of  1905  (this  J., 
1903,  870;  1905,  1177;  and  1906,  184,  890  and  1009). 
The  apparatus  consists  of  two  vertical  pipes  connected 
at  the  bottom  so  as  to  form  a  \J  -tube.  One  of  the  pipes 
is  connected  with  a  feed  for  the  mixture  of  ore-pulp, 
oil,  and  water,  whilst  the  other  discharges  into  a 
spitzkasten  or  the  like,  in  which  the  metallic  minerals 
float,  whilst  the  gangue  sinks.  The  ore-pulp  may  be 
made  to  entangle  air  in  flowing  down  the  first  pipe,  by 
passing  it  through  an  inclined  perforated  plate  placed 
at  the  top  of  the  pipe ;  or  else,  air,  carbon  dioxide,  etc., 
may  be  supplied  to  the  pulp  at  the  bottom  of  the  second 
pipe.  In  either  case,  a  portion  of  the  gas  dissolved 
by  the  water  under  the  increased  pressure  existing  at 
the  bottom  of  the  U-tube  will  be  liberated  as  the  pulp 
discharges  under  atmospheric  pressure  into  the  spitzkasten, 
and  this  gas  will  attach  itself  preferably  to  the  oiled 
Hie  particles  and  aid  their  flotation. — A.  G.  L. 


Concentration  of  ores;    Dry .     H.  M.  Sutton,  W.  L. 

and  E.   G.   Steele    Dallas,   Texas.     Eng.    Pat.    21,063, 
Sept,  23,  1907.     Under  Int.  Conv.,  Sept.  22,  1906. 

The  invention  constitutes  an  improvement  on  Eng.  Pat. 
17,661  of  1905  (this  J.,  1906,  1100).  Dry  powdered  ore 
is  distributed  on  an  inclined  pervious  surfaco  through 
w  Inch  a  current  of  air  is  passed  upwards,  whilst  the  table 
is  reciprocated  longitudinally.  The  upper  surface  of  the 
table  is  absolutely  free  from  riffles  of  any  kind,  while 
on  the  lower  surface,  means  are  provided  ta  render  the 
air  current  decreasingly  effective  transversely,  or 
increasingly  effective  longitudinally,  or  both. — A.  G.  L.    _, 

Filters  for  separating  solutions  from  ore  pulp.  C.  L. 
Buckingham,  Donver,  Colorado.  Eng.  Pat.  6414, 
Mar.  23,  1908. 

The  apparatus  consists  of  a  long  V-shaped  tank,  provided 
with  a  feed  hopper  at  one  end,  an  overflow  spout  at  the 
other  end,  and  a  discharge-valve  for  ore  at  the  bottom. 
In  the  upper  part  of  the  tank  is  placed  a  series  of  filters 
or  screens,  set  at  an  angle  in  the  direction  of  flow,  so  that, 
as  the  pulp  travels  from  the  hopper  to  the  overflow 
spout,  the  ore  is  deflected  towards  the  bottom  of  the 
tank,  some  of  it  depositing  on  the  lower  side  of  the  filters, 
whilst  the  clear  liquid  passes  through  the  filters  and  over- 
flows at  the  spout. — A.  G.  L. 

Crucible  furnaces  for  melting  steel  ;•  Gas-fired .     F.  C. 

Siemens,  London.     Eng.  Pat.  17,788,  Aug.  3,  1907. 

Instead  of  embedding  the  crucibles  in  coke  as  usual, 
they  are  placed  in  a  bed  of  incombustible  and  refractory 
material,  e.g.,  dolomite,  silica,  magnesite,  bauxite,  or  slag, 
according  to  the  temperature  necessary  and  the  material 
of  which  the  crucibles  are  made. — A.  G.  L. 

Smelting  furnace.     E.  A.  A.  Gronwall,  Ludvika,  Sweden. 
U.S.  Pat.  891,248,  June  23,  1908. 

See  Eng.  Pat.  9799  of  1906 ;  this  J.,  1906,  850.— T.  F.  B 

Steel :    Manufacture  of .     O.  Massenez,  Wiesbaden 

Germany.     Eng.  Pat.  27,489,  Dec.  12,  1107. 

The  invention  is  a  modification  of  Eng.  Pat.  19,053  at 
1904  (this  J.,  1905,  501).  Pig-iron,  containing  more 
than  1  per  cent,  of  silicon  and  more  than  1  per  cent,  of 
phosphorus,  is  first  blown  in  a  basic-lined  converter  with 
the  addition  of  lime  and  iron  ore  in  such  quantities  that 
a  highly  acid  and  fluid  slag  is  produced,  which  is  poured 
off  immediately  the  whole  of  the  silicon  has  been  oxidised. 
About  two-thirds  of  the  quantity  of  lime  which  would 
be  needed  to  form  tetrabasic  phosphate  with  ^he 
phosphorus  in  the  metal,  is  then  added,  and  the  blow 
continued  until  only  0*3 — 0-5  per  cent,  of  phosphorus  is 
left  in  the  metal,  a  slag  very  rich  in  phosphoric  ?  cid  and 
poor  in  iron  oxide  being  produced.  The  metal  is  then 
transferred  to  a  basic-lined  open-hearth  furnace,  where 
the  remainder  of  the  phosphorus  is  removed,  after  adding 
lime  and  iron  ore,  the  slag  obtained  being  re-treated  in 
the  blast-furnace  for  iron  and  phosphorus.  To  facilitate 
removal  of  the  phosphorus,  the  oxidised  metal  may  be 
re-carburised  before  the  last  stage,  either  by  placing 
pig-iron  in  the  open -hearth  furnace,  or  by  adding  anthracite 
or  coke  to  the  charge  in  the  converter,  just  before  pouring. 

—A.  G.  L. 

Steel  alloys  J    Process  for  the  manufacture  of .     W. 

Riibel,  Hamburg,  Germany.     Eng.  Pat.  28,207,  Dec.  21, 

1907. 
See  Fr.  Pat.  381,091  of  1907  ;  this  J.,  1908,  128.—  T.  F.  B. 

Steel ';    Methid  of  refining .     A.  Hiorth,  Christiana, 

Norway.     Eng.  Pat.  3173,  Feb.  12,  1908.     Under  Int. 
Conv.,  Feb.  16,  1907. 

Steel  is  refined  by  blowing  vaporised  sodium  into  the 
molten  metal. — A.  G.  L. 
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Metals  [such  as  iron-copper  alloys]  ;  Method  of  casting . 

H.  W.  Lake,  London.  From  G.  H.  Br.  brook,  Taunton, 
Mass.,  U.S.;\     Eng.  '  at.  20,195,  Sept.  10,  1907. 

Befohe  the  metal  is  run  into  the  mould,  the  inner  surface 
of  the  latter  is  coated  with  phosphorus,  preferably  by 
spraying  on  to  it  a  mixture  of  kerosene  and  amorphous 
phosphorus.— A.  G.  L. 

AV.oys  ;  Process  for  the  production  of  exactly  measured 

and  of  articles  of  all  kinds  from  the  same.  H.  Kuzel, 
Baden,  Austria.  Eng.  Pat,  207,  Jan.  3,  1908.  Under 
Int.  Con  v.,  Jan.  7,  1907. 

See  Ft.  Pat.  385,699  of  1907  ;  this  J.,  1908,  690.— T.  F.  B. 

Tantalum  ;     Process  for   hardening .     Siemens    und 

Halske  A.-G.,  Berlin.  Eng.  Pat.  6050,  Mar.  18,  1908 
Under  Int.  Con  v.,  Mar.  26,  1907. 

Tantalum  is  hardened  by  melting  it  with  tantalum 
containing  oxygen,  e.g.,  partially  oxidised  tantalum,  in 
proportions  ascertained  by  preliminary  experiments  with 
the  materials  to  be  used. — A.  G.  L. 

Solvent  for  metals.     E.  C.   Broadwell,  Chicago,  111      U  S 
Pat.  884,705,  April  14,  1108. 

The  solvent  is  designed  for  the  treatment  of  ores,  or  the 
refining  of  metals,  the  latter  being  subsequently  recovered 
by  electrolysis.  The  solvent  consists  of  the  sulphonic 
acids  of  aromatic  hydrocarl  ons  or  their  hydroxy- 
compounds,  in  aqueous  solution.  For  dissolving  noble 
metals,  a  solution  containing  a  nitrosulphonic  acid  and 
a  haloid  salt,  e.g.,  sodium  chloride,  is  used. A.  G.  L. 

Antimony  ;•    Process  for  the  recovery  of from  ores, 

concentrates,  tailings,  and  slimes.  J.  R.  Masson' 
Wandong,  Victoria,  Australia.  U.S.  Tat  S90  432' 
June  9,  1908. 

Antimony  is  removed  from  material  containing  it  [as 
sulphide]  by  means  of  a  solution  of  sodium  hydroxide, 
from  which  it  is  precipitated,  as  sulphide,  by  the  addition 
of  sulphuric  acid.  The  sulphide  is  mixed  with  sand 
and  converted  into  chloride  by  a  stream  of  chlorine, 
and  the  chloride  is  washed  out,  and  pure  antimony  pre- 
cipitated from  the  solution,  by  adding  to  it  a  more  electro- 
positive metal. — F.  Sodn. 

Antimonial    ores ,;     Process    for    treating .     H     L 

Herrenschmidt.     Fr.  Pat.  386,107,  April  5,  1907. 

The  process  is  intended  for  the  treatment  of  antimony 
ores  containing  arsenic.  The  lump  ore  is  roasted  at  a 
loW  temperature,  about  400°  C,  with  the  production  of 
a  mixture  of  antimony  oxide  and  arsenious  acid,  together 
with  sulphur  dioxide,  the  roasting  furnace  being  connected 
with  a  series  of  condensers  and  a  reaction  tower  where  the 
antimony  compounds  are  freed  from  arsenic.  The  fine 
ore  is  boiled  under  pressure  with  an  alk  line  solvent 
such  as  sodium  carbonate  and  lime,  and  the  solution  so 
obtained  is  used  to  dissolve  out  the  arsenic  from  the 
mixture  of  antimony  oxide  and  arsenious  acid.  The 
alkaline  arsenical  liquor  is  treated  with  the  sulphur 
dioxide  from  the  roasting  operation  in  order  to  precipitate 
the  antimony  which  it  contains. — O.  F.  II. 

Mag  from  tin-smelting  furmces  ;    Process  for  the,  treatment 

of .     (;.  r|\  Hollowav,  London.      U.S.  pat    891  477 

.turn-  23,  1908.  '     '    '       ' 

See  Eng.  Pat.  12  of  1907 ;    this  J.,  1908,  338.     T.  F.  B. 

Ores   or   other   similar    material  ;     Process   for   the   metal- 
lurgical  treatment  or  fueton  <</  K     Birkeland 

Fr.  Pat,  386,069,  Jan.  9,  1908. 

The  beating  is  accomplished  entirely  or  principally  by 
means  of  gases  heated  to  a  very  high  temperature  by  meani 


of  the  electric  arc.  The  temperature  to  which  the  ^ases 
are  raised  is  sufficiently  high  to  cause  dissociation,  and  in 
that  state  they  are  used  iu  the  furnace.  Steam  may  be 
used  by  thus  heating  it  to  above  the  dissociation 
temperature  and  then  pasting  it  over  carbon  in  order 
to  obtain  a  mixture  of  hydrogen  and  carbon  monoxide. 

— O.  F.  H. 


Fit 


maces  for  melting  metals,  glass,  etc.     Eng.  Pat.  18,417. 
See  I. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

{A. )— ELECTRO-CHEMISTRY. 

Electro-chemical    reactions.     Mercury    cathodes    in  nitric 

acid.     J.    W.    Wilkinson.     Amer.    Electrochem.  Soc, 

April— May,    1898.     Electrochem.    and    Metall.  Ind., 
1908,  6,  229. 

By  electrochemical  reduction  of  nitric  acid  using  a  copper 
cathode,  ammonia  is  set  free,  whilst  with  a  mercury 
cathode,  hydroxylamine  is  obtained.  Both  metals  on 
being  dissolved  in  nitric  acid  liberate  nitric  oxide. 
Turrentine  (this  J.,  1907,  474)  has  proved  that  this 
difference  between  chemical  and  electrochemical  action 
does  not  occur  in  the  case  of  copper  provided  that  copper 
ions  are  in  solution.  The  author  now  shows  that  also 
with  mercury  in  solution,  the  same  products  are  obtained 
both  chemically  and  electrochemically.  Generally,  electro- 
chemical and  chemical  reactions  yield  the  same  products 
under  the  same  conditions.— J.  W.  H. 


Copper  anodes  in  chloride  solutions. 
Electrochem.    Soc,    April — May, 
and  Metall.  Ind.,  1908,  6,  232. 


S.  Dushman.     Amer. 
1908.     Electrochem. 


When  copper  is  used  as  an  anode  in  hydrochloric  acid, 
it  passes  into  solution  both  as  a  cupric  and  a  cuprous 
salt,  in  proportions  varying  with  the  conditions.  At 
the  surface  of  the  anode  there  is  a  chemical  equilibrium 
between  the  cupric  and  the  cuprous  ions,  and  also  between 
the  metallic  copper  and  the  electrolyte.  The  equilibrium 
constants  of  these  reversible  reactions  and  also  the  change 
of  concentration  at  the  electrode  have  been  investigated. 

-^J.  W.  II. 


Turpentine  ;    Electric  distillation  of 
See  XI 11/)'. 


Patents. 


— .     F.  T.  Snyder. 


Furnace  ;    Electric  arc with  concentration  of  energy. 

L.  Clerc  and  A.  Minet.  First  Addition,  dated  Jan.  10, 
1908,  to  Fr.  Pat.  382,437,  Sept.  30,  1907  (this  .1.,  1908, 
232). 

A  movable  lateral  wall  of  the  furnace  is  provided  with  a 
ledge  for  carrying  the  crucible,  so  that  the  latter  may 
be  withdrawn  or  brought  approximately  to  the  centre 
of  the  arc.  A  second  form  is  described,  in  which  a  tulw 
of  refractory  material  is  supported  by  a  shoulder- pieoi 
in  a  suitable  opening  in  the  cover  of  the  furnace.  The 
lower  end  of  the  tubo  is  slightly  tapered,  thus  supporting 
the  crucible  and  preventing  it  from  slipping  through  the 
tube.  — B.  N. 

ClUorates  ;    Electrolytic  preparation  of  from  chlorides. 

K.  von  BasBlinger.     Fr.  Pat.  386,129,  Jan.  11,  1908. 

When  eleotrolytioally  producing  chlorates  from  chloride^, 
a  small  quantity  of  fre    hypochlorous  acid  is  automatically 
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maintained  in  the  electrolyte  by  the  use  of  a  porous  anode, 
during  the  operation,  U  high  ■  partial  pressure  of  chlorine 
i^  possible  is  maintained  on  the  surface  of  the  electrolyte, 
and  with  suitable  temperature  and  porosity  of  anode,  a 
high  efficiency  can  be  obtained.  —J.  W.  H. 

Oaa  element  for  converting  the  energy  of  eombtutiblt  or 
other  suitable  reducing  substances  to  electric  current. 
E.  W.  Jangner,  Kneippbaden,  Norrkoping,  Sweden. 
T.S.   Pat  ss:,,054.  April  21.  1908. 

Am  earthenware  vessel,  B, 
is  separated  into  two 
compartments  by  a  porous 
non-conducting  plate,  P. 
The  electrodes  consist  of 
plates,  D  and  A,  of 
conducting  carbqn,  such 
as  graphite.  The  plate, 
D,  is  surrounded  by  small 
pieces,  G,  of  porous 
electrically  conducting 

carbon,  such  as  graphite, 
moistened  with  a  solution 
of  nitrosylsulphuric  acid 
in  highly  concentrated 
sulphuric  acid,  and  the 
plate.  A,  is  surrounded  by 
smaller  pieces,  K,  of  porous 
amorphous  conducting 

carbon,  such  as  coke  or 
gas  coal,  moistened  with 
concentrated  sulphuric 

acid.  The  «over,  L,  is 
made  gas-tight,  and  the 
tubes,  R  and  r,  convey 
currents  of  air  and 
moistened  sulphurous  acid 
respectively.  The  latter 
is  converted  into  sulphuric 
acid,  which  is  drawn  off 
through  the  valve,  k, 
and  afterwards  reduced 
by  carbon  or  similar  material  to  sulphurous 
acid,  this  being  again  used  in  the  process.  The  poles  of 
the  battery  are  connected  by  a  suitable  resistance,  and  a 
constant  current  is  obtained,  outside  the  battery,  from 
D  to  A.— B.  N. 


Electrolytic  apparatus.  P.  Borgnet.  First  Addition, 
dated  Jan.  17,  1R08,  to  Fr.  Pat.  377,249,  April  29,  1907 
(this  J.,  1907,  105!). 

Helical   blades   are   fixed  to   the  ends   of  the  floating 


the  influeno)  of  a  magnetic  field.  The  magnetic  field  is 
maintained  in  the  annular  arc  space,  the  exciting  coil  being 
placed  centrally  to  the  electrodes.  When  air  is  led  through 
or  along  the  space  where  the  arc,  under  the  influence  of  the 
magnetic  field,  is  in  continuous  rotation,  nitrous  gases 
may  be  produced  and  removed  before  decomposition  can 
ta'ce  plaoe. — J.  VV.  H. 


Filaments  ;    Producing  m  iattic 

Se      r, 


Fug.  Pat.   15,307. 


Filaments  for  lighting  and  heating.     Addition  to  Fr. 
378,665.     See  II. 


Pat. 


Glass 


[Electrical]  manufacture  of . 

See  VIII. 


Eng.  Pat.  9563. 


Ahuninium    oxide ;      Preparation    of .     U.S.     Pat. 

890,084.     See  VII. 


(#.)— ELECTRO-METALLURGY. 


Electrolytic    iron ;     Preparation    of . 

Z.    Elektrochem.,    1908,    14,   326- 


R.    Am  berg. 
-328. 


The  author  describes  the  apparatus  and  method  used  to 
obtain  considerable  quantities  of  pure  iron  directly  from 
commercial  soft  iron.  The  electrolytic  vessel  consisted 
of  a  stoneware  vat,  310  mm.  deep  and  480-31  mm.  cir- 
cumference, holding  30  litres  of  electrolyte,  the  latter 
consisting  of  a  solution  of  ferrous  sulphate  and  ammonium 
sulphate,  or  of  ferrous-ammonium  sulphate,  with  a  concen- 
tration varying  between  15  and  45  grms.  of  iron  per  litre  : 
the  best  results  were  obtained  when  not  less  than  26  grms. 
of  iron  per  litre  were  present.  The  anodes  consisted  of 
rods  of  Krupp  mild  steel,  50  sq.  mm.  in  section,  enclosed 
in  strong  linen  bags,  and  having  on  either  side  cathodes 
of  iron  plate  or  sheet  copper  ;  the  cathodes  reached  to 
within  5  cm.  from  the  bottom  of  the  vat,  and  the  area 
immersed  (on  one  side)  in  the  electrolyte  was  600  sq.  cm. 
Between  the  anodes  and  cathodes  were  glass  stirrers, 
which  could  be  rotated  at  a  speed  of  160  turns  per  minute. 
The  electrolyte  was  covered  with  a  layer  of  paraffin  wax 
dissolved  in  paraffin  oil.  The  purest  deposits  obtained 
contained  over  99- 9  per  cent,  of  iron.  The  results  obtained 
in  three  of  the  experiments  are  given  in  the  following 
table  : — 


Final  concentration 

of  electrolyte, 

grms.  of  iron  per  litre. 


Current 

strength, 

in  amp  res. 


E.M.F., 
volts. 


ts 

30 
38 


2-5 

9—6-5 

5 


2-9 
2-5— 4-5 
2-5—4-3 


Amperes 
per  sq.  dcm. 
of  cathode 


Time, 
hours. 


Yield  of 
iron, 
grms. 


0-2 

0-65 

0-4 


96 

72 
288 


240 

556 

1061 


Watt -hours, 
per  grm. 


3-0 
3-6 
4-6 


Without  stirring. 
With  stirring. 
Without  stirring. 


A.  S. 


cathodes,  in  order  to  produce  circulation  of  the  electro- 
lyte. The  cathodes  may  be  driven  by  belts,  or  by  friction 
rollers  placed  against  the  upper  surfaces,  or  the  movement 
may  le  obtained  by  a  flexible  spindle  attached  to  the 
cathode.— B.  X. 


Electric  arc  ;    Process  and  furnace  for  producing  chemical 

reactions  by  means  of  the .     H.  F.  Albihn.     Fr.  Pat. 

.     386,171,  Jan.    13,   1908.     Under  Int.   C  nv.,  Jan.   16, 
1907. 

Iir  an  electric  arc  furnace  for  treating  gaseous  mixtures, 
the  arc  is  f.roduced  between  annular  electrodes  and  under 


Electric  induction  furnaces  ;    Developments  of  the  Kjellin 

and  Rochling-Rodenhauser .     J.  Harden.     Faraday 

Soc,  June  23,  1908.     [Advance  proof.] 

In  Rodenhauser's  modification  of  the  Kjellin  furnace 
there  are  two  or  even  three  ring-shaped  baths  which  are 
connected  with  one  another ;  and  between  these,  and 
connected  with  them,  is  a  rectangular  hearth  as  in  a 
Siemens  furnace,  with  doors  back  and  front.  Into  the 
walls  of  this  furnace  are  built  two  pairs  of  corrugated 
steel  "  conducting  plates,"  which  are  covered  with  a 
mixture  of  magnesite,  dolomite,  and  tar.  These  plates 
are  connected   with  the  ends  of   two  heavy  secondary 
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copper  coils,  wound  one  round  each  leg  of  the  primary  ; 
and  when  the  furnace  is  working,  about  half  the  power  is 
transmitted  through  the  rings  and  half  through  these 
side  plates,  which  become  conducting  when  hot  and  when 
the  tar  is  burnt  out  of  them.  The  rings  are  covered  with 
bricks,  down  to  a  level  below  the  surface  of  the  metal  in 
the  hearth,  so  that  no  slag  can  get  from  the  hearth  to  the 
rings.  The  hearth  is  lined  with  burnt  magnesite  or 
dolomite  and  tar,  stamped  in.  After  the  tar  is  burnt  out 
(by  a  charge  which  is  afterwards  returned  to  the  Bessemer 
converter),  the  charge  is  run  in  from  the  converter,  and 
lime  added,  with  plate  scale  from  the  rolling  mill ;  the 
slag  takes  up  the  phosphorus,  and  is  then  made  viscous 
by  more  lime  and  drawn  off.  Ferrosilicon  or  carbon  is 
now  added  to  deoxidise  the  bath,  and  more  lime,  which 
when  the  temperature  is  raised,  takes  up  the  sulphur. 
The  power  is  now  increased,  test  pieces  taken  out  and 
forged,  and  coke  powder  added  if  necessary,  till  the 
right  metal  is  obtained.  Usually  1 — 1£  hours  are  enough, 
but  no  harm  is  done  to  the  steel  by  keeping  it  in  longer. 
Metal  containing  0-1  per  cent,  each  of  phosphorus  and 
sulphur  can  thus  be  made  to  yield  a  product  containing 
not  more  than  0-006  per  cent,  of  phosphorus  and  0-02  per 
cent,  of  sulphur.  The  power  required,  starting  with  a 
charge  of  molten  material  from  the  converter,  averages 
130  kilowatt-hours  per  ton  of  finished  metal. — J.  T.  D. 

Iron  ;   Electrolytic  refining  of .     E.  F.  Kern.     Amer. 

Electrochem.    Soo.,    April — May,    1908.     Electrochem. 
and  Metall.  Ind.,  1908,  6,  242—243. 

The  author  has  made  a  number  of  experiments  on  the 
electrolytic  refining  of  iron,  using  different  electrolytes. 
Neutral  ferrous  silicate  solutions  are  not  suitable  for  refining 
processes  since  they  slowly  decompose  and  deposit  silica. 
The  deposits  obtained  from  such  solutions  are  smooth, 
solid,  dull  grey  in  colour  and  brittle,  owing  to  contained 
silica.  Good  deposits  are  obtained  from  neutral  solutions 
of  ferrous  sulphate  or  chloride  containing  8  per  cent,  of 
iron.  The  E.M.F.  required  (when  using  a  ferrous  sulphate 
electrolyte  containing  8  per  cent,  of  iron)  with  a  current 
density  of  10  to  20  amperes  per  square  foot,  was  1-51  to 
1-40  volts  at  20°  C,  and  0-80  to  0*98  volt,  at  about  50°  C. 
On  starting  the  electrolysis,  the  deposits  on  the  cathode 
peeled  off  and  curled,  owing  to  the  presence  of  ferric  salts 
in  the  solution.  After  three  hours  the  deposits  became 
smooth,  solid,  and  adherent.  The  deposits  were  smoother 
when  the  electrolysis  was  conducted  at  from  40°  to  60°  C. 
than  when  conducted  at  the  ordinary  temperature.  The 
deposits  from  neutral  chloride  solutions  (containing  iron 
and  sodium  chlorides)  were  finer  grained  than  those  pro- 
duced from  neutral  sulphate  solutions,  and  became  most 
ductile  after  being  heated  to  redness.  Electrolytes 
containing  ammonium  salts  gave  deposits  more  brittle 
but  less  rapidly  oxidised  than  those  obtained  from 
solutions  free  from  ammonium  salts. — J.  W.  H. 


Patents. 

Zinc  dust  ;    Manufacture,  of  [eleclrolytically].     S.  O. 

Cowper-Coles,    London.     Eng.    Pat.    13,977,   June    17, 
1907. 

The  zinc  is  deposited  electrolytically  in  a  spongy  form, 
and  afterwards  heated  in  a  reducing  atmosphere.  Tho 
electrolyte,  consisting  of  caustic  soda  solution,  may  be 
continuously  charged  with  zinc  from  anorlee  containing 
the  metal,  or  the  regeneration  may  take  place  in  a  separate 
chamber,  the  electric  current  generated  in  (he  latter  case 
being  utilised  for  any  suitable  purpose. — B.  N. 

Copper  from   cop/ni  Ix-nring  solution*;    Recovering 

[aeetrajjftical.li/ 1.      I,.      Amenabar,     Coqtiimbo,      Chili. 
tJ.S.  Pat.  890,887,  June  If),  I9<)8. 

The  solution  is  repeatedly  circulated  through  an  electro- 
lytic tank  and  a  separator,  being  supplied  at  one  end  of  tho 
tatik,  and  discharged  from  the  bottom  at  the  opposite 


end.  The  liquid  is  subjected  to  the  action  of  currents  of 
great  density  between  an  insoluble  anode  and  a  metal 
cathode,  whereby  the  copper  is  deposited  in  non-coherent 
form  and  is  carried  from  the  tank  with  the  solution.  The 
copper  is  separated  from  the  liquid,  the  latter  being  then 
returned  to  the  tank. — B.  N. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Njore-njole,  a  new  oil-fruit  from  Cameroon  ;•    Examination 

of .     Brieger  and  M.  Krause.     Tropenpflanzer,  12 

[2]  ;  Chem.  Rev.  Fett.-  und  Harz.-Ind.,  1908,  15,  53. 

Njore-njole  are  nuts  from  a  giant  tree  growing  abun- 
dantly in  Ossidinge,  Cameroon.  The  thick  strong  shell 
contains  2 — 3  kernels,  of  the  size  of  almonds,  and  of 
sweetish  taste.  An  edible  oil  can  be  easily  pressed  out 
in  the  cold.  The  kernels  weigh  1-2 — 1-4  grms.,  and 
contain  02  per  cent,  of  oil.  The  press  cake  contains 
6-72  per  cent,  of  nitrogen  corresponding  to  41-88  per  cent, 
of  protein.  The  characters  of  the  oil  are  :  Sp.  gr.,  0-9135  ; 
n^2  =  1-4695;     saponification    value,     193-05;     Reichert- 

Meissl  value,  0-66  ;  iodine  value,  93-35  ;  solidifying  point, 
— 1  to— 1-5°  C.—  W.  S. 

Patents. 

Liquids  [oils,  etc.]  ;   Process  for  the  improvement  or  refine- 
ment of .     T.  Macherski  and  E.  Koperski,  Brest- 

Litovsk,  Poland.     Eng.  Pat.  13,357,  June  8,  1907. 

See  Fr.  Pat.  377,700  of  1907;  this  J.,  1907,  1099.— T.  F.  B. 


Oils  and  greases  for  lubricating  machinery  and  other  pur- 
poses ;     Manufacture  of .     E.    Ridgill,    Dronfield, 

Derbyshire.     Eng.  Pat.  20,059,  Sept.  9,  1907. 

The  lubricant  is  prepared  by  melting  together  stearin, 
1  part ;  paraffin,  2  parts  ;  resin,  3  parts  ;  any  hydrocarbon 
oil,  4  parts  ;  and  petroleum  jelly,  3  parts.  The  melted 
mixture  is  then  submitted  to  mechanical  action,  such  as 
grinding,  beating,  or  pulverising,  while  it  is  cooling,  so  as 
to  form  a  kind  of  foamy  liquid  when  quite  cold. — W.  P.  S. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

{A.)— PIGMENTS  ;    PAINTS. 

Phosphorescent    colours  ;;     Art    of   making .     W.    J. 

Hammer,  New  York.     Re-issue  No.    12,812,  June   16, 
1908,  of  U.S.  Pat.  868,779,  Oct.  22,  1907. 

Nkk  this  J.,  1907,  1206.— A.  S. 

Fire-resisting ;,     Rendering    combustible    materials  -» 

Eng.    Pat   3368.     See  IX. 

(B.)     RESINS;    VARNISHES. 

Turpentine  l     Electrothermic   distillation  of .    P.    T. 

Snyder.      Araer,   Eleotrochem.  Soo.,  April     May,  I'.ms. 
Eleotro  oaem.  and  Metall.  [nd.,  1908,  6.  241. 

Tiik  ohief  constituent  of  turpentine,  pinene,  boils  at 
15IJP  0.,  and  begins  to  decompose  at  IT.",  c.  It  is  necessari 
therefore,   to  distil   turpentine    within   narrow   limits  of 
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temperature.  A  plant  has  boon  erected  at  Vancouver, 
B.C.,  for  the  extraction  of  turpentine,  tar  oils,  etc.,  from 
>a\\-mill  refuse.  The  refuse  is  placed  in  a  vessel,  which,  by 
means  of  an  overhead  crane  is  introduced  into  a  brickwork 
retort.  The  top  of  the  vessel  has  a  projecting  flange  which, 
dipping  into  a  groove  containing  tar  oil  at  the  top  of  the 
retort,  forms  a  seal.  An  electric  current  is  passed  through 
iron  strips  embedded  in  the  brickwork,  which  is  thus 
raised  in  temperature  to  about  260°  C.  In  the  course  of 
four  hours  96 — 96  ]vr  cent,  of  the  turpentine  distils  off, 
through  a  condenser  in  which  the  rising  vapour  meets  a 
water  spray.  The  resin  or  pitch  runs  through  perforations 
in  the  lid  of  the  vessel  and  is  collected  in  barrels  from  the 
bottom  of  the  retort.  The  temperature  in  the  centre  of 
the  vessel  rises  higher  than  outside,  owing  to  the  decompo- 
sition of  some  of  the  hydrocarbons  of  the  wood.  The  vessel 
is  then  removed  to  an  adjoining  retort  and  connected  up 
to  a  second  condenser,  when,  without  any  further  use  of 
electricity  the  tar  oil  passes  over  as  vapour  and  the  wood 
tar  trickles  down  and  is  collected  as  before.  At  the  end 
of  three  hours,  when  the  temperature  at  the  centre  of  the 
retort  has  risen  to  375°  CL,  the  vessel  is  removed  and  placed 
on  a  sand  Moor  by  which  its  interior  is  sealed.  When  the 
vessel  has  cooled  sufficiently,  the  charcoal  which  it  contains 
is  removed.  1000  lb.  of  wood  refuse  yield :  turpentine, 
6-7  gallons  :  rosin,  108  lb.  ;  tar  oil,  5-1  gallons  ;  tar, 
68  lb.  ;  and  charcoal,  323  lb.  90  kilowatt-hours  of  elec- 
tricity are  used,  costing  18  cents.  One  man  per  shift  of 
12  hours  works  the  plant,  unless  the  wood  is  large,  when 
an  extra  man  during  the  dav  shift  is  employed  to  split  it. 

—J.  W.  H. 

(C.)— INDIA-RUBBER,  &c. 

PUcianeia  elastica  and  Mascarenhasia  lisianthiflora  in 
South-West  Madagascar.  H.  Jumelle.  Caout.  et 
Gutta-percha,  1908,  5,  2034—2045. 

The  Vahyvanda  of  the  extreme  south  of  Madagascar  is 
identical  with  the  Plectaneia  elastica  of  the  north-west  of 
that  island.  The  rubber,  which  is  of  a  darkish  colour, 
resembles  in  appearance  as  well  as  in  composition  the 
tsongonofitra  of  Analamahitso,  two  samples  giving  the 
following  figures  on  analysis  : — 


Vahyvanda. 

Tsongonofitra. 

Moisture 

Caoutchouc,  soluble  in  ether 

Resins,  soluble  in  alcohol-ether  . . 

Ash 

Other  constituents 

2-80 

68-62 

6-50 

1-36 

20-72 

3-62 
72-50 
11-00 

2-25 
10-63 

Eidroa. 


Moisture 

Caoutchouc,  soluble  in  ether 

Resins,  soluble  in  alcohol-ether 

Ash 

Other  constituents 


3-70 

67-32 

8-50 

3-57 

16-91 


4-05 
88-17 
3-01 
2-88 
1-89 


Patents. 

''hromatcd  glue  masses  [rubber  substitutes^;    Manufacture 

of  elastic .     R.  Neufeld,  Vienna.     Eng.  Pat.  22,382, 

Oct.  10,  1907. 

In  the  preparation  of  elastic  materials  from  glue,  glycerin, 
and  chromium  compounds,  claim  is  made  for  the  addition 
of  "  lead  plaster,"  and  such  substances  as  gum  tragacanth, 
vegetable  balsams,  elemi,  water-glass,  and  vegetable  fibres 
parchmentised  by  means  of  mineral  acids,  which  like 
"  lead-plaster,"  have  the  effect  of  increasing  the  tensile 
strength,  toughness,  and  elasticity  of  the  product,  and 
prevent  it  from  becoming  hard  and  brittle. — A.  S. 


The  rubber  is  at  present  obtained  from  the  bark  of  the 
plant  by  a  process  of  pounding  and  maceration,  the  yield 
teing  only  about  1  per  cent,  on  the  dried  bark,  but,  on 
account  of  the  difficulty  of  tapping  the  small  stems,  it  is 
not  likely  that  the  process  will  be  soon  "replaced  by  a 
tapping  process.  The  Kidroa  has  been  identified  as 
Mascarenhasia  lisianthiflora  ;  it  grows  to  a  height  of  from 
2  to  3  (rarely  4)  metres,  and  the  mean  diameter  of  its  stem 
is  3  to  4  cm.  The  plant  has  only  been  employed  in  the 
production  of  rubber  since  1905,  the  method  of  extraction 
adopted  being  to  make  incisions  in  the  branches,  and  to 
collect  the  latex  in  shallow  dishes  which  are  then  left  in 
the  sun  for  a  few  hours,  when  the  rubber  coagulates.  The 
rubber  is  of  reddish- brown  colour  and  very  strong,  but 
it  has  not  much  "  nerve."  Its  composition  is  shown 
below,  side  by  side  with  that  of  a  former  sample  of 
M.  lisianthiflora  rubber  from  Boina  : — 


M .  litianthi- 
flora  (Boina). 


Rubber  ; 
Ohio. 


— E.  W.  L. 


Art  of  purifying -.     H.  O.  Chute,  Cleveland, 

U.S.  Pats.  890,216  and  890,217,  June  9,  1908. 


The  rubber  is  purified  by  extraction  with  a  solvent  com- 
posed of  :  (1),  a  ketone  (e.g.,  acetone)  and  an  acetic  ester 
(e.g.,  ethyl  acetate)  ;  or  (2),  an  alcohol  (e.g.,  ethyl  alcohol) 
and  an  acetic  ester  (e.g.,  ethyl  acetate)  derived  from  such 
alcohol. — A.  S. 


Rubber  solutions  ;    Preparation  of  .     Siemens  und 

Halske   Akt.-Ges.     Fr.    Pat.    386,017,    Jan.    8,    1908. 
Under  Int.  Conv.,  Jan.  19,  1907. 

Ethylene  dichloride,  with  or  without  the  aid  of  heat,  is 
used  as  a  solvent  for  raw  rubber.  It  has  a  greater  solvent 
power,  higher  volatility,  and  lower  specific  gravity 
than  other  solvents,  is  non-inflammable,  and  gives  off 
no  explosive  vapours,  when  heated. — J.  W.  H. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 


Gelatin  ;    Precipitation  and  rendering  insoluble  of . 

A.  L.  Lumiere  and  A.  Seyewetz.  Bull.  Soc.  Chim.,  1908 
3,  743—750. 

The  authors  have  sought  to  determine  :  ( 1 ),  The  substances 
which  precipitate  gelatin  and  to  establish  a  possible 
relationship  between  them ;  (2),  the  composition  of  the 
precipitated  gelatin  ;  (3),  the  substances  which,  without 
precipitating  the  gelatin,  combine  with  it,  so  that  after 
gelatinisaflon  the  compound  is  no  longer  soluble  in  hot 
water  ;  (4),  the  relationship  between  the  last  phenomena 
and  that  of  precipitation.  Solutions  of  inorganic 
carbonates,  chlorides,  bromides,  iodides,  sulphates, 
sulphides,  thiosulphates,  nitrates,  nitrites,  (^hypo- 
chlorites, chlorates,  bromates,  iodates,  cyanides, 
thiocyanates,  phosphates,  borates,  arsenites,  arsenates, 
silicates,  chromates,  molybdates,  tungstates,  vanadates, 
ferro-  and  ferricyanides  were  prepared,  varying 
in  strength  from  5  per  cent,  to  50  per  cent.,  according 
to  their  solubilities,  and  added  to  a  10  per  cent, 
solution  of  gelatin.  Experiments  were  also  made  in  the 
reverse  manner,  the  gelatin  solution  being  added  to  the 
various  salt  solutions.  It  was  found  that  precipitation 
of  the  gelatin  was  effected  only  by  phosphotungstic  acid 
or  mixtures  of  phosphoric  acid  and  sodium  tungstate, 
phosphomolybdic  acid  or  mixtures  of  phosphoric  acid 
and  ammonium  molybdate,  chlorine  water,  bromine  water, 
ferric  salts  (except  tartrates,  citrates,  and  their  double 
salts),  manganic,  vanadic,  eerie,  uranic  and  mercuric 
salts,  auric  and  platinic  chlorides,  and  potassium  per- 
manganate. The  carbonates,  sulphates,  nitrates,  sulphites, 
bisulphites,  and  thiosulphates  of  the  alkali  metals  give 
only  a  slight  precipitation  when  in  the  state  of  a  15  per 
cent,  solution,  but  the  separation  of  gelatin  is  increased 
with  higher  concentrations,  or  the  gelatin  may  be 
re-dissolved  in  water.  It  is  to  be  noticed  that  the 
inorganic  compounds,  dilute  solutions  of  which  cause  ja 
separation  of  gelatin,  are  all  oxidising  agents,  but  this 
property  is  not  common  to  all  oxidising  agents.     Besides 
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such  organic  liquids  as  the  ketones  and  alcohols  which 
are  soluble  in  water  and  in  which  gelatin  is  insoluble, 
the  only  organic  compounds  which  were  found  to 
precipitate  gelatin  were  phenol,  resorcinol,  quinol  (hydro- 
quinone),  catechol  (pyrocatechin),  gallotanic,  picric  and 
pyrogallic  acids,  p-nitrophcnol,  chlorophenol,  monochloro- 
quinol  (adurol),  acid  R  (2-naphthol-3.6-disulphonie  acid), 
acid  G  (2-naphthol-6.8-disulphonic  acid)  and  acid  S 
(2-naphthol-6-sulphonic  acid).  It  has  been  long  known 
that  chromic  salts  and  formaldehyde  possess  the  property 
of  rendering  gelatin  insoluble  in  water  at  100°  C.  if  they 
are  added  to  a  gelatin  solution,  and  this  is  subsequently 
dried,  or  if  their  solutions  are  brought  into  contact  with 
dry  gelatin.  The  authors  have  found  that  this  property 
is  also  possessed  by  a  large  number  of  substances  produced 
by  air-oxidation  of  phenols  in  presence  of  alkalis,  and 
notably  of  such  bodies  as  the  quinones,  quinhydrones,  and 
q'tinonechlorimide.  On  determining  the  composition  and 
properties  of  the  gelatin  precipitated  from  a  10  per  cent, 
solution  and  which  was  subsequently  insoluble  in 
water,  it  was  found  that  the  insolubility  was  due  not  only 
to  oxidation,  but  also  because  the  gelatin  had  combined 
with  the  base  of  the  salt  which  had  produced  the  oxidation. 
The  rendering  insoluble  of  gelatin  by  organic  precipitants 
is  probably  accompanied  by  the  fixation  of  an  organic 
residue. — J.  A. 

Patents. 

Tanning  materials,  dyewoods,  beetroots,  etc.  ;  Process  and 
apparatus  for  the  lixiviation  of .  on  the  counter- 
current  principle  in  a  horizontal  vessel.  W.  Wiegand 
and  R.  Rieder.  Fr.  Pat.  386,820,  Feb.  1,  1908.  Under 
Int.  Conv.,  Feb.  23,  1907. 

The  process  consists  essentially  in  causing  the  material 
to  be  extracted  and  the  solvent  liquid  to  pass  continuously 
through  the  apparatus,  in  opposite  directions,  the  supply 
of  solvent  liquid  being  so  regulated  that  its  level  is  always 
below  that  of  the  material  being  extracted.  The  apparatus 
consists  of  a  long  horizontal  vessel  provided  with  a  shaft 
on  which  helical  segments  and  vertical  agitator  blades 
are  mounted  alternately. — A.  S. 


XV.-  MANURES,  &c. 

Patents 

Superphosphate  ;   Apparatus  for  the  manufaGtttrc  of  ■ . 

G.  Hovermann.   Fr.  Pat.  386,705,  Jan.  29,  1908.   Under 
Int.  Conv.,  Feb.  4,  1907. 

The  conversion  of  phosphate  into  superphosphate  is 
carried  out  in  a  cylindrical  chamber  of  masonry,  in  the 
axis  of  which,  passing  through  the  roof,  is  a  vertical 
shaft,  capable!  of  rotation  and  also  of  longitudinal  move- 
ment. The  lower  end  of  the  shaft  is  provided  with  cutters, 
which  detach  thin  layers  from  the  upper  surface  of  the 
mass  of  solidified  superphosphate  and  cause  the  product  to 
pass  to  a  vertical  shoot  in  the  wall  of  the  chamber,  after 
it  has  become  broken  up  and  dried  by  contact  with  the 
still  hot  mass  of  superphosphate  below.  The  opening  of 
the  shoot  may  be  adjusted  to  prevent  the  escape  of 
noxious  fumes  with  the  product,  these  being  led  of!  from 
the  upper  part  of  the  chamber.  The  shaft  is  regularly 
lowered  as  the  mass  becomes  reduced  in  depth,  and 
the  lower  end  of  the  shaft  is  prevented  from  oscillating 
by  means  of  guides  touching  the  walls  of  the  chamber. 
Claim  is  made  for  the  simultaneous  drying,  powdering, 
and  ejecting  of  the  superphosphate. — P.  Soon. 


Fertiliser  from  house  refuse.  G.  Sohrosder,  P.  Fernandez- 
Krug,  and  W.  Eampe.  Ger.  Pat.  198,014,  Feb.  5,  1907 
Addition  to  Ger.  Pat.  176,389. 

Til  B  portion  of  the  refuse  passing  through  a  sieve  of  5  mm. 
mesh  is  mixed  with  burnt  or  slaked  lime  Or  milk  of  lime 
and  the  mixture  allowed  to  stand  for  a  long  time.—    V  S 


V it roiis  gases  ;  Utilisation  of . 

VII. 


Eng.  Pat.  25.632.    See 


XVI.     SUGAR,    STARCH,    GUM,    &c. 

Russian    sugar   industry.     Z.    angew.    Cheni.,    1908,    21, 
1203—1204.       • 

For  some  time  past  the  Russian  sugar  industry  has  been 
in  a  very  unsatisfactory  condition,  owing  to  the 
production  in  1906-7  having  greatly  exceeded  the 
consumption. 


1906-7.. 
1905-6.. 


Production. 


Million  puds. 
79-730 
53-323 


Consumption. 


Exports. 


Million  puds. 
56-000 
53-135 


Million  puds 
7-911 
3-896 


Note.— 1  pud  =  36-1  lb. 

In  consequence  of  this  over-production,  the  Russian 
stocks  of  sugar  have  more  than  doubled.  The  consumption 
of  sugar  in  Russia  is  very  small — about  6  kilos,  per  head, 
as  against  18-7  kilos,  in  Germany  and  44  kilos,  in  England. 
This  is  owing  to  the  very  high  price,  which  is  regulated 
by  the  Government.  The  surtax,  i.e.,  the  difference 
between  the  customs  and  the  excise  duties  amounts  to 
about  56  M.  in  Russia,  whereas  in  the  States  which  are 
parties  to  the  Sugar  Convention  this  is  fixed  at  4-80  M. 
The  importation  of  foreign  sugar  into  Russia  is  thus 
excluded.  For  the  disposal  of  the  yearly  increasing  pro- 
duction of  sugar,  Russia  has  to  resort  to  exporting  at 
low  prices  at  the  cost  of  the  Russian  consumers.  Since, 
however,  by  a  decree  of  the  Sugar  Convention,  the 
importation  of  Russian  sugar  into  the  signatory  States 
is  forbidden  under  penalty  up  to  Sept.  1,  1908,  the 
export  of  Russian  sugar  is  at  present  confined  to  Finland 
and  Central  Asia.  In  the  former  country  Russia  has  the 
benefit  of  a  reduction  of  duty  of  28  per  cent.,  so  that  this 
market  is  practically  monopolised.  The  exports  to  Persia, 
etc.,  however,  are  not  very  considerable.  In  general, 
indeed,  owing  to  the  low  world-market  price  of  sugar,  the 
export  of  Russian  sugar  to  countries  outside  the  Con- 
vention, is  not  remunerative  (the  cost  of  production 
being  higher  than  in  other  countries),  and  hence  the 
excess  produced  is  continually  accumulating.  In  1906-7, 
this  amounted  to  about  3,000,000  dz.  (dz.  =  double 
zentner— 100  kilos.),  and  it  is  estimated  to  be  about 
5,000,000  dz.  by  Sept.,  1908.  From  Sept.  1,  1908,  the 
English  market  will  be  open  to  Russian  sugar,  but  Russia 
must  only  send  a  quantity  of  3  million  dz.  in  the  first 
year,  and  .2  million  dz.  in  each  of  the  following 
years,  so  that  large  stocks  will  yet  remain  on  hand  for 
a  long  time. — A.  S. 

Cane  sugar  solutions  ;   Osmotic  pressure  of at  10°  C. 

H.  N."  and  H.  V.  Morse.     Amer.  Chem.  J.,   1908,  39, 
667—680. 

In  an  earlier  paper  (this  J.,  I'.»07,  647)  it  was  slated  that 
the  considerable  deviation  of  the  osmotic  pressure  of  cane 
sugar  solutions  from  the  calculated  gas  pressure  in  the 
\  ii unity  of  0°C.,  whilst  the  two  were  found  to  be  in  sub- 
stantial agreement  In  the  neighbourhood  of  20°C,  made 

it  desirable  tO  determine  the  pressures  of  these  solutions  at 
several  intermediate  tempera!  ures.  The  measurements 
in  the  present  series  are  undoubtedly  the  most  accurate 
that  haveyel  been  made,  and  the  corrections  which  it  has 

been  necessary  to  make  for  loss  of  concentration 
while    the    solutions    were    in     the    cells    have     been   quite 

small.  The  results  now  established  for  a  temperature  of 
lo"('.  exhibit  the  same  peculiarities  that  were  observed 
at  0°  C.  and  6  C,  that  is,  the  osmotic  pressure  considerably 
exceeds  the  calculated  gas  pressure.  The  molecular  osmotic 

pressure  diminishes  slightly  from  the  0-1  to  the  0-4  grin.- 
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BtoL  per  litre  concentrations  and  then  increases  witli 
increasing  concentration.  At  0-1  normal  concentration  it 
is  1*063  times  the  gas  pressure,  at  0-4  normal  it  is  l-03(> 
times,  and  at  1-0  normal  it  is  1-081  times  the  gas  pressure. 
If  the  pressures  at  0°.  6°  and  10°  C.  be  compared,  there 
M  MOM  evidence  of  a  temperature  coefficient  to  be  dis- 
covered ;  this  will  be  more  apparent  when  the  results  at 
a   temperature  of  15c  C.  are  complete. — J.  F.  B. 

Starch  ;    Determination  of by  mean*  of  trichloracetic 

acid.  P.  Biourge.  Second  International  Congress  for 
the  Chemistry  of  Sugar  and  Fermentation,  Paris, 
April  8— 10.   i908;    Z.  ges.  Brauw.,  1098,  31,  277. 

Trichloracetic  acid  is  a  good  solvent  for  dissolving  starch 
for  the  purpose  of  estimating  it.  The  acid  is  used  in  3 
jkt  cent,  solution  and  at  120°  C,  which  corresponds  with  a 
pressure  of  1  atmosphere.  In  case  other  carbohydrates 
besides  starch  are  present,  the  dissolved  starch  must  be 
precipitated  by  baryta  and  alcohol  or  by  iodine  and 
magnesium  sulphate  ;  the  baryta  precipitate  can  then  be 
dissolved,  or  the  excess  of  baryta  in  the  solution  estimated, 
or  the  excess  of  iodine  determined.  The  conditions  of 
the  precipitation  by  baryta  are  given. — T.  H.  P. 

"  Bourgou  "  (Panicum  stagninum) ;  Chemical  examination 
of  .     E.  Perrot  and  E.  Tassilly.     See  XX. 

Patbnts. 

Soluble  .starch  ;  Man  ufactarc  of  a  new .     P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat,  25,274,  Nov.  14,  1907. 

.See  Fr.  Pat,  383,902  of  1907  ;  this  J.,  1908,  415.— T.  F.  B. 

Tanning  materials,  dyewoods,  beetroots,  etc.  ;    Lixiviation 
of .     Fr.  Pat.  386,820.     See  XIV. 

Ccntrifugid  drying  apparatus  ;   Continuous especially 

for  saccharine  materials.     Fr.   Pat.   386,014.     See  L 
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Barley  ;    Relation  between  starch  and  protein  content  and 

size  of  grain  of .     O.  Wenglein.     Z.  ges.   Brau., 

1908,  31,  257—261. 

Wichmann  has  found  that  in  barley  a  maximum  starch 
content  corresponds  to  a  minimum  protein  content,  and 
vice  versa,  and  further  that  the  starch  content  increases 
with  the  weight  of  the  individual  grain,  so  that  this  starch 
content  can  be  estimated  from  the  knowledge  of  the 
weight  of  1000  grains.  The  author  who  has  analysed 
a  large  number  of  barleys  of  various  origin  confirms  these 
conclusions,  though  his  results  like  Wichmann's  earlier 
observations  include  a  large  number  of  exceptions.  The 
grains  have  also  been  classified  according  to  size  :  in 
general  most  large  grains  are  contained  in  the  heaviest 
barleys.  Investigation  of  the  relationship  between  the 
amount  of  protein  and  starch  per  individual  grain  failed 
to  show  any  definite  relationship,  and  did  not  confirm 
Wichmann's  further  statement  that  the  mean  starch 
content  of  the  single  grain  increases  with  the  mean 
protein  content. — E.  F.  A. 

Malt ;    Influence   of  foreign   substances   on   the    diastatic 

power    of    .     D.     Simon.     Second     International 

Congress  for  the  Chemistry  of  Sugar  and  Fermentation, 
Paris,  April  6—10,  1908;  Z.  ges.  Brauw.,  1908,  31, 
277. 

The  diastatic  power  of  malt  is  increased  by  small  quantities 
of  acid  and  also  by  substances  contained  in  the  malt  or 


raw  grain  extracts  even  after  these  are  boiled.  The 
solution  of  protein  substances  is  influenced  appreciably  by 
the  brewing  water,  and,  further,  in  faintly  alkaline  solu- 
tions, proteins  are  precipitated  which  possess  saccharifying 
power.  But,  when  the  acidity  of  the  malt  extract 
is  reduced  by  the  addition  of  sodium  carbonate  or  ammonia, 
it  is  found  that  the  alkaline  extracts  of  certain  malts 
possess  higher  liquefying  and  saccharifying  powers  than 
the  pure  aqueous  extract. — T.  H.  P. 

Extract  [of  mall]  ;  Influence  of  the  temperature  of  sacchari- 

flcaiion    on    the and    on    the  dissolved  nitrogen. 

Valance.  Second  International  Congress  for  the 
Chemistry  of  Sugar  and  Fermentation,  Paris,  April  6 — 10, 
1908 ;  Z.  ges.  Brauw.,  1908,  31,  277. 

It  is  found  in  practice  that,  with  many  malts,  neither  the 
total  nitrogen  of  the  wort  nor  that  part  of  it  which  is 
assimilable  by  yeast  depends  entirely  on  the  mashing 
process.  Laboratory  experiments  confirm  these  obser- 
vations and  show  further  that  the  extract  obtained 
when  a  definite  end-temperature  is  employed  depends 
on  the  nature  of  the  malt.  When  fine  meal  is  employed, 
practically  the  whole  of  the  extract  is  obtained  at  65°  C, 
a  higher  temperature  than  this  being  without  influence 
on  the  composition  of  the  wort. — T.  H.  P. 


Amylase    and    maltase ;     Physico-chemical    investigations 

on .    C.  Philoche.     J.  Chim.  Phys.,  1908,  6,  212— 

293,  355—422. 

The  study  of  the  kinetics  of  enzyme  actions  is  destined 
to  throw  considerable  light  on  the  general  theory  of  the 
nature  of  enzymes,  and  the  author  has  investigated 
two  typical  cases,  viz.,  amylase  and  maltase,  one  of 
which  acts  on  a  colloid  and  the  other  on  a  crystalloid. 
The  velocity  of  the  hydrolysis  of  starch  by  "  absolute 
diastase  "  (amylase  of  malt)  increases  with  increase  in 
the  concentration  of  starch  within  the  limits  of  0-5  to 
2-5  per  cent.  With  solutions  containing  more  than 
2-5  per  cent,  of  starch,  the  rate  of  hydrolysis  is  independent 
of  the  concentration.  "  Taka-diastase  "  (diastase  of 
micro-organisms)  shows  a  similar  result,  The  rate  of 
hydrolysis  of  glycogen  by  malt  diastase  increases  with  the 
concentration  of  glycogen  between  1  and  5  per  cent., 
and  is  probably  uninfluenced  at  higher  concentrations. 
The  rate  of  hydrolysis  of  maltose  by  taka-diastase  increases 
with  the  concentration  up  to  2  per  cent,  of  maltose  ;  in 
solutions  containing  from  2 — 8  per  cent,  of  the  sugar  it 
is  constant.  The  rate  of  hydrolysis  of  starch  is  not 
proportional  to  the  quantity  of  diastase  ;  it  is  expressed 
by  a  formula  of  the  type,  ,r  =  Bc — Ac2,  but  when  c  (the 
concentration  of  diastase)  is  very  small,  the  term,  Ac2, 
becomes  negligible,  and  the  quantity  of  maltose  formed 
is  then  practically  proportional  to  the  concentration  of 
diastase.  The  hydrolysis  of  glycogen  is  influenced  in 
the  same  way  ;  the  rate  of  the  action  of  maltase  on 
maltose  is  proportional  to  the  concentration  of  the  enzyme. 
With  a  concentration  of  1  per  25,000  of  malt  diastase,  the 
saccharification  of  a  2  per  cent,  solution  of  starch  is 
practically  complete  in  8 — 9  hours  ;  with  concentrations 
of  1  per  1,000,000  to  1  per  250,000,  the  saccharification 
is  slow  but  does  not  appear  to  come  to  a  stop.  In  the 
action  of  malt  diastase  on  glycogen  it  is  necessary  to 
employ  high  concentrations  of  the  enzyme  (2  per  cent.) 
in  order  to  obtain  complete  hydrolysis  of  a  2  per  cent, 
solution  in  26  hours.  With  lower  concentrations  (1  per 
cent,  and  under)  the  reaction  comes  to  a  stop  ;  this  stop 
is  not  due  to  a  destruction  or  weakening  of  the  enzyme. 
The  glycogen  which  remains  unsaccharified  no  longer 
gives  the  iodine  reaction,  but  it  is  still  precipitated  by 
alcohol.  With  concentrations  of  diastase  between  1  per 
10,000  and  1  per  800,  the  quantities  of  maltose  formed 
from  glycogen  are  proportional  to  the  concentrations  of 
the  enzyme.  The  maltase  of  taka-diastase  is  stable  ; 
when  it  has  acted  on  maltose  for  38  hours  at  39°  C, 
its  activity  towards  further  quantities  of  maltose  is 
undiminished.  Similarly,  malt  diastase  which  has  been 
for  26  hours  in  presence  of  glycogen  is  still  capable  of 
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hydrolysing  further  quantities  of  glycogen  or  starch  with 
undiminished  activity.  In  the  case  of  maltase  the 
values  of  K  increase,  i.e.,  the  reaction  is  more  rapid  than 
is  indicated  by  the  logarithmic  law.  The  values  of  K2 
(Bodenstein's  formula)  are  constant  for  concentrations  of 
2 — 8  per  cent,  of  maltose.  The  saccharification  of  starch 
by  amylase  follows  a  more  complex  law.  At  the  start 
the  relative  velocity  of  hydrolysis  decreases  until  about 
'25 — 30  per  cent,  of  the  starch  have  been  converted  ;  after 
this  it  remains  constant  until  the  conversion  reaches 
90 — 94  per  cent.  If  the  solution  be  boiled  at  any  stage 
and  fresh  diastase  be  added,  the  process  continues  at  the 
same  point  of  the  curve  at  which  it  was  interrupted. 
On  the  general  theory  of  enzymes  the  author  starts 
with  the  proposition  that  enzymes  are  colloidal  and 
specific  catalytic  agents.  As  colloids,  the  solutions  have 
a  structure  which  may  be  resolved  by  the  ultramicroscope, 
and  the  reaction  will  only  be  produced  in  contact  with 
the  granules,  i.e.,  at  certain  points  which  are  more  or 
less  widely  separated  according  to  the  concentration 
of  the  enzyme.  In  the  case  of  a  solution  of  invertase 
the  dimensions  of  the  granules  are  O'lu,  and.  if  the 
solution  contains  1  mgrm.  per  50  c.c,  they  are  separated 
by  a  mean  distance  of  about  3-6ju.  In  order  that 
reaction  may  take  place  it  is  necessary  that  the  substance 
to  be  hydrolysed  should,  come  in  contact  with  the 
granules  and  condense  there  in  the  form  of  a  "  zone 
of  adsorption."  Enzyme  action  is  thus  divided  into 
two  distinct  processes :  the  formation  of  adsorption 
zones  and  the  chemical  reaction  :  both  factors  influence 
the  velocity.  In  the  case  of  enzymes  acting  on  crystal- 
loids the  rate  of  adsorption  is  very  rapid,  and  this  process 
does  not  interfere  with  the  total  enzyme  action,  but  in 
the  case  of  enzymes  acting  on  colloids  it  is  a  very  important 
factor  ;  it  will  be  a  function  of  the  rate  of  diffusion  and 
the  surface  of  the  granules  of  the  enzyme.  The  adsorption 
also  depends  on  the  nature  of  the  bodies  adsorbed  and 
their  concentration.  It  is  also  recognised  that  the  adsorp- 
tion is  profoundly  modified  by  the  presence  of  electrolytes, 
acids,  and  alkalis,  and  these  play  a  great  part  in  enzyme 
reactions  ;  especially  in  those  in  which  the  substance 
undergoing  hydrolysis  is  also  a  colloid. — J.  F.  B. 

Nitrogen  ;  Influence  of  enzymes  and  of  the  duration  of 
mashing  process.  D.  Simon.  Second  Internat.  Congress 
for  the  Chemistry  of  Sugar  and  Fermentation,  Paris, 
April  6-10,  1908  ;   Z.  ges.  Brauw.,  1908,  31,  277—278. 

When  malt  is  mashed,  solution  of  the  proteins  is  effected 
partly  by  bacterial  enzymes  present  in  the  malt  and 
partly  by  peptase.  The  action  of  the  latter  may  proceed 
more  or  less  far,  the  final  products  being  amino-acids  and 
ammonia,  the  latter  appearing  as  ammonium  salts. 
In  order  to  separate  the  action  of  the  bacterial  enzvmes 
from  that  of  the  peptase,  measurements  were  made  of  the 
amounts  of  ammonia  formed  by  mashing  at  different 
temperatures  and  for  different  times,  firstly,  with  pure 
water,  and  secondly,  in  presence  of  hydrofluoric  acid. 
It  was  found  that  when  fluorine  compounds  are  present, 
the  ammonia  content  is  not  raised,  either  by  prolonging 
the  duration  of  mashing  or  by  raising  tho  mashing 
temperature,  the  peptase  apparently  not  effecting 
any  far-reaching  degradation  of  the  proteins.  On 
the  other  hand,  the  proportion  of  ammonia  does  not 
increase  with  the  duration  of  mashing  when  water  alone 
is  employed.  At  15°  C,  indeed,  it  diminishes  to  an 
approximately  constant  value,  and  at  50°  CL,  slowly  falls. 
This  behaviour  points  to  the  presence  of  several  kinds  of 
bacteria,  which  are  unequally  affected  by  raising  the 
temperature  or  by  aeration. — T.  H.  P. 


Nitrogen    [of    irort\  ;      Influence    <;/    acidity    ami    alkalinity 

on  the  soluble  and  <m  the  anagulable  .    Lagache, 

Second  Internat.  Congress  fox  the  Chemistry  of  Sugar 
and  Fermentation,  Park,  April  <;  in,  1908 j  /.  ges. 
Brauw.,   1908,  31,  288    289. 

Tiik  author  has  estimated  the  quantities  of  soluble  and 
of  coagiilable  nitrogen  in  worts  obtained  by  mashing  with 


very  dilute  solutions  of  lactic  acid  and  of  sodium  hydroxide. 
When  lactic  acid  is  used,  the  amount  of  nitrogen  remaining 
in  solution  after  boiling  the  wort  is  increased  considerably. 
The  solubility  of  the  precipitated  proteins  found  on  the 
surface  of  the  grains  is  nine  times  as  great  in  warm,  dilute 
alkali  as  in  water,  the  dilute  alkaline  solution  becoming 
turbid  on  cooling.  On  treating  grains  with  a  number  of 
different  salts  and  acids  in  various  concentrations,  it  was 
found  that  the  largest  proportion  of  nitrogen  is  dissolved 
by  tripotassium  phosphate,  which  is  a  faintly  alkaline 
compound.  It  is  possible  that  this  affords  an  explanation 
of  the  opalescence  often  observed  in  the  last  spargings 
from  the  mash-tun. — T.  H.  P. 

Beer  ;    Infection  of occurring  before  pitching.     Roux. 

Second  Internat.  Congress  for  the  Chemistry  of  Sugar 
and  Fermentation,  Paris,  April  6 — 10,  1908  ;  Z.  ges. 
Brauw.,  1908,  31,  290. 

The  author  infected  with  bacteria  samples  of  the  turbid 
wort  delivered  to  the  fermenting  room  and  subsequently 
pitched  them  with  yeast.  The  samples  were  then  treated 
according  to  the  author's  method  for  detecting  sarcina 
in  beer  (this  J.,  1908,  G37).  In  no  case  was  any  change 
detected  in  the  beer,  which  remained  pure  for  an  unlimited 
time  when  mixed  with  yeast  water  in  a  flask  closed  with  a 
paraffined  cork.  In  one  single  instance,  that  of  a  highly 
fermented  beer,  a  very  slight  development  of  bacteria 
occurred.  It  is  concluded  that  only  in  exceptional  cases 
do  organisms  which  produce  diseases  in  beer  have  their 
origin   in   the   wort. — T.  H.  P. 

Glutin  turbidity  \of  beer].     A.  Blanchet.    Second  Internat. 

jj;  Congress  for  the  Chemistry  of  Sugar  and  Fermentation, 

Paris,  April  6—10,  1908  ;   Z.  ges.  Brauw.,  1908,  31,  290. 

Glutin  turbidity,  consisting  of  a  veil-like  deposition 
which  disappears  when  the  temperature  is  raised,  is 
observed  in  all  beers  subjected  to  intense  cold.  It  is 
caused  by  colloidal  nitrogenous  substances,  to  which  the 
collective  name  "  glutin  "  is  given.  Such  turbidity  is 
especially  common  in  pasteurised  beers,  pasteurisation 
producing  a  disturbance  of  the  solubility  equilibrium 
'  of  the  glutin  ;  storage  of  these  beers  at  the  ordinary 
temperature  results  in  the  gradual  formation  of  a  faint 
veil-like  deposit,  which  afterwards  becomes  more  intense, 
whilst,  if  the  beer  is  kept  for  a  long  time,  a  deposit  forms  at 
the  bottom.  No  glutin  turbidity  was  observed  with  cither 
the  dark  beers  or  the  export  beers  examined. — T.  H.  P. 

Beer  ;   Normal  content  of  sulphates  in  the  ash  of .     A. 

Trillat.  Second  Internat.  Congress  for  the  Chemistry 
of  Sugar  and  Fermentation,  Paris,  April  6 — 10,  1908  ; 
Z.  ges.  Brauw.,  1908,  31,  290—291. 

The  normal  sulphate-content  of  a  beer  is  derived  mainly 
from  the  brewing  water  and,  to  a  less  extent,  from  the  malt 
and  hops.  Small  quantities  of  sulphates  are  also  formed 
by  oxidation  of  the  sulphurous  acid  finding  its  way  into  the 
malt  during  kilning  or  used  for  preserving  the  hops,  while 
the  use  of  sulphites  in  the  beer  accounts  for  a  further  small 
amount.  In  estimating  the  normal  sulphate-content  of  a 
beer,  allowance  must  be  made  for  the  increase  due  to 
concentration  of  the  wort  during  boiling  and  cooling,  and 
for  the  diminution  caused  by  coagulation  of  the 
proteins  and  by  filtration  of  the  mash  ;  this  increase  and 
diminution  roughly  compensate  one  another.   The  author's 

experiments  show  that  more  than  2  grins,  of  sulphate, 
Calculated  as  potassium  sulphate,  per  litre  of  beer  [1-10 
grains   per  gallon]  may   be  derived  from  the  raw  materials 

ami  may  hence  be  regarded  as  a  normal  proportion. 

— T.  11.  I*. 

f cysts  ;      Part   played  by  and  l>y  the   rims  in  the 

formation  of  bouquet  in  wines,    A.  Rosenstiehl.    Comptt 

rend.,    1 90S,  146,    1224-  122(1. 

A  i.AiuiK  number  of  experiments,  carried  out  on  an 
industrial  scale,  furnish  the  following  conclusions.     Some 
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exceptional  vine  stocks  prodaoe  an  ordinary  wine  in 
good  years,   and.   under  specially  favourable  oonditions, 

a  wine  of  repute.    The  same  stoeks  in  the  majority  of  rases 

give  rise  to  wines  lacking  bouquet,  but  if  in  such  eases 

the  must  is  sterilised  and  fermented  with  a  selected  yeast, 
a  wine  of  good  bouquet  is  obtained.  If  to  this  wine,  sugar 
be  added, 30  that  after  fermentation  the  amount  of  alcohol 
will  not  exceed  14  per  cent.,  and  the  mixture  be  sterilised 
and  fermented  with  a  selected  yeast,  a  wine  of  good  bouquet 
is  again  obtained,  although  the  proportion  of  best  quality 
grape  in  the  vintage  is  relatively  small.  A  selected  pure 
culture  yeast  derived  from  a  single  cell  is  not  always  able 
to  develop  bouquet  in  the  must  of  a  high  quality  vintage. 
This  applies  particularly  to  yeasts  which  have  been 
raised  in  artificial  musts  not  containing  grape  juice. 
When  such  yeasts  are  cultivated  in  grape  juice  for  several 
generations,  they  again  acquire  the  power  of  developing 
bouquet.  Whatever  be  the  origin  of  a  yeast  it  does  not 
transmit  to  the  wine  the  bouquet  of  its  original  culture 
liquid,  but  develops  in  a  particular  grape  must  the 
characteristic  bouquet  of  the  class  of  vine  from  which 
the  grape  came.  It  is  considered  that  the  bouquet-forming 
substance  is  contained  in  the  vine,  and  is  different 
in  each  particular  species  of  vine.  This  substance  is 
analogous  to  a  glucoside  such  as  amygdalin  and  requires 
a  special  enzyme  to  effect  its  decomposition,  and  bring 
about  the  formation  of  bouquet.  If  the  yeast  which  grows 
spontaneously  in  the  must  contains  this  particular  enzyme, 
a  bouquet  will  result. — E.  F.  A. 

Wines  ;    Influence  of  the  temperatures  of  sterilisation  and 

of  fermentation  of  the  must    on    the    bouquet    of . 

A.  Rosenstiehl.    Compt.  rend.,  1908,  146,  1417—1420. 

Is  order  to  produce  wine  having  a  good  bouquet,  it  is  best 
to  sterilise  the  must  and  to  ferment  it  with  a  bouquet- 
producing  (anthogene)  yeast  at  a  temperature  below 
20°  C.  (68°  F.).  The  dissemination  of  a  perfume  from  a 
fermenting  must  is  a  sign  that  the  temperature  of 
fermentation  is  too  high.  A  temperature  as  low  as  13°  C. 
(55°  F.)    does   not    prevent    the    production    of    bouquet. 

— T.  H.  P. 


Colouring  matter  of  red  grapes  and  other  vegetable  organs  ; 

Origin  of  the .     J.   Laborde.   Compt.  rend.,   1908, 

146,   1411—1413. 

When*  the  solid  matter  of  the  green  grapes  from  red  or 
white  vines  is  treated  for  30  minutes  with  2  per  cent, 
hydrochloric  acid  in  an  autoclave  at  120°  C,  an  intensely 
wine-red  liquid  is  obtained,  whilst  the  undissolved  parts 
retain  a  large  amount  of  colour  which  can  be  extracted 
by  aqueous  alcohol.  The  same  behaviour  is  exhibited  by 
the  marc  from  white  grapes  after  drying  in  the  oven,  and 
by  the  young  shoots  of  the  white  or  red  vine.  The 
colouring  matters  are  not  tannic  substances,  but  are 
derived  from  these.  The  tannins  of  the  hop,  cherry,  plum, 
etc.,  are  endowed  with  similar  chromogenic  properties. 
which  are,  however,  not  found  with  ordinary  oak  tannin. 
If  a  solution  of  one  of  these  tannins  containing  2  per  cent. 
of  potassium  hydroxide  is  boiled  for  a  few  seconds,  and 
subsequently  aerated,  it  assumes  an  intense  wine-red 
coloration,  which  is  especially  marked  in  the  case  of  the 
pips  of  white  or  red  grapes  ;  this  colour  persists  if  access 
of  air  to  the  liquid  is  prevented,  but  turns  pale  yellow 
if  the  oxidation  is  allowed  to  proceed  for  some  hours. 

— T.  H.  I\ 


Malic  acid  in  wines  ;■  Malo-lactic  fermentation.  W. 
Mestrezat.  J.  Pharm.  Chim.,  1908*  28,  13—20.  (See 
also  this  J.,  1907,  938). 

Rosenstiehl  (Rev.  vitic,  29,  509)  has  proposed  the 
name  "  malo-lactic  fermentation "  for  the  secondary 
fermentation  which  is  often  observed  in  wines  and  which 
he  regards  as  bacterial  transformation  of  malic  acid  into 
lactic  acid  and  carbon  dioxide.  Examination  of  wine 
from  the  South  of  France  shows  that   the  disappearance 


of  malic  acid  is  not  accompanied  by  the  appearance  of 
lactic  acid,  and,  further,  that  the  amount  of  carbon 
dioxide  formed  is  often  greatly  in  excess  of  that  corrcs- 
tonding  to  the  equation:  C^HgOs  =  C02  +  Q$Hr)03 
I'he  facts  established  by  experimental  evidence  are  that 
the  quantity  of  malic  acid  in  musts  falls  to  some  extent 
during  the  primary  fermentation,  and  also,  though  much 
less  rapidly,  during  the  ageing  of  the  wine. — T.  H.  P. 


I 


Nitrogen   <>f  distillery  residues  ;     Utilisation  of .     J. 

Effront.  Moni't.  Scient.,  1908,  22,  429—434 

By  means  of  plate  cultures,  the  author  has  isolated 
from  garden  soil  three  organisms  which  are  capable  of 
decomposing  the  nitrogenous'  substances  of  vinasse  ;  one 
of  these  is  the  butyric  acid  ferment.  Instead  of  using  pure 
cultures  of  this  organism  for  the  production  of  ammonia 
from  vinasse  (this  J.,  1908,  241),  garden  soil  may  be 
mixed  with  the  alkaline  vinasse  and  the  whole  heated 
to  70° — 80°  C,  for  an  hour ;  this  treatment  renders 
harmful  organisms  innocuous  without  destroying  those 
which  produce  ammonia.  The  production  of  ammonia 
is  accelerated  by  aeration  and  addition  of  agglutinants 
such  as  aluminium  sulphate.  Yeast  also  {loc.  cit.,  462), 
may  be  used  for  the  production  of  ammonia  from 
vinasse.  The  vinasse  from  the  distilling  column  is 
cooled  to  40° — 45°  C,  made  alkaline,  and  treated  with 
yeast  from  the  distillery  (1 — 2  kilos,  per  hi.),  the 
action  being  allowed  to  continue  for  3 — 4  days  at 
40°— 45°  C— L.  E. 


Catalysis  of  hydriodic  acid  by  hydrogen  peroxide  ;  Com- 
parative influence  of  iron  compounds  and  of  peroxydases 
on  the .     J.  Wolff  and  E.  de  Stceklin.    See  XXIV. 


Patents. 


Worts  ;    Process  for  the  manufacture  of .     V.   Lapp, 

Berlin.     U.S.  Pat.  891,553,  June  23,  1908. 

See  Fr.  Pat.  372,878  of  1906  ;  this  J.,  1907,  545.— T.  F.  B. 


Crude   spirit  ;    Rectification   of .     A.    E.    Deininger. 

Ger.   Pat.   190,784,  May  23,   1905. 

The  crude  spirit  is  pre-heated  by  the  alcoholic  vapours, 
whereby  the  latter  are  at  the  same  time  fractionated, 
then  passes  through  a  dephlegmator,  where  the  "  first 
runnings  "  are  expelled  by  the  ascending  alcoholic  vapours, 
and  is  finally  heated  in  a  still,  by  means  of  the  direct  and 
indirect  heat  of  the  vapour,  without  the  latter  coining  into 
contact  with  the  liquid.  The  apparatus  is  so  arranged 
that  spirit  and  vapour  pass,  separate  from  one 
another,  in  opposite  directions,  in  thin  streams,  and  in  a 
zig-zag  course. — A.  S. 


XVIII.— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

(J).— FOODS. 


Gluten ;     Modification    of    the    properties    of ,     by 

sulphurous    acid.     J.    Dugast.        Compt.    rend.,    1908, 
146,  1287—1288. 

Sulphurous  acid  or  gaseous  sulphur  dioxide  modifies 
greatly  the  physical  properties  of  gluten,  and  flours 
exposed  to  it  partly  or  entirely  lose  their  baking  qualities. 
The  action  is  specific,  and  not  due  simply  to  acidity. 

-^J.  T.  D. 


7G4  Cl.  XVI1L— FOODS;  SANITATION;  WATER  PURIFICATION.  &  DISINFECTANTS.       [July  31,  1908. 


Protein  substances  ;    JS'ew  method  of  hydrolysis  of by 

means    of    hydrofluoric    acid.     L.    Hugounenq    and    A. 
Morel.     Compt.  rend.,  1908,  146,   1291—1293. 

Hydrofluoric  acid  of  20—25  per  cent,  strength,  at 
100°  C,  possesses  great  advantages,  as  a  reagent  for  effect- 
ing the  hydrolysis  of  protein  substances,  over  baryta, 
sulphuric  acid,  or  hydrochloric  acid,  which  are  commonly 
used  for  the  purpose.  The  hydrolysis  is  complete ;  it  is 
not  accompanied  by  escape  of  ammonia  nor  by  blackening  ; 
the  hydrolytic  agent  can  be  completely  removed  by 
neutralisation  with  lime ;  the  amino-acids  are  not 
destroyed,  and  any  tyrosine,  leucine  or  its  congeners, 
glycocoll,  etc.,  can  be  obtained  readily  ;  the  purine  bases 
are  not  altered  ;  any  carbohydrates  liberated  are  much 
less  altered  than  by  sulphuric  or  hydrochloric  acid 

—J.  T.  D. 


Lactose   in   milk ;     Decomposition   of by   enzymes. 

A.  J.  J.  Vandevelde.    Biochem.  Zeits.,  1908,  11,  61—66. 

During  an  investigation  on  the  enzymes  of  milk  it  was 
noticed  that,  on  keeping  the  samples  which  had  been 
treated  with  a  solution  of  iodoform  in  acetone  (see  this  J., 
1908,  86),  the  lactose  gradually  underwent  some  form  of 
decomposition  or  alteration.  In  a  period  of  about 
three  months  the  rotatory  power  of  the  milk  decreased 
from  ll°-8  to  4° -5  when  observed,  after  treatment  with 
lead  acetate,  in  a  200  mm.  tube  ;  this  corresponded  with 
an  apparent  loss  of  302  per  cent,  of  lactose.  The  cupric- 
reducing  power  of  the  milk  remained  practically  constant, 
as  did  the  melting  point  of  the  osazone  obtained  from  the 
sugars  present,  although  the  quantity  of  osazone,  as 
found  in  periodical  determinations,  diminished  until  at 
last  crystals  of  the  osazone  could  not  be  obtained.  It  is 
thus  proved  tint  the  lactose  was  not  converted  into 
galactose  and  dextrose.  The  same  milk,  when  treated  with 
formaldehyde,  or  when  boiled,  exhibited  no  change  in 
its  rotatory  power  after  being  kept  for  three  months. 

— W.  P.  S. 


Patents. 


Liquids   [fruit  juices,  milk;  etc.]  ;    Treatment  of ■   for 

preventing   their  fermentation,    and   apparatus  therefor. 
E.  W.  Kuhn,  London.    Eng.  Pat.  8823,  Apr.  16,  1907. 

The  liquid  is  introduced  into  a  horizontal  cylinder  which 
is  mounted  so  as  to  be  capable  of  rotating.  When  the 
cylinder  is  completely  filled,  a  pressure  of  20  kilos,  per 
sq.  cm.  is  exerted  on  the  liquid  by  means  of  a  compressing 
pump.  The  contents  of  the  cylinder  are  then  heated  to  a 
temperature  above  the  normal  boiling  point  of  the  liquid 
under  treatment,  this  heating  being  effected  by  means  of 
a  steam  or  hot-air  jacket  surrounding  the  cylinder,  interna! 
tubes  also  being  fitted  in  the  latter.  The  cylinder  is  rotated 
during  the  heating  process,  and  the  pressure  is  not  reduced 
until  the  contents  are  quite  cold.  The  cylinder  and  the 
tubes   passing  through  it  are  silvered. — W.  P.  S. 

Milk;  Modified  dry .    J.  R.  HJatmaker,  Paris.    U.S. 

Pat.  801,336,  .lime  23,  1908. 

Ski;  Kng.  Pat.  20,339  of  1904  ;  this  J.,  1905,  981.— T  P.  13. 

Food   pre  pa  rations  from   cercah  ;     Manufacture   <>/ 

L.  C.  Reese,  London.      Kng.  Tat.  1528,  Jan.  22,  1908. 

Audit  8  parts  by  weight  of  malted  cereals,  30  to  35  parts 
of  unlimited  cereals,  10  parts  of  bran,  and  300  parts  of 
water  at  a  tern pcral  uic  of  about  55°  ( '. ,  arc  mixed  toget  lier 

in  a  vat  provided  with  a  stirring  device.  Steam  is 
then   blown  into  the  mixture  until  the  temperature  is 

rai  ad  to  68°  O,  and,  when  the  starch  contained  in  (lie 
mixture  lias  been  converted,  tlie  mass  is  filtered,  and  (he 

filtrate  is  evaporated  under  reduced  pressure     The  filter 

0   Ue  obtained  is  at  once  heated  with  water 'under  pressure 


to  a  temperature  of  from  110°  to  130°  C.  for  several  hours. 
The  mixture  is  then  filtered  and  the  filtrate  is  added  to, 
and  evaporated  with,  the  first  filtrate  obtained. — W.  P.  S. 

Coffee  ;  Treatment  or  preparation  of .      K.  H.  Wimmer, 

Bremen,   Germany.     Eng.    Pat.   2035,   Jan.   29,    1908. 
Under  Int.  Con  v.,  Jan.  29,  1907. 

See  Fr.  Pat.  384,233  of  1907  ;  this  J.,  1908,  465.— T.  F.  B. 


(B.)— SANITATION  ;    WATER  PURIFICATION. 


Patents. 


Effluents  [containing  lime]  ;  Treatment  of .       R.  L. 

Allen,  Sandbach,  Cheshire.     Eng.  Pat.  24,381,  Nov.  4, 
1907. 

The  effluent  containing  calcium  hydroxide  in  solution, 
such  as  that  from  sewage  which  has  been  treated  with 
this  reagent,  is  diluted  to  about  three  times  its  volume 
with  water  taken  from  the  stream  or  river  into  which  the 
effluent  is  to  be  discharged,  and  the  mixture  is  then 
treated  with  carbon  dioxide.  The  object  of  the  treatment 
is  to  prevent  the  formation  of  a  precipitate  when  the 
effluent  is  discharged  into  a  river. — W.  P.  S. 


Sewage  ;  Purification  and  utilisation  of .     P.  Parsons, 

Blackburn,  Lanes.     Eng.   Pat.  7365,  April  3,   1908. 

Means  are  described  for  raking  or  scarifying  the  surface 
of  the  layer  of  earth  used  in  the  filter  beds  employed  in 
the  apparatus  claimed  in  Eng.  Pat.  25  of  1907  (this  J., 
1908,  87).  A  travelling  platform  running  on  rails  fixed 
to  the  sides  of  the  filter  bed  may  be  used  where  it  is  desired 
to  turn  over  the  surface  of  the  soil  by  hand-rakes,  etc.,  or 
travelling  harrows,  operated  from  the  ends  of  the  bed, 
may  be  employed.  The  platform  can  also  be  utilised 
for  distributing  lime  over  the  surface  of  the  bed  in  order 
to  neutralise  the  acidity  of  the  soil. — W.  P.  S. 


Sewage    and    waste    waters ;     Apparatus     for    biological 

purification  of .     J.  J.  E.  Douzal.     First  Addition, 

dated  Jan.    16,   1908,  to  Fr.   Pat.  385,573,  March  21, 
1907  (this  J.,  1908,  639). 

The  apparatus  consists  of  two  tanks,  one  for  liquefaction 
and  the  other  for  oxidation.     The  liquefaction  tank  is 
divided  by  horizontal  perforated  discs  into  four  super- 
posed compartments,  the  crude  sewage  being  delivered 
into  the  lowest  chamber.     Thus  the  solid  matters  cannot 
penetrate  upwards  through  the  disc  until  they  have  been 
resolved  by  fermentation.     The  discs  have  the  effect  of 
dividing  the  contents  of  the  tank  into  layers  of  different 
densities,   each   layer  containing  the  type  of  organism 
most  suited  to  its  conditions ;  competition  between  the 
various    liquefying    organisms    is    thus    prevented.     The 
uppermost  disc  consists  of  a  layer  of  peat  held  between 
two  shoots  of  perforated  metal,  which  acts  as  a  tiller  and 
prevents  the  formation  of  a  dense  head  of  fatty  substances 
above  the  surface  of  the  liquid.     Being  thus  immersed 
in   the  ammoniacal  liquid,   tho  fats  are  saponified  and 
dissolved.     The    liquid    from    the    first   tank    is   suitably 
diluted  and  passes  to  the  oxidising  tank,  this  boing  provided 
with  a  constant-level  feeding  arrangement,  which  prevents 
the  over-charging  of  the  oxidation   beds.     These  consist 
of  filter  beds  of  peat  00   which   is  disposed   the  contact 
substance,   such   as  pieces  of  slag,   Increasing  ill  size  from 
the  top  to  the   bottom.      The  liquid   tillers  from  the  first 
bed  through  the  peat   and  falls  on  the  second   bed  below. 
From  this  it    trickles  down  a  helical  channel,  also  filled 
with    contact    substance    and    peat,    and    finally    emerges 
at   the    bottom    alter    passing   through   a   filter   of  sand. 
Tho     oxidation     tank     is     continuously     ventilated     from 
below,  upwards. —J.  F.  B. 
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(ft)— DISINFECTANTS. 

Patest. 

Paraffin  oil ;  Metkod  of  r,  ndt  ring emvlsifiable.     L.  E. 

Common,  Sutton-on-Hull,  and  The  Hull  Oil  Manu- 
facturing Oo.,  Ltd.,  Hull.  Bag.  Pat.  16,909,  July  24, 
1907. 

The  paraffin  oil  is  mixed  with  about  one-fourth  of  its 
weight  of  a  suitable  fat  or  oil,  sueh  as  cottonseed  oil, 
previously  sulphonated,  and  the  mixture  saponified  by 
means  of  potassium  hydroxide  or  other  suitable  alkali 
or  alkali  carbonate,  preferably  added  in  the  form  of  a 
4  per  cent.  lye.  The  resulting  product  givres  a  stable 
emulsion  with  water,  and  is  valuable  inter  alia  ns  an 
insecticide. — C.  A.  M. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Modern  papers  :  their  preparation  and  examination. 
ft  Kritzsehe.     Z.  angew.  Chem.,  1908,  21,  1134—1140. 

Patents. 

Fihrcs  and  rags  of  all  colours  for  papermaking  ;   Bleaching 

of .     R.    Sehuehmacher.     First    Addition,    dated 

Jan.  7.  1908,  to  Fr.  Pat.  373,327,  Jan.  4,  1907  (this  J., 
1907,  713). 

According  to  this  addition  the  oxides  of  manganese 
deposited  in  the  fibres,  after  treatment  with  manganates 
or  permanganates,  may  be  removed  by  liquid  sulphurous 
acid,  as  well  as  by  the  substances  mentioned  in  the  original 
specification. — J.  F.  B. 

Celluloid  and  the  like  ;  Substitute  for ,  and  process 

of    manufacturing    the    same.     E.    A.    L.  Rouxeville, 

Paris.     Eng.   Pat.    13,023,  June  5,   1907.  Under  Int. 
Conv.,  June  5,  1906. 

See  Ft.  Pat.  376,269  of  1906  ;  this  J.,  1907,  988.— T.  F.  B. 

Celluloid  ;  A  new .     A.  E.  Peyrusson.      First  Addition, 

dated  April  13,  1907,  to  Fr.  Pat.  374,395,  April  14,  1906 
(this  J.,  1907,  776). 

The  ricinoleates  mentioned  in  the  original  specification 
may  be  replaced  by  sulphoricinoleates,  which  answer 
the  same  purpose,  viz.,  as  substitutes  for  the  whole  or  a 
part  of  the  camphor  in  celluloid  compositions.  Magnesium 
sulphoricinoleate  is  particularly  suitable  for  blending 
with  nitrocellulose. — J.  F.  B. 

Cellulose  derivative.  E.  Knoevenagel,  Heidelberg,  and 
H.  Lebach,  Assignors  to  Knoll  und  Co.,  Ludwigshafen 
on  Rhine,  Germany.  U.S.  Pat.  891,218,  June  16, 
1908. 

See  Fr.  Pat.  373,994  of  1907  ;  this  J.,  1907,  776.— T.  F.  B. 

Briquettes  ;  Manufacture  of from  pyritic  minerals, 

for  preparation  of  sulphur  dioxide.     Fr.  Pat.  386,695. 
See  VII. 


XX.— FINE     CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Acocanthera  wood  and  the  heart-poison,  ouabin.  R. 
Miiller.  Z.  allgem.  osterr.  Apoth.-Ver.,  1908,  46, 
319—321,  331—333,  343—345. 

The  first  of  the  above  three    papers    on    the  wood  of 
Acocanthera  and  the  heart  poison,  oua bin/gives  a  summary    | 


of  the  literature  on  the  subject.  The  second  paper  deals 
with  the  constants  of  ouabain,  the  activo  principle,  as 
found  by  different  observers,  and  its  therapeutic  uses. 
The  third  paper  contains  a  botanical  description  by  the 
author  of  the  plant  Acocanthera  Deflersii,  and  the  results 
of  a  microscopical  examination  of  the  bark  and  wood. 

— F.  Shdn. 


"  Bourgou  "  (Panicum  slagninum) ;  Chemical  examination 

of .     E.  Perrot  and  E.  Tassilly.     Bull.  Soc.  Chim., 

1908,  3,  740—742. 

Bourgou  (Panicum  stagninum)  is  a  sugar-bearing 
graminaceous  plant,  which  is  found  in  the  marshes  of  the 
middle  Niger  district.  The  natives  prepare  a  sugary 
liquid  known  as  Koundou-hari,  by  extracting  the  crushed 
plant  with  hot  water.  This  syrupy  liquid  is  of  a  dark 
caramel  colour,  and  has  a  sweet  though  at  the  same 
time,  acrid  taste.  It  is  used  as  a  beverage,  either  fresh 
or  after  fermentation  ;  and,  when  concentrated  to  a  thick 
molasses,  is  sold  in  the  African  markets  under  the  name 
of  "  Katou."  An  analysis  of  the  plant  showed  that  it 
contained  10-06  per  cent,  of  saccharose  and  7-41  per  cent, 
of  sugars  calculated  as  glucose,  capable  of  reducing 
Fehling's  solution.  When  treated  with  emulsin,  as  a  test 
for  glucosides,  a  negative  result  was  obtained,  but  with 
amygdalin  an  alteration  in  rotatory  power,  as  also  the 
production  of  hydrocyanic  acid,  proved  the  presence  of 
emulsin. — J.  A. 


Melaleucas ;    Australian and    their    essential    oils. 

Part  11.  R.  T.  Baker  and  H.  G.  Smith.  J.  and  Proc. 
Roy.  Soc,  N.S.W.,  41,  196—210.  (See  this  J.,  1908, 
353). 

Melaleuca  uncinata,  R.  Br. — The  yield  of  oil  was  1-246 
per  cent,  from  leaves  and  terminal  branchlets.  The  crude 
oil  is  faintly  yellow  and  has  a  strong  cajuput  odour  ;  it 
would  answer  to  the  B.  P.  tests  for  cajuput  oil.  It  is 
rich  in  cineol  and  contains  also  d-pinene,  a  sesquiterpene, 
and  a  crystalline  substance,  which  comes  over  late  in  the 
distillation,  but  no  phellandrene.  It  has  the  saponification 
value  3-05,  is  soluble  in  li  vols,  of  70  per  cent,  (by  weight) 
alcohol,  and  is  dextrorotatory,  ap=  +7-2°  in  a  100  mm. 
tube;  sp.  gr.  at  15°  C,  0-9259;  m»«°  =  1-4788.  On 
rectification,  there  were  obtained:    below  172°  C,    4  per 


cent.  ;  between  172°  and  177°  C,  41-6  per  cent.  (sp.  gr. 
0-9086  at  15°  C,  aD  =  +5-1,  n1D°=  1-4695) ;  177°— 195°  C, 
24-8  per  cent.  (sp.  gr.  0-9153,  aD=+2-3°,  «d  =  1-4706); 
195°— 197°  C.,  2-6  per  cent.  (sp.  gr.  0-9186,  aD=+2-l, 
no  =  1-4738).  From  the  residue,  a  white  crystalline 
mass  separated,  which  on  further  purification  proved  to 
be  an  alcohol,  Ci0H18O,  m.pt.  72-5°  C,  [a]D=  +36-99 
in  alcoholic  solution,  for  which  the  name,  itncineol  is 
proposed.  The  oil  distilling  below  195°  ft,  yielded 
66  per  cent,  of  cineol  by  the  phosphoric  acid  method. 
The  leaves  of  M .  uncinata  will  yield  either  an  oil  rich  in 
cineol  by  distilling  for  only  two  hours,  or  a  substitute  for 
cajuput  oil  by  distilling  for  4 — 5  hours  :  the  latter  method 
would  probably  prove  more  advantageous  commercially. 
M.  nodosa,  Sm. — The  leaves  and  terminal  branchlets  of 
this  plant,  which  is  known  as  "  tea  tree  scrub,"  yielded 
0-664  per  cent,  of  a  light  lemon-yellow  oil  (reddish  when 
distilled  in  iron  vessels),  with  a  terpene-like  odour  some- 
what masked  by  the  presence  of  a  small  amount  of  alde- 
hydes, probably  butyraldehyde  or  valer aldehyde.  The 
crude  oil  had  the  sp.  gr.  0-8984  at  15°  ft,  »"°  =  1-4689, 
a©  =+11-6°  in  a  100  mm.  tube.  On  rectification,  there 
were  obtained  :  158°— 172°  ft,  62  per  cent.  (sp.  gr.  0-8917, 
nD  =  1-4686,  aD=+14°);  172°— 183°  ft,  28  per  cent, 
(sp.  gr.  0-9022,  no  =  1-4689,  aD=+6-5°);  183°— 245°  ft, 
5  per  cent.  (sp.  gr.  0-9161,  «d  =  1-4741).  The  crude  oil 
yielded  33  per  cent.,  and  the  second  fraction,  48  per  cent, 
of  cineol  by  the  phosphoric  acid  method.  The  saponifi- 
cation value  for  the  esters  was  7-24.  The  oil  also  contains 
a  considerable  amount  of  rf-pinene,  and  a  small  quantity 
of  a  high-boiling  sesquiterpene,  but  no  crystalline  con- 
tit  uent  or  phellandrene.     It  is  insoluble  in   10  vols,  of 
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70  per  cent,  (by  weight)  alcohol,  but  soluble  in  1  vol.  of 
80  per  cent,  alcohol.  The  first  fraction  is  also  insoluble 
in  10  vols,  of  70  per  cent,  alcohol. — A.  S. 

Oil  of  cade  ;  A   sesquiterpene  accompanying  cadinene  in 

.     N.    Lepeschkin.     J.    Russ.    Phys.-Chem.    Ges., 

1908,  40,  126—133.     Chem.  Zentr.,  1908,  1,  2040. 

In  the  preparation  of  cadinene  from  oil  of  cade,  the  yield 
of  crystalline  dihydrochloride  is  relatively  small,  although 
the  consumption  of  hydrochloric  acid  is  considerable. 
This  is  owing  to  the  presence  in  the  oil,  besides  cadinene, 
of  another  sesquiterpene,  which  yields  a  liquid  hydro- 
chloride. After  removing  the  crystalline  dihydrochloride, 
the  new  sesquiterpene  can  be  separated  from  the  liquid 
by  fractional  distillation.  It  is  a  faintly  yellow  liquid  of 
pleasant  odour,  boiling  at  262°— 266°  C.  at  760  mm. 
and  at  135°— 140°  C.  at  20  mm.  ;  sp.  gr.  at  20°/4°  C, 

20° 

0-9204;  nv  =1-5159.  When  treated  with  hydriodic 
acid  at  200°  C,  it  behaves  differently  to  cadinene,  yielding 
an  isomeric  hydrocarbon,  possibly  identical  with  humulene, 
boiling  at  250°— 258°  C,  sp.  gr.  0-8946  at  20°/4°  C.  ; 
k2°c=  1-4972.— A.  S. 

Phellandrene  from  water-fennel  oil.  J.  Kondakow.  J. 
prakt.  Chem.,  1908,  78,  42—46.  (See  also  this  J., 
1905,  1029;  1907,  341.) 

So-called  natural  phellandrene,  which  consists  of  a 
mixture  of  pinene  and  phellandrene,  when  treated  with 
hydrogen  chloride  in  various  solvents  yields  different 
products.  The  pinene  causes  the  formation  of  d-bornyl 
chloride  with  more  or  less  dipentene  dihydrochloride. 
The  other  hydrocarbon  yields  an  unsaturated  mono- 
hydrochloride  and  a  fluid  dihydrochloride.  These  two 
chlorine  compounds  both  yield  an  optically  inactive 
hydrocarbon  boiling  at  177°— 182°  C— F.  Shdn. 

Citronella  series  ;   Compounds   of  the .     C.    Harries 

and  A.  Himmelmann.     Ber.,   1908,  41,  2187—2199. 

The  authors  have  drawn  conclusions  respecting  compounds 
of  the  citronella  series  by  studying  the  behaviour  of  their 
ozonides,  and  consider  that  certain  members  of 
this  series  are  mixtures.  Citronellal-ozonideperoxide, 
C10H18O5,  is  formed  by  the  direct  action  of  ozone  on 
citronellal.  It  is  a  thick  oily  liquid,  which  passes  into 
citronellal-ozonide  when  shaken  with  a  solution  of  sodium 
bicarbonate.  When  citronellal  dissolved  in  carbon 
tetrachloride  is  treated  with  ozone,  the  compound, 
CioHI806,  is  formed.  This  ozonide  is  a  thick  colourless 
syrup  with  an  extremely  penetrating  odour,  and  is  soluble 
in  most  organic  solvents  with  the  exception  of  light 
petroleum.  When  boiled  with  water,  25  grms.  of  the 
ozonide  yielded  2  grms.  of  acetone  and  6  grms.  of 
/3-methyladipinic  acid.  The  ozonideperoxide  of  citronellic 
acid,  C10H18O6,  is  formed  by  passing  ozone  into  a  solution 
of  the  acid  in  carbon  tetrachloride  till  the  liquid  no  longer 
decolorises  bromine.  This  substance  is  a  thick  colourless 
syrup,  insoluhlo  in  ether  and  light  petroleum.  The 
corresponding  ozonide  of  citronellic  add,  C10H18O7,  is 
formed  by  passing  ozone  into  the  carbon  tetrachloride 
solution  till  it  is  blue.  20  grms.  of  the  ozonide  when 
boiled  with  water  yielded  2-6  grms.  of  acetone  and  8  guns. 
ol  /3-methyladipinic  acid.  Citronellol  when  treated  with 
ozone,  only  takes  up  one  molecule  of  llic  latter.  15  grmB. 
of  the  ozonide,  when  decomposed,  only  yielded  0-8  grin. 
of  acetone  and  an  oil  from  which  no  definite  substance 
could  be  isolated.  In  the  decomposition  of  the  ozonides 
of  citronellal  and  of  citronellic  acid,  the  amount  of  acetone 
produced  was  approximately  equivalent  to  the  amount  of 
/3-methyladipinic  acid.  —  F.  Siidn. 

Morindin  ;    Note  on .     A.   (i.   Parkin,     Them.   Soc 

Proc,  1908,  24.   149—150. 

Moiun din   (from M orinda citrifolia)  according  to  Oesterle 

and  Tisza  (this  .1.,    1907,   1273)  possesses  the  formula 


C27H30O15,  not  CofiHasOji  as  suggested  by  Thorpe  and 
Greenall  (Chem.  Soc.  Trans.,  1887,  51,  52),  and  gives 
an  acetate,  C27H210H  (C2H30)9,  m.  p.  236—237°, 
readily  soluble  in  alcohol.  An  examination  of 
morindin  (from  M  orinda  umbellata)  by  the  author 
gave  results  agreeing  with  the  older  formula, 
C26H28014  (Found,  C  =  55-37;  H  =  5-14).  The  acetyl 
derivative,  prepared  by  adding  pyridine  to  the  substance 
in  acetic  anhydride  and  boiling  for  three  hours,  forms 
pale  yellow  needles,  m.  p.  246 — 248°,  very  sparingly 
soluble  in  alcohol,  and  possessing  the  formula 
C26H20O14(C2H3O)8.  Morindin  acetate  was  unaltered 
by  long  digestion  with  acetic  anhydride,  and  was  also 
formed  when  the  method  given  by  Oesterle  and  Tisza 
(loc.  cit. )  was  employed.  The  sugar  obtained  by  hydrolysis 
of  the  glucoside  gave  an  osazone,  m.  p.  202 — 203°,  sparingly 
soluble  in  alcohol,  whereas  that  described  by  Oesterle 
and  Tisza  is  readily  soluble,  and  melts  at  197°.  Independent 
analyses  of  morindin  gave  C  =  55-10,  55-10;  H  =  5-00, 
5-20  per  cent.,  and  it  thus  seems  likely  that  the  morindin 
present  in  the  Morinda  citrifolia  is  not  identical  with 
that  contained  in  the  Morinda  umbellata. 

Aluminium  chloride  ;    A  new  catalytic  effect  of  - .     E. 

Boedtker.     Bull.  Soc.  Chim.,  1908,  3,  726—729. 

By  acting  upon  chloropicrin,  C(N02)C13,  with  benzene  in 
presence  of  aluminium  chloride,  the  author  found  that  the 
copious  evolution  of  hydrochloric  acid  which  at  first  took 
place  was  followed  by  the  liberation  of  nitric  oxide.  The 
product  of  the  reaction  was  poured  into  hydrochloric  acid 
solution,  washed  with  water  and  the  benzene  removed 
by  distillation.  By  treatment  with  alcohol  a  resinous 
residue  was  obtained  in  which  no  definite  compound  could 
be  identified.  The  alcoholic  solution  yielded  a  crop  of 
white  crystalline  scales  melting  at  164°  C.  which  proved  to 
be  triphenylcarbinol,  and  from  the  mother-liquor  there 
was  obtained  a  small  quantity  of  crystals  of  triphenyl- 
methane.  Under  similar  conditions  on  adding  aluminium 
chloride  to  a  mixture  of  ethyl  nitrate  and  benzene  at  the 
ordinary  temperature,  a  violent  reaction  took  place, 
resulting  in  the  production  of  nitrobenzene.  It  is  sug- 
gested that  this  is  a  reaction  which  may  be  applied 
generally  for  nitration,  but  it  differs  from  the  ordinary 
nitration  process  in  that  a  large  excess  of  the 
hydrocarbon  must  be  employed  instead  of  the  usual  large 
excess  of  nitric  acid.  Also,  since  the  reaction  results  in 
the  hydration  of  the  aluminium  chloride,  large  quantities 
of  this  salt  must  be  used.  To  determine  the  position 
occupied  by  the  nitro-group  when  nitration  is  carried  out 
by  this  method,  the  products  obtained  when  nitrating 
toluene  were  examined,  and  it  was  found  that  though 
o-,  p-,  and  m-nitrotoluene  were  all  produced,  the  nitro-group 
enters  by  preference  in  the  ortho  position.  The  radical 
of  nitrous  acid  behaves  similarly  to  that  of  nitric  acid  in 
this  reaction,  as  a  mixture  of  amyl  nitrite  and  benzene 
in  presence  of  aluminium  chloride  yielded  nitrosoben/.enc, 
though  only  in  small  quantity. — J.  A. 

Aniline ;      Heat   of   neutralisation   of by   acetic   or 

benzoic  acid  in  benzene  solution.     L.  Vignon  and  Kvieux. 
Compt.  rend..  L908,  146,  1316—1318. 

Neither  of  these  acids,   when   presented  to  aniline  in 

benzene  solution,  forms  a  salt  with  it.  On  the  contrary, 
the  already  formed  salts  when  dissolved  in  benzene  are 
completely   dissociated.     .1.  T.  I). 

Hydroqenation  <>f  aliphatic  terpene  derivatives  \by  meant  of 
nickii  and  hydrogen],  ('.  .1.  Enklaar,  Ber.,  1908,  41, 
2083    2087. 

(Icimkm;.  LinalooL  and  geraniol  when  reduced  by  passing 

Oyer  nickel  at  130"  ( '.  according  to  the  method  of  Saliaticr 
and    Seiidereiis    (this    .).,     1908,    642),    each    yield    decane. 

These   results   are   only   obtained   at    a    temperature   of 

130"  140  C,  and  when  the  hydrogen  is  in  excess.  When 
this  temperature  is  maintained  and  a  larger  proportion 
of   ueraniol    vapour   used,    the  chief   products   are  decanol, 
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and  a  Djolk  alcohol,  C10H.,„O.  which  forms  an  acid  phthalic 
ester  melting  at  189°— 170°  ('..  and  has  the  Bp.  gr.  0-900 

at  I.".     4'  ('.      F.  Shi.n. 


Aldehydes  ,-  Cammrtion  of  oarboxtfic  adds  into  the  corres- 
ponding     .      G.    Meriing.  '    Ber.,    1908.,    41,    2004 

— 200(5. 

The  process  described  by  the  author  has  proved  specially 

suitable  for  the  preparation  of  aldehydes  from  hydro- 
aroniatie  acids.  It  consists  essentially  in  converting  the 
acids  into  dipheny  la  uridines,  reducing  these  to  diphenvl- 
niethylenediamino- bases,  and  heating  the  latter  with 
dilute  mineral  acids,  whereby  they  yield  the  aldehyde 
and  aniline.  For  the  preparation  of  the  diphenylamdine 
the  carboxylie  acid  is  converted,  in  succession,  into  the 
acid  chloride,  the  anilidc,  and  by  the  action  of  phosphorus 
peataohlorido,  the  phenylimidecldoride.  The  latter  is  intro- 
duced into  four  times  the  theoretical  quantity  of  aniline, 
the  mixture  being  cooled  at  first,  and  afterwards  heated 
for  several  hours  on  the  water-bath.  The  product  is 
dissolved  in  eight  times  its  weight  of  absolute  alcohol, 
and  two  or  three  times  the  theoretical  quantity  of  sodium 
added  gradually  to  the  boiling  solution.  After  diluting 
with  water,  the  alcohol  and  aniline  are  removed  by  distil- 
lation, the  residual  oily  diphenylmethylenediamino-base 
■  separated  from  the  alkaline  liquid,  mixed  with  excess 
of  dilute  sulphuric  acid,  and  the  aldehyde  separated  by 
distillation  with  steam,  and  purified  by  distilling  in  vacuo. 
Yields  of  from  50  to  80  per  cent,  of  the  calculated  quantity 
are  obtained.  The  formation  of  the  diphenylmethylene- 
diamino-base and  of  the  aldehyde  may  be  expressed  by  the 
following  equations  :  — 

R.C(NH.C6H5)  :  X.C6H5  +  H2  =  R.CH(NH.C6H5)2. 
R.CH(XH.C6H5)2  +  H20  =  R.CHO  +  2C6H5.NH2. 

By  applying  the  method  to  the  A1-  (a-),  A2-  (j8-),  A3-, 
and  A*-  cyclogeranic  acids,  the  corresponding  cyclocitrals 
were  obtained.  n-Cyclogeranic  acid  yields  a  mixture  of 
approximately  equal  parts  of  a-  and  j3-  cyclocitral  ;  hence 
in  this  case  the  conversion  into  the  aldehyde  is  accompanied 
by  a  displacement  of  the  double  linkage. — A.  S. 


Dehydrodieuge.nol,  the  product  of  the  oxidation  of  eugenol 
by   the   oxidising    enzyme   of    mushrooms   or   by   ferric 

»  chloride.     H.  Cousin  and  H.  Herissev.     Compt.  rend., 

1908,  146,  1413—1415. 
Whes  a  solution  of  eugenol  in  95  per  cent,  alcohol  is 
treated  with  a  glycerol  extract  of  Russula  delica  and  after- 
wards subjected  to  the  action  of  a  current  of  air,  the  eugenol 
is  oxidised  to  dehydrodieugenol,  C20H22O4,  which  melts 
at  105 — 106°  CL,  and  in  alcoholic  solution  gives  a  blue 
coloration  with  ferric  chloride.  Oxidation  of  eugenol  by 
means  of  ferric  chloride  also  yields  dehydrodieugenol,  the 

»diacetvl-  and  dibenzovl-derivatives  of  which  have  been 
prepared.— T.  H.  P. 


time  so  as  to  keep  it  in  excess.  The  excess  is  then 
destroyed  by  sodium  sulphite,  the  precipitate  of  "  red 
substance  "  collected  on  asbestos  in  a  Gooch  crucible, 
dried  and  weighed.  The  weight  of  salicylic  acid  is 
138/844  of  that  of  the  "red  substance."  The  cinnamio 
acid  is  extracted  from  the  filtrate. — J.  T.  1). 


I'rimaru    alcohol*  •     Action    of    metallic    oxides    on . 

P.  Sabatier  and  A.   Mailhe.     Compt.  rend.,   1908,  146 
L376— 1378. 

The  authors  have  studied  the  behaviour  of  metallic 
oxides  on  alcohols,  at  temperatures  not  exceeding  400°  C. 
The  oxides  fall  into  four  classes  : — 1.  Those  which  are  not 
reduced  and  exert  no  decomposing  action  on  the  alcohol — 
the  alkaline-earths,  magnesia,  silica,  titanic  anhydride. 
2.  Those  which  are  simply  reduced  to  metal  or  to  lower 
oxides.  3.  Those  which  are  not  reduced,  but  which 
catalytically  decompose  the  alcohols,  either  into  aldehyde 
and  hydrogen,  or  into  olefine  and  water.  4.  Those 
which,  while  exerting  catalytic  influence,  are  gradually 
reduced.— J.  T.  D. 

Wood  charcoal ;  Decomposition  of  alcohols  under  the  catalytic 

influence  of .       G.  Lemoine.     Compt.  rend.,  190S, 

146,  1360—1366. 

Under  the  influence  of  previously-ignited  wood  charcoal, 
the  vapours  of  alcohols  of  the  ethylic  series  are  decom- 
posed, to  a  large  extent  by  dehydrogenation,  and  not 
entirely  by  dehydration,  as  is  the  case  with  animal  char- 
coal (this  J.,  1907,  277).  Isopropyl  alcohol  is  an  exception 
to  this,  and  is  differentiated  by  its  behaviour  from  the 
normal  alcohol.  The  experiments  support  the  view  that 
the  part  played  by  catalytic  substances  is  to  lower  the 
temperature  at  which  reaction  occurs. — J.  T.  D. 

Alkyl  nitrates  ;    Reduction  of ,  to  nitrites  by  reducing 

salts  in  alkaline   solution.     A.    Gutmann.     Ber.,    190S, 
41,  2052—2056. 

Ethyl  nitrate  or  isoamyl  nitrate,  heated  with  an  aqueous 
solution  of  arsenious  acid  with  excess  of  sodium  hydroxide, 
yields  sodium  nitrite  and  arsenate,  and  the  corresponding 
alcohol.  In  all  likelihood  the  alkylhydroperoxide  is  an 
intermediate    product. 

N02.  OR  +  NaOH  =  N02Na  +  R.  OOH. 

R.  OOH  +  As(ONa)3  =  R.OH  +  AsO(ONa)3. 

With  potassium  hydrosulphide,  ethyl  nitrate  yields 
potassium  nitrite  and  ethyl  hydropersulphide, 

N02.OC2H5  +  KHS  =  N02K  4-  C2H5.OSH, 

for  when  potassium  cyanide  is  present  also,  the  fina 
products  are  alcohol  and  potassium  thiocyanate 


Phenols ;     Messinger   and    Vortmann's   method  for   deter- 
mining  .     Separation  of  salicylic  acid.     J.  Bougault. 

Compt.  rend.,  1908,  146,  1403—1405. 

The  author  has  found  this  method  (this  J.,  1S90,  1070) 
to  give  good^hough  as  a  rule  rather  high  results  ;  but  he 
finds  that  the  substances,  C6H3I2OI  and  C6H3LOI.C02K, 
which  are  formed  from  phenol  and  salicylic  acid 
respectively,  are  really  mixtures  of  Lautemann's  "  red 
substance,"  C6H2I20,  with  tri-iodophenol  and  potassium 
di-iodosalicylate  respectively.  The  idtimate  result  of 
the  action  of  iodine  on  either  phenol  or  salicylic  acid  is 
this  "red  substance"  or  tetraiododiphenylenequinone, 
and  upon  this  the  author  bases  a  method  for  separating 
salicylic  acid  from,  for  example,  cinnamic  acid.  The 
mixture  (0-1 — 0-2  grm.  of  each)  is  dissolved  in  50  c.c. 
of  water  containing  1  grm.  of  sodium  carbonate,  excess 
of  iodine  is  added,  and  the  mixture  heated  for  20  minutes 
on  the  water-bath,  and  finally  boiled  under  a  reflux 
eondenser,  with  addition  of  a  little  iodine  from  time  to 


—J.  T.  D. 

Ammonia   and   amines ;     Separation   of by   boiling 

absolute  alcohol.     J.  Bertheaume.     Compt.  rend.,  1908, 
;       146,  1215—1217. 

Boiling  absolute  alcohol  dissolves  25-0  grms.  of  mono- 
methylamine  hydrochloride  and  2-266  grms.  of  ammo- 
nium chloride  per  100  c.c.  when  saturated  in  presence  of 
both  equilibrators,  and  the  same  alcohol  at  0°  C.  dissolves 
6-0  grms.  of  the  amine  hydrochloride  and  0-65  grm.  of 
ammonium  chloride  per  100  c.c.  The  salt  which  crystal- 
lises on  cooling  from  the  boiling  point  to  0°  C.  will  thus 
contain  8-5  per  cent,  of  ammonium  chloride  as  a  minimum, 
and  the  results  show  that  monomethylamine  hydrochloride 
cannot  be  purified  by  treatment  with  boiling  alcohol. 
Contrary  to  the  general  opinion  ammonium  chloride  is  not 
insoluble  in  solutions  saturated  with  mothylamine  hydro* 
ohloride.— E.  F.  A. 
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Ckloro-auric  acid ;    Action  of  silver  nitrate  on ,  and 

'preparation   of  gold  fulminate.     J.    Jacobsen.     Compt. 
rend.,  1908,  146,  1213—1214. 

Chloro-auric  acid,  AuCl3,HCl,  was  prepared  by  acting  on 
gold,  suspended  in  hydrochloric  acid,  with  chlorine.  It 
reacts  with  silver  nitrate,  forming  a  brown  precipitate, 
Au(OH)3,4AgCl  ;  when  this  is  treated  with  ammonia  the 
silver  chloride  is  dissolved  and  a  yellow  rlocculent  precipi- 
tate of  gold  fulminate  remains,  which  detonates  very 
violently  when  dry,  but  is  more  stable  when  moist.  It 
is  an  auriamine  of  the  composition,  Au(OH)2NH2  or 
AuN,2H20+H20.  When  heated  with  potash,  half"  the 
nitrogen  escapes  in  the  form  of  ammonia,  and  a 
flocculent  brownish-black  product  remains,  which  is 
still  more  explosive.  This  is  probably  a  biauriamine, 
(HO)2Au.NH.Au(OH)2.— E.   F.   A. 

Silver  iodide  ;  Solubility  of ,  in  ammonia.  H.  Baubigny. 

Compt.  rend.,  1908,  146,  1263—1265. 

Known  quantities  of  potassium  iodide  in  solution  were 
precipitated,  in  tubes  ready  for  sealing,  by  slight  excess 
of  silver  nitrate,  and  the  precipitated  silver  iodide  was 
thoroughly  washed  with  water  by  decantation,  and  dried. 
Known  amounts  of  aqueous  ammonia  (sp.  gr.  0-926  at 
16°  C.)  were  added,  the  tubes  sealed,  heated  to  50°— 60°  C, 
and  slowly  cooled  to  16°  C.  In  this  way  the  maximum 
amount  of  silver  iodide  was  found  which  did  not  deposit 
any  crystals  after  24 — 48  hours.  The  solubility  of  silver 
iodide  in  aqueous  ammonia  of  0-926  sp.  gr.  at  16eC.  was 
thus  found  to  be  1  part  in  6000.— J.  T.  D. 

Argon  ;•   Preparation  of from  air  by  means  of   calcium 

carbide.     F.    Fischer    and    <).    Hinge.      Her.,    1908,    41. 
2017—2030. 


The  carbide  vessel,  of  iron  about  8  mm.  thick,  and  hold- 
ing about  7  kilos,  of  carbide,  was  provided  with  a  water- 
jacket  at  one  end,  and  also  with  a  water-cooled  lid,  through 
which  the  iron  entrance-  and  exit-tubes  were  soldered  ; 
the  Hanges  of  vessel  and  lid  were  bolted  together  upon  a 
rubber  washer  coated  with  Chatterton's  compound. 
This  was  heated  in  a  furnace,  not  shown  in  the  figure, 
to  a  temperature  of  800°C,  after  filling  with  a  mixture 
of  90  per  cent,  of  calcium  carbide  and  10  per  cent,  of  dry 
calcium  chloride,  and  all  evolved  gases  taken  away  by 
a  water-pump.  Connection  was  then  made  to  the 
apparatus  as  shown,  and  the  whole  apparatus  evacuated 
by  the  water-pump  connected  at  I.  Cocks,  I,  d,  and  /, 
were  now  closed,  g  opened,  so  that  air  could  stream 
through  the  gas-meter  and  the  vessel  for  absorbing 
moisture  and  carbon  dioxide  into  the  carbide-vessel, 
and  h  very  slightly  opened  so  as  to  allow  a  very  slow 
passage  of  air  through  the  carbide-vessel.  This  was 
allowed  to  go  on  till  the  whole  apparatus  was  full  of  gas 
at  atmospheric  pressure,  the  gas  on  its  way  from  the 
carbide  to  the  gas-holders  passing  over  heated  copper 
oxide  and  through  the  absorbing  tubes  to  remove  any 
carbon  monoxide,  hydrogen,  or  hydrocarbons,  as  well 
as  all  the  carbon  dioxide  produced.  At  this  stage,  the 
cock,  g,  was  closed,  d  opened,  h  fully  opened,  and  the 
circulating  pump  set  in  action.  This  ingenious  apparatus, 
at  the  bottom  left-hand  corner  of  the  figure,  consists  of 
two  mercury  vessels  connected  as  shown,  the  upper  one 
furnished  with  a  cork  through  which  passes  a  "f"-tube  ; 
the  side  branch  of  the  T-tube  connects  with  the  water- 
pump,  while  the  upper  end  of  the  main  tube  is  furnished 
with  a  valve,  the  spindle  of  which  is  joined  to  the  glass 
spindle  shown,  provided  with  a  small  and  a  large  bulb. 
The  length  of  this  spindle,  the  sizes  of  the  bulbs,  and  the 
quantity  of  mercury  are  so  arranged  that  (the  pump 
being  always  in  action)  as  the  mercury  flows  out  of  the 
upper    vessel,    the    spindle    gradually    falls,    the    pump 


The  method  consists  in  passing  purified  air  over  heated 
calcium  carbide,  thus  absorbing  hot li  the  oxygen  (with 
formation  of  lime,  carbon  oxides,  and  possibly  carbon) 
and  the  nitrogen  (CaCj+No  NC.NCa  +  C,  a  reaction 
which  the  authors  find  to  he  irreversible,  within  the 
limits  of  temperature  they  used);  the  gas  obtained  on  a 
first  passage  over  the  heated  carbide  being  circulated  over 
it  again  and  again  till  no  tint  her  absorption  occurs.      The 

arrangement    of    the   apparatus    will    be    uiidersl I    from 

the  diagram. 


drawing  air  through  the  valve,  and  when  the  mercury 
has  completely  left  the  vessel,  the  weight  of  the  spindle 
closes  the  valve.  The  pump  now  lowers  pressure  in  the 
upper  vessel,  and  the  mercury  rises  into  it  from  the  lower 
vessel.  The  dotation  of  the  mercury  is  not  enough  to 
overcome  the  |ires.sure  on  the  valve  till  it   has  covered  the 

upper  bulb,  .so  that   the  upper  vessel  is  filled  and  the 

lower  one  emptied  ;  then  the  valve  opens,  air  is  admitted, 
and  the  mercury  falls  again.  Bach  time  the  lower  vessel 
is   emptied,    gas    is    drawn    through    the    bubble-valve,    />, 
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and  each  time  it  is  tilled,  gas  is  driven  through  the  bubble- 
valve.  </.  Thus  a  continuous  circulation  of  the  gas  in  the 
apparatus  was  kept  up,  as  long  as  further  diminution  of 
pressure  showed  that  absorption  was  still  going  on.  When 
this  ceased,  cock,  b,  was  closed,  and  by  means  of  the 
Topler  pump,  the  gas  from  the  whole  apparatus  was 
pumped  into  the  main  gasholder.  ;/,  where  it  was  shut  off. 
More  air  was  now  admitted,  and  the  whole  process  repeated, 
using  (with  e  open  and  /  closed)  the  auxiliary  gas-holder,  z, 
only.  After  absorption  had  ceased,  the  gas  was  pumped 
into  the  main  holder,  and  so  on  till  this  was  filled.  When 
in  this  way  the  limit  of  capacity  of  the  apparatus  had  been 
reached,  the  gas  was  circulated  again  for  several  hours  ; 
then  the  carbide  was  changed,  the  vessel  exhausted  and 
re-connected,  and  the  circulation  kept  up  for  two  days, 
though  no  further  absorption  occurred.  The  purity  of 
the  gas  obtained  was  ascertained  by  determining  its 
density,  which  was  found  to  be  19-94,  by  sparking  with 
oxygen,  and  by  the  spectroscope.  In  the  authors'  experi- 
ment, on  the  first  day  920  litres  of  air  entered  the 
apparatus  during  eight  hours,  in  four  operations,  and  on 
the  second  day  345  litres  during  nine  hours,  also  in  four 
operations  :  this  volume  vielded  about  11  litres  of  argon. 

—J.  T.  D. 


Helium  and  radio-activity   in  rare  and  common  minerals. 
R.  J.  Strutt.     Royal  Soc.  Proc.,  1908,  80a,  572—594. 

The  author  finds  that  helium  may  be  detected  in  nearly 
all  minerals  and  that  the  quantity  is  in  most  cases 
dependent  upon  the  traces  of  uranium  and  radium  con- 
tained in  the  minerals,  as  illustrated  by  the  following 
examples. 


Mineral. 


Helium  present 
cb.  mm.  per  kilo. 


Ratio  of  helium 
to  uranium  oxide. 


Samarskite 
Haematite 
Galena 
Quarts 


1,500,000 
700 
2 
2 


14 


17 
10 


For  higher  helium  ratios  than  the  above,  the  excess  of 
helium  can,  except  in  the  case  of  beryl,  always  be 
connected  with  the  presence  of  thorium.  The  experiments 
give  no  evidence  that  helium  is  produced  by  the  radio- 
activity of  ordinary  elements. — W.  S. 


Patents. 

Formates ;      Manufacture    of    alkali .     Farbwerke 

vorm.  Meister,  Lucius,  und  Briinig,  Hochst  on  Maine, 
Germany.  Eng.  Pat.  8012,  April  10,  1908.  Under  Int. 
Conv.,  April  10,   1907. 

Calcined  commercial  sodium  carbonate  mixed  with  a 
little  more  than  the  equivalent  quantity  of  well  dried 
calcium  hydroxide  is  exposed  to  the  action  of  carbon 
monoxide  under  pressure,  at  a  temperature  of  about  150°  O, 
with  formation  of  sodium  formate  and  calcium  carbonate. 
When  carbon  monoxide  is  no  longer  absorbed,  the  sodium 
formate  is  separated  by  lixiviation  from  the  carbonate 
or  any  excess  of  calcium  hydroxide. — 0.  R. 


Camphene ;    Process   of   making   .     O.    C.    Billeter, 

Assignor  to  Chemical  Works  formerly  Sandoz,   Basle, 
Switzerland.     U.S.  Pat.  891,033,  June  16,  1908. 

See  Fr.  Pat.  375,897  of  1907  ;  this  J„  1907,  947.— T.  F.  B. 


Camphene  ;  Process  for  the  preparation  of .     Fabrique 

de   Prod.    Chim.    ci-dev.    Sandoz.     Fr.    Pat.    386.928, 
April  24,  1907. 

See  Eng.  Pat.  10,783  of  1907  ;  this  J.,  1908,  643.— T.  F.  B. 


Radio-active  substances  from  uranium,  thorium,  or  their 

compounds  ;    Preparation  of  .     A.  P.  H.  Trivelli. 

Fr.  Pat.  386.751,  Jan.   30,   1908.     Under  Int.  Conv., 
Jan.   31,   1907. 

Uranium,  thorium,  or  their  compounds  are  exposed  in  a 
vacuum  to  the  action  of  cathode  rays  or  of  Rontgen  rays, 
the  action  of  which  may  be  supplemented  by  radioactive 
substances  disposed  in  the  tubes. — J.  F.  B. 


XXI.— PHOTOGRAPHIC    MATERIALS     AND 
PROCESSES. 

Photohaloids ;      Simplest     method    of    preparing     Carey 

Lea's .     Luppo-Cramer.     Z.  Chem.  Ind.  Kolloide, 

1908,  2,  360—361. 

Photo-haloids  are  prepared  by  the  action  of  colloidal 
silver  on  silver  halides.  It  is  unnecessary  to  prepare  the 
colloidal  silver  separately,  it  being  simpler  to  treat  the 
silver  halide  containing  a  slight  excess  of  silver  nitrate 
with  a  suitable  reducing  agent.  Only  those  reagents 
which  exert  a  very  gentle  reducing  action  on  silver  salts 
can  be  used,  such  as  iron  citrate  and  tartrate.  For 
example  7*8  c.c.  of  a  10  per  cent,  potassium  iodide  solution 
are  precipitated  with  10-5  to  11  c.c.  of  a  10  per  cent, 
silver  nitrate  solution,  and  a  mixture  of  15  c.c.  of  sodium 
citrate  (or  sodium-potassium  citrate)  solution  (1:3) 
with  5  c.c.  of  ferrous  sulphate  solution  (1  :  3)  is  then  added. 
The  formation  of  reddish-brown  colloidal  silver  is  plainly 
visible ;  the  precipitate  is  washed  repeatedly  with  a 
mixture  of  equal  parts  of  nitric  acid  of  sp.gr.  1  -4  and  water, 
by  which  means  silver  is  dissolved  and  an  intensely 
bluish-violet  photobromide  remains.  The  corresponding 
photochloride  and  photoiodide  are  produced  in  an 
analogous  manner.  As  reducing  agents  tannic  and  gallic 
acids  in  presence  of  alkali  bicarbonate,  or  formaldehyde 
with  sodium  carbonate  may  also  be  used,  or  sodium 
hypophosphite,  in  presence  of  excess  of  silver,  though  it 
reduces  pure  silver  halides  with  extreme  slowness.  The 
author  considers  that  the  above  methods  of  preparation 
of  silver  halides  confirm  his  view  that  these  latter  are 
simple  adsorption  compounds  of  silver  halides  with 
silver. — E.  F. 

Gelatin  ;    Precipitation  and  rendering  insoluble  of . 

A.  L.  Lumiere  and  A.  Seyewetz.      See  XIV. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Safety  explosives,  Grisoutine  G  and  B,  Test  of  a  suggested 

alteration  of .     Dautriche.     Z.   ges.   Schiess-   und 

Sprengstoffwesen,  1908,  3,  251. 

The  composition  of  the  original  explosives  and  of  the 
suggested  modifications,  is  shown  in  the  following  table. 


Nitroglycerin 

Nitrocellulose  .... 
Ammonium  nitrate 
Kieselguhr 


G— 

GG— 

B— 

old 

suggested 

old 

type. 

type. 

type. 

Per  cent. 

Per  cent. 

Per  cent. 

29-10 

29-10 

11-76 

0-90 

0-90 

0-24 

70-00 

67-00 

88-00 

— 

3-00 

— 

Per  cent. 
11-76 

0-24 
85-00 

3-00 


Comparative  experiments  carried  out  by  the  French  War 
Department  showed  that  types  GG  and  BG  withstood 
the  effects  of  moisture  better,  while  the  temperature  of 
explosion  was  reduced.  The  influence  of  heat  was  about 
the  same.  The  shattering  force  was  unaffected.  The 
manufacture  of  types  GG  and  BG  was  permitted. 

—J.  W.  G. 


770 


Ct.  XXIII— ANALYTICAL"  CHHMISTRY. 


[July  31,   1908. 


Ghloroauric  acid,-    Action, of  silver  nitrate  on ,  and 

preparation  of  gold  fulminate.     J.  Jacobsen.     See  XX. 

Patent. 

Explosives ;     Weather-proof  blasting .     D.    Claessen, 

Berlin.     Eng.    Pat.    2509,   Feb.   4,    1908. 

"  Aniline-metallic  compounds,"  such  as  aniline  calcium 
chloride,  or  aniline  copper  sulphate,  are  added  to  the 
explosive  in  the  proportion  of,  say,  5  to  10  per  cent. 
It  is  stated  that  treatment  with  aniline  deprives  hygro- 
scopic salts  more  or  less  of  their  power  of  attracting 
moisture.  Special  claim  is  made  for  explosives  consisting 
of  "  ammoniacal  saltpetre  "  or  mixtures  thereof  with  potas- 
sium nitrate  or  sodium  nitrate,  incorporated  with  such 
aniline  metallic  salt  compounds. — C.  A.  M. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Viscosity  ;    Determination  of at  high  temperatures. 

C.  E.  Fawsitt.  Roy.  Soc.  Proc,  1908,  80,  A,  290—298. 

A  method  suitable  for  determining  the  viscosity  of  molten 
masses  at  high  temperatures  is  described.  The  apparatus 
consists  of  a  circular  disc  of  iron,  platinum,  fireclay,  or 
carbon,  which  is  attached  to  a  steel  rod  about  one  foot 
long.  At  the  other  end  of  this  rod  is  a  chuck  for  holding 
a  thin  copper  wire.  The  steel  rod  is  weighted  about 
2 — 3  inches  above  the  disc  in  order  that  the  latter  may  be 
made  to  sink  in  the  liquid.  On  suspending  the  apparatus 
by  the  copper  wire,  so  that  the  disc  sinks  a  little  below 
the  surface  of  the  liquid,  the  apparatus  is  made  to  execute 
a  series  of  torsional  oscillations  about  its  centre  of  oscil- 
lation. The  amplitude  of  the  oscillation  is  observed  by 
means  of  a  needle  attached  to  the  steel  rod,  and  it  is 
found  that  the  decrease  in  amplitude  bears  a  definite 
relation  to  the  density  and  viscosity  of  the  liquid.  If 
the  density  is  known,  the  viscosity  can  be  calculated. 
The  method  has  given  satisfactory  results  at  temperatures 
of  1000°  C.  and  over.— C.  E.  F. 

Patents. 

Pyrometers  or  thermometers  of  the  thermo-electric  or 
electric  resistance  type.  Siemens  Brothers  and  Co.,  Ltd. 
From  Siemens  und  Halske,  Akt.-Ges.,  Berlin.  Eng. 
Pat.  7910,  April  9,  1908. 

The  claim  is  for  coating  the  metal  tube  which  encases  the 
insulated  wires  with  electrolytically  deposited  nickel  or 
other  suitable  metal,  in  order  to  lessen  the  porosity  of 
the  tube  and  prevent  corrosion  of  the  wires.  As  an 
additional  precaution  an  outer  metal  tube  or  sheath, 
closed  at  one  end,  is  used  to  protect  the  nickel  coating. 

— W.  H.  C. 


Pyrometer. 


C  Fery,  Paris.  U.S.  Pat.   890,895,  June   16, 
I         1908. 


See  Fr.  Pat.  304,884  of  1906  ;  this  J.,  1906,  91 6.— T.  F.  B. 


IN  ORG  A  NIC—Q  UA  LIT  A  TI VE. 


liromides  alone  or  in  solution  with  chlorides  ;     Delicate 

test   for   .     J.    S.    Jamieson.     Chem.    Boo.    Proc, 

J  908,  24,  144. 

TKH  solution  to  be  tested  is  heated  to  boiling  with  1  or 
2  o.o.  <>l  dilute  Bulphurio  acid  und  J  or  2  o.Ci  <<f  potassium 


bichromate  ;  it  is  then  cooled,  and  shaken  with  chloroform. 
The  chloroform  layer  is  separated,  washed  two  or  three 
times  with  water,  and  finally  shaken  with  a  little  dilute 
potassium  iodide  solution.  In  the  presence  of  a  bromide, 
the  chloroform  is  coloured  violet,  due  to  the  liberated 
iodine. 

The  following  equation  probably  represents  the  reaction  : 

6NaBr  +  K2Cr207  +  7H2S04  = 
3Na2S04  +  K2S04  +  Cr2(S04)3  +  7H20  +  3Br2. 

The  above  reaction  will  detect  0-5  mgrm.  of  sodium  or 
potassium  bromide,  either  free  or  in  presence  of  sodium 
chloride. 

Rosocyanin  [Detection  of  boric  acid  by  means  of  turmeric], 
L.  Clarke  and  C.  L.  Jackson.  Amer.  Chem.  J.,  1908, 
39,  696—718. 

Rosocyanin,  the  substance  which  is  produced  in  the 
test  for  boric  acid  by  turmeric  paper,  was  prepared  by 
the  authors  by  heating  pure  curcumin  with  boric  acid 
and  sulphuric  acid  in  alcoholic  solution,  and  purified 
by  washing  with  water  and  then  with  ether  to  remove 
unaltered  curcumin.  The  authors  have  not  succeeded 
in  crystallising  rosocyanin,  but  have  obtained  it  in  the 
form  of  a  purple  powder  with  a  yellowish-green  reflex. 
It  decomposes,  without  melting,  between  200°  and  230°  C, 
dissolves  in  alcohol,  forming  a  crimson  solution,  and 
forms  salts  of  a  beautiful  blue  colour.  Analysis  and 
molecular  weight  determinations  show  that  it  is  an 
isomeride  of  curcumin,  C14H140o,  with  only  one  hydrogen 
atom  replaceable  by  metals,  whereas  curcumin  has  two. 
The  authors  conclude  that  the  hydroxyl  of  curcumin 
which  undergoes  transformation  in  the  production  of 
rosocyanin  is  not  that  of  the  vanillin  ring,  but  the  less 
acid  hydroxyl  of  the  side  chain.  Rosocyanin  contains 
no  boron,  and  in  the  hope  of  explaining  the  specific 
part  played  by  boric  acid  in  its  formation,  the  authors 
have  investigated  the  intermediate  products.  Two  of 
these  were  obtained,  the  more  stable  being  a  vermilion- 
coloured  isomeride  of  curcumin,  to  which  the  authors 
give  the  name  of  rubrocur  cumin.  The  other  is  obtained 
when  the  alcoholic  solution  of  the  products  of  the 
rosocyanin  reaction  is  poured  into  ether  instead  of  water  ; 
it  appears  to  be  an  addition  compound  of  curcumin 
and  boric  acid  and  is  decomposed  by  water.  The  authors 
contradict  Emich's  assertion  that  the  blue  coloration, 
produced  by  alkalis  in  the  turmeric  test  for  boric  acid, 
is  a  specific  function  of  cellulose  ;  they  obtain  the  same 
blue  coloration  when  wool  dyed  with  turmeric  is  employed 
in  the  test.  In  the  preparation  of  rosocyanin,  acetone 
or  glacial  acetic  acid  can  take  the  place  of  the  alcohol, 
whilst  instead  of  mineral  acid,  glacial  acetic  acid  or  a 
polyvalent  alcohol  such  as  glycerol  or  mannitol  may 
be  used  ;   only  the  boric  acid  is  specific — J.  F.  B. 


IN  ORG  AN  IC—QV  AN  TIT  ATI  VE. 

Silver  ;    Volumetric  determination  of .     W.  R.  Lang 

and  J.  O.  Woodhouse.     Chem.  Soc  Trans.,  1908,  98. 
1037—1040. 


The  apparatus  is  shown  in  the  ligure.     The  flask  holds 
about-   tMK)  c.c.  ;     the   tube    0,    with   the   stopcock,    I)    is 
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about  6  mm.  diameter,  and  E  is  about  4  cm.  length  of  a 
thin  test-tube.  10 — 15  nun.  diameter.  The  bottom 
I  ML  of  0  are  rilled  with  washed  sand  between  two  plugs 
of  glass  wool,  and  the  bent  tube.  B.  attached  to  C  by 
rubber  tubing,  is  also  filled  with  glass  wool.  H  is  a 
three-way  tap.  connecting  either  with  J,  a  small  hand- 
bellows  to  drive  liquid  up  the  tube  C,  or  with  a  water 
aspirator.  The  solution  of  silver  to  be  titrated  is  placed 
in  the  tlask.  made  up  if  necessary  to  about  100  CO.,  2V/10 
sodium  chloride  solution  run  in  in  slight  excess,  and  the 
whole  boiled  to  coagulate  the  precipitate.  A  little 
Ay  100  silver  nitrate  is  now  run  in.  the  cork  and  tubes 
.ato  fitted,  and  air  is  drawn  through  to  agitate  the  solution. 
A  little  of  the  solution  is  now  forced  into  E  through  the 
glass  wool  and  sand  filter,  shut  off  by  D,  and  a  drop  of 
silver  solution  added.  The  whole  is  then  sucked  into 
the  flask,  followed  by  wash  water,  and  the  operations 
repeated  till  the  next  drop  of  silver  solution  fails  to  produce 
any  precipitate. — J.  T.  D. 


Minerals    and    industrial    products ;     Decomposition    of 

certain by  means  of  sodium  peroxide  and  metallic 

sulphides.     J.    H.    Walton,    jun.,    and   H.    A.    Scholz. 
Amer.  Chem.  J..  1908.  39.  771—789. 

The  decomposition  of  minerals  for  the  assay  of  lead, 
manganese,  chromium,  tungsten,  titanium,  etc.,  by  fusion 
with  sodium  peroxide  possesses  many  advantages  over 
the  method  of  decomposition  by  acids,  in  which  the  acids 
used  have  to  be  removed  by  evaporation.  The  fusion  is 
carried  out  in  a  nickel  crucible  with  rounded  corners  ; 
the  mineral  is  intimately  mixed  with  sodium  peroxide 
and  a  quantity  of  a  readily  combustible  substance  to 
generate  sufficient  heat  for  the  fusion  by  internal  com- 
bustion when  the  mixture  is  ignited  by  means  of  a  small 
piece  of  magnesium  ribbon.  Owing  to  the  method  of 
internal  heating,  the  attack  on  the  nickel  crucible  is 
practically  inappreciable.  Mixtures  of  sodium  peroxide, 
zinc  sulphide,  and  a  small  quantity  of  potassium  per- 
sulphate give  good  results  with  most  substances,  the 
proportions  of  the  ingredients  being  selected  to  give  the 
degree  of  heat  required  for  the  decomposition  of  the 
particular  mineral  under  treatment.  The  method  is 
particularly  applicable  to  sulphide  ores  and  substances 
rich  in  silica,  such  as  glazes,  slags,  and  clays.  With  basic 
substances,  such  as  franklinite  and  chrome  iron  ore, 
it  is  necessary  to  use  iron  pyrites  to  obtain  sufficient  heat  ; 
a  small  pioportion  of  magnesium  powder  is  also  useful 
for  increasing  the  heat.  The  whole  operation  occupies 
only  5  minutes,  and  the  melt  is  then  readily  soluble  in 
dilute  acid.  The  substance  to  be  decomposed  must  be 
ground  very  fine  and  passed  through  a  200-mesh  sieve  ; 
the  sodium  peroxide  must  be  free  from  small  lumps, 
and  the  mixtures  must  be  perfectly  uniform  to  ensure 
complete  decomposition.  All  the  ingredients  must  be 
perfectly  dry,  otherwise  premature  ignition  may  occur. 

—J.  F.  B. 


Phosphoric   acid   in    phosphates  ;     Volatilisation   of 

by  means  of  a  current  of  chlorine  and  carbon  tetrachloride. 
P.  Jannawh  and  W.  .Jilke.     <SVe  VII. 


Chlorine,   bromine,   and  iodine ;    Separation   of by 

means  of  hydrogen  peroxide.     P.  Jannasch.     See  VII. 


Silica  from  tungstic  anhydride.  ;    Separation  of .     E. 

Defacqz.     See  VII. 


Titanium    [in    ferrotitanium] ;     Determination    of 
G.  W.  Wdowischewski.     See  X. 


Lead  ;   Determination  of in  alloys.     W.  Elborne  and 

C.  M.   Warren.     See  X. 


ORGANIC— QUANT  IT  AT  I VE. 

Starch  :    Determination  of .     P.  Biourze.     See  XVI. 

Diastolic  power  of  malt  ;    Determination  of .     J.   C. 

Lintner.     Sec  XVII. 


XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 

Mercury  ;    Non-electrolytic  solution  of in  water  and 

other  solvents.     A.  Christoff.     Z.  physik.  Chem.,  1908, 
63.  346—354. 

The  results  of  the  investigation  go  to  show  that  mercury 
dissolves  non-electrolytically  in  water  containing  air, 
nitrogen,  carbonic  acid,  sulphuric  acid,  or  potassium 
hydroxide,  and  also  in  pure  benzene,  nitrobenzene,  and 
alcohol.  When  heated  to  98—99°  C.  pure  mercury 
(about  16£  grms.)  gave  up  to  3  litres  of  water  0-28  mgrm. 
and  to  10  litres  of  water  1-12  mgrms.  To  prove  the 
diffusibility  of  mercury  vapour  through  water,  acids, 
and  potassium  hydroxide,  the  dry  mercury  contained 
in  a  glass  cup  was  placed  in  a  desiccator,  the  bottom  of 
which  was  covered  with  distilled  water  or  the  solution  of 
acid  or  alkali.  A  solution  of  gold  chloride  contained 
in  a  glass  cup  was  placed  also  in  the  desiccator  at  some 
distance  from  the  cup  of  mercury  and  covered  by  a  bell 
jar.  The  diffusion  of  the  mercury  fumes  through  the 
solution  contained  in  the  desiccator  and  up  into  the  bell 
jar  is  readily  observed  by  the  deposition  which  takes  place 
on  the  surface  of  the  gold  chloride  solution. — W.  S. 

Alkali  metals  ;    Solutions  of in  liquefied  ammonia. 

O.  Ruff  and  J.  Zedner.     Ber.,  1908,  41,  1948—1960. 

Ruff  and  Geisel  have  previously  shown  (this  J.,  1906, 
314)  that  the  so-called  metal-ammonium  compounds  of 
Joannis  and  others,  consist  of  the  metal  with  a  coating 
of  a  saturated  solution  of  the  metal  in  liquefied  ammonia. 
The  authors  have  now  studied  these  solutions,  determining 
their  boiling  points,  melting  points,  etc.  It  was  found 
that  in  the  case  of  the  sodium  solutions,  there  are  two 
liquid  phases  within  a  definite  interval  of  temperature 
and  within  fairly  wide  limits  of  concentration.  Sufficient 
data  were  accumulated  for  constructing  the  equilibrium 
diagram  for  the  sodium  solutions,  but  not  for  the  potassium 
and  lithium  solutions.  The  existence  of  a  compound 
of  the  composition,  Na(NH3)5,  is  considered  probable. 

— A.  S. 

Keratin  molecule  ;  Position  of  the  sulphur  atom  in  the . 

0.  Baudisch,  Chem.-Zeit.,  1908,  32,  620. 

It  has  been  previously  pointed  out  by  Breinl  and  Baudisch 
that  the  sulphur  contained  in  human  hair  can  be  com- 
pletely oxidised  to  sulphuric  acid  by  boiling  with  hydrogen 
peroxide,  but  this  affords  no  proof  of  the  mode  of  com- 
bination of  the  sulphur  in  the  molecule,  since,  by  breaking 
off  the  oxidation  and  distilling  with  steam,  it  is  possible 
to  separate  the  sulphur  in  the  free  state.  Raikow  (this 
J.,  1905,  1088),  concluded  that  a  portion  at  least  of  the 
sulphur  in  keratin  must  be  combined  with  oxygen, 
from  the  observation  that  wool  and  hair  on  treatment 
with  syrupy  phosphoric  acid  at  the  ordinary  temperature 
yield  sulphur  dioxide.  This  was  contested  by  Grand- 
mougin,  but  is  confirmed  by  the  present  author's  experi- 
ments. He  finds  further  that  under  similar  conditions, 
viz.,  several  weeks'  treatment  at  ordinary  temperature 
in  the  dark,  the  sulphur  is  also  oxidised  by  neutral 
hydrogen  peroxide  (30  per  cent.).  At  the  end  of  five  weeks 
the  presence  of  sulphur  trioxide  was  demonstrated,  and 
this  goes  far  to  support  the  view  that  the  sulphur  in 
albuminous  bodies,  especially  in  keratin,  exists  in  com- 
bination with  oxygen.    Chlorinated  wool  similarly  treated 
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shows  no  trace  of  formation  of  sulphur  dioxide,  indicating 
that  chlorination  exercises  a  direct  influence  on  the 
sulphur  of  the  keratin  molecule. — R.  B.  B. 


Peroxydases  ;  Study  of  artificial .     J.  Wolff. 

rend.,  1908,  146,   1217—1220. 


Compt. 


The  oxidation  of  pyrogallol  to  purpurogallin  under  the 
combined  influence  of  the  ferrocyanide  of  colloidal  iron 
and  hydrogen  peroxide,  acting  as  a  peroxydase  system, 
has  been  studied  and  compared  with  oxidation  by  means 
of  a  natural  peroxydase.  With  increasing  amounts  of 
iron  compound  and  a  constant  amount  of  hydrogen 
peroxide,  the  amount  of  pyrogallol  oxidised  is  at  first 
proportional  to  the  colloidal  iron  present,  subsequently 
the  relationship  is  less  simple,  and  finally  an  additional 
amount  of  peroxydase  produces  no  increase  in  the  quantity 
of  purpurogallin  formed.  An  increase  in  the  amount  of 
hydrogen  peroxide  also  causes  an  increased  formation  of 
purpurogallin,  up  to  a  certain  point,  after  which  the 
augmentation  becomes  more  and  more  feeble.  The  iron 
compound  in  one  experiment  caused  the  oxidation  of 
nearly  4000  times  its  weight  of  pyrogallol.  Traces  of  iron 
or  copper  sulphate  considerably  retard  the  oxidation, 
manganese  sulphate  is  without  influence.  Small  quantities 
of  sulphuric  acid  also  cause  retardation,  as  does  dihydrogen 
potassium  phosphate.  These  results,  obtained  with  an 
artificial  enzyme,  are  closely  in  accord  with  the  behaviour 
of  the  natural  peroxydases  and  are  not  without  interest 
in  view  of  the  widespread  presence  of  peroxydases  and 
of  iron  in  living  organisms. — E.  F.  A. 

Catalysis  of  hydriodic  acid  by  hydrogen  peroxide  ;    Com- 
parative influence  of  iron  compounds  and  of  peroxydases 

on  the .     J.   Wolff  and  E.   de  Stceklin.     Compt. 

rend.,  1908,  146,  1415—1417.     (See  this  J.,  1908,  474.) 

The  oxidation  of  hydriodic  acid  by  hydrogen  peroxide 
is  accelerated  by  inorganic  iron  salts  and  also  by  many 
of  the  peroxydases.  With  the  former,  the  acceleration 
produced  is,  at  first,  considerable  and  dependent  on  the 
amount  of  iron  employed,  but  rapidly  diminishes  and 
becomes  independent  of  the  amount  of  the  catalyst. 
The  influence  of  the  peroxydase  is  not  so  marked,  but  is 
proportional  to  the  amount  of  the  enzyme  present. 
Colloidal  iron  ferrocyanide  does  not  produce  this  catalytic 
action,  which  is,  however,  effected  by  iron  thiocyanate. 
It  seems  that,  of  all  the  catalytic  actions  due  to  the 
peroxydases,  the  acceleration  of  the  decomposition  of 
hydriodic  acid  in  presence  of  hydrogen  peroxide  must  be 
regarded  as  the  specific  function  of  a  particular  enzyme. 

— T.  H.  P. 


New   Books. 

Annual  Statement  of  the  Tbade  of  the  United 
Kingdom  with  Foreign  Countries  and  British 
Possessions,  1907.  Volume  II.  [Cd.  4150.]  Price 
3s.  4d. 

Tins  volume  contains  abstract  and  detailed  tables  of 
imports  from,  and  exports  to,  each  oountry,  abstract  and 
detailed  tables  of  imports  and  exports  at  each  port,  the 
amount  of  customs  revenue  received  at  each  port  or  place, 

the   details   of    the    transhipments    under    bond    of  certain 

articles,  the  account  of  the  quantities  of  articles  liable  to 
customs  duties  remaining  in  bond,  and  the  details  of  the 
transhipments  of  free  goods  on  through  bills  of  lading. 
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I'raxis     dbs    ohemisohbb     Fabbtkbbtbibbbs.     Von 

Dr.    KlCIIAKI)    DXBBBAOK.       Zweite,    vei  liexserte     Aulln^e. 

.Julius  Springer's   Verlag,    Berlin,       1908.      Price   W8. 

8vo  volume,  containing  '.i'M\  pages  of  subject  matter 
with   117  illustrations,   and   an    alphabetical  index      The 


subject-matter  is  classified  as  follows : — General  : 
Problems  for  the  managing  chemist.  His  relations  with 
the  workmen.  His  duties  as  manager.  I.  Materials 
and  aids  in  technical  management.  a.  Materials  for 
apparatus,  and  their  utilisation,  b.  Mechanical  materials 
and  apparatus,  c.  Materials,  apparatus  and  agencies 
in  connection  with  plant  and  machinery,  d.  Treatment 
of  apparatus,  to  preserve  working  conditions.  II.  Rules 
for  choice  of  site,  building,  and  construction.  III.  The 
special  duties  of  the  managing  chemist.  a.  In  the 
laboratory.  B.  In  carrying  out  processes  on  the  large 
scale,  c.  General  arrangement,  in  large-scale  practice. 
IV.  Arrangements  for  the  prevention  of  dangers  and 
accidents  in  large  scale-practice.  V.  Varieties  of 
operations  to  be  conducted,  such  as  pulverising,  sifting, 
mixing,  dissolving,  lixiviating,  and  extracting  ;  shaking 
out,  evaporating,  distilling,  subliming,  decolorising, 
clarifying,  crystallising,  drying,  etc.  VI.  By-products, 
etc.  VII.  Calculations  and  inventories.  VIII.  Storage, 
protection,  packing,  and  dispatch  of  manufactured 
products. 

Local  Government  Board  (Medical  Department). 
Reports  of  the  Inspector  of  Foods.  No.  6.  On 
Preservatives  in  Meat  Foods  packed  in  Cans  or 
Glass.  Dr.  A.  W.  J.  MacFadden.  Wyman  &  Sons, 
Ltd.,  Fetter  Lane,  London,  E.C.  ;  or  Oliver  and  Boyd, 
Tweeddale  Court,  Edinburgh ;  or  E.  Ponsonby 
116,  Grafton  Street,  Dublin.     1908.     Price  4d. 


Laboratoriumsbuch  fur  die  Industrie  der 
Riechstoffe.  Von  Dr.  Oskar  Simon.  Verlag  von 
Wilhelm  Knapp,  Halle  a.  S.     1908.     Price  M3. 

8vo  volume,  containing  64  pages  of  subject-matter, 
and  an  alphabetical  index.  There  are  five  illustrations. 
The  text  is  subdivided  and  classified  according  to  the 
following  scheme  : — I.  General  Methods  of  Investi- 
gation, (a).  Physical  methods,  (b).  Chemical  methods, 
(c).  Examination  of  an  essential  oil.  (d).  Detection  in 
essential  oils  of  certain  frequently  occurring  adulterants. 
II.  Special  methods  of  examination  of  the  more 
important  perfumes,  (a).  Essential  oils.  (b).  Natural- 
and  artificial  agents.  (c).  Balsams  and  resins. 
(d).  Animal  raw  materials. 


SYNTHETISCHE    UNO   ISOLIERTE    RlECHSTOFFE    UND    DEREN 

Darstellung.      Von   Dr.    Rudolf   Knoll.      Wilhelm 
Knapp's  Verlag,  Halle  a.  S.      1908.     Price  M4.50. 

S\i>  volume,  containing  130  pages  of  subject-matter, 
and  an  alphabetical  index  of  subjects.  The  classification 
of  the  matter  is  as  follows  : — I.  General,  (i)  Rationale, 
mode  of  action,  and  intensity  of  perfumes,  (ii).  Chemical 
properties.  (iii),  Synthesis  of  artificial  perfumes, 
(iv).  Chemical  investigation  of  perfumes,  (v).  Apparatus 
necessary  for  the  preparation  of  artificial  perfumes,  etc. 
II.  Special.  (i),  Hydrocarbons  of  the  aliphatic  series 
(ii.),  Olefinic  terpenes.  (iii),  Cyclic  terpene-hydrocarbons. 
(iv.).  Sesqui-  and  polyterpenes.  (v).  Cyclic  aromatic 
hydrocarbons.  (vi).  Aliphatic  alcohols.  (vii),  Olefinic 
teipene       alcohols.  (viii).     Cyclic        terpenc       alcohols, 

(ix).    Cyclic       alcohols       (aromatic).  (x).     Phenols      and 

phenol  ethers.  111.  ALDEHYDES.  Olefinic  and  cyclic 
aldehydes.  IV.  KETONES,  (i),  Aliphatic  and  cyclic 
ketones.  (ii),  Lactones,  (iii),  Acids  and  their  esters, 
(iv),  Nitrogenous  perfumes.  (v).  Perfumes  containing 
sulphur.  (vi).  Perfume  compositions  to  imitate  natural 
essential  oils.  (vii).  Essential  oils  free  from  ter|HMics. 
(viii).   Appendix. 

Deb   Dampf  in    die  Chemisoheh   Teohnik.     Von   W. 

MOMBEB.        Mit    einem    Yorvort     von     l\K<;lK.ur  nosk  vi 

von    IiiKiuNii.      Wilhelm    Knapp's  Verlag,    Halle  n.  S. 
1908.     Prioe  M3.60. 

8vo  volume,  containing  IW  pageB  of  subject- matter  with 
°.<i  illustrations.      The   suhjeet-inatter   is  subdivided  and 
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classified  as  follows : — I,  Extent  of  employment  and 
use  of  steam.  II,  Physical  properties,  etc.,  of  steam. 
III.  Fuel  materials.  IV.  The  steam-boiler.  V,  Piston 
steam-engine.  VI.  Steam  turbine.  VII.  Steam-pressure 
cylinder.  VIII.  Heating  by  direct  steam.  IX,  Heating 
bv  indirect  steam.  X.  Heating  apparatus.  XI,  Evapora- 
tion. XII,  Distillation.  XIII,  Rectification.  XIV, 
Extraction.  XV,  Drying.  XVI,  Various  methods  of 
utilising  steam.      XVII.  Steam-piping  and  connections. 

Das  Erdol,  seine  VEBABBErruNo  und  Verwendung. 

ElNE   GEDRANGTE     SCHILDERUNG    DES    GeSAMTGEBIETES 

der  Erdol- Industrie.  Von  Dr.  Richard  Kissling. 
Wilhelm  Knapp's  Verlag,  Halle  a.  S.  1908. 
Price  Mo. 40. 

8vo  volume,  containing  154  pages  of  subject-matter 
with  thirty  illustrations.  The  subject-matter  is  classified 
as  follows  : — I,  Petroleum  ;  origin  ;  occurrence  and 
extent.  Chemical  and  physical  condition.  Transport. 
IT.  (i).  Working  up  and  refining  petroleum.  (ii), 
Processes  for  working  and  extraction.  (iii).  Working 
up  the  by-products.  Ill,  Employment  and  uses  of 
petroleum,  and  petroleum  products,  including  paraffin  wax. 


Patent   List. 

Where  a  complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patenta,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised- 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY, 

Applications. 
13,760.  Klug.     See  under  V. 

13,776.  Grouvelle  and  Arquembourg.  Condensers, 
heaters,  and  evaporators.  [Addition  to  No.  10,143  of 
1902.]     June  29. 

14,014.  Tomlinson-Haas,  Ltd.  (F.  Haas  Ges.).  Appa- 
ratus for  treating  materials  with  gases  for  drying,  bleach- 
ing, etc.     July  2. 

14,155.  Read  and  Campbell.     Filters.     July  3. 

14,256.  Schmitt  and  Ahrens.     See  under  XY1I1A. 

14,444.  Alvord.     Power  filter  press.*     July  7. 

14,674.  Featherstone.     Filters.     July  10. 

14,686.  Ados  Ges.,  and  Metzerath.  Process  and  appa- 
ratus for  mixing  liquids.  [Ger.  Appl.,  July  13,  1907.]* 
July  10. 

Complete  Specifications  Accepted. 

15,458  (1907).  Kitchen  and  Von  Bernuth.  FurnaceB 
and  gas  producers.     July  15. 

15,533  (1907).  Lebedeff  and  Pomeranzoff.  Regenera- 
tive furnaces.     July  15. 

26,052  (1907).  Wiart.  Instantaneously     condensing 

vapours  and  gases  without  a  cooling  agent.     July  15. 

26,526  (1907).  Jones.    Pulverising  liquids.    July  8. 

2702  (1908).  Fairbrother  (Moller  und  Pfeifer).  Drying 
apparatus.     July  8. 

7094  (1907).  Richards.  Apparatus  for  condensing  fumes, 
vapours,  etc.     July  15. 

II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 
13,753.  Jabs.     Gas  producers.*     June  29. 


14,165  and  14,166.  Parker.  Destructive  distillation  of 
coal.     July  3. 

14.167.  Parker.  Apparatus  for  the  destructive  dis- 
tillation of  coal.     July  3. 

14.168.  Parker.  Apparatus  for  the  destructive  distilla- 
tion of  coal  and  other  carbonaceous  substances.     July  3. 

14.169.  Parker.  Retorts  for  the  destructive  distillation 
of  coal.     July  3. 

14,292.  Fielding.     Gas  producer.     July  6. 

14,405.  Berry.     Suction  gas  plants.     July  7. 

14,436.  British  Thomson-Houston  Co.,  Howell,  and 
Needham.  Manufacture  of  filaments  for  incandescent 
electric  lamps.     July  7. 

14,558.  Justice  (Coal  Treating  Co.).  Facilitating  and 
controlling  the  combustion  of  fuel  and  preventing  smoke. 
July  9. 

14,588.  Smith.  Purification  of  coal  and  other  gases. 
July  9. 

14,604.  Bolz,     Gas  generating  furnaces.*     July  9. 

14,692.  Bethge.     Mixture  for  flash-lights,  etc.  *  July  10. 

Complete  Specifications  Accepted. 

14,671  (1907).  Hense.  Manufacture  of  liquid  com- 
bustibles and  solvents  from  mineral  oils.     July  8. 

15,458  (1907).  Kitchen  and  Von  Bernuth.     See  under  I. 

15,510  (1907).  Deutsche  Gasgluhlicht  A.-G.  Manu. 
facture  of  illuminating  bodies  for  electric  incandescence 
lamps.    July  8. 

15,593  (1907).  Claussen  and  Corbett.  Liquid  hydro- 
carbons for  motive  power,  heating,  lighting,  solvents,  etc. 
July  8. 

17,858  (1907).  Koppers.  Retort  furnaces  for  making 
gas  and  coke.     July  8. 

18,825  (1907).  Parker,  and  Automobile  Gas  Producer 
Synd.,  Ltd.     Gas  producers.     July  8. 

1852  (1908).  Lake  (A.-G.  f.  Selas-Beleuchtung). 
Manufacture  of  mantles  for  incandescent  lamps.     July  8. 

22,965  (1907).  Hill  and  Westwood.  Apparatus  for 
making  combustible  heating  and  illuminating  gas. 
July  15. 

26,593  (1907).  Ries.     Manufacture  of  gas.     July  15. 

2874  (1907).  Hill  and  Westwood.  Apparatus  for  making 
heating  and  illuminating  gas.     July  15. 

2700  (1908).  Wynne.     Liquid  fuels.     July  8. 

3055  (1908).  White.   Incandescent  gas  mantles.    July  8. 

3462  (1908).  Morton.     Gas  producers. 

6026  (1908).  Ross.  Manufacture  of  incandescent  gas 
mantles.     July  15. 

11,524  (1908).  Siemens  und  Halske  A.-G.  Manufacture 
of  metal  electric  lamp  filaments  free  from  carbon.   July  15. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Complete  Specifications  Accepted. 
14,671  (1907).  Hense.     See  under  II. 
25,075  (1907).  D'Olivier-Mansan.     See  under  IX. 

IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

13,789.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  pentabromindigo  and  an  intermediate  product. 
June  29. 
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14,075.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  safranine  series. 
July  2. 

Complete  Specifications  Accepted. 

15,204  (1907).  Shillito  (Aniline  Colour  and  Extract 
Works).  Manufacture  of  blue  colouring  matters  of  the 
triphenylmethane  series.     July  15. 

16,246  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).    Manufacture  of  anthracene  compounds.    July  8. 

16,505  (1907).  Badische  Anilin  und  Soda  Fabrik.  Manu- 
facture of  vat  colouring  matters  of  the  anthracene  series. 
July  8. 


V.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND   FINISHING    TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

13,760.  Klug.  Apparatus  for  drying  textile  and  other 
materials.     June  29. 

13,790.  Imray  (Meister,  Lucius,  und  Bruning).  See 
under  XX. 

13.896.  Freiberger.  Method  of  figuring  textiles.* 
June  30. 

13.897.  Drews.  Treatment  of  leaves  and  other  vegetable 
matter  for  the  extraction  of  fibre.  *     June  30, 

".'  13,933.  British  Cotton  and  Wool  Dyers'  Assoc,  and 
Hoegger.  Cop  dyeing  machines.  [Comprised  in  No.  25,696 
of  1907.]     July  1. 

14,070.  Lightowlers.  Disinfecting  wool  in  bale  form. 
July  2. 

14,123.  Bryom.  Dyeing  aniline  black  on  cotton  cloth. 
July  3. 

14,143.  Lecoeur.  Manufacture  of  threads  and'filaments 
of  cellulose.     July  3. 

14,337.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Bowking  material  which  has  been  dyed  or  printed  with  vat 
dyestuffs.     July  6. 

14,593.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Production  of  green,  olive,  and  brown  effects  in  dyeing  and 
printing.     July  9. 

14,605.  Lehnig.     Textile  product.*     July  9. 

14,655.  Mackey.  Apparatus  for  purifying  dye- water  and 
similar  effluent.     July  10. 

Complete  Specifications  Accepted. 

14,611  (1907).  Turner.  Fabric  and  method  for  producing 
the  same.     July  8. 

14.780.  (1907).  Halliwell,  and  Mather  and  Piatt,  Ltd. 
Apparatus  for  dyeing,  bleaching,  and  treating  fibrous 
materials.      July  8. 

15,095  (1907).  Hunt  and  Moscrop.  Apparatus  for 
bleaching,  scouring,  dyeing,  etc.,  fabrics  in  the  open  con- 
dition.    .July   15. 

15,837  (1907).  Ashworth  and  Hall.  Mercerising  cloth 
and  apparatus  therefor.     .July  15. 

16,189  (1907).  Green.  Production  of  aniline  black  on 
textile  fibres  and  fabrics.     July  15. 


VII.     ACIDS,  ALKALIS.  AND  SALTS. 
Afpxjoatioks. 

13,792.  Eborhard.  Increasing  the  mobility  and  reac- 
tivity of  water-glass.  [Additon  to  No.  12,980  of  1908.]* 
June  29. 

13,820.  Pochin  and  Richardson.  Manufacture  of  ferric 
sulphate.     Juno  30. 


13,968.  Dahl.         Production    of    oxygen    compounds. 
[Swed.  Appl.,  July  1,  1907.]*     July  1, 

14,234.  Gutensohn.     Recovering  metallic  copper  from 
sulphate  solutions.     July  4. 

14,349.  Brotherton  and  Wyld.    Saturator  for  the  manu- 
facture of  sulphate  of  ammonia.     July  7. 

14,372.  Phillips  and  Phillips.  Compressing  solid  graphite 
at  a  high  temperature  into  a  diamond.     July  7. 

14,707.  Peniakoff.    Manufacture  of  alkaline  aluminates. 
[Fr.  Appl.,  Jan.  29,  1908.]*     July  10. 

Complete  Specifications  Accepted. 

16,047  (1907).  Tassopoulos.     Manufacture  of  cream  of 
tartar.     July  15. 

16.067  (1907).    Ramsay.      Manufacture   of  nitric   acid. 
July  15. 

16.068  (1907).    Ramsay.       Manufacture    of    oxides    of 
nitrogen.     July  15. 

16,162  (1907).  Muntz  and  Girard.    Utilising  peat  in'  pro- 
ducing calcium  and  ammonium  nitrates.     July  8. 

25,215  (1907).  Jaubert.    Manufacture  and  purification  of 
hydrogen.     July  8. 

6155  (1908).   Naville,   Guye,   and  Guye.      Recovery  of 
oxides  of  nitrogen  diluted  with  air.     July  8. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

13,830.  Fuchs.    Production  of  ceramic  prints.  *  June  30. 

Complete  Specifications  Accepted. 

12,583  (1907).    Lake  (Chem.   Fabr.   Gustrow).      Manu- 
facture of  enamel.     July  8. 

27,714  (1907).  Andris.    Glass  melting  furnaces.    July  15. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

13,941.  Turner.    Manufacture  of  artificial  stone.  July  1. 

14,043.  Lensch.        Manufacture    of    artificial    marble. 
July  2. 

14,336.  Kelly.    Manufacture  of  cement  and  calcination 
of  chalk  or  lime  and  carbon.     July  6. 

14,342.    Berner,  Frankl,  and  Mendelsohn.     Manufacture 
of  artificial  stone.     .Lily  6. 

14.619.    Brearley  and  Moorwood.    Manufacture  of  silica 
bricks,  ganister,  and  oilier  refractory  materials.    July  10. 

Complete  Specification^  Acckptkd. 

15,964  (1907).  Thom.    Manufacture  of  lithographic  stone 
artificially.     July  15. 

25,075  (1907).   D'Olivicr-Mansan.      Material  from   pitch 
suitable  for  making  paving,  pipes,  walls,  etc.     July  15. 

25,795  (1907).  ('olios  Portland  Cement  Co.  (Colloseuf). 

Manufacture  of  hydraulic  and  like  cement.      July  8. 

28,188  (1907).  Jensen.     Manufacture  of  cement.    July  8. 

289    (1908).    Payne.        Imitation    marble    and     granite 
July  8. 

5279  (1908).   Ali Cohen.     Insulating,  impregnating,  and 
protective  materials.     July  8. 
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X.— METALLURGY. 

Applications. 


Tempering    iron. 


13.699.     Torrini    and    Hoffmann. 
June  29. 

13.715.  Mason.  Preventing  metals  from  rusting  after 
they  are  electroplated.     June  29. 

13.963.  Cowper-Coles.     Alloys.     July  1. 

13.964.  Witter.  Recovering  the  volatile  metals  and 
metalloids  from  the  products  or  slags  of  lead  and  copper 
smelters.     [Or.  Appl..  July  2,  1907 J*    Jnly  1. 

14.093.  Baraduc-Muller.  Obtaining  metals  or  steels  of 
all  qualities.     [Ft.  Appl..  July  2,  1907.]*     July  2. 

14,234.  Gutensohn.     See  under  X. 

14.297.  De  Bechi  and  Blythe.  Dissolving  impure  tin  or 
tin  alloys.     July  6. 

14.399.  Schumacher.  Manufacture  of  briquettes  from 
blast  furnace  dust.*     July  7. 

14.434.  Williams.    Treatment  of  copper  ores.*    July  7. 

Complete  Specifications  Accepted. 

26.322  (1907).  Centralstelle  f.  Wissensch.-Techn.  Unter- 
suchungen.     Aluminium  alloys.     July  15. 

6028  (1908).  Rousseau.     Crucible  furnaces.    July   15. 

XL— ELECTRO-CHEMISTRY  AND    ELECTRO 
METALLURGY. 

Applications. 

13,734.  Cornaro.  Electrodes  for  electric  furnaces,  etc. 
[Ital.  Appl.,  June  27,  1907.]*     June  29. 

13,779.  Osmond.  Apparatus  for  the  electrodeposition 
of  metals,  etc.     June  29. 

Complete  Specifications  Accepted. 

24,707  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co.).    Refractory  electric  conductors.     July  8. 

3507  (1908).  Passburg.  Vacuum  drying  and  impreg- 
nating apparatus  for  electric  cables.     July  15. 

5279  (1908).  Ali- Cohen.     See  under  IX. 


XIL— FATTY   OILS,   FATS,   WAXES,   AND   SOAPS. 

Application. 

14,623.  Moore-Irvine.     Apparatus  for  the  manufacture 
of  soap,  etc.     July  10. 

Complete  Specification  Accepted. 

15,264(1907).  Baker.    Apparatus  for  cooling,  moulding, 
cutting,  and  drying  soap,  etc.     July  8. 


XIII. —PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

(.4.) — Pigments,  Paints. 

Applications. 

14,157.  Paton   and  Rowland.     Paint  and  paint  com- 
pounds.    July  3. 

14,338.  Johnson  (Badische  Anilin   und  Soda  Fabrik). 
Production  of  pigments.     July  6. 

Complete  Specification  Accepted. 

2644   (1908).  Knowles   and   Kinder.      Manufacture   of 
distemper  and  water  paints.     July  8. 

(C. ) — India-Rubber. 
Complete  Specification  Accepted. 
26,432  (1907).   Roland*     Elastic  compositions.     July  8. 


~-     ~ \     = 

XIV.— TANNING,  LEATHER,  GLUE,  SIZE.   Etc. 

Applications. 

13,768.  Landenberger  (Marwedel).  Tanning  process. 
June  29. 

14,397.  Pozzi  and  Tondelli.  Obtaining  artificial  horn 
from  casein.     [Ital.  Appl.,  July  8,  1907.]*    July  7. 

14,597    Cordingley.    Process  for  tanning  hides.    July  9. 

Complete  Specification  Accepted. 

929  (1908).  Case.  Manufacture  of  leather  board. 
July  15. 


XVL— SUGAR,    STARCH,     GUM,     Etc. 

Complete  Specification  Accepted. 

1351    (1908).  Fritsche.    Production    of   soluble   starch, 
and  removing  starch  from  textile  materials.     Juli   S. 


XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

13,811.  Hampton.  Extraction  of  yeast  from  waste 
liquors  of  breweries  and  distilleries  to  render  the  liquids 
suitable  for  sewage  disposal,  and  separation  of  yeasts 
from  fermented  liquids.     June  30. 

14,515.   Kummle.     Manufacture  of  beer.*     July  8. 


XVIIL— FOODS;    SANITATION,  WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

(A.) — Foods. 

Applications 

14,249.  Slavoff.      Preparation      of     coagulated      milk. 
July  4. 

14,256.  Schmitt     and     Ahrens      Process     for      drying 
albumen  and  the  like.*     July  4. 

Complete  Specifications  Accepted. 

15,340  (1907).    Ramsay.      Bleaching     flour.      July    8. 

15,700  (1907).  Nussbaum.     Producing  acid-albuminate 
from  albumen  and  albuminous  substances      July  15. 

5810  (1908).  Schou.     Butter   manufacture.     July   a 

7732  (1908).  Jung  and  Jung.    Non-alcoholic  beveraires. 
July  15.  6 

(C. ) — Disinfectants. 

Complete  Specification  Accepted. 

4535  (1907).  Howorth  (Lutz  et  Cie.).     Manufacture  of 
microbicide  agents.     July  15. 


XIX.— PAPER,  PASTEBOARD,  Etc 

Applications. 

13,994.  Franz.     Treatment  of  peat  ribre  and  its  manu- 
facture into  paper  and  cardboard  *     July  1. 

14,180.  Miihlendiek.     Increasing  the  tearing  resistance 
of  paper.*     July  3. 

Complete  Specification  Accepted. 

8542  (1908).  De     Briailles      Substitute     for    celluloid, 
July  15 
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XX— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

13,790.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  organic  aldehyde  and  ketone  compounds  and 
their  employment  in  colour  printing.     June  29. 

14,408.  Zimmermann  (Chem.  Fabr.  auf  Actien,  vorm. 
E.  Schering).     Manufacture  of  bornyl  oxalate.     July  7. 

14,752.  Liitkehermolle.  Manufacture  of  isobornyl  esters 
from  pinene  halogen  hydrates.  [Ger.  Appl.,  July  12, 
1907.]*     July  11.  , 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 

14,58f     Fenske      Colou     photography      July  9. 


Complete  Specification  Accepted. 
28,406  (1907).  Mees,    and   Wratten   and   Wainwiight, 
Ltd.     Plates  or  screens   for  direct  colour   photography. 
July  8. 


XXII.— EXPLOSIVES,  MATCHES,  &c 

Application. 

13,890.  Larsen.  Waterproofing  blasting  cartridges. 
June  30. 

Complete  Specification  Accepted. 

12,378  (1907).  New  Explosives  Co.,  and  Carter.  Manu- 
facture of  compressed  guncotton  charges.     July  8. 

XXIIL— GENERAL      ANALYTICAL       CHEMISTRY. 

Complete  Specification  Accepted. 

15,263  (1907).  Kallab.  Apparatus  for  comparing  and 
determining  colours  and  tints  and  ascertaining  the  com- 
ponents thereof.     July  8. 
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PROCEEDINGS 

OF   THE 

TWENTY-SEVENTH  ANNUAL  MEETING. 

NEWCASTLE. 
Wednesday,  July  22,  1908. 

The  Annual  General  Meeting  of  the  Society  was  held 
in  the  Great  Hall  of  the  Armstrong  College,  Newcastle. 
on  Wednesday.  July  22,  1908.  the  President,  Sir  Boverton 
Redwood,  D.Sc.,  in  the  Chair.  There  were  also  on  the 
platform  the  Lord  Mayor  of  Newcastle  (Mr.  W.  J. 
Sanderson),  Sir  Andrew'  Noble,  Bart,,  K.C.B.,  F.R.S., 
Professor  Raphael  Meldola,  F.R.S.,  Professor  G.  A.  Lebour, 
M.A..  D.Sc.,  Vice-Principal  of  the  College,  Mr.  N.  H. 
Martin,  Chairman  of  the  Newcastle  Section,  Mr.  Thomas 
Tyrer.  Hon.  Treasurer,  Dr.  J.  Lewkowitsch,  and  the 
Secretary.  Mr.  Charles  G.  Cresswell. 

The  Lord  Mayor,  on  behalf  of  the  City  Corporation 
and  people  of  Newcastle,  welcomed  the  members  of  the 
Society  to  that  ancient  city.  He  thought  they  could  not 
have  chosen  a  more  suitable  building  in  which  to  hold 
their  meeting.  Tyneside  was  practically  the  birthplace 
of  the  chemical  industry,  and  until  a  few  years  ago  they 
could  have  shown  the  visitors  chemical  factories,  paper 
mills,  and  glass  works,  but  unfortunately  those  industries 
to-day  were  few  and  far  between.  Nevertheless  they  were 
still  deeply  interested  in  the  chemical  industry,  and  many 
of  the  leading  citizens  were  very  closely  identified  with  it. 
He  therefore  offered  the  visitors  a  very  cordial  welcome 
to  a  city  full  of  interest. 

The  President  said  the  Society  of  Chemical  Industry 
had  had  many  civic  welcomes  extended  to  it,  but  he  was 
sure  that  on  no  previous  occasion  had  kinder,  more 
sympathetic,  or  more  encouraging  words  been  uttered 
than  had  fallen  from  the  lips  of  the  Lord  Mayor,  who  had 
shown  his  interest  in  the  Society  by  personally  attending 
that  morning  to  extend  a  welcome  to  them.  The  welcome 
was  gratifying  not  only  to  the  members  of  the  Society 
present,  but  would  be  equally  gratifying  to  the  thousands 
of  members  who  were  unable  to  be  with  them  and  who 
would  learn  of  the  proceedings  through  the  printed  record 
in  due  course. 

Professor  Lebottr,  in  the  unavoidable  absence  of  the 
Principal  of  the  College,  Sir  Isambard  Owen,  through 
illness,  also  welcomed  the  visitors  on  behalf  of  the  President 
and  Council  of  the  College.  He  said  they  had  the  greatest 
satisfaction  in  welcoming  such  a  body  as  that  represented 
by  the  Society  of  Chemical  Industry.  The  College  was  a 
sort  of  centre  of  radio-activity ;  portions  of  themselves 
went  to  different  parts  of  the  world,  and  occasionally 
some  of  the  particles  came  back  to  them.  He  was  pleased 
to  see  in  the  Hall  several  old  students,  whom  he  was  glad 
to  welcome  back  to  the  scene  of  their  former  studies. 

The  President  said  it  was  a  most  agreeable  compliment 
to  be  welcomed  not  only  by  the  Lord  Mayor  but  by  the 
head  of  the  College,  and  he  was  deeply  indebted  to 
Professor  Lebour  for  his  kindly  expressions  of  welcome. 

The  Secretary  read  the  Minutes  of  the  Annual  General 
Meeting  at  Birmingham  on  July  10,  1907,  and  also  the 
Minutes  of  an  Extraordinary  General  Meeting  in  London 
on  June  15,  1908.  The  Secretary  afterwards  intimated 
that  he  had  received  a  number  of  letters  regretting  inability 
to  attend. 

The  President  said  immediately  before  that  meeting 
he  had  had  placed  in  his  hands  a  letter  from  Professor 
W.  R.  E.  Hodgkinson,  of  the  Ordnance  College,  Woolwich. 
The  letter  read :  "  I  regret  very  much  that  official  duties 
prevent  my  attendance  at  the  Council  and  Annual  Meetings 
in  Newcastle.  May  I  ask  you  to  present  to  Sir  Andrew 
Noble  our  hearty  congratulations  from  the  Ordnance 
College,  Woolwich,  which  I  am  unfortunately  unable  to 
convey  personally."' 

The  President  said  that  the  new  by-laws  which  were 
rendered  necessary  by  the  Charter  of  Incorporation  which 


the  Society  had  received  from  the  Sovereign  had  been 
duly  allowed  by  the  Privy  Council.  To  some  of  them  that 
might  not  appear  a  very  important  matter,  but  he  could 
assure  them  that  the  drafting  of  the  by-laws,  and  the 
bringing  of  them  into  form  acceptable  to  the  Privy  Council, 
had  entailed  very  heavy  labour  upon  the  Council  and  upon 
the  General  Secretary,  and  it  was  a  matter  for  congratu- 
lation that  at  length  those  labours  had  been  brought 
to  a  satisfactory  conclusion.  The  by-laws  had  been  duly 
advertised  in  the  "  London  Gazette,"  and  a  print  of  them 
would  be  issued  in  the  next  number  of  the  Journal.  One 
matter  arising  out  of  the  new  by-laws  had  received  con- 
sideration at  the  Council  meeting  immediately  prior  to 
that  meeting.  It  was  provided  in  the  new  by-laws  that 
they  could  continue  to  have  trustees,  in  whom  the  property 
of  the  Society  was  vested,  or  they  might,  now  they  were 
an  incorporated  body,  hold  the  property  in  the  name  of 
the  Society.  It  was  impossible  to  decide  which  of  the  two 
alternative  courses  it  was  desirable  to  adopt  until  the 
by-laws  were  passed  by  the  Privy  Council.  At  the 
Council  meeting  held  that  day,  it  was  unanimously 
resolved  that  it  be  a  recommendation  to  that  General 
Meeting  that  the  existing  trustees — those  who  were 
trustees  under  the  old  by-laws — should  continue  to  hold 
office  until  the  matter  had  been  otherwise  dealt  with.  He 
asked  the  concurrence  of  the  members  in  that  recom- 
mendation.— The  motion  was  carried  unanimously. 

The  President  said  at  that  point  it  might  be  con- 
venient to  make  another  announcement,  which  he  felt 
sure  would  be  gratifying  to  the  members  generally — it 
was  that  the  second  or  "  Subject-matter  "  portion  of  the 
Decennial  Index  to  the  Society's  Journal  was  now  in 
type.  The  Honorary  Treasurer  had  handed  him  a  com- 
munication from  the  printers,  who  stated  that  they  would 
be  able  to  commence  delivery  of  the  Index  on  July  31. 
and  from  that  date  they  would  send  them  out  daily  as 
orders  came  in.  It  would  be  pleasing  to  the  Council  if 
those  members  who  had  apparently  delayed  ordering  the 
"  Decennial "  Index  until  they  were  within  measureable 
distance  of  getting  it,  would  send  in  their  subscriptions 
forthwith.  With  the  preparation  of  that  Index,  Mr. 
Renaut  completed  twenty-five  years'  connection  with 
the  Society,  and  they  might  take  that  opportunity  of 
expressing  their  satisfaction  at  the  way  Mr.  Renaut  had 
carried  out  the  work  entrusted  to  him.  It  was  only 
Mr.  Renaut's  due  that  they  should  place  on  record  their 
appreciation  of  his  services,  and  he  therefore  proposed 
that  the  Secretary  send  Mr.  Renaut  a  written  expression 
of  the  thanks  of  the  Society  for  his  twenty-five  years' 
service  in  that  particular  matter. — The  motion  was 
carried  unanimously. 

The  Secretary  said  that  only  sufficient  nominations 
had  been  received  to  fill  the  vacancies  on  the  new  Council, 
and  therefore  it  had  been  unnecessary  to  have  a  ballot. 
The  new  Council  would  be  formed  as  follows : — 

LIST    OF    COUNCIL    1908-1909. 


President :    Raphael  Meldola,  F.R.S. 
Vice-Presidents : 
Eustace  Carey.  Walter  F.  Reid. 

Dr.  Edw.  Divers,  F.R.S.  A.  Gordon  Salamon. 

Dr.  J.  T.  Dunn.  George  C.  Stone. 

Prof.  Percy  F.  Frankland,  F.R.S.         Dr.  T.  B.  Wagner. 
Arthur  R.  Ling.  Charles  Wightman. 

Sir  Boverton  Redwood.  R.  C.  Woodcook. 

Ordinary  Members  of  Council. 
Prof.  P.  Phillips  Bedson.  I     E.  Grant  Hooper. 

Prof.  W.  Hodgson  Ellis.  Dr.  Charles  A.  Keane. 


Oscar  Guttmann. 
Henry  Hemingway. 
Prof.  G.  G.  Henderson. 
Prof.  W.  R.  E.  Hodgkinson 

Sectional  Chairmen  and  Secretaries  : 
Birmingham. 


C.  T.  Kingzett. 
Frank  H.  Tate. 
Dr.    Leonard  T.  Thome. 
Harold  Van  der  Linde. 


Harry  Silvester. 

Dr.  Milton  L.  Hersey. 

Max  Muspratt. 

Dr.  J.  Lewkowitsch. 


Canada. 
I 
Liverpool. 


London. 


F.  R.  O'Shaughnessy. 
Alfred  Burton. 
W.  Roscoe  Hardwick. 
Julian  L.  Baker. 


778 


ANNUAL    MEETING. 


[Aug.  15,  1908. 


C.  J.  Potter. 
F.  E.  Atteaux. 
Maximilian  Toch. 
Oliver  Quibell. 

D.  J.  Playfair. 
Prof.  J.  A.  Schofleld. 
Prof.  W.  M.  Gardner. 


Manchester. 
B.  H.  Clayton  (Vice-Chairman).     I  Julius  Hiibner. 

Newcastle. 

I  Dr.  F.  C.  Garrett. 

New  England. 

Alan  A.   Claflin. 
New  York. 

]  Dr.  H.  Schweitzer. 

Nottingham. 

I  S.  R.  Trotman. 

Scotland. 

|  Dr.  Chas.  E.  Fawsitt. 

Sydney,  n.S.W. 

I  T.  U.  Walton. 

Yorkshire. 

I  Thos.  Fairley. 

Honorary  Treasurer  : 
Thomas  Tyrer,  Stirling  Chemical  Works,  Stratford,  E. 
Hon.    Foreign   Secretary  : 
Dr.  LudwiR  Mond,  F.R.S. 
Secretary :     Charles    G.    Cresswell,    59,    Palace   Chambers,    West- 
minster, S.W. 
Teleg.aphic  Address  :   59,  Palatable,  London. 
Telephone  Number  :    715,  Victoria. 

The  President  said  there  were  several  names  on  the 
Council  which  gave  added  distinction  to  the  Society,  and 
he  declared  the  elections  to  have  been  duly  made. 

The  Hon.  Treasurer  presented  the  financial  statement 
of  the  Society  made  up  to  February  29,  1908,  showing  a 
balance  of  revenue  over  expenditure  of  £92  19s.  4d.  That 
sum,  he  pointed  out,  was  not  a  large  margin,  but  he  could 
assure  the  members  that  they  were  earnestly  endeavouring 
to  combine  efficiency  with  economy. 

Mr.  C.  J.  Potter  moved,  and  Mr.  J.  M.  Collett 
seconded,  a  vote  of  thanks  to  the  Treasurer,  and  it  was 
agreed  to. 

The  Secretary  read  the  report  of  the  Council. 

REPORT    OF    COUNCIL. 

The  number  of  members  on  the  register  is  4520  as 
compared  with  4,519  at  the  last  Annual  Meeting. 
During  the  year  270  members  have  been  elected,  as 
compared  with  321  last  year,  and  the  losses  have  been  269 
as  against  231.  There  were  47  deaths  as  compared 
with  42  last  year. 

The  names  of  the  members  removed  by  death  are  : — 
G.  H.  Anderton,  Dr.  G.  Archbold,  P.  T.  Austen,  S.  Banner, 
Wm.  Bowen,  Dr.  J.  Clark,  C.  Goddard  Clarke,  M.P., 
Jos.  Crowther,  Dr.  A.  Dupre,  F.R.S.,  Sir  John  Evans 
K.C.B.,  F.R.S.,  Dr.  T.  Evans,  A.  E.  Fasnacht,  R.  J. 
Friswell,  Dr.  K.  M.  Gokhale,  Samuel  Hall,  Dr.  B.  J. 
Harrington,  0.  Heslop,  H.  Hochstetter,  John  Hollway, 
P.  L.  Huskisson,  A.  E.  Jessup,  J.  Grove  Johnson.  Jas.  Kerr, 
Thos.  Kier,  F.  H.  Leeds,  Jas.  McCulloch,  T.  P.  McVie, 
D.  Marshall,  Thos.  Morson,  E.  Gordon  N.  North,  G.  Olsson, 
Lord  Overtoun,  F.  J.  M.  Page,  Sir  Wm.  PeTkin,  F.R.S., 
Frank  Pope,  Fred  Render,  W.  A.  Shenstone,  F.R.S. . 
A.  E.  Shorter,  Dr.  F.  J.  Smale,  E.  Sonstadt,  Jno.  Stoer, 
Albert  Terry,  G.  F.  Ulmer,  C.  Vigelius,  J.  D.  Warren, 
H.   Winsloe,  Dr.  D.  Woodman. 

Among  these,  Sir  John  Evans  and  Sir  Wm.  Perkin 
had  filled  the  office  of  President  of  the  Society,  and 
Mr.  Samuel  Hall  was  for  many  years  its  Hon.  Treasurer. 

Mr.  Thos.  Tyrer  has  been  unanimously  elected  Hon. 
Treasurer,  in  succession  to  the  late  Mr.  Hall,  and  Mr.  S. 
Godfrey  Hall  has  been  made  one  of  the  Society's  Trustees. 
Under  the  new  Bydaws,  the  Hon.  Treasurer  and  Hon. 
Foreign  Secretary  become  officers  of  Council  and  are 
appointed  instead  of  being  elected. 

The  Hon.  Treasurer's  financial  report  was  issued 
in  the  Journal  for  June  30th,  and  will  be  laid  before 
the  meeting. 

The  Journal  for  1907  numbered  1302  pages  without 
the  Supplement,  which  is  now  printed  separately,  and 
this  will  reduce  the  Journal  when  bound  up  by  some 
40  pages. 

During  the  past  session  90  original  papers  with 
discussions  have  appeared  in  the  Journal,  as  compared 
with  111  for  the  previous  session. 

The  subject  matter  portion  of  the  Decennial  Index 
is  now  ready  and  will  he  in  the  hands  of  members  shortly, 
thus  completing  the  work,  and  the  Council  feels  that  only 
an   increased   demand   for  the   volume   will  justify  .such   ii 

Work  being  again  undertaken, 

The  Patent  Act  of  1907,  in  connection  with  which  the 


Society  took  an  active  part,  is  now  in  force.  The  25th 
Report  of  the  Comptroller-General  of  Patents,  just 
issued,  contains  a  complete  statement  of  the  provisions 
of  the  Act,  which  embodies  very  substantial  reforms  in 
the  law. 

The  British  Science  Guild  has  attempted  to  secure 
lower  postal  rates  for  scientific  and  technical  publications. 
In  March  last  a  joint  deputation,  on  which  the  Society 
was  represented  by  the  President  and  Mr.  Walter  F.  Reid, 
urged  the  Postmaster  General  to  grant  lower  inland 
rates  to  scientific  journals.  The  answer  was  unfavourable, 
but  it  is  not  regarded  by  the  Guild  as  final,  and  the 
advisability  of  taking  further  steps  to  secure  assistance 
for  the  work  of  Scientific  and  Technical  Societies  is  now 
under  consideration. 

In  accordance  with  the  provisions  of  Article  37  of 
the  Charter,  new  By-laws  have  been  drafted,  and,  after 
being  carefully  considered  at  a  special  Council  on 
December  6th,  were  submitted  to  the  members  on 
December  15th.  On  January  23rd,  the  Council,  having 
taken  all  observations  made  into  consideration,  settled 
the  draft,  and  again  submitted  it  to  the  members  in  the 
Journal  of  January  31st,  at  the  same  time  calling  a 
General  Meeting  for  March  13th  last.  At  this  meeting 
the  By-laws  were  passed,  and,  after  having  been  sealed, 
were  presented  for  the  approval  of  the  Privy  Council ; 
but  the  Privy  Council,  before  allowing  them,  required 
certain  amendments  to  be  made,  and  these,  after  due 
notice,  under  By-law  40  of  the  old  By-laws,  were  approved 
at  an  Extraordinary  General  Meeting  held  at  the  Society's 
offices  on  June  15th.  They  were  then  resealed  and 
again  presented  to  the  Privy  Council,  which  approved 
them  on  June  17th.  They  were  gazetted  on  July  7th 
and  will  shortly  be  issued  to  the  members. 

The  Society's  medal  has  been  awarded  to  Sir  Andrew 
Noble,  K.C.B.,  F.R.S.,  for  conspicuous  services  to  Applied 
Chemistry,  in  connection  with  explosives. 

The  Yorkshire  section  has  established  a  "  Priestley  " 
medal,  to  be  awarded  every  third  year  to  a  member  of 
the  Yorkshire  section  for  some  original  research. 

The  Hurter  Memorial  Lecture  was  this  year  delivered 
by  Sir  Oliver  Lodge,  D.Sc,  F.R.S.,  who  selected  as  his 
subject,  "  The  structure  of  the  atom." 

The  International  Congress  of  Applied  Chemistry, 
under  the  patronage  of  H.M.  the  King,  will  be  held  in 
London  from  May  27th  to  June  2nd,  1909.  The  Council 
trusts  that  members  will  do  all  in  their  power  to  render 
it  a  success,  and  so  reciprocate  the  hospitality  shown 
at  Brussels,  Vienna,  Paris,  Berlin,  and  Rome.  It  is 
probable  that  the  next  Annual  Meeting  of  the  Society 
will  be  held  somewhat  earlier  than  usual,  in  order  that 
members  may  have  an  opportunity  of  attending  the 
Congress. 

The  President  invited  Dr.  Russell  W.  Moore,  of  New 
York,  to  move  the  adoption  of  the  Council's  report  and 
the  statement  of  accounts,  and  said  how  delighted  they 
were  to  have  with  them  so  good  a  friend  of  the  Society 
from  the  other  side  of  the  Atlantic. 

Dr.  Russell  Moore  moved  the  confirmation  of  the 
reports,  and  on  behalf  of  the  New  York  section  lie  heartily 
thanked  the  President  for  his  kind  words  and  extended  to 
the  members  the  best  wishes  of  their  American  friends. 

Mr.  John  Pattinson  seconded  the  motion,  and  spoke 
of  the  great  care  and  attention  the  Council  devoted  to 
the  business  of  the  Society. 

The  resolution   was  carried. 

The  President  presented  to  Sir  Andrew  Noble  the 
Society's  medal  for  conspicuous  services  to  applied 
chemistry  in  connection  with  explosives.  He  explained 
the  conditions  under  which  tlie  medal  was  awarded  not 
more  frequently  than  once  ill  every  two  years;  the 
person  was  to  he,  in  the  opinion  of  the  Council,  one  who 
had    rendered    conspicuous    service    to    applied    chemistry 

by   research,   discovery,    invention   or    improvements   in 

processes,  or  to  the  Society  in  furtherance  of  its  objects— 
tlii'  person  might  or  might  not  he  a  member  of  the  Society 
and  might  bfl  of  any  nationality.  The  field  of  choice  was 
therefore  H  very  wide  one.  and  t  he  recipients  of  the  medals 
in    previous   years   had    been    representatives    of    many 

branches  of  industrial  chemistry.  In  1896  the  medal  was 
awarded    to    Mr.    John    (Mover    in    respect   of     the     Clover 
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Tower,  and  two  years  later  to  Sir  William  Parkin,  with 
whose  name  the  invention  of  aniline  dyes  tuffs  would 
ever  ln>  associated  ;  in  l!RH>  the  medal  was  awarded  to 
Dr.  Schunck,  in  l'.K>2  to  Sir  Joseph  Swan,  another  New- 
castle man.  for  his  discoveries  in  photographic  carbon 
printing,  and  his  invention  of  the  electric  incandescence 
lamp  ;  in  liKU  it  was  awarded  to  a  distinguished  American. 
Ira  Remsen.  Principal  of  the  .lohns  Hopkins  University, 
for  his  researches  in  connection  with  saccharin,  and  in 
HMXi  to  Dr.  Ludwig  Mond.  On  the  present  occasion  the 
Council  had  unanimously  awarded  the  medal  to  another 
Newcastle  man.  Sir  Andrew  Noble,  who  was  well  known 
to  them  as  the  illustrious  exponent  of  the  principles 
which  governed  the  combustion  of  explosives  in  the 
propulsion  of  projectiles.  It  was  a  happy  circumstance 
that  the  Council's  decision  coincided  with  the  holding  of 
the  annual  meeting  at  Newcastle,  for  while  Sir  Andrew 
had  a  world-wide  reputation,  it  was  in  that  district  he 
ma  most  intimately  known.  The  President  dilated  upon 
Sir  Andrew's  distinguished  career  in  science,  and  said  he 
was  the  author  of  a  standard  work  on  artillery  and 
explosives,  and  had  contributed  to  the  proceedings  of  the 
Royal  Society.  In  1880  he  received  the  medal  of  that 
Society,  and  in  subsequent  years  gave  to  it  important 
and  valued  services  in  contributions  to  the  Proceedings  on 
new  explosives  and  experiments  he  had  carried  out  regard- 
ing them. 

Sir  Andrew  Noble,  in  accepting  the  medal,  thanked  the 
Society  for  the  high  honour  which  it  had  conferred  on 
him.  and  said  the  medal  itself  would  be  kept  by  him  as  one 
of  his  most  treasured  possessions. 

PRESIDENT'S    ADDRESS. 

Sir  Bovertox  Redwood  then  delivered  his  presidential 
address.     He  said  : — 

Previous  occupants  of  the  Presidential  Chair  of  this 
Society  have  been  able  to  draw  upon  a  wealth  of  varied 
knowledge  and  experience  in  the  selection  of  subjects 
for  their  addresses.  With  me  there  is  no  such  oppor- 
tunity for  choice,  but  I  am  glad  to  know  that  my  one 
subject  may  most  appropriately  be  dealt  with  in 
Newcastle,  for  the  shipbuilding  yards  of  the  Tyne  have 
always  been  prominently  identified  with  the  construction 
of  tank  steamers  for  the  ocean  transport  of  petroleum. 
It  was  the  firm  of  Armstrong,  Mitchell  and  Co.,  who 
in  1885  built,  from  the  designs,  and  under  the  personal 
direction  of  the  late  Colonel  Henry  F.  Swan,  C.B.,  the 
""  (iluckauf,"  which  was  the  prototype  of  the  present 
vessels  employed  in  the  ocean  transport  of  oil  in  bulk. 
Since  that  time  the  Tyne  has  maintained  its  pre-eminence 
in  this  class  of  work,  and  150  petroleum  tank-steam 
ships,  including  some  of  the  best  modern  examples  of 
these  vessels,  have  been  launched  from  its  yards.  In 
this  connection  I  cannot  refrain  from  making  a  brief 
allusion  to  the  great  loss  we  have  sustained  in  the  death 
of  Colonel  Swan.  It  was  to  his  conspicuous  ability 
and  enterprise  that  the  evolution  of  the  petroleum  tank- 
steamer  was  largely  due,  and  he  was  a  man  of  whom 
Newcastle  has  good  reason  to  be  proud. 

I  derive  further  confidence  from  reflecting  that  the 
fuel  aspect  of  the  petroleum  industry  was  deemed  of 
sufficient  importance  to  receive  extended  reference  in 
the  address  of  Dr.  J.  Emerson  Reynolds  in  1892,  and 
that  the  subject  of  fuel  in  general  was  selected  by  Dr. 
George  Beilby  for  his  discourse  in  1899. 

My  aim  is  to  consider  with  you,  as  far  as  is  possible 
within  the  limits  of  such  an  address,  the  probable  trend 
of  further  development  of  the  great  industry  which  has 
sprung  into  existence  within  the  past  half  century,  in 
order  that  we  may  form  some  conclusions  as  to  the 
duration  of  our  supplies  of  the  raw  material,  and  in  this 
connection  it  will  obviously  be  necessary  to  pay  some 
attention  to  the  question  of  the  origin  of  petroleum, 
as  well  as  to  alternative  methods  of  obtaining  light,  heat, 
and  motive  power. 

The  petroleum  industry  was  in  its  infancy  when  my 
acquaintance  with  it  commenced,  though  the  first  oil 
well  had  been  drilled  in  Pennsylvania  in  1859,  some 
10  years  previously.  For  some  time  before  this,  in 
fact  from  1806>  drilling  operations  had  been  systematically 


carried  on  in  the  same  district  in  the  United  States  for 
obtaining  brine,  and  it  is  interesting  to  note  that  those 
who  were  engaged  in  this  work  regarded  simply  as  a 
nuisance  the  petroleum  which  they  occasionally  met 
with  in  the  wells.  During  the  four  decades  which. have 
since  elapsed,  the  output  of  petroleum  has  grown  to 
enormous  proportions,  not  only  in  the  United  States, 
but  also  in  Russia  and  elsewhere,  and  the  products  play 
a  part  of  immense  importance  in  supplying  many  of  the 
chief  wants  of  the  world.  It  has,  in  fact,  been  suggested 
that  the  degree  of  civilisation  of  a  country  or  nation 
may  be  measured  by  the  consumption  of  petroleum 
as  a  lighting  fluid  for  each  unit  of  the  population,  though 
this  is  obviously  only  true  up  to  a  certain  stage  of 
civilisation.  Unquestionably  mineral  burning  oil  has 
been  and  in  some  countries  still  is  a  civilising  agent  of 
great  potency,  extending  as  it  does  the  hours  available 
for  certain  classes  of  work  and  especially  for  profitable 
recreation  ;  but  the  greater  convenience,  or  less  trouble 
attending  the  use  of  alternative  illuminating  agents, 
tends  to  arrest  the  expansion  of  this  branch  of  the  industry 
in  the  most  highly  civilised  communities,  and  this,  as 
wre  shall  presently  see,  has  an  important  bearing  upon 
the  commercial  supply  of  other  petroleum  products. 

From  the  most  remote  period  of  which  any  records 
exist,  petroleum  has  attracted  attention  on  account  of 
its  unique  character.  In  the  Scriptures  we  find  a 
reference  to  its  use  as  a  cementing  material  in  building 
operations,  as  well  as  to  its  employment  as  a  combustible 
agent  on  the  sacrificial  altar.  The  early  historians  also 
allude  to  its  medicinal  properties,  not  only  for  .external 
application,  but  also  for  internal  administration,  and 
in  the  remote  past  it  unquestionably  played  an  important 
part  as  a  lubricant,  as  a  fuel,  and  as  a  source  of  light, 
besides  being  employed  as  a  waterproof  coating  for  boats 
and  in  embalming  the  dead.  As  early  as  the  year  1400, 
the  Ducal  Chamber  granted  a  concession  for  the  collection 
of  petroleum  from  wells  at  Miano  in  Italy,  and  in  1640 
the  petroleum  of  Modena  was  used  for  lighting  and 
medicinal  purposes,  and  in  the  preparation  of  varnishes 
and  paints.  At  one  time  Barbados  "  tar,"  the  crude 
petroleum  of  the  island  of  Barbados,  had  a  place  in  the 
materia  medica  of  this  and  other  countries,  and  "  Betton's 
British  Oil, ','< obtained  by  distillation  from  the  bituminous 
sandstone  of  Pitchford  in  Shropshire,  was  sold  for  curing 
strains  and  rheumatism,  at  the  beginning  of  the 
nineteenth  century. 

As  far  back  as  1735  the  refining  of  petroleum  appears 
to  have  been  understood  in  the  Caspian  region,  and  in 
1823  a  small  refinery  was  in  operation  on  the  Caucasus 
"  for  changing  black  naphtha  into  white."  Between 
1810  and  1818  petroleum  was  distilled  in  Galicia,  though 
apparently  the  manufacture  of  a  burning  oil  refined  with 
sulphuric  acid  and  caustic  soda  was  not  commenced  in 
that  country  until  1852,  when  a  manufacturer  of  cart 
grease  caused  experiments  to  be  made  with  the  liquid 
which  condensed  on  the  cover  of  the  vessel  in  which  he 
was  accustomed  to  heat  the  crude  oil.  In  the  following 
year  Galician  petroleum  replaced  candles  for  lighting 
the  Emperor  Ferdinand's  North  Railway.  In  the  United 
States,  petroleum  was  first  distilled  experimentally  by 
Professor  Silliman  in  1833,  though  from  a  somewhat 
earlier  date  it  had  been  sold  in  that  country  in  a  crude 
state  as  a  medicinal  agent  under  the  name  of  "  The 
American  Medicinal  Oil,  Burkesville,  Kentucky." 
According  to  Dr.  S.  P.  Hildreth,  who  wrote  in  1833,  the 
oil  was  then  found  in  such  limited  quantities  and  was 
in  such  great  demand,  that  "  a  small  vial  of  it  would  sell 
for  40  or  50  cents."  About  the  year  1849,  S.  M.  Kier, 
a  druggist  of  Pittsburg,  noticed  the  close  similarity 
between  the  "  American  Oil  "  prescribed  for  the  sickness 
of  his  wife  and  the  petroleum  obtained  by  his  father 
from  a  brine  well  at  Tarentum,  and  began  to  bottle  and 
retail  the  latter  oil  for  medicinal  use,  soon  bringing  up 
the  sale  to  about  three  barrels  daily.  Finding  that  the 
production  far  exceeded  the  sale,  Mr.  Kier  commenced 
about  1855  to  refine  the  oil  in  a  roughly  constructed  still. 
The  "  light  wine-coloured  "  distillate  which  first  came 
over  was  found  useful  for  illuminating  purposes,  while 
he  heavier  product  was  employed  for  cleansing  wool. 
The  beauty  of  the  light  yielded  by  refined  petroleum 

B  2 


780 


ANNUAL    MEETING. 


[Aug.  15,  1908. 


became  generally  recognised  at  a  time  when  there  was  a 
craving  for  a  better  illuminating  agent  than  the  fixed 
oils  and  the  smoke-producing  "  camphine,"  and  for 
many  years  the  petroleum  producer  and  refiner  had 
chiefly  in  view  the  manufacture  of  a  lighting  fluid.  The 
merits  of  paraffin  wax  as  a  substitute  for  tallow  in  candle- 
making,  and  of  mineral  lubricating  oils,  soon,  however, 
became  appreciated,  and  the  American  petroleum  industry 
became  firmly  established  on  a  prosperous  basis  when 
markets  had  thus  been  found  for  the  chief  commercial 
products.  Concurrently  our  British  shale  oil  industry, 
a  monument  of  Scottish  courage,  perseverance  and 
ability,  by  reason  of  the  wonderful  economies  introduced, 
from  time  to  time,  into  the  processes,  to  meet  the  ever- 
increasing  keenness  of  the  competition  of  imported  oils, 
has  been  steadily  built  up.  This  industry,  as  is  well 
known,  had  its  origin  in  the  refining,  in  1847,  by  James 
Young,  of  the  crude  petroleum  of  Alfreton  in  Derbyshire, 
to  which  his  attention  had  been  directed  by  Lord  Playfair. 

Petroleum  had  long  been  a  source  of  light  in  civilised 
countries  before  it  became  an  important  article  of 
commerce  as  fuel,  and  during  this  period  the  United  States 
enjoyed  a  virtual  monopoly  in  supplying  it,  though  the 
local  demand  was  met  in  Canada,  Burma,  and  Galicia, 
by  oil  produced  in  those  countries,  i  have  a  vivid 
recollection  of  the  sensation  created  by  the  first  accounts 
of  the  extraordinary  productivity  of  the  Baku  oil  wells, 
and  when  I  visited  that  district  I  should  probably  have 
shared  the  view  of  those  who  regarded  the  future  of  the 
petroleum  industry  in  America  as  seriously  menaced  if 
I  had'  hot  known  that  the  Russian  oil  yielded,  in 
comparison  with  Pennsylvanian  oil,  less  than  half  the 
proportion  of  what  was  then  the  primary  product,  viz., 
the  burning  oil.  It  may  illustrate  the  position  if  I  say 
that  at  this  time  I  was  privileged  to  be  associated  with 
Sir  James  Dewar  in  experimenting  with  a  process,  founded 
on  the  classical  researches  of  Thorpe  and  Young,  for 
the  conversion  by  dissociation  of  the  heavier  hydro- 
carbons into  compounds  of  lower  boiling  point,  which 
would  have  enabled  the  Russian  refiner  to  increase  very 
largely  the  yield  of  illuminating  oil ;  but  whilst  we  were 
engaged  in  this  work  the  march  of  events  in  Russia 
rendered  our  results  valueless  in  the  direction  indicated, 
for  the  market  value  of  the  ostatki,  obtained  by  distilling 
off  about  30  per  cent,  of  the  more  volatile  constituents 
of  the  crude  oil,  quickly  rose  to  such  a  point  that  this 
product  became  in  Russia  the  primary  one  and  the  business 
was  from  this  time  essentially  a  fuel  industry.  Since 
those  conditions  prevailed,  the  Russian  petroleum  refiner 
has  separated  from  the  crude  oil  no  more  burning  oil 
than  suffices  to  give  the  fuel  oil  the  desired  flash-point. 
For  some  years  after  the  petroleum  industry  in  Russia 
had  assumed  this  character,  the  importance  of  liquid 
fuel  did  not  appear  to  be  appreciated  in  America,  and 
in  the  latter  country  producers  continued  to  devote 
their  energies  exclusively  to  the  exploitation  of  those 
petroliferous  areas  which  yielded  the  more  volatile 
descriptions  of  crude  oil.  At  length,  however,  the  liquid 
fuel  industry  became  firmly  established  in  California, 
where  very  prolific  deposits  of  a  suitable  oil  were  found 
to  exist,  and  on  this  basis  k  California  has  rapidly 
advanced  to  the  first  place  among  the  petroleum- 
producing  States  of  the  Union  in  respect  of  quantity 
of  oil  obtained.  An  additional  impetus  was  given  to  this 
branch  of  the  trade  by  the  development  of  the  oil  fields 
of  Texas,  which  also  yielded  an  oil  suited  to  the  manu- 
facture of  liquid  fuel.  Concurrently,  on  the  European 
Continent,  in  Galicia  and  Roumania,  as  well  as  in  the 
Eastern  Archipelago,  and  especially  in  Borneo,  where  a 
large  area  of  highly  productive  oil  territory  is  being 
worked,  attention  has  been  specially  directed  to  increasing 
the  supplies  of  fuel  oil,  and  quite  recently  arrangements 
have  been  made  for  rendering  the  petroleum  of  Burma 
available  as  a  source  of  liquid  fuel  for  the  British  Navy. 

Another  highly  important  recent  development  of  the 
petroleum  industry  has  been  the  rapid  extension  of  the 
use  of  petroleum  spirit,  which  for  convenience  we  may 
call  petrol,  in  internal-combustion  engines  for  the 
propulsion  of  motor  vehicles.  It  is  impossible  to  traverse 
the  streets  of  such  a  city  as  London  without  realising 
how   important   a    part    petrol    is    playing   and    appears 


destined  to  play  in  facilitating  locomotion ;  and  the 
plaintive  utterances  of  the  Chairmen  of  the  Railway 
Companies  in  respect  of  the  heavy  decline  in  suburban 
traffic,  for  which  the  petrol-driven  motor  omnibus  and 
private  motor  car,  no  less  than  the  electrically  propelled 
tram-car  are  responsible,  bear  eloquent  testimony  to  the 
change  which  has  taken  place.  With  the  modern  petrol 
racing  car  the  extraordinary  speed  of  over  121  miles 
an  hour  has  recently  been  attained  on  the  Weybridge 
track.  The  petrol  engine  is  also  very  largely  used  in 
boats,  and  it  is  well  known  that  it  is  the  source  of  power 
in  submarines,  being  employed  directly  in  the  propulsion 
of  these  vessels  on  the  surface  and  in  providing  the 
electrical  energy  to  drive  them  when  submerged.  The 
Wolseley-Siddeley  petrol  racing  boat,  only  40  feet  in 
length  with  a  pair  of  200  h.p.  engines,  driving  two 
propellors,  has  attained  a  speed  of  30-2  knots.  Recently 
this  type  of  engine  has  contributed  to  the  solution  of 
the  problem  of  flight  by  means  of  a  heavier-than-air 
machine,  for  after  having  been  successfully  used  in  the 
propulsion  of  dirigible  balloons,  a  specially  light  type 
of  petrol  motor  enabled  Mr.  Henry  Farman  early  this 
year  to  win  the  Deutsch-Archdeacon  prize  in  Paris  by 
making  with  his  aeroplane  a  complete  circuit  round 
a  goal,  500  metres  from  the  starting  point,  whilst  more 
recently  M.  Delagrange  lias  similarly  made  an  aeroplane 
flight  of  over  15  kilometres,  remaining  in  the  air  a  little 
over  a  quarter  of  an  hour. 

When  we  thus  realise  what  has  been  accomplished 
through  the  agency  of  this  wonderful  gift  of  nature, 
we  may  feel  some  sympathy  with  the  enthusiasts  who 
claim  that  no  other  product  has  had  as  wide- reaching 
effects  on  our  civilised  life. 

In  placing  these  reflections  before  you  I  am  carried 
back  mentally  to  the  time  when  I  traversed  India  and 
saw  what  the  cheap  petroleum  lamp  means  to  the  teeming 
population  of  that  country  and  the  East  generally ; 
I  am  also  reminded  of  my  first  journey  in  Southern  Russia 
behind  an  oil-fired  locomotive  which  drew  a  heavy  train 
up  the  steepest  gradients  without  diminution  of  steam - 
pressure,  and  of  my  first  voyage  on  an  oil-burning  steamer 
on  the  Caspian  Sea,  when,  peering  down  into  the  stoke- 
hold, I  saw,  instead  of  the  usual  gang  of  grimy  perspiring 
stokers,  a  single  attendant  occasionally  glancing  at  the 
pressure-gauge  and  adjusting  a  valve,  but  spending  most 
of  his  time  in  reading  a  newspaper.  Finally  I  recall 
a  visit  to  Paris  for  the  purpose  of  a  drive  on  a  petrol 
motor-car  before  the  passing  of  the  Locomotives  on 
Highways  Act  of  1890  permitted  the  use  of  such  vehicles 
in  this  country. 

I  now  ask  myself,  what  is  to  be  the  future  expansion 
of  the  more  recent  applications  of  petroleum  ;  how  far 
is  it  likely  to  be  restricted  or  even  arrested  by  insufficiency 
of  supplies,  and  when  will  such  applications  be  no  longer 
possible,  owing  to  the  exhaustion  of  the  sources  of  raw 
material  ? 

In  discussing  the  probable  duration  of  our  supplies, 
the  question  of  the  origin  of  petroleum  cannot  be  ignored. 
If  there  were  reason  to  believe  that  petroleum  is  the 
product  of  some  inorganic  chemical  action  at  present  in 
such  progress  as  to  lead  to  the  rapid  replenishment  of 
the  stores  which  are  being  depleted,  we  might  obviously 
divest  ourselves  of  anxiety  as  to  the  future,  but 
unfortunately  there  seems  to  be  no  adequate  basis  for  such 
a  belief.  It  is  true  that  in  some  oil-bearing  localities 
strata  exhausted  of  oil  have  been  found  to  yield  again 
after  some  years,  but  this  can  only  be  due  to  the  trans- 
ference of  oil  from  other  format  ions.  It  is  also  trite 
that  such  illustrious  exponents  of  scientific  views  as 
Berthelot  and  Mondeleeff  have  suggested  that  petroleum 
may  be  of  purely  inorganic  origin,  and  may  bo  the  product 
of  chemical  action  conceivably  still  going  on  in  the 
earth  far  beneath  the  porous  strata  in  which  the  oil  is 
now  stored  ;  and  we  know  from  the  researches  of  Moissan 
that  some  metallic  carbides  yield  with  water  hydrocarbons 
resembling  those  of  petroleum.  Such  views  are,  Iiowcm t. 
not  supported  by  the  available  evidence.  On  the  contrary 
this  evidence  points  to  the  conclusion  that  petroleum  litis 
been  produced  from  organic  matter  by  very  gradual 
changes  which  have  occupied  a  vast  amount  of  time, 
tl gh   it  should   be  stated   that  in  certain   places,  for 
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instance  in  Karabugas  Bay.  in  the  Caspian  Sea,  in  Sweden, 
in  Sardinia,  and  in  the  eastern  part  of  the  Mediterranean, 
some    conversion    of    organic    matter    into    petroleum    is 
actually  to  he  seen  in  progress  at  the  present  time. 
It  is  clear  that  the  creation  of  commercially  valuable 

stores  of  petroleum  demands  a  special  set  of  conditions. 
and  that  unless  the  whole  of  these  conditions  prevail 
the  resnlt  is  not  attained.  We  must  have  the  necessary 
organic  matter  to  he  subjected  to  the  process  of  conversion, 
but  it  is  equally  necessary  that  we  should  have  the 
requisite  conditions  for  t  lie  storage  and  effective 
preservation  of  the  petroleum,  such  as  are  afforded  by 
a  coarse-grained  sandstone  or  dolomitised  limestone, 
with  an  impervious  cover  rock,  such  as  shale.  Doubtless 
much  of  the  petroleum  formed  in  past  ages  has  been 
lost  in  consequence  of  the  absence  of  those  conditions 
which  arc  needed  for  the  preservation  of  a  volatile  product 
readily  displaced  by  water.  It  is  easy  to  understand 
that  a  result  dependent  upon  a  combination  of  favourable 
conditions  would  be  likely  to  be  brought  about  only 
at  certain  periods  in  the  earth's  history,  and  this  affords 
an  explanation  of  the  fact  that  although  petroleum  is 
met  with  in  greater  or  smaller  quantity  throughout  the 
whole  range  of  the  stratified  rocks,  it  is  only  in  certain 
divisions,  and  chiefly  in  the  Palaeozoic  and  Tertiary 
formations  that  it  is  found  in  commercial  quantity. 

Whether  we,  regard  petroleum  as  the  product  of  the 
decomposition  of  vegetable  matter,  or  of  animal  organisms, 
or  of  both,  it  is  necessary  to  assume  the  existence  of 
adequate  deposits  of  these  substances.  It  is  not,  however, 
difficult  to  account  for  such  accumulation.  In  the 
comparatively  deep  and  quiescent  water  along  the  margin 
of  the  land  in  past  ages  there  would  be  abundant 
opportunity  for  the  deposition  not  only  of  the  remains 
of  marine  animals  and  plants,  but  also  of  vegetable 
matter  brought  down  to  the  coast  by  the  water  courses, 
and  the  changes  which  the  earth  has  undergone  would 
result  in  the  burial  of  these  substances  under  sedimentary 
mineral  matter,  the  deposits  thus  formed  being  ultimately, 
as  the  result  of  further  alterations  in  the  earth's  surface, 
often  found  occupying  positions  far  removed  from  the 
sea  and  sometimes  beneath  immense  thicknesses  of 
subsequent  deposits.  One  of  the  instances  referred  to, 
viz.  :  that  of  Karabugas  Bay,  affords  an  excellent 
illustration  of  the  manner  in  which  the  accumulation 
probably  occurred.  Into  this  closely  land-locked  bay 
organic  matter  is  being  constantly  conveyed  from  the 
open  sea  through  a  very  shallow  entrance  over  the  bar, 
and  as  the  water  of  the  bay  is  rendered  more  strongly 
saline  by  the  active  evaporation  which  occurs  in  this 
torrid  region  all  life  is  quickly  destroyed,  whilst  at  the 
same  time  putrefactive  decomposition  of  the  remains 
is  prevented. 

For  the  conversion  of  the  organic  matter  into  petroleum 
a  special  process  of  decomposition  is  obviously  needed. 
Rapid  action  evidently  would  not  have  the  effect,  and 
as  explaining  the  absence  of  petroleum  from  strata  where 
it  might  have  been  expected  to  be  met  with,  my  colleague 
Mr.  W.  H.  Dalton  has  remarked  that  the  common 
occurrence  of  single  valves  and  the  rare  occurrence  of 
double  valves  in  the  fossils  of  such  strata  may  probably 
be  taken  as  indicative  of  rapid  decomposition  as  opposed 
to  the  slow,  gradual,  change  which  we  believe  to  be 
essential  to  the  formation  of  petroleum. 

It  is  of  importance  to  consider  in  connection  with  the 
question  of  the  creation  of  further  supplies,  what  period 
of  time  may  have  been  occupied  by  the  changes  to  which 
reference  has  been  made.  The  age  of  the  globe  has  been 
the  subject  of  controversy  between  geologists  on  the 
one .  hand  and  physicists  on  the  other.  Among  the 
former  the  view  has  generally  prevailed  that  in  the  rocks 
of  the  earth's  crust  there  is  evidence  of  the  operation 
of  the  same  slow  and  quiet  processes  as  are  at  work  at 
present  in  transforming  the  face  of  the  existing 
Continents  ;  and  on  that  basis  it  has  been  considered 
that  a  period  of  time  which  the  human  intellect  can 
scarcely  form  any  conception  of  must  have  been  occupied, 
trongly,  indeed,  was  this  felt  to  be  the  case  that  the 
older  geologists  did  not  attempt  to  measure  the  antiquity 
by  any  of  the  chronological  standards  of  human  con- 
trivance.    The  champion  of  the  physicists,  the  late  Lord 


Kelvin,  first  took  up  the  question  in  1862.  Arguing 
from  the  observed  rate  of  increase  of  temperature  down- 
wards from  the  surface  of  the  land,  Lord  Kelvin  estimated 
that  the  age  of  the  earth  must  be  more  than  20  millions 
of  years,  but  less  than  400  millions.  This  maximum 
he  subsequently  reduced  to  not  much  more  than  20  millions 
of  years.  The  question  formed  the  subject  of  the  address 
by  Sir  Archibald  Geikie  to  the  Geological  Section  of  the 
British  Association  in  1899.  The  President  of  the  Section 
began  by  admitting  the  propriety  of  restricting  the 
geological  demands  for  time,  a  point  which  had  been 
insisted  upon  by  the  physicists,  and  pointed  out  that  as 
far  back  as  1868  he  had  showed  that  even  the  phenomena 
of  denudation,  which  had  been  most  constantly  and 
confidently  appealed  to  in  support  of  the  inconceivably 
vast  antiquity  of  our  globe,  might  be  accounted  for,  at 
the  present  rate  of  action,  within  such  a  period  as 
100  millions  of  years.  It  might,  he  continued,  be  said 
that  the  present  scale  of  geological  and  biological  pro- 
cesses could  not  be  accepted  as  a  trustworthy  measure 
for  the  past.  Starting  from  the  postulate,  which  none 
would  dispute,  that  the  total  sum  of  terrestrial  energy 
was  once  greater  than  it  is  now,  and  had  been  steadily 
declining,  the  physicists  had  boldly  asserted  that  all 
kinds  of  geological  action  must  have  been  more  vigorous 
and  rapid  during  bygone  ages  than  they  were  at  the  present 
time  ;  that  volcanoes  were  more  gigantic,  earthquakes 
more  frequent  and  destructive,  mountain-upthrows 
more  stupendous,  tides  and  waves  more  powerful,  and 
commotions  of  the  atmosphere  more  violent,  with  more 
ruinous  tempests  and  heavier  rainfall.  Assertions  of  this 
kind  were  temptingly  plausible,  and  were  easily  made. 
But  it  was  not  enough  that  they  should  be  made  ;  they 
ought  to  be  supported  by  some  kind  of  evidence  to  show 
that  they  were  founded  on  actual  fact,  and  not  on  mere 
theoretical  possibility.  Such  evidence,  if  it  existed, 
could  surely  be  produced.  The  chronicle  of  the  earth's 
history,  from  a  very  early  period  down  to  the  present 
time  had  been  legibly  written  within  the  sedimentary 
formations  of  the  terrestrial  crust.  Let  the  appeal  be 
made  to  that  register.  Did  it  lend  any  support  to  the 
affirmation  that  the  geological  processes  were  now  feebler 
and  slower  than  they  used  to  be  ?  If  it  did,  the  physicists, 
we  might  suppose,  would  gladly  bring  forward  its  evidence 
as  irrefragable  confirmation  of  the  soundness  of  their 
contention.  But  the  geologists  had  found  no  such 
confirmation.  On  the  contrary  they  had  been  unable 
to  discover  any  indication  that  the  rate  of  geological 
causation  had  ever,  on  the  whole,  greatly  varied  during 
the  time  which  had  elapsed  since  the  deposition  of  the 
oldest  stratified  rocks.  They  did  not  assert  that  there 
had  been  no  variation,  that  there  had  been  no  periods 
of  greater  activity,  but  they  maintained  that  the  demon- 
stration  of  such  periods  had  yet  to  be  made.  They  most 
confidently  asserted  that  whatever  might  have  happened 
in  the  earliest  ages,  in  the  whole  vast  succession  of 
sedimentary  strata  nothing  had  yet  been  detected  which 
necessarily  demanded  that  more  violent  and  rapid  action 
which  the  physicists  supposed  to  have  been  the  order 
of  nature  during  the  past.  Until,  therefore,  it  could  be 
shown  that  geologists  and  palaeontologists  had  mistaken 
their  records,  they  were  surely  well  within  their  logical 
rights  in  claiming  as  much  time  for  the  history  of  this 
earth  as  the  vast  body  of  evidence  accumulated,  by  them 
demanded.  So  far  as  Sir  Archibald  Geikie  had  been  able 
to  form  an  opinion,  100  millions  of  years  would  suffice 
for  that  portion  of  the  history  which  is  registered  in  the 
stratified  rocks  of  the  earth. 

It  is  interesting  to  compare  with  this  estimate  a  recent 
calculation  by  an  American  geologist,  Mr.  George  Hall 
Ashley,  of  the  maximum  rate  of  deposition  of  coal,  based 
upon  the  observed  rate  of  formation  of  peat,  according 
to  which  about  100,000  years  were  required  for  the  laying 
down  of  the  coal  of  the  Appalachian  field. 

Unquestionably  the  slow  process  by  which  we  may 
assume  petroleum  to  have  been  formed  is  in  operation 
at  the  present  time,  and  we  may  go  so  far  as  to  say  that 
ultimately  the  organic  matter  now  being  deposited  on 
the  bed  of  the  sea  in  the  eastern  Mediterranean,  for 
instance,  may  give  rise  to  further  stores  of  oil  for  the  use 
of  future  generations,  though  whether  man  will  still  be 
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on  the  earth  when  this  deposit  is  elevated  so  as  to  become 
accessible  is  another  question  ;  but  it  must  be  clearly 
recognised  that  such  petroleum  as  may  now  be  in  process 
of  formation  would  replace  but  an  insignificant  fraction 
of  that  which  is  being  used. 

In  this  connection  I  take  the  following  extract  from 
an  address  by  Professor  J.  P.  Lesley,  the  American 
geologist,  to  the  Institute  of  Mining  Engineers,  in  Pitts- 
burg, in  1886  :  "  I  am  no  geologist  if  it  be  true  that  the 
manufacture  of  oil  in  the  laboratory  of  nature  is  still  going 
on  at  the  hundredth  or  the  thousandth  part  of  the  rate 
of  its  exhaustion.  And  the  science  of  geology  may  as 
well  be  abandoned  as  a  guide  if  events  prove  that  such 
a  production  of  oil  in  Western  Pennsylvania  as  our 
statistics  exhibit  can  continue  for  successive  generations. 
It  cannot  be.  There  is  a  limited  amount.  Our  children 
will  merely,  and  with  difficulty,  drain  the  dregs." 

Broadly,  therefore,  it  may  be  said  that  the  creation 
of  the  stores  of  petroleum  which  now  give  us  light  and 
heat  ceased  about  the  time  when  life  in  its  biped  form 
first  appeared  on  the  earth,  for  the  youngest  of  these 
stores  occurs,  as  I  have  said,  in  the  Tertiary  formation. 
Pouchet,  in  his  work  entitled  "  The  Universe,"  has  given 
us  in  eloquent  terms  a  word-picture  of  the  earth  as  it 
then  existed.  In  this  epoch,  he  says,  peaceful  and 
luxuriant  nature  was  animated  for  the  first  time  with 
varied  races  of  inoffensive  mammals,  some  of  singular 
forms,  others  of  colossal  size.  The  vegetation  of  this 
period  exhibits  a  great  analogy  with  the  present  flora 
of  the  temperate  regions  of  the  northern  hemisphere, 
and  in  the  seas  were  new  races  of  molluscs  in  great  quantity. 

Having  thus  arrived  at  the  conclusion  that  the  existing 
deposits  of  petroleum  cannot  be  expected  to  be  supple- 
mented to  any  sensible  extent  by  fresh  stores  now  in 
process  of  formation,  we  see  that  in  respect  of  petroleum, 
as  in  regard  to  our  coal  fields  and  the  Chile  nitrate  beds, 
we  are  living  on  our  capital,  and  we  are  naturally  led 
to  consider  how  long  that  capital  will  last. 

When  petroleum  was  only  retailed  by  the  pint  for 
use  in  domestic  lamps,  or  sold  by  the  gallon  for  the 
lubrication  of  machinery,  a  moderate  quantity  went  far, 
but  when  we  began  to  burn  it  by  the  ton,  as  a  substitute 
for  coal,  an  entirely  different  set  of  conditions  was  intro- 
duced, and  the  effect  of  this  important  change  in  the 
character  of  the  industry  has  not  yet  become  adequately 
realised.  The  knowledge  of  some  of  those  who  discourse 
enthusiastically  on  the  subject  of  liquid  fuel  is  not 
sufficiently  comprehensive.  Our  would-be  instructors 
appear  to  think  that  it  is  only  necessary  to  bring  about 
a  better  appreciation  of  the  value  of  such  fuel ;  but  ap 
a  matter  of  fact  the  superiority  of  liquid  fuel  has  long 
been  fully  recognised,  and  it  is  only  the  question  of  supply 
which  troubles  those  who  thoroughly  understand  the 
subject. 

As  I  pointed  out  in  evidence  given  before  the  Royal 
Commission  on  Coal  Supplies  in  1903,  even  if  the  whole 
of  the  world's  output  of  petroleum  were  doubled,  and 
the  surplus  thus  created  were  used  as  fuel,  this  surplus 
would,  taking  into  account  the  relative  thermal 
efficiencies,  only  be  equivalent  to  about  5  per  cent,  of 
the  world's  output  of  coal,  and  the  Commission  in  their 
report  did  me  the  honour  to  quote  and  endorse  in  the 
following  terms,   the  views  I  expressed  : — 

"  There  has  been  much  disposition  in  recent  years 
to  speak  of  oil  fuel  as  if  it  were  a  serious  competitor 
of  coal,  and  a  real  substitute  for  it.  The  facts 
before  us  do  not  bear  out  that  view.  Dr.  Boverton 
Redwood  in  his  evidence  has  given  us  a  valuable 
account  of  the  present  and  prospective  sources  of  j 
supply    of    petroleum    and    its    allied     products,    and 

while  lie  though!  there  was  ample  scope  for  energy 
and  capital  in  searching  for  and  opening  up  fresh 
sources  of  supply,  he  expressed  himself  very  strongly 
against-    the    possibility   of   any    largely   extended    use 

oi  petroleum  as  a.  substitute  lor  coal  lie  pointed  out, 
that  the   world's    production   of   ooal    in    1901    was 

777  million  tons,  and  that  in  the  same  year  the 
world's  production  of  petroleum  was  22  million  Ions, 
or  only  2-8  per  cent,  of  the  weight  of  the  ooaL  The 
conclusion  we  have  ai  rived  at  as  regards  the  use  of 
oil  fuel  in   this  country  is   that   which    Is   expressed 


by  Dr.    Boverton  Redwood  in  answer  to  Question 

13,559,  when  he  said  :   '  I  think  there  will  be  certain 

selected     applications     of     liquid     fuel     where     the 

advantages  of  employing  such  a  fuel  are  especially 

obvious  ;    but  for  anything  like  general  employment, 

I   cannot  see   where  we   are   to  look  for  adequate 

supplies.'  " 

Foremost  amongst  these  selected  applications  is  that 

of   steam-raising   in    ships    of   war,    and   it   is    common 

knowledge   that   our   Admiralty   are   fully   alive   to   the 

importance  of  this.     In  the  smaller  vessels  of  our  Navy, 

the    torpedo    boats    and    destroyers,    remarkable    results 

have  recently  been  obtained  by  the  employment  of  fuel 

oil   with    the    new   Admiralty    burner,    the   Thornycroft 

destroyer  "  Tartar,"  with  water-tube  boilers  and  turbine 

engines  of  the  Parsons  type,  having  developed  a  mean 

speed  on  her  trials  of  no  less  than  35-672  knots,  whilst 

the  difficulties  at  first  experienced  in  obtaining  smokeless 

combustion  have  been  completely  overcome.     The  latest 

destroyers  with  790  tons  displacement  have  maintained 

on  trial  a  speed  of  34  knots  for  six  hours  with  a  consumption 

of  11-36  tons  of  oil  fuel  per  hour,  whereas  not  more  than 

a  decade  ago  it  required  eight  tons  of  coal  to  keep  up  a 

trial   speed   of   30   knots   in   vessels   of   about   half   the 

dimensions    of    the    present    destroyers.     In    respect    of 

submarines,  driven  on  the  surface  by  internal  combustion 

engines,  the  size  of  the  vessels  has  increased  from  120 

to  500  tons  displacement,  and  the  speed  on  the  surface, 

which   represents   the   strategical   value   of   the   craft,   is 

now  15  knots  as  compared  with  eight  knots  in  the  earlier 

vessels,  i 

The  larger  vessels  of  the  Navy,  the  battleships  and 
armoured  cruisers,  are  now  all  fitted  to  burn  liquid  fuel, 
but  only  as  a  valuable  adjunct  to  coal,  giving  increased 
radius  of  action  without  replenishing  bunkers,  and 
providing  the  means  of  very  rapidly  raising  steam  in  an 
emergency. 

In  ordinary  circumstances  the  governing  factors  in 
determining  the  selection  of  a  fuel  are  cost  and  thermal 
efficiency,  and  on  this  basis  the  preference  is  usually 
given  to  oil  at  prices  up  to  double,  or  nearly  double, 
that  of  Welsh  Steam  Coal,  when  the  saving  of  labour 
attending  its  use  is  also  taken  into  account. 

In  the  belligerent  marine,  cost  is  a  consideration  of 
secondary  importance,  the  governing  factor  being 
efficiency,  for  it  is  obvious  that  if  one  nation  has  a  more 
effective  fuel  for  her  warships  than  others  possess,  that 
nation  has  an  advantage,  other  things  being  equal, 
which  may  have  important  consequences. 

It  is  somewhat  remarkable  that  the  United  States  has 
not  hitherto  shown  any  disposition  to  adopt  oil  fuel  in 
her  warships,  *  although  in  1902-1903  a  lengthy 
experimental  investigation  of  the  merits  of  that  fuel 
was  carried  out  by  the  United  States  Naval  Liquid  Fuel 
Board,  the  report  on  which  (dated  August  1st,  1904), 
is  an  instructive  volume  of  450  pages.  A  large  number 
of  burners  were  subjected  to  trial  with  Texas  and 
California  fuel  oil,  and  the  following  conclusions  were 
arrived  at : — 

The  advantages  obtainable  in  the  use  of  oil  are  : — 

(a)  Economy  of  space  reserved  for  carrying  fuel. 

(b)  Ease  in  filling  tanks. 

(c)  Rapidity  of  time    in    meeting  a  varying  load  on 
boiler. 

(d)  Ability  to  force  boiler   to   extreme  duty  in  case  of 
emergency. 

(e)  Absence     of     smoke    under    light    normal    working 
conditions. 

(  )  Short  height  of  stack. 

(,)  Superior  personnel  available    for    the  operation  of 
the  burners. 

(It)   Ability  to  secure    and    maintain  higher  speed  with 

oil  fuel  than  with  coal. 
For  marine  purposes  it   is  desirable  that   burners  should 

be    installed    capable    of    effecting    vaporisation    of    oil 

without      the     aid     of     any     intermediary     of     steam     or 

(•(impressed    air. 

The  question  of  furnace-construction  is  a  very  important 

*  Since  thin  adrin'HH  ml  written  it  in  reported  that  ttu-  new 
ueMroyers  ot  the  t  iiitcil  States  Navy  are  to  lie  fitted  to  ban 
liquid  fuel. 
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one.  In  the  extremely  limited  furnace-space  available 
in  murine  boilers,  it  was  found  very  difficult  to  seeure 
smokeless  combustion,  and  in  t'aet  in  the  tests  made  under 
strong  forced-draught  eonditions  dense  smoke  was 
freely  emitted. 

The  relative  evaporative  efficiency  of  oil  and  coal,  as 
determined  by  tl\e  extended  series  of  comparative 
ex|>eriments.  was  practically  in  the  proportion  of  15  to  10, 
but  the  actual  superiority  of  oil  was  considerably  greater  ; 
for  in  the  coal  experiments,  unusual  skill  was  exercised 
ID  the  management  of  the  tires,  lump  coal  of  superior 
quality  was  used,  and  as  the  tests  were  of  comparatively 
short  duration,  there  was  much  less  loss  in  cleaning 
tires  than  would  occur  in  practice  :  whilst,  on  the  other 
hand,  the  oil  experiments  were  carried  out  under 
conditions  that  more  closely  approximated  to  those  that 
could  be  secured  on  board  a  sea-going  vessel.  The 
actual  evaporative  efficiency  of  a  pound  of  oil  as  compared 
with  a  pound  of  coal  might  therefore  be  reported  to  be  in 
the  ratio  of  17  to  10.  In  noting  the  comparative  efficiency, 
for  naval  purposes,  of  oil  and  coal,  there  must,  however, 
also  be  taken  into  consideration,  the  fact  that  a  ton 
of  oil  can  be  stowed  in  somewhat  less  space  than  a  ton 
of  bituminous  coal ;  also  that  in  the  carrying  of  oil 
the  compartments  can  be  more  completely  filled.  The 
relative  efficiency  of  oil  and  good  steaming  coal,  from 
the  naval  standpoint  of  fuel-supply  in  warships,  may 
thus  be  regarded  as  in  the  ratio  of  18  to  10.  Under 
more  favourable  conditions  an  even  better  comparative 
result  may  be  obtained  with  oil. 

It  would  appear  from  these  results  that  we  in  this 
country  have  been  more  successful  than  the  American 
experts  in  the  solution  of  the  problem  of  obtaining 
smokeless  combustion,  though  our  own  earlier  efforts 
in  this  direction  were  not  of  a  more  successful  character 
than  those  recorded  in  the  report  referred  to. 

There  are  significant  reports  of  large  purchases  of 
American  liquid  fuel  by  Japan,  and  Germany  appears 
to  be  taking  a  paternal  interest  in  the  development  of 
the  petroleum  industry  of  Galicia  and  Roumania,  but 
the  subject  is  one  which  cannot  be  advantageously 
discussed  in  detail,  since  no  nation  could  be  expected 
to  disclose  any  facts  beyond  those  which  it  is  impossible 
to  conceal,  and  we  must  rest  satisfied  with  the  confident 
belief  that  our  Admiralty  is  quite  prepared  to  take  full 
advantage  of  the  demonstrated  superiority  of  liquid 
fuel,  though  the  British  Empire  is  at  present  obviously 
in  a  less  favourable  position  than  some  other  nations  in 
respect  of  the  control  of  supplies. 

One  great  advantage  possessed  by  liquid  fuel  lies  in 
the  circumstance  that  it  can  be  kept  in  tanks  for  an 
indefinite  period  without  deterioration,  whereas  coal, 
on  prolonged  storage  under  ordinary  conditions,  may 
lose  40  or  50  per  cent,  of  its  thermal  efficiency.  If  I  had 
the  control  of  the  public  purse,  I  should  not  hesitate 
to  expend  a  large  sum  in  the  accumulation,  during  times 
of  peace,  at  convenient  ship-fuelling  centres,  of  large 
stocks  of  oil  fuel,  placing  the  tanks  as  far  as  possible 
in  such  positions  that  they  could  not  be  easily  destroyed 
by  the  fire  of  a  hostile  fleet. 

Let  me  here  make  a  brief  allusion  to  a  most  interesting 
and  ingenious  method  of  using  liquid  fuel  in  steam- 
raising,  which  has  recently  been  brought  to  my  notice. 
The  process  is  the  invention  of  Heir  Briinler,  and  my  son 
has  seen  it  in  practical  use  in  an  installation  at  Bremen, 
where  it  has  been  studied  and  favourably  reported  upon 
by  Professor  Raoul  Pictet.  The  oil  is  vapourised  and 
burnt  under  water  in  a  suitable  vessel,  and  the  products 
of  combustion  together  with  the  steam  generated  are 
used,  as  a  source  of  power  in  a  steam  engine.  From  an 
early  period  it  has  been  recognised  that  combustion  can 
be  maintained  under  water,  and  the  well-known  "  feu 
gregeois,"  or  Greek  fire,  was  the  outcome  of  that 
knowledge  ;  but  .Mr.  Briinler's  invention  represents,  the 
first  serious  attempt  to  utilise  the  idea  for  industrial 
purposes.  The  apparatus  employed  is  of  an  exceedingly 
simple  character,  merely  consisting  of  a  cylindrical 
water- container,  connected  with  a  number  (corresponding 
to  the  number  of  burners  employed)  of  smaller  vessels 
or  pockets.  These  pockets  can  be  insulated  from  the 
main  container  by  suitable  valves.     They  can  also  be 


drained  by  means  of  drain-cocks,  in  order  that  the  pilot 
burners  may  be  started  under  ordinary  atmospheric 
eonditions.  The  pilot  burners  are  employed  merely  to 
beat  the  vaporisers  of  the  main  burners  sufficiently 
to  induce  complete  combustion.  When  the  main  burners 
are  well  alight,  water  is  introduced  from  the  container 
by  opening  the  valves,  and  circulation  commences.  The 
flames  can  be  observed  through  glazed  sight-holes 
provided  for  the  purpose.  No  boiler  of  the  ordinary 
type  has  hitherto  been  constructed  in  which  complete 
combustion  occurs,  and  chemical  analysis  of  the  products 
of  combustion  always  shows  the  presence  of  unburnt 
material.  A  series  of  experiments  with  Mr.  Briinler's 
apparatus  carried  out  by  Professor  Pictet  demonstrated 
that  there  was  no  trace  of  unburnt  fuel  in  the  products 
of  combustion.  Professor  Pictet  found  that  with  this 
system  3  h.p.  could  be  produced  with  the  expenditure 
of  about  2  lbs.  of  oil.  When  using  any  other  system 
of  steam  generation,  even  the  latest  type  of  water-tube 
boiler,  quite  6  lbs.  of  good  coal  would  be  necessary  to 
give  a  similar  result,  and  allowing  for  the  difference  in 
thermal  efficiency  between  oil  and  coal  the  superior 
economy  of  Mr.  Briinler's, system  is  very  marked.  There 
are,  however,  several  disadvantages  connected  with  the 
employment  of  the  system  in  its  present  form.  In  the 
first  place  it  is  obvious  that  the  air  needed  for  the 
combustion  of  the  fuel  must  be  supplied  at  a  pressure  at 
least  equal  to  that  of  the  steam  in  the  container.  This 
necessitates  the  employment  of  powerful  and  costly 
air-compressors  which  absorb  a  large  amount  of  the 
power  available.  Then,  again,  it  is  requisite,  in  order 
to  obtain  maximum  efficiency,  to  use  a  high  degree 
of  super-heat  of  the  steam  and  products  of  combustion, 
which  causes  difficulty  with  the  lubrication  of  the  engine. 
Finally,  it  is  evident  that  owing  to  the  presence  of  large 
quantities  of  carbon  dioxide  and  nitrogen  as  products 
of  combustion  it  is  practically  impossible  to  run  the 
engine  with  a  vacuum,  as  the  air-pump  would  need' to 
be  of  such  large  capacity  that  no  increase  of  economy 
would  result  (the  volumes  of  steam  and  gaseous  products 
in  the  mixture  supplied  to  the  engine  are  in1  the 
proportions  of  7  to  3).  This  renders  it  impossible  to  use 
the  system  for  steam-generation  for  turbines,  as  it  is  well 
known  that  the  turbine  is  a  most  inefficient  machine 
unless  worked  with  a  nearly  perfect  vacuum.  An 
additional  difficulty  which  lias  been  experienced  with 
Mr.  Briinler's  system  arises  from  the  circumstance 
that  a  considerable  quantity  of  nitric  acid  is  formed 
as  one  of  the  products  of  combustion.  It  is,  therefore, 
necessary  to  introduce  chalk,  or  some  other  neutralising 
agent,  into  the  container  from  time  to  time.  It  may, 
of  course,  be  suggested  that  we  have  here  a  source  of 
nitrates  which  may  be  made  of  commercial  value,  but  en 
the  whole  it  is  perhaps  wisest  to  state  that  in  its  present 
form  the  invention  is  more  interesting  than  practical* 
though  there  is  no  doubt  that  this  system  of  burning  liquid 
fuel  is  well  worth  further  experimental  investigation. 

For  some  time  past  naval  experts  have  had  their 
attention  directed  to  the  possibility  of  the  steam-engine 
being  replaced  by  the  internal  combustion  engine  in  our 
warships,  and  many  engineers  (the  late  Sir  Frederick 
Bramwell  among  the  number)  have  even  asserted  that 
we  were  within  measurable  distance  of  the  time  when  the 
steam-engine  would  only  be  found  in  our  museums. 

An  instructive  paper  on  internal-combustion  engines 
for  marine  purposes  was  read  by  Mr.  J.  T.  Milton,  before 
the  Institute  of  Civil  Engineers,  in  January,  1907,  and 
this  was  followed  by  an  even  more  instructive  discussion. 
Mr.  Milton  referred  to  the  extensive  use  of  such  engines 
on  land  and  sought  to  show  that  heavy  oil  and  producer- 
gas  could  be  employed  in  marine  work.  He  admitted 
that  in  respect  of  producer-gas,  only  that  made  from 
coke  or  from  anthracite  coal  was  available,  though  he 
considered  that  there  was  a  reasonable  expectation  that 
a  producer  would  be  perfected  soon  which  would  enable 
bituminous  coal  to  be  used.  In  the  course  of  the  sub- 
sequent discussion  Engineer-Lieut.  W.  R.  Sillince,  R.N., 
emphasised  the  difficult  nature  of  the  problem  of  making 
a  gas-generator  suitable  for  such  use,  and  expressed  the 
view  that,  as  compared  with  the  gas-engine,  the  oil-engine 
offered   many   advantages  for   marine   purposes,   though 
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lie  thought  that  the  question  of  the  supply  of  suitable 
fuel-oil,  if  its  use  became  general,  would  be  a  matter  for 
serious  consideration.  He  regarded  the  prospects  of  the 
internal-combustion  engine  for  marine  purposes  as  dis- 
tinctly promising,  but  especially  so  in  smaller  sizes  and 
up  to  1000  h.p.  per  shaft,  and  he  remarked  that  a  number 
of  internal-combustion  engines  were  either  fitted  on  board 
certain  ships  of  the  Navy  or  nearing  completion  at  the 
makers'  works,  for  the  purpose  of  generating  electricity, 
whereby  it  was  hoped  that  the  work  of  the  boilers, 
especially  in  harbour,  would  be  relieved  to  a  considerable 
extent.  Such  engines  were  also,  he  added,  used  for  the 
propulsion  of  service  boats. 

Dr.  Hele-Shaw  alluded  to  the  successful  results  given 
by  the  24-cylinder  Antoinette  petrol  engine,  used  as  a 
source  of  power  in  a  flying-machine,  and  stated  that  this 
form  of  engine  of  360  h.p.  weighed  only  1500  lbs.,  plus 
160  lbs.  for  accessories,  which  worked  out  at  4£  lbs.  per 
horse-power,  whilst  a  500  h.p.  producer-gas  engine  for 
marine  purposes  weighed  45  tons  for  the  engine  and  20  tons 
for  the  producer,  a  total  weight  of  65  tons  for  the  plant, 
the  weight  per  horse-power  being  280  lbs.,  or  about 
60  times  as  much  as  in  the  Antoinette  engine. 

Sir  William  White  said  that  the  general  impression 
made  on  his  mind  by  the  remarks  in  the  discussion, 
especially  those  of  Mr.  Dugald  Clerk,  and  Professor 
Burstall,  was  that  in  the  application  of  internal  com- 
bustion engines  to  the  propulsion  of  ships  there  would  be 
many  difficulties  on  the  large  scale  which  had  not  been 
of  serious  importance  hitherto  ;  and  that  those  highly- 
experienced  men  did  not  look  forward  with  confidence 
to  the  immediate  advance  of  the  internal-combustion 
engine  to  large  powers  for  marine  purposes,  though  he 
understood  that  Mr.  Clerk  did  not  mean  to  convey  the 
idea  that  the  difficulties  to  be  faced  were  insurmountable. 
He  thought  that,  in  consequence  of  the  inadequacy  of 
the  supply  of  oil  fuel,  producer-gas  was  the  only  available 
fuel,  though,  as  an  auxiliary  to  coal  in  steam-raising, 
oil  was  of  the  greatest  value,  but  he  pointed  out  that  the 
danger  attending  the  use  of  gas-producers  on  board  ship 
would  have  to  be  guarded  against. 

Mr.  A.  C.  Holzapfel  referred  to  the  successful  use  of 
Capitaine  gas-engines  on  board  tugs  and  cargo  vessels 
running  on  the  Rhine,  and  Rear-Admiral  G.  W.  Melville, 
U.S.  Navy,  haying  alluded  to  the  extensive  use  of  the 
oil-engine  for  propulsion  on  canals  in  Holland,  said  that 
with  a  completely  satisfactory  engine  working  with  heavy 
oils  this  source  of  power  would  be  adopted  in  larger  ships. 

In  a  remarkable  paper  on  the  influence  of  machinery 
on  the  gun  power  of  the  modern  warship,  read  before 
the  Institution  of  Naval  Architects  in  March,  1907,  Mr. 
James  McKechnie  pointed  out  the  advantages  which 
would  result  from  the  use  of  internal-combustion  engines 
for  the  propulsion  of  battleships.  The  paper  was  accom- 
panied by  plans  showing  the  application  of  gas-engines 
with  gas-producers  to  a  battleship,  and  of  oil-engines  to 
a  torpedo-boat  destroyer,  and  by  corresponding  drawings 
for  similar  types  of  ships  of  the  same  size,  but  fitted 
with  steam  machinery.  The  following  comparison  of  the 
weights,  area  occupied,  and  fuel-consumption  of  steam,  gas 
and  oil  machinery  for  a  16,000  h.p.  battleship  was  given  : — 


Steam 

Gas 

•      Oil 

Engine. 

Engine. 

Engine. 

I.H.P.     available     for 

propelling  the  ship. 

16,000 

10,000 

16,000 

Weight  of  machinery, 

including     usual 

auxiliaries,   but  not 

deck  machinery  . . . 

1685  tons* 

1105  ton»t 

750  tons* 

I.H.P.     per     ton     of 

machinery   

101 

14-48 

21-33 

Area      occupied      by 

machinery,     engines 

and   boilerH,   or   pr<>- 

7250  hi|.  ft. 

1  860  8i|.   It, 

urn  »q.  ft. 

\rea  per  l.H.l' 

•463  aq.  ft, 

386  B(|.  ft. 

:'67  so,,  ft. 

/ucl    consumption    in 

pounds    per    i.if.r. 

per  hour — 

At  full  power  .  .  . 

10  lb. 

1-0  lb. 

•0  lb. 

At    about    i    full 

1*86  lb. 

116  lb. 

•75  lb. 

•  IncludeH  water  in  boilers. 

t  Includes  water  In  jackets  and  piping,  but  not  coal  in  producers. 

J    Includes   water  in  Jackets  and   piping. 


Attention  was  specially  directed  to  the  benefit  derived 
from  the  abolition  of  the  boiler-uptakes  and  funnels, 
for  the  turrets  could  be  so  disposed,  without  increase 
in  the  length  of  the  ship,  as  to  admit  of  all  the  ten  guns 
being  fired  on  either  broadside,  thus  giving  an  "  all 
round  fire  "  for  all  guns.  In  respect  of  the  destroyer 
it  was  claimed  that  a  sufficient  quantity  of  fuel  had  been 
provided  for  to  give  the  oil-driven  vessel,  at  the  full  speed 
of  30  knots,  a  radius  of  action  six  and  a  half  times  greater 
than  that  of  the  steam-driven  destroyer  with  full  coal 
supply. 

In  discussing  the  paper,  Admiral  the  Hon.  Sir  E.  R. 
Fremantle  alluded  to  the  value  of  oil  fuel  as  shown  in  the 
previous  year's  manoeuvres  under  Admiral  May  in  the 
following  terms  : — 

"  When  the  stokers  were  pretty  well  worn  out, 

and  had  used  all  the  coal  that  was  nearest  at  hand, 

and  much  labour  would  be  necessary  to  fetch  coal 

and  bring  it  to  the  fires,  then  they  were  able  to  use 

the  oil  fuel,  and  I  believe  I  am  correct  in  saying 

that   the   four   ships    which   had   oil   fuel,    steamed 

away,  even  from  ships  with  nominally  greater  speed." 

Sir  William  White,  having  in  reply  to  a  question,  been 

informed  by  the  author  of  the  paper  that  800  h.p.  was 

the  greatest   power  in   a  single   oil  engine   with   which 

up  to  that  time  he  had  had  to  do,  made  the  following 

significant  remarks  : — 

"  Then,  I  hope  Mr.  McKechnie  will  not  be  offended 
if  I  say  that  it  is  a  somewhat   '  sporting  '   design 
to  go  on  at  one  step  to  16,000  h.p.  and  to  give  detailed 
weights  and  rates  of  fuel  consumption  for  engines 
of  that  large  power.     Of  course,  I  quite  appreciate 
that  Mr.  McKechnie  guards  himself  by  saying  that 
if  this  scheme  was  carried  into  actual  design  and 
manufacture  there  would  have  to  be  modifications, 
and   very   careful   consideration   of   details.     I   con- 
gratulate Mr.  McKechnie  on  his  boldness  in  coming 
forward  with  approximate  statements  of  weight  and 
space,  which,  according  to  the  best  knowledge  he 
hasat  present,  he  believes  would  suffice  for  the  installa- 
tion   of   gas-engines   and   producer   in   a   battleship 
of  16,000  h.p.     Two  years  ago  a  design  was  originated 
in  America  for  twin-screw  gas  engines  using  producer 
gas,  and  the  author  gave  complete  estimates  of  weight 
and  space.     His  figures  differed  a  good  deal  from 
Mr.    McKechnie's   estimate,   as   might   be   expected, 
seeing  that  in  both  instances  the  estimates  must  be 
based  on  limited  experience.     Instead  of  14-48  i.h.p. 
per  ton  of  machinery,  the  American  designer  only 
anticipated  about  11  i.h.p." 
In  this  connection  a  paper  on  the   Present  Position 
of  Gas  and  Petrol  Engines,  read  by  Mr.   Dugald  Clerk 
at  the  last  meeting  of  the  British  Association,  is  of  great 
interest.     Mr.  Clerk,  whose  claim  to  express  authoritative 
opinions  on  such  a  subject  none  will  dispute,  asserted 
that  the  difficulties  of  the  marine  gas-engine  had  been 
greatly  underrated,  and  he  added  : — 

"  Mr.  McKechnie  indeed  contemplates  engines  on 

shipboard    of    over    16,000    h.p.    in    the    immediate 

future.     I  fear  it  will  be  some  years  before  we  have 

gas-engines   of    16,000   h.p.    working   on   land,    and 

considerably   later   before   we    have    them    at    work 

on  sea." 

It  is  true  that  suction-gas  plant  has  already  been  suoecss- 

fully  employed  with  a  gas-engine  on  small  vessels,   but 

there    are    admittedly   great    difficulties     attending    the 

carrying  out  of  this  principle  on  such  a  large  scale  as  the 

power-requirements  <>t  the  battleship  demands. 

Eaving  regard  to  the  (act  that  in  reaped  of  supplies 
of  ooal  this  country  is  in  an  exceptionally  favourable 

position,  patriotism  and  prudence  would  alike  dictate  thai 

preference  should  be  given  to  any  system  of  furnishing 

power  by  which  coal  woidd  be  put   upon  an  equality  with 
Oil,   lull   at    present    this  does  not   seem   practicable  on  the 

very  large  scale,  and  in  I  be  meantime  the  importance  ol 

liquid  fuel  will  not  decrease. 

I  venture  to  think  that  just  as  the  incandescence  man  th- 
iols enabled  coal-sjas  to  withstand  the  competition  of 
electricity  as  a  source  of  light,  and  has  given  it  a  new 
lease  of  life  as  an  illuminating  agent,  so  the  substitution 
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of  the  Parsons  turbine  for  tho  reciprocating  steam  engine 
coupled  with  the  use  of  liquid  fuel,  will  delay  for  a  long 
time  the  introduction  of  the  internal-combustion  engine 
as  the  source  of  power  in  the  larger  ships. 

The  difficulties  attending  the  substitution  of  internal- 
combustion  engines  for  steam  engines  in  large  ships  do 
not  attach  to  the  use  on  land  of  stationary  engines  of  the 
former  type,  of  moderate  h.p..  and  both  gas  engines 
and  oil  engines  are  largely  replacing  steam-engines  as  a 
source  of  power  in  industrial  operations,  but  it  is  in  the 
propulsion  of  road-vehicles  that  the  oil-engine  is  playing 
so  important  a  part. 

In  steam  engines  of  moderate  size  only  about  12  per 
cent,  of  the  heat  value  of  the  fuel  burned  in  the  furnace 
of  the  boiler  is  rendered  effective,  whereas  in  the  internal- 
combustion  engine  it  is  easy  to  obtain  at  least  double  that 
proportion  in  the  form  of  work,  and  in  the  Diesel  engine 
the  return  is  as  much  as  37  per  cent. 

With  the  Diesel  engine  almost  any  kind  of  mineral 
oil  can  be  successfully  used,  but  this  is  an  engine  of  a 
special  type,  necessarily  of  heavy  construction,  and  not 
well  adapted  for  many  purposes  to  which  the  oil  engine 
is  applied.  Of  the  usual  forms  of  oil  engines,  some  are 
constructed  for  use  with  kerosene,  or  even  with  less  volatile 
petroleum  products,  but  the  ordinary  motor-car  engine 
needs  a  product  which  freely  volatilises  at  common  tempe- 
ratures, and  it  is  this  requirement  which  has  led  to  so  large 
an  increase  in  the  demand  for  petroleum  spirit  that 
apprehension  of  failure  of  supplies  has  been  created. 

In  a  lecture  on  the  modern  motor-car  and  its  effects, 
delivered  at  the  Royal  Institution  in  London  on  the 
3rd  April  last,  Lord  Montagu  of  Beaulieu  stated  that  he 
estimated  that  in  this  country  a  sum  of  over  12  millions 
sterling  was  already  invested  in  motor-car  plant  and 
machinery,  without  taking  into  account  accessory  trades, 
which  were  also  important  financially,  and  that  the  output 
of  the  industry  during  the  present  year,  in  which  300,000 
persons  were  employed,  would  be  worth  not  less  than 
6  millions.  He  further  stated  that  the  estimated  value 
of  motor-cars  and  motor  cycles  in  use  in  Great  Britain 
was  over  29  millions  sterling.  Still  more  remarkable  were 
the  figures  which  he  gave  as  the  estimated  number  of 
motor  vehicles  in  the  world  at  Christmas,  1907.  The  total 
was  346,350,  130,000  being  assigned  to  the  United  States, 
125,320  to  the  United  Kingdom,  32,530  to  France  and 
22,000  to  Germany.  On  April  27th  last  there  were  1,137 
licensed  motor  omnibuses  in  London  and  758  motor 
cabs.  There  were  also  2,600.  motor  cabs  on  order. 
Probably  each  omnibus  consumes  about  15  gallons  of  motor 
spirit  per  diem,  and  each  cab  about  5  gallons.  The  industry 
is  therefore  a  highly  important  one,  and,  as  it  is  still 
growing  rapidly,  the  maintenance  of  supplies  of  a  suitable 
description  of  combustible  liquid  is  of  vital  consequence. 

The  United  States  Association  of  Licensed  Manufac- 
turers reported  that  the  value  of  the  product  of  the 
automobile  manufacturing  industry  in  that  country  for 
1907  was  £21,000,000  representing  an  output  of  more 
than  52,000  cars.  A  noticeable  feature  of  the  industry 
was  the  very  great  predominance  of  gasoline  vehicles, 
for  out  of  the  total  there  were  only  about  5,000  designed 
for  propulsion  by  steam  and  electricity.  "  The  Times," 
in  commenting  upon  the  report  in  the  Engineering  Supple- 
ment for  March  4th  last,  remarked  that  in  this  respect 
the  industry  showed  the  same  features  as  our  own,  for  it 
was  becoming  evident  that  the  internal-combustion  engine 
was  the  motor  of  the  future  unless  the  price  of  petrol 
rose  to  such  an  extent  as  to  bring  electricity  into  serious 
competition  with  it  by  making  use  of  the  storage  battery. 
As  there  was,  however,  a  concentrated  attention  upon  the 
subject  of  carburettors  for  the  use  of  the  heavier  oils, 
'"  The  Times "  considered  it  more  probable  that  the 
invention  of  an  efficient  device  of  such  a  kind  would  give 
the  gas  engine  a  new  lease  of  life,  should  the  demand 
for  petrol  increase  to  such  an  extent  as  seriously  to  raise 
the  price  in  the  market. 

According  to  a  recent  report  on  the  motor-car  trade 
of  Italy,  made  in  accordance  with  the  instructions  of  the 
Minister  of  Agriculture  of  that  country,  there  were  80 
motor-car  works  in  Italy,  as  compared  with  four  in 
Austria,  18  in  Belgium,  33  in  Germany,  62  in  England, 
111  in  the  United  States  and  205  in  France. 


We  come  now  to  the  consideration  of  the  important 
question  of  supplies.  In  the  following  tabular  statement, 
in  the  compilation  of  which  I  have  been  assisted  by  my 
colleague,  Mr.  Arthur  W.  Eastlake,  the  world's  production 
of  crude  petroleum  for  the  years  1905,  1906  and  1907  is 
given.  The  figures  for  last  year  are  to  some  extent 
estimated,  as  the  whole  of  the  usual  statistics  have  not 
as  yet  been  published,  and  some  of  the  figures  for  previous 
years  are  also  in  the  nature  of  estimates,  as  official  returns 
of  the  output  in  certain  countries  are  not  made,  but 
broadly,  the  table  conveys,  I  believe,  an  accurate  impression 
of  the  situation,  and  it  will  be  seen  how  largely  the  world 
is  at  present  dependent  for  supplies  upon  the  United 
States  and  Russia.  The  figures,  however,  need  explana- 
tion in  order  that  correct  deductions  may  be  drawn  from 
them.  In  respect  of  kerosene,  the  United  States  occupies 
by  far  the  most  important  position,  for  the  crude  oil 
produced  in  that  country  yields  a  comparatively  large 
proportion  of  that  product,  although  California  owes  its 
position  in  the  list  to  the  demand  for  liquid  fuel.  On  the 
other  hand,  as  has  also  been  stated,  Russian  petroleum 
is  mainly  a  fuel  oil,  and  a  very  large  proportion  is  consumed 
locally  in  that  form.  The  percentage  of  production  of 
crude  oil  in  the  various  countries  also  affords  no  guide  to 
the  relative  importance  of  the  sources  of  supply  of 
petroleum  spirit. 

World's    production   of   petroleum    (in   Imperial   gallons). 


Country. 


United  States — 
California        . .         . . 

Texas 

Ohio 

Kansas,  Indian  territory,  and 

Oklahoma 
West  Virginia 
Indiana 
Pennsylvania 
Louisiana 

Kentucky  and  Tennessee     . . 
New  York 
Colorado 
Illinois 
Wyoming 
Michigan  and  Missouri 


Quantity. 
~1905T 

1,169,627,280-2 
984,485,253-1 


Percentage 
of  total. 


Russia — 
Baku  Field 
Grozni  Field 


Eastern  Archipelago     . 

Galicia 

Rumania 

India 

Japan 

Canada 

Germany — 
Prussia  and  Bavaria 
Elsass 


Other  countries 
Italy 

Peru-Zorrito3  Field 
United  Kingdom 


United  States- 
California 

Kansas,  Indian  Territory,  and 
Oklahoma 

Ohio 

Texas 

Pennsylvania 

West  Virginia 

Louisiana 

Indiana 

Illinois 

New  York 

Kentucky  and  Tennessee     . . 

Colorado 

Wyoming 

Michigan  and  Missouri 


571,969,633-4 
420,552,190-0 

405,118,069-9 

383,639,003-0 

!    365,197,453-0 

, 

311,775456-0 

42,594,622-0 

' 

39,104,194-1 

13,164,568-0 

6,336,129-1 

295,805-4 

108,469-0 

4,713*,768,124-0 

63-065 

1,721,596,016-0 

175,692,232-0 

1,897,288,248-0 

25-3839 

256,627,506-0 

3-4334 

209,189,939-4 

2-7988 

159,502,923-9 

2-133S 

144,798,444-0 

1-9375 

46,927,083-0 

0-627S 

22,186,984-0 

0-2968 

14,144,107-0 

5,175,467-0 

19,319,574-0 

0-2584 

1,749,500-0 

0-0233 

1,687,361-0 

0-0225 

1,319,847-0 

0-0176 

11,448-0 

0-0001 

7,474,376,981-0 

99-9994 

1 
1906. 

1.158,119,944-0 

759,935,493-5 

517,423,827-3  , 

439,750,716-0 

358,888,686-0 

i 

354,131,516-0 

317,622.705-0 

268,494,960-2 

153,852,779-5 

43,510,660-0 

42,462.045-0 

1 

11,462,094-1 

244,930-0 

122,465-0 

4,426,022,820-0 

59-9308 

Me 


Annual  meeting. 


[Aug.  15,    1908. 


Country. 


Quantity. 


Percentage 

of  total. 


Kussia — 

Baku  Field 

Grozni  Field 

Bereki  and  Tchimion  Fields. 


Eastern  Archipelajro 

Rumania 

Galicia 

India 

Japan 

Germany 

Canada 

Other  countries 

Italy 

Peru— Zorritos  Field 


United  States     . . 

Russia 

Galicia 

Rumania 

Eastern  Archipelago 

India        . .  . . 

Japan 

Canada 

Germany 

Other  countries 

Italy 

Peru 


1,857,568,073-0 

161,561,823-0 

19,263,813-0 


2,038.393,709-0 


258,891 

230,082 

198,400 

140,553 

47,236 

19,944 

19,935 

2,624 

1,653 

1.483 


849-C 
131-3 
871-4 
122-0 
500-0 
217-0 
657-0 
250-0 
465-0 
,768-0 


7,385,222,359-0 


27-6009 

3-5055 
3-1154 
2-6864 
1-9031 
0-6396 
0-2700 
0-2699 
0-0355 
0-0223 
0-0200 

99-9994 


1907. 


5,690,389,094-0 

63-3105 

2,204,832,042-0 

24-5306 

306,813,704-0 

3-4135 

292,850,568-0 

3-2582 

258,926,000-0 

2-8807 

140,750,000-0 

1-5659 

47,236,500-0 

0-5255 

20,119.250-0 

0-2238 

19,596,622-0 

0.2180 

3,499,000-0 

0-0389 

1,653.465-0 

0-0183 

1,399,600-0 

0-0155 

8,988,065,845-0 


99-9994 


The  world's  production  of  crude  petroleum  for  1907 
would  fill  3,450,948  ten-ton  railway  tank-waggons,  and 
these  waggons  would  form  a  train  13,749  miles  in  length, 
extending  more  than  half  way  round  the  earth,  or 
occupying  50  railway  tracks  the  whole  distance  from 
London  to  Newcastle. 

In  addressing  the  members  of  the  Society  of  Chemical 
Industry,  I  am  addressing  a  large  number  of  citizens 
of  the  United  States,  and  I  may  appropriately  congratulate 
them  upon  the  commanding  position  which  their  country 
continues  to  occupy  in  the  petroleum  industry. 

It  will  be  noted  that  with  the  exceptions  of  Canada, 
Burma  and  Assam,  no  countries  under  the  British  Flag 
contribute  to  the  world's  supplies  of  petroleum,  and 
that,  in  iespect  of  her  contribution  to  the  total,  the 
British  Empire  occupies  an  unenviable  position  in 
compari-on  with  that  of  some  other  nations.  In  view 
of  the  increasing  importance  of  petroleum  as  a  fuel, 
especially  in  the  belligerent  marine,  it  would  appear 
to  be  a  national  duty  to  ascertain  whether  other  petroleum 
fields  cannot  be  developed  on  British  soil,  and  already 
some  action  js  being  taken  with  that  object  in  view. 

There  is  good  reason  to  believe  that  petroleum  may 
be  found  in  commercial  quantity  in  the  British  West 
Indies,  and  esj>ecially  in  Trinidad  ;  whilst,  apart  from 
large  further  developments  which  may  be  possible  in 
Canada,  the  available  evidence  points  to  the  conclusion 
that  parts  of  New  Brunswick,  Newfoundland,  and  New 
Zealand  may  be  richly  oil-bearing.  In  Nigeria,  also,  teste 
are  being  made  with  the  drill  of  districts  in  which 
promising  indications  have  been  met  with. 

In  his  new  work  on  Oil  Fuel  and  the  Empire,  Mr.  J.  D. 
Henry  makes  a  cogent  appeal  for  extended  enterprise 
in  the  prosper  tin"  and  development  of  the  liquid  fuel 
resources  <>f  the  Kmpire. 

In  Great  Britain  petroleum  is  met  with  in  small 
quantities  in  the  com  measures  in  Lancashire,  North 
Staffordshire,  Shropshire,  and  elsewhere,  and  it  will  be 
remembered  that  the  shale  oil  industry  in  Scotland  was 
the  outcome  of  the  results  obtained  in  1847  by  .James 
Young  in  the  distillation  of  the  oil  flowing  from  a  coal 
Working  at  Alfreton  in  Derbyshire.  For  many  years 
there  has  been  an  actual  commercial  output  of  petroleum 
in  this  country  which   has   been   recorded   in   the  General 

Eteport  and  Statistics  relating  to  Mines  and  Quarries  in 
the  United  Kingdom,  issued  by  the  Home  Office,    The 

annual    output    reached    its    maximum    in    1898,    when    it 


amounted  to  2(H)  tons,  valued  at  £488.  It  had  fallen 
to  5  tons,  valued  at  £12,  in  1899,  and  was  returned  as 
nil  in  the  following  year.  There  was  a  production  of 
8  tons  in  1901,  and  25  tons  in  1902,  none  in  the  two 
succeeding  years,  46  tons  in  1905,  and  10  tons  in  1906, 
the  locality  of  production  for  the  latter  years  being 
Dumbartonshire. 

Apart  from  the  oil  thus  found,  discoveries  of  petroleum 
have  been  made  from  time  to  time  in  this  country,  some 
of  which  were  of  a  very  doubtful  character,  but  one, 
at  least,  of  them,  which  was  investigated  at  the  time 
(in  1892)  by  the  late  Mr.  Topley,  F.R.S.,  F.G.S.,  and 
myself,  was  of  considerable  interest.  It  took  the  form 
of  a  sudden  influx  of  some  hundreds  of  gallons  of  a  straw- 
coloured  mineral  oil  into  a  well  which  was  the  source 
of  the  water  supply  of  an  isolated  dwelling-house  standing 
en  high  ground  near  Shepton  Mallet  in  Somersetshire, 
the  occurrence  taking  place  immediately  after  an  earth- 
quake shock.  Other  water  wells  in  the  neighbourhood 
were  at  the  same  time  found  to  yield  small  quantities 
of  petroleum,  and  shortly  afterwards  my  attention  was 
called  to  a  similar  occurrence  at  Ruabon. 

There  is,  I  think,  no  reason  to  anticipate  that  these 
indications  are  of  more  than  academic  interest,  but  it 
is  worthy  of  note  that  a  boring  is  now  being  made  at 
Battle  in  Sussex,  in  the  hope  of  finding  something  more 
than  the  trace  of  oil  'reported  to  have  been  met  with 
in  the  sub-Wealden  exploration  at  Netherfield  in  1874. 
In  this  connection  reference  should  be  made  to  the 
natural  gas  of  Heathfield,  the  out-put  of  which  amounted 
to  774,800  cubic  feet,  valued  at  £155,  in  1904. 

In  the  following  table,  for  which  I  am  indebted  to  my 
brother,  Mr.  Robert  Redwood,  the  imports  into  this 
country  during  the  last  three  years  of  petroleum  spirit 
and  burning  oil  are  given,  and  it  will  be  seen  that  we 
have  here  a  measure  of  the  relative  extent  to  which 
we  are  dependent  upon  other  countries  for  our  supplies 
of  the  commercial  products  specified.  This  table  shows 
the  changes  which  have  occurred  in  the  petroleum  trade 
of  the  United  Kingdom  during  recent  years,  and  the 
japid  growth  in  the  consumption  of  petroleum  spirit 
brought  about  by  the  largely  increased  use  of  the 
automobile. 

It  will  be  seen  that  the  quantity  of  this  product 
imported  into  the  United  Kingdom  increased  from 
474,610  barrel  units  of  41  Imperial  gallons  for  the  year 
1905  to  809,280  barrel  units  for  1907.  During  the  period 
in  question  there  was  a  considerable  falling  off  in  the 
imports  of  petroleum  spirit  from  America,  owing  to  the 
home  demand  and,  fortunately  for  motorists,  a  very 
large  increase  in  the  imports  of  this  product  from  the 
Dutch  East  Indies. 

■ 
Imports  of   petroleum   spirit    into    the    United   Kingdom ' 
In  barrel  units  of  41   Imperial  gallons. 


Krem 

From 

various 

From 

Sumatra 

From 

From 

Con- 

Year. 

America. 

and 
Borneo. 

Rou- 
mania. 

Russia. 

tinental 
Porta. 

Totals. 

1905 

287,310 

167,230 

nil. 

nil. 

20,070 

474,610 

1906 

200,440 

379,460 

41,410 

nil. 

22.010 

642.320 

1907 

173,450 

576,170 

35,230 

8,310 

16,120 

809,280 

Imports  of  petroleum  oil  (kerosene)  into  the  United  Kingdom. 
In  barrel  units  of  41   Imperial  gallons. 


Year. 

From 
America. 

From 

i:  ussi.i 

From           From 
Galicie.    '  Roumania. 

Totals. 

1005 
1906 
1907 

2.416,530 
2.505,110 
2,625,590 

1.199,610 
764.990 
715,730 

130,750 

242,280 

38,230 

35,090 
152,120 
170,590 

3,780,980 
3,664,500 
3,550,140 

It  is   in    respect    of   future  supplies  of  |H'.trolcuni  spirit 
that,  as   I    have  said,   there  is  anxiety  in  the  automobile 

world.     A    recent    enquiry   conducted   by   motorists   led 

to    conclusions    which     were    not     reassuring,     but     these 
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conclusions.  I  should  add,  are  not  accepted  by  the 
petroleum  trade.  It  is,  unquestionably,  most  difficult 
to  forecast  the  future  in  stub  ■  case.  No  method  exists 
of  forming  a  trustworthy  opinion  as  to  the  productive 
capacity  of  petroliferous  lands  which  have  not  been 
brought  to  the  stage  of  full  development,  for  we  cannot 
measure  a  natural  store  of  petroleum  as  we  can  a  deposit 
of  coal,  and  it  has.  moreover  to  be  borne  in  mind  that 
such  petroleum  spirit  as  the  motorist  uses  probably  does 
not  represent  more  on  the  average  than  5  per  cent,  of 
the  crude  j>etroleuni  raised. 

There  are,  doubtless,  many  other  localities  than  those 
already  in  the  condition  of  developed  oilfields,  which, 
with  an  increased  demand,  will  be  added  to  the  producing 
territories.  In  Russia  alone  there  are  vast  areas  known 
to  be  petroliferous  which  have  not  yet  been  adequately 
tested  with  the  drill,  and  in  the  United  States  at  the 
present  time,  owing  to  the  exploitation  of  the  mid- 
Continent  oilfields,  the  output  of  petroleum  spirit  is 
probably  largely  in  excess  of  the  home  demands  ;  but 
the  tigures  already  referred  to  afforded  evidence  of 
scarcity  before  the  development  of  those  fields,  and  with 
the  further  extension  of  the  use  of  the  automobile  in 
America,  which  would  proceed  far  more  rapidly  if 
improvement  of  the  roads  was  taken  in  hand,  it  would 
not  be  surprising  if  that  country  required  all  the  petroleum 
spirit  which  she  could  produce,  though  it  must  be  borne 
in  mind  that  there  are  in  the  United  States,  as  in  Russia, 
immense  areas  of  oil-bearing  lands,  in  Wyoming  for 
example,  awaiting  development.  Another  country 
affording  highly  promising  indications  over  a  very  large 
area  is  Persia. 

Supplies  are  now,  as  we  have  seen  from  the  table  of 
imports,  coming  to  this  country  from  Roumania,  and 
a  beginning  has  been  made  in  the  importation  of  Russian 
spirit  from  the  Grozni  district,  but  it  is  apparently  to 
the  prolific  fields  of  the  Dutch  East  Indies  that  we  must 
look  to  supplement  the  American  supplies  in  the  immediate 
future,  though  before  long  we  may  receive  shipments 
from  Peru  and  other  countries  which  hitherto  have  not 
contributed  to  the  world's  supplies  of  this  product. 

The  chief  difficulty  lies  in  the  fact  that  the  other 
products,  and  especially  the  burning  oil,  obtained  from 
the  crude  oil,  of  which,  as  already  stated,  the  petroleum 
spirit  represents  but  a  small  proportion,  must  also  be 
marketed  if  the  industry  is  to  be  carried  on  without 
prohibitive  cost.  Unfortunately,  as  will  be  seen  from 
the  figures  given,  the  great  increase  in  the  consumption 
of  petroleum  spirit  has  not  been  accompanied  by  a 
corresponding  increase  in  that  of  kerosene,  the  imports 
for  the  past  three  years  having  in  fact  exhibited  a 
gradually  progressive  decline,  but  if  success  attends  the 
efforts  to  devise  an  efficient  form  of  carburettor  for  the 
latter  product,  and  other  objections  attending  the 
substitution  of  kerosene  for  petrol  can  be  met,  the  prospect 
will  be  far  more  hopeful.  Kerosene  is  largely  employed 
in  stationary  internal-combustion  engines,  but  for 
automobile  use  it  has  many  disadvantages.  The  first 
of  these,  viz.  :  the  comparatively  high  volatilising 
point,  may  be  overcome  by  starting  the  engine  with 
petrol,  for  there  are  carburettors  which  work  fairly  well 
on  the  motor  car  when  the  engine  has  become  hot,  but 
under  the  varying  conditions  of  road-vehicle  work  it  is 
difficult  to  secure  continuously  perfect  combustion.  On 
the  water,  where  the  work  is  comparatively  uniform, 
greater  success  has  attended  the  substitution  of  kerosene 
for  petrol,  although  for  racing  boats,  petrol  is  still 
preferred.  Probably,  however,  the  most  serious  objection 
to  the  use  of  kerosene  in  a  private  carriage  lies  in  the 
comparatively  non-volatile  character  of  the  oil  and  its 
objectionable  habit  of  spreading  on  to  parts  of  the 
vehicle  where  it  becomes  a  nuisance  by  reason  of  its  odour. 

Whilst,  therefore,  we  cannot,  in  my  opinion,  look  for 
any  general  replacement  of  petrol  by  kerosene  in  the 
voitures  de  luxe  of  private  owners,  unless  the  objections 
alluded  to  can  be  overcome,  much  may  be  done  in  the 
direction  of  encouraging  the  use  of  a  less  volatile  descrip- 
tion of  petroleum  spirit,  and  already  considerable  progress 
has  been  made  in  this  direction,  with  corresponding 
increase  in  available  supplies.  Concurrently,  efforts 
should  be  made  to  bring  about  an  increase  in  the  use  of 


t  he  heavier  oils  in  stationary  engines,  commercial  and 
public  service  vehicles,  and  motor  boats. 

Among  the  substitutes  for  petrol  to  which  attention 
has  recently  been  directed,  is  benzol.  The  quantity  of 
this  product  hitherto  obtainable  for  use  as  a  source  of 
power  has  not  been  large,  but  Messrs.  Sadler  and  Co., 
Ltd.,  consider  that  if  all  the  patent  coke  ovens  in  this 
country  were  provided  with  appliances  for  the  recovery 
of  the  benzol  from  the  waste  gases,  it  would  not  be 
unreasonable  to  anticipate  that  a  production  of  30,000,000 
gallons  per  annum  of  benzol  suitable  for  motor-car  use 
could  be  secured.  It  is  claimed  by  those  who  are 
exploiting  the  "  coalite  "  patents,  that  if  this  fuel  were 
sufficiently  largely  employed  as  a  substitute  for  coal, 
the  motor  spirit  obtained  as  a  by-product  would  render 
this  country  independent  of  imported  supplies. 

It  will  naturally  be  asked  whether  Great  Britain  might 
not  supplement  her  supplies  of  imported  petrol  with  the 
parallel  product  yielded  by  the  destructive  distillation 
of  shale.  Apparently  this  might  be  done,  not  only  by 
more  fully  utilising  the  most  volatile  of  the  liquid  hydro- 
carbons obtained  in  the  Scottish  shale-oil  refineries, 
but  also  by  distilling  shale  for  the  purpose.  At  the  present 
time  the  production  of  Scotch  shale  spirit  of  '730  specific 
gravity  amounts  to  about  25,000  barrels  per  annum. 

Another  way  in  which  a  threatened  famine  in  the  more 
volatile  products  might  be  met.  would  be  by  the  conversion, 
by  dissociation,  of  the  heavier  hydrocarbons  into  others 
of  higher  volatility. 

Considerable  attention  has  recently  been  directed 
to  the  possibility  of  replacing  petrol  by  alcohol,  for  use 
in  internal-combustion  engines. 

We  have  seen  that  the  formation  of  petroleum  in  the 
laboratory  of  nature  has  occupied  a  vast  period,  and  that 
although  some  creation  of  this  product  is  in  process  at 
the  present  time,  our  diminishing  stores  cannot  thus  be 
sensibly  replenished. 

In  alcohol,  however,  we  have  an  alternative  fuel  which 
can  be  readily  and  rapidly  produced  in  very  large 
quantities,  .and  considerable  interest  therefore  attached 
to  the  consideration  of  the  thermal  efficiency  of  this  liquid 
in  comparison  with  that  of  petrol. 

Professor  Lewes,  who  has  devoted  special  attention 
to  this  subject,  gives  the  respective  calorific  values  as  : — 


Calories. 

British 
Thermal  Units. 

Petrol,  sp.  gr.  -722 

11,278 
6,288 

20,301 
11,319 

In  the  use  of  alcohol  in  an  internal-combustion  engine, 
however,  far  higher  compression  can  be  employed  than 
with  petrol,  more  complete  combustion  can  be  obtained, 
and  less  air  is  needed,  and  in  practice  alcohol  gives  much 
better  results  in  comparison  with  petrol  than  its  thermal 
value  would  have  led  one  to  anticipate.  Thus  in 
experiments  made  with  a  pair  of  8  h.p.  engines,  one 
designed  for  alcohol  and  the  other  for  petrol,  the 
consumption  was  : — 

Petrol     340     grms.  per  Horse-power  hour 

Methylated  spirit      373-5    „        „  „  „ 

Taking  into  account  the  relative  specific  gravities,  the 
alcohol  was,  volume  for  volume,  quite  equal  to  the  petrol. 

Even  better  results  are  obtained  with  a  mixture  of 
alcohol  and  benzol. 

The  comparative  safety,  in  respect  of  fire,  of  alcohol, 
is  a  feature  of  importance. 

At  present,  alcohol  cannot  be  advantageously  used  in 
this  country,  as  a  substitute  for  petrol,  owing  to  its  cost, 
but  it  could  probably,  under  suitable  conditions,  be  sold 
at  a  price  which  would  not  compare  unfavourably  with 
that  of  petrol. 

In  conclusion  it  may  be  said  that  although  the  vast  and 
highly  important  industry  so  inadequately  dealt  with  in 
this  somewhat  discursive  address,  exhibits  many  features 
of  which  its  creators  may  justly  be  proud,  there  will  be 
ample  scope  for  the  exercise  of  the  abilities  of  highly- 
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trained  specialists  for  many  years  to  come.  Among  other 
problems  to  which  the  industrial  chemist  may  be  advised 
to  direct  his  attention  are  those  of  the  conversion  of  some 
of  the  hydrocarbons  into  others  of  higher  volatility,  by 
dissociation,  the  improvement  of  the  existing  methods  of 
fractional  distillation,  the  more  effective  separation  of 
the  solid  hydrocarbons  from  the  liquid,  the  substitution 
of  a  more  rational  process  for  that  part  of  the  operation 
of  refining  which  consists  in  the  somewhat  barbaric  treat- 
ment of  the  distillate  with  sulphuric  acid,  and  the  devising  of 
some  better  method  of  eliminating  sulphuretted  compounds 
from  petroleum  containing  these  objectionable  impurities. 

Professor  Meldola  proposed  a  vote  of  thanks  to  Sir 
Boverton  Redwood  for  his  address.  He  said  the  address 
was  characteristic  of  the  man.  He  had  the  temerity,  not 
long  ago,  when  he  felt  it  was  necessary  he  should  begin 
to  receive  instructions  in  those  duties,  which  by  their 
kindness  he  had  been  called  upon  to  discharge,  to  ask 
Sir  Boverton  what  subject  he  had  chosen  for  his  address, 
and  his  reply  was  characteristic  :  "Of  course  I  can  only 
talk  about  one  thing — petroleum."  If  in  that  their 
President  had  a  narrow  subject  he  had  at  the  same  time 
a  subject  of  the  widest  importance,  and  one  that  had 
become  of  the  most  fascinating  interest.  Apait  from  its 
immense  value — the  value  arising  from  its  applications — 
they  had  realised  perhaps  many  of  them  that  day  that  it 
had  opened  up  the  consideration  of  problems  of  enormous 
scientific  importance.  It  had  brought  them  into  contact 
with  such  chemical  epiestions  as  the  transformation  of 
organic  matter,  and  had  raised  a  problem  such  as  that  of 
the  age  of  the  earth,  so  that  the  narrow  subject  which 
their  President  thought  perhaps  would  be  dull  and  unintsr- 
esting  had  turned  out,  under  Sir  Boverton's  treatment, 
one  of  a  most  fascinating  character.  While  they  were 
indebted  to  the  President  for  the  address  to  which  they 
had  listened,  it  must  not  be  forgotten  that  during  the 
past  year  his  attention  to  the  affairs  of  the  Society  had 
been  unflagging.  He  had  shown  great  zeal,  and  had  been 
most  tactful  in  every  relationship  with  those  with  whom 
he  came  in  contact.  Thus  their  indebtedness  to  their 
President  was  deep,  and  it  was  with  very  great  pleasure 
indeed  that  he  asked  the  meeting  to  pass  a  hearty  vote  of 
thanks  to  Sir  Boverton  for  his  address. 

Mr.  N.  H.  Martin,  chairman  of  the  Newcastle  Section, 
seconded  the  motion.  He  said  he  did  so  with  the  utmost 
gratification.  He  was  able  to//testify  to  the  fact  that  no 
man  had  worked  harder  on  behalf  of  the  Society  than  their 
President.  No  man  had  brought  clearer  judgment  and 
tact  to  bear  upon  the  affairs  of  the  Society,  and  it  was 
due  largely  to  Sir  Boverton  that  they  had  their  Charter 
of  Incorporation  and  their  new  by-laws,  so  that  the  Society 
could  work  on  broader  lines. 

The  motion  was  carried  unanimously. 

The  President,  in  acknowledging  the  vote  of  thanks, 
said  he  felt  he  had  not  merited  the  generous  expressions 
which  had  fallen  from  Professor  Meldola  and  Mr.  Martin, 
or  the  very  cordial  reception  the  address  had  received  at 
the  hands  of  those  present.  He  could  only  say  that  the 
terms  in  which  Professor  Meldola  and  Mr.  Martin  had 
alluded  to  him  would  never  be  forgotten  by  him.  He 
would  treasure  them  as  amongst  his  most  valued  posses- 
sions, feeling,  nevertheless,  that  they  were  not  deserved. 
He  again  cordially  thanked  them  for  the  reception  they 
•had   liven   him. 

•On  the  proposal  of  Mr.  W.  T.  Gknt,  seconded  by  Mr. 
Alfred  Au.iU'NKN,  .Messrs.  Norton,  Fcasey  and  Slade 
were. appointed  auditors  to  the  Society  at  a  fee  of  twelve 
guineas. 

The  next  business  was  the  selection  of  the  place  of 
uniting  for  1909,  and  the  President  called  upon  Dr. 
.1.     I.cwkowitsch.    (  hairman    of   the    London    Section. 

Dr.    Lkw  KnwrrscH     extended    to    the    Society    ;i     ln;nt\ 

invitation  to  hold  the  next  Annual  General  Meeting 
in  London.  Mention  of  the  name  London  relieved  him 
of  having  to  resort  to  anything  like  an  eloquent  appeal 
in    support   of   his   motion.     The    London    Section    would 

endeavour    to    maintain    the    standard    of   ho-pilalil\    Bel 

by  previous  meetings,  but  whether  thev  succeeded  or  not, 

tiny  Certainly  could  not  excel  their  predecessors  in 
cordiality.  One  L'reat  event  next  year,  that  would  lie  an 
additional  inducement  for  them  to  go  to  London,  was 


the  Seventh  Annual  International  Congress  of  Applied 
Chemistry,  which  was  "engineered"  by  the  Society  of 
Chemical  Industry,  and  therefore  he  appealed  to  them, 
as  loyal  members  of  the  Society,  to  go  to  London  and 
support  their  President.  At  the  same  time  he  appealed 
to  the  local  members — those  of  Newcastle  and  district — 
especially  to  attend  the  meeting,  for  two  of  their  dis- 
tinguished townsmen  were  to  take  prominent  parts 
in  the  Congress  proceedings — Sir  Andrew  Noble  as 
Chairman  of  the  Explosives  Section  and  Mr.  Martin 
Chairman  of  the  Pharmacy  Section.  There  would  be 
special  arrangements  for  the  fairer  sex  to  see  London  and 
its  art  treasures.  If  the  invitation  to  hold  the  meeting 
in  London  concurrently  with  the  International  Congress 
was  accepted,  he  could  assure  the  ladies  they  would 
come  in  for  a  special  amount  of  attention.  Dr. 
Lewkowitsch  enumerated  several  of  the  receptions  and 
gatherings  that  were  being  arranged,  indicating  a 
brilliant  round  of  social  functions  at  which  the  ties  of 
acquaintanceship  would  be  renewed  and  strengthened. 
Several  of  the  best  hotels  had  been  secured,  to  be  placed 
at  the  disposal  of  the  members,  and  special  travelling 
arrangements  would  be  made  with  the  Railway  Companies. 
Their  meeting  would  commence  on  Wednesday,  May  26th, 
and  the  official  gatherings  would  go  on  until  Saturday  ; 
but,  unofficially,  their  visit  could  be  extended  until  the 
following   week,   when  there  would  be  further  attractions. 

Mr.  Walter  F.  Reid  supported  the  invitation,  and 
said  this  was  the  first  time  the  International  Congress 
of  Applied  Chemistry  had  been  arranged  to  be  held  in 
Great  Britain.  He  advised  everybody  who  was  interested 
to  go.  Those  who  had  experienced  the  hospitality  of 
the  London  Section,  knew  that  nothing  would  be  left 
undone  to  make  the  stay  of  the  visitors  attractive  and 
instructive. 

The    invitation    was   accepted    unanimously. 

Mr.  Eustace  Carey  moved  a  vote  of  thanks  to  the 
President  and  Council  of  the  Armstrong  College  for 
granting  the  use  of  the  building,  and  for  the  hospitality 
shown  to  the  members. 

Mr.  T.  Fairley  seconded,  and  the  proposal  was 
carried. 

Dr.  Merz  said  the  College  was  always  glad  to  welcome 
the  representatives  of  scientific  institutions.  The  Council 
was  proud  to  be  able  to  offer  the  Society  the  use  of  a 
building  so  suitable  as  that  had  been  for  the  purposes 
of  the  meeting.  In  the  name  of  the  President  and  the 
Council  of  the  College,  he  thanked  them  very  much 
for  the  vote  of  thanks. 

The  meeting  ended  by  the  company  being  photographed 
in  the  College  grounds. 

At  the  invitation  of  the  Reception  Committee,  luncheon 
was  subsequently  provided  at  the  Grand  Assembly  Rooms. 
Barras  Bridge. 

Dr.  Russell  W.  Moore  moved  a  vote  of  thanks  to 
the  Newcastle  Section  for  their  hospitality,  which  was 
carried  unanimously. 

Mr.  N.  H.  Martin  replied. 

River  Excursion,  and  Visit  to  the  Works  of  P.u.mkrs' 
Shipbuilding  and  Iron  Company,  Ltd.,  Jabbow- 
ou-Tynk. 

By  the  kind  invitation  of  the  Lord  Mayor  of  Newcastle- 
upon-Tyne,  a  large  excursion  party  embarked  at  the 
Tyne  Ferry  Co. 'a  landing,  Quayside,  at  2.15  p.m..  on 
board  a  steamer,  which,  calling  at  .larrow.  landed  a 
portion  of  the  visitors,  desirous  of  inspecting  Messrs. 
Palmers'  works,  whilst  the  remainder  proceeded  by  the 
steamer  on  a  \  isit  to  Tynemouth,  tea  being  provided 
for  them  on  hoard.  Favoured  l>y  beautiful  weather, 
the  excursion  was  entirely  successful.  On  the  return 
journey,  the  steamer  (ailed  at  .larrow  lor  the  menders 
Visiting  Palmers'  works.  As  a  matter  of  special  historic 
interest  it  was  noted  that  since  the  time  of  the  Romans 
there     has     been     a     bridge     connecting     Newcastle     and 

Qateshead,    the    present    swing    bridge    standing  on  the 

historic     site.       Immediately     above     the     swing     bridge. 

is  Robert  Stephenson's  High  Level  bridge  carrying  both 

the  road  and  the  railway,  and  standing  83  feet  ahove 
the  river  at  high  water. 
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Works  of  Palmers'  Shipbuilding  and  Iron  I'omvanv 
Limited. 

The  party  landing  for  the  purpose  of  inspecting  Messrs. 
Palmers'  works,  were  received  by  Mr.  Malcolm  Dillon, 
and  conducted  over  it  in  groups  by  the  manager  and  the 
general  manager  of  the  iron-producing  department, 
assisted    by    other    officials. 

This  firm  was  established  in  1851,  by  the  late  Sir 
("has.  Mark  Palmer.  Bart..  M.P.  The  works  cover  an 
area  of  about  100  acres,  and  comprise  a  shipyard,  graving 
dock  and  slipway,  engine  and  boiler  factory,  steel  works 
and  blast  furnaces,  and  include  the  entire  range  of  ship- 
building operations,  from  the  smelting  of  the  ore  to  the 
complete  equipment  of  the  vessel.  The  firm  lias  built 
over  800  ships  of  all  kinds,  and  nearly  800  sets  of  engines. 
The  engine  works  comprise  foundries  for  producing  iron, 
brass,  and  steel  castings,  also  plant  for  manufacturing 
water-tube  boilers,  and  turbine  machinery.  The 
machinery  in  all  the  departments  is  worked  by  electricity. 
There  are  five  blast  furnaces,  and  in  the  steel  works, 
eight  melting  furnaces.  The  number  of  workers  employed 
is  from  7.000  to  8.000.  The  latest  battleship  built  here 
is  the  "Lord  Nelson.'*  a  vessel  of  16,500  tons  displacement 
and  16,750  horse- power. 

After  the  inspection  of  these  extensive  works,  afternoon 
tea  was  kindly  provided  for  the  visitors  by  the  firm. 
A  vote  of  thanks  to  the  firm  was  then  moved  by  Mr. 
N.  H.  Martin.  Chairman  of  the  Newcastle  Section,  and 
seconded  by  Mr.  W.  F.  Reid,  and  acknowledged  and 
replied  to  by  the  manager  and  also  the  general  manager 
of  the  iron-producing  department. 

Conversazione. 

At  the  invitation  of  the  Reception  Committee  a 
conversazione  was  held  on  Wednesday  evening,  July  22, 
at  the  Armstrong  College.  There  were  about  three 
hundred  ladies  and  gentlemen  present,  and  the  time  was 
enjoyably  spent.  The  visitors  were  received  by  the  Lady 
Mayoress  (Mrs.  Sanderson),  Mr.  N.  H.  Martin,  and  Miss 
Martin.  The  Lord  Mayor,  the  Chairman  of  the  Reception 
Committee,  was  unable,  through  other  duties,  to  attend 
'  until  later  in  the  evening.  Amongst  the  company  were 
Sir  Boverton  Redwood,  Lady  Redwood  and  Miss  Redwood, 
Professor  Raphael  Meldola,  Sir  Andrew  Noble  and  Miss 
Noble,  and  the  Sheriff  of  Newcastle  (Mr.  Walter  Lee) 
and  Mrs.  Lee.  Music  was  rendered  by  an  orchestra  in 
the  Great  Hall,  and  in  the  Physical  Lecture  Hall  there 
were  kinematograph  pictures  of  "  The  proving  of  a  12- inch 
gun  and  a  field  gun  "  by  Sir  Andrew  Noble,  and  the 
""  Icebreaker  '  Ermack '  at  work,"  with  lantern  pictures 
by  Mr.  Arthur  Gulston.  There  was  also  a  scientific 
exhibition  in  the  electrical  engineering  laboratory  by 
Professor  W.  M.  Thornton,  D.Sc,  and  in  the  Herschell 
Laboratory  were  shown  collections  of  artillery  by  Sir 
Andrew  Noble,  silica  ware  by  the  Thermal  Syndicate, 
Wallsend,  and  art  metal  work  in  all  its  stages.  Refresh- 
ments were  served  in  the  Refectory,  under  the  Great  Hall. 

Second  Day. — Thursday,  July  23rd. 

Visit  for  Morning  and  Afternoon. 

Clarence  Works   of  Messrs.   Bell   Brothers,   near 
Middlesbrough. 

Leaders  :    P.   Phillips    Bedson    and    H.    Dean. 

The  party  was  received  by  Mr.  Walter  Johnson,  a 
director.  Mr.  Greville  Jones,  the  general  manager,  Dr. 
J.  A.  Roelofsen,  manager  of  the  coke  ovens,  Mr.  Hanson, 
the  chemist,  and  Mr.  A.  H.  Cooper,  of  Messrs.  Dorman, 
Long  &  Co.  Luncheon  was  served  in  the  board  room, 
after  which  Professor  R.  Meldola  thanked  the  firm  on 
behalf  of  the  visitors,  and  Messrs.  Walter  Johnson  and 
Greville  Jones  replied.  Telegrams  regretting  inability 
to  be  present,  were  received  from  Sir  Hugh  Bell  and 
Mr.  J.  E.  Stead. 

The  firm  of  Bell  Brothers  was  founded  by  the  late  Sir 
Lowthian  Bell  and  his  brothers  Thomas  and  John,  in 
1844,  when  they  became  lessors  of  a  small  blast  furnace  at 
Wylam-on-Tyne.  In  1852,  having  leased  the  ironstone 
royalty  at  Normanby,  three  furnaces  were  erected  at 
Clarence   and   blown   in  ih    1854.     The   firm's   ironstone 


mines  are  situated  in  Cleveland,  at  Skelton,  Skelton 
Park  and  Lumpsey,  and  their  collieries  (Browney,  Tursdale, 
South  Brancepeth  and  Bowburri)  are  in  the  County  of 
Durham.  A  very  good  example  of  a  Cleveland  ironstone 
mine  is  afforded  by  the  Lumpsey  Mine,  near  Brotton, 
the  average  output  of  which  is  11,000  to  12,000  tons 
per  week.  The  ore  here  contains  about  29  per  cent, 
of  iron  in  the  raw  and  37  per  cent,  in  the  calcined  state. 
The  Clarence  furnaces  consist  of  two  groups — the  Old 
Side,  comprising  eight  furnaces,  five  of  which  are  now  in 
blast,  and  the  "  New  Side  "  four  furnaces,  three  being 
at  work,  and  the  fourth  in  process  of  rebuilding 

From  the  blast  furnaces  the  molten  metal  necessary 
for  steel  making  is  conveyed  to  two  gas-heated  mixers 
— one  having  a  capacity  of  200  tons,  and  the  other  of 
400  tons — and  thence  to  the  Siemens-Martin  furnaces, 
of  which  there  are  eight,  each  having  a  capacity  of  45 
tons.  The  steel  made  at  the  Steel  Works  is  then  rolled 
in  'a  three-high  32-inch  mill,  composed  of  cogging, 
roughing,  and  finishing.  A  recent  development  of 
interest  is  the  installation  of  two  batteries,  each  consisting 
of  60  "  Huessener "  coke-ovens,  with  plant  for  the 
recovery  of  by-products,  for  the  manufacture  of  coke 
for  the  blast  furnaces.  Each  Huessener  oven  is  a 
rectangular  chamber,  usually  33  feet  long,  6  feet  8  inches 
high,  tapering  slightly  to  one  end,  the  mean  width  being 
1  foot  8  inches  ;  such  an  oven  produces  about  26  tons  of 
coke  per  week.  The  gas  by  which  the  ovens  are  heated 
is  burnt  in  horizontal  flues  in  the  walls  and  under  the 
sole,  uniform  heating  being  ensured  by  supplying  gas 
at  twelve  different  points  ;  the  ovens  are  charged  through 
hoppers,  and  the  coke  is  finally  driven  out  on  to  the 
coke-bench  by  a  travelling  ram.  The  ovens  yield  about 
74£  per  cent,  of  coke  (calculated  on  the  dry  coal)  and 
for  each  ton  of  coke  there  are  obtained  1  cwt.  of  tar,  43  lb. 
of  ammonium  sulphate,  and  2T5  gallons  of  90  per  cent, 
benzol. 

The  gas  evolved  by  the  coke-ovens,  and  leaving  them  at 
a  temperature  of  about  250°  C,  is  drawn  by  means  of 
exhausters  through  a  series  of  water-tube  condensers, 
where  it  is  cooled  down  to  from  15°  to  20°  C,  depositing 
its  tar  and  so-called  virgin  ammoniacal  liquor.  The 
exhausters  then  push  the  gas  forward  under  pressure, 
first  through  a  series  of  upright  ammonia  scrubbers, 
irrigated  in  the  usual  manner  with  water,  and  finally 
through  a  number  of  vertical  benzol  scrubbers  over  which 
heavy  tar  oils  are  pumped.  The  benzolised  oil  from  these 
scrubbers  is  then  passed  through  superheaters,  into  stills 
which  are  fired  by  surplus  coke-oven  gas,  and  which 
have  a  rectifying  column  with  reflux  coolers,  etc.,  on 
top,  and  by  means  of  which  benzol  of  80  to 
83  per  cent,  is  obtained  in  one  operation.  The 
hot  absorbing  oil  remaining  behind  in  the  stills 
is  passed  through  the  superheaters,  giving  up  the  greater 
part  of  its  heat  to  the  fresh  benzolised  oil  which  thus 
arrives  in  the  still  in  a  boiling  condition.  The  absorbing 
oil  is  then  further  cooled  in  irrigating  water  coolers,  and 
used  again  on  the  benzol  scrubbers.  The  crude  80  per 
cent,  benzol  is  next  agitated  with  sulphuric  acid,  caustic 
soda,  etc.,  and  finally  rectified  in  steam-heated  stills 
with  high  rectifying  columns,  the  resulting  products 
being : — 90  per  cent,  benzol,  pure  benzol,  90  per  cent, 
toluol,  pure  toluol,  solvent  naphtha  and  heavy  naphtha. 

The  ammonia  liquor  is  worked  up  into  ammonium 
sulphate  in  the  usual  apparatus. 

The  tar  is  dealt  with  in  the  new  tar  distillation  plant, 
which  works  under  vacuum,  and  produces  creosote  oil, 
anthracene  oil,  naphthalene  (which  latter  is  purified  by 
hydraulic   presses),    anthracene   and   pitch. 

The  production  of  coke  in  the  Clarence  ovens  during 
1907  was  143,000  tons.  The  charge  of  coal  used  in  the 
ovens  is,  per  oven  : — Old  ovens  (10  tubs),  5  tons  17  cwt.  ; 
new  ovens  (12  tubs),  7  tons  1  cwt.  268,350  tons  of 
beehive  coke  were  used  last  year,  in  addition  to  the 
quantity  made  in  the  by-product  ovens,  giving  a  total 
consumption  of  411,350  tons. 

The  Ashington  Colliery. 
Leaders :    S.  H.  Collins  and  A.  A.  Hall. 
The  Ashington  collieries  are  about  20  miles  to  the  north 
of  Newcastle-on-Tynej  Blyth  being  the  port  of  shipment 
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for  the  coal.  They  represent  an  area  of  about  12,000 
acres.  Six  thousand  workmen  are  employed  in  these 
collieries,  and  over  2,000  houses  are  provided  by  the 
Ashington  Coal  Company.  These  houses  are  supplied  with 
good  water  from  the  mine,  and  the  district  is  furnished 
with  electric  light,  current  being  supplied  from  the  Com- 
pany's power-station.  Coal  is  also  supplied  to  the  workmen 
by  tramways  and  wagons,  refuse,  &c,  being  removed.  The 
present  output  of  coal  per  diem  from  the  mines  is  about 
8,000  tons.  Two  classes  of  coal  are  obtained,  the  "  Botha  1 
West  Hartley  " — a  steam  coal,  and  "  Ashington  Wallsend  " 
— a  house  coal.  The  Coal  Company  also  farms  about  1,200 
acres  of  land  for  the  supply  of  fodder  for  the  horses, 
the  dairy  supplying  the  workmen  with  milk.  In  the 
colliery  there  are  three  winding  shafts,  the  Bothal,  Carl 
and  Duke  pits,  the  first-named  being  36  fathoms  deep  to 
the  main  seam,  and  the  Carl  and  Duke  pits  being  each  90 
fathoms.  There  are  also  two  ventilating  shafts,  one  to  the 
low  main  seam  and  the  other  to  the  yard  seam  ;  these 
shafts  are  each  connected  with  Capell  patent  exhaust 
fans.  The  air-compressor  has  a  capacity  of  4,000  cubic 
feet  of  free  air  per  minute,  the  compressed  air  being  used 
for  driving  some  of  the  mechanical  coal-cutters  and  con- 
veyors underground.  Under  the  guidance  of  officials  of 
the  Colliery  Company,  and  notably  of  Mr.  R.  Warham, 
the  members  descended  the  Bothal  pit,  and  saw  the 
coal-cutting  machinery  in  operation.  At  the  power- 
station  there  are  two  Parsons'  three-phase  turbo-generators, 
each  capable  of  generating  750  kilowatts  at  500  volts. 

A  15-ton  travelling  crane  covers  the  whole  of  the  floor 
area  of  the  engine-house.  The  current  generated  is  used 
for  general  power  purposes  at  the  surface,  and  for  hauling, 
pumping,  etc.,  underground.  The  coals  are  tipped  on 
to  vibrating  screens,  and  after  the  smalls  have  been 
removed  are  passed  on  to  endless  cleaning  belts.  Thus, 
the  smalls  are  subdivided  into  "  nuts,"  "  duff,"  etc.,  by 
passage  over  the  corresponding  vibrating  screens. 

Endless-rope  haulage  is  used  throughout  the  pits.  The 
various  gears  are  all  electrically-driven,  and  there  are 
several  self-acting  incline  banks  on  the  same  system. 

There  are  several  types  of  machines  at  work  for  under- 
cutting the  coal,  some  of  which  are  driven  electrically, 
others  by  compressed  air,  and  Blackett  conveyors  are  used 
at  the  machine  faces  for  filling  into  the  tubs,  the  breakage 
being  thus  reduced  to  a  minimum. 

The  brickwork  plant  is  capable  of  turning  out  11,000 
bricks  per  day,  the  bricks  being  made  from  fireclay,  on 
the  semi-dry  process. 

The  Woodhorn  and  Linton  Collieries,  other  members 
of  the  group,  are  situated,  the  former  (147|  fathoms  deepi, 
1.J  miles  to  the  east,  and  the  latter  (50  fathoms  deep),  2J 
miles  to  the  north,  of  Ashington. 


The  Elswick  Ordnance  and  Engineering    Works. 
Leader :     Dr.   J.   T.   Dunn. 

Under  the  general  guidance  of  Mr.  R.  A.  S.  W.  Waters, 
the  tour  of  inspection  was  commenced  in  the  engine 
works.  Here,  in  1847,  the  late  Lord  Armstrong  commenced 
the  manufacture  of  hydraulic  machinery.  This  part  of 
the  factory  is  consequently  the  oldest,  and  forms  the 
nucleus  of  the  existing  works. 

Passing  through  the  head  station  of  the  Elswick  Fire 
Brigade,  the  chain  forge  was  next  entered.  Here,  all  classes 
of  chain  are  forged,  from  the  largest  ships'  cables  down- 
wards. In  this  forge,  smiths  were  making  various  forgings 
in  connection  with  hydiaulic  machinery,  and  further  on 
were  shown  some  small  rolling  mills  for  producing  bronze 
bars  and  plates,  and  also  for  drawing,  straightening  and 
finishing  bronze  rod  of  small  diameter. 

In  the  engine  works  machine  shop  were  noticed  quan- 
tities   of    iron    and    brass    castings,    component     parts    of 

runs,   cylinders,   bedplates,  etc 

Leaving  fh<-  engine  works,  the  party  entered  the 
ordnance  works.  The  first  shop  visited  was  that  for  the 
manufacture  of  carriages  for  field  and  mountain  artillery. 
Here  were  seen  examples  of  modern  field  artillery  equip- 
ment, and  the  use  and  manipulation  of  the  vehicles  were 
explained.  Before  leaving  this  section,  a  detachment  of 
four  men  took  to  pieces  a  new  type  of  Q.F-   mountain  gun 


and  carriage,  ready  for  placing  on  mule  back,  and  then 
reassembled  the  parts.  Both  operations  were  conducted 
in  a  wonderfully  short  time,  with  great  ease  and  precision. 
In  the  mechanical  testing  room  was  seen  the  hydraulic 
machinery  used  for  tests  of  all  material.  The  party 
witnessed  tensile  test  pieces  of  both  soft  and  hardened 
steel  being  broken  in  the  machines. 

In  the  gun  shops,  large  steel  tubes  were  undergoing  the 
various  machining  operations  of  boring,  turning,  etc.,  in 
preparation  for  final  building  up  into  guns  of  12  in.  calibre. 
In  these  shops  also  were  12  pr.  guns  undergoing  the 
process  of  rifling.  In  an  adjoining  building  was  pointed 
out  the  manufacture  of  different  kinds  of  gun  cradles  in 
various  stages.  The  cradle  is  that  part  of  the  mounting 
which  carries  the  gun  ;  it  also  contains  the  hydraulic, 
buffer  or  brake  for  controlling  and  checking  the  recoil  of 
the  gun  on  firing,  and  also  the  necessary  springs  (or  other 
device)  for  returning  the  gun  to  its  firing  position. 

In  an  adjoining  shop  was  seen  the  construction  of  naval 
mountings  for  12  pr.  guns,  torpedo  tubes,  and  electrical 
ammunition  hoists  for  conveying  ammunition  from  the 
ship's  magazine  to  the  gun  deck. 

In  the  Electrical  department  there  was  seen  electrical 
machinery  of  many  descriptions,  both  in  course  of  manu- 
facture and  under  test  prior  to  delivery. 

The  shops  on  the  lower  level  nearest  the  Tyne  were  next 
inspected.  In  the  first,  guns,  principally  of  12  in.  calibre, 
were  undergoing  their  final  machine  operations  of  turning, 
boring  and  rifling.  In  another  shop  were  gun-houses  of 
armour  plate,  and  complete  mountings  and  machinery 
for  12  in.  guns  on  board  battleships.  Here  mountings  are 
erected  and  thoroughly  tested.  When  ready  to  be  placed 
on  board,  part  of  the  roof  of  the  shop  is  slid  back  and  the 
mounting  is  hoisted  out  by  means  of  a  150  ton  hydraulic 
crane  on  the  jetty  outside.  When  clear  of  the  roof  of  the 
shop,  the  weight  (about  120  tons)  is  slewed  round  over  the 
ship,  brought  alongside,  and  then  lowered  into  olace. 
The  giant  crane  was  examined,  and  the  party  noticed  with 
great  interest  that  one  of  the  firm's  new  class  of  powerful 
cruisers  was  then  alongside  the  jetty  receiving  her  gun 
mountings. 

Through  the  ordnance  blacksmiths'  shop  on  a  higher 
level,  the  party  reached  the  pits  for  oil  hardening  and 
contraction  of  gun-tubes,  passing  thence  to  further  shops, 
in  the  first  of  which  was  mounted  a  6  inch  gun  and  carriage 
of  «,  '  disappearing  "  type  used  for  coast  defence.  In  the 
same  shop  were  many  details  of  gun-breech  mechanisms 
being  machined  and  fitted. 

The  Inspection  shops  were  next  visited,  where  all  the 
finished  guns  are  minutely  gauged  and  examined  before 
delivery.  On  entering,  a  field  gun  and  carriage  was 
observed,  obviously  of  not  very  modern  construction. 
This,  a  3  pr.,  was  the  first  breech-loading  rifled-gun  to  be 
designed  and  constructed  by  the  late  Lord  Armstrong, 
who,  after  the  experience  of  the  Crimean  war,  had 
impressed  upon  him  the  need  for  guns  of  increased  power 
and  precision.  This  interesting  old  gun  is  now  kept  in  the 
works  as  a  memorial  of  the  past  and  as  a  standard  of 
contrast  with  modern  methods.  Before  leaving,  a  shop 
was  visited  where  the  winding  of  wire  on  to  the  12-inch 
guns  was  witnessed  and  explained  by  the  guide. 

The  Redheugh  Gas  Works  (The  Newcastle  and 
Gateshead  Gas  Company). 

Leader  :  H.  DoiG  Gibb. 

The  visitors  were  received  by  Mr.  Alfred  Allhusen.  a 
Director,  and  were  conducted  through  the  works  by 
Mr.  H.  D.  Gibb  and  Mr.  T.  Hardie.  the  Manager.  These 
works  were  opened  in  1870.  the  Company  also  having 
works    at    Elswick    and    St.    Anthony's.      The    Redheugh 

Gas  Works  oover  25.',  acres,  and  can  produce  over 
11,000,000  cubic  feet  of  coal-gas  and  1,600,000  cubic  feet 
of  oil  gas  in  21  hours.  In  1!M)7  the  Company  carbonised 
nearly  3ll.<KM>  tons  of  coal,  obtaining  2,800,000,000  cubic 
feet  of  gas.  the  average  illuminating  power  of  which  was 
|(i-2  candles,  and  its  average  selling  price,  one  shilling  and 
8-8  jK-nce  per  thousand  cubic  feet.  Of  the'  retort  houses, 
three  are  equipped  with  West's,  and  one  with  Dc  Rronwcr's 
stoking  machinery  for  charging  the  retorts,  a  jmrt  being 
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worked  hy  compressed  air,  and  a  part  electrically  driven  ; 
in  these  the  crushed  coal  falls  on  to  an  endless  hand 
travelling  at  ■  high  speed  and  is  thus  thrown  the  whole 
length  of  the  retorts. 

The  ainmoniai-al  liquor  is  worked  up  on  the  premises 
for  ammonium  sulphate,  and  sulphur  is  also  manufactured 
from  the  purifier  residuals.  The  sulphuric  acid  used  for 
ammonium  sulphate  making,  is  first  subjected  to  a  de- 
arsenicating  process,  for  which  the  waste  gases  from  the 
stills  are  utilised,  before  passing  to  the  Claus  kiln. 

After  the  inspection  of  the  works,  the  party  was  enter- 
tained at  luncheon  by  the  Directors  of  the  Company. 
The  Chairman  of  the"  Company  (Sir  Win.  Stephenson) 
presided,  and  Mr.  Allhuscn  welcomed  the  guests.  Dr. 
Lessing  replied,  and  proposed  a  vote  of  thanks  to  Mr. 
Allhuson  and  the  firm. 

The    Aerated    Water   Factory    of  the   Newcastle 
Breweries,    Limited. 

Leader  :  H.  Doio  Gibe. 

The  party  was  received  by  Mr.  Barras  R.  Reed,  who 
acted  as  guide  and  demonstrator. 

The  processes  of  filtration  and  aeration  of  bottled  beer, 
for  immediate  use,  were  exhibited.  The  liquid  to  be 
aerated,  after  undergoing  a  cooling  process,  is  bottled 
under  70  lb.  pressure  per  sq.  in.,  the  liquid  being  cooled 
to  5oc  F. 

Ottovale  Coke-oven  and    By-Product   Works    (The 
Priestman  Collieries,  Ltd.),  Blaydon. 

Leader  :  A.  Short. 

These  works  consist  of  80  coke-ovens  in  two  batteries 
of  40  each,  with  complete  by-product  recovery  plant. 
In  these  two  sets  of  ovens  450  tons  of  coal  are  carbonised 
each  day.  The  type  of  oven  is  that  known  as  the  Otto- 
Hilgenstock,  the  distinctive  feature  of  which  is  the  mode 
of  heating  the  ovens  by  means  of  Bunsen  burners.  The 
fines  are  arranged  vertically  in  the  side  walls  of  the 
ovens. 

The  ovens  are  33J  feet  long,  6  feet  10  inches  high  and 
about  21  inches  wide,  and  are  each  capable  of  carbonising 
approximately  7  tons  of  coal  in  29  hours. 

The  coal,  supplied  from  the  neighbouring  Priestman 
Collieries,  is  first  disintegrated  and  then  stored  in  large 
hoppers,  from  which  it  is  fed  into  the  coke-ovens.  The 
gases  evolved  from  the  coal  are  led  through  a  gas  main, 
and  after  passing  through  air-  and  water-coolers,  where 
the  tar  is  extracted,  are  then  forced  by  means  of  exhausters 
through  scrubbers  for  the  extraction  of  ammonia  and 
benzol.  .  The  gas,  after  the  removal  of  these  constituents, 
is  used  for  heating  the  ovens,  and  the  waste  heat,  together 
with  some  surplus  gas,  is  utilised  under  five  Babcock 
and  Wilcox  boilers  for  raising  steam  in  water-tube  boilers. 
The  steam  operates  a  large  power  station,  Parsons'  turbo- 
generators of, £000  kilowatt  capacity,  being  used  for  this 
purpose.  The  electric  power  is  partly  used  for  driving  the 
electrical  machinery  on  the  plant,  but  the  bulk  of  it  is 
supplied  to  the  Newcastle-on-Tyne  Electric  Supply 
Company  for  power  and  lighting  purposes.  The  coke  is 
discharged  from  the  ovens  by  means  of  an  electrically- 
driven  ram.  The  ammoniacal  liquor  is  utilised  for  the 
manufacture  of  sulphate  of  ammonia  and  the  crude  benzol 
is  rectified.  The  tar  is  passed  on  to  a  neighbouring  tar 
distillery. 

The  visitors  were  shown  over  the  works  by  Mr.  Frank 
Priestman  and  Mr.  Henry  Piele,  directors,  and  Mr.  S.  J. 
Leybourne,  general  manager,  and  afterwards  partook  of 
refreshments  provided  by  the  firm.  A  vote  of  thanks  to 
the  firm  was  moved  by  Mr.  Watson  Smith,  seconded  by 
Mr.  Hy.  Baker,  and  acknowledged  by  Mr.  Fr.  Priestman 
and  Mr.  Hy.  Piele. 

'  kle  Park,  The  Northumberland  County  Council 
Experimental  Farm. 

Leaders :  S.  H.  Collins  and  F.  P.  Walker. 

By  the  courtesy  of  the  County  Council  of  Northumber- 
land, a  party  of  members  visited  the  Farm  on  the  23rd 
ia»t»     This   experimental  farm   is  under  the  control  of  a 


subcommittee  of  the  Northumberland  Education  Com- 
mittee, and  the  scientific  direction  of  Armstrong  College. 
After  viewing  first  the  quarry  in  which  the  nature  of  the 
soil  and  underlying  rock  are  exhibited,  the  well-known 
"  Tree  Field  Experiment  "  was  examined,  originally 
designed  by  Prof.  Somerville  to  illustrate  the  effect  of 
various  phosphatic  and  other  manures  on  pasture,  the 
benefit  being  measured  in  terms  of  the  increase  in  weight 
of  the  sheep  grazing  thereon.  This  benefit  is  also  illus- 
trated by  the  increase  of  the  value  of  the  pasture  from 
5s.  to  25s.  per  acre.     After  tea,  the  Pele  Tower  was  visited. 

The    United    Alkali    Company's    Allhusen    Works, 
Gateshead. 
The  party  of  visitors  was  received  by  Mr.  A.  Allhuson, 
and  Mr.   Burrows,   the  manager,   and  conducted  round 
the  works. 

At  these  works  the  staph  products  manufactured  are 
caustic  soda,  bleaching  powder,  and  sulphur,  the  inter- 
mediate   products    utilised    as    stepping-stones    to    these 
I    staple  products,  being  sulphuric  acid,  salt  cake  (sodium 
sulphate),    and    "  black   ash "    (crude   sodium   carbonate 
and  calcium  sulphide).     The  lixiviated  black  ash  furnishes 
sodium   carbonate    solution,    which,    suitably    diluted,    is 
\   causticised  with  lime,  the  solutions  being  evaporated  to 
'    yield  solid  caustic   soda.     The  calcium   sulphide   (alkali 
waste)  is  treated  by  Chance's  process,  and  the  sulphur, 
!    originally  furnished  by  the  pyrites  in  the  manufacture 
i    of  sulphuric   acid,   is  recovered.     The  inspection   of  the 
Chance  plant  and  process  excited  great  interest  in  the 
visitors.     Hydrochloric   acid,  obtained  in  the   salt   cake 
process,  is  used  for  the  preparation  of  bleaching  powder. 
The  only  residual  waste  product  in  these  works  is  the 
calcium  carbonate  formed  in  the  Chance  converters.     In 
the  manufacture  of  sulphuric  acid,  as  far  back  as  1884, 
no  fewer  than  129  Schaffner  and  Helbig  shelf-kilns  were 
employed  in  the   burning  of  pyrites.     The   works  were 
commenced  in  1834,  and  the  firm  became  a  limited  company 
i   in  1872,  more  recently  joining  the  United  Alkali  Company. 
It  was  in  a  large  sulphuric  acid  chamber  in  course  of 
being  rebuilt,  in  1884,  that  Messrs.  Allhusen  kindly  enter- 
tained the  President,  the  late  Walter  Weldon,  F.R.S.,  and  a 
large  company  of  the  Society  of  Chemical  Industry,  to 
lunch,  whilst  in  another  chamber  the  company  was  photo- 
graphed. 

Messrs.  Spencer's  Newburn  Steel  Works. 
Leader:  T.  W.  Hogg. 
The  locality  in  which  this  steel  works  is  established  is  of 
special  interest,  as  having  been  the  home  of  George 
Stephenson,  Hedley,  Hackworth,  the  brothers  Hawthorn, 
and  other  pioneers  of  engineering.  It  was  at  a  night  school 
in  the  village  of  Newburn  that  the  elder  Stephenson 
received  his  first  rudimentary  education.  The  works  are 
intersected  by  the  Newburn  and  Wylam  branch  of  the 
North  Eastern  Railway,  alongside  of  which  runs  the  Wylam 
wagonway,  which  is  the  oldest  rail  wagonway  in  the  world. 
In  1812,  the  line  was  laid  with  rack  rails  and  worked  by 
Hedley's  locomotive.  Some  of  these  old  wheels  and  rails 
are  still  to  be  seen  at  the  Newburn  Steel  Works,  first  estab- 
lished in  1810  by  John  Spencer,  who  commenced  as  a 
maker  of  files.  The  works  of  the  firm  now  cover  an  area  of 
60  acres,  and  give  employment  to  1500  men.  Commencing 
as  a  steel  tool  and  file  factory,  the  works  extended  to  the 
manufacture  of  volute,  spiral  and  laminated  springs,  and 
thence  to  that  of  steel  castings  and  forgings.  In  1891 
extensive  rolling  mills  were  added,  and  this  addition  has 
been  further  extended  by  a  cogging  plant,  the  finest  of  its 
kind  in  the  world,  and  capable  of  producing  plates  of  the 
largest  size,  by  which  slabs  60  ins.  wide  and  13  ins.  thick 
are  rolled  down  into  plates.  (The  party  witnessed  with 
interest  the  rolling  of  a  10  ton  ingofr  into  boiler  plate.) 
The  firm  is  now  gradually  applying  electric  power  to  the 
works.  The  forge  contains  a  2000  tons  hydraulic  forging 
press,  where  crank  and  line-shafting,  gun-tubes,  and 
other  forgings  of  the  largest  size,  are  made,  besides 
foiged  steel  cylinder  liners.  In  the  steel  foundry  both 
crumble  and  Siemens-Martin  steel  eastings  up  to  35  or 
40    tons    in    weight   can    be    produced,     Messrs,    Spencer 
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weie  the  first  to  produce  steel  castings,  to  replace  the 
more  costly  forgings,  up  to  that  time  used.  An  economis- 
ing plant  of  interest  here  is  one  for  producing  gas  from 
ashes,  formerly  regarded  as  waste.  The  gas  thus  obtained 
from  one  small  plant,  was  furnishing  power  for  one  shop 
during  the   time  of  the  visit. 

Afternoon  tea  was  kindly  provided  by  the  firm,  after 
which  Dr  J.  T.  Dunn  moved  a  vote  of  thanks  to  the  firm. 

THE  ANNUAL  DINNER. 

The  Annual  Dinner  was  held  at  the  Grand  Assembly 
Rooms,  Barras  Bridge,  on  Thursday,  July  23,  when  there 
was  a  very  large  and  representative  company.  The 
President,  Sir  Boverton  Redwood,  was  in  the  Chair,  and 
there  were  at  the  head  of  the  table,  the  Lord  Mayor 
(Mr.  W.  J.  Sanderson),  Sir  Andrew  Noble,  Lady  Redwood, 
Miss  Redwood,  Dr.  Lewkowitsch,  Chairman  of  the  London 
Section  ;  Mrs.  Russell  Moore,  New  York ;  the  Sheriff  of 
Newcastle  (Mr.  Walter  Lee),  Mrs.  W.  Martin,  Mr.  Arthur 
Gulston,  Mr.  Malcolm  Dillon,  Miss  Martin,  Mr.  Eustace 
Carev,  the  Deputy  Lord  Mavor  (Mr.  Alfred  Appleby), 
Mr.  Claude  B.  Palmer,  Mr.  Walter  F.  Reid,  Mr.  Oscar 
Gutmann,  Prof.  R.  Meldola,  F.R.S.  (President-Elect),  and 
Mr.  George  Renwick.  There  were  also  present  Sir  Cecil 
Spring-Rice,  Mr.  N.  H.  Martin,  Chairman  of  the  Newcastle 
Section  ;  Dr.  F.  C.  Garrett,  Hon.  Secretary  of  the  Section  , 
Prof.  G.  A.  Lebour,  Vice-Principal  of  the  College  ;  Mr.  C.  J. 
Potter,  Mr.  Frank  Priestman,  Dr.  Russell  W.  Moore, 
(New  York),  Mr.  Max  Hasenclever  (Germany),  Mr. 
R.  Jacques  Fletcher  (Australia),  Mr. 'John  Pattinson, 
Professor  P.  Phillips  Bedson,  Mr.  Thomas  Tyrer,  Hon. 
Treasurer  of  the  Society,  Mr.  John  Hargreaves,  First  Hon. 
Secretary  of  the  Society,  and  the  Secretary,  Mr.  Charles 
G.  Or  ess  well. 

The  usual  loyal  toasts  having  been  duly  honoured : 
Professor  Meldola  proposed  "  The  Industries  of 
Tyneside."  Tyneside,  he  said,  had  teen  a  seat  of  industry, 
one  might  say,  from  time  immemorial  ;  he  might  certainly 
say  from  the  time  the  Roman  Legions  crossed  the  Pons 
Aellii  to  the  present  day.  By  reason  of  its  geographical 
situation  and  its  fuel  and  other  resources  the  Tyne  had 
natuially  become  a  centre  of  industry.  When  he  searched 
for  local  guidance  as  to  what  he  should  say  about  the 
Tyneside  industries  he  generally  received  the  depressing 
answer  that  they  were  in  a  very  bad  state.  He  hoped  that 
was  not  true,  and  that  the  inhabitants  were  taking  a 
pessimistic  view  of  the  situation.  Tyneside  possessed  a 
great  and  glorious  list  of  names.  They  need  only  recall 
such  names  as  those  of  Stephenson,  Lord  Armstrong,  the 
founder  of  the  great  Elswick  works  ;  and  John  Glover. 
Two  other  Tyneside  scientists  they  had  still  with  them — 
Sir  Andrew  Noble  and  Sir  Joseph  Wilson  Swan — and  when 
they  went  to  the  industries  themselves  they  found  there 
■  was,  despite  the  depression,  notable  activity  in  the  manu- 
facture of  useful  products.  There  had  been  marked 
development  in  the  newer  processes,  particularly  in  the 
recovery  of  by-products  from  coke  ovens,  which  were 
making  great  progress  in  the  district.  That  afternoon 
they  had  had  an  opportunity  of  seeing  in  operation  the 
latest  processes  at  Blaydon,  and  also  on  the  Tees  at 
Middlesbrough.  An  old  gazetteer  said  :  "  The  Tyne  is  a 
fine,  deep,  and  noble  river,  and  ships  up  to  three  or  four 
hundred  tons  may  safely  go  up  and  down."  That 
paragraph  was  written  in  the  year  1813;  since  then  they 
had  launched  the  "  Maure  tarda."  He  believed  there  was 
a  great  future  before  Tyneside.  With  the  natural  resources 
at  the  people's  command,  with  a  supply  of  energy  at  their 
doors,  with  building  material  lavishly  distributed  in  their 
midst,  and  a  wide  water-way  from  which  to  send  their 
products,  there  was  no  reason  why  some  of  the  lost 
industries  should  not  be  restored  to  the  river.  A  pail 
from  the  smaller  manufacturers  there  were  plenty  of 
enterprising  men,  and  he  instanced  the  firm  of  Allhusen. 

one  of  the  pioneers  of  the  industry,  and  which  was  still 
holding  its  own.  He  submitted  the  toast  with  great 
pleasure,  and  in  the  knowledge  that  it  would  meet  with 
hearty  aeeeptani •■-. 

Mr.   Ar.FKKI)  AlXHtTSHN    replied.      Me  said   a    wide   field 

existed  for  the  application  ot  scientific  energy  iii  obtaining 
further  economy  in  fuel,  and  in  the  utilisation  of  what  was 


formerly  regarded  as  waste  material.  These  so-called 
waste  materials  had  become  sources  of  profit  to  the  manu- 
facturer. In  1868  Mr.  Lowthian  Bell,  former  President 
of  the  Society,  called  attention  to  the  necessity  for 
recovering  sulphur  from  alkali  waste,  and  they  had  seen 
that  day  how  effectually  the  problem  had  been  solved  by 
the  Chance  process.  Sodium  and  aluminium  were  already 
in  course  of  manufacture  on  the  Tyne,  and  although  they 
were  undoubtedly  passing  through  a  period  of  intense 
industrial  depression,  they  might  safely  look  to  a  more 
favourable  future.  With  North-country  perseverance 
and  energy,  Tyneside,  he  believed,  could  be  made  a  still 
greater  centre  of  industry. 

The  Lord  Mayor  proposed  "  The  Society  of  Chemical 
Industry."  He  said,  as  Lord  Mayor  of  Newcastle,  it  was 
perhaps  appropriate  that  he  should  testify  to  the  value  of 
this  Society  in  forwarding  their  various  industrial  efforts, 
more  especially  as  it  seemed  to  have  had  a  forerunner  in  a 
former  local  Society  known  as  "  The  Newcastle  Chemical 
Society."  That  Society  first  met  in  1868,  and  prominent 
among  the  men  who  were  connected  with  it  were  those  who 
built  up  the  great  alkali  trade  on  the  river.  Between 
thirty  and  forty  years  ago  there  were  about  sixteen 
important  alkali  works  on  the  south  bank,  and  six  on  the 
north  bank  of  the  Tyne.  Bottle-making,  paper-making, 
and  other  industries  were  then  very  prosperous  in  their 
midst,  and  there  was  almost  a  world-wide  market  for  the 
output.  It  was  a  pleasure  to  recollect  that  of  the  pioneers 
of  the  old  Newcastle  Society  several  were  still  hale  and 
hearty.  He  referred  to  Sir  Andrew  Noble,  Sir  Joseph 
Swan,  Mr.  Allhusen,  and  the  Public  Analyst,  Mr.  John 
Pattinson.  The  Newcastle  Society  continued  to  exist 
until  the  year  1882,  when  it  was  amalgamated  with  the 
Society  of  Chemical  Industry,  which  had  been  founded 
a  year  previously.  The  amalgamation  took  place  on  the 
suggestion  of  Sir  Henry  Roscoe  and  others  who  were 
engaged  in  the  Lancashire  chemical  trade,  and  who  recog- 
nised the  value  of  the  work  which  was  being  accomplished 
by  the  Newcastle  Society.  The  success  of  the  Society  had 
been  continuous,  and  last  year1  saw  its  incorporation  under 
Royal  Charter.  Local  sections  had  been  established  in 
the  principal  centres  of  England,  and  also  in  Canada,  New 
South  Wales,  and  in  the  United  States.  Of  the  many 
illustrious  men  who  had  filled  the  position  of  President 
of  the  Society,  two  at  least  had  come  within  the  category 
of  Tyneside  men  ;  the  late  Sir  Lowthian  Bell  and  Sir 
Joseph  Swan.  The  retiring  President  (Sir  Boverton 
Redwood)  was  recognised  as  the  greatest  living  authority 
on  petroleum  and  its  products.  Another  of  the  past 
Presidents  was  the  late  Sir  Wm.  Perkin,  and  yet  another 
was  Mr.  Ivan  Levinstein,  to  be  long  remembered  in  con- 
nection with  the  new  Patent  Act,  from  which  industrial 
changes  of  great  benefit  to  the  country  were  expected. 
In  these  days  of  keen  competition  amongst  the  nations, 
it  was  more  than  ever  necessary  that  the  science  of 
chemistry  should  be  brought  to  the  aid  of  industry  ;  and 
that  was  the  object  of  the  Society.  The  dissemination  of 
the  most  recent  discoveries  of  science  must  benefit  those 
engaged  in  industry,  and  the  work  of  the  Society  must  be 
regarded  as  one  of  the  highest  national  importance. 

The  President  responded  to  the  toast.  He  said  they 
all  much  appreciated  the  remarks  of  the  Lord  Mayor 
regarding  the  work  which  the  Society  had  done  in  the 
application  of  science  to  industry,  and  the  action  which  the 
Newcastle  Chemical  Society  had  previously  taken  in  the 
same  direction.  The  Society  of  Chemical  Industry  wus  no 
stranger  to  Newcastle.  The  third^nnual  general  meeting 
in  1884  was  held  in  the  amphitheatre  of  tlio  Literary  and 
Philosophical  Society,  under  the  presidency  of  Walter 
W'eldon,  who  was  supported  by  Perkin,  Roscoe,  Lowthian 
Hell,  Mond,  Muspratt,  (hanee,  Allhusen,  Eustace  Carey. 
and  J.  T.  Dunn.  The  Society  met  again  in  Newcastle  in 
ISM'.),  under  the  presidency  of  Dr.  George  Beilby.  and  now 
for  a  third  time  they  wire  assembled  in  that  hospitable 
city.  Newcastle  would  always  Ik-  remembered  as  having 
taken  a  leading  pail    in  some  of  the  most  notable  achieve 

ments  of  industrial  chemistry,  and  the  Newcastle  Chemical 

Society  was  in  a  sense  the  progenitor  of  their  Society,  for 
it  had  an  active  career  for  many  years  before  the 
Society  of  (  licniical  Industry  came  into  existence.  In  I  he 
report  of  the  Council  of  the  Society  of  Chemical  Industry 
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for  1883  the  members  were  informed  in  congratulatory 
terms  of  the  amalgamation  of  the  Newcastle  Chemical 
Society  with  their  Society  us  a  Section,  and  thai  was 
rightly  regarded  as  an  important  step  in  the  progress  of 
the  new  organisation.  The  Chairman  of  the  newly-formed 
Section,  Mr.  Barnard  S.  Proctor, in  his  inaugural  address, 
gave  some  interesting  particulars  of  the  good  work  which 
had  been  done  by  the  Newcastle  Chemical  Society,  remark- 
ing that  the  inaugural  address  of  that  Society  was  delivered 
by  Lowthian  Bel!  in  lSliS.  He  reminded  his  audience  that 
Lowthian  Bell  had  outlined  the  history  of  the  alkali 
industry  from  the  days  of  Dundonald  and  Losh,  in  the 
infancy  of  the  Le  Blanc  process,  and  had  alluded  to  the 
fact  that  many  other  chemical  industries  had  flourished 
in  the  district  for  eTen  longer  periods,  that  of  glass  manu- 
facture, for  instance,  having  been  in  existence 
for  250  years.  Amongst  the  great  men  mentioned  by  Mr. 
Proctor  were  many  who  would  always  be  held  in  high 
honour  by  chemists  throughout  the  civilised  world,  and 
of  whom  Newcastle  should  be  proud.  The  sphere  of 
activity  of  the  Newcastle  Chemical  Society  was  a  wide 
one.  for  the  papers  dealt  not  only  with  the  alkali  industry, 
but  with  such  varied  subjects  as  Swan's  remarkable 
discoveries  in  photographic  carbon-printing  and  the 
electric  incandescence  Tamp,  the  Pattinsonisation  of  lead, 
the  economy  of  fuel,  the  germ  theory  of  disease,  and  the 
physics  of  filtration.  The  members  of  the  Newcastle 
Section  would,  therefore,  always  have  reason  to  congratu- 
late themselves  upon  the  honourable  record  which  they 
inherited,  and  that  would  doubtless  continue  to  be  an 
incentive  to  them  to  further  effort  in  the  advancement  of 
the  objects  for  which  their  Society  was  founded.  The 
visiting  members  of  the  Society,  as  the  guests  on  that 
occasion  of  the  Newcastle  Section,  had  reason  also  to  be 
proud  of  their  hosts.  As  to  the  Society  as  a  whole  there 
was  ample  ground  for  mutual  congratulation,  for  they 
were  year  by  year  adding  proof  to  proof  of  its  value. 
They  were  now  a  duly  constituted  corporate  body,  and 
their  new  by-laws  made  in  pursuance  of  their  Royal 
Charter,  had  within  the  past  few  weeks  been  allowed  by 
his  Majesty's  Privy  Council.  The  backbone  of  the  Society 
and  the  bond  of  union  between  the  Sections  was,  of  course, 
the  Journal,  so  ably  edited  by  Mr.  Watson  Smith ;  and 
high  as  was  the  repute  in  which  that  publication  was 
held  throughout  the  world,  the  Publication  Committee, 
as  they  were  aware,  were  not  resting  satisfied  with  present 
conditions,  but  wTere  considering  what  improvements 
could  be  made.  The  Committee  were  specially  devoting 
study,  in  consultation  with  the  various  Sections,  to  a  new 
scheme  for  the  provision  of  papers,  proposed  by  Dr. 
Lewkowitsch,  from  which  good  results  were  confidently 
anticipated.  An  event  of  the  past  year  in  the  affairs  of  the 
Society  had  been  the  acceptance  by  Mr.  Thomas  Tyrer  of 
the  onerous  duties  of  Honorary  Treasurer.  The  efficient 
discharge  of  those  duties  made  a  heavy  demand  upon  the 
time  of  the  occupant  of  the  office,  and  a  busy  man  could 
not  undertake  it  unless  he  were  possessed  of  unusual 
industry  and  energy.  The  unselfish  devotion  of  Mr.  Tyrer 
to  the  welfare  of  the  Society  during  the  whole  period  of 
its  existence — that  was  for  more  than  a  quarter  of  a 
century — had  so  often  demanded  mention  that  they 
were  in  danger  of  losing  sight  of  all  that  it  implied.  He 
was  sure  that  no  member  had,  even  for  a  brief  period, 
devoted  as  much  thought  to  the  interests  of  the  Society 
as  Mr.  Tyrer  had  ungrudgingly  given  continuously,  and 
certainly  to  no  other  member  did  the  Society  owe  so  much 
gratitude.  His  present  office  was  a  highly  important  one, 
and  his  acceptance  of  it  was  a  guarantee  of  their  future 
prosperity.  When  the  Society  last  met  in  Newcastle  he 
was  afforded  the  opportunity  of  invoking  its  active  support 
for  the  International  Congress  of  Applied  Chemistry,  held 
the  following  year  in  Paris  under  the  presidency  of 
Professor  Berthelot,  the  Acting  President  being  Professor 
Moissan.  On  the  present  occasion  he  wanted  to  make  a 
still  stronger  appeal  to  them  all  in  connection  with  the 
meeting  of  the  Congress  in  London  next  year.  They  had 
been  informed  of  the  progress  which  had  been  made  by 
the  Organising  Committee  under  the  able  chairmanship  of 
Sir  William  Ramsay,  in  consultation  with  the  President, 
■Sir  Henry  Roscoe.  The  names  of  the  Chairmen  and  Vice- 
chairmen  of  the  Sectional  Committees  (including  those  of 


Sir  Andrew  Noble  and  Mr.  N.  H.  Martin)  gave  assurance 
that  the  work  of  those  committees  would  be  well  done, 
and  in  all  respects  it  might  be  confidently  anticipated  thai 
the  Congress  would  be  a  success.  One  of  the  most  hopeful 
features  was  the  arrangement  that  had  been  made  for 
enlisting  the  active  co-operation  of  the  various  Sections 
of  the  Society  of  Chemical  Industry,  and  judging  from  the 
cordial  reception  which  had  been  given  to  that  arrange- 
ment, he  was  sure  that  if  the  Sections  would  exert  them- 
selves the  Society  would  take  a  part  that  would  entitle 
it  to  the  thanks  of  all  concerned.  In  conclusion,  he  wished 
to  express  his  thanks  to  his  colleagues  one  and  all,  whose 
loyal  and  unswerving  support  had  rendered  his  year  of 
office  as  President  one  of  the  happiest  and  most  interesting 
of  his  life.  He  also  wished  to  record  his  appreciation  of 
the  loyal  and  able  services  of  the  staff  of  the  Society  in 
London.  For  them  the  past  year  had  been  an  unusually 
laborious  one,  the  questions  connected  with  the  grant 
of  the  Charter  of  Incorporation  and  the  improvement  of 
the  Journal,  having  made  exceptional  demands  upon 
them,  but  these  additional  burdens  had  been  most  cheer- 
fully borne.  What  had  been  done  reflected  credit  upon  the 
General  Secretary  (Mr.  Cresswell),  whom  he  specially 
mentioned  because  upon  his  shoulders  had  fallen  in  the 
past  year  a  large  share  of  the  work  in  connection  with 
the  obtaining  of  the  Charter  and  the  drafting  of  the  by- 
laws. He  had  no  fears  for  the  future  of  the  Society.  It 
was  doing  a  great  work  of  national  value,  and  such  diffi- 
culties as  might  be  incidental  to  their  progress  would,  he 
was  satisfied,  be  successfully  overcome.  He  candidly 
confessed  that  he  handed  over  the  reins  of  office  with 
some  sadness,  for  he  had  derived  great  satisfaction  from 
the  work ;  but  it  was  a  pleasure  to  him  to  feel  that  his 
successor  was  a  man  in  whose  hands  the  interests  of  the 
Society  would  be  absolutely  safe.  No  more  desirable 
occupant  of  the  Presidential  chair  could  have  been  chosen, 
and  he  handed  over  the  office  to  Professor  Meldola  with 
full  confidence  that  he  would  safeguard  the  privileges  and 
advance  the  interests  of  the  Society,  and  would  at  the 
same  time  confer  distinction  upon  the  Society  by  reason  of 
his  own  individual  merit. 

Mr.  Thomas  Tyrer  gave  the  toast  of  "  The  Armstrong 
College."  He  remarked  upon  the  relative  merits  of  that 
College  and  the  University  at  Durham,  and  said  he  was 
sure  that  the  Armstrong  College  would  supply  the 
learning  that  civilisation  and  industry  demanded.  They 
could  not  get  on  nowadays  in  any  walk  of  life  without 
a  knowledge  of  the  principles  of  science.  The  best 
chemists  were  the  least  wasteful.  They  had  heard  of  the 
value  of  the  "  liquid  mind "  and  a  scientific  training, 
and  he  believed  men  who  had  had  a  scientific  training 
were  willing  and  anxious  to  begin  at  the  bottom.  There 
were,  of  course,  the  men  of  rigidity  of  mind,  such  as  the 
promoted  laboratory  boy  who  lacked  science,  and  the 
self-satisfied  graduate  replete  with  science,  but  without 
practical  experience.  Contrast  these  with  the  men 
who  had  developed  under  the  broad  and  mellowing 
influence  of  the  Literary  and  Philosophical  Society. 
In  an  article  in  a  Newcastle  newspaper,  the  Society 
of  Chemical  Industry  was  described  as  the  Society  of 
Chemical  Research.  Therein  the  writer  had  expressed 
a  profound  truth,  perhaps  without  knowing  it.  If  the 
Society  was  to  continue  to  be  successful,  there  must 
be  research.  Research  was  not  confined  to  the  thirty- 
six  syllable  substances ;  there  were  opportunities  for  it 
in  the  simplest  things  as  they  had  seen  illustrated  that 
day  in  the  valuable  recoveries  from  so-called  waste. 
They  had  seen  the  application  of  common-sense  combined 
with  the  application  of  scientific  principles,  and  the 
results  were  electricity,  steam,  gas  for  combustion — 
all  valuable  products"  In  the  old  days,  the  waste 
material  was  regarded  as  obnoxious,  to-day  it  was  dealt 
with  in  such  a  way  as  to  make  it  agreeable.  There 
was  in  the  curriculum  of  the  Armstrong  College  that  which 
was  adopted  as  a  means  to  a  great  end,  and  he  did  not 
think  the  people  would  allow  the  College  to  want  for  any 
appliance,  great  or  small,  that  was  essential  for  attaining 
progress  in  science  and  the  higher  arts. 

Professor  Lebotjr  responded.  He  said  the  more 
students  there  were  the  more  industry  would  prosper 
in  the  end.     Although  there  was  a  temporary  depression 
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at  present,  perhaps  in  days  to  come  the  people  of  the 
North  would  think  still  more  of  the  advantages  of  a 
scientific  training,  that  was  now  so  necessary  for  the 
successful  working  of  any  industry.  He  appreciated 
very  much  the  good  wishes  that  had  been  expressed  for 
the  future  welfare  of  the  College. 

Mr.  C.  J.  Potter,  Chairman-Elect  of  the  Newcastle 
Section,  gave  the  toast  of  "  Our  Guests,"Lwhom,  he  said, 
they  heartily  welcomed. 

Mr.  Arthur  Gulstox.  of  Messrs.  Sir  W.  G.  Armstrong, 
"V\  hitworth   and   Company,   suitably  replied. 

Dr.  Russell  W.  Moore  gave  the  toast  of  "  The 
Newcastle  Section."  Somebody,  he  said,  had  touched 
upon  German  competition :  well,  they  got  Germans 
across  the  Atlantic,  but  they  soon  Anglicised  them  into 
good  Americans.  So  far  as  the  Newcastle  Section  was 
concerned,  he  felt  he  was  voicing  the  feelings  of  all  the 
members  present,  when  he  said  how  deeply  grateful 
he  was  for  the  hospitality  that  had  been  shown,  and 
for  the  general  excellence  of  the  arrangements.  He 
thought  they  would  all  carry  away  happy  recollections 
of  their  visit  to  Newcastle. 

Mr.  N.  H.  Martin  modestly  acknowledged  the  kindly 
and  appreciative  expressions  of  Dr.  Russell  Moore,  and 
assured  the  visitors  that  all  the  Section  had  done  had 
been  conceived  and  carried  out  with  a  single  object — 
to  make  the  Society's  visit  a  success.  He  believed  it 
had  been  a  great  success. 

Music  was  rendered  by  an  orchestral  band. 

Third  Day.— Friday,  July  24th. 
Full  Day  Excursion  to  Alnwick. 

The  party  travelled  by  special  train  to  Alnwick,  and 
visited  the  romantic  Alnwick  Castle,  after  which  lunch  was 
partaken  of  in  the  Star  Hotel.  The  visitors  were  then 
conveyed  in  brakes  through  Alnwick  Park  to  Brislee  Tower 
and  Hulne  Abbey,  by  kind  permission  of  His  Grace  the 
Dnke  of  Northumberland,  K.G.  The  magnificent  ap- 
proaches through  the  Park  to  the  Brislee  Tower,  and  the 
romantic  views  from  its  summit,  will  not  soon  be  forgotten. 
On  arriving  at  Hulne  Abbey,  tea  was  served  in  the  open  air, 
after  which  the  party  was  again  conveyed  by  brakes  to 
Alnwick,  and  subsequently  by  train  to  Newcastle. 

Alnwick,  after  Newcastle,  the  most  important  town  in 
Northumberland,  is  of  Saxon  origin,  and  played,  of  course, 
a  great  part  in  the  days  of  the  Border  wars ;  it  is  now, 
however,  a  quiet  little  country  town,  chiefly  famous  for 
its  magnificent  Castle  and  its  history. 

A  short  walk  along  Bondgate  Within  leads  into  Bailiff- 
crate,  where  the  main  entrance  to  the  famous  Castle 
■tands.  The  building  of  the  Castle  was  begun  bv  Ivo  de 
Vescy,  -who  became  Baron  of  Alnwick  in  1096,'  and  by 
1 1  35,  it  had  become  a  very  important  fortress.  Traces 
of  Norman  work  can  still  be  found,  but  the  Castle 
was  rebuilt  by  the  first  Percys  early  in  the  fourteenth 
century,  and  their  successors  have  made  frequent  additions, 
the  last  being  the  lofty  Prudhoe  Tower,  erected  by  the 
fourth  Duke  between  1854  and  18G4.  It  was  one  of  the 
most  important  of  the  Border  fortresses,  and  is  said  to  have 
been  garrisoned  by  over  three  thousand  men.      Its  curtain 


walls  enclose  an  area  of  about  five  acres,  and   it    is  the 
principal  residence  of  the  Duke  of   Northumberland. 

Alnwick  Parks  are  among  the  most  beautiful  and 
extensive  in  the  country  ;  they  cover  an  area  of  2,800 
acres,  and  the  fifty  miles  of  roads  and  drives  give  admit- 
tance to  most  lovely  and  varied  scenery.  A  short  distance 
from  the  Forest  Lodge  are  traces  of  the  Abbey  of  Alnwick, 
founded  by  Eustace  Fitz  John  in  1147,  and  a  winding  drive 
of  nearly  an  hour  leads  to  the  Gothic  tower  of  Brizlee, 
90  feet  in  height,  erected  in  1781  by  the  first  Duke,  on  a 
«ite  583  feet  above  sea  level.  The  beautifully  situated 
ruins  of  the  Carmelite  Priory  of  Hulne  were  founded  about 
1240  by  William  de  Vescy.  Noticeable  features  are  the 
strength  of  the  curtain  wall  surrounding  the  building,  and 
the  battlemented  tower  erected  in  1488  by  the  fourth 
Earl  of  Northumberland  as  a  refuge  for  the  brethren. 

Fourth  Day. — Saturday,  July  25th. 

Leader:  A.  A.  Hall. 

This  day  was  devoted  to  a  visit  to  Durham  Cathedral 
and  Castle,  the  Dean  of  Durham  and  the  Master  of 
University  College  kindly  deputing  Dr.  H.  Gee  to  act  as 
guide  and  demonstrator  for  the  party. 


Obituary. 

THOMAS  STEVENSON. 

Sir  Thomas  Stevenson,  M.D.,  was  born  at  Rainton.  in 
Yorkshire,  on  April  14th,  1838.  He  received  his 
general  education  privately,  and  then  studied  medicine 
at  Guy's  Hospital.  In  1864  he  took  the  M.D.  degree 
at  London  University,  and  became  "  University 
Scholar  "  in  forensic  medicine  and  in  obstetrics.     In 

1870,  he  was  appointed  Lecturer  in  chemistry  at  Guy's 
Hospital,  retaining  that  post  until  1898.  He  was 
made  a  Fellow  of  the  Royal  College  of  Physicians  in 

1871,  and  in  1878  he  added  to  his  other  duties  at  Guy's, 
those  of  Lecturer  in  forensic  medicine..  In  1881  he 
was  appointed  senior  analyst  to  the  Home  Office,  and 
in  1904,  he  received  the  honour  of  knighthood.  At 
different  times  he  served  as  President  of  the  Society  of 
Medical  Officers  of  Health,  of  the  Society  of  Public 
Analysts,  and  of  the  Institute  of  Chemistry.  He 
was  author  of  a  "  Treatise  on  Alcohol,"  and 
in  1883,  he  edited  the  third  edition  of  Taylor's 
"  Principles  and  Practice  of  Medical  Jurisprudence," 
and  in  1892-94,  in  conjunction  with  Sir  Shirley 
Murphy,  a  "  Treatise  on  Hygiene  and  Public  Health," 
to  which  he  himself  contributed  a  monograph  on 
water.  In  his  official  capacity  he  took  part  in  most 
of  the  notorious  trials  for  murder  by  poisoning  which 
have  been  held  during  the  last  quarter  of  a  century. 
Sir  Thos.  Stevenson  was  an  original  member  of  the 
Society  of  Chemical  Industry.  His  health  had  been 
failing  for  some  time  past,  but  he  was  taken  seriously  ill 
on  July  20th,  and  died  on  the  27th,  at  his  residence 
in   Streatham. 
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Patents. 

Kilns  or  furnaces  with  travelling  hearths.  .1.  Rappold, 
Allschwil,  Switzerland.  Eng.  Pat.  13,720,  June  13. 
1907. 

The  claim  is  for  a  furnace  with  a  travelling  hearth,  which 
movch    through    a    tunnel-like    furnace    chamber.    The 


sides  nf  the  hearth  are  provided  with  projecting  ledges, 
with  or  without  upturned  edges,  which  engage  with 
corresponding  grooves  formed  in  the  sides  of  the  furnace 
chamber.  Fuel  is  oharged  through  hoppers  in  the  roof 
of  the  furnaoe  chamber,  and  talis  on  to  the  projecting 
ledges,  which  may,  if  desired,  he  staggered  so  as  to  form 
a  step  grate.  Tin-  fuel  burns,  and  the  ashes  formed  serve 
as  a  loose  packing  to  prevent  access  of  air  to  the  hearth, 

— W.  li.  i  . 
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Furniu-:<.      £      ntagnee,     Chaxleroi,     and     E.      Demeure, 

Brussels,  Belgium.    Eng.  Pat.  616,  Jan.  ic.  L908. 

The  claim  is  for  the  introduction  beneath  the  fire-bars 
of  a  furnace  of  a  mixture  of  air  and  steam  which  lias  been 
superheated,  nearly  to  the  temperature  of  the  furnace  by 
being  passed  through  tubular  superheaters  arranged  at 
the  sides  of  the  combustion  chamber  and  heated  by  direct 
radiation  from  the  latter. — W.  H.  C. 

Druing    materials;     Apparatus    for .     A.    Volland, 

Hamburg,  Germany.     Eng.  Pat.  14.:>2N.  dune  24,  1907. 

The  claim  is  for  a  drying  apparatus  with  a  fixed,  hori- 
zontal, cylindrical  drying  chamber,  through  which  the 
materials  to  be  dried  are  caused  to  pass  in  an  opposite 
direction  to  the  hot  air  or  superheated  steam  which  effects 
the  drying.  The  chamber  is  provided  with  an  internal 
agitator  to  stir  up  and  move  forward  the  materials,  and 
■with  a  sieve  or  perforated  screen  at  the  air  inlet  end  to 
prevent  the  entry  of  dust  with  the  air  or  steam.  The 
drvins:  cylinder  is  built  above  a  tubular  heating  chamber. 

— W.  H.  C. 

Drying     apparatus.     J.     L.      Sebastian,      Baden-Baden, 
Germany.     Eng.  Pat.  25,493,  Nov.  18,  1907. 

The  claim  is  for  a  device  for  raising  or  lowering  hurdles 
in  a  drying-shaft.  Two  levers  pivoted  at  one  side  of  the 
drying-shaft  are  attached  to  a  table  situated  outside  the 
shaft  at  the  other  side.  By  means  of  a  chain  and  pulleys, 
the  table  is  raised  to  the  top  of  the  shaft,  being  main- 
tained in  a  horizontal  position  by  the  levers  ;  and  at  the 
same  time  the  hurdles  within  the  shaft  are  lifted  the 
height  of  one  hurdle.  The  top  hurdle  is  then  pushed  on 
to  the  table  and  lowered  with  it,  the  other  hurdles  being 
maintained  in  position  by  pawls  which  project  from  the 
inner  faces  of  the  walls  of  the  shaft.  A  freshly-charged 
hurdle  is  then  pushed  into  the  bottom  of  the  shaft,  and  the 
process  is  repeated  at  suitable  intervals. — W.  H.  C. 

Drying  apparatus ';     Centrifugal .     A.    Neef,    Katto- 

witz,  Germany.     Eng.  Pat,  10,221,  May  11,  1908. 

The  claim  is  for  imparting  to  the  scrapers  of  a  horizontal 
centrifugal  drying  drum,  a  motion  which  is  radial  to  and 
longitudinally  parallel  to  the  surface  of  the  drum.  This 
is  effected  by  worms  and  worm-wheels  carried  by  a  hollow 
shaft  rotating  at  a  high  speed  on  the  main  horizontal 
spindle  of  the  machine.  The  scrapers  are  attached  to  the 
•worm-wheels  by  crank-pins. — W.  H.  C. 

Filter-press.     E.    M.     Bassler,    Chicago,    111.     U.S.    Pat. 
891,393,  June  23,  1908. 

The  claim  is  for  a  filter-press  comprising  skeleton  frames 
and  screens  so  arranged  that  each  chamber  which  contains 
the  material  to  be  treated  has  on  one  side  of  it,  a  chamber 
connected  to  a  supply  of  air,  and  on  the  other  side  a  chamber 
provided  with  a  discharge  opening  and  connected  to  a 
vacuum  vessel. — W.  H.  C. 

Concentrator  for  solutions.     J.  U.  Lloyd,  Norwood,  Ohio. 
U.S.  Pat.  891,492,  June  23,  1908. 

The  concentrator  consists  of  a  vertical  cylinder,  the  interior 
of  which  is  devoid  of  any  fittings,  but  w  hich  has  a  cooling 
jacket  fitted  round  the  lower  and  a  heating  jacket  round 
the  upper  portion.  In  this  way  the  upper  portion  of  the 
liquid  is  heated  and  the  lower  cooled.  The  liquid  to  be 
treated  enters  the  cylinder  at  a  point  situated  between 
the  two  jackets,  and  the  cylinder  has  a  vapour  escape  pipe 
above  and  a  concentrated  liquor  discharge  pipe  below. 

— W.  H.  C. 
Disaggregating,  washing  rappdly,    and    filtering    materials 
containing   extractable  matter ;    Continuous  process  for 

.   A.  Hellwig.     Pr.  Pat.  386,859,  July  31,  1907. 

The  material  is  treated  in  a  chamber  having  a  perforated 
faLe  bottom,  supporting  the  filtering  medium,  and  is 
agitated  horizontally  by  vertical  knives  suspended  from 
a  horizontal  rotating  shaft.  A  vertical  agitation  is  given 
to  the  mass  by  horizontal  blades  which  project  from  the 
vertical  knives.  The  vertical  movement  is  attained  by 
imparting  an  upward  and  downward  motion  to  the 
vertical  -haft  carrying  the  horizontal  arms  to  which  the 


knives  are  attached.  The  horizontal  blades  may  be  so 
articulated  to  the  knives  that  the  vertical  agitation  only 
takes  place  during  the  descent  of  the  latter. — W.  H.  C. 

Boilers  or  vacuum  evaporating  apparatus  ;    Arrangement 
for  giving  a  regular  motion  of  circulation  to  the  crystal- 

Usable  contents  of .     E.  Tiemann.     Fr.  Pat.  386,957, 

Feb.  6,  1908.     Under  Int.  Con  v.,  Aug.  16,  1907. 

A  centrifugal  drum  with  vertical  sides  is  rotated  in  the 
vessel,  below  the  heating  pipes  or  coil.s.  The  liquid  in  the 
centre  descends  through  a  funnel,  fixed  within  the  vessel, 
into  the  drum,  and  is  thrown  out  towards  the  wall  of  the 
vessel  and  rises  to  the  surface. — W.  H.  C. 

Separation  of  solid  bodies  contained  in  liquids  ;   Continuous 

.     E.   Eisner  and  G.  Meurens.     Fr.  Pat.   387,034, 

Feb.  8,  1908. 

The  mixture  to  be  separated  is  fed  into  the  upper  end  of 
an  inclined  trough  or  shoot  provided  with  a  perforated 
bottom  and  to  which  a  shaking  motion  can  be  given.  The 
liquid  passes  through  the  perforations  into  another 
inclined  trough,  fixed  below  the  former,  and  is  conveyed 
away.  The  solids  pass  down  the  upper  trough  and  are 
delivered  from  the  lower  end  into  a  suitable  receptacle. 

— W.  H.  C. 

Vacuum  ;    Process  and  apparatus  for  producing  a . 

E.  Benko.     Fr.  Pat,  387,159,  Feb.  12,  1908. 

A  mixture  of  air  and  a  combustible  vapour  or  liquid  is 
fired  in  a  cylinder  provided  with  ports.  Mechanism  is 
provided  by  which  the  ports  commence  to  close  at  the 
moment  of  ignition,  and  are  completely  closed  when 
the  expansion  of  the  air  and  the  products  of  combustion, 
due  to  the  heat  given  out,  is  at  its  maximum.  The 
air  and  the  products  of  combustion  escape  through 
the  closing  ports,  and  as  the  latter  are  completely  closed 
at  the  moment  of  maximum  expansion,  a  rarefaction 
is  produced  in  the  vessel  as  it  cools.  By  appropriate 
mechanism  the  process  is  made  continuous. — W.  H.  C. 

Crystallisation  ?     Process    of .     J.    Bock.     Fr.    Pat. 

387,194,  Feb.    13,    1908.     Under  Int.   Con  v.,  Jan.    30, 

1908. 
In  order  to  favour  the  growth  of  crystals,  the  solution  in 
w'hich  they  are  formed  is  agitated  by  heating  it  to 
ebullition  and  by  shaking  the  vessel  in  which  the  process 
is  carried  out.  The  vapour  given  off  is  condensed  and 
measured  or  weighed,  and,  it  is  then  either  partially 
or  wholly  returned  to  the  vessel,  either  alone,  or  after 
using  it  to  dissolve  some  fresh  material.  In  this  way, 
or  by  the  addition  of  a  fresh  portion  of  solution,  the 
contents  of  the  cystallising  vessel  are  maintained  at 
a  concentration  favourable  to  the  growth  of  the  crystals. 

— W.  H.  C. 

Saturated    solutions ;     Apparatus    for    the    crystallisation 

of .     M.     E.     A.     Gerhardt.     Ger.    Pat,    197,378, 

June  14,  1906. 
The  claim  is  for  an  apparatus  in  which  the  solution  can  be 
alternately  allowed  to  crystallise,  and  evaporated  in  vacuo. 
The  crystals  are  separated  from  mother-liquor  and  from 
wash-water  by  means  of  compressed  air,  and  then  dried 
by  heating  in  vacuo. — A.  S. 

Acid-resisting  vessels,  apparatus,  and  electrodes  ;    Manu- 
facture  of .     E.     de    Haen.     Ger.     Pat,     197,074, 

July  26,  1906. 
Claim  is  made  for  the  use  of  tantalum  for  acid-resisting 
apparatus  ordinarily  made  of  platinum.  Tantalum 
hydride  is  pressed  into  the  desired  form,  and  converted 
into  the  metal  by  heating  it  to  incandescence  in  vacuo 
in  a  porcelain  tube.  The  temperature  is  raised  gradually 
during  about  four  hours,  the  tube  is  then  heated  strongly 
for  a  further  two  hours,  and  finally  allowed  to  cool 
slowly.  The  large  quantity  of  hydrogen  evolved  at  first 
is  removed  by  means  of  a  water-pump,  and  after  a 
temperature  of  about  800°  C.  has  been  attained  with  a 
vacuum  of  about  15  mm.  of  mercury,  the  water-pump  is 
replaced  by  a  mercury  pump,  and  the  vacuum  made  as 
complete  as  possible. — -A.  S. 
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Packing  material  for  reaction  chambers,  towers,  or  the 
like.  H.  Petersen,  WiJmersdorf,  Germany.  Eng.  Pat. 
15,406,  July  4,  1907.     Under  Int.  Conv./Aug.  4,  1906. 

See  Ft.  Pat,  378,454  of  1907  ;  this  J.,  1907,  1130.— T.  F.  B. 

Compressing,  purifying,  drying,  and  cooling  air  and  other 

gases ;    Process  for .      W.     0.    Felt.    New    York. 

Eng.  Pat.  21,933,  Oct.  4,  1907. 

See  Ft.  Pat.  382,761  of  1907  ;  this  J.,  1908,  273.— T.  F.  B. 

Mineral,   vegetable,   and  animal  substances ;    Process  for 

separating  and  simultaneously  extracting  water  from . 

B.  Schwerin,  Frankfort.  Assignor  to  Farbwerke  vorm. 
Meister,  Lucius,  und  B,-iining,  Hochst  on  the  Maine, 
Germany.     U.S.  Pat.  892,188,  June  30,  1908. 

See  Eng.  Pat,  10,024  of  1907  ;  this  J.,  1907,  955.— T.  F.  B. 

Composition  of  a  boiling  mixture  ;   Process  for  determining 

at  any  moment  the .    Ges.  f.  Linde's  Eismaschinen 

A.-G.  Fr.  Pat.  387,487,  Feb.  22,  1908.  Under  Int. 
Conv.,  Feb.  24,  1907. 

See  Eng.  Pat.  19,813  of  1907  ;  this  J.,  1908,  66.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Miners  and  detection  of  gas.  [Coal  mines.]  Simeon 
Snell,  President  Brit.  Med.  Assoc.,  Sheffield,  1908. 
Times,  July  29,  1908,  13. 

In  his  address  the  president  dealt  mainly  with  the  question 
of*miners  suffering  from  nystagmus,  or  oscillation  of  the 
eyeballs.  Special  investigations  he  had  carried  out  with 
the  assistance  of  A.  H.  Stokes,  his  Majesty's  Inspector 
of  Mines,  demonstrated  that  a  coal  miner  suffering  from 
nystagmus  was  unreliable  as  a  detector  of  the  presence  of 
gas  [fire-damp]  in  the  mine.  He  instanced  the  case  of  a 
deputy  who  was  charged  before  the  magistrates  with  not 
having  made  a  proper  investigation  whereby  he  omitted  to 
discover  the  presence  of  gas  in  a  certain  working  place.  A 
penalty  was  inflicted.  The  president  said  his  investiga- 
tions led  him  to  suspect  that  it  might  have  been  less 
negligence  than  incapacity,  owing  to  the  apparent 
movements  of  the  lamp,  which  led  to  his  failure  to  detect 
a  gas  cap.  He  states  that  a  miner  with  nystagmus  when 
looking  at  a  safety  lamp,  owing  to  the  oscillations  of  the 
eyeballs,  gets  the  impression  that  the  object  looked  at  is 
in  motion  ;  thus  he  sees  his  safety  lamp  as  if  it  were  moving, 
or  "  dancing,"  as  he  expresses  it.  The  motions,  of  course, 
bear  a  corresponding  relation  to  those  of  the  eyeball. 
The  prime  cause  of  nystagmus  was  the  weariness  of 
the  elevators  of  the  eyes  induced  by  the  constrained 
position  of  the  body  and  eyes  which  the  miner 
was  compelled  to  assume  whilst  engaged  in  certain 
descriptions  of  work  in  the  mine.  The  detection  of  fire- 
damp was  a  matter  of  vital  concern  to  all  engaged  in  a 
coal  mine.  The  ordinary  method  adopted  for  the  detection 
of  firedamp  was  by  reducing  the  size  of  the  oil  flame  of  the 
safety  lamp  until  the  luminosity  almost  disappeared,  and 
the  firedamp  then,  if  present,  appeared  as  a  pale-blue 
flame  or  "  cap  "  above  it,  this  "  cap  "  being  due  to  the 
presence  of  ^as  in  the  air.  The  amount  of  gas  present  could 
be  approximately  estimated  by  the  appearance  and 
dimensions  of  the  "  flame  cap."  The  class  of  men  in  a 
mine  who  are  chiefly  responsible  for  seeing  that  the  pit 
is  free  from  dangerous  quantities  of  gas  are  those  called 
"deputies"  or  "firemen." 

The  speaker  then  described  experiments  he  had  con- 
ducted in  the  ophthalmoscopic  dark-room  at  the  Sheffield 
Royal  Infirmary.  Forty-eight  miners,  from  i'.l  different 
collieries,  were  examined,  and  their  incapacity  to  detect 
a  "  gas-cap "  unless  a  dangerous  amount  of  gas  was 
present  was  reiy  marked  in  all.  One  did  not  see  a  big 
"  gas-cap,"  as  he  said  the  lamp  was  "  spinning  too, 
much  "  ;    another  did  not  see  a  small  cap  al    all,    but 

when  he  had  steadied  his  eyes  lie,  recognised  a,   1-inch  ea|>. 

Another  could  noi  see  a  cap  beoauee  the  lamp  appeared  to 
be  all  jerking  about,  bui  when  the  eye  became  steadied 
and  the  lamp  ceased  to  spin  round  be  could  recognise  a 
gas-cap.     Another,  in  whom  the  nystagmus  was  slight, 

could    nnl\     re   .-,    large   cap.      Another,    in    whom    the 


nystagmus  was  very  marked,  reeled  like  a  drunken  man 
when  rising  from  the  position  on  the  floor  he  had  assumed 
as  for  work.  The  lamp  was  full  before  he  detected  a 
cap.  In  another  the  whole  lamp  appeared  to  be  "  swing- 
ing round,"  and  he  could  see  no  cap  until  the  lamp  was 
full  of  blue  flame.  There  were  several  who  saw  either 
only  a  large  cap  or  a  moderate-sized  cap  when  they  had 
steadied  themselves.  He  was  not  aware  of  any  inquiries, 
after  explosions,  having  been  made  as  to  the  vision  of 
those  responsible  for  ascertaining  the  presence  of  gas  in 
dangerous  quantities,  and  it  was  true  that  when  lives 
,  were  lost  the  deputy  was  as  likely,  or  more  so,  to  be  a 
I  victim  as  were  others.  It  remained  to  be  seen  if  later 
observers  would  corroborate  the  investigations  he  had 
now  set  forth,  and  possibly  on  a  larger  scale.  At  present 
the  information  he  had  given  suggested  the  need  for  a 
periodical  medical  examination  of  officials,  and,  in  the 
case  of  a  colliery  explosion,  an  inquiry  into  the  visual 
condition  of  those  responsible  for  ascertaining  whether 
gas  has  been  present  in  dangerous  proportions  or  not. 

Peat ;    Production  of  ammonium  sulphate  and  power  gas 

from .    A.Frank.     Chem.-Zeit.,1908,  32,  580— 581. 

Pkeliminaky  experiments  on  the  utilisation  of  peat 
containing  40 — 50  per  cent,  of  water  in  the  Mond  gas  pro- 
ducer gave  such  favourable  results  that  a  large-scale  ex- 
perimental plant,  capable  of  dealing  with  50 — 60  tons  of 
wet  peat  daily,  was  erected  at  Sodingen  for  the  purpose 
of  testing  the  suitability  of  different  North  European 
peats  for  use  in  gas  generators.  The  plant  was  set  in 
operation  about  the  middle  of  May,  the  raw  material 
consisting  of  peat  furnished  by  the  Prussian  Minister 
of  Agriculture  partly  in  the  early  part  of  last  year  and 
partly  in  the  spring  of  this  year,  and  which  had  been 
stored  in  the  open.  The  older  peat  contained  42 — 47 
per  cent.,  and  that  freshly-delivered  65 — 70  per  cent,  of 
water,  and  the  contents  of  nitrogen  and  of  ash  were 
1-05  and  3  per  cent,  respectively,  referred  to  dry  substance. 
In  a  trial  run  with  45  tons  of  the  older  peat  (42 — 47  per  cent, 
of  water),  there  were  obtained  per  1000  kilos,  of  peat 
dry  substance,  about  2800  cb.m.  of  gas  containing : 
carbon  dioxide,  17-4 — 18-8  per  cent,  by  volume;  carbon 
monoxide,  9-4—11  ;  hydrogen,  22-4 — 25-6 ;  methane, 
2-4 — 3-6;  nitrogen,  42-6 — 46-6  per  cent.,  and  traces  of 
oxygen.  The  heating  value  of  the  gas  was  1400  calories 
per  cb.m.  With  the  peat  containing  65 — 70  per  cent,  of 
water,  a  larger  quantity  of  gas  was  obtained,  but  this 
contained  more  carbon  dioxide  and  only  28*6  per  cent, 
of  combustible  constituents  as  against  36 — 39  per  cent, 
in  the  gas  from  the  drier  peat.  It  is  pointed  out  that 
blast-furnace  gas  containing  only  20  per  cent,  of  com- 
bustible constituents  has  been  successfully  used  in  gas- 
engines.  Tests  of  the  gas  containing  36 — 39  per  cent,  of 
combustible  constituents  in  a  50-h.p.  gas  engine  showed 
that  2-4  cb.m.  of  gas  were  consumed  per  effective  horse- 
power, and  no  trouble  was  experienced  from  tar-mist. 
Thus  1  ton  of  dry  peat  will  yield  1160  h.-p. -hours,  and  as 
the  heat  of  the  waste  gas  is  sufficient  to  provide  for  the 
production  of  steam  for  the  gas  generator,  and  com- 
paratively little  power  is  required  for  the  air-  and  water- 
pumps  and  scrubber,  a  yield  of  1000  available  h.-p. -hours 
may  be  counted  upon,  that  is,  an  amount  of  energy 
sufficient  for  fixing  50  kilos,  of  atmospheric  nitrogen  in 
the  form  of  calcium  cyanamide or  16 — 20  kilos,  of  nitrogen 
in  the  form  of  nitric  acid.  With  respect  to  the  ammonia, 
from  77  to  80  per  cent,  of  the  nitrogen  of  the  peal  was 
recovered  in  the  form  of  ammonium  sulphate.  For 
instance  the  peat  containing  1-05  per  cent,  of  nitrogen 
(referred  to  dry  substance)  yielded  40  kilos,  of  ammonium 
sulphate  per  ton. — A.  S. 

(,'nreriiim  nl  | .  I  nn  rim n  \  /<  .ii*  of  mini  i  xplosivt  s.    Se>    \  \  1 1 . 

Ferrori/tiittt/t a  ;      Commercial    analysis    of .     H.   <•. 

Colman.     See  VII. 

P  \ Tr.vrs. 

Oases  ;     Method  of  electrically  detecting  dangi  rous 

and  appnniltr<  llifitjitr.      II.    Kreisc.    Boehum,  ( ierinanv. 
U.S.  Pat,  892,241,  June  30,  1908. 

Till1:  gat  is  passed  aOTOSS  rays  of  light,  which  arc  projected 

from  a  source  of  light    to  a  selenium  cell   inserted  in  a 


Vol.  XXV II..  No.  15.] 


Cl.  II.— FUEL,    GAS,   &   LIGHT. 


797 


primary  circuit.  The  transparent  gas  is  chemically 
rendered  opaque  for  darkening  the  Belenium  cell,  and  thus 
reducing  the  strength  of  the  current  circulating  in  the 
primary  circuit,  whereby  elect  romagnetic  devices  are  caused 
to  close  a  secondary  circuit  tor  actuating  warning  or 
other  devices. — B.  N. 

Smokrfcss  fuel.     S.  0.  Cowper-Cbles,  London.     Eng.  Pat 

14.6TS.  June  25.  15)07. 
Admixture  of  about  one-third  of  undried  peat  and  two- 
thirdsof  bituminous  coal  is  heated  in  a  retort  to  a  tempera- 
ture of  about  S50''  V..  in  order  to  drive  oft'  the  smoke-pro- 
ducing hydrocarbons.  The  coal  binds  the  peat  together, 
and  a  fuel  is  obtained  which  is  coherent,  easily  ignited  in 
an  ordinary  grate,  and  burns  without  producing  smoke. 
The  mixture  may  be  tie,! ted  with  a  solution  of  calcium 
chloride  either  before  or  after  carbonisation  in  order 
to  render  it  slightly  deliquescent. — W.  H.  C. 

Drying  or  carbonising  peat,  sawdust  and  similar  materials. 
X.  K.  H.  Ekelund.     Fr.  Pat.  3S7.198,  Feb.  13,  1908. 


The  material  is  fed  from  the  hopper,  36,  into  the  upper 
chamber,  a,  then  moved  forward  by  the  conveyor,  35, 
dropping  through  the  opening,  b,  into  the  chamber,  1,  next 
below.  Here  it  is  pushed  forward  by  the  _|_-shaped 
rakes,  19,  carried  by  the  endless  belt,  17.  A  heap  of 
material  accumulates  in  front  of  each  rake  and  is 
levelled  again  as  the  rake  passes  the  fixed  cross  scrapers,  25, 
so  that  only  a  thin  layer  is  formed  on  the  bottom  of  the 
chamber.  The  material  is  thus  conveyed  through  the 
series  of  chambers  to  the  discharge  opening,  10,  from 
which  it  falls  into  the  trough,  11.  A  fire,  preferably  of 
peat  dust,  is  maintained  in  the  furnace,  12,  and  the 
products  of  combustion  pass  through  the  flues,  4,  5,  6, 
below  the  chambers.  The  gases  pass  downwards  from 
flue  to  flue  by  the  passages,  13.  14,  15,  formed  in  the  side 
wall,  and  finally  escape  to  the  chimney  through  the 
passage,  16.  Air  enters  through  the  ports,  29,  passes 
over  the  material,  and  escapes,  along  with  the  steam  given 
off,  through  the  ports,  14,  into  a  chamber,  provided  with 
a  fan  to  create  the  draught,  which  is  built  at  the  side  of 
the  drying  floors. — W.  H.  C. 

Furnaces  ;  Gas  fired [for  vertical  retorts'].     J.   Bueb, 

Dessau.     Eng.  Pat.  26,590,  Dec.  2,  1907. 

In  gas-fired  furnaces,  particularly  those  for  heating 
vertical  gas  retorts  by  producer  gas,  the  gas  and  air  enter 
the  combustion  chamber  in  approximately  parallel  streams. 
The  mixing  of  these  currents  and  the  obtainment  of 
variations  in  the  intimacy  of  the  mixture  and  in  the 
resulting  heat,  is  effected  by  means  of  movable  bricks 
or  baffle-plates  on  the  hearth  of  the  combustion  chamber 
in  combination  with  fixed  baffle-plates  depending  from 
the  roof  of  the  chamber. — R.  L. 

By-product  coke  ovens  ;   Arrangement  for  carrying  off  the 

gases  which  escape  while  charging  and  discharging . 

Dr.  C.  Otto  und  Co.,  G.m.b.H.  Fr.  Pat.  386,941, 
Feb.  5,  1908. 

A  gas  conduit  is  arranged  above  the  ovens,  extending 


the  whole  length  of  the  battery,  and  provided  with  a 
branch  closed  by  a  safety  valve  vertically  above  the 
ascension  pipe  of  each  oven.  An  uptako  pipe,  with  wide- 
mouthed  open  lower  end.  is  carried  on  a  wheeled  trolley 
and  can  bo  connected  to  any  branch  of  the  gas  conduit, 
its  lower  end  being  then  over  the  ascension  pipe  of  one 
of  the  ovens.  Before  charging  or  discharging  an  oven,  the 
ascension  pipe  is  shut  olT  from  the  main  by  a  valve,  the 
uptako  pipe  is  brought  into  position,  and  the  ascension 
pipe-  opened ;  the  gases  which  escape  are  drawn  into  the 
ga  s  conduit  which  is  connected  to  a  shaft  or  to  an  exhauster. 
The  uptake  pipe  is  at  such  a  distance  above  the  ascension 
pipe  that  an  excess  of  air  is  drawn  in,  but  should  an 
explosion  occur,  the  pressure  is  relieved  by  the  safety 
valves  on  the  other  branch  pipes. — A.  T.  L. 

Coke    oven ;    Horizontal    regenerative with .  vertical 

heating  flues.     C.   Biscanter  and  A.   Hepe.     Ger.   Pat. 
188,650,  April  11,  1906. 

The  patent  relates  to  horizontal  coke  ovens  having 
vertical  heating  flues,  two  longitudinal  waste  heat  passages, 
and  a  device,  outside  the  heating  system,  for  directing 
the  draught  into  two  longitudinal  parallel  regenerators, 
below  the  ovens,  between  which  is  a  passage  for  the  heated 
air.  The  improvement  claimed  consists  in  disposing  the 
waste  heat  passages  on  either  side  of  the  hot  air  passage, 
the  waste  gases  and  air  flowing  in  opposite  directions. 

—A.  S. 

Coke    oven  •;    Horizontal -.     O.    Eiserhardt    and    A. 

Imhauser.  Ger.  Pat.  195,285,  Dec.  28,  1906. 
Each  coking  chamber  of  the  oven  communicates  by 
numerous  openings  with  a  passage  located  as  high  as 
possible,  in  the  cooler  portion  of  the  cover  of  the  oven. 
The  gases  escape  through  this  passage,  and  are  thus 
rapidly  withdrawn  from  the  hot  region  of  the  oven.  —  A.  S. 

1  Gas-generators.  G.  F.  Jaubert,  Paris.  Eng.  Pat.  17,252, 
July  27,  1907.  Under  Int.  Conv.,  June  19,  1907. 
An  apparatus  for  generating  gas  under  pressure  by  the 
decomposition  ih  a  closed  vessel  of  a  solid  substance,  either 
by  self-combustion  or  by  reaction  with  a  liquid,  is  so 
constructed  that  the  generating  retort  and  the  purifier 
are  placed  inside  the  gas  reservoir.     By  this  means  the 

•  thickness  of  the  walls  of  the  former  may  be  reduced,  since 
the  inside  and  outside  pressure  will  be  practically  the  same. 
The  gas-producing  material  is  placed  in  a  basket  which  is 
suspended  in  the  upper  part  of  a  central  tube,  the  lower  part 
of  which  is  filled  with  the  purifying  material.  This  central 
tube  may  be  in  direct  communication  with  the  gas  reservoir 
through  holes  in  its  bottom,  or  it  may  be  closed,  and  con- 
nected by  a  pipe. — R.  L. 

Gas-producer.     S.    W.    Rushmore,    Plainfield,    N.J.     U.S. 

Pat.  891,292,  June  23,  1908. 
A  grate  is  arranged  a  short  distance  below  the  circular 
opening  of  the  inverted  truncated  cone  which  forms  the 
lower  part  of  a  vertical  generator  chamber.  Immediately 
below  the  opening  and  a  short  distance  above  the  grate, 
a  number  of  horizontal  segmental  plates  are  arranged 
\vhich  can  be  moved  in  or  out  so  as  to  vary  the  size  of  the 
circular  opening  at  the  bottom  of  the  generator  chamber. 

Gas-producer.     H.  A.  du  Thil.     Fr.  Pat.  387,076,  Dec.  11, 

1907. 
Improvements  in  the  process  and  apparatus  described  in 
Belgian  Pat.  191,809,  are  claimed,  consisting  in  the  sub- 
stitution of  a  Kestner  atomiser  or  turbine  for  the  ejector 
described  therein ;  the  introduction  of  an  excess  of  steam 
into  the  lower  part  of  the  producer  to  extinguish  the  coal 
and  to  purify  and  decompose  the  clinker  ;  the  regulation  of 
the  supply  of  superheated  steam  and  the  covering  of  the 
pipes  with  non-conducting  composition  ;  the  use  of  a 
perforated  iron  plate  to  cause  the  combustion  zone  to  take 
an  inclined  position  and  to  limit  it  to  a  thickness  of  from 
30  to  40  cm. ;  the  use  of  a  pyrometer  heated  by  a  burning 
jet  of  gas  taken  from  the  gas  main  to  indicate  the  quality 
of  the  gas  ;  the  use  of  an  automatic  governor ;  and  the 
frequent  charging  of  the  fuel.— VV.  H.  C. 
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Suction  gas-producer.  L.  Bouht.  First  Addition,  dated 
Jan.  29,  1908,  to  Fr.  Pat.  372,040.  Dec.  1,  1906  (this 
J.,  1907,  400). 
The  construction  of  the  lower  part  of  the  producer  is 
modified  to  permit  of  the  use  of  coke  or  other  fuels  which 
form  quantities  of  clinker.  The  lower  part  of  the  furnace 
chambercoraprises  an  annular  cylindrical  boiler,  the  base  of 
which  is  of  inverted  conical  form.  Below  the  boiler  is  a 
free  space,  separated  from  the  ash-pit  by  a  vaporising  and 
air-heating  chamber,  of  which  the  upper  wall  is  an  inverted 
truncated  conical  plate,  and  which  extends  inwards  so  as 
to  support  the  fuel  column.  Poking  holes  are  provided 
below  the  boiler,  so  that  adhering  clinker  can  be  forced 
down  into  the  ash-pit.  A  water  trough  formed  around  the 
outside  of  the  conical  plate  is  fed  by  an  overflow  pipe  from 
the  boiler.  Steam  from  the  boiler  normally  passes  to  the 
air-heating  chamber,  and  the  mixed  air  and  steam  pass 
to  the  ash-pit  and  thence  through  the  fuel  column,  but 
when  the  poking  holes  and  the  clinkering  doors  in  the  ash- 
pit are  opened,  the  steam  is  directed  by  a  three-way  cock 
into  the  space  below  the  boiler,  and  the  water  trough  is 
caused  to  overflow  into  the  ash-pit. — A.  T.  L. 

Gas-producer  without  a  grate  for  bituminous  coal  and  schist. 
F.  Heller.     Fr.  Pat.  386,992,  Feb.  7,  1908. 

The  producer  comprises  a  furnace  chamber,  decreasing 
in  width  towards  the  base,  and  a  deep  narrow  rectangular 
ash-pit  extending  across  the  producer  from  back  to  front. 
A  vertical  steam  and  air  conduit  is  arranged  centrally  in 
the  ash-pit  and  terminates  in  tuyeres  at  the  level  of  the  base 
of  the  producer  chamber.  A  groove  is  provided  in  each 
side  of  the  ash-pit  and  of  the  central  conduit,  below  the 
level  of  the  tuyeres,  to  take  plates  for  supporting  the  fuel 
coin  nm  whilst  the  ashes  are  being  removed. — A.  T.  L. 

Illuminating  gas.  water-gas,  and  mixed  gas  ;  Furnace  for 

the  simultaneous  or  successive  production  of .     H. 

Croissant.     Ger.  Pat.  198,052,  Jan.  13,  1905. 

The  retorts  in  the  furnace  are  heated  externally  and  are 
each  provided  with  a  perforated  gas  collecting  and  dis- 
charge pipe.  At  the  lower  ends  of  the  retorts  are  devices 
for  the  introduction  of  gases  or  vapours  into  the  annular 
space  between  the  gas-discharge  pipe  and  the  wall  of  the 
retort,  or  into  the  gas-discharge  pipe,  or  both.  Each 
retort  has,  at  the  top,  a  mouthpiece,  from  which  one  pipe 
passes  to  the  hydraulic  main  and  another  to  the  heating 
flues,  and  which  is  provided  with  a  device  for  closing  the 
upper  end  of  the  gas  collecting  and  discharge  pipe. — A.  S. 

Illuminating  gas  from  coal ';  Process  for  the  manufacture 

of .     E.  Stawitz.     Ger.  Pat.  191,084,  Nov.  2,  1906. 

The  process  consists  in  keeping  the  pressure  in  the  retorts 
below  that  of  the  atmosphere  during  the  greater  part  of 
the  period  of  carbonisation.  A  valve  is  provided  in  the 
connection  leading  to  the  hydraulic  main,  in  order  that,  on 
opening  a  retort  in  one  furnace,  the  reduced  pressure  can 
be  maintained  in  the  whole  of  the  retorts  in  the  other 
furnaces. — A.  S. 

Gas  ;    Removing  tar  and  other  impurities  from  producer 

and  like .     G.    H.    Bentley  and  R.  A.  Hopkinson, 

Huddersfield.     Eng.   Pat.    13,550,   June   12,   1907. 

A  combined  rotary  washer  and  tar-box  is  placed  at  the 
delivery  cud  of  a  gas  producer  plant,  at  a  point  where 
the  gas,  after  passing  through  the  condenser  and  scrubber, 
has  already  been  cooled.  The  tar-box  is  fitted  with  a 
series  of  vertically  suspended,  perforated  plates,  the  holes 
being  of  different  sizes.  The  plates  extend  to  a  point 
near  the  bottom  <>f  the  box  and  are  water-sealed  The 
relative  position  of  tlie  box  to  the  rotary  washer  ensures 
the  gases  being  thrown  vertically  against  the  plates,  at 
the  same  Mine  keeping  (lie  perforations  clear  of  tar.  An 
overflow  for  the  water  is  provided,  and  steam  may  be 
admitted  for  periodica]  'leaning. — R.  L. 

Acetylene  ;    Process  for  the  preparation  of  a  solid,  highly 

porous   material  for  purifying .     Allgem.  Calcium 

Carbidgenossens<  hall      and      ,\.      Bohmid.       Ger.    Pal 
191,403,  Feb.  26,  1907. 

Bleaching  powder  and   quicklime  are  stirred   with   an 


aqueous  solution  of  water  glass  to  form  a  paste,  which  is 
then  well  mixed  with  calcium  carbide  dust,  and  the 
resulting  porous  mass  dried  in  a  current  of  air. — A.  S. 

Gas  retort  furnaces.      H.  Ries,  Munich,  Germany.      Eng. 
Pat,   14,341,  June  21,  1907. 

See  Fr.  Pat.  379,113  of  1907  ;  this  J.,  1907,  1191.— T.  F.  B. 

Retort  furnaces  for  manufacturing  gas  and  coke.  H. 
Koppers,  Essen-Ruhr.  Germany.  Eng.  Pat.  17,858, 
Aug.   6,  1907. 

See  Fr.  Pat.  382,066  of  1907  ;  this  J.,  1908,  275.— T.  F.  B. 

Gas  from  heavy  liquid  hydrocarbons  ;  Process  and  apparatus 

for   the   production  of .     Cie.  Anon.     Continentale 

pour  la  Fabr.  des  Compteurs  a  Gaz  et  autres  Appareils. 
Fr.  Pat.  387,217,  Feb.  13,  1908.  Under  Int.  Conv., 
Feb.   14,  1907. 

See  Eng.  Pat,  3689  of  1907  ;   this  J.,  1908,  274.— T.  F.  B. 

Acetylene ;    Process   of  making   a   solid,   porous   material 

for  purifying .     Allgem.  Calcium-Carbid-Genossen- 

schaft,  and  A.  Schmid.  Fr.  Pat,  386,562,  Jan.  25,  1908. 
Under  Int.  Conv.,  Feb.  25,  1907. 

See  Ger.  Pat.  191,403  of  1907  ;   preceding.— T.  F.  B. 

Incandescence  bodies  specially  adapted  for  lighting  and 
heating  purposes.  Allgem.  Elektricitats-Ges.,  Berlin. 
Eng.  Pat,  8947,  April  17,  1907.  Under  Int.  Conv., 
April  19,  1906. 

See  Fr.  Pat.  376,870  of  1907  ;  this  J.,  1907, 1042.— T.  F.  B. 

Illuminating  bodies  for  electric  incandescent  lamps  ;  Manu- 
facture of .     Deutsche  Gasgliihlicht  A. -G.,  Berlin. 

Eng.  Pat.  15,510,  July  5,  1907.  Under  Int.  Conv., 
July  11,  1906. 

See  Fr.  Pat,  379,379  of  1907  ;  this  J.,  1907,  1232.— T.  F.  B. 

Spirit;    Solidified .     Eng.   Pat.   26,915.     -See  XVII. 

Photometer.     Addition  to  Fr.  Pat.  383,228.     See  XXDII. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR    PRODUCTS,    PETROLEUM, 
AND    MINERAL    WAXES. 

Wood   distillation   and   acetone.     Times,    July    15,    1908. 

Attention  is  directed  to  the  fact  that  the  whole  of  the 
acetone  consumed  in  Great  Britain  (1500  tons  per  annum) 
is  imported,  chiefly  from  America,  Germany,  and  France. 
Owing  to  the  precarious  nature  of  some  of  the  supplies 
and  the  varying  demand,  the  price,  now  about  £60  per  ton, 
has  ranged  from  £44  10s.  to  over  £100  per  ton  during  the 
past  four  years,  the  latter  price  being  due  to  the  increased 
demand  for  the  manufacture  of  explosives  during  the 
Russian-Japanese  war.  It  is  stated  that  by  a  simplified 
process  of  wood  distillation  in  operation  at  a  works  at 
Paris,  the  manufacture  of  acetone  has  been  put  on  a  more 
satisfactory  basis,  and  an  outline  of  the  process  is  given 
(see  this  J.,  1906,  634  ;  1907,  43,  920,  1002,  1080;  1908, 
277,  679).  The  wood  employed  (usually  elm,  poplar, 
beech,  and  oak)  is  similar  to  thai  known  as  "  cordwood  "  ; 
it  is  packed  in  iron  retorts,  10  ft.  high  by  5  ft.  diam.. 
which  are  placed  in  the  furnaces  by  means  of  li3'draulic 
cranes.  The  furnace  is  heated  by  means  of  the  wood 
tar  produced  in  the  process,  the  tar  being  sprayed  in  with  a 
jet  of  steam.  The  distillation  products  escape  through 
openings  in  tho  tops  of  the  retorts,  and  pass  through 
closed  condensing  chambers,  the  first  two  of  which  are 
provided  with  baffle-plates  to  accelerate  the  separation 
of  the  tar.  Tho  end  products  arc  wood  charcoal,  ai 
acid  (or  acetates  of  oopper,  lead,  and  sodium),  wood  spirit 
(methyl  alcohol),  and  acetone.  For  1  ton  of  acetone, 
about  40  tons  of  wood  are  required.  'The  chief  features 
of  the  process  are  stated  to  be: — (1).  The  utilisation  of 
tho  vapours  arising  from  the  stills  containing  the  wood 
for  the  removal  of  a  large  proportion  of  the  water  distilled 
therefrom,  and  oonsequeni  concentration  of  the  resul 
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pyroligneous  liquors.  (-2).  The  method  of  saturation  of 
the  pyroligneous  liquors  by  means  of  atomisers  working 
in  the  condensers.  (3).  The  complete  removal  of  the  tar 
produced  in  the  process.  (4).  The  passing  of  the  acid 
tar>  downwards  over  baffle-plates,  where  it  is  met  by 
an  amending  eurrent  of  vapours,  to  which  it  gives  up 
the  acetic  add  contained  in  it.  (5).  The  direct  obtain- 
ment  of  pyroligneous  acid  or  sodium  acetate  of  a 
higher  degree  oi  purity  than  the  corresponding  products 
obtained  by  older  processes.  The  reduction  of  cost  by 
the  new  process  of  wood  distillation  is  stated  to  be  25-30 
]>er  cent.  It  is  stated  that  in  England,  mainly  in  the 
southern  and  midland  counties,  there  are  large  areas  of 
underwood,  for  which  there  is  practically  no  demand,  and 
it  is  suggested  that  a  new  and  profitable  outlet  for  this 
underwood  would  be  opened  up  by  the  establishment  in 
this  country  of  a  wood  distillation  plant. — A.  S. 

Petroleum    exports   from    the    United   States.     Oil,    Paint, 

and  Drug  Rep.,  July  20,  1908.  [T.R.] 
The  figures  just  compiled  of  the  exports  of  mineral  oils 
for  the  fiscal  year  ended  June  30,  show  an  increase  of 
176.tiol.S10  gallons  over  the  same  period  of  a  year  ago, 
and  an  increase  in  value  of  $8,644,150.  During  the  twelve 
months  referred  to  there  were  shipped  from  seven 
principal  ports  of  the  United  States  1,317,502,801  gallons 
of  mineral  oils,  valued  at  $97,723,892,  as  compared  with 
1.140.850,991  gallons,  valued  at  $79,079,722  a  year  ago. 
These  figures  comprise  about  92  per  cent,  of  the  total 
exports  from  all  the  ports  of  the  country. 

Of  all  the  classifications  crude  oil  is  the  only  one  which 
shows  a  falling  off  in  foreign  consignments,  the  difference 
being  11,577.547  gallons,  valued  at  $734,480.  Naphthas 
showed  a  gain  during  the  year  of  6,189,070  gallons,  valued 
at  $928,452.  The  heaviest  proportionate  gain  was  in 
illuminating  oils,  the  increase  being  153,853,416  gallons, 
valued  at  $14,740,372.  In  ltibricating  oils  and  paraffin 
an  increase  is  shown  of  24,375,238  gallons  and  $3,358,014. 

Naphthenic  acids  [from  petroleutn],     F.   Schwarz  and  J. 

Marcusson.     Chem.   Rev.  Fett-u.  Harz-Ind.,   1908,  15, 

165—166. 
The  acids  present  in  a  sample  of  mineral  oil  sold  as  "  sapo- 
naphtha "  were  separated  by  saponifying  20  grins., 
removing  the  unsaponifiable  matter,  evaporating  the 
alcohol  from  the  soap  solution,  taking  up  the  residue  with 
water,  and  separating  the  acids  by  shaking  with  ether  and 
hvdrochloric  acid.  In  washing  the  ethereal  layer,  con- 
centrated sodium  sulphate  solution  was  used  in  place  of 
water,  which  was  found  to  extract  part  of  the  acids  from 
the  ether.  The  acids  left  on  distillation  of  the  ether 
(about  16  per  cent.)  were  viscous  and  dark  brown.  They 
contained  sulphur,  were  completely  soluble  in  petroleum 
spirit  (b.  pt.  50°  C),  and  gave  the  following  results  on 
analysis: — Sp.  gr.  0-9216:  saponification  value,  145-8; 
and  iodine  value(Wijs),  42-3.  Similar  acids  were  obtained 
from  samples  of  Russian,  Galician,  and  Roumanian  lubri- 
cating oils,  and  showed  analytical  values  varying  greatly 
with  their  origin  (e.g.,  saponification  value,  87-6,  Galician 
oil;  157-4,  Roumanian  oil;  iodine  value.  21-8,  Russian 
oil :  51  -5,  Galician  oil).  Naturally  they  had  lower  neu- 
tralisation values  than  the  naphthenic  acids  separated  from 
the  lyes  of  the  kerosine  industry,  which  Lidoff  found  to 
have  a  high  neutralisation  value  (213-9 — 238-9)  and  low 
iodine  value  (1-4 — 3-9).  Great  differences  were  observed 
in  all  cases  between  the  iodine  values  determined  by 
Waller's  and  by  Wijs'  method.  Thus  the  acids  from 
the  Russian  lubricating  oil  gave  an  iodine  value  of  5-5 
by  Waller's  method,  and  of  21  -8  by  Wijs'  method.— C.  A.  M. 

Patents. 

Combustibles  and  solvents  from  mineral  oil  3  Manufacture 

of  liquid  .     R.   Hense,   Charlottenburg,  Germany. 

Eng.  Pat.  14,671,  June  25,  1907. 

See  Ft.  Pat.  384,946  of  1907  ;  this  J.,  1908,  494.— T.  F.  B. 

Crude  petroleum  or  distillate  thereof ;  Method  of  treating 

cold  to  obtain  an  explosive  mixture  for   internal 

combustion  engines.  D.  Martini,  London.  U.S.  Pat. 
2,378,  June' 30,  1908. 

See  Eng.  Pat.  13,840  of  1906  ;  this  J.,  1907,  958.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Anthranilic   acid  ;    Characteristic   reaction   of   — ■ — ••        B. 
Pawlewski.     Ber„  1908,  41,  2353—2354. 

The  author  points  out  that  he  recently  described  a  very 
convenient  test  for  anthranilic  acid  (Chemik.  Polski,  1905, 
5,  397)  which  consists  in  mixing  anthranilic  acid  with 
p-diniethylaminobenzaldehyde  and  adding  a  few  drops 
of  water  or  alcohol.  A  red  colour  is  developed  and  on 
grinding  the  materials  together,  the  mixture  becomes 
cinnabar  red.  If  a  mixture  of  the  two  components  be 
boiled  with  water,  alcohol,  or  benzene,  the  red  substance 
which  is  an  additive  compound  of  formula. 

C02H.C6H4.NH2,CHO.C6H4.N(CH3)2, 
crystallises  in  aggregates  of  red  needles  melting  at  180° — 
182°  C— J.  C.  C. 

Azo  dyestuff  s  ;  Position  of  entrance  of  the  diazo-group  in 
the  formation  of  — — .  W.  Scharwin  and  Kaljanov. 
Ber.,  1908,  41,  2056—2060.) 
The  authors  point  out  certain  exceptions  to  the  rule  that 
when  a  para-substituted  amine  or  phenol  is  treated  with 
a  diazo-compound,  the  latter  enters  the  ortho- position. 
Thus  p-diazobenzenesulphonic  acid  gives  no  dyestuff  with 
dimethyl-p-toluidine,  dimethyl-p-bromoaniline,  dimethyl- 
sulphanilic  acid,  dimethyl-p-aminodiphenylmethane, 
tetramethylbenzidine  or  dimetbyl-^-naphthylamine.  As 
was  to  be  expected  the  diazo-salt  combines  with  dimethyl- 
a-naphthylamine,  giving  a  dyestuff  resembling  Helianthin 
and  possessing  the  formula, 

SOsH.CeH^NWAoHe.NtCJJjyi). 

The  sodium  salt  forms  golden  yellow  leaflets,  and  the  dye- 
stuff  gives  reddish-brown  to  orange  shades  on  silk  and 
wool  and  violet  shades  on  tannin-mordanted  cotton,  which, 
however,  are  not  fast  to  soap.  By  the  action  of  2  mols.  of 
p-diazobenzenesulphonic  acid  or  of  p-nitrodiazobenzene 
on  1  mol.  of  tetramethyl-pp-diaminodiphenylmethane, 
the  methylene  group  is  eliminated  as  formaldehyde  and 
two  mols.  of  the  corresponding  dyestuff  are  produced. 
Similarly  by  treating  dimethyl-p-aminobenzoic  acid  with 
p-diazobenzenesulphonic  acid,  the  carboxyl  group  is 
eliminated  with  formation  of  Helianthin.  By  the  action 
of  p-diazobenzenesulphonic  acid  on  tetramethyl-jn- 
phenylenediamine,  tetramethvlchrysoidinesulphonic  acid 
is  obtained.  The  free  acid  is  Bordeaux-red  and  the  alkali 
salts  are  orange- coloured. — J.  C.  C. 

Brasane  from   naphthalene.     St.    v.    Kostanecki   and   V. 
Lampe.     Ber.,  1908,  41,  2373—2377. 

The  constitution  assigned  by  Kostanecki  and  Lloyd 
(this  J.,  1903,  902)  to  brasane  has  been  confirmed  by  its 
synthesis  in  the  following  way.  Liebermann's  anhydro-a- 
naphthoquinoneresorcinol 

I        >Ci0H4O2l 
HO-C6H3/ 

which  may  be  regarded  as  3-hydroxybrasanquinone,  is 
methylated  and  the  methoxybrasanquinone  is  boiled  with 
hydriodic  acid,  whereby  3 -hydroxy brasane  is  formed.  When 
either  3-hydroxybrasanquinone  or  3-hydroxybrasane  is 
distilled  over  zinc  dust  the  resulting  compound  is  found  to 
be  identical  with  brasane  obtained  from  brazilin. — J.  C.  C. 

Indanthrene  and  flavanthrene.     X.     Products  of  reduction 
of  flavanthrene  and  the  relation  between  their  colour  and 
constitution.     R.   Scholl.     Ber.,   1908,  41,   2304—2328. 
(Compare  this  J.,  1907    679.) 
By   reducing   flavanthrene  with   alkaline   sodium   hypo- 
sulphite at  60° — 70°  C,  a  blue  vat  is  obtained  which  con- 
tains dihydroflavanthrene  hydrate.     This  separates  as  a 
bluish-green   precipitate  on  the  addition  of  acetic  acid  ; 
when  heated  above  150°  C.  it  loses  1  mol.  of  water,  yielding 
dihydroflavanthrene.     When  flavanthrene  is  reduced  with 
zinc  dust  and  caustic  soda  in  an  atmosphere  of  hydrogen, 
a   brown    vat  is    obtained;     this     yields     n-tetrahydro- 
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flavanthrene  hydrate  which  is  very  readily  oxidised  to 
dihydroflavanthrene  hydrate,  and  has  the  constitution 
(in  alkaline  solution)  : 

C(OH)>C6H2-XH 


C6H4\ 


NH C6H2^ 


C s 

C(OH)' 


>C.H, 


)3-  Tetrahydroflavanthrene, 


C6H4; 


\ 


,C(OH), 
CH— - 


^C6H3-N 


1  I  c_ 

XH Cf,H2<^QQ^>C6H4 

(in  alkaline  solution),  which  is  only  very  slowly  oxidised, 
is  prepared  by  heating  flavanthrene  with  hydriodic  acid 
and  phosphorus  at  about  170°  C.  Its  alkaline  solution, 
when  treated  with  zinc  dust  furnishes  a  yellow  vat  which 
is  quickly  oxidised  to  the  red  /3-tetrahydroflavanthrene 
and  which  probably  contains  8-hexahydroflavanthrene. 
The  final  product  of  reduction  of  flavanthrene,  obtained  by 
heating  with  hydriodic  acid  and  phosphorus  at  210°  C, 
is  flavanthrine  hydrate  which  loses  1  mol.  of  water  above 
200J  C,  giving  flavanthrine,  a  brown  substance, 

Nc6Ht-NH 

v?       I         C 
nh-c6il/    Nc6h4. 


C«H4 


—J.  C.  C. 
Ber.,  1908,  41, 


-Constitution  and  colour.     F.  Kehrraann. 
2340—2345. 

In  criticising  the  conclusions  of  Willstatter  and  Piccard 
as  to  the  constitution  of  Wurster's  colour  salts  (this  J., 
1908,  621)  the  author  shows  that  change  of  colour  can  be 
classified  in  two  ways,  namely :  (1),  change  of  colour 
without  change  of  constitution  of  the  chromophore ; 
that  is  to  say,  owing  to  the  introduction  of  auxochromes 
such  as  the  hydroxy-  or  amino-group  ;  and  (2),  change 
of  colour  accompanied  by  change  of  constitution  of  the 
chromophore  ;  this  occurs  when  faintly  coloured  bases 
give  strongly  coloured  salts  or  vice  versa.  The  author 
considers  that  the  special  constitution  assigned  by 
Willstatter  and  Piccard  to  their  raen'-quinonoid  salts  is 
not  necessary  as  these  do  not  really  differ  from  the 
ordinary  quinhydrones  which  are  more  strongly  coloured 
than  the  corresponding  quinones,  owing  to  the  presence 
of  the  auxochromic  hydroxyl  group. — J.  C.  C. 

Active   hydrogen   in   organic   compounds ;     Determination 
of .     T.  Zerewitinoff.     See  XXIII. 

Patents. 

A  zo   colouring   matters  ;     Manufacture   of   new and 

intermediate  compounds  for  use  therein.  P.  A.  Newton, 
London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  14,248,  June  20,  1907. 

See  U.S.  Pats.  877,643  and  877,644  of  1908  (this  J., 
1908,  218) ;  the  1.8-aminonaphthol-3.6-disulphonic  acid 
may  be  replaced  by  1.8-aminonaphthol  or  any  of  its  mono- 
or  disulphonic  acids  ;  cresidine  or  m-toluidine  may  be 
used  in  place  of  a-naphtliylamine  or  p-xylidine  ;  and  the 
final  component  may  be  2.5-aminonaphthol-7-sulphonic 
acid  or  -1.7-disulphonic  acid,  or  any  oi  their  derivatives, 
including  the  dinaphthyl  derivatives.  The  1.8-amino- 
oaphthoj  derivatives  may  first  I"-  acidylated,  and  the 
,1  group  removed  subsequently,  this  modification 
avoiding  the  formation  of  by-products. — T.  F.  B 

Anthracene  derivatives  ;   Production  of .     Farbenfabr, 

vorm.  V.  Bayer  and  Co.  Second  and  third  Additions, 
dated  Jan.  21  and  Feb.  7,  1008,  to  Fr.  Pat.  372,676. 
Dec.  18,  1906  (this  J.,  1907,  523). 

(1)  Yellow  to  red  dyestnffs  are  obtained  when  I -acetyl- 
aminoanthraquinone  or  its  derivatives  are  treated   with 


alkaline  condensing  agents.  (2)  Anthrapyridones  similar 
to  those  described  in  the  chief  patent  but  containing  an 
amino-,  alkylamino-,  or  arylamino-substituent  in  the 
benzene  nucleus,  are  obtained  when  negatively  substituted 
anthrapyridones  are  treated  with  ammonia  or  with  alkyl- 
or  aryl-amines,  with  or  without  the  addition  of  catalytic 
agents. — J.  C.  C. 

Indigo ;    Production   of   halogenated   derivatives   of   . 

Ges.  f .  Chem.  Ind.  in  Basel.  Second  and  fifth  Additions, 
dated  April  25  and  June  27,  1907,  to  Fr.  Pat.  375.514, 
Feb.  25,  1907  (this  J.,  1907,  920). 

(1)  PoLyBEOMO-DERiVATrvES  of  indigo,  similar  to  those 
described  in  the  chief  patent,  are  obtained  by  brominating 
derivatives  of  phenylglycine,  of  isatin  or  of  isatinarylides 
and  converting  the  products  into  the  corresponding  sub- 
stituted indigos  in  the  usual  manner.  (2)  Tetrachloro- 
and  dichlorodibromo-indigo  are  obtained  when  dichloro- 
and  chlorobromoisatin  respectively  are  transformed  in 
the  usual  way.     (Compare  this  J.,  1907,  1274.)— J.  C.  C. 

Anthracene  derivatives  and  dyestuffs  and  their  application 
in  dyeing  and  printing  ;   Production  of  a  series  of  new 

.     Badische   Anilin   und    Soda   Fabrik.     Eleventh 

Addition,  dated  Jan.  27,  1908,  to  Fr.  Pat.  349,531, 
Dec.  21,  1904.  Under  Int.  Conv.,  Dec.  5,  1907  and 
Jan  16,  1908. 

The  dyestuffs  described  in  the  tenth  additional  patent 
(this  J.,  1907,  1083)  are  also  obtained  when  instead  of 
copper  salts,  salts  of  other  metals  and  also  metallic  oxides 
are  used. — J.  C.  C. 

Dithiosalicylic    acids ;     Production    of    .     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat,  387,303,  Feb.  17, 
1908.     Under  Int.  Conv.,  Dec.  19,  1907. 

Dithiosalicylic  acids  are  obtained  by  treating 
o-diazobenzoic  acid  or  its  derivatives  with  a  solution 
of  a  thioantimonate,  a  thioarsenate  or  a  thiostannate. 
On  reduction  the  products  yield  the  corresponding 
thiosalicylic  acids. — J.  C.  C. 

Sulphide  dyestuffs  dyeing  in  Bordeaux  shades  ;  Process  of 

preparation  of .     Act. -Ges.  f.  Anilinfabr.     Fr.  Pat. 

387,120,  Feb.  11,  1908. 

When  the  safranine  of  the  constitution, 

NH :  C6H3^  \c6H3.  NHo. 

\N(1)[C6H4.(3)NH2K 
is  heated  with  sulphur  and  aqueous  sodium  sulphide  iu 
presence  of  copper  sulphate,  a  sulphide  dyestuff  is  pro- 
duced which  gives  very  intense  and  fast  Bordeaux  shades. 

-J.  C.  C. 

Sulphide  dyestuff ;  Preparation  of  a  violet .       Act.- 

Ges.  f.  Anilinfabr.     Fr.  Pat.  387,238,  Feb.  14,  1908. 

When  the  hitherto  unknown  safranine  derived  from 
p-phenylenediamine,  aniline,  and  o-chloroaniline, 

.N v 

NH:C6H3^  >C6H3.NH2. 

which  dyes  tannin-mordanted  cotton  in  red  shades  of  a 
much  bluer  lint  than  those  given  by  phenosafranine,  is 
heated  with  sulphur  and  aqueous  sodium  sulphide  in 
presenco  of  copper  Bulphate,  a  sulphide  dyestuff  is  obtained 
which  dyes  in  last  violet  shades. — J.  C.  C. 

Diwzo-d>/c*litl/,i ;  Preparation  of  red  .     Act. -Ges.  f. 

Anilin  labr.      Br.   Pat.  387,212,  Feb.  13,  1908. 

The  disazo-dyi  stuiT  obtained  by  combining  the  tetraso- 
derivative   of  o-p-dianiinophenyl  ether  disulphonic  acid 

with  '/3-na  pill  hoi.  dyes  wool  from  an  acid  hath  in  red  shades 
whirl]    are    last    hi    w  a  ;-.h  III".       The   0  /» -dill  111  inopheliyl   ether 

disulphonio  acid  is  prepared  :  (1),  by  sulphonating  <>/i- 

diaininophenvl    ether  ;    (•_'),    by    condensiii'.'    O-nitrochloro- 

benzenesulphoiiic  acid  with  sodium  p-nitrophenolate, 
reduoing  the  oitro-producl   to  o-p-diaminodiphenyl  ether 

monosiilphouie  and  and  finally  sulphonating  this;  or  (3), 
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by  condensing  o-uitroehlovobenzonesulphonie  acid  with 
p-nitropkeuolsulphonic  acid  and  reducing  the  product. 

—J.  c.  c. 

•tuffs  for  icool ;  Process  of  preparation  of  i/dloiv . 

Fabr.  Prod.  Chira.  oi-dev.  Sandoz.  Fr.  Pat,  387.245, 
Feb.  14.  1908. 

Whex  2:  o-diehloropheuvlhydrazine-4-sulphonic  acid  is 
condensed  with  ethyl  oxalacetate,  there  is  formed  ethyl 
l-o-//!-dic!iloro-;)sulpho]ihcnyl-5-|iyrazolone-3-carboxylate, 
which,  after  conversion  into  the  earboxylic  acid  by 
hydrolysis,  combines  with  diazoarylsulphonic  acids  to  give 
yellow  dyestutYs  producing  greenish-yellow  to  yellowish- 
orange  shades  on  wool  which  are  fast  to  light  and  fulling. 
The  same  dyestutYs  can  he  obtained  by  combining  the 
above  compound  with  diazo-Stdts  in  the  first  place  and 
hydrolysing  the  product.  In  the  two  examples  given  in 
the  patent,  mciauilic  and  -2-ohloroaniline-5-sulphonic  acids 
respectively  are  mentioned  as  being  used  for  the  prepara- 
tion of  the  diazo-compound. — J.  C.  C. 

Dyestuffs  soluble  in  fats,  oils,  and  resins  ;  Preparation  of 

.     Chem.    Fabr.    Florsheim    Dr.    H.    Noerdlinger. 

Ger.  Pat.  19S.27S,  Jan.  G,  1907. 

Dytestuff  compounds  soluble  in  oils,  fats,  and  resins 
may  be  obtained  from  dyestutYs  which  form  salts  with 
alkalis  or  ammonia,  by  mixing  the  alkaline-earth,  earth, 
or  heavy  metal  salts  of  the  dyestutYs  with  the  alkaline- 
earth,  earth,  or  heavy  metal  salts  of  fatty  or  resin  acids. 
The  compounds  may  be  precipitated  from  solutions  of 
the  mixed  alkali  or  ammonium  salts  by  addition  of  the 
alkaline-earth,  earth,  or  heavy  metal  salt  in  solution,  or 
the  salts  may  be  precipitated  separately  and  subsequently 
melted  together.  The  compounds  can  be  dissolved  in 
fatty  or  resin  acids. — T.  F.  B. 

Thioindigo  Red  series ;  Process  for  preparing  dyestuffs  of 

'he  and  their  leuco-compounds.     Farbwerke  vorm. 

Meister,  Lucius,  und  Briining.  Ger.  Pat.  198,509, 
March  21,  1907. 

o-Acettxthiophenol  is  treated  in  alkaline  solution  with 
air  or  other  oxidising  agent,  or  is  heated  with  sulphur  in 
alkali  sulphide  solution.  The  dyestuff  obtained  is 
identical  with  Thioindigo  Red.— T.  F.  B. 

Tfiphenylmethane  series ;  Preparation  of  chrome,  blue- 
violet,   acid   dyestuffs   of   the   .     Anilinfarben-    und 

Extrakt-Fabr.  vorm.  J.  R.  Geigy.  Ger.  Pat.  198,729, 
July  9,  1907.  Addition  to  Ger.  Pat.  189,938  (see  U.S. 
Pat.  877,053 ;  this  J.,  1908,  156). 

o-Chloro-/3-dl4XKXxami>'obenzaldehydes  are  condensed 
with  o-cresotinic  acid  in  presence  of  sulphuric  acid,  and 
the  leuco  compounds  oxidised  to  the  triphenylmethane 
dyestuffs.  Acid  solutions  of  the  ammonium  salts  of  the 
dyestuffs  dye  wool  dull  violet  shades,  converted  by 
chroming  into  intense  blue-violet  shades,  fast  to  washing 
and  alkalis.— T.  F.  B. 

Triphenylmethane  series ;  Preparation  of  chrome,  blue, 
acid  dyestuffs  of  the .  Anilinfarben-  und  Extrakt- 
Fabr.  vorm.  J.  R.  Geigy.  Ger  Pat.  198,909,  May  28, 
1907.     Addition  to  Ger.  Pat,  189,938. 

The  o-chlorobenzaldehyde  in  the  original  patent  (U.S. 
Pat,  877,053  ;  this  J.,  1908,  156)  is  replaced  by  a  m-  or 
p-substitution  product  of  o-sulpho-  or  o-chlorobenzalde- 
hyde {e.g.,  the  2.4-  or  2.5-disulpho,  2-sulpho-4-nitro-  or 
-chloro  benzaldehyde).  The  resulting  dyestuffs  produce 
blue  shades  on  wool,  after  chroming. — T.  F.  B. 

Vat  dyestuffs  containing  bromine  ;  Preparation  of . 

Basler  Chem.  Fabrik.  Ger.  Pat.  198,510,  Oct.  29,  1907. 
Addition  to  Ger.  Pat,  196,349  (this  J.,  1908,  557). 

By  brominating  the  condensation  product  of 
acenaphthenequinone  and  indoxyl,  in  nitrobenzene 
solution,  products  are  obtained  which  form  "  vats " 
with  hydrosulphite,  from  which  cotton  is  dyed  green 
shades,  converted  by  exposure  to  air  into  violet  shades, 
more  reddish  in  tint  than  those  produced  by  the  original 
dyestuff.— T.  F.  B. 


Anthracene  scries  J   Manufacture  of  compounds  of  the . 

J.  Y.  Johnson,  Londou.  From  Badischo  Anilin  und 
Soda  Fabrik,  Ludwigshafon  on  Rhine,  Germany. 
Eng.  Pat.  16,246,  July  15,  1907. 

See  Fr.  Pat,  383,286  of  1907  ;  this  J.,  1908,  329.— T.  F.  B. 

Vat  colouring  matters  of  the  anthracene  series  ;  Manu- 
facture  of .     Badische  Anilin   und   Soda   Fabrik, 

Ludwigshafen  on  Rhine,  Germany.  Eng.  Fat.  16,505, 
July  18,  1907.     Under  Int.  Conv.,  Oct.  15,  1906. 

See  Fr.  Pat.  379,414  of  1907  ;  this  J,  1907,  1235 T.  F.  B. 

Dyestuffs  of   the  anthracene  series;    Manufacture  of  new 

.     P.  A.  Newton,  London.  From  Farbenfabr,  vorm. 

F.  Bayer  und  Co.,  Elberfeld,  Germanv.  Eng.  Pat. 
16,962,  July  24,  1907. 

See  Fr.  Pat.  380,176  of  1907  ;  this  J.,  1907,  1274.— T.  F.  B. 

A zo  dyestuffs;,  Manufacture  of  — ■ — .  P.  A.  Newton, 
London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  18,698,  Aug.  19,  1907. 

See  U.S.  Pats.  874,967  and  874,968  of  1907  ;  this  J.,  1908, 
116,  117.— T.  F.  B. 

Sulphur  [sulphide]  dyestuff  ;    Manufacture  of  a  new . 

P.  A.  Newton,  London.  From  Farbenfabr.  vorm. 
F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng.  Pat. 
19,548,  Aug.  31,  1907. 

See  U.S.  Pat.  866,939  of  1907 ;  this  J.,  1907,  1082.— T.  F.B. 

Dyestuff   of   the   gallocyanine   series ;     Manufacture   of   a 

new .     P.  A.  Newton,  London.     From  Farbenfabr. 

vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany.  Eng. 
Pat.  23,410,  Oct.    23,  1907. 

See  Fr.  Pat.  383,190  of  1907  ;  this  J.,  1908,  329.— T.  F.  B. 

Diphenylnaphthylmethanc  dyestuffs.     M.   Weiler,    Assignor 

to   Farbenfabr.    vorm.  F.    Bayer  und   Co.,    Elberfeld, 

Germany.  U.S.  Pats.  891,888  and  891,889,  June  30, 
1908. 

See  Fr.  Pat,  386,814  of  1908  ;  this  J.,  1908,  744.— T.  F.  B. 

Azo  dyestuff;    Blue  .     C.    Heidenreich,   Vohwinkel, 

Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und  Co., 
Elberfeld,  Germany.     U.S.  Pat.  891,931,  June  30,  1908. 

See  Fr.  Pat.  383,169  of  1907  ;  this  J.,  1908,  329.— T.  F.  B. 

Sulphur    [sulphide]    dyestuff ;;     Yellow and   process 

of  making  same.  W.  Schmidt,  Frankfort,  Germany, 
Assignor  to  Cassella  Color  Co.,  New  York.  U.S.  Pat. 
892,455, 'July  7,  1908. 

See  Eng.  Pat.  4097  of  1906  ;  this  J.,  1906,  1143.— T.  F.  B. 

Indigo  ;    Production  of  halogen  derivatives  of .     Ges. 

f.  Chem.  Ind.  in  Basel.  Third  Addition,  dated  April  25, 
1907,  to  Fr.  Pat.  375,514,  Feb.  25,  1907. 

See  U.S.  Pat.  872,115  of  1907  ;  this  J.,  1907,1274.— T.  F.  B. 

Indigo  ;  Production  of  halogen  derivatives  of .     Ges.  f. 

Chem.  Ind.  in  Basel.  Fourth  Addition,  dited  June  5, 
1907,  to  Fr.  Pat.  375,514,  Feb.  25,  1907. 

See  U.S.  Pat.  872,280  of  1907  ;  this  J.,  1907, 1274.— T.  F.  B. 

Sulphide  dyestuffs  for  printing  ;  Process  of  making  — ■ — . 
Farbwerke  vorm.  Meister,  Lucius,  und  Briining. 
Fr^Pat.  387,327,  May  4,  1907. 

See  Eng.  Pat.  10,527  of  1907  ;  this  J.,  1908,  497.— T.  F.  B. 

Sulphur  [thioindigo]  dyesluffs  and  their  leuco-compounds^ 

Process   of   making .     Farbwerke   vorm.    Meister, 

Lucius,  und  Briining.  Fr.  Pat.  387,178,  Feb.  12,  1908. 
Undertint.  Conv.,  March  20,   1907. 

See  Ger.  Pat.  198.509  of  1907  ;   following.— t.  F.  B. 
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Dyes     [lakes    from     azo     dyestuffs]. 
See  XIII A. 


Eng.     Pat.     17,676. 


V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,     AND     FINISHING      TEXTILES, 

YARNS,    AND    FIBRES. 

Cotton  ;  Treatment  of to  resist  direct  colours.     C.  F. 

Cross  and  J.  F.  Briggs.     J.  Soc.  Dyers  and  Colourists, 
1908,  24,  189—190. 

Cellulose  nitrates  resist  perfectly  substantive  dyestuffs, 
but  their  inflammable  nature  precludes  their  use.  This 
defect  is  not  present  in  the  cellulose  acetates,  and  products 
which  entirely  resist  direct  colours,  can  be  obtained  from 
cotton  without  tendering  the  fibre  or  appreciably  changing 
its  structure  and  appearance.  It  is  not  necessary  to 
prepare  an  acetate  of  the  maximum  limit  of  esterification. 
The  cotton,  previously  dried,  is  digested  with  a  mixture 
containing  acetic  anhydride,  glacial  acetic  acid,  and  zinc 
chloride  ;  the  different  degrees  of  acetylation  are  controlled 
by  keeping  the  proportions  of  liquid  and  cotton  approxi- 
mately constant  and  varying  the  acetic  anhydride  con- 
centration.    Suitable  mixtures  for  a  hard  yarn  are  : — 


Mixture  A. 

For  gain  in  weight 

of  26  per  cent. 


Acetic  anhydride  . 
Acetyl  chloride 
Glacial  acetic  acid 
Ignited  zinc  oxide 


parts. 

42 

11* 
50 
6* 


Mixture  B. 
For  gain  of 
34  per  cent. 


parts. 
42 
11* 
25 


Of  A,  twice,  and  of  B  2-3  times  the  weight  of  the  dry 
cotton  are  used.  The  reaction  is  complete  after  36  to 
48  hours  at  35°  C,  and  the  yarn  can  be  washed  and  dried. 
The  cost  of  the  treatment  is  little  more  than  the  cost  of 
the  reagents,  and  this  depends  chiefly  on  the  price  of 
acetic  anhydride.  On  the  basis  of  2  marks  per  kilo,  for 
this  product,  the  reagents  required  to  treat  1  lb.  of  cotton 
with  mixture  A,  would  cost  Is.  2d.,  and  with  mixture  B, 
Is.  6d.  The  treated  yarn  in  addition  to  the  resistance  to 
substantive  dyestuffs,  shows  an  increased  affinity  for 
basic  colours.  It  resists  the  action  of  cold  mercerising 
sodium  carbonate  for  a  sufficient  length  of  time  to  permit 
of  the  differential  mercerisation  of  mixed  fabrics.  The 
acetylating  process  can  be  applied  to  cotton  fabrics  in  the 
piece,  and  imparts  a  finish  and  firmness  resistant  to 
careful  washing.  The  normal  hygroscopic  moisture  of 
the  acetylated  cotton  is  about  one-half  of  that  of  the 
original  cotton. — R.  B.  B. 

Magnesium   salts ;   Tendering   of   cotton   during   singeing, 

due  to  the  use  of in  the  warp  size.     J.  Donninelli, 

Rev.  Gen.  Mat.  Col.,  1908,  12,  203—204. 

Commission  dyers  are  often  made  responsible  for  pieces 
which  are  sent  to  them  to  dye,  and  which  become  tender 
(hiring  dyeing.  Especially  is  this  the  case  with  goods 
dyed  Aniline  Black  (Oxidation)  and  "  schreinered,"  the 
warp  threads  being  much  more  affected  than  the  weft. 
The  cause  of  the  tendering  may,  however,  be  quite  inde- 
pendent of  the  dyeing,  and  may  bo  present  in  the  grey 
piece.  The  operations  of  dyeing  and  finishing  include 
drying,  singeing,  malting  (to  remove  size),  washing, 
drying,  dyeing,  filling,  and  sohrekiering  at  70  atmospheres 
pressure  and  120°  C.  The  strengths  of  the  warp  and  weft 
in  a  satteen  in  the  grey  were  found  to  be  25  and  35 
respectively,  but  in  the  finished  piece  they  were  only  12 
;iinl  25,  representing  a  loss  of  58  per  tent,  in  the  warp  and 
2s  per  oent.  in  the  weft.  A  comparison  was  mado  of  a 
pieqe  dyed  in  the  usual  way,  and  one  which  had  been 
treed  from  size  before  singeing.  The  mean  result  of  10 
in  .Is  on  the  dynamometer,  after  the  various  operations, 
was  as  follows  : — 


Warp. 

Loss 
per 
cent. 

Weft. 

Loss 
per 
cent. 

Strength  in  the  grey    . . . 
After   singeing 

,,       malting  and  singe- 
ing     

„       singeing  and  dyeing 

,,       jialting,     singeing, 
and  dyeing 

„      singeing,       dyeing, 
and  schreinering 

,,       malting,     singeing, 
dyeing  and 

schreinering  .... 


26 
23-3 

10 

25-5 

18-1 

1-9 
30 

21 

19 

12-7 

51 

17-3 

33 

1 

36 


34-8 
28 


29 


2-8 

3-1 
22 

19 

30 

28 


As  is  well  known,  the  loss  in  strength  in  the  case  of  pure 
cotton  during  dyeing  is  about  20  per  cent.,  so  the  increased 
loss  here  shown  must  be  due  to  some  outside  cause.  The 
filling  in  a  grey  cloth  was  analysed,  and  in  it  were  found 
alumina  and  chloride  and  sulphate  of  magnesium.  The 
greater  loss  of  strength  in  the  material  which  was  singed 
before  malting,  is  due  to  the  effect  of  the  dry  heat  upon  the 
magnesium  salts,  the  cotton  suffering  in  this  operation, 
and  being  tendered  still  more  (proportionally)  in  the 
subsequent  processes,  than  that  from  which  the  size  had 
been  removed.  Merchants  are  recommended  to  insist 
that  the  size,  used  for  the  warps,  shall  be  free  from  mag- 
nesium salts. — F.  M. 

By-product  formed   in   Aniline   Black   dyeing ;   The   red- 
violet   .     E.    Bottiger.     J.    Soc.    Dyers   and   Col., 

1908,  24,  169—170. 

On  evaporating  to  dryness  the  violet-red  solution  which 
was  obtained  by  extracting  cotton,  dyed  with  Aniline 
Black,  with  very  dilute  hydrochloric  acid,  a  greenish-black 
solid  remained  which  proved  to  be  Pseudomauve'ine, 
(C24H20N4),  a  dyestuff  which  is  formed  by  the  action  of 
various  oxidising  agents,  especially  chromic  acid,  on 
aniline.  The  Pseudomauve'ine,  therefore,  which  is  formed 
as  a  by-product  in  Aniline  Black  dyeing,  is  probably 
chiefly  produced  by  the  action  of  the  bichromate  used 
in  the  chroming  process  upon  the  aniline  salt  remaining 
in  the  greened  cotton  after  ageing.  Since  this  by-product 
dulls  the  black  obtained,  and  also  stains  the  whites  in 
printing,  it  is  necessary  to  reduce  its  production  to  a 
minimum.  This  may  be  effected  in  two  ways.  (1).  The 
amount  of  sodium  chlorate  in  the  padding  liquor  must 
be  raised  almost  to  the  theoretical  quantity  required  for 
the  oxidation  of  the  whole  of  the  aniline,  so  as  to  lessen 
the  amount  of  free  aniline  salt  left  on  the  material  after 
ageing.  (2).  A  much  weaker  solution  of  bichromate  must 
be  used  in  the  chroming  process  than  is  usually  employed, 
the  reduction  being  as  much  as  50  per  cent,  in  the  case  of 
a  short  treatment. — P.  F.  C. 

Hydrosidphite-formaldehyde ;    Analysis   of   .     W.    F. 

Greaves.     J.  Soc.  Dyers  and  Colourists,  1908,  24,  195 — 

196. 
The  formaldehyde  is  estimated  by  a  gasometric  method. 
Cross's  method  of  chromic  acid  combustion  is  employed, 
the  evolved  carbon  dioxide  being  collected  in  a  Lunge's 
nitrometer.  The  inner  tube  of  a  Lungo  bottle  contains 
5  c.c.  of  a  cold  saturated  solution  of  chromic  acid.  The 
portion  of  the  bottle  surrounding  this  receives  10  c.c.  of 
a  solution  of  the  hydrosulphite -formaldehyde  of  a  strength 
of  1  gnn.  in  100  c.c.  Tho  bottle  is  then  connected  as  usual 
to  the  side  tube  of  the  nitrometer;  the  graduated  limb 
is  completely  filled  with  mercury,  and  connection  is 
opened  to  tho  bottle,  a  Torricellian  vacuum  of  a  few  c.c. 
being  produced.  The  bottle  is  then  tilted  and  the 
resulting  mixture  of  chromic  acid  and  hydrosulphite 
warmed  gently  till  slight  ebullition  takes  place.  Tho 
apparatus  is  cooled  by  Immersing  tho  bottle  in  cold  water. 
and  after  one  hour  the  mercury  is  levelled  off  and  the 
usual  corrections  mado.  An  analysis  of  hydrosulphite 
NF  cone,  gavo  16-48  per  cent,  of  formaldehyde.  The 
sodium  sulphoxylato  in  this  compound  was  then  estimated 
by  Knedht  8  met  hod  for  the  estimation  of  sodium  hvdro- 
sulphito     with    Methylene     Hlne    and    titanium    chlorido 
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(this  J..  1907,  1165).  The  analysis  showed  48-38  pet 
cent,  of  sodium  solphoxylate  (XaHSO.,).— K.  B,  B. 

ption  of  Methylene  Blue  and  Crystal  Ponceau  by 
various  wools.  L.  Pelet-Jolivet  and  N.  AnderBen. 
Rev.  Gfen.  Mat.  Col..   1908,  12,  201—202. 

The  adsorptive  power  of  wools  from  various  countries, 
was  tested,  after  thorough  scouring  and  rinsing,  l>y 
immersiiisr  for  5  days  at  a  temperature  of  18°  C,  in  solutions 
of  Methylene  Blue  and  Crystal  Ponceau,  of  known  strength. 
The  amount  of  dyes  tuff  adsorbed,  per  grm.  of  material. 
varied  within  wide  limits  but  was  always  much  greater 
in  the  ease  of  the  basic  than  in  that  of  the  acid  dvestuff. 

— F.  M. 

DecoloriaaHon    of  coloured  liquids   by  different  forms  of 

charcoal;  Cause  or  the  .     //.   F.  Glassner  and  W. 

-  da.  Annalen.  190S,  361,  353—362.  (Compare  this 
J..  1907,  1195.) 
The  authors  have  extended  their  researches  to  the 
examination  of  the  action  of  three  different  samples  of 
charcoal  on  coloured  liquids.  The  analysis  of  the  samples 
gave  : — 


Lampblack     I.  . . 

II.  . . 

Acetylene  carbon 


H. 


91-70 
93-67 


0-71 
0-51 
0-11 


0. 


7-59 
5-82 
0-91 


All  were  free  from  nitrogen  and  ash.  It  was  found 
that  benzene  extracted  a  substance  of  camphor-like 
odour  from  the  lampblack  which,  when  freed  from  benzene, 
decolorised  solutions  of  basic  dyestuffs.  Lampblacks  I. 
and  II.  absorbed  roughly  about  one  and  a  half  times 
the  amoimt  of  basic  and  acid  dyestuffs  as  did  the  acetylene 
carbon,  and  the  conclusion  is  drawn  that  this  may  be 
due  to  the  presence  of  oxygen  in  the  form  of  a  phenolic 
compound.  In  confirmation  of  this,  it  is  found  that  a 
large  number  of  phenols  give  precipitates  with  Magenta, 
Crystal  Violet,  Methylene  Blue  and  Chrysoidine,  whilst 
a  few  do  not.  The  authors  have  also  examined  the  action 
of  carboxylic  acids,  sulphonic  acids,  amines,  diamines, 
and  aminophenols,  towards  these  d3^estuffs  and  classify 
them  accordingly.  It  seems  probable  that  the  union  of 
phenolic  substances  with  basic  dyestuffs  may  be  due 
to  the  formation  of  oxonium  or  carbonium  compounds. 

—J.  C.  C. 

Petroleum  benzine  {and  other  solvents']  ;  Germicidal  power 
of .     F.  J.  Farrell  and  F.  Howies.     See  XVIII6'. 

Patents. 

Vapours  of  ether,  alcolwl,   etc.  ;    Method  for  the  recovery 

of from  the  atmosphere  of  certain  factories  [artificial 

-ilk   works}.     Soc.    Anon,    pour   la    Fabrication    de   la 
Soie  de  Chardonnet.     Fr.  Pat.  387,054,  Feb.  8,  1908. 

Ln  consequence  of  the  relatively  large  mass  of  air  with 
which  these  vapours  are  mixed,  and  other  difficulties, 
methods  depending  on  absorption  by  sulphuric  acid,  etc., 
or  by  simple  refrigeration  have  not  worked  well.  It 
is  therefore  proposed  to  use  a  machine  analogous  to  those 
of  the  Linde,  Lourmiet,  or  Pictet  types,  whereby  by 
combined  refrigeration  and  compression,  the  volatile 
vapours  may  be  condensed  and  subsequently  separated 
by  centrifugal  or  other  means  from  the  atmosphere  of 
a  workshop. — J.  W.  G. 

Mordanting  wool  and  other  animal  fibres  with  chromates 
and  lactates.  A.  Elhardt  Sonne.  Ger.  Pat.  191,507, 
April  5,  1906. 

The  claim  is  for  the  use  of  acid  calcium  lactate  in  place  of 
the  acid  alkali  lactates  ordinarily  employed  in  mordanting 
wool. — A.  S. 

Hair ;    Dyeing .     R.   Wolffenstein  and  J.   Colman. 

Ger.  Pat.  196,674,  April  12,  1907. 

Instead  of   producing   the   dyestuff  on   the  hair  itself, 


it  is  prepared  beforehand,  converted  into  its  leuco  base, 
and  the  latter  used  for  the  dyeing  operation.  For 
example,  6  grms.  of  p-phenylenediamine  are  dissolved 
in  300  grms.  of  warm  water,  and  2-5  c.c.  of  a  10  per  cent, 
practically  neutral  solution  of  gold  chloride  added, 
whereupon  the  dyestuff  separates.  Bisulphite  is  now 
added,  and  the  resulting  clear  solution  is  employed  for 
the  dyeing  operation. — A.  S. 

Discharging  indigo  by  means  of  chlorates  ;  Process  for . 

Lembach  und  Schleicher,  G.m.b.H.  Ger.  Pat.  198,043, 
June  27,   1907. 

Glycollic  acid  or  its  ammonium  salt  is  added  to  the 
indigo  discharge  paste  containing  chlorate.  This  has 
the  advantage  over  citric  and  tartaric  acids  that  it  does 
not  crystallise  out,  even  in  50  per  cent,  solutions. — T.  F.  B. 

Viscous  liquids  produced  by  heating  glycerin  ;   Application 

of   the   highly .     [Finishing   materials   and   plastic 

substances.]  C.  Claessen.  Ger.  Pat.  198,711,  April  9, 
1907. 

The  use  of  the  viscous  mixtures  of  diglycerin  and  poly- 
glycerins  produced  by  heating  glycerin,  is  claimed  for 
the  preparation  of  finishing  materials  and  plastic  sub- 
stances. A  finish  for  cotton  and  linen  for  example 
consists  of  a  mixture  of  30  parts  of  Cologne  size,  45  parts 
of  water,  35  parts  of  starch  syrup,  and  5  parts  of  poly- 
glycerin.  A  waterproof  gelatin-paper  is  prepared  by 
coating  a  sheet  of  white  writing  paper  on  both  sides  with 
a  solution  of  1  part  of  gelatin  and  0-25  part  of  polyglycerin 
in  4  parts  of  water,  and  then  drying  it. — A.  S. 

Dry  cleaning ;  Process  and  apparatus  for  — —  with 
recovery  of  the  solvents.  R.  Sparmberg.  First  Addition, 
dated  Jan.  21,  1908,  to  Fr.  Pat.  377,949,  May  17,  1907 
(this  J.,  1907,  1089). 

The  end  walls  of  the  different  compartments  of  the 
washing  drum  are  provided  with  openings  disposed 
symmetrically  around  the  central  axis,  in  order  that 
air  or  liquid  may  be  drawn  into  the  central  part  of  the 
drum.  A  portion  of  the  drum  is  surrounded  by  a  jacket, 
through  which  cold  water  can  be  circulated,  so  that  the 
air  leaving  the  drum  can  be  immediately  cooled  and  the 
entrained  vapours  condensed.  Protecting  plates  are 
disposed  around  the  drum,  in  order  that  aspiration  can 
be  maintained  throughout  the  length  of  the  drum. — A.  S. 

Wool-combers'1  effluents  ;   Process  for  the  treatment  of . 

E.  Dowie,  Montreal,  Canada.     Eng.  Pat,  28,057,  Dec.  19, 

1907. 
See  Fr.  Pat.  385,194  of  1907 ;  this  J.,  1908,  558.— T.  F.  B. 

Wool-combers'  effluents  ;   Process  for  the  treatment  of . 

E.  Dowie,  Montreal.     U.S.  Pat.  892,370,  June  30,  1908. 

See  Fr.  Pat.  385,194  of  1907  ;  this  J.,  1908,  558.— T.  F.  B. 

Dyeing  and  bleaching  apparatus.  J.  Schmitt,  Belfort. 
France,  and  E.  fiandschin,  Masmunster,  Germany. 
U.S.  Pat.  892,898,  July  7,  1908. 

See  Fr.  Pat.  368,485  of  1906  ;  this  J.,  1906,  1218.— T.F.B. 

Dyeing   [with  sulphid&  dyestuffs]  ;    Process  of  .     H. 

Toepfer,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer  und 
Co.,  Elberfeld,  Germany.  Reissue  No.  12,826,  dated 
July  7,  1908,  of  U.S.  Pat.  873,636,  Dec.  10,  1907. 

See  Fr.;Pat.  367,921  of  1906  ;  this  J.,  1906,  1218.— T.  F.  B. 

Volatile  or  fluid  solvents;    Apparatus  for  recovering 

[in  drying  proofed  fabrics,  etc.].  J.  Spenle.  Fr.  Pat. 
387,594,  Feb.  26,  1908.  Under  Int.  Conv.,  Aug.  3, 
1907. 

See  Eng.  Pat.  17,780  of  1907  ;  this  J.,  1908,  746.— T.  F.  B. 

Electrolytic  apparatus  for  bleaching,  scouring,  etc.     Fr.  Pat. 
387,104.     See  XL4. 

Polyglycerins  from  glycerin.     Ger.  Pat.  198,768.    See  XX. 
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VII.— ACIDS,     ALKALIS, 
AND     NON-METALLIC 


AND     SALTS, 
ELEMENTS. 


Alkali  &c,  works  ;   Forty-fourth  annual  report  on by 

the  Chief  Inspector.     Proceedings  during  the  year  1907, 

etc.  February  29,  1908.  Price  Is.  Id. 
The  total  number  of  works  registered  on  Dec.  31,  1907, 
in  the  United  Kingdom  was  1389,  of  which  158  were  in 
Scotland.  Of  these,  72  only  were  alkali  works,  decom- 
posing salt  with  the  evolution  of  hydrochloric  acid. 
The  numbers  show  an  increase  of  168  scheduled  and  regis- 
tered works,  as  compared  with  1906,  this  increase  being 
due  to  the  new  Act  of  1906  (this  J.,  1906,  315).  The 
processes  newly  included,  have  been  already  noticed 
(this  J.,  1907,  683).  The  total  number  of  separate 
processes  of  manufacture  under  inspection  is  now  1821,  as 
compared  with  1470  for  1906  and  1452  for  1905.  The 
great  increase  in  the  number  of  registrable  works  takes 
place  in  District  No.  6  (South-west  of  England  and 
South  Wales),  and,  of  the  new  works  added,  60  are  tinplate 
flux  works. 

There  have  been  no  prosecutions  during  the  year.  In 
four  cases,  however,  the  question  of  proceedings  was 
under  consideration  at  the  close.  As  the  result  of  an 
examination  of  the  returns,  made  by  local  authorities  to 
the  Board,  of  new  works  coming  under  the  operative 
clauses  of  the  Act  of  1906,  it  was  found  that  several  works, 
that  were  registrable  under  the  Acts  of  1881  and  1892, 
had  not  been  registered.  Back  fees  have  been  accepted 
in  lieu  of  penalties  incurred. 

The  demand  for  the  products  of  the  alkali  and  wet 
copper  works  has  been  maintained  at  a  fairly  high  level 
throughout  the  year.  400,055  tons  of  burnt  cupreous 
pyrites  were  treated  in  1906  at  the  metal  extraction  works 
in  England  and  Scotland  by  the  wet  copper  process,  the 
estimated  produce  of  valuable  metals  being  14,401  tons 
of  copper,  1837  oz.  of  gold,  and  320,041  oz.  of  silver ; 
the  corresponding  figures  in  1905  being  402,863  tons  of 
burnt  ore,  14,502  tons  of  copper,  1850  oz.  of  gold,  and 
322,291  oz.  of  silver.  Although  the  average  escape  of 
hydrochloric  acid  from  the  chimneys  of  alkali  works 
varies  little  from  year  to  year,  several  serious  complaints 
have  been  received  during  1907  from  farmers  near  Widnes. 
In  one  case,  however,  of  damage  to  clover,  investigation 
showed  that  some  of  the  damage  was  certainly  produced 
by  insects,  and  was  not  due  to  acid  fumes. 

The  new  statutory  limitations  of  escape  for  the  acid 
gases  of  sulphur  and  nitrogen,  from  the  lead  chamber 
processes  in  sulphuric  acid  works,  has  produced  no  sensible 
effect,  since  manufacturers  have  never  applied  tests  for 
the  control  of  the  process  to  the  chimney  gases,  but  solely 
to  the  gases  escaping  from  the  process.  The  new  Act 
has,  therefore,  merely  rendered  former  procedure  strictly 
legal.  Fans  are  much  used  now  at  the  exit  of  the  process, 
or  between  the  Gay-Lussac  towers,  where  two  of  these 
are  worked  in  tandem  ;  and  bottom  inlets  and  centre 
outlets,  at  the  ends  of  the  chambers,  are  employed 
at  most  works  in  the  North-Eastern  District.  The 
usual  position  for  steam  jets,  owing  to  the  advent  of 
the  bottom  inlet,  is  just  above  the  inlet  and  just  below 
the  outlet.  The  position  of  the  steam  jet  undoubtedly 
plays  an  important  part  in  the  production  of  acid  in  the 
second  chamber,  and  in  the  third  chamber  in  a  set  of  four 
or  five,  and  in  the  regular  and  steady  working  of  the 
process.  The  demand  for  sulphuric  acid  is  increasing 
rapidly  in  the  North-Eastern  District,  with  the  increase 
in  the  number  of  by-product  coke-ovens  recovering 
ammonium  sulphate.  The  amount  of  pyrites,  cupreous 
and  non-cupreous,  imported,  was  759,324  tons  in  1906, 
chiefly  from  Spain,  as  compared  with  698.746  tons  in 
1905,  the  home  output  being  7342  tons  of  coal 
from  the  Midlands,  and  3724  tons  of  pyrites  from  Ireland. 
In  the  London  district  the  use  of  spent  oxide,  as 
a  source  of  sulphur,  1ms  increased,  and  the  whole 
of  the  acid   produded   bj   i^k-  fchri  at  metropolitan 

gas  companies  has  been  entirely  yielded  by  the 
sulphur  impurities  removed  from  coal  gas.  The 
ii ie  of  brimstone  it  Mill  on  the  decree  e.  In  two  works 
zinc   blende    is    used    as    tho   source    of   sulphur.     Plant 


arranged  on  Petersen's  plan  (this  J.,  1907,  870)  is  now 
being  tried  in  this  country  at  a  works  using  the  intensive 
system  of  conducting  sulphuric  acid  manufacture,  with 
a  minimum  of  chamber  space.  A  resume  of  Raschig's 
researches  on  the  mechanism  of  the  chamber  reactions 
is  given  (see  this  J.,  1907,  965  and  1276),  which  confirms 
the  view  that  the  "  nitre  content  "  of  acid  containing 
79  per  cent,  of  monohydrate,  i.e.,  Gay-Lussac  acid  strength, 
consists  mainly  of  nitro.sulphonic  acid,  N02.S03H  (the 
nitrosylsuJphuric  acid  of  Lunge  and  the  nitrososulphuric 
acid  of  Divers,  or  "  chamber  crystals  ").  This  decomposes 
on  dilution,  so  that  at  73  per  cent,  monohydrate  strength, 
only  nitrous  acid  exists,  and  this  can  then  react  with 
sulphur  dioxide  to  form  nitrosisulphonic  acid.  Raschig 
looks  upon  nitrous  acid  as  the  catalyst  in  the  lead  chamber 
(loc.  cit.,  and  this  J.,  1906,  882).  In  works  for  the  con- 
centration or  distillation  of  sulphuric  acid,  the  acidity 
of  the  gases  discharged  into  the  atmosphere  may  not 
exceed  1£  grains  of  sulphuric  anhydride  per  cb.ft.,  except 
in  the  case  of  gases  from  the  ';  overheat  pan  "  process, 
in  which  the  acidity  allowed,  is  2  grains  for  a  period  of 
three  years  from  the  commencement  of  the  Act  —  Jan.  1, 
1907.  Already,  however,  such  plant,  on  the  average, 
complies  with  the  lower  limit,  which  will  finally  apply  to 
all  processes  registered  under  this  heading.  A  new  process 
for  rectifying  acid  has  been  introduced  from  the  Continent 
during  1907,  known  as  the  "  Barcelona"  or  "  Gaillard  " 
process  (this  J.,  1906,  1146),  of  which  three  examples  are 
working.  In  one  of  the  older  continuous  processes,  in 
which  porcelain  basins  in  stepped  series  have  been 
employed,  the  substitution  of  similar  basins  of  fused  quartz 
has  given  satisfaction  in  lessened  breakages,  with  their 
accompanying  evils. 

At  tinplate  flux  works,  the  acidity  of  the  fumes  arising 
from  the  calcination  of  the  "  scruff,"  or  skimmings  from 
the  tinplate  baths,  is  chiefly  due  to  hydrochloric  acid, 
from  the  zinc  chloride,  which  is  the  main  constituent  of 
the  flux,  through  which  the  metal  plates  pass  on  their 
way  to  the  tinning  bath.  These  fumes  are  mixed  with 
the  products  of  the  partial  combustion  of  palm  oil,  which 
is  used  as  the  final  flux,  to  impart  a  lustre  to  the  tinned 
surface.  An  improvement  has  been  effected  by  arranging 
that  the  skimmings  of  the  first  section  of  the  tin  bath, 
where  solution  of  zinc  chloride  covers  the  melted  metal, 
should  not  be  thrown  into  the  portion  covered  with  palm 
oil  and  re-skimmed  from  that,  but  should  be  kept  entirely 
separate,  and  be  treated,  not  by  calcination,  but  by 
solution,  then  diluting  and  separating  the  tin  and  tin 
oxide  by  settling.  At  one  works,  the  amount  of  hydro- 
chloric acid  in  the  chimney  gases  of  the  calcining  operation 
has  been  thus  reduced  by  one-half.  Moreover,  the 
chloride  may  be  still  further  reduced  in  the  scruff, 
obtained  in  this  way,  by  steaming  it  with  hot  water 
before  calcination.  In  the  operations,  as  frequently 
conducted,  much  loss  of  tin  occurs  by  volatilisation 
with  the  more  volatile  zinc  chloride.  It  is  recommended 
that  depositing  and  cooling  flues  of  considerable  length 
should  form  part  of  the  equipment  to  every  scruff  furnace, 
to  be  followed  by  a  condenser,  in  which  the  first  com- 
partment is  tilled  with  chequer  brickwork,  and  the  second 
with  coke,  both  being  fed  with  water  by  tumbling  bo 
giving  periodical  flushes  of  water.  No  condensing 
appliances  at    present  exist    at    such  works. 

The  firing  of  sail  pans  by  Mond  producer-gas  as  fuel 
is  found  to  'ji\r  even  heating,  with  Ear  less  buckling, 
and  wear  and  tear  of  the  pans.  The  production  of  Bait, 
including  that  used  in  the  ammonia-soda  process,  was 
1,734,593  tons  in  1906,  as  compared  with  1,658,364  tons 
in   1905. 

The  amounts,  in  tons,  of  manure  materials  imported 
in  1905,   1906.  and  1907  wore  :— 


1907. 

1006. 

1906. 

Nitrate   <>(  sixlu    

81,878 
504,528 
1  13,804 

24,006 
442.070 
108,486 

104,486 

The  export  i  of  ammonium  sulphate  in  1907  amounted 
in  230,000  tons,  as  oompared  with  a  1 onsumption 
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tons.  It  is  noted  that  Japan  took  64,000  tons, 
nrnpared  with  less  than  4W0  tons  6  years  ago.  The 
application  of  calcium  nitrate  as  a  manure  lias  been 
somewhat  retarded,  owing  to  the  fact  that  it  is  a 
deliquescent  salt.  The  addition  of  40  per  cent,  of 
ammonium  sulphate  has  been  found  to  remove  this 
disadvantage.  Reference  is  made  to  the  favourable 
results  obtained  by  Bottomley  with  cultures  of  nitrifying 
bacteria  in  the  treatment  of  tomatoes  and  other  plants. 
There  is  a  large  trade  in  the  manufacture  of  chemical 
manure   carried  on   in   Ireland. 

With  reference  to  attempts,  which  are  sometimes 
made,  to  recover  oxides  of  nitrogen  in  the  form  of  alkali 
nitrites,  attention  is  drawn  to  Easchig's  researches  on 
the  oxides  of  nitrogen  and  their  behaviour  towards 
reagents  (this  J..  1907,  966). 

The  number  of  sulphate  of  ammonia  works  continues 
to  increase!  At  another  such  works,  connected  with  a 
large  ribke-oven  plant,  the  Claus  process  of  sulphur 
recovery  has  been  adopted,  and  the  process  is  likely  to 
receive  more  attention  in  future.  There  is  great  dis- 
crepancy as  to  the  quality  and  quantity  of  sulphur 
produced,  the  quality  varying  from  99-8  per  cent,  purity 
down  to  green  mixtures  practically  unsaleable.  The 
following  figures  are  given,  relating  to  the  use  of  burnt 
oxide  in  gas  purifiers  : — First  saturation  gave  9-92  per 
cent,  of  free  sulphur  :  second  saturation,  7-33  per  cent.  ; 
third  saturation,  3-32  per  cent.  ;  fourth  saturation, 
4-5.3  per  cent.,  making  25*12  per  cent,  in  all  of 
additional  sulphur.  When  the  burnt  oxide  was 
thoroughly  washed  before  use,  it  only  absorbed  a  trace 
of  sulphuretted  hydrogen,  even  on  the  addition  of 
ammonia.  Experimental  work  is  proceeding  in  various 
directions  with  the  object  of  reducing  the  amount  of 
volatile  cyanogen  compounds  in  the  liquors  before  dis- 
tillation. A  poisoning  fatality  has  occurred  at  one 
works  in  connection  with  the  repairing  of  a  faulty 
■aturator. 

Amount  of  sulphate  of  ammonia  (in  tons)  produced  in  the 
United  Kingdom. 


1907. 


1906. 


1905. 


Gas  works 

Iron  works    

165,474 
21,024 
51,338 
53,572 

21,873 

157,160 
21,284 
48,534 
43,677 

18,736 

155,957 
20,376 

Shale  works    

Coke  oven  works  . 
Producer-gas  and  c£ 
works  (bone  and 

irbonising 
coal)  . . . 

46,314 
30,732 

15,705 

313,281 

289,391 

269,114 

It  will  be  seen  from  the  above  table,  that  a  steady 
increase  in  the  amount  of  coal  coked  in  recovery  ovens 
continues.  The  number  of  producer  gas  plants,  with 
recovery  of  ammonia,  is  also  increasing,  though  experts 
appear  to  hold  the  view  that  recovery  will  not  pay  for 
less  than  50  tons  of  coal  a  day  carbonised.  Ammonia, 
acetic  acid,  and  paraffin  tars  are  being  recovered  from 
the  products  of  distillation  of  peat  at  one  works  in  Ireland, 
the  minimum  yield  obtained,  being  5  tons  of  sulphate 
for  every  100  tons  of  dry  peat.  In  dealing  with  the 
question  of  the  disposal  of  spent  ammoniacal  liquors, 
reference  is  made  to  a  paper  read  before  this  Society 
by  Frankland  and  Silvester  (this  J.,  1907,  231),  in  which 
it  is  shown,  that  it  is  possible  to  subject  sewage,  con- 
taining such  liquors,  to  bacterial  treatment  with  satis- 
factory results.  Attention  is  called  to  the  importance 
of  phenols  in  such  spent  liquors,  as  absorbers  of  oxygen. 
In  a  paper  by  Skirrow  (this  J.,  1908,  58)  it  appears  that 
about  half  the  pure  phenol,  which  is  produced  in  the 
retorts,  is  lost  in  the  ammoniacal  liquor.  G.  Fowler 
has  found  it  possible  to  cultivate  bacteria  specially  capable 
of  oxidising  the  impurities  in  spent  liquor. 

The  presence  of  ammonium  chloride  has  given  rise  to 
difficulties  in  some  ironworks  and  coke-oven  works, 
the  brickwork  of  the  coke-ovens  being  seriously  attacked 
in  a  short  time.  It  is  noted  that  the  ammonium  chloride, 
on  reaching  the  hydraulic  main,  becomes  deposited  in 
the  thick  tars,  rather  than  in  the  ammonia  liquor.     Feld's 


washer  (this  J.,  1900,  4t>7)  is  reported  to  be  applicable, 
not  only  to  the  recovery  of  tar,  ammonia,  etc.,  but  even 
to  the  removal  of  dust  from  .  blast-furnace  gases.  Its 
use  in  this  country  is  suggested  for  the  removal  of  tar 
and  dust  from  producer  gas,  for  large  power  gas  engines, 
its  use  on  the  Continent  for  a  great  variety  of  purposes 
being  apparently  attended  with  great  success. 

The  introduction  of  vertical,  instead  of  horizontal 
retorts,  in  gas  works,  is  found  to  have  a  very  marked 
effect  in  increasing  the  yield  of  ammonia  and  on  the 
constitution  of  the  tars.  Experience  shows,  moreover, 
that  with  the  Dessau  retort,  a  considerable  reduction 
of  cyanogen  may  be  looked  for  in  the  crude  gas.  Marked 
reductions  in  naphthalene  and  sulphur  compounds  have 
also  been  noted.  In  the  Dessau  retort,  the  gas  apparently 
ascends  in  the  centre  of  the  charge,  and  so  is  less  subject 
to  secondary  changes  induced  in  the  valuable  illuminants, 
when  radiant  heat  has  the  opportunity  of  action,  as  in 
the  upper  portion  of  the  ordinary  horizontal  gas  retort. 
At  the  Guildford  Gas  Works  eight  retorts  set  at  an  angle 
of  45°  have  been  in  use  for  three  years  ;  they  give  a 
harder  and  denser  coke  than  the  ordinary  retort.  In 
the  vertical  continuous  (Woodall-Duckham)  retort,  it 
is  claimed  that,  though  the  heating  by  producer  gas 
takes  place  at  the  top,  the  heated  products  of  combustion 
being  drawn  downwards,  the  heat  is  supplying  energy 
needed  for  the  work  of  destructive  distillation,  and  is  being 
absorbed,  and  so  does  not  appear  as  sensible  heat,  until 
the  charge  has  descended  lower  in  the  retort  and  is  getting 
spent.  The  coal  is,  therefore,  subjected  to  a  process 
of  fractional  decomposition,  each  portion  of  gas  and 
vapour  coming  off  at  its  own  critical  temperature,  and 
never  having  to  pass  through  any  zone  at  a  temperature 
above  that  at  which  it  is  evolved.  This  would  explain 
the  extra  yield  of  ammonia  (about  one-third),  as  this 
does  not  become  decomposed  on  its  way  out  of  the  retort. 
The  production  of  cyanogen  compounds  is  probably 
connected  with  the  decomposition  of  ammonia. 

Experiments  on  the  sensitiveness  of  lead  acetate  paper 
to  sulphuretted  hydrogen,  show  this  to  be  subject  to 
wide  variation,  according  to  the  manner  of  applying  the 
test,  both  as  regards  moisture  and  alkalinity  of  the  paper, 
and  also,  in  even  greater  degree,  as  regards  the  angle 
at  which  the  paper  is  held.  The  presence  of  even  a 
small  amount  of  sulphur  dioxide  (less  than  1  grain  per 
cb.  ft.)  is  found  to  render  the  paper  less  sensitive.  The 
only  practicable  method  of  applying  the  test  to  samples 
drawn  from  the  chimneys  and  flues  of  chemical  works, 
is  to  aspirate  the  gas  through  a  glass  tube  holding  the 
test  paper,  with  a  filter  of  cotton  wool  or  asbestos,  if 
necessary.  With  gas  containing  1  volume  or  more  of 
sulphuretted  hydrogen  in  100,000,  the  condition  of  the 
paper  is  immaterial,  but  with  gas,  containing  from 
1  volume  per  million  to  1  per  100,000,  moist  ammoniacal 
paper  is  most  sensitive  ;  1  in  10  million  is  the  limit  of 
sensitiveness.  The  test  is  most  delicate  when  the  gas 
is  made  to  impinge  directly  on  the  surface  of  the  paper, 
and  it  may  be  made  quantitative,  if  the  conditions  as  to 
quality  of  paper,  rate  of  flow,  etc.,  remain  constant. 

Next  to  muriatic  acid  works  and  tin-plate  flux  works, 
bisulphite  works  contribute  most  in  new  registrations. 
The  sulphur  dioxide  required  in  these  works  is  obtained 
chiefly  by  heating  sulphuric  acid  with  carbon  or  sulphur, 
or  by  burning  sulphur. 

In  the  cement  industry  the  demand  has  fallen  con- 
siderably, and  the  selling  price  is  also  lower.  Satisfactory 
results  are  being  obtained  with  rotary  kilns,  the  number 
of  which  is  increasing.  These  are  now  made  larger  and 
longer,  and  special  dust-arresting  appliances  are  provided. 
The  workable  kiln  plant  existing  in  the  Soutb-Eastern 
District  at  the  close  of  1907  is  as  follows  :— 82  open  kilns, 
1059  chamber  kilns,  32  Schneider  kilns,  and  61  rotary 
cylinder  kilns ;  many  kilns  of  the  first  two  classes  have 
remained  idle  during  the  year. 

Two  fatalities  are  reported  at  a  tar  works,  during  the 
washing  of  products  with  sulphuric  acid,  by  a  process 
analogous  to  ordinary  naphtha-washing.  Sulphuretted 
hydrogen  was,  by  accident,  evolved  in  quantity. 

Previous  mention  has  been  made  of  "  Dolly  Cream  " 
dye  as  a  selective  indicator  of  hydrochloric  acid  vapour, 
in  the  presence  of  chlorine  and  sulphur  dioxide  (this  J., 
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1907,  684).  It  is  now  found  that  metanil  yellow  and 
tropaeolin  00  are  more  sensitive,  and  their  use  is  to  be 
preferred  (see  this  J.,  1908,  485). 

In  Scotland  the  number  of  works  registered  and  of 
processes  under  inspection  has  increased,  as  compared 
with  the  preceding  year,  and  this  apart  from  those  works 
newly  inspected  as  a  consequence  of  the  new  Act. 
Numerically  the  largest  new  group  is  that  of  bisulphite 
works  in  and  about  Glasgow,  the  principal  uses,  to  which 
the  product  is  put,  being  as  a  disinfectant  of  casks  in 
breweries  and  as  a  preservative  and  restorer  of  meat. 
Such  works  are  also  often  attached  to  paper  mills.  The 
most  important  addition  to  the  schedule  is  paraffin  oil. 
Progress  is  already  being  made  in  providing  plant  for 
the  utilisation  of  sulphuretted  hydrogen  and  other 
noxious  gases  from  the  oil  stills.  In  one  works  it  is 
stated  that  the  crude  gases  from  the  stills  yield  60.000 
cb.  ft.  of  good  rich  illuminating  gas  daily,  and  150  gallons 
of  light  naphtha.  Sulphuric  acid  works  have  been  very 
active  during  the  year.  In  several  of  thcss  works  water 
sprays  have  been  used  with  success  in  the  chambers, 
in  place  of  steam  jets.  A  fatality  is  reported,  which 
occurred  to  a  plumber,  after  repairing  the  lead  work 
of  a  chamber,  and  attention  is  drawn  to  the  insidious 
nature  of  the  oxides  of  nitrogen,  which  can  be  breathed 
with  apparent  impunity  for  a  prolonged  period,  without 
causing  such  distress  as  to  necessitate  a  man's  leaving 
his  work  ;  the  dangerous  symptoms  usually  show  them- 
selves many  hours  later,  often  with  fatal  results. 

The  total  shale  mined  in  the  United  Kingdom  for 
1907  was  2,675,989  tons,  and  the  yield  in  lb.  of  sulphate 
of  ammonia  per  ton  of  shale  mined,  43-0,  the  corresponding 
numbers  for  the  preceding  year  being  2,546,522,  and  42-7. 

The  Report  consists  of  220  pages,  of  which  22  pages 
are  devoted  to  Scotland. — F.  Sodn. 

Chlorite  and  hypochlorite  in  potassium  chlorate  ;  Detection 

and  determination  of .     B.  Carlson  and  J.  Gelhaar 

Chem.-Zeit.,  1908,  32,  604—605,  633—634. 

Gartenmeister's  method  of  testing  for  hypochlorite  and 
chlorite  in  potassium  chlorate  (this  J.,  1907,  223)  is  not 
reliable,  because  the  addition  of  indefinite  quantities  of 
acid  affects  the  results  very  seriously.  In  order  to  detect 
the  impurities  named,  5  grms.  of  the  chlorate  should  be 
dissolved  in  100  c.c.  of  cold  water,  and  a  drop  of  potas- 
sium iodide  and  starch  solution  added.  If  a  blue  colour 
does  not  at  once  appear,  hypochlorite  is  absent,  and  if 
a  blue  colour  is  not  immediately  produced  on  the  addition 
of  2  c.c.  of  N/ln  sulphuric  acid,  chlorite  is  also  absent. 
0-00004  per  cent,  of  either  may  be  thus  detected.  For 
the  quantitative  estimation  of  chlorite,  the  hypochlorite 
present  is  first  determined  volumetrically  with  arsenious 
acid  and  iodine  solution.  The  quantity  of  arsenious 
acid  necessary  to  destroy  the  hypochlorite  is  then  added 
to  a  new  sample  of  the  liquid,  and  this  is  diluted  to  250  c.c. 
The  solution  is  heated  to  95°  C,  made  faintly  acid  with 
sulphuric  acid,  though  not  to  such  an  extent  as  to  liberate 
chlorine,  and  titrated,  as  rapidly  as  possible,  with  standard 
indigo  solution,  until  a  green  tint  becomes  permanent. 
The  indigo  solution  is  made  to  contain  about  6  grms. 
of  sodium  indigosulphonate  per  litre,  and  is  standardised 
with  a  chlorite  solution,  the  strength  of  which  has  been 
determined  iodometrically.  It  is  noted  that  chlorate 
which  is  odourless,  contains  neither  chlorite  nor  hypo- 
chlorite, and.  further,  thai  the  authors  have  not  detected 
either  impurity  in  samples  of  oommeroia]  chlorate,  though 
chlorite,  as  well  as  hypochlorite,  occurs  in  electrolytic 
liquors. — F.  Sodn. 

Potassium  chlorate  ;    .1  m  w  impurity  in  commercial . 

R.  Gartenmeistor.     Chem.-Zeit.,    1908,  32.  677. 

Potassium  chlorate,  prepared  in  the  old  way,  and  not 
eleetroohemically,  in  solution  gives  no  immediate  blue 
colour  witli  potassium  iodide  and  starch  and  Bulphuric 
acid,  even  at  40'  <  I.  or  with  a  considerable  quantity  of 
acid.  Chloric  acid  is  not  decomposed  under  these  con 
ditions.  (Compare  preceding  abstract.)  It  is  n,.» 
evident,  however,  that  the  blue  colour  obtained 
with    a    former    sample    (this    J.,    I!»U7,    L'L'.'l)    was    <\wt 


not  to  the  presence  of  hypochlorite  or  chlorite,  but 
to  another  oxyacid  of  chlorine,  which  decomposes 
very  slowly  in  the  cold  and  in  presence  of  little  acid, 
but  more  rapidly  at  a  higher  temperature  and  with  a 
larger  quantity  of  free  acid.  This  impurity  is  present 
in  all  electrolytically  prepared  chlorate,  even  when 
so-called  "  pure."  The  test  for  the  suitability  of  a 
chlorate,  to  be  used  in  making  explosives,  formerly 
proposed  by  the  author  (loc.  cit.),  requires  modifying. 
It  should  be  performed  as  follows  : — A  small  crystal  of 
potassium  iodide  is  dissolved  in  about  25  c.c.  of  the  cold 
saturated  chlorate  solution,  and  the  mixture  shaken, 
after  adding  a  few  drops  of  starch  solution  and  about 
10  drops  of  sulphuric  acid  (25  per  cent,  by  volume).  No 
appreciable  blue  colour  should  develop  within  two 
minutes. — F.  Sodn. 

» 

Ferrocyanides ;     Commercial   analysis   of .      JI.    <■. 

Colman.     Analyst,  1908,  33,  261—272. 

For  the  analysis  of  crude  materials  containing  ferro- 
cyanide,  such  as  spent  oxide  from  gasworks,  the  sample 
is  ground  and  thoroughly  mixed,  and  a  quantity  of 
30  to  40  grms.  placed  in  a  mortar  with  an  excess  of  sodium 
hydroxide  and  about  100  c.c.  of  water,  and  allowed  to 
stand  for  several  hours,  during  which  time  it  is  frequently 
well  triturated  with  the  pestle.  A  few  crystals  of  ferrous 
sulphate  may  be  added  to  convert  any  cyanide  into 
ferrocyanide  and  to  reduce  any  ferricyanide  present. 
If  ammonia  is  present  no  heat  should  be  employed,  to 
avoid  the  formation  of  thiocyanate.  The  mixture  when 
decomposition  is  complete,  is  either  filtered  and  made 
up  to  1000  c.c,  or  it  may  be  at  once  placed  in  a  litre 
flask  and  made  up  to  1000  c.c.  plus  a  quantity  of  water 
equal  to  the  volume  of  insoluble  matter  present.  The 
three  classes  of  methods  employed  depend  upon : — 
1.  The  titration  of  the  ferrocyanide  with  copper  or  zinc 
sulphate.  2.  The  estimation  of  iron  present  in  solution 
as  ferrocyanide.  3.  The  estimation  of  the  hydrocyanic 
acid  present.  1.  Titration  with  metallic  salt  solutions. 
The  titration  with  copper  sulphate  solution,  as  originally 
suggested  by  Bohlig  (Polytechn.  Notizblatt,  1861,  16,  81), 
and  modified  by  Knublauch  (this  J.,  1889,  732)  consists 
in  titrating  the  ferrocyanide  solution  with  a  copper 
sulphate  solution,  an  insoluble  copper  salt  being  pre- 
cipitated, until  the  solution  gives  no  blue  coloration 
with  a  ferae  salt.  Any  sulphide  may  be  previously 
removed  by  adding  lead  carbonate  and  filtering.  Instead 
of  the  copper  salt,  zinc  sulphate  is  sometimes  employed. 
This  method  gives  fairly  accurate  results,  but  only  when 
all  conditions  are  rigidly  adhered  to.  The  reaction  does 
not  proceed  quantitatively  according  to  the  equation  : — 
K4Fe(CN)6+2CuS04=Cu.,Fe(CN)6+2K2S04,  but  a  much 
smaller  amount  of  copper  is  required  for  complete  pre- 
cipitation, the  precipitate  consisting  of  an  insoluble 
colloidal  double  ferrocyanide  of  copper  and  the  metal 
originally  present  as  ferrocyanide.  The  extent  to  which 
the  proportion  of  copper  to  the  other  metal  varied  was 
found  by  comparing  equivalent  solutions  of  different 
ferrocyanides.  50  C.c.  of  these  would  require  according 
to  the  equation  23-6  c.c.  of  either  the  copper  or  zinc 
solution.     The   results  actually  obtained  were: — 


CuSO*. 

Zn804. 

50  c.c.  K4Fe(CN)  o  solution    '            lii-4 

50  c.c.   Na4l*V(('N)o  solution    —18-0 

50  c.c.  Ca2Fc(0N)0  solution =18-4 

c.c. 
L7-0 
17-30 
1  7  -  4 . . 

The  amovnl  of  oopper  or  eim   sail  required  is  not  only 

in  ii.i  i.iii\  affected  bj  the  nature  of  the  sulphate  present, 
but  also  by  its  quantity.  By  adding  varying  quantities 
of  potassium.  Bodium,  or  calcium  sulphate  to  the  respective 
ferrooyanide  solutions,  similar  differences  were  obtained; 
in  the  ease  ni   the   potassium  salt,    i.vs.'>  c.c.  of  copper 

sulphate  solution  were  required  after  addition  of  0"2  urin. 
ami  ll-ii  o.C.  after  addition  of  logins,  of  potassium 
sulphate. 
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A   practical   method   by   which  the   tedious   conversion 

of  the  fen'oeyanides  into  the  potassium  salts  is  avoided, 
and  the  influence  of  the  sulphates  present  is  excluded, 
consists  in  adding  an  excess  oi  a  saturated  solution  of 
potassium  sulphate  to  the  ferrocyanide  solution,  a  similar 
quantity  being  added  to  the  solution  of  pure  potassium 
ferrocyanide  for  the  Standardisation  of  the  copper  or  zinc 
sulphate.  Variations  of  the  dilution  ami  the  amount 
of  free  acid  present  do  not  materially  affect  the  results. 

2.  Determination  of  the  iron.  The  method  of  decom- 
posing the  ferrocyanide  and  estimating  the  iron  obtained, 
was  rirst  proposed  by  Rose  (Z.  anal,  Ch.,  1862,  1.  194) 
and  further  developed  by  Leybold  and  Moldenhauex 
(J.  Gasbel.,  1899,  33.  153),  the  substance  being  evapo- 
rated with  sulphuric  aeid.  Dittrich  and  Hassel  (this  J., 
1903.  883)  substituted  treatment  with  ammonium  per- 
sulphate. The  solution  is  slightly  acidulated  with 
sulphuric  acid,  and  after  addition  of  2  to  3  grms.  of 
ammonium  persulphate,  heated  to  the  boiling  point  for 
twenty  to  thirty  minutes,  whereby  the  whole  of  the 
iron  is  converted  into  ferric  sulphate.  The  iron  is  pre- 
cipitated with  ammonia  and  estimated  by  the  usual 
gravimetric  or  volumetric  methods.  Good  results  are 
obtained  with  fairly  pure  ferrocyanides  ;  in  crude  material 
however,  where  iron  sulphides  are  present,  these  go  in 
solution  with  alkali,   and  the  results  are  then  too  high. 

3.  Determination  of  the  hydrocyanic  acid.  This  method, 
originally  proposed  by  Eose  and  Finkener  (Z.  anal.  Ch., 
Isr,2.  1.  299).  was  worked  out  by  Drehschmidt  (J.  Gasbel., 
1892,  36,  221),  and  especially  by  Feld  (this  J„  1903, 1068). 
It  depends  on  the  conversion  of  ferrocyanides  into  mercuric 
cyanide  by  boiling  with  mercuric  oxide.  A  solution 
containing  the  equivalent  of  0-3  to  0-5  grm.  of  potassium 
ferrocyanide  is  diluted  with  water,  mixed  with  10  c.c. 
of  N/t  sodium  hydroxide,  and  boiled;  15  c.c.  of  boiling 
3-Y-inagnesium  chloride  are  added,  and  the  boiling 
continued  for  five  minutes,  after  which  100  c.c.  of  boiling 
^/jQ-mercuric  chloride  are  added.  After  boiling  for  a 
further  ten  minutes,  the  flask  is  connected  to  a  con- 
denser, 30  c.c.  of  4A-sulphuric  acid  added  through  a 
dropping  funnel,  and  the  hydrocyanic  acid  formed  is 
distilled  into  25  c.c.  of  A^-sodium  hydroxide.  This 
after  dilution  and  addition  of  a  crystal  of  potassium 
iodide,  is  titrated  with  A/10-silver  solution,  one  c.c. 
being  equal  to  00054  grm.  of  hydrogen  cyanide. 

The  presence  of  carbonyl  ferrocyanide,  of  which  gas- 
works products  contain  usually  2  to  5  per  cent,  of  the 
total  cyanogen  present,  but  in  exceptional  cases  up  to 
20  per  cent.,  interferes  with  the  analysis  in  all  the  methods 
described.  Being  a  comparatively  valueless  material, 
it  should  not  be  included  in  the  analysis  as  ferrocyanide. 
A  simple  method  for  the  separation  of  this  compound 
is  to  add  to  the  aqueous  solution  of  the  mixture,  four 
"to  five  times  its  volume  of  methylated  spirit,  when  the 
whole  of  the  ferrocyanide  is  precipitated,  together  with 
any  sulphate,  carbonate,  or  chloride  present,  whilst  the 
carbonyl  ferrocyanide,  thiocyanate,  sulphide,  and  excess  of 
caustic  alkali  remain  in  solution.  The  precipitate  may  be 
filtered  off  after  some  time,  washed  with  methylated  spirit, 
and  dried  at  100°  C.  ;  it  can  be  analysed  in  the  manner 
described.  Results  obtained  from  the  analysis  of  different 
materials  by  all  the  methods  described,  with  and  without 
separation  of  the  carbonyl  ferrocyanide,  are  given  and 
show  the  comparative  value  of  the  methods.  The 
Knublauch  method  is  readily  carried  out  and  is  of  sufficient 
accuracy  for  use  in  the  control  of  the  working  of  a  ferro- 
cyanide plant.  The  most  accurate  results  are  obtained 
by  Feld'a  process  of  determination  of  the  hydrocyanic 
acid  and  it  should  be  employed  for  the  valuation  of 
trade  samples.  The  iron  method  invariably  gives  higher 
results  with  crude  products  and  should  only  be  used  in 
the  case  of  comparatively  pure  crystals. 

In  the  discussion  it  was  pointed  out  by  Lessing  that 
the  irregularities  in  the  copper  method  were  due  to  the 
colloidal  nature  of  the  precipitate.  By  adding  the 
maximum  amount  of  electrolyte  required,  the  complete 
precipitation  of  the  copper  hydrogel  was  attained  very 
rapidly.  A  qualitative  test  for  the  discrimination  of 
ferrocyanide,  carbonyl  ferrocyanide,  and  thiocyanate  in 
mother  liquors  was  a  spot  reaction  on  filter  paper  with 
ierric  chloride. — R.  L. 


Calcium  phosphates  J   Action  of  ammonium  citrate  on . 

A    Baiille.     Ann.  Chim.  Analyt.,  1908,  13,  264—266. 

It  is  considered  by  many  that  ammonium  citrate  solution 
can  be  employed  to  separate  the  di-  and  tri-calcium 
phosphates.  Grupe  and  Tollens  in  1881  (Bcr.,  13  and  14) 
stated  that  both  salts  were  soluble  in  this  liquid.  The 
author  finds  that  100  c.c.  of  neutral  ammonium  citrate 
solution  dissolves  4-1  grms.  of  hydrated  dicalcium  phos- 
phate or  1-4  grms.  of  dry  tricalcium  phosphate.  The 
solubilities  of  the  salts  arc  affected  by  the  degree  of 
hydration,  the  calcined  salts  being  insoluble.  He 
concludes,  therefore,  that  ammonium  citrate  solution 
cannot  be  used  to  distinguish  between  these  salts.  The 
author  shows  too  that  the  solution  of  dicalcium  phosphate 
in  ammonium  citrate  yields  definite  crystals  of  two 
ammonio-calcium  citrophosphates  on  evaporation  on 
the   water-bath   and  at  room   temperature  respectively. 

— R.  L.  S. 

Fluorspar  ;  Occurrence  and  commercial  uses  of  — — . 
W.  M.  Egglestone.  Trans.  N.  Engl.  Inst.  Mining  and 
Mech.  Eng.,  1908,  58,  204—236. 

Government  returns  show  that  the  output  of  fluorspar 
in  England  during  the  year  1873  was  nil,  and  that  during 
the  following  twenty-seven  years  1000  tons  per  annum 
was  only  twice  exceeded.  The  figures  for  the  succeeding 
years  are  as  follows  : — 


Weardale. 

United  Kingdom. 

Year. 

United  States. 

Quantity. 

Value. 

Tons. 

Tons.                £. 

Tons. 

1901   

3,309 

4,214             2,226 

19,586 

1902  

4,990 

6,287              3,486 

48,018 

1903   

5,591 

11,911              8,538 

42,523 

1904 

4,435 

18,160           15,464 

36,452 

1905   

4,989 

39,446           19,557 

57,385 

1906   

14,165 

41,849           20,023 

40,796 

Fluorspar  is  usually  found  in  metalliferous  veins 
producing  galena.  The  paper  goes  on  to  give  some 
account  of  the  uses  of  fluorspar  as  a  flux  in  metallurgy, 
of  its  characteristics,  and  of  its  occurrence  in  Weardale 
and  elsewhere. — W.  S. 

Lithium  chloride  ;    Method  of  separating from  alkali 

chlorides  and  from  barium  chloride.  L.  Kahlenberg 
and  F.  C.  Krauskopf.  J.  Amer.  Chein.  Soc,  1908, 
30,  1104—1115. 

The  method  proposed  is  based  on  the  fact  that  sodium, 
potassium,  rubidium,  csesium,  and  barium  chlorides  are 
practically  insoluble  in  pyridine  containing  less  than 
5  per  cent,  of  water,  whilst  lithium  chloride  is  quite  soluble 
even  in  pure  pyridine.  Consequently,  lithium  may  be 
separated  directly  and  completely  from  the  other  alkalis 
or  from  barium  by  treating  the  chlorides  with  pyridine. 
The  procedure  is  as  follows  : — An  aqueous  solution,  con- 
taining not  more  than  2  grms.  of  the  mixed  chlorides,  is 
evaporated  to  dryness,  and  the  residue  is  treated  with 
about  25  c.c.  of  pyridine  at  a  boiling  temperature  for  a 
few  minutes,  any  large  pieces  being  broken  up  by  means 
of  a  stirring  rod.  After  settling,  the  clear  solution  is 
decanted  on  to  a  small  filter,  and  the  residue  is  washed 
twice  with  small  quantities  of  hot  pyridine.  The  residue 
is  then  dissolved  in  water,  again  evaporated  to  dryness, 
and  the  extraction  with  pyridine  repeated.  The  united 
filtrates  are  evaporated,  and  the  lithium  chloride  thus 
obtained  is  converted  into  lithium  sulphate,  and  weighed. 
The  filter  may  then  be  washed  with  water,  the  washings 
being  received  in  the  beaker  containing  the  residue  of 
chlorides  insoluble  in  pyridine,  and,  after  evaporating 
the  solution  to  dr3mess,  these  chlorides  may  be  weighed. 
In  cases  where  the  amount  of  lithium  chloride  is  small 
as  compared  with  the  quantity  of  other  chlorides  present, 
it  is  advisable  to  make  a  third  extraction  with  pyridine. 

— W.  P.  S. 
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Strontium  salts  ;     Preparation  of free  from  barium. 

H.  Caron  and  D.  Eaquet.     Repert.  Pharm.,  1908,  20. 
241—245. 

Bakium  is  almost  invariably  present  in  the  so-called 
pure  commercial  salts  of  strontium.  Of  50  samples 
recently  examined  only  5  were  pure ;  6  contained  more 
than  1  per  cent,  of  barium,  and  6  more  than  2  per  cent. 
The  official  method  of  the  Codex  Supplement  is  not 
satisfactory  for  the  preparation  of  strontium  salts  free 
from  this  impurity  ;  the  following  process  gives  better 
results.  Commercial  strontium  nitrate  is  dissolved  in 
10  times  its  weight  of  distilled  water  and  the  solution  is 
treated  with  one-tenth  of  its  volume  of  3  per  cent,  normal 
potassium  chromate  solution.  After  standing  for  24  hours, 
the  barium  chromate  is  filtered  off,  and  the  filtrate,  which 
should  have  a  distinct  yellow  tint,  is  gradually  added, 
with  constant  agitation,  to  an  excess  of  a  10  per  cent, 
solution  of  sodium  carbonate.  The  precipitated  strontium 
carbonate  is  washed  by  decantation,  collected,  and  dried. 
From  it  salts  may  be  prepared  by  solution  in  the  requisite 
acids. 

The  following  method  for  testing  strontium  car- 
bonate for  the  presence  of  barium  is  more  delicate  than 
that  prescribed  in  the  Codex.  A  slight  excess  of  the  dry 
carbonate  is  added  to  10  c.c.  of  10  per  cent,  solution  of 
hydrochloric  acid  ;  after  filtration,  the  volume  is  made 
up  to  20  c.c.  with  distilled  water  ;  2  c.c.  of  3  per  cent. 
normal  potassium  chromate  solution  are  then  added. 
No  precipitate  should  be  formed,  even  after  the  lapse 
of  several  hours. — J.  O.  B. 

Silver  chloride ;     Solubility  of in  mercuric    nitrate 

solution.     B.    H.    Buttle   and    J.    T.    Hewitt.      Chem. 
Soc.  Proc,  1908,  24,  173. 

The  authors  have  studied  the  solubility  of  silver  chloride 
in  solutions  of  mercuric  nitrate  at  25°  CL,  using  variable 
concentrations  of  mercuric  nitrate,  nitric  acid,  silver 
nitrate,  and  hydrochloric  acid.  Alteration  in  the  con- 
centration of  the  nitric  acid,  the  other  components 
remaining  constant,  has  the  effect  of  slightly  increasing 
the  precipitation  of  silver  chloride.  From  the  results 
obtained  when  only  the  silver  nitrate  or  hydrochloric 
acid  is  varied,  the  concentration  of  the  other  three  com- 
ponents remaining  unchanged,  the  authors  arrive  at  the 
same  conclusion  ,as  Morse,  that  when  mercuric  nitrate 
is  present  in  large  excess,  chlorine  only  occurs  as  HgCl' 
ions. 

Antimony  sulphide  ;    Rapid  method  for  obtaining  Schlippe's 

salt  for  the  preparation  of  golden .     A.   Sartorius. 

Apoth.-Zeit.,  1908,  23,  342. 

One  hundred  and  four  grms.  of  quicklime  are  suspended 
in  320  c.c.  of  water,  and  the  mixture  is  poured  into  a 
boiling  solution  of  280  grms.  of  sodium  carbonate  in 
1000  c.c.  of  water.  Meanwhile,  an  intimate  mixture 
of  144  grms.  of  black  sulphide  of  antimony,  28  grms.  of 
sulphur,  and  50  c.c.  of  water  is  prepared  by  rubbing 
the  ingredients  together  in  a  mortar.  This  is  added, 
in  small  portions  at  a  time,  to  the  boiling  solution  of 
sodium  hydroxide.  The  reaction  is  completed  in  about 
15  mins.  ;  the  insoluble  precipitate  is  filtered  off,  and 
the  filtrate  evaporated  to  crystallisation.  The  Schlij)pe's 
salt  thus  obtained  is  purer  than  that  produced  by  the 
ordinary  method,  and  the  time  occupied  is  much  shorter. 
From  it,  golden  sulphide  of  antimony  is  obtained  in  the 
usual  manner. — J.  ().  B. 

Titanous  iodide,  TiL2  ;  A  new  iodide  of  titanium. 
E.  Defacqz  and  H.  Copaux.  Compt.  rend.,  1908,  147, 
65—07. 

Titanium  tetra-iodidc  was  prepared  by  Eautefeuille  by 
the  action  of  gaseous  hydrogen  iodide  on  titanium  tetra- 
chloride. When  its  vapour  is  heated  with  mercury 
vapour  in  :<  current  <>f  hydrogen,  the  di-iodide  and  mercurj 
iodide  are  formed.  The  titanium  tetra  iodide  and 
mercun  arc  placid  m  separate  boats  in  a  porcelain  tube, 
ho  that.  the.  mercury  is  nearest  Hie  entrance,  and  a  current 

of  hydrogen  passed  over  them.  When  the  air  has 
been    replaced,    the    tube     i-     healed     I,,    a     ,|n||     red     heat. 


After  cooling,  the  titanous  iodide  is  found  as  a  crystalline 
deposit  not  far  from  the  boat  which  had  contained  the 
tetra-iodidc.  It  is  infusible  and  non-volatile,,  has  the 
sp.  gr.  4-3,  and  does  not  dissolve  in  organic  solvents. 
It  is  reduced  by  hydrogen  at  a  white  heat  but  not  at 
a  dull  red  heat :  in  the  former  case  it  leaves  a  residue 
of  amorphous  titanium  which  is  easily  oxidised.  Chlorine 
transforms  it  into  chloride ;  oxygen,  at  a  temperature 
much  below  a  dull  red  heat,  converts  it  into  iodine  and 
titanic  acid.  Water  and  alkalis  decompose  it ;  it  forms 
an  addition  compound  with  ammonia.  Nitric  and 
sulphuric  acids  in  the  cold  liberate  iodine.  To  analyse 
it  the  titanium  iodide  is  heated  in  a  current  of  air,  and 
the  iodine  liberated  absorbed  in  sulphuric  acid  and 
estimated  as  silver  iodide.  The  residue  of  titanium  oxide 
is  also  weighed. — E.  F.  A. 

Titanium  nitride  and  a  new  class  of  titanium  compounds^ 
titanium  halogen-nitrides.  O.  Ruff  and  F.  Eisner. 
Ber.,  1908,  41,  2250—2264. 

The  authors  find  that  the  so-called  titanium  nitride  of 
formula,  Ti3N4,  described  by  Wohler  (Annalen.  1850,  73, 
43),  Friedel  and  Gucrin  (Ann.  Chim.  Phys.,  1876,  8,  24) 
and  others,  and  the  "  nitride  A  "  of  Schneider  (Z.  anorg. 
Chem.,  1895,  8,  88),  consist  mainly  of  the  nitride,  TiN, 
of  trivalent  titanium,  contaminated  by  titanium  dioxide 
and  titanium  chloronitride,  TiClN.  If  these  products  be 
heated  more  strongly  in  a  current  of  ammonia,  they  are 
i  converted  into  pure  titanium  nitride,  TiN.  On  treating 
the  tetrachloride  or  tetrabromide  of  titanium  with  liquefied 
ammonia,  and  washing  the  reaction  products  with  the 
latter,  no  titanium  amide  or  imide  is  obtained,  but 
compounds  which  contain  at  least  1  atom  of  halogen 
(or  the  corresponding  quantity  of  oxygen)  for  each  atom 
of  titanium,  and  which  are  converted,  on  heating,  into  the 
corresponding  titanium  halogen-nitrides.  The  latter  are 
extremely  sensitive  to  moisture,  and,  when  heated  strongly, 
decompose  into  titanium  nitride,  titanium  tetrachloride 
or  tetrabromide,  and  nitrogen. — A.  S. 


Patents. 

Filtering    material ;      Process    and    apparatus    for     [con- 
tinuously] renewing  the in   filters  [for   sulphurous 

gases']  from  roasting  furnaces.     F.  Benker  and  E.  Hart- 
mann.     Fr.  Pat.  387,456,  Feb.  22,  1908. 

Sulphukous  gases  from  roasting  furnaces  (pyrites  kilns, 
etc.)  are  deprived  of  the  dust  they  carry,  before  they 
reach  the  Glover  tower,  by  passing  them  horizontally 
through  vertical  filters  composed  of  pieces  of  firebrick 
or  stone  contained  between  vertical  perforated  walls. 
The  bottom  of  the  filtering  column  rests  on  a  rotating 
roller,  which  continuously  carries  away  a  small  quantity 
of  the  filtering  material  to  a  rotating  drum,  in  which 
it  is  deprived  of  the  dust  with  which  it  is  laden.  It 
then  falls  into  a  receptacle,  from  which  a  conveyor  elevates 
it  to  a  pipe  which  returns  it  to  the  top  of  the  filtering 
column. — A.  G.  L. 

Sodium    carbonate  ;     Manufacture   of .     J.    F.    Grif- 

feuille.     Fr.  Pat,  387,246,  Feb.  17,  1808. 

Sodium  sulphide  is  treated  with  carbon  dioxide,  in  the 
presence  of  a  little  water.  Sulphuretted  hydrogen  is 
evolved,  and  a  mixture  of  sodium  carbonate  and  bicar- 
bonate obtained. — V.  Sodn. 

Caustic  potash  ami  soda  from  volcanic  minerals  :     Manu- 
facture   of .     F.     Schacke.     Ger.     Pat.     198,481, 

Nov.  17,  1905. 

Eruptive  minerals  such  as  liparite,  quartz-porphyry, 
syenite,     trachyte,     pantellerite,     andesite,      i  bonolita, 

ncpheline  ::\  enile.  nepliel  i  l  if-  liasa  It .  Illicit  e  hasalt .  por- 
phyrite,  etc..  are  lincly-ground  and  mixed  with  a  quantity 
of  finely  powdered  quicklime  in  slight  excess  over  thai 
corresponding  to  their  content  of  potash  and  soda.     The 

mixture  is  heated  with  water  lor  a  lone  tunc  under 
atmospheric  or  increased  pressure.  The  mass  is  then 
allowed    to    stand    and    the    solution    of   caustic    soda    and 
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potash  removed  by  pressing.  Except  in  the  case  of  well 
weathered  minerals,  it  is  preferable  to  work  under  increased 
pressure.  —  A.  s. 

.    Melting  and  purifying  of .    New  Salt  Syndicate, 

Ltd..    London,   and    L.    1L    Royston,    Liverpool.     Eng. 

Pat  12,110,  May  25,  1907. 

Bock  salt  is  melted  in  a  horizontal  furnace  upon  a  number 

of  brays  or  carriers,  preferably  in   echelon    arrangement 

with  considerable  spaces  between  the  shelves.     The  heating 

3  are  introduced  into  the  chamber  above  the  furnace 
bed  and  act  directly  upon  the  surface  of  the  salt  to  be 
fused,  the  molten  salt  being  collected  either  on  the 
imperforate  bed  of  the  furnace,  or  in  a  well  directly 
connected  with  it.  The  raw  material  is  supplied  to  the 
furnace  at  a  number  of  points  along  the  surface  of  the 
trays.  The  salt  thus  forms  a  number  of  heaps,  uniformly 
heated  by  the  furnace  gases,  and  as  the  material  melts 
and  flows  down  to  the  collecting  bed,  fresh  salt  is  supplied 
as  required  through  conduits  in  the  roof.  The  trays  or 
carriers  are  made  of  firebrick  and  provided  with  raised 
edges,  with  openings  at  suitable  points,  so  arranged 
that  the  fluid  salt  flows  out,  but  solid  impurities  are 
retained.  The  impurities  are  subsequently  removed 
by  scraping.  In  a  modified  form  of  the  apparatus,  there 
is  only  one  continuous  platform,  slightly  inclined  to  cause 
drainage  of  the  molten  salt  to  the  furnace  bed.  The 
floor  of  the  latter  inclines  away  from  the  tap-hole,  so 
that  the  heavier  impurities  gravitate  to  the  lower  part 
of  the  bed.  away  from  the  tap-hole,  and  only  the  pure 
molten  salt  above  is  tapped. — 0.  R. 

Basic   ferric   sulphate  ;     Method   of   manufacturing , 

and  apparatus  therefor.  W.  Crowther,  Upper  Birstall, 
Yorks.  Eng.  Pat.  13,946,  June  17,  1907. 
Copperas  (ferrous  sulphate)  is  charged  into  a  cylindrical 
iron  drum  provided  with  a  man-hole,  an  outlet  for  steam 
and  air,  and  a  hollow  perforated  central  shaft.  The  drum 
i^  revolved  slowly,  and  air,  heated  in  a  coil  above  a  furnace 
placed  close  to  the  drum,  is  passed  in  through  the  hollow 
shaft  at  such  a  rate  that  the  ferrous  salt  oxidises  and 
loses  its  water  of  crystallisation  without  liquefying.  The 
volume  of  air  passed  in  is  then  increased,  the  drum  is 
rotated  more  rapidly  and  heated  by  the  hot  products 
of  combustion  from  the  furnace,  a  loose  roller  being  also 
introduced  through  the  man-hole  to  powder  the  salt. 
The  process  is  stopped  when  the  product  has  acquired 
a  red  colour.  Two  drums  are  preferably  worked 
alternately  with  one  furnace. — A.  G.  L. 

Ammonia  and  chlorine  or  hydrochloric  acid;    Process  for 

the  production  of .     X.  L.  G.  Whitehouse,  London. 

Eng.  Pat.  15,140,  July  1,  1907. 
Ammonium  chloride,  preferably  though  not  necessarily 
in  the  dry  state,  is  heated  to  about  300°  C.  with  one  or 
more  of  the  oxides,  or  oxychlorides,  of  cerium,  thorium, 
didymium,  lanthanum,  or  yttrium,  whereby  ammonia 
i>  given  off  and  chlorides  of  the  earth  or  earths  used  are 
formed.  The  latter  are  then  heated  to  450°— 500°  C. 
in  air  or  steam,  to  cause  evolution  of  chlorine  or 
hydrochloric  acid,  and  regeneration  of  the  rare  earth 
or  earths  employed. — O.  R. 

Cyanides  •  Process  of  purifying .     Soc.  pour  l'Utilisa- 

tion  de  l'air  et  ses  derives.  Fr.  Pat.  387,144,  April  29, 
1907. 
Crude  products  containing  cyanides  are  treated  with 
gases  containing  carbon  dioxide,  whereby  hydrogen 
cyanide  is  liberated.  The  gases  are  then  passed  in 
succession  through  a  number  of  vessels  containing  the 
crude  cyanide,  until  the  carbon  dioxide  is  completely 
absorbed,  and  the  effluent  gas  contains  only  hydrogen 
cyanide  and  inert  gases.  If  it  be  desired  to  prepare 
alkali  cyanides,  hydrogen  cyanide  thus  obtained  is 
absorbed  in  a  solution  of  alkali  in  an  alcohol,  preferably 
amyl  alcohol. — A.  S. 

Cyanides  and  eyanamides  ;   Production  of .     Badische 

Anilin  und  Soda  Fabrik.  Fr.  Pat.  387,001,  Feb.  7, 
1908.     Under  Int.  Conv.,  Mar.  30.  L907. 

The  compowuL   of  nitrogen  and   titanium,   such  as   the 


nitride  and  cyanonitride,  when  heated  with  the  oxides 
or  salts  of  the  alkali  or  alkaline-earth  metals,  in  the 
presence  of  carbon,  with  or  without  the  addition  of  a 
ilux,  give  cyanides  or  eyanamides  of  these  metals.  Some 
form  of  carbon  itself  may  be  used  in  the  process,  or  some 
compound  containing  it,  such  as  a  gas  from  which  carbon 
is  readily  deposited.  For  example,  by  melting  100  kilos. 
of  titanium  cyanonitride.  for  half  an  hour  at  a  red  heat, 
with  160  kilos,  of  calcined  sodium  carbonate  and  10  kilos. 
of  lampblack,  the  nitrogen  is  converted  into  sodium 
cyanide,  or,  by  heating  a  mixture  of  120  kilos,  of  quick- 
lime. 240  kilos,  of  anhydrous  calcium  chloride,  40  kilos. 
of  titanium  cyanonitride,  and  10  kilos,  of  lampblack, 
to  a  yellow  heat  for  15  minutes,  calcium  cyanamide  and 
a  little  cyanide  are  obtained.  One  advantage  of  the 
process  is  that  the  titanium  may  afterwards  be  readily 
converted  into  the  nitride  or  cyanonitride  again. — F.  Sodn. 

Nitrogen  compounds  and  compounds  of  nitrogen  with 
titanium  ;'  Production  of  — — .  [Utilisation  of  atmo- 
spheric nitrogen.]  Badische  Anilin  und  Soda  Fabrik. 
Fr.  Pat.  387,002,  Feb.  7,  1908.  Under  Int.  Conv., 
Mar.  9  and  Aug.  30,  1907,  and  May  13  and  May  18,  1907. 

The  nitrogen  present  in  such  titanium  compounds  as 
•  the  nitride  and  cyanonitride,  is  quantitatively  converted 
into  ammonia  by  most  of  the  ordinary  oxidising  agents, 
or  by  heating  with  acids,  in  the  presence  of  water  or 
steam,  under  suitable  conditions.  For  example,  when 
titanium  cyanonitride  is  boiled  with  ten  times  its  weight 
of  strong  sulphuric  acid,  oxidation  is  complete  in  15 — 
30  minutes,  the  nitrogen  being  converted  into  ammonium 
sulphate.  The  proportions  and  conditions  may  vary 
within  very  wide  limits,  and  other  examples  are  given 
in  the  specification,  but  the  temperature  employed  must 
not  be  high  enough  to  oxidise  the  ammonia  to  nitrogen. 
A  special  case  is  that  of  titanium  cyanonitride  impregnated 
with  2 — 3  per  cent,  of  platinum,  which,  when  heated 
to  300° — 400°  C,  in  a  current  of  air  and  steam,  is  rapidly 
oxidised,  some  of  the  ammonia  formed  being  converted 
into  oxides  of  nitrogen  by  the  catalytic  action  of  the 
platinum,  in  the  presence  of  an  excess  of  oxygen.  In 
these  processes  of  oxidation,  titanic  acid  is  formed  and, 
when  heated  with  carbon  and  the  salt  of  an  alkali 
metal,  absorbs  nitrogen  at  a  comparatively  low  tempera- 
ture. For  instance,  a  mixture  of  80  kilos,  of  titanic 
acid,  20  kilos,  of  wood  charcoal,  and  2  kilos,  of  sodium 
sulphate,  requires  heating  in  a  current  of  nitrogen  for 
2  hours  at  about  1240°  C— F.  Sodn. 

Sodium      hydrosulphite ;        Manufacture      of      hydrated 

crystallised .     Badische  Anilin  und  Soda  Fabrik. 

Fr.  Pat.  387,541,  May  8,  1907. 

A  slightly  alkaline  solution  of  sodium  hydrosulphite 
is  evaporated  in  vacuo  at  a  temperature  not  exceeding 
48°  C.  The  temperature  at  first  should  be  about  38°  C, 
and  be  increased  finally  to  about  45°  C.  The  evaporation 
is  stopped  while  there  is  still  a  considerable  quantity 
of  liquor  left. — A.  G.  L. 

Kieserite ,;     Conversion    of into   a   product    readily 

soluble    in    mater.     W.    Huttner.     Ger.    Pat.    198,496, 
April  9,  1907. 

Kieserite,  MgS04,H20,  contaminated  with  potassium 
salts,  obtained  as  a  by-product  in  the  production  of 
crude  potassium  salts,  is  further  hydrated  and  thus 
rendered  soluble,  by  grinding  it  to  a  fine  powder  in  presence 
of  water. — A.  S. 

Hydrogen ;     Method    and    apparatus   for    the    commercial 

production  of .     H.    Lane  and  G.   Monteux.     Fr. 

Pat.  386,991,  Feb.  7,  1908. 

Pure  or  nearly  pure  hydrogen,  suitable  for  aeronautical 
purposes,  is  produced  by  the  action  of  steam  on  red 
hot  iron,  the  process,  in  this  patent,  being  made  a  con- 
tinuous one.  Finely  divided  iron  is  contained  in  a  series 
of  vertical  retorts,  heated  externally  by  gas,  in  com- 
bination with  a  regenerative  system.  The  retorts  are  so 
connected,  that  a  current  of  steam  passes  through  some, 
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while  the  iron  oxide,  already  formed,  is  being  reduced 
in  others,  by  a  stream  of  reducing  gas  sent  in  the  opposite 
direction.  Oxidation  and  reduction  thus  take  place 
alternately,  oxidation  being  found  to  occupy  only  half 
the  time  of  reduction.  The  hydrogen  produced  is  cooled 
and  then  purified,  to  remove  traces  of  carbon  dioxide,  etc. 
The  reducing  gas  is  made  in  a  generator  and,  by  intro- 
ducing an  excess  of  steam,  it  becomes  rich  in  hydrogen. 
The  carbon  dioxide,  formed  during  reduction,  is  recovered 
from  the  gases  leaving  the  retorts,  after  cooling,  and  the 
excess  of  reducing  gas  is  utilised,  with  the  gas  from  a 
producer,  for  heating  the  retorts.  After  repeated  use 
the  iron  becomes  inactive,  owing  to  _  an  accumulation 
of  impurities,  but  these  are  burnt  away  by  the  occasional 
admission  of  air,  which  rapidly  restores  the  efficiency 
of  the  iron. — F.  Sodn. 

Sulphur  ;•   Process  for  the  recovery  of by  the  oxidation 

of  sulphuretted  hydrogen.     W.  Feld.     Fr.  Pat.  387,438, 
Feb.  21,  1908.     Under  Int.  Conv.,  Mar.  6,. 1907. 

Almost  complete  interaction  between  sulphur  dioxide 
and  sulphuretted  hydrogen  may  be  obtained  by  bringing 
them  together  in  the  presence  i  f  a  liquid  capable  of 
dissolving  the  liberated  sulphur.  Oils  resulting  from  the 
destructive  distillation  of  organic  matter  are  suitable 
for  this  purpose  and  especially  the  heavy  oils  obtained' 
from  coal  tar.  The  bases,  which  they  contain,  assist 
the  process  by  forming  intermediate  compounds  which 
dissociate,  and  as  these  bases  become  fixed  by  the 
accumulation  of  small  quantities  of  sulphuric  acid,  it 
becomes  necessary  to  add  suitable  inorganic  bases  or 
salts,  such  as  sodium  carbonate,  in  order  to  liberate 
them.  After  the  addition  of  coal  tar  bases  and  sodium 
carbonate,  the  heavy  oil  is  warmed  to  40°  C.  and  the 
mixed  gases  are  passed  through,  some  excess  of  sulphur 
dioxide  being  maintained.  The  oil  becomes  heated 
by  the  reaction  and,  when  the  amount  of  sulphur  reaches 
50 — 60  per  cent.,  the  bath  is  allowed  to  cool,  and  the 
crystallised  sulphur  separated  centrifugally.  Adhering 
oil  is  removed  by  washing  with  steam,  and  the  pre- 
cipitated sodium  sulphate  is  dissolved  out  by  the 
condensation  water.  Pure  sulphur  is  thus  obtained. 
If  ammonia  be  present  in  the  gases,  the  bath  is  kept 
slightly  acid. — F.  Sodn\ 

Oxides    of   nitrogen   diluted    with   air ;     Process   for    the 

recovery  of ,  and  apparatus  therefor.     A.  A.  Naville, 

P.    A.    and    C.    E.    Guye,    Geneva.     Eng.    Pat.    6155, 
March  19,  1908.     Under  Int.  Conv.,  March  20,  1907. 

See  Fr.  Pat.  385,569  of  1907  ;  this  J.,  1908,  627.— T.  F.  B. 

Nitric   acid  ;     Process   of   producing   concentrated . 

B.     F.     Halvorsen,     Christiania.     U.S.     Pat.     892,516, 

July  7,  1908. 
See  Fr.  Pat.  363,157  of  1906  ;  this  J.,  1906,  847.— T.  F.  B. 

Calcium,   and   ammonium   nitrates   and   other   substances  ; 

Process    of    utilising    peat    in    the    production    of . 

A.  Mint/.  and  A.  I '.  Girard,  Paris.     Eng.  Pat.  16,162, 
.Inly  13,  1907.      Under  Int.  Conv.,  July  18,  1900. 

SEEFr.  Pat.  377,711  of  1906  ;  this  .1.,  1907,  1100.— T.  F.  B. 

Ammonium    chloride ;      Process    of    producing .     E. 

Naumann,  Cologne,  Germany.  V.8.  Pat.  892,178 
June  :'.ii,   l in »s. 

m.i,  Fr.  Pat.  378,446 of  1907  ;  this  .1.,  1907,  1138.— T.  F.  B. 

Sodium    hydrosulvhite  ;      Process    of    dehydrating . 

A.  Schmidt,  ueignor  to  Farbwerke  rorm.  Meister, 
Lucius,  ninl  Bruning,  rlochal  on  the  Maine,  Germany 
U.S.  Pat.  892,186,  June  30,  1908. 

Si  i   Eng.  Pat.  Ll,565of  1906;  this.).,  1907,  627.— T.  F.  B. 

Pe.roxidt    "i    potassium;     Manufacture   of .     G.    F. 

'    Jaubert,    Pari*.     U.S.    Pat.   892,842,   July   7,    1908. 

See  Eng.  Pat.  7641  of  1907 ;  this  J.,  1907,  inns.     t.  K.  B. 


Cyanide  briquettes  ;   Process  for  making  resistant,  stone-hard 

.     Chem.  Fabr.  Schlempe  Ges.  m.  b.  H.     Fr.  Pat. 

386,997,  Feb.  7,  1908.     Under  Int.  Conv.,  April  27,  1907. 

See  Eng.  Pat.  18,096  of  1907  ;  this  J.,  1908,  628.— T.  F.  B. 

Hydrogen;     Process  and  apparatus  for  the  manufacture 

and  purification  of .     G.  F.  Jaubert,  Paris.     Eng. 

Pat.  25,215,  Nov.  13,  1907.  Under  Int.  Conv.,  Nov.  14, 
1906. 

See  Fr.  Pat.  381,605  of  1906  ;  this  J.,  1908,  152.— T.  F.  B. 


VIIL— GLASS,   POTTERY,  AND  ENAMELS. 

Patents. 

Glass-furnace.  R.  H.  Miller,  Assignor  to  Christy  Fire 
Clay  Co.,  St.  Louis,  Mo.  U.S.  Pat.  892,379,  June  30, 
1908". 
The  glass  furnace  is  provided  with  an  outlet  discharging 
into  a  settling  basin.  To  this  basin  are  connected  both 
ends  of  a  continuous  covered  duct  or  channel ;  the  outer 
wall  of  this  duct  is  expanded  into  a  number  of  pockets, 
for  each  of  which  openings  are  provided  in  the  cover  of 
the  duct. — A.  G.  L. 

Amalgam  for  use  in  coating  glass  to  form  mirrors.    J.  Laval, 
Allegheny,  Pa.     U.S.  Pat.  892,435,  July  7,  1908. 

The  amalgam  consists  of  5  parts  of  antimony,  20  of  lead, 
20  of  tin,  and  15  of  mercury. — A.  G.  L. 

Enamel ;     Manufacture  of .     H.  W.  Lake,  London. 

From  Chem.  Fabrik  Gustrow,  Gustrow,  Germany.     Eng. 
Pat.  12,583,  May  30,  1907. 

White  clouded  enamels  are  obtained  by  melting  and 
grinding  ordinary  enamels  as  usual,  and  then  adding 
5  or  10  per  cent,  of  artifieally  produced  titanates  or 
zirconates  of  metals  of  the  alkaline-earth  or  earth  groups, 
or  of  zirconium  oxide  alone.  Any  yellowish  colour  may 
be  neutralised  by  adding  copper  oxide  or  cobalt  oxide 
to  the  enamel  before  fusing. — A.  G.  L. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Plaster  casts  ;      Utilisation   of  old and   of   It  yd  rated 

stdphate    of    lime.     E.    Latham,    Ruabon.     Eng.    Pat. 
14,452,  June  22,   1907. 

Old  plaster  casts  are  heated  to  about  100c  C.  in  a  slow 
current  of  air  until  all  the  free  and  combined  water  has 
been  driven  oil.  after  which  the  material  is  finely  ground 
and  mixed  with  about  .">  per  cent,  of  its  weight  of  fresh 
plaster.  (Reference  is  directed  to  Eng.  Pats.  9528  of 
1886,  and  8476  and  13,198  of  1894;  this  .)..  is;i4,  888; 
1895,  483.)— O.  R. 

Plaster  :     M<ih<>d  of   retarding  tin    setting  of .      U. 

Mendheim.     Ger.   Pat.   198,100,  May  5,  1907. 
Feom  o-l  to  1   per  cent,  of  an  alkali   phosphate,  alone 

or  mixed  with  Other  salts,  is  added  to  the  plaster. — A.  S. 

MarbU  and  itont   blocks  and  slabs;    Artificially  produced 

for  building  ami  oth  r   purposes.     T.   M.   Thorn, 

Cheshunt,  Nets.'  Eng.  Pat.  15,667,  duly  8,  L907. 
Composite  blocks  are  obtained  by  lining  the  sides  ui 
moulds  with  line  concrete,  as  used  in  the  manufacture  of 
ordinary  artificial  marble,  and  then  filling  up  the  interior 
with  waste  stone  (shippings  or  Blag  mixed  with  lime. 
A  bollov  removable  core  ma}  also  be  used.  The  whole 
block  is  finally  moistened  with  water  and  carbonated 
by  means  of  carbon  dioxide  gae  undei  pressure.     A.  <.'.  L 
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Wood :      Vulcanising  and  colouring .     W.   A.   Hall, 

Now  Y.uk.  Assignor  to  American  Mahogany  Co., 
Maine.  l.S.  Pat.  891,987,  Juno  SO,  1908. 
Wood  is  coloured  and  "  vulcanised."  by  first  diving  it 
thoroughly,  then  subjecting  it  to  a  vacuum,  and  forcing 
an  alkaline  solution,  containing  "  ammonium  hydroxide  " 
and  sodium  hydroxide,  into  it  under  high  pressure,  the 
wood  being  finally  boiled  in  this  solution. — A.  G.  L. 

Coloured  wood  ;     Process  for  rendering  the.  colour  of 

fast.  G.  von  Rigler.  Ger.  Pat.  195. 746,  Feb.  8,  1900. 
The  wood  is  coloured  with  a  solution  of  the  dyestutf 
in  a  liquid  which  dissolves  resinous  bodies,  and  after 
drying,  is  impregnated  with  a  solution  of  vegetable, 
animal,  or  mineral  fats  in  benzine  or  similar  liquid,  the 
solvent  being  subsequently  removed  by  a  current  of 
air  or  other  inert  gas. — A.  8. 

Combustible     materials,     especially     icood    and     analogous 

substances  ;    Process  for  fireproofing .     S.  Gousseff. 

Fr.  Pat.  387,135,  Feb.  11,  1908. 

See  Eng.  Pat.  3368  of  1908  ;    this  J.,  1908,  751.— T.  F.  B. 

Wood,  especially  railway  sleepers  ;    Process  for  preserving 

by  impregnation.     W.   Brase.     Fr.   Pat.   387,535, 

Feb.  25,   1908. 

The  wood  is  first  impregnated  in  the  usual  manner  with 
an  aqueous  solution  of  an  antiseptic  agent,  e.g.,  a  zinc 
salt  or  a  fluoride,  the  liquid  being  heated  if  necessary. 
The  wood  is  then  further  impregnated  with  tar  heated 
to  a  temperature  not  exceeding  100°  C,  a  pressure  of 
6 — 8  atmospheres  being  applied  for  2  or  3  hours. — A..G.  L. 

Refractory    and    insulating    material ;      New .         P. 

Marcellot.     Fr.  Pat.  387,511,  Feb.  24,  1908. 

Black  or  red  flint  is  washed,  calcined,  quenched  in  water, 
fused  in  an  electric  furnace,  and  cast  into  the  required 
shape  in  moulds  of  argillaceous  sand.  Sand,  gelatinous 
silica,  or  kieselguhr  may  be  substituted  for  the  flint. 

—A.  G.  L. 

Solid  bodies  [abrasive  materials]  ;     Preparation  of . 

Gebr.   Siemens  und  Co.     Ger.   Pat,    197,278,   May   19, 
1907.     Addition  to  Ger.  Pat.  182,445. 

According  to  the  main  patent,  electric  conductors 
were  prepared  by  mixing  metallic  powders  with  charcoal, 
moulding  the  mixture,  and  then  heating  the  articles  in 
an  indifferent  or  reducing  atmosphere.  It  is  now  fotind 
that  by  replacing  the  whole  or  part  of  the  charcoal  by 
carborundum,  emery,  or  the  like,  abrasive  materials  are 
obtained. — A.  8. 

Clay  ware  ;    Manufacture  of  dense,  strong .     H.  Putz. 

Ger.  Pat.  198,840,  Sept.  29,  1907. 

b  the  preparation  of  refractory  clay  goods,  materials 
such  as  fireclay,  quartz,  graphite,  etc.,  are  added  to  the 
clay,  the  products  having  a  structure  corresponding  to 
that  of  the  substance  added.  It  has  been  found  that 
products  having  a  structure  similar  to  that  produced 
by  the  addition  of  graphite  can  be  obtained  by  the  use 
of  fireclay,  if  the  latter  be  added  in  the  form  of  thin 
flakes.  Such  '  laminated  fireclay "  is  produced  by 
drying  the  clay,  powdering  and  sifting  it,  and  then  passing 
it  in  a  moistened  condition  between  rollers,  so  as  to 
obtain  a  band  or  ribbon  of  the  thickness  of  paper.  This 
band  is  cut  into  flakes  of  a  suitable  size,  which  are  burnt, 
and  then  added  to  the  clay  mass  from  which  the  desired 
articles  are  to  be  prepared.  Goods  prepared  in  this 
manner  are  stated  to  be  very  resistant  to  cracking. — A.  S- 

Sand  suitable  for  the  preparation  of  mortar;    Process  for 

obtaining from  the  residue  produced  in  working 

T  up  kaolin.  E.  Lemcke.  Ger.  Pat.  197,170,  Dec.  5,  1906. 
The  residue  obtained  in  the  working  up  of  kaolin  is 
dried,  and  then  freed  from  dust  by  suitable  mechanical 
means. — A.  S. 


[Collos]  Cement  ;    Manufacture  of  hydraulic  and  like . 

Collos  Portland  Co.,  Ltd.,  London.    From  H.  Colloseus, 
Berlin.     Eng.  Pat.  25,795,  Nov.  21,  1907. 

Finely  ground  natural  gypsum  is  added  to  Collos  cement 
(see  Fr.  Pat.  356,276  of  1905 ;  this  J.,  1905,  1307),  which 
is  poor  in  lime,  for  the  purpose  of  lowering  the  setting 
time.  Slaked  lime,  on  the  other  hand,  is  added  to  increase 
the  setting  time.  An  addition  of  about  1  per  cent,  is 
made  in  either  case. — A.  G.  L. 


X.— METALS    AND     METALLURGY. 

Brass  ;     Regulations,   dated  June  20,    1908,   made  by  the 

Secretary  of  State  for  the  casting  of .     Statutory 

Rules  and  Orders,  1908.     No.  484. 

The  regulations  are  identical  with  the  draft  regulations 
printed  in  the  July  31st,  1908,  issue  of  the  Journal  (p.  753). 
The  dates  (for  which  blanks  were  left)  are,  in  the  fourth 
line  of  the  preamble,  January  1st,  1910 ;  and  in  Part  I., 
1  (a),  January  1st,  1908.  . 

Steel ;     Determination  of  nickel  and  chromium   in . 

E.  D.  Campbell  and  W.  Arthur.     J.  Amer.  Chem.  Soc, 
1908,  30,  1116—1120. 

The  method  described  is  a  modification  of  the  cyanide- 
iodide  process,  sodium  pyrophosphate  being  used  to  keep 
the  iron  in  solution,  and  the  following  details  as  to  pro- 
cedure are  given  as  yielding  the  most  satisfactory  results. 
One  grm.  of  the  steel  is  dissolved  in  from  10  to  15  c.c. 
;  of  nitric  acid  (sp.  gr.  T2),  and  the  solution  is  then  heated 
with  sulphuric  acid  until  fumes  of  the  latter  are  given 
off.  From  30  to  40  c.c.  of  water  are  added,  the  mixture 
is  heated  to  dissolve  the  ferric  sulphate,  and  then  filtered 
to  remove  silica  or  carbon.  To  the  sulphuric  acid 
solution,  which  should  measure  about  70  c.c,  are  added 
13  grms.  of  sodium  pyrophosphate  previously  dissolved 
in  70  c.c.  of  warm  water.  The  mixture  is  cooled  to  the 
ordinary  temperature,  and  dilute  ammonia  (1:1)  is 
added  drop  by  drop,  with  vigorous  stirring,  until  the 
greater  portion  of  the  ferric  pyrophosphate  has  dissolved 
and  the  solution  has  assumed  a  greenish  coloration. 
At  this  point,  the  solution  should  have  an  alkaline  reaction 
towards  litmus,  but  not  smell  of  free  ammonia.  The 
solution  is  again  cooled,  5  c.c.  of  a  0-05  per  cent,  solution 
of  silver  nitrate  are  added,  followed  by  5  c.c.  of  a  2  per 
cent,  solution  of  potassium  iodide.  A  standard  solution 
of  potassium  cyanide  is  now  run  in  until  the  clearing 
up  of  the  solution  shows  that  the  nickel  and  silver  have 
been  converted  into  the  corresponding  double  cyanides. 
A  correction  is  made  for  the  amount  of  potassium  cyanide 
required  for  the  5  c.c.  of  indicator  (silver  iodide )  used. 
The  solution  of  potassium  cyanide  is  standardised  by 
titration  with  N/\0  solution  of  silver  nitrate.  Each 
c.c.  of  JV/10  potassium  cyanide  is  equivalent  to  0-002935 
grm.  of  nickel.  Samples  of  nickel  steel  containing  copper 
must  be  dissolved  directly  in  25  c.c.  of  water  to  which 
are  added  5  c.c.  of  sulphuric  acid  (sp.  gr.  1-84).  The 
copper  remains  undissolved  and  is  filtered  off.  The 
ferrous  sulphate  in  the  filtrate  is  then  oxidised  by  the 
addition  of  hydrogen  pei'oxide,  the  excess  of  the  latter 
is  expelled  by  boiling,  and  the  nickel  in  the  solution  is 
then  determined  as  described  above.  In  the  case  of 
chrome-nickel  steels,  the  sample  is  dissolved  and  converted 
into  sulphate ;  after  diluting  with  water,  the  solution 
is  boiled,  and  a  2  per  cent,  solution  of  potassium  per- 
manganate is  added  drop  by  drop  until  a  slight  permanent 
precipitate  of  manganese  dioxide  is  obtained.  The 
solution  is  then  cooled,  filtered,  the  filtrate  evaporated 
to  a  volume  of  about  60  c.c,  sodium  pyrophosphate 
added,  and  the  determination  carried  out  as  described. 
The  chromium  may  also  be  determined  in  the  same 
portion  of  the  sample  as  that  used  for  the  nickel.  After 
the  oxidation  with  permanganate,  the  clear  filtrate  is 
treated  with  a  weighed  amount  (0-7  grm.)  of  ferrous- 
ammonium  sulphate,  and  the  excess  of  the  latter  is 
titrated  with  a  standard  solution  of  potassium  perman- 
ganate,   using    drops    of    potassium    ferricyanide    as    an 
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external  indicator.  The  chromium  is  then  again  oxidised 
by  the  addition  of  permanganate,  and  the  determination 
of  the  nickel  is  proceeded  with. — W.  P.  S. 

Nickel  in  nickel-steel  and  nickel-chrome -steel ;    Determina- 
tion of with  dimethylglyoxime.      H.  Wdowiszew.-ki. 

Stahl  u.  Eisen.  1908.  28.  960—901.     (Compare  this  J., 
1907,   643,    1217:    1908,   284). 

The  drying  of  the  nickel- oxime  precipitate  in  a  Neubauer 
crucible  is  unnecessary.  The  filter  containing  the  washed 
precipitate  is  folded,  without  drying,  so  that  the  point 
of  the  filter  is  surrounded  by  the  clean  outer  part,  and 
the  whole  is  folded  in  a  second  wet  filter  paper.  The  filters 
are  then  incinerated  slowly  in  a  platinum  or  porcelain 
crucible.  In  the  analysis  of  a  steel,  the  iron  and  man- 
ganese are  separated  before  the  nickel  is  precipitated. 

—A.  T.  L. 

Tungsten  ;    Determination  of in  steel  in  presence  of 

chromium.     G.  von  Knorre.     Stahl  u.  Eisen.  1908,  28 
984—988. 

The  author  agrees  essentially  with  Hinrichsen's  objections 
to  his  benzidine  method  for  tungsten  if  chromium  is 
present  (this  J.,  1905,  292;  1908,  229).  He  has  now 
modified  it  as  follows  :  From  1-5  to  6  grms.  of  the  steel 
are  boiled  with  hydrochloric  acid  until  no  more  metal 
is  dissolved.  The  liquid  is  nearly  neutralised  with  a 
strong  solution  of  sodium  carbonate,  cooled  to  15c  C, 
and  8—10  c.c.  of  2V/10  sulphuric  acid  and  30—60  c.c! 
of  a  solution  of  benzidine  chloride  (containing  20  grms.  of 
benzidine  dissolved  in  25  c.c.  of  fuming  hydrochloric 
acid  per  1  litre  of  water)  are  added.  The  sulphuric  acid 
is  added  merely  to  give  an  easily  filtered  precipitate  of 
benzidine  sulphate  ;  the  benzidine  precipitates  the  traces 
of  tungsten  which  may  have  been  dissolved.  After 
standing  for  20  minutes  in  the  cold,  the  insoluble  residue 
and  precipitate  are  filtered  off,  washed  with  a  dilute 
solution  of  benzidine,  and  ignited.  The  oxides  obtained 
are  fused  with  sodium  carbonate,  the  melt  is  extracted 
with  water,  and  the  insoluble  ferric  oxide  filtered  off 
and  washed  with  a  very  dilute  solution  of  sodium  carbonate. 
Methyl  orange  is  added  to  the  filtrate,  which  may  then 
be  treated  in  one  of  two  ways  :  (a)  The  liquid  is  acidu- 
lated with  hydrochloric  acid  and  boiled  for  1  or  2  minutes 
to  precipitate  the  greater  part  of  the  tungsten  as  meta- 
tungstic  a.id.  After  cooling,  the  chromic  acid  is  reduced 
by  means  of  sulphur  dioxide,  an  excess  of  the  benzidine 
solution  is  added,  and  the  precipitate  is  filtered  off  after 
standing  a  short  time,  washed  with  dilute  benzidine 
solution,  and  ignited  to  oxide,  (b)  The  liquid  is  exactly 
neutralised  with  hydrochloric  acid,  8 — 10  c.c.  of  N/\0 
sulphuric  acid  and  about  0-4  grm.  of  hydroxylamine 
hydrochloride  are  added,  followed  immediately  by  an 
excess  of  the  benzidine  solution.  The  hydroxylamine 
prevents  the  oxidising  action  of  the  chromic  acid  on 
benzidine,  but  the  latter  must  be  added  before  the  chromic 
acid  i-  reduced.  The  precipitate  is  treated  as  above. 
The  results  obtained  by  either  modification  are  excellent 

— A.  G.  L. 

"Battery   chips";     Assay   of .    L.    .1.    Wilmoth. 

J.    Chem.,    Met.,    and    Min.    Soe.,    S.    Africa,     [908     8 
343-  3 15.  '      ' 

In  the  discussion  on  Wilmoth's  paper  (this  J.,  1908,  407), 
If.  H.  Jollj  described  a  method  tor  assaying  battery  chips' 

which   was   used  at    the    RobinBOB    Deep   .Mine.       Instead   of 

producing  a,  matte  the  materia]  is  mixed  direct  with  a 
mixture  containing  Bodium  bisulphate,  sodium  carbonate. 
borax,  silica,  litharge,  and  nitre,  a  high  temperature 
being  employed,  when  fusion  is  complete,  a  wash  of 
40—60  grms.  of  litharge  is  added,  and  the  pots  left  for 
twentj  minute-,  after  which  they  are  poured.  The 
presence  of  bisulphate  is  stated  to  resull  in  complete  and 
ready  removal  of  the  iron,  all  of  whioh  is  retained  b\ 
the  si. .v.  the  lead  button  breaking  away  from  il  withoul 
difficult]  and  being  10ft  and  malleable.  A  higher  assay 
result  is  claimed  for  Ihi    n  el  bod.     !■'.  R. 


Steel  plates;  Pickling  of  thin .    B.  Clement.    Stahl  u. 

Eisen,   1908,  28,  937—944. 

The  author  employs  a  pickling  tank  made  of  cast  lead, 
25  mm.  thick,  or  of  sheet  lead,  8  mm.  thick,  encased 
in  a  shell  of  10  mm.  sheet  iron  well  coated  with  tar. 
The  shell  is  formed  by  plates  screwed  to  angle  irons  at 
the  corners  of  the  tank,  and  any  plate  can  be  removed 
for  repairing  the  lead  where  damaged.  The  tank  is 
covered  by  a  light,  iron  hood,  coated  with  tar,  and  the 
acid  fumes  and  sulphuretted  hydrogen  are  drawn  off 
to  a  flue,  into  which  water  is  sprayed.  The  hood  is 
provided  with  a  hinged  lid  for  introducing  and  with- 
drawing the  plates.  The  author's  experiments  show  that 
in  pickling  plates  for  tinning  or  for  galvanising,  blistering 
is  reduced  to  a  minimum  when  the  strength  of  the  acid 
is  13°  B.  and  the  temperature  about  80°  C.  The  pickling 
is  then  finished  in  one  minute.  This  process  is  only 
suitable  where  machines  are  used  for  raising  and  lowering 
the  plates  and  moving  them  about  in  the  bath. — A.  T.  L. 

{Cyanidincj']  The  Adair- Usher  process.    A.  Adair.    J.  Chem., 
Met.,  and  Min.  Soc,  S.  Africa,  1908,  8,  331—340. 

The  author  describes  at  length,  the  original  experiments 
which  led  to  the  introduction  of  the  Adair-LTsher  process. 
The  process  consists  mainly  in  the  addition  of  umber 
to  slimes  before  cyaniding,  and  in  the  use  of  a  special 
decantation  plant,  in  which  the  cyanide  solution  is 
delivered  at  the  bottom  of  the  tank  and  overflows  at 
the  top,  where  it  is  caught  and  returned  continuously. 
A  series  of  experiments  was  tried  both  on  the  slimes  as 
they  were  produced,  and  on  accumulated  slimes,  a  dupli- 
cate being  run  in  each  case,  under  exactly  the  same 
conditions  but  without  the  addition  of  umber.  Eight 
sets  of  curves  are  given  showing  the  percentage  extraction 
and  cyanide  consumption  throughout  the  tests.  In  each 
case  the  charge  to  which  umber  had  been  added  showed 
a  more  rapid  and  better  extraction,  with  a  smaller  cyanide 
consumption.  A  slight  excess  of  lime  was  added  in  each 
experiment,  to  neutralise  the  acidity  in  the  slimes.  On 
account  of  the  high  extraction  obtained,  the  author 
proposes  that  the  whole  of  the  ore  should  be  slimed  in 
the  first  instance,  and  treated  directly  by  the  process. 
He  describes  a  modification  of  the  plant  suitable  for 
treating  slimes  containing  a  certain  proportion  of  coarser 
material.  In  the  discussion  following,  G.  Melvill  stated 
that  large  scale  experiments  had  been  carried  out  on  the 
Crown  Reef  Mine,  but  that  equally  good  results  had  been 
obtained  on  that  ore  without  the  addition  of  umber. 

— F.  R. 

Silver  ore  treatment  in  Mexico  ;     Some  features  of . 

W.    A.    Caldecott.     J.    Chem.,    Met.,    and    Min'.    Soc, 
S.  Africa,  1908,  8,  266—270. 

The  primary  reaction  in  the  dissolving  of  silver  sulphide 
from  its  ores  may  be  taken  as  : 

Ag,S+4NaCN=2NaAg(CN),+Na,8. 
After,    however,    a    certain    amount    of    silver    has    been 
dissolved,    depending   upon   the   proportions   of   cyanide 
and  soluble  sulphide,  an  equilibrium  is  established  and 
solution  ceases.      The  quantity  of  silver  sulphide  dissolved 

as  the  soluble  double  cyanide  is  approximately  propor- 
tional to  the  amount  of  cyanide  present,  but  even  with 
0*5  per  cent,  solutions  the  quantity  of  dissolved  silver 
is  less  than  0*5  oz.  per  ton  of  2()i)<>  lb.  The  introduction 
(.I  soluble  sulphide  into  an  argentiferous  cyanide  solution, 

by    the   addition    of   a    lice   alkali    or   otherwise,    results    m 

the  precipitation  of  Bilver.     The  fact  that  dissolved  silver 

and  Other  than  very  small  amounts  of  sodium  sulphide 
caniiut  exist  simultaneously  in  the  same  Bolution  explains 
why  working  BOlutions  do  not  show  more  than  traces  of 
the  latter  when  sulphide  ores  are  being  treated.  With 
solutions   low   in   silver   il    is  difficult    to   filter  oil'  the   very 

l i  1 1 1  ■  I  \  divided  suspension  or  colloidal  precipitate  of  silver. 

The    following    secondary    reactions   arc    found    to    take 

place  : — 

[SNa,S     20,     Na,S,Oa  :  Xa_.<> 
('"  !  \.i  ,8,0a     v.  ,0     20      2Na,80, 
(/;)      v,  8  |  \,,('\     Oi    NaCNS  ,  rTa,0 
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(c) 


\      <-{-Pb0  =  PbS-fA"a:O 
\PbS+NaCN+0=NaCNS+PbO. 


These  reactions  all  involve  the  absorption  of  oxygen, 
which  in  practice  is  brought  about  by  lengthy  agitation 

in  the  vats.  The  hrst  reaction,  resulting  in  the  production 
oi  sodium  thiosulphate,  which  is  a  silver  solvent,  repre- 
sents the  most  desirable  result  of  aeration.  The  silver 
requires  nearly  its  own  weight  of  sodium  cyanide  to 
dissolve  it.  so  that  the  consumption  from  this  cause  alone 
with  500  grm. -silver  ore  would  be  nearly  a  pound  of 
sodium  cyanide  per  ton.  This,  as  one  of  the  sources 
of  high  cyanide  consumption  experienced  with  silver  ore, 
renders  the  cyanide  regeneration  processes  more  promising 
in  Mexico  than  with  South  African  banket  gold  ores. 
When  silver  sulphide  is  agitated  in  a  cyanide  solution 
with  barium  dioxide  or  with  air  under  100  lb.  pressure, 
considerably  more  silver  is  dissolved  than  in  absence  of 
these  oxidising  agents.  A  solution  of  lead  plumbite 
containing  1-95  per  cent,  of  lead  oxide,  prepared  by  dis- 
*olvinu'  precipitated  lead  hydroxide  in  caustic  soda 
solution,  when  added  to  the  cyanide  solution  prevents 
the  precipitation  of  silver,  and  so  facilitates  the  solution 
of  silver  sulphide  in  spite  of  the  concurrent  formation  of 
soluble  sulphide.  Mercury  -alts  probably  act  in  a  similar 
way  when  present  in  the  mercurous  state. — W.  S. 

filter    alloys  ■      Some .     E.    Pannain.      Gaz.    chim. 

ital..  1908.  38. 1.,  349—351. 

Experiments  were  made  with  a  view  to  finding  metals 
or  alloys  capable  of  replacing  copper  in  silver  coins. 
Silver  can  be  alloyed  with  cobalt,  nickel,  and  manganese 
only  with  difficulty,  but  more  readily  on  addition  of  a 
third  metal.  If  silver  and  copper  be  melted  with  nickel, 
cobalt,  and  manganese  respectively,  alloys  are  obtained 
containing  the  three  constituent  metals  in  different 
proportions.  The  alloys  rich  in  silver  are  white,  malleable, 
capable  of  being  readily  polished,  and  harder  than  those 
containing  silver  and  copper  only.  The  alloys  containing 
nickel  or  cobalt  are  magnetic.  They  are  prepared  by 
first  melting  or  strongly  heating  the  nickel  or  cobalt, 
then  adding  the  copper  or  other  base  metal,  and  finally 
the  silver ;  or  better  by  melting  a  suitable  alloy  of 
nickel  or  cobalt,  and  adding  the  molten  silver  or  silver 
alloy.  Care  must  be  taken  to  employ  a  sufficiently  high 
temperature  ;  otherwise  the  mixture  separates  into  two 
parts,  one  very  rich  in  silver,  and  the  other  containing 
only  about  30  per  cent,  of  that  metal.  These  alloys 
are  specially  suitable  for  coinage  owing  to  the  care  needed 
in  their  preparation,  this  rendering  the  making  of  counter- 
feits difficult.  Moreover  they  are  harder  and  thus  more 
durable  than  ordinary  silver  coins,  and  their  magnetic 
properties  allow  of  their  ready  identification. — A.  S. 

Water   and   ferrous-iron   conical   of   minerals   and   rochs  ; 

Influence,  of  fine  grinding  on  the .     W.  F.  Hillebrand. 

J.  Amer.  (.hem.  Soc.,  1908,  30,  1120—1131. 

The  manner  in  which  a  mineral  is  ground  in  preparation 
for  analysis  has  a  considerable  influence  on  some  of  the 
constituents  ;  for  instance,  long  continued  grinding 
causes  oxidation  of  the  ferrous  iron  and  the  percentage 
of  water  is  increased.  In  order  to  remove  this  source  of 
error  it  is  recommended  that  the  mineral  or  rock  under 

i ination   be  ground  so  that  it   will  pass  a  sieve  of 
shes  to  the  linear  inch  ;    if  the  powder  thus  obtained 

nmpletely  decomposed  by  dilute  hydrochloric  acid 
within  30  minutes,  a  powder  of  this  degree  of  fineness 
can    be   used    for    all    the   determinations.     Where   finer 

ling,  either  in  air  or  under  alcohol,  is  necessary, 
determinations  of  the  water  must  be  made  on  both  the 
coarse  and  fine  portions.  For  the  determination  of  the 
ferrous  iron  it  is  preferable  to  treat  the  coarse  powder 
with  hydrofluoric  and  sulphuric  acids  and  to  titrate  with 
permanganate  until  the  solution  is  just  pink  in  colour. 
The  residue  is  allowed  to  settle,  washed  once  by  decanta- 
tion  with  water,  and  then  rinsed  into  an  agate  mortar. 
After  grinding  the  residue  for  a  short  time  under  water, 
it  is  transferred  to  a  crucible,  again  treated  with  hydro- 
fluoric and  sulphuric  acids,  and  the  solution  further  titrated 
with  permanganate. — W.  P.  S. 


Lead  etkaride  ;    Formation  of  - 
XXIV 


Patents. 


F.  M.  Perkin.     -Sec 


Tin  ore*  or  tin  dag  ;    Process  oj  treating .     P.  Jensen, 

London.     From  H.  Miihlmghaus,  Wiesbaden,  Germany. 
Eng.  Pat,  15,039,  June  29,  1907. 

Powdered  or  granulated  ores  poor  in  tin  (e.g.,  containing 
3  or  4  per  cent,  of  tin)  are  made  into  briquettes  with 
coal  or  coke,  limestone,  and  tar.  The  briquettes  are 
placed  in  a  furnace  together  with  coal  or  coke,  and  air 
or  oxygen  blown  in  from  below.  The  materials  melt  and 
siuk  in  the  furnace  until  they  reach  a  zone  where  the 
reduced  tin  is  oxidised  and  vaporised,  the  fumes  of  tin 
oxide  being  condensed  and  collected  as  usual.  (Reference 
is  directed  to  Eng.  Pats.  1527  of  1870  and  3138  of  1886 ; 
this  J.,  1887,  43.)— A.  G.  L. 

Tin-scrap ;      Apparatus    for    treating .     M.    Leitch, 

Springfield,    Mass.,    Assignor    to    Metal    Process    Co., 
New  York.     U.S.  Pat.  891,486,  June  23,  1908. 

The  apparatus  consists  of  a  '"reclining"  cylinder  with 
a  feed-opening  at  one  end  and  an  exit-opening  at  the 
other  end.  Apparatus  for  creating  a  heated  de-oxidising 
atmosphere  is  placed  within  the  "cylinder.  At  one  end 
of  this  apparatus  there  is  a  restraining  wall  to  delay  the 
passage  of  the  tin-scrap  through  the  cylinder  ;  at  the 
other  end  is  placed  a  wall  transverse  to  the  cylinder 
and  provided  with  an  opening  discharging  into  the 
cylinder.  Adjacent  to  this  wall  is  a  screening  cylinder 
and  a  scoop  operating  through  the  opening; "a  second 
screening  cylinder  may  be  placed  at  the  other  end  of  the 
heating  apparatus. — A.  G.  L. 

Tin  from  tin  plate  scrap  and  other  products  containing  tin  ; 
Process  and  apparatus  for  extracting .  H.  Branden- 
burg.    Fr.  Pat.  386,781,  Jan.  31,  1908. 

The  tin  is  dissolved  by  the  action  of  hot  caustic  soda 
in  the  presence  of  air.  Means  are  provided  lor  passing 
the  scrap,  contained  in  perforated  receptacles,  alter- 
nately through  the  solution  and  through  a  space  filled 
with  air  ;  and  for  the  aeration  and  circulation  of  the 
hot  caustic  soda  solution. — 0.  F.  H. 

Wrought  iron  and  steel ;  Process  of  and  apparatus  for 
directly    reducing    iron    ore    and    subsequently    treating 

same  for  the  man nfacture  of .     M.  Moore,  Melbourne, 

and  T.   J.    Heskett,    Brunswick,    Victoria.     Eno-.    Pat. 
26,131,  Nov.  26,  1907. 

The  patent  constitutes  an  improvement  on  the  patentees' 
previous  inventions  (this  J.,  1904,  827,  868 ;  1905,  241  ; 
1907,  52,  258).  The  reducing  gas  is  supplied  to  the 
bottom  of  the  reducing  chamber  in  such  volume  that  a 
part  only  passes  first  upwards  through  the  ore,  reducing 
it  to  metal,  and  then  to  a  second  chamber,  in  which  it  is 
fully  burnt  after  mixing  with  air,  thus  supplying  the  heat 
necessary  to  reduce  a  fresh  quantity  of  ore  :  the  other 
part  of  the  gas  passes  downwards  w'ith  the  reduced  ore, 
protecting  it  from  oxidation,  into  a  chamber  into  which 
the  ore  passes  beneath  a  bath  of  molten  slag,  and  where 
it  is  "  balled "  and  hammered  into  wrought  iron,  or 
where  it  is  mixed  with  steel-scrap,  which  has  been  melted 
in  a  cupola  furnace  with  solid  fuel,  so  as  to  take  up  a 
high  percentage  of  carbon,  if  steel  is  to  be  manufactured. 

—A.  G.  L. 

Carburising  a  molten  metal  [steel]  ;  Method  of .   C.  A. 

Keller.     Fr.  Pat,  387,461,  May  6,   1907. 

Small  pieces  of  carbon,  preferably  waste  carbons  of 
arc  lamps,  are  placed  in  a  foundry  mould  and  molten 
cast  iron  or  steel  poured  in.  The  blocks  thus  obtained, 
which  may  be  made  to  contain  known  proportions  of 
carbon,  are  used  for  the  carburisation  of  molten  steel. 

— A.  S. 
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Iron  ;    Process  and  apparatus  for  the  manufacture  of . 

X.  Wikstrom.     Fr.  Pat.  387,080,  Jan.  10.  1908.     Under 
Int.  Com-.,  Jan.  25.  1907. 

A  mixture  of  iron  ore,  lime  or  other  flux,  and  carbon, 
all  finely-divided,  falls  from  a  hopper  down  a  vertical 
channel,  at  the  bottom  of  which  it  is  met  by  a  horizontal 
blast  of  gas  and  air  at  a  temperature  of  about  1000°  C. 
The  blast  blows  the  ore  mixture  into  the  first  chamber 
of  the  furnace,  on  the  sloping  hearth  of  which  the  iron 
is  reduced,  and  whence  it  flows  into  a  second  refining 
chamber,  which  is  of  a  U-  or  annular  shape.  Both 
chambers  may  be  further  heated  electrically  by  external 
induction  coils.  The  opening  between  the  two  chambers 
is  so  small  that  the  gases  from  the  second  chamber,  to 
which  additional  gas  can  be  furnished  from  another 
source  so  as  to  give  a  reducing  atmosphere,  cannot  return 
to  the  first  chamber,  but  pass  away  through  flues  which 
serve  to  pie-heat  the  incoming  air  ;  unburnt  gases  can 
also  be  drawn  off  by  another  flue.  In  the  second  chamber 
are  placed  refining  agents,  and  separate  tap-holes  are 
provided  for  the  iron  and  slag. — A.  G.  L. 

Steel ;    Process  for  the  manufacture  and  refining  of . 

Bismarckhiitte.  Fr.  Pats.  386,785.  and  386,786.  Jan.  31, 
1908. 

(1).  The  impurities  are  eliminated  in  a  basic-lined  electrio 
furnace,  and  the  operation  completed  in  an  acid-lined 
electric  furnace,  where  recarburisation  is  effected,  and 
additions  of  other  metals,  such  as  chromium,  nickel, 
tungsten,  silicon,  etc.,  are  made.  It  is  stated  that,  owing 
to  the  ease  with  which  oxidation  is  prevented  in  the  acid 
furnace,  steel  very  low  in  manganese  can  be  made. 
(2.)  The  steel  is  made  in  an  electric  furnace  and  then 
transferred  to  a  crucible  where  it  remains  as  long  as 
necessary,  the  chief  object  being  to  allow  of  the  separation 
of  intermingled  slag.  The  necessary  additions  are  also 
made  in  the  crucible. — 0.  F.  H. 

Wolfram  [tungsten]  ;    Concentration  of  ores  containing . 

M.  Ruthenburg.  London.  Eng.  Pat.  26,810,  Dec.  4, 
1907. 

The  crushed  ore  is  screened,  mixed  with  water  to  form 
a  pulp  of  suitable  consistency,  and  separated  in  the 
usual  manner  by  gravity  on  a  concentrating  table  or 
the  like.  The  concentrates  are  then  dried  and  fed  raw 
to  a  magnetic  separator,  which  removes  the  wolfram, 
the  only  mineral  present  which  is  magnetic  at  this  stage. 
The  residue  of  this  magnetic  separation  is  now  roasted 
to  remove  arsenic  and  render  the  mundic  iron  magnetic, 
and,  after  cooling,  again  passed  through  a  magnetic 
separator.  The  roasted  mundic  is  thereby  removed,  ' 
and  the  final  residue  consists  mainly  of  pure  cassiterite. 

— 0.  R. 

Copper  from  its  ores  ;    Method  of  recovering .     H.  M. 

Wilcox,  Chicago,  111.,  Assignor  to  Esmeralda  Copper 
Precipitating  Co.,  Chicago,  111.  Re-issue  No.  12,815. 
June  16,  1908,  of  U.S.  Pat.  790,238,  May  16,  1905. 

The  ore  is  leached  with  a  suitable  reagent  in  order  to 
yield  a  neutral  solution  of  copper  sulphate  which  is  then 
treated  with  sulphur  dioxide.  The  solution  is  now 
heated  under  pressure  to  a  temperature  above  its  boiling 
point  in  order  to  precipitate  the  copper  in  metallic  form. 
The  excess  of  Bulphuric  acid  in  the  spent  solution  may 
be  neutralised,  or  may  be  used  in  dissolving  the  copper 
from  a  fresh  lot  of  ore. — 0.  F.  H. 

Gold,  >  i/n  r.  copper,  anil  platinum  from  lead  alloys  ;  Process 
of  removing  -  — .  W.  Morrison,  Des  Moines,  Iowa. 
Q.S.  Pat.  890,160,  June  9,  1908. 

Till;  lead   alloy  is   melted   with   zinc  and   a    material,   such 

as  potassium  oyanide,  which  will  melt  and  form  a  flui 
at  a  temperature  below  the  volatilisation  point  of  zinc. 
The  molten  mixture  is  agitated  and  allowed  to  cool. 

—O.  F.  1 1 . 

[A  a  i  iff, ■ini.s]    Ore    product*  ;       Process    of    trailing    rnis/od 

.     W.     A.     (aide, nil,     Johannesburg,     Transvaal. 

r.s.  Pat.  891,459,  June  23,  1908. 

Tin<:  ore-pulp,  treed  from  the  bulb  of  liquid,  is  treated 


in  a  closed  vessel  with  a  super-aerated  solvent  solutions, 
the  pressure  in  the  vessel  being  kept  greater  than  that 
of  the  atmosphere.  By  admitting  compressed  oxygen 
or  air,  the  solution  and  pulp  are  agitated  and  transferred 
from  one  vessel  to  another.  The  gold-bearing  solution 
is  then  separated  from  the  extracted  pulp,  which  is 
washed  with  precipitated  solution  or  water. — A.  G.  L. 

Precious   metals ;     Extraction   of   from    their   ores. 

J.  Baxeres  de  Alzugarav,  New  York.     U.S.  Pat.  892,110, 

June  30,  1908. 
The  ores  containing  gold,  silver,  platinum,  or  metals 
of  the  platinum  group,  are  subjected  to  a  stream  of  gaseous 
hydrogen  fluoride  or  heated  with  some  mixture  capable 
of  evolving  that  gas.  The  metals  thus  liberated  from 
combination  with  refractory  elements  may  be  recovered 
by  any  of  the  usual  methods.  The  hydrofluosilicic 
acid,  produced  by  passing  the  evolved  silicon  fluoride 
through  water,  may  be  treated  with  sulphuric  acid  for 
the  recovery  of  the  hydrogen  fluoride. — C.  A.  W. 

Gold  and  precious  metals  ;     Apparatus  for  the  extraction 
of .     A.  Stuer.     Fr.  Pat.  386,777,  Jan.  31,  1908. 

The  precious  metals  are  extracted  by  amalgamation, 
by  forcing  the  crushed  ores  with  water  under  pressure 
into  mercury  contained  in  a  series  of  iron  drums. — O.  F.  H. 

(1).  Ore-reducing  furnace.      (2).  Ores;    Method  of  dephos- 
phorising   .       (3).  Ore  ;     Method  of  treating . 

(4).  Ore-smelting  furnace.       (5).  Iron  ore  ;     Method  of 

dephosphorising  and  reducing  - .        (6).  Iron  ores  ; 

Method  of  treating .     (7).  Ingots;  Method  of  forming 

■ -.      (8).    Copper   ores ;     Method   of    treating   — . 

J.  T.  Jones,  Iron  Mountain,  Mich.,  Assignor  to  G.  A. 
St.  Clair,  Duluth,  Minn.  U.S.  Pats.  890,229—890.235 
and  890,563,  June  9,  1908. 

(1).  The  furnace  consists  of  an  ore  stack  and  a 
producer  furnace,  the  two  being  connected  by  a 
horizontal  flue.  A  water-jacketed  tuyere  projects 
through  the  wall  of  the  producer  opposite  the  con- 
necting flue,  which  together  with  a  section  of  the  wall 
of  the  producer  is  composed  of  carbonaceous  material. 
(2).  A  column  of  the  ore,  which  is  slowly  descending  in 
the  shaft  of  a  furnace,  is  subjected  to  the  action  of  a 
reducing  gas  introduced  into  the  lower  part  of  the  column, 
the  temperature  of  the  gas  being  insufficient  to  cause 
the  phosphorus  to  combine  with  the  metal.  Fresh 
hydrocarbon  fuel  is  forced  into  the  descending  column 
at  a  point  near  which  the  reduction  reaches  completion. 
(3).  Ores  containing  sulphur,  zinc,  and  iron  are  treated 
in  two  furnaces  of  the  type  described  under  (1).  In  one 
of  the  furnaces  the  ore  is  heated  by  gases  from  the  producer 
to  a  temperature  sufficient  to  drive  off  the  sulphur  but 
insufficient  to  volatilise  the  zinc,  air  being  introduced 
to  assist  oxidation.  In  the  second  furnace,  at  a  lower 
level,  the  ore  is  more  strongly  heated,  the  zinc  volatilised, 
and  the  zinc  fume  condensed.  The  unfused  residue  may 
be  treated  subsequently  for  the  recovery  of  the  iron. 
(4).  The  furnace  is  a  modification  of  that  described 
under  (1),  the  ore  stack  being  widened  out  just  below 
t  he  horizontal  flue  to  form  a  smelting  chamber.  (5)  Finely- 
divided  iron  ore  is  briquetted  with  a  mixture  of  lime 
and  clay,  and  the  briquettes  subjected  to  the  action  of  a 
reducing  gas  at  a  temperature  sufficient  to  reduce  and 
agglomerate  the  iron  particles,  but  insufficient  to  flux 
the  lime  or  cause  t  he  phosphorus  to  combine  with  the  iron. 
(6).  The  oxides  of  iron  in  the  ore  are  first  reduced  to  the 
metallic  state  at  a  temperature  insufficient  to  cause 
In  ion  of  the  ;  l:i  ■  forming  constituents.  The  reduced 
ore,  with  a.  small  percentage  of  iron  oxide,  is  more  strongly 
heated  to  cause  fusion  of  tin-  ilag,  which  is  separated  by 
gravity  from  the  still  unfused  metallic  iron.     (7).  A  large 

quantity  of  ore  mixed  with  a  binding  material  is    moulded 

into  a,  block  having  a  Lias  passage  through  it.  The  block 
is  then  subjected  to  i be  action  of  hot  reducing  gases, 
the  reduoed  metal  becoming  agglomerated  within  the  bio.  k. 

(8).  The  iron  and  copper  in  the  ore  are  first  reduced, 
without  fusion,  to  the  metallic  state.  The  temperature 
is  then  raised  to  melt  the  copper  and  slav.  which  arc 
separated   from   the  still   unfused  iron. — 0.  F.  H. 
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■iucimj  furnace,  and  method  of  treating  [iron]    ore. 

J.  T.  Jones.  Iron  .Mountain.  Mich..  Assignor  to  G.  A. 
St.  Cliir.  Duhith.  Minn.  U.S.  Pfcts.  891,549,  891,704, 
and  891,706,  Jane  23,  1 90S. 

(1).  Thk  furnace  is  provided  with  an  ore-stack  com- 
municating  with   a    closed   chamber,    placed    below    the 

stack,  by  an  opening  serving  as  the  gas-outlet  for  the 
chamber  and  the  discharge-opening  tor  the  stack.  The 
reduced  ore  mils  through  the  discharge-opening  into  a 
crusher,  thence  into  a  separator,  and  finally  into  a 
melting-furnace,  all  of  which  are  placed  within  the 
closed  chamber.  (2).  The  ore  is  subjected,  under 
deoxidising  conditions,  to  a  temperature  at  which  the 
iron  oxide  is  reduoed  to  metal,  but  the  slag-making 
constituents  do  not  become  fluid.  The  temperature  is 
then  raised  sufficiently  to  melt  the  slag-making  con- 
stituents, but  not  the  metallic  iron,  and  the  mass  is  sub- 
jected to  a  rolling  and  squeezing  process  to  remove  the 
dag.  (3).  Iron  ore  is  subjected  to  a  deoxidising  atmo- 
sphere at  a  temperature  at  which  iron  oxide  is  reduced 
to  metal  without  the  metal  or  the  slag-forming  constituent 
of  the  ore  being  melted.  The  mass  is  cooled,  crushed, 
and  screened.  The  finer  particles  of  iron  are  separated 
magnetically  from  the  screenings.  The  particles  of  iron 
are  then  mixed  with  a  binder  and  formed  into  briquettes. 

—A.  G.  L. 

Smelting-furnace.     W.  J.  Holzapfel,  Scottdale,  Pa.     U.S. 
Pat.  891,256,  June  23,  1908. 

The  furnace  consists  of  a  base  through  which  air  is  supplied, 
an  upright  casing  which  can  be  tilted,  supported  on  the 
base,  and  locking  means  for  retaining  the  casing  in  an 
upright  positiou,  these  means  consisting  of  a  coupling 
ring  which  can  be  moved  vertically,  and  a  seating  in  the 
base  for  the  ring. — A.  G.  L. 

Smelting- furnace..  J.  S.  Loder,  Assignor  to  The  Loder 
Smelter  and  Refiner  Co.,  Reno,  Nev.  U.S.  Pat.  891,349, 
June  23,  1908. 

Air  pipes,  which  are  adjustable  longitudinally,  extend 
through  openings  opposite  the  combustion  chamber  of 
the  furnace.  Fuel  pipes  extend  into  the  air-pipes,  and 
flexible  connections  are  arranged  to  supply  the  pipes 
with  air  and  fuel. — A.  G.  L. 

Furnace ;    Ore-roasting   .     W.    H.    Smith,    Berkeley, 

Cal.     U.S.  Pat,  891,300,  June  23,  1908. 

A  irRNACE  of  brick,  etc.,  is  constructed  with  its  hearth 
divided  into  two  parallel  portions,  the  adjacent  edges 
of  which  are  not  divided  structurally.  A  slot  is  formed 
in  each  of  the  portions  between  their  sides,  the  two  slots 
being  joined  by  a  curved  slot  continuation  at  one  or  both 
ends.  Rabbling  devices  and  tracks  tor  the  same  are 
provided  within  the  furnace,  the  rabbling  devices  being 
moved  by  means  passing  through  the  slot.  A  metallic 
skeleton  or  frame  is  arranged  to  support  the  rabble- 
track  and  slots  independently  of  the  brick  structure, 
and  to  keep  them  in  alignment. — A.  G.  L. 

Furnace  ;    Crucible  .     E.  H.  Schwartz,    Assignor   to 

Kroeschell  Bros.  Co.,  Chicago,  111.      U.S.  Pat.   892,012, 
June  30,  1908. 

By  means  of  a  spirally  grooved  combustion  chamber 
in  connection  with  a  receptacle  for  air,  a  gyratory  motion 
is  imparted  to  the  flame  and  products  of  combustion. 
The  chamber  communicates,  by  means  of  a  tangential 
age,  with  a  vaporiser,  the  air  supply  of  the  latter 
being  connected  with  the  air-receptacle  by  a  supple- 
mental tube. — C.  A.  W. 

Uranium  and  vanadium  from  ores  ;    Process  of  extracting 

.     H.  Fleck  and  W.  G.  Haldane,  Golden,  and  E.  L. 

White,  Denver,  Colo.     U.S.  Pat.  890,584,  June  9,  1908. 

The  ores  are  subjected  to  the  action  of  a  solution  of 
sulphurous  acid  under  pressure  in  order  to  extract  the 
uranium  and  vanadium.  The  resulting  solution  is  then 
heated  to  expel  sulphur  dioxide  and  precipitate  uranium 
as  basic  sulphite,  and  the  vanadium  precipitated  from 
the  residual  solution  by  caustic  lime. — 0.  F.  H. 


Siiih  ring  up  pa  ruins  [for  ore*,  etc.].     E.  B.  Clark,  Chicago, 

111.,    and   0.    H.    Fettel,    Hubbard,    Ohio,    Assignors   to 

American  Sintering  Co.,    Chicago.      U.S.  Pat.  891,327, 

. I  une  23,  1908. 

THK   apparatus  consists   of   a  rotatory    cylindrical  kiln, 

having  a  lining  composed  of  segments  of  cast-iron  plates 

•  it  ted 'together  to  form  a  continuous  cylinder,  the  plates 

being   provided    with    supports   connected   to    the   inner 

wall  of  the  kiln.     Means  arc  provided  to  scrape  off  material 

adhering  to  the  lining. — A.  G.  L. 

Agglomeration  of  finely-divided  materials    [ore-a] ;    Process 

for    the .     A.    P.    Foniakoff.     Fr.    Pat.     387,427, 

Feb.  21,  1908. 
FiNELY-DivroED  materials,  e.g.,  iron  ores,  are  mixed 
with  a  solution  of  a  suitable  chloride  such  as  sodium 
chloride,  or  sea-salt,  and  then  with  a  solution  of  a  soluble 
silicate,  e.g.,  water-glass,  water  being  added  if  necessary, 
so  as  to  form  a  thick  mud,  which  is  cut  up  into  briquettes 
and  allowed  to  dry  to  some  extent  before  being  charged 
into  the  furnace. — A.  G.  L. 

Fine  ores  and  the  like  ;    Briquetting  of .     A.  Nath. 

Ger.  Pat.  198,486,  May  31,  1906. 

Ax  oxidisable  substance  is  mixed  with  the  ore,  and  the 
mass  is  treated  with  oxygen  gas  or  an  oxygen-yielding 
compound,  whereby  oxidation  takes  place  with  the 
development  of  sufficient  heat  to  cause  a  sintering  of  the 
particles  of  ore  and  of  the  product  resulting  from  the 
oxidation  of  the  added  substance.  In  the  case  of  fine 
iron  ores,  iron  powder  is  used  as  the  oxidisable  substance. 

— A.  S. 

Fine    ores     or    other    metallurgical    products    containing 
silica  and  lime  ;    Process  for  hardening  lumps  formed 

from .     A.  Jerusalem.     Ger.  Pat.    197,497,  June  9, 

1907. 

The  lumps  are  hardened  by  means  of  steam  under  pressure 
in  an  inclined  rotating  drum,  through  which  they  travel 
by  the  action  of  gravity. — A.  S. 

Metallic  oxides  ;    Process  of  reducing .     E.  F.  Price 

and  F.  M.  Becket,  Niagara  Falls,  N.Y.,  Assignors  to 
Central  Trust  Co.,  New  York.  U.S.  Pat.  891,565, 
June  23,  1908. 

Ores  containing  metallic  oxides  are  reduced  by  smelting 
with  a  mixture  of  carbides  of  acid  and  basic  elements 
(silicon  carbide  and  calcium  carbide)  in  such  proportions 
as  to  form  a  suitable  slag  with  the  ore  constituents. 

—A.  G.  L. 

Ores  ;    Process   of   smelting   .     F.    L.    McGahan,   St. 

Louis,  Mo.     U.S.  Pat.  891,630,  June  23,  1908. 

The  ore  is  subjected  to  the  action  of  a  combustible  body 
so  as  to  liberate  gases  and  other  volatile  products.  The 
gases  and  vapours  are  removed,  passed  over  a  second 
charge  of  ore,  carburetted,  mixed  with  steam,  raised 
to  such  a  temperature  that  a  part  of  the  steam  dissociates, 
and  returned  to  the  smelting  zone  of  the  furnace. — A.  G.  L. 

Metals  and  their  alloys  ;  Process  for  improving  the  physical 

properties  of .     D.    Lamon,   Denver,   Colo.     U.S. 

Pat.  892,269,  June  30,  1908. 

The  metal,  or  alloy,  is  subjected  while  hct  to  the  action 
of  boric  acid  and  a  sulphate  of  aluminium.  It  is  then 
kept  for  some  time  at  a  suitable  temperature,  and  is 
finally  passed  through  an  aqueous  solution  of  the 'same 
substances. — C.  A.  W. 

Ores  containing  volatile  compounds  ;    Process  for   treating 

.     A.   M.  G.   Sebillot  and  L.  Mauclaire.     Fr.  Pat. 

387,011,  Feb.  7,  1908. 

The  fumes  coming  from  a  furnace  in  which  ores  con- 
taining volatile  compounds  are  roasted,  are  caused  to 
pass  slowly  through  a  condensing  chamber  which  is 
water-jacketed  and  is  also  provided  with  hollow  partitions 
through   which  water  is   circulated.     The  fumes  leaving 
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the  condensing  chamber  may  be  passed  through  a  series 
of  perforated  metal  plates,  or  through  a  scrubber,  in  order 
to  remove  any  uncondensed  fumes.  In  the  treatment  of 
mixed  lead  and  zinc  ores  in  shaft  furnaces,  the  lower  part 
of  the  furnace  is  water-jacketed,  and  the  zinc  fumes 
are  led  off  through  a  pipe  passing  through  the  water- 
jacket,  the  zinc  oxide  being  condensed  in  a  scrubber. 
In  the  case  of  poor  ores,  or  those  with  a  refractory  gangue, 
two  sets  of  tuyeres  are  used,  one  above  and  one  below  the 
outlet  pipe  for  the  zinc  fumes. — A.  S. 

Slag .      Process    and    apparatus    for    granulating . 

"  Pyrotrass,"  Soc.  Anon,  pour  la  Fabrication  chi  Trass 
Artif.  (Brevete)  et  ses  Applications  Ind.  Fr.  Pat. 
387,218,  Feb.  13,  1908. 

The  molten  slag  flows  down  an  inclined  channel,  the  end 
of  which  is  widened  and  inclined  more  steeply,  so  as  to 
give  a  thin  sheet  of  rapidly  flowing  slag.  Below  the 
end  of  the  channel,  and  in  a  direction  at  right  angles 
to  the  line  of  flow,  are  placed  pipes  provided  with  orifices, 
from  which  jets  of  water,  steam,  or  air  under  pressure 
are  blown  against  the  slag,  dividing  and  granulating  it. 
If  the  height  available  is  not  sufficient  to  cool  the  slag 
before  it  reaches  the  ground,  the  falling  granules  of  slag 
are  caught  on  perforated  arms  fastened  to  a  revolving 
shaft,  which  fling  the  slag  through  the  air  on  to  inclined 
planes,  whence  it  falls  on  to  an  endless  metallic  band 
which  conveys  it  to  trucks.  Each  inclined  plane  is 
provided  with  a  rose,  from  which  a  shower  of  water  is 
delivered  to  the  next  plane.  The  conveyor  is  kept  cool 
by  having  its  lower  end  placed  in  a  trough  of  water. 

—A.  G.  L. 

Non-metallic    bodies :     Process    for    applying    a    metallic 

coating  of  tin,   zinc,  and  mercury  to .     F.  Lander, 

Ger.  Pat.  192,560,  Oct,  28,  1906. 

A  uniform  thin  coating  of  pure  copal,  free  from  oil, 
is  first  applied  to  the  article,  and  the  copal  is  then  covered 
with  tin  powder.  After  about  three  days,  when  the 
coating  has  hardened,  any  non-adherent  tin  is  removed, 
the  tin  surface  is  suitably  polished,  and  amalgamated  by 
brushing  with  powdered  mercuric  chloride  and  water. 
A  mixture,  of  tartar  and  zinc  powder  is  next  rubbed  on 
the  surface  of  the  article,  and  then,  gradually,  a  con- 
centrated solution  of  stannous  chloride  containing  some 
tartar.  The  amalgamation  and  succeeding  operations 
may  be  repeated  if  desired. — A.  S. 

Aluminium    and    articles    made    therefrom ;     Process    for 

treating    the    surface    of .     A.'   Lang,    Karlsruhe, 

Germany:     Eng.  Pat.  14,194,  June  19,  1907. 

See  Addition  of  Dec.  18,  1907,  to  Fr.  Pat.  354,713  of 
1905;    this  J.,  1908,  690— T.  F.  B. 

Or>s  ;     Method    of    and    apparatus    for    concentration    of 

metallic .     D.   H.    Norris,   New  York.     Eng.    Pat. 

14.806,  June  27,  1907. 

See  U.S.  Pats.  864,856  and  873.586  of  1907";  this  J., 
1907.  1095,  and  1908,  26.— T.  F.  B. 

Metallic  dark  coatings   »/""'   metals  ;    Electrolytic  process 

for    the    production    of .      A.    Classen,     Aachen, 

Germany.     U.S.   Pat.  891,082,  .Time  30,  1908. 

S&B  Third  Addition,  of  Aug.  8,  1907,  to  Fr.  Pat,  350,964  : 
this  J.,  1908,  28.— T.  F.  B. 

Iron,  steel,  or  iron  ores  in  fusion  ;   Process  of  I  mil  nig 

_K.    A.    F.    Hiorth.     Fr.    Eat.    ::s",207,    Feb.    13,    1908. 
Under  Int.  Con  v.,  Feb.  16,  1907. 

8X1  Bug.  Pat.  3173  of  1908  ;    this  J.,  1908,  755.— T.  F.  B. 

Oilt  or  silvered  surface*;     J'roresi   for    obtaining . 

C.  A.  Bauer.  Fr.  Pat.  :tK7.54C>,  Feb.  25,  1908.  Under 
Int.  Con  v.,  March  7,  1907. 

See  Eng.  Pat.  4385  of  1908  ;   this  J.,  1908,   755.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(,4.)— ELECTRO-CHEMISTRY. 

Patents. 

Furnaces  ;    Electric .     The  Grondal  Kjellin  Co.,  Ltd., 

and  J.  Harden..  London.     Eng.  Pat,  8445,  April  11,  1907. 

The  furnace  is  of  the  type  in  which  the  material  in  an 
annular  fusion  chamber  forms  the  secondary  winding. 
The  fusion  chamber  consists  of  a  hearth  or  lining  formed 
in  a  metallic  casing,  and  is  made  detachable  from  the 
remainder  of  the  furnace,  in  order  that  it  may  be  easily 
removed  when  repairs  are  necessary,  and  a  new  lining 
placed  in  position  without,  interrupting  the  working  of 
the  furnace. — B.  N. 

Electric   currents    of   high    periodicity ;     Production   and 

employment    of    and    apparatus    therefor.     J.    Y. 

Johnson,  London.  From  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat. 
12,220,  May  27,  1907. 
Electrical  oscillations,  or  vibrations,  of  high  periodicity 
are  obtained  by  means  of  a  circuit  containing  an  electric 
arc,  with  a  current  of  air,  or  other  gas,  directed  between 
the  electrodes,  so  that  the  arc  is  not  permanently  inter- 
rupted. Regular  mechanical  vibration  of  the  arc  is 
prevented,  and  the  frequency  of  the  electrical  oscillations 
does  not  depend  upon  the  mechanical  vibration.  The 
air,  or  gas,  may  be  supplied  with  a  rotary  or  tangential 
motion,  and  the  electrodes  are  preferably  of  such  a  form 
that  the  air  is  supplied  in  a  thin  layer  of  large  area. 
For  this  purpose,  conical  or  disc-like  electrodes  are 
described.  Such  electrical  oscillations  or  vibrations  may 
be  employed  in  wireless  telegraphy. — B.  N. 

Insulating  material ';  Electric .  The  British  Thomson- 
Houston  Co.,  Ltd.,  London.  From  the  General  Electric 
Co.,  Schenectady,  N.Y.     Eng.  Pat.  18,1 11,  Aug.  9,  1907. 

Fragments  of  flake-mica  are  cemented  together  by  a 
silicious  binding  material  in  the  following  proportions  : — 
glass,  2  parts  ;  mica,  2  parts  ;  kaolin,  24  parts  ;  slate, 
12  parts  ;  sodium  silicate,  37  parts  ;  water,  23  parts. 
The  material  is  pressed,  machined  into  the  desired  form, 
and  heated  to  expel  air.  It  is  then  plunged  whilst  hot 
into  the  above  silicious  insulating  composition,  and  the 
resulting  material  is  indurated  by  the  application  of  heat 
and  pressure. — B.  N. 

Insulating,  impregnating,  and  protective  materials.     E.  S. 

Ali-Cohen,   Singapoi-e,    Strait  Settlements.      Eng.    Pat. 

5279,  March  9,  1908. 
A  thoroughly  dried,  purified,  and  oxidised  vegetable 
oil  (castor  oil,  linseed  oil,  etc.)  is  incorporated  by  the  aid 
of  heat  with  the  product  described  in  Eng.  Pat.  8071 
of  1902  (see  Fr.  Pat.  320.198  of  1902:  this  J..  1903,  34), 
the  mixture  being  afterwards  vulcanised.  By  diluting 
the  resulting  product  with  a  suitable  solvent,  such  as 
benzene,  it  may  be  used  for  impregnating  porous  material, 
or  for  waterprooling  or  insulating  purposes. — B.  N. 

Plastic  material  ;    Process  of  manufacture  of  a opaque 

or  transparent,  non-inflammable,  insulator  of  heat  and 
electricity.  11.  M.  Proveux.  Fr.  Pat.  387,429,  Feb.  i'l. 
1908. 

The  material  is  obtained  from  a  solution  of  casein,  sodium 
or  potassium  hydroxide  or  other  alkali,  boric  acid  dissohed 
in  alcohol  with  heat,  with  addition  of  sulphoricinate  of 
sodium  and  animal  nils.  Filling  materials  are  added  to 
give  the  necessary  consistency. — B.  N. 

Elect  roli/tir     nil.      It,    B.    Ingram,     Wilkinsburg,     Pa., 
Assignor  to   Westinghonse  Electric  and  Manufacturing 
Co..    Pennsylvania.      U.S.    Pat.   891, 995,  June  30,    L908. 
The  cell   comprises  a  number  of  similar,    circular,   tray- 
shaped     plates,     each      having    a    central     "upwardly- 
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extending  Erratro-oonioaJ  indentation."  Those  are  sup- 
ported by  ■  vertioal  rod.  with  insulating  spacing  pieces 
between  the  adjacent  plates,  whereby  each  plate  is 
supported  above  the  maximum  level  of  the  liquid  in  the 
plate  below,  and  at  a  predetermined  distance  from  each 
of  the  adjacent  plates.  The  assembled  plates  are  disposed 
in  a  containing  tank. — B.  N. 


Electrolytic  vessels.     C. 


E.  Sum. 

1907 


Fr.  Pat.  385,135,  Dec.  17, 


The  hollow  permeable  diaphragm,  8,  diminishes  in 
thickness  towards  the  top,  and  is  closely  surrounded  by 
a  metallic  envelope,  9,  acting  as  the  cathode,  the  latter 
being  provided  with  projecting  points,  which  are  let  into 
the  diaphragm.  The  anodes,  10,  consist  of  a  series  of 
carbon  rods,  disposed  in  the  interior  of  the  diaphragm 
chamber,  and  are  carried  by  an  independent  insulated 
support,  11,  which  is  provided  with  a  dome,  and  forms 
a  cover  for  the  anode  chamber.  A  separate  receptacle,  18, 
the  height  of  which  may  be  regulated,  is  provided  for 
the  admission  of  electrolyte  into  the  main  vessel  through 
the  rubber  tube,  21.  A  float,  27,  is  connected  to  a  rod,  26, 
which  projects  vertically  into  a  tube,  25,  closed  at  the  top, 
the  position  of  the  rod,  26,  indicating  the  height  of  the 
liquid  in  the  anode  chamber. — B.  X. 

Electrolytic  apparatus  with  carrying  apron,  applicable  to 
the  bleaching  and  scouring  of  vegetable  and  animal  fibre.", 
textile  fabrics,  paper  pulp,  and  to  the  treatment  of  all 
liquids.  A.  Dassonville.  Fr.  Pat.  387,104,  Feb.  10, 
1908. 

The  apron,  carrying  the  material,  consists  of  two  endless 
sheets,  with  rods  of  wood  and  plates  of  carbon  alter- 
nately fixed  between  them,  the  apron  moving  between 
extreme  electrodes,  various  types  of  which  are  described, 
fixed  at  the  ends  of  the  bath.  The  plates  of  carbon  act 
as  movable  electrodes,  which  successively  change  their 
polarity.  Alternative  forms  are  described,  in  which  the 
plates  of  carbon  are  suitably  supported  in  a  fixed  position 
at  the  interior  of  the  movable  apron.  By  means  of  a 
reversing  commutator,  the  extreme  electrodes,  and 
therefore  the  fixed  electrodes  at  the  interior  of  the  apron, 
may  be  made  to  successively  change  their  polarity. 
This  prevents  fouling  of  the  carbon,  or,  if  metallic 
electrodes  are  used,  suppresses  the  formation  of  metallic 
salts  in  the  electrolyte,  by  alternate  oxidation  and 
reduction  of  the  electrodes. — B.  N. 

Galvanic  cells  of  the  Bunsen  type  ;  Method  of  operating 
.     K.  Heintz.     Ger.  Pat.  198,019,  Feb.  24,  1906. 

Is    order    to    effect    the    complete    utilisation    of    the 


depolarising  agent,  the  concentration  of  the  sulphuric 
acid  is  not  allowed  to  fall  below  28°  B.  The  renewal  of 
the  sulphuric  acid  thus  becomes  necessary  only  when 
the  acid  is  no  longer  capable  of  dissolving  further 
quantities  of  the  reduction  products  (chromium  sulphate, 
manganese  sulphate,  etc.)  formed  in  the  depolarisation. 

— A.  S. 

Ozone ;     Apparatus    for    the    preparation    of .     W. 

Elworthy  and  W.  Kolle.  Fr.  Pat.  386,869,  Feb.  3,  1908. 
The  apparatus  consists  of  a  series  of  ozonising  elements, 
each  composed  of  a  dielectric  tube  and  an  interior  and 
exterior  conducting  helix,  not  in  contact  with  the  tube. 
These  elements  fit  one  within  another  concentrically, 
in  such  a  way,  that  the  exterior  conductor  of  one  element 
becomes  the  interior  conductor  of  the  surrounding  element, 
and  so  on.  The  central  conductor  is  a  metal  rod,  and 
alternate  conductors  are  connected  with  the  two  terminals 
of  an  electric  circuit.  Air  is  made  to  circulate  through 
each  element  of  the  ozoniser  in  turn,  between  the 
dielectric  tubes  and  the  conductors :  it  thus  becomes 
much  enriched  in  ozone,  without  a  corresponding 
expenditure  of  current. — F.  Sodn. 

Nitrogen  ;  Process  and  apparatus  for  oxidising  atmospheric 

by  electricity.     D.   Helbig,   Brescia,   Italy.     Eng. 

Pat,  27,790,  Dec.  17,  1907. 

See  Fr.  Pat.  385,193  of  1907  ;  this  J.,  1908,  576.— T.  F.  B. 


Refractory    or    insulating    material. 
See  IX. 


Ft     Pat.    387,511. 


(B. )— ELECTRO- METALLURGY. 

Steel ;     Desulphurising  of ,    in  the  electric  induction 

furnace.     B.  Osann.     Stahl  u.  Eisen,  1908,  29,  1017 — 
1022. 

An  account  of  experiments  made  in  a  small  Rochling- 
Rodenhauser  induction  furnace  in  Volklingen  (see  also 
this  J.,  1908,  757).  The  furnace  was  fed  with  molten 
steel  from  the  converter,  usually  containing  0-07  to  0-08 
per  cent,  of  carbon  ;  if  the  carbon  is  much  above  this 
it  must  be  burnt  out  to  about  this  content,?  before  the 
removal  of  phosphorus  can  begin.  The  dephosphorising 
is  carried  out  by  addition  of  lime  and  mill  cinder,  and  the 
phosphoric  slag  is  removed.  Then  ferrosilicon  and  carbon 
are  added,  followed  by  lime  and  fluorspar ;  the  first 
ferrosilicon  is  added  in  pieces  as  large  as  a  hen's  egg. 
and  subsequent  additions  are  gradually  made  of  frag- 
ments the  size  of  coarse  gravel,  till  the  slag  is  white, 
and  is  thus  seen  to  contain  no  iron.  The  metal  can  then 
be  poured,  and  the  sulphur  content  is  usually  found  to 
be  not  more  than  0-008— 0-016  per  cent.  The  essentials 
for  success  are  an  iron-free  slag  and  complete  protection 
from  the  air.  Ferromanganese,  used  instead  of  ferro- 
silicon, was  found  to  be  ineffectual.  The  ferrosilicon, 
reducing  iron  oxide  according  to  2FeO+Si  =  2Fe+Si02, 
raises  the  temperature  of  the  bath,  and  the  silica  formed' 
tends  to  make  the  slag  more  fluid,  and  thus  both  to 
exclude  air  more  efficiently  and  to  secure  better  contact 
between  the  metal  and  the  lime  in  the  slag  for  the  desul- 
phurising reaction. — J.  T.  D. 

[Copper]  Electroplating  baths  ;     Rapid  analysis  of  . 

E.  Pannain.  Gaz.  chim.  ital.,  1908,  38,  I.,  352—355. 
A  rapid  method  for  the  determination  of  copper  sulphate 
and  free  sulphuric  acid  in  copper- plating  baths  is  given. 
A  known  quantity  of  the  solution  is  diluted  to  ten  times 
its  volume,  and  25  c.c.  of  the  diluted  solution  poured 
into  a  flask  containing  a  large  excess  of  finely  powdered 
potassium  iodide.  The  iodine  liberated  by  the  copper 
sulphate  is  titrated  with  JV/10  thiosulphate. 

2CuS04+4KI=Cu2I2+2I+2K2S04. 
Potassium  iodate  is  now  added  to  the  solution,  when  the 
free  sulphuric  acid  present  causes  the  liberation  of  a  further 
quantity  of  iodine  from  the  iodate  and  iodide  ;  the  free 
iodine  is  titrated  as  before.  For  control  purposes  the 
copper  sulphate  and  sulphuric  acid  are  determined  together 
in  another  25  c.c.  of  the  solution,  by  adding  potassium 
iodide  and  iodate,  and  titrating  the  liberated  iodine. — A.  S. 
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Patents. 

Anode  slimes  ;     Treating  from  electrolytic  refining  of 

lead.  A.  G.  Betts.  Troy,  N.Y.  U.S.  Pats.  891,395 
and  891,396,  June  23,  1908. 

(1).  The  slime  is  oxidised  and  melted,  with  the  addition 
of  "  unoxidised  or  comparatively  little  oxidised  slime  " 
as  reducing  agent,  in  order  to  convert  antimony  peroxides 
into  trioxide,  thus  producing  a  slag  which  contains  most 
of  the  lead  and  antimony,  and  an  alloy  containing  the 
silver  and  gold.  The  slag  is  then  treated  with  an  acid, 
such  as  hydrofluoric  acid,  or  a  mixture  of  acids,  in  order 
to  remove  the  antimony.  (2).  The  slime  is  oxidised  and 
fused,  with  the  addition  of  material  containing  sulphur, 
such  as  antimony  sulphide,  thus  producing  a  fusible  slag 
containing  most  of  the  lead  and  antimony,  and  a  matte 
containing  most  of  the  copper  and  precious  metals. — B.  N. 

Low-carbon  metals  or  alloys  ;  Process  of  making  — — . 
F.  M.  Becket,  Niagara  Falls,  N.Y.,  Assignor  to  Electro- 
metallurgical  Co.,  West  Virginia.  U.S.  Pats.  891,898 
and  892,211,  June  30,  1908. 

(1).  A  low-carbon  fei'io-chrome  is  produced  by  smelting 
an  oxide  ore  of  chromium  and  silicon  with  carbon  in  the 
electric  furnace.  In  this  way  a  metal,  rich  in  chromium 
and  silicon,  is  obtained,  and  is  treated  with  a  further 
quantity  of  the  ore  to  the  end  that  the  latter  element 
may  be  wholly  or  partially  oxidised.  The  process  may 
be  varied,  but  the  preliminary  production  of  a  high- 
silicon  alloy  is  an  essential  feature.  (2).  A  charge,  con- 
taining an  ore  of  a  refractory  metal  and  a  reducing  agent, 
is  smelted  in  the  electric  furnace  between  metallic  elec- 
trodes, these  last  being  capable  of  alloying  with  the  reduced 
product  and  being  so  cooled  at  the  working  ends  as  to 
permit  their  consumption,  and  consequently  the  com- 
position of  the  final  product,  to  be  regulated.  In  this 
way,  using  electrodes  of  iron,  low-carbon  ferro-alloys 
can  be  obtained. — C.  A.  W. 

Electric  furnace  method.  F.  M.  Becket,  Niagara  Falls, 
Assignor  to  Electrometallurgical  Co.,  West  Virginia. 
U.S.  Pat.  892,212,  June  30,  1908. 

The  heat  is  retained  within  the  molten  bath  by  means 
of  a  superficial  crust  of  the  solidified  constituents  of  the 
latter.  Apertures  are  provided  around  the  electrodes, 
in  this  crust,  for  renewing  the  charge  and  allowing  the 
escape  of  volatile  by-products. — C.  A.  W. 

Metals  and  metalloids  ;    Process  for  extracting from 

ores,  etc.,  containing  them.  H.  Herrenschmidt.  Sixth 
addition,  dated  April  20,  1907,  to  Fr.  Pat.  369,878, 
Sept.  18,   1906  (this  J.,   1907,  208,  419;    1908,  506). 

The  process  described  in  the  main  patent  is  applied  to 
the  preparation  of  metallic  borides,  the  ore  being  reduced 
by  means  of  carbon  in  an  electric  furnace,  in  presence  of 
an  excess  of  boric  acid  or  other  boron  compound.  By 
excess  is  meant  a  quantity  of  boric  acid  over  and  above 
that  necessary  for  effecting  the  fusion  of  the  charge. — A.  S. 

Ores,  especially  iron  ores  ;  Process  for  the  reduction  of . 

K.   A.    F.    Him tli.     Fr.    Pat.    387,284,    Feb.    17,    1908. 

Under  Int.  Conv.,  Feb.  21,  1907. 
Ckaimiitk  rich  in  silica,  of  too  poor  a  quality  to  be  used 
for  making   pencils,  crucibles,  etc.,  is  used   as  reducing 
agent  in  electric  furnaces,  especially  for  iron  ores. — A.  G.  L. 

Nickel-plating,    copper -plating   or    brassing,    avoiding    the 

oxidation  of  the  iron  or  steel  so  treated  ;  Process  for . 

J.  Lafond.      Fr.  Pal.  :$80,787,  Jan.  31,  1908. 

Tmk  articles  are  fire!  covered  with  b  layer  of  zinc  deposited 
electrolytically,  then  polished  and  burnished,  and  final); 
electroplated  with  nickel,  copper,  or  brass  in  the  usual 
way.  In  the  ca  e  of  nickel  plating,  however,  the  articles 
after  being  polished  and  burnished  are  lightly  silvered) 
amalgamated,  or  coppered.— O.  P.  H. 


Metals  ;    Process  for  the  electro-deposition  of by  wet 

processes,  dispensing  with  the  preliminary  scouring  of 
the  objects.     A.  Levy.     Fr.  Pat.  385,058,  Feb.  25,  1907. 

The  anodes  are  formed  of  the  metal  or  alloy  to  be 
deposited,  and  the  electrolyte  consists  of  a  concentrated 
solution  of  an  alkali  hydroxide,  to  which  has  been  added 
a  small  proportion  of  an  alkali  cyanide,  phosphate,  or 
pyrophosphate,  with  or  without  the  addition  of  an  alkali 
sulphite,  bisulphite,  or  hyposulphite.  The  C3'anide  may 
be  replaced  by  chloride,  iodide,  etc.,  but  in  this  case  the 
alkali  sulphite,  bisulphite,  or  hyposulphite  must  be  added  ; 
or  in  place  of  the  alkali  cyanide,  etc.,  a  cyanide,  chloride, 
iodide,  phosphate,  or  pyrophosphate  of  the  metal  to  be 
deposited  may  be  added  to  the  concentrated  alkali. — B.  N. 

Tin  deposits  ;    Obtaining  pure,  dense  by  electrolysis 

of  an  alkali  sulphostannate  solution.  B.  Neumann. 
Ger.  Pat.  198,289,  Dec.  24,  1905. 

The  electrolyte  consists  of  an  alkali  stannate  solution 
to  which  alkali  sulphide  has  been  added.  The  electrolysis 
is  performed  at  a  temperature  of  at  least  70°  C,  and  the 
tin  is  obtained  as  a  dense  silver-white  deposit. — A.  S. 

Removing   from   metallic   or   other   surfaces   the   layers   of 

plating   metal,    etc.,    covering    them ;     Process    of   

[electrolytically].  Kings  Norton  Metal  Co.,  Ltd.,  and 
T.  R.  Bayliss,  W.  R.  Hodgkinson,  J.  H.  Hardcastle, 
A.  H.  Coote,  and  R.  A.  E.  Payne.  Fr.  Pat.  387,117, 
Feb.  11,  1908. 

The  article  to  be  treated  is  made  the  anode  in  an  electrolytic 
bath,  in  which  the  electrolyte  is  an  ammoniacal  liquid, 
and  the  cathode  one  or  more  plates,  bars,  rods,  tubes,  or 
other  electrical  conductors  in  metal.  The  cathode  may 
be  given  a  movement  of  rotation,  preferably  rapid.  The 
electrolyte  may  contain  an  acid  amide,  or  an  ammonium 
salt,  preferably  of  an  organic  acid,  in  solution  with 
ammonia. — B.  N. 

Anodes  in  electrolytic  vessels.     A.  Levy.     Fr.  Pat.  385,059, 
Feb.  25,  1907. 

The  anode  is  enclosed  in  a  porous,  permeable  diaphragm, 
which  offers  little  resistance  to  the  passage  of  the  current. 
Short-circuits,  between  the  anode  and  the  suspended 
objects  forming  the  cathode,  are  thus  avoided,  and  the 
insoluble  products  forming  at  the  anode  are  prevented 
from  mixing  with  the  electrolyte.  The  diaphragm  may 
consist  of  an  envelope,  perforated  or  not,  of  cloth,  wood, 
or  pasteboard,  or  of  perforated  insoluble  material,  such  as 
celluloid  or  ebonite.  In  order  to  prevent  the  anode  from 
being  raised  from  the  bath,  or  otherwise  manipulated 
by  hand,  the  anode  and  diaphragm  may  be  enolosed 
in  a  framework  of  wood  or  other  suitable  insoluble  material. 
provided  with  an  appropriate  fastening. — B.  N. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Cocoanut   oil ;     Unsaponifiable   constituents   of ,    and 

detection    of   that    fat    in   butler.     H.    Matthes    and    E. 
ArLnm.mn.      Bor.,  1908,  41,  2000—2001. 

The  unsaponifiable  matter  of  cocoanut  oil  was  found  to 
contain,  in  addition  to  ordinary  phytosterol,  another 
phytosterol  giving  similar  reactions,  but  forming  on 
addition  compound  containing  2  mols.  of  bromine.  One 
kilo,  of  the  lat  yielded  125  gnu.  of  crude  phytosterol 
(m.  pt.  135°-  -140°  ' '.)  and  0-25  grm.  of  a  fluid  unsaponifiable 
constituent.  The  aoetylated  crude  phytosterol 
(m.  pt  126°— 128°  C.)  when  brominated  in  ether  and 
aoetic  acid,  yielded  a  tetrabromide  (m.  pt.  180°-  -183°  ('.), 

uhil.t  the   liltial evaporation  yielded  minute  crystals 

of    phytosteryl    acetate  dibromide,    which    melted,   after 

reerystallisation     from     alcohol,    at     132'       135°    C.      Since 

butter  contains  only  cholesterol,  which,  according  to 
W'mdaus,   does  not   give  an    ncotate-tetrabromide,  it     is 
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sted  that  •  sensitive  method  of  detecting  ooooanul 
oil  in  batter  may  be  baaed  <m  an  examination  of  the 

unsaponifiable   matter. — C.  A.  M. 


Jlaiitra   tallow  and   mafura   oil.     W.    R.    Daniel   and   J.    ; 
MeCrae.     Analyst.    1908,   33.   276—277. 

Specimens  of  the  oil  and  fat  prepared  by  natives  in 
Portuguese  East  Africa  from  the  seeds  of  TrichUia  emetica 
have  been  examined.  The  fruit  of  this  tree,  which  is 
known  amongst  the  native  tribes  as  Umkuhln,  Mkhuklu, 
Marba,  Marwa-Maawa,  Gnanda,  Mafonreira,  Mafura,  or 
Maturrera.  is  about  IS  mm.  long,  and  contains  three 
loeoli,  each  enclosing  one  to  three  bright  red  seeds  with 
a  large  black  spot.  On  drying  the  seeds,  they  appear 
as  small  brown  nuts  covered  with  a  thin  shell  easily 
detached  by  robbing,  but  the  change  of  colour  proceeds 
only  slowly,  under  ordinary  circumstances.  The  oil 
is  obtained  by  the  natives  by  boiling  the  seeds 
and  skimming ;  it  is  used  for  cooking  purposes.  The 
tallow  is  made  by  crushing  the  seeds ;  it  is  used  for 
greasing  the  skin.  The  slightly  yellowish  oil  congeals  j 
when  cooled  for  some  hours  at  5°  C.  It  has  the  following  j 
characters  :— Sp.  gr.,  0-931  at  15°/150  C,  0-920  at  30°/15°  C,  I 
0-913  at  40715°  C.  ;  Zeiss  butvro-refractometer 
reading,  05-6°  at  20°  C,  60-1°  at  30°  C,  54-6°  at  40°  C. ; 
acidity  (as  oleic  acid).  8-9  per  cent.  ;  saponifica- 
tion value,  202*5 :  iodine  value,  66 ;  saponification 
value  of  aeetylated  oil,  about  235 ;  acetyl  value  (corr. 
for  volatile  acidity),  36-5 ;  Reichert-Wollny  value,  2-0 ; 
unsaponifiable  matter,  0-8  per  cent.  The  oil  is  optically 
inactive,  and  gives  no  reaction  by  Halphen's  test. 

The  mixed  insoluble  fattv  acids  vielded  the  following 
constants  .-— Sp.  gr.,  0-854"  at  92°/15°  C.  ;  solidifying 
point,  44-2°  C.  ;  Zeiss  butyro-refractometer  reading  at 
50°  C,  37-2°;  neutralisation  value,  201;  saponification 
value,  206 ;    iodine  value,  68. 

The  vellowish  tallow  showed  the  following  constants  : — 
Sp.  gr!,  0-909  at  30°/15°  C,  0-902  at  40°/15°  C.  ; 
m.  pt.,  29-5 — 38°  C.  ;  Zeiss  butyro-refractometer  reading 
at  40°  C,  47 -3°;  acidity  (as  oleic  acid),  14-7  per  cent.  ; 
saponification  value,  201  ;  iodine  value,  43-5  ;  saponifica- 
tion value  of  aeetylated  oil,  218 ;  acetyl  value,  16 ; 
Reichert-Wollny  value,  T3 ;  unsaponifiable  matter, 
1-2  per  cent. 

The  mixed  fatty  acids  from  the  tallow  gave  the  following 
constants :— Sp.  gr.,  0-843  at  92°/15°  C.  ;  solidifying 
point,  52-1°  C.  ;  Zeiss  butyro-refractometer  reading  at 
57=  C,  26-3 ;  neutralisation  value,  204  ;  saponification 
value,  205 ;    iodine  value,  46. 

The  supposed  toxic  properties  of  the  tallow  have  not 
been  verified. — R.  L. 


Fats  ;    Rancidity  of .     A.   Scala.     Gaz.   chim.   ital., 

1908,  38,  I.,  307—327. 
The  rancidity  of  fats  is  stated  to  be  due  to  the  formation 
of  substances  of  unpleasant  odour  and  taste,  partly  of 
an  aldehydic,  partly  of  an  acid  character.  The  aldehydic 
substances  are  volatile.  A  specimen  of  them  was  freed 
from  the  acid  substances  by  treatment  with  barium 
hydroxide  solution,  and  then  distilled,  two  fractions 
distilling  between  133°  and  170°  C.  and  between  170° 
and  240°  C.  being  collected.  These  fractions  and  also 
the  residue  were  oxidised  with  permanganate,  and  the 
different  acids  produced,  were  separated  by  means  of  their 
barium  salts.  From  the  two  distillates  there  were  thus 
formed  cenanthylic,  pelargonic,  and  butyric  acids,  and 
probably  caproic  acid  ;  and  from  the  residue,  caprylic 
and  capric  acids.  The  rancid  odour  and  taste  of  fats 
and  oils  is  probably  mainly  due  to  cenanth3*lic  and 
pelargonic  aldehydes,  and  in  lesser  degree  to  caproic 
and  butyric   aldehydes. — A.  S. 


Potassium  soaps  of  different  fats  ;    Solubility  of in 

alcohol.     J.    Freundlkh.     Chem.    Rev.    Fett-  u.  Harz- 
Ind.,  1908,  15,  133—136;    160—161. 
A  STrrjY  of  the  differences  in   solubility   in   alcohol   of 
the   potassium  soaps   of  different  fats,   ha;   been    made, 


and  the  construction  of  a  method  of  distinguishing 
between  them,  has  been  attempted.  A  concentrated. 
(5  per  cent.)  solution  is  obtained  by  saponifying 
1  to  1-1  grm.  of  the  fat  with  20  c.c.  of  N/2  alcoholic 
potassium  hydroxide  solution,  and  this  is  diluted 
with  absolute  alcohol  to  obtain  the  jveaker  solutions. 
The  potassium  soaps  of  the  fats  examined  could  be 
classified  into  the  following  groups: — (1).  Those  giving 
a  5  per  cent,  solution  which  remained  clear  at  l0°  C. : 
castor  oil,  sesame  oil,  cocoanut  oil,  cotton  "  stearin  "  ; 
edible  linseed  oil ;  poppy  oil.  (II).  Those  giving  a  1-25  per 
cent,  solution  clear  at  10°  C.  :  lard,  butter,  palm  oil,  rape 
oil,  technical  sunflower  oil.  (III).  Those  giving  a  0-31 
per  cent,  solution  clear  at  10°  C.  :  ox  tallow,  arachis  oil, 
mutton  tallow.  (IV).  Those  giving  a  0-16  per  cent, 
solution  clear  at  10°  C. :  fat  from  Mimusops  Djave,  stearin. 
The  fatty  acids  recovered  from  the  soaps  separated  into 
two  fractions  by  filtering  off  the  portion  insoluble  in 
alcohol,  showed  pronounced  differences.  Thus  in  the 
case  of  lard,  the  fatty  acids  from  the  insoluble  soaps  were 
hard  and  friable,  whilst  those  from  the  dissolved  soaps 
were  soft  and  yellow.  In  making  use  of  the  behaviour 
of  the  soaps  in  analysis,  the  determinations  should  be 
made  at  varying  concentrations,  temperatures,  and 
durations  of  treatment.  After  cooling,  and  filtration,  it 
is  best  to  wash  the  residue  with  absolute  alcohol.  Subse- 
quently it  may  be  dissolved  in  hot  alcohol,  and  examined 
further  by  the  usual  methods. — C.  A.  M. 

Soap  ;  Chemical  control  of  the  manufacture  of .       V. 

Boulez.     Bull.  Soc.  Chim.  Belg.,  1908,  22,  208—218. 

Soaps  ;  Disinfectant  constituents  of .     H.  Reichenbach. 

See  XVHIC. 


Patents. 

Colouring   fats,    oils,    resins,    and   analogous   compounds  ■ 

Process    for .     Chem.    Fabr.    Florsheim,  Dr.    H. 

Noerdlinger.     Ger.  Pat.  198,470,  Feb.  1,  1907. 

Fats,  oils,  or  resins  are  mixed  with  an  organic  metal  salt 
(e.g.,  a  salt  of  a  fatty  or  resin  acid),  alone,  or  in  presence 
of  a  solvent,  and  then  treated  with  a  mordant  dyestuff: 
the  fat,  etc.,  may  be  first  mixed  with  the  dyestuff,  and 
the  latter  fixed  by  the  organic  salt,  or  the  salt  and  dyestuff 
may  be  added  to  the  fat  together,  either  in  the  dry  state 
or  dissolved  in  a  solvent  of  (or  substance  soluble  in)  the 
fat,  etc.  One  claim  covers  the  production  of  the  organic 
metal  salt  by  precipitation  in  the  solvent  or  in  the  fat, 
oil,  or  resin.— T.  F.  B. 

Liquids  [oils,  etc.~]  ;  Process  for  the  improvement  or  refine- 
ment of .     T.  Macherski  and  E.  Koperski,  Brest- 

Litowsk,  Poland.     Eng.  Pat.  17,607,  Aug.  1,  1907. 

See  Addition  of  June  22,  1907,  to  Fr.  Pat.  377,700 ;  this 

J.,  1907,  1244.— T.  F.  B. 

Viscous  liquids  produced  by  heating  glycerin.     Ger.   Fat. 
198,711.     See  V. 

Polyglycerins  from  glycerin.     Ger.  Pat.  198,768.     See  XX, 


XIIL— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(.4.)— PIGMENTS,  PAINTS. 
Patents. 

Dyes  {lakes  from  azo  dyestuff s~\  ;    Manufacture  of . 

E.     Ulrichs,     Charlottenburg,     Germany.     Eng.     Pat. 

17,676,  Aug.  2,  1907.     Under  Int.  Conv.,  Nov.  2,  1906. 
Alkaline- earth  or  heavy  metal  salts  of  azo   dyestuffs 
containing  a  sulphonic  acid  group,  are  ground  dry  with 
calcium  or  barium  sulphate,  alumina,  or  other  substratum. 

— T.  F.  B. 
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Celluloid,   ivory,  etc.  ;    Applying  paitit  to .     Fr.   Pat. 

386,846.     See  XIX. 

(B.)— RESINS,  VARNISHES. 

,  Patent. 

Colouring    fats,     oils,     resins,    etc.     Ger.    Pat.     198,470. 
See  XII. 

(C.)— INDIA-RUBBER,  &c. 

Patents. 

Benzene  or  other  volatile  solvents  ;    Process  and  apparatus 

for  the  recovery  of especially  in  the  manufacture 

of  rubber-coated  goods.  E.  Bataille.  Fr.  Pat,  387,325, 
May  4,  1907. 
A  cover,  provided  with  passages  for  the  entry  and  exit 
of  hot  air,  is  placed  on  the  drying  table  over  which  the 
fabric  is  passed,  and  the  current  of  air  (entering  at  the 
centre  and  leaving  near  the  openings  through  which  the 
fabric  passes,  or  vice  versa)  is  so  regulated  that  the  pressure 
at  the  openings  for  the  passage  of  the  fabric,  is  the  same 
as  that  of  the  atmosphere  outside,  thereby  avoiding  any 
loss  of  the  volatile  solvent.  The  hot  air  charged  with 
the  vapour  of  the  solvent  is  passed  through  a  condenser, 
etc.,  to  recover  the  same,  then  through  a  reheater.  and 
back  over  the  drying  table. — A.  S. 

Caoutchouc  and  gums  ;  Apparatus  for  the  extraction  of . 

Nicolas  et  Cie.  Fr.  Pat.  387,243,  Feb.  14,  1908. 
The  apparatus  consists  essentially  of  a  long  chum  in  which 
several  independent  conveyor  screws  are  mounted  on  a 
single  shaft,  these  screws  acting  in  conjunction  with 
fixed  and  rotating  sets  of  knives,  in  order  to  effect  the 
disintegration  of  the  raw  material  and  the  separation  of 
the  rubber. — A.  S. 

Elastic     compositions.     L.     Roland,     Paris.     Eng.     Pat. 

26,432,  Nov.  29,  1907.     Under  Int.  Conv.,  Dec.  5,  1906. 
See  Addition  of  Dec.  5.  1906,  to  Fr.  Pat.  364,075  of  1906  ; 
this  J.,  1907,  539.— T.  F.  B. 

Indiarubber  ;  Process  of   preparing for  vulcanisation. 

H.    Scholz,   Assignor  to   B.   Gratz,   Berlin.     U.S.    Pat. 

891,866,  June  30,   1908. 
See  Fr.  Pat.  363,341  of  1906  ;  this  J.,  1906,  895.— T.  F.  B. 


XIV.— TANNING,   LEATHER,   GLUE,   SIZE. 

Hide-powder  ;      Preservative     effect      of     "  boro-phenol " 

upon  chromed .     J.  G.  Parker  and    A.  T.  Hough. 

Collegium,  1908,  252—255. 
The  powder  is  chromed  and  washed  as  prescribed  in  the 
official  regulations  of  the  International  Assoc,  of  Leather 
Trade  Chemists,  and  is  then  covered  with  a  solution 
containing  I  pari  of  anhydrous  phenol,  and  2  parts  of  boric 
acid  per  1000,  in  a  bottle  closed  with  a  rubber  bung. 
When  required  for  use,  the  powder  is  squeezed  and 
bed,  and  the  decessary  quantity  weighed  out  as  for 
the  official  method,  the  portion  not  required  being 
put  back  in  the  bottle  and  again  oovered  with  the  preserva- 
tive solution.  Analyses  carried  out  with  hide  powder 
which  had  been  preserved  in  this  manner  for  14  days, 
gave  results  for  non-tannins  varying  by  only  3  mgrms. 
from  those  obtained  with  freshly  prepared  powder. — II.  Bit. 

Leather  jj    Deterioration  of under   the  influence  of  gas 

fumes.     M.  C.  Lamb.     .).  Soo.  Dyers  and  Col.,  1908,  24, 
160—166. 
A  series  of  experiments  on  the  influence  of  the  tannage, 
dyeing,  and  finishing,  on  the  decay  of  modern  bookbinding 


leathers.  The  conclusions  of  the  Committee  of  the 
Society  of  Arts  (see  this  J.,  1901,  819  ;  1902,  128)  are 
further  confirmed.  Algarobilla,  chesnut  extract,  and 
myrobalans  are  stated  to  be  the  most  suitable  tanning 
materials  for  such  leathers,  next  to  sumach.  Chrome 
tannages  are  also  suggested  for  the  production  of  non- 
decaying  leathers.  The  influence  of  various  "  finishes  " 
on  the  permanence  of  these  leathers  was  also  investigated, 
shellac,  albumin,  formaldehyde-gelatin,  and  linseed  finishes 
being  used.  The  results  show  that  the  most  resistant 
to  deleterious  influences  is  the  shellac  finish,  and  the 
next  best,  egg-albumin.  Japanned  leathers  also  with- 
stand well  the  action  of  heat  and  gas  fumes. — H.  G.  B. 

Patents. 

Tanning  process.     E.  Perrot.     Fr.  Pat.  386,840,  April  19, 
1907. 

It  is  claimed  that  a  strong,  very  supple  leather  is  obtained 
by  treating  the  skins  first  in  a  solution  of  magnesium 
sulphate  and  alum  and  then  in  a  bath  prepared  with 
gambier  extract. — A.  S. 

Leather  ;    Process  of  recolouring .     E.   M.   Robbins, 

Buffalo,  N.Y.     U.S.  Pat,  891,864,  June  30,  1908. 

The  leather  is  treated  first  with  a  solution  capable  of 
penetrating  it  and  separating  the  fibres,  and  then  with  a 
solution  containing  colouring  matter,  which  adheres  to 
the  fibres  and  unites  with  the  portion  of  the  first  solution 
remaining  in  the  leather.  For  example,  the  leather  is 
first  treated  with  a  solution  composed  of  an  animal  oil, 
a  vegetable  oil,  ammonia,  and  a  volatile  alcoholic  solvent, 
and  then  with  a  solution  composed  of  a  vegetable  oil, 
a  suitable  thinning  material,  and  a  colouring  matter. 
Gum  copal  may  be  added  to  the  second  solution. — A.  S. 

Plastic  material  from  casein ;   Process  for  the  preparation 

of  a  - insoluble  in  neutral,  acid,  or  alkaline  liquids. 

Eborit-Ges.m.b.H.     Ger.  Pat,  191,125,  Dec.  16,  1902. 

Casein  free  from  lactose  is  treated  with  a  suitable  acid, 
e.g.,  hydrochloric  acid,  only  such  a  small  quantity  of 
the  latter  being  used  that  the  product  on  cooling  sets 
to  a  perfectly  homogeneous  jelly,  which  is  hardened  in 
the  usual  manner  with  fornialdehvde,  and  then  dried. 

—A.  S. 

Leather.  P.  M.  Justice,  London.  From  S.  H.  Knight, 
Hastings,  and  C.  D.  Lightband,  Wellington,  New 
Zealand.     Eng.  Pat.  27,882,  Dec.  18,  1907. 

See  Fr.  Pat.  383,361  of  1907  ;  this  J.,  1908,  291.— T.  F.  B. 

Waste  leather,  raw  hides  or  skins,  hoofs,  horns,  or  bones 
of  animals;  Treatment  of .  A.  G.  Inrig.  Totten- 
ham, Assignor  to  H.  E.  McKrell,  London.  U.S.  Pat. 
892,840,  July  7,  1908. 

See  Eng.  Pat.  17,129  of  1906  ;  this  J.,  1907,  703.—  T.  F.  B. 

Celluloid,  ivory,  etc.  :    Applying  paint  to .     Fr.   Pat. 

386,846."  'See  NTX. 


XV.— MANURES,    &c. 

Calcium  eyanamide ;  Influence  of  the  moisture  of  the  soil  on 

the  miiiiii riitl   value  of .     Saute  do  Grazia.     Staz, 

Sperim.  agrar.  ital.,  1008,  41,  115  — 126.     ('hem.  Zentr., 
1908,  1,  2198. 

Tn  10  manorial  effect  of  calcium  eyanamide  is  greatest  if 
the   substance    be   exposed    to   the  action   of   moisture   tot 

some  time  after  application.     If  should  therefore  be  applied 

to  I  he  Well- Watered  soil  or  at  a  t  hue  when  ram  is  expected. 

Comparative  experiments  showed  that  "  Kalkstickstoff  " 

("  nitrolini."  crude  calcium  c\anamide)  is  always  more 
elTeclive  than  pure  calcium  eyanamide,  but  its  action 
also  is  improved  by  moisture.  On  the  other  hand,  the 
moisture  of  the  soil  lias  scarcely  any  influeuco  on  the 
manurial  effect  of  dicyandiainide. — A.  S. 
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Dicyanliamide ;   Physiological  action  of 
ChenL-Zeit,    1908,    32.    676- 


O.      l.OCW. 


677. 


K\rKKiMKN  is  have  been  made  on  the  physiological 
action  of  dicvandiamide  (0oN'4H4).  which  is  liable  to  be 
formed,  when  calcium  cyanamide  is  used  as  a  manure 
on  alkaline  soils.  The  growth  of  the  lower  organisms 
(aliia1.  etc.)  and  of  bacteria  is  .scarcely  affected  by  it.  and 
experiments  on  mice  show  that  it  is  non-poisonous.  It 
had  DO  marked  harmful  effect  on  young  barley  plants, 
and  a  0-2  jkt  cent,  solution  was  found  to  act  as  a  source 
ol  nitrogen  to  Blodea  canadensis.  Its  physiological 
indifference  is  striking,  when  compared  with  the  poisonous 
nature   of   cyanamide   (CN2H2). — F.    SODN. 

Organic  nitrogenous   fertilisers  ;    Action  of compared 

tcitb  that  of  sodium  nitrate.  M.  Popp.  Landw.  Vers.- 
Stat..  1908,  68.  233— 300.  Chem.  Zentr.,  1908,  1, 
2199—3000. 
A  QUANTITY  of  the  fertiliser  containing  0-2 — 0*4  grin,  of 
nitrogen  was  mixed  with  250  grms.  of  a  loamy  soil,  and 
the  ammonia-  and  nitrate-nitrogen  were  determined 
after  periods  of  2,  6,  and  12  weeks  respectively.  In  all 
of  the  organic  fertilisers  examined,  the  original  very  small 
quantities  of  ammonia-nitrogen  had  increased  consider- 
ably after  two  weeks,  but  after  six  weeks  had  almost 
entirely  disappeared.  The  nitrate-nitrogen  increased 
rapidly  during  the  first  six  weeks,  but  only  slightly  during 
the  following  six  weeks.  In  no  case  was  the  whole  of  the 
nitrogenous  matter  nitrified.  An  addition  of  2  per  cent, 
of  calcium  carbonate  had  no  effect  on  the  conversion  of 
the  nitrogenous  matter.  Pot  experiments  extending 
over  several  years,  with  different  plants,  showed  that 
taking  the  value  of  the  nitrogen  of  sodium  nitrate  as 
100.  the  corresponding  values  of  the  nitrogen  of  different 
organic  manures  were  as  given  in  the  following  table  : — 


Blood  meal   70 

Horn  meal 70 

Fish  meal    60 

Castor  meal 60 


Bone  meal    55 

Wool  dust 25 

Cone,  cattle  manure        20 

Leather  meal   10 

— A.S. 


Phosphates  of  lime  ;   Action  of  ammonium  citrate  on 
A.  Barille.     See  VII. 


Artificial  fertilisers  in  Italy.     Board  of  Trade  J.,  July  23, 

1908.  [T.R.] 
The  chemical  fertilisers  prepared  in  Italy  consist  chiefly  of 
superphosphates,  the  great  majority  being  mineral 
phosphates,  and  the  remainder  bone  phosphates.  Another 
artificial  manure  produced  to  a  certain  extent  is  ammonium 
sulphate.  The  production  of  superphosphates  has  rapidly 
increased  during  recent  years.  In  1904  it  amounted  to 
400,000  met.  tons,  in  1906  to  600,000,  and  in  1907  to 
800,000  tons  of  mineral  and  50,000  tons  of  bone  super- 
phosphates. It  is  stated  that  the  output  is  now  almost 
equal  to  the  demand,  a  small  quantity  only  being  imported. 
Ammonium  sulphate  is  produced  by  the  large  gas-works, 
the  output  amounting  to  some  10,000  metric  tons  annually. 

Patents. 

rphosphate  :    Method  of  and  apparatus   for  removing 

from  the  decomposition  chamber.     K.  J.   Beskow, 

H'ldnghorg.    Sweden.      Eng.    Pat.    20,466,     Sept.  13, 
1907.     Under  Int.  Conv.,  Feb.  25,  1907. 

The  mass  of  superphosphate  is  supported  on  a  platform 
within  the  decomposition  chamber,  so  that,  at  the  end  of 
the  decomposition,  the  platform  can  be  moved  out  of  the 
chamber,  laterally  or  vertically,  after  removing  one  of 
the  sides  or  the  top  of  the  chamber.  The  platform  may  be 
mounted  on  wheels  for  this  purpose.  Outside  the  chamber, 
the  mass  of  superphosphate  is  exposed  to  the  action  of 
mechanically  driven  cutting  devices,  such  as  scoops  or 
blades,  rotated  by  a  shaft,  or  carried  on  an  endless  belt, 
by  which  means  it  is  removed  from  the  platform. 

—A.  G.  L. 


Fertiliser;    New .      F.  Schacke.      Fr.  Pat.  386,512, 

Jan.  24,  1908.   Under  Int.  Conv.,  Jan  25,  1907. 

Eruptive  minerals  containing  potassium  are  finely 
powdered,  and  infixed  with  a  quantity  of  calcareous  matter 
capable  of  yielding  sufficient  lime  to  neutralise  the  acid 
constituents  of  the  minerals. — A.  S. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Beet  in  the  first  year's  growth  ;   Assimilation  of  nutriment 

by  the and  its  relation  to  the  sugar-content  of  the 

root.  K.  Andrlik  and  J.  Urban.  Z.  Zuakerind. 
Bohm.,  1908,  32,  559—575. 
The  authors  have  already  examined  the  assimilation  of 
nitrogenous  substances  by  the  beet  (Z.  Zuckerind.  Bohm., 
1906-7,  149;  this  J.,  1907,  214),  and  now  give  an 
account  of  similar  experiments  with  potassium  salts. 
The  experiments  were  carried  out  during  the  years  1902 — 
1905  ;  several  kinds  of  seed-roots  were  used,  and  crops  were 
cultivated  in  different  localities.  The  chief  conclusions 
drawn  from  the  experiments  were  as  follows  : — The  amount 
of  potash  assimilated  during  the  first  year's  growth  may 
vary  greatly,  being  dependent  on  the  nature  of  the  soil, 
manure,  weather,  and  kind  of  seed.  The  minimum  amount 
of  potash  (K20)  assimilated  by  the  plant  under  the  most 
favourable  conditions  for  growth  was  found  to  be  156-9- 
kilos,  per  400  quintals  of  roots  ;  generally,  the  amount 
assimilated  is  much  greater ;  it  is  increased  by  treating 
the  soil  with  potash  salts  or  stable  manure.  In  dry 
weather,  the  amount  of  potash  absorbed  is  small,  even  if 
the  soil  is  abundantly  manured  with  potash  salts,  and 
the  crop  is  also  small.  A  large  assimilation  of  potash 
tends  to  cause  vigorous  leaf  growth,  but  the  size  of  the 
root  and  the  yield  of  sugar  depend  only  to  a  certain 
extent  on  the  quantity  of  potash  absorbed  ;  the  authors 
found,  that  for  the  formation  of  100  parts  of  sugar,  the 
amounts  of  potash  required  by  the  plant  ranged  between 
a  minimum  of  2-1  and  a  maximum  of  5-8  parts.  More 
potash  is  accumulated  in  the  shoot  than  in  the  root,  and 
the  proportion  accumulated  in  the  latter  decreases  (though 
the  absolute  quantity  generally  increases)  as  the  total 
amount  assimilated,  increases  ;  the  authors  found,  that 
of  the  total  quantity  of  potash  absorbed,  32-1 — 41-5  per 
cent,  was  accumulated  in  the  roots.  The  amount  of  potash 
accumulated  in  the  root  is  dependent  also  on  the  kind  of 
seed-root. — L.  E. 

Molasses  ;  Formation  of .     S.  Lebedeff.   Z.  Ver.  deut. 

Zuckerind.,  1908,  599—621. 
Betaine  and  salts  of  glutamic  acid  occur  to  a  considerable 
extent  in  beetroot  molasses  and  after  products ;  the 
author  has  examined  the  influence  of  varying  quantities 
of  these  substances  on  the  solubility  of  sucrose  at  30°, 
50°  and  70°  C.  Sugar  syrups  (saturated  at  the  ordinary 
temperature)  were  treated  with  increasing  quantities  of 
the  non-sugar  and  excess  of  pure  granulated  sugar.  The 
mixtures  were  heated  in  a  water-bath  at  the  experimental 
temperature  for  45  minutes,  transferred  to  a  stirring 
apparatus  and  kept  stirred  for  several  hours  at  the  same 
temperature.  The  mixtures  were  then  placed  in  a  water- 
bath  (maintained  at  the  experimental  temperature),  the 
syrups  were  drawn  off  by  suction  through  funnel  tubes 
into  flasks  (egress  of  crystals  being  prevented  by  wads 
of  cotton  wool  in  the  funnels),  and  their  contents  of 
sucrose  and  non-sugar  determined.  The  results  of  the 
experiments  are  given  in  tables  and  are  also  represented 
by  curves  ;  the  chief  conclusions  drawn  from  them  are 
as  follows  : — Betaine.  The  total  content  of  dry  substance 
in  solution  increases  with  increasing  amounts  of  betaine ; 
the  amount  of  sucrose  dissolved  (per  100  parts  of  water) 
decreases  at  30°,  and  increases  at  50°  and  70°  C.  with 
increasing  quantities  of  betaine,  i.e.,  betaine  exerts  a 
salting-out  action  at  30°,  and  a  melassagenic  action  at 
50°  and  70°  C.  At  30°  C,  the  salting-out  effect  of  1  grm. 
of  betaine  increases  with  increasing  quantities  of  this 
substance,  whilst  at  50°  and  70°  C.  the  melassagenic 
effect   of    1   grm.   decreases.     Potassium   glutamate.  The 
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total  content  of  dry  substance  in  solution  increases  with 
the  content  of  this  salt ;  the  salt  exerts  a  melassagenic 
action  at  30° — 70°  C  (greatest  at  50°).  The  melassagenic 
action  of  1  grm.  of  the  salt  (which  is  very  marked  when 
the  salt  is  present  in  small  quantity)  decreases  with 
increasing  quantities  of  the  salt.  Sodium  glutamate. 
The  total  content  of  dry  substance  in  solution  increases 
with  the  content  of  this  salt.  The  salt  exerts  a  salting-out 
action  at  30°  C.  and  a  melassagenic  action  at  70°  C.  ;  at 
50°  C,  it  has  a  salting-out  action  when  present  in  small 
quantity,  but  becomes  melassagenic  as  the  amount  present 
increases.  The  salting-out  action  of  1  grm.  of  the  salt 
first  decreases  with  increase  of  temperature  and  amount 
of  salt  present,  and  is  then  converted  into  a  melassagenic 
action.  The  author  has  also  compared  the  salting-out 
and  melassagenic  actions  of  sodium  and  potassium 
acetates  and  of  the  substances  examined  by  Schukow 
(potassium,  sodium.  and  calcium  chlorides  and 
potassium  nitrate),  and  has  shown,  that  in  regard  to 
the  formation  of  molasses,  these  substances  may  be 
classified  as  follows  : — 1.  Substances  which  exert  chiefly 
a  salting-out  action  which  slowly  decreases  with  increasing 
temperature  and  accumulation  of  substance  (calcium 
chloride  and  sodium  acetate).  2.  Substances  which,  at 
low  temperatures  and  in  small  quantities,  exert  a  slight 
salting-out  action,  this  action  giving  place  to  a  melassa- 
genic one  as  the  temperature  and  amount  of  substance 
present  increase  (potassium  and  sodium  chlorides, 
potassium  acetate  and  nitrate).  3.  Substances  which 
exert  a  strong  melassagenic  action  even  at  low  tempera- 
tures and  when  present  in  small  amount  (potassium 
glutamate,  and  to  a  certain  extent,  betaine).  The  effect 
of  non-sugar  on  the  solubility  of  sucrose  may  be  :  (1), 
mechanical,  due  to  alteration  of  viscosity  ;  (2),  physical, 
due  to  alteration  of  the  nature  of  the  solvent ;  (3).  chemical, 
due  to  the  formation  of  new  compounds  from  the  sucrose 
and  non-sugar.  The  action  of  sodium  chloride  and  betaine 
on  the  solubility  of  sucrose  appears  to  be  chiefly  of  a 
physical  nature,  that  of  potassium  and  sodium  glutamate 
and  calcium  chloride,  chiefly  of  a  chemical  nature. — L.  E. 

Cane   sugar   [sucrose]  ;    Inversion   of by   invertase. 

C.    S.    Hudson.       J.    Airier.    Chem.    Soc,    1908,    30, 
1160—1166. 

The  experiments  and  data  recorded  show  that  the  polari- 
metric  measurement  of  the  inversion  of  sucrose  by  invertase 
involves  a  considerable  error  which  can  be  avoided  by 
adding  alkali  to  the  inverting  solution  before  each  reading 
is  taken.  If  the  source  of  error  is  thus  eliminated,  as  was 
done  by  O'Sullivan  and  Tompson  (this  J.,  1890,  1049) 
in  their  experiments,  the  inversion  by  invertase  becomes 
a  true  unimolecular  reaction,  like  the  inversion  of  sucrose 
by  acids.— W.  P.  S. 

Patents. 

Crystallising   apparatus   ("  malaxeur ")   for   instantaneous 
production  of  sugar  and  molasses.     Soc.  des  Raffinerie 
et  Sucrerie  Say.     First  Addition,  dated  Jan.  23,  1908, 
to  Fr.  Pat.  369,319,  Aug.  28,  1906  (this  J.,    1907,  108). 
The  hollow,  transverse  cooling  frames  (loc.  cit.)  are  pro- 
vided with  a  number  of  interior  partitions,  which  cause  the 
cooling  water  to  take  a   sinuous  course,  and  the  frame 
supports  are  simplified  in  construction.     Instead  of  having 
an  opening  through  its  centre,  the  frame  is  hollowed  at  the 
bottom  to  permit  the  passage  of  the  conveyor  shaft.—  L.  B. 

Beet  juice  ;  Obtaining by  diffusion.     C.  Renner.     Ger. 

Pat.  '198,168,'  Deo.  14,  1906. 
The  juice  is  not.  withdrawn  from  the  freshly-charged 
diffusion  vessel,  but  from  a  preceding  one,  and  then  from 
the  same  vessel  8  second  lo1  of  jtrfot  is  drawn  off.  This  is 
heated  to  86°— 90  <'..  and  introduced  from  above  into 
the  next  succeeding  diffusion  vessel,  displacing  the  juice 
therein.  The  displaced  juice  is  introduced  into  the 
diffusion  vessel  charged  with  fresh  beet  slices.     In  working 

a  battery  of  diffusion   vessels,  the  second  hit   of  juice  with- 

drawn  as  mentioned  above,  is  held  in  reserve  in  a  suitable 

receptacle,  and  then  used  as  required  for  displacing  the 


juice  from  a  diffusion  vessel,  the  displaced  juice  serving 
for  the  digestion  of  fresh  beet  slices.  In  this  way  the 
drawing-off  of  the  juice  and  the  digestion  proceed  simul- 
taneously.— A.  S. 

Starch  out  of  potato  mash,  maize  mash,  and  the  like  ;  Process 

for  washing .     F.  Bing,  Stavanger,  Norway.     Eng. 

Pat.  21,381,  Sep.  26,  1907. 

The  material  from  which  the  starch  is  to  be  washed  is 

fed  into  a  horizontal  cylinder,  the  bottom  portion  of  which 

is  constructed  of  wire-gauze  or  perforated  tin.     A  shaft 

passing  through  the  centre  of  the  cylinder  carries  a  number 

I    of  spokes  to  whioh  are  fixed  brushes  ;  other  spokes  carry 

i    scoops   arranged   immediately   in   front   of   the    brushes. 

These  scoops  carry  the  material  up  from  the  bottom  of 

the  cylinder,  as  the  central  shaft  is  rotated,  and  under  a 

stream  of  water  introduced  at  the  top  of  the  cylinder. 

Screw  blades  fixed  between  the  brushes  move  the  material 

1    from  the  inlet  to  the  outlet  end  of  the  cylinder,  whilst  the 

!    starch,  passing  through  the  gauze,  is  collected  in  a  trough 

situated  below  the  bottom  of  the  cylinder.     The  central 

shaft  may  be  fixed  excentrically  to  the  sides  of  the  cylinder 

so  as  to  leave  a  space  at  the  top. — W.  P.  S. 

Soluble  starch  ;  Process  for  the  preparation  of .     Stolle 

und  Kopke.  First  Addition,  dated  Jan.  23,  1908,  to 
Fr.  Pat.  384,704,  Dec.  5,  1907.  (See  also  this  J., 
1908,  503.) 

According  to  the  main  patent,  perborates  were  employed 
for  the  preparation  of  soluble  starch.  In  the  present 
addition  the  process  is  extended  to  other  substances 
than  starch,  such  as  insoluble  gums,  algae,  lichens,  etc. 
;  The  gum  or  other  substance  is  soaked  in  a  solution  con- 
taining, e.g.,  1  part  of  perborate  per  100  of  gum,  and 
the  swollen  material  is  then  heated,  with  addition  of 
water,  until  it  is  dissolved. — A.  S. 

Gum ;  Process  for  the   production  of  soluble .         F. 

Fritsche,  Runiburg,  Austria.  Eng.  Pat.  1353,  Jan.  20, 
1908. 

Gums  which  are  ordinarily  insoluble  in  water,  e.g.,  natural 
gums  and  those  derived  from  algas  and  lichens,  such  as 
bassorin,  tragacanth,  agar-agar,  Carrigeen  moss,  Iceland 
moss,  etc.,  are  converted  into  soluble  gums  by  steeping 
them  in  a  solution  of  a  perborate  and  then  heating  them 
with  a  sufficient  quantity  of  water  to  give  a  solution 
of  the  desired  consistency.  The  quantity  of  perborate 
required  is  usually  about  1  per  cent,  of  the  weight  of  the 
1    gum. — J.  F.  B. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Starch  ;    Metamorphosis    of in    the    plant,    and    the 

detection    of    amyloclastic    enzymes.      W.   Butkewitsch. 
Biochem.  Zeits.,  1908,  10.  314—344. 

Whe*  submitted  to  the  action  of  toluene-  or  chloroform 
vapour,  the  starch  stored  up  in  the  bark  and  in  the  Mood 
of    branches    of    trees    {Sojihora    japonica,    PopulllS    nigra, 

Bobinia  pseudacacia,  Caragana  arborescens,  and  Moms 
nihil)  is  rendered  soluble.  The  experiments  were  made 
with  branches  gathered  in  February  or  .March,  placed 
in  water  and  kept  some  days  at  room  temperature  until 
sufficient  stardh  had  accumulated.  This  rendering  soluble 
of  the  starch  cannot  be  ascribed  to  increased  respiratory 
activity  as  it  is  accompanied  by  an  accumulation  of 
sugar.  The  actions  ot  toluene  and  chloroform  have 
a  certain    analogy    to    the   action    of   low    temperatures 

.md   in   both  instances  the  conversion  of  starch  into  sugar 

is  due  to  a  weakening  of  the  synthetic   starch-forming 

i -thin    of    the    plastiaS.      A    similar    instance    of    Btarofi 

degradation    and    sugar    accumulation    is    afforded    by    an 

increase  in   temperature.       At    (id        7<»    ( '.   the  formation  of 

reducing  sugars  and  disappearance  of  starch  from  the  bark 

take    place    with    -nil     rapidity.      The    starch    disappears 

rapidly  also  al  80  <'..  but   in  this  case  the  products  are 

dextrinJJke  in  character  and  give  n  violet-red  coloration 
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with  iodine.  These  experiments  indicate  the  presenoe 
of  a  diastatic  enzyme  in  bark  which  is  able  to  saccharify 
starch.     In  confirmation  it   is  demonstiated  that   dried 

and  pulverised  bark  and  also  the  aqueous  extract  rapidly 
liquefy  starch  paste  at  50°  C.  and  finally  produce  reducing 
BOgara  An  active  preparation  of  the  diastatic  enzyme 
is  obtained  by  precipitation  of  the  aqueous  extract  with 
alcohol.  This  is  without  action  on  maltose,  but  the 
original  aqueous  extract  as  also  the  bark  itself  hydrolases 
this  sugar  to  dextrose.  The  observation  of  the  solution 
of  the  starch  contained  in  the  plant  tissues  at  50° — 00°  C. 
affords  a  convenient  method  of  detecting  the  diastatic 
enzyme  in  bark,  anil  similar  results  were  obtained  with 
leaves,  in  which  instance  the  whole  of  the  starch  disap- 
peared within  a  few  hours.  The  conversion  of  the  starch 
under  these  conditions  is  so  complete  that  it  may  be  used 
to  estimate  the  starch.  The  method  indicates  also  the 
presence  of  the  amyloelastio  enzyme  in  fresh  and  dried 
wood  :  here  the  conversion  of  the  starch  is  not  complete, 
and  the  enzyme  becomes  inactive  after  a  time.  The 
amount  of  sugar  formed  amounted  to  10  per  cent,  in  the 
of  Sophora  wood.  The  barks  of  some  Papilionaccce 
are  only  slightly  inferior  to  malt  in  diastatic  power  and 
these  may  rind  a  technical  application.  Branches 
gathered  in  the  spring  and  rich  in  diastase  are  able  to 
produce  starch  in  quantity  when  placed  in  sugar  solutions. 
The  part  played  by  the'  diastatic  enzymes  and  by  the 
plastids  in  the  formation  of  starch  is  discussed  in  detail: 
it  is  at  present  impossible  to  pronounce  definite  opinions 
on  this  subject. — E.  F.  A. 


Malt;   -Chit" .     [■'  Spitzmalz"].      C.   Bleisch.     Z. 

ges.  Brauw.,  1908,  31,  309—313. 

The  author  has  investigated  and  compared  the  yields  of 
extract  obtainable  from  ordinary  pale  malt,  and  from 
mixtures  of  about  75  per  cent,  of  ordinary  pale  malt  and 
25  per  cent,  of  "  chit "  malt.  He  concludes,  that  if  the 
"chit"  malt  is  ground  fairly  fine,  and  submitted  to  a 
preliminary  mashing  with  a  portion  of  the  ordinary  malt, 
and  boiled  before  adding  the  remainder  of  the  latter,  the 
loss  of  extract  due  to  non-disintegrated  starch  should  not 
be  serious.  The  loss  of  dry  substance  in  the  preparation 
of  "'chit"  malt  is  very  much  less  than  that  which  occurs 
in  the  ordinary  malting  process ;  hence,  considerable 
saving  should  be  effected  by  adding,  say,  25  per  cent,  of 
"  chit "  malt  to  ordinary  malt.  The  flavour  of  beer  pre- 
pared with  "chit"  malt  appears  to  be  satisfactory,  but 
information  concerning  its  keeping  properties,  etc.,  is 
required. — L.  E. 


Oxydases  ;  Investigation  of .     0.  Dony.     Bull.  Acad. 

roy.  Belg.,  Classe  des  Sciences,  1908,  105 — 163.     Chem. 
Ze'ntr.,  1908,  1,  2184—2185. 

The  object  of  the  present  paper  is  to  show  that  the 
existence  of  Bertrand's  laccase  (this  J.,  1894,  1071  ;  1895, 
374,  1074;  1896,  501;  1897,  626,  692)  has  not  been  con- 
clusively established.  In  the  laccase  prepared  by  pre- 
cipitation with  alcohol,  the  manganese  present  (according 
to  Bertrand,  laccase  may  be  represented  by  the  formula, 
MnR)  is  not  combined  with  a  definite  radical,  but  is  simply 
adsorbed  by  the  colloidal  precipitate.  If  a  manganese 
salt  be  added  to  a  10  per  cent,  aqueous  solution  of  gum 
aTabic,  then  on  adding  to  the  liquid  twice  its  volume  of 
alcohol,  the  precipitate  produced  contains  a  considerable 
proportion  of  the  added  salt.  This  precipitate  and 
similar  ones  prepared  from  solutions  of  blood  serum  and 
dextrin  containing  manganese  salts,  exhibit  the 
characteristic  properties  of  laccase,  although  not  so 
strongly  as  Bertrand's  preparation.  The  action  of  these 
manganese  preparations  is  greatly  increased  by  the 
presence  of  alkali.  An  artificial  laccase,  having  a  similar 
action  to  that  of  Bertrand's  preparation,  is  obtained  if  a 
solution  of  gum  or  dextrin  containing  alkali  and  a  man- 
ganese salt  be  precipitated  with  alcohol.  The  precipitate 
gives  a  blue  colour  with  guaiacum  tincture,  but  does  not 
oxidise  guaiacol.  The  performance  of  this  latter  reaction 
by  Bertrand's  preparation  is  considered  to  be  due  to  the 
presence  of  another  element,  probably  iron. — A.  S. 


Peroxydase ;     Purification,    of .     A.    Bach    and    J. 

Tscherniack.  Bei.,  1908,  41,  2345—2349. 
The  purest  peroxydase  preparations  hitherto  made  contain 
considerable  quantities  of  sugar  and  gum-like  substances, 
and  activate,  in  the  most  favourable  circumstances, 
only  about  twice  their  weight  of  hydrogen  peroxide. 
This  result  is  the  maximum  achieved  on  fractionation 
with  alcohol,  where  a  point  is  soon  reached  where  enzyme 
and  impurities  are  precipitated  together  in  constant 
proportions.  Better  results  are  obtained  on  precipitating 
the  impurities  with  basic  lead  acetate,  removal  of  the 
excess  of  lead  by  means  of  sodium  carbonate,  and  dialysis 
of  the  filtrate.  The  large  quantity  of  material  necessary 
was  obtained  from  the  white  beet,  extracts  of  which  are 
even  more  active  than  those  from  horse-radish.  30  kilos, 
of  beets  were  used  in  one  operation.  After  purification, 
the  crude  peroxydase  solution,  about  600  c.c,  was  dialysed 
against  distilled  water  for  12  days,  and  670  c.c.  of  an 
opalescent  liquid  obtained  which  had  lost  in  activity. 
The  opalescent  liquid  was  precipitated  by  alcohol  and  a 
light  grey  powder  obtained  which  contained  7-9  per  cent, 
of  water,  81-7  per  cent,  of  organic  substances,  and  1;47 
per  cent,  of  ash,  and  showed  an  activity  of  22-7  units, 
that  is,  eleven  times  as  much  as  before.  The  peroxydase 
shows  the  biuret  and  xanthoprotein  reactions  and  is 
remarkably  stable  towards  heat. — E.  F.  A. 

Enzyme  action.     XI.     Raffinose  ;    Hydrolysis  of by 

acids  and  enzymes.  H.  E.  Armstrong  and  W.  H. 
Glover.  Proc.  Roy.  Soc,  80B,  312—321. 
Accurate  measurements  of  the  rate  of  hydrolysis  of 
raffinose,  as  compared  with  that  of  sucrose,  when  effected 
by  dilute  mineral  acids  at  the  ordinary  temperature, 
whereby  raffinose  is  resolved  into  lsevulose  and  a  biose 
sugar  (melibiose)  isomeric  with  sucrose,  indicate  that  it  is 
hydrolysed  in  accordance  with  the  simple  logarithmic 
law  of  mass  action.  Raffinose  is  hydrolysed  at  a  rate 
nearly  one-fifth  less  rapidly  than  sucrose.  Nitric,  hydro- 
chloric, and  sulphuric  acids  differ  in  their  activity  towards 
both  sugars  ;  whereas  the  ratios  of  the  rates  of  hydrolysis 
of  the  two  sugars  are  nearly  the  same  for  nitric  and 
hydrochloric  acids,  sulphuric  acid  is  relatively  less  active 
towards  raffinose.  Invertase  is  five  times  as  active 
towards  sucrose  as  it  is  towards  the  sucrose  section  of 
raffinose.  This  difference  is  ascribed  by  the  authors 
either  to  the  weighting  having  the  effect  of  twisting  the 
oxygen  centre  from  which  the  hydrolytic  attack  proceeds 
somewhat  further  away  from  the  junction  at  which 
hydrolysis  takes  place,  or  to  the  galactose  interposing  to 
block  the  way  of  the  hydrolytic  agent. — E.  F.  A. 

Enzyme    action.     XII.      Enzymes    of     emulsin.      H.    E. 

Armstrong,   E.   F.  Armstrong,  and  E.   Horton.     Proc. 

Roy.     Soc,     1908,     80B,     321—331.     (Compare     this 

J..   1904,  388;    1905,   1242,   1246,   1247;    1906,   1106; 

1907,  885.) 
Experimental  evidence  is  adduced  to  show  that  emulsin 
obtained  from  sweet  or  bitter  almonds  is  in  reality  a 
mixture  of  at  least  three  enzymes,  which  are  closely  related, 
viz.,  emulsin  proper  which  is  capable  of  effecting  the 
hydrolysis  of  ^-glucosides.  a  glucolactase  which  hydro- 
lyses  lactose,  and  amygdalase  (compare  Caldwell  and 
Courtauld  this  J.,  1907,  885)  which  hydrolyses  amygdalin 
into  amygdonitrile  glucoside  (Fischer's  glucoside)  and 
dextrose."  The  behaviour  of  the  glucolactase  has  been 
studied  in  detail :  it  differs  from  the  galactolactase 
obtained  from  kephir  in  being  controlled  by  dextrose, 
whereas  kephir  lactase  is  controlled  by  galactose.  Prob- 
ably therefore  hydrolysis  is  effected  in  consequence  of  the 
attachment  of  the  one  enzyme  to  the  dextrose  section  and 
of  the  other  to  the  galactose  section  of  the  complex 
disaccharide  lactose.  The  amount  of  glucolactase  present 
in  the  preparations  used  was  small,  but  the  method  devised 
allowed  it  to  be  obtained  in  a  very  highly  active  state. 
The  course  of  change  of  amygdalin  under  the  influence  of 
emulsin  has  been  followed  analytically.  The  final  products 
are  two  molecules  of  dextrose  and  one  each  of  benzaldehyde 
and  hydrogen  cyanide,  but  apparently  during  the  earlier 
part  of  the  change,  the   production  of  dextrose  was  in 
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advance  of  the  production  of  hydrogen  cyanide,  indicating 
that  Fischer"*  glucoside  was  the  main  initial  product  of 
change  and  that  the  action  of  emulsin  is  comparable  with 
that  of  acids.  By  stopping  the  action  when  about  half 
complete,  Fischer's  glucoside  could  be  isolated  and 
identified.— E.  F.  A. 

Yeasts ;    Function  of in   the  formation   of  aldehyde 

from  alcohol.  Trillat  and  Sauton.  Comjit.  rend., 
1908,  17,  77—80. 
The  authors  have  previously  shown  (this  J.,  1908, 
463..  636)  that  yeasts  in  the  course  of  normal  fermentation 
are  able  to  form  notable  quantities  of  acetic  aldehyde 
from  alcohol  in  a  few  hours,  and  that  this  slowly  disappears 
again.  Further  experiments  show  that  the  formation 
of  aldehyde  attains  a  maximum  when  the  cell  is  living,  and 
that  the  amount  formed  diminishes  very  considerably 
when  the  yeast  is  killed  by  heat  or  by  the  addition  of 
antiseptics.  The  oxidation  is  not  brought  about  by  the 
juice  apart  from  the  yeast  cell.  It  is  specific  for  ethyl 
alcohol,  neither  methyl,  propyl,  nor  amyl  alcohols  giving 
rise  to  any  aldehyde.  The  presence  of  yeast  increases 
the  rapidity  of  ester  formation  ;  the  maximum  of  ester 
corresponds  to  a  minimum  of  aldehyde,  possibly  since  the 
acetic  acid  necessary  for  ester  formation  is  provided  by 
the  oxidation  of  the  aldehyde.  The  disappearance  of 
aldehyde  is  also  a  function  of  the  living  cell  and  does 
not  take  place  in  presence  of  dead  yeast. — E.  F.  A. 

Formaldehyde  ;      Formation     of in     fermentation 

without  cells.  A.  Lebedew.  Biochem.  Zeits.,  1908,  10, 
454—457. 
The  carbon  dioxide  formed  from  sugar  during  fermenta- 
tion with  pressed  yeast  extract  disappears  again  when 
left  in  contact  with  the  yeast  extract,  which  remains 
neutral  or  slightly  acid.  Pressed  yeast  extract  contains 
formaldehyde,  which,  in  the  opinion  of  the  author,  is 
formed  by  the  reduction  of  carbon  dioxide.  The  amount 
of  formaldehyde  is  largest  when  the  yeast  contains  least 
reducing  sugar.  It  is  shown  that,  as  measured  by  direct 
estimation,  sugar  is  fermented  more  quickly  by  pressed 
yeast  than  appears  when  the  quantity  fermented  is 
calculated  from  the  carbon  dioxide  formed.  Apparently 
the  disappearance  of  the  sugar  and  the  fermentation  are 
two  independent  processes  which  go  on  side  by  side. 

— E.  F.  A. 

Yeast- juice  ;    Alcoholic  ferment  of .     III.     Function 

of  phosphates  in  the  fermentation  of  dextrose  by  yeast 
juice.  A.  Harden  and  W.  J.  Young.  Proc.  Roy.  Soc, 
1908,  80B..  299—311.  (Compare  this  J..  1906,  490, 
1111  ;    1907,  62). 

The  addition  of  a  phosphate  to  a  fermenting  mixture  of 
dextrose  and  yeast-juice  produces  a  temporary  accelera- 
tion in  the  rate  of  fermentation,  the  extra  amount  of 
carbon  dioxide  evolved  being  equivalent  to  the  phosphate 
added.  Besides  this,  a  greater  total  fermentation  is 
produced,  due  to  the  fact  that  the  hexosephosphate, 
C6Hj0O4(P0,JR2)2,  formed  during  the  period  of  temporary 
acceleration  is  continually  hydrolysed  by  an  enzyme, 
with  the  production  of  free  phosphate.  This  again  enters 
into  reaction  and  brings  about  an  increased  fermentation 
in  the  same  manner  as  when  it  was  originally  added.  Since 
free  phosphate  and  a  hexosephosphate  are  invariably 
present  in  i  he  yeast  juice  prepared  by  grinding  yeast,  Borne 
portion  of  the  fermentation  must  always  be  due  to  their 
presence.  H  appears  probable  that  phosphate  is  essential 
for  the  alcoholic  fermentation  of  dextrose  by  yeast  juice, 
and  that  the  following  cycle  of  changes  occur: — 
(1).     20I.H12<>0  +2i:,lll'()4  = 

2C02  +  2('2H(;()  +  („N1(,<  »,(!'<  >,!:,),  t  2IL<>: 
(2).     C0H10O4(PO,,R2)2  +  2H20      CflH1206  +  2K,II  F'O,. 
I'ho  ph. it.      alone    in    the   absence   of   co-ferment    (this 
.1.,   1006,   1 1  ll)  an-  unable  to  bring  about   fermentation 
in  a  mixture  oi  ferment  and  dextrose,  the  presence  of  both 

ferment   and  eo -ferment    heme   necessary   to  realise  react  ion 

(I),    which    must    also   include   the   fermenting   complex 

with     which     the    dextrose    and     the     phosphate     form     an 


intermediate  association.  The  rate  at  which  reaction  (2) 
occurs  determines  the  rate  of  fermentation  obser%'ed 
when  dextrose  is  fermented  by  yeast  juice.  An  optimum 
concentration  of  phosphate  exists  which  produces  a 
maximum  initial  rate  of  fermentation.  The  rate  of 
fermentation  is  diminished  by  an  increase  in  concentration 
beyond  this  optimum. — E.  F.  A. 

Enzyme  action  ;  Reversion  of ,  and  influence  of  external 

factors  on  enzymes.      F.   G.   Kohl.      Woch.  fiir  Brau., 
1908,  25,  402—403. 

Invertase  preparations  were  kept  with  solutions  of 
sucrose  of  known  concentration  in  the  dark  at  a  constant 
temperature  in  presence  of  antiseptics.  Titrations  by 
Bertrand's  method  (this  J.,  1907,  60)  showed  a  progressive 
increase  in  the  amount  of  invert  sugar  present  up  to  a 
certain  point,  until  an  equilibrium  was  attained.  The 
author  disputes  Tammann's  hypothesis  that  this  is  due  to 
the  enzyme  having  become  inactive,  and  takes  the  position 
that  reversion  is  going  on  at  the  same  time  as  and  in 
opposition  to  inversion,  so  that  the  invert  sugar  present  is 
the  resultant  of  the  action  of  the  two  opposing  forces. 
Diffused  daylight  acts  adversely  on  the  hydrolysis  of 
sucrose,  inversion  taking  place  much  more  quickly  in  the 
dark  and  also  giving  place  at  an  earlier  stage  to  reversion. 

— E.  F.  A. 

Polypeptides  ;      Hydrolysis     of by     ferments.       E. 

Abderhalden  and  A.  H.   Kcelker.      Z.  physiol.  Chem., 
1908,  55,  416—426.     Chem.  Zentr.,  1908,  1,  2191. 

The  authors'  experiments  on  the  hydrolysis  of  optically- 
active  polypeptides  (see  this  J.,  1907,  833)  have  been 
extended  to  d-alanylglycin,  rf-alanylglycylglycine,  and 
d-alanylglycylglycylglycine  ([a]2D°  =  +  22°-4),  the 
last-named  having  been  prepared  for  the  first  time. 
The  hydrolysis  was  effected  by  means  of  expressed  yeast 
juice,  and  was  followed  by  means  of  determinations  of  the 
optical  rotation.  Parallel  series  of  tests  were  made,  in 
one  the  amount  of  ferment  being  kept  constant  and  the 
proportion  of  polypeptide  varied,  whilst  in  the  other  the- 
converse  was  the  case.  In  all  instances  the  first  stage 
consisted  in  the  splitting-off  of  ^-alanine  (decrease  of 
rotatory  power).  With  a  given  quantity  of  yeast  juice 
acting  on  molecular  proportions  of  the  different  poly- 
peptides, the  reaction  proceeded  more  rapidly  with  the 
tetrapeptide  than  with  the  tripeptide,  and  more  rapidly 
with  the  latter  than  with  the  dipeptide. — A.  S. 

Potato  spirit  ;    Use  of  malt  extract  with  yeast  and  sulphuric 

acid  in  the  manufacture  of .    J.  Wilke.    Z.  Spirit  us- 

ind.,  1908,  31,  298. 

In  manufacturing  spirit  from  potatoes  it  is  sometimes 
customary  to  add  sulphuric  acid  to  the  yeast  used.  The 
author  states  that  his  experience  of  this  method  during  the 
last  four  seasons  has  not  been  entirely  satisfactory.  In 
dry  seasons  the  potato  mash  contains  a  considerable 
proportion  of  maltose  ami  accordingly  the  yeast,  although 
its  diastatic  power  has  been  weakened  by  the  addition  of 
the  sulphuric  acid,  is  able  to  carry  out  the  fermentation 
to  a  satisfactory  end.  In  moist  seasons  the  maltose  is 
largely  replaced  by  dextrine,  and  the  yeast  with  its 
weakened  diastase  is  unable  properly  to  complete  the 
fermentation.  To  overcome  this  the  author  advises  the 
addition  of  mall  extract  to  the  yeast,  subsequent  to  the 
addition  of  tin'  sulphuric  acid,  whereby  the  diastase  oi 
the   malt    remains    uni mpa ired.    -  B.   I''.  A. 

Fusel  "il  formation  :    Suppression   of  .   and  the  co- 

operation of  bacteria  in  tin-  formation  of  higher  alcohoU 
miring     fermentation.      II.     Pringsheim.         Biochem, 
Zeits.',  L908,  10.  400     197. 
Lsn  0] n  B,  which  is  converted  into  amyl  alcohol  bj  yeasts 
during  alcoholic  fermentation,  maj  he  in  part  shielded  by 

the  presence  of  oilier  sources  of  nitrogen,  e.g.,  ammonium 
Sulphate,  from  the  attack  of  the  yeast.  This  conclusion 
has  been  continued  by  experiments  made  cm  a  large  scale. 
600    l'.  ms.     ol     ammonium     sulphate     for    2000    hires    ol 
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mash  suffice  to  reduce  the  formation  of  fusel  oil  to  a 
minimum.  Double  this  quantity  of  ammonium  sulphate 
produces  no  further  reduction  in  the  amount  of  fusel  oil, 
Wowing  that  the  amino -aeids  ennnot  be  entirely 
protected.  In  some  instances,  particularly  in  the  case  of 
materials  lacking  sufficient  protein,  the  addition  of 
ammonium  sulphate  causes  an  increase  in  the  amount  of 
alcohol.  Investigation  of  the  nature  of  the  fusel  oils 
obtained  in  these  experiments  showed  that  they  all  con- 
tained f<-butyl  alcohol  in  quantity.  That  formed  without 
ammonium  sulphate  contained  also  V.w-propyl  alcohol, 
which  was  almost  absent  from  the  product  prepared  in 
presence  of  this  salt.  These  two  products,  which  do  not 
occur  in  properly  conducted  fermentations,  are  the 
fermentation  products  of  the  ordinary  butyric  acid 
bacillus.  The  fusel  oils  investigated  were  formed  on  the 
one  hand  by  the  action  of  the  yeast  on  protein  degradation 
products,  giving  rise  to  /(-propyl,  iso- butyl,  and  amyl 
alcohols,  and  secondly  by  the  action  of  the  butyric  acid 
bacteria.  The  alcohols  were  identified  by  fractional 
distillation  and  conversion  into  the  corresponding  iodides. 

— E.  F.  A. 


Brewer's  pitch  and  pitch  corn  positions  ;    Viscosity  of 

and  melting  point  reduction  of  same.  A.  Wagner.  Allgr 
Zeits.  f.  Bierbrau.  u.  Malzfal,  1908.  36,  316—317, 
330—333.  342—344. 

Brewer's  pitch  should  give  a  smooth,  uniform  surface, 
resistant  to  heat  and  cold  and  to  the  action  of  beer  and 
cleansing  agents  ;  it  must  be  free  from  mineral  admixture 
and  must  contain  no  substance  liable  to  decompose  with 
the  production  of  an  unpleasant  odour  or  taste,  at  the 
temperature  at  which  it  is  applied  to  the  surface  to  be 
coated.  Apart  from  these  qualities,  the  viscosity  of  the 
pitch  at  the  temperature  of  application  is  very  important, 
since  the  lower  the  viscosity,  the  more  economically  and 
efficiently  can  the  pitch  be  applied.  The  viscosity  should 
be  determined,  in  the  first  place,  at  the  highest  permissible 
temperature  of  application,  e.g.,  210°  C.,  and  also  at 
lower  temperatures  (every  10  or  20  degrees).  From  such  a 
series  of  determinations,  the  most  suitable  temperature  for 
applying  the  pitch  may  be  found  ;  for  to  use  a  temperature 
of,  say,  210°  C,  if  the 'pitch  is  sufficiently  mobile  at  160°— 
180°  C.,  is  not  only  useless,  but  may  injure  the  quality  of 
the  pitch  owing  to  decomposition.  The  viscosity  of  pitch 
and  pitch  compositions  may  be  reduced  by  addition  of 
paraffin  wax,  which  is  the  best,  though  most  costly, 
material  for  this  purpose  ;  the  wax  must  be  free  from 
odour  or  taste  and  must  not  show  any  coloration  when 
beated  on  the  water-bath  with  concentrated  sulphuric 
acid  and  then  allowed  to  solidify.  Wax  of  relatively  high 
melting  point  (58° — 62°  C.)  is  preferable,  since  it  is  less 
liable  to  decompose  when  applied  at  a  high  temperature  ; 
the  viscosities  of  waxes  of  different  melting  points  do  not 
differ  much.  Many  commercial  pitch  compositions  consist 
merely  of  a  mixture  of  pitch  and  paraffin  wax,  and  may 
often  be  made  more  cheaply  in  the  brewery.  Pitch  which 
is  too  viscous,  but  satisfactory  in  other  respects,  may  be 
made  sufficiently  mobile  by  addition  of  paraffin  wax  ; 
since  the  wax  is  costly,  it  is  important  to  determine 
the  amount  required,  by  viscosity  experiments.  The  author 
gives  a  table  and  curves  showing  the  reduction  of  viscosity, 
at  various  temperatures,  caused  by  addition  of  increasing 
proportions  of  paraffin  wax  to  pitch.  The  viscosity  of  a 
pitch  increases  with  protracted  heating,  and  with  the  tem- 
perature of  heating,  and  increases  more  if  the  pitch  is 
heated  in  an  open  boiler  than  in  a  closed  one.  Hence,  the 
temperature,  not  only  in  the  pitching  apparatus,  but  in  the 
boiler  as  well,  should  be  kept  under  observation.  The 
viscosity  of  a  pitch,  not  only  at  the  temperature  of  applica- 
tion, but  at  lower  ones  also,  is  important,  since  the 
temperature  of  the  pitch  decreases  very  considerably  as 
it  is  sprayed  into  the  vat.  Of  two  pitches  possessing  the 
same  viscosity,  say,  at  200°  C,  that  which  has  the  lower 
viscosity  at  150° — 160°C.  is  the  most  economical.  No 
certain  conclusions  concerning  the  viscosity  of  a  pitch 
composition  can  be  deduced  from  its  melting  point,  since 
with  increasing  content  of  paraffin  wax,  the  melting  point 
may  rise,  whilst  the  viscosity  falls. — L.  E. 


Cane    sugar    [sucrose] ;    Inversion    of by    invertase. 

C.  S.  Hudson.     See  XVI. 

Ahrastol      [asaprol,      calcium     $-naphthol-a-sulphonate] ; 

h't  actions  of [and  its  detection  in  ivine].     D.  Vitali. 

See  XX. 

Royal  Commission  on   Whisky  and  other  Potable  Spirits ; 

Report  of  the .     [Cd.  4180.]     Price  Id. 

The  Commissioners  appointed  to  inquire  and  report : 
I.  Whether,  in  the  general  interest  of  the  consumer, 
or  in  the  interest  of  the  public  health,  or  other- 
wise, it  is  desirable — 

(a)  To  place  restrictions  upon  the  materials  or 
the  processes  which  may  be  used  in  the  manu- 
facture or  preparation  in  the  United  Kingdom  of 
Scotch  Whisky,  Irish  Whisky,  or  any  spirit  to 
which  the  term  whisky  may  be  applied  as  a 
trade  description  ; 

(b)  To  require  declarations  to  be  made  as  to 
the  materials,  processes  of  manufacture  or 
preparation,  or  age  of  any  such  spirit ; 

(c)  To  require  a  minimum  period  during  which 
any  such  spirit  should  be  matured  in  bond  ;  and 

(d)  To  extend  any  requirements  of  the  kind 
mentioned  in  the  two  sub-divisions  immediately 
preceding  to  any  such  spirit  imported  into  the 
United  Kingdom, 

submit  the  following  preliminary  Report:— 

"  We  have  held  22  sittings  and  examined  74  witnesses. 
Certain  of  the  Commissioners  have  visited  distilleries  in 
Scotland  and  Ireland,  and  have  thereby  obtained  much 
valuable  information. 

"  Whilst  the  labours  of   the  Commissioners  are  by  no 

means  terminated,  we  have  arrived  at  certain  conclusions, 

which  we  now  humbly  submit  to  Your  Majesty  as  follows  : 

"  1.  That  no  restrictions  should  be  placed  upon  the 

processes  of,  or  apparatus  used  in,  the  distillation  of 

any  spirit  to  which  the  term  "  whisky  "  may  be  applied 

as  a  trade  description. 

"  2.  That  the  term  '  whisky '  having  been  recognised 
in  the  past  as  applicable  to  a  potable  spirit  manu- 
factured from  (1)  malt,  or  (2)  malt  and  unmalted  barley 
or  other  cereals,  the  application  of  the  term  '  whisky  ' 
should  not  be  denied  to  the  product  manufactured  from 
such  materials. 

"We  reserve  for  further  consideration  the  question  of 
the  advisability  or  otherwise  of  attaching  special  signifi- 
cance to  particular  designations  such  as  '  Scotch  Whisky.' 
'  Irish  Whisky,'  '  Grain  Whisky,'  and  '  Malt  Whisky  ' : 
of  placing  restrictions  upon  the  use  of  such  designations 
as  trade  descriptions  ;  or  of  requiring  such  designations 
to  be  used  in  connection  with  the  sale  of  whisky. 

"We  ask  Your  Majesty's  permission  to  postpone  stating 
in  full  the  grounds  upon  which  we  have  arrived  at  the 
above  conclusions  until  we  submit  our  final  Report  upon 
all  the  matters  referred  to  us. 

'  'We  also  submit  to  Your  Majesty  the  Minutes  of  Evidence 
given  before  us. 

"  We  think  that  the  immediate  publication  of  this  Report 
is  desirable. 

"  All  of  which  we  most  humbly  submit  to  Your  Majesty's 
most  gracious  consideration." 

James  of  Hereford,  Chairman.    Horace  T.  Brown. 

L.    N.    GUILLEMARD,  G.    S.    BUCHANAN. 

W.  E.  Adeney.  J.  Y.  Buchanan. 

J.  R.  Bradford.  Arthur  R.  Cushny.£ 

Aubrey  V.  Symonds,  Secretary. 
2Uh  June,  1908. 

Report  of  the  Principal  Chemist  of  the  Government  Labora- 
tory for  the  year  ended  March  31,  1908.     See  XXIII. 

Patents. 

Malt   grain   for   brewing ;   Treatment   of   .        A.    G. 

Bristow,  Bury  St.  Edmunds.     Eng.  Pat.  23,787,  Oct.  28, 

1907. 
The  grain  is  crushed  between  a  pair  of  rollers,  and  then 

r. 
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falls  on  to  a  shaking  or  beating  device  which  separates 
the  grits  from  the  husks,  which  are  both  next,  passed 
through  a  second  pair  of  rollers,  set  closer  together  than 
the  first  pair,  so  as  to  crush  the  ends  of  the  grains.  The 
product  obtained  is  as  free  from  flour  as  it  would  be  with  a 
single  crushing  only,  but  the  whole  of  the  grain  in  the 
husk  is  efficiently  bruised. — W.  P.  S. 

Malting  ;  Rapid  method  of .     A.   A.   Poulverel.     Fr. 

Pat.  387,384,  Feb.  20,   1908. 

The  malting  process  is  accelerated  and  the  diastatic  power 
of  the  malt  increased  by  husking  the  barley,  or  other 
grain,  and  using  a  3 — 4  per  cent,  solution  of  hydrochloric 
acid  for  steeping  and  sprinkling. — R.  L.  S. 

Malt  'product  rich  in  amylase  ;  Process  of  manufacturing 

a .     A.  A.  Poulverel.     Fr.  Pat.  387,60],  Feb.  27, 

1908. 

Malt  is  treated  with  one  and  a  half  times  its  weight  of 
water,  and  the  mixture  is  heated  in  a  closed  vessel  under 
reduced  pressure  to  a  temperature  of  40°  C.  for  1  hour. 
The  mixture  is  then  filtered  under  reduced  pressure,  and 
out  of  contact  with  air,  and  the  filtrate  is  evaporated  at  a 
temperature  of  55°  0.,  and  also  under  reduced  pressure, 
until  a  syrup  or  powder  is  obtained.  Another  portion  of 
the  wort,  prepared  as  described  above,  is  treated  with 
alcohol,  the  precipitated  diastase  (amylase)  is  collected, 
dried,  and  added  in  desired  quantities  to  the  evaporated 
malt  extract  previously  obtained. — W.  P.  S. 

Fermented  beverages  ;  Manufacture  of .      E.  W.  Kuhn, 

London.     Eng.  Pat.  4622,  Feb.  29,  1908. 

This  invention  has  the  object  of  preventing  the  formation 
of  carbon  dioxide  in  the  gaseous  form  during  alcoholic 
fermentation  and  ensuring  its  retention  in  the  liquid  in  a 
state  of  more  or  less  stable  combination.  For  this  purpose, 
fermentation  is  carried  out  in  a  closed,  vertical  cylinder 
of  enamelled  steel,  capable  of  resisting  very  high  pressures. 
The  cylinder  is  provided  with  a  conical  bottom  for  the 
purpose  of  withdrawing  the  deposited  yeast  by  means  of  a 
cock  at  the  apex.  A  jacket  is  fitted  around  the  cylinder 
for  the  circulation  of  a  cooling  liquid.  This  is  necessary 
after  fermentation  is  complete,  in  order  to  cool  the  contents 
of  the  cylinder  sufficiently  to  allow  the  pressure  to  be 
reduced  for  racking.  The  cylinder  has  a  special  valve 
situated  within  the  liquid  and  hermetically  closed  by  a 
spring  so  adjusted  that  the  valve  is  tight  up  to  a  pressure 
of  20  atmospheres,  but  so  soon  as  this  pressure  is  exceeded, 
it  lifts  a  little  to  allow  so  much  liquid  to  escape,  that  the 
pressure  is  again  restored  to  20  atmospheres.  The 
cylinder  is  charged  with  wort  so  that  there  is  no  free 
space  above  the  liquid ;  it  is  next  connected  with  a 
compressing  pump,  by  which  liquid  of  the  same  nature 
as  that  undergoing  fermentation  is  forced  in  until  the 
pressure  of  20  atmospheres  is  reached,  this  pressure 
being  automatically  maintained  constant.  The  pump 
and  valves,  and  other  fittings  which  come  in  contact 
with  the  liquid  are  constructed  of  solid  silver  or 
glass.  When  fermentation  sets  in,  there  is  no  evolution 
of  carbon  dioxide,  and  the  retention  of  this  product 
in  solution  checks  the  fermentation  in  such  a  way 
that  carbon  dioxide  is  produced  very  slowly  and  remains 
in  combination  with  the  colloids  of  the  wort.  This  latter 
action  is  assisted  by  the  passage  of  an  electric  current, 
between  a  cathode  at  the  top  and  an  anode  at  the  bottom 

of  the  liquid.    The  fermented  liquid  is  finally  chilled  and 

forced  through  sterilised  asbestos  filters  into  the  racking 
apparatus. — J.  F.  H. 

Saccharini,  juices  ;    Process  for  ndphitating  and  desulphto 
toting and  ik  applications  in  various  fermentation 

industries.      E     A.      Barbet.      Fourth     Addition,     dated 
May  (i.  1907.  to  Fr.  Pat.  361,869,  Oot.  -_'7    1906  (tins  ,| 
1906,  L229  ;    1907.  [09,  70s,  IO0). 

THE  desulpbitated  and  cooled  juice  passes  to  (be  lop  of 
a  column  of  a  construction  similar  to  that  of  the  dcsulphi- 

toting  column  (i<«-.  ok.  1229).  The  descending  juice  is 
aerated  by  an  ascending  current  of  air  which,  if  the  juice 


• 
is   to    be    fermented,    is    sterilised    by    filtration  through 
cotton  wool  before  entering  the  column.     The  air  which 
leaves  the  top  of  the  aeration  column  is  used  in  the  desulphi- 
tation  process. — L.  E. 

Wine  ;    New  process  for  the  carbonation  of  white . 

L.  Pages  and  J.  Trespaille.     Fr.  Pat,  387,147,  Jan.  17, 
1908. 

The  wine,  contained  in  a  very  strongly  made  wooden 
cask  reinforced  with  iron  plates  over  the  heads,  is  treated 
during  4  to  5  days  with  carbon  dioxide  under  increasing 
pressure.  The  cask  is  fitted  with  suitable  valves  for  the 
introduction  of  wine  and  gas,  and  with  a  pressure  gauge 
and  safety  valve,  and  can  be  rotated  about  its  longitudinal 
axis,  the  thorough  mixing  of  wine  and  gas  being  facilitated 
by  the  presence  of  five  feathers  which  project  into  the 
cask  throughout  its  length. — R.  L.  S. 

Fruit  juice,  wine,  and  cider  ;    Process  and  apparatus  for 

the  concentration  of by  freezing.     E.   A.    Barbet. 

Fr.  Pat.  387,460,  May  6,  1908. 

The  liquid  to  be  concentrated  is  partially  frozen  while  in 
motion  in  a  jacketed  vessel.  The  ice  crystals  and  mother 
liquor  are  discharged  into  separate  vessels  through  which 
the  next  charge  is  passed  in  turn,  thereby  becoming 
cooled ;  in  this  way  a  great  saving  is  effected  in  the 
amount  of  power  subsequently  required  to  freeze  the  liquid. 

— R.  L.  S. 

Spirit  ;  Process  for  manufacturing  solidified  — — .  V. 
Perelzveich  and  G.  Rosenbusch,  Oerlikon-Zurich, 
Switzerland.     Eng.  Pat,  26,915,  Dec.  5,   1907. 

Solidified  spirit  is  prepared  by  mixing  denatured  alcohol 
with  about  3  per  cent,  of  tristearin  and  5  per  cent,  of 
"  sodium  sebate,"  heating  the  mixture  for  a  short  time  until 
dissolved  and  finally  adding  to  the  solution  about  1  per 
cent,  of  cellulose  tetranitrate  in  the  form  of  an  alcoholic- 
ethereal  solution.  It  is  claimed  that  this  product  gives  a 
flame  of  great  heat,  melts  very  slowly,  and  leaves  very 
little  residue;  it  is  also  non-explosive. — J.  F.  B. 


XVIII.— FOODS  ;  SANITATION  ;  WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(A.)— FOODS. 

Report  of  the  Principal  Chemist  of  the  Government 
Laboratory  upon  the  work  of  the  Laboratory  foi  the 
year  ended  March  31,  1908.     See  XXIII. 

Cocoanut   oil ;     Unsaponifiable   constituents   of ,    and 

detection    of    that    fat    in    butter.     H.    Matt  lies    and    E. 
Ackermann.     See  XII. 

Patents. 

Food  for  cattle  ;    Manufacture  of .     A.  Zimmerinann, 

London.     Eng.  Pat.  14,442,  June  22,  1907. 

The  food  is  prepared  by  mixing  molasses  or  like  saccharine 
substances  with  the  cellulose  product  obtained  by  treating 
wood,  moss  litter,  etc.,  as  described  in  Eng.  Pats-.  268  of 
1900  and   12.588  of    1901  (this  J.,  1900,  1028;    1901.  1008). 

— W.  P.  s. 

Proteose    preparation    from    //»7i  ,■     Process   for   the    manu- 

facture  of  a .      K.   Sehwiekorath,    Bonn,  Germany. 

Bng.   Pat    1843,  dan.  20,   liMIH.     Addition  to  Eng.    Pat. 
4436  <>f  1907. 
Any    sufficiently   soluble   oxide,   hydroxide,   or   weak  acid 
salt    of  the  alkaline-earths,  including  magnesia,  may  be 

used  in  place  of  the  calcium  hydroxide  (milk  of  lime) 
employed    in    the    process    described    in    the    main    patent 

(this  ,)..  p.ios,  850),    -w.  1'.  s. 
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.V.<i/  extracts  :    New  process  for  the  preparation  of . 

A.  Corthay.  Ft.  Pat.  387,38*,  Feb.  19,  1908. 
The  neat,  previously  freed  from  fat  and  bone,  is  sliced 
and  heated  for  40  minutes  at  150  C.  in  an  "  Auto  Vaeuum  " 
apparatus.  The  residue  is  ground  and  packed  for  the 
market  in  the  usual  way.  The  bones  after  removal  of 
the  gelatin  and  fat  by  digestion  at  160°  C.  are  reduced 
to  a  paste  and  used  as  cattle  food  or  manure.  The  fat 
is  washed  in  cold  water,  drained,  and.  after  being  flavoured, 
heated  in  vacuo  to  150°  C.  whereby  all  ill-smelling 
substances  are  removed.  The  fat  so  treated  is  fit  for 
human  food. — R.  L.  S. 

Dynamo-tlectric  tnachiin  esptcially  intended  for  bleaching 
flour.  F.  H.  Loring.  Fr.  Pat,  387,266,  Feb.  15,  1908. 
Under  Int.  Conv.,  Feb.   15,  1907. 

See  Bog.  Pat.  3724  of  1907  ;   this  J.,  1908,  130.—  T.  F.  B. 

Fruit  juict.   wine,   and  cidtr  ;    Concentration  of by 

freezing.     Fr/Pat.  387,460.     -See  XVII. 


(£.)— SANITATION  ;    WATER  PURIFICATION. 

Absorption  of  oxygen  by  polluted  waters  and  other  fermenting 

liquids  ;     Apparatus    for    observing    the    rate    of . 

W.  E.  Adeney.     -See  XXIII. 

Patents. 

Seirage    sludge  ;    Destructive   distillation   of  ■ for  the 

recovery  of  byproducts  such  as  ammonia  and  oil  therefrom, 
and  the  utilisation  of  the  residue.  G.  Watson,  Leeds. 
Eng.  Pat.  14,414,  June  22,  1907. 

The  sludge,  after  being  dried  by  suitable  means  until 
it  contains  from  10  to  15  per  cent,  of  water,  is  fed  into  a 
retort  where  it  is  subjected  to  distillation.  The  retort 
is  pear-shaped  in  section  and  flattened  in  cross-section, 
and  is  heated  by  causing  burning  gases  to  circulate  through 
spiral  flues  surrounding  it ;  a  combustion  chamber  is 
provided  at  one  side  of  the  retort  where  non-condensable 

?ases,  withdrawn  from  the  top  of  the  retort,  are  burnt. 
leans  are  provided  for  admitting  superheated  steam  into 
the  retort  and  for  drawing  off  t'ie  distillation  products  from 
different  levels  in  the  retort,  a  d  condensing  them.  A  long 
chain  passing  through  the  centre  of  the  retort  affords 
a  means  for  stirring  or  breaking  up  the  contents. 
The  retort-residue  is  useful  as  a  manure,  either  alone  or 
when  mixed  with  other  fertilisers. — W.  P.  S. 

Water  or  effluents  ;    Method  and  apparatus  for  clarifying 

and  purifying  .     L.  Linden,  Brussels.     Eng.   Pat. 

16,239,  July  15,  1907. 
The  water  is  treated  with  milk  of  lime  or  lime-water, 
other  reagents  being  added  if  desired,  and  is  then  con- 
ducted through  a  pipe  to  the  bottom  of  a  tank.  A  bell- 
shaped  vessel  is  suspended  over  the  mouth  of  the  inlet 
pipe,  and  baffle-plates  are  arranged  at  different  heights 
in  the  tank.  The  water  rises  in  this  tank,  partial  sedi- 
mentation having  taken  place,  flows  from  the  top  edge 
over  a  long,  slightly  inclined  channel,  whence  it  is  delivered 
on  to  a  pulverising  or  centrifugal  apparatus  rotating  at 
high  speed.  The  water  thus  aerated  is  collected  in  a 
small  tank  below  the  aerating  apparatus,  then  conducted 
to  the  bottom  of  a  second  settling  tank  similar  to  the  first, 
and  thence  to  a  third  ;  the  three  tanks  are  situated  one 
slightly  below  the  preceding  one,  and  means  are  provided 
for  removing  the  sludge  from  the  tanks  as  required.  The 
bell-shaped  vessels  are  provided  with  central  pipes  ex- 
tending above  the  tank,  so  that  air,  collecting  under  the 
bell,  may  escape  ;  solid  particles,  which  rise  up  these 
pipes,  are  removed  through  side  pipes. — W.  P.  S. 

Sewage,  trade  effluents,  and  other  impure  liquids  ;   Filtra- 
tion or  purification  of .     R.    Malabar,   Seacombe, 

Cheshire.     Eng.  Pat.  17,389,  July  30,  1907. 
The  sewage  is  conducted  into  a  tank,  one  end  of   which 
is  covered  by  a  filter.     The  latter  consists  of  two  layers  of 
carbon,  separated  by  a  layer  of  wood  in  the  form  of  fine 


fibre,  granules,  or  powder,  the  layers  being  held  in  position 
by  perforated  plates.  The  pieces  of  carbon  used  in  the 
filter  are  of  such  size  that  they  will -pass  through  a  £-inch 
mesh,  but  not  through  a  J-inch  mesh.  After  passing 
upwards  through  this  filter,  the  liquid  flows  into  a  channel 
whence  it  is  led  away.  A  similar  filter  through  which 
the  sewage  passes  downwards,  may  be  provided  at  the 
bottom  of  the  tank  ;  a  space  is  arranged  below  this  filter 
and  the  discharge  outlet  from  this  space  is  provided  with 
a  valve,  so  that  the  flow  of  liquid  can  be  stopped  when 
required. — W.  P.  S. 

Wait  r  and  sewage  ;    Process  for   purifying .     A.   E. 

Woolf,  New  York.     U.S.  Pat,   892,486,  July  7,  1908. 

The  sewage,  or  water,  is  freed  from  suspended  organic 
matter  and  is  then  treated  with  a  quantity  of  a  saline 
solution  which  has  been  submitted  to  electrolytic  action. 
The  sewage  is  next  filtered,  and  an  excess  of  the  saline 
solution  is  added  to  the  effluent,  so  as  to  completely 
sterilise  it.— W.  P.  S. 

Water,  etc.  ;  ;    Process  of  sterilising .      R.  Cambier, 

A.  Tixier,  and  C.  E.  Adnet,  Paris,  Assignors  to  Special 
Products  Co.,  of  New  Jersey.  U.S.  Pat,,  892,580,  July  7, 
1908. 

See  Fr.  Pat.  337,630  of  1903  ;  this  J.,  1904,  500.— T.  F.  B. 


(C. )— DISINFECTANTS. 

Petroleum  benzine  [and  other  solvents]  ;    Germicidal  power 

of .     F.  J.  Farrell  and  F.  Howies,  J.  Soc.    Dyers 

and  Col.,  1908,  24,  166—169. 
A  series  of  experiments  was  made  to  determine  the 
effect  of  various  organic  substances  upon  cultures  of  the 
Bacillus  typhosus.  It  was  found  that  the  solutions  of  a 
"  benzine  soap  "  in  petroleum  benzine,  which  are  largely 
used  for  dry  cleaning,  possess  no  germicidal  properties. 
The  organism,  however,  is  killed  in  half  an  hour  by  immer- 
sion in  pure  carbon  tetrachloride,  though  mixtures  of 
carbon  tetrachloride  and  petroleum  benzine  containing 
50  and  75  per  cent,  by  volume  of  the  tetrachloride,  were 
found  to  have  no  action  upon  the  bacilli  even  after  a 
contact  of  24  hours'  duration.  The  organism  is  not  affected 
by  immersion  for  24  hours  in  pure  chloroform,  whilst  an 
aqueous  solution  containing  0-622  per  cent,  of  chloroform 
kills  the  bacilli  in  half  an  hour.  A  somewhat  similar 
behaviour  was  observed  with  phenol,  for  a  1-25  per  cent, 
aqueous  solution  was  found  to  have  the  same  germicidal 
value  as  an  8  per  cent,  solution  of  phenol  in  benzene. 

—P.  F.  C. 

Soaps ;    Disinfectant   constituents   of   ■ .     H.    Reichen- 

bach.  Z.  Hyg.  u.  Infekt.-Krankh.,  1908,  59.  296—316. 
Chem.  Zentr.,  1908,  1,  2194—2195. 
Op  the  alkali  salts  of  fatty  acids,  the  palmitate  has  the 
strongest  bactericidal  action,  followed  by  the  stearate  and 
myristate.  With  the  exception  of  the  stearate,  the  disin- 
fectant action  of  the  salts  decreases  with  the  molecular 
weight  of  the  acid,  gradually  down  to  the  caprate,  and  then 
very  rapidly.  The  potassium  salts  of  saturated  fatty  acids 
present  in  noteworthy  quantities  in  ordinary  soaps  possess 
considerable  disinfecting  power,  but  the  salts  of  the  un- 
saturated acids  are  without  appreciable  action,  with  the 
exception  of  those  of  elaidic  acid,  which  are  almost  as 
effective  as  the  salts  of  saturated  acids.  The  main  cause 
of  the  disinfecting  power  of  soaps  is  due  to  the  free  alkali 
present  therein  and  formed  by  hydrolysis.  The  effect  of 
free  alkali  and  a  salt  of  a  fatty  acid  when  present  together 
is  greater  than  the  sum  of  the  effects  of  the  two  acting 
singly. — A.  S. 

Patent. 

Antiseptic  compounds  ;   Process  of  making .     E.  Lutz 

et  Cie.     Fr.  Pat.  387,603,  Feb.  27,  1908. 

i    The  compounds  are  prepared  by  mixing  borofluorides,  or 
I    mixtures  of  boric  acid  and  fluorides,  with  alkali  bisulphates. 

— W.  P.  S. 
1  e  2 
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XIX.— PAPER,    PASTEBOARD,    &c. 

Patents. 

Celluloid,  ivory,  shells,  and  the  like  ;  Method  of  applying 

paint  to .     H.  Ligny.     Fr.  Pat.  386,846,  April  20, 

1907. 

The  colouring  matters  are  mixed  with  liquids  which  will 
attack  the  material  to  which  the  paint  is  to  be  applied, 
e.g.,  with  alcohol  and  acetone  for  celluloid,  and  with  acetic 
acid  and   alcohol   for  shells,   ivory,    or  horn. — A.  S. 

Celluloid  ;  Process  for  the  manufacture  of  products  resemb- 
ling   .      Soc.    anon,    nouvelle  "  L'Oyonnithe."     Fr. 

Pat.  387,179,  Feb.  12,  1908. 

It  is  proposed  to  partly  or  wholly  replace  the  camphor  used 
in  the  preparation  of  celluloid  by  the  methylic,  ethylic, 
etc.,  esters  of  fatty  acids  such  as  palmitic,  stearic,  and 
oleic  acids.  Such  esters  may  be  obtained  by  ordinary 
methods,  or  better  by  acting  on  the  oil  or  fat.  in  the 
presence  of  mineral  acids,  with  the  required  alcohol,  at 
the  boiling  point  of  the  alcohol. — J.  W.  G. 

Celluloid-like  substance.  C.  Schraube  and  E.  Laudien, 
Assignors  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen-on-Rhine,  Germany.  U.S.  Pat.  892.899,  July  7, 
1908. 

See  Fr.  Pat.  366,106  of  1906;  this  J.,  1906,  1001.— T.  F.  B. 

Electrolytic    apparatus    for    bleaching,    scouring,    etc.     Fr. 
Pat.,  387,104.     See  XL4. 


Yiseovs  liquids  produced  by  heating  glycerin. 
198,711.     -See  V. 


Ger.   Pat, 


XX.— FINE     CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Morphine  ;  Colorimetric  determination  of  small  amounts 
of .     Mai  and  Rath.    Arch.  Pharm.,  1908,  244,  300. 

One  cc.  of  a  1:1000  aqueous  solution  of  morphine  hydro- 
chloride, or  even  a  more  dilute  solution,  is  evaporated  on 
the  water-bath,  and  the  residue  treated  with  1  cc  of 
Marquis's  reagent  (2  drops  of  40  per  cent,  formaldehyde 
solution  with  3  c  .c.  of  sulphuric  acid).  The  deep  violet 
liquid  is  transferred  to  a  small  test  glass  and  diluted  with 
4  cc.  of  sulphuric  acid.  The  colour  may  then  be  matched 
with  that  produced  by  a  known  weight  of  morphine  hydro- 
chloride. One  mgrm.  of  morphine  gives  a  deep  violet-blue 
colour  ;  and  with  0-03  mgrm.  the  colour  is  distinct,  and 
colori metrically    measurable. — J.  O.  B. 

Quinine  tannates  ;    Solubility  of  true  and  false .     F. 

Muraro.    Gaz.  chim.  ital.,  1908,  38,  I.,  427—430. 

The  author  has  determined  the  solubility  in  water  and 
hydrochloric  acid  of  two  true  tannates  and  one  pseudo- 
tannate  of  quinine  (compare  this  J.,  1908,  138).  The 
true        tannates,       C2I,H24N2()2,CUH1U09,4H20  and 

(C2oHo4N20;.)2((y|H1o(,!i)3.XH;,<),  were  prepared  by  pour- 
ing into  a  solution  of  1  part  of  tannin  in  95  per  cent, 
alcohol  a  solution  of  1  or  2  parts  of  quinine  respectively 
in  the  same  solvent.  They  are  light,  dirty  white  powders. 
The  pseudo-tannat© 

'C2oH24N202,H2S04)2(C,4H1009)ft14H2(), 
was    prepared    by    pouring    an    aqueous    solution     of     2 
parts   of    tannin    into   an   aqueous   solution   of   1    part  of 
quinine  sulphate,  removing  the  precipitate,   washing  it, 

melting  it  in  twice  its  volume  of  water  ;it  about  70'  ('., 
and  drying  at  30' 'C.  in  the  air.  It  is  a  powder  of  straw- 
yellow  colour.  The  true  tannates  me  practically  insoluble 
in  water.  In  hydrochloric  acid  (1  :  1000  and  3  :  1000),  the 
dihydrochlorido  of  quinine  in  formed,  so  much  of  the 
quinine  taunate  dissolving  as  corresponds  to  the  hydro- 
chloric acid  present.      The   pseudo-tanniitc  is  somewhat 


more  soluble  in  water,  but  less  soluble  in  hydrochloric 
acid  than  the  true  tannates.  On  washing,  the  true 
tannates  tend  to  become  richer  in  quinine,  and  the  pseudo- 
tannate  richer  in  tannin.  For  example,  the  pseudo- 
tannate  mentioned,  on  prolonged  washing,  yielded  a 
product  of  the  composition, 

(C20H24N2O2,H2SO4)2(C14H10O9)22H2O. 

—A.  S. 

Ipomcea  purpurea  ;   Chemical  examination  of .     F.  B. 

Power  and  H.    Rogerson.     Amer.  J.  Pharm.,  1908,  80. 
251—286. 

The  stems  and  roots  of  Ipomcea  purpurea  are  employed, 
under  the  name  of  "  i-Jalapa  "  as  an  aperient  by  the  natives 
of  South  Africa.  The  dried  stems  of  the  plant,  obtained 
from  Durban,  have  been  found  to  contain  4-8  per  cent,  of  a 
complex  purgative  resin.  Systematic  examination  of  this 
resin,  removed  by  alcohol,  gave  the  following  results  : — 
Light  petroleum  spirit  extract.  This  represented  8  per  cent, 
of  the  total  resin.  After  treatment  with  alcoholic  potassium 
hydroxide,  it  yielded  pentatriacontane,  C35H7.„  m.  pt. 
74—75°  C.  ;  a  phytosterol,  C27H460,  H20,  m.pt.  132— 
133°  C.  ;  formic,  butyric,  and  higher  volatile  acids ; 
stearic,  and  apparently  some  palmitic  acid  ;  and  a  trace 
of  an  unsaturated  oily  acid.  Ether  extract.  This  repre- 
sented 73  per  cent,  of  the  total  resin.  When  fused  with 
potassium  hydroxide  it  gave  formic  and  butyric  acids,  a 
mixture  of  higher  volatile  acids,  and  a  small  amount  of  a 
crystalline  acid,  m.  pt.  103 — 104°  C.  apparently  azelaic 
acid,  C19H1604;  and  a  trace  of  substance  giving  the 
catechol  reaction.  When  the  extract  was  heated  with  6  per 
cent,  alcoholic  sulphuric  acid,  it  gave,  besides  a  quantity 
of  resin,  a  small  amount  of  a  fragrant,  neutral  oil  ;  formic 
and  butyric  acids,  with  higher  volatile  acids  ;  a  soluble 
non-volatile  acid ;  and  dextrose.  Chloroform  extract. 
This  represented  9-8  per  cent,  of  the  total  resin.  When 
fused  with  potassium  hydroxide,  it  gave  decomposition 
products  similar  to  the  ether  extract,  but  no  crystalline 
acid.  The  products  of  hydrolysis  with  5  per  cent,  alcoholic 
sulphuric  acid  were  also  similar  to  those  obtained  from 
the  ether  extract.  Ethyl  acetate  extract.  This  represented 
23-8  per  cent,  of  the  total  resin.  It  yielded  a  very  small 
amount  of  a  new  crystalline  alcohol,  ipuranol, 
C23H3802(OH)2  m.pt,  285—290°  C.  (m.  pt.  of  acetyl 
derivative,  160°C).  When  fused  with  potassium  hydroxide 
and  when  heated  with  5  per  cent,  alcoholic  sulphuric  acid, 
the  extract  yielded  products  similar  to  those  obtained 
from  the  ether  and  chloroform  extracts.  Alcohol  extract. 
This  represented  about  50  per  cent,  of  the  total  resin. 
When  decolorised  by  animal  charcoal,  and  dried  at  1 10  C, 
it  melted  between  150—160°  C.  ;  [o|d=  -51-64°.  When 
hydrolysed  with  5  per  cent,  alcoholic  sulphuric  acid,  in 
addition  to  the  products  previously  obtained  from  the 
other  extracts,  a  new  crystalline  acid,  i parotic  acid, 
C13H25(OH)2 . COOH,  was  isolated  in  fine,  colourless, 
silky  needles,  m.  pt.  100 — 101°  C.  Several  salts  and 
derivatives  of  this  acid  have  been  prepared.  In  addition 
to  this  a  number  of  other  acids  have  been  isolated  and 
identified  among  the  products  of  alkaline  hydrolysis  of 
the  alcohol  extract.  Physiological  experiments  show  that 
the  ether,  ethyl  acetate,  and  alcoholic  extracts  were  all 
actively  purgative  ;  the  light  petroleum  spirit  extract  was 
without  definite  action;  the  chloroform  extract  was  less 
actively  purgative,  but  was  slightly  emetic.  After  hydro- 
lysis with  barium  hydroxide  the  alcoholic  extract  was 
physiologically   inert. — J.  O.  B. 

Eupatorium  rtbaudianum  ;    Sweet  principle  of ,  and 

method  of  preparing  glycyrrhizin  from  licorice  root. 
P.  Rasenaok  Arbb,  Kaiserl.  Gesundheitsamte,  1908, 
2,  240  ;    Apoth.-Zcit.,  190S,  23.  446—  I  IT. 

The  composite  plant,  Eupatorium  rtbaudianum,  indigenous 
to    Paraguay,    contains    a    sweet    principle,     C4oHnOg|i 

crystallising  in  long  white  needles.  The  whole  plant  has 
a  markedly  sweet,  taste,  which  is  most  pronounced  in 
the  VOUng  shoots  and  leaves.  These  were  extracted 
with  alcohol,  and  the  alcoholic  filtrate  was  precipitated 
with  ether  :     the   precipitate   thus  obtained,  when     further 

f>urified,   afforded   the    sweet   substance    in    a   crystalline 
orm.     It    was    readily    soluble    in    water,    alcohol,    and 
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jimvl  alcohol :  sparingly  so  in  methyl  alcohol  ami  acetone  : 

only  tract's  were  dissolved  by  ether,  benzene,  and  hydro- 
carbons. It  had  no  sharp  melting  point.  When  hydro* 
tyeed  by  boiling  with  water,  or  with  very  dilute  sulphuric 
acid,  it  was  split  up  into  dextrose  and  a  tasteless. 
crystalline  body.  C;,.,H,0O„.  m.pt.  226—227°  ('.,  readily 
soluble  in  ether.  Besides  this  sweet  principle,  the  plant 
contained  a  tannin,  giving  a  green  precipitate  with  iron- 
alum  reagent,  and  a  black  precipitate  with  a  trace  of 
alkali.  The  sweet  principle  of  Bupalorium  differs  from 
glycyrrhizin,  not  only  in  its  chemical  formula,  but  in  its 
behaviour  towards  reagents,  since  it  is  not  precipitated 
by  those  salts  which  remove  glycyrrhizin  from  solution. 

Mithtxl  of  Isolating  glycyrrhizin  (glycyrrhizinic  arid). — 
One  part  of  finely  disintegrated  Russian  licorice  is  macer- 
ated with  .">  parts  of  water,  for  2  days,  at  15 — 20°  C.  The 
expressed  liquid,  after  standing  and  filtering,  is  further 
clarified  by  boiling  with  a  little  egg  albumin.  The  clear 
filtrate  is  then  treated  with  an  equal  volume  of  dilute 
(1  :  3)  sulphuric  acid  :  after  12  hours  the  crude  glycyrrhizin 
is  collected  and  washed,  first  with  dilute  sulphuric  acid, 
then  with  a  very  little  water,  until  the  latter  begins  to 
be  coloured.  The  brown,  viscous,  crude  glycyrrhizin  is 
then  treated  with  excess  of  ammonia  solution,  and  the 
orange-yellow  solution  diluted  to  1  litre  for  each  kilo,  of 
root  originally  used.  The  amount  of  sulphuric  acid 
present  in  an  aliquot  part  of  this  is  determined,  and 
a  slight  excess  of  the  necessary  quantity  of  barium  hydrox- 
ide is  added  to  the  bulk.  After  removing  the  barium 
sulphate,  the  excess  of  barium  hydroxide  is  precipitated 
by  means  of  ammonium  carbonate :  the  filtrate  from 
this  is  evaporated  to  drj'ness,  and  dissolved  in  1  to  1-5 
parts  of  hot  acetic  acid.  On  cooling,  the  acid  ammonium 
salt  crystallises  out,  and  is  washed  or  recrystallised 
with  acetic  acid  until  it  gives  a  colourless  solution  in 
strong  sulphuric  acid.  One  part  of  this  salt  is  then 
dissolved  in  about  200  parts  of  cold,  50  per  cent,  alcohol, 
and  precipitated  with  a  solution  of  neutral  lead  acetate 
in  the  same  solvent ;  the  precipitate  is  sollected  and 
washed,  first  with  50  per  cent,  alcohol,  to  remove 
ammonium  acetate,  then  with  absolute  alcohol  to  remove 
water.  It  is  then  suspended  in  absolute  alcohol  and 
treated  with  hydrogen  sulphide,  filtered,  and  the  filtrate 
evaporated  at  the  ordinary  temperature  under  reduced 
pressure.  The  residue  is  recrystallised  from  alcohol  or 
acetic  acid.  The  presence  of  sucrose  in  licorice  root  has 
been  established.— -J.  O.  B.  ( -.1 

Apocynin.     Constituents  of  Canadian  hemp.      H.    Finne- 

more.  Chem.  Soc.  Proc,  1908,  24,  171. 
The  important  constituent  (0-2  per  cent.)  of  the  root  of 
Apocynum  cannabintm  is  identical  with  the  crystalline 
apocynin  of  commerce,  and  with  the  product  previously 
isolated  by  Wood  (J.  Amer.  Med.  Assoc.,  1904,  43,  1953) 
for  pharmacological  purposes.  Apocynin,  C0H10O3,  which 
has  a  faint  odour  of  vanillin,  forms  slender,  colourless 
prisms,  m.  p.  115"  C.  It  is  convertible  into  a  crystalline 
potassium  derivative,  and  into  acetyl,  benzoyl,  and 
methyl  derivatives,  m.  p.  57°,  106°,  and  51°  C.  respectively  ; 
it  yields  an  oxime  and  a  well-defined  hydrazone  and  semi- 
carbazone,  m.  p.  126°  and  167°  C.  respectively ;  its 
molecule  contains  a  single  methoxyl  group.  As  it  has  no 
aldehydic  properties,  it  follows  that  apocynin  is  a  h}'droxy- 
methoxyacetophenone.  It  is  in  fact  identical  with  the 
acetovanillone  (4-hydroxy-3-methoxyacetophenone)  ob- 
tained by  Tiemann  (Her.,  1891,  24,  2855)  from  i.w-eugenol, 
and  by  Goldschmiedt  and  Hemmelmayr  (this  J.,  1895,  63, 
from  scoparin. 

The  pharmacological  properties  of  apocynin  are  under 
investigation.  A  synthesis  of  acetovanillone  from  vanillic 
acid  by  Xeitzel  (Ber.,  1891,  24,  2863)  could  not  be  con- 
firmed, and  another  by  T.  Otto  (ibid.)  gave  a  yield  too 
small  for  practical  use  :  the  product,  however,  was 
identical  with  apocynin. 

Apocynin  ;      Xcw    synthesis    of .      H.     Finnemore. 

Chem.  Soc.  Proc-.,  1908,  24,  171—172. 

The  previously  known  syntheses  of  apocynin  (aceto- 
vanillone) being  unsatisfactory  (see  preceding  abstract), 
the  author  has  synthesised  this  substance  from  vanillin 


by  an  application  of  the  Grignard  process.  Benzoyl- 
vanillin,  (^H3((lCq.C6H5)K)CH3).CHO,  is  converted  by 
magnesium  msthiodide,  with  subsequent  hydrolysis,  into 
benzoyiapoctjnol,  CH3O.CfiH3(O.CO.C6H5).CH(OH).CH3, 
in.  p.  128°  C,  the  phenolic  benzoyl  derivative  of  the 
secondary  alcohol  corresponding  with  apocynin.  This 
benzoyl  compound  is  oxidised  by  chromic  acid  mixture 
tobenzoylapocynin, CH3O.C6H3(O.CO.C6H5)  CO.CH3,  m.  p. 
106°  C,  which  gives  on  hydrolysis,  4-hydroxy-'^-methoxy- 
aeetophenone,  CH3O.CGH3(OH).CO.CH3,  m.  p.  115°:  this 
is  identical  with  natural  apocynin,  and  with  aceto- 
vanillone prepared  from  guaiacol  (preceding  abstract). 
The  yields  throughout  are  good.  Apocynol  or  4-hydroxy-3- 
///<7Aary^H^we^^c«r6moZ,CH3O.C6H3(OH).CH(OH).CH3, 
m.  p.  101°  C,  obtained  by  hydrolysing  the  above 
synthetic  benzoyl  derivative,  may  also  be  formed,  although 
with  poor  yield,  directly  from  apocynin  by  the  action  of 
sodium  amalgam.  This  alcohol  and  the  corresponding 
dihydroxycarbinol,  CcH3(OH)2.CH(OH).CH3,  that  is 
formed  from  it  by  the  action  of  suitable  hydrolytic  agents, 
promise  to  be  of  interest  pharmacologically  by  reason  of 
their  very  close  relation  to  adrenaline. 

d-Pinene  ;    Hydration  of .     W.   Smirnow.     J.   Russ. 

Phys.-Chem.  Ges.,  1908,  40,    150—153.      Chem.  Zentr., 
1908,  1,  2152—2153. 

The  union  of  d-pinene  with  water  in  presence  of  sulphuric 
acid  is  a  catalytic  reaction.  Even  with  only  2  per  cent,  of 
the  acid,  more  than  half  of  the  hydrocarbon  is  converted 
into  the  corresponding  alcohol.  On  increasing  the 
quantity  and  concentration  of  the  acid,  the  reaction 
proceeds  more  rapidly.  The  secondary  alcohol  produced, 
C10HI8O,  boils  at  93°— 95°  C.  at  10  mm.,  and  has  the 
sp.gr.  0-9185  at  18-8°/4°C.  When  oxidised  with  chromic 
acid  mixture,  it  yields  a  ketone,  b.pt.  200° — 205°  C,  very 
similar  to  that  obtained  by  Aschan  (this  J.,  1907,  776), 
whilst  when  oxidised  with  permanganate,  it  yields  tri- 
hydroxyhexahydrocymene.  In  the  author's  opinion  the 
d-pinene  from  birchwood  tar  is  a  mixture  of  pinolene 
with  pinene  or  another  new  hydrocarbon. — A.  S. 

Cholesterol  and  cholic  acid  and  camphor  and  oil  of  turpen- 
tine ;     Relation   between .     H.    Schrotter    and    R. 

Weitzenbock.     Monats.   Chem.,   1908,   29,    395—398. 

It  has  been  shown  previously  that  by  the  action  of  con- 
centrated sulphuric  acid  and  mercury  on  cholesterol  or 
cholic  acid,  followed  by  treatment  of  the  reaction-product 
with  nitric  acid,  a  crystalline  acid  (m.pt.  228° — 230°  C), 
which  the  authors  have  named  rhizocholic  acid,  and  which 
is  probably  a  hydroxycyclopentadienetricarboxylic  acid, 
is  produced.  It  is  now  found  that  when  treated  in  a 
similar  manner,  camphor  and  oil  of  turpentine  yield  the 
same  acid,  and  thus  for  the  first  time,  proof  is  afforded  of  a 
genetic  relationship  between  cholesterol  and  cholic  acid 
and  the  ter penes. — A.  S. 

Reductions  with  platinum  and  hydrogen.  II.  Formation 
of  dihydrocholesterol.  R.  Willstatter  and  E.  W.  Mayer. 
Ber.,  1908,  41,  2199—2203. 

In  a  previous  communication  (this  J.,  1908,  642)  it 
was  shown  that  the  ethylene  bond  may  be  reduced  at  the 
ordinary  temperature  by  hydrogen  in  the  presence  of 
platinum.  This  treatment  also  effects  the  reduction  of 
cholesterol,  whereas  Windaus  (this  J.,  1907,  782)  found 
that  that  substance  was  not  attacked  b\  the  most  energetic 
reducing  agent3.  If  the  cholesterol  is  dissolved  in  ether 
and  a  current  of  hydrogen  passed  through  the  solution  in 
the  presence  of  platinum,  the  reduction  is  quantitative. 
The  resulting  compound,  dihydrocholesterol,  C27H,,80, 
is  identical  with  the  /3-cholestanol  obtained  by  the  action 
of  sodium  and  amyl  alcohol  upon  cholestenone.  These 
facts  support  the  view  of  Diels  and  Linn  (this  J.,  1908,  358) 
as  to  the  relationship  between  cholesterol  and  cholestenone. 
Dihydrocholesterol  crystallises  from  alcohol  in  hexagonal 
plates,  melting  at  141-5° — 142°  O.  (corr.),  and  having  an 
optical  rotation  of  [•i]8d=  +23-8°.  On  treating  its  solution 
in  chloroform  with  2  drops  of  strong  sulphuric  acid  and 
2  drops  of  acetic  anhydride,  it  does  not  give  Liebermann's 
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cholesterol  reaction.  When  oxidised  by  chromic  acid 
in  acetic  acid  solution,  it  yields  an  oxidation  product 
(m.pt.  128° — 129°  V.),  which  still  combines  with  bromine. 
Acetylation  of  dihydrocholesterol  yields  a  compound 
which  crystallises  in  brilliant,  prisms  (m.pt.  110-5° — 111°  C. 
corr.),  and  does  not  give  the  colour  reactions  of  cholesteryl 
acetate. — O  A.  M. 

Amygdalin  ;    Hydrolysis   of by   emidsin.     Part   II. 

S.  J.  M.  Auld.  Chem.  Soc.  Proc,  1908,  24,  181—182. 
By  observation  of  the  change  of  rotation  of  the  dextrose 
produced  during  the  hydrolysis  of  mandelonitrile  glucoside 
by  emulsin  and  the  approximate  constancy  of  the  rotation 
after  hydrolysing  amygdalin  by  emulsin,  it  is  possible 
to  show  that  amygdalin  is  derived  from  an  a/3-disaccharide, 
the  /3-dextrose  residue  being  attached  to  the  benz- 
aldehydecyanohydrin  nucleus.  Exact  measurement  of 
the  quantities  of  hydrocyanic  acid,  benzaldehyde,  and 
dextrose  formed  from  amygdalin  shows  that  mandelonitrile 
glucoside  is  formed  as  an  intermediate  product  during  the 
hydrolysis  by  emulsin,  the  biose  ether-linking  breaking 
preferentially.  By  stopping  the  hydrolysis  at  a  suitable 
point,  it  is  possible  actually  to  isolate  Fischer's  glucoside. 
(See  also  this  J.,  1907,  437.) 

Ergosterol    and    fongisterol.     C.    Tanret.      Compt.    rend., 

1908,  147,  75—77. 
Rye  ergot  contains,  in  addition  to  ergosterol,  another 
closely  related  crystalline  substance  which  has  been  met 
with  in  other  fungi  and  which  the  author  terms  fongisterol. 
The  two  substances  may  be  separated  by  means  of  ether 
in  which  ergosterol  is  the  less  soluble.  "Pure  ergosterol, 
C27H420,H20,  obtained  by  fractional  crystallisation 
from  ether,  has  the  rotatory  power,  [o]d  = — 126°.  It 
crystallises  from  ether  in  needles  and  from  alcohol  in  large 
plates.  It  is  dehydrated  only  with  difficulty.  It  melts 
at  165°C.  when  heated  on  the  Maquenne  block.  The 
rotatory  power  of  the  pure  acetate  is  [nly= — 91 -8°  and 
of  the  formate,  f a]n  = — 97-9°.  The  lower  values  obtained 
previously  are  due  to  the  presence  of  fongisterol.  Fongi- 
sterol obtained  from  the  ethereal  mother  liquors,  is  a  lower 
homologue,  C2-H4oO,H.,0,  of  ergosterol  and  crystallises 
in  the  same  system.  It  melts  at  144°  C,  has  ,«]d  = — 224  in 
chloroform  and  [«]d  =  — 12-9  in  ether.  The  acetyl  derivative 
melts  at  158-5°  C,  and  has  [a]u  =  — 15-9.  Fongisterol 
is  coloured  ruby-red  with  90  per  cent,  sulphuric 
acid,  the  coloration  finally  changing  to  a  violet-red. 
Ergosterol  under  similar  conditions  gives  no  coloration. 
A  very  large  number  of  lower  plants  contain  cholesterols 
(mixtures  in  different  proportions  of  ergosterol  and 
fongisterol  quite  distinct  from  animal  cholesterol  or  the 
phytosterol  of  higher   plants. — E.  F.  A. 

Arsinic    acids ;     Secondary    aromatic .     L.    Benda. 

Ber.  1908,  41,  2367—2373. 

When  aniline  and  arsenic  acid  are  heated  together  to 
180 — 200°  C,  in  addition  to  arsanilic  acid  there  is  formed 
py-diaminodiphenylarsuiic  acid  (NH2.OflH4)2AsO(OH). 
The  crude  product  is  dissolved  in  hot  sodium  "hydroxide 
solution  and  filtered  into  twice  the  volume  of  alcohol. 
The  sodium  arsanilate  crystallises  out  at  once,  and  after  12 
hours  is  filtered  off.  The  filtrate  is  evaporated,  and  much 
alcohol  added,  whereby  the  last  traces  of  sodium  arsanilate 
are  precipitated.  The  filtrate,  is  evaporated  till  free  from 
alcohol,  the  residue  neutralised  with  hydrochloric  acid, 
and  the  precipitate  again  dissolved  in  alkali  and  precipi- 
tated with  acid,  being  finally  crystallised  from  50  per  cent. 
acetic  acid.  The  diaminodiphenylarsinic  acid  crystallises 
in  needles  melling  at  232°  C.  It  is  distinguished  from 
ananilic  acid  in  tfivrng  no  precipitate  With  magnesia 
mixture  in  ammoniacal  solution  on  beating.  The  diaeetvl 
derivative  melts  at  268s  C.  My  treating  the  diamino- 
acid  with  sodium  nitrite  and  a  mineral  arid,  and  passing 
steam  through  the  resulting  let  ra/.o  compound,  pp- 
dihydroxydiphenylarsinie  acid  is  obtained.  This 
crystallises  from  60  per  cent,  acetic  acid  in  thin  plates. 
melting    at    239     ( '.      /</*- Diaminodi-o-tolvbirsinic   acid    is 

prepared  from  o-toluidine  and  arsenic  acid  as  in  the  ease 

of  the  dipkettjrl  derivative.  Il  crystallises  from  35  per  cent. 
acetic  acid  hi  short    |irisms  melting  at  2)3     ( '.     The  diaeetvl 


derivative  melts  at  255°  C.  after  softening  at  237°  C. 
pp-Dihydroxydi  o-tolylarsinic  acid,  prepared  by  diazotising 
the  corresponding  diamino-acid  .and  boiling  the  solution, 
melts  at  247°  C— J.  C.  C. 

Abrastol   [asaprol,  calcium    p-naphthol    a-sulphonate] ;   Re- 
actions of ,  [and  its  detection  in   wine].      D.    Vitali. 

Boll.    Chim.   farm.,   [91,   291.      Apoth.-Zeit.,    1908,   23. 
507. 

In  addition  to  its  use  in  medicine  as  an  antiseptic,  abrastol 
is  employed  as  a  clarifying  agent  and  as  a  preservative 
for  wines.  Under  these  conditions,  it  precipitates  calcium 
tartrate  and  forms  1  mol.  of  free  /3-naphthol-o-sulphonic 
acid  and  1  mol.  of  its  potassium  salt.  0-2  grm.  of 
abrastol  are  stated  to  be  sufficient  for  1  litre  of  wine  ; 
and  the  addition  of  this  quantity  is  said  to  be  quite  un- 
objectionable. The  best  extraction  media  for  abrastol 
are  amyl  alcohol,  ethyl  acetate,  and  chloroform.  It  may 
be  identified  by  the  following  reactions: — (1).  Ferric 
chloride  gives  a  blue  colour  with  a  1  :  1000  solution  of 
abrastol.  In  the  case  of  dark  coloured  wine,  the  test  is 
applied  to  the  ether  extract ;  the  blue  colour  obtained  is 
changed,  on  evaporating,  to  dull  yellow,  and  a  bright 
brownish-blue  dry  residue  is  left.  (2).  With  mercuric 
nitrate,  abrastol  gives  a  red  colour,  evident  with 
0-0001  grm.  (3).  It  gives  a  yellow  colour  with  strong 
sulphuric  acid.  (4).  If  1  c.c.  of  a  1  :  10,000  solution 
of  abrastol  be  evaporated  to  dryness,  and  the  residue 
be  moistened  with  sulphuric  acid  and  formaldehyde 
solution,  a  fine  green  fluorescence  is  developed. 
(5).  On  evaporating  to  dryness  1  c.c.  of  a  1  :  10,000 
solution  of  abrastol  with  mercurous  nitrate,  a  residue 
with  a  fine  violet-red  colour  is  obtained.  (6).  A  very 
dilute  solution  of  abrastol  gives  a  fine  blue  fluorescence 
with  potassium  or  sodium  hydroxide  solution.  (7).  On 
adding  chlorine  solution  and  then  a  little  ammonia  to  a 
1 :  1000  solution  of  abrastol,  a  green  colour  with  a  blue 
fluorescence  is  developed.  (8).  On  evaporating  1  c.c.  of  a 
1  :  1000  abrastol  solution  to  dryness,  moistening  the 
residue  with  potassium  nitrate  solution,  and  adding  excess 
of  sulphuric  acid,  an  intense  red  colour  appears,  changing 
to  violet.  (9).  Potassium  nitrite  solution  gives  a  yellow 
colour  with  abrastol,  changing  to  green  on  evaporation, 
and  turned  blood-red  on  adding  sulphuric  acid.  (10).  On 
evaporating  1  c.c.  of  a  1  :  10,000  abrastol  solution  and 
warming  gently  with  a  few  drops  of  Froehde's  reagent,  a 
blue  colour  appears  :  and  a  green  tint  when  vanadium- 
sulphuric  acid  reagent  is  similarly  applied. — J.   O.  B. 


Naphthols  ;  Simple  test,  to  differentiate  a-  and  b .  Volcy- 

Boucher.     Rep.  Pharm.,  1908,  18,  289. 

Half  a  grm.  of  the  naphthol  is  dissolved  in  just  sufficient 
95  per  cent,  alcohol,  the  solution  is  treated  with  2  c.c.  of 
10  per  cent,  copper  sulphate  solution  and  4  c.c.  of  freshly 
prepared  10  per  cent,  potassium  cyanide  solution,  with 
brisk  agitation.  a-Naphthol  gives  an  abundant  violet -red 
precipitate  ;  with  /S-naphthol,  the  precipitate  is  yellow. 
On  adding  just  sufficient  95  per  cent,  alcohol  to  redissolve 
the  precipitate,  the  a-naphthol  solution  is  rose-coloured 
by  transmitted,  and  violet  by  reflected  light.  /3-Naphthol 
solution  is  yellow.  The  reaction  serves  to  detect  the 
presence  of  a-  in  /3-naphthol  in  the  proportion  of  1  :  2000, 
and  is  equally  applicable  to  the  camphorated  naphthols 
used  in  medicine.  Menzonaphthol  gives  no  colour  with 
the  test,  so  that  the  presence  of  either  «-  or  /j-naphthol  may 
be  detected  in  that  substance  by  its  means. — J.  O.  B. 


Anisal chloride.     H.Schmidt.      Ber.,  1908.  41,2331—2332. 

Anisai.  chloride,  CHlfsOCl2,  can  be  prepared  by  the 
addition    of    phosphorus    pentachloride    to    anisaldehyde 

dissolved  in  ether.  After  digesting  the  mixture  on  the 
water-hath,  the  product  is  obtained  by  fractionating 
in  VOOUQ.  A  more  satisfactory  method  is  to  heat  equiva- 
lent   proportions  of  anisaldehyde  anil   thionyl  chloride  in 

benzene  solution  in  a  reflux  apparatus  for  several  hours, 
ami  then  to  fractionate  the  liquid  in  vacuo.  Anisal 
chloride  is  a  colourless  oil,  which  solidities  to  a  white  crystal- 
line mass  in  a  Freezing  mixture  and  then  melts  at  about 
20 "('.      It  .boils  at   13(1       132"  ('.at   13  mm.,  and  at   134°  C. 


vol.  xxvn..  No.  15.1     Ol.    XX.-FINE  CHEMICALS,  ALKALOIDS,  ESSENTIAL  OILS,  &  EXTRACTS.         831 


at  14  mm.  It  is  moderately  stable.  It  is  readily  hydro- 
Used  by  ooKl  water,  and  is  vigorously  bydrolysed  by 
alcoholic  potassium  hydroxide,  the  product  in  both  cases 
being  anisaldehyde. — F.  Shun. 

Primary  alcohol*  ;  Action  of  metallic  oxides  on .     P. 

Sabatier    and    A.    Mailhe.     t'ompt.    rend..    1908,    147. 
h>— is. 

A  mmhkk  of  metallic  oxides,  acting  below  4(K)°C.  on 
primary  alcohols,  oxidise  these  and  are  themselves  reduced 
either  to  metal  or  to  a  lower  oxide.  The  most  simple 
case  is  that  in  which  the  oxidation  is  limited  to  the 
formation  ol'  water  and  aldehyde,  without  further  oxidation 
of  the  latter  to  acid  or  carbon  dioxide.  Examples  are 
afforded  by  the  oxides  of  antimony  (SboO^  and  Sb.2Or>) 
and  bismuth  oxide.  In  cases  where  the  oxide  is  more 
easily  reduced,  the  oxidation  goes  further,  and  the  aldehyde 
is  attacked,  forming  an  acid  or  even  carbon  dioxide  and 
water.  This  takes  place  in  the  case  of  oxides  of  mercury 
and  manganese.  In  both  cases  the  action  ceases  when  all 
the  oxide  lias  l>een  reduced,  and  the  metal  formed  is 
without  catalytic  properties.  More  often  the  metal  or 
lower  oxide  formed  acts  catalytically  to  decompose  the 
primary  alcohol  ax  the  temperature  of  the  experiment 
and  as  change  proceeds  the  intensity  of  this  second 
reaction  increases.  Oxides  which  act- in  this  manner  are 
those  of  lead,  nickel,  cobalt,  copper,  uranium,  and  vana- 
dium. The  products  formed  in  such  instances  include 
aldehyde,  hydrogen,  carbon  dioxide,  ethylene,  and  water. 
Lastly  in  addition  to  oxides  reduced  by  alcohols  there  are 
some  which  are  powerful  catalysts  and  at  the  same  time  only 
very  slowly  reduced.  In  such  cases  the  products  of  change 
consist  chiefly  of  hydrogen  and  carbon  dioxide  with  a 
small  quantity  of  ethylene,  which  diminishes  as  change 
proceeds.  The  oxides  of  iron,  cadmium,  and  tin  behave 
in  this  manner. — E.  F.  A. 


Ac>  tic  acid  from  chloroform  residue.      D.  B.  Dott.      Pharm. 
J..   1908.  81,  54. 

The  author  tinds  that,  besides  the  products  indicated   in 

the  equation  : 

2CO(CH3)2  +  SOaOClo  -  20110,  +2Ca(OH)2  +  (CH-,COO).,Ca 

+  3Ca012 
there  are  considerable  amounts  of  carbonate  and  chlorate 
in  the  residual  liquor  obtained  in  preparing  chloroform 
from  acetone.  To  ascertain  the  amount  of  acetate  pro- 
duced, 0-5  kilo,  of  bleaching  powder  was  made  into  a  thin 
paste  with  water  at  30°  C,  and  45  grins,  of  acetone  added. 
A  brisk  reaction  took  place  ;  the  heat  was  increased  to 
drive  off  the  chloroform.  The  residue  was  filtered  and 
washed,  and  the  filtrate  evaporated.  Sulphuric  acid  was 
added  in  excess,  the  solution  filtered  from  sulphate,  and 
distilled.  The  yield  of  acetic  acid  as  found  by  titration 
was  practically  half  the  theoretical. — W.  S. 

MotutmAdhylamine ;     Precipitation     of as     mono- 

mcthylaminc-maqnesium   phosphate.     M.    Francois.        J. 
Pharm.  Chim.,  1008,  28,  86. 

When"  1  mol.  of  sodium  phosphate,  1  mol.  of  magnesium 
sulphate,  and  2  mols.  of  free  monomethylamine  interact 
in  dilute  aqueous  solution,  a  precipitate  of  monomethyl- 
amirie-magnesiuin  phosphate,  analogous  to  ammonium- 
magnesium  phosphate,  is  slowly  formed.  Under  similar 
conditions,  di-  and  tri-methylamine  give  no  precipitate. 
Consequently  the  method  suggested  by  Quantin  of 
separating  ammonia  from  the  methylamines  as  the 
insoluble  ammonium-magnesium  phosphate,  is  not 
applicable  in  the  presence  of  monomethylamine,  but  it 
serves  to  separate  ammonia  from  the  other  two  methyl- 
amines. — J.  O.  B. 

Naphthalene8ulphonale>f  of  cerium.       H.  Erdmann  and  T. 
Nieszytka.     Annalen,  1908,  361,  lfib— 189. 

The  authors  have  prepared  a  number  of  cerous  salts  of 
naphthalenesulphonic  acids  by  treating  the  acids  with 
cerous  carbonate  or  by  double  decomposition  of  the  alkali 
salts  and  cerous  nitrate.     The  solubilities  of  the  various 


salts  in  water  and  methyl  and  ethyl  alcohols  is  given  in 
I  lie  following  table  : — 


(inns    of  salt 

(inns. 

3f  salt 

dissolved  in 

dissolved  at  15°  C 

100  grrns.  of 
water  at : 

in  100  grms.  of : 

Cerium  salt  of : 

Methyl 

Ethyl 

15°  C. 

100°  C. 

alcohol. 

alcohol. 

Naphthalene-/J-sulphonate 
+  1  aq.    . . 

0-97 

19-60 

0-48 

0-17 

,,          o-sulphonate 

1-36 

27-58 

0-71 

0-23 

„           -1  :  5-disul- 

phonate. . . 

0-51 

3-88 

0-04 

0-01 

■\,          -2  :  7-disul- 

phonate . . . 

4-00 

22-50 

0-20 

0-18 

„           -2  :  6-disol- 

phonate . . . 

7-41 

24-88 

1-86 

0-90 

„           -1  :  6-disul- 

phonate . . . 

31-48 

126-60 

19-44 

9-84 

„          1:3: 5-trisul- 

phonate . . . 

16-41 

42-58 

0-17 

0-03 

„           1:3:  6-trisul- 

phonate . . . 

19-69 

58-94 

0-22 

0-05 

„           1:3:  7-trisul- 

phonate . . . 

26-76 

165-42 

0-22 

0-10 

,,          -/3-sulphonate 

+  2  aq.    . . 

24-60 

411-50 

1-36 

0-51 

l-Naphthol-8-sulphonate 

0-09 

* 

0-01 

0-02 

54-11 

531-10 

3-34 

0-62 

Anthraquinonesulphonate 

0-17 

40-68 

0-10 

0-02 

*  The  salt  is  decomposed  by  heat  forming  a  blue  salt  of 
formula  Ce2(gQ  ^>CI0He)s. 

3  _J.  C.  C. 

Bare  earths ;    The .     H.    Erdmann   and    F.    Wirth. 

Annalen,  1908,  361,   190—217. 

The  authors  have  prepared  the  salts  of  several  of  the  rare 
earths  with  a-naphthol-8-sulphonic  acid  and  also  with 
malonic  acid.  The  salts  of  the  latter  with  the  rare  metals  of 
the  cerium  group  are  isomorphous  and  micro-crystalline, 
whilst  those  of  the  yttrium  group  form  spear-like  crystals. 
By  means  of  this  difference  the  two  kinds  of  salts  can  be 
readily  identified.  By  systematic  fractional  crystallisa- 
tion of  the  double  magnesium  nitrates,  praseodymium  and 
lanthanum  can  be  separated  from  neodymium,  samarium, 
and  the  metals  of  the  yttrium  group ;  the  middle  fraction 
contains  the  nearly  pure  neodymium  double  salt ;  this  is 
purified  by  recrystallisation  and  separated  from  traces  of 
praseodymium  and  samarium  by  means  of  the  oxalates 
and  sulphates.  The  separation  of  lanthanum,  cerium,  and 
praseodymium  is  effected  by  means  of  the  double 
ammonium  nitrate,  the  lanthanum  salt  being  less  soluble 
in  nitric  acid  than  the  others.  The  lanthanum  is  freed 
from  traces  of  praseodymium  and  neodymium  by  re- 
crystallisation  of  the  oxalates  from  nitric  acid  solution. 
The  cerium  is  removed  by  the  potassium  permanganate 
method.  The  separation  of  samarium  and  gadolinium 
depends  on  the  fact  that  when  a  neutral  solution  of 
samarium  nitrate  is  mixed  with  a  warm  saturated  solution 
of  potassium  sulphate  and  solid  potassium  sulphate  added, 
a  crystalline  salt,  2Sm,(S04)3,9K2S04,3H20,  separates 
which  is  insoluble  in  a  concentrated  solution  of 
potassium  sulphate,  whilst  the  corresponding  salt  of 
gadolinium  is  readily  soluble.  From  the  middle  fractions 
obtained  by  carrying  out  this  separation,  the  europium  is 
removed  by  adding  bismuth  nitrate  and  magnesium  nitrate, 
whereby  the  salt,  3Mg(N03)22Bi(N03)3,24H20,  is  formed, 
which  with  respect  to  its  solubility  lies  between  the  corres- 
ponding double  magnesium  salts  of  samarium  and  euro- 
pium. By  fractionation  in  strong  nitric  acid  solution  a 
material  containing  samarium  free  from  gadolinium, 
neodymium,  and  europium  is  obtained.  The  material 
containing  the  gadolinium  is  fractionally  precipitated 
with  dilute  ammonia  whereby  terbium  is  first  precipitated, 
then  samarium,  whilst  gadolinium  remains  in  solution. 

The  malonates  of  the  rare  earths  are  prepared  by 
neutralising  the  hydroxides  with  an  aqueous  solution  of 
the  acid  and  heating,  whereby  the  malonates  are  precipi- 
tated in  the  crystalline  form.     The  salts  of  lanthanum, 
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cerium,  praseodymium,  neodymium,  samarium,  gado- 
linium, yttrium,  and  erbium  were  thus  obtained  and  their 
solubilities  in  water  determined.  The  salts  of  these  metals 
with  «-naphthol-8-sulphonic  acid  have  the  general 
formula 


R2(c,0H6<Sg3)3' 


and  are  prepared  by  neutralising  the  acid  with  the  metallic 
carbonates.  The  amount  in  grams  dissolved  by  100  grms. 
of  water  at  14°  C.  are  :  lanthanum,  0-0926— 0-05)87  ; 
cerium,  0-0901  ;  praseodymium,  0-0709—0-0818  ;  neody- 
mium, 0-0171—0-0211  ;  samarium,  0-0496—0-0573  ;  gado- 
linium, 0-117;    yttrium,  0-0951;    and  erbium,  00339. 

The  authors  also  prepared  the  sulphides    of   samarium 
and    gadolinium,      Sa2S3    and    Gd2S3,    by     heating     the 
sulphates  in  a  stream  of  hydrogen  sulphide. — J.  C.  C. 
Cerium,  lanthanum,  and  yttrium  ;   Separation  and  quanti- 
tative spectra   of .     J.    H.    Pollok   and   A.    G.    G. 

Leonard.  Scient.    Proc.    Roy.    Dublin    Soc,    1908,    11, 
257—269. 

Pure  ceria,  lanthana,  and  yttria  have  been  obtained  from 
cerite  by  a  process  which,  in  outline,  is  as  follows  : — The 
mineral  was  fused  in  a  wind  furnace  with  its  own  weight 
of  sodium  hydroxide,  and  the  melt  treated  with  hydro- 
chloric acid,  to  separate  the  silica.  From  the  solution 
lead  and  copper  were  removed  by  sulphuretted  hydrogen, 
and  the  rare  earth  metals  then  precipitated  as  oxalates, 
by  oxalic  acid.  These  were  ignited  to  oxides,  which  were 
dissolved  in  hydrochloric  acid  and  treated  with  excess  of 
sodium  hydroxide  and  chlorine  to  saturation :  the  cerium 
was  thus  precipitated  as  the  dioxide.  The  rare  earths 
remaining  in  solution  were  again  precipitated  as  oxalates 
and  converted  into  nitrates,  which  were  then  partially 
decomposed  by  fusion,  below  a  red  heat.  Insoluble  basic 
nitrates,  containing  all  the  yttrium,  were  thus  obtained, 
and  an  undecomposed  portion,  containing  lanthanum.  This 
was  treated  with  water  and  the  extract  precipitated  by 
ammonia.  The  precipitated  oxides  were  dissolved  in  hydro- 
chloric acid  and  fractionally  precipitated  with  sulphuric 
acid  and  alcohol,  and  this  precipitate  was  dissolved  and 
the  solution  precipitated  with  ammonia  again,  which 
furnished  pure  lanthana.  The  basic  nitrates  were  dis- 
solved, and  the  solution  was  precipitated  with  potassium 
sulphate,  pure  yttria  being  obtained  from  the  filtrate  by 
precipitating  with  ammonia,  dissolving  the  precipitate, 
and  again  precipitating  as  oxalate  and  igniting.  For 
the  quantitative  examination  of  their  spectra,  the  oxides 
were  dissolved  in  hydrochloric  acid  and  the  solutions 
"  sparked,"  using  gold  electrodes.  Tables  of  wave-lengths 
are  given,  and  reproductions  of  photographs  of  the  spectra. 

— F.  Sodn. 

Molybdenum,  tungsten,  thorium,  and  zirconium  ;    Quanti- 
tative spectra  of .     A.  G.  G.  Leonard.  Scient.  Proc. 

Roy.  Dublin  Soc,  1908,  11,  270—279. 
The  spark  spectra,  obtained  with  solutions  of  molybdenum, 
tungsten,  thorium,  and  zirconium,  have  been  quantitatively 
examined,  and  tables  of  wave-lengths  and  reproductions 
of  the  spectra  are  given.  Gold  electrodes  were  used,  and 
are  recommended. — F.  Sodn. 


Anlhranilic    acid ;    Characteristic    reaction    of 
Pawlewski.      See   IV. 


B. 


Enzyme  action.  XII.     Enzymes  of  emulsin.     H.  E.  Arm- 
strong and  others.     See  XVII. 

Cerium  ,-  Determination  of by  potassium  ferricyanide, 

in   the  presence,  of  lh<    other  rare  earth   metals.     P.    E. 
Browning  and  U.  E.  Palmer.    See  XXIII. 

Java  cinclwna  industry.     Indisohe  Mercuur.     Chem    and 

Drug.,  .'July  25,    1908.     |T.R.] 
Ths  output  of  cinchona  bark  from  the  Government  planta- 
tions in  the   Preanger,  Java,  during    1907   was  897,715 

kilos.,  of  which   737,981    kilos,   was  hybrid    Ledgeriana, 
with   an   average  content  of    702   per   oent.    of    quinine 

sulphate,  as  compared  with  666,238  kilos,  of   .similar  hark, 

yielding  6*6  |>er  cent;  of  quinine  sulphate,  in  the  previous 

year.      The    Ledgeriana    plantation    at    Malabar    yielded 


1112  kilos,  of  bark  per  "  bouw  "  [1  bouw  =1*75  acres] 
equivalent  to  71  kilos.  of  quinine,  while  the 
Tjibeureum  plantation  gave  1253  kilos,  per  "  bouw," 
yielding  90-7  kilos,  of  quinine  sulphate.  In  neither 
of  these  last  two  plantations  was  the  full  amount 
gathered,  with  a  view  to  avoiding  depression  of  the  market 
by  over-production.  From  the  Tirtasari  plantation  of 
Ledger  "  grafts  "  on  succirubra  "  stocks,"  12,500  kilos, 
of  stem  bark  were  obtained  from  1J  bouw.  A  considerable 
number  of  these  trees,  originally  planted  4  feet  by  4  feet, 
and  now  25  years  old,  were  uprooted,  and  591  of  them 
gave  on  the  average  21  kilos,  each  of  stem  bark,  equivalent 
to  1*4  kilo,  of  quinine  sulphate  per  tree. 

After  paying  all  expenses,  the  net  gain  on  the  planta- 
tions showed  an  increase  over  that  of  1906  of  306,905 
florins,  making  an  increase  of  1,604,150  florins  for  the  two 
years  1906  and  1907.  With  reference  to  scientific  work, 
it  is  pointed  out  that  recent  investigations  show  that  until 
Ledger  trees  are  five  years  old  the  root- bark  contains  much 
quinidine,  the  average  being  1-4  per  cent,  and  the  highest 
3-15  per  cent.,  but  the  stem  bark  up  to  this  stage  contains 
none. 

Patents. 

Gamphene  ;    Manufacture  of .     Badische  Anilin  und 

Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.  5674,  March  13,  1908.  Under  Int.  Conv.,  April  3, 
1907.     Addition  to  Eng.  Pat.  16,429,  July  20,  1906. 

Pinene  hydrochloride  can  be  converted  into  camphene 
by  heating  with  an  alkaline-earth  salt  of  a  phenol  or 
naphthol,  instead  of  with  an  alkali  salt,  as  in  the  original 
patent  (this  J.,  1906,  909).— T.  F.  B. 

Camphene  ;   Preparation  of  solid free  from  halogens 

(chlorine).  Chem.  Fabr.  auf  Aktien,  vorm.  E.  Scherinjr. 
Ger.  Pats.  197,346  and  197,805,  Jan.  16,  1907. 

(1).  Camphene  free  from  chlorine  is  obtained  by  the  action 
of  alkali  or  alkaline-earth  salts  of  organic  sulphamides 
(benzene sulphamide,  naphthylsulphamide,  etc.)  on  pinene 
hydrochloride.  (2).  The  use  of  phenolsulphonic  acids  and 
their  substitution  products  for  the  conversion  of  pinene 
hydrohalides  into  camphene  is  claimed. — A.  S. 

Camphor  from  borneol.  isoborneol,  or  their  esters  ;    Process 

for  preparing .     Dr.  Schmitz    und    Co.,    G.m.b.H. 

Fr.  Pat.  387,053,  Feb.  8,  1908.  Under  Int.  Conv., 
March  12,  1907. 

It  is  found  that  borneol  and  isoborneol  can  be  heated  in 
presence  of  basic  substances,  to  a  high  temperature,  with- 
out being  converted  into  camphene.  This  property  is 
utilised,  according  to  the  present  patent,  in  the  prepara- 
tion of  camphor,  the  borneol  or  isoborneol  being  heated  in 
presence  of  a  base,  with  a  metal  peroxide,  or  with  a  salt 
of  a  metal  acid,  or  with  an  oxide  which  can  act  as  an 
oxidising  agent  (e.g.,  oxides  of  copper,  nickel,  or  mercury). 
For  example,  five  kilos,  of  isoborneol  .ire  heated  with  100 
kilos,  of  sodium  carbonate  and  200  kilos,  of  manganese 
dioxide,  for  10  hours  at  250°  C.  The  camphor  formed  is 
isolated  by  distillation  with  steam.  The  esters  of  borneol 
and  isoborneol  are  saponified  by  heating  with  aqueous 
alkali  solutions,  the  oxidising  agent  being  added  during 
or  after  saponilic.it ion.  — T.  F.  B. 

Digitalis  leaves;  Pharmaceutical  preparations  from . 

■I.  Wetter,  London.  From  Knoll  und  Co.,  Ludwig- 
shafen, Germany.     Eng.  Pat.  6019.  Mar.  is.  1908. 

Tkn  kilos,  of  finely  powdered  digitalis  leaves  are  extraoted 

a  few  times  with  5  "parts"  of  absolute  alcohol,  the 
extracts  arc  neutralised  by  the  addition  of  sodium 
hydroxide,    and    then    treated     with    ether    as    long    as    a 

precipitate   forms,     The   extract    is  separated    from   the 

precipitate,  and  concentrated  under  reduced  pressure. 
alter  I  hi-  addition  ol  -  "  parts"  of  lactose,  or  other 
suitable       vehicle.         The       powdered      product      obtained 

contains   the   therapeutically   important    constituents  of 

the  drug  ill  (heir  original   proportions. — W.  1'.  S. 
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Carbon    tetrachloride  ;   Process   of    making .        C.    E. 

Acker.  Niagara  Falls.  Assignor  to  If.  St  inc.  New  York. 
D.S.  Pat.  891,896,  June  SO,   11)08. 

A  solution  of  sulphur  in  sulphur  chloride  is  subjocted, 
in  a  finely  divided  condition,  to  the  action  of  a  gas  con- 
taining chlorine;  the  resulting  liquid  is  treated  with 
carbon  bisulphide,  and  the  carbon  tetrachloride  ia  distilled 
off.  The  residual  sulphur  is  dissolved  in  sulphur  chloride 
and  again  used  for  the  process. — T.  F.  B. 

Pyrogallol ;    Process    for    preparing .     Act.-Ges.    f. 

Anilinfabr.     Fr.  Pat.  387.170,  Feb.  12,  1908. 

2.t'-DiHAi.oOKXATED-PHEXOL-4-SULPHONic  acids  are  readily 
converted  into  pyrogallol-4-sulphonic  acid  by  heating 
with  alkalis  ;  the  sulphonic  acid  can  then  be  converted 
into  pvrogallol  bv  heating  under  pressure  with  mineral 
acids.— T.  F.  B. 

o-Nitroben  zaldehyde  arid  o-nitrobenzaldozime  ;  Preparation 

of .     Kalle  und  Co.     Ger.  Pat.  199,147,  March  20, 

1907.     Addition  to  Ger.  Pat.  186,881. 

The  dimercury  compound  of  o-nitrotoluene  (see  Fr.  Pat. 
370.522;  this* J.,  1907,  278)  is  converted,  by  treatment 
with  nitrous  acid  at  low  temperatures,  into  a  dinitrite, 
NOs.C8Ht.CH(HgN02)2.  This  is  treated  with  hydro- 
chloric acid,  in  ice-cooled  solution,  the  concentration  of 
the  acid  not  exceeding  about  25  per  cent.  A  mixture  of 
o-nitrobenzaldehyde  and  o-nitrobenzaldoxime  is  obtained. 

— T.  F.  B. 

Kava-hava  resin  ;  Process  for  the  preparation  of  a  solid 

product   from .     J.    D.    Riedel,    A.-G.     Ger.    Pat. 

197,806,  June  12,  1907. 
The  resin  is  dissolved  in  concentrated  sulphuric  acid,  and 
the  solution  diluted  with  water.  The  product  possesses 
the  therapeutic  properties  of  the  resin,  but,  unlike  the 
latter,  has  a  pleasant,  aromatic  odour  and  a  faint  aromatic 
taste  (see  also  this  J.,  1908,  708).— A.  S. 

Polyglycerins  from  glycerin  ;  Process  for  the  preparation 

of  .     C.    Claessen.     Ger.   Pat.    198,768,   June  25, 

1907. 
Glycerin  is  heated  with  a  quantity  (e.g.,  0-5  per  cent.) 
of  an  alkali  or  an  alkaline  substance  insufficient  to  cause 
the  decomposition  of  the  glycerol  molecule.  The  residting 
mixtures  of  diglycerin  and  polyglycerins  are  suitable  for 
the  preparation  of  finishes  for  textiles,  and  for  the  manu- 
facture of  plastic  substances  and  explosives  resistant  to 
freezing. — A.  S. 

Mercury-albumin   solutions ';   Process  for  the   preparation 

of  stable  aqueous .     A.  Busch.     Ger.  Pat.  196,060, 

Aug.  28,  1907.     Addition  to  Ger.  Pat.  187,697,  Nov.  27, 
1906. 

The  complex  mercury  compounds  (double  salts  of  mercury 
and  hexamethylenetetramine)  described  in  the  main 
patent  are  mixed  with  water-soluble  protein  substances, 
such  as  albumoses,  the  sodium  derivative  of  casein,  or 
alkali  albuminates,  in  such  proportions  that  the  mercury 
in  the  product  can  no  longer  be  precipitated  by  the  usual 
reagents  (hydrogen  sulphide,  etc.).  The  solutions  are 
specially  suitable  for  subcutaneous  injections. — A.  S. 

Ferro-albumen  and  ferro-casein  compounds.     P.  Hoering, 

Berlin.     Eng.  Pat.  16,152,  July  13,  1907. 
See  Fr.  Pat.  379,693  of  1907  ;  this  J.,  1907,  1254.— T.  F.  B. 

Phthalic  acid  salts  of  cotarnine  ;  Process  for  preparation 

of  and  product  resulting  therefrom.     M.   Freund, 

Frankfort,  Germany.     U.S.  Pat.  892,414,  July  7, 1908. 

See  Ger.  Pat.  180,395  of  1905  ;  this  J.,  1907, 1066.— T.  F.  B. 

Polychloramidine    and    process    of    making    same.        C. 
.    Schraube  and  E.  Laudien,  Assignors  to  Badische  Anilin 
T  und  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
U.S.  Pat.  892,900,  July  7,  1908. 

See  Eng.  Pat.  8077  of  1906 ;  this  J.,  1906,  608,— T.  F.  B. 


Phenols    and   formaldehyde  ,;    Process   for   preparing    con- 
densation products  of .     K.  A.  Lingner.     Fr.  Pat. 

387,082,  Jan.   15,   1908. 

Skk  Eng.  Pat.  1330  of  1908  ;  this  J.,  1908,  643.— T.  F.  B. 

Errata. 

Page  640,  col.  2  ;   1.  31  from  bottom,  for  "  F.  P.  Power  " 

read  "  F.  B.  Power." 
/hid,  col.  2  ;    1.  12  from  bottom,  before  "  which,"  insert 

"the  two  latter  of." 
Page  641,  col.  1  ;    1.  10  from  end  of  first  abstract,  for 

"  C29H67C02H  "  read  "  C29H57C02H." 
Ibid,  col.  1  ;  f.  5  from  end  of  first  "abstract,  delete  "the 

ethvl  ester  of." 


XXL— PHOTOGRAPHIC     MATERIALS    AND 
PROCESSES. 

Toning  the  bleached  silver  image  and  for  toning  P.O. P. 

prints  ;•  Compound  thio-salts  for ;     H.   E.   Smith. 

Phot.  J.,  1908,  48,  267—271. 
Many  compound  thio-salts  are  unsuitable  for  toning 
bleached  bromide  prints,  owing  to  their  instability  or  to 
the  fact  that  they  produce  unsuitable  tones.  Such  are 
the  following  : — Sulphantimoniates,  thioarsenates,  thio- 
vanadates,  thiotellurates,  thiotellurites,  thiothallates, 
thioplatinates.  Sodium  and  ammonium  salts  of  thio- 
acids  of  the  chromium  group,  especially  the  thiotungstates 
and  thiomolybdates,  are,  however,  well  suited  for  the 
purpose,  and  also  for  toning  silver  prints.  The  tones 
obtainable  are  similar  to  those  produced  by  gold  and 
platinum,  and  double  toning  appears  to  be  absent.  A 
further  advantage  is  that  the  prints  can  be  fixed  by  means 
of  ammonia  solution. — T.  F.  B. 

Light  ■;  Electrochemistry  of .     W.  D.  Bancroft.     J.  of 

Phys.  Chem.,  1908,  12,  209—278,  318—376. 
The  author  attempts  to  show,  by  quoting  passages  from 
the  works  of  Vogel,  Herschel,  Eder,  and  others,  that  all 
known  facts  relating  to  the  chemical  action  of  light,  are 
in  accord  with  the  laws  enunciated  by  Grotthuss  in  1818, 
as  follows:— (1).  Only  those  rays  of  light  which  are 
absorbed  can  produce  chemical  action.  (2).  The  action  of 
a  ray  of  light  is  analogous  to  that  of  a  voltaic  cell.  He 
further  concludes  that  the  presence  of  a  depolariser  makes 
possible,  or  increases,  the  action  of  light :  in  many  cases 
of  oxidation  by  gaseous  oxygen,  the  oxygen  acts  as 
depolariser.  When  chlorine  reacts  with  silver,  it  is  the 
chlorine  that  is  made  active  by  light.  All  sensitisers  are 
depolarisers,  and  are  light-sensitive ;  they  are  either 
reducing  agents,  or  are  converted  into  reducing  agents  by 
light,  as  in  the  case  of  cyanine  and  eosinas,  when  halogens 
are  set  free  by  light.  There  is  no  connection  between 
sensitising  power  and  fluorescence. — T.  F.  B. 

Hydrogen  peroxide  ;•   The  photographic   capacity  of , 

and  its  so-called  radioactivity.     P.  and  A.  Dony-Henault. 
Bull.  Soc.  Chim.  Belg.,  1908,  22,  224—244. 

The  partial  vapour  tension  of  hydrogen  peroxide  in 
aqueous  solutions  increases  with  the  concentration  of  the 
solutions,  as  does  the  photographic  activity  of  hydrogen 
peroxide.  Sulphuric  acid  raises  or  lowers  the  vapour 
tension  and  photographic  activity  of  hydrogen  peroxide 
solutions,  according  to  their  concentration,  owing  to  the 
reaction  between  the  acid  and  hydrogen  peroxide.  The 
presence  of  water  vapour  with  gaseous  hydrogen  peroxide 
increases  the  activity  of  the  latter.  It  is  concluded  that 
the  "  vapour "  theory  of  the  photographic  action  of 
hydrogen  peroxide  is  far  more  in  accord  with  facts  than  is 
the  theory  of  radioactivity.  It  was  found  that  an  impression 
was  produced  on  a  photographic  plate  by  the  action  of 
1  X  10  7  grm.  of  hydrogen  peroxide  per  sq.  cm.  The 
vapour  tension  of  hydrogen  peroxide  was  measured  by 
passing  the  vapour  into  a  sulphuric  acid  solution  of  titanic 
acid,  and  titrating  with  permanganate.  It  is  suggested 
that  the  photographic  activity  of  a  solution  may  be  used 
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to  determine  the  molecular  state  of  combination  of  double 
compounds  of  hydrogen  peroxide  with  oxides  of  titanium, 
molybdenum,  etc.— T.  F.  B. 

Patents. 

Printing  out  papers  and  photographic  sensitive  surfaces 
for  vse  in  tin-  production  of  positive  pictures.  W.  E.  C. 
Kelly,  London.  Eng.  Pat.  13,835,  June  14,  1907. 
Photographic  papers  are  coated,  on  the  unsensitised 
surface,  with  a  developing  mixture,  containing  boric  acid 
or  a  soluble  borate  as  preservative,  and  a  colloid.  An 
insoluble,  impervious  layer  may  be  interposed  between 
the  developer  and  the  paper  ;  this  may  serve  as  a  dry 
mountant.  The  developer  may  be  coated  with  a  pro- 
tective covering  of  gum  arabic,  etc.  One  claim  covers  the 
use  of  a  developing  mixture  consisting  of  metol,  quinol, 
potassium  metasulphite  or  a  soluble  acid  sulphite, 
potassium  bichromate,  boric  acid  or  a  borate,  and  gum  or 
other  colloid.— T.  F.  B. 

Film  ;    Non-inflammable for    cinematographs,    <kc. 

G.   Chandon  de  Brialles.     Fr.   Pat.   38fi,845,  April  20, 
1907. 

With  the  object  of  forming  a  non-inflammable,  solid, 
flexible,  and  transparent  ribbon,  gelatin — preferably 
chondrin — is  bleached  with  dry  chlorine,  the  residual 
hydrochloric  acid  being  removed  by  means  of  ammonia. 
The  gelatin  is  then  liquefied,  filtered  under  pressure, 
formed  into  ribbons,  and  rendered  impervious  to  moisture 
by  placing  it  between  two  helical  electrodes  in  a  bath  of 
alcohol,  water,  and  tannic  acid  or  analogous  substances, 
at  a,  low  temperature.  It  is  then  dried  in  vacuo  to  prevent 
deposition  of  dust  and  moisture,  and  steeped  in  a  solution 
of  collodion  in  acetone  oil  and  vaseline  oil,  after  which  it 
is  again  dried  in  vacuo,  the  acetone  being  recovered.  The 
steeping  operation  may  be  repeated  as  often  as  thought 
desirable.  The  bands  of  gelatin  may  be  joined  end  to  end 
by  a  solution  of  gelatin  in  hydrochloric  acid,  but  this 
should  be  done  before  the  deposition  of  the  collodion 
layers.— J.  W.  G. 

Oxidising  baths  for  photographic  purposes  ;    Preparation 

of     acid .     R.     Kriigener.     Ger.     Pat.     198,061, 

Aug.  9,  1907. 

A  solution  containing  potassium  permanganate  and 
an  acid  sulphate  (e.g.,  sodium  bisulphate)  may  be  used 
for  oxidation  processes  in  photography  (e.g.,  for  the  reversal 
of  negatives). — T.  F.  B. 

Photographic,  emulsion  for  pigment  printing.     J.  T.  Gateau, 
Aix-en-Provence,  France.     Eng.  Pat.  20,740,  Sept.  18 
,  1907. 

8M  Fr.  Pat.  383,188  of  1907  ;   this  J.,  1908,  38.— T.  F.  B. 
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Explosives  ;   Regulations  for  transportation  of in  the 

United  States.     Oil,   Paint,  and  Drug.    Ren.,  Julv   18 
1908.     [T.R.]  J 

THicfollowingrogulations,  which  take  effecton  October  15th, 
1908,  have  been  made  by  the  Interstate  Commerce  Com- 
mission (See  this  J.,  1908,  714):— 

General  Rules. 
A.  Explosives,  when  offered  for  shipment  by  rail,  must 
be  in  proper  condition  for  transportation  and  must  be 
packed,  marked,  loaded,  stayed  and  handled  while  in 
transit  in  accordance  with  these  regulations.  All  packages 
of  less  than  carload  shipments  must  also  he  plainly  marked 
on  the  outer  covering  or  boxing  (outside  package)  with 
the  name  and  address  of  consignee.  Empty  boxes 
previously  used  for  high  explosives  are  dangerous  and 
must  not  be  again  used  for  shipments  of  any  character. 
Empty  boxes  which  have  been  used  for  the  shipment  of 

Other  explosives  than  Ugh  explosives  must  have  the  old 
marks    thoroughly    removed    before    being    accepted    for 


the  shipment  of  other  articles.  Empty  metal  kegs  which 
have  been  used  for  the  shipment  of  black  powder  not 
contained  in  an  interior  package  must  not  be  used 
after  January  1,  1909,  for  shipment  of  any  explosive. 

B.  Explosives,  except  such  as  are  forbidden,  must  be 
received  for  transportation  by  railroads  engaged  in 
interstate  commerce  on  and  after  October  15,  1908,  pro- 
vided the  following  regulations  are  complied  with,  and 
provided  their  method  of  manufacture  and  packing,  so 
far  as  it  affects  safe  transportation,  is  open  to  inspection 
by  a  duly  authorized  representative  of  the  initial  carrier 
or  of  the  Bureau  for  the  Safe  Transportation  of  Explosives 
and  Other  Dangerous  Articles,  of  the  American  Railway 
Association.  Shipments  of  explosives  that  do  not  comply 
with  these  regulations  will  not  be  received.  Shipments 
offered  by  the  United  States  Government  may  be  packed, 
including  limitations  of  weight,  as  required  by  its 
regulations. 

C.  Before  any  shipment  of  explosives  destined  to  points 
beyond  the  lines  of  the  initial  carrier  is  accepted  from  the 
shipper,  the  initial  carrier  must  ascertain  that  the  ship- 
ment can  go  forward  via  the  route  designated,  and  that 
delivery  can  be  made  at  destination.  To  avoid  un- 
necessary delays,  arrangements  must  be  made  to  furnish 
the  information  promptly  to  initial  carrier.  Shipments 
of  explosives  destined  to  points  beyond  the  lines  of  the 
originating  carrier  must  only  be  accepted  subject  to  these 
and  any  additional  reasonable  regulations  of  the  roads 
over  which  the  shipments  are  to  be  moved.  Shipments 
offered  by  connecting  lines  must  be  received  subject 
to  these  regulations. 

Tests  for  Strength  of  Package. 

D.  Packages  receive  their  greatest  stresses  in  a  direction 
parallel  to  the  length  of  the  car  and  must,  therefore,  be 
loaded  so  as  to  offer  their  greatest  resistance  in  this  direc- 
tion. Cleats  or  handles,  when  prescribed  for  packages, 
must  be  so  placed  as  not  to  interfere  with  close  packing 
lengthwise  in  the  car. 

E.  When  inexplosive  material  of  equal  weight  is  substi- 
tuted (sand  for  a  granular  explosive,  dummy  cartridges 
for  high  explosive  cartridges),  and  the  outside  package  is 
dropped  on  its  end  on  to  a  foundation  of  solid  brick  or 
concrete  from  a  height  of  four  feet,  the  outside  package 
must  not  open,  nor  rupture,  nor  must  any  portion  of  the 
contents  escape  therefrom. 

F.  In  addition  to  standing  the  test  in  paragraph  E, 
the  design  and  construction  of  packages  must  be  such 
as  to  prevent  the  occurrence  in  individual  packages  of 
defects  that  permit  leakage  of  their  contents  under  the 
ordinary  conditions  incident  to  transportation.  The 
results  of  experience,  gained  by  an  examination  of  packages 
on  arrival  at  destination,  must  be  recorded  by  the  Bureau 
of  Explosives,  to  the  end  that  further  use  of  any  particular 
kind  of  package,  shown  by  experience  to  be  inefficient, 
may  be  prohibited  by  the  commission,  even  if  it  should 
stand  the  drop  test  prescribed  by  paragraph  E. 

G.  Violations  of  these  regulations  discovered  in  cars 
containing  explosives,  or  in  the  loading  or  staying  of 
packages,  must  be  corrected  before  forwarding  the  car. 
A  report  in  duplicate  of  all  serious  violations,  with  a 
statement  of  apparent  cause  (such  as  defective  packing, 
improper  staying,  rough  treatment  of  car,  etc.),  must  be 
made  by  the  carrier  to  the  chief  inspector  of  the  Bureau 
of  Explosives. 

Grouping. 

H.  For  transportation  purposes,  all  explosives  are 
divided  into  the  following  groups  : — 1,  Forbidden  ox- 
plosives  ;  2,  Black  powdor  ;  3,  High  explosives  ;  4,  Smoke- 
less powders;  5,  Fulminates;  0,  Ammunition;  7,  Fire- 
works. 

Forbidden  Explosives. — The  following  are  forbidden 
explosives  : --Liquid  nitroglycerin;  dynamite  containing 
OTOr  60  percent,  of  nitroglycerin  (except  gelatin  dynamite) ; 

dynamite  having  an  unsatisfactory  absorbent,  or  one  thai 

permits  leakage  of  nitroglycerin  under  any  conditions 
liahle  Id  exist  during  transportation  or  storage;  nitro- 
cellulose   in    a    dry    condition,    in    quantity    greater    than 

ten   (10)    pounds   ii e   exterior   package;     fulminate  of 

men  iu\  in  I  mi  Ik  in  a  dry  condition,  and  fulminates  of  all 


Vol.  XXVII..  tfO.   15.] 


cl.  xxn.— explosives,  matches,  &e. 


835 


other  metals  in  any  condition  :    fireworks  that    combine 
an  explosive  and  a  detonator  or  bleating  cap. 

Black-  (or  broini)  powder  embraces  all  explosives  having 
a  composition  similar  to  that  of  ordinary  gunpowder, 
such  as  carbonaceous  material,  sulphur,  and  a  nitrate 
of  sodium  or  potassium.  This  group  includes  rifle, 
sporting,  blasting,  cannon  and  the  prismatic  powders. 

High  expkmwea  are  all  explosives  more  powerful  than 
ordinary  black  powder,  except  smokeless  powders  and 
fulminates.  Their  distinguishing  characteristic  is  their 
susceptibility  to  detonation  by  a  commercial  detonator, 
or  blasting  cap.  Examples  of  high  explosives  are  the 
dynamites,  picric  acid,  picrates,  chlorate  powders,  and 
nitrate  of  ammonia  powders. 

Smokeless  potcderi  are  those  explosives  from  which 
there  is  little  or  no  smoke  when  fired.  The  group  consists 
of  smokeless  powder  for  cannon  and  smokeless  powder 
for  small  arms.  Smokeless  powder  for  cannon  used  in 
the  United  States  at  the  present  time  consists  of  a  nitro- 
cellulose colloid,  and  is  safe  to  handle  and  transport. 
Smokeless  powders  for  small  arms  may  consist  of  nitro- 
cellulose, nitrocellulose  combined  with  nitroglycerin, 
picrate  mixtures,  or  chlorate  mixtures. 

Fulminate  includes  fulminate  of  mercury  in  bulk 
form — that  is.  not  made  up  into  percussion  caps,  detona- 
tors, blasting  caps,  or  exploders. 

Ammunition  includes  small  arms  and  cannon  ammuni- 
tion, explosive  projectiles,  detonators,  detonating  fuses, 
blasting   caps,  primers,  and  percussion   and   time    fuses. 

Fireworks  include  everything  that  is  designed  and 
manufactured,  primarily,  for  the  production  of  pyrotechnic 
effects. 

[ United  States]  Government  tests  of  mine  explosives.     Scient. 
American,  1908,  July  11,  27—30.     [T.R.] 

PLANS  f°r  a  Government  experimental  station,  to  be 
devoted  to  the  testing  of  explosives  used  in  coal  mining, 
have  been  perfected  by  the  Technologic  Branch  of  the 
United  States  Geological  Survey.  The  station  is  to 
be  erected  at  a  point  in  one  of  the  large  coal  districts 
the  exact  site  not  having  yet  been  selected. 

This  line  of  investigation  is  one  of  several  recently 
entered  upon  by  the  Government  in  pursuance  of  its 
determination  to  reduce  the  waste  of  the  fuel  resources 
of  the  United  States.  The  use  of  improper  explosives 
in  coal  mining,  as  well  as  the  improper  use  of  suitable 
explosives,  results  annually  in  the  waste  or  destruction 
of  great  amounts  of  coal.  The  use  of  too  high  charges 
in  blasting  or  the  use  of  unnecessarily  violent  explosives 
shatters  much  good  fuel,  converting  some  even  into  dust, 
which  is  itself  explosive,  and  may  thus  be  productive 
of  further  damage.  Such  explosions  often  loosen  the  roof 
of  a  coal  mine,  which  may  fall  later,  to  be  thus  wasted, 
or  productive  of  fatal  accidents. 

In  addition  to  conducting  experiments  on  explosives 
in  a  testing  laboratory,  the  Geological  Survey  will  carry 
on  actual  experiments  in  mines,  with  a  view  of  deter- 
mining methods  of  reducing  waste  of  fuels  in  mining 
operations.  Several  of  the  best  explosives,  as  deter- 
mined by  experiments  at  the  testing  station,  will  be 
purchased  in  open  market  and  used  in  different  mines 
in  blasting  different  types  of  coal,  and  the  lump  and 
slack  coal  produced  will  be  carefully  screened,  weighed, 
and  compared.  The  classification  of  these  explosives 
will  be  made  with  reference  to  cost  per  ton  of  fuel  pro- 
duced, and  various  methods  of  using  explosives  in  mines 
,  will  be  investigated  with  special  reference  to  increasing 
safety    and  efficiency  in  coal- mining  operations. 

Investigations  will  also  be  conducted  with  a  view  to 
reducing  the  enormous  loss  of  life  in  the  mines  of  the 
United  States,  as  compared  with  the  low  death  rate 
from  mine  accidents  in  those  European  countries  in 
which  testing  stations  have  been  maintained  for  several 
years.  The  number  of  men  killed  and  injured  in  the 
coal  mines  of  the  United  States  in  1906,  according  to 
Mr.  E.  W.  Parker,  chief  statistician  of  the  Survey,  reached 
the  total  of  6,881,  the  number  killed  being  2,061  and  the 
number  injured  4,800.  In  1900  the  number  killed  was 
1,493;  1901,  1,594;  1902,  1,825;  1993,  1,794;  1904, 
1,959;    1905,  2,097. 


The  total  Dumber  of  fatal  accidents  in  the  coal  mines 
,.|  the  United  States  since  1890  is  22,842,  the  number 
practically  doubling  since  1895. 

While  the  coal  mine  death  rate  in  the  United  States  has 
been  increasing  at  an  alarming  pace,  all  European  coal- 
producing  countries  show  a  decided  decrease,  due,  it 
is  believed,  to  the  establishment  of  Government  testing 
stations  for  the  study  of  the  use  of  explosives  and  other 
la.  tors  relating  to  safety  in  mining.  Belgium  in  1860. 
before  it  commenced  its  experimental  work,  had  a  death 
rate  in  its  coal  mines  of  3-28  per  1,000  men  employed. 
In  1904,  several  years  after  the  testing  station  had  been 
in  operation,  the  rate  had  been  reduced  to  1-07  per  1,000 
men  employed,  which  is  about  one-third  of  the  number 
killed  in  the  mines  of  the  United  States  to-day. 

In  the  last  period  of  five  years  the  number  of  men 
killed  for  each  1,000  men  employed  in  Great  Britain, 
was  1-53  ;  in  Germany.  2-49  ;  in  the  United  States,  3-64. 
Belgium,  which  has  the  lowest  rate,  maintains  the 
most  'thoroughly  equipped  testing  station  in  the  world. 
In  all  European  coal-producing  countries  the  use  of 
excessive  charges  of  explosives  is  prohibited  by  law. 
and  definite  limits  are  set  as  to  the  amount  of  any 
explosives  which  may  be  used.  The  United  States  has 
no  such  precaution. 

An  analysis  of  the  figures  for  the  United  States  shows 
that  50  per  cent,  of  all  the  fatal  accidents  and  39  per 
cent,  of  all  non-fatal  accidents  are  the  result  of  falls 
of  roof  and  coal.  In  the  European  countries  the  number 
of  accidents  from  this  cause  is  much  less.  In  1906,  gas- 
and  dust-explosions  cost  228  lives  in  the  Stat'ejs  ;  powder, 
80  ;  falls  of  roof  and  coal,  1,008  ;  and  other  causes,  732. 
It  is  believed  that  although  the  actual  fall  of  the  rock 
or  coal  may  not  occtir  at  the  time  of  firing  the  charge, 
the  heavy  shots  weaken  the  walls  and  roof,  so  that  months 
after,  without  warning,  they  fall. 

The  experiment  station. — The  station  which  is  to  be 
erected  in  the  expectation  of  reducing  the  number  of 
mine  explosions  in  America  will  consist  of  an  explosives 
gallery,  rescue  room,  observation  house,  lamp-testing 
rooms,  and  explosives  laboratory.  The  explosives 
gallery  is  to  be  made  of  boiler  plate,  and  will  be  in 
the  form  of  a  cylinder,  100  feet  long  and  6  feet  in  diameter. 
A  series  of  safety  valves  on  hinges  will  be  arranged 
along  the  top  to  allow  the  escape  of  gas  following  an 
explosion.  Port  holes  along  the  sides,  covered  with 
half-inch  plate  glass,  will  allow  those  in  the  observation 
house  to  see  whether  an  explosion  has  taken  place  in 
the  gallery  during  the  tests.  The  cylinder  will  be  filled 
with  natural  gas  or  coal  dust  and  air,  and  the  explosives 
will  be  hurled  into  the  gallery  by  means  of  a  cannon 
fired  by  electricity  from  the  observation  house,  60  feet 
away.  The  cannon  will  be  imbedded  in  a  mass  of 
masonry  at  one  end  of  the  explosives  gallery,  being 
backed  by  a  rubber  disc  on  heavy  timber  to  absorb 
the  recoil.  Ten  cubic  metres  of  an  explosive  gas  mixture 
are  to  be  used  with  each  shot,  the  portion  of  the  gallery 
next  to  the  cannon  being  utilised  as  an  explosion  chamber 
by  placing  a  paper  diaphragm  five  metres  from  one  end. 
Natural  gas  is  to  be  used  in  all  the  tests  because  it 
corresponds  most  closely  to  fire-damp.  It  will  be  purified 
before  using,  special  care  being  taken  to  remove  the 
carbon  dioxide,  if  any  be  present.  The  necessary  amount 
of  natural  gas  for  each  experiment  will  be  measured 
by  a  gas  meter,  and  led  into  the  gallery  by  a  2-inch 
iron  pipe  for  a  distance  of  10  feet  along  the  bottom  of 
the  gallery.  The  pipe  is  perforated  with  holes  in  a  manner 
to  insure  from  the  start  a  more  equal  distribution  of 
the  gas.  A  fan  on  the  outside  of  the  gallery  connected 
by  6-inch  iron  pipes  to  the  explosion  chamber  insures 
the  thorough  mixing  of  the  gas  and  air.  When  the 
tests  are  to  be  made,  the  fan  will  be  cut  out  of  the  circuit 
by  closing  the  valves  situated  between  the  fan  and 
gallery. 

The  experiments  in  the  gallery  will  be  carried  out 
at  a  temperature  of  25°  to  30°  C,  to  be  regulated  by 
the  radiation  from  steam  pipes. 

An  8  per  cent,  mixture  of  methane  is  consideied  the 
most  dangerous  mixture  with  air.  The  necessary  amount 
of  methane  displaces  a  like  amount  of  air  in  the  explosion 
chamber,  and  by  experiments  and  calculation  the  exact 
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number  of  cubic  metres  of  gas  to  supply  to  the  explosion 
chamber  to  produce  an  8  per  cent,  mixture  can  be 
determined. 

Before  each  shot  is  fired,  a  sample  of  the  explosive 
gas  mixture  is  taken  from  the  explosion  chamber  and 
tested  in  the  laboratory.  It  is  diluted  with  a  known 
quantity  of  air  and  then  ignited.  This  experiment 
determines  whether  the  mixture  is  properly  made  before 
the  shot  is  fired. 

The  cannon  in  which  the  explosives  are  to  be  fired 
is  made  of  cast  steel  with  a  tool-steel  liner.  The  bore 
is  46  centimetres  in  length  and  its  calibre  5-5  centimetres. 
The  axis  is  at  an  angle,  so  that  its  prolongation  intersects 
the  top  of  the  gallery  25  feet  from  the  farther  end. 

Testing  of  lamp-. — The  apparatus  for  testing  lamps 
will  consist  of  a  small  gallery,  through  which  the  natural 
gas  or  fire-damp  will  be  drawn  by  an  electric  fan. 
Different  velocities  can  be  obtained,  and  the  safety  lamps 
can  be  subjected  to  an  ascending,  descending,  or  hori- 
zontal current  of  an  inflammable  atmosphere.  At  the 
farther  end  of  the  gallery  the  intimate  mixture  of  the  air 
and  fire-damp  is  produced  by  a  mixing  box,  which 
consists  of  36  tubes,  each  of  them  perforated  in  the  cir- 
cumference with  narrow  apertures  disposed  in  spirals. 
The  air  passes  inside  these  tubes,  and  the  fire-damp 
penetrates  through  the  432  small  apertures,  the  eddies 
which  are  produced  causing  thorough  admixture  of  the 
air  and  fire-damp. 

Apparatus  which  is  capable  of  sustaining  life  will  be 
used,  and  miners  will  be  instructed  to  enter  a  miniature 
mine  which  has  previously  been  filled  with  fire-damp, 
and  search  as  they  would  for  their  fellow  men.  The 
apparatus  consists  of  canvas  jackets  equipped  with 
cylinders  of  compressed  oxygen,  connected  with  the 
operator's  mouth  by  a  flexible,  rubber-lined  metallic 
tube.  The  exhalation  of  the  operator  is  passed  through 
small  lumps  of  potassium  hydroxide,  the  carbon  dioxide 
being  absorbed,  and  the  remaining  products  together 
with  more  oxygen  being  again  made  available  for  the 
operator. 

Tests  will  be  made  in  the  explosives  gallery  with 
various  explosives,  and  the  maximum  quantity  of  each 
explosive  that  can  be  used  safely  in  mines,  will  be  published 
under  the  head  of  "  Permissible  Explosives."  Explosives 
known  as  "  Safety  Powders,"  in  which  the  temperature  at 
the  point  of  detonation  is  low  and  the  flame  of  short 
duration,  will  have  a  higher  "  limit  charge  "  than  the 
less  safe  explosives. 

Metliods  of  testing  explosives. — Tests  of  explosives  will 
also  be  made  to  determine  their  relative  strength,  for 
the  efficiency  of  the  explosive  must  also  be  considered 
as  well  as  its  safety.  No.  1  dynamite,  which  contains 
75  per  cent,  of  nitroglycerin  and  25  per  cent,  of  kieselguhr, 
is  taken  as  the  standard.  No  two  contrivances  for 
measuring  the  disruptive  force  produced  by  explosives 
yield  concordant  results.  Explosives  which  detonate 
at  the  same  rate  of  velocity  permit  of  accurate  comparison, 
but  when  the  rate  of  detonation  varies  considerably, 
the  comparative  results  are  very  misleading. 

From  investigations  made  by  the  Technologic  Branch 
of  the  Survey,  the  only  apparatus  which  permits  of 
accurate  results  is  Bichel's  pressure  gauge.  This  apparatus 
consists  of  a  steel  cylinder  31  £  inches  long  and  19f  inches 
in  diameter.  It  is  strongly  made,  and  the  escape  of 
the  generated  gases  produced  by  the  explosion  is  rendered 
impossible.  The  apparatus  is  constructed  to  stand  the 
firing  of  a  3£-ounce  charge  of  high  explosives.  The 
pressure  exerted  in  the  15-litre  firing  chamber  is  measur- 
able. 

Flame  of  explosives. — Experiments  conducted  at  foreign 
testing  stations  have  proved  an  incentive  to  inventors, 
and  a  large  class  of  explosives  known  as  safety  powders 
have  been  produced,  and  the  old  powders  have  been 
altered  and  improved  upon  so  that  they  will  conform 
to  the  official  tests. 

The  explosive  temperature  for  methane,  which  is 
the  principal  constituent  of  fire-damp,  is  658°  C,  and  is 
therefore  below  the  detonating  point  of  many  explosives. 
This  characteristic  of  the  safety  powders  is  the  production 
of  a  small  flame,  of  short  duration,  so  that  the  products 
of  combustion  after  the  explosion  in  the  drill  hole,  are 


cooled  down  before  reaching  the  surface.  The  heat  being 
partially  absorbed  by  the  surrounding  walls,  and  the 
flame  being  small  and  of  short  duration,  the  chance  of  a  gas 
or  dust  explosion  is  reduced  to  a  minimum.  An  explosive 
in  which  the  rate  of  detonation  is  too  rapid  may  blow 
out  the  coal  too  quickly,  and  project  its  flame  immediately 
into  the  inflammable  gas  mixture.  Gelatin-dynamite 
and  other  high-grade  dynamites  may  be  classed  in  this  list. 
On  the  other  hand,  black  blasting  powder,  whilst  it  does 
not  detonate  in  practice  and  perform  its  work  quickly, 
causes  explosions  on  account  of  the  large  flame  produced 
and  its  duration. 

The  use  of  dynamite  and  black  blasting  powder  in 
foreign  coal  mines  known  to  generate  gas,  or  troubled 
with  coal  dust,  has  been  prohibited,  and  they  have  almost 
universally  been  replaced  by  the  so-called  safety  powders. 

The  apparatus  used  at  the  German  station  to  deter- 
mine the  length  of  flame,  consists  of  a  steel  cannon,  which 
is  loaded  with  the  explosive  to  be  tested  and  fired.  The 
flame  is  photographed  at  night  upon  a  rotary  drum. 
The  entire  photographic  instrument  consists  of  a  wooden 
box  provided  with  a  quartz  camera  lens  for  focussing 
the  ultra-violet  rays.  Inside  the  camera  a  rotary  drum 
covered  with  a  sensitised  film  is  fixed  between  two  pointed 
screws  in  a  guide  bracket.  The  drum  is  motor  driven, 
and  the  number  of  revolutions  recorded  on  a  vibration 
tachometer.  A  cartridge  of  the  explosive  to  be  tested 
is  inserted  in  the  borehole  of  the  cannon,  and  as  soon  as 
the  tachometer  indicates  the  desired  drum  speed,  the 
shot  is  fired  electrically. 

Rate  of  detonation. — The  rate  of  detonation  is  to  be 
determined  upon  a  recording  device  which  operates 
electrically.  The  apparatus  comprises  a  soot-covered 
drum,  with  pointed  platinum  terminals,  tooth  gear  and 
measuring  adjustment,  an  electric  motor,  vibration 
tachometer,  and  sparking  coils.  The  rotary  drum  is 
made  of  bronze,  the  lower  edge  being  fitted  with  teeth 
of  which  there  are  the  same  number  as  there  are  milli- 
meters to  the  circumference,  about  500.  The  drum  is 
operated  by  the  motor,  and  its  peripheral  rotation  speed 
and  the  device  for  reading  it  are  such  that  the  distance 
between  two  points  of  the  drum  may  be  measured  to 
within  the  100th  part  of  a  millimetre.  An  iron  pipe  is 
filled  with  the  cartridges  to  be  exploded.  This  pipe  is 
30  millimetres  inner  diameter,  and  the  density  of  the 
charges  plays  a  very  important  part  in  regard  to  correct- 
ness of  results.  In  operating  the  recorder,  the  electrical 
current  is  shunted  through  resistances,  and  connected 
in  parallel  with  primary  and  secondary  coils  in  such  a 
manner  that  when  those  circuits  are  broken  by  the 
explosion,  a  succession  of  corresponding  sparks  is  emitted 
by  induction  from  the  terminals  of  the  secondary  con- 
nections, thereby  marking  the  blackened  drum. 

Potassium  chlorate  ;   A  new  impurity  in  commercial . 

R.  Gartonmeister.     See  VII. 

Wood  distillation  and  acetone.     See  III. 


Patents. 

Blasting  powder.     H.  D.  Farris  and  A.  C.  Jex,  Wetaskiwin, 
Alberta,  Canada.     U.S.  Pat.  891,334,  June  23,  1908. 

Okanules  made  of  a  mixture  of  potassium  chlorate, 
wheat  flour,  and  picric  acid  are  "  coated  "  with  nitrio 
acid,  hydrochloric  acid,  and  coal  oil. — J.  W.  G. 

Explosive.     W.  S.  Pierce,  Assignor  to  Union  Powder  Co., 
Seattle,  Washington.     U.S.  Pat,  892,302,  June  30,  1908.  | 

The  proposed  explosive  consists  of  an  alkali  chlorate, 
a  carbohydrato,  caramel,  shellac,  and  the  constituents 
of  alkanet  soluble  in  alcohol,  but  insoluble  in  water. 

—J.  W.  c. 

Explosive  ;   Stable .     F.  B.  Holmes,  Woodbury,  N.J., 

Assignor  to  The  K.  I.  du  Pont  de  Nemours  Powder  Co., 
Wilmington,   Del.      U.S.   Pat.  891,420,  June  23,  1908. 

Xithatkii   starch   is   mixed  with  from  2  to  20   per  cent 

of  ammonium  oxalate. — J.  W,  (!. 
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Military    explosives    <>/    enhanced    stability ;     Preparation 
of -.     J.  Luoiani.     Fr.  Pat.  386*966,  April  26,  1007. 

It  is  proposed  to  mix  powder — whether  of  the  ordinary 
kind  or  that  having  a  nitroglycerin  ba.se — with  2 — 7  per 
cent,  of  blanched  beeswax,  4 — 8  per  cent,  of  barium 
nitrate,  and  2  per  cent,  of  magnesium  bicarbonate  if  for  use 
in  cannon,  or  with  0*6  per  cent,  of  nitroguanidine,  0-5  per 
cent,  of  synthetic  camphor,  0-5  per  cent,  of  beeswax,  and 
(>•,">  per  cent,  of  magnesium  bicarbonate  if  for  use  in  small 
anus.  Those  proportions  may  be  varied,  but  the  above 
are  recommended.  Castor  oil,  resin,  or  vaseline  may 
be  used  instead  of  beeswax.  Intimate  and  uniform 
mixture  is  brought  about  by  using  mixing  machinery 
and  suitable  solvents  (alcohol,  ether,  jor  acetone).  While 
still  pasty  the  substance  is  passed  between  rollers  or 
through  dies  of  appropriate  section,  whence  it  issues  as 
tjetriated  plates,  cords,  or  tubes.  The  depth  and  character 
of  the  striations  can  be  varied  and  thus  it  is  claimed  that 
the  ballistic  properties  can  be  controlled  during  manu- 
facture. These  explosives  are  stable  and  can  be  safely 
stored  and  are  nearly  flameless  ;  the  density  of  the  charge 
and  the  barrel  pressure  are  reduced,  the  sound  of  explosion 
is  not  so  loud,  and  the  muzzle  velocity  remains  unaltered. 

—J.  W.  G. 

Xitrocllulosc  ;      Preparation     of .      Patronenfabr. 

Saxonia.     Ger.  Pat.  198,284,  Dec.  29,  1903. 

Amorphous  nitro-products  of  oxy-  and  hydro-celluloses 
are  prepared  by  treating  cellulose  with  a  mixture  of 
sulphuric  acid  and  a  small  quantity  of  nitric  acid,  with 
cooling,  until  the  mass  begins  to  become  pasty,  then 
adding  the  required  quantity  of  concentrated  nitric  acid 
to  effect  the  nitration,  and  de-acidifying  and  washing 
the  product  in  the  usual  manner.  For  example,  100  grms. 
of  paper-cellulose  are  introduced  into  a  mixture  of 
500  grms.  of  85-5  per  cent,  sulphuric  acid  with  3-5 — 
4  per  cent,  of  concentrated  nitric  acid,  to  which  2 — 2-5  per 
cent,  of  water  has  been  added.  The  cellulose  is  kneaded 
with  the  acid  mixture,  the  temperature  being  kept  at 
2— 3  C,  and  100—120  grms.  of  nitric  acid  of  48°  B. 
are  then  added.  The  nitration  is  complete  in  about 
15  minutes. — A.  S. 

Phosphorus  compounds  ;    Preparation  of and  other 

easily  inflammable  substances  [for  safely  matches}.     R. 
Gartenmeister.     Fr.  Pat.  386,988,  Feb.  7,  1908. 

Red  phosphorus,  sulphur,  and  the  sulphides  of  metals, 
of  which  the  specific  gravities  are  above  5,  are  heated 
together  in  such  proportions  that  they  combine  at  about 
170°  C.  A  mixture  of  25  per  cent,  of  antimony  sulphide, 
25  per  cent,  of  sulphur,  and  50  per  cent,  of  red  phosphorus, 
for  instance,  is  heated  in  a  crucible,  until  the  reaction 
begins,  and  is  then  cooled.  Other  proportions  may  be 
used,  that  of  the  phosphorus  varying  between  25  and  60  per 
cent.  The  products  are  inflammable  at  about  120°  C. 
and,  when  mixed  with  potassium  chlorate,  readily  ignite 
by  friction,  but  such  mixtures  are  not  explosive.  As  an 
example  of  their  application  to  the  manufacture  of  safety 
matches,  a  mixture  containing  20  per  cent,  of  the  antimony 
compound,  45  per  cent,  of  potassium  chlorate,  10  per 
cent,  of  powdered  glass,  17  per  cent,  of  glue,  and  8  per 
cent,  of  zinc  oxide  may  be  used  for  the  match  heads,  and 
the  box  may  be  coated  with  a  mixture  of  "  45  per  cent, 
of  the  antimony  compound,  20  per  cent,  of  clay  or  powdered 
glass,  and  25  percent,  of  dextrin."  An  advantage  claimed 
for  the  new  products  is  that  they  are  not  sensitive  to 
moisture.— F.  Sodn. 

Dipping    mixtures    for    matches ;     Preparation    of . 

J.  D.  Riedel  A.-(J.     Ger.  Pat.  197,865,  Aug.  19,  1905. 

It  is  stated  that  the  danger  of  explosion  of  match  com- 
positions containing  potassium  chlorate  and  phosphorus 
or  a  phosphorus  sulphide  is  destroyed  by  addition  of  a 
T)olythionate  or  a  sulphopolythionate.  In  preparing  the 
match  composition,  the  phosphorus  or  phosphorus  sulphide 
is  first  added  to  the  melted  glue,  and  the  polythionate 
or  sulphopolythionate  is  then  introduced,  the  mixture 
being  stirred  and  warmed  for  about  2  hours  at  40° — 70°  C. 


After  cooling  to  about  30° — 35°  C,  tho  moistened  powdered 
chlorate  is  added,  and  the  mixture  kept  at  the  temperature 
mentioned  for  some  time.  It  is  stated  that  match-heads 
prepared  with  such  mixtures  will  not  ignite  by  rubbing 
one  against  the  other. — A.  S. 

Primers  for  explosives.     L.  Wohler,  Karlsruhe,  Germany. 

Eng.    Pat,    4468,   Feb.    27,    1908.     Under   Int.    Conv., 

March  1,  1907. 
See  Ger.  Pat,  196,824  of  1907  ;  this  J.,  1908,  593.—  T.  F.  B. 

Detonating    caps ;     Charges   for .     L.    Wohler.     Fr. 

Pat.  387,640,  Feb.  28,  1908.     Under  Int.  Conv.,  March  I, 

1907. 
See  Ger.  Pat,  196,824  of  1907  ;  this  J.,  1908,  593.— T.  F.  B. 

Polyglycerins  from  glycerin.     Ger.  Pat.  198,768.     See  XX. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Absorption  of  oxygen  by  polluted  waters  and  other  fermenting 

liquids ;     Apparatus   for   observing    the    rate   of . 

W.  E.  Adeney.     Scient.  Proc.  Roy.  Dublin  Soc,  1908, 
11,  280—287. 
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The  form  of  the  apparatus  is  shown  in  the  accompanying 
diagram.  The  two  bottles,  A  and  B,  are  of  similar 
capacity  and  each  is  closed  by  a  cork  previously  soaked 
in  melted  paraffin.  Through  the  cork  of  A  is  passed  a 
capillary  glass  tube,  a,  reaching  to  the  bottom  of  the 
bottle  ;  above  the  cork  this  tube  is  continued  by  a  gradu- 
ated one  of  larger  bore,  the  upper  end  of  which  is  enlarged 
into  a  small  bulb,  Oj  and  then  bent  downwards  through 
the  cork  of  the  bottle,  B.  A  piece  of  tubing,  a2,  provided 
with  a  tap  is  fitted  in  the  cork  of  A  and  a  similar  piece,  b2, 
but  of  capillary  bore  and  reaching  to  the  bottom  of  the 
bottle,  is  fitted  through  the  cork  of  B.  A  tap,  bt,  is 
provided  on  the  tube,  a.  The  bottle,  B,  is  partially  filled 
with  a  known  volume  of  the  polluted  water,  previously 
mixed  with  a  little  magnesium  hydroxide  to  fix  the 
free  carbon  dioxide,  and  a  similar  volume  of  distilled  water 
is  placed  in  the  bottle,  A.  The  plug  of  the  tap,  blt  is  taken 
out,  the  tap  a2,  is  closed,  and  the  tap  b2,  is  opened.  The 
two  corks  are  then  inserted  in  the  bottles,  and  the  whole 
is  placed  aside  for  a  short  time  so  that  the  contents  of  the 
bottles  may  come  to  the  same  temperature ;  this  is 
noted,  as  is  also  th?  height  of  the  barometer.  The  tap,  a2, 
is  now  opened  cautiously  to  allow  the  water  which  has 
risen  in  the  graduated  tube  to  sink  to  the  zero  point ;  it 
is  then  closed.'  The  tap,  b,,  is  also  closed,  and  the  plug 
of  bt  is  replaced.  As  the  oxygen  is  absorbed  from  the 
air  in  the  bottle,  B,  the  reduction  in  the  pressure  can  be 
measured  by  the  water  in  the  bottle,  A,  rising  in  the 
graduated  tube,  when  the  tap,  bv  is  opened,  and  the 
quantity  of  oxygen  absorbed  may  be  calculated,  due  regard 
being  taken  to  the  temperature,  pressure,  height  of  the 
water  in  the  capillary,  a,  above  the  level  of  the  water  in 
the  bottle,  etc.     The  two  bottles  may  conveniently  have 
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a  capacity  of  from  1000  to  1500  c.c.  for  use  with  waters, 
when  it  is  desired  to  use  the  water  subsequently  for  further 
chemical  examination.  In  the  case  of  sewage,  the  bottles 
need  only  have  a  capacity  of  about  150  c.c.  The  bottles 
should  be  about  two-thirds  filled,  leaving  one-third  as 
air  space.  If  the  sewage  under  examination  absorbs  more 
oxygen  than  corresponds  witji  the  capacity  of  the  gradu- 
ated tube,  a  fresh  supply  of  pure  oxygen  may  be  introduced 
through  the  tube.  &,,  the  volume  already  absorbed  having 
been  noted  previously. — W.  P.  S. 

Patents. 

Photometer.  G.  H.  Delmas-Azema.  First  Addition,  dated 
Feb.  3,  1908,  to  Fr.  Pat.  3*-?,228,  Oct.  23,  1907  (this  J., 
1908,  356). 

The  apparatus  described  in  the  main  patent  has  been 
improved  by  placing  in  the  box,  before  the  objective, 
an  oscillating  prism  with  translucent  faces  that  are 
traversed  alternately  or  simultaneously  by  light  from 
the  standard  and  test  sources.  With  the  object  of 
rendering  more  perfect  the  mixing  of  the  colours,  two 
mirrors  are  so  placed  that  each  one  receives  a  beam  of 
light  directly  from  each  source  and  throws  this  through 
the  light  received  from  the  same  source  upon  the  corres- 
ponding face  of  the  prism. — J.  W.  G. 

Colours  and  tints  ;  Apparatus  for  comparing  and  deter- 
mining    and  ascertaining   the   components   thereof. 

F.  V.  Kallab,  Offenbach  on  Maine,  Germany.     Eng.  Pat. 
15,263,  July  2,  1907. 

See  Fr.  Tat.  379,463  of  1C07  ;  this  J.,  1907,  1256.— T.  F.  B. 

Gas    analysis  ;      Apparatus   for .     C.    A.    Hartung, 

Berlin.     U.S.  Pat.  892,955,  July  7,  1908. 

See  Eng.  Pat.  17,708  of  1905  ;  this  J.,  1906,  561.— T.  F.  B. 

INORGA  NIC— QUALITATIVE. 

Arsenic  ;    Detection  of in  sodium  fluoride.     W.  Van 

Rijn.     Pharm.    Weekblad,    1908,   45,   98—101.     Chem. 
Zent.,  1908,  1,  1087. 

It  is  stated  when  fluorine  compounds  are  present,  no 
indication  of  arsenic  is  given  in  the  Marsh  apparatus, 
although  positive  results  are  obtained  by  the  Gutzeit  and 
Fluckiger  methods  with  silver  nitrate  paper.  Investi- 
gation showed  that  arsenic  fluoride  instead  of  arseniuretted 
hydrogen  was  probably  formed  in  the  Marsh  apparatus 
and  that  it  decomposed  in  the  heated  glass  tube  accord- 
ing to  the  equation:  4AsF3  +3Si02  =  3SiF4  +  2As203. 
Beyond  the  heated  portion  of  the  tube  the  hydrogen 
reduced  the  arsenic  trioxide  back  to  arseniuretted  hydrogen. 

— W.  S. 

Calcium  phosphates  ;    Action  of  ammonium  citrate  on . 

A.  Barille.     See  VII. 

INORGA  NIC— QU  AN  TIT  A  TI VE. 

Iron  and  vanadium  ;     Determination  of in  presence 

of   each   other.     G.    Edgar.     Amer.    J.    Sci.,    1908,    26, 
.      79—82. 

Si -i.phuk  dioxide  is  passed  through  the  solution,  containing 
iron  and  vanadium,  until  the  colour  becomes  clear  blue. 
A  little  dilute  sulphuric  acid  is  then  added,  the  solution 
heated  to  boiling,  and  the  sulphur  dioxide  displaced  by 
a  current  of  carbon  dioxide,  free  from  air.  After  cooling 
in  the  presence  of  carbon  dioxide,  the  solution  is  titrated 
with  permanganate,  until  the  colour  changes  to  yellowish- 
green,  after  which  the  titration  is  completed  at  70° — 80°  C. 
The  solution  is  next  passed  through  a  rednetor,  containing 
amalgamated  zinc,  Being  preceded  by  IfiO  c.c.  of  a  hot 
2-5   per  cent,   solution    of  sulphuric   acid   and    followed    hv 

loo  c.c.  of  the  dilute  acid  and  finally  by  200  o.e.  of  water. 
The  receiving  flask,  which  contain!  an  excess  of  ferric 
sulphate      is    kept     cool,    and,    after    addition    of    syiupv 

phosphoric  Moid,    to    remove    the    polour    due   to  iron 

the  liquid  is  titrated  with   permanganate,  until  the  bluish 


green  colour  has  changed  to  yellow,  and  the  titration  is 
then  finished  at  70° — 80°  C.  The  oxide,  V205,  is  reduced 
by  sulphur  dioxide  to  the  oxide,  V204,  whereas,  by  means 
of  amalgamated  zinc,  reduction  to  the  lower  oxide, 
V202,  is  effected.  Hence,  the  difference  in  the  number 
of  c.c.  of  X/10  permanganate  used  in  the  first  and  second 
titrations,  multiplied  by  the  factor  0-00456,  gives  the 
amount  of  vanadic  acid  present,  and,  this  being  known, 
the  amount  of  iron  is  readily  calculated  from  the  result 
of  either  titration. — F.  Sodn. 


-   as   silver   chromale. 
Amer.  J.  Sci.,   1908, 


Chromium ;  Determination  of  — 
F.  A.  Gooch  and  L.  H.  Weed. 
26,   85—86. 

Chromium,  present  in  solution  as  a  bichromate,  may 
be  accurately  determined  by  precipitation  with  a  large 
excess  of  silver  nitrate,  the  solution  being  made  firs^ 
ammoniacal,  and  then  faintly  acid  with  acetic  acid.  Pre- 
cipitation is  effected  at  the  boiling  temperature,  and  the 
precipitated  silver  chromate  (Ag2C'r01)  is  collected  in  a 
Gooch  crucible  and  washed  with  a  dilute  solution  of  silver 
nitrate,  which  is  then  removed  by  the  minimum  quantity 
of  water.  The  precipitate  may  be  dried  by  gentle  heating 
over  a  flame. — F.  Sodn. 

Cerium  ;   Determination  of by  potassium  ferricyanide, 

in  the  presence  of  the  other  rare  earth  metals.  P.  E. 
Browning  and  H.  E.  Palmer.  Amer.  J.  Sci.,  1908,  26, 
83—84. 

Certum  may  be  rapidly  and  easily  determined  in  rare 
earth  mixtures  by  the  following  process  : — A  measured 
volume  of  a  standard  solution  of  potassium  ferricyanide 
is  added  to  the  solution,  and  then  potassium  hydroxide,  to 
complete  the  precipitation.  The  hydroxide  is  filtered  off 
and  washed,  the  filtrate  made  distinctly  acid  with 
sulphuric  acid,  and  titrated  with  standard  permanganate. 
This  gives  the  amount  of  potassium  ferrocyanide  formed 
by  reduction,  and.  hence,  the  weight  of  potassium  ferri- 
cyanide used  to  oxidise  the  cerous  compound  to  the 
eerie  condition.  The  accuracy  of  the  method  has  been 
tested  in  the  presence  of  thorium,  yttrium,  lanthanum, 
didymiuin,  and  zirconium.  It  is  noted  that  ferricyanide 
solutions,  kept  in  clear  glass  bottles,  remain  practically 
unchanged  for  a  week  or  more. — F.  Sodn. 

Chlorite  and  hypochlorite  in  potassium  chlorate  ;    Detection 

and  determination  of .     B.  Carlson  and  J.  Gelhaar. 

See  VII. 

Ferrocyanides ;     Commercial    analysis    of .     H.    G. 

Colman.     See  VII. 

Lithium  chloride  ;    Method  of  separating from  <ilk<di 

chlorides  and  from  barium  chloride.  L.  Kahlenberg 
and  F.  C.  Krauskopf.     See  VII. 

Steel ;    Determination  of  nickel  and  chromium   in 

E.  D.  Campbell  and  W.  Arthur.    See  X. 

Nickel  in  nickel-steel  and  nickel-chrome-steel ;    Determina- 
tion of .     H.  Wdowiszewski.     See  X. 

Tungsten  ;    Determination  of in  steel  in  presence  of 

chromium.     G.  von  Knorre.     See  X. 

"  Battery  chips  "  ;  Assay  of .   L.  J.  Wilmoth.   See  X. 

Water   and   ferrous-iron    content   of   minerals   and    rocks  ; 

Influence  of  fine  grinding  on .     W.  F.  Hillebrand. 

See  X. 

Electro  plat  in<i  baths  ;   Rapid  analysis  of .    E.  Pannain. 

See  XLS. 

ORGANIC— QUALITATIVE 

Anthranilic    acid ;     Characteristic    reaction    of .     It. 

I'.iwlewski.        See  IV. 

Cocoa'iul  oil;     Unsaponifiable   constituents  of and 

detection  of  that  fat  in  butter.  H.  Matt  lies  and  E. 
Ackermann       8ee    XII. 
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Potassium  soaps  of  different   fata  ;     Solubility   of in 

alcohol.  J.   Freundlich.    See   XII. 

Abrastol     [gggprof.    calcium     fi-naphthol     a-sulphonate]  ; 

Reactions     of [and    its   detection   in   wine].      D. 

Vitali.     See  XX. 

Xaphihols  ;    Simple   test  to  differentiate    a-   and     0- . 

Yolcy-Boueher.      See   XX. 

OBQAHIC— QUANTITATIVE. 

Active     hydrogen     in     organic     compounds  ;      Quantitative 

determination  of .     T.    Zerewitinoff.       Ber.,    1908. 

41.  -2-233— 2243. 
The  author  has  continued  his  work  oil  the  determination 
of  hydroxyl  groups  in  organic  compounds  by  measuring 
the  methane  produced  by  the  action  of  magnesium- 
methyl  iodide  (this  J.,  1907,  (>40)  and  finds  that,  in  addi- 
tion, the  method  can  be  extended  to  the  determination 
of  the  "  active  *'  hydrogen  in  compounds  containing  the 
sulphhydryl.  the  imino-  or  the  amino-group  as  well  as 
to  the  determination  of  the  mobile  hydrogen  atom  of 
certain  tautomeric  compounds.  Whilst  in  many  natural 
dyestuffs  a  hydroxyl  group  in  the  ortho- position  to  a 
carbonyl  cannot  be  alkylated  and  thus  presents  a  diffi- 
culty in  the  usual  method  of  determining  such  groups, 
this  difficulty  is  not  met  with  in  employing  the  author's 
process.  The  correct  number  of  hydroxyl  groups  was 
found  in  experiments  on  2'-hydroxy-4' :  3:  4-trimethoxy- 
chalkone.  Euxanthone,  Chrysin,  Fisetin,  Morin,  Hema- 
toxylin (  =  50H),  HaMiiatin  (=  40H)  and  Brasilin 
(  =  40H).  Mercaptans  react  according  to  the  equation  : 
R.SH  +  CH3.MgI  =  CH4  +  R.SMgl,  the  methane 
being  quantitatively  evolved.  Amines,  imines  and  acid 
imides   react   as   follows : 

CH3.MgI  +  R.NH,  =  CH4  +  Mgl.NHR 
CH^.Mgl  +  RR'NH  =  CH4  +  Mgl.NRR' 
In  the  former  case  if  the  reaction  is  carried  out  at  a  higher 
temperature  than  the  ordinary,  the  second  hydrogen 
atom  of  the  amine  is  displaced  and  two  molecules  of 
methane  are  produced.  An  exception  to  the  rule  is 
exhibited  by  carbamide,  thiocarbamide,  and  their 
derivatives.  Whereas  carbamide  and  thiocarbamide 
should  lose  two  atoms  of  hydrogen  in  the  cold  and  four 
atoms  at  a  higher  temperature,  only  three  atoms  of 
hydrogen  are  displaced  in  the  latter  case.  Similarly, 
phenyl-carbamide  and  -thiocarbamide  lose  only  two  atoms 
of  hydrogen  in  each  case.  Tautomeric  substances  exhibiting 
keto-enolic  tautomerism  thus  lose  one  atom  of  hydrogen, 
and  malonic  acid,  in  addition  to  the  two  carboxylic 
•hydrogen  atoms,  loses  one  of  those  attached  to  the  CH2 
group. — J.  C.  C. 

Report  of  the.  Principal  Chemist  of  the  [British]  Government 
Laboratory  upon  the  work  of  the  Laboratory  for  the  year 
ended  March  31,  1908.  [Cd.  4157.]  W7yman  and  Sons, 
Ltd.,  34-40,  Bacon  Street,  London,  E.  Price  3d. 
Ix  the  Customs  Branch  of  the  Laboratory,  25,731  samples 
were  examined  for  liability  to  spirit  duty.  These  included 
beer,  2264,  tested  for  original  gravity ;  cider,  41,  for 
genuineness ;  spirits,  2783,  including  193  samples  of 
methyl  alcohol,  wood  spirit,  and  petrol ;  wines,  including 
vinegar  and  acetic  acid  for  denaturing  unsound  wines, 
13,640  ;  the  remainder  were  "  spirit  preparations,"  includ- 
ing flavouring  essences,  fruit  juices,  perfumes,  fusel  oil, 
soaps,  varnishes,  yeast,  ethers,  and  ethyl  halides.  The 
number  of  samples  of  dry  goods  tested  was  9382,  including 
1883  samples  of  tobacco,  1097  of  nicotine  from  tobacco, 
and  36  tobacco  extracts.  6553  samples  of  saccharine 
products  were  examined,  including  20  of  imported  sugar 
(for  polarisation),  3509  of  composite  goods  containing 
sugar,  1298  of  molasses  and  preparations  containing 
molasses,  37  of  glucose,  9  of  caramel,  and  817  of  substances 
suspected  to  contain  saccharin  or  similar  material  ;  of 
these  last,  all  but  9  were  found  to  be  free.  5167  samples 
of  saccharine  products  (exports)  were  tested  for  drawback. 
3303  "  miscellaneous "  samples  of  sugar,  spirits,  etc., 
were  also  examined.  The  number  of  hydrometers, 
thermometers,    and    measuring    instruments    tested    was 


2680.  At  other  London  stations  and  at  the  Outports 
the  number  of  samples  tested  was  as  follows  : — Beer,  4053  ; 
cider  and  perry,  214;  spirits,  24,417;  wines,  80,119; 
sugar,  23,422 ;  molasses,  3121  ;  miscellaneous,  spirit 
preparations,  &c,  2808.  In  connection  with  the  Excise, 
138,258  analyses  and  examinations  were  made,  an  increase 
of  over  17,000  on  the  previous  year.  8215  samples  of 
wort  were  examined  for  original  gravity,  and  1218  of  these 
were  found  to  be  under-declared.  458  samples  of  malt, 
sugar,  maize,  rice,  etc.,  were  examined,  36  samples  of  wort 
to  determine  whether  sugar  had  been  used  without  entry, 
and  210  samples  of  yeast  foods,  beer  preservatives,  etc., 
for  suitability.  Of  the  samples  of  beer  examined  for 
drawback,  0-8  per  cent,  did  not  agree  with  the  declaration 
of  the  exporter.  741  out  of  6112  samples  of  beer  from 
public  houses  were  found  to  have  been  diluted.  1106 
samples  of  temperance  drinks  were  tested  for  alcohol, 
and  of  these  89  contained  from  3  to  4  per  cent,  of  proof 
spirit ;  32  from  4  to  6  per  cent.,  and  6  contained  more 
than  6  per  cent.  Of  the  1011  samples  of  beer,  wort, 
and  brewing  materials  tested  for  arsenic,  48  were  found 
to  contain  it  in  excess  of  the  requirements  of  the  Royal 
Commission  on  Arsenical  Poisoning.  Nine  out  of  121 
samples  of  malt  were  found  to  exceed  the  arsenic  limit, 
whilst  of  the  617  samples  of  glucose,  invert  sugar,  caramel, 
etc.,  none  exceeded  the  limit. 

Spirits. — 16,808  samples  of  medicinal  tinctures,  pre- 
sented for  drawback,  were  examined.  152,268  proof 
gallons  of  spirit  were  exported  under  the  Tincture  Regu- 
lations. 3973  samples  of  compounded  spirits,  liqueurs, 
and  wines  were  tested  for  spirit  value  and  character, 
and  1898  of  these  for  sugar  content.  214  samples  of 
brandy  and  rum  were  tested  to  see  how  far  their  alcoholic 
strength  was  obscured. 

782  samples  of  wood  naphtha,  representing  291,895 
gallons,  were  examined;  11  samples,  representing  2864 
gallons,  were  not  approved.  This  6hows  a  decrease  of 
46,938  gallons  from  the  previous  year.  Of  methylated 
spirit  for  manufacturing  purposes,  2,589,500  bulk  gallons 
was  made  during  1907-1908  (an  increase  of  143,900 
gallons  over  1906-1907),  and  1,583,900  gallons  of 
mineralised  methylated  spirit,  mainly  for  domestic  use 
(a  decrease  of  6100  gallons  over  the  previous  year). 
During  the  year  ended  March  31,  1908,  715  applications 
connected  with  the  use  of  methylated  spirit  have  been 
referred  to  the  department  for  report.  189  samples  of 
mineral  naphtha,  representing  6047  gallons,  were  examined 
and  approved  for  methylating  purposes.  85  samples  of 
petroleum  ether,  representing  2631  gallons,  were  also 
examined,  and  all  but  one  (representing  35  gallons)  were 
approved. 

Duty  free  spirit  under  the  Finance  Act,  1902. 

The  total  quantity  of  duty-free  spirit  expressed  in 
proof  gallons  used  for  all  purposes,  domestic  and  manu- 
facturing, during  the  years  ended  31st  March,  1907  and 
1908,  was  as  follows  : — 




1908. 

1907.    -| 

Proof 
Gallons. 

Proof     ! 
Gallons. 

In 

mineralised    methylated    spirit 
domestic  use 

for 

2,339,782 

4,115,593 

473,509 
4,323 

2,338,000 

3,717,000 
1 
432,000 
4,000  : 

In 
In 
Us( 

industrial     methylated     spirit     for 
spirit    otherwise    denatured — manu- 

6,933,207 

6,491,000 

The  total  quantity  of  foreign  spirit  used  for  manu- 
facturing purposes,  etc.,  during  the  year  ended  31st  March, 
1908,  including  pure  absolute  alcohol  and  methyl  alcohol, 
was  equivalent  to  13,500  proof  gallons,  or  about  6,500 
bulk  gallons. 

Two  cases  of  illegal  traffic  in  industrial  methylated 
spirit  by  manufacturers  authorised  to  use  it,  were  discovered. 
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46  samples  of  spirit  and  "  finish  "  were  examined,  and  in 
15  instances  of  unlicensed  sale  the  samples  were  found 
to  be  either  methylated  spirit  or  to  contain  less  than 
the  legal  proportion  of  gum  resin. 

Agricultural  produce. — There  was  a  considerable  reduc- 
tion in  the  number  of  samples  of  imported  butter  found 
to  contain  excess  of  water.  No  case  of  adulteration 
with  foreign  fat  was  found.  A  further  diminution  has 
also  been  noted  in  the  number  of  samples  which  have 
been  artificially  coloured.  Of  the  178  samples  of  margarine 
examined,  four  exceeded  the  legal  amount  of  water. 
Twelve  samples  of  "  condensed  milk  "  were  milk  powder, 
and  two  samples  of  "  milk  powder  "  consisted  of  milk 
proteins  only.  Eight  samples  of  condensed  milk  and 
four  of  milk  powder  were  found  to  have  been  prepared 
from  skimmed  milk,  though  this  was  not  indicated  on  the 
label.  Of  the  65  samples  of  cream,  45  contained  boron 
preservative,  36  of  these  also  containing  salicylic  acid. 
"  Hydroxyl  "  [hydrogen  peroxide]  has  been  used  as  pre- 
servative in  some  recent  samples.  230  samples  were 
examined  for  the  Home  Office,  including  44  in  connection 
with  an  investigation  on  matches.  97  samples  consisted 
of  pottery  glazes  and  glazed  pottery,  which  were  tested 
for  lead.  Of  30  samples  of  the  class  supposed  to  contain 
less  than  5  per  cent,  of  soluble  lead  compounds,  eight 
glazes  contained  more  than  5  per  cent,  of  soluble  lead 
oxide  ;  in  six  of  these  the  amounts  varied  from  8  to 
67  per  cent. 

The  following  table  shows  some  of  the  uses  of  industrial 
methylated  spirit : — 


Nature  of  manufacturing  operation  or 
other  purpose  for  which  the  spirit  is  used. 


Quantity  used 

during  the 

year  ended  31st 

March,   1908. 


Gallons. 


Finish  for  sale  

Varnishes,  polishes,  and  lacquers  for  sale  . . 

Stains,  paints,  enamels,  &c,  for  sale 

Varnishes,  finish,  stains,  lacquers,  <fec,  and 
spirit  used  for  polishing  purposes  in 
manufacturers'  own  workshops    

Felt  hats ; 

Celluloid,  xylonite,  and  similar  substances.. 

Oil-cloths,  leather-cloths,  pegamoid,  and 
similar  substances  

Linoleum  and  similar  substances 

Smokeless  powders,  fulminates,  and  other 
explosives    

Soap 

Electric  lamp  filaments . .. .. 

Electric  cables 

Incandescent  gas  mantles 

Ether 

Chloroform    , 

Ethyl  chloride  and  bromide 

Solid  medicinal  extracts    

Alkaloids  and  fine  chemicals    

Plant  washes,  insecticides,  and  sheep  dips  . 

Aniline  and  other  dyes    

Fireworks  and  matches 

Photographic  plates  and  papers,  and  other 
photographic  purposes 

Steel  pens   

bilk,  crape,  and  embroidery 

Artificial  flowers,  &c 

Rubber  

Artificial  silk 

Inks   

Dyeing  and  cleaning  operations  in  laundries 
and  dye  works 

Calico  printing 

Preservation  of  specimens  in  museums  and 
hospitals    

Kducational  and  scientific  purposes  in  colleges 
and  schools 

Analytical  and  scientific  purposes  in  the 
laboratories  of  analysts,  works  chemists, 
<fec 

Hospital*,  asylums,  and  infirmaries     

Klectrotyping  and   printing  

Various  miscellaneous  manufactures,  includ- 
ing cements,  disinfectants,  Ac 


363,074 

886,485 

49,203 


257,100 

116,590 

19,561 

200,944 
536 

18,596 

136,399 

15,291 

4,937 

16,888 

166,460 

19,941 

835 

21,261 

21,146 

8,431 

4,270 

4,460 

37,423 
2,324 
6,595 
2,630 
3,327 
not  nlated 
2,094 

42,889 
5,479 

8,442 

4,968 


4,421 
10,593 
1,381 

10,710 


1 1 ' ytt 'romUphite- formaldehyde  ; 
Ores  \  e  i. 


Analysis  of .       W.    V. 

See,  V. 


Hide    powder;     Preservative    e flirt    of    horophenol    upon 
chromed .   J.  G.  Parker  and  A.  T.  Hough.    Sec  XIV. 


Morphine  ;    Colorimctric  determination  of  small  amounts 
of .     Mai  and  Rath.     See  XX. 

Monomethylamine  ;  Precipitation  of as  monomethyl- 

amine-magncsium   phosphate.    M.    Francois.      <Sec  XX. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Helium  ;    Liquefaction  of -.     Times,  July  20,  1908. 

Prof.  Onnes  has  communicated  to  Sir  James  Dewar  the 
fact  that,  on  July  10,  he  had  obtained  60  c.c.  of  liquid 
helium,  which  did  not  solidify  at  a  vapour  pressure  of  I  cm. 
Its  boiling  point  was  4'3°  Absolute. 

Lead  elhoxide  ;    Formation  of .     F.  M.  Perkin.     Chem. 

Soc.  Proc,  1908,  24,  179. 

When  thin  sheets  of  lead  are  boiled  in  alcohol  or  suspended 
in  the  vapour  of  boiling  alcohol,  no  action  takes  place, 
but  if  they  are  suspended  over  absolute  alcohol  and  ozone 
is  bubbled  through  it,  in  a  short  time  the  surface  of  the 
lead  becomes  tarnished  and  then  assumes  a  brownish- 
yellow  colour.  At  the  end  of  some  days,  the  whole  of 
the  lead  is  converted  into  a  light  yellow  powder.  On 
carefully  washing  this  powder  with  alcohol  and  drying 
in  vacuo  over  sulphuric  acid  for  some  hours,  a  light 
yellow,  friable  powder  is  obtained.  This,  on  analysis, 
proves  to  be  lead  elhoxide,  Pb(OC2Hr1).,.  It  appears 
to  be  soluble  in  water,  although  a  clear  solution 
is  never  obtained,  probably  owing  to  hydrolysis.  It  has 
not  been  found  possible  to  obtain  the  ethoxide  by  passing 
oxygen  alone  through  the  alcohol,  but,  after  the  ozone 
has  been  passed  for  some  time,  the  reaction  can  be  com- 
pleted by  the  continued  passage  of  dry  oxygen.  When 
mercury  is  placed  in  alcohol  and  ozone  bubbled  through 
it,  a  white  powder  is  formed  which  has  not  yet  been 
analysed.     The  method  is  being  tried  with  other  metals. 


New  Books. 

Exports   and   Imports    (United    Kingdom).     Wyman    and 
Sons,  Fetter  Lane,   E.G.     Price  Hd. 

This  is  a  return  showing  for  the  years  1906  and  1907  the 
value  of  our  exports  to  and  consignments  from  France, 
the  United  States,  Belgium,  and  Germany  respectively, 
distinguishing  between  food,  drink  and  tobacco,  raw 
materials  and  manufactures.  , 

La  Canfora  Italiana.     Ricerche  analitiche  comparative 

sulla  produttivita  in  canfora,  ed  in  olio  di  canfora,  del 

fogliame  dei  Laurus  cam.phora  o  Cinnamomum  camphora, 

vegetanti  in  varie  parti  d'ltalia.     Notizie  sulla  storia, 

sulla   industrie   e    sul   commercio    della   canfora :    sulla 

cultura,    distribuzione    geografica  e  sulla  acclimazione 

del  Lauro  della  canfora  :  per  dimostrare  la  utilita  della 

cultura    industriale    di    questro    albero    in    Italia. — Con 

appendiee      bibliografica.     Ristampa,      con      aggiunte, 

dagli  Atti  del  VI.  Congresso  intcrnazionale  di  Chimica 

Applicata  tenuto  in  Roma  nel  maggio  1906.     Di  Itai.o 

Giglioli,  Professorc  nclla  R.  Universita  di  Pisa.     Tipo- 

grafia  Nazionale  di  Giovanni  Bertero  e  C,  Roma.     l'.HlS. 

This  is  a  reprint,  with  additions,  of  a  report  presented  to 

the  Sixth   International  Congress  of  Applied   Chemistry, 

Rome,    1906,   and   now   issued    by   the   Italian   Minister  of 

Agriculture.   Industry   and  Commerce.     It  occupies  292 

pages,  divided  into  19  chapters,  including  a  bibliography, 

together  with  a  table  of  contents.     The  report  deals  with 

a  comparative  analytical  study  of  the  yields  of  camphor 

and    Camphor    oil    from    the    leaves    of    /.minis    camphora 

and   Cinnamomum   camphora   grown   in    Italy.      Also  an 

account  of  the  history  of  the  camphor  industry,  and  of  the 

geographical  distribution  of  the  camphor  tree  and  its 
acclimatisation  in  different  countries,  with  a  view  to 
demonstrate  the  advantages  of  the  culture  of  this  tree  in 
Italy. 
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Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 
Applications. 

15,000.  Ridley.  Methods  of  obtaining  gases  from 
solids.     July  15. 

15.019.  Wilson.     Cleansing  filtering  media.    July  15. 

15.207.  Guillaume.     See  under  III. 

15,306.  Kerfoot.  Production  of  sterilised  crystals. 
July  20. 

15,683.  Feld.  Apparatus  for  subjecting  gases  or  vapours 
to  the  action  of  liquids.     July  23. 

Complete  Specifications  Accepted. 


Place. 


Apparatus    for    liquefying    air. 
Drying  apparatus 


13,529  (1907 
Julv  22. 

16,978  (1907).  Griffin  and  Tucker, 
for  peat,  etc.     July  29. 

24,295  (1907).  Black  and  Lennox.     Drying  apparatus. 
July  29. 

25,907  (1907).  Watson.     Apparatus  for  removing  solid 
matter  from  liquids.     July  22. 

26,620  (1907).  Schalenberg.    Precipitating  dust  or  soot 
contained  in  gases  by  injection  of  water.     July  29. 

27,496  (1907).  Kubierschky.         Towers     for     distilling, 
absorbing,  etc.     July  29. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

14,851  and  14,853.  Trenzen  and  Pope.  Manufacture  of 
metallic  filaments  for  incandescent  electric  lamps.  July  13. 

14,852.  Trenzen  and  Pope.  Manufacture  of  bodies  of 
titanium,  particularly  for  incandescent  lamp  filaments?. 
July  13. 

14,867.  British  Thomson-Houston  Co.  (General  Electric 
Co.).  Manufacture  of  electric  incandescent  lamp  filaments. 
July  13. 

14,942.  Westinghouse  Metal  Filament  Lamp  Co. 
(Westinghouse  Metallfaden  Gluhlampenfabr.).  Produc- 
tion of  tungsten  incandescent  filaments.     July  14. 

14,961  and  14,962.  Majert.  Manufacture  of  metallic 
filaments  for  electric  incandescent  lamps.     July  14. 

14,971.  Sabatier.  Manufacture  of  methane  or  mixtures 
of  hydrogen  and  methane.*     July  14. 

15,042.  Lake  (Trump).     Gas  producers.*     July  15. 

15.079.  Aron  and  Geiger.  Decarbonising  filaments  for 
electric  lamps.*     July  16. 

15.080.  Aron  and  Geiger.  Manufacture  of  metallic 
incandescent  filaments.*    July  16. 

15,086.  Nelson.  Manufacture  of  briquettes  for  fuel.* 
July  16. 

15,178.  Hanappe.     Gas  generators.*     July  17. 

15,756.  Symour  and  Smith.  Fuel  for  producing  light, 
heat,  and  motive  power.     July  24. 

Complete  Specifications  Accepted. 

16,768  (1907).  Woolley.     Gas  producers.     July  29. 

16,937  (1907).  Boult  (A.-G.  Gorlitzer  Maschinenbau 
Anstalt  u.  Eisengiesserei).     Gas  generators.     July  29. 

18,196  (1907).  Armstrong.  Manufacture  of  coke  and 
gas.     July  29. 

19,873  (1907).  Rider.  Manufacture  of  fuel  gas  from  a 
mixture  of  mineral  carbonates  and  organic  substances. 
July  22. 


314  (1908).  Driscoll,  Peckover,  and  Scriven.  Compound 
for  treating  coal  and  other  fuel.     July  22. 

2572  (1908).  Weickert.  Manufacture  of  mantles  for 
incandescent  gas  lighting.     July  29. 

7229  (1908).  Wolters.     Coking  ovens.     July  29. 

III.— DESTRUCTIVE    DISTILLATION,  TAR 
PRODUCTS,    PETROLEUM,    AND 
MINERAL    WAXES. 

Application. 

15,267.  Guillaume.  Rectification  and  fractional  separa- 
tion of  crude  petroleum  and  other  liquids.*     July  18. 

Complete  Specification  Accepted. 

16,432  (1907).  Martini.  Refining  crude  petroleum  by 
distillation.     July  29. 

IV.— COLOURING     MATTERS     AND     DYESTUFFS 

Applications. 

15,008.  Vidal.  Colouring  matters  for  animal  fibres. 
[Ft.  Appl.,  Aug.  29,  1907.]*     July  15. 

15.351.  Johnson  (Kalle  und  Co.).  Manufacture  of 
disazo  colouring  matters.     July  20. 

15.352.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  permanent  printing  colours  and  their  application  in 
printing  fabrics.*     July  20. 

15,355.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  dyestuffs  of  the  anthracene  series.    July  20. 

15,417.  Haas.  Dyestuffs  capable  of  dyeing  vegetable 
fibres  without  mordants.  [Fr.  Appl.,  Aug.  5,  1907.]* 
July  21. 

15,463.  Soc.  Chem.  Ind.  in  Basle.  Manufacture  of 
amidoarylazimidonaphtholsulphonic  acids  and  dyestuffs 
therefrom.    [Fr.  Appl.,  July  22,  1907].*     July  21. 

15,729.  Levinstein,  and  Levinstein,  Ltd.  Dyestuffs  and 
the  manufacture  and  application  thereof.     July  24. 

Complete  Specifications  Accepted. 

16,775  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).    Manufacture  of  anthracene  dyestuffs.     July  29. 

17,677  (1907).  Ulrichs.     Manufacture  of  dyes.    July  22. 

20,367  (1907).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  o-nitrated  amino  derivatives  of  the  benzene  and 
naphthalene  series.     July  29. 

22,818  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs  of  the  phthalein  series  dyeing  on  a  mordant. 
July  22. 

23,182  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  a  tetrazo  dyestuff.     July  22. 

25,080  (1907).  Soc.  Anon.  Mat.  Col.  et  Prod.  Chim.  de 
St.  Denis.  Manufacture  of  a  black  sulphurised  dyestuff. 
July  22. 

28,514  (1907).  Badische  Anilin  und  Soda  Fabrik.  Manu- 
facture of  anthracene  dyestuffs.     July  29. 

3628  (1908).  Wiegand  and  Rieder.     See  under  XIV. 

5840  (1908).  Imray  (Basle  Chem.  Works).  Manufacture 
of  indoxyl,  its  homologues  or  derivatives.     July  29. 

6153  (1908).  Ges.  f.  Chem.  Ind.  in  Basle.  Manufacture 
of  a  tribromo  derivative  of  indigo.     July  29. 


V— PREPARING,  BLEACHING,  DYEING, 

PRINTING,    AND    FINISHING    TEXTILES,    YARNS, 

AND  FIBRES. 

Applications. 

14,936.  Imray  (Meister,  Lucius,  und  Briining).  See 
under  XX. 

15,009.  Vidal.     See  under  XIV. 

15,015.  Boullier  and  Lafois.  Manufacture  of  artificial 
silk.     [Belg.  Appl.,  July  15,  1907.]*     July  15. 

15,284.  Weiss.  Boiling,  washing,  bleaching,  and  other- 
wise treating  textile  materials.*     July  18. 

15,339.  Levy.  Fireproof  and  waterproof  coating, 
July  20, 
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15,352.  Imray  (Soc.  Chem.  Ind.  in  Basle).  See  under  IV. 

15,448  and  15.449.  Bemberg  A.-G.  Apparatus  for  spin- 
ning viscous  liquids.  [Ger.  Appl.,  April  21,  1908.  Addition 
to  No.  8711  of  1908.]*     July  21. 

15,506.  Levinstein,  and  Levinstein,  Ltd.  Printing  with 
sulphur  colours.     July  22. 

15,536.  Hill.     See  under  XVULB. 
.    15,564.  Hertel.       Bleaching     and     washing     vegetable 
textile  goods.     July  22. 

Complete  Specifications  Accepted. 

20,049  (1907).  Karsam  Soap  Co.,- and  Samuel.  Treat- 
ment of  vegetable  fibres  and  fibrous  material.    July  29. 

23,793  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).    Printing  on  textile  fibre.     July  22. 

7700  (1908).  Burmann.       Printing    wall     papers,    etc 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

14,824.  Soc.  Commerciale  du  Carbure  de  Calcium. 
Fixation  of  phosphoretted  hydrogen.  [Fr.  Appl.,  March  6, 
1908.]*     July  13. 

14,850.  Gossens,  Pope,  and  Co. 
masses  of  tungsten  oxide.  [Ger. 
July  13. 

14,863.  Menter  and  Sedlitzky. 
ating  carbonic  acid.*     July  13. 

15,239.  Pochin  and  Richardson.  Manufacture  of  ferric 
sulphate  and  cakes  or  slabs  containing  the  same.    July  18. 

15,391.  Dves  (Lehmann).  Manufacture  of  nitrates. 
July  21. 

15,490.  Haber  and  Koenig.  Manufacture  of  compounds 
of  oxygen  and  nitrogen.  [Ger.  Appl.,  July  24,  1907.]* 
July  21. 

15,505.  Schumacher.  Section  of  ammonia  still.     July  22. 

15,554.  Briinler.  Producing  an  air  mixture  of  a  high 
ratio  of  oxygen.  *     July  22. 

15,667.   Rawson.     Burning  magnesite.     July  23. 

15,696.  Mays.     Manufacture  of  salt.     July  24. 


15,863. 
July  25. 


Cordes.      Manufacture  of  artificial   stone,    etc. 


Complete  Specification  Accepted. 


Manufacture  of  plastic 
Appl.,  July  12,  1907.]* 

Compositions  for  gener- 


Complete  Specifications  Accepted. 

21,786  (1907).  Frank  and  Voigt.  Manufacture  of  nitro- 
gen  compounds  from  carbides.     July  29. 

25,227  (1907).  Pochin  and  Richardson.  Treatment  of 
the  residue  from  the  manufacture  of  aluminium  sulphate. 
July  29. 

1461  (1908).  Brandenburg.  Manufacture  of  tin  chloride 
July  29. 

2974  (1908).  Klworthy.  Apparatus  for  generating 
ozone.    July  29. 

6366  (1908).  Naville,  Guye,  and  Guye.  Recovery  of 
oxides  of  nitrogen  diluted  with  inert  gases.     July  29. 

6453  (1908).  Jirotka.    Production  of  ozone.    July  22. 

7909  (1908).  Ostwald.  Catalytic  apparatus  for  con- 
verting ammonia  into  oxides  of  nitrogen.    July  29. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

15,669  and  15,670.  Imray  (Window  Glass  Machine  Co.). 
Apparatus  for  drawing  glass.*     .July  23. 


Eft— BUILDING    MATERIALS,    ("LAVS,    MORTARS, 
AM)   CEMENTS. 

Applications. 

15,1 10.  Katlie.  Milking  mortar  and  artificial  stone  water- 
tight.*    July  l'». 

15,556.  I'olifka  and  Hacker.  Impregnation  of  wood.* 
July  22. 

16,625.   Snyder.     Manufacture  of  cement.*     Julv  23. 

15,797.    Hi'ivcrniunn.     Cements.*      July  24. 


467  (1908).  Bougleux.  Treatment  of  puzzolane  or  other 
volcanic  earths  to  facilitate  admixture  with  lime  and 
cement.     July  29. 


X.— METALS  AND  METALLURGY. 
Applications. 

14,911.  Fear.     Soldering  aluminium.     July  14. 

14,926.  Bismarckhutte.  Refining  steel  in  electric  fur- 
naces.    [Addition  to  No.  6029  of  1908.]*     July  14. 

14,933.  Reynolds.  Manufacture  of  steel  and  similar 
metallurgical  operations.     July  14. 

14,969.  Lake  (Magnalium-Ind.  Ges.).  Manufacture  of 
aluminium  alloys.     July  14. 

15,038.  Johnson  (Chem.  Fabr.  Griesheim-Elektron). 
Melting  and  casting  magnesium  and  its  alloys.     July  15. 

15,056.  Dick.  Treatment  of  oxidised  ores  of  copper. 
July  15. 

15.175.  Howarth.  Associating  nickel  and  iron.     July  17. 

15.176.  Loiseau.    Manufacture  of  zinc*     July  17. 
15,192.  Von    Zelewski.      Mechanical   roasting   furnace. 

[Addition  to  No.  21,961  of  1907].*     July  17. 

15,628.  Coslett  Anti-Rusting  Synd.,  and  Coslett. 
Treating  iron  or  steel  to  prevent  oxidation  or  rusting. 
July  23. 

15,645.  Kilburn  (Oesterle).  Furnaces  for  treating  ores, 
etc.     July  23. 

15,678.  Mordey.  Deposition  and  cleaning  of  metals. 
July  23. 

15,688.  Fennell  and  Sackett.  Furnaces  for  treating 
metals  and  ores.*     July  23. 

Complete  Specifications  Accepted. 

11,297  (1907).  Cowper-Coles.  Recovery  of  gold  from 
cyanide  solutions.     July  22. 

15,941  (1907).  Petersen.  Furnace  for  roasting  sulphide 
ores.     Julv  22. 

15,962  and  15,963  (1907).  Lloyd.  Process  and  apparatus 
for  converting  metals.     July  22. 

17,343  (1907).  Dwight  and  Lloyd.  Roasting  and  sin- 
tering ores.     July  29. 

17,687  (1907).  Koch.  Smelting  furnace  heated  with  oil. 
July  29. 

25,460(1907).  Muhlinghaus.  Extraction  of  tin  from  ores, 
slag,  or  refuse.     July  29. 

6051  (1908).  Siemens  und  Halske  A.-G.  Process  for 
hardening  tantalum.     July  22. 


XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Applications. 

15,031.  Bianco.  Electrolytic  galvanising  process.* 
July  15. 

15,264.  Mordey.     Deposition  of  metals.     July  18. 

15,350.  Dolphin.  Obtaining  copper  and  othor  metals  by 
the  electrolytic  process,  and  septa  for  separating  solutions. 
July  20. 

1  :">.:*< lii.  Edison.  Preparation  of  metallic  films.  [U.S. 
Appl..  Feb.  0.  190H.  |*     July  20. 

15,698.  Cook.     Electric  furnaces.    July  24. 

15,792.  British  Thomson-Houston  Co.  (General  Electric 
I'n.).     Electrolytes  for  electrolytic  cells.     July  24. 

(  'liMI'MO'l'IO    Sl'KI   IIK'ATIONS     A( '( '  Kl'I'K  I  >. 

I<>,735  (1907).   Harrison.    EleotroohemiosJ  deposition  of 

metals.      July  29. 

sol  7  (1908).  Brsnco  and  Gumpert.      Manufacture  of 

electric  insulating  material  from  peat.      July  29. 
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Ml.   -FATTY    MLS,    FATS.    WAXES,    AND    SOAPS. 
Applications. 

15,466.  Common,    and     Hull    Oil    Manufacturing    Co. 
Rendering  castor-oil  miscible  with  mineral  oils.    July  21. 

16,697.  Hollingworth.         Soap     or     soap     compound. 
July  24. 

Complete  Specification  Accepted. 

21,658  (1907).   Wood.       Process    of    distilling    glvcerin. 
Julv  29. 


XHl.— PIGMENTS,  PAINTS  ;    RESINS.  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

(B.) — Resins,  Varnishes. 
Application. 
15,325.  Joly.    Resins,  resin  compounds,  etc.    July  20. 

(C.) — India-Rubber. 
Applications. 

14,830.  Roux.  Treatment  of  waste  rubber.  [Fr.  Appl., 
July  13,  1907.   Addition  to  No.  7795  of  1904.]*   July  13. 

14.859.  Riitgerswerke  A.-G.  Manufacture  of  filling 
compositions  for  addition  to  rubber.  [Ger.  Appl.,  Oct.  11, 
1907.]*     July  13. 

15,775.  Hyatt.  Reclamation  of  waste  rubber  and  vul- 
canite.    July  24. 

XIV.—  TANNING,  LEATHER,  GLUE,  SIZE,  Etc. 
Applications. 

15,009.  Vidal.  Treatment  of  hides,  leather,  furs,  hair, 
feathers,  woven  and  spun  goods.  [Fr.  Appl.,  Aug.  29, 
1907.]*     July  15. 

15,368.  Howorth  (Steinkern  Industrie).  Manufacture 
of  substitutes  for  horn.*     July  20. 

Complete  Specifications  Accepted. 

14,098  (1907).  Goldsmith.  Casein     compounds     or 

articles.     July  29. 

17,953  (1907).  Kathe.  Production  of  plastic  masses 
from  casein.     July  22. 

20,293  (1907).  Lake  (Turner  Tanning  Machine  Co.). 
Machines  for  treating  leather.     Julv  22. 

3628  (1908).  Wiegand  and  Rieder.  Extraction  of  tan- 
ning materials,  dvewood,  beet,  etc.     July  29. 

11,292  (1907)."  Baum.  Production  of  a  leather  substi- 
tute.    July  29. 

XV.— MANURES,  Etc. 
Complete  Specification  Accepted. 

20,575  (1907).  Pohl.  Manufacture  of  artificial  manure 
July  29. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 

Complete  Specification  Accepted. 

3628  (1908).  Wiegand  and  Rieder.   See  under  XIV. 

XVIL— BREWING,  WINES,  SPIRITS,  Etc. 

Complete  Specification  Accepted. 

21,941  (1907).   Heymann.    Treatment  of  malt  for  use  in 
brewing.     July  29. 


XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATION ;    AND  DISINFECTANTS. 

(.1.) — Foods. 

Applications. 

15,415.  Pears.  Separating   acidulous   constituents    of 

lemon  juice  and  lime  juice  and  combining  them  with 
sucrose.     July  21. 

15,474.  Quine.  Cereal  products.  [U.S.  Appl.,  July  29, 
1907.]*     July  21. 

15,552.  Lloyd.  Manufacture  of  aerated  or  carbonated 

water,  etc.     July  22. 

(B.) — Sanitation  ;    Water  Purification. 
Applications. 

15,536.  Hill.  Purification  of  trade  effluents,  dyeing, 
cotton,  woollens.     July  22. 

15,570.  Storey.  Treatment  of  vapours  from  refuse 
destructors.     July  22. 

15,854.  Cie.  Franc,  de  L'Ozone.  Purification  of  water 
by  ozone.     [Fr.  Appl.,  July  26,  1907.]*    July  25. 

Complete  Specification  Accepted. 

2077  (1908).  Reisert.     Clarifying  water.     July  29. 

( C. ) — Disinfectants. 

Complete  Specification  Accepted. 

4855  (1908).  Schneider.  Producing     formaldehyde 

vapours  for  disinfecting  purposes.     July  29. 

XIX.— PAPER,  PASTEBOARD,  Etc. 
Complete  Specification  Accepted. 


9268  (1908).  Verein.  Glanzstoff-Fabr. 
cellulose  products.    July  22. 


Manufacture  of 


XX.— FINE    CHEMICALS,  ALKALOIDS, 
ESSENTIAL    OILS,  AND    EXTRACTS. 

Applications. 

14.936.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  fatty  acid  compounds  with  aldehydes  and 
ketones,  and  their  employment  in  colour  printing.  July  14. 

14.937.  Meister,  Lucius,  und  Briining.  Manufacture  of 
homologues  of  p-aminophenylarsinic  acid.  [Ger.  Appl., 
July  19,  1907.]*     July  14. 

15,122.  Johnson  (Verein.  Chininfabr.  Zimmer  und  Co.). 
Santalol  esters.     July  16. 

15,207.  Justice  (Boehringer).  Obtaining  purified  or 
concentrated  lactic  acid  and  purified  lactates.    July  17. 

15,573.  Newton  (Bayer  und  Co.).  Manufacture  of  purin 
derivatives.     July  22. 

15,768.  Meister,  Lucius,  und  Briining.  Preparation  of 
diphtheria  antitoxin.  [Ger.  Appl.,  Julv  31,  1907.]* 
July  24. 

Complete  Specifications  Accepted. 

14,379  (1907).  Dubosc.  Manufacture  of  formic  ethers 
of  borneol  and  isoborneol.     Julv  29. 

16,605  (1907).  Weizmann,  and  Clayton  Aniline  Co. 
Manufacture  of  isobornvl  esters.    July  22. 

21,946  (1907).  Friedf,  Weizmann,  and  Clayton  Aniline 
Co.   Manufacture  of  camphor.     July  22. 

1936(1908).  Leemans.  Preparation  of  acetates  of  bor- 
neol and  isoborneol.     July  29. 

2152  (1908).  Trivelli.  Obtaining  radioactive  compounds 
from  uranium  or  its  compounds.     July  29. 

5316  (1908).  Redfern  (Basle  Chemical  Works).  Manu- 
facture of  c.c.-dialkyliminobarbituric  acids.      July  22. 

5513  (1908).  Boiilt  (Florizoone).  Obtaining  camphor 
from  borneol  or  isoborneol.     July  22. 
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6227  (1908).  Knoll  und  Co.  Manufacture  of  a  pharma- 
ceutical compound  from  casein.     July  29. 

11,335  (1908).  Johnson  (Deuts.  Gold-  und  Silber- 
Scheide  Anstalt).  Manufacture  of  compounds  of  sodium 
and  arvlamines.     July  29. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

15,050.  Caille.  Photogiaphic  reproduction  of  colours. 
[Fr.  Appl.,  July  10,  1907].*     July  15. 

15,657.  Jeannot  and  Bremner.  Photographic  developing 
and  fixing  solutions.     [Fr.  Appl.,  July  23,  1907.]*  July  23. 

15,866.  Sproule  (Nell).  Photographic  films  or  plates. 
July  25. 


X XII.— EXPLOSIVES,  MATCHES,  Etc. 

Application. 

15,195.  Eberle.    Explosive  or  blasting  agent  for  blasting 
rock,  etc.*     July  17. 

Complete  Specifications  Accepted. 

Treatment  of   high    explosives. 


17,877  (1907).  Luck. 
Julv  22. 

4046  (1908).  Bawden.  Explosives 


July  22. 


XXIIL— ANALYTICAL  CHEMISTRY. 

Application. 

15,666.    Baines.     Apparatus  for  testing  butter  and  like 
substances  for  water.     July  23. 
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Canadian  Section. 

Meeting  held  at  Toronto  on  Thursday,  May  16,  1908. 

PROF.    W.    H.    ELLIS    IX    THE    CUAIR. 

L088  OF  CARBON  DURING  SOLUTION  OF  STEEL 
IX  rMDTASSIUM  CITRIC  CHLORIDE. 

BV    E.    r.    MOORS    AND    J.    W.    BAIX. 

There  has  been  much  uncertainty  as  to  whether  carbon 
is  lost  by  the  evolution  of  gaseous  hydrocarbons  during 
the  solution  of  steel  in  aeid  potassium  cupric  chloride 
solution  when  this  method,  is  used  for  the  determination 
of  carbon  in  thai  metal.  Dillner(i)  remarks,  "As  is 
well  known  and  as  has  been  pointed  out  on  several 
occasions  by  various  authorities,  there  is  always  an 
evolution  of  hydrocarbon  gases  when  steel  dissolves 
in  copper  chloride,  which  escape  "  :  accounting  in  this 
way  for  the  lower  results  obtained  from  the  indirect 
processes  He  also  refers  to  some  observations  made 
by  Ledebur(2),  but  unfortunately  the  publication  was 
inaccessible.  Arnold  (3)  states  that  be  has  seen  distinctly 
bubbles  rising  through  the  liquid  during  the  solution  of 
steel  in  copper  chloride. 

The  problem  has  hitherto  been  attacked  from  the 
following  standpoint.  Samples  of  steel  are  dissolved 
in  various  solvents  of  various  concentrations  and  the 
carbon  estimated  as  usual.  The  highest  percentage 
obtained  is  selected  as  a  standard  and  the  discrepancies 
between  this  and  the  other  results  are  ascribed  to  losses 
during  solution.  True,  these  results  are  confirmed  by 
determinations  made  by  the  volatilisation  of  the  iron  by 
chlorine  or  by  direct  combustion,  but  even  in  these  case's 
the  uncertainty  of  a  numerical  difference  between  two 
results,  each  burdened  with  experimental  errors,  is  obvious 
*or  these  reasons  it  appeared  to  be  desirable  to  determine' 
by  a  direct  process  if  possible,  whether  any  carbon  was' 
lost  during  the  solution  of  iron  or  steel  in  the  solvent 
s0  commonly  used— potassium  cupric  chloride. 

The  following  apparatus  was  used  (see  figure)  •— 
A,  A  drying  tower  filled  with  potassium  hydroxide  in 
sticks.  B,  An  absorption  bulb  filled  with  potassium 
hydroxide  solution.     C,  An   absorption   bulb   filled   with 


barium  hydroxide  solution.     1),  A  Rheindorf(4)  flask   for 
estimation  of  carbon,  immersed  in  a  water  bath  maintained 
at  a  temperature  of  65°  C.     E,  A   piece  of  combustion 
tubing  filled  with  cupric  oxide,   heated  to  redness  in  a 
small  gas  furnace.     F,  A  ten  bulb  absorption  apparatus 
charged    with    barium    hydroxide.     G,  A    small    thistle 
tube  sealed  to  a  glass  T  as  shown.     H,  A  stock  bottle 
containing    barium    hydroxide.     I,  A    guard    tube    filled 
with  soda-lime.     The  introduction  of  barium  hydroxide 
into  the  absorption  bulb  is  the  only  feature  whioh  calls 
for  remark.     A  current  of  air  free  from  carbon  dioxide 
having  been  drawn  through  the  bulb,  F,  for  some  time, 
a  suitable   quantity  of   barium   hydroxide  solution   was 
siphoned  over,  being  clarified  in  transit  by  passing  through 
a   filter   of   ignited   asbestos    (not   shown).     In   the   firet 
experiments    a    slight    precipitate   formed   on    the    inner 
surface  of  the  delivery  tube  which  protrudes   into  the 
bulb,  F  ;    by  pouring  into  the  funnel,  G,  a  small  quantity 
of  recently-boiled  distilled  water  and  allowing  it  to  wash 
down,  it  was  found  that  this  could  be  entirely  avoided. 
The  flask,  D,  was  charged  with  a  solution  of  potassium' 
cupric  chloride  made  by  dissolving  300  grms.  of  the  salt 
in   1   litre  of  water  and  adding  75  c.c.  of  concentrated 
hydrochloric   acid.     Blank   tests   were  made   by   placing 
in  the  flask,  D,  the  quantity  of  potassium  cupric  chloride 
solution  usually  employed,  and  after  aspirating  for  some 
time   to   clear   the   apparatus   of  carbon   dioxide,    filling 
the  bulb,  F,  with  barium  hydroxide  solution,  and  pn£ 
ceeding  to  heat  the  flask,  D,  to  65°  C.     After  aspirating 
for  two  hours,  in  no  case  was  there  more  than  a  very 
faint  cloud  of  barium  carbonate  to  be  observed  in  the 
tube,   F  ;    efforts  were  made  to  collect  and  wei<di  this 
precipitate,   but  without  success.     Three  grms.   of  steel 
were  then  placed  in  the  solution  flask,  200  c.c.  of  potassium 
cupric    chloride    solution    added,    and    the    water    bath 
maintained  at  a  temperature  of   65°   C. ;    air  was  also 
slowly    aspirated    through    the    apparatus,    the    cupric 
oxide  having  been  previously  brought  to  red  heat.     When 
the  steel   had  dissolved  completely,   the  ten   bulb  tube 
was  removed,  and  a  stopper  carrying  a  soda-lime  tube 
placed  immediately  in   the  larger  end,   while  the  other 
opening  was   connected   by  rubber  tubing   to   the  glass 
tube   m    the   cork    of   a    filtering   funnel.     The   barium 
carbonate  was  transferred  as  completely  as  possible  to 
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the  filter  and  washed  with  recently-boiled  distilled  water  ; 
the  absorption  tube  and  the  filter  were  then  treated 
with  dilute  hydrochloric  acid,  the  asbestos  filtered  off, 
and  the  barium  precipitated  as  sulphate  and  weighed. 

Two  samples  of  steel  were  employed  ;  the  one  con- 
taining 0-653  per  cent,  of  carbon,  the  other  1-18  per  cent. 
Four  determinations  were  made  on  each  of  these.  3  grins. 
being  used  in  each  case  ;  the  results  are  expressed  as 
grins,  of  carbon  escaping  from  the  flask. 


0-653  per  cent.  Steel.                    1-18  per  cent.  Steel. 

grm. 
0-00176 
0-00112 
0-00142 
0-00159 

grm. 
0-00115 
0-00121 
0-00100 
0-00103 

0-00110 

Loss  on  1  grm.    0-0005 

0-0004 

In  the  case,  therefore,  of  the  0-653  per  cent,  steel,  a 
quantity  of  carbon  corresponding  to  0-05  per  cent,  has 
been  lost  during  solution,  making  the  true  percentage 
0-703  ;    with  the  other  the  true  percentage  will  be  1-22. 

These  losses  are  comparatively  large,  although  not 
much  greater  than  some  of  the  discrepancies  between 
the  results  obtained  bv  various  members  of  the  Inter- 
national Committee,  'in  view  of  the  difficulties  in 
manipulation  the  authors  do  not  profess  that  their  figures 
represent  the  actual  loss,  but  they  believe  that  they  have 
proved  that  a  loss  does  take  place  under  the  conditions 
given  above,  and  also  that  the  amount  approximates 
fairly  closely  to  the  figures  given. 


(»)  J.  Iron  and  Steel  Inst.,  66,  255. 

(2)  Verein   zur   Befdrderung   der   Gewerbfleisses,   Vols.   6, 

(3)  Steel  Works  Analysis,  2nd  ed.,  p.  29. 
(*)  Zeits.  angew.  Chem.,  1904,  #67. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Condensing   vapours   and  gases   withovt   a   cooling   agent ; 

Process  and  means  for  instantaneously .     E.  Wiart, 

La  Eerte-Bernard,  France.  Eng.  fat.  26,052,  Nov.  25, 
l(ii)7. 
A  vacuum  is  produced  bv  the  method  described  in  Eng. 
Pats.  2111  and  2240,  of  1907  (this  J.,  1907,  917)  in  each 
of  a  pair  of  doubly  conical  vessels,  each  of  which  has  a 
flap-valve  below,  connected  by  a  rod  to  an  inlet-valve 
at  the  top  of  the  vessel.  When  the  fiap-valve  opens,  the 
inlet -valve  is  closed,  and  vice  versa.  The  vapour  or  gas 
to  be  condensed,  is  admitted  into  the  vessel  and  is  instan- 
taneously exposed  to  the  full  vacuum,  .vith  the  result  that 
"  the  molecules  of  vapours  and  gases  are  destroyed  or 
torn  "  and  condensed  to  a  liquid  which  accumulates  in 
the  vessel  until  it  is  full.  The  vacuum  being  thus 
destroyed,  the  flap-valve  opens,  and  closes  the  inlet-valve, 
and  the  condensed  liquid  flows  out.  At  the  same  time 
the  inlet  to  the  other  vessel  is  opened  and  the  process  is 
repeated.— W.  H.  C. 

Cold  air  ;    Producing ,  and  apparatus  therefor.    E.  C. 

Nichols,  Orange,  N.J.,  U.S.A.  Eng.  Pat.  26,741, 
Deo.  3,  11107. 
Air  for  a  compressor,  is  drawn  through  a  chamber,  in  which 
it  receives  a  preliminary  cooling  by  the  cold  produced 
by  the  expansion  in  a  coil  placed  in  the  chamber,  of  a 
mall  portion  of  the  compressed  air  from  the  compressor 
cylinder.  The  chilled  air  deposit!  most  of  rts  moisture, 
and  is  then  compressed  and  passed  into  a  second  chamber 

provided  with  a  coil.  Here  if  is  further  cooled  by  the 
expansion  of  another  small  portion  of  compressed  air. 
The  :  econd  cooling  causes  the  deposition  Of  the  remaining 
moisture  anil  the  dry,  cooled .  coin  pressed  air  is  conducted 
to  a  store-vessel  for  use.      YV.  M.  ('. 

"Drying  apparatus.  II.  Pairbrother,  London.  From 
Moller  und  Pfeifer,  Berlin.  Eng.  Pat.  2702,  Feb.  6, 
1908. 

In  tunnel  drying  apparatus  in  which  the  saturated  air  is 
conducted    bach    through    tubular   heaters    to   give   up   its 


heat  to  the  incoming  unsaturated  air,  it  is  necessary  to 
provide  a  larger  volume  of  unsaturated  air  at  the  cold 
end  than  at  the  hot  end  of  the  dryer,  as  it  is  desirable 
that  the  rate  of  drying  should  be  constant  throughout 
the  apparatus.  This  end  is  attained  by  withdrawing 
portions  of  air  at  various  points  along  the  tunnel  and 
passing  this  air  back  directly  to  the  heating  tubes.  In 
this  way  the  volume  of  the  air  current  becomes  pro- 
gressively less  as  it  advances  through  the  tunnel,  and  its 
temperature  increases. — W.  H.  C. 

Drying     machine  ;      Rotary .     W.     M.     Schwartz, 

Assignor  to   The   Philadelphia   Textile   Machinery    Co., 
Philadelphia,    Pa.     U.S.    I  at.    892,901,   July    7,    1908. 


Thk  casing,  A,  is  divided  into  two  compartments,  A1.  A- 

hy  the  partition,  a1.  A  heating  device,  G,  is  arranged  in 
the  compartment.  A8,  and  a  perforated  diving  drum,  B, 
supported  on  rollers,  (',  is  rotated  in  the  compart  incut,  A1. 
Heated  air  is  drawn  from  A8,  by  the  fan,  l>.  and  is  blown 
into  A'-2,  where  it  is  forced  to  take  the  direction  indicated 
by  the  arrows,  by  the  partition,  a*.  The  air,  after  passing 
over    Ihe    materia]    in    the    drum,    returns    to    the    heating 

compartment,  A-,  as  shown  by  arrow.     \\ .  II.  ('. 

Drying-oven.    .1.  Horner,  Bristol,  Pa.     U.S.  Pat.  894.U5, 

July   21.    L008. 
A  <  I'.NTlt.M,  chamber  has  a  floor  provided  with  aperture  . 
and  beneath  this  a  space  connected  at  one  end  to  a  vertical 
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Hue.  Gt8M  pass  from  a  furnace,  situated  at  one  side  of 
tlie  chamber,  through  the  line,  into  the  space  beneath  the 
tloor.  and  through  the  apertures  into  the  chamber.  At 
the  other  end  of  the  central  chamber  is  a  vertical  tlue 
which  communicates  with  the  chamber  at  the  top  and 
with  the  exterior  below. — W.  H.  C. 

Filtering    vessel.     K.    Muller.    Dresden,    Germany.     Eng. 
Pat.  3786,  Feb.   19,  1908. 

The  claim  is  for  a  filtering  vessel  with  a  perforated, 
grooved  or  corrugated  bottom  on  which  filtering  paper 
may  be  supported.  It  is  provided  with  extension  pieces 
or  flanges  below  to  retain  it  in  a  steady  position  in  the 
neck  of  the  vessel,  which  is  placed  beneath  to  receive  the 
filtrate.- W.  EL  C 

Fitter.     C.  H.  Loew.  Lakewood,  Ohio.     U.S.  Pat.  893,806, 
July  21,   1908. 

The  claim  is  for  a  casing  containing  filtering  elements,  and 
a  press,  which  is  supported  and  moved  by  a  bar,  and  which 
can  be  made  to  act  against  the  filtering  elements.  The 
bar  is  pivoted  on  a  shaft  provided  with  a  stop,  so  that  the 
bar  (and  press)  may  be  swung  round  when  withdrawn  from 
the  casing  until  it  comes  into  contact  with  the  stop. 

— W.  H.  C. 

Regenerative  furnaces.     N.  Lebedeff  and  B.  Pomeranzoff, 
St.  Petersburg.     Eng.  Pat.  15,533,  July  5,  1907. 

See  Fr.  Pat.  379,474  of  1907  ;  this  J.,  1907,  1230.— T.  F.  B. 

Condensing  fumes,  vapours,  and  the  like  ;    Apparatus  for 

.     G.    C.    Richards,    Berkeley,    Cal„    U.S.A.     Eng. 

Pat.  7094.  March  31,  1908. 

See  U.S.  Pat  888,119  of  1908  ;  this  J.,  1908,  619.— T.  F.  B. 

Kiln  ;  Rotary .  W.  R.  Warren,  New  York.  Re- 
issue No.  12,831,  dated  July  14,  1908,  of  U.S.  Pat. 
804,076,  Nov.  7,  1905. 

See  Fr.  Pat.  358,227  of  1905  ;  this  J.,  1906,  182.— T.  F.  B. 

Concentrating  solutions  ;    Apparatus  for .     E.  Monti, 

Turin,  Italy.     U.S.  Pat.  893,006,  July  14,  1908. 

See  Fr.  Pat.  357,770  of  1905  ;  this  J.,  1906,  113.— T,  F.  B. 

Filtering    liquids   and   fluids ;     Apparatus   for .     E. 

Gobbi,   Paris.     U.S.   Pat.  893,070,  July   14,   1908. 

See  Eng.  Pat.  83  of  1906;    this  J„  1906,  802.—  T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

y a phthalene  ;    Use  of  anthracene  oil  in  the  removal  of . 

L.  du  Pasquier.     J.  Gas  Lighting,  1908,  53,  43—45. 

The  author  gives  his  experience  of  the  working  of  Bueb's 
process  for  the  removal  of  naphthalene  from  illuminating 
gas  by  means  of  anthracene  oil  (see  this  J.,  1900,  998). 
A  rotary  "  Standard  "  washer  was  used,  placed  immedi- 
ately before  the  purifiers  in  a  covered  house.  It  is  stated 
that  practically  the  whole  of  the  naphthalene  is  removed 
by  the  process  (down  to  0-03  grm.  per  cb.  m.).  so  long  as 
the  anthracene  oil  in  the  last  compartment  of  the  washer 
is  not  allowed  to  contain  more  than  6  per  cent,  of  naphtha- 
lene. Water  present  in  the  gas,  when  it  condenses  in 
the  washer,  injuriously  affects  the  absorption  of  the 
naphthalene. — A.  S. 

Carbureited  water-gas  ;    Use  of  Galician  petroleum  in  the 

production  of .     A.  Teodorowicz.     J.  Gasbeleucht., 

1*08,  51,  673—677. 

Galiciax  petroleum  has  been  used  at  Lemberg  in  carbu- 
retted  water-gas  plant  of  the  Humphrey  and  Glasgow  type, 
conoprising  two  producers  each  having  a  daily  output  of 


7800  oh.  ii.  A  fraction  known  as  "  gas  oil,"  which  forms 
about  ID  per  i  nt.  of  the  crude  oil,  has  usually  been 
employed,  but  ( :.?  author  has  used  a  mixture  of  '  gas-oil  " 
and  crude  oil  in  equal  proportions  continuously  for  five 
months  with  satisfactory  results.  On  opening  up  the 
carburetting  chamber,  a  considerable  deposit  of  carbon 
was  found  ;  the  chequer  brickwork  had  been  damaged, 
owing  to  the  presence  of  water  in  the  crude  oil.  The 
increased  wear  and  tear  is  unimportant  in  view  of  the 
saving  in  the  cost  of  raw  material.  The  quantity  of 
sulphur  in  the  unpurified  gas  is  greater  than  when  using 
"  gas-oil  "  alone,  but  is  less  than  when  American  petroleum 
is  used.  By  purifying  the  coal  gas  and  carburetted  water- 
gas  together,  the  deposition  of  naphthalene  has  been 
avoided.— A.  T.  L. 

Patents. 

Coal  briquettes  for  heating  and  domestic  use.  P.  Gargana. 
Fr.  Pat.  387,955,  March  9,  1908.  Under  Int.  Conv., 
March  9,   1907. 

Briquettes  are  made  by  mixing  bituminous  slack  or 
small  coal  with  anthracite  or  Welsh  steam  coal,  coke, 
or  wood  charcoal,  and  with  lime,  and  by  subjecting  the 
mixture  to  a  temperature  of  800—1000°  C.  in  an  oven. 

— R.  L. 

Liquid    fuels.     R.    Wynne,    London.     Eng.    Pat.   2700, 
Feb.  6,  1908. 

The  claim  is  for  the  improvement  of  liquid  fuels  such 
as  petrol,  benzol,  alcohol,  etc.,  by  passing  into  them 
gaseous  ammonia  derivatives  of  hydrocarbons,  for  instance 
methylamine. — W.  H.  C. 

Combustion   of   fuel ;    Process   for   facilitating    the 

N.  W.  Bloss,  Providence,  R.I.,  Assignor  to  The  Coal 
Treating  Co.,  Phoenix,  Ariz.  U.S.  Pat.  894,110,  July  21, 
1908. 

The  claim  is  for  treating  the  fuel  with  a  dilute  solution 
of  sodium  nitrate  before  burning  it. — W.  H.  C. 

Coke-oven.  M.  E.  Rothberg,  Pittsburg,  Pa.,  Assignor 
to  The  Coal  and  Coke  By-Products  Co.,  W.  Virginia. 
U.S.  Pat.  893,017,  July  14,  1908. 

The  claim  is  for  a  coke-oven  with  a  number  of  superposed 
horizontal  flues  in  the  side  walls,  each  of  which  has  a 
separate  gas  inlet.  Air  is  supplied  to  each  flue  separately 
by  hot-air  flues  also  placed  in  the  side  walls*  and  each 
flue  has  a  separate  connection  to  the  waste-gas  downtake 
flue,  so  that  the  combustion  in  each  flue  can  be  separately 
regulated.— W.  H.  C. 

Coke  furnace  ;    Treating  the  products  of  combustion  from 

a ,  for  the  separation  of  nitrogen  and  carbon  dioxide 

C.  Candia  and  G.  Merlini.  Fr.  Pat.  387,874,  March  6, 
1908.     Under  Int.  Conv.,  March  7,  1907. 

To  obtain  carbon  dioxide  and  nitrogen  for  industrial 
purposes,  coke  is  burnt  in  a  smokeless  furnace,  care  being 
taken  to  maintain  an  even  layer  of  fuel  to  produce  gas 
of  constant  composition.  The  gases  are  taken  from  the 
bed  of  incandescent  coke,  or  the  furnace  exit,  and  without 
utilising  their  sensible  heat  for  other  purposes,  are  passed 
through  a  smoke  chamber,  where  they  are  freed  from 
dust  and  washed  by  a  spray  of  atomised  water.  They 
are  then  led  through  two  coke  scrubbers,  where  they 
are  further  cleaned  by  a  current  of  water  in  the  presence 
of  chalk.  They  then  consist  of  carbon  dioxide  and 
nitrogen,  possibly  with  traces  of  oxygen  and  carbon 
monoxide.  The  carbon  dioxide  is  separated  by  drawing 
the  gases  by  means  of  a  fan  from  the  scrubbers  and 
blowing  them  through  a  set  of  vessels  containing  sodium 
hydroxide  or  potassium  carbonate.  In  the  case  of  the 
sodium  hydroxide,  solid  sodium  bicarbonate  is  formed, 
which  may  be  separated  from  the  solution  and  calcined,  to 
obtain  carbon  dioxide.  With  potassium  carbonate,  a 
bicarbonate   solution    is    obtained,    yielding    the    carbon 
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dioxide  upon  reheating  in  another  set  of  vessels.  The 
nitrogen  remaining,  may  be  freed  from  oxygen  and  carbon 
monoxide  by  passing  it  over  copper  and  copper  oxide, 
heated  by  the  products  of  combustion,  and  is  then  avail- 
able for  the  manufacture  of  cyanamides  or  nitrates. — R.  L. 

Gas  producers.  G.  J.  C.  Parker  and  The  Automobile 
Gas  Producer  Synd.,  Ltd.,  Glasgow.  Eng.  Pat.  18,825, 
Aug.  21,  1907. 

The  base  of  the  producer  consists  of  a  perforated, 
truncated,  conical  plate,  fitted  closely  to  the  bottom, 
with  a  central  orifice  provided  with  a  perforated  nozzle 
or  a  circle  of  jets,  a  water  jet  extending  through  the 
centre.  To  start  the  producer  quickly,  the  air  is  blown 
through  the  conical  part,  the  blast  being  directed  over  an 
extended  area,  thereby  enabling  the  fire  to  l:e  quickly 
lighted  \ip  on  starting  the  engine.  After  the  production 
of  the  gas  has  commenced,  the  air  is  passed  through  the 
central  orifice  only.  The  change  of  the  air  supply  is 
effected  by  means  of  a  suitable  valve. — R.  L. 

Gas  producers.     G.  L.  Morton.  Sutton  Coldfield,  Warwick. 
Eng.  Pat.  3462,  Feb.  15,  1908. 


Water-gas ;      Apparatus     for 
Plantings,  Cleveland,  Ohio. 

1908. 


The  gas  producer  is  provided  with  a  primary  air  supply 
pipe  opening  at  or  near  the  top  of  the  "  primary  "  fuel, 
with  supplementary  inlets  below  this.  It  is  constructed 
with  a  sloping  wall  or  "  roof "  extending  towards  the 
bottom,  from  about  the  height  of  the  primary  air  supply, 
but  in  the  opposite  wall,  the  angle  being  that  of  the  natural 
i  ncline  of  the  fuel  employed  (see  Fig.).  The  total  thickness 
of  the  column  of  fuel  is  smaller  than  usual  in  order  to 
prevent  the  formation  of  a  colder  zone  in  the  centre 
and  to  have  an  evon  heating  throughout  the  mass.  The 
air  inlets  may  be  provided  with  suitable  steam  jets. — R.  L. 

Gas-producer.     W.    B.    Hughes,    Cleveland,    Ohio.     U.S. 
Pat.  892,427,  July  7,   1908. 

The  claim  is  for  the  use  of  a  baffle-plate,  with  a  V-shaped 
depression  at  the  centre,  placed  over  the  upper  end  of 
the  blast-pipe  which  projects  upwards  from  the  base 
of  the  producer.  The  V-shaped  depression  projects 
down  into  the  mouth  of  the  blast-pipe  and  splits  up  the 
blast,  and  the  horizontal  plate  of  the  baffle  spreads  tin- 
divided  blast  out  laterally. — W.  H.  C. 


manufacturing .     P. 

U.S.  Pat.  892,548,  July  7, 


During  the  beating  period  or  "  blow,"  air  is  supplied 
through  a  duct  or  pipe  fitted  into  the  centre  of  the  top 

of  the  carburetting  ohamber.  During  the  gas- making 
jKsriod  or  "run,"  oil  is  supplied  to  this  chamber  througE 
a  Spraying  device  fixed  within  the  air-duct. — W.  H.  C. 


Gas-producer.  E.  N.  Trump,  Syracuse,  N.Y.,  Assignor 
to  The  Sol vay  .Process  Co.,  Solvay,  N.Y.  U.S.  Pat. 
893,114,  July  14,  1908. 

The  claim  is  for  a  producer  having  beneath  its  lower 
opening  a  stationary  table,  which  forms  the  grate,  and  a 
deflecting  arm  mounted  on  a  rotating  table,  supported 
on  anti-friction  ball  bearings,  below  the  stationary  table. 

— W.  II.  C. 

Gas-producer ;      High     pressure .     E.     P.     Noyes, 

Winchester,  and  S.  A.  Reeve,  Worcester,  Mass., 
Assignors  to  C.  F.  Brown,  Reading,  Mass.  U.S.  Pat. 
893,192,  July  14,  1908. 

The  fuel  is  fed  to  a  pressure  gas-producer  through  a 
liquid  seal,  provided  with  a  pressure-lock,  and  is  elevated 
to  the  inlet  of  the  generator  chamber. — W.  H.  C. 

Gas  ;    Method  of  producing .     W.  B.  Dennis,  Black- 

butte,  Oreg.     U.S.  Pat.  893,462,  July  14,  1908. 

A  column  of  fuel  is  gasified  in  a  series  of  superposed 
zones,  to  each  of  which,  except  the  lowest,  a  regulated 
quantity  of  air  is  admitted,  so  that  the  condition  of  the 
zones  may  progress  by  regular  increments  of  temperature 
from  incipient  to  complete  combustion.  The  gases 
produced  pass  from  zone  to  zone  in  a  direction  towards 
the  hottest  zone  and  from  this  through  the  zone  to  which 
no  air  is  admitted  and  which  is  consequently  a  reducing 
zone.     The  gas  is  taken  off  for  use  from  this  latter  zone. 

— W.  H.  C. 

Suction  gas-producer.     J.  Bowey,  jun.,  London,   Ontario, 
Canada.  U.S.  Pat.  893,604,  July  21,  1908. 

A  gas  producer  is  provided  with  an  adjustable  water 
supply  and  with  a  mechanical  device  for  removing  the 
ashes,  which  are  so  connected  with  the  internal  combustion 
motor  supplied  by  the  producer,  that  they  may  be  operated 
intermittingly  by  the  exhaust  of  the  motor  at  some  point 
of  the  complete  cycle,  thus  controlling  the  flow  of  water 
and  the  discharge  of  ash. — R,  L. 


Gas-producer. 


W.    B.    Hughes,    Cleveland, 
Pat,  894,146,  July  21,  1908. 


Ohio.     U.S. 


The  top  of  a  gas  producer  is  formed  by  a  revolving  plate, 
luted  by  a  water  seal  into  the  top  of  the  side  wall.  Above 
the  plate  is  a  hopper,  the  inlet  of  which  is  disposed 
centrally,  and  the  outlet  eccentrically,  with  respect 
to  the  plate.  The  outlet  of  the  hopper  is  provided 
with  a  conical  valve,  and  the  charging  of  the  fuel  into 
the  hopper  may  be  controlled  by  movable  horizontal 
bars  across  the  inlet.  The  valve  and  bars  are  connected 
by  levers  in  order  that  they  may  be  operated  simul- 
taneously.— R.  L. 

Distillation  of  coal ;   Retort  furnace  for .     P.  Marcou. 

Fr.  Pat.  387,657,  Feb.  28,  1908. 

When  discharging  horizontal  gas  retorts,  arranged  in 
superimposed  tiers,  the  coke  drops  from  the  upper  ones 
on  to  the  mouthpieces  of  the  retorts  below  them.  To  avoid 
this  inconvenience,  the  mouthpieces  arc  made  of  different 
lengths,  each  one  projecting  beyond  those  of  the  next 
lower  tier,  in  order  to  allow  a  free  tall  for  the  coke  into 
the  discharging  vessel  or  conveyer. — R.  L. 

Grids  for  gas  purifiers.     \V.  Spencer.     Fr.   Pat.  387,883, 

March    6,     1908. 

The  grids  consist  of  a  scries  of  vertical  frames  with 
horizontal  bars.  The  liars  have  a  triangular  eross-seetion 
and   are    fixed    in    zig-zag   fashion    at    different    heights   on 

alternate  frames. — R.  L. 


A.    1'.  White.  Caldwell. 
II.    1908.     Under    Int. 


Manila ;    Incandescent  gas 
N.J.     Eng.    Pat.    3065,    Feb. 
Cony,,  Nov.   16,   1907. 

INCANDESCKNCK  gas  mantles  of  great   flexibility  are  made 
by  burning  off  a  mantle  made  of  artificial  silk  and  coating 
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the  burnt  web  with  a  mixture  of  collodion  and  a  solution 
of  thorium  ami  cerium  salts,  or  by  dipping  it  into  collodion 
and  subsequently  into  the  solution  containing  "incandes- 
cent  material." — R.  L. 

Metallic    filament    incandescent    tiectric    lamp*;     Making 

electrically   conducting    points    in .     A.    C.    Hyde, 

Ealing.     Eng.   Pat.   17,817,   Aug.   0,    1907. 

Tut:  metallic  filaments  are  attached  to  the  leading-in 
wires  by  a  paste  of  gelatinous  oxides  or  a  mixture  of  such 
oxides  and  metal  powder.  This  joint,  which  should 
be  of  sufficient  cohesiveneas  and  tenacity  to  resist  breakage 
during  drying,  is  then  heated  in  a  reducing  atmosphere 
by  means  of  a  high-tension  current  of  about  1,000  volts. 
connections  being  made  with  the  leading-in  wires,  whilst 
an  arc-discharge  through  the  oxide  joint  yields  the 
required  temperature. — R.  L. 

Ehclric  conductors ;  Refractory  — - — .  The  British 
Thompson-Houston  Co.,  Ltd.,  London.  From  Gen. 
Electric  t'o.  of  Schenectady,  N.Y.,  U.S.A.  Eng. 
Tat.  24,707,  Nov.  7,  1907. 

Tungsten"  powder,  obtained  by  the  reduction  of 
purified  tungsten  oxide  with  hydrogen,  is  mixed  with 
5  per  cent,  of  finely  powdered  silicon  and  the  mixture  is 
made  plastic  by  a  binder  which  consists  of  an  alloy  of 
equal  parts  of  cadmium  and  mercury  with  a  possible 
addition  of  5  per  cent,  of  bismuth.  This  alloy  when 
warmed,  is  soft  and  may  be  intimately  mixed  with  tungsten 
and  silicon  by  rubbing  in  a  mortar.  The  mixture  is  then 
injected  through  a  diamond  die  at  a  temperature  of  100  ° — 
150  C.  and  forms  a  smooth  silver- white  wire,  both  very 
tough  and  pliable.  It  is  cut  to  the  proper  length  and 
heated  for  15—20  minutes  in  vacuo,  by  a  Bunsen  burner. 
The  baked  filaments,  freed  from  mercury  and  part  of  the 
cadmium,  are  then  heated  by  means  of  an  electric  current, 
in  order  to  drive  out  the  remainder  of  the  binder  and  to 
sinter  and  shrink  the  residue,  possibly  establishing  some 
sort  of  chemical  reaction. — R.  L. 

Filaments ;     Manufacture    of    metal    electric    lamp 

free  from  carbon.  Siemens  und  Halske  Akt.-ges., 
Berlin.  Eng.  Pat,  11,524,  May  27,  1908.  Under 
Int.  Con  v.,  June  8,   1907. 

To  remove  the  carbon  left  by  the  destruction  of  the 
binding  material  in  tungsten  filaments,  without  detriment 
to  the  metallic  threads,  these  are  heated  to  incandescence, 
by  an  electric  current,  in  a  vacuum  tube  connected  with 
a  vessel  containing  acetic  acid.  Under  the  influence 
of  the  vacuum,  the  acetic  acid  evaporates  and  the  tube 
becomes  filled  with  the  vapour. — R.  L. 

Tungsten    filaments ;     Process    of    manufacture    of . 

Comp.  Generale  d'Electricite.  Fr.  Pat.  387,792. 
May  14,   1907. 

A  process  for  obtaining  tungsten  filaments,  consisting  in 
making  a  paste  of  a  mixture  of  tungsten  oxide  with  an 
organic  nitrogenous  composition,  such  as  casein,  water 
and  aniline,  forming  threads  of  it,  and  submitting  these 
to  a  temperature  of  1000° — 1100°C.  in  the  absence  of 
air,  avoiding  the  formation  of  tungsten  carbide. — R.  L. 

Electric   lamp   filaments ;    Manufacture   of   metallic 

by  the  mechanical  combination  of  ductile  and  slightly 
fusible  metals,  with  ductile  and  more  fusible  metals. 
or  with  powdered  metals.  Siemens  und  Halske  Akt.- 
ges.     Fr.   Pat.  387,993,   March   10,    1908. 

The  filament  obtained  by  mechanical  combination  of  the 
two  metals  by  wire-drawing  or  other  methods,  is  sus- 
pended on  a  suitable  support  by  means  of  hooks  or, 
in  separate  pieces,  held  together  by  clips.  The  more 
fusible  or  powdered  auxiliary  metal  is  then  removed 
by  transmitting  a  strong  electric  current  through  the  fila- 
ment in  a  highly  evacuated  atmosphere  of  an  indifferent 
gas.  The  support  may  subsequently  be  freed  from  deposits 
of  this  metal,  either  mechanically  or  by  the  chemical  action 


of  acids,  to  prevent  short  circuits.  The  supported  filament 
may  be  used  in  the  lamp  in  any  position  without  being 
damaged. — R.  L.    " 

Metal  filaments  of  electric  incandescence  lamps;    Process 
for    making    conducting    joints    between    the    wire    leads 

and  the .     Eleetrische   Gliihlampenfabr.    "  Watt  " 

Scharf,  Loti  und  Latzko.     Fr.  Pat,  388,000,  March  10, 
1908. 

Joints  are  made  between  the  leads  of  electric  lamps 
and  the  filaments  by  connecting  the  ends  with  the  aid 
of  metals  or  alloys,  the  fusion  point  of  which  is  not  too 
low,  but  in  any  case  below  that  of  the  wire  leads.  For 
instance,  if  the  leads  are  of  nickel,  silver  or  gold  may  be 
advantageously  employed.  The  metal  employed,  is 
reduced  to  powder,  mixed  with  an  indifferent  agglutinant 
to  form  a  paste,  and  with  this,  connection  is  established. 
The  agglutinant  is  removed,  and  the  joint  is  fused  by 
transmitting  an  electric  current  through  the  wire  in  an 
indifferent  or  reducing  atmosphere,  care  being  taken 
that  no  electric  arc  is  formed  in  the  paste. — R.  L. 

Gas  ;   Manufacture  of .      H.  Ries,  Munich,  Germany. 

Eng.  Pat.  26,593,  Dec.  2,  1907. 

;    See  Fr.  Pat.  384,578  of  1907  ;  this  J.,  1908,  495.— T.  F.  B. 

Filaments  and  electrodes  for  electric  lamps.     F.  J.  Planclion, 
Fr.  Pat.  387,942,  May  18,  1907. 

!    See  Eng.  Pat.  12,139  of  1907  ;  this  J.,  1908,  554.— T.  F.  B. 


III.— DESTRUCTIVE   DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL  WAXES. 

Acetone  solutions  ;    Vapour  pressure  of  aqueous .     A. 

Makowiecki.     J.    Russ.    Phys.-Chem.   Ges.,    1908,    40, 
216—227.     Chem.  Zentr.,  1908,  2,  392—393. 

The  author's  results  are  given  in  the  following  table  in 
which  Xt  is  the  composition  of  the  solution  in  mols.  of 
acetone  per  cent.,  X2.is  the  corresponding  composition 
of  the  distillate,  it  is  the  total  vapour  pressure  of  the 
solution  in  mm.  of  mercury,  and  p„  and  pw  are  the  partial 
pressures  of  the  acetone  and  water  respectively.  The 
determinations  were  made  at  a  temperature  of  30°  +  0-05°  C. 


X. 


100-0 
100-0 
284-5 
284-5 
0-0 


85-0 

94-0 

270-5 

254-2 

16-3 


70-0 

92-0 

256-0 

235-6 

20-4 


50-0 

91-0 

240-2 

218-6 

21-6 


30-0 

89-8 

220-6 

198-1 

22-5 


x, 

= 

20-0 

15-0 

10-0 

5-0 

0-0 

X. 

= 

88-3 

86-8 

84-1 

76-2 

0-0 

7r 

— 

202-0 

184-4 

157-7 

109-2 

31-5 

Pa 

— 

178-3 

160-0 

132-6 

83-2 

0-0 

Pw 

= 

23-7 

24-4 

25-1 

26-0 

31-5 

-A.S. 


Oilfields,  of  Trinidad.  Council  Papers  Nos.  60  and  131 
of  1907,  by  the  Government  Geologist  for  Trinidad. 
Bull.  Imp.  Inst.,  1908,  6,  196—200. 

The  prospects  of  oil  production  in  Trinidad  are  stated 
to  be  distinctly  good,  especially  in  the  central  anticline 
from  Port  Ligoure  to  the  San  Fernando-Siparia  road, 
and  the  northern  anticline  from  the  western  coast  to  the 
Oropuche  Lagoon.  A  company  has  been  formed  to 
exploit  the  district  about  Point  Fortin  and  Point  Ligoure. 
As  promising  localities  for  boring  are  suggested,  the 
synclinal  basin  north  of  the  central  anticline,  the  central 
anticline  itself,  and  the  northern  flank  of  the  northern 
anticline.  The  oil  rock  contains  15  to  18  per  cent,  of 
bitumen  and  appears  to  form  excellent  material  for  road- 
making.  Analysis  of  the  more  liquid  asphaltum  showed 
80-4  per  cent,  of  bitumen.  Fractional  distillation  gave, 
I    after  separation  of  water,   25   per  cent,   of  illuminating 
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oil,  436  per  cent,  of  lubricating  oil,  and  17  per  cent,  of 
residual  bitumen.  (See  President's  Address,  tins  J., 
1908,  786,  col.  1.)— F.  C. 

Petroleum;    Future  of as  raw  materia  for  chei>nad 

industries.  R.  Wischin.  Petroleum,  1908,  i,  lUo.  - 
1069. 
The  author  reviews  the  progress  which  has  been  made 
in  the  use  of  petroleum  as  raw  material  for  the  manufacl  uro 
of  numerous  chemical  products,  such  as  substitutes  ioi 
oil  of  turpentine,  artificial  perfumes,  etc.— A.  B. 

Montan  wax.     J.  Marcusson.     Chem.  Rev.  Fett-  u.  Harz- 
Ind.,  1908,  15,  193—195. 

Tested  according  to  Ubbelohde's  method  (this  J.,  1905 
941),  the  wax  begins  to  melt  at  83-5°  C.  and  drops  a 
84-3°  C  As  it  contains  compounds  of  acids  oi  lugn 
molecular  weight  with  alcohols  of  high  meltmgp^ 
the  wax  offers  so  great  resistance  to  saponification 
Inat  after  boiling  fo?  eight  hours  with  a  large  excess 
of  2N-alcoholic  potash,  decomposition  was  still  incom 
plete.    Heating  with   alcoholic    potash  in   a   scaled  tube 

or  five  hours  at  105°  C.  also  failed,  but  complete 
saponification  was  effected  when  the  wax  was  dissolved 
in  benzol  and  the  solution  boiled  for  eight  hours  with 
2N-alcoholic  potash.  The  soap  solution  was .  eedta 
unsaponifiable  matter  by  Spitz  and  Honig  s  method 
(this  J.,  1891,  1039),  and  the  acids  were  separated  f ,   m 

t  by  acidification  with  a  mineral  acid  Ihey  were 
solidf  of  a  brown  colour,  and  had  a  saponification  value 
of  143.— J.  A. 

Carbureted  water-gas;    Use  of  Galician  petroleum  in  the 
production  of •     A.    Teodorowicz.     -See   11. 

Weiosan]   a   vaseline   preparation  capable  of   absorbing   a 
large  quantity  of  water.     F.  Blatz.     See  XII. 

Asphaltum;     U.S.   production  of --     ™   G«£&£ 
Survey;     through    OU,     Paint    and    Drug    Reporter, 
Aug.  3,  1908.     [T.R.] 
The  following  table  shows  the  output  of  all  classes  of 

natural   asphaltum   that  have  entered  into  the   market 

horn  quarries  and  mines  in  the  United  States  during  the 

past  five  years  : — 


The  following  table  shows  the  production  of  different 
varieties  of  asphaltum  in  1907  : — 


Variety. 


Bituminous  rock    

Mastic 

Gum   

Maltha    

Wurtzilite  (elaterite) . . . 

Gils-onite 

Grahaniite   

Ozokerite  aud  tabbyite 
O.i  uiphaltum 

Total 


Quantity. 


Value. 


45,526 

1,744 

5,195 

13,507 

422 

20,285 

966 

12 

136,204 


223,861 


S 

129,040 

16,568 

78,400 

143,758 

35,327 

531,965 

7,743 

2,148 

1,881,540 

$2,826,489 


Year. 


Quantity. 


Value. 


1903 
1904 
1905 
1906 
1907 


101,255 
108,572 
115,267 
138,059 
223,861 


1,005,446 

879,836 

758,153 

1,290,340 

2,826,489 


The  production  from  bituminous  rock  deposits  in  1907 

increased    nearly    100     P8I   cent,   over  the   product.on    for 

.((•There    was    a    decrease    in    the    bituminous    rock 

,,;„,,;,,  from  1904  to  1906,  and  a  relative  mcrease  at itto 

sarae  time  in  the  production  of  oi ;«**■-• r^ariyafl 

of   the   products   coming  from   California.      It  therefore 

aniH-ared   that   the    great   increase   in    the    product.on    of 

oTa s   halt,.,,,   was  due  to  the  decline  in  the   production 

of  bituminous  rock,   but  this  BMWUption  does  not  seem 

to  hold  for  the  returns  for  oil  asphaltum  product.on  in 

19(7    which  show  an  increase  of  more  than  100  per  cent 

over  that  of  1906,  witli  an  increase  in  value  o    over  200 

per  cent.     Kentucky  stands  second  in  the  product.on  of 

i,ltnllim„„s  rock,  and  is  the    only   producer  of  mast.e  or 

extracted   bitumen.  .  ,      . 

The  output  of  gflBOnite  has  also  advanced  nearly  100 
per  cent.  The  production  of  ozokerite  was  ,cy,sed  ... 
*  07    and  with  St  the  related  hydrocarbon      tabbyite. 

The  production  of  these  two  substances,  being  Small jmd 
|(M„„.,(,1  Ire,,  single  localities,  are  combined  in  the  table 
of    production. 


Patents. 

Dry  distillation  or  heating  of  various  materials  ;    Process 

!nd   apparatus   for   the .A.    B.    S.nger    and    D. 

Harsanyi.     Fr.  Pat.  387,626,  Feb.  27,  1908.  , 

The  materials  to  be  heated  are  caused  to  gravitate  through 
a  narrow,  vcitical,  or  highly  inclined  chamber  the  walls 
of  which  ar  movable  relatively  to  one  another,  in  ordei 
to  assist  tnc  downward  passage  of  the  materials  lhe 
chamber  ma  .•  be  prismatic  or  annular  in  form,  and  the 
sides  are  prov.ded  with  sloping  projections  which  ass  st 
the  passage  of  the  material  and  partially  support  it, 
so  that  the  lower  layers,  which  rest  on  an  endless  belt- 
eonveyor  forming  a  grate,  are  not  crushed.  As  there 
is  only  a  thin  layer  of  material  in  constant  movement, 
it  is  uniformly  and  progressively  heated.— W.  M.  O. 

Tar  and   jni-h  :    Process  of  treating to   render  the 

!        samt    nor:    -nitable   fcr    tndustnal    «««•     W '.    J-    and 
A.  Malde:,       tfr.  Pat.  367,674,  Feb.  29,  1908. 

In  order  to  improve  the  tenacity,  and  to  raise  the  softening 
point  of  tar  and  pitch,  they  are  treated  in  the  following 
manner  The  tar  or  pitch,  after  the  addition  of  a  suitable 
proportion  of  oil,  is  heated  to  about  60°  C.  and  then  well 
agitated  with  about  10  per  cent  of  manganese  perox.de 
and  afterwards  with  5  per  cent,  of  concentrat ed  su lphunc 
acid  The  mixture  is  then  heated  to  about  180  U  and 
maintained  at  that  temperature  for  such  a  length  of 
time  that  during  the  last  fifteen  m.nutes  of  the  heat  ng, 
only  about  0-25  per  cent,  of  the  material  ^™P£a£d- 

Wood-alcohol  and  chloroform  ;  Process  of  W"**T^7 
H  0.  Chute,  Cleveland,  Ohio.  U.S.  Pat,  893,784, 
July  21,  1908. 

Wood  spirit  containing  ketonic  impurities  such  as  acetone, 
iTtreatcd  with  a  hypochlorite,  and  the  chloroform,  which 
thus   produced     is   isolated   by   diluting   the   reaction 


IS     UH.S     pi  oilmen,     i.->     i>™«">"     --j      <=. 

mixture   with   water,   or  with  a  saline  solution,  and   then 
distilling  oil  the  chloroform.— P.  F.  C. 

Liquid    hydrocarbons    or    hydrocarbon    mixtures    suitabU 

%r  motive  pmver.  heating,  '''' ^^  V/^\'^/Y  nfn 
'purposes  F.  G.  Claussen  and  G.  T.  B.  Cobbett,  London. 
Eng.  Pat.  15,593.  July  6,  1907. 

Heavy  petroleum  or  shale  oil  having  the  sp.  gr.  <>800-~ 

H>00   is   heated    to   about  45     C.,    and    then  pun  bed 
successive  treatments  with   finely  divided  metallic  leal 

o  iron,  sulphuric  acid,  and  lime.  Alter  dccan.au.no- 
senaration.  it  is  mixed  with  about  10  per  rent  ot  light- 
XV.tain.d  by  distilling  petroleum  or  shale  oi  to  about 
120'  C.  and  with  about  2  l>or  cent,  of  naphthalene. 

Wines,  fermenhl  ligWa>  T^  dr-  :    l''^1"1'""  °> 

Fr.  Pat.  387,558.     See  W  U. 
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IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

i*\tk\  rs 

Leuco  compounds  of  vat  [thioindigo]  dyestuffs  and  process 

of  wikinq  MM,  (■'.  Kutri.  Assignor  to  Soc.  ('hem. 
Ind.  in  Bade,  Basle,  Switzerland.  I'.S.  Pat.  898,468, 
July   14.   ISML 

THIonTDIOO  dye-tutTs  are  treated  in  alcoholic  suspension 
with  alkali  hydro:,  ulphides.  and  the  resulting  leuco- 
eoin|>ounds  isolated  by  acidifying  the  solution.  The 
product.-  are  insoluble  in  water,  but  soluble  in  alcohol 
and  benzene,  and  in  dilute  alkali  hydroxides,  the  original 
dyestuffs  separating  from  the  latter  solutions  by  treat- 
ment  with  oxidising  agents. — T.  F.  B. 

Colouring  material  [dyestuff]  and  process  of  making 
same,  F.  .1.  Mavw.ild,  New  York,  N.Y*  U.S.  Pat. 
893,636,  July  21,  1908. 

A  pry  friable  dyestuff  is  prepared  from  viscous  fustic 
extract  by  adding  a  colloidal  carbohydrate  such  as 
dextrin  to  the  extract  and  then  evaporating  the  mixture 
to  a  dry  friable  condition. — P.  F.  C. 

Blve    dyestuff    of   the    anthracene    series;     Production    <f 

a .     Badische    Anilin    und    Soda    Fabrik.     Fifth 

Addition,  dated  Feb.  8,  1908,  to  Fr.  Pat.  309,503, 
Mar.  29,  1901.  Under  Int.  Conv.,  Dec.  18,  1907. 
(See  this  J.,  1902,  42,  111,  911  ;    1903,  141.) 

By  treating  2-aminoanthraquinone  with  aluminium 
chloride  in  the  presence  of  nitrobenzene,  new  dyestuffs 
are  obtained  which  dye  unmordanted  cotton  in  reddish- 
brown  shades  from  an  alkaline  hydrosulphite  vat. 
Example — 10  kilos  of  2-aminoanthracpiinone  are  boiled 
with  100  kilos,  of  nitrobenzene  and  10  kilos,  of  aluminium 
chloride  until  the  formation  of  the  dyestuff  is  comjilete. 
The  nitrobenzene  can  be  removed  by  forcing  a  current 
of  steam  through  the  mixture,  or  the  dyestuff  can  be 
directly  isolated  by  the  addition  of  alcohol. — P.  F.  C. 

Thioindigo    White  solution  ;    Process  for  preparing . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.  Ger. 
Pat.  198,692,  Aug.  28,  1906. 

Solutions  containing  one  part  of  3-oxy-(l)-thionaph- 
thene-2-earboxylic  acid  and  three  parts  of  free  alkali 
hydroxide  are  treated  with  hypochlorites  until  a  permanent 
precipitate  of  thioindif  o  forms  ;  the  solution  contains 
Thioindigo  White,— T.  F.  B. 

Triphenylmethane  series  ;     Manufacture  of  blue  colouring 

matters   of  the .     T.    R.    Shillito,    London.     From 

Aniline  Colour  and  Extract  Works  formerly  J.  R. 
1  "  iKV,  Basle,  Switzerland.  Eng.  Pat.  15,204,  July  2, 
1907! 

See  Fr.  Pat.  384,979  of  1907  ;  this  J.,  1908,  497.— T.  F.  B. 

Anthracene  dyestuff  and  process  of  making  same.  H. 
Wolff,  Assignor  to  Badische  Anilin  und  Soda  Fabrik, 
Ludwigshafen  on  Rhine,  Germany.  U.S.  Pat.  893,412, 
July  14,  1908. 

•See  Eleventh  Addition  to  Fr.  Pat.  349,531  ;  this  J., 
1908,  800.— T.  F.  B. 

Omega-halogen-methylanthraquinone     compound.       M.    H. 
Isler,    Mannheim,    Assignor    to    Badische    Anilin    und 
la     Fabrik,     Ludwigshafen     on     Rhine,     Germany. 
I'.S.   Pat.   89:',,r>07,  July   14,    1908. 

See  Eng.  Pat.  16,<;.'}2  of  1903  ;  this  J.,  1906,  368.— T.  F.  B. 

Anthracene  dyestuff  and  method  of  making  same.  M.  H. 
Isler,  Mannheim,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
I'.S.  Pat.  893,508,  July  14,   1908. 

See  Fr.  Pat.  383,286  of  1907  ;    this  J.,  1908,  321).—  T.  F.  B. 


Silphur    [thioindigo]    dyestuffs    and    their    leu  co-bodies  ; 

Process    of    making .     B.     Homolka,    Frankfort, 

and  R.  Welde.  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  the  Maine,  Germany. 
I'.S.    Pat   89:5,49!),  July   14,   1908. 

See  Ger.  Pat.  198,509  of  1907  ;  this  J.,  1908,  801.— T.  F.  B. 

a-Oxythionaphthenes :      Process     <>/     making .     B. 

Homolka,  Frankfort,  and  R,  Welde.  Assignors  to 
Farbwerke  vorm.  .Meister,  Lucius,  und  Pruning.  Hochst, 
on  Maine,  Germany.    U.S.  Pat.  894,004,  July  21,  1908. 

1    See  Eng.  Pat.  1592  of  1907  ;  this  J„  1907,  1235.— T.  F.  B. 

Sulphurised     levco     bodies     and     [thioindigo]     dyestuffs  ; 

Process    of    making .     B.     Homolka,    Frankfort, 

and  R.  Welde,  Assignors  to  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining.  Hochst  on  M  ine,  Germany. 
U.S.  Pats.  894,005  and  894,006,  July  21,  1908. 

See  Eng.  Pats,  1593  and  1594  of  1907;  this  J.,  1907, 
1043,  1044.— T.  F.  B. 

Anthracene  dyestuff;    Green .      J.   Deinet,  Assignor 

to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.     U.S.   Pat.   893,837,   July   21,    1908. 

ee  Ger.  Pat.  198,024  of  1907  ;  this  J.,  1908,  744.— T.  F.  B. 

Gallocyanine  series ;    Leuco   derivative  of  the .     W. 

Lommel,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  893,855, 
July  21,  1908. 

See  Fr.  Pat.  386,065  of  1908  ;  this  J.,  1908,  680.— T.  F.  B. 


V.— PREPARING,  BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES 

YARNS,  AND    FIBRES. 

Cotton    and    artificial    silk;,     Microscopical    exam  i nut  ion, 

of    dyed    fibres    of .     W.    Minajeff.     Z.    Farben- 

Ind.,  1908,  7,  236—237. 

The  author  continuing  his  observations  of  the  dyed  fibres 
of  cotton  and  "  Glanzstoff "  (see  this  J.,  1908,  681), 
draws  the  following  conclusions. — The  cuticula  of  the 
cotton  fibre  has  no  influence  on  the  dyeing  of  that  fibre, 
and  the  layer-like  structure  of  the  fibre  walls  is  also 
of  no  substantial  importance.  The  greater  density  of 
the  cotton  fibre  compared  with  that  of  "  Glanzstoff  " 
and  also  the  greater  difficulty  of  penetration  by  liquids, 
are  of  greater  importance.  The  thickness  of  "the  fibre 
has  also  a  special  effect  on  the  dyeing  of  the  fibre.  The 
canal  of  the  fibre  is  of  some  importance ;  but  its  effect 
is  small,  since  it  has  been  found  that  on  dyeing  cotton 
with  mordant  dyestuffs,  only  small  aggregates  of  the 
colour-lake  are  found  in  the  canal,  and  that  these  only 
exist  about  the  broken  ends  of  the  fibres.  More  importance 
is  attached  to  the  physical  properties  of  the  fibres,  i.e. 
rather  to  the  thickness,  density,  and  capillarity  of  the  fibre- 
substance  than  to  the  inner  structure  of  the  fibre. — S.  H.  H. 

Degumming  of  18  metallic  mordants ;  Simultaneous . 

A.    Scheurer    and    V.    Silbermann.     Bull.    Soc.    Ind. 
Mulhouse,  1908,  78,  108—118. 

The  authors  have  determined:  (1),  which  method  of 
degumming  is  most  suitable  to  employ  for  a  fabric  printed 
simultaneously  with  18  metallic  mordants;  and  (2), 
which  process  is  best  adapted  for  each  of  these  mordants 
printed  separately.  In  the  former  case  a  general  method 
was  sought  which  would  not  sacrifice  certain  mordants 
for  the  sake  of  others,  more  than  could  possibly  be  avoided. 
The  mordants  employed  were  salts  of  iron,  aluminium, 
chromium,  uranium,  yttrium,  bismuth,  tin,  zirconium, 
thorium,  titanium,  glucinum  (beryllium),  cerium,  cadmium, 
zinc,  copper,  nickel,  cobalt,  and  lead;    of  these  metals, 
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the  acetates  or  sulphate-acetates  were  taken,  except 
with  bismuth,  titanium,  and  chromium,  of  which  respec- 
tively the  nitrate-acetate  oxalate,  and  sulphate  were 
used.  These  mordants,  in  solutions  containing  jfe  atom- 
grm.  of  metal  per  litre,  thickened  with  Iceland  moss, 
were  printed  in  stripes  and  fixed  by  ageing  for  12  hours 
in  warm  moist  air,  then  left  for  several  days  and  subjected 
to  treatment  of  various  kinds  ("  degumming  ")  to  remove 
the  thickening.  Separate  portions  of  the  patterns  were 
treated  with:  (1),  water  only;  (2),  chalk;  (3),  sodium 
silicate  ;  (4),  caustic  soda  at  50°  C.  ;  (5),  boiling  caustic 
soda;  (6),  sodium  carbonate  at  50°  C.  ;  (7),  boiling  sodium 
carbonate  solution ;  (8),  ammonia  gas  followed  by 
washing  ;  (9),  ammonia  gas  followed  by  sodium  silicate'; 
(10),  ammonia  gas  followed  by  sodium  carbonate;  (11), 
sodium  arsenate  ;  (12),  sodium  phosphate  ;  (13),  ammonia 
in  solution.  All  the  patterns  were  then  dyed  with 
Alizarin  Bordeaux  BD.  Taking  the  mean  result,  No.  9 
proved  to  be  the  best  treatment,  but  was  not  satisfactory 
with  titanium,  cobalt,  nickel,  or  zinc.  Considering  only 
the  more  usual  mordants,  viz.,  aluminium,  iron,  chromium, 
tin,  zinc,  nickel,  and  cobalt,  two  groups  could  be  dis- 
tinguished. Aluminium,  iron,  and  tin  proved  to  be 
best  degummed  with  sodium  silicate,  and  chromium,  zinc 
nickel,  and  cobalt  with  sodium  carbonate  or  caustic 
soda.  The  results  given  with  nickel  and  cobalt  mordants 
when  fixed  with  gaseous  ammonia  and  degummed  with 
sodium  silicate  were  found  to  be  improved  by  the  addition 
of  calcium  acetate. — R.  B.  B. 

Metallic  mordants  ;  Systematic  research  on  double  mordants 

obtained  by  superposition,  two  at  a  time,  of  eighteen . 

A.  Scheurer  and  V.  Silbermann.  Bull.  Soc.  Ind. 
Mulhouse,  1908,  78,  119—143. 

In  the  trials  described  in  this  paper  those  dyeings  which 
reacted  acid  to  litmus  were  neutralised  with  chalk  and 
therefore  some  of  the  dyestuffs  were  really  fixed  not  on  a 
double  but  on  a  triple  mordant.  The  mordants  employed 
were  those  described  in  the  preceding  abstract  and  the 
concentration  in  each  case  ~  atom-grm.  per  litre.  The 
single  mordants  thickened  with  40  grms.  of  Iceland 
moss  per  litre  were  printed  in  stripes  parallel  to  the 
lists  and  fixed  with  gaseous  ammonia  ;  the  goods  were  then 
allowed  to  lie  for  48  hours  and  degummed  with  25  grms. 
of  sodium  silicate  of  20°  B.  per  litre  for  2  minutes  at 
50  <-,  washed,  and  dried.  The  second  mordant  was 
then  printed  over  the  first  at  right  angles  to  the  lists, 
and  fixed,  etc.,  as  before.  Two  swatches  each  18  cm. 
quare  were  dyed  in  one  litre  of  water  containing  1  grm. 
of  dyestuff,  with  the  addition  of  chalk  where  necessary. 
<  )f  the  30(3  double  mordants  resulting  from  18  mordants 
in  combinations  of  two  at  a  time,  there  are  only  three 
which  give  useful  results  after  soaping  with  any  considerable 
number  of  the  111  dyestuffs  with  which  experiments  were 
made.  These  are  aluminjum-nickel,  which  gives  an 
interesting  result  with  31,  aluminium-cobalt  with  28, 
and  aluminium-zinc  with  10  dyestuffs.  No  other  double 
mordant  gives  more  than  four  useful  results.  The 
metals  of  which  the  oxides  seem  to  lend  themselves 
in-/  I  readily  to  the  formation  of  double  mordants  are 
firstly  aluminium,  and,  following  this  at  a  great  distance 
and  in  order,  nickel,  cobalt,  glucinum  (beryllium),  copper, 
yttrium,  zinc,  tin,  chromium,  cerium.  The  following 
metal  form  no  double  mordants  suitable  for  the  dyestuffs 
here    investigated:      iron,    uranium,    bismuth,    zirconium, 

thorium,  cadmium,  lead.  It  is  however  possible  that 
double  mordants  previously  mixed  and  printed  in  one 
operation  might  yield  different  results  from  those  obtained 
by  superposition. — R.  B.  B. 

Conversion   effects   produced   by    printing    phenylhydrazin 

on  tin   di.azn  derivative*  of  />  ami nobt  ir.aldi  hyde  nmiliined 

n-iih.  naphtholsulphonic  acids,  .1 .  Brandt.  Sealed  Note 
964,  March  I,  1897.  Mull.  Boo.  Ind.  Mulhouse,  L908, 
78,  104—107. 

Dyestuffs  obtained  by  combining  diazotised  p>aminO' 
benzaldehyde  with  aapntholsulphonic  adds,  combine  by 
\iriue  of  their  aldehyde  group  with  phenylhydrazine  to 

Other    dye., t  nil's  either  in  solution  or  when  dyed   mi 


the  fibre.  These  reactions  may  be  utilised  in  calico- 
printing  by  padding  the  material  in  sodium-/3-naphthol 
and  developing  by  padding  or  printing  with  diazotised 
p-aminobenzaldehyde.  An  orange  colour  results,  or  a 
cutch-brown,  if  a  copper  salt  be  added  to  the  diazo  solution. 
Both  the  orange  and  the  brown  are  converted  into  bluish - 
red  by  printing  on  a  thickened  solution  of  phenylhydrazine 
and  ageing,  at  about  50°  C,  the  red  resists  perfectly 
soaping  at  50°  C.  Other  azo  dyestuffs  containing 
aldehydic  or  ketonic  groups  combine  similarly  with 
phenylhydrazine. — R.  B.  B. 

is'j-Cyanine   dyes ;     Optical   and   sensitising    properties    of 
the .     S.  E.  Sheppard.     Sec  XXI. 


Patents. 


Bleaching  ;   Dutch  pile  for .     L.  E.  Gossler.     Fr.  Pat. 

387,627,  Feb.  27,  1908. 

The  patent  relates  to  an  improved  Dutch  pile  for  the 
bleaching  of  chiffons,  straws,  celluloses,  etc.,  by  means  of  an 
acid  bleach  liquor.  Instead  of  employing  a  washing  drum 
as  usual,  part  of  the  bottom  and  of  the  side  wall  of  the 
pile  is  covered  with  finely  perforated  draining  plates, 
which  retain  the  fibres,  whilst  allowing  the  liquid  to  pass 
through  to  an  outlet  chamber. — A.  S. 


Mercerising  cloth  and  apparatus  therefor.  A.  Ashworth 
'  and  J.  Hall,  Bury.     Eng.  Pat.  15,837,  July  10,  1907. 

The  cloth  is  impregnated  with  the  mercerising  liquid, 
and  then  passed  into  the  stretching  apparatus.  This 
consists  of  two  oppositely  disposed,  equal  sized  gripping 
wheels,  around  a  considerable  part  of  which  the  edges 
of  the  cloth  are  passed.  The  selvedges  of  the  cloth  are 
gripped  between  the  peripheries  of  the  wheels  and  endless 
travelling  belts,  which  may  be  conveniently  made  of 
india-rubber  with  cloth  insertion,  and  are  so  moulded 
that  they  press  very  tightly  on  the  rims  of  the  wheels. 
In  order  to  ensure  the  requisite  firm  grip  being  maintained 
on  the  cloth,  each  travelling  band  is  provided  on  its  inner 
face  with  a  bead,  which  fits  into  a  corresponding  groovo 
in  the  rim  of  the  wheel  with  which  it  operates.  The 
cloth  which  is  interposed  between  the  band  and  the  belt 
is  forced  by  the  bead  into  the  groove  and  a  very  tight 
grip  is  thus  obtained.  The  framework  upon  which 
the  gripping  wheels  are  mounted  is  so  arranged  that  the 
distance  between  the  wheels  can  be  varied  to  adapt  the 
machine  for  fabrics  of  different  widths.  In  order  to 
impart  a  stretch  to  the  fabric  across  its  width,  the 
brackets  upon  which  the  gripping  wheels  are  mounted 
are  rotatable  and  can  be  so  adjusted  that  the  rims  are 
closer  where  the  cloth  comes  upon  them  than  where 
it  leaves  them.  After  leaving  the  stretching  machine, 
the  fabric  is  led  through  a  similar  machine  in  which 
it  is  washed,  preferably  by  discharging  fine  jets 
of  hot  water  at  high  pressure  on  to  the  material 
whilst  it  is  held  by  the  gripping  wheels.  The  caustic 
soda,  which  is  contained  in  those  portions  of  the  cloth 
held  by  the  gripping  devices,  is  neutralised  by  dilute 
acid  supplied  to  supplementary  fine  grooves  on  the 
surfaces  of  the  gripping  wheels  before  they  arrive  at  the 
nip  of  the  travelling  hands.  —  1'.  V.  ('. 


Caustic  soda  lyes  rendered  impure  during  the  process  »/ 

mercerisation ;      Purification     of .     O.      Venter. 

Fr.  Pat.  387,621,  Feb,  27,  1908. 

In    order    to    eliminate    the    soluble    starch    and    other 

sizing    substances,     extracted     from     the     material     under 
treatment    during    mercerisation.    the    soda    lye    is    treated 

at  the  boil  with  a  quantity  of  milk  of  lime,  manj   times 
greater  than   thai    theoretically   required   for  converting 

the    sodium    carbonate     present,    into    sodium    hydroxide. 

Part  of  the  lime  employed  may  be  replaced  by  the  oxides 

of  strontium  and  barium. — P.  P.  0. 
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Dyting,      bleaching,      and     (matins      £$totu      materials  • 

Apparatus  for .     T.  Halliwoil.  Moiiton.  and  Mather 

ami     Piatt.     Ltd.,     Manchester.     En*.     Pat.     1 1  780 
Juno  27,  1907.  '       ' 


This    apparatus    consists    of    a    vat,    1,    which    can    be 
hermetically  sealed   by   a  lid,  2.     Cops   of  the   material 
to   be  treated  are   placed  on  hollow  perforated    conical 
skewers  which  fit  into  holes  provided    in  the  periphery 
of  a  hollow  drum,  6,  having  solid  ends  of  greater  diameter 
than   that  of   the   cylindrical   part,     The   cops   are   held 
in  position  by  curved,  perforated  metal  plates,   7.     The 
whole  drum,  6,  together  with  the  cops  which  are  mounted 
upon  it,  can  be  lowered  into  the  vat,    1.     The  pipe    8 
which  is   provided  in   the   bottom   of  the  drum,    passes 
through  a  hole  in  the  bottom  of  the  vat,  1,  making  a  tight 
joint.     Close  to  the  vat,  1,  there  is  provided  a  receiver,  9, 
the  bottom  of  which  is  in  communication  by  a  pipe    10 
with  the  bottom  of  the  vat.      Within  this  receiver,    a 
float     11,    is   arranged,    which   moves   on   a   spindle,    12 
capable  of  motion  in  the  direction  of  its  length  and   pro- 
vided with  collars,   13,  against  which  the  float  impinges, 
the  spindle,  12.  passes  through  the  cover  of  the  receiver 
and  is  attached  to  a  rod,    14,   which  operates  a  piston 
valve  situated  in  a  steam  cylinder,   16.     On  the  top  of 
the  receiver,  9,  is  arranged  a  steam  cylinder,  17,  containing 
a  slide  valve  which  is  operated  by  steam  pressure  from 
the   cylinder,    16.     By    means    of    this    slide    valve,    the 
interior  of  the  vat  and  of  the  receiver  respectively,  can 
be    alternately    placed   in    communication    with    a   steam 
supply  and  with  an  exhaust.     The  machine  is  operated 
as  follows  :— Starting  with  both  vat  and  receiver  empty, 
the  drum,  6,  loaded  with  cops  is  lowered  into  the  vat,  1, 
which    is    then    tightly    closed.     The    vat    and    receiver 
are  both  evacuated,  and  a  suitable  quantity  of   the  liquor 
with  which  the  cops  are  to  be  treated,  is  allowed  to  enter 
both  vat  and  receiver  by  means  of  an  inlet  pipe,  E.     The 
float,   11    is  thus  raised  against  the  upper  collar,   13,  on 
the   spindle,    12,    and   moves   the   piston   valve   upwards 
by  means  of  the  rod,   14,  thus  allowing  steam  to  enter 
the  cylinder,  17,  and  drive  the  slide  valve,  which  is  inside 
it,  into  such  a  position  that  the  steam  supply  is  connected 
to  the  receiver,  9,  whilst  the  exhaust  is  put  in  connection 
KB  the  vat,  1.     The  inequality  of  pressure  thus  produced 
drives  the  liquor  from  the  receiver,  9,  through  the  pipes,  10 
and  8,  into  the  interior  of  the  drum,  6,  and  thence  through 
the  cops  into  the  vat,  1.     When  the  float  in  the  receiver 
■rids   against    the   lower   collar,    13,    the    piston    valve 
H  brought  into   its  lower   position,   and   forces  the    slide 
valve  in  the  opposite  direction.     In  this  way,  the  vat     1 
now  becomes  connected  with  the  steam  supply,  and  the 
receiver,  9,  with  the  exhaust,  and  the  liquor  flows  back 
through  the  cops  and  along  the  pipes,  8  and  10,  into  the 


receiver.  This  automatic  circulation  of  the  liquor  through 
the  cops  is  allowed  to  continue  till  the  treatment  is 
<  ompletc. — P.  F.  C. 

Bleaching,  scouring,  dyeing  and  otherwise  treating  fabrics 

in  the  open  condition  ;    Apparatus  for .     E.    W. 

Hunt  and  W.  Moserop,  Middleton,  Lanes.     Ens;.  Pat. 
15,095,  July  1,  1907. 


A   carriage,   a,   which  can   be  wheeled  into  a  kier,   b, 

ii   provided   at   its   ends   with   standards,    c,    supporting 

inclined  guides,   d,   upon  which  rest  the  journals,   e,   of 

the  batch  rollers,  /.     Each  end  of  the  carriage,  a,  is  also 

provided  with  bearings  to  receive  the  journals,  o1?  of  the 

two  drums,  g.     The  machine  may  also  be  provided  with 

tension  rollers,   i ;    if  these  are  'omitted,   the  drums,  g, 

must  be  arranged  very  close  together.     The  axes  of  these 

drums  are  provided  at  one  end  with  clutch  halves  which 

engage  with  corresponding  clutch  halves  on  shafts  mounted 

in  hearings  in  the  wall. of  the  kier.     The  full  and  empty 

batch  rollers  rest  in  frictional  contact  with  the  drums,  g, 

the  fabric   being  conducted  from  the  full   batch,  partly 

around  one  drum,  over  and  under  the  tension  rollers,  », 

when  such  rollers  are  used,  and  then  around  the  other 

drum  to  the  empty  batch  roller.     As  the  full  batch  is 

being    lessened    in    its    diameter,    it   gradually   descends 

on  its  guide,  d,  whilst  the  emptv  batch  roller  falls  and 

rises  on  its  bearings.     The  gearing  of  the  machine  is  so 

arranged  that  the  drum  which  is  originally  in  contact 

with  the  empty  batch  roller  may  be  driven  by  its  clutch, 

whilst  the  other  is  running  idle.     When  the  fabric  has 

been  nearly  all  unwound  from  one  batch  roller  and  wound 

on  to  the  other,  the  clutches  are  reversed,  either  manually 

or  automatically,  so  as  to  drive  the  clutch  which  was 

previously  running   free  and   rewind   the  fabric   on   the 

empty    batch    roller.     When    the    clutches    have    to    be 

reversed  manually,  the  machine  is  provided  with  a  device 

whereby  an  alarm   bell  is  automatically  sounded   when 

a  batch  roller  is  nearly  empty. — P.  F.  C. 

Woollen  yarns  ;    Apparatus  for  treating .     G.  Stone 

Assignor  to  M.  T.,  N.,  S.  D.,  and  M.  T.  Stevens,  jun  ' 
North  Andovor,  Mass.     U.S.  Pat.  892,911,  July  7,  1908.' 

The  yarn  to  be  treated,  is  automatically  led  along  a 
path  just  above  the  level  of  a  liquid"  dressing  con- 
tained in  a  vat,  provided  with  an  overflow.  In  order 
to  bring  the  dressing  into  contact  with  the  yarn,  the 
machine  is  so  arranged  that  when  the  varn-feeding  device 
is  active,  a  fresh  supply  of  the  liquid  dressing  is  auto- 
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maticallv  delivered  into  the  vat  faster  than  it  can  drain 
away  through  the  overflow.  The  level  of  the  liquid  is 
therefore  raised  sufficiently  to  immerse  the  yarn. — P.  F.  C. 

Silk    hanks ;     Apparatus    for    treating uith    foam 

produced  from  a  solution  of  soap  or  other  substance. 
Sc.  Farberei-und  Appretur-Ges.  vorm.  A.  Clavel  and 
F.  Lindenmeyer.     Fr.  Pat.  387,796,  Feb.  19,  1908. 

yoAP  solution  is  introduced  into  a  vat  in  the  bottom  of 
which  are  steam  coils.  This  vat  is  provided  in  its  upper 
part  with  a  number  of  parallel  rollers  from  which  the 
hanks  to  be  treated,  are  hung.  One  end  of  each  roller  rests 
in  an  open  socket,  whilst  the  other  is  fastened  to  a  hinge, 
which,  in  turn,  is  mounted  upon  an  axle  bar.  Each  axle 
bar  is  provided  at  its  end  with  a  cog-wheel,  engaged  by 
a  rotating  screw  which  extends  along  the  whole  machine. 
By  means  of  the  hingeing  device,  each  roller  can  be  raised 
at  will,  and  hanks  which  have  undergone  sufficient  treat- 
ment can  be  removed  without  stopping  the  machine. 
Above  the  rollers  is  arranged  a  washing-device  for 
discharging  jets  of  water  upon  the  material,  after  the 
principal  operation  is  completed,  and  in  order  that  the 
water  shall  not  mix  with  the  soap  solution  remaining 
in  the  vat,  the  machine  is  provided  above  the  level  of 
the  solution,  with  a  sloping  false  bottom,  consisting  of 
a  number  of  trap  doors  which  can  be  opened  or  closed 
like  Venetian  shutters.  During  the  principal  operation 
they  are  opened  to  allow  the  froth  from  the  boiling  soap 
solution  to  reach  the  hanks.  They  are  afterwards  closed 
for  the  washing  operation,  the  washing  water  flowing 
away  through  a  hole  in  the  side  of  the  vat  without  coming 
into  contact  with  the  soap  solution. — P.  F.  C. 

Reserves    for    sulphide    dyestuffs ;     Production    of . 

Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  387,516, 
Feb.  24,  1908.     Under  Int.  Con  v.,  Jan.  8,  1908. 

Antimony  compounds  can  be  employed  for  the  production 
of  reserves  for  sulphide  dyestuffs.  The  addition  of 
zinc  oxide,  ammonium  chloride,  or  a  small  quantity  of 
tartaric  acid  improves  the  quality  of  the  white  obtained. 
After  the  application  of  the  reserve,  the  fabric  is  dyed 
with  a  sulphide  dyestuff  by  any  ordinary  process,  then 
washed  thoroughly,  treated  with  dilute  acid  if  necessary, 
and  finally  soaped. — P.  F.  C. 

Azo    dyes    as    reserves    under    indigo;     Process    for    the 

production  of .     Kettenhofer  Druckfabr.  Felmayer 

und  Co.     Ger.  Pat.  199,143,  July  13,  1907. 

Unprepared  cotton  is  printed  with  a  thickened  mixture 
of  sodium  naphtholate  and  Nitrosamine,  to  which  have 
been  added  the  necessary  substances  for  reserving  or 
discharging  the  indigo.  It  is  then  passed  through  a  bath 
of  acetic  acid,  dried,  dyed  in  lh«  indigo  vat,  and  finished 
in  the  usual  way. — A.  S. 

Permanent   finish   on   yarns   and  fabrics  ;     Production   of 

a .     E.  A.  F.  During.     Fr.  Pat.  387,564,  Feb.  25, 

1908.     Under  Int.  Conv.,  May  3,  1907 

The  material  is  impregnated  with  a  solution  of  albumin 
or  some  such  substance  and  then  passed  through  a 
calendering  machine,  the  cylinder  of  which  is  either 
cold  01  only  moderately  warm,  so  that  the  albuminous 
substance  is  not  coagulated  at  this  stage  of  the  process. 
The  material  is  then  dried  and  finally  steamed. — P.  F.  C. 

Finishing  mulerird  ;    Preparation  of  a  new .     Ersk 

Triestei  Reisscbil-Fabr.  Act.  Ges.  Fr.  Pat.  387,736, 
Mar.  3,  1908. 

STABOH    paste    is    partially    converted    into    dextrin,  and 

then  thoroughly  mixed  with  a  solution  containing  fatty 

acids,  cither  in  the  free,  state  or  in  the  form  of  soaps. 

—P.  P.O. 

], uli  in   I  Had-  a  pun  iiiii/r  fibres  and  fabric* ;    Production 
oj  \.   Q,    Green,    Leeds.     Eng,    Pat    16,189, 

July  15,  1907. 

Skk  Yr.  I'at.  3X0,361  of  1908  ;    this  J.,  1908,  083.  -T.  1<\   B 


Soluble  starch ;    Production  of and  removal  of  starch 

from  textiles.     Eng.   Pat.    1351.     See   XVI. 


VII.— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Sodium    carbonate ;     New    reaction    producing .     D. 

Crispo.    Bull.  Soc.  Chim.  Belg.,  1908,  22,  292—295. 

A  solution  of  sodium  metasilicate  (100  litres  of  sp.  gr. 
1-375)  is  heated,  and  48  kilos,  of  sifted  chalk  are  added 
gradually,  with  constant  agitation.  The  mass,  which 
becomes  solid,  is  broken  up  and  dried.  Sodium  carbonate 
can  now  be  extracted  by  lixivia tion.  The  process  is 
not  now  of  industrial  significance,  for  sodium  metasilicate 
is  made  by  dissolving  powdered  flints  in  caustic  soda 
under  pressure.  The  author  has  devised  a  process  for 
preparing  it  from  sodium  sulphate,  however,  and  if  it 
r-.ould  be  prepared  directly  from  the  chloride  the  prepara- 
tion of  sodium  carbonate  in  this  way  would  be  industrially 
practicable.  Sodium  sulphate  (71  parts)  is  heated  to  dull 
redness  with  sand  (30  parts)  and  carbon  (10  parts). 
Sodium  polysilicate  is  formed,  and  sodium  sulphide,  whilst 
sulphur  in  various  combustible  forms  is  evolved,  and  is 
burnt  in  the  chambers  ;  when  no  more  is  evolved,  the 
temperature  is  raised,  and  superheated  steam  passed 
in.  This  reacts  on  the  sodium  sulphide  to  foim  oxide  and 
hydrogen  sulphide.  The  oxide  reacts  on  the  polysilicate 
to  form  metasilicate,  and  the  hydrogen  sulphide  is  burnt. 
Two-thirds  of  the  original  sulphur  are  recovered  in  this 
way.— J.  T.  D. 

Acid  sulphates  of  potassium  ;    Researches  on  some  - . 

L.  Arzalier.  Compt.  rend.,  1908,  147,  129—131. 

By  evaporation'  of  a  dilute  solution  containing  molecular 
proportions  of  sulphuric  acid  and  potassium  sulphate, 
rhombohedral  crystals  of  the  compound,  3K2S04,B2S04, 
are  first  obtained,  next  rectangular  prisms  of  the  com- 
pound, 7K2S04,6H2S()4,H20,  are  deposited.  Further 
evaporation  yields  crystals  of  the  composition, 
4K2804,3H2S04,H20,  which  continue  to  form  till  the 
mother  liquor  attains  the  composition  approximately  of 
K2SO4,3H2SO4,50H2O,  when  crystals  of  the  compound, 
K2S04,H2S04,  are  formed.  If  the  original  solution 
contain  an  excess  of  acid,  the  crystals  of  the  composition, 
3K2S04,H2S04,  are  not  formed,  but  the  sequence  is 
otherwise  unchanged.  The  double  salt,  K2S04,3H2S04, 
is  prepared  by  dehydrating  at  150°  C.  in  a  dry  inert  gas, 
the  salt,  K2S04,3H2S043H20,  obtained  in  prisms  from  a 
solution  of  1  mol.  of  potassium  sulphate  in  6  mols.  of 
pure  commercial  sulphuric  acid  of  98  per  cent,  strength. 
A  study  of  the  thermal  values  of  the  various  acid  Bulphates 
has  not  proved  the  existence  of  the  compound, 
K2S044H2S04,  which  is  only  formed  as  a  hydrated  salt 
in  the  presence  of  water  by  virtue  of  its  heat  of  solution. 
The  existence  of  a  more  acid  compound  than  the  salt. 
K2S04,3H2S04,  appears  a  priori  impossible,  as  the  mole- 
cules of  sulphuric,  acid  added,  would  liberate  less  than 
2*4  calories,  the  heat  of  combination  of  sulphuric  acid 
with  the  salt,  K2N().,,H._,K(),1,  and  any  compound  obtained 
under  such  circumstances  would  be  very  unstable.      R.L.S. 

Bleaching   powder;    Spontaneous    ignition   of .     Von 

Possanner.     Wochcnbl.  Papierfabr.,   1908,  39,  2011, 

Tine  author  refers  to  a  recent  instance  ill  a  paper  null. 
when  a  wagon  containing  bleaching  powder  was  burnt 
through  such  ignition.     The  bleaching  powder  probably 

decomposes  under  the  influence  Of  moisture  and  heat 
according  to  the  equation  :  2CaOCl2  2CaCls  +  < »...  j  <<ml 
the  heat  thus  developed,  is  probably  sufficient  to  cause  the 
Ignition  OI  the  cask  in   which   the  powder  is  packed.      The 

author  lias  had  his  attention  called  to  another  case  of 
spontaneous  ignition,  but  in  this  instance,  linseed  oil  had 
accidentally  found  its  way  into  the  cask  of  bleaching 
powder. — J.  f,  K. 
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Strontium    and  barium    oxides ;     BffdratU   of .      Do 

Forcrand.     Compt.  rend..   1908,   147.    166—168. 

Is  a  vacuum  at  10  CL  the  nonohydrate,  SrO,9H.,0.  is  slowly 
dehydrated,  forming  after  a  week,  the  dihydrate, 
SrO,2H20  :  it  continues  to  lose  weight  and  ultimately 
forms  the  monohydrate.  SrO.HoQ.  The  dihydrate  is 
produced  after  two  hours'  heating  at  45 — 50°  C.  in  a 
current  of  hydrogen,  the  monohydrate  after  a  day's 
heating.  The  monohydrate  does  not  lose  water  at  600°  C, 
but  at  540"  C.  in  a  stream  of  hydrogen,  it  forms  a  series 
of  hvdrates.  according  to  the  rate  of  heating,  varying 
froin"  SrO,  0-22H2O  to  Sr().  0-0GH?O.  To  obtain  com- 
pletely anhydrous  strontium  oxide,  the  temperature 
must  be  raised  to  850°  C.  and  the  heating  prolonged  for 
some  time,  when  a  voluminous  amorphous  mass  is 
obtained.  The  nonohydrate  of  barium  oxide,  BaO,9H20, 
yields  the  dihydrate  after  ten  days'  drying  in  vacuo,  but 
no  monohydrate.  The  same  dihydrate  is  formed  after 
15  hours'  heating  in  a  current  of  hydrogen  at  45°  C.  ; 
a  temperature  of  90 — Off  C.  is  required  thus  to  convert 
it  into  monohydrate.  This  monohydrate  melts  at  325°  C. 
without  changing  in  composition  and  requires  heating 
to  660°  C.  to  form  anhydrous  barium  oxide  ;  no  inter- 
mediate dehydration  products  are  formed  in  this  case. 
The  heat  of  dissolution  of  these  oxides  is  given  in  the 
following  table  : — 


Calories. 


Calories. 


SrO  +  9H,C)  -  14-27  BaO  +  9H20  -  14-5 

SrO  +  2H20  +    5-26  BaO  +  2H20  '.        +    7-06 

SrO  +  HjO  +  10-33  BaO  +  Hj.0 

SrO  +  0-14H2O  +  26-1 

SrO  +  29-76  BaO 


+  11-4 
+  35-64 


According  to  these  figures  the  passage  of  the  monohydrate, 
SrO,R~20,  to  anhydrous  strontium  oxide,  SrO,  should 
be  easier  than  in  the  ease  of  the  monohydrate,  the  barium 
compounds  corresponding,  whereas  actually  the  reverse 
is  the  case.  This  is  due  to  the  formation  of  intermediate 
hydrates  of  strontium  oxide  :  these  are  in  reality  condensed 
forms,  and  strontium  oxide  is  in  all  probability  (SrO)x, 
a  polymeride  of  SrO.  There  is  abundant  evidence  con- 
tained in  the  foregoing  to  show  that  the  polymerisation 
begins  at  an  early  stage  and  that  the  hydrates  described 
from  the  dihydrate  downwards  are  more  or  less  condensed. 
The  same  reasoning  applies  to  barium  oxide,  lime,  and 
other  oxides. — E.  F.  A. 

Calcium    sulphate ;     Belation    between    the   solubility    and 

rate  of  hydration  of .    P.  Rohland.   Z.  Elektrochem., 

1908,  14,  421—422. 

The  author  has  further  examined  the  validity  of  the  rule 
previously  advanced  (this  J.,  1903,  906),  that  the  rate 
of  hydration  of  calcium  sulphate  is  increased  by  the 
addition  of  substances  which  render  it  more  soluble,  and 
decreased  by  those  substances  which  lower  its  solubility. 
No  exceptions  to  the  rule  have  been  discovered,  but 
certain  salts,  such  as  sodium  chloride  and  ammonium 
sulphate,  are  found  to  affect  the  solubility  of  calcium 
sulphate,  according  to  their  concentration,  in  opposite 
directions,  and  they  may  be  made,  therefore,  to  hasten 
or  retard  its  hydration.  Hydration  takes  place  in  solution 
only,  and,  as  the  solubility  of  the  hemihydrate  is  much 
greater  than  that  of  the  dihydrate,  the  solution  becomes 
supersaturated  as  regards  the  latter,  which  therefore 
-eparates  as  a  solid,  and  this  process  necessarily  takes 
place  more  rapidly  in  the  presence  of  any  substance 
capable  of  increasing  the  solubility  of  the  hemihydrate. 

— F.  Sodn. 

Ferrous    bicarbonate ;     Avtoxidation   of ,  in  aqueous 

solution.     G.  Just.    Z.  physik.  Chem.,  1908,  63,  385— 
420. 

Kinetic  experiments,  in  which  the  rate  of  oxidation  of 
dissolved  ferrous  bicarbonate,  when  mixtures  in  various 
proportions  of  oxygen  and  carbon  dioxide  were  bubbled 


through  the  solution,  was  measured,  indicate  that  oxygen 
enters  into  the  reaction  in  the  molecular  condition.  The 
exact  process  of  oxidation  is  not  deducible  from  the 
results,  which  show,  however,  that  one  molecule  of  iron 
salt  reacts  with  one  molecule  of  oxvgen.    Possibly  a  com- 

°\ 
pound  of  quadrivalent   iron     |   \Fe(OH)2,    is      formed; 

0X 

or  possibly  there   is   intermediate   formation   of  hydrogen 

peroxide,  and  a    derivative    of   quadrivalent   iron,    or  of 

the  Bredig-Calvert  compound,  H02,  and    a  derivative  of 

trivalent  iron. — J.  T.  D. 

Mercuric  chloride  solutions  ;    Influence  of  glass  and  traces 

of   organic   matter   on   - .      W.    Van    Rijn.    Pharm. 

Weekblad,  1908,  45,  636—637.  Chem.  Zentr.,  1908, 
2,  191. 
The  author  states  that  if  dilute  (1  :  4000  or  5000)  solutions 
of  mercuric  chloride  be  kept  for  some  time,  mercurous 
chloride  and  mercury  oxychloride  separate,  an,d  eventually 
the  solution  becomes  free  from  mercury.  The  decom- 
position is  attributed  to  the  action  of  the  glass  and  traces 
of  organic  matter. — A.  S. 

Sulphides  and  oxysulphides  of  silicon.     I.  G.  Rankin  and 
S.  M.  Revington.    Chem.  Soc.  Proc,  1908,  24,  131. 

The  authors  show  definitely  that  the  white  sulphide  of 
silicon,  first  prepared  by  Rerzelius,  is  the  disulphide, 
SiS2.  The  orange  sulphide,  SiS,  prepared  by  Colson,  has 
been  investigated,  and,  in  addition,  the  composition  of 
two  sulphoxides,  SiSO  and  SiS02,  has  been  determined  ; 
the  former  was  mentioned  by  Colson,  but  was  not  analysed 
by  him,  whilst  the  latter  has  been  hitherto  unknown. 

Hydrogen  persulphide.     R.  Schenck  and  V.  Falcke.  Ber., 
1908,  41,  2600—2603. 

A  solution  of  112  grms.  of  potassium  hydroxide  in 
2  litres  of  water,  was  saturated  with  hydrogen  sulphide, 
with  exclusion  of  air,  and  a  further  112  grms.  of  potassium 
hydroxide  added,  followed  by  about  150  grms.  of  flowers 
of  sulphur  in  small  portions.  After  about  half  an  hour, 
the  solution  vvas  rapidly  filtered,  cooled,  and  poured  into 
2  litres  of  pure,  concentrated  hydrochloric  acid.  The  light 
yellow  oil  (yield,  130  grms.)  which  separated,  was  washed 
with  dilute  hydrochloric  acid,  dried  with  calcium  chloride, 
and  distilled  under  a  pressure  of  4 — 5  mm.  (All  the  glass 
apparatus  used,  was  previously  steamed  and  boiled  with 
sulphuric  acid. )  The  distillate  obtained  at  43a — 50°  C.  at 
4 — 5  mm.,  was  an  almost  colourless,  strongly  refractive 
liquid  which  proved  to  be  identical  with  Bloch  and 
Hohn's  hydrogen  trisulphide  (this  J.,  1908,  748).  The 
solution  of  the  persulphide  in  dry,  freshly  distilled  bronio- 
form,  is  fairly  stable. — A.  S. 

Hydrogen ;      New     process    for     preparing     pure . 

Mauricheau-Beaupre.     Compt.  rend.,  1908,  147,  310 — 
311. 

Fine  aluminium  filings  are  mixed  with  a  small  proportion 
of  mercuric  chloride  and  potassium  cyanide,  which  causes 
a  slight  rise  of  temperature  and  produces  a  coarse  powder, 
quite  stable  if  kept  from  moisture.  This  powder  is  treated 
with  water  (about  1  litre  to  a  kilo.)  and  the  rise  of  tem- 
perature which  occurs  as  the  hydrogen  is  evolved,  is 
watched,  and  regulated  if  necessary  by  the  addition  of 
more  water  so  that  the  temperature  does  not  rise  above 
70°  C.  At  this  temperature,  1  kilo,  of  the  powder  is 
completely  oxidised  in  about  two  hours.  The  advantages 
of  this  method,  especially  as  a  source  of  hydrogen  for 
balloons,  are  that  the  apparatus  needed  is  of  the  simplest 
description,  and  can  be  made  of  almost  any  materials, 
as  the  products  are  perfectly  neutral ;  that  the  gas 
produced  is  pure  ;  and  that  a  very  large  volume  is  yielded 
by  a  small  weight  or  volume  of  the  reagent  (1  kilo,  yields 
1300  litres,  or  1  cub.  decimetre  1770  litres).— J.  T.  D. 

Pyrites ;    Exports  of from  Spain.     Mining  World, 

Aug.  1,  1908.     [T.R.] 

The  shipments  of  pyrites  from  Huelva,  Spain,  to  all 
foreign  countries  except  Portugal,  amounted  in  1907  to 


856 


Cl.  vin.— glass,  pottery,  &  ENAMELS. 


[Aug.  31,  1908. 


2,394,570  tons.  Of  this  quantity  the  United  States 
received  522,828  tons,  Great  Britain  533,706  tons, 
Germany  and  Holland  774,827  tons,  France  263,928 
tons,  Italy  110,652  tons,  Belgium  81,210  tons,  the 
remainder  going  to  various  other  countries. 

Fluorspar;    Production  of in    U.S.A.     Oil,    Paint 

and  Drug  Reporter,  Aug.  3,  1908. 

The  annual  report  of  the  U.S.  Geological  Survey  upon 
the  production  of  fluorspar  in  1907  shows  a  total  output 
of  49.486  short  tons,  valued  at  $287,342,  which  represents 
a  gain  in  quantity  of  8690  short  tons  and  in  value  of 
§43,317  over  the  figures  for  1906.  The  statistics  indicate 
a  firm  condition  in  the  market,  since  there  was  on  hand 
at  the  close  of  1906  a  stock  of  13,470  tons,  which  has 
evidently  been  absorbed  without  leaving  quite  so  large 
a  surplus  on  hand  at  the  close  of  1907. 

The  production  of  fluorspar  in  the  United  States  has 
increased  rapidly  during  the  past  decade.  In  1898  the 
reported  production  was  but  7675  short  tons,  valued 
at  $63,050.  In  the  following  year  the  output  doubled 
and  continued  to  increase  rapidly  until  1902,  when  it 
amounted  to  48,018  short  tons.  There  was  a  decline 
during  the  following  two  years,  but  in  1905  high  water 
mark  was  reached  when  the  production  became  57,385  short 
tons,  valued  at  $362,488.  There  was  a  falling  off  of  nearly 
17,000  tons,  in  1906,  but  more  than  half  of  this  loss  was 
regained  in  1907,  notwithstanding  the  industrial  depressio 
in  the  latter  part  of  the  year. 

Patents. 

Nitric  acid  and  oxides  of  nitrogen  ;    Manufacture  of 

Sir  W.  Ramsav,  London.  Eng.  Pats.  16,067  and  16,068, 
July  12,  1907* 
The  object  of  the  invention  is  to  obtain  the  higher  oxides 
of  nitrogen  in  a  concentrated  state  from  a  mixture  of 
gases  in  which  they  are  present  only  in  small  amount, 
e.g.,  air  which  has  been  passed  through  an  electric  arc. 
For  this  purpose,  the  air  is  passed,  preferably  on  the 
counter-current  principle,  over  a  solid  reagent,  which  will 
absorb  the  oxides  of  nitrogen  at  ordinary  temperatures 
in  the  presence  of  water  vapour,  and  evolve  them  again 
on  heating  to  about  300°  C.  Suitable  absorbents  are 
tribasic  calcium  jjhosphate,  and  the  oxides  of  magnesium, 
aluminium,  and  iron.  If  a  phosphate  or  borate,  e.g., 
moist  tribasic  sodium  phosphate,  be  used  as  absorbent, 
and  the  exposure  to  the  gases  be  sufficiently  prolonged,  the 
oxides  absorbed  will  be  completely  converted  into  nitrate. 
On  heating  the  latter  in  a  current  of  steam,  nitric  acid  is 
produced  and  the  sodium  phosphate  regenerated. 

—A.  G.  L. 

Nitrogen    peroxide ;     Process    for    obtaining from 

mixtures  of  air  and  nitric  oxide,  containing  only  small 
quantities  of  the  latter.  Elektrochem.  Werke  G.m.b.H. 
Ger.  Pat.  199,561,  May  14,  1907. 

The  gaseous  mixture  obtained  by  subjecting  air  to  electric 
llame  arcs,  contains  about  2  per  cent,  of  nitric  oxide, 
which  is  oxidised,  on  cooling,  lo  nitrogen  peroxide,  the 
latter  forming  a  line  mist  difficult  to  condense.  According 
to  the  present  process,  the  mixture  of  air  and  nitrogen 
peroxide  is  passed  through  a  drum  rotating  at  a  high  speed. 
Either  the  gaseous  mixture  is  cooled  before  entering  the 
drum,  or  the  latter  is  itself  cooled.  Care  must  be  taken 
that,  as  far  as  possible,  the  whole  of  the  gas  comes  in 
contact  with  the  wall  of  the  drum.  The  mist  of  nitrogen 
peroxide  and  condensed  water  is  forced  by  centrifugal 
action  to  the  wall  of  tin-  drum,  which  is  provided  with  a 
device  for  continuously  drawing  olf  the  liquid.  The  gas 
before  entering  the  drum  may  be  mixed  with  a  small 
quantity  of  steam. — A.  S. 

"Reduction    products    <>f    sodium    sulphate;     Process    fur 
preparing   solid   anhydrous  .     [Sodium    sulphide], 

Verein  cIm  in.  Fabr.  in  Mannheim.  First  Addition, 
dated  Feb.  II,  1008,  to  Fr.  Pat.  383,136,  Oot.  19, 
1907  (this  J.,  1908,  282). 

Fob  the  preparation  of  solid  anhydrous  sodium  Bulphide 
by  the  process  described  in  the  main  patent,  the  mixture 


of  sodium  sulphate  and  carbon  is  ground  so  finely  that  a 
sample  when  heated  to  800° — 1000°  C,  with  exclusion 
of  air,  shows  no  signs  of  softening. — A.  S. 

Stannic  chloride  ;  Process  for  obtaining from  materials 

containing   stannic   oxide.     T.    Goldschmidt.     Fr.    Pat. 
388,089,  Mar.  9,   1908. 

Materials  containing  stannic  oxide  are  first  reduced 
by,  heating  with  not  too  great  an  excess  of  carbon  to  a 
temperature  of  900°— 1000°  C.  The  sintered  mass 
containing  finely-divided  metallic  tin  is  then  treated 
with  chlorine  under  pressure  at  a  temperature  not  exceeding 
100°  C,  preferably  after  adding  a  small  quantity  of 
carbon.  The  stannic  chloride  formed,  is  recovered  by 
distillation   or  extraction. — A.  G.  L. 

Persulphuric    acid;     Conversion    of    ■ into    hydrogen 

peroxide.     Consortium  fur  elektrochem.  Ind.,  G.m.b.H. 
Ger.  Pat.  199,958,  July  16,  1905. 

It  is  found  that  even  with  concentrated  solutions  and 
raised  temperature,  the  reaction  between  persulphuric 
acid  or  its  salts  and  concentrated  sulphuric  acid,  proceeds 
sufficiently  slowly,  if  catalysts  be  absent,  to  allow  of  the 
conversion  of  concentrated  persulphuric  acid  into  hydrogen 
peroxide  without  loss  of  oxygen.  The  essential  condition 
is  the  extreme  purity  of  the  reacting  substances.  The 
apparatus  used,  should  be  constructed  of  acid-resistant 
material,  free  from  iron,  and  should  be  repeatedly  heated 
■with  dilute  sulphuric  acid  before  use.  The  platinum 
anodes  used  in  the  preparation  of  the  persulphuric  acid 
should  contain  no  metals  capable  of  being  dissolved 
during  the  electrolysis. — A.  S. 

Coke   furnace ;     Separating   nitrogen   and   carbon   dioxide 

from  products  of  combustion  of  a .     Fr.  Pat.  387,874. 

See  II. 


VIII.— GLASS,    POTTERY,  AND  ENAMELS. 

Patents. 

Glass  smelting  furnace.     O.  Andris,  Lodelinsart,  Belgium. 
Eng.   Pat.  27,714,   Dec.   16,   1907. 


The  invention  applies  the  tank  type  of  furnace  fur  t h<- 
manufacture  of  opaline  and  similar  line  glass.  The 
materials  to  be  molted  fall  from  a  hopper,  I,  on  to  an 
inclined  platform,  J,  on  which  they  are  melted  by  a  very 
hot  llame  which  envelops  the  platform.  This  flame  is 
produced  by  hot  air  from  the  conduits,  ('.  I  >,  meeting  the 
gases   from    the   producer,    I!,   which   is   placed   close  to   the 

actual  tank-chamber,  A,  into  which  the  molten  glass 
runs.  In  Ibis  tank-chamber  the  glass  is  refined  and  then 
enters  the  covered  pots.  M.  through  the  opening, 
;»,  in  the  lower  part  of  each  pot,  a  tloat,  I,,  further  serving 
to  keep  back  impurities.  The  glass  in  the  pots  is  worked 
from  their  mouths,  m' .  By  introducing  colouring 
materials,  etc.,  through  these  openings,  m',  a  different 
kind   of  glass   may    In-    produced    in    each    pot. — A.  G.  U 
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Kaolin,    chit/,    etc.  ;     Method    of    decolorising    ■ .      K. 

Luganbeok,    Washington,    D.C.     0.8,    Pat    893,680, 
July   14.   190a 

The  material  to  be  decolorised  is  treated  in  the  presence 

of  water  with  a  reagent  whieh  produces  ferrous  sulphide. 
The  ferrous  sulphide  is  then  removed  by  oxidation  and 
treatment    with  a   solvent. — A.  G.  L. 

Clay,   kaolin,   and  ccratnic   slips   in   general;    Process  of 

rendering more    plastic    and    easier    to    cast.     G. 

Keppeler    and  A.    Spangenbexg.     Fr,    Pat.    387,803 
Feb.  24.   L808. 

Ceramic  slips  are  rendered  very  fluid  and  easy  to  cast 
by  the  addition  cf  small  quantities  (1 — 4  per  cent.)  of 
substances  containing  humus,  e.g.,  humic  acid,  peat, 
or  lignite,  and  fixed  alkalis  or  ammonia.  The  process 
is  also  suitable  for  mixtures  containing  corundum  and 
carborundum. — A.  G.  L. 

Kaolin,   ochre,   starch,   and  analogous  materials  ;    Process 

and  centrifugal  apparatus  for  treating .     The  W.  G. 

Patents   .Syndicate,   Ltd.     Fr.   Tat.   388,050,   Feb.    15, 
1908. 

See  Eng.  Pat.  4155  of  1907  ;  this  J.,  1908,  227.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Clay   substance ;    Determination    of ,    a   contribution 

to    the    rational    analysis    of    clays.     H.     Bollenbach. 
Chem.  Ind.,  1908,  31,  445—448. 

The  most  accurate  determinations  of  quartz,  felspar, 
and  clay  substance  are  said  to  be  at  present  given  by 
Berdel's  process,  briefly  as  follows : — 5  grms.  of  clay 
dried  at  120°  C.  are  put  into  a  litre  dish  with  100  c.c. 
of  water  and  a  few  drops  of  caustic  soda  solution  and 
covered  with  a  clock-glass.  After  standing  for  5  mins., 
the  mixture  is  boiled  till  no  trace  of  the  substance  clings 
to  the  walls  or  bottom  of  the  dish.  A  mixture  of  100  c.c. 
of  strong  sulphuric  acid  and  100  c.c.  of  water,  is  added, 
and  the  dish  is  heated  over  a  naked  flame  till  dense  acid 
fumes  escape.  The  liquid  is  diluted  with  water,  allowed 
to  stand  for  8  hours,  and  the  clear  portion  decanted. 
About  400  c.c.  of  a  6 — 7  per  cent,  caustic  soda  solution 
are  poured  into  the  dish,  and  the  whole  stirred  and  heated 
nearly  to  boiling.  After  4 — 5  hours  the  liquid  is  decanted, 
and  the  residue  boiled  with  strong  hydrochloric  acid. 
After  dilution  with  water,  and  standing  for  8  hours, 
the  liquid  is  decanted.  The  treatments  with  caustic 
soda  solution  and  hydrochloric  acid  are  repeated,  and 
the  residue  is  brought  on  to  a  double  filter,  washed  with 
dilute  ammonium  nitrate  solution,  ignited,  and  weighed. 
The  weight  of  substance  taken  minus  that  of  the  ignited 
residue  gives  the  amount  of  clay  substance.  The  felspar 
is  calculated  from  either  the  alumina  or  alkali  content 
in  the  residue. 

With  very  sandy  clays,  violent  bumping  occurs  during 
the  decomposition  with  sulphuric  acid ;  also  the  finest 
particles  of  quartz  and  felspar  pass  through  the  filter 
paper,  and  the  filtration  is  slow.  In  attempting  to 
overcome  these  difficulties,  the  author  has  devised  the 
following  new  and  quicker  process.  1  grm.  of  clay  is 
boiled  with  20  c.c.  of  water,  and  a  few  drops  of  caustic 
soda  solution,  in  a  400  c.c.  Erlenmeyer  flask,  and  whilst 
being  shaken,  10 — 15  c.c.  of  strong  sulphuric  acid  and 
1 — 3  c.c.  of  strong  nitric  acid  are  added.  The  flask 
is  covered  with  a  small  funnel,  and  the  liquid  heated  to 
boiling  on  an  air-bath,  consisting  of  a  clay  triangle  laid 
in  a  small  sheet  iron  dish.  When  the  interior  of  the  flask 
is  filled  with  white  acid  fumes,  the  flame  is  removed, 
and  after  diluting  the  liquid  with  an  equal  volume  of  water, 
ammonia  is  added  until  the  liquid  is  distinctly  ammoniacal. 
The  precipitate  of  aluminium  and  ferric  hydroxides, 
ind  any  admixed  calcium  carbonate,  is  filtered  off,  washed 
with  hot  water,  and  dissolved  with  dilute  hydrochloric- 


acid.  This  solution  is  made  up  to  250  c.c,  of  which 
100  c.c.  are  evaporated  to  dryness  in  a  platinum  dish, 
and  dried  at  120°  C.  to  render  traces  of  silica  insoluble. 
The  residue  is  moistened  with  5 — 10  c.c.  of  strong 
hydrochloric  acid,  diluted  with  water,  the  silica  (generally 
1—2  mgrms.)  filtered  off,  and  the  iron  and  aluminium 
precipitated  by  ammonia.  This  precipitate  is  filtered 
off,  ignited,  and  weighed,  and  is  usually  free  from  calcium  ; 
a  second  precipitation  by  ammonia  is  only  necessary 
with  clays  containing  20  per  cent,  of  lime.  The  weight 
of  the  ignited  oxides  multiplied  by  6-336  gives  the  amount 
of  clay  substance.  If  much  iron  be  present  in  the  clay, 
it  can  be  determined  in  another  portion  of  the  solution 
and  deducted  from  the  weight  of  the  mixed  oxides. 
The  iron  can  then  be  reckoned,  in  accordance  with  the 
chemical  analysis,  which  should  always  supplement  the 
rational  analysis,  either  as  Fe203,2Si02,2H2O,  or  as  free 
ferric  oxide."  This  new  process  is  specially  applicable 
to  calcareous  and  micaceous  clays,  as  lime,  mica,  and 
clay  substance  can  be  separately  determined.  The 
content  of  felspathic  material  is  calculated  from  the 
percentage  of  alkali  in  the  clay,  and  for  this  determination 
the  author  strongly  recommends  the  Lawrence  Smith 
method  (see  Crookes'  Select  Methods,  1905,  23),  in 
preference  to  the  hydrofluoric  acid  method. 
The  following  results  are  mentioned. 


Per  cent,  clay  substance. 

By  Berdel's. 

By  new  method. 

76-1;    75-9 

75-8 
97-1 ;    96-8 

The  kaolin  lost  1-2  per  cent,  of  water  at  120°  C,  and 
contained  about  2  per  cent,  of  quartz. 

Per  cent,  clay  substance. 

By  Berdel's 

By  new  method. 

Clay  from  Goldberg    

Sand  from  Furstenwalde   . 

35-2;    36-7 

35-1;    35-1 
15-2:    15-1 

In  6  determinations  by  Berdel's  method,  the  percentages 
varied  from  14  to  18,  and  a  number  of  results  had  to  be 
rejected. 


Clay  from  Veltcn 
Clay  from  Velten 


Per  cent,  clay  substance. 


By  Berdel's. 


By  new  method. 


33-4;    33-6 


Per  cent.  CaC03. 
-  21-5;    21-55 


By  direct  extraction  with  hydrochloric  acid,  this  clay 
contains  21-6  per  cent,  of  calcium  carbonate,  and  by 
Berdel's  method  gave  56  per  cent,  of  material  decomposed 
by  sulphuric  acid. 


Clay  from  the  West  Forest 


Per  cent,  clay  substance. 

By  Berdel's. 

By  new  method. 

55-75 

55-4;    54-8 

Two  per  cent,  of  potash  (K20)  was  found  in  the  part 
decomposed  by  sulphuric  acid.  According  to  Vogt 
this  must  be  present  as  mica,  and  taking  the  formula 
of  muscovite  as  6SiU2.3Alo03,KoO,2H20,  there  is  obtained 
the    proportion.    K2G    (94-3) :  Muscovite    (799-3)  =  0-02l 
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(arm.  K20) :  K  or  0-1780  grm.  of  mica  (16-9  per  cent.). 
The  amount  of  aluminium  corresponding  to  the  potash 
must  fee  deducted  from  the  alumina  found.  Calculating 
in  this  way  there  is  obtained  K20  :  3A1203  =  0-021  :  K 
or  0-0682  grm.  Hence  by  subtraction,  0-2275-0-0682 
=  0-1593  grm.  of  alumina,  which  corresponds  to  0-4038  grm. 
or  38-4  per  cent,  of  clay  substance.  Assuming  then, 
that  Vogt's  assumption  is  correct,  and  that  the  potash 
in  question  is  not  to  be  regarded  as  the  equivalent  of  water 
in  the  clay  substance  (Seger's  assumption),  the  portion 
of  this  clay  decomposed  by  sulphuric  acid,  consists  of 
16-9  per  cent,  of  mica  and  384  per  cent,  of  clay  substance. 
Further  investigation  must  decide  which  view  is  correct. 

— W.  C.  H. 

Lump    plaster    \ Plaster  of  Paris],   overburnt  plaster,   and 

flooring    floater ;     Studies    on .     M.     Glasenapp. 

Tonind.-Zeit.,      1908,     32,      1148—1152,      1197—1202, 
1230—1235. 

A  chemical  and  microscopic  investigation  of  the  different 
forms  of  plaster  has  shown  that  most  of  the  previously 
published  statements  on  flooring  plaster  (this  J.,  1903, 
629,  906,  1244)  are  erroneous.  The  statement,  for  example, 
that  flooring  plaster  can  be  obtained  at  temperatures 
of  400° — 600°  C,  or  even  lower,  has  no  foundation  in 
fact :  further,  flooring  plaster  is  not  isomeric  with  soluble 
anhydrite  ;  does  not  show  the  crystalline  form  of  the 
hemihydrate ;  and  on  setting  does  not  give  crystals 
of  the  dihydrate,  as  ordinary  plaster  of  Paris  does.  The 
following  definition  is  given  : — Flooring  plaster  consists 
of  a  mixture  of  a  granular,  dense,  sintered,  hard,  refractive, 
crystalline  modification  of  anhydrite  with  small  quantities 
of  a  segregated,  amorphous,  vitreous,  basic  anhydrite 
holding  lime  in  solid  solution.  It  needs  a  temperature 
of  about  900°  C.  for  its  complete  formation,  and  at  higher 
temperatures  (up  to  1300°  C.  and  over)  it  becomes  coarser 
in  structure  and  harder,  with  formation  of  larger  quantities 
of  the  basic  constituent.  It  combines  with  water  onlv 
slowly,  and  apart  from  the  production  of  small  quantities 
of  crystallised  calcium  sulphate  dihydrate  and  calcium 
hydroxide,  without  alteration  of  form,  or  of  its  optical 
properties  and  hardness.  With  addition  of  positive 
catalysts,  e.g.,  alum  (see  this  J.,  1900,  1114  ;  1902,  1233  ; 
1903,  906,  1244),  it  is  converted  into  soluble  anhydrite, 
and  then  sets  by  crystallisation  just  as  jriaster  of  Paris 
does  (compare  this  J.,  1903,  366).  The  results  obtained 
as  to  the  temperature  of  formation  of  flooring  plaster, 
are  of  considerable  technical  value,  as  showing  that 
the  possibility  of  overburning  the  charge  is  practically 
excluded.  The  temperature  may  rise  as  high  as  1300°  C, 
or  even  higher  locally  and  for  a  short  time,  without  the 
setting  properties  of  the  plaster  being  adversely  affected, 
provided  the  fuel  does  not  exert  a  strong  reducing  action. 
The  temperature  may  also  fall  as  low  as  800°  C,  but  a 
lower  limit  of  900°  C.  is  preferable.  Flooring  plaster 
of  normal  properties  can  be  prepared  from  the  different 
forms  of  natural  gypsum  and  also  from  voluminous 
broken  plaster  (plaster  moulds).  The  technical 
importance  of  flooring  plaster  is  pointed  out.  It  sets 
to  a  white  material  as  hard  as  marble  and  as  strong  as 
Portland  cement,  translucent  in  thin  layers,  and  with 
a  dense  close  structure  ;  it  is  superior  to  white  silicate 
cements.  The  slow  setting  appears  to  be  a  disadvantage, 
but  casts  prepared  from  flooring  plaster  are  sufficiently 
hard  to  be  removed  from  the  mould  after  a  few  days, 
and  (he  hardening  may  then  be  completed  in  a  chamber 
in  which  the  atmosphere  is  kept  saturated  with  water 
vapour,  the  surface  of  the  casts  being  occasionally 
moistened  with  water.  The  setting  may  also  be  some- 
what  accelerated    by   addition    of  about    III    per   cent,    of 

slow  setting  plaster  (prepared  by  burning  at  200° — 
220°  ft).    The  use  of  i  he  microscope  is  recommended 

for  differentiating  the  several    \arieties  of  plaster,  a  small 

quantity  being  rubbed  on  an  object  glass  with  a  drop 

of    water,    and    then    examined.      I'aiticles    which    appear 

fibrous,  turbid,  and  of  a  yellowish-brown  colour  bv 
reflected    light    have   been    produced    by    burning    below 

800*  <'..  and  are  quite  distinct  from  flooring  plaster. 
They  almost  invariably  show  fragments  of  the  needle 
crystals  of  the  original  crude  gypsum.  In  the  case 
of  flooring   plaster,  on   the  other  hand,   there  is  no  ivncc 


of  a  fibrous  structure,  except  when  the  temperature  of 
burning  is  only  800°  C.  The  particles  are  clear  and 
transparent  and  strongly  refractive,  appearing  lighter 
in  colour  than  the  surrounding  water,  and  increase  in 
size  as  the  temperature  of  burning  is  higher.  The  time 
required  for  crystallisation  to  set  in,  as  observed  under 
the  microscope,  serves  to  distinguish  ordinary  plaster 
of  Paris  from  the  slow-setting  soluble  anhydrite.  The 
following  classification  of  the  different  varieties  of  plaster 
is  given,  with  the  temperatures  at  which  they  are 
produced. 


Hemihydrate. 

Mainly  hemihydrate.  \  t^s: 
More  or  less  deny-  >xST3 
drated  hemihy-  i  »  £■* 
drate.  Sets  rapidly  (  S,"Ss- 
with  water  to  form  I  •  o  » 
the  hemihydrate.    /      n% 

Contains  small  quantity  of 
water,  sets  slowly,  at  first 
with  formation  of  hemi- 
hydrate. 

Contains  traces  of  water, 
sets  very  slowly. 

Anhydrous  calcium  sulphate, 
practically  dead-burned. 

Beginning  of  formation  of 
flooring  plaster. 

Flooring  plaster,  with  cryp- 
toform  of  the  granular 
anhydride. 

Normal  flooring  plaster,  with 
full  development  of  the 
granules. 

Flooring  plaster,  with 
granules  of  increased  size 
and  hardness,  and  rising 
content  of  basic  sulphate. 


Ec-5  • 

He's 

^o    .£ 

•S    til  © 


200°— 250°  C. 

250°— 400°  C. 
/     .2?-^_j  (400°— 750°  C. 

m  tc^     750°— 800°  C. 

5^  d  /8oo°  c. 

log 

900°— 1000°  C. 


te~c  © 

2,  -« 


mJ       1000°— 1400°  C. 


-A.  S. 


Calcium    sulphate ;     Relation    between   the    solubility    and 
rate  of  hydration  of .     P.  Rohland.     See  VII. 

Wood  preservation ;  The  meaning  of  decay  and  how  it 
may  be  checked.  W.  F.  Sherfesee.  Scient.  Americiin, 
Suppl.,    1908,    66,    78—80.     [T.R.] 

Threatened    wood    famine.     Paper    and    Pulp,     1908,    27 
[8],  319—320.     [T.R.] 

Sweden  cuts  106,000,000  cubic  feet  more  wood  than 
she  produces.  Russia,  notwithstanding  enormous  forest 
resources,  is  fast  approaching  the  same  condition.  The 
United  States  consumes  annually  from  three  to  four  times 
the  wood  which  its  forests  produce,  and  in  time  will  want 
all  the  wood  that  Canada  can  spare.  It  is  regretfully 
apparent  that  unless  the  countries  of  the  western  hemi- 
sphere apply  systematic  forestry  promptly  and  effectively, 
they  will  be  held  responsible  for  a  world-wide  timber 
famine.  The  German  Empire  has  nearly  35,000,000  acres 
of  forest.  There  is  a  little  over  three-fifths  of  an  acre  of 
forest  for  each  citizen,  and  though  53  cubic  feet  of  wood 
to  the  acre  is  produced  in  a  year,  wood  imports  have 
increasingly  exceeded  wood  exports  for  over  forty  years. 
and  300,000,000  cubic  feet,  valued  at  £16,000,000,  or 
over  one-sixth  of  the  home  consumption  is  now  imported 
each  year.  German  forestry  has  always  led  in  scientific 
thoroughness,  and  now  it  is  working  out  results  with  an 
exactness  almost  equal  to  that  of  the  laboratory  ;  it 
has  solved  the  problem  of  securing  an  increasing  forest 
output  and  increasing  profits  at  the  same  time.  France 
has  not  quite  18  per  cent,  of  its  area  covered  by  forest. 
equivalent  to  three-fifths  of  an  acre  per  capita.  This 
produces  one-third  of  the  home  demand.  The  country 
imports  annually  £6,000,000-worth  of  wood,  and  pays 
£1.200.000  duty'  and  £2,000,000  freight  for  it.  Of  the 
23,600,000  acres  of  French  forests  the  State  owns 
2,707,000.  which  yield  a  clear  profit  of  £1,000,000  a  yi 
The  Government  proposes  to  expend  £10,000,000  bei 
the  work  of  re-foresting  for  protection  is  complete. 
France  and  Germany  together  have  a  population  of 
l(t(l,(K)0.(il)0.  in  round  numbers,  against  the  U.S.A. 
85,000,000,  ami  State  forests  of  14,500,000  acres  against 
100.000,000  acres  of  National  Forests;  but  France  and 
( lermany  spend  on  their  forests  £2,200,000  a  year  and 
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Ml  from  them  in  net  returns  £6*000,000  a  year,  while  the 

Tinted   States   spent    on   the   National   Forests    lasi    year 

-  MHX>     and     secured     a      net      return      of      less      than 

£26,000.        h'ussiu.    More   than   576,000,000  acres,    or   :\\\ 

per  cent,  of  European  Russia  is  forest,  ami  the  Siberian 

forests  of  Asiatic  Russia  contain  about  360,000,000  acres. 
The  Government  owns  86*7  per  cent,  of  the  total  forest 
area.  The  untouched  forest  resources  of  Russia  comprise 
two-thirds  of  the  whole  forest  area  of  Europe.  Over 
£6,000,000  worth  of  wood  is  exported.  From  the 
660,000,000  acres  of  State  forests  which  are  now  being 
worked  the  net  ineome  is  now  nearly  £4,300.000,  or 
3\  cents  per  acre.  Austria-Hunyary. —  Austria  has 
24.000.000  acres  of  forest,  of  which  7  per  cent,  belongs 
to  the  State  and  68  per  cent,  is  private  land.  Of  the 
private  forests  34  per  cent,  is  in  estates  ranging  from 
20.000  to  350,000  acres  in  area,  at  least  75  per  cent,  of 
the  total  forest  area  being  held  in  large,  compact  bodies. 
The  total  net  revenue  from  the  Austrian  State  forests  is 
over  £1,000,000.  Hungary  has  23,000,000  acres  of  forest, 
of  which  the  State  owns  16  per  cent.  From  £2,000,000  to 
£2,400,000  worth  of  wood  is  annually  exported.  Canada. — 
About  one-third  of  the  Dominion  of  Canada,  1,249,000 
square  miles,  or  nearly  800,000,000  acres,  is  classed  as 
woodland,  though  the  area  stocked  with  commercial 
timber  probably  does  not  exceed  260,000,000  acres.  The 
net  exports  of  wood  are  over  2,000,000  tons  a  year.  In 
the  Dominion  and  the  Provinces,  together,  203,500,000 
acres  have  been  made  "  forest  reserves,"  while  the  reserves 
of  British  Columbia,  recently  created,  nominally  cover 
100,000,000  acres,  it  is  believed  that  not  more  than  one- 
tenth  of  this  area  has  a  growth  of  commercial  timber. 
Norway  and  Siceden. — But  20,000,000  acres  of  Norway, 
or  21  per  cent,  is  in  forest.  The  State  owns  less  than 
2,000,000  acres  of  this.  Of  the  forest  region  one-half 
has  to  import  timber,  one-fourth  has  sufficient  for  its 
needs,  and  one-fourth  is  able  to  export  over  1,000,000 
tons,  valued  at  £3,600,000  a  year.  Nearly  two-thirds 
of  the  exports  go  to  England.  Since  1860,  the  State  has 
been  buying  cut-over  lands  in  order  to  plant  them  to 
forest,  and  from  £3,000  to  £4,000  a  year  has  been 
spent  in  this  way.  Sweden  has  nearly  50,000,000  acres  of 
forest.  Since  the  English  import  duties  were  abolished,  the 
wood  exports  from  Sweden  have  increased  till  Sweden 
stands  next  to  Russia,  the  world  leader,  in  wood  exports 
with  £1,800,000  a  year,  representing  nearly  4,500,000 
tons.  England  takes  half  of  this.  The  total  cut  from  the 
forest  is  estimated  at  1000  million  cubic  feet.  The  State 
owns  about  13,500,000  acres,  or  33-2  per  cent.,  and 
controls  4,000,000  acres  more.  From  the  State  lands 
since  1880  the  net  revenue  has  risen  from  £40,000  to 
nearly  £600,000  a  year. 

Patents. 

IAthographic  stone  [from  blast-furnace  slag] ;   Manufactur 

of artificially.     T.    M.    Thorn,    Cheshunt,    Herts. 

Eng.  Pat.  15,964,  July  11,  1907. 

Powdered  slag,  to  which  natural  stone  may  oe  added, 
is  mixed  with  lime  and  water.  The  plastic  mass  is 
moulded  under  pressure  into  slabs,  which  are  hardened 
by  treatment  with  gaseous  carbon  dioxide. — A.  G.  L. 

Meadow-lime  ["  Wiesenkalk  "]  ;    Process  for  the  prepara- 
tion of for  burning.     W.  Virck.     Ger.  Pat.  199,449, 

March  1,  1907. 

On  burning  meadow-lime  in  the  usual  way,  either  the 
mass  falls  completely  to  powder,  or  only  a  half-burned 
product  is  obtained.  This  is  avoided,  according  to  the 
present  patent,  by  mixing  the  meadow-lime  with  quartz 
sand  or  other  silicious  substance. — A.  S. 

Portland  cement  ;   Metlwd  of  making  white .     C.  de  la 

Roche.     Fr.    Pat.    387,670,   Feb.    29,    1908. 

Ax  easily  fusible  aluminium  silicate,  e.g.,  glass,  is  powdered 
and  mixed  with  sufficient  dried  or  calcined  aluminium 
oxide  to  form,  after  burning,  an  artificial  puzzuolana. 
Sufficient  lime  is   added   to    this   mixture   to    bring   the 


proportion  of  lime  up  to  about  64  per  cent.,  and  the  whole 
is  burnt  as  usual,  or,  preferably,  the  mixture  is  treated 
with  steam  under  pressure  in  an  autoclave  and 
subsequently  dehyhrated  by  heating  to  a  high  temperature. 

— A.  G.  L, 

Cement  from  lihist-fn niace  slag  ;    Process  of  manufacturing 

a     sea-water -resisting .      H.      Colloseus,      Berlin, 

Assignor  to  Colloseus  Cement  Co.,  of  New  Jersey. 
U.S.  Pat.  893,706,  July  21,  1908. 

See  Eng.  Pat.  1647  of  1907  ;  this  J.,  1907,  1093.— T.  F.  B. 

Cement  ;    Process  of  manufacturing by  treating  hot 

liquid  blast-furnace  slag  with  solutions  of  alkaline  sub- 
stances. H.  Colloseus,  Berlin,  Assignor  to  Colloseus 
Cement  Co.     U.S.  Pat.  893,707,  July  21,  1908. 

See  Eng.  Pat.  1646  of  1907  ;  this  J.,  1907,  1093.— T.  F.  B. 

Cement ;    Process  of  manufacturing by  treating  hot 

liquid  blast-furnace  slag  with  milk  of  lime.  H.  Colloseus, 
Berlin,  Assignor  to  Colloseus  Cement  Co.  U.S.  Pat. 
893,708,  July  21,  1.908. 

See  Eng.  Pat.  15,764  of  1907  ;  this  J„  1908,  125.— T.  F.  B. 


X.— METALS  AND  METALLURGY. 

Gases;    Occlusion  of  - in  a  special   nickel  steel.     G. 

Belloc.     Compt.  rend.,  1908,  147,  244—245.     (Compare 
this  J.,  1908,  76.) 

The  author  has  analysed  the  gases  occluded  in  a  nickel 
steel  containing  45  per  cent,  of  nickel  and  0d5  per  cent, 
of  carbon.  The  occluded  gases  consisted  of  carbon 
dioxide,  carbon  monoxide,  hydrogen,  and  nitrogen. 
The  carbon  dioxide  was  expelled  completely  at  a  tempera- 
ture below  520°  C,  but  the  nitrogen  only  began  to  come 
off  above  that  temperature ;  the  proportion  of  the  latter 
gas  was  always  quite  small.  The  wire  prepared  from  this 
alloy  yielded  10  times  its  volume  of  total  gas,  whilst 
drillings  from  an  ingot  of  the  same  batch  only  yielded 
3£  times  their  volume.  Whether  this  difference  is  due 
to  an  unequal  distribution  of  the  gas,  or  to  a  loss  or 
absorption  of  gas  in  the  mechanical  preparation  of  one 
or  the  other  of  the  samples,  has  not  been  determined. 
The  alloy  in  question  was  a  reversible  one,  which  changes 
at  350° — 400°  C.  Most  of  the  gas,  therefore,  was  evolved 
when  the  iron  was  in  the  ■y-state  and  the  nickel  was  in  the 
/8-state.  In  the  case  of  the  drillings,  the  evolution  of 
gas  with  rise  of  temperature  was  regular ;  in  that  of  the 
wire,  there  are  two  maximum  points,  one  at  540°  C. 
and  the  other  at  830°  C.  ;  in  this  case  the  variations 
of  composition  of  the  gases  evolved,  are  not  regularly 
progressive,  for  at  about  540°  C.  a  minimum  of  carbon 
monoxide  and  a  relative  maximum  of  hydrogen,  were 
observed,  whilst  above  that  temperature  the  proportion 
of  carbon  monoxide  relatively  increased. — J.  F.  B. 

Iron    sheets ;     Autogenous    welding    of .     Goerens. 

Stahl  und  Eisen,  1908,  28,  1063—1065. 

The  research  was  undertaken  for  the  purpose  of  discovering 
whether  any  difference  arises  in  joints  welded  by  the 
aid  of  a  hydrogen  flame  or  of  an  acetylene  name,  a  possi- 
bility suggesting  itself  that,  by  the  use  of  the  latter, 
a  deposition  of  carbon  might  result  and  cause  the 
iron  at  that  part  to  become  brittle.  For  this  purpose 
a  number  of  samples  were  taken  and  plane  sections 
prepared  by  cutting  vertically  through  the  weld. 
These  were  ground  and  polished  in  the  usual  way.  A 
microphotograph  of  one  portion,  which  had  been  etched 
with  an  alcoholic  solution  of  picric  acid,  showed  that 
the  distribution  of  ferrite  and  pearlite  was  perfectly- 
regular  throughout  the  whole  welded  sheet,  nor  did  it 
differ  when  the  hydrogen  in  the  flame  was  replaced 
by  acetylene.  It  was  however  observed  that  the  particles 
of    enclosed    slag    had    lost    their    thread-like    character, 
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produced  in  the  rolling  of  the  original  plate,  and  appeared 
in  the  •weld  as  irregular  knots,  distinguished  from  those 
of  pearlite  by  their  colour.  The  speculation  that,  by 
the  use  of  acetylene,  a  brittle  joint  would  be  obtained, 
through  separation  of  carbon  from  that  gas,  was  not 
confirmed.  But  the  possibility  did  not  seem  excluded 
that  through  the  use  of  acetylene,  some  enrichment  in 
sulphur  might  have  taken  place  at  the  welded  part.  After 
investigation  it  was  found  that,  in  either  case  (that  of 
hydrogen  or  that  of  acetylene),  the  weld  was  poorer  in 
sulphur  than  the  sheet  itself.  Moreover  the  distribution  in 
the  former  was  always  more  uniform. — C.  A.  W. 

Lead  in  speller  and  ores ;    Determination  of  .     E.  J. 

Ericson.  Eng.  and  Mining  J.,  1808,  86,  178—180. 
The  method  has  been  in  use  for  two  years,  and  is  claimed 
to  be  more  accurate  and  reliable,  especially  in  the  case 
of  small  percentages  of  lead,  than  is  the  usual  sulphate 
precipitation  and  volumetric  molybdate  method.  It 
is  necessary  to  obtain  the  lead  in  solution  as  nitrate 
free  from  sulphates  or  chlorides.  Spelter  is  dissolved 
directly  in  nitric  acid,  but  ores  are  evaporated  with 
sulphuris  in  the  usual  way,  and  the  lead  sulphate  digested 
with  ammonium  carbonate,  and  then  dissolved  in  nitric 
acid.  The  solution  is  made  ammoniacal,  ammonium 
persulphate  added,  and  the  lead  peroxide  produced, 
is  filtered  off  and  washed  with  hot  water,  or  with  a  hot 
10  per  cent,  solution  of  ammonia,  when  copper  or  zinc 
is  present.  The  filter,  with  the  precipitate,  is  placed 
in  the  original  beaker  and  an  excess  of  hydrogen  peroxide, 
acidulated  with  nitric  acid,  is  added  to  decompose  the 
lead  peroxide.  The  excess  of  hydrogen  peroxide  is 
titrated  with  a  standard  potassium  permanganate  solution, 
and  the  lead  is  calculated  from  the  amount  of  hydrogen 
peroxide  consumed  in  decomposing  the  lead  peroxide. 
The  method  of  working  for  various  types  of  ore,  and  for 
spelter,  and  the  theoretical  considerations,  are  described 
in  detail,  and  the  question  of  the  purity  of  commercial 
"  chemically  pure "  lead  for  standardising,  is  also 
incidentally  dealt  with.  An  important  feature  of  this 
process  is  that  lime  does  not  interfere,  nor  do  such  traces 
of  iron  as  the  lead  sulphate  might  carry  down.  A 
hydrogen  peroxide  solution  suitable  for  determining 
the  small  proportion  of  lead  commonly  present  in  spelter, 
is  prepared  by  adding  8 — 10  c.c.  of  the  U.S.P.  hydrogen 
peroxide  and  50  c.c.  of  strong  nitric  acid  to  water,  and 
diluting  to  a  litre.  A  convenient  strength  for  the  per- 
manganate solution  is  for  each  c.c.  to  be  equivalent  to 
0-001  grm.  of  iron.  This  is  theoretically  equivalent  to 
0-00185  grm.  of  lead,  but  it  is  found  that  this  factor 
gives  too  low  a  result,  and  the  empirical  factor  of 
0-00192  grm.  of  lead  per  c.c,  which  gives  results  agreeing 
exactly  with  those  obtained  by  the  standard  gravimetric 
method,  is  recommended.  When  1-92  grm.  of  the  sample 
is  taken,  each  c.e.  will  therefore  represent  0-1  per  cent, 
of  lead.  For  zinc  ores  containing  several  per  cent,  of 
lead,  a  solution  of  hydrogen  peroxide  two  or  three  times 
the  usual  strength  should  be  employed,  and  if  25  c.c. 
fail  to  dissolve  the  lead  peroxide,  another  25  c.c.  should 
be  added,  and  a  blank  run  on  the  same  amount  of  hydrogen 
peroxide.  For  lead  ores  and  concentrates,  the  peroxide 
should  be  five  times,  and  the  permanganate  three  times 
the  strength  required  for  spelter. — F.  R. 

Zinc-copper-nickel   alloys ;     Constitvtion   of and   of 

the  binary  copper-nickel,  zinc-copper,  and  zinc-nickel 
Uttoya.  V.  E.  Tafel.  Metallurgie,  1908,  5,  343— 352, 
375     398,  413—430. 

Tin:  author  lias  investigated  the  constitution  of  alloys 
of  zinc,  copper,  and  nickel  by  means  of  a  large  number 
of  melting-point  curves  and  diagrams,  and  of  miero- 
photographs.  Regarding  copper-nickel  alloys,  he  confirms 
tbe  results  obtained  by  Guertler  and  Tamman  (Z.  anorg. 
Chem.,    52,    172).    For    zinc-copper   alloys,    Shepherds 

results  (this  .1.,  19(15,  241)  are,  on  the  whole,  confirmed. 
The  six  kinds  of  mixed  crystals  descrihed  by  Shepherd 
exist  iii  the  system.  In  addition,  the  existence  of  the 
(••impound,  ( 'ii._,Xii:i,  with  a  melt  ine;-  point  of  880°  <'.,  18 
practically  certain,  bcine;  ennlirmid  by  the  electrical 
conductivity  curve  ;  this  compound  possesses  great 
hardness  and  brittleness,  a  silver  -white  colour,  and  con- 


siderable resistance  towards  reagents.  The  existence 
of  a  second  compound,  Cu2Zn,  is  possible ;  other  com- 
pounds do  not  exist.  Roberts-Austen's  line  e' — e", 
and  Shepherd's  lines  e3 — e4,  and  C — c^  could  not  be  traced. 
The  line  G — F  slopes  by  6—7°  towards  the  zinc  end. 
Mixtures  of  about  equal  parts  of  the  two  metals  segregate 
considerably  during  the  melting.  In  the  zinc-nickel 
series  of  alloys  seven  different  solid  phases  exist,  namely, 
pure  zinc,  a  solid  solution  with  12-2 — 23-0  per  cent,  of 
nickel,  the  compound,  NiZn3,  with  23  per  cent,  of  nickel 
(m.'p.!876°  C),  a  solid  solution  with  39-7  to  49-0  per  cent, 
of  nickel,  and  three  other  phases  the  composition  of  which 
could  not  be  ascertained.  Mixtures  containing  more 
than  50  per  cent,  of  nickel  could  not  be  prepared,  their 
melting-points  lying  above  the  boiling-point  of  zinc. 
The  conditions  existing  in  the  system  of  zinc-copper- 
nickel  alloys  are  exceedingly  complicated.  No  ternarv 
compound  or  ternary  eutectic  point  could  be  found. 
The  diagram  shows  three  main  mixtures  of  solid  solutions 
and  compounds,  the  mixture  richest  in  zinc  consisting 
of  crystals  of  Cu2Zn3  and  NiZn3.  The  alloys  show  a 
great  tendency  towards  segregation.  An  alloy  containing 
15-3 — 20  per  cent,  of  nickel,  73 — 80  of  copper,  and  7  of 
zinc  has  the  colour  and  ductility  of  silver  ;  alloys  con- 
taining 33 — 40  of  nickel,  7 — 20  of  copper,  and  40 — 52 
of  zinc  possess  great  hardness  and  toughness. — A.  G.  L. 

White  metal  and  similar  alloys;    Analysis  of .     E. 

Schiirmann      and      W.     Scharfenberg.     Mitt.    Konigl. 
Materialprufungsamt.,  1907,  25,  270—274. 

One  grm.  of  the  alloy  is  covered  with  10  c.c.  of  hydro- 
chloric acid  (sp.  gr.  1*12),  and  bromine  added  drop  by 
drop,  the  mixture  being  cooled.  When  the  alloy  has 
dissolved,  the  excess  of  bromme  is  exjielled  by  a  current 
of  carbon  dioxide.  A  solution  of  3 — 4  grms.  of  tartaric 
acid  is  now  added  and  the  liquid  then  made  distinctly 
ammoniacal.  Tin,  antimony,  and  arsenic  are  separated 
from  copper,  lead,  etc.,  by  Finkener's  method,  with 
sulphuretted  hydrogen  water,  about  0-5  grm.  of  tartaric 
acid  being  added  to  prevent  the  carrying  down  of  tin  and 
antimony  by  the  precipitate.  The  filtrate  is  acidified 
slightly  with  sulphuric  acid,  warmed  to  60°  C,  and  the 
tin,  antimony,  and  arsenic  then  precipitated  with 
sulphuretted  hydrogen.  This  precipitate  is  filtered  off, 
dissolved  in  a  small  quantity  of  a  mixture  of  bromine 
and  hydrochloric  acid,  and  the  excess  of  bromine  expelled 
by  means  of  a  current  of  carbon  dioxide.  Ammonia 
is  added  to  very  slight  alkalinity,  followed  immediately 
by  about  5  grms.  of  oxalic  acid.  The  liquid  is  diluted 
to  400  c.c,  and  whilst  boiling,  a  current  of  sulphuretted 
hydrogen  is  passed  in,  the  volume  of  the  liquid  being 
meanwhile  kept  constant  by  additions  of  water.  After  30 
to  45  minutes  the  precipitate  of  antimony  sulphide 
should  be  well  granulated.  The  boiling  is  continued 
for  a  further  quarter  of  an  hour,  and  the  current  of 
sulphuretted  hydrogen  for  another  5  minutes.  The 
precipitate  is  filtered  hot  and  washed  with  1  per  cent, 
oxalic  acid  solution,  which  has  been  saturated  with 
sulphuretted  hydrogen.  It  is  next  dissolved  in  bromine- 
hydrochloric  acid  and  the  separation  repeated.  The 
re-precipitated  antimony  sulphide  is  dissolved  in  50  e.o, 
of  45  per  cent,  sodium  sulphide  solution  in  a  weighed 
platinum  dish  with  a  matt  surface,  and  50  c.e.  of  a  25  per 
cent,  solution  of  sodium  sulphide  added,  together  with 
1  grm.  of  pure  sodium  hydroxide.  The  liquid  is  warmed 
to  50  or  60°  0.  and  electrolysed  for  about  half  an  hour 
with  a  current  of  1-5  volts  and  0-2  ampere  until  a  distinct 
deposit  of  antimony  is  obtained,  when  the  current  intensity 
is  increased  to  2-0  volts  and  0-0  anipero  for  another 
I.1,  hours.  30  c.c  of  sodium  sulphide  solution  are  then 
added  and  the  current  increased  to  2-5  volts,  and  when 
no  further  deposition  of  antimony  occurs,  the  liquid  l> 
rapidly  poured  off,  the  dish  washed  successively  with  hot 
water,  alcohol,  and  ether,  dried  and  weighed.  The 
liltrate,  which  is  now  free  from  antimony,  is  rendered 
slightly  ammoniacal,  then  acidulated  with  acetic  acid, 
heated'  to  boiling,  and  treated  with  a  current  of 
sulphuretted  bydrogen  for  3  hours.    The  .solution  must 

be  kept  slightly  acid.  After  standing  for  some  time 
on  the  water-bath,  the  liquid  is  filtered  and  the  precipitate 
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washed  several  tarns  with  hot  ammonium  sulphate 
solution.  The  precipitate  of  tin  sulphide  is  dried  at 
liff  C.  ami  converted  into  Btannio  oxide  by  treatment 

with  nitric-  arid.-    W.S. 

* 'rod net  ion  of in  1907.    Advance  Statement. 

C.  K.  Siebenthal,  (J.S.  Geological  Survey,  Department 
of  the  Interior.     [T.U.| 

The  production  and  consumption  of  spelter  in  the  I'nited 
States,  and  the  world's  produetion.  in  tons  of  2000  lb., 
in  1906  and  1907,  are  given  in  the  following  tallies: — 

General  Total*. 


1906.         1907. 


Production  of  spelter  in 
the  United.  States    . 

Consumption  of  spelter 
in  the  United  States. 

Production  of  spelter  in 
the  world 


224,770  249,860 
221,781  228,509 
775,871     813,842 


Increase  in  1907. 
Quantity.  Percentage. 


25,090 

6,728 

37,771 


11-2 
3-0 
4-9 


Consumption  of  spelter  in  the  United  States  in  1906 
and  1907. 


1906. 

1907. 

Supply — 
Stock  at  beginning  of  year 

Production 

Imports  for  consumption 

3,463                          3,824 

224,770                     249,860 

2,043                          1,761 

Total  available 

Withdrawn — 

Stock  at  close  of  year   . 
Exports,  foreign,  in  bond 

230,276 

3,824 

1 

4,670 

255,445 

26,364 

9 

563 

Total  withdrawn    . 

Apparent  domestic 
consumption    . . . 


8,495 


221,781 


26,936 


228,509 


World's  production  of  spelter  in  1906  and  1907. 


Quantity. 


Country. 

1906. 

1907. 

Austria  and  Italy    

1,131 

11,883 

168,067 

59,293 

57,971 

16,150 

10,595 

75,729 

150,282 

224,770 

1,098 
12,522 

France  and  Spain    

170,307 
61,438 

Poland    

United  States 

61,286 
16,526 
10,735 
77,459 
152,611 
249,860 

Total 

775,871 

813,842 

.Vote. — The  figures  for  the  production  of  spelter  in  the  United 
States  include  only  spelter  derived  directly  from  ore,  and  exclude 
all  zinc  derived  from  secondary  sources. 

Coppe)  ;     Production    of  — —   in    United  States.     L.    C. 
Graton,  Mining  World  (Chicago),  August  1,  1908.   [T.K.] 

The  produetion  of  copper  in  the  United  States  in  1907 
was  868,996,491  lb.  From  the  record  figures  of  1906  this 
is  a  decrease  of  48,809,191  lb.,  or  5-6  per  cent. — the  largest 
actual  decrease  ever  recorded  and  the  largest  relative 
decrease  since  the  American  copper  industry  became 
important. 

Of  the  total  quantity,  approximately  10,075,048  lb. 
in  blister  were  produced  in  foreign  smelters  from  domestic 
materials  exported.  In  addition  to  the  domestic  materials 
handled,  smelters  in  this  country  turned  out  as  blister, 
64,145,6481b.  from  foreign  ore,  concentrates,  and  matte, 
blister  containing  42,350,963  lb.  was  exported 


unrefined,  while  blister  from  foreign  sources  containing 
approximately  183,630,132  lb.  of  fine  copper  was  imported 
for  refining  in  this  country. 

The  production  in  1907  of  refined  new  oopper  of 
domestie  origin,  was  784,271,427  lb.,  a  decrease  of 
103,410,96*0  lb.,  or  13-2  per  cent.,  from  1906.  The  total 
output  of  refined  copper  (exclusive  of  domestic  scrap,  etc.) 
by  domestic  refineries  in  J!KI7  was  1,032,510,2471b.  The 
details  of  production  for  4906  and  1907  are  shown  in  the 
following  ti&ble,  which  is  based  on  actual  returns  from  all 
refineries  :  — 

Production  of  fine  copper  in  1906  and  1907. 


Electrolytic . 

Lake 

Casting 

Total 

Total  out- 
put of  do- 
mestic re- 
fineries     


1906. 


Domestic 
origin. 


Foreign 
origin. 


1907. 


Domestic 
origin. 


Foreign 
origin. 


lb. 

648,614,592 

205,608,382 

33,459,413 


lb.  lb. 

191,370,022  592,326,608 

—  178,534,141 

—  13,410,678 


lb. 
245,062,814 

3,182,006 


887,682,387    191,370,022  1784,271,427  |  248,244,820- 


1,079,052,409 


1,032,516,247 


The  1907  figures  for  domestic  electrolytic  include 
34,917,988  lb.  of  Lake  copper  which  were  refined  electro- 
lytically  ;  those  for  1906  contain  24,017,833  lb.  of  Lake 
copper.  The  figures  for  domestic  casting  exclude  Lake 
copper  and  copper  recovered  from  secondary  materials. 
In  addition  to  the  above  production  of  refined  copper, 
25,129,6171b.  (of  which  8,316,8611b.  were  electrolytic 
and  the  balance  casting)  were  recovered  during  the  year 
by  the  regular  copper  refining  companies  of  the  country 
from  domestic  scrap,  drosses,  etc.,  and  returns  from 
practically  all  the  known  refiners  of  secondary  materials 
indicate  that  35,355,9661b.  additional  were  turned  out 
by  them  as  casting  copper  and  in  alloys.  The  copper 
produced  from  secondary  sources  in  1907  was  therefore 
somewhat  over  60,000,0001b.,  or  more  than  7-5  per  cent, 
of  the  year's  production  of  new  copper. 

The  following  stocks  of  refined  copper  were  on  hand  at 
the  beginning  and  end  of  the  year:  Jan.  1,  1908, 
125,745,796  lb.  ;  Jan.  1.,  1907,  46,497,181  lb.  ;  stocks 
increased  during  1907,  79,248,615  lb. 

In  addition  to  these  stocks  of  refined  copper,  there  were 
at  smelters,  in  transit  to  the  refineries,  and  at  the  refineries,, 
blister  copper  and  material  in  process  of  refining  to  the 
amount  of  135,310,239  lb.  on  Jan.  1.  1907.  and  of 
175,254,659  lb.  on  Jan.  1,  1908. 

The  apparent  consumption  of  refined  new  copper  hi 
the  United  States  in  1907  was  about  485,000,000  lb., 
as  compared  with  about  685,000,000  lb.  in  1906.  One 
method  of  deriving  these  figures  is  based  on  the  total 
refinery  output.     The  data  are  as  follows  : — 

Consumption  of  refined  copper  {in  pounds). 


1906.                     1907. 

1,079,052,409       1,032,516,247 
28,191,053               (a) 
72,270,417            46,497,181 

Refined  copper  exported    

1,179,513,879       1,079,013,428 

(6)446,750,711      (6)465,496,007 

46,497,181          125.745,796 

493,247.892          591,241,803 

686,265,987   ;       487,771,625 

(a)  Comparison  of  import  and  refinery  figures  indicates  that  no 
unmanufactured  refined  copper  was  imported  into  the  United 
States  in  1907. 

(6)  Figures  furnished  by  the  Bureau  of  Statistics  and.  reduced 
to  terms  of  refined  copper. 
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It  is  probable  that,  in  addition  to  the  consumption 
above  shown,  most  or  all  of  the  60,000,000  lb.  or  more 
or  reworked  copper  was  consumed. 


British    lead   trade. 


Mining    World    (Chicago),    Aug. 
1908.     [T.R.1 


1. 


During  the  six  months  ending  with  June,  the  imports 
of  lead  into  Great  .Britain  were  117,312  long  tons,  as 
against  95,235  tons  for  the  corresponding  period  last 
year,  showing  an  increase  of  22,277  tons,  or  about  23  per 
cent.  Of  this  year's  imports  Spain  supplied  52,311  tons, 
as  against  53,366  tons  in  1907  ;  Australia,  29,038  tons 
against  25,620  tons ;  the  United  States,"  20,201  tons 
against  7297  tons  ;  while  the  remainder  came  from  various 
other  countries. 

Exports  of  lead  for  the  half-year  were  27,793  tons,  as 
against  25,807  tons  for  the  same  period  in  1907  ;  an  increase 
of  1986  tons,  or  nearly  8  per  cent.  Of  this  vear's  exports 
Russia  received  7339  tons  against  5760  tons  in  1907  ; 
France,  2549  tons  against  1339  tons ;  British  India, 
2935  tons  against  2481  tons  :  China  (including  Hong 
Kong),  1881  tons  against  1864  tons  ;  Japan,  1985  tons 
against  2391  tons;  Canada,  1944  tons  against  3003  tons  ; 
while  the  remainder  went  to  a  number  of  other  countries. 

Patents. 


Vanadium  ';    Process  of  reducing from  sulphide  ores. 

F.  M.  Becket,  Niagara  Falls,  N.Y.,  Assignor  to  Electro 
Metallurgical  Co.,  W.  Va.  U.S.  Pat,  893,128,  Julv  14, 
1908. 

Vanadium  is  reduced  by  smelting  its  sulphide  with  carbon 
and  an  oxygen  compound  of  a  metal  "  having  a  relatively 
high  affinity  for  sulphur,"  e.g.,  of  an  alkali  or  alkaline- 
earth  metal. — A.  G.  L. 

Zinc ;     Process    and    apparatus    for    refining .     R. 

Ziesing,  Assignor  to  The  Grasselli  Chemical  Co.,  Cleve- 
land, Ohio.  U.S.  Pats.  893,415  and  893,560,  Julv  14, 
1908. 

(1).  Zinc  is  separated  from  heavier  metals  by  charging  the 
alloy  into  retorts  heated  only  from  above,  the'  zinc  distilling 
from  the  upper  surface  of  the  molten  mass,  whilst  the 
heavier  metal  (e.g.,  lead)  accumulates  in  the  constricted 
lower  part  of  the  retort.  (2).  The  furnace  consists 
essentially  of  a  combustion  chamber,  in  the  lower  part  of 
which  retorts  are  placed  transversely.  The  retorts  are 
supported  and  shielded  from  heat  along  the  bottom  and 
lower  side  portions  ;  the  upper  parts  of  the  retorts  are 
made  relatively  thin-walled,  and  means  are  supplied  for 
directing  the  heat  downwards  on  to  the  retorts. — A.  G.  L. 

Metal  values  from  [cyanide]  solutions  ;  Method  of  recovering 
— — .  W.  A.  Hendryx,  Denver,  Colo.  U.S.  Pat,  893,581, 
July  14,  1908. 

A  cyanide  or  other  solution  containing  dissolved  metals 
is  intimately  mixed  with  zinc  dusl  or  other  precipitant, 
so  as  to  precipitate  a  part  of  the  dissolved  metals.  The 
undissolved  zinc  and  the  separated  metals  arc  then  formed 

into  a  layei-,  through  which  the  solution  is  passed,  \\hereh\ 
the  remainder  of  the  dissolved  metals  is  precipitated 

—A.  G.  L. 

(1).  Copper-dad  iron  and  Med.  (2),  (3),  and  (4).  Metal 
body;    Compound  and  process  of  producing  same. 

•'■  !•'■  Monnot,  !  ignor  to  Duplex  Metals  Co.,  \ew 
York.  U.S. Pats. 893,932,  893,933,894,163  and  894  Mil 
duly  21,   L908. 

(1).  Claim  is  madi  for  a  compound  metal  composed  of 
iron  or  Bteel  oovered  with  a  welded-on,  poreless,  den  e 
coating    of    copper  ...  0i    temperature, 

mechanical  fcrei  i  <  b,  and  the  action  of  cutting  tools.  (2). 
The   mi...  ofaferrou    metal  is  coated  with  a  non-ferrous 

metal,  ,-mcl,  a   copper,  by  beating  the  lattertos  ten rature 

much  above  its  melting  point,  and  bringing  it  m  contaol 


with  the  ferrous  metal,  and  then  molten  gold  is 
interspersed  between  the  iron  surface  and  the  copper  of 
the  copper-coated  metal.  (3).  The  surface  of  a  body 
of  metal  is  brought  in  contact  with  another  metal  heated 
to  a  temperature  much  above  its  melting  point,  and  after 
the  formation,  in  this  manner,  of  a  "  weld-film  "  upon  the 
first  metal,  the  latter  is  removed,  under  conditions  preclud- 
ing oxidation,  and  then  brought  in  contact  with  a  third 
metal  in  a  molten  condition.  (4).  The  surface  of  a  body 
of  metal  is  brought  in  contact  with  another  metal,  e.g., 
copper,  heated  to  a  temperature  much  above  its  melting 
point,  and  the  copper-coated  metal  is  then  brought  in 
contact  with  molten  silver. — A.  S. 

Furnace  ;   Metallurgical  ■ .      W.  N.  Best,  Los  Angeles, 

Cal.,  Assignor  to  J.  H.  and  E.  Best,  Quincy,  111.     U.S. 
Pat.  894,107,  July  21,  1908. 

The  furnace  comprises  a  reducing  chamber  and  a  lire 
chamber,  with  a  "  vestibule  "  between  the  two,  and  two 
lateral  crucible  chambers  on  opposite  sides  of  the  vestibule, 
and  communicating  therewith  by  passages.  The  floor  of 
the  reducing  chamber  slopes  downwards  towards  the 
vestibule,  and  the  floor  of  the  latter  is  at  a  lower  level  than 
that  of  the  adjoining  fire  chamber,  and  slopes  downwards 
on  each  side  towards  the  crucible  chambers.  Flames  from 
oil  burners. are  directed:  (1),  into  the  fire  chamber  and 
across  the  passages  leading  from  the  vestibule  to  the 
crucible  chambers  ;  and  (2),  downwards  into  the  crucible 
chambers  and  along  these  passages  towards  the  vestibule. 
Air  is  forced  through  the  sloping  floors  of  these  passages, 
under  the  inflowing  molten  metal,  in  the  direction  of  the 
crucible  chambers. — A.  S. 


Puddling-furnace. 


J.  P.  Roe.    Fr.  Pat.  388,018,  Mar.  10, 
1908. 


Thk  invention  is  an  improvement  on  Fr.  Pat.  312,462, 
of  1901.  The  furnace  is  mounted  on  hollow  trunnions,  II. 
and  can  he  oscillated  to  and  fro  by  means  oi  the  toothed 
wheels.  j\l.  The  hearth  of  the  furnace  is  inclined  upwardi 
from  the  centre,  T,  towards  the  ends.  U,  V,  SO  that  the 
molten    iron   always   101111-.  a    thin   layer,   excepl    when    the 
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■furnace  is  tilted  right  over  to  one  .-nit-,  when  the  iron 
collects  in  the  semi-circular  receptacle,  W.  At  the  other 
side  of  the  hearth  is  placed  the  door.  1..  controlled  through 
connecting-rods  by  the  rack  arrangement,  Qj,  Q2,  Qg, 
which  is  operated  pneumatically  from  the  cylinder.  I'. 
The  furnace  is  discharged  through  this  door,  L,  charging 
taking  place  through  the  opening,  R,  whilst  the  progress 
of  the  puddling  can  be  watched  through  another  opening, 
The  roof  of  the  furnace  is  curved  down  from  the  centre, 
a.  towards  the  ends,  b,  b,  where  the  two  chimneys,  K,  K, 
are  placed,  which  meet  each  other  again  at  the  top,  as 
shown. — A.  6.  L. 

Smelting  process  [for  sulphide  ores].     J.  H.  Bovd,  Denver, 
Colo.     U.S.    Pat.    894,111,    July    21,    1908. 

In  the  smelting  of  sulphide  ores,  claim  is  made  for  the 
serration  of  the  sulphur  from  the  fused  ore,  in  the  zone 
of  the  furnace  below  the  fusion  zone,  by  bringing  the  ore 
matte  in  contact  with  the  coke,  without  access  of  the  air 
blast.  It  i>  stated  that  the  sulphur  is  removed  in  the 
form  of  carbon  bisulphide  whilst  the  lead,  gold,  and 
silver  are  left  in  the  metallic  state  and  the  copper  as 
matte. — A.  S. 

Aluminium  alloys.  Centralstelle  f.  YVissenschaftlich- 
Technische  Untersuchungen  G.m.b.H.,  Xeubabelsberg, 
(•iermariv.  Eng.  Pat.  26.322,  Nov.  28,  1907.  Under 
Int.  Conv.,  Jan.  10,  1907. 

See  Fr.  Pat.  384,187  of  1907  ;  this  J.,  1908,409.— T.  F.  B. 

Crucible  furnaces  and  the  like.  L.  Rousseau,  Argenteuil, 
France.  Eng.  Pat.  6028,  March  18,  1908.  Under  Int. 
Conv.,  March  20,  1907. 

See  Fr.  Pat.  375,915  of  1907  ;  this  J.,  1907,  1014.— T.  F.  B 

Metal  body ;     Compound and  process  of  producing 

-ame.      J.  F.  Monnot,  Assignor  to  Duplex  Metals  Co., 
Xew  York.    U.S.  Pat.  894,162,  July  21,  1908. 

See  Eng.  Pat.  8913  of  1906 ;   this  J.,  1907,  532.— T.  F.  B. 

Orrs    containing    arsenic;    Process  for  treating .     T. 

Barton  and  T.  B.  McGhie.     Fr.  Pat.  387,766,  Jan.  28, 
1908.    Under  Int.  Conv.,  March  23,  1907. 

See  Eng.  Pat.  7034  of  1907  ;  this  J.,  1908,  448.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

( A .)— ELECTRO-  CHEMISTRY. 

Copper  compounds';    Electrolysis  of  solutions  of .     J. 

Meyer.     Bull.  Soc.  Chim.  Belg.,  1908,  22,  259—291. 

The  theory  of  Foerster  and  others  as  to  the  electrolysis 
of  solutions  of  cupric  sulphate,  according  to  which  the 
amount  of  cuprous  oxide  formed  at  potentials  too  low 
•for  the  separation  of  metallic  copper  amounts  to  Cu20  = 
143-2  for  2  x  96540  Coulombs,  does  not  represent  the 
■whole  of  the  facts  ;  the  amount  of  cuprous  oxide  formed 
is  less  than  half  that  required.  Cuprous  oxide,  under 
certain  circumstances,  dissolves  in  solutions  of  cupric 
sulphate,  especially  when  hot,  and  its  solution  is  followed 
by  a  deposition  of  basic  cupric  salt.  The  formation  of 
cuprous  oxide  at  the  cathode  is  a  purely  chemical  pheno- 
menon. Cu  +  Cu804  +  H20  ■*  CugO  +  H2S04,  and  the 
amount  formed  is  independent  of  the  current  and 
of  the  concentration  of  the  cuprous  ions.  The  determination 
of  cuprous  oxide  along  with  metallic  copper  can  be  effected 
by  dissolving  a  known  weight  of  the  mixture  in  a  neutral 
solution  of  iron  alum,  and  determining  the  amount  of 
ferric  salt  reduced  by  means  of  permanganate,  a  given 


weight  of  metallic  copper  requiring  as  much  oxygen  as 
twice  the  weight  of  copper  in  the  form  of  cuprous  oxide. 

—J.  T.  D. 

Bismuth';    Electrolytic  determination   of .     J.    Peset. 

See  XXIII. 


Patents. 

Electric  cables  ;   Vacuum  drying  and  impregnating  apparatus 

for .     E.     Passburg,     Berlin.     Eng.     Pat.     3507, 

Feb.  15,  1908. 

The  apparatus  consists  of  two  substantially  concentric 
heaters,  in  the  annular  space  between  which  is  placed  the 
cable  wound  on  a  frame.  The  heating  may  be  effected 
by  means  of  steam  or  electrically.  The  annular  space  is 
evacuated  during  the  heating,  and  may  be  used  for  the 
impregnation  of  the  cable  by  liquids  at  the  end  of  the 
drying. — A.  G.  L. 

Hypochlorite  solutions;  Manufacture  of by  electro- 
lytic means.  W.  P.  Digbv,  London.  U  S.  Pat. 
892,983,  July  14,  1908. 

See  Eng.  Pat,  21,949  of  1905  ;  this  J.,  1906, 1156.— T.  F.B 

Filaments  ;    Metal  electric  lamp  ■ — - — .     Eng.  Pat,  11,524. 
See  II. 

Metallic   filament   incandescent  electric  lamps.     Eng.    Pat. 
17,817.     Sec  II. 

Electric  conductors.     Eng.   Pat.  24,707.     See  II. 

Tungsten  filaments.     Fr.   Pat.   387,792.     See  II. 

Electric  lamp  filaments.     Fr.  Pat.  387,993.     See  II. 

Metal  filaments  of  electric  incandescence  lamps.     Fr.   Pat. 
388,000.     See  II. 

Camphor ;    Converting  iso-borneol  into by  elecrolytic, 

oxidation.     Fr.  Pat.  387,539.     Sec  XX. 

(B. )— ELECTRO-METALLURGY. 

Silver ;    Electrolytic  preparation  of  chemically  active . 

N.    Tananajew.     J.    Russ.     Phys.-Chem.      Ges.,     1908, 
40,  197—203.     Chem.  Zentr.,  1908,  2,  385. 

An  aqueous  solution  containing  1-5  per  cent,  of  silver 
nitrate  and  about  1  per  cent,  of  nitric  acid  is  warmed 
to  40"  C,  and  a  current  from  four  accumulators  is  led 
through  it  between  two  platinum  electrodes,  the  cathode 
being  enclosed  in  a  porous  earthenware  cylinder.  A 
spongy  amorphous  deposit  of  silver  is  obtained  which 
is  very  active  chemically. — A.  S. 

Patents. 

Precious    metals    from    slimes,    etc.  ;     Apparatus    for  the 

recovery   of .     A.    J.    Forget,    Los    Angeles,    CaL 

U.S.  Pat.  893,472,  July  14,  1908. 

Cyanide  solution  and  slimes  are  circulated  in  a  tank 
provided  with  a  central  agitator  for  causing  vertical  move- 
ment of  the  material  therein,  and  with  electrodes  disposed 
tangentially  to  the  vertical  movement.  The  anodes 
are  of  lead  covered  with  a  thin  coating  of  copper,  and 
the  cathodes  consist  of  iron.  Both  sets  of  electrodes 
are  protected  by  permeable  coverings. — A.  G.  L. 

[Copper]  sulphide  ores  ;    Method  of  treating .     W.  A. 

Hendryx,  Denver,  Colo.     U.S.   Pat.   893,580,  July   14, 

1908. 
Copper  ore  is  treated  with  a  solution  of  ferric  sulphate 
and    an  electric  current  is  passed  through  the  mixture 
using  insoluble  anodes,  so  as  to  deposit  copper  and  to 
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regenerate  the  ferric  sulphate  in  presence  of  the  ore. 
The  solution  is  finally  separated  from  the  ore,  and  the 
copper  in  solution  deposited  by  repeatedly  passing  the 
liquid  between  electrodes,  after  which  the  solution  is 
used  for  a  fresh   batch  of  ore. — A.  G.  L. 

Zinc;     Electric    furnace    for    the    continuous    extraction 

of from  its  ores.     E.  F.  Cote  and  P.  R.  Pierron. 

Second    Addition,    dated   Feb.    12,    1908.    to   Fr.    Pat. 
385,018,   Feb.   22,   1907   (this  J.,   1908,   342  and  632). 

The  crucible  is  provided  with  a  conducting  lining  forming- 
one  of  the  electrodes,  and  at  the  centre  of  the  base  is  a 
protuberance,  which  thus  increases  the  current  density 
in  the  centre  of  the  bath.  At  the  base  of  the  condenser 
is  a  basin  in  which  the  liquid  zinc  collects,  one  electrode 
of  the  condenser  dipping  into  the  zinc,  so  that  the  latter 
is  electrically  heated  and  submitted  to  a  refining  process. 
The  material  is  introduced,  by  distributing  mechanism, 
through  an  opening  in  the  cover  of  the  furnace  near 
to  the  upper  electrode,  the  mechanism  preventing  the 
formation  of  zinc   powder  in  the  charging  orifice. — B.  N. 

Furnace  ;     Electric for    the    manufacture    of    steel. 

Soc.    des    Acieries    et    Forges    de    Firminy.     Fr.    Pat. 
387,747,  March  4,  1908. 

The  furnace  is  provided  with  one  or  more  electrodes 
of  the  same  polarity,  the  crucible  forming  the  electrode 
of  opposite  polarity.  The  crucible  is  composed  of  a 
series  of  layers,  made  from  mixtures  of  bases,  such  as 
magnesia  and  lime,  in  varying  proportions,  together  with 
a  carbonaceous  material,  such  as  graphite,  tar,  or  pitch, 
the  proportions  of  the  latter  decreasing  in  the  various 
layers  from  the  exterior  to  the  interior.  During  a 
preliminary  heating  of  the  furnace,  the  internal  layers, 
which  are  bad  conductors  when  cold,  become  conductive, 
and  retain  this  property  after  cooling  to  the  ordinary 
temperature. — B.  X. 

Ores  and  mettdlurgical  products  containing  volatile  metals  ; 

Treatment  of in  the  electric  furnace.     K.   Kaiser. 

Ger.  Pat,  199,437,  Dec.  13,  1906. 

Oxide  ores  before  being  reduced  to  metal  by  reducing 
gases  in  the  electric  furnace,  are  treated  with  air  or  other 
gases  containing  oxygen.  This  latter  treatment  is 
especiallj-  suitable  for  the  treatment  of  ores  containing  both 
volatile  and  non-volatile  metals.  It  is  stated  that  complete 
separation  of  the  two  metals  is  effected,  e.g.,  of  zinc  and 
iron  in  burnt  pyrites.  Sulphide  ores  may  also  be  treated 
by  this  prof-ess.-  A    S. 

Electrolytic   metal   plating  ;     Device   for    producing . 

A.    Schmitz,    Brussels.     U.S.    Pat.    893,814,    July   21, 
1908. 

SeeF..  Pat.  302,182 of  L906;  this  J.,  L906,  644.— T.  F.  B. 

Metallic    paper   or   analogous   articles;    Process   for   tin 

production    ol .     S.    O.    Cowper-Coles.     Fr.    Pat. 

:;s7.704,   Feb.    29,    L908.      Under   Int.    Con\  .    March    1 
19(17. 

See  Eng.  Pat.  Ids!  of  1907;    this  J.,  L908,  342.— T,  F.  B. 


XII. -FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Catalytic  actions  of  colloidal  metal-'  of  Iln  platinum  group. 
IV.  I'tdnclion  catalyses  with  CoUotdal  palladium,. 
{Reduction    of   oils   and   of   oleic   acid].      ('.     I',i;il    and    K 

Roth.     Bcr.,  1908,  41,  2282—2291. 

It  baa  been  Found  possible  to  reduce  oleic  acid  and 
vegetable  and  animal  oils  (castor  oil,  olive  oil,  and  fish 
liver  oil)  by  means  of  hydrogen  in  presence  of  colloidal 
palladium  (see  this  •!.,    L904,  208).     Oleic  acid. — 0-5  grm. 


of  oleic  acid  was  neutralised  with  N/1  potassium  hydroxide, 
and  the  solution  diluted  with  water  to  10  c.c.  To  this, 
0-081  grm.  of  a  preparation,  containing  61-16  per  cent, 
of  palladium  hydrosol,  dissolved  in  8  c.c.  of  water,  was 
added,  and  the  mixture  sucked  into  a  special  gas  burette 
containing  67  c.c.  of  hydrogen.  After  about  19£  hours, 
37-2  c.c.  of  hydrogen  (0°  C.  and  760  mm.)  had  been 
absorbed,  the  volume  necessary  for  the  complete  reduction 
of  the  oleic  acid  being  39-4  c.c.  From  the  reduction- 
product,  0-446  gi'm.  of  stearic  acid  was  isolated  by  treat- 
ment with  acid  and  extraction  with  chloroform.  In  a 
second  experiment  with  2  grms.  of  oleic  acid,  1-7  grms. 
of  stearic  acid  were  obtained,  or  about  60  per  cent,  of  the 
theoretical  yield.  Castor  oil. — 0-5  grm.  of  castor  oil 
was  dissolved  in  13  c.c.  of  absolute  alcohol,  and  0-081  grm. 
of  the  colloidal  palladium  in  6  c.c.  of  water  and  6  c.c. 
of  ether  added.  32-86  c.c.  of  hydrogen  were  absorbed 
in  6  hours  as  against  the  theoretical  quantity  (calculated 
from  the  iodine  value)  of  36-8  c.c.  The  hydrogenised 
fat  was  separated  by  extraction  with  chloroform.  It 
had  the  iodine  value,  1-9.  In  a  second  experiment  the 
product  had  the  iodine  value,  0-65,  showing  that  practically 
complete  hydrogenising  had  been  effected.  The  hydro- 
genised fat  formed  a  white  hard  crystalline  mass, 
m.  pt.  77° — 81°  C,  soluble  with  difficulty  in  hot  alcohol, 
somewhat  more  readily  in  ether,  and  easily  soluble  in 
chloroform  and  carbon  bisulphide.  1  grm.  of  castor 
oil  yielded  1-02  grms.  of  reduction  product.  Olive  oil. — 
Satisfactory  results  could  be  obtained  only  when  an 
aqueous  emulsion  of  the  oil  was  used.  1  grm.  of  olive 
oil  was  emulsified  with  0-5  grm.  of  powdered  gum  arabic 
and  0-75  grm.  of  water,  then  diluted  with  water  to  15  c.c, 
and  mixed  with  a  solution  of  0081  grm.  of  colloidal 
palladium  dissolved  in  8  c.c.  of  water.  In  about  9  hours 
224  c.c.  of  hydrogen  were  absorbed  (theoretical  quantity 
for  complete  reduction,  71-8  c.c).  No  explanation  of 
the  abnormally  high  consumption  of  hydrogen  could  be 
found.  The  hydrogenised  fat  was  obtained  in  quantitative 
yield  as  a  white  crystalline  tallow,  m.  pt.  43° — 47°  C, 
soluble  with  difficulty  in  hot  alcohol  and  ether,  readily 
soluble  in  chloroform  and  carbon  bisulphide.  Its 
iodine  value  was  9.  Fish  liver  oil. — 2  grms.  of  the  oil 
were  emulsified  with  1  grm.  of  gum  arabic  and  1-5  grms. 
of  water,  then  diluted  with  water  and  mixed  with  a 
solution  of  0-081  grm.  of  colloidal  palladium,  the  total 
volume  of  the  mixture  being  40  c.c.  In  12  hours 
313-28  c.c.  of  hydrogen  were  absorbed,  the  theoretical 
quantity  being  238  c.c.  The  hydrogenised  fat  was 
obtained  in  quantitative  yield  as  a  white  crystalline 
mass,  m.  pt.  43° — 45°  C,  easily  soluble  in  hot  chloroform 
and  cold  carbon  bisulphide,  soluble  with  difficulty  in 
alcohol  and  ether.  It  had  the  iodine  value,  3,  and  no 
longer  gave  the  colour  reactions  of  fish  liver  oil  with 
concentrated  sulphuric  and  nitric  acids. — A.  S. 

Glycerol  esters  of  saturated  monobasic  fatty  acids ;    Action 

of   concentrated   sulphuric   acid   on .     B.    W.    van 

Eldik  Thieme.     Proc  K.  Akad.  Wetensch.  Amsterdam, 
1908,  855—860. 

Tn io  hydrolysis  of  esters  is  known  to  lie  a  reversible 
reaction,  thus:  R.C02R'  +  H2()^tK.('()oH  +  R'.OH,  the 
equilibrium  between  the  reacting  molecules  being 
dependent      on      the     temperature,      the     nature     of     the 

reagent,  and  the  nature  of  the  ester.  The  speed  of  the 
hydrolysis,    which    is    low.    is    vigorously    increased    by 

hydrogen  ions,  hut  the  equilibrium  remains  Unchanged, 
so  long  as  the  amount  of  the  aeid  added  does  not  con- 
siderably modify  i  In-  n.it  me  of  the  medium.  <  'onsequently 
the    hydrolysis    of    fats    by    dilute    sulphuric    aeid    cannot 

be  carried  t<>  completion,  whereas  with  concentrated 
acid,  the  nature  of  the  reagent  is  ohanged,  and  the 
reaction  non  proceeds  in  accordance  with  the  equation i 
U.coJUi  ll.so,^- l:.(  o,ll  R'.O.SOsH,  and  the  equi- 
librium may  he  moved  entirely  tn  tin-  right,  ii  the  arid 

he  anhydrous  (101)  per  cent.),  if  an  CXCeSS  of  the  aeid  lie 
milled  in  the  dry  fat  .  and  if  the  temperature  hi'  kept   within 

certain  limits.     Such  data  as  the  following  indicate  the 
influence  of  these  three  conditions  on  the  hydrolysis 
(D.    Butter-fa1    is    uol    fully  hydrolysed    at'  :tu  ':{•_' 
bj    lulphuric  acid  of  93-5  percent,  strength  i  at  that  tem- 
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perature  SI  per  cent,  of  the  tratter-fat  is  hydrolysed  by  the 

98*5  per  cent,  sulphuric  acid  ;  80"  per  cent,  by  98-5  per 
cent,  aoid  :  and  92-2  per  eent.  by  100  per  cent.  acid, 
(ii.).  At  18"  C.|  86'6  pel  cent,  of  trilaurin  is  hydrolysed 
by  6-5  mols.  of  100  per  cent,  sulphuric  acid ;  95-5  per 
eent.  by  2t>  mols.  of  the  same  ;  and  100  per  cent,  by 
62  mols.  of  the  acid.  (iii.).  By  heating  the  mixture 
of  sulphuric  acid  and  completely  hydrolysed  trilaurin 
for  1  hour  at  60°  C,  12-9  per  cent,  of  the  trilaurin  is 
re-formed  (see  Gran  and  Sehacht.  this  J.,  1907,  536). 
(iv.).  Laurie  acid  and  sulphuric  acid  must  unite  to  form 
a  molecular  compound,  since  dry  benzene  will  extract 
both  acids  from  a  mixture  of  trilaurin  and  sulphuric  acid 
of  100  per  eent.  (v.),  Heated  with  52  mols.  of  94-6  per 
cent,  sulphuric  acid,  trilaurin  yields  80  per  cent,  of  lauric 
acid,  and  20  per  cent,  of  mixed  glycerides.  The  opinion 
-pressed  that  the  mono-  and  di-laurins  in  this  mixture 
are  formed   by  the  action  of  water  on  the  compounds, 

C^H.a.CO.O.CjHsfO.SOaH),  and 

C3Hs(O.CO.C11H;3)2.O.S03H. 

It  is  stated  by  Griin  and  Schacht  (loc.  cit.)  that  by  the 
action  of  sulphuric  acid  on  glycerol,  only  glycerol-mono- 
and  glycerol-disulphuric  acids  are  formed.  But  it  is 
now  proved  experimentally  that  the  product  of  the 
action  of  98-3  per  cent,  sulphuric  acid  consists  chiefly 
of  the  tri-  and  di-sulphuric  acids  with  only  small  quantities 
of  the  glycerol  mono-sulphuric  acid.  But  if  this  mixture 
be  diluted  with  water,  the  trisulphuric  acid  is  partially 
hydrolysed  to  form  the  di-  and  mono-sulphuric  acids. 


[Cetosan],  a  vaseline  preparation  capable  of  absorbing  a 
large  quantity  of  water.  F.  Blatz.  Pharm.  Zentralh., 
1908,  49.  537—539. 

The  higher  alcohols  of  spermaceti,  mainly  cetyl  alcohol 
and  octodecyl  alcohol,  when  mixed  with  vaseline  in  the 
proportion  of  1  :  20,  form  a  basis  to  which  the  name 
"cetosan"  has  been  given.  This  is  readily  miscible 
with  large  volumes  of  water  and  other  fluids,  forming 
permanent  creamy  mixtures,  and  is  suitable  for 
pharmaceutical  or  other  uses.  To  obtain  these  alcohols, 
the  spermaceti  is  saponified  with  alcoholic  potash,  and 
the  palmitic  acid  precipitated  by  means  of  calcium 
chloride.  After  drying,  the  higher  alcohols  are  removed 
by  means  of  light  petroleum  spirit,  hot  alcohol,  or  benzine. 
Besides  these  spermaceti  alcohols,  ceryl  alcohol  from 
Chinese  wax  and  myricyl  alcohol  from  beeswax,  possess 
similar  properties  of  combining  with  fluids. — J.  O.  B. 


"  Hydrogen  value  "  as  a  means  of  determining  unsaturated 
organic  compounds.     S.  Fokin.     See  XXIII. 

Olive  oil  ;    Exports  of from   Italy   in    1907.     Oil, 

Paint  and  Drug  Reporter,  Aug.  3,  1908.     [T.R.] 

Thh  exports  of  refined  olive  oil  from  Italy  in  the  past  three 
year.-,  are  given  by  the  Italian  Customs  authorities  as 
follow>  : 


The  second  table  shows  the  exports  of  all  other  grades 
of  olive  oil  to  the  various  countries  named  in  the  Custom 
House  records  : — 


Quintals. 

1907.                  1906.                  1905. 

Exported  to — 

Austria  Hungary  . . 

19,013 

60,766 

17,793 

25,000 

26,677 

7,124 

2,636 

82,198 

14,495 

90,347 

9,402 

32,976 

25,834 

116,312 

21,222 

29,737 

22,854 

8,819 

5,810 

95,258 

12,320 

109,194 

8,190 

33,032 

18,293 
43,191 
11,058 
22,184 
29,765 

5,668 

1,956 
52,577 

8,820 
58,256 

3,893 
17,440 

Switzerland 

United  States 

Brazil 

Argentina    

Uruguay    

Other  countries   . . . 

Totals 

388,427 

488,582 

273,101 

Total  values  .... 

$9,370,801   |  $11,787,041 

$6,852,104 

Grand  totals  .... 

513,308   j          665,754 

354,759 

Grand  total  value 

1 

$10,861,923 

$13,838,693 

$7,797,704 

Note.— I  quintal=220-46  lb. 


Patents. 


Soap    and    similar    materials ;     Apparatus    for    cooling, 

moulding,    cutting,    and    drying .     G.    S.    Baker, 

London.     Eng.  Pat.  15,264,  July  2,  1907. 

The  soap  leaving  the  boiler  enters  a  hopper,  whence  it 
is  delivered  on  to  the  surface  of  a  rotating  drum,  through 
which  circulates  a  constant  or  intermittent  current  of 
water  or  other  cooling  medium.  The  film  of  soap,  the 
thickness  of  which  is  regulated  by  means  of  a  gate  in  the 
hopper,  is  removed  from  the  drum  by  an  adjustable 
scraper,  folded  upon  itself  by  means  of  a  folder,  and 
delivered  to  a  hopper,  at  the  lower  end  of  which  are 
forcing  rollers.  These  compress  the  soap  and  force  it 
through  a  nozzle  of  rectangular  or  other  section,  whence 
the  bar  passes  to  a  cutting  table,  where  it  is  cut  trans- 
versely by  means  of  a  suitable  device.  Finally  the 
cakes  or  tablets  are  conveyed  to  the  drying  chamber  by 
means  of  two  conveying  webs,  the  first'of  which  travels 
at  a  slightly  greater  speed  than  that  carrying  the  soap  to 
the  cutter  (so  as  to  separate  the  cakes).  Special  claims 
are  made  for  combinations  and  modifications  of  the 
mechanism  for  carrying  out  this  process. — C.  A.  M. 

Filter  and  hydraulic  press  combined  for  the  separation  of 
cacao  butter  and  similar  purposes.  M.  A.  Smith  Fr 
Pat.  388,077,  March  2,  1908. 

See  U.S.  Pat.  880,588  of  1908  ;  this  J.,  1908,  324.— T.  F.  B. 


Perfumes,  oils,  and  fats  ;    Extraction  of  — 
387,889.     See  XX. 


Fr.  Pat. 


Quintals. 

1907. 

1906. 

1905. 

Exported  to — 
United  State* 
Austria  Hungary  . . 

Great  Britain 

Holland 

Egypt 

Other  countries    . . . 

- 
15,690 

12,648 

7,626 

15,353 

8,536 

71,400 
22,203 
11,132 
9,432 
23,519 
11,294 

8,894 

38,687 
7,752 
5,490 
4,102 
8,403 
6,936 
4,867 
4,900 

Totals 

124,881 

177,172 

81,658 

Total  valu< 

$1,491,122 

$2,051,652 

$945,600 

XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(-4.)— PIGMENTS;  PAINTS. 

Quignefa   green';     Colour    and   composition    of .     L. 

Wohlei    and    W.    Becker.     Z.    angew.    Chem.,     1908 
21,  L600— 1606. 

Commercial  Guignet's  green,  prepared  by  igniting  a 
mixture  of  potassium  bichromate  and  boric  acid,  and 
treating  the  reaction-product  with  water,  contains  varying 
quantities  of  boron,  but  Scheurer-Kestner  (Dingler's 
J.,  1865,  176.  386)  found  that  the  product  could  be  freed 
from    boron  without  affecting  the  colour,  by  boiling  first 


860 


Cl.  XIV— TANNING,  LEATHER,  GLUE,  SIZE. 


[Aug.  31,  1908. 


•with  dilute  sulphuric  acid  and  then  with  caustic  soda. 
The  authors  confirm  the  statement  that  the  presence 
of  boron  is  without  influence  on  the  colour.  By  using 
ammonium  bichromate  or  chromic  acid  in  place  of 
potassium  bichroniate,the  first  reaction-product  (chromium 
borate)  is  much  more  readily  hydrolysed  on  treatment 
with  water,  and  a  pigment  [Cr403(OH)G  or  2Cr203,3H20] 
containing  only  traces  of  boron  is  obtained,  which  has  a 
finer,  brighter  colour  than  that  prepared  by  the  ordinary 
method.  The  difference  in  colour  between  the  boron - 
free  Guignet's  green  and  the  greyish-violet  hydrated 
chromium  oxide  of  the  same  composition  is  not  due  to  a 
difference  in  the  size  of  the  particles,  but  to  a  kind  of 
hydrate-isomerism.  Specimens  of  Guignet's  green  and 
of  the  greyish-violet  hydrate  containing  the  same 
percentage  of  water,  lose  water  at  different  rates  when 
heated  at  the  same  temperature,  the  former  having  the 
higher  vapour  tension.  The  colour  of  the  green  hydrate 
is  not  influenced  by  the  water  content  when  this  is  above 
15-06  per  cent. (corresponding  to  the  formula,2Cr203,3H20), 
but  becomes  darker  when  the  percentage  of  water  falls 
below  the  figure  mentioned.  The  grey  hydrate  can  be 
converted  into  Guignet's  green  by  heating  for  some  time 
under  water  at  250°  C,  and  this  conversion  is  of  some 
technical  value,  since  the  preparation  of  the  green  hydrate 
in  this  way  avoids  the  not  inconsiderable  loss  of  boric 
acid  in  the  ordinary  j>rocess. — A.  S. 

Patent. 

Paints  and  other  coatings  ;    Process  for  producing . 

K.  Lorincz,  Assignor  to  Lorincz  Festekgyar  (Topp) 
Beteti  Tarsasag,  Budapest,  Austria-Hungary.  U.S. 
Pat.  894,159,  July  21,  1908. 

See  Fr.  Pat.  378,363  of  1907  ;  this  J.,  1907, 1099.— T.  F.  B. 


(B.)— RESINS;  VARNISHES. 

Oil   of  turpentine ;    Application   of  the   determination   of 
rotatory    dispersion    to    the    study    of    the    composition 

of .     E.     Darmois.     Compt.     rend.,     1908,     147, 

195—197. 

French  oil  of  turpentine  is  laevo-rotatory  and  said 
to  contain  £-pinene;  other  turpentine  oils  are  as  a  rule 
dextro-rotatory  but  of  very  variable  rotatory  power. 
The  rotatory  dispersion  of  a  number  of  these  oils 
has  been  studied,  also  of  their  mixtures.  Certain  of  these 
have  an  abnormal  dispersion  indicating  the  presence 
of  two  optically  active  constituents  of  contrary  sign 
and  different  dispersion.  The  dextro-rotatory  oils  of 
turpentine  on  fractional  distillation  are  shown  to  contain 
dextro-rotatory  compounds  of  high  dispersion  and  laevo- 
rotatory  substances  of  low  dispersive  power. — E.  F.  A. 

Oil    varnishes ;     Analysis    of .      P.    C.    Mcllhinev. 

Oil,  Paint,  and 'Drug  Reporter,  1908,  16—17. 

The  union  of  hard  gum  and  oil  to  form  a  varnish,  when 
suo<  cssfully  made  and  the  mixture  thinned  with  turpentine, 
and  stored  for  a  couple  of  months,  cannot  be  broken 
up  by  any  solvent  acting  selectively.  The  author  submits 
the  varnish  to  the  action  of  caustic  potash  in  alcoholic 
solution  and  subsequently  acidifies  the  solution  of  the 
potash  salts  so  formed,  whereby  a  quantity  of  gum, 
insoluble  in  light  petroleum,  is  obtained,  which  approxi- 
mates closely  in  amount  to  the  hard  gum  actually  present. 
The  treatment  converts  the  linseed  oil  into  fatty  acids 
which  are  readily  soluble  in  the  petroleum,  unless  they 
have  been  oxidised.  2  LOgnns,  of  tho  varnish  are 
heated  with  a  large  excess  of  caustic  potash  dissolved 
in  absolute  alcohol,  the  solvent  distilled  off,  and  the 
residue     redissohed     in     neutral     absolute     alcohol     and 

titrated  with  half  normal  aoetio  acid  likewise  dissolved 
in  absolute  alcohol,  to  determine  the  excess  of  alkali 
(Kocttstorfer    value;.      Lighl     petroleum    and    water    are 

added  to  the  alcoholic  solution,  which  separates  into  two 
layers.     Tho  ethereal    layer  is  transferred  to  a  weighed 


flask,  the  solvent  distilled  off,  and  the  mixture  of  fatty 
acids  and  common  rosin  weighed.  The  hard  gum  separates 
from  the  aqueous  layer  and  adheres  to  the  sides  of  the 
vessel  in  which  it  can  be  weighed.  Glycerin  is  determined 
in  the  aqueous  layer.  Oxidised  fatty  acids  are  precipi- 
tated with  the  hard  gum,  but  may  be  separated  from  this 
when  freshly  precipitated,  by  extraction  with  cold  85  per 
cent,  alcohol  and  recovered  separately  by  evaporating 
off  the  alcohol.  An  examination  of  the  mineral 
constituents  of  varnish  is  often  of  value :  rosin,  when 
present,  being  usually  combined  with  lime ;  the  mineral 
bases  may  be  extracted  by  shaking  the  varnish,  thinned 
if  necessary,  with  strong  hydrochloric  acid.  The  fatty 
acids  obtained,  represent  about  92-5  per  cent,  of  the 
linseed  oil.  It  is  often  difficult  to  determine  the  oil 
from  which  these  acids  are  derived. — E.  F.  A. 

(C.)— INDIA-RUBBER,    &c. 

Patents. 

Cement    [for   indiarubber,    cloth,    wood,    etc.]     R.    Jensen, 
High  Barnet.    Eng.  Pat.  28,  188,  Dec.  21,  1907. 

The  cement  consists  of  a  solution  of  gutta-percha  (4 
to  5  oz.)  in  a  mixture  of  ether  (4  oz.)  and  carbon  bisulphide 
(1  lb.),  in  approximately  the  proportions  named. 
(Reference  is  directed  to  Eng.  Pat.  7313  of  1903  ;  this  J., 
1904,  329.)— C.  A.  M. 

Rubber  ;  Process  for  the  manufacture  of  a  new  synthetic . 

Les  Prod.  Chim.  de  Croissv.      Fr.  Pat.  387,510,  Feb. 
24,  1908.     Under  Int.  Conv",  April  16,  1907. 

Plastic  materials  applicable  as  rubber  substitutes  are 
obtained  by  the  action  of  dibasic  or  polybasic  acids  of 
the  series  CnH2n-204,  on  glycerin  or  analogous  substances 
in  presence  of  a  dehydrating  agent.  Special  claim  is  made 
for  the  product  obtained  by  the  action  of  succinic  acid 
on  glycerin.- — A.  S. 

Caoutchouc ;       Process     for     regenerating .     Fabr. 

Baloise  de    Prod.    Chimiques.     Fr.  Pat.  387,652,  Feb. 
28,  1908.     Under  Int.  Conv.,  March  4,  1907. 

See  Eng.  Pat.  4714  of  1908  ;  this  J.,  1908,  633.— T.  F.  B. 


XIV.— TANNING,   LEATHER,  GLUE,  SIZE. 

Chamois     and    formaldehyde    tannages.       K.  Tovomaru. 
Gerber,    1908,    34,    177—178. 

A  short  review  of  the  fat  and  oil  tannages  is  given, 
and  their  relation  to  the  formaldehyde  tannage  is  pointed 
out.  Experiments  made  with  the  formaldehyde  tannage 
indicate  that  the  strength  of  the  solution  in  both  formal- 
dehyde and  sodium  carbonate,  and  the  temperature, 
are  the  factors  which  influence  the  time  of  the  tannage. 
A  short  combination  tannage  with  formalin,  degras, 
and  water  is  suggested. — H,  G.  B. 

Leather  ;    Native of  West  Africa.     Bull.  Imp,  Inst.. 

1908,  6,  175—181. 

The  leather,  consisting  of  tanned  and  dyed  skins  of  goats 
and  sheep,  is  produced  in  the  Sudan,  Morocco,  Tripoli, 
and  Southern  Nigeria.  The  valuo  of  the  exports  fluctuates 
considerably,  mainly  owing  to  the  insecurity  of  trade 
routes  across  the  Sahara,  and  consequent  failures  of  supply. 
The  leather  has  been  recommended  as  a  satisfactory 
material  for   bookbinding,  as  being  likely  to  last  longer 

than    Kast   Indian    tanned   skins.      The  skins   usually  conic 

into  the  market  dyed  buff ,  red,  yellow,  or  green,    I  'epilation 

Of  the  skins  is  accomplished  by  wood  ashes,  alter  which 
the  hairs  are  scraped  oil'  with  a  knife.  The  skins  are 
then  tanned   by  immersion  in  decoctions  of  plants,  known 

as  "  Bonni,"  "  Berri  "  and  "  Bagarua,"  dried,  and  rubbed 
witt  rpalm  oil,  etc.,  when  they  are  ready  for  dyeing.    Samples 
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of  '"  Ragarua  "  pods  analysed  in  the  Institute  contained 
from  26  to  35  per  cent,  of  tannin.  They  have  been 
identified  at   Kew  as   Acacia  arabica.     To  produce   red 

leather,  the  stems  of  a  variety  of  Sorghum  known  as 
""  Karrandefli."  which  has  not  been  identified  botanieally, 
are  pounded  and  treated  with  an  aqueous  solution  of 
potassium  carbonate  from  wood  ashes.  'The  crimson 
liquid  obtained,  is  rubbed  into  the  skin  until  the  latter 
acquires  the  desired  tint.  The  dvewood  is  identical 
with  a  Sudanese  dyestutY  known  as  "  Sikhtvan."  which, 
according  to  A.  G.  l'erkin.  is  a  substantive  red  dyestutY 
of  the  same  type  as  camwood,  red  sandal-wood,  and 
banvood,  all  of  which  are  supposed  to  contain  the  same 
red  colouring  principle  named  "  santalin  "  or  "  santalic 
acid."  As  yellow  dyestutY  a  root  known  as  "  ( langammo," 
probably  turmeric,  is  powdered,  mixed  with  water,  and 
rubbed  into  the  skin.  Creen  leather  is  produced  by  a 
mixture  of  indigo  with  the  yellow  dyeatuff,  by  the  use  of 
"■  Aniline  Green  "  imported  from  Europe,  and  by  mixing 
brass  tilings  with  a  salt  called  "  Sunaderi  "  (ammonium 
chloride),  to  which  is  added  milk  mixed  with  an  infusion 
of  tamarind  fruit  or  lime  juice.  The  methods  of  prepara- 
tion of  these  skins  varv  in  details  in  the  different  districts. 

— F.  C. 

Patents. 

Skins ;  Process  for  the  preparation  of for  the  manu- 
facture of  leather.  E.  Leconte  pere.  First  addition, 
dated  Feb.  17,  1908,  to  Fr.  Pat,  383,273,  Oct.  24, 
1907  (this  J.,   1908,  291). 

Ix  addition  to  the  sulphurous  acid  claimed  in  the  main 
patent  for  the  preparation  of  skins  for  tanning,  substances 
capable  of  yielding  sulphurous  acid  may  be  used.  For 
example,  sulphite,  bisulphite,  or  hyposulphite  of  sodium 
may  be  used  in  presence  of  an  acid. — A.  S. 

Leather    board;     Manufacture    of .      A.    W.    Case, 

Highland  Park,    Conn.,   U.S.A.     Eng.    Pat,   929,   Jan. 
14,  1908. 

See  Fr.  Pat.  386,420  of  1908  ;  this  J.,  1908,  696.— T.  F.  B. 

Hides  ;  Treatment  of .    E.  Withev,  South  Bermondsey. 

U.S.  Pat.  894,171,  July  21,  1908. 

.See  Eng.  Pat.  8514  of  1905  ;  this  J.,  1906,  130.— T.  F.  B. 

Hides ;    Process    for    sleeping    or    fermenting .     O. 

Rohm.     Fr.    Pat.    387,950,    March    9,    1908.     Under 
Int.  Conv.,  June  6  and  Sept.  9,  1907. 

See  Eng.  Pat.  5377  of  1908  ;   this  J.,  1908,  581.— T.  F.  B. 

Horn-like  substance  from   casein ;    Process   of   producing 

a .     P.  W.  F.  G.  Betz,  Berlin.     U.S.  Pat.  893,129, 

July  14,  1908. 

See  Fr.  Pat.  367,407  of  1906  ;  this  J.,  1906,  1162.— T.  F.  B. 


XV.— MANURES,  &c. 

Germination,  and  plant  growth  ;    Studies  on .     S.   U. 

Pickering.      J.   Agric.   Sci.,    1908,   2,   411—434. 

Apple  trees  grown  in  soil  which  had  been  heated,  show  a 
much  greater  development  both  of  wood  and  leaf  than 
those  grown  in  unheated  soil ;  also  the  leaves  in  the  former 
case  are  richer  in  nitrogen.  Trees  in  heated  soil  do  not 
start  into  growth  till  long  after  trees  in  unheated  soil. 
This  delay  is  attributed  to  the  altered  bacterial  conditions 
of  the  soil.  Soil  which  has  been  heated  without  drying,  to 
temperatures  from  60°  to  150°  C.  behaves  unfavourably 
towards  the  germination  of  seeds.  As  a  rule  the  total 
number  of  seeds  germinating  decreases,  and  the  time 
necessary  for  germination  increases  with  the  temperature 
of  heating.  The  alteration  in  the  soil  logins  at  as  low  a 
temperature  as  30°  C.  Sterilised  seeds  behave  in  the  same 
way,  but  require  an  even  longer  time  for  germination. 


Moreover  they  do  not  recover  their  property  of  ready 
germination    on    being   re-inoculated,    showing   that   the 

seeds  have  been  altered  by  the  sterilising  agent.  Mercuric 
chloride  was  the  only  sterilising  agent  found  to  be  satis- 
factory  and  efficient.    The  retarding  effect  on  germination 

produced  by  her. t ing,  extends  progressively  at  temperatures 
beyond  that  sufficient  to  destroy  all  bacteria  and  cannot 
therefore  be  explained  by  an  alteration  in  the  bacterial 
condition  of  the  soil.  .Moreover,  sand  does  not  give 
similar  results  even  when  it  has  been  thoroughly  impreg- 
nated with  soil-bacteria  to  start  with.  Re-inoculation  of 
soils  previously  sterilised  by  heating,  has  no  effect  on  the 
germination.  By  hen  ting  the  soil  an  increase  in  its  soluble 
constituents  occurs,  particularly  in  the  soluble  organic  and 
nitrogenous  matter,  in  either  of  which  the  increase  is 
directly  proportional  to  the  increase  in  the  time  required 
for  germination.  A  nitrogenous  compound  inhibitory 
towards  germination,  appears  to  be  formed  in  the  soil : 
this  is  sufficiently  stable  for  an  extract  of  heated  soil  to 
affect  an  unheated  soil  when  added  to  it.  It  is  not  of  an 
acid  nature.  Different  soils  favour  germination  to  different 
extents,  varying  directly  with  the  amount  of  soluble 
organic  matter  in  the  soil ;  but  on  heating  these  soils 
their  action  is  reversed,  the  soil  richest  in  soluble  organic 
matter  forming  the  largest  proportion  of  inhibitory  matter 
and  being  in  consequence  least  favourable  to  germination. 
The  inhibitory  substance  is  formed  in  greatest  quantity 
at  about  200°  C.  ;  above  this  it  diminishes  in  amount  and 
disappears  entirely  at  a  low  red  heat.  Though  inhibitory 
as  regards  germination  the  substance  is  not  necessarily 
so  as  regards  growth,  indeed  its  presence  results  in  an 
increase  in  the  soluble  nitrogen  in  the  soil,  which  favours 
the  growth   of  non-leguminous  plants. — E.  F.  A. 

Dicyandiamide  bacteria.  R.  Perotti.  Zentralbl.  f.  Bakter. 
u.  Parasitenk.,  II.  Abt.,  1908,  21,  200—231.  Chem. 
Zentr.,  1908,  2,  186—187. 

Very  dilute  aqueous  solutions  of  dicyandiamide,  e.g., 
those  containing  up  to  2 — 2-5  parts  per  1000,  have  no 
injurious  effect  on  the  higher  plants,  but  solutions  of 
3 — 4  per  cent,  strength  or  over  are  distinctly  poisonous 
to  plants.  Different  plants  possess  a  specific  power  of 
resistance  to  this  injurious  action,  which  fm-ther  is  not  so 
pronounced  with  lower  vegetable  organisms,  for  even  iu 
concentrated  solutions  of  dicyandiamide,  bacteria  are 
capable  of  developing  to  a  considerable  extent.  Calcium 
cyanamide,  even  in  very  dilute  solutions,  has  a  much 
stronger  physiological  action  than  dicyandiamide  in 
concentrated  solutions. — A.  S. 

Phosphates   of   lime  ;     Exports   of •   from    Christmas 

Island  in  1907.     Bd.  of  Tr.  J.,  Aug.  6,  1908.     [T.R.] 

The  Registrar  of  Imports  and  Exports  at  Singapore  reports 
that  the  total  exports  of  phosphates  of  lime  from  Christmas 
Island  in  1907  amounted  to  110,375  tons,  as  compared 
with  96,449  tons  in  1906.  Of  the  exports  in  1907,  54,500 
tons  were  consigned  to  Japan,  52,600  tons  to  European 
ports,  and  over  3000  tons  to  Australia. 

Superphosphates ;     Exports    of from    Shimonoseki, 

Japan,  in  1907.     Bd.  of  Tr.  J.,  Aug.  6,  1908.      [T.R.] 

Superphosphates  for  fertilisers  were  exported  during 
1907  for  the  first  time  from  Shimonoseki  to  the  value  of 
£23,960.  The  superphosphates  are  manufactured  out  of 
the  phosphate  rock  (phosphorite)  imported  from  Christmas 
Island.  The  works  at  which  the  manufacture  is  carried 
out  are  situated  at  Fuku-ura,  on  Hikoshima,  an  island 
at  the  western  entrance  to  the  Straits  of  Shimonoseki ; 
£4650  worth  of  the  fertiliser  was  exported  to  Australia 
during  the  year. 

Patent. 

Phosphate   meal ;     Process   and   apparatus   for  converting 

into  superphosphate.     F.  Krupp  A.-G.  Grusonwerk. 

Fr.  Pat,   387,739,  March  3,   1908.      Under  Int.  Conv., 
May  5,  1907. 

The  phosphate  meal  is  fed  in  a  thin  stream  on  to  the 
surface  of  a  rapidly  rotating  plate,  to  which  also  the  acid 
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is  supplied  in  the  form  of  fine  jets  or  spray.  The  mixture 
is  cooled  bv  means  of  a  current  of  air,  and  is  thrown l  by 
the  rotating  plate  into  the  superphosphate  pit,  where 
he  conversfonVcomes  completed.  The  current  of  air  for 
cooling  the  mixture  may  be  produced  by  means  of  blades 
disposed  on  the  periphery  of  the  rotating  plate  It  is 
stated  that  the  mixture  falling  into  the  pit  remains  in  a 
loose  spongy  condition,  which  favours  the  completion  of 
the  reaction  and  the  subsequent  drying  operation.— A.  H. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Sugar    juices;     Purification     of     —     by      means      of 
hypochlorites.       F.      Strohmer         ^o^'   7™t 
Zucker-Ind  u.  Landw.,  37,  199-202.      Chem.    Zenti., 
1908,  2,  269. 
The  author  has  investigated  a  process  for  *e  Purification 
of  sugar  juice  by  means  of  hypochlorous   acid   ( Austnan 
Pa      30  849)      The  juice  is  warmed  with  a  mixture  of 
bleachin'  powder  and  milk  of  lime,  and  then  saturated 
with  sulphur  dioxide  until  neutral  or  only  family  alkaline 
to    phenolphthalein.       The    method   is    applied    only   to 
iuice  from  which  most  of  the  impurities  have  previously 
been  removed  bv  the  usual  process.    It  is  stated  to  be  useful 
in  theTre^ation  of  cubesugar.    The  juice  is  decolorised 
and  no  inversion  of  sugar  takes  place.— A.  b. 

Kuaars  ■    Decomposition  of  the I.    Action  of    zinc 

S!aZ'natTonfoPrmaldehyde  solutions.   W.  Lob.    Biochem. 
Zeits.,  1908,  12,  78—96. 


In-  a  previous  paper  (this  J.,   1907,  983)  the  author  put 
forward  a  hypothesis  of  the  course  of  alcoholic  fermentation 
o?sW?tothe  effect  that  the  sugar  molecule  suffers  a 
urofound  cleavage  into  C0H2  residues,  by  rupture  of  the 
aldol  Unkaoes,    and  that  there  then  follows  a  synthetic 
process  in  which  these  residues,  which  may  be  regarded 
S  S3*  tautomeric  forms  of  formaldehyde >  remnte  with 
oroduction  of  alcohol  and  carbon  dioxide     This  paper  is 
the  first  of  a  series  of  studies  made  with  a  view  to  trace  the 
close   relationships   existing   between    formaldehyde    and 
tiie  sugars,  by  submitting*  these  bodies  to  similar  treat- 
mentain  order  to  see  whether  the  products  which  are 
formed  bv  the  breakdown  of  sugars  are  also  produced 
SetiSy  from  formaldehyde.  By  the  action  c >    potas- 
sium hydroxide  on  formaldehyde  in  concentrated  solutions, 
th' re.   are   produced,   besides   methyl   alcohol  and  formic 
acid      polybydrosy    acids,    principally    erythronic     and 
i  i    vdroxybutyric  acids,  but  no  lactic  acid     glyceric  or 
g  S  •  acids7   If  concentrated  formaldehyde  solution  be 
I  '■I,,"  for  40  hours  with  zinc  carbonate,  volatile  products 
,  „IMstin.<  of  aeetol  and  methylketol  arc  formed    as  well 
as        v  hydroxy  acids  (erythronic  and  dibydro^butyric 
aci£)  and   sugars   ()3-acrose),  but  only  minute  traces  of 
lactic  acid      The  primary  action  of  the  sine  carbonate  is 
most  mooablvtoVorn,    sugars,   since   the   sugar  isolated 
•  m    his  reaction  yields  on  Eurther  treatment  the  same 
SroducS  as  tbe  formaldehyde.    Dextrose  also,  when  boded 
with  Zinc  carbonate,  yields  aeetol  and  methylketol.     Ihe 
"col     is     formed    withoul    the    production    of    other 
cXdies  and    is    probably  a    secondary  '1— ""-";•" 
oJoduct  of  the  erythronic  acid,  bv  elimination  of  water 
„l  carbon  dioxide.     The   methy&etol  «  derived   in   a 
SSlar  manner  from  a  Ci-saccharinio  acid    The  cfcavage 

ofWari  by  zinc  carl ate  therefore  does  no1  go  beyond 

,e  b1 I   (^-residues,   whereas    he    iction   oi   alkabs, 

esultin!  in  the  >tion  of   lactic  acid,  resolves  them 

,  c  r.-idues  iwil.lv  other  conditions  will  be  found 
which  will  rive  still  further  resolution  oj  the  aldol  bonds 
;;.;;,,    the    formation    by    re-syntbesis   oi    quite   differenl 

products. — J.  F.  B. 

Dextm  ,   solutions;    Osmotic  pr*  "'   "»  °  C, 

H     Ni    Morse  and   W.   W.    Holland      toaer.  '  hem.  J. 
L908,  40,  1  —  18. 
|0  c  ry  ,•  .,r„i..li  C.,  'he  osmotic  pressures 

of  dextrose  solutions  are  proportional  to  then  concentra- 


tions  ;  the  same  is  true  for  the  freezing  point  depressions. 
\t  10°  C.  the  osmotic  pressure  is  about  3  per  cent,  higher 
than  the  calculated  gas  pressure  ;  at  0°  C.  the  excess  is 
about  5  per  cent.  The  closer  approximation  of  the  osmotic 
to  the  »as  pressure  at  10°  C,  as  compared  with  0  C,  is 
due  to  the  considerably  greater  increase  of  the  gas  pressure 
between  these  two  temperatures  as  compared  with  the 
increase  in  osmotic  pressure  between  the  same  limits. 
The  mean  molecular  osmotic  pressures  of  dextrose  solu- 
tions at  the  temperatures  which  have  been  studied  are :_ 
at  o9°_97°  0  24-01  atmospheres;  at  10  L.,  za-su 
atmospheres;  'at  0°  C,  23-45  atmospheres.  The  mean 
ratios^  the'  osmotic  pressures  to  the  fas  pressures  a 
the  same  temperatures  are:  at  22 —2,  C„  0  9  J3  ,  at 
10°  C,  1-031  ;    at  0°  C,  1-052.— J.  F.  B. 

Lactose  and  calcium  hydroxide  ;   ^.^^^ 
0f .     H.    Kiliani.     Ber.,    1908,   41,   2bo0— 2b58. 

The  product  of  the  reaction  of  calcium  hydroxide  on 
lactose  after  the  separation  of  the  MO-  and  meta-saccharins 
Ber  1908  158),  vields  a  complicated  mixture  of  residual 
acids  which  the  "author  was  unable  to  study  directly 
owut  to  their  extreme  instability.  But  he  has  fraction- 
atedud  oxidised  these  residual  bodies  so  as .to  obtain 
their  main  oxidation  products.  The  most  labile  of  these 
substances  are  oxidised  to  carbon  dioxide  and  oxalic  acid, 
but  tn  saccharin-like  constituents  of  the  natures  yield 
dd  or  tribasic  acids  which  are  more  accessible  than  the 
original  bodies.  The  residual  syrup  was  split  up  into  four 
fractions  by  exhaustion  with  ether  and  alcohol  and 
Sues  of  the  two.  The  first  extract,  soluble  in  ether, 
w^d  contain  the  lactic  acid  The  second  extract ^ 
oxidised  with  nitric  acid  of  1-4  sp.  gr.  at  3o  C,  the  excess 
of  nitric  acid  was  evaporated  at  a  low  temperature,  and 
the  residue  converted  into  calcium  salts  From  this 
fraction  there  was  obtained  the  acid  calcium  salt  of 
arXdroxypropane-aay-tricarboxyhc  and  Previously 
obtained  by  the  oxidation  of  iso-saccharu, uj ;«£**£ 
basic  oupric  salt  of  this  acid  is  characteristic.  The  fiee 
acid  i hydroscopic,  slightly  dextro-rotatory,  and  readily 
sp Uts  off  carbon-cuo'xide^in  concentrated  aqueous  solution 
with   production   of  two   dihydroxyglutanc   acids.       Ihe 

whTc  was  probably  a  trihydroxybutyric  erythronic) 
J  The  third  extract  after  elumnation  of  the  paro- 
saccharin  yielded  on  oxidation  smaller  quantities  of  the 
same  t wo'lcids  which  were  isolated  iron,  the  second. 
The  fo  th  extract  had  to  be  oxidised  with  a  mow  dilute 
nitric  id  (sp  EC.  1-2).  The  mam  product  iro.n  tins  was 
\  new  aci dXh  is  no,  identical  with  any  oi  those 
ithc rto  known.   It  was  separated  by  means  of  its  sparingly 

so  ul,ie  So  salt.  Tins  acid,  which  has  the  Uk 
r  VT  O  crystallises  read.lv.  melts  at  159—  1WTU, 
SsS'lTdiSS S  no  tendency  to  lactone  formation 
The  acid  is  slightly  dextro-rotatory  and  the  author  has 
tSjSdttd  characterised  its  zinc,  calcium,  and  cadmium 

,V     lu.spruxe,|tnbediir,-re,,t.fro„,/,,r//-saccl,ilmnu-ac.d 
and  Iron,  the  ti  ahydrox  vadip.e  acid  obtained  by  tl.o  -.da- 

tion  of  meto-saccharin. — J.  V.  >'• 


Sucrose  :  Formation  of  -  from  starch  flour,  ft  C. 
Prmsen-Geerligs.  Archief  voor  de  Java-Suikennd, 
1908,  [5],  28?     277.     ('hem.  Zentr.,   1908,  2,  _.»,. 

Thh  author  investigated  the  formation  of  sugar  horn _  starch 
l  ;■«--....  alfrufts,  the  "Mango  Plum  and  Pisang 
When  the  mature  fruits  are  plucked  from  the  tree,  thej 
^Xin  considerable  quantities  of  starch,  and  little  sugar. 
bnfd^nTtheripenfog  of  the  plucked  fruits,  the  starch  . a 
,„    <    pari   converted  into  sugar     Sucrose  is  hrsl 

S :";-;; Pjra?e%tefXwry^1SdtT'tia 

i:SMoextra;;Vd,asta,,M: «l the  fruits,  but 
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tins  lias  a  relatively  weak  action,  and  produces  dextrose 
exclusively  from  starch.  Since,  also,  the  conversion  of 
the  starch,  present  in  the  fruits,  into  sugar  does  not  take 
place  when  they  are  kepi  in  an  atmosphere  of  nitrogen,  it 
is  concluded  that  the  conversion  is  a  vital  process  of  the 
fruit. 

Per^iulose :  a  new  crystalline  sugar  containing  seven 
carbon  atoms.  G.  Bertrand.  Oompt.  rend.,  1908, 
147.  201—203. 

Ox  oxidising  perseitol  by  means  of  sorbose  bacteria,  a 
new  ketonic  sugar.  persLitlosc.  is  obtained  :  it  is  necessary 
to  make  use  of  a  very  vigorous  culture  of  the  bacterium. 
After  3  weeks'  action  the  unattacked  material  is  removed, 
and  the  liquors  concentrated,  the  new  sugar  extracted 
with  alcohol,  and  the  alcoholic  solution  evaporated  to  a 
syrup.  Perseulose.  C7H1407,  crystallises  somewhat  like 
dextrose  ;  it  is  slightly  sweet  and  melts  at  110 — 115°  C. 
on  the  Maquenne  block.  It  shows  mutarotation,  a  10  per 
cent,  solution  changing  from  [<»]d=  -90°  to  =  -81°.  The 
cupric-reducing  power  is  less  than  that  of  dextrose  but 
more  than  that  of  sorbose.  It  forms  a  crystalline  phenyl- 
osazone,  melting  at  233°  C.  on  the  Maquenne  block, 
which  is  characterised  by  being  very  sparingly  soluble 
in  methyl  and  ethyl  alcohols.  This  is  the  first  reducing 
sugar  which  has  been  isolated,  containing  seven  atoms  of 
carbon  produced  by  the  action  of  the  living  cell. — E.  F.  A. 


American    honeys ;     Chemical    analysis    and    composition 

of .     C.  A.  Browne.     Honey  pollen  ;   A  microscopical 

study    of .      W.     J.    Young.      U.S.      Dept.      of 

Agriculture.  Bureau  of  Chemistry.  Bulletin  No.  110, 
March  14,  1908.  Washington  Govt.  Printing  Office, 
1908.  The  Sugar  Convention.  Revocation  of  Prohibition 
Orders.     Board   of   Trade,   Aug.  7th,  1908. 

The  ':  London  Gazette  "  of  Aug.  6th  contains  an  Order 
in  Council,  revoking,  as  from  the  1st  day  of  September 
next,  the  two  Orders  in  Council,  dated  11th  August,  1903, 
and  the  27th  March,  1905,  by  which  the  importation  into 
the  United  Kingdom  of  sugar  from  Denmark,  Russia, 
the  Argentine  Republic,  and  Spain  was  prohibited. 

As  a  consequence  of  the  issue  of  this  Order  in  Council 
it  will  be  possible  after  the  1st  September  next,  to  import 
sugar  freely  into  the  United  Kingdom  from  any  country. 

Importers  of  sugar  intended  to  be  subsequently  exported 
from  the  United  Kingdom  (whether  in  a  raw  or  refined 
condition)  to  any  of  the  States  parties  to  the  Sugar 
Convention,  should  continue  to  obtain  "Certificates  of 
Origin  "  in  respect  of  all  such  imported  sugar,  in  order  to 
enable  the  Customs  authorities  to  issue  the  necessary 
certificates  on  exportation  to  entitle  such  sugar  to  obtain 
the  benefit  of  the  Minimum  Customs  duties  on  importation 
into  the  territory  of  any  of  the  Contracting  States.  No 
such  certificates  will  be  required  on  the  exportation  of 
sugared  products. 

Patents. 

Molasses  free  from  potassium  salts  ;   Manufacture  of 

and  their  industrial  application.  L.  Riviere.  Second 
Addition,  date  '  May  11,  1907,  to  Fr.  Pat.  385,139, 
Feb.  28,  1907  (this  J.,  1908,  584,  702). 

The  construction  of  the  vessels  employed  in  making 
the  hydrofluosilicic  acid  used  in  the  process  is  modified 
so  as  to  facilitate  the  interchanging  of  the  hoods  of  the 
vessels.  A  description  is  also  given  of  a  process  for 
utilising  the  molasses  after  the  removal  of  the  potassium 
salts.  The  saccharine  liquid  is  treated  in  an  autoclave 
with  chalk,   and  the  ammonia  liberated  is   collected  in 

rate  vessels.  The  liquid  is  then  carbonated,  and 
boiled  to  remove  the  excess  of  cart  on  dioxide  and  to 
precipitate  the  calcium  carbonate,  etc.  The  boiling 
also  effects  the  inversion  of  the  sugar,  the  further  addition 
of  acid  being   unneces3arv.     The  resulting  solution  has 

i^htly   alkaline   reaction,   due  to   the   presence   of  a 


small  quantity  of  sodium  carbonate.  This  alkaline 
solution  is  then  allowed  to  ferment  and  the  alcohol  pro- 
duced is  recovered  in  the  usual  manner. — W.  P.  S. 

Soluble  starch  ;    Process  for  the  production  of ,  and 

removal  of  starch  from  textile  materials.     F.   Fritsche, 
Rumburg,  Austria.     Eng.  Pat.   1351,  Jan.  20,  1908. 

100  kilos,  of  dry  starch  are  mixed  with  1  kilo,  of  sodium 
perborate,  and  the  mixture  is  boiled  with  water.  The 
borax  resulting  from  the  reaction  may  be  allowed  to 
remain  in  the  starch  solution.  An  alternative  process 
consists  in  heating  the  starch  together  with  a  perborate 
solution  to  a  temperature  of  about  40°  C.  The  starch 
is  then  filtered,  washed,  and  dried.  In  some  cases, 
commercial  starch  contains  sufficient  moisture  to  effect 
solution,  if  the  said  starch  be  mixed  with  a  perborate 
and  heated  to  a  temperature  of  about  100°  C.  For  the 
removal  of  starch  from  textile  materials,  the  fabric  is 
immersed  in  a  solution  containing  from  1  to  2  per  cent. 
of  a  perborate.  The  solution  is  next  heated  to 
boiling  for  from  30  minutes  to  1  hour,  and  the  fabric 
is  then  washed. — W.  P.  S. 

Potato,    rice,    maize,    and    other    starches ;     Process    for 

increasing  the  adhesive  properties  of by  the  addition 

of  dextrins  [obtained  from  wheat  flour].     L.  A.   Morel. 
Fr.  Pat,  387,897,  May  16,  1907. 

A  solution  containing  gums  and  dextrins  is  obtained 
by  washing  wheat  flour  with  water.  This  solution  is 
concentrated  and  mixed  with  potato-,  rice-,  or  maize- 
starch,  and  the  mixture  is  then  dried  so  as  to  form  a 
powder.  The  admixture  increases  the  adhesive  pro- 
perties of  the  starches  and  renders  them  suitable  for  use 
in  dressing  fabrics,  etc.— W.  P.  S. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Malt;    Colouring  substances   of and  some   kindred 

matters.     C.    G.   Matthews   and  F.    E.   Lott.     J.    Inst. 
Brewing,  1908,  14,  434—453. 

The  colour  and  flavour  of  malt  have  been  attributed 
to  the  caramelisation  of  the  sugars  and  starch  of  the 
malt,  but  these  alone  do  not  produce  any  appreciable 
amount  of  colour  when  dried  under  ordinary  malt-drying 
conditions.  Both  colour  and  flavour  of  a  cold  water 
malt  extract  increase  with  the  temperature  at  which 
the  sample  is  dried.  The  unfermentable  residues  in  the 
cold  water  extracts  of  both  barley  and  malt  consist 
partly  of  nitrogenous  bodies  and  partly  of  sugars  which 
are  slightly  lsevo-rotatory  and  have  a  slight  reducing 
action.  These  residues  are  readily  coloured  by  heat. 
The  nitrogenous  constituents  of  malt  are  the  principal 
colouring  bodies.  The  husk  produces  little  colour,  and 
the  colour  is  mainly  in  the  germ  but  partly  in  the  aleurone 
layer.  The  thicker  the  husk  the  greater  the  heat  necessary 
to  produce  colour  in  malt.  The  amount  of  colour  produced 
in  a  malt  at  any  given  temperature  varies  with  the  amount 
of  moisture  present,  consequently  the  colour  of  a  malt 
is  dependent  upon  the  rate  of  curing  as  well  as  upon  the 
temperature  at  which  it  is  cured.  The  colour  of  cold- 
water  malt  extracts  from  pale-cured  malts  increases 
appreciably  on  standing  for  24  hours.  The  authors 
attribute  this  to  molecular  changes  rather  than  to  simple 
oxidation.  The  flavour  of  malt  is  largely  due  to  the 
same  nitrogenous  compounds  which  produce  the  colour  ; 
a  pleasant  flavour  is  also  derived  from  the  endosperm 
when  the  malt  is  properly  cured.  Unpleasant  flavours 
are  usually  due  to  the  acrospire  when  over-grown  or 
burnt  in  curing  ;  bitterness  is  not  an  uncommon  accom- 
paniment. Malt  extracts  made  in  bright  copper  vessels 
are  more  highly  coloured  than  those  made  in  glass ;  and 
are  coloured  still  more  deeply  i  hen  made  in  oxidised 
copper  vessels.  Similarly  boiling  wort  in  copper  gives 
more  colour,  doubtless  owing  to  a  partial  caramelisation 
produced  by  the  higher  temperature  of  the  better  con- 
ductor.    Acid  in  malt  wort  acts  as  a  restraining  influence 
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on  the  production  of  colour  by  caramelisation  ;   neutrality    ' 
has  less  influence,  but  even  the  slightest  trace  of  alkali 
has    a    very    pronounced    effect    in    favouring     colour 
production. — E.  F.  A. 

Alcohol  yeasts  ;   Phenomenon  of  flocculation  or  agglutination    j 

with .     Beijerinck.     Centralbl.    Bakt.,    1908,    20, 

642—650.     Z.  Spiritusind.,  1908,  31,  318—319. 

A    leading     distinction     between     bottorn-fer  mentation 
and   top-fermentation   yeasts   lies   in   the   fact   that   the    ' 
former    possess    stick}-    slimy    cell    walls    and    therefore    ( 
agglutinate     together,     whereas     the     top-fermentation    J 
yeasts,    which    do    not    have    sticky    cell    walls,    remain 
separated.     Beijerinck  terms  the  flocculent  forms  auto-    j 
agglutinating     yeasts.     Some     top-fermentation     yeasts    ! 
show  this  rlocculenee,  similarly  some  bottom-fermentation    ] 
yeasts   (wine  yeasts)   exist  in   dust-like  forms.     Two   of    I 
the  yeasts   present  in  ordinary   bakers'  yeast  are  auto-    | 
agglutinating  yeasts,  viz.,  the  maltose  yeast,  S.  cvrvaivs, 
and  a  sucrose  yeast,   S.   mvciparvs.     The  former  often    ! 
forms  somewhat  curved  cells  ;    it  is  more  resistant  than 
the  culture  yeast  and  the  proportion  present  in  baker's    i 
yeast  may  be  increased  by  letting  this  begin  to  autolyse 
or  by  cultivation  at  high  temperatures  or  in  presence  of 
chloroform.     S.    mvciparvs    does    not    ferment    maltose 
and  forms  large  round  or  elliptical  cells,  also  sometimes 
long  bacteria-like  cells.     It  resembles  closely  S.  fragans 
which  has  been  shown  to  resist  the  acidifying  temperature 
in  the  acid  mash.     In  addition  to  the  autoagglutinating 
yeasts,  other  yeasts  are  rendered  flocculent  by  bacteria. 
Henneberg  has  entitled  these  flocculent  lactic  acid  bacteria. 
Three  species  are  now  described  :    Lactococcus  agglutinins 
is   best  grown  and  its   proportion  increased  in  wort  at 
30°   C.   which  has   been  freed  from  air   by  boiling.     To 
preserve  its  agglutinating  properties  it  must  be  grown 
and    preserved   together   with   yeast.     Lactobacillus   con- 
glomeratus   forms    a    characteristic    mass    on    wort   agar. 
It  grows  in  rods  in  wort  cultivations  and  smells  disagree- 
ably sour.     Lactobacillus  densvs  occurs  in   dead  pressed 
yeast.     It  forms   colonies   of  a   characteristic   non-slimy 
nature,  and  is  probably  identical  with  Bac.  Listeri. 

— E.  F.  A. 

Enzymes ';,    Adsorption   analysis   of .     L.    Michaelis. 

Biochem.  Zeits.,  1908,  12,  26—27.      (See  this  J.,  1908, 
701.) 

In  carrying  out  investigations  of  the  nature  of  enzymes 
previously  described,  it  is  important  to  work  with  dilute 
solutions.  It  is  well  known  that  the  adsorption-coefficient 
decreases  with  increased  concentration,  and  when  only 
crude  methods  are  available  for  the  study  of  the  results, 
it  is  possible  that  a  considerable  adsorption,  which  is  not 
quite  complete,  may  occur  without  being  detected.  The 
author  records  an  error  which  has  thus  arisen  in  the  original 
work  in  the  case  of  pepsin.  It  is  stated  loc.  cit.  that  pepsin 
is  not  adsorbed  by  kaolin,  but  as  a  matter  of  fact,  if 
sufficiently  dilute  solutions  of  pepsin  be  employed 
(0*125  per  cent,  of  Merck's  preparation),  there  is  no 
difficulty  in  obtaining  complete  adsorption  of  the  pepsin 
by  kaolin.  The  reaction  of  the  medium,  so  far  as  it  can 
be  modified  without  injury  to  the  enzyme,  has  no  influence 
on  the  adsorption.  Thus,  pepsin,  like  all  the  other 
enzymes  of  animal  origin  which  have  so  far  been  examined, 
is  amphoteric  so  far  as  its  electro-chemical  adsorption 
affinities  are  concerned.— J.  F.  B. 

Alcoholic  fermentation;    Part  played  by  reductase  in  the 

process    of .     W.    Palladin.     X.    phvsiol.    Chem., 

L908,  56,  81—88. 

Norm  M    selenite   in    aqueous   solution    is   reduced    by    the 

reductase  of  ordinary  zymase,  prepared  by  Buchner's 
acetone  method,  :""l  red  selenium  is  precipitated.     The 

fa<»1  thai  DO  BUCfl  reduction  takes  place  if  the  solution  lie 
|ir.  I  boiled,  proves  the  enzymatic  nature  of  reductase. 
The  i  ill  net  ion  Of    ml  nun  .-eletnte  to  red  selenium  in  ai;u<  -oil: 

solution  by  reductase  is  greatly  retarded  by  the  addition 

of  dextrose,  which,  when  present  in  quantity,  tolallx 
prevents    the    reduction.     In    the    author's    opinion     the 


reductase  ceases  to  attack  the  selenite  whilst  taking  part 
in  the  conversion  of  the  dextrose  into  alcohol  and  carbon 
dioxide.  Non -fermentable  substances  such  as  glycerin, 
lactose,  and  mannitol  do  not  in  any  way  influence  the 
reduction  of  the  sodium  selenite.  Galactose  and  sucrose, 
however,  have  a  similar  but  weaker  retarding  influence  as 
dextrose,  galactose  being  the  least  effective.  In  other 
experimentSj^  in  which  the  decolorisation  of  "  methylene 
blue  "  by  reductase  in  the  absence  of  air  was  used  as  a 
test,  similar  results  were  obtained,  dextrose  again  retarding 
reduction. — E.  F.  A. 

Mannose  and  Icevulose  ;    Fermentation  of by  yeast- 

piice.     (Prelim,  note.)     A.  Harden  and  W.  J.  Young. 
Chem.  Soc.  Proc,  1908,  24,  115—116. 

1.  Mannose  is  fermented  by  yeast-juice  at  almost  the 
same  rate  as  dextrose.     2.  Lsevulose  is  fermented  some- 
what more  rapidly  than  dextrose,  the  rate  varying  with 
different  samples  of  yeast-juice  from  1-2  to  1-8,  compared 
with  that  of  dextrose    =    1.     3.  Mannose  and  lsevulose 
behave  qualitatively  towards  phosphates  in  the  presence 
of  yeast-juice  in  a  similar  manner  to  dextrose,     (a)  When 
a  phosphate  is  added  to  a  fermenting  mixture  containing 
either  of  these  sugars,  the  phosphate  is  converted  into 
a  hexosephosphate  not  precipitable  by  magnesia  mixture  ; 
the  rate  of  fermentation  is  temporarily  greatly  accelerated, 
and  during  this  period  an  extra  amount  of  carbon  dioxide 
is  evolved,  equivalent  to  the  phosphate  added  :    the  rate 
then  rapidly  diminishes,  and  falls  to  a  value  equal  to,  or 
slightly  greater  than  that  which  it  had  before  the  addition 
of   the   phosphate.     The   fermentation    of   mannose   and 
lasvulose    by    yeast-juice    therefore    probably    proceeds 
according     to     the     same     two   equations  as  have  been 
previously  proposed  by  the  authors  for  dextrose : 
( 1 )  2C6H1206  +  2R2'HP04  =  2C02  +  2G>H60  + 
C6H10O4(  P04R„  %  +  2H„0. 
(2)  C6H10O4(PO4B2')2  +  2H26=C6H12O6  +  2R2'HPO4. 
(b)  As  in  the  case  of  dextrose,  an  optimum  concentration 
of  phosphate  exists,  which  produces  a  maximum  rate  of 
fermentation.     Increase    of    concentration    beyond    this 
maximum, diminishes  the  rate  of  fermentation  produced, 
until,  with  a  sufficiently  great  concentration  of  phosphate, 
the  rate  is  less  than  that  of  the  juice  in  the  absence  of  added 
phosphate.     4.  The    quantitative    relations    of    mannose 
to  phosphates  are  practically  the  same  as  those  of  dextrose. 
The  maximum  rate  produced  by  lsevulose,  on  the  other 
hand,  is  much  greater  than  (about  double)  that  produced 
by  dextrose  or  mannose.     The  accelerated  fermentation 
of  lsevulose  in  presence  of  phosphate,  moreover,  is  much 
less  readily  inhibited  than  that  of  dextrose  or  mannose 
by  the  further  addition  of  phosphate,  the  difference  in 
this  respect  being  very  marked.     5.  Lsevulose  possesses 
the  property  of  inducing  rapid  fermentation  in  a  mixture 
of  dextrose  or  mannose  with  yeast-juice,  in  which  fermenta- 
tion has  been  inhibited  by  a  large  excess  of  phosphate,  and 
in  which  the  concentration  of  free  phosphate  is  maintained 
constant    throughout    the    experiment.     Dextrose     and 
mannose   do   not   possess   this   power.      The  amount    of 
lsevulose  required  to  produce  this  effect  is  comparatively 
small.     Thus,  for  a  mixture  of  15  c.c.  of  yeast-juice  with 
15  c.c.  of  a  0-6  molar  solution  of  potassium  phosphate  and 
2  grms.  of  dextrose  fermenting  at  the  rate  of  0-7  0.0.  per 
five  minutes,  the  addition  of  0-05  grm.  of  hvvulosc  was 
found  to  he  sufficient,  the  maximum  rate  produced  being 
17  c.c.   per  five  minutes.     The  effect  is  not    due  to   i In- 
preferential  fermentation  of  the  lsevulose,  as  the  amount 
of  gas  evolved  far  exceeds  that  which  could  be  derhed 
from  this   source. 

Malic  acid  :    The  part  played  by  the  fermentation  of 

in  the  manufacture  of  wine.      A.    Rosenstiehl.     Compt. 
rend.,  90S,  147,  150—153. 

It  has   been   shown   that    in    wine,   malic   acid   is  converted 

gradually  into  oarbonic  and  lactic  acids  by  a   Microcot 
malolacltcve  (Seiffert,  this  ,).,  1903,  1009).  'The  author  hut 

carried  out  experiments  on  wines  prepared  from  sterile 
musts  with  pure  yeasts,  and  finds  that  the  malic  acid 
remains  unchanged  and  no  lactic  acid   is  formed  until  tho 
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wines  become  contaminated  with  micro-organisms  in  the 
course  of  the  ordinary  cellar  operations,  when  t ho  malic 
acid  fermentation  sets  in,  the  acidity  decreases,  and  the 
flavour  alters.  It  is  from  this  gradual  fermentation  of 
malic  acid  that  wine  obtains  the  carbonic  acid  necessary  to 
protect  it  from  premature  decay.  The  proportion  of  malic 
acid  present  would  thus  appear  to  he  an  important  factor 
in  the  future  history  of  a  wine,  ami  in  this  respect  the 
Rhenish  wines  are  specially  favoured,  as  A.  Koch  has 
shown  that  in  some  cases  they  lose  S  per  1000  of  acidity 
corresponding  to  16  per  1000  of  malic  acid,  whereas  the 
southern  French  wines  only  lose  up  to  1-5  per  1000.  fore- 
shadowing a  more  rapid  ageing.  Excessive  infection  of 
the  wine  i>  guarded  against  by  scrupulous  attention  to 
cleanliness,  and  a  too  rapid  fermentation  is  checked  by  a 
judicious   use   of   sulphurous   acid. — R.  L.  S. 

Wines  ;  Determination  of  the  fixed  and  volatile  acids  in . 

E.  Pozzi-Escot.     Conipt.  rend.,  190S,  147,  245— 247. 

The  author  proposes  the  following  method  for  the  deter- 
mination of  the  rixed  and  volatile  acids  of  wines,  according 
to  which  the  barium  salts  of  the  fixed  acids  are  incinerated 
and  the  alkalinity  of  the  carbonate  titrated : — Two 
portions  of  100  c.c.  each  of  the  wine  are  taken,  and  one 
of  them  is  evaporated  in  a  porcelain  capsule  to  a  volume 
of  3 — 4  c.c.  The  residue  is  treated  with  excess  of  alcohol, 
filtered,  a,nd  the  filter  is  incinerated  in  a  muffle  in  a 
porcelain  capsule.  The  insoluble  salts  of  the  wine  are 
thus  determined,  and  their  alkalinity  is  titrated  with 
standard  nitric  acid  in  presence  of  methyl  orange.  The 
second  portion  of  100  c.c.  is  evaporated  to  3 — 4  c.c.  in 
a  similar  manner,  and  after  neutralisation  with  baryta 
water,  100  c.c.  of  96  per  cent,  alcohol  containing  2  per  cent. 
of  barium  bromide  are  added.  The  fixed  acids  are  thus 
precipitated  in  the  form  of  their  barium  salts,  all  of  which 
are  insoluble  in  alcohol  with  the  exception  of  the  lactate. 
The  barium  salts  of  the  volatile  acids  remain  in  solution, 
and  the  precipitate  is  filtered  off  and  washed  with  strong 
alcohol.  The  precipitate  and  filter  are  incinerated  and 
the  alkalinity  of  the  ash  is  determined.  The  difference 
between  the  two  titrations,  expressed  as  sulphuric  acid, 
gives  the  acidity  of  the  fixed  acids.  The  total  acidity  of 
the  wine  being  determined  by  direct  titration  of  100  c.c. 
in  presence  of  phenolphthalein,  the  volatile  acidity  is 
obtained  by  difference.  The  results  are  not  correct  if 
lactic  acid  be  present,  because  the  latter  divides  itself 
between  the  two  fractions,  but  the  presence  of  lactic 
acid  in  wines  is  very  rare.  The  method  of  course 
only  applies  to  the  organic  acids,  but  it  includes  all 
substances  of  an  acid  function  such  as  the  tannins. 

—J.  F.  B. 

Wine ;     Physico-chemical    analysis    of .     P.    Dutoit 

and  M.  Duboux.     Compt.  rend.,  1908,  147,  134—136. 

By  adding  a  solution  of  barium  hydroxide,  in  small 
portions,  to  wine,  and  determining  the  electrical  conduc- 
tivity after  each  addition,  it  is  possible  to  estimate  con- 
secutively the  sulphates,  total  acidity,  and  tannin  sub- 
stances. The  addition  of  barium  hydroxide  leads  first 
to  a  rapid  fall  in  conductivity,  corresponding  to  the 
precipitation  of  the  sulphates  ;  continued  addition  leads 
to  a  maximum  conductivity  corresponding  to  complete 
neutralisation,  unaccompanied  by  precipitation  of  the 
acids  present.  On  subsequent  further  addition  of  barium 
hydroxide,  the  conductivity  falls  rapidly,  and  a  flocculent 
precipitate  of  colloidal  substances  containing  much  barium 
is  produced  ;  a  second  rise  marks  the  completion  of  this 
phase  of  the  process.  Continued  addition  of  barium 
hydroxide  beyond  this  point  leads  to  a  regular  rise  in 
conductivity  proportional  to  the  amount  added.  This 
method  gives  good  results  against  direct  determinations 
of  sulphates  and  acidity.  The  soluble  colloids  have 
hitherto  not  been  properly  estimated,  the  chemical 
methods  employed  only  showing  a  part  of  the  substances 
present.  From  analyses  of  white  and  red  wines  by  this 
method,  the  authors  conclude  that  the  proportion  of 
tannin  present  varies  from  2-5  to  6-0  grms.  per  litre, 
whereas  the  usual  methods  of  analysis  show  less  than 
0-5  grin,  per  litre  in  white  wine. — R.  L.  S. 


Fermented  liquids ;  Distillation  of in  vacuo.  C.  Girard, 

Truchon.    and     Laroche.     Monit.    Scient.,    1908,    22, 
497—503. 

The  fermented  liquid,  wine,  beer,  cider,  etc.,  is  distilled 
in  vacuo  at  10 — 40°  C,  the  distillate  being  condensed  at 
0°— 20°  C.  (see  this  J.,  1907,  886).  Spirit  thus  distilled 
contains  less  secondary  products  than  that  distilled  in 
t lie  ordinary  way  and  is  free  from  substances,  such  as 
furfural,  produced  by  the  action  of  heat ;  the  natural 
flavour  of  the  original  liquid  is  thus  preserved  unimpaired. 
As  vacuum  distillation  gives  a  product  perfectly  bright 
and  of  constant  composition  without  necessitating  the 
separation  of  foreshots  and  feints,  the  yield  is  better  than 
that  obtained  by  the  use  of  fire  heat.  The  product  from 
any  given  source  is  of  constant  composition,  whereas  the 
amount  of  secondary  products  present  in  alcohol  distilled 
in  the  ordinary  way  is  a  function  of  the  temperature, 
method  of  working,  and  the  quantity  of  foreshots,  etc., 
removed.  The  distillation  in  vacuo  is  more  rapid,  the 
authors,  with  a  still  containing  250  litres,  being  able  in 
one  hour  to  obtain  at  90—98°  strength  the  alcohol 
contained  in  1  hectolitre  of  wine  or  other  fermented  liquid. 

— R.  L.  S. 

Spirit ;   Researches  on  the  refining  of .     A.  Bogajaw- 

lenskij  and  V.  Humnicki.      Z.  angew.  Chem.,  1908,  21, 
1639—1646. 

The  authors  have  studied  the  influence  of  filtration  through 
charcoal  on  the  constituents  of  crude  alcohol.  The  higher 
alcohols,  esters,  and  furfural  are  removed  by  the  filtration. 
Unless  the  quantity  of  aldehydes  present  is  very  large 
it  is  increased  by  filtration.  The  alkali  salts  present  in 
the  charcoal  neutralise  the  acidity  of  the  alcohol,  any 
excess  of  acid  remaining  in  the  filtrate.  The  amounts  of 
higher  alcohols,  aldehydes,  and  esters  present  in  a  rectified 
spirit  are  uninfluenced  by  the  previous  filtration  of  the 
crude  spirit.  The  authors  conclude  that  the  refining  of 
crude  spirit  by  filtration  through  charcoal  does  not  produce 
the  benefit  ascribed  to  it  and  that  rectified  spirit  obtained 
with  one  of  the  best  modern  stills  from  an  unfiltered  crude 
spirit  is,  if  anything,  better  than  that  similarly  obtained 
from  it  after  filtration. — R.  L.  S. 

Essences  ;  Determination  of in  liqueurs.     L.  Vandam. 

Bull.  Soc.  Chim.  Belg.,  1908,  22,  295—298. 

From  100  c.c.  of  the  liqueur  70  c.c.  are  distilled.  The 
alcohol  in  the  distillate  is  determined  by  the  hydrometer, 
and  the  distillate  is  then  made  up  with  absolute  alcohol 
and  water  to  100  c.c.  of  50  per  cent,  alcohol.  A  number 
of  test  solutions  of  the  various  essences  in  50  per  cent, 
alcohol  are  made,  containing  0-5,  1-0,  1-5,  2-0,  etc.,  grms. 
per  litre.  The  amounts  of  water  required  to  just  produce 
a  permanent  turbidity  in  25  c.c.  of  each  of  these  are 
determined,  and  25  c.c.  of  the  distillate  from  the  liqueur 
to  be  examined  are  compared  with  them  in  this  respect. 
For  ordinary  anisettes,  essence  of  green  aniseed  ;  Bordeaux 
anisettes,  equal  parts  of  green  aniseed  and  star  anise ; 
carraway,  9  parts  of  oil  of  carraway  and  1  of  cumin  ; 
curacoas,  equal  parts  of  Portugal  orange  and  curacoa 
bigarade ;  cremes  de  menthe,  mint — are  the  essences 
used.— J.  T.  D. 

Sugars ;    Decomposition  of  the .     /.   Action  of   zinc 

carbonate  on  formaldehyde  solutions.     W.  Lob.     See  XVI. 

Patents. 

Wines,  fermented  liquors,  spirits,  petroleum,  etc.  I  Apparatus 

for  the  distillation  or  rectification  of  .     R.  Vallat. 

Fr.  Pat.  387,558,  Feb.  25,  1908. 

The  invention  relates  to  plate  columns  of  apparatus  for 
distillation  or  rectification.  The  liquid  under  treatment 
flows  down  from  plate  to  plate  and  acts  as  cooling  medium. 
Above  each  plate  or  above  the  usual  hoods  on  each  plate 
is  a  large  dome,  at  the  apex  of  which  is  a  depression  into 
which  the  liquid  flows  and  from  which  it  overflows  over 
the   whole   surface   of   the   dome,    thereby   cooling   and 
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condensing  the  ascending  vapours  in  contact  with  the 
under  side  of  the  latter.  The  condensed  liquid  collects 
in  a  gutter  fixed  to  the  lower  inner  edge  of  the  dome,  and 
thence  flows  away  through  an  outlet  pipe.  A  portion 
of  the  liquid  collecting  on  the  plate  may  be  led  away 
through  a  valved  pipe  to  a  cooler,  and  then  again  returned 
to  the  outer  surface  of  the  next  lower  dome.  The  domes 
may  be  provided  with  depending  toothed  rims  and  may 
be  used  in  conjunction  with  the  usual  small  hoods  on  the 
plates,  or  may  replace  these  hoods. — A.  S. 

Grape  marcs ';    New  process  for  the  distillation  of . 

J.  B.  M.  Malpas.     Fr.  Pa*.  387,946,  March  9,  1908. 

The  claim  is  for  a  process  of  direct  distillation  of  grape 
marcs  in  vacuo  at  a  low  temperature,  with  the  object  of 
obtaining  spirit  free  from  empyreumatic  flavour. — A.  S. 

Non-alcoholic  beverages.     C.  and  H.  Jung,  Lorch-on-Rhine, 
Germany.     Eng.  Pat,  7732,  April  7,  1908. 

See  Ger.  Pat.  193,879  ;  this  J.,  1908,  464.— A.  S. 

Beverage  free  from  alcohol,  and  having  the  aroma  and  flavour 

of   wine  ;      Process   for   preparing   from   wine   a . 

C.  Jung.     Fr.   Pat.   388,004,  March  10,-  1908. 

See  Ger.  Pat.  193,879  ;  this  J.,  1908,  464.— T.  F.  B. 


XVIIL— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

(-4.)— FOODS.     . 

Maize  ;    Chemical  changes  taking  place  during  the  ensilage 

of .      E.    J.    Russell,      j.    Agric.    Sci.,    1908,    2, 

392—410. 

Durinc  the  ensilage  of  green  maize  there  is  practically 
no  change  in  the  fibre  ;  all  the  sugar  and  some  of  the 
less  resistant  celluloses  disappear  together  with  about 
one-half  of  the  "  protein  "  nitrogen  compounds.  The  non- 
protein nitrogen  compounds  become  practically  double  in 
amount  and  a  number  of  acids  appear.  The  compounds 
mainly  found  in  maize  silage  are  fatty  acids,  hydroxy- 
acids,  amino-acids,  basic  diamino-acids,  and  purine  and 
other  bases.  Three  agents  are  involved  in  making  silage, 
viz.,  1he  living  maize  cell,  enzymes,  and  micro-organisms. 
The  two  former  bring  about  the  primary  and  essential 
changes,  tin-  latter  only  secondary  changes.  The  forma- 
tion of  acetic  and  butyric  acids  appears  to  be  a  respiratory 
effect  when  the  living  cell  is  deprived  of  oxygen.  Sugar 
disappears  during  the  process.  Protein  and  nucleo- 
protein  are  decomposed  by  enzymes  present  when  the 
maize  is  cut,  and  which  continue  acting  even  when  the 
cell  is  dead.  Characteristic  products  of  protein  hydrolysis 
were  identified  in  the  silage.  Bacteria  attack  the  less 
resistant  celluloses,  and  the  products  of  hydrolysis,  etc. 
The  typical  products  of  their  activity — formic  acid, 
higher  fatty  acids,  humus,  and  amines  were  identified. 
At  the  surface  layer  air  gets  in  and  growth  of  mould 
lakes  place  :  here  no  acids  arc  formed,  the  mass  is  alkaline. 
and  the  non-protein   is  converted  into   protein. — E.  F.  A. 

Pepsin  ;    Components  of .     Constitution  of  the  nucleo- 

proteins.     L.  Hugounenq  and  A.  Morel.     Compt,  rend., 
1 90S,    147,   212—214. 

0»    hydrolysis  of  crude   pepsin   with   sulphuric,   hydro- 
chloric, or  hydrofluoric  acid,  the  following  results  were 

obtained.      The     figures    are    calculated    on     the    ash-free, 

dry  substance  and  expressed  percentage  Tyrosine, 
1-7:  alanine.  3-2  j  valine,  7-r>;  leucine,  ll-l:  phenyl 
alanine,  2-2 ;  psewfo-histidine,  0*4 ;  Lysine,  6-6 ;  pseudo- 
lysine,  0-6j  arginine,  .;■<>;  adenine.  0*5 ;  xanthine,  less 
ili. .n  iiui  ;     guanine,  0-2;     glucosamine,   i-i.     it   would 

appeal  thai   pep  in  i  ctrad  contains  a  certain  i rani  of 

fret    amino-acids,   formed  possibly  by   autodigestion,  as 

immediate     analysis     before      hydrolysis     yielded     0'4C     of 


tyrosine  and  0-8  of  a  mixture  of  leucine  and  valine.  The 
proportion  of  monoamino  to  diamino  acids  is  greater 
than  in  the  case  of  the  protamines  or  histones.  Histidine 
was  not  found,  but  a  new  substance,  C4rTg02N«,  was 
detected  and  provisionally  termed  pseudo-histidine. 
Evidence  was  obtained  of  the  presence  of  a  dipeptide 
composed  of  lysine  and  glutamic  acid.  Pyrimidine 
compounds  were  not  found. — E.  F.  A. 

Patents. 

Flour  ;     \  Method   of]   bleaching   ■ .     Sir   W.    Ramsay, 

London.     Eng.  Pat,  15,340,  July  3,  1907. 

The  flour  is  subjected  in  a  rotating  chamber  to  the  action 
of  nitrosyl  chloride  diluted  previously  with  air  or  an 
inert  gas.  The  nitrosyl  chloride  may  be  kept  in  a  liquid 
form  in  steel  bottles ;  these  bottles  are  provided  with 
valves  so  that  a  regulated  amount  of  nitrosyl  chloride 
ma}'  be  mixed  with  the  air  which  is  then  allowed  to  act 
on  the  flour.— W.  P.  S. 

Butter  manufacture.     E.   V.   Schou,   London.     Eng.    Pat. 
5810,  Mar.   16,  1908. 

Cream,  containing  from  75  to  85  per  cent,  of  butter  fat, 
is  passed  between  rollers,  cooled  internally  to  a 
temperature  of  ■ — 10°  C,  and  situated  about  1  mm.  apart. 
The  films  of  chilled  cream  are  removed  from  the  rollers  by 
means  of  scrapers,  and  the  flakes  thus  obtained  are  worked 
between  fluted  rollers  placed  about  ^  in.  apart.  The 
resulting  mass  of  butter  may  be  further  worked  to  remove 
excess  of  water. — W.  P.  S. 

Butter  ;     Process  and,  apparatus  for  the  continuous  pro- 
duction of .     A.  H.  Borgstrom.     Fr.  Pat.  387,653, 

Feb.  28,  1908. 

The  cream,  from  which  the  butter  is  to  be  made,  is 
delivered  in  regulated  quantity  on  to  the  surface  of  a 
plate  fixed  to  the  central  shaft  of  a  centrifugal  drum. 
The  plate  is  roughened  on  its  upper  surface  and  is  inclined 
upwards  from  the  shaft  to  the  outer  casing  of  the  drum; 
a  number  of  these  plates  may  be  fitted  on  the  shaft  and 
separated  by  stationary  plates.  The  supply  of  cream 
is  so  regulated  that  a  thin  film  is  delivered  on  to  the  plates, 
which  are  rotated  at  a  high  speed.  The  friction  produced 
by  the  roughened  surface  causes  the  churning  of  the  cream. 
and  the  butter  and  butter-milk  are  collected  in  an  annular 
channel  placed  at  the  bottom  of  the  drum,  whence  they  arc 
discharged  through  an  opening. — \V.  1*.  S. 

Fermentation   [of  solid  and  liquid  foods] ;     Proa  is    for 

preventing .     G.   P.   Harding.     Fr.    Pat.    387,753, 

May  13,  1907. 

Tiik  articles  to  be  preserved,  or  prevented  from  fermenting, 
are  placed  in  receptacles  provided  with  an  inlet  and  an 
outlet.  Carbon  dioxide  is  forced  into  the  receptacles 
al  a  pressure  of  from  3  to  4  kilos,  per  sq.  cm.  The  orifices 
of   the  receptacles   are    provided    with    taps,    or   similar 

devices,   so   thai    when    all   the   ail'   has    been   expelled   and 

replaced  by  carbon  dioxide,  the  receptacle  ma\  be  closed 

and  the  pressure  maintained.  The  process  is  applicable 
to   such   articles   as   meats,    worts,    fruits,   etc. — W.  P.  8. 


Milk  for  infants;     Process  of  preparing from  i 

milk,     11.    Timpe.     Fr.    Pat.    3s7.s;>ii.    Mar.    6,    1908. 
Under  Int.  Conv.,  .Mar.  7.  1907. 

Cow's  milk  is  mixed,  at  a  temperature  of  from  25°  to 
30"  ('.,  with  a  concentrated  solution  ol  sodium  pyrophos- 
phate; (la  quantity  of  the  latter  employed  is  such  that 
each  litre  of  the  milk  receivi  s  the  addition  of  from  2 

3  grmB.  of  the  dry  Bait.  Vfter  the  milk  has  curdled,  it 
is  heated   lo  a    temperature  of  from  (><l      to  70'    ('..  and  the 

precipitate  which  has  formed  is  separated  l>.\  filtration, 
The  filtrate  constitutes  a  readily  digestible  food  for 
infanta  -W.  P.  S. 


y..|   \x\ll..  N.     m     Cl.    XIX.— PAPER.  PASTEBOARD.  Ac.       Cl.  XX.— FINE  CHEMICALS,  &c. 


873 


n  .-    Manufacture  of .     F.  H.  Fouohe.     Ft.  Pat. 

387,918,  March  0.  1908 

g  in  is  separated  from  milk  by  heating  the  latter  in  a 
lens-shaped  chamber  by  moans  of  high-pressure  steam. 
The  separated  casein  is  compressed,  then  transferred 
to  a  mil!,  where  it  is  first  forced  through  a  grating  which 

divides  it  into  large  pieces,  then  passed  between  two 
revolving  cylinders,  and  next  forced  through  a  second 
grating  which  divides  it  into  small  pieces.  It  then  falls 
into  a  hopper,  and  is  forced  through  a  third  grating,  on 
onvevor  which  carries  it  to  the  drying  apparatus. 

—A.  S. 


Acid-ulbuminate  from  albumen  and  albuminous  substances 

of  all  kind"  ;    Method  of  producing .     E.  Xnssbanni. 

Vienna.     Eng.  Pat.  15,700,  July  8,  1907. 

Fr.  Pat.  379,689  of  L907  ;  this  J.,  1907,  1261.— T.  F.  B. 


[B.)— SANITATION:      WATER   PURIFICATION, 

Typhoid   bacillus  ;      Vitality   of   the ,    in    artificial/// 

infected  samples  of  raw  Thames,  Lee,  and  Xeie  River 
■'■<iter,  with  special  reference  to  the  question  of  storage. 
A.  C.  Houston.  Report  to  Met.  Water  Board,  1908, 
1—32. 

The  results  are  given  of  eighteen  series  of  experiments 
on  the  diminution  in  the  number  of  typhoid  bacilli  in 
artificially  infected  waters  on  keeping  the  latter ;  the 
experiments  were  carried  out  on  samples  of  Thames, 
Lee,  and  New  River  waters.  It  is  seen  from  the  report 
that,  after  being  kept  for  8  weeks,  the  waters  in  sixteen 
out  of  the  eighteen  experiments  yielded  negative  results, 
and,  that  after  9  weeks,  the  whole  of  the  waters  gave 
negative  results  when  tested  for  typhoid  bacilli.  Although 
a  few  typhoid  bacilli  may  be  alive  eight  weeks  after  the 
infection  of  the  water,  no  serious  objection  should  be  taken 
to  limiting  the  storage  of  water  to  four  weeks.  The 
advantages  accruing  from  even  a  few  days'  storage  maybe 
so  material  that,  with  the  exception  of  a  few  cases,  the 
use  of  raw  unstored  river  water  for  filtration  purposes 
should  be  strongly  deprecated.  Stored  water  should  not 
be  passed  through  the  filters  at  specially  rapid  rates  in 
the  absence  of  convincing  experimental  proof  of  the 
reliability  of  the  new  process.  It  is  also  pointed  out  that 
the  advantages  accruing  from  adequate  storage  of  water 
are  of  a  general  character  and  are  not  limited  to  the 
elimination  of  danger  from  typhoid  fever.  A  review  is 
given  in  the  Report  of  the  work  on  this  subject  which  has 
been  done  in  America  by  Jordan,  Russell,  and  Zeit 
(J.  Infect.  Diseases,  1904,  1,  641).  From  the  experiments 
recorded,  it  appears  that,  under  conditions  that  probably 
closely  simulated  those  in  nature,  the  vast  majority 
of  typhoid  bacilli  introduced  into  the  several  waters 
perished  within  three  or  four  days.  Whilst  it  is  possible 
that  specially  resistant  cells  may  occur  which  are  able 
to  withstand  hostile  influences  for  a  longer  time,  the 
experiments  show  that  these  cells  must  be  very  few  in 
number.  It  is  not  claimed,  however,  that  the  behaviour 
of  typhoid  bacilli  under  the  conditions  described  is  repre- 
sentative of  all  renditions  obtaining  in  all  natural  bodies 
of  water.  With  regard  to  these  statements,  the  author 
thinks  that  resistant  cells  almost  certainly  occur  and  that 
they  may  possibly  be  more  numerous  in  typhoid  excreta 
than  in  artificial  cultures. — W.  P.  S. 


(C.)— DISINFECTANTS. 

Patent. 

Microbicide  uytnli ;  Manufacture  of .  F.  W.  Howorth, 

London.     From  E.   Lutz  et  Cie.,   Vienna.     Eng.   Pat. 
4535,  Feb.  28,   1908. 

Fr.  Pat.  387,603  of  1908  ;   this  J.,  1908,  827.— T.  F.  B. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Patents. 

Plastic  material  [celluloid  substitute]  for  the  manufacture 
of  combs  and  moulded  objects  of  all  kinds.  L.  Desvaux 
and  H.  Allaire.     Fr.  Pat.  388,097,  March  11,  1908. 

The  claim  is  for  a  plastic  material  prepared  from  nitro- 
cellulose, camphor  or  other  suitable  substance  capable  of 
replacing  it  in  the  manufacture  of  celluloid,  and  the 
protein  substance  "  maisin "  (see  this  J.,  1902,  1464, 
1548  ;  1903,  816,  960  ;  1905,  853)  extracted  from  maize 
by  means  of  a  higher  alcohol,  such  as  amyl  alcohol. — A.  S. 

Celluloid  substitutes  ;    Preparation  of .     S.   Assadas. 

Fr.  Pat.  387,537,  May  8,  1907. 

Two  of  a  series  of  covered,  stoneware  pots  are  charged 
with  pure  paper  cellulose  contained  in  a  "  basket  "  of 
acid-resisting  material.  A  charge  of  mixed  nitric  and 
sulphuric  acid  is  then  run  into  one  pot,  and  nitration 
proceeds,  with  exclusion  of  light  and  air,  at  the  tempera- 
ture of  a  water- bath  in  which  the  pots  are  immersed.  This 
pot  is  then  raised  by  a  pulley  and  connected  by  means  of 
a  pipe  with  a  funnel  in  the  lid  of  the  other  ;  the  spent  acid 
is  tapped  off  into  the  second  pot,  into  which  a  fresh  charge 
of  acid  is  run  through  the  funnel.  The  two  pots  are 
then  disconnected.  The  nitrated  cellulose  is  emptied 
from  the  first  pot  into  cold  water,  a  fresh  charge  of  cellulose 
put  in,  and  the  nitrating  operation  repeated,  the  position 
of  the  pots  being  reversed.  The  nitrocellulose  is  washed, 
dried,  and  mixed  under  pressure  in  a  steam,  or  water- 
jacketed  autoclave,  by  using  appropriate  solvents  in 
desired  proportions  with  either  :  (a)  hypophosphorous  acid 
alone  or  combined  with  baryta,  and  the  sulphide,  sulphite, 
sulphhydrate,  or  thiocyanate  of  aluminium,  potassium, 
etc.  ;  or  (b),  phosphoric  acid  with  a  small  quantity  of 
ammonium  or  barium  carbonate,  aluminium  thiocyanate, 
and  castor  oil.  To  either  of  these,  resin,  instead  of 
camphor  may  be  added.  Suitable  proportions  of  the  above 
are  given.  If  resin  be  added  it  is  desirable  to  use  a  little 
more  castor  oil,  or  other  fatty  body,  or  a  liquid  hydro- 
carbon. The  colourless  pasty  material  so  obtained  may 
be  worked  up  into  the  forms  of  threads,  etc.,  by  means  of 
a  suitable  press. — J.  W.  G. 

Celluloid     uninflammable     and     incombustible ;      Process 

for   rendering .     P.    Marino,    London.     U.S.    Pat. 

893,634,  July  21,  1908. 

See  Fr.  Pat.  376,399  of  1907  ;  this  J.,  1907,  989.— T.  F.  B. 

Celluloid  ;    Manufacture  of  non-inflammable .     L.  L. 

Bethisy,     Villeneuve-la-Garenne,     France.     U.S.     Pat. 
894,108,  July  21,  1908. 

See  Fr.  Pat.  368,004  of  1906  ;  this  J.,  1906,  1231.— T.  F.  B. 


XX.— FINE     CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  &  EXTRACTS. 

Chinese  corydalis  tubers  ;  Alkaloids  of .     K.  Makoshi. 

Arch.  Pharm.,  1908,  246,  381—400. 

The  tubers  examined  by  the  author  were  obtained  from 
the  Chinese  Corydrdis  ambigua.  The  powdered  tubers 
were  extracted  with  96  per  cent,  alcohol,  and  the  following 
alkaloids  were  separated  : — corydaline,  C22H27N04  -r 
dehydrocorydaline,  resembling  berberine,  but  identical 
with  the  artificial  product  obtained  from  corydaline,  and 
giving  inactive  corydaline  on  reduction ;  an  alkaloid 
forming   a    red   crystalline   hydrochloride,    C20H18N04C1, 
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and  giving  a  whitish  flocculent  precipitate  with  sodium 
hydroxide,  and  an  aurichloride  decomposing  at  280°  C.  ; 
a  second  alkaloid,  soluble  in  ether,  and  crystallising  in 
greyish-white  compact  needles,  rn.pt.  197°— 199°  C.  ; 
corybulbine  ;    and  prot opine. — F.  Shd.v. 


Eydraatine  ;  Determination  of  — 
Pharm.  Rev.,  1908,  26,  132—137. 
2,  266—267. 


.     W.    A.    Puckner. 
Chem.  Zentr.,  1908, 


For  the  determination  of  hydrastine  in  the  fluid  extract 
and  in  Rhiz.  Hydrastis  respectively,  the  author  recommends 
the  following  methods  in  preference  to  those  prescribed 
in  the  U.S.  Pharmacopoeia.  Five  c.c.  of  the  fluid  extract 
are  well  shaken  with  5  c.c.  of  a  20  per  cent,  solution  of 
potassium  iodide  and  25  c.c.  of  Mater,  filtered,  and  the 
precipitate  washed  twice  by  stirring  with  5  c.c.  of  a 
mixture  of  19  c.c.  of  water  and  1  c.c.  of  the  potassium 
iodide  solution,  the  liquid  being  passed  through  the  filter, 
and  then  twice  with  the  same  medium  on  the^filter.  The 
filtrate  and  washings  are  extracted  three  times  in  succession 
with  20  c.c.  of  ether  and  once  with  5  c.c.  of  ether,  and  the 
ether  solution  is  filtered  through  cotton  wool,  evaporated, 
and  the  residue  dried  at  95— 98°  C.  In  the  case  of  Rhiz. 
Hydrastis,  5  grms.  of  the  powdered  drug  are  treated  with 
50  c.c.  of  ether,  and  after  10  mins.,  2  c.c.  of  ammonia 
solution  are  added,  and  the  mixture  allowed  to  stand  for 
i  hour,  with  frequent  agitation.  It  is  then  filtered,  and 
the  residue  extracted  with  a  second  50  c.c.  of  ether.  The 
combined  ethereal  extracts  are  shaken  in  succession  with  : 
(1),  2  c.c.  of  dilute  hydrochloric  acid  and  18  c.c.  of  water  ; 
(2),  5  drops  of  dilute  hydrochloric  acid  and  10  c.c.  of 
water  ;  and  (3),  10  c.c.  of  water.  The  aqueous  solution 
is  made  alkaline  to  litmus  with  ammonia,  and  extracted 
three  times  with  20  c.c.  of  ether.  The  ethereal  solution 
is  evaporated  to  dryness  at  the  ordinary  temperature,  and 
the  residue  dried  at  98°— 100°  C— A.  S. 


iso- Sparteine  ;    Formation  of  a-mcthylsparleine  from . 

A.  Valeur.     Compt.  rend.,  190S,  147,  127—129. 

Wren  a-mcthylsparteine  is  boiled  for  some  time  in 
dilute  sulphuric  acid  and  subsequently  treated  with 
barium  iodide,  the  hydriodide  of  /.«o-sparteine  iodo- 
methylate  is  obtained.  Moureu  and  Valeur  (this  J.,  1907, 
1292)  who  discovered  this  reaction  suggested  that  the 
o-methylsparteine  sulphate  was  isomerised  into  the 
wo-sparteine  sulphomethylate.  The  author  supports 
this  view,  having  isolated  the  sulphomethylate  as  crystals, 
containing  9  mols.  of  water,  which  give  with  barium 
halides  by  double  decomposition  the  halides  of  the  halogen 
methylates  of  ?so-sparteine  described  by  Moureu  and 
Valeur.  The  sulphomethylate  is  decomposed  by  alkali, 
with  liberation  of  the  hydroxymcthylate,  which  when 
heated  in  vacuo  above  150°  ('.  is* converted  quantitatively 
into  a-methyUparteine.  The  author  draws  attention  to 
the  similarity  in  behaviour  of  sparteine  and  N-methyl- 
piperidine  through  this  cycle  oi  reactions. — R.  L.  S. 


Indian  In  in i>;     Valuation  of .     D.  Hooper.     Pharm 

J.   1908,  81.  SO.       (See  this  J.,  1896,  372;    1897,  950; 
1898,  269,  372;    1907,  275.) 

Since    the    deterioration    of   Indian    hemp    <>n    keeping 

(this  .).,  ls!»7,  «.)")())  is  probably  due  to  the  oxidation  ot 
cannabinol  and  other  volatile  bodies,  the  author  deter- 
mined   the  iodine  values   of   several    samples   of    1 1 ■■     drug, 

with  a  view  to  ascertain  whether  this  value  would  afford 

a  mean    oi  judging  the  age  of  the  product     Experiments 

made  with  specimens  oi   "  charas,"  "ganja,"  and 

'■  bhang  "  oi  different  ages,  the  resinous  essential  oil  being 

separated    by  (list  i  Hat  ion    with   steam,   .md    l| -\lraelcd 

with  90  per  cent,  alcohol.  Portiont  oi  the  extracl  were 
then  iaponified  with  alcoholic  potash,  and  the  irnsaponin- 
able  matter  t  ctracted  with  chloroform.     This  varied  m 

amount   from  B7'6  t,,  5|S  per  cent,  and  gave  iodine  \alues 

ranging  from  i s3  to  121,  in  both  cases  the  highest  figures 
corresponding  to  the  freshest  and  most  valuable  specimens. 

The  iodine   values  of  the  dried  alcoholic  extract    Ul  ,,    alBO 


determined,  the  figures  obtained  ranging  from  234  to 
112.  Here  also  the  best  and  freshest  specimens  gave  the 
highest  iodine  values. — A.  S. 

Otto  of  Rose.    E.  J.  Parry,  Chem.  and  Drug.,  1908,  73,  244. 

Otto  of  rose  has  probably  not  been  so  largely  adulterated 
for  many  years  as  appears  to  be  the  case  this  season. 
Presumably  this  is  due  to  the  last  two  crops  having  been 
short  and  to  the  financial  troubles  of  the  peasants. 

The  author  does  not  agree  with  the  figures  given  in  their 
last  "  Report  "  by  Messrs.  Schimmel  and  Co.  for  the  specific 
gravity  and  the  refractive  index.  The  following  represent 
five  samples  from  the   best  possible   sources. 


Sp.  gr.  at  30°  C.  . 
Optical  rotation. 
Refractive   index 

at  25°  C 

Melting-point . . . 


0-8555 
-  2°40' 

1-4635 
22° 


0-8549 
-  2°30' 

1-4629 
22° 


0-854 
-  3° 

1-4622 
23° 


0-8557 
-  2°35' 

1-4630 
22-5° 


0-856 
-  2°30' 


1-4626 
23° 


The  purity  of  these  samples  is  farther  evidenced  by  the 
characters  of  the  stearoptenes  and  by  the  absence  of 
alcohol  and  other  adulterants.  The  following  figures  are 
for  samples  guaranteed  pure  and  of  this  year's  distillation, 
all  of  which  are  grossly  adulterated  and  all  in  the  same 
manner.  It  will  be  noticed  that  in  the  main  the  physical 
characters  of  these  samples  are  practically  identical  with 
those  of  pure  otto  of  rose,  which  shows  that  the  adultera- 
tors are  fully  alive  to  the  usual  tests  to  which  the  otto  is 
subjected  : 


Sp.  gr.  at  30° 


Retractive  index  at  25° 


Rotation. 


0-8535 

1-4580 

—  2° 

0-8555 

1-4635 

_  Oo 

0-8534 

1-4576 

-  2°10' 

0-8560 

1-4630 

—  2G20' 

0-8545 

1-4569 

9° 

0-8534 

1-4587 

-  2°20' 

0-8555 

1-4600 

-  2°05' 

0-8570 

1-4652 

2° 

0-8526 

1-4576 

-  2°20' 

0-8545 

1-4601 

-  2°10' 

It  will  be  noticed  that  the  specific  gravity  of  some  of  these 
samples  is  rather  lower  than  is  usual  for  pure  otto.  The 
refractive  index  is  also  lower  than  usual.  In  every  one 
of  the  above  samples  the  author  was  able  to  extract,  with 
water,  sufficient  alcohol  to  give  a  well-marked  iodoform 
reaction — in  some  cases,  indeed,  sufficient  to  obtain  a 
copious  precipitate  of  iodoform.  The  otto,  which  had 
been  twice  washed  with  cold  water,  was  then  examined. 
In  every  case  a  marked  increase  in  specific  gravity  and 
refractive  index  were  found.  For  example,  in  sample 
No.  1  the  washed  otto  had  a  specific  gravity  of  tt-8599 
and  a  refractive  index  of  1-4686.  There  is  no  doubt  that 
a  mixture  of  geraniol  with  a  little  absolute  alcohol  is 
being  used  to  an  enormous  extent  this  year.  It  may  he 
noted  that  the  refractive  index  of  absolute  alcohol  is 
about  1-3600.  There  is  no  question  here  of  phenyl  ethyl 
alcohol,  as  this  substance  lias  a  much  higher  Bpeoinc 
gravity  than  otto  of  rose,  and  a  refractive  index  of  about 

1*5220  (determined  on  a  sample  which  is  pure  to  the  extent 
of  99  per  cent.). 

Philippine  terpenes  und  essential  oils,   /.     H.    !•'.    Bacon. 
Philippine  J.  Sci.,  1908,  3,  49—64. 

I;IM<>\K\I<;   hydrochloride    was   subjected    to    the   GrigUard 

reaction,  and  yielded  a  hydroliniom  ne  magnesium  chloride. 

soluble  in  anhydrous  ether.  When  this  compound  is 
dissolved  in  water,  a  dihydroterpene,  *  i •> ' ■  i -< -  '8  formed, 
A  method  based  on  the  Grignard  reaction  has  been  devised 

for    passing    from    terpenes    to    dihydlO-    and     Utrahydro- 

terpenes.     Benzaldehyde  reacts  with  bydrolimonene  m 

nesium  chloride  as  if  it  contained  a  hydroxyl  group.      The 
solid       product       of      this      reaction       lias       the       lormula 
<  ',,":,(  '<  >,Mg<  'I.  and  IS   decomposed    bj     the   action    of   dilute 

acids,  with  the  formation  of  benzaldehyde.  It  is  verj 
unstable    and     behaves    like    sodium-acetone.     Acetone 

also  reacts  as  if  it  contained  a  hydroxyl  group.-    l'\  Siidx. 
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Philippine  ttrpemu  and  essential  oils,  II.    Ylang-ylang  oil. 
R.  F.  Bacon.     Philippine  .'.  Sei.,  1908,  3.  65—86. 

The  author  has  shown  the  presence  of  the  following  sul>- 
ntenmfi  in  ylang-ylang  oil:  formic,  acetic,  valeric  (probably), 
benzoic,  and  salicylic  acids,  all  as  esters;  methyl  and 
benzyl  alcohols  ;  pinene  and  other  terrenes,  linalool. 
gesaniol,  safrol,  cadinene  and  other  sesquiterpenes ; 
engenol,  iso-eugeno],  p-oresol,  probably  as  methyl  ethers; 
and  creosol.  The  following  esters  were  prepared  and 
described  in  order  to  note  their  odours  ■  benzyl  salicylate. 
benzyl  benzoate,  benzyl  valerate,  benzyl-methyl  ether, 
benzyl  formate,  geraniol  benzoate  ;  also  geraniol-methyl 
ether,  and  linalool-methyl  ether.  An  attempt  was  made 
to  synthesize  ylang-ylang  oil.  but  the  product  is  not 
likely  to  replace  the  natural  oil. — F.  SHDK. 


tial    oils  ;      Constituents    of    .     Constitution    of 

tlemicin  and  iso-elemicin.     F.  W.  Semniler.     Ber.,  1908. 
41,  2183—2187. 

I>~  previous  communications  (this  J.,  1908,  641  and  708) 
the  author  has  given  reasons  for  stating  that  elemicin 
is  a  benzene  derivative  with  either  an  allyl-  or  a  propenyl- 
group  in  the  side  chain.  As  it  has  not  been  possible  to 
isolate  elemicin  in  a  pure  state,  the  author  has  used 
formic  acid  to  determine  which  of  these  groupings  is 
present.  Anethol.  for  instance,  which  contains  a  propenyl 
group  is  resinified  when  boiled  with  concentrated  formic 
acid,  whilst  safrol,  containing  an  allyl-group,  remains 
unchanged.  When  the  high-boiling  fraction  of  elemi  oil 
was  treated  in  tliis  way,  a  substance,  Cl2H1603,  was 
obtained  boiling  at  144 — 147°  C.  at  10  mm.,  with  sp.  gr. 
1-063  at  20°  C,  and  nD  =  152848.  This  was  converted 
into  /so-elemiein  bv  boiling  with  alcoholic  potassium 
hydroxide,  and  then  boiled  at  153°— 156°  C.  at  10  mm., 
and  had  the  sp.  gr.  1-073  at  20°  C,  and  nD  =  1-54679. 
From  this  substance,  Aso-elemicin  dibromide,  C12H1603Br2, 
was  prepared,  which  when  crystallised  from  light  petro- 
leum, melted  at  89°— 90°  C.  Elemicin  is  therefore  allyl- 
l-trimethoxy-3.4.5-benzene,  and  iso-  elemicin  the  corres- 
ponding propenyl  derivative. — F.  Shdn. 

Essential    oils ;      Constituents    of Elimination    of 

methoxy  groups  by  means  of  hydrogen.     F.  W.  Semmler. 
Ber.,  1908,  41,  2556—2557. 

When  either  elemicin  or  iso-elemicin  (this  J.,  1908,  641, 
708)  is  reduced  with  sodium  and  alcohol,  a  compound, 
CnH1602,  is  produced,  which  boils  at  125-5°  C.  at  10  mm., 
has  the  sp.  gr.  0-998  at  20°  C,  and  nD  =  1-51248.  When 
this  substance  is  oxidised  with  permanganate,  3.5-dimeth- 
oxybenzoic  acid  is  formed.  From  this  it  follows  that 
the  substance,  CnHjgO^  is  3. 5-dimethoxy-l-w- propyl  - 
benzene. — F.  Shdx. 


Cholesterol.     0.  Diels.     Ber.,  1908,  41,  2596—2600.     (See 
also   this   J.,    1908,   358.) 

Five  grms.  of  cholesterol  were  dissolved  in  25  c.c.  of  dry 
chloroform  and  treated  w*ith  ozone.  After  about  2  hours 
the  product  was  freed  from  chloroform  by  prolonged 
evaporation  in  vacuo.  The  crude  ozonide  thus  obtained 
was  a  colourless  foam-like  mass,  very  brittle,  and  giving 
a  white  powder  when  pulverised.  It  contains  more 
oxygen  than  corresponds  with  the  formula,  C27H460.03 
(compare  Doree  and  Gardner,  Chem.  Soc.  Proc,  1908, 
24,  173).  When  treated  with  cold  alcohol,  it  loses  oxygen, 
and  yields  an  ozonide  of  the  composition,  C27H460.04, 
which  is  very  stable  and  can  be  purified  by  solution  in 
warm  acetone,  from  which  it  separates  as  a  white  powder. 
This  ozonide  and  also  the  crude  ozonide  are  decomposed 
only  slowly  and  incompletely  by  water,  yielding  a  brittle 
resin.  There  is  also  formed  a  small  quantity  of  a  substance, 
probably  of  an  aldehydic  character,  with  an  intense, 
pleasant  odour  resembling  that  of  methyl hexylketone. 
The  same  odour  is  produced  when  the  ozonides  prepared 
from  cholestenone,  cholesteryl  acetate  and  chloride,  and 
cholestene  are  decomposed   by  water. — A.  S. 


iso-Eugenol ;    Oxidation  of .     Preparation  of  dehydro. 

diisoeugenol.     H.    Cousin    and    H.    Herissey.     Compt- 
rend.,   1908,  147,  247—249. 

tso-Eugenol  is  susceptible  to  oxidation,  in  an  exactly 
analogous  manner  to  that  described  in  the  case  of  eugenol 
(this  J.,  1908,  767),  with  the  production  of  dehydrodiiso- 
eugenol,  m.  pt.  133°  C,  which  crystallises  from  alcohol 
in  long  colourless  needles  or  flat  plates  grouped  in  rosettes. 
This  substance  is  best  prepared  by  mixing  20  c.c.  of 
iso-eugenol  with  180  c.c.  of  alcohol,  adding,  whilst  shaking, 
40  c.c.  of  a  solution  of  ferric  chloride,  sp.  gr.  1-26,  and  then 
120  c.c.  of  water.  It  is  also  formed  by  the  action  of 
a  glycerol  extract  of  the  fungus,  Russula  delica,  upon  a 
dilute  aqueous  solution  of  tso-eugenol  with  the  aid  of  a 
current  of  air.  The  author  has  prepared  the  dimethyl, 
diacetyl  and  dibenzoyl  derivatives  of  the  new  phenol. 

—J.  F.  B. 


Triphenocoll  citrate  {citipcoll) ;    So-called .    F.  Zernik, 

Ber.  der  deutschen  pharm.  Ges.,  1908,  18,  42—44. 

Commercial  citrocoll  which  melts  at  178°  C.  is  not  a 
uniform  substance.  It  was  extracted  with  absolute 
alcohol,  and  the  insoluble  portion  was  re- crystallised 
several  times  from  water.  This  substance  is  mono-acid 
phenocoll  citrate,  2C10H1402N2,C6H807  ;  it  forms  pris- 
matic needles  and  melts  at  198°— 200°  C.  The  portion 
soluble  in  alcohol  is  not  a  salt  of  phenocoll. — F.  Shdn. 

Catalytic  actions  of  colloidal  metals  of  the  platinum  group. 
III.  Reduction-catalyses  with  colloidal  palladium  and 
platinum.  C.  Paal  and  J.  Gerum.  Ber.,  1908,  41, 
2273—2282. 

The  authors  have  extended  their  previous  work  (this  J., 
1907,  780)  to  the  reduction  of  salts  of  unsaturated  organic 
acids  and  esters.  The  present  paper  deals  with  the 
reduction  of  fumaric,  malcic,  and  cinnamic  acids  and 
methyl  cinnamate  by  hydrogen  in  presence  of  colloidal 
palladium  and  of  cinnamic  acid  by  hydrogen  in 
presence  of  colloidal  platinum  (see  this  J.,  1904,  208) 
and  palladium  black.  In  all  cases  reduction  took  place, 
with  good  yields  of  the  reduction  product,  viz.,  succinic 
acid  from  fumaric  and  maleic  acids,  and  hydrocinnamic 
acid  (0-phenylpropionic  acid)  and  its  methyl  ester  res- 
pectively from  cinnamic  acid  and  methyl  cinnamate. 
Colloidal  palladium  proved  considerably  more  active  than 
colloidal  platinum  and  palladium  black. — A.  S. 

Nitrates  in  bismuth  salts  ;    Determination  of .     W.  H. 

Simmons.     Chem.  and  Drugg.,  1908,  73,  198. 

For  the  determination  of  nitrate  in  bismuth  oxide, 
hydroxide,  citrate,  carbonate,  oxychloride,  and  phenate, 
the  most  convenient  method  is  stated  to  be  titration  with 
a  solution  prepared  by  dissolving  5  grms.  of  "  indigo 
carmine  "  in  water,  filtering,  adding  50  c.c.  of  concentrated 
sulphuric  acid,  and  diluting  to  1  litre.  This  method  is 
not  suitable  for  bismuth  salicylate,  tannate,  and  gallate. 
No  satisfactory  method  has  yet  been  devised  for  the 
determination  of  nitrate  in  the  latter  two  salts,  but  for 
the  salicylate,  the  following  modification  of  Looff's  method, 
depending  on  the  formation  of  nitrosalicylate,  is  recom- 
mended. From  0-2  to  05  grm.  of  bismuth  salicylate  is 
shaken  with  5  c.c.  of  water,  10  c.c.  of  concentrated  sul- 
phuric acid  are  added  cautiously,  and  the  whole  mixed. 
The  crimson  colour  produced  is  matched  against  a  similar 
colour  produced  under  identical  conditions  with  a  known 
volume  of  a  0-1  per  cent,  solution  of  potassium  nitrate 
to  which  0-1  grm.  of  sodium  salicylate  is  added.  The 
amount  of  nitrate  (Bi0N03,H20)  in  some  commercial 
bismuth  salts  varied  from  nil  to  4  per  cent,  in  six  samples 
of  the  subsalicylate,  from  nil  to  2-6  per  cent,  in  seven 
samples  of  the  subcarbonate,  and  from  nil  to  2-49  per  cent, 
in  three  samples  of  the  citrate. — A.  S. 

Oil  of  turpentine  ;      Application  of  the  determination  of 

rotatory  dispersion  to  the  study  of  the  composition  of . 

E.  Darmois.     See  XIII  B. 
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"  Hydrogen  value  "  as  a  means  of  determining  unsaturated 
organic  compounds.     S.  Fokin.     See  XXIII. 

Camphor,  synthetic;   Import  duti/  on in  U.S.A.    Oil, 

Paint  and  Drug  Reporter,  Aug.  3,  1908.     [T.R.] 

The  U.S.  Treasury  Department  lias  decided  to  acquiesce  in 
the  decision  of  the  Circuit  Court  of  Appeals,  adverse  to 
the  Government,  holding  synthetic  camj>hor  to  be  free 
of  duty  under  paragraph  515  of  the  Tariff  Act  as  "  crude  " 
camphor.  The  merchandise  involved,  was  assessed  for 
duty  as  refined  camphor  at  the  rate  of  six  cents  per  pound 
under  paragraph  12,  the  chief  contention  of  the  Govern- 
ment being  that  inasmuch  as  the  product  was  of  synthetic 
origin  it  must  be  regarded  as  a  manufactured  article  and 
hence  not  "  crude."  The  Board  of  General  Appraisers 
and  the  courts,  however,  held  that  a  manufactured  product 
need  not  be  regarded  as  "  refined  "  within  the  meaning 
of  paragraph  12  of  the  Tariff  Act,  and  as  the  importation 
in  question  contained  a  considerable  percentage  of 
impurities  and  could  not  be  sold  as  refined  camphor,  it 
was  entitled  to  free  admission. 

Citrus  by-products  law  in  Sicily.      Bd.  of  Tr.  J..    Aug.  6, 
1908.    [T.R.] 

With  reference  to  the  notice  on  p.  185  of  the  Board  of 
Trade  J.,  of  23rd  July,  respecting  the  new  citrus  by- 
products law  in  Sicily  creating  a  combination  in  the 
citrus  by-products  trade,  H.M.  Consul  at  Palermo  has 
now  forwarded  an  abstract  translation  of  this  law,  which 
was  published  in  the  "  Gazetta  Ufficiale  "  of  17th  July. 
The  translation  in  question  may  be  consulted  by  persons 
interested  at  the  Commercial  Intelligence  Branch  of  the 
Board  of  Trade,  73,  Basinghall  Street.  London,  E.C. 

Patents. 

Cream  of  tartar  ;    Manufacture  of .     G.  Tassopoulos, 

Paris.     Eng.  Pat.  16,047,  July  12,  1907. 

Calcium  tartrate  is  decomposed  by  sulphuric  acid,  which 
has  been  purified  with  sulphuretted  hydrogen.  The 
solution  obtained  is  decolorised  with  animal  charcoal 
and  sodium  hyposulphite,  and  is  then  saturated  with 
sulphur  dioxide,  in  order  to  prevent  the  iron  oxide  from 
re-oxidising.  The  clear  solution  is  finally  precipitated  with 
potassium  carbonate.  The  cream  of  tartar  obtained  is 
claimed  to  be  perfectly  colourless  and  pure,  if  wooden 
tanks  are  used. — A.  G.  L. 

Camphor  ;    Process  for  converting  iso-borneol  into by 

electrolytic    oxidation.     Soc.    pour    l'lnd.    Chimique    a 
Bale.     Fr.  Pat,  387,539,  May  8,  1907. 

iso- Borneol  can  be  oxidised  to  camphor  electrotytically, 
in  presence  of  catalytic  oxidising  agents,  and  of  solvents 
indifferent  to  the  oxidising  agent.  The  oxidation  may 
be  carried  out  in  alkaline  solution,  the  electrolyte  con- 
sisting of  5  per  cent,  sodium  hydroxide  solution;  the 
electrodes  may  be  made  of  nickel  or  platinum,  using  an 
alkali  manganate  as  oxidising  catalyst,  The  ?'so-borneol 
is  introduced,  in  benzene  solution,  into  the  anode  com- 
partment ;  the  current  density  may  vary  between  0-5 
and  2  amperes  per  sq.  dcm.,  the  temperature  being  about 
20°  C  When  the  oxidation  is  performed  in  acid  solution 
(e.g.,  phosphoric  or  sulphuric  acid),  lead  electrodes  are 
used,  and  ;i  bichromate  as  oxidising  catalyst  :  the  iso- 
borneol  is  introduced  in  solution  in  petroleum  spirit. 
The  current  used  is  <)■">  amp,  per  sq.  dcm.,  and  fche  tem- 
perature from  25" — 30  ('.  The  oxidising  agent  may  be 
caused  to  form  during  the  electrolysis,  by  using  anodes 
of     manganese,     chromium,     or    their    alloys    with      iron. 

The  electrolytes  tnnsl   be  vigorously  agitated  during 
process,    to  ensure   efficient    oxidation. — T.  F.  B. 

Perfumes,    oils,  and  fats  ;  Process  and  apparatus  for  the 
extraction    oj    — -.     L.     Barbe.     Fr.     I'd.     :'„s7.ss<i. 
Mar.  0.    1908. 
'I'iik  process  is  similar  to,  and   the  apparatu     i     B    modi- 
fication of.   that    described   in    Fr.    Pat.   821,642  of   1902 


(this  J.,  1903,  794).  The  substance  to  be  extracted  is 
filled  into  perforated  vessels  which  are  then  fixed  to  a 
shaft  passing  through  the  centre  of  a  cylindrical  chamber. 
This  cylinder  is  filled  with  carbon  dioxide  or  other  inert 
gas,  and  means  are  provided  for  forcing  the  solvent 
into  the  cylinder,  for  heating  the  cylinder,  and  for 
receiving  the  extracts.  During  the  extraction  process 
the  shaft  to  which  the  perforated  vessels  are  fixed,  is 
rotated.  A  still  and  condenser  are  provided  for  the 
recovery  of  the  solvent,  etc. — W.  P.  S. 

Citral  hydrate  ;  Process  for  isolating  an  isomeride  of . 

P.  Coulin.     Ger.  Pat.  198,714,  Nov.  6,  1906. 

The  mixture  of  aldehydes  obtained  by  the  hydration  of 
the  unstable  dihydrodisulphonic  acid  compound  of 
citral  by  means  of  acid,  and  subsequent  treatment  with 
alkali,  is  treated  with  an  aqueous  solution  of  sodium 
carbonate  and  sulphite,  and  extracted  with  a  suitable 
solvent ;  or  it  is  first  distilled  with  steam,  and  the 
distillate  subjected  to  the  treatment  described.  The 
product  obtained  has  an  odour  resembling  that  of  camphor, 
and  is  useful  for  the  preparation  of  perfumes.  For 
example  it  condenses  with  methylethyl  ketone,  yielding 
a  product  with  an  odour  similar  to  that  of  orris  root  oil. 

—A.  S. 

Dialkylbarbituric    acid ;     Process    of    making .     M. 

Conrad,  Aschaffenburg.  Assignor  to  E.  Merck,  Darm- 
stadt, Germany.     U.S.  Pat,  893,308,  July  14,  1908. 

See  Ger.  Pat.  163,200  of  1904  ;  this  J.,  1906,  283.— T.  F.  B. 

Dichlorethoxyethylene ;     Process    of    producing    .     G. 

Imbert,    Nuremberg,     Germany.     U.S.    Pat.    894,148, 
July  21,  1908. 

See  Fr.  Pat.  375,167  of  1907  ;  this  J.,  1907,  839.— T.  F.  B. 

Glycin  derivatives  ;  Process  of  producing .     G.  Imbert, 

Nuremberg,    Germany.     U.S.    Pat,    894.149.    July    21, 
1908. 

See  Fr.  Pat,  379,830  of  1907  ;  this  J.,  1907,  1274.— T.  F.  B. 

Tartaric    acid ;     Manufacture    of .     J.    McDougall. 

Fr.  Pat.  387,784,  Feb.   14,   1908.     Under    Int.    Conv., 
Feb.  25,  1907. 

See  Eng.  Pat.  4613  of  1907  ;  this  J.,  1907,  1215.— T.  F.  B. 

Wood  alcohol  and  chloroform.     U.S.  Pat.  893,784.   See  III. 


XXI.— PHOTOGRAPHIC      MATERIALS    AND 
PROCESSES. 

iso-Cyanine  dyes ;    Optical   and   sensitising   properties  of 

the .     S.   E.   Sheppard.     (hem.   Soc.   Proc,    1908, 

24.    134      L35.      (See  also  Sheppard.      I'hotogr.  J.    liMIS, 

48.  300—318.) 

The  absorption  spectra  and  sensitising  power  for  gelatino- 
bromide  plates  have  been  investigated  for  a  series  of 
dyes  tuffs  of  the  wo-cyanine  group.  It  was  shown  that 
solutions  in  alcohol  and  chloroform  conform  to  Beer's 
law.    and    that     the    colour    is    probably    independent     of 

ionisation.     Further,  in  different  solvents,  the  absorption 

follows    Kundt's    rule,   the   bands  being  shifted  to  the  red 

as  the  dispersive  power  of  the  solvent  increases.  The 
influence  of  different  substituted  groups  on  the  absorption 
and  sensitising  power  was  measured.  It  is  found  that  for 
a  group  of  dyestuffs  of  Bimilar  chemical  constitution,  the 

photochemical     activity     is     proportional     to    the    rate    of 

fading  in  li^ht .  Comparison  of  the  sensitising  and  absorp- 
tion spectra  shows  that  the  bands  in  the  latter  are 
reeularlx  displaced  to  the  red  some  10  /</<.  as  would  he 
expected  from  the   hchasiom    in  different  solvents.     The 
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investigation  of  the  conditions  of  sensitising  by  bathing 
shows  that  the  "  taking-up  "  of  the  dyestuff  is  an  absorp- 
tion process  comparable  with  substantive  dyeing. 

Patents. 

Plates  or  tenena  for  direct-colour  photography.  C.  E.  K. 
Mees.  and  Wratten  and  Wainwright,  Ltd.,  Croydon. 
Eng.  Pat.  28,406,  Dec.  24.  1907. 

This  invention  relates  to  plates  or  screens  in  which  the 
screen,  composed  of  small  colour  elements,  is  interposed 
l>etween  the  glass  support  and  the  sensitive  film.  A  glass 
plate  coated  with  gelatin,  etc.,  is  stained  strongly  with  a 
blue  dyestuff.  then  treated  with  bichromate  solution,  and 
exjxised  under  a  plate  ruled  with  lines,  of  three  different 
opacities  (opaque,  semi-opaque,  and  transparent).  It 
is  then  washed,  thus  removing  the  dyestuff  completely 
from  the  unexposed  parts  and  partially  from  the  parts 
exposed  beneath  the  semi-opaque  lines.  Staining  with  a 
yellow  dyestuff  converts  the  faint  blue  lines  into  green, 
and  the  transparent  lines  to  yellow,  the  deep  blue  lines 
(hard  gelatin)  remaining  blue.  A  staining  with  a  red 
dyestuff  completes  the  process,  giving  a  screen  ruled  in 
red,  green,  and  blue.  The  process  may  be  modified  by 
using  first  a  dyestuff  which  only  stains  soft  gelatin,  and 
lastly  one  which  stains  hardened  gelatin  (e.g.,  a  chrome- 
mordant  dyestuff).— T.  F.  B. 

Photographic    and    cinematographic    films ;     Process    for 

making .     G.  E.  Hiie.     Fr.  Pat.  387,791,  May  14, 

1907. 

Pure  nitrocellulose  (8  kilos.)  is  dissolved  in  acetone  (30 
kilos.),  amyl  acetate  (20  kilos.)  and  methylalcohol 
(40  kilos.)  are  then  added  successively,  the  solution  being 
well  stirred  to  keep  it  homogeneous.  A  small  quantity 
of  sodium  ricinoleate  (e.g.,  1  kilo.)  is  then  added  to  give 
the  film  the  necessary  flexibility,  and  a  little  ultramarine 
or  similar  substance,  to  correct  the  yellow  tint.  The 
solution  is  dried  off  as  usual,  after  pouring  on  plates,  and 
after  washing  with  dilute  ammonia,  is  coated  with  the 
emulsion.— T.  F.  B. 

Colour   photography ;     Process   for   making   screens   with 

polychrome  divisions  for .     Soc.  Anon,  des  Plaques, 

Pellicules,  et  Papiers  Photographiques  J.  Jougla, 
and  L.  D.  du  Hauron  and  R.  de  Bercegol.  Fr.  Pat. 
387,828,  May  15,  1907. 

A  glass  plate  is  supplied  with  afilm  of  celluloid  or  collodion 
on  which  are  ruled  two  sets  of  lines,  at  right  angles  to 
each  other,  in  different  coloured  inks.  When  these  are 
dry,  the  film  is  stained  with  a  solution  of  the  third  dyestuff 
in  a  solvent  which  penetrates  the  substance  of  the  film, 
but  which  has  no  action  on  the  inks  with  which  the 
rulings  have  been  made.  Thus,  amyl  acetate  or  acetone 
are  used  on  a  celluloid  film  and  ether  or  alcohol  on  a 
collodion  film.— T.  F.  B. 

Celluloid  [for  cinematograph  films,  etc.']  ;  Substitute  for . 

G.  C.  de  Briailles,  Paris.  Eng.  Pat.  8542,  April  16, 
1908.     Under  Int.  Conv.,  April  20,   1907. 

See  Fr.  Pat.  386,845  of  1907  ;  this  J.,  1908,  834.— T.  F.  B. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Explosion  of  gelignite,  at  the  factory  of  Curtis' s  and  Harvey. 
Ltd.,  Roslin,  Edinburgh,  on  26lh  March,  1908;   Report 

on    the    circumstances    attending    an    .     By    Capt. 

A.  P.  H.  Desborough,  H.M.  Inspector  of  Explosives. 

The  explosion  was  found  to  be  due  to  the  end  of  a  wire 
stitch  in  a  badly  made  cartridge  box  forcibly  penetrating 
a  film  of  frozen  nitroglycerin  which  had  exuded  from  a 
cartridge.  The  cartridge  was  one  of  a  lot  that  had  been 
-mad«.aam«iour  years  previously.     The  lot  was  unsaleable 


on  account  of  the  unusual  diameter  of  the  cartridges 
and  because  exudation  had  set  in ;  this  exudation 
was  "  more  than  desirable,  though  hardly  dangerous, 
not  increased  by  freezing  and  thawing."  No  blame  can, 
in  the  opinion  of  the  inspector,  be  attached  to  the 
employees  at  the  Roslin  factory  ;  this  rests  with  the 
box  makers  at  Cliffe  (Kent),  but  it  cannot  be  traced  to 
any  individual.  The  inspector  recommends  that  in 
future  all  metal  box  stitches  be  covered  or  so  placed  that 
they  cannot  come  into  contact  with  the  contents  of  the 
box  ;  and  that  the  diameter  of  blasting  cartridges  be 
standardised  to  enable  the  turnover  of  magazine  stock 
to  be  more  rapid  and  thus  prevent  the  accumulation  of 
old  material. — J.  W.  G. 

Patents. 

Guncotton    charges    for    explosive    projectiles,     torpedoes, 

submarine  mines  and  the  like  ;    Manufacture  of  . 

The  New  Explosive  Co.,  Ltd.,  London,  and  J.  A.  Carter, 
Stowmarket.     Eng.  Pat.  12,378,  May  28,  1907. 

The  charges  are  made  in  longitudinal  halves  or  sections 
of  a  size  to  fit  the  projectile,  etc.,  by  compression  in 
moulds,  where  the  pressure  is  exerted  in  a  direction 
transverse  to  the  axis  of  the  mould.  The  sections  may 
then  be  united  by  means  of  collodion  solution  or  the  like, 
to  form  a  single  piece,  the  use  of  lathe-turning  being 
thus  rendered  unnecessary.  In  the  apparatus  claimed 
for  carrying  out  this  process,  the  moulds  for  the  separate 
sections  are  provided  with  drainage  perforations  and 
are  open  at  the  upper  part  to  receive  the  press-head, 
whilst  mechanical  means  are  provided  for  bringing  them 
beneath  the  press-head  and  removing  them  after  the 
compression.  A  moveable  transverse  partition  may  be 
fitted  into  the  mould  so  as  to  leave  a  space  at  the  nose. 
This  partition  is  removed  before  the  compression,  so  that 
the  pulp  may  enter  the  space,  with  the  result  that  this 
portion  of  the  charge  does  not  receive  pressure  in  excess 
of  that  exerted  upon  any  other  portion. — C.  A.  M. 

Nitro   explosives ;    Means   of   preventing   the  spontaneous 

explosion  of .     J.  C.  E.  Bouchaud-Praceiq.   Fr.  Pat. 

387,612,  May  10,  1907. 

It  is  proposed  to  surround  the  explosive  in  the  magazine, 
or  store-house,  with  a  packing  material  consisting  of 
fibrous  matter — such  as  moss,  wood  fibre,  paper,  or 
kieselguhr,  mixed  with  the  carbonates,  or  bicarbonates 
of  the  alkalis  or  alkaline-earths.  The  whole  is  coloured 
with  such  substances  as  litmus  or  the  phthaleins.  It  is 
claimed  that  nitrous  vapours  will  be  absorbed,  with  the 
formation  of  an  atmosphere  unfavourable  to  combustion, 
the  temperature  will  be  kept  low  by  the  water  already 
present  in  the  carbonates  or  resulting  from  the  reaction, 
while  incipient  changes  may  be  detected  by  the  colouring 
matters   mentioned  above. — J.  W.  G. 


X  XIII.— ANALYTICAL    CHEMISTRY. 

INORGANIC— Q  VAN  TIT  A  TI  YE. 

Bismuth ';     Electrolytic  determination  of .     J.  Peset. 

Z.  anal,  chem.,  1908,  47,  401. 

The  electrolytic  determination  of  bismuth  is  not  easily 
carried  out,  by  reason  of  the  slight  adhesion  of  the  deposit 
and  the  readiness  with  which  it  oxidises.  If  however 
the  electrolytically  separated  bismuth  be  covered  with 
a  thin  layer  of  similarly  separated  cadmium  of  accurately 
known  weight,  the  determination  may  be  successfully 
effected.  The  following  process  is  recommended  by  the 
author : —  0-04 — 0-08  grm.  of  bismuth  salt  is  dissolved 
in  3  c.c.  of  concentrated  sulphuric  acid,  and  4 — 5  c.c.  of 
water,  and  the  solution  is  made  up  to  about  140  c.c.  with 
water.  Any  cloudiness  may  be  disregarded.  A  cylindrical 
cathode  of  121  sq.  cm.  in  area  and  a  rotating  anode  are 
used,  with  a  current  of  0-002 — 0-010  ampere  at  a  pressure 
of  2  volts.     The  current  is  passed  for  18 — 24  hours,  the 
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temperature  being  kept  at  50°  C.  The  solution  is  then 
tested  with  a  drop  of  ammonium  sulphide.  The  process 
is  completed  as  follows.  A  solution  containing  0-08 — 0-15 
grm.  of  exactly  weighed  cadmium  sulphate  dissolved  in 
10  c.c.  of  water  is  added  to  the  electrolyte,  and  a  current 
at  2-5 — 3-5  volts  and  0-2 — 0-3  ampere  passed  for  8  hours. 
The  cadmium  thus  precipitated,  coats  the  bismuth, 
increasing  the  adhesion  of  the  deposit  and  preventing  its 
oxidation  during  drying. — J.  \V.  G. 

Clay  substance ;    Determination  of .     H.  Bollenbach. 

See  IX. 

Lead  in  spelter  and  ores ;    Determination  of .     E.  J. 

Ericson.     See,  X. 

White  metal  and  similar  alloys;     Analysis  of .     E. 

Schurmann  and  W.   Scharfenberg.     See  X. 

Nitrates  in  bismuth  salts ;    Determination  of .     W.  H. 

Simmons.     See  XX. 


ORG  A  NIC—Q  UA  NT  IT  A  TI VE. 

"  Hydrogen  value"  as  a  means  of  determining  unsaturated 
organic  compounds  in  a  manner  similar  to  the  iodine 
values  of  Hiibl  and  Wijs.  S.  Fokin.  J.  russ.  phys. 
chem.  Soc.,  1908.  40,  700—709.  J.  Chem.  Soc.  (Abstr.), 
1908,  94,  II.,  037. 

The  "  hydrogen  value "  of  an  organic  compound,  is 
defined  as  the  number  of  cubic  centimetres  of  hydrogen 
(at  0°  and  760  mm.),  which  are  absorbed  by  1  grm.  of  the 
compound.  For  the  test,  an  apparatus  is  devised  con- 
sisting of  a  distillation  flask  (50 — 150  c.c.)  having  a  small 
beaker  fused  inside  on  the  bottom,  and  connected  by 
means  of  the  side-tube  to  a  gas  burette  and  a  gasometer 
containing  hydrogen.  In  the  small  beaker  are  placed 
0'1— 0-02  grm.  of  molecular  platinum,  moistened  with 
0-25 — 0-5  c.c.  of  water,  and  in  the  flask,  the  substance  to 
be  examined  and  20 — 30  c.c.  of  alcohol  free  from  dissolved 
oxygen.  The  flask  is  preferably  shaken  by  a  shaking 
machine.  The  following  hydrogen  values  were  obtained 
by  the  author,  the  figures  in  brackets  being  either  the 
hydrogen  values  corresponding  with  Wijs'  iodine  value, 
or,  where  indicated,  the  theoretical  hydrogen  values. 
Elaidic  acid,  78-6—81-4  (78-8) ;  oleic  acid,  86-2—87-2 
(86-2);  fatty  acids  from  sunflower  oil,  119-6 — 120-8 
(122-9) ;  fatty  acids  from  linseed  oil,  164-9—166-3  (166-0)  ; 
castor  oil,  73-7  (75-5) ;  Croton  oil,  260-9  (theoretical', 
258-4);  undecoic  acid,  115-6  (114-1);  erucic  acid,  39-4 
(65-6);  maleic  acid,  190-6—191-6  (theoretical  191); 
aconitic  acid,  131-0  (theoretical  127-7);  citraconic  acid, 
175-2  (theoretical  171-1);  cinnamic  acid,  215-0  (150-1)] 
Colophony,  naphthalene,  benzoic  acid,  resorcinol,  quinol, 
catechol,  pyrogallol,  and  cymene  do  not  absorb  hydrogen 
under  the  conditions  of  the  test. 


Oil    varnishes  ; 


Analysis   of    — 
See  XIII B. 


P.   C.   McHhiney. 


Essences  ;    Determination  of in  liqueurs 

See  WIl. 


L.  Vandam. 


Eydrastine  ;• 


Determination    of 

See  XX. 


Wines  ;     Determination  of  the  fixed  and  volatile  acids  in 
.     E.    Pozzi-Escot.     See  XVII. 

Wine;    Physico-chemical  analysis  of .     P.  Dutoit  and 

M.  Duboux.  '  See  WTI. 


W.   A.    Puckner. 


Indian  hemp  ;     Valuation  of 


I).  Hooper.    See  \  \. 


Prize. 


Prize  for  improvements  in  the  manufacture  of  ferroboron. 
Amer.  Electrochem.  Soc,  Bulletin,  July,  1908. 

The  Committee  consisting  of  Messrs.  Isakovics,  Roeber, 
and  Baekeland,  appointed  to  draw  up  the  regulations 
governing  the  competition  for  the  award  of  the  Pacific 
Coast  Borax  Company's  prize  of  §500  as  mentioned  in 
June  Bulletin,   have  submitted  the  following  report: — 

The  sum  of  five  hundred  dollars  has  been  paid  to  the 
American  Electrochemical  Society,  and  deposited  in  trust, 
as  a  research  fund,  to  be  awarded  as  a  prize  for  improve- 
ments in  the  commercial  method  of  manufacturing  ferro- 
boron, by  a  direct  process,  from  colemanite. 

It  is  essential  that  the  process  should  be  sufficiently 
economical  and  suitable  to  be  applied  on  a  large  scale, 
so  that  the  finished  product  may  be  available  for  com- 
mercial purposes.  (Commercial  ferro-boron,  as  now  made, 
contains  20  per  cent,  or  more  of  boron,  less  than  3  per 
cent,  of  carbon,  and  sulphur  and  phosphorus  are  practic- 
ally absent). 

Competitors  are  notified  that  they  must  comply  with 
the  following  conditions  :  — 

1.  The  treatise  must  be  typewritten,  and  accompanied 
by  a  sample  produced  by  the  process  described  in  same. 
It  must  be  enclosed  in  a  plain,  sealed  envelope,  not 
bearing  the  author's  name,  but  identified  by  a  pseudonym. 
The  outside  of  the  envelope,  containing  the  paper,  must 
be  labelled  with  the  pseudonym,  and  with  it  should 
be  sent  another  plain  sealed  envelope,  also  labelled 
with  the  same  pseudonym,  which  should  contain 
inside  the  envelope  the  name  and  address  of  the 
competitor.  Both  these  envelopes  should  be  sent  to 
Prof.  Morris  Loeb,  273,  Madison  Avenue,  New  York  City. 

2.  All  papers  competing  for  the  prize  must  be  in  the 
hands  of  Prof.  Loeb,  before  October  1,  1909.  Prof.  Loeb 
shall  retain  the  small  sealed  envelope,  containing  the 
address  of  the  competitor  and  forward  the  large  envelope 
containing  the  treatise,  as  well  as  the  sample  of  the 
product,  both  merely  labelled  with  the  pseudonym,  under 
cover,  to  the  Secretary  of  The  American  Electrochemical 
Society,  to  be  submitted  to  the  Board  of  Directors,  who 
will  award  the  prize.  The  competitors  for  the  prize 
forfeit  none  of  their  property  rights  in  the  process  sub- 
mitted. 

3.  As  soon  as  the  Board  of  Directors  has  agreed  upon 
the  best  treatise,  it  will  request  from  Prof.  Loeb,  the 
address  of  the  author  thereof,  who  will  then  be  required 
to  demonstrate  his  process,  before  the  prize  will  be  finally 
awarded. 

4.  Tho  Pacific  Coast  Borax  Company,  100,  William 
Street,  New  York  City,  has  offered  to  supply  anyone  who 
desires  to  compete  for  the  prize  seriously,  with  all  the 
crude  colemanite  that  the  parties  making  the  experiment 
may  require,  provided  that  the  request  for  this  colemanite 
be  accompanied  by  a  letter  signed  by  one  member  of  I  lie 
Board  of  Directors  of  the  American  Electrochemical 
Society,  endorsing  the  application  for  the  material. 
Information  will  be  furnished  to  prospective  competitors 
on  application  to  the  American -Electrochemical  Society. 


Trade  Report. 

Commerce  of  t lie  Philippines.     Mining  World,  Aug.  1.  1908. 

THE  total  trade  of  the  Philippine  Islands  (luring  1907. 
exclusive  ol  jjold  and  silver,  now  free  government  entries, 
was  as  follows  :  Imports,  $30,453,810  ;  exports, 
838,097,867;  an  increase,  as  compared  with  1906,  ot 
SI, (ir.lt. oil'  in  the  imports  and  of  8464,975  in  the  exports. 

in  oement,  out  of  a  total  import  of  $319,319  in  l!M>7, 

$547  worth  was  imported  from  the  United  States.  In 
chemicals,  etc.,  out   of  B   total  import  valued  at  $411,898) 
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the  share  of  the  United  States  ma  $84,280.    In  Boientifio 

instruments  the  United  States  holds  the  greater  part  of 
the  trade. 

The  imports  of  illuminating  mineral  oil  from  the  United 
States  in  1907  amounted  to  $635,734  in  a  total  import  of 
1,278,  which  was  more  than  double  the  imports  of  the 
American  product  in  1906. 


136  tables.  The  subject  matter  is  classified  as  follows  : — 
I.  Introduction.  II.  Historical.  III.  Theoretical; 
(i.)  General,  (ii.)  Theory  of  rapid  precipitation.  IV. 
Apparatus,  and  Manipulation.  V.  Practical  Section. 
(i.)  Single  determinations,  (Groups  I.  to  VI.).  (ii.)  Separa- 
tions (Groups  I.  to  V.).  (iii.)  Practical  examples,  (such 
as  bronze  ;    pyrites  ;    brass  ;   nickel  steel,  &c). 


New  Books. 


The  Cotton  Weaver's  Hani  book.  A  Practical  Guide 
to  the  Construction  and  Costing  of  Cotton  Fabrics, 
with  Studies  of  Designs.  By  Henry  B.  Heylin. 
Chas.  Griffin  and  Company,  Ltd.,  Exeter  Street. 
Strand.      1908.      Price   (is.   net. 

volume,  containing  frontispiece,  31S  pages  of  subject 
matter,  with  358  illustrations,  alphabetical  index,  and  a 
series  of  blank  sheets  for  notes,  sketches,  and  designs 
by  readers,  to  be  filled  in  as  follows: — A.  Notes  on  weave 
structure  and  design.  B.  Notes  on  costing.  C.  Notes 
on  yarn  testing.  D.  Notes  on  heald  and  reed  counting 
and  warp  preparation.  E.  Notes  on  power  loom 
mechanism.  F.  Yarn  calculations  and  coloured  pattern 
quantities.  G.  Sketches  or  figures  or  motions  on 
machines.  H.  Weaving  plans  and  other  woven  figures 
and  effects. 

The  subject  matter  is  classified  under  the  following 
heads: — I,  Weaving.  II,  Designing.  Ill,  Weaves.  IV, 
The  Power-loom  and  its  accessories.  V,  Analysing  or 
dissecting  the  cloth.  VI,  Cloth  quoting  or  costing.  VII, 
Division  of  the  cotton  industry  in  England.  VIII,  Yarns 
for  manufacturing  purposes.  IX,  Selection  of  warp  yarns 
and  yarn  testins.  X,  Reed  and  heald  counting  and 
calculations.  XI,  Important  labour  units  in  a  weaving 
mill.  XII,  Miscellany.  XIII,  Illustrations  and  descrip- 
tions of  preparing  and  weaving  machinery  of  various 
styles. 

Lecons  SUB  le  Carbone:  La  Combustion;  Les  Lois 
Chimiques.  Professees  a  la  Faculty  des  Sciences 
de  Paris.  Par  Henry  Le  Chatelier.  Dunod  et 
Pinat,  Editeurs,  49,  Quai  des  Grands-Augustins  (Vie). 
A.  Hermann,  Editeur,  6,  rue  de  la  Sorbonne  (Ve), 
Paris.     1908.     Price  12  frcs. 

Large  Svo  volume,  containing  450  pages  of  subject  matter 
with  54  illustrations.  The  text  is  subdivided  so  as  to 
form  *'  Lecons,"  which  are  arranged  as  follows : — 
I.  Henri  Sainte-Claire  Deville,  Moissan.  II.  and  III. 
Physical  properties.  IV.  Physical  and  chemical  proper- 
ties. V.  Combustibles.  VI.  Heating.  Absorbent  power. 
Allotropv.  VII.  Metallic  carbides.  VIII.  Carbon  dioxide. 
IX.  and  X.  Metallic  carbonates.  XI.  Carbon  monoxide. 
XII.  Combustion  of  gaseous  mixtures.  XIII.  Origin 
of  the  chemistry  of  combustion,  etc.  XIV.  Resume 
of  the  mechanical  laws.  XV.  Laws  of  physical  chemistry. 
XVI.  Conditions  of  matter.  Law  of  the  conservation 
of  mass,  etc.  XVII.  Molecular  and  atomic  weights. 
XVIII.  Experimental  determination  of  molecular  weights. 

Die  Chemische  Analyse.  Sammlung  von  Einzeldar- 
stellungen  auf  dem  Gebiete  der  chemischen,  technisch- 
chemischen  und  physikalisch-chemischen  Analyse. 
Unter  Mitwirkung  von  vielen  Mitarbeitern,  herausgege- 
ben  von  Dr.  B.  M.  Margosches.     IV./V.  Band. 

Elektko-analytische  Sciinellmethoden.  Elektro- 
analyse  unter  Bewegen  von  Elektrolyt  oder  Elektrode. 
Von  Dr.  Ing.  A.  Fischer.  Tcchnische  Hochschule 
zu  Aachen.  Ferdinand  Enkc's  Vcrlag,  Stuttgart.  1908. 
Price  M.  9.40. 

8vo  volume,  containing  291  pages  of  subject  matter, 
a  bibliographic  list,  and  the  alphabetical  indexes  of 
-ubjects    and    names.     There    are    41    illustrations    and 


Einfuhrung  IN  DIE  KoLLOUK'IIEMIE.      Ein  Abriss  der 

KoLLOinCHEMIE      FUR      StUDIERENDE,      LEHRER        UNI) 

Puiriksleiter.     Von  Dr.   Viktor  Poschl.     Theodor 
Steinkopffs  Verlag,  Dresden.     1908.     Price  M.  1.50. 

8vO  pamphlet,  containing  47  pages  of  subject  matter, 
classified  as  follows  : — A.  Introduction  and  Nomenclature. 
B.  Relation  of  colloidal  solution  to  actual  solution,  and 
suspension.  C.  Preparation  of  hydrosols.  D.  Methods 
of  investigation.  E.  Most  recent  views  of  the  nature  of 
the  colloidal  condition  :  (Theories  of  solution,  absorption, 
and  suspension.)  F.  Significance  of  colloidal  chemistry 
with  regard  to  other  branches  of  science,  and  the  chemical 
industry. 

Kolloidchemische  Studien  am  Albumin.  Vorgetragen 
in  der  gemeinsamen  Sitzung  der  chemisch-physikalischen 
und  der  morphologisch-physiologischen  Gesellschaft 
in  Wien,  am  2  Juni,  1908.  Von  W.  Pauli.  Theodor 
Steinkopffs  Verlag,  Dresden.     1908.     Price  M.  1. 

Pamphlet,  containing  28  pages. 

Die  Unterscheidung  von  Baumwolle  und  Leinen. 
Von  Prof.  Dr.  Alois  Herzog,  Vorsteher  der  Abteilung 
f.  Flachs-kultur  an  der  preussischen  hoheren  Fachschule 
f.  Textil -Industrie  zu  Sorau  N.L.  2.  Auflage.  Verlag 
fur  Textil-Industrie,  Berlin,  S.W.  48.  1908.  Price 
M.  1.50. 

Pamphlet,  small  8vo  size,  containing  36  pages  of  subject 
matter,  with  25  illustrations,  two  of  them  coloured.  The 
matter  is  classified  as  follows :  — I.  Macroscopic 
Testing,  (i.)  Physical.  (ii.)  Chemical.  (iii.)  Dyeing 
methods.  (iv.)  Mercerised  cotton.  II.  Microscopic 
Testing,  (i.)  Cotton.  (ii.)  Mercerised  cotton,  (iii.) 
Silk-finish,     (iv.)  Flax  fibre.         , 

The  Analysis  of  Ashes  and  Alloys.  By  L.  Parry, 
A.R.S.M.  "  The  Mining  Journal,"  46,  Queen  Victoria 
Street,  London,  E.C.     1908.     Price  5s.  net. 

8vo  volume,  containing  141  pages  of  subject  matter,  and 
an  index.  The  subject  matter  is  classified  as  follows  : — 
I.  Determination  of  Individual  Elements.  (Assaying 
of  tin,  antimony,  arsenic,  lead,  copper,  etc.).  II. 
Analysis  of  Ashes,  etc.  (Tin  materials;  tin  ashes, 
solder  ashes,  white  metal  ashes,  etc.  Brass  and  zinc; 
ashes  ;  alloys  ;  mattes  and  speisses  ;  ores  and  ashes  ; 
slags,  etc.)     III.  Miscellaneous. 

Determination  of  Radicles  in  Carbon  Compounds. 
By  Dr.  H.  Meyer  and  J.  Bishop  Tingle,  Ph.D.  3rd 
Edition,  revised.  John  Wiley  and  Sons,  New  York, 
U.S.  America.  Chapman  and  Hall,  Limited,  London. 
1908.     Price  $1.25  or  5s.  6d.  net. 

12mo  volume,  containing  218  pages  of  subject  matter, 
with  22  illustrations,  and  an  alphabetical  index.  The 
subject  matter  is  classified  in  groups,  headed  as  follows  : — 
I.  Determination  of  hydroxyl.  II.  Of  methoxyl,  ethoxyl, 
and  carboxyl.  III.  Of  carbonyl,  and  methylene.  IV. 
Of  the  ammo-groups,  etc.  V.  Of  the  diazo-group ; 
nitroso-group ;  iodoso-  and  iodoxy-groups ;  iodine 
value,  etc. 

New  Customs  Tariff  of  the  Australian  Common- 
wealth. Supplement  to  the  Board  of  Trade  .Journal, 
July  30,  1908.  Wyman  and  Sons,  Fetter  Lane,  E.C. 
Price  3d. 
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Patent   List. 

Where  a  complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,   APPARATUS,   &   MACHINERY. 
Applications. 

15,985.  Saniter,  and  South  Durham  Steel  and  Iron  Co. 
Dipping  apparatus  for  corrosion  tests  or  any  other 
purpose.     July  28. 

16,089.  Hampson.  Diffusion  processes  for  separating 
gases  of  different  densities.     July  29. 

16,128.  Steynis.  Simultaneously  treating  liquids  and 
gases  chemically  active  upon  each  other.*     July  29. 

16,762.  Ziegler,  and  Oberbayische  Kokswerke  und 
Fabrik  Chemische  Produkte  A.-G.  Method  of  depriving 
wet  materials  of  superfluous  moisture.     Aug.   10. 

16,817.  Faller.  Evaporating  boilers  for  use  in  the 
crystallisation  of  liquids.     Aug.   10. 

Complete  Specification  Accepted. 

4650  (1908).  Smith.     Filter  presses.     Aug.   12. 


II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

16,027.  Rincker  and  Wolter.  Producing  gas  from 
tar  and  oil.     July  28. 

16,157.  Hiller,  and  National  Boiler  Insurance  Co.  Gas 
testing  burner  for  producer  gas  plants.     July  30. 

16,185.  Paull.  Mechanical  hand  controlled  apparatus 
for  converting  fuel  into  gas.     July  30. 

16,448.  Bethge.  Combustible  mixtures  for  producing 
actinic  light.*     Aug.  4. 

16,610.  Versen.  Gas  producers.*  [Ger.  Appl.,  Jan. 
20,  1908.]     Aug.  6. 

16,614.  Lake  (International  Gas  Development  Co.). 
Processes  of  manufacturing  gas.*     Aug.  6. 

16,623.  Frost  and  Nix.  Production  of  gas  from  hydro- 
carbons.*    Aug.  6. 

16,645.  Potter.  Mantles  for  gas-lighting  and  heating. 
Aug.  7. 

16,670.  Sefton-Jones  (Hartmann-Braun  A.-G.,  and 
Santa).  Apparatus  for  detecting  presence  of  combustible 
gases.*  [Appl.  under  Rule  13  for  date  Aug.  8,  1907.  | 
Aug.  7. 

17,003.  Pill.  Apparatus  for  carburetting  air,  vaporis- 
ing liquids  and  producing  inflammable  gas.*     Aug.  13. 

17,103.  Wheeler  and  Bone.  Construction  of  gas- 
producers.     Aug.    14. 

17,140.  Paterson  and  Tubbs.  Carbons  for  flame  arc 
lamps.     Aug.  14. 

Complete  Specifications  Accepted. 
15,871  (1907).  Parker.     Production  of  gas  from  volatile 
hydrocarbons.     Aug.    19. 

15,872(1907).   Parker.     Manufacture  of  fuel.     Aug.  19. 
and     Caton.     Manufacture     of 
8. 
Manufad ure  of  fuel 


17,154  (1907).   Blanc 
illuminating  gas.     Aug. 

17.545  (1907).  Collins. 
Aug.  12. 

17.546  (1907).  Collins. 


In  nineties. 

Manufacture  of   briquettes  for 


metallurgical  or  other  purposes.     Aug.  12. 


17.580  (1907).  Disher  and  Goldring.  Treating  smoke 
and  fumes  so  as  to  destroy  their  obnoxious  properties. 
Aug.  12. 

17,875  (1907).  Glover.  Retorts  for  the  production  of 
illuminating  gas,  coke,  and  other  residuals.     Aug.  12. 

18,053  (1907).  Jahoda,  Von  Loti,  and  Latzko.  Manu- 
facture of  filaments  for  incandescent  electric  lamps. 
Aug.  12. 

18,060  (1907).  Sefton-Jones.  (Hartmann  und  Braun 
A.-G.  and  Delia  Santa.)  Apparatus  for  measuring 
dangerous  gases  in  mines,  &c.     Aug.  19. 

19,157  (1907).  Imray  (Gluhlampen-Fabrik  "Union"). 
Method  of  manufacturing  filaments  for  electric 
lamps.     Aug.  12. 

27,443  (1907).  Jones.     Coke  ovens.     Aug.    12. 

27,568  (1907).  Feld.  Treatment  of  coal  gases  for 
their  purification  and  recovery  of  ammonia.     Aug.  6. 

28,390  (1907).  Feld.  Treatment  and  purification  of 
distillation  gases  and  obtainment  of  products  therefrom. 
Aug.  6. 

8578  (1908).  Jowett.  Substance  or  mixture  for  treating 
coal.     [Addition  to  No.  14,893  of  1907.]     Aug.  12. 

10,155  (1908).  Schmatolla.  Firing  of  retort  or  muffle 
furnaces  by  producer  gas.    Aug.   19. 

10,233  (1908).  Simonini.  Manufacture  of  incandescent 
gas  mantles.     Aug.  12. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM,  AND 
MINERAL  WAXES. 

Applications. 

16,617.  Hood  and  Salamon.  Treatment  of  mineral 
oils.    Aug.  6. 

16,690.  Craig.     See  under  VII. 

16,881.  Testelin  and  Renard.  Apparatus  for  manu- 
facture of  a  new  spirit  by  the  isomerisation  of  petroleum.* 
Aug.  11. 

17,156.  Evans  (W.  Graaff  and  Co.).  Process  for  ex- 
tinguishing fires  from  burning  benzine,  petroleum,  oil  of 
turpentine,  &c*     Aug.  14. 

Complete  Specifications  Accepted. 

17,440  (1907).  Burgess  and  Anfilogoff.  Treatment  of 
benzine.      Aug.   6. 

17,450  (1907).  Nikoforoff.  Means  for  treating  naphtha 
and  carburetting  water-gas  to  obtain  aromatic  hydro- 
carbons.    Aug.  12. 

28,009  (1907).  Wetter  (Knoll  und  Co.).  Manufacture 
of  resin-like  products  from  phenols  and  formaldehyde. 
A\\«.    6. 


IV.— COLOURING    MATTERS    AND     DYESTUFFS. 
Applications. 

15,926.  Ransford  (Cassolla).  Manufacture  of  yellow 
dyestuffs.     July   27. 

16,011.  Newton  (F.  Bayer  und  Co.).  Manufacture  of 
azo  dyestuffs.  [Appl.  under  Rule  13,  Oct.  18,  1907, 
as  being  comprised  in  23,026  of  1907.]     July  28. 

16,017.  Master,  Lucius  und  Bruning.      Manufacture  oi 

red  dyestuffs.      [Ger.  Appl.,  Oct,  23,   1907.  |*     .Inly  28. 

[6,092.  Newton  (F.  Mayer  und  Co.).  Now  dlstfto 
dyestuffs    for    cotton.     .Inly    29. 

16,207.  Durand,  Huguenin  und  Co.  Manufacture  of 
leuoo-derivativea  of  anilides  of  gallocyanines  or  their 
sulplto  derivatives.*      |  < ier.  Appl.,  .1  uly  :t'l .  1907.]  .Inly  3d. 

16,372.  Merz.  Monoazo  dyestuff  suitable  for  employ- 
ment as  a  blue-red  pigment.1*  [Ger.  Appl.,  Aug. 3,  l!H»7.| 
Aug.  I. 


Vol.  XXVII..  No.  16.] 


PATENT  LIST. 


881 


hi. 743.  Ransford  (Cassella).  Manufacture  of  new  azo- 
dyestuffs.     Aug.  8. 

16.855.  Ashworth.  Production  of  colouring  matters. 
Aug.  10. 

17,139.  Meister,  Lucius  und  Briining.  Manufacture  of 
new  acid  derivatives  of  aminoarvl  arsinic  acids.*  [Gcr. 
Appl.,  Aug.  19,  1907.]     Aug.  14. 

Complete  Specifications  Accepted. 

17,619  (1907).  Imray  (Meister,  Lucius  und  Briining). 
Manufacture  of  reduction  products  of  para-aminophenyl- 
arsinic  acid  and  its  derivatives.  Aug.  6.  (Samples 
furnished.) 

17,749  (1907).  Hirschberger,  Maron,  and  Levinstein, 
Ltd.  Sulphurised  dyestuffs  and  their  production.    Aug.  12. 

18,942  (1907).  Imray  (Meister,  Lucius  und  Briining). 
Manufacture  of  diamino-  and  alkylated  diamino-benzoyl- 
alkamines.     Aug.  12. 

19,172  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  and  production  of  compounds 
and  colouring  matters  of  the  anthracene  series.     Aug.  12. 

11,141  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Reduction  of  indigo  and  other  similar  colouring 
matters.     Aug.  19. 

12,810  (1908).  Basler  Chemische  Fabrik.  Manufacture 
of  a  violet  vat  dyestuff.     Aug.  6. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,   AND   FINISHING  TEXTILES,   YARNS, 

AND    FIBRES, 

Applications. 

15,997.  Gillies.     Dyeing  machines.     July  28. 
16,276.  Harrison,  and  The  Bradford  Dyers' Association. 
Preparing,  dyeing  and  finishing  piece  goods.     July  31. 

16.329.  Kershaw  and  Cole.     Apparatus  for  dyeing  or 
mordanting  slubbing  yarn  and  other  fibres.*     Aug.  1. 

16.330.  Leachman.     Treating  woollen  cotton  flax  and 
other  textiles.     Aug.  1. 

Apparatus   for   making  fibres  from 


16,557.  CTombie. 
solutions.     Aug.  6. 

16,659.  Chaumat. 
1907.]     Aug.  7. 

16,689.  Tomlinson  -  Haas, 


Indigo  dyeing.  *     [Fr.  App.,  Aug.  15, 

Ltd.,  and  Standeven. 
Apparatus  for  drying  and  treating  textiles.     Aug.  8. 

16,756.  Buckley.  Apparatus  for  drying,  carbonising  or 
cooling  fibrous  material.     Aug.   10. 

16,802.  Hertel.  Washing  and  bleaching  processes. 
Aug.  10. 

17,083.  Rhodes.  Apparatus  for  preparing,  dyeing, 
&c,  wool,  yarn,  &c.  [Patent  of  Addition  to  No. 
18,056  of  1908.]     Aug.  14. 

Complete  Specification  Accepted. 

4719  (1908).  Day  (Erste  Triester  Reisschal-Fabriks 
A.-G.).  Process  for  manufacture  of  a  new  finish  for  cloth, 
&c.     Aug.  19. 


Vn.— ACIDS,    ALKALIS,    AND    SALTS. 

Applications. 

16,456.  Gartenmeister.  Process  for  purifying  chlorates.  * 
Aug.  4. 

16,542.  Otto.  Production  of  ozone.*  [Fr.  Appl., 
Aug.  10,  1907.]     Aug.  5. 

16,627.  Radcliffe.  Distillation  of  ammoniacal  liquor. 
Aug.  7. 

16,690.  Craig.  Extraction  of  alkaline  salts  from  blast 
furnace  tar.     Aug.  8. 


16,924.  Radcliffe.  Purification  of  ammonia  spent  liquor. 
Aug.   12. 

16,963.  Frank  and  Caro.     Manufacture  of  pure  nitrogen 
from  combustion  gases.     Aug.  12. 
17,220.  Hertkorn.     See  under  XX. 

Complete  Specifications  Accepted. 

16,853  (1907).  Finlay.  Manufacture  of  bicarbonate  of 
soda.     Aug.  6. 

17,971  (1907).  McDougall  and  McDougall.  Manu- 
facture of  oxalic  acid.     Aug.  12. 

18,135  (1907).  Radcliffe.  Treatment  of  certain  alkaline 
effluents.     Aug.  19. 

23,634  (1907).  Schroder.  Process  of  manufacturing 
aluminic  sodic  chloride,  ferric  chloride  and  phosphatic 
fertilisers  from  alumino-ferric  and  calcic  aluminic  ferric 
phosphates.     Aug.  19. 

25,228  (1907).  Pochin  and  Richardson.  Treatment  of 
bauxite  or  aluminous  material.     Aug.  19. 

24,913  (1907).  Holmes  and  Howell.  Ammonia  stills. 
Aug.  6. 

27,426  (1907).  Thwaites.     See  under  X. 

273  (1908).  Sadtler  and  Sadtler.  Method  of  making 
alkali  hydroxides.     Aug.  12. 

1425  (1908).  Auzies  and  Segoffin.  Obtaining  magnesia 
from  dolomite  or  double  carbonate  of  lime  and  magnesia. 
Aug.  6. 

4471  (1908).  Haase.  Process  for  obtaining  alkali  for- 
mates and  hydrate  of  alumina.     Aug.  6. 

5657  (1908).  Pallenberg.  Saturator  for  use  in  con- 
nection with  the  manufacture  of  sulphate  of  ammonia. 
Aug.  6. 

9233  (1908).  Allgem.  Elektricitats-Ges.  Process  for  ex- 
tracting nitrogen  peroxide  from  nitric  oxide  air  mixtures 
containing  only  a  small  quantity  of  nitric  oxide.  [Date 
applied  for,  May  13,  1907.]     Aug.  12. 


VIII.— GLASS,   POTTERY,   AND   ENAMELS. 

Complete  Specification  Accepted. 

11,175  (1907).  Engelhorn.  Process  for  manufacture  of 
ceramic  masses  and  articles  containing  aluminium  oxide. 
Aug.  19. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND    CEMENTS. 

Applications. 

16,668.  Martin.  Treatment  of  clay  for  the  manufacture 
of  pottery.     Aug.  7. 

17,119.  Solomon  and  Austin.  Compound  for  rendering 
cements  and  mortars  waterproof.     Aug.  14. 

17,135.  Rowland.  Substitute  for  wood,  metal  and 
building  or  paving  materials.     Aug.  14. 

Complete  Specifications  Accepted. 

1922  (1908).  Baekeland.  Impregnation  of  wood  and 
other  fibrous  or  cellular  materials.     Aug.  19. 

5051  (1908).  Lorach.  Process  and  preparation  for 
preserving  wood. 


X.— METALLURGY. 

Applications. 

15,902.  Thorns  and  Mossop.  Preparing  aluminium  for 
plating  and  colouring  and  plating  and  colouring  same. 
July  27. 
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15,956.  Germain.  Separating  precious  and  other  metals 
from  gangue.*     July  27. 

16,056.  New  Delaville  Spelter  and  Co.,  and  Shortman. 
Appliances  for  refining  zinc  during  extraction  by  distilla- 
tion.    July  29. 

16,093.  Carney.  Process  for  manufacturing  steel  from 
chromiferous  pig  iron.*  [U.S.  Appl.,  Aug.  28th,  1907.] 
July  29. 

16,127.  Macau,  and  D.E.M.P.  Syndicate.  Treatment  of 
tailings  of  dolomitic  gangue.     July  29. 

16,186.  Edwards.  Separating  particles  of  gold,  &c, 
from  gangue.     July  30. 

16,428.  Mennicke.  Preparing  and  smelting  metallic 
sponge  and  slime  obtained  in  the  electrolytic  removal 
of  tin  from  tin-plate  scrap.*     Aug.  4. 

16,521.  Hughes.       Metallurgical  furnaces.*     Aug.  5. 

16,552.  Thompson  (Wm.  Sauntry  Metals  Co.).  Treat- 
ment of  steel  and  iron.*     Aug.  5. 

16,667.  Dick.  Treatment  of  copper  and  other  ores. 
Aug.  7. 

16.806.  Marks  (GioAnsaldo  Armstrong  and  Co.).  Manu- 
facture of  cemented  armour  plates  of  steel  and  alloys  of 
steel.*     Aug.   10. 

16.807.  Marks  (Gio  Ansaldo  Armstrong  and  Co.).  Fur- 
naces for  the  cementation  of  iron,  steel,  and  alloys  of 
steel.*     Aug.  10. 

16,820.  Clark.      Copperising  iron.*     Aug.  10. 

16,895.  Brandenburg.  Apparatus  for  extracting  tin 
from  tin  plate  waste,  &c*  [Patent  of  Addition  to 
No.  2322  of  1908.]     Aug.  11. 

16,972.  Marks  (Gio  Ansaldo  Armstrong  and  Co.)  Manu- 
facture of  armour  plates,  &c,  of  steel  or  alloys  of  steel.* 
Aug.  12. 

17,054.  Peat.  Apparatus  for  retorting  iron  ore  and 
ironstone  shale.*     Aug.   13. 

17,224.  Cowper-Coles.      Armour  plate.     Aug.  15. 

17,229.  Scott.      Methods  of  tin  smelting.     Aug.  15. 

Complete  Specifications  Accepted. 

17,125  (1907).  Evans.  Utilising  products  of  chemical 
treatment  of  mixed  ores.     Aug.  6. 

17,364  (1907).  De  Bavay.  Process  for  separating  parts 
of  ores  from  the  remainder.     Aug.  6. 

17,546  (1907).  Collins.     See  under  II. 

17,627  (1907).  Cowper-Coles.  Manufacture  of  metallic 
mirrors.     Aug.  6. 

18,043  (1907).  Schmidt.  Process  for  the  production 
of  metallic  deposits.  Aug.  12.  [Rights  under  Section  91 
of  the  Patents  Act,   1907,  not  granted.] 

19,348  (1907).  Flohr.  Manufacture  of  iron  or  steel 
by  the  open  hearth  process  or  electrical  furnaces.    Aug.  19. 

25,099  (1907).  Hopkins.  Apparatus  for  smelting  zinc 
ore  and  galvaniser's  dross.     Aug.  6. 

25,400  (1907).  Marks  (Rombacher  Huttenwerke  and 
Schemann).  Process  for  manufacture  of  malleable  iron 
and  steel.     Aug.  19. 

25,742  (1907).  Cie.  des  Forges  et  Acieries  de  la  Marino 
et  d'Homeeourt.  Steel  suitable  for  the  manufacture  of 
armour  plates,  projectiles,  &c.  [Date  applied  for,  Sept.  7, 
1907.]     Aug.   12. 

27,426  (1907).  Thwaites.  Treating  or  utilising  liquor 
obtained  from  pyrites,  pyrites  cinder,  and  the  like. 
Aug.   12. 

419  (1908).  Thompson  (Conrad  Gautsoh  G.).  Process 
for  making  dense  and  uniform  castings  from  oopper  and 
copper  alloys.     Aug.    12. 

9554  (1908).  Flohr.  Manufacture  of  iron  or  steel  by 
the  basic  Bessemer  process.     Aug.  6. 


XL— ELECTRO-CHEMISTRY     AND     ELECTRO- 
METALLURGY. 

Applications. 

15,562.  Kohler.  Electrochemical  process  for  cleaning 
and  polishing  silver.     July  27. 

16,428.  Mennicke.     See  under  X. 

16,534.  Coolidge.  Manufacture  of  refractory  electric 
conductors.*     [U.S.  Appl.,  Aug.  7,  1907.]     Aug.  5. 

16.538.  Monge  and  Arzano.  Electrolytic  processes  for 
covering  silver-plated  surfaces  with  a  protective  metal 
layer.*  [Date,  Aug.  12,  1907,  applied  for  under  Rule  13.] 
Aug.  5. 

16.539.  Monge  and  Arzano.  Electrolytic  processes  for 
covering  silver-plated  surfaces  of  glasses  or  mirrors  with 
a  protective  metal  layer.*  [Date  applied  for  under 
Rule  13,  Aug.  12,  1907.]     Aug.  5. 

16,542.  Otto.     See  under  VII. 

16,836.  Govan.     Electrolysis   of  liquids.     Aug.    11. 

17,113.  London  Electron  Works  Co.,  and  Kardos. 
Apparatus  for  washing  detinned  material  after  or  before 
electrolysis.*     Aug.  14. 

17,115.  London  Electron  Works  Co.,  and  De  Back. 
Vehicle  or  cage  for  conveying  scrap  tin  for  electrolysis.* 
Aug.  14. 

Complete  Specifications  Accepted. 

18,210  (1907).  Monge  and  Arzano.  Electrolytic  pro. 
cesses  for  covering  silver-plated  surfaces  of  glasses  with  a 
protective  metal  layer.     Aug.  19. 

21,475  (1907).  Basset.  Electric  battery,  also  applicable 
for  the  manufacture  of  sulphuric  acid.  [Date  applied  for, 
Oct.  2,  1906.]     Aug.  12. 

6105  (1908).  Siemens  Bros,  and  Co.  (Siemens  und 
Halske  A.-G.).     Means  for  ozonising  air.     Aug.  12. 

16.538  (1908).  Monge  and  Arzano.  Electrolytic  pro- 
cesses for  covering  silver-plated  surfaces  of  glasses  with 
a  protective  metal  layer.     Aug.  19. 

16.539  (1908).  Monge  and  Arzano.  Electrolytic  pro- 
cesses for  covering  silver-plated  surfaces  of  glasses  with 
a  protective  metal  layer.     Aug.  19. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS 
Applications. 

16,642.  Lauerman.  Apparatus  for  extracting  oil.* 
[U.S.  Appl.,  Aug.  7,  1907.]    Aug.  7. 

16,823.  Wolffenstein.  Process  for  the  preparation  of 
soaps  containing  peroxides.*  [Ger.  Appl.,  Aug.  20,  1907.] 
Aug.  10. 

16,909.  Stavenow.  Manufacture  of  margarino  from 
nut  fats  and  vegetable  juices.     Aug.  11. 

17,132.  Newton  (F.  Bayer  und  Co.).  Manufacture  of 
brominated  fatty  acid  derivatives.     Aug.  14. 

Complete  Specifications  Accepted. 

24,705  (1907).  Smith.  Process  of  mechanically  com- 
bining oils  and  fats  with  heavier  fluids.  [Date  applied 
for,  Nov.  12,  1906.]     Aug.  12. 


XIII.— PIGMENTS,  PAINTS;   RESINS,  VARNISHES; 
INDIA-RUBBER,  &c. 

(.1.)  -Piumknts,  Paints. 

Vl'I'UCATIONS. 

Hi, 476.   Williamson   (Taylor).    Preservative  antifouling 
and  anticorrosive  paint.*     Aug.  5. 
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16,890.  Hughes.  Method  of  manufacturing  sublimed 
white  lead.*     Aug.  5. 

16,621.  Hughes.     See  under  X. 

17.105.  Rowland  and  Paton.  Paints  or  preservative 
compositions  for  marine  use.     Aug.  14. 

Complete  Specification  Accepted. 
9108  (1908).  Garzino.     Sympathetic  inks.     Aug.  6. 

(B.) — Resins,  Varnishes. 

Applications. 

16.528.  Les  Produits  Chimiques  de  Croissy.  Manu- 
facture of  resinous  products.*  [Fr.  Appl.,  Aug.  5,  1907.] 
Aug.  5. 

16,937.  Dicsser.  New  substances  to  be  used  for 
varnishes  and  for  impregnation  and  insulation.*     Aug.  8. 

16,885.  Lake  (Standard  Varnish  Works).  Solid  insulat- 
ing compounds.*     Aug.  11. 

(C.) — India-Rubber. 
Applications. 

15.933.  Callender.  Manufacture  of  indiarubber.  July 
27. 

15.934.  Callender.  Manufacture  of  indiarubber.  July 
27. 

16,291.  Clarke.     Manufacture  of  indiarubber.     July  31. 
16.679.  Clottschalk.     Synthetic     production    of    india- 
rubber.     Aug.  7. 

16.705.  Gottschalk.  Synthetic  production  of  india- 
rubber.     Aug.  8. 

16.706.  Gottschalk.  Synthetic  production  of  india- 
rubber.     Aug.  8. 

16,971.  Rutgerswerke  A.-G.  Manufacture  of  india- 
rubber  goods.*     [Ger.  Appl.,'_Oct.  22,  1907.]     Aug.  12. 


XIV.— TANNING,   LEATHER,   GLUE,   SIZE,   &c. 
Application. 

17,000.  Springborn,  and  Allen  Knight  and  Co.  Cement 
for  strengthening  material  and  fastening  it  to  boots,  &c. 
Aug.  13. 

Complete  Specifications  Accepted. 

16,994  (1907).  Baum.  Method  of  treating  animal 
tissue  for  production  of  fibres.  [Post  dated  Jan.  24, 
1908.]     Aug.  19. 

23,666  (1907).  Pochin  and  Richardson.  Manufacture 
of  size  for  paper  makers'  use.     Aug.  6. 

6131  (1908).  Lake  (Fibre  Products  Co.).  Manufacture 
of  artificial  leather  and  other  materials  made  from  fibres. 
Aug.  12. 

XV.— MANURES,  &c 
Complete  Specification  Accepted. 
23,634  (1907).  Schroder.     See  under  VII. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 
Application. 
16,987.  Carroll.     Distilling  and  treating  spirits.     Aug. 


12 


Complete  Specification  Accepted. 


23,544  (1907).  Combe.     Malting  and  brewing  processes. 
Aug.  6. 


XVIII.— FOODS;    SANITATION;  WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(^4.)— Foods. 
Applications. 
16,168.  Hatmaker.     Milk  food.     July  30. 

16,477.  Arthur.  Pasteurising  apparatus  for  milk. 
Aug.  5. 

Complete  Specifications  Accepted. 

19,163  (1907).  Mauvernay.  Heating  or  heating  and 
cooling  liquids  and  apparatus  therefor,  applicable  to 
sterilising,  &c.     Aug.  12. 

26,200  (1907).  Richmond.     See  under  XXIII. 

26,421  (1907).  Charbonneau  and  Malaquin.  Apparatus 
for  the  sterilisation  of  potable  water.  [Date  applied  for, 
Dec.  19,  1906.]     Aug.  12.      . 

4527  (1908).  Borgstrom.  Manufacture  of  butter. 
Aug.  12. 

4643  (1908).  De  Vilmorin.  Process  for  preserving  fish 
&c.     Aug.  6. 

5697  (1908).  Guelpa.  Composition  for  closing  or  lining 
preserve  tins.     Aug.  12. 

(B.) — Sanitation;    Water  Purification. 
Applications. 

16,222.  Shillington.  Filtering  water  or  sewage  by  use 
of  polarite,  cinders,  and  sand  specially  arranged.     July  31. 

16,725.  Linden.  Purifying  or  clarifying  water  or 
effluent.     [Addition  to  16,239  of  1907.]*     Aug.  8. 

16,397.  Grossmann.  Treatment  of  sewage  sludge. 
Aug.  4. 

Complete  Specifications  Accepted. 
18,135  (1907).  Radcliffe.     See  under  VII. 

3542  (1908).  Beall.  Treating,  purifying  and  distribut- 
ing  sewage.     Aug.   19. 

(0. ) — Disinfectants. 

Applications. 

15,921.  Newton  (F.  Bayer  und  Co.).  Preserving 
preparation.     July  27. 

15.930.  Imray  (Meister,  Lucius  und  Briining).  New 
antiseptics.     July  27. 

15.931.  Imray,  (Meister,  Lucius  und  Briining).  New 
antiseptics.     July  27. 

16,892.  Little  and  Morris.  Manufacture  of  cleansing 
fluids  for  use  as  sheep  dips  and  disinfecting.  [Patent  of 
Addition  to  No.  26,608  of  1908.]     Aug.  12. 

Complete  Specification  Accepted. 

15,768.  Farbw.  vorm.  Meister,  Lucius  und  Briining. 
Process  for  the  preparation  of  diphtheria  antitoxin. 
[Date  applied  for,  July  31,  1907.]     Aug.  12. 


XIX.— PAPER,     PASTEBOARD,     &c. 

Applications. 

16,104.  Sparre.  Apparatus  for  treating  fibres  employed 
in  paper  industry  and  for  manufacturing  felt.     July  29. 

16.114.  A.  Lumiere  et  ses  fils.  Manufacture  of  films 
for  cinematographs.  [Fr.  Appl.,  3rd  June,  1908.]* 
July  29. 

16.115.  A.  Lumiere  et  ses  fils.  Renovating  or  repairing 
worn  cinematographic  films.  [Fr.  Appl.,  June  19, 
1908.]*     July  29. 
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Complete  Specification  Accepted. 
4804  (1908).  Wallace.      Manufacture  of  paper.     Aug.  6. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL    OILS,     AND    EXTRACTS. 

Applications. 

17,158.  J.  B.  Lawes  and  Co.,  and  Davis.  Processes  for 
preparing  tartaric  acid.     Aug.   14. 

17,220.  Hertkorn.  Process  for  obtaining  products  con- 
taining iodine  and  products  obtained  thereby.*     Aug.  15. 

Complete  Specifications  Accepted. 

18,149  (1907).  Friswell.  Manufacture  of  phenylglycine 
and  its  homologues.     Aug.  19. 

27,927  (1907).  Boult  (F.  Fritzsche  und  Co.  and  Verona 
Chem.  Co.).  Process  for  production  of  vanillin,  helio- 
tropine,  and  camphor.     Aug.   19. 

855  (1908).  Wellcome  and  Pyman.  Manufacture  of 
therapeutic  compounds.     Aug.  19. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 
Applications. 

16.114.  Lumiere.     See  under  XIX. 

16.115.  Lumiere.     Set  under  XIX. 


Complete  Specification  Accepted. 

3987  (1908).  Muller  and  Rousset.     Plate  for  cinemato- 
graphic projections  and  its  manufacture.     Aug.  6. 


XXII.— EXPLOSIVES,    MATCHES,    &c 

Applications. 

15,916.  Kilburn  (Pieper).      Explosives.     July  27. 
16,599.  Rudeloff.     Explosives.*     Aug.  6. 

Complete  Specifications  Accepted. 

10,510  (1907).  Kilburn  (Rickmers).  Explosives.  Aug.  12. 

351  (1908).  Haddan  (Lehmann).  Manufacture  of  cart- 
ridges and  explosive  charges  containing  ammonium 
nitrate.     Aug.  6. 

XXIIL— GENERAL    ANALYTICAL    CHEMISTRY. 

Complete  Specifications  Accepted. 

18,060  (1907).  Sefton- Jones.     See  under  II. 

22,896  (1907).  Thorp.  Apparatus  for  recording  the 
percentage  of  carbonic  acid  and  other  gases  in  gas  mixtures. 
Aug.   12. 

26,200  (1907).  Richmond.  Apparatus  for  testing  the 
acidity  of  milk.     Aug.  12. 
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Obituary. 


EDWARD  SONSTADT. 


bom   at     Halesworth,    Suffolk,    on 

1829.       His     father    seldom    lived 

a    couple    of    years. 

health    and     nervous 

not    sent    to    school. 

About  1844  the  loss 


Sonstadt    was 

November  25th, 
in  one  place  for  more  than 
Inheriting  his  father's  weak 
temperament,  Sonstadt  was 
but  was  educated  by  his  father. 
(owing  to  the  failure  of  an  American  bank)  of  almost 
his  entire  fortune  proved  such  a  shock  to  his  father, 
that 'paralysis  and  death  followed.  Sonstadt  was  thus 
left  —in  South  Africa — at  the  age  of  16,  and  though  only 
just  recovering  from  a  prolonged  attack  of  brain  fever, 
to  make  his  own  living  and  take  care  of  a  younger 
sister.  He  returned  to  England^  and  for  some  years 
was  engaged  in  printing,  journalism  and  bookselling, 
of  which  he  spent  three  or  four  in  Canada 
as  reader  in  the  printing  office  of  the  Government 
Journal.  He  also  contributed  articles  to  Welldon's 
Scientific  Register.  Working  at  chemistry  in  his 
leisure  hours,  he  devoted  himself  to  the  problem  of  the 
practicable  extraction  of  metallic  magnesium.  His 
patents  taken  out  in  1863  made  this  commercially 
practical,  and  the  Patricroft  Metallic  Magnesium  Co.  was 
started  at  Manchester  to  work  Sonstadt's  process.    This 


is  still  used  with  1  > i r t  slight  modifications.  In  1865, 
Sonstadt  went  to  the  Islo  of  Man  and  turned  his 
attention  to  the  extraction  of  iodine  from  kelp.  He 
effected  great  improvements  in  the  methods  then  in 
use.  Sonstadt  came  to  London  in  1875  and  became 
chemist'  to  Messrs.  Pokoiny  and  Fielder.  Whilst 
there  he  greatly  improved  the  tests  for  anthracene, 
and  was  recognised  as  one  oif  the  best  experts  in  this 
subject.  He  was  one  of  the  outside  abridgers  for  the 
Patent  Office,  and  was  promised  an  appointment  as 
Examiner  of  Patents,  but  the  fulfilment  of  this  promise 
was  prevented  by  the  introduction  of  the  age-limit 
for  new  appointments  in  that  office.  He  was  an 
abstractor  for  this  Journal  from  1893  until  his  death. 
Sonstadt  was  married  in  1865  to  Mary  Lees,  of  Notting- 
ham, who  survives  him.  He  was  an  enthusiastic 
and  very  careful  investigator,  and  contributed  a  large 
number  of  valuable  papers  to  the  Chemical  Society 
and  to  the  "  Chemical  News,"  his  last  contribution 
being  an  interesting  and  suggestive  paper,  "  The 
attractive  force  of  crystals  for  like  molecules  in 
saturated  solutions,"  published  in  the  Transactions 
of  the  Chemical  Society  in  1906.  He  was  the  first  to 
detect  the  presence  of  traces  of  gold  in  sea  water. 
For  some  years  past  he  lived  very  quietly  at  Cheshunt, 
and  though  in  failing  health,  continued  actively  his 
chemical  researches.  He  died  on  July  5th,  and  his 
body  was  cremated  at  Ilford  Cemetery  on  July  10th. 
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Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows  : —  . 

Englith—  Sd.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C. 
United  States. — Is.  each,  to  the  Secretary  of  the  Society. 
Freneh.—l  fr.  25  c.  each,  to  Berlin  et  Cie.,  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 


I.  -PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 


T.    Suzuki,    Sunamura,    Japan.     U.S.    Pat. 
894,407,  July  28,  1908. 


Evaporator. 

See  Fr.  Pat.  378,978  of  1907  ;  this  J.,  1907,  1190.— W.H.C. 


Drying  grain,  peat,  hops,  salt,  and  other  materials  ;  Machines 

for .     J.  Black,  A.  H.,  H.  and  A.  B.  Lennox,  New- 

castle-on-Tyne.     Eng.  Pat.  24,295,  Nov.  2,  1907. 

The  claim  relates  to  improvements  in  the  apparatus 
described  in  Eng.  Pat.  12,087  of  1907,  and  consists  in 
the  provision  of  scrapers  in  the  form  of  fan-wheels  for 
removing  the  material  from  the  shelves  and  conveying  it 
from  the  collecting  boxes  to  the  shelf  next  below.  A 
spreader,  also  having  the  form  of  a  fan-wheel,  revolves 
in  a  vertical  plane  above  the  top  shelf  between  the  outer 
easing  and  the  inner  revolving  cylinder.  Auxiliary  means 
of  air  circulation  are  provided  consisting  of  an  air  inlet 
at  the  bottom  of  the  inner  revolving  cylinder  and  openings 
closed  by  inwardly  opening  valves  placed  in  the  spaces 
between  each  pair  of  shelves. — W.  H.  C. 

Treating  comminvled  solids  with  liquids.  A.  Adair, 
Johannesburg,  Transvaal.  U.S.  Pat.  894,417,  July  28, 
1908. 

The  claim  is  for  effecting  the  treatment  in  stages.  In 
each  stage  the  solid  matter  is  supplied  to  the  top  of  the 
tank  as  a  concentrated  pulp  and  the  treating  liquid  to  the 


bottom  of  the  tank.  The  solids  diffuse  and  gravitate 
down  through  the  liquid,  collecting  at  the  bottom,  from 
which  they  are  withdrawn .  The  liquid  flows  upwards  and  is 
withdrawn  in  a  clear  condition  from  the  top.  The  solids 
withdrawn  from  one  tank  are  fed  into  the  next  following, 
and  liquid  from  this  tank  is  partly  fed  into  the  bottom 
of  the  preceding  vessel  and  partly  agitated  with  the 
solids  from  the  preceding  tank  but  one  to  produce  pulp. 
The  first  vessel  is  fed  with  untreated  solids  and  the  last 
vessel  with  fresh  washing  liquid.  The  concentrated 
solution  is  withdrawn  from  the  top  of  the  first  vessel  of 
the  series,  the  fresh  solids  being  pulped  with  liquid  from 
the  second  vessel.  The  exhausted  solids  are  withdrawn 
from  the  bottom  of  the  last  vessel,  the  solids  coming  from 
the  last  vessel  but  one  being  pulped  with  a  portion  cf  the 
fresh  liquid.— W.  H.  C. 

Removing  solid  matter  from  liquids,  more  particularly  for 
removing  mud  from  feed  water  and  for  treating  liquids 
in  like  manner  for  other  purposes.  C.  S.  Watson,  New- 
castle-on-Tyne.     Eng.  Pat.  25,907,  Nov.   22,   1907. 

Tue  muddy  water  is  caused  to  pass  through  a  vessel 
provided  with  vertical  partitions  mipported  on  a  horizontal 
shaft  and  which  can  be  moved,  when  desired,  from  the 
exterior  of  the  vessel,  or  withdrawn.  The  partitions  are 
so  arranged  that  the  liquid  flows  alternately  in  an  upward 
and  downward  direction  and  that  the  change  of  direction 
in  liow  takes  place  in  a  comparatively  quiescent  state  of 
the  liquid,  so  that  the  settling  of  the  mud  is  not  interfered 
with.  The  direction  of  flow  is  further  controlled  by 
baffles  of  an  inverted  Y-^h^pe  placed  between  the  partitions. 
The  mud  is  discharged  through  pipes  in  the  bottom  of  the 
vessel.— W.  H.  C. 
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Separation  of  solid  particles  held  in  suspension  in  a  liquid  ;•    I 

Process  and  machine  for .     K.  and  A.  Ward.     Fr. 

Pat.    388,103,    March    11,    1908.     Under    Int.    Conv.,    ! 
March  30.  1907. 


The  apparatus  consists  of  a  casing,  33,  filled  with  a  liquid 
under  pressure,  and  a  turbine,  14,  10,  18,  connected  to 
the  hollow  shafts,  19,  2d,  and  which  is  rotated  at  a  high 
speed  by  the  pulley  shown  at  the  top  of  the  shalf,  19. 
The  liquid  containing  the  solids  in  suspension  is  introduced 
into  the  hollow  shaft,  19.  Hows  along  the  channels,  18, 
and  being  subjected  to  centrifugal  force,  tends  to  be 
thrown  outwards  in  the  channels,  14.  As,  however,  the 
casing,  33,  is  filled  with  another  liquid  under  pressure, 
the  tendency  of  the  liquid  portion  to  be  thrown  outwards 
is  resisted  and  only  the  solid  particles  are  projected  from 
the  channels,  14,  into  the  liquid  in  the  casing,  33,  where 
they  eventually  gravitate  to  the  collecting  chamber,  35. 
The  liquid  fieed  from  solid  particles  Hows  along  the 
channels,  10,  to  the  hollow  shaft,  20,  by  which  it  is 
conducted  away. — W.  H.  < '. 

Filtering  apparatus.     K.  .1.   White,  Guanajuato,  .Mexico. 

I'  S.  Pat.  SIM. 414,  duly  28.  1908. 
An  outer  perforated  drum,  6,  covered  with  filtering  cloth, 
is  mounted  on  the  hollow  trunnions,  3,  4,  supported  in 
the  journals.  2,  carried  by  the  supports,  I.  and  is  rotated 
by  a  bell  which  passes  over  the  pulley,  9.  A  stationary 
watertight  drum,  12.  encircled  by  the  fixed  helical  blade, 
13,  is  Supported  by  the  shaft,  I  I.  com  enl  rioally  within  the 
outer  drum.  The  material  to  be  filtered  is  fed  through 
the  hopper,  8,  and  the  hollow  trunnion,  I,  into  the  annular 
Hpace  between  the  two  drums.  The  materia]  is  moved 
forward  by  the  rotation   of  the  outer  drum,  (i,  and  the 


fixed  helix,  13,  and  is  subjected  to  centrifugal  force.  The 
liquid  portion  passes  through  the  perforations  of  the  outer 
drum,  and  the  solid  portion  is  pushed  forward  to  the 
other  end,  and  is  finally  discharged,  free  from  liquid, 
through  the  hollow  trunnion,  3. — W.  H.  C. 

Filter-press ;    Automatic .     E.    H.    Alvord,    Seattle, 

Assignor  to  H.  H.  Tabor,  Tacoma,  Wash.     U.S.  Pat. 
894,996,    Aug.    4,    1908. 

The  materials  to  be  treated  are  introduced  through  a 
valved  opening  into  a  movable  cylinder  and  are 
compressed  by  a  movable  plunger  against  a  fixed 
headpiece.  The  cylinder  is  provided  with  an  ejector  to 
remove  the  pressed  solids.  The  ejector,  cylinder,  valve 
j  and  plunger  are  actuated  and  controlled  by  suitable 
mechanism.— \V.  H.  C. 

!    Filtering,    washing,    and    drying ;     Apparatus    for . 

J.  Be'bbington  and  T.  T.  Mathieson.     Fr.  Pat.  388,111. 
March  11,  1908. 

|    See  Eng.  Pat.  23,221  of  1907  ;  this  J.,  1908,  562.— T.  F.  15. 

•    Filter    presses.     M.    A.    Smith,    New    York.     Eng.    Pat. 
4650,  Feb.  29,  1908. 

See  U.S.  Pat.  880,588  of  1908  ;  this  J.,  1908,  324.— T.  F.  B. 

Crucibles ;    Process  for  treating .     W.   R.   Mitchell, 

New  York.     U.S.  Pat.  894,845,  Aug.  4,  1908. 

The  crucible  is  heated  to  a  high  temperature  and  then 
treated  with  ferrous  sulphate.  The  heating  is  then 
continued  until  the  pores  in  the  walls  of  the  crucible  are 
closed  to  moisture. — W.  H.  C. 

Distillation,    absorption,    cooling,    heating,    and    the    like  ; 

Towers  for .  K.  Kubierschky,  Brunswick,  Germany. 

Ene.  Pat.  27.496,   Dec.   12,   1907.     Under  Int.  Conv., 

Dec,  12,  1906. 
See  Fr.  Pat.  384,982  of  1907  ;  this  J.,  1908,  494.— T.  F.  B. 
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Rapid   determination    of   sulphur    in    — 
Komarowsky.     Chem.-Zeit.,  1908,  32,  770. 

The  coal  is  treated  by  Brunck's  method  (this  J..  1905, 
L086) ;  but  the  sulphuric  acid  formed,  is  titrated  by  the 
author's  modification  (Chem.-Zeit.,  1907, 498) of  Andrews' 

chromate  method  (this  .)..  1890,  328).  The  boat  con- 
taining the  burnt  coal,  sodium  carbonate  and  cobalt 
oxide,  is  washed  out  into  a  conical  flask,  a  few  e.c.  of 
hydrogen  peroxide  are  added,  the  liquid  is  boiled  and 
cooled,  neutralised  with  dilute  hydrochloric  acid,  washed 
into  a  200  e.c.  measuring-flask,  made  up  to  the  mark, 
and  lot)  e.c.  are  filtered  off.  To  this  arc  added  1  e.c.  of 
10  per  cent,  hydrochloric  acid  and  5  e.c.  of  cream  of 
barium  chromate,  the  liquid  is  boiled  very  genth  for 
live  minutes,  neutralised  with  ammonia,  and  tillered, 
and  the  soluble  chromate  determined  in  the  filtrate  l'\ 
iodide  and  sodium  thiosulphate  according  to  the  author's 

direct  ions  (inc.  cit .).    .1.  T.  I). 

Hydrocarbons;     The    thermal    decomposition    <</ 

I'art    I.    (.Methane,    ethane,     ethylene    and     acetylene). 

W.   A.    Hone  and    II.    F.   Coward.      ('hem.   Soc.   Trans.. 

I'll  is.  93.   1197      1226. 
Tiik.  authors  summarise  the   work  carried   out   by   others 
on    the    decomposition    of    hydrocarbons    by    heat,    and 
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proceed  to  give  results  of  their  own  experiments,  in  which 

temperatures  ranging  from  600*  to  nearly  1200'  0.  were 
employed.  The  apparatus  employed  in  the  experiments 
above  700  ('.  consisted  of  an  arrangement  of  two  co-axial 
tubes  of  best  Berlin  porcelain,  glazed  within  and  without, 
similar  to  that  used  by  Hone  and  Jordan  in  their  experi- 
ments on  the  direct  union  of  carbon  and  hydrogen  (Chem. 
Boe.  Trans.,  1897,  71.  40).  The  inner  tube  was  held  in 
position  within  the  outer  tube  by  means  of  two  special 
brass  end-pieces  provided  with  stuffing-boxes  packed  with 
asl>estos  wool  moistened  with  "  Roman"  cement,  rendering 
the  joints  between  the  two  tubes  quite  gas-tight.  A  slow 
current  of  pure  dry  hydrogen  was  maintained  through  side 
tul>es  leading  into  the  annular  space  between  the  two 
porcelain  tubes,  thereby  ensuring  the  even  heating  of  the 
inner  tube  and  protecting  its  contents  from  contamination 
with  the  furnace  gases.  The  temperature  of  the  porcelain 
tubes  was  recorded  by  a  Le  Chatelier  thermo-junction 
connected  with  a  dead-beat  galvanometer.  One  of  the 
narrow  ends  of  the  inner  tube  was  connected  to  drying 
tubes  and  to  the  glass  holder  containing  the  gas  tinder 
investigation,  whilst  the  other  end  communicated  through 
a  three-way  stopcock  with  a  capillary  manometer,  spiral 
condenser  and  the  Sprengel  pump.  For  the  estimation 
of  ethane  in  the  gaseous  products,  a  portion  of  the  gas, 
remaining  after  the  removal  of  acetylene,  ethylene,  and 
carbon  monoxide,  was  subjected  to  the  action  of  oxidised 
palladium  sponge  at  100°  C.  until  all  hydrogen  was  elimin- 
ated ;  the  residual  saturated  hydrocarbon  was  then 
exploded  with  excess  of  oxygen  and  the  ratio  C/a  deter- 
mined in  the  usual  manner.  Methane  was  found  to  be 
the  most  stable  of  the  four  hydrocarbons  examined  and 
is  always  a  principal  product  of  the  decomposition  of 
the  other  three,  especially  above  800°  0.  It  decomposes 
directly  into  carbon  and  hydrogen,  the  process  being 
chiefly  a  surface  phenomenon.  The  carbon  deposited 
from  methane  is  peculiarly  hard  and  lustrous  and  quite 
different  from  the  dull  soft  variety  yielded  by  the  other 
three  hydrocarbons.  It  is  probable  that  the  peculiar 
properties  of  "  gas  carbon  "  formed  in  the  manufacture 
of  coal  gas  are  due  to  this  surface  decomposition  of 
methane.  The  decomposition  of  the  other  three  hydro- 
carbons takes  place  throughout  the  main  body  of  the 
gas.  Acetylene  is  the  principal  product  of  the  decompo- 
sition of  ethylene  but  not  of  methane  or  ethane.  When- 
ever acetylene  is  a  principal  primary  product  in  the 
decomposition  of  another  hydrocarbon,  as  in  the  case  of 
ethvlene,  there  is  a  marked  secondary  formation  of 
aromatic  hydrocarbons  at  low  temperatures,  the  poly- 
merisation reaching  a  maximum  between  600°  and  700°  C. 
Acetylene  and  ethylene  show  a  tendency  to  combine  with 
hydrogen  at  low  temperatures,  forming  ethvlene  and 
ethane.  The  tendency  is  insignificant  above  1000°  C. 
At  temperatures  of  800'  C.  and  higher,  whenever  the 
atmosphere  is  rich  in  hydrogen  the  chief  factor  becomes, 
in  the  authors'  opinion,  the  direct  hydrogenation  of 
such  residues  as  CH.  :  CH2,  or  possibly,  •CH3,  to 
methane.  In  a  lecture  delivered  on  the  same  subject 
before  the  Institution  of  Gas  Engineers  (see  J.  Gas 
Lighting,  1908,  103,  321;  also  this  J.,  1908,  215)  one 
of  the  authors,  W.  A.  Bone,  adds  as  follows : — 
"  Methane  is  one  of  the  most  valuable  heating  constituents 
of  coal  gas,  having  a  net  calorific  value  nearly  65  per  cent, 
greater  than  that  of  the  hydrogen  obtained  by  its  decompo- 
sition. Therefore  it  should  be  the  object  of  the  gas 
manager  to.  as  far  as  possible,  preserve  the  methane  intact 
during  the  carbonising  process.  Now  it  is  not  so  much 
temperature  in  the  main  body  of  the  gas,  as  contact  with 
hot  surfaces,  which  decomposes  methane,  and  therefore 
the  amount  of  surface  in  proportion  to  the  rate  of  gas 
evolution,  should  be  reduced  to  the  smallest  limits  con- 
sistent with  complete  and  effective  carbonisation." — W.  S. 

Coal  briquettes  ",    Practical  binders  for ;     J.  E.  Mills. 

Oil,  Paint  and  Drug  Reporter,   1908,  July    17th,  20th, 
and  27th,  40. 

The  article  contains  the  results  of  experiments  carried 
out  at  the  Government  fuel  testing  plant,  St.  Louis, 
for  the  United  States  Department  of  the  Interior. 
The  object  was  to  determine  the  relative  values  of    the 


various  binding  agents  used  in  the  manufacture  of 
briquettes  from  small  coal.  The  tests  were  made  in  the 
following  manner.  20  grms.  of  coal  were  mixed  with 
the  chosen  percentage  of  binding  agent  and  the  mixture 
put  into  a  Rattersea  crucible.  After  thorough  mixing,  a 
little  water  was  added  and  the  crucible  and  contents  heated, 
with  constant  stirring,  until  steam  was  given  off  freely. 
The  heating  and  stirring  were  continued  until  only  a  small 
amount  of  water  remained  and  the  hot,  moist  mass  was 
then  briquetted  in  a  laboratory  press  at  a  pressure  of 
from  3500  to  4000  lb.  per  sq.  inch.  Four  briquettes, 
each  weighing  about  5  grms.,  were  made  from  each 
mixing  and  their  behaviour  in  the  fire  and  their  capability 
of  withstanding  water,  exposure  to  the  weather  and 
mechanical .  shocks  recorded.  The  results  are  given 
below. 

Wood  products. — Rosin  softens  at  80°  C.  and  melts 
at  100°  C. ;  it  is  completely  soluble  in  carbon  bisulphide. 
Rosin  does  not  work  satisfactorily  with  lignites,  but 
an  addition  of  6  per  cent,  to  a  caking  coal,  gives  a  satis- 
factory briquette  which  stands  well  in  the  fire  and  bears 
exposure  to  the  weather,  but  is  inclined  to  smoke. 

Pitch,  to  the  extent  of  3 — 4  per  cent,  yields  a  briquette 
which  burns  well  and  stands  the  weather;  it  is  not 
satisfactory  with  lignites  but  is  improved  by  the  addition 
of  heavy  oil  or  tar. 

Pine  wood  tar  gave  variable  results ;  it  is  improved  by 
distilling  off  the  lighter  bodies  up  to  270°  C;  the  briquettes 
are  inclined  to  smoke ;  4  per  cent,  of  tar  required. 

Hard  wood  tar,  the  residue  of  distillation,  could  be 
satisfactorily  used  in  the  proportion  of  8  per  cent. 

Fir  tar,  6  per  cent.,  gives  satisfactory  briquettes. 

Sulphite  liquors. — The  waste  liquors  from  the  treatment 
of  wood  pulp  with  sulphurous  acid  yield  on  evaporation 
9  to  10  per  cent,  of  solid  residue.  When  evaporated  to 
one-third  of  their  bulk  and  used  in  the  proportion  of  10 
or  12  per  cent.,  a  briquette  is  obtained  which  is  satisfactory 
in  the  fire  and  does  not  smoke,  but  which  requires  water- 
proofing in  order  that  it  may  stand  exposure  to  the 
weather. 

Starch  ;  both  corn  and  potato  starches  used  in  the 
proportion  of  0-1  to  1  per  cent,  give  satisfactory  briquettes 
which  burn  well  and  do  not  smoke,  but  they  will  not 
stand  exposure  unless  waterproofed.  For  the  latter 
purpose  crude  petroleum  is  suggested. 

Tars  and  pitches  from  coal. — In  ascertaining  the 
suitability  of  tar  or  pitch  for  briquetting,  three  determina- 
tions were  made.  The  material  was  distilled  and 
all  coming  off  below  270°  C.  was  rejected  as  valueless. 
The  flowing  point  was  determined;  this  should  not  be 
beiow  70°  C.  The  tar  or  pitch  was  extracted  with  carbon 
bisulphide.  The  smaller  the  undissolved  residue  the  more 
satisfactory  the  material  is  for  briquetting.  The  higher 
the  flowing  point  the  better  the  briquette  stands  in  the 
fire,  especially  with  coals  that  do  not  cake  readily.  If  the 
flowing  point  is  so  high  that  the  working  of  the  machines 
becomes  difficult,  the  pitch  may  be  softened  by  the 
addition  of  heavy  tar  oil  which  boils  above  270°  C.  Low 
boiling-point  oils  such  as  creosote  are  unsuitable.  Further 
if  the  pitch  has  too  high  a  flowing  point  it  will  not 
spread  over  the  particles  of  coal  to  the  best  advantage. 

Producer  gas  tar. — Contains  about  30  per  cent,  of 
water  and  0  per  cent,  of  oil  distilling  between  270c  and 
330r  C.  The  residual  pitch  which  flows  at  7<>  C.  produces 
a  satisfactory  briquette  when  used  in  the  proportion  of 
from  4  to  8  per  cent. 

Illuminating  gas  tar. — The  tar  itself  is  unsuitable  and 
must  be  first  distilled  up  to  270°  C.  The  residue,  70  per 
cent.,  yields  satisfactory  briquettes. 

By-product  coke-own  tar. — Contains  more  free  carbon 
than  the  preceding  and  can  only  be  used  after  distillation. 
The  residue,  60  per  cent.,  gives  satisfactory  results. 

Co(d  tar  creosote. — Quite  useless. 

Coal  tar  pitches  vary  very  much  in  quality.  The 
presence  of  free  carbon  is  very  detrimental  to  the  satis- 
factory use  of  pitch  for  briquetting  purposes.  The  flowing 
point  of  the  samples  tested  varied  from  68°  to  190°  C, 
and  the  carbon  bisulphide  extract  from  63  to  86  per  cent. 
Used  in  the  proportion  of  from  0-5  to  8  per  cent.,  satis- 
factory briquettes  were  obtained  with  caking  coals, 
which  stood  exposure  well  but  produced  some  smoke. 
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Natural  aaphaltume  used  in  varying  proportions  gave 
satisfactory  briquettes  but  could  not  compete  with,  coal 
tar  pitches  in  pike. 

Petroleum  products  :  Crude  oil,  unsuitable,  but  might 
be  used  for  waterproofing  briquettes.  The  same  may 
be  said  of  Pintsch  gas  tar,  the  residue  left  in  the  iron 
retorts  when  making  gas  by  heating  petroleum  to  a  high 
temperature.  Petroleum  residuum  should  flow  at  90 — 
100° C.  and  yield  over  99  per  cent,  to  carbon  bisulphide; 
when  used  in  the  proportion  of  from  3  to  6  per  cent.,  it 
yields  good  results  with  caking  coal. 

If  ater-gas  tar  is  too  liquid,  but  the  pitch  obtained  on 
distillation  flows  at  92°  C,  yields  88T  per  cent,  to  carbon 
bisulphide,  and  when  used  in  the  proportion  of  f>  per  cent, 
gives  briquettes  with  caking  coals  which  aie  satisfactory 
in   the  fire. 

K  ax  tailings,  soft  at  ordinary  temperature,  pulls  into 
threads  and  melts  at  70°  C.  to  a  thin  liquid.  Three 
per  cent,  gives  coherent  briquettes  with  caking  coal  which 
bum  well  but  will  not  stand  pressure  in  the  fire  and 
cannot  be  stacked  in  places  exposed  to  a  hot  sun. 

Acid  sludge  :  10 — 12  per  cent,  are  required  to  make 
coherent  briquettes. 

Asphalt  tar  is  a  rather  thin  liquid  and  cannot  be  used, 
but  might  be  suitable  for  waterproofing  briquettes  made 
with  starch,  sulphite  liquor  or  glucose. 

Pittsburgh  flux:  made  by  heating  petroleum  residuum 
with  sulphur  is  tough  and  sticky  but  will  not  pull  out  into 
threads.  It  melts  to  a  thin  liquid  at  195°  C.  and  makes 
a  satisfactory  briquette  when  used  in  the  proportion  of 
8  per  cent. 

In  all  cases  the  percentage  of  binder  used,  is  calculated 
on  the  coal  and  not  on  the  finished  briquette.— W.  H.  C. 

Hydraulic  main  and  retort ;    Effect  on  practical  working 

of  the  seals  and  pressures  in  the .     H.  G.  Colman. 

J.  Gas  Lighting,  1908,  103,  453—455. 

The  author  points  out  the  great  importance  of  maintain- 
ing a  steady  and  slight  pressure  in  the  gas-retorts  during 
carbonisation.  If  the  pressure  vary,  when  it  is  excessive, 
gas  is  lost  through  the  porous  sides  and  cracks  in  the 
retorts,  and  when  it  is  insufficient,  combustion-gases  are 
sucked  into  the  retort,  and  the  quality  of  the  gas  becomes 
deteriorated.  To  attain  a  constant  pressure  in  the  retort, 
it  is  necessary  that  the  hydraulic  main  shall  be  perfectly 
level,  that  the  dip-pipes  are  all  immersed  to  the  same 
extent,  that  the  suction  produced  by  the  exhauster  i6 
constant,  that  the  condensed  products  are  removed  from 
the  hydraulic  main  as  fast  as  they  are  produced,  and  that 
the  sealing-Iiquid  is  both  mobile  and  of  low  specific 
gravity.  The  use  of  the  retort-house  governor  is  recom- 
mended, as  it  ensures  that  constant  suction  is  maintained. 
Continuous  flushing  of  the  main  with  gas  liquor 
ensures  a  mobile  sealing  liquid,  but  the  contents 
of  the  main  should  be  as  tranquil  as  is  consistent 
with  the  dealing  out  of  the  tar.  If  the  surface  of 
the  sealing  liquid  is  broken  into  waves,  constant 
variation  in  thf;  seal  and  consequently  in  the  pressure 
in  the  retorts  r<  suits.  To  ensure  the  constant  removal  of 
the  tar,  each  section  of  the  hydraulic  main  is  connected 
by  a  2-in.  pipe,  with  a  special  closed  collecting  chamber 
at  the  end  of  the  main.  The  connection  to  the  2-in.  pipe 
is  made  by  a  shorl  pipe  introduced  above  the  cock  which 
connects  the  hydraulic  to  the  tar  main.  The  end  of  the 
2-in.  pipe  is  turned  up,  and  projects  so  far  through  the 
bottom  of  the  colic  fcing  chamber  that  its  open  upper  end. 
which  is  provided  with  an  adjusting  sleeve,  is  just  above 
the  level  of  the  bottom  of  the  dip-pipes.    The  collecting 

box  is  connected  to  the  had  main  to  equalise  the  pressures, 
and  also  to  the  tar  main.  Al  the  point  where  the  2-in. 
main     is     bent     upwards,    a      |-in.     pipe     projects     upwards 

through  H, '  angle  formed,  into  the  interior  of  the  2-in. 
pipe  and  a  i  on  tanl  flovi  of  gas  liquor  under  a  constanl 
head  i  upplied  to  this  i  mall  pipe  from  th<  overh  ad 
tank  from  which  gas-liquor  is  supplied  to  the  hydraulic 
main  through  Biphon  pipes,    This  small  strei I  liquor 

acts  as  die  steam  or  air  oi   an    injector  and   withdraws  the 

\iseid  i.m   fxom  the  hydraulic  mam.     In  order  to  further 

reduce    the    variation    in    the    pressure    in    the    retorts    due 

to  the  formation  of  huge  bubbles,  the  lower  end  oi  each 


dip  pipe  is  provided  with  a  sleeve  having  a  serrated  lower 
edge  which  can  be  so  adjusted  that  the  gas  bubbling 
through  the  seal  is  broken  up. — W.  H.  C. 

Dust  explosions  in  collieries  ;  Cause  and  prevention  of . 

Times  Eng.  SuppL,  Aug.  26,  1908.     [T.E.]' 

A  series  of  experiments,  which  has  the  support  of  the 
Home  Office,  is  being  carried  out  at  Altoft's  Colliery, 
Normanton,  at  the  expense  of  the  coal-owners  of  Great 
Britain,  to  determine,  if  possible,  questions  upon  which 
expert  mining  opinion  has  long  been  divided.  One  of 
the  chief  objects  is  to  test  the  theory  that  coal-dust  is 
in  itself  an  explosive,  apart  from  fire-damp,  and  to  discover 
some  means  of  minimising  the  dangers.  A  wrought- 
iron  tube,  700  ft.  long  and  7  ft.  6  in.  in  diameter,  fitted 
with  intake  fans  and  an  air  shaft,  comprises  the  miniature 
mine,  and  coal  dust,  after  being  distributed  along  this 
tube  by  means  of  a  disintegrator,  is  exploded  by  the 
agency  of  a  small  cannon.  An  effective  explosion  was 
produced  quite  recently,  in  the  presence  of  a  large  party 
of  mining  engineers,  for  the  purpose  of  which  250  ft. 
of  the  tube  were  laid  with  coal-dust. 

The  theory  that  stone-dust,  being  a  non -combustible 
material,  would  have  the  effect  of  stopping  flames  arising 
from  the  explosion  of  coal-dust,  has  been  shown  by 
practical  tests  to  be  sound.  For  a  distance  of  upwards 
of  300  ft.  coal-dust  was  laid  in  the  tube,  and  stone-dust 
for  a  greater  length.  It  was  found  that  the  explosion, 
though  severe  amongst  the  coal-dust,  exhausted  itself 
on  reaching  the  area  laid  with  stone-dust,  and  that  the 
flame  ceased  at  once.  The  next  step  will  be  to  lengthen 
the  tube  and  to  take  note  of  the  effect  of  an  explosion 
of  coal-dust  between  two  areas  of  stone-dust,  a  test 
which  will  probably  take  place  at  the  end  of  September. 

The  total  cost  of  the  investigation  is  about  £10,000.  The 
committee  of  coal-owners  conducting  the  experiments 
consists  of  Mr.  W.  E.  Garforth  (chairman  of  the  directors 
of  Altoft's  Colliery,  representing  the  Midland  counties), 
Sir  Lindsay  Wood  (North  of  England),  Mr.  Pilkington 
(Lancashire  and  North  Wales),  Mr.  Hood  (South  Wales), 
and  Mr.  Forgie  (Scotland). 

Patents. 

Coal  or  other  fuel ;    A   new  or  improved  compound  for 

treating .     R.  Driscoll,  S.  Peckover,  and  C.  Scriven, 

Leeds.     Eng.  Pat.  314,  Jan.  6,  1908. 

The  claim  is  for  a  mixture  in  about  the  following  propor- 
tions of  soda  crystals  11,  potassium  nitrate  30,  potassium 
chlorate  2,  potassium  bichromate  1,  potassium  perman- 
ganate 1,  dilute  sulphuric  acid  1,  dilute  phosphoric  acid  1, 
boric  acid  1,  sodium  chloride  11,  Glauber's  salts  3,  Rochelle 
salts  3,  alum  11,  ammonium  chloride  1,  caustic  soda  5, 
white  arsenic  3,  manganese  dioxide  2,  calcium  oxide  5  parts. 
The  ingredients  arc  mixed  in  a  definite  order  and  allowed  to 
stand  at  a  moderate  temperature  until  a  dry  powder 
results.  Four  ounces  of  the  dry  powder  are  dissolved  in 
three  or  four  gallons  of  water,  and  the  solution  is  sprayed 
over  the  fuel  before  use.-    \Y.  H.  C. 

Drying  apparatus  for  peai  and  tht  like.  W.  T.  Griffin, 
Plainficld,  N.J..  and  l'>.  W.  Tucker,  New  York.  Eng. 
Pat.   I  ('..'.ITS.  duly  24,   1907. 

See  Fr.  Pat.  381,272  of  1901  \  (Ins  .1..   L908,  113.— T.  F.  B. 

Coke-onus,    iiru/flts,    retorts,    tie;     Brickwork    for . 

K.  ('.  (duslain.  Prance.    Fr.  Pat.  388,225,  Mar.  17,  1908. 

Tlil-i  invention  relates  to  an  arrangement  of  brickwork 
which    permits   Of   the    use   of   thinner   walls   where    heal    is 

to  be  transferred,  for  example  between  the  heating  tines 
and  the  coking  chamber  oi  a  coke  oven,  without  sacrificing 
solidity  and  tightness  of  joints.   Hollow  rectangular  brioks, 

or  bricks  of   H  seel  ion.  with  grooved  and  toDgued  joints, 

are  arranged  bo  as  to  form  channels  of  reotangular  section 

in    which    are    built    rcl'raeloiy     pipes    tormina    the    heating 

Hues;  or  bricks  of  r  Beotion  are  used  to  form  the  opposite 

sides  of  a  Hue,  the  flanges  or  webs  on  the  bucks  projecting 
inwards  into  the  Hue.-    A.  T.  L. 
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CruciNe-funwrt.     E.  Rankin,  Lincoln,  111.,  U.S.A.     U.S. 
Pat.    894,993,    July   28,    190a 

The  apparatus  con- 
sists Of  an  ordinary 
coke  furnace  for 
heating  the  outside 
of  the  crucible,  a 
crucible  for  use  in 
the  same,  a  hinged 
sectional  top  and  a 
flanged,  removable 
burner  tube  for  heat- 
ing the  contents  of 
the  crucible  from  the 
top,  projecting  down- 
wards into  the  fur- 
nace from  above. 
There  are  also  a  pair 
of  oppositely  inclined 
needle  -  valves  for 
discharging  gasoline 
and  air  separately  into  the  burner-tube  so  that  they 
may  mix  in  the  tube  and  be  discharged  from  the  bottom, 
pipes  for  supplying  the  air  and  gasoline,  and  a  swivel 
device  for  supporting  these  pipes  so  that  the  valves  may 
be  swung  to  one  side  in  order  to  open  the  top  of  the 
furnace. — E.  F. 

Coke  and  gas ;  Manufacture  of  — — ,  and  ovens  and 
apparatus  therefor.  J.  Armstrong,  Westminster.  Eng. 
Pat.  18,196,  Aug.  12,  1907. 
A  vertical  by-product  coke-oven  for  obtaining  hard 
coke  from  inferior  coal.  It  is  circular  in  plan  and  has 
permanent  outside  walls  containing  horizontal  air-heating 
flues,  and  an  internal  wall  consisting  of  superposed 
horizontal  combustion-flues  constructed  of  hollow  seg- 
ment-shaped bricks.  Each  combustion-flue  has  its  own 
air-heating  flue  and  is  in  communication  with  a  combustion 
chamber  to  which  gas  is  supplied  by  a  branch  from  a 
common  vertical  gas  pipe.  The  combustion  gases  pass  to 
a  common  vertical  exit  flue.  The  air -heating  flues  consist 
of  two  concentric  parts  and  run  around  the  oven  in  contact 
with  the  outside  wall,  and  back  in  contact  with  the  com- 
bustion flues.  The  oven  may  be  divided  into  two  or  more 
chambers  by  vertical  partitions  formed  of  horizontal 
combustion  flues.  The  coke  is  discharged  at  the  bottom 
of  the  oven  through  horizontal  doors,  which  are  hinged, 
and  are  lowered  or  raised  by  means  of  vertical  screws 
rotated    by   bevel   gearing. — A.  T.  L. 

( 'oking  ovens.  G.  Wolters,  Dortmund,  Germany.  Eng. 
Pat.  7229,  April  1,  1908.  Addition  to  Eng.  Pat.  9087, 
April  22,  1903. 

See  Fr.  Pat.  384,841  of  1907  ;  this  J.,  1908,  495.— T.  F.  B. 

Furnace  ;    Regenerative .     E.    Kirchberg.      FrJ   Pat. 

388,154,   March   13,    1908.     Under  Int.    Conv.,  Oct.  7, 
1907. 

The  regenerator  chambers  for  air  and  gas  on  each  side 
of  the  furnace  are  placed  the  one  behind  the  other,  and 

onnected  with  the  dust-chambers  and  the  furnace 
hearth  by  vertical  flues,  bo  that  the  dust  does  not  lodge 
in  the  flues,  and  obstruct  them.     Access  to  the  flues  for 

ing  purposes  is  provided  for  by  forming  niches  in 
the  brickwork  supporting  the  furnace. — W.  H.  C. 

Furnaces  and  gas-producers.  J.  M.  W.  Kitchen,  East 
Orange,  X.J.,  and  O.  von  Bernuth,  New  York.  Eng. 
Pat.  15,458,  July  4,  1907. 

The  claim  is  for  a  combustion-chamber  or  furnace,  com- 
bined with  a  group  of  "  combustion-pits"  or  gas-generator 
chambers  situated  beneath  the  combustion-chamber,  and 
provided  with  chain-grates  for  feeding  the  fuel  and  with 
rocking-bars  for  discharging  the  ash.  The  gas  generated 
in  the  "  combustion-pits  "  may  either  be  drawn  off  for 
use,  or  may  be  burned  in  the  combustion-chamber.  In 
the  latter  case  powdered  fuel  is  fed  into  the  combustion- 
chamber  from  above,  and  is  burned  along  with  the  gas 
produced.  Tubular  steam-generators,  a  steam-condenser, 
air-heater  and  water-cooler  are  grouped  around  the  central 


oombustion-chamber.  Induced  draught  may  be  obtained 
by  a  fan,  and  a  blast  of  air  may  be  introduced  into  the 
oombustion-ohamber. — W.  11   C. 

Gas-producer*  I  for  puttt  ry  ow  •<■>•,  kilns,  etc.  \.       V.   Woolley, 

Normacot,  Staffs.  Eng.  Pat.  16,768,  July  22,  1907. 
The  air  for  combustion  of  the  producer-gas  is  heated  by 
its  passage  through  a  continuous  spiral  Hue,  formed 
around  the  outside  of  the  producer-chamber.  The  flue 
is  open  to  the  atmosphere  at  its  lower  end,  and  the  hot 
air  passes  direct  into  the  gas-flue  at  the  outlet  of  the 
producer. — A,  T.  L. 

Gas-producer.  M.  E.  Crowell,  Franklin,  Ind.,  Assignor  to 
F.  F.  Chandler,  Indianapolis,  U.S.A.  U.S.  Pat. 
894,877,  Aug.  4,  1908. 


The  shell  of  the  producer  revolves  in  an  inclined  position 
above  a  base  containing  an  ash-pit.  A  stirrer  arranged 
to  assist  the  revolving  motion  of  the  coal  in  the  shell 
is  centrally  fixed  in  the  same  with  its  lower  end  in  the 
base.—  E.  F. 

Gas  [carbu retted  air]  producing  apparatus.     F.  G.  Lvnde. 

Fr.  Pat.  388.118,  Mar.  12,  1908. 
Petrol  or  other  carburetting  liquid  is  supplied  to  the 
carburettor  from  a  float-chamber  which  is  itself  supplied 
from  a  second  float-chamber,  and  a  third  intermediate 
float-chamber  may  be  used  if  desired.  The  preferred 
form  of  float-chamber  comprises  a  hinged  float  carrying 
a  mercury  cup  which  seals  the  end  of  the  petrol  inlet 
pipe  as  the  float  rises.  The  carburettor  consists  of  a 
chamber  divided  into  an  upper  and  a  lower  compartment ; 
the  lower  compartment  contains  a  small  depth  of  petrol 
through  which  air  is  bubbled  from  the  perforated  ends 
of  vertical  pipes  which  descend  from  the  upper  compart- 
ment. In  another  form,  an  air  inlet  pipe  terminates 
in  a  box  arranged  above  the  surface  of  the  liquid  and 
provided  with  small  depending  tubes  dipping  into  the 
liquid.  The  heavier  constituents  of  the  petrol  are  drawn 
off  from  the  bottom  of  the  carburettor,  heated  in  a  coil, 
and  returned  to  the  carburettor  at  a  higher  level,  or  to 
the  float-chamber.  The  air  pipe  between  the  blower 
and  the  carburettor  is  provided  with  a  valve  which  is 
regulated,  together  with  a  cock  controlling  the  gas  supply 
to  a  hot-air  engine  for  driving  the  blower,  by  the  rise 
and  fall  of  a  gasholder.  A  by-pass,  provided  with  a 
regulating  cock,  allows  part  of  the  air  to  reach  the  holder 
without  passing  through  the  carburettor.  When  the 
production  is*  very  small,  the  gasholder,  rising  to  the 
full  extent,  opens  a  valve  in  a  second  by-pass,  so  that 
the  gas  may  not  become  too  rich. — A.  T.  L. 

Gas  generators.  A.  J.  Boult,  London.  From  Act.-Ges. 
Gorlitzer  Maschinenbau  Anstalt  und  Eisengiesserei, 
Gorlitz,  Prussia.     Eng.   Pat,   16,937,  July  24,   1907. 

SEEFr.Pat,  380,177  of  1907  ;  this  J.,  1907,  1272.— T.  F!  B. 

Fuel  gas  from  a  mixture  of  mineral  carbonates  and  organic 
substances  :     Process   of   extracting   and    manufacturing 

.     O.  H.  Rider,  St.  Louis,  Mo.,  U.S.A.     Eng.  Pat. 

19,873,  Sept.  5,  1907. 
Mi ■•,>•: i :,m.  carbonates  are  heated  in  a  retort  with  about 
ten  per  cent,  of  organic  matter  other  than  coal  or  coke 
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such  as  leaves,  straw,  cornstalks,  sawdust,  or  barks. 
Carbon  monoxide  is  formed  and  is  withdrawn  from 
the  retorts  by  suction. — W.  H.  C. 

Coal    gases    and   the    like  ;     Treatment    of for    the 

purification  thereof  and  the  recovery  of  ammonia  and 
other  products  therefrom.  W.  Feld,  Zehlendorf, 
Germany.  Eng.  Pat.  27.568,  Dec.  13,  1907.  Under 
Int.  Conv..  June  1,  1907. 

See  First  Addition  to  Ft.  Pat.  385,628  of  1907  :   this  J., 

1908,  677.— T.  F.  B. 

Distillation    gases ;     Treatment   and   purification    of 

and  the  obtaivmenf  of  products  therefrom.  W.  Feld, 
Zehlendorf.  Germany.  Eng.  Pat.  28.390,  Dec.  24, 
1907.     Under  Int.  Conv.,  June  14,  1907. 

See  Second  Addition  to  Fr.  Pat.  385,628  of  1907  ;   this  J, 

1903,  677.— T.  F.  B. 

Gases  ;    Apparatus  for  precipitating  dust  or  soot  contained 

in by  the  injection   of  water  under  pressure.     P. 

Schalenberg,  Germany.     Eng.  Pat.  26,620,  Dec.  2,  1907. 

The  dust-laden  gases  are  caused  to  pass  up  a  vertical 
flue,  from  which  they  escape  by  lateral  openings  at  the 
upper  end.  A  perforated  water-pipe  in  the  form  of  a 
horizontal  ring  is  arranged  level  with  the  lateral  openings, 
concentric  with  and  at  a  suitable  distance  from,  the  flue, 
and  water  at  1  or  2  atmospheres  pressure  is  sprayed  in 
upward  and  downward  vertical  jets  from  this  pipe.  A 
funnel-shaped  hood  around  the  top  of  the  flue  collects 
the  sludge,  and  the  downward  jets  from  the  spray-pipe, 
wash  this  sludge  away  through  drain-pipes. — A.  T.  L. 

Mantles  or  incandescent  bodies  for  incandescent  gas  lighting  ; 

Preparation  of .     M    Weickert,    Plauen,   Saxony. 

Eng.  Pat,  2572,  Feb.  5,  1908. 

Mantles  are  incinerated  directly  on  the  burner  to  burn 
away  the  fabric,  so  that  the  process  of  collodionising  is 
unnecessary.  A  stiffening  substance,  such  as  starch, 
is  added  to  the  impregnating  solution,  and  the  mantles 
thus  prepared  are  packed  together  in  quantities  for 
transport.  To  allow  for  shrinkage  whilst  incinerating 
the  mantle  on  the  burner,  a  fork  with  a  specially  deep 
fork-opening  is  used  ;  the  mantle  at  first  stands  on  the 
lower  part  of  the  burner  and  the  asbestos  loop  rests  in 
the  upper  part  of  the  fork-opening,  but  during  incineration 
the  loop  s'ides  down  until  the  mantle  is  supported  by 
the  fork  alone,  in  the  usual  manner. — A.  T.  L. 

Tungsten  filaments  ;  Attaching in  electric  glow  lamps. 

Deutsche  Gasgluhlicht  A.G.   (Auergesellschaft).  Berlin. 

Eng.    Pat.    16,503,  July   18,   1907.     Under  Int.   Conv., 

.May  (i,  1907. 
The  ends  of  the  tungsten  filament  are  sealed  to  leads 
consisting  of  two  different  kinds  of  metal,  one  of  which, 
e.g.,  copper  or  silver,  does  not  alloy  with  tungsten,  while 
the  other,  e.g.,  nickel  or  iron,  does.  The  two  metals 
may  be  used  in  the"  form  of  alloy  or  of  a  coated  wire. 

—A.  G.  L. 

Filaments  for  incandescent    electric  lamps  ;     Manufacture 

of .      R.   Jahoda,    S.    von    Loti,   I.   von    Loti,   and 

R.  Latzko,  Vienna.     Eng.   Pat.  18,053,  Aug.   8,  1907. 

Ski;  Fr.  Pat.  388,161  of    1908;    following.— T.  F.  B. 

Filaments  of  metallic  idloys  for  electric  incandescence 
lamps.  R.  Jahoda  and  Soe.  entitled  "  Electrische 
Gluhlampenfabrik  Watt"  Scharf,  S.  von  Loti  and 
Latzko,    Austria.     Fr.   Pat.   388,161,   Mar.    13,    L90S 

A  mki'u,  Buoh  as  tungsten  or  molybdenum,  is  intimately 
mixed  with  an  oxide  <>f  a  rare  earth  metal  or  of  a  metalloid, 

Such  as  the  oxide  of  titanium,  thorium,  zirconium, 
vanadium,    cerium,    boron,    or    silicon,    or    with    mixtures 

of    these    oxides,    and    with    an    agglutinant   containing 

Carbon  ;  the  nast.e,  is  formed  into  filaments,  and  the 
filaments,    which    contain    only    sufficient    metal    to   render 

them  good  conductors  at   the  ordinary  temperature,  are 

heated  to  incandescence  with  exclusion  of  air.  The 
filaments  an-  finally  brought  to  a  white  heat  in  an  at  mo 
sphere  of  hydrogen  by  the  passage  of  an  electric  current, 


whereby  the  oxides  are  completely  reduced.  The  filaments 
consist  of  alloys  containing  up  to  3  per  cent,  of  the  reduced 
metal  in  the  free  state  ;  they  are  more  difficultly  fusible 
and  have  a  greater  specific  resistance  than  known  metallic 
filaments. — A.  T.  L. 

Filaments  for  electric  lamps;    Method  of  manufacturing 

.     O.   Imray,  London.     From  Gliihlampen-Fabrik 

Union  Ges.m.b.H.,  Berlin.     Eng.  Pat,  19,157,  Aug.  26, 
1907. 

See  Fr.  Pat.  378,022  of  1907  ;  this  J.,  1907,  1079.— T.  F.  B. 

Illuminating  gas.  E.  E.  P.  M.  Blanc  and  P.  A.  Caton, 
France.  Eng.  Pat.  17,154,  July  26,  1907.  Under 
Int.  Conv.,  July  30,  1906. 

The  yield  of  gas  is  increased  by  12  to  20  per  cent,  without 
diminishing  the  illuminating  power,  by  adding  to  the  gas 
from  the  retorts,  air  which  has  been  carburetted  with 
the  light  hydrocarbons  existing  in  the  tar.  The 
carburetted  air  passes  with  the  gas  through  the  purifiers, 
so  that  the  oxide  is  continuously  revivified.  The  process 
differs  from  that  described  in  Eng.  Pat.  2849  of  1881 
in  that  the  tar  for  carburetting  is  maintained  at  about 
200°  C,  and  further,  the  gas  thus  manufactured  is 
enriched  by  the  addition  of  about  2  grins,  of  benzene  per 
cubic  metre. — A.  T.  L. 

Carburetting  agent  ivhich  renders  an  alcohol  flame  luminous. 
G.  J.  C.  Vasselon,  France.  Fr.  Pat.  388,274,  Mar.  18, 
1908. 

Naphthalene  is  dissolved  in  benzene  and  added  to  the 
alcohol.— A.  T.  L. 

Resin,  oils,  sulphur,  and  the  like  ;  Improved  process  for 
the  extraction  of .     Eng.  Pat.  21,489,     See  XIIIJ5. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR     PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

Natural    petroleum ;     Optical    properties    of ■    from 

Maramaros   (H>mgaru).     M.    Rakusin   and    E.    Laszlo. 
Petroleum,  1908,  3,  1125—1128. 

This  oil  has  a  density  of  0-823  and  is  of  a  brownish-green 
tint.  A  6  per  cent,  solution  in  benzene  is  somewhat 
opaque  to  polarised  light,  if  examined  in  thicknesses  greater 
than  75  mm.  It  belongs  to  the  semi-transparent  oils. 
By  distilling  the  oil  at  250°  C.  under  atmospheric  pres- 
sure, and  then  in  vacuo,  90  per  cent,  of  the  oil  was  obtained 
in  the  distillate.  The  products  of  distillation  are  optically 
active,  rotating  the  plane  of  polarised  light  to  the  right, 

— C.  E.  K. 

Mineral  oils  ;    Distillation  of in  vacuo.     E.  Craefe. 

Petroleum,  1908,  3.  1128—1131. 
The  advantages  of  distilling  oil  in  vacuo  are  discussed. 
It  is  sugge:  ted  that,  owing  to  the  saving  of  fuel,  and 
improved  yields  and  quality  of  product,  this  method  of 
distillation  mighl  be  more  generally  adopted  for  working 
on  a  large  scale  than  at  present.  Experiment  showed 
that  an  oil,  rich  in  asphalt  u  m.  gave  7">  pes  cent,  of  oil  in 
the  distillate,  when  distilled  in  vacuo,  whilst  under  ordinary 
conditions  only  72-8  per  cent,  was  obtained. — C.  E.  E. 

"Cell-pitch"  ;     Manufacture  of  — —  from    icaste  sulphite 
wood  liquors.     W.  Sembritzki,     See  XIX. 

Patents. 

Crude  petroleum  ;  Refining  by  distillation.    D.Martini, 

London.     Eng.  Pat.  16,482,  July  17.  1907. 

A  CURRENT  of  air.  steam,  or  oxygen  is  "  ionised  "  by  being 

passed  between  a  number  of  metallic  points  between 
which  ati  alternating  electric  discharge  of  high  tension 
and   Frequency  takes  place.    The  ionised  an-,  steam,  or 

oween  impini'e;  at  right  angles  on  to  a  jet  of  atomised 
crude     petroleum     and     both     are    then     subjected     to    the 

action  of  a  magnetic  field.     They  are  then  passed  through 
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a  heater  or  still  which  is  heated  by  a  furnace,  and  they  are 
there  also  subjected  to  the  action  of  a  high-tension  electric 

discharge.  The  result  is  said  to  he  that  the  ions  of  the 
crude  petroleum  rearrange  themselves  according  to  their 

different  specific  gravities.     The  products  then   pass  to  a 

ohimney    from    which    pipes  lead    to    condensers,    and 

vibratois  are  arranged  in  the  chimney  in  such  positions 
that  the  nodal  points  of  the  waves  produced  are  just 
opposite  the  mouths  of  the  pities  leading  to  the  condensers. 

— W.  H.  C. 

Patents. 

Benzine  and  similar  liquid*  :   Treatment  of .     T.  C.  J. 

Burgess.  London,  and  \.  Anfilogoff,  Grays.     Eng.  Pat. 

17.440.  July  30.  1907. 
A  \on-i\h.amm  \blk  spirit,  suitable  for  use  in  cleaning  and 
dyeing,  as  a  solvent  for  rubber,  or  for  decreasing  or  ex- 
tract irg  fat  and  oil,  or  as  a  drying  agent  for  varnishes,  is 
prepared  by  treating  benzine  or  other  preparation  of 
petroleum  spirit  with  dry  chlorine  gas.  The  benzine, 
etc..  is  kept  at  the  boiling  point  in  a  still  provided  with  a 
reflux  condenser,  and  dry  chlorine  gas  is  passed  through 
it  until  a  trial  sample  is  of  a  deep  yellowish-green  colour. 
The  liquid  is  then  distilled,  and  the  distillate  coining  over 
below  120"  C.  in  the  case  of  heavy  petroleum  spirit,  is 
collected,  washed  with  sodium  carbonate,  dehydrated, 
and  mixed  with  a  small  percentage  of  carbon  tetra- 
chloride. The  product  can  be  used  alone,  or  some  fresh 
spirit  may  be  added  without  rendering  the  mixture 
inflammable.  For  the  first  chlorinating  operation,  a 
halogen  carrier  must  be  added  to  the  spirit,  but  after- 
wards the  residue  of  highly  chlorinated  derivatives  in  the 
still,  renders  this  unnecessary. — A.  T.  L. 

.^'tturator  for  use  in  the  manufacture  of  ammonium  sulphate. 

F.  Pallenberg,  Dortmund,  Germanv.     Eng.  Pat.  5657, 

Mar.  13,  1908. 
According  to  the  present  invention,  the  lead  coating  used 
for  certain  parts  of  the  saturators  employed  in  the  manu- 
facture of  ammonium  sulphate  is  itself  covered  with  plates 
of  acid-proof  material,  such  as  stone,  bound  by  means  of  an 
acid-proof  binding  medium.  The  bell  or  partition-wall 
of  the  saturator  may  be  constructed  entirely  of  such 
material,  but  in  this  case  the  crown  or  cover  of 
the  bell  is  attached  loosely  with  putty  to  the  cylindrical 
portion,  an  outer  cover,  bolted  on,  keeping  the  whole 
rigid  and  yet  allowing  each  part  to  expand  independently  : 
cracking  of  the  bell  is  thus  avoided.  The  plates  may  be 
provided  with  feet,  in  order  to  support  them  and  the 
partition  or  bell  in  the  saturator. — F.  Sodn. 

Ammonia   stills  ;    [Removal  of  sludge  from ].     P.  F. 

Holmes  and  H.  Howell,  Huddersfield,  York.  Eng.  Pat. 
24,913,  Xov.  11,  1907. 

In  an  ammonia  still,  in  which  an  intermediate  liming 
chamber  is  interposed  between  upper  and  lower  chambers, 
it  is  proposed  to  facilitate  the  removal  of  precipitated 
sludge,  by  making  the  floor  of  the  liming  chamber  dished 
or  conical,  so  that  the  sludge  tends  to  settle  towards  the 
outlet  leading  to  the  sludge  valve.  Injectors  may  be 
placed  at  intervals  around  the  chamber,  so  as  to  produce 
a  current,  for  preventing  any  settlement  of  the  sludge 
near  the  periphery.— F.  Scion. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Green    colours  from   potassium   ferro-   and   ferri -cyanide. 

D.  Monteil.  Repert.  Pharm.,  1908,  18,  352—353. 
Ferrocyanide  Green.  This  cheap  colour  is  easily  prepared 
by  heating  to  100°C.  in  500  c.c.  of  water,  1  mol.  of  potassium 
ferrocyanide  and  1  mol.  of  boric  acid.  As  soon  as  the 
colour  of  the  mixture  becomes  pale  yellow  and  a  copious 
precipitate  forms,  1  mol.  of  picric  acid  is  added.  The 
colour  gradually  deepens  and  the  mass  becomes  more 
soluble  in  water.  On  cooling  the  solution,  brilliant  deep 
green  crystals  are  formed.     The  product  does  not  appear 


to  be  a  definite  chemical  compound.  It  is  suggested  that 
the  colour  may  be  used  as  a  substitute  for  copper  aceto- 
arsonite ;  it  is  practically  non-toxic,  and  cheaper  than 
Malachite  Green.  It  may  be  used  as  a  dyestutf  for  textile 
tissues,  but  iron  salts  must  not  lie  employed  as  mordants, 
or  Prussian  blue  will  be  formed.  Fabrics  dyed  with  this 
compound  have  a  pale  green  colour  ;  on  wood,  the 
tint  is  deeper.  If  mononitrophenol  be  used  instead  of 
trinitrophenol,  a  more  intense  colour  will  be  obtained. 
Ferricyanide  Green  is  prepared  in  a  similar  manner,  with 
3  mols.  of  boric  acid,  1  mol.  of  potassium  ferricyanide, 
and  1  mol.  of  picric  acid.  The  product,  of  a  deep  blackish- 
green  colour,  is  less  soluble  than  Ferrocyanide  Green.  It 
gives  deeper  shades  than  the  latter  ;  textile  fabrics  dyed 
with  it  have  an  olive  green  tint.  If  too  dilute  solutions 
or  too  prolonged  heating  be  employed,  the  green  colour 
is  lost,  and  a  reddish  tint  obtained.  Neither  of  these 
colours  will  stand  alkali. — J.  O.  B. 

Indanthrene  and  flavanthrene.  XL  Reduction  products 
of  flavanthrene.  R.  Scholl  and  W.  Neovius.  Ber.,  1908, 
41,  2534—2540. 

Two  of  the  products  previously  described  (this  J.,  1908, 
799)  as  resulting  from  the  gentle  reduction  of  flavanthrene 
with  zinc  dust  and  caustic  soda,  viz.,  dihydroflavanthrene 
hydrate  and  a-tetrahydroflavanthrene  hydrate,  are 
converted  by  further  and  more  energetic  reduction  into 
two  new  products  having  the  composition  respectively 
C28H2o03N2  and  C28H1802N2.  At  160°  C.  they  split  off 
one  molecule  of  water.  In  the  free  state  both  compounds 
are  dark  blue  in  colour,  but  when  dissolved,  the  first 
product  in  water,  the  second  in  alcoholic  alkali,  they 
form  dark  red  solutions  with  a  beautiful  fluorescence. 
The  first  product  appears  to  be  a-hexahydroflavan- 
threne,  and  the  other  a  hydroxyl  derivative  of  the  pre- 
viously described  flavanthrin  (loc.  cit.)  which  may  be 
named  flavanthrinol.  On  reduction  of  a-hexahydro- 
flavanthrene,  a  mixture  results  of  flavanthrinol  hydrate 
with  flavanthrin  and  its  hydrate.  The  formula  represent- 
ing the  constitution  of  flavanthrinol  is 


C(OHk 


NH 

i 


./V 


NH CGH2^      ^>C„E 


R.  B.  B. 


Triphenyl methyl  ;    Colourless  and  coloured  modification  of 

.     J.  Schmidlin.     Ber.,  1908,  41,  2471—2479. 

Triphenylmethyl  exists  in  two  isomeric  or  tautomeric 
modifications,  the  recognition  and  separation  of  the  two 
being  rendered  possible  by  the  fact  that  the  yellow  form 
is  much  more  readily  oxidised  than  the  other.  Colourless 
crystalline  triphenylmethyl  dissolves  completely  in 
benzene,  chloroform,  and  other  solvents  to  a  colourless 
solution,  which  however  becomes  yellow  in  a  few  seconds. 
On  shaking  the  test  tube,  the  colour  disappears,  the  yellow 
triphenylmethyl  being  converted  into  its  colourless 
peroxide.  The  colour  returns  on  standing,  and  this  alter- 
nation can  be  repeated  several  times,  until  finally  the 
solution  remains  colourless  on  standing,  owing  to  the 
complete  oxidation  of  the  yellow  compound.  In  the 
yellow  solution  there  appear  to  be  present  two  chemical 
individuals,  one  colourless  and  one  yellow,  and  these  are 
mutually  transformable  one  into  the  other,  not  only  in 
solution,  but  also  in  the  solid  form.  Equilibrium  is  estab- 
lished when  a  definite  relation  exists  between  the  amounts 
of  the  two  varieties,  the  colourless  being  then  present  in 
about  ten  times  the  amount  of  the  coloured  ;  this  propor- 
tion is  independent  of  the  solvent,  but  varies  with  the 
temperature.  High  temperatures  are  favourable  to  the 
production  of  the  yellow,  low  temperatures  to  the  colourless 
triphenylmethyl,  and  a  solution  which  is  orange-yellow 
at  15°  C.  becomes  colourless  when  cooled  to  —63°  C.  With 
solid  crystalline  triphenylmethyl  a  similar  state  of 
equilibrium  establishes  itself  in  a  few  hours,  and  since  the 
colourless  product  is  less  readily  soluble  than  the  coloured, 
the  yellow  crystals  may  be  decolorised  by  washing  with 
ether  or  a  little  benzene  and  the  crystals  then  remain 
colourless  so  long  as  they  remain  in  contact  with  the 
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triphenyluiethyl  in  solution  ;  as  soon  as  they  are  separated 
from  it,  the  yellow  colour  re-appears.  The  yellow  form 
absorbs  iodine  much  more  rapidly  than  the  other.  It  is 
not  yet  possible  to  speak  with  certainty  regarding  the 
structure  of  the  molecule  in  the  two  cases,  but  further 
researches  are  being  carried  out  to  throw  light  on  this 
subject.— R.  B.  B. 

Mordant   dyestuffs ;    The   theory   of    — — .       A.    Werner. 

Ber.,  1908,  41,  2383—2386. 
Liebermann's  theory  that  mordant-dyeing  properties 
are  dependent  on  the  metal  forming  a  link  in  a  closed 
ring  complex  (this  Journal,  1894,  28)  is  contested  by 
the  author.  Compounds  exist  having  this  formation,  which 
are  not  mordant  dyestuffs,  e.g.,  metallic  salts,  contain- 
ing a  malonic   acid  residue 

R-HC<^~fJ>Met- 
The  closed  ring  is  only  a  condition  of  mordant-dyeing 
properties  in  so  far  as  it  offers  the  metal  the  possibility 
of  being  united  with  the  organic  components  of  the 
molecule  both  by  principal  and  secondary  valencies.  The 
classification  of  mordant  dyestuffs  into  those  of  the 
first  and  second  degree,  as  proposed,  appears  to  be 
excluded  by  the  very  varied  character  of  the  individual 
dyestuffs,  which  possess  every  possible  degree  of  mordant 
dyeing  power,  nor  are  any  theoretical  considerations 
known  to  us  upon  which  such  a  classification  can  be 
satisfactorily   based. — R.  B.  B. 

Photochemistry     of    organic     compounds     [dyestuffs].     H. 

Stobbe.  Z.  f.  Elektrochem.,  1908,  14,  473—483. 
Organic  photo-reactions  can  be  divided  into  reversible 
and  non-reversible  reactions.  The  former  have  been 
comparatively  little  studied ;  they  include  various  photo- 
tropic  phenomena,  that  is  variation  of  colour  of  substances 
according  to  the  intenshty  and  wave-length  of  the  light 
to  which  such  substances  are  exposed.  These  latter 
phenomena  were  first  investigated  by  W.  Marckwald  in 
the  case  of  quinoquinoline  and  /3-tetrachloroketo- 
naphthalene,  and  by  H.  Biltz  on  certain  hydrazones  and 
osazones,  also  by  the  author  on  the  fulgides  referred  to 
below.  In  all  these  cases  the  light  does  chemical  work 
when  shining  on  a  phototropic  substance,  converting  a 
substance  which  is  labile  in  the  presence  of  light  into  one 
which  is  stable  under  the  same  conditions ;  the  latter  is 
however  unstable  in  the  dark,  reverting  to  its  previous 
state  and  evolving  the  stored  up  energy  in  a  form  not  at 
present  known.  The  non-reversible  reactions  are  much 
more  varied  and  numerous  than  the  others  ;  they  are 
classified  by  the  author  and  discussed  at  length.  Finally 
the  photochemistry  of  dyestuffs  is  discussed.  It  is  known 
that  dyestuffs  are  only  affected  by  those  rays  of  light 
which  they  themselves  absorb,  a  circumstance  common  to 
all  photochemical  reactions.  It  is  also  known  that  the 
degree  of  sensitiveness  to  light  bears  some  relation  to 
the  chemical  constitution  of  the  dyestuff,  though  com- 
paratively slight  differences  in  this  latter  respect  may 
affect  the  sensitiveness  to  light  profoundly.  The  nature 
of  these  photo-reactions  has  been  little  studied  so  far,  but 
Gros  has  already  shown  manometrically  that  the  fluores- 
ceins are  oxidised  in  the  light.  The  addition  of  foreign 
substances  affects  the  sensitiveness  to  the  action  of  light  ; 
for  some  dyestuffs  both  negative  catalysers,  which  diminish 
the  sensitiveness,  and  positive  catalysers,  which  increase 
it,  are  known.  The  latter  are  important  from  the  stand- 
point of  colour-photography,  etc.  The  character  of  the 
products  of  these  reactions  has  been  so  far  but  little 
investigated.  The  author  has  studied  the  photochemistry 
of  the  ralgides  in  detail.  Triphenylfulgide  (C24H1608)  is 
orange-yellow  in  colour,  and  has  the  constitution 

CeHs.CCHs  (',,n,r.ll 
oc.c C.CO 

O-         i 
The  first  product  of  the  action   of  light  on   this   is  its 
blood -red  stereo-isomeride,  allotriphenylfulgidi 

C,H6.C.C6H6     JI.('.<V,II, 

oc.c C.CO 

() 


On  further  illumination  this  forms  a  colourless  structural 
isomeride,  diphenyldihydronaphthalenedicarboxylic  anhy- 
dride, 

CeHfc 

Y-C    =C— CO 

I      >o 

-CH— C— CO 


CRHfi 


-ir 


and  this,  on  further  illumination,  in  the  presence  of  air, 
is   oxidised  to   the   colourless   "  Photoanhydride    III." 
C«Hf 


l5 

-C=C- 

I 

-C  =  C- 
C6H5 


-CO 

-co 


The  rapidity  of  these  reactions  increases  with  the  intensity 
of  the  light.  The  first  and  second  reactions  take  place 
most  rapidly  in  blue  and  violet  light,  that  is  under  the 
action  of  those  rays  which  are  absorbed  by  the  initial 
material.  The  temperature  has  comparatively  little 
effect  on  the  speed  of  the  reaction.  Iodine  acts  as  a  strong 
eatalyser,  but  the  degree  with  which  it  hastens  the 
reaction  varies  from  stage  to  stage.  The  nature  of  the 
solvent  influences  the  effect  greatly.  In  benzene  solution 
the  reactions  proceed  much  more  slowly  than  in  an  acetone- 
collodion  solution.  Collodion  and  similar  products 
promote  the  reactions  greatly. — E.  F. 

Patents. 

Compounds  and  colouring  matters  of  the  anthracene  series. 

Impts.  in  manufacture  of .     J.  Y.  Johnson,  London. 

From  Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen- 
on-Rhine,  Germany.    Eng.  Pat.  16,775,  July  22,  1907. 

See  Fr.  Pat.  386,606  of  1908 ;  this  J.,  1908,  745.— E.  F. 

Para-aminophenylarsinic      acid      and      its       derivatives ; 

Manufacture  of  reduction  products  of  .     O.  Imray, 

London.  From  Farbw.  vorm.  Meister,  Lucius,  und  Briin- 
ing,  Hoechst-on-the-Maine,  Germany.  Eng.  Pat.  17,619, 
Aug.  1,  1907. 

P-Aminophenylarsinic  acid  or  its  derivatives  such  as 
acetyl-p-aminophenylarsinic  acid  or  p-phenylglycin- 
arsinic  acid  are  submitted  to  the  action  of  reducing  agents. 
According  to  the  reducing  agent  employed,  p-aminophenyl- 
arsenoxide,  NH2C6H4AsO,  p-p-dianiinoarsenobenzene, 
NH2C6H4As  :  AsC6H4NH2>  or  diaminodihydroxyarsen  o- 
benzene,  NH2C6H4As(OH)As(OH)C6H4NH2,  or  their 
derivatives  are  obtained.  The  products  are  soluble  in 
fixed  alkalis.  The  first-named  products  are  produced  by 
weaker  reducing  agents,  such  as  hydriodic  or  sulphurous 
acid,  and  those  named  last  by  stronger  agents  such  as 
tin  and  hydrochloric  acid  or  sodium  hydrosulphite. 
Examples. — 311  parts  of  sodium  p-aminophenylarsinate 
and  520  partB  of  potassium  iodide  are  dissolved  in  L800 
parts  of  water,  1000  parts  of  sulphuric  acid  (1  :  5)  added, 
and  sulphurous  acid  introduced  until  the  iodine  which 
is  set  free  has  disappeared.  Concent  rated  ammonia  is 
then  added  until  the  reaction  is  alkaline;  white  needles 
of  p-aminoplieiivlarscnoxide  separate  on  standing.  The 
product  may  be  dried  to  a  white  powder ;  it  is  readily  soluble 
in  alkali  hydroxide  solution  and  in  dilute  acids,  melts  at 
80°  C,  and  evolves  gas  at  100°  C.  Again,  250  parts  of  sodium 
aminophenylarsinato  are  dissolved  in  1400  parts  of  water, 
800  parts  of  crystallised  stannous  chloride  dissolved  in 
•.t.r)0  parts  of  hydrochloric  acid  of  sp.  gr.  1-19  arc  added, 
and  the  whole  allowed  to  stand  for  some  days  at  a  tem- 
perature not  exceeding  40°  ('.  The  yellow  tin  double  Ball 
which  separates  is  washed,  dissolved  in  hot,  dilute  (about 
normal)  hydrochloric  acid,  and  poured  into  Bodium 
hydroxide  solution  in  such  excess  1  hat  the  tin  oxides  remain 

dissolved  Diaminoarsenobenzene  separates  in  yellow 
Hakes,  melting  at  139 — 140°  C,  soluble  in  hydrochloric 
acid  Avain,  200  pails  of  phenylglycinarsinic  acid, 
cji.iMK  ll.,c()()ll)As();,llL,.    obtained    by     boiling    an 

aqueOUS    solution    of   sodium     p  aminophcnylarsinatc    with 

2  molecules  of  ohloroaoetio  acid  and  orystallising  out,  are 
dissolved  in  4000  parts  of  boiling  water  :    to  this  solution 


Vol.   XXVII..  Xo.  17.1 


Ct  IV.— COLOURING    MATTERS   ,v     DYKSTUFFS. 


893 


is  added  another,  obtained  by  dissolving  2000  parts  of 
sodium  hydrosolpbite  in   10,000  parts  ox  water,  adding 

60U  parts  of  -V,- sodium  hydroxide  solution,  and  1000 
parts  of  crystallised  magnesium  ehloi  ide  and  Qltering. 
The  mixture  is  heated  for  three-quarters  of  an  hour  on  a 
moderately  boiling  water-bath,  the  precipitate  filtered, 
wished,  and  dissolved  in  excess  of  very  dilute,  hot 
sodium  carbonate  solution.  The  arsenophonylglycine, 
As.^H^XHtTLCOOlU,.  may  then  be  separated  by 
adding  excess  of  aeetie  aeid  and  forms  a  red-brown  powder 
readily  soluble  in  sodium  carbonate  solution  to  a  yellow 
liquid. — K.  F. 

Sodium   and  art/lamia*  ;     Manufacture   of  compounds   of 

.     G.  W.  Johnson,  London.    From  Deutsche  Gold- 

und  Silber-seheide  Anstalt  vorm.  Roessler,  Frankfort-on- 
the-Maine,  Germany.    Eng    Pat.  11,335,  May  25,  1908. 

It  has  already  been  proposed  to  form  sodium  and  potassium 
compounds  of  aromatic  amines  by  heating  the  latter  with 
the  alkali  metal  with  energetic  agitation.  According  to  the 
present  patent  the  reaction  is  effected  more  smoothly  in 
the  presence  of  a  small  amount  of  a  catalytic  substance 
such  as  copper,  nickel,  cobalt,  or  other  heavy  metal,  or 
an  oxide,  or  salt  of  any  of  these.  The  action  can  then  bo 
effected  at  a  comparatively  low  temperature,  as  sodium 
reacts  violently  on  aniline  even  at  140°  C.  in  presence  of 
a  catalytic  substance.  For  example,  300  parts  of  aniline 
are  heated  to  140°  C,  about  0T  to  0-2  part  of  nickel 
oxide  is  added,  and  then  45  parts  of  sodium  "  in  several 
portions  at  a  time,"  care  being  taken  to  await  the  end  of 
the  reaction  before  adding  a  further  portion  of  the  sodium. 
Sodium-aniline  is  formed  with  evolution  of  hydrogen,  and 
can  be  separated  from  the  excess  of  aniline  in  the  usual 
manner.  Again,  200  parts  of  monomethylaniline  are 
heated  to  boiling  point  with  0-2  part  of  cobalt  oxide,  and 
20  parts  of  sodium  are  added,  as  described  in  the  previous 
example.  The  reaction  proceeds  in  the  same  manner,  but 
more  slowly,  and  also  more  slowly  than  if  o-  or 
p-toluidine  is  used. — E.  F. 

Dyes    [Azo-dyestufjs]  :      The    manufacture    of .     E. 

Ulrichs,  Charlottenburg,  Germanv.  Eng.  Pat.  17,677, 
Aug.  2,  1907. 

The  diazo -derivative  of  2-naphthylamine-l-suiphonic  acid 
is  combined  with  sodium-/3-naphtholate  in  presence  of 
Turkey  red  oil.  The  dyestuff  produced,  scarcely  differs 
in  outward  appearance  from  that  produced  without  the 
addition  of  Turkey  red  oil,  but  on  further  treatment 
with  calcium  salts,  the  lake  produced  is  much  bluer 
in  shade,  and  is  said  to  be  of  great  importance  owing 
to  this  blue  shade,  its  fastness,  covering  capacity,  resistance 
to  water,  alcohol,  and  lime,  and  insolubility  in  oil.  The 
dyestuff  is  produced  as  follows  : — 22-3  grms.  of  2-naphthyl- 
amine-1-sulphonic  acid  and  5-3  grms.  of  sodium  carbonate 
are  dissolved  in  250  c.c.  of  water,  and  a  solution  of  7  grms. 
of  sodium  nitrite  in  70  c.c.  of  water  is  added  ;  the  whole 
is  then  poured  intoa  solution  containing  7-3  grms.  of  hydro- 
chloric acid  in  300  c.c.  of  water.  The  diazo-compound 
is  added  to  a  solution  of  15  grms.  of  j3-napb.tb.ol,  4  grms. 
of  sodium  hydroxide  and  50  grms.  of  Turkey  red  oil  of  50 
per  cent,  strength  in  1000  c.c.  of  water.  The  dyestuff  sepa- 
rates as  an  orange-red  precipitate. — E.  F. 

Telrazo   dyestuff  ;     Manufacture   of  a   new .     P.   A. 

Xewton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germanv.  Eng.  Pat.  23,182, 
Oct.  21,  1907. 

.See  Fr.  Pat.  383,128  of  1907  ;  this  J.,  1908,  329.— T.  F.  B. 

Yellow  monoazo  dyestuff s  of  the  pyrazolone  series  '    Pro- 
duction  of   .     Soc.    pour    lTndustrie    Chimique   a 

Bale.     Fr.  Pat.  388,279,  Mar.  18,  1908. 

DlAZO-DEBlVATrvES  of  amines  of  the  benzene  series  or 
of  their  sulphonated  or  carboxylated  derivatives  are 
combined  with  sulphoarvl-5-pyrazolone-3-carboxylic  acids 
containing  a  methyl  or  gulpho  group  or  a  halogen  atom 
in  the  aryl  nucleus  in  ortho  position  to  the  nitrogen  of 
the  pyrazolone.  Yellow  dyestuffs  of  a  decided  green 
shade  are  so  obtained  and  are  said  to  be  of  great  technical 
importance  for  the  production  of  lakes  for  three-colour 


printing  and  also  as  transparent  substitutes  for  Chrome 
Yellow.  For  example  20-8  parts  of  m-chloraniline 
sulphonic  acid  are  diazotized  in  the  usual  manner  and  the 
liquid  so  obtained,  in  which  the  greater  portion  of  the 
rather  insoluble  diazo-sulphonic  acid  is  present  in  suspen- 
sion, is  poured  into  an  alkaline  solution  of  32  parts  of  the 
monosoaium  salt  of  sulphotolyl-5-pyrazolone-3-carboxylic 
acid.  A  clear  solution  is  obtained  from  which  the  dyestuff 
is  salted  out  in  the  usual  manner. — E.  F. 

Orthonitrated      aminoderivatives     of     the     benzene      and 

naphthalene    series;      Manufacture    of .     A.     G. 

Bloxam,   London.     From  Act.-Ges.  f.  Anilin  Fabrika- 
tion,  Berlin.  Germany.     Eng.  Pat.  20,367,  Sept.  12,  1907. 

See  Ger.  Pat.  194,951  of  1906  ;   this  J.,  1908,  623.— E.  F. 

Indoxyl,  its  homologies  or  derivatives ;  Improved  manu- 
facture of  — — .  O.  Imray,  London.  From  Basle 
Chemical  Works,  Basle,  Switzerland.  Eng.  Pat.  5840, 
Mar.  16,  1908. 

According  to  Eng.  Pat.  19,474  of  1904  (see  U.S.  Fat. 
776,884;  this  J.,  1905.  23),  indoxyl,  its  homologues  or 
derivatives  are  prepared  by  adding  an  alkali  salt  of  an 
arylglycine  to  a  heated  mixture  of  alkali  hydroxide  and 
metallic  sodium  and,  after  the  arylglycine  has  acted  on 
part  of  the  sodium,  forming  a  sodium-arylamine  c  om- 
pound,  continuing  to  heat  with  an  addition  of  a  priritary 
or  secondary  aromatic  amine.  According  to  the  pre.ent 
patent  the  aromatic  amine  is  first  added  to  the  heated 
mixture  of  alkali  hydroxide  and  sodium,  and  only  when 
the  reaction  with  the  sodium,  forming  the  sodium- 
arylamine  compound,  has  occurred,  is  the  aryl-glycine 
salt  added  to  the  mass  and  the  heating  continued.  The 
advantage  of  this  procedure  is  said  to  be  that  after  allowing 
the  arylamine  to  first  react  on  a  melted  mixture  of  alkali 
hydroxide  and  metallic  sodium,  a  quantity  of  arylglycine 
salt,  equivalent  to  the  sodium-arylamine  compound, 
may  afterwards  be  added  all  at  once,  only  causing  an 
ebullition  of  the  liberated  amine  and  no  foaming,  whereas 
it  is  only  possible  to  add  an  arylglycine  in  small  quantities 
at  a  time  directly  to  a  liquid  mixture  of  alkalis  and  metallic 
sodium,  as  the  liberation  of  hydrogen  causes  the  mass 
to  troth  violently.  -Example. — To  a  heated,  dehydrated, 
molten  mixture  of  120  parts  of  potassium  hydroxide 
and  80  parts  of  sodium  hydroxide  in  a  boiler  provided 
with  an  agitator,  13-8  parts  of  metallic  sodium  are  first 
added  and  when  the  temperature  has  attained  about 
220 — 225°  C,  are  followed  by  19  parts  of  aniline,  a  reflux 
condenser  being  used  ;  when  the  aniline  has  combined, 
37-8  parts  of  the  potassium  salt  of  phenylglycine  are 
added  in  such  a  manner  as  to  avoid  waste  of  liberated 
aniline.  When  the  aniline  has  again  combined,  the 
heating  is  continued  at  a  temperature  of  225 — 235°  C, 
until  the  formation  of  indoxvl  is  complete.  The  mass 
is  dissolved  in  water,  the  indoxyl  converted  into  indigo 
by  a  current  of  air,  and  the  indigo  filtered  and  washed 
with  water,  hydrochloric  acid,  again  with  water,  then 
with  alcohol  and  dried. — E.  F. 

Indoxyl  and  its  homologues  and  their  derivatives  ;    Process 

for  producing .     Fabr.  Baloise  de  Prod.  Chimiques. 

Fr.  Tat.  388,105,  March  11,  1908.     Under  Int.  Conv., 
Aug.  2,  1907. 

See  Eng.  Pat.  5840  of  1908  ;    preceding.— T.  F.  B. 

Indoxyl,    etc.  ;     Process    of    waking .     A.    Bischler, 

Assignor  to  Basle  Chemical  Works,  Basle,  Switzerland. 
U.S.  Pat.  894,579,  July  28,  1908. 

See  Eng.  Pat.  5840  of  1908  ;   preceding.— T.  F.  B. 

Indigo ;     Manufacture   of   a  tribromo-derivative   of . 

Ges.  f.  Chemische  Industrie  in  Basel,  Basle,  Switzerland. 

Eng.    Pat.    6153,    Mar.    19,  1908.      Under  Int.  Conv., 

Nov.  2,  1907. 
In  Eng.  Pat,  5122  of  1907  (this  J.,  1908,  71)  is  described 
a  method  of  manufacture  of  tri-  and  tetrabromoderivatives 
of  indigo  by  the  action  of  bromine  on  indigo  at  a  raised 
temperature  in  presence  of  an  indifferent  solvent. 
According  to  the  present  patent,  indigo  is  converted  into 
a  tribromo-derivative  in  the  cold  by  the  action  of  bromine 
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chloride.  For  example,  into  a  cooled  mixture  of  13-1  parts 
of  indigo  and  100  parts  of  nitrobenzene,  30  parts  of  bromine 
chloride  cooled  to  about  5°  C.  are  allowed  to  now  slowly, 
the  mixture  being  meanwhile  cooled  with  ice.  The 
whole  is  then  allowed  to  stand  over  night,  filtered  by 
suction  and  the  residue  boiled  with  alcohol,  filtered,  and 
dried.  The  product  is  thus  obtained  as  a  violet-blue 
powder  with  coppery  lustre,  containing  464  per  cent, 
of  bromine  and  only  0-6  per  cent,  of  chlorine.  Instead 
of  using  previously  prepared  bromint.  chloride,  bromine 
may  be  added  to  the  indigo  suspended  in  a  suitable 
medium  and  chlorine  led  in  whilst  cooling  with  ice. — E.  F. 

Violet      oat     dye-stuff;      Manufacture     of .       Basler 

Chemische     Fabrik,     Basle,     Switzerland.     Eng.     Pat. 
12,810,  June  15,  1908.    Under  Int.  Conv.    July  1,  1907. 

Acexaphthene-quinone  is  heated  with  indoxyl,  dissolved 
or  suspended  in  aqueous  alcohol,  and  in  presence  of  a 
small  quantity  of  a  condensing  agent  such  as  sodium 
carbonate  or  a  weak  base.  For  example,  18-2  parts 
of  acenaphthene-quinone  and  13-3  parts  of  indoxyl  are 
suspended  in  1000  parts  of  alcohol  of  80  per  cent,  strength 
and  the  mixture  warmed.  2-5  parts  of  calcined  sodium 
carbonate  in  aqueous  solution  or  a  little  piperidine  are 
then  added,  when  violet  crystalline  scales  of  the  dyestuff 
quickly  separate  from  the  hot  liquid.  It  can  be  separated 
from  a  small  quantity  of  indigo,  which  is  also  formed, 
by  crystallisation  from  benzene,  in  which  it  is  soluble. 
It  dyes  unmordanted  cotton  in  violet  shades  from  an 
alkaline  sodium  hydrosulphite  vat.— E.  F. 

Brown  vat  dye.  K.  Schirmacher  and  A.  Brunner.  Assignors 
to  Farbw.  vorm  Meister,  Lucius,  und  Briining,  Hochst- 
on-the-Maine,  Germany.  U.S.  Pat.  888,852,  Dec.  7, 
1907. 

A  NEW  vat  dyestuff  is  claimed,  of  the  constitution. 

Wori6\g(2)  ^^  ■    ^S(2)  -^    l !    4' 
It  is  formed  by  oxidising  hydroxythiophenthrene, 

/C(OH)(lk 
Cl0H6<  >CH, 

\g(2) / 

which  can  itself  be  obtained  for  instance  by  fusing 
naphthalene-2-thiogrycolric-l-carboxylic  acid  with  alkali 
hydroxide  and  heating  the  hydroxythiophenthrene- 
carboxylic  acid  so  obtained  with  a  solution  of  sodium 
carbonate.  Example. — 23-9  parts  of  l-naphthylamine-2- 
sulphonic  acid  are  diazotised  in  the  usual  manner  and  the 
diazo  solution  introduced  into  a  solution  of  25  parts  of 
copper  sulphate  and  38  parts  of  potassium  cyanide  and 
heated  to  60°  C.  After  some  time  the  mixture  is  filtered 
and  the  sodium  salt  of  1  -cyanonaphthalene-2-sulphonic 
acid  precipitated  from  the  filtrate  with  common  salt. 
2.")-.")  parts  of  this  sodium  salt  are  heated  for  some  time 
to  100''  G.  with  22  parts  of  phosphorus  pcntachloride 
whilst  5  parts  of  phosphorus  oxychloride  are  added  until 
the  mass  liquefies.  After  cooling  it  is  poured  into  ice- 
water  and  the  precipitated  l-cyanonaphthyl-2-sulpho- 
chl  nide  filtered.  20  parts  of  this  are  stirred  for  12  hours 
with  a  cold  mixture  of  60  parte  of  sulphuric  acid  of  60  B. 
and  180  parts  of  water  to  which  40  parts  of  zinc -dust  are 
added,  and  finally  warmed  gently.  When  cold  the  mixture 
is  filtered  and  the  residue  dissolved  by  warming  with 
water  and  Bufficienf  sodium  hydroxide  solution  to  produce 
a  decided  alkaline  reaction.  It  is  then  filtered,  a  solution 
of  15  parts  of  sodium  chloraoetate  added  to  the  filtrate, 

and  the  whole  heated  to  100    G.      It  is  then   filtered  from 

a  small  quantity  of  dyestuff.  and  a  light  yellow   product 

precipitated  from  the  cooled  solution  by  adding  hydro- 
chloric acid  and  common  salt.      This  consists  of  a  mixture 

of  naphthalene-2-thioglyeollio-l-earboxylic  acid  and 
probably  I  cyanonaphthyl-2-thioglycollic  acid,  2(i  parts 
of  t  hi-  mixture  are  added  to  a  mixture  of  80  parts  of  sodium 

hydroxide  and  S  partfl  of  water,  and  the  whole  heated 
to   180       190    C.  until  the  mass  suddenly  becomes  intensely 

yellow  and  solidifies.     The  melt  when  cold,  is  dissolved 

in     water,    partially    neutralised     with     hydrochloric    acid, 

littered,  and  the   hydroxy! hiophenl  hreneearbox]  lie   acid 

precipitated    by    more    hydrochloric    acid    in    white    Hakes 


which  darken  slightly  in  the  air.  To  obtain  the  dyestuff, 
this  acid  is  dissolved  in  sodium  hydroxide  solution  and 
potassium  ferricyanide  added  in  excess.  It  is  insoluble 
in  water,  but  dissolves  when  heated  with  an  alkaline 
hydrosulphite  solution  to  a  yellow  liquid  from  which  wool 
and  cotton  are  dyed  in  brown  shades. — E.  F. 

Bed  vat  dye.  K.  Schirmacher  and  H.  Landers.  Assignors 
to  Farbw.  vorm.  Meister,  Lucius,  and  Briining,  Hochst- 
on-the-Maine,  Germany.  U.S.  Pat.  892,897,  Mar.  13,  1908. 

The  patentees  claim  the  halogen-derivatives  of  m-wi-di- 
methylthioindigo  having  the  following  constitution  : — 

CHg  GH3 

)-^>c  =  c<C()-|     \|      rHlg.  =  halogen]. 
HlgX/-^-  b—  \/Hlg 

which  are  red  dyestuffs,  said  to  be  distinguished  by  their 
beauty  and  fastness.  They  may  be  prepare  1  by  fusing 
3  -  methyl-5-halogeno-phenyl  - 1  -  thioglycollic - 2 -  carboxylic 
acid  with  alkalis  and  treating  the  methylhalogenohydroxy- 
thionaphthenecarboxylic  acids  so  produced  with  oxidising 
agents.  Thus,  for  instance,  21-6  parts  of  the  chloroni- 
trotoluylic  acid  "  (GH3  :  Gl  :  GOOH2  :  NO  =  3  :  5  :  2  :  1 )  "" 
are  dissolved  in  5'6  parts  of  sodium  carbonate  and  the 
necessary  quantity  of  water  and  boiled  under  a  reflux  con- 
denser with  a  strong  solution  of  1 1  parts  of  sodium  disulphide. 
On  cooling  and  acidifying  with  acetic  acid,  chloroamino-o- 
toluylic  acid  is  precipitated.  17-6  parts  of  this  acid  are 
then  diazotised  in  the  usual  manner  and  the  diazo  solution 
added  to  a  solution  of  18  parts  of  potassium  xanthate 
and  40  parts  of  sodium  carbonate.  After  stirring  for 
several  hours,  15  parts  of  sodium  chloroacetate  and  25  parts 
of  sodium  hydroxide  solution  of  40°  B.  are  added  and  the 
solution  heated  to  100°  C.  for  some  hours.  When  cold 
the  solution  is  filtered  from  small  qirantities  of  a  violet 
dyestuff  and  the  wi-methyl-ra-chlorophenylthioglycollic-o- 
carboxylic  acid  precipitated  by  adding  hydrochloric  acid 
and  common  salt.  20  parts  of  this  acid  are  heated  to 
180°— 190°  C.  with  100  parts  of  sodium  hydroxide  and  10 
parts  of  water  till  the  melt  becomes  light  yellow.  When 
cold  it  is  dissolved  in  water,  and  the  mcthylchloro- 
hydroxythionaphthenecarboxylic  acid  may  be  precipitated 
with  hydrochloric  acid.  The  vat-dyestuff  may  be 
obtained  from  this  acid  without  previous  isolation  by 
treating  the  aqueous  solution  of  the  alkali  melt  directly 
with  a  solution  of  potassium  ferricyanide.  The  new 
dyestuff  then  separates  in  red  flakes.  It  dissolves  in  an 
alkali  hydrosulphite  solution  to  form  a  vat  which  dyes 
wool  and  cotton  in  fast  Alizarine  Pink  shades. — E.  F. 

Paradiamines  ;  Production  of  acidylated  derivatives  of . 

Farbenfabriken    vorm.    F.    Bayer    und    Go.     Fr.    Pat. 
388,454.  Mar.  23,   1908. 

Acidyl-/)- diamines  are  prepared  by  combining  diazo- 
compounds  with  amines,  acidylating  the  resulting  amino- 
azo  compounds  and  reducing  the  acidylated  aminoazo- 
compounds  in  neutral  or  acid  solution,  avoiding  an  excess 
of  mineral  acid.  Example. — Benzeneazo-m-toluidine  is 
prepared  in  the  usual  manner  by  combining  diazobenzene 
With  m-toluidine.  21-1  kilos,  of  this  compound  arc  then 
heated  to  Oil"  to   100   ('..  and    U    kilos,   of  acetic  anhydride' 

are  added.  The  mass  solidifies  on  cooling.  It  is  broken 
into  small  pieces  and  these  are  gradually  introduced  into  a 
boiling  mixture  of  .'{(»  kilos,  of  icon  turnings  and  50  kilos, 
of  water,  stirring  well   meanwhile.       In  two  hours  the  a/o- 

(  ompound  will  have  disappeared.     The1  aniline  is  removed 

by  a  current  of  steam,  and  sodium  carbonate  added  in 
excess  to  the  residue,  which  is  then  tiltercd.  The  hitherto 
unknown    aceto-amino  m-toluidine 

(CH8:  N. GIF, GOGH".,:  Nil..  1:3:  (!) 
is  then  isolated   from   the  filtrate  1>\    adding  common  salt. 
It    melts  at  71°  0.       E.   F. 

Dyesfaiffs  of  tin    phthaleln   series  dyeing  <ai   "    mordant; 

Manufacture  of .      F.    A.    Newton.    London.      From 

Farbenfabr.     vorm.     F.     Haver    und    Co.      Elberfeld, 
Germany.     Eng.  Fat.  22,818)  Oot.  16,  1907. 

Skk  Fr.  Fat.  882,920  of  1907  :  this  .1..  1908,  2IS.     T.  F.  B. 
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Smranine   n  Production  of    dyestuffs  of  the . 

Aetien-iSe*.  t.  Ainlin-Fabrikation.      Fr.   Pat,    388.188. 

May  24.  1907. 
See  U.S.  Pat.  872,815  of  1<>07:  this  J..  1908.  17. 
The  claim  is  rather  more  genera]  than  that  of  the  last- 
named  patenl  as  mono-  or  poly-sulphonio  acids  of 
p-nitro-/)-aminodiphonvlamine  arc  used  instead  of  tlie 
o-sulphonic  acid  only  of  this  substance,  as  in  the  U.S. 
patent. — E.  F. 

Sulphide    dyestuffa;     Production    of    new .     Farben- 

fabriken   vorm,    F.    Bayer  and  Co.      Fr.  Pat.  388,;V:<i. 

Mar.  26,  1908. 
DtksTUITS  yielding  yellow  or  yellowish-brown  to  orange 
shades  on  cotton,  from  an  alkali  sulphide  bath,  are 
obtained  by  melting  sulphur  with  mixtures  of  w-diamines 
alkylated  in  the  aromatic  nucleus,  or  their  derivatives,  and 
nitroaminos  such  as  the  nitranilines  or  their  derivatives. 
The  same  results  are  obtained  by  replacing  the  nitroamines 
by  the  analogous  dinitro  compounds  or  their  derivatives 
or  by  employing  mixtures  of  m-diamines  not  substituted 
in  the  aromatic  nucleus  or  triamines  derived  from  such 
//.-diamine*  or  their  derivatives  with  nitroamines  substi- 
tuted in  the  aromatic  nucleus  or  analogous  polynitrated 
derivatives.  The  products  are  transformed  into  soluble 
C(  lours  by  treatment  with  alkali  sulphides.  Dyestuffs 
of  a  more  pronouncedly  yellow  shade  are  obtained  by 
adding  benzidine  oi  its  derivatives  to  the  above  melts. 
For  example  a  mixture  of  122  kilos,  of  «-toluylenediamine, 
138  kilos,  of  >»-nitraniline  and  1000  kilos,  of  sulphur  is 
heated  to  200— 250c  C.  for  12  hours.  The  melt  is  then 
powdered  and  added  to  a  solution  of  400  kilos,  of  sodium 
sulphide  in  5400  kilos,  of  water  and  heated  to  80°  to  100°  C. 
till  a  clear  solution  is  obtained.  This  is  diluted  with  water 
and  the  dvestuff  precipitated  bv  the  addition  of  acid. 

— E.  F. 

Sulphurised  [sulphide]  dyestuff ;    Manufacture  of  a  black 

.     Soc.  Anon,  des  Mat.  Col.    et    Prod.   Chim.  de 

St.  Denis.  Paris.  Eng.  Pat.  25,080,  Nov.  12,  1907. 
Under  Int.  Conv.,  Nov.  14,  1906. 

See  Fr.  Pat.  381,608  of  1906  ;  this  J.,  1908,  219.— T.  F.  B. 

Sulphide   dyestuffs  ;    Process  for   producing   brown   — . 

Chem.    Fabr.    Criesheim-Elektron.     Fr.    Pat.    388,354. 

March    20.    1908.     Under    Int.    Conv.,    Aug.    14    and 

Nov.  16,  1908. 
See  U.S.  Pat.  889,936  of  1908  ;  this  J. ,  1908,  744.— T.  F.  B. 

Friable  vegetable  due  and  process  of  making  same-  F.  J. 
Maywald,  New  York.  U.S.  Pat.  894,965,  Aug.  4,  1908. 
A  I'Ri*  friable  dyestuff  is  prepared  from  viscous  extracts 
of  vegetable  dvestuff  materials  (e.g.,  logwood)  by  adding 
a  soluble  colloidal  carbohydrate  {e.g.,  dextrin)  and  evapor- 
ating the  mixture  to  drvness. — H.  G.  B. 

Ivies  ;   Sympathetic .     L.  Garzino,  Saluzzo,  Piedmont, 

Italy.  Eng.  Pat,  9108,  April  27,  1908. 
The  writing  fluid,  or  ink  proper,  consists  of  an  alkaline 
solution  of  potassium  ferrocyanide,  mixed  with  finely 
powdered  graphite  and  finely  powdered  magnesium 
carbonate,  and  the  characters  are  made  visible  by  develop- 
ing Prussian  blue  on  the  paper  by  the  application  of  a 
solution  of  iron  alum  and  potassium  bisulphate.  The 
ink  is  made  alkaline  to  retard  the  formation  of  Prussian 
blue,  by  any  iron  in  the  paper  ;  the  finely  powdered 
graphite,  makes  the  writing  visible,  but  can  be  effaced  by 
india-rubber.  The  potassium  bisulphate  acts  as  a  mordant, 
and  prevents  the  writing  from  becoming  blurred,  on  the 
application  of  the  developing  solution. — W.  C.  H. 

V.— PREPARING,    BLEACHING,    DYEING, 

PRINTING,     AND     FINISHING      TEXTILES 

YARNS,    AND    FIBRES. 

Ihjilroqen  peroxide  and  magnesium  peroxide,  obtained  by 
the  action  of  sodium  peroxide  on  magnesivm  sulphate. 
A.  Scheurer  and  A.  Vernet.  Bull.  Soc.  Ind.  Mulhouse, 
1908,  78,  184—187. 

tions  of  hydrogen  peroxide  of  varying  concentration 

were  prepared  by  precipitating  solutions  of  magnesium 


sulphate  with  sodium  peroxide  and  the  alkalinity  and 
amount  of  active  oxygen  estimated  in  the  resulting  solution 
and  precipitate.  The  results  indicate  tint  an  equilibrium 
is  established  between  the  hydrogen  peroxide  and  mag- 
nesium peroxide  which  depends  on  the  degree  of  dilution 
and  is  independent  of  the  temperature.  A  concentration 
rather  less  than  that  resulting  from  the  solution  of  80 
parts  of  magnesium  sulphate  in  !!()(>  parts  of  water  and 
precipitation  with  20  parts  of  sodium  peroxide  corresponds 
to  a  condition  in  which  50  per  cent,  of  the  active  oxygen 
is  present  inthedissolved  hydrogen  peroxideand  50 percent, 
in  the  precipitated  magnesium  peroxide.  With  higher 
concentrations  the  proportion  of  active  oxygen  in  the 
precipitate  increases.  The  hydrogen  peroxide  solution 
employed  in  the  experiments  on  the  estimation  of  this 
substance  on  textile  fibres  (see  following  abstract  and 
this  J.,  1907, 1 195)  was  prepared  from  30  parts  of  magnesium 
sulphate,  960  parts  of  water,  and  10  parts  of  sodium 
peroxide. — R.  B.  B. 

Hydrogen    peroxide ,;     Determination    of on   fabrics 

of  cotton,  wool,  and  silk.  A.  Scheurer  and  A.  Vernet. 
Bull.  Soc.  Ind.  Mulhouse,  1908.  78.  187—190. 
(Compare  this  J.,  1907,  1195.) 

10-5  gems,  of  white  calico,  corresponding  to  about  10  grms. 
of  dry  cotton,  were  impregnated  with  13  c.c.  of  hydrogen 
peroxide  and  the  pattern  hung  in  the  air  at  the  ordinary 
temperature  until  it  felt  dry  to  the  touch,  the  weight  being 
then  about  11  grms.  It  was  found  that  of  a  neutral 
solution  of  hydrogen  peroxide  52  per  cent,  remained  on 
the  fibre  after  drying,  of  a  solution  acidified  with  sulphuric 
acid  (1  litre  =  0-66  grm.  H2S04)  44  per  cent,  and  of  an 
alkaline  solution  (1  litre  =  0-54  grm.  NaOH)  23  per  cent. 
When  acidified  with  boric  acid  the  loss  was  not  so  great 
as  with  sulphuric  acid.  A  series  of  experiments  was 
then  made  with  neutral  peroxide  on  wool,  silk,  and  cotton. 
Two  solutions  were  employed  containing  respectively 
J  and  1  per  cent,  of  hydrogen  peroxide,  and  six  patterns 
of  each  material  were  immersed  in  each  solution.  Three 
of  the  six  were  dried  in  air  for  3,  24,  and  48  hours  respec- 
tively, the  other  three  were  kept  moist  in  a  closed  vessel 
for  the  same  periods.  The  following  table  gives  the 
percentage  of  the  original  amount  of  peroxide  which  was 
found  on  the  fibre  : — 


Cotton. 

Wool. 

SiJk. 

i  per 

cent. 

solution. 

1  per 

cent. 

solution. 

i  per 

cent. 

solution. 

1  per 

cent. 

solution. 

i  per 

cent. 

solution. 

1  per 

cent. 

solution. 

After  3  hours. 

Dry      . 

Moist    . 

34 
55 

59              11              66 
100              31              67 

After  24  hours. 

44 
76 

52 
95 

Dry      . 

Moist 

4 
90 

3       [       18              39 
86              34              50 

After  48  hours. 

24 
71 

18 
80 

Dry      . 
Moist  . 

0-6 

83 

0-3       1          1              17 
87               17              38 

18 
46 

6 

75 

In  consequence  of  the  results  described  in  the  preceding 
abstract,  a  trial  was  made  in  which  the  cotton  fabric  was 
impregnated  with  the  unfiltered  solution,  i.e.,  containing 
the  precipitated  magnesium  peroxide.  After  drying  in 
air  for  3  hours,  54  per  cent,  of  the  original  hydrogen 
peroxide  was  found,  whilst  the  same  liquor  filtered  only 
gave  24  per  cent,  or  if  previously  neutralised,  34  per  cent. 

— R.  B.  B. 


.     Absorption    of 

Sisley.     Rev.    Gen. 


Dyeing ;     Study   of   phenomena   of    - 

dyestuffs   by   tannin   and   silk.     P. 

Mat.  Col.,  1908,  12,  225—228. 
Anthracene  picrate,  C14Hi0.2[C6H2(NO2)3.OH],  is  a  red 
crystalline  compound  formed  by  the  action  of  anthracene 
on  picric  acid  in  benzene  solution  on  warming.  It  is 
readily  dissociated  by  alcohol,  and  by  excess  of  benzene, 
and  immediately  by  water.  A  cold  saturated  solution 
of  picric  acid  has  no  action  on  anthracene,  but  the  author 
finds  that  in  presence  of  mineral  acid  together  with  the 
application  of  heat,  the  anthracene  is  coloured  red  and 


896 


Cl.  V.— PREPARING,  BLEACHING,  &c,  TEXTILES,  YARNS,  &  FIBRES.     [Sept.  15,  ig«8. 


may  be  considered  to  be  superficially  dyed,  with  formation 
of  anthracene  piorate.  Thus,  if  5  c.c.  of  a  2  per  cent, 
aqueous  picric  acid  solution  are  boiled  with  0-1  grm. 
of  finely  powdered  anthracene  no  action  takes  place  : 
but  if  the  experiment  be  repeated  with  the  addition  of 
1  c.c.  of  pure  sulphuric  acid,  the  anthracene  is  coloured 
red,  and  the  piorate  formed  settles  down  to  the  bottom 
of  the  test-tube.  If  the  treatment  with  the  acidified 
picric  acid  solution  be  twice  repeated,  all  the  anthracene 
is  transformed  into  piorate,  identical  in  every  respect 
with  that  produced  in  the  usual  manner.  If  less  sulphuric 
acid  be  employed,  the  action  is  less  complete  and  with 
less  than  Ol  c.c,  it  ceases  entirely.  Other  mineral  acids 
may  be  employed,  concentrated  hydrochloric  acid  acting 
as  vigorously  as  sulphuric  acid,  phosphoric  acid  is  less 
active,  and  acetic  acid  does  not  act  at  all. 

p-Xaphthol  picratc,  C10H7OH.[C6H2(NO2)3OH"]2,  is 
prepared  in  orange  needles  by  the  action  of  ,ti-naphthol 
on  picric  acid  in  hot  benzene  solution.  It  is  also  decom- 
posed by  water,  but  is  more  stable  than  the  anthracene 
compound  and  is  formed  on  shaking  a  cold  saturated 
solution  of  picric  acid  with  powdered  /3-naphthol  as  a 
bulky  orange-yellow  precipitate.  If  the  strength  of  the 
picric  acid  solution  is  only  2  grins,  per  litre  no  combination 
takes  place,  but  if  in  this  case  a  little  sulphuric  acid  is 
added  (3  grms.  per  litre),  combination  takes  place 
instantaneously. 

Picrales  of  indole  and  skatole. — These  picrates  are  orange 
coloured  compounds,  and  are  readily  prepared  from 
benzene  solutions  of  the  components.  They  are  only 
feebly  dissociated  by  water  and  are  obtained  on  shaking 
indole  or  skatole  with  even  fairly  dilute  aqueous  solutions 
of  picric  acid.  On  shaking  indols  or  skatole  with  an 
aqueous  solution  of  picric  acid  containing  only  05  grm. 
per  litre,  no  combination  takes  place,  but  if  1  c.c.  of 
sulphuric  acid  per  litre  be  added,  combination  takes 
place  immediately,  with  formation  of  the  orange-coloured 
compound.  Dilute  aqueous  solutions  of  the  free 
acids  of  Crystal  Ponceau  and  of  Orange  II.  (this 
J.,  1901,  1203).  do  not  colour  indole,  but  in  presence 
of  a  mineral  acid  the  latter  is  dyed  by  them  in  the 
cold.  Indole  only  forms  salts  with  mineral  acids 
with  extreme  difficulty  and  the  author  considers 
that  the  phenomena  just  described  are  due  to  the 
formation  of  "  true  addition  compounds "  and  not 
to  ordinary  salt-formation.  In  order  to  illustrate  the 
difference   the   behaviour  of  guanidine  was  studied. 

Absorption  of  tannin  by  silk. — It  is  already  known  that 
the  addition  of  a  mineral  acid  promotes  the  absorption 
of  tannin  by  silk.  The  author  has  observed  that  in 
neutral  aqueous  solution  there  is  a  point  of  dilution  at 
which  the  tannin  is  no  more  absorbed,  however  large 
the  quantity  of  silk  may  be  with  which  it  is  brought 
into  contact.  In  presence  of  an  acid,  however,  the 
absorption  from  a  dilute  solution  is  almost  complete. 
It  is  necessary,  in  carrying  out  experiments  on  this  subject 
to  use  silk  which  has  been  purified  with  soap  solution 
and  thoroughly  rinsed  with  distilled  water  and  pure 
alcohol,  and  tannin  tree-  from  all  traces  of  gallic  acid. 
100  c.c.  of  freshly  prepared  tannin  solution  containing 
0*2  grm.  per  litre  are  stirred  for  £  hour  with  1-5  gnus. 
of   silk   in    the   cold;     the  perimenl    is   repeated 

With   the   addition   of  2  grms.    per    litri    of  sulphuric   acid. 

It  is  then  easily  shown  thai  in  the  first  case  the  tannin 
still  remains  in  the  liquor,  whereas  in  presence  of  the 
miner. ,i  acid  it  has  been  completely  removed.  The 
two  skeins  of  silk  are  then  rapidly  rinsed  and  passed 
through  a  solution  of  a  ferric  Ball  ;  that  from  the  first 
experiment  remains  colourless,  whilst  the  other-  beco 
dark  grey  in  colour.     From   more  concentrated   tannin 

Solutions  I  Q6  tannin  is  absorbed  by  silk  even  in  the  absence 

of  mineral  acid.  Analogous  results  are  obtained  in  the 
oase  of  the  moleculaj  compound  of  tannin,  ether  and 
1  thrown  down  as  a  viscous,  neavj  liquid,  when 
a  concentrated  aqueous  solution  of  tannin  is  stirred 
with   an   excess   ol   ether,   and    which    has   the    formula, 

"   •,  1 1  in'  »).7(<  ',  ,  ll|„()).2H20.      This  Substance  18  dissociated 

by  an   excess  ol    water,  even   though   this   be  saturated 
with  ether,  and  if  the  solution  contains  less  than  2  per 
cent,  of  tannin  it  is  noi  E01  med      In     onh  oaj  e    il    forma 
tion  is  promoted  by  the  addition  of  mineral  and. 


All  the  addition-compounds  described,  in  distinction 
to  guanidine  picrate,  which  is  a  typical  salt,  are  only 
formed  within  certain  limits  of  concentration,  whilst 
below  these  limits  their  formation  is  promoted  by  the 
presence  of  mineral  acid.  These  phenomena  are  in  exact 
accordance  with  those  observed  in  the  absorption  of 
tannin  by  silk,  and  also  with  the  fact  observed  by  Knecht, 
Hallit  and  the  author,  that  the  free  acids  of  the  acid 
dyestuffs  do  not  themselves  dye  the  fibre,  except  in 
presence  of  a  mineral  acid.  The  author  considers  that 
these  experiments  tend  to  prove  that  chemical  affinity 
plays  an  important  part  in  the  absorption  of  acid  dyestuffs 
by  the  fibre,  though  no  regular  salt-formation  takes 
place;  he  thinks  that  perhaps  those  "colloidal  pre- 
cipitates" commonly  known  as  "  absorption-compounds  " 
may  be  considered  to  be  molecular  combinations  of 
extreme  instability. — E.  F 

Wool ;    Dyeing  of .     [Increased  affinity  for  colouring 

matter*.]  J.  Pokorny.  Staled  notes  1615  and  1615a, 
March  7.  1906;  1616,  March  10,  1906;  and  1623, 
April  3,  1906.  Bull.  Soc.  Ind.  Mulhouse,  1908,  78, 
176—182. 

Thtc  affinity  of  the  wool  fibre  for  colouring  matters  is 
increased  by  treatment  with  various  acids,  alkalis,  and 
reducing  agents,  with  subsequent  steaming.  When 
woollen  fabrics  are  printed  with  bisulphites,  sulphites 
or  hydrosulphite-formaldehyde  or  with  sodium  carbonate 
or  bicarbonate,  steamed  1£ — 3  minutes  in  the  continuous 
ager,  washed,  and  dyed,  the  printed  portions  come  out 
considerably  deeper  than  the  unprinted.  The  strangest 
effect  is  produced  with  a  mixture  of  sodium  carbonate 
and  hydrosulphite-formaldehyde,  e.g.,  with  a  paste  of 
100  grms.  of  Hydrosulphite  N.F.  cone,  100  grms.  of  sodium 
carbonate,  and  800  grms.  of  British  gum  (3  :  1).  The  action 
of  caustic  soda  in  this  respect  has  been  described  by 
Kertesz  (this  J.,  1898,  242).  Sodium  acetate  and 
phosphate  and  potassium  sulphocyanide  produce  the  same 
effect.  In  addition  to  the  substances  named,  the 
following  also  impart  to  wool  an  increased  affinity  for 
dyestuffs,  but  require  a  steaming  of  \ — 1  hour's  duration  ; 
magnesium  chloride,  ammonium  chloride,  sodium  chlorate, 
ammonium  persulphate,  aniline  hydrochloride,  hydroxyl- 
amine  hydrochloride,  and  a  mixture  of  stannous  chloride 
and  acetate. 

In  the  course  of  the  experiments  it  was  observed  that 
wool  which  has  been  treated  with  chlorine  and  bisulphite, 
after  a  previous  soaping,  dyes  a  paler  shade  when  it  is 
steamed  before  dyeing  than  without  steaming ;  the 
difference  between  unsteamed  wool  and  that  steamed 
for  \\ — 3  minutes,  is  greater  than  that  observed  between 
the  latter  and  wool  steamed  for  \ — 1  hour  in  moist  greys. 
It  was  noticed  that  soaping  followed  by  treatment 
with  bisulphite  has  an  effect  equal  to  that  of  chlorination 
in  increasing  the  affinity  of  wool  for  basic  dyestuffs ;  for 
acid  dyestuffs  successive  treatment  with  soap,  chlorine, 
and  bisulphite  has  the  greatest  effect. 

In  a  report  on  the  above,  E.  Noelting  and  A.  Schemer 
point  out  that  the  effect  of  most  of  the  Bubstances  used 
in  these  experiments  to  contract  woollen  fabrics  and 
increase  the  affinity  for  colouring  matters  was  described 
by  Siefert  (this  J.,  1899,  578).  The  most  novel  point 
now  brought  forward  is  the  employment  of  a  mixture 
of  sodium  carbonate  and  hydrosulphite-formaldehyde 
with  subsequent  steaming.-    H.  B.  B. 

Aniline  Black  and  Pafantiranjline   Red  :    Products 

white    and    coloured    discharges     under .       V.     .1. 

tonigsberg.     Scaled    note    973.    May    3,    1897.     Bull. 

So,-.   Ind.   Mulhouse.   1908,  78.   182     183. 

Tni'i  material  >s  printed  with  a  resisl  consistinj  of 
100  grms.  of  gum  senega!  (I  :  I),  150  grms.  of  zinc  oxide 

in     glycerin    (I  :  1).    60    grms.  of  dry    ammonium  citi 
150   grms.    of  stannous  chloride,   and   200  grms.    of    \v 

IK.     The  White  IK  is  made  with  3-5  kilos,  of  drj   I' 

is  l.il.  of  potassium  sulphite  of  16'    B.,  and  3-2  kil. 
sodium  bisulphite  of    18     B.      The  Aniline  Black  is  then 
printed,    the    goods   steamed    in    the    Mather  I'lait 
padded    in      l-naphthol,    and    passed    into    the    bath    of 
diazotised  paranitraniline  01  (for  claret)  <i  naphthylac 

and   finally   scaped    for    Hi   minutes  at    50°  C. 
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A.  Brand  and  J.  Demant  mention  m  their  report  on 
the  above  that  similar  resists  have  been  prtfviouslj 
described  by  Koechlin  Brothers  and  by  Meiater,  Lucius, 
und  Briming.  but  they  assign  priority  to  the  present 
author  far  a  simultaneous  resist  far  Aniline  Black  and  a 
diazo  red  or  claret. — R.  B.  B. 

T  MOTS. 

•'  fibrous  mutt  rials  ;    Treatment  of  vegetable . 

The    Karsam   Soap    Co.,    Ltd.,    and   M.    R.    A.    Samuel. 

London.  Eng.  Pat.  20,049,  Sept.  7.  L807. 
The  raw  fibrous  material  is  steeped,  at  a  temperature 
of  from  80s  to  HM|  C,  in  a  petroleum  emulsion,  containing 
5  per  cent,  of  soap,  50  to  60  per  cent,  of  petroleum,  and 
1  to  .">  pec  cent,  of  an  alkali,  such  as  caustic  soda,  sodium 
carbonate,  etc.  The  excess  of  solution  is  removed  and 
the  action  is  allowed  to  proceed  spontaneously  in  the 
fibre,  or  the  material  is  treated  with  steam  under  pressure, 
or  the  material  may  be  steeped  for  a  time  in  the  liquor. 
The  material  is  washed,  in  order  to  free  it  from  the  reagents 
or  the  products  of  their  action  on  the  incrusting  matters. 

—B.N. 

lost  products  [artificial  threads]  ;  Manufacture  of  — ■ — . 
Yer.  Glanzstoff-Fabr.  Akt.  Ges.,  Elberfeld.  Germany. 
Ensr.  Pat.  9268,  Apr.  29,  1908.  Under  Int.  Conv., 
Sept.  30.  1907. 

In  Eng.  Pat.  27.7U7  of  1907  (this  J.,  1908,  624)  the  use 
of  a  concentrated  alkaline  lye,  mixed  with  sugars  such  as 
glucose,  saccharose  or  lactose,  was  specified  for  the 
coagulation  of  solutions  of  cellulose  in  cuprammonium 
discharged  from  a  suitable  orifice.  The  present  specifica- 
tion relates  to  the  employment  of  this  coagulating  bath 
at  temperatures  ranging  from  45°  to  75°  C.  For  fine 
threads  temperatures  of  50° — 60°  C.  are  preferred,  whilst 
for  coarse  threads  temperatures  of  60° — 75°  C.  are  best. 

—J.  F.  B. 

Silt  ;       Ungumming     raw .     P.     Schmid,     Basle, 

Switzerland.     U.S.  Pat.  895,112,  Aug.  4    1908. 

See  Fr.  Pat.  381.492  of  1906  ;  this  J.,  1908,  119.— T.  F.  B. 

Scouring    ["  washing   free   of   soap,"    etc.]   and   squeezing 

machines  ;   Application  of  electrolysis  to .     J.  M.  J. 

Baudot.  Roubaix.  France.     U.S.  Pat.  895,144,  Aug.  4, 
1908. 

The  fabric  is  guided  between  a  pair  of  electrodes  in  a 
trough  containing  an  electrolyte,  such  as  an  alkali 
carbonate,  capable  of  liberating  an  alkaline  product 
within  the  fabric  when  traversed  by  an  electric  current, 
the  material  being  afterwards  passed  through  squeezing 
or  wringing  rolls.  The  process  is  repeated  in  a  second 
Birnilar  trough,  and  the  fabric  is  finally  cleansed  in  running 
water.  The  process  is  thus  defined  as  one  for  "  washing 
fabrics  free  of  soap  and  similar  products." — B.  N. 

Mercerising    process.     L.     Wallach.     Fr.     Pat.     388,278, 
March  18,  1908. 

See  Eng.  Pat.  18,312  of  1907  ;  this  J.,  1908,  331.— T.  F.  B. 

Printinij  on  textile  fibre.  J.  Y.  Johnson,  London.  From 
Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  23,793,  Oct.  28,  1907. 

See  Fr.  Pat.  383,533  of  1907  ;  this  J.,  1908,  332.— T.  F.  B. 

Wool  mixtures  ;  Production  of fast  to  light  [by  dyeing], 

L.  Cassella  und  Co.     Fr.  Pat,  388,442,  May  31,  1907. 

See  Eng .Pat.  12,831  of  1907  ;  this  .].,  1908,  401.— 1 .  F.  B. 


VII.— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Ammonium  persulphate  and  sodium  peroxide;   A  reaction 

between .     R.  Kempf  and  E.  Oehler.    Ber.,  1908,  41, 

2576—2580. 

R.  Kempf  (Ber.   1005,  38,  3072)  has  already  shown  that 
on  allowing  an  aqueous  alkaline  solution  of  ammonium 


persulphate  to  stand,  large  quantities  of  nitric  acid  are 
formed,  since  the  ammonia  liberated  by  the  alkali,  even 
at  the  ordinary  temperature,  is  almost  quantitatively 
oxidised  to  nitric  acid  by  the  active  oxygen  of  the  alkali 
persulphate.  The  authois  find  that  a  mixture  of  equal 
parts  of  dry  ammonium  persulphate  and  sodium  peroxide, 
explodes  when  gently  ground  in  a  mortar,  or  heated,  with 
evolution  of  flame  and  smoke.  The  same  effect  is  pro- 
duced by  passing  carbon  dioxide  over  the  mixture  and 
then  wetting  it  with  water,  or  even  by  allowing  the 
strongly  hygroscopic  mixture  to  stand  exposed  to  the 
atmosphere.  On  treating  the  mixture  with  water,  solution 
takes  place  with  rise  of  temperature.  The  mixture  of 
ammonium  persulphate  and  sodium  peroxide  explodes 
at  135  °  to  140°  C.  when  rather  rapidly  heated,  and  at 
75D  C,  when  slowly  heated.  Analysis  of  the  products  of 
decomposition  showed  that  several  reactions  take  place 
simultaneously.  The  ammonia,  which  is  first  set  free' 
by  the  action  of  the  strongly  alkaline  sodium  peroxide, 
is  oxidised  so  as  to  liberate  nitrogen  by  the  combined- 
action  of  the  two  oxidising  agents,  according  to  the 
equation  :— (NH4)2S208  +  2Na202=2Na2S04+4H20+N2. ' 
A  mixture  of  sodium  hydroxide  and  ammonium  persulphate 
is  found  to  have  no  explosive  properties. — W.  S. 

Heat  of  combination  of  acidic  oxides  with  sodium  oxide, 
and  heat  of  oxidation  of  chromium.  W.  G.  Mixter. 
Amer.  Journ.  Sci.  1908,  26,  125—137. 

The  author  has  determined  the  heats  of  combination  of 
certain  acidic  oxides  with  sodium  oxide,  using  a  bomb 
calorimeter.  As  a  rule,  sodium  peroxide  and  a  known 
quantity  of  carbon  were  employed.  The  following 
results  were  obtained  : — 

3Na20-fB203=2Na3B03+ 104,200  cal. 

at     r\  ,   at  r\  (amorph.)     olvT    .lr.    .  40,000  cal. 
Na20+Al203;crystF}    '=2NaAlO2+30)000  CftL 

Nas,O+CrO3=Na2CrO4+77,000  cal. 
Cr4,30=CrO3+ 140,000  cal. 
op,,  i  qo— Or  O  (amorph.)  ,243,800  cal. 
2Gr+^0-Lr2U3(crvst  }      +267>800  cal. 

nr  n  (amorph.  I  ,  00-900  ,36,200  cal. 
^2^3  (cry8t.)  +,lu-20rU3+ 12,200  cal. 
Na,O+WO3=Na2WO4+94,700  cal. 

— F.  Sodn. 

Steam  distillation  ;  Studies  in .  The  rate  of  distilla- 
tion of  formic  and  acetic  acids.  H.  D.  Richmond. 
Analyst,  1908,  33,  305—312. 
The  results  of  a  number  of  experiments  are  given  which 
were  carried  out  in  order  to  ascertain  the  rate  of  distilla- 
tion of  volatile  acids  of  the  formic  acid  series.  The 
apparatus  used,  was  designed  with  the  purpose  of  eliminat- 
ing, as  far  as  possible,  the  condensation  in  the  retort 
to  which  the  discrepancies  observed  by  Wilson  (this  J., 
1890,  18)  were  probably  due.  The  calculated  results, 
as  found  by  the  formulas  given  in  a  previous  paper  by 
the  author  (this  J.,  1908,  705),  are  recorded  together 
with  those  found  by  actual  experiment,  and  it  is  seen  that 
the  rise  in  value  of  the  ratio  of  the  rate  of  distillation  of 
the  acid  to  that  of  water  is  much  more  marked  in  the  case 
of  formic  acid  than  with  acetic  acid. — W.  P.  S. 

Patents. 

Nitric  acid  and  nitrites  ;  Simultaneous  preparation  of . 

Norsk  Hydro-Elektrisk  Kvaelstofaktieselskab.  Norway. 

Fr.  Pat.  388,276,  Mar.  18,  1908. 
The  nitrous  gases  obtained  by  the  combustion  of  atmos- 
pheric nitrogen  in  an  electric  arc  are  absorbed,  first,  by 
pure  water  with  formation  of  nitric  acid,  and  subsequently, 
by  caustic  alkalis  or  alkali  carbonates  with  formation  of 
pure  nitrites. — O.  R. 

Nitrogen  peroxide  from  mixtures  of  air  and  oxides  of 
nitrogen    containing    small    percentages    of     oxides    of 

nitrogen;  Process  for  obtaining .     Elektrochemisch* 

Werke  G.m.b.H.  Fr.  Pat.  388,281.  March  18,  1908. 
Under  Int.  Conv.,  May  13,  1907. 

SiuGer.  Pat.  199,561  of  1907  j  this  J.,  1908,856.— T.  F.  B. 
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Oxides  of  nitrogen  diluted  with  air  or  inert  gases  ;  Recovery 

of .  and  apparatus  therefor.     A.  A.  Naville,  P.  A. 

and  C.  E.  Guye,  Geneva.  Eng.  Pat.  6366.  March  21, 
1908.     Under  Int.  Conv.,  March  22,  1907. 

Sek  Fr.  Pat.  385,605  of  1907  ;  this  J.,  1908,  627.— T.  F.  B. 

Nitrous     compounds ;      Apparatus     for     manufacturing 

(electrically).    C.  P.  Steinmetz.  '  U.S.  Pat.  894.547. 

See  VII. 

Magnesia  ;     Process    for    obtaining from    dolomite. 

H.  Auzies  and  A.  Segoffin,  Toulouse,  Haute  Garonne, 
France.  Eng.  Pat.  1425,  Jan.  21,  1908.  Under  Int. 
Conv.,  Jan.  24,  1907. 

Dolomite  is  burnt  to  "  calco-magnesian "  lime  which  is 
then  slaked  and  led,  by  a  current  of  water,  into  a  series  of 
tanks,  arranged  in  steps.  The  magnesia,  being  much  less 
dense  than  the  lime,  is  carried  into  the  furthest  tanks, 
where  it  is  obtained  nearly  pure. — F.  Sodn. 

Potash  or  soda ;    Process  of   making  [caustic]   — .     F. 

Schacke.  Fr.  Pat.  388,464,  March  23,  1908.  Under 
Int.  Conv.,  March  25,  1907. 

See  Ger.  Pat,   198.481  ;    this  J.,   1908,  808.— T.  F.  B. 

Sodium  bicarbonate  ;  Process  and  apparatus  for  the  manu- 
facture of .     R.  H.  F.  Finlay,  Belfast,     Erie.  Pat, 

16,853,  July  23,  1907. 

Ik  this  process,  sodium  bicarbonate  is  manufactured 
according  to  the  well  known  ammonia  soda  process, 
except  that  the  mother  liquor  is  treated  electrolytically.  for 
the  recovery  of  ammonia  and  chlorine.  For  this  purpose, 
the  electrolytic  battery,  described  in  a  previous  patent 
(this  J.,  1907.  620).  is  preferably  employed,  and  a  second 
duct,  opening  into  the  lower  part  of  the  cathodes,  may  be 
introduced,  for  the  supply  of  carbon  dioxide  to  the  cathode 
chambers,  which  should  be  made  larger  than  usual,  and 
adapted  for  the  ready  removal  of  any  sodium  bicarbonate 
formed  in  them.  Or.  carbon  dioxide  may  be  introduced 
into  the  liquor,  before  electrolysis,  or  added  to  the  mixed 
gases  (ammonia  and  hydrogen),  after  leaving  the  cathode 
chambers,  so  that  these  gases  may  be  used  again  in  the 
process  of  manufacture :  the  hydrogen,  not  being  absorbed, 
is  drawn  off  in  the  meantime. — F.  Sodn. 

Caustic  alkali  and  sulphur  ;    Manufacture  of from 

alkali  sulphide.  P.  Lemoult,  France.  Fr.  Pat. 
388,191,  May  24.  1907. 

Hydrated  ferric  oxide,  preferably  mixed  with  charcoal 
or  sawdust,  is  made  into  a  paste  with  water,  introduced 
into  the  solution  of  the  alkali  sulphide,  and  the  mixture 
thoroughly  agitated  with  careful  exclusion  of  air.  (Rustic 
alkali  and  a  mixture  of  iron  sulphide  and  sulphur  are 
formed.  The  solution  of  alkali  is  decanted  off.  and  the 
residue,  in  the  form  of  mud,  is  spread  out  in  thin  layers  on 
a  suitable  horizontal  surface  of  glass,  stone,  or  the  like, 
and  subjected  to  very  thorough  aeration.  Sulphur 
separates  and  hydrated  ferric  oxide  is  regenerated, — ().  R. 

Alkali  hydroxides  ;    Method  of  making .      P.   B.   and 

S.  P.  Sadtler,  Philadelphia.  Eng.  Pat,  273,  Jan.  4, 
1908. 

Bra  U.S.  Pat.  877,376  of  1908;  this.).,  L908, 160.— T.  F.  B. 

Aluminium    sulphate  ;     'rudiment    of    residue    from    the. 

manufacturt  of .     W.  Pochin  and  J.  II.  Richardson, 

Salford.      Eng.  Pat.  25,227,  Nov,  14,  1907. 

Tin:  insoluble  residue  from  the  treatmenl  of  aluminous 

material  with  sulphuric  acid,  either  in  the  form  of  mud  or 

in  a  semi-dried  state,  is  heated  with  sulphuric  acid  or 
sodium  bisulphate  toe  temperature  of  500°  700  F.  and 
subsequently  briquetted,  with  or  without  the  addition  of 

Water  OX  of  a   saline  solution.      <).  H. 

Sodium    ml,  ih   :     PrOCtSS    fm     muling from    SoAiUm 

nitrate  and  ct>i>/>' r   jireripitatr.       II.    Gout  lucre   et    Cie. 
Fr.  Pat.  388,182,  .March  ll,   1908.     Under  Int.  Com 
March  27,  1907. 

See  Eng.  Pat.  8608  of  1908  ;   this  J.,  1908,  749.- T.  F.  B. 


Tin    chloride    or    the    like ;     Manufacture    of    .     H. 

Brandenburg,  Kempen  a/Rhein,  German}-.       Eng.  Pat. 
1461,  Jan.  21,  1908. 

See  Fr.  Pat.  386,594  of  1908  ;  this  J.,  1908,  749.— T.  F.  B. 

Alkali   formates  and    aluminium   hydroxide  ;    Process   iur 

obtaining .     M.    Haase,    Berlin.    Germany.     Eng. 

Pat.  4471,  Feb.  27.  1908.     Under  Int.  Conv..  Mar.   15, 
1907. 

Carbon  monoxide,  alone  or  mixed  with  other  gases,  ig 
allowed  to  act,  under  pressure,  on  alkali  aluminate  lyes, 
such  as  those  obtained  by  boiling  bauxite  with  caustic 
alkalis,  the  lyes  being  first  evaporated,  if  necessary,  so  as 
to  contain  about  30  per  cent,  of  water.  It  is  claimed  that 
alkali  formates  are  thus  produced,  much  more  rapidly 
and  easily  than  by  the  action  of  carbon  monoxide  on 
caustic  alkalis,  and  with  less  corrosion  of  the  apparatus  ; 
moreover  aluminium  hydroxide  is  obtained  as  a  by- 
product.— F.  Sodn. 

Nitrogen  compounds  from  carbides  ;   Process  and  apparatus 

for  manufacture  of .     A.  R,  Frank  and  M.   Voigt, 

Berlin.     Eng.  Pat.  21,786,  Oct.  2,  1907. 

In  the  manufacture  of  nitrogen  compounds  by  the  action 
of  nitrogen  on  carbides,  wherein  a  part  only  of  the  carbide 
is  raised  to  the  necessary  temperature,  the  remainder 
reaching  the  reaction  temperature  progressively  as  the 
reaction  proceeds,  fusion  of  fine-grained  carbide  particles 
occurs  at  the  boundary  lines  of  those  portions  which  are 
undergoing  reaction.  To  avoid  this  fusion,  which 
withdraws  the  material  from  the  action  of  the  nitrogen 
and  hinders  the  spread  of  the  reaction  'throughout  the 
mass,  the  nitrogen  is  sent  across  the  mass  in  the  opposite 
direction  to  that  in  which  the  progressive  reaction  is  to 
occur.  The  local  heating  necessary  to  start  the  operation 
is  best  provided  electrically  through  the  agency  of  one 
or  more  vertical  carbon  resistance  rods,  each  carbon  being 
kept  out  of  contact  with  the  carbide  by  arranging  within 
the  latter  suitable  heating  chambers  surrounding  the 
carbons.  The  walls  of  these  chambers  need  not  be  per- 
manent but  may  be  of  thin  sheet  metal  or  of  decomposite 
organic  material. — O.  R. 

Ammonia,    into   oxides   of   nitrogen  ;     Catalytic   apparatus 

for    transforming .     W.     Ostwald,    Gross-Bothen, 

Germany.     Eng.  Pat.  7909.  Apr.  9,  1908. 

Sheets,  plates,  or  the  like,  of  catalytic  material  are 
arranged  parallel,  or  approximately  parallel,  to  one 
another,  so  as  to  fill  the  entire  cross-section  of  the  chamber 
in  which  reaction  takes  place.  The  plates  and  the  spaces 
between  them  are  inclined  to  the  axis  of  the  chamber  and 
to  the  direction  of  the  entering  gases.  The  plates  are 
fixed  in  any  suitable  manner,  care  being  taken  that 
they  make  contact  at  as  few  points  as  possible,  so  a^  to 
minimise  their  resistance  to  the  passage  of  the  reacting 
eases. — ().  H. 


"  Pyrites  fines  "  ;   Method  of  prt  paring for  desviphur- 

isation.  P,  de  1'.  Ricketts  and  T.  ('.  King,  New  Sfork, 
Assignors  to  National  Metallurgic  Co.,  Jersey  City, 
N.J.     U.S.   Pat.   894,799,  duly   28,    1908. 

"  Pybites  fines"  are  prepared  for  desulphurisation  by 
mixing  with  a  fusible  sulphide  or  other  sulphur  compound, 
and  subjecting  the  mixture  to  sufficient  heat,  under 
reducing  conditions,    to  liquefy   the  sulphur  compound. 

The    now    coherent    mass    is    com  pressed    into   any    desired 

shape  and  finally  cooled.-    F.  Sodn, 

Precipitates;     Process    for    producing    pulverulent      — . 
N.  A.    Langlel  and   E.    L.   Rinman.     Fr.  Pat.  388,627, 

March  2<>.   L908. 

Is  order  to  obtain  the  precipitate  in  a  pulverulent  form, 
the   materia]   From   which   it    is  desired   to   produce  the 

precipitate  is  introduced  into  the  precipitating  reagent, 
which  may  be  gaseous  or  liquid,  in  the  form  ot  very  small 

drops,    or   as   a    line    powder.      \V.  ll.l'. 
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Liquefying  air.  J.  F.  Hue,  Glenridge.  N.J.,  Assignor  to 
American  Ait  Liquefying  Co.,  New  York.  U.S.  Pat. 
895.192.  Aim.  4.  1908.  Also  ibid,  Eng.  Pat.  13,529, 
June  11.    1907. 

Sn  Fr.  Pat.  379,606  of  1907  :  this  J.,  1907,  1280. 

— W.  H.  C. 

Oxygen  gem  rotor.  A.  Heltzer.  Quinev.  Mass.  Assignor  to 
Industrial  Oxygen  Co..  New  York".  U.S.  Pat.  895,331, 
Aug.  4.   1908.* 

The  patent  is  for  a  portable  oxygen  generator  for  medical 
purposes  and  the  like.  It  consists  of  an  outer  cylindrical 
case  and  cover.  Inside  this  is  a  second  cylinder  or  receptacle, 
open  at  the  top.  over  which  fits,  by  a  bayonet  joint,  a 
gas-collecting  cnamber.  open  below  and  attached  to  the 
cover.  The  gas-generating  material  is  contained  in  the 
upper  part  of  the  receptacle  which  is  divided  from  the 
lower  part  by  ■  horizontal  porous  partition.  Water, 
placed  in  the  outer  casing,  can  penetrate  into  the  lower 
part  of  the  receptacle,  through  the  partition,  to  the  gas 
generating  material.  A  bent  sheet  of  metal,  secured  to 
one  side  of  the  collecting  chamber,  constitutes  an  auxiliary 
chamber  communicating  with  the  first,  and  into  this 
passes  a  vertical  take-off  pipe,  connected  at  its  base  with 
a  tap.  passing  through  the  casing.  There  is  a  vent  in 
the  cover,  outside  the  gas  chamber. — F.  Sodn. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Glass  ;  The  decomposition  of .     F.  Mvlius.   Sprechsaal, 

1908.    41,    390—393;    402—404;"    418—420. 

Maxy  of  the  changes  that  occur  in  glass  objects,  such  as 
the  gradual  formation  of  a  superficial  iridescent  surface, 
etc.,  arc  molecular  changes.  The  actual  decay,  or  decom- 
position of  glass  results  from  the  action  of  chemical  agents, 
amongst  which  water  and  carbonic  acid  are  the  most 
important.  These  agents  penetrate  the  substance  and 
alter  its  composition,  just  as  in  the  weathering  of  rocks. 
Water  decomposes  glass,  so  that  free  alkali  goes  into 
solution,  and  the  silica  and  other  essential  constituents 
of  the  glass  remain  undissolved.  The  decomposition  of 
even  powdered  glass  at  temperatures  above  the  ordinary, 
is  not  complete,  a  certain  amount  of  alkali  being  per- 
sistently retained  by  the  insoluble  residue.  The  extent 
to  which  decomposition  proceeds  depends  upon  the 
composition  of  the  glass.  The  formation  of  an  alkali  car- 
bonate is  not  the  only  sign  of  weathering  in  giass.  When 
the  saline  layer  is  washed  off  a  slass  article,  the  surface  after 
being  dried  does  not  appear  to  be  affected,  until  the  article 
is  warmed,  say,  to  100°  C,  when  a  certain  amount  of 
flaking  or  exfoliation  of  the  surface  occurs.  The  reason 
for  this  i*  that  simultaneously  .with  the  extraction  of 
alkali,  the  glass  has  become  hydrated,  and  the  amount  of 
hydration  is  chemically  equivalent  to  the  amount  of 
alkali  extracted.  This  occurs  especially  with  glass  that 
has  been  in  contact  for  a  long  time  with  water,  saline,  or 
acid  solutions,  and  is  frequently  seen  in  boiler  gauge- 
glasses,  where  the  action  is  favoured  by  the  higher  tem- 
perature, and  in  the  tubes  used  to  separate  the  lead  plates 
in  electrical  accumulators.  The  water  forming  the  hygro- 
scopic layer  on  the  surface  of  glass  is  known  as  the 
"  permanent  water-skin,"  as  distinguished  from  a  tem- 
porary aqueous  film  formed  over  it.  The  decomposition 
of  a  definite  amount  of  glass  by  a  definite  amount  of 
water  gradually  proceeds  until  a  condition  of  chemical 
equilibrium  is  reached,  in  which  neither  the  glass  solution 
nor  the  glass  residue  is  altered.  When  a  glass  tube 
from  an  accumulator  is  heated  quickly  over  a  small 
Bunsen  burner,  a  white  porcelain-like  patch  appears 
on  the  surface  at  a  temperature  of  about  400°  C. 
This  devitrified  patch  is  due  to  the  formation  of  a 
number  of  small  steam  bubbles,  like  a  layer  of  foam, 
from  the  hydrated  glass.  This  devitrified  layer  is 
brittle,  and  can  be  separated  from  the  bulk  of  the 
glass,  from  which  it  also  differs  in  composition ;  for 
instance,  reckoning  upon  100  parts  by  weight  of  silica  in 
the  original  glass,  in  one  case  111  parts  of  alkali  were 
extracted  and  8- 1  parts  of  water  were  introduced.  Various 
tests  are  used  to  estimate  in  a  short  time  the  resisting 


power  of  a  glass  to  decomposition.  In  the  "  dimming 
test  "  the  glass  is  exposed  to  air  almost  saturated  with 
water,  at  between  20  and  80°  C,  and  the  surface  then 
becomes  dimmed  with  minute  drops.  The  amount  of 
dimming  depends  upon  the  temperature,  the  time  of 
exposure,  the  character  of  the  polished  surface,  and  the 
composition  of  the  glass.  An  atmosphere  of  hydrochloric 
acid  gas  also  produces  in  about  24  hours,  a  film  of  alkali 
chloride,  like  hoarfrost,  on  the  surface  of  a  glass.  In  another 
method  the  actual  amount  of  alkali  dissolved  out  of  a 
glass  by  pure  water  has  been  used  as  a  test,  the  amount 
of  alkali  being  measured  by  the  electrical  conductivity  of 
the  liquid,  or  colorimetrically,  by  using  litmus,  phenol- 
phthalein,  etc.,  or  by  titration  with  jV/1000  acid,  in 
the  presence  of  an  ethereal  solution  of  iodeosin  as  indicator. 
In  the  process  of  blowing,  say,  a  flask,  the  superficial  layer 
of  glass  probably  loses  some  alkali  by  volatilisation,  and 
any  process  of  cleaning  the  flasks  with  water  extracts  a 
certain  amount  of  alkali,  and  begins  the  process  of  decom- 
position. Hence  for  uniformity  in  such  tests,  the  glass 
objects  are  subjected  to  a  preliminary  treatment  with 
water  at  18°  C.  for  three  days.  The  following  table  gives 
the  number  of  milligrams  of  alkali  (Na20)  dissolved  from 
1  sq.  metre  of  surface  in  the  glasses  described,  after  the 
above   preliminary   treatment. 


Kind  of  Glass. 

1  Week. 

Water  at 

18°  C. 

3  hours. 

Water  at 

80°  C. 

A. 
B. 

Water    resisting    glasses,    e.g.,    Jena 
Glass  59III 

0—0-4 
0-4—1-2 

1-2—3-6 

3-6—15 
over  15 

0—1-5 

C. 
D. 

E. 

Resistant  glasses,  e.g.,  Stas's  glass.. 
Harder  apparatus  glasses,  e.g,,  Jena 

Softer   apparatus   glasses,    e.g.,   lead 

1-5—4-5 
4-5—15 

15—60 

F 

over  60 

The  only  way  to  determine  the  effect  of  solvents  on  un- 
altered, solidified  glass  is  by  working  upon  freshly  broken 
surfaces.  If  glass  powder  be  used,  not  only  alkalis,  but 
small  quantities  of  silica,  boric  acid,  lime,  etc.,  are 
extracted,  and  can  be  determined  by  gravimetric  processes. 
The  difficulty  in  using  powder  is  that  the  surfaces  of  the 
particles  cannot  be  measured,  and  the  use  of  sieves  does 
not  ensure  uniformity  of  grain,  so  that  the  amount  of 
action  produced  cannot  be  referred  to  any  definite  unit 
of  surface.  The  iodeosin  test  overcomes  most  diffi- 
culties just  mentioned.  The  broken  edge  of  any  piece  of 
glass  can  be  easily  measured  ;  a  convenient  size  is  100 — - 
200  sq.  mm.  The  broken  surface  is  dipped  for  a  definite 
time  in  a  solution,  composed  of  0-5  grm.  of  iodeosin  in 
1  litre  of  water,  saturated  with  ether.  The  alkali  liberated 
from  the  glass  unites  with  the  iodeosin  to  form  a  definite 
compound,  which  is  insoluble  in  ether,  and  is  left  on  the 
broken  glass  surface  as  an  amorphous,  green,  glistening 
coat,  which  dissolves  in  water,  and  gives  a  red  colour  which 
can  be  measured  colorimetrically.  If  the  time  of 
immersion  be  more  than  a  minute  or  so,  the  test  should 
be  made  in  a  wide  stoppered  glass,  filled,  so  that  when  the 
test  piece  and  stopper  are  introduced  all  the  air  is  excluded. 
For  measuring  the  colour,  a  standard  solution  of  0-01  grm. 
of  iodeosin  in  1  litre  of  water,  made  slightly  alkaline,  is 
used;  1  c.c.  of  this  corresponds  with  000074  mgrm.  of 
Na.,0,  or  00011  mgrm.  K.,0.  By  this  eosin-steeping 
method  definite  values  can  be  assigned  to  various  kinds 
of  glass.  Results  obtained  by  this  method  in  1-minute 
tests  with  some  optical  glasses,  agreed  very  closely  with  the 
results  of  some  actual  "  weathering  "  tests  on  the  same 
glasses  when  subjected  to  the  action  of  air  charged  with  the 
ordinary  amounts  of  moisture  and  carbon  dioxide  for 
8  months,  and  showed  whether  a  glass  was  suitable 
for  a  certain  '  purpose  or  not.  By  varying  the  length  of 
time  of  immersion,  a  measure  can  be  obtained  not  only 
of  the  initial  attack  on  a  glass,  but  also  of  the  velocity 
of  reaction.  For  this  purpose  two  determinations  are 
generally  enough ;  one  say  "  a  minute-test,"  and  the 
other  "  a  day-test."  The  increase  shown  by  the  "  day- 
test  "  over  the  "  minute-test  "  is  a  measure  of  the  power 
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of  resistance  of  the  glass  to  continued  decomposing  action. 
Thus  :— 

Milligrams    of    Iodeosin   per   1    sq.    m.    of    Broken 
Surface. 


Minute       Increase  in   Day  test, 
test,  a.      the  day,  b.  ;  c  =  a+b. 


Glass    A 

.,       B 

„       C 

,.       D    

Plate-glass  

1 

17 

20 

20 

1 

6 

14 

8 

1 

7 
23 
34 
28 

The  optical  glasses  A,  B,  and  C,  with  the  small  increase 
values  0,  1,  and  6  (under  b),  the  plate  glass  with  the 
value,  8,  are  more  resistant  to  weather  than  the  glass  D, 
with  an  increase  value  of  14.  The  test  is  applicable  to 
most  silicate  glasses,  but  flint  glasses  with  a  high  content 
of  lead,  form  an  exception,  as  in  the  reagent  they  become 
coated  with  a  layer  compost!  of  lead  and  eosin,  which 
is  insoluble  in  water.  Heavy  barium  glasses  also  require 
a  modified  test,— W.  C.  H. 

Fluorine  in  enamel  glazes  ;   The  value  of .     B.  Bock. 

Chem.-Zeit.     1908,  32,  730—731. 

As number  of  fluorine  compounds,  such  as  fluorspar, 
aluminium  fluoride,  sodium  fluoride,  cryolite,  etc.,  are 
used  in  the  production  of  enamels,  and  the  author  dis- 
cusses the  part  played  by  the  fluorine  in  these  fused  glasses. 
He  considers  that  fluorine  itself  exerts  no  influence  on  the 
density  of  the  opaque  glass,  but  that  the  salts  derived 
from  it  possess  low  melting  points,  and  united  with  other 
substances,  showing  similar  properties,  tend  to  lower 
the  melting  point  of  the  whole  mass.  As  soon  as  the 
mass  fuses,  the  fluorine  escapes,  combined  with  silicon  as 
the  tetrafluoride,  which  readily  reacts  with  water  to  form 
hydrofluosilicic  acid,  with  the  separation  of  silica,  and 
at  higher  temperatures  the  hydrofluosilicic  acid  is  unstable 
and  is  decomposed  again  into  silicon  tetrafluoride  and 
hydrofluoric  acid.  When  sodium  silico-fluoride  is  used 
in  the  melt,  the  decompositions  proceed  as  in  the  following 
equations  : — 

2Na2SiFB   =   2SiF4  +   4NaF. 
4NaF  +   Si02   =   SiF4  +   2Na20 

Thus,  in  the  preparation  of  the  glaze,  the  flourine  escapes 
as  SiF4,  and  hence  the  only  effect  of  adding  fluorine 
compounds  is  the  lowering  of  the  fusing- point  of  the 
mass,  due  to  the  fluxing  action  of  fluorides.  Fluorine 
vapours  should  be  carried  off  by  as  high  a  chimney  as 
possible,  because  of  their  injurious  effect  upon  neighbouring 
buildings,  or  in  the  case  of  larger  works,  they  should 
be  collected  in  water,  and  the  fluorine  recovered.  A  recovery 
process  has  secured  considerable  extra  profit  to  manure 
works  dealing  with  phosphates  containing,  say,  4  per 
cent,  of  fluorine,  and  should  certainly  pay  in  an  enamel 
works,  using  materials  containing  perhaps  54  per  cent. 
of   fluorine. — W.  C.  H. 

Porcelain  ;   The  burning  of .     A.  Heinecke.     Tonind.- 

Zeit.,   1908,  32,   1410—1416. 

The  firing  of  the  dipped  biscuit-ware  is  studied  in  four 
phases,   During  the  heating- up.  which  should  be  Tegular,  no 

(ire-gases  must  leak  into  t  lie  kiln,  and  a  good  draught  should 
exist,  At  cone  09,  the  kiln  is  filled  with  a  reducing 
atmosphere,  which  however  should  not  contain  more 
than  5  per  cent,  of  carbon   monoxide,  and  the  burning 

urn  '  not  he  too  rapid.  The  atmosphere  is  then  made 
almost  neutral  (I  per  cent,  of  carbon  monoxide),  and  the 
kiln  is  fixed   bO  OOne  S.       lion  compounds  are  kept    reduced 

and  do  not  Btain  the  body.   This  is  followed  by  an  oxidation 

period    long  enough   to   re  oxidise  the   reduced  stains  in  the 

glaze. 

(dazes  containing  cc-ily  reducible  metallic  oxides. 
may  also  be  fired  in  a  double-walled  chamber  which 
protects  them  from  the  gases,  whilst  being  heated  on 
all   sides. 

Plans  are  given,  illustrating  a  kiln  for  burning  coal 
oi  lignite,  ana  oi  a  small  kiln  for  firing  under  glaze  colours 
in  two  days,  using  wood  as  fuel.     H.  U.S. 


Silicate-melts  ;     Dissociation    of    .     //.     C.     Doelter. 

Monatsh.  f.  Chem.,  1908,  29,  607—644.     (See  this  J., 

1906,  537.) 
The  author  determined  the  specific  electric  resistance  of 
augite,  albite,  labradorite  and  several  diopsides  over  a 
wide  range  of  temperature,  the  results  obtained  with  an 
alternating  current  being  used.  He  shows  that  melts 
solidifying  in  the  crystalline  condition  have  an  enormously 
high  resistance  at  ordinary  temperatures,  and  possess 
a  high  resistance  up  to  a  point  about  200°  C.  below  their 
melting-point ;  the  resistance  then  falls  rapidly,  for  a 
small  increase  in  temperature,  until  above  the  melting- 
point  a  further  increase  in  temperature  lowers  the 
resistance  only  slightly.  Substances  which  solidify 
wholly  or  partly  in  the,  glassy  (vitreous)  or  amorphous, 
condition,  on  the  other  hand,  show  a  considerably, 
decreased  resistance  at  temperatures  not  more  than 
5009  C.  below  their  melting-points,  and  the  resistance 
at  temperatures  not  more  than  200°  G.  below  the  melting- 
point  is  not  very  much  greater  than  in  the  fused  state. 

Specific  resistance  [W=      I  and  absolute  temperature  (T) 

are  connected  by  the  equation  : 

log.  W  =  T  +  C, 

which    is    derived    from    van't    Hoff's    formula    for    bad 
conductors  : 

(I   In   x   _  q 

dT  ~~  ~  RT2- 
The  constants  v  and  C  in  the  above  equation  change  with 
the  change  from  the  solid  to  the  liquid  state.  As  the 
viscosity  of  the  silicates  examined  by  him  is  very  great 
even  in  the  fused  condition,  in  which  the  resistance  is 
comparatively  quite  small,  the  author  does  not  believe 
that  absence  of  conductivity  in  these  bodies  at  ordinary, 
temperatures  necessarily  implies  that  they  are  undis- 
sociated.  The  molecules  may  be  dissociated,  but  the 
ions  prevented  from  moving  by  some  condition  of  the 
crystalline  state.  This  theory  accounts  for  the  behaviour 
of  these  substances  in  the  neighbourhood  of  their  melting- 
points.— A.  G.  L. 

Patent. 

Glass;  Furnaces  for  melting ,  heated  by  a  liquid  com- 
bustible. Niederrheinische  Glashutten,  G.m.b.H.  Fr. 
Pat.  388,488,  March  24,  1908. 
These  glass-melting  furnaces  are  heated  by  a  mixture  of 
a  liquid  combustible  and  compressed  air,  previously 
heated.  The  supply  pipes  for  the  compressed  air  are 
arranged,  partly  or  entirely,  close  to  the  heated  walls  of 
the  furnace,  and  lead  from  the  bottom  upwards.  The 
supply  pipes,  opening  into  the  pipe  or  nozzle  of  the  burner, 
are  arranged  to  give  the  length  of  passage  necessary  for 
the  required  amount  of  heating,  and  at  the  same  time  to 
include  as  few  bends  as  possible,  and  to  be  readily  accessible 
for  repairs.  A  pre-heating  chamber  is  arranged  above 
the  melting  pot  or  chamber,  and  serves  for  the  admission, 
supply,  and  pre-heating  of  the  external  air  entering  the 
interior  of  the  furnace,  and  constantly  replacing  the  air 
and  gases  drawn  off  by  the  chimney  draught.     \V.  ('.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Clays  tun/  their  hydrolysis.     Rohland.     Sprechsaal.   I'.n»s, 

41,  447-    I's 
Tiik  author  asoribes  the  existence  of   kaolin   in   nature 
to    its    power   of    resisting   the   attack    of   carbon   dioxide, 
or  the  bydrolysing   effed    of  water,  as  also  of  strongly 

adhering  to  its  water  of  const  it  ut  ion.  Of  other  simple 
Silicates,    those   of   the   alkali    metals   are   hydrolxsed    most 

readilj  those  oi  calcium  less  so.  and  those  ol  magnesium 
least.  Pure  kaolin  is  to  be  regarded  as  a  compound  of  a 
weak  base  with  a  weak  acid  of  very  complex  structure, 
\rn  feebly  hydrolysed  and  then  giving  an  acid  reaction. 
Clays,  on  the  other  hand,  possess  a  basic  reaction  owing 

to     their     content     of     felspar.        Plasticity     depends     on 

hydrolysis,  and  is  Aiu-  to  the  separated  colloidal  hy- 
droxides of  silicon,  aluminium  or  iron.      A.  (■.  I, 
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Portland  cement ;     The  "  swelling  "   (absorption   of  water) 
of .     Cabolet.     Tonind.-Zeit..  190S.  32.  1019—1024. 

Expekimkn  rs  with  a  large  number  of  cements  show  that 
all  absorb  water  and  increase  in  volume,  ("  swell  "),  in 
a  remarkable  manner  when  shaken  with  water  in  the 
proportion  i  f  :>•.">  grins,  of  cement  to  1  litre  of  water. 
The  treatment  consisted  in  continuously  shaking  the 
mixture  not  too  violently  for  12  hours,  then  shaking  at 
least  once  an  hour  for  another  12  hours,  anil  finally  shaking 
:>  times  a  day  until  "  swelling  "  took  place.  This 
happens  after  1  -84  days,  generally  after  2 — 3  days, 
and  continues  for  .">  2-1  days,  generally  (5 — 8  days. 
Shortly  before  "  swelling  "  takes  place,  it  was  noticed 
that  the  cement  settled  rapidly  after  shaking.  During 
the  "  swelling  "  the  cement  increases  in  volume  so  much 
that  27  grms.  occupy  about  5 — 6  litres  ;  the  volume*  then 
diminishes  slightly  and  remains  constant  for  an  indefinite 
time.  The  *'  swelling  "  always  commenced  when  the 
water  above  the  cement  had  taken  up  0-25 — 0-29  grm. 
of  lime  per  litre,  and  stopped  when  0-45 — 0-603  grm.  of 
lime  per  litre  had  been  dissolved,  about  20  per  cent,  of  \ 
the  lime  in  the  cement  being  dissolved.  Cements  shaken 
with  water  already  containing  0-35  grm.  of  dissolved 
lime  per  litre  "  swell  "  within  15  minutes,  but  the  increase 
in  volume  is  less  than  when  water  only  is  used.  Passow 
cement  (poor  in  lime)  only  "  swells  "  after  9  months 
in  water,  but  after  6  days  if  a  solution  of  lime  is  used. 
Cement  shaken  with  10  per  cent,  sugar  solution  did  not 
"  swell."  neither  did  it  when  shaken  with  strong  lime 
solutions,  or  with  so  much  water  that  the  minimum 
concentration  (see  above)  could  not  be  attained.  In  sea- 
water  no  "  swelling  "  occurred  until  after  the  whole  of  the 
magnesia  had  been  precipitated.  With  a  10  per  cent, 
solution  of  sodium  chloride  "  swelling  "  was  delayed 
and  less  voluminous  ;  calcium  sulphate  solution  acts 
similarly.  If  the  "  swollen "  cement  was  filtered  off, 
the  water  pressed  out  as  far  as  possible,  and  the  very  soft 
pats  obtained  left  in  air  for  24  hours  and  then  placed 
in  water,  a  marked  hardening  took  place,  some  of  the  pats 
so  obtained  standing  the  boiling  test  well.  Analysis  of 
the  lime  solutions  obtained  during  the  tests  showed 
that  they  were  quite  free  from  silica  if  zinc  bottles  were 
used,  but  that  small  quantities  of  silica  were  present 
if  glass  bottles  were  employed. 

During  the  discussion  on  the  paper,  Michaelis  sen. 
stated  that  by  removing  the  water  as  far  as  possible 
by  pressure  from  colloidal  hydroxides,  and  then  leaving 
them  to  harden,  very  high  compression  tests  had  been 
obtained,  the  maximum  values  being :  For  lime,  105  kilos, 
per  sq.  cm.  ;  silica,  985 ;  alumina,  635  ;  and  ferric 
hydroxide,  805.  He  also  found  that  a  solution  containing 
1  part  of  lime  in  20,000  of  water  dissolved  silica  to  the 
extent  of  1  part  in  24,000,  whilst  a  0-1  per  cent,  lime 
solution  only  dissolved  1  part  of  silica  in  1,360,000  parts 
of  solution. — A.  G.  L. 

Titanic   acid ;     The   fluxing   effect   of upon   silica, 

alumina,  and  kaolin.  R.  Rieke.  Sprechsaal,  1908,  41, 
405—406. 
Many  kaolins  and  clays  contain  titanic  oxide  in  quantities 
varying  from  traces  up  to  2  per  cent,  or  more,  and  bauxites 
frequently  contain  from  2  to  4  per  cent.  As  titanic 
oxide  has  a  fluxing  effect,  its  presence  may  have  a  serious 
effect  upon  the  lefractoriness  of  a  material,  and  the 
author  has  determined  the  effect  produced  by  varying 
quantities,  admixed  with  silica,  alumina,  and  Zettlitz 
kaolin  containing  98-5  per  cent,  of  clay  substance.  In 
the  case  of  mixtures  of  silica  and  titanic  oxide,  the  melting 
•  point  falls  with  increasing  amounts  of  the  latter,  until 
the  mixture  consists  of  60  per  cent,  of  silica  and  40  per 
cent,  of  titanic  oxide.  This  forms  an  eutectic  mixture, 
with  a  molecular  composition  of  1T02 :  2Si02,  and 
melts  at  Z-cone  20,  The  melting  point  then  rises  with 
increasing  amounts  of  titanic  oxide,  until  a  mixture  of 
40  per  cent,  of  silica  and  60  per  cent,  of  titanic  oxide  is 
reached,  which  melts  at  Z-cone  30.  The  melting  point 
then  falls  gradually  towards  the  melting  point  of  pure 
titanic  oxide,  i.e.,  about  Z-cone  27.  The  melting  point 
of  mixtuies  of  alumina  and  titanic  oxide,  falls  with 
increasing  amounts  of  the  latter,  until  this  forms  40  per 


nut.  of  the  mixture,  which  however  is  not  an  eutectic, 
and  melts  at  Z-cone  33.  Then,  as  in  the  former  case, 
the  melting  point  rises  slightly,  until  the  mixture  contains 
60  per  cent,  of  titanic  oxide,  and  from  that  it  falls  away 
gradually  to  the  melting  point  of  pure  titanic  oxid^. 
In  the  case  of  mixtures  of  Zettlitz  kaolin  and  titanic 
oxide,  the  effect  of  the  latter  upon  the  softening  tempera- 
ture of  the  aluminium  silicate  is  greater  than  that  on 
either  alumina  or  silica  alone.  The  kaoli.i  ••.cits  at 
Z-cone  35,  and  comparatively  small  percentages  of  titanic 
oxide  cause  a  rapid  fall  in  the  melting  point,  which  was 
below  cone  26  in  a  mixture  containing  20  per  cent,  of 
the  oxide.  The  lowest  melting  point,  between  cones  19 
and  20,  was  given  by  a  mixture  of  equal  parts  of  the  kaolin 
and  oxide,  and  as  the  percentages  of  the  latter  increase 
there  is  a  slight  rise  in  the  melting  point.  All  the  mixtures 
with  from  20  to  90  per  cent,  of  titanic  oxide  melt  between 
cones  19  and  26,  and  no  marked  maxima  and  minima 
(or  eutectic)  occur  as  in  the  silica  and  alr.nvna  mixtures. 
The  following  table  gives  a  resume  of  the  author's  ob- 
servations : — 


Per- 

Per- 

Per- 

Per- 

centages 

centage 

centage 

Melts 

centages 

Melts 

of 

Melts 

of 

of 

at 

of 

at 

Zettlitz 

at 

TiO.. 

SiO». 

Z-cone. 

A1203. 

Z-cone. 

kaolin. 

Z-cone. 

0  + 

100 

36 

100 

42 

100 

35 

10  + 

90 

33—34 

90 

— 

90 

30 

20  + 

80 

29—30 

80 

37 

80 

-26 

30  + 

70 

26 

70 

-35 

70 

20 

40  + 

60 

20 

60 

33 

60 

-20 

50  + 

50 

27 

50 

+  33 

50 

19—20 

60  + 

40 

+  30 

40 

33—3' 

40 

20 

70  + 

30 

29 

30 

31 

30 

+  20 

80  + 

20 

29—30 

20 

-29 

20 

-26 

90  + 

10 

-29 

10 

-28 

10 

26 

100  + 

0 

-27 

0 

-27 

0 

-27 

— W.  C.  H. 


Patents. 


Wood  ;    Process  and  preparation  for  preserving .     D. 

Lorach,  Mulhausen,  Elsass,  Germanv.     Eng.  Pat.  5051, 
March  5,  1908. 

Wood  is  preserved  against  splitting  and  rotting  by  the 
application  of  a  special  coating,  consisting  of  about 
65  per  cent,  of  plaster  (calcium  sulphate),  30  per  cent, 
of  resin  oil,  and  5  per  cent,  of  benzine  varnish  (a  10  per 
cent,  solution  of  colophony  in  purified  benzine). — W.  C.  H. 

Cement  clinkers  ;    Method  and  apparatus  for  utilising  the 

heat  from .     T.  C.  King,  New  York,  Assignor  to 

National  Metallurgic  Co.,  Jersey  City.  N.J.     U.S.  Pat. 
894,507,  July  28,  1908. 

The  hot  cement  clinker  issuing  from  the  kiln  is  charged 
into  chambers,  into  which,  as  soon  as  they  have  become 
heated  by  the  clinker,  a  "  heat  absorbing  medium " 
is  introduced,  the  charging  of  hot  clinker  into  a  chamber 
thus  alternating  with  the  introduction  of  the  "  heat 
absorbing  medium."  This  medium  is  then  withdrawn 
and  conveyed  to  the  place  where  it  is  utilised. — A.  G.  L. 

Cement  ;     Apparatus    for    treating .     O.     Gerlach, 

Iola,  Kansas.     U.S.  Pat.  894,825,  Aug.  4,  1908. 

The  lower  end  of  a  rotatory  kiln  is  provided  with  a 
stationary  closure,  which  carries  the  burner  and  has  an 
opening  at  the  bottom.  The  burnt  clinker  drops  through 
this  opening  into  a  tank  of  water  situated  immediately 
beneath  the  opening,  A  conveyor  worked  by  the  rotatory 
kiln  removes  the  clinker  from  this  tank. — A.  G.  L. 

Cement  medium  compound.      C.  H.  Land,  Detroit,  Mich. 
U.S.   Pat.   895,094,   Aug.   4,   1908. 

The  cement  consists  of  an  oxide  which  can  combine 
with  phosphoric  acid,  sodium  phosphate,  copaiba  balsam, 
oil  of  tar,  and  oil  of  lavender. — A.  G.  L. 
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[Sept.  15,  1908. 


Puzzolane  [puzzuolana]  and  other  volcanic  earths  ;   Process 

for  the.   further   treatment  of for  the   purpose  of 

facilitating  their  admixture  and  binding  with  lime  and 
cement.  E.  Bougleux,  Pisa,  Italv.  Eng.  Pat.  467, 
Jan.  8,  1908. 

See  Fr.  Pat.  384,930  of  1907  ;  this  J.,  1908,  506.— T.  F.  B. 

Peat;    Manufacture  of  a  material  from for  electric 

and  heat  insulation,  sound  deadening,  and  other  'purposes. 
H.  Branco  and  (i.  Gumpert.  Charlottenburg,  Germany. 
Eng.  Pat,  8017,  April  10,  1908. 

Moist  or  air-dried  pent  is  treated  in  breakers  to  dis- 
integrate it,  and  to  entangle  or  "felt"  the  fibres,  and 
separate  foreign  substances ;  the  mass  is  treated  with 
dry  steam  for  2  or  3  hours,  and  moulded  under  pressure 
into  plates,  blocks,  strips,  spheres,  rope,  or  other  forms. 

—A.  T.  L 


X.— METALS     AND     METALLURGY. 

Aluminium  and  zinc  ;     Production  of  hydrogen   peroxide 
from .     H.  T.  Barnes  and  G.  W.  Shearer.     See  XIB. 

Iron    and    steel ;     Determination    of    vanadium    in . 

E.  de  M.  Campbell  and  E.  le  G.  Woodhams.     J.  Am. 
Chem.  Soc,  1908.  30,  1233—1236. 

The  detection  depends  upon  the  fact  that  where  vana- 
dium is  present  in  iron  or  steel,  and  the  metal  is  dissolved 
in  dilute  sulphuric  acid,  a  considerable  proportion  of  the 
vanadium  will  remain  in  the  insoluble  residue,  from  which 
it  may  be  extracted  by  fusion  with  sodium  carbonate, 
and  its  presence  may  be  detected  by  oxidation  to  the  red 
pervanadic  acid,  by  addition  of  hydrogen  peroxide  to  the 
cold  .solution,  after  acidification  with  nitric  acid.  The 
quantitative  separation  of  the  vanadium  is  based  upon 
two  principles,  new.  as  the  authors  think,  in  their  appli- 
cation to  analytical  work.  First,  that  when  vanadium 
and  chromium  are  in  solution,  as  sulphates  in  a  concen- 
trated solution  of  ferrous  sulphate,  this  latter  may  be 
almost  completely  precipitated  as  coarse,  easily  filtered 
crystals,  by  the  addition  of  not  less  than  three  volumes 
of  alcohol,  whilst  the  vanadium  and  chromium  remain  in 
solution.  Second,  that  where  a.  mixture  of  oxides  contain- 
ing iron,  manganese,  chromium,  and  vanadium  is  first 
fused  with  sodium  carbonate  alone,  and  then  the  fusion 
continued  after  the  addition  of  a  small  amount  of  some 
reducing  agent,  such  as  charcoal,  the  sodium  chromate 
formed  during  the  first  portion  of  the  fusion  will  be  reduced 
to  insoluble  chromic  oxide,  so  that  the  soluble  scdium 
vanadate  may  be  readily  extracted  with  water,  thus 
effecting  a  quantitative  separation  of  vanadium  from 
chromium. 

To  detect  vanadium,  5  grins,  of  the  sample  in  a  250  c.c. 
flask,  are  dissolved  in  14  c.c.  of  sulphuric  acid  of  sp.  gr. 
1-51,  and  25 — 30  c.c.  of  water,  the  liquid  being  boiled 
till  action  ceases.  The  insoluble  residue  is  filtered  off 
and  washed  with  water  acidified  with  sulphuric  acid. 
The  filter  is  burnt  off  (and  in  the  case  of  pig  irons,  the 
temperature  is  raised  till  all  the  graphitic  carbon  is  burnt 
off,  and  the  silica  is  removed  by  hydrofluoric  acid),  and 
the  residue  is  then  fused  with  3  grms.  of  sodium  carbonate 
for  10  minutes.  The  cooled  mass  is  digested  with 
25—30  c.c.  of  hot  water,  filtered,  the  filtrate  acidified  with 

nitric  acid  and  concentrated  to  10 — 12  c.c.  After  cooling, 
a  drop  or  two  of  hydrogen  peroxide  is  added;  the 
presence  of  vanadium  is  indicated  by  a  pink  or  red  colora- 
tion, and  (he  depth  of  the  colour  is  some  guide  to  the 
amount    present. 

'I'n  determine  vanadium,  5  grms,  of  tin-  sample  are 
dissolved  as  above,  the  insoluble  residue  washed  with 
hot  wafer  instead  of  Sulphuric  acid,  and  treated  as  above, 

till  ready  for  fusion  with  sodium  carbonate.  The  filtrate 
and  washings  are  boiled  down  to  about  50  c.c,  saturated 
with  hydrogen  BuLphide  to  precipitate  copper  and  arsenic, 

boiled  down   further  to  about    35  O.C.,  cooled,  and    100  C.C. 

of  alcohol  gradually  added.  The  flask  is  stoppered, 
frequently  shaken  during  5  or  10  minutes,  and  the  pre- 
cipitated ferrous   sulphate  filtered  off  and  washed   with 

alcohol   diluted    with   one-third   of   its   volume    of    water. 


(In  all  these  operations  denatured  alcohol  may  be  used.) 
The  filtrate  and  washings  are  rinsed  into  a  600  c.c.  beaker, 
15 — 20  c.c.  of  hydrogen  peroxide  added  to  peroxidise 
the  small  amount  of  iron  remaining  in  solution,  the 
liquid  heated  to  boiling,  made  just  alkaline  with  sodium 
carbonate,  and  kept  at  boiling  point  till  the  precipitate 
(iron,  manganese,  chromium,  vanadium)  has  become 
flocculent.  It  is  filtered,  washed  with  hot  0-5  per  cent, 
solution  of  sodium  carbonate  till  free  from  sulphates, 
and  dried.  It  is  now  placed  in  a  platinum  crucible 
with  the  original  insoluble  residue,  carefully  burnt  off, 
then  fused  for  15 — 20  minutes  with  5  grms.  of  sodium 
carbonate,  at  as  low  a  temperature  as  possible.  Then 
0-3 — 0-4  grm.  of  powdered  charcoal  is  added  (which  reduces 
any  chromate  formed)  and  the  fusion  continued  for 
ten  minutes  more.  After  cooling,  the  fusion  is  treated 
with  hot  water,  filtered  and  washed.  To  the  filtrate 
20  c.c.  of  sulphuric  acid  (sp.  gr.  1-51)  are  added,  then 
3 — 4  c.c.  of  3  per  cent,  solution  of  permanganate,  the 
liquid  is  boiled  for  5  minutes,  and  sulphurous  acid  added 
till  the  permanganate  and  the  vanadic  acid  are  reduced. 
The  liquid  is  now  concentrated  till  it  fumes  freely,  cooled, 
diluted  with  water  to  about  60  c.c,  and  titrated  warm 
with  A/20  permanganate  solution. — J.  T.  D. 

Steel ;  Determination  of  vanadium,  molybdenum,  chromium 

and  nickel  in .     A.  A.  Blair.     J.  Am.  Chem.  Soc. 

1908,  30,  1229—1233. 
The  method  consists  broadly  in  treating  the  hydrochloric 
acid  solution  of  the  metals  with  ether,  which  removes  most 
of  the  iron  and  the  whole  of  the  molybdenum  ;  precipi- 
tating chromium  and  nickel  (and  iron)  from  the  acid 
solution  by  means  of  sodium  hydroxide ;  and  after 
filtering  and  acidifying  with  nitric  acid,  separating  the 
vanadium  as  lead  vanadate.  Two  grms.  of  the 
sample  are  dissolved  in  nitric  acid,  with  addition 
of  hydrochloric  acid  if  necessary,  evaporated  to 
dryness,  redissolved  in  hydrochloric  acid,  and 
evaporated  to  a  syrup.  This  is  then  dissolved  in  a  little 
hydrochloric  acid  of  sp.  gr.  1-1,  cooled  in  ice-water,  and 
washed  into  a  250  c.c.  separating  funnel  with  as  little  of 
the  acid  as  possible.  Ether  (80  c.c.)  is  now  added,  well 
shaken,  and  allowed  to  separate  ;  the  lower  layer  is  run 
into  a  second  funnel,  the  sides  of  the  first  are  washed 
down  with  10 — 15  c.c.  of  the  acid,  the  shaking  and  settle- 
ment repeated,  and  the  lower  layer  run  off  into  the  second 
funnel.  The  liquid  in  this  is  shaken  up  with  50  c.c.  of 
ether,  allowed  to  separate,  the  lower  layer  run  into  a 
beaker,  and  evaporated  nearly  to  dryness.  Nitric  acid 
is  now  added,  the  solution  evaporated  to  a  syrup  to  expel 
hydrochloric  acid,  20  c.c.  of  water  added,  and  a  few 
drops  of  sulphurous  acid  to  reduce  any  chromate  that 
may  have  been  formed.  The  liquid  is  boiled,  and  poured 
slowly,  with  stirring,  into  a  boiling  solution  of  sodium 
hydroxide  (100  grms.  in  the  litre);  the  boiling  is  con- 
tinued for  a  few  minutes,  the  precipitate  allowed  to 
settle,  filtered,  and  washed,  twice  by  decantation,  then 
on  the  filter  till  the  filtrate  measures  about  300  c.c.  The 
filtrate  is  made  just  acid  with  nitric  acid,  then  alkaline 
with  a  few  drops  of  sodium  hydroxide,  boiled  and  filtered 
again.  To  the  filtrate  10  c.c.  of  10  per  cent,  lead  acetate 
solution  are  added,  then  enough  acetic  acid  to  make  it 
decidedly  acid  ;  it  is  boiled  and  filtered,  and  the  pre- 
cipitate (containing  all  the  vanadium  as  lead  vanadate) 
washed  with  hot  water.  It  is  now  dissolved  in  dilute 
hydrochloric  acid,  evaporated  nearly  to  dryness,  evaporated 
again  with  50  c.c.  of  hydrochloric  acid,  and  again  with 
10  c.c.  of  strong  sulphuric  acid  until  it  fumes  freely. 
When  cold  it  is  diluted  with  water  to  150  c.c,  heated  to 
60° — 70°  C,  and  titrated  with  permanganate.  (V  (>!Uf>7 
X  Fe).  The  sodium  hydroxide  precipitates  and  filters 
are  burnt  off  and  fused  with  2  grms.  of  sodium  carbonate 
and  0-5  grm.  of  potassium  nitrate,  the  fusion  extracted 
with  water  and  filtered.  On  the  filter  are  the  nickel, 
copper,  iron,  and  part  of  the  manganese,  and  in  the 
filtrate  the  rest  of  the  manganese  and  the  chromium. 
In  the  filtrate  the  sodium  salts  arc  converted  into  nitrates 

by  adding  enough  ammonium  nitrate,  and  the  liquid  is 
evaporated  to  small  hulk,  a  few  drops  of  ammonia  being 

occasionally  added.  1 1 ■  is  now  diluted  to  60  c.c.  boiled, 
filtered,     and     the     precipitate     washed.      The     liltrale     is 
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boikd  to  expel  ammonia,  the  chromium  reduced  by 
sulphurous  acid,  and  (after  boiling  oiT  the  excess)  pre- 
cipitated by  ammonia,  filtered,  washed,  ignited,  and 
weighed.  The  rilter  with  the  insoluble  matter  from 
the  fusion  is  returned  to  the  orucible  in  which  the  fusion 
was  made,  burnt  off,  dissolved  in  hydrochloric  acid. 
diluted,  the  oopper  precipitated  by  hydrogen  sulphide 
and  filtered  off,  the  filtrate  evaporated  with  sulphuric 
aeid  to  expel  hydroehlorie  aeid.  diluted,  excess  of  ammonia 
added,  ami  the  nickel  deposited  eloetrolytieally.  The 
ethereal  solution  ia  shaken  with  water,  which  dissolves 
the  iron  and  molybdenum  :  the  solution  is  drawn  off  and 
evaporated  to  dryness,  then  again  evaporated  with  10  e.e. 
of  strong  Sulphuric  acid  to  fuming.  After  cooling,  it  is 
dissolved  in  100  e.e.  of  water,  carefully  deoxidised  with 
ammonium  bisulphite, the  excess  of  sulphurous  acid  boiled 
off.  the  liquid  cooled,  transferred  to  a  200  c.c.  pressure 
bottle,  saturated  with  hydrogen  sulphide,  and  the  closed 
bottle  heated  in  a  water-bath  for  several  hours  and  slowly 
cooled.  The  precipitate  is  collected  on  a  Gooch  crucible, 
and  washed  Hist  with  water  containing  a  little  sulphuric 
aeid  and  then  with  alcohol.  The  Gooch  crucible 
is  now  placed  on  a  small  triangle  inside  a  large 
porcelain  crucible  so  as  not  to  touch  it,  the  porcelain 
crucible  covered  with  a  watch-glass  and  carefully  heated 
till  there  is  no  longer  a  smell  of  sulphurous  acid,  then 
covered  with  a  porcelain  lid  and  heated  till  the  molyb- 
denum sulphide  becomes  bluish-white.  The  Gooch 
crucible  is  now  heated  directly  to  faint  redness  till  constant 
in  weight  ;  it  is  then  connected  with  the  vacuum  flask, 
and  the  molybdenum  trioxide  washed  out  with  ammonia, 
its  amount  being  given  by  the  loss  of  weight  of  the 
crucible.— J.  T.  D. 

Slags :     Alumina    in    copper   blast   furnace .     C.    F. 

Shelby.  Eng.  and  Min.  J.  1908,  86,  270—275. 
The  paper  deals  at  considerable  length  with  the  important, 
but  unsettled  question,  as  to  whether  the  alumina  in 
blast  furnace  slags  has  basic  or  acidic  properties,  or  if  it 
only  acts  as  an  inert  foreign  substance  thickening  the  slag. 
The  author  maintains  that  the  alumina  is  an  active  acid 
and  enters  into  definite  chemical  combination  with  the 
bases  present,  and  that  the  slag  produced  by  the  great 
majority  of  copper-matting  blast  furnaces  is  a  true 
bi-silicate-aluminate,  the  ratio  between  the  oxygen  in 
the  silica  and  alumina  together,  to  that  in  the  bases,  being 
2 — 1.  He  tabulates  the  analyses  of  a  number  of  typical 
American  slags  taken  at  random  from  the  different  copper- 
smelting  districts.  These  slags,  many  of  which  are  the 
average  of  hundreds  of  assays,  vary  greatly  in  composition, 
the  silica  ranging  from  34-3  to  48  per  cent.,  alumina  from 
2  to  120,  ferrous  and  manganous  oxides  from  20  to  37-6, 
lime  from  8-2  to  25-8,  magnesia  from  nil  to  13,  and  baryta 
from  nil  to  62  per  cent.  In  spite  of  this  diversity  of 
composition,  the  oxygen  ratios  of  acid  to  base,  counting 
alumina  as  an  acid,  is  almost  exactly  2  to  1.  Zinc  oxide, 
where  present,  is  however  not  included  in  the  calculation, 
as  its  action  is  doubtful,  the  author  favouring  the  opinion 
that  it  is  largely  held  in  suspension  in  the  slag  and  not 
chemically  combined  with  it.  He  includes  in  his  paper 
an  extensive  analytical  table,  from  the  research  of 
H.  O.  Hofman,  showing  the  effect  of  replacing  in  turn,  and 
step  by  step,  according  to  their  oxygen  equivalents,  each 
of  the  elementary  constituent  parts  of  a  "  standard " 
mono-s'licate  slag,  by  alumina.  On  substituting  alumina 
for  the  base,  until  the  slag  became  a  bi-silicate,  counting 
alumina  as  an  acid,  no  ill  effect  was  produced,  but  the 
attempt  to  substitute  alumina  for  silica,  immediately 
raised  the  melting  point  of  the  slag.  In  the  case  of  the 
Mansfeld  slag,  with  its  high  silica  and  alumina  content,  it  is 
suggested  that  the  strong  alkalis  present,  account  for 
much  of  the  excess  of  silica,  and  that  the  remainder, 
together  with  the  alumina,  unite  with  the  earthy  bases 
to  form  a  tri-silicate  slag.  Two  analyses  of  glass  and  a 
number  of  iron  blastfurnace  slags  are  given  for  comparison. 

— F.  R. 

Mineral  production  of  Cape  Colony.     Board  of  Trade  J., 

Aug.  27,  1908.     [T.R.I 
The    following    statistics    of   the    production    of   certain 
minerals  in  Cape  Colony  during  the  year  ended  Dec.  31, 


l!M7.  with  corresponding  figures  for  the  preceding  year, 
are  taken  from  the  Report  of  the  Inspector  of  Mines, 
Kiinberley  :  — 


1906. 

1907. 

Quantity. 

Value. 

Quantity. 

Value. 

£ 

£ 

Diamonds.  .  Carats 

2,742,868 

6,992,811 

2,580,954 

6,315,289 

Coal — 

Tons  of  2000  lb. 

142,877 

117,852 

144,040 

118,776 

Copper — 

Tons  of  2240  lb. 

85,353 

496,812 

78,935 

601,824 

Tin»— 

Tons  of  2240  lb. 

106 

11,564 

144 

14,400 

Asbestos— 

Tons  of  2000  lb. 

522 

9,600 

604 

9,060 

*  From  statistics  furnished  by  the  Customs  Department,  it 
appears  that  the  quantity  of  tin  ore  exported  in  1906  was  2119  cwt., 
valued  at  £11,564.  while  in  1907  it  was  3569  cwt.,  valued  at 
£18,541. 

Antimony  mining  in  New  Brunswick.      Board  of  Trade  J., 
'  Aug.  27,  1908.      [T.R.] 

A  company  have  commenced  working  the  antimony 
deposits  at  Lake  George,  York  County,  New  Brunswick. 
The  property  extends  over  two  square  miles  and  contains 
two  well  defined  veins  of  antimony  ore.  Two  main  shafts 
have  been  sunk  to  a  depth  of  220  and  260  feet  respectively, 
having  the  usual  levels  ;  eight  other  shafts  have  been 
sunk  to  a  depth  of  25  to  100  feet  each,  all  showing  pay 
ore,  thus  proving  the  veins  for  more  than  a  mile  in  one 
prevailing  direction.  The  ore  is  of  good  quality,  the  veins 
varying  from  6  inches  to  4  feet  in  thickness.  The  property 
is  about  24  miles  from  Fredericton,  the  capital  of  New 
Brunswick,  and  access  to  both  that  city  and  St.  John, 
the  chief  shipping  port  of  the  province,  is  obtained  either 
by  rail  or  by  water  navigation  on  the  St.  John  River 
during  the  summer. 


Manganese  ores  ;   Production  of  — 
U.S.  Geol.  Survey,   1908. 


-  in  the  United  States. 
[T.R.] 


The  production  of  true  manganese  ores  in  1907, 
i.e.,  other  than  "  manganiferous  ores,"  amounted  to 
5,604  long  tons.  Toward  the  close  of  1902  there  occurred 
a  sudden  drop  in  production,  due  to  the  cessation  of 
mining  operations  in  North-western  Georgia,  after  which 
there  was  a  steady  increase  from  the  2,825  tons  produced 
in  1903  to  6,921  tons  in  1906.  The  bulk  of  the  production 
was,  as  usual,  in  Virginia,  amounting  to  4,604  tons. 
South  Carolina  joined  the  rank  of  producers  for  the  first 
time  since  1903,  and  produced  more  ore  than  in  any 
previous  year,  being  credited  with  800  tons.  Tennessee, 
which  reported  100  tons,  also  showed  an  increase  and  a 
fair  promise  of  becoming  something  more  than  a  mere 
intermittent  producer.  California  produced  100  toiis 
more  ore  than  in  any  year  since  1902.  On  the  other 
hand,  Georgia  and  Arkansas,  which  contain  some  of 
the  most  important  manganese  deposits  in  the  country, 
were  not  in  the  list  of  producers  of  manganese  in  1907, 
although  Arkansas  produced  considerable  manganiferous 
iron  ore.  The  Utah  mines,  which  gave  fair  promise  for 
several  years,  were  again  idle.  During  1907  there  were 
209,032  tons  of  manganese  ore,  valued  at  $1,793,143, 
imported  for  consumption  into  the  United  States.  The 
importation  of  1906  amounted  to  221,260  tons,  valued 
at  $1,696,043.  On  account  of  the  small  domestic  pro- 
duction of  manganese  ores  and  the  small  portion  of  even 
this  product  used  in  making  spiegeleisen  and  ferro- 
manganese  the  importation  of  foreign  manganese  ore 
is  a  matter  of  considerable  and  increasing  importance 
as  the  iron  and  steel  industry  in  this  country  develops. 
By  far  the  largest  quantity  of  manganese  ore  was  obtained 
from  India. 

The  total  production  of  manganiferous  ores  in  the 
United  States  in  1907  was  425,160  long  tons,  as  follows  : — 
Arkansas,  4,133  tons;  Colorado,  99,711  tons;  Lake 
Superior  region,  314,316  tons,  and  New  Mexico,  7,000  tons. 
The  only  portion  of  this  production  used  in  the  manu- 
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facture  of  manganese  and  spiegeleisen  was  67,514  tons 
of  manganiferous  smelted  ore  produced  in  the  Leadville 
district. 

During  1907  manganiferous  residuum  from  zinc  roasting 
at  certain  zinc  oxide  works  in  New  Jersey  was  produced 
to  the  amount  of  93,413  long  tons  valued  at  $280,239. 
This  was  used  in  the  manufacture  of  spiegeleisen  and 
manganese.  The  crude  ore  consists  of  a  mixture  of 
franklinite  and  willemite,  the  former  being  predominant. 
During  the  roasting  the  bulk  of  the  zinc  is  removed 
as  zinc  oxide  and  the  residuum  consists  of  a  mass  of 
manganese  and  iron  oxides. 

The  total  production  of  ferromanganese  and  spiegeleisen 
in  the  United  States  in  1907  was '339,348  long  tons,  of 
which  55,918  tons  were  ferromanganese  and  283,430  tons 
were  spiegeleisen.  This  total  exceeds  the  production 
of  1906  by  38,848  tons.  The  production  in  1906  was 
300,500  long  tons,  of  which  55,520  tons  were  ferro 
manganese  and  244,980  tons  were  spiegeleisen.  Of  the 
total  output  in  1907  251,747  tons  were  produced  in 
Pennsylvania,  and  the  rest  in  New  Jersey,  Maryland, 
Illinois,  and  Colorado.  The  production  of  spiegeleisen 
was  begun  in  the  United  States  in  1870  from  the 
manganiferous  residuum  of  New  Jersey  zinc  oxide  works. 

Mineral  exports  from  Brazil.     Eng.  and  Min.  J.,    1908, 

303.     [T.R.] 
The  following  are  the  official  figures  for  the  exports  of 
minerals  from  Brazil  in  1906  and  1907,  in  metric  tons  : — 


1906. 

1907. 

Manganese  ore 

121,331 
4,352 
6.123 

236  778 

Monazite  sand   

Mira 

4,437 
4.501    \ 

Exports  of  gold  bullion  were  4,548  oz.  in  1906,  and 
3,779  oz.  in  1907;  this  does  not  give  the  full  amount 
of  gold  shipped,  however  ;  only  that  in  the  form  of  bullion. 

Patents. 

Tantalum ;    Process   for   hardening .     Siemens    und 

Halske  Aktienges.,  Berlin.  Eng.  Pat.  G051,  Mar.  IS. 
1908.  Under  Int.  Conv.,  Mar.  26,  1907. 
Tantalum  is  hardened  by  adding  1  — 10  per  cent,  of  silicon. 
For  this  purpose,  a  mixture  of  powdered  tantalum  and 
silicon  is  moulded  under  high  pressure  into  a  suitable 
shape,  and  then  melted  by  an  electric  arc,  preferably 
between  tantalum  electrodes,  in  a  vacuum.  For  making 
wire,  2 — 3  per  cent,  of  silicon  is  added  ;  for  parts  of 
machines  or  tools,  5 — 10  per  cent,  is  preferred. — A.  G.  L. 

Armour  plates  and  other  articles  ;    Manufacture  of . 

Cammell  Laird  and  Co.,  Ltd.,  W.  A.  Hartley  and  B.  H. 

Deby,    Sheffield,    Yorks.     Eng.    Pat.    15.976,    July    11, 

1907. 
An  armour  plate  or  the  like  is  reheated  in  such  a  manner 
that  only  a  desired  thickness  of  the  face  portion  attains  a 
temperature  higher  than  the  critical  temperature  of  the 
alloy  of  which  it  consists,  the  remainder  of  the  plate  being 
kept  below  its  critical  temperature.  The  temperature 
of  the  face  is  then  allowed  to  fall,  and  that  of  the  remainder 
of  the  plate  to  rise,  until  the  temperatures  are  equalised 
at  a  point  below  the  critical  temperatures,  when  the  plate 
is  chilled  as  usual.  The  object  of  the  invention  is  to 
avoid  unequal  strains  in  the  plate. — A.  G.  L. 

Iron  or  steel ;    Improvements  in  the  manufacture  of 

by  the  bask  Bessemer  process.  J.  Flohr,  DudelangQ 
Luxembourg.  Eng.  Pat.  9554,  May  2,  1908. 
To  assist  in  purifying  the  metal,  briquettes  of  calcium 
hydroxide  are  added  to  the  converter  oharge  towards 
the  end  of  the  deoarburising  stage,  or  during  dephos- 
phorising.— F.  R. 

Iron  and  steel  wire  and  oihei  rolled  nun  ;  Improved  process 

for   preventing   the    oxidation    of -,  through    cooling 

immediately  after  being   rolled.      C.    P.    Dehiich.   Coblenz, 

Germany.     Eng.  Pat.  17,038,  .Inly  20,  I9<>7. 
The  hoi  wire,  or  other  rolled   metal,   immediately  on 
leaving  the  rollers,  is  led  into  a  bath  of  molten  lead,  of 


the  same  temperature  as  the  rolled  material,  where  it  is 
allowed  to  cool,  out  of  contact  with  the  air,  to  about 
340°  C.  On  removal  from  the  cooled  bath  no  oxidation 
takes  place. — F.  R. 

Metals  ;    Raising   the   elastic   limit  of and   relieving 

tin  in    of   injurious   strains.     A.    H.    Emery,    Stamford, 
Conn.     U.S.  Pat.  894.428,  July  28,  1908. 

The  metal  is  first  hardened  and  then  tempered  "  by 
annealing."  It  is  next  loaded,  in  the  direction  of  the 
load  it  is  to  bear,  sufficiently  well  to  give  it  a  permanent 
set,  and  increase  the  limit  of  its  elasticity,  and  is  then 
annealed  at  a  low  temperature,  not  sufficient  to  reduce  the 
limit  of  elasticity,  but  sufficient  to  greatly  reduce  the 
curve  of  fatigue.  The  operations  of  loading  and  annealing 
are  repeated  as  often  as  is  necessary. — A.  T.  L. 

Cyanide  lank.     R.   S.   Browne,   Alameda,  Cal.   U.S.   Pat. 
894,254,  July  28,  1908. 

The  bottom  of  the  tank  is  furnished  with  a  number  of 
inverted  conical  pockets,  each  provided  with  a  valve- 
controlled  discharge  pipe,  and  vertical  air-pipes  are  pro- 
vided extending  from  the  upper  part  of  the  tank  to  points 
near  the  bottom  of  each  pocket. — A.  T.  L. 

Precious  metals  ;    Extracting from  ores.     I.    Kitsee, 

Philadelphia,  Pa.     U.S.  Pat.  894,215,  July  28,  1908. 

The  ors,  ifor  example  an  ore  of  gold,  is  subjected  to  the 
solvent  action  of  two  solutions ;  one  solution  is  the 
chlorinated  liquid  obtained  in  the  positive  compartment 
of  an  electrolytic  cell  in  which  an  alkali  or  alkaline  earth 
chloride  has  been  electrolysed,  and  the  second  solution  is 
,/btained  similarly  from  an  alkali  or  alkaline  earth  nitrate. 

—A.  T.  L. 

Ores  ;    Improvement  in  the  concentration  of .     A.  J. 

Francois   de    Bavay,    Kew,    Victoria,    Australia.     Eng. 
Pat,  17,364,  July  29,  1907. 

A  weak  solution  of  sulphurous  acid,  or  other  chemical 
having  a  great  affinity  for  oxygen,  is  added  to  the  water 
used  in  ordinary  concentration,  to  prevent  the  formation 
of,  or  to  remove,  air  films  from  the  metallic  particles. 

— F.  R. 

Sulphide  ores  ;    Furnace  for  roasting .     H.  Petersen, 

Berlin.     Eng.  Pat.   15,941,  July   11,   1907. 

A  composite  muffle  furnace  for  roasting  zinc  blende  or 
similar  ore  is  provided  with  one  fire-place  for  every  two 
adjoining  furnaces.  The  hot  gases  from  the  fire-place 
first  heat  the  lowest  muffles  of  the  two  furnaces  and  are 
then  divided  into  two  parts  by  means  of  a  flue  provided 
with  a  partition.  One  part  serves  to  heat  the  upper  muffles 
of  one  furnace,  the  other  part  heating  the  corresponding 
muffles  of  the  second  furnace.  The  ore  is  charged  into  the 
highest  muffles,  and  travels  downwards  to  the  lowest 
muffles.  By  these  means  the  lowest  muffles  only  are 
strongly  heated,  the  heating  in  the  upper  muffles  being 
comparatively  gentle. — A.  G.  L. 

Iron;    Smelting  ores  of .     E.    1).   Kendall.   Sewaren, 

N.J.,  Assignor  to  E.  N.  Dickenson.  Stovall,  N.C..  and 
A.  R.  Ledoux,  New  York.  U.S.  Pat.  894,796,  July  28, 
1908. 
The  comminuted  ore  is  thoroughly  mixed  with  a 
comminuted  Blag-forming  substance  such  as  limestone. 
and  the  mass  is  mixed  with  petroleum,  comparatively 
non-volatile  at  ordinary  temperatures,  in  sufficient 
quantity  t<>  form  the  sole  reducing  agent. — A.  T.  L. 

\()xygenated\     Products    and    by-products    of    the    chemical 
treatment    of    ores,    especially    mixed    ores  ;     Process    for 

the     utilisation     of     .      G.      Kvans.     Stroud     Green, 

Middlesex.      Eng.    Pat.    17.125.   duly   26,    1907. 

It  is  proposed  to  utilise  comparatively  worthless  residue! 

of  oxides,  sulphates,  or  carbonates,  or  mixtures  of  these. 
for   the   reduction   of    Valuable   sulphide   (or  selenide)   ores. 

without  previous  roasting,  so  as  to  give  a  metal  or  alloy 

and  sulphur  dioxide  in  a  practically  undiluted  state. 
For  Instance,  a  mixture,  containing  lead  sulphate  and 
ferric    oxide,    would    be    heated    with,    say,    galena,    in 
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the        following         proportions :— mPbSO«+2nFe.,0.,+    j 

-  PI  v  [2m  7n)Pb  •  taFeS  (2m  |  3n)SOr  Or, 
a  residue  containing  ferric  oxide  and  stannic  oxide. 
might  be  similarly  treated  to  furnish  an  alloy  of  tin  and 
lead.  The  heating  is  preferably  carried  out  in  dosed 
l>ots  or.* crucibles,  provided  with  an  outlet  for  the  gas 
above  and  for  the  molten  metal  below,  and  with  an 
inlet   near  the  top,   for  supplying  the  mixture.  —  P.  SoDN. 

Zinc  ores, dross,  tic.;   Apparatus  for  </■-•<  in  smelting  — — . 

K.  H.  Hopkins,  Addlestone.  Surrey.     Eng.  Pat.  25,099, 

Nov.  12,  1907. 
A  perforated  lire-clay  tube,  tilled  with  coke  or  charcoal, 
is  fitted  into  the  outer  end  of  the  ordinary  fire-clay 
condenser  to  prevent  aeeess  of  air.  Carbon  monoxide 
escapes  into  the  annular  space  between  the  tube  and- the 
condenser,  obviating  the  necessity  for  luting.  A  similar 
tube  may  be  titted  into  the  inner  end  of  the  condenser, 
to  separate  the  lead  funics  vaporised  with  the  zinc. — F.  R. 

Tin  :    Extraction  of from  arts,  slag  or  refuse.     H. 

Muhlinghaus,  Wiesbaden.  Germany.     Eng.  Pat.  25,4b'0, 
Nov.  16,  1907. 

The  material  is  melted  in  any  suitable  furnace,  and  the 
molten  tin-bearing  ore.  or  slag,  continuously  flows  into 
and  through  another  furnace  containing  glowing  coke. 
The  tin  is  reduced  to  metal  by  the  coke  and  is  then 
oxidised  and  volatilised  by  a  blast  of  hot  air  passing  up 
through  the  furnace.  The  fumes  carrying  the  tin  pass 
directly  from  the  second  furnace  into  condensing 
chambers. — F.  R. 

Coppir  ;    Recovering from  ores.     W.   B.  Potter,  St. 

Louis.  Mo..  Assignor  to  Esmeralda  Copper  Precipitating 
Co.,  Chicago,  111.     U.S.  Pat.  894,902,  Aug.  4,  1908. 

The  ore  is  leached  with  a  reagent  suitable  for  forming 
a  cupric  sulphate  solution.  Free  acid  is  neutralised  by 
means  of  limestone,  and  the  neutral  solution  is  charged 
with  sulphur  dioxide,  and  heated  to  about  260°  F.  under 
a  pressure  of  about  100  lb.  per  sq.  in.,  to  precipitate 
metallic  copper.  The  spent  solution  containing  free  acid 
is  used  for  dissolving  copper  from  a  new  lot  of  ore. 

—A.  T.  L. 

Metals  [especially  copper]  ;   Apparatus  for  converting . 

R.    L.    Lloyd,    Cananea,    Mexico.     Eng.    Pat.    15,963, 
July  11,  1907.     Under  Int.  Conv.,  Aug.  4,  1906. 

The  apparatus  comprises  two  cylindrical  rotatable  con- 
verters connected  by  a  hearth.  In  the  first  converter 
a  mixture  of  impure  copper  matte  and  flux  is  "  blown  " 
to  pure  copper  matte  and  slag.  The  latter  overflows 
over  a  dam  at  the  end  of  the  converter  into  the  hearth, 
from  which  it  is  tapped.  On  then  rotating  the  converter, 
the  copper  sulphide  flows  into  the  hearth,  from  which 
it  is  allowed  to  flow  into  the  second  converter,  where 
it  is  "  blown  "  to  metallic  copper,  which  flows  into  a 
second  hearth,  where  it  may  be  poled,  etc.  The  first 
converter  is  charged  with  matte  and  flux  from  a  hearth 
fed  by  two  separate  rotatable  feeding  cylinders.  This 
third  hearth  is  provided  with  a  .furnace,  which  serves  as 
a  source  of  auxiliary  heat  when  necessary.  The  blast 
from  the  first  converter  traverses  the  feeding  cylinders 
and  the  second  converter  on  its  way  to  the  chimney, 
thereby  facilitating  the  reaction  in  the  second  converter, 
in  which  little  heat  is  generated. — A.  G.  L. 

Zinc    and    other    volatile    metals ;     Process    of    extraction 

of from    ores    and    metallurgical    products.     W. 

Troeller.  Fr.  Pat.  388,503,  March  25,  1908. 
A  thick  bed  consisting  of  a  mixture  of  the  ore,  etc.,  and 
of  the  combustible  is  charged  on  to  the  grate  of  a  furnace, 
which  can  be  easily  emptied  by  turning  (e.g.  a  converter). 
After  lighting,  a  current  of  air  is  driven  through  the  mass, 
so  violent  that  the  temperature  of  reduction  and 
volatilisation  spreads  quickly,  and  is  maintained  as 
uniformly  as  possible  in  the  whole  mass  under  treatment. 
At  the  beginning  of  the  operation,  a  gentle  current  of 
air  may  be  used  to  drive  off  the  moisture  and  gases  and 
render  the  charge  porous  ;  and  at  the  close  of  the  operation 
the  air  current   may  be  increased  to  such  an  extent  that 


the  mass  liquefies.  The  converter  furnace  of  iron  or 
steel  is  surmounted  by  a  hood,  or  uas  receiver,  to  collect 
the  volatilised  oxides  of  zinc,  etc. — W.  V.  H. 

Cast   iron;    Purifying in  the  manufacture  of  basic 

open -liv art//  steel.  W.  Muirhead,.  Shettleston.  U.S. 
Pat.  894,779,  July  28,  1908. 

Sek  Eng.  Pat.  7946  of  1907  ;   this  J.,  190S,  451.— T.  F.  15. 

Metals  ;    Art  of  converting .     R.  L.   Lloyd.  Cananea, 

Mexico.  Eng.  Pat,  15.962,  July  11,  1907.  Under 
Int.  Conv.,  Aug.  4,   1906. 

Ske  U.S.  Pat.  851,816of  1907  ;  this  J.,  1907,619.— T.  F.  B. 

Smelting  furnace  heated  with  oil  and  having  two  or  more 
chambers  acting  alternately  as  smelting  or  preliminary 
livating  chambers.  A.  Koch,  Hanover-List.  Germany. 
Eng.  Pat,  17,687,  Aug.  2,  1907.  Under  Int.  Conv., 
Any.  4,  1906. 

See  Addition  to  Fr.  Pat.  367,470  of  1906  ;  this  J.,  1907, 
1283.— T.  F.  B. 

Ores  ;     Process    of    roasting   and   sintering .     A.    S. 

Dwight  and  R.  L.  Lloyd,  New  York.     Eng.  Pat,  17,343, 

July  29,  1907. 
See  U.S.  Pat.  882,518  of  1908  ;  this  J.,  1908,  409.— T.  F.  B. 

Ores  ;    Treatment  of by  means  of  the  precipitation 

process.  A.  H.  Imbert,  Grand-Montrouge,  France, 
Assignor  to  Imbert  Process  Co.,  New  York.  U.S.  Pat. 
894,382,  July  28,   1908. 

See  Eng.  Pat,  16,834  of  1907  ;  this  J.,  1908,  688.— T.  F.  B. 

Ore ;    Process  of  treating .     J.   H.    Reid,   Cornwall, 

Ontario,  Assignor  to  S.  L.  Tingley,  Ottawa,  Canada. 
US.  Pat.  895,196,  Aug.  4,  1908. 

See  Fr.  Pat.  379,566  of  1907  ;  this  J.,  1907,  1242.— W.H.C. 

Tungsten  filaments  ;   Attaching in  electric  glow  lamps. 

Eng.   Pat.   16,503,   1907.     See  II. 

Filaments  of  metallic  alloys  for  electric  incandescent  lamps. 
R.  Jahoda  and  Soc.  "  Electrische  Gliihlampenfabrik 
"Watt"  Scharf,  Loti  und  Latzko.  Fr.  Pat.  388,161, 
1908.     -See  II. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(,4.)— ELECTRO-CHEMISTRY. 

Hydrogen  peroxide  ;     Production  of from  aluminium 

and  zinc.  H.  T.  Barnes  and  G.  W.  Shearer.  J.  of 
Phys.  Chem.,  1908,  12,  468. 
In  a  previous  paper  (this  J..  190S.  452),  the  authors 
described  the  production  of  hydrogen  peroxide  in  measur- 
able quantities  in  pure  water,  in  which  air  was  dissolved, 
and  containing  cban  aluminium  metal  (keeping  the  water 
charged  with  air  by  bubbling  or  shaking  causes  a  marked 
increase  in  the  yield  of  peroxide).  The  experiments 
have  been  repeated,  using  zinc  instead  of  aluminium, 
and  considerable  quantities  of  the  peroxide  obtained  in 
this  case  also.  The  peroxide  is  found  to  decompose, 
however,  fairly  rapidly  by  standing  in  contact  with  zinc, 
whereas  witn  aluminium,  the  peroxide  is  only  slowly  decom- 
posed, because  of  the  protection  afforded  by  the  surface- 
film.  Copper,  platinum  and  iron  have  given  negative  results, 
whilst  magnesium  metal  gives  a  faint  reaction  for  peroxide. 
Probably  all  metals  which  show  anomalous  anodic  con- 
ductivity, are  likely  to  develop  free  peroxide. — W.  S. 

Patents. 

Nitrous  compounds  ;    Apparatus  for  manufacturing 

(electrically).      C.    P.    Steinmetz,     Schenectady,     New 

York,    Assignor   to   General   Electric  Co.,    New    York. 

U.S.  Pat.  8?)4,r,47,  July  28,  1908. 

An  air  chamber  is  provided  with  a  number  of  independent 

high   tension   electric    circuits   traversing   the   same,    each 


906 


Cl.    XII.—  FATTY   OILS,   FATS,   WAXES,  &  SOAPS. 


[Sept.  15,  1908. 


circuit  having  a  number  of  air  gaps  in  series  within  the 
chamber.  The  current  is  supplied  from  a  low  potential 
multiphase  current  generator,  ;.nd.  by  means  of  a  step-up 
transformer,  the  independent  circuits  are  inductively 
charged  in  periodic  succession  with  high  potential  by  and 
in  the  order  of  the  phases  of  the  generator.  Means  are 
provided  for  establishing,  lengthening,  and  breaking  the 
electric  arcs  in  the  different  series  of  air  gaps,  in  the  order 
of  succession  of  the  phases  of  the  generator. — B.  N. 

Ozone  ;    Production  of .     B.   Jirotka,   Berlin.      Eng. 

Pat.  6453,  Mar.  23,  1908.  Under  Int.  Conv.,  Mar.  25, 
11)07. 

Air  is  ozonised  by  passage  through  a  spiral,  in  which  age. 
placed  metallic  shavings,  spirals,  or  wire-gauze  connected 
with  the  two  poles  of  a  high  tension  circuit. — A.  G.  L. 

Ozone  ;    Process   and   apparatus   for   producing by 

means  of  high-tension  currents.  B.  Jirotka.  Fr.  Pat. 
388,466,  March  23,  1908.  Under  Int.  Conv.,  March  25, 
1907. 

See  Eng.   Pat.   6453  of   1908  ;    preceding.— T.  F.  B. 

Ozone  ;    Apparatus  for  generating    ■ .     W.   Elworthy, 

Wellington,  Somerset.  Eng.  Pat.  2974,  Feb.  10,  1908. 
Under  Int.  Conv.,  July  31,  1907. 

See  Fr.  Pat.  386,869  of  1908  ;   this  J.,  1908,  817.—  T.  F.  B. 

Camphcne  ;     Production    of .      Badische    Anilin    und 

Soda  Fabrik.  First  Addition,  dated  Feb.  29,  1908,  to 
Fr.  Pat,  368,170,  Julv  18,  1906.  Under  Int.  Conv.. 
April  3,  1907. 

See  Eng.  Pat.  5674  of  1908  ;   this  J.,  17,08,  832.— T.  F.  B. 

Electrode  for  the  evolution  of  ozone  from  oxygen  or  atmo- 
spheric air.  J.  R.  Craig,  Glasgow.  US  Pat.  894,818, 
Aug.  4,   1908. 

See  Eng.  Pat.  8036  of  1907  ;   this  J.,  1908,  453.— T.  F.  B. 

Electric  battery  also  applicable  for  (he  manufacture  of 
sulphuric  acid.  L.  P.  Basset.  Enghien,  France  Eng. 
Pat.  21,475,  Sbpt.  27,  1907.  Under  Int.  Conv.,  Oct.  2. 
1906. 

See  Fr.  Pat.  370,170  of  1906  ;    this  J.,  1907,  209.— T.  F.  B. 

Flour  :   Apparatus  for  oxidising  [ electrically! .      W.  L. 

Jones.    U.S.  Pat.  895,405.     See  XVIII  A. 

Scouring  und  sgueezing  machines  ;  Application  o]  electro- 
lysis to .     J.   M.   J.    Baudot.      U.S.    Pat.   895. 144. 

See  V. 

(B. )— ELECTRO-METALLURGY. 

Patents. 

Ordnance  and  the  like  ;  Removal  of  copper  and  other  metallic 

fouling  from  the  bores  of .     King's  Norton  Metal  Co., 

Ltd.,  and  T.  R.  Bayliss,  London,  and  R.  A.  E.  Payne, 
Edgbaston.    Eng.  Pat.  25,137,  Nov.  13,  1907. 

See  Fr.  Pat.  387,1 17  of  1908  ;  this  .J.,  1908,818.— T.  F.  B. 

Metals;    Electro-chemical  deposition   of or   making 

rnetidiic  articles  by  eX.-ctro-chemical  deposition,  and 
apparatus  linn  for.  H.  C.  Harrison,  Leeds.  Kng.  Pat. 
16,735,  July  22,  1907. 

Vertical  anode  plates  are  spaced  apart  in  a  depositing 
cha  mber,  wit  h  a  row  of  vertical  revolving  mandrels,  acting 
as  cathodes,  between  eaoh  pair  of  anode  plates,  and  a 
vertical  frame,  carrying  a  series  of  burnishers,  is  arranged 
so  as  to  reciprocate  the  latter  along  the  mandrels.  The 
fresh  electrolyte  is  constantly  supplied,  by  means  oi  a 
series  of  vertical  pipes,  between  each  pair  of  anode  plates, 
the  electrolyte  overflowing  from  the  depositing  chamber, 
and  passing  into  a  settling  tank,  from  which  it  is  returned 
to  the.  depositing  chamber.     B.  X. 

Ootd  :    Recovery  of  from   cyanide  solutions.     S.   (). 

Cowper-Coles,     London.      Eng.     I'at.     11,297,     Nov.     II 
1907. 

The  cyanide  solution  containing  gold  is  circulated  through 
a    vat    between   a    rotating    cathode,    consisting   of    two 


concentric  cylinders  of  aluminium  or  iron,  and  a  stationary 
anode  of  platinum  or  a  platinum  alloy  stiffened  by  a 
wooden  or  glass  framework  placed  between  the  two  cathode 
cylinders.  A  current  density  of  20  amperes  per  sq.  ft. 
of  cathode  surface  is  used.  The  anode  may  be  enclosed 
by  porous  partitions,  and  the  vat  may  be  given  a  gas-tight 
cover.  (See  Eng.  Pat.  24,985  of  1906;  this  J.,  1907,  1205.) 

—A.  G.  L. 

Copper  ;    Elect  rodepositi  on  of .     S.  O.  Cowper-Coles, 

London.     U.S.  Pat.  895,163,  Aug.  4,  1908. 

A  current  of  electricity,  of  a  density  of  200  amperes  per 
sq.  ft.  of  cathode  surface,  is  passed  from  an  anode  to  a 
cathode,  the  latter  being  turned,  at  a  speed  of  1,500  or 
more  revolutions  per  minute,  in  an  electrolyte  containing 
approximately  12  5  per  cent,  of  copper  sulphate  and  13 
per  cent,  of  sulphuric  acid. — B.  N. 

Amalgams  or  alloys  ,;    Method  of  producing (electro- 

lytically).  C.  F.  Carrier,  Jr.,  Elmira,  N.Y.  U.S.  Pat. 
895,159,  Aug.  4,  1908. 
An  electric  current  is  passed,  from  one  or  more  anodes, 
to  one  or  a  number  of  independent  fluid  metal  cathodes, 
beneath  a  common  electrolyte,  each  anode  being  parallel 
to  the  level  of  the  corresponding  cathode  and  having  a 
greater  active  area.  The  fluid  metal  is  supplied  inter- 
mittently to  each  cathode,  and  the  amalgam  or  alloy 
is  removed  by  "  establishing  a  substantially  radial  flow 
of  the  fluid  metal  "  in  each  cathode  "  out  of  contact 
with  any  retarding  surface."- — B.  N. 

Metallic  mirrors  ;    Manufacture  of .     S.  O.  Cowper- 
Coles,  London.     Eng.  Pat.  17,627,  Aug.  1,  1907. 

Metal  is  stamped,  spun  or  cast  to  the  desired  curvature 
and  copper  electrolytically  deposited  on  the  back,  until 
the  required  rigidity  is  attained.  Silver  or  other  metal 
is  then  deposited  on  the  front  surface  which  is  afterwards 
ground  and  polished. — F.  R. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Fixed    oils,    Indian ;     Characters    of    certain .     D. 

Hooper.     Annual  Report,  Indian  Museum,  1907 — 1908, 
13—17. 

Terminalia  or  Myrabolan  oils. — Terminalia  catuppa. 
"  Country  almond." — The  kernels  of  the  seeds  from  trees 
growing  in  Sibpur  yielded  48-3  per  cent,  of  fat ;  m.  pt. 
3-5°  C.  ;  sp.  gr.  at  15°  C,  0-9206  ;  acid  value,  7-77  ; 
saponification  value,  203-04;  iodine  value,  81-8;  fatty 
acids,  per  cent.,  95-2 ;  titer  test,  42c  C.  Terminalia  belerica 
nuts  from  the  Central  Provinces  were  stated  to  yield  25  per 
cent,  of  "  Baheda  "  oil,  which  was  odourless  and  tasteless, 
(dear,  and  yellow  in  colour.  Two  samples  had  the 
following  characters  : — M.  pt.  11°  C.  and  4°  C.  ;  sp.  gr. 
at  15°  C,  0-9168  and  0-9193  ;  acid  value,  2-48  and  3-97  ; 
saponification  value,  205-8  and  205-3  ;  iodine  value, 
79-04  and  85-38;  Reiehert-Mcissl  value,  0-76  and  0-78; 
fatty  acids,  per  cent.,  94-2  and  93-6 ;  titer  test,  39° 
and  38°  C.  Terminalia  chebula. — Chebulic  myrabolans 
gave  only  a  small  proportion  of  kernels  which  yielded 
.56-71  per  cent,  of  yellowish,  semi-drying  oil.  Acid  value, 
8*91  ;  saponification  value,  192-66  ;  iodine  value,  87-5  ; 
fatty  acids,  96-2  per  cent. 

Oils   of  Cucurbitaceous   Seeds.     Ouourbita   pevo: 

tho  seeds  of  the  pumpkin,  or  vegetable  marrow,  yield 
to  solvents  about  25  per  cent,  of  fixed  Oil  ;  two  samples 
had  the  following  characters: — Sp.  gr.  0-926  and  0*928  ; 
acid  value,  12-78  and  10-86;  saponification  \alue,  l(.l,V7 
and  196-2  ;  iodine  value,  126-0  and  129-6;  Itcichert- 
Meissl   value,  0-13  and  0*52;    fatty  acids,  94-97  and  9-1-7 

percent.:  titer  test,  81°  and  32  C.  Cucurbita  maxima, 
or  Bquash  gourd  seeds,  yield  oil  with  the  following 
oharaoters:  Sp.  gr.  0-919  to  0-926 ;  acid  value,  6-38  to 
17-65;  saponification  value,  194-9  •<>  197-1  ;  iodine 
value,  88-1  to  133-4  ;  Eteiohert-MeisBl  value.  047  to  007, 
fatty  acids, per  oent.,  94*3  to  95-8;  titer  test,  32  to  38°  C. 
Cucumis  sattvus,  or  ououmber  seeds,  gave,  a  pale  yellow, 
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slowlv  drvins:  oil.  Two  specimens  had  the  following 
charaYters':  —  S]>.  gr.  at  15  CL,  0*984  and  0-923;  acid 
value.  11*48  and  10-68  :  saponification  value,  195-2  and 
196-9  ;  iodine  value.  117-6  and  118*5 ;  Reichert-Meissl 
value.  0*52  and  0-52  ;  fatty  aeids,  94-2  and  94-0  per  cent.  ; 
titer  test.  35-.V  l'.  Lu/Ja  a  gy  plica  seeds  gave  a  dark 
greenish  oil  with  a  high  acid  value,  slowly  drying  ;  sp.  gr. 
0-921  to  0-920  at  l.V  CL  :  acid  value,  33-0  to  30-4: 
saponification  value,  193-0  to  195-8  ;  Koichort-Meissl 
value.  0-49  to  0-52  :  fatty  aeids.  93-5  to  94-2  per  cent.  ; 
titer  test.  34'  to  35"  C.  Citiul/ns  colocynthis,  colocynth 
seeds,  from  Baluchistan,  gave  17-8  per  cent,  of  drying 
oil  ;  acid  value,  5-90  ;  saponification  value,  202-9  ;  iodine 
value.   129-3  ;    fattv  acids,  92-2  per  cent.  ;    titer  value, 

Meeua  fcrrca.  the  iron-wood  or  "  Nag  Kestir"  of  Assam, 
bears  seeds  yielding  41-6  per  cent,  of  fixed  oil,  the  kernels 
alone  giving  72-9  per  cent.  It  is  deep  yellow,  or  brown, 
and  deposits  a  white  crystalline  fat  at  ordinary  tempera- 
tures. Sp.  gr.  from  09166  to  0-9359  at  15°  C.  ;  m.  pt. 
16*6*  to  26-7  CL  ;  acid  value,  38-4  to  115-0  ;  saponification 
value.  203-7  to  205-8 ;  iodine  value,  87-0  to  89-1  ; 
Reichert-Meissl  value,  7-7  to  11-54;  fatty  acids,  92-2 
to  94-1  per  cent.  ;  titer  test,  33-5  to  34-5°  C.  The  solid 
fatty  acids  consist  mainly  of  stearic  acid. 

Stcrculia  fatida,  Java  almonds. — The  seeds  yield  34  per 
cent,  of  bland,  light  yellow,  non-drying  oil  ;  sp.  gr.  0-919 
at  30-5  ;  acid  value,  6-5  ;  saponification  value,  199-3  ; 
iodine  value,  83-0  ;  fatty  acids,  95-6  per  cent.  ;  titer 
value,  31-5°  C. 

Chrozophora  verbasci folia,  or  Tannoom  seeds,  yield 
about  35  per  cent,  of  an  oil  said  to  be  used  by  the 
Bedouins  of  Arabia  instead  of  ghee  ;  the  oil  is  thick, 
yellowish  and  drying  ;  acid  value,  3-3  ;  saponification 
Value,  200-2  ;    iodine  value,  137-0  ;    titer  value,  30-5°  C. 

—J.  O.  B. 

Ochoco  jat.     J.  Lewkowitsch.     Analyst,  1908,  31,  313 — 
315. 

Ochoco  fat  is  contained  in  the  seeds  of  Scyphocephalium 
ochocoa,  War.,  a  tree  found  on  the  West  Coast  of  Africa, 
and  belonging  to  the  Jlyristicaceae.  The  kernels  contain 
about  59  per  cent,  of  fat,  and  the  seeds  are  obtainable 
in  large  quantities.  By  whatever  process  the  fat  is  pre- 
pared from  the  seeds,  a  dark  brown  colouring  matter  is 
at  the  same  time  extracted  which  it  is  impossible  to 
separate  from  the  fat.  This  colouring  matter  is  contained 
not  only  in  the  husks,  but  in  the  membranous  extension 
of  the  husk  (spermoderm),  which  passes  through  the  whole 
of  the  endosperm  in  the  form  of  irregular  lamella?.  The 
white  endosperm,  cut  out  carefully  by  hand,  when 
extracted  in  the  usual  manner,  yielded  a  perfectly  white 
fat  which  had  the  following  characteristics  : — Sp.  gr. 
0-8899  at  60°/4°  CL  ;  saponification  value,  238-5  ;  iodine 
value,  1-72;  Reichert-Meissl  value,  0-65;  the  insoluble 
volatile  acids  required  4-0  c.c.  of  Af/10  alkali  ;  melting 
point,  45° — 48  C.  ;  unsaponifiable  matter,  0-37  per  cent.  ; 
mean  molecular  weight  of  the  fatty  acids,  freed  from 
unsaponifiable  matter,  221-9 ;  melting  point  of  the 
fatty  acids,  47-2°  C.  The  extracted  fat  had  an  aoid 
value  of  1  -42.  From  the  above  figures  it  is  seen  that  the 
fat  consists  of  practically  pure  myristin,  or  more 
precisely,  of  about  98  per  cent,  of  myristin  and  2  per 
cent,  of  olein.     Laurin  is  not  present  in  the  fat. — W.  P.  S. 


Bee-suiar  ;    Chemistry  of .  {Detect ion  of  stearic  acid] 

R.  Berg.      chem.-Zcit.,    1908,   32,   777— 78ft 
ExpSRtments    witli    Hehner   and    Mitchell's    method   oi 
determining  stearic  acid  having  prove.,  unsuccessful,  the 

author  has  devised  a  method  in  which  a  mixture  of  acetone 
and  water,  of  sp.  gr.  0-8450  15°  C.  (about  86  per 
icnt.  of  acetone),  is  used.  The  solubility  of  stearic  acid 
in  this  liquid  at  0°C.  is  0-069  grm.,  and  thai  of  palmitic 
acid  0-690  grm..  per  100  e.c.  On  treating  beeswax  with 
this  solvent  a  small  amount  of  (-erotic  acid  separates 
out,  but  not  in  sufficient  quantity  to  interfere  with  the 
test  for  stearic  acid.  Pi  testing  a  wax  containing,  e.g., 
1  per  cent,  of  commercial  stearinc,  100  grms.  of  the  sample 
are  boiled  for  30  minutes  under  a  reflux  condenser  with 
500  c.c.  of  SO  per  cent,  alcohol,  then  cooled  to  30°— 40°  C, 
made  up  with  80  percent,  alcohol  to  the  original  weisrht.  and 
allowed  to  stand  for  24  hours.  The  mass  is  then  filtered, 
375  c.c.  (=  75  grms.  of  the  wax)  evaporated,  and  the 
aqueous  residue  taken  up  with  ether,  and  shaken  with 
20  c.c.  of  10  per  cent,  sodium  hydroxide  solution.  The 
emulsion  is  left  for  30  minutes  to  decompose  any  ethyl 
esters  present,  and  then  treated  with  500  c.c.  of  acetone. 
The  precipitate  is  collected,  washed  with  acetone,  dis- 
solved in  100  c.c  of  hot  water,  and  immediately  decom- 
posed with  dilute  sulphuric  acid.  When  cold,  the  fatty 
acids  are  shaken  out  with  ether,  and  the  residue  from  the 
ethereal  extract  (e.g.  1"97  grms.)  dissolved  in  the  requisite 
proportion  (e.g.  300  c.c.)  of  the  acetone  of  sp.  gr.  0-8450. 
After  standing  for  24  hours  at  0°  0.  to  +  1°  C,  any  deposit 
should  melt,  after  drying,  at  about  67°  C,  and  consist  of 
practically  pure  stearic  acid.  From  its  amount  the  pro- 
portion of  stearic  acid  present  in  the  original  wax  may  be 
calculated.— C.  A.  M. 

Explosion  in  a  Liverpool  oil-cake  ivories.     Times,  Aug.  24, 

1908.  [T.R.] 
An  explosion,  by  which  two  men  were  killed  and  four 
seriously  injured,  occurred  on  the  night  of  Aug.  22  at  the 
oil-cake  works  of  Messrs.  John  and  James  Bibby,  Liver- 
pool, where  1,500  men  are  employed.  The  explosion  took 
place  in  the  drying  room,  where  the  meal  is  dealt  with 
after  the  oil  has  been  extracted  from  the  oil  seeds.  The 
process  causes  an  accumulation  of  fine  dust,  which  is 
removed  every  Saturday.  At  the  time  of  the  accident 
six  men  were  working  in  the  drying  room,  and  they  were 
blown  with  great  force  about  the  room.  Great  damage 
was  caused  to  the  interior  of  the  building.  The  roofs 
of  the  drying  and  refining  rooms  were  completely  destroyed, 
three  of  the  floors  fell  to  the  bottom  of  the  building,  and 
the  heavy  iron  doors  and  hoist  doors  were  blown  into 
the  street. 

At  the  inquest,  the  manager  of  the  works  stated  that 
he  knew  of  no  works  in  the  world  where  oil  meal  dust 
had  previously  exploded.  It  was  now  proved  that  it 
was  explosive.  The  evidence  of  an  expert  showed  that 
the  accident  was  caused  by  the  firing  of  an  accumulation 
of  dust  and  oil  in  a  fan,  which  exploded  the  dust. 

Lard  from  oily  hogs.     W.  D.  Richardson  and  F.  O.  Farey. 

J.  Amer.  Chem.  Soc.  1908,  30,  1191—1192. 
Lard  derived  from  animals  known  to  packers  as  "  oily  " 
hogs  differs  markedly  from  ordinary  lard,  resembling 
rather  lard  oil  and  the  fat  derived  from  the  wild  boar. 
Six  samples  recently  examined,  derived  from  animals 
outwardly  of  the  usual  type,  gave  the  following  results  : — 


Melting  point. 


Refr.  Index. 


Kind  of 
fat. 


Open 
'Titer"       capillary, 
test,    I       lower 
°C.       !     limit,  °C. 


Closed 

capillary, 

upper  limit, 

completely 

clear,  °C. 


Fatty 
acids, 
60°  C. 


Back  fat 
Leaf  lard 
Leaf  lard 
Leaf  lard 
Ham  fat 
Ham  fat 


21-2 
21-6 
23-8 
23-4 
21-8 
19-3 


-1-5 
-1-6 
-0-8 
+  0-9 
0-0 
-2-4 


12-0 
17-0 
22-0 
21-0 
18-0 
13-0 


1-4452 
1-4452 
1-4453 
1-4448 
1-4450 
1-4455 


Fat. 


60°  C.      40°  C. 


Free 
acid 

(as 
oleic), 

per 
cent. 


Sapoiuf. 
value. 


Iodine  value 
(Hanus.) 


Fat. 


1-4541 

1-4620 

1 
0-16 

1-4540 

1-4620 

0-16 

1-4542 

1-4621 

0-26 

1-4542 

1-4621 

0-14 

1-4540 

1-4620 

0-20 

1-4560 

1-4640 

0-16 

189-0 
191-0 
192-5 
190-5 
189-0 
190-5 


93-9 
95-2 
92-6 
93-8 
92-8 
95-1 


Liquid  fatty 

acids. 

per  cent. 


Liquid 

fatty    -(Basis 
acids,     of  fat). 


(Basis 
of 

fatty 
acids), 


Bromides 
insoluble 
in  petro- 
leum 
ether 
at  8°  C, 
per  cent. 


104-5 
106-8 
110-0 
106-9 
108-3 
109-7 


84-4 

89-4 

84-2 

89-2 

81-5 

86-3 

82-9 

87-8 

82-2 

87-1 

81-1 

85-9 

1-51 
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It  was  not  found  possible  to  obtain  the  bromides  insoluble 
in  petroleum  ether  in  a  crystalline  condition.  None  of 
the  six  samples  gave  the  Halphen  reaction  for  cottonseed 
oil.— A.  S. 


Patents. 

Oils,  fats,  and  the  like  ;   Process  of  mecluinicully  combining 

with,    heavier  fluids.     T.   E.   Smith,   Weehawken, 

N.J.,  U.S.A.     Eng.  Pat.  24,705,  Nov.  7,  1907.     Under 
Int.  Conv.,  Nov.   12,   1906. 

See  U.S.  Pat.  855,071  of  1907  ;  this  J.,  1907,  700.— T.  F.  B. 


Distilling    glycerine  , 
Brooklyn,   U.S.A. 


Processes    of .     F.    J.    Wood, 

Eng.   Pat.   21,658,   Sept,   30,    1907. 


See  U.S.  Pat.  881,525 of  1908  ;  this. J.,  1908,  345.— T.  F.  B. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 


(.4.)— PIGMENTS,  PAINTS. 

Mineral    paints   [pigments'];     Production  of 

United  States  in  1907.     U.S.  Geol.  Survey,  1908. 


in  the 
[T.R.] 


1906. 

1907. 

• 

Short 

tons.      |      Value. 

Short 
tons. 

Value. 

Ochre  

Umber  and  sieim  . 
Metallic  paint  . . 
Mortar  colours  . 
Sublimed      blue 

lead 

Sublimed     white 

"  Zinc  lead  ". . . . 

Slate  

15,482 

657 

17,99'J 

10,300 

7,988 

8,124 

74,680 

5,481 

$ 

148,049 

17, 39^ 

204,020 

111,720 

958,440 

681,292 

6,999,375 

40,540 

16,071 

730 

16,225 

10,400 

1,211 

8,700 

13,516 

71,784 

4,130 

S 

104,742 

19,309 

195,176 

110,719 

135,632 

1,026,600 

1,286,440 

6,400,600 

40,540 

140,713 

8,160,836  1      143,757 

9,469,818 

In  the  following  table  is  given  the  production  of 
these  various  chemical  pigments  and  colours  for  the  years 
1906  and  1907  :— 


In  1907  the  total  production  of  the  natural  pigments — 
ochre,  umber,  sienna,  metallic  paints,  mortar  colours, 
slate  and  shale,  and  of  those  produced  directly  from  the 
ores,  consisting  of  zinc  oxide,  "zinc  lead,"  sublimed  white 
lead,  and  sublimed  blue  lead,  reported  to  the  survey 
amounted  to  143,757  short  tons,  valued  at  $9,469,818, 
as  compared  with  140,713  short  tons,  valued  at  $8,160,836, 
in  1906.  In  the  tables  for  1906  and  1907  the  production 
classified  under  "  other  pigments,"  has  been  omitted 
since  the  substances  so  classified  consisted  almost  entirely 
of  colour  lakes.  Certain  chemical  colours  were  also 
included  under  the  caption  "  other  pigments,"  and  these 
have  been  omitted.  The  following  table  shows  the 
production  of  these  various  mineral  paints  in  1906  and 
1907  :— 


1906. 

1907. 

Short 
tons. 

Value. 

Short 
tons. 

Value. 

Corroded     white 
lead- 
Dry  

Red  lead 

Orange  mineral 
Venetian  red  . . 

93,763 
33,313 
13,808 

'   18,910 

4,300 
13,526 

$ 

12,357,632 
4,571,618 
1,924,288 

2,551,346  | 

311,500 
198,394 

92,216 
35,035 
20,078 
20,838 
669 
10,275 
7,566 

$ 

12,138,932 

4,309,392 

2,802,454 

2,854,987 

129,410 

750,350 

134,167 

The  following  table  gives  the  quantity  of  the  imports 
of  corroded  wh'te  lead,  red  lead,  litharge,  orange 
mineral,  and  Venetian  red  in  1906  and  1907  : — 


Chemical  pigments  and  colours.  Under  this  head  arc 
included  basic  carbonate  of  Lead,  or  corroded  white  lead. 
litharge,  red  lead,  orange  mineral,  lithopone  and  Venetian 
red.     The   production    oJ    corroded    white   lead    in    1901 

reported    to    the    survey    was    92,216    short    tons,    in    oil, 

valued  at  112,138,932,  and  35,035  short  tons,  dry,  valued 
at  §4,309,392.  This  represents  a  sligb.1  decrease  both  in 
quantities  and  values  bom  the  production  reported  in 
1906. 


1906. 


1907. 


Pounds.  Pounds. 

Corroded  white  lead 647,636  584,310 

Red  lead 1,093,639  679,171 

Litharge 87,230  90,475 

Orange  mineral    770,342  615,015 

Venetian  red I     5,432,732  4,738,148 


(«.)— RESINS,    VARNISHES. 
Patents. 

Resin  oils,  sulphur,  and  the  like  ;   Improved  process  for  the 

extraction  of .     W.  E.    Lake,    London.    Eng.  Pat. 

21,489,  Sept.  27,  1907. 

The  process  is  applicable  to  the  extraction  of  resinified 

and  bituminous  bodies  such  as  asphalt  sand,  retinite, 
cotton-waste,  gas-purifying  masses,  &c.  It  is  brought 
about  by  mixing  the  masses  to  be  extracted  with  melted 
naphthalene  which  dissolves  the  resinous  bodies.  TI13 
solution  is  separated  from  the  insoluble  rasiduej  and  the 
naphthalene  removed  and  recovered  for  subsequent  use 
by  distillation  in  steam,  direct  01  superheated.  The  advan- 
tages of  the  process  are  (1)  the  substitution  of  the  com- 
paratively non-volatile  naphthalene  for  the  solvents  of 
low  boiling  point  usually  employed  for  such  extractions, 
and  hence  less  loss  of  solvent  and  no  necessity  for  reflux 
condensers  ;  (2)  the  wide  range  of  temperature  at  which 
the  operation  can  be  carried  out.  80°  C.  to  218  ('.  ;  (3) 
the  relatively  low  temperature  at  which  the  solvent  may 
be  removed. — H.  G.  B. 

Resin-like    products  ;     The    manufacture    of from 

phenols  dud  formaldehyde.     .1.  Wetter.   London.  From 

Knoll    und   Co,,  Ludwigshafen    a/R,   Germany.  Eng. 
Pat;   28,009,   Dec.    19,    1907. 

H ksin-i.ike  condensation  products  from  phenols  and 
formaldehyde,  are  made;  by  heating,  in  the  presence  of 
neutral,  acid,  or  alkaline  salts,  mixtures  of  phenols  with 

formaldehyde,  or  With  one  of  its  polymerisation  products. 
or  with  a  material  adapted  to  yield  formaldehyde!  The 
condensation  is  started,  preferably,  by  relatively  short 
heating,  and  completed  either  in  the  presence  of  the  con- 
densing agent,  or  after  the  latter  has  been  removed.  I" 
the  ease  of  neutral  sulphites,  the  quantity  of  the  condensing 

agent  is  less  than  one  molecule  to  one  molecule  of  the 
phenol  and  one  molecule  of  formaldehyde,  and  in 
the  ease  of  add  salts,  less  than  30  per  cent,  of  the  quantity 
of  phenol   used.     The  condensation   may   he  effected  cither 

in  two  distinct  stages,  with  a  fin i her  addition  of  formalde- 
hyde, if  requirod,  Or  in  the  presence  of  an  execs.'  of 
formaldehyde.  Steam  or  the  vapours  of  substances 
acting  as  solvents  of  the  condensation  products,  may  be 
introduced  into  the  mixture  during  the  condensation. 

IV.  C,  M. 


Vol.  XXVII..  No.  17.] 


Cu   XIV.  -TANNING,  LEATHER,  (JLUE,  SIZE. 


00!) 


Turpentine  ;    Process  of  purifying .     H.    0.   Chute, 

Cleveland,  Ohio.     U.S.  Pat.  896,003,  Aug.  4.  1908. 

Thk  turpentine  is  Agitated  with  a  quantity  of  an  alcohol 
(e.g..  wood  spirit)  sufficient  to  form  an  immiscible  layer 
from  which  the  purified  turpentine  is  afterwards  removed. 
A  hydrocarbon  immiscible  with  or  insoluble  in  the  alcohol 
may  also  be  used  in  addition. — H.  G.  B. 

(('.  r— INDIA-RUBBER,  &C. 

Hevea   BrazUieneie ;    Presence  of  an  oxidising  enzyme  in 

ike  latex  of  .     D.  Spenoe.     Bio-Chem.  J.,  1008,  3. 

351—352. 

Thk  author  has  succeeded  in  obtaining  marked  evidence 
of  the  presence  of  an  oxidising-enzyme  in  four  separate 
samples  of  latex  from  Hevea  Braziliensis,  collected  on  the 
Jugra  Estate.  Ceylon.  The  methods  employed  in  the 
examination  of  the  latices  were  those  described  in  the  case 
of  Funhania  elastica  (this  J.,  1008.  633),  and  positive 
reactions  were  obtained  both  in  the  absence  and  in  the 
presence  of  hydrogen  peroxide.  By  diluting  the  latices 
with  water,  coagulating  with  40  per  cent,  alcohol,  and 
adding  absolute  alcohol  to  the  aqueous  mother  liquor, 
the  oxydase  was  separated  in  an  impure  state  as  a  gummy 
mass,   drying  to  a   brown   vitreous  solid. — E.  W.  L. 

Rubbers  from  Trinidad.     Bull.  Imp.  Inst.,  1008,  6,  135— 
144. 

It  is  shown  that  samples  of  Para  rubber  from  Trinidad 
are  of  good  quality  and  would  realise  satisfactory  prices. 
Two  samples  of  Castilloa  rubber  contain  exceptionally 
high  percentages  of  resin,  and  other  samples  contain 
much  higher  percentages  than  those  usually  recorded 
for  Castilloa  rubber.  A  single  specimen  of  Funtumia 
rubber  submitted,  was  of  very  fair  quality.  Analysis 
yielded  the  following  results  : — 

Para  rubber. 


Tree  A. 

Tree  B. 

per  cent. 

per  cent. 

Moisture 

2-0 

3-7 

93-0 

89-3 

3-1 

3-6 

1-6 

2-6 

Ash 

0-3 

0-8 

"A"  was  valued  at  5s.  Id.  per  lb.,  and  "B"  at 
4s.  lid.  per  lb.  in  London,  as  compared  with  4s.  7d. 
per  lb.  for  fine  hard  Para  rubber  from  South  America. 
A  sample  prepared  from  the  mixed  latex  of  trees,  "A" 
and  "  B,"  was  valued  at  4s.  3d.  per  lb. 


Patents. 

Caoutchouc  i     Process   for  the   production    of   pure . 

A.  Foolsing,  Offenbach  on  Maine,  Germany.     U.S.  Pat. 

894,490,  July  28,  1008. 
SKI  Ft.  Pat.  368,058  of  1006  ;  this  J.,  1007,  50.— T.  F.  B. 

Rubber  substitute  ;    Process  for  treating  vegetable  albumin 

with  animal  casein  for  the  formation  of  a .     F.  G. 

\\ , •ichmann.  Fr.  Pat.  388,492,  March  24,  1908. 
Vegetable  protein  is  submitted  to  the  solvent  action 
of  a  solution  of  animal  casein  in  acetic  acid  or  caustic 
potash  by  constant  agitation  of  the  mixture.  The  product 
is  afterwards  treated  with  sulphur,  chalk,  celluloid, 
drying  oils,  diatomaceous  earth  or  other  substances 
which  regulate  the  elasticity  of  the  product.  The  mass 
is  then  moulded  and  vulcanised.  The  proportion  of 
vegetable  protein  employed  may  be  varied  according 
to  the  desired  quality  of  the  product. — H.  G.  B. 

Plastic  compositions  from  fibrous  materials  ;    Manufacture 

of .     N.    Reif,    Hanover,    Germany.     U.S.    Pat. 

805,107,  Aug.  4,  1908. 

See  Fr.  Pat.  370,490  of  1006  ;  this  J.,  1007,  265.— W.  H.  C. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Hides  and  skins  ;  The  preservation,  disinfection  and  cure 
of  — — .  A.  Seymour-Jones.  Leather  Trades  Rev., 
1008,  41,  546. 
A  method  is  proposed  for  both  preserving  and  disinfecting 
hides  and  skins  before  depilation.  The  method  is  similar 
to  that  proposed  by  the  same  author  for  the  pickling 
of  sheep  pelts  (this  J.,  004,  720),  in  which  the  use  of  an 
organic  acid,  especially  formic  acid,  is  suggested  as  a 
substitute  for  sulphuric  acid  in  the  ordinary  vitriol  and 
salt  pickle.  The  author  relies  not  only  upon  the  physico- 
chemical  effect  of  the  cure,  but  also  upon  the  fatal  effect 
of  the  organic  acids  on  the  putrefactive  and  disease 
bacteria  and  their  spores,  and  hopes  thus  to  eliminate 
all  danger  of  anthrax  to  those  who  handle  such  goods. 
The  hides  and  skins  are  well  washed  in  water  immediately 
after  flaying  to  free  them  from  blood  and  dirt,  and  are 
then  immersed  in  a  0425  per  cent,  solution  of  formic 
acid  of  00  per  cent,  strength  for  20 — 40  minutes,  stirring 
occasionally  until  fully  swollen.  The  effect  is  increased 
by  mechanical  motion.  The  hides  or  skins  may  then 
be  stored  in  this  wet  state  for  months  without  any 
detriment.  For  shipment,  a  partial  dehydration  is 
suggested,  which  may  be  effected  either  by  a  liberal  use 
of  salt  or  by  drying.  Such  goods  may  be  also  "  flint- 
dried  "  without  using  salt  and  can  be  speedily  wet  back 
by  soaking  in  tepid  water  acidulated  with  a  little  organic 


Castilloa  rubber. 


No.  10. 


No.  11. 


Moisture 

per  cent 
2-5 

Resin   

46-4 
50-6 

Proteids 

0-5 

Insoluble  matter   . 
Ash 

nil 
0>24 

Valued  in  London, 

per 

lb 

2s. 

per  cent. 

2-5 
57-6 
36-0 

1-0 

2-9 

2-4 

3s. 


No.  15. 


No.  17. 


per  cent. 

8-0 

69-2 

21«2 

0-6 

1-0 

1-99 

3s.    6d. 


per  cent. 

0-8 

76-1 

21-5 

0-5 

1-1 

0'71 

3s.    5d. 


No.  19.     \       No.  21. 


No.  22. 


per  cent. 

0-1 

60-9 

37-2 

0-4 

1-4 

0-37 

2s.    3d. 


per  cent. 

1-0 

75-4 

20-4 

()•(> 

2  -(3 

2-17 

3s.    6d. 


per  cent. 

0-1 

83-0 

15-6 

0-4 

0-9 

0-51 

4s.    6d.  ' 


Funtumia 

Loranthus 

rubber. 

Balata- 

rubber. 

per  cent. 

per  cent. 

per  cent. 

3-2 

1-8 

4-7 

84-8 

45-7 

54-4 

8-7 

44-2 

17-7 

2-6 

3-0 

4-1 

0-7 

5-3 

19-1 

Ash 

0-71 

1-28 

1-70 

Valued  in  London,  per  lb... 

3s.    8d. 

Is.    7id. 

not  valued 

— F.  C.. 


acid.  After  further  washing  in  water  they  are  ready 
for  the  lime-yard.  The  advantages  claimed  for  the 
method,  are  the  ease  with  which  the  cure  is  both  applied, 
and  removed,  the  total  disinfection  and  prevention  of 
mould,  and  the  fact  that  there  is  no  alteration  in  the 
structure  of  the  hide-fibre. — H.  G.  B. 

Tanning    villi    organic    compounds  ;      Theoretical    studies 

on  .     L.    Meunier    and    A.    Seyewetz.    Collegium, 

1008,  195;    202. 

The  authors  have  investigated  the  conditions  under 
which  gelatin  is  rendered  insoluble,  and  have  applied  this 
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knowledge  in  further  experiments  on  hide  fibre,  under- 
taken with  the  object  of  throwing  light  on  the  theory  of 
tanning  "with  organic  compounds.  Solutions  of  gelatin 
are  precipitated  by  adding  aqueous  solutions  of  ordinary 
phenol,  rcsorcinol.  catechol,  hydroquinone,  gallotannic 
acid,  pyrogallol,  para-aminophenol,  chlorophenol,  picric- 
acid,  monoehlorhydroquinone,  "  acid  R  "  or  /3-naphthol 
disulphonic  acid  (2:3:  6),  "  acid  G "  or  ',3-naphthol 
disulphonic  acid  '(2:6:8)  "  acid  8 "  or  /3-naphthol- 
monosulphonic  acid  (2  :  6).  The  gelatin  thus  precipitated, 
however,  keeps  its  ordinary  properties  and  will  dissolve 
in  hot  water  and  gelatinise  as  before.  If  the  action  of 
the  substances  mentioned,  on  gelatin  be  investigated 
under,;  conditions  favourable  to  their  oxidation,  i.e.  in 
presence  of  alkalis  and  air,  the  result  is  different  and  the 
product  is  quite  insoluble  even  in  boiling  water.  The 
exclusion  of  air  in  most  cases  prevents,  and  in  all  cases 
retards,  the  production  of  this  insoluble  condition,  even  if 
alkali  be  present.  The  case  of  gallotannic  acid  has  been 
especially  studied.  Without  alkali,  the  gelatin  is  not 
rendered  insoluble  even  after  26  days'  contact,  whether  air 
be  excluded  or  not.  In  the  presence  of  alkali,  it  becomes 
insoluble  in  4  days  in  an  open  vessel,  but  if  sodium  sulphite 
be  also  present,  8  days  are  necessary,  and  if  thiocarbamide 
be  used  instead  of  the  sulphite,  10  days  are  required  for 
making  the  gelatin  insoluble.  The  time  also  extends  to  8 
days  by  the  exclusion  of  air.  The  conferring  insolubility 
on  gelatin  by  means  of  phenolic  bodies,  is  therefore  strongly 
assisted  by  atmospheric  oxygen,  and  is  retarded  by  bodies 
which  hinder  oxidation.  The  action  of  the  oxidation 
products  of  the  phenols,  especially  ordinary  quinone, 
was  therefore  studied,  and  it  was  found  that  gelatin  in 
aqueous  solution  was  both  precipitated  and  rendered 
insoluble.  A  solution  of  4  grins,  of  quinone  also  rendered 
20  grms.  of  sheet  gelatin  completely  insoluble  in  1J  hours 
at  1 5C  C.  The  authors  also  state  that  gelatin  made  insoluble 
by  quinone,  is  more  stable  than  any  other  known  form, 
resisting  the  action  not  only  of  boiling  water,  but  also  of 
acids  and  alkalis.  The  quinhydrones  produce  the  same 
effect  but  act  more  slowly. 

Further  experiments  with  pieces  of  pelt  were  now- 
undertaken  to  bear  out  the  above  conclusions.  Equal 
weights  of  pelt  were  submitted  to  the  action  of  hydro- 
quinone (1)  in  a  closed  vessel,  and  (2)  in  an  open  vessel, 
occasionally  agitated,  and  in  the  presence  of  alkali.  In 
the  first  case  the  pelt  was  not  either  coloured  or  tanned  and 
remained  soluble  in  boiling  water  ;  in  the  second  case 
the  pelt  became  coloured  rose,  then  reddish  violet,  violet, 
and  finally  brown,  the  fibre  was  tanned  and  it  resisted 
boiling  water.  Hence  hydroquinone  alone  cannot  render 
hide  fibre  insoluble,  whilst  its  oxidation  products  tan 
perfectly.  This  was  further  confirmed  by  experiments 
with  quinone  and  quinhydrone  which  yield  the  same 
colour  changes  and  term  a  leather  the  resistance  of  which 
to  water,  alkalis,  and  acids,  exceeds  all  known  leathers. 
This  iattei  also  dyes  well  with  acid,  basic,  and  mordant 
colours.     (See  this  J.,   1!H»8,  r>80.) 

If  a  quinone  bath  be  quite  exhausted  by  repeated  use 
with  fresh  pelt  it  is  always  possible  to  obtain  a  quantity 
of  hydroquinone  from  the  liquor  thus  showing  thai  pail 
of  the  quinone  has  been  reduced  by  the  hide  fibre,  and  thus 
that  t he  latter  has  been  oxidised  during  its  action.  The 
authors  believe  the  action  to  be  analogous  to  that  of 
quinone  on  aniline,  whereby  aniline- quinone  and  dianilino- 
quinone  are  formed  along  with  hydroquinone,  and  they 
regard  the  compounds  formed  with  the  hide  fibre  as  of 
the  following  types  : — 

R.N<;j/  <'(;II,(  I  A)     and     ^'^r  C«H*<1:*>' 

where  R      NIL  stands  for  the  abuininoid   iimjIccuIc.      The 

authors  also  regard  this    action  as  general  in  tannages 

with    phenolic    bodies,    especially    when    oxydases    all'   also 

present . 

The  rendering  insoh>ble  of  the  fibre  by  the  action  of 
marine  oils,  as  m  the  ordinary  process  of  chamoising,  is 
also  discussed  in  the  light  of  the  above  experiments. 
The  theory  of  Fahrion  (this  J.,  Mitt:?,  !ti!i)  is  confirmed. 
The  active  agent  in  this  tannage  is  regarded  as  an  ansatu- 
rated  fatty  acid  with  four  double  bonds,  (OryHy0Oa), 
which,  as  lice  acid  or  triglyceride   is  oxidised  by  the  air. 


when  the  skins  are  hung  up,  to  a  peroxide  in  which  each 
double  bond  takes  up  a  molecule  of  oxygen.  This  peroxide 
tends  to  give  up  pait  of  its  oxygen  to  the  hide  fibre  and 
to  the  oil,  not  yet  oxidised,  thereby  giving  rise  to  a 
monoxide.     These  changes  are  represented  thus  : — 

— CH         — CH— O        — CH 

■•     ->  -».       •    >0 

— CH         — CH—  0        —CH. 

Fahrion  thought  that  tic  fibre  was  rendered  insoluble  by 
the  combination  of  oxidised  fibre  with  the  monoxide  forms 
of  the  fatty  acids  of  the  oil,  but  the  authors,  drawing  an 
analogy  with  the  quinone  tannage,  regard  it  as  more 
probable  that  the  oxidised  fibre  combines  with  the 
peroxides,  leaving  as  residual  oil,  afterwards  expressed, 
the  monoxides  which  will  not  tan.  They  also  think  that 
the  ordinary  drying  oils  e.g.  linseed  oil,  will  not  do  for 
chamoising,  because  of  the  inability  of  their  unsaturated 
fatty  acids  to  form  peroxides.  Bromine  water,  chlorine 
water,  eerie  sulphate,  gold  chloride,  and  platinic  chloride 
are  also  added  to  the  list  of  reagents  which  will  render 
gelatin  insoluble,  and  it  is  noted  that  all  these  confirm  the 
affinity  of  the  fibre  for  oxygen. 

With  regard  to  the  theory  of  tanning  with  vegetable 
tannins,  the  authors  criticise  the  views  of  previous  workers 
on  this  subject  and  on  the  theory  of  dyeing,  the  work  of 
Knapp,  Knecht,  Vignon,  Witte,  Sisley  and  Zacharias 
being  reviewed.  The  authors  emphasise  the  difference 
between  the  fixation  of  tannin  and  the  rendering  insoluble 
of  the  fibre  by  tannin.  The  difference  between  the  action 
on  a  piece  of  pelt,  of  gallotannic  acid  and  of  oak  bark  liquor 
is  pointed  to,  for  in  the  first  case  boiling  water  gelatinises 
the,  product  and  destroys  its  fibrous  structure,  whilst  in 
the  second,  the  fibrous  structure  is  preserved.  The 
authors  therefore  regard  the  fixation  of  gallotannic  acid 
by  the  fibre  as  a  physical  phenomenon  of  solution  followed 
by  molecular  combinations  easily  dissociated  by  water, 
analogous  to  those  isolated  by  Sisley  in  the  case  of  dyes. 
In  the  oak  bark  tannage,  however,  it  is  thought  that 
capillarity,  diffusion,  osmosis,  &c.  are  preliminary 
phenomena,  and  are  followed  by  phenomena  of  purely 
chemical  order  resulting  in  the  complete  insolubility  of 
the  fibre,  which  latter  are  explained  in  the  light  of  the 
oxidation  of  phenolic  bodies  as  already  stated.  It  is 
pointed  out  that  the  fixation  of  gallotannic  acid  involves 
insolubility  of  the  fibre  if  alkali  be  present,  and  that  the 
position  of  the  phenolic  hydroxyl  groups  in  the  molecule 
of  any  vegetable  tannin  will  determine  both  the  readiness 
with  which  it  forms  qui  nones  and  the  rapidity  with  which 
it  tans.  The  most  thorough  tannage  is  therefore  obtained 
from  the  most  oxidisable  tannins.  As  part  of  the  oxidation 
products  oxidise  the  fibre  whilst  acting  on  the  amino 
groups  with  which  another  part  of  the  oxidation  products 
combine,  these  are  reduced  again  to  the  phenolic  form, 
just  as  hydroquinone  is  formed  in  the  quinone  tannage. 
This  is  in  agreement  with  the  idea  of  the  "  mellow 
ness "  of  used  liquors,  which  is  explained  by  the  dis- 
appearance of  the  most  oxidisable  tannins.  Oxidation 
during  leather  drying  is  only  beneficial  to  a  certain  extent, 
and  when  the  tan  liquors  are  not  too  concentrated.  With 
strong,  neutral  tan  liquors — such  as  may  be  made  from 
extracts,— the  oxidation  is  apt  to  be  excessive  and  result 
in  dark  coloured  and  "  tender  "  leather.  It  is  also  again 
stated  (compare  Boettinger  and  Fahrion),  that  the  only 
tannins  forming  a  true  leather  are  those  which  yield 
phlobaphenes.  The  phlobaphenes  are  considered  as  bodies 
of  quinhydronic  nature  arising  from  the  combination  of 

peroxides    with    unoxidised    tannins.      The    peroxides    arc 

soluble,  whilst  the  quinhydronic  combinations  are  insol- 
uble,  being  therefore   precipitated.      In  the  presence  of 

bodies  susceptible  of  oxidation  (e.g.  sodium  sulphite) 
the  formation  Of  phlobaphenes  is  retarded.  Gallotannic 
acid    which   docs   not    yield   a    phlobaphcne.   does   not    form 

a    true    leather. 

The  action  of  formaldehyde  is  also  investigated.     It  is 
found  to  render  gelatin  insoluble,  but  by  repeated  treat 

men!  with  hot  water  the  product  is  slowly  decomposed. 
and   broucht   into  solution,      When  'he  product   is  dried  by 

heating,  formaldehyde  is  slowly  pvoNtJft,  and  it  can  also  be 

separated  by  the  action  of  dilute  acids  and  alkalis  in  the 
cold.  The  authors  therefore  conclude  that  the  product 
is    unstable    and     has    more  of  the  nature    of    a   molecular 
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Addition  compound  than  of  a  time  ohemical  individual. 
It  is  pointed  out  that  this  agrees  with  the  observation  that 
formaldehyde  leathers,  perfectly  supple  after  manufacture, 
eventually  become  hard  ami  brittle,  as  if  they  had  gradu- 
ally hist   th.Mr  tannage.      (See  this  also  J.    L908,  7-~>!U 

— H.  <;.  B. 

Cnlak^f.    '/..  H.  Skraup  ami  F.  Huninielberger.     Monatsh. 
(hem..    1908,   29.   451  —  4fi«>/ 

Thk  authors  have  studied  the  partial  hydrolysis  of  gelatin 
by  26  per  cent,  sulphuric  acid,  the  products  being  separated 
by  means  of  their  varying  solubility  in  ammonium  sulphate 

solution.  The  yields  of  glycocoll,  glutamic  aeid.  lysine. 
arginine,  ami  histidine  from  the  gelatin  and  from  the 
different  products  of  hydrolysis  were  also  determined. 
The  yield  of  glutamic  aeid  on  the  hydrolysis  of  gelatin 
varies  according  to  the  method  adopted.  One  and  the 
same  sample  of  gelatin  yielded  13-9  per  cent,  (referred 
to  dry  substance)  when  treated  according  to  Horbac- 
zewski's  method  of  hydrolysis  with  hydrochloric  acid  in 
presence  of  stannous  chloride,  and  direct  crystallisation 
of  glutamic  acid  hydrochloride,  after  removal  of  the  tin 
with  hydrogen  sulphide,  and  only  10T  per  cent,  when 
hydrolvsed  according  to  E.  Fischer's  method.  Fischer 
himself  obtained  only  0-9  per  cent,  of  glutamic  acid  from 
gelatin.  The  yield  of  glycocoll  was  found  to  be  9-6 — 
'••7  per  cent,  as  compared  with  16-5  per  cent,  found  by 
Fischer  and  10-38  per  cent,  bv  Levenne.  The  gelatin  also 
yielded  0-4  per  cent,  of  histidine,  6-2  per  cent,  of  arginine 
and  4-4  per  cent,  of  lysine  when  completely  hydrolysed  by 
Fischer's  method.  With  respect  to  the  partial  hydrolysis 
of  gelatin  into  albumoses  and  peptones  by  25  per  cent. 
sulphuric  acid,  it  was  found  that  acid  of  this  strength  acts 
very  slowly  at  the  ordinary  temperature,  but  much  more 
rapidly  at  60°  0.  The  albumoses  and  peptones  were 
separated  by  repeated  fractional  precipitation  or  salting- 
out  with  ammonium  sulphate.  The  peptone  fractions 
soluble  in  ammonium  sulphate  solution  were  further 
purified  by  dialysis.  In  the  method  of  separating  albu- 
moses and  peptones  by  salting  out  with  ammonium 
sulphate,  there  are  two  sources  of  error,  which  have  not 
hitherto  been  taken  sufficiently  into  consideration.  First, 
in  the  removal  of  ammonium  sulphate  by  precipitation 
with  barium  hydroxide,  the  barium  sulphate  carries 
down  considerable  quantities  of  organic  matter,  and 
secondly,  the  ammonium  sulphate  separated  by  crystal- 
lisation also  retains  organic  matter.  In  the  authors' 
experiments  a  total  quantity  of  about  14  kilos,  of  ammonium 
sulphate  was  recovered  by  crystallisation  and  by  washing 
with  dilute  alcohol,  and  this  was  found  to  retain  altogether 
IIS  grms.  of  organic  matter.  The  albumoses  and  peptones 
obtained  in  the  manner  described  are  almost  white  in 
colour,  and  when  freed  from  water  and  alcohol  are  only 
slightly  hygroscopic.  They  consist  of  mixtures  of  sub- 
stances readily  soluble  and  soluble  with  difficulty  respec- 
tively in  75  per  cent,  alcohol.  The  solubility  in  75  per 
cent,  alcohol  decreases  as  the  solubility  in  ammonium 
sulphate  solution  increases.  On  complete  hydrolysis  the 
albumoses  and  peptones  yield  approximately  the  same 
quantity  of  histidine  and  arginine  as  the  gelatin  from  which 
they  were  derived.  The  yields  of  lysine  and  glutamic 
acid  are  smaller  the  more  readily  the  protein  is  precipitated 
by  ammonium  sulphate,  whilst  the  reverse  is  the  case 
with  respect  to  the  glycocoll. — A.  S. 

Patents. 

Tattnage  of  skins  ;    Employment  of  the  products  of  oxida- 
tion of  phenols  and  especially  of  quinones  for  the . 

A.  Seyewetz  and  L.  Meunier.  1st  Addit.  dated  Mav  21, 
1907," to  Fr.  Pat.  385,057,  Feb.  25,  1907.  See"  this 
J..  1908.  580. 

The  use  of  the  commercial  "  aduro!,"  chlorhydroquinone, 
and  of  its  quinone  and  quinhydrone.  for  tanning  by  the 
method  of  the  principal  patent  is  claimed.  The  use  of 
quinone  chlorimide  is  also  covered.  A  combination  chrome 
and  quinone  tannage  is  described  in  which  hydroquinone  is 
employed  in  conjunction  with  potassium  bichromate  and 
a  mineral  acid.  The  mordanting  of  chrome  leather  lor 
colours  may  be  also  brought  about  by  a  subsequent  quinone 
tannage. — H.  G.  P>. 


Tannin  extract  and  process  of  producing  same.  F.  J. 
Maywald,  New  York.     U.S.  Pat.  894,277,  Aug.  4,  1908. 

A  drv,  friable  tannin  extract  is  prepared  from  viscous 
tannin  extracts  by  adding  a  colloidal  carbohydrato 
(car.  dextrin)  and  evaporating  the  mixture  to  dryness. 

— H.  G.  B. 

Tanning   materials,  dyewood,   beet,   and  the  like;    Process 

and  apparatus  for  the  extraction  of .      W.  Wiegand, 

Merseburg,  and  R.  Riedcr,  Frankfort,  Germany.  Eng. 
Pat.  3628,  Feb.  18,  1908.  Under  Int.  Conv.,  Feb.  23, 
1907. 

See  Fr.  Pat.  386,820  of  1908  ;  this  J.,  1908,  760.— T.  F.  B, 

Leather  from  flesh  splits, Process  for  obtaining  im- 
pervious and  well  coloured.  S.  Pianko  and  M.  Knaster, 
Russia.  1st  Addit.  dated  March  9th,  1908,  to  Fr. 
Pat.  385,900.  Princ.  Pat.  Jan.  3rd,  1908.  (See  Eng. 
Pat.  28,743  of  1907  ;   this  J.  1908,  459.) 

Flesh  and  middle  splits  are  made  equal  in  quality  to  a 
grain  split  by  forming  an  artificial  grain  on  the  split  by 
means  of  celluloid  or  by  a  mixture"  of  nitrocelluloses  and 
non-drying  oils  to  which  colouring  matters  have  been 
added.— H.  G.  B. 

Leather  ;    Method  of  producing  a  material  for  substituting 

.     F.     Baum,     Potsdam,     Germany.     Eng.     Pat. 

11,292,  July  24,  1907. 

See  Fr.  Pat.  380,302  of  1907  ;  this  J.,  1908,  30.— T.  F.  B. 

Artificial  leather ;    Improvements    in    and   relating  to  the 

manufacture  of .     H.  R.  Midler,  Limbach,  Saxony. 

Eng.  Pat,  25,528,  Nov.  18,  1907. 

A  process  for  producing  a  "  soft  touch,"  in  imitation 
leather  articles  composed  of  knitted  or  woven  fabrics 
cemented  by  gutta-percha.  The  goods  are  passed  through 
a.  soap-bath,  either  before  or  after  the  cementing  process, 
the  gutta-percha  thus  being  rendered  soft. — H.  G.  B. 

Leather  board  ;  Manufacture  of .  A.  W.  Case,  High- 
land Park,  Conn.,  U.S.A.  Eng.  Pat,  13.777,  June  29, 
1908.     Addition  to  Eng.  Pat.  929,  Jan.  14,  1908. 

See  Fr.  Pat.  386,420  of  1908  ;  this  J..  1908,  696.— T.  F.  B. 

Casein    insoluble  ;    Process  for  making .     H.    Morin. 

Fr.  Pat.  388,441,  May  30,  1907. 

Trioxymethylene  is  mixed  with  the  casein  before 
moulding,  and  by  the  slow  decomposition  of  the  former, 
formaldehyde  is  produced,  the  casein  being  rendered 
insoluble,  infusible  and  non-putrescible  throughout  its 
mass. — H.  G.  B. 

Casein  compounds  or  articles.  B.  B.  Goldsmith,  New 
York  City.  Eng.  Pat.  14,098,  June  18,  1907.  Under 
Int.  Conv.,  Aug.  28,  1906. 

See  U.S.  Pat.  840,931  of  1907  ;  this  J.,  1907,  332.—  T.F.B. 

Plastic  masses  from  casein  ;    Process  for  producing . 

J.  Kathe,  Cologne,  Germany.  Eng.  Pat.  17,953,  Aug.  7, 
1907.     Under  Int.  Conv.,  Aug.  8,  1906. 

See  Fr.  Pat.  368,704  of  1906  ;  this  J.,  1907,  27.— T.  F.  B. 

Bone,  ivory,  stag-horn  and  like  horn,  except  cow  and  buffalo 
horn,  and  in   the    manufacture   of    articles    therefrom ; 

Improvements  in  the  treatment  of .     W.  C.  Parkin 

and  A.  Williams,  Sheffield.  Eng.  Pat.  1021,  Jan.  16, 
1908. 

After  the  removal  of  mineral  salts  from  the  bono  by  means 
of  dilute  acid,  the  residue  (solid,  granulated,  or  pulverised) 
is  saturated  with  glycerin  or  with  animal  or  vegetable 
oils  and  pressed  to  any  required  shape  in  heated  dies. 
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It  is  then  saturated  with  liquid  or  gaseous  formaldehyde, 
which  renders  the  article  insoluble  in  water.  Articles  so 
produced  will  bleach  and  dye  well,  and  are  capable  of 
receiving  and  retaining  a  high  polish. — H.  G.  B, 


XV.— MANURES,  &c. 

Soils  ;  Isolation  of  picoline-carboxylic  acid  from  — — ,  and 
its  relation  to  soil  fertility.  0.  Schreiner  and  E.  C. 
Shorey.  J.  Am.  Chem.  Soc,  1908,  30,  1295—1307. 
A  poor  soil  was  treated  for  twenty-four  hours  with  2  per 
cent,  sodium  hydroxide  solution,  the  dark  solution 
siphoRed  off  after  settlement,  made  acid  with  dilute 
nitric  acid,  the  precipitate  filtered  off,  the  acid  filtrate 
exactly  neutralised  with  sodium  hydroxide,  the  precipitate 
filtered  off,  and  the  filtrate  precipitated  with  silver  nitrate. 
From  this  precipitate  an  acid  was  obtained  which  after 
purification,  proved  to  be  picoline  monocarboxylic  acid. 
This  was  no  doubt  formed  from  the  decomposition  of 
proteid  compounds  in  the  soil ;  for  pyruvic  acid  (from 
which  picoline  carboxylic  acid  can  be  derived)  has  been 
shown  to  be  a  decomposition  product  of  protein,  and, 
indeed,  some  evidence,  has  been  obtained  of  the  existence 
of  pyruvic  acid  in  the  soil  experimented  on.  Direct 
experiments  have  shown  that  picoline-carboxylic  acid 
in  low  concentrations  is  a  stimulant,  and  in  higher  con- 
centrations (over  100  parts  per  million)  is  toxic  to  wheat 
seedlings  ;  uvitonic  acid  is  much  more  toxic.  In  all 
probability  the  poorness  of  the  soil  studied  was  due  to 
the  toxic  character  of  these  pyridine  derivatives  con- 
tained in  it. — J.  T.  D. 

Patent. 

Manure  ;     Process    of   making    artificial preferably 

■    from  alumina  and  silicic  acid  or  from  natural  or  artificial 

materials  containing  alumina,  silicic  acid,  and  potassium. 

E.    Pohl,    Honnef    on    Rhine,    Germany.     Eng.    Pat. 

20,575,  Sept.  16,  1907. 

See  Fr.  Pat.  381,975  of  1907  ;  this  J.,  1908,  237.— T.  F.  B. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Cane  sugar  solutions  ;   Osmotic  pressure  of ■  at  15J  C. 

H.  N.  Morse  and  B.   Mears.     Amer.   Chem.  J.,   1908, 

40,  193—213. 
As  experience  is  accumulated,  errors  in  some  of  the 
earlier  observations  have  been  exposed ;  the  results 
recorded  for  temperatures  of  about  20°  C.  are  to  be  dis- 
carded and  are  in  course  of  revision.  But  the  values 
recorded  for  the  temperatures  of  0°  and  5°  C.  are  subject 
only  to  slight  corrections,  and  are  available,  together 
with  the  still  more  accurate  observations  at  10'  C.  (this 
J.,  1908,  760)  and  15°  C,  for  the  purpose  of  formulating 
general  conclusions.  The  molecular  osmotic  pressure  of 
cane  sugar  solutions  at  15°  C.  decreases  at  first  with 
increased  concentration  and  then  increases.  For  0-1  grm.- 
mol.  per  litre  concentration,  it  is  24-74  atmos.  ;  for  0-3 — 
0-4  grm.-mol.,  it  is  at  a  minimum  of  24-44;  and  for 
1-0  grm.-inol.,  it  rises  to  25-40  atmos.  The  mean  mole- 
cular osmotic  pressure  of  cane  sugar  solutions  at  con- 
centrations from  0-1  to  1-0  grm.-mol.  per  litre  increases 
with  rise  of  temperature.  At  0°  C.  it  is  23-95  atmos.  ; 
at  5°  C.  it  is  24-12  atmos.  ;  at  10°  C.  it  is  24-50  atmos.  ; 
and  at  15  (J.  it,  is  24-tis  atmos.  But  the  increments  ate 
not  strictly  proportional  to  the  temperature  intervals. 
The  results  suggest  that  the  temperature  co-efficient 
increases  with  rising  temperature  ;  but  this  must  be 
stated  with  some  caution,  because  the  results  recorded 
at  the  lower  temperatures  are  not  finally  established. 
Excluding  the  least  reliable  series  of  results  j » t  0°  ('.,  the 
increa.se  of  the  osmotic   pressure  between  6P  and  15   ('.  is 

[)ractically  identical  with  the  increase  of  the  gas  pressure 
jetween  the  same  temperatures.    There  is  strong  evidence 

that  between  these  limits  the  osmotic  pressures  of  weight- 
normal  solutions  of  cane  sugar  obey  Gay  Lussao'fl  law 
for  gases.     The  mean  ratios  of  the  osmotic   pressures  to 


gas  pressures  recorded  for  concentrations  from  0-1  to 
1-0  grm.-mol.  per  litre  are:  at  5°  C,  1-065;  at  10°  C, 
1-061  ;  at  15°  C.,  1-064  ;  thus  the  temperature  co-efficient 
is  practically  identical  both  for  osmotic  and  gas  pressures. 

-^r.  f.  b. 

[Maple  sugars  and  syrups.]     Malic  acid  ;    Determination 

of ,   in  food   products.     H.    W.    Cowles.     J.    Am. 

Chem.  Soc,  1908,  30,  1285—1288. 

The  method  has  been  applied  chiefly  to  maple  sugars 
and  syrups.  The  sample  (6-7  grms.)  is  dissolved  in 
5  c.c.  of  water,  and  2  c.c.  of  10  per  cent,  calcium  acetate 
solution  are  added.  Then  100  c.c.  of  95  per  cent,  alcohol 
are  added  with  stirring  (so  as  to  make  the  alcoholic  strength 
of  the  whole  nearly  85  per  cent.),  and  the  liquid  is  warmed 
on  the  water-bath  till  the  precipitate  settles.  The 
precipitate  is  then  washed  free  from  calcium  salts  with 
85  per  cent,  alcohol,  ignited,  the  residue  dissolved  in 
excess  of  AT/10  hydrochloric  acid,  boiled  to  expel  carbon 
dioxide,  and  titrated  back  with  A/10  sodium  hydroxide. 

—J.  T.  D. 

Sugar    molecule  ;     Depolumerixation    of    the .     C. 

Neuberg.     Sec  XXIV. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Hops,  and  their  practical  value  to  the  brewer.     P.  K.  Lo 
May.     J.    Inst.    Brewing,    1908,    1*,    414—424. 

The  presence  of  seeds  in  a  hop  detracts  from  the  value 
of  the  sample  not  only  by  their  being  of  no  brewing 
value,  but  also  by  their  containing  an  oil  possessing  a 
markedly  persistent  bitter  flavour.  The  seedless  hops 
also  are  found  to  make  better  yearlings.  The  practice 
of  picking  hops  while  yet  hardly  ripe  is  to  be  deprecated 
although  many  brewers  will  buy  such  a  green  hop  in 
preference  to  one  of  a  slightly  yellow  colour,  notwith- 
standing that  such  a  fully  ripened  hop  contains  more 
resin  and  has  a  greater  brewing  value.  Hops  dried  in 
hot  air  kilns  are  usually  tougher  and  less  broken  than 
those  dried  over  the  fire,  but  less  bright  coloured  and, 
particularly  as  yearlings,  less  aromatic.  As  regards 
storage,  tight  packing  and  storage  in  a  "  cool,  absolutely 
dark  room  "  is  to  be  preferred  to  the  usual  methods  of 
cold  storage.  In  buying  hops  the  author  considers  the 
selection  should  be  made  without  any  knowledge  of  the 
price,  sort,  mark  or  owner,  and  to  this  end  suggests  that 
samples  from  two  or  three  merchants  should  be  set  out 
and  privately  marked  before  being  seen  by  the  buyer 
whose  selection  of  the  best  hop  for  any  given  purpose 
is  thus  unbiassed.  The  question  of  best  value  is  deter- 
mined afterwards  by  reference  to  the  list.  The  author 
points  out  the  value  of  calculating  the  hop  rate  per  barrel 
of  beer  collected  as  well  as  per  quarter  of  malt  used. 
He  is  of  opinion  that  hops  should  in  no  case  be  boiled  for 
less  than  one  hour  and  that  they  should  never  be  boiled 
a  second  time.  For  hopping  down,  which  is  corrxidered 
essential  in  all  eases,  the  author  regards  East  and  .Mid 
Kent  Goldings,  Mathons,  Farnham  Whitebines,  and 
Brambungs,  according  to  season,  as  unsurpassed  in 
delicacy  of  flavour  by  any  foreign  growths.      R.  L.  S. 

Wines  ;    Physico-chemical  [conductivity]  analyses  of . 

P.  Dutoit  and  M.    Duboux.     Compt.  rend'.,  1908,  147, 
351—353. 

The  method  of  electrical  conductivity,  when  applied  to 
the  distillates  of  wines,  gives  more  complete  results  than 
the  aoidimetric  method.  If  the  wine  he  distilled  with 
sodium  hydroxide  and  the  bases  in  the  distillate  he  pro- 
gressively neutralised  with  hydrochloric  acid,  the  con- 
ductivity curve  takes  a  sudden  bend  upwards  cones- 
ponding  with  the  point  of  neutrality.  If  the  volatile 
acids  of  the  wine  he.  distilled  with  steam  and  the  neutra- 
lisation of  the  distillate  by  standard  potassium  hydroxide 
lie  controlled  by  measurements  of  electrical  conductivity, 
the  form  of  the  curve  of  conductivities  affords  a  differen- 
tiation between  the  strong  acids  and  the  weaker  acids  of 
the  wine.  The  conduct  ivity  method  also  promises  to 
lead  to  important  results  in  connection   with  the  colloidal 
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tannin  constituents  of  the  wine;  for  this  purpose  the 
conductivity  is  measured  when  the  wine  is  progressively 
neutralised  with  baryta  water.  Thus,  wines  derived  from 
"  piquettes  "  gire  curves  of  a  different  form  from  those 
of  natural  wines.      (See  this  ,1.  1908,  871.)  -J.  P.  B. 

Wines;    Quantity  of  arsenic  introduced  into by  Uu 

mm  of  arsenical  preparations  in  viticulture.     P.  Breteau. 
J.  de  Pharm.  et  de  Chilli.,  1908,  27.  154—158. 

The  author  has  determined  the  quantity  of  arsenic 
occurring  in  a  number  of  wines  made  from  grapes  from 
vines  that  had  l>een  treated  with  arsenical  preparations,  for 
the  destruction  of  parasites.  The  organic  matter  of  the 
wine  was  oxidised  by  a  mixture  of  nitric  and  sulphuric 
acids  and  the  residue  treated  in  a  Marsh  apparatus  for 
seven  hours,  all  the  details  prescribed  by  Gautier  and 
Bert  rand  being  followed.  The  insecticides  employed 
on  the  vines  comprised  preparations  both  of  arsenious 
and  arsenic  acids,  used  either  alone  or  in  conjunction  with 
copper  preparations.  The  quantities  of  arsenic  found 
in  the  wines  ranged  up  to  0-2  mgrm.  perlitre,  but  in  those 
cases  where  01 — 0-2  mgrm.  were  found,  the  arsenic  could 
not  have  been  derived  from  the  arsenical  dressing,  but 
must  have  been  introduced  with  substances  subsequently 
added  to  the  wines,  such  as  sulphuric  acid,  bisulphites,  etc. 
Normal  wines  from  vines  which  have  received  no  arsenical 
dressing  may  contain  nearly  001  mgrm.  of  arsenic  per 
litre.  The  author  concludes  that  the  maximum  quantity 
of  arsenic  introduced  by  the  use  of  such  dressings  must 
be   less   than   0-03    mgrm.    per   litre. — J.  F.  B. 

Vines  containing  natural  free  tartaric  acid,  and  also 
those  to  which  free  tartaric  acid  has  been  added. 
Astruc  and  J.  Mahoux.  Ann.  Chim.  anal.,  1908,  13, 
307— 315. 

The  authors  state  that,  of  the  official  methods  of  wine 
analysis  established  in  France  in  1907,  that  for  the 
determination  of  the  total  tartaric  acid  gives  too  low 
results,  especially  with  new  wines,  and  that  for  the  potash, 
gives  too  high  results.  Consequently  if  the  estimation  of 
the  free  tartaric  acid  be  based  on  the  difference  between 
these  two  values  considerable  quantities  of  free  tartaric 
acid  may  be  overlooked.  The  equilibrium  between  the 
acids  and  bases  in  wine  is  very  complex,  and  no  method 
yet  devised  gives  the  absolute  value  of  the  tartaric  acid 
actually  existing  in  the  free  state.  But  so  far  as  can  be 
judged  by  the  addition  of  known  quantities  of  tartaric 
acid  to  natural  wines,  and  the  recovery  of  approximately 
the  quantities  added,  the  best  results  are  obtained  by 
observing  the  difference  between  the  potassium  bitartrate 
found  by  concentration  and  crystallisation  direct,  and 
that  similarly  obtained  with  the  previous  addition  of 
potassium  bromide.  The  quantity  of  potassium  bromide 
added  must  not  be  disproportionately  large :  1  grm. 
per  50  c.c.  of  wine  is  about  right  as  a  rule.  The  results 
are  approximately  correct  in  average  cases,  but  tend  to 
be  slightly  low  for  poor  wines  and  slightly  high  for  full- 
bodied  wines.  The  determination  of  the  potash  may 
be  made  on  similar  lines,  adding  sodium  bitartrate  to  the 
wine  instead  of  potassium  bromide.  The  results  thus 
obtained  are  of  the  same  order  as  those  afforded  by  the 
official  method  for  the  determination  of  potash,  but  both 
methods  yield  values  considerably  in  excess  of  the  actual 
potash  present  in  the  wine,  determined  as  platinum 
salt.  Since  the  calculation  of  the  free  tartaric  acid  on 
the  basis  of  the  potash,  is  absolutely  unjustified,  the  authors 
see  no  necessity  for  an  accurate  method  for  the  determina- 
tion of  the  potash.  They  rely  for  approximate  values 
for  free  tartaric  acid  on  the  potassium  bromide  method 
mentioned  above,  but  since  very  many  natural  wines 
contain  considerable  quantities  of  free  tartaric  acid,  the 
authors  can  see  no  way  of  certifying,  the  artificial  addition 
of  this  acid,  except  when  the  quantity  added  is  so  large 
as  to  render  the  wine  undrinkable.  In  the  case  of  reduced 
wines,  tartaric  acid  may  be  added  to  disguise  the  dilution, 
but  the  chemist  must  consider  the  general  analytical 
characters  which  indicate  reduction,  before  he  certifies 
that  the  free  tartaric  acid  has  been  added  artificially. 

—J.  F.  B. 


Tartaric  acid  ;    Determination  of in  the  presence  of 

malic  and  succinic  acids  [Wines  and  fruit  juices].  L. 
Gowing-Scopes.     Analyst,    1908,  33,  315—319. 

TiiK  author  has  investigated  the  method  proposed  by 
.1.  von  Ferentzy  (Chem.-Zeit,,  1907,  31,  1118),  which  is 
based  on  the  insolubility  of  basic  magnesium  tartrate 
in  50  per  cent,  alcohol,  and  finds  that  tartaric  acid  may 
be  accurately  determined  in  fruit  juices  by  this  method, 
and  also  in  wines,  if  the  tannic  acid  be  first  removed. 
More  accurate  results  are  obtained  if  the  basic  magnesium 
tartrate  is  titrated  with  permanganate  than  when  it  is 
ignited  as  recommended  by  Ferentzy.  The  following 
are  the  details  of  the  process  : — A  solution  of  the  substance 
under  examination,  containing  not  less  than  0-05  grm., 
and  not  more  than  0T0  grm.,  of  tartaric  acid,  is  taken  for 
the  determination  ;  if  the  bulk  of  the  solution  be  large, 
or  if  alcohol  be  present,  the  solution  is  evaporated  to  about 
one-half  of  the  original  volume.  To  the  cooled  solution 
is  then  added  an  equal  volume  of  absolute  alcohol,  and 
the  precipitate  which  forms  in  the  case  of  fruit-juices 
and  wines  is  filtered  off,  and  washed  with  50  per  cent, 
alcohol  (by  volume).  Ten  c.c.  of  ammonia  and  10  c.c.  of 
absolute  alcohol  are  added  to  the  filtrate,  any  precipitate 
which  forms  being  again  removed  by  filtration  and  washed 
with  50  per  cent,  alcohol.  To  the  filtrate  thus  obtained 
are  added  10  c.c.  of  "  magnesia  mixture  "  and  10  c.c.  of 
absolute  alcohol,  the  mixture  being  thoroughly  stirred 
meanwhile.  After  standing  overnight,  the  solution  is 
filtered  through  double  filter  papers,  the  precipitate  is 
washed  with  50  per  cent,  alcohol,  and  is-  then  dissolved 
off  the  filter  with  boiling  water,  about  400  c.c.  being  used. 
The  solution  is  evaporated  to  a  volume  of  about  200  c.c, 
or  until  all  the  alcohol  has  been  removed,  then  cooled, 
and  diluted  to  a  volume  of  about  400  c.c,  after  the 
addition  of  10  c.c  of  concentrated  sulphuric  acid.  The 
solution  is  next  heated  to  a  temperature  of  90°  C,  and 
potassium  permanganate  solution  is  run  in  a  little  at  a 
time,  until  two  or  three  drops  have  been  added  in  excess  ; 
this  excess  is  then  titrated  back  with  oxalic  acid  solution. 
The  potassium  permanganate  solution  should  contain 
6-9745  grms.  of  the  salt  per  litre  ;  1  c.c.  corresponds  with 
0-0050  grm.  of  tartaric  acid,  and  the  oxalic  acid  solution 
should  be  of  equivalent  strength. — W.  P.  S. 

Fusel  oil ;   Notes  on  Rose's  method  for  determining , 

and  comparison  of  results  by  the  Allen- Mar quardt 
method.  W.  L.  Dudley.  J.  Am.  Chem.  Soc,  1908. 
30,  1271—1276. 

The  Herzfeld  apparatus  is  preferable  to  the  more  recent 
apparatus  of  Bromwell ;  but  the  Rose  method  under 
any  circumstances  can  only  yield  concordant  results  if 
the  most  minute  precautions  are  taken  at  every  stage  of 
the  process ;  and  the  author  prefers  the  Allen-Marquardt 
method,  because  it  is  not  only  more  rapid  and  liable  to 
fewer  causes  of  error,  but  gives  more  nearly  the  true  amyl 
alcohol  content. — J.  T.  D. 

Patents. 

Malting  and  brewing  processes  ;    [Application  of  electricity 

to ].     B.   Combe,   Cheltenham.      Eng.  Pat,  23,544, 

Oct,  25,  1907. 

The  use  of  a  current  or  currents  of  electricity  is  claimed 
at  the  following  stages  of  the  malting  and  brewing  pro- 
cesses :  In  the  steep ;  during  the  withering  process ; 
during  the  drying  process  on  the  kilns ;  during  the 
mashing  or  infusion  of  the  goods  ;  in  the  wort  in  the  under- 
back  ;  in  the  copper  or  boiling  pan  ;  in  the  hop- back  ; 
in  the  coolers  ;  in  the  refrigerators  ;  in  the  settling-backs 
or  dropping-squares.  A  steady  current,  e.g.,  of  two 
amperes,  is  passed  through  the  liquor  or  moist  grain  at 
intervals  at  discretion,  carbon  grid-electrodes  being 
I  deferred. — J.  F.  B. 

Malt  ;  Method  of  treating  — —  for  use  in  brewing.  A, 
Heymann,  Mannheim.  Germany.  Eng.  Pat.  21,941. 
Oct.  4,  1!)()7. 

See  Fr.  Pat.  381,149  of  1907  ;  this  J.,  1908,  136.— T.  F.  B. 
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Brewery  mashes  ;    Filter  press  for  draining  and  extracting 

.     C.  G.  Gillmann.     Fr.  Pat.  388,429,  Mar.  21,  1908. 

In  the  improved  pattern  of  brewery-mash  filter  press 
described,  the  plates  and  frames  are  made  circular  or 
oval,  instead  of  square,  in  order  that  they  may  resist  a 
higher  internal  pressure.  A  portion  of  the  upper  part 
of  each  filtering  plate  is  blocked  up,  either  by  plates 
reaching  down  from  the  top  of  the  spacing  frames  or  by 
the  omission  of  grooves  from  that  portion  of  the  filtering 
plate.  The  object  of  this  is  to  prevent  the  short-circuiting 
of  the  washing  water  along  the  top  of  the  filter  press  when 
the  compartments  are  not  completely  full  of  grains.  Blank 
plates  maybe  inserted  at  any  part  of  the  filter  press  when 
the  quantity  of  mash  is  too  small  to  fill  the  whole  press. 
The  plates  and  frames  are  clamped  together  by  hydraulic 
pressure,  which  is  prevented  from  releasing  itself  by  leakage 
by  screwing  up  a  vice  after  the  pressure  has  been 
established. — J.  F.  B. 

Musts,   wines,   mistelles,   spirits,   vinasses   and   extracts   of  ■ 
tartar  or  lees  ;    Treatment  for  ageing  of  or  removal  of 

sulphurous    acid    from .      A.    Hubert.      Fr.  Pat. 

388,158,  Mar.  13,  1908. 
For  the  removal  of  sulphurous  acid  from  musts,  etc, 
the  liquid  is  treated  with  a  quantity  of  calcium  peroxide 
equivalent  as  regards  active  oxygen  to  the  quantity  of 
sulphurous  acid  to  be  destroyed.  For  the  artificial 
ageing  of  wines  and  spirits,  quantities  of  calcium  peroxide 
ranging  from  10  to  50  grms.  per  hectolitre  are  introduced 
into  the  liquids.  For  the  precipitation  of  calcium  tartrate 
from  vinasses  and  tartar  extracts,  the  use  of  calcium 
peroxide  gives  a  purer  and  less  highly  coloured  product. 

—J.  F.  B. 

Wines  ;    Clarification  of  sparkling ,  under    pressure 

of  an  inert  gas  and  in  absence  of  air.  A.  Marone. 
Fr.  Pat.  388,256,  Mar.  17,  1908.  Under  Int.  Conv., 
Mar.  27,  1907. 
The  apparatus  consists  of  a  filter  of  the  Chamberland  type 
and  a  pump  situated  in  a  circuit  of  tubes.  At  one  side, 
between  the  pump  and  the  filter,  the  bottle  of  wine  to  be 
treated  is  inserted  in  the  circuit,  and  on  the  other  side  is 
a  clean  empty  bottle.  The  air  is  expelled  from  the 
clean  bottle  by  a  stream  of  carbon  dioxide  from  a  gas 
reservoir  ;  the  bottle  is  then  filled  under  pressure  with 
the  inert  gas.  The  gas  from  the  empty  bottle  is  drawn 
by  the  pump  through  the  tubes  and  forced  into  the  bottle 
of  cloudy  wine  which  is  inverted.  The  wine  is  thereby 
expelled  from  this  bottle,  passes  through  the  filter  and 
finally  arrives  in  the  clean  bottle.  When  the  latter  is 
filled,  it  is  removed  and  corked  without  loss  of  gas. 

—J.  F.  B. 

Wines ;     Apparatus    for    the    continuous    clarification    of 

sparkling ,  under  pressure  of  an  inert  gas  and  in 

absence  of  air.  A.  Marone.  Fr.  Pat.  388,257,  Mar.  17, 
1908.  Under  Int.  Conv.,  Mar.  27,  1907. 
An  apparatus  is  described  for  applying  the  principle 
specified  in  Fr.  Pat.  388,256  (see  preceding  abstract)  in  a 
continuous  manner.  Instead  of  a  single  bottle  of  wine 
inserted  in  the  circuit,  an  arrangement  is  provided  which 
holds  six  bottles,  disposed  radially  around  a  central 
hollow  turn-table  connected  with  the  tubes  of  the  pump 
and  filter  circuit.  The  machine  is  manipulated  so  that 
every  bottle  of  wine  is  emptied  by  the  time  it  has  made 
a  complete  revolution  round  the  turn-la  hie,  and  can  bo 
replaced  by  a  fresh  bottle  without  interrupting  the  treat- 
ment of  the  other  five.     The  recipient   bottles  for  the 

filtered    wine    are    disposed    and    operated    in    an    exactly 
similar   arrangement,   on    the   other   side   of   the   circuit. 

—J.  F.  B. 

XVIIL-  FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 
(A.)     POODS. 

Sulphurous    acid     in     foodstuffs,     particularly    gelatin  ; 

Determination  of .      I>.    Pade.     Ann.   ('him.   anal., 

L908,   13.   299     801. 
Fob   the   determination    of   sulphurous  acid   in    gelatin, 
20  grms.  of  dry  gelatin,  pr  a  corresponding  quantity  of 


jelly,  are  steeped  in  a  distillation  flask  with  about  500  c.c. 
of  boiled  water  for  12  hours.  The  flask  is  provided 
with  a  tap-funnel,  and  a  tube  reaching  to  the  bottom, 
through  which  a  current  of  carbon  dioxide.can  be  passed ; 
the  delivery  tube  is  connected  with  a  Will's  absorption 
tube  containing  50  c.c.  of  a  0-5  per  cent,  solution  of 
iodine  in  potassium  iodide.  Carbon  dioxide  is  first  passed 
through  the  flask  in  a  rapid  stream  for  10  minutes  to 
expel  the  air.  The  flask  is  then  heated  in  a  water  bath 
at  70°  C,  whilst  a  slow  current  of  carbon  dioxide  is  passed 
through  (2 — 3  bubbles  per  second).  When  the  gelatin 
has  dissolved,  25  c.c.  of  a  10  per  cent,  solution  of  syrupy 
phosphoric  acid  are  introduced  through  the  tap-funnel, 
and  the  speed  of  the  gas  is  increased  to  4 — 5  bubbles  per 
second.  After  about  one  hour,  the  whole  of  the  sulphurous 
acid  will  have  been  carried  over  and  converted  into 
sulphuric  acid  by  the  action  of  the  iodine,  when  it  can  be 
determined  gravimetrically.  A  volumetric  determination 
of  the  iodine  reduced,  does  not  yield  good  results  owing 
to  volatilisation  by  the  current  of  gas.  Samples  of  gelatin 
examined  by  the  author  have  contained  up  to  0-7  per  cent, 
of  sulphur  dioxide.  Dry  gelatins  never  contain  free 
sulphurous  acid,  but  this  is  sometimes  present  in  jellies. 
In  order  to  separate  the  free  sulphurous  acid  from  the 
sulphites,  the  determination  is  carried  out  in  two  stages  : 
first  without  the  addition  of  phosphoric  acid,  and  sub- 
sequently, with  the  acid. — J.  F.  B. 

Benzoic    acid     and     benzoates     [in    foodstuffs]  ;     General 

results  of  the  investigation  showing  the  effect  of upon 

digestion  and  health.  H.  W.  Wiley.  U.S.  Dept.  of 
Agric,  Bureau  of  Chemistry,  Circular  No.  39,  1908. 
It  is  evident,  from  the  results  of  an  investigation  during 
which  benzoic  acid  and  sodium  benzoate  were  adminis- 
tered to  twelve  healthy  men,  that  both  these  substances 
are  highly  objectionable  when  taken  internally,  producing 
very  serious  disturbance  of  the  metabolic  functions, 
attended  with  injury  to  digestion  and  health.  This  injury 
manifests  itself  in  a  number  of  different  ways :  indigestion, 
nausea,  headache,  vomiting,  loss  of  body  weight,  etc.  As 
regards  the  elimination  of  these  preservatives  from  the 
body,  it  was  found  that  benzoic  acid  is  converted  into 
hippuric  acid,  though  there  is  a  tendency  for  it  (benzoic 
acid)  to  be  retained  in  the  body  for  a  considerable  length 
of  time,  and  this  is  much  more  marked  in  the  case  of 
sodium  benzoate,  than  in  the  case  of  the  acid  itself. 
As  stated,  twelve  men  were  experimented  upon.  "  In 
the  first  period  there  was  given  to  Nos.  1  to  6,  inclusive. 
1  gim.  of  benzoic  acid  per  day;  to  Nos.  7  to  12.,  inclusive, 
1  grm.  per  day,  with  the  exception  of  the  first  day,  when 
only  0-9  grm.  was  given."  During  the  second  period, 
1:5  grms.  of  benzoic  acid  were  given  each  day  to  each 
member.  In  the  third  period,  2  grms.,  and  in  the  fourth, 
2-5  grms.  were  given  each  day.  The  maximum  quantity 
of  benzoic  acid,  given  during  the  entire  period,  was  35  grms., 
and  only  three  men  were  able  to  take  this  amount.  In 
all  of  the  other  cases,  it  became  necessary  to  withdraw 
a  portion  or  all  of  the  preservative.  The  injurious 
effects  are  produced  more  rapidly  by  benzoic  acid 
than  by  sodium  benzoate.  though  the  total  harmful 
effect  finally  produced  is  practically  the  same  in  both 
cases.  It  is  concluded  emphatically,  that  in  the  interest* 
of  health,  both  benzoic  acid  and  sodium  benzoate  should 
be  excluded  from  food   materials. — W.  P.  S. 

Patents. 

Flour  ;    .Apparatus  for  oxidising  [bleaching] (electric- 

ally).     W.  L.  Jones,  Stockton,  Cal.    U.S.  Pat.  896,405, 
Aug.  4,  1908. 
A  cha.m  hick,  having  inlet  and  outlet  openings,  is  provided 
with  means  for  blowing  a  current  of  air  through  it.     The 

terminals    of    a     battery,    inside    the    chamber,    are    short  - 
circuitcd,  thus  generating  "  gaseous  compounds  possessing 

bleaching  properties." — B.  N. 

Extracts  of  coffee,  tea,  anil  the  like  :'   Process  and  apparatus 
for  making .      W.  (lehhardt,   I'Yiedenau.  Germany, 

Eng.  Pat.  14,342,  June  21,  1907. 

CaFFBIN'B  does  not   exist   in  coffee  ID  the  free  stale,   but   as 

a  complex   potassium  compound  of  caffeine  and  caffee* 
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tannic  acid,  which,  it  is  stated,  has  no  injurious  effecl 
on  the  system.  The  olaim  is  for  a  process  of  extraction 
in  which  the  decomposition  of  this  compound  is  avoided. 
The  powdered  coffee,  etc,  is  made  into  a  thin  pulp  with 
water  at  5°  to  20  (.'..  the  mixture  slowly  heated  to  til)  ('.. 
or  70'  0.,  at  most,  preferably  by  means  of  steam  or  an 
internal  heater,  and  the  resulting  extract  filtered.  Various 
forms  of  apparatus  for  this  purpose  are  claimed,  such  as, 
e.g..  an  incandescent  lamp  surrounded  by  a  hollow  casing. 
which  is  suspended  within  the  vessel  containing  the  coffee 
and  water. — 0.  A.  M. 

Fish   and  other  alimentary   products  ;     Process  /or    prt  - 

serving .     J.  de  Vilmorin.  Paris.      Eng.   Pat.  4643. 

Feb.  29,  190&      Under  Int.  t'onv..  Mar.  2,  1907, 

Fish  or  other  alimentary  products  are  cleaned  and  steeped 
in  brine  :  they  are  then  treated  once  or  several  times, 
according  to  size,  with  crude  pyroligneoux  acid  and 
finally  dried  in  the  air  or  artificially.  The  pyroligneous 
acid,  which  imparts  a  smoked  flavour  to  the  goods,  may 
be  applied  by  immersion  or  by  sprinkling  with  a  brush. 
The  treated  fish  may  subsequently  be  preserved  in  oil 
if  desired.— J.  F.  H. 

Butter  ;   Manufacture  of .     A.  H.  Borgstrom,  Hango; 

Finland.     Eng.  Pat.  4527,  Feb.  28,  1908. 
See  Fr.  Pat.  387,653  of  1908  ;  this  J.,  1908,  872.— T.  F.  B. 

(B.)— SANITATION:    WATER  PURIFICATION. 

Patents. 

Water  ;    Process  and  apparatus  for  clarifying [after 

treatment  with  barium  carbonate  for  the  removal  of 
sulphates].  H.  Reisert,  Cologne,  Germany.  Eng.  Pat. 
2077,  Jan.  29,  1908. 

The  water  is  conducted  through  a  pipe  to  the  bottom 
of  a  vertical  cylindrical  tank  where  it  mixes  with 
powdered  barium  carbonate  (see  Fr.  Pat.  365,449  of 
1906  ;  this  J.,  1906,  1000).  The  water  then  rises  in  the 
tank  carrying  with  it  barium  carbonate  in  suspension. 
Towards  the  top  of  the  tank  are  placed  a  number  of  con- 
centric, funnel-shaped  partitions  through  which  the 
water  passes  and  deposits  the  greater  part  of  the  suspended 
barium  carbonate.  Above  these  partitions  is  a  collecting 
chamber,  and  above  this  again  a  filter. — W.  P.  S. 

Water  ;     Apparatus    for    purifying .      H.     Reisert, 

Cologne,  Assignor  to  Hans  Reisert  Co.  U.S.  Pat. 
895,198,  Aug.  4,  1908. 

See  Fr.  Pat.  369,056  of  1906  ;  this  J.,  1907,  40.— T.  F.  B. 

Water  ;    Impts.  in,  and  apparatus  for  the  sterilisation  of 

potable .     A.     Charbonneau    and    A.     Malaquin, 

Paris.  Eng.  Pat.  26,421,  Nov.  29,  1907.  Under  Int. 
Con  v.,  Dec.  19,  1906. 

See  Fr.  Pat.  372,752  of  1906  ;  this  J.,  1907,  548.— T.  F.  B. 

Sewage  ;    Method  of  treating .     C.    C.    E.    Beddoes, 

Wallingford,  Pa.     U.S.  Pat.  895,229,  Aug.  4,  1908. 

The  invention  relates  to  a  process  for  supplying  oxygen 
to  sewage  in  order  to  bring  it  into  a  suitable  condition 
for  supporting  bacteria.  The  sewage  is  treated  with  air 
or  gas,  and  the  moving  body  of  sewage  and  air  or  gas  is 
then  subjected  to  an  increased  pressure  ;  the  sewage 
thus  saturated  with  oxygen  is  finally  subjected  to  the 
action  of  bacteria  while  at  rest. — J.  F.  B. 

(6'.)— DISINFECTANTS. 
Patent. 

Formaldehyde   vapours  ;     Method  of  producing for 

disinfecting  purposes.  H.  Schneider,  Hamburg.  Eng. 
Pat.  48.-K);  Mar.  3,  1908.      Under  Int.  Con  v.,  Mar.  18, 

1907. 

Gaseous  formaldehyde  is  formed  by  the  action  of 
permanganates,   or   other   per-acid   salts,   on   compounds 


of  formaldehyde  with  alkali  bisulphites  in  the  presence 
of  water.  For  instance,  7-.1  kilos,  of  a  40  per  cent,  solution 
of  formaldehyde  are  mixed  with  26  kilos,  of  a  40  per 
lent,  solution  of  sodium  bisulphite.  When  from  1  to 
4  parts  of  the  solution  thus  obtained  are  poured 
on  1  part  of  powdered  potassium  permanganate,  a 
\  iolent  reaction  takes  place  accompanied  by  the  liberation 
of  formaldehyde  vapour  and  steam.  If  desired,  form- 
aldehyde, or  paraformaldehyde,  may  be  added  to  the 
solution  of  the  formaldehyde-bisulphite  compound. 

— W.  P.  S. 
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Papers ;      Absorption     of     moisture    by .      Papier  - 

Fabrikant,  1908,  6,  2074—2075.  [T.R.] 
Several,  papers  were  examined,  mostly  cartridge  papers, 
from  the  point  of  view  of  absorption  of  moisture. 
The  tests  were  made  by  suspending  weighed  sheets  of 
paper  in  a  room  containing  humid  air,  at  85 — 90  per 
cent,  saturation  and  at  a  temperature  of  20°  C,  until 
equilibrium  was  established  (3  days),  and  weighing  the 
amount  of  moisture  taken  up  from  the  air.  Other  tests 
were  made  by  floating  weighed  sheets  of  paper  on  the 
surface  of  water,  one  side  only,  draining  and  pressing 
between  bibulous  paper  before  weighing  again.  The 
results  showed  that  the  sizing  [rosin]  had  no  influence 
on  the  amount  of  moisture  absorbed  by  the  paper  from 
a  damp  atmosphere,  but  that  this  depends  chiefly  on  the 
degree  of  beating  of  the  pulp  and  is  influenced  also  by 
the  composition  and  weight  per  sq.  metre  of  the  paper. 
The  quantity  of  moisture  absorbed  was  lowest  in  the 
case  of  a  very  soft-sized,  wood-pulp  tissue  paper  (9  per 
cent.),  and  highest  in  that  of  an  imitation  parchment 
paper  (15-1  per  cent.)  ;  the  various  cartridge  papers 
examined,  showed  absorptions  ranging  from  11-9  to 
14-4  per  cent.  In  direct  contact  with  water  the  quantity 
of  moisture  taken  up  depends  almost  entirely  on  the 
degree  of  sizing,  ranging,  under  the  conditions  of  the 
test,  from  29  per  cent,  for  a  very  hard  sized  paper  up  to 
78  per  cent,  for  a  filter  paper.  The  influence  of  the 
degree  of  beating  of  the  pulp  plays  a  minor  part  which 
could  be  discerned  in  the  case  of  the  unsized  papers. 
In  applying  one  or  the  other  of  these  tests,  regard  must 
be  had  to  the  manner  in  which  the  paper  is  likely  to 
come  in  contact  with  moisture  in  practical  use.  For 
cartridge  cases,  which  are  protected  from  direct  contact 
with  water,  imperviousness  to  the  moisture  of  a  humid 
atmosphere  is  required  ;  for  insulating  electric  wires, 
the  paper  may  have  to  resist  water  directly,  in  the  form 
of  rain.     Very  few  papers  are  good  in  both  respects. 

— J.  F.  B. 

"  Cell-pitch  "  ;    Manufacture  of from  waste  sulphite 

wood  liquors.  W.  Sembritzki.  Wochenbl.  fur  Papier- 
fabr.,  1908,  39,  2866—2867. 
The  evaporation  of  the  waste  sulphite  wood  liquors  at 
the  Walsum  factory  (see  this  J.,  1908,  466)  to  a  solid 
pitch,  which  is  used  for  briquetting  blast-furnace  dust, 
promises  to  develop  into  a  profitable  industry.  The 
liquors  have  a  sp.  gr.  of  1-05  and  an  acidity  of  0-32  per 
cent,  calculated  as  sulphur  dioxide.  The  thick  syrup 
of  35°  B.  from  the  evaporators  has  the  composition  : 
water,  28-88  per  cent.  ;  insoluble  matter,  13-96  ;  extract, 
57-16 ;  tanning  matters,  22-96  ;  non-tannins,  34-24  per 
cent.  The  solid  "  cell-pitch  "  contains  :  water,  13-76  ; 
soluble  extract,  86-60;  tanning  matters,  31-84;  non- 
tannins,  54-76  per  cent.  The  non-tannins  of  the  syrup 
consist  of  organic  matter,  24-76  ;  mineral  matter,  9-44  per 
cent.  The  non-tannins  of  the  "  cell-pitch  "  consist  of 
organic  matter,  36-08  ;  mineral  matter,  18-68  per  cent. 
If  the  evaporators  are  constructed  of  iron,  it  is  necessary 
to  neutralise  the  acidity  of  the  liquors  with  lime  before 
concentration,  but  the  incrustation  of  the  tubes  with 
calcium  compounds  is  then  somewhat  troublesome.  In 
copper  evaporators  the  liquors  may  be  concentrated 
in  their  acid  state.  The  author  thinks  that  neutralisation 
with    lime    is    essential    for    the    proper    o  iking    of    the 
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briquettes  in  the  blast  furnace.  If,  on  the  other  hand, 
the  concentrated  liquors  are  intended  for  tanning  purposes, 
neutralisation  is  a  drawback,  as  the  calcium  compounds 
make  the  leather  brittle.  The  success  of  the  Walsum 
experiments  is  attributed  in  large  part  to  the  sextuple- 
effect  Kestner  evaporator  used.  Each  effect  has  a  heating 
surface  of  55  sq.  m.  ;  the  first  vessel  is  heated  with  steam 
at  3 — 4  atmospheres,  and  the  boiling  point  in  the  last 
effect  is  50°  C.  The  liquor  requires  about  3  hours  for 
its  concentration  to  35°  B.  This  syrup  is  converted  into 
solid  pitch  by  two  steam-heated  drums  which  dip  below 
its  surface.  The  first  drum  concentrates  the  syrup  from 
35°  to  60°  B.  ;  the  second  converts  it  into  a  solid  film 
which  is  removed  by  a  scraper.  10  kilos,  of  waste  lye 
yield  1  kilo,  of  dry  substance.  It  is  stated  that  a  selling 
price  of  40  marks  per  ton  would  show  a  good  profit. 

—J.  F.  B. 

Patent. 

Size  for  papermakers1  use  ;    Manufacture  of .     W. 

Pochin    and   J.    H.    Richardson,    Salford.     Eng.    Pat. 
23,666,  Oct.  26,  1907. 

A  powdered  size  consisting  chiefly  of  aluminium  sulphate 
and  sodium  silicate  is  specified.  It  is  prepared  by  treating 
alum  cake  or  aluminium  sulphate  with  a  concentrated 
solution  of  sodium  silicate,  drying  the  mass  and  grinding. 
The  preparation  may  either  be  used  alone  or  in  conjunction 
with  rosin  size. — J.  F.  B. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Amphicome  emodi  ;  Alkaloid  in .     D.  Hooper.  Annual 

Report,  Indian  Museum,  1907—8,  21. 
The  root  and  stem  of  this  plant,  a  native  of  Jammu  and 
Kashmir,  afford  a  bitter  drug  known  as  "  kaur."  It  con- 
tains an  intensely  bitter  alkaloid,  which  is  probably  the 
active  principle,  also  an  acid  fat.  a  wax,  yellow  colouring 
matter,  and  a  sugar. — J.  O.  B. 

Berberine  ;  Microchemical  detection  of in  plant- 
tissues.  —  Bauer.  Pharm.  Zeit.,  1908,  53,  618. 
SUCTIONS  of  the  material  are  floated  in  a  few  drops  of 
water,  on  an  micro-slide,  allowed  to  macerate  for  a  few 
seconds,  then  warmed  with  a  few  drops  of  10  per  cent, 
caustic  soda  solution,  and  treated  with  4  or  5  drops  of 
acetone.  The  cover  glass  is  then  put  on,  and  the  growth 
of  the  crystals  of  the  characteristic  berberine-acetone 
compound  observed.  In  many  cases  these  are  evident  in 
5  mins.  Some  portions  of  the  tissues  may  show  the 
growth  only  after  several  hours,  and  some  portions  not 
at  all.  This  indicates  that  berberine  is  localised  in  certain 
cells  of  the  plant  tissues  and  not  uniformly  distributed. 

—J.  O.  B. 

Solarium    sodomceum    ("  um-Tuma  ")    in    South    Africa. 
(1.  E.  Oliver.     Chem.  and  Drug.,  1908,  73,  325. 

Sulanum  sodomoium  is  a  common  weed  growing  on 
cultivated  ground,  rubbish  heaps  and  near  cattle  kraals  in 
South  Africa.  The  whole  plant,  which  grows  in  favourable 
situations  5  to  6  ft.   high,  is  well  armed   with  spines;    the 

leaves  are  divided  and  the  flowers  typical  of  the  order 
Solanacecs,  being  whitish  or  purple  with  a  yellow  central 

column  of  joined  anthers.     The  parts  used  medicinally  are 

the.  fruit  (apple  of  Sodom),  which,  when  ripe,  is  a  large 
pale  yellow  berry,  averaging  an  inch  in  diameter, 
ami  the  leaves.    The  drug  is  used  for  destroying  parasites, 

etc.     The    juice   of   the   fruit    is   extremely   acrid  and    hitter. 

and  contains   Bolanine.  --YV.  S. 

Rhamnus  frangula  and  Hhamii us  purshkmus  barks  ;  Oom 
parative  examination  of  ;    [and  influence  of  mmj 

if    ■"    "a    lln    therapeutic    properties].      A.    Tschlrch    and 

J.   !■'.  A.   Pool.       \icluv   Pharm.,    L908,  246.  310    325. 
Tot  eiuodin  removed  by  percolation  of  Cascara  tagrada 

and    buckthorn    barkl   with   alcohol,    is   the   same   in    both 


cases.  O15H10O5  m.pt.  225°  C,  giving  identical  derivatives. 
The  identity  of  the  so-called  "  cascara-emodin "  and 
"frangula-emodin"  isthereforeestablished.  The  influence  of 
magnesia,  as  employed  in  the  preparation  of  "  bitterless" 
galenical  preparations  of  these  drugs  and  of  rhubarb  was 
investigated.  The  powdered  material,  mixed  with  5  per 
cent,  of  magnesia,  was  percolated  to  exhaustion  with  a 
mixture  of  equal  volumes  of  90  per  cent,  alcohol  and  water. 
Similar  experiments,  with  the  same  drug  and  menstruum, 
but  without  magnesia  were  made  for  controls.  It  was 
found  that  the  amount  of  combined  oxyruethylanthra- 
quinones  is  increased  by  the  use  of  magnesia,  and  that 
of  those  compounds  in  the  free  state  is  lessened,  the  total 
quantity  not  being  materially  affected,  as  shown  by  the 
following  figures: — Without  magnesia.  Frangida  bark; 
free  oxymethylanthraquinones  1-40 ;  combined  1-84  ; 
total  3-24  percent.  Cascara  bark;  free  oxymethylanthra- 
quinones 0-06 ;  combined  0-20 ;  total  0-80  per  cent. 
Rhubarb  root;  free  oxymethylanthraquinones  T 10 ;  com- 
bined 2-47  ;  total  3-57  per  cent.  With  magnesia.  Frangula 
bark ;  free  oxymethylanthraquinones  0-75 ;  combined 
2-24;  total  2-99  per  cent.  Cascara  bark  ;  free  oxymethyl- 
anthraquinones 0-18;  combined  0-5;  total  0-68  percent. 
Rhubarb  root ;  free  oxymethylanthraquinones  0-43;  com- 
bined 2-53  ;  total  2-96  per  cent.  Since  the  physiological 
action  of  the  drugs  is  chiefly  dependent  on  the  combined 
oxymethylanthraquinones.  and  the  us?  of  magnesia 
slightly  increases  these,  the  therapeutic  value  of  prepara- 
tions treated  therewith  is  not  lessened. — J.  O.  B. 

Orthovanillic  aldehyde.     F.  Nceltlng.     Proc.  Soc.  ind.  de 
Mulh.,   1908,   24  ;    J.   Pharm.   Chim.,   1908,  28,   173. 

Although  Tiemann  and  Roppe  have  described  ortho- 
vanillic aldehyde,  CHO.C6H3.OH.OCHs,  as  well  as  it's 
isomeride,  vanillin,  as  being  formed  by  the  action  of 
chloroform,  in  presence  of  alkali,  on  guaiacol,  it  has  always, 
until  recently,  been  regarded  as  a  yellow  liquid.  It  is  now 
found,  when  pure,  to  form  fine,  bright  yellow  needles, 
m.pt.  45 — 46°  C.  It  is  separated  from  vanillin  by  steam 
distillation  at  a  temperature  below  115°— 120°  C.  It  is 
notable  that  orthovanillic  aldehyde  which  is  bright  yellow 
only  differs  from  salicylic  aldehyde,  which  is  colourless, 
by  the  addition  of  1  mol.  OCH3,  thus  indicating  the 
auxochromic  influence  of  the  methoxyl  group.  The 
sodium  salt  of  orthovanillic  aldehyde  is  yellow,  and 
soluble  in  water ;  the  phenylhydrazone  is  yellowish- 
white,  m.pt.  130 — 131°  C,  the  bisulphite  compound  is 
white,  and  the  aldazine  crystallises  in  bright  yellow 
needles,  m.pt.   198— 199°  C—  J.  0.  B. 

Creosotal ;  Colourless .    Aufrecht.    Pharm.  Zeit.,  1908, 

53,  480. 

"  Creosotal  "  or  "  creosote  carbonate,"  which  is  widely 
used  in  medicine,  is  usually  met  with  as  a  syrupy  liquid 
with  a  slight  yellowish  tint.  Recently,  however,  a  practic- 
ally colourless  form  has  appeared,  with  the.  inference  of 
greater  purity.  This  however  is  incorrect ;  the  colourless 
appearance  is  attained  merely  by  the  addition  of  a  trace  of 
a  blue  dyestuff  to  cover  the  yellow  tint .  Such  "  colourless  " 
creosotal  in  a  10  per  cent,  solution  in  absolute  alcohol 
shows  a  faint,  but  distinct  bluish-violet  fluorescence ; 
normal  creosotal  docs  not  show  this.  When  the  fictitious 
creosotal  is  shaken  out  with  ether  and  caustic  soda  solution, 
the  ether  acquires  a  brownish  red  colour  with  a  bluish 
\  iolet  fluorescence,  and  leaves,  on  evaporation,  a  violet 
residue.  The  same  ether  solution  gives  absorption  bands 
in  the  green,  on  spectroscopic  examination. — J.  O.  B. 

Chloroform;    Decomposition  of by  alcoholic  potassium 

hi/droxide.     0.    Mossier.     Monatsh.  f.  Chem,.    1908.  29, 
573    581. 

Wiikn  chloroform  is  allowed  to  react  with  alcohol  and 
potassium  hydroxide,  either  by  treating  chloroform  with 
an    alcoholic    solution    of    potassium    hydroxide,    or     by 

beating  an  alcoholic  solution  of  chloroform  with  dry 
powdered  potassium  hydroxide,  ethylene,  carbon  mon- 
oxide and   formic  acid  arc   produced.      The   proportion  of 

ethylene  to  carbon  monoxide  is  as  I  volume  to  3  volumes, 
except  when  less  than  5  mols.  of  alcohol  to  1  of  chloroform 
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are  present,  and  fa  not  affected  by  the  use  of  50  per  cent. 
aleoliol ;  the  proportion  of  formic  acid  varies  from  l."> 
to  66  per  cent,  of  the  theoretically  possible.  Similar 
results  are  obtained  with  bromoform  and  chloral  hydrate. 
The  author  believes  the  reaction  to  be  due  to  the  formation 
of  an  intermediate  substance  (VI.,.  which  at  once  reacts 
with  alcohol  to  form  the  two  possible  esters  ;  the  decom- 
position of  these  esters  by  potassium  hydroxide  results  in 
the  formation  of  ethylene  and  carbon  monoxide.  This 
view  is  confirmed  by  the  production  of  phosgene,  COClM 
when  air  laden  with  chloroform  vapour  is  passed  over 
dry  potassium  hydroxide.  The  formation  of  formic  acid 
i.»  due   to  an  entirely    separate    reaction. — A.  G.  L. 

Pitch-blende   reaiduu  :    Treatment  of .     L.   Haitinger 

and  K.  Ulrich.     Monatsh.  f.  Chem.,   1908,  29,  485—496. 

The  paper  deals  with  the  extraction  of  radium  salts  from 
10,000  kilos,  of  pitch-blende  residues,  corresponding  to  about 
30.000  kilos,  of  ore,  about  5,000  kilos,  of  residues  being 
treated  per  annum.  The  residues,  in  batches  of  100  or  200 
kilos,  at  a  time,  were  subjected  to  a  preliminary  boiling  with 
sodium  hydroxide  solution,  followed  by  extraction  with 
hydrochloric  acid.  This  acid  solution  was  free  from  radium, 
but  contained  polonium  and  actinium,  which  were  precipi- 
tated as  hydroxides  by  ammonia.  The  radium  and  allied 
metals  in  the  residues,  were  next  converted  into  carbonates 
by  three  treatments  with  boiling  sodium  carbonate  solution 
alternating  with  three  extractions  with  pure  hydrochloric 
acid.  The  treatment  of  each  batch  up  to  this  point 
required  about  six  months,  the  intermediate  washings 
being  very  tedious.  From  the  combined  acid  extracts,' 
a  crude  sulphate  was  precipitated  by  the  addition  of 
sulphuric  acid.  This  sulphate  was  again  converted  into 
chloride  through  the  carbonate  as  before,  and  the  bulk  of 
the  calcium  removed  by  extraction  with  concentrated 
hydrochloric  acid.  The  crude  chloride  left,  amounting  to 
about  20  kilos.,  and  consisting  chiefly  of  barium  cldoride, 
was  then  subjected  to  about  35  series  of  fractional 
crystallisations,  radium  chloride  being  the  most  insoluble 
chloride  present.  The  first  fraction  obtained  (about  9  grms. ) 
was  then  freed  from  lead  by  means  of  hydrogen  sulphide, 
and  crystallised  four  times  in  quartz  vessels.  Finally, 
there  were  obtained  105  grm.  of  radium  chloride  with  an 
atomic  weight  of  225  and  an  activity  of  27,200,000,  about 
0-5  grm.  of  equally  pure  bromide,  and  four  fractions  of 
chloride  amounting  in  all  to  8-3  grms.,  with  atomic  weights 
of  143—185,  and  activities  of  3,100,000—17,000,000,  as 
well  as  11  kilos,  of  barium  chloride  very  poor  in  radium. 
The  activity  of  radium  preparations  appears  to  be  exactly 
proportional  to  their  radium  content,  as  calculated  from 
the  atomic  weight.  It  is  mentioned  that  on  keeping  a 
sample  of  radium  bromide  for  a  year,  it  decreased  in 
weight  by  about  20  per  cent.,  and  became  nearly  insoluble 
in  water.  On  heating,  it  lost  54  per  cent,  of  its  weight, 
and  on  treatment  with  hydrogen  bromide  gained  17-2 
per  cent. — A.  ('<.  L. 

Patents. 

Formic  ethers  [esters]  of  borneol  and  isoborneol ;    Manu- 
facture  of .     O.    L.    A.    Dubosc,    Rouen,    France. 

Eng.  Pat.    14,379,  June  21,   1907.     Under  Int.  Conv., 
Oct.  6,  1900. 

See  Fr.  Pat.  370,293  of  1906  ;  this  J.,  1907,  278.— T.  F.  B. 

Barbituric    acid ;     Process    of    manufacturing .     0. 

Wolfes,     Darmstadt,     Germany.     U.S.     Pat.     894,994, 
Aug.  4,  1908. 

Dialkylbarbituric  acids  are  formed  by  condensing 
guanylurea  with  dialkylcyanacetic  esters,  for  instance 
the  ethylic  ester  of  diethylcyanacetic  acid,  by  heating 
a  mixture  of  the  substances  and  hydrolysing  the  resulting 
condensation  products  by  treatment  with  acids.  (Compare 
Fr.  Pat.  357,968;  this  J.,  1906,    197.)— J.  F.  B. 

C.  C .-Dialkyl-imino-barbituric  acids  ;  Manufacture  of . 

G.  Redfem,  London.     From  Basle  Chemical  Works, 
Basle,  Switzerland.     Eng.  Pat.  5316,  Mar.  9,   1908. 

C.r.-DiAi.KYi.-iMiNO-BARBiTUKic  acids  (dialkyl-malonic 
guanidines)  are  obtained   by  treating  a  dialkyl-malonic 


acid  and  a  salt  of  guanidine  dissolved  in  100  per  cent, 
sulphuric  acid  with  a  powerful  acid  dehydrating  agent, 
such  as  fuming  sulphuric  acid,  chlorosulphonic  acid  or 
phosphorus  pentoxide.  (Compare  Eng.  Pat.  14,014  of 
1904  ;    this  J.,  1905,  749.)— J.  F.  B. 

iso-Bomyl  esters  ;    Manufacture  of .     C.   Weizmann 

and    The    Clayton    Aniline    Co.,    both    of    Manchester. 
Eng.  Pat.  16.605,  July  19.  1907. 

See  Fr.  Pat.  386,552  of  1908  ;  this  J.,  1908,  712.— J.  F.  B. 

Acetates  of  borneol  and  isoborneol ;    Preparation  of . 

Pi  J.  Leemans,  Vieux  Turnhout,  Belgium.     Eng.  Pat. 
1936,  Jan.  28,  1908.     Under  Int.  Conv.,  Feb.  11,  1907. 

See  Fr.  Pat.  386,347  of  1908  ;  this  J.,  1908,  712.— T.  F.  B. 


Acyl-scdicylic  anhydrides  ;  Production  of  — ■ — .  Farben- 
fabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  388,167,  Mar.  13, 
1908.     Under  Int.  Conv.,  Aug.  21,  1907. 

The  anhydrides  of  acyl-salicylic  acids  are  prepared 
(1)  by  treating  acyl-salicylic  acids  (acidyl  group  in  the 
phenolic  hydroxyl  position)  with  acid  halides,  such  as 
phosgene  or  the  halogen  derivatives  of  phosphorus, 
sulphur,  etc.,  in  presence  of  bases  ;  (2)  by  treating  the 
halides  of  the  acyl-salicylic  acids  with  tertiary  bases 
and  water  ;  or  (3)  by  causing  the  halides  of  the  acyl- 
salicylic  acids  to  react  with  acyl-salicylic  acids,  in  presence 
of  tertiary  bases  or  other  alkaline  agents,  or  with  the 
salts  of  the  acyl-salicylic  acids. — J.  F.  B. 


Niiriles    of    aromatic    a-hydroxy-acids ;     Process    of    'pre- 
paring    .     J.    L.    Turner,    Philadelphia,    Pa.,    and 

C.  E.  Vanderkleed,  Collingswood,  N.J.,  Assignors  to 
H.  K.  Mulford  Co.,  Philadelphia,  Pa.  IT.S.  Pat.  895,316, 
Aug.  4,  1908. 

Nitbiles  of  aromatic  a-hydroxy-acids  are  prepared  by 
forming  an  addition  compound  of  a  pyrocatechol  derivative 
with  sodium  bisulphite  and  acting  on  this  compound 
with  a  cyanide.  For  instance  :  100  grms.  of  a  pyro- 
catechol derivative  are  heated  with  500  c.c.  of  a  con- 
centrated solution  of  sodium  bisulphite ;  80  grms.  of 
potassium  cyanide  dissolved  in  150  c.c.  of  water  are 
added  and  the  nitrile  is  separated. — J.  F.  B. 


Camphor  ;  Manufacture  of .     A.  Fried!,  C.  Weizmann, 

and  The  Clayton  Aniline  Co.,  all  of  Manchester.     Eng. 
Pat.  21,946,  Oct.  4,  1907. 

Its  the  manufacture  of  camphor  by  the  oxidation  of 
iso-borneol  by  means  of  chronric  acid,  the  use  of  acetone 
as  a  solvent  is  claimed.  For  instance  :  260  parts  of 
33  per  cent,  sulphuric  acid  are  mixed  with  100  parts  of 
iso-borneol  and  100  parts  of  acetone  ;  65  parts  of  jjotassium 
bichromate  are  then  added  gradually  with  agitation, 
and  the  mixture  is  heated  under  a  reflux  condenser  for 
2  hours.  It  is  stated  that  the  presence  of  acetone 
maintains  tiie  j'.so-borneol  and  the  camphor  in  solution 
and  prevents  them  from  subliming;  it  also  prevents  the 
contamination  of  the  camphor  by  the  salts  of  chromic 
oxide  and  prevents  the  temperature  r\f  the  reaction  from 
rising  above  56°  C.  the  boiling  point  of  the  acetone. 

—J.  F.  B. 

Camphor  from  borneol  or  isoborneol.  A.  J.  Boult,  from 
O.  Florizoone,  Switzerland.  Eng.  Pat.  5513,  Mar.  11, 
1908. 

Camphor  can  be  made  from  borneol  or  isoborneol  by 
dissolving  the  latter  in  a  non-oxidisable  immiscible 
solvent,  and  oxidising  with  a  mixture  prepared  from 
potassium  bichromate,  sulphuric  acid  and  water. 

— F.  Shdn. 
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Methane  ;    Oxidation  of .     [Obtaining  methyl  alcohol, 

formic  acid  and  formic  aldehyde.]  M.  von  Unruh, 
Charlottenburg,  Germany,  Assignor  to  Sauerstoff- 
und  Stickstoff-Industrie  Hansmann  und  Co.,  Vienna, 
Austria,     U.S.  Pat.  891,753,  Oct.  29,  1907. 

Methane  is  oxidised  to  fornialdeli3rde,  formic  acid  and 
methyl  alcohol  by  oxygen,  air  or  other  gases  containing 
oxygen  at  30°  to  50°  C.  under  the  catalytic  influence  of 
bark.  Bark  of  any  origin  may  be  used,  such  as  the  oak- 
bark  used  for  tanning,  or  similar  substances  such  as 
bast.  Gases  containing  methane,  such  as  natural  gas, 
may  with  advantage  be  used.  The  natural  gas  found 
in  the  neighbourhood  of  oil-fields  is  stated  to  contain 
95 — 98  per  cent,  of  methane.  Example. — 12  litres  of 
methane  and  36  litres  of  oxygen,  both  well  mixed  and 
previously  heated  to  45-5°  C,  are  slowly  passed  through 
a  reaction-chamber  of  4  litres  capacity  filled  with  oak- 
bark  in  pieces  of  2  to  3  mm.  diameter  during  12  hours. 
The  products  are  1520  grms.  of  formaldehyde,  a  small 
quantity  of  methyl  alcohol  and  some  formic  acid.  If 
24  litres  of  methane  are  mixed  with  180  litres  of  air  and 
passed  in  12  hours  through  the  same  reaction-chamber 
after  heating  to  45°  C,  1565  grms.  of  formaldehyde  are 
obtained.— E.  F. 

Casein;    Manufacture  of  a  new  pharmaceutical  compound 

from .      Knoll     und     Co.,     Ludwigshafen    a/R., 

Germany.  Eng.  Pat.  G227,  Mar.  20,  1908.  Under  Int. 
Conv.,  Mar.  28,  1907. 

Claim  is  made  for  a  preparation  of  arsenic  and  iron 
which  is  insoluble  in  the  juices  of  the  stomach,  but  soluble 
in  the  alkaline  intestinal  fluid.  It  is  obtained  by  con- 
centrating the  solution  resulting  from  the  artificial 
digestion  of  casein  with  pepsin  and  hydrochloric  acid, 
and  (a)  treating  it  with  a  solution  of  arsenic  acid  or  other 
arsenic  compound,  e.g.,  meta-arsenic  acid  or  arsenious 
acid,  and  then  with  a  solution  of  an  iron  salt,  such  as 
iron  ammonium  sulphate  ;  or  (b)  adding  alcohol,  dis- 
solving the  resulting  precipitates  in  water,  and  treating 
the  solution  as  in  (a). — C.  A.  M. 

Radioactive   bodies  from  uranium  or  from  com.pounds  of 

the  same  ;  Process  for  obtaining .     A.  P.  H.  Trivelli, 

Scheveningen,  Holland.  Eng.  Pat.  2152,  Jan.  30, 
1908.     Under  Int.  Conv.,  Jan.  31,  1907. 

See  Fr.  Pat.  386,751  of  1908  ;  this  J.,  1908,  769.— T.  F.  B. 

Ozone  ;     Production    of .     B.    Jirotka.     Eng.    Pat, 

8453.     See  XI A. 


XXL— PHOTOGRAPHIC     MATERIALS   AND 
PROCESSES. 

Patent. 

Yellowish  light  fdters  for  polychrome  exposures  ;    Impts. 

in .      K.  Wandersleb,  Jena,  Germany.     Eng.  Pat. 

23,738,  Oct.  28,  1907. 

The    invention     refers    to    (he    yellowish    light -filter    used 

with   a   photographic   plate,  having  a   polychrome   layer 

between    the    sensitive    surface    and    its    support,    such    as 

the  Lumiere  "Autochrome"  plate.  Snob  a,  light-filter 
may  he  interposed  between  the  lens  and  the  plate,  inside 

the  camera,  but  as  this  causes  many  obvious  inconveniences, 
it  is  usually  placed  in  front  of  the  lens  during  exposure. 
When     the     latter    arrangement     is     used     it,    is    necessary. 

with   the  light-filter  hitherto  employed,  to  focus  on  to 

a  ground  glaSS  screen  of  the  same  thickness  as  the  photo- 
graphic  plate,   reversely   placed   in  the  camera,  bo  that 

the  ground  glass  surface  ifl  at  the  back,  and  then  to  reduce 

the  distance  between  the  objective  and  the  plate  by  an 

amount  slightly  less  than  the  thickness  of  the,  latter. 
To  avoid  the  necessity  for  this  latter  ad  just  incut .  aoOOrding 


to  the  present  patent,  the  ordinary  bi-planar  light-filter 
is  replaced  by  one  having  the  form  of  a  weak  dispersive 
lens  the  focal  length  of  which  equals  about  two-thirds 
the  thickness  of  the  support  of  the  sensitive  surface  of 
the  plate.  This  decreases  the  effective  focal  length  of 
the  combination  to  such  an  extent  that  further  adjustment 
after  focussing  is  unnecessary. — E.  F. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Xyloidins  ;  Studies  on  the .     ///.     C.  Haeussermann. 

Z.  ges.  Schiess.  u.  Sprengstoffw.  1908,  3,  305—306. 

Xyloidins  are  the  amorphous  products  of  the  action  of 
nitric  acid  on  the  polysaccharides.  Excluding  the  starch 
nitrates,  the  xyloidins  may  be  classified  as  follows  : — 
Group  1.  The  products  obtained  by  warming  wood-  or 
cotton-fibres,  filter  paper,  "  hydral-cellulose  "  (acid- 
cellulose  lactone)  or  pyroxylin  with  nitric  acid  of  sp.  gr. 
above  1-4,  until  the  substance  is  dissolved,  and  pouring 
the  solution  into  water  or  into  strong  sulphuric  acid. 
Group  2.  Products  obtained  by  dissolving  loose  cotton- 
wool in  cold  nitric  acid  of  sp.  gr.  1-47,  and  allowing  the 
solution  to  stand,  or  diluting  it  with  water.  Spun  or  felted 
fibres  are  changed  by  this  treatment,  but  are  not  dissolved 
like  loose  cotton.  Group  3.  Products  obtained  by  dissolv- 
ing cotton  in  concentrated  sulphuric  acid  at  a  low  tem- 
.•  perature,  and  adding  strong  nitric  acid,  keeping  the 
temperature  low.  When  washed  and  dried,  all  these 
xyloidins  are  white,  amorphous,  but  not  homogeneous, 
powders.  They  differ  widely  in  their  solubility  relations 
and  nitrogen  contents.  The  reaction  between  cellulose 
and  nitric  acid  depends  so  largely  on  the  temperature, 
and  the  concentration  of  the  acid,  and  is  accompanied 
by  the  production  of  such  variable  amounts  of  by-products 
soluble  in  water,  that  the  yields  and  properties  of  products 
made  in  the  same  way  may  vary  considerably.  The 
xyloidins  are  all  compounds  of  nitric  acid,  but  whether 
they  are  all  true  esters,  or  whether  some  of  them  are 
merely  adsorption  compounds,  has  not  yet  been  decided. 
On  treatment  with  alkali  hydrosulphides,  the  xyloidins  of 
groups  1  and  2  yield  "  acid-cellulose  "  in  the  form  of  a 
hydrated  jelly.  Collodion  cotton  and  gun  cotton,  when 
dissolved  in  warm  concentrated  nitric  acid,  are  not 
actually  decomposed,  but  undergo  changes,  with  the  result 
that  the  amorphous  products  obtained  on  dilution,  differ 
considerably  from  the  amorphous  colloids  formed  by  the 
action  of  organic  solvents.  The  product  of  the  ordinary  nitra- 
tion of  Girard's  hydrocellulose  differs  from  the  xyloidins, 
in  the  fact  that  its  organised  structure  is  preserved,  and 
the  amorphous  starch  nitrates  differ  from  the  cellulose 
xyloidins  in  that  they  yield  soluble  starch  or  dextrin  when 
denitrated.  It  is  unlikely  that  the  xyloidins  will  attain 
any  industrial  importance  as  explosives,  their  cost  of 
production  being  higher  than  that  of  pyroxylin,  and  they 
are  characterised  by  lack  of  uniformity  and  by  instability 
on  storage.  It  has,  however,  been  proposed  to  utilise 
products  which  occupy  an  intermediate  position  between 
the  ordinary  pyroxylins  and  the  xyloidins. — J.  F.  B. 

Supplemental  regxdations  for  the  transport  of  explosives. 
Rules  prescribed  by  the.  American  Railway  Association 
— Opinions  of  Dr.  Schieffelin  for  lliv  lit/nun  for  the 
Safe  Transportation  of  Explosives.  Oil,  Paint  and 
Drug    Hep.,    190S,   9  and  41.      |T.R.| 

"The  prevention  of  leakage  of  the  contents  of  such 
packages  as  contain  inflammable  articles  and  acids,  is  of 
supreme  importance. 

To  exercise  proper  care,  information  as  to  the  physics  1 
contents  of  the   packages  is  necessary. 

"  Simplicity  and  conciseness  of  regulations  require  the 
greatest  possible  reduction  in  (he  number  of  groups  into 
which  such  articles  are  divided,  and  in  the  kind  of  placards 
and   labels  used  for  the  guidance  of  railway  employes.-' 

For  transportation  purposes,  all  inflammable  articles 
and  acids  arc  divided  into  the  following  groups: — 

Inflammable  liquids,  "  Inflammables,'    Acids. 
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The  general  order  issued  by  tin-  Association  reads: — 

"  A.   Shipments    of    tlie    articles    referred    to    will    be 

received    for    transportation    on    the railroad 

on  and  after  September  I.  1908,  provided  the  methods  of 
parkins;  and  contents  of  packages  so  far  as  they  affeot 
safety  in  transportation  are  open  to  inspection  by  the 
authorised  representative  of  this  company  or  of  the 
Boreas  for  the  Safe  Transportation  of  Explosives  and 
other  dangerous  articles. 

l>.  Shipments  of  inflammable  articles  or  of  acids 
destined  for  points  on  or  beyond  the  lines  of  this  company 
will  be  subjected  to  these  and  any  additional  regulations 
of  the  roads  over  which  the  shipments  are  to  be  moved. 
Shipments  offered  by  connecting  lines  will  be  received, 
subject    to    these   regulations." 

Snippers  are  directed  to  be  careful  in  packing,  marking, 
labeling  and  certifying  to  the  packages  and  then-  contents. 

When  any  package  containing  inflammable  material 
and  acids,  or  some  such  similar  article,  such  as  illuminating 
and  other  oils,  paints,  drugs,  chemicals,  etc.,  is  offered 
for  shipment  by  rail,  the  shipping  order  delivered  to  the 
railway  agent  for  his  file  must  properly  describe  the 
article*  by  name  and  state  the  colour  of  the  label  applied, 
or  state  "  no  label  required."  It  must  also  show  over 
the  signature  of  the  shipper  or  of  his  duly  authorised 
agent  as  part  of  the  shipping  order  the  following  printed, 
written  or  stamped  certificate: — 

"  This  is  to  certify  that  the  articles  in  this  shipment 
are  properly  described,  packed  and  marked,  and  that  all 
necessary  labels  have  been  attached  to  packages  as 
required  by  general  notice — R.  R." 

Packing  boxes  are  required  to  be  strong  enough  to 
stand  without  rupture  all  ordinary  shocks  usual  in  trans- 
poitation  when  properly  loaded  in  cars  and  when  the 
experience  of  the  Bureau  of  Explosives  shows  that  any 
packing  fails  to  meet  this  requirement  its  further  use 
will  be  prohibited. 

In  less  than  carload  shipments,  all  outside  packages 
containing  inflammable  materials  or  acids  in  quantities 
exceeding  those  hereinafter  described,  must  have  securely 
and  conspicuously  painted  or  pasted  on  them  near  the 
names  of  the  consignee,  a  label  of  diamond  shape.  The 
colour  of  the  label  is  red  for  packages  in  group  one  ; 
yellow  for  packages  in  group  two  ;  and  white  for  acids. 
The  prescribed  labels  will  not  be  required  on  packages  in 
a  carload  shipment  loaded  by  the  shipper  and  to  be 
unloaded  by  the  consignee  but  the  shipper  must  attach 
to  all  cars  loaded  by  him,  the  proper  placard,  and  must 
see  that  the  cars  containing  inflammable  liquids  are 
ventilated.  A  tank  car  must  bear  the  placard  prescribed 
for  its  contents. 

As  the  maximum  quantity  that  can  be  accepted  without 
a  label  would  depend  upon  circumstances  such  as1  flash 
point,  quantity  in  one  inside  package,  method  of  packing, 
etc.,  the  bureau  of  explosives  is  authorised  to  make 
tests,  and  to  prescribe  this  quantity  for  the  articles  tested. 
The  material  required  for  any  test  made  on  application 
of  a  shipper  must  be  delivered  by  him  without  charge 
to  the  Chemical  Laboratory,  Building  of  Explosives, 
South  Arnboy,  X.J.,  and  a  reasonable  charge  for  the 
services  of  the  laboratory  employes  must  be  paid. 

Grouping  of  Inflammable  Articles. 

Group  1 — Inflammable  liquid*,  red  diamond  label. — 
lis  group  includes  any  liquid  cement,  drier,  lacquer, 
metal  polish,  paint,  paste,  solvent,  varnish  or  any  other 
compound  or  mixture  that  gives  off  inflammable  vapour 
(as  determined  by  flash  point  from  Tagliabue's  open-cup 
ester,  as  used  for  test  of  burning  oils)  at  or  below  a 
temperature  of  100  degrees  F. 

The  following  list  shows  some  examples  of  substances 
that  may  place  any  mixture  containing  one  or  more 
of  them  in  the  group,  but  the  list  is  not  intended  to  be 
complete,  since  the  flash  point  is  the  guide  : — 

Acetone  ;    ainyl-,  grain-,  wood-alcohol ;    amyl  acetate  ; 
enzine,  benzol ;    bisulphide  of  carbon  ;   coal  tar  naphtha, 
rude  oil,   cylinders  containing  inflammable  compressed 
2S,  ether,  fusel  oil ;  gasoline  (includes  automobiles  with 
charged    tanks) ;      naphtha ;      nitrocellulose,     wet     with 


solvents ;  nitrocellulose  solutions  ;  petroleum  ether ; 
spirits  of  nitroglycerine  ;  coal-tar  undistilled  ;  toluol ; 
turpentine,  xylol. 

Packing  for  Group  1  : — All  articles  in  this  group  must  be 
packed  (1)  in  well-stoppered  bottles  of  not  to  exceed  one 
gallon  capacity  ;  or  (2),  in  boxed  carboys  and  demijohns  ; 
or  (3),  in  strong  and  tight  barrels  ;  or  preferably  (4)  in 
metal  drums  or  vessels,  and  all  inside  packages  must  be 
securely  closed  and  protected  against  breakage  by  shock. 
Tank  cars  containing  inflammable  liquids  must  be  of 
approved  design,  and  they  must  be  provided  with  satis- 
factory safety  valves. 

Nitrocellulose  wet  with  solvent  must  contain  not  less 
than  30  per  cent,  of  a  solvent  whose  flash  point  is  not  less 
than  40°  F.,  and  must  be  packed  in  strong  galvanised 
iron  vessels,  of  the  milk-can  type,  with  a  satisfactory 
means  for  keeping  them  securely  closed.  It  must  be 
marked  "  Wet  Nitrocellulose — 30  per  cent.  Inflammable 
Solvent,  Flash  Point— F." 

"  Spirits  of  nitroglycerine  "  must  not  contain  more  than 
10  per  cent,  of  nitroglycerine  in  solution,  and  must  be 
packed  in  tightly  stoppered  cans  containing  not  more 
than  ten  pounds  of  liquid  each.  Each  can  must  be  packed 
in  a  box  surrounded  by  a  satisfactory  absorbent,  such  as 
kieselguhr  or  wood  pulp,  sufficient  in  quantity  to  absorb 
and  hold  without  leakage  all  the  liquid  in  the  box.  The 
absorbent  must  be  at  least  two  inches  thick  at  every  point 
and  must  be  packed  about  the  cans  so  that  they  are 
separated  from  one  another,  and  from  the  sides,  top  and 
bottom  of  the  box.  The  box  containing  the  cans  must  be 
tight  and  strong  and  plainly  marked  on  the  top  "  Spirits 
of  Nitroglycerine — This  Side  Up."  Not  more  than  ten 
cans  will  be  accepted  for  shipment  at  one  time. 

Packages  containing  inflammable  liquids  or  liquefied 
gases  must  not  be  entirely  filled.  Sufficient  interior 
space  must  be  vacant  to  permit  expansion  of  liquid  and 
vapour  and  to  prevent  distortion  of  containers. 

A  red  label,  of  diamond  shape,  measuring  not  less  than 
of  inches  in  each  diagonal,  and  bearing  the  following 
inscription  in  black  letters,  must  be  pasted  or  painted 
on  each  outside  package  that  contains  : — (1)  Any  quantity 
of  solutions  of  nitrocellulose  or  nitroglycerine,  ether, 
gasoline,  benzine,  or  carbon  bisulphide  ;  (2)  more  than 
one  gallon  of  a  liquid  with  flash  point  below  50°  F.  ; 
(3)  more  than  five  gallons  of  a  licjuid  or  mixture  with 
flash  point  between  50°  and  100°  F 

"  Notice  to  railway  employes— Caution,  Inflammable 
Liquid,  Keep  away  from  fire  stoves,  radiators,  lighted 
matches,  lanterns  and  direct  sunlight.  Any  leaking 
packages  must  be  removed  to  a  safe  place.  Shipper  has 
certified  on  shipping  order  to  compliance  with  all  regu- 
lations that  apply  to  this  package." 

When  the  total  quantity  of  inflammable  liquids  in 
the  shipment  exceeds  the  above  limits,  all  outside  packages 
containing  any  of  them  and  in  any  quantity  must  be 
labelled. 

Group  2 — Inflammable  (yellow  diamond  label). — This 
group  includes  (1)  all  materials  subject  to  spontaneous 
combustion ;  and  (2)  materials,  other  than  acids,  that 
are  liable  to  cause  fires  by  friction,  by  concussion,  by 
absorption  of  moisture,  or  by  contact  with  organic  matter, 
or  otherwise,  when  packages  containing  them  are  ruptured. 

The  following  list  shows  some  examples,  and  the  net 
weight  and  quantity  of  each  that  will  require  the  yellow 
label  when  packed  in  one  shipment  (not  package).  When 
not  otherwise  specified,  the  net  weight  for  any  substance 
in  this  group  will  be  ten  pounds.  This  list  is  not  complete, 
and  the  above  definition  will  be  the  guide  in  any  case. 

Barium  peroxide,  one  pound  ;  bromine,  one-half  gallon  ; 
calcium  carbide,  any  quantity ;  charcoal,  100  pounds ; 
chlorates,  25  pounds  ;  cotton  waste,  oily,  any  quantity  ; 
fertilisers  (dessiccated  leather  scrap,  tankage,  etc.), 
100  pounds  ;  matches  (friction),  any  quantity  ;  matches 
(safety),  25  pounds ;  metallic  sodium  or  potassium, 
one  pound ;  nitrates,  100  pounds ;  nitrocellulose,  wet 
with  25  per  cent,  water,  any  quantity  ;  phosphorus 
yellow,  any  quantity ;  potassium  permanganate, 
25  pounds ;  potassium  peroxide,  one  pound ;  sodium 
peroxide,  one  pound. 

Packing  for  Group  2. — Packages  must  be  tight  and 
strong,  and  the  interior  packages  must  be  so  cushioned 


920 


Ct.  XXIL—  EXPLOSIVES,  MATCHES,  &c 


[Sept.  15,  1908. 


and  secured  that  no  rupture  of  either  package  can  result 
from  the  ordinary  shocks  incident  to  transportation. 

Calcium  carbide  must  be  in  substantial,  hermetically 
sealed  metal  packages  marked  "  Calcium  Carbide — Keep 
Dry." 

Bottles  of  bromine  must  be  surrounded  by  incom- 
bustible packing  material. 

Metallic  sodium  or  potassium,  in  quantity  not  greater 
than  one  pound,  must  be  placed  in  neutral  oil,  and  this 
in  a  well  stoppered  bottle  protected  by  a  tin  box,  or  these 
substances  may  be  packed  in  a  hermetically  sealed  tin 
cylinder. 

Yellow  phosphorus  must  be  packed  in  water  in  sealed 
metal  cases. 

Freshly  made  charcoal  (less  than  three  days  old)  and 
fertilisers  (less  than  four  days  old)  made  from  desiccated 
leather  scrap,  tankage,  etc.,  must  not  be  offered  or 
accepted  for  shipment. 

Nitrocellulose,  uniformly  wet  with  not  less  than  25  per 
cent,  of  water,  must  be  wrapped  in  waterproof  material, 
securely  packed  in  a  strong  and  tight  box,  and  marked 
"  Wet  Nitrocellulose  25  per  cent.   Water." 

Matches  must  be  packed  in  pasteboard,  wooden  or 
metallic  boxes,  containing  not  more  than  1,000  matches 
each,  and  these  boxes  must  be  packed  in  strong  outside 
cases,  or  boxes,  plainly  marked  "  Friction  Matches  "  or 
"  Safety  Matches." 

A  yellow  label,  of  diamond  shape,  measuring  not  less 
than  5|  inches  on  each  diagonal,  and  bearing  the  following 
inscription  in  black  letters,  must  be  pasted  or  painted 
on  each  outside  package  in  a  less  than  carload  shipment, 
containing,  when  not  otherwise  specified,  more  than  ten 
pounds  of  substances  belonging  to  this  group  : — 

"  Notice  to  railway  employes.  This  package  contains 
an  inflammable  article.  Keep  fire  and  lights  away. 
Sweep  up  and  remove  carefully  contents  of  broken 
packages.  Shipper  has  certified  on  his  shipping  order 
to  comply  with  all  regulations  that  apply  to  this  package." 

Group  3 — Acids  {white,  diamond  label). — This  includes 
the  liquid  mineral  acids  and  similar  liquids  that  may 
cause  fires  or  damage  other  shipments,  and  consists 
principally  of  the  following  : — Hydrofluoric  acid  ;  hydro- 
chloric acid  ;    sulphuric  acid  (oil  of  vitriol)  ;    nitric  acid. 

Packing  for  Group  3. — Hydrofluoric  acid  must  be  packed 
in  indiarubber  or  eeresine  bottles,  hermetically  sealed, 
or  in  lead  carboys,  well  stoppered,  and  the  bottles  and 
carboys  must  be  packed  in  strong  cases,  barrels  or  casks  ; 
or  hydrofluoric  acid  may  be  packed  in  tight  hard  wood 
barrels  lined  with  asphaltum.  The  barrels  must  be 
securely  hooped  and  carefully  inspected  by  shipper. 

Sulphuric  or  hydrochloric  acids,  chloride  of  sulphur, 
etc.,  must  be  packed  in  earthen  jars,  or  glass  bottles, 
or  moulded  carboy  bottles,  all  well  stoppered  to  prevent 
leakage,  or  in  drums  or  tank  cars.  Jars  or  bottles  must 
be  packed  in  strong  cases  and  well  cushioned ;  carboy 
bottles  must  be  packed  in  cases  provided  with  strong 
handles    or    cleats,    and    the    necks    of    carboys    must    be 

protected. 

Nitric  acid  of  gravity  below  1-43,  must  lie  packed  as 
described  above  for  sulphuric  or  hydrochloric  acid,  excepl 
that  the  bottles,  jars  or  carboy  bottles  must  be,  well 
cushioned   by  elastic  incombustible  packing.     When  the 

gravity  is  1-43,  or  above,  the  bottles,  jars  or  carboys 
must,    in   addition    to   the   elastic    packing,    be   surrounded 

by  a  sufficient  quantity  of  incombustible  absorbent 
material. 

Mixed  nitric  and  sulphuric  acids  must  be,  shipped 
in  iron  drums  or  tank  cars. 

Not   more  than  one  pint  of  on  acid  must   be  packed  iii  an 

outside   package  thai   contains  one  or  more  substances 

with  which  the  ftcid   might,  on  rupture  of  inside  packages, 

combine  chemically  anil  cause  cither  a  dangerous  genera- 
tion of  heal  or  a  combination  of  gas  and  corrosive  materials 
that  might  injures  railway  employe  handling  the  package. 

A  white  label  of  diamond  shape,  measuring  not  less 
than  5j  inches  on  each  diagonal  and  bearing  in  black 
letters     the     following     inscription,     must,     be     pasted     or 

painted  on  each  outside  package  containing  more  than 

live  pints  of  an  acid  of  this  group  : — 

"Notice.  Handle  Oarefullv.  Acid.  Do  not  load 
with    explosives    or    nillai 1 1  d  i  m  .      Shipper    has    Certified 


on  his  shipping  order  to  comply  with  all  regulations  that 
apply  to  this  package." 

Cautions  and  directions  for  railway  employes. 

Agents  must  utilise  their  general  knowledge  of  the 
business  of  shippers  in  their  territory  to  supply  the  shippers 
with  copies  of  these  regulations  and  to  check  their  com- 
pliance with  the  directions.  When  an  agent  deems  it 
advisable,  he  will  request  permission  from  the  proper 
official  of  his  line  to  ship,  freight  prepaid,  to  the  Chemical 
Laboratory,  Bureau  of  Explosives,  South  Amboy,  N.J., 
for  examination,  a  sample  of  any  article  offered  for  ship- 
ment. Letters  of  advice  relating  to  such  samples,  and 
stating  the  nature  of  the  examination  desired,  should  be 
mailed  to  the  chief  inspector  of  the  Bureau  of  Explosives, 
24.  Park  Place,  New  York  City. 

The  forwarding  agent  must  see  that,  for  an  inflammable 
substance  (groups  1  or  2),  or  an  acid  (group  3),  or  articles 
of  a  similar  nature,  whether  requiring  labels  or  not,  such 
as  illuminating  and  other  oils,  paints,  drugs,  chemicals, 
etc.,  the  shipping  order  bears  the  certificate  prescribed. 

Revenue  waybills  prepared  from  the  shipping  order 
must  properly  describe  these  articles  by  name  and  state 
colour  of  label  applied  or  "  no  label  required."  On  its 
face  must  be  written  or  stamped,  whether  the  packages 
require  labels  or  not,  the  words  "  Shippers'  certificate 
on  file."  The  shipping  order  bearing  these  certificates 
must  be  kept  on  a  separate  file. 

Agents  must  keep  on  hand  an  adequate  supply  of  labels 
and  placards.  Shipments  must  not  be  delayed,  and  in 
cases  of  emergency,  labels  and  placards  must  be  prepared 
by  hand. 

All  packages  loaded  by  railway  employes  and  needing 
this  protection  must  be  stayed  by  the  agent  or  employe 
designated  by  him.  The  agent  must  keep  on  hand  the 
material  necessary  for  this  purpose. 

Packages    of    Inflammable    Liquids    protected    by 
Red  Diamond-shaped  Labels. 

Leakage  from  packages  of  inflammable  liquids  forms 
a  gas  that  may  be  ignited  by  the  flame  of  a  match  or 
lantern.  Confinement  of  such  gases  increases  the  danger, 
and  the  box-cars  containing  them,  should  have  proper 
ventilation.  Use  stock  cars,  when  available,  for  carload 
shipments.  Cylinders  containing  compressed  gases,  even 
when  such  gases  are  not  inflammable,  may  explode  if 
dropped  or  struck  a  sharp  blow.  The  danger  of  explosion 
is  increased  by  heat. 

Where  practical,  less  than  carload  lots  of  explosives 
and  inflammable  articles,  should  be  received  respectively 
on  different  days.  Packages  of  inflammable  articles  not 
properly  labelled  when  offered  for  shipment  must  be 
returned  to  the  shipper. 

Packages  protected  by  red  diamond  labels,  must  never 
be  stored  or  loaded  into  cars  with  explosives. 

Packages  must  be  loaded  in  car  so  that  all  labels 
prescribed  herein  will  be  as  conspicuous  as  possible  to 
freight  handlers. 

When  necessary  to  store  these  articles  at  freight  stations 
or  on  platforms  they  must  be  kept  as  far  away  from  other 

freight  as  practicable. 

A  car  containing  inflammable  material  must  not  bo 
entered  with  a  lighted  lantern.  It  is  recommended 
that  station  agents  be  supplied  with  portable  electric 
lanterns    where   other   electric    lights   arc    not    available. 

Lost  or  detached  labels  must  be  replaced  from  infor- 
mation  given  on   revenue   waybill. 

Upon  detection  of  any  strong  odour,  similar  to  that  of 
gasoline,  benzine,  ether,  carbon  bisulphide,  or  of  alcohol. 
the  broken  package  must  be  sought  and  removed,  but  a 
lantern  or  other  flame  must  not  be  used  in  the  search. 
Open  both  doors  first  to  Ventilate  car.  If  necessary, 
a  guard  must   be  placed  on  the  ear  to  keep  lighted  lanterns 

and  other  Are  away. 

Packages    of    Inflammables  protkctku   in    Yellow 
Diamond  Labels. 

Such  packages  must  not  be  loaded  in  the  same 
car  or  stored  near  explosives  or  acids. 

Should  not  be  loaded  or  stored  with  packages  pro- 
tected   by    red    diamond    labels    when    avoidable. 
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Swoop  up  and  remove  carefully,  substances  spilled  from 
broken  packages.  Mixtures  of  some  of  these  substances 
with  sweepings  and  other  combustible  materials  are 
liable  to  ignite  by  friction  and  cause  Bros. 

Packages  of  calcium  carbide  must  be  kept  dry.  since 
with   moisture  this  substance   produces  an   inflammable 

If  a  package  of  matches  ignites  do  not  break  open  the 
package.  The  tire  may  be  smothered  if  air  is  kept  away 
from  tne  burning  matches. 

Prompt  removal  by  consignee  must  be  enforced,  to 
decrease  danger  from  storage  and  to  avoid  violating  State 
or  municipal  laws  or  ordinances. 

Packages   oi  Acids   protbotsd   by   White    Diamond 

Labki  s. 

If  aoid  be  spilled  on  excelsior,  cotton,  shavings,  saw- 
dust, etc.,  tiros  may  result. 

Leakage  may  injure  floors  and  general  merchandise. 

Aoids  must  not  be  loaded  in  same  car  with  explosives, 
or  with  inflammable  articles  protected  by  yellow  diamond 
labels. 

When  necessary,  acids  may  be  loaded  with  packages 
protected  by  red  diamond  labels,  but  this  is  undesirable. 

Carboy  bottles  must  be  so  blocked  and  braced  that 
they  cannot  change  position  during  transit.  Less  than 
carload  shipments,  in  addition  to  being  securely  blocked 
and  braced,  should  be  loaded  near  the  doorway  and 
must  have  wooden  strips,  not  less  than  one  inch  thick, 
nailed  to  the  car-floor  six  inches  from  the  carboy  bottles 
and  so  arranged  that  acid  from  a  broken  package  will 
not  spread,  but  will  drain  towards  the  doorway  and 
outside  the  car.  The  space  between  the  carboys  and 
strips  must  be  liberally  covered  with  clean,  dry  sand. 
Sawdust  or  other  combustible  material  must  not  be 
used. 

Placards,  and  handling  cars. — The  railway  agent,  or 
an  employe  designated  by  him,  must  attach  the  proper 
placard,  or  verify  the  attachment  of  it  by  the  shipper, 
as  soon  as  he  receives  a  tank  car  containing  an  inflammable 
liquid  or  an  acid.  Cars,  assigned  for  loading  inflammable 
articles,  must  have  the  placards  attached  to  outside 
ends  and  sides  by  the  railway  agent,  or  by  the  shipper, 
before  loading. 

As  soon  as  the  inflammable  articles  are  removed  from 
ordinary  cars,  placards  will  be  removed  by  agents,  yard- 
masters  or  conductors ;  but  the  warning  placard  must 
remain  on  tank  cars  until  such  cars  are  known  to  have 
been  cleaned  by  steam.  Placards  found  improperly 
attached  to  cars  will  be  removed,  and  a  report  of  such 
removal  must  be  made  to  the  proper  officer. 

Empty  barrels,  used  previously  for  alcohol,  gasoline, 
benzine,  etc.,  must  retain  their  labels  ;  they  should  be 
loaded  with  bung  holes  closed  or  down  and  in  open  or 
stock  cars  when  practicable.  Railway  employes  must 
be  careful  not  to  carry  a  flame  of  any  kind  near  these 
barrels.  Cars  containing  these  barrels  must  be  protected 
by  the  i:  inflammable  "   placard. 

A  conductor  must  not  move  a  car  known  to  require 
placards  from  a  station  or  siding  until  the  proper  placards 
are  attached.  Placards  for  temporary  use  may  be  made 
by  hand  in  case  of  emergency,  but  must  be  replaced 
at  first  opportunity  by  the  regulation  placards.  Placards 
lost  in  transit  must  be  replaced  in  a  similar  manner. 

In  making  up  trains,  cars  loaded  with  inflammable 
articles  must  not  be  placed  next  to  cars  loaded  with 
explosives,  charcoal  or  cotton. 

Tank  cars  placarded  "  Inflammable  "  must  be  placed 
in  trains,  if  possible,  at  least  five  cars  from  the  engine 
and  five  cars  from  the  caboose.  When  length  of  train 
does  not  permit  this,  they  must  be  placed  as  near  the 
middle  of  the  train  as  practicable. 

When  cars  protected  by  "  Inflammable  "  placards  are 
received  or  held  in  yards,  particularly  at  night,  yard- 
masters  must  see  that  the  train  and  yard  employees  are 
informed  of  the  position  of  such  cars,  and  that  all  necessary 
precautions  are  taken  to  prevent  accidents.  These 
precautions  must  include  provision  for  quickly  isolating 
them  in  ease  of  fire. 

In  classification  yards,  and  in  switching,  it  must  be 
determined   by  inspection  and  trial  that   such  a   car  has 


its  brakes  in  first-class  condition  before  a  draft  containing 
it.  is  cut  :  and  it  must  not  bo  started  down  a  ladder 
track,  incline,  or  hump,  until  the  preceding  car  has  cleared 
the  ladder.  It  must  also  get  clear  of  the  ladder  before 
another  ear  is  allowed  to  follow. 

Cars  bearing  these  placards,  and  cars  adjacent  to 
them,  must  be  watched  with  extra  care  to  discover  if 
hot    journals  exist. 

I'pon  discovery  of  leakage  accompanied  by  a  strong 
odour  similar  to  that  of  gasoline,  ether,  carbon  bisulphide, 
or  of  alcohol,  the  damaged  package  must  be  removed 
when  practicable-.  When  necessary  the  car  must  be 
placed  on  the  first  available  siding  and  the  agent  and 
yardmaster  at  that  point  notified.  The  division-super- 
intendent must  also  be  notified  by  wire. 

A  white  placard  of  diamond  shape,  printed  on  strong, 
thin  paper,  for  pasting  on  tank  cars  and  on  strong  tag- 
board  for  tacking  on  wooden  cars,  measuring  fifteen  inches 
on  each  diagonal  and  bearing  in  red  ami  black  letters 
the  following  inscription,  must  be  placed  on  each  outside 
end  and  side  of  a  car  containing  any  quantity  of  smokeless 
powder  for  cannon,  or  ammunition  for  cannon  with  empty 
projectiles,  or  fireworks,  or  one  or  more  packages  protected 
by  the  red.  or  the  yellow,  diamond  label  : — 

" R.    R.    Co.     Inflammable    (to    be    printed 

in  red). 

"  Keep  lights  and  fires  away.  (Black)  (red)  (black) 
(rod)  (black). 

" Station, ,  190—. 

"  1.  This  car,  if  a  tank  car,  must  not  be  less  than 
five  cars  from  the  engine  and  five  from  the  caboose  ;  or 
near  centre  of  train.  2.  This  car  must  not  be  next  to 
car  containing  explosives  or  charcoal  or  cotton.  3.  Yard- 
masters  and  employees  must  note  position  of  this  car 
in  yard,  and  be  prepared  to  isolate  it  quickly  in  case  of 
fire.  4.  Test  brakes  before  cutting  loose  and  let  preceding 
car  clear  the  ladder  track,  incline,  or  hump.  Hold  next 
car  until  this  one  gets  clear.  5.  Watch  this,  and  adjacent 
cars,  for  hot  boxes.  6.  Sweep  up  and  remove  Carefully 
the  contents  of  broken  packages  protected  by  diamond 
yellow  labels.  7.  For  leaking  liquid  with  strong  odour 
remove  damaged  package,  if  practicable  ;  place  car  on 
isolated  siding,  if  necessary,  and  wire  superintendent. 
8.  When  inflammable  packages  are  all  unloaded,  agents, 
yardmasters  and  conductors  must  remove  placards." 

There  must  be  attached  to  each  outside  end  and  side 
of  a  car  containing  one  or  more  packages  protected  by 
the  white  diamond  label,  a  white  placard,  of  diamond 
shape,  on  strong,  thin  paper  for  pasting  on  tank  cars, 
and  on  strong  tagboard  for  tacking  to  wooden  cars, 
measuring  twelve  inches  on  each  diagonal,  and  bearing 
in  black  letters  the  following  inscription : — 

" R.   R.   Co.,  Acid.     Handle  carefully. 

"  When   package   protected   by  white   diamond  labels 

are  unloaded,    remove   this   placard. Station. 

,  190—." 

In  connection  with  these  regulations  the  following 
letters,  written  by  Dr.  William  Jay  Schieffelin  to  Major 
B.  W.  Dunn,  of  the  Bureau  for  the  Safe  Transportation 
of  Explosives,  will  be  interesting  as  setting  forth  the 
view  of  an  expert  upon  the  subject  of  various  kinds  of 
explosives  and  inflammable  materials  and  the  care  which 
should  be  exercised  in  the  transportation  of  each  : — 
New  York,  Nov.  26,  1907. 
Dear  Sir, — In  behalf  of  the  wholesale  druggists  of  New 
York.  I  beg  to  submit  the  following  suggestions  with 
regard  to  the  rules  for  the  transportation  of  inflammable 
materials. 

Shipments  by  wholesale  druggists  usually  inciuae 
small  quantities  of  these  materials.  A  large  majority 
of  the  orders  from  retail  druggists  include  one  or  more 
alcoholic  extracts  and  patent  medicines  which  contain 
alcohol.  The  forty  thousand  retail  druggists  in  the 
United  States  are"  receiving  these  packages  by  freight 
or  express  every  day  with  perfect  safety.  To  require 
warning  labels  on  so  many  packages  would  not.  only  cause 
inconvenience  and  delay,  but  would  diminish  the  attention 
such  labels  should  command. 

Many  medicinal  products  arc  expensive,  and  wholesalers 
do  not  wish  to  incur  the  risk  of  having  their  packages 
placed  in  cars  with  dangerous  goods. 
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Nor  do  they  wish  to  endanger  their  shipments  by- 
including  materials  which  should  be  packed  alone,  there- 
fore it  is  now  usual  to  ship  acids,  naphtha  and  carbon 
bisulphide  separately,   duly  labelled. 

But  such  articles  as  alcohol,  ether,  permanganate  or 
chlorates  are  always  safely  included  with  other  goods. 
We  respectfully  urge  that  a  stated  amount  of  these  articles, 
when  properly  put  up,  be  permitted  to  be  placed  with 
other  goods,  as  is  now  done,  without  special  labels. 

Our  experience  is  that  ether  or  ethyl  nitrite  when  put 
up  in  bottles  containing  not  more  than  one  pound  each, 
the  bottles  in  tin  boxes,  or  ether  in  cans  up  to  five  pounds, 
can  safely  be  packed  with  other  goods,  and  we  suggest 
that  not  to  exceed  ten  pounds  be  permitted  in  each 
package. 

Ethyl  chloride  when  put  up  in  metal  or  glass  tube 
should  be  permitted  to  the  extent  of  three  dozen  three 
ounce  metal  tubes  or  three  dozen  two  ounce  glass  tubes. 
Alcohol  or  alcoholic  fluid  extracts  or  preparations  should 
be  permitted  up  to  five  gallons,  if  in  om  demijohn  or  can, 
or  up  to  six  one-gallon  demijohns  or  cans.  If  in  bottles 
not  to  exceed  fifty  pounds.  Amyl  alcohol,  turpentine 
and  wood  alcohol  up  to  five  gallons. 

Potassium  chlorate  or  permanganate  should  be  put 
up  in  strong  parcels  not  exceeding  twenty-five  pounds, 
and  two  such  parcels  should  be  permitted  in  each  package 
with  other  goods. 

Bromine  and  strong  mineral  acid  should  have  sufficient 
absorbent  material  around  the  bottle  to  hold  the  contents 
in  case  of  breakage.  They  should  not  be  packed  in 
cpjantities  greater  than  one  pound  with  other  articles. 

Metallic  sodium  in  neutral  oil,  the  bottle  protected 
by  a  tin  box,  should  be  permitted  up  to  one  pound. 

Celluloid  articles,  combs,  etc.,  can  safely  be  included 
with  other  goods.     Coal  tar  up  to  five  gallons  in  tin  cans. 

In  closing  I  beg  to  repeat  that  we  do  not  object  to 
labelling  packages  which  require  separate  transportation, 
but  ask  that  we  be  spared  the  unnecessary  expense  of 
dividing  shipments  now  safely  made  in  one  package. 

Yours  very  truly, 
(Signed)     Wm.  Jay  Schieffeljn. 

New  York,  Jan.  24,   1908. 

Dear  Sir, — Referring  to  the  galley  proof  of  the  proposed 
regulation  for  the  transportation  of  inflammable 
materials,  I  beg  to  say  that  the  regulations  as  amended 
will  not  needlessly  interfere  with  the  business  of  wholesale 
druggists,  provided  under  the  exceptions  authorised 
under  paragraph  2,  medicinal  preparations  containing 
alcohol  and  water  be  permitted  up  to  five  gallons,  it  in 
one  demijohn  or  can,  or  up  to  six  one-gallon  demijohns 
or  cans. 

Alcohol  in  quantities  of  one  gallon  or  more,  if  packed 
in  cans,  up  to  five  gallons. 

Amyl  alcohol,  turpentine  and  wood  alcohol,  if  in 
quantities  of  one  gallon  or  over,  should  be  packed  in  cans 
and  then  should  be  allowed  up  to  five  gallons. 

Potassium  chlorate  or  permanganate,  if  put  up  in 
strong  parcels  not  exceeding  twenty- five  pounds,  should 
be  permitted  to  be  packed  with  other  goods,  but  not  more 
than  two  such  parcels  in  any  one  package. 

Coal  tar  up  to  five  gallons  in  tin  cans. 

Ethyl  nitrite  in  bottles  of  not  more  than  one  pound 
each,  the  bottles  in  tin  boxes,  should  be  allowed  up  to 
ten  pounds. 

Kther  in  cans  up  to  five  pounds  should  be  authorised 
in   quantities  not  exceeding  ten   pounds. 

Ethyl  chloride  in  metal  or  glass  t  ubes  should  be  allowed 
to  the  extent  of  three  dozen  three- ounce  metal  lulus 
or  three  dozen  two-ounce  glass  tubes. 

Experience  has  shown  that  alcohol  vapour  is  difficult 
to  explode  at  ordinary  temperatures.  An  attempt  to 
start  an  alcohol  engine   before   the  cylinder   becomes   hot 

will  confirm  the  statement , 

Ninety  per  cent,  of  the  fluid  medicines  shipped  by 
druggists,    which    would   como   under   group    I    of    the 

regulations,    are   in   a    menstruum    of   alcohol    and    water 
(of  'varying    percent  age   of   alcohol),    so    we    hope    you    will 
not  think  it,  necessary  to  have  tests  made  on  these  prepare 
tions,  because  there  are  such  a  large  number  of  them. 


We  think  it  is  unwise  to  put  the  same  limit  on  very 
dangerous  fluids  like  bisulphide  of  carbon  (of  which  no 
careful  man  would  ship  a  quart  without  a  caution  label, 
say  nothing  of  a  gallon)  which  is  permitted,  and  medicinal 
preparations  which  may  or  may  not  flash  when  heated 
at  a  hundred,  but  certainly  will  not  give  off  inflammable 
vapours. 

There  are  certain  substances  which  should  not  be 
shipped  in  quantities  greater  than  one  pound  without 
a  caution  label.  Among  these  should  be  included  picric 
acid,  chromic  acid,  bromine,  phosphorus,  zinc  dust  (blue 
powder),  calcium  carbide,  carbon  bisulphide,  rhigoleno, 
and  gasoline. 

The  writer  will  be  present  at  the  afternoon  session 
of  the  meeting  to  be  held  on  Monday,  the  27th,  at  25, 
Broad   Street. 

Yours  very  truly, 

(Signed)     Wm.  Jay  Schieffelin. 

New  York,  Feb.  23,   1908. 
Dear  Sir, — I  have  obtained  the  following  results   with 
the  Tagliabue  open-cup  tester  : — 

Deg. 

Whiskey,  U.  S.  P 81 

Alcohol,  92|  per  cent 60 

Denatured  alcohol 55 

Absolute  alcohol    53 

Turpentine    90 

Methyl  alcohol 45 

Acetone,  about 34 

From  which  it  would  appear  that  the  proposed  regula- 
tion allowing  five  gallons  of  liquid  which  flashes  at  or 
above  50°  F.  will  not  interfere  wich  the  shipping  of  alcoholic 
liquors  or  medicines,  and  that  if  the  point  is  reduced  to 
40°  F.  it  will  admit  wood  alcohol,  of  which  a  large  amount 
is  used  and  which  is  not  considered  hazardous,  but  keep 
out  acetone,   which  is  considered  dangerous. 

The  only  further  suggestion  that  I  have  to  make 
regarding  the  inflammable  liquids  is  that  ether  and  ethyl 
nitrite  should  be  allowed  in  small  packages  if  packed 
in  tin  or  glass  within  tin  up  to  five  pounds,  and  that 
ethyl  chloride  is  allowed  in  tubes  to  the  extent  of  three 
dozen  three-ounce  metal  tubes  or  three  dozen  two-ounce 
glass  tubes. 

I  understand  that  your  committee  proposes  to  allow 
the  following  maximum  quantities  to  be  packed  without 
warning  labels  : — 

Barium  peroxide 1  pound. 

Bromine i  gallon. 

Charcoal 100  pounds. 

Chlorates  25  pounds. 

Metallic  sodium  or  potassium    1  pound. 

iitrates 100  pounds. 

.I'ermanganates 25  pounds. 

Potassium  peroxide 1  pound. 

Peroxide  plastics  (celluloids) 100  pounds. 

These  amounts  appear  to  me  to  be  entirely  reasonable. 

Allow  me  to  express  great  satisfaction  at  the  considera- 
tion you  have  shown  to  the  needs  of  shippers  engaged 
in  the  wholesale  drug  trade. 

Yours  very  truly, 

(Signed)     W.\i.   .1  vv   Scni  kki'i:i.i\. 

Patents. 

Cartridges   and   explosive    charges    containing   ammonium 

nitrate;   Manufacture  of -.    H.J.  Haddan,  London. 

From  J.  P.  Lehmann,  .Munich,  Germanv.  Ene.  Pat, 
351,  Jan.  6,  1908. 
i'iik  invention  consists  in  utilising  the  binding  properties 
of  dissolved  nitro-hydrooarbons,  or  of  dissolved  nitro- 
cellulose, without  admixture  of  nitroglycerin,  for  the 
purpose  of  moulding  granular  or  pulverised  ammonium 
nitrate  explosives,  and  forming  cartridges  for  blasting 
charges.  It  is  essential  that  the  solvent  for  the  nitro- 
cellulose or  nitrohydrooarbon  should  be  a  volatile  liquid, 
e.g.,  acetone.    The  admixture  of  from  I  to  2  per  cent,  of 

dissolved   nitrocellulose,   etc.,   is  sufficient    for  the   purpo  B 

of  enabling  bo  ammonium  nitrate  explosive  to  be  moulded 
by  pressure.    .Q,  \V.  Mel). 
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Expl.sives.     F.  W.   Raw  den,    Johannesburg,     Transvaal. 
Eng.    Pat,    404ti.    Feb.    E&,    1!H)8. 

Ah  explosive  of  the  ohlorate  olasa  improved  as  regards 
lessening  the  hygroscopic  properties,  producing  plasticity 

and  lessening  sensitiveness  to  friction.  The  invention  is 
said  to  consist  in  the  use  of  molasses  or  "  golden  syrup  "  as 
an  ingredient  of  ohlorate  explosives.  An  example  of  such 
a  composition  is  given  as  potassium  chlorate  (7."))  and 
sugar  and  syrup  (25  parts).  A  non-hygroscopic  explosive 
is  composed  as  follows:  —  Potassium  chlorate  (66),  lamp- 
black i  To),  benzol  (12-5).  sugar  (5)  and  syrup  (10  parts). 

"  _G.  W.  McD. 


High  explosives  ;   Tmpts.  in  the  treatment  of .     A.  C. 

Luck,  Ipswich.  England  andZarate,  Argentine  Republic. 
Eng.  Pat.  17,877,  Aug.  6,  1907. 

The  invention  relates  to  high  explosives  and  smokeless 
powders,  containing  nitroglycerin  or  nitrocellulose  or 
both,  which,  especially  after  being  stored  in  hot  or  damp 
places,  are  liable  to  decompose  and  form  bodies  which 
accelerate  further  decomposition.        The   claims    are    for 

(1)  The  treatment  of  high  explosives  which  are  in  a  con- 
dition which  will  not  comply  with  the  recognised  heat  test 
for  stability  by  placing  them  in  a  receptacle,  and  exhausting 
from  the  receptacle  the  air  and  decomposing  bodies 
emanating  from  the  explosive,  with,  or  without  warming. 

(2)  The  treatment  of  high  explosives  by  subjecting  them 
to  active  exhaustion  in  closed  vessels  containing  also 
matter  which  will  absorb  or  destroy  any  acid  or  injurious 
bodies  which  may  be  set  free  in  the  explosive.  It  is  said 
that  cordite  of  a  size  of  0-45  inch  diameter,  giving  a  heat 
test  of  only  4  minutes,  is,  after  treatment  as  above,  at 
the  ordinary  temperature  for  8  days  raised  in  heat  test 
to  over  15  minutes  ;  whilst  if  a  temperature  of  38°  C. 
be  maintained,  it  will,  after  36  hours,  give  a  heat  test  of 
25  minutes. — G.  W.  McD. 

Explosive  compound.  G.  Schultz  and  F.  Gehre,  Munich. 
Assignors  to  E.  Blecher  and  ('.  Lopez,  Hamburg,  and 
C.  Distler,  Munich.    U.8kPat.  804,707,  July  28,  1908. 

See  Eng.  Pat.  19.505a  of  1907  ;  this  J.,  1908.  421.— T.  F.  B. 


XXIIL— ANALYTICAL    CHEMISTRY. 
INORGA  NIC—QUA  NTITA  TIVE. 

Alhdimetry ;    Use    of    organic   acids   and   anhydrides    as 

standards  in .     I.    K.    Phelps   and    L.    H.    Weed. 

Amer.  Journ.  Sci.,  1908,  26,  138—142. 

Succinic  acid,  succinic  anhydride,  malonic  acid,  benzoic 
acid,  phthalic  acid,  and  phthalic  anhydride  may  be  used, 
with  great  exactness,  as  standards  for  decinormal  solutions 
of  sodium  hydroxide  and  barium  hydroxide,  with 
phenolphthalein  as  indicator.— F.  Sodn. 


Radium    emanation    in    the    atmosphere ;     Determination 

of .     6.  C.  Ashman.     Amer.  Journ.  Sci.,  1908,  26, 

119—122. 

By  passing  atmospheric  air  through  a  copper  coil  immersed 
in  liquid  air,  the  radium  emanation  present  can  be  com- 
pletely condensed,  and  its  amount  subsequently  deter- 
mined by  transferring  the  volatilised  emanation  to  a 
gas  electroscope.  Six  measurements  made  at  Chicago 
show  that  the  average  amount  of  radium  emanation,  per 
cubic  metre  of  air,  could  be  maintained  by  1-0  X  10-10 
grm.  of  radium,  but  the  amount  was  found  to  vary 
considerably  at  different  times. — F.  Sodn. 


Coals ;     Rapid    determination    of    sulphur    in    — 
Komarowsky.     See  II. 


R. 


Steel;    Determination  of  ranadi urn,  molybdenum,  chromium 
and  nickel  in .     A.  A.  Blair.     See  X. 

Iron   and   steel;    Determination   of    vanadium    in . 

E.  de  M.  Campbell  and  E.  le  G.  Woodhams.     See  X. 

ORG  A  NIC—Q  UA  NTITA  TI VE. 

BeesWKS;    Detection  and  determination  of  stearic   acid   in 
.     R.  Berg.     See  XII. 

[Maple  sugars  and  syrups]   Malic  acid ;    Determination 
of ,  in  food  products.     H.  W.  Cowler.     iSee   XVI. 

Fusel  oil ;    Notes  on  Rose's   method  of  determining f 

and    comparison    of    results    by    the    Allen- Marquard't 
method.     W.  L.  Dudley.     See  XVII. 

Tartaric  acid ;    Determination  of in  the  presence  of 

malic  and  succinic  acids.     L.  Gowing-Scopes.     iSeeXVII. 

Sulphurous     acid     in     foodstuffs,     particularly     gelatin , 
Determination    of .     L.     Pade.     See    XVIIL4. 


XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 

Radium  emanation  ;    Action  of  the on  copper  salts. 

Mme.  Curie  and  Mile.  Gleditsch.      Compt.  rend.,  1908* 
147,  345—349. 

Ramsay  and  Cameron  (Chem.  Soc.  Trans.  1907,  91,  1593) 
stated  that  copper  salts,  under  the  influence  of  the  emana- 
tion from  radium,  undergo  a  degradation  into  salts  of 
elements  of  the  same  group  of  lower  atomic  weights,  e.g., 
potassium,  sodium  and  lithium.  The  authors  point  out 
that  these  elements  are  practically  always  present  in 
reagents  and  water  which  have  been  in  contact  with  glass, 
and  that  even  quartz  apparatus  contains  notable  traces 
of  lithium.  They  have  repeated  the  experiments  of  the 
English  chemists,  working  exclusively  with  platinum 
apparatus,  and  using  a  copper  salt  which  showed  no 
lithium  when  the  residue  from  2  grms.  was  examined. 
The  authors  have  been  unable  to  confirm  jRamsay  and 
Cameron's  observations  ;  no  trace  of  lithium  could  be 
detected.  The  residue  from  the  treatment  of  the  copper 
salt  consisted  mainly  of  sodium  with  a  little  potassium. 
It  is  true  that  the  residue  from  the  experiment  with 
radium  emanation  weighed  0-1— 0-3  mgrm.more  than  the 
residue  from  the  blank  experiment,  but  this  is  attributed 
to  the  introduction  of  foreign  matter  with  the  emanation. 
Ramsay  and  Camsron's  results  are  attributed  to  the  action 
of  the  liquid  in  presence  of  the  emanation  on  the  glass 
apparatus  used,  and  their  conclusions  cannot  be  regarded 
as  established.— J.  F.  B. 

Colour  of  red  grapes  ;    Origin  of  the .     P.  Malvezin 

Compt.  rend.,  1903,  147,  384—386.     (See  also  Laborde. 
this  J.,  1908,  763.) 

The  author  has  carried  out  experiments  showing  that  the 
formation  of  colour  in  red  grapes  is  probably  due  to  one 
single  chromogenic  substance,  which  is  converted  into 
colouring  matter  by  the  simultaneous  influence  of  air  and 
heat,  and,  possibly,  also  of  light.  Thus,  when  green  grapes 
from  a  red  Medoc  vintage  were  kept  in  contact'  with 
distilled  water  in  an  open  vessel  at  85°  C,  they  became 
dark  yellow  after  17  hours,  and  wine-red  after  24  hours. 
When  the  same  grapes  were  sealed  in  a  tube  free  from  air 
and  containing  only  water,  no  red  colour  developed; 
admission  of  air  to  the  tube  was,  however,  soon  followed 
by  the  appearance  of  a  red  coloration.  In  nature,  the 
coloration  of  grapes  is  probably  also  effected  by  the 
combined  influences  of  air,  heat,  and  light,  the  action 
being  induced  by  the  presence  of  appropriate  enzymes. 
Green  grapes  from  a  white  vintage  are  also  coloured  red 


924 


STEW   HOOKS. 


[Sept.  15,  1908. 


when  subjected  to  the  conditions  described  above.  The 
absence  of  red  colour  from  these  grapes  in  nature  is 
probably  owing  to  the  absence  of  the  necessary  specific 
enzymes. — T.  H.  P. 

Cigar-smoke  ;  Some  of  the  constituents  of .     J.  Haber- 

mann    and    E.    Ehrenfeld.     Z.    phvsiol.    Chem.,    1908, 
56,  363— :;t_'. 

The  results  of  determinations  of  sulphur,  ammonia, 
nicotine,  moisture,  and  ash  of  various  brands  of  cigars  sold 
in  Austria  are  given.  The  cigars  were  smoked  by  means  of 
an  aspirator  connected  with  suitable  absorption  vessels. 
It  is  seen  from  the  results  that  the  amount  of  sulphur  in 
the  smoke  of  the  cigars  was,  on  an  average,  0-02  per  cent. 
In  the  case  of  cigars  known  as  "  Specials  "  the  average 
quantity  was  0-015  per  cent.,  but,  on  the  whole,  the 
quantity  of  sulphur  in  the  smoke  yielded  by  different 
brands  was  so  small  that  it  could  not  be  used  as  a  criterion 
of  the  value  of  the  cigars.  On  the  other  hand,  the  great 
variations  in  the  amount  of  ammonia  in  the  various 
smokes  made  it  impossible  to  arrive  at  a  general  average. 
The  quantity  of  nicotine  found  in  the  cigar-smokes 
varied  from  nothing  to  0-15  per  cent,  (referred  to  the 
weight  of  the  tobacco).  It  appeared  to  be  concentrated 
in  the  unsmoked  stumps  of  the  cigars,  which  contained 
from  3-22  to  4-71  per  cent.,  whilst  the  cigars  themselves 
contained  from  1-02  to  1-53  per  cent,  of  this  base.  But 
little  difierence  was  found  in  the  quantities  of  ash  and 
moisture  in  cheap  and  better  class  cigars,  that  is.  in  cigars 
costing  from  threepence  to  sixpence  each. — W.  P.  S. 

Sugar     molecule  ;      Dcpoh/merisation     of     the .     C. 

Neuberg.     Biochem.  Zeits.,  1908,  12,  337—341. 

In  connection  with  the  theory  of  alcoholic  fermentation 
and  other  physiological  processes,  the  possibility  of  a 
depolymerisation  or  dissociation  of  the  hexose  molecule 
into  monocarbon  residues  has  been  suggested.  Lob 
(this  J.,  1907,  9S3)  formulates  the  dissociated  sugar 
molecule  as  a  group  of  carbon  monoxide-hydrogen  residues, 
CO. Ho,  isomeric  with  formaldehyde.  It  is  well  known 
that  hexose  sugars  may  be  synthesised  by  the  poly- 
merisation of  simple  aldehydes,  such  as  formic,  glycollic 
and  glyceric  aldehydes,  under  the  influence  of  alkalis. 
The  author  argues  that,  whereas  the  formation  of  hexose 
sugars  may  be  explained  by  the  direct  polymerisation  of 
C2-  or  C3-aldehydes,  that  of  pentose  sugars  from  these 
aldehydes  can  only  be  explained  on  the  assumption  of 
a  dissociation,  at  some  stage  of  the  process,  into  mono- 
carbon  residues.  He  allowed  32-7  grins,  of  glycollic 
aldehyde  to  remain  for  more  than  three  months  in  presence 
of  1  litre  of  a  methyl  alcoholic  solution  of  colloidal  barium 
carbonate  (sec  this  J.,  1906,  926),  equivalent  to  12  grms. 
of  barium  oxide.  He  then  tested  the  product  for  the 
presence  of  pentoses  by  distilling  with  hydrochloric  acid, 
and  obtained  1-24  grms.  of  furfural  nitrophen ylhydrazone. 
Previous  observers  have  identified  tetroses  and  hexoses 
among  the  products  of  the  condensation  of  glycollic 
aldehyde,  bul  the  author  thinks  that  the  depolymerisation, 
which  is  necessary  for  the  production  of  pentoses,  may 
be  Bpeoificallj  assisted  by  the  colloidal  condition  of  the 
medium  which  be  employed.  (See  Lob.:  ibis  .1.  1908, 
868.)  -J.  F.  B. 


New   Books. 


Tiik     Extra     Pharmacopeia     op     Martindale     \m> 
Westcott.     Revised  by  w.    Harbison    Martindale, 

I'll.  I).,  and  \V.    W\\\    WE8TCOTT,   M.B.,    D.l'.ll.       Kith 

Edition.      II.  K.  Lewis,  136,  GowerStreet,  W.C.     L908. 
Price    Hi.,   6d,   net. 

This,  the   1 3th  edition  of  the   Extra  Pharmacopoeia,  is 
of  med.  24mo.  size,  and  contains  K'22  pages  of  subject- 


matter,  and  a  copious  index  and  posological  table,  followed 
by  a  therapeutic  index  of  diseases  and  symptoms.  The 
supplementary  list  of  drugs  is  in  this  edition,  considerably 
extended,  and  a  list  is  given  of  some  81  new  drugs,  etc., 
which  are  now  added.  In  this  edition,  too,  all  pievious 
calculations  of  substances  containing  bismuth  and  nitrogen 
are  now  altered,  to  make  them  agree  with  International 
atomic  weights  of  1908.  Various  comments  of  the  Com- 
mittee of  Reference  in  Pharmacy,  March  4,  1907,  are  now 
embodied  in  the  text  of  the  present  edition  with  the 
letters  C.  R.  attached,  whilst  "  F.I."  indicates  *'  Formula 
Internationalis,"  i.e.  of  the  International  Agreement 
Committee  respecting  the  unification  of  pharmacopu'ial 
formula?  for  patent  drugs,  signed  at  Brussels,  Nov.  29, 
1906.  At  special  request,  a  list  of  poisons  is  now 
supplied  with  the  most  suitable  antidotes  and  means  of 
treatment,  in  an  abbreviated  form. 


Traite  Complet  d'Analyse  Chimique  Appliquee  atjx 
Essais  Industriels.  Par.  J.  Post  et  B.  Neumann. 
avec  la  collaboration  de  nombieux  Chimistes  et  Special- 
ism's. Deuxieme  edition  francaise  entierement  refon- 
due,  par  le  Dr.  L.  Gautier.  Tome  Premier.  Second 
Fasicule.  Librairie  Scientifique,  A.  Hermann,  6, 
Rue  de  la  Sorbonne,  6,  Paris.     1908.     Price  10  frcs. 

This  is  the  second  part  of  Vol.  I.  of  Post  and  Neumann's 
work  (See  this  J.  1907,  782,  895,  and.  1298).  It  contains 
560  pages  of  subject- matter,  with  109  illustrations,  and 
the  subject-matter  treats  of  the  following  branches : 
I,  Illuminating  gas.  II,  Calcium  carbide  and  acetylene. 
Ill,  Petroleum.  IV,  Fatty  oils.  V,  Tar  oils.  VI,  Paraffin 
and  paraffin  wax.  VII,  Ozokerite.  VIII,  Asphaltum. 
IX,  Fatty  matters  and  fatty  oils.  X,  Glycerin.  NI, 
Candles.     Nil,  Soaps. 

Royal  Comp^ission  on  Whiskey  and  other  Potable 
Spirits.  Minutes  of  Evidence  taken  by  the  Royal 
Commission  on  Whiskey  and  other  Potable  Spirits, 
with  Appendices.  Volume  I.  Printed  for  His 
Majestv's  Stationery  Office  by  Jas.  Truscott  and 
Son,  Ltd.,  1908.  Price  3s.  9|d.  To  be  purchased, 
directly,  or  through  any  Bookseller,  or  from  Wvman 
and  Sons,  Ltd.,  109,  Fetter  Lane,  E.C. 

Contains  437  pages  of  subject-matter,  classified  as  follows  : 
I,  List  of  Witnesses,  in  the  order  in  which  they  appeared 
before  the  Royal  Commission.  II,  Minutes  of  Evidence, 
and  III,   Appendices. 


Die  Theorie  der  Faerbervorgaenge.  Geschichte und 
Kritik.  Zusammenfassung  unter  einheitlichcn 
I'rinzipien.  Dr.  Procopios  ZACHARIAS,  I'rivatdozent 
an  der  Dniversitat  Athen.  Deutsche  Ausgabe,  Com- 
niissions-Verlag  :  Verlag  fur  Textil-Industrie.  Beilin, 
S.W.     1908.     Price    M.5. 

8vo  volume,  containing  420  pages  of  subject-matter, 
treating  of  the  following  topics  :  Introduction.  I,  Review 
of  methods  of  dyeing.  II,  Historical  review.  A.  Older 
work  prior  to  1888.  B,  More  recent  work  from  1888  to 
1901).  (',  Translation  of  the  Greek  work  of  I'.  I  >.  Zacharias. 
I).    Recenl    work    to    L908,      111.    Theory    of    Adsorption. 

IV.  Genera]    Review.     V,   Summary, 

Worn.  Products,  Distillates  \m>  Extracts.  Part  I. 
The  Chemical  Products  of  Wood  Distillation.  Pari  II. 
Dyeing  ami  Tanning  Extracts  from  Wood.  By  I'. 
Dtjmeswj  and  J,  Noyer.     Translated  from  the  French 


bj      Donald    Grant,       Scott, 

"  The    (  )i!    and    Colour    Trade 

Broadwav,      Ludgate      Hill, 
Price  ids'.  c„i. 


Greenwood      and      Son. 

Journal  "    Offloes,     8. 
London.      E.C.       L908. 


Larqe  8vo.  volume,  containing  314  pages  of  subject- 
matter,  with  HIT  illustrations  and  59  tables,  and  the 
alphabetical  index.  The  subject  matter  i-  classified 
under  tin  following  headings,  being  first  grouped  as  parts 
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I.  and  II.— Part  I.  The  Distillation  of  Wood,  (i), 
Generalities,  (ii),  Principal  methods  of  carbonising  01 
•"coaling'"  wood.  (iii).  The  acetic  acid  industry,  (iv), 
Secondary  products  of  wood  distillation,  (v),  Analysis 
of  raw  materials  and  finished  products,  (vi).  APPENDIX 
to  the  Distillation  ok  Wood  : — (i).  The  destructive 
distillation  of  olive  oil  residuals.  (ii).  Methyl  alcohol. 
Table  of  density.  Pakt  II.— The  Manufacture  ani> 
Testing  ok  Tan  Wood  Extracts  and  their  Utilisa- 
tion in  Modern  Tanneries.  (i).  Chestnut  wood 
extract,  (ii).  Plant  and  equipment  for  treating  chestnut 
wood.  (iii).  Specification  of  model  type  of  an  extract 
factory.  Capital  required,  etc.  (iv).  Number  and  capacity 
of  extract  factories,  &o.  (v),  Method  of  using  chestnut 
wood  extracts  in  tanning,  (vi — viii),  Methods  and  use 
of  oak  wood,  quebracho,  and  sumac  extracts,  (ix), 
Khaki  substitute  for  quebracho,  and  its  use  in  tanning. 
(x),  Extracts  from  various  tanning  substances:  their 
manufacture  and  uses.  Divi-divi,  Valonia,  Chinese 
galls,  Myrabolan,  Palmetto,  Mimosa,  Tara,  Man- 
grove, etc.  (xi).  Manufacture  and  use  of  logwood  extract. 
(xii).  Analysis  of  tanning  substances.  The  official  method 
of  the  International  Association  of  Leather  Chemists. 
Appendix  to  Chap.  III.,  Part  I.  Guillaume's  recent 
improvements  in  the  continuous  rectification  of  wood- 
spirit,   acetone,   and   methyl   alcohol. 

Komfrimierte  lnd  Verflussigte  Case.  Industrielle 
Herstellung  und  Eigenschaften  der  im  Handel  Vor- 
kommonden  verdichteten  Gase.  Von  Dr.  H.  Teichmann. 
Wilhelm  Knapp's  Verlag.  Halle  a  S.  1908.  Price 
M.  6.80. 

8vo  volume,  containing  192  pages  of  subject-matter, 
with  38  illustrations.  The  6ubject-matter  is  classified 
and  subdivided  as  follows  : — I.  Physical  laws,  etc.  II. 
Mechanical  section.  A,  Theoretical.  B,  Technical. 
III.  Tables  of  constants.  IV.  Description  of  manu- 
facture of  : — (i),  Sulphurous  acid,  (ii),  Ammonia,  (iii), 
Chlorine,  (iv),  Carbonic  acid,  (v),  Nitrous  oxide,  (vi), 
Hydrogen.  V.  Holders  for  compressed  and  liquefied 
gases.  VI.  Laws  and  ordinances  with  respect  to  the 
carriage  and  transjjort  of  liquefied  and  condensed  gases. 

Dyeing  and  Cleaning.  A  Practical  Handbook.  By 
Frank  J.  Farrell,  M.Sc.  Chas.  Griffin  and  Company, 
Ltd.,  Exeter  Street,  Strand,  London.  1908.  Price 
5s.  net. 

Small  8vo.  volume,  containing  229  pages  of  subject- 
matter,  with  78  illustrations,  and  an  alphabetical  index. 
The  subject-matter  is  classified  as  follows  : — I,  Technology 
of  the  textile  fibres.  II,  Dry  cleaning.  Ill,  Wet  cleaning. 
IV,  Dyeing.  V,  Dry  dyeing.  VI,  Special  methods. 
Cleaning  and  dyeing  skin  rugs,  feathers,  and  hats.  VII, 
Finishing. 

House  Painting,  Glazing,  Paper-hanging,  and  White- 
washing. A  book  for  the  Householder.  By  Alvah 
H.  Sabin,  M.S.  First  edition.  John  Wiley  &  Sons, 
New  Vork.  Chapman  and  Hall,  Limited,  London. 
1908.     Price  4s.  6d.  net. 

12mo.  volume,  containing  121  pages  of  subject-matter, 
and  an  alphabetical  index.  The  subject-matter  is  classi- 
fied as  follows : — I,  Materials.  II,  Pigments.  Ill, 
Care  of  paint  brushes.  IV,  Exterior  painting.  V, 
Painting  structural  metal.  VI,  Interior  painting.  VII, 
Varnishing.  VIII,  Coloured  finish  without  paint.  IX, 
i'luor-finishing.  X,  (Hazing.  XI,  Papering.  XII, 
Whitewashing.  XIII,  Kalsomining.  XIV,  Cold-water 
paints. 

Benzoic  Ac  id  and  Benzoates  [in  Foodstuffs]  ; 
(iKNERAL    Results    of   the    investigation    showing 

the  Effect  of upon   Digestion   and  Health. 

M.  W.  Wiley.  U.S.  Dept.  of  Agriculture.  Bureau  of 
Chemistry.  Circular  No.  39,  1908.  Pamphlet.  (See 
also  page  914.) 


Patent  List. 


Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  rase  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  arc  open  to 
Inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

17,494.  Zeitlin.     Vacuum  pump.    Aug.  20. 

17,589.  Langlet  and  Rinman.  Method  of  producing 
pulverulent  precipitates.*     Aug.  21. 

17,609.  Schmatolla.  Kilns  for  burning  limestone, 
dolomite,   etc.*     Aug.   21. 

17,756.  Arbuckle  and  Osborne.     See  under  X. 

17,808.  Mirrlees  Watson  Co.  (Ordway).  Recovery  of 
substances  from  liquids  and  drying  the  same.  *  Aug.  25. 

17,946.  Challis.      Filtering  apparatus.      Aug.  26. 

18,129.  Kirkham,  Hulett,  and  Chandler,  Ltd.,  and 
Hersey.  Apparatus  for  effecting  intimate  contact  of 
liquids  and  gases.     Aug.  28. 

Complete  Specifications  Accepted. 

18.750a  (1907).  Beilby  and  Beilby.  Apparatus  for 
rapidly  exposing  powdered  material  in  thin  layers  to  heat. 
Aug.  26. 

21,346  (1907).  Petersen.  Packing  material  for  gas 
purifiers,  condensers,  reaction  chambers,  etc.     Aug.  26. 

27,312  (1907).  Acheson.  Transferring  suspended  solid 
substances  from  aqueous  to  non-aqueous  media.    Aug.  26. 

2421  (1908).  Midler.  Machines  for  cooling,  drying, 
evaporating,  or  aerating  liquids,  disintegrating  ores,  etc. 
Sept.  2. 

5943  (1908).  Feix.     Frame  filter  presses.     Aug.  26. 

12,252  (1908).  Furowicz.  Centi'ifugal  mixing  apparatus. 
Sept.  2. 

II.— FUEL,  GAS,  AND  LIGHT. 

Applications. 
* 
17,419.  Little.      Arc    lamp    electrodes.      [U.S.    Appl., 
Sept.  3,  1907.]*     Aug.   19. 

17,596.  Von  Unruh.  Manufacture  of  incandescing 
bodies  for  gas  lighting.*     Aug.  21. 

17,603.  Glasgow.     Manufacture  of  water-gas.    Aug.  21. 

17,693.  Glasgow.    Manufacture  of  water-gas.  *    Aug.  22. 

17,818.  Potter.  Mantles  for  gas  lighting  and  heating. 
Aug.  25. 

17,978.  Crossley  and  Rigby.  Recovery  of  by-products  in 
gas  producer  plants  primarily  designed  for  the  recovery 
of  ammonia.     Aug.  27. 

18,180.  Lessing.     Coke  kilns.     Aug.  29. 

Complete  Specifications  Accepted. 

19,100  (1907).  Bernheimer  and  Gut.  Incandescent 
mantles.     Aug.  26. 

25,262  (1907).  Jones.     Coke  ovens.    Aug.  26. 

1673  (1908).  Ries.  Retort  and  chamber  furnaces  for 
treating  coal,  ore,  etc.     Aug.  26. 

7594  (1908).  Rutgerswerke  A.-G.  Utilising  naphthalene 
and  similar  substances  as  motor  medium  for  internal 
combustion  engines.     Aug.  26. 
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8370  (1908).  Ries.     Retort  furnaces.     Sept,  2. 

8713  (1908).  Pettibone.     Apparatus  for  making  water 
gas  and  producer  gas.     Sept.  2. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM,  AND 
MINERAL  WAXES. 

Complete  Specification  Accepted. 

11,140  (1908).   Edeleanu.      Purifying   crude    petroleum 
or  petroleum  products  or  distillates.     Sept.  2. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

17,352.  Ransford  (Cassella  und  Co.).  Manufacture  of 
sulphide  colours.     Aug.   18. 

18,023.  Meister,  Lucius,  und  Briining.  Manufacture 
of  brominated  derivatives  from  indigo  white  or  a  substitu- 
tion product,  and  of  dyestuffs  therefrom.  [Ger.  Appl., 
Aug.  31,  1907.]*    Aug.  27. 

18,107.  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  derivatives.  [Addition  to  No.  28,755  of  190(5.] 
Aug.  28. 

Complete  Specifications  Accepted. 

16,584  (1907).  Imray  (Meister.  Lucius,  und  Briining)-. 
Manufacture  of  vat  dyestuffs.     Aug.  26. 

19,158  (1907).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
Manufacture  of  red  vat  dyestuffs.    Aug.   26. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,   AND   FINISHING  TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

17,267.  Ransford  (Cassella  und  Co.).  Method  of  treating 
dyeings  with  sulphide  colours.     Aug.   17. 

17.653.   Fraser.     Bleaching  or  boiling  kiers  for  linen  or 
cotton,  piece  goods,  or  yarns.     Aug.  22. 

17,681.  Weinzirl.     Production  of  designs  on  sealskin, 
plush,  and  velvet  by  dyeing.*     Aug.  22. 

17,713.   Calico     Printers'       Association,      and      Davis. 
Calico  printing.     Aug.   24. 

17,734.  Ashworth.      Manufacture    of    reducing    agents 
and  method  of  printing  with  their  aid.     Aug.  24. 

Complete  Bpecihicatiom  Accepted. 

8002  (1908).   Turner  and  Turner.      Hawking   machines 
for  indigo  dye  vats.     Aug.   26. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

17,356.    IVniakoll'.    Rendering  silica  contained  in  sodium 

aluminate  insoluble  for  tin-   pin  pose  of  obtaining   pure 
alumina.    Aug.   18. 

17,498.    .Johnson     (Badische     Anilin    und   Soda    Kahrik). 

Manufad  ure  of  compounds  containing  sulphur.  |  Addition 
to  No.  28,240  of  1906.J     Aug.  20. 

17.520.  Kiilinc.  Rendering  harmless  gases  containing 
sulphurous  acid  and  recuperating  tin-  sulphur  dioxide  in 
the  form  of  sulphuric  acid  or  sulphates.  [Ger.  Appl., 
Aug.   2d,    I907.|*      Aug.   20. 

J7,008.    .Mond.     Production  ol  iron  carbonyls.     Aug.  21. 


17,609.   Schmatolla.    See  under  I. 

17,734.  Ashworth.     See  under  V. 

17,956.  Johnson  (Robeson).  Treatment  of  waste 
sulphite  liquor.     Aug.   26. 

17,976.  Pochin  and  Richardson.  Manufacture  of  ferric 
sulphate  and  cakes  or  slabs  containing  it.     Aug.  27- 

17,978.  Crossley  and  Rigby.     See  under  II. 

18,184.  Steynis  and  Chaumat.  Production  of  ozone- 
[Fr.  Appl.,  Jan.  25,  1907.  Comprised  in  No.  412  of  1908.]* 
Aug.  29. 

Complete  Specifications  Accepted. 

18,750  (1907).  Beilby  and  Beilby.  Manufacture  of 
sodium  ferrite  and  aluminate.     Aug.   26. 

6259  (1908).  F.  Krupp  A.-G.  Grusonwerk.  Decom- 
posing ground  phosphates.    Aug.  26. 

8102  (1908).  Matignon,  Trannoy,  Urbain,  Feige,  and 
Verley.  Manufacture  of  sulphuric  acid  and  anhydride  by 
the  contact  process.     Aug.  26. 


VIIL— GLASS,    POTTERY,    AND    ENAMELS. 

Applications. 
17,432  and  17,433.  Ling  and  others.     See  under  XXI. 

Complete  Specifications  Accepted. 

4722  (1908).   Biihrer.     See   under  IX. 

15,669  (1908).  Imray    (Window    Glass    Machine    Co.). 
Apparatus  for  drawing  glass.    Sept.  2. 


IX.— BUILDING  MATERIALS.    CLAYS.    MORTARS, 
AND    CEMENTS. 

Application. 

18,131.  Auner.  Production  of  a  substitute  for  wood, 
horn,  rubber,  etc.  [Addition  to  No.  8478  of  1907. J* 
Aug.  28. 

Complete  Specifications  Accepted. 

69  (1908).  Caspar.  Manufacture  of  refractory  sub- 
stances.    Sept.  2. 

437  (1908).  Weithaler.  Production  of  artificial  stone 
slabs,  etc.     Aug.  26. 

4722  (1908).  Biihrer.  Kilns  for  bricks,  pottery,  etc. 
Aug.  26. 


X.— METALS  AND   METALLURGY. 

Applications. 

17,350.  Siemens  und  Halskc  A.-G.  Improving  the 
ductility  of  tungsten.  [Ger.  Appl.,  Sept,  14,  1907.  |* 
Aug.    18. 

17,379.   Simpson.  Reduction  of  metallic  oxides.  Aug.  18. 

17,427.  Bryant  and  lvinson.  Treatment  of  metals. 
Aug.   19. 

17. 132  and  17,433.   Ling  and  others.    See  under  XXI. 

17,610  and  17. (ill.  Siemens  und  Halskc  A.  (I.  [mproT- 
Lng  the  ductility  of  tungsten.  [Additions  to  No.  17.350 
of  1608.   Ger.  Appls.,  Sept.  26  and  Dec.  9.  1907.  I*   Aug.  21. 

17.633.  l'oulson.  Recovery  of  spent  foundry  sand. 
Aug.  22. 

17.750.  Arhuokleand  Osborne.  Separating  comminuted 
ores   or  other  solid    matter   from    liquids.*      Aug.    24. 

17.759.  Churchward,  Heat-treating  and  quenching 
alloyed  steels.*      Aug.    24. 
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17.'.»7;».   Lrvenedge.     Manufacture    of    steel   eastings. 

Aug.  n 

18,088.  Rouse.    Preparation  of  oopper  ore  eonoantratea 
for  smelting.     Aug.  28. 

18*175.    Hodgkinson  and  Peek.    Produetion  of  alloys  of 
copper  such  as  brass.     Aug.   29. 


(C.)— India-Rubber. 
Applications. 


Complete  Specifications  Accepted. 

12.607  (1907).  Moon  and  Moon.  Manufacture  of  iron 
and  steel.     Sept.    2. 

16.238(1907).    Miller.    Treatment  of  metals.    Aug.  26. 

19,016  (1907).  Riehter.  Removal  of  copper  from  copper, 

tin.  antimony,  and  lead  alloys.     Aug.   26. 

22.283  (1907).  Cote  and  Pierron.     -See   under  XI. 

24.213  (1907).  Felfen  und  Ouilleaume  Lahmeyerwerke. 
Manufacture  of  steel.     Aug.   26. 

27.556  (1907).  Roehling  and  Sehoenawa.  Treatment  of 
iron  for  conversion  into  steel.      Aug.  26. 

Ki73  (190S).   Ries.     See  under  II. 

2421  (1908).  Midler.     See  under  I. 

10,83")  (1908).  Cremer.  Converters.    Sept.    2. 


XL— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Applications. 


17,281.  Imbert. 

17,588.  Bradley    and    Jenkins 
metals  and  alloys.     Aug.  21. 

17.618.  Arsem.        Manufacture    of    refractory    electric 
conductors.     [U.S.  Appl.,  Aug:  24,  1907.]*     Aug.  21. 

17.619.  Fuller.        Manufacture    of    refractory   electric 
conductors.    [U.S.  Appl.,  Aug.  24,  1907.]*    Aug.  21. 

17,620  and  17,621.  Coolidge.    Manufacture  of  refractory 
electric  conductors.  [U.S.  Appls.,  Aug.  24,  1907.]*  Aug.  21. 

Complete  Specifications  Accepted. 

22,283  (1907).  Cote  and  Pierron.     Electric  furnace  for 
the  continuous  extraction  of  zinc  from  its  ores.  Aug.  26. 

24,486  (1907).  Hagen.     Electrodes.     Sept.  2. 

25,553  (1907).       Levy.       Electrodeposition    of   metals. 
Sept.  2. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 

Applications. 

17,670.  Van   der   Lande.      Oil   decolouring,    bleaching, 
and  thickening  apparatus.*     Aug.  26. 

18,031.  Gilbert    and    Ralph.       Machines    for    cooling 
soaps,  fats,  etc.    Aug.  27. 

Complete  Specification  Accepted. 

9572  (1908).  Claessen.     Manufacture  of  polyglycerines. 
Aug.  26. 


Xm.— PIGMENTS,  PAINTS;  RESINS,  VARNISHES; 
INDIA-RUBBER,  Etc. 

(A) — Pigments,  Paints. 

Application. 

17,576.  Harger.    Manufacture  of  lamp  black  or  carbon 
black.     Aug.  21. 


Electric  furnaces.*     Aug.   17. 

Electrodeposition    of 


18,048.  Austerweil.  Regenerating  and  devulcanising 
old  rubber  and  extraction  of  caoutchouc  from  raw 
materials.     [Ger.  Appl.,  May  13,  1908.]*     Aug.  27. 

18,13L  Auner.    See  tinder  IX. 

Complete  Specification  Accepted. 

25,091  (1907).  Grummel.  Separating  vidcanised  india- 
rubber  from   fibrous  and  other  materials.      Sept.    2. 


XIV.— TANNING,     LEATHER,     GLUE,     SIZE,     Etc. 
Applications. 

17.957.  Johnson  (Robeson).  Tanning  and  obtainment 
of  improved  products  thereby.     Aug.  26. 

17.958.  Robeson.  Treatment  of  hides,  skins,  and  leather. 
Aug.  26. 

18,131.  Auner.     See  under  IX. 

Complete  Specifications  Accepted. 

25,182  (1907).  Feuerlein.  Decolorising  tannin  extracts. 
Sept.  2. 

4627  (1908).  Fairweather  (Hartmann).  Production  of 
imitation  leather.    Aug.  26. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 
Applications. 

Process  of 


17.887.  Mills  (Arabol  Manufacturing  Co.) 
liquefying  organic  colloids.*     Aug.  25. 

17.888.  Mills  (Arabol  Manufacturing  Co.) 
of  starch.*     Aug.  25. 

17,961.   Ephraim.      Gum    and    process    of    extracting 
same.     [U.S.  Appl.,  Aug.  28,   1907.]*     Aug 


Treatment 


26. 


XVIL— BREWING,  WINES.  SPIRITS,  Etc. 

Application. 

17,595.  Sleeman.      Non-intoxicating  beer  and   process 
of  brewing  the  same.     Aug.  21. 


XVIIL— FOODS  ;    SANITATION,   WATER 
PURIFICATION;    AND    DISINFECTANTS. 

(A.)— Foods. 

Application. 

17,450.  Wallis,  and  Wallis,  Ltd.  Treating  germ  of 
wheat  to  obtain  a  preparation  for  incorporation  with 
flour.     Aug.   19. 

Complete  Specification  Accepted. 

24,375  (1907).  Erfurt.  Homogeneously  emulsifying 
milk,  and  preparing  homogeneous  milk  from  milk  powder. 
Aug.  26. 

(/?.)— Sanitation  ;      Water     Purification. 

Application. 

17,644.  Waite.  Purification  of  trade  effluent  or  the  like. 
Aug.  22. 
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Complete  Specification  Accepted. 

2307  (1908).  De  Bouillanne.     Sterilising  potable  water 
by  ozone.     Aug.  26. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

"7,956.  Johnson  (Robeson).     See  under  VII. 
18,041.  Strange.     Manufacture  of  paper.     Aug.  27. 

Complete  Specifications  Accepted. 

9653  (1908).  Mills  (Harrington  Co.).    Waxing  composi- 
tion for  paper.    Aug.  26. 

21,880  (1907).  Self- Developing   Plate   Co.,    and   Bolas. 
Manufacture  of  celluloid.    Aug.  26. 


XX.— FINE    CHEMICALS,    ALKALOIDS, 
ESSENTIAL      OILS,      AND      EXTRACTS. 

Applications. 

18,047.  Austerweil.  Converting  borneols  or  isoborneols 
into  camphor  or  camphor-like  material.  [Ger.  Appl., 
May  13,   1908.]*    Aug.  27. 


18,049.  Austerweil.    Making  borneol  and  borneol  esters 
from  pinene.     [Ger.  Appl.,  May  13,  1908.]*    Aug.  27. 


XXL— PHOTOGRAPHIC       MATERIALS       AND 
PROCESSES. 

Applications. 

17,432  and  17,433.  Ling,  Rendle,  and  Colbrook.  Repro- 
duction of  images  on  glass,  ceramic,  metallic,  or  other 
surfaces.*    Aug.  19. 


XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Applications. 

17,762.  Hale.     Explosive  grenades.     [Addition  to  No. 
15,045  of  1908.]*    Aug.  24. 

17,788.  Toccaceli.  Composition  for  impregnating  torches. 
[Ger.  Appl.,  Aug.  25,  1907.]*   Aug.  25. 

17,960.  Hale.    Explosive  grenades.     [Addition  to  No. 
15,045  of   1908.]     Aug.   26. 

Complete  Specification  Accepted. 

15,195  (1908).  Eberle.     Explosive  or  blasting  agent  for 
blasting  rock,  etc.    Sept.  2. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Heating  or  heating  and  cooling  liquids,  and  apparatus 
thereior.  applicable  to  sterilising  and  other  purposes. 
P.  M.  C.  Mauvernav.  Lyons.  Fiance.  Eng.  Pat.  19,163. 
Aug.  26.  1907. 

The  liquid  to  be  heated  or  sterilised,  after  passing  through 
a  vessel  in  which  the  dissolved  gases  are  extracted  by 
mean*  of  a  vacuum  produced  by  a  steam-jet  exhauster,  is 
pumped  through  a  heat-interchanger  constructed  in  a 
similar  manner  to  a  filter-press.  The  liquid  to  be  treated 
passes  through  the  apparatus  on  one  side  of  the  plates, 
and  cools,  and  is  itself  heated  by,  the  hot  liquid 
from  the  steriliser  proper,  passing  through  on  the 
other  side  of  the  plates.  From  the  heat  interchanger 
the  liquid  passes  under  pressure  through  the  coil  of  the 
steriliser,  which  is  fixed  in  a  tank,  and  is  heated  by  steam 
or  vapour,  and  air  or  gas.  circulated  through  the  tank  and 
)und  the  coil.  "  Interceptors  "  are  placed  at  intervals 
the  coil  to  cause  the  liquid  to  flow  from  the  axis  to  the 
periphery  of  the  coil  and  vice-i-ersa.  This  is  done  to 
ensure  that  the  whole  of  the  liquid  passing  through  the 
coil  is  raised  to  the  sterilising  temperature.  From  the 
steriliser  the  liquid,  still  under  pressure,  passes  to  a 
reservoir  from  which  it  flows  under  pressure  through  the 
heat  interchanger,  where  it  is  cooled. — W.  H.  C. 

Extracting  the  volatilisable  contents  of  sedimentary  strata  ; 

Apparatus   tor .     D.    E.    Baker,   Delaware,    Ohio. 

U.S.  Pat.  895,612,  Aug.  11,  1908. 

Two  separate  wells  or  shafts  are  sunk  into  the  earth  to 
the  level  of  the  material  it  is  desired  to  extract.  The 
wells  communicate  with  one  another  underground 
only  through  natural  fissures  in  the  strata.  A 
heated  gaseous  fluid  is  forced  down  one  of  the  wells,  and 
passes  through  the  fissures  in  the  strata  into  the  other 
well,  by  which  it  returns  to  the  surface,  carrying  with  it 
the  volatile  material.  The  wells  have  an  increased 
diameter  near  the  surface  and  are  protected  by  a  non- 
,  conducting  casing  to  prevent  loss  of  heat. — W.  H.  C. 

Filter-frame.  G.  H.  Cleven<.er,  Palo  Alto,  Cal.,  Assignor 
to  The  Butters  Patent  Vacuum  Filter  Co.,  Nevada. 
U.S.  Pat.  896,4315,  Aug.   18,   1908. 

The  claim  is  for  a  filter-frame  with  an  adjustable  "  filler- 
plate  "  formed  of  crossed  wooden  strips  having  inter- 
connecting grooves  on  their  outer  surfaces.  The  filler  " 
_,dly  secured  at  one  side  and  at  the  bottom,  to  the 
frame,  whilst  at  the  other  side  and  at  the  top,  it  is  so 
connected  as  to  be  free  to  slide. — W.  H.  C. 

«'/    crystals;     Apparatus    for    the    automatic 

ition   of  .     F.    J.    de   Bruno- Austin.     Fr.    Pat. 

388,884,  April  3,  1908. 

The  material  to  be  dissolved,  is  placed  in  a  container 
made  either  partially  or  entirely  of  diatomite  or  fossil - 
meal.  The  container  is  suspended  in  the  solvent,  and 
solution  takes  place  through  the  porous  walls  of  the 
container. — W.  H.  C. 


Lixiriaiiwj      apparatus.       Fiirstlich      Stolbergsche      Mas- 
chinenfabr.     Ger.  Pat,  198,011,  March  26,  1907. 

In  lixiviating  apparatus,  in  which  the  solution  from  the 
lixiviator  passes  to  an  evaporator,  the  vapour  from  which 
is  condensed  and  returns  to  the  lixiviator,  there  is  a  loss 
of  heat,  since  the  condensed  solvent  is  cooled  to  a  greater 
extent  than  is  necessary.  In  order  to  prevent  this,  two 
condensers  are  provided,  with  the  necessary  connections, 
one  or  both  being  used  as  required.  One  of  the  two  is  an 
air  condenser,  and  is  in  general  use,  whilst  the  second 
water-condenser  is  used  only  when  the  former  is  insuffi- 
cient.— A.  S. 

Liquefied  gases  ;    Receptacle  for .     P.  Winand.     Ger. 

Pat,   197,713,  Sept.  8,   1906. 

In  vacuum-jacketed  receptacles  for  liquefied  gases,  the 
struts  connecting  the  inner  and  outer  walls  of  the  vessel, 
are  made  hollow,  and  serve  for  the  withdrawal  of  vapour 
of  the  liquefied  gas. — A.  S. 

Evaporator  ivith  separate  chambers  and  fixed  tubular 
heating  device  for  saline  liquids.  F.  H.  Eydmann.  Ger. 
Pat,  199,145,  March  21,  1907. 

The  liquid  spaces  below  and  above  the  vertical  heating 
tubes  are  divided  by  radial  partitions  into  compartments, 
through  which  the  liquid  passes  in  succession  on  its  way 
through  the  evaporator,  flowing  alternately  upwards  and 
downwards  through  the  heating  tubes  from  one  compart- 
ment to  another.  Circulation  is  effected  or  accelerated 
by'means  of  a  special  centrifugal  pump. — A.  S. 

Vacuum  filtering  apparatus.     C.   Butters,   Berkeley.   Cal. 
U.S.  Pat,  896,360,  Aug.  18,  1908. 

See  Eng.  Pat,  20,979  of  1906  ;  this  J.,  1907,  415.— T.  F.  B. 

Evaporating   and   concentrating   liquids ;    Apparatus   for 

.     C.  L.  Prache'and  C.  G.  V.  Bouillon,  Paris.     U.S. 

Pat.  896,460,  Aug.  18,  1908. 

See  Fr.  Pat.  364.408  of  1906  ;  this  J.,  1906,  874.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 


Pit-coal  ;    Dangers   of 

Dennstedt  and  R.  Biinz. 
1825—1835. 


Spontaneous   ignition.      M. 
Z.  angew.  Chem.,  1908,  21, 


The  liability  of  different  coals  to  ignite  spontaneously 
during  storage  or  transport  may  be  compared  by  heating 
a  powdered  sample  in  a  current  of  dry  oxygen  at  135°  C. 
or  at  150°  C.  In  making  the  test,  the  sample  is  first 
passed  through  a  sieve  of  144  meshes  per  sq.  cm.,  and 
then  placed  in  a  brass  tube,  7-5  cm.  long  and  about  4-8  cm. 
diameter,  fitted  with  a  thermometer.  The  tube  is  heated 
in  an  oil-bath  at  the  desired  temperature.  The  coal  is  dried 
by  a  current  of  carbon  dioxide  previously  heated  to 
the  temperature  of  the  bath,  and  when  the  temperature  of 
the   coal    reaches    110 — 115'    C,    the    carbon    dioxide    is 
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replaced  by  oxygen,  which  is  passed  through  the  apparatus 
at  the  rate  of  2  to  3  litres  per  hour.     The  temperature  of 
the  coal  is  read  at  intervals  for  2  or  3  hours,  and  if  it 
exceeds  that  of  the  bath,  the  current  of  oxygen  is  increased. 
The  coals  tested  by  the  authors  may  be  divided  into  four 
classes  :    (1),  those  with  which  the  temperature  does  not 
exceed  that  of  the  bath  ;   (2),  those  which  show  a  marked 
rise  of  temperature  and  in  some  cases  ignite,  if  the  sample 
is  first  heated  in  oxygen  at  135°  C.  for  two  hours  and  is  then 
brought  to  150°  C.  ;   (3),  those  which  at  first  show  only  a 
slight  rise  of  temperature,  either  at  135°  C.  or  at  150°  C, 
but  can  be  caused  to  heat  up  or  ignite  by  increasing  the 
current  of  oxygen  ;   and  (4),  those  which  heat  up  rapidly, 
even  at  135°  C,  and  ignite  during  the  first  or  second  hour. 
Coals  belonging  to  classes  (3)  and  (4)  must  be  regarded 
as  dangerous  for  storage  or  sea-transport.     The  liability 
of  a  coal  to  ignite  spontaneously  is  also  indicated  by  a 
high  result  in  the  Maumene  test,  and  by  a  high  iodine 
absorption  ;    the  amount  of  iodine  absorbed  depends  on 
the  fineness  of  the  sample,  and  the  test  must  be  made  by 
a  method  of  comparison.     The  authors'  experiments  also 
show  that  the  quantity  of  moisture  in  the  air-dry  coal, 
and  the  quantity  of  moisture  absorbed  by  the  dry  coal 
on  standing  in  air,  are  greater  with  the  more  readily  in- 
flammable coals  ;    and  this  moisture  is  taken  up  by  the 
organic  part  of  the  coal.   Neither  the  mineral  constituents, 
including  pyrites,  nor  the  organic  sulphur  and  nitrogen, 
appear  to  promote  spontaneous  ignition.     The  less  readily 
inflammable  coals  contain   more  "  available  hydrogen," 
i.e..  more  hydrogen  in  excess  of  that  required  to  form 
water  with  the  oxygen  in  the  coal.     Spontaneous  ignition 
is  due  to  the  oxidation  of  unsaturated  organic  constituents 
of  the  coal.     The  more  readily  inflammable  coals  contain 
more  oxygen,  and  a  certain  degree  of  oxidation  is  neces- 
sary   to    render    further    oxidation,     with    spontaneous 
ignition,  possible  ;    this  is  also  shown  by  the  behaviour 
of  coals  in  class  (2)  described  above.     The  final  product 
of  slow  oxidation  is  humic  acid,  which  is  present  in  greater 
quantity    in    the    more    readily    inflammable    coals    and 
accounts  for  their  hygroscopic  nature. — A.  T.  L. 

Coke  ;    Yield  of from  coal.     F.  W.  Hinrichsen  and 

S.  Taczak.     Stahl  u.  Eisen,  1908.  28,  1277—1279. 

The  yield  of  coke  is  determined  by  heating  4  to  5  grms. 
of  the  finely  powdered  coal  in  a  current  of  hydrogen, 
in  a  Rose  crucible  of  40  to  50  c.c.  capacity.  The  hydrogen 
is  passed  for  at  least  10  minutes  to  remove  all  air;  the 
crucible  is  then  heated  gently  for  2  minutes  and  strongly 
for  5  minutes.  The  current  of  hydrogen  is  continued  until 
the  crucible  is  cold.  Complete  coking  can  be  ensured  by 
heating  strongly,  and  loss  by  oxidation  is  prevented. 
The  process  gives  higher  results  than  any  of  the  well-known 
processes,  and  the  results  agree  well  with  the  yield  of  coke 
obtained  in  practice  at  Dahlhausen.  which'  has  always 
exceeded  the  laboratory  tests. — A.  T.  L. 


Pov;er -production  from  wash  gases.  C.  Dantin.  Le 
Gdnie  Civil.  Paris,  51.  137—142.  Proc.  Inst.  Civil 
Eng..  1908,  171,  98.     [T.R.] 

The  facility  with  which  surplus  power  can  be.  converted 
into  electric  energy,  and  in  that  form  distributed  over 
large  areas  with  the  minimum  of  loss,  has  given  a  great 
impetus  to  the  employment  of  the  waste  gases  both  from 
blast-furnaces  and  from  coking-ovens.  For  every  ton  of 
coal  carbonised,  a  hunt  sl7">  cubic  feet  of  gas  are  set  free, 
and  in  (lie  more  modern  form  of  oven,  only  85  per  cent. 
of  this  is  required  for  effecting  the  carbonisation,  the 
remaining  :{•">  per  cent,  being  available  for  outside  pur- 
poses. The  gas  thus  generated  is  of  high  calorific  value, 
viz.,  3500  to  4500  caJoriee  per  en  hi.-  metre  (303  to  506 
B. 'I'll.  U.  per  cubic  foot),  its  principal  constituents  being 
hydrogen  and  methane;  thus  for  every  ton  of  coal  car- 
bonised 2965  cubic  feel  <>i  ga    become  available,  which  is 

equivalent    to  .'{707  cubic  feet,  ol   B  total    value  ol    I2IUMIH 

calories  (1,666,560  B.Th.TJ.)f  per  ton  of  coke  produced. 
In  the  blast  furnaces  about  63,560  cubic  feel  of  gas  ari- 
se! Eree  per  ton  ol  pig-iron  produced,  but  bere  the  value 
is  as  low  as  950  calories  pei  cubic  metre  (107  B.Th.U.  pei 


cubic  foot)  :  thus  1.710,000  calories  (0,785,280  B.Th.U.) 
become  available  per  ton  of  pig  produced.  A  gas-engine  of 
about  1000-kilowatt  power  absorbs  3600  calories  per 
kilowatt  ;  thus  in  a  large  works  a  very  considerable 
power  is  available  at  a  direct  cost  of  little  beyond  the 
attendance  on  and  the  upkeep  of  the  machines.  The 
Cockerill  Company  of  Seraing  was  the  first  to  use  waste 
gases  on  a  large  scale,  and  this  Company  is  now  dis- 
tributing, from  two  stations,  no  less  than  5800  kilowatts, 
after  having  supplied  all  the  power  and  light  required 
in  connection  with  the  works  themselves.  Assuming  that 
the  machines  work  50  per  cent,  of  the  time,  or  4380  hours 
per  annum,  the  total  cost  per  kilowatt,  including  a  sinking- 
fund  so  arranged  as  to  extinguish  the  capital  outlay  in 
10  years  and  allow  5  per  cent,  interest  on  the  loan,  is 
0.1 76d.  This  sum  would  of  course  increase  or  decrease 
according  as  fewer  or  more  hours  per  annum  were  worked. 

Pyrophoric   alloys.     B.  Weiss.     See  X. 


Patents. 

Gases  in  mines  and  the  like;    Apparatus  for  measuring 

dangerous  or  obnoxious .     H.  Sefton-Jones.  London. 

From  Hartmann  und  Braun  Akt.-Ges..  Frankfort 
a/Main.  Germanv.  and  E.  A.  della  Santa,  Brussels. 
Eng.  Pat.  18,060",  Aug.  8,  1907. 

Two  of  the  devices  described  in  Eng.  Pat.  10,342  of  1907 
(this  J..  1907.  1110)  may  be  employed;  they  are  con- 
nected with  a  galvanometer,  and  whilst  one  is  exposed 
to  the  atmosphere  to  be  tested,  the  other  is  kept  in  an 
atmosphere  of  pure  air.  Instead  of  a  flame,  a  catalytic 
agent  such  as  platinum  and  platinum  black  may  he  used, 
and  this  catalytic  agent  may  be  embodied  in  the  thermo- 
pile. A  gas  lamp,  working  under  constant  pressure,  is 
described  for  use  with  the  apparatus. — W.  P.  S. 

Fuel ;    Manufacture  of .     T.  Parker,  London.     Eng. 

Pat.  15,872,  July  10,  1907. 

A  free-burning  fuel,  which  ignites  easily  and  is  suitable 
for  domestic  purposes,  is  obtained  by  discharging  gas-coke 
from  the  retorts  into  a  tank  containing  heavy  tar  oil 
covered  with  a  layer  of  water,  the  depth  of  water  being 
1  inch  per  cwt.  of  coke.  The  coke  is  thus  brought  into 
contact  with  the  oil  at  a  sufficiently  high  temperature, 
without  danger  of  the  whole  mass  igniting.  The  water 
is  run  off,  and  the  oil  is  drawn  away  from  the  bottom  of 
the  tank,  leaving  the  coke  still  hot  enough  to  drv  rapidly. 

—A.  T.  L. 

Fuel   briquettes ;    Manufacture   of .     W.    F.    Collins, 

Mong-tse,  China.     Eng.  Pat.   17,545,  July  31,   1907. 

The  powdered  coal,  or  other  carbonaceous  material,  is 
mixed  with  from  3  to  6  per  cent,  of  powdered  sodium 
silicate  (with  or  without  the  addition  of  a  metallic  oxide 
or  a  calcium  compound).  The  mass  is  subjected  to  heat, 
in  the  presence  of  steam,  in  a  mixer  and  is  subsequently 
pressed  into  a  mould. — W.  H.  C. 

Fuel ;     Process   for   controlling   the    combustion    of . 

H.  J.  Williams,  Assignor  to  The  Coal  Treating  Co., 
Phoenix,  Ariz.  U.S.  Pats.  896,875  and  896.876, 
Aug.  25,  1908. 

The  fuel  i«  coated  with  a  solution  of  calcium  chloride  or  of 
a  salt  of  the  copper-iron  group  of  metals  and  allowed  to 
drain.  The  uon-volatilisable  film,  it  is  stated,  causes  the 
carbon  of  the  fuel,  when  il  is  ignited,  to  be  set  free  in  the 
form  of  a  combustible  gas.— W-  H.  C. 

Smokeless  fuel;    Manufactun    of .     <>.   Contal.     IV. 

Pat.  3S8.559,  March  -27.  L908. 

Natural  or  artificial  fuels  are  heated  in  closed  vessels, 
until  all   smoke  disappears,   at   such  a   temperature  that 
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the  tuol  is  not  converted  into  coke.  Coal  in  lumps  or  in 
the  form  of  briquettes  is  heated  first  on  a  conveyor  passing 
through  a  retort,  so  that  the  separate  pieces  are  not  in 
contact,  and  when  the  fuel  has  been  rendered  non-caking, 
it  is  heated  in  the  mass  in  a  second  retort.  Small  coal  or 
dust  is  heated  in  the  mass,  and  the  caked  product  is  after- 
wards broken  up. — A.  T.  L. 

Liquid  ccunbustibl-.s.  especially  petroleum;    Conversion  of 

rtddih/  inflammable into  the  solid  state.     G.  Hage- 

mann.     Ger.  Pat.  199,169,  May  2.  1907. 

The  process  depends  on  the  observation  that  the  con- 
densation products  of  formaldehyde  with  ainino-deriva- 
tives  of  benzene,  phenols,  etc..  have  the  power,  at  the 
moment  of  their  formation,  of  taking  op  large  quantitiesof 
petroleum  and  similar  substances.  Example. — 60  kilos, 
of  aniline  are  dissolved  in  100  kilos,  of  petroleum,  and 
60  kilos,  of  40  per  cent,  formaldehyde  are  added  to  the 
warm  solution  On  heating  and  stirring  the  mixture 
first  emulsifies  and  then  coagulates,  the  reaction  product 
(containing  the  petroleum)  finally  separating  in  a  solid 
amorphous  condition.  The  anhydroformaldehydeaniline 
formed  by  the  condensation  of  the  formaldehyde  and 
aniline  exerts  no  oxidising  action  during  the  combustion 
of  the  product,  but  increases  the  production  of  soot.  No 
other  residue  besides  soot  is  left  after  combustion. — A.  S. 


Coke-ovens.     A.  0.  Jones,  Whitley  Bar,  Northumberland. 
Eng.  Pat.  27,443,  Dec.   12,   1907. 

Two  regenerative  chambers  are  constructed  below  the 
level  of.  and  parallel  to,  the  battery  of  ovens,  which  may 
be  either  of  the  horizontal  or  vertical  type.  The  air 
passages  and  waste-gas  flues  from  each  oven  are  branched 
where  they  enter  the  regenerators,  one  branch  of  each 
going  to  one  of  the  regenerators  and  one  to  the  other. 
A  sliding  valve,  which  controls  both  the  air  passage  and 
waste-gas  flue  from  each  oven,  has  its  spindle  attached  to 
an  eccentric.  All  the  eccentrics  are  mounted  on  a  shaft 
which  is  fixed  parallel  to  the  entire  length  of  the  ovens. 
When  the  shaft  is  rotated,  all  the  valves  are  operated 
simultaneously,  and  the  direction  of  flow  through  the 
regenerators  is  reversed. — W.  H.  C. 


Cole   ovens  ;    Process  of  healing  — — .     F.    C.    Ghislain. 
Fr.  Pat.  388,641,  March  20,   1908. 

Ix  a  battery  of  coke  ovens,  the  burnt  gases  are  not  allowed 
to  escape  from  the  heating  flues  of  each  chamber  to  the 
main  flue,  but  are  used  in  conjunction  with  a  sufficient 
quantity  of  combustible  gas  in  the  heating  flues  of  the 
other  chambers.  The  process  may  be  applied  to  ovens  of 
any  type. — A.  T.  L. 


Retorts  for  the  production  of  illuminating  gas,  coke,  and 
other  residuals.  T.  Glover.  Norwich.  Eng.  Pat. 
17,875,  Aug.  6,  1907. 

Gas  retorts  are  constructed  of  substantially  rectangular 
cross-section  and  built  in  groups  or  sets  within  an  ordinary 
main  arch  of  a  retort  bench.  A  convenient  size  of  the 
retorts  is  3  ft.  deep,  13  in.  wide  tapering  to  12  in.,  and 
21  ft.  long.  The  top  and  bottom  parts  are  constructed 
in  solid  sections  of  convenient  length,  having  rebated 
joints  where  the  sections  meet  and  skew-backs  from  which 
the  key  bricks  forming  the  sides  start.  The  sides  are 
shaped  with  a  slight  camber,  to  allow  for  expansion  when 
heated  and  to  resist  the  lateral  thrust.  The  employment 
of  charging  machinery  of  the  projector  type  and  of  dis- 
charging rams  similar  to  those  used  with  recovery  coke 
ovens,  makes  it  possible  to  advantageously  work  these 
retorts  with  a  deep  layer  of  coal  of  comparatively  narrow 
section.  By  this  means  the  space  between  '.he  topof  the 
charge  and  the  crown  of  the  retort  is  considerably 
diminished,  and  thus  the  excessive  "  cracking  "  of  the 
hydrocarbons  evolved*,  is  prevented.  The  retorts  have  a 
capacity  of  about  1  ton  of  coal,  as  compared  to  one  of 
about  8  cwt.  in  the  ordinary  type  ;   the  costs  of  operation 


are  less;  and  the  resulting  coke  is  of  greater  density 
and  more  nearly  resembles  the  product  of  metallurgical 
coke  ovens,  owing  to  the  depth  and  consequent  pressure 
of  the  charge.  At  the  same  time  it  is  claimed  that  the 
requirements  for  the  constant  production  of  gas  of  uniform 
composition  are  satisfied  through  the  arrangement  of 
the  retorts  in  settings  and  their  charging  and  discharging 
at  regular  periods. — R.  L. 

Retort  or  muffle  furnaces  ;    Firing  of by  means  of 

producer  gas.  E.  Schmatolla.  Berlin.  Eng.  Pat. 
10,155,  May  11,  1908.     Under  Int.  Conv.,  Nov.  1,  1907. 

The  producer-gas  passes  directly  from  the  generator, 
which  is  built  close  to  the  furnace,  to  a  combustion- 
chamber  above  the  retort  or  muffle.  The  products  of 
combustion  pass  along  the  sides  of  the  muffle,  and  then 
beneath  it,  to  another  flue  lower  down,  from  which  they 
enter  the  main-flue  leading  to  the  chimney.  The  air 
necessary  for  combustion  is  preheated  by  causing  it  to 
flow  through  a  pipe  extending  through  the  bottom 
flue  and  thence  to  a  flue  above  the  combustion  chamber 
where  it  is  further  heated  by  radiation  from  the  latter. 
The  top  and  sides  of  the  muffle  are  protected  against  the 
intense  heat  by  plates  of  fire-clay,  but  the  metal  bottom 
of  the  muffle  is  exposed  directly  to  the  gases  which  have 
already  given  up  the  greater  part  of  their  heat  to  the 
top  and  sides  of  the  muffle. — W.  H.  C. 

Treating  coal  ;  An  improved  substance  or  mixture  for . 

J.  Jowett,  Bolton-le-Sands.  Eng.  Pat.  8578,  April  18, 
1908.  Addition  to  Eng.  Pat.  14,893  of  1907  (this  J., 
1908,  495). 

The  claim  is  for  the  use  in  gas  manufacture  of  a  mixture 
of  potassium  and  sodium  chlorides,  saltpetre,  and  potassium 
permanganate,  in  a  powdered  or  solid  form,  which  i3 
thrown  into  the  retort  after  the  coal  has  been  charged, 
rather  than  as  a  solution  which  is  sprinkled  over  the 
coal  before  charging.  By  its  use  an  increased  yield  of 
gas  and  a  reduction  in  the  quantity  of  sulphuretted 
hydrogen  formed,  are  claimed. — W.  H.  C. 

Gas  [carburetted  air]  ;    Production   of from   volatile 

hydrocarbons.  T.  Parker,  London.  Eng.  Pat.  15.871, 
July  10,   1907. 

The  supply  of  hydrocarbon  to  the  carburettor  is  controlled, 
in  proportion  to  the  consumption  of  gas,  by  the  movements 
of  a  cylindrical  weight,  which  is  connected  to  the  bell 
of  the  gas-holder  and  slides  within  a  perforated  or  slotted 
vertical  outflow  pipe  in  a  supply  tank  arranged  over  the 
carburettor.  A  second  weight,  suspended  within  the 
bell,  slides  in  a  perforated  or  slotted  outlet  pipe  closed 
at  the  upper  end,  and  controls  the  supply  of  gas  to  the 
burner  of  a  hot-air  engine  for  driving  the  fan  or  blower 
which  supplies  air  to  the  carburettor.  When  the  bell 
rises  to  a  certain  height,  this  burner  is  extinguished, 
but  when  the  bell  falls,  an  automatic  igniter  is  brought 
into  operation  to  relight  the  burner.  The  exhaust  of 
the  hot-air  engine  is  passed  through  a  jacket  around  the 
carburettor. — A.  T.  L. 


Gas;    Process  of   manufacturing .     H.    W.    Benner, 

Chambersburg.  Pa..  Assignor  to  Internat.  Gas  Develop- 
ment Co.,  New  York.  U.S.  Pat.  896.795,  Aug.  25, 
1908. 

Steam  is  forced  into  contact  with  coal  which  is  passing 
through  a  distilling  chamber.  The  gas  produced  is 
drawn  off  and  enriched  by  mixing  it  with  oil-enriched 
water-gas  produced  by  passing  steam  and  oil  vapour 
through  a  heated  bed  of  iron. — W.  H.  C. 


Gas-producer.     F.   Powell,   Portland,   Oregon.     U.S.    Pat. 
897.009.  Aug.  25,  1908. 

The  generator-chain)  er  is  divided  into  two  parts  by  a 
perforated  baffle-wall  and  has  two  valved  air  inlets  above 
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the  level  of  the  grate,  one  at  each  side  of  the  chamber. 
A  valved  gas  outlet  is  arranged  on  each  side  of  the  chamber, 
near  the  centre,  at  a  level  above  that  of  the  air  inlets. 
The  air-  and  gas-ports  are  alternately  opened  and  closed 
by  mechanism,  so  that  the  air  enters  by  the  inlet  on  one 
side.  J  asses  in  a  generally  horizontal  "direction  through 
the  bed  of  fuel,  then  through  the  perforations  of  the 
baffle-wall,  and  through  the  fuel  on  the  other  side,  where 
the  gas  is  "  fixed."  and  escapes  through  the  gas  outlet 
which,  is  farthest  from  the  inlet.  The  direction  of  flow 
is  reversed  from  time  to  time.  Provision  is  made  for 
withdrawing  the  products  of  distillation  from  the  upper 
portion  of  the  generator-chamber  and  for  discharging 
them   into  the  lower  portion  of  the  fuel-bed.— W.  H.  C. 

Ammonia;     Production    of from    wash-heaps    [of 

collieries].  N.  Caro.  Ger.  Pat.  198.295,  Aug.  26, 
1905. 

It  is  found  that  if  the  material  forming  the  wash-heaps 
of  collieries  be  treated  in  a  Lionel  gas  producer,  the  whole 
of  the  nitrogen  is  recovered  in  the  form  of  ammonia.  Care 
must  be  taken  that  sufficient  steam  is  introduced  to  allow 
of  an  excess  being  present  in  all  parts  of  the  producer. 

— A.  S. 

Oases  ;  Process  of  purifying  [dehydrating] .     J.  Babin 

and  Soc.  L'Air  Liquide  (Soc.  Anon,  pour  1'Etude 
et  l'Exploit.  d.  Precedes  G.  Claude).  First  Addition, 
dated  May  25.  1907,  to  Fr.  Pat.  375.887.  May  26,  1906 
(this  J.,  1907,  919). 

To  obtain  a  large  surface  in  contact  with  the  eases,  the 
dehydrating  agent  is  exposed  in  thin  layers  on  plain  or 
perforated  metal  plates  or  on  metal  gauze.  The  plates 
or  gauze  are  coated  by  dipping  into  the  molten  substance. 
The  gas  may  be  passed  through  a  number  of  gauze  discs 
coated  in  this  way,  or  through  a  spiral  passase'formed  by 
a  coil  of  the  coated  metal  plate. — A.  T.  L. 

Incandescent  gas  mantles.     A.  Simonini,  Salzburg.  Austria. 

Eng.  Pat,  10,233,  May  11,  1908. 
Maxtles  of  great  strength  and  durability  are  made  by 
washing  and,  if  necessary,  bleaching  the  webbinc  of 
artificial  silk,  then  treating  it  with  dilute  hydrochloric 
acid  and  neutralising  it  with  ammonia.  The  webbing 
is  then  dried  and  saturated  with  a  strong  solution  con- 
taining thorium  nitrate  and  cerium  nitrate  in  the  propor- 
tion of  about  99  to  1.  After  drying  the  webbing,  it  is 
either  dipped  in  a  mixture  of  ammonia  and  hydrogen 
peroxide  or  first  immersed  in  strong  ammonia  for  about 
6  minutes,  then  rinsed,  and  subsequently  immersed  in 
hydrogen  peroxide.  After  rinsing  again  and  drying, 
the  mantles  are  incinerated  in  a  Bunsen  flame.  'The 
formation  of  higher  oxides  by  the  combined  action  of 
hydrogen  peroxide  and  ammonia  is  said  to  cause  the 
incinerated    mantle    to   be   of   a   denser   structure.— R.  L. 

Filament  for  electric  incandescent  lump*.  H.  Kuzel, 
Baden,  Austria-Hungary.  U.S.  Pat.  S96.060,  Aun.  11, 
[908. 

Thin  tungsten  filaments  are  made  by  funning  threads 
from  b  plastic  mass  containing  tungsten  and  colloidal 
oxynitride  of  tungsten,  drying  the  threads,  and  gradually 
heating  them  to  while  heat  in  a  non-oxidising  atmosphere 

—  A.  T.  L. 

Ooh  ovens  with  continuous  heat  recovery.     Solvay  ei  Cie 
Fr.    Pat.  388,610,  -March  7.    1908.     I  rider   Int.  Com 
July  l-l.   1<ih7. 

Si  i   Eng.  Pat.  16,786  of  i!t<i7;  this  J..  1908,  ! ■).— T.  F.  B.  ! 

Retort  and  chamber  furnaces  and  th  likt  foi  (hi  treatment 
of  coal,  <-,,.  „„,/  ,,11,,,  materials.  H.  Ries  Munich, 
Germany.  Eng.  Pat.  Hi7:?,  Jan.  24.  1908.  Under 
[nt.    I  trnv.,   Jan.   26,    1907. 

Si  i  Fi    Pat.  386,564  of  1908 ;  this  J.,  1808,  742.-  T   !•'.  B, 


Gasification    of    raw    combustible    materials ;     Method    for 

the .     P.     Hoeriner,     Berlin,     and    W.     Wieiandt, 

Zwischenahn,   Germany.     U.S.   Pat.   896,912,  Aug.   25, 
1908. 

See  Eng.  Pat.  2245  of  1906  ;   this  J.,  1906,  974.— T.  F.  B. 

Suction  gas  generating  plant.  E.  Baudot,  Paris.  Eng. 
Pat.  19.009.  Aug.  23,  1907.  Under  Int.  Conv.,  Sept.  7, 
1906. 

See  Fr.  Pat.  369,540  of  1906 ;   this  J.,  1907,  85.— T.  F.  B. 

Gas  for  heating  and  lighting  ;    Process  and  apparatus  for 

the  production  of .     C.  B.  Tully.     Fr.  Pat.  388.703, 

March    30.    1908.      Under   Int.    Conv.,    May    3,    1907. 

See  Eng.  Pat,  10,346  of  1907  ;  this  J.,  1908,  553.— T.  F.  B. 

Packing  material  for  gas  purifiers  or  washers,  condensers, 
reaction  chambers,  hot-blast  stoves  or  the  like.  H. 
Petersen,  Wilmersdorf,  Germany.  Eng.  Pat.  21,346, 
Sept.    26,    1907.     Under   Int.    Conv.,    Sept.    27,    1906. 

See  Fr.  Pat.  382,262  of  1907  ;  this  J.,  1908,  151.— T.  F.  B. 

Filament  for  incandescent  lamps.  W.  R.  Whitney, 
Schenectady,  Assignor  to  General  Electric  Co.,  New 
York.     U.S.  Pat,  896,341,  Aug.   18,   1908. 

See  Eng.  Pat.  929  of  1906  ;    this  J.,  1907,  144.— T.  F.  B. 

Carbonic  acid,  etc.,  in  gas  mixtures  ;  Recording  the  per- 
centage   of    .     Eng.    Pat.    22,896.     -See    XXIII. 

Gas-analysis    apparatus ;     Device    for   discharging   gases 
from .     Ger.  Pat.   197,594.     See  XXIII. 
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Petroleum  ;    Formation  of .     C.    Engler.     Z.    angew. 

Chem.,   1908,  21,  1585—1597. 

The  author  reviews  the  different  theories  of  the  formation 
of  petroleum.  He  concludes  that  the  hypothesis  according 
to  which  petroleum  is  of  inorganic  origin  must  be  rejected, 
except  possibly  in  the  ease  of  small  quantities  of  petroleum 
formed  under  exceptional  conditions.  The  available 
evidence  is  shown  to  be  in  accord  with  the  view  that 
petroleum  is  of  organic  origin  (animal  and  vegetable), 
the  process  of  formation  comprising  two  phases:  first, 
the  decomposition  ( put  refaction)  of  nitrogenous  and  other 
non-fatty  substances,  and  secondly  the  conversion  of 
the  fatty  residues  (including  fats,  oils,  waxes,  resins, 
cholesterols,  etc.)  into  petroleum.  With  respect  to  the 
optical  activity  of  petroleum,  the  author  is  of  the  opinion 
that  this  is,  in  most  cases,  mainly  caused  by  the  presence 
of  an  individual  substance,  probably  a  product  of  the 
destructive  distillation  of  cholesterol  or  a  cholesterol- 
like substance.      The   maximum  optical   activity   is  almost 

invariably  found  in  a  Inch -boiling  fraction  of  the  petroleum, 

oi  about  the  same  boiling  point  as  the  dextro-rotatory 
product     obtained      by     the      destructive      distillation      of 

cholesterol.  The  distillation  of  cholesterol  can  be  bo 
carried  out  thai  first  a  laevo-rotatory,  then  an  inactive, 
and  lin.'iiU  ;i  strongly  dextro-rotatorj  distillate  are 
obtained.  In  .in  analogous  manner,  .lava  petroleum, 
on  dj  dilation,  yields  Isevo-rotatory,  inactive,  and 
dextro-rotatory  distillates.     Moreover   tin1    Iwvo-rotatory 

tractions    limn    both    cholesterol    and   Java    petroleum    .an 

be   converted   into  dextro-rotatory   products   by   heating 

Mm.-    .i   ::."in      360  ( '.     A.  S. 
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Pttntltiiiii  ■  Optical  properties  of from  tin  Sjesnowodsk 

district.     M.  A.  Rakusin.     Petroleum.   1908,  8,   1203— 
1205. 

Titr^  oil  is  a  thick,  dark  brown  oil.  of  -p.  gr.  0*9887  al 
15    ( '..  with  latent  dichroism,  rich  iti  asphaltic   bodies, 

though  not  to  the  same  extent  as  Fergana  oil  or  that  from 
Irtvsch.  The  distillates  exhibited  n  slight  dextro- 
rotation, and  all  appeared,  from  the  disagreeable  smell. 
to  he  contaminated  with  sulphur  compounds,  probably 
derived  from  the  gypsum  deposits  and  sulphur  springs 
in  the  vicinity  of  the  source  of  the  oil.  Owing  to  the 
low  yield  (scarcely  10  per  cent.)  of  crude  lamp  oil 
(kerosene)  and  the  contamination  of  the  distillates  with 
dark-coloured  sulphur  compounds  of  disagreeable  odour, 
the  technical  utilisation  of  the  oil  would  not  lie  remunera- 
tive. So  paraffin  could  be  isolated.  The  residue, 
amounting  to  .~>4-75  per  cent,  of  the  crude  oil.  had  the 
high  sp.  ar.  of  1*0234,  and  was  nearly  solid,  with  a  pitchy 
glo^s.  at   the  ordinary  temperature. — C.  S. 

Petroleum    lamp   oils:     Valuation    oj   — — .     R.    Kissling. 
Chem.  Rev.  Fett-  u.  Harz-Ind..  1908,  15,  212—214. 

Tabilar  results  are  given  in  support  of  the  author's 
view  that  neither  fractionation  nor  photometric  tests 
can  be  relied  upon  as  certain  criteria  of  the  value  of 
a  lamp  oil.  Only  in  exceptional  cases  is  this  possible 
in  the  case  of  fractionation,  whilst  with  the  photometric 
test  it  i>  essential  to  repeat  the  determinations  from  3  to  5 
times  with  a  lamp  "  standardised  "  upon  a  known  oil. 
The  main  cause  of  the  errors  in  the  photometric  method 
is  the  variation  in  the  different  wick?.  For  the  examina- 
tion of  known  varieties  of  petroleum  lamp  oils,  a  good 
method  is  to  measure  the  height  of  the  flame  at  fixed 
intervals  during  a  burning  of  8  to  9  hours'  duration.  This 
is  effected  by  means  of  a  cylinder  graduated  in  tenths 
of  a  cm.,  the  form  of  a  regular  flame  being  estimated 
from  the  usual  irregular  shape.  Where  an  unknown  type 
of  oil  is  in  question,  Prossdorfs  tedious  photometric 
method  (Petroleum,  1908,  3,  231)  may  be  recommended. 
For  determining  the  value  of  a  known  type  of  oil  with 
a  lamp  of  given  construction,  the  use  of  Weber's  photo- 
meter with  Lummer-Brodhun's  prism  combination  is 
the  most  suitable  method. — C.  A.  M. 

Petroleum     industry  ;      The     Californian .     P.     M. 

Martell.     Petroleum,  1908,  3,  1199—1203. 

The  total  production  of  crude  oil  in  California  in  1907 
i-  e-timated  at  35  million  barrels,  of  which  only  10  million 
barrels  would  be  refined,  leaving  25  million  barrels  for 
use  as  fuel.  This  is  largely  consumed  by  the  railways, 
on  which  some  1800  locomotives  are  now  fired  with  crude 
oil,  the  annual  consumption  being  about  15  million 
barrels.  In  addition,  nearly  90  per  cent,  of  the  industrial 
establishments  in  the  country  employ  this  fuel,  as  well 
as  44  per  cent,  of  the  steamships.  The  American  naval 
authorities  have  compared  the  heating  value  of  Californian 
crude  oil  with  best  Cardiff  coal,  and  find  their  relative 
calorific  powers  to  be  20,503  B.T.U.  and  14,885  B.T.U. 
respectively,  so  that  the  25  million  barrels  aforesaid  are 
capable  of  replacing  8  million  tons  of  coal.  Last  year  the 
production  of  the  chief  oil  centres  was  : — Kern  river, 
9  million  barrels  ;  Coalinga,  9£  million  ;  Santa  Maria. 
9  million  ;  Los  Angeles,  1  -7  million ;  Fullerton,  2  million ; 
Mc.Kittrick,  1  million;  Whittier,  650,000;  and  Sunset, 
600,000  barrels.  In  1900,  California  headed  the  list  of 
the  oil-producing  States  in  point  of  output,  but  only 
;iied  fifth  place  in  respect  of  the  total  value,  the 
difference  being  due  to  the  greater  accessibility  and  lower 
cost  of  transport  enjoyed  by  the  eastern  oil  centres. 
The  exports  of  fuel  oil  for  the  present  year  are  estimated 
at  14J  million  barrels,  the  chief  markets  being  Japan, 
Central  America,  Mexico,  British  Columbia,  Alaska, 
and  Hawaii. — C.  S. 

Petroleum   production   of   the    United   States.     U.S.    Geol. 
Survey.     [T.R.] 

The  production  of  petroleum  increased  from  126,493,936 
barrels,  or  16,868,599  metric  tons,  in  1906,  to  166,095,335 


barrels,  or  22,149,862  metric  tons,  m  1907.  The  increase 
shown  for  1907  over  1906  is  39,601,399  barrels,  or  more 
than  the  total  product  of  petroleum  in  any  year  up  to 
L889,  The  total  value  increased  from  $92,444,735  in  1906 
to  $120, 10ii.749  in  1907.  The  average  price  decreased  only 
slightly  from  $0-731  per  barrel  in  1906  to  .So-723  in  191)7. 
The  Californian  fields  produced  39.748,375  barrels,  against 
33,098,598  barrels  in  1906.  The  combined  output  of 
Kansas  and  Oklahama  increased  from  21,718,648  barrels 
to  45.933.649  barrels,  whilst  that  of  Illinois  rose  from 
1,397,050  barrels  in  1906,  to  24,281,983  barrels  in  1907. 

During  1907  a  total  of  18,855,691  barrels  of  oil  was 
consumed  as  fuel  by  the  railroads  of  the  United  States. 
as  against  15.577,677  barrels  in  1906.  The  estimated 
length  of  line  operated  by  the  use  of  fuel  oil  in  1907  was 
13,593  miles,  and  the  total  length  of  line  covered  by 
oil-burning  engines  is  estimated  at  74,197,144  miles,  an 
average  of  3935  miles  per  barrel  of  oil  consumed.  Most 
of  the  oil  consumed  was  crude  oil,  the  remainder  being 
residuum  from  the  refineries. 

Wood    distillation    in    the     United    States.     U.S.    Census 
Bulletin.     [T.R.] 

Hardwood  /—There  were  100  active  plants  reported 
for  1907,  an  increase  of  14  over  1906.  The  total  con- 
sumption of  wood — chiefly  birch,  beech  and  maple — in 
1907  was  1,219,771  cords,  as  against  1,144,896  cords  in 
1906.  The  production  of  charcoal  increased  from 
45,657,721  bushels,  valued  at  §2,965,940,  to  50,772,233 
bushels,  valued  at  83,838,392  ;  that  of  grav  acetate 
from  96,376,497  pounds,  valued  at  82,017,331,  to 
133,374,941  pounds,  valued  at  §2,565,938  ;  and  that  of 
brown  acetate  from  6,960,933  pounds,  valued  at  §85,77" 
to  8,152,S48  pounds,  valued  at  §94,446.  The  report  ' 
yield  of  crude  wood  spirit,  on  the  other  hand,  decrease^ 
from  7.S71.494  gallons,  with  a  value  of  §2,676,191,  to 
7,741,645  gallons,  with  a  value  of  §1,153,307,  a  loss 
of  1*6  per  cent,  in  quantity,  and  of  56-9  per  cent,  in  value. 
Softwood  : — Longleaf  pine  supplies  the  bulk  of  the  raw 
material,  though  other  species  of  pine,  as  well  as  other 
conifers,  are  used.  While  the  inquiry  disclosed  only 
31  plants  in  operation  in  1907,  as  against  32  in  1906. 
the  quantity  of  wood  consumed  increased  from  50,234 
cords  to  61,149  cords.  This  increase  was  accompanied 
by  an  advance  in  the  average  cost  per  cord  from  §2-58  to 
§344.  The  total  yield  in  1907  of  turpentine,  the  leading 
product,  was  654,711  gallons,  against  503,427  gallons 
in  1906,  while  the  average  value  per  gallon  remained 
substantially  the  same — about  47  cents.  The  production 
of  tar  and  oils  increased  from  773,128  gallons,  valued  at 
§81,797,  to  1,152,752  gallons,  valued  at  §127,531.  The 
production  of  charcoal  also  showed  marked  increase,  from 
791,887  bushels,  with  a  value  of  §44,381,  to  1,158.364 
bushels,  with  a  value  of  §102,411.  (See  also  this  J. 
1908,  216.) 

Patents. 

Hydrocarbons ;     Method   for   treating    naphtha    and    car- 

buretting  water-gas  to  obtain  aromatic .     A.  Nikif  oroff, 

Moscow.     Eng.  Pat.  17,450,  July  30,  1907. 

Hydrocarbons  of  a  boiling  point  not  exceeding  200J  C.« 
obtained  by  the  destructive  distillation  of  naphtha  are 
pulverised  by  directing  a  current  of  water-gas  issuing 
from  a  suitable  nozzle  against  a  jet  of  the  oil,  previous ly 
heated  to  200°  C,  and  the  mixture  is  caused  to  pass  through 
a  retort.  The  water-gas  is  previously  heated  in  a  coil  to  a 
temperature  of  800° — 1000°  C.  and  to'  keep  up  the  requisite 
temperature,  more  water-gas  of  the  same  temperature 
is  introduced  into  the  retort  at  both  ends.  By  this 
means  aromatic  hydrocarbons  are  said  to  be  formed, 
which  collect,  together  with  soot,  in  a  catch-box  provided 
with  a  stirring  arrangement,  whilst  the  gases  and  un 
condensed  hydrocarbons  escape.  The  condensed  hydro- 
carbons are  drawn  off  through  an  overflow,  and  when 
working  at  800° — 850°  C,  the  products  are  stated  to  be: 
15  per  cent,  of  commercial  benzene,  4  per  cent,  of 
naphthalene,  0-5  per  cent,  of  anthracene,  10  to  12  per  cent, 
of  coke,  9  per  cent,  of  coked  material  and  soot,  and  50 
per  cent,  of  gas  of  14  candles  illuminating  power. — R.  L. 
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Alkaline  effluents;    Treatment  of  certain .     J.  Radcliffe, 

East  Barnet,  Herts.     Eng.  Pat.  18.135,  Aug.  10,  1907. 

Thk  process  relates  to  the  treatment  of  liquids  from  which 
it  is  not  necessary  to  lemove  or  recover  thiocyanates  as 
in  the  method  described  in  Eng.  L'at.  10,075  of  1905 
(this  J.,  1906,  584).  The  treatment  is  effected  by  passing 
the  effluent  and  a  suitable  neutralising  agent  through 
holes  in  a«ate  or  other  resistant  material.  The  size  of 
the  hales  is  adjusted  so  as  to  pass  the  correct  proportion 
of  effluent  to  neutralising  agent.  Pumps  working  on  the 
same  shaft  at  fixed  rates  may  also  be  employed.  The 
neutralising  agent  consists,  preferably,  of  sulphur  dioxide 
or  sulphurous  acid,  obtained  as  a  by-product  in  the  same 
operation  as  that  which  produced  the  alkaline  effluent. 

— W.  P.  s. 

Wood ;  Process  for  distilling  — — .  T.  B.  Gautier. 
Annapolis.  Md..  Assignor  to  C.  C.  Burger,  New  York. 
D.S.  Pat,  896,292,  Aug.   18,   1908. 

Turpentine-bearing  wood  in  its  natural  state,  is  placed 
in  a  retort  "  under  an  exhaust,"  and  heated  to  a  tempera- 
ture not  exceeding  380°  F.,  but  sufficient  to  disengage  the 
turpentine  and  similar  oils  and  the  rosin.  Excessive 
temperature  is  prevented  by  injecting  a  cooling  medium 
into  the  heating  medium  in  a  direction  opposed  to  the 
flow  of  the  latter.  The  tuipentine  is  led  away  from  the 
retort,  and  the  retort  is  discharged. — A.  T.  L. 

Distillation  apparatus  and  process.  H.  O.  Chute,  Cleve- 
land, Ohio.  U.S.  Pats.  896,434  and  896,435,  Aug.  18, 
1908. 

The  process,  which  is  particularly  applicable  to  the 
separation  of  wood-alcohol  and  pyroligneous  acid  from 
pyroligneous  liquor,  consists  in  passing  the  crude  liquor 
down  a  column-still.  A  settling  chamber  at  the  bottom 
of  the  still  is  connected  by  an  automatic  level -regulating 
apparatus  to  a  heater.  A  portion  of  the  settled  exhausted 
liquor  passes  into  the  heater,  and,  is  there  converted 
into  steam,  which  passes  back  through  a  pipe  from  the 
top  of  the  heater  to  the  settling  chamber  and  serves  to 
effect  the  distillation.— W.  H.  C 

Oils  ;  Apparatus  for  determining  the  degree  of  viscosity 
and  lubricating  power  of  — ■ — .  Ft.  Pat.  388,671. 
See  XXIII. 

Liquid  combustibles,  especially  petroleum  ;  Conversion  of 
into  the  solid  state.     Ger.  Pat,  199,169.     See  II. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Thio-ozonides,  ami  the  constitution  <>j  certain  sulphur 
compounds.  S.  Erdmann.  Annalen,  1908,  362, 
133—173. 

\\  mi,\  united  sulphur  is  cooled  to  Hid  ('..  two  distinct 
layers  of  liquid  may  be  seen,  of  different  specific  gravity 
aiid  colour.  The  deep  yellow ieh-brown  coloured  layer 
contains  a  highly  reactive,  unstable  form  of  sulphur 
(thio-ozone,  S :  S :  S)  which  corresponds  to  ozone.  It 
yields  addition  compounds  with  certain  organic  substances, 
especially  those  which  contain  the  group,  l:,  !:..<' .  <'1L. 
Linalool,  CH2:C(CH8).(CHs)8.C(CEI8)(OH).CH:CH2,  which 
contain  thie  methylene  group  twice,  reacts  with  sulphur 
yielding  a  dithio-ozonide,  but  in  its  acetyl  derivative, 
I  ii,  |  ,,  FT8).(CB  ,)8.C(CH«)(O.CaH8O).0B  :  CHg,  the  pre- 
ence  of  the  acetyl  radical  appears  '<•  protecl  one 
methylene  group  and  bj  beating  with  sulphur  to  160°  C. 
(at  whiob  temperature  the  reaction  tends  to  become 
violent,,,  a  monothio-ozonide  is  produced. 
s  .  s  .  s 

CHg    nrii,!.u'H2)3.C(CH,)(n.<',>il:,<)).ril  :  CIL.        The 


nature  of  this  compound  is  peculiar  in  that  it  is  amphoteric, 
capable  of  reacting  as  a  thio-acid  with  alkali  sulphides, 
and  also  as  a  thio-base.  The  compound  with  sodium 
sulphide  probably  contains  the  grouping, 

S  Xa       Xa 

s/  \s 
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Regarding  the  class  of  "  sulphide  "  dyestuffs,  the  author 
is  of  the  opinion  that  the  first  stage  in  their  formation  is 
the  addition  of  thio-ozone  to  the  organic  base  and  the 
production  of  thio-ozonides,  as  all  products  of  the  sulphur 
melt  show  the  characteristic  properties  of  thio-ozonides. 
They  are  insoluble  in  ordinal y  solvents,  but  dissolve  easily 
in  solutions  of  alkali  sulphides  and  are  readily  oxidised 
by  the  oxygen  of  the  air  at  ordinary  temperatures.  By 
such  gentle  oxidation  the  characteristic  ring, 


=c 


c< 


(which  apparently  possesses  chromophoric  and  substantive 
properties)  would  remain  intact,  the  middle  sulphur  atom 
becoming  quadri-  or  sexavalent  and  capable  of  fixing  the 
oxygen.  It  is  remarkable,  that  whilst  the  basis  of  almost 
every  sulphide  dyestuff  is  an  amino  compound,  these 
dyestuffs  by  air  oxidation  produce  free  sulphuric  acid 
(a  fact  which  has  often  been  observed  in  the  case  of  dyeings 
upon  cotton) ;  from  sulphides,  or  disulphides,  amino- 
sulphonic  acids  would  result,  Assuming,  however,  the 
thio-ozonide  constitution,  the  sulphur  atoms  in  direct 
union  with  carbon  would,  upon  oxidation,  remain  com- 
bined, whereas  the  middle  one  would  be  split  off  in  the 
form  of  sulphuric  acid.  This  would  explain  the  destructive 
action  of  bleaching  powder  upon  the  sulphide  dyestuffs, 
as  also  the  ease  with  which  sulphuretted  hydrogen  is 
produced  by  warming  them  with  a  reducing  agent  such 
as  stannous  chloride  and  hydrochloric  acid.  Reliable 
analytical  data  upon  free  sulphide  dyestuffs  are  apparently 
non-existent,  but  the  bisulphite  compound  of  a  blue 
dyestuff  of  this  class,  purified  by  re-crystallisation,  gave 
upon  analysis,  figures  which  corresponded  to  a  formula, 
O^HjoXoSgO^,  for  the  dyestuff.  The  molecule  therefore 
contains  just  three  atoms  of  sulphur,  and  there  is  nothing 
in  opposition  to  the  assumption  that  the  dyestuff  has  been 
produced  by  the  addition  of  thio-ozone,  and  subsequent 
oxidation.  Further  conclusions  drawn  by  the  author 
are: — (1)  All.  or  nearly  all  well  defined  simple  polvsiil- 
phides  are  thio-ozonates  of  the  general  formula, 

s=s=s 


R        SR. 

(2)  Ultramarines  are  not  thio-ozonates  but  thio-ozonides. 

(3)  .Melted  sulphur,  at  about  160°  C,  contains  besides 
thio-ozone.  S;!,  an  amorphous,  viscous  polymeride  [(Sg)x] 
of  octatomic  sulphur.  (4)  An  octatomic  form  of  oxvgen, 
with  ring  configuration  similar  to  that  of  sulphur  probably 
exists.  (5)  Vulcanised  indiarubber  is  mainly  a  "  semi- 
solid "  solution  of  polymerised  octatomic  sulphur.  (S 

in  polymerised  dimethylcyclooctadiene  [C8Hx0(CH.i)oli 
and  its  thio-ozonide.  Vulcanite  is  mainly  a  polythio- 
ozonide  of  indiarubber. — F.  .M. 


Dyestuff  obtained  by  melting  the  hydrochloride  of  Meldolefi 
base    with    rcsorcinol ;    Improved   method  of   preparing 

the .     L.    Paul.     Z.    angew.    ('hem.,     1908,    21, 

lxi  i     1846. 

Twin tv  to  25  c.c.  of  glycerol,  previously  heated  to 
260  C.  to  ienio\ ,  water,  are  added  toa  mixture  of  2*6grina| 
ot  Meldola's  base,  1-4  grms.  of  aniline  salt,  and  1-5  grmij 
of    resorcinol,     and     the     whole    well     agitated:      1hc    ted 

product  is  dissolved  in  dilute  hydrochloric  acid,  tillered. 
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and  the  filtrate  precipitated  with  salt  solution.  The 
hydrochloride  is  now  dissolved  in  very  dilute  hydrochloric 
aeid  :  on  Standing,  "  l!x._.  "  separates  out.  from  which 
i1-;?  gnn.  of  a  dyestuff  was  obtained  by  extraction  with 
30  to  50  per  .ent.  acetic  acid.  The  hydrochloric  acid 
solution  (base  No.  2)  is  treated  with  a  Blight  excess  of 
ammonia,  filtered,  washed,  and  the  solution  heated.  On 
adding  60  0.0.  of  salt  solution.  1-25  grms.  of  base  No.  2 
crystallise*  out.  Aqueous  solutions  of  the  base  dye 
nn mordanted  cotton  and  silk  hluish-red  in  the  cold ; 
wool  is  also  dyed,  but  only  feebly.  The  dyeings  are 
East  to  soaping,  but  not  to  light.  Base  No.  2  can  be 
iiazotised  and  combined  to  form  azo  dyestuffs.  A  base 
of  a  yellower  shade  is  obtained  in  a  similar  manner  from 
1  grin,  of  the  neutral  hydrochloride  of  Meldola's  base, 
titos.  of  resorcinol,  4 — 6  drops  of  aniline,  and  20  c.c. 
of  glycerol.      See  this  J.,  1904,  S63.)— T.  F.  B. 

Anthraquinone ;    Mercaptans   of .     L.    Gattermann. 

Chem.-Zeit..  190S,  32,  810. 

Thtocyanatf.s  of  the  anthraquinone  series  were  prepared 
by  the  action  of  copper  and  alkali  thiocyanate  on  diazo- 
derivatives  obtained  from  aminoanthraquinones.  These 
thiocvanates  were  readily  converted  by  the  action  of 
alkali  hydroxide  into  the  corresponding  mercaptans. 
The  latter  compounds  are  similar  in  character  to  the 
thiophenols  and  are  distinguished  by  the  characteristic 
colours  of  their  alkali  salts.  They  are  readily  oxidised 
to  disulphides.  1-Thioanthraquinone,  dithioquinizarin, 
and  drthioanthrarnfin  were  all  obtained  by  the  above- 
mentioned  reactions.  Thiopurpurin  (OH  :  OH  :  SH  = 
1:2:4)  was  obtained  from  aminoalizarm,  and  yielded 
by  oxidation,  alizarin  disulphide.  which  is  a  mordant 
dyestuff.  giving  dyeings  which  differ  little  in  shade 
from  those  obtained  with  alizarin  itself.  1-Thioanthra- 
quinones  yield  anthraquinonylthioglycollic  acids  with 
chloracetic  acid,  and  these  readily  lose  a  molecule  of 
water  forming  compounds  of  the  formula  : — 

yS.C6H3 — v 
COOH.C<      |  >CO 

The  thioanthraquinones  are  said  to  be  useful  as  raw 
materials  for  the  manufacture  of  vat-dvestuffs. — E.  F. 


Dyestuff  solutions  ;    Classification  of .     H.  Freundlich 

and    W.    Neumann.     Z.    Chem.    Ind.    Kolloide,    1908, 
3,  80—83. 

Solutions  of  dyestuffs  can  be  divided  into  three  main 
classes,  namely  true  solutions,  semi-colloidal  solutions, 
and  colloidal  solutions  proper.  A  distinguishing  charac- 
teristic of  solutions  of  true  colloidal  character  is '  non- 
diffusion  through  parchment-paper.  The  appearance 
under  the  ultra  microscope  is  also  characteristic,  for 
solutions  which  are  resolvable  by  this  means  may  with 
certainty  be  considered  to  be  colloidal.  The  following 
classification  has  been  arrived  at  mainly  from  the  above 
criteria.  True  solutions  in  water  are  formed  by : — 
Chrysoidine,  Bismarck  Brown.  Alizarin  Red,  Auramine, 
Pyronine,  Eosine,  Thionine.  Methylene- Blue,  Safranine, 
Magdala  Red,  Picric  acid,  and  Rhoda  mine.  Semi-colloidal 
solutions  (showing  marked  anomalies)  are  formed  with 
water  by  : — .Methyl  Violet,  Crystal  Violet.  Fuchsin 
jenta),  New  Fuchsin,  Diamond  Fuchsin,  Capri  Blue, 
Xile  Blue,  and  Neutral  lied.  True  colloidal  solutions  are 
formed  in  water  by  : — Congo  Bed,  Congo  Fast  Blue, 
Benzopuipurin,  Azo  Blue,  Benzoazurin,  Diamine  Pure 
Blue,  Aniline  Blue,  Alkali  Blue,  Liduline,  and  Night 
Blue.  The  true  colloidal  solutions  can  again  be  divided 
into  two  --ub-frroups.  Those  of  the  first  class,  typified 
by  a  colloidal  solution  of  arsenious  sulphide,  have 
comparatively  little  effect  on  the  physical  properties 
of  the  solvent,  the  freezing  point  and  surface  tension 
of  which,  for  instance,  remain  unaltered.  Such 
solutions  also  show  the  peculiarity  that  they  are 
piecipitatod  by  the  addition  of  salts  at  small  concentra- 
tions, which  are  influenced  greatly  by  considerations 
of     valencv.      Colloidal     solutions     of     this     class     are 


known  as  "  suspension  colloids  '  or  "  suspensoids." 
They  may  also  he  called  "  lyophobio  colloids."  In  the 
eeond  sub-group,  the  "  emulsion-colloids  "  or  "  lyophilic 
colloids,"  the  properties  of  the  solvent  are  considerably 
influenced.  The  internal  friction,  surface  tension,  and 
other  properties  of  the  liquid  show  great  changes  even 
when  only  a  small  proportion  of  matter  is  in  colloidal 
solution.  Colloids  of  this  class  are  only  precipitated 
by  considerable  amounts  of  salts.  Solutions  of  gelatin 
or  albumin  are  typical  of  this  class,  which  is  much  more 
closely  related  to  that  of  the  true  solutions  than  are  the 
suspension-colloids.  By  utilising  the  fact  that  suspension- 
colloids  have  practically  the  same  surface  tension  in 
solution  as  the  pure  solvent,  whilst  solutions  of  emulsion- 
colloids  often  show  a  lower  surface  tension,  the  authors 
have  determined  to  which  sub-group  the  aqueous  solutions 
of  a  number  of  dyestuffs  belong,  as  the  result  of  com- 
parative measurements  of  the  surface  tension  in  each 
case,  by  the  rise  of  the  solutions  in  capillary  glass  tubes. 
They  thus  arrive  at  the  conclusion  that  aqueous  solutions 
of  Night  Blue  contain  that  substance  as  an  emulsion- 
colloid,  the  surface  tension  being  considerably  lowered, 
whilst  Congo  Red  acts  as  a  suspension-colloid  with  water 
and  scarcely  alters  the  surface  tension  when  in  solution. 
Alcoholic  solutions  of  various  dyestuffs  were  examined  in 
the  same  manner  ;  in  no  case  was  a  depression  of  the 
surface  tension  observed. — E.  F. 


Sulphoricinoleic   acid ;    Decomposition   of   - 
acids.     P.  Wagner.     See  XII. 


Patents. 


by  dilute 


Sulphurised  dyestuffs.  J.  Hirschberger.  D.  Maron,  and 
Levinstein,  Ltd.,  Manchester.  Eng.  Pat.  17,749, 
Aug.  3,   1907. 

Hydroxylated  azines  or  their  alky],  aryl,  carboxylic, 
sulphonic  or  sulphurised  derivatives,  or  oxy-derivatives 
of  substances  containing  an  azine  group,  are  heated  with 
alkali  polysulphides  in  the  presence  of  nickel  or  cobalt 
or  a  compound  of  either  or  of  mixtures  of  nickel  and 
cobalt  or  their  compounds,  whereby  dyestuffs  are  obtained 
which  dye  cotton  from  a  sulphide  bath  in  red  shades. 
Example. — 50  parts  of  sulphur  are  dissolved  with  110  parts 
of  crystallised  sodium  sulphide  and  66  parts  of  water; 
then  20  parts  of  aminohydroxyphenazine  are  introduced 
and  finally  8  parts  of  crystallised  cobalt  sulphate  dissolved 
in  16  parts  of  water.  The  mass  is  heated  to  120°  C.  for 
about  15  hours.  In  a  similar  example,  ethylsafraninone 
and  nickel  sulphate  are  used. — J.  C.  C. 

Anthracene  series  ;  Production  of  compounds  and  colouring 

matters  of  the .     J.   Y.   Johnson,   London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.  19,172,  Aug.  26,  1907. 

When  a  4-halogenated  anthrapyridone  compound  con 
tabling  a  methyl,  halogen  or  other  group  in  position  2, 
is  condensed  with  an  aromatic  amine  of  the  benzene  or 
naphthalene  series  in  the  presence  of  sodium  acetate, 
4-arylaminoanthrapyridone  compounds  are  produced. 
Examples  are  given  of  the  condensation  of  4-chloro-2- 
methyl-  and  2  :  4-dichloroanthrapyridone  with  p-toluidine. 
On  sulphonation  these  compounds  furnish  dyestuffs 
giving  fast  red  shades  on  wool. — J.  C.  C. 

Indigo  ;    Reduction  of and  similar  colouring  matters. 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany.  Eng. 
Pat.   11,141,  May  22,   1908. 

The  difficulty  of  preparing  pure  Indigo-white  is  over- 
come by  reducing  indigo  in  the  presence  of  alcohol  by 
means  of  zinc  dust  and  sulphurous  acid  or  by  means  of 
a  bisulphide  or  a  hydrosulphite  with  or  without  the 
addition  of  sulphurous  acid,  the  alcohol  used  being  in 
sufficient  strength  and  amount  to  dissolve  the  Indigo- 
white.     In  this  way  the  solution  of  Indigo-white  can  be 
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separated  by  filtration  from  the  undissolved  solids  and, 
by  evaporation  in  a  vacuum,  a  practically  pure  Indigo- 
white  is  obtained.  The  process  can  be  applied  to  the 
reduction  of  Tolvlindigo.   Bromo-indigo.  and  Thioindigo. 

—J.  C.  C. 

Leuco   derivatives  and  dyestuffs  therefrom  ;     New  series  of 
.       P.  Lemoult.       Ft.  Pat.  388.187.  May  23.  1907. 

New  dyestuffs  are  obtained  by  the  action  of  oxidising 
agents  and  of  nitrites  on  certain  leuco  derivatives  possess- 
ing an  ethylenic  double  linkage  between  two  of  their 
carbon  atoms.  All  such  leuco  compounds  are  claimed 
"  when  they  can  be  obtained  directly  or  indirectly  by 
classical  or  well  known  reactions  employed  in  the 
chemistry  or  technology  of  dyestuft's."  When  magnesium- 
halogen-derivatives  of  organic  radicals,  containing  a 
OH.,  group  adjacent  to  the  magnesium  atom,  of  the 
formula,  R.CH2.MgX  (where  R  represents  an  organic 
residue  and  X  a  halogen  atom),  act  on  a  ketone  or  aldehyde 
in  solution  in  ether,  dimethylaniline  or  other  solvent,  the 
final  product  of  the  reaction  is  a  hydrocarbon  of  the 
general  formula.  R.CH  :  0R,R2.  These  compounds  are 
leuco-derivatives  of  the  character  claimed  in  this  patent. 
Thus  if  the  magnesium-halogen-derivatives  of  methyl, 
ethyl,  or  benzyl,  respectively  are  condensed  with 
Michler's  ketone,  the  three  following  compounds  are 
obtained:  CH„:CD2,  CH8:CH:CD8,  and  CfiH5.CH:CD,, 
where  D  represents  the  residue,  C6H5.N(CH?)2.  These 
compounds  are  of  very  basic  character,  being  soluble 
in  dilute  acetic,  acid  of  more  than  a  certain  strength, 
Their  solutions  in  acids,  such  as  hydrochloric,  sulphuric, 
or  acetic  acid,  are  strongly  coloured  by  oxidising  agents, 
becoming  pure  green  in  the  first  case,  bright  blue  in  the 
second,  and  greenish-blue  in  the  third.  The  products 
of  oxidation  so  obtained  dye  tannin-mordanted  cotton 
in  very  even  shades,  yielding  dyeings  of  similar  intensity 
to  those  obtained  with  the  same  quantities  of  ordinary 
basic  dyestuffs,  such  as  Malachite  Green  or  Methylene 
Blue.  Example. — One  mol.  proportion  of  ethyl  iodide 
diluted  with  dry  ether  is  treated  with  one  atomic  pro- 
portion of  pure  magnesium  ribbon  to  convert  it  into  the 
magnesium  derivative.  One  mol.  proportion  of  Michler's 
ketone,  carefully  dried,  is  then  placed  in  an  extraction 
apparatus  under  a  reflux  condenser  connected  with  the 
flask  containing  the  ethereal  preparation  of  the  magnesium 
compound,  and  this  latter  is  then  heated.  The  ketone 
is  gradually  dissolved  by  the  condensed  ether  and  carried 
down  to  the  magnesium  compound  below.  The  reaction 
commences  at  once,  as  can  be  seen  by  the  formation  of 
yellow  drops  which  dissolve  in  the  ether  and  are  gradually 
deposited  as  a  yellowish- brown  paste.  After  all  the 
ketone  has  disappeared,  the  heating  is  continued  for 
some  hours  and  the  ether  distilled  off.  The  inter- 
mediate organo-metallic  compound  which  is  left  is  then 
carefully  acted  on  with  water,  an  abundant  precipitate 
being  formed.  The  whole  is  dissolved  in  hydrochloric 
acid,  and  ammonium  chloride  and  ammonia  added;  the 
magnesium  suits  remain  in  solution  and  a  crystalline 
I  •  ..'pit ate.  of  the  required  leuco-base.  mixed  with  an 
excess  of  Michler's  ketone,  is  obtained.  These  arc 
separated  by  fractional  precipitation,  the  basic  pro- 
perties of  the  leuco-base  being  much  more  marked  than 
those    of    the    ketone.      The    dried    leueo-hase    is     purified 

by  one  or  two  recrystallisatione  from  alcohol.  To  form 
the  dyestuff,  it  is  dissolved  in  a  mineral  or  organic-  acid. 

diluted    with   cold    water,    and   an    oxidising    solution,    such 

as  bichromate  oi  permanganate,  or  an  oxidising  paste 
o!  .i  peroxide,  such  as  lead  oi  manganese  peroxide,  is 
added  in  the  ordinary  manner.  The  besl  oxidising 
ageni  for  leuco  compounds  of  thi  -  ries,  however,  appeal 
to  be  odium  nitrite  or  other  nitrites.  As  the  nitrite 
solution  is  added,  the  colour  of  the  acid  liquid  gradually 
becomes  an  extremely  brighl  blue.  As  other  oxidising 
agent     produce  the  Bami    coloration,   bhe  action  oi   the 

nitrite    i;i    presumably    of   an    oxidising    nature,    although 

nitrite-,  do  not  convert  solutions  of  Leucomalachite 
Green   into  the  dyestuff.     ether   methods  of  obtaining 

leuco  compounds     of     the     tvpc     claimed     in     the     p;itent 

are,  for  example,  by  the  action  of  bromaoetaldehyde 
on    two    molecule-    of   dimethvlaniline   and   subsequent 


elimination  of  a  molecule  of  hydrobromic  acid : — 
CHsBr.CHD2-»-CH4  :  CD2 ;  or  again  an  aldehyde  in 
which  the  aldehyde  group  is  attached  to  an  aliphatic 
chain,  such  as  phenvlacetaldehyde,  is  condensed  with  two 
mols.  of  a  tertiary  cyclic  amine,  such  as  dimethylaniline, 
yielding  the  compound,  C6H,VCH2.CH[C'UH4.N(C2H5)2]2, 
which  is  not  in  itself  a  leuco-eompound,  but  loses  to  atoms 
of  hydrogen  on  suitable  oxidation,  giving  a  compound 
containing  an  ethylenic  bond  adjoining  the  central  carbon 
atom.— E.  F. 


Dyestuffs    of    the    triphenyhm thane    series  ;     Process    for 

preparing  blue,  chrome .     J.  R.  Geigy.     Ger.  Pats. 

199.943.  June  15,  1907.  and  199.944.  May  28,  1907. 
Additions  to  Ger.  Pat.  189.938.  Sept.  29,  1906.  (See 
this  J..  1908,  801.) 

In  place  of  the  monosubstituted  benzaldehydes,  men- 
tioned in  the  original  patent,  the  following  may  be 
employed  : — 2.6-Dichlorobenzaldehvde  or  its  3-nitro-  or 
3-sulpho-derivative ;  2.3.6-  or  2.4.6-trichlorobenzalde- 
hyde ;  2-sulpho-O-chlorobenzaldehyde,  2.6-disulpho- 
benzaldehvde.  2.4-disulpho-6-chlorobenzaldehvde.  2.4.G- 
trichloro-3-hydroxybenzaldehyde.  2.4.6-tribromo-3-hydr- 
oxybenzaldehyde,  tetrabromodi  hydro- w-hydroxybenzalde- 
hyde,  2.4.5.6-tetrachloro-3-hydroxybenzaJdehyde,  alde- 
hydotrichloroquinonedichloride.  The  oxidation  of  the 
leuco-compou.nds  can  be  carried  out  by  means  of  nitric 
acid  or  aromatic  nitro-compounds  (e.g.,  nitrohydrocarbons 
or  their  sul phonic  acids,  or  nitrophenols)  in  place  of  nitro- 
sylsulphuric    acid. — T.  F.  B. 


Vat  dyestuffs  of  the  anthracene  series  ;  Process  for  preparing 

.     Farbenfabr.    vorm.    F.    Bayer    unci    Co.     Ger. 

Pat.   200,014,   June   12,    1907.     Addition  to   Ger.    Pat. 
194.253.  Nov.  13,   1906. 

Aminobenzanthrones  are  condensed  with  halogenated 
anthraquinones  or  halogenated  benzanthrones  with 
aminoanthraquinones.  The  dyestuffs  dye  cotton  yellow 
to  brown  shades. — T.  F.  B. 


[Azo]  Dyestuffs  for  cotton  ;  Process  for  preparing  blue . 

Chem.  Fabr.  Griesheim-Elektron.  Ger.  Pat.  200.054, 
Feb.  24.  1907.  Addition  to  Ger.  Pat,  196.924,  Oct.  20, 
1906. 

The  naphtholdisulphonic  acids  mentioned  in  the  principal 
patent  (see  U.S.  Pat.  860.221;  this  J.,  1907,  960).  are 
replaced  by  the  following  naphtholdisulphonic  acids  :  — 
OH  :S08H:S03H=  1.4.6,  1.4.7,  1.4.8.  1.5.7,  2.3.6,  2.3.7. 
and  2.5.7.— T.  F.  B. 

Dihydroxynaphthenecarboxylic    acid:     Preparation    of    a 

.     Farbwerke  vorm.  Meister,  Lucius,  unci  Binning. 

Ger.   Pat.  200,202,  June  26.  1907. 

By  heating  5-sulphophenyl-l-thioglycol-2-carboxylic  acid 
with  alkali  hydroxides,  a  di  hydroxy  thi  onaphthene- 
carboxylic  acid. 


o 


/\/'\ 


C.COOH 

£-oh, 


is  obtained.— T.  F.  H. 


Vat   [thioindigo]   dyestuff;    Preparation    of   a    red . 

Farbwerke  vorm,   Meister,   Lucius,  und  Bruning.     Qaf, 
Pat.  200,351,  July  20,  1907. 

\',\    treating  dihydroxythionaphthenecarboxylic  acid 
preceding    abstract)    with    oxidising    agents,    yellowish- 
red   vaA   dyestuffs  are  obtained,  the  dyeings  from  which 

are  highly  sensitive  to  acids.      By  acting  on   the  solutions 

of   the."  dyestuffs   in   concentrated   sulphuric  acid    with 

Formaldehyde,  dyestuffs  are  obtained  which  give  yellowish- 
red   «1  \  ci  iilis   on    cotton   and    wool.    Very   fast     to    acids   and 

alkalis.     T.  F.  B. 
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Wool  [azo]  dyestuffs  ;    Preparation   of  Nw .     Kalle 

und  Oo.     Ger.  Pat.  200,601,  May  9,   1007. 

Benzo  w.oi  i:s.  which  ace  nor  substituted  on  a  nitrogen 
atom,  are  nitrated  in  sulphuric  add,  and  reduced,  and 
the  amino-compounds  diazotised  and  combined  with 
chromotrope  acid  in  neutral  or  slightly  alkaline  solution. 
The  resulting  dvestnffe  give  blue  shades  on  wool  from 
aeid  baths.— T,  F.  B. 

Vat     [thioindigo]     dyestuffs    and     intermediate     products  : 

Manufacture    of .     O.    Imray.     London.        From 

Farbwerke  vorni.  Meister.  Lucius,  und  Briining,  Hochst 
on  Maine.  Germany.     Eng.  Pat  16,584,  July  19,  1907. 

See  U.S.  Pats.  872,086  and  872,086  of  1007  ;  this  J.,  1908, 
110.—  T.  F.  B. 

Vat  [thioindigo]  dyestuffs  :    Manufacture  of  red .     O. 

Imrav,  London.     From  Soe.   of  Chem.   Ind.   in  Basle, 
Switzerland.     Eng.  Pat.  19,168,  Aug.  26.  1907. 

See  U.S.  Pat.  8S7,609  of  1908  :  this  J.,  1908,  622.— T.F.B. 

Gallocyanine  dyestuff.  C.  Heidenreich  and  E.  Martz, 
Yohwinkel.  Assignors  to  Farbenfabr.  vorni.  F.  Baver 
und  Co.,  Elberfeld,  Germanv.  U.S.  Pat.  895,635, 
Aug.   11.  190S. 

See  Fr.  Pat.  383,190  of  1907  :  this  J.,  1908.  329.— T.  F.  B. 


S  Iphur   [sulphide]   dyestuff;     Yellou-ish-brou-n .     B. 

Jaeckel,— Assignor  to  Farbenfabr.  vorm.  F.  Baver  und 
Co..  Elblrfeld,  Germanv.  U.S.  Pat.  896,916,  Aue.  25, 
1908. 

See  Fr.  Pat.  388,539  of  1908  ;  this  J.,  1908,  895.— T.  F.  B. 


A-.o  dyestuff s  and  intermediate  products  therefor  ;    Manu- 
facture of .      Farbenfabr.   vorm.  F.  Baver  und  Co. 

First  Addition,  dated  March  26,  1908,  to  Fr.  Pat. 
3S0.540,  Aug.  3,  1907.  Under  Int.  Conv.,  June  29, 
1907. 

See  Eng.  Pat.  14,248  of  1907  ;  this  J.,  1908,  800.—  T.  F.  B. 

Dyestuff   derived  from   guinoline  :     Production   of  a   new 

.     Farbenfabr.  vorm.  F.  Baver  und  Co.     Fr.  Pat. 

389,035,  April  8,  1908.  Under  Int.  Conv.,  April  17, 
1907. 

See  U.S.  Pat.  890,588  of  1908  ;  this  J.,  1908,  744.— T.F.B 


Indophend'like  condensation  products  ;    Process  of  making 

.     W.  Schlenk,  Munich,  Assignor  to  Chem.  Fabr. 

vorm.  Weiler-ter  Meer,  Uerdinaen.  Germanv.    U.S.  Pat. 
895.689,  Aug.  11,  1908. 

See  Fr.  Pat.  378,655  of  1907 ;  this  J.,  1907,  1135.— T  F.  B. 


V.— PREPARING,   BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,  AND    FIBRES. 

Cotton  in  presence  of  kapok  ;    Detection  and  determination 

of  .     M.   Greshoff.     Pharm.   Weekblad,   1908,  45. 

867—874.     Chem.  Zentr.,  1908,  2,  642. 

Kapok,  a  fibre  from  the  fruits  of  Eriodendron  anfraclu- 
osum,  is  used  extensively  as  a  rilling  material  for  cushions, 
mattresses,  and  especially  for  life-belts.  Adulteration  of 
kapok  with  cotton  may  be  detected  by  microscopical 
examination  and  by  the  behaviour  of  the  fibre  to  chemical 
reagents.  With  Schultze's  solution  of  zinc  chloride  and 
iodine,  cotton  gives  a  reddish- blue,  and  kapok  a  yellow 


coloration.  If  the  fibre  be  left  for  1  hour  in  contact  with 
a  dilute  alcoholic  solution  of  Magenta  (0*01  part  of  Magenta,. 
30  of  alcohol,  and  30  of  water)  at  the  ordinary  temperature' 
and  then  washed  with  water,  cotton  is  scarcely  coloured, 
but  kapok  is  dyed  a  vivid  red  shade.  For  the  deter- 
mination of  cotton  in  presence  of  kapok,  Tollens'  method 
is  recommended.  The  material  is  distilled  with  dilute 
hydrochloric  acid,  and  the  furfural  in  the  distillate  precipi- 
tated with  phloroglucinol,  in  order  to  ascertain  the 
amount  of  pentosans  in  the  fibre.  Kapok  contains  23 — 25 
per  cent,  and  cotton  at  the  most  3  per  cent,  of  pentosans, 
so  that  from  the  amount  of  pentosans  found,  the  approxi- 
mate relative  proportions  of  kapok  and  cotton  in  the 
material  may  be  easily  calculated.  (See  also  this  J 
1893,  923;    1894,  147.)— A.  S. 


Acetylcellulose.     E.  Knoevenagel.      Chem.-Zeit.,    1908    32 
810. 

When  cellulose  is  acetvlated  in  presence  of  sulphuric  acid, 
solutions  of  acetylcellulose  are  obtained  which,  after  days 
or  weeks,  according  to  the  quantities  of  reagents  employed, 
undergo  a  considerable  change,  characterised  externally 
by  the  fact  that  the  solutions  which  are  first  viscous 
become  mobile.  If,  on  the  other  hand,  the  acetylation  is 
conducted  in  presence  of  inorganic  salts,  especially  of 
sulphites  and  sulphates,  for  instance  of  ferrous  sulphate, 
viscous  solutions  of  very  great  stability,  which  can  be 
spun  into  threads,  are  obtained.  The  fibres  of  acetyl- 
cellulose can  be  dyed  in  the  usual  manner,  after  suitable 
preliminary  treatment,  such  as  softening  with  alcohol. 

— E.  F. 

Ariiline  Black  ;    Application  of  the  newer  oxidising  agents 

in    the    production   of .     F.    Erban.     Chem.-Zeit., 

1908,  32,  829—830. 

The  oxidising  agents  of  comparatively  recent  introduction, 
viz.,  peroxides,  persulphates,  percarbonates,  and  per- 
borates of  the  alkali  metals,  being  free  from  halogen  con- 
stituents, might  be  expected  to  give  useful  results  in  the 
production  of  Aniline  Black  on  the  fibre.  The  behaviour  of 
the  peroxides  in  this  respect  has  been  described  by  Beltzer 
(Farber-Zeit.,  1903,  51),  who  poinfed  out  that  their  action 
is  too  rapid,  and  the  blacks  produced  are  therefore  bare 
in  appeal ance  and  rub  off  badly.  This  is  also  true,  though 
in  a  less  degree,  of  the  persulphates  ;  an  aniline  salt 
solution  on  the  addition  of  a  persulphate  turns  dark  green 
and  precipitation  takes  place.  Persulphates  might,  how- 
ever, in  certain  cases  advantageously  replace  bichromates 
where  a  treatment  with  the  latter  after  ageing  or  steaming 
is  involved.  The  percarbonates  decompose  too  readily  anS 
are  too  strongly  alkaline  to  be  of  use.  The  author  there- 
fore confined  his  experiments  to  the  perborates.  Although 
excellent  results  were  obtained,  especially  as  regards 
the  stability  of  the  padding  solutions,  it  was  not  found 
possible  to  produce  a  satisfactory  black  on  the  fibre  : 
neither  by  ageing  in  air  nor  by  steaming,  could  the 
oxidation  be  completed,  and  an  increase  of  the  amount 
of  perborate  in  the  padding  mixture  acted  merely  as 
an  increase  of  alkali,  and  retarded  the  formation  of  the 
black.  It  is  probable  that  the  above  oxidising  agents 
might  be  usefully  employed  in  the  oxidation  of  aromatic 
bases  other  than  aniline,  and  the  persulphates  might  serve 
as  a  substitute  foi  hydrogen  peroxide  in  the  production 
of  bla'ks  and  browns  on  skins  and  furs  by  the  oxidation 
of  paraphenvlenediamine,  etc. — R.  B.  B. 


Svlphoricinoleic   acid ;    Decomposition   of   — 
acids.     P.  Wagner.     See  XII. 

Patents. 


by   dilute 


Nitrocellulose  ;    Process  for  the  manufacture  of  artificial 

silk  and  of  explosives  from  a  special  form  of ,     E. 

Berl.     Ger.  Pat.  199,885,  April  5,  1907. 

In    the   manufacture   of   threads    of   nitrocellulose,    it    is 
important  to  use  relatively  mobile  solutions  rich  in  nitro- 
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cellulose,  in  order  to  be  able  to  force  the  solution  through 
fine  openings  with  the  smallest  possible  pressure  and  to 
obtain  uniform  filaments.  It  is  stated  that  highly  concen- 
trated solutions  of  nitrocellulose,  of  relatively  low  vis- 
cosity, can  be  prepared,  if  the  dried  cellulose,  before 
nitration,  be  heated  to  a  high  temperature,  for  a  long  time, 
in  presence  of  inert  gases  free  from  oxygen  (carbon  dioxide, 
nitrogen,  water-gas,  cooled  fire  gases,  superheated  steam). 
Under  these  circumstances,  the  cellulose  is  depolymerised 
to  a  degree  varying  with  the  temperature  and  duration  of 
heating.  It  is  stated  that  -with  cellulose  treated  in  this 
manner,  the  cost  of  manufacture  of  smokeless  powder 
is  lessened,  owing  to  the  increased  yield  of  nitrated  product, 
the  possibility  of  repeated  regeneration  of  the  nitrating 
mixture,  and'  smaller  consumption  of  solvents. — A.  S. 

Bleaching  textile  materials  ;   Process  for .     C.  Jaloux. 

First  Addition,  dated  Mar.  9,  1908,  to  Fr.  Pat.  382,144, 
Sept.  23,  1907  (this  J.,  1908,  221). 

The  bleaching  bath  mentioned  in  the  original  patent 
contains  sodium  silicate,  barium  peroxide,  hydrogen 
peroxide,  and  glycerin.  The  present  addition  states  that 
the  glycerin  is  unnecessary  and  that  the  hydrogen  peroxide 
may  be  very  much  reduced  in  quantity  or  even  omitted 
altogether.  *  Instead  of  hydrochloric  acid,  sulphuric, 
oxafic,  or  other  acid  may  be  used  in  the  second  bath, 
and  "  blueing  "  may  be  carried  out  in  either  the  first  or 
second  bath.—  F.  M. 

Dyeing  apparatus.  L.  Mascelli.  First  Addition,  dated 
Feb.  26.  1908,  to  Fr.  Pat.  384,798,  Dec.  6,  1907  (this  J., 
1908,  499). 

The  addition  describes  means  for  circulating  the  dye- 
liquor  by  means  of  steam  or  compressed  air.  The  plant 
consists  of  three  kiers,  connected  by  a  system  of  pipes  (with 
valves)  with  each  other,  and  with  a  reservoir  in  which  the 
dye-liquor  is  prepared.  Piece  goods  are  wound  upon  a 
perforated  cylinder  which  fits  into  a  false  bottom  in  the 
dyeing  kier,'and  cops,  cheeses,  loose  wool,  etc.,  are  sup- 
ported between  suitable  perforated  plates.  The  other 
two  kiers  serve  as  moot  ejus,  the  dye-liquor  being  forced 
from  one,  through  the  material  to  be  dyed,  into  the  other 
and  back  again,  until  the  dyeing  is  completed.— F.  M. 

Animal  tissue  ;   Method  of  treating for  the  production 

of  fibres.  F.  Baum,  Potsdam,  Germany.  Eng.  Pat. 
16,994,  Jan.  24,  1908. 

See  Addition  to  Fr.  Pat,  380,302  of  1907  ;  this  J.,  1908, 
459.— T.  F.  B. 

Silk ;    Consolidated  natural and  process  of  making 

the  same.  P.  Schmid,  Basle,  Switzerland.  U.S.  Pat. 
897,159,  Aug.  25,  1908. 

See  Fr.  Pat.  370,809  of  1905  ;    this  J.,  1907,  252.— T.  F.  B. 

Finish  for  rloth  and  other  material*  ;  Manufacture  of  a . 

('.  A.  Day.  London.  From  Erste  Triestcr  Reissehal- 
Fabriks  A.-6.,  Trieste,  Austria.  Eng.  Pat.  4719, 
March  2,  1908. 

n.i,  Fr.  Pat.  387,736oi  1908;  this  J.,  L908,  854.— T.  F.  B. 

Drying  apparatus  for  fabrics  and  the  Ufa  ;  Suction . 

J   Wulfing  und  Sohn,  and  A.  Specht,  Lennep,  Germany. 

V.wj.  I';- 1.  2*. 720,  Dec.  31,  191)7. 

Si. i,  Fr.  Pat.  386,860  of  L907  ;  this  J.,  1908,  025.— T.  F.  B. 

Lip  <    containing    organic    matter;     Regenerating . 

Fr.  Pat.  388,555.     See  VII. 

Errata. 

Tins  .!.,   limn,  page  859,  col.  2,  line  37  from  bottom, 
for  li  moulded  "  read  "  mounted." 


This  J.,  1908,  page  853,  col.  2,  line  22  from  bottom, 
for  "  falls  "  read     fills." 

This  J..  1908,  pase  854,  col.  1,  line  11  from  bottom, 
for  "  Ersk  "  read  "  Erste." 


VII.— ACIDS,     ALKALIS,     AND     SALTS, 
AND     NON-METALLIC     ELEMENTS. 

Colloidal-amorphous    formations    of    readily    crysiallisable 
and  soluble  salts  of  the  alkaline-earth  metals  ;  Preparation 

of    so-called -.     P.    P.    von    Weimarn.     Z.    Chem. 

Ind.  Kolloide,   1908,  3,  89—91. 

By  reason  of  his  previously  published  theoretical  views  on 
the  nature  and  formation  of  colloidal  systems,  the  author 
arrives   at   the    conclusion   that   these   are   most   readily 
formed  and  also  most  stable,  when  produced  in  a  medium 
in  which  the  resulting  product  is  insoluble  ;    under  such 
conditions  he  considers  that  the  preparation  of  colloidal 
precipitates  should  be  practicable  over  a  wide  range  of 
concentration.     These  views  are  borne  out  by  the  experi- 
mental   data    presented  in   the   paper.     Thiocyanates   of 
the   alkali    and   alkaline-earth   metals   were   dissolved   in 
propyl-,   butyl-,   and  amyl-alcohols  in  which  liquids  the 
mineral  salts  of  the  metals  in  question  are  practically 
insoluble,  as  shown  by  the  data  given.     To  still  further 
reduce  the  solubility,  benzene,  toluene,  and  xylene  were 
added  to  the   propyl   and   butyl   alcohol  and  ethyl -ether 
to   the   amyl   alcohol.     The    best   results    were   obtained 
by  the  use  of  a  mixture  of  50  to  75  c.c.   of  ether  and 
50  to  25  c.c.  of  amyl  alcohol.     These  thiocyan^rte  solutions 
were   acted   upon   by   aqueous   or   alcoholic   solutions   of 
the    mineral    acids,    alcoholic    solutions    by    preference. 
The  following  salts  were  thus  obtained  in  a  whole  series 
of    conditions   ranging   from    a    plainly    micro-crystalline 
magma     to     a     gelatinous     mass : — potassium,     sodium, 
ammonium,    barium,    strontium,    and   calcium   chlorides, 
potassium,  sodium,   ammonium,   barium,  strontium,  and 
calcium  bromides,  potassium,  sodium,  ammonium,  barium, 
strontium,  and  calcium  nitrates,  and  potassium,  sodium, 
and     ammonium     sulphates.     Barium,     strontium,     and 
calcium  sulphates  are  obtainable  as  gelatinous  precipitates 
from  all  alcohols,  including  methyl  alcohol,  and  the  same 
remark  applies  to  the  corresponding  phosphates  and  to 
all  other  salts  which  are  only  very  slightly  soluble  in  water 
and  still  less  soluble  in  alcohol.    The  gelatinous  chlorides, 
and    bromides    of   potassium,    sodium,    and    ammonium, 
the  preparation  of  which  is  described  in  this  paper,  are 
said  to  be  very  similar  to  the  precipitates  of  silver  chloride 
and   bromide  obtained  from  aqueous    solutions    in    the 
ordinary  manner. — E.  F. 


Air  ;    Combustion  of in  the  electric  flame  arc.    A.  Grau 

and  F.  Russ.     See  XIA. 


Moist  nitrogen  and  moist  nitric  oxide;    Action  of  th<  nileni 

electric  discharge  upon .     W.  Lob.     See  XIA. 


Salt  and  bromine   production  of  the   United  State.-.     U.S. 
Geol.  Survey.     [T.R.] 

In  19(>7  tin-  quantity  of  salt  produced  in  the  United  States 
was  29,704,128  barrels  of  280  pounds,  valued  at  87,439.551  ; 
in  1906  the  production  reported  was  28,172,380  barrels, 
valued  at  $6,658,350.  These  quantities  represent  an 
Outpul  of  9)944,133  shorl  tons  in  1906,  and  1,158,578 
short  tens  in  I9(i7.  The  following  figures  show  the  salt 
production  oi  the  United  States  by  grades  during  1907  : — 
Table  and  dairy,  3,537,157  barrels j  common  fine, 
7,684,638;  common  coarse,  2,053,054;  packers,  122,324; 
862,929;  rock,  5,809,328 ;  other  grades,  110,227; 
brine,  9,222,471. 

The  bromine  industry  in  the  United  States  is  centred 
in  Michigan,  Ohio,  Pennsylvania  and  West  Virginia, 
named  according  to   their  relative  importance,   and   the 
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production  from  these  four  States  during  the  past    five 
years  is  given  in  the  following  table  : — 


1903 
1904 
1905 
1908 

1907 


Pounds. 

>>>>  500 

397,100 

1,192,758 

1,879,496 


H67.580 
269,180 
178,91  * 
165,204 

190.281 


Michigan  furnished  the  greater  part  of  the  output  of 
bromine  in  1907.  The  brines  in  that  State  containing 
bromine  in  commercial  quantities  oome  from  the  Marshall 
sandstone,  in  the  "Upper"  Carboniferous,  and  contain 
from  01  to  0-3  per  cent,  of  bromine.  At  Midland  and 
Mount  Pleasant,  where  large  quantities  of  bromine  and 
bromide  are  made,  the  bromine  is  liberated  by  means 
of  the  electric  current  :  it  is  then  blown  out  of  the 
solution  by  air  and  absorbed  by  caustic  soda. 

Sulphur  and  pyrites  industry  of  the   United  States.     U.S. 
Geol.  Survey.     [T.R.] 

The  production  of  sulphur  in  the  United  States  during 

the  past  four  years  is  shown  in  the  following  table  : — 

Long  tons.  Value. 

190+  127,292  $2,663,760 

1905  181,677  3,706,560 

1906  .".  294,153  5,096,678 

1907  293.106  5.142,850 


The  decrease  is  due  to  decreased  output  in  Utah. 
Nevada,  and  Wyoming.  The  production  in  Louisiana 
increased  over  that  of  1906.  whilst  Colorado  again  became 
a   producer  of  sulphur. 

The  imports  of  sulphur  in  1907  were  valued  at  420,175 
dollars,  against  1.333.580  dollars  in  1906.  Most  of  the 
sulphur  was  imported  from  Japan.  The  exports  of 
sulphur  amounted  to  35.925  tons,  value  734.749  dollars, 
an  increase  of  13,688  tons  over  1906  ;  most  of  the  sulphur 
went  to  France. 

Pyrites. — The  production  of  pyrites  in  the  United 
States  in  1907  was  247,387  tons,  valued  at  794.949  dollars  ; 
these  figures  are  less  than  those  of  1906.  Over  one  half 
of  the  pyrites  was  produced  in  Virginia. 

Bauxite  production  of  the  United  States.    U.S.  Geol;  Survey. 

[T.R.] 

The  production  of  bauxite  in  the  United  States  in  1907 
amounted  to  97.776  long  tons,  valued  at  $480,330.  This 
is  an  increase  of  22,444  tons,  and  §112,019  over  the 
production  of  the  year  before.  The  average  price  of 
the  material  at  the  mines  was  about  $4.91  per  long  ton, 
an  advance  of  but  2  cents  over  the  returns  for  1906. 

The  consumption  in  the  United  States  in  1907  was 
122,842  long  tons,  valued  at  8573,538.  of  which  25,066  tons, 
$93,208,  were  imported.  In  1906  the  consumption 
was  93.141  tons,  valued  at  S431.532.  of  which  imports 
represented  17.809  tons,   863.221. 

The  world's  production  of  bauxite  amounted  to  197.912 
lone:  tons,  valued  at  8611,537  in  1906.  of  which  the 
United  States  supplied  75,332  tons.  8368,311  ;  France, 
115.926  tons,  $229,952;  and  Great  Britain,  6,654  tons, 
$13,274. 

Patents. 

Sulphuric   anhydride  and  sulphuric   acid;     Manufacture 

of by  means  of  alkaline -earth  or  alkali  sulphates, 

with  the  simultaneous  production  of  (/lass.     H.  Hilbert. 
Fr.  Pat,  389,032,  April  8,  1908. 

Instead  of  using  lime  or  calcium  carbonate  in  the 
manufacture  of  glass,  it  is  proposed  to  employ  calcium 
or  barium  sulphates,  and  to  condense  the  sulphuric 
anhydride  liberated  during  the  process  of  fusion.  A 
mixture  of  gypsum,  sand,  and  alkali  sulphate  is  com- 
pletely decomposed  in  this  manner,  all  the  sulphur 
present  being  evolved  as  sulphuric  anhydride;  about 
1400"  C.  is  a  suitable  temperature  to  employ.  Many 
waste  sulphates  may  be  thus  utilised,  and  glass  obtained 
as  a  valuable  by-product. — F.  Sodn. 


Sulphuric   and;      Manufacture   of by   the   chamber 

process  by  us*  of  small  chambt  rs  and  towers.     O.  Nieden- 
fiihr.     Ger.  Pat.  200,820,  Dec.  13,  1906. 

The  system  proposed  comprises  a  number  of  small 
chambers  around  which  are  grouped  the  Glover-, 
absorption-,  or  reaction-towers.  The  burner  gases  may 
be  passed  either  through  several  towers  in  succession, 
hi-  simultaneously  through  a  number  of  towers,  before 
being  led  into  the  chambers.  It  is  claimed  that  by  this 
arrangement  the  velocity  of  the  gases  towards  the  centre 
of  the  system  is  lessened  and  thereby  intimate  admixture 
of  the  components  is  effected  ;  loss  of  heat  by  radiation 
from  the  chambers  is  lessened  :  excessive  rise  of  tem- 
perature in  the  chambers  is  prevented. — A.  S. 

Oxalic    acid;      Manufacture    of .      J.     and    F.    L. 

McDougall.  Greenwich.     Eng.  Pat,  17,971,  Aug.  7,  1907. 

For  the  manufacture  of  oxalic  acid,  the  potassium  salt 
is  first  obtained,  and  this  is  treated  with  sulphuric  acid 
and  a  suitable  sulphate,  such'  as  aluminium  sulphate, 
so  as  to  produce  an  alum  which  is  then  separated  by 
crystallisation  from  the  liberated  oxalic  acid,  alcohol 
being  added  if  necessary.  Oxalates  of'  the  other  alkali 
metals  or  ammonium  may  replace  the  potassium  salt 
in  the  process. — F.  Sodn. 

Tungstic  acid;     Preparation  of from  minerals,   by 

treatment  with  caustic  alkalis,  under  pressure.  A.  Hempel. 
Fr.  Pat,  389.040,  April  8,  1908.  Under  Int.  Conv., 
June  11,   1907. 

Wolfram,  or  other  mineral  containing  tungsten,  is 
decomposed  by  heating,  under  pressure,  with  a  concen- 
trated solution  of  potassium  hydroxide,  lime  or  baryta 
being  added  to  form  insoluble  compounds  with  the 
impurities  present.  The  solution  of  alkali  tungstate  is 
then  fractionally  precipitated  by  acid,  in  order  to  separate 
the  impurities  remaining,  before  throwing  down  the 
tungstic  acid.  Or,  the  tungstic  acid  and  impurities  may 
be  precipitated  together,  and  the  crude  acid  fractionally 
re-dissolved  by  caustic  alkali.  The  process  is  stated  to  be 
economical  and  to  furnish  a  very  pure  acid.  Moreover, 
there  is  no  necessity  to  powder  the  mineral  before  treat- 
ment, and  its  decomposition  and  solution  are  effected 
in  one  operation. — F.  Sodn. 

[Sodium  hydroxide  and  sodium  carbonate]  Lyes  containing 

organic      matter ;       Process      for      regenerating . 

E.  F.  G.  E.  Locoge.     Fr.  Pat.  38S,555.  Mar.  27.  1908. 

The  patent  is  for  the  regeneration  of  sodium  hydroxide 
or  sodium  carbonate  lyes,  such  as  are  used  in  the  manu- 
facture of  paper,  artificial  silk,  mercerised  cotton,  etc., 
and  which  become  contaminated  with  various  organic 
impurities.  Separation  of  these  impurities  is  effected  by 
dialysis,  preferably  carried  out  at  about  90°  C,  the  lyes 
being  previously  concentrated  to  about  25°  B. — F.  Sodn. 

Bauxite  or  aluminous  material;    Treatment  of .     W. 

Pochin  and  J.  H.  Richardson,  Manchester.  Eng.  Pat, 
2.5.228,  Nov.  14,  1907. 

Bauxite  or  other  aluminous  material  is  mixed  with 
sulphuric  acid  or  nitre-cake  (sodium  bisulphate),  and  the 
mass  is  dried  by  heating  in  a  suitable  furnace,  and  then 
formed  into  cakes  or  slabs  (containing  a  high  percentage 
of  alumina)  by  means  of  a  briquetting  machine. — A.  S. 

Oxides  of  nitrogen  ;    Process  for  concentrating when 

mixed  with  much  air.  Elektrochem.  Werke  G.m.b.H. 
Fr.  Pat.  388,305,  Mar.  19,  1908.  Under  Int.  Conv., 
April  19,   1907. 

Air,  mixed  with  small  proportions  of  the  oxides  of  nitrogen, 
is  submitted  to  the  action  of  feebly  basic  oxides  of  such 
metals  as  zinc,  copper,  magnesium,  or  lead,  which  furnish 
nitrates  and  nitrites  readily  decomposed  by  heat.  The 
salts,  thus  obtained,  are  heated  in  iron  retorts  at  500°  C, 
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or.  under  reduced  pressure,  at  a  lower  temperature,  so 
that  the  oxides  of  nitrogen  are  evolved  in  a  concentrated 
form.  Absorption,  in  this  process,  is  said  to  be  rapid 
and  nearly  complete,  with  apparatus  of  comparatively 
small  dimensions. — F.  Sodn. 

Oxides  of  nitrogen  ;    Process  for  the  preparation  of 

from  gases  containing  nitrogen  and  oxygen.   M.  Platsch. 
Ger.  Pat.  200,138,  March  8,  1906. 

In  the  electrical  preparation  of  oxides  of  nitrogen  from 
gases  containing  nitrogen  and  oxygen,  with  cooling  of 
the  reaction-products,  solid  substances,  preferably  those 
capable  of  evolving  oxygen,  e.g.,  peroxides,  are  introduced, 
in  the  form  of  dust,  into  the  gases,  as  these  leave  the 
electric  arc.  These  substances  are  capable  of  absorbing 
a  large  quantity  of  heat,  and  thus  strongly  cool  the  gases, 
whilst  the  oxygen  evolved  from  them  increases  the  yield 
of  oxides  of  nitrogen. — A.  S. 

Nitrites ;     Preparation    of from    nitrates,    by   means 

of  formates.     A.   Hempel.     Fr.   Pat.   388.503,   Mar.   27, 
1908.     Under   Int.    Conv..    Sept.    10,    1907. 

A  mixture  of  rfitrate  and  formate  is  heated,  in  vacuo. 
at  about  300°  C.  The  nitrate  is  thus  converted  quanti- 
tatively into  nitrite  and  the  formate  oxidised  to  carbonate. 
It  is  preferable  to  employ  the  formate  of  such  a  metal  as 
calcium,  of  which  the  carbonate  is  insoluble. — F.  Sodn. 

Barium  and  strontium  nitrates  ;  Process  for  the  manufacture 

of .     K.  Puis,  K.  Krug.  and  Novdde'itsche  chem. 

Fabr.     Ger.  Pat.  198,861.  Aug.  11, 

Finely-powdered  barium  carbonate  (ir  '<  .te)  cr  stron- 
tium carbonate  (strontianite)  is  heated  with  an  aqueous 
solution  of  calcium  nitrate  under  steam  pressure  and  with 
agitation,  the  calcium  carbonate  produced  is  filtered  off, 
and  the  solution  of  barium  or  strontium  nitrate  is  evapor- 
ated.—A.  S. 

Salt  solutions  ;    Apparatus  for  the  continuous  evaporation 

of .     E.    Cantenot.     Ger.    Pat.    200,199,    May    7. 

1907. 

The  apparatus  consists  essentially  of  a  number  of  annular 
evaporating  chambers,  with  double  bottoms,  arranged 
directly  one  above  the  other.  Each  chamber  is  provided 
with  a  group  of  annular  heating  tubes,  the  tubes  in  the 
lowest  chamber  being  fed  with  fresh  steam,  whilst  those  in 
the  other  chambers  communicate  with  the  respective 
hollow  spaces  of  the  double  bottoms,  and  are  supplied  from 
these  with  steam  from  the  next  lower  chamber.  In  this 
way  the  fall  of  temperature  between  adjacent  chambers 
is  diminished.— A.  S. 

I'ninssium-sodium     sulphate     and     potassium-magncsi  n  m 

sulphate ;     Process    for    obtaining .     Dr.    Wolters 

Phosphat,   G.   m.   b.   H.     Ger.   Pat.   200,333,   Aug.   26, 

Hid.-,. 

The  object  of  the  process  is  the  preparation  of  potassium- 
sodium  sulphate  of  the  composition,  3K2S04,Na2S04, 
together  with  small  quantities  of  potassium-magnesium 
sulphate,  from  crude  potassium  salts.  The  solution  of 
the  crude  salts  is  treated  with  the  calculated  quantity  of 
tin-  constituents  necessary  tor  the  formation  of  the  potas- 
sium-sodium sulphate,  and  wit  h  at  the  most  4-3  equivalents 
of  sulphuric  acid  lor  every  .'i  equivalents  of   potassium 

present,  and  evaporated  to  (lie  point   of  crystallisal 

tin-  crystals  being  separated  whilst  the  solution  is  still 
hot.— A.  S. 

Sulphuric   arid  mill   sulphuric   anhydridt  ;     Manufacturi 
of  hi/  the  contact  process.     A.  I '.  Matignon,  Ft.  E. 

M.  Trannoy,  E.  rjrbain,  A.  Feige,  and  A.  verley,  Paris. 
Eng.  Pat.  8102,  April  II,  I'.tns.  Undei  Ent.  Conv., 
April    12,    L907. 

See  Fr.  Pat.  376,029  of  1907  ;  this  J.,  1907,  1008.— T.  F.  B. 


Aluminic-sodic    chloride,    ferric    chloride,    and    phosphatic 
fertilisers     from     aluminic-ferric     and     calcic-alum n  ■■•<  - 

ferric    phosphates ;     Process    of    manufacturing . 

H.  Schroder.  Hedwigsburg.  German  v.  Eng.  Pat. 
23,634,  Oct.  25,  1907. 

See  Ger.  Pat.  192.591  of  1900  ;  this  J..  1908,  282.— T.  F.  B. 

Phosphates;     Process   of   and   apparatus  for  decomposing 

ground .     F.  Krupp  Akt.-Ges.  Grusonwerk.  Magde- 

burg-Buckau.  Germanv.  Eng.  Pat.  6259.  March  20, 
1908.     Under  Int.  Conv..  May  4.   1907. 

See  Fr.  Pat.  387.739  of  1908  ;   this  J.,  1908,  807.— T.  F.  B. 

Nitrogen    peroxide  ;     Process    for    extracting from 

mixtures  of  air  with  small  quantities  of  nitric  oxide. 
Alloem.  Elektricitiits  Ges.,  Berlin.  Eng.  Pat.  9233, 
April  28,  1908.     Under  Int.  Conv.,  May  13,  1907. 

See  Ger.  Pat.   199,561  ;    this  J.,  1908,  856.— F.  Sodn. 

Ammonia   into   oxides   of   nitrogen ;     Catalytic   apparatus 

for  converting .      W.   Ostwald.      Fr.  Pat.  389,059, 

April  9,  1908. 


See  Ens.  Pat.  7909  of  1908  ;   this  J..  1908. 


-T.  F.  B. 


Zinc  hydrosidphite  ;    Process  of  making  stable .     M. 

Bazlen  and  T.  Wohlfahrt,  Assignors  to  Badische  Anilin 
und  Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germanv. 
U.S.  Pat.  896,610,  Aug.  18,  1908. 

See  Eng.  Pat.  3811  of  1907  ;   this  J.,  1907,  823.— T.  F.  B. 


Hydrogen  peroxide  solutions  ;   Process  for  preserving . 

J.   Arndts.     Fr.   Pat.  388.875,   March  28,   1908. 

See  Ger.  Pat.  196.370  of  1907  ;  this  J.,  1908,  448.— T.  F.  B. 

Solid  substances  [graphite,  etc.]  ;    Transferring  suspended 

from  aqueous  media  to  non-aqueous  media.     E.  G. 

Acheson.    Niagara    Falls,    U.S.A.     Eng.    Pat.    27,312, 
Dec.  10,  1907.     Under  Int.  Conv.,  Oct.  28,  1907. 

See  Fr.  Pat.  384,698  of  1907  ;   this  J.,  1908.  494.— T.  F.  B. 

• 

Ammonia  ;    Recovery  of by  fermentation.     Addition 

to  Fr.  Pat.  382,689.     -See  XVII. 

Phosphatic    manure    and    a    nitrate.     Fr.    Pat.    388,460. 
-See  XV. 


Ammonia  ;     Production    of from    wash-heaps    [of 

collieries].     Ger.   Pat.    198,295.     See  II. 


Hydrogen   and  oxygen  ;    Preparation  of 
198,626.     -See  XL4. 


Ger.   Pat. 
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Dissociation   in   tin    solid  state   [0la88],     ('.    Doelter.     /. 
Elektrochem.,     L908,    14.    552 — ">">.">. 

An  examination  of  their  eleotrical  conductivities  at  high 
temperatures  shows  an  essentia]  difference  between  glaasee 
ami  crystalline  silicates.  The  conductivity  of  glass 
diminishes  gradually,  without  anj  Budden  break,  as  it 
cools  from  the  state  of  isotropio  liquid  to  the  solid  isotrope  ; 
it  must,  therefore,  be  regarded  .-is  a  fluid,  and  not  a  true 
solid.  The  crystalline  silicates,  on  the  other  hand,  when 
quite  free  from  ".lass,  exhibil   two  distincl   conductivity 

OUrveS  for  the  solid  and  liquid  states,  which  meet  at  the 
melting    point,    and    no  conductivity  is    observed    below 
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about  600°  C.  The  author  assigns  as  the  principal  cause 
oi  the  small  or  negligible  conductivity  of  solids  (crystals  . 
-  ompared  with  that  of  fluids  (liquids  ox  glasses),  the 
greater  immobility  of  the  ions  in  the  former,  rather  than  a 
diminished  degree  oi  dissociation.  Thus  a  crystal  may  be 
considerably  dissociated  and  yet  a  non-conductor,  but  at 
high  temperatures  the  ions  become  more  mobile  and  the 
conducts. — F.  Sow. 

Patents. 

Ceramic  masses  and  articles  containing  aluminium  oxide; 

Process   for   the    manufacture   of .     F.    Engelhorn. 

Mannheim-Waldhof.      Germany.     Eng.      Pat.      11.175, 
May  13,  1907. 

See  Fr.  Pat.  377,964  of  1906  ;  this  J., 1907,  1049.— T.  F.  B. 


Sulphuric   anhydride   and   sulphuric   acid;    Manufacture 

of  icith  simultaneous  production  of  alass.     Fr.  Pat. 

"32.     See  VII. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Refractory  materials  ;   Process  for  diminishing  the  porosity 

of -.     H.   Koppers.     Ger.   Pat.   200.241.   Nov.   30, 

1907. 

The  process  consists  essentially  in  burning  within  the 
pores  of  the  material  a  gas.  e.g.,  hydrogen  silicide.  which 
on  combustion  yields  a  solid,  incombustible  deposit. 
In  carrying  out  the  process,  the  refractory  material  is 
strongly  heated,  and  the  combustible  gas  is  forced  into  it 
from  one  side,  and  air  or  oxygen  from  the  other  side. 

— A.  S. 

Wood  and  other  fibrous   or  cellular   materials ;    Impreg- 
nation   of .     L.    H.    Baekeland.    Yonkers,    N.Y., 

U.S.A.     Eng.  Pat.  1922,  Jan.  28,  1908. 

See  Fr.  Pat.  386,628  of  1908  ;  this  J.,  1908,  686.— T.  F.  B. 


X.— METALS  AND  METALLURGY. 


Busting    of    iron.     W.    A.    Tilden.     Chem.    Soc.    Trans., 
1908,  93,  1356—1364. 

The  results  of  the  author's  experiments  confirm  those  of 
Walker  and  others  (this  J.,  1907,  1051  ;  see  also  1903, 
799).  In  one  experiment  a  piece  of  iron  contained  in  a 
silica  boat  (to  prevent  contact  with  the  glass)  was  enclosed 
in  a  tube,  containing  some  crystallised  baryta,  and 
provided  with  a  side  tube  ending  in  a  sealed  capillary. 
The  tube  was  heated  to  expel  air  adhering  to  the  walls, 
exhausted  by  means  oi  a  mercury  pump,  and  sealed. 
The  sealed  capillar}'  end  of  the  side  tube  was  introduced 
into  a  flask  filled  with  a  20  pel  cent,  solution  of  sodium 
hydroxide.  Pure  oxygen  was  introduced  into  the  flask, 
displacing  the  alkali,  and  after  standing  for  three  days,  the 
end  of  the  capillary  was  broken,  and  the  oxygen  allowed  to  • 
enter  the  tube  containing  the  iron.  Water  was  then  con- 
densed on  the  iron  by  heating  the  baryta"  and  cooling  the 
tube  near  the  iron.  Rusting  of  the  iron  began  in  about 
10  minutes  and  proceeded  rapidly.  With  the  same 
apparatus  it  was  shown  that  wetting  the  iron  with  strong 
sodium  hydroxide  solution  or  treating  it  with  1  per  cent, 
chromic  acid  and  then  washing,  prevented  or  retarded 
the  rusting.  Contact  with  water,  in  absence  of  oxygen, 
resulted  in  the  gradual  formation  of  a  deep  blue  film 
(probably  ferrous  hydroxide)  on  the  surface  of  the  iron, 


whilst  ferrous  hydroxide  also  passed  into  solution. 
Rusting  is  accelerated  if  the  iron  is  in  contact  with  a  less 
positive  metal.  With  respect  to  the  composition  of  rust, 
a  specimen  taken  from  a  piece  of  iron  from  an  old  iron 
working,  and  which  had  been  exposed  to  air  and  rain 
for  about  2.">0  years,  still  contained  more  than  9  per  cent, 
of  ferrous  iron'  The  author's  conclusions  are  : — (1)  Com- 
mercial iron,  liquid  water,  and  oxygen  are  alone  sufficient 
for  the  production  of  rust,  Carbonic  acid  is  not  necessary, 
but  when  present  hastens  the  action.  (2)  Commercial 
iron  is  attacked  by  pure  water  in  the  absence  of  oxygen 
and  carbon  dioxide,  ferrous  hydroxide  being  produced. 
(3)  Iron  rust  always  contains  ferrous  oxide.  (4)  The 
process  of  rusting  is  due  initially  to  electrolytic  action 
resulting  in  the  production  of  ferrous  hydroxide  or 
carbonate.  This  may  be  explained  by  the  presence  in 
all  ordinary  iron  of  various  components  which  afford 
surfaces  at  different  potential  in  the  presence  of  water, 
aqueous  carbonic  acid  or  other  electrolyte. — A.  S. 

Iron  ;  Corrosion  of from  the  electrochemical  stand- 
point. C.  F.  Burgess.  Trans.  Amer.  Electrochem. 
Soc,  1908,  13,  17—54. 

The  author  passes  in  review  many  of  the  various  electro- 
chemical investigations  that  have  been  made  on  the 
subject  of  iron  corrosion,  dealing  at  considerable  length 
with  the  effects  of  strain  and  inequalities  of  temperature. 
He  calls  attention  to  the  fact  .that  underground  iron 
pipes,  which  usually  corrode  very  slowly,  have  been 
seriously  affected  by  the  advent  of  electric  tramways 
and  railways.  When  an  electric  current  flows  from  iron 
pipes  to  earth,  corrosion  of  the  pipes  takes  place,  but 
when  the  flow  is  towards  the  pipes,  they  are  not  affected. 
It  is  suggested  that  the  substitution  of  alternating  currents 
woidd  probably  prevent  the  excessive  corrosion.  Another 
cause  of  corrosion  is  galvanic  action.  When  iron  is  in 
contact  with  a  conductive  material,  electro-negative 
to  itself,  the  iron  is  subject  to  corrosion.  A  bronze 
propeller  on  a  steel  shaft  would  constitute  an  electro- 
chemical system,  unless  means  of  protection  were  taken. 
"  Carbon  cinder,"  imbedded  in  an  iron  surface,  induces 
local  corrosion  from  galvanic  action.  Iron  sulphide 
being  also  electro-negative  to  iron,  has  a  similar  effect. 
The  author  describes  experiments  to  show  the  effect  of 
strain  on  corrosion.  Bars  of  mild  steel  were  locally 
deformed,  either  by  tension  or  torsion,  and  afterwards 
turned  down  to  a,  uniform  diameter  and  artificially 
corroded.  In  each  case,  the  rate  of  corrosion  was  greater 
at  the  strained  portion,  which  had  become  electro-positive 
to  the  unstrained  part.  On  annealing  one  of  the  bars 
before  corroding,  it  was  found  to  be  acted  on  uniformly, 
the  effect  of  the"  strain  having  been  epiite  removed.  Tests 
made  on  punched  boiler  plate  clearly  showed,  by  excessive 
local  corrosion,  the  zones  of  deformation  round  the 
punched  holes,  as  well  as  lines  of  strain  extending  for  a 
considerable  distance.  Experiments  were  made  to 
investigate  the  cause  of  the  unequal  corrosion  of  boiler  tubes. 
It  was  found  that  heated  iron  tends  to  become  more 
electro-positive,  and  as  the  tubes  are  unequally  heated, 
a  difference  of  potential  is  set  up.  A  special  apparatus 
was  constructed,  to  reproduce  the  conditions  found  in 
locomotive  boilers,  and  a  number  of  tests  were  made, 
using  different  waters,  and  varying  the  conditions.  In 
each  case  the  current,  indicating  the  amount  of  corrosion, 
gradually  increased  at  first,  and  then  decreased,  in  spite 
of  the  heating  conditions  remaining  constant.  It  Avas 
noticed  that  corrosion  was  accelerated  on  the  addition 
of  a  fresh  supply  of  water.  It  is  possible  that  the  removal 
of  oxygen  from  the  water,  may  be  the  chief  explanation, 
as  oxygen  acts  as  a  depolariser,  but  the  formation  of 
scale  would  also  retard  the  electrolytic  action. — F.  R. 

Steel  conduit ;    Electrochemical  corrosion  of  the  Rochester 

.     R.  H.  Gains.     Trans.  Amer.  Electrochem.  Soc, 

1908,'  13,  55—96. 

Two  conduits  have  been  laid  to  Rochester  from  the 
water  supply  at  Hemlock  lake,  29  miles  distant.  The 
first,  consisting  half  of  wrought  iron  and  half  of  cast 
iron  pipe,  has  been  in  service  for  thirty-two  years,  without 
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developing  any  rust  holes.  The  second  was  constructed 
of  plates  of  soft  open-hearth  steel.  After  six  years,  the 
pipe  began  to  develop  serious  rust  leaks,  and  as  the 
conduit  runs  through  open  country,  the  cause  could  not 
be  attributed  to  external  electric  currents.  The  leaks 
were  mainly  situated  where  the  pipe  passed  through  wet 
ground,  and  where  the  waterproof  protective  coating  had 
become  damaged,  and  were  evidently  caused  by  the  soil 
water  coming  in  contact  with  the  metal.  In  spite  of  the 
high  quality  of  the  steel,  small  local  differences  of  potential 
occur,  and  if  the  exit  of  the  current  is  concentrated  in  a 
small  area,  owing  to  breaks  in  the  protective  covering, 
or  irregularities  in  the  metal,  local  corrosion  will  be 
intensified  and  "pitting"  take  place. — F.  R. 

Ferrosilicon ;      Use    of    high-percentage in     iro?i- 

founding.     Westhoff.     Stahl  u.  Eisen.  1908.  28.  1246— 
1249. 

Ferrosilicon  containing  up  to  90  per  cent,  of  silicon, 
obtained  in  the  electric  furnace,  is  now  available  as  a 
commercial  material,  and  can  be  used  for  obtaining 
castings  containing  any  desired  proportion  of  silicon. 
The  calculated  quantity  of  finely -powdered  ferrosilicon 
is  placed  in  a  ladle  and  brought  to  red  heat,  and  the  iron 
is  then  poured  on  ;  the  silicon  is  practically  all  taken  up 
in  about  1  minute,  when  the  metal  is  stirred  and  poured 
into  the  moulds.  The  time  required  for  taking  up  the 
silicon  is  less  if  0-03  per  cent,  of  aluminium  borings  be 
added.— A.  T.  L. 

Metals;    Cutting by  means  of  oxygen.     L.    Guillet. 

Le  G6nie  Civil.  Paris,  51.  241—244.     Proc.  Inst.  Civil 
Eng.,   1908.  171,  54. 

When  a  jet  of  oxygen  is  allowed  to  impinge  upon  iron 
previously  raised  to  a  high  temperature,  the  iron  oxide 
formed,  being  more  readily  fusible  than  the  iron  itself, 
passes  away  as  it  is  formed,  thus  exposing  fresh  surface 
to  the  action  of  the  jet.  In  the  earlier  experiments  with 
this  process,  the  metal  was  first  heated  by  the  oxy-hydrogen 
jet  ;  on  the  required  temperature  being  obtained,  the 
heating  was  stopped  and  the  jet  of  oxygen  brought  into 
play,  but  more  recently  the  heating  has  been  carried  on 
simultaneously  with  the  oxidising,  the  result  being  a 
much  cleaner  cut.  In  one  of  the  latest  forms  of  the 
apparatus,  the  heating  is  effected  by  an  oxy-acetylene 
jet  issuing  from  an  annular  space,  in  the  centre  of  which 
is  the  jet  of  oxygen.  The  extreme  rapidity  with  which 
iron  or  steel  can  be  cut  by  this  method  is  illustrated  by 
the  following  facts  : — (1)  An  armour  plate  6-29  inches 
in  thickness  was  cut  in  two  for  a  length  of  3-28  feet  in 
10  minutes  ;  (2)  the  cutting  of  manholes  in  plates  0-78 
to  1-17  inch  in  thickness  occupied  4  to  5  minutes  each; 
(3)  in  7  minutes  a  groove  3-28  feet  in  length  by  1-56  to 
2-34  inches  deep  was  cut  in  a  slab  11-7  inches  in  thickness, 
while  in  the  same  piece  of  metal,  by  the  use  of  a  pneu- 
matic chisel,  the  cutting  of  a  groove  of  only  one  quarter 
t lie  depth  and  3-77  feet  in  length  occupied  no  less  than 
an  hour.  The  process  has  also  been  found  very  efficient 
in  removing  the  heads  of  rivets  when  a  seam  is  to  be 
undone,  the  head  of  a  £-inch  rivet  being  burnt  off  in 
12  seconds.  Carefully  conducted  experiments  have 
shown  that  the  metal  contiguous  to  the  cut  is  only  slightly 
depreciated. 

Iron  ;     Alloying   of   calcium    and .     A.    Hirsch    and 

J.  Aston.     Trans.  Amer.  Electrochem.  Soc,    I'.mis,  13, 
143—  lot). 

Calcium  and  iron  were  heated  together  in  a  orucible 
until  the  iron  melted  ;  the  residual  metal,  however, 
contained  no  calcium.  It  was  found  that  tin-  vaporising 
temporal  are  of  calcium  w  as  200  C.  lower  than  the  melting 
point  of  iron,  so  that,  undei  ordinal"}  conditions,  the 
whole  of  the  calcium  volatilised.  By  beating  the  metals 
together  under  pressure,  various  homogeneous  alloys 
were  produced,  bul  these  are  oi  little  value,  owing  to  their 
Instability,  Alloys  containing  over  t  per  oent.  m  calcium 
rapidly  oxidise  when  exposed  to  the  air.—  P,  R. 


Refractory  oxides  ;    Reduction  of by  carbon.     H.   C. 

Greenwood.     Chem.  Soc.  Trans..  1908,  93,  1483—1496. 

The  author  describes  in  detail,  a  method  for  determining 
the  temperatures  (within  about  10°,  up  to  2000c  C.)  at 
which  refractory  oxides  are  reduced  by  carbon.  The 
furnace  consists  of  a  perforated  graphite  tube  holding 
the  mixture  and  attached  to  water-cooled  brass  tubes, 
which  are  fitted  into  the  side  arms  of  a  glass  globe,  means 
being  provided  for  exhausting  the  globe  and  recording 
alterations  in  the  pressure.  The  mixed  oxide  and  carbon 
is  inserted  in  the  graphite  tube,  the  globe  exhausted,  and 
the  temperature  raised  stej)  by  step,  by  passing  a  direct 
current,  up  to  300  amperes,  through  leads  attached  to 
the  brass  tubes.  A  constant  temperature  is  maintained, 
at  each  step,  for  five  minutes,  and  the  increase  of  pressure 
noted.  The  globe  is  re-exhausted  before  raising  the 
temperature  to  the  next  step.  Owing  to  the  amount  of 
gas  occluded  by  the  carbon  and  graphite  tube,  a  small 
rise  of  pressure  occurs  before  reduction  of  the  oxide 
commences,  but  as  this  seldom  exceeds  2  mm.  in  the 
five  minutes,  there  is  no  difficulty  in  determining  the 
commencement  of  reduction.  This  is  indicated  by  a 
sudden  large  rise  of  pressure,  owing  to  the  formation  of 
carbon  monoxide.  The  following  determinations  have 
been  made,  using  retort  carbon  for  reduction  : — Tungsten 
dioxide,  1020°  C.  ;  manganous  oxide.  1105°  ;  chromium 
sesquioxide.  1185°;  zirconia.  1400° ',  silica.  1460°; 
uranium  dioxide,  1490° ;  thoria,  1600°.  The  reduction 
commences  very  sharply,  but  its  rate  and  completeness 
depend  on  the  degree  of  intimate  contact  between  the 
oxide  and  the  carbon.  The  reduction  temperature 
alters  on  using  different  varieties  of  carbon.  When 
acetylene  black  was  substituted  for  retort  carbon,  in  the 
case  of  chromium  sesquioxide,  reduction  commenced 
at  1105°  instead  of  1185°  C.  The  physical  condition  of 
the  oxide  also  appears  to  affect  the  result.  The  reduced 
metal  was,  more  or  less,  completely  converted  into  carbide, 
the  products  in  each  case  being  in  an  unfused  condition. 
Details  are  given  of  experiments  made  to  show  that 
reduction  was  due  to  the  carbon  and  not  to  dissociation, 
and  in  each  case,  the  temperature  of  dissociation,  both 
in  a  vacuum  and  in  air,  was  considerably  higher  than  in 
the  presence  of  carbon. — F.  R. 

Ferro-alloys ;     Production    of .     H.    C.    Greenwood. 

Chem.    Soc.    Trans.,    1908,   93,    1496—1500. 

The  following  experiments  were  made  to  investigate 
the  cause  of  the  lowering  of  the  temperatures  of  reduction 
of  refractory  oxides  by  carbon,  through  the  presence  of 
iron  oxide.  The  mixtures  to  be  tested  were  placed  in 
'a  graphite  tube,  enclosed  in  a  glass  globe  which  was  then 
exhausted.  The  temperature  was  raised  step  by  step, 
by  passing  an  electric  current  through  the  tube,  the 
reduction  temperature  being  indicated  by  the  evolution 
of  carbon  monoxide.  Silica  was  reduced  when  heated 
with  retort  carbon,  at  1460°  C,  but  on  the  addition  of 
finely  divided  iron,  the  reduction  temperature  was  lowered 
to  1050°,  iron  silicide  being  formed.  Metallic  manganese 
had  a  similar  effect  to  iron,  the  reduction  temperature 
being  lowered  from  1  160°  to  1100°.  lion  silicide  was 
also  present  in  the  product.  A  direct  affinity  between 
silicon  and  the  metal  appears  to  be  the  main  cause  of  the 
action.  Ferric  oxide  was  tried  in  place  of  metallic  iron, 
but  apparently  had  no  effect  until  it  bad  itself  become 
reduced.  Similar  tests  were  made  using  chromium 
sesquioxide  in  place  of  silica.  The  rcduetion  temperature 
was  unaffected  by  the  addition  of  iron,  but  metallic 
manganese    caused    the    temperature    to    fall    from    1186 

,to  1120  C.  The  reduction  temperature  of  manganous 
oxide  was  lowered  by  the  presence  of  iron,  from  1105° 
to   L030    C— F.R. 

Nitrogen  compounds  of  metals  ami  their  magnetic  /nop,  rtiea, 
I.  Shukow.  .1.  Rubs.  Phys.-Chem.  Ges.,  1908,  40. 
457—4.")!).     Chem.  Zentr.,   1908,  2.   is  j. 

Cr  to  a  temperature  of  !-."><>  C,  oitrogen  is  not  absorbed 
by  vanadium,  iron,  copper,  and  tungsten,  and  onh 
verj    Blightlj    bj    molybdenum.     It   is  readily  absorbed, 
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on  the  other  hand,  by  magnesium,  calcium,  aluminium, 
titanium,  chromium,  and  manganese  even  at  temperatures 
ranging  from  780  to  876°  C.  The  first  three  of  these 
metals  form  definite  chemioal  compounds  with  nitrogen, 
No.  CasNs,  and  A1X.  but  with  the  last  throe. 
only  solid  solutions  are  obtained,  containing  respectively 
21.  S.  and  12  per  cent,  of  nitrogen.  These  absorption- 
compounds  possess  magnetic  properties,  the  manganese- 
nitrogen  compound  standing  next  to  metallic  iron  in 
this  respect. — A.  S. 


Cobalt ;    Action  of  arsenic  trichloride  and  of  arsenic  on . 

F.    Ducelliez.     Compt.    rend.,    1908,    147.    424—426. 

By  the  action  of  arsenic  trichloride  on  cobalt  or  an  alloy 
of  cobalt  and  arsenic,  at  800° — 1400D  C,  the  compound. 
Co3As2.  is  obtained :  at  600°— 800°  C,  the  compound. 
Ls,  and  at  400° — 600°  C,  the  compound,  Co2As3,  which 
below  400c  C.  is  slowly  transformed  into  the  compound. 
CoAsj.  Mixtures  of  arsenic  and  cobalt,  heated  in  presence 
of  hydrogen  until  of  constant  weight,  give  the  same 
series  of  arsenides,  within  the  same  temperature  limits, 
and  these  compounds  are  further  obtained  by  passing 
the  vapour  of  arsenic,  mixed  with  hydrogen,  over  heated 
cobalt.  The  arsenide,  Co3As.,.  is  also  produced  by 
reducing  cobalt  arsenite  or  arsenate  by  hydrogen  at 
900°  C.  These  compounds  are  not  attracted  by  a  magnet, 
and  their  densities  indicate  that  their  formation  is  accom- 
panied by  a  marked  contraction.  They  readily  react 
with  chlorine,  oxygen,  or  sulphur,  and  are  easily  dissolved 
by  nitric  acid,  but  hydrochloric  or  sulphuric  acid  has 
little  action  on  them.  They  are  slowly  attacked  by 
alkalis  and  alkali  carbonates. — F.  Sodn. 


Nickel  and  arsenionickeh ;     Action  of  arsenic  trichloride 

on    .     E.    Vigouroux.     Compt.    rend..    1908.    147. 

426—428. 

By  the  action  of  arsenic  trichloride  vapour  on  nickel 
or  its  arsenides,  at  400° — 800°  C,  the  compound,  NiAs, 
is  formed,  and  at  800° — 1400°  C.  the  compound,  Ni3As2. 
At  temperatures  below  400°  C.  these  arsenides  are  able 
to  absorb  more  arsenic  to  form  the  compound,  NiAs2. 
All  three  products  ..are  readily  attacked,  when  heated, 
by  chlorine,  oxygen,  and  sulphur,  and  are  dissolved 
by  nitric  acid.  They  are  almost  indifferent  towards 
hydrochloric  or  sulphuric  acid,  and  are  but  slowly  attacked 
by  alkalis  or  alkali  carbonates,  though  readily  decom- 
posed by  fusion  with  potassium  chlorate  or  potassium 
nitrate. — F.  Sodn. 


Pyrophoric  alloys.     B.  Weiss.     Z.  Elektrochem.,  1908,  14, 
549—551. 

The  author  summarises  Welsbach's  work  on  pyrophoric 
alloys  (sec  also  this  J..  1904,  484).  The  pure  metals  of 
the  cerium  group  emit  no  sparks  when  scratched  by  a 
file,  the  pyrophoric  property  of  commercial  samples 
depending  on  the  presence  of  iron.  The  alloys  are  hard, 
brittle,  and  almost  unaffected  by  air,  whereas  the  pure 
metals  are  fairly  soft  and  oxidise  readily.  Sparks  are 
obtained  most  readily  from  the  cerium-iron  alloys,  but 
those  of  lanthanum  emit  the  most  brilliant  light.  Among 
the  technical  uses  to  which  they  are  put  is  the  manu- 
facture of  self-lighting  gas  burners  and  lamps,  especially 
miners'  safety  lamps,  and  they  may  also  be  applied  to 
the  construction  of  intermittent  signals  for  lighthouses. 
A  gram  of  alloy  is  capable  of  making  many  thousand 
ignitions. — F.  Sodn. 


Power  production  from  waste  gases.     C.  Dantin.     See  II. 


Abuninium ;     Behaviour   of in    contact   with    milk, 

v.ine,    and    some    saline    solutions.      F.     v.     Fillinger. 
-See   XVIIL4. 


Tin,  arsenic,  and  antimony  ;    Separation  [and  determina- 
tion] of .     Application  to  the  analt/sis  of  bronzes. 

M.  Dinan.     See  XXIII. 

Mineral  production  of  New  South   Wales.     Board  of  Tr. 
J.,  Sept.  3,  1908.     [T.R.] 

The  following  statistics  of  the  mineral  production  of  the 
State  of  New  South  Wales  during  the  years  1906  and  1907 
are  taken  from  the  annual  report  for  1907  of  the  Depart- 
ment of  Mines  of  that  State  : — 


Miuerals. 


Alunite      . .     Tons 
Antioionylmetal 

and  ore) . .       „ 
Bismuth  (metal 

and  ore)  „ 

Chrome      . .       „ 
Coal 
Coke 
Copper  (ingots, 

matte  and 

ore)  (a)  .  . 
Diamonds  Cts. 

Gold  •  •  Oz.  fine 

Iron  (6)      •  •     Tons 
Iron,  "  oxide  "  „ 
Ironstone  flux    ,, 
Lead(pig,&e.)(c)„ 
Lime  . .       >> 

Limestone  flux 

(d)  .  .      „ 

Marble  (e)  . . 
Molybdenite    Tons 
Noble  opal 
Platinum  . .       Oz. 
Portland  cement . . 
Silver    (ingots 

and  matte)  (/)  Oz. 
Silver-lead,  ore, 

concentrates, 

&c.         . .     Tons 
Shale  (oil) 
Scheelite    . .       „ 
Stone  (building, 

&c.)  (g)  . . 
Stone  (grindstones) 

(?)  ■•         •■ 

Tin  (ingots  and 
ore)  (h)  . .     Tons 

Wolfram    . .       „ 

Zinc  (spelter 
and  concen- 
trates)   . .       „ 

Sundry  minerals  and 
ores 

Total  value  . . 


1906. 


Quantity.        Value. 


1907. 


Quantity. 


Value. 


1,856 

2,451 

25 

15 

7,626,362 

186,060 

9,755 

2,827 

253,987 

8,000 

584 

935 

59 

21,126 

12,78S 

33 

205 

284,994 


371,939 

32,446 

109 


1,671 
132 


103,666 


£ 
4,637 

52,645 

5,700 

15 

2,337,227 

110,607 


789,527 

2,120 

1,078,866 

112,848 

336 

723 

1,084 

15,573 

7,463 

1,518 

4,798 

56,500 

623 

128,487 

36,431 


2,826,542 

28,470 

7,647 

610 

130 

255,744 
9,057 

292,806 
890 


8,169,624 


2,088 

1,752 

16 
30 

8,657,924 
254,609 


10,098 

2,539 

247,363 

29,902 

1,595 

10,659 

19,768 

23,587 

41,667 

22 

276 


2,043,887 


434,079 
47,331 

196 


1,914 
207 


237,219 


£ 
5,115 

46,278 

5,268 

105 

2,922,419 

159,316 


727,774 

2,056 

1,050,730 

178,632 

1,961 

7,707 

374,182 

19,458 

16,162 
2,200 
3,564 

79,000 

1,014 

144.548 

257,314 


3,658,632 
32,056 
23,781 

119 

194 

293,305 
26.235 


536.620 
1,634 


10,577,378 


(a)  Exclusive  of  the  copper  produced  in  the  State  during  the 
year  from  ore  imported  for  treatment  from  other  States  of  the 
Commonwealth.  (6)  Made  chiefly  from  scrap,  ore  being  smelted 
in  1907  only,  (c)  See  silver-lead,  (d)  Value  at  smelting  works. 
(e)  Value  at  quarries  of  quantity  disposed  of.  (/)  The  bulk  of 
the  silver  is  contained  in  the  concentrates,  &c,  despatched  from 
the  Broken  Hill  Field  and  treated  outside  the  State.  (?)  Quantity 
exported  only,  (h)  Exclusive  of  tin  refined  in  the  State  from 
imported  ores. 

N.B.— The  "tons  "  are  tons  of  2240  lb. 

Patents. 

Briquettes  for  metallurgical  and  other   purposes.     W.    F. 

Collins,  Mong-tse,  China.      Eng.  Pat.   17,546.  July  31, 

1907. 
Finely-divided  ore,  or  a  mixture  of  ore,  fuel,  and  lime, 
etc..  is  made  into  briquettes  by  adding  3 — 6  per  cent, 
of  solid  water-glass,  passing  the  mixture  through  a 
heated  chamber  into  which  steam  is  injected,  and  moulding 
under  pressure.  A  metallic  oxide  or  a  calcium  compound 
may  also  be  added  to  the  mass. — A.  G.  L. 

Iron  or  steel  ;     Manufacture  of by  the  open  hearth 

process  or  in  electrical  furnaces.      J.  Flohr,  Dudeiange, 
Luxembourg.     Eng.  Pat.   19,348,  Aug.  28,   1907. 
Briquettes,  of  high  specific  gravity,  composed  of  iron 
oxide,  rolling  mill  scale,  iron  scrap,  etc.,  with  lime,  and 
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made  under  high  pressure,  are  added  to  the  partially 
refined  molten  bath  of  metal.  The  briquette  sinks 
through  the  slag  and  accelerates  the  refining. — F.  R. 

Malleable  iron  and  steel  and  other  alloys  of  iron;    Process 

for    the    manufacture    of ,    and   apparatus    relating 

thereto.  E.  C.  R.  Marks,  London.  From  Rombacher 
Hiittenwerke,  W.  Schemann.  and  J.Bronn,  Rombach, 
Germany.     Eng.  Pat.  25,400,  Nov.   15,   1907. 

Ferro-manganese  is  separately  melted  in  a  special 
three-phase  electric  tilting  furnace,  consisting  of  a  number 
of  intercommunicating  channels,  heated  by  direct  resist- 
ance. The  required  amount  of  ferro-manganese  is  then 
added,  in  the  molten  state,  to  the  iron  or  steel.  The 
molten  alloy  may  be  added  to  the  steel  in  the  casting 
ladle,  thus  preventing  reduction  of  phosphorus  or  sulphur 
from  the  slasr  in  the  converter. — F.  R. 


Armour  plates,  projectiles  and  other  bodies ;    Steel  suitable 

for   the   manufacture   of .     Comp.    des    Forges    et 

Acieries  de  la  Marine  et  D'Homecourt.  St.  diamond, 
France.  Eng.  Pat.  25,742,  Nov.  20,  1907.  Under  Int. 
Con  v.,  Sept.  7,  1907. 

Armour  plates,  etc.,  are  made  of  steel  containing  0-65 — 
0"80  per  cent,  of  carbon,  3 — 4  of  chromium,  and  about 
2-5  of  nickel.  After  being  rolled,  the  plate  is  annealed 
twice,  first  at  850—900°  C,  and  then,  for  a  shorter  period, 
at  about  775°  C.  At  this  stage  the  steel  possesses  a  fine 
texture,  and  can  be  cut  easily.  The  plate  is  next  heated 
to  775°  C,  quenched  in  oil,  annealed  at  775°  C,  reheated 
to  650 — 675°  C,  and  quenched  in  water.  The  steel  now 
possesses  a  fibrous  texture  and  becomes  very  resilient. 
The  body  of  the  plate  is  finally  heated  to  675°  C,  whilst 
one  face  is  heated  to  800°— 850°  C,  and  this  face  is  then 
sprinkled  with  water,  whereby  it  becomes  glass-hard, 
whilst  the  bodv  of  the  plate  retains  its  fibrous  structure. 

—A.  G.  L. 

Coffer  and  copper  alloys  [containing  iron] ;     Process  for 

/miking  dense  and  uniform  castings  from .     W.  P. 

Thompson,  London.  From  Laboratorium  fiir  chem. 
Feuerschutz  und  Loschmittel  C.  Gautsch,  G.m.b.H., 
Munich,  Germany.     Eng.  Pat.  419,  Jan.  7,  1908. 

In  order  to  obtain  sound  castings  of  copper  and  especially 
of  copper-iron  alloys,  without  the  use  of  zinc,  aluminium, 
nickel,  or  other  "  iron-carrier,"  80  grms.  of  sodium 
bicarbonate,  potassium  bicarbonate,  or  a  mixture  of  the 
two,  are  added  to  50  kilos,  of  the  material  to  be  melted. 
Just  before  casting  the  metaj,  a  further  addition  of  10  grms. 
of  the  fixed  alkali  bicarbonate  and  50  grms.  of  ammonium 
carbonate  is  made,  with  vigorous  stirring.  Phosphorus 
may  also  be  added  as  usual. — A.  G.  L. 


Copper ;      Process   of   hardening .     H.    V.    Draper, 

Assignor  to  G.  A.  Hancock,  Springfield,  Mo.     U.S.  Pat. 
89i;,032,  Aug.   18,   1908. 

An  intimate  mixture  of  powdered  alum  and  arsenic  is 
added  to  molten  copper,  which  is  then  further  heated 
and  the  whole  agitated  before  cooling. — F.  R. 


Concentrates  and  slimes;    Process  of  saving  ilt<   vafyues  of 

.     S.  M.  Smith,  Boise,  Idaho.     U.S.  Pat.  895,509 

An-.   II,   L908. 

The  crushed  ore.  or  gangue  is  subjected  bo  the  action  of 
wiiii-i  in  such  -i  way  that  the  outflowing  liquid  carries 
the  separated  slimes  over  the  edge  of  the  rcr<-|itacle 
into  onothei   ire  Bel,  where  tin-  mixture  is  carefully  heated 

without    iiuiliiiL'    "i    agitation.     Any   arsenic,    antin \, 

or  sulphur  compounds  which  may  be  present  rise  to  the 
surface.  After  removal  oi  these,  the  liquid  is  decanted 
from  the  Bettled  slimes. — C.  A.  W. 


Furnace  ;  Rotary-retort .     J.  R.  Moffitt.  Denver,  Colo. 

U.S.  Pat,  895,656,  Aug.   11,  1908. 

A  horizontal  cylindrical  retort  is  mounted  so  that  it 
can  be  rotated  within,  but  has  no  communication  with, 
a  combustion  chamber.  Within  the  retort  a  number  of 
longitudinal  "  rabble-troughs "  are  arranged  in  a  ring 
and  are  rotated  with  the  retort.  Each  "  rabble-trough 
has  an  air-chamber  through  which  compressed  air  can 
be  delivered  to  the  troughs  but  from  which  the  air  is 
cut  off  during  the  time  that  they  are  moving  downwards. 
Each  trough  is  also  provided  with  an  ore  receptacle  into 
which  the  material  to  be  treated  is  charged. — W.  H.  C. 

Ores ;    Method  of  treating .     R,  Baggalev,  Pittsburg, 

Pa,     U.S.  Pat.  895,939,  Aug.  11,  1908. 

The  ore,  containing  oxidisable  compounds  and  therefore 
of  some  calorific  value,  is  previously  dried  and  heated  to 
a  point  below  the  fusion  point  of  the  natural  fuel  elements 
contained  therein,  by  means  of  the  waste  gases  from  the 
furnace.  While  still  hot,  it  is  thrown  on  to  a  molten 
bath  of  matte,  low  in  grade  but  rich  in  oxidisable  elements, 
and  the  reaction  is  assisted  by  means  of  a  blast. — C.  A.  W. 

Ores ;      Volumetric   classifier  for .     J.    C.    Demaret. 

Fr.  Pat,  388,753,  June  7,   1907. 

The  apparatus  consists  of  a  slightly  inclined  screen  of 
which  one  extremity  is  immersed  in  water  contained  in 
a  bath  of  pyramidal  form.  The  water  charged  with  the 
material  is  caused  to  fall  on  the  screen  at  its  lowest 
extremity  until  the  level  in  the  bath  has  reached  a  certain 
point,  when,  by  the  automatic  opening  of  a  valve,  it  is 
allowed  to  flow  away.  By  a  series  of  oscillatory  motions 
the  material  is  made  to  ascend  the  plane,  and  in  this  way 
is  subjected  to  a  sifting  action  while  on  the  surface  of  the 
water.  The  portion  going  through  the  screen  passes 
away  with  the  outflowing  liquid  at  the  bottom  of  the  bath, 
the  residue  being  collected  at  the  top  of  the  screen. 

— C.  A.  W. 

Aluminium  ores  ;     Treatment  of .     Soc.  de  Electro- 

Metallurgie  du   Sud-Est.     Fr.    Pat.    389,008,   June    15, 
1907. 

The  invention  relates  to  the  method  of  extracting 
aluminium  from  its  ores  by  fusion  with  sodium  carbonate 
and  extraction  of  the  resulting  aluminate  with  water. 
It  is  found  that  the  practice  of  adding  a  certain  quantity 
of  chalk  or  lime  to  the  ore  does  not  completely  prevent 
the  solution  of  the  silica.  By  the  use  of  barium  carbonate 
a  more  complete  elimination  is  obtained,  but  the  alumina 
only  partially  goes  into  solution.  It  is  therefore  proposed 
to  employ  a  mixture  of  chalk  or  lime  with  the  carbonate 
of  barium  or  any  other  alkaline-earth  metal. — C.  A.  W. 

Muffle  furnaces.     F.    Sollner  and   H.   Koppel,    Oberred- 

witz,    Germany.     Eng.    Pat.    17,216,   July   27,    1907. 

See  Fr.  Pat.  379,420  of  1907  ;  this  J.,  1907,  1283.— T.  F.  B. 

Copper  ;    Process  for   the   removal  of from  cop  pi  r, 

/in,  antimony,  and  h-ad  alloys.     W.  Richter,  Emmerich 
on  Rhine,  Germany.     Eng.  Pat.  19,106,  Aug.  23,  1<'<>7. 

8bb    Ger.    Pat.    L95,792;     this   J.,  1908,    574.— T.  F.  B. 

Steel;   Impts.  m.  and  means  for  ust   in,  the  manufacture 

of .     Felten     und     Guilleaume     Lahmeyerwerke 

Act.-Ges.,  Frankfort  on  Maine,  Germany.     Eng.    Pat. 
24,213,  Nov.  I,  L907.     Under  Int.  Conv.,  Nov.  I,  L906. 

See  Fr.  Pat.  383,46]  of  1907  ;  this  .1.,  1908.  344.— T.  F.  B. 

Metallurgical  process  and  apparatus  especially  suitable 
for  tin  production  of  steel.  S.  Z.  de  Ferranti.  Fr.  Pat, 
888,822,  Apn!  3,  1908.  Under  Int.  Conv.,  April  9, 
I 'JOT. 

Si, i   Eng.  Pat.  8255  oi  L907  ;   this  J.,  1908,  631.— T.  F.  B. 
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Iron-Hast  furnace   gases;    Apparatus   for   washing . 

B.   H.   Thwaite.   London.     U.S.   Pat.  896,175,   Aug.    Is. 

1906. 
See  Eng.  Par.  14,787  of  1904  :  this  J..  1905,  836.-*  T.  F.  B. 

Metals;    Manufacture  of   molten .     B.    B.   Thwaite 

and  W.  Denies.  London.  U.S.  Pat.  895,513,  Aug.  11, 
1908. 

3      fog.  Pat.  28,573  of  IBM;  this  J..  1907.  1282.— T.  F.  B. 

Metals  :     Mtthod     of     manufacturing .       H.     Gold- 

schmidt  and  O.  Weil.  Assignors  to  Th.  Goldschmidt.  Essen 
on  Ruhr,  Germany.     OS.  Pat.  895,628,  Aug.  11,  1908. 

See  Fr.  Pat.  358.071  of  1905  ;  this  J.,  1906.  185.—  T.  F.  B. 

Tantalum  ;    Process  of  hardening .     W.   von  Bolton. 

Chariottenburg,     Assignor    to     Siemens     und     Halske 

A.-G.     U.S.  Pat.  896,705,  Aug.  25,  1908. 
See  Addition  to  Fr.  Pat.  321.412  of  1902;    this  J.,  1906, 
'213.— T.  F.  B. 

Tantalum  ;     Process    for    hardening    soft    metallic . 

Siemens  und  Halske  A.-G.  First  Addition,  dated 
March  18.  1908.  to  Fr.  Pat.  357.714.  Sept.  14,  1905. 
Under  Int.  Conv..  March  26,   1907. 

See  Eng.  Pat.  6051  of  1908  :   this  J.,  1908,  904.— T.  F.  B. 

Tantalum  ;     Process    for    hardening    soft    metallic . 

Siemens  und  Halske  A.-G.  Second  Addition,  dated 
March  18,  1908.  to  Fr.  Pat.  357.714.  Sept.  14,  1905. 
Under  Int.  Conv.,  March  26,  1907. 

See  Eng.  Pat.  6050  of  1908  ;   this  J.,  1908,  756.— T.  F.  B. 

filicides  of  calcium,  barium,  and  strontium  ;    Process  for 

preparing     the .     Th.      Goldschmidt.     Fr.      Pat. 

388.638.  March  19,  1908. 

>ee  Ger.  Pat.  199,193  of  1907  ;    page  948.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(j.)_ELECTRO-CHEMISTRY. 

Air  ;     Combustion  of in  the  electric  flame  arc.     II. 

and  III.  Behaviour  of  the  electric  flame  arc  in  oxygen. 
IV.  Behaviour  of  the  electric  flame  arc  in  nitrogen. 
\.  Grau  and  F.  Russ.  Sitzungsber.  K.  Akad.  Wise., 
Wkn,  117,  Abth.  IIA.,  321—371.  Chem.  Zentr.,  1908, 
2,  66*— 668.     (See  this  J„  1907,  619.) 

The  experiments  were  made  with  a  vertical  arc  between 
platinum  electrodes,  the  arc  being  surrounded  by  a  cooled 
•quartz  tube.  The  gases  from  the  interior  of  the  electric 
flame  were  withdrawn  by  suction  through  the  upper 
■electrode,  which  was  hollow.  The  ratio  of  the  number 
-of  watts  actually  consumed  to  the  number  obtained  by 
■calculation  (watts  :  volt-amperes)  was  found  to  be 
constant  for  arcs  of  different  lengths,  but  was  greater  in 
Oxygen  than  in  air  and  in  nitrogen.  With  rising  content 
■of  oxygen  in  the  gas  mixture,  the  potential  of  the  arc 
and  the  consumption  of  energy  in  the  arc  at  constant 
strength  of  current  increases,  being  at  a  maximum  in 
pure  oxygen,  and  greater  in  air  than  in  nitrogen.  The 
potential  of  the  arc  in  oxygen,  air,  or  nitrogen  is  a  linear 
function  of  the  velocity  of  the  gas.  Variations  of  pressure 
influence  the  potential  of  the  arc  only  in  the  case  of 
oxygen,  in  which  case  the  potential  is  a  linear  function 
of  the  jjressure,  between  700  and  800  mm.  ol  mercury. 
The  concentration  of  nitric  oxide  in  the  reaction-products 
depends  upon  the  strength  of  cunent,  but  attains  a 
maximum  at  a  relatively  low  current  strength  (about 
6*1  ampere).  The  nitric  oxide  equilibrium  is  independent 
of  the  length  of  the  arc  (from  3  to  7  cm.)  and  of  the 
consumption  of  energy  (above  136  watts,  corresponding 
to  0*1  ampere)  ;  in  air,  equilibrium  is  attained  with 
■5*5  per  cent,  of  nitric  oxide  by  volume  ;    and  in  a  mixture 


of  equal  volumes  of  oxygen  and  nitrogen,  with  6-6  per 
cent  of  nitric  oxide..  With  the  authors'  apparatus, 
using  an  arc  5  cm.  long,  a  yield  of  500  kilos,  of  nitric  acid 
per  kilo.-watt  year  could  be  attained,  the  concentration 
oi  nitric  oxide  in  the  gaseous  reaction-product  being 
about  3  per  cent,  by  volume. 

The  authors  also  examined  the  methods  for  the  quan- 
titative analysis  of  nitrous  gases,  and  found  that  trust- 
worthy results  could  be  obtained  by  measuring  the 
oxygen-content  of  the  gases  after  absorption  of  nitrogen 
peroxide  bv  sulphuric  acid  or  N/A  sodium  hydroxide 
solution.  For  absorbing  nitrogen  peroxide  from  gases 
in  motion,  concentrated  sulphuric  acid  gives  better 
results  than  alkali. — A.  S. 

Moist  nitrogen  and  moist  nitric  oxide  ;  Action  of  the  silent 

electric  discharge  upon .     W.  Lob.     Z.  Elektrochem., 

1908,  14,  556—558. 
The  effect  of  the  silent  electric  discharge  on  moist  nitrogen 
is  the  production  of  small  quantities  of  ammonia  anrt 
nitrous  acid,  the  latter  in  slight  excess  ;  no  nitric  acid 
is  formed.  The  excess  of  nitrous  acid  over  ammonia, 
combined  with  the  fact  that  free  hydrogen  is  found  with 
the  residual  nitrogen,  makes  it  probable  that  two 
reactions  occur  :  u 

(a),  N2  +  4H20  =  2HNO,  +  3H2:(&),  ^2  +  3H2  =  2MIs. 
Moist  nitric  oxide  at  once  turns  deep  brown  in  colour 
under  the  influence  of  the  silent  discharge,  and  there 
is  a  rapid  contraction  in  volume;  finally  the  colour 
disappears  and  nitrogen  only  remains.  The  contraction 
corresponds  to  the  reaction:  5NO  =  2N2+N02  +  30,  the 
nitrogen  peroxide,  here  indicated,  reacting  with  water 
to  form  nitric  and  nitrous  acids,  and  the  latter  becoming 
oxidised  to  nitric  acid  bv  the  excess  of  oxygen,  as  shown 
by  the  results  of  titration.  Small  quantities  of  ammonia 
ale  also  formed  during  the  discharge.— F.  Sodn. 

Accumulator  of  light  weight.     R.  Goldschmidt.     Bull.  Soc. 

Chim.  Belg.,  1908,  22.  317—327. 
The  zinc-nickel  couple  is  used.  The  plates  are  of  iron 
aauze  12  by  10  cm.  The  anode  plate  is  coated  electro- 
fvticallv  with  spongy  nickel,  using  a  solution  of  nickel 
fiuosilicate  containing  a  trace  of  cobalt  fluosihcate  as 
electrolvte.  The  cathodes,  of  iron  gauze,  are  coated 
with  zinc  also  from  a  fiuosilicate  solution.  The  zmc 
thus  deposited  readilv  oxidises  in  the  air,  even  when  moist, 
with  rise  of  temperature.  The  electrolyte  used  m  the 
cell  is  a  solution  of  carbonate  of  sodium  or  potassium. 
The  E.M.F.  of  the  nickel-zinc  cell  is  50  per  cent,  greater 
than  that  of  the  nickel-iron  cell.—  R.  L.  S. 

Aluminium  ;     Nature  of  the  surface  film  formed  on , 

and  the  aluminium-magnesium  cell.  H.  T.  Barnes  and 
G.  W.  Shearer.  Trans.  Amer.  Electrochem.  Soc,  1908, 
13,  169—170. 
The  electromotive  force  developed  between  aluminium 
and  magnesium,  has  been  shown  to  be  due  to  the  action 
of  oxygen  in  the  electrolyte,  on  the  surface  of  the 
aluminium.  The  probable  chemical  effect  is  the  oxidation 
of  the  aluminium  to  hydroxide,  with  the  production  of 
hydrogen  peroxide  (see  this  J„  1908,  452).  When 
aluminium  is  immersed  in  pure  water,  charged  with 
oxven  measurable  quantities  of  hydrogen  peroxide  are 
produced,  which  indicates  that  the  film  formed  on  the 
surface  of  aluminium  when  exposed  to  moisture,  consists 
of  aluminium  hydroxide. — F.  R. 

Metals  ■      Rapid    elect roanalytical    separation     of . 

H.  J.  S.  Sand.     See  XXUL 

Patents. 

Ozonising  air  [electrically].      Siemens  Bros    and  Co.,  Ltd. 

From  Siemens  und   Halske  A.-G.,   Berlin.     Eng.   Pat. 

6105,  March  19,  1908. 
Plain  metal  rods  or  plates,  alternating  with  metal  rods 
or  plates  covered  with  a  dielectric,  are  fixed  in  a  suitable 
frame,  thus  forming  a  grid  across  the  air  passage  or 
conduit.  In  an  alternative  form,  each  set  of  rods  is 
intertwined  into  the  form  of  a  net,   thus   forming  two 


946 


Cl.  XL— ELECTRO-CHEMISTRY  &   ELECTRO-METALLURGY. 


[Sept.  30,  1903. 


opposed  gratings  through  which  the  air  must  pass. 
Efficient  generation  of  ozone  may  be  obtained,  with 
either  slowly  or  quickly  moving  air  currents,  without 
water  cooling. — B.  X. 

Ozoniser.     G.  Erlwein.     Ger.  Pat.  200,302,  Nov.  IS.  1906. 

The  claim  is  for  the  use  of  electrodes  composed  of  lead 
peroxide,  manganese  peroxide,  iron  oxides,  or  lead  oxide, 
or  of  suitable  supports  coated  with  these  substanc  s 

—A.  S. 

Furnace  ;     Electric  — —  with  blowpipe.     B.  H.  Berruet, 
Fr.  Pat.  388,236,  March  17,  1908. 

One  or  more  of  the  electrodes  may  be  made  in  the  form 
of  a  blowpipe,  for  projecting  on  to  the  material  to  be 
treated  a  blast  flame,  which  heats  the  material  and 
renders  it  conductive,  thus  inducing  the  formation  of  an 
electric  arc  between  the  blowpipe  electrode  and  the 
charge.  The  blowpipes  may  be  made  movable,  so  as  to 
direct  the  combined  flame  to  any  required  point.  The 
material  may  be  introduced,  either  wholly  or  partially, 
through  the  blowpipes,  so  as  to  permit  of  a  preliminary 
heating. — B.  X. 

Particles  carried  away  by  gaseous  substances  ;    [Electrical) 

process  of  separating .     F.  G.   Cottrell.     Fr.  Pat. 

388,238,  March  17,  1908. 

The  particles  in  suspension  in  a  gaseous  mass  may  be 
precipitated  by  means  of  electric  discharges,  which 
traverse  the  mass  between  two  electrodes,  one  of  which 
is  smooth  and  the  other  provided  with  threads  (of  glass 
wool,  etc.)  or  fine  projections.  The  electrodes  have  an 
unchanging  polarity,  the  discharges  being  produced  by 
an  alternating  current,  an  interrupter  establishing  the 
current  at  intervals  synchronous  with  the  alternations. 
An  appropiiate  current  of  air  prevents  the  deposition  of 
the  particles  on  the  electrodes.— B.  N. 

Hydrogen,  and  oxygen  ;    Preparation  of simultaneously, 

by  electrolysis.     G.  Aigner.      Ger.  Pat.  198,626,  Nov.  13, 
1906. 

The  alkaline  electrolyte  is 
contained  in  an  iron  vessel, 
G,  in  which  an  iron  drum, 
T,  rotates,  the  outer  sur- 
face of  the  latter  being 
amalgamated.  The  upper 
part  of  G  is  divided  into 
two  compartments,  R  and 
Rlf  by  the  partition,  S, 
which  extends  downwards 
nearly  to  the  drum,  T. 
The  oxygen  and  hydrogen 
are  led  oil'  through  separate 
outlets  in  the  cover,  I).. 
Ibe  electrolyte  is  introduced 
and  withdrawn  through  i  he 
opening,  L.  At  the  anode, 
A,  hydroxy]  ions  are. 
depolarised,  with  fofmatfqn  of  urate?  and  gaseous 
Oxygen,  the  latter  escaping  into  the  com  pa;  t  men! .  !:, 
whilst  an  equivalenl  quantity  of  sodium  ions  is 
depolarised  and  combines  chemically  with  the  amalgam 
on  the  surface  of  the  drum  adjacent  to  the  anode. 
When    this    portion  of  the  drum  comes    lielow  the  cathode, 

K,  hydroxy]  ions  are  depolarised  with  formation  of 
.odium  hydroxide,  thesbcuum  being  re-dissolved  from 
the  amalgam,  whilst  sodium  ions  arc  depolarised  with 
formation   of  sodium  hydroxide  and  gaseous   hydrogen 

—A.  S. 

or  mixtures  of  gait*,  e.g.,  air  ;    Process  for  heating 

by  electric  flames.     K.  Hiehle.     Ger;  Pat.  200,006 

l'<  b.  13,  1007. 

Iw  •"'•  '«  ]<•(!  into  the  flame  throujgh  a  channel  formed 
between  the  two  eleotrddes.    The  claim  i •  tor  the  dispoi  al 


of  the  electrodes  in  such  a  manner  that  the  passage  for 
the  air  is  of  an  annular  shape,  diverging  in  the  direction 
of  flow  of  the  air. — A.  S. 

Electricity  ;     Thermoch(  micdl  generation  of .     L.   P. 

Basset.  Assignor  to  M.  B.  de  Labarthe,  Paris.  U.S.  Pat. 
895,715,  Aug.   11,  1908. 

See  Fi.  Pat.  356,442  of  1905  ;  this  J.,  1905,  1312.— T.  F.  B. 

Chromic  acid  from  chromic  sulphate;     Process  of  eleclro- 
lyjticaUy  producing .     G.  Adolph,  Ammendorf,  and 

A.  Pietzsch,  Assignors  to  Chem.  Fabr.  Buckau,  Magde- 
burg, Germany.     U.S.  Pat.  895,930,  Aug.  11,  1908.' 

See  Fr.  Pat.  377,027  of  1907  ;  this  J.,  1907,  1054.—  T.  F.  B. 

Elect roh/sis  of  fluids  ;  Apparatus  for  the .  E.  Weichert, 

Augsburg,  Germany.     U.S.  Pat.  896,184,  Aug.  18,  1908. 

See  Fr.  Pat.  370,718  of  1906  ;  this  J.,  1907,  261.— T.  F.  B. 

Batter>/  :  Secondary .     L.  Fiedler,  London.     U.S.  Pat. 

896,981,  Aug.  25,  1908. 

See  Eng.  Pat.  5493  of  1906  ;   this  J.,  1907,  326.—  T.  F.  B. 

Electric  furnafa.     J.   Harden,   Assignor  to  The  Grondal 
Kjellin  Co.,  London.     U.S.  Pat.  897,203,  Aug.  25,  1908. 

See  Eng.  Pat.  8445  of  1907  ;   this  J.,  190S,  816.— T.  F.  B. 

Electric  currents  of  high  frequency  ;     Production   of . 

Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  388,473, 
March  28,  1908.     Under  Int.  Conv.,  March  27,  1907. 

See  Eng.  Pat.  12,220  of  1907  ;  this  J.,  1908,  816.— T.  F.  B. 

Ozone  from   oxygen    or  atmospheric  air  ;    Apparatus   for 

producing .     J.  R,  Craig,  jun.     Fr.  Pat.  388,982, 

April  6,  1908.     Under  Int.  Conv.,  April  6,  1907. 

See  Eng.  Pat,  8036  of  1907  ;   this  J.,  1908,  453.— T.  F.  B. 

Electrolytic   apparatus   for    purifying   liquids.     U.S.    Pat. 
894,435.     See  XYJIIB. 

Filament  for  electric  lamps.     U.S.  Pat.  896,060.     See  II. 

Oxides    of    nitrogen ;     Preparation   of .     Ger.    Pat. 

200,138.     See  VII. 

(£.)—  ELECTRO-METALLURGY. 

Iron  ;  Electrical  testing  of during  annealing.     E.  E.  F. 

Creighton.     Trans.  Amer.  Electrochem.  Soc,  1908,  13, 
;    127—131. 

In  order  to  determine  the  proper  method  of  annealing 
iron  for  commercial  electrical  use,  a  special  furnace  was 
designed,  which  permitted  the  measurements  of  the 
hysteresis  and  eddy  currents,  for  all  values  of  temperature, 
up  to.  ami  down  from,  the  temperature  at  which  the  iron 
becomes  non-magnetic.  The  whole  apparatus  was 
enclosed  in  an  air-tight  case  in  order  that  different  gases 
might  lie  substituted  for  air.  Certain  gases  had  a  marked 
effect  on  the  iron  at  temperatures  above  that  at  which 
magnetism  disappears.  Ammonia  gas  rendered  the 
metal  completely  unfit  for  electrical  work,  probably 
owing  to  the  occlusion  of  nitrogen  by  the  iron. — F.  R. 

grasses;       Additional    experiments     on     tin     electrolytic 

corrosion    of .     A.  T.  Lincoln  and  G.  ('.    Kartells. 

Trans.  Amer.  Electrochem.  Soc,  loos.  13.  331—336. 

In  continuation  of  the  experiments  on  the  electrolytic 
corrosion  of  brasses,  in  solutions  of  various  salts  (sec 
this  .1..  1908,  1<>7),  similar  experiments  were  made,  using 
synthetic  sea  water  and  solutions  of  commercial  bath 
salt.     Thirteen  anodes,  composed  of  alloys  ranging  from 

3  to  '.>:>■.")  per  cent,  of  copper,  were  corroded  simultaneously, 
using    a     current     of    ahout    0-03    ampere.       The    relative 

amounl  oi  corrosion  was  determined,  together  with  tin 
percentage  of  cupper  in  the  oorrosion  product,  and  the 
current     efficiency.      The     total    amount     of    corrosion 

decreased  with  the  decrease  of  the  copper  content  of  the 
alloy,  until  luasses  containing  about  53  per  cent,  ol 
copper    were    reai  lied,    when    it    remained    constant.      The 
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corrosion  products  of  brasses  of  over  53  pe*  beat,  of  copper 
wove  of  similar  composition  to  the  original  alloy,  but 
of  those  containing  less  oopper,  and  in  which  y-orystals 
wore  present,  the  corrosior#  product  consisted  of  zinc 
compounds  practically  free  from  copper. — F.  1!. 

Iron  ':    Corrosion  of from  the  electrochemical  stand- 
point.    V.F.  Burgess.     Sea  X. 

conduit  :     Electrochemical  corrosion  of  the  Rochester 
.     R.  H.  Gains,     gee  X. 


Patents. 

Metal  :     Production    of   — 

H.  Schmidt,  Cologne-on-the-Rhine. 
^    S,   1907. 


-    [electrolytically]. 
Eng.  Pat.  18,043, 


Fig.  1: 


. — ,.,.„,...,*., 


Fig.  2. 


X 


Fig.  3. 

Electro-deposits,  which  can  be  readily  removed  from 
the  cathode  or  base,  are  obtained  by  employing  the 
cathode  also  as  anode,  at  an  electromotive  force  at  which 
no  visible  alteration  takes  place.  The  rotary  cylinder,  a, 
is  used  as  cathode,  the  current  passing  from  the  source,  b, 
to  the  anodes,  d,  through  the  electrolyte  to  a,  and  back 
to  b.  Metal  is  deposited  on  the  cylinder,  and  as  the 
latter  rotates,  the  metal  passes  into  the  space,  /,  isolated 
from  the  bath  by  the  partitions,  g.  A  current  from  the 
battery,  h,  passes  to  the  cylinder,  a,  as  anode,  thence 
to  the  cathode,  k,  and  back  to  the  battery,  h.  In  passing 
through  the  space,  /,  the  surface  of  the  cathode  is 
'"  anodically  polarised,"  and  the  metal  subsequently 
deposited  thereon  will  not  adhere,  and  may  be  readily 
withdrawn  at  the  point,  m,  as  "  an  endless  strip  of  metal 
foil."  The  electromotive  force  required  for  the  "  anodic 
polarisation  "  varies  with  the  thickness  of  deposit 
required  ;  for  thin  foil  to  be  ground  into  bronze  it  is  about 
3  volts,  but  for  thicker  deposits  of  nickel,  "  of  the  thickness 
of  tin  foil,"  it  is  about  1  -3  volts.  In  producing  "  an 
endless  hollow  pipe  "  of  metal,  a  second  isolating  .-pace,  n 
(see  Fit?.  -),  is  provided,  and  templates,  o,  (over  the 
deposited  metal  along  certain  lines..    At  the  latter,  the 


surface  of  the  cathode  will  not  be  "  anodically  polarised," 
and  the  metal  deposited  when  the  cylinder  passes  through 
,i.  will  adhero  to  that  deposited  when  passing  through  q, 
is  shown  at  /■  (  Filt.  3),  whilst  both  deposits  will  be 
separate  where  the  first  deposit  has  been  polarised  in 
pissing  through  n.  The  strip  will  have  the  section 
shown  in  Fig.  3,  and  by  cutting  the  strip  longitudinally 
at  the  points,  r,  separate  thin  pipes  of  foil  may  be  obtained. 

— B.  X. 

ring  silver-plated  surfaces  of  glasses  or  mirrors   with 

a  protective  metal  layer  ;    Electrolytic  processes  for 

mid  apparatus  therefor.  J.  H.  Monge,  St.  Gilles-lez- 
Bruxelles,  Belgium,  and  C.  Arzano,  La  Madeleine-lez- 
Lille,  France.  Eng.  Pats.  10,538,  16,539,  and  18,210, 
Aug.   12,  1907. 

(1).  Silver-plated  surfaces  of  glasses  or  mirrors  are 
coated  with  a  protective  layer,  such  as  copper,  by  treating 
the  mirror  as  cathode  in  a  neutral  electrolytic  bath,  the 
neutral  state  being  maintained  by  the  combined  action 
of  a  non-soluble  and  a  soluble  anode.  For  this  purpose, 
a  compensating  bath  is  connected  to  a  working  electrolytic 
bath,  and  a  circulation  of  the  liquids  in  the  two  is  main- 
tained by  a  suitable  pump.  The  anode  in  the  com- 
pensating bath  is  soluble,  and  that  in  the  working  bath 
is  insoluble,  so  that  whilst  an  alkaline  liquid  is  generated 
in  one  bath,  that  in  the  other  becomes  acid,  or  vice  versa, 
thus  maintaining  a  neutral  condition  of  the  electrolyte. 
(2).  The  cathode  support  has  a  siuface  twice  as  large 
as  that  of  the  anode,  so  that  while  one  or  more  mirrors 
are  undergoing  treatment  opposite  the  anode,  other 
mirrors  may  be  removed  from  or  introduced  into  the 
electrolytic  bath,  and  be  given  a  preliminary  treatment. 
In  the  latter  case,  owing  to  the  distance  of  the  anode  from 
the  cathode,  the  mirrors  receive  only  a  thin  film  of  copper, 
which  assists  the  subsequent  copper  plating  proper. 
The  cathode  consists  of  two  openwork  horizontal  frames, 
covered  with  a  series  or  network  of  copper  blades  forming 
the  cathode  support,  and  the  mirrors  are  placed,  with 
their  glass  surfaces  downwards  on  these,  the  silvered 
surfaces  being  connected  electrically  with  the  copper 
blades,  as  described  in  Pat.  18,210  (see  below).  The 
frames  are  provided  with  cables,  guided  by  rollers,  so 
that  they  may  be  lifted  out  of  or  lowered  into  the  bath, 
whilst  remaining  connected  to  the  source  of  current, 
the  conductors  attached  to  the  copper  blades  being  brought 
outside  the  bath,  and  introduced  into  conductor  tubes 
containing  mercury.  The  anodes  consist  of  horizontal 
rods,  carried  by  a  carriage  provided  with  conductor  rollers 
attached  to  the  anodes,  and  rolling  on  one  or  more 
conductor  rails  connected  to  the  source  of  current.  The 
carriage  is  movable  longitudinally,  and  the  anodes, 
whilst  remaining  attached  to  the  source  of  current, 
may  be  brought  in  turn  over  each  half  of  the  cathode, 
after  the  preliminary  treatment  is  completed.  The 
bath  is  provided  with  inlet  and  outlet  tubes  for  the 
electrolyte,  the  orifices  being  arranged  substantially  at 
the  same  level  above  the  mirrors,  and  arrangements 
are  provided  for  the  agitation  of  the  electrolyte  in  a 
horizontal  direction.  (3).  The  glass  surface  of  the  mirror 
bears  on  the  surface  of  the  cathode  blades,  so  that, 
whatever  the  area  of  the  silvered  surface,  a  cathode 
surface  of  substantially  constant  area  is  obtained,  the 
increased  area  of  the  cathode,  due  to  the  covering  of  the 
open  spaces  of  the  network  by  the  mirror,  being  prac- 
tically balanced  by  the  silver-plated  surface  being  brought 
nearer  to  the  anode,  due  to  the  thickness  of  the  glass. 
In  order  to  distribute  the  current  uniformly  over  the 
silvered  surface  of  the  mirror,  contact  pieces  are  threaded 
and  pivoted  on  insulating  rods,  with  interposed  spacing 
pieces  of  insulating  material.  The  whole  is  freely  movable 
on  the  cathode  support,  so  that  it  may  be  adapted  to 
mirrors  of  any  size.  The  pivoted  contact  pieces  are 
covered  on  the  outer  side,  facing  the  anode,  with  an 
insulating  material,  and  their  conductor  faces  rest  in 
contact  with  both  the  surface  of  the  supporting  cathode 
and  the  edges  of  the  silver-plating  of  the  mirrors.  A 
uniform  distribution  of  current  over  the  silvered  surface, 
starting  from  the  edges  of  the  mirror,  is  thus  obtained. 

— B.  N. 
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Metals  ;    Process  for  the  electro-deposition  of  by  wet 

processes,  dispensing  with  the  preliminary  scouring  of 
the  objects.  A.  Levy.  First  Addition,  dated  March  11, 
1908,  to  Fr.  Pat.  385,058,  Feb.  25,  1907  (this  J.,  1908, 
818). 

In  addition  to  the  substances  mentioned  in  the  main 
patent,  any  inorganic  or  organic  salt  of  the  alkali  metals 
or  of  the  metal  to  be  deposited,  dissolved  in  an  appropriate 
solvent,  such  as  an  alkali  hyposulphite,  sulphite,  or 
bisulphite  may  be  added  to  the  electrolyte. — B.  N. 

Copper  ;    Process  for  obtaining  electrolytic from  oxide 

ores  or  intermediate  products  containing  copper  oxide. 
Siemens  und  Halske  A.-G.  Ger.  Pat.  199,258,  May  30, 
1907. 

The  claim  is  for  an  electrolytic  process,  using  anodes 
smelted  from  the  raw  material  containing  copper  oxide, 
and  rotating  cathodes  in  an  electrolyte  consisting  of  a 
copper  solution  obtained  by  lixiviating  poorer  ores  and 
to  which  sulphurous  acid  has  been  added. — A.  S. 

Electrolytic  colouring  of  objects  having  a  metallic  conducting 
surface.  F.  Fischer.  Ger.  Pat.  199,309,  Oct.  13,  1907. 
The  objects  are  first  coated  electrolytically  with  lead, 
and  then  used  as  anodes  in  a  suitable  electrolyte,  for 
example  a  hot  solution  of  the  phosphates  of  sodium, 
potassium,  or  ammonium.  According  to  the  temperature, 
current-density,  and  duration  of  treatment,  yellow', 
greenish,  brown,  or  red  oxide  coatings  are  produced  on 
the  lead,  and  these  may  be  subsequently  subjected  to 
suitable  chemical  or  mechanical  treatment. — A.  S. 

Ores  ;     Process  of,  and  apparatus  for  extracting  [volatile] 

metals  from .     J.  H.  Reid,  Newark,  N.J.,  Assignor 

to  Electric  Smelters,  Ltd.,  Ottawa,  Canada.  U  S  Pats 
896,245  and  896,413,  Aug.  18,  1908. 

(1).  The  ore  is  passed  through  a  series  of  communicating 
vacuum  chambers,  each  heated  to  a  temperature  suited 
to  the  independent  sublimation  of  one  of  the  metals 
contained  in  the  ore.  Each  chamber  is  provided  with  a 
separate  condensing  chamber.  The  ore  may  be  heated 
to  successive  temperatures  in  one  chamber,  the  sublimed 
metals  being  condensed  successively  and  separately. 
(2).  The  apparatus  consists  of  a  series  of  chambers 
communicating  vertically  and  heated  to  different  tem- 
peratures, by  electric  arcs.  The  ore  passes  down  through 
each  chamber,  whereby  the  metals  are  volatilised, 
separate  condensing  tanks  being  connected  with  each 
chamber.  The  complete  furnace  is  enclosed  in  an  outer 
casing.  Means  are  provided  for  creating  a  vacuum 
in  the  chambers,  tanks,  and  outer  casing. — F.  R. 

Electric  furnace.     Westdeutsche  Thomasphosphat-Werke 

Fr.  Pat.  388,668,  March  28,  1908. 
A  number  of  electrodes  of  alternating  polarity  are 
arranged  on  the  circumference  of  the  fusion  bed  in  such 
a  way  that  the  electric  current  is  obliged  to  circulate 
across  and  around  the  metal  therein.  To  the  same 
end  the  furnace  may  have  a  T-shaped  section  with 
electrodes  of  opposite  polarity  contained  iii  cavities  in 
the  hearth.  Electrodes  of  carbon  or  steel  are  provided 
above  the  hearth  corresponding  to  those  below,  which 
are  always  of  steel  and  preferably  cooled.  It  is  also 
arranged  that  the  circumferential  electrodes  may  be 
connected  pair  by  pair  to  different  sources  of  electricity, 
so  that  various  portions  ,,f  the  melt  are  put  into  different 
circuits,  with  the  result  that  a  more  perfect  admixture 
of  the  components  is  obtained. — C.  A.  \V. 

Metallic  siUcidef  [calcium  silicide]  ;    Pre  pa  ml  ion  of , 

and  iiun  industrial  application.  Comp.  Generate 
d'Electro-Chimie  de  Bozel.  Fr.  Pat.  388,730,  Mar  31 
1908. 

The  preparation  *.i  ,,  metallic  silicide  (that  of  calcium, 
i"i  instance),  by  tin-  reduction  of  a  mixture  of  oxide 
;|,I(I  silica  by  carbon,  in  the  electric  furnace,  is  attended 

«ntb   'lie  formation  of  silicates  which  are  only  reduced 

with  difficulty.  According  to  the  present  'invent  ion. 
Calcium    carbide   is   used,    instead    of   lime,    in    this    process. 


or  metallic  silicon  in  the  place  of  silica.  The  formation 
of  silicate  is  thus  prevented.  Calcium  silicide  finds  an 
application  in  steel  works,  replacing,  with  advantage, 
the  more  expensive  aluminium,  for  preventing  the  for- 
mation of  vesicles  in  the  ingots.  Steels  made  in  this  way 
are  claimed  as  new  products. — F.  Sodn. 

Calcium,   barium,   and    strontium  silicides  ;     Manufacture 

of .     T.  Goldschmidt.     Ger.  Pat,  199,193,  May  19, 

1907. 
An  alloy  of  calcium  and  silicon,  free  from  carbon,  and 
suitable  for  technical  purposes  can  be  prepared  by  melting 
together  lime  and  silicon  in  a  crucible,  muffle,  rever- 
beratory  furnace,  wind  furnace,  or  Martin  furnace.  For 
example,  a  mixture  of  2  parts  of  lime  and  1  part  of  silicon 
is  heated  in  a  crucible  at  the  temperature  of  molten  cast 
iron.  The  silicon  is  partially  oxidised,  and  the  lime  is 
partly  reduced  and  partly  converted  into  slag.  A  fluid 
calcium  silicate  slag  is  produced,  the  composition  of  which 
can  be  so  regulated,  that  the  slag  falls  to  powder  on 
cooling,  thus  allowing  of  the  separation,  by  sifting,  of 
the  grains  of  calcium  silicide  distributed  throughout 
the  mass.  The  composition  of  the  slag  is  controlled  by 
addition  of  fluorspar  and  calcium  chloride.  The  reaction 
proceeds  according  to  the  equation  : 

5CaO+5Si=2CaSi2+3CaO,Si02. 
Silicides   of   barium   and  strontium   can   be  prepared  in 
a  similar  manner. — A.  S. 

Electric  furnace  for  the  continuous  extraction  of  zinc  from 
its  ores.  E.  F.  Cote  and  P.  R.  Pierron,  Lvons,  France. 
Eng.  Pat.  22,283,  Oct.  9,  1907. 

See  Addition  of  Sept.  25, 1907,  to  Fr.  Pat.  385,018  of  1907  ; 
this  J.,  1908,  632.— T.  F.  B. 

[Electric]  furnace  for  effecting  fusion  or  refining.     E.  A.  0. 
Viel,  Paris.     U.S.  Pat.  895,519,  Aug.   11,   1908. 

See  Fr.  Pat.  380,119  of  1907  ;  this  J.,  1907,  1285.— T.  F.  B. 
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AND    SOAPS. 

Cottonseed    oil ;     Halphen's   test  for .      H.    Wagner 

and    J.     Clement.     Z.     Untersuch.     Nahr.     Genussm., 
1908,  16,  145—159. 

The  authors'  experiments,  described  in  detail,  show  that 
the  reaction  is  more  sensitive  when  the  test  is  made 
in  closed  flasks  capable  of  resisting  pressure  than  in  the 
usual  way.  The  proportion  of  carbon  bisulphide  solution 
and  amy!  alcohol  may  be  reduced  to  3  c.c.  for  5  grms. 
of  fat  without  interfering  with  the  intensity  of  the  colora- 
tion, and  even  when  the  test  is  made  in  a  test  tube  closed 
with  a  cork  and  tube  to  act  as  a  condenser,  a  further 
addition  of  the  reagents  does  not  promote  the  reaction. 
If  no  coloration  occurs  after  the  flask  has  been  immersed 
in  boiling  water  for  15  minutes,  the  time  may  be  increased 
to  30  minutes.  Under  these  conditions  an  unmistakable 
red  coloration  will  be  obtained  in  the  presence  of  at  least 
1  per  cent,  of  cottonseed  oil.  The  failure  of  the  appear- 
ance of  the  reaction  in  the  case  of  old  oils  must  be  attri- 
buted to  the  conditions  under  which  they  have  been  kept 
(exposure  to  light  and  air)  rather  than  to  the  length  of 
time.— C.  A.  M 

Japanese     tea*aeed     oil.     M.     Tsujimoto.     ('hem.     Rev. 
Fctt-  u.  Harz-Ind.,  1908,  15,  224. 

TWO  specimens  of  the  decorticated  seeds  of  Then  sinensis 
yielded  23-'.)  and  26*23  per  cent,  of  oil  respectively  The 
oil  obtained  by  expression  from  Tokyo  seed  was  an  oram.',-- 
yellow  liquid  with  a  somewhat  unpleasant  odour  and  hitter 
taste.  It  was  readily  soluble  in  the  ordinary  solvents  for 
oils.  In  the  elaidin  test  it  yielded  a  butter-like  mass  after 
24  hours.      The  following  analytical  values  were  obtained 

— Sp.  gr.  at  I.)  <'..  0-9178;  sfcid  value,  0*74;  saponifi- 
cation value,  191-91;  iodine  value  (Hubl),  90-42  ;  Sehner 
value.  95-6;    Reichert-Meissl  ralue,  0-66;    refraotometex 

readme  at  Jo  '  <'..  I  ■  I7(>7.     Fnlt>/  odds  :— Sp.  gr.  at  98    I 
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5:  in.  pt..  ;i.'i-.">  ('.  :  neutralisation  value.  197-6 ; 
mean  molecular  weight,  283*91  :  ami  iodine  value.  92-86. 
s  ed  oil  resembles  tsobaki  and  sasanqua  oils  (this 
J.,  1908,  464)  in  many  characteristics,  bul  differs  from  j 
them  in  containing  a  greater  amount  of  fatty  acids  more 
unsaturated  than  oleic  acid  and  a  larger  proportion  of 
Bolid  fatty  acids.  It  could  be  used  for  the  same  purposes 
as  those  oils,  but  if  intended  for  food  would  require  careful 
refining  to  eliminate  substances  of  the  nature  of  saponin. 
not  been  prepared  as  a  commercial  oil 
product.— C.  -A.  M. 

Oleic    acid :     Spectral    reaction    of .     J.    Lifschiitz. 

Z.   physiol.   (/hem.    1908,  56.  440—452. 

Oleic  acid  gives  coloured  products  when  treated  with 
various  oxidising  agents  under  certain  conditions,  the  best 
results  being  obtained  with  chromic  acid  in  presence  of 
I  acetic  and  sulphuric  acids.  The  test  is  carried  out 
in  the  following  manner  :  1  drop  of  oleic  acid  is  dissolved 
in  3 — t  c.c.  of  glacial  acetic  acid,  1  drop  of  a  10  per  cent, 
solution  of  anhydrous  chromic  acid  in  glacial  acetic  acid 
is  added  and  finally  10 — 12  drops  of  concentrated  sulphuric 
acid.  The  mixture  is  allowed  to  stand,  whereupon  the 
green  colour  fades  rapidly,  giving  place  to  a  violet  to  cherry- 
red*  which  increases  in  intensity.  The  coloured  solution, 
diluted  if  necessary  with  acetic  acid,  shows  a  strong, 
broadabsorptionband  in  the  green  portion  of  the  spectrum, 
near  the  blue,  and  two  weaker,  narrower  bands,  one  in  the 
green,  near  the  yellow,  and  one  between  the  orange  and 
yellow.  In  the  case  of  glycerides  the  solution  is  liable  to 
become  cloudy  after  the  addition  of  the  sulphuric  acid, 
but  may  be  cleared  by  the  cautious  addition  of  a  few 
drops  of  chloroform.  For  the  detection  of  oleic  acid  in 
presence  of  stearic  or  palmitic  acids,  the  separation  of  the 
solid  acids  may  be  obviated  by  warming  the  reaction- 
mixture  to  T0C — S0C  C.  and  examining  the  warm  solution 
sj>ectroseopica!ly.  The  spectroscopic  examination  may 
lie  made  quantitative  by  diluting  the  warm  solution  with 
glacial  acetic  acid  and  examining  the  intensity-  of  the 
bands  side  by  side  with  known  standards.  Another 
means  of  separating  the  oleic  acid  product  from  the  stearic 
acid  consists  in  adding  to  the  warm  reaction-mixture 
sufficient  chloroform  to  cause  the  separation  of  two  layers 
on  cooling.  The  oleic  acid  product  remains  in  the  lower 
layer,  which  may  be  diluted  for  examination  by  the 
addition  of  concentrated  sulphuric  acid.  The  degree  of 
sensitiveness  of  the  spectral  reaction  is  about  1  :  15,000. 
Wool  fat  does  not  give  this  reaction,  nor  does  oxidised 
oleic  acid.  Fused  trichloracetic  acid  gives  the  same 
spectral  reactions  with  oleic  acid  direct,  and  since  this 
reaction  is  very  similar  to  Tschugajew's  trichloracetic 
acid  test  for  cholesterol,  care  must  be  taken  to  remove  all 
traces  of  oleic  acid  from  the  cholesterol  before  applying 
the  test.— J.  F.  B. 

Sulphoricinoleic    acid ;    Decomposition    of by  diltde 

acids.       P.   Wagner.      Z.   Farben-Ind.,    1908,   7,  284— 
285. 

It  is  usually  accepted  that  sulphoricinoleic  acid  is  decom- 
posed by  dilute  acids  into  ricinoleic  acid  and  sulphuric 
acid.  The  author  shows,  however,  that  the  fatty  acid 
formed  in  the  decomposition  differs  materially  from  ricin- 
oleic acid.  Thus  it  does  not  solidify  at  -  18°  C.,  and  forms 
gelatinous  alkali  salts  and  an  amorphous  lead  salt  which 
is  insoluble  in  ether  ;  whereas  ricinoleic  acid  solidifies 
completely  at-6c   to -10°  CL,   forms    crystalline     alkali 

ilts  and  a  crystalline  lead  salt  which  dissolves  in  ether. 
In  the  author's  opinion  the  new  acid  is  a  dihydroxy  fatty 
acid  formed  in  accordance  with  the  equation — 

C18H33.02.OS03H  +  H20  =  C18H3302O.OH  +  S02  +  H20, 

the  decomposition  thus  being  analogous  to  that  of  sulpho- 

'  L-nzoie  acid  by  alkali  hydroxide.     The  new  acid  and  its 

?latinous  alkali  salts  have  been  used  with  success  in  the 

reparation  of  aniline  dyestuffs  and  in  the  textile  industrv. 

— C.  A.  M. " 

ird  and   other  fats  ;    Determination   of  water   in   . 

K.  Fischer  and  W.  Sehellens.      Sec  XXIIIA. 


drying    oils ;     Radiation    phenomena    of 
Schmidt.     See  XXIV 
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QreaSi  ;  Still  for  treating  rt<  — .     C.  Ellis,  Boston, 

Mass.,  Assignor  to  Ellis-Foster  Co.,  New  Jersey.     U.S. 
Pat.  816,093,  Aug.  18,  1908. 

The  still  consists  of  an  elongated  retort  situated  above  a 
heating  chamber.  A  steam  superheater  is  fitted  in  the 
liea ting  chamber  and  a  perforated  pipe  in  connection  with 
the  superheater  extends  into  the  retort.  The  neck  of  the 
retort  is  provided  with  a  trap  in  which  is  a  vertical  baffle- 
plate  ;  means  are  also  provided  for  drawing  off  the  liquid 
from  the  upper  and  lower  portions  of  the  trap.  This  trap 
is  surrounded  by  a  preliminary  drying  chamber  for  the  wet 
grease,  a  vertical  valved  pipe  connecting  the  drying 
chamber  with  the  retort. — W.  P.  S. 

Oleic  acid ;    Apparatus  for  the  conversion   of into 

stearic  acid  by  the  contact  process.     P.  Schwoerer.     Ger. 
Pat.  199,909,  Dec.  29,  1906. 

The  apparatus  consists  of  a  jacketed  chamber  in  which  is 
mounted  a  screw,  the  blades  of  which  have  upturned  edges. 
The  oleic  acid  flows  down  over  the  upper  faces  of  the  blades 
of  the  screw,  whilst  the  catalytic  agent  (asbestos  impreg- 
nated with  nickel)  is  distributed  on  the  under  sides  of  the 
blades.  By  this  arrangement  the  temperature  of  the 
reaction  chamber  can  be  easily  regulated,  and  the  catalytic 
substance  comes  in  contact  only  with  oleic  acid  vapour, 
thus  avoiding  the  formation  of  tar,  etc.,  which  takes  place 
when  it  comes  in  contact  with  liquid  oleic  acid. — A.  S. 

-Soap  ;    Liquid and  process  of  producing  the  same. 

K.   Lendrich,   Hamburg,  Assignor  to  H.   Lieber,  New 
York.     U.S.  Pat.  895,477,  Aug.  11,  1908. 

A  liquid  soap,  in  which  benzene  is  readily  soluble,  is 
prepared  from  a  mixture  consisting  of  100  parts  by  weight 
of  a  vegetable  oil  rich  in  compounds  of  unsaturated 
fatty  acids  ;  62  parts  of  "  spirits  "  ;  and  37  parts  of  potash 
lye.  The  potash  lye  should  contain  55  per  cent,  of  potas- 
sium hydroxide  and  be  practically  free  from  chlorides 
and  carbonates. — W.  P.  S. 

Soap ;     Method    of    cooling .     F.    Jiirgens,    Sanger  - 

hausen,  Germany.     U.S.  Pat.  896,551,  Aug.  18,  1908. 

See  Eng.  Pat.  18,666  of  1905  ;  this  J.,  1906,  486.— T.  F.  B. 

Oils  ;    Apparatus  for  determining  the  degree  of  viscosity 

and    lubricating    power    of .     Fr.     Pat.    388,621. 

See  XXIII. 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(A.)— PIGMENTS,   PAINTS. 

Patents. 

Pyrites,  pyrites  cinder,  and  the  like  ;  Process  for  utilising 
liquor  obtained  from .  [Preparation  of  zinc  sul- 
phide pigments.]  J.  H.  Thwaites,  Peterborough.  Eng. 
Pat.  27,426,  Dec.  12,  1907. 

This  invention  relates  to  the  recovery  of  compounds, 
and  especially  of  zinc  sulphide  pigments,  from  liquors 
obtained  from  pyrites,  pyrites  cinder,  and  the  like.  To 
the  heated  liquor,  from  which  copper  may  have  been 
already  removed,  zinc  carbonate,  oxycarbonate,  or  oxide 
is  added  in  sufficient  quantity  to  precipitate  all  the  iron 
present,  ferrous  being  oxidised  to  ferric  iron  by  air  or  other 
oxidising  agent.  Any  copper,  lead,  arsenic,  antimony, 
and  cadmium  are  then  removed  from  the  liquor  by  adding 
a  sufficient  amount  of  a  suitable  sulphide,  and  nearly  all 
the  zinc  is  next  precipitated  with  a  soluble  sulphide, 
barium  sulphide  being  preferably  used,  if  a  sulphate  be 
present,  so  as  to  produce  the  pigment  known  as  lithopone. 
The  rest  of  the  zinc,  together  with  manganese,  cobalt, 
and  nickel,  is  precipitated  from  the  remaining  liquor  by  a 
further  addition  of  a  soluble  sulphide,  and  the  final  liquor 
may  be  worked  u\>  for  compounds  of  the  alkalis  or  alkaline- 
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earths.  It  is  stated  that  the  oxides  of  iron  and  aluminium 
precipitated  in  this  process,  which  are  suitable  for  the 
preparation  of  oxide  paints,  etc.,  are  much  more  easily- 
handled  and  washed,  than  when  alkalis  or  alkaline-earths 
are  used  as  precipitants. — -F.  Sodn. 

Zinc  liquors  for  the  manufacture  of  lithopone  ;  Purification 

of    by    electrolysis.     Chem.     Fabr.     Marienhiitte 

Gebr.  Alberti.     Ger.  Pat.  199,493,  June  11,  1907. 

In  the  usual  method  of  purifying  crude  zinc  liquors  by 
boiling  with  zinc  dust,  it  is  very  difficult  to  remove  the 
whole  of  the  cadmium,  which  when  present  imparts  a 
yellow  colour  to  lithopone.  According  to  the  present 
process  the  crude  liquor  is  purified  by  electrolysis  in  a  lead- 
lined  vessel,  which  serves  as  cathode,  the  anode  being  a 
plate  or  bar  of  metallic  zinc  suspended  in  the  liquid. 
The  zinc  dissolves  at  the  anode  and  foreign  metals  are 
deposited  in  a  spongy  condition  on  the  lead  lining  of  the 
containing  vessel.  The  electrolysis  is  continued  until  a 
test-sample  of  the  electrolyte  is  found  to  be  free  from 
cadmium. — A.  S. 

Painting  ;    Manufacture  of  compounds  for .     W.  N. 

Blakeman.     Fr.   Pat.   388,736,  March  31,   1908. 

See  U.S.  Pats.  883,513,  883,514,  883,515,  and  883,516 
of  1908 ;    this  J.,  1908,  456.— T.  F.  B. 

Painting  ;    Manufacture  of  compounds  for .       W.  N. 

Blakeman.     Fr.  Pat,  388,737,  March  31,  1908. 

See  U.S.  Pats.  883,517,  883,518,  883,519,  and  883,520 
of  1908  ;    this  J.,  1908,  456.— T.  F.  B. 

(C.)— INDIA-RUBBER,  &c. 

Elastic  substance  (caoutchouc)  occurring  on  the  shoots 
and  young  leaves  of  Eucalyptus  corymbosa  and  some 
species  of  Angophora.  H.  G.  Smith.  Abs.  Proc.  Royal 
Soc.  N.  S.  Wales,  1908,  July  1st,  vii.— viii. 

The  elastic  substance,  which  is  stated  to  be  a  very  good 
form  of  caoutchouc,  is  produced  at  the  time  the  shoots 
are  developed,  forming  a  protective  coating  over  them, 
which  stretches  and  expands  as  the  buds  expand  and  the 
individual  leaves  are  formed.  It  then  becomes  oxidised 
to  a  white  powdery  substance,  which,  although  it  is  not 
visible  in  the  case  of  E.  corymbosa  and  the  other  Eucalypts 
of  the  same  group,  remains  on  the  leaves  and  can 
be  removed  from  them  by  means  of  ether.  This  white 
substance  is  accompanied  by  small  quantities  of  a  vegetable 
wax,  soluble  in  boiling  petroleum  ether  and  boiling 
alcohol.  In  species  of  Eucalyptus  having  white  pul- 
verulent growth,  such  as  E.  cinerea,  E.  pv.lver  ulenta, 
E.  globulus,  etc.,  the  proportion  of  wax  is  high,  and 
where  the  wax  predominates,  the  elastic  substance  is 
absent,  the  protective  functions  of  the  latter  being 
performed  by  the  wax.  The  amount  of  material  removed 
from  the  fresh,  young  leaves  of  E.  corymbosa,  by  means 
of  ether,  was  0-84  per  cent.,  of  which  0-224  per  cent, 
was  wax  ;  in  the  case  of  E.  cinerea  the  amounts  were 
1  pet  cent,  and  0-355  per  cent,  respectively.  The  elastic 
substance  dissolves  well  in  chloroform,  and  from  the 
solution  a  highly  clastic  sheet  of  rubber  is  obtained  on 
evaporation.  The  other  usual  rubber  .solvents  have 
very  little  action  upon  it.  The  rubber  did  not  melt 
when  heated  to  25M'  <  .,  and  recovered  its  elasticity  on 
cooling  ;  it  vtlcanised  well  when  heated  in  molten 
sulphur.  The  commercial  preparation  of  Eucalyptus 
rubber  does  not    appear   to   be   practicable  on   account 

of  the    high    cost    of   collection,  and  the   rapid    alteration 

undergone  by  the  rubber  on  the  leaf.  Prom  500  grins, 
of  buds  and   young   leaves,  0-78B  grm.   of  rubber  was 

obtained.  The  author  suggests  that  the  possibility  of 
polymej  ising  some  of  the  Kucalyptus  terpenes  is  a  question 

worthy  of  consideration  :    lu-  wishes  to  reserve  to  himself 

the  Chemioal  investigation  of  the  white  powdery  suhstance 

and  of  the  vegetable  wax. — E.  W.  L. 

Thio-ozonvtt*    and   th<    constitution    of    certain    aulpKur 
compounds.     H.   Erdmann.     See  IV. 


Indiarubber   exports   from   Madagascar.     Bd.    of   Tr.    J., 
Sept.  10,  1908.     [T.R.] 

The  export  of  indiarubber  has  decreased  from  301,518'. 
in  1906  to  209,705/.  in  1907.  While  this  diminution  is 
due  principally  to  the  fall  of  prices  on  the  European 
markets,  other  causes  have  contributed  to  lessen  the 
production.  A  duty  of  2d.  per  lb.  imposed  since  February 
on  all  qualities  of  rubber  exported  from  Madagascar 
so  affected  the  low  class  rubber  found  in  the  west  of  the 
island  that  the  value  of  exports  from  the  province  of 
Tulear.  in  the  south-west,  fell  from  46,213/.  in  1906  to 
24,754?.  in  1907,  while  from  Majunga,  on  the  west  coast, 
the  respective  values  in  1906  and  1907  were  76,071/. 
and  43,984/.  In  the  northern  provinces  of  the  island, 
plantations  of  from  700,000  to  800,000  trees  have  been 
almost  entirely  abandoned  owing  partly  to  the  above- 
mentioned  causes  and  also  to  the  impossibility  of  any 
longer  obtaining  labour  in  consequence  of  the  more 
remunerative  employment  offered  to  the  natives  in  the 
recently  formed  mining  camps. 

Bo.hia  rubber.     Indiarubber  J.,  Sept.  7,  1908.     [T.R.] 

The  export  of  rubber  from  Bahia  during  1907  was  less 
by  over  300  tons  than  the  export  during  1906.  The 
diminished  export  during  the  past  year  was  the  resiilt 
of  the  financial  crisis  in  the  United  States,  which  country 
had  been  the  principal  customer  for  Bahia  rubber.  The 
rubber  of  Bahia  is  of  two  kinds,  known  respectively  as 
Manicoba  and  Mangabeira,  both  of  which  are  generally 
inferior  in  quality  to  Para  rubber.  The  financial  crisis 
in  the  United  States  led  to  heavy  reduction  in  price 
of  Para  rubber,  the  figures  touched  during  1907  bavin:.' 
been  as  low  as  2s.  9d.  per  lb.  for  "  fine  hard  "  quality 
and  3s.  2d.  per  lb.  for  "  plantation  "  quality.  Under 
those  circumstances,  coupled  with  the  fact  that  the  stock 
of  medium  (non-Para)  rubber  accumulated  during  1007 
amounted  to  some  10,000  tons,  manufacturers  elected 
to  purchase  only  Para  rubber  during  the  past  year,  and 
thus  the  demand  for  Bahia  rubber  Mas  but  small 
during  the  period  in  question. 


Patents. 

Caoutcliouc   and   resin  ;      Process   and  apparatus  for  the 

separation  of from  latex,  or  from  resinous  products 

containing  caoutchouc.     L.  G.  Worms  and  G.  F.  Flamant. 
First  Addition,  dated  Feb.  24,  1908,  to  Fr.  Pat.  382,571.  \ 
Oct.  4,  1907  (this  J.,  1908,  235). 

In  the  main  patent  the  use  of  mixtures  consisting  of  a 
liquid  which  dissolves  both  caoutchouc  and  resin,  and 
a  liquid  which  dissolves  resin  but  precipitates  caoutchouc 
from  its  solutions,  is  claimed  for  the  purpose  of  extracting 
resins.  In  the  present  addition,  two  other  solvents, 
belonging  to  the  former  category,  are  named  as  suitable 
for  use,  viz.,  ethyl  ether  and  carbon  bisulphide. — E.  W.  L. 

Vulcanised  gums  ;     Process  for  the  regeneration  of . 

E.  A.  L.  Rouxeville.  First  Addition,  dated  May  1*. 
1907,  to  Fr.  Pat.  375,709,  Mav  21,  1906  (this  J.,  1907, 
935). 

In  order  to  remove  the  resins  with  which  the  vulcanised 
waste  has  been  heated,  the  following  substances,  in 
addition     to     those     already     mentioned,     may    be    used  : 

sodium  or  potassium  carbonate,  ammonia  or  ammonium 

Bali  .  and  certain  oxides  which  have  the  property  of 
forming  Boaps,  In  addition  to  resins,  pitch  or  tar  may 
he    used    tor    dissolving    the    waste.      The    author    explains 

the  devulcanisation  as  being  effected  by  the  solution 
of  the  vulcanised  rubber  by  terpenes  (presenl  in  the 
resins),  which  also  deprive  it  <>f  its  sulphur.  By  the 
addition  of  water  to  the  mass  obtained  on  treating  the 

resin-solution  of  vulcanised  rubber  with  alkalis,  an 
emulsion    is    formed,    and    the   loading    materials   are   thus 

rcadilv  separated  from  the  rubber,  (in  subjecting 
caoutchouc  itself  to  similar  treatment,  an  emulsion  \k 
also  obtained,  from  which  the  caoutchouc  mav  lie  pre- 
cipitated by  the  addition  of  alum  or  acid.  —  E.  \V.  L. 
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Jiubbcr  :     Regeneration  and  devulcanisation  of  old . 

0.  Austerweil.     Fr.  Pat.  38S.24S,  Mar.  IT.  L908. 

The  Vulcanised  waste  is  dissolved  in  four  to  rive  times 
its  weight  of  limonene  at  the  boiling-point  of  the  latter, 
the  solution  being  decanted  from  insoluble  impurities, 
and  the  rubber  precipitated  by  the  addition  of  a  fatty 
akohoi  or  of  acetone.  The  precipitated  rubber  is  washed 
with  hot  water  and  dried  at  100°  0.  (See  also  this  J.. 
1907,  2ixO— E.  \Y.  L. 

Elastic  compositions.  L.  Roland,  Paris.  Eng.  Pat. 
26.446,  Nov.  29.  1907.  Under  Int  Coin..  May  22, 
1907. 

See  Second  Addition  to  Fr.  Pat.  304,075  of  1906  :  this  J.. 
1907,  1153.— T.  F.  B. 


Errata. 

This  J..  1908,  page  90S.  col.  2.  line  30  from  top,  after 
London,"  insert      From  Rutgerswerke  A.-G." 

This  J..   1908,   page  0<>9.  col.   2,  line  8  from  top,  for 
Weichmann  "  read  "  Wiechinann." 


a  tank  where  it  is  sul>mitted  to  the  action  of  aerobic 
organisms.  The  liquid  is  then  delivered  on  to  beds 
eomposed  of  nitrate-producing  ground  as  described  in 
the  original  specification,  and  the  solution  of  nitrate 
thus  obtained  is  allowed  to  evaporate  in  large  shallow 
basins."  The  residue  of  nitrate  and  peat-dust  obtained 
by  the  evaporation  is  used  as  a  manure. — W.  P.  S. 

Phosphatic  manure  and  a  nitrate  ;     Process  of  manufac- 

fll ring  a .     Q.  N.  Riiber.     Fr.  Pat.  388,460,  Mar.  23, 

1908. 

A  mineral  phosphate,  such  as  apatite  or  phosphorite, 
or  powdered  bones,  is  dissolved  in  the  dilute  nitric  acid 
obtained  by  subjecting  air  to  the  action  of  an  electric 
arc,  and  the  solution  is  then  neutralised  by  the  addition 
of  powdered  lime,  milk  of  lime,  or  calcium  carbonate. 
The  precipitated  phosphate  is  separated  and  constitutes 
the  manure  claimed,  whilst  the  nitrate  remaining  in 
solution  is  recovered  in  the  usual  manner. — W.  P.  S. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 


XIV.— TANNING,  LEATHER,   GLUE,  SIZE. 


Patent?. 

Leather,  artificial  ;   Manufacture  of .     Fiber  Products 

Co.     Fr.  Pat.  388,735,  March  30,  1908. 

In"  the  preparation  of  artificial  leather  from  leather  waste, 
etc.,  the  plastic  fibrous  material  contained  in  a  permeable 
envelope,  is  introduced  into  the  annular  space  between 
two  concentric  perforated  drums  mounted  on  a  common 
shaft.  The  whole  is  then  rapidly  rotated;  under 
the  action  of  the  centrifugal  force,  the  inner  drum 
approaches  the  outer  one,  and  thus  the  fibrous  material 
is  subjected  to  the  combined  action  of  centrifugal  force 
and  mechanical  pressure.  In  order  to  increase  the  effect, 
tangential  bars  are  fixed  on  the  one  hand  to  a  nave  on  the 
central  shaft,  and  on  the  other,  to  the  periphery  of  the 
inner  drum.  .  The  .latter  is  constructed  in  separate 
sections,  in  order  to  allow  of  the  drum  expanding  or 
contracting  without  changing  its  position  relative  to  that 
of  the  outer  drum. — A.  S. 


Artificial  leather  and  other  materials  made  from  fibres;. 

Manufacture  of  .     H.   W.    Lake,   London.     From 

Fiber    Products    Co.,    New    York.      Eng.    Pat.    6131, 
March  19,  1908. 

See  Fr.  Pat.  388,735  of  1908  ;  preceding.— T.  F.  B. 

Quebracho  extracts  ;  Process  for  treating .    A.  Redlich 

and  L.  Pollak.     Fr.  Pat.  388,855,  March  10,  1908. 

See  Eng.  Pat.  4358  of  1908  ;   this  J.,  1908,  696.— T.  F.  B. 


XV.— MANURES,   &c. 

Patents. 

Peat ;    Industrial  treatment  of to  increase  its  content 

of  nitrogen,  in  view  of  its  application  as  a  manure. 
E.  V.  H.  Bazin.  Second  Addition,  dated  Mar.  17,  1908, 
to  Fr.  Pat.  360,484,  Dec.  14.  1905  (this  J.,  1906,  488, 
1227  j. 

Sewage,    which   has    been   subjected   to   anaerobic   fer- 
.mentation   in   a   tank  containing   peat,   is  conducted  to 


Sugar  factories  ;    Formation  of  jelly  and  mucilage  in  raw 

by     micro-organisms.       A.     Schone.       Deutsche 

Zuckerind.,    1908,    33,    699—702.     (See    also    this    J., 
1901,  733;    1904,  1037.) 

After  giving  a  brief  historical  account  of  the  subject, 
the  author  describes  his  own  recent  researches  in 
four  cases  of  jelly  or  mucilage  formation: — (1).  An 
examination  of  the  greyish-white,  transparent,  pasty 
mass  which  formed  on  the  plate  under  the  filter- 
pi  ess,  showed  that  it  consisted  chiefly  of  a  network 
of  rodlet  bacteria  and  threads  embedded  in  mucilage. 
13y  means  of  sugar-gelatin  plate  cultures,  motile 
and  non-motile  rodlets,  0-6 — 0*8  /j,  broad  and  1-6 — 
l-8/i  long,  were  obtained;  when,  however,  the  jelly 
was  heated  in  sugar  solution  for  5  minutes  to  100°  C. 
before  cultivating  the  organisms,  the  length  of  the  rodlets 
subsequently  obtained,  was  much  greater.  The  author 
considers  that  these  bacteria  and  the  jelly-forming 
organisms  described  by  Maassen  (this  J.,  1905,  1076) 
and  others,  all  belong  to  the  Semiclostridium  group. 
The  pasty  mass  containing  the  Semiclostridium  was  also 
found  to  contain  harder  lumps  of  a  jelly-like  substance  ; 
these  lumps  consisted  of  Leuconostoc  cocci  and  chains 
of  cocci,  surrounded  by  a  tough  jelly.  The  connection, 
if  any,  between  the  presence  of  Leuconostoc  and  that  of 
Semiclostridium  requires  further  study.  (2).  A  sample 
of  jelly  obtained  from  another  factory,  was  much  tougher 
than  that  discussed  in  the  preceding  case,  and  consisted 
chiefly  of  Leuconostoc  embedded  in  jelly  ;  it  was  also 
found  to  contain  co/a-like  rodlets  and  thermophilic  yeast. 
It  may  be  that  the  yeast  co-operates  with  the  Leuconostoc 
in  the  production  of  jelly.  According  to  the  nature  of 
the  organisms  accompanying  it,  ■  or  of  the  medium  sur- 
rounding it,  Leuconostoc  appears  to  be  capable  of  altering 
the  consistency  of  the  jelly  which  it  forms.  (3).  A  sample 
of  raw  juice  from  a  third  factory  consisted  chiefly  of  a 
mucilaginous,  ropy  gum  :  this  gum  was  soluble  in  water, 
differing  in  this  respect  from  the  jellies  described  above. 
The  organism  responsible  for  the  production  of  the  gum 
was  found  to  be  a  motile  rodlet,  0-8 — 1-0  ju  broad  and 
1-0 — 10-0  fi  long  ;  on  sporulation,  the  rodlets  acquired 
a  Clostridium  form.  (4).  In  this  case,  a  flocculent  gum 
was  formed  in  the  diffusion  juice  ;  the  organism  which 
produced  the  gum  was  isolated  by  heating  the  latter 
to  75°  C.  (whereby  yeasts  and  Leuconostoc  were  destroyed), 
and  then  making  plate  cultures  ;  it  was  found  to  be  a 
typical  Cladothrix  variety.  Grown  in  diffusion  juice, 
this  organism  forms  a  surface  film  which  gradually  sinks 
to  the  bottom,  a  succession  of  new  films  being  sub- 
sequently formed,  so  that  finally,  a  number  of  films 
accumulate  at  the  bottom  of  the  vessel.  These  films 
present  a  structure  quite  similar  to  that  of  the  above- 
mentioned  flocks.     The  samples  of  juice  containing  the 


952 


Cx.  XVI.— SUGAR,   STARCH,    GUM,   &c. 


[Sept.  30,  1908. 


rloceulent  gum  examined  by  the  author,  were  in  a  state 
of  vigorous  fermentation,  owing,  very  probably,  to  the 
yeast  present  in  them.  It  is  worthy  of  notice,  that  this 
yeast,  like  that  observed  in  case  (2),  was  thermophilic, 
not  being  affected  when  heated  to  70°  C.  for  10  minutes. 

— L.  E. 


with  orcinol  and  hydrochloric 
Assoc.  Chim.  Sucr.  et  Dist., 


Pentoses  ;   Detection  of 

acid.     J.   Pieraerts.   Bull. 
1908,  26,  46—62. 

In  examining  some  solutions  containing  pentose  and  hexose 
sugars,  the  author  found  that  though  they  yielded  furfural 
on  distillation  with  hydrochloric  acid  and  also  gave 
Ihl's  pentose  reaction  with  phloroglucinol  and  hydro- 
chloric acid,  they  gave  a  negative  result  when 
tested  for  pentoses  with  orcinol  and  hydrochloric  acid, 
the  colour  obtained  being  bronze-brown  instead  of  green- 
ish-blue. The  substances  in  these  solutions  were  found  to 
consist  practically  entirely  of  pentose  and  hexose  sugars, 
and  further  tests  showed  the  presence  of  xylose,  laevulose, 
galactose,  and  dextrose.  The  author  therefore  made 
experiments  to  determine  the  influence  of  the  three 
hexoses  on  the  reaction  between  xylose  and  orcinol- 
hydrochloric  acid.  His  method  for  carrying  out  the  test 
is  as  follows  : — Five  c.c.  of  the  solution,  containing  1 — 5 
per  cent,  of  sugar,  is  treated  with  3  drops  of  a  fresh, 
alcoholic  solution  of  orcinol  (prepared  by  dissolving  1  grm. 
of  purest  orcinol  in  200  c.c.  of  94  per  cent,  alcohol)  and  then 
with  5  c.c.  of  concentrated  hydrochloric  acid.  The  mixture 
is  shaken  and  then  heated  on  a  boiling  water-bath  for  half 
an  hour.  The  presence  of  pentoses  is  indicated  by  the 
appearance  of  a  greenish-blue  colour  after  a  shorter  or 
longer  time ;  blue  flocks  (dissolving  in  amyl  alcohol  to  an 
azure-blue  colour)  are  often  formed  as  well.  The  author 
also  employed  the  orcinol  tests  recommended  by  Tollens 
and  by  Bial.  The  chief  conclusions  drawn  from  the 
experiments  were  as  follows  : — The  ketonic  group  prevents 
the  detection  of  pentoses  by  orcinol-hyclrochloric  acid 
owing  to  the  production  of  brownish  colours ;  hence 
this  method  is  not  applicable  in  presence  of  laevulose  or 
compounds  which  yield  la?vulose  on  hydrolysis  ;  if  such 
compounds  are  present  in  the  substance  to  be  tested,  they 
must  be  decomposed  b}'  fermentation.  Tollens'  reagent 
(prepared  by  dissolving  0-5  grm.  of  orcinol  in  30  c.c.  of 
concentrated  hydrochloric  acid  and  then  adding  30  c.c. 
of  water)  is  only  suitable  for  detecting  pentoses  in  solid 
substances ;  in  testing  solutions  for  pentoses,  the  acidity 
of  the  mixture  (5  c.c.  of  solution  and  5  c.c.  of  Tollens' 
reagent)  must  be  increased  by  addition  of  5  c.c.  of  concen- 
trated hydrochloric  acid.  The  disturbing  influence  of 
dextrose  on  the  orcinol  test  for  pentoses  is  only  a  slight  one, 
especially  if  alcoholic  orcinol  be  used ;  other  naturally 
occurring  aldose  sugars  have  practically  no  effect  on  the 
characteristic  orcinol-pentose  coloration.  Small  quantities 
of  pentoses  may  be  detected  by  the  alcoholic  orcinol 
reagent  and  by  that  employed  by  Bial. — L.  E. 

Sugars  ;    Precipitation  of by  cupric  hydroxide.     S. 

Yoshimoto.     Z.  physiol.  Chem.,  1908,  56,  425—445. 

In  1872,  E.  Salkowski  observed  that  dextrose  could  be 
practically  completely  precipitated  from  solutions,  in 
combination  with  cupric  hydroxide,  when  the  reagents 
were  mixed  in  the  proportions  of  1  mol.  of  dextrose,  5  mols. 
of  copper  sulphate,  and  11  mols.  of  sodium  hydroxide. 
The  author  has  repeated  these  experiments  and  has 
extended  his  investigations  to  other  sugars.  The  solutions 
employed  were  of  such  a  Btrength  that  the  above  molecular 
proportions  were  obtained  when  10  c.c.  of  a  solution 
containing  4-5  grms.  of  dextrose  per  loo  c.c.  (or  an  equiva- 
lent weight  of  another  sugar)  were  mixed  with  28  c.c.  of 
copper  sulphate  solution  (124-7  grms.  per  litre)  and  treated 
with  27-5  c.c.  of  A'/,   sodium  hydroxide  solution.      Then. 

keeping   the    quantities   of   sugar   and   copper   Bulphate 

solutions  constant,  the  author  studied  the  effect  of  varying 
the  quantity  of  sodium  hydroxide  solution  on  the  precipi- 
tation of  the  sugars.    The  precipitates  were  allowed  to 

Stand   for  half-aii-hour   and    then    collected   on    dry    tillers. 

and  the  eager  remaining  unprecipitated  was  determined 

in  the  filtrates.     In  all  cases  a  point  of  maximum  precipi- 


tation of  sugar,  lying  between  the  limits  of  20-5  and  30'5> 
e.c.  of  N/i  sodium  hydroxide,  was  found,  but  the  actual 
quantity  of  sodium  hydroxide  required  and  the  propor- 
tion of  sugar  precipitated  at  the  maximum  point  varied, 
with  each  sugar.  These  quantities  are  summarised  in  the 
following  table  : — 


Sugar. 


c.c.  of  If  fa  sodium 

hydroxide  required 

to  effect  maximum 

precipitation. 


Percentage  of  total 

sugar 

remaining 

unprecipitated. 


Dextrose 

27-5 

1-66 

Lanulose 

23-5 

10-53 

Galactose 

30-5 

9-17 

Sucrose 

25-5 

4034 

Maltose 

23-5 

38-42 

Lactose 

24-5 

17-9S 

Raffinose 

27-5 

4-07 

Arabinose 

23-5 

22-16 

Xylose 

24-5 

7-93 

In  certain  cases  this  reaction  may  be  of  use  for  the  isolation 
of  sugars,  e.g.,  from  urine,  but  it  is  not  available  for  the- 
separation  of  different  sugars. — J.  F.  B. 

Patents. 

Sugar  solutions  ;  Apparatus  for  separating  pulp  from . 

Eberhardt  Maschinen  und  Armaturen-Fabrik.  First 
Addition,  dated  Mar.  27,  1908,  to  Fr.  Pat.  383,522, 
Oct.  25,  1907. 

The  apparatus,  which  may  be  used  for  separating  the  pulp 
from  beetroot  juice,  etc.,  consists  of  a  vertical  cylindrical 
sieve  surrounded  by  an  outer  jacket.  The  juice  is  intro- 
duced into  the  top  of  the  sieve,  and  the  liquid  portion 
passing  through  the  sieve  is  conducted  away  from  the 
outer  jacket,  whilst  the  pulp  is  removed  from  the  inner 
surface  of  the  sieve  by  means  of  revolving  brushes  fixed  to- 
a  central  shaft.  Screw  blades  fitted  to  the  lower  end  of  the 
shaft  force  the  pulp  to  the  bottom  of  the  sieve  and  thence 
into  a  screw  compressor. — W.  P.  S. 

Heating  device  for  vacuum  evaporators,  especially  for  the 
sugar  industry.  A.  Giantzdorffer.  Ger.  Pat.  199,264,. 
Feb.   13,  1907. 


rtgj. 


F**- 


'I'm;  heating  device  is  constructed  of  a  number  of  similar 
elements  or  of  groups  of  such  elements.  Each  element  si 
connected  independently  to  the  steam  supply  and  to  the 
,,utlct  pipe  for  condensed  water,  and  is  constructed  so 
as  to  possess  a  horizontal  surface  as  small,  and  a  vertical 

surface  as  large  us   possible,  e.g.,  in   the   form   ot   a   hollow 
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disc    or    plftte.      In    the    OMB    of    rectangular    evaporators 

with  semi-cylindrical  bottoms,  the  elements,  a.  have  the 
form  of  quadrants  and  are  arranged  parallel  to  one  another 
as  shown  in  Fii;s.  1  and  2.  In  the  ease  of  eylindrii.il 
evaporators  with  conical  bottoms,  on  the  other  hand, 
the  heating  elements.  </.  b.  are  of  triangular  or  trapezoidal 
form,  and  are  disposed  radially  as  shown  in  Figs,  3  and  4. 

—A.  S. 

Evaporating  solutions  to  the  point  of  crystallisation,   in   <i 

vacuum;  Process  for especially  in  the  manufacture 

of  sugar.     A.  Geiger.     Gcr.  Pat.  199,936,  May  7,  1907. 

In  vacuum  evaporators  of  the  common  type,  the  use  of  a 
liquid  as  heating  agent  in  plaee  of  steam  is  claimed.  The 
liquid,  heated  to  a  suitable  temperature,  is  caused  to 
circulate  through  the  tubes  or  other  heating  device.  It  is 
claimed  that  by  this  method  it  is  possible  to  avoid  local 
overheating,  and  the  formation  of  "false  crystals,"  i.e., 
fresh  crystals  independent  of  those  already  formed.  The 
evaporation  proceeds  gradually  throughout  the  whole 
mass  of  the  solution,  and  a  slow  and  uniform  growth  of 
crvstals  is  ensured. — A.  S. 


Starch,   dextrin,   and  amylaceous   products;    Manufacture 

of .     R.  Goldschmidt  and  J.  Hasek.     First  Addition, 

dated  Feb.  29,  1908.  to  Fr.  Pat.  331.061,  Apr.  9,  1903 
(this  J.,  1903,  1142). 

The  starch,  after  the  pulp  has  been  removed  as  described 
in  the  original  specification,  is  diluted  with  water  in  the 
centrifugal  drum,  sifted,  and  washed. — W.  P.  S. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 


Saponin    [in    lemonade    and    beer] ;     Detection    of 

J.  Ruhle.     See  XVIIL4. 


Aluminium ;    Behaviour   of   in   contact   with   milk, 

icine.  and  some  saline  solutions.  F.  v.  Fillinger.  See 
XVIII. 4. 

Patents. 

Saccharine  juices-;    Process  for  sidphitating  and  desulphi- 

toting  and  its  applications  to  various  fermentation 

industries.  E.  A.  Barbet.  Fifth  Addition,  dated 
June  6,  1907,  to  Fr.  Pat.  361,869,  Oct.  27,  1905  (this 
J.,  1907,  29,  109,  708,  1250 ;    1908,  826). 

The  desulphitating  process  is  carried  out  under  reduced 
pressure  so  that  the  liquid  boils  at  a  temperature  of 
from  70:  to  72c  C.  A  concentrated  juice  is  thus  obtained, 
containing  from  320  to  325  grms.  of  sugar  per  litre,  which, 
when  fermented,  produces  a  "  liqueur  "  wine.  The 
process  enables  the  latter  class  of  wine  to  be  obtained  from 
any  kind  of  grape  juice. — W.  P.  S. 

Ammonia  ;  Recovery  of by  the  fermentation  of  organic 

nitrogenous  substances  [residues  from  sugar  refineries 
and  distilleries'].  J.  Effront.  First  Addition  dated 
April  1,  1908,  to  Fr.  Pat.  382,689,  Oct.  8,  1907  (this 
J.,  1908,  241). 

Ammoniacal  fermentation  of  nitrogenous  organic  sub- 
stances, produced  by  the  butyric  ferment,  as  described 
in  the  principal  patent,  is  due  to  a  diastase  (amidase) 
which  is  also  found  in  brewers'  yeast,  in  a  state  of  auto- 
phagy,  and  in  soil  ferments.  Claim  is  now  made  for  the 
employment,  in  the  process,  of  yeast  or  garden  soil, 
or  preferably  a  mixture  of  the  two.  The  time  required' 
for  fermentation  is  thereby  reduced  and  the  yield  of 
ammonia  considerably  augmented.  To  prevent  the 
growth  of  moulds  and  the  action  of  nitrifying  ferments, 
partial  sterilisation  of  the  soil  at  90°  C.  is  recommended' 

— F.  8oi*\ 


SHU  [for  spirit,  etc.] ;  A  utomatic .  L.  Grimaud.  Fr.  Pat. 

888,843,  Feb.  IS,  1908. 
The  claim  is  for  a  self-contained  still,  rectifying  column, 
and  condenser,  consisting  of  a  turnace,  above  which  is 
mounted  a  boiler  for  generating  steam  from  the  residual 
waste  liquid.  A  column  formed  of  a  number  of  trays  is 
arranged  above  the  boiler  and  is  surmounted  by  several 
superposed  rectifying  chambers  surrounded  by  cooling 
asings.  An  outer  annular  vessel  which  surrounds  the 
latter  contains  the  cooling  coil.  The  liquid  to  be  dis- 
tilled enters  through  a  strainer  and  an  automatic  regulating 
valve,  passing  first  around  an  auxiliary  condenser  where  the 
objectionable  volatile  ethers  escaping  from  the  chief 
condenser  are  condensed.  It  then  flows  through  the 
annular  tank  containing  the  condensing  coil,  becomes 
heated  and  passes  to  a  small  chamber  at  the  top  of  the 
apparatus.  In  this  chamber  a  thin  metallic  vessel,  filled 
with  pure  alcohol  and  connected  to  the  automatic  valve 
is  placed.  In  this  way  the  feed  of  liquid  to  the  still  i& 
controlled  by  the  temperature  of  the  same  liquid  as  it 
leaves  the  condensing  tank.  The  warm  liquid  flows 
through  the  tanks  surrounding  the  rectifying  chambers, 
enters  the  top  tray  of  the  column  and  flows  down  to 
the  boiler  at  the  bottom,  from  which  the  exhausted 
liquid  is  discharged.  Steam  passes  upward  from  the 
boiler  and  carries  with  it  the  alcohol  into  the  rectifying 
chambers ;  the  steam  is  partially  condensed  and  alcohol 
vapour  mixed  with  more  or  less  steam  as  desired,  passes 
on  to  the  coil  in  the  annular  tank,  where  it  is  condensed. 

— W.  H.  C. 

Spirit ;     Separation  of  first  runnings  and  after  runnings 

from .     M.  Strauch.      Ger.  Pat.  198,804,  Jan.  29, 

1907. 

The  spirit,  in  a  relatively  thin  layer,  is  exposed  to  the 
action  of  a  heated  bath  of  liquid,  and  whilst  it  i6  in  contact 
with  the  heating  surface  is  kept  in  a  nearly  still  condition. 

—A.  S. 

Beer  worts  ;    Clarification  of .     V.  Lapp.     Ger.  Pat 

197,711,  March  27,  1907. 
The  wort,  previously  freed  from  the  coarser  insoluble 
particles,  is  led  into  a  filter  and  heated.     At  85° — 95°  C.,. 
the  finely-divided  particles  forming  the  turbidity,coagulate,. 
and  the  wort  flows  through  the  filter  clear. — A.  S. 

Beer  ;      Addition  of   "  Krausen  "  to .     O.  Kirchner. 

Ger.  Pat.  199,344,  Oct.  31,  1907. 
The  strong  "  head  T'  produced  in  Pilsener  beer  is  stated 
to  be  due  to  the  presence  of  hop-resin  constituents. 
The  present  patent  relates  to  a  process  for  producing  a 
strong  "  head  "  in  ordinary  beers,  and  at  the  same  time 
increasing  the  palate-fulness  of  such  beers.  This  is 
attained  by  adding  "  Krausen  "  to  the  beer  in  the  storage 
cask,  where  it  is  under  pressure  owing  to  the  evolution 
of  carbon  dioxide.  In  this  way  not  only  carbon  dioxide, 
but  also  hop-resin  constituents,  peptones,  and  dextrins 
are  introduced  into  the  beer. — A.  S. 

Acetifiers  ;    Charging alternately  with  wort  and   return 

vinegar.     W.  Martin.     Ger.  Pat.  199,616,  Nov.  15,  1906. 

The  vinegar  which  is  to  he  passed  again  through  the 
acetifier,  flows  from  the  latter  into  a  small  receptacle 
and  is  then  raised  by  means  of  a  pump  into  a  second 
small  vessel,  fixed  above  the  acetifier,  and  connected 
with  the  device  for  controlling  the  alternate  supply  of 
wort  and  return-vinegar  to  the  acetifier.  The  pump  is 
alternately  thrown  into  and  out  of  gear  by  means  of  a 
float  in  the  first  receptacle. — A.  S. 

Breti-ers'1    pitch  ;     Process   for   the   manufacture   of    ... 

T/.     Schmied,     Prague,     Austria-Hungary.      U.S.     Pat. 
895,800,  Aug.  11,  1908. 

See  Fr.  Pat.  374,611  of  1907  ;  this  J.,  1907,  886.— T.  F.  B. 

Malting  process.  A.  Oertel,  Godesberg,  Assignor  to 
Deichmann  und  Co.,  Cologne,  Germanv.  U.S.  Pat. 
896,752,  Aug.  25,  1908. 

See  Fr.  Pat.  349,478  of  1904  ;  this  J.,  1905,  746.— T.  F.  B.. 
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JIash  ;  Apparatus  for  stirring  and  filtering .  A.  Hellwig, 

Belchatow,  Russia.     U.S.  Pat.  897,205,  Aug.  25.  1908. 

See  Eng.  Pat.  4174  of  1907  ;   this  J.,  1907,  984.— T.  F.  B. 


XVIIL— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

(J.)— FOODS. 

Egg-yolk  J   The  proteins  of .     R.  H.   Aders  Plimmers. 

Chem.  Soc.  Trans.,  1908,  1500— 1.106. 

Egg-yolk  contains  two  proteins,  fairly  closely  related  to 
one  another,  the  one,  vitellin,  containing  1  per  cent.,  and 
the  other,  livetin,  containing  0-1  per  cent,  of  phosphorus. 
(See  also  this  J.,  1900,  840.)  Since  it  is  impossible  to  decide 
upon  the  identity  or  non-identity  of  two  proteins  from 
the  figures  obtained  by  ultimate  analysis,  etc.,  recourse 
was  had  to  the  determination  of  the  various  forms  in 
which  the  nitrogen  is  contained  in  the  proteins.  This 
method,  first  carried  out  by  Hausmann,  was  used  effec- 
tively by  Osborne  and  Harris  in  their  study  of  the  vegetable 
proteins,  showing  distinct  differences  (see  this  J.,  1903, 
■655 — 056),  and  finally,  it  has  again  been  used  with  regard 
to  the  two  proteins  of  egg-yolk,  as  above  stated. 

Proteins  ;    Ddection  of by  means  of  formaldehyde. 

L.     v.     Liebermann.     Z.     Unters.     Nahr.     Genussm.. 

1908,  16,  231. 
The  test  proposed  is  the  converse  of  the  well-known 
test  for  formaldehyde  in  milk,  etc.  Five  c.c.  of  the 
solution  to  be  tested  for  proteins  are  mixed  with  a  few 
drops  of  formaldehyde  solution,  a  trace  of  a  dilute  ferric 
chloride  solution  is  added,  and  the  mixture  is  allowed  to 
How  over  the  surface  of  a  quantity  of  concentrated  sulphuric 
acid  contained  in  a  test-tube.  If  proteins  be  present  in 
the  solution,  a  violet  ring  appears  at  the  junction  of  the 
two  liquids.  The  test  will  detect  the  presence  of  1  part 
of  protein  in  50,000  parts.— W.  P.  S. 

Dry  milks  ;  Determination  of  fat  in .     B.  G.  McLellan. 

Analyst,  1908,  33,  353—356. 

The  determination  of  fat  in  condensed  milk- in  a  dry  form, 
such  as  that  produced  by  the  Just-Hatmaker  process, 
presents  some  difficulty,  owing  to  the  fact  that  the 
"lobules  of  fat  are  encased  by  a  coating  of  substance 
which  is  not  permeable  by  the  solvent  used  to  extract  the 
fat.  The  Werner-Schmidt  process,  in  which  the  milk  is 
brought  into  complete  solution  before  the  fat  is  extracted, 
cives  satisfactory  results,  but  the  ordinary  methods  of 
direct  extraction  give  low  results  unless  attention  is 
paid  to  the  manner  of  extraction  and  to  the  solvent  used. 
The  fat  may  be  completely  extracted  by  means  of  ethylic 
ether  of  sp.  gr.  0-720,  if  5  grms.  of  the  sample  be  placed 
in  a  cartridge  in  a  Soxhlet  apparatus,  allowed  to  soak 
overnight  in  the  solvent,  extracted  during  the  whole  of 
the  next  day,  again  soaked  in  the  solvent  over  the  follow  ing 
night,  and  extracted  an  hour  or  two  the  next  day.  Slightly 
low  results  arc  obtained  when  either  methylated  ether 
of  sp.  gr.  0*720i  pure  dry  ethylic  ether,  or  petroleum  spirit 
is  used  for  the  extraction  under  similar  conditions. 
It  appears  thai  the  small  amount  of  alcohol  or  moisture 
which  i->  present  in  the  ethylic  ether  of  sp.  gr.  0-720  exerts 
a  disintegrating  action  on  the  coatings  which  .'iir round 
tin-  hit  globules,  allowing  the  fat  to  be  extracted  com- 
pletely.—W.  i'.  s. 

\l ii mi H in iii  ;     ililiniiiiiir    nj  irlnn    iii    contact    with 

milk,  wine,  and  some  saline  sohdions.     F.  v.   Filliriger. 
Z.  Unters.  Nahr.  Genussm.,  L908,  16.  232— 234. 

Tin:  results  are  recorded  of  a  number  of  experiments 
which  were  carried  out  with  the  view  of  ascertaining 
whether  metallic  aluminium  is  attacked  or  dissolved  by 
such  liquids  n*  milk,  wines,  table  waters,  etc.  In  each 
experiment  strips  of  aluminium  were  immersed  in  tin' 
boning  liquid  for  30  minutes.     It  was  proved  that  fresh 

milk  and  red  and  white  wines  do  not  dissolve  any  trace 
■of  the   metal;    in   one  experiment   a   very  acid   simple  of 


milk  dissolved  a  mere  trace  of  aluminium  (0-0002  grin.). 
A/10  solutions  of  sodium  chloride,  potassium  iodide,' 
sodium  silicate,  potassium  sulphate,  magnesium  chloride, 
and  calcium  silicate  are  without  action  on  the  metal ; 
A/10  solution  of  sodium  bicarbonate  however,  dissolves 
considerable  quantities  of  the  metal,  as  was  to  be  expected, 
whilst  similar  solution  of  magnesium  sulphate,  calcium 
chloride,  and  calcium  sulphate  cause  the  metal  to  increase 
in  weight.  This  is  probably  due  to  the  formation  of 
silicates,  the  aluminium  used  in  the  experiments  containing 
an  appreciable  quantity  of  silica.  Mineral  waters  which 
contain  alkali  carbonates  should  not,  therefore,  be  kept 
in  aluminium  flasks,  but  the  latter  can  be  safely  used 
in  the  case  of  milk,  wine,  etc. — W.  P.  S. 

Butter  ;   Limits  of  error  in  the  determination  of  water  in 

.     A.  Schoojans.     Bull.  Soc.  Chim.  Belg.,  1908,  22, 

342—360. 

Samples  of  butter  (10  grms.)  were  dried  with  and  without 
addition  of  sand,  in  flat  capsules  and  in  glass  beakers, 
and,  also,  imbibed  in  filter  paper  in  a  beaker.  The 
dryings  were  carried  out  in  a  water  oven  and  in  an  air 
oven  at  115°  C.  The  samples  were  weighed  hourly  to 
within  0T  mgrm.  In  no  case  were  consecutive  weighings 
within  a  mgrm.  The  author  concludes  that: — (1)  Dis- 
cordant results  are  obtained  by  varying  in  any  way  the 
method  employed.  (2)  Assuming  that  an  increase  in 
weight  follows  the  removal  of  the  last  traces  of  water, 
this  stage  is  reached,  for  one  and  the  same  butter,  some- 
times by  one  and  sometimes  by  another  method  and  after 
various  times  of  heating.  (3)  Heating  in  a  beaker  is 
not  likely  to  yield  true  figures.  (4)  The  use  of  a  paper 
spiral  to  absorb  the  butter  leads  to  a  low  result  being 
obtained.  (5)  The  variations  found  are  such  as  to 
preclude  any  exact  value  being  obtained  for  the  amount 
of  water  present  in  a  butter. — R.  L.»S. 

Benzoic  acid ;    Detection  of  in  butter.     G.  Halphen. 

J.  Pharm.  Chim.,  1908,  28,  201—203. 

The  reaction  proposed  for  the  detection  of  benzoic  acid 
is  based  on  the  formation  of  ammonium  diaminobenzoate 
which  gives  a  brownish-red  coloration  in  alkaline  solution. 
In  the  case  of  butter,  a  portion  of  the  sample  is  melted 
over  a  quantity  of  lime-water,  the  mixture  is  well  stirred, 
and  allowed  to  settle ;  sufficient  lime-water  must  be 
used  to  render  the  aqueous  portion  distinctly  alkaline. 
After  cooling,  the  aqueous  layer  is  separated,  rendered 
acid  with  phosphoric  acid,  and  shaken  out  with  ether. 
The  ethereal  extract  is  allowed  to  evaporate  spontaneously 
and  the  residue  is  dried  at  the  ordinary  temperature. 
Two  c.c.  of  sulphuric  acid  are  then  added  to  the  residue, 
the  mixture  is  carefully  heated  to  a  temperature  not 
exceeding  110°  O,  and  then  cooled;  0-2  c.c.  of  fuming 
nitric  acid  is  next  added,  the  solution  is  transferred  to  a 
test-tube  and  heated  over  a  small  flame  until  fumes  of 
sulphuric  acid  just  commence  to  appear  in  the  tube.  After 
cooling,  about  5  c.c.  of  water  are  added,  and  then  a 
saturated  solution  of  sodium  sulphite,  which  is  added  drop 
by  drop  with  constant  shaking  until  all  yellow  vapours  in 
the  tube  have  disappeared.  When  cold,  ammonia  is  allowed 
to  How  over  the  surface  of  the  solution  in  the  test-tube  ; 
an  orange-red  coloration  is  produced  if  benzoic  acid  were 
present  in  the  butter,  the  intensity  of  the  coloration 
being  proportional  to  the  quantity  of  the  preservative. 

The  above  conditions  must  be  adhered  to  or  the  test  may 
fail.     (See  Wiley,   this  J.,    1908,   914.)— W.  P.  S. 

Saponin   [in  lemonade  and  beer]  ;    Detection   of .     J. 

Ruble.     Z.     Untexsuch.     Nahr.    Gentssm.,     loos,    16. 
1  (15— 171. 

Turc  following  modification  of  Brunner's  method  (Z. 
I'litersuch.  Nahr.  Genussm.,  1902,  5.  1197)  is  stated  to 
enable  <hi2  arm.  of  saponin  in   100  e.e.  of  liquid  to  be 

detected  \*ith  certainly  in  lemonade  and  to  indicate  its 
probable    presence    in    the    case    of    beer  :— The    contents 

of  the  bottle  are  neutralised  with  magnesium  carbonate, 
concentrated  to  100  c.c,  treated  with  20  grms,  of 
ammonium   sulphate,   and   rigorously   shaken   for  some 

time  with  9  c.c.  of  phenol.     After  standing  till  the  liquid 
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ites  into  two  layers,  the  phenol  solution,  containing 
the  Baponin,  is  Bhaken  with  about  50  O.C.  of  water,  and 
Uk.>  co.  of  ether,  an  addition  of  4  o.c.  of  alcohol  being 
made,  if  necessary,  to  prevent  the  formation  of  an  emulsion. 
After  standing  for  12  to  24  hours  for  the  liquids  to  separate. 
the  aqueous  layer  is  drawu  off  and  evaporated,  and  the 
residue  dried  in  an  exsiccator  and  tested  for  saponin 
either  immediately  or  after  purification  with  acetone. 
In  the  case  of  liquids  containing  dextrins,  the  latter  should 
be  removed,  before  the  extraction  of  the  saponin,  by 
concentration  of  the  fluid  to  about  20  c.c.  and  pre- 
cipitation with  160  c.c.  of  I'rj  per  cent,  alcohol.  After 
standing  for  30  minutes,  the  mixture  is  heated  to  the 
boiling  point  on  the  water  bath,  and  immediately  filtered, 
and  the  clear  filtrate  freed  from  alcohol,  diluted  to  100  c.c, 
and  treated  as  described  above.  Residues  thus  obtained 
from  mineral  waters  and  from  dark  Munich  beer  were 
purified  by  two  digestions  of  24  hours  each  with  acetone. 
and  then  gave  the  reactions  for  saponin  with  concentrated 
sulphuric  acid  and  with  Frohde's  reagent,  and  frothed 
strongly  in  aqueous  solution. — C.  A.  M. 

Patents. 

Milk  :    Apparatus   for   testing   the   acidity   of   .     W. 

Richmond.  Castle  Dbuglafe.     Eng.  Pat,  '26,200,  Nov.  27, 
1807. 

A  graduated  glass  or  aluminium  vessel  having  a  capacity 
of  6  ounces  to  a  given  mark,  is  provided  with  an  orifice 
at  the  bottom  delivering  2h  ounces  of  milk  per  minute. 
On  the  addition  of  rennet  and  water,  coagulation  sets  in 
the  more  rapidly  the  greater  the  acidity  of  the  milk. 
The  volume  of  liquid  flowing  from  the  orifice,  before 
coagulation  sets  in  and  stops  the  How,  is  a  measure  of 
the^acidity.— G.  W.  McD. 

31  ilk  and  cream  ;   Process  for  preserving .     J.    Herz. 

Fr.    Pat.   388,418,  Mar.  21,    1908.     Under  Int.   Conv., 
April  3,   1907. 

The  milk  or  cream  is  treated  with  a  preservative  solution 
prepared  by  mixing  together  100  parts  of  water,  75  parts 
of  formalin,  10  parts  of  a  solution  of  sodium  salicylate, 
and  1  part  of  theobromine.  This  mixture  is  boiled  for 
about  8  minutes,  cooled,  and  a  further  30  parts  of  water 
are  added.  About  4  grms.  of  the  solution  are  used  for 
everv  20  litres  of  milk.— W.  P.  S. 


Cream  or  milk  rich  in  fat ;    Method  of  taking  samples  of 

for  the  determination  of  the  fat.     P.  Funke  und  Co. 

Ger.  Pat.  199,384,  April  5,'  1907. 

The  sample  is  taken  by  means  of  an  instrument  similar 
to  a  syringe,  but  with  a  bent  tip,  and  is  then  forced  into 
the  butyrometer,  in  such  a  manner  that  it  does  not  mix 
with  the  contents  of  the  latter. — A.  S.  . 


Nutritive  and  aseptic  product  [beverage,  etc.].     F.  Guelpa. 
Fr.  Pat.  388,514,  Mar.  25,  1908. 

Malt  extract  is  added  to  milk  whey  which  may  have 
been  subjected  previously  to  restricted  fermentation. 
The  fermentation  is  stopped  by  heating  the  mixture 
when  the  desired  quantity  of  lactic  acid  has  been  produced. 
Slight  fermentation  yields  a  liquid  suitable  fo:  use  as  a 
beverage,  or  the  fermentation  may  be  carried  to  com- 
pletion so  as  to  furnish  a  kind  of  vinegar.  When  con- 
centrated, the  liquid  may  be  used  in  bread-making,  etc. 

— W.  P.  S. 


Cow-milk  and  other  kind  of  milk ;  Process  for  homo- 
geneously emulsifying  ,  as  well  as  preparing  homo- 
geneous milk  from  milk  powder.  M.  Erfurt,  Straupitz, 
Silesia.     Eng.  Pat.  24,375,  Nov.  4,  1907. 

See  Fr.  Pat.  383,535  of  1907  ;  this  J.,  1908,  351.— T.  F.  B. 


(B.)— SANITATION;    WATER   PURIFICATION. 

Patents. 

Sewage  ;    3Iethod  and  means  for  treating,  purifying,  and 

distributing .     A.     Beall,    Stamford.     Eng.     Pat. 

3542,  Feb.  17,  1908. 

The  sewage,  after  being  twice  treated  with  "  liquid 
lime  "  in  two  successive  series  of  tanks,  in  which  the 
precipitate  formed  is  allowed  to  settle,  is  conducted  through 
pipes  fitted  with  spraying  devices  which  deliver  the  liquid 
over  the  surface  of  land.  Drain  pipes  buried  below  the 
surface  of  the  land  collect  the  filtered  sewage  and  deliver 
it  into  a  river  or  other  water-course.  The  precipitate 
formed  by  the  lime  treatment  is  removed  from  the  tanks, 
mixed  with  quicklime,  and  disposed  of. — W.  P.  S. 

Electrolytic  apparatus  for  purifying  liquids  [water].     J.  T. 
Harris,  New  York.     U.S.  Pat.  894,435,  July  28,  1908. 

An  apparatus  for  carrying  out  the  process  described  in 
U.S.  Pat.  857,277  of  1907  (this  J.,  1907,  829)  is  claimed. 
Groups  of  electrodes  are  fitted  in  a  vessel,  the  anodes 
consisting  of  metals  capable  of  yielding  colloidal  hydr- 
oxides. Baffle  plates  are  arranged  in  the  lower  part  of 
the  vessel  between  the  groups  of  electrodes,  and  an  inlet 
pipe,  connected  with  the  water  main,  extends  beneath 
and  parallel  with  the  electrodes. — W.  P.  S. 

Liquids  [water]  and  liquid-containers  ;    Method  of  treating 

[for  preventing  incrustation].     F.  B.  Camors,  New 

Orleans.     U.S.  Pat,  896,272,  Aug.  18,  1906. 

The  liquid  is  treated  with  sufficient  quantities  of  barium 
aluminate  and  sodium  aluminate  in  order  to  prevent  the 
formation  of  incrustation  in,  and  to  eliminate  incrusta- 
tions from,  liquid-containers. — W.  P.  S. 

Water  ;•    Apparatus  for  -purifying  [softening] .     G.  J. 

Dehn.      Fr.  Pat.  388,306,   Mar.    19,    1908.     Under  Int. 
Conv.,  Mar.  28,  1907. 

The  apparatus  consists  of  a  section  of  pipe  provided  with 
screw  ends  so  that  it  may  be  interposed  in  the  water 
supply  pipe.  On  this  section  of  pipe  is  mounted  a  cylin- 
drical vessel  containing  an  inner  perforated  vessel  in 
which  is  placed  the  reagent  with  which  the  water  is  to  be 
treated..  Side  pipes  connect  the  cylinder  on  either  side 
with  the  water  supply  pipe  ;  these  side  pipes  are  provided 
with  screw  taps  so  that  a  regulated  portion  of  the  water 
may  be  caused  to  pass  through  the  cylinder  containing 
the  reagent  and  thence  back  again  into  the  main  pipe. 
The  apparatus  may  be  inserted  in  the  supply  pipe  of  a 
boiler.  The  cylinder  is  provided  with  a  removable  cover 
for  the  purpose  of  recharging  the  inner  vessel. — W.  P.  S. 

Water  ;    Method  of  and  apparatus  for  sterilising  potable 

by  ozone.     A.   de  Bouillanne,   Paris.     Eng.   Pat. 

2307,  Feb.  1,  1908.     Under  Int.   Conv.,  Feb.  2,  1907. 

See  Fr.  Pat.  374,152  of  1907  ;  this  J.,  1907,  775.— T.  F.  B. 

Purifying    and    filtering    water  ;     Process    for .     A. 

Vogelsang,    Dresden,    Germany.     U.S.    Pat.    897,039, 
Aug.  25,  1908. 

See  Fr.  Pat.  383,947  of  1907  ;  this  J.,  1908,  417.— T.  F.  B. 

Peat  ;   Treatment  of to  increase  its  content  of  nitrogen. 

Addition  to  Fr.  Pat.  360,484.     See  XV. 

( c. )— DISINF  ECT  ANTS. 

Patent. 

Formaldehyde    disinfecting    gas  ;     Process    for    producing 
.    G.  Carteret.       Fr.  Pat.  388,808,  Apr.  3,  1908. 

A  mixture  consisting  of  1  part  of  paraformaldehyde  and 
2  parts  of  bleaching  powder  is  treated  with  3  parts  of 
water ;  a  reaction  takes  place,  and  formaldehyde  is 
evolved  mixed  with  steam  and  traces  of  chlorine.  Aqueous 
solutions  of  formaldehyde,  or  trioxymethylene,  may  be 
employed  in  place  of  the  paraformaldehyde.  (See  also  this 
J.,  1908,  465.)—  W.  P.  S. 
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XIX.— PAPER,  PASTEBOARD,  &c. 

AcetyleeUttloae.     E.  Knoevenagel.     See  V. 

Patents. 

Paper    pulp ';     Rotary   strainer   for .     P.     Reinicke. 

Fr.   Pat.   388,748,  Apr.    1,   1908.       Under  Int.    Conv., 
Apr.  6  and  July  25,  1907. 

In  a  rotary  drum  strainer,  in  -which  the  pulp  passes  from 
the  inside  to  the  outside,  the  collars  at  the  ends  of  the 
drum  are  supported,  with  very  little  play,  by  curved 
vibrating  levers.  These  levers  are  extended,  concentrically 
with  the  collars,  on  the  side  nearest  to  the  point  of  oscil- 
lation, to  a  height  beyond  the  horizontal  diameter  of  the 
drum.  In  this  way  the  simultaneous  vibration  and  rotation 
of  the  drum  are  made  more  steady  by  the  support  given 
by  the  extended  curvature  of  the  levers.  The  strained 
pulp  passes  into  a  curved  trough  beneath  the  drum  and 
is  allowed  to  flow  away  through  a  channel  arranged  along 
one  side  of  the  trough.  In  order  to  reach  this  channel  it  has 
to  pass  under  a  partition  extending  nearly  to  the  bottom 
of  the  trough,  so  as  to  prevent  the  sedimentation  of  the 
heavier  particles  of  the  pulp  at  the  bottom  of  the  trough. 

—J.  F.  B. 

Cellulose  xanthogenate  ;    Preparation  of in  the  form 

of  a  dry  powder.    H.  Lyncke.     Fr.  Pat.  388,915,  Apr.  4, 
1908.     Under  Int.  Conv.,  Sept.  21,  1907. 

Cellulose  xanthogenate,  prepared  by  treating  alkali- 
cellulose  with  carbon  bisulphide,  is  mixed  with  strong 
alcohol  instead  of  with  water.  The  mass  is  treated  with 
alcohol  (about  three  times  the  weight  of  the  cellulose), 
in  a  kneading  machine,  until  the  alkali  cellulose 
xanthogenate  is  dehydrated  and  converted  into  small 
granules.  These  may  be  treated  again  with  alcohol  for 
further  purification,  or  they  may  be  dried  direct.  Drying 
is  effected  rapidly  at  a  temperature  not  exceeding  70° — 
80°  C,  and  the  dried  product  may  be  ground  to  a  fine 
powder.  This  powder  remains  soluble  in  water  or  dilute 
alkali  for  a  fairly  long  time.  If  desired,  a  little  acetic  or 
other  feeble  acid  may  be  added  to  the  alcohol  used  for 
purification. — J.  F.  B. 

Evaporating  apparatus  ;•    Paddle-wheel for  the  waste 

lues  from  the  manufacture  of  cellvlose.     C.  P.  Carlson. 
Ger.  Pat.  199,218,  June  2,  1907. 

The  apparatus  is  intended  specially  for  the  concentration 
of  the  alkaline  waste  liquors  from  the  soda  cellulose 
process.  Revolving  paddle-wheels  dip  partly  into  the 
liquid,  raising  it  and  bringing  it  into  contact  with  a  current 
of  hot  furnace  gases  above  the  level  of  the  liquid.  The 
blades  of  the  wheel  are  fixed  obliquely  to  the  axis  of 
rotation,  in  order  to  effect  a  circulation  of  the  liquid 
arid  to  bring  the  latter  into  intimate  contact  with  the  fire 
gases. — A.  S. 

Plastic  product  \Jrom  celluloid]  for  the  manufacture  of 
combs,  moulded  objects  of  any  kind,  and  like  applications 
and  process  for  the  manufacture  thereof.  L.  Desvmx 
and  H.  Allaire,  Paris.     Eng.  Pat.  9313,  April  29,   1908. 

See  Fr.  Pat.  388,097  of  1908  ;  this  J.,  1908,  873.— T.  F.  B. 

Lyes  containing  organic  mailer  ;    Regenerating .     Fr. 

Pat.  388,555.     See  VII. 


XX.— FINE     CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  &  EXTRACTS. 

Opium  ;    Manufacture  of in  Persia.     A.   F.   Stahl. 

ilK-m.-Zcit.,   1908,  32,  804—805. 

The  greatly  increased  consumption  of  opium  in   Persia 

has  led  to  tin    extension  of  the  cultivation  of  the  poppy 


over  the  whole  country.  The  seed  is  sown  in  November 
and  the  opium,  is  collected  in  May.  Since  the  lightest 
coloured  opium  commands  the  best  price  in  the  market, 
the  incisions  in  the  poppy-heads  are  made  at  sunset, 
and  the  exuded  sap  is  collected  before  sunrise,  as  sunlight 
discolours  the  product.  The  juice,  or  Schire-Teriak 
(schire  =  milk,  Pers.),  is  collected  in  copper  pots  which 
are  closed  with  goatskin.  Its  price,  which  in  1890  was 
13s.,  is  now  from  17s.  to  20s.  per  lb.  Teriak-i-Tschune, 
or  opium  for  export,  which  is  sold  in  lumps,  is  prepared 
from  Schire  opium  by  evaporating  it  to  about  three- 
fourths  of  its  bulk  and  adding  from  50  to  70  per  cent, 
of  grape  juice  and  other  unknown  ingredients.  Opium 
for  home  consumption  is  obtained  by  adding  about  20 
per  cent,  of  foreign  matter  to  the  Schire-opium  after  its 
volume  has  been  reduced  by  one-sixth  through  evaporation. 
The  added  material  is  in  the  main,  "  sarcocolla,"  the  resin 
of  Penaea  mucronata.  but  sometimes  a  boiled  extract  of 
dried  poppy-heads,  the  seed  of  wild  rue  (Ruta  sylvestris), 
and  an  extract  obtained  by  steeping  fresh  poppy  leaves 
in  water  are  added,  and  the  mixture  slowly  boiled  for 
3  hours  with  constant  stirring.  The  paste  thus  obtained 
is  kneaded  and  rolled  into  small  sticks  which  are  put 
on  the  market  wrapped  in  paper.  This  opium,  known 
as  Teriak-i-lule,  is  worth  about  36s.  per  lb.  The  opium 
left  in  the  pipes  after  smoking  is  prepared  for  further 
consumption  by  being  mixed  with  about  10  per  cent, 
of  Schire-opium  and  is  then  smoked  as  Teriak-suchte 
(burnt  opium)  or  is  eaten  in  the  form  of  pills.  It  is 
impossible  to  determine  the  opium  production  of  Persia, 
as  no  statistics  are  kept,  but  in  the  season  1905-1906, 
opiuin  to  the  value  of  £4700  was  imported  from 
Afghanistan,  whilst  the  value  of  that  exported  to  different 
parts  of  the  world  was  over  £173,000. — J.  A. 

Methylmorphimethines ;  Pharmacological  action  of  the . 

H.  Kionka,     Z.  angew.  Chem.,  1908,  21,  1744—1745. 

The  methylmorphimethines  are  tertiary  bases  obtained 
from  the  codeine-methyl-iodides  by  boiling  with  sodium 
hydroxide  solution.  Six  isomerides  are  now  known  and 
these  can  be  divided  into  three  pairs  of  stereoisomerides. 
The  strength  and  character  of  the  action  of  these  methine 
bases  is  independent  of  their  isomeric  differences.  The 
bases  are  said  to  affect  the  respiration  and  action  of  the 
heart  of  warm-blooded  animals  without  having  any 
narcotic  action.  The  respiration  is  always  first  affected 
and  the  action  of  the  heart  later.  Whereas  other  morphine 
derivatives  are  said  to  increase  the  volume  of  each 
respiration  and  at  the  same  time  strongly  diminish  the 
frequency  of  breathing,  whilst  the  total  amount  of 
respiration  is  only  slightly  diminished,  the  bases  here 
discussed  do  not,  it  is  said,  greatly  influence  the  frequency, 
but  increase  the  volume  of  each  breath,  and  therefore 
also  the  total  amount  of  respiration. — E-  F- 

Terpenes  and  essential  oils.  94th  co»i»iitnicati<»i. 
(Fenchone  derivatives.)  O.  Wallach.  Annalen,  1908, 
362,  174—200. 

The  author  continues  the  work  on  the  h3'drocarbons 
obtained  from  fenchyl  alcohol,  and  his  results  throw 
some  doubt  on  the  constitution  of  fenchone  as  accepted 
at  present.  Fenchylaminc,  prepared  from  rf-fenchone, 
was  shaken  with  dilute  acetic  acid  and  sodium  nitrite, 
when  two  hydrocarbons  boiling  at  155° — 158°  C,  and  175° 
— 178°  C.  respectively,  were  obtained  by  fractionation. 
The  former  hydrocarbon  was  identified  as  rf-/-fenehene. 
with  the  sp.  gr.  o-Nti'.i  at  19°  O,  and  nr>  =1-4724,  and  a 
fraction  obtained  from  it  boiling  at  156° — 157'  ('.  had 
r«D=  -32°  12'  in  a  100  mm,  tube.  It  gave  a  dihromide. 
I  K.llpjHr.,,  crystallising  in  rhombic  tablets  melting  at 
8" <_kn  C.,  and  with  [o]d  =  + 42-83°  in  ethyl  aoetate. 
When  oxidised  with  alkaline  permanganate,  this  hydro- 
carbon yields  d-Z-hydroxyfenchenic  acid  (m.  pt.  153'  — 
154° C,  and  [a]©<=  -62-98°),  and  a  small  quantity  of 
apocamphoric  acid  (m.  pt.,  206  — 206°C).  In  the  decom- 
position   of   fenchylamine    by    means   of    nitrous   acid. 

8-limonene  and  cineol  wcri'  also  found  amongst  the 
products,      f/7- I'Yti.  hem-     was    warmed     with     acetic     acid 

and  dilute  sulphuric  acid,   when   tso-fenchyl  alcohol  was 
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produced,  which  boiled  at  801°— 202°  CL,  and  formed  a 
urethane  melting  at  106° — 107°  C.  From  this  alcohol 
•  hydrocarbon  was  obtained  by  the  action  of  zinc  chloride 
which  when  oxidised  by  alkaline  permanganate,  gave 
rf-rf-hydroxyfenehenio  acid.  m.  pt.  138  C.  When  iso- 
fenehvl  alcohol  is  oxidised  by  chromic  acid,  i^ofenchone. 
l/l0H",;O.  is  produced.  This  was  purified  by  moan- 
of  the  semicarbazone.  m.  pt  221—  222  C.  The  free 
ketone  boils  at  201  CL,  has  the  sp.  gr.  0-943  at  18-5°  C, 
nP  =  1-4021  at  18-5°  CL,  and  <id=+9°  35'  in  a  100  mm. 
tube.  It  forms  a  mono-bromo  substitution  product, 
which,  when  crystallised  from  methyl  alcohol,  melts  at 
66  —67°  CL,  anil  has  [a]D=  -164-1°'  in  alcohol.  When 
wofenohone  is  oxidised  with  alkaline  permanganate, 
isofenchoeamphoric  acid.  Cl0H16O4,  is  formed.  This  acid 
melts  at  158° — 159°  C.  and  has  [a]D  =  -12-75°  in  ether. 
Starting  from  Z-fenchone.  /-fenchone  oxime  was  made, 
reduced  to  the  amine,  and  decomposed  with  nitrous  acid. 
On  fractionation,  /-(/-fenchene  separated,  which  boiled  at 
155—150-  CL,  and  had  nD=+29°  in  a  100  mm.  tube 
at  14°  C.  This  gave  a  dibromide,  in.  pt.  87°— 88°  C, 
which  when  crystallised  with  the  dibromide  from 
rf-/-fenchene  gave  a  racemic  compound  melting  at  62°  C. 
/-(/-Fenchene  was  hydrated.  and  from  the  alcohol,  an 
uehocamphoric  acid  was  prepared,  which  had 
[a]D=+ 12-32  in  ether,  and  melted  at  158°— 159°  C. 
When  crystallised  with  its  optical  isomeride,  it  formed 
a  racemic  compound  melting  at  174° — 175°  C. — F.  Shdn. 

Sesquiterpene  from  cade  oil.  J.  Schindelmeiser.  J.  Russ. 
Phvs.-Chem.  Ges.,  1908,  40,  181—184.  Chem.  Zentr., 
1908,  2,  598. 

The  sesquiterpene  described  by  Lepeschkin  (this  J., 
1008,  766),  which  occurs  together  with  cadinene  in  cade 
oil,  is  identical  with  that  previously  described  by  Troger 
and  Feldmann  (Arch.  Pharm.,  236,  692),  and  by  the  author 
(Sitzungsber.  Xaturf.-Ges.  Dorpat,  14,  31).  The  liquid 
dihvdrochloride  of  this  sesquiterpene,  C15Ho4,2HCl,  boils 
at  160—164°  C.  at  12  mm.,  has  the  sp.  gr.  1-114  at  20°  C, 
and  is  optically  inactive.  The  sesquiterpene  itself  boils 
at  263°— 265°  C,  has  the  sp.  gr.  0-908  at  20°  C,  nD  =  1-5006, 
and  is  optically  inactive.  Lepeschkin's  hydrocarbon 
was  impure  and  contained  considerable  quantities  of 
cadinene.  His  statement  that  the  new  sesquiterpene 
when  heated  with  hydrochloric  acid  yields  an  isomeride 
resembling  humulene  is  erroneous.  What  Lepeschkin 
obtained  was  probably  a  mixture  of  tetrahydrocadinene, 
cadinene,  and  the  new  sesquiterpene.  Pure  cadinene 
readily  absorbs  oxygen,  with  diminution  of  its  optical 
rotatory  power,  yielding  a  syrupy  mass  heavier  than 
water,  which  readily  decomposes  potassium  iodide  or 
hydriodic  acid  solution  and  oxidises  arsenic  trioxide 
to  the  pentoxide. — A.  S. 

.Ethyl,    propyl,    iso-hutyl,    and   amyl    alcohols ';     Catalytic 

oxidation  of  .     E.    Orlow.     J.    Russ.   Phvs.-Chem. 

Ges.,  1908,  40,  203—217.     Chem.  Zentr.,  1908,  2,  581. 

The  author  has  extended  his  work  on  the  catalytic  oxidation 
of  methyl  alcohol  (this  J.,  1908,  139,  419),  to  other  alcohols. 
A  current  of  dry  air  was  drawn  through  the  alcohol, 
suitably  warmed,  and  the  mixture  of  air  and  alcohol 
vapour  led  over  heated,  freshly  reduced  copper  gauze 
in  a  combustion  tube.  The  gaseous  products  of  the 
reaction  consisted  chiefly  of  carbon  monoxide  and  dioxide, 
and  saturated  and  unsaturated  hydrocarbons.  The 
aldehydes,  which  were  the  principal  reaction-products, 
were  collected  in  a  water  condenser.  There  was  also 
obtained,  floating  on  the  aqueous  layer  in  the  condenser, 
a  light  oil  consisting  chiefly  of  unoxidised  alcohol,  aldehyde, 
and  ketones  (acetone  from  propyl  and  isobutyl  alcohols, 
methylethylketone  from  amyl  alcohols).  Ayieldof  aldehyde 
as  high  as  66  per  cent,  was  obtained  from  ethyl  alcohol. 
The  quantity  of  air  required  in  order  to  keep  the  contact 
material  in  a  state  of  incandescence  by  the  heat  of  the 
reaction  is  much  greater  than  the  theoretical  amount 
in  the  case  of  ethyl-,  isobutyl-,  and  amyl  alcohols.  This 
is  due  to  the  fact  that  besides  the  exothermic  oxidation 
of  the  alcohol,  an  endothermic  decomposition  into  water 
and  unsaturated  hydrocarbons  takes  place,  and  excess  of 
air  is  required  to  further  oxidise  the  latter   to  carbon 


monoxide  and  dioxide,  and  thus  furnish  the  heat  required 
to  keep  the  contact  material  in  a  state  of  incandesceiire. 
It  is  stated  that  the  preparation  of  acetaldchyde  from 
ethyl  alcohol  by  the  contact  process  is  quite  practicable. 
Yields  of  50  per  cent,  of  aldehyde  can  also  be  obtained 
from  isobutyl  and  amyl  alcohols.  In  the  latter  case 
the  oxidation  products"  of  the  alcohol  have  an  acrid 
odour  and  are  suitable  for  use  as  disinfectants  and  for 
denaturing  alcohol. — A.  S. 

Monomethylamine  ;    Preparation   of .      M.  Francois. 

Compt.  rend.,  1908,  147,  428—430. 
The  author's  method  of  separating  amines  from  ammonia, 
by  means  of  yellow  mercuric  oxide  (this  J.,  1907,  432, 
721),  can  be  applied  to  the  preparation  of  pure  mono- 
methylamine,  only  when  the  crude  product  contains  no 
other*  nitrogenous  base,  except  ammonia.  It  is,  therefore, 
useless  in  conjunction  with  the  method  of  preparation 
from  formaldehyde  and  ammonium  chloride  (Brochet 
and  Cambier),  but  the  product  obtained  by  Hofmann's 
method  from  acetamide  and  bromine,  treated  with  mercuric 
oxide,  gives  perfectly  pure  methylamine,  35  per  cent, 
of  the  calculated  yield  being  obtained.  Purification 
by  alcohol  does  not  furnish  a  pure  product,  much  of  the 
ammonium   chloride  present  being   dissolved. — F.  Sodn. 

Thio-ozonides,    and    the    constitution    of    certain    sulphur 
compounds.     H.  Erdmann.     See  IV. 

Citrate   and   lemon   juice   exports   from   Messina.     Chem. 

and'Drug.,  Sept.  5,  1908.  [T.  R.] 
The  total  exports  of  citrate  of  lime  from  Messina  during 
1907  amounted  to  4,737  tons,  as  compared  with  4,349 
tons  in  1906,  3,043  tons  in  1905,  3,649  tons  in  1904,  and 
2,246  tons  in  1903.  Of  the  total  exportation  in  1907, 
1,628  tons  was  sent  to  France,  1,485  tons  to  the  United 
States,  and  771  tons  to  the  United  Kingdom.  More  than 
half  the  total  exportation  of  concentrated  lemon-juice 
from  Messina  was  sent  to  the  United  Kingdom— viz., 
575  tons  out  of  a  total  of  984  tons.  In  1906,  888  tons 
was  exported,  1,107  tons  in  1905,  2,059  tons  in  1904, 
and  1,419  tons  in  1903. 

Bengal     Government     cinchona     plantation     and     quinine 

factory.  Chem.  and  Drug.,  Sept.  12,  1908.  [T.  R.] 
The  annual  report  of  the  Bengal  Government  cinchona 
plantation  and  factory,  British  Sikkim,  for  1907-8  states  that 
the  total  number  of  cinchona  trees  of  all  kinds  on  March  31, 
1908,  was  3,471,216,  a  decrease  of  227,561  since  last  year. 
The  use  of  bonemeal  was  discontinued,  the  result  not  being 
sufficient  to  justify  a  continuation  of  expenditure. 
Mortality  continues  very  high  among  the  Ledger  trees, 
and  the  current  season  will  show  a  further  and  marked 
decrease.  The  bark-harvest  for  the  year  amounted  to 
445,638  lb.,  an  increase  of  16,081  lb.  Of  this  total 
419,388  lb.  were  Ledgeriana,  407  lb.  succirubra,  and 
25,000  lb.  hybrid.  The  total  quantity  of  bark  worked  up 
in  the  factory  was  945,900  lb.,  of  which  764,954  lb.  was 
Ledgeriana.  The  output  of  quinine  sulphate  was  27,564  lb., 
being  an  increase  of  11,499  lb.  over  last  year's  output. 
Only  3,370  lb.  of  cinchona  febrifuge  was  produced.  No 
cinchonidine  sulphate  was  manufactured  during  the 
year,  there  being  an  ample  quantity  in  stock  to  meet  the 
limited  demand.  The  average  yield  of  quinine  sulphate 
from  the  bark  used  in  the  factory  was  2-90  per  cent, 
These  low  figures  will  not  occur  in  future  years,  for  the 
whole  of  the  accumulation  of  old  and  poor  bark  has  now 
been  worked  up,  and  only  the  bark  now  being  produced 
or  bought  will  be  available.  The  yield  at  the  end  of  the 
year  had  risen  to  3-34  per  cent.  The  profit  on  the  year's 
working  is  Rs.  52,967,  or,  deducting  non-recurrent  charges, 
Rs.  44,127. 

Patents. 

Phenylglycine  and  its  homologues  ;    Manufacture  of . 

M.  Friswell,  Bexley,  Executrix  of  R.  J.  Friswell.     Eng. 

Pat.   18,149,  Aug.   10,  1907. 
Phenylglycine    or    a    homologue   thereof   is   obtained 
in  good  yield  by  heating  aniline  (or  a  homologue)  with  the 
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monochloroacetate  of  an  alkali  or  alkaline-earth  metal 
or  a  metal  of  the  iron  or  aluminium  group  in  the  presence 
of  water.  Example  : — 107  grms.  of  o-toluidine  are  heated 
in  a  flask  under  a  reflux  condenser  with  116-5  grins,  of 
sodium  monochloroacetate  and  150  c.c.  of  water  for 
3  to  4  hours.     On  cooling,  o-tolvlglvcine  separates  out. 

—j.  < :.  c. 


Diamine-  and  alkylated  diaminobenzoylalkamines ;  Manu- 
facture of .     0.  Imray,  London.     From  Farbwerke 

vorm.  Meister,  Lucius,  und  Briining,  Hoehst  a/Main, 
Germany.     Eng.    Pat,    18,942,   Aug.   22,    1907. 

Alkamixe  esters  of  m  :  p-diaminobenzoic  acid  and  of  the 
alkylated  m :  p-diaminobenzoic  acids  are  obtained:  (1), 
by  esterifying  the  above  acids  with  alkamines ;  (2),  by 
reducing  m  :  p-dinitro-,  m  :  p-  (or  p ■-.  m- )  aminonitro-  or 
m  :  p-  (or  p:m-)  alkylaminonitro-benzoie  acid  alkamine 
esters  ;  (3),  by  the  reduction  of  m  :  p-diamino-  or  alkylated 
m :  p-diamino-benzoic  acid  halogen  alkyl  esters  with 
secondary  amines;  (4),  by  heating  to  :  p-diamino-  or 
alkylated  m  :  p-diamino-benzoic  acid  esters  with  alkamines. 
Example  : — 15  grms.  of  m  :  p-diaminobenzoic  acid  or 
its  methyl  ester  and  30  grms.  of  diethylaurinoethanol 
are  mixed  with  150  grms.  of  cold  concentrated  sulphuric 
acid  and  heated  for  5 — 6  hours  on  the  water-bath.  The 
mass  is  then  poured  on  to  ice,  made  alkaline  with  ammonia, 
saturated  with  potash  and  extracted  with  ether.  After 
washing  with  water  and  evaporating  the  ethereal  extract, 
the  m  :  p-diaminobenzoyldiethylaminoethanol  remains  as 
an  oil  which,  with  the  calculated  amount  of  hydrochloric 
acid,  yields  a  monohydrochloride  crystallising  from  alcohol 
in  needles,  m.  pt.  163°C.  Other  examples  illustrate 
the  method  of  preparation  of  this  substance  (and  of 
m-ammo-p-dimethylaminobenzoyldiethylaminoethanol)  by 
the  alternative  processes  detailed  above.  The  compounds 
are  strong  local    anaesthetics  of  little  toxicity.— J.  0.  C. 

Therapeutic  compounds  [phenylarsonic  acids] ;    Manufacture 

of  new .     H.    S.    Wellcome.    London,    and  '  F.    L. 

Pyman,  Dartford.     Eng.  Pat.  855,  Jan.  14,  1908. 

Equmolecular  parts  of  o-toluidine  and  arsenic  acid  are 
mixed  with  hot  water;  the  o-toluidine  arsenate  is  heated 
with  twice  its  weight  of  o-toluidine  for  one  hour  at  180° 
— 185  C.  The  product  is  extracted  with  sodium  carbonate 
solution  and  the  solution  concentrated.  The  sodium  salt  of 
.';-mrtliyl-4-aininophenylarsonic  acid,  CH3.Cr,H3(XH2) 
AsO(011)_,,  separates  out  on  cooling  and  is  purified  by 
recrystallisation  from  water.  The  free  acid,  obtained 
by  treatment  with  acetic  acid,  is  almost  insoluble  in 
cold  water,  soluble  to  the  extent  of  3  per  cent,  in  hot  water, 
and  readily  soluble  in  methyl  alcohol.  It  melts  with 
decomposition  at  198°— 200°  C,  combines  with  bases 
to  form  salts,  and  can  be  converted  into  an  acetyl 
derivative  by  treatment  with  acetic  anhydride.— T.  F.  B. 

Diphtheria  antitoxin ;  Process  for  the  preparation  of . 

Farbwerke  vorm.  Mfdeter,  Lucius,  und  Briining, 
Hdchst  a/Main,  Germany,  Eng.  Pat.  15,76s.  July  24* 
1908.      Under  Int.  Conv.,  July  31,  1907. 

The  disadvantages  hitherto  encountered  in  the  prepara- 
tion of  diphtheria  antitoxin  from  horses  and  other  animals 
are  overcome  or  at  least  diminished  by  immunising 
mules  or  hinniee  with  diphtheria  toxins,  a  higher 
percentage  of  these  animals  may  be  immunised  than  in 

the  case  of  horses,  and  they  show  no  hvpersensitiveness 
to  the  toxin. — J.  C.  C. 


Radium  preparation.     II.  Lienor,  New  York      is    pat 

895,478,  Aug.  II,   I '.ins. 

<'i.i. viin  is  impregnated  witb  a  radium  salt  in  order  to 
form  a  preparation  which  "is  capable  of  being  takes  up 
by  the  liquids  and  tissues  of  the  body,  and  thereby  bj 
degree-,  liberating  the  radium  -;iU.~"   '  \\ .  p.  s. 


Formates  and  oxalates  ;  Preparation  of .     A.  Hempel. 

Fr.  Pat.  389,039,  April  8,  1908. 


Caustic  alkalis,  alkaline-earths,  or  analogous  substances, 
or  the  corresponding  carbonates,  are  heated  with  carbon 
monoxide,  under  pressure.  At  200°  to  360°  C.  formates 
are  thus  produced,  and  oxalates  by  employing  higher 
temperatures,  up  to  420°  C.  Oxalates  are  also  obtained 
by  heating  formates,  with  or  without  the  addition  of 
indifferent  substances,  at  200°  to  420°  C,  under  pressure. 

— F.  Sodn. 

Chloral  ;    Preparation   of   compounds   of with    add 

amides.  X.  Sulzberger.  Ger.  Pat.  198,715,  April  24, 
1907. 

By  dissolving  amides  of  fatty  acids  containing  more 
than  12  atoms  of  carbon,  or  their  substitution  derivatives, 
in  rather  more  than  the  calculated  quantity  of  chloral, 
there  are  obtained  odourless  and  tasteless,  non-volatile, 
non-hygroscopic  compounds  of  great  stability,  which  are 
easily  soluble  in  fats,  oils,  and  paraffin  hydrocarbons.  The 
products  have  the  general  formula  :  CCl3-CH(OH)-XXY, 
where  X  is  a  fatty  acid  residue  or  its  substitution  deriva- 
tive, and  Y  is  a  hydrogen  atom  or  an  alkyl  or  aryl  group. 
Example. — The  amide  of  palmitic  acid  is  warmed  with 
rather  more  than  the  calculated  quantity  of  chloral,  the 
temperature  being  finally  raised  to  100°  C.  The  warm 
liquid  is  then  poured  into  water,  when  the  reaction- 
product  separates  in  white  hard  lumps.  When  crystallised 
from  alcohol,  the  new  compound  forms  a  white  powder, 
which  melts  at  100°  C— A.  S. 

Amyl  ether  and  higher  ethers  from,  the  corresponding  alcohols  : 

Preparation  of .     G.    Schroeter  and   W.   Sondag. 

Ger.  Pat,  200,150,  Oct.  3,  1907. 

Ethers  are  prepared  from  amyl  alcohol  and  higher  fatty 
alcohols  by  heating  them  with  less  than  the  calculated 
quantity  of  sulphuric  acid  or  a  sulphonic  acid. — T.  F.  B. 

Acetyl    nitrate    or    mixtures     containing    accli/l     nitrate  ; 

Preparation  of .     A.   Pictet.     Ger.   Pat.    200,201, 

Jan.  19,  1907. 

Acetyl  nitrate,  CH3.CO.OX02,  a  colourless  liquid  of 
b.  pt.  22°  C.  (70  mm.)  is  obtained  (a)  by  the  action  of 
nitric  anhydride  on  acetic  anhydride,  preferably  in  presence 
of  dehydrating  agents,  or  (b)  by  the  interaction  of  nitric 
acid  and  acetic  anhydride  in  presence  of  sulphuric 
anhydride  or  phosphoric  anhydride.  It  forms  a  con- 
venient and  energetic  nitrating  agent,  no  water  being 
split  off  in  the  reaction  ;  fatty  acids,  chloroform,  etc., 
can  be  nitrated  by  its  aid.  In  the  nitration  of  aromatic 
compounds,  the  nitro-group  generally  enters  the  o-position 
to  the  existing  substituents. — T.  F.  B. 

Vanillin,    hcliotropine,    and  .camphor*,   Process  .for    the 

production    of .     A.    J.     Boult,    London,      from 

F.  Fritzsche  und  Co.,  Hamburg,  and  The  Verona 
Chemical  Co.,  Newark,  U.S.A.  Eng.  Pat.  27,927, 
Dec.  18,  1907. 

See  Fr.  Pat.  385,700  of  1907  ;  this  J.,  1908,  644.— T.  F.  B. 

Poli/gh/ccrines j     Process    for    manufacturing .     C. 

Claessen,  Berlin.     Eng.  Pat.  9572,  May  2,  1908, 

gM.Ger.  I 'at.  198,768  of  1907  ;  this  J.,  1908,  833.— T.  F.  B. 

Nicotine  /mm  tobacco  material ;  Process  <>j  recovering . 

<;.  B.  Lindenberger  and  K.  B.  Arnold,  Richmond,  Va., 

Assignors     to    The     Kentucky    Tohaeco     Products     Co., 

Lou, .ville.  Ky.   U.S.  Pat.  896,124,  Aug.  IS.  1908. 
s.  i.  iv.  pat.  386,837  of  1907  ;  this  J.,  1908.  644.— T.  F.  I'.. 

pamphem   ;      /'mass    ,,j     muling .      ('.      Wci/mann. 

Assignor  to  The  Clayton  Aniline  Co.,  Ltd.,  Manchester. 
U.S.  I'at.  896,962,  Aug.  26,  1908. 

Si;k  Brig.  I'at.  6032  of  1906;    this  .1..   1907,  32.— T.  F.  B. 
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Cam]  •ufacturc  of .    The  Clayton   Aniline 

.    Ltd,     Fr.    Pat.   389,071,   April   10,   1808.     Under 
Int.  Conv.,  Oct.  4.  1907. 

SeeEiic.  Pat.  21,946  of  1907  ;  this  J..  1908,917.— T.  F.  B. 

.  iolubUin  inttcr.  from  the  bark  of  Cascara  sagrada 

(Rhamntts  Purshiana) ;    Process  for  preparing  a . 

-     .  pour  l'liul.  Chimiqne  a   Hale.      Fr.  Pat.  388,951, 
April  6,  P.  OS.     Under  Int.  Conv..  Aug.  23,  1907. 

See  Fr.tr.  Pat.  PUT  of  1908  :   this  J.,  1908,  644.— T.  F.  B. 

Alkali  formates  ;   Process  for  preparing .     FarWerke 

vorm.  Meister,  Lucius,  nnd  Priining.     Fr.  Tat.  3S9.065, 
April  9,  1908.     Under  Int.  Conv.,  April  10,  1907. 

See  Eng.  Pat.  8012  of  1908  :   this  J.,  1908,  769.— T.  F.  B. 
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Resins  and  allied  Ir.dies  :    Action    of on   a   jjhoto- 

grajhic  plate  in  the  dark.     AV.  J.    Russell.     Rov.    Soc. 
Proc.,  1908;  B.,  80,  370—387. 

Rosin  and  "  amber  resin  "  produce  images  on  photo- 
graphic plates  in  the  dark,  at  the  ordinary  temperatures. 
after  two  or  three  days  of  contact:  at  40°  C.  the  action 
is  very  much  more  rapid.  A  current  of  air  which  has 
passed  over  powdered  rosin  is  also  active.  The  presence 
of  oxygen  appears  to  be  necessary  for  the  action,  which  is 
also  shown  by  abietic  acid.  Thin  sheets  of  glass  or  mica 
interposed  between  the  plate  and  rosin  prevent  the  action 
taking  place.  The  activity  of  resins  is  decreased  slightly 
by  heating,  and  is  increased  by  exposure  to  blue  rays  of 
light,  but  this  increase  slowly  disappears  on  keeping  in 
the  dark  or  in  red  light.  Amber  has  no  action  on  a 
photographic  plate,  but  alcohol  extracts  a  small  quantity 
of  a  highly  active  substance  from  it.  Of  five  samples  of 
lignite  examined,  two  were  found  to  be  slightly  active  : 
no  instance  of  activity  in  jet  or  graphite  has  been  dis- 
covered. Coal  generally  has  a  slight  action  on  photo- 
graphic plates,  which  is  increased  by  drying,  in '  some 
:  the  effect  of  heating  coals  is  variable,  in  some 
instances  an  increase  and  in  others  a  decrease  of  activity 
being  found.  Sunlight  has  no  effect  on  the  activity  of 
coals,  and  the  alcoholic  extracts  are  inactive. — T.  F.  B. 

Silver-gel    in     photographic     films.      Luppo-Cramer.       Z. 
Chem.  und  Ind.  der  Kolloide,  1908,  3,  33—36. 

Liesegang  (Photochem.  Studien.  1895,  28,  and  Phot. 
Archiv,  1895.  177)  has  shown  that  whereas  pyrogallol 
and.  sodium  carbonate  precipitate  from  silver  nitrate 
solutions  a  pure,  black  form  of  silver  ("  A  ")  which  takes 
a  long  time  to  settle,  pyrogallol  alone  yields  an  almost 
white  form  of  silver  ("  B  "),  which  settles  rapidly.  "  A  " 
is  bleached,  but  "  B  "  is  darkened  by  mercuric  chloride 
solutions,  and  by  subsequent  treatment  with  ammonia, 
'*  A  "  becomes  black,  whilst  "  B "  remains  unaltered. 
The  "  A  "  form  is  generally  produced  by  reduction  of 
s-ilver  solutions  with  alkaline  developers,  and  the  "  B  " 
form  by  the  use  of  ferrous  sulphate,  quinol,  and  metol, 
without  alkali.  On  the  other  hand,  the  "  A  "  form  is 
obtained  by  reduction  with  gallic  acid  or  o-aminophenol 
without  alkali.  When  dissolved  in  nitric  acid,  only  the 
f  A  "  form  is  deeply  coloured  by  the  oxidation  products 
of  developing  substances.  Sulphites  have  a  great  influence 
on  the  form  of  silver  produced,  a  normal  ferrous  oxalate 
developer  forming  the  dark  silver,  whereas  if  sulphite  is 
added,  a  grey  variety  is  produced :  normal  metol-soda 
developers,  containing  sulphite,  also  produce  the  grey 
form,  whilst  the  black  form  is  produced  when  the  sulphite 
is  omitted.  Other  organic  developers  act  similarly.  The 
most  finely-divided  form  of  silver  is  produced  by  pyrogallol 
or  catechol  in  presence  of  alkali  carbonates,  without 
sulphite  ;  the  precipitates  are  very  dark,  and  pass  through 


ordinary  filter  papers.     A  variety  intermediate  between 
"A"    and    "B"    may    lie   obtained    by   reduction   with- 
alkaline  developers  in  presence  of  the  normal  quantity  of 
sulphite.     Mercuric    chloride    converts    the    "  A "    form,. 

and  also  the  "  gel  "  obtained  from  it  by  coagulation  with 
sulphuric  acid,  into  white  silver  chloride.  Similar  differ  - 
ences  arc  shown  by  the  forms  of  silver  obtained  from  silver 
bromide,  with  and  without  sulphite;  the  addition  of  a 
solvent  lor  silver  bromide  produces  analogous  results  to 
the  addition  of  sulphite.  Reduction  of  solutions  of  silver 
bromide  in  thiosulphate,  thiocyanate,  etc.,  in  presence  of 
gelatin,  gives  a  precipitate  of  similar  appearance  to  that 
of  dichroic  fog  :  in  absence  of  gelatin,  grey,  finely-divided 
silver  results.  The  silver  image,  obtained  by  "  physical 
development  "  of  negatives,  is  analogous  to  "  B,"  as 
regards  its  behaviour  with  mercuric  chloride  ;  the  silver- 
in  negatives  on  collodio-bromide  plates  is  also  analogous 
to  "  B."  Suspensions  of  silver  bromide  in  collodion  and 
gelatm  are  reduced,  under  similar  conditions,  to  very 
Tight  coloured  and  grey-black  silver  respectively. — T.  F.  B. 

Patents. 

Photographic   paper  ;     Method  of  treating .     E.    A.. 

Cunningham,     Ambridge,     Pa.     U.S.     Pat.     895,970,. 
Aug.   11,   1908. 

Photographic  prints  are  treated  with  solutions  of 
metallic  salts  (e.g.,  of  copper  salts)  and  then  with 
solutions  which  will  form  a  sulphide  (e.g.,  a  solution 
of  sodium  sulphide). — T.  F.  B. 

Films    [for    photography,    etc.]  ;     Continuous    production 

of by  coagulation.     Soc.   Gen.   des  Films  and  C. 

lion  on.    Fr.  Pat.  388,755,  June  8,  1908. 

A  collodion  of  20 — 25  per  cent,  concentration,  prepared 
by  dissolving  a  very  soluble,  hot-nitrated  pyroxylin  in 
methyl  alcohol  containing  15—18  per  cent,  of  ether,  is 
delivered  through  a  slit  on  to  an  endless  band  travelling 
beneath  the  surface  of  a  coagulating  liquid.  This  liquid 
must  be  miscible  with  methyl  alcohol  but  must  not  dissolve 
the  pyroxylin ;  for  instance,  80  per  cent,  alcohol,  or 
benzene,  or  petroleum  hydrocarbons,  may  be  used.  The 
film  is  carried  on  the  endless  band  through  the  coagulating 
bath  and  is  then  still  sufficiently  plastic  to  be  smoothed 
or  further  flattened  by  pressure  between  rollers  ;  it  is 
finally  dried  in  a  current  of  air. — J.  F.  B. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Explosives  ;  Thirty-second  annual  report  of  H.M.  Inspectors 
0f for  1907. 

Licensed  Factories.— The  number  oi  factories  under 
continuing  certificate  was  34  (being  one  less  than  in  the 
previous  year).  The  number  of  factories  under  licence 
was  108  (being  four  less  than  in  1906).  Application  was 
made  for  55  amending  licences  during  the  year. 

Accidents.—  The  number  of  accidents  by  fire  or  explosion, 
of  which  the  Department  had  cognisance  during  the 
year  was  414,  causing  63  deaths  and  injuring  422  persons. 
The  number  of  deaths  (6),  from  accidents  by  fire  or 
explosion  in  the  manufacture  of  explosives  was  below 
the  average  for  the  decade  (6-9). 

The  following  table  gives  the  details  under  the  above 
heading  : — 


Total 
Accidents. 

Causing 

no 
injury. 

Causing 
injury. 

Persons. 

Killed. 

Injured. 

Manufacture  . . 
Keeping 
Conveyance    . . 
Use  and  Miscel- 
laneous 

44 

10 

— 
360 

23 
4 

1 

21 
6 

359 

6 
2 

55 

22 
6 

394 

414 

28 

386 

63 

422 

960 
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1907. 

1906. 

lb. 

lb. 

1,341,900 

3,558,662 

109,400 

41,714 

Storage. — The  total  number  of  magazines  under  con- 
tinuing certificate  and  licence  was  437,  being  5  more 
than  in  190(3.  There  were  no  accidents  by  fire  or°explosion 
in  connection  with  magazines  during  the  year. 

Importation.— The  number  of  importation  licences 
granted  during  1907  was  142.  The  following  table  gives 
the  quantity  and  nature  of  blasting  explosives  imported  : — 


Containing  nitroglycerine 
Not  containing 


Of  the  above  explosives  some  769,500  lb.  were  known 
to  have  been  transhipped  to  other  countries.  The 
number  of  detonators  imported  was  some  18  millions, 
being  about  5£  millions  less  than  in  1906.  Some  4  millions 
were  transhipped  for  other  countries.  The  quantity  of 
-fireworks  imported  was  some  301  tons. 

Report  of  Chemical  Advisers. — Messrs.  Dupre  point  out 
that  the  total  number  of  samples  examined  dining  the 
year  amounted  to  559,  a  number  considerably  in  excess 
of  those  examined  in  any  previous  year.  In  addition 
to  these  there  were  carried  out  155  tests  for  the  presence 
of  volatile  mercury  salts,  and  72  special  heat  tests  for 
the  investigation  of  the  effect  produced  by  mercury  in 
the  heat  test. 

Manufacture  of  heat-test  papers.— An  addition  has  been 
made  to  the  processes  specified  for  the  preparation  of 
heat-test  papers.  Several  batches  of  paper  were  found 
to  contain  some  material  which,  though  insoluble  in 
water,  liberates  iodine  from  potassium  iodide  in  the 
presence  of  acetic  acid  and  thus  makes  the  acetic  acid 
test  for  the  good  quality  of  the  papers  of  no  value.  It 
has  therefore  been  decided  to  wash  all  the  paper  used 
for  the  preparation  of  heat-test  papers  twice,  for  about 
half  an  hour  each  time,  in  a  10  per  cent,  solution  of  acetic 
acid,  and  then  wash  thoroughly  in  tap  water.  After 
two  rinsings  in  distilled  water  and  subsequent  drying 
the  paper  is  ready  for  dipping. 

Mercury  in  explosives.— During  the  year  the  presence 
of  mercury  in  explosives  was  a  subject  which  occupied 
the  attention  of,  not  only  the  whole  of  the  explosives 
industry,  but  also  the  law  courts.  It  is  of  interest  there- 
fore to  quote  the  Chemical  Advisers  of  the  Explosives 
Department  in  full  on  this  question.  "In  our  annual 
report  for  1906  we  stated  that  methods  for  testing  various 
kinds  of  explosives  for  mercury,  or  volatile  mercury  salts 
were  being  worked  out,  and  that  details  of  those  methods 
finally  adopted  would  appear  in  this  year's  report 
Various  methods  had  to  be  worked  out,  as  different 
classes  of  explosives  require  quite  different  treatment 
and  in  some  cases  specially  delicate  methods  had  to  be 
employed  when  the  quantity  of  mercury  present  was 
extremely  small,  although  still  enough  materially  to 
affect  the  heat  test.  In  all  cases  a  special  form  of  spectrum 
tube  was  employed.  The  apparatus  consisted  of  two 
stoppered  tubes  of  about  20  c.c.  capacity,  joined  by  a 
capillary  tube.  To  one  stopper  was  attached  a  tube 
fitted  with  a  good  tap.  All  the  grinding  had  to  be  done 
very  perfectly,  so  as  to  keep  a  vacuum  for  some  hours 
even  at  a  slightly  raised  temperature.  About  the  centre 
of  each  tube  the  electrodes,  contained  in  tubulures  slanted 
op  SO  as  to  prevent  the  entrance  of  the  explosive  material 
are  attached.  The  parts  of  the  t  ubes  below  these  tubulures 
are  tilled  with  the  substance  to  be  examined,  the  stoppew 
replaced,  and  the  tube  exhausted  by  means  r.f  ;,  ..,„„! 
pump  (not  a  mercury  pump).  The'  pints  of  the  tube 
containing  the  explosive  are  then  immersed  in  hot  water 
(about  90  C),  and  a  discharge  from  a  powerful  induction 
•cod  (we  use  a  6-m.  <-,,il)  passed  through  it.  The  capillary 
tube  is  thru  examined,  end  on,  the  use  of  a  oondenser 
greatly  intensifying  the  brilliance  of  the  sped  run,. 

••It  mercury,  or  a  volatile  tneroury  salt,  is  present,  even 
m  very  minute  quantities,  the  characteristic  lines  of  the 
mercury  spectrum  are  seen  in  addition  to  those  of  any 
other  gases  thai  may  be  present.  ,.</.,  nitrogen,  oxygen 
hydrogen,  etc.  The  ipeotrum  of  the  nitrogen  maj  be 
eliminated  by  passing  a  stream  of  hydrogen  through  the 
eold  tube  before  exhaustion,  when,  after  exhaustion 
practically  only  the  spectra  of  mercury  (should  this  be 
present),    hydrogen,    and    oxygen,    will    be    seen       The 


hydrogen  and  oxygen  spectra  can  never  be  eliminated, 
as  it  is  impossible  to  get  rid  of  the  last  traces  of  moisture ; 
but  this  does  not  in  any  way  interfere  with  the  mercury 
spectrum. 

''  The  lines  we  rely  on  for  proving  the  presence  of 
mercury  are  the  two  yellow,  the  green,  and  the  violet 
of  the  following  wave  lengths  : — The  yellow,  5790  and 
5769 ;  the  green,  5461  ;  and  the  violet,  4359.  At 
present  we  never  certify  the  presence  of  mercury  unless 
all  these  lines  are  seen.  All  the  apparatus  used,  tube, 
connections,  etc.,  etc.,  must  be  carefully  tested  to  prove 
the  absence  of  mercury  before  each  test  is  carried  out. 


Tests  at  present  in  use. 

"  For  ungelatinised  guncotton. — About  2  grams  of  the 
nitro-cotton  are  carefully  dried,  at  a  temperature  not 
exceeding  120°  F.,  introduced  into  the  special  vacuum 
tube,  and  the  test  carried  out  as  described  above. 

"  For  blasting  gelatine,  gelignite,  etc. — About  4  grams 
of  the  explosive  are  ground  up  with  French  chalk,  intro- 
duced into  the  vacuum  tube,  and  tested  as  above.  If 
the  explosive  contains  a  considerable  amount  of  moisture, 
the  introduction  of  a  piece  of  calcium  chloride  above 
the  explosive  in  each  limb  may  be  of  considerable 
advantage. 

"  Blank  experiments  must  be  made  with  the  chalk 
used,  before  the  test  is  carried  out. 

"  For  cordite. — Fifteen  grains  of  the  cordite  are  ground 
so  as  to  pass  through  the  finest  sieve  of  the  heat  test  set, 
and  extracted  with  ether  for  two  hours.  The  flask  is 
then  removed,  and  a  carefully  cleaned  flask  substituted  ; 
fresh  ether  is  introduced,  and  the  extraction  continued 
for  a  further  10  hours.  The  ether  is  then  distilled  off, 
and  the  flask  carefully  dried  at  a  low  temperature.  The 
flask  is  washed  out  with  several  quantities  of  boiling 
distilled  water,  a  little  hydrochloric  acid  being  added 
to  the  first  boiling.  The  washings  are  put  into  a  previously 
ignited  platinum  dish,  and  the  solution  electrolysed  over 
night,  using  the  dish  as  anode  and  a  coil  of  platinum  or 
gold  wire  as  cathode  (we  use  two  Leclanche  cells  in  series 
for  the  electrolysis).  The  wire  is  then  washed  with  water 
and  acetone,  dried  at  a  low  temperature,  dropped  into 
a  clean  narrow  test  tube  (3  ins.  by  f  in.)  and  the  part 
of  the  tube  containing  the  wire  strongly  ignited.  The 
bottom  of  the  tube  is  cut  off,  after  removing  the  wire, 
the  remainder  dropped  into  the  vacuum  tube  and  tested 
for  mercury  as  already  described. 

"  Hard  gelatinised  nitro-cotton  preparations. — These  are 
treated  exactly  as  cordite,  unless  the  explosive  contains 
nothing  which  is  soluble  in  ether,  other  than  a  mercury 
salt,  when  the  initial  two  hours'  extraction  with  ether 
is  omitted. 

"  Specially  delicate  tests. — If  an  ungelatinised  nitro- 
cotton  has  to  be  tested  for  very  minute  traces  of  soluble 
mercury  salts,  any  desired  quantity  can  be  extracted 
with  ether  and  treated  as  above  for  hard  gelatinised 
nitro-cotton  explosives. 

"  All  the  above  tests  in  which  extraction  by  ether  is 
employed  are,  of  course,  only  tests  for  soluble  mercury 
salts,  not  for  metallic  mercury.  The  following  test 
which  we  employ  as  a  very  delicate  test  for  use  with 
blasting  gelatine  and  similar  explosives,  may  also  be 
used  for  any  class  of  explosive  when  only  metallic  mercury 
is  to  be  tested  for,  and  by  using  appropriate  quantities, 
a  test  of  any  desired  delicacy  can  be  obtained. 

"  Delitatt  test  for  blading  gelatine,  etc.  —  Fifteen  grams 
(or  any  other  desired  quantity)  are  ground  up  with  French 
chalk  and  introduced  into  a  stoppered  glass  bottle. 
A  piece  ot  previously  ignited  silver  foil.*  contained  in 
a  glass  spOOn,  is  placed  on  top  of  the  explosive,  the  bottle 

tightly  stoppered  and  kept  at  a  temperature  of  from 
911  to"  KM)  ('.  for  from  10  to  15  hours.  The  silver  foil 
is  then   treated  in  the  suae  way  as  the  coil  in  the  cordite 

test. 

"Considerable  difficulty  has  been  experienced  by  firms 
who  have  been  using  mercury  in  their  explosives  in  the 

past  in  getting  their  plant   free  from  all  traces  of    the    salt 


•  This  ignition  is  carried  out   in  a  combustion  tube  through 
which  a  slew  current  of  hydrogen  Is  passed. 
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used.  Even  six  months  after  Che  last  addition  of  mercury 
the  explosive  contains  enough  very  seriously  to  affect 
the  heat  test.  In  this  connection  it  may  he  of  service 
to  point  out  the  extremely  minute  amount  of  mercury 
that  may  influence  the  result. 

"  From  quantitative  experiments  we  have  made,  we 
have  found  that  even  so  .small  a  quantity  of  mercury  as 
l.OtHUh  milligram  can  combine  with  as  much  iodine  as 
Would  he  liberated  by  an  average  sample  of  blasting 
gelatine  in  the  live  minutes  after  the  standard  tint  on 
the  test  paper  had  been  reaehed.  or.  in  other  words,  is 
capable  of  masking  the  heat  test  by  live  minutes.  Extreme 
eare  is  therefore  necessary  in  cleaning  the  plant  after  the 
mercury  has  once  been  used,  and  the  alternate  use  of 
the  same  plant  for  explosives  containing  mercury,  and 
for  those  intended  to  be  free,  is  probably  out  of  the 
question. 

"  With  reference  to  the  rejection  of  explosives  on 
account  of  their  containing  mercury,  it  was  suggested 
that  the  main  objection  to  its  use,  viz.,  its  affect  on  the 
heat  test,  might  be  overcome  by  introducing  a  piece 
of  silver  foil  into  the  tube  during  the  test.  It  was  alleged 
that  the  mercury  was  thus  completely  retained  by  the 
silver,  and  that  the  true  test  of  the  explosive  was  obtained. 
This  point  was  therefore  investigated,  but  it  was  found 
that,  although  the  effect  of  the  mercury  on  the  test 
paper  was  imdoubtedly  counteracted,  and  a  test  which 
had  been  much  prolonged  by  the  presence  of  mercury  was 
considerably  shortened,  yet  the  silver  itself  had  a  con- 
siderable masking  effect,  probably  due  to  the  absorption 
of  the  acid  vapours  by  the  silver.  It  was,  therefore, 
concluded  that,  although  the  above  test  might  be  useful 
as  a  supplementary  test  for  the  presence  of  mercury, 
it  could  not  be  considered  to  remove  the  objections  to 
the  use  of  mercury  in  explosives.  The  use  of  gold  foil 
was  also  suggested,  but  although  preferable  to  silver 
for  use  with  nitro-cotton  in  that  its  masking  effect  is 
decidedly  less,  yet,  since  it  has  a  strong  decomposing 
effect  on  nitro -glycerine  vapour,  its  use  with  nitro- 
glycerine explosives  is  quite  inadmissible." 

Woolwich  Testing  Station. — Captain  Desborough's 
report  states  that  a  series  of  experiments  was  carried  out 
with  coal  dust  at  the  Home  Office  Testing  Station.  The 
object  was  to  ascertain  whether  all  coal  dusts  are  to  be 
regarded  as  being  dangerous,  whether  there  are  degrees  of 
danger,  and  whether  any  relation  can  be  established 
between  the  constituents  of  a  coal  dust  and  its  sensitive- 
ness. The  dust  to  be  tested  was  strewn  along  the  floor 
of  the  official  test  gallery  at  Woolwich.  This  gallery 
consists  of  an  iron  tube  2  feet  6  inches  in  diameter  and  28  feet 
in  length ;  there  are  seven  safety  valve  orifices  at  equal 
intervals  along  the  top  of  the  tube.  The  dust  was  inserted 
through  these  orifices,  the  quantity  being  such  as  to  ensure 
a  surplus  of  dust  being  present  should  an  ignition  take 
place.  To  obtain  the  desired  comparison,  varying  charges 
of  a  specially  prepared  fine  grain  powder,  stemmed  with  a 
plug  of  plaster  of  Paris,  2  inches  in  length,  and  fitting  the 
bore  fairly  closely,  were  fired  from  a  cannon  into  the  gallery, 
and  the  experiments  were  continued  until  the  maximum 
charge  which  failed  to  cause  an  ignition  was  determined. 
This  limiting  charge  was  confirmed  by  twice  repeating 
the  experiment. 

Screen  dust. — The  limiting  charges  which  failed  to 
ignite  these  dusts  varied  between  50  and  100  grams  of 
gunpowder,  and  all  screen  dusts  must  be  regarded  as  being 
readily  ignitible.  It  was  not  found  to  be  possible  to  deduce 
from  tbe  analyses  of  the  dusts  any  relationship  between 
the  proportion  of  the  constituents  and  their  varying 
degrees  of  sensitiveness.  From  the  fact  that  freshly- 
ground  dust  apj>ears  to  have  always  been  found  more 
sensitive  than  that  kept  for  some  time,  there  can  be  little 
doubt  that  there  must  be  some  connection  between  the 
two.  In  addition  to  the  chemical  composition,  the 
physical  characteristics  probably  play  an  important  part. 
To  test  this  point  weighed  quantities  of  the  most  and 
least  sensitive  dusts  which  had  previously  been  sifted 
through  an  80-mesh  sieve,  were  allowed  to  fall  in  a  glass 
tube,  and  note  taken  of  the  time  which  elapsed  before  the 
dust  had  settled  from  one  standard  tint  to  another  of  a 
lesser  intensity.  The  results  indicated  that  the  more 
sensitive  dust  settled  at  a  slower  rate.     Hood  and  timber 


,/nsts. — There  was  only  a  comparatively  slight  difference 
of  sensitiveness  between  the  dust  .collected  from  the  timbers 
and  from  the  roadways,  and  both  were  not  much  less 
sensitive  than  the  screen  dusts  and  would  hence  appear  to 
be  dangerous.  The  experiments  were  carried  out  in  air 
free  from  gas  and  as  in  a  colliery  there  is  always  the  possi- 
bility of  from  1  to  2  per  cent,  of  firedamp  being  present, 
this  would  probably  have  the  effect  of  increasing  the 
sensitiveness  up  to  that  of  the  screen  dusts. — G.  W.  McD. 


Patents. 

K.tf)losives.  B.  E.  D.  Kilburn,  London.  From  W. 
Rickmers,  Baden,  Germany.  Eng.  Pat.  10,510,  May  6, 
1907. 

Organic  substances  containing  tannin  are  said  to  possess 
advantages  when  mixed  with  oxidising  bodies  for  producing 
an  explosive.  The  following  is  given  as  an  example  of 
such  a  composition  : — Powdered  myrabolans  (36),  salt- 
petre  (29)  and  ammonium  perchlorate   (35  parts). 

— G.  W.  McD. 

Dynamite  or  other  explosives  ;    Heater  for .     B.   F. 

Kelly,    Salt    Lake    City,    U.S.A.     U.S.    Pat.    895,028, 
Aug.  4,  1908. 

The  heater  consists  of  a  casing  with  an  opening  on  the 
upper  side.  A  cover  provided  with  a  chamber  on  the 
under  side  fits  into  this  opening.  The  chamber  contains  the 
explosive  and  is  provided  with  a  rack  for  supporting  the 
cartridges,  so  arranged  that  they  cannot  come  in  contact 
with  each  other.  A  hot  water  pan  for  warming  the  air 
rests  on  the  bottom  of  the  outer  casing. — G.  W.  McD. 

Explosive.     C.  Girard,  Paris.     U.S.  Pat.  895,254,  Aug.  4, 
1908. 

A  process  for  making  explosives  consisting  in  incorpor- 
ating trinitrocresol  and  picric  acid  in  molecular  propor- 
tions, heating  the  mixture  until  liquefied,  and  while  the 
product  iB  in  a  molten  condition  and  at  a  temperature  below 
the  melting  point  of  either  constituent,  incorporating  an 
oxidising  agent  such  as  a  metallic  chlorate. — G.  W.  McD. 

Explosive ;  Stable  — — .  F.  B.  Holmes.  Woodbury, 
N.J.,  Assignor  to  the  E.I.  du  Pont  de  Nemours  Powder 
Co.,  Wilmington,  Del.  U.S.  Pat.  895,639,  Aug.  11,  1908. 

The  explosive  consists  of  a  mixture  of  nitrated  starch 
(98 — 95  parts)  and  ammonium  carbonate  (2 — 5  parts). 
The  latter  is  said  to  render  the  nitrated  starch  stable. 

— G.  W.  McD. 


Explosives  ;    Method  of  shipping  and  storing .     F.  L. 

Chamberlin,     Cleveland,     Ohio.       U.S.     Pat.     896,622, 
Aug.  18,  1908. 

The  explosive  is  kept  submerged  in  a  hydrocarbon  oil 
in  which  it  is  insoluble. — W.  H.  C. 

Nitro    explosives ;     Indicator   of   the    spontaneous   decom- 
position of .     J.  C.  E.  Bouchaud-Praceiq.     Fr.  Pat. 

388,142,  May  22,  1907. 

The  metallic  cases  containing  the  explosive  have  a  small 
hole'  bored  in  them.  A  metallic  tube  of  very  fine  bore  is 
screwed  into  the  hole  and  the  free  end  is  adapted  to  a  glass 
tube  containing  paper  or  other  material  impregnated  with 
an  indicator  for  nitrous  acid.  Any  disengagement  of  this 
latter  body  from  the  explosive  is  indicated  on  the  test 
paper. — G.  W.  McD. 

Ouncotton  and  the  like  ;    Process  for  the  recovery  of  the 

nitrating  acid  in  the  manufacture  of .     C.  Claessen. 

Ger.  Pat.  200,292,  May  22,  1906. 

After  the  nitration  is  finished,  and  the  acid  has  been 
separated,   sulphuric   acid   is  injected  into   the  rotation 
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drum  of  a  centrifugal  machine  containing  the  nitrated 
material,  and  the  sulphuric  acid  is  subsequently  displaced 
by  water. — A.  S. 

Matches  ;  Process  for  the  manufacture  of .     G.  Heyden. 

Ger.  Pat.  195,400,  Feb.  10,  1906. 

The  igniting  composition  is  prepared  by  mixing  1  kilo, 
of  amorphous  phosphorus,  about  550  grms.  of  potassium 
chlorate,  800  grms.  of  lead  peroxide  or  other  suitable 
lead  compound,  and  600  grms.  of  a  filling  material  (chalk, 
powdered  glass,  or  the  like)  with  gum  arabic,  dextrin,  or 
gum  tragacanth  dissolved  in  water.  The  ribbon  of  match- 
wood is  tipped  with  this  paste  in  the  usual  manner,  and 
after  drying,  is  impregnated  with  a  suitable  lac  and  then 
with  paraffin  wax. — A.  S. 

Igniting     composition     suitable     for     "  match     ribbon-,  "  ; 

Process  for  the  man  ufacture  of  an .   Bochum-Lindener 

Ziindwaren-und     Wetter  lampenf  a  bt.     C.     Koch.     Ger. 
Pat.  198,710,  March  15,  1907. 

The  greater  part  of  the  phosphorus  in  ,the  ordinary 
mixtures  of  phosphorus  and  oxygen-yielding  substances, 
is  replaced  by  nitrocellulose  containing  a  low  percentage 
of  nitrogen. — A.  S. 

Explosive.     W.   Rickmers,   Loudon.      U.S.   Pat.   896,325, 
Aug.   18,  1908. 

See  Eng.  Pat.  10,510  of  1907  ;    preceding.— T.  F.  B. 

Explosive.     C.  E.  Bichel,  Hamburg,  Germany.     U.S.  Pat. 
896,887,  Aug.  25,  1908. 

See  Ft.  Pat.  369,661  of  1906  ;  this  J.,  1907,  224.— T.  F.  B. 


Nitrocellulose  ';    Manufacture  of  artificial  silk  and  explo- 
sives from  a  special  form  of .     Ger.  Pat.    199,885. 

See  V. 
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APPARATUS. 

Patents. 

Carbonic  acid  and  other  gases  in  gas  mixtures  ;  Apparatus 
for  recording)  the  percentage  of .  T.  Thorp,  Man- 
chester.    Eng.  Pat.  22,896,  Oct.  17,  1907. 

The  apparatus  consists  of  the  combination  of  a  tank  partly 
filled  with  a  liquid  capable  of  absorbing  the  carbonic  acid 
or  other  gas,  two  rotary  pumps  of  the  same  size  and 
capacity,  driven  at  the  same  speed  from  one  shaft,  one  of 
the  pumps  drawing  in  the  gas  mixture  and  delivering  it 
below  the  level  of  the  liquid  in  the  absorption  tank, 
the  other  drawing  the  mixture  from  the  top  and  delivering 
it  into  the  atmosphere  or  source  of  supply.  A  branch 
pipe  leads  from  the  suction  pipe  of  the  second  pump 
into  a  gas-holder  with  a  floating  bell  or  equivalent  pressure 

recorder.  A  rod  connected  to  the  bell  or  indicator  has  a 
pencil  attached  and  records  the  variation  of  pressure 
and  consequently  of  carbon  dioxide  on  a  rotating  hand. 

— G.  W.  Mel). 


seosity 
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Oils;    Apparatus  for  determining  tin   degree  of  via 

and  lubricating  power  "I .     W.   II.   Houston. 

Pat.  388,671,  March  28,  1908. 

TlIK  oil   to   lie  tested    IB  eolit  a  i  lied     in   B    reservoir  of    narrow 

rectangular  section.     The  lower  half  of  the  reservoir  is 

placed    in    B    beating    bath,    and    a   thermometer   immersed 
in    the   oil,    with    i(n    bulb   close  to    the    Outlet    tap,  records 

the    temperature.     The    upper    part    of    the    reservoir 

projects  above  the  heating  bath  and  is  provided   with  an 


upper  and  a  lower  index  mark.  Owing  to  the  shape  of 
the  reservoir,  a  thin  layer  of  oil  is  exposed  to  the  heat  of 
the  outer  bath,  and  thus  readily  takes  up,  and  is  main- 
tained at.  the  requisite  temperature.  The  time  taken  by 
different  oils  in  falling,  when  the  outlet  tap  is  opened, 
from  the  upper  to  the  lower  index  mark  is  a  measure  of 
the  relative  viscosities. — G.  W.  McD. 


Gas-analysis    apparatus  ;     Device    for    discharging    gases 

from .     J.    Weber.     Ger.    Pat.    197,594,    Jan.    11. 

1907. 

A  device  provided  with  a  sealing  liquid,  is  set  in  operation 
by  liquid  from  a  reservoir,  by  means  of  an  intermittent 
siphon,  and  alternately  opens  and  closes  the  gas-outlet 
tube.— A.  S. 


Reflux  condenser ;  Open .    E.  A. 

Lentz.     Ger.  Pat.   199,144,  Jan. 
23,   1907. 

The  condenser  is  of  the  form  shown 
in  the  diagram.  The  cooling  water 
enters  through  e,  fills  the  space 
between  the  double  walls  of  the 
hood,  d.  and  flows  away  through  c. 
The  vapour  from  the  distillation 
flask  enters  the  condenser  through 
the  tube,  b,  and  the  condensed 
liquid  flows  back  through  the 
tube,  /. — A.  S. 


Gas  analysis  ;    Automatic  apparatus  for .     E.  Schatz, 

Frankfort    on    Maine,    Germany.     U.S.    Pat.    895,798, 
Aug.  11,  1908. 

See  Second  Addition  to  Fr. 
1906,  778.— T.  F.  B. 


Pat.  359,352  of  1905  ;   this  J. 


Gas  analysis  ;    Apparatus  for  automatic  and   continuous 

.     W.  S.  Hubbard,  Leicester.     U.S.  Pat.  896,544, 

Aug.  18,  1908. 

See  Eng.  Pat.  26,924  of  1907  ;  this  J.,  1908,  645.— T.  F.  B. 


INORGANIC— QUA  LITATIVE. 

Metallic  bases  ,'    .  I  new  method  of  qualitative  and  quantitative 

separation  of   the .     E.    E.    Pozzi    Escot.      Bull. 

Soc.  Chim.  Belg.,  1908,  22.  327—338. 

To  avoid  the  inconveniences  which  arise  in  the  ordinary 
methods  of  qualitative  analysis  from  the  occasional 
presence  of  phosphoric  acid,  this  acid  is  always  added, 
as  sodium  phosphate,  to  the  solution  under  examination. 
The  metallic  elements  are  separated  into  six  groups. 
Gronp  I.,  precipitated  by  hydrochloric  acid,  contains 
lead,  thorium,  mercury,  silver  and  thallium.  The  filtrate 
is  saturated  with  hydrogen  sulphide  and  the  precipitate 
separated  into  Group  11.,  antimony,  tin,  arsenic,  molybde 

num.    gold,    platinum,  and    iridium,    sulphides   soluble   in 

ammonium  sulphide,  and  Group  III.,  lead,  bismuth,  copper, 

cadmium,  zinc,  mercury,  osmium,  rhodium,  palladium, 
and  ruthenium,  with  insoluble  sulphides.  To  the  boiling 
solution,  containing  the  metals  not  precipitated  by 
hydrogen  sulphide  in  acid  solution,  an  excess  of  sodium 

phosphate,  hydroxide,  and  h\  pohromite  is  added.  The 
nitrate  contains  Group  IV.,  thallium,  vanadium,  aluminium. 
glucinum  (beryllium),  chromium,  /.inc.  potassium,  caesium, 
sodium,  rubidium,  tantalum  and  niobium.  The  precipi- 
tate is  dried  and  fused  with  sodium  carbonate,  taken  up 
in    water,    washed,    and    dissolved    in    hydrochloric    acid. 
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Iniiled  to  remove  carbon  dioxide,  and  Croup  V.,  manganese, 

iron,     uranium,    indium,     gallium,     zirconium,     cerium, 

thorium,     lanthanum,     didymium.      titanium,      erbium, 

linium,    ami  germanium,    precipitated    by  ammonia 

solution.  The  solution  contains  Group  VI.,  cobalt,  nickel, 
calcium,  strontium,  barium,  magnesium  and  lithium. 
Tables  arc  given  for  the  identification  of  the  metals  con- 
tained in  the  various  groups,  and  the  author  claims  that  the 
separations  arc  quantitative  and  that  the  method  may  be 
used  as  a  basis  for  the  estimation  of  the  various  metals. 

— R.  L.  S. 


1X0RGA  NIG— QUA  XT  IT  ATI  VE. 

Jfefob  ;    Rapid  tlcrtroanalytical  deposition  and  separation 

of .     //.    Antimony    and    tin.      Employment    of    a 

diaphragm.     H.  J.  S.  Sand.     Chem.  Soc.  Trans.,  1908, 
93.  1572—1592. 


A  continuation  of  the  author's  previous  work  (this  J., 
1907,  490)  with  a  slightly  modified  apparatus.  The 
difficulty  in  obtaining  coherent  deposits  of  antimony 
from  acid  solutions  is  due  to  the  intermediate  formation 
of  antimony  hydride.  It  can  be  overcome,  as  in  the 
case  of  bismuth,  by  employing  a  high  temperature  and 
keeping  the  cathode  potential  low.  In  the  presence 
of  hydrazine  sulphate,  antimony  can  readily  be  completely 
deposited  from  its  solution  in  sulphuric  acid  (1:1)  at 
temperatures  above  100°  C,  at  an  auxiliary  potential 
(loc.  cit.)  of  0-65  volt,  whereas  under  similar  conditions  tin 
does  not  begin  to  separate  below  08  volt.  In  devising 
a  method  for  the  separation  of  antimony  and  tin,  it  was 
sought  to  start  with  a  solvent  capable  of  dissolving  the 
common  alloys  containing  these  metals  and  also  of 
dissolving  a  precipitate  of  antimony  and  tin  sulphides 
on  a  filter-paper.  The  solvent  adopted  was  a  mixture 
of  40  c.c.  of  concentrated  sulphuric  acid,  5  c.c.  of  water, 
and  2  c.c.  of  concentrated  nitric  acid.  The  nitrosulphonic 
acid  formed  in  such  a  solution  interferes  with  the  separation 
of  antimony,  but  it  can  be  destroyed  by  addition  of 
hydrazine  sulphate,  which  also  reduces  any  antimony 
pentoxide.  The  apparatus  used  is  shown  in  the  figure. 
The  electrodes  are  suspended  in  the  beaker  (42  mm.  diam., 
10  cm.  high)  about  1  cm.  from  the  bottom.  The  stem 
of  the  inner  electrode  is  held  in  position  by  means  of  a 
rubber  cork  and  by  the  glass  fork,  A,  as  shown.  Contact 
is  made  through  the  leads,  B  and  C,  which  consist  of 
glass  T-pieces,  into  the  ends  of  which  strips  of  platinum 
gauze  have  been  fused  ;  these  are  filled  with  mercury  and 
closed  at  the  ends  by  rubber  caps,  through  which  copper 
wires  pass.  The  pieces,  B  and  C,  are  held  against  the 
stem  of  the  inner,  and  the  collar  of  the  outer  electrode, 
respectively,  by  the  rubber  band,  1).  With  the  solvent 
mentioned  above,  at  180°  ('.,  the  metal  dissolves  fairly 
rapidly.  The  solution  is  heated  to  about  220°  C,  and  a 
current  of  5  amperes  passed.  When  the  temperature 
rises  to  250° — 270G  C,  vigorous  effervescence  and  rapid 
reduction  of  the  nitrosulphonic  acid  take  place.  After 
about  5 — 10  mins.  at  this  temperature,  the  current  is 
stopped,  and  the  liquid  allowed  to  cool  (by  about  100°  C) 


for  at  least  10  mins.  A  quantity  of  hydrazine  sulphate 
equal  in  weight  to  the  total  amount  of  metal  present, 
or  at  least  0-5  grm.,  is  now  added,  and  the  liquid,  which 
may  be  stirred  by  rotating  the  inner  electrode,  is  again 
heated,  the  temperature  being  raised  finally  to  300°  C. 
After  the  temperature  has  been  allowed  to  fall  again  to 
about  100  ('.,  the  beaker  is  placed  first  in  warm  and  then 
in  cold  water,  and  when  cooled  to  about  30°  C,  40  c.c. 
of  water  and  a  quantity  of  hydrazine  sulphate  equal  to 
that  of  the  antimony  present,  or  at  least  0-5  grm.,  are 
added.  The  temperature  rises  to  about  120°  C,  and  the 
separation  of  the  antimony  may  then  be  commenced, 
with  the  auxiliary  electrode  at  a  potential  of  0-53 — 0-65 
volt.  After  the  complete  deposition  of  the  antimony,  the 
solution  is  washed  into  a  tall  400  c.c.  beaker,  and  oxalic 
acid  added  (in  quantity  sufficient  to  leave  1 — 3  grms.  per 
80  c.c.  of  solution  at  the  end  of  the  analysis).  The  inner 
electrode  is  now  placed  in  the  beaker,  and  the  latter  covered 
with  a  clock-glass  provided  with  a  hole  just  large  enough 
for  the  stem  of  the  inner  electrode  to  move  in  it  freely. 
The  beaker  is  placed  in  cold  water,  100  c.c.  of  strong 
ammonia  solution  are  poured  gradually  on  to  the  clock- 
glass,  and  the  contents  of  the  beaker  are  stirred  with  the 
electrode.  After  the  whole  of  the  ammonia  has  run 
through  into  the  beaker,  the  clock-glass  is  removed  and 
washed,  the  solution  is  made  neutral  to  methyl  orange, 
and  an  excess  of  sulphuric  acid  added,  corresponding 
with  0-5 — 0-75  c.c.  per  grm.  of  oxalic  acid  previously 
added.  A  current  of  4  amperes  is  now  passed,  at  70°  C, 
until  most  of  the  oxalic  acid  is  destroyed  and  most  of 
the  tin  is  deposited.  It  is  then  stopped,  15  c.c.  of  con- 
centrated hydrochloric  acid  and  3  grms.  of  hydroxylamine 
hydrochloride  are  added,  and  the  temperature  is  raised 
rapidly  nearly  to  100°  C.  Electrolysis  is  now  continued 
with  a  current  of  3  amperes,  falling  later  to  2,  the  potential 
of  the- auxiliary  electrode  being  1-5  volts  at  the  beginning 
of  the  separation  and  falling  to  1-3  or  even  1-15  volts  at 
the  end. 

The  author  also  gives  a  brief  account  of  the  use  of  a 
diaphragm,  cut  from  a  Schleicher  and  Schiill  parchment 
paper  diffusion  shell,  in  rapid  electroanalysis. — A.  S. 


Tin,  arsenic,  and  antimony  ;    Separation  [and  determina- 
tion] of .     Application   to  the  analysis  of  bronzes. 

M.  Dinan.     Monit.  Scient.,  1908,  22,  600—602. 

The  author  has  elaborated  a  method  of  determining 
tin,  arsenic,  and  antimony  in  alloys.  For  the  analysis 
of  a  bronze,  3  grms.  are  treated  with  30  c.c.  of  nitric 
acid  (sp.  gr.  1-4),  and,  after  the  action  has  ceased,  the 
liquid  is  boiled  ;  zinc,  lead,  and  nearly  all  the  copper 
go  into  solution  and  the  residue  contains  the  tin,  antimony, 
a  little  copper  and  lead,  and  the  arsenic,  as  arsenate  of 
tin.  After  washing  the  residue,  as  far  as  possible,  by 
decantation,  it  is  dissolved,  by  boiling  for  half  an  hour 
or  more,  with  a  solution  containing  10  grms.  of  oxalic 
acid  and  4 — 5  grms.  of  normal  ammonium  oxalate  ; 
1  c.c.  of  hydrochloric  acid  is  then  added,  the  whole  diluted 
to  about  400  c.c,  and  a  rapid  stream  of  hydrogen  sulphide 
passed  through  the  nearly  boiling  liquid  for  2  hours ; 
the  sulphides  of  antimony,  arsenic,  copper,  and  lead 
are  thus  precipitated  and  are  filtered  off  and  washed 
with  boiling  water  ;  the  filtrate  is  concentrated,  and  the 
tin  determined  by  electrolysis,  in  the  presence  of  5 — 6  grms. 
of  oxalic  acid,  with  a  current  density  of  1  amp.  per 
sq.  dm.,  the  liquid  being  kept  hot.  The  sulphide  pre- 
cipitate is  treated  with  boiling  potassium  hydroxide 
solution,  to  dissolve  the  sulphides  of  antimony  and 
arsenic,  and  the  solution  is  separated  from  the  insoluble 
copper  and  lead  sulphides,  reduced  to  40  c.c.  by  evapora- 
tion, and  the  heating  continued,  after  adding  60  c.c. 
of  hydrochloric  acid,  until  all  hydrogen  sulphide  is 
expelled  ;  this  precipitates  the  arsenic  as  sulphide,  which 
is  filtered  off  when  cold,  and  washed  with  dilute  hydro- 
chloric acid  ;  potassium  chlorate  is  added  to  the  filtrate, 
so  as  to  convert  the  antimony  trichloride  into  penta- 
chloride,  excess  of  chlorine  is  boiled  off  the  solution 
cooled,  and  3  grms.  of  potassium  iodide,  in  concentrated 
solution  arc  added ;  the  antimony  is  then  determined 
in  the  usual   manner,   by  titrating  the  liberated  iodine, 
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after  diluting  to  500—600  c.c.  The  residue  of  arsenic 
sulphide  is  dissolved  in  potassium  hydroxide  solution, 
60  C.c.  of  hydrochloric  acid  and  some  potassium  chlorate 
are  added,  and  the  arsenic  similarly  determined  with 
potassium  iodide  and  thiosulphate.  The  antimony  may 
also  be  deposited  electrolytically  by  dissolving  the  pre- 
cipitate of  sulphide  in  sodium  sulphide,  adding  potassium 
or  sodium  hydroxide  and  potassium  cyanide,  and  then 
electrolysing,  in  the  cold,  with  a  current  of  feeble  density. 
The  copper  and  lead  sulphides  are  dissolved  in  nitric 
acid  (sp.  gr.  1-2).,  the  solution  added  to  the  liquid  con- 
taining the  main  portion  of  the  copper,  and  the  whole 
evaporated  to  about  15  c.c.  ;  then  3  c.c.  of  a  saturated 
solution  of  sodium  acetate  are  added,  and  the  solution 
is  electrolysed,  in  the  cold,  at  4  volts,  with  a  current 
density  of  0-5  amp.  per  sq.  dm.  ;  the  copper  is  thus 
deposited  on  the  cathode  and  the  lead,  as  peroxide,  on 
the  anode,  which,  as  usual,  is  roughened  by  a  sand- 
blast ;  the  peroxide  is  dried  at  180°— 200°  C.  and  its 
weight  multiplied  by  the  factor  0-853  to  give  the  weight 
of  lead.  The  liquid,  after  electrolysis,  is  evaporated  to 
dryness,  the  residue  heated,  to  drive  off  the  ammonium 
salts  produced,  and  then  dissolved  in  2 — 3  c.c.  of  hydro- 
chloric acid,  and  the  zinc  determined  in  the  solution  with 
sodium  carbonate  in  the  ordinary  way.  In  the  case  of 
a  phosphor-bronze,  the  phosphorus  may  be  determined 
by  a  known  method  in  the  liquid  from  which  the  tin  has 
been  deposited  by  electrolysis,  in  which  liquid  it  is  present 
as  phosphate.  When  iron  is  present,  it  is  found  to 
contaminate  many  of  the  deposits,  and  its  exact  deter- 
mination is  complicated. — F.  Sodn. 

ORG  A  NIC—Q  UA  LIT  A  TI VE. 

Cotton  in  presence  of  kapok  ;    Detection  and  determination 
of .     M.  Greshoff.     See  V. 


Cottonseed  oil ;   Halphen's  test  for .     H.  Wagner  and 

J.  Clement.     See  XII. 


Oleic    acid ;     Spectral    reaction    of .      J.    Lifschiitz 

See  XII. 

Pentoses  ;    Detection  of with  orcinol  and  hydrochloric 

acid.     J.  Pieraerts.     See  XVI. 


Proteins ;    Detection  of by  means  of  formaldehyde. 

L.  v.  Liebermann.     See  XVIIIA 


Benzoic  acid  ;    Detection  of in  butler.     G.  Halphen- 

See  XV1UA. 


Saponin  [in  lemonade  and  beer] ;    Detection  of .     J. 

Ruhle.     See  XVIII  A. 


ORG  A  NIC—QUA  NT  IT  A  TI  VE. 


Coke;    Yield  of .     F.  W.  Hinrichsen  and  S.  Taczak. 

See  II. 


Sugar  ;     Determination    of in    sugar    products    and 

chiefly  in  "queues  de  betteraves"  and  dried  pulps.     ,1. 
Robart.     See  XVI. 


Dry  milks  ;  Determination  of  fat  in .     B.  G.  McLellan, 

See  XVII 1. 1. 


Butter;    Limits  of  error  in  the  determination  <ij  water  in 
.     A.  Sohoojani.     .sVr   Will. I. 

Lard    and   other    fat",;     Determination    of    water    iii . 

K.   Fiechei    and    W.   Schnellens.     See   SWllA. 


Patent. 

Cream  or  milk  rich  in  fat  ;    Method  of  taking  samples  of 
.     Ger.  Pat.  199,384.     See  XVIIIA. 
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High  temperatures  and  pressures  ;    Apparatus   for  experi- 
ments at ,  and  its  application  to  the  study  of  carbon. 

R.  Threlfall.     Chem.  Soc.  Trans.,  1908,  93,  1333—1356. 

Preliminary  experiments,  suggested  by  Spring's 
researches  on  the  flow  of  solids,  showed  that  graphite 
readily  flows  under  high  pressure,  whereas  silica,  magnesia, 
and  alumina  practically  do  not  flow  at  all.  There  are 
thus  available  on  the  one  hand,  graphite  which  is  an 
electrically  conductive  fluid  at  high  pressures,  and  on 
the  other  hand,  non-conducting,  more  or  less  infusible 
substances  (silica,  alumina,  magnesia),  which  can  be 
consolidated  by  pressure,  in  which  state  they  are  prac- 
tically incapable  of  flowing,  and  thus  are  especially 
suitable  as  material  for  vessels  capable  of  withstanding 
pressure.  By  utilising  these  two  sets  of  properties, 
apparatus  can  be  constructed  in  which  substances  may  be 
electrically  heated  and  at  the  same  time  submitted  to 
high  pressures,  the  latter  being  transmitted  from  a 
hydraulic  lifting  jack  by  means  of  graphite.  Full  details 
of  the  construction  of  such  an  apparatus  are  given,  as 
also  its  application  to  the  study  of  the  effect  of  high 
temperatures  and  pressures  on  carbon.  The  results  of 
this  latter  work  were  substantially  the  same  as  those 
obtained  by  Parsons  by  a  different  method  (this  J.,  1907, 
1069),  no  formation  of  diamond  being  observed.  The 
author  discusses  previous  work  on  the  formation  of 
diamond,  and  concludes  that  the  necessary  conditions 
are  the  presence  of  a  mixture  from  which  a  pure  carbon 
phase  can  separate  at  a  temperature  which  is  not  high 
enough,  at  the  pressure  in  question,  for  the  velocity  of 
transformation  to  graphite  to  have  any  appreciable 
value.  As  the  limits  of  the  temperature  interval  over 
which  diamond  can  crystallise  without  conversion  into 
graphite  are  probably  very  near  together,  the  most 
promising  line  of  research  would  appear  to  be  to  keep 
a  solvent  containing  carbon  under  a  considerable  pressure 
for  considerable  periods,  at  the  lowest  temperature  at 
which  carbon  could  separate. — A.  S. 

Fluid  crystals  and  their  mixtures;    Character  of  melting 

point  and  clearing  point  curves  of .     A.  Bogojaw- 

lensky  and  N.  Winogradow.     Z.  physik.  Chem.,   1908. 
64,   229—242. 

The  authors  find  that  azoxy-  and  azo-compounds  exhibit 
a  tendency  to  form  isomorphous  mixtures:  of  ten  cases 
which  were  investigated,  the  following  combinations 
form  mixed  crystals: — (1),  Azoxyphonotol  and  azo- 
phenetol  ;  (2),  azoanisolphonotol  and  azophenetol  ; 
(3),  methylpropylazophenol  and  ethylpropylazophenol. 
From  the  shape  of  the  melting   point   ourvea  the   most 

complete  miscihility  is  to  be  expected  in  the  ease  of  (1) 
and  then  from  (2)  and  (3).  The  clearing  point  curves  in 
all  cases  examined  show  the  complete  miscibility  of  the 
Quid-crystalline  phase.  The  direction  of  the  clearing 
point  curve  in  the  binary  mixtures  is  connected  only  witfl 
the  position  of  the  clearing  point  curves  of  the  two  com- 
ponents ;hkI  does  not  depend  on  the  melting  point  ourvea. 
The  dealing  points  of  the  azo-compounds  examined  are 
below  the  melting  points,  that  is,  the  substances  are 
monotropio ;  the  azoxy-compounds  are  enantiotropio. 
Two  monotropio  substances  can  form  onantiotropie 
fluid-crystal  mixtures.  The  method  of  extrapolation 
of  the  clearing  point  curves  can  be  used  for  (lie  investi- 
gation   of    (he    fluid-Ciystalline    modifications. — J.  C.  C. 

Drying    oils  ;     Radiation    phenomena    of  .     Werner 

Srh.iu.lt.     /,   physik.   Chem.,   1908,  64.  243     250. 

In  envelopes  which  had  been  printed  on  the  inside  to 
render  them  opaque,  it  was  noticed  that  the  gum  arabic 
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used  tor  ramming,  when  moistened,  beoame  rough,  and 
the  adhesiveness  was  completely  destroyed.  The  orginally 
colourless  gum  also  beoame  brownish-yellow.  This 
destructive  action  was  found  to  be  duo  to  the  fact  that 
the  Unseed  oil  varnish  used  for  making  the  printing  ink 
has  the  property  of  omitting  rays.  Experiments  with 
photographic  plates  Bhowed  that  those  rays  resemble  those 

of  light  in  their  aetion.  hut  whilst  they  are  not  transmitted 
by  glass  or  miea.  they  readily  pass  through  gold-leaf, 
celluloid.  paper,  gutta-percha,  gelatin,  etc.  The  rays  can 
he  reflected  from  a  brass  surface,  but  do  not  discharge  an 
electroscope  and  are  not  diverted  in  a  magnetic  field. 
Comparative  experiments  on  gum  arabic  paper  in  sunlight 
and  exposed  to  dry  varnish  in  the  dark,  showed  very 
similar  results  :  in  both  cases  the  conversion  into  an 
insoluble  substance  was  hastened  by  the  addition  of 
ferrous  sulphate  or  electrolytieally  separated  iron  to  the 
gum  arabic  solution,  and  in  the  presence  of  potassium 
bichromate  the  conversion  was  instantaneous  in  the  case 
of  sunlight  and  complete  in  8  days  tinder  the  action  of 
the   varnish. — J.  C.  C. 


New  Book. 

Proceedings  under  the  Sale  of  Food  and  Drugs  Act, 
The  Merchandise  Marks  Acts,  The  Fertilisers  and 
Feeding  Stuffs  Act,  and  The  Board  of  Agriculture 
Act  for  the  year  1907.  [Cd.  4274.]  Wyman  and 
Sons,  Fetter  Lane,  London,  E.G.     Price  5d. 

This  constitutes  Part  I.  of  the  Report  of  the  Intelligence 
.Division  of  the  Board  of  Agriculture  and  Fisheries  to  the 
Secretary  of  the  Board. 


Patent  List. 


Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

18,544.  Dooley.    Plant  for  the  manufacture  of  chemical 
products.     Sept.  4. 

18,730.  Parvillee.       Ovens    or    furnaces.     [Fr.     Appl., 
Sept.  9,  1907.]*     Sept.  7. 

18,813.  Crossley  and  Rigby.     Evaporation  and  concen- 
tration of  liquids  or  mixtures  of  solids  and  liquids.    Sept.  8. 

18,831.  Peyton.     Packing  pieces  for  chemical  absorp- 
tion, condensing,  and  like  towers.     Sept.  8. 

18,956.  Bromham. 
Sept.  9. 


Centrifugal     drying     machines.* 


Complete  Specifications  Accepted. 

20,177  (1907).  Macfarlane  and  Macfarlane.    Centrifugal 
drying  machines.     Sept.  16. 

25,430  (1907).   Mills  (Hendricks).      Desiccating  process 
and  apparatus.    Sept.  9. 

2528  (1908).  Von  Radlowski.  Burning  process  employed 
in  rotary  furnaces.     Sept.  9. 


8467  (1908).  Tiemann.     See  under  XVI.     . 

1063  (1 90S).    Bock.    Method  of  crystallisation.    Sept.  9. 

7479  (1908).  Royston.     See  under  XVII. 

7836  (1908).  Sauerstoff-Fabrik    Berlin    Ges.     Removal 
of  boiler-scale.     Sept.  16. 

9207  (1908).  Boult     (Goldman     and     Co.).         Filters. 
Sept.   16. 


II.— FUEL,  GAS,  AND  LIGHT. 

Applications. 

18,444.  Miiller.    Burner  tube  coke  ovens,  etc.*    Sept.  2, 

18,829.  Rodhe.     See  under  XXIII. 

19,188.  Potter.      Mantles  for  gas  and  electric  lighting 
and  heating.     Sept.  12. 

Complete  Specifications  Accepted. 

17,841  (1907).  Durupt.     See  under  XVII. 

19,672  (1907).  Ges.   f.    Verwertung    Chem.    Produkte. 
Motallic  filaments  for  electric  glow  lamps.     Sept.  9. 

20,139  (1907).  Feld.         Obtaining      tar     constituents, 
ammonia,  etc.,  from  coal  gas  and  analogous  gases.  Sept.  16. 

20,227  (1907).  British  Thomson-Houston  Co.     (General 
Electric  Co.).    Manufacture  of  refractory  bodies.     Sept.  9. 

21,593  (1907).  Fabry.     Coke  ovens.     Sept.  9. 

23,679  (1907).  Whitfield.     Power  gas  producing  plant. 
Sept.  16. 

2550  (1908).  Richter.         Regenerative     coking    ovens. 
Sept.  9. 

2609  (1908).  Kelly  and  Lowry-Corry.     Manufacture  of 
fuel.     Sept.  9. 

4461  (1908).  Michaud  and  Delasson.      Manufacture  of 
filaments  for  illuminating  and  heating.     Sept.  16. 

5188  (1908).  Schmatolla.     Gas  producers.     Sept.  16. 

8397  (1908).  Chavanne.     Gas  generators.    Sept.  9. 

8421  (1908).  Wolfram-Lampen    A.-G.         Incandescent 
filaments  for  electric  lamps.     Sept.  16. 

12,968  (1908).  Kuzel.       Manufacture    of    filaments   for 
electric  glow  lamps.     Sept.  9. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Application. 

19,225.  Kittle.       Vaporisation    and    decomposition    of 
mineral  oils,  tar  oils,  oil  residuals,  etc.     Sept.   12. 

Complete  Specification  Accepted. 

20,139  (1907).  Feld.     See  under  II. 


IV. —COLOURING  MATTERS  AND   DYESTUFFS. 

Applications. 

18,729.  Newton  (Bayer  und  Co.).    Manufacture  of  dye- 
stuffs  of  the  azine  series.     Sept.  7. 

18,736.  Lauch.    Manufacture  of  an  orange  lake-dyestuff. 
[Ger.  Appl.,  Oct.  8,  1907.]*     Sept.  7. 
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Complete  Specifications  Accepted. 

19,807  (1907).  Ransford  (Cassella  und  Co.).     Manufac- 
ture of  dyestuffs.     Sept.  9. 

23,026  (1907).  Newton  (Bayer  und  Co.).     Manufacture 
of  azo  dyestuiTs.     Sept.  16. 

25,507  (1907).  Newton  (Bayer  und  Co.).     Manufacture 
of  dyestuffs  of  the  anthracene  series.     Sept.  9. 

26,538  (1907).   Iraray   (Meister,    Lucius,    und   Briining). 
Manufacture  of  chlorinated  dibromindigos.     Sept.  9. 

28,266  (1907).  Newton  (Bayer  und  Co.).     Manufacture 
of  a  yellow  colouring  matter.     Sept.  16. 

7583  (1908).  Imray  (Soc.  Chem.  Ind.  in  Basle).    Manu- 
facture of  vat  dyestuffs  containing  sulphur.    Sept.  16. 

16.011   (1908).  Newton  (Bayer  und  Co.).     Manufacture 
of  azo  dyestuffs.     Sept.  16. 


V.— PREPARING,  BLEACHING,  DYEING 

PRINTING,   AND   FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

18,872.  Castle.     Material  for  use  in  textile  and  other 
manufacture.    Sept.  8. 

19,064.  Orr  and  Raw.     Treatment  of  plants  and  other 
fibrous  substances.     Sept.    10. 

19,065  and  19,066.  Hollins  and  Taylor.    Preparation  of 
fibre.     Sept.  10. 

19,157  and  19,158.  Tetley  and  Clayton.    Apparatus  for 
the  manufacture  of  artificial  silk  and  like  threads.  Sept.  11. 

19,216.  Siefert-Schwab.     Printing  fabrics.     Sept,   12. 

Complete  Specifications  Accepted. 

23,624  (1907).  Higginson    and    Arundel.       Gassing    or 
singeing  machines  for  yarn  or  thread.     Sept.  9. 

28,060  (1907).  Pugh,  Ltd.,  and  Read.     Dyeing  cotton 
and  the  like.     Sept.  9. 

993  (1908).  Venter.    Purifying  and  clarifying  the  soda- 
lye  rendered  impure  by  the  mercerisation  process.  Sept.  16. 

8876  (1908).   During.     Producing  embossing  effects  on 
fabrics.     Sept.   16. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Applications. 

18.245.   McTear.     Manufacture  of  salt.     Aug.  31. 

18,356.  Keogh  and  Douglas.     See  tinder  X. 

18,434.  Gibbs.  Process  of  making  chromates.  [U.S. 
Appl.,  Sept.  20,   1907.]*     Sept.  2. 

19,148.  Pipereaut  and  Vila.  Preparation  of  metallic 
sulphides  and  alkaline  hyposulphites  from  ores  and  other 
metallic    compounds.     [Belg.    Appl.,    Sept.    19,    1907.]* 

Sept.    11. 

Complete  Specifications  Accepted. 

20,139  (1907).    Peld.     See  under  II. 

20,509  (1907).  Crowther,  Leach,  and  Gidden.  Purifica 
tion  <>]'  sulphuric  arid  from  arsenic  and  selenium.   Sept.  16. 

25,311  (1907).  Fousset.  Apparatus  for  treating  solu- 
tions containing  ammonia  and  production  of  ammonium 
salts.     Sept.    10. 

993   (1908).    Center.      See   under   V. 

9772  (lix»8).  Weyer.  Obtaining  the  nitrates  of  barium 
and  strontium.     Sept.  9. 

11,415  (1908).  Norsk  llydro-Klcktiisk  Kvaelstofak- 
tieselskab.      Production  of  pure  sodium  nitrite.    Sept.  16. 


11,732  (1908).   Gaillard.    Lead  chambers  for  the  manu- 
facture of  sulphuric  acid.    Sept.  16. 


VIII.— GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

18,482.  Solon  and  Campbell.  Purifying  the  slip,  etc., 
used  in  the  manufacture  of  china,  earthenware,  and  like 
goods.     Sept.  3. 

Complete  Specifications  Accepted. 

19,695  (1907).  Woolley.  Gas-fired  potters'  ovens  or 
kilns.     Sept.   9. 

12,570  (1908).  Rogerson.  Production  of  mica  powder. 
Sept.   16. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

18,738.  Allan.  Manufacture  of  clinker  for  making 
Portland  cement.    [Appl.  in  New  Zealand,  July  1,  1908.]* 

Sept.  7. 

19,070.  Lessing.  Manufacture  of  cement  from  blast- 
furnace slag  and  the  like.  [Ger.  Appl.,  Sept.  10,  1907.]* 
Sept.   10. 

Complete  Specification  Accepted. 

1854  (1908).   Boucherie.    Injection  of  woods.    Sept.  1(5. 


X.— METALS   AND   METALLURGY. 

Applications. 

18,356.  Keogh  and  Douglas.  Manufacture  of  fusible 
compounds  of  aluminium  and  recovering  aluminium 
therefrom.     Sept.   1. 

18.523.  Schmelzer.  Furnaces  for  metallurgical  purposes. 
[Ger.  Appl.,  Nov.  4,  1907.]*     Sept.  3. 

18,534.  Gutensohn.  Briquetting  metal  oxide  and  metal 
sulphide  material.     Sept.  3. 

18,584  and  18,585.  Incandescent  Heat  Co.,  and  Small- 
wood.  Furnaces  for  annealing  or  heating  metals. 
Sept.  4. 

18,596.  Chalas.  Recovery  of  nickel  from  silicious  ores. 
[U.S.  Appl.,  Sept.  6,  1907.]*     Sept.  4. 

18,653.  Cote  and  Pierron.     See  under  XI. 

18,680.  Lessing.  Briquetting  ore  with  blast  furnace 
slag.*     Sept.  5. 

18,726.  Cowper-Coles.  Desulphurising  and  dephos- 
phorising iron.     Sept.  7. 

18,768.  Cowper-Coles.  Extraction  of  iron  from  its  ores. 
Sept.  7. 

1.S.8J2.  Reynolds.  Production  of  fused  slags  particu- 
larly applicable  to  the  manufacture  of  steel,  etc.    Sept.  s. 

18,946.  Heinrioh,  Manufacture  of  filaments  of  refractory 
metals  or  mixtures  thereof.     Sept.  9. 

19.035.  MeCarty.  .  Treatment  of  iron  and  steel.* 
Sept.    10. 

Complete  Specifications  Accepted. 

23,627  (1907).  Zenzes.  Production  of  pig  iron  for  the 
manufacture  of  steel  in  the  converter.     Sept.   16. 

25,985(1907).   Dwighl     and     Lloyd.        Apparatus    for 

roasting  and  sintering  ores.      Sept.  9. 

2s,037  (1907).  Johnson   (Fellner   und    Ziegler).       Pre* 

paralion   of   weathered   ores   for  smelting.      Sept.    !l. 

2528  (1908).  Von   Radio wski.     -See  under  1. 
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XL— ELECTRO-I  SEMISTRT      AND     ELECTRO- 
METALLURGY. 

AkTI.U'ATIONS. 

18,246.  Hutton  and  Hutton.  Electroplating  and  like 
processes.     Aug.  31. 

18,513.  Rochling'sche  Kisen-  and  Stahl-Werks,  and 
Rodfinhaiinor  Electric  induction  furnaces.  [Ger.  Appl., 
Feb.  26,  1908.]*    Sept.  3. 

is.ti,".;;.  C6te  ami  Pierron.  EHeotric  furnace  for  the 
continuous  extraction  of  sine  from  its  ores.  [Fr.  Appl., 
Feb.  12,  1908.    Addition  to  No.  5100  of  1907.]*     Sept.  5. 

ls.TiiT.   Cowper-Coks.  Elect  rodeposition     of     iron. 

Sept.   7. 


XII.— FATTY    OILS.    FATS.    WAXES.    AND    SOAPS. 

Applications. 

18,692.   Hoffmann   and   Middleton.      Treatment    of  the 
bran  of  rice  under  oil  extraction.     Sept.  7. 

19.140.  Common,  and  The  Hull  Oil  Manufacturing  Co. 
Process  for  thickening  castor  oil.     Sept.  11. 

Complete  Specifications  Accepted. 

20,916  and  26,540  (1907).    Schou.    Manufacture  of  soap. 
Sept.  9. 

27.500  (1907).  Hill.     Substitute     for     fullers'     earth. 
Sept.   16. 

7103  (1908).  Lake   (Blakeman).    Oils.     Sept,  16. 

7110  (1908).  Lake  (Blakeman).  Oils.     Sept.  9. 

16,823  (1908).  Wolffenstein.        Manufacture    of    soaps 
containing  peroxides.     Sept.   16. 


-PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

(A.) — Pigments,  Paints. 

Application. 

18,616.  Johnson   (Badische  Anilin   und  Soda   Fabrik). 
Manufacture  of  pigments  or  lakes.     Sept.  4. 

Complete  Specifications  Accepted. 

17.675  (1907).  Ulrichs.    Manufacture  of  lakes.    Sept.  9. 

19.427  (1907).   Evans  (Minimax  Consolidated).        Agi- 
tating and  mixing  colours,  paints,  and  dyestuffs.    Sept.  9. 

7090  (1908).  Lake  (Blakeman).     Manufacture  of  paint 
compounds.     Sept.   16. 

7100  (1908).  Lake  (Blakeman).     Manufacture  of  paint 
compounds.     Sept.  9. 

(B.) — Resins,  Varnishes. 

Application. 

1*..'549.  Reif.  Manufacture  of  a  linoleum-like  substance.* 
Sept.    1. 

(C. ) — India-Rubber. 

Applications 

18,269.  Wildermann.      Manufacture  of  ebonite  capable 
of  resisting  the  action  of  chlorine.*     Aug.  31. 

18,538.  Drury  and  Grimston.     Vulcanising.    Sept.  3. 


XIV.— TANNING    LEATHER,   GLUE,   SIZE,  Etc. 

Complete  Spe<  ification  Accepted. 
6247  (1908).  Baechler.     See  under  XYUIA. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 

Application. 
18,237.  McMullon.    Manufacture  of  sugar.*    Aug.    31. 

Complete  Specifications  Accepted. 

24,503  (1907).  Hafner  and  Krist,  Manufacture  of 
fermentable  sugar  from  materials  containinrr  starch  or 
cellulose.     Sept.    16. 

3467  (1908).  Tiemann.  Apparatus  for  producing  a 
uniform  circulation  of  the  crystallised  material  or  masse- 
cuite  in  boiling  pans  and  vacuum  apparatus.    Sept.  16. 


XVII.— BREWING.  WINES,  SPIRITS,  Etc. 

Application. 

19,212.  Schwensen  and  Lazarus.    Process  of  saccharify- 
ing malt.     Sept.   12. 

Complete  Specifications  Accepted. 

17,841  (1907).  Durupt.         Combined     denaturalisation 
and  carburation  of  alcohol.     Sept.  9. 

7479  (1908).  Royston  (Victoria  Distillery  Co.).    Appar- 
atus for  distilling  alcohol,  low  wines,  spirits,  etc.    Sept.  9. 

14,515  (1908).  Kummle.   Manufacture  of  beer.   Sept.  9S  ' 


XVIIL— FOODS ;      SANITATION,     WATER 
PURIFICATION  ;      AND     DISINFECTANTS. 

(A) — Foods. 

Applications. 

18,692.  Hoffmann  and  Middleton.     See  under  XII. 

18,839.  Heslop.     Alimentary  product.     Sept.  8. 

18,959.  Westgate.  Apparatus  for  generating  gases  for 
bleaching  flour.     Sept.  9. 

18,985.  Kemp.  Increasing  the  strength  of  wheaten 
flour.     Sept.  10. 

19,038.  Best,  Germ  flour  for  making  bread,  etc. 
Sept.  10. 

Complete  Specifications  Accepted. 

20,205  (1907).  Polowinsky.  Preservation  of  meat  and 
fish.     Sept.  9. 

6247  (1908).   Baechler.    Manufacture  of  casein.    Sept.  9. 

6573  (1908).  Wiechmami.  Treatment  of  vegetable 
albumen  and  products  therefrom.    Sept.  16. 

(B.) — Sanitation;    Water  Purification. 

Applications. 

18,199.  Purcell,  Ryan,  and  Polglase.  Sewage  consti- 
tuents recovery.     Aug.  31. 

18,355.  Reisert.  Removing  iron  from  water  by  means 
of  air.*     Sept.  1. 

Complete  Specifications  Accepted. 

23,706  (1907).  Digby  and  Biggs.  Detection  and  esti- 
mation of  impurities  and  dissolved  matter  in  water  and 
other  fluids.     Sept.  16. 

7072  (1908).  Clark  and  Proctor.  Purification  of  sewage 
or  water.     Sept.  9. 

(C. ) — Disinfectants. 

Application. 

19,058.  Ongley.  Production  of  chlorine  disinfectants. 
Sept.  10. 
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Complete  Specification  Accepted. 

20,387  (1907).      Howorth  (Chem.  Fabrikswerke.   Disin- 
fectant and  insecticide.     Sept.  16. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Applications. 

18,600.  Gestetner.  Preparation  and  treatment  of 
stencil  paper.    Sept.  4. 

18,890.  Arrnitage  and  Ibbetson,  Ltd.,  Woodbmn,  and 
Sully.  Gelatining  or  glazing  paper,  cardboard,  etc. 
Sept,  9. 

19,067.  Hollins  and  Taylor.  Manufacture  of  cellulose. 
Sept.   10. 

Complete  Specifications  Accepted. 

22,532  (1907).  Davidson.  Manufacture     of     paper. 

Sept,   16. 

8023  (1908).  Lyncke.  Preparation  of  powdered  soluble 
alkali-cellulose  xanthate.     Sept.  9. 

8727  (1908).  Johnson  (Knoll  und  Co.).  Manufacture  of 
cellulose  derivatives  and  their  solutions.     Sept.  9. 


XX.— PINE    CHEMICALS,  ALKALOIDS, 

ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

18,374.  Freund.        Producing    pure    solutions    of    the 
effective  principle  of  the  suprarenal  gland.     Sept.   1. 


18,493.  Mertens  und  Co.,  and  Jerosch.  Making  in- 
s< ilu l>le  in  water  the  root  substance  of  various  kinds  of 
amorphopallus.  *     Sept.   3. 

18,759.  Wellcome  and  Barrowcliff.  Manufacture  of 
therapeutic   compounds.      Sept.    7. 

Complete  Specifications  Accepted. 

20,050  (1907).  Zimmermann  (Schering).  See  under  XXI. 

22,627  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  pharmaceutical  compounds.    Sept.  9. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Complete  Specification  Accepted. 

20,050  (1907).  Zimmermann  (Chem.  Fabr.  auf  Actien, 
vorm.  E.  Schering).  Manufacture  of  arylalkyl-p-amino- 
phenols  and  their  use  as  photographic  developers.   Sept.  16. 


XXIIL— GENERAL  ANALYTICAL  CHEMISTRY. 

Application. 
18,829.  Rodhe.    Apparatus  for  analysing  gas.  *    Sept.  8. 

Complete  Specifications  Accepted. 

16,670  (1908).  Sefton- Jones  (Hartmann  und  Braun 
A.-G.,  and  Delia  Santa).  Apparatus  for  detecting  the 
presence  of  combustible  gases.     Sept.  9. 

23,706  (1907).  Digby  and  Biggs.    See  under  XVIIIfi. 
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j?irncA.— l  fr.  25  c.  each,  to  Berlin  et  Cie.,  56,  Bue  des  Francs-Bourgeois,  Pans  (3e.). 


I.  -PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Powdered  mat,  rial  in  thin  layers;    Apparatus  for  rapidly 

exposing to  the  action  oi  heat.     G.  T.  and  H.  N. 

Beilby,  Glasgow.     Eng.  Pat.  18,750A,  Aug.  20,  1907. 


machines  in  which  materials  are  treated  on  superposed 
rotating  trays  with  a  current  of  air  or  vapour,  which 
passes  over  them  from  apertures  in  a  central  hollow 
shaft,—  W.  H.  C. 

Frame    filter-presses.     E.     Feix,     Tiippelsgriin,     Austria. 

Eng.  Pat,  5943,  March  17,  1908. 
The  rod  or  bar  which  transmits  to  the  plates  the  pressure 
of  the  screw  rod,  telescopes  into  the  latter,  made  hollow 
for  the  purpose,  so  that  its  length  can  be  adjusted 
to  suit  the  number  of  plates  and  frames  in  use.  After 
adjustment,  the  two  rods  are  clamped  by  a  nut  operated 
by  a  lever,  and  the  press  is  then  tightened  by  a  few  turns 
of  the  screw  wheel. — W.  H.  C. 

Mixing  apparatus  ;  Centrifugal .     A.  Furowicz,  Kiew, 

Russia.     Eng.   Pat,    12,252,  June  5,   1908. 


The  material  to  be  treated  is  charged  into  the  hopper,  H,    . 
and  is  forced  by  the  wipers,  p,  driven  by  the  shaft,  I, 
through  the  openings,   n.     It  then  falls  down  the  feed 
tubes,  i,  into  the  inclined  tubes,  a,  which  pass  through 
and'are  heated  to  the  desired  temperature  in  the  furnace,  6.    j 
The  lower  ends  of  the  tubes,  a,  projecting  beyond  the 
furnace,  are  coupled  by  the  collars,  c,  and  the  screws,  c', 
to  the  tubes,  d,  which  are  supported  by  the  frame,  e, 
and   rotated  by  the  gearing,   /,   g,   g'.     The   material  is    , 
discharged   into   the   receiving   trough,   h.     To   facilitate 
the   passage  of  the  material   through  the  tubes,  a,  the 
lower  tubes,  d,   are  tapped  from  time  to  time   by  the 
hammers,  r,  r'. — W.  H.  ft 

Furnaces.     J.    D.   F.    Andrews,   East   Sheen.     Eng.   Pat. 
18,760,  Aug.  20,  1907. 

The  claim  relates  to  improvements  in  furnaces  described 
in  Eng.  Pats.  9952  of  1905  and  2525  of  1907  (this  J., 
1906,  580),  and  consists  in  the  provision  of  an  inclined 
grate  to  support  the  fuel,  in  combination  with  the  com- 
bustion-chamber or  "  retort,"  therein  described. — W.  H.  C. 

Cleaning  awl  husking  grain,  disintegrating  ores,  for  cooling, 
drying  or  evaporating,  and  for  aerating  and  de-aerating 

liquids  ;     Machines    for   .     F.    Miiller,    Esslingen- 

on-Xeckar,  Germany.     Eng.   Pat.  2421,  Feb.  3,   1908. 
Under  Int.  Conv.,  Feb.  4,  1907. 

The  claim  is  for  the  provision  of  separate  concentric 
draw-off  passages  for  each  tray  in  the  ca<  e  of  centrifugal 
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A  V-*NE-\VHEEr,  d,  is  rotated  by  a  shaft,  c,  in  a  tank,  a. 
The  interior  of  the  vane-wheel  communicates  with  the 
cylinder,  k,  which  is  also  rotated  and  has  its  upper  part,  n, 
telescopic,  in  order  that  its  height  may  be  adjusted  by  the 
rack  and  pinion,  p,  so  that  the  top,  g,  is  just  below  the 
level,  I,  of  the  liquid  in  the  vessel.  Baffle-plates,  m,  in, 
are  arranged  within  the  vessel,  and  the  circulation  of  the 
liquid  takes  place  as  indicated  by  the   arrows. — W.  H.  C. 

Pump   for   producing   a   vacuum   or   compressing   gases  ; 

Multistage .     A.  Siegel,  Berlin,  Germanv,  Assignor 

to  General  Electric  Co.,  New  York.     U.S.  Pat.  897,498, 
Sept.  1,  1908. 

Two  cylinders,  4,  and  17,  are  arranged  as  shown  in  the 
figure. "  Air  is  drawn  through  the  inlet  port,  10,  into 
the  lower  casing,  6,  and  enters  the  cylinder,  4,  through 
the  ports,  5,  being  compressed  during  the  upward  stroke 
of  the  piston,  11,  which  first  closes  the  ports,  5.     When 
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the  compression  is  sufficient  to  overcome  the  pressure 
in  the  intermediate  chamber,  15,  the  valves,  8,  lift,  and 
the  air  enters  the  chamber,  15.  It  is  here  further  com- 
pressed during  the  downward  stroke  of  the  upper  piston,  1 9, 
and  passes  through  the  ports,  18,  in  the  cylinder,  17, 
into  the  upper  chamber,  16,  from  which  it  escapes  through 
the  outlet  passage,  24. — W.  H.  C. 


A  ir-pyr omelet 


Pat,    388,992,  April  7, 


The  pyrometer  vessel,  V2,  is  exposed  in  the  flue,  K,  to 
the  temperature  which  it  is  desired  to  measure,  and',  is 
connected  by  the  narrow  tube.  1,  with  the  float- vessel/ 2. 
Water  flows  from  the  constant-level  cistern,  21,  by  the 
intermittent  siphon,  25,  into  the  tube,  12.  The  water 
rieas  in  the  bulb,  15,  drives  the  air  before  it  into  the  bulb, 
17,  and  forces  the  mercury  from  the  latter  into  the 
bulb,  Vx,  which  is  in  communication  with  the  atmosphere, 
by  the  tube,  20.  As  the  mercury  rises,  it  cuts  off  the 
communication  with  the  atmosphere  and  imprisons  a 
definite  quantity  of  air  in  the  bulb,  V,.  The  mercury 
continues  to  rise  until  it  reaches  the  level,  m.  The  air 
is  driven  into  the  bell,  Va,  floating  in  the  mercury,  3, 
in  the  tube,  2.  The  tension  of  the  air  in  V8,  varies 
with  the  temperature,  and  a  smaller  or  greater  quantity 
of  the  air  driven  upwards  by  the  mercury  finds  its  way 
into  the  vessel,  V2,  as  the  temperature  Being  measured 
is  higher  or  lower  than  that  <>!  the  atmosphere,  the 
remainder  going  to  the  float.  Consequently  I 
to  which  the  float,  \  a,  rises,  depends  upon  the  tern]  eral  ore 
which  is  being  measured.  The  float,  \:i.  >■■  connected 
by  the  rod,  4,  and  the  adjusting  weight,  4n,  to  the  com- 
pound lever,  5,  6,  7,  28,  29,  30,  carrying  the  pen,  D,  whioh 
registers  the  temperature  on  the  drum,  10.     Compensation 


for  variations  in  the  atmospheric  pressure  is  obtained 
by  the  aneroid-barometer  discs,  26,  carried  by  the  lever. 
When  the  tube,  12,  is  filled  to  the  level  of  the  top  of  the 
siphon,  13,  the  latter  acts,  the  tube,  12,  is  emptied  and 
the  mercury  in  \v  sinks  into  the  bulb,  17,  until  the 
siphon,  25,  again  commences  to  act,  when  the  measure- 
ment is  repeated. — W.  H.  C. 

Dissolving    apparatus.         Sieg-Rheinische     Hiitten-A.-G. 
Ger.  Pat.  198,010,"  Nov.  30,  1900. 

The  substance  to  be  dissolved  is  placed  in  a  funnel  which 
rests  in  the  funnel-shaped  upper  end  of  a  long  vertical 
tube.  The  solvent  is  forced  up  through  the  long  tube 
and  overflows  between  the  upper  end  of  the  latter  and  the 
funnel.  It  then  falls,  and  by  the  injector  action  of  the 
rising  liquid,  is  again  drawn  up  into  the  long  vertical 
tube,  a  continuous  circulation  being  thus  obtained. 
When  the  solution  has  attained  the  desired  concentration, 
it  is  drawn  off  through  a  separate  outlet. — A.  S. 

Dissolving  solids  in  liquids  ;  Device  for .     E.  G minder. 

Ger.  Pat.  199,283,  June  29,  1907. 

The  vessel  in  which  the  solution  is  effected  has  a  funnel- 
shaped  bottom,  provided  with  a  slit,  in  which  a  circular 
saw  rotates. — A.  S. 

Evaporation    of    lyes  and    other    liquids.      G.    Zschocke. 
Ger.  Pat.  198,044,  Feb.  S,  1907. 

A  series  of  iron  discs,  spaced  apart,  is  mounted  on  a 
rotating  shaft  in  a  casing.  The  liquid  is  atomised  and 
fed  on  to  the  discs,  the  edges  of  which  are  turned  over, 
in  order  to  prevent  liquid  falling  between  the  discs  without 
coming  into  contact  with  them.  The  edges  are  also 
corrugated.  Displaceable  elastic  scrapers,  with  their 
lower  edges  extending  down  into  a  trough,  are  disposed 
between  the  discs,  in  order  to  remove  the  separated 
solids. — A.  S. 

Distilling  and  rectifying  apparatus  ;   Regulating  device  for 
.     H.  Illgen.     Ger.  Pat.   199,623,  May  2,   1907. 

The  distillate  from  the  condenser  or  cooler  flows  through 
a  chamber  containing  a  float,  the  latter  being  connected 
to  a  balanced  lever,  which  by  means  of  suitable  connecting 
rods  and  valves,  can  simultaneously  increase  the  supply 
of  steam  and  reduce  that  of  cooling  water,  or  vice  versa. 
The  float  may  also  be  connected,  by  means  of  levers, 
with  the  three-way  valve  used  for  diverting  the  different 
distillates  into  separate  receivers. — A.  S. 

Crystallisation ;    Method  of .     J.    Bock,    Radebeul, 

Germany.     Eng.    Pat.    4053,    Feb.    22,    1908.     Under 
Int.  Conv.,  Jan.  30,  1908. 

See  Fr.  Pat.  387,194  of  1908  ;  this  J.,  1908,  795.— T.  F.  B. 

Filtering    apparatus.     B.    M.    Jager,    Birkenhead.     U.S. 

Pat.  897,745,  Sept,  1,  1908. 
See  Eng.  Pat,  20,677  of  1907  ;  this  J.,  1908,  437.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Volatile  matter  of  coal  ;     X  at  tire,  of as  evolved  under 

different   conditions.      II.    ('.    Porter   and   F.    K.    Ovitz. 
J.   Amor.   Chem.   Soc,    1908,  30,   1486—  15H7. 

Duking  storage,  some  coals  evolve  gas  of  a  composition 
similar  to  that  of  "  natural  gas"  (chiefly  methane);  in 
some  cases,. oxygen  is  rapidly  absorbed  from  the  air,  and  no 
carbon  dioxide  formed.  When  dried  in  the  air  at  115  ('., 
Borne  coals  lose  appreciable  amounts  of  carbon  dioxide, 
and  most  coal-  take  1 1 1 >  oxygen  to  a  considerable  extent, 

I. lit   in    none   of   the   oases    examined    was    then-   any    con- 

Biderable  Eormatios  of  combustible  gases.  In  the  des- 
tractive  distillation  of  different  coal-,  the  nature  of  the 
volatile  products  evolved  at  low  temperatures,  during 
i  he  i  arlj  tage  oi  beal  ing,  \  aries  con,-  iderablj .  ai  oording 
to  the  Bmoke-'producing  tendencies  of  the  coals.  During 
combustion,  tn<  oxygen  of  the  coal  is  evolved  partly  in 
the  Form  "I  oxides  ■  i  carbon  and  parth  as  water  vapour, 
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Coal  output  of 


India    in   1907. 
Sept.  24,  1908. 


Board 
[T.R.] 


of    Trade    J., 


The  output  of  coal  in  1907  amounted  to  10,526,468  tons, 
as  compared  with  9,112,663  in  1906.  Of  this,  9,993,348 
tons  -were  raised  in  Bengal,  exceeding  the  output  of  the 
preceding  year  by  1,375,528  tons.  The  principal  increases 
come  from  the  Jherria  coal-field,  where  the  output  has 
gone  up  over  one  million  tons,  and  from  that  of  Burdw^an, 
over  200,000  tons.  Pench  Valley  in  the  Central  Provinces 
has  more  than  doubled  its  output,  while  Burma  has 
ceased  to  produce  any  coal.  The  coal  trade  of  Bengal 
continued  extremely  active  during  the  year,  and  high 
prices  were  maintained. 


Production   of   coke   in    United  States. 
"  Min.  Resources  "  for  1907. 


E.    W.    Parker. 
[T.R.] 


whereas  in  Dulong's  formula  for  the  calculation  of  the 
calorific  value  from  the  composition  of  the  coal,  it  is 
■named  that  the  whole  of  the  oxygen  combines  with 
hydrogen. 

Coal  dust  experiments.     "  Times,"  Sept.  25,1908.     [T.R.] 

The  experimental  gallery  at  Altofts  Colliery  for 
the  investigation  of  coal  dust  explosions  \see  this 
J..  1908,  888),  has  now  been  extended  to  a  length  of 
10S3  feet.  It  was  found  that,  until  the  coal  dust  zone 
exceeded  about  ISO  ft.  in  length,  inflammability  only  was 
obtained,  no  explosive  force  having  been  manifested. 
The  tube  is  fitted  with  an  intake  return  airway  tan  for 
producing  a  ventilation  current,  and  timber  sets  are  "rected 
and  rails"  laid  throughout  the  intake  carrying  10  cwt. 
tabs.  The  coal  dust  and  stone  dust  as  required  are  distri- 
buted over  the  surface  of  narrow  wooden  ledges,  running 
horizontally  along  the  sides  of  the  tube.  The  dust  is 
raised  and  mixed  with  air  by  tiring,  by  means  of  a  fuse, 
a  small  cannon  placed  inside  the  tube,  charged  with  4  oz. 
of  blasting  powder.  This  is  followed  by  the  explosion 
of  a  larger  cannon  placed  further  in,  charged  with  16  oz. 
of  blasting  powder,  which  represents  a  blown-out  shot  in 
blasting.  The  coal  dust  was  at  first  taken  from  the  pit 
screens,  but  is  now.  for  the  sake  of  uniformity,  obtained 
by  grinding  lump  coal  in  a  disintegrator.  Seventy- 
nine  per  cent,  of  the  coal  thus  ground  will  pass  the  meshes 
of  a  screen  40.000  to  the  square  inch.  Twenty-six  experi- 
ments were  conducted  between  May  6  and  August  14 
of  the  present  year  with  only  one  failure  and  no  personal 
injuries.  The  results  obtained  in  this  gallery  are  in  no 
way  dissimilar  to  those  actually  exhibited  after  a  colliery 
disaster.  In  the  case  of  the  experimental  explosion,  the 
report  has  been  heard  seven  miles  away.  The  combination 
necessary  to  set  up  an  explosion  in  such  a  medium,  to 
develop  its  full  force,  must  be  first  of  all  investigated  from 
a  fundamental  standpoint  before  any  conclusion  can  be 
formed  as  to  the  real  nature  of  the  problem  confronting 
the  mining  engineer  ensuring  the  safety  of  the  mine. 
For  this  part  of  the  inquin'  the  committee  in  charge  of 
the  investigation  have  secured  the  services  of  Dr.  R.  V. 
Wheeler,  who  will  collaborate  with  Professor  W.  A.  Bone. 
The  experiment  on  Sept.  24th  was  intended  to  demon- 
strate whether  an  explosion  can  be  confined  to  a  coal  dust 
area  by  sandwiching  it  between  two  lengths  spread 
with  stone  dust.  With  this  end  in  view  the  conditions  of 
the  test  were  arranged  in  the  following  manner,  namely  : — 
A  zone  of  367  ft.  of  coal  dust  was  sandwiched  between  two 
6tone  dust  zones  of  210  ft.  each,  and  the  cannons  fired  in 
the  usual  manner.  The  experiment  was  entirely  satis- 
factory, no  flame  issuing  from  the  end  of  the  tube. 


From  1893,  when  the  first  plant  of  12  by-product  ovens  was 
completed  by  the  Semet  Solvay  Co.  of  Syracuse,  N.Y., 
to  the  close  of  1904,  there  was  a  steady  increase  in  the 
construction  of  by-product  ovens  in  the  United  States. 
During  the  last  three  years  there  has  been  a  falling  off. 
In  Dec.  1903,  there  were  1335  by-product  ovens  in  course 
of  construction  ;  in  1904  there  were  S32  ;  in  Dec,  1905, 
417  ;   in  1906,  112  ;   in  Dec.  1907,  330.     The  value  of  the 


s:as,  tar.  ami  ammonia  obtained  from  7,606,174  tons  of 
coal  in  1907  was  $7,548,071.  In  1907,  54,485,522  tons  of 
coal  were  coked  in  bee-hive  ovens,  showing,  on  the  ratio 
of  the  above  figures,  a  waste  of  bv-prodiicts  amounting 
to  §55,000,000. 

Including  the  output  from  by-product  ovens,  the  total 
production  of  coke  in  1907  was  40.779,564  short  tons 
(2000  lb.)  valued  at  §111,539,120,  against  36,401,217  short 
tons,  valued  at  §91,608,034,  in  1906.  The  average  price 
per  ton  at  the  ovens  rose  from  §2-52  in  1906  to  §2'74  in 
1907 — the  piice  for  28  years.  Of  the  total  production 
in  1907,  35,171,665  tons' or  86'25  per  cent,  were  beehive, 
as  against  5,607,899  tons  of  by-product  coke,  or  13-75 
per  cent.  The  production  of  beehive  coke  increased  10-45 
per  cent,  while  retort  oven  coke  increased  23-03  per  cent. 
The  total  production  of  coke  in  1907  was  double  that  of 
1900  and  more  than  three  times  that  of  1897. 

The  coal  coked  in  by-product  ovens  in  1907  yielded 
75  per  cent,  of  coke,  as  against  73-6  per  cent,  in  1906,  and 
74-8  per  cent,  in  1905,  a  much  larger  yield  than  is  possible 
in  beehive  ovens.  The  total  value  of  by-products  was 
made  up  as  follows  :— 


Quantity. 

Value. 

Gas     Thousand  cubic  feet 

$ 

20,516,731   1     3,130,839 

53,995,795  I     1,242,530 

Ammonia,      sulphate     or 
reduced  to  equivalent  in 

125,372,360 

3,174,702 

— 

7,543,071 

The  gas  is  the  "surplus"  not  consumed  in  the  coking 
process  which  is  either  sold  or  used. 

The  following  table  gives  the  quantity  and  value  of 
coke  imported  and  entered  for  consumption  in  the  United 
States  from  1902  to  1907,  inclusive,  reduced  fo  short 
tons : — 


1902.. 
1903.. 
1904., 


140,489        $423,775 
142,776  437,625 

180,855  648,521 


1905 203,142 

1906 147,819 

1907 135,968 


$796,545 
570,150 
596,366 


The  quantity  of  coke  exported  from  the  United  States 
has  increased  each  year  since  1900.  The  exports  for  the 
last  six  years  are  shown  in  the  following  table,  the 
quantities  in  this  case  also  being  reduced  to  short  tons  : — 


1902...     439,590     $1,785,188      M1905... 
1903...    466,351       2,091,875  1906... 

1904...     585,861       2,311,401      |!   1907... 


670,939  $2,243,010 
857,013  2,753,551 
979,652         3,206,793 


The  following  table  shows  the  value  of  the  coal-tar 
products  imported  into  the  United  States  in  each  year 
since   1896,  inclusive  : — 


Alizarin  and 

Coal-tar  colours 

Salicylic 

colours  or  dyes, 

Aniline 

or  dyes,  not 

acid. 

natural  and 

salts. 

specially  pro- 

Year. 

artificial. 

vided  for. 

Value. 

Value. 

Value. 

Value. 

$ 

$ 

$ 

$ 

1896*.. 

138,013 

994,395 

662,459 

2,918,333 

1S97*. . 

201,980 

1,023,425 

812,884 

3,163,182 

1898*.. 

28,688 

886,349 

1,087,704 

3,723,288 

1899*.. 

57,192 

700,786 

743,130 

3,900,099 

1900*.. 

89,175 

771,336 

537,812 

4,792,103 

1901... 

76,786 

713,392 

589,535 

4,034,171 

1902... 

57,852 

1,028,327 

631,467 

4,911,668 

1903... 

19,012 

660,464 

789,553 

5,252,611 

1  'J04 .  .  . 

7,305 

636,418 

('.80,184 

4,903,077 

1905... 

2,214 

625:491 

789,052 

5,673,242 

1906... 

2,772 

661,155 

806,901 

5,717,932 

1907. . . 

1,240 

782,368 

667,758 

5,830,651 

B    - 
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Year. 


Coal-tar,  all  pre- 
parations, not 
colours  or  dyes. 


Coal-tar  products 
not  medicinal,  not 

dyes,  known  as 
benzol,  toluol,  &c. 


Value. 


A'alue. 


Total. 


Value. 


1896* 
1897" 
1898' 
1899* 
1900' 
1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


134,416 

228,037 

221,101 

393,602 

274,946 

. 

397,780 

342,116 

383,559 

496,928 

368,098 

544,176 

425,069 

522,242 

391,645 

768,556 

486,439 

864,067 

483,416 

911,096 

653,288 

* 

Ffflca 

years. 

Pat 

ENTS 

4,713,200 
5,201,471 
6,088,482 
6,015,910 
6,863,152 
6,139,559 
7,494,340 
7,690,885 
7,146,871 
8,344,994 
8,536,243 
8,846,401 


Gaseous  fuels  ;     Process  and  apparatus  to  retard  the  com- 
bustion of .     R.    Fabry,   Chesterfield.     Eng.    Pat. 

5801,  Mar.   16,  1908. 

In  gas-fired  apparatus,  such  as  coke  ovens,  retorts,  muffle 
furnaces,  steam  superheaters,  etc.,  either  the  gas  or 
the  air  for  combustion  is  admitted  intermittently,  in  a 
series  of  puffs,  in  order  to  obtain  a  more  uniform  dis- 
tribution of  temperature  in  the  flue.  The  burner  creates 
zones  which  contain  alternately  an  excess  of  fuel  and 
an  excess  of  air,  and  combustion  is  not  complete  until 
the  gases  in  successive  zones,  mix  during  their  passage 
through  the  flue.  Baffles  may  be  provided  towards  the 
end  of  the  flue  to  complete  the  mixing.  The  rate  of 
combustion  along  the  flue  can  be  decreased  by  making 
the  zones  longer.  A  suitable  device  for  producing  the 
pulsations  comprises  a  rectangular  valve-plate  arranged 
in  a  cylindrical  casing,  and  rotating  about  the  axis  of 
the  cylinder  at  any  desired  speed,  so  as  to  interrupt  the 
flow  of  air  or  gas  through  the  casing  twice  during  each 
revolution. — A.  T.  L. 

Naphthalene  and  similar  substances  :      Utilising as 

the  motor  medium  for  internal-combustion  engines. 
Rutgerswerke-A.-G.,  Berlin.  Eng.  Pat.  7594,  April  G, 
1908.     Under  Int.  Conv.,  May  15,  1907. 

The  naphthalene  is  dissolved  in  any  of  the  usual  liquid 
fuels  in  a  chamber  heated  by  the  ex-haust  gases  of  the 
engine  or  by  the  hot  water  from  the  cylinder  jackets. 
The  naphthalene  is  contained  in  a  cylindrical  chamber, 
perforated  around  its  lower  end,  and  this  chamber  works 
through  a  stuffing-box  in  the  upper  end  of  a  heating 
chamber  for  the  liquid  fuel,,  arranged  near  the  fuel  valve 
of  the  engine.  The  naphthalene  chamber  is  normally 
held  above  the  level  of  the  liquid  fuel  by  a  spring,  and 
the  engine  is  started  with  the  liquid  fuel  only.  When 
the  heating  chamber  reaches  the  desired  temperature, 
the  naphthalene  chamber  is  forced  down  into  the  liquid 
fuel.  Before  stopping  the  engine,  the  naphthalene 
chain  her  is  released,  and  the  engine  works  for  a  short 
time  with  the  liquid  fuel  alone,  so  that  the  fuel-supply 
pipe  shall  not  become  ohoked  With  naphthalene  when 
cold.— A.  T.  L. 

Coke    ovens.     A.    O.    Jones,    Whitlev     Hay.     Eng.     Pat. 

25,362,  \'<.v.  14,  L907. 
The  invention  relates  to  an  arrangement  of  gas-supply 
piping  for  gas-fired  horizontal  ooke  ovens  <>f  the  type 
described  in  Eng.  Pat.  1 7. 1  :t7  of  1907  (this  J.,  1908,  113), 
in  which  b  number  of  vertical  heating  fines  are  formed 
in  each  dividing  wall  of  a  battery  oi  ovens,  the  Hues 
being  supplied  with  heated  air  and  combustible  gat  from 
separate  apertures  at  the  ba  e,  \  gas-supply  main  is 
Located  in  &  tunnel  beneath  the  oven,  running  trans- 
ly  to  the  dividing  walls,  and  a  vertical  branch  pipe 
rises  beneath  each  wall  nearly  to  the  base  of  the  ovens. 
Removable    horizontal    pipes   extend    laterally    to    righl 

and    left    from    the    top    of    each    vertical    pipe,    and    arc 


provided  with  vertical  nozzles  which  pass  through 
apertures  in  a  base  plate  closing  the  lower  ends  of  the 
heating  flues.  The  tunnel  is  suitably  recessed  beneath 
each  wall  to  facilitate  removal  of  the  horizontal  pipes. 
Two  tunnels  and  sets  of  piping  may  be  used,  each  supplying 
one  half  of  the  flues  in  each  dividing  wall. — A.  T.  L. 

Retort    furnaces.     H.     Ries,    Munich.     Eng.    Pat.    8370, 
April  15,   1908. 

HEATiNO-conduits  in  the  walls  and  roof  of  inclined  retort 
chambers  are  arranged  in  separate  groups,  communicating 
through  damper-controlled  openings  with  a  discharge  flue 
leading  to  the  regenerator,  so  that  the  heating  gases 
can  be  circulated  more  rapidly  at  the  lower  part,  or  at 
anv  other  desired  part,  of  the  retorts.  As  applied  to  the 
furnace  described  in  Eng.  Pat.  14,341  of  19(17  (this  J., 
1908,  798),  the  vertical  flues  in  the  partitions  between 
the  retort  chambers  are  arranged  in  four  groups,  each 
group  leading  to  a  separate  damper-controlled  opening 
in  the  main  discharge  flue  ;  and  each  group  of  heating 
flues  is  connected  at  the  top  with  the  corresponding 
group  of  flues  in  the  adjacent  partition. — A.  T.  L. 

Suction  gas-producers.  F.  I.  Bennett,  Macclesfield,  and 
W.  Taplev,  Southampton.  Eng.  Pat.  20,233,  Sept.  11, 
1907. 

The  apparatus  comprises  a  producer,  a  coke-scrubber, 
an  oil-scrubber  for  removing  tar  from  the  gas,  a  starting 
fan,  and  an  arrangement  of  connecting  pipes  and  valves. 
The  producer  consists  of  a  cylindrical  base,  on  which  is 
mounted  the  usual  producer  chamber,  lined  with  fire- 
brick, and  surrounded  by  an  outer  casing  which  forms 
an  annular  jacket.  The  upper  part  of  the  producer 
contains  a  vaporiser  in  the  form  of  an  annular  trough, 
of  which  the  outer  wall  is  attached  to  the  inner  shell  of 
the  producer  jacket,  whilst  the  inner  wall  extends  upwards 
and  outwards  in  the  shape  of  an  inverted  cone  and  is 
connected  to  the  outer  shell  of  the  jacket.  The  top  plate 
of  the  producer  is  provided  with  a  gas-outlet  passage, 
and  the  usual  feeding  hopper  and  valve.  The  firebars 
are  carried  by  a  rotatable  stand  in  the  base  of  the  producer. 
The  vaporiser  is  fed  with  water  from  a  constant-level 
reservoir,  and  the  flow  of  water  through  it,  is  regulated 
by  a  cock  on  a  drain  pipe  ;  an  overflow  pipe  just  above 
the  normal  water  level,  leads  a  small  quantity  of  water 
to  the  ash-pit,  for  the  production  of  additional  steam, 
each  time  that  the  surface  of  the  water  is  agitated  by 
the  suction  of  the  engine.  Air-inlet  pipes  terminate 
just  above  the  surface  of  the  water  in  the  vaporiser, 
and  the  mixed  air  and  steam  pass  downwards  through 
the  producer  jacket  and  thence  through  openings,  which 
may  be  provided  with  gauze  screens  or  with  non-return 
valves,  into  the  base  of  the  producer.  The  coke-sorubber 
consists  of  an  outer  casing  and  an  inner  cylindrical  coke 
chamber  open  at  the  bottom  and  provided  with  a  water- 
spray  at  the  top.  The  gas  enters  near  the  top  of  the 
outer  casing,  which  forms  a  cooling  chamber,  and  leaves 
by  a  pipe  at  the  top  of  the  coke  chamber.  The  oil- 
Bcrubber  consists  of  a  chamber  partly  tilled  with  machine 
oil,  and  containing  a  number  of  wicks,  or  a  porous  screen, 
suspended  by  a  cord  from  a  pulley,  so  that  they  can  bo 
periodically  dipped  in  the  oil.  A  valve  is  arranged  in 
the  pipe  connecting  the  two  scrubbers,  at  a  point  between 

two  branch  pipes  which  are  connected  to  the  intake 
and  delivery  of  a  starting  fan.     At  starting,  the  valve  is 

closed  and  the  fan  draws  the  combustion  products  from 
the    producer    through    the   coke-scrubber,    and   discharges 

them    through    another    branch    pipe   and    a    three-way 

cock  to  the  chimney;  when  the  producer  has  been 
stalled,  the  valve  is  open  and  the  fan  is  inoperative: 
and  when  the  producer  is  idle,  the  three-way  cock  connects 
the  cooling  chamber  of  the  coke  scrubber,  directly  with 
the  chimney.     A.  T.  L. 

Water-gas  and   producer-gas;    Manufacturing  II. 

Pettibone,     New     Rochelle,     N.Y.     Eng.     Pat.     8715, 
\i.m!  -j  i,   1908. 

Tin  patent  relates  to  improvements  in  the  inventions 
described  in  Bng.  Pate.  5912  and  6302  of  1904  (this  L. 
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11)04.  603  •  A  pail  of  generators  are  eonneetetl.  at  the 
top.  by  an  inlet  pipe  for  air  and  steam,  and  have  a  hori- 
zontal gas  outlet  pipe  connection  at  the  bottom,  provided 
with  valves,  one  on  either  side  of  a  vertical  branch  leading 
to  a  wet  BCrabber.  This  vertical  branch  is  water-jacketed. 
and  forms  one  limb  of  a  long  inverted  (J -bend,  the  lower 
end  of  the  other  limb  leading  to  the  base  of  the  scrubber. 
A  water-box  is  arranged  to  contain  the  horizontal  gas- 
:  connections  from  the  generators,  and  has  an  upward 
extension  which  encloses  the  LJ-bend  and  forms  a  vapor- 
ising and  air-heating  chamber.  By  passing  the  heated 
air  and  vapour  through  the  generators,  a  mixed  water-gas 
and  producer-gas  is  formed.  The  gas  passes  through  the 
we:  scrubber  and  then  through  a  dry  scrubber  or  direct 
to  an  exhauster,  which  delivers  to  a  holder  or  to  a  waste- 
pipe.  To  loosen  the  fuel  in  the  generator  when  it  has 
1  with  ash  and  cinder,  sudden  puffs  of 
compressed  water-gas  or  air  are  admitted,  through  the 
gas-outlet  connection,  to  the  base  of  one  generator,  while 
the  products  pass  off  from  the  base  of  the  other  generator. 

—A.  T.  L. 


Producer-gas   and   carburetting   system  ;    Combined . 

W.  P.  Steele.  New  York.     U.S.  Pat.  897,799,  Sept.  1, 
1908. 

Thl  fuel  in  the  generator  is  maintained  in  a  state  of 
incandescence  by  a  blast  of  air  introduced  beneath  the 
grate.  Steam  is  blown  into  the  incandescent  mass,  and 
liquid  fuel  is  introduced  into  the  centre  of  the  glowing 
fuel,  so  that  in  one  and  the  same  generator,  producer-gas 
and  water-gas  are  formed,  and  the  mixture  is  carburetted 
by  the  gas  resulting  from  the  decomposition  of  the  liquid 
fuel.— W.  H.  C. 

W 'iter. gas  •  Continuous  production  of from  carbonised 

combustible  materials.     Gewerkschaft  Messel.     Ger.  Pat. 
200,602,  May  23,  1906. 

The  water-gas  is  produced  in  the  lower  part  of  vertical 
retorts  or  shafts,  heated  on  the  outside,  whilst  the  car- 
bonisation of  the  fuel  is  effected  in  the  middle  portion  of 
the  retorts.  The  steam  required  is  generated  b}r  evapora- 
tion of  water  in  the  upper  part  of  the  retorts  by  the 
heat  of  the  fire-gases,  after  these  have  been  utilised  for 
the  production  of  the  water-gas  and  the  carbonisation  of 
the  fuel.  The  steam  is  blown  into  the  base  of  the  retort. 
The  heating  chamber  between  the  retorts  is  divided  into 
separate  superposed  compartments,  one  for  each  working 
zone  of  the  retort. — A.  S. 


Scrubber   and   cooler ;     Combined for   treatment   of 

producer    gas.     E.    Hall-Brown,    Glasgow.     Eng.    Pat. 
23.078.  Oct.  19,  1907. 

The  apparatus  comprises  a  box  divided  by  removable 
partitions  into  a  number  of  compartments  communicating 
with  one  another  at  the  top,  the  lower  ends  of  the  com- 
partments being  sealed  in  water.  A  hollow  metal  shell, 
through  which  air  can  be  circulated,  is  arranged  in  each 
compartment,  and  the  upper  edge  of  each  shell  is  extended 
to  meet  the  cover  of  the  box,  so  that  the  gas  in  passing 
through  the  box  from  one  end  to  the  other  is  led  up  and 
down  through  the  narrow  spaces  between  the  hollow 
shells  and  the  partitions.  The  surfaces  of  the  shells  and 
partitions  are  wetted  by  water  sprayed  from  perforated 
pipes  arranged  across  the  box  above  each  partition  plate. 

—A.  T.  L. 

Electrodes  for  arc  lamps.  Allgem.  Elektricitats-Gcs., 
Berlin.  Eng.  Pat.  4762,  March  2,  1908.  Under  Int. 
Conv.,  March  1,  1907. 

A  STBTALUC  oxide  cathode,  which  itself  yields  a  non- 
conducting tip  or  cup,  is  used  in  conjunction  with  a 
metallic  anode.  When  the  current  is  switched  off  and 
the  electrodes  come  together,  a  fusible  compound  is 
formed  at  the  zone  of  contact ;  when  the  current  is  re- 
established, this  compound  is  fused,  so  that  the  electrodes 


an  be  easily  separated  for  striking  the  arc.  A  suitable 
combination  is  a  cathode  of  titanium  oxide  with  an  iron 
anode. — A.  T.  L. 

Filament  for  incandescence  electric  lamps.  Wolfram- 
Lampen  Akt.-Ges.  Fr.  Pat,  389,363,  March  30,  1908. 
Under  [nt.  Conv.,  April  26,  1907. 

A  CORE  of  osmium,  vanadium,  thorium,  zirconium, 
titanium,  niobium,  or  an  alloy  of  any  or  all  of  these  metals 
is  coated  with  tungsten.  In  order  to  obtain  the  metal 
forming  the  core  in  a  porous  condition,  the  powdered 
metal  or  alloy  is  mixed  with  carbon  and  placed  in  an 
envelope  of  tungsten,  the  whole  being  subsequently 
submitted  to  the  same  treatment  as  filaments  composed 
entirely  of  metal. — W.  H.  C. 

Gas  from  hydrocarbon  oils  or  other  materials  ;    Apparatus 

for  making .     W.  P.  Thompson,  Liverpool.     From 

International  Amet  Co.,  Phoenix,  Arizona,  U.S.A.   Eng. 
Pat.  8408,  April  15,  1908. 

See  U.S.  Pat.  885,904  of  1908  ;  this  J.,  1908,  554.— T.  F.  B. 

Gas  ;  Apparatus  for  producing .     International  Amet 

Co.     Fr.  Pat.  389,194,  April  14,  1908. 

See  U.S.  Pats.  885,903  and  885,904  of  1908  ;  this  J.,  1908, 
554.— T.  F.  B. 

Gas  under  pressure  ;    Generator  of .     G.  F.  Jaubcrtj 

Fr.  Pat.  389,257,  June  19,  1907. 

See  Eng.  Pat.  17,252  of  1907  ;  this  J.,  1908,  797.— T.  F.  B. 

Gas  for  illuminating  and  healing  ;  Apparatus  for  the  mami- 

facture    of .      C.     B.    Tully.      Fr.    Pat.  389.361, 

March  28,   1908.     Under  Int.  Conv.,  April  9,   1907. 

See  Eng.  Pat.  8293  of  1907  ;   this  J.,  1908,  326.— T.  F.  B. 

Metallic  filaments  or  the  like  for  electric  glow  lamps  and 
method  of  making  same.  Ges.  f.  Verwerthung  Chem. 
Produkte  m.b.H.,  Berlin.  Eng.  Pat,  19,672,  Sept.  3, 
1907.     Under  Int.  Conv.,  Aug.  2,  1907. 

See  Fr.  Pat.  380,802  of  1907  ;  this  J.,  1908.  68.  Reference 
is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the- 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  18,814  of 
1905;  3213,  11,409,  15,021,  18,745  and  18,749  of  1906; 
and  17,360  of  1907.— T.  F.  B. 

Arc-light  electrode  and  method  of  making  the  same.  C.  F. 
Lindsay,  Schenectady,  Assignor  to  General  Electric  Co., 
New  York.     U.S.  Pat.  897,548,  Sept.  1,  1908. 

See  Eng.  Pat.  26,920  of  1904  ;  this  J.,  1905,  190.— T.  F.  B. 

Oases  ;   Apparatus  for  the  automatic  analysis  of .     Fr. 

Pat.  389,498.     See  XXIII. 


III.— DESTRUCTIVE     DISTILLATION, 
•      TAR     PRODUCTS,     PETROLEUM, 
AND    MINERAL    WAXES. 

Petroleum,  benzine,  and  benzol ;    New  means  of  purifying 

-.     A.  Gawalowski.     Allgem.  Oesterr.  Chem.-  Techn. 

Zeit,  1908,  26,  87. 

The  fibrous  or  spongy  aluminium  hvdroxide  recommended 
by  Wislicenus  (this' J.,  1904,  765;  1905,  294)  for  the 
determination  of  tannin,  has  been  found  by  the  author 
to  be  a  very  effective  agent  for  the  purification  of 
petroleum  and  benzol.  It  neutralises  any  free  acid  present 
and  exerts  a  clarifying  and  deodorising  action.  This 
fibrous  aluminium  hvdroxide  has  a  much  looser  structure 
than  the  ordinary  kind,  the  relative  weights  of  1  cubic 
metre    being    393    and    643    kilos,    respectively.      The 
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petroleum  or  the  like  is  treated  with  the  necessary  quantity 
{as  determined  by  a  preliminary  test)  of  the  fibrous 
aluminium  hydroxide,  the  mixture  is  agitated  until  the 
maximum  effect  is  produced  (4 — 6  hours),  and  is  then 
passed  through  a  filter-press. — A.  S. 

Patents. 

Tar  and  resins  and  products  containing  the  same ;  Hardening 

of .     H.   Trillion.     Ger.   Pat.   200,524,  March  26, 

1907. 
The  spent  material  from  gas  purification  (Laming's 
mixture),  is  dried,  sifted,  and  stirred  into  the  hot  tar, 
which  has  been  previously  dehydrated,  in  the  proportion 
of  12  parts  per  100  of  "tar.  An  asphaltum-like  pitch, 
easily  soluble  in  crude  benzol,  is  thus  obtained.  The 
cyanogen-  and  ammonium  compounds  may  be  extracted 
from  the  spent  gas-purifying  material,  before  the  latter 
is  dried.  Tar  products,"  resins,  and  resinous  products 
can  be  hardened  in  a  similar  manner. — A.  S. 

Lubricating  and  cooling  media.     A.  Duckham,  Blackheath, 

Kent.  Eng.  Pat.  8387,  April  15,  1908. 
The  lubricant  claimed  is  prepared  by  dissolving  1  part 
of  lanoline  in  3  parts  of  mineral  oil  of  sp.  gr.  about  0-900, 
the  oil  being  slightly  warmed  to  aid  solution  ;  to  this 
mixture  is  added  1  part  of  ammonium  oleate  dissolved 
in  3  parts  of  water,  the  temperature  of  mixing  being 
preferably  not  higher  than  40°  C.  The  product  is 
particularly  applicable  to  internal  combustion  engines. 

Crude   petroleum,    or   petroleum   products,    or   distillates  ; 

Purifying  — — .     L.  Edeleanu,  Bucharest.     Eng.  Pat. 

11,140,  May  22,  1908. 
The  oil  is  cooled  below  0°  C.  and  mixed  with  liquid  sulphur 
dioxide  in  an  agitator.  The  sulphur  dioxide  dissolves 
the  injurious  substances  which  cause  colour  and  odour, 
and  forms  a  separate  layer  which  can  be  drawn  off.  The 
process  can  also  be  carried  out  by  introducing  gaseous 
sulphur  dioxide  under  pressure  into  the  oil  and  cooling 
the  mixture,  so  that  a  layer  of  liquid  sulphur  dioxide 
separates.  The  sulphur  di oxide  is  recovered  quantitatively 
by  evaporation,  assisted  by  an  exhausting  pump.  The 
impurities  extracted  from  the  oil  are  washed  with  water 
or  alkali,  and  may  then  be  used  for  obtaining  aromatic 
substances,  or  as  solvents.- — A.  T.  L. 

Waste    waters    containing    cyanides    and    sulphocyanides ; 

Process  of  freeing from  poison.     U.S.  Pat.  897,735. 

See  XVIII B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Triphenylmethane  dyestvffs  ;    Influence  of  methyl  groups 

on  the  dyeing  properties  of  basic .     J.  Bielecki  and 

A.    Koleniew.     Anzeiger    Akad.    Wiss.    Krakau,    1908, 
296—318.     Chem.  Zentr.,  1908,  2,  876—878. 

I  mm  iim;n'i  triphenylmethane  dyestufis  were  prepared 
l,v  condensing  tetramethvldiaminodiphcnylcarbinol  with 
o-toluidine,  the  dimethyl  derivatives  of  o-,  m-,  and 
p-toluidme,  and  1. 3.4-,  1. 4.5-,  and  1.2.4-dimethylxylidine, 
re  pectively,  in  presence  of  dilute  hydrochloric  acid  on 
the  one  hand,  and  of  strong  sulphuric  acid  on  the  other, 
and  oxidising  the  resulting  leuco-compounds.  The 
methylated  amines  were  prepared  by  the  action  <>f 
dimethyl  Bulphate  on  she  amino-compounds.  It  was 
found  that  Hie  methyl  group  behaves  as  a  negative 
Buhstituent,   influencing   the  shade  of  the  dyestnff  when 

in  the  OTtho  OX  para,  position,  but  not  when  in  the  met.i. 
position  to  the  methane  carbon  atom.     A  methyl  group 

in  the  ortho  position  increases  the  fastness  of  the  dyestutT 
to  alkali,  having  a  similar  action,  in  this  respect,  to  the 
mbstituents,  SO,H,  Cl,  Br,  NO*  OH,  C02H.— A.  S. 


lavin.     J.  Herzig  and  S.  Epstein.     Monatsh.  Chem., 
1908,  29,  661—675.     (See  also  this  J.,   1907,   193). 

Herzig  and  Tscherne  have  shown  (this  J.,  1908,  680) 
that  resoflavin  has  the  constitution, 

/CO.Ox 

(HO)C6H2(  \C6H(0H)2, 

MX  CO' 

the  position  of  one  hydroxy!  group  being  undetermined. 
The  authors  now  find  that  when  fused  with  caustic 
potash,  resoflavin  gives  3  :  5-dihydroxybenzoic  acid,  and 
as  ellagic  acid,  containing  two  pyrogallol  rings, 
under  the  same  conditions  yields  a  hexahydroxydiphenyl, 
the  conclusion  is  drawn  that  if  resoflavin  contained  a 
pyrogallol-  and  a  resorcinol  ring  (the  latter  ring  being 
more  stable  than  the  former)  it  should  yield,  on  fusion, 
a  pentahydroxydiphenyl.  Not  doing  this  however,  it  is 
considered  probable  that  the  trihydroxy-ring  of  resoflavin 
is  not  a  pyrogallol-  but  a  hydroxyquinol  ring  and  the 
constitution  accordingly  is 

/CO  .  0, 


HO< 


-<o 


co/ 


^OH 
"OH 


When  the  ether-ester  of  resoflavin,  (CH30)2C6H2(C02CH3). 
(C02CH3)C6H(OCH3)3,  is  heated  with  concentrated 
sulphuric  acid  in  alcoholic  solution,  it  yields  a  substance 
which  when  treated  with  diazomethane,  gives  methyl- 
resoflavin, 

.CO .  0. 


(CHsO)C6Ha. 


O.  CO' 


;C6H(OCH3)2 


and  is  consequently  a  product  of  hydrolysis  of  the  latter, 
which  must  be  formed  in  the  reaction.  An  analogous 
product  is  also  obtained  when  the  ether-ester  of  ellagic 
acid  is  similarly  treated  with  sulphuric  acid. — J.  C.  C.  g  ] 

Iron-gall  inks.  Capacity  of  gallic  acid  and  allied  sub- 
stances of  forming  complex  salts.  T.  Silbermann  and 
H.  Ozorovitz.  Bulet.  Soc.  de  Stiinte  din  Bucuresti, 
1908,  17,  43—57.     Chem.  Zentr.,  1908,  2,  1024—1025. 

Gallic  acid  and  ferric  chloride,  in  aqueous  solution, 
give   a   blue   precipitate,    probably  chloroferrigallic   acid, 

0. 


(C02H)(OH)C6H8<[J>Fe.Cl, 


slightly  soluble  in  water,  but  less  soluble  in  alcohol. 
On  addition  of  acid,  on  heating,  or  even  on  long  standing, 
this  compound  dissociates,  yielding  gallic  acid  and  ferric 
chloride.  A  dissociated  phenolate  of  this  character  is 
present  in  ordinary  iron-gall  inks.  On  addition  of 
ammonia  (or  alkali)  to  the  solution  containing  ferric 
chloride  and  gallic  acid,  a  precipitate  (not  ferric  hydroxide) 
is  produced  at  first,  but  so  soon  as  the  liquid  becomes 
alkaline,  this  precipitate  dissolves  to  a  solution  having 
an  intense  colour  varying  from  blood  red  to  brownish- 
yellow.  The  soluble  compound  formed  by  the  treatment 
with  ammonia,  namely  ammonium  ammoni  umoxy  I  cm'- 
gallate, 

(C02NH4)(OH)C6H2<^>Fe.O.NH4, 

can  be  isolated  by  precipitation  with  alcohol.  It  forms  a 
black,  shining,  brittle  mass,  containing  4  mols.  of  water. 
and  is  readily  soluble  in  cold  water,  giving  a  deep  bluish- 
violet  solution.  On  addition  of  ammonia  the  solution 
becomes  reddish-violet  ;  with  alkali  it  becomes  brownish- 
red,  and  with  glacial  acetic  acid,  a  pure  deep  blue  ;  mineral 
acids  docolorise  the  solution,  causing  dissociation  of  the 
coloured  compound.  On  adding  alcohol  to  the"  dissociated 
yellowish  brown  to  yellow  solution  of  chloroferrigallic 
acid,  blue  docks  of  hydroxyferrigaUic  acid, 

(( '( Ul  )(( )H)C6H2<^>Fe.OH, 

separate.  This  compound  is  insoluble  in  water,  but 
easily  soluble  in  ammonia,  giving  a  bluish-violet  solution. 
It    cm    also    be   obtained    by   shaking   freshly-precipitated 
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ferric  hydroxide  with  a  solution  of  gallic  acid.     The  blue        Vat  dyestuffs  ;    Manufacture  of .     Farbwerke  vorm. 

solution   obtained   by   adding  glacial    acetic   aeid  to  the  •        Meister.   Lucius,  und  Briining.     First  Addition,   dated 

solution  of  ammonium  ammoninmoxyferrigaUate,  contains  June  22,  1907.  to  Fr.  Pat.  386,317,  April  8,  1907.     (See 

acctylierrijaHic  acid,  Eng.  Pat.  8162  of  1907  ;    this  J.,  1908,  680.) 


H)(OH)C6H.<£>Fe.t\H:iO,  ; 

on  heating  it.  hydroxyferrigalKo  acid  is  precipitated,  but 
can  be  rodissolved  by  cautious  addition  of  hydrochloric 
or  acetic  acid,  being  converted  into  the  soluble  chloro-  or 
•oetyl-ferrigallic  acid. 

On  shaking  a  neutral  solution  of  ammonium  gallate 
with  ferric  hydroxide,  the  deep  red.  slightly  soluble 
ammonium  salt  of  hydroxy ferrigallic  acid  is  produced  ; 
this  is  converted  into  hydroxyferrigallic  acid  by  addition 
of  hydrochloric  acid,  and  into  the  easily  soluble  ammonium 
ammoniumoxyferrigallate  on  addition  of  ammonia. 
The  latter  salt  can  be  prepared  directly  by  shaking 
ammonium  gallate  solution  with  ferric  hydroxide  in 
presence  of  ammonia.  It  loses  4  mols.  of  water  at  105°  C, 
becoming  insoluble  in  cold  water,  but  becomes  soluble 
again  on  heating  with  water  or  treating  with  steam. 
Besides  gallic  acid,  other  compounds  which  contain  at 
lea<t  two  OH  groups,  or  one  OH-group  and  one  CO.,11- 
group  in  ortho  position,  yield  similar  complex  salts.  The 
iron-ammonium  salts  are  all  more  or  less  soluble  in  water, 
with  a  bluish-red  colour,  and  are  precipitated  from  their 
solutions  by  alcohol.  The  salt  derived  from  tannin  is 
slightly  soluble  in  water,  but  insoluble  in  water  containing 
10 — 15  per  cent,  of  alcohol.  The  ammonia  or  alkali 
used  in  the  preparation  of  these  complex  salts  can  be 
replaced  by  alkali  carbonates  or  other  alkaline  salts, 
or  by  alkaline-earth  hydroxides,  or  organic  bases.  Other 
multivalent  metals  may  be  substituted  for  the  iron. 

Ammonium  ammoniumoxyferrigallate  may  be  used 
for  the  preparation  of  inks.  A  7 — 8  per  cent,  solution 
gives  writing  of  a  violet-black  rolour,  which  soon  becomes 
gray-black,  and  after  some  hours,  black.  The  deposit 
en  the  paper  becomes  insoluble  in  water  after  about 
4_  hour,  owing  to  oxidation,  but  exclusion  of  water  is 
necessarv.  as  in  its  presence,  oxidation  does  not  take 
place.     (See  also  this  J.,  1908,  327.)— A.  S. 

Patents. 

Dyestuffs  ;  Manufacture  of .     R.  B.  Ransford,  Upper 

Norwood.  From  L.  Cassella  und  Co.,  Frankfort  on 
Maine,  Germany.     Eng.  Pat,  19,807,  Sept.  4,  1907. 

By  boiling  a  mixture  of  dinitrostilbenedisulphonic  acid, 
(2:4:1)  (SO?HHN02)C6H3.CH  :  CH.C6H3(N02)(S03H) 
(1:4:2),  or  dinitrodibenzvldisul phonic  acid,  (2:4:1) 
(808H)(N02)C6H3.CHrCHj.C8H3(N02)(SOsH)     (1:4:  2), 

and  the  sulphonic  acids  of  aminoazo-compounds  with 
dilute  caustic  soda,  fast  dyestuffs  are  obtained  which 
produce  orange  to  brown  shades  on  cotton.  As  aminoazo- 
sulphonic  acids,  are  mentioned  sulphanilic  acid-azo-a- 
naphthylamine,  metanilic  acid-azo-o-naphthylamine, 
2-naphthylamiae-3  :  6-disulphonic  acid-azo-a-naphtl^l- 
amine,  benzeneazo-rt-naphthylaminesulphonic  acid  (Cleve) 
.and  metanilic   acid-azo-m-amino-/>-cresol   ether. — J.  C.  C. 

J)ibromindigos  ;    Chlorinated .     O.    Imray,   London. 

From  Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hoechst  on  Maine,  Germany.  Eng.  Pat,  26,538, 
Nov.  30,  1907. 

fO-  or  dichlorodibromo-indigos  are  produced  by 
treating  dibromo-indigo  with  sulphuryl  chloride.  Example: 
10  parts  of  dibromo-indigo  are  treated  with  20  parts  of 
sulphuryl  chloride  in  the  presence  or  absence  of  a  solvent 
or  carrier,  such  as  180  parts  of  carbon  bisulphide  and 
2  parts  of  camphor,  and  the  mixture  is  allowed  to  remain 
for  some  time  at  the  ordinary  temperature.  The  product 
is  isolated  by  means  of  carbon  tetrachloride,  and  boiled 
with  alcohol  ;  it  dyes  cotton  and  wool  in  the  vat  a  very 
clear  fast  blue.  If  5  parts  of  sulphuryl  chloride  b?  used, 
dyestuffs      containing      less      chlorine      are      obtained, 

:  g  redder  shades  than  those  produced  by  the  more 
^highly  chlorinated  products.—  J.  C.  C. 


Vat  dyestuffs  are  formed  by  the  action  of  sulphuric  acid 
chlorhydrin  on  chloro-o-anisidine,  chloro-m-toluidine, 
and  chloro-m-nitraniline  or  their  thioglycollic  acid  deri- 
vatives.— P.  F.  C. 

Vat    [Thioindigo]    dyestuff ;     Process    for    preparing    a 

greenish-black .     Farbwerke  vorm.  Meister,  Lucius, 

und    Briining.     Ger.    Pat.     198,645,    Feb.    20,     1907. 
Addition  to  Ger.  Pat.  198,644,  Feb.  14,  1907. 

Greenish-bt.ack  dyestuffs,  giving  fast  shades  on  cotton 
and  wool,  are  obtained  by  treating  5-5'-diaminothio-indigo 
(see  U.S.  Pat.  872,086  ;  this  J.,  1908,  110)  with  halogens. 
Better  yields  are  obtained  by  the  use  of  bromine  than 
chlorine.— T.  F.  B. 

Sulphide  dyestuff  and  process  of  making  same.  E.  T. 
Bundsman,  Assignor  to  Point  Loma  Chemical  Co., 
Point  Loma,  Cal.     U.S.  Pat.  897,873,  Sept.  8,   1908. 

Grape  sugar  (glucose)  is  heated  with  sulphur  and  sodium 
sulphide,  thus  yielding,  it  is  stated,  a  non-hygroscopic, 
friable,  dark  brown  dyestuff,  soluble  in  cold  water,  cold 
sodium  carbonate  solution,  alcohol,  and  caustic  soda 
solution.  The  product  dyes  cotton  in  fast  dark  brown  shades 
in  an  "  alkaline  salt  bath  "  with  or  without  addition  of 
sodium  sulphide.  When  heated  with  hydrochloric  acid, 
it  yields  a  product  insoluble  in  cold  water,  cold  sodium 
carbonate  solution,  alcohol,  and  concentrated  sulphuric 
acid,  but  easily  soluble  in  caustic  soda  solution  and 
sodium  sulphide  solution.  This  dyestuff  also  gives,  it 
is  stated,  fast  dark  brown  shades  on  cotton  from  an 
"  alkaline  salt  "  bath. — A.  S. 

Vat    dyestuffs ;       Halogenated dyeing    like    indigo. 

Soc.  pour  l'lnd.  Chim.  a  Bale.  Second  Addition,  dated 
June  29,  1907,  to  Fr.  Pat.  372,627,  Dec.  17,  1906 
(this  J.,  1907,  1135). 

The  product  of  condensation  of  a-oxythionaphthene 
with  a-isatinphenylhydrazone  in  the  presence  of  nitro- 
benzene gives  a  yellow  vat,  dyeing  cotton  in  bright  violet 
shades  of  medium  fastness  to  washing  and  chlorine. 
When,  however,  this  substance  is  heated  with  bromine 
in  the  presence  of  nitrobenzene,  a  brominated  dyestuff 
is  obtained  which  dyes  cotton  from  an  alkaline  vat  in 
bright  bluish-violet  shades  changing,  after  a  brief  soaping 
at  90°  C,  into  a  violet  blue  tint  extremely  fast  to  light, 
washing,  and  chlorine. — -J.  C.  C. 

Thiazine   dijestuffs ;      Manufacture   of   .     Soc.    pour 

l'lnd.  Chim.  a  Bale.     Fr.  Pat.  389,654,  July  5,  1907. 

When  dyestuffs  of  the  thiazine  series  are  oxidised  in 
neutral  or  alkaline  solution,  they  are  transformed  into 
new  dyestuffs  which  are  stronger  and  redder  than  the 
original  ones  and  are  faster  to  chlorine.  Example : 
To  a  solution  of  100  parts  of  Methylene  Blue  (free  from 
zinc)  in  5000 — 6000  parts  of  water,  is  added  a  solution  of 
32-5  parts  of  potassium  permanganate  in  100  parts  of 
water.  The  mixture  is  heated  for  1  hour,  the  manganese 
dioxide  filtered  off,  and  the  filtrate  precipitated  by 
addition  of  zinc  chloride.  The  green  powder  obtained, 
dyes  tannin-mordanted  cotton  in  pure  blue  shades. 
Other  dyestuffs  of  the  same  series  give  similar  results 
on  oxidation. — J.  C.  C. 

Condensation    products   derived   from    1-8- naphthylenedia- 

mine  ;     Preparation  of  new .     Farbenfabr.  vorm. 

F.  Bayer  und  Co.     Fr.  Pat.  388,955,  Apr.  6,   1908. 

New  products  are  formed  by  condensing  1'8-naphthylene- 
diamine  with  such  di-  or  polycarboxylic  acids  as  are 
able  to  form  intramolecular  anhydrides.  The  esters, 
anhydrides,  or  imides  of  these  acids  may  also  be  employed. 
The  Y>roducts  arc  useful  as  raw  materials  for  the  manu- 
facture   of    dyestuffs.     Example — By    heating    together 
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equimolecular  proportions  of  1-8-naphthylenediamine  and 
phthalic  anhydride  to  160 — 2(10  C.,  water  is  liberated 
and  the  mixture  becomes  deep  red  in  colour.  On  cooling, 
the  condensation  product  separates  in  crystals.  It  has 
the    constitution. 


C'sH.t<   £,/^>Cl0H6 


—P.  F.  C. 


Dichlorothioindigo  derivatives  ;    Process  of  preparing . 

Kalle  und  Co.     Ger.  Pat.  199,492,  Aug.  3,  1900. 

Dichlorothio-indigos  are  obtained  by  treating  mono- 
chlorophenylthioglycollic  acids  with  concentrated  sulphuric 
acid,  in  presence  of  substances  which  assist  the  con- 
densation and  oxidation,  e.g.,  mercury  salts,  nitro- 
compounds, boric  acid,  etc.  The  resulting  substances 
have  tinctorial  properties  analogous  to  those  of  thio-indigo. 

— T.  F.  B. 

Chloro-acylamino-anthraquinones  ;     Process  for  preparing 

.     Badische  Anilin  und  Soda  Fabrik.     Ger.   Pat. 

199,758,  July  23,  1907. 
AcYLAMiNO-AXTHRAQunsroNES  aie  treated  with  chlorine 
or  substances  which  liberate  chlorine.  Acyl-1-amino- 
antkraquinone  is  chlorinated  in  the  p-position,  whilst 
2-acylamino-anthraquinone  is  chlorinated  in  the  a-position 
to  the  acylamino  group.  The  acylation  and  chlorination 
can  be  performed  in  one  operation,  if  desired. — T.  F.  B. 

Dyeslvffs  of  the  anthracene  series  ;  Process  for  the  pro- 
duction    of    ■ .     P.     A.     Newton,     London.     From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  25,507,  Nov."  18,  1907. 

See  Addition  of  Nov.  18,  1907,  to  Fr.  Pat.  380,176 ; 
this  J.,  1908,  441.— T.  F.  B. 

Disazo  dyestuff.  O.  Giinther  and  L.  Hesse,  Assignors 
to  Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld, 
Germany.     U.S.  Pat.  897,529,  Sept.  1,  1908. 

See  Eng.  Pat.  14,248  of  1907  ;  this  J.,  1908,  800.— T.  F.  B. 

Disazo  dyestuff.  O.  Giinther  and  L.  Hesse,  Assignors 
to  Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld, 
Germany.      U.S.   Pat.   898,217,"  Sept.   8,    1908. 

See  Eng.  Pat.  14,248  of  1907  ;  this  J.,  1908,  800.— T.  F.  B. 

Oallocyanines  with  amines  ;     Process  of  condensing . 

C.  de  la  Harpe,  Assignor  to  Uye  Works,  formerly 
L.  Durand,  Huguenin,  et  Cie.,  Basle,  Switzerland. 
U.S.  Pat.  897,619,  Sept.  1,  1908. 

See  Fr.  Pat.  378,923  of  1907  ;  this  J.,  1907,  1194.— T.  F.  B. 

OaUocyanine  dyestuff  and  process  of  making  same.  C.  de  la 
Harpe,  R,  Burckhardt,  and  E.  Zehntner,  Assignors  to 
Dye  Works,  Eormerlv  L.  Durand,  Hugucnin,  ci  Cie., 
Basle,  Switzerland.    'U.S.  Pat.  898,039,  Sept.  8,   1908. 

She  Eng.  Pat.  19,002 of  1907  ;  this. I.,  L907,  1194.— T.  F.  B. 

OaUocyanine  and  process  of  making  same,  C,  de  la  Harpe 
and  It.  Burckhardt,  Assignors  to  Dye  Works,  formerly 
L.  Durand,  Hnguenin,  e1  Cie.,  Basle,  Switzerland, 
US.  Pat.  898,040,  Sept  8,  L908. 

si  i.  Eng.  Pat.  L9,003of  1907  ;  this  J.,  1907,  1194.     T.  F.  I'.. 

Oallocyanines;-      Condensation    dyestuff    from  and 

process  of  making  same.  C  de  la  Harpe,  K.  Oswald, 
and  E.  Zehntner,  Assignors  to  Dye  Work  .  formerh 
I,.  Durand,  Huguenin,  el  Cie.,  Basle,  Switzerland. 
r.s.  Pat.  898,098,  Sept.  8,  L908. 

|  ■■..  Pat.  378,923  of  1907  j  thisJ.,  1007,  1194.     T.  F.  B. 

Orthohydroxyazo  dyestuff s ;     Process  for  preparing . 

Chem.  Fabr.  Griesheim-Elektron,  Fr.  Pat  389,308, 
March  31,  L908.     Under  [nt.  Conv.,  Sept.  9,  L907. 

Si:k  l.s.  Pat  887,348of  1908  ;  thisJ.,  1908,622.     T.  F.  B. 


Dyestuff s  of  the  thioindigo  series  ;     Manufacture  of . 

Farbwerke     vorm.     Meister.     Lucius,     und     Briining. 
Fr.  Pat.  389,649,  July  4,  1907. 

See  Eng.  Pat,  14,846  of  1907  ;  this  J.,  1908,  156.— T.  F.  B. 

Copying  ink  ;     Sympathetic .     L.  Garzino.     Fr.  Pat. 

389,660,  April  27,   1908. 

See  Eng.  Pat.  9108  of  1908  ;   this  J.,  1908,  895.— T.  F.  B. 
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"Dead     cotton:'     R.     Haller.     Chem.-Zeit.,     1908,     32, 
838—839. 

The  occasional  fibres  which  do  not  take  the  dyestuff  in 
dyeing  pieces  with  Indigo,  and  which  are  known  to  dyers  as 
"  dead  cotton,"  are  really  unripe  cotton  fibres.  These  fibres 
have  the  following  properties.  Under  the  microscope 
the  lumen  is  seen  to  contain  a  considerable  quantity  of 
matter,  and  the  fibres  do  not  appear  to  be  twisted  so 
much  as  the  ripe  fibres.  When  treated  with  an 
ammoniacal  solution  of  copper  oxide,  the  fibres  swell 
up,  but  do  not  go  into  solution.  On  treating  a  mixture  of 
ripe  and  unripe  fibres  with  a  solution  of  iodine  in  zinc 
chloride,  the  unripe  fibres  very  quickly  develop  a  blue 
colour,  which  only  appears  much  more  slowly  with  the 
ripe  fibres.  A  solution  of  iodine  in  potassium  iodide 
colours  the  ripe  fibres  a  dark  yellowish-brown,  whilst  the 
unripe  fibres  acquire  only  a  light  yellow  colour.  When 
treated  with  an  18  per  cent,  solution  of  sodium  hydroxide, 
the  unripe  fibre  retains  what  twist  it  has,  and  only  becomes 
lighter  and  more  transparent.  The  unripe  and  ripe  fibres 
also  exhibit  marked  differences  in  their  behaviour  towards 
polarised  light.  A  mixture  of  the  two  varieties  of  fibres  was 
boiled  in  a  soda  lye  of  2°  B.  and  then  soured,  washed,  and 
dyed  with  Indigo.  The  ripe  fibres  took  up  the  dyestuff 
readily,  but  the  unripe  fibres  either  not  at  all  or  only  to 
a  limited  extent.  The  reverse  was  the  case  on  dyeing 
the  two  sorts  of  fibres  with  direct  dyeing  colours,  the  unripe 
fibres  acquiring  the  deeper  colour.  Ripe  and  unripe 
fibres  were  also  treated  with  a  tannin-antimony  mordant 
and  then  dyed  with  a  basic  dyestuff.  Both  fibres  took. 
up  the  colour,  but  whereas  the  ripe  fibre  was  dyed  homo- 
geneously, the  unripe  fibre  was  only  dyed  in  the  interior. 

—P.  F.  C. 


A  zo-developers. 


L.  Lichtenstein.     Z.  Elektrochcm.,  1908, 
14,  586—591. 


In  the  preparation  of  the  diazo-solution  for  producing 
Para-red  on  the  large  scale,  the  best  results  were  obtained 
by  using  an  amount  of  sodium  acetate  equivalent  to  that 
i.i  the  hydrochloric  acid.  In  order  to  ascertain  if  tin- 
sodium  acetate  can  be  replaced  by  a  cheaper  substance. 
the  author  has  studied  the  influence  of  the  hydrogen-ion 
concentration  on  the  stability  of  the  diazo-solution  and 
on  the  blueness  of  the  shade  produced.  Although  the 
above  quantity  of  sodium  acetate  is  largely  in  excess  ol 
that  required  to  neutralise  the  free  hydrochloric  acid,  it 
an  amount  equivalent  to  the  latter  be  used,  a  yellowish 
shade  is  obtained  :    this  is  nol  due  to  the  formation  of  the 

dlazonium  acetate  when  excess  of  acetate  is  taken,  fol 
when     the    latter    dia/.o-compound    was    used,    the    shade 

wa  rendered  bluer"  bj  addition  of  sodium  acetate.  Experi- 
ments carried  out  with  formic  acid  gave  similar  results. 
\',\  titration  with  a  /3-naphthol  solution  it  was  found 
thai  a  diazo-solution  which  had  nol  been  neutralised, 
was   extreme!}    stable   (at    15     G),    hut    after  excess   of 

sodium   acetate   or  sodium    phosphate   had    been    added   or 

tin    solution    partlj    neutralised   with  sodium  carbonate 

ami     then    excess    of   sodium    acetate    added,    the    solution 

u;i  measurably  decomposed.  The  conclusion  is  drawn. 
therefore,    that     the    decomposition    of    the    compound    m 

diazo-solutions  which  is  capable  of  producing  the  dyestuff, 
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proceeds  more  quickly  the  smaller  tlu'  hydrogen-ion 
concentration  or  the  greater  the  hydrbxyl-ioh  concen- 
tration. The  influence  of  the  hydrogen-ion  concentration 
on  the  shade  prodaoed  is  known  to  be  of  importance,  for 
a  diazo-solution  containing  free  hydrochloric  acid  gives 
an  indifferent  shade,  and  a  full  blue  shade  is  only  produced 
by  complete  neutralisation.  In  order  therefore  to  Obtain 
always  the  same  shade  during  a  long  period  of  working 
the  hydrogen-ion  concentration  must  he  kept  the  same. 
and  although  two  solutions  prepared  in  accordance  with 
this  requirement,  the  one  neutralised  with  sodium  acetate 
and  the  other  partly  neutralised  with  sodium  carbonate 
and  completed  with  sodium  acetate,  gave  the  same  shade. 
yet  the  hydrogen-ion  concentration,  varying  as  it  does 
on  the  large  scale  by  reason  of  variations  in  the  hydro- 
chloric acid  content  of  the  diazo-solutions,  is  much  less 
influenced  by  the  use  of  sodium  acetate  than  when 
sodium  carbonate  and  acetate  are  employed.  The 
author's  experiments  confirm  Goldschmidt's  conclusions 
that  the  formation  of  the  dyestuff  is  retarded  by  hydrogen 
ions,  and  the  use  of  a  diazo-solution  containing  free 
hydrochloric  acid  with  naphthol  containing  an  excess 
of  alkali  results  in  a  weak  yellowish  shade  and  decom- 
position of  the  diazo-compound. — J.  C.  C. 


Patents. 

Fibres  for  spinning  ;    Method  of  manufacturing from 

reed-mace.  E.  Xemethv.  Arad,  Hungary.  Eng.  Pat. 
17.096,  July  25.  1907. 

The  stems  of  reed-mace  are  boiled  for  several  hours  in  a 
solution  of  magnesium  sulphite  the  free  acid  of  which 
has  been  neutralised  by  soda.  The  addition  of  a  very 
small  quantity  of  ferric  oxide  to  this  solution  is  found 
to  improve  the  quality  of  the  product.  After  this  treat- 
ment the  fibres  obtained  are  washed  in  -water  containing 
a  small  quantity  of  iron  salts  in  solution. — P.  F.  C. 

Spinning    viscous    liquids ;     Machine    for .     J.     P. 

Bemberg,  Akt.-Ges..  Barmen-Rittershausen,  Germanv. 
Eng.  Pat.  8711,  April  21,  1908.  Under  Int.  Conv., 
May  15,  1907. 

The  spinning  vessel  is  provided  -with  two  inlet  openings 
in  addition  to  the  spinning  nozzle.  The  first  is  arranged 
near  to  the  spinning  head  and  admits  a  slow  current  of 
coagulating  liquid  adjacent  to  the  nozzle.  The  second 
inlet  whicb  is  placed  at  the  other  end  of  the  spinning 
vessel  admits  a  swifter  current  of  coagulating  liquid, 
which  only  comes  in  contact  with  the  threads  after  they 
have  acquired  a  certain  solidity.  In  order  to  prevent 
the  formation  of  eddies  in  the  coagulating  liquid  near  to 
the  spinning  nozzle,  a  packed  ring  is  arranged  inside  the 
spinning  vessel  which  directs  the  swift  current  away  from 
the  spinning  nozzle  and  in  the  same  direction  as  the 
threads   travel. — P.  F.  C. 


Spinning    viscous    liquids  ;     Apparatus   for .     J.    P. 

Bemberg,  Akt.-Ges.,  Barmen-Rittershausen,  Germanv. 
Eng.  Pat,  15,448,  April  21,  1908.  Under  Int.  Conv., 
May   15.   1007. 

In  order  to  prevent  the  breakage  of  newly  spun  artificial 
threads  during  their  passage  from  the  spinning  nozzle 
to  the  winding  spool,  carrying  devices  are  arranged  along 
the  path  of  the  threads,  so  that  the  winding  is  not  effected 
under  considerable  tension.  These  carrying  devices 
consist  of  toothed  wheels  partly  running  in  liquid, 
the  threads  being  carried  by  the  extremities  of  the  teeth, 
whilst  the  excess  of  liquid  runs  down  into  the  spaces 
between  the  teeth  without  coming  in  contact  with  the 
threads.  The  liquid  collecting  between  the  teeth  of 
the  carrying  wheel,  as  well  as  any  broken  threads,  may  be 
removed  by  a  second  toothed  wheel  which  engages  with 
the  first.  In  order  to  prevent  damage  to  the  threads, 
slides  of  some  such  substance  as  glass  or  porcelain  may 
be  arranged  both  in  front  of  and  behind  the  carrving 
wheel.— P.  F.  C. 


Spinning   viscous  liquids  ;    Apparatus  for .     J.    P. 

Bemberg  Akt.-Ges.,  Barmen-Rittershausen.  Germany. 
Eng.  Pat.  15.449,  April  21,  1908.  Under  Int.  Conv., 
May  15,  1907. 

The  spinning  liquid  is  admitted  through  an  inlet-pipe 
into  the  nozzlediead  and  thence  passes  through  the 
spinning-nozzle  into  the  coagulating  liquid.  This  nozzle 
is  pressed  out  of  sheet  metal  in  the  form  of  a  perforated 
rose  and  can  be  firmly  attached  to  the  nozzle-head  by 
reason  of  its  having  a  slightly  conical  wall  which  fits 
tightly  upon  a  boss  of  similar  shape  on  the  nozzle-head. 

—P.  F.  (  . 

\'iscose  or  similar  viscous  material;    Forming  filaments 

out  of .     C.  A.   Ernst,  Lansdowne,  Pa.,  Assignor 

to  S.  W.  Pettit,  Philadelphia,  Pa.  U.S.  Pat.  896,715, 
Aug.  25,  1908. 

(  'elltjlose  xanthate  is  dissolved  in  a  5  per  cent,  solution 
of  sodium  hydroxide,  and  acid  is  then  gradually  added 
until  the  greater  part  of  the  alkali  is  neutralised.  The 
viscose  solution  thus  obtained  is  forced  through  very 
line  apertures  into  a  weak  acid  coagulating  bath. — P.  F.  C. 

Artificial  hair  and  ribbons  ;    Manufacture  of  very  strong, 

elastic,    and    transparent .     E.     Crumiere.     First 

Addition,  dated  Mar.  17,  1908,  to  Fr.  Pat.  377,118, 
April  23,  1907  (this  J.,  1907,  1045). 

A  ctJPRAMMONiUM  solution  of  cellulose  is  forced  through 
tine  apertures  into  a  coagulating  bath  consisting  of  a 
solution  of  sodium  or  potassium  zincate,  prepared  by 
adding  sodium  or  potassium  hydroxide  to  a  solution  of 
zinc  .chloride  or  to  metallic  zinc. — P.  F.  C. 

Viscose  solutions  free  from  sulphides  ;  Preparation  of 

by  treatment  with  salts  of  aluminium  or  chromium. 
Verein  Kunstseidefabr.  A.-G.  Fr.  Pat.  389,284, 
April  16,  1908.     Under  Int.  Conv.,  April  22,  1907. 

Viscose  solutions,  free  from  sulphides  and  suitable  for 
the  manufacture  of  brilliant  threads  or  films  by  direct 
coagulation  in  mineral  acids,  are  prepared  by  treating 
the  fresh,  crude  viscose  in  a  highly  dilute  form  (1  per 
cent,  of  cellulose)  first  with  sufficient  01  per  cent,  sulphuric 
acid  to  neutralise  the  free  sodium  hydroxide  present, 
and  then  with  a  quantity  of  aluminium  sulphate,  or 
equivalent  salt  of  aluminium  or  chromium,  sufficient  to 
decompose  the  sulphides  of  the  viscose.  After  standing 
for  some  time  at  the  ordinary  temperature,  or  after 
3 — 6  hours  at  40°  C,  the  cellulose  compound  separates 
in  a  hydrated  form  and  is  drained  off  and  pressed.  This 
compound  is  insoluble  in  water,  but  readily  soluble  in 
dilute  sodium  hydroxide  ;  the  solutions  are  suitable  for 
spinning  threads  or  films,  which  when  coagulated  in 
baths  containing  mineral  acids,  yield  products  dis- 
tinguished by  special  physical  qualities. — J.  F.  B. 

Flax  yarn;   Process  of  preparing .     B.  S.  Summers, 

Port  Huron,  Mich.,  Assignor  to  Internat.  Flax  Twine 
Co.,  Minnesota.     U.S.  Pat.  895,123,  Aug.  4,  1908. 

The  unretted  flax  yarn  is  treated  with  a  solution  of  soap 
or  glue  or  with  a  mixture  of  two  such  solutions  and 
"  balled  "  whilst  it  is  in  a  moist  condition. — P.  F.  C. 

Retting    of    bast    fibrous    stalks    or    plants  ;     Producing    a 

solvent  to  be  used  in  the  artificial .     M.  H.  Colahan, 

Chicago,  111.     U.S.  Pat.  897,522,  Sept,  1,  1908. 

The  unbroken  bast  fibrous  stalks  are  subjected  to  the 
action  of  a  solvent  produced  from  the  acid  sludge  discharge 
liquid  known  as  '  acid  oil  "  to  which  a  small  quantity 
of  soda  has  been  added.  Means  are  provided  for  injecting 
steam  into  the  apparatus  during  the  operation,  to  separate 
the  fibre  from  the  woody  part  of  the  stalk. — P.  F.  C. 

Retting  of  plants  or  of  fragments  of  vegetable  growth  by  pectic 
aerobic  ferments  in  a  current  of  gas.  G.  Rossi.  Fr. 
Pat.  388,651,  Mar.  27,  1908.  Under  Int.  Conv., 
April  17,  1907. 

The  material  to  be  treated  is  washed  and  placed,  together 
with    sufficient    pure    water,    inside    a    receiver    through 
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which  a  current  of  air  or  other  gas  can  be  forced.  A 
sufficient  quantity  of  a  pure  culture  of  some  pectic  ferment 
is  then  added,  and  the  air  or  gas,  which  has  been  previously 
sterilised,  is  forced  through  the  mixture,  which  is  main- 
tained at  the  temperature  found  experimentally  to  be 
most   suitable  for  the  particular  pectic  ferment  employed. 

—P.  F.  C. 

Silky  textile  fibre  contained  in  the  bark  of  the  mulberry 

tree  ;    Process  for  extracting  the .     A.  F.  Camand. 

Fr.  Pat.  388,874,  Mar.  26,  1908. 
The  bark  is  retted  in  pure  water  until  the  woody  part 
can  be  easily  removed  by  scraping,  either  by  hand  or 
by  mechanical  means.  The  fibres  which  remain  are 
then  immersed  for  a  time  in  boiling  water  and  finally 
dried.— P.  F.  C. 

Hawking  machines  employed  in  indigo  dye  vats.     E.  and 

W.  Turner,  Halifax.  Eng.  Pat.  S002,  April  10,  1908. 
Ix  the  stripping  device  described  in  Eng.  Pat.  16,601 
of  1900  (this  J.,  1901,  247),  the  piece  is  liable  to  adhere 
to  the  strippers.  This  is  prevented  by  making  the  stripper 
of  the  back  or  loose  roller  of  the  machine  deeper  than  the 
diameter  of  the  roller  and  also  by  making  its  lower  portion 
rectangular.  If  a  piece  should  then  display  a  tendency 
to  adhere  to  the  stripper,  it  can  only  do  so  along  the 
short  vertical  section,  after  which  it  must  detach  itself 
and  fall  towards  the  bottom  of  the  vat  upon  the  delivery 
side.— P.  F.  C. 

Dyeing  machine.     J.  Hussong,  Camden,  N.J.     U.S.  Pat. 

895,023,  Aug.  4,  1908. 
Above  a  dye-vat  is  arranged  a  frame  work  which  supports 
a  receiver  in  such  a  manner  that  the  latter  can  be  tilted. 
The  top  and  bottom  of  the  receiver  are  perforated.  This 
receiver,  into  which  the  material  to  be  dyed  is  put,  can 
be  lowered  into  the  dye-vat,  and  the  dye-liquor  can  then 
be  circulated  through  the  machine.  After  the  dyeing 
operation  is  complete,  the  receiver  is  raised  out  of  the 
dye-vat  and  then  tilted,  so  as  to  discharge  its  contents. 
3  —V.  F.  C. 

Dyeing    or    bleaching    of   fabrics  ;     Apparatus    for . 

H.  L.  Gantt.     Fr.  Pai  388,819,  April  3,  1908. 

This  apparatus  consists  of  a  large  (J -tube  having  one 
arm  very  much  longer  than  the  other,  and  of  smaller 
cross-section  area  than  the  rest  of  the  apparatus.  The 
bend  of  the  tube  is  provided  along  its  floor  with  a  number 
of  freely  running  rollers.  The  dye-liquor  is  contained 
in  the  bend  of  the  tube  and  the  material  to  be  dyed 
is  continuously  led  into  the  upper  end  of  the  long  arm 
of  the  apparatus.  It  falls  by  its  own  weight  until  it 
comes  in  contact  with  the  dye-liquor.  It  then  travels 
through  the  dye-liquor,  being  propelled  forward  by 
pressure  of  the  pieces  behind,  and  by  the  action  of  the 
rollers  on  the  floor  of  this  part  of  the  apparatus.— P.  F.  C. 

Bleaching    and    dyeing    yarn  ;     Process    for under 

high  torsion.     A.   Clavier.     Fr.   Pat.   388,977,    April   6, 
1908. 
Di'iuxo  the  operations  of  bleaching  or  dyeing,  the  yarn 
is  placed  on  frames  by  which  it  is  tightly  stretched. 

—P.  F.  C. 

Silk   dyeing ;     Process   for    electrolysing    sodium    chloride 
for  the  manufacture  of  soap  and  stannic  chloride,   both 

to  be  used  in .     E.  A.  Sperry.     Fr.  Pat.  389,188, 

April  14,  1908. 
CAUSTIC  soda  and  chlorine  arc  obtained  as  usual  by 
electrolysing  an  aqueous  solution  <>f  sodium  chloride. 
The  neater  paart  of  the  caustic  Bods  obtained  is  converted 
into  soap,  the  remainder  being  used  i"  [precipitate  stannic 
hydroxide  from  spent  liquors,  the  sodium  chloride  pro- 
duced   being   again   electrolysed.     The   chlorine   is   used 

for  making  stannic  chloride  in  a  cylindrical  apparatus, 
the  chlorine  entering  at  one  end.  whilst  tin  or  materials 
containing  tin  are  supplied  to  the  other  end  by  means 
of  a  worm,  and  circulated  through  the  cylinder  by  means 

•  of  a  rotating  shaft  carrying  curved  blades.  The  cylinder 
is   heated    until   the  reaction   commences,   after   winch    it 


is  cooled.  The  stannic  chloride  produced  passes  upwards 
through  a  condenser  into  a  receiver,  and  thence  into  a 
separator,  in  which  it  is  separated  from  stannic  hydroxide, 
which  collects  on  top  of  the  liquid  and  overflows  through 
a  pipe.  The  excess  of  chlorine  is  absorbed  in  coke 
scrubbing  towers.  Both  soap  and  stannic  chloride  are 
used  for  treating  silk  preliminary  to  dyeing. — A.  G.  L. 

Effects  on  both  sides  of  fabrics  of  cotton,  raised  or  non- 
raised,  wool    or   other    textiles ;     Producing .     L. 

Caberti.     Fr.  Pat.  388,769,  April  1,  1908.     Under  Int. 
Con  v.,  April  2,  1907. 

The  principle  cf  this  invention  consists  in  moistening 
the  fabric,  before  it  comes  in  contact  with  the  printing 
rollers,  with  a  solution  of  gum  tragacanth  of  suitable 
thickness  to  which  has  been  added  some  substance  which 
has  the  property  of  rendering  the  fabric  under  treatment 
capable  of  being  easily  penetrated  by  the  printing  paste. 
Thus  for  woollen  fabrics,  this  addition  may  consist  of 
phenol  ;  for  cotton  fabrics,  glycerin,  glucose,  or  some 
other  such  substance  may  be  employed.  This  preparatory 
mixture  is  applied  to  the  cloth  by  one  or  more  cylinders 
which  are  kept  moistened  with  the  preparation.  The 
fabric  is  then  passed  through  the  printing  machine  and 
is  finally  run  between  two  very  smooth  squeezing  rollers, 
which  cause  the  printing  paste  to  pass  completely  through 
the  cloth,  so  that  the  printed  design  shows  up  both  on 
the  face  and  the  back  of  the  material. — P.  F.  C. 

Printing  cotton  with  sulphide  dyestuffs  ;   Process  for . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  389,590, 
April  24,  1908.     Under  Int.  Conv.,  Mar.  9,  1908. 

Good  results  are  obtained  by  printing  with  sulphide 
printing  colours,  thickened  with  starch  which  has  been 
previously  treated  with  alkali.  Example : — 80  grms. 
of  Katigen  Black  T  extra,  free  from  sodium  sulphide, 
are  mixed  with  200  c.c.  of  warm  water,  40 — 50  grms.  of 
glucose,  and  150  c.c.  of  caustic  soda  lye  (40°  B.).  The 
mixture  is  maintained  at  55° — 75°  C.  until  solution  is 
complete  and  then  allowed  to  rest  for  24  hours.  To 
prepare  the  thickening,  40  grms.  of  wheat  starch  are 
heated  with  600  c.c.  of  water  and  10  c.c.  of  caustic  soda 
lye  (40°  B.)  until  the  mixture  is  quite  clear.  400 — 
500  grms.  of  this  thickening  are  added  to  the  solution 
of  the  colour  which  is  heated  to  50°  C,  and  the  mixture 
is  kept  thoioughly  agitated  at  this  temperature  for 
2  hours,  and  then  allowed  to  rest  for  24  hours.  Finally 
20 — 30  grms.  of  glucose  and  50—100  c.c.  of  caustic  soda 
lye  (40°  B.)  are  added  to  the  mixture  and  the  cotton 
is  printed  with  the  printing  colour  thus  obtained. — P.  F.  C. 

Discharges  of  azo  dyestuffs  on  fabrics  dyed  with   indigo 

on  fi-naphthol  ground  ;   Production  of  pure  white . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Gcr. 
Pat,  199,843,  Nov.  19,  1907. 

If  diazo  compounds  of  arylaminosulphonic  acids  or  othe* 
amines  which  form  easily  soluble  dyestuffs,  are  printed 
on  fabrics  dyed  with  indigo  on  a  /3-naphthol  ground, 
pure  white  discharges  may  be  obtained  on  the  fabrics  by 
the  chromate  discharging  method. — T.  F.  B. 

Dyeing.  A.  Schlegel,  Assignor  to  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine.  Germany.  I'.S. 
Pat.  893,384,  July  14,  1908. 

Ski:  Fr.  Pat.  359,466  of  1905  ;  this  J.,  1906,  373.— T.  F.  B. 
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Ammonia  ;    Production  of from  atmospheric  nitrogen 

1,1/     mi  tins     <ij     prut.      11.     ('.     Woltereck.      Paper     rend 
before   Brit.   Assoc..   Dublin,   1908. 

It  is  stated  that  a  mixture  of  nitrogen  and  hydrogen 
passed  over  reduced  iron  at  a  low  red  heat  produces 
ammonia.      Bel  ter  yields  are  obtained  by  pAssinga  mixture 
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of  air  and  coal  gas  OTB  iron  oxide  ;  oxides  of  other  metals, 
particularly  those  of  bismuth  and  chromium,  behave 
similarly.  With  freshly-reduced  iron  wire  gauze,  the 
most  favourable  temperature  is  300 — 350°  C.  Farther 
experiments  showed  the  presence  of  oxygen  and  water  to  he 
of  importance  and  finally  led  to  the  complete  omission  of 
the  coal  gas  ox  hydrogen.  As  the  oxidation  of  the  iron 
proceeds,  the  formation  of  ammonia  decreases,  and  it  is 
necessary  to  reduce  the  iron  from  time  to  time  by  passing 
carbon  monoxide  or  hydrogen  over  it  at  a  higher  tem- 
perature. Carbonaceous  materials  (coke,  charcoal. 
pent),  sufficiently  cheap  to  admit  of  renewal  when 
exhausted,  were  next  substituted  for  iron,  and  thus  the 
necessity  of  periodically  reducing  the  contact  material 
was  avoided.  Peat  was  found  to  give  the  most  satis- 
factory and  rapid  results,  and  even  when  it  contained 
up  to  SO  per  cent,  of  water,  it  could  be  utilised 
advantageously.  To  prove  the  co-operation  of  atmo- 
spheric nitrogen  in  the  change,  sugar  carbon  absolutely 
free  from  nitrogen  was  treated  by  the  process  and  produced 
an  average  of  1  per  cent,  of  ammonia  on  the  carbon 
consumed.  In  a  plant  consuming  1  ton  of  peat  in  24 
hours,  the  average  yields  of  ammonium  sulphate  obtained 
were,  it  is  stated,  7  per  cent.  A  large  plant  has  been 
constructed  at  Carnlough,  Ireland. — E.  F.  A. 

Calcium     carbide :      Absorption     of     nitrogen     by . 

{Potassium   carbonate  as  a   catali/st.]     G.    Pollacci.     Z. 
Elektrochem.,  1908,  14,  565—566. 

Potassium  carbonate  exerts  a  catalytic  action  on  the 
absorption  of  nitrogen  by  calcium  carbide,  lowering  the 
temperature  required.  The  best  results  are  obtained 
with  an  addition  of  4  per  cent.,  and  it  thus  compares  very 
favourably  with  calcium  chloride,  hitherto  employed, 
there  being  the  further  advantage  that  potassium  itself 
has  a  positive  manurial  value.  It  is  also  found  that 
absorption  of  nitrogen  by  the  carbide  is  hastened  by  an 
increased  pressure  of  the  gas,  the  maximum  effect  being 
attained  at  2  atmospheres.  As  an  example :  at  900° — 
950c  C,  24  per  cent,  of  added  nitrogen  were  found,  after 
an  absorption  of  1  hour  at  2  atmos.  pressure  ;  under  the 
same  conditions  with  the  addition  wf  4  per  cent,  of 
potassium  carbonate,  23-0  percent,  were  found. — F.  Sodn. 

Ammonia  and  carbon  monoxide  ;   Dissociation  temperatures 

of  .     H.  C.  Woltereck.     Conipt.  rend.,  1908,  147, 

460—461. 

A  CXRRENT  of  ammonia  gas,  was  passed,  at  the  rate  of 
1  litre  (at  760  mm.  and  15°  C.)  in  15  minutes,  through  a 
tube  of  Jena  glass  heated  in  an  air-bath,  the  temperature 
being  controlled  by  a  Le  Chatelier  pyrometer.  Dissocia- 
tion of  the  ammonia  was  first  observed  at  620°  C.  Control 
experiments  showed  that  whilst  pure  dry  ammonia  does 
not  dissociate  below  620°  C,  the  temperature  of  disso- 
ciation is  considerably  reduced  by  the  presence  of  traces 
of  organic  matter  or  of  water  vapour.  In  presence  of 
metallic  iron,  ammonia  begins  to  dissociate  at  320°  O, 
and  in  presence  of  iron  oxide  at  420°  C. 

Carbon  monoxide  begins  to  dissociate  at  570° — 580°  C, 
but  in  presence  of  a  trace  of  water  vapour,  dissociation 
does  not  take  place  even  at  very  high  temperatures. — A.  S. 

Basic  copper   carbonate ;    Solubility  of  precipitated 

in  solutions  of  carbon  dioxide.     E.  E.  Free.     J.  Amer. 
Chem.  Soc.,  1908,  30,  1366—1374. 

The  precipitates  produced  on  adding  a  soluble  carbonate 
to  a  solution  of  a  copper  salt,  are  unstable  and  of  varying 
composition  and  solubility  in  solutions  of  carbon  dioxide. 
On  treatment  with  carbon  dioxide  solutions,  they  gradually 
pa>s  into  an  apparently  stable  compound,  possessing  a 
definite  solubility  in  solutions  of  carbon  dioxide.  In 
the  author's  experiments,  a  jV/2  solution  of  sodium 
carbonate  was  precipitated  at  50°  C.  by  an  equivalent 
quantity  of  X/2  copper  sulphate  solution,  and  the 
precipitate  was  washed,  suspended  in  water,  and  treated 
with  carbon  dioxide  under  slight  pressure  for  six 
days.  The  ratio  of  CuO  to  C02  in  the  precipitate 
was  1  :  0-411  before  and  1  :  0-510  after  treatment  with 
carbon  dioxide.  The  solubility  of  the  precipitate  (after 
treatment  with  carbon  dioxide)   in  solutions   of  carbon 


dioxido  increased  with  the  concentration  of  the  latter, 
ranging  from  1-5  parts  of  metallic  copper  per  million  in 
pure  water  to  39-7  parts  in  water  containing  1549  parts 
of  freo  carbon  dioxide  per  million,  the  temperature  being 
30°  C.  in  all  cases.  The  solubility  was  not  appreciably 
affected  b}r  addition  of  small  quantities  of  sodium  chloride 
or  sodium  sulphate,  but  was  increased  by  larger  additions. 
Calcium  sulphate  had  practically  no  influence  on  the 
solubility  of  the  basic  copper  carbonate.  Sodium 
carbonate  and  calcium  carbonate  caused  a  strong  decrease 
of  solubility.  According  to  Skinner  (this  J.,  1906,  384) 
saturated  solutions  of  sodium  bicarbonate  and  calcium 
bicarbonate,  respectively  hold  in  solution  953  and  207-1 
parts  of  copper  per  million.  It  is  pointed  out  that  these 
high  values  are  due  to  (1),  insufficient  time  being  allowed 
for  the  formation  of  a  stable  copper  salt  after  precipita- 
tion ;  and  (2),  probable  supersaturation  of  the  solutions. 
On  adding  copper  sulphate  solution  to  a  saturated  solution 
of  calcium  carbonate  and  carbon  dioxide,  and  allowing 
to  stand,  the  copper  content  of  the  solution  decreased 
from  67  parts  per  million  to  14  parts  after  5  days,  and  to 
less  than  1  part  after  20  days. — A.  S. 

Persulphates ;     Action    of    meteds    on    aqueous    solutions 

of .     M.   G.   Levi,   E.   Migliorini,  and  G.  Ercolini. 

Gaz.  chim.  ital,  1908,  38,  I.,  583—602. 

The  authors  have  studied  the  decomposition  of  solutions 
of  potassium  and  ammonium  persulphates  in  presence 
of  powdered  metals  at  about  25°  C.  Except  in  the  case 
of  gold  and  platinum,  the  effect  of  the  metals  on  the 
decomposition  of  the  persulphates  was  more  chemical 
than  catalytic,  and  the  reaction  was  rather  slower  with 
ammonium  persulphate  than  with  the  potassium  salt. 
The  reaction  was  very  vigorous  with  magnesium,  this 
metal  causing  evolution  of  ammonia  from  ammonium 
persulphate.  The  metals  (with  the  exception  of  gold 
and  platinum)  passed  into  solution  ;  and  in  several  cases, 
oxides  or  basic  sulphates  were  precipitated.  In  the  case 
of  arsenic,  both  arsenious  and  arsenic  acids  were 
produced.     (See  also  this  J.,  1907,  148.)— A.  S. 

Oxides  of  copper,  cobalt,  nickel,  and  antimony  ;  Dissociation 

pressures  of  certain  - .     H.    W.   Foote  and   E.    K. 

Smith.     J.  Amer.  Chem.  Soc,  1908,  30,  1344—1350. 

The  oxides,  contained  in  a  porcelain  boat  in  a  porcelain 
tube,  were  heated  by  means  of  a  platinum  electric  resistance 
furnace,  the  temperature  being  measured  by  means  of  a 
platinum  and  platinum-rhodium  thermo-couple.  'The 
porcelain  tube  was  connected  to  a  mercury  manometer, 
and  was  exhausted  by  means  of  a  vacuum  pump  before 
each  experiment.  With  cupric  oxide  the  pressure 
developed  ranged  from  15-8  mm.  of  mercury  at  900°  C. 
to  239  mm.  at  1050°  C,  and  was  equal  to  that  of  the 
oxygen  in  the  air  (about  160  mm.)  at  about  1025°  C. 
The  residual  mixtures  of  cuprous  and  cupric  oxides 
melted  at  about  1070°  C.  Cobalto-cobaltic  oxide,  Co-jO^, 
developed  a  pressure  of  10  mm.  at  800°  C,  183  mm.  at 
910°  C,  and  765  mm.  at  970°  C.  Cobaltous  oxide  showed 
no  signs  of  dissociation  at  temperatures  up  to  1100°  C 
(see  also  Richards  and  Baxter,  Chem.  News,  1900,  81, 
125).  Nickelous  oxide  gave  a  pressure  of  2  mm.  at 
1000°  C,  and  18  mm.  at  1245°  C.  No  satisfactory  results 
could  be  obtained  with  antimony  tetroxide,  owing  to 
sublimation  of  the  trioxide  formed  :  on  heating  a  weighed 
quantity  of  the  tetroxide  in  an  open  tube,  loss  of  weight 
was  first  observed  at  about  950°  C.  The  dissociation 
pressures  of  cupric  oxide  and  nickelous  oxide,  as  deter- 
mined by  the  authors  are  much  higher  than  those 
calculated  by  Stahl  (Metallurgie,  1907,  4,  682)  by  the  aid 
of  Nernst's  formula  connecting  the  dissociation  pressure 
with  the  heat  of  reaction  and  absolute  temperature. — A.  S. 

Ferric    oxide ;     Dissociation    pressures    of    .     P.    T. 

Walden.     J.  Amer.  Chem.  Soc,  1908,  30,  1350—1355. 

The  author  determined  the  dissociation  pressures  of 
ferric  oxide  by  a  method  similar  in  principle  to  that 
described  in  the  preceding  abstract.  The  results  obtained 
were  as  follows  :— 1100°  C,  5  mm.  ;  1150°  C,  7  ;  1200°  G, 
9  ;  1250°  C,  20  ;  1300°  C,  59-5  ;  1320°  G,  90-5  ;  1340°  G, 
138-5;     1350°  C,    166;    1360°  G,   202;    1380°  G,   297; 
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1390°  C,  352-5 ;  and  1400°  C,  454  mm.  of  mercury. 
The  dissociation  pressure  was  equal  to  that  of  the  oxygen 
in  the  air  (160  mm.)  at  about  1350°  C,  up  to  which 
temperature,  therefore,  ferric  oxide  is  stable  when  heated 
in  the  air.  Magnetic  oxide  of  iron  showed  no  signs  of 
dissociation  at  temperatures  up  to  1350°  C.  The  values 
calculated  by  von  Jiiptner  by  means  of  Nernst's  formula 
(see  preceding  abstract)  for  the  dissociation  pressure  of 
ferric  oxide  are  much  higher  than  those  obtained  by  the 
author. — A.  S. 

Ferrites :    compounds  of  an  iron  acid.      J.   S.  C.  Wells. 

Eng.  and  Min.  J.,  1908,  86,  420—422. 
The  author  draws  attention  to  the  work  of  Pelouze 
and  Ebelman  in  1851,  showing  that  under  certain  con- 
ditions ferric  oxide  acts  as  an  acid.  Ebelman  prepared 
a  zinc  ferrite,  ZnO,Fe203,  in  small  black  octahedral 
crystals,  similar  to  franklinite,  which  were  slightly 
magnetic,  insoluble  in  cold  dilute  hydrochloric  acid,  and 
had  the  sp.  gr.  5-13.  The  author's  experiments  show  that 
when  mixtures  of  the  sulphides,  sulphates,  or  oxides  of 
iron  and  zinc  are  heated  to  redness  together,  part  of  the 
zinc  is  rendered  insoluble  in  ammoniacal  ammonium 
chloride  solution,  owing  to  the  formation  of  zinc  ferrite. 
Hence  if  a  blende  contain  iron,  zinc  ferrite  will  be  formed 
on  roasting,  and  a  portion  of  the  zinc  thus  rendered 
insoluble.  In  processes  in  which  the  zinc  is  recovered 
by  leaching,  the  best  results  will  be  obtained  by  roasting 
the  ore  in  as  coarse  a  condition  as  possible,  as  the  pro- 
duction of  zinc  ferrite  is  greater  the  more  intimate  the 
mixture  of  the  zinc  and  iron  compounds. 

The  author  also  observed  that  on  precipitating  a  mixture 
of  ferrous  and  ferric  sulphates  with  caustic  alkali,  a 
black  precipitate  is  formed,  probably  ferrous  ferrite  or 
magnetic  oxide  of  iron,  Fe304.  Freshly-precipitated 
ferrous  sulphide  when  heated  carefully  to  200°  C.  is  also 
converted  largely  into  magnetic  oxide  of  iron.  The 
sulphide  also  becomes  distinctly  magnetic  when  exposed 
to  the  air  for  several  days. — A.  S. 

Solubility    [of    salts]  ;     Influence    [of    non-electrolytes]    on 

.     V.     Rothmund.     Z.     Elektrochem.,     1908,     14, 

532—534. 
The  lowering  of  the  solubility  of  a  salt  in  water  by  the  addi- 
tion of  a  non-electrolyte  is  not  strictly  proportional  to  the 
quantity  added,  but,  for  dilute  solutions,  is  well  in 
accordance  with  the  logarithmic  formula  :  i/n  (log.  10/1)  = 
const.,  where  n  =  molecular  concentration  of  the  added 
substance,  10  =  solubility  of  the  salt  in  water,  and  1  = 
solubility  in  the  solution.  The  numbers  given  in  the 
table  for  i°°/n  (log.  10/1)  show  approximately  the  per- 
centage decrease  of  solubility  of  lithium  carbonate 
through  an  addition,  in  the  proportion  of  1  grm.-mol. 
per  litre,  of  the  substances  mentioned  to  the  aqueous 
solution    of    the    salt. 


Methyl  alcohol   19-8 

Ethyl  .alcohol    33-7 

Propyl  alcohol    41-8 

Amyl  alcohol  (tert.)    ..  63-1 

Acetone   4^-5 

Formaldehyde 9-5 

Ether    52-2 

Glycol 14-2 

Mannltol -  ^'I 

Dextrose -8-6 

Sucrose 5'5 

Glyci  rol   9-4 


Urea 

Dimethylpyrone  . 

Ammonia 

Diethylamine    . . . 

Pyridine 

Piperldlne  

Urethane 

Acetamide 

\iitipyrini' 

Thiourea   

Acetonitrile 

Mercuric  cyanide 


4-6 
54-6 
14-1 
56-1 
44-5 
50-6 
41-0 
20-9 
69-7 
10-4 
34-5 
-4-2 


It  will  lx-  noted  thai  mannitol,  dextrose,  and  mercuric 
cyanide  cause  an  increase  <>!'  solubility  of  the  salt. 
Analogous  results  were  obtained  with  silver  sulphate 
;,,M|  pota  isium  bromate. 


obtained 

!•'.  Nuns. 


Graphite';    hrcacyclene  as  «  solvent  for  .    .F.  Ostro- 

mj  lenski.  Schweiz.  Woch.  Chem.  Pharm.,  1908,  46. 
507  508. 
In.,  v  v.,. km:.  CseHis,  m,  pt.  m  <'..  obtained  by 
the  action  of  sulphur  on  acenaphthene,  lias  the  property, 
when  melted,  of  dissolving  notaole  quantities  oi  graphite. 
Thus  on  heating  0 grins,  of  deoacyolene  in  a  bath  of  molten 
tin  ftnd  adding  0-8563  grm.  of  Ural  graphite,  tin-  latter 
was  completely  dissolved  in  90  minutes.  In  another 
experiment,   ['2310   grins.   "I    hfertsohdnh   graphite   were 


dissolved  in  1 1  grms.  of  decacyclene  in  5  hours,  at  485'  C. 
The  solution  is  quite  opaque  and  black.  Decacyclene 
does  not  dissolve  diamond. — J.  O.  B. 

Selenic   acid   from   lead   selenate ;     Electrolytic   formation 
of .     F.  C.  Mathers.     See  XIA. 

Alloys   of   nitride-forming   metals;     Preparation   of . 

[Fixation  of  atmospheric  nitrogen.]     E.  Beck.     See  XI.fi. 

The   Potash   Syndicate.      For.  Off.  Ann.   Ser.   No.   4084, 
Aug.    1908.     [T.R.] 

The  board  of  the  Potash  Syndicate  is  presided  over  by 
a  representative  of  the  Prussian  Treasury.  An  increase 
in  the  net  price  of  sale  over  that  fixed  at  the  foundation 
of  the  syndicate  cannot  take  place  to  the  German  agri- 
culturist without  the  consent  of  the  Prussian  Secretary 
of  State  for  Trade  and  Commerce. 

Of  natural  potash  salts  Germany  enjoys  a  monopoly, 
but  internal  competition  constantly  arises  from  newly 
discovered  mines  which  clamour  for  admission  to  the 
Syndicate  or  threaten  to  fight.  Since  January,  1905, 
when  the  syndicate  was  last  renewed,  the  works  included 
have  risen  by  thirteen  to  forty,  and  others  will  shortly 
be  entitled  to  admission.  The  number  of  "  claims  " 
of  potash  fields  have  also  risen.  It  is  true  that  in  Prussia 
the  new  mining  law  reserves  to  the  Government  the 
right  of  mining  minerals  and  alkalis.  But  this  new 
mining  law  was  preceded  for  two  years  by  a  temporary 
law,  during  which  grants  amounted  in  the  mining  district 
of  Clausthal  alone  to  fifty-one.  against  fifteen  planted 
during  the  two  years  preceding  ;  in  Halle  to  390,  against 
forty-one  in  1995.  Moreover,  in  the  Hanoverian  and 
Thuringian  fields  the  new  mining  law  does  not  apply, 
and  here  activity  is  likely  to  increase. 

In  March,  1908,  the  Prussian  Secretary  of  State  for 
Commerce  insisted  upon  the  necessity  of  the  continued 
syndication  of  the  potash  industry,  and  the  negotiations 
for  a  renewal  of  the  Syndicate  in  1909  are  being  actively 
pursued. 

The  following  are  the  figures  of  participation  in 
thousandth  parts  in  force  in  1907,  and  as  they  will  be 
modified  by  the  reception  of  new  members  in  1909,  the 
numbers  of  votes  in  the  syndicate  (out  of  a  total  of  5,440) 
are  also  given  : — 


Votes. 


Participation  in 
thousandth  parte, 


1907. 


Prussian  Government 
Anhalt  Government   . 

Bernburg 

Westergeln      

Neustassfiirt 

Aschersleben  

Wilhelmshall 

Gluckauf    


512 
281 

206 
202 
202 
202 
179 
149 


93-99 
42-86 

37-88. 

:i7-07 

37-07 

:!7-07 

32-79 

27-88 


1909. 


89-69 
40-31 
36-26 
35-39 
35-39 
:i5-3>> 
32-50 
28-21 


Tins  table  shows  not  only  the  more  important  producers, 
hut  also  the  extent  to  which  the  older  works  have  to 
sacrifice  their  figures  of  participation  in  the  interests  of 
newcomers. 

The  mines  scheduled  in  accordance  with  theii 
geographical  situation  within  the  German  States  partici- 
pate   a      follows  :  — 


Thousandth  parts, 

1907. 

1909. 

670-89 
80-24 

II  -'.HI 

60-2  i 
68-83 
36-02 

27-:ts 

20 

In     \nlialt j 

in  Baxe  Weimar 

in  Bchwarr.berg  Sonderb  unen  

76-67 
42-62 

36-18 

JS--I 

20-86 
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B  i  (be  Future  reduction  will  fall  to  Prussia  (1  •.');* 
thousandth  parts.)  ami  Anhalt  (3*67). 

The  value  of  concentrated  salts  sold  by  the  Potash 
Syndicate  amounted  to  : — 

Net  value  of  Bales. 


!  4S.SS9.386 

1S99.           4S.OS6.709 

1900                   56,550.758 

1901                59,550,758 

1902            57,214,526 

1903             64,399,146 

1904           74.391,031 

1905            1  82,007,145 

1906 i  *90.000,000 

*  About. 

During  the  first  six  months  of  1907  the  sales  showed 
a  decrease,  which  amounted  to  49,7n0  double  centners 
pure  potash,  though  in  view  of  the  increased  production 
every  effort  was  made  to  posh  the  sales,  more  especially 
abroad.  It  was  also  suggested  that  the  loss  of  profit 
should  be  made  good  by  an  advance  in  prices.  The 
suggestion  was  negatived  ;  it  was  claimed,  however, 
that  the  time  had  come  for  abolishing  the  5  per  cent, 
bounty  which  the  Syndicate  has  for  years  granted  to 
German  agriculture  "  in  view  of  its  distressed  state  !  " 
German  agriculture  can  no  longer  be  called  necessitous  ; 
it  appears,  moreover,  capable  of  looking  after  its  own 
interests,  for  early  in  1908  an  agricultural  combination 
.secured  an  interest  in  the  Potash  Syndicate. 

As  the  sinking  of  new  shafts  would  entail  considerable 
expense,  various  neighbouring  concerns  have  combined 
and  are  connecting  their  single  shafts  underground  ;  up 
to  certain  distances  the  Government  agreed  that  the 
requirements  of  the  law  may  thus  be  fulfilled.  There 
can  be  no  doubt  that  this  interpretation  of  an  old  law 
was  applied  to  the  potash  mines  at  a  most  unfavourable 
period. 

In  view  of  increased  activity  in  the  future,  which  must 
lead  to  over-production,  an  understanding  is  being  aimed 
at  between  the  claim  owners  and  the  Syndicate  on  the 
basis  that  every  shaft  should  pre-suppose  a  minimum 
area  of  potash  deposits,  and  that  for  any  deposits  beyond, 
if  the  owner  undertakes  not  to  work  the  same,  the 
respective  member  is  to  receive  an  additional  negotiable 
quota  of  production — the  value  of  this  to  represent 
a  small  interest  upon  the  value  of  the  deposits  as  ascer- 
tained by  an  expert  commission,  which  would  have  to 
inquire  into  the  extent,  quality,  facility  of  working  and 
other  chances  of  the  deposits  in  question. 

Another  suggestion  to  secure,  in  view  of  the  probable 
extension,  a  profitable  working  of  the  industry  advocates 
the  conversion  of  all  potash  deposits  into  a  Government 
monopoly.  It  is  not  likely  that  this  suggestion  will 
find  a  majority  in  the  Prussian  Diet,  for  there  can  be  no 
certainty  that  further  alkali  fields  will  not  be  discovered 
outside  the  German  Empire.  Moreover,  new  inventions 
may  cause  serious  competition  from  chemically-produced 
substitutes.  The  suggestion,  however,  shows  how 
syndication  has  prepared  the  German  mind  for  the  idea 
of  monorjolies  of  an  industrial  kind,  the  industrial 
Government  monopolies  thus  recommended  being  the 
potash,  alcohol,  petroleum  and  electrical  power  industries. 

Bauxite   exports   from    Bordeaux.     For.    Off.    Ann.    Series 

No,  4019,  1908.  [T.R.] 
In  1907,  there  were  exported  2,965,070  kilos.  (2,912 
tons)  of  bauxite.  Bauxite  comes  from  mines  in  the 
department  of  Ariege,  where  the  output  during  1908 
is  expected,  owing  to  improvea  methods  of  exploitation, 
to  reach  at  least  30.000  tons. 

Patents. 

huric  acid;    Increasing  the  efficiency  of  the  reaction 

■res   in    the   lead   chamber    process   of   making . 

H.      Petersen,      Wilmersdorf,     Germany.     Eng.      Pat. 

27,738,  Dec.  16,  1907.     Under  Int.  Conv.,  Dec.  15,  1906. 

The    usual    system    of    Olover    and    Gay-Lussac    spaces, 

"rinsed  "  with  ordinary  nitrous  vitriol  of  6()c  B.  and  ordinary 


vitriol  respectively,  is  combined  with  another  system 
of  Glover  and  Gay-Lussac  spaces,  rinsed  with  nitrous 
vitriol  of  54°  to  55  !>.  and  weaker  vitriol  respectively. 
The  weaker  aeid  circulates  in  the  second  system  only 
and  readily  absorbs  the  lower  nitrogen  oxides  on  the  one 
hand,  and  liberates  the  same  without  the  necessity  of  a 
high  temperature  or  of  undue  dilution  on  the  other. 
It  is  thus  possible  to  admit  a  much  greater  amount  of 
nitrogen  oxides  to  the  chambers,  the  resulting  increased 
efficiency  being  attended  by  no  loss  of  nitrous  material. 
The  arrangement  recommended  is  as  follows :  (1),  Glover 
tower  rinsed  with  nitrous  vitriol  of  60°  B.  and  with  dilute 
acid  ;  (2),  denitrating  tower  rinsed  with  nitrous  vitriol 
of  54°  to  55°  B.  coming  from  the  Gay-Lussac  towers  of 
the  second  system  ;  (3),  lead  chambers  ;  (4),  Gay-Lussac 
towers  of  the  second  system  rinsed  with  Glover  acid  of 
.")4C  to  55°  B.  ;  (5),  Gav-Lussac  towers  of  the  first  system 
rinsed  with  60°  B.  Glover  acid.— O.  R. 

Fluorine  ;    Separation   of from   minerals  containing 

it.  G.  Delplace.  Ger.  Pat.  200,747,  Jan.  24,  1907. 
Blendes  containing  fluorine  present  difficulties  when 
used  as  raw  material  for  the  manufacture  of  sulphuric 
acid,  as  the  fluorine  compounds  liberated  during  the 
roasting,  attack  the  furnace  and  other  parts  of  the  plant. 
According  to  the  present  process,  the  mineral  is  finely 
ground  and  heated  with  sulphuric  acid,  for  instance  by 
waste  gases  or  in  the  upper  part  of  the  furnace.  If 
necessary,  silica  may  be  added  to  the  mineral  in  the  form 
of  powdered  glass,  sand,  quartz,  or  the  like.  The  fluorine 
compounds  are  recovered  and  utilised. — A.  S. 

Sodium   ferrite   and   aluminate  ;     Process   and   apparatus 

for  the  manufacture  of .     G.  T.  Beilbv  and  H.  N. 

Beilby,  Glasgow.  Eng.  Pat,  18,750,  Aug.  20,  1907. 
An  intimate  mixture  of  sodium  carbonate  and  ferric 
or  aluminium  oxide,  or  of  sodium  carbonate  and  bauxite, 
is  heated  in  thin  layers  to  about  the  melting  point  of 
sodium  carbonate,  the  carbon  dioxide  being  removed, 
as  it  is  formed,  by  a  current  of  air  or  other  indifferent  gas. 
The  apparatus  is  identical  with  that  described  in  Eng. 
Pat.  18,750a  (see  page  969).—  O.  R, 

Hydrocyanic  acid;  Preparation,  of .     0.  Dieffenbach 

and  W.  Moldenhauer.  Fr.  Pat.  389,469,  April  21,  1908. 
Under  Int.  Conv.,  April  22,  1907. 
The  patent  relates  to  the  preparation  of  hydrocyanic 
acid  by  passing  a  mixture  of  nitrogen  and  hydrogen 
over  strongly  heated  carbon.  In  place  of  the  pure  gases, 
however,  a  suitable  mixture  of  these  with  the  oxides 
of  carbon,  as  obtained  by  any  known  industrial  process, 
or  combination  of  processes,  is  employed.  Or,  a  mixture 
of  air  and  steam  may  be  used,  so  that  the  production 
of  hydrogen  from  carbon  and  steam,  and  its  combination 
with  carbon  and  nitrogen  to  form  hydrocyanic  acid, 
may  be  successive  stages  of  the  same  operation.  The 
heating  of  the  carbon  is  preferably  carried  out  electrically. 
g  -F  Sodn. 

Hydrocyanic   acid ;     Process   for   the   conversion   of 

into  oxides  of  nitrogen.  O.  Dieffenbach  and  W.  Molden- 
hauer. Fr.  Pat,  389,500,  April  22,  1908.  Under  Int. 
Conv.,  April  24,  1907. 
Hydrocyanic  acid  is  converted  into  oxides  of  nitrogen 
by  passing  it,  mixed  with  oxygen  or  air,  over  suitable 
heated  catalysts,  such  as  platinum,  palladium,  iridium, 
or  manganese  dioxide,  the  presence  of  which  makes  it 
possible  to  effect  the  combustion  at  a  temperature  below 
that  at  which  the  oxides  of  nitrogen  are  decomposed. 

— F.  Sodn. 

Cyanogen   and    cyanogen    compounds ;     Process   for   pre- 
paring   .     G.  Erlwein.     Ger.  Pat.  199,973,  June  6, 

1906. 
Nitrogen,  or  a  mixture  of  nitrogen  and  hydrogen,  nitrogen 
and  carbon  monoxide,  or  nitrogen,  carbon  monoxide, 
and  hydrogen,  is  passed  through  molten  iron  which  is 
kept  saturated  with  carbon,  by  covering  it  with  a  laver 
of  coke  or  the  like.— T.  F.  B. 
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Nitric  acid  ;   Process  of  making .     0.  H.  U.  Briinler, 

Leipzig-Gohlis,  Germany.     U.S.  Pat.  898,033,  Sept.  8, 
1908. 

See  Eng.  Pat.  5901  of  1906  ;   this  J.,  1906,  811.— T.  F.  B. 

Hydrate  of  lime  ;    Apparatus  for  the  production  of . 

W.    Schulthess,    Paris.     U.S.    Pat.    897.495,    Sept.    1, 
1908. 

See  Eng.  Pat.  3210  of  1907  ;  this  J.,  1907,  1279.— T.  F.  B. 

Peroxide    of    potassium;     Manufacture    of .     G.    F. 

Jaubert,  Paris.     U.S.  Pat.  897,980,  Sept.  8,  1908. 
See  Eng.  Pat.  7641  of  1907  ;  this  J.,  1907,  1008.— T.  F.  B. 

Sulphur,  etc.  ;  Manufacture  of .     H.  Kohler,  Assignor 

to  Riitererswerke  Akt.-Ges.^  Berlin.     U.S.  Pat.  898,378, 
Sept.  8,  1908. 

See  Fr.  Pat.  379,559  of  1907  ;  this  J.,  1907,  1252.— T.  F.  B. 

Nitrosulphnric   acid;    Concentrating  waste [eleclro- 

lyticalhj}.     U.S.    Pat.    898,390.     See   XIA. 

[Nitrogen ;      Fixation     of     atmospheric .]     Electric 

discharges  of   high  efficienci/.      Fr.    Pat.    389,112.      See 
XIA. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 

Zinc     glazes.     L.     Petrik.     Die     Tonwaren-Ind.,     1908, 

20,  68,  74—75.  Chem.-Zeit.,  1908,  32,  Rep.,  490. 
Zinc  enamel  has  a  smaller  coefficient  of  expansion  than 
other  glazes,  and  when  melted  on  to  pottery  or  stoneware, 
is  less  liable  to  show  hair-like  cracks  than  lead  glaze. 
Crystalline  zinc  glazes  are  produced  by  separation  of  zinc 
silicate  (willemite)  on  slow  cooling.  The  author  has  found 
that  a  mixture  of  6  parts  of  a  frit  of  the  composition, 
2ZnO,  K20,6Si02,  with  10  parts  of  a  frit, 

2-5ZnO,0-5K2O,6SiO2, 

yields  the  most  satisfactory  crystals,  the  requisite 
temperature  being  that  of  Seger  cone  9.  Boric  acid 
imparts  opalescence  to  zinc  glazes,  similar  to  that  observed 
with  tin  glazes,  this  being  due,  as  can  be  distinctly 
seen  with  a  bigh  content  of  boric  acid,  and  under  a  magnify- 
ing glass,  to  the  production  of  a  dense  aggregate  of  fine 
crystals.  By  addition  of  different  oxides,  characteristic  i 
colour  effects  can  be  obtained  with  zinc  glazes.  For 
instance,  transparent  glazes  are  coloured  brown,  and 
crystalline  glazes,  steel-blue,  by  addition  of  nickel  oxide. 
Chromium  oxide,  which  even  in  small  quantities  greatly  j 
accelerates  the  formation  of  crystals,  produces  an  opales-  i 
cence  appearing  greenish-grey  in  daylight,  and  red  in 
"  artificial  light."  Special  mention  is  made  of  zinc  glazes 
with  red  crystals  on  a  green  ground,  obtained  by  re -firing 
a  glaze  already  coloured  green  by  means  of  copper,  and 
then  cooling  in  a  reducing  atmosphere,  whereupon  only 
the  crystals  become  red,  whilst  the  amorphous  glaze 
forming  the  ground  remains  green.  In  zinc  glazes  between 
the  limits  : 

2-5ZnO  I  9-6  SiO,         ,    3-5ZnO  )  9-6SiO, 

l-5KgO,Na80  j  2-4B,0,"     a  Cl    0-5K2O,Na2O  \  2-WJdl 

the  zinc  oxide  may  be  partially  replaced  by  lead  oxide, 
lime,  or  baryta,  and  it  may  also  be  partly  replaced  by 
alumina,  viz.,  in  glazes  between  the  limits, 

RO,0-5Al2O3,4SiO2,0-5B2O3    and 

RO,0125Al,O3,2-4Si()2,0-6B,O3 
Zinc  oxide  may  also   be  used  in  place  of  the  dearer  tin 
oxide  for  producing  opalescent  ((lazes. — A.  S. 

Patents. 

Glass;    A /> /m ratttt  for  drawing .     0.  [mtay,  London. 

From  Window  Glast    Maohine  Co.,    Pittsburg,   U.S.A. 
Eng.  Pat.  16,809,  Jaly  23,  1908. 

In  drawing  oylinden  for  making  window-glass,  etc.,  the 
cylindrical  bait  used,  and  the  lower  part  ol  the  blowpipe 


to  which  it  is  attached,  are  surrounded  by  a  conical  shield, 
which  prevents  too  rapid  cooling  of  the  glass.  The  shield 
is  preferably  made  in  two  hinged  sections  held  together 
by  a  spring.  It  fits  tightly  on  the  blowpipe,  and  is  kept 
in  place  by  clamping  projections,  so  as  to  prevent  it  from 
touching  the  glass.  The  bait  itself  may  be  given  such  a 
form  that  the  shield  cannot  slip  low  enoush  to  touch  the 
glass— A.  G.  L. 

Sheet-glass  ;   Apparatus  for  drawing .     F.  M.  Opper- 

mann.     Fr.  Pat.  388,457,  Mar.  23,  1908. 

The  opening  through  which  the  glass  is  drawn  upwards 
is  prolonged  vertically  by  lips,  which  may  be  simply  two 
walls  parallel  to  each  other,  or  may  be  inclined  towards  each 
other,  or  may  be  parallel  but  be  thickened  in  their  upper 
portions.  As  the  glass  is  drawn  upwards  between  the  lips, 
the  cooled  outer  portions  of  the  glass,  which  travel  more 
slowly  than  the  central  hotter  portion,  overflow  continu- 
ously from  the  lips,  running  into  channels  leading  back 
to  the  bath.  In  this  way,  the  central  portion  only  is 
drawn  upwards,  free  from  lumps  of  semi-solid  glass. 

—A.  G.  L. 

Felspar  flux  [for  porcelain]  ;    Process   for  making  . 

F.  M.  Locke,  Victor,  N.Y.     U.S.  Pat,'  897.636,  Sept,  1, 
1908. 

Felspar  is  fussd,  cooled,  and  finely  ground.  The  product 
is  used  as  a  flux  in  the  manufacture  of  porcelain  insulators. 

—A.  G.  L. 

Tunnel- furnace  for  the  continuous  burning  by  means  of 
gas  of  porcelain,  biscuit-ware,  and  other  ceramic  products. 
S.  Vincart-Mouzin.     Fr.  Pat.  388,585,  Feb.  12,  1908. 

The  furnace  is  of  the  tunnel  kind  in  which  two  sets  of 
trucks  move  continuously  in  opposite  directions  past 
the  actual  source  of  heat,  in  order  that  the  burnt  goods 
leaving  the  tunnel  may  impart  some  of  their  heat  to  the 
unburnt  goods  entering  it.  The  furnace  is  made  with  a 
permanent  outer  wall  of  silica,  and  a  thin  inner  lining,  which 
is  easily  removed  and  replaced  through  suitable  openings. 
The  inner  lining  is  kept  tight  by  grounding  all  joints  in 
sand,  thus  allowing  the  lining  to  expand  and  contract 
freely.— A.  G.  L. 


Ceramic    tiles ;     Manufacture    of .     Soc.    Francais 

de    Carrelage    et    de    Ceramique.     Fr.    Pat.    388.657 
Mar.  28,  1908. 

Clay  is  powdered  as  usual  and  is  then  mixed  with  sufficient 
water  to  bring  the  water  content  up  5 — 9  per  cent.  This 
mixing  is  earned  out  in  a  special  horizontal  mixer,  along 
which  the  clay  is  moved  by  a  central  shaft  carrying 
helical  arms.  Water  is  supplied  to  the  mixer  from  a 
number  of  jets,  the  water  being  atomised  by  jets  of  com- 
pressed air.  The  well-mixed  clay  is  then  moulded  under 
pressure  in  special  moulds  designed  to  leave  no  mark  on 
the  upper  face  of  the  tile.  For  this  purpose,  the  upper 
part  of  the  mould,  which  alone  is  movable,  is  made  in  one 
piece,  which  is  applied  a  number  of  times  to  the  tile. 
Between  each  application,  the  surface  of  the  tile  is  swept 
by  mechanical  brushes,  and  heated,  either  by  steam  or 
electrically.  If  desired,  the  surface  of  the  tile  may  be 
made  of  finer  clay  than  the  body.  For  this  purpose, 
a  special  mould  is  used,  to  which  a  hopper  supplies  the 
fine  clay  to  the  desired  thickness. — A.  G.  L. 

Enamelled    metallic    surface*  ;     Process    lor    producing   a 

metallic  lustre  on .      Act.-Ges.  der  Emaillirwerke- 

and  Rfetallwaarenfabriken  "  Austria."    Fr.  Pat.  388,761, 
Apni  l,  L908. 

The  entuiiclli-d  inline  i  i-ovcred  with  a  thin  layer  oi  an 
essential  or  fattj  oil  containing  not  more  than  I  percent, 
of  a  preciou  metal  in  suspension,  or  a  similar  quantity 
of  a  sail  of  a  pinions  metal  in  solution.  The  oil  is  allowed 
to  drj  and  the  whole  then  bnrnt  at  a  temperature 
approaching  the  melting-poinl  of  tin"  enamel.-  A.  Q.  L. 
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While  tnamel  of  great  covering  power  ;  Process  of  manu- 
facta  re  of  — — .  Landau  et  Oie.  and  C.  Rosenzweig. 
Fr.  Pat.  380,483,  April  22,  1908. 

The  enamel  is  obtained  by  fasting  silica  with  white  metallic 

oxides,  especially  with  beryllium  and  zirconium  oxides. 

Natural  silicatesfreed  from  iron,  etc..  mav  also  be  used. 

'      —A.  G.  L. 

Kilns  for  bricks,  pottery,  and  the  like.     Eng.  Pat.  4722. 
See  IX. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

■it;    Micrographic  examination  of .     E.   Stern, 

Chem.-Zeit.,  190S,  32,  877—879. 

Portland  cement,  when  examined  by  reflected  light  under 
the  microscope,  shows  the  presence  of  tw^o  constituents, 
of  which  one.  A,  probably  represents  the  hard  crystals 
of  cement  proper,  whilst  the  other,  B,  which  is  present 
only  in  small  quantity,  consists  of  the  soft  decomposition 
products  produced  by  the  action  of  water  on  cement. 
On  etching  the  cement  by  immersing  the  slide  on  which 
it  is  mounted  for  1 — 3  seconds  in  25  per  cent,  hydro- 
fluoric acid,  and  then  immediately  washing  with  water,  A 
is  coloured  dark  brown,  and  B  is  completely  removed. 
If  slag-cement  is  present,  this  etching  produces  intense 
interference  colours  in  the  particles  of  slag- cement,  by 
means  of  which  as  little  as  1 — 2  per  cent,  can  be  detected. 
The  scratch  test  of  Martens  is  also  useful  for  the  detection 
of  slag  in  cement,  the  hard  particles  of  slag  showing  up 
well  under  the  microscope. — A.  G.  L. 

Puzzuolanas  in  marine  construction  ;    Behaviour  of . 

H.  Vetillart  and  R.   Feret,     Tonind.   Zeit.,   1908,  32, 
1039—1641. 

Addition  of  puzzuolana  to  cement-mortar  appears  to  be 
advantageous,  the  destructive  effect  of  sea-water  being 
less  than  with  ordinary  cement  mortar.  The  puzzuolana 
can  replace  one-third  of  the  cement  generally  used  ;  it 
should  be  finely  ground,  and  intimately  mixed  with  the 
cement,  best  in  the  cement  factory.  The  mortar  must  not 
be  allowed  to  dry  before  being  immersed  in  the  sea.  The 
use  as  puzzuolana  of  roasted  "  gaize,"  a  highly  silicious 
French  rock,  is  especially  recommended.  If  slag-cements 
are  employed,  special  tests  should  be  made  to  ascertain 
the  most  favourable  proportion  to  be  used. — A.  G.  L. 

Abrasive's;  Production  of in  United  States.     Board  of 

Trade  J.,  Sept.  24,  1908.     [T.R.] 

According  to  the  Geological  Survey,  the  value  of  abrasives 
produced  in  the  United  States  in  1906  and  1907  was  as 
follows  : — 


1906. 


1907. 


1  dollars. 

Oilstones  and  scythestones 268,070 

Grindstones  and  pulpstones    744,894 

Buhrstones  and  millstones    48,590 

Pumice 16,750 

Infusorial  earth  and  tripoli    72,108 

.Abrasive  quartz  and  felspar 121,671 

Garnet 157,000 

Corundum  and  emery    44,310 

Artificial  abrasives    777,081 

■ 

Tot  i!s 2,250,474 


dollars. 

264,188 

896,022 

31,741 

33,818 

104,406 

126,582 

211,686 

12,294 

027,246 


Refractory  products  resisting  the  action  of  high  temperatures 
and  of  fused  substances.  A.  Parvillce.  Fr.  Pat.  388,906, 
April' 4.  1908. 
The  refractory  products  consist  of  aluminium  silicate 
(containing  46  per  cent,  or  more  of  alumina),  alumina, 
and  magnesia  or  a  mixture  of  magnesia  and  lime.  They 
are  obtained  either  by  electrically  fusing  the  material 
and  casting  it  in  moulds  ;  or  else,  by  casting  the  material 
into  lumps,  powdering  these,  moulding  the  powder  with  the 
addition  of  a  small  quantity  of  tannic  acid,  tar,  etc., 
under  a  pressure  of  500—1000  kilos,  per  sq.  cm.,  and 
burning  at  1300—1400°  C.  The  aluminium  silicate  used 
is  obtained  by  electrically  fusing  kaolin  or  clay,  the 
uncombined  silica  rising  to  the  top  of  the  bath,  and  being 
removed  :    pure  alumina  may  be  added  to  the  silicate. 

—A.  G.  L. 

Refractory    bodies ;     Manufacture    of   from    ignited 

quartz    and    water-glass.     A.     Heimbach.     Ger.     Pat. 
200,639,  April  20,  1907. 

Quartz  sand,  as  pure  as  possible,  is  ignited,  ground,  and 
mixed  with  water-glass,  to  which  up  to  25  per  cent,  of 
water  are  added.  The  mass  thus  obtained  sets  in  the  air, 
yielding  a  refractory  product  as  hard  as  stone,  suitable 
for  the'eonstruction  of  large  furnaces  for  the  production  of 
steel  by  the  acid  process., — A.  S. 

Building    materials ;     Process    of    manufacturing    . 

Soc.  Le  Roc.     Fr.  Pat.  389,371,  April  1,  1908. 

An  inert  material,  e.g.,  sand,  marble-chips,  etc.,  (7 — 10 
parts  by  weight)  is  first  soaked  in  water,  then  allowed  to 
drain,  and  mixed,  in  the  order  named,  with  magnesium 
oxide  (1  part),  magnesium  chloride  solution  of  32°  B. 
(1  part  by  volume),  barium  aluminate  solution  of  5°  B. 
(1/8  part),  and  a  saturated  solution  of  potash  alum 
(£  part),  to  which  may  be  added  gypsum  (£— £  part). 
The  mixture  is  moulded  under  pressure  and  dried.  The 
material  obtained  may  be  impregnated  with  sodium 
fluosilicate,   borax,   paraffin,   etc. — A.  G.  L. 

Cement  ;    Process  for  the  manufacture  of .     W.   E. 

Snyder,   Nazareth,   Pa.     U.S.   Pat.   897,938,   Sept.    8, 
1908. 

The  raw  materials  are  intermittingly  fed  on  to  a  movable 
hearth  and  are  exposed  to  a  series  of  electric  arcs,  and  to  a 
current  of  air  moving  in  a  direction  opposed  to  that  of  the 
hearth.— A.  G.  L. 

Binding  stuffs  for  technical  purposes  ;  Method  of  producing 

.     F.  J.  Seyfried,  Cologne,  Germany.     Eng.  Pat. 

23,484,  Oct.  24,  1907. 
See  Fr.  Pat.  383,177  of  1907  ;   this  J.,  1908,  282.     Refer- 
ence  is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4,  of  the 
Patents  and  Designs  Act,  1907,  to  Eng.  Pats.  5938  of  1882 
and  9241  of  1894.— T.  F.  B. 

Refractory  substances  ;   Manufacture  of .     C.  Caspar, 

Stuttgart,    Germany.     Eng.    Pat.    69,    Jan.    1,    1908. 
Under  Int.  Conv.,  Jan.  5,  1907. 

See  U.S.  Pat.  886,111  of  1908  ;  this  J.,  1908,  568.— T.  F.  B. 

Timber  and,  the  like  ;    Method  of  impregnating .     E. 

Marmetschke,    Assignor    to    H.    Briining,    Schopfurth, 
Germany.     U.S.  Pat.  898,246,  Sept.  8,  1908. 

SEEFr.  Pat.  376,798  of  1907  ;  this  J.,  1907, 1049.— T.  F.  B. 
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Patents. 

Kilns  for  bricks,  pottery,  and  the  like.    J.  Biihrer,  Konstanz, 
Germany.     Eng.   Pat.   4722,  Mar.    2,    1908. 

A  continuous  gas-fired  furnace  of  the  ring  type  is  supplied 
with  a  gas  distributing  chamber  placed  below  the  furnace. 
From  this  chamber  the  gas  is  supplied  as  desired  to  vertical 
i  leading  to  the  burners,  these  pipes  being  placed  in  the 
walls  of  the  kiln. — A.  G.  L. 


X.— METALS     AND     METALLURGY. 

Thomas'^process  [basic  converter};   Experimental  investiga- 
tion of  the .     F.  Wiist  and  L.  Laval.     Metallurgie, 

1908,  5,  431—462,  471—489. 

THE^authors  have  studied  in  very  great  detail  the  con- 
version of  two  charges  of  about  10  tons  each  of  pig-iron 
to   steel  in  the   basic   Bessemer   converter.     They   show 
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that,  contrary  to  many  text-book  statements,  about  25  per 
cent,  of  the  phosphorus  present  is  removed  by  the  time 
that  nearly  all  the  carbon  is  burnt.  The  loss  in  iron 
consequent  on  the  removal  of  (3-7  and  7-8  per  cent,  of 
impurities  amounted  to  8-2  and  107  per  cent.,  of  which 
2-7  and  4-7  per  cent,  were  burnt  during  the  after-blow 
in  order  to  remove  the  last  0-1  per  cent,  of  phosphorus. 
This  is  due  to  the  fact  that  the  combustion  of  phosphorus 
produces  a  high  temperature,  and  that  the  affinity  of 
iron  for  oxygen  increases  more  rapidly  with  an  increase 
in  temperature  than  that  of  phosphorus.  The  loss  of 
iron  can  be  diminished  to  some  extent  by  lowering  the 
temperature  of  the  metal  during  the  after-blow  by  addition 
of  scrap,  lime-ore  briquettes,  etc.,  but  the  authors  believe 
that  a  more  economical  treatment  is  obtained  by  working 
iron  rich  in  phosphorus  in  a  basic  Siemens-Martin  furnace. 
About  90  per  cent,  of  the  phosphorus  can  in  this  way 
be  obtained  in  the  form  of  slag  poor  in  iron,  and  as  valuable 
as  Thomas  slag,  and  the  rest  of  the  phosphorus  can  be 
oxidised  chiefly  at  the  expense  of  the  oxygen  of  the 
ore  added.  The  use  of  dry  air  for  the  blast  "in  the  basic 
converter  does  not  diminish  the  loss  of  iron,  although  it 
yields  sound  castings.  The  use  of  air  enriched  in  oxygen, 
or  of  heated  air,  is  not  to  be  recommended  except  for 
the  treatment  of  iron  poor  in  silicon,  as  with  ordinary 
silicious  iron  the  final  temperature  attained  is  increased 
to  such  an  extent  that,  although  the  time  of  blowing  is 
shortened,  relatively  large  quantities  of  iron  must  be 
oxidised  in  order  to  remove  phosphorus  completely. 

—A.  G.  L. 

Oast-iron  rich  in  phosphorus  ;    Experimental  investigation 

of  the  solidification  and  fusion  of  ■ .     N.  Gutowsky. 

Metallurgie,  1908,  5,  403 — 470. 

The  author  constructed  heating  and  cooling  curves, 
and  prepared  microphotographs  of  small  specimens  of 
cast-iron  subjected  to  different  thermal  treatment.  The 
metal  contained  :  total  carbon,  3-57  ;  graphite,  2-75  ; 
phosphorus,  L32  ;  manganese,  0-63  ;  silicon,  2-05  ;  and 
sulphur,  0-083  per  cent.  The  conclusions  drawn  from 
the  results  are  that  in  ordinary  cast-iron  the  phosphorus 
is  contained  as  a  binary  phosphide  eutectic,  not  as  a 
ternary  eutectic,  the  carbon  separating  out  in  the  form 
of  graphite  during  the  solidification  of  a  binary  eutectic 
of  mixed  crystals  and  cementite.  This  solidification  is 
complete  at  about  1100°  C,  whilst  the  phosphide  eutectic 
only  solidifies  at  944°  C.  On  heating  cast-iron,  the 
phosphide  eutectic  melts  at  about  980°  C.  Above  1000°  0., 
a  large  proportion  of  the  graphite  is  absorbed,  forming 
cementite. — A.  G.  L. 

Gold  smelling  ;    Buttery  and  cyanide .     A.   Thomas. 

J.  Chem.,  Met.,  and  Min.  Soc.,  S.  Africa,  1908,  9,  6—9. 
The  author  describes  in  detail  the  present  methods  of 
amalgam  retorting,  gold  smelting,  etc.,  in  use  in  S.  Africa. 
The  amalgam  is  charged  on  to  whitewashed  semicircular 
trays  and  placed  in  cast  steel  cylindrical  retorts,  each 
capable  of  holding  5000  oz.  The  usual  water-cooled 
condensers  for  the  mercury  fumes  are  used,  and  the  doors 
sealed  with  wet  asbestos  cord.  The  retorts  are  uniformly 
heated  and  the  temperature  maintained  at  the  minimum 
for  distillation  for  two  hours  ;  they  are  then  more  strongly 
heated  to  remove  the  remaining  mercury.  The  retorting 
of  .5000  oz.  of  amalgam  takes  4— -4$  hours,  with  a  coal 
consumption  of  350  lb.,  the  average  loss  of  mercury 
beini;  Oil  per  cent.  The  "  sponge "  gold  is  weighed 
up  into  1000  oz.  lots,  smelter!  with  a  little  borax  in  a 
No.  40  plumbago  crucible,  and  skimmed  before  pouring; 
the  Ices  in  weighl  averages  0-72  per  cent.  Zinc  -_.<,k[ 
slime*  are  calcined  in  iron  trays  on  a  hot  plate,  using  a 
gradually  increasing  temperature,  the  time  required 
being  aboul  3  hours.  The  loss,  amounting  to  aboul 
43  per  cent.,  consists  mainly  of  moisture  and  b  little 
carbonaceous    matter.      When  cool,    the     slimes,    without 

previous  grinding,  owing  to  the  danger  o\  lo  by 
'dusting,  are  weighed,  with  the  addition  of  7-5— 
10  per  cent,  of  manganese  dioxide,  into  olay-lined  plumbago 
crucibles.  About  40—50  per  cent,  of  a  flux  consi 
of  crushed  clay  liners  and  fused  borax  is  added  as  a  cover. 
The    resulting   gold    buttons    are   usually  of   sufficientlj 


high  grade  to  be  cast  into  bars,  but  the  presence  of  much 
lead  or  copper  would  necessitate  purification  by  cupella- 
tion.  Pan  reverberatory  furnaces,  of  the  Tavener  type, 
are  used  for  the  treatment  of  by-products,  which  consist 
mainly  of  slag  from  the  zinc-gold  slimes,  together  witli 
old  crucible  liners,  calcining  trays,  and  battery  screens, 
etc.  A  few  bars  of  lead  are  placed  in  the  furnace  to  form 
a  bath,  and  prevent  corrosion  of  the  furnace  bottom 
by  the  slag,  and  the  first  charge,  containing  5-5  per  cent, 
of  iron  from  battery  screens,  etc.,  and  9  per  cent,  of 
litharge  is  then  added.  Notice  is  taken  of  the  behaviour 
of  the  first  charge,  so  that  modifications  may  bo  made 
in  the  succeeding  charges,  if  found  necessary.  A  liquid 
slag  of  low  specific  gravity  is  desired,  the  lead  contained 
in  the  materials  treated  being  reduced  by  the  iron  and 
assay  slag  added  if  the  charge  is  too  thick.  Before 
withdrawing  the  slag,  it  is  cleaned  by  the  addition  of  a 
little  litharge  and  coal  dust,  the  last  few  pots  being 
reserved  for  re-treatment.  The  lead  is  concentrated 
and  purified  by  oxidation  and  the  dross  removed  before 
the  metal  is  tapped.     The  lead  bullion  is  then  cupelled. 

—F.  R. 

Ferric  oxide  ;   Chemically  pure as  standard  substance 

for  the  volumetric  determination  of  iron  in  hydrochloric 
acid  solution.     L.  Brandt.     See  XXIII. 

Ferrites :    compounds  of    an  iron  arid.       J.   S.  C.  Wells. 
See  VII. 

Persulphates ;     Action    of    metals    on    aqueous    solutions 
of .     M.  G.  Levi  and  others.     See  VII. 

Manganese  ore  production  of  India   in    1907.     Board   of 
Trade  J.,  Sept,  24,   1908.     [T.R.] 

The  production  of  manganese  ore  has  risen  from  43(3.442 
tons  in  190(3  to  642,082  tons  last  year.  Of  this  amount 
over  496,000  tons  were  produced  in  the  Central  Provinces, 
whose  output  has  increased  by  170,000  tons.  The  known 
manganese  deposits  of  this  part  of  India  are  found  in 
an  area  comprising  the  districts  of  Chhindgara,  Nagpur, 
Bhandara,  and  Balaghat,  containing  some  3,500  square 
miles.  Although  the  area  is  surrounded  on  three  sides, 
and  will  in  the  near  future  be  completely  surrounded 
by  main  railway  lines,  few  of  the  mines  are  provided 
with  direct  access  to  these  lines,  and  some  of  them  are 
as  much  as  35  miles  distant  from  them.  One  mining 
company  has  laid  down  two  narrow  gauge  tram  lines 
starting  from  different  points  on  the  main  line  to  the 
south  and  penetrating  to  distances  of  12  and  30  miles, 
respectively,  within  the  mining  area. 

The  manganese  ore  which  is  mined  in  the  Central 
Provinces  is  grey  in  colour,  of  fine  grain  and  usually  very 
hard  and  tough.  This  latter  property  is  a  very  valuable 
one  as  the  mineral  has  to  endure  a  lengthy  transport 
and  many  changes  of  bulk  before  reaching  its  destination. 
Chemically  the  ore  is  one  of  the  richest  and  purest  mined 
in  the  woild.  The  percentage  of  manganese  varies  from 
50  to  55  whilst  the  phosphorus  content  is  low. 

Patents. 

Steel  ;   Treatment  of  iron  which  is  to  be  converted  into . 

H.   Rochling  and  J.   Schoenaiva,   Volklingen   on   Saar, 
Germany.     Eng.  Pat.  27,556,  Dec.  13,  1907. 

Before  being  treated  as  usual  in  a  converter,  the  \<\'S- 
iron  is  subjected  to  a  preliminary  refining  process  in  a 
pig-iron  mixer  provided  with  an  electrical  heating  device, 
lluxws,  e.g.,  iron  scale,  manganese  ore,  lime,  being  also 
added.  A  large  part  of  the  silicon,  carbon,  and  sulphur 
present  is  thus  eliminated. — A.  G.  L. 

Iron;     Process     of     smelting     -     -.      M.      Ruthenburg, 
Philadelphia,  Pa.      U.S.   Pat.   S'.lS.OIiS.  Sept.   S.    1908. 

Eqi   w.    parts    by    weight    oi    ordinary    pig-iron    and    iron 
oxide  ore  tree  from  manganese  are  charged  into  a  vertical 
stack  (cupola)  furnace  on  to  a  mass  of  fuel.     The  cl 
is    subjected    ici    a   fusing    temperature,    ngitation    being 
prevented.     The    products   obtained    are   iron   contai 
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lass  sulphur  ami  phosphorus  than  the  original  pig-iron, 
ami  ■  fecnutinoaa  alas  rich  in  sulphur  ami  phosphorus. 

_a.  a  l. 

/km   onJ  steel ;    Process  and  apparatus  for   preventing 

the  oxidation  and  corrosion  of .    ,].   J.    Bradlej . 

Ft.  Pat.  389,289,  April  16,  1908. 

The  cleaned  metal  is  submitted,  at  a  high  temperature, 

to  the  action  of  nascent  hydrogen,  or  01  hydrogen  and 
vaporised  copper.  The  hydrogen  penetrates  the  surface 
of  the  metal,  and  eventually  is  said  to  form  a  kind  of 
alloy  furnishing  a  superficial  layer,  ami  preventing  corrosion. 
By  then  cooling  the  metal  in  contact  with  a  hydrocarbon, 
a  certain  quantity  of  carbon  is  said  to  penetrate  into  the 
layer  of  alloy. — F.  R. 

Cementation  [of  fro.'i]  ;    Process  and  apparatus  for . 

A.  W.  Maeh'let.  Fr.  Pat.  389.517.  March  12.  1908. 
The  iron  is  exposed!,  at  a  high  temperature,  to  the  action 
of  a  mixture  of  a  carbon-free  uas  [e.g.,  ammonia)  with  a 
definite  proportion  of  a  hydrocarbon.  The  apparatus 
consists  of  a  rotating  retort,  to  hold  the  iron,  with  means 
for  introducing  and  withdrawing  the  carburising  g«s, 
and  for  mixing  the  nases  in  the  required  proportions. 

-F.  R. 

Is  :  Process  (or  obtaining  metals  or of  all  qualities. 

L.  Baraduc-Muller.     Ft.  Pat.  389,577,  July  2,  1907. 
The  required  alloy  or  steel  is  produced  by  the  addition, 
at  the  right  moment,  of  briquettes,  composed  of  certain 
metallic    oxides    and    silica,    or    of    metallic    oxides    and 
carborundum,  to  the  molten  metal  in  the  fusion  furnace. 

— F.  R. 

Converters.      R.     Cremer,     Leeds.      Eng.     Pat.     10,835, 
May  19,   190S. 

The  object  of  the  invention  is  to  facilitate  removal  of 
the  body  of  the  converter  for  repair.  For  this  purpose, 
the  air-box  is  made  easily  removable  from  the  conveiter, 
being  bolted  to  a  flange  permanently  secured  to  the 
latter.  From  the  air-box  the  air  passes  to  the  tuyeres 
either  by  means  of  a  pipe  having  detachable  connections, 
or  else  through  the  medium  of  a  second  box,  which  may 
be  either  bolted  to  the  converter  around  the  tuyeres, 
or  into  which  the  tuyeres  are  fitted  through  a  lid  with 
which  the  box  is  provided. — A.  G.  L. 

Ores  ;  Apparatus  for  treating .     W.  C.  Tracy.  Denver. 

Colo.  U.S.  Pat.  896,955,  Aug.  25,  1908. 
The  apparatus  consists  of  a  tank  having  an  impervious 
bottom  of  cement,  in  which  is  imbedded  a  coiled  pipe 
having  holes  in  its  upper  side,  through  which  air  is  blown 
into  the  solution.  The  holes  are  arranged  so  that  the 
currents  of  air  cross  each  other.  A  second  similar  pipe 
supplying  steam  may  also  be  provided. — A.  G.  L. 

Blast-furnaces ;     Drying    air    for .      D.     T.     Day, 

Washington,  D.C.     U.S.  Pat.  897,356,  Sept,  1,  1908. 

The  air  is  compressed  to  a  pressure  of  50 — 100  lb.,  cooled 
by  the  circulation  of  water  round  the  pipes,  and  the  water 
of  condensation  drawn  off.  The  air  is  then  further 
cooled  and  dried  by  expanding  it  to  the  required  pressure 
of  15  lb.  The  cooled  air,  on  its  way  to  the  furnace,  is 
used  to  cool  the  circulating  water. — F.  R. 

Alloy  for  bearing  metals.     E.   A.   Touceda,  Albanv,  X.Y. 
U.S.   Pat.  897,431,  Sept.   1,  1908. 

The  alloys  consist  of  lead,  or  lead  and  other  metals. 
hardened  and  toughened  by  the  presence  of  cadmium. 

— F.  R, 
Tin-plate   scrap  ;    Preparation  of  merchantable   iron  and 

tin   compounds  from .     E.    A.    Sperrv,    Brooklyn. 

N.Y.     U.S.  Pat.  897,796,  Sept.  1,  1908. 

The  tin  scrap  is  compressed  into  laminated  billets,  which 
are  packed  in  a  retainer,  so  as  to  form  a  hollow  cylinder 
with  the  laminations  in  a  plane  "  normal  to  the  axis.'' 
The  retainer  is  rotated  in  a  reaction-chamber,  which  is 
heated,  and  the  gaseous  or  liquid  de-tinning  reagent  is 
caused  to  flow,  by  the  centrifugal  action  of  the  rotating 
retainer,   from   the  central  space  outwards  through   the 


tin  scrap.  Dining  the  process  the  pressure  in  the  reaction- 
vessel  is  varied  from  time  to  time,  but  is  always  kept 
helow  that  of  the  atmosphere. — F.  R. 


Smelting.     A.    R.    McKenzie.    Great     Falls,    Mont.     U.S. 

Pat.  897,993,  Sept.  S,   1908. 
Moltex     slag    and     matte    are    discharged    downwards 
from  a  furnace  into  a  receptacle,  into  which  is  also  charged 
finely-divided  ore  or  flue-dust,  the  latter  being  smelted 
by  the  heat  contained  in  the  slag  and  matte. — A.  G.  L. 

Boasting-furnace  [for  ores].     A.  R.  Wilfley,  Denver,  Colo. 
U.S.  Pat.  898,024,  Sept.  8,  1908. 

Hot  gases  from  a  hearth  travel  first  upwards  through 
a  vertical  flue,  and  then  downwards  through  a  second 
tine  which  is  greater  in  cross-section  at  the  bottom  than 
at  the  top.  Ore  is  introduced  at  the  top  of  the  second 
flue,  and  falls  down  through  the  latter  on  to  the  water- 
jacketed  inclined  bottom  of  the  flue,  whence  it  is  dis- 
charged through  an  opening  into  a  water- jacketed  trough 
from  which  air  is  excluded.  The  trough  is  given  a 
longitudinal  vibratory  motion  to  facilitate  the  discharge 
of  the  ore  from  the  furnace. — A.  G.  L. 

Metals  ;    Process  of   refining .     K.    O.    Kretschmer, 

Elizabeth,  N.J.,  Assignor  to  C.  J.  and  F.  E.  Canda, 
New  York.     U.S.  Pat.  898,116,  Sept.  8,  1908. 

A  previously  dehydrated  compound  of  boron,  e.g.,  a 
borate,  is  added  to  the  molten  metal,  while  the  latter 
is  being  charged  into  the  ladle. — A.  G.  L. 

Spelter  furnace ;    Recuperative .     X.    L.    Heinz,   La 

Salle,  111.  U.S.  Pats.  898,409  and  898,410,  Sept.  8, 
1908. 
The  retort  chamber,  having  gas  inlet  and  outlet  openings 
at  opposite  ends,  is  provided  with  a  longitudinal  dividing 
wall.  A  large  horizontal  flue  runs  throughout  the  length 
of  the  wall  near  the  bottom,  having  ports  at  intervals, 
opening  into  the  space  at  the  bottom  of  the  chamber  on 
either  side.  A  gas-supply  flue,  in  combination  with  an 
air-heating  chamber  placed  beneath  the  retort  chamber, 
has  common  connection  with  the  gas  inlet  and  the 
horizontal  flue. — F.  R. 

Xickel  sulphide  ores  or  metallurgical  products,  containing 

iron  and  copper  :   Treatment  of .     W.  Borchers  and 

F.  Warlimont.  Ger.  Pat.  200,467,  May  18,  1907. 
The  sulphide  ore,  or  a  etude  matte,  poor  in  copper, 
prepared  from  the  same,  is  roasted  in  an  oxidising  atmo- 
sphere at  a  low  temperature,  whereby,  it  is  stated,  most 
of  the  copper  and  cobalt  are  obtained  as  sulphates,  and 
most  of  the  iron  as  ferric  oxide,  whilst  the  greater  part 
of  the  nickel  remains  in  the  form  of  sidphide.  On  lixiviating 
with  very  dilute  sulphuric  acid,  a  solution  is  obtained 
containing  copper  and  cobalt  sulphates,  together  with 
small  quantities  of  sulphates  of  iron  and  nickel,  and  also 
any  silver  that  may  have  been  present.  The  silver  is 
recovered  by  passing  the  solution  over  granulated  copper. 
The  copper  is  separated  electrolytically  or  by  means 
of  iron  scrap,  and  the  residual  solution  is  treated  with  a 
quantity  of  an  alkali-  or  alkaline-earth  sulphide  sufficient 
to  precipitate  the  cobalt  and  nickel,  but  as  little  iron  as 
possible.  The  sulphide  precipitate  is  treated  by  one 
of  the  usual  methods.  The  residue  left  from  the  first 
lixiviation,  containing  the  greater  part  of  the  nickel 
and  iron,  is  worked  up  by  one  of  the  known  methods 
for  treating  nickel  matte  free  from  copper. — A.  S. 

Ores  ;    Preparation  of  weathered for  smelting.     J.  Y. 

Johnson,  London.  From  Fellner  und  Ziegler,  Frankfort 
on  Maine,  Germany.     Eng.  Pat.  28,637,  Dec.  30,  1907. 

See  Fr.  Pat.  385,632  of  1907  ;  this  J.,  1908,  689.— T.  F.  B. 

Metallurgical  apparatus.     W.  A.  Merralls,  San  Francisco. 

U.S.  Pat.  898,415,  Sept.  8,   1908. 
See  Eng.  Pat.  1344  of  1907  ;   this  J.,  1907,  929  — T.  F.  B. 

Metallic  alloy.     E.  Havnes.     Fr.  Pat.  389.424,  April  18, 
1908.     Under   Int.    Conv.,    April   23,    1907. 

See  U.S.  Pat.  873,745  of  1907  ;  this  J.,  1908, 128.—  T.  F.  B. 
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[Oct.  15,  1908. 


Steel;    Process  for  decreasing  the  duration  of  the  manu- 
facture  of   open-hearth .     Soc.    Anon,    des    Hauts- 

Fourneaux  et  Forges  de  Dudelange.     Fr.  Pat.  389,652, 
July  5,  1907. 

See  Eng.  Tat.  19,348  of  1907  ;  this  J.,  1908,  943.— T.  F.  B. 

Befractory    bodies    from    ignited    quartz    and    water-glass. 
Get.  Pat.  200,639.     See  IX. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Selenic  acid  from  lead  sehnate ;  Electrolytic  formation 
of  — — .  F.  C.  Mathers.  J.  Amer.  Chem.  Soc,  1908, 
30,  1374—1378. 

When  lead  selenate  is  placed  on  the  bottom  of  a  platinum 
dish  and  covered  with  water,  selenic  acid  is  produced  on 
passing  an  electric  current,  using  the  dish  as  cathode, 
and  a  coil  of  platimim  wire  as  anode.  At  35°  C,  with  a 
current  density  of  0-09 — 01  ampere  per  sq.  dm.  of  cathode 
surface,  87-6  per  cent,  of  the  selenium  was  obtained  as 
selenic  acid.  The  current  yield  is  increased  by  rise  of 
temperature  and  increase  of  the  thickness  of  the  layer  of 
lead  selenate,  but  the  percentage  of  selenium  converted 
into  selenic  acid  is  reduced. — A.  S. 

Colloidal  solutions  ;  Coagulation  of  — —  within  an  electric 
circuit.  W.  Biltz.  Z.  Elektrochem.,  1908,  14,  567— 
571. 

Ferric  oxide,  gold,  and  antimony  sulphide,  in  colloidal 
aqueous  solution,  are  slowly  precipitated  by  the  intro- 
duction of  a  metallic  couple.  Thus,  in  a  zinc  gold- 
solution/copper  element,  scarcely  any  change  occurs  in 
15  hours,  if  the  circuit  be  left  open,  but,  on  closing  the 
circuit,  all  the  gold  is  precipitated,  within  a  like  period, 
as  a  purple  deposit  which  is  apparently  an  adsorption 
product  of  gold  and  zinc  hydroxide.  The  minute  quantity 
of  electrolyte  present  is  sufficient  to  account  for  the  current 
produced,  and  precipitation  of  the  colloid  is  regarded  as 
due,  partly  to  this  current,  partly  to  the  presence  of  ions, 
and  partly  to  adsorption  of  the  colloid  particles  by  the 
metallic  oxide  separating  during  action  of  the"  cell. 
Coagulation  of  milk  and  egg-albumin  solutions  by  metallic 
couples  has  also  been  observed  in  a  less  marked  degree. 

— F.  Sodn. 

Patents. 

Liquids;    Electrochemical  concentration  of .     G.   W. 

.\istle,    North    Muskegon,    Mich.,    and    R.    L.    Gifford, 
Chicago,  111.     U.S.  Pat,  896,749,  Aug.  25,  1908. 

Acid  "electrolytic  liquids"  are  concentrated  by  placing 
them  in  electrical  contact  with  a  mass  of  iron  (or  other 
metal  which  can  react  with  the  acid)  and  another  more 
electro-negative  metal,  connecting  the  iron  and  the  other 
metal  so  as  to  form  a  battery,  and  simultaneously  supply- 
ing heat  by  external  means.  When  the  electric  current 
ceases  to  flow,  an  external  current  may  be  sent  through  the 
circuit  in  the  same  direction. — A.  G.  L. 

Nitrosulphuric   acid ;    Concentrating   waste [electro- 

lyiically].     H.  Pauling,  Assignor  to  Salpetersaure  Ind.- 
Ges.    G.m.b.H.,   Gelsenkirchen,   Germany.      U.S.   Pat. 

898,3<I0,  Sept.  8,  1908. 

The  abode  compartment  of  an  electrolysor  is  ill  led  with  the 
nitrosulphuric  acid,  the  cathode  compartment  being  tilled 
with  dilute  nitric  acid.  The  nitrogen  oxides  lit. crated  at 
the  cathode  are  conducted  into  the  anode  chamber. — F.  It. 

Storage  battery  electrodes  ;   Metallic  film  foi   use  with 

and   process   of    preparing    the   same.     T.    A.    Edison, 
Llewellyn  I 'ail..  Orange,  \'..l..  Assignor  t<<  Edison  Stot 
Batter;    Co.,    Wemi   Orange,  N.J.     U.S.    Pat.   896,811, 
Aug.  25,  IPOS. 

'  I  •.  i.i.i  mi.  metallic  films  "  of  cobalt  or  nickel  (see  r.s. 
Pats.  865,687  and  H65.6SH  ;  this  J.,  L907,  1097,  1098) 
arc  mixed  with  the  active  material  of  secondary  batl 


The  films  are  given  minutely  roughened  surfaces  by  firs# 
oxidising  them  superficially,  then  reducing  by  means  of 
hydrogen,  and  finally  removing  metallic  impurities  from 
the  surface. — A.  G.  L. 

[Nitrogen;      Fixation     of     atmospheric .]     Electric 

discharges  of  high  efficiency;  Process  of  producing . 

Elektrochem.  Werke  G.m.b.H.  Fr.  Pnt.  389,112. 
April  10,  1908. 

Air  is  circulated  through  the  annular  space  formed  between 
two  concentric  cylindrical  electrodes,  of  which  the  outer 
forms  the  lining  of  a  drum  constituting  the  reaction 
chamber,  and  the  inner  is  a  short  cylinder  placed  near  the 
centre  of  the  drum.  The  space  between  the  two  electrodes 
is  20 — 100  times  as  great  as  the  length  of  the  normal  arc 
with  the  current  used  (5000—6000  volts.).  A  thin 
conducting  rod  therefore  extends  from  the  inner  electrode 
to  within  5 — 10  mm.  of  the  outer,  and  establishes  the  arc. 
The  air  passed  through  the  drum  is  given  a  circular  move- 
ment mechanically,  and  carries  the  arc  with  it  in  helical 
fashion  so  as  to  fill  the  entire  space  between  the  two 
electrodes.- — A.  G.  L. 

Electrolyte  in  a  solid,  permanent  form  ;  Preparation  of 
a  double  cyanide  of  an  alkali  and  another  meted  for  use 

as  an  ■ .     A.   Barth.     Ger.   Pat.   200,142,  Nov.   28,. 

1906. 

Double  cyanides  prepared  by  dissolving  the  cyanide  of 
a  heavy  metal  in  an  alkali  cyanide  solution,  and  evapor- 
ating to  the  crystallising  point,  are  used  for  the  preparation 
of  solid  electrolytes.  It  is  now  found  that  powdered 
mixtures  of  the  components  can  be  used  with  advantage 
in  place  of  the  double  salts. — A.  S. 

Voltaic  high-current  arcs  ;    Apparatus  for  producing . 

H.  Pauling,  Assignor  to  Salpetersaure-Ind.  Ges., 
Gelsenkirchen.  Germanv.  U.S.  Pat.  898,133,  Sept.  8,. 
1908. 

See  Eng.  Pat.  18,901  of  1907  ;  this  J.,  11)07,  1243.—  T.  F.  B. 

Gases  ;     Apparatus    [electric    furnace]    for    the    treatment 

of .     S.  Z.  de  Ferranti,  London.     U.S.  Pat.  898,346, 

Sept.  8,  1908. 

'See  Eng.  Pat.  13,965  of  1906  ;  this  J.,  1907,  1145.— T.  F.  B. 

Ozonising   apparatus.     Siemens    und    Halske    A.-G.     Fr. 
Pat.  389,564,  April  4,  1908. 

See  Eng.  Pat.  6105  of  1908  ;   this  J.,  1908,  945.— T.  F.  B. 

Electrodes  for  arc  lamps.     Eng.   Pat.   4762.     See  II. 

Thermometers ;      Electric     resistance .       Eng.    Tat. 

27,569.     See  XXIII. 

Filaments    for     incandescence     electric    lamps.       Fr.    Pat. 
389,363.     See  II. 

Silk  dyeing  :  Electrolysing  sodium  chloride  for  the  manu- 
facture of  soap  and  stannic  chloride,  both  to  be  used  in 
.     Fr.  Pat.  389.188.     See  Y. 


(B).  — ELECTRO-METALLURl  i  Y. 


/. 


[Nickel]    Passivity      in    acid    solution.     0.    Sackur, 
Elektrochem.,   1908,  14,  607—613. 

The  author  has  studied  the  anodic  solution  of  nickel 
in  sulphuric  acid,  the  cathode  consisting  of  copper  in 
copper  sulphate  solution.  Above  a  certain  "critical 
Strength"  of  current,  under  these  conditions,  nickel  becomes 
completely    passive.      The    more    dilute    the    arid    and    the 

greater  the  ourrent-densitj  .  t  lie  more  readily  does  tin-  met:;  I 
acquire  this   property.     The   passivity    is  hindered   by  a 

rise  of  t  cm  |  iciat  me  and  by  the  presence  of  soil  i  mn  chloride 

or  bromide.     Passive   nickel   in  sulphuric  acid   solution. 

(■specially  at  higher  temperatures  and  in  presence  of 
balOgen     ions,     dissolves     to     some    extent.      The    author 

considers  thai  the  passive  state  is  brought  about  through 
t he  slow  reaction  between  the  electrode  and  the  discharged 

anions.  Only  when  the  depolarisation  of  the  anions 
by  the  metal  proceeds  more  quickly  than  their  conveyance 
to  it  bythe  current, does  the  electrode  dissolve  accon 
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to  Faraday's  law.  The  "critical  strength"  varies  with 
the  nature  of  the  electrolyte.  At  !  C,  it  i>  0*085  ampere 
in  X  j  sulphuric  acid, 0*01  ami',  in  015 N  Bulplmric  acid. 
0*013  amp.  in  a  solution  of  the  concentration,  0*16  A 
sulphuric  acid  and  0*00S  X  sodium  chloride,  and  0*024 
.  in  a  solution  of  Ol.VX  sulphuric  aeid  and  0015-X 
sodium  chloride. — J.  (.'.  <.'. 

yicl  -^deposition    oi .     E.    F.    Kern    and 

F.    G.    Fabian.     School    of  Mines    Quart..    1908,     29, 
342— 3Tu. 

The  authors  have  studied  the  electrodeposition  of  nickel 
from  solutions  of  the  dithionate,  chloride,  thiosilicate. 
Buoborate,  and  Bulphate.  No  satisfactory  results  could 
be  obtained  with  the  dithionate,  decomposition  occurring, 
with  separation  of  sulphur.  With  acid  solution,  of  nickel 
chloride,  sulphate,  and  thiosilicate,  only  a  very  low 
de  efficiency  was  attained,  whereas  the  anode 
efficiency  was  in  most  cases  over  95  per  cent.  By  continued 
electrolysis  the  free  acid  was  neutralised  and  the  cathode 
efficiency  increased.  Very  satisfactory  deposits  of  nickel 
we^e  obtained  by  the  electrolysis  of  neutral  chloride  and 
thiosilicate  solutions  with  current  densities  of  10  and  20 
amperes  per  square  foot,  and  the  current  efficiency  was 
high.  The  current  efficiency  was  increased  and  the 
E.M.F.  reduced  by  heating,  the  most  suitable  temperature 
being  about  40;  C.  Satisfactory  deposits  were  also  obtained 
from  neutral  solutions  of  nickel  fiuoborate  at  the  ordinary 
temperature,  with,  a  current  density  of  10 — 15  amperes 
per  sq.  ft.  In  one  experiment  extending  over  115  hours 
with  a  neutral  fhiosilicate  solution  containing  about 
7  per  cent,  of  nickel,  two  cast  anodes  (3  ins.  X  4  ins.), 
containing  02  per  cent,  of  nickel.  5  per  cent,  of  iron,  some 
carbon,  and  a  trace  of  copper,  were  used,  whilst  the  cathode 
(3i  ins.  X  4  ins.)  was  of  sheet  nickel,  placed  between  the 
anodes,  at  a  distance  of  about  £-  in.  from  them.  The 
electrolysis  was  carried  out  at  40c — 50c  C,  with  a  current 
density  of  about  15  amperes  per  sq.  ft.,  the  E.M.F.  being 
1-10 — 1-18  volts.  The  deposit  of  nickel  was  ^  in.  thick 
and  weighed  214  grms.  It  was  bright,  perfectly  smooth, 
flexible,    and    free    from    apparent    crystallisation. — A.  S. 

Alloys   of    nitride-forming   metals;     Preparation    of . 

[Fixation      of     atmospheric       nitrogen.]        E.       Beck. 
Metallurgie.    1908,   5,   504—521. 

Magnesium  forms  a  nitride  readily,  and  the  author 
has  endeavoured  to  obtain  the  nitride  from  alloys  con- 
taining magnesium.  It  is  stated  that  the  preparation  of 
alloys  of  magnesium  with  metals  such  as  lead  and  tin 
is  more  easily  and  cheaply  carried  out  than  the  preparation 
of  the  pure  metal.  Experiments  undertaken  to  prepare 
a  nitride  of  magnesium  by  reducing  oxides  of  magnesium 
and  tin  with  carbon,  and  then  blowing  in  nitrogen  were 
not  successful.  It  was  found  however  that  a  suitable 
method  of  preparing  an  alloy  of  magnesium  and  tin  was  to 
electrolyse  a  solution  of  magnesium  oxide  in  a  bath  of 
molten  carnallite,  using  a  cathode  of  molten  tin  and  an 
anode  of  carbon.  In  this  process  it  is  best  to  keep  the  molten 
tin  constantly  stirred.  A  current  of  nitrogen  is  then 
blown  in  through  an  iron  pipe  well  coated  with  fireclay. 
The  magnesium  forms  a  nitride,  whilst  the  tin  is  unacted 
on.  The  nitride  of  magnesium  is  then  treated  with  steam, 
when  the  nitrogen  is  given  up  as  ammonia,  whilst  the 
magnesium  forms  the  oxide,  which  is  then  used  over  again 
in  the  process.  No  experiments  on  the  large  scale  have  yet 
been  made  with  this  process,  but  a  calculation  of  the  cost 
shows  that  this  should  be  slightly  less  than  the  cost  of  the 
Frank  and  Caro  process  (this  J.,  1905,  441)  for  the  fixation 
of  nitrogen  as  cyanamide. — C.  E.  F. 

Patents. 

Metallic  foil  or  leaf  ;    Apparatus  for  use  in  the  electrolytic 

"ufacture   of   .     8.    O.    Cowper- Coles,    London. 

Eng.  Pat.  4273,  Feb.  25,  1908. 

The  apparatus  consists  of  an  annular  vat,  in  which  revolves 
a  cylindrical  cathode  formed  of  segments  of  sheet  aluminium 
g  in  grooves  on  skeleton  frames  carried  by  radial 
arms  extending  from  a  vertical  shaft  placed  in  the  centre 
of  the  vat.     Anodes  of  the  metal  to  be  deposited  (silver, 


uold,  etc.)  are  placed  on  both  sides  of  the  cathode,  and  the 
electrolyte  is  sprayed  on  to  the  cathode  from  a  number 
of  jets.  A  current  density  of  50  amperes  or  more  per 
sq.  ft,  is  used.  The  foil  is  readily  removed  from  the 
aluminium  by  bending  the  latter.  The  whole  cathode  may 
be  dipped  in  methylated  spirits  before  immersing  it  in  the 
electrolyte,  in  order  to  further  facilitate  removal  of  the 
foil,  and  to  invent  the  formation  of  holes  due  to  air- 
bubbles.— A.  <;.  L. 

Ferro-alloys  ;  Production  of .     F.  M.  Beckct,  Niagara 

Falls,  X.Y..  Assignor  to  Electro  Metallurgical  Co., 
Chicago,  111.  U.S.  Pat.  898,173,  Sept.  8,  1908. 
L.OW-CARBON  ferro-alloys  are  produced  by  smelting  iron 
and  refractory  oxide  ores  in  an  electric  furnace,  with 
sufficient  carbide  of  an  alkaline-earth  metal  to  yield  a 
metallic  product  low  in  carbon. — F.  E. 

Electroplating  ;    Making  articles  [cans]   by .     T.   A. 

Edison,  Llewellyn  Park,  Orange,  N.J.,  Assignor  to 
Edison  Storage  Battery  Co.,  West  Orange,  N.J.  U.S. 
Pat.  898,404,  Sept.  8,  1908. 

Seamless  storage  battery  cans  are  made  by  electrolytically 
depositing  a  coating  of  copper  on  a  mould,  then  a  coating 
of  nickel  on  the  copper,  and  a  coating  of  iron  on  the  nickel. 
The  copper  lining  to  the  vessel  may  be  removed,  if  desired, 
leaving  a  nickel-plated  interior.— F.  P. 

Electro-deposition  of  metals.     A.  Levy,  Paris.     Eng.  Pat. 
25,553,  Nov.  18,  1907. 

See  Fr.  Pat.  385,058  of  1907  ;  this  J.,  1908,  818.— T.  F.  B. 

Copper  ;  Method  of  rendering  electrolytic homogeneous. 

M.  A.  Jullien  and  E.  L.  Dessolle,  Levallois-Perret, 
France.     U.S.  Pat.  897,291,  Sept,  1,  1908. 

See  Fr.  Pat.  369,746  of  1906  ;  this  J.,  1907,  210.— T.  F.  B. 

Alloys  ;    Electrodeposition   of .     S.   0.  Cowper-Coles, 

London.     U.S.  Pat.  898.189,  Sept,  8,  1908. 

See  Eng.  Pat.  19,411  of  1906  ;  this  J.,  1907,  972—  T.  F.  B. 
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AND    SOAPS. 

Lauret-seed  oil  and  its  unsaponifiable  constituents. 
H.  Matthes  and  H.  Sander.  Archiv  Pharm.,  1908, 
246,  165—177. 

The  specimen  of  laurel-seed  oil  examined  by  the  authors  had 
the  following  characters  : — Acid  value,  9-4  ;  saponification 
value,  200*9  ;  Keichert-Meissl  value,  3-2  ;  Polenske 
value,  2*8  ;  Hehner  value  (of  saponifiable  portion),  85*8; 
iodine  value  (Hiibl),  82-2  to  82-43;  nD,  40°=  1*4643  ; 
true  acetyl  value,  5-108,  apparent  acetyl  value,  15*23. 
The  unsaponifiable  constituents  (1  per  cent,  of  the  weight 
of  the  fat)  consist  of  myricyl  (melissyl)  alcohol,  C30H62O, 
in.pt.  88:  C.  ;  a  hvdrocarbon,  laurane,  C20H42,  m.  pt.  69  C.  ; 
a  phytosterol,  C27H440  +  H20,  m.pt,  132—133°  C,  and  a 
yellowish -brown  oily  liquid  with  an  aromatic  odour, 
having  the  iodine  value  191*95. 

A  table  is  given  showing  the  colour  reactions  of  the 
phytosterol  with  various  reagents,  compared  with  those 
given  by  the  phytosterol  of  cacao   butter  and   ergosterol. 

—J.  O.  B. 


Artificial  dear  as  ;    Manufacture  of 
See  XIV. 


U.  J.   Thuau. 


Cocoanut   oil   [and   palm-kernel   oil   in    butter]   and  lard; 
Detection   of .     G.   Fendler.     See  XYIIIJ. 

Lard  and  other  fats;    Determination   of   water  in . 

K.  Fischer  and  W.  Sehellcns.     See  XVHL4. 

Mafia     wax     in     Madagascar.        For.      Off.     Ann.       Ser. 
No.  4113.     [T.H.j 

When  collecting  and  preparing  rafia  fibre  the  natives 
bring  the  leaves  gathered  in  the  vicinity  into  camps  where, 
after  extraction  of  the  fibre,  they  are  left  lying  about, 
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often  in  considerable  quantities.  In  1905  it  was  found 
that  these  leaves,  when  shaken,  yielded  a  flaky  white 
substance  which  on  boiling  yielded  a  wax.  About  100  lb. 
of  this  wax  was  offered  in  October,  1905,  and  was  sold 
in  small  lots  at  Is.  per  lb.  Beyond  these  no  shipments 
have  been  made,  nor  has  the  preparation  of  the  wax 
been  continued,  the  price  being  considered  insufficient 
for  its  preparation,  a  very  large  number  of  leaves  being 
required  to  produce  even  1  lb.  of  wax. 

Patents. 

Chinese  wood  oil  [tung  oil]  ;  Preparation  of  a  solid  product 
applicable  as  a  loading  material  for  rubber  and  for  other 
purposes  and  of  an  oil  not  gelatinised  on  heating  from 
.     F.  Steinitzer.     Ger.  Pat.  200,746,  Nov.  28,  1907. 

If  Chinese  wood  oil  be  treated  with  sulphuric  acid  of 
sp.  gr.  between  1-597  and  1-759,  preferably  1-G88,  there  is 
stated  to  be  no  evolution  of  heat  and  no  formation  of  sulphur 
dioxide,  but  a  brownish  solid  mass  is  obtained,  from  which 
the  sulphuric  acid  can  be  completely  removed  by  washing 
with  water,  leaving  a  yellowish  powder  of  faint  odour  and 
neutral  reaction,  and  containing  no  sulphur.  This  product 
does  not  melt,  but  chars  when  heated.  It  is  insoluble  in 
water  and  the  usual  solvents  for  fat,  but  is  capable  of  ab- 
sorbing considerable  quantities  of  liquids,  and  of  withdrawing 
dyestuffs,  salts,  etc.,  from  their  solutions.  It  can  be  used 
as  a  loading  material  for  rubber,  as  a  vehicle  for  medicinal 
preparations,  etc.  It  can  be  readily  saponified  with 
caustic  alkalis  or  alkali  carbonates,  and  from  the  resulting 
soap,  on  treatment  with  acid,  there  separates  a  thick, 
reddish- brown  drying  oil,  miscible  with  alcohol  in  all 
proportions,  which  does  not  gelatinise  on  heating. — A.  S. 

Lubricating  and  cooling  media.     Eng.  Pat.  8387.     See  III. 


XIIL— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

{A.)— PIGMENTS,      PAINTS. 

Substitutes  for  white  lead  in  the  Netherlands.     Oil,  Paint, 

and  Drug  Rep.,  Sept.  7,  1908.  [T.R.] 
The  Minister  of  the  Interior  of  the  Netherlands,  in  1903, 
appointed  a  Commission  to  investigate  whether  the 
climatic  conditions  of  Holland  would  make  it  possible 
to  substitute  zinc  oxide  or  other  white  pigments  for 
painting  in  place  of  white  lead.  In  the  first  preliminary 
report  of  October,  1906,  the  Commission  arrives  at  the 
conclusion  that  zinc  white  is  not  deficient  in  covering 
power  in  comparison  with  white  lead  ;  if  anything,  it  is 
superior,  because  there  is  a  saving  of  eight  per  cent, 
in  its  favour.  The  second  preliminary  report  of  March, 
1908,  deals  with  the  question  of  the  best  substitute  for 
white  lead  in  painting.  By  increasing  the  proportions 
oi  pigment  to  oil  in  the  zinc  white  paint,  the  coating  of 
zinc  white  equals  that  made  by  white  lead  in  Opacity. 
Repeated  tests  of  the  thickness  of  films  of  the  coatings 
with  white  lead  and  with  zinc  white  paint  have  proved 
tli.it  despite  the  stouter  consistence  of  the  zinc  white 
paint,  the  thickness  of  the  dried  films  of  white  lead  paint 
is  invariably  greater  than  that  of  the  zinc  white. 

Patents. 

Oil-colours ;     Process    of    milking containing    boric 

acid  or  n  borulins  Ixi.sr.  ,).  Meurant.      1'Y.  Pat.  389,061$ 

April  9,  1908.      Under  Int.  Conv.,  May  8  and  Aug.  9. 

1907. 

BOBIOaoid,  Or  a  borate  of  lead,  zinc,  etc.,  is  substituted 
for  lead  oxide,  etc.,  as  a  base  for  oil-colours.  The  borate 
is  obtained  by  fusing  together  boric  ,i<\<\  and  the  corre- 
sponding metallic  oxide.      A.  (i.  L. 

Lakes  \fruvi  azo  dyestuffs]  ;    Manufacture  of  E. 

I'lricbs,  Charlottenburg,  Germany.  Eng.  Pat.  17.675, 
Aug.  2,  1907.      Under  Int.  Conv.,  Oct.  12,  1906. 

She  It.  Pat. 381,206 of  1907;  this. I..  L908,  132.  -T.  F.  B. 


Paint  compounds  ;    Manufacture  of .     AA\  E.  Lake, 

London.     From  AY.   N.    Blakeman,   New  York.     Eng. 
Pat.  7100,  March  31,  1908. 

See  U.S.   Pats.  883,517  and  883,520  of   1908;    this  J., 
1908,  456.— T.  F.  B. 

[Paint]  oils.  AY.  E.  Lake,  London.  From  AA*.  N.  Blake- 
man, New  York.     Eng.  Pat.  7110,  March  31,  1908. 

See  U.S.  Pat.  883,522  of  1908  ;  this  J.,  1908,  456.— T.  F.  B. 

Oils  used  in  painting.     AAr.  N.  Blakeman.     Fr.  Pat.  389,369, 
March    31,    1908. 

See  U.S.  Pat.  883,522  of  1908  ;  this  J.,  1908,  456.— T.  F.  B. 

Lampblack  ;    Apparatus  for  making .     G.    AA'egelin, 

Kalscheuren,    Germany.     U.S.    Pat.    S97,439,   Sept.    1, 
1908. 

See  Eng.  Pat.  28,189  of  1907  ;  this  J.,  1908,  579.— T.  F.  B. 

Colouring  matters  [pigments],  J.  C.  Heckman.  Fr. 
Pats.  389,412  and  389,413,  April  18,  1908.  Under 
Int.  Conv.,  June  12  and  Sept.  26,  1907. 

See  U.S.   Pats.   887,042  and  887,043  of   1908;    this  J., 
1908,  579.— T.  F.  B. 


(B.)— RESINS,   VARNISHES. 

Gamboge  from  Garcinia  cowa.  D.  Hooper.  Annual 
Report  Indian  Museum,  1907-8,  13.  Pharm.  J.,  1908, 
81,  161. 

The  gum-resin  of  Garcinia  cowa,  from  Chittagong,  has 
similar  constituents  to  those  of  ordinary  gamboge,  but 
contains  more  resin  ;  it  is  paler  in  colour  than  the  latter, 
and  forms  a  beautiful  permanent  lacquer  for  metallic 
surfaces  when  dissolved  in  oil  of  turpentine.  A  sample 
examined  contained :  moisture,  6-5  ;  resin,  84-3 ;  gum,  5-6  ; 
residue,  2-5  :   ash  1-1  per  cent. — J.  O.  B. 

Patents. 

Shellac  ;    Process  of   preparing  substitutes  for .     J. 

Meyer,    Berlin.     U.S.    Pat.    898,382,    Sept,    8,    1908. 

Four  hundred  parts  of  a  resin  or  mixture  of  resins,  soluble 
in  alcohol,  are  treated  with  a  solution  of  60  parts  of 
anhydrous  sodium  carbonate  in  1000  parts  of  water,  the 
mixture  is  boiled,  then  allowed  to  cool,  filtered,  and  the 
filtrate  added  to  a  hot  liquid  prepared  by  dissolving  8 
parts  of  stearin  in  S  parts  of  a  33  per  cent,  solution  of 
potassium  hydroxide,  and  adding  80  parts  of  water. 
The  mixture  is  neutralised  with  a  mineral  acid  at  a  low 
temperature,  the  whole  is  stirred  for  some  time,  then 
heated  to  about  70c  C,  filtered,  and  the  precipitate  washed 
and  dried. — A.  S. 

Resin-casein  lac  ;    Pre  pa  rat  ion  of  a  clear .     M.   Feh- 

ringer.     Ger.  Pat  200,919,  July  13.  1907. 

If  an  alcoholic  solution  of  a  resin  be  mixed  with  an 
ammoniacal  solution  of  casein,  a  lac  is  obtained,  which 
gives  brilliant  coatings.  The  lac  is.  however,  always 
slightly  turbid  when  prepared  from  commercial  casern, 
and  the  turbidity  cannot  be  removed  by  allowing  to  stand. 
by  filtration,  OI  by  addition  of  clarifying  agents.  Accord- 
ing to  the  present  patent,  the  lac  can  be  readily  separated 
into  a  transparent  clear  portion  and  a  turbid  portion,  if  it 

be  cooled    tor  >ome  time   below   0    C.    -A.  S. 

i 

Lincrusta    or   lib1    material;      Apparatus  for   embossing 

ami  colouring  or  printing .     F.   Walton.   London. 

U.S.   Pat.  898,292.  Sept.  S.   1908. 

Sii;  Fr.  Pat.  345,848  of  1904  ;   this  J.,  L905,  34.     T.  F.  B. 

Besinous  product  and  process  of  making  sunn.  R.  Bonn, 
Mannheim,  Assignor  to  Badische  Anilin  und  Soda 
Fabrik,  Ludwigshafen  on  Rhine,  Germany.  U.9, 
Pat  898,307,  Sept  8,  1908. 

See  Eng.  Pat  L6,246of  1907  ;  this  J..  1908,457.     T.  F.  B. 
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(<?.)_ INDIA-RUBBER*  &<  . 

Rubber  gixxk  :    Direct  determination  of  tin 


stitueuts    in         — .       F.     Frank     and 
Gummi-Zeit,  1906,  22.  1344—1340. 


E. 


nincral    eo»- 
MareUwald. 


The  method  oonsista  essentially  in  heating  the  rubber 

sample  with  a  solvent,  at  auob  a  temperature  that  the 
vulcanised  oaootehoac  present  is  depolymerised  and  parses 
into  solution,  and    then    filtering    off    and    weighing    the 

minerals  vhieh  remain  undissolved.  1  grm.  of  the 
■ample,  which  has  been  previously  extracted  with  aoetone, 
is  immersed  in  30  e.e.  of  xylol  (b,  pt.  13ti  —  140°  C), 
contained  in  a  stoppered  glass  vessel.  This  vessel  is 
placed  in  an  autoclave  eontaming  xylol,  and  the  tempera- 
ture is  slowly  raised,  during  about  an  hour,  until  a  pressure 
of  15  atmospheres  is  attained.  The  pressure  is  kept 
constant  at  1  .">  to  18  atmospheres  for  3  to  4  hours,  and  the 
autoclave  i>  then  allowed  to  cool  down  before'  being 
opened.  If  the  minerals  have  settled  out  well  from  the 
solution,  the  latter  is  diluted  at  once  with  its  own  volume 
of  ether,  but  if  the  liquid  is  cloudy,  about  1  to  3  c.c.  of 
alcohol  are  first  added.  This  causes  the  precipitation 
of  a  slight  amount  of  rubber  from  the  solution,  and  by 
this  the  suspended  minerals  are  carried  down.  Ether  is 
then  added  as  above,  and  the  liquid  is  allowed  to  stand 
overnight.  The  residue  is  filtered  off  on  a  weighed 
niter,  washed  with  ether,  dried,  and  weighed.  Any 
rubber  that  may  have  been  precipitated  by  the  alcohol 
is  re-dissolved  by  the  ether.  Any  particles  of  rubber 
which  remain  undissolved,  mixed  with  the  minerals,  may 
either  be  removed  by  treatment  with  a  suitable  solvent, 
or  may  be  accounted  for  in  the  complete  analysis  of  the 
minerals.  Examples  are  given  of  a  number  of  analyses 
by  this  process,  the  analytical  results  agreeing  well  with 
the  calculated  values. 

Of  the  various  substances  ordinarily  present  in  vulcan- 
ised rubber,  it  appears  to  be  only  the  free  sulphur  which 
is  liable  to  affect  the  accuracy  of  the  method,  and  this  is 
therefore  removed  by  a  preliminary  extraction  with 
acetone.  — E.  W.  L. 

Patents. 

Resilient  bodies  ;    Production  of .     S.  W.  Wilkinson, 

London.     Eng.  Pat.  18,696,  Aug.  19,  1907. 

Formaldehyde  is  added  to  a  solution  of  gelatin  containing 
viscous  extracts,  such  as  are  obtained  from  fish-offal, 
or  to  a  solution  containing  gelatin,  casein,  and  albumin. 
These  solutions  have  the  power  of  absorbing  considerable 
quantities  of  formaldehyde,  and  they  remain  fluid  when 
cold.  The  mixture  is  poured  into  moulds,  tjnres,  balls, 
etc.,  and  coagulated  instantaneously  by  subjecting  it  to 
a  heat  not  exceeding  100°  C— W.  P.  S. 

Liquids  similar  to  rubber  latex  ;  Process  for  the  preparation 

of  from  old  rubber  or  rubber  waste.     M.  Friinkel 

and  Runge.     Ger.  Pat.  197,154,  July  24,  1906. 

The  old  rubber  or  rubber  waste  is  treated  with  a  suitable 
solvent,  and  the  rubber  solution  is  heated  under  pressure 
with  a  strongly  alkaline  solution.  The  mass  is  then  mixed 
with  water,  and  the  rubber  solvent  (e.g.,  benzol)  removed 
by  distillation  with  steam.  The  residue  is  finally  heated 
with  water  undei  pressure. — A.  S. 

Composition  of  matter  [rubber  substitute].  M.  Bartels, 
Wiesbaden,  German  v.  Eng.  Pat,  25,071,  Nov.  12, 
1907. 
See  Fr.  Pat.  379,530  of  1907  ;  this  J.,  1907,  1245.  Refer- 
ence is  directed  in  pursuance  of  Sect.  7,  Sub-sect.  4, 
of  the  Patents  and  Designs  Act,  1907,  to  Eng.  Pats. 
109  of  1871:  19,163  of  1893;  15,534  and  23,056  of 
1897  ;    and  15,907  of  1906.— T.  F.  R. 

Elastic    material ;     Method    of    manufacturing .     A. 

Adler,    Assignor   to   R.    Neufeld,    Vienna.      U.S.    Pat. 
897,334,  Sept.  1,  1908. 

See  Eng.  Pat.  22,382  of  1907  ;  this  J.,  1908,  759.— T.  F.  B. 

Y  ulcanised  rubber  ;   Machine  for  reducing to  powder. 

T.    Gare.     Fr.    Pat.    389,210,    April    14,    1908.     Under 
Int.  Conv.,  April  18,  1907. 

Kng.  Pat.  8976  of  1907  ;   this  J.,  1908,  633.— T.  F.  B. 


Rubber  substitute.     A.  G.  Inrig.     Fr.  Pat.  389,315,  April  17, 
1908.     Under  Int.  Conv.,  April  19,  1907. 

See  Eng.  Pat.  9094  of  1907  ;   this  J.,  1908,  82.— T.  F.  B. 

Colloidal  substances ;  Process  and  apparatus  for  drying . 

Soc.  Anonyme  de  Travaux  Dyle  and  Bacalan.     Fr.  Pat. 

3S<>,227,  April  15,  1908. 
The  articles  to  be  dried  are  supported  on  or  suspended  from 
a  travelling  device  situated  at  the  top  of  a  closed  chamber. 
Openings,  provided  with  covers,  are  provided  at  each  end 
of  the  chamber,  and  a  current  of  air  is  passed  through 
the  latter.  The  air  current  enters  at  the  top  and  is  delivered 
uniformly  throughout  the  chamber  by  passing  it  through 
a  perforated  plate  extending  across  tho  top  of  the  chamber. 
A  pipe  at  the  bottom  of  the  chamber  conducts  the  air 
to  a  condenser  where  any  volatile  solvents  are  recovered. 

— W.  P.  S. 

Chinese   wood   oil   [tung   oil]  ;    Preparation   of  a   loading 

material    for    rubber    from .     Ger.    Pat.    200,746. 

See  XII. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Solubility   of   tunning   extracts;    Determination    of . 

J.   Paessler  and  T.  Veit,     Collegium,   1908,  295—304, 

308—320,  322—331. 
The  authors  draw  attention  to  the  fact  that  the  differen- 
tiation of  the  soluble  from  the  insoluble  matters  of  a  tanning 
extract,  as  shown  in  the  report  of  the  ordinary  analysis, 
forms  no  criterion  of  the  solubility  of  these  extracts  when 
stronger  infusions  are  made,  such  as  is  usual  in  their 
practical  employment  in  the  tannery,  and  that  some 
extracts,  showing  by  analysis  little  insoluble  matter, 
yield  in  practice  a  considerable  sediment  owing  to  the 
separation  of  the  difficultly  soluble  tannins  from  solution. 
As  the  value  of  an  extract  depends  upon  the  tannin 
which  is  available  in  practice,  the  authors  have  elaborated 
a  method  by  which  numerical  expression  can  be  given  to 
the  solubility  of  these  extracts  when  made  up  into  stronger 
liquors.  The  ordinary  analysis  is  first  performed,  and  on 
the  basis  of  its  results,  four  fresh  infusions  are  prepared, 
taking  such  quantities  of  the  extract  as  contain  5,  12^,  25, 
and  35£  grms.  of  "  total  solubles."  These  are  named 
strengths  (1),  (2),  (3),  and  (4),  respectively.  These 
quantities  of  extract  are  dissolved  by  water  as  far  as 
possible,  and  the  volume  of  each  liquor  made  up  to  250  c.c. 
Solution  may  be  brought  about  in  two  ways  :  (a),  by 
shaking  the  extract  with  water  at  ordinary  temperature 
for  2  hours,  and  then  making  up  to  mark  ;  and  (b),  by 
dissolving  in  water  at  90° — 100°  O,  cooling  slowly,  and 
then  making  tip  to  250  c.c.  The  infusions  are  well 
mixed  and  filtered  through  thick  filter  paper  until  clear 
filtrates  are  obtained.  The  "  total  soluble  matter  " 
is  ascertained  in  each  case  by  the  evaporation  to  dryness 
of  the  following  volumes,  50  c.c,  20  c.c,  10  c.c,  6-7  c.c, 
corresponding  to  the  four  strengths  mentioned  above. 
The  residue  in  each  case  therefore  is  about  1  grm.  The 
specific  gravity  of  each  filtrate  should  also  be  taken. 
The  quantities  of  "  total  soluble  matter  "  found  in  this 
way  may  be  stated  in  percentages  of  the  original  extract, 
or  as  a  percentage  of  the  total  soluble  matter  found  in  the 
usual  analysis."  As  moreover  the  sediment  formation 
which  results  from  the  use  of  strong  liquors  is  due  to  the 
separation  from  solution  of  the  more  difficultly-soluble 
tannins,  it  is  also  very  suitable  to  state  the  results  not  only 
on  the  total  soluble  matter  but  also  on  the  tannin  content 
as  ascertained  by  analysis.  The  authors  give  results  that 
have  been  obtained  by  this  method  on  a  very  great  variety 
of  tanning  extracts,  and  show  that  a  valuable  criterion 
is  supplied  for  the  judgment  and  comparison  of  different 
extracts.  The  results  are  stated  in  all  the  ways  mentioned 
above,  and  on  the  basis  of  both  shake  and  filter  methods 
of  de-tannising,  and  are  also  given  for  both  methods  of 
dissolving  the  four  infusions.  The  results  according  to  the 
two  methods  of  analysis  give  of  course  different  figures, 
but  point  to  the  same  conclusions.  The  method  of  dis- 
solving with  hot  water  is  considered  more  generally  useful 
and  quicker  to  carry  out,     The  following  table  is  compiled 
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from  the  results  given,  the  figures  being  determined  by  the 
hot  solution  method  and  stated  on  the  basis  of  the  tannin 
content,  as  determined  by  the  official  (shake*  method  of 
analysis. 


of  the  shaking  apparatus  has  no  influence  on  the  results, 
and  the  time  of  shaking  is  almost  immaterial,  if  it  lies 
between  .3  and  20  minutes.  Even  in  the  shake  method 
"there  is  a  certain  amount  of  absorption  of  non-tannins 


Analysis. 

Percentage  of  available  tannin. 

Nature  of  extract. 

Strength. 

Tannin. 

Xon-tans.     Insoluble. 

Water. 

1. 

! 
2.                     3.                     4. 

Chestnut  (1.)    

22-2 

23-6 
22-3 
26-3 
33-2 
28-9 
29-5 
(52-1 
67-2 
31-0 
31-4 
30-6 
32-5 
29-2 
33-5 
29-1 
30-4 
29-0 
33-5 
16-5 
14-2 
32-8 
30-6 
18-4 
18-2 

18-0 

17-1 

19-6 

14-6 

15-2 

9-8 

11-2 

11-7 

9-6 

5-9 

7-3 

7-8 

7-0 

8-7 

9-2 

8-8 

8-5 

6-8 

15-6 

23-1 

17-4 

11-1 

11-3 

9-9 

16-7 

0-3 
0-0 
0-2 
0-7 
1-1 
0-2 
0-5 
9-0 
8-1 
2-3 
1-3 
0-1 
0-9 
0-3 
0-8 
0-0 
0-0 
2-4 
0-9 
1-2 
2-5 
0-8 
1-4 
0-4 
3-6 

59-5 
59-3 
57-9 
58-4 
50-5 
61-1 
58-8 
17-2 
15-1 
60-8 
60-0 
61-5 
59-6 
61-8 
56-5 
62-1 
61-1 
61-8 
50-0 
59-2 
65-9 
55-3 
56-7 
71-3 
61-5 

90-1 
91-1 
94-6 
93-5 
88-3 
95-9 
94-2 
87-0 
87-2 
91-0 
85-7 
92-8 
93-8 
98-3 
93-7 
99-0 
98-0 
101-0 
100-6 
94-5 
90-9 
98-2 
100-0 
94-6 
90-1 

88-7 
92-4 
92-4 
.94-3 
94-6 
95-5 
95-3 
74-4 
77-5 
85-2 

86-9 
90-7 
91-9 
96-9 
95-8 
96-9 
96-3 
62-6 
68-3 
84-5 

86-5 
91-5 
91-9 
97-7 

Chestnut  (2.)    

Chestnut  (3  i                    

99-1 

97-2 

Chestnut  (I.)                      

95-6 

Ordinary  solid  quebracho   (1.)    

(2.)    

62-5 
59-7 
83-9 

(4  )    

86-9               84-1 

85-0 

(5.)    

(6.)    

91-8               93-1 
95-4               96-0 

95-2 

99-1 

(7.)    

97-6 
94-9 
99-0 

97-8 

100-0 

(8  )    

94-9                99-4 

(9.)  '.,  

97-3               100-0 

(10.)    . ,    

98-7 

101-0 

100-9 

94-5 

78-9 

95-5 

101-0 

92-4 

86-8 

96-4              100-0 

(11  ) 

102-0 

106-0 

(12.) 

104-2 
89-1 
76-8- 
95-8 

101-3 
92-4 
86-8 

102-9 

Pine  (1  )                                 

92-1 

77-5 
96-7 

102-3 
91-8 

91-2 

Tt  was  expected  that  the  solubility  would  decrease, 
and  the  separation  of  the  difficultly-soluble  tannins  take 
place  to  a  greater  extent  when  infusions  of  increasing 
strength  were  employed,  and  although  this  actually  occurs 
in  many  cases,  the  figures  given  above  show  that  it  is 
by  no  "means  an  invariable  rule.  The  authors  specify 
four  different  cases.: — (1).  The  available  tannin  value 
decreases  from  the  weakest  to  the  strongest  infusions, 
in  which  group  are  included  the  non-treated  quebracho 
extracts.  (2).  The  available  tannin  is  nearly  the  same  at 
different  strengths,  being  nearly  100  per  cent,  in  the  case 
of  many  chestnut  and  chemically  treated  quebracho 
extracts,  and  mangrove  extract,  but  distinctly  less  in  the 
case  of  oakwood,  mallet  and  mimosa  extracts,  and  for 
some  chestnuts  and  treated  quebracho  extracts.  (3).  The 
available  tannin  increases  with  the  strength  of  the  infusion, 
in  which  class  fall  most  chestnut  and  many  treated 
quebracho  extracts.  (4).  The  available  tannin  first 
rises  and  then  falls  as  the  strength  of  the  infusion  is 
increased,  myrobalans  and  many  treated  quebracho 
extracts  falling  in  this  group.  From  this  it  is  clear  that  it  is 
not  merely  the  nature  of  the  tanning  material  from  which 
the  tannin  extract  is  made  which  influences  the  solubility 
of  extracts,  but  also  the  nature  of  the  treatment  in  the 
course  of  manufacture.  In  those  cafees  where  the  solubility 
increases  with  the  strength  of  the  infusion,  it  is  evident 
that  the  difficultly-soluble  tannin  is  more  easily  soluble  in 
concentrated  solutions  than  in  weak,  and  hence  that  it 
will  be  most  profitable  to  employ  such  extracts  for  strong 
li(|iiors.  It  is  suggested  that  this  new  process  will  be 
chiefly  useful  in  the  case  of  new  extracts  and  where  a 
complete  investigation  of  any  one  extract  is  desired. 

— H.  G.  B. 

Taiunii  analysis.      J.  I'aossler.  Collegium,  190S,  209 — 240, 

241—243. 
'I'm:  commission  of  the  German  Section  of  the  J:  tor- 
national  Association  of  Leather  Tradei  Chemists  has 
investigated  the  now  official  method,  and  made 
compari  ons  with  previously  used  methods.  Their 
principal  conclusions  arc  mm  given.  Dry  chromed 
powder  (Paessler's  manufacture),  when  used  in  the 
shako  method,  gives  the  same  non-tannin  results 
as  freshly  chromed  white  powder,  and  lightlj 
chromed  powder  may  be  kepi  for  2  yeaw  without 
causing  an  influence  on  the  results.  Hide  powdei  freshly 
chromed  with  2,  I.  and  8  per  cent,  respectively  of  chromic 
chloride,  gave  high  ralues  for  non-tannins    The  nature 


by  the  hide  powder.  The  extent  of  the  difference  in  the 
results  between  the  old  and  new  methods  was  investigated 
for  certain  tanning  materials.  The  influence  of  the 
method  and  extent  of  washing  the  powder  was  deter- 
mined ;  concordant  results  could  be  obtained  after  a 
few  washings. — H.  G.  B. 

Artificial  degras ;     Manufacture   of .     U.  J.  Thuau. 

Le  Cuir,  1908  [2],  15—16;  [3],  4—5;  [4],  8—9. 
Moellon -degras  is  the  genuine  degras  obtained  by  alter- 
nately fulling  hides  or  skins  with  cod  oil  and  exposing 
them  to  oxidation  by  the  air.  The  chemical  trans- 
formation is  completed  by  allowing  the  hides  to  heat  in 
pile,  turning  occasionally.  The  hides  are  next  thrown 
into  a  cauldron  of  boiling  water,  and  the  greater  part 
of  the  residual  fat  is  then  wrung  out.  The  remaining 
water  and  oil  are  squeezed  out  by  a  hydraulic  press.  The 
liquid  product  of  these  two  operations  is  pure  moellon, 
from  which  most  of  the  water  can  be  eliminated  by 
decantation  and  heating.  Degras  pure  is  obtained  by  a 
further  treatment  of  the  hides  after  they  leave  the 
hydraulic  press.  They  are  soaked  in  a  hot  lye  of  potassium 
carbonate  (2-5°  B.)  at  35"  C.  for  one  hour  and  then  wrung 
out.  The  alkali  is  neutralised  with  a  solution  of  dilute 
sulphuric  acid  which  decomposes  also  any  soap  formed 
by  the  action  of  the  potassium  carbonate  on  the  oil.  This 
degras,  after  decantation,  is  reheated  with  superheated  steam 
to  remove  the  greater  part  of  the  water.  Degras  of 
commerce  is  made  from  moellon-degras  and  "degras  pure" 
by  admixture  with  various  tish  oils  and  animal  fats. 
the  former  alone  being  insufficient  to  meet  the  demands 
of  tanners.  If  the  added  fats  or  oils  do  not  contain 
unsaponifiable  matter,  the  mixture  is  very  suitable  for 
leather  dressing.  The  constituent  which  is  said  to  determine 
its  value  as  a  ready  emulsifier  and  tanning  agent.  i> 
" degragene "  (oxidised  fatty  acids),  and  good  French 
degras  should  contain  lo  12  percent.  <>i  degragene  and 
aboul    '-'ii   per  cent,   of   water.     In    England,   where  the 

hides  arc  piled  longer,  a  content   of  20  per  cent,  of  dcL 
gene  is  reached,  but  the  oil  has  also  abstracted  nitrogenous 
matter  from  tin-  hide   which  gives  it  a  syrupy  consistency 
and  less  penetrating  power,  and  hence  commercial  degrae 

cannot    he  judged    solely   by   its  degragene    content.      The 

free  fattj  acids  should  not  reach  25  per  cent,  (calculated 
on   the  anhydrous  fatty  matters)  and   there  should  not 

lie  more  than  15  per  cent,  of  unsa .  jm>ii  iti:i  Me  matter  (mineral 

oils,  rein  oils,  cholesterol.  &c).  <  hie  process  of  manu- 
facture is  to  boil  so  kilos,  of  pale  tish  oil  for  1A  hours  in 
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a  copper  cauldron  with  1  kilo,  of  caustic  lime  which  has 
been  slaked  by  a  caustic  soda  solution  of  25  B.  The 
mixture  is  constantly  agitated  to  avoid  blackening  from 
carbonisation.  When  clear,  the  liquid  is  strained  through 
silk  into  a  wooden  vat.  The  residue  is  mixed  with  wain 
at  86*  C.  and  again  strained  into  the  vat,  the  contents 
of  which  are  incessantly  agitated  until  cold.  After  some 
day-.  20  40  kilos,  of  degras  are  added  with  agitation. 
An  intimate  mixture  of  80  kilos  of  refined  "  suihtine," 
30  kilos,  of  palm  oil.  and  20  kilos,  of  tish  oil  is  made  at 
-H »  C.  in  the  cauldron,  and  is  then  added  to  the  contents 
of  the  vat  with  agitation.  The  whole  is  left  to  settle, 
and  after  several  hours  a  good  commercial  degras  is 
obtained,  If  the  mass  remains  fluid,  the  water  has  been 
employed  too  hot.  Compound  degras  may  be  classed 
between  commercial  and  artificial  degras.  It  contains 
a  certain  amount  of  pure  moellon,  but  too  little  to  curry 
leather  perfectly.  The  principal  components  are  fish 
oil.  oleine,  bone  oil.  and  cottonseed  oil,  with  resin  oil, 
mineral  oil.  ami  rosin  as  adulterants.  In  one  process. 
2.3  kilos,  of  whale  oil  are  heated  to  80°  C,  and  800  grins. 
of  slaked  lime  mixed  with  a  little  water  are  added  and 
well  mixed  :  next  are  added  oil  kilos,  of  moellon,  20  kilos, 
of  ietined  "  BUintine,"  50  kilos,  of  palm  oil,  and  20  litres  of 
water.  The  mixture  is  agitated  until  cold.  Degras  for 
leather  dressing  contains  a  considerable  amount  of  tallow  ; 
it  is  somewhat  difficult  to  attain  a  good  mixing  in  its 
preparation.  In  one  process,  50  kilos,  of  moellon  degras 
and  120  kilos,  of  whale  oil  are  heated  for  2  hours  at  80°  C, 
filtered  hot.  and  50  litres  of  water  and  600  grins,  of 
ammonia  added.  Then  25  kilos,  of  tallow  are  melted 
in.  with  stirring,  and  the  mixture  is  agitated  until  it 
is  quite  cool.  Artificial  degras  contains  no  moellon  or 
degras.  but  is  made  from  certain  oxidised  oils  and  fats. 
The  most  common  materials  used  for  preparing  this 
class  of  desrras  are  '*  suintine,"  whale  oil,  and  oleine. 
"  Suintine,"  which  is  obtained  by  degreasing  sheeps' 
■wool  with  soap  solution  after  it  has  been  washed  with 
water,  readily  emulsifies  with  water  and  does  not  easily 
oxidise  and  become  rancid.  Hence  it  is  much  used  as 
a  base  for  the  preparation  of  artificial  degras.  In  one 
method  40  kilos,  of  crude  "  suintine  "  and  20  kilos,  of 
whale  oil  are  heated  for  2  hours  at  80°  C,  and  after 
filtration,  5  kilos,  of  tallow,  5  kilos,  of  mineral  oil,  and 
25  kilos,  of  water  are  added  and  well  mixed.  Artificial 
degras  with  whale  oil  as  base  is  made  in  the  following 
manner.  The  whale  oil  is  first  oxidised, — in  the  Livache 
process  by  means  of  finely  divided  lead, — in  the  German 
process  by  heating  to  80°  C.  with  3  per  cent,  nitric  acid, 
and  aftei wards  neutralising  with  ammonia, — in  another 
process  by  a  current  of  air  at  50°  C.  The  artificial  degras 
may  then  be  prepared  from  45  kilos,  of  the  oxidised 
whale  oil,  25  kilos,  of  refined  "  suintine,"  4  kilos,  of  mineral 
oil,  4  kilos,  of  tallow,  2  kilos,  of  resin,  and  20  kilos,  of 
water.  Another  artificial  degras  is  prepared  by  heating 
at  40°  C.  a  mixture  of  cod  liver  oil  and  "  suintine  "  with 
hydtogen  peroxide,  and  agitating  for  several  hours  with 
compressed  air  at  2  atmospheres.  The  author  states  that 
these  artificial  products  are  of  comparatively  little  value, 
their  power  of  emulsifying  with  water  being  their  sole 
recommendation  for  leather  dressing. — H.  G.  B. 

Leather ;     A  nalysis   of .     A.    W.    Hoppenstedt.     J. 

Amer.  Leather  Chem.  Assoc,  1908,  3,  255—267. 
The  report  of  the  committee  of  the  Amer.  Leather 
Chemists'  Assoc,  on  leather  analysis  is  given  by  its 
chairman.  The  methods  for  the  determination  of  moisture, 
oil,  ash,  hide  substance,  glucose,  and  Epsom  salts 
(magnesium  sulphate)  are  stated  to  be  satisfactory,  but 
it  i.>  considered  desirable  that  there  should  be  further 
investigation  of  the  determination  of  water-soluble 
matter,  and  a  uniform  method  prescribed  for  the  calcula- 
tion of  the  combined  tannin. — H.  G.  B. 

Patents. 

Casein   [and  sizing  composition]  ;    Manufacture  of . 

H.  V.  Dunham,  Bainbridge,  N.Y.,  Assignor  to  Casein 

Co.  of  America,  New  York".     U.S.  Pat.  897,885,  Sept.  8, 

1908. 

A  compound  of  casein  and  hydrofluoric  acid  is  obtained 

by  heating  milk,  mixing  it  with  commercial  hydrofluoric 


Lcid  in  the  proportion  of  0-5 — 1  quart  of  acid  to  1000 
uartfl  of  milk,  and  then  separating  the  whey.  Claim 
is  also  made  for  a  sizing  solution  composed  of  about 
H4  per  cent,  of  "  caseinate  of  hydrofluoric  acid  "  and 
•  i  per  cent,  of  borax,  mixed  with  water. — A.  S. 

Tannin    extracts;     Processes    for    decolouring .     C. 

Feuerlein,   Feuerbach  -Stuttgart,   Germany.     Eng.   Pat. 
25.182.  Nov.  13,  1907. 

See  Fr.  Pat.  383,890  of  1907  ;  this  J.,  1908,  414.— T.  F.  B. 


XV.-MANURES,  &c. 

Calcium  cyanamide  crude  ("  Kalksticksloff  ")  ,•  Absorption 

of in    the    soil.     II.    Kappen.     Landw.    Vers.- 

Station,   1908,  68,  301—331.     Chem.  Zentr.,   1908,   2, 
818—819. 

According  to  the  author,  calcium  cyanamide  in  contact 
with  cold  water  decomposes  into  calcium  hydroxide  and 
a  less  basic  compound,  Ca(CN.NH2)2.  This  latter  can 
be  obtained  as  doubly-refractive  crystals  by  evaporating 
in  iwcuo  concentrated  solutions  of  crude  calcium 
cyanamide.  It  is  also  obtained,  mixed  with  crystals  of 
dicyandiamide,  on  allowing  solutions  of  cyanamide  in 
which  calcium  hydroxide  has  been  dissolved,  to  evaporate. 
From  solutions  of  this  compound  and  also  of  crude  calcium 
cyanamide,  even  if  evaporation  be  prevented  and  carbon 
dioxide  excluded,  there  separate  after  one  or  more  days, 
cvanamide  and  rhombic  crystals  of  the  compound, 
CN.N(CaOH);+6H,0,  very  slightly  soluble  in  water.  On 
prolonged  warming  of  solutions  of  crude  calcium  cyanamide 
at  40° — 50°  C,  calcium  hydroxide  separates,  and  cyanamide 
or  dicyandiamide  is  formed.  The  calcium  cyanamino- 
carbonate  produced  when  carbon  dioxide  is  led  into 
very  concentrated  solutions  of  crude  calcium  cyanamide, 
cannot  be  obtained  from  dilute  solutions,  but  decomposes 
immediately  into  calcium  carbonate  and  free  cyanamide. 
Experiments  on  the  decomposition  of  crude  calcium 
cyanamide  under  the  influence  of  absorptive  substances, 
-especially  soils,  gave  the  following  results.  Under  the 
absorptive  action  of  the  soil,  monobasic  calcium 
cyanamide,  Ca(CN.NH,),,  is  decomposed  into  lime  and 
cyanamide,  the  former  of  which  is  more  readily  absorbed 
by  the  soil  than  the  latter.  Cyanamide  is  also  produced 
by  the  action  of  carbon  dioxide.  In  soils  of  strong 
absorptive  power,  by  the  combined  influence  of  the  soil 
and  of  carbon  dioxide,  crude  calcium  cyanamide  is  rapidly 
converted  into  free  cyanamide,  which  is  more  readily 
decomposed  by  bacteria  than  the  strongly  alkaline, 
monobasic  calcium  cyanamide,  and  is  thus  more  easily 
rendered  available  as  a  plant  food.  In  soils  of  weak 
absorptive  power,  the  decomposition  of  the  crude  calcium 
cvanamide  proceeds  much  more  slowly,  and  germination 
and  plant  growth  may  be  affected  injuriously. — A.  S. 

Calcium     carbide  ;      Absorption     of    nitrogen     by . 

[Potassium     carbonate     as     a     catalyst].     G.     Pollacci. 
See  VII. 


Patent. 

Fertilisers   ["  ammoniated  superphosphate  "]  /    Process  of 

making .     J.  R.  Young,  Norfolk,  Va.     U.S.  Pat. 

897,695,  Sept.  1,  1908. 

'"  Ammoniated  superphosphate  "  is  made  by  thoroughly 
incorporating  about  700  lb.  of  finely-ground  bone 
phosphate  with  600 — 800  lb.  of  the  undried  "  press- 
cake  "  of  refuse  animal  matter,  containing  40 — 50  per 
cent,  of  moisture,  and  adding  to  the  mixture  about 
700  lb.  of  strong  sulphuric  acid  (preferably  66°  B.) ; 
the  mass  is  agitated  until  the  action  partially  subsides, 
and  is  then  allowed  to  set.  Soluble  calcium  phosphate, 
calcium  sulphate,  ammonium  sulphate,  and  sulphur 
dioxide  are  produced  in  the  reaction. — F.  Sodn. 
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XVI.— SUGAR,    STARCH,    GUM,    &c 

Sugar  ;   Determination  of in  beetroot  sugar  products, 

and  chiefly  in  rootlets  and  dried  pulp.  J.  Robart. 
Bull.  Assoc.  Chim.  Sucr.  et  Dist.,  1908,  26,  65—67. 
The  author  recommends  the  following  method  for  deter- 
mining the  sugar-content  of  dried  rootlets  and  dried 
pulp  : — The  normal  weight,  of  a  standard  refined  sugar, 
i.e.,  the  amount,  which  when  dissolved  and  made 
up  to  100  c.c,  gives  a  solution  polarising  100c,  is 
determined.  Half  the  normal  weight  of  the  sample 
to  be  analysed  is  introduced  into  a  200  c.c.  flask, 
the  same  quantity  of  the  sample  together  with  the 
normal  weight  of  the  refined  sugar  being  introduced 
into  a  second  200  c.c.  flask.  The  solutions  are  clarified 
with  basic  lead  acetate,  made  nearly  up  to  volume,  digested 
for  an  hour  at  about  85°  C.,  cooled  in  a  cold  water-bath, 
and  made  up  to  exactly  200  c.c.  The  flasks  are  now 
stoppered,  shaken,  heated  on  the  water-bath  for  20  minutes, 
and  then  allowed  to  cool.  Throughout  these  operations, 
the  solutions  must  be  frequently  shaken.  The  cooled 
solutions  are  filtered,  and  polarised  in  400  mm.  tubes. 
The  percentage  of  sugar  in  the  sample  is  calculated  as 
follows  : — If  the  polarisation  of  the  half  normal  weight  of 
sample  is  say  24-8°,  and  that  of  the  half  normal  weight 
of  sample  together  with  the  normal  weight  of  refined 
sugar  is  127°,  the  polarisation  of  the  refined  sugar  is 
127 -24-8=  102-2°  ;     hence   the  volume  occupied    bv  the 

.    .         .     200x100      .nt.„  ...  .    ,   ,  *    Al 

solution   is-  rs?To —   =195*7   c.c,  that    occupied    by   the 
1022  l  J 

fibre    and    lead    precipitate    being    200-  195-7  =  4-3  c.c., 

and    the    true    percentage    of    sugar    in    the    sample    is 

(24-8  x  2)  x  195-7 

200 =48'°-  -L.E. 


Maple  products  ;    Three  new  preliminary  tests  for . 

A.  P.  Sy.     J.  Amer.  Chem.  Soc,  1908,  30,  1429—1431. 

Colour  test. — Fifteen  c.c.  of  syrup,  or  15  grms.  of  sugar 
with  enough  water  to  make  15  c.c,  are  treated,  in  a 
test-tube,  with  3  c.c.  of  pure  amyl  alcohol  and  1  c.c.  of  a 
20  per  cent,  solution  of  phosphoric  acid  ;  the  whole  is 
well  mixed,  and  allowed  to  stand  until  the  alcohol 
separates.  With  pure  maple  products,  the  alcoholie 
layer  always  shows  a  decided  brown  colour ;  with 
adulterated  samples,  the  colour  varies  from  a  very  pale,  to  a 
light  brown,  according  to  the  proportion  of  maple  product ; 
cane  products  containing  caramel  give  no  colour.  Foam 
test. — Five  c.c.  of  syrup  are  treated,  in  a  narrow  tube 
graduated  to  0-1  c.c,  with  10  c.c  of  water,  the  mixture 
is  vigorously  shaken  for  half  a  minute  and  allowed  to 
stand  for  10  minutes,  the  volume  of  the  foam  then  being 
read.  With  pure,  normal,  maple  products,  the  amount 
of  foam  is  never  less  than  3  c.c,  but  it  falls  below  this 
amount  in  the  case  of  adulterated  or  mixed  products. 
Volume,  of  basic  lead  acetate  precipitate. — The  author  recom- 
mends the  following  modified  method  : — Five  c.c.  of 
syrup,  or  5  grms.  of  sugar  with  water  to  make  5  c.c, 
are  treated,  in  a  25  c.c.  measuring  cylinder,  with  10  c.c. 
of  water  and  2  c.c.  of  basic  lead  acetate,  the  whole  is  well 
mixed  and  allowed  to  stand  for  20  hours,  the  volume  of 
tin-  sell  led  precipitate  then  being  read.  For  pure  maple 
products  this  will  be  over  3  c.c,  and  usually,  over  5  c.c; 
with  adulterated  products  the  volume  is  less. —  L.  E. 

Organic  non-sugar  [betaine]  ;  Technical  utilisation  of . 

!'.     Ehrlich.     Zentralbl.    Zuekerind.,     1908.    15,     1271. 

Chem.-Zeit.,  L908,  32.  Rep.  482. 
.Mdi.AssK.s  contains  up  to  7  per  cent.,  and  vinasse  from 
molasses  ap  to  IT  pet  cent,  of  betaine,  which  can  be 
readily  separated  by  prolonged  extraction  with  alcohol) 
and  concentration  of  the  alcoholic  solution.  From  the 
resulting    syrup,     betaine    hydrochloride    separates    on 

addition  of  hydrochloric  acid.  The  anhydrous  hydro- 
chloride  is   quite   stable,    bu1    is   completely    bydrolysed 

in  aqueOUB  solution.  [n  view  of  this,  the  salt  has  already 
been  extensively  used  in  medicine,  under  the  name  of 
*'  acidol,"  as  a  Substitute  for  hydrochloric  acid,  and  tin- 
author  suggests  that  it  would  be  useful  as  a  standard 
substance   for  alkalimetry. — A.  S. 


Enzyme  in  gzims  ;    Nature  of  the  soluble,  hydrating . 

Volcy-Boucher.  Bull.  d.  Sciences  Pharmacol.,  1908, 
15,  394—398.  Chem.  Zentr.  1908,  2,  1048—1049. 
The  author  examined  about  30  different  gums,  gum- 
resins,  gum-tannins,  and  resins  for  the  presence  of 
emulsin.  All  the  products  containing  gum,  with  the 
exception  of  the  kino  of  Pterocarpus  marsupium,  were 
found  to  contain  a  soluble  enzyme  capable  of  decomposing 
amygdalin.  Soluble  gums  were  more  active  than  insoluble 
ones.  The  action  of  gum-resins  was  greater,  the  larger 
the  content  of  soluble  gum  ;  the  gum-resins  of  Araucaria 
species  were  particularly  active.  Resins  free  from  gum 
had  no  action  on  amygdalin  ;  gum-tannins  acted  only 
slowly.  The  inactivity  of  Pterocarpus  marsupium  kino 
is  probably  due  to  the  high  content  of  tannin,  or  to 
destruction  of  the  enzyme  by  heating  in  the  preparation 
of  the  commercial  product.  There  appear  to  be  other 
hydrating  enzymes,  besides  emidsin,  present  in  gums  ; 
moringa  gum  contains  myrosin  in  addition  to  emulsin. 

—A.  S. 

Patents. 

Sugar  from  beetroot  and  cane  juices  ;  Process  for  extracting 

without  formation  of  molasses.     F.   Hlavati.     Fr. 

Pat.  389,378,  April  6,  1908. 

This  process  relates  to  the  working  up  of  sugar  juice, 
which,  on  leaving  the  diffusion  battery,  has  been  treated 
with  a  sufficient  quantity  of  a  suitable  sulphate  (iron 
sulphate)  to  convert  all  alkali  salts  into  sulphates.  At 
the  second  defecation  a  quantity  of  sulphide  (calcium 
sulphide)  is  added  with  the  lime,  so  that  during  the 
subsequent  saturation,  the  metallic  oxide  and  pectin 
substances  are  precipitated.  The  filtered  and  concen- 
trated juice  is  treated  with  so  much  ammonia  that  the 
calcium  salts  are  subsequently  precipitated  during 
sulphitation.  The  juice  is  then  filtered,  concentrated, 
and  eentrifuged.  The  mother  syrup  resulting  from  the 
last  operation  is  added  to  fresh  juice,  the  whole  being 
treated  as  before.  When  the  mother  syrup  is  sufficiently 
rich  in  alkali  sulphates,  the  latter  are  sepaiated  by 
crystallisation,  the  mother  liquor  containing  the  remainder 
of  the  sugar  being  added  to  fresh  juice. — L.  E. 

Sugar  juice  ;   Combined 
saturalnr  and  filter  for 

.  o.  Bonke.  Ger. 

Pat.  199,429,  Oct.  31, 
1906. 

The  saturation  -  cham- 
ber is  separated  from 
the  filter-chamber  above 
by  the  impermeable  par- 
tition, a.  which  is  pro- 
vided with  a  tube,  l>. 
extending  down  into  the 
sat .ura  t  ion- chamber. 
The  lower  part  of  this 
tube  is  branched,  and 
communication  bel ween 
it  and  the  filter- chamber 

can  lie  cut  off  by  means 

of  a  valve,  c.    Tin-  juice 

is  introduced  into  the 
satu  rat  l  o  n  -  eh  a  in  her 
through  the  tube,  '. 
and  the  carbon  dioxide 
or  other  lms  is   forced 

in    at     </.    the    valve,    C, 

being     closed.       When 

saturation  is  complete. 
d  is  closed,  c  is  opened. 
and  steam  or  coin 
pressed  air  is  intro- 
duced a!  /.  forcing  the 
saturated  juice  up 
through  the  tube,  /'. 
into  the  filter- chamber, 

and  through  the  layer 
of  filtering  material,  n,  the  filtered  juice  Rowing  out 
through     the    outlet,     p.      The     material     on     the     tiller 
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is  removed  by  mechanically  driven  scrapers,  and  falls 
down  through  the  tube,  b,  into  the  chamber,  h,  where  it 
is  compressed  by  means  of  the  piston,  g,  and  forced  out 
through  the  door,  z.  The  degree  of  compression  is 
regulated  by  means  of  a  weighted  lever  which  operates 
■gaiBBl  the  door,  z. — A.  S. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 


Malt ;  Respiration  of 
starch.  E.  Liihder. 
403. 


,   and   the   consequent  loss  of 

Z.   Spiritusind.,    1908,   31,  401— 


Two  samples  of  barley  and  one  of  rye  were  used.  Ten 
kilos,  of  each  were  steeped  for  48  hours,  lime-water  being 
added  to  disinfect  the  grain.  The  pieces,  being  too 
small  to  be  worked  on  a  floor,  were  grown  in  boxes  with 
perforated  bottoms,  at  temperatures  ranging  from  54 
to  64°  F.  The  starch  content  of  the  raw  grain  and  of  the 
green  malts  after  8  and  IS  days  respectively  was  deter- 
mined by  Maercker's  method.  Owing  to  the  difficulty 
of  weighing  a  true  sample  of  wet  malt,  all  determinations 
were  made  on  250  corns  and  calculated  on  the  known 
weight  of  250  corns  of  raw  grain.  In  the  8-day  old 
malts  the  acrospire  had  reached  the  apex  of  the  corns, 
while  in  that  18  days  old,  it  was  twice  as  long.  The 
author  finds  that  in  8  days  growth  the  barleys  lost  8-4  per 
cent,  and  the  rye  54  per  cent,  of  their  starch,  while  in 
18  days  the  losses  had  increased  to  31  and  32  per  cent, 
respectively.  To  decide  whether  the  constant  removal 
by  diffusion  through  the  perforations  in  the  bottom  of 
the  malting  boxes,  of  the  carbon  dioxide  produced,  had 
unduly  stimulated  the  respiration  of  the  grain,  two  pieces 
were  worked  for  20  days  at  66°  F.  with  one  of  the  malting 
boxes  placed  in  an  outer  case  to  retain  the  carbon  dioxide. 
Both  showed  a  loss  of  48  per  cent,  of  their  starch.  The 
author  points  out  the  error  which  is  imported  into  distillery 
calculations  by  assuming  the  starch  content  of  such 
,:  well-grown  "  malt  as  being  the  same  as  that  of  the 
raw  barley. — R.  L.  S. 

Malt  analysis ;  determination  of  extract.  II.  H.  A. 
Hunicke.  J.  Amer.  Chem.  Soc,  1908,  30,  1431—1443. 
(See  also  this  J.,  1904,  1106.) 

The  author  has  shown  by  numerous  experiments  on  the 
determination  of  malt  extract,  that  in  filtering  the  mash, 
the  first  portion  of  the  filtrate  is  of  considerably  lower 
density  than  the  later  fractions.  Frequent  stirring  during 
mashing,  besides  increasing  the  density  of  the  whole 
filtrate,  is  a  partial  remedy  for  the  non-uniformity  of  the 
fractions,  but  to  reduce  this  error  to  a  negligible  amount, 
it  was  found  necessary  to  dilute  the  hot  mash  with  hot 
water.  The  author  recommends  the  following  method 
for  determining  extract : — Fifty  grms.  of  malt  are  ground 
to  finest  powder  if  the  maximum  extract  is  required,  or 
in  the  Seek  mill  set  at  25  for  the  practical  yield.  The 
ground  malt  is  caught  in  a  copper  beaker  (500 — 600  c.c. 
capacity) ;  200  c.c.  of  water,  at  such  a  temperature 
that  the  mixture  may  be  at  45°  C,  are  added,  the  whole 
being  heated  in  a  water-bath,  with  regular  stirring. 
With  the  apparatus  used,  the  author  found  it  preferable 
to  give  the  charge  a  rotary  motion  (6  rotations  every 
5  minutes)  by  means  of  a  thermometer  serving  as  a  stirring 
rod.  After  30  minutes'  digestion  at  45°  C,  the  temperature 
is  allowed  to  rise  1°  C.  per  minute  until  it  reaches  70°  C, 
at  which  point  it  is  kept  for  1  hour.  Ten  c.c.  of  mercuric 
chloride  solution  (of  such  concentration  that  the  diluted 
wort  may  contain  0002  per  cent,  of  the  salt)  and  200  grms. 
of  water  at  70°  C.  are  now  added.  (Mercuric  chloride 
completely  inhibits  the  action  of  diastase.)  The  whole  is 
stirred  during  the  addition  of  the  water,  which  takes 
10  minutes,  and  for  5  minutes  longer.  The  mash  is  cooled 
and  made  up  with  cold  water  to  450  grms.,  vigorously 
stirred,  and  filtered.  The  first  150  c.c.  of  filtrate  are 
returned  to  the  filter,  300  c.c.  being  then  collected 
for  a  specific  gravity  determination.  The  author 
considers  that  with  a  properly  designed  mechanical 
stirring  apparatus,  and  electrically  heated  water-baths 
in  which  the  water  is  made  ta  ,, circulate,  the 
process    is    the    best   available.      In    some    further   ex- 


periments, he  has  shown  that  the  grain  residues  retain 
a  portion  of  the  extract  very  tenaciously,  and  that  the 
paper  used  for  filtering  the  wort  has  a  similai  effect, 
though  only  to  a  slight  extent.  He  has  also  confirmed 
an  earlier  observation  made  by  himself  to  the  effect 
that  the  smaller  the  amount  of  malt  taken  for  analysis, 
the  lower  is  the  percentage  of  extract.  His  results 
indicate  that  the  decreased  yield  :s  primarily  due  to 
the  retarding  effect  of  dilution  on  the  diastatic  action. 

— L.  E. 

Patents. 

Alcohol,  low  wines,  and  raw  or  other  spirits  and  the  like  ; 

Apparatus  for  the  distillation  of .     E.  R.  Royston, 

Liverpool.     From  Victoria  Distillery  Co.,  Hong  Kong. 
Eng.  Pat.  7479,  April  4,  1908. 

The  apparatus  consists  essentially  of  a  number  of  com- 
municating cauldrons  or  stills,  a  distilling  and  rectifying 
column,  and  cooling  and  refrigerating  vessels,  with  the 
necessary  connections  so  arranged  that  the  wash  passes 
through  the  whole  system  of  the  vapour  condensing  and 
cooling  parts  of  the  apparatus  for  preheating  it  prior 
to  its  entry  into  the  distilling  column.  The  first  cauldron 
is  mounted  above  a  furnace,  and  the  second  one,  which 
is  divided  into  two  sections,  in  a  flue  communicating  with 
the  furnace.  The  rectifying  column  is  disposed  above  the 
second  cauldron.  The  wash  flows  fiom  the  supply  tank 
to  the  lower  end  of  the  refrigerating  column,  up  through 
the  latter,  and  then  through  the  wash  or  cooling  cylinder, 
and  in  its  passage  through  these  vessels  is  heated  by 
means  of  coils  through  which  the  vapours  fiom  the 
rectifying  column  pass  in  the  opposite  direction.  From 
the  cooling  cylinder,  the  wash  passes  to  the  lower  end 
of  the  rectifying  column,  whence  it  falls  into  the  upper 
section  of  the  second  cauldron,  flowing  then  in  turn  to 
the  lower  section  of  the  latter  and  then  to  the  first  cauldron. 
The  vapour  from  the  first  cauldron  passes  in  turn  through 
the  lower  and  upper  sections  of  the  second  cauldron  on 
its  way  to  the  rectifying  column,  and  then  from  the 
top  of  the  column  to  the  cooling  and  condensing  coils. 
An  auxiliary  water-cooled  condenser  may  be  interposed 
between  the  refrigerating  and  cooling  vessels. — A.  S. 

Rectifying  column.     E.  G.  Hager  and  A.  Gebauer.     Ger. 
Pat,  200,980,  Nov.  5,  1907. 

The  column  is  provided  with  a  number  of  plates  in  the 
usual  manner,  each  of  which  is  connected  to  the  one 
next  below  by  an  overflow  tube.  The  plates  are  arched 
and  are  arranged  in  pairs  ;  the  upper  one  of  each  pair 
extends  on  all  sides  to  the  wall  of  the  column  and  is 
provided  with  a  central  opening  for  the  vapour  ;  the  lower 
one  has  no  opening,  but  does  not  extend  to  the  wall  of 
the  column,  thus  leaving  an  annular  passage  for  the 
vapour.  The  column  is  preferably  mounted  above  a 
still  filled  with  water,  into  which  the  crude  spirit  is 
introduced  in  the  form  of  vapour. — A.  S. 

Wines  and  alcohols  ;    Constant  pressure  filter  for . 

F.  P.  Vidal  and  J.  Sicard.     Fr.  Pat.  389,323,  April  17, 
1908. 

The  apparatus  includes  a  wicker-lined,  truncated,  conical 
receiver,  provided  with  a  perforated,  false  bottom  near 
the  narrow  end.  The  receiver  contains  a  cylindrical 
wicker  basket  on  which  is  mounted  a  plaited  filtering 
membrane  ;  one  end  of  this  membrane  (that  near  the 
narrow  end  of  the  receiver)  is  tied  up,  and  the  open  end 
of  the  bag-shaped  filter  thus  formed  is  hermetically 
joined  to  the  broad  end  of  the  receiver.  A  pipe,  provided 
with  a  cock,  passes  through  the  broad  end  of  the  receiver 
and  connects  the  filter  with  the  reservoir  containing  the 
liquid  to  be  filtered.  This  reservoir  is  connected  to  a 
pump  by  a  pipe  which,  passing  vertically  downwards 
in  the  reservoir,  is  curved  upwards  at  its  lower  extremity 
and  has  an  enlarged  orifice.  The  reservoir  is  provided 
with  a  valved  discharge  cock  in  order  to  maintain  any 
constant  pressure  desired.  The  filtered  liquor  passes 
through  the  perforated  false  bottom  of  the  receiver  and 
thence  to  the  collecting  vessel.  Any  gas  which  accumu- 
lates in  the  receiver  is  allowea  to  escape  from  time  to 
time  by  a  cock  at  the  top  of  the  receiver. — L.  E. 
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Alcoholic  beverages  ;    Process  of  partial  purification  and 

of    rapid    maturation    of .     A.    Haeck.     Fr.    Pat. 

389,333,  Mar.  11,  1908. 

The  liquor  is  heated  in  a  vessel  under  a  pressure  diminished 
to  any  desired  extent,  sufficient  air  being  admitted  to 
this  vessel  to  carry  over  the  vapour.  The  objectionable 
constituents  which  are  volatilised,  pass  to  a  condenser, 
the  condensed  liquid  being  collected  in  a  receiver. — L.  E. 

Spirits,   especially  cognac  ;    Ageing  and  improving . 

P.  Schlichting  and  S.  Cohn.     Ger.  Pat.  200,395,  Oct.  24, 
1906. 

The  ageing  of  spirits  is  generally  attributed  to  a  gradual 
oxidation  of  the  higher  alcohols  and  aldehydes,  and 
esterification  of  the  acids  formed.  According  to  the 
present  process,  the  spirit  is  subjected  to  the  joint  action 
of  hydrogen  peroxide,  manganese  peroxide,  and  powdered 
charcoal.  The  oxidation  and  esterification  are  stated 
to  be  completed  in  a  few  days,  and  the  spirit  is  then 
filtered.— A.  S. 

Alcohol ;      Process     of     combined     denaturalisation     and 

carburation  of .     A.  J.  Durupt,  Paris.     Eng.  Pat. 

17,841,  Aug.  6,  1907.     Under  Int.  Conv.,  Aug.  8,  1906. 

See  Fr.  Pat.  368,713  of  1906 ;  this  J.,  1907,  29.— T.  F.  B. 


XVIII.— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(A.)— FOODS. 

Cocoanut  oil  [and  palm-kernel  oil  in  hitter]  and  lard  ; 

Detection     of .     G.     Fendler.     Arbb.     aus     dem. 

Pharm.    Inst.    d.    Univ.    Berlin,    1908.     Chem.    Zentr., 
1908,  2,  911—912. 

The  author  makes  use  of  the  high  content  of  lauric  and 
myristic  acids  in  cocoanut  and  palm-kernel  oils  in  order 
to  detect  the  latter  in  butter  and  lard,  by  determining : 
(1),  differences  in  the  solubility  of  the  non-volatile  fatty 
acids  in  60  per  cent,  (by  vol.)  alcohol ;  and  (2),  differences 
in  the  boiling  points  of  the  ethyl  esters  prepared  from  the 
fats.  (1).  After  the  determination  of  the  Reichert- 
Meissl  value,  the  residue  in  the  distilling  flask  is  dissolved 
in  50  c.c.  of  petroleum  ether,  and  25  c.c.  of  the  solution 
are  allowed  to  evaporate  in  a  200  c.c.  flask  in  presence  of 
10  grms.  of  dry  powdered  pumice.  50  c.c.  of  alcohol 
of  sp.  gr.  0-9123  (at  15°  C.)  are  then  added,  and  the 
mixture  allowed  to  stand  for  1  hour  at  15°  C,  with  frequent 
agitation.  10  c.c.  of  the  filtered  solution  are  titrated 
with  Ar/10-alkali,  and  the  number  of  c.c.  used,  multiplied 
by  10,  is  called  the  "  alcohol-solubility  value."  It 
amounts  to  40—48  for  butter,  14—18  for  lard,  192-5— 
205  for  cocoanut  oil,  and  188  for  palm-kernel  oil.  (2).  On 
fractional  distillation  of  the  ethyl  esters  prepared  from 
the  fat,  the  portion  distilling  between  240°  and  300°  C. 
will  be  larger,  the  greater  the  content  of  glycerides  of 
lauric  and  myristic  acids  in  the  fat,  that  is  the  more 
cocoanut  or  palm-kernel  oil  there  is  present.  85  grms. 
of  the  melted  fat  are  mixed  with  petroleum  ether  (40  c.c. 
in  the  case  of  butter  or  60  c.c.  for  lard)  and  then  with 
N/l  alcoholic  alkali  (70  c.c.  for  butter,  60  c.c.  for  lard) ; 
the  mixture  is  shaken  until  it  becomes  clear  and  allowed 
to  stand  overnight.  After  addition  of  100  c.c.  of  99  per  cent, 
alcohol  and  200  c.c.  of  water,  the  petroleum  ether  solution 
of  the  esters  is  separated  from  the  soap  solution,  washed 
repeatedly  with  alcohol  and  water,  and  the  petroleum 
ether  distilled  off.  The  residual  esters  are  then  fractionally 
distilled,  and  the  portion  coming  over  below  300°  C. 
(uncorr.)  measured,  the  number  of  c.c.  being  termed  the 
'■  distillate  value."  This  amounts  to  2-5 — 6-1,  generally 
3 — 4  for  butter,  37 — 42  for  cocoanut  oil  and  palm-kernel 
oil,  and  0-5 — 1-1  for  lard. — A.  S. 

I. a  rd  and  other  fate  ;    Determination  of  water  in . 

K.    Rachel   and    W.    Schellena.     X.    Untersuch.    Nahr. 
Qenunm.,   1908,  16,  161-    L85. 

It  was  found  by  Polenske  (Arb.  a.  d.  Kaiserl.  QeBund- 
heitsamte,  1907,  25,  5<>r>)  that  anhydrous  lard  dissolved 


about  0-45  per  cent,  of  water  at  96°  C,  and  about  0-15  per 
cent,  at  42°  C,  and  that  it  was  possible  to  determine 
the  amount  of  water  between  these  limits  from  the  tem- 
peratures at  which  the  melted  filtered  fat  became  turbid. 
In  the  authors'  experiments  with  5  samples  of  lard  of 
different  origin,  the  following  results,  in  substantial 
agreement  with  Polenske's  figures,  were  obtained : — 

Water,  per  cent.  . .  0-45  0-40  0-35  0-30  0-25  0-20  0-15 
Average    turbidity 

temperature,  °C.     95-2     90-8     85-0     75-8     64-6       53-2      41-2 

Polenske's  method  is  therefore  recommended  as  giving 
more  accurate  results  in  the  determination  of  water  in  lard 
than  the  tedious  official  German  method.  Of  the 
numerous  samples  of  lard  examined,  few  contained  more 
water  than  0-2  per  cent.,  and  none  more  than  0-3  per 
cent.  ;  and  the  author  therefore  agrees  with  Polenske 
that  lard  should  not  show  a  turbidity  temperature 
exceeding  75°  C.  The  method  is  not  applicable  to  the 
examination  of  tallows,  for  it  was  found  that  samples 
containing  the  same  proportion  of  water  showed  widely 
discordant  turbidity  temperatures. — C.  A.  M. 

Patents. 

Food  for  cattle  ;   Manufacture  of .     A.  Zimmermann, 

London.     Eng.  Pat.  27,549,  Dec.   13,  1907. 

The  saccharine  fibrous  product  obtained  by  treating 
wood,  moss-litter,  etc.,  as  described  in  Eng.  Pats.  258  of 
1900  and  12,588  of  1901  (this  J.,  1900,  1028  ;  1901,  1008), 
is  extracted  with  hot  water  to  remove  the  sugar,  and  the 
insoluble  woody  residue  is  dried  until  it  contains  about 
20  per  cent,  of  moisture.  A  portion  of  the  extracted 
sugar  is  converted  by  fermentation  into  alcohol  and 
removed  by  distillation.  The  residual  unfermented 
saccharine  and  other  organic  substances  are  then  con- 
centrated to  a  syrup  containing  about  20  per  cent,  of 
water,  which  is  added  to  the  dried  woody  portion,  and 
the  mixture  is  incorporated  with  an  equal  weight  of 
molasses.     (See  also  this  J.,  1908,  826.)— W.  P.  S. 

Flour  ;    Process  for  the  production  of  a  digestible 

from  bran.     T.  Schluter,  jun.,  Foerderstedt,  Germany. 
U.S.  Pat.  897,854,  Sept.  1,  1908. 

Bran  is  mixed  with  boiling  water  to  a  thin  pulp,  then 
heated  quickly  to  a  temperature  of  100°  C,  dried  at  a 
temperature  of  about  70°  C,  and  the  solid  mass  obtained 
ground  to  a  flour. — W.  P.  S. 

Carbon   dioxide   gas   [for   aerated   waters,    etc.] ;    Process 

of  producing  sterilised with  disinfectant  properties. 

E.  Bouchaud-Praceiq.     Fr.  Pat.  388,970,  June  14,  1907. 

Carbon  dioxide  gas,  for  aerating  and  purifying  water,  etc., 
is  produced  by  adding  a  small  quantity  of  water  to  the 
contents  of  a  cartridge  consisting  of  a  mixture,  in  molecular 
proportions,  of  an  alkali  bicarbonate  and  a  salt  of  a  metal 
forming  an  insoluble  carbonate,  e.g.,  gypsum  or  alabaster, 
to  which  is  added  a  small  quantity  of  salt,  e.g.,  an  alkali 
peroxide,  percarbonate,  or  perborate,  which  evolves 
oxygen  and  ozone  when  moistened.  Before  mixing,  the 
alkali  bicarbonate  and  other  salts  are  sterilised  by  menus 
of  ozone  ;  the  gypsum,  etc.,  is  sterilised  by  heating.  The 
cartridge  is  preferably  made  up  in  two  envelopes,  an 
inner  one  of  gauze  and  an  outer  one  of  paraffined  paper  ; 
the  latter  is  removed  before  use. — A.  G.  L. 

Butter  substitute.     A.  G.  Fabre.     Fr.  Pat.  389,093,  Mar.  18. 

1908. 

To  75  parts  of  melted  beef-fat  arc  added  20  parts  of  milk 
and  5  parts  of  liquorice.  The  mixture  is  then  worked, 
filtered,  and  poured  into  moulds. — W.  P.  N. 

Milk;    Process  for  drying .     P.   Plumey,      Fr.    I'nt . 

389,127,  April  10,  1908. 
Tin:  milk  is  evaporated  under  reduced  pressure  to  the 
consistency  of  a  paste,  and  then  placed  in  a  trough,  from 
which  a  roller  delivers  it  on  to  a  second  roller,  which  in 
turn  deposits  ;i  film  of  the  milk  on  to  the  surface  of  a  third 
roller.      The    latter    roller    is    heated    internally    by    means 

of  boiling  water,  which  is  introduced  through  a  pipe  pas 
through  the  axle  and  reaching  nearly  to  the  upper  pari 
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of  the  roller.  The  dry  film  of  milk  is  removed  from  the 
hot  roller  by  means  of  a  scraper.  This  second  part  of  the 
drving  process  is  carried  out  under  atmospheric  pressure. 

— W.  P.  S. 

Liqukls  of  all  kinds,  especially  mill;  blood,  blood-scruni, 
and  other  albumin  solutions  ;  Process  for  the  concen- 
tration and  drying  of .     W.  Eichholz.     Ger.  Pat. 

199.993.  Aug.  16,  1907. 

The  liquid  is  saturated  with  compressed  air  and  then 
injected,  in  a  fine  stream,  into  a  vacuum  chamber,  which 
may  be  heated. — A.  S. 

Milk  ;    Prest nation    of by   removal   of   the   oxygen 

contained  in  it.     A.   Fliigge.     Ger.  Pat.   201.225,  April 
18,  1907. 

The  milk  is  treated  with  freshly- precipitated  ferrous 
carbonate  in  the  proportion  of  about  002  grm.  per  litre. 
Oxygen  and  sulphur  compounds  (hydrogen  sulphide) 
are  thus  removed,  and  the  iron  oxide  formed  or  the 
unaltered  carbonate  have,  it  is  stated,  no  injurious  action 
on  the  taste  or  quality  of  the  milk. — A.  S. 

Food  product ;    Nitrogenous .     K.  Okazaki,  Assignor 

to  H.  Yenjo,  Tokyo.     U.S.  Pat.  897,392,  Sept.  1,  1908. 

See  Fr.  Pat.  376,373  of  1907  ;  this  J.,  1907,  1025.— T.  F.  B. 

Coffee  ;  Treatment  of .     J.  F.  Mever,  L.  Roselius,  and 

K.   Wimmer,   Bremen,   Germany.  *  U.S.   Pat.   897,763, 
Sept.   1,   1908. 

See  Fr.  Pat,  364,389  of  1906  ;  this  J.,  1906,  903.— T.  F.  B. 

Coffee  ;    Preparation  of  .     J.  F.  Meyer,  L.  Roselius, 

andK.  Wimmer,  Assignors  to  Kaffee-Handels  Akt.-Ges., 
Bremen,  Germany.     U.S.  Pat.  897,840,  Sept,  1,  1908. 

See  Ft.  Pat,  364,389  of  1906  ;  this  J.,  1906,  903.— T.  F.  B. 

Tea  product  and  process  of  making  same.  J.  F.  Meyer 
and  K.  Wimmer,  Bremen,  Germany.  U.S.  Pat.  897,764, 
Sept.  1,  1908. 

See  Fr.  Pat.  368,804  of  1906  ;  this  J.,  1907,  30.— T.  F.  B. 

Liquids  ;    Process  and  means  for  treating to  prevent 

their  fermentation.     E.   W.   Kuhn.     Fr.    Pat.    389,270, 
April  15,  1908.     Under  Int.  Conv.,  April  16,  1907. 

See  Eng.  Pat.  8823  of  1907  ;   this  J.,  1908,  764.— T.  F.  B. 

Alimentary  preparations  by  means  of  cereals ;  Manu- 
facture of .     L.  C.  Reese.     Fr.  Pat.  389,656,  April 

27,  1908.     Under  Int.  Conv.,  Jan.  22,  1908. 

See  Eng.  Pat.  1528  of  1908;  this  J.,  1908,  764.— T.  F.  B. 


(B.)— SANITATION;    WATER    PURIFICATION. 

Sewage    sludge   as   a   manure.     Times,    Sept.    28,    1908. 
[T.R.] 

In  the  spring  of  1905  the  Board  of  Agriculture  were 
approached  by  the  Royal  Commission  on  Sewage  Disposal 
with  the  view  of  obtaining  facilities  for  testing  under 
practical  conditions  the  value  of  various  sewage  sludges 
as  manures  for  crops.  The  Board  made  arrangements 
with  several  experimental  stations  to  carry  out  the  tests, 
and  the  results  of  these  have  now  been  published  as 
a  Parliamentary  Paper  [Cd.  4286].  Seven  different 
sludges  have  been  tried  on  mangels  and  turnips,  on  hay, 
on  grassland  in  ordinary  farm  conditions,  and  on  wheat 
at  the  pot  culture  station  of  the  Woburn  Experimental 
Farm.  The  results  have  in  no  case  justified  the  hope  that 
sewage  sludge  is  likely  to  be  used  extensively  as  a  manure. 
All  through  the  series  of  experiments  there  has  been  a 
strong  similarity  in  the  action  of  the  various  Bludges, 
which,  on  the  whole,  have  produced  little  effect  on  the 
crops,  so  that  their  manurial  value  is  a  very  doubtful 
quantity,  especially  when  applied  to  quick-growing  crops. 


Patents. 

Water-purifying  [clarifying]  apparatus.    F.  Grimm,  Halle, 
Germany.     Eng.  Pat.  7505,  April  4,  1908. 

The  apparatus  is  intended  for  tho  removal  of  mud£from 
water.  It  consists  of  a  tank  divided  longitudinally  into 
two  portions;  at  the  bottom  of  the  two  chambers  thus 
formed,  are  provided  a  number  of  funnel-shaped  de- 
pressions, each  fitted  with  a  discharge  pipe  connected  to  a 
main  through  which  the  mud  is  carried  away.  The 
water  enters  the  tank  at  one  end,  after  having  passed 
through  a  sand-trap,  and  the  mud  is  deposited  in  the 
funnels  :  baffle-plates  placed  above  the  funnels  cause  the 
lighter  portions  of  the  mud  to  settle  quickly.  The  clarified 
water  leaves  the  tank  at  the  opposite  end  to  the  inlet. 
The  mud  collecting  in  the  discharge  pipes  of  the  funnels 
is  forced  into  the  main  pipe  by  means  of  compressed  air, 
a  travelling  platform  carrying  pipes  which  fit  into  the 
funnels  being  provided  for  this  purpose. — W.  P.  S. 

Waste-waters    containing    cyanides    and   sulphocyanides  ; 

Process   of   freeing from    poison.     P.    Goldberg, 

Assignor  to  Chem.  Fabr.  Florsheim  Dr.  H.  Noerdlinger, 
Florsheim  on  the  Maine,  Germany.  U.S.  Pat.  897,735, 
Sept.  1,   1908. 

The  water  is  acidified  and  a  current  of  hot  air  is  blown 

through  it  in  order  to  drive  off  the  poisonous  compounds 

present. — W.  P.  S. 

( C.)— DISINFECTANTS. 

Cresols  ;  Disinfecting  pgwer  of  the  three  isomeric when 

mixed  with  soaps.  H.  Schneider.  Arcb.  Hyg.,  1908, 
67,  1—34.  Chem.  Zentr.,  1908,  2,  896. 
Comparative  experiments  showed  that  in  presence  ot  a 
linseed  oil  soap  rich  in  fatty  acids,  there  is  no  notable 
difference  in  the  bactericidal  power  of  the  three  individual 
cresols,  and  that  mixtures  of  the  three  isomerides  act 
more  uniformly  and  somewhat  better  than  the  individual 
compounds. — A.  S. 

Patents. 

Fertiliser;    Insecticide .     F.   G.   Dokkenwadel.     Fr. 

Pat.  389,720,  April  29,  1908. 

See  U.S.  Pat.  888,148  of  1908  ;  this  J.;  1908,  635.— T.  F.  B 


XIX.— PAPER,    PASTEBOARD,    &c. 

Rag  half -stuffs ;  Manufacture  of  commercial .  W.  Ebert. 

Papier-fabrikant,    1908,    6,    1619—1622,    1677—1681, 
1794_1798. 

The  enormous  development  of  commercial  half-stuffs 
made  from  wood  and  straw  has  created  a  demand  for 
similar  pulps  prepared  from  rags.  The  idea  that  rags 
could  only  be  worked  successfully  in  the  paper  mill 
itself  has  been  overcome  with  some  difficulty,  and  this 
prejudice,  together  with  the  fact  that  the  purchaser 
of  rag  pulps  is  more  dependent  on  the  integrity  of  the 
seller  than  the  purchaser  of  raw  rags,  calls  for  the  exercise 
of  the  greatest  care  on  the  part  of  the  manufacturer  of 
the  half-stuff.  Records  should  be  kept  at  every  stage 
of  the  process.  Such  records  include  the  determination 
of  the  losses  incidental  to  threshing,  cutting,  and  dusting, 
records  of  the  proportion  and  concentration  of  the  alkali 
used  for  boiling  each  class  of  rag,  the  pressure  and  time 
of  boiling,  the  loss  of  weight  suffered  in  boiling,  the  time 
of  washing,  etc.  The  changes  which  take  place  in  the 
composition  of  the  alkaline  liquor  from  hour  to  hour, 
during  boiling,  afford  a  valuable  control  of  the  suitability 
or  otherwise  of  the  conditions  adopted.  These  changes 
may  be  conveniently  followed  by  the  method  proposed 
by  Stepanoff,  which  consists  in  determining  the  electrical 
conductivity  of  the  lye  at  regular  intervals  of  time.  It  is 
sometimes  advantageous  to  wash  the  rags  with  hot  water 
and  soap  in  the  rotary  boiler  before  boiling ;  it  is  always 
best  to  wash  them  with  hot  water  in  the  boiler  after 
boiling,  because  the  impurities  are  then  in  the  most 
soluble  condition  and  the  rags  are  most  receptive. 
Washing  is  completed  in  the  breaking  engine,  and  the 
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end  of  the  washing  should  always  be  controlled  by  testing 
with  phenolphthalein,  since  any  residual  alkali  may  be 
the  cause  of  serious  irregularities  in  the  subsequent 
bleaching  process.  The  breaking  operation  is  one  of  the 
most  important  of  the  whole  series,  as  the  half-stuff 
may  easily  be  spoilt  by  beating  too  short  or  too  "  wet." 
This  operation  must  be  modified  by  experience,  according 
to  the  strength  and  texture  of  the  rags  under  treatment, 
and  should  be  controlled  by  microscopic  observations. 
It  will  be  found  convenient  to  run  the  washed  and  broken 
half-stuff  over  a  "  presse-pate  "  before  bleaching,  as  this 
eliminates  residual  dissolved  impurities,  facilitates  records 
of  the  losses  due  to  washing  and  breaking,  and  permits 
the  use  of  highly  concentrated  stuff  in  the  bleaching 
engine.  The  statistics  of  the  bleaching  process  should 
be  carefully  recorded,  i.e.,  proportion  of  fibre,  con- 
centration of  chlorine,  proportion  of  chlorine  to  fibre, 
alkalinity  or  acidity  of  mixture,  ■  temperature,  time, 
decrease  of  chlorine  strength  during  bleaching,  increase 
of  acidity,  quantity  of  acid  added,  loss  of  fibre  substance, 
etc.  Electrolytic  bleach  liquor  is  better  than  bleaching 
powder,  on  account  of  the  absence  of  alkalinity  and  the 
consequent  non-necessity  for  the  use  of  acid.  The 
simultaneous  action  of  acid  and  hypochlorite  is  a  frequent 
cause  of  the  formation  of  oxycellulose  and  subsequent 
yellowing  of  the  pulp.  Acidimetric  determinations  in 
the  presence  of  bleach  must  be  made  after  the  addition 
of  hydrogen  peroxide  and  standard  sodium  hydroxide, 
using  phenolphthalein  as  indicator.  Samples  of  liquor 
may  be  drawn  from  the  engine  by  fixing  a  piece  of  wire 
gauze  over  the  mouth  of  a  funnel,  inserting  it  in  the  pulp 
and  passing  a  pipette  down  the  stem. — J.  F.  B. 

Sulphite  wood  pulp  digester  ;   Explosion  of  a .     [T.R.] 

Papier-Zeit.,   1908,  33,  2695. 

On  June  28th  at  Kotka  in  Finland  a  sulphite  wood  pulp 
digester  of  27  cb.m.  capacity  burst  at  a  pressure  of 
9  atmospheres  with  disastrous  results.  The  digester  was 
designed  for  a  working  pressure  of  10  atmospheres,  but  as 
a  general  rule  had  not  been  used  at  a  higher  pressure  than 
6 — 6-5  atmospheres.  The  rupture  occurred  along  the 
welded  seam  connecting  the  cylindrical  portion  of  the 
digester  with  the  conical  bottom ;  this  latter  portion 
remained  in  its  place,  but  the  rest  of  the  boiler  was  blown 
through  the  roof  to  a  distance  of  175  metres  from  its 
original  position.  The  cause  of  the  explosion  was  readily 
traced  to  the  deficient  welding  of  the  seam.  The  thick- 
ness of  the  plates  was  22  mm.,  but  along  the  seam  which 
burst,  the  welding  had  only  united  to  a  depth  of  3 — 5  mm. 
from  the  outside  ;  on  the  inside  the  joint  was  not  welded. 
Subsequent  examination  showed  that  several  other  boilers 
made  by  the  same  firm  were  defective  at  the  same  seam, 
although  all  the  other  seams  were  soundly  welded.  The 
makers  explained  that  in  the  construction  of  the  digester 
this  was  the  last  joint  to  be  welded,  and  that,  until 
recently,  they  found  it  extremely  difficult  to  weld  it  on 
both  sides  ;    this  difficulty  has  now  been  overcome. 

—J.  F.  B. 
Patents. 

Indurated  fibre  [paper]  ;   Process  for  manufacturing . 

I.  W.  Marshall,  Assignor  to  T.  E.  Marshall,  Yorklyn, 
Del.     U.S.  Pat.  897,758,  Sept.  1,  1908. 

A  number  of  sheets  of  vegetable  paper  possessing  a  soft 
and  porous  texture  are  independently  treated  with  a 
solution  of  zinc  chloride,  and  after  the  excess  of  solution 
lias  been  removed,  the  sheets  are  pressed  into  intimate 
contact  between  two  heated  cylinders,  the  upper  cylinder 
being  maintained  at  a  temperature  twice  as  high  as  that 
of  the  lower  one.  The  single  sheet  thus  obtained  is 
cooled  in  air  and  then  passed  through  a  series  of  water 
baths  until  all  traces  of  zinc  chloride  have  been  removed. 
The  sheet  is  then  dried  and  finally  passed  between 
calendar  rollers. — P.  F.  0. 

Cellulose     [acetylaled]     derivatives     and     their    solutions  f 

Preparation  of .     Knoll  und  Co.     First  Addition, 

dated  April  16,  1908,  to  Fr.  Pat,  .'{76,578,  April  10,  1907 
(this  J.,  1907,  988). 

In  the  production  of  solutions  of  oellulose  aoetate  by  the 
action  of  a  mixture  of  acetic  anhydride,  acetic  acid,  and 


sulphuric  acid  upon  cellulose,  the  subsequent  action  of 
the  contained  sulphuric  acid  on  the  dissolved  cellulose 
derivative  is  inhibited  by  the  addition  of  a  salt  of  nitric 
acid,  e.g.,  ammonium  nitrate,  equivalent  to  the  quantity 
of  sulphuric  acid  present.  The  latter  acid  is  neutralised 
by  the  base  of  the  nitrate,  whilst  the  liberated  nitric  acid, 
exerts  a  bleaching  action  on  the  solution  and  combines 
with  the  cellulose  to  form  a  mixed  ester. — J.  F.  B. 

Alkali-cellulose  xanthate  ;    Preparation  of  powdered  soluble 

.     H.  Lyncke,  Berlin.     Eng.  Pat.  8023,  April  10, 

1908.     Under  Int,  Conv.,  Sept.  21,  1907. 

See  Fr.  Pat.  388,915  of  1908  ;  this  J.,  1908,  956.— T.  F.  B. 

Cellulose  derivatives  and  their  solutions  ;  Manufacture  of 

.     G.  W.  Johnson,  London.      From  Knoll  und  Co., 

Ludwigshafen  on  Rhine,   Germany.     Eng.   Pat.   8727, 
April  21,  1908. 

See  Addition  of  April  16,  1908,  to  Fr.  Pat.  376,578  of  1907  ; 
preceding. — T.  F.  B. 


Viscose,  etc.  ;    Filaments  from . 

See  V. 


U.S.  Pat.  896,715. 


Viscose  solutions  free  from  sulphides  ;  Preparation  of 

Fr.  Pat.  389,284.     See  V. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 

ESSENTIAL    OILS,    AND    EXTRACTS. 

Codeine  ;    Characters  of .     D.  B.  Dott.     Pharm.  J., 

1908,  81,  108. 

The  official  B.P.  characters  and  tests  may,  according 
to  the  author,  be  usefully  corrected  and  amplified  as 
follows  : — Occurring  in  octahedral  prisms.  Solubility,  in 
ether  of  sp.  gr.  0735,  1 :  30  ;  in  pure  ether,  nearly  1 :  50 ; 
in  90  per  cent,  alcohol,  1  :  1-6 ;  in  chloroform, 
approximately  1:1.  Melting  point,  156°  C.  A  fragment 
warmed  with  sulphuric  acid  to  which  a  minute  particle 
of  sodium  arsenate  is  added,  develops  a  strong  blue 
colour. — J.  O.  B. 

Kola  ;  Chemistry  of  fresh .     Preparation  of  crystalline 

kolatin.     A.  Goris.     Ber.  deutsch.   pharm.   Ges.,   1908, 
18,  345—354. 

Kolatin,  C8H804,  was  prepared  from  sterilised  kola 
nuts  by  a  method  previously  described  (this  J.,  1907, 
713).  When  crystallised  from  water  it  melts  at  148°  C, 
and  is  optically  inactive.  It  gives  an  emerald-green 
coloration  with  ferric  chloride,  changing  to  red  on  the 
addition  of  ammonia,  or  violet  with  sodium  carbonate. 
It  is  faintly  acid  to  litmus,  and  reduces  Folding's  solution, 
and  ammoniacal  silver  nitrate.  It  is  precipitated  by 
lead  acetate,  but  not  by  albumin.  Its  physiological 
action  has  been  examined. — F.  Shdn. 

Terpenes  and  essential  oils.  §5th  Communication. 
Alcohols  of  the  terpinene  series  (terpinenols).  O.  Wallach. 
Annalen,  1908,  362,  261—284. 

The  active  acid,  C10H18O6,  melting  at  206°  C,  obtained 
from  trihydroxyterpane  (this  J.,  1907,  1160)  was  oxidised 
at  60° — 70°  C.  with  potassium  permanganate  and  sulphuric 
acid.  On  steam-distillation,  a  diketone,  08H1402,  was 
obtained,  which  boiled  at  211°  C,  had  the  sp.  gr.  0-938 
at  18°  C,  and  wD  =  1-4305  at  18°  C.  It  is  undoubtedly 
w-dimothylacetonylacetone.  The  inactive  acid,  C10H18O6, 
m.  pt.  188°— 189°  O,  obtained  by  the  oxidation  of 
trihydroxyterpano  (loc.  cit.),  when  oxidised  in  the  same 
way  as  the  above  acid,  yielded  the  same  diketone.  From 
theso  results,  the  above  two  acids  melting  at  206"  and 
188° — 189°  C.  respectively  aro  the  active  and  inactive 
modifications  of  ««'-dihydroxy-a-mothyl-f('-tsopropyl- 
adipinio  acid.  The  inactive  acid,  m.  pt.  188° — 189°  C, 
was  Synthesized  from  oi-dimothylaeotonylacetone  (obtaim-d 
by  tho  oxidation  of  /S-thujakoto-acid)  in  order  to  confirm 
its  constitution.  An  unsaturated  alcohol,  C,0Hj7(HI. 
boiling  at  208°— 210°  C,  was  isolated  from  the  lower- 
boiling  tractions  of  terpineol.     This  alcohol  is  terpinenol- 
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[lAj(  =  ^4)-/»-ineiithenol-(l)].  ami  on  oxidation  gives 
1.3.4-trihydroxytorpane.  m  pt.  120 — 121°  C,  which  on 
further  oxidation  yields  the  active  and  inactive  acid?, 
C19HltOv  melting  "at  20t>  and  188° — 189  ('.  respectively. 
Sabinene  hydrate,  obtained  from  sabinaketone  (this  J., 
1907.  12141.  has  [a]r>  =  -f-  53*67°  in  ether,  and  the  terpincnol- 
(4)  obtained  tlierefrom  has  [a]r>  =  —  1053°  in  the  same 
solvent,  and  is  identical  with  that  obtained  from  the 
oils  of  cardamom  and  marjoram.  Terpinenol-(l)  can 
be  made  from  sabinaketone  (this  J..  1908,  468).  The 
author  has  found  that  when  synthetic  terpinenol-(l )  is 
distilled  at  the  ordinary  pressure,  it  boils  at  about  215°  C, 
loses  water,  and  forms  phellandrene.  Sabinaketone  was 
treated  with  iVopropvlmagnesium  iodide,  the  mixture 
treated  with  ice-water,  and  distilled  with  steam.  The 
di-Mopronyl  derivative  obtained  in  this  way  is  a  tertiary 
alcohol,  boiling  at  102c — 107c  C.  at  14  mm.  When  shaken 
with  dilute  sulphuric  acid,  it  slowly  takes  up  water, 
forming  a  terpin.  m.  pt.  139°  C.  The  tertiary  alcohol 
takes  up  hydrogen  chloride  to  form  a  bihvdrochloride. 
C,,H.,..C1  -..  m.  pt.  111—112  C.  The  corresponding 
bibroruide  melts  at   120—121°  C— F.  Shdn. 

Ttrpcncs  and  essential  oils.  96/A  Communication. 
Tfrpinene  and  its  modifications.  O.  Wallach.  Annalen, 
1908,  362.  2So— 304. 

Sabinaketone  was  treated  with  methylbromacetic  acid 
and  zinc  in  benzene  solution.  The  product  was  heated 
with  acetic  anhydride  and  hydrolysed,  when  sabina- 
ketolacetic  acid  was  obtained,  melting  at  67c — 68°  C. 
On  distillation  the  acid  loses  carbon  dioxide  and  passes 
into  o-terpinene.  This  hydrocarbon  boils  at  173° — 
174'  ('..  has  the  sp.  gr.  0-838—0-840  at  22°  C,  and 
«D  =  1-4751— 1-4754  at  22°  C.  With  hydrogen  chloride 
it  yields  terpinene  bihvdrochloride.  Wlien  treated  with 
bromine,  a  tetrabromide,  m.  pt.  154c — 155"  C,  is  produced. 
/3-Terpinene  was  shaken  with  oxygen  and  water  in  direct 
sunlight,  when  cuminaldehyde  was  formed.  Terpinene 
bihvdrochloride  (m.  pt.  52°  C.)  was  converted  into  terpinene 
and  oxidised  at  0°  C.  by  alkaline  permanganate.  The 
products  of  oxidation  were  an  erythritol,  C]0H.J0O4, 
melting  at  237° — 238°  C,  and  inactive  aa'-dihydroxy-a- 
methyl-a'-'sopropyladipinic  acid,  melting  at  189°  C. 
Terpinene  is  therefore  a-terpinene,  and  has  the 
constitution  : — 

^CH.  CH  v 

(CH3)2:CH.C<  V.CH3 

^CH2.CH/ 

The  terpinene  prepared  by  the  inversion  of  pinene,  and 
the  terpinene  obtained  by  a  series  of  reactions  from 
sabinaketone,  give  the  same  products  on  oxidation  as 
a-terpinene.  When  sabinene  hydrate  is  made  from 
sabinaketone,  using  an  excess  of  methylmagnesium  iodide, 
terpinene  appears  as  a  by-product. — F.  Shdn. 

Oil  of  sage  ;    Essential .     T.  F.  Harvey.     Chem.  and 

Drug.,   1908,  73,  393. 

The  author  gives  the  results  of  the  analysis  of  four 
samples  of  Dalmatian  and  one  sample  of  Spanish  sage 
oil. 


6-7 — 12-6  j  saponification  value,  6 — 18;  total  borneol, 
9  5—14-8  per  cent.  ;  »D  at  20°  C,  1-4618—1-4645.  It 
distils  chiefly  between  170°  and  220°  C,  and  contains 
pinene,  cineol,  thujone,  borneol,  and  possibly  camphor. 

.-     — A.  S. 

Terpin  ;  Some  reactions  of .     E.  Isnard.     Ann.  Chim. 

analyt,,  1908,  13,  333—335. 
Terpin-  (terpene  dihydrate)  crystallises  in  orthorhombic 
prisms,  and  is  soluble  in  200  parts  of  cold  water  and  in 
<;•:>  parts  of  alcohol.  It  melts  at  104°  C,  and  boils  at 
258°  C.  If  the  solid  is  treated  with  pure  concentrated 
sulphuric  acid  on  a  watch-glass,  a  chrome-yellow  colour 
is  produced,  changing  to  salmon-pink.  If 'this  mixture 
be  treated  with  10  per  cent,  caustic  soda,  the  resinous 
odour  produced  by  the  acid  becomes  mora  pronounced 
and  the  colour  disappears.  Pure  phosphoric  acid  brings 
about  similar  changes  when  the  mixture  is  warmed. 
Nitric  acid  when  added  after  the  sulphuric  acid,  produces 
a  yellow  colour,  followed  by  decolorisation  and  Testi- 
fication. Terpin  dissolves  in  nitric  acid  ^without  coloration, 
and  a  drop  of  sulphuric  acid  added  produces  a  red  spot. 
Sulphuric  acid  added  after  ammonium  nitromolybdate 
produces  an  indigo-blue  colour ;  when  added  after 
chromic  acid  it  gives  a  green  colour  changing  to  brown. 
The  terpin  when  mixed  with  sulphuric  acid"  and  added 
to  Koelbrunner's  reagent  (ferric  chloride  and  potassium 
ferricyanide)  causes  an  immediate  blue  precipitate.  An 
alcoholic  solution  of  terpin  gives  a  blue  coloration  slowly 
changing  to  indigo-blue  with  a  reagent  formed  by  adding 
nitric  and  sulphuric  acids  to  ammonium  molybdate 
solution. — F.  Shdn. 

Guanidine    salts    [thiocyanate'] ;       Manufacture    of . 

H.    Laparre.     Mem.    poudres    et    salpetrcs,    13,    321. 

Z.  ges.  Schiess.  u.  Sprengstoffw.,  1908,  3,  250—251. 
The  production  of  guanidine  thiocyanate  by  heating  the 
corresponding  ammonium  salt  is  accompanied  by  the 
formation  of  hydrogen  sulphide,  which,  unless  removed, 
reacts  with  some  of  the  undecomposed  ammonium  thio- 
cyanate to  form  carbon  bisulphide  and  other  sulphur 
compounds.  This  can  be  prevented  by  employing  a 
current  of  air  to  carry  away  the  hydrogen  sulphide 
during  the  operation.  The  ammonium  salt  is  heated  in 
a  vessel  of  enamelled  iron,  the  temperature  being  quickly 
raised  to  180°  C.  and  the  supply  of  air  so  regulated  that 
no  odour  of  carbon  bisulphide  is  detected  ;  in  the  course 
Of  an  hour  the  temperature  is  allowed  to  reach  190°  C. 
and  in  two  hours,  200°  C.  ;  the  mass  is  then  maintained 
at  205°  C.  and  samples  are  tested  every  15  minutes  with 
Nessler's  solution  (containing  50  grms.  of  potassium 
iodide  per  litre),  until  the  reagent  gives  a  pale  lemon- 
yellow  precipitate,  when  the  operation  is  stopped.  A 
greenish-white  crystalline  mass  of  guanidine  thiocyanate 
is  thus  obtained,  which,  after  one  crystallisation,  is 
quite  pure.  The  advantages  Claimed  for  this  method 
of  carrying  out  the  process  over  that  hitherto  adopted 
are  :  (1),  a  yield  of  60  per  cent,  on  the  ammonium  salt 
used,  as  compared  with  one  of  35  per  cent.  ;  (2),  an 
increased  speed  of  reaction,  consequent  on  the  higher 
temperature  employed,  the  period  of  heating  lasting 
only   5—6   hours  ;    (3),   the   possibility  of  following   the 


Rotation 

100  mm. 

tube. 

Solubility  in 

80  per  cent. 

alcohol. 

Acid 
value. 

Ester 
value. 

Total 
borneol, 
per  cent. 

n-o  at 
20°  C. 

Sp.  gr. 

Percentage  by  vol.  distilling  : 

Source. 

i 
below    1 
170°  C.  I   170°— 200°  C. 

200°— 220°  C. 

Dalrnatia  . 
Spain   .... 

+  12-45° 
+  13-62° 
+   9-93° 
+  10-23° 
+    9-60° 

1  vol.  and  more 
»>                »» 

"  2  vols. 

16 
1-6 

2-2 

2-2 
1-3 
0-6 

6-7 
6-9 
7-0 
8-5 
17-2 

9-9 

9-5 

10-5 

14-8 

15-2 

1-4626 
1-4619 
1-4618 
1-4645 
1-4619 

0-9210 
0-9229 
0-9225 
0-9253 
0-9053 

3 
3 
3 
2 
1? 

65 
63 
61 
55 
64 

21 
22 
22 
31 
10 

Oils  from  different  countries  show  considerable  differences. 
Dalmatian  oil  is  derived  from  Salvia  officinalis  and  Syrian 
oi!  from  .S'.  triloba.  The  former  may  be  taken  as  the 
type  of  ordinary  sage  oil,  its  characters,  so  far  as  they 
have  been  recorded,  being  : — Sp.  gr.  0-915 — 0930  ;  optical 
rotation,  +4°  to  +25°  ;  solubility  in  80  per  cent,  alcohol, 
1  in  1  vol.  and  more  ;    acid  value,  1-3 — 2  2  ;    ester  value, 


course  of  the  reaction  ;    (4),  the  absence  of  noxious  gases. 

— F.  Sodn. 

Esters  ;     Purification  of .     I.  K.  and  M.  A.  Phelps 

and  E.  A.  Eddy.     Amer.  J.  Sci.,  1908,  26,  253—256. 
A  quantity  of  the  pure  diethyl  ester  of  succinic,  malonic, 
or  benzoic  acid  was  mixed  with  small  quantities  of  the 
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corresponding  free  aoid,  some  hydrochloric  or  sulphuric 
acid,  and  absolute  alcohol.  The  mixture  was  treated 
with  an  excess  of  dry  potassium  carbonate,  and  the  whole 
heated  to  about  100°  C.  under  diminished  pressure  for 
an  hour,  when  the  temperature  was  raised  and  the  liquid 
products  distilled  off.  On  fractionating  the  distillate 
under  reduced  pressure,  almost  the  whole  of  the  ester 
was  recovered  in  a  pure  condition,  showing  that  this 
method  can  be  used  to  determine  the  ester  formed  in  a 
reaction  where  the  products  ars  similar  to  those  described 
above. — F.  Shdn. 

Ester  formation  ;     Influence  of  catalytic  agents  in . 

(1).  EsteriUcation  of  cyanacetic  acid.  I.  K.  Phelps  and 
E.  W.  Tillotson,  jun.  Amer.  J.  Sci.,  1908,  26,  264—206. 
(2).  Hydrobromic  acid  and  zinc  bromide  in  the  formation 
of  ethyl  benzoate.  I.  K.  and  M.  A.  Phelps  and  E.  A. 
Eddy.  Ibid.,  281—289.  (3).  Effect  of  certain  sulphates 
on  benzoic  and  succinic  acids.  I.  K.  Phelps,  H.  E. 
Palmer,  and  R.  Smillie,  Ibid.,  290—295.  (4).  Esteri- 
ficalion  of  benzoic  acid  with  certain  chlorides.  I.  K.  and 
M.  A.  Phelps  and  E.  A.  Eddy.     Ibid.,  296—300. 

(1).  Cyanacetic  acid  was  mixed  with  absolute  alcohol 
alone  or  charged  with  dry  hydrochloric,  acid  gas  in  order 
to  form  the  ester,  and  either  zinc  chloride  or  sulphuric 
acid  was  added  as  a  catalyser.  Several  experiments  were 
carried  through  in  which  these  conditions  were  varied. 
The  ester  may  be  obtained  in  theoretical  amount  when 
sulphuric  acid  is  used  as  a  catalyser  under  proper  conditions. 
(2).  The  esterification  of  benzoic  acid  was  studied  under 
varied  conditions  of  time,  temperature,  and  weight  of 
reacting  materials.  Zinc  bromide  and  hydrobromic  acid 
were  used  as  catalysers,  and  the  results  compared  with 
those  obtained  when  hydrochloric  acid  was  used.  The 
best  conditions  for  the  formation  of  a  given  organic 
acid  ester  have  to  be  ascertained  by  experiments.  The 
best  conditions  for  the  formation  of  ethyl  chloride  or 
ethyl  bromide  are  not  the  best  for  the  formation  of  other 
esters.  (3).  The  effect  of  various  acid  sulphates  on  the 
formation  of  the  esters  of  succinic  and  benzoic  acids  has 
been  studied  by  the  authors.  The  acid  sulphates  of 
potassium,  ammonium,  sodium,  pyridine,  and  aniline 
were  used  for  this  purpose.  The  authors  find  that  none 
of  the  acid  sulphates,  when  present  in  amounts  of  equal 
concentration  of  "  acid  hydrogen,"  is  as  efficient  as 
sulphuric  acid  in  catalytic  effect,  although  acid  sodium 
sulphate  is  nearly  so.  Of  the  other  salts  mentioned, 
the  acid  sulphates  of  pyridine  and  aniline  are  least 
effective,  and  the  potassium  salt  is  not  so  good  as  the 
ammonium  salt.  (4).  The  effect  of  various  metallic 
chlorides  on  the  formation  of  ethyl  benzoate  from  benzoic 
acid  and  ethyl  alcohol  was  examined  by  the  authors. 
They  find  that  the  catalytic  action  is  specific  and 
individual  for  each  chloride.  Of  the  salts  tried,  zinc 
chloride,  cupric  chloride,  and  stannic  chloride  gave  the 
best  results,  followed  by  bismuth  chloride,  antimony 
trichloride,  and  mercuric  chloride. — F.  Shdn. 

Radium ;     Preparation    of from    pitchblende.     H. 

Paweck.     Z.  Elektrochem.,  1908,  14,  619—623. 

The  author  gives  a  detailed  table  showing  the  preparation 
of  radium  chloride  as  it  is  being  carried  out  at  the  recently 
erected  works  in  Joachimsthal.  The  uranium  ore  is 
first  picked  by  hand,  ground  to  a  fine  powder  and  roasted 
with  15  per  cent,  of  sodium  carbonate  and  2  per  cent, 
of  sodium  nitrate.  The  producl  is  ground  and  washed 
with  water,  then  treated  with  concentrated  sulphuric 
acid  raid  a  little  nitric  acid,  washed  oul  with  water,  and  the 
solution  containing  drany]  sulphate  worked  up  tor  uranium 
pigments,   whilst    the   residue   forms   the   starting    point 

for  the  preparation  of  radium.  This  IS  dried  in  'lie  air. 
digested  with  dilute  caustic  soda,  the  residue  washed  and 

treated  with  dilute  hydrochloric  acid  (the  liquid  contains 

most  of  the  polonium  and  actinium),  Hion  washed  with 
water  and  boiled  with  sodium  carbonate  solution  for 
10  hours.  In  this  way  the  greater  part  of  the  impurities 
(iron,  aluminium,  calcium,  silicon,  lead,  etc.)  is  removed 
and  the  sulphates  of  radium  and  harium  CO  incited  into 
the  carbonates.      The  residue  is  washed  free  from  sodium 


sulphate  and  digested  with  pure  dilute  hydrochloric  acid. 
The  filtrate  contains  part  of  the  radium  and  the  residue 
is  twice  subjected  to  the  above  treatment  with  sodium 
carbonate,  washing,  and  digestion  with  hydrochloric 
acid,  whereby  two  more  filtrates  containing  radium  are 
obtained.  The  three  filtrates  are  united  and  filtered 
from  the  lead  chloride  which  separates  out  on  standing. 
The  liquid  is  now  treated  with  dilute  sulphuric  acid,  the 
precipitated  crude  sulphate  boiled  with  concentrated 
sodium  carbonate  solution,  and  the  residue  of  carbonates 
and  undecom posed  sulphates  washed  and  added  to  pure 
dilute  hydrochloric  acid.  The  liquid,  after  removal  of  lead 
by  means  of  hydrogen  sulphide,  is  evaporated  to  dryness 
and  digested  with  concentrated  hydrochloric  acid,  which 
dissolves  calcium  and  strontium  chlorides  and  leaves  a 
residue  of  barium  and  radium  chlorides.  A  further 
quantity  of  crude  chloride  is  obtained  from  the  unde- 
composed  sulphate  by  removing  lead  chloride  with  hot 
water  and  converting  the  sulphateinto  chloride  by  the  above 
process.  The  crude  radium  chloride  is  now  freed  from 
barium  chloride  by  fractional  crystallisation,  the  latter 
being  the  more  soluble.  Vr>  to  May  30,  1908,  the  first 
portion  of  the  crude  sulphate  had  been  produced. 

—J.  C.  C. 

Organic  non-sugar  [betaine]  ;   Technical  utilisation  of . 

F.  Ehrlich.     See  XVI. 

Holland ;     Duty-free  admission   of  certain  chemicals  into 
.     Board  of  Trade  J.,   Sept.    24,    1908.     [T.R.] 

A  Dutch  Royal  Decree,  dated  11th  August,  provides 
that  the  under-mentioned  articles  may  be  exempted 
from  Customs  duty,  provided  that  they  are  imported 
into  the  Netherlands  for  use  as  auxiliaries  in  factories 
or  industrial  establishments,  and  that  certain  conditions 
set  out  in  the  Decree  are  complied  with  : 

Sulphuric  ether,  for  use  in  the  manufacture  of  incan- 
descent gas  mantles,  the  preparation  of  photographic 
paper,  exhausting  air,  the  manufacture  of  cocaine, 
smokeless  powder,  and  imitation  gold  leaf,  and  the 
chemical  washing  of  textiles. 

Amyl  acetate,  for  use  in  the  manufacture  of  varnishes. 

Acetic  ether,  for  use  in  the  manufacture  of  smokeless 
powder  and  the  chemical  washing  of  textiles. 

Bvtyl  chloride  and  butylxylol,  for  use  in  the  manufacture 
of  artificial  musk. 

Collodion,  for  use  in  the  preparation  of  'photographic 
paper,  the  manufacture  of  whale-bone,  and  of  incan- 
descent gas  mantles. 

"  Massi,"  in  pieces  weighing  not  more  than  50  grammes, 
for  the  strengthening  of  yarns. 

Paraffin  oil,  for  use  in  the  manufacture  of  quinine. 

Zapon  lacquer. 

Patents. 

Compounds   for   interned   use  ;    Production   of .     H. 

Belart,  Huddersfield.     Eng.  Pat.  9246,  April  29,  1908. 
Under  Int.  Conv.,  June   i5,   1907. 

Aqueous  solutions  of  eugenol  or  t«o-eugenol  are  mixed 
with  albumin,  and  the  product  is  washed,  dried,  and  heated 
to  115° — 120°  C.  The  compounds  are  for  use  in  the 
treatment   of    tuberculosis. — T.  F.  B. 

Camphor  ;    Process  and  apparatus  for  th<    manufactu 
synthetic    — ■ —    and    recovery    of    the.    /"/-products.     A. 
Sauvage.     Pr.  Pat.  389,093,   Mar.    16,  1908. 

THE    Various   processes    and   apparatus  comprised  in   this 

Bpecificati -elate     to: — (1).   The     production     of     dry 

hydrogen  chloride  by  heating  aqueous  hydrochloric  acid 
iii    jacketed    stoneware    vessels    at     100°  C.     The    u.< 
further   dried    bj    concentrated    sulphuric   acid    in    coke 

towers   and    cooled    to    a    \  cry  low   t  cniperat  lire.      (2).    The 

production  of  pinene  hydrochloride  bj  the  projection 
retry  fine  spray  of  dry  turpentine  oil  into  an  atmosphere 
of  hydrogen   chloride,  the  whole  apparatus  being  cooled 
to  a  very  low  temperature,     (.'i).  The  separation  of  the 
liquid   hydrochloride   from    the   solid    hydrochloride,    by 
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washing  the  prodncl  with  a  saturated  alcoholic  solution 
of  the  solid  hydrochloride.  (4).  Cohre/sion  of  the  pinene 
hydrochloride  into  camphene  by  treat  men  1  in  an  autoclave 
with    twice    its    weight    of    alcohol,    containing    sodium 

hydroxide  equivalent  to  the  chlorine.  (.")).  The  separation 
of  the  camphene  and  the  sodium  chloride  from  the  alcohol 
by  diluting  the  latter  to  a  density  of  76° — 7S  Tr.,  Gloating 
off  the  supernatant  camphene  and  removing  the  salt 
by  sedimentation,  the  separation  being  assisted  by 
intep.se  refrigeration.  (6)  Systematic  washing  of  the  salt 
and  recovery  of  the  alcohol.  (7).  Rectification  of  the 
aleohol  and  preparation  of  alcoholic  sodium  hydroxide 
therefrom.  (St.  Oxidation  of  the  camphene  by  means  of  a 
par-salt  of  potassium  and  sulphuric  acid,  the  acid  being 
introduced  gradually  into  the  middle  of  the  mass. — J.  F.  B. 

Bomeols  ;    Bromo-isovaleric  esters  of .     Chem.  Fabr. 

vorm.  E.  Schering.  Fr.  Pat.  389.327,  Feb.  20,  1908. 
Under  Int.  Con  v..  Feb.  22,  1907. 

Esters  of  borneol  or  i'<oborneol  with  bronio- isovaleric 
acid  are  prepared  in  any  of  the  following  ways  : — (1), 
By  heating  borneol  or  woborneol  with  the  anhydride 
or  with  a  halide  of  bromo-  isovaleric  acid ;  (2),  by  heating  the 
bomeols  with  bromo-wovaleric  acid  in  the  presence  of  a 
suitable  condensing  agent,  such  as  sulphuric  acid,  zinc 
chloride  or  hydrogen  chloride  ;  (3),  by  the  bromination 
of  the  isovaleric  ester  of  borneol  or  isoborneol ;  (4),  by 
heating  bromo- isovaleric  acid  with  camphene  in  presence 
of  a  condensing  agent,  such  as  zinc  chloride  ;  in  this 
case  only  the  iSoborny!  ester  is  obtained. — J.  F.  B. 

Mixtures  of  artificial  perfumes,  containing  ionone  ;  Process 

for   the    preparation    of .     P.    Coulin.     Ger.    Pat. 

199,550,  June  6,   1906. 

The  mixture  of  aldehydes  obtained  by  the  action  of  acids 
on  the  unstable  disulphonic  acid  of  dihydrocitral,  and 
subsequent  addition  of  alkali,  is  condensed  with  acetone 
in  the  presence  of  an  alkaline  substance,  and  the  conden- 
sation product  is  treated  with  acid.  The  final  product 
has  an  odour  resembling  that  cf  roses  and  irone. — A.  S. 

Oxalic  acid  from  materials  containing  cellulose  ;    Process 

for   preparing .     A.    Droste.     Ger.    Pat.    199,583, 

June   2,    1906. 

Materials  containing  cellulose  are  oxidised  by  means  of 
permanganates  or  manganates  in  solutions  of  sodium 
hydroxide  or  carbonate  of  specific  gravity  1*0-1  to  1*1. 
The  yields  of  oxalic  acid  are  higher  than  those  obtained 
by  heating  cellulose  with  caustic  potash,  the  process 
being  carried  out  at  a  much  lower  temperature,  and 
little   oxidation   of   the   oxalic   acid   occurring. — T.  F.  B. 

Thio- compounds  from  fatly  aldehydes,  sodium  thiosulphate, 

and  acids  ;    Process   for  preparing .     L.   Vanino. 

Ger.  Pat.  199,757,  April  11,  1907. 

Fatty  thio-compounds  are  obtained  by  the  action  of 
sodium  thiosulphate  and  acids  on  aldehydes  in  concentrated 
aqueous  solutions.  Trithioformaldehyde  is  obtained  in 
the  cold  from  formaldehyde  and  sodium  thiosulphate 
in   presence  of  hydrochloric  acid. — T.  F.  B. 

a-Bromoisovalerylquinine  ;     Process   for   preparing . 

Knoll  und  Co.     Ger.   Pat.   200,063,  April  27,    1907. 

a-BROMOisov.vi.ERYLQUiNiNE,  which  is  said  to  be  of 
therapeutic  value,  is  obtained  by  the  action  of 
a-bromo-wovaleryl  chloride  or  bromide  on  quinine  or  a 
quinine    salt. — T.  F.  B. 

IcnMtiott  products  from  halogenated  phenols,  formalde- 
hyde,   and    ammonia  ;        Process    for    preparing 

insoluble  in  water,  soluble  in  organic  solvents.  ~F,  Hoff- 
mann-La Roche  und  Co.  Ger.  Pat.  200,064,  March  9, 
1907. 

Halogenated  phenols  are  treated  with  aqueous  solutions 
of  ammonia  and  formaldehyde,  and  after  the  reaction  is 


finished,  the  mixture  is  evaporated  to  dryness,  and  the 
residue  purified  by  solution  and  re-precipitation.  The 
products  are  applicable  as  antiseptics. — T.  F.  B. 

p-Dimethylaminophenylarsinic  acid  ;  Process  for  preparing 
.     A.  Michaelis.     Ger.  Pat.  200,065,  July  21,  1907. 

Quantitative  yields  of  p-dimethylaminophenylarsinic 
acid  are  said  to  be  obtained  from  p-dimethylaniline- 
arsenious  oxide,  (CH3)2N.CcH4.AsO,  by  oxidation  with 
hydrogen  peroxide  in  alkaline  solution. — T.  F.  B. 

Methylethyl  ketone  ;  Process  for  preparing  basic  compounds 

from .  -  W.  Traube.  '  Ger.  Pat.  200,203,  May  22, 

1906. 

Basic  compounds,  suitable  for  pharmaceutical  purposes, 
are  obtained  by  treating  with  acids  in  presence  of  alcohol, 
the  product  resulting  from  the  action  of  ammonia  on 
methylethyl  ketone.— T.  F.  B. 

Pharmaceutical     compounds     [Acylsalicylic     anhydrides]  ; 

Manufacture  of .     P.  A.  Newton,  London.     From 

Farbenfabr.     vorm.     F.     Bayer    und    Co..     Elbetfeld, 
Germany.     Eng.  Pat,  22,627,  Oct.  14,  1907. 

See  Fr.  Pat.  388,167  of  1908  ;  this  J.,  1908,  917— T.  F.  B. 


Tartaric  acid;    Process  of  making .     J.  McDougall, 

Greenwich  Park.     U.S.  Pat.  898,253,  Sept.  8,  1908. 

See  Eng.  Pat.  4613  of  1907  ;  this  J.,  1907,  1215.— T.  F.  B. 

Proteids  with  bismuth  iodide  ;     Process  of  manufacturing 

compounds  of .     A.   Busch,  Brunswick,  Germany. 

U.S.  Pat.  898,311,  Sept.  8,  1908. 

See  Eng.  Pat.  17,169  of  1906  ;  this  J.,  1907,  343.— T.  F.  B. 


XXL— PHOTOGRAPHIC     MATERIALS    AND 
PROCESSES. 

Patents. 

Photographic  plates  or  films  ;    Iso-  or  orthochromatic . 

T.  MacWalter,  Hiah  Barnet.     Eng.- Pat.  17,453,  July  30, 
1907. 

In  order  that  the  plate  may  act  as  its  own  isochromatic 
screen,  tartrazine  is  dissolved  in  the  emulsion,  for  example 
25  c.c.  of  a  2*5  per  cent,  aqueous  solution  of  the  dyestuff 
to  each  litre  of  emulsion. — T.  F.  B. 


Non-actinic  screens  for  photographic  and  like  purposes. 
X.  Jeannet  and  E.  Mauvillin,  Paris.  Eng.  Pat.  8368, 
April  15,  1908.     Under  Int.  Conv.,  April  20,  1907. 

Substitutes  for  "  non-actinic "  glass  are  obtained  by 
precipitating  in  a  colloid  solution  a  "  non-actinic  "  salt 
in  a  fine  state  of  division,  and  shaping  the  colloid  as 
required.  For  instance,  10  c.c.  of  a  10  per  cent,  solution 
of  lead  nitrate  are  mixed  with  a  hot,  aqueous,  10  per  cent, 
solution  of  gelatin  ;  10  c.c.  of  a  10  per  cent,  solution 
of  potassium  bichromate  are  then  slowly  added,  and  the 
excess  of  soluble  salts  washed  out :  the  emulsion  is 
heated  on  a  water-bath  at  about  4.3  C,  filtered,  and 
formed  into  the  desired  shape. — T.  F.  B. 

Cupric  bromide  intensifier  in  stable,  powdery  form;    Pre- 

pa  ration  of  a .     Akt.-Ges.  f.  Anilinfabr.     Ger.  Pat. 

801,168,  Aug.  31,  1907. 
By'  mixing  anhydrous   cupric  sulphate  in   powder  with 
powdered  sodium  or  potassium  bromide,  a  stable  product 
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is  obtained,  which,  when  dissolved  in  water,  forms  a  cupric 
bromide  intensitier.  It  is  best  to  use  more  than  one  mol. 
of  copper  sulphate  to  two  mols.  of  bromide. — T.  F.  B. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Explosion  ;        Circumstances    attending    an which 

occurred  in  a  cartridge  hut  at  the  factory  of  Messrs. 
Curtis' s  and  Harvey,  Ltd.,  at  Cliffe.  Kent,  on  June  5,  1908. 
Major  A.  Cooper-Kev,  H.M.  Chief  Inspector  of  Explosives. 
[Cd.  4295.] 

Two  work  girls  were  engaged  in  filling  paper  cartridge 
wrappers  with  No.  1  dynamite,  composed  of  nitroglycerin 
(Toper  cent.)  and  kieselguhr  (25  per  cent.).  They  were  using 
what  is  known  as  a  "  dynamite  pump."  It  was  found  on 
trying  a  similar  machine  to  the  one  involved  in  the  accident, 
that  a  slight  lateral  pressure  on  the  plunger  so  far  diverted 
it  from  the  "  true,"  that  it  would  foul  the  rim  of  the 
socket  on  the  downward  stroke,  the  result  being  a  severe 
glancing  blow  on  a  film  of  nitroglycerin  between  two  brass 
surfaces.  It  was  also  found  that  the  kieselguhr  contained 
a  large  proportion  of  sand,  and  that  there  were  in  this 
sand  a  number  of  irregularly  shaped  hard  fragments  of 
what  appeared  to  be  granite  or  quartz,  some  not  less 
than  1/10  inch  across.  The  inspector  considers  that  there 
were  present  beyond  all  reasonable  doubt  fragments  of 
quartz  or  granite  of  a  size  quite  sufficient  to  divert  the 
plunger  to  the  extent  necessary  to  cause  it  to  strike  the 
socket  a  glancing  blow.  Had  previous  recommendations 
made  in  regard  to  accidents  in  other  factories  caused 
by  similar  "  pumps "  been  carried  out,  and  had  the 
kieselguhr  been  sifted  through  a  30-mesh  sieve  instead 
of  a  12-mesh,  as  was  the  practice,  the  explosion  might 
not  have  happened. — G.  W.  McD. 

Exjjlosion  of  detonators  ;    Circumstances  attending  an 

at  the  factory  of  the  Patent  Electric  Shot  Firing  Co., 
Newbold,  Derbyshire,  on  June  29,  1908.  Captain  H, 
Coningham,  H.M.  Inspector  of  Explosives.     [Cd.  4293.  | 

The  explosion  occurred  whilst  some  work  girls  were 
employed  in  the  operation  of  attaching  fuses  to  detonators. 
The  actual  cause  of  the  accident  appears  to  have  been 
due  to  a  small  quantity  of  composition  adhering  to  the 
interior  side  of  a  detonator,  and  the  friction  caused  in 
trying  to  remove  the  jammed  detonator  exploded  this 
detonator  and  communicated  the  explosion  to  the  other 
detonators.  The  cause  of  the  fuse  jamming  when  placed 
in  the  detonator  may  have  been  due  to  the  adherent 
composition.  In  order  to  prevent  future  accidents  of 
a  similar  nature,  the  company  in  question  have  derided 
to  purchase  detonators  of  a  different  manufacture  and 
adopt  a  different  process  in  the  attachment  of  the  fuse. 

— G.  W.  McD. 

Coal  dust  experiments.     [T.R.]     See  II. 

I'atents. 

Explosive  "/■  blasting  agent  for  blasting  rock  or  il"  like. 
\V.  Eberle,  Ettlingen,  Germany.  Eng.  Paft,  15,195, 
duly  17,  L908. 

The  explosive  consists  of  potassium  nitrate  (12),  sulphur 
(15),  charcoal  (I),  ami  horse  dung  (I  part}. — G.  \V.  McD. 

Explosives;    Process  "f  preserving         .     J.  Ortiz,  Green- 
ville, Del.,  Assignor  in  the  E.  1.  du  Pont  de  Nemours 
Powder    Co.,    Wilmington,    Del.     U.S.    Pat    S'.i7.'.>2:{. 
Sept.  8,  1908. 
The  explosive  is  enclosed  in  an  air-light  compartment, 
the  air  in   the  compartment   is  displaced   by  previously 

dried    air,   and    the  dry   air   is   then    rarelied.      G.  W.  M<  l>. 

Solvent  naphtha  :    Process  «/  nitrating .    <;.  Sohulz, 

Munich,  Germany*     U.S.  Pat  898,144,  Sept  8,  L908. 

See  Eng  Pat.  l9,565oi  1007  ;  tins  !.,  L0O8,  421.    T.  K.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 
APPARATUS. 

Patents. 

Thcrmo)neters  ;    Electric  resistance .     J.  Y.  Johnson, 

London.     From  W.   C.   Heraeus,  Hanau-on-the-Maine, 
Germany.     Eng.  Pat.  27,569,  Dec.  13,  1907. 


The  claim  is  for  the  use  of  additional  resistances  as 
indicated  in  the  diagram.  By  means  of  the  resistance,  E, 
which  can  be  thrown  into  the  circuit  by  the  switch,  Ux, 
the  zero  point  can  be  altered.  The  sensitiveness  of  the 
galvanometer,  C4,  and  consequently  of  the  thermometer,  T, 
can  be  increased  by  putting  in  the  resistance,  Z,  by  means 
of  the  switch,  LV  The  accuracy  of  the  thermometer 
can  be  checked  by  substituting  for  the  thermometer,  T, 
the  resistance,  P,  which  has  a  definite  resistance,  equal 
to  that  of  the  thermometer  for  a  definite  temperature. 
When  current  from  a  central  station  is  employed,  a 
constant  potential  is  obtained  by  connecting  a  polarisation- 
cell  in  parallel  with  the  bridge,  R.  The  cell  itself  is 
connected  in  series  with  iron  resistances. — W.  H.  C. 

Gases  ;    Apparatus  for  the  automatic  analysis  of and 

for  recording  the  results.  M.  C.  Brenot.  Fr.  Pat. 
389,498,  April  22,  1908. 
The  apparatus  described  refers  more  particularly  to  the 
automatic  determination  of  oxygen  or  carbon  dioxide 
in  the  gases  resulting  from  various  oombustibn  prooesses. 
It  consists  of: — (1),  an  aspirating  arrangement;  (2),  a 
vessel  tor  measuring  off  a  definite  volume  of  gas  for 
analysis  :  (3),  an  absorbing  vessel,  containing  an  appro- 
priate reagenl  :  (4).  a  vessel  for  receiving  the  residual 
(5),  a  recording  instrument ;  ((>),  a  system  of  three- 
way  taps,  controlled  electrically,  for  establishing  the 
requisite  connections  at  the  proper  time.  The  special 
features  arc:  (</).  the  three-way  "taps,"  each  of  which 
consists  of  a  closed  glass  trough  having  three  tubulures, 

and  capable  of  moving  about  a  horizontal  axis,  in  such  a 
wa,y   that    tin-  tubulure  at   one  end  or  the  other  is  always 

closed     by     mercury  ;      by    means    of    electro-magnets, 

operating  alternately,  under  each  end  of  the  trough, 
this  can  lie  BWUng  into  either  of  the  two  positions  of 
Stability  :  (b),  the  receiving  hell  for  the  residual  gas. 
and  its  trough,  the  shape  of  which,  in  vertical  section, 
forms  the  arc  of  a  circle;  the  centre  of  this  circle  con- 
stitutes the  fulcrum  of  a  lever,  to  one  arm  of  whioh  the 
bell  is  attached,  so  that,  as  gas  enters  the  hell,  this  rises 
,,,  a  circular  path  and  actuates  the  recording  pen  ; 
aOCUraCA     <>f    working    and     reduced     friction    are    claimed 

for  tins  arrangement.  Very  little  current  is  consumed 
in  working  the  apparatus,  since  the  electric  circuits  an 

broken  as  soon  as  each  movement  is  effected. — F.  Soon. 
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[pparatua  for  the  analytis  of .     W.  S. 

Hubbard,  Leicester.     U.S.  Pat  B97.900,  Sept  8,  1908. 

Bag.  Tat.  19,613  of  1900  :  this  J..  1907,  1 110.— T.  F.  B. 

I NORQA  XIC—Q  UA  XT  IT  A  TI 1  '£. 

Ferric  oxide  :   Chemically  pure .  a><  standard  substance 

for  the  rol-tmetric  determination  of  iron  in  hydrochloric 
acid  solution.  L.  Brandt.  Chem.-Zeit.,  1908,  32, 
812—814.  830— 832.  840—843,  851—853. 

The  author  confirms  the  statement  that  a  given  amount 
of  iron   requires,   when   titrated   in   hydrochloric  solution 
according  to  Bernhardt,  more  permanganate  than  when 
titrated  in  sulphuric  acid  solution,  and  finds  that,  within 
limits  wider  than  are  ever  likely  to  he  reached  in  ordinary 
practice  by  different   operators,  the  amount  of  stannous 
chloride  in  excess  used  in  the  reduction  (and  hence  also 
of  mereurous  chloride  present)  does  not  affect  the  amount 
of      this      difference.      Accordingly,      no      method      of 
standardising     the     permanganate     solution     in     which 
sulphuric  acid  is  used,  is  trustworthy  for  determinations 
of  iron  in  ores,  and  a  standard  substance  of  rigorously 
definite  composition  is  required,  which  can  be  dissolved 
in  hydrochloric  acid  and  titrated  in  exactly  the  same  way 
as  an  ore.     Metallic  iron  is  unsuitable,  not  only  because 
of  the  carbon  it  contains,  but  also  because  of  a  possible 
content    of    copper,    chromium,    and    other    metals,    the 
behaviour    of    which    with    permanganate    is    irregular. 
Electrolytic    iron    is    too    troublesome    to    prepare,    and 
unless  refined  by  a  second  deposition  may  contain  occluded 
hydrogen  and  even  carbon.     Ferrous-ammonium  sulphate 
is  not  only  liable  to  alter  in  composition  by  efflorescence 
or  atmospheric  oxidation,  but  may  under  certain  circum- 
stances produce  nitric  acid  during  the  oxidation  of  its 
solution,  and  hence  hydroxylamine  during  the  subsequent 
reduction.     Oxalates   give   for   the   most   part   uncertain 
results,    though   the   author   has   found   Sorensen's   pure 
sodium  oxalate  to  behave  similarly  to  iron  in  the  matter 
of  the  difference  between  titration  in  sulphuric  acid  solution 
and  titration  by  Reinhardt's  method,  and  the  substance 
could  very  well  be  used  to  standardise  a  permanganate 
solution  accurately,   with   sulphuric   acid,   and  this   per- 
manganate solution  be  then  used  for  Reinhardt  titrations, 
having  determined,  by  titrating  a  pure  iron  solution  in 
both  ways,  what  the  difference  to  be  subtracted  from  the 
Reinhardt  result  was,  under  the  actual  working  conditions. 
The   author,   however,   prefers  to   use   pure  ferric   oxide 
as    standard    substance,    and    prepares   it    as   follows  : — 
Metallic  iron  (which  should  be  chosen  free  from  zinc  and 
cobalt)  is  dissolved  in  hydrochloric  acid,  the  hot  solution 
treated    with    hydrogen    sulphide   and   filtered,    and   the 
precipitate  oxidised  by  means  of  nitric  acid.     The  liquid  is 
evaporated  to  dryness  twice  with  concentrated  hydrochloric 
acid,  and  the  residue  taken  up  with  dilute  hydrochloric  acid. 
It  is  now,  in  presence  of  a  large  amount  of  hydrochloric 
acid,  shaken  in  a  separating  funnel  with  several  successive 
quantities  of  ether,  till  all  the  ferric  chloride  has  been 
dissolved  out.     The  united  ethereal  solutions  are  filtered, 
the  ether  is  evaporated  or  distilled  off,  and  the  residue  is 
evaporated  several  times  in  a  porcelain  dish  with  nitric  acid, 
finally  with  addition  of  ammonium  nitrate.     The  residue 
separates  cleanly  from  the  porcelain  ;    it  is  powdered  in  a 
porcelain  mortar,  ignited  at  a  gentle  heat  in  a  platinum  dish, 
in  quantities  of  40 — 50  grms.  at  a  time,  then  repeatedly 
mixed   with   ammonium   carbonate,    and   again,    stirring 
frequently,   brought  gradually  to   a  red  heat  and  kept 
at   that  temperature  till  constant  in  weight.     Prepared 
in  this  way,  the  oxide  is  perfectly  free  from  other  metallic- 
oxides,  contains  no  nitrate  (as  shown  by  diphenylamine), 
and  no  ferrous  oxide,  for  it  gives  the  same  value  in  titration 
as    the    oxide    prepared   from   it    by  solution,  treatment 
with   nitric   acid,    and    precipitation   by   ammonia.     The 
standardisation  with  this  oxide  is  carried  out  in  exactly 
the  same  way  as  the  titration  of  an  ore.     The  author 
dissolves  1  grm.  of  ore  in  50  c.c.  of  strong  hydrochloric 
acid,  and  if  much  evaporation  has  occurred,   makes  up 
to  the  original  volume  with  acid  of  sp.   gr.    11.     With 
ores  not  wholly  soluble,  5  grms.   are  treated  with  acid 
and  filtered,  and  the  washed  residue  is  evaporated  with 
sulphuric  and  hydrofluoric  acids,  then  dissolved  in  hydro- 


chloric acid  and  the  solution  added  to  the  main  solution. 
The  whole  is  then  made  up  to  a  known  bulk,  and  an 
aliquot  portion  taken  for  titration. — J.  T.  D. 

Organic  non-sugar  [beta'ine]  ;   Technical  utilisation  oj . 

F.  Ehrlich.     See  XVI. 


OEGA  NIC—Q  UA  LIT  A  TI  VE. 

Naphthoresorcinol  as  a  reagent  for  some  aldehyde- 
and  keto-acids.  J.  A.  Mandel  and  C.  Neuberg. 
Biochem.  Zeits.,  1908,  13,  148—151. 
The  reaction  with  naphthoresorcinol  and  fuming  hydro- 
chloric acid  is  not  characteristic  of  glucuronic  acid  and 
its  derivatives  as  stated  by  Tollens  (this  J.,  1908,  716). 
It  was  given  by  a  large  number  of  aldehyde-  and  keto- 
acids  examined  by  the  authors. — A.  S. 

Maple  products  ;    Three  new  preliminary  tests  for . 

A.  P.  Sy.     -See  XVI. 

Cocoanut  oil  [and   palm-kernel  oil   in   butter]   and  lard; 
Detection  of .     G.   Fendler.     -See   XVIIL4. 


Terpin  ;    Some  reactions  of 


E.  Isnard.     See  XX. 


ORGANIC— Q  V  ANT  IT  AT  I  VE. 

Rubber  goods  ;    Direct  determination  of  the  mineral  con- 
stituents in .     F.  Frank  and  E.  Marckwald.     See 

XIIIC. 

Solubility   of   tanning   extracts  ;    Determination   of . 

J.  Paessler  and  T.  Veit.     Sec  XIV. 

Tannin  analysis  ;    Report  of   the   German   section's  com- 
mission  on .     J.    Paessler.     -See   XIV. 

Leather ;     Analysis   of .     A.  W.  Hoppenstedt.     See 

XIV. 

Sugar  ;    Determination  of in  beetwot  sugar  products, 

and  chiefly  in  rootlets  and  dried  pulp.     J.  Robart.     See 
XVI. 

Malt    analysis ;     determination    of    extract    II.      H.    A. 
Hunicke.     See  XVII. 

Lard  and  other   fats  ;    Determination  of  water   in . 

K.  Fischer  and  W.  Schellens.     See  XVIII A. 


New   Books. 

Mixes  and  Quarries  :  General  Report  and  Statistics 
for  1907.  Part  II.— Labour.  [Cd.  4.305.]  Wyinan 
and  Sons,  Fetter  Lane,  E.G.  Price  9d. 
This  publication  contains  a  general  report  and  statistics 
relating  to  persons  employed  and  accidents  at  mines 
and  quarries  in  the  United  Kingdom,  and  to  the  enforce- 
ment of  the  Mines  and  Quarries  Acts. 

According  to  these  statistics  the  total  number  of 
persons  employed  at  mines  and  at  the  quarries  under 
the  Quarries  Act  in  the  United  Kingdom  and  the  Isle 
of  Man  during  the  year  1907  was  1,060,034,  of  whom 
972,220  were  employed  in  or  about  mines,  and  87,814 
in  or  about  quarries.  Compared  with  the  preceding 
year,  there  is  an  increase  of  59.644  persons  employed  at 
mines.  In  1907,  1,283  separate  fatal  accidents  occurred 
in  or  about  mines  and  quarries,  causing  the  loss  of  1.368 
lives,  showing  an  increase  of  93  in  the  number  of  fatal 
accidents  and  of  93  in  the  number  of  lives  lost,  as  com- 
pared with  1906. 

Report     of  the     Royal     Commission    on     Sewage 

Eisposal.  Appendix  >io.  8.     ICd.  4286.]      Wyman 

and    Sons,  Fetter  Lane,  E.C.       Price  3d.      (See  page 
995.) 
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Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  ii)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
(  omplete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 
Applications. 

19.2(i4.  Aet.-Ges.  f.  Kohlendestillation,  and  Holbeck. 
Regenerative  furnaces.*     Sept.   14. 

19.347.  Skinner.  Machinery  for  mixing  or  agitating 
liquids.     [Addition  to  No.  21,160  of  1906.]*     Sept.  15. 

19.373.    Koniges.     Furnaces.*     Sept.   15. 

19,525.   Smith.     Continuous   kiln.     Sept.    17. 

19,668.  Hommel.  and  Metals  Extraction  Corporation, 
Ltd.     Liquid  distributers  for  absorbing  towers.     Sept.  18. 

19,960.  Knowles  and  Ankers.  Apparatus  for  the 
manufacture  of  crystals.     Sept.  23. 

19,999.  Foucar  'and  Joselin.     Still-heads.     Sept.  23. 

20,113.  Black  and  Lennox.  Apparatus  for  evaporating 
water  from  impure  liquid,  for  washing  smoke  and  for 
condensing  gases.     Sept.   24. 

20,204.  Black  and  Lennox.  Machine  for  drving 
briquettes  of  coal,  peat,  etc.,  salt,  chemicals,  sand,  and 
other  wet  materials.     Sept.  25. 

Complete  Specifications  Accepted. 

20,349  (1907).  Soc.    l'Air   Liquide.     See   tinder   VII. 

20,697  (1907).  De  Ferranti.  Conducting  gaseous  endo- 
thermic  reactions.     Sept.  23. 

23,330  (1907).  Peat  and  Bonin.  Apparatus  for  sub- 
jecting gases  to  the  action  of  liquids.     Sept.  30. 

26,619  (1907).  Carmichael  and  Morrow.  Apparatus 
for  heating,  cooling,  evaporating,  or  condensing.     Sept.  23. 

1108  (1908).  Sprenger.  Heating  and  drying  chambers. 
Sept.  30. 

1168  (1908).  Sehmatolla.  Furnaces,  kilns,  etc. 
Sept.   13. 

9868  (1908).  Cantenot.  Apparatus  for  the  continuous 
evaporation  of  saline  solutions.     Sept.  30. 

11,002  (1908).  Payne,     See  under  IX. 

13,013(1908).   Watson.     See  under  XVII. 

II.—  FUEL,   GAS,  AND  LIGHT. 
Applications. 

19,311.  Siemens  and  Halske  A.-G.  Manufacture  of 
incandescence  bodies  of  tungsten.  [Ger.  Appl.,  Sept.  26, 
1907.]*     Sept,  14. 

19,337.  Graf  and  Jarrett.  Manufacture  of  combustible 
smokeless  and  odourless  gas.     Sept.   15. 

19,363.    Pettibone.     Manufacture  of  gas.*     Sept.   15. 

19,659.   Thompson    (Von  Invvald).  Manufacture    of 

incandescent  filaments  for  electric  lamps.*     Sept.  18. 

19,847.  Gliihlampenwerk  Anker.  Preventing  the  dis- 
integration into  line  dust  of  electric  incandescence  fila- 
ments in  a  vacuum.  [Ger.  Appl.,  Oct.  3,  1907.J* 
Sept  22. 

19,928.  Barth.  Manufacture  of  fuel  for  internal 
ombnstion engines.     [Ger.  Appl., Aug.  6,  1908.]*  Sept  22. 

19,932.  Siemens  mid  Halske  A. -( ■.  .Manufacture  of  fila- 
ment- for  electric  incandescence  lamps  from  tungsten 
or  its  alloys.     [Ger.  Appl.,  Sept.  L>ii,  1907.]*    Sept  "22. 

20,ftl4.  Lake  (International  Uas  Development  Co.). 
Manufacture  of  gas.111    Sept. .23. 

CuMi'i  mi.  8p»  [FICATIO&fi   A(  ei:i-i  u>. 

10,305  (1907).  Dunnachie,  Recovery  of  ammonia  and 
other  by-products  from  the  gases  ol  furnace  .  retorts, 
coke  ovens,  Sec.     Sept  30. 

20,852  (1907).  Tonkin  and  Puplett  Gas  producer 
planl  .     Sept.  23. 

20*718  (1907);   Lynde.       Apparatus  for  producing  gas 

for  illuminating,   heating,  or   power   purposes.      Sept.   23i 


22.51)1  (1907).  Hense.  Manufacture  of  liquid  com- 
bustible.    Sept.  30. 

25,435  (1907).  Poulain.  Combustible  or  carburet  ting 
liquids  for  internal  combustion  engines.     Sept.   23. 

25.896  (1907).  Lewis  and  Briggs.  Suction  gas  producer 
plant.     Sept.  23. 

8508  (1908).  Dunal  and  Masse.  Treatment  of  coke. 
Sept.  30. 

12,809  (1908).  Otto-Hilgenstock  Coke  Oven  Co.  (Otto 
und  Co.).  Removing  tar  from  the  hot  gases  of  coke  ovens, 
gas  retorts,  etc.     Sept.  23. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Application. 

19,271.  De  Fazi  and  Claussen.  Deodorising  naphtha, 
petroleum,  and  other  mineral  oils.     Sept.  14. 

IV.— COLOURING     MATTERS     AXD     DYESTUFFS. 
Applications. 

19,563.  Ges.  f.  Chem.  Industrie  in  Basel.  Manufacture 
of  a  halogen  derivative  of  indigo.  [Fr.  Appl..  Xov.  11, 
1907.     Addition  to  Xo.   10,326  of  1907.]*     Sept.   17. 

19,641.  Xewton  (Bayer  und  Co.).  Manufacture  of 
alizarin.     Sept.  18. 

19,793.  Ges.  f.  Chem.  Industrie  in  Basel.  Manufacture 
of  chlorinated  derivatives  of  indigo.  [Addition  to  No. 
9546  of  1907.]*     Sept.  21. 

20,003.  Basler  Chem.  Fabr.  Manufacture  of  vat  dve- 
stuffs.  [Ger.  Appl.,  Oct.  17,  1907.  Addition  to  No.  344 
of  1908.]*     Sept.  23.    • 

20,094.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Manufacture 
of  sulphurised  vat  dyestuffs  of  the  anthracene  series.* 
Sept.  24. 

Complete  Specifications  Accepted. 

21,109  (1907).  Ellis  (Chem.  Fabr.  vorm.  Sandoz). 
Manufacture  of  colouring  matters  of  the  gallocyanine 
series.     Sept.  30. 

22,967  (1907).  Bloxam  (Act -Ges.  f.  Anilinfabr.). 
Manufacture  of  sulphurised  dyestuffs.     Sept.  30. 

28,493  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  an  anthracene  dyestuff.     Sept.  30. 

553  (1908).  Xewton  (Bayer  und  Co.).  Manufacture  of 
leuco  derivatives  of  the  gallocyanine  series.     Sept  30. 

5589  (1908).  Meister,  Lucius,  und  Binning.  Manu- 
facture of  red  vat  dyestuffs.     Sept.  30. 

10,096  (1908).  Aet.-Ges.  f.  Anilinfabr.  Manufacture 
of  polyazo  dyestuffs  with  aid  of  p-aminopheriylarsinio 
acid.     Sept,  30. 


V.— PREPARING,  BLEACHING,    DYEING, 

PRINTING,   AND  FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

19,276.  Chandelon.  Apparatus  for  the  manufacture 
of  glossy  artificial  threads.*     Sept.   14. 

19,310.  Imray  (Soc.  Chem.  Ind.  in  Basle).  Producing 
in  printing  blue-violet  to  lilac  coloured  tints  fast  to  washing 
and  light.*     Sept.  14. 

2(1,047-    .Mueller   ami    Roberts.         Dyeing   machines   for 

textiles.       Sept.    23. 

1_'U,I7:S.    Haw  and  Orr.      Treatment  of  fibrous  substances. 

Sept.    25. 

20,200.  Johnson  (Kalle  und  Co.).  Production  of  dis- 
charge effects  on  textile  fibres  or  fabrics.     Sept.  2.V 

20,264.  Martyn  and  Gill.  Treating  and  waterproofing 
loosi  Ij   wov<  d  fabrics.     Sept.  i?t>. 

Complete  Specifh  itxons  Accepted. 

21,405  (1907).  Courtauld  and  Co.,  and  Wilson.  Manu- 
facture oi  threads,  filaments,  strips,  or  lilms  of  cellulose. 
Sept  80. 
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22,788  1907).  Hum  ami  Mosorop.  Kiers  for  boiling, 
bleaching,  and  otherwise  treating  textile  materials. 
Sept  23. 

1908).    Venter.        Purifying  and   clarifying   the 
lye  rendered  impure  by  the  mercerisation  process. 
Sept  30. 

lurtauld  and  Co.,  and  Wilson.  Manu- 
facture of  threads,  filaments,  ?-ti i^s.  or  films  of  cellulose. 
S 


VII.     ACIDS,    ALKALIS.    AND  SALTS. 

AlTI  I<   LTIONS. 

19,302.  Malcolm  and    Munton.     Treatment    of    brine. 

-        .    14. 

19,369.  Eastwick.  Treatment  of  waste  hydrated 
sulphate  of  lime.*     Sept.   15. 

19,402.  Hurford.  Obtaining  free  nitrogen  from  atmos- 
pheric air.*     Sept  15, 

19,528.  Ashworth.  Production  of  reducing  agents. 
17. 

19,656.  Schulthess.  Method  and  apparatus  for  slaking 
lime.*     Sept  IS. 

l^.TSs.  Loesekann.  Manufacture  of  artificial  cryolite 
from  rluorsjNU-.     Sept.    19. 

20,102.  Thorn  and  Pryor.  Manufacture  of  lime  and 
carbonic  acid  gas.     Sept.  24. 

■2M.17L  Erste  Oesterr.  Sodafabr.,  and  Opl.  Manu- 
facture of  sulphuric  acid.*     Sept.  25. 

20,198.  Willcox  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  solid  hydrosulphites.  [Addition  to  No. 
19,762  of  1899.]*     Sept  25. 

2H.190.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  stable  anhydrous  hydrosulphites. 
[Addition  to  Xo.  10,771  of  1907.']*     Sept,  25. 

20,204.    Black  and  Lennox.     See  wider  I. 

Complete  Specifications  Accepted. 

10.305  (1907).  Black  and  Lennox.     See  under  I. 

20.349  (1907).  Soc.  l'Air  Liquide.  Separation  of  the 
constituents  of  gaseous  mixtures,  particularly  of  air. 
Sept.  23. 

20,648  (1907).  Hartenstein.  Apparatus  for  manu- 
facturing carbide.     Sept.  23. 

23,217  (1907).  Johnson  (Verein  Chem.  Fabriken). 
Manufacture  of  a  reduction  product  from  sodium  sulphate. 
Sept.  23. 

23,794  (1907).  Gossage  and  Sons,  and  Weissmuller. 
Manufacture  of  silicates  of  soda  and  potash.     Sept.  23. 

23S2  (1908).  Kaesmacher.  Separation  and  concen- 
tration of  acids.     Sept.  23. 

2678  1 1908).  Herrenschmidt.  Separation  of  metalloids 
from  compounds  with  alkali  metals,  alkaline  earth  metals, 
earth  metals,  rare  and  aluminous  earths.     Sept.  23. 

2719  (1908).  Feld.  Treatment  of  sulphur  dioxide  and 
sulphuretted  hydrogen  to  obtain  sulphur.     Sept,  30. 

2876  (1908).  Venter.     See  under  V. 

47'il  (1908).  Rademacher.  Manufacture  of  a  zinc 
salt  of  formaldehyde-sulphoxylic  acid.     Sept.  30. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AXD  CEMENTS. 

Complete  Specifications  Accepted. 

6230  (1908).  Barnett.  Cement  for  use  in  the  manu- 
facture of  artificial  stone.     Sept.  23. 

11.062  (1908).  Payne.  Manufacture  of  firebricks, 
crucibles,  retorts,  etc.     Sept.  23. 

X.— METALS  AXD  METALLURGY. 
Applications. 

19,314.  Bernard  and  Sanna.  Apparatus  for  treating 
fine  mineral  matters.*     Sept.   14. 

19,356.  McCarty.     Metallurgical   furnaces.*     Sept.    15. 

19,380.  Howard  and  Hadley.  Treating  the  fumes  of 
spelter  furnaces.     Sept.  15. 

19,413.  Robbine  and  Macready.     Alloy.     Sept.   16. 


19.58.").  I'sine  de  Desargentation.  Eliminating  lead, 
arsenic,  and  antimony  from  copper  matte  and  ores,  and 
simultaneously  recovering  copper  as  metal.  [Ger. 
AppL.  May  6,  1908.]*     Sept,  17. 

19,667.  Hommel,  and  Metals  Extraction  Corporation, 
Ltd.      Furnaces  for  volatile  metals.     Sept.  18. 

19.SS2.  Angel.  Treatment  and  reduction  of  complex 
sulphide   and   other   ores.     Sept,    22. 

Complete  Specifications  Accepted. 

13.6S9  (1907).  Mrazsek.  Soldering  aluminium  and  its 
alloys.     Sept.  23. 

20,377  (1907).  Herrenschmidt,  Extraction  of  alloys 
of  metals  and  metalloids  with  boron  from  ores  or  com- 
pounds.    Sept,  23. 

21,335  (1907  .  Crawford.  Manufacture  of  alloys  of 
steel.     Sept.  30. 

21,428  (1907).  Thomlinson.  Consolidating  flue  dust  or 
fine  ore,  etc.,  containing  iron,  manganese,  etc.,  for  use  in 
making  iron  or  steel.     Sept.  30. 

24,612  (1907).  Viel.    Production  of  aluminium.  Sept,  30. 

25,357  (1907).  Rosalt,  Extraction  of  metals  from  ores. 
Sept.  30. 

3480  (1908).  Westman.  Reduction  of  arsenical  ores. 
Sept.  23. 

3680  (1908).  Hiorth.  Reduction  of  ores,  principally 
iron  ores.     Sept,  23. 

5413  (1908).  Roe.     Puddling  furnaces.     Sept.  30. 

5506  (1908).  Debus  and  Debus.  Crucible  furnaces. 
Sept.  30. 

11.605  (1908).  Classen  und  Co.  Manufacture  of 
roldering  flux.     Sept.  23. 


XL— ELECTRO-CHEMISTRY        AND 
METALLURGY. 


ELECTRO- 


Application. 
19,265.    Marsh.      Electric      furnaces.      [U.S.      Appl., 
Sept,  19,  1907.]*     Sept.  14. 

Complete  Specifications  Accepted.    ' 
1344    (1908).    Salzer.      Manufacture      of      electrolytic 
depositions  of  chromium.     Sept,  30. 

1420  (1908).  Chloride  Electrical  Storage  Co.,  and 
Heap.  Treatment  of  wood  for  use  in  electric  batteries 
and  electrolytic  cells.     Sept,  30. 

4940  (1908).  D'Varad  and  Meislinger-Meszlenyi.  Pro- 
duction of  positive  storage  battery  plates.     Sept.  23. 

XIIL— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES 
INDIA-RUBBER,  Etc. 

(.4.) — Pigments,  Paints. 
Applications. 

19,588.  Elam.     Copying  ink.*     Sept.  17. 
20,174.  Everett  and"  Cooper.     Manufacture  of  printing 
ink.     Sept.  25. 

Complete  Specifications  Accepted. 

20,379  (1907).  Herrenschmidt.  Manufacture  of  coatings 
for  painting.     Sept.  23. 

8688  (1908).  Bezzant  and  Bezzant.  Making  machine 
ruler's  inks,  etc.     Sept.  23. 

(B.) — Resins,  Varnishes. 
Application. 

19,833.  Pellnitz.  Production  of  resinous  turpentine 
oil  from  nine  oil.     [Ger.  AppL,  Sept.  20,  1907.1*     Sept.  21. 

(C.) — India-Rubber. 
Applications. 

19,593.  Blum  and  Carpenter.  Manufacture  of  artificial 
Para  rubber.     Sept.  17. 

20.030.  Gottschalk  and  Lilley.  Synthetic  production 
of  indiar libber.     Sept.  23. 
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PATENT    LIST. 


[Oct.  15,  1908. 


Complete  Specification  Accepted. 

23,031  (1007).  Perkin,  and  Whipp  Bios,  and  Todd. 
Ltd.  Manufacture  of  an  elastic  or  resilient  material- 
Sept.  30. 


XV 


-MANURES,  Etc. 
Application-* 


19,002.  Lake  (American  Bacteria-ized  Fertiliser  Co.). 
Fertilisers.*     Sept.  22. 

Complete  Specification  Accepted. 

9694  (1908).  Halvorsen,  and  Norsk  Hydro-Elektrisk 
Kvaelstofaktieselskab.  Manufacture  of  fertilisers. 
Sept,  23. 


XVL— SUGAR,  STARCH,  GUM,  Etc. 
Application. 
19,726.  Klopfer.     See   under  XVIIL4. 

XVIL— BREWING,     WINES,     SPIRITS,     Etc. 
Applications. 

19,346.  Epstein.  Treatment  of  the  residue  of  dis- 
tillers, brewers,  vinegar  makers,  etc.     Sept.  15. 

19,348.   Carroll.     Distilling  spirits.     Sept.   15. 

20,086.  Rogerson.  Treatment  of  beer  with  a  view 
to  its  sterilisation  and  the  precipitation  of  albumen. 
Sept.  24. 

Complete  Specification  Accepted. 

13,013  (1908).  Watson.  Apparatus  for  drying  brewers' 
and  other  by-products  and  other  moisture  laden  sub- 
stances.    Sept.  30. 

XVIIL— FOODS  ;    SANITATION,  WATER 
PURIFICATION;     AND    DISINFECTANTS. 

(.4.) — Foods. 
Applications. 

19,246.  Evans  and  Bibby.  Manufacture  of  feeding 
cake.     Sept.  14. 

19,455.  Bousseau.  Colloidal  cream  and  its  manu- 
facture.    [Fr.  Appl.,  Sept.  20,  1907.]*     Sept.  16. 

19,542.  Mislin.  Utilisation  of  the  waste  products  <,f 
milled  or  ground  cereals.     Sept.  17. 

19,684.  Schwartz  and  Schwartz.  Manufacture  of 
aerated  beverages.     Sep*.  19. 

19.726.  Klopfer.  Recovery  of  starch  and  gluten  from 
wheat  Hour.     [Ger.  Appl.,  Oct,  4.  1907.]*     Sept.   lit. 


Complete  Specification  Accepted. 

6179  (1908).  Wulfing  and  Fischer.  Obtaining  a  pure, 
neutral  sodium  salt  of  iactalbumen  soluble  in  water. 
Sept.  30. 

(B.) — Sanitation  :     Water   Purification. 

Application. 

1 9:648.  Lajoie.  Apparatus  for  purifying  water. 
[Fr.  Appl.,  Oct.  24,  1907.]*     Sept.  18. 

<  omplete  Specification  Accepted. 

21,566  (1907).  Thomson,  and  Oxychlorides,  Ltd. 
Treatment  of  sewage.     Sept.  30. 


XIX.— PAPER,   PASTEBOARD,   Etc. 

Complete  Specification  Accepted. 

21.405  (1907)  and    5595    (1908).    Courtauld    and    Co., 
and   Wilson.     See   under  V. 

XX.— FINE  CHEMICALS,  ALKALOIDS, 

ESSENTIAL     OILS,     AND     EXTRACTS. 

Application. 

20,050.  Hertkorn.     Manufacture     of  camphor.     [Com- 
prised in  No.  11,248  of  1908.]*     Sept.  23 


XXL— PHOTOGEAPHIC    MATERIALS    AND 
PROCESSES. 

Applications. 

19,297.  Boult  (Neue  Photographische  Ges.).  Manu- 
facture of  pigment  pictures.*     Sept.  14. 

20,111.  Soc.  Anon,  des  Plaques  et  Papiers  Photo- 
graphiques  A.  Lumiere  et  ses  fils.  Screen  or  plate  for 
direct  colour  photography.  [Fr.  Appl.,  Oct,  21,  1907.]* 
Sept,  24. 

Complete  Specifications  Accepted. 

22,244  (1907).  Lees.  Treatment  of  the  films  of  photo- 
graphic   negatives,    etc.     Sept.    30. 

23,812  (1907).  Child.     Colour  photography.     Sept.  23. 

XXIL— EXPLOSIVES,    MATCHES,    Etc. 

Applications. 

19,334.  Holmes.  Explosive  compounds.  [U.S.  Appl.i 
Dec.  28,  1907.]*     Sept.   15. 

20,214.  Palmer.     Explosives.*     Sept.    25. 
20,279.    Bawden.      Explosives.*      Sept.  26. 
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E.  Knecht. 
J.  H.  Lester. 
H.  Levinstein. 
J.  F.  Thorpe. 


Eon.  Local  Secretary  : 
Julius  Htibner,  Ash  Villa,  Cheadle  Hulme,  Cheshire. 


Newcastle  Section. 


Chairman :    C.J.  Potter. 

Vice-Chairman  :    N.  H.  Martin. 

Committee : 


Alf.  Allhu^en. 
P.  P.  Bed<on. 
J.  T.  Dunn. 
T.  W.  Hog*. 


E.  F.  Hooper. 
H.  Louis. 
John  Pattinson. 
Henry   Peile. 


A.   Short. 
Harry   Smith. 
W.  H.  Sodeau. 


Eon.  Treasurer  :  J.  A.  Smythe. 
Eon.   Local  Secretary  : 


F  C.  Garrett,  Armstrong  College,  Newcastle-on-Tyne. 


New   England  Section. 

Chairman :    F.  E.  Atteaux. 
Vice-Chairman:    W.H.Walker. 


C.  R.  Borland. 
H.  S.  Duckworth. 
C.  H.  Finn. 
C.  L.  Gagnebln. 
W.  D.  Hartehorne. 


Committee  : 

John  C.   Uebden. 
Henry   Howard. 
A    L  Norton, 
w.  E.  Piper. 


Charles  R.  Sanger. 
s.  P,  Sharpies. 
H.  P.  Talbot. 
V   T.  Walsh. 


Bon     L>".i    Treasurer :    Kobert  W.   Neff,  22,   India  Square, 
boston.   Mass..  U.S.A. 

lion    Local  Secretary  : 
A.  A.  Claflin,  7,  Sears  Street.  Boston,  Mass.,  U.S.A. 


New  York  Section. 


Chairman :   Maximilian  Toch. 
Vice-Chairman : 

Committee : 


L.  N.  Adler. 
Howard  B.  Bishop. 
Walker  Bowman. 
V.  Coblentz. 
W.  F.  Fuerst. 


Bernhard  C.  Hesse. 
W.  D.  Home. 
L.  S.  Kohnstamm. 
P.  C.  Mcilhiney. 
C.  F.  McKenna. 


R.  W.  Moore. 
G.  A.  Prochazka. 
Ge>.  C.  Stone. 
Samuel  A.  Tucker. 


Eon.  Treasurer :     Frank  C.  R.  Hemingway,    133,  Front   Street, 

New  York  City,  U.S.A. 

Eon.  Local  Secretary  : 

H.Schweitzer,  117,  Hudson  Street,  New  York  City,  U.S.A. 


Nottingham  Section. 


Chairman :    Oliver  Quibell. 

Vice-Chairman :   J.  M.  C.  Paton. 

Committee : 


L.  Archbutt. 
F.  J.  R.  Carulla. 
J.    Golding. 
T.  F.  Harvey. 


J.  F.  Kempson. 
F.  Stanley  Kipping. 
T.  H.  Lloyd. 
H.  J.  8.  Sand. 


G.  J.  Ward. 
J.  White. 
J.  T.  Wood. 


Eon.   Treasurer  :    S.  J.  Pentecost,  Sherwood  Rise,  Nottingham. 

Eon.  Local  Secretary  : 

S.  R.  Trotman,  1,  Regent  Street,  Nottingham. 


Scottish    Section. 


Chairman :  D.  J.  Tlayfair. 
Vice-Chairman :    Robert  Hamilton. 


A.  Campion. 
R.  M.  Clark. 
Jas.  J.  Bobbie. 
Harry  Dunlop. 
Jas.  Faill. 
Jno.  S.  Ford. 


Committee : 

Thos.  Gray. 

F.  W.  Harris. 

G.  G.  Henderson. 

J.  S.  Maearthur. 
Jas.  McLeod. 


H.  Marshall. 
G.  B.  Neave. 
David  Perry. 
R.  T.  Thomson. 
(.'has.  W.  Townsend. 


Hon.  Secretary  and  Treasurer  : 
Chas.  E.  Fawsitt,  The  University,  Glasgow. 


Sydney,  N.S.W.,  Section. 


Chairman  :    J.  A.  Schofield. 
Vice-Chairman  :    R.  Greig  Smith. 


W.  A.  Dixon. 
W.  15.  Gray. 
G.  Harker. 


Committee  ■' 

L.  Meggitt. 
J.  ,M nnson. 
Jas.  M.  Petrie. 


A.  A.  Kamsay. 
T.  Steel. 
P.  Sylow. 


Eon.  Local  Secretary  and  Treasurer  : 
T.  U.  Walton,  Colonial  Sugar  Co.,  O'Connell  Street,  Sydney,  N.S. W. 


Yorkshire  Section. 


Chairman  :    W.  M.  Gardner. 

Vice-Chairman  :    A.  G.  Perkin. 

Committee  : 


W.  A.  Hone. 
I  .  U  .  i;riui8on. 
i..  \.  BrothertoD. 
E.  M.  Chaplin. 


J.    (larlleld. 
W.  Basil  Hill. 
B.  North. 
L.  T.  O'Miea. 


H.  R.  Procter. 
F.  W.  llichardson. 
(i.  W.  siatter. 
A.  Wilson. 


Eon.  Local  Secretary  and  Treasurer  . 
T.  Fairley,  17,  East  Parade,  Leeds. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Congress    of    the    Refrigerating    Industries.     Times    Eng. 

Siq.pl. .  Oct  14  and  21,  1908.  [T.R.] 
The  first  International  Congress  of  the  Refrigerating 
Industries  was  opened  at  Paris  on  Oct.  5.  One  section 
was  devoted  to  low  temperatures  and  their  general  effects  ; 
the  next  dealt  with  refrigerating  machinery  and  cold 
storage  ;  the  third  related  to  the  cooling  of  food  ;  the 
fourth  to  the  utilisation  of  cold  in  various  industries  ; 
the  fifth  to  the  use  of  low  temperatures  for  trade  and 
transportation  ;  and  the  sixth  to  the  consideration  of 
legislation  on  this  subject.  Among  the  papers  read  were 
"  Liquefaction  of  Helium  "  by  Prof.  Kammerlingh  Onnes 
of  Leyden.  "  Liquid  Air  Machines  "  by  Mr.  G.  Claude, 
••  Heat  Insulation  "  by  M.  Bost,  "  Thermal  Units  "  by 
M.  Leblanc.  and  "  Rotary  Compressing  Machines :'  by 
the  Abbe  Audriffen. 

The  Congress  devoted  much  time  to  considering  the 
action  of  cold  on  articles  of  food.  The  services  of 
refrigeration  in  brewing  are  well  known,  and  Dr.  Haas 
and  Mr.  Pini  have  shown  that,  in  hot  countries,  chilling 
the  must  of  wine  during  fermentation  might  possess 
great  advantage.  Mr.  Heiss  of  Staubing,  Bavaria,  gave 
a  paper  on  the  equipment  of  refrigerated  slaughter- 
houses, and  the  transportation  of  refrigerated  produce 
received  much  attention.  On  the  industrial  side,  M.  de 
Goes  of  the  Dyle  and  Bacalan  Co.  explained  the  use  of 
intense  cold  on  the  manufacture  of  smokeless  powders, 
Mr.  Gayley  read  a  note  on  drying  air  by  refrigeration 
for  blast  furnaces  at  the  Carnegie  Steelworks  at  Pittsburg, 
Mr.  Guiselin  described  its  use  in  the  extraction  of  paraffin, 
and  Iff.  Bianchi  of  Florence  described  its  use  for  keeping 
humidity  constant  in  the  manufacture  of  matches  free 
from  phosphorus.  The  next  Congress  will  take  place  in 
1910  at  Vienna. 

Iron  ;    Influence  of  silicon  on  the  physical  and  chemical 
properties  of .     A.  Jouve.     See  X. 

Patents. 
Grading  or  classifying  pulverulent  or  comminuted  materials  ; 

Machines  for .     A.  R.  Robertson,  Glasgow.     Eng. 

Pat.  19,736,  Sept.  4,  1907. 
The  material  to  be  graded  is  fed  into  the  annular  space 
between  two  concentric  conical  drums  having  corrugated 
or  roughened  faces  and  mounted  on  a  vertical  shaft. 
Water  or  any  other  suitable  liquid  is  fed  into  the  interior 
of  the  inner  *drum,  issues  in  jets  through  openings  in  its 
conical  surface,  and  plays  upon  the  material.  Both 
drums  are  rotated  at  a  high  speed  in  the  same  direction, 
but  one  at  a  slightly  higher  speed  than  the  other,  so  that 
they  have  relatively  a  slow  rotation  in  opposite  directions. 
The  graded  materials  are  delivered  from  the  lower  edge 
of  the  cone  into  as  many  stationary  concentric  troughs 
as  there  are  grades  of  material. — W.  H.  C. 

Centrifugal   drying   machines   actuated   by   fluid    pressure. 

J.  \V.  and  W.  A.  Macfarlane,  Renfrew,  N.B.     Eng.  Pat. 

20,177,  Sept.  10,  1907. 
In  an  installation  of  several  centrifugal  machines  driven 
by  water  from  a  steam-driven  pump,  the  speed  of  which 
is  automatically  regulated  by  the  water  pressure,  the 
speed  will  reach  minimum  conditions  when  the  machines 
are  worked  in  regular  rotation.  The  minimum  conditions 
of  speed  of  the  pump  are  maintained  either  by  interlocking 
the  valves  of  the  different  machines,  or,  by  limiting  the 
flow  of  liquid  from  the  pump  and  using  check  devices 
on  the  machines.  The  delivery  pipe  of  the  pump  may 
be  constricted  and  valves  placed  on  the  machines  which 
automatically  close  when  the  water  pressure  falls. — J.  W.  H. 


Desiccating ;    Process  of  and  apparatus  for .     C.  K- 

Mills,  London.  From  D.  R.  Hendricks,  New  York- 
Eng.  Pat.  25,436,  Nov.  16,  1907. 

The  liquid  or  solution  to  be  dried,  is  sprayed  into  a  vertical 
cylinder  into  the  lower  part  of  which  heated  air  is  intro- 
duced, in  sufficient  quantity  to  complete  the  desiccation. 
The  air  is  kept  in  whirling  motion  in  the  cylinder  by 
means  of  a  fan  wheel  and  is  withdrawn  by  means  of  a 
fan  or  blower,  through  a  pipe  extending  through  the 
centre  of  the  top  to  within  a  short  distance  from  the 
bottom.  The  air  laden  with  the  dry  particles  is  delivered 
by  the  blower  in  a  horizontal  direction  into  a  polygonal 
conical  separator.  The  latter  is  provided  with  inwardly 
projecting  vertical  vanes  which  form  dead  air  spaces, 
through  which  the  solids  fall  to  the  bottom  of  the  cone, 
whence  they  are  withdrawn  through  a  rotating  air  lock. 
The  air,  carrying  with  it  the  lighter  particles  of  solid  matter, 
leaves  the  separator  through  a  central  vertical  pipe 
extending  downwards  into  the  vessel,  and  is  delivered 
into  a  second  separator  where  it  is  caused  to  pass  through 
a  liquid  spray  which  arrests  the  remaining  particles. 
Either  water  or  a  portion  of  the  original  liquid  may  be 
used  for  the  purpose,  and  when  sufficiently  saturated,  it 
is  returned  to  the  front  end  of  the  apparatus  and  sub- 
mitted to  the  desiccation  process,  for  the  recovery  of  the 
solid  particles  it  has  taken  up.— W.  H.  C. 

Furnaces.     F.  Dahl,  Bruckhausen  on  the  Rhine,  Germany. 
Eng.  Pat.  21,103,  Sept.  23,  1907. 

The  air  used  for  combustion  in  the  furnace  is  preheated 
by  being  made  to  pass  through  passages  arranged  on  the 
covering  arch.  For  this  purpose  a  portion  of  the  arch, 
preferably  the  back  portion,  is  made  of  metal  provided 
with  tubes,  ribs,  or  corrugations. — J.  W.  H. 

Filter  and  strainer  :   Mechanical  rotary  or  revolving 

for  separating  solids  and  suspended  matters  of  all  kinds 
from  their  accompanying  fluids.  L.  Jones,  London. 
Eng.  Pat.  27,674,  Dec.  16,  1907. 

A  series  of  buckets,  which  may  if  desired  be  perforated, 
so  as  to  act  as  strainers,  are  arranged  radially  around 
the  periphery  of  an  annular  rotary  straining  drum  mounted 
on  an  axis.  The  liquid  to  be  filtered,  is  delivered  into  the 
buckets  in  a  regulated  stream  and  causes  them  and  the 
strainer  to  rotate.  The  liquid  passes  through  the 
perforated  buckets  and  through  the  perforated  outer 
wall  of  the  strainer  into  a  suitable  receptacle,  and  the  solids 
are  discharged  from  the  buckets,  as  they  successively 
attain  the  highest  position,  into  a  hopper  fixed  within 
the  space  enclosed  by  the  annular  strainer  and  provided 
with  a  discharge  pipe. — W.  H.  C. 

Boiler  scale  ;  Method  of  removing .     Sauerstofffabrik 

Berlin,  Ges.  m.b.H.,  Berlin.  Eng.  Pat.  7836,  April  8, 1908. 
Under  Int.  Conv.,  April  12,  1907. 

The  incrustation  is  heated  with  the  flame  of  an  oxyhydrogen 
blowpipe,  whereupon  it  is  said  to  "  jump  off." — J.  W.  H. 

Distilling  apparatus  and  method  of  distillation.  A.  de 
Focatiis,  New  Orleans,  La.  U.S.  Pat.  898,861,  Sept.  15, 
1908. 

The  apparatus  consists  of  a  boiler  or  still  surmounted  by 
a  fractionating  column.  The  claim  is  for  the  provision 
of  a  heater,  external  to  the  column,  situated  at  about  half 
its  height  above  the  still  and  heated  by  a  steam  coil. 
The  liquid  flowing  down  the  column  is  withdrawn,  circu- 
lated through  the  heater  and  returned  to  the  column  at 
substantially  the  same  point  from  which  it  was  withdrawn. 

— W.  H.  C. 
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Condensation  of  vapours  ;    Process  for  the  fractional -. 

L.   Lowenstein,   Vienna.     U.S.   Pat,   898.980.  Sept.    15, 
1908. 

The  mixture  of  liquids  is  distilled  under  reduced  pressure 
and  the  mixed  vapours  are  passed  through  a  condenser, 
the  jacket  of  which  is  rilled  with  a  liquid  having  a  boiling 
point  equal  to  that  of  the  constituent  it  is  desired  to 
separate.  The  liquid  in  the  jacket  is  exposed  to  the  same 
degree  of  reduced  pressure  as  the  mixture  being  distilled, 
and  is  heated  to  boiling  by  those  vapours  in  the  mixture 
which  have  a  higher  boiling  point,  the  vapours  being 
condensed.  Hence,  only  that  constituent  which  has  the 
same  boiling  point  as  the  liquid  in  the  jacket  passes  on  to 
another  cooler  and  is  condensed  separately. — W.  H.  C. 

Distilling  apparatus.  Dampfkessel-  und  Gasometerfabr. 
A.-G.  vorm.  A.  Wilke  und  Co.  Ger.  Pat.  200.929, 
Sept.  6,  1907. 

A  pipe  leads  from  the  still  to  the  lowest  compartment  of  a 
rectifying  column.  The  partitions  in  the  rectifying  column 
have  each  two  openings,  of  which  one  serves,  as  usual,  as  a 
means  of  communication  between  adjacent  compartments, 
whilst  through  the  other  passes  a  pipe  extending  through 
the  column,  and  leading  to  a  condenser.  The  ordinary 
outlet  pipe  in  the  roof  of  the  column  leads  to  the  same 
or  to  a  separate  condenser.  In  the  lowest  compartment 
of  the  column  is  a  pivoted  lever,  carrying  a  cap  at  either 
end,  so  adjusted  that  each  cap  can  close  one  of  the  openings 
in  the  partition,  whilst  the  other  opening  is  left  free.  By 
this  arrangement  the  vapours  from  the  still  can,  at  will, 
be  either  passed  in  turn  through  the  different  compart- 
ments of  the  rectifying  column,  or  passed  directly  to  the 
condenser  through  the  pipe  extending  through  the  column. 

— A.  S. 

Separation  of  the  solid  and  liquid  constituents  of  fluid 
masses,   such  as  mineral  slimes  or  mud  ;    Process  and 

apparatus  for .    H.  G.   Nichols.     Fr.  Pat.  389,706, 

April  28,  1908.     Under  Int.  Conv.,  Feb.  4,  1908. 

The  invention  consists  in  facilitating  the  separation  by 
removing  the  solids,  as  soon  as  they  are  deposited,  from 
the  bottom  of  the  settling  vessel  by  means  of  an  endless 
travelling  band  or  other  suitable  device.  The  clear  liquid 
is  removed  at  a  point  as  near  to  the  inlet  as  possible. 

— W.  H.  C. 

Concentration  of  solutions  by  freezing  and  the  separation 
of  the  soluble  matter  from  the.  crystals  of  ice.  E.  Monti. 
Fr.  Pat.  390,085,  May  9,  1908. 

The  claim  is  for  improvements  in  the  process  and  apparatus 
described  in  Fr.  Pats.  324,474  of  1902  and  357,770  of 
1905  (this  J.,  1903,  567;  1906,  113).  To  reduce  the 
cost  of  construction  of  the  apparatus,  the  cooled  brine  is 


circulated  through  horizontal  pipes  embedded  in  the 
wooden  or  concrete  walls  of  the  freezing  chamber  and 
connected  with  vertical  distribution  boxes  at  either  end. 
The  frozen  mass  is  systematically  watered  or  sprayed 
from*  above  by  a  solution  contained  in  a  closed  vessel, 
suspended  from  rails  fixed  above  the  freezing  tank.  The 
liquid  is  forced  through  perforations  (partially  or  completely 
closed  as  desired),  in  the  bottom  of  the  closed  vessel  by  the 
aid  of  an  inert  gas  under  pressure. — W.  H.  C. 

Crystallisa'ion  in  motion  ;  Process  and  apparatus  for . 

L.  Laessig.     Ger.  Pat.  200,533,  March  24.  1907. 

Plates  or  trays  are  arranged  cascade-fashion  in  a  vertical 
Column,  and  the  liquid  under  treatment  enters  at  the  top 
and  flows  down  from  one  plate  or  tray  to  the  next.  The 
crystals  produced  collect  on  a  screen  or  sieve  in  the  lower 
part  of  the  column  and  are  continuously  removed  by  a 
conveyor  working  just  above  the  screen. — A.  S. 

Furnaces,   kilns,   etc.     E.   Schmatolla,   Berlin.     Eng.    Pat. 

1168,  Jan.   17,   1908. 
See  Fr.  Pat.  386,694  of  1908  ;    this  J.,  1908,  740.— T.  F.  B. 

Extraction    apparatus.     L.    F.    Jury,    Vernaison,    France. 
U.S.  Pat.  898,482,  Sept.   15,  1908. 

See  Fr.  Pat.  358,783  of  1905  ;  this  J.,  1906,  327.— T.  F.  B. 

Filter.     F.  Tiemann,  Berlin.     U.S.  Pat.  899,194,  Sept.  22, 
1908. 

See  Eng.  Pat.  3290  of  1908  ;   this  J.,  1908,  437.— T.  F.  B. 

Evaporation  of  saline  solutions;  Apparatus  for    the  con- 
tinuous   .     E.  Cantenot.     Fr.  Pat.  389,917,  May  5. 

1908.     Under  Int.  Conv.,  May  6,  1907. 

See  Ger.  Pat.  200,199  of  1907  ;  this  J.,  1908,  940.— T.   F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Gas  producer  practice.      W.  A.  Bone  and  R.  V.  Wheeler. 
Iron   and   Steel   Inst.,   Sept.,    1908.     [Advance   proof.] 

Further  experiments  have  been  carried  out  with  the 
sime  producer  as  before  (see  this  J.,  1907.  674),  the 
saturation  temperature  of  the  blast  being  lower.  The 
depth  of  incandescent  fuel  was  reduced  from  7  ft.  to 
3  ft.  6  ins.,  and  certain  alterations  were  made  in  the 
producer,  notably  the  cutting  off  of  the  cast-iron  bell 
below  the  gas  outlet,  and  the  elimination  of  the  angle 
at  the  boshes.  The  load  on  the  producer  was  more  than 
doubled  as  compared  with  the  earlier  trials.  Each  trial 
lasted  continuously  for  a  full  week.  The  chief  results 
of  the  trials  are  shown  in  the  following  table  : — 


Steam  saturation  temperature  of  blast   . . . 

60°  C 

55°  C 

50°  C 

«       45°  C 

Coal  consumption  at  producer,  cwt.  dry  coal  per  hour  . . 
Coal  consumption  for  blower  engine,  cwt.  per  hour    . 
Total  carbon  losses  per  cent,  (in  tar.  ashes,  and  soot)  . . . 

17-5 
0-65 
8-0 

18-6 
0-65 
9-15 

17-5 
0-65 
7-9 

18-4 
0-65 
7-3 

..  _. 

|  Carbon   dioxide 

]  Carbon  monoxide    

Percentage  composition  of  the  gas  ■>.  Hydrogen    . . . 

5-10 
27-30 
15-50 

3-05 
49-05 

4-40 
28-10 
15-45 

3-00 
49-05 

2-50 
30-60 
12-35 

3-00 
51-55 

2-35 
31-60 
11-60 

3-05 

51-40 

Total  combustibles    

45-85 

46-60 

45-1)5 

46-20 

178-7 
166-9 

135,000 

180-8 
169-1 

132,700 

178-5 
168-7 

132,500 

180-1) 

170-5 

(British  thermal  unit*  pet  cubic  foot,  at  b°  c.  and  760  mm.j 

Yield  of  dry  gas,  cubic  feet  at  0°  0.  and  760  mm.  per  ton  ol  dry 

133  700 

Lb.  of  steam  in  blast  per  lb.  of  coal  gasified  ... 

0-45.1 
76 

87-46 

nil 

0-325 
100 

36-76 
0-42 

0-21 
95 

884 

0-3 

0-2 

Percentage  of  steam  decomposed    

Cubic  feet  of  air  (at  0    C.  and  Till)  mm.)  in  blast   per  lb.  of  ilrv  coal 

100 
38-8 

..   i        .     oxygen  from  steam 

0-33 

Kfflciency  ratio,  including  steam  tot  blower  engine  

0-725 

0-722 

0718 

0-73 

\        \  XVII.  N"o-  80.] 


Cl.    IL— FUEL,   GAS,  &    LIGHT. 


1009 


The  efficiency  ratio  is  calculated  on  the  net  calorific 
values  of  fuel  and  gas  ;  no  allowance  is  made  for  fuel 
for  raising  steam,  as  only  exhaust  steam  was  added  to 
The  blast.  The  coal  consumption  during  the  day  shifts 
was  practically  double  that  during  the  night  shifts. 
but  the  composition  of  the  na  samples  varied  within 
practically  the  same  limits.  \o  trouble  was  experienced 
from  the  formation  of  clinker,  but  when  the  saturation 
temperature  was  reduced  to  45  ('..  the  ashes  fused  and 
ran  through  the  tire-bars.  The  experiments  show  that 
a  high  rate  of  gasification  can  be  maintained  with  the 
blast  saturated  at  ."in  to  <>0  (.'..  and  that  under  these 
conditions,  the  gas  is  very  suitable  for  furnace  work. 
whilst  a  wide  variation  in  the  load  does  not  affect  the 
quality  of  the  gas.  The  losses  of  carbon  were  not  affected 
by  the  reduction  in  the  depth  of  incandescent  fuel.  The 
gas  made  with  the  blast,  saturated  at  55°  C,  was  found 
to  pass  unchanged  through  regenerators  at  about  1100°  C, 
the  proportions  of  carbon  dioxide,  carbon  monoxide, 
hydrogen,  and  steam  being  nearly  these  calculated  to 
be  in  equilibrium  at  that  temperature. — A.  T.  L. 

Fuel  ;     The    purchase   of .     Pts.    I.   and   II.     Times 

Eng.  Suppl..  Aug.  26,  and  Sept.  2,  1908.     [T.R.] 

In  Part  I.,  the  advantages  of  contracts  for  coal  based  on 
laboratory  tests  of  moisture,  ash.  and  calorific  value,  are 
referred  to  and  described,  whilst  in  Part  II. ,  some  details 
of  the  practical  operation  of  such  systems  of  purchase, 
drawn  chiefly  from  American  sources,  are  given.  The 
United  States  Treasury  Department,  it  is  mentioned,  now 
obtains  more  than  one-hall  of  the  fuel  required  for  the 
(Government  Departments  upon  a  strict  specification, 
based  on  the  laboratory  examination  by  the  fuel-testing 
division  of  the  Geological  Survey. 

Fuel  consumption  ;  Scientific  control  of .  H.  E.  Arm- 
strong. Iron  and  Steel  Inst.,  Sept.,  1908.  [Advance 
proof.] 

Power  supply  and  its  effect  on  the  industries  of  the  north- 
-f  coast.  C.  H.  Merz.  Iron  and  Steel  Inst.,  Sept., 
1908.  [Advance  proof.] 
The  author  describes  the  effect  of  the  supply  of  electrical 
power  on  the  industrial  development  of  the  north-east 
coast  district.  It  is  stated  that  apart  from  the  power 
companies,  there  is  practically  no  coal  burned  in  the  Tyne 
district  for  power  purposes  except  in  chemical  factories. 
It  is  probable  that  the  future  power  requirements  of  the 
district  will  be  largely  met  by  electricity  produced  by  the 
utilisation  of  the  waste  heat  and  gases  from  blast-furnaces 
and  coke  ovens. — A.S. 

Peal  ;      Utilisation  of [for  making  gas  or  charcoal, 

with  recovery  of  by-products].  H.  R.  Sankey.  British 
Assoc,  Dublin,  1908.  Engineering,  Sept.  11,  1908, 
355—360. 

The  author  reviews  existing  methods  for  utilising  peat, 
with  special  reference  to  the  scheme  recently  sanctioned 
by  Parliament  for  an  electric  power  station  at  the  Bog 
of  Allan,  near  Robertstown  in  Ireland.  It  is  proposed 
to  use  the  partially  dried  peat,  containing  as  much  as 
60  per  cent,  of  water,  in  gas  producers  with  plant  for 
the  recovery  of  ammonium  sulphate ;  earlier  schemes 
have  required  peat  containing  only  25  per  cent,  of  water. 
Current  will  be  obtained  from  generators,  of  500  to  1000 
kilowatts,  driven  by  gas  engines.  The  producers  will  be 
worked  continuously  at  full  load,  and  during  the  hours 
of  small  demand  for  electricity,  the  surplus  gas  will 
be  used  for  heating,  for  drying  peat,  or  burned  to  waste. 
The  cost  of  fuel  is  estimated  at  3s.  per  ton  of  dry  peat, 
or  O-Ood.  per  unit  generated,  whilst  the  net  profit  on  the 
ammonium  sulphate  will  be  4s.  per  ton  of  dry  peat. 
Power  will  be  available  at  a  low  enough  cost  for  industries 
such  as  the  manufacture  of  carbide,  cyanamide,  Acheson 
graphite,  etc.  Of  several  methods  described  for  getting 
the  peat,  digging  by  means  of  an  ordinary  grab  appears 
the  most  suitable.  The  peat  may  be  dried  by  spreading 
on  the  ground  to  a  thickness  of  4  ins.,  and  scoring  over 
the  surface  with  a  rake  ;  the  peat  soon  separates  into 
sods,  which  are  stacked  and  after  a  few  days,  in  the 
summer,  contain  only  60  per  cent,  of  water.     The  drying 


is  more  rapid  if  the  wet  peat  he  passed  through  a  press. 
The  surplus  gas  could  be  used  for  drying  peat  in  the 
winter  by  the  Kkenbcrg  process,  in  which  the  wet  sub  dance 
is  heated  in  ovens  at  150' ('.  and  partly  carbonised; 
in  this  way.  peat  can  be  produced  of  the  reiuired  dryness 
and  containing  all  the  by-products,  in  less  than  an  hour. 
The  utilisation  of  peat,  as  carried  out  at  Beuerberg,  near 
Munich,  is  described.  The  air-dried  peat  is  further 
dried  by  exhaust  gases  from  the  coking  ovens,  and  the 
moisture  reduced  to  25  per  cent.  Peat-charcoal  is 
produced  in  closed  retorts  heated  externally,  and  the 
Hue  gases  are  afterwards  passed  into  other  retorts  in 
which  peat  is  partially  carbonised  and  converted  into 
'"  semi-peat-coke."  Pitch,  tar,  and  liquor  are  obtained 
from  the  gases  distilled  from  the  peat,  and  the  washed 
gases  are  used  for  heating  the  retorts.  The  liquor  is 
worked  up  for  acetic  acid,  methyl  alcohol,  and  ammonium 
sulphate.  The  tar  yields  gas  oil,  paraffin,  and  carbon 
suitable  for  arc  lamp  electrodes  ;  or  it  may  be  saponified 
with  lime  and  mixed  with  resin  oil,  to  produce  a  valuable 
wagon-grease.  The  charcoal  or  coke  is  dense  and  hard, 
i  and  contains  very  little  sulphur.— A.  T.  L. 

Calcium  hydride  ;     Methane-synthesis  by  means  of . 

M.  Mayer  and  V.  Altmayer.     Ber.,  1908,  41,  3074—3080. 

Calcium  hydride  was  prepared  by  passing  hydrogen  over 
metallic  calcium,  heated  in  an  electric  furnace,  till  com- 
bination was  complete,  carbon  monoxide  being  then 
passed  over  at  regulated  temperatures,  the  gaseous 
products  analysed.  The  most  favourable  temperature 
for  the  production  of  methane  was  found  to  be  500°  C, 
at  which  temperature  the  issuing  gas  consisted  of  60 — 65 
per  cent,  of  methane  and  35 — 30  per  cent,  of  hydrogen. 
Up  to  a  rate  of  about  1  c.c.  per  minute,  increase  in  the 
rate  of  passage  of  the  gas  increased  the  proportion  of 
methane  produced.  The  residue  in  the  tube  consisted 
(besides  undecomposed  hydride)  of  lime,  calcium  carbide 
and  nitride  (from  nitrogen  introduced  as  impurity  in  the 
gas),  and  free  carbon,  so  that  the  action  is  complex. 
The  two  following  equations  probably  represent  the  chief 
reactions  occurring  : — 

3CaH,+3CO  =  CH4+3CaO+2C+H2  ; 
CaH2  +  2C  =  CaC2  +  H,. 

When  carbon  dioxide  instead  of  monoxide  was  passed 
over  the  hydride,  the  results  were  generally  similar  : 
the  chief  reaction  is  probably  expressed  by  the  equation 
2C02-f4CaH2  =  CH.,+4CaO  +  C  +  2H2.  Lampblack  and 
calcium  hydride,  heated  together  at  500°  C.  yield  a  gas 
containing  40  per  cent,  of  methane  and  57  per  cent,  of 
hydrogen. — J.  T.  D. 

Patents. 

Fuel  [from  sewage  sludge]  ;    Manufacture  of .     T.  D. 

Kelly,  Forest  Gate,  and  R.  C.  Lowry-Corry,  London. 
Eng.  Pat.  2609,  Feb.  5,  1908. 

Dried  sewage  sludge  is  treated  with  lime,  and  then 
powdered  and  mixed  with  about  10  per  cent,  of  salt 
water  and  with  20  per  cent,  of  tar  or  petroleum-refuse 
to  which  3  to  5  per  cent,  of  sulphuric  acid  or  sulphur  have 
been  added.  The  whole  is  then  well  mixed,  and  a  quantity 
of  coal  dust  is  added  according  to  the  calorific  value  of 
the  fuel  required.  The  mixture  is  pressed  into  the  shapes 
required,  or  allowed  to  set  and  then  broken  up.  The 
fuel  is  suitable  for  use  in  the  manufacture  of  cement  or 
lime.— A.  T.  L. 

Coal ;     Process  of  burning .     H.   A.    Poppenhusen, 

Evanston,    and    J.    Harrington,    Chicago.      U.S.  Pat 
898,134,  Sept.  8,  1908. 

Coal  is  continuously  fed  into  and  through  the  furnace, 
so  as  to  form  a  layer,  and  a  coking  heat  is  first  applied 
to  the  top  surface  of  the  layer  without  aeration.  Air 
is  then  admitted  to  the  bottom  layer  to  effect  combustion. 
The  upper  portion  of  the  layer  of  coal  is  continuously 
agitated  during  the  coking  operation  to  prevent  caking, 
but  in  such  a  manner  as  not  to  stir  or  mix  the  coal  con- 
stituting the  layer.— G.  W.  McD. 
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Coal ;     Briquetting .     C.    L.    J.    Dorel.     Fr.    Pat. 

390,115,  July  18,  1907. 

The  coal,  in  a  powdered  or  granular  condition,  is  incor- 
porated with  a  solution  of  pitch,  with  tar  containing 
pitch,  or,  with  pitch  to  which  light  tar  oils  have  been 
added.  The  mass  is  then  heated  to  recover  the  solvent 
or  light  oils,  or  to  remove  the  lighter  constituents  of  the 
tar  and  to  eliminate  moisture,  and  the  material  is  finally 
pressed  into  briquettes.  When  using  anthracitic  coal, 
some  finely-powdered  bituminous  coal  is  added  to  the 
solution  of  pitch. — A.  T.  L. 

Briquettes  ;     Preparation  of  a  plastic  mass  for  moulding 

into .     Wulff  und  Co.     Fr.  Pat,  390,291,  May  15, 

1908. 

The  process  consists  in  vaporising  one  or  several  of  the 
agglomerants,  and  introducing  the  vapour  into  the  powdered 
combustible  either  alone  or  together  with  other  liquid 
or  powdered  materials.  The  material  to  be  vaporised, 
e.g.  naphthalene,  is  first  liquefied  and  then  admitted 
through  a  cock  into  a  vaporising  chamber,  the  cock  being 
opened  and  closed  mechanically  at  regular  intervals.  The 
vapour  is  introduced  through  an  injector  into  the  mixing 
vessel,  the  other  materials  used,  e.g.  pitch,  being  led  by 
branch  pipes  to  the  same  injector. — A.  T.  L. 

Coke-ovens.     R.   Fabry,   Chesterfield.     Eng.   Pat.   21,593, 

Sept.  30.  1907. 
In  a  regenerative  coke-oven  in  which  the  air  for  com- 
bustion is  pre-heated  by  the  waste  gases  from  the  heating 
flues,  the  combustible  gas  is  supplied  to  each  heating 
flue  by  four  or  more  burners,  arranged  at  intervals  in 
the  path  of  the  heating  gases.  The  maximum  temperature 
in  the  flues  is  considerably  less  than  if  the  whole  of  the 
gas  for  each  flue  were  introduced  at  one  point,  the  heating 
is  more  uniform,  and  the  flow  of  heating  gases  can  be 
reversed  without  reversing  the  admission  of  gas.  As 
applied  to  an  oven  with  horizontal  retort  chambers  and 
with  regenerators  arranged  transversely  beneath  the 
retort  chambers,  two  burners  are  provided  at  each  end 
of  each  heating  flue,  and  horizontal  baffles  and  a  central 
vertical  baffle  are  arranged  in  each  flue,  so  that  between 
successive  burners  the  gases  pass  to  the  centre  of  the 
flue  and  back,  or  from  one  end  of  the  flue  to  the  other. 

—A.  T.  L. 

Coking  ovens  ;    Regenerative .     F.  Richter,  Sheffield. 

Eng.  Pat.  2550,  Feb.  5,   1908. 

In  a  horizontal  oven,  the  dividing  walls  between  adjacent 
coking  chambers  are  formed  with  a  series  of  vertical 
air-heating  flues  between  two  series  of  vertical  heating 
flues.  Each  series  of  heating  flues  is  divided  into  two 
sections  connected  by  down-pipes  with  a  common  chimney 
flue  running  transversely  beneath  the  centre  of  the  oven. 
The  flues  in  each  section  are  connected  at  their  lower 
ends  with  a  common  combustion  chamber,  and  at  their 
upper  ends  with  a  common  exit  flue  leading  to  the  down- 
pi  | ie.  The  air  Hues  are  connected  at  their  upper  ends 
with  a  common  inlet  passage,  and  the  air  enters  the 
adjacent  combustion  chambers  through  two  orifices  at 
the  lower  end  of  each  flue. — A.  T.  L. 

Coke  oven.     L.  Bansart.     Fr.  Pat.  390,204,  May  14,  1908. 

Tin;  patent  relates  to  a  horizontal  coke  oven  which  can 
be  worked  with  or  without  recovery  of  by-products.  A 
separate  heating  system  is  provided  for  each  half  of  the 
oven,  and  ;i  chimney  flue  common  to  both  systems  runs 
transversely  beneath  the  centre  of  the  coking  chambers. 
When  working  with  recovery  of  by-products,  (he  air  for 
each  heating  system  enters  by  a  oonduil  parallel  to  the 
chimney  flue,  and  passes  through  openings  in  (lie  roof  of 
tins  oonduil  into  flues  running  beneath  each  coking 
chamber.  The  air  escapes  through  openings  in  the  root 
i.i  each  Hue  into  .•.  parallel  Hue  to  which  gas  is  admitted, 
and  the  mixed  air  and  gas  pass  through  similar  openings 
into  ;>  oombustion  Hue  beneath  the  sole  of  each  ooking 
chamber.  'I'll"  heating  gases  pass  up  and  then  down 
in  ;i  series  <>f  flues  between  adjacent  ooking  chambers, 
and  finally  escape  in  the  chimney  flue  through  conduits 
arranged  between  the  air  flues,  and  running  transversely 


around  the  main  air  conduits.  When  working  without 
recovery  of  by-products,  the  distillation  gases  pass  through 
a  separate  set  of  outlets  from  the  coking  chambers,  and  are 
admitted  to  the  heating  flues  from  two  main  gas  flues 
running  transversely  across  the  top  of  the  coking  chambers 
at  each  end.  Air  is  admitted  to  the  heating  flues,  and 
the  heating  gases  pass  downwards  at  the  ends  of  the 
coking  chambers,  then  upwards  at  the  central  part,  and 
finally  downwards  to  the  chimney  flue. — A.  T.  L. 

Carburetting  liquids  ;    Combustible   or ,  for  use   with 

internal -combustion  engines  and  for  lighting  and  heating. 
C.  Poulain,  Paris.     Eng.  Pat.  25,435,  Nov.  16,  1907. 

A  gaseous  mixture,  consisting  of  oxygen,  methane, 
hydrogen,  and  acetylene,  with  nitrous  oxide  also  if  desired, 
is  dissolved  in  the  strongly  cooled  hydrocarbon  or  other 
liquid  fuel,  such  as  alcohol,  benzene,  petroleum, 
turpentine,  etc.  The  cold  solution  is  sealed  up  in  cans, 
and  the  pressure  generated  at  atmospheric  temperature 
keeps  the  gases  in  solution.  The  gaseous  mixture  is 
obtained  by  adding  water  to  a  mixture  of  chloride  of 
lime,  sulphates  of  iron,  magnesium,  and  zinc,  and  carbides 
of  calcium  and  manganese.  The  gases  are  washed  with 
water  and  then  dried.  Nitrous  oxide,  if  used,  is  obtained 
by  heating  ammonium  nitrate,  and  is  washed  with  potash 
and  ferrous  sulphate. — A.  T.  L. 

Fuel  for  tise  in  internal-combustion  engines  and  for  other 

purposes.     C.  E.  H.  Medberger  and  A.  F.  F.  Medberger. 

Fr.  Pat.  389,616,  April  25,   1908.     Under  Int.  Conv., 

Oct.  4,  1907. 

Petroleum  is  washed  with  sulphuric  acid  of  28° — 30°  B., 

and  then  with  soap  solution.     Powdered  chalk  or  sodium 

carbonate   is   next   added   and   the   mixture   stirred   and 

filtered.     Alcohol      containing      a      small      quantity      of 

naphthalene  and  sodium  or  potassium  carbonate,  is  then 

added  ;    the  mixture  is  stirred,   decanted,   and  filtered, 

and  finally  a  sufficient  quantity  of  light  hydrocarbon  is 

added    to    render    the    fuel    readily    inflammable.     The 

exhaust    gases    of    an    engine    using    this    fuel    have    no 

unpleasant  odour. — A.  T.  L. 

Gas-retort  furnace.     A.  Valuv.     Fr.  Pat,  389,846,  May  2, 

1908. 
The  producer  is  built  beneath  the  retort- chamber  and 
does  not  project  beyond  the  front  line  of  the  bench  as  in 
the  ordinary  system.  Steam  generated  from  water 
sprayed  into  a  pan  below  the  producer,  passes  through 
the  bed  of  fuel  along  with  the  primary  air,  and  causes 
the  formation  of  a  mixture  of  producer-  and  water-gas. 
The  mixture  passes  from  the  lower  part  of  the  back  of 
the  producer,  by  a  vertical  flue,  to  a  horizontal  flue  provided 
with  burner  openings,  beneath  the  retort  chamber.  The 
secondary  air  is  preheated  in  regenerators,  placed  on 
either  side  of  the  producer,  by  the  waste  gas  as  it  passes 
to  the  main  flue.— W.  H.  C. 

Power-gas    producing    plant.     C.    Whitfield,    Shortlands, 
Kent.     Eng.  Pat.  23,679,  Oct,  26,   1907. 


Vol.  XXV 11.,   E 


Cl.   II — FUEL.   GAS,  &   LIGHT. 


1011 


The  invention  relates  to  a  device  for  regulating  the 
flow  of  gas  from  tlie  producer  to  the  scrubber,  so  as  to 
maintain  a  eonstant  pressure  within  the  latter.  As 
applied  to  a  pressure  plant,  a  bell,  /'.  open  to  the  scrubber.  </. 
carries  a  water  trough  to  seal  the  open  lower  end  of  the 
BOrubber,  and  is  itself  sealed  in  a  tank.  e.  The  bell  is 
Led  by  cords  passing  over  pulleys  and  provided 
with  counter-weights.  On  any  increase  of  pressure  within 
the  scrubber,  the  bell  rises,  carrying  with  it  a  pipe,  m, 
which  co-operates  with  a  fixed  plate,  k.  to  reduce  or  close 
the  inlet  passage  for  gas.  In  a  similar  arrangement 
for  use  with  a  suction  gas-producer,  a  sealing  trough  for 
the  inner  edge  of  an  annular  bell  is  formed  around  the 
outside  of  the  scrubber,  and  the  valve  device  is  omitted. 
Other  forms  of  flexible  connection  may  replace  the  water 
troughs. — A.  T.  L. 

Gas  producers.     E.  Schmatolla,  Berlin.     Eng.  Pat.  5188, 

Mar.  7,  1908. 
The  patent  relates  to  a  furnace  grate  for  gas  producers, 
consisting  of  stationary  bars  provided  with  lateral  pro- 
jections at  either  end,  and  movable  bars  arranged  between 
the  stationary  bars  and  supported  by  the  projections. 
The  movable  bars  are  provided  with  toothed  extensions, 
by  which  they  may  be  drawn  forward  to  remove  slag  ; 
they  may  be  moved  independently,  or  simultaneously, 
and  they  may  pass  through  stuffing-boxes  in  the  casing 
of  the  producer,  so  as  to  be  operated  without  opening 
the  ash-pit. — A.  T.  L. 

Gas  generators.     I.  A.  Chavanne,  Paris.     Eng.  Pat.  8397, 
April   15,   1908.     Under  Int.  Conv.,  April  17,   1907. 

The  base  of  the  generator  comprises  an  annular  water- 
trough  and  a  central  conical  casting,  formed  with  one 
or  more  helical  threads  on  its  outer  surface.  The  fuel 
is  supported  partly  by  the  cone,  and  partly  by  the  annular 
base  of  the  trough,  and  rotation  of  the  cone  causes  the 
regular  descent  of  the  fuel-bed.  A  perforated  conical 
cap  forming  the  apex  of  the  cone  serves  for  the  introduction 
of  the  blast,  and  may  also  have  helical  threads  on  its 
surface.  The  blast  pipe  is  arranged  along  the  axis  of 
the  cone,  and  is  formed  with  a  flange  carrying  a  ball- 
race  for  an  upper  bearing  within  the  cone,  which  is  also 
supported  by  rollers  at  its  base. — A.  T.  L. 

[Producer]    gas ;     Process    of    manufacturing .     H. 

Pettibone,  New  Rochelle,  N.Y.,  Assignor  to  The  Power 
and  Mining  Machinery  Co.,  New  Jersey.  U.S.  Pat. 
898,601,  Sept.  15,  1908. 

Part  of  the  gas  is  compressed  and  used  in  a  jet  exhauster 
to  draw  air  through  the  gas  producer,  and  deliver  the  main 
portion  of  the  gas  into  a  holder,  or  direct  to  a  furnace. 

—A.  T.  L. 

Gas   producer.     W.    B.    Hughes,    Cleveland,    Ohio.     U.S. 
Pat.  899,050,  Sept.  22,  1908.. 

In  a  gas  producer  in  which  the  blast  is  introduced  centrally 
at  the  base  of  the  fuel  column,  the  mouth  of  the  vertical 
blast-pipe  is  guarded,  and  the  blast  is  spread,  by  two 
horizontal  discs  arranged  one  above  the  other.  The  lower 
disc  is  provided  with  a  central  orifice  or  nozzle  extending 
downwards,  and  the  upper  disc  is  formed  with  a  central 
conical  projection  on  its  lower  surface. — A.  T.  L. 

Coal   gas   and   analogous   gases ;   Treatment   of ,   for 

obtaining  extraneous  matters,  such  as  tar  constituents 
and  ammonia,  therefrom.  W.  Feld,  Honningen-on- 
Rhine,  Germany.     Eng.  Pat.  20,139,  Sept.  9,  1907. 

The  various  constituents  in  the  hot  gases  are  separated 
by  a  system  of  fractional  cooling,  or  by  fractional  coolings 
combined  with  successive  washings.  Condensation  be- 
tween the  retorts  and  the  first  cooler  or  washer 
may  be  prevented  by  lagging  the  main,  or  by  heating 
it,  or  by  increasing  its  sectional  area  according  to 
the  number  of  retorts  connected  to  it.  The  gases  enter 
the  first  washer  at  say  200°  C.  and  are  cooled  therein  to 
the  dew-point  for  the  constituents  boiling  above  300°  C, 
which  may  be  say  160"'  C.  ;  the  tar  and  the  bulk  of  the 
tituents  boiling  above  300°  C.  are  thus  condensed. 
The  gases  are  cooled  in  a  second  washer  to  say  80°  C,  the 


dew-point  for  water  being  say  75°  C,  thus  separating  the 
constituents  boiling  between  say  180°  C.  and  300°  C.  The 
gases  may  be  cooled  in  further  stages  to  60°  C,  35°  C,  and 
25°  C.  The  cooling  is  preferably  effected  by  pumping  in 
liquor  condensed  in  the  next  washer.  The  gases  leaving 
the  last  washer  may  be  again  washed  with  a  liquid  of 
higher  boiling  point  obtained  at  an  earlier  stage,  in  order 
to  remove  constituents  with  which  the  gases  are  not  satu- 
rated at  the  lowest  temperature.  When  it  is  required  to 
separate  constituents  for  which  the  dew-points  are  near 
together,  the  volume  of  gases  is  increased  as  described 
in  Eng.  Pats,  27,567,  27,568,  and  28,390  of  1907  (this  J., 
1908,  495,  890),  for  example,  by  adding  gases  or  vapours 
which  contain  less  of  the  undesired  constituent. — \.  T.  L. 

Tar  ;    Removing from  the  hot  gases  from  coke  ovens, 

gas   retorts,   or   the   like.     The   Otto-Hilgenstock  Coke- 

Oven  Co.,  Ltd.,  London.     From  Dr.  C.  Otto  und  Co., 

G.m.b.H.,  Dahlhausen,  Germany.     Eng.    Pat.    12,809, 

June  15,  1908. 

The  hot  gases  are  forced  through  a  down- pipe  by  means 

of  an  injector  fed  by  a  pump  with  coal-tar,  ammoniacal 

liquor  containing  tar,  or  a  mixture  of  the  two.     To  prevent 

clogging  of  the  injector,  a  thin  tar,  or  some  of  the  tar 

passing  to  the  injector,  is  sprayed  into  the  gas  before  it 

reaches  the  injector.     The  tar  is  collected  in  a  seal-box 

at  the  bottom  of  the  down-pipe. — A.  T.  L. 

Gas  ;    Devices  for  automatically  indicating  the  presence  of 

.     J.   Onto  and  J.   Vago,   Budapesth.     Eng.   Pat. 

6667,  Mar.  25,  1908. 
The  apparatus  is  of  the  type  in  which  the  presence  of  gas 
causes  the  heating  of  platinum  sponge,  whereby  an  electric 
circuit  i3  closed  and  an  alarm  given.  The  platinum  sponge 
is  arranged  in  contact  with  a  thread,  preferably  of 
pyroxylin,  which  is  ruptured  when  heated  by  the  platinum. 
One  end  of  the  thread  is  fixed,  and  the  other  end  is  attached 
to  a  contact  plate,  which,  under  the  influence  of  its  weight 
or  of  a  spring,  closes  the  circuit  when  the  thread  is  broken. 
The  platinum  sponge  may  be  protected  by  a  shell  of  porous 
material. — A.  T.  L. 

Refractory  bodies  [filaments]  ;   Manufacture  of .     The 

British  Thomson-Houston  Co.,  Ltd.,  London.  From 
General  Electric  Co.,  Schenectady,  U.S.A.  Eng.  Pat. 
20,227,  Sept.  10,  1907. 

A  metallic  binding  material  is  impregnated  with  a 
mixture  of  a  refractory  metal,  such  as  tungsten,  molyb- 
denum, tantalum,  titanium,  or  boron,  and  a  refractory 
oxide  such  as  thorium  oxide,  zirconium  oxide,  or  cerium 
oxide.  The  product  is  shaped  into  filaments  or  supports 
for  use  in  incandescent  lamps,  and  then  heated  electrically 
in  an  atmosphere  of  hydrogen  ;  if  desired,  the  filaments 
are  first  baked  in  an  evacuated  glass  tube  heated  by  a 
Bunsen  burner.  The  supports  are  subjected  to  a  further 
treatment  by  heating  momentarily  in  air  or  oxygen  to 
oxidise  the  metal  at  the  surface,  and  then  heating  in  vacuo 
to  drive  out  the  oxide  thus  formed.  A  suitable  binder  for 
use  with  tungsten  and  thorium  oxide,  consists  of  an  alloy 
of  42  parts  of  cadmium,  5  to  10  parts  of  bismuth,  and  53 
parts  of  mercury ;  the  alloy  is  soft  and  plastic  when 
warmed.  The  proportions  used  are  35  per  cent,  of  the 
alloy,  with  65  per  cent,  of  the  refractory  material.  The 
latter  may  contain  only  a  proportion  of  tungsten  or  as 
much  as  50-1  per  cent.,  one  suitable  composition  being 
31-2  per  cent,  of  tungsten  and  68-8  per  cent,  of  thorium 
oxide.  The  filaments  have  a  much  higher  resistance  and 
greater  stiffness  than  pure  tungsten  filaments,  and  the 
life,  when  operating  at  1  watt  per  candle,  may  exceed 
1000  hours.  The  filaments  are  connected  to  the  leading-in 
wires  by  means  of  a  paste  consisting  of  fine  tungsten 
powder  mixed  with  about  0-1  per  cent,  of  water-glass. 

—A.  T.  L. 

Filaments  for  electric  incandescent  lamps.  Wolfram- 
Lampen  Akt.-Ges.,  Augsburg,  Germany.  Eng.  Pat. 
8421,  April  15,  1908.     Under  Int.  Conv.,  May  13,  1907. 

A  filament  of  very  high  specific  resistance,  consists  of 

tungsten  with  an  addition  of  not  more  than  10  per  cent. 

of   chemically  pure  thorium   oxide.     The   thorium   oxide 
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must  be  free  (as  shown  by  the  spectroscope)  from  elements 
of  the  gadolinium  and  yttrium  group  and  of  the  didymium 
group.  If  this  condition  be  not  fulfilled,  or  if  more  than 
10  per  cent,  of  thorium  oxide  be  used,  electrolytic 
dissociation  takes  place  when  the  filament  is  heated  by 
the  current. — A.  T.  L. 

Filaments  for  electric  glow  lamps;    Manufacture  of __ 

from  refractory  materials  in  the  colloidal  state.     H.  Kuzel, 

Baden,    Austria.     Eng.    Pat.    12,968,    June    17,    1908. 

Addition  to  Eng.  Pat,  28,154  of    1904  (this  J.,    1906, 

115). 

Refractory   elements   in   the    colloidal   state,    with    or 

without  the  addition  of  the  finely- powdered  elements,  are 

worked  into  plastic  masses  and    brought    to    the   desired 

shape,  then  dried,  and  heated  electrically.    The  preliminary 

heating  to  60  or  80°  C.  to  render  the  filaments  conducting, 

described  in  the  principal  patent,  is  dispensed  with,  and 

the  heating  is  effected  by  the  passage  of  a  current  at  400 

to  1000  volts,  the  voltage  being  reduced  to  110  or  220  as 

the  conductivity  increases. — A.  T.  L 

Filaments  and  electrodes  for  electric  lamps.     F.  J.  Planchon. 

First  Addition,  dated  April  29,  1908,  to  Fr.  Pat.  387,942, 

May  18,  1907  (this  J.,  1908,  849). 
The  process  described  in  the  principal  patent  is  extended 
to  the  use  of  the  oxides  of  niobium,  thorium,  and  zirconium, 
in  addition  to  those  previously  employed.  The  oxide  may 
be  used  in  acid,  as  well  as  in  alkaline  solution,  and  the 
solution  of  the  albuminoid  substance  may  be  acid,  aqueous, 
or  alkaline. — A.  T.  L. 

Drying  coal,  coke,  slag,  and  other  materials  ;    Machine  for 

.     J.  Black,  A.  H.,  H.,  and  A.  B.  Lennox.     Fr.  Pat. 

390,166,   May   12,    1908.     Under  Int.   Conv.,   May   24, 
1907. 
See  Eng.  Pat.  12,087  of  1907  ;  this  J.,  1908,  396.— T.  F.  B. 

Coke  oven ;    Horizontal  regenerative .     F.  J.  Collin, 

Dortmund,  Germany.     U.S.  Pat.  898,439,  Sept,  15,  1908. 
See  Eng.  Pat.  7650  of  1907  ;  this  J.,  1907,  861.— T.  F.  B. 

Water-gas ;    Process    of    generating .      H.    Strache, 

Vienna.     U.S.  Pat,  898,803,  Sept.  15,  1908. 
See  Eng.  Pat.  28,177  of  1902  ;  this  J.,  1903.  486.— T.  F.  B. 

Incandescence  mantles.     A.   Simonini.     Fr.    Pat.    389,876, 

.May  4.    1908. 
See  Eng.  Pat.  10,233  of  1908  ;  this  J.,  1908,  932.— T.  F.  B. 

Filaments  for  illuminating  and  heating  purposes  ;  Process 

of  and  means  for  manufacturing .    G.  Michaud  and 

E.  Delasson,  Montreuil,  France.  Eng.  Pat.  4461, 
Feb.  27,  1908.     Under  Int.  Conv.,  June  10,  1907. 

See  Fr.  Pat.  378,665  of  1907";  this  J.,  1907,  1131.— T.  F.  B. 

Electric  glow  lamps  ;  Process  of  electrically  connecting  fila- 
ments to  supply  wires  in .    H.  Kuzel,  Baden,  Austria. 

U.S.  Pat.  898,979,  Sept.  15,  1908. 

See  Fr.  Pat.  366,267  of  1906  ;  this  J.,  1906,  1035.— T.  F.  B. 

Hydrogen  ;   Manufacture  of from  water-gas.     Fr.  Pat. 

389,671.     See  VII. 

Gaseous   mixtures  ;    Apparatus    for    automatically  sucking 

into  an  apparatus,  etc.     Ger.    Pat.  201,048.     See 

XXIII 


III.— DESTRUCTIVE   DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL   WAXES. 

Culctum  acetate;  Commercial  analysis  of  crude     -     .     \V. 

I •',. genius  and  I,.  Griiahut     /.  anal.  Ckem.,  1908,  47. 

697     623. 
The  authors  have   made   a  detailed   investigation   into 

all    the    known    methods   for  determining    the    amount    of 

aoetate  in  crude  oalciuin  acetate  (this  .1..  L904,  305,  530). 


These  methods  are  as  follows  :  (1),  direct  titration  with 
a  mineral  acid  using  "  methyl  violet  "  as  an  indicator  ; 
(2),  repeated  evaporation  with  a  known  amount  of 
sulphuric  or  phosphoric  acid,  until  all  the  acetic  acid 
has  volatilised,  with  subsequent  titration  of  the  free 
sulphuric  acid  or  phosphoric  acid  ;  (3),  precipitation  by 
oxalic  acid  with  subsequent  filtration,  and  determination 
of  the  total  acidity,  and  acidity  due  to  oxalic  acid,  in  the 
filtrate ;  (4),  distillation  with  hydrochloric  acid,  and 
titration  of  the  distillate  for  total  acidity  and  hydrochloric 
acid  ;  (5),  distillation  with  phosphoric  acid,  and  titration 
of  the  distillate  with  sodium  hydroxide  (the  method  used 
by  Bayer  und  Co.,  Elberfeld).  The  authors  find  that 
none  of  the  methods  gives  absolutely  correct  results,  as 
small  quantities  of  propionic  and  butyric  acids  are 
estimated  along  with  the  acetic  acid.  For  all  practical 
purposes,  however,  the  last  method  given  above  is  quite 
satisfactory.  The  details  are  as  follows  :  5  grms.  of  the 
material,  100  c.c.  of  water,  and  15  c.c.  of  phosphoric  acid 
(sp.  gr.  1-7)  are  introduced  into  a  500  c.c.  flask.  This  is 
provided  with  a  double-bored  cork.  One  hole  serves 
for  a  tube  conveying  a  slow  stream  of  air,  free  from  carbon 
dioxide,  into  the  flask ;  through  the  other  hole  passes  a 
tube  leading  the  vapours  to  a  condenser.  The  flask  is 
heated  over  a  free  flame  until  the  residue  amounts  to 
25  c.c.  The  flame  is  then  removed  for  a  moment,  whilst 
50  c.c.  of  boiled  water  are  introduced  into  the  flask.  The 
contents  are  then  distilled  again  until  25  c.c.  are  left. 
This  process  is  repeated  four  times.  The  distillates  are 
united  and  titrated  with  standard  sodium  hydroxide 
solution,  using  phenolphthalein  as  an  indicator.  50  c.c. 
of  water  are  now  again  added  to  the  residue  in  the  distilling 
flask  and  another  distillation  performed.  The  distillate 
will  still  be  slightly  acid.  If  it  require  only  one  drop 
of  the  sodium  hydroxide  solution  to  cause  a  change  of 
colour  after  adding  the  phenolphthalein,  this  distillate 
is  neglected  ;  if,  however,  it  should  require  more,  the  first 
titration  number  must  be  corrected  accordingly,  and  the 
distillation  repeated  until  the  prescribed  condition  is 
fulfilled.— C.  E.  F. 

Patents. 
Ammonia  still.     L.  Dill.     Ger.  Pat.  200,592,  April  19.  1907. 


The  patent  relates  to  the  form  and  arrangement  of  the 
compartments  of  apparatus  for  the  manufacture  of 
ammonium  sulphate  from  gas-liquor.  These  compart- 
ments consist  of  long  casings,  a.  connected  at  one  end 
to  withdrawable  pipes,  /.  which  serve  for  the  introduction 
of  the  gas-liquor;    and  at  the  other  end  to  pipes,  I,  also 

withdrawable,  for  the  introduction  of  steam.  Long 
hoods  or  hells,  r,  dipping  into  the  gas-liquor,  are  provided 

for  the  better  distribution  of  the  steam.  When  the  pipes.  8, 
are  removed,  these  hoods  can  he  easily  withdrawn  from 
the   compartments.      The    compartments    are    divided    hy 

partitions,    /*.    into   two    portions,    in    eaeli    of    which    there 

is  a  distributing  hood.— A.  8. 

'Petroleum;     Treatment    <>f    crude .     Rutgerswerke- 

Actienges.     Fr.  Pat.  889,860,  May  2,  1908. 

Tin.  petroleum  is  distilled  under  reduced  pressure  in  the 
presence  Ol   superheated  steam.      The  still  is  a     ylindrieal 
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vessel  140  to  2  m.  diameter  and  080  to  L-20  ni.  high. 
;uul  is  heated  externally.  The  temperature  of  the  still 
is  kept  at  380  —  400  C.  and  superheated  steam  is  admitted, 
whilst  oil  is  supplied  continuously  from  a  number  of  jets. 
until  2000  kilos,  per  sq.  in.  of  surface  at  the  base  of  the 
still  have  been  added.  The  supply  of  steam  is  then 
increased,  and  the  temperature  raisedto  from  425  to  430  I '. 
The  process  is  interrupted  when  the  residue  (asphaltum) 
in  the  still  contains  only  5  to  10  per  cent,  of  volatile 
constituents.  The  steam  supply  should  be  superheated 
to  4.">ii  to  500°  C,  and  should  "amount  to  30  to  40  per 
cent,  of  the  weight  of  oil.  The  jets  of  oil  are  inclined 
downwards  towards  the  base  of  the  still,  and  preferably 
the  steam-jets  are  arranged  to  spray  the  oil. — A.  T.  L. 

Crude    petroleum,    petroltum    Spirit,    and    other    liquids; 

Rectifying .     E.    Guillaume.     Fr.    Pat.    390,119, 

July  19,  1907. 
A  rectifying  column  is  provided  with  outlets  at  successive 
points  in  its  height,  and  the  vapours  from  each  outlet 
are  passed  through  a  concentrating  column  and  thence 
to  a  condenser.  The  liquid  from  the  base  of  each  "  con- 
centrating column  "  flows  back  to  the  rectifying  column 
at  a  point  below  the  corresponding  outlet.  To  obtain 
a  fraction  of  constant  boiling  point  from  each  portion 
of  the  rectifying  column,  the  outlets  from  the  condensers 
are  regulated  as  described  in  Fr.  Pat.  365,417  (this  J., 
1906.  947).  and  the  admission  of  vapour  to  each  con- 
centrating column  is  regulated  by  a  cock  according  to 
the  indications  of  a  thermometer  at  the  base  of  each 
column. — A.  T.  L. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Polyazo-dyeslufjs  ;     Xew  black from  tetrazodiphenyl 

and  resorcinol.  L.  Paul.  Z.  angew.  Chem.,  1908,  21, 
2086—2088. 
The  dyestuff  produced  by  the  interaction  of  one  molecule 
of  tetrazodiphenyl  and  two  molecules  of  resorcinol  in 
aqueous  solution,  can  combine  with  a  further  molecule 
of  tetrazodiphenyl  in  presence  of  sodium  carbonate.  The 
product  is  a  brown  dyestuff,  having  no  affinity  for 
unmordanted  cotton.  In  the  presence  of  caustic  soda, 
the  original  dyestuff  absorbs  a  greater  proportion  of 
tetrazodiphenyl,  giving  a  black  dyestuff  which  also  has 
no  affinity  for  unmordanted  cotton,  but  which  can  be 
produced  on  the  fibre.  This  is  best  effected  directly,  by 
treating  2  grms.  of  cotton  with  a  2\  per  cent,  solution 
of  resorcinol :  the  cotton  is  squeezed  out  and  treated 
with  10 — 15  c.c.  of  tetrazodiphenyl  solution  (1-9  grms. 
of  benzidine  in  100  c.c.)  and  10  c.c.  of  caustic  soda  solution 
(1  :  5).  The  black  obtained,  has  a  brownish  "  overhand  " 
tone  and  hence  is  scarcely  of  technical  value.  Dianisidine 
trives  no  better  shade  and  the  use  of  Meldola's  Blue  base 
or  Fast  Blue  base  ( tetrazodi phenyl -f  1  mol.  of  a-naph- 
thylamine)  and  subsequent  treatment  with  other  diazo- 
compounds  such  as  p-nitrodiazobenzene  give  similar 
effects,  which  are  not  superior. — J.  C.  C. 

meri-Quinone-imines.  II.  R.  Willstiitter  and  J.  Piccard. 
Ber.,  1908,  41,  3245—3252.  (Compare  this  J.,  1908, 
621.) 

A  i  oxTisrjATioN  of  the  authors'  former  work.  Wurster's 
Red  from  aminodimethylaniline  has  hitherto  been 
described  as  the  bromide.  The  corresponding  nitrate 
(asym-me ri-quinonedimethyldiimonium  nitrate) 

N03.N(CH3)2 :  C6H4  :  NH,.N03-f(CH3)2N.CgH4.NH2, 
is  prepared  by  leading  nitrous  gases  into  a  cooled  solution 
of  dimethylphenylenediamine  (2  grms.)  in  96  per  cent, 
alcohol  (75  c.c.)  and  concentrated  sulphuric  acid  (5  c.c). 
The  salt  crystallises  out  and  is  washed  with  alcohol 
and  ether  ;  it  is  green  in  the  solid  state  and  gives  red 
solutions.  A  complex  meri-quinonoid  coloured  salt  is 
obtained  by  oxidising  a*ym-dimethylphenylenediamine 
in  acetic  acid  solution  with  potassium  ferricyanide  ;  black, 
right-angled  tables  are   formed  which  appear  green   by 


transmitted  light  and  give  red  solutions  in  water  and 
alcohol,  in  which  solvents  they  are  sparingly  soluble  : 
the  salt  dissolves  readily,  however,  in  dilute  sulphuric 
acid,  giving  a  pale  brown  solution.     Its  constitution  is  : 

UN  :C,H4:  Xil'H3)...Fe(CN)»Ha+2H2N.CsH4.N(CHs)2. 
By  the  oxidation  of  tctramethylphenylenediamine, 
W'urster  and  Schobig  obtained  an  indigo-blue  dye-salt 
which  was  regarded  as  /toJoquinonoid.  The  authors  rind, 
however,  that  in  this  reaction,  two  ?nert-quinonoid  com- 
pounds are  formed :  the  one  is  Wurster's  blue  salt 
[C10Hl9N2Fe(CN)6J  and  is  obtained  by  carrying  out 
the  oxidation  in  sulphuric  acid  solution ;  the  other  is 
a  violet  salt  [C30H4!)NaFe(CN)6]  and  is  prepared  in  acetic 
acid  solution. 

wim'-Quinonoid  salts  are  also  furnished  by  the  oxidation 
of  benzidine  with  chromic  acid.  By  adding  chromic  acid 
or  potassium  bichromate  to  excess  of  an  acetic  acid 
solution  of  benzidine  at  0°  C,  a  dark  blue  micro-crystalline 
salt  with  a  red  reflex  is  precipitated,  which  is  insoluble 
in  water,  but  sparingly  soluble  in  hydrochloric  acid  with 
a  yellow  colour,  and  to  which  is  assigned  the  constitution 

HN  :  C6H4  :  C6H4  :  NH+4H,N.C12H8.NH2  +  4H2Cr04. 
When  an  acetic  acid  solution  of  benzidine  is  added  to  an 
ice-cold   acetic   acid   solution   of   chromic   acid,   there   is 
formed  a  brown  precipitate,  violet  by  transmitted  light, 
having  the  constitution  : 

NH  :  C6H4  :  C6H4  :  NH+3H2N.C12H8.NH2+5H2Cr04. 
Its  behaviour   towards   water   and   hydrochloric   acid   is 
the  same  as  that  of  the  preceding  salt. 

The  green  and  yellow  series  of  dye-salts  prepared  by 
oxidising  tetramethylbenzidine  have  been  further  examined. 
The    formula    previously    assigned    to    the    yellow    holo 
quinonoid  sulphate,  namely  : 

H04S.N(CH3),  :  C6H4  :  C6H4  :  N(CH3)2.S04H+2H20 
is  confirmed  and  the  green  chloride  is  shown  to  be  meri- 
quinonoid  and  to  have  the  constitution  : 

C1(CH3),N  :  C6H4:C6H4  :  N(CH3),C1  + 
(CH3).,N.C1oH8.N(CH3)2  +  6H20. 

—J.  C.  C. 

Cyanine  dyestuffs  ;  Constitution  of .     E.  Vongerichten 

and  C.  Hofchen.     Ber.,  1908,  41,  3054—3062. 

The  authors  confirm  the  formula  hitherto  adopted  for 
Ethyl  Red  (diethylisocyanine  iodide),  namely, 

C23H25N2I  or  C23H23N2I. 
The  presence  of  a  tertiary  nitrogen  atom  was  proved 
by  the  fact  that  the  compound  combines  with  ethyl 
iodide.  Also  it  is  certain  that  the  methyl  group  of  the 
quinaldine  part  of  the  molecule  is  essential  to  the  formation 
of  Ethyl  Red  because  neither  benzylidenequinaldine  nor 
«-  iso propyl quinoline  gives  isocyanine  dyestuffs.  The 
group, 

c  H     JN(CJI,)  >c  .  CH 

is  present  in  the  dyestuff,  and  is  derived  from  the  quinaldine 
ethiodide  which  is  used  ;  this  is  proved  by  the  oxidation 
of  Ethyl  Red  with  excess  of  potassium  ferricyanide, 
whereby  N-ethyl-a-ciuinolone  is  produced :  the  same 
product  is  obtained  by  oxidising  chloro- Ethyl  Red 
prepared  from  6-chloroquinoline,  consequently  it  does 
not  arise  from  the  quinoline  part  of  the  molecule.  Further, 
the  latter  is  condensed  at  the  y-carbon  atom,  for  whilst 
N-methyl-y-quinaldone  (after  treatment  with  phosphorus 
pentachloride)  gives  an  t'socyanine  dyestuff  with  the 
carbinol  base  from  quinaldine  ethiodide,  neither  N-methyl- 
(i-quinolone  nor  N-methyllepidone  do  so.  Chloro-Ethyl 
Red  (diethylchlorowocyanine  iodide),  prepared  from 
6-chloroquinoline  by  the  same  method  as  is  used  for 
Ethyl  Red,  occurs  in  two  allotropic  modifications,  namely, 
as  dark  brownish-violet,  flat,  needles  and  as  beetle-green 
crystals.  The  alcoholic  solutions  are  rather  bluer  than 
those  of  Ethyl  Red.  The  authors'  experiments  show 
that  the  wocyanine  formation  depends  on  the  production 
of  the  carbinol  base  from  quinaldine  alkyliodide  by  the 
action  of  caustic  potash  ;  the  reason  why  two  molecules 
of  quinoline  ethiodide  to  one  molecule  of  quinaldine 
ethiodide  is  a  ratio  giving  the  best  yield,  is,  that  by  the 
action  of  caustic  potash,  the  former  is  decomposed  into 
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quinolone  and  tetrahydroquinoline  which  take  no  part 
in  the  reaction.  It  is  therefore  necessary  to  use  twice 
the  theoretical  amount  of  caustic  potash  and  quinoline 
ethiodide  in  order  to  obtain  a  good  yield. — J.  C.  C. 

Quinoline  bases  ;   Action  of  acid  esters  on .     J.  Spady. 

Ber.,  1908,  41,  2902—2907. 

When  a  mixture  of  quinaldine  (72  grms.)  and  methyl 
salicylate  (42  grms.)  is  heated  in  a  Wurtz  distilling  flask 
for  5  hours  to  200 — 220°  C,  carbon  dioxide  is  evolved, 
phenol  distils  over,  and  a  residue  is  left  which,  after 
boiling  with  alcohol,  consists  of  a  yellow  crvstalline 
dyestuff,  C2,H20N2,  m.pt.  190—191°  C.  This  dyes  silk, 
and  tannin-mordanted  cotton,  in  shades  resembling  those 
produced  by  Quinaldine  Yellow.  Quinoline  also  condenses 
with  methyl  salicylate  to  yield  a  compound, 

C20H22O2N2,£H2O, 

which  forms  orange  needles  sintering  at  281—282°  C, 
and  melting  at  a  higher  temperature  with  decomposition. 
Methyl  benzoate  and  quinaldine  give  a  very  small  amount 
of  a  yellow  crystalline  dyestuff. — J.  C.  C. 

Sulphide  dyestuffs ;      Constitution  of   the   blue .     A. 

Bernthsen.     Chem.-Zeit.,  1908,  32,  956—957. 

It  has  been  suggested  that  blue  sulphide  dyestuffs  are 
thiazine  derivatives,  but  this  has  not  yet  been  proved. 
By  the  oxidation  of  a  mixture  of  aminodimethylaniline 
and  thiosulphuric  acid  in  faintly  acid  solution,  p-amino- 
dimethylanilinethiosulphonic  acid  is  formed, 

(CH3)2N(NH2).C6H3.S.S03H. 

It  can  be  converted  into  Methylene  Violet, 

(CH3)2N.C0H3<C    V6H3  :  O. 

The  latter  when  heated  with  sodium  sulphide,  yields  blue 
sulphide  dyestuffs,  but  there  is  no  proof  that  the  Methylene 
Violet  nucleus  remains  intact.  Quinone  when  treated 
with  thiosulphuric  acid,  thioester-acids,  or  thiocyanicacid, 
yields  sulphur  compounds  which  can  be  converted  into 
the  mercaptan  of  quinol,  and  the  latter  can  react  with 
another  molecule  of  the  quinone  to  yield  a  sulphide 
compound  : — 

O  :  C6H4  :  O  ->  C6H3(OH)2S.S03H  -»    C6H3(OH)2SH  -* 

C«H3(OH)2^~ 
C6H3(OH)>b- 

Dichloroquinone  reacts  in  a  similar  manner.  Aminodi- 
methylanilinethiosulphonic  acid  reacts  with  the  thio- 
sul  phonic  acid  or  mercaptan  of  dichloroquinol  to  form 
chloro-Methylene-Violet-sulphonic  acid  or  chloro-Methy- 
lene-Violet-mercaptan.  These  reactions  proceed  very 
smoothly,  the  halogen  in  the  molecule  considerably 
accelerating  the  formation  of  the  dyestuff.  By  using 
the  di mercaptan  of  dichloroquinol,  the  dimercaptan  of 
chloro-Methylene-Violet  can  be  obtained  in  a  similar 
manner,  the  reaction  proceeding  smoothly  at  the  ordinary 
temperature.  The  SH-proup  in  chloro-Methylene-Violet- 
mercaptan,  might  be  either  in  position  2  or  4,  but  the 
former  is  shown  to  be  the  most  probable.  Two  molecules 
of  the  mercaptan  of  dichloroquinol  can  unite  to  form 
the  compound, 


(HO),C,HCV.a 
(H0)*C„HC1,     ' 


and   this,  when  condensed   with  the  thiosulphonic  acid  of 

aminodimethylaniline,  yields  the  compound, 

i:,\.rji:i-        <;il.(:0) 

N  /  ' 

r,n.c6h3<  Vya^or 

which  cunt  a  ins  both  t  hi  a  zine- sulphur  ami  sulphide  sulphur. 
In  an  analogous  manner  dyest  nil's  with  still  longer  Chains 

ran   be  prepared,   bul   the  colour  is  influenced  little  bj 
the  molecular  weight. — A.  8. 


Dyestuffs ;     Synthesis    of by    means    of    sulphurous 

acid  esters.  H.  T.  Bucherer.  Chem.-Zeit.,  1908.  32, 
938. 
By  the  condensation  of  1.2.4-aminonaphtholsulphonic 
acid  with  a  mixture  of  phenylhydrazine  and  sodium 
bisulphite,  two  yellow  substances  are  produced,  one 
readily  soluble  in  water,  and  the  other  soluble  with 
difficulty.  The  former,  on  treatment  with  dilute  alkali 
at  the  ordinary  temperature,  vields  a  yellowish-red 
/(S-naphtholazo  dyestuff,  C10H5(SO3Na)(OH).N  :  N.C6H5, 
slightly  soluble  in  water,  and  also  a  more  soluble,  yellowish- 
red  o-naphtholazo  dyestuff,  identical  with  that  obtained 
from  diazobenzene  and  1.4-naphtholsul phonic  acid.  The 
slightly  soluble  yellow  condensation  product  is  not  affected 
by  cold  dilute  alkali,  but  when  heated  with  strong  alkali, 
yields  a  bluish-red  dyestuff,  which  is  coloured  violet  by 
dilute  hydrochloric  acid.  Similar  results  are  obtained 
by  the  condensation  with  phenylhydrazine  and  bisulphite, 
of  the  disulphonic  acid  obtained  by  treating  R-salt  with 
nitrous  acid,  and  reducing  the  product,  and  of  the  azo 
dyestuff  formed  by  the  combination  of  diazobenzene 
and  Schaffer's  acid. — A.  S. 

Dye-salts;    Theory  of .     H.  Fecht.     Ber.,   1908,  41,  x 

2983—2987. 
The  author  considers  that  the  great  change  in  colour 
which  many  aromatic  compounds  exhibit  as  a  consequence 
of  the  so-called  "  addition  "  of  inorganic  acids  or  of  acid 
chlorides,  is  not  satisfactorily  explained  by  the  assumption 
of  a  change  of  constitution  or  of  the  "  auxochromic  " 
influence  of  the  acid  residue.  He  is  of  the  opinion  that 
the  depth  of  colour  often  depends  on  the  extent  of  the 
difference  in  the  electrical  properties  of  the  two  com- 
ponents. Thus  the  compound  of  quinone  and  phenol 
is  red,  that  of  quinone  and  p-phenylenediamine  or 
benzidine,  is  blue  (as  is  also  the  compound  of  di-iododiphenyl 
dichloride  and  benzidine)  and  that  of  chloranil  and 
benzidine  is  possibly  green.  Willstatter  has  shown  that 
the  compound  of  di-iminodiphenyl  and  benzidine  gives 
yellow  solutions  which  become  blue  when  the  quinonoid 
components-  are  rendered  more  negative  through  salt 
formation,  but  that  this  colour  is  lost  when  salt  formation 
occurs  in  the  positive  half.  Conversely  the  compound 
of  quinone  and  phenol  becomes  blue  when  the  latter  is 
rendered  more  positive,  i.e.,  as  sodium  salt.  That  such 
double  compounds  are  often  coloured  only  when  one 
component  is  rendered  more  negative  (or  positive),  and 
lose  this  property  when  the  difference  in  electrical  property 
is  diminished,  is  shown  by  the  difference  in  colour  of  the 
bases  of  the  triphenylmethane  dyestuffs  and  their  salts 
with  acids.  Moreover,  if  a  chlorine  atom  is  introduced 
into  the  nitrogen-free  benzene  ring  of  Malachite  Green, 
the  colour  is  changed  to  blue,  but  if  the  chlorine  is  attached 
to  the  basic  nitrogen,  the  colour  turns  to  yellow.  When, 
however,  several  basic  nitrogenous  groups  are  attached 
to  the  negative  components,  the  colour  is  intensified  on 
salt  formation  (Safranines).  Hence  the  halogens, 
hydroxy!,  or  amino-groups  can  increase  or  diminish 
colour  according  as  the  difference  in  the  positive  and 
negative  relation  of  the  two  components  is  raised  or 
lowered  thereby. — J.  C.  ('. 

Patents. 

Azo-dyestuffs ;    Production  of  new .     P.  A.  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Co. 
Eng.  Pat.  16,011,  Oct.  18,  1907. 

\  i w  azo-dyestuffs  are  prepared  by  combining  in  alkaline 

solution    the   diazO-COmpounds   of   the   naplithyhunines   or 

their  Bulphonic  acids  or  derivatives  thereof  with  1 -amino- 

7-naph!  hoi- I  sulphonie     acid     or     its     (amino)     alkylated 
derivatives.     The  shades   produced   on   wool   in   an  acid 

bath  an-   brown   to  deep  black  ;     for  example,  the  dyestull 

produced  from  a-naphthylamine  and  l-amino-7-naphthol- 
4-8ul phonic  acid  dyes  wool  in  violet-black  tints.     .!.('.('. 

Anlhraquinone    derivatives;      Production    "I    new • 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Fr.  Pat.  390,157, 
Ma\      \-l.     1908.      Under    Int.    Com..    May    27.     1907, 

.Ian.   28  and    Feb.   B,    I'.IIIS. 

When    halogenated    anthraquinonea    or    anthraquinone 

■ulphonic     acids     are     treated     with     alkali     sulphides     oi 
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polyuulphides  in  the  presence  of  a  diluent  or  a  solvent, 
new  compounds  similar  to  mereaptans  are  obtained 
which  can  be  used  for  the  production  of  dyestuffs. 
Eva  mole  :  A  mixture  of  10  kilos,  of  «-ehloroantlua 
quinone  with  a  solution  of  60  kilos,  of  sodium  sulphide 
and  6  kilos,  of  sulphur  in  100  kilos,  of  60  per  cent,  alcohol, 
is  boiled  for  4  hours.  The  product,  which  separates  on 
cooling,  dyes  cotton  a  dull  red  changing  to  yellowish- 
green  in  the  air.  From  l-chloro-4-hydrovyanthraquinone. 
blue  needles  are  obtained,  which  dye  cotton  a  salmon- 
red.  d-Chloroanthraquinone  gives  a  product  dyeing 
cotton  in  yellow  shades.  By  a  similar  process,  1-amino- 
2  :  4-dibromoanthraquinone  yields  a  violet  powder  which 
dyes  cotton  from  the  hydrosulphite  vat  in  violet-red 
shades,  and  4-bromo-l -ant  lira pyridone  furnishes  a  dyestuff, 
which  gives  a  yellow  vat  with  hydrosulphite,  dyeing 
cotton  orange-yellow.  When  a  mixture  of  10  kilos,  of 
a-chloroanthraquinone  with  a  solution  of  100  kilos,  of 
sodium  sulphide  in  50  litres  of  water  and  100  litres  of 
alcohol  is  boiled  until  the  chloro-compound  has  dis- 
appeared, the  mercaptan.  C^HgOjS,  m.  pt.  187°  C, 
is  obtained.  By  boiling  1  kilo,  of  4-p-tolylamino-l- 
chloroanthraquinone  with  15  kilos,  of  alcohol  and  15  kilos. 
of  sodium  hydrogen  sulphide  (28  per  cent.,  NaSH)  for 
8  hours,  the  sodium  salt  of  the  4-p-tolylamino-l-mercaptan 
derivative  separates  ;  the  free  mercaptan  crystallises  in 
blue  needles  and  on  sulphonation  gives  a  dyestuff 
producing  violet  shades  on  wool.  4-Aminoanthraquinone- 
1 -mercaptan,  prepared  from  l-chloro-4-aminoanthra- 
quinone,  dyes  cotton  violet-red.  Similarly,  potassium 
anthraquinone-a-sulphonate  gives  a  mixture  of  the 
mercaptan  and  the  disulphide  of  anthraquinone  and 
sodium  anthraquinone-l-mercaptan-5-sulphonate,  pre- 
pared from  anthraquinone-1  :  5-disulphonic  acid,  dyes 
wool  yellow  from  an  acid  bath. — J.  C.  C. 

Vol    dyestuffs ;     Production    of    red .     Farbenfabr. 

vorm.   F.   Baver  und  Co.     Fr.  Pat.  390,352,  May  18, 
1908.     Under  Int.  Conv.,  June  1  and  Aug.  10,  1907. 

The  reaction  by  which  disubstituted  phenylthioglycollic 
acids  are  transformed  into  red  dyestuffs  by  warming 
with  sulphuric  acid  (monohydrate)  can  be  brought  about 
by  using  chlorosulphonic  acid.  By  this  method  the 
process  goes  on  more  smoothly  and  it  can  also  be  applied 
to  the  case  of  monohalogenated  phenylthioglycollic 
acids  and  disubstituted  derivatives  such  as  3  :  4-dichloro- 
phenylthioglycollic  acid.  Example  :  1  part  of  p-chloro- 
phenylthioglycollic  acid  is  added  to  5  parts  of  chloro- 
sulphonic acid  (free  from  sulphuryl  chloride).  The 
resulting  dyestuff  is  a  bronzy  red  powder  producing  red 
shades  on  cotton  from  the  vat. — J.  C.  C. 

Vat  dyestuffs  containing  sulphur  ;    Manufacture  of . 

0.  Imray,  London.     From  Soc.  Chem.  Ind.  in  Basle, 
Switzerland.     Eng.  Pat.  7583,  April  6,  1908. 

When  2-methylanthraquinone,  2-methylhalogenanthra- 
quinones,  w-mono-  or  di-halogen-2-methylanthraquinones, 
or  u>-mono-  or  di-halogen-2-methylhalogenanthraquinones 
are  heated  with  sulphur,  vat  dyestuffs  are  obtained  which 
give  orange  to  yellow  shades  (except  in  the  case  of 
2-rnethylanthraquinone  which  gives  dirty  brownish-olive 
tints)  on  cotton.  The  crude  dyestuffs  prepared  in  this 
way  are  treated  with  a  solution  of  sodium  hypochlorite  ; 
the  resulting  vat  dyestuffs  produce  orange  to  yellow 
shades  on  cotton,  which  are  very  fast  to  washing,  light, 
and  chlorine.  The  use  of  hypochlorite  apparently  effects 
a  purification  of  the  crude  dyestuffs. — J.  C.  C. 

Vat  dyestuff  from  indirubin  and  process  of  making  same. 
6.  Engi  and  J.  Frohlich,  Assignors  to  Soc.  Chem.  Ind. 
in  Basle,  Basle,  Switzerland.  U.S.  Pat.  898,452, 
Sept.    15,    1908. 

DiHAr.oonvATED  derivatives  of  indirubin  are  obtained  by 
condensing  dihalogenated  isatins  with  "  an  indoxvl 
compound."  They  yield  with  the  usual  reducing  agents. 
yellowish  vats,  from  which  cotton  is  dyed  violet  shades 
fast  to  washing  and  to  chlorine. — T.  F.  B- 


Am  inourylaziminonaphtholsul  phonic    acids    and    dyestuffs 

derived  (herefrom  ;     Production  of .     Soc.  Chem. 

Ind.  in  Basle.     Fr.  Pat.  390,223,  July  22,  1907. 

Aminoaryeazimtno-derivatives  of  the  sulphonic  acids 
of  2-amino-5-naphthol  of  the  general  formula 

/C6H3.NHo 

(OH)(S03H)xCioH6-x.N<  | 
XN2 
are  prepared,  for  example,  as  follows  :  sodium 
2-naphthylamine-5 :  7-disulphonate  is  condensed  with 
2  :  4-dinitro-l-chlorobenzene  in  the  presence  of  sodium 
acetate ;  the  sodium  dinitrophenyl-2-naphthylamine- 
5 : 7-disulphonate  produced,  is  reduced  with  sodium 
sulphide  to  sodium  p-nitro-o-aminophenyl-2-naphthyl- 
amine-5 :  7-disulphonate,  which  is  then  treated  with  sodium 
nitrite  in  sulphuric  acid  solution.  The  resulting  nitro- 
azimino-compound  is  reduced  with  iron  filings  to  the 
aminoazimino-compound  and  by  fusing  this  with  caustic 
soda,  aminophenylazimino-5-naphthol-7-sulphonic  acid 
is  obtained.  This  acid  yields  a  sparingly  soluble  diazo- 
derivative  which  gives  yellowish-red  to  bluish-red  azo- 
dyestuffs  when  combined  with  the  usual  components, 
and  a  Bordeaux  red  dyestuff  is  obtained  when  the  diazo- 
eompound  is  added  to  a  solution  of  sodium  carbonate. 
The  ordinary  diazo- compounds  combine  with  the  acid, 
giving  yellowish-red  to  bluish-red  dyestuffs  having  a  good 
affinity  for  cotton  and  which  can  be  diazotised  and 
developed  either  in  substance  or  on  the  fibre.  The  acid 
may  also  be  used  in  conjunction  with  tetrazo-compounds 
to  give  simple  or  mixed  disazo-dyestuffs  which  produce 
orange  to  blue  shades  on  cotton,  and  these  can  also  be- 
diazotised  and  developed  on  the  fibre,  giving  shades  fast 
to  washing. — J.  C.  C. 

Thioindigo    dyestuffs ;       Oxide    of    - .     B.    Homolka,. 

Frankfort,  Assignor  to  Farbwerke  vorm.  Meisteiv 
Lucius,  und  Briining,  Hochst  on  Maine,  Germany. 
U.S.  Pat.  898,738,  Sept.  15,  1908. 

Oxides  of  the  thioindigo  dyestuffs  are  said  to  be  obtained 
by  treating  the  dyestuffs  with  oxidising  agents.  The}7 
are  insoluble  in  water,  ether,  and  petroleum  spirit,  soluble 
in  boiling  chloroform  or  xylene,  or  in  concentrated 
sulphuric  acid.  They  also  dissolve  in  dilute  solutions 
of  sodium  hydroxide  or  neutral  sulphites. — T.  F.  B. 

Gallocyanine  dyestuff  and  process  of  making  same.  C.  de  la 
Harpe  and  R.  Burckhardt,  Assignors  to  Dye  Works 
formerly  L.  Durand,  Huguenin,  et  Cie.,  Basle,  Switzer- 
land.    U.S.  Pat,  898,842,  Sept.  15,  1908. 

The  gallocyanine  derived  from  gallamide  is  heated  with 
ammonia  in  presence  of  an  aromatic  nitro-hydrocarbon,. 
such  as  dinitrobenzene,  and  the  product  obtained  is 
treated  with  a  reducing  agent.  The  resulting  dyestuff 
produces  vivid,  pure,  greenish- blue  shades  on  chrome- 
mordanted  cotton. — T.  F.  B. 

Vat  dyestuffs  ;    Production  of  red .     Badische  Anilini 

und  Soda  Fabrik.  Second  Addition,  dated  April  1,  1908 
(under  Int.  Conv.,  Mar.  2,  1908),  to  Fr.  Pat.  365,920, 
May  4,  1906  (this  J.,  1906,  979  ;   1907,  960). 

By  the  condensation  of  6-  or  7-halogenated  1-amino- 
anthraquinone  or  a  mixture  of  the  two,  or  by  condensing 
these  with  an  aa-diaminoanthraquinone  or  with  a 
j3f3-diha!ogenated  anthraquinone  by  a  process  similar 
to  that  described  in  the  chief  patent  (but  using  sodium 
carbonate  and  copper  oxide  instead  of  sodium  acetate 
and  cuprous  chloride),  red  vat  dyestuffs  are  obtained. 

—J.  C.  C. 

Dyestuffs  of  the  anthraquinone  series  ;  Process  for  preparing 

blue    vat .     Badische    Anilin    und    Soda    Fabrik. 

Ger.  Pat.  200,015,  Sept.  21,  1907.  Addition  to  Ger. 
Pat.  198,025,  June  23,  1907.     (See  this  J.,  1908,  745.) 

Dinitrodianthraquinonylamine  is  treated  with  fuming 
sulphuric  acid  and  sulphur  in  presence  of  glacial  acetic 
acid  or  acetic  anhydride  ;  the  dyestuff  thus  obtained, 
like  that  produced  according  to  the  principal  patent, 
dves  cotton  clear  blue  shades  from  the  hydrosulphite 
vat— T.  F.  B. 
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A  zo   dyesluffs  ;      Manufacture   of .     P.    A.    Newton, 

London.  From  Farbenfabr.  vorm.  F.  Bayer  und  Go., 
Elberfeld,  Germany.     Eng,  Pat.  23,026,  Oct.  18,  1907. 

See  Fr.  Pat.  383,000  of  1907  ;  this  J.,  1908,  278.— T.  F.  B. 

Colouring  matter  [from  p-chloroquinaldine]  ;    Manufacture 

of  a  yellow and  of  an  intermediate  compound  for  use 

therein.  P.  A.  Newton,  London.  From  Farbenfabr. 
vorm.  F.  Bayer  und  Co..  Elberfeld,  Germany.  Eng. 
Pat.  28,266,  Dec.  23,  1907. 

See  U.S.  Pat.  890,588  of  1908  ;  this  J.,  1908,  744.— T.  F.  B. 

Azo  dyestuff.     W.  Konig,  Assignor  to  Farbenfabr.  vorm. 

F.    Bayer    und    Co.,    Elberfeld,    Germany.     U.S.    Pat. 

899,171,  Sept.  22,  1908. 
See  Eng.  Pat.  16,011  of  1908  ;  preceding.— T.  F.  B. 

[Thioindigo]    dyestuffs   dyeing   from    a    vat   like    indigo  ; 

Production  of  halogenated .     Soc.  pour  l'lnd.  Chim. 

a    Bale.     Third    Addition,    dated    July    19,    1907,    to 

Fr.  Pat.  372,627,  Dec.  17,  1906.  ■-, 

See  U.S.  Pat.  887,609  of  1908  ;  this  J.,  1908,  622.— T.  F.  B. 


V.— PREPARING,   BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,  AND    FIBRES. 

Metastannic    acid    [in    silk    weighting].     P.     Heermann. 
Farber-Zeit,,   1908,  19,  318—320. 

Whether  metastannic  acid,  when  present  in  the  stannic 
chloride  used  for  silk  weighting,  has  any  tendering  action 
upon  the  charged  silk  is  still  an  open  question.  The  author 
disagrees  with  certain  statements  made  by  Bayerlein 
{this  J.,  1907,  962)  with  regard  to  the  detection  of  meta- 
stannic acid  in  standing  weighting  baths  and  controverts 
the  statement  that  this  acid  cannot  be  produced  in  the 
bath  during  the  process  of  silk  weighting.  Opalescence 
in  the  bath  is  often  noticed  in  practice  and  although  a 
solution  of  pure  stannic  chloride  of  50°  B.  will  remain 
clear  for  months,  yet  the  greater  the  degree  to  which 
it  is  diluted,  the  greater  is  its  tendency  to  decompose. 
The  impurities  introduced  into  the  bath  during  working 
may  so  increase  the  rate  of  decomposition  that  opalescence, 
due  to  the  separation  of  metastannic  acid,  is  noticeable 
in  a  few  hours.  The  usual  test  for  the  presence  of  meta- 
stannic acid  with  caustic  soda,  was  declared  by  Bayerlein 
to  be  valueless,  since  he  obtained  a  precipitate  in  a  solution 
of  stannic  chloride  which  he  knew  to  be  free  from 
metastannate,  but  which  contained  calcium  salts.  It 
is  here  pointed  out  that  the  precipitation  of  calcium  salts 
by  caustic  soda  under  such  circumstances  is  well  known, 
but  that  the  precipitate  being  dense  and  powdery  could 
never  be  mistaken  for  one  of  metastannic  acid,  which  is 
voluminous  and  gelatinous.  Bayerlein's  proposed  test 
■(warming  with  solution  of  arsenious  acid,  with  a  little 
hydrochloric  acid)  was  not  found  to  be  generally  applicable. 
The  results  obtained  with  old,  impure  "  pink  baths " 
were  not  satisfactory,  and  the  author  thinks  that  the 
caustic  soda  test  is  still  the  best,  even  when  the  stannic 
.chloride  solution  is  contaminated  witli  calcium  salts. 

— F.  M. 

Patents. 

Retting   of   flax,   hemp,   and  other   textile  fibres ;    Process 

and  apparatus  far  the  industrial  and  bacteriological . 

\.  (oiianl  liovy  and  A.  van  Seters.     Fr.  Pat.  390,055, 

May  8.    10OS. 
In     order    to    remove    all    colouring    matters    and     tannic 

acids  from  the  fibres,  the  fias  or  other  material  is  first 

treated  for  24  hours  with   (Pater  which   is  maintained  at   a 

certain   constant    temperature.     The   water  is   then   run 

oil  and  cold  air  is  forced  through  the  mass.      The  material 

i    next  retted  by  submitting  it  for  4  days  to  the  action  of 

i  mixture  of  water,  which  is  Obtained  from  a  working 
retting  system  (and  is  therefore  charged  with  the  aotire 
retting     bacilli      "  Oranviobacter     Pectinovorum "     and 


"  Urocephalum"),  and  clean  water  which  has  been 
previously  warmed  to  the  temperature  experimentally 
found  to  be  the  most  suitable  for  the  process.  During 
the  first  three  days  this  mixture  is  constantly  renewed. 
When  the  retting  process  is  complete,  a  current  of  air 
is  again  blown  through  the  material.  All  these  operations 
are  effected  in  a  reservoir  which  is  horizontally  divided 
into  two  compartments.  In  the  upper  compartment 
the  material  to  be  treated  is  placed,  whilst  the  lower  one 
is  provided  with  a  number  of  perforated  pipes  by  means 
of  which  the  various  liquids  and  air  currents  enter  the 
apparatus. — P.  F.  C. 

Kiers  for  boiling,  bleaching  and  otherwise  treating  textile 
materials.  E.  W.  Hunt  and  W.  Moscrop,  Manchester. 
Eng.  Pat.  22,788,  Oct.  16,  1907. 

The  improvement  claimed  is  applicable  to  high-  or  low- 
pressure  kiers,  and  consists  in  the  employment  of  a  back- 
pressure valve  which  causes  the  liquor  to  flow  continuously 
in  a  desired  direction.  In  a  low-pressure  kier  the  central 
puffer  pipe  rises  from  a  chamber  (in  which  the  liquors 
are  heated  by  steam  pipes),  which  communicates  with  the 
space  below  the  false  bottom  of  the  kier  by  means  of  the 
back-pressure  valves.  In  a  high-pressure  kier  the  heater 
is  in  a  separate  vessel  ;  a  back-pressure  valve  is  placed 
in  the  pipe  which  connects  this  vessel  with  the  space 
beneath  the  false  bottom  of  the  kier,  and  a  pipe  leading 
from  the  top  of  the  heating  vessel  discharges  the  boiling 
liquor  over  the  goods.  In  both  high-  and  low-pressure 
kiers  the  discharge  of  the  liquor  from  the  heating  vessel 
creates  a  partial  vacuum  behind  the  back-pressure  valve, 
causing  the  liquor  to  flow  from  the  bottom  of  the  kier, 
and  this  circulation  of  the  liquor  from  the  top  to  the  bottom 
of  the  kier  precludes  the  possibility  of  "  lifting  "  or  dis- 
placement of  the  goods  during  boiling. — F.  M. 

Dyeing  cotton  and  the  like  ;    Appliances  for  use  in . 

C.   H.   Pugh,   Ltd.,  and  J.   Read,   Birmingham.     Eng. 
Pat.  28,060,  Dec.  20,  1907. 

The  tapered,  perforated  spindles  upon  which  cops,  cheeses, 
etc.,  are  wound,  are  visually  made  from  sheet  metal 
blanks,  which  are  bent  to  shape  and  the  ends  then  closed 
to  prevent  the  escape  of  the  dye-liquor.  These  ends 
are  often  burred  or  roughened  by  coming  into  contact 
with  certain  parts  of  the  dyeing  machine,  and  besides 
the  danger  of  these  rough  ends  damaging  the  cotton, 
they  may  become  so  opened,  as  to  permit  of  the  escape 
of  the  dye-liquor.  To  avoid  these  risks  it  is  proposed 
to  form  the  perforated  metal  sheet  into  the  required 
tapered  tubular  form,  but  instead  of  drawing  out  the  end 
to  a  point,  to  close  it  with  a  solid  plug  or  cap,  around 
the  tapered  shaft  of  which  the  spindle  tube  is  moulded, 
to  form  a  perfect  seal. — F.  M. 

Dyeing  and  bleaching  textile  materials  ;  Apparatus  for . 

H.   Bodin  and  J.'  Gaudit.     Fr.  Pat.  389,713,  April  29. 
1908. 

The  apparatus  consists  of  a  large  vat  divided  into  three 
compartments,  the  middle  one  being  the  largest  and 
serving  as  the  dye-vessel  proper.  The  dyeing  is  carried 
out  without  the  assistance  of  pressure  in  circulating  the 
dye-liquors,  these  being  prepared  in  one  of  the  smaller 
compartments  and  transferred  by  means  of  a  rotary 
pump  to  the  other,  which  is  in  direct  communication 
with  the  space  below  the  perforated  false  bottom,  upon 
which  the  material  to  be  dyed  rests  in  the  dye-vessel. 
The  liquid  Hows  upward  through  the  material,  which 
|  is  kept  in  position  by  a  cloth-covered  wooden  frame,  ami 
overflows  into  the  first  compartment  ;  this  circulation 
is  maintained  until  the  dyeing  is  completed.  -  V.  M. 

Textile  substances  and  mixing  liquids,  <lc.  ;  Apparatus 
for   treating .      R.   Diederichs.      Fr.    Pat.   390,105, 

May    I  I.   1  !)(IS. 

THE  vessel,  <i,  contains  a  second  vessel.  /<.  of  less  diameter, 
and  the  space,  r.  between  them  scr\es  as  a  circulating 
space  for  the  liquid.  At  the  height  of  the  normal  level 
of  the  liquid  ill  the  apparatus,  the  inner  vessel.  I>.  is  pro- 
vided with  a  number  of  perforations,  c.  The  bottom,  /. 
of  this    vessel   is   also    perforated.      An   aspirating   bell,   q. 
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movable  in  a  vertical  direction  inside  the  inner  vessel,  b, 
is  provided  with  a  perforated  bottom,  covered  on  its 
upper  side  with  a  sheet  of  felt,  thus  forming  a  sort  of  valve 
arrangement.  The  material  to  be  treated  is  placed  in 
the  inner  vessel,  b,  and  the  solution  for  the  treatment 
in  the  outer  vessel,  a.  The  solution  can  be  heated  by 
means  of  the  chamber,  o,  which  is  placed  in  connection 
with  a  steam  supply.  In  working  the  apparatus,  the 
aspirating  bell  is  forced  downwards  and  the  felt  is  raised 
by  the  pressure  of  the  solution  and  of  the  air,  whilst  some 
of  the  solution  is  expelled  through  the  perforated  bottom, 
/.  of  the  vessel,  b,  into  the  outer  vessel.  It  then  rises  in 
the  intervening  space,  c,  again  enters  the  vessel,  b.  through 
the  holes,  e,  falling  on  to  the  descending  aspirating  bell. 
The  bell  is  maintained  at  its  lowest  position  for  a  short 
time  and  then  slowly  raised.  The  felt  now  presses  tightly 
on  the  perforations,  forming  a  tight  joint,  and  a  rarefied 
atmosphere  is  produced  inside  the  vessel,  b.  The.  com- 
pressed material  therefore  expands  and  readily  absorbs 
the  solution  which  is  aspirated  through  the  holes,  e,  and 
down  the  annular  space,  c,  to  enter  the  vessel,  b,  as  a  quick 
current  through  the  perforated  bottom,  /. — P.  F.  C. 

Bleaching    process.     Kirchhoff    und    Neirath.     Fr.     Pat. 
390,154,  July  20,  1907. 

See  Eng.  Pat.  15,137  of  1907  ;  this  J.,  1908,  682.— T.  F.  B. 

Soda-lye   rendered   impure   by  (he   mercerisation   process ; 

Process  for  purifying  and  clarifying  the .     O.  Venter, 

Chemnitz,    Saxony.     Eng.    Pat,    993,    Jan.    15,    1908. 
Under  Int.  ConT.,  March  28,  1907. 

See  Fr.  Pat.  387,621  of  1908  ;  this  J.,  1908,  852.— T.  F.  B. 

[Textile]  materials  ;    Apparatus  for  subjecting to  the 

action    of    liquid  under    pressure.     L.    Detre,    Rheims. 
France.     U.S.  Pat.  898,444,  Sept.  15,  1908. 

See  Eng.  Pat.  25,208  of  1904  ;  this  J.,  1905,  330.— T.  F.  B. 

Wool  mixtures  fast  to  light  ;  Production  of [by  dyeing}. 

L.   Cassella   und  Co.     First  Addition,   dated  July   17. 
1907,  to  Fr.  Pat.  388,442,  May  30,  1907. 

See  Eng.  Pat.  17,430  of  1907  :  this  J.,  1908,  559.— T.  F.  B. 

Embossing  effects  on  fabrics  or  the  like  ;     Method    of  pro- 
ducing   .     E.  A.  F.  During,  Berlin.     Eng.  Pat.  8876, 

April  23,  1908.     Under  Int.  Conv.,  May  3,  1907. 

Bn  Fr.  Pat.  387,564  of  1908  ;  this  J.,  1908,  854.— T.  F.  B. 


VII.— ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS. 

Manganese    oxides,    Mn03    and    Mn203;     Temperatures 

of  dissociation  of in  air  and  oxygen.     R.  J.  Meyer 

and  K.  Rotgers.     Z.  anorg.  Chem",  1908,  57,  104—112. 
Chen.  Zentr.,  L908,  1,  927. 

Manganese  dioxide.  MnOs,  is  stable  when  heated  to 
.">00°  C.  but  at  530°  is  slowly  but  completely  converted 
into  the  sesquioxide,  Mn,()3,  which  at  a  higher  temperature 
is  itself  converted  into  Mn30.,  ;  this  compound  does  not 
lose  an j'  more  oxygen  at  1300°  C.  On  heating  the  oxide, 
so  obtained,  Mn304,  in  air  at  temperatures  of  530 — 960°  C. 
no  oxygen  is  absorbed,  but  the  oxide  formed  by  reducing 
the  dioxide  with  hydrogen,  Mn304.  readily  takes  up 
oxygen  and  is  converted  into  the  sesquioxide.  Both  the 
dioxide  and  sesquioxide  give  the  oxide,  Mn304,  when 
heated  to  1090°  C.  in  oxygen.  On  allowing  this  oxide 
to  cool  in  air,  no  change  takes  place,  but  on  cooling  in 
oxygen,  the  sesquioxide  is  obtained. — A.  G.  L. 

Arsenious    sulphide ;       Coagulation    of by    barium. 

chloride.     J.     Duclaux.     J.     Chim.     Phys.,     1908,     6, 
592—595. 

When  a  solution  of  colloidal  arsenious  sulphide  containing 
an  excess  of  hydrogen  sulphide  was  coagulated  by  barium 
chloride  in  the  cold,  and  filtered,  avoiding  access  of  air, 
the  filtrate  contained  no  hydrogen  sulphide ;  on  the 
other  hand  it  contained  arsenious  acid  in  a  quantity 
corresponding  with  that  of  the  absorbed  barium  oxide 
and  the  acidity  shown  by  the  liquid.  The  author  concludes 
that  the  hypothesis  explaining  the  cause  of  the  adsorption 
of  barium  oxide  during  such  coagulation,  advanced  by 
Whitney  and  Ober  (that  the  barium  chloride  is  hydrolysed), 
and  by  Linder  and  Picton  (this  J.,  1906,  67)  (that  barium 
sulphide  is  formed  by  the  excess  of  hydrogen  sulphide 
present  in  arsenious  sulphide)  do  not  conform  to  the  facts, 
and  that  probably  substitution  of  barium  ions  in  place 
of  a  univalent  radical  such  as  AsO  is  the  real  cause  of 
the  phenomenon. — E.  F. 

Fused   salts ;      Densities   of  some .     K.    Arndt   and 

A.  Gessler.     Z.  Elektrochem.,  1908,  14,  665—667. 

The  following  results  of  density  determinations  are 
given  : — 


Temp.'  C. 

KC1. 

Nad 

CaCl2. 

SrCl2. 

BaCl2. 

NaP03. 

B203. 

700 

2-22 

800 

1-498 

1-540 

— 

— 

— 

2-18 

— - 

850 

1-465 

1-505 

2-03 

— 

— 

— 

— 

900 

1-444 

1-480 

2-01 

2-69 

— 

2-14 

1-520 

950 

— 

— 

1-99 

2-67 

— 

— 

— 

1000 

— 

— . 

1-97 

2-645 

3-12 

2-10 

1-508 

1050 

— 

— . 

— 

2-62 

3-09 

— 

— 

1100 

The  densities  of  mixtures  of  potassium  and  sodium 
chlorides,  or  of  calcium  and  strontium  chlorides,  are 
those  calculated  from  the  densities  of  the  components  ; 
but  mixtures  of  sodium  metaphosphate  and  boric  anhydride 
show  very  considerable  contraction  of  volume. — J.  T.  D. 

Cobalt ;   A  volatile  compound  of with  carbon  monoxide 

[Cobalt  carbonyl].     L.  Mond,  H.  Hirtz,  and  M.  D.  Cowap. 
Chem.  News,  1908,  98,  165—166. 

The    authors    have    obtained    cobalt    carbonyl    by    the 
action   of   carbon   monoxide,   under  pressure,   on   finely- 
divided  cobalt.     Pure  cobalt  oxide  was  first  reduced  by 
hydrogen,  at  5 — 10  atmos.   pressure  and  at  the  lowest 
possible  temperature,  and  then  a  slow  current  of  carbon 
monoxide  at  100  atmos.  was  passed  through  the  apparatus 
1    (a    steel    retort    lined  with  copper)  at  a  temperature  of 
j    150° — 200°  C.  ;    in  the  condensing  bottle,    kept    cool  by 
'    ice,   large   orange   crystals  of   the   cobalt   carbonyl   were 
obtained.     The    compound    has     the    formula,    Co(CO)4, 
;    corresponding  to  the  liquid  nickel   carbonyl,   and  melts 
;    at  42° — 46°  C.  ;    it  is   insoluble   in   water,    but   more   or 
:    less  soluble   in   organic   solvents.     In   an   atmosphere  of 
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carbon  monoxide,  decomposition  commences  at  40° — 45°  C. 
and  is  complete  at  130° — 135°  C,  metallic  cobalt  remaining 
as  a  residue.  Cobalt  carbonyl  is  gradually  decomposed 
by  air  with  formation  of  a  deep  violet  substance.  It  is 
very  slowly  attacked  by  non-oxidising  acids,  but  almost 
instantaneously  converted  by  oxidising  acids,  or  by 
bromine  or  chlorine,  into  the  corresponding  cobalt  salt, 
with  the  evolution  of  carbon  monoxide. — F.  Sodn. 


-  on  silica  and  silicate 
See  VIII. 


Phosphoric  acid  ;      Action  of  — 
glasses.     K.  Hiittner. 

Iron  ;     Influence  of  silicon  on  the  physical  and  chemical 

properties  of .     A.  Jouve.     See  X. 

Sulphides  ;   Melting  and  subliming  of  some .     W.  Biltz. 

-See  X. 

Patents. 

Sulphuric  acid  ;     Purification  of from  arsenic  and 

selenium.     H.    W.    Crowther,    West    Bromwich,    F.    P. 

Leach,    Wylde    Green,    and    W.    T.    Gidden,    Langley. 

Eng.  Pat,  20,509,  Sept.  14,  1907. 
Sulphuric  acid  of  about  140°  T.,  containing  arsenic  and 
selenium,  is  mixed  with  a  small  quantity  of  hydrochloric 
acid  (say  about  2  per  cent,  of  acid  of  30 — 32  per  cent, 
strength),  and  is  then  allowed  to  stand  in  contact  with 
broken  sulphur,  preferably  in  the  cold,  for  about  two 
hours.  The  more  highly  oxidised  arsenic  is  thus  reduced 
and  can  be  removed  as  arsenious  chloride  by  a  current 
of  air.  If,  however,  the  total  arsenic,  stated  as  arsenious 
acid,  exceed  0-15 — 0-2  per  cent.,  that  present  in  the 
arsenious  state  is  first  removed  by  hydrochloric  acid  and 
air.  The  necessity  for  prolonged  treatment  with  sulphur 
may  be  avoided  by  adding  0-5 — 2  per  cent,  of  flowers 
of  sulphur,  together  with  the  hydrochloric  acid,  and  then 
removing  the  arsenic,  selenium,  etc.,  by  a  current  of  air 
as  before  ;  practically  all  the  arsenic  is  thus  removed  in 
one  operation,  even  if  its  amount  exceed  0-2  per  cent. 
The  process  may  be  worked  continuously  by  passing  the 
mixture  of  sulphuric  and  hydrochloric  acids  down  a  tower 
packed  with  sulphur,  a  current  of  air  being  supplied. 
Or,  sulphur  dioxide  may  be  employed  instead  of  sulphur, 
preferably  by  subjecting  the  sulphuric  acid,  mixed  with 
hydrochloric  acid,  to  a  str«am  of  air  or  other  inert  gas 
containing  a  small  quantity  of  sulphur  dioxide.  All 
these  modifications  of  the  process  are  applicable  to  cold 
sulphuric  acid  and  in  the  presence  of  selenium,  but  the 
strength  of  the  acid  must  not  be  allowed  to  fall  below 
135°  T.  The  air  carrying  the  arsenic  and  hydrochloric 
acid  is  first  passed  into  strong  hydrochloric  acid  to  deposit 
sulphur  and  selenium,  and  then  into  water  to  decompose 
the  arsenious  chloride,  depositing  arsenious  oxide  and 
giving  hydrochloric  acid  solution. — F.  Sodn. 
Lead   chambers   for   the   manufacture   of   sulphuric   acid ; 

Construction    of [for   use    with    atomised    water]. 

A.     Gaillard,     Barcelona,     Spain.     Eng.     Pat.     11,732, 

May  29,  1908. 
The  substitution  of  atomised  water  for  steam  in  the 
lead  chamber  involves  the  construction  of  chambers  of 
sufficient  height  to  ensure  complete  vaporisation  of  the 
water,  before  it  has  time  to  reach  the  floor  of  the  chamber. 
According  to  the  present  invention,  the  necessary  height 
is  secured  locally  by  erecting  on  the  roof  of  the  chamber, 
leaden  cones  or  cylinders  connected  to  the  roof  by 
autogenous  soldering  or  hydraulic  joints.  The  atomising 
nozzle  is  placed  in  the  upper  part  of  the  extension,  and 
beneath  each  nozzle  is  arranged,  on  the  floor  of  the 
chamber,  a  dish,  reservoir,  or  inclined  plates  of  resistant 
material,  so  that  any  water  not  sufficiently  atomised, 
owing  to  partial  blocking  of  the  nozzle  or  other  cause, 
is  caught  and  runs  out  of  the  chamber  by  a  special  tube 
or  channel,  instead  of  diluting  the  acid.  It  is  claimed 
that  existing  chambers  are.  readily  adapted  to  working 
with    atomised    water   in    the   above    manner,    and    great 

economy  is  effected  in  the  construction  of  new  chambers 
for  this  purposei — 1'\  Sodn. 

[Sodium]   8ulj)hate   and  ■sulphuric  acid;     Preparation  of 
from   bisulphale.     ().    /aim.     Efr.    Pat.    889,898, 

May    5,    L908. 

SuiriiiKNT  water  is  added  to  the  bisulphatc  to  produce 

bydrated  sulphuric  acid  and  the  normal  sulphate,  any 


excess  of  water  being  avoided.  For  example,  100  kilos, 
of  bisulphate  are  brought  into  solution  with  6 — 7  kilos, 
of  water  ;  part  of  the  hydrated  sulphuric  acid  escapes 
during  heating,  whilst  the  mixture  becomes  pasty,  and  in 
this  state  is  introduced  into  a  muffle  and  calcined. 

— F.  Sodn. 

Sulphurous  and  sulphuric  acids  ;     Process  and  apparatus 

for    the    manufacture    of .     A.    Saint-Beuve    and 

G.  Marconnet.  Fr.  Pat.  390,323,  May  16,  1908.  Under 
Int.  Conv.,  May  18,  1907. 
Pyrites  or  other  sulphide  is  ground  to  an  impalpable 
powder,  and  is  blown  by  means  of  a  current  of  air,  into 
a  combustion-chamber  constructed  of  refractory  material. 
In  this  way  the  combustion  proceeds  continuously,  the 
combustion-chamber  being  provided  with  an  exit  for  the 
sulphur  dioxide,  and  a  discharge  opening  for  the  removal 
of  the  residue.  The  pyrites  may  be  mixed  with  com- 
bustible substances,  substances  which  accelerate  com- 
bustion, or  fluxes,  all  in  the  state  of  fine  powder.  It  is 
fed  from  a  hopper  into  a  horizontal  chamber  fitted  with 
a  screw  conveyor,  which  delivers  it  on  to  a  pivoted  plate 
in  a  vertical  chamber,  into  which  the  suction  pipe  of  a 
fan  opens.  The  screw  conveyor  and  fan  are  worked 
from  a  common  shaft,  and  the  proportions  of  pyrites  and 
air  may  be  further  controlled  by  varying  the  inclination 
of  the  pivoted  plate,  whereby  the  pyrites  is  directed 
nearer  to  or  further  from  the  suction  pipe  of  the  fan. 
The  fan  delivers  the  mixture  of  pyrites  and  air  into  the 
combustion-chamber,  through  a  pipe  entering  the  latter 
tangentially. — A.  S. 

Quicklime  ;      Process   and   apparatus   for   slaking . 

W.  Schulthess.  Fr.  Pat.  390,357,  May  18,  1908. 
The  apparatus  comprises  a  horizontal  slaking  chamber 
mounted  on  a  hollow  shaft,  and  connected  at  either  end 
with  a  closed  receptacle.  Steam  under  pressure  is  intro- 
duced into  the  slaking  chamber,  and  also  water  through 
nozzles  on  the  hollow  shaft.  The  receptacles  are  provided 
with  conical  valves  actuated  by  rods  connected  to  pistons. 
The  discharging  receptacle  has  two  such  valves,  operated 
simultaneously,  so  that  when  it  communicates  with  the 
slaking  chamber,  it  is  cut  off  from  the  atmosphere,  and 
vice  versa.  The  quicklime  is  fed  into  the  charging 
receptacle,  then  on  opening  the  valve,  falls  into  the  slaking 
chamber,  through  which  it  is  propelled  by  means  of  blades 
on  the  hollow  shaft,  and  then  passes  into  the  discharging 
receptacle.  A  cylindrical  screen  may  be  disposed  at  the 
inlet  end  of  the  slaking  chamber.  The  inner  surface  of 
the  screen  is  provided  with  longitudinal  bars,  and  a 
number  of  balls  are  placed  in  the  interior  of  the  screen, 
thus  forming  a  kind  of  ball-mill,  to  break  up  any  lumps 
of  lime,  which  might  otherwise  escape  slaking. — A.  S. 

Sodium   and  potassium  silicates  ;     Manufacture  of . 

W.  Gossage  and  Sons,  Ltd.,  Widnes,  and  R.  E.  Weiss- 
muller,  Runcorn.  Eng.  Pat.  23,794,  Oct.  28,  1907. 
Sodium  or  potassium  silicate  is  manufactured  in  a  dry 
and  readily  soluble  condition  by  subjecting  the  molten 
silicate  to  the  action  of  steam,  air,  or  other  gas,  at  any 
desired  temperature,  so  as  to  bring  it  into  a  form 
resembling  cotton- wool.  This  may  be  done  by  directing 
a  jet  of  gas  with  great  force  against  the  molten  material 
as  it  runs  from  the  furnace  in  which  it  is  produced.  The 
advantages  claimed  are  a  lower  cost  in  packing  and 
freightage  of  these  new  articles  of  manufacture,  as  com 
pared  with  a  solution,  and  their  ready  solubility  in  boiling 
water  at  the  ordinary  pressure,  entailing  no  special 
plant  at   the  place  of  utilisation. — F.  Sodn. 

Substitute  for  fuller's  earth  and  process  for  the  production 
thereof.  L.  (i.  Hill,  Bristol.  Eng.  Pat.  27,500.  Dec.  13. 
1907. 

Abgellaceous   rock,  such    as    slate,   is   ground    to    a    line 

powder,   whnh    may   he  subsequently  kilned  and  levigated 

if   desired.      (  '.  A.  M. 

Barium  >in<l  strontium  nitrates  ;   Process  of  obtaining . 

II.    Weyer,     Dellbriick,    Germany.     Eng.     Pat.    9772, 

May  •">.    L908. 
CALCIUM    nitrate,    in    solution,    undergoes    double    decom 
position    with    the    hydroxide,    oxalate,    or    phosphate    of 
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barium  or  strontium,  when  heated,  insoluble  calcium 
compounds  and  a  solution  of  barium  or  strontium  nitrate 
being  formed.  The  reaction  is  best  effected  under 
pressure. — F.  SODXT. 

Sodium  nitrite  ;   Preparation  of  pure .     Norsk  Hydro- 

Klektrisk-Kvaelstofaktieselskab.  Christ  iania,  Norway. 
Bng.  Pat.  11,415,  May  26,  1908.  Under  Int.  Conv., 
June  1.   1907. 

SOLUTIONS  of  sodium  nitrite  frequently  contain  sodium 
bicarbonate  which  crystallises  with  the  nitrite.  The 
object  of  the  present  patent  is  to  get  rid  of  this  impurity 
by  heating  the  solution,  so  as  to  concentrate  it  and  convert 
the  bicarbonate  into  the  more  soluble  normal  carbonate, 
from  which  the  nitrite  is  readily  separated  in  the  pure 
state  by  crystallisation. — F.  Sodx. 

Lead  arsenate  ;    Process  of  making .     E.  E.  Luther 

and  W.  H.  Yolck,  Watson ville,  Cal.  U.S.  Pat.  892,603, 
July  7,  1908. 

Litharge  is  suspended  in  a  solution  of  arsenic  acid, 
in  the  presence  of  nitric  or  acetic  acid  as  a  catalyst ; 
lead  arsenate  is  thus  formed.  1 — 3  lb.  of  the  catalyst 
to  100  lb.  of  litharge  is  recommended,  and  the  proportions 
of  lead  oxide  and  arsenic  anhydride  are  calculated  from 
the  formula  of  the  desired  product  (lead  pyro-  or  ortho- 
arsenate). — F.  Sodx. 

Arsenic    trioxide ;     Preparation    of .     U.     Wedge, 

Ardmore,  Penn.     U.S.  Pat.  894,764,  July  28,  1908. 

The  object  of  the  patent  is  the  recovery  of  arsenic,  as 
commercially  pure  trioxide,  from  the  sulphide  of  arsenic 
constituting  a  waste  product  of  sulphuric  acid  manu- 
facture. The  sulphide  is  roasted  in  a  molten  and  flowing 
state  so  as  constantly  to  expose  a  fresh  surface,  and  for 
this  purpose,  either  a  stationary  furnace  with  sloping 
hearth  or  a  rotary  furnace  is  employed.  The  latter  is 
preferred  for  dealing  with  large  quantities  of  material 
and  consists  of  an  ordinary  inclined  rotary  kiln  heated 
by  gaseous  fuel,  into  the  upper  end  of  which  the  sulphide 
is  fed  ;  the  vapours  pass  from  this  into  a  vertical  receiver 
containing  sections  of  chequer  brickwork  maintained 
at  a  high  temperature,  so  as  to  ensure  the  roasting  of  any 
escaping  sulphide,  and  thence  to  a  tower  where  they 
meet  a  downward  stream  of  water ;  the  arsenic  trioxide 
is  carried  down  and  accumulates  at  the  bottom  of  the 
tower.  The  trioxide  vapour  condenses  more  readily 
than  does  the  sulphide,  and  it  is  sometimes  advantageous 
to  employ  primary  and  secondary  condensing  chambers, 
separated  by  a  reheater  for  the  oxidation  of  accompanying 
sulphide  vapour. — F.  Sodx. 

Salt ;    Production  of  blocks  of .     P.  J.   B.  Vincent. 

Fr.  Pat.  390,155,  July  20,  1907. 

The  claim  is  for  the  addition  of  sodium  phosphate  or 
phosphoric  acid,  or  both,  to  the  salt,  whilst  the  latter 
is  being  melted,  in  order  to  obtain  a  white  product  without 
the  necessity  of  decanting  the  fused  salt.  The  phosphate 
reacts  with  the  impurities  (compounds  of  calcium,  iron, 
magnesium,  etc.)  to  form  white  compounds,  which  are 
not  injurious,  but  have  a  certain  alimentary  value. — A.  S. 

Hydrogen ;     Manufacture    of from    water-gas.     L. 

Vignon.     Fr.  Pat.  389,671,  April  27,  1908. 

Water-gas,  cooled  and  washed,  is  treated  in  a  scrubber 
with  cuprous  chloride  solution  (alkaline,  acid,  or  saline) ; 
the  hydrogen  is  thus  obtained  free  from  carbon  monoxide, 
which  is  absorbed.  The  latter  gas  is  recovered  by  heating 
the  solution  or  subjecting  it  to  reduced  pressure,  and  the 
cuprous  chloride  is  then  used  again  in  the  absorption 
tower.  The  carbon  monoxide  may  be  utilised  by  mixing 
it  with  air  and  burning  it  in  the  water-gas  generator, 
after  passing  through  a  regenerator  heated  by  this  gas, 
so  as  to  supply  the  heat  necessary  for  the  formation  of 
the  water-gas,  or  this  may  be  effected  by  burning  it  in  a 
vertical  shaft,  filled  with  refractory  material,  fixed  in  the 
centre  of  the  generator. — F.  Sodx. 


Acids  [especially  sulphuric  acid];  Separation  and  con- 
centration    of    .     C.     Kaesmacher,     Valverde    del 

('amino,  Spain.     Eng.  Pat.  2382,  Feb.  3,  1908. 

■See  Fr.  Pat.  386,783  of  1908  ;  this  J.,  1908,  749.— T.  F.  B. 

Sulphuric  acid  and  sodium  sidphate  ;  Manufacture  of . 

U.    F.    Benker,    Clichy,    France.     U.S.    Pat.    899,284, 

Sept.  22,  1908. 
See  Fr.  Pat.  381,863  of  1906  ;  this  J.,  1908,  225.— T.  F.  B. 

Fluorine  from  ores  ;  Process  for  removing by  treat- 
ment with  a  strong  acid,  such  as  sulphuric  acid.  G. 
Delplace.     Fr.  Pat.  390,006,  April  13,  1908. 

See  Ger.  Pat.  200,747  ;   this  J.,  1908,  981.— T.  F.  B. 

Sodium  sulphate  and  carbonaceous  matter  ;    Manufacture 

of   a   reduction   product   from .     G.    W.    Johnson, 

London.  From  Verein  Chemischer  Fabriken,  Mann- 
heim, Germany.     Eng.  Pat.  23,217,  Oct.  21,  1907. 

See  Addition  of  Feb.   11,   1908,  to  Fr.  Pat.  383,136  of 
1907  ;'  this  J.,  1908,  856.— T.  F.  B. 

Solutions  containing  ammonia  ;    Treatment  of ,  and 

the  obtainment  of  ammoniacal  salts.  R.  Fousset,  Paris. 
Eng.  Pat.  25,311,  Nov.  14,  1907. 

See  Fr.  Pat.  382,269  of  1906  ;  this  J.,  1908,  226.— T.  F.  B. 

Gaseous  mixtures  ;    Separatio?i  of  the  constituents  of 

and  particularly  of  atmospheric  air.  Soc.  L'Air  Liquide 
(Soc.  anon,  pour  l'Etude  et  1' Exploitation  de.s  Proc. 
G.  Claude),  Paris.  Eng.  Pat.  20,349,  Sept.  12,  1907. 
Under  Int.  Conv.,  Nov.  22,  1906. 

See  Fr.  Pat.  381,866  of  1906  ;  this  J.,  1908,  227.— T.  F.  B. 

Metalloids  ;    Process  of  separation  of  the from  the 

compounds  they  form  with  the  alkaline  metals,  the  alkaline- 
earth  metals,  earth  metals,  rare  earths,  and  aluminous 
earths.  H.  Herrenschmidt,  Paris.  Eng.  Pat.  2678, 
Feb.  6,  1908.     Under  Int.  Conv.,  Feb.  7,  1907. 

See  Fr.  Pat.  384,604  of  1907  ;  this  J.,  1908,  510.— T.  F.  B. 


VIII.— GLASS,    POTTERY,   AND  ENAMELS. 

Phosphoric  acid  ;    Action  of on  silica  and  silicate 

glasses.     K.    Hiittner.     Z.    anorg.    Chem.,     1908,    59, 
216—224.     Chem.  Zentr.,  1908,  2,  927—928. 

Above  300°  C,  phosphoric  acid  attacks  vessels  of  fused 
silica.  The  compound  formed  is  obtained  more  easily 
on  heating  together  powdered  anhydrous  silica  and 
metaphosphoric  acid,  the  clear  solution  first  produced 
yielding  a  white  minutely  crystalline  precipitate  con- 
sisting of  a  substance,  Si02,P205,  which  is  regarded  as 
silicyl  metaphosphate,  SiO:(P03)2,  analogous  to  boryl 
phosphate.  The  same  substance  is  obtained  on  heating 
silicon  tetrachloride  and  phosphoric  acid  together.  Heated 
in  a  Bunsen  flame  the  compound  begins  to  decompose  ; 
in  the  oxy-hydrogen  flame  it  is  completely  dissociated 
into  silica  and  phosphoric  anhydride.  The  compound  is 
not  attacked  by  boiling  water  or  strong  acids,  except 
hydrofluoric  acid.  By  treatment  with  a  mixture  of 
hydrofluoric  and  sulphuric  acids  it  is  completely  volati- 
lised. When  heated  in  hydrogen,  phosphoric  acid  is 
driven  off.  The  solubility  of  silica  in  phosphoric  acid 
increases  with  an  increase  in  temperature  or  concentration. 
Phosphoric  acid  also  attacks  glass,  porcelain,  and  other 
silicates,  silicyl  phosphate  and  phosphates  of  the  bases 
present  being  formed.  A  clear  solution  is  usually,  pro- 
duced, unless  an  excess  of  silicate  is  used. — A.  G.  L. 

Copper  ;   Production  of  bright  mirror-like  deposits  of 

on  glass  by  the  reduction  of  Fehling  solution.  P.  Neogi. 
Z.  anorg.  Chem.,  1908,  59,  213—215.  Chem.  Zentr., 
1908,  2,  991. 
Ix  the  glass  vessel  to  be  coated  with  copper,  a  copper 
sulphate  solution  is  mixed  with  the  smallest  quantity  of 
an  alkaline  tartrate  solution  which  will  redissolve  the 
precipitated  copper  hydroxide.  A  concentrated  solution 
of  formaldehyde   is   added,    the   vessel   is   inclined,    and 
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heated  at  one  point  until  a  small  patch  of  metallic  copper 
is  obtained.  The  vessel  is  then  rotated,  the  deposition 
of  copper  going  on  continuously. — A.  G.  L. 

Enamelling   of  iron.     R.    Vondracek.     Sprechsaal,    1908, 

41,  475—477,  493—495,  507—508. 
The  enamelling  of  metal,  owing  to  its  greater  contraction, 
is  more  difficult  than  the  enamelling  of  clay  ware. 
Breidenstein  has  constructed  an  instrument  for  measuring 
the  difference  in  contraction  between  metal  and  glaze 
(Ger.  Pat.  181,550).  The  iron  used  for  enamelling  need 
not  be  very  pure,  but  at  the  temperature  800°— 1000°  C, 
enamels  containing  tin,  lead,  antimony  or  zinc  would  be 
reduced  by  the  carbon  in  the  iron,  and  the  evolution  of 
carbon  dioxide  would  cause  "  bubbling."  Steel  or 
wrought-iron  is  better  for  use  than  cast-iron.  The 
amount  of  silicon  in  the  iron  should  be  as  small  as  possible, 
as  it  causes  the  carbon  to  separate  in  leaflets  which  are 
difficult  to  remove  from  the  surface  of  the  metal  and 
lead  to  the  formation  of  holes.  As  flux,  1  kilo,  of  felspar. 
1-5  kilos,  of  borax,  and  0-25  kilo,  of  cryolite  are  used  for 
each  ton  of  iron.  The  carbon  in  the  surface  layer  of  the 
iron  is  burnt  out  with  the  aid  of  oxidising  agents. 
According  to  various  patents,  chlorate,  nitrate,  manganese 
dioxide  or  red  lead  have  been  proposed.  Sodium  car- 
bonate has  also  been  recommended  ;  by  its  use  silicon, 
sulphur  and  phosphorus  are  also  removed.  Or,  again, 
the  metal  is  dipped  in  25  per  cent,  sulphuric  acid,  whereby 
a  layer  of  iron  sulphate  is  formed,  which  oxidises  the 
carbon  on  heating.  The  carbon  can  also  be  removed  by 
regulating  the  composition  of  the  fire-gases  in  burning, 
according  to  the  reversible  reactions :  Fe  +  C02Fe^  0  +  CO, 
and  C02  +  C^2CO.  At  550°  the  first  reaction  gives 
64  per  cent,  by  weight  of  carbon  monoxide  and  36  of 
carbon  dioxide;  at  900°  C.  the  ratio  is  71-5:28-5.  If, 
therefore,  the  proportion  of  carbon  dioxide  be  greater 
than  in  these  ratios,  the  iron  will  be  oxidised.  The  clean- 
ing of  the  metal-surface  for  taking  the  enamel  is  per- 
formed by  "  pickling,"  or  by  means  of  a  sand-blast,  or 
electrolytically.  The  pickling  is  effected  by  sulphuric 
acid  (5 — 10  per  cent.),  or  by  hydrochloric  or  hydrofluoric 
acid,  or  by  commercial  sodium  sulphate,  which  contains 
1-5  per  cent,  of  free  acid.  Hydrofluoric  acid  (2—10  per 
cent.)  is  recommended,  as  it  removes  sand  and  rust 
without  attacking  the  metal,  and  the  process  is  finished 
in  15  minutes.  After  pickling,  the  metal  is  washed  with 
water  or  with  a  dilute  solution  of  sodium  carbonate. 
In  the  electrolytic  process,  sodium  sulphate  is  used 
as  electrolyte  and  the  iron  as  cathode.  Owing  to 
the  formation  of  the  hydroxide  of  the  metal  as  by- 
product, this  method  is  said  to  be  the  cheapest.  Before 
enamelling,  an  "  undercoat "  is  deposited  to  prevent 
action  between  the  metal  and  enamel,  and  to  obtain 
good  adhesion.  The  undercoat  may  be  Of  silicious  material, 
or  of  some  suitable  metal  (cobalt,  nickel,  copper,  aluminium, 
gold)  which  is  often  deposited  electrolytically.  Metallic 
undercoats,  however,  are  liable  to  come  off  in  the  firing 
of  the  enamel.  Silicious  undercoats  may  be  caused  to 
adhere  to  the  metal  before  firing  by  deposition  from 
solutions  of  acids,  alkalis,  or  gums.  The  composition  of 
a  good  undercoat  is  :  10R2O,  0-5-0-6B..O.J,  40-6-4SiO„. 
The  enamel  itself  may  contain  35—40  per  cent,  of  silica 
and  6—10  per  cent,  of  boric  anhydride,  with  opaque 
material. — H.  H.  S. 

Vitreous  enamelling  ;    Draft  regulations  for .     [T.R.] 

A  BET  of  draft  regulations  has  been  issued  by  the  Home 
Secretary  for  use  in  all  factories  and  workshops  where 
vitreous  enamelling  of  metal  and  glass  is  carried  on; 
the  regulations  do  not,  however,  apply  to  the  enamelling 

of  jewellery  or  watches,  the  manufacture  of  stained 
glass,  or  enamelling  by  means  of  glazes  or  colours  con- 
taining less  than  l  per  cent,  of  lead.  Any  objections 
to  the  draft  regulations  must  be  sent  to  i  lie  1 1  dine  Secretary 
by   Nov.    J8th. 

PATENTS. 
Glcua-furnacet.     (J.    Royer.     Fr.    Pat.   390,102,    .May    ll, 

I  91  IS. 
A    0B1  CSBLB  furnace,    with   several   firc-plaees.   is   provided 
with   a   central   shaft,    placed    between    the   tire-plat  168,   and 


communicating  in  its  upper  part  with  an  annular  chamber 
surrounding  the  shaft.  Air  is  drawn  from  outside  the 
furnace  into  the  central  shaft  through  flues  placed  above 
the  fire-places  and  heated  by  the  flames  from  the  latter. 
The  hot  air  from  the  shaft  passes  down  through  the 
annular  chamber,  and  emerges  from  this  chamber  by 
means  of  radial  passages,  which  conduct  it  to  points 
near  the  crucibles,  where  it  mixes  with  and  ignites  the 
gases  from  the  fire-places. — A.  G.  L. 

Glass  ;    Manufacture  of .     A.   W.   Onslow.     Fr.   Pat. 

390,321,   May   16,    1908.     Under  Int.   Conv..   Mar.   24, 

191  IS. 

A  glass-furnace  containing  one  or  more  pots  is  heated 
by  means  of  compressed  gas  supplied  to  burners  of  the 
type  described  in  Eng.  Pats.  7608  of  19(12  and  24.064 
of  1904  (this  J.,  1902,  851  ;  1905,  611)  which  are  placed 
below  the  crucibles.  The  flames  surround  the  pots 
completely,  the  burnt  gases  escaping  through  an  opening 
at  the  top  of  the  furnace  provided  with  a  damper,  or, 
preferably,  passing  through  flues  leading  to  chambers  in 
which  other  pots  are  preheated.  Channels  are  formed 
in  the  furnace  walls  below  the  level  of  the  burners ; 
should  the  pot  break,  the  molten  glass  flows  through 
these  channels  into  a  trough  from  which  it  may  be 
recovered. — A.  G.  L. 

Potters'    ovens    or    kilns ;     Gas-fired .     A.    Woolley, 

Longton,   Staffs.     Eng.    Pat.    19,695,   Sept.    3,    1907. 

The  object  of  the  invention  is  to  provide  means  for 
controlling  the  firing  of  the  kiln.  For  this  purpose,  a 
well  is  formed  below  the  main  exhaust  flue  of  the  kiln, 
at  the  point  where  the  flues  from  the  interior  of  the  kiln 
enter  it.  Communication  between  these  flues  and  the 
main  flue  is  controlled  by  a  fireclay  plug,  preferably  of 
conical  shape,  which  is  mounted  on  a  fireclay  table  secured 
to  the  top  of  a  square  bar,  which  moves  vertically  up  and 
down  in  the  well.  On  three  sides  of  the  bar  there  are 
guides  bearing  rollers  which  press  against  the  faces  of 
the  bar.  The  lower  part  of  the  fourth  face  is  provided 
with  rack  teeth,  which  engage  a  pinion  wheel  mounted 
on  a  shaft  extending  outside  the  well,  and  there  provided 
with  a  wheel  by  which  it  can  be  turned. — A.  G.  L. 

Glass  ;    Process  for  making .     Siemens  und   Halske 

A.-G.  Fr.  Pat.  389,962,  May  7,  1908.  Under  Int. 
Conv.,  May  11,  19(17. 

See  Eng.  Pat.  9563  of  1908  ;  this  J.,  1908,  750.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Fire-bricks  ;     Note  on  the  determination  of  the  heat-con- 
ductivity of .     M.  Simonis.     Sprechsaal,   1908,  41, 

547—549. 

The  author  measured  the  fall  in  temperature  along  the 
axis  of  composite  firebricks  formed  by  grinding  two  bricks 
so  as  to  fit  together  exactly,  after  cutting  parallel  grooves 
one  cm.  apart  in  one  of  the  bricks  to  allow  of  the  insertion 
of  thermocouples.  The  two  bricks  were  pressed  together 
by  means  of  clamps,  and  covered  with  a  layer  of  carbor- 
undum kept  in  position  by  a  small  frame,  the  carborundum 
being  heated  from  above  by  an  inclined  burner.  From  the 
author's  results  it  appears  that  when  equilibrium  is 
established,  the  ratio  of  the  temperature  at  a  point  on 
the  axis  1  cm.  from  the  carborundum  to  the  temperature 
at  a  point  1'  cm.  from  the  carborundum  equals  a  constant. 
The  ratios  obtained  for  a  firebrick,  carborundum  briokj 
ami  a  porous  brick  were  respectively  Kin.  I -26  and  1*40; 
the  water  absorbed  by  the  bricks  being  15-9.  9-2.  and 40*6 

per  cent,  respectively.  In  spite  of  these  results,  the 
author  believes  that  the  heat  conductivity  of  a  heat 
insulator  depends  only  on  the  amount  of  air  contained 
in  the  insulator,  and  consequently  that  the  determination 

of  the  water  absorption  is  more  important  than  the  direct 
measurement    of    tlie   conductivity, — A.  G.  L. 
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Pat  k  nts. 

Fire  bricks,  crucibhs.  retort.*,  and  tin   like  /ire  resisting 

articles;     Manufacture  of .    S.  Payne,   Brighton. 

Eng.  Pat.  11,062,  May  81,  1908. 
A  mixtirk  in  suitable  proportions  of  clay,  tar,  water, 
sea  Band,  tine  flint  gravel  or  other  form  of  silica  and 
Portland  cement  or  gypsum,  is  moulded  into  firebricks, 
crucibles,  etc,  and  these  are  dried  and  hardened  by 
exposure  to  the  air.  no  burning  being  required — A.  S. 

Ceramic  and   retractor)/  products  ;     Manufacture  of . 

H.  Herrenschmidt.  '  Fr.  Pat.  389,863,  July  10.  1907. 

About  one-half  of  the  refractory  material  (fireclay, 
sand,  ete.)  usually  employed  is  fused  and  allowed  to 
solidify  before  mixing  it  with  the  other  half,  to  which 
a  binding  agent  (day,  kaolin,  ete.)  may  be  added.  It  is 
claimed  that  the  product  obtained  conducts  heat  well, 
and  is  suitable  for  making  crucibles,  zinc  retorts,  etc. 

—A.  G.  L. 

Mica   powder  ;      P reduction   of .     A.   B.   0.   Rogers, 

Agra.  India.     Eng.  Pat.  12,570,  June  11,  1908. 

Flake  or  scale  mica  is  saturated  with  an  "  anti-lubri- 
cating  "  liquid,  such  as  a  solution  of  alum,  and  ground 
in  a  suitable  mill.  The  resulting  powder  is  then  washed  : 
but  for  many  purposes,  as  for  providing  a  non-inflammable 
coating,  it  may  be  used  without  washing. — F.  Sodn. 

Planter   of   Paris  ;      Revitalising   discarded .     J.    E. 

Eastwick.  Philadelphia,  Pa.     U.S.  Pat.  898,451,  Sept.  15, 
1908. 

Waste  hydrated  calcium  sulphate  is  "  revitalised  "  by 
drying  or  partially  drying  it,  and  then  saturating  in  a 
solution  of  sulphuric  acid,  alum,  and  water,  to  which 
glue  may  also  be  added  ;    the  material  is  then  calcined. 

— F.  Sodn. 

Plaster  ;  Process  for  making and  "accelerators'''  to  be 

mixed    with    it.     H.     S.    Spackman    Engineering    Co. 
Fr.  Pat.  390,194,  May  13,  1908. 

A  lime-plaster  is  mixed  with  an  "  accelerator,"  which 
increases  its  strength  and  shortens  the  setting  time. 
The  accelerator  is  essentially  a  calcium  aluminate, 
containing  about  40  per  cent,  of  alumina,  and  obtained 
by  burning  lime  with  clay,  kaolin,  etc.  A  suitable 
composition  for  a  wall  plaster  consists  of  10  per  cent,  of 
the  "  accelerator,"  2  of  plaster  of  Paris,  2  of  infusorial 
earth  or  other  silicious  material,  and  86  of  slaked  lime. 
The  initial  setting  time  of  the  mixture  is  stated  to  be 
15  minutes,  and  the  final,  15  hours. — A.  G.  L. 

Wood  ;   Preserving .     W.  Buchler,  Assignor  to  G.  W. 

Bestor,   Minneapolis,   Minn.      U.S.    Pats.    899,237   and 
899,480,   Sept.   22,    1908. 

(1).  Wood,  is  immersed  in  a  non-aqueous  preservative 
liquid  contained  in  a  closed  vessel,  which  is  heated 
sufficiently  to  expel  a  part  of  the  gaseous  and  aqueous 
constituents  of  the  wood.  The  aqueous  layer  accumu- 
lated on  top  of  the  preservative  agent  having  been 
removed,  the  vessel  is  allowed  to  cool,  and  pressure  is 
exerted  by  which  the  agent  is  driven  into  the  pore.;  of 
the  wood.  The  surplus  liquid  is  next  drained  away, 
and  the  wood  immersed  in  a  cold  compressed  gas  which 
drives  the  agent  further  into  the  wood,  after  which  the 
gas  is  allowed  to  expand.  (2).  Wood  is  introduced  into 
a  closed  vessel,  which  is  evacuated,  and  then  filled  with 
a  warm,  non-aqueous  preservative  agent.  After  applying 
pressure  to  drive  the  liquid  into  the  wood,  the  surplus 
liquid  is  removed,  and  the  vessel  filled  with  cold  compressed 
air  (under  relatively  low  pressure),  which  is  finally 
allowed  to  expand. — A.  G.  L. 

Wood ;    Process   of   preserving .     C.    Howard,    New 

York,  N.Y.     U.S.  Pat.  899,400,  Sept.  22,   1908. 

Wood  is  dried  by  heating,  and  treated  with  a  cold  solution 
containing  less  than  20  per  cent,  of  magnesium  sulphate. 
The  wood  in  again  dried  by  heating,  and  while  hot,  is 
treated  with  a  hot  solution  containing  less  than  6  per  cent, 
of  barium  chloride. — A.  G.  L. 


Concrete   and  lime-mortar;    Process  for  the  preparation 

of    waterproof .     P.    Mecke.     Ger.    Pat.    200,908, 

Feb.   15.   1908. 

\  PAST!  prepared  by  treating  basic  calcium  oleate 
obtained  by  adding  ammonium  oleate  to  a-  mixture  of 

freshly  slaked  lime  and  water)  with  aluminium  sulphate, 

is  added  to  the  concrete  or  mortar. — A.  S. 

notary  furnaces  [for  cement]  ;     Hunting  process  employed 

in .     K.  von  Radlowski,  Rajkowcy,  Russia.     Eng. 

Pat.  2528,  Feb.  4,  1908. 

(  'oal  is  mixed  with  the  cement  raw  materials,  before 
or  after  grinding.  The  mixture  is  burnt  in  a  rotatory 
kiln,  into  which  air  only  is  blown  from  the  lower  end. 
It  is  claimed  that  the  clinker  obtained  is  better  burnt, 
and  more  easily  ground  than  that  made  as  usual,  and  that 
the  kiln  lining  suffers  less.  (Reference  is  directed  to 
Eng.  Pats.  5719  of  1890  and  4813  of  1899  ;  this  J.,  1891, 
466  ;    1900,  248).— A.  G.  L. 

Cement ;      Refractory for    building    purposes.     P. 

Timofeoff.     First  Addition,  dated  May  6,  1908,  to  Fr. 
Pat.  368,339,  July  24,  1906  (this  J.,  1906,  1221). 

White  gypsum  is  burnt  at  about  136°  C.  and  mixed  with 
2 — 5  per  cent,  of  a  mixture  of  3 — 1  parts  of  dextrin  with 
1 — 2  parts  of  water-glass.  Small  quantities  of  substances 
are  then  added,  which  either  increase  the  resistance  of 
the  cement  and  hasten  its  setting,  e.g.,  acids  and  salts 
capable  of  liberating  silica  from  the  water-glass,  or  tannin, 
quartz,  etc.,  or  which  render  the  cement  more  refractory 
and  delay  its  setting,  e.g.,  basic  substances,  borax,  Portland 
cement,  gum  arabic,  casein,  etc.,  or  which  render  the 
cement  more  refractory,  but  have  no  effect  on  the  rate 
of  setting,  e.g.,  barium  chloride,  fluorspar.  The  cement  is 
then  gauged  with  water  as  usual.  Or  else,  the  soluble 
constituents  of  the  cement  may  be  dissolved  in  the  water 
used  for  gauging.  The  set  cement  may  also  be  burnt  at 
a  red-heat,  powdered,  and  mixed  with  the  materials 
constituting  the  original  cement,  a  more  refractory 
cement  being  thus  obtained. — A.  G.  L. 

Cement ;    Process  of  making .     Soc.  J.  et  A.  Pavin 

de  Lafarge.     Fr.  Pat.  3C0.290,  May  15,  1908. 

Bauxite,  preferably  ferruginous  and  containing  less 
than  60  per  cent,  of  alumina,  is  fused  with  sufficient  lime 
to  give  a  product  corresponding  to  the  formida, 
Si02,2CaO+Al203,CaO.  The  fused'  mass  is  granulated 
and  quickly  cooled  as  usual,  after  which  it  is  powdered. 

—A.  G.  L. 

Cement,    minerals   and   similar   stibsiances ;     Process   for 

treating in  a  rotatory  kiln.     G.  Polysius.     Fr.  Pat. 

390,316,  May  16,  1908.     Under  Int.  Conv.,  May  18,  1907. 

The  material  is  burnt  and  cooled  completely  in  one 
cylinder  only.  For  this  purpose,  the  usual  rotatory  kiln 
is  greatly  prolonged  beyond  the  burner  towards  the 
discharge  end,  and  cold  air  is  sucked  or  blown  into  this 
end,  passing  over  the  burnt  material  and  cooling  it. 

—A.  G.  L. 

Adhesive  ;  Preparation  of  an .     H.  Reuss.     Ger.  Pat. 

201,309,  Feb.  4,  1906. 

A  mixture  of  a  solution  of  rubber  in  benzene,  Venice 
turpentine,  and  the  vegetable  glue  known  in  commerce 
as  "  Sichelleim  "  is  mixed  with  water,  and  heated  and 
stirred  until  it  begins  to  swell  up.  The  jelly  obtained 
on  cooling  is  mixed  with  the  necessary  quantity  of  plaster 
of  Paris  containing  about  2  per  cent,  of  magnesium 
carbonate,  in  order  to  obtain  an  adhesive,  which,  it  is 
stated,  is  not  altered  by  change  of  temperature  and  can 
be  used  on  wood,  glass,  etc.,  and  even  on  damp  walls. 

— A.  S. 

Woods  ;    Process  and  apparatus  lor  the.  injection  of . 

M.    Boucherie,   Paris.     Eng.  Pat,   1854,  Jan.  27,  1908. 

Under  Int.  Conv.,  Jan.  28,  1907. 
SEE  Fr.  Pat.  373,992  of  1907  ;  this  J.,  1907,  762.— T.  F.  B. 
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Ct.  X.— METALS   AND  METALLURGY. 


[Oct.  31,  1908. 


Stone  or  warble  ;   Manufacture  of artificially.     T.  M. 

Thorn,  Cheshiint,  Assignor  to  Lithographic  Stone  and 
Marble  Co.,  Ltd.,  London.  U.S.  Pat.  898,703,  Sept,  15, 
1908. 

See  Eng.  Pat.  9033  of  1907  ;  this  J.,  1907,  1281.— T.  F.  B. 


X.— METALS  AND  METALLURGY. 

Iron  ores;  Mechanical  cleaning  of .    T.  C.  Hutchinson. 

Iron  and  Steel  Inst.,  Sept.,  1908.     [Advance  proof.] 

The  author,  after  ten  years'  experience  of  smelting  Cleve- 
land ironstone,  emphasises  the  advantage  of  carefully 
cleaning  the  ore,  by  hand  picking  or  otherwise,  before 
charging  it  into  the  blast-furnace.  Tables  are  given,  from 
actual  practice,  showing  the  cost  of  smelting  ironstone 
from  the  same  main  bed  but  with  varying  admixtures  of 
impurities.     Tables  of  analyses,  costs,  etc.  are  also  given. 

— F.  R. 

Sulphur  in  pig-iron  and  steel  ;    Determination  of by 

the    hydrogen    jet    method.      R.  Boiling.     Engineering 
News,  1908,  59,  505—506. 

The  gases  evolved  on  treating  the  sample  with  acid  are 
burnt  in  admixture  with  pure  hydrogen,  and  the  sulphur 
dioxide  formed  is  absorbed  in  a  dilute  solution  of  sodium 
carbonate  and  estimated  gravimetrically  as  barium  sulphate 
or  volumetrically  by  titration  with  iodine.  Five  grms.  of 
pig-iron  or  steel  drillings  are  placed  in  a  flask  fitted  with  a 
thistle  funnel  and  with  inlet  and  outlet  tubes  for  a  current 
of  pure  hydrogen  from  a  Kipp's  apparatus.  After  dis- 
placing the  air,  the  outlet  tube  is  connected  to  a  jet 
arranged  within  a  wide  glass  cylinder  provided  with  an 
air  inlet ;  hydrochloric  acid  is  then  introduced  into  the 
flask  ;  the  jet  is  ignited  by  a  spark,  and  the  products  of 
combustion  aspirated  through  a  gas  washing  bottle 
charged  with  sodium  carbonate  solution.  At  the  end  of 
the  reaction,  the  gases  in  the  flask  are  again  displaced 
by  pure  hydrogen.  For  a  gravimetric  determination,  a 
5  per  cent,  solution  of  sodium  carbonate  is  used,  containing 
a  few  drops  of  potassium  permanganate,  but  for  a  volu- 
metric determination,  an  8  per  cent,  solution  is  used  and 
no  permanganate  is  added. — A.  T.  L. 

Steel ;     Practical   experiments   in .     C.    L.    Huston. 

J.  Franklin  Inst.,  1908,  165,  371—384. 

By  means  of  a  large  number  of  tensile  strength  and  parboil 
determinations  on  test-pieces  from  different  parts  of  the 
same  ingots,  the  author  shows  that  a  large  amount  of 
segregation  occurs  in  mild  steel  plates.  The  carbon  is 
always  highest  at  the  centre  of  the  top  of  the  ingot ; 
next  to  this,  the  zone  of  gas-bubbles,  which  extends  all 
round  the  ingot,  roughly  parallel  to,  and  some  distance 
from,  the  surfaces  of  the  ingot,  is  richest  in  carbon,  the 
percentage  falling  off  considerably  towards  the  outside, 
and  slightly  towards  the  centre  of  the  ingot.  Thus  in 
one  case,  the  carbon  varied  from  (Mill  per  cent,  at  the 
centre  of  the  top  to  0-15  at  the  edges  of  the  top,  0-28  at 
the  centre  of  the  ingot,  0-23  at  the  edges  of  the  bottom, 
arid  0-30 — 0-51  per  cent,  at  the  zone  of  gas- bubbles. 
Since  the  tensile  strength  follows  the  carbon  content, 
the  author  believes  thai  the  best  procedure  would  be  to 
leave  a  wide  margin  in  specifications  of  tensile  strength, 
a  lower  tensile  strength  being  accepted  if  the  ductility 
were  correspondingly  increased. — A.  G.  L. 

Steels;     Constitution   of   carbon .      10.    I).    Campbell. 

Iron  and  Steel  Inst.,  Sept.,    1908.     [Advance   proof.] 

After  reviewing  our  present  knowledge  of  the  ooni  I  if  ution 
of  carbon  si  eels,  the  author  points  out  that  the  assumpl  ion 
of  the  existence  of  only  one  definite  carbide  of  iron, 

l''e.,C,  does  not  afford  a  coincide  mill  sal  isfactory  explana- 
tion Of  sonic  well  known  farts.  An  account  is  then  given 
of  the  electrolytic  recovery  and  examination  of  the  carbides 
from  two  samples  of  tool  steel  containing  l«17  per  cent. 
of  carbon,  one  sample  hi  ving  been  converted  into  i  roost  ite 

and   the  other  into  marten, lie.       If  was   loiiml   thai    praiti 

cally  all  the  carbon  even  in  hardened  steel  ma  v  lie  recovered 
as  carbide,  residue.  Analysis  of  the  carbide  residue  from 
the  martensite  gave  12-13  per  cent,  oi  carbon  and  51*94 


percent,  of  iron  with  about  31  percent,  of  loosely  combined 
water  and  over  4  per  cent,  of  silicon,  manganese,  phos- 
phorus, and  sulphur.  The  empirical  formula  of  the  car- 
bide was  thus  very  nearly  Fe9Ci0.  The  carbide  recovered 
from  the  troostite  contained  7-55  per  cent,  of  carbon  and 
7242  per  cent,  of  iron  with  about  15  per  cent,  of  combined 
water,  the  ratio  of  iron  to  carbon  in  this  case  corresponding 
very  nearly  to  the  formula,  Fe2C.  Portions  of  the  carbide 
residues  were  dissolved  in  dilute  nitric  acid  under  the  same 
conditions  as  those  employed  for  the  colorimetric  deter- 
mination of  carbon,  complete  solution  being  obtained  in 
both  cases.  The  carbide  from  the  troostite  gave  a  darker 
colour  than  that  from  the  martensite,  the  ratio  being 
19-7  to  10,  and  the  same  colour  as  that  given  by  the  carbide 
recovered  from  a  carefully  annealed  specimen  of  tool  steel 
containing  1  -28  per  cent,  of  carbon.  The  author  is  of 
opinion  that  a  number  of  carbides  of  iron  should  be  recog- 
nised instead  of  the  single  carbide,  Fe.^C,  and  that  the 
constitution  of  these  carbides  resembles  that  of  the  hydro- 
carbons, since  it  has  been  shown  that  the  products  of 
solution  of  iron  and  steel  in  dilute  acids  contain  a  number 
of  saturated  hydrocarbons  of  the  paraffin  series  and 
unsaturated  hydrocarbons  of  the  define  series.  It  is  also 
suggested  that,  as  in  the  case  of  saline  solutions,  carbides 
of  iron  in  solid  solution  in  iron  undergo  ionic  and  molecular 
dissociation,  which  in  both  cases  is  a  function  of  the  carbon 
concentration  and  the  temperature.  Thus  the  analyses 
indicate  marked  dissociation,  ionic  as  well  as  molecular, 
in  the  carbides  from  martensite;  while  in  the  case  of 
troostite,  almost  complete  association  and  polymerisation 
of  the  dissolved  carbides  is  indicated.  The  general 
formula,  CnFe2n  is  given  for  carbides  in  solid  solution,  and 
CnFe2nFen  for  carbides  crystallised  from  solid  solution, 
as  in  pearlite,  the  additional  iron  being  iron  of  crystal- 
lisation.—O.  F.  H. 

Vanadium-iron  alloys.  R.  Vogel  and  G.  Tammann. 
Z.  anorg.  Chem.,  1908,  58,  73-82.  Chem.  Zentr., 
1908,  1,  2141—2142. 

The  thermal  examination  of  alloys  of  vanadium  and  iron, 
prepared  by  the  alumino-thermic  process,  shows  that  these 
two  metals  form  a  continuous  series  of  mixed  crystals, 
the  eutectic  point  in  the  case  of  alloys  containing  about 
1  per  cent,  of  silicon  being  about  1435  C.  (32  per  cent, 
of  vanadium).  If  the  alloys  contain  about  7-5  per  cent. 
of  silicon,  the  eutectic  point  is  depressed  to  1380°  C, 
and  no  mixed  crystals  are  formed  between  the  limits  55 
and  90  per  cent,  of  vanadium.  Microscopic  examination 
of  the  alloys  containing  between  20  and  52  per  cent,  of 
vanadium  showed  that  these  undergo  a  transformation 
at  1100° — 1250°  C,  which-is  not  indicated  on  the  cooling 
curves  of  the  alloys ;  the  alloys  are  homogeneous  when 
cooled  rapidly,  but  non-homogeneous  when  cooled  slowly. 
The  eutectic  alloy  (32  per  cent,  of  vanadium)  does  not 
exhibit  this  transformation.  In  the  presence  of  10  per 
cent,  of  vanadium,  the  transformation  points  of  iron  can 
no  longer  be  observed.  Vanadium  containing  7*5  per  cent, 
and  1-21  percent,  of  silicon  respectively  melts  at  KiSH  ('., 
and  1750°  +  30°  (J.  Vanadium-steels  show  a  brilliant, 
coarsely-crystalline  fracture,  and  with  the  exception  of 
those  very  rich  in  iron,  are  hard  and  tolerably  brittle 
When  the  content  of  silicon  rises  as  high  as  7">  per  cent.. 
the  hardness  and  brittleness  increase  to  such  an  extent  that 
the  alloys  can  no  longer  be  worked,  and  when  hammered, 
break  like  glass.  Alloys  free  from  silicon  arc  readily 
attacked  by  nitric  acid,  but  those  containing  7o  per  cent, 
of  silicon,  only  by  hot  in/mi   nijiu.-  -A.  S. 

Still  and  wrought  iron  tubing  ;    Relative  corrosion  of . 

II.     M.     Howe    and     B.    StOUghton.       Eng.    and    Mill.    J., 

1 90S,  86,  563. 
Tiik  authors  advance  the  opinion,  based  on  then    own 

tests  ami  on  others  of  which  they  ha\e  information,  that 
■OOd  modern  makes  of  steel  tubing  resist  corrosion  as 
well  as.  and  in  some  cases  even  heller  than,  wrought   iron. 

They  except,  however,  the  case  of  such  a  corrosive  agent 
as  mine  water  containing  sulphuric  acid,  where  the  tests 
pro\  ed  unfavourable  to  even  modern  si  eel  tubing.     Detatll 

are  not  mven  in  the  paper  except,  thai  among  others. 
tests  were  made  by  exposing  steel  and  wrought  iron  pipe-, 
side   l.\    side,   I"   the  action   of  hoi    water,   hot    aerated   salt 


Vol  XXV 11.,  No.  M.] 


(i.    \—  METALS   AM)  METALLURGY. 


L023 


water,  acid  coal-mine  water,  etc..  and  by  leaving  them 
buried  in  dampened  ashes.  The  time  of  treatment  varied 
from  7  to  2t>  months,  the  longest  being  in  the  ease  of 
a  Gayley  blast-drying  roil.  The  authors  consider  that  the 
prejudice  against  steel  is  based  on  insufficient  evidence  or 
on  tests  made  on  steel  of  old  makes  and  inferior  quality. 

— F.  B. 

Iron  ;     Influence   of  silicon   on    the    physical   and   chemical 

properties  of  .     A.  Jouve.     Iron  and  Steel  Inst.. 

Sent..    1908.     [Advance    proof.] 

The  magnetic  susceptibility  of  ferrosilicon  decreases 
with  increase  of  silicon,  the  curve  showing  three  breaks 
corresponding  to  the  compounds.  FejSi,  FeSi,  and  FeSi.,. 
The  resistance  to  the  action  of  acids  increases  with  the 
proportion  of  silicon,  the  corrosion  in  the  case  of  high- 
grade  ferrosilicons  being  negligible.  Details  of  commercial 
tests  on  basins,  tubes,  pipes,  tubs,  and  vats  made  of  these 
alloys  are  given.  Thus  an  alloy  containing  only  206 
j>er  cent,  of  silicon  lost  only  006  per  cent,  after  being  in 
contact  with  hot  sulphuric  acid  (22°  B.)  for  two  months, 
and  alloys  containing  higher  percentages  of  silicon  have 
succcssfullv  withstood  the  action  of  strong  nitric  acid. 
(See  also  this  J.,  1908,  751.)— O.  F.  H. 

Lend     sulphide    and  its    oxidation    products;      Chemical 

equilibria    in     the     reactions    between .     III.     R. 

Schenck   and   W.  Rassbach.     Ber.,    1908,   41,   2917— 
2926. 

In  order  to  clear  up  some  uncertainty  in  the  results  of 
their  previous  work  (this  J.,  1907,  764,  826),  the  authors 
determined  the  cooling  curves  of  25  different  mixtures  of 
lead  oxide  and  lead  sulphate  and  from  the  results  con- 
structed the  equilibrium-curve  of  the  system.  Pure  lead 
sulphate  does  not  melt  completely  at  1000°  C. ;  the  oxide 
melts  at  879°  C.  The  solidification- curve  shows  two 
maxima,  at  966°  and  951°  C.  respectively,  corresponding  to 
the  basic  sulphates,  PbS04,PbO  and  PbS04,2PbO.  A 
third  basic  sulphate  may  also  be  formed,  viz.,  PbS04,  3PbO, 
but  is  only  stable  below  880°  C,  above  which  temperature 
it  decomposes,  with  formation  of  the  compound,  PbS04, 
2PbO.  There  are  three  eutectic  points  at  820°  C.  (87  per 
cent,  of  lead  oxide),  940°  C.  (53  per  cent,  of  lead  oxide), 
and  950°  C.  (30  per  cent,  of  lead  oxide).  At  850°  C.  lead 
sulphate  undergoes  a  dimorphous  transformation,  and  at 
450°  C,  there  is  indication  of  a  transformation  of  the  basic 
sulphate,    PbS04,2PbO.        The   authors    determined   the 

(iressure  of  the  sulphur  dioxide  evolved  from  mixtures  of 
ead  sulphide  and  the  three  basic  sulphates  at  different 
temperatures  by  the  method  previously  described  (this 
J.,  1907,  764).  Satisfactory  results  could  be  obtained  only 
with  the  basic  sulphate,  PbS04,PbO.  The  reaction 
with  this  compound  may  be  expressed  by  the  equation, 

2(PbS04,PbO)+3PbS^7Pb  +  5SO,. 

If  the  results,  together  with  those  previously  obtained, 
be  expressed  graphically,  the  field  is  seen  to  be  divided 
into  four  parts,  in  which,  with  rising  temperature  (up  to 
the  lowest  eutectic  point,  820°  C),  t'he  final  products  of 
the  roasting  of  lead  sulphide  are  respectively  :  lead 
sulphate,  basic  lead  sulphate,  PbS04,PbO,  lead  oxide 
(or  a  highly  basic  sulphate),  and  metallic  lead  containing 
some  sulphide. — A.  8. 

Lead  silicates  ;    Formation  of and  their  function  in 

modern  processes  for  extracting  lead.     S.  Hilpert.     Meta!- 
lurgie,  1908,  5,  535—539. 

By  heating  a  mixture  of  lead  sulphate  and  silica  in  the 
proportions,  PbS04 :  Si02,  at  varying  temperatures  for 
30  minutes  in  a  current  of  nitrogen,  and  determining  the 
loss  in  weight  and  composition  of  the  residue,  the  author 
found  that  the  formation  of  lead  silicate  begins  at  about 
720  C,  proceeds  slowly  at  temperatures  below  about 
C,  and  is  very  rapid  at  860° — 900°  C,  no  lead  oxide 
being  volatilised.  By  heating  mixtures  in  the  propor- 
tions 2PbS04 :  lSi02,  1  PbS04 :  ISiO,,  2PbS04 :  3Si02,  and 
lPbS04:  2Si02  at  930°  C.  and  1000^  C.  for  different 
periods,  he  found  that  at  930°  C.  only  in  the  last  mixture 
was  the  velocity  of  reaction  appreciably  greater  than  in  the 
others,  whilst  at  1000°  C.  every  increase  in  the  proportion 
of  silica  present  had  a  marked  effect,  the  last  mixture 


having  a  much  higher  velocity  of  reaction  than  the  others, 
which  also  differed  considerably  amongst  themselves; 
the  mixture.  !PbS04 :  2Si02,  remained  perfectly  solid, 
the  two  intermediate  mixtures  liquefied  partially,  and  the 
mixture,  2PbS04 :  ISiOg,  liquefied  wholly.  From  these 
results  the  author  concludes  that  the  chief  function  of 
the  additions  (lime,  gypsum,  iron  spar)  made  in  the  con- 
verter process  for  winning  lead  is  to  prevent  the  mixture 
from  liquefying,  difficultly  fusible  silicates  being  produced. 
The  fact  that  the  reactions  in  the  converter  take  place  at 
temperatures  far  below  those  used  in  his  own  experiments, 
he  explains  by  the  far  greater  velocity  of  the  blast  used 
in  the  converter,  which  carries  away  the  sulphur  trioxide 
produced. — A.  G.  L. 

Lead  oxide  ;    Volatility  of from  its  silicate  solutions. 

S.  Hilpert.     Metallurgie,   1908,  5,  539. 

Intimate  mixtures  of  lead  oxide  and  silica  in  different 
proportions  were  heated  for  varying  periods  at  930°  C. 
and  1000°  C,  and  the  loss  in  weight  determined.  It 
appears  that  at  930°  C,  lead  oxide  does  not  volatilise 
appreciably  from  mixtures  richer  in  silica  than  the  ortho- 
silicate,  2PbO,Si02,  whilst  at  1000°  C.  the  same  is  true  of 
mixtures  richer  in  silica  than  the  metasilicate,  PbO,SiO„. 

—A.  G.  L. 

Copper-tin  alloys.  O.  Sackur  and  H.  Pick.  Z.  anorg. 
Chem.,  1908,  58,  46—58.  Chem.  Zentr.,  1908,  1, 
2140—2141. 

The  precipitation  method  used  previously  by  Sackur 
(see  this  J.,  1904,  791  ;  1905,  803)  has  been  applied  to 
copper-tin  alloys.  If  a  copper-tin  alloy  be  shaken  with 
a  solution  of  lead  chloride,  precipitation  of  lead  and  solu- 
tion of  tin  will  lake  place  only  if  the  alloy  contain  some 
uncombined  tin.  This  is  the  case  with  the  alloys  contain- 
ing more  than  44  per  cent,  of  tin.  Alloys  containing  less 
than  43  per  cent,  of  tin  do  not  precipitate  appreciable 
quantities  of  lead  from  a  solution  of  lead  chloride,  and 
hence  must  contain  the  tin  in  the  form  of  a  compound 
having  a  lower  solution- pressure  than  that  of  tin.  Alloys 
containing  from  40  to  43  per  cent,  of  tin  precipitate  copper 
from  solutions  of  cuprous  chloride  or  bromide ;  alloys 
with  less  than  40  per  cent,  of  tin,  on  the  other  hand,  will 
precipitate  copper  only  from  solutions  of  cupric  chloride 
or  sulphate.  Copper  and  tin  thus  form  two  compounds 
of  potentials  equal  to  those  shown  by  the  alloys  containing 
0 — 40  and  40 — 43  per  cent,  of  tin  respectively,  whilst  the 
alloys  containing  more  than  43  per  cent,  of  tin  exhibit  the 
same  potential  as  tin.  From  the  known  solubilities  of  the 
cuprous  halides  and  the  normal  potential  of  copper,  the 
potentials  of  the  two  compounds  of  copper  and  tin  may 
be  calculated.  The  formulae  of  the  two  compounds  are 
probably  Cu3Sn  and  Cu5Sn2  (or  possibly  Cu2Sn). — A.  S. 

Bronze,    brass,    and   similar   alloys  ;     Analysis   of . 

E.  Schurmann  and  H.  Arnold.     See  XXIII. 

Silicon-aluminium  alloys.     W.  Fraenkel.     Z.  anorg.  Chem., 
1908,  58,  154-158.     Chem.  Zentr.,  1908,  2,  143. 

Aluminium  and  silicon  when  fused  together  are  miscible 
in  all  proportions,  but  form  no  compounds.  Mixed 
crystals  are  formed  at  both  ends  of  the  series,  containing 
respectively  up  to  about  2  per  cent,  of  aluminium  and 
up  to  about  0-5  per  cent,  of  silicon.  The  eutectic  alloy 
melts  at  578°   C.  and    contains    10    per  cent,  of  silicon. 

—A.  S. 

Thorium   and   nickel ;     Alloy   of .     E.     Chauvenet. 

Bull.  Acad.  roy.  Bclg.,  Clause  des  sci.,  1908,  684—685. 
Chem.  Zentr.,  1908,  2,  1095. 

By  heating  a  mixture  of  thorium  chloride  and  metallic 
lithium  in  a  nickel  boat  in  a  vacuum,  a  well-defined 
thorium-nickel  alloy,  Th2Ni,  was  obtained,  which,  however, 
always  contained  about  10  per  cent,  of  thoria.  It  forms 
gray  leaflets  or  a  black  powder,  which  ignites  spon- 
taneously on  rubbing  or  on  heating  to  115°  C.  It  is 
rapidly  dissolved  by  hydrochloric  acid,  and  when  heated 
to  400°  C,  is  stated  to  decompose  with  evolution  of 
nickel  carbonyl  "and  separation  of  carbon."  It  is  not 
magnetic.— A.  S. 
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Sulphides  ;  Melting  and  subliming  of  some .     W.  Biltz. 

Z.  anorg.  Chem.,   1908,  59,  273—284      C'hem.   Zentr., 
1908,  2,   1094—1095. 

The  author's  experiments  were  made  with  about  0-1  grm. 
of  substance,  this  being  heated  on  a  plate  of  magnesia, 
in  a  current  of  nitrogen,  in  a  tube  of  porcelain  glazed 
outside,  or  of  magnesia,  in  a  carbon  resistance  furnace, 
which  admitted  of  any  changes  being  directly  observed. 
Synthetic  lead  sulphide  sublimed  at  about'  950°  C.  in 
feathery  aggregates  of  crystals,  belonging  to  the  regular 
system;  galena  from  Freiberg  melted  at  1112°±2°  C. 
With  pure  zinc  blende  from  Santander,  sublimation  was 
first  observed  at  1178°+2°C.  ;  wurtzite  obtained  by 
heating  precipitated  zinc  sulphide  in  a  current  of  nitrogen 
sublimed  in  needles  at  1185°  +6°  C.  Artificial  greenockite 
in  the  form  of  hexagonal  amber-yellow  crystals,  was 
obtained  by  heating  precipitated  cadmium  sulphide 
in  a  current  of  nitrogen ;  it  sublimed  at  980°  C.  Cinnabar 
and  black  precipitated  mercuric  sulphide  sublimed  at 
446°jH0c  G.  Precipitated  ferrous  sulphide  melted  at 
1 197°±2°  C.  to  a  yellowish  mass  with  a  metallic  lustre. 
Precipitated  nickel  sulphide,  NiS,  melted  at  797°_+2°  C. 
to  a  crystalline,  white  mass  with  metallic  lustre.  Cobalt 
sulphide  gave  a  similar  yellowish- white  mass  melting 
above  1100°  C.  Stannous  sulphide  melted  at  about 
870°  C.  with  absorption  of  heat,  remained  liquid  between 
870°  and  1000°  C,  became  tough  and  then  completely 
solid  between  1000°  and  1100°  C,  and  melted  again  with 
absorption  of  heat  at  about  1120°  C.  ;  it  sublimed  freelv 
above  1100°  C— A.  S. 

Tinning  of  metal  articles  ;   Draft  regulations  for  the . 

[T.R.] 
The  Home  Secretary  has  issued  a  set  of  draft  regulations 
which  are  to  apply  to  all  factories  and  workshops  in 
which  the  coating  of  metals  with  lead,  or  a  mixture  of 
lead  and  tin,  is  carried  on.  Any  objections  to  the  draft 
must  reach  the  Home  Secretary  by  Nov.  18th  next. 

Antimony   and  arsenic   production   of   the    United   States. 

U.S.   Geol.   Survey,    1908.     [T.R.] 
The  following  table  shows  the  production  of  antimony 
and  arsenic  in  the  United  States  during  the  past  seven 
years  : — 


Arsenic. 


Antimony. 


Year. 

1901. 
1902. 
1903. 
1904. 
1905. 
1906. 
1907. 


Short  tons. 

300 

1,353 

611 

36 

754 

737 

1,751 


Value. 

Short  tons 

$18,000 

2,649 

81,180 

3,561 

36,691 

3,128 

2,185 

3,057 

35,210 

3,240 

63,460 

1,766 

163,000 

2  022 

Value 
$542,020 
634,506 
548,433 
505,524 
705.787 
602,549 
622,046 


'Hie  figures  for  arsenic  represent  the  production  of 
white  arsenic  or  the  arsenic  content  of  ores  expressed 
as  white  arsenic.  Those  for  antimony  include  that  con- 
tamed  in  antimonial  lead  and  that  produced  from  foreign 
an<]  domestic  on  s.  The  imports  of  white  arsenic,  arsenic 
metal,  and  arsenic  sulphides  in  1907  amounted  to  5164 
tons,  and  of  Paris  green  and  London  purple  to  133,422  lb. 
Imports  of  antimony  (metal  and  regulus)  in  10()7,  were 
9,600,901  lb.  ;  crude  antimony  and  ore,  2,771,387  lb.  • 
antimony  salts,  882,192  lb.  ;   of  a  total  value  of  $1,686,802! 

Patents. 
Pig  iron  for  th,    manufacture  "f  steel  in    the    converter; 
Production     of  \.    Zenzes,     Charlottenburi?' 

Germany.  I'm/.  Cat.  23,627,  Oct.  25,  1907. 
\  pio-iboh  containing  less  than  :$  per  cent,  of  carbon 
is  produced  by  adding  ferroBilicon  (10  per  cent.)  before 
'"  after  melting  ordinary  i  tee!  scrap  in  a,  cupola.  The 
duration  of  the  blow  in  the  subsequent  fcreatmenl  of  tin  . 
pig-iron  in  the  converter  is  stated  to  be  reduced  by  about 
one  third.     .1.  \v.  n. 

Refining  iron ;    I' rocs.,  of         .     ,x.  i;.  Sheldon,  Buffalo 

N.Y.     U.S.    I'at.   898,513,   Sept.    i;,,    [908. 
Tm-  improvemenl  corn  tsl    in  transferring  to  an  auxiliary 


furnace  a  part  of  the  slag  remaining  at  the  end  of  a  refining 
operation,  adding  fresh  basic  material  in  quantities 
sufficient  to  maintain  uniform  "  basic  efficiency,"  applying 
sufficient  heat  to  fuse  the  added  material  and  allow 
the  shotted  metal  in  the  slag  to  accumulate,  and  then 
transferring  the  molten  slag,  or  part  of  it,  to  a  refining 
furnace,  to  be  used  as  part  of  the  charge  for  another 
refining  operation.  Pig  metal  may  be  added  to  the 
shotted  metal  which  accumulates  in  the  auxiliary  furnace, 

— F"  Sodn. 

Ores  ;    Apparatus  for  roasting  and  sintering .      A.  S. 

Dwight  and  R.  L.  Lloyd,  New  York.     Eng.  Pat.  25,985, 

Nov.  23,  1907. 
Finely  divided  ores  such  as  sulphide  copper  ores,  which 
when  once  ignited  will  continue  to  burn  in  an  oxidising 
atmosphere,  are  roasted  in  receptacles  which  have  per- 
forated bottoms  and  are  moved  over  an  air  chamber 
connected  with  an  exhaust  fan  or  chimney.  Air  is  thus 
drawn  from  above  downwards  through  the  ore,  com- 
bustion being  started  in  the  upper  layers  of  ore  by  means 
of  a  row  of  gas  jets,  which  direct  flames  on  to  the  upper 
surface  of  the  ore.  One  form  of  the  apparatus  consists 
of  a  series  of  pans  or  buckets  attached  to  an  endless  chain 
and  supported  on  rails.  The  bottom  of  each  bucket  is 
perforated  and  on  this  a  layer  of  limestone,  sintered 
ore,  or  ironstone  is  delivered  from  a  hopper ;  this  layer 
serves  to  protect  the  bottom  of  the  bucket  from  the  action 
of  the  reaction-products.  The  bucket  is  next  passed 
beneath  a  second  hopper,  from  which  it  receives  its  full 
charge  of  finely  divided  ore,  and  is  then  passed  over  the 
air  chamber  after  combustion  has  been  started  by  means 
of  gas  jets.  A  hood  is  provided  over  the  air  chamber 
in  order  to  retain  the  heat  of  combustion,  and  the  sintered 
ore  is  discharged  bv  automatically  tipping  the  buckets. 

— O.  F.  H. 

Desulphurising  ores  ;   Method  of .     K.  A.  Johansson, 

Sandviken,  Sweden.     U.S.  Pat.  899,219,  Sept.  22,  1908. 

Iron  or  manganese  ores  are  desulphurised  by  mixing 
them  with  a  mineral  containing  free  silicic  acid,  pressing 
the  mixture  into  briquettes,  and  roasting  the  latter. 

— A.  S. 

Ores  containing  zinc  and  other  volatilisable  metals  ;  Process 

of  treating  complex for  the  production  of  oxides. 

G.    M.    Rice,    Worcester,    Mass.        U.S.    Pat.    899,322, 
Sept.  22,  1908. 

Complex  sulphide  ores  containing  zinc,  lead,  etc.,  are 
crushed  and  mixed  with  a  quantity  of  finely-divided 
metallic  iron  chips  more  than  sufficient  to  combine  with 
the  sulphur  to  form  ferrous  sulphide  and  to  form  a  slag 
with  the  silica  in  the  ore.  The  mixture  is  heated  in  a 
suitable  furnace  to  a  temperature  sufficient  to  drive  off 
the  volatilisable  metals  and  to  melt  the  residue  to  matte 
and  slag,  these  latter  being  subsequently  separately 
drawn  off.  The  fumes  from  the  furnace  are  mixed  with 
air  and  led  to  suitable  condensing  chambers  to  reco\  ei 
the  zinc  as  oxide  and  the  lead  as  sulphate.  —  A.  S. 

Ore  ;      Method    of    treating .     J.    T.    Jones,    Iron 

Mountain,   .Mich..   Assignor  to  G.  A.  St.   Clair,  Duluth, 
.Minn.      U.S.   I'at.  S<»<>,4<).->.  Sept.  22,   L908. 

THE  ore  is  roasted  in  an  oxidising  atmosphere  so  as  to 
expel    the  sulphur,   without    melting   the  ore,   and   is   then 

treated,  "under    confinement,"  with  fresh  hydrocarbon 

find,  whereby  the  latter  is  volatilised  by  the  heat  of  the 
me,  producing  a  de-oxidising  atmosphere,  which  reduces 

the   metallic   oxides   in    the  roasted   ore   to   metal.       A.  S. 

Furnace;    Desulphurising     — .     It.  rltibner,  New  York 

U.S.  I'at.  899,403,  Sept.  22.  I'.ihs. 

THE    furnace    consists    of    a    number    of    superposed    ore 

chambers,  provided  with  openings  through  which  the 
ore  ma\  pass  from  one  chamber  to  the  next  lower  one. 
Devices  are  provided  by  which  any  chamber  can  be 
isolated  from  the  others,  and  each  chamber  has  a  separate 
exhaust  channel  leading  t<>  the  outside  of  the  furnaoe. 

— A.  S 
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Alloys  or  the  like  of   mct<ds  and   metalloid*   with   boron  ; 

Extraction  of from  ores  or  compounds.     H.  Hen-en - 

sehmidt.    Paris.     Eng.    Pat.    20,377,    Sept.    12,    1907. 
Under  Int.  Conv.,  Sept.  IS,  1906. 

Skk  Fr.  Pat.  869,878  of  1908  ;  this  J..  1907,  208.—  T.  F.  P. 

Arsenical    ores:      Process     of     reducing .       6.     M. 

Wesunan.  New  York.     Eng.  Pat.  34S0,  Feb.  15,  1908. 

Skk  D.S,    Bats.  879,931   ami  879,932  of  1908  ;    this  J., 
L906,  339.— T.F.  B. 

Ores,    principallu  iron  ores       Method  for  reducing . 

K.  A.  P.  Hiorth,  Christiania.     Eng.  Pat.  3080,  Feb.  18, 

1908.     Under  Int.  Conv..  Feb.  21,  1907. 
Sn  Fr.  Pat.  387,284  of  1908  ;  this  J.,  1908,  818.—  T.  F.  B. 

Ferruginous  ore  ;  Process  of  treating for  the  manu- 
facture of  iron  and  steel  therefrom.  M.  Moore,  Melbourne, 
and  T.  J.  Heskett,  Brunswick,  Victoria.  Reissue 
No.  12366,  dated  Sept.  22,  1908,  of  U.S.  Pat.  791,928, 
June  6,   1905. 

Sue  Eng.  Pat.  26,131  of  1907  ;  this  J.,  1908,  813.— T.  F.  B. 

Copper  and  copper  alloi/s  ;    Process  of  casting .     C. 

Gautseh,     Munich,     Germany.     U.S.     Pat.     898,638, 
Sept.  15,  1908. 

See  Fr.Pat.  365,  733  of  1906  ;  this  J.,  1906,  990.—  T.  F.  B. 

Metals  ;    Extraction  of from  their  ores.     J.  Turton, 

Johannesburg.     U.S.   Pat.   899,146,   Sept.   22,    1908. 

See  Eng.  Pat.  25,672  of  1905 ;  this  J.,  1906, 1 101.— T.  F.  B. 

Metals  :   Separation  of from  their  ores.    J.  D.  Wolf, 

London.     U.S.    Pats.   899,149  and  899,478,   Sept.   22, 
1908. 

See  Eng.  Pat.  20,322  of  1905  ;  this  J.,  1907,  52.— T.  F.  B. 

Metals  ;  Process  and  apparatus  for  annealing  and  temper- 
ing      .       H.      Krautschneider,  Berlin.      U.S.  Pat. 

899,452,  Sept.  22,  1908. 

See  Eng.  Pat.  14,479  of  1904  ;  this  J.,  1905,  849.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(.4.)— ELECTRO-CHEMISTRY. 

Fused   salts ;     Electric   conductivity   of .     K.    Arndt 

and  A.  Gessler.     Z.  Elektrocheni.,  1908,  14,  662—665. 

The  authors  have  determined  the  electric  conductivities 
at  varying  temperatures  of  haloid  salts  of  potassium, 
sodium,  calcium,  and  silver,  and  also  of  sodium  meta- 
phosphate  and  boric  anhydride.  The  results  show  that 
at  the  same  temperature,  a  chloride  conducts  better 
than  the  corresponding  bromide,  and  the  latter  again 
better  than  the  iodide.  The  conductivity  of  a  sodium 
salt  is  about  H  times  as  great  as  that  of  the  corresponding 
potassium  salt.  Silver  chloride  has  the  highest  con- 
ductivity of  any  salt  examined.  The  increase  of  con- 
ductivity with  temperature  is  much  less  rapid  than  in 
the  case  of  aqueous  solutions.  In  nearly  all  cases  the 
increase  is  proportional  to  the  rise  of  temperature,  and  in 
the  case  of  alkali-metal  bromides  and  iodides,  the  con- 
ductivity is*  proportional  to  the  absolute  temperature. 
In  most  cases  the  conductivity  of  mixtures  of  similar 
salts  is  the  mean  of  those  of  the  components.  The 
results  for  silver  haloids  confirm  those  long  ago 
obtained  by  Kohlrausch.  The  figures  given  are 
too  numerous  to  quote,  but  to  show  their  order 
of  magnitude  a  few  of  those  at  800°  C.  may  be  cited 
(in  reciprocal  ohms  per  centimetre  cube) :  silver  chloride, 
4-98;  sodium  bromide,  3-00  ;  potassium  chloride,  2- 19; 
calcium  chloride,  1-90;  sodium  metaphosphate,  0*80; 
boric  anhydride,  0-000007.— J.  T.  D. 


Polynitro-compounds  ;        Partial      electrolytic      reduction 

of ,  in  presence  of  vanadium  salts.     H.  Hofer  and 

F.  Jakob.     Ber.,  1908,  41,  3187—3199. 

Is  presence  of  quadrivalent  vanadium  compounds,  the 
partial  reduction  of  polynitro-compounds  can  be  carried 
out  olectrolytically,  the  current  density  being  so  arranged 
that  a  constant  cathode- potential  is  maintained:  that, 
namely,  at  which  the  electrolytic  reduction  of  the  higher 
\  anadium  salt  balances  its  production  through  the  reducing 
action  of  the  lower  salt  on  the  hydroxylamino-compound. 
The  monamino-derivatives  of  1:2: 4-dinitrotoluene, 
w-dinitrobenzene,  1:2:  6-dinitrotoluene,  1:2:  4-dinitro- 
phenol,  1:2:4:  6-trinitrotoluene,  and  picric  acid,  have 
all  been  thus  obtained.  Dinitroazoxy-compounds  were 
produced  as  by-products. — J.  T.  D. 

Patents. 

Batteries ;     Primary .     W.    A.     F.     Bleeck,    South 

Brisbane,  Australia.     Eng.  Pat.  5297,  March  9,  1908. 

The  cell  consists  of  a  zinc  rod  in  a  porous  pot  surrounded 
by  a  perforated  cylinder  of  carbon  in  an  outer  containing 
vessel.  The  exciting  liquid  is  a  solution  of  sodium 
hydroxide,  and  the  depolarising  fluid  consists  of :  chromic 
acid,  5  oz.  ;  hydrogen  peroxide  (3  per  cent.),  10  fluid 
oz. ;    hydrochloric  acid,  5  fluid  oz. — J.  W.  H. 

Electric   accumulators ;    Increasing   and    regenerating   the 

capacity     of .        Akkumulatoren-Werke  Witten, 

G.m.b.H.  Ger.  Pat.  201,147,  Sept.  3,  1907. 
In  order  to  prevent  the  active  material  of  the  negative 
electrodes  of  accumulators  from  shrinking  and  thereby 
becoming  inactive,  it  has  been  proposed  to  add  carbon 
thereto.  The  patentees  have  found  that  it  is  not  necessary 
for  the  carbon  to  be  mixed  with  the  active  material, 
but  that  the  most  satisfactory  results  are  attained,  if  it 
be  added  in  the  form  of  a  fine  powder,  e.g.,  as  soot,  to  the 
electrolyte.  When  assembling  a  new  accumulator  battery, 
it  is  sufficient  to  cover  the  electrolyte  in  the  several  cells 
with  a  layer  of  soot,  which  gradually  mixes  with  the  liquid 
during  the  charging. — A.  S. 

Spongy  metal  plates  resistant  to  air  ;    Preparation  of  ■ 

for  electric  accumidators.     W.  Heym.     Ger.  Pat.  201,750, 
Aug.  1,  1907. 

It  has  been  found  that  negative  electrodes  of  spongy 
metal,  when  completely  dried  in  absence  of  air  or  oxygen, 
do  not  undergo  oxidation  when  subsequently  brought  in 
contact  with  air.  The  charged  negative  electrodes  are 
treated  with  suitable  neutralising  agents,  the  adherent 
electrolyte  is  removed  by  washing,  and  the  electrodes 
then  dried  without  access  of  air.  The  drying  may  be 
effected  by  introducing  the  electrodes  into  a  vessel  pre- 
viously heated  to  a  high  temperature,  whereupon  the 
steam  evolved  displaces  the  air ;  subsequently  the  steam 
is  removed  by  means  of  an  air-pump.  The  electrodes  are 
transferred  from  this  vessel  into  another  one  filled  with 
alcohol  to  remove  the  last  traces  of  moisture,  and. may 
afterwards  be  dried  in  the  air. — A.  S. 

Electrode.     H.  S.  Blackmore,  Mount  Vernon,  N.Y.     U.S. 
Pat.  893,565,  July  14,  1908. 

The  electrode  consists  of  calcium  carbide  or  other  metallic 
carbide  mixed  with  a  binding  material  such  as  carbon. 

—0.  F.  H. 

Electric- furnace  process.  G.  O.  Seward  and  F.  von 
Kugelgen,  Holcombs  Rock,  Va.,  Assignors  to  Electro 
Metallurgical  Co.,  West  Virginia.  U.S.  Pat.  898,691, 
Sept.  15,  1908. 

A  deep  layer  of  the  charge  of  granulated  material  is 
maintained  above  the  molten  bath,  and  also  surrounding 
the  lower  part  of  an  upright  sectional  electrode,  so  that 
the  arc  produced  between  the  molten  bath  and  the 
electrode  is  buried  beneath  the  charge.  The  renewal 
of  the  electrode  material  is  effected  by  successively 
attaching  new  sections  to  the  electrode  above  the  charge, 
and  the  electrode  is  fed  gradually  downwards.  The 
granular  material  is  thus  prevented  from  falling  in  beneath 
the  electrode. — B.  N. 
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Furnace  ;  Electric .     Westdeutsche  Thomasphosphat- 

Werke.     First  Addition,  dated  March  30,  1908,  to  Fr. 
Pat.  388,668,  March  28,  1907   (this  J.,  1908,  948). 

One  or  more  poles  of  a  continuous  or  alternating  current 
are  connected  separately  to  one  or  more  electrodes, 
placed  above  the  bath,  with  which  they  form  electric 
arcs.  Lower  electrodes,  penetrating  into  the  bath 
through  the  base  of  the  furnace,  are  provided,  and  these 
may  be  connected  together,  or  ^disconnected,  by  means 
of  an  interrupter  in  series  with  a  rheostat.  In  an  alter- 
native form,  the  lower  electrodes  are  simultaneously 
or  separately  connected,  by  means  of  interrupters  each 
in  series  with  a  rheostat,  with  the  neutral  point  of  the 
source  of  current.  In  a  third  form,  a  single  upper  electrode, 
above  the  bath,  is  connected  to  one  pole  of  the  source 
of  current,  the  other  pole  being  connected  simultaneously 
or  separately,  by  means  of  interrupters  and  rheostats, 
with  three  electrodes,  two  of  the  latter  entering  the  bath 
through  the  sides,  and  the  third  through  the  base  of  the 
furnace.  A  fourth  form  is  described  for  use  with  poly- 
phase currents,  preferably  triphase,  the  three  phases 
being  connected  to  three  electrodes  above  the  bath,  whilst 
the  neutral  wire  is  connected  to  three  electrodes  passing 
through  the  base  of  the  furnace,  by  means  of  interrupters, 
each  in  series  with  a  rheostat. — B.  N. 

Furnace  ;  Electric .     E.  Cornelius.     Fr.  Pat,  390,220, 

May  14,  1908.     Under  Int.  Conv.,  May  15,  1907. 

The  chamber  of  the  furnace  is  annular,  and  is  so  arranged 
that  the  introduction,  heating,  and  emptying  of  the  charge 
may  be  carried  on  simultaneously  and  continuously. 
A  rotating  arm  is  attached  at  one  end  to  the  centre  of  the 
furnace,  the  other  end  carrying  an  electrode  which  is 
suspended  within  the  annular  chamber,  so  that  by  the 
rotation  of  the  arm,  the  place  of  heating  may  be  displaced 
along  the  length  of  the  chamber.  The  furnace  is  intended 
especially  for  the  manufacture  of  graphite  or  carborundum, 
or  the  graphitisation  of  objects. — B.  N. 

Retort,  with  internal  electric  heating,  for  reacting  on  carbon, 
or  other  bodies  in  presence  of  carbon,  with  compounds 
of  sulphur  or  chlorine,  such  as  sulphides  or  chlorides. 
C.  Combes.     Fr.  Pat.  390,266,  July  23,  1907. 

The  retort  is  provided  with  a  lining  of  carbon,  for  example, 
wood  charcoal,  which  is  a  bad  conductor  of  electricity, 
and  with  an  internal  heating  resistance,  formed  of  a 
mixture  of  conducting  carbon,  such  as  coke,  and  of  poor- 
conducting  carbon,  such  as  wood  charcoal,  in  proportions 
regulated  to  give  the  required  resistance.  The  charge 
is  thus  heated  to  a  temperature  higher  than  that  of  the 
walls  of  the  furnace,  the  reverse  of  the  result  produced 
by  external  heating  of  the  furnace.  The  length  of  life 
of  the  walls  is  thus  increased,  and  the  introduction  of 
objectionable  impurities  is  avoided.  Different  forms  of 
furnaces  are  described  for  ensuring  the  renewal  of  the 
internal  resistance  material  continuously  and  auto- 
matically, and  for  permanently  maintaining  the  com- 
position of  the  mixture. — B.  N. 

Milk  ;  Process  for  transforming ink)  a  solid  substance 

[electrical  insulator].     Q.   V.    Frye.     Fr.    Pat,   389,835, 
May  2,   1908. 

The  milk  is  first  subjected  to  the  action  of  an  electric 
current  and  is  then  treated  with  an  oxidising  agent,  such 
as  nitric  acid,  in  order  to  precipitate  "  the  solids."  The 
precipitate  is  separated,  and  moulded  into  various  shapes 
l>y  means  of  hydraulic  pressure,  the  products  thus  formed 

being  afterwards  dried  completely  by  the  application  of 
heat.  Collodion  and  oil  may  be  added  to  the  mass  in 
order  to  produce;  clastic  substances.  The  product  is 
Chiefly  Of  use  aS  an  electrical   insulator.      \V.  P.  S. 

Carbide;      Apparatus     far     ma  uu  jaclii  ri  in/  .       II.      L. 

Ilartcnsiciii,  Duluth,  Minn.,  I'.S.A.     Eng.  Pat.  20,648, 

Sept.    17,    1907. 

Si. i.  Kr.  Pat.  883,058 of  1907  ;  this  J..  1908,  281.    -T.  K.  B. 

Ozone;  Apparatus  for  the  production  of         .    J.  I!.  Quain, 
Assignor  to  E.  Applegarth,  London.     U.S.  Pat.  898,506, 

Sept.    la,    1 90S. 

See  Eng.  Pat.  3905  of  I906j  this  .J.,  1908,  992.-  T.  P.  I?. 


Electrolytic  apparatus.     M.   Ruthenburg,  Lockport,  N.Y. 
U.S.  Pat.  898,785,  Sept.  15,  1908. 

See  Eng.  Pat.  29,655  of  1906  ;  this  J.,  1908,  166.— T.  F.  B. 

Filaments  for  electric  incandescent  lamps.     Eng.  Pat.  8421. 
See  II. 

Filaments    for    electric    glow   lamps.     Eng.    Pat.    12,968. 
See  II. 

Refractory  bodies  [filaments]  ;   Manufacture  of .    Eng. 

Pat.  20,227.     See  II. 

Filament*  and  electrodes  for  electi  V  lamps.     Addition  to 
Fr.  Pat.  387,942.     See  II. 


( B. )— ELECTRO-MET  ALLURGY. 

Patents. 

Furnace  ;  Electric for  the  manufacture  of  steel.     Soc. 

des  Acieries  et  Forges  de  Firminy.  First  Addition. 
dated  May  1,  1908,  to  Fr.  Pat.  387,747,  March  4,  1908 
(this  J.,   1908,   864). 

Any  appropriate  refractory  material,  basic,  acid,  or 
neutral,  may  be  mixed  with  the  carbonaceous  material 
used  in  the  construction  of  the  furnace. — B.  N. 

Furnace  ;    Electric  induction for  metallurgical  work. 

Ges.  fur  Elektrostahlanlagen  m.b.H.  Fr.  Pat,  389,826, 
May  2,  1908. 


Ki.i.  2.       * 

I'm;  dispersion  of  the  lines  of  force  which  leave  the  iron 
core  is  prevented  by  using   for   the   construction  of    the 

latter,  sheets  having  a  much  greater  width  than  thickness. 
Two  branches,  C,  which  are  surrounded  by  channels  of 
fusion.  (/,  are  opposed  to  eaeli  other  as  shown,  so  as  to 
form   a   central   crucible,  a.      The   branches  are  connected. 

above  and  below,  by  laminated  pieces.  /-.  so  bent  as  to 

avoid  the  sheds  crossing  those  of  the  branches,  C,  at  the 
points  where  they  meet.  The  upper  piece,  h.  is  made 
semicircular  and    placed      horizontally,   in   order  to  render 

the  central  orucible  more  accessible. — B. N. 
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Fumac?;    Electric  induction ■  operated  by  means  of 

an   alternating   current.     Os.    fiir    Elektrostahlajolagen 
m.h.H.     Fr.    Pfct.   889,827,    May  2,    1908. 


Fig.  1. 


Fig.  2. 

The  furnace  is  arranged  for  a  tri  phase  or  polyphase  alter- 
nating current.  The  core  consists  of  three  laminated 
branches,  c,  each  with  an  elongated  transverse  section, 
disposed  in  the  form  of  a  triangle.  Two  of  the  branches 
are  arranged  with  the  laminations  parallel,  while  the 
laminations  of  the  third  are  at  an  angle  of  90°  with  the 
others.  Each  branch  is  surrounded  by  a  fusion  channel, 
d,  connecting  with  a  central  crucible,  a,  thus  producing 
under  the  influence  of  an  alternating  current,  an  energetic 
circulation  in  the  channels  and  especially  in  the  central 
crucible.  The  branches  of  the  core  are  connected  above 
and  below  by  common  pieces,  b,  the  upper  one  being 
bent  suitably  towards  the  back  of  the  furnace. — B.  N. 

Lead  or  tin  ;  Process  for  the  production  of  a  brilliant  black 

colour  on  castings  of .     A.  Wolff  und  Co.     Metallen- 

warenfabr.  G.m.b.H.     Fr.  Pat.  389,632,  April  25,  1908. 
Under  Int.  Con  v.,  Jan.  31,  1908. 

After  being  electroplated  with  copper,  the  articles  are 
olished  and  treated  in  an  electrolytic  bath  containing 
•  rsenic    for  example,   which   produces  the   black   colour 
desired.— 0.  F.  H. 

Degreasing  [metallic  objects  for  electro-plating]  ;  Apparatus 

for with  means  for  separating  the  fat.     A.  Barth. 

Fr.  Pat.  390,051,  May  8,  1908. 

The  apparatus  claimed  has  for  its  object  the  prevention 
of  a  fresh  contamination  of  the  surface  of  metallic  objects 
for  electrolytic  plating,  etc.,  by  the  grease  floating  on  the 
surface  of  the  cleansing  bath.  The  main  tank  has  two 
chambers  at  the  height  of  the  surface  of  the  liquid, 
through  one  of  which  the  cleansing  agent  enters,  whilst 
the  grease  floating  on  the  surface  is  carried  through  the 


second  chamber,  into  a  tank,  where  the  fat  is  separated, 
the  residual  liquid  being  pumped  hack  into  the  storage 
tank  to  be  used  again.  In  another  form  of  apparatus 
claimed,  the  cleansing  tank  is  circular  and  the  surface 
liquid  is  driven  by  a  rotatory  movement  into  a  surround- 
ing decantation  tank. — C.  A.  M. 

Slags,  etc.  ;    Process  of  treating in  order  to  obtain 

alloys  of  iron  and  silicon.     Soc.  des  Cuivres  de  France. 
Fr.  Pat.  390,2(54,  July  23,  1907. 

Slags,  etc.,  containing  iron  and  silicon,  are  mixed  with 
a  reducing  agent,  such  as  carbon,  and  heated  in  an  electric 
furnace,  in  order  to  obtain  ferrosilicon.  Slags  from  copper 
smelting,  containing  about  40  per  cent,  of  silica  and  50 
per  cent,  of  iron,  when  treated  in  this  manner,  yield  an 
alloy  containing  about  40  per  cent,  of  silicon.  Various 
additions  may  be  made  to  the  mixture  of  slag  and  reducing 
agent,  with  a  view  to  obtain  alloys  containing  manganese, 
aluminium,  etc.,  in  addition  to  iron  and  silicon.  Further, 
other  metals  not  entering  into  the  ferrosilicon  alloy  may 
be  recovered  by  condensation,  concentration  in  a  fresh 
slag,  etc. — A.  S. 

Electrolysing  drum  for  the  anodic  treatment  of  solid 
substances,  especially  for  metallurgical  purposes.  H. 
Sackur.  Ger.  Pat.  201,018,  Sept.  8,  1907.  Addition 
to  Ger.  Pat.  194,528. 

The  drum  described  in  the  main  patent  (this  J.,  1908, 
631)  is  suitable  for  the  anodic  treatment  of  ores,  for  the 
recovery  of  metals  contained  therein.  When  used  for 
this  purpose,  the  openings  through  which  the  electrolyte 
flows  into  the  anode  chamber,  are  closed  by  screens. 
The  anode  chamber  is  provided  with  a  charging  opening, 
closed  by  a  lid  or  door.  The  faces  of  the  anode  chamber 
adjacent  to  the  cathode  chamber,  are  closed  by  permeable 
walls  (diaphragms),  which  are  removable. — A.  S. 

Silvered   surfaces   of   glasses ;     Electrolytic    process    and 

apparatus  for  covering  the with  a  protective  metal. 

Soc.    anon.     The    Cupargo    Glass.     Fr.    Pat.    390,280, 
May  15,  1908.     Under  Int.  Conv.,  June  15,  1907. 

See  Eng.  Pats.  16,538,  16,539  and  18,210  of  1907  ;  this  J., 
1908,  847.— B.  N. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Oleander  oil.     J.   Camo.     Bull.    d.    Sciences   Pharmacol., 

1908,  15,  441—444.  Chem.  Zentr.,  1908,  2,  1108. 
The  seeds  of  Nerium  oleander  contain  16  per  cent,  of  a 
brown  fatty  oil,  having  the  following  characters : — 
Saponification  value,  202—203 ;  Reichert-Meissl  value, 
10-26 ;  iodine  value,  88  ;  apparent  acetyl  value,  304  ; 
true  acetyl  value,  0  ;  unsaponifiable  matter,  19-5  per  cent. 
The  unsaponifiable  matter  consisted  of  wax  and  a 
phytosterol. — A.  S. 

v  r  , 

Patents. 

Lime  salts  of  fatty  acids  ;    Manufacture  of  insoluble . 

H.  N.  Barrett,  Baybridge,  Ohio,  Assignor  to  Medusa 
Concrete  Waterproofing  Co.,  Sandusky,  Ohio.  U.S.  Pat. 
898,547,  Sep.  15,  1908. 

Fatty  matter  is  mixed  with  12  to  20  per  cent,  of  its 
weight  of  slaked  lime,  and  the  mixture  heated  to  about 
400  F.,  until  no  further  reaction  occurs  and  water  and 
glycerol  have  been  eliminated. — C.  A.  M. 

Soap  ;    Manufacture  of [in  the  form  of  flakes,  scales, 

etc.).  E.  V.  Schou,  Ealing,  Middlesex.  Eng.  Pats. 
20,916,  Sep.  20,  1907,  and  26,540,  Nov.  30,  1907. 
Soap  in  a  liquid  condition  is  passed  between  a  pair  of 
hollow  rollers,  rotating  in  opposite  directions  and  separated 
from  one  another  by  a  distance  of  not  more  than  1  mm. 
The  rollers  are  cooled  internally  to  a  temperature  of 
about  -  12°  O,  and  the  thin  sheet  of  soap  is  removed 
from  the  rollers  by  means  of  scrapers.  The  flakes  of 
soap  obtained  may  be  employed  as  such,  or  crushed  to 
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powder,  or  moulded  into  bars.  It  is  claimed  that  liquid 
soap  containing  excess  of  water  may  be  directly  solidified 
by  the  process  without  the  addition  of  compounds  such 
as  sodium  silicate,  etc.— W.  P.  S. 

Soaps  containing  peroxides;      Manufacture  oj .     R. 

Wolffenstein,  Berlin.     Eng.  Pat.  10,823,  Aug.  10,  1903. 

Under  Int.  Conv.,  Aug.  20,  1907. 
Soaps  containing  active  oxygen  are  obtained  by  treating  ! 
free  fatty  acids,  such  as  arc  commonly  used  in  the  manu- 
facture of  soap,  with  molecular  proportions  of  alkali 
salts  of  "  per-acids,"  such  as  sodium  perborate  or  per- 
carbonate,  at  the  temperature  of  a  boiling  water  bath, 
a  little  water  being  added  if  required. — C.  A.  M. 

Saponification  ;   Process  of .     P.  A.  Barbe,  F.  Garelli, 

and  G.  de  Paoli.  First  Addition,  dated  April  29,  1908, 
to  Fr.  Pat.  372,341,  Dec.  8,  1906  (this  J.,  1907,  537). 
Claim  is  made  for  special  apparatus  in  which  the  various 
operations  of  saponification  with  ammonia,  separation 
of  solid  and  liquid,  fatty  acids,  conversion  of  the  latter 
into  solid  products  (hydroxystearic  acids,  etc.),  pre- 
paration of  potassium  and  sodium  soaps  from  the 
ammonium  soaps,  and  recovery  of  the  ammonia,  may  be 
carried  out  in  a  continuous  cycle.  Claims  are  also  made 
for  saponification  by  means  of  ammonia  in  the  regenera- 
tion of  lactones  and  anhydrides  of  iso-oleic  and  hydroxy- 
stearic  acids  and  their  separation  from  oleic  acid;  and 
for  the  use  of  centrifugal  force  in  the  separation  of  mixtures 
of  sodium  or  potassium  soaps  with  ammonium  salts  and 
the  subsequent  washing  of  the  soaps  with  brine  to  recover 
all  the  ammonia. — C.  A.  M. 

Soap  with  a  basis  of  saponin.     A.   F.   Ribard.     Fr.   Pat. 

390,029,  May  1,  1908. 
Saponin  powder  obtained  as  described  in  Fr.  Pat.  332,501 
of  1903  (this  J.,  1903,  1250)  is  macerated  for  8  days  with 
80  per  cent,  alcohol,  and  the  alcoholic  extract  mixed  with 
an  equal  proportion  of  an  oil  or  fat.  The  resulting 
emulsion  is  left  for  24  hours  for  the  alcohol  to  separate, 
and  the  lower  layer,  which  -contains  all  the  saponin,  is 
then  saponified.  A  still  more  soluble  soap  may  be 
obtained  by  adding  to  the  soap  thus  prepared,  10  per  cent. 
of  an  aqueous  extract  of  saponin.  Since  saponin  is  not 
decomposed  by  salts  such  as  chlorides  or  bromides,  these 
soaps  may  be  used  with  sea  water. — C.  A.  M. 

Soft  soap  ;  Manufacture  of .     H.  Weinstein.     Fr.  Pat. 

390,372,  July  25,  1907. 

A  soft  soap  is  prepared  from  a  mixture  of  dry  soap 
powder  with  sodium  or  potassium  carbonate,  glycerin, 
and  water,  which  is  heated  with  constant  stirring  to  the 
boiling  point  and  subsequently  for,  say,  12  to  24  hours  at 
about  50°  to  60°  C.  Or,  the  dry  soap  powder  may  be 
replaced  by  a  mixture  of  fats  with  a  soda  or  potash  lye. 

— C.  A.  M. 


XIII.— PIGMENTS,     PAINTS;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c 

( A . )— PIGM ENTS,    PAINTS. 
Patents. 

Colours,  paints,  "in/  dye-staff  a  ;    Process  and  device  fur 

agitating  ami  mixing .     YV.    E.    Evans,    London. 

From  Minimax  Consolidated,  Ltd.,  Berlin,  Eng.  Tat. 
19,427,  Aug.  29,  1907. 

Tiik  paint  is  placed  in  an  air-tight   rest  el  or  container; 

a  tube  passes  through  the  COVei  M  the  vessel  and  extends 
nearly  to  the  bottom,   where  it  sub-divides  into  a  number 

of   branch    pipes   provided    with   nozzles.     Air  is   forced 

through  this  tube,  and.  bubbling  UP  through  (lie  paint, 
mixes     the    i;aine.      The    compressed     ail     collects     in    the 

ve  tel  above  the  paint,  and  the  pressure  produced  maj 

be  Utilised  for  foning  the  paint  from  the  vessel  into  a 
spraying  deviee.  A  manometer  and  safety -valve  are 
provided    on    the   COVer   of    the    vessel,    and    a    tap   on    the 

an  lube  allows  the  quantity  <>f  air  admitted  to  the  vessel 

to   be  regulated.       \V.  I'.  S. 


Painting  ;    Manufacture  of  coatings  for .     H.  Herren- 

schmidt,  Paris.  Eng.  Pat.  20,379,  Sept.  12,  1907. 
Under  Int.  Conv.,  Sept.  24,  1906. 

See  Fr.  Pat,  379,904  of  1906  ;  this  J.,  1907, 12*7.—  T.  F.  B. 

Paint  compounds  ;    Manufacture  of .     W.    E.    Lake, 

London.  From  W.  X.  Blakeman,  New  York.  Eng. 
Pat.  7090,  March  31,  1908. 

See  U.S.  Pats.  883,514  and  883,515  of  1903  ;    this  J., 

190S,   450.—  T.  F.  B. 

[  Paint]  oils.     YV.  E.  Lake,  London.     From  \V.  X.  Blake- 
man, New  York.     Eng.  Pat.  7103,  March  31,  1903. 

See  LIS.  Pat.  883,521  of  1908  ;  this  J.,  1908,  456.— T.  F.  B. 

Oils    used   for    painting.     W.    N.    Blakeman.     Fr.    Pat. 
389,769,  March  31,  1908. 

See  U.S.  Pat.  883,521  of  1908  ;  this  J.,  1908,  456.— T.  F.  B. 


(fi.)— RESINS,    VARNISHES. 

Jalap  resin  ;     Valuation  of .     W.    B.    Cowie.     Brit. 

Pharm.  Conference,  Aberdeen,  1908.     Pharm  J.,  1908, 

81,  363—365. 
The  following  determinations  and  tests  are  recom- 
mended :—(l-).  Moisture  at  110°  C.  (2).  Ash.  (3).  Solu- 
bility in  ether :  1  grm.  of  the  powdered  anhydrous  resin 
is  rubbed  in  a  mortar  for  1\  mins.  with  10  c.c.  of  ether 
of  sp.  gr.  0-720.  The  ether  solution  is  filtered  through 
cotton-wool  into  a  tared  flask,  and  these  operations  are 
repeated  thrice  on  the  residue  in  the  mortar.  The  filter 
is  finally  washed  with  5  c.c.  of  ether,  the  combined 
filtrates  are  distilled,  and  the  residue  weighed  after  drying 
at  110°  C.  (4).  Acid  value,  operating  on  1  grm.  of  the 
anhydrous  resin  dissolved  in  30  c.c.  of  neutral  alcohol. 
(5).  Saponification  value,  titration  with  JV/2  hydro- 
chloric acid  after  one  hour's  boiling  with  N/2  alcoholic 
potassium  hydroxide.  (6).  0-25  grm.  of  the  resin, 
dissolved  in  5  c.c.  of  acetic  anhydride  should  give  no 
purple  colour  when  treated  with  2  drops  of  strong  sulphuric 
aoid  (absence  of  colophony).  (7).  A  small  quantity  of 
the  resin,  moistened  with  alcohol,  should  give  no  greenish- 
blue  colour  with  ferric  chloride  reagent  (absence  of 
guaiacum).  (8).  The  resin  should  yield  no  soluble  sub- 
stances when  triturated  with  water  ;  it  should  be  free 
from  bitterness  ;  and  when  boiled,  should  give  no  reaction 
for  starch.  Jalapin,  the  resin  of  jalap  insoluble  in  ether, 
has  the  acid  value  2-8,  saponification  value  408,  \a]j)  = 
-  39-5".  Commercial  "  white  jalap  resin  "  is  practically 
identical  with  this  ;  it  gives  : — moisture,  3  to  3d  per 
cent.  ;  ash,  0-02  to  0-022  per  cent.  ;  soluble  in  ether  of 
sp.  gr.  0-720,  0-3  per  cent.  ;  acid  value,  2-S  ;  saponification 
value,  417;  |a]p  =  -  37-5°.  Two  samples  of  brown  jalap 
resin  gave  the  following  figures  : — Moisture,  5-0  and  5-0  per- 
cent. ;  ash,  0-3  per  cent.  ;  soluble  in  ether,  10  per  cent.  ; 
acid  value,  11-2  and  14  per  cent.  ;  saponification  value, 
333  and  338  per  cent.  The  acid  value  of  the  white  resin 
should  not  exceed  8-4,  nor  that  of  commercial  brown 
resin,  20.— J.  O.  B. 

Scammony  resin  :  Valuation  of  —  .  \V.  H.  Cowie. 
Brit.  Pharm.  Conference,  Aberdeen,  1908.  Pharm.  J., 
I  90S,  81.  305. 

The  examination  of  soammony  resin  should  be  made  on 
similar  lines  to  that  of  jalap  resin  (see  preceding  abstract). 
Two  specimens  of  white  scammony  resin  were  com- 
pletely soluble  in  ether  of  sp.  gr.  0-720,  and  gave  the 
following  figures:-  Moisture  at  100°  C,  252  and  53 
pel  cent.  ;  ash,  002  per  cent.  ;  acid  value.  L'S  ;  saponifica- 
tion   value,    241;     [a]D     -25.     Pure   scammonin    gave 

similar  results  :  Acid  value,  2S  ;  saponification  value.  210  ; 
] "  1 1 ►  -  25°.  "  Pure  brown  scammonium  "  gave  4-5  and 
5-1  per  cent,  of  moisture  at  100  ( '.  ;  015  per  cent,  of  ash; 
acid  \aluc,  25*2  and  28;  saponification  value.  203.  One 
grin,  of  white  sea  mnionin  should  be  readily  soluble  in  15  c.c. 
of  ether  of  sp.  gr.  0*720  :  and  95  per  cent,  of  the  brown  resin 
should  dissolve  in  that  solvent.  The  limit  for  acid  value 
should    be  8-4   for  white  resins  and  34  for  brown.      Pure 
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scammonin  melts  completely  at  130"  V.  :  the  white  com- 
mercial rosin  at  120    C.  and  the  blown  resin  at  100°  C. 

—J.  0.  B. 

Scammoni/  resin,   Mexican  :    Characters  of .     W.    B. 

Oowie  and  B.  M.  Brander,  Brit,  Pharm.  Conference, 
Aberdeen,  1908.     Pharm.  J.,  1908,  81.  366. 

The  resin  extracted  from  the  drug  by  the  authors  and 
also    two    commercial    specimens    were    examined,    the 

following  results  being  obtained  : — Moisture,  2  to  3-05  per 
cent.  ;  ash.  0-10  to  0*20  per  cent.  ;  solubility  in  ether  of 
s|>.  gr.  0-720,  68*6  to  72  per  cent.  ;  acid  value,  8-4  ;  saponi- 
fication value.  295  to  327-  Flueekiger  states  that  the  resin 
is  completely  soluble  in  ether,  but  insoluble  in  carbon 
bisulphide.  The  authors  find  the  solubility  in  carbon 
bisulphide  to  be  4-8  per  cent.  The  saponification  value 
of  the  portion  soluble  in  ether  was  333  and  that  of  the 
insoluble  residue  357.  The  resin  melts  completely 
at  100  C.  :  the  resin  soluble  in  ether  at  103°  C.  ;  the 
ream  insoluble  in  ether  at  113  C.  ;  the  resin  soluble  in 
carbon  bisulphide  at  75  C,  and  the  residue  insoluble 
in  carbon  bisulphide  at  115°  C.  The  rotatory  power  of 
the  resin  ranges  from  [<*]d=  -  18-75°  to   -27°.— J.  O.  B. 

Antiar     resin.     A.     Windaus     and     A.     Welsch.     Arch. 
Pharm.,    1908,   246,    504—508. 

The  latex  of  Antiaris  toxicaria  contains  a  poisonous 
glucoside,  antiarin,  and  a  resin.  On  treating  the  resin 
with  alcohol  a  crystalline  substance  can  bo  obtained. 
After  recrystallisation  from  ether  and  methyl  alcohol, 
this  melted  at  176°  C,  and  the  results  of  analysis  showed 
the  formula  to  be  C33H5R02.  On  hydrolysis  it  yielded 
(i-amyrin  and  cinnamic  acid. — F.  Shdn. 

Patent. 

Machine  ruler's  inks  ;    Impls.  in  making ,  and  for 

other  purposes  in  which  ox  gall  is  used.  S.  Bez/.ant, 
Bristol,  and  R.  Bezzant,  Cardiff.  Eng.  Pat.  8688, 
April  21,  1908. 

In*  order  to  preserve  raw  ox  gall  so  that  it  is  instantly 
ready  for  use  in  the  "  making  ready  "  of  inks  for  the 
purpose  of  machine  ruling,  it  is  brought  quickly  to  220°  F. 
and  8  drachms  of  pure  glycerin  are  slowly  added  to  each 
pint  of  the  raw  gall  ;  the  solution  is  then  beaten,  8  drachms 
of  sheet  gelatin  are  added,  and  the  whole  passed  through 
a  fast  beating  machine  at  212°  F.,  after  which  the  pre- 
paration is  drawn  off  into  a  cooling  chamber  to  set  into 
a  jelly.  Or,  a  complete  ruling  ink  preparation  may  be 
made  by  adding  ink  powder  to  the  boiling  solution, 
obtained  as  above,  to  the  extent  of  the  absorbing  capacity 
of  the  solution,  beating  the  mixture  at  212°  F.,  and  cooling 
to  a  jelly. — F.  Sodn. 

(C.)— INDIA-RUBBER,  &c. 

Rubber ;     Coagulation    of by    means   of    "  purub " 

[/*•  drofluoric  acid].  F.Frank.  India-Rubber  J.,  1908, 
36  (Exhibition  Supplement),  xiii. — xv. 

"  Purub  "  consists  of  a  solution  of  hydrofluoric  acid 
in  a  condition  in  which  if  can  easily  be  snipped.  Its  use 
as  a  coagulant  is  recommended,  the  mode  of  operation 
being  as  follows.  The  working  charge  of  latex — 2  or 
3  litres — is  strained,  and,  if  necessary,  diluted  to  prevent 
spontaneous  coagulation.  To  every  litre  of  latex  is  then 
added  a  mixture  of  50  c.c.  of  water  and  5  c.c.  of  "  purub," 
and  the  mass  is  stirred  and  allowed  to  stand,  when  the 
rubber  collects  as  a  compact  mass  on  the  surface  of  the 
liquid  ;  this  is  removed,  washed,  and  pressed  or  rolled 
out,  and  the  resulting  strips  pressed  into  blocks  ready 
for  shipment.  It  is  stated  that  rubber  prepared  in  this 
way  vulcanises  so  quickly,  that  the  sulphur  is  in  complete 
combination  with  the  rubber  before  it  combines  with  any 
it  barge  present  in  the  mixing. — E.  W.  L. 

Y "Iru/ii'ilion  as  applied  to  tyre  repairs.     C.  Beadle  and 

H.  P.  Stevens.     Commercial  Motor,  1908,  8,  23—24. 
\Vmk\-   the  inner-tube   of   a   motor  tyre   is   repaired   by 
"vulcanising   on"    a    patch,    it   is   impossible    to    avoid 
heating  the  rubber  of  the  tube  in  the  immediate  neigh- 


bourhood of  the  patch,  and  thus,  to  a  greater  or  less  degree, 
injuring  it.  The  authors  have  made  a  number  of 
experiments  upon  the  effect  produced  on  the  tensilo 
strength  and  elasticity  of  the  rubber  by  vulcanising  such 
patches  at  different  temperatures  and  for  varying  lengths 
of  time.  They  find  that  when  the  time  of  vulcanisation 
is  constant,  the  tensile  strength  decreases  as  the  tempera- 
ture of  vulcanisation  increases,  this  effect  being  more 
marked  in  the  case  of  old  tubes  than  with  new  ones. 
Since,  within  certain  limits,  the  strength  of  the  rubber 
of  the  patch  itself  increases  with  the  temperature  of 
vulcanisation,  time  remaining  constant  (at  say  17  minutes), 
it  follows  that  there  is  a  point  at  which  the  patch  is  as 
strong  as  the  inner  tube  in  its  neighbourhood.  The 
mixing  should  be  so  compounded  that  the  patch  may 
"  cure  "  at  as  low  a  temperature  in  as  short  a  time  as 
possible.  The  following  figures  show  the  extent  to 
which  the  weakening  effect  may  proceed  with  a  17  minutes 
cure  : — 


Relative  breaking  strain  after  curing  at 

a 

pressure  and  temperature  of 

20  lb. 

25  lb. 

30  lb. 

35  lb. 

50  lb. 

and 

and 

and 

and 

and 

127-5°  C. 

132°  C. 

135°  C. 

139°  C. 

148-5°  C 

Tube     adjacent 

to  patch    . . . 

96 

57 

53 

51 

42 

Patch  consisting 

of  compound 

"A"    

60 

62 



Patch  consisting 

of  compound 

"B"    

91 

107 

129 

169 

150 

N.B. 


-Breaking  strain  of  original  tube  before  patching  =  100 

— E.  W.  L. 

Rubber -producing  plant  in  Mexico  ;   Discovery  of  a . 

Board  of  Trade  J.,  Oct.  8,  1908.  [T.R.] 
The  "  Mexican  Herald  "  of  Sept.  21  reports  the  discovery 
of  a  rubber-producing  tree,  called  the  palo  amarillo, 
which  grows  wild  in  large  numbers  throughout  Mexico, 
and  is  stated  to  yield  10  per  cent,  of  rubber  and  40  per 
cent,  of  varnish  and  soap  material,  whereas  guayule 
yields  about  8  per  cent,  of  rubber  and  no  by-products. 
A  company  has  been  formed  at  New  York,  with  a  capital 
of  20  million  dollars,  to  work  the  palo  amarillo. 

Patents. 
Liquids  similar  to  rubber  lalex  from  old  rubber  or  rubber 

ivaste  ;    Process  for  the  preparation  of which  can 

be  filtered.  M.  Fraenkel  and  Runge.  Ger.  Pat.  200,067, 
Nov.  11,  1906.  Addition  to  Ger.  Pat.  197,154,  July  24, 
1906.  J 

In  the  process  described  in  the  main  patent  (this  J., 
1908,  989),  the  final  operation  of  heating  with  water 
under  pressure  is  not  always  necessary.  In  many  cases 
it  is  sufficient  to  stir  the  mass  well  with  hot  or  even  with 
cold  water. — A.  S. 

Albumen  ;  Processes  of  treating  vegetable and  products 

[rubber  substitutes]  therefrom.  F.  G.  Wiechmann,  New 
York.     Eng.  Pat.  6573,  March  24,  1908. 

See  Fr.  Pat,  388,492  of  1908  ;  this  J.,  1908,  909.— T.  F.  B. 

Elastic  masses  from  chromated  gelatin  for  use  as  substitutes 

for  rubber  and  other  materials  ;  Process  for  making . 

R.  Neufeld.     Fr.  Pat.  390,183,  May  13,  1908. 

Sek  Eng.  Pat,  22,382  of  1907  ;  this  J.,  1908,  759.— T.  F.  B. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Tannins   of    New     Caledonian    woods.      TJ.     J.     Thuau. 

Collegium,  1908,  376—380. 
Analyses  are    given    of    various    parts    of    the    tannin- 
yielding    trees    of    New    Caledonia,    particularly    of    the 
*  pah'tuvier,"      "  minea,"      "acacia"      (A.      granulosa), 
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gai'ac  (A.  spirabilis),  and  "  oakgum "  (Spermolepsis 
gummifera).  Extracts  have  been  made  from  some  of 
these  materials,  though  crudely,  and  analyses  of  these 
are  also  given. — H.  G.  B. 

Tannin.      K.  Feist.      Chem.-Zeit.,    1908,    32,    918—919. 

The  formula  for 
made. — H.  G.  B. 

Colloid  reaction  for  some  metallic  salts  ;    A  very  sensitive 

.     [Detection    of    sulphite-cellulose    waste    lyes    in 

tanning  extracts.]  E.  Stiasny.  Collegium,  1908,  348, 
357. 
If  5  c.c.  of  a  0-l  per  cent,  tannin  solution  and  10  c.c. 
of  sodium  sulphate  solution  be  added  to  2 — 5  c.c.  of  a 
solution  containing  aluminium  salts,  a  fiocculent  pre- 
cipitate is  obtained  on  heating.  By  this  reaction,  it  is 
stated,  0-01  mgrm.  of  alumina  can  be  detected  in  1  c.c. 
of  solution.  The  tervalent  aluminium  ion  acts  on  the 
negatively  charged  colloid  particles,  and  the  tannin- 
aluminium  complexes  so  formed  are  precipitated  by  the 
addition  of  electrolytes  such  as  sodium  sulphate.  Salts 
of  calcium,  barium,  strontium,  magnesium,  zinc,  lead, 
chromium,  iron,  and  manganese  give  the  same  reaction 
but  with  far  less  delicacy.  Manganese  salts,  however, 
are  nearly  as  sensitive  as  aluminium,  if  sodium  acetate 
be  substituted  for  sodium  sulphate.  The  author  applies 
the  reaction  for  the  detection  of  sulphite-cellulose  waste 
liquors  as  adulterants  in  tanning  extracts.  These  liquors 
contain  no  true  tannin  but  by  ordinary  analysis  show 
a  considerable  quantity  of  matter  absorbed  by  hide. 
They  contain,  however,  small  quantities  of  manganese 
and  aluminium  salts.  If  by  heating  5  c.c.  of  a  solution 
of  the  suspected  extract  with  10  c.c.  of  10  per  cent, 
sodium  acetate,  no  precipitate  is  obtained,  one  can 
conclude  that  no  considerable  quantity  of  the  sulphited 
by-product  is  present.  A  positive  reaction,  however, 
does  not  conclusively  point  to  the  opposite  conclusion. 

— H.  G.  B. 

Unhairing      with      sulphurous     acid.        U.     J.     Thuau. 
Collegium,  1908,  362—366. 

The  author  advocates  a  process  in  which  salted  hides 
are  put  directly  into  a  sulphurous  acid  solution  of  3° — 
10°  B.  They  are  ready  for  unhairing  in  about  8  days. 
The  swelling  action  of  the  acid  is  counteracted  by  the  salt 
present,  which  produces  a  "  pickling "  effect.  The 
advantages  of  this  process  over  the  ordinary  method 
of  liming  are  that  there  is  no  need  for  the  processes  of 
soaking  and  deliming,  and  that  as  the  reagent  is  an  anti- 
septic, there  is  no  putrefaction,  no  unpleasant  odour, 
and  no  trouble  with  effluents.  The  hair  and  epidermis 
also  are  quite  undamaged,  the  reagent  only  attacking 
the  albuminous  matter  which  surrounds  the  hair  root. 
The  pelt  also  remains  in  good  condition.  The  yields  of 
pelt  arc  approximately  the  same  as  by  the  lime  process, 
hut  the  leather  weights  after  tannage  show  a  9  per  cent. 
increase.  The  finished  leather  is  clear,  not  brittle,  and 
contains  no  free  sulphuric  acid. — H.  G.  B. 

Tanning   process;    A    contribution   to   the    knowledge    of 

the .       A    Kicevuto.        'A.    Chem.    Ind.    Kolloide, 

19(18,  3,  114—118. 
The  author  reviews  the  general  behaviour  of  colloid  solu- 
tions under  the  influence  of  the  electric  current,  in  both 

(he  presence  and  absence  of  elect  rolytcs.  He  points  out 
that  gelatin  solutions  behave  normally,  and  that  the 
particles  of  gelatin  travel  to  the  anode-  or  cathode;  accord- 
ing as  the  sulut  ioTi  reacts  alkaline  or  acid,  being  indifferent 

ill    neutral    solid  ions.       Hence   experiments   <i    this   nalinc 

were  undertaken  with  tannin  solutions,  which,  being 
colloidal,    should    behave   similarly,     According    bo    the 

accepted  theories  also,  neutral  tannin  solutions  should 
c_<ive  no  precipitate  with  neutral  gelatin  solutions.  The 
author  prepared  tannin  infusions  by  Procter's  methods 
In, in    gal]  nuts,    sumach,    chesnut    wood,    pine    hark     and 

quebracho  wood,  and  dialysed  them  in  order  to  obtain 

complete  Separation  from  electrolytes.  The  solutions, 
however,  always  remained  acid,  and  were  therefore  finally 
neutralised    by   the  addition   of   N/100  sodium   hydroxide. 

The  gelatin  solution  was  also  dialysed  and  became  neutral 


thereby.  Experiments  were  then  made  by  mixing 
together  5  c.c.  of  each  of  these  solutions  in  the  presence 
of  0,  2,  4,  10,  20  and  40  c.c.  respectively  of  A/100  acetic 
acid.  Clear  solutions  were  obtained  with  no  acid  present 
and  with  only  2  c.c.  ;  4  c.c.  caused  opalescence,  and  larger 
quantities  caused  precipitation.  The  solutions  were  of 
04  per  cent,  strength.  A  similar  series  of  experiments  are 
recorded  with  increased  concentrations  :  5  c.c.  of  0-46  per 
cent,  gelatin  solution  and  3  c.c.  of  1-72  per  cent,  tannin 
solution.  In  this  case  10  c.c.  of  acid  were  required  to  pro- 
duce turbidity.  The  precipitates  were  filtered  off  and 
weighed.  The  influence  of  the  degree  of  dissociation  of 
the  acid  was  demonstrated  by  substituting  A/100  hydro- 
chloric acid  for  the  acetic  acid.  In  this  case  2  c.c.  of  acid 
were  sufficient  to  cause  precipitation,  and  the  amount  of 
precipitate  rapidly  decreased  as  the  quantity  of  acid  was 
increased.  The  author  also  passed  a  current  from  a 
bichromate  cell  through  solutions  of  the  tannins  of  3|  per 
cent,  strength,  and  found  that  in  acid  solution  the  liquid  at 
the  cathode  remained  clear,  or  became  clearer,  and  that  at 
the  anode  there  was  a  great  accumulation  of  the  colloid 
particles  with  distinct  intensification  of  colour.  In  neutral 
solutions  no  perceptible  change  took  place,  and  in  alkaline 
solutions  the  particles  travelled  towards  the  cathode. 
In  similar  experiments  with  a  10  per  cent,  chrome  alum 
solution,  the  liquid  at  the  anode  was  clear  at  first,  but 
became  increasingly  turbid  by  the  gradual  increase  of  the 
amount  of  caustic  soda  used  in  making  the  solution 
"  basic,"  until  finally  the  colloidal  chromium  hydroxide 
travelled  only  towards  the  anode.  The  author  points 
out  the  importance  of  the  quantity  of  acid  in  early  tan- 
liquors,  the  desirable  amount  being  that  which  produces 
the  optimum  precipitation.  In  the  two-bath  process 
of  chrome  tannage,  a  tanning  action  is  ascribed  to  the 
sulphur  formed  in  the  second  bath,  by  virtue  of  the 
negative  charge  carried  by  sulphur  in   colloidal  solution. 

— H.G.  B. 

Chrome    tanning ;      Chemistry    of .       E.    Stiasnv. 

Collegium,  1908,  337—348. 
The  one-bath  process  is  discussed  in  the  light  of  the 
recently  published  researches  on  the  constitution  of 
chromium  salts  in  aqueous  solution.  It  is  pointed  out 
that  both  the  blue  and  green  sulphates  of  chromium, 
in  either  very  dilute  or  only  moderately  dilute  solutions, 
hydrolyse  to  give  free  sulphuric  acid  and  a  basic  chromium 
sulphate.  The  acid,  being  in  crystalloidal  solution,  quickly 
penetrates  the  hide  fibres  in  tannage,  and  is  reversibly 
adsorbed.  The  hasic  part  changes  by  polymerisation 
into  colloid  complexes,  which  however  still  possess  con- 
siderable power  of  diffusion.  The  basic  part  is  therefore 
only  gradually  adsorbed,  but  irreversibly,  being  trans- 
ferred into  a  ere]  form.  Tin;  author  hclicvcs  that  the  two 
products  of  hydrolysis  act  quite  independently;  in  the 
Hist  stages  of  tanning  much  of  the  acid  and  little  of  the 
hasic  salt  will  he  taken  up,  hut  as  the  tannage  proceeds, 
the  absorption  of  the  hasic  salt  becomes  relatively 
stronger,  so  that  the  basicity  of  the  tanning  liquor  at  first 
quickly  increases  and  then  gradually  decreases.  This  view 
is  hoi  lie  out  by  a  series  of  experiments  in  which  the 
tanning  liquor  was  analysed  at  the  commencement  of  an 
experimental  tannage,  and  \,  1,  4,  24  and  48  hours  after- 
wards. The  test  was  carried  out  in  three  ways,  with 
chromium  sulphate  alone,  with  the  basic  sulphate, 
Cr(()H)S(),,  and  with  the  latter  in  the  presence  of  common 
salt.  The  influence  of  the  degree  of  dilution  on  the 
basicity  of  the  adsorbed  salt  was  also  investigated.  With 
white  hide  powder  and  chromium  sulphate  solutions  of 
0>037  per  cent,  and  1-0  per  cent,  strengths,  it  was  found 
that  from  the  dilute  solution  a  hasic-  salt,  and  from  the 
Strong  solution,  an  acid  salt  was  taken  up  l>y  the  hide, 
With  solutions  of  aluminium  sulphate  of  similar  strength, 
the  same  result  was  obtained.  The  addition  of  either 
crystalloichil  or  colloidal    matters   to  the  tanning  liquors 

was  found  to  have  little  influence  on  the  amount  of  chronic 

absorbed,  hut  the  degree  of  basicity  had  a  strong  influence, 
(the  absorption  being  greater  the  greater  the  basicity.  The 
two-bath     process    was   also   investigated.     In    the    Brel 

(chroming)    hath    the   author   attempted    to   ascertain    the 

influence  of  various  added  electrolytes,  lie  discovered 
thai    the   nature   of   the  cation    is   quite   immaterial,    hut 
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that  the  anions  have  a  marked  influence  in  reducing  the 
absorption  of  chrome,  ami  that  bivalenl  ions  have  a  much 
greater  influence  than  univalent  ions.  He  also  investi 
gated  the  effect  of  varying  amounts  of  hydrochloric  acid, 
and  found  that  &e  amount  of  chrome  absorbed  approached 
a  maximum  as  the  quantity  of  hydrochloric  acid  ap- 
proached that  necessary  to  liberate  all  the  chromium  as 
free  chromic  acid,  and  hence  concludes  that  free  chromic 
acid  is  much  more  readily  absorbed  than  its  salts.  In 
the  second  (reduction)  bath  the  author  investigated  the 
nature  of  the  reaction.     He  found   that  the  oquati - 

KoCr.,(>-  +  6HC1  +  3NasS8Q.=2Ka+aNaCa  +  Xa2S04  + 
2H,0+2Cr(OH)S04+3S1 

docs  not  represent  the  entire  truth,  for  tho  weight  of 
sulphur  obtained  is  always  considerably  less  than  here 
represented,  and  varies  with  the  conditions  of  the  experi- 
ment By  changing  these  conditions  a  reaction  was 
obtained  in  which  no  sulphur  was  deposited.  This  was 
thoroughly  investigated  and  proved  to  correspond  with 
the  equation  : 

3KoCr.,07  +  1 GHC1  +  4Xa.,S.,<  ).f  =  6KC1  +  6NaCl  + 
Na^Ofl  +  3HoO  +  4Cr(0h)SO\.  +  2Cr(OH)CL. 

This  reaction  is  believed  to  take  place  in  practice  along 
with  the  previous  one,  the  precise  share  of  each  depending 
upon  the  mode  of  procedure.  It  is  pointed  out  that  only 
basic  chromium  sulphate  is  absorbed  by  the  skin,  and  that 
the  basic  chloride  formed  in  the  second  reaction  is  con- 
verted into  basic  sulphate  by  reaction  with  the  sodium 
sulphate  formed  in  tho  first  reaction. — H.  G.  B. 

Dissolved  hide  substance  in  soak  and  lime  liquors ;   Rapid 

method   /or    the    determination    of .     E.    Stiasny. 

Collegium,  1908,  371—372,  373—375. 

The  action  of  "  soaks  "  and  "  limes  "  on  hide  involves 
the  formation  of  albumoses,  peptones,  amino-acids,  etc., 
by  the  hydrolysis  of  the  proteins.  The  method  proposed 
by  the  author  for  the  determination  of  dissolved  hide- 
substance  in  these  liquors  is  based  on  the  fact  that  the 
action  of  formaldehyde  on  the  products  of  hydrolysis  of 
proteins  is  to  raise  their  acid  character  according  to  the 
typical  reaction  : 

R<^h3  +  HCH0  -  R<£°°CH2  +  H2°- 

The  liquor  is  titrated  with  caustic  soda  before  and  after 
the  addition  of  formaldehyde,  and  the  difference  in  the 
titrations  gives  a  means  of  estimating  the  amount  of 
decomposition  products.  "  Soaks  "  and  "  limes,"  how- 
ever, often  contain  the  sulphides  of  sodium  and  calcium  ; 
these  must  be  removed  by  the  addition  of  zinc  sulphate 
in  excess.  The  caustic  hydroxides  are  also  thereby 
removed.  Any  ammonia  is  converted  into  ammonium 
sulphate,  which  is  acted  upon  by  formaldehyde,  giving 
free  sulphuric  acid  which  is  then  titrated.  For  soak 
liquors  200  c.c.  are  placed  in  a  250  c.c.  flask,  20  c.c.  of 
5  per  cent,  zinc  sulphate  solution  are  added,  the  whole 
is  made  up  to  the  mark,  shaken,  allowed  to  stand  for  a 
few  minutes,  and  poured  through  a  folded  filter.  Fifty  c.c. 
of  the  filtrate  are  titrated  with  N/5  caustic  soda  and 
phenolphthalein,  and  the  titration  is  repeated  in  the 
presence  of  10  c.c.  of  40  per  cent,  neutral  formaldehyde 
solution.  A  series  of  experiments  showed  that  1  c.c. 
difference  in  the  two  titrations  corresponds  to  about 
7-4  mgrms.  of  nitrogen.  The  procedure  is  exactly  the 
same  for  lime  liquors  except  that  50  c.c.  of  zinc  sulphate 
solution  are  used.  The  proportionality  between  the 
titration  difference  and  the  amount  of  nitrogen  is  in  this 
case  different  and  less  regular,  because  of  the  varying 
percentage  of  nitrogen  in  the  many  kinds  of  decomposition 
products  found  in  lime  liquors.  The  titration  difference, 
however,  gradually  increases  with  the  age  of  the  lime 
liquor. — H.  G.  B. 

Leather;    Method  of  letting  .     W.  Fahrion.     Chem.- 

Zeit.,  1908,  32,  888—889. 
The   method    is    based   on    the  property    possessed     by 
properly  tanned  leather  of  resisting  the  action  of  boiling 
water.     This  "  hot  water  test "  is  carried  out  by  heating 
1   grm.  of  the  finely-divided  leather  with  70 — 80  c.c.  of 


distilled  water  in  a  Jena  flask  for  10  hours  on  a  boiling 
water-bath,  the  flask  being  shaken  at  intervals  and  water 
added  to  make  u|>  for  that  lost  by  evaporation;  after 
cooling  to  75° — 80  ('.,  the  volume  is  made  up  to  100  c.c, 
and  the  whole  well  shaken  and  filtered  into  a  dry  beaker 
through  a  somewhat  coarse  linen  filter ;  50  c.c.  of  the 
filtrate  are  removed  without  delay  and  evaporated  to 
dryness  in  a  platinum  dish  on  the  water-bath,  and  tho 
very  hygroscopic  residue  is  dried  to  constant  weight  at 
105° — 110°  C.  and  incinerated,  so  as  to  obtain  the  per- 
centage of  organic  matter  soluble  in  water.  Moisture 
and  ash  are  determined  in  a  second  portion  of  the  sample. 
The  quantity  of  organic  constituents,  not  dissolved  by 
water,  expressed  in  percentage  on  tho  dried  and  ash-free 
substance,  is  called  the  "  water-stability "  [wasser- 
bestandigkeit]  of  the  sample  :  thus  the  water-stability  of 
hide  powder  is  approximately  zero  and  that  of  an  ideal 
leather  would  be  100.  Great  accuracy  is  not  claimed  for 
the  test,  but  it  is  of  value  for  purposes  of  comparison, 
particularly  in  experiments  with  hide  powder. — F.  Sodn. 

Patents. 

Tanning    liquors ;     Process    for    utilising    sapped . 

G.  W.  Childs,  New  York.     U.S.  Pat.  899,006,  Sep.  15. 
1908. 

The  alkaline  mineral  impurities  in  spent  tanning  liquors 
are  precipitated  by  means  of  reagents  that  form  insoluble 
compounds  with  them,  and  the  supernatant  liquid  is 
separated  from  the  precipitate,  heated  in  vacuo  to  eliminate 
volatile  impurities,  and  concentrated  to  a  sp.  gr.  of  1-05 
to  1-3.  The  product  may  then  be  used  again  for  im- 
pregnating leather. — C.  A.  M. 

Leather-like  products  from  intestines  ;    Process  of  manu- 
facturing   .     A.  Thiemt  und  Co.     Fr.  Pat.  389,719, 

April  29,  1908. 

The  inflated  intestines  are  tanned  by  means  of  a  vegetable 
tannin,  and  coloured  in  the  usual  manner.  They  are 
then  treated  with  an  emulsion  of  soap  or  oil  (fat-liquor) 
and  afterwards  worked  while  in  a  moist  condition.  The 
leather  obtained  may  be  used  as  a  substitute  for  morocco 
leather,  etc. — W.  P.  S. 
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Ammonium  sulphate  ;    [Detection  of  impurities  in ]. 

F.  J.  Lloyd.     Chem.  News,  1908,  98,  172—173. 

Samples  of  ammonium  sulphate,  recently  examined  by 
the  author,  have  been  found  to  contain  certain  organic 
compounds  which  seriously  affect  its  manurial  value 
and  have  an  injurious  effect  on  the  fermentation  of 
molasses,  when  the  salt  is  added  as  a  source  of  nitrogen. 
The  presence  of  the  impurity  may  be  detected  by  dissolving 
1  grm.  of  the  salt  in  5  c.c.  of  water  and  adding  strong 
ammonia,  when  an  intense  violet  colour  is  obtained.  The 
detection  of  thiocyanates,  in  the  presence  of  these  organic 
compounds,  should  be  made  in  the  following  manner  : — 
5  grms.  of  the  sulphate  are  moistened  with  strong  ammonia 
and  then  dried  in  a  water-oven  ;  when  quite  dry,  the 
material  is  ground  with  5  c.c.  of  alcohol,  the  alcohol  is 
filtered  off,  and  the  filtrate  diluted  with  water  and  tested 
with  ferric  chloride  in  the  usual  way.  In  the  author's 
opinion  ammonium  sulphate,  to  be  employed  as  a  manure, 
should  pass  both  of  these  tests. — F.  Sodn. 

Ammonium  nitrate  ;    Employment  of  nitrogen  in  the  form 

of .     T.  Pfeiffer,  A.  Hepner,  and  L.  Frank.      Mitt. 

Landwirtsch  Inst.  Kgl.  Univ..  Breslau,  1908,  5,  341. 
Biedermann's  Zentr.,  1908,  37,  063—664. 
It  is  stated  that  ammonium  nitrate  has  recently  been 
manufactured  commercially  at  a  price  which  renders  it 
available  for  mammal  purposes.  Experiments  with 
carrots,  barley  and  oats  indicate  that  ammonium  nitrate 
takes  a  middle  position  between  Chili  saltpetre  and 
ammonium  sulphate,  showing  to  a  certain  extent  the 
unfavourable  properties  of  the  latter.  The  addition 
of  common  salt  had  hardly  any  perceptible  influence  in 
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increasing  its  activity.  The  addition  of  phosphorite 
was  found  to  be  advantageous  both  to  the  yield  and  to 
the  using  up  of  the  available  nitrogen. — E.  F.A. 

Stable  manure  ;  Decompositions  in,  and  the  action  of . 

B.  Sjollema  and  J.  0.  de  Ruyter  de  Wildt.  Verslagen 
van  landbouwk.  onderzoek.  Rykslandbouw  proefstation, 
1097,  21.  Biedermann's  Zentr.,  1908,  37,  652— (554. 
The  stable  manure  was  freshly  collected  and  preserved  for 
some  months  at  different  temperatures  both  with  and 
without  the  free  access  of  air.  It  was  analysed  before 
and  after  treatment,  and  its  manurial  value  compared. 
(a).  After  two  months'  aerobic  fermentation  at  room 
temperature,  there  was  a  loss  of  13  per  cent,  of  pentosans 
and  10  per  cent,  of  organic  substance,  (b).  Under  the 
same  conditions  at  35°  C.  the  fermentation  was  stronger  ; 
the  loss  of  organic  substance  amounted  to  32  per  cent. 
and  of  nitrogen  to  16-9  per  cent.  (c).  Anaerobic  fermenta- 
tion at  room  temperature  showed  a  large  increase  in  the 
amount  of  nitrogen  as  ammonia  and  a  loss  in  the  amide 
nitrogen,  (d).  Under  anaerobic  conditions  at  35°  C. 
an  active  methane  fermentation  was  displayed,  there 
being  a  loss  of  46  per  cent,  of  pentosans  and  the  total 
disappearance  of  amide  nitrogen.  Manurial  experiments 
with  oats  showed  manure  (d)  to  give  a  distinctly  higher 
yield  than  the  three  others,  and  considerably  more  of 
the  available  nitrogen  was  consumed  by  the  plant.  The 
authors  consider  that  the  value  of  the  manure  increases 
as  its  pentosan  constituents  are  decomposed. — E.  F.  A. 

Stable  manure  ;  Action  of .     J.  Stoklasa.     Fuhling's 

Landwirtsch.  Zeit.,  1907,  409.  Biedermann's  Zentr., 
1908,  37,  666—667. 
The  author  divides  the  bacteria  of  stable  manure  into 
the  following  groups  : — ( 1 ),  those  bacteria  which  decompose 
the  organic  nitrogenous  substances  to  ammonia ;  (2), 
those  which  oxidise  ammonia  to  nitrous  acid  ;  (3),  those 
which  reduce  nitrates  to  nitrites  and  to  ammonia ; 
(4),  denitrification  bacteria  which  reduce  nitrates  to 
nitrites  and  these  to  nitrogen  ;  (5),  nitrification  organisms 
which  oxidise  nitrous  to  nitric  acid  ;  (6),  bacteria  capable 
of  forming  proteins  and  organic  nitrogen  compounds  from 
ammonia  and  nitrous  and  nitric  acids.  All  these  bacteria 
likewise  decompose  organic  substances,  e.g.,  cellulose, 
pentosans,  etc.,  to  organic  acids  and  to  carbon  dioxide, 
methane,  and  hydrogen.  The  author  attributes  the 
working  of  stable  manure  to  four  factors.  (1).  It  brings 
a  number  of  easily  decomposable  organic  substances  to 
the  soil  which  may  serve  as  a  source  of  carbon  for  the 
nitrogen-assimilating  bacteria.  (2).  It  also  brings  all 
the  plant  foods.  Those  are  present  at  first  as  organic- 
substances  and  subsequently  rendered  soluble  by  bacterial 
action.  (3).  It  carries  the  most  important  groups  of 
bacteria  which  bring  about  the  soil  fermentation.  (4). 
Stable  manure  increases  the  hygroscopic  character  of  the 
soil  especially  in  sandy  soils. — E.  F.  A. 

Sugar  cane  ;    Alkaline  soil  waters  and  their  effect   on   the 

growth  of  the .     J.    B.   Harrison.     Int.   Sugar  J., 

1908,  10,  500—509. 
On  many  long  cultivated  heavy  clay  soils  in  British 
(iuiana  the  plants  hang  back  in  their  growth  after  the 
dry  season  sets  in,  although  the  soil  proper,  only  a  few 
inches  from  the  surface,  contains  a  supply  of  water 
requisite  to  keep  the  plants  in  a  healthy  condition.  The 
soil  water  in  such  cases  is  very  markedly  alkaline  and 
the  alkalinity  is  to  a  great  extent  of  a  permanent  type. 
In  consequence  of  this,  ammonium  sulphate  gives  better 
results  than  docs  sodium  nitrate  when  these  manures 
are  applied  in  the  form  of  heavy  dressings.     Further  the 

alkalinity,   replenished    by   that    of  the  soil    water   brought 

up    by 'capillarity    during    the    dry    seasons,    enables 
ammonium  sulphate  to  be  used  year  alter  year  without 

■OUring  the  soil.      The  alkalinity  is  increased  by  cult  i  vat  ion 

and  tends  to  become  excessive  with  consequent  falling 

off  in  t  he  crops.  1 1  further  acts  detrimentally  on  t  he  llocc il- 
lation of  the  heavy  day  soils  especially  when  assisted 
by  the  alkali  set  tree  from  sodium  nitrate  dressings. 
Adequate  deep  drainage  and  the  application  of  heavy 
and    repeated   dressings   of  gypsum   are   advisable   in   such 


cases  of  permanent  alkalinity.  The  author  considers 
that  the  susceptibility  of  the  Bourbon  cane  to  injury 
by  drought  and  by  fungus  attacks  is  due  in  part  at  least 
to  the  defective  conditions  of  soil-hygiene  under  which 
in  places  they  are  now  cultivated. — E.  F.  A. 

Tobacco  ;    Manuring   of .     P.   Wagner,   R.    Dorsch, 

G.  Hamann,  and  A.  Munzinger.  Arbb.  tier  Deutsch. 
Landwirts.  Ges.,  1908,  [138].  Biedermann's  Zentr.. 
1908,  37,  593—604. 
By  restricting  or  increasing  the  amount  of  potash  (K20) 
in  the  manure,  the  percentage  of  potash  in  the  dried 
substance  of  the  tobacco  leaf  was  made  to  vary  from 
0-51  to  6- 15  per  cent.,  the  highest  yield  of  leaves  obtained 
being  those  containing  2-3  per  cent,  of  potash.  Under 
actual  field  conditions  the  amount  of  potash  varied  between 
1-14  and  7*06  per  cent.  The  time  of  smouldering  is 
increased  in  fermented  leaves  with  a  high  potash  content. 
Unfermented  leaves  smoulder  for  a  much  shorter  period 
and  are  not  influenced  by  the  potash  content.  Tobaccos 
with  a  low  percentage  of  potash  and  a  high  chlorine 
content  burn  badly ;  those  with  low  chlorine  and  high 
potash  content  smoulder  till  almost  completely  burnt. 
The  amount  of  chlorine  may  vary  from  0-1  up  to  over  4 
per  cent,  according  to  the  manuring.  It  is  estimated 
that  the  tobacco  plant  takes  up  from  the  soil  121  kilos, 
of  potash  per  hectare  and  that  about  200  kilos,  of  a  soluble 
potassium  salt  must  be  added  yearly  to  the  soil  to  supply 
this  quantity.  It  is  advisable  to  grow  tobacco  on  the 
same  land  for  several  years  in  succession  to  make  full 
use  of  the  potash.  When  farmyard  manure  is  used,  it 
should  be  applied  in  the  autumn  to  enable  the  chlorides 
to  be  washed  out.  Kainite  and  potassium  phosphate  should 
not  be  used  as  manures  for  tobacco  ;  the  best  nitrogenous 
manure  in  addition  to  farmyard  manure  is  ammonium 
sulphate.— E.  F.  A. 


Mossland  ;    Reclamation  of .     Times,  Oct.   12,  1908. 

[T.R.] 

A  series  of  experiments  has  been  carried  out  by  the 
West  of  Scotland  Agricultural  College,  at  the  instance 
of  the  Dumbarton  County  Council,  on  the  reclamation 
of  moss  lands.  After  drainage,  the  lands  were  previously 
treated  with  lime  ;  it  is  now  found  that  better  results 
are  obtained  by  dressing  with  basic  slag  and  kainite,  good 
crops  of  corn  and  potatoes  having  been  taken  recently 
from  lands  treated  thus.  The  process  has  a  further 
advantage  of  being  cheaper  than  the  liming  process. 
(Compare  this  J.,  1903,  1300.) 

Patents. 

Fertiliser.  L.  R.  Coates,  Baltimore,  Md.,  Assignor  to 
The  American  Bacteria-ized  Fertilizer  Co.,  Md.  U.S. 
Pat.  899,155,  Sept.  22,  1908. 

The  fertiliser  is  prepared  by  mixing  a  dry,  non-hygroscopic 
artfiicial  fertiliser  with  sterilised  vegetable  or  animal 
matter  which  has  been  inoculated  with  micro-organisms 
capable  of  fixing  or  gathering  atmospheric  nitrogen,  and 
dried.—  W.  P.  S. 

Nil  in  phosphates ;      Preparation    of [Recover)/    of 

oxides  of  nitrogen  from  mixtures  of  the  same  with  air] 
P.  A.  Guye.  Fr.  Pat,  389,864,  July  10,  1907. 
Nitrofhosphates  (this  J.,  1899,  382)  may  be  prepared 
by  treating  calcium  (barium,  strontium,  or  magnesium) 
phosphates,  especially  tricaleie  phosphate,  with  air  or 
other  mixture  of  oxygen  and  inert  gas.  containing  small 
quantities  of  the  oxides  of  nitrogen,  in  the  presenoe  of 
Sufficient  moisture.  In  this  process  di-  and  mono-calcic 
phosphate  are  successively  formed,  and  a  mixture  of 
nitrate  and  nitrite  of  calcium,  in  which  the  nitrite  hecomes 

slowly  replaced  by  nitrate.  The  calcium  phosphate  may 
have  been  rendered  more  or  less  soluble  by  previous 
treatment   with   sulphuric   acid,   or   the   nitrophosnhate 

itself  may  he  so  treated.  The  process  is  also  applicable 
to  the  phosphates  of  iron  and  aluminium.  If  the  product 
is  to  be  used  as  a  manure,  lime  or  chalk  may  be  added  to 
neutralise   the  acidity  and   facilitate  drying. — F.  SODN. 
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Manure  containing  nitrogen  and  phosphoric  acid;   Process 

for   the    preparation    of   a    solid .     Norsk    Kydro- 

Elektrisk   Kvaelstofaktieselskab.      Fr.      Pat.       890,242, 
May  4.  1908.     Under  Int.  Conv.,  May  6,  1907. 

A  solid  fertiliser  may  be  obtained  by  dissolving  calcium 
triphosphate  in  an  equivalent  quantity  of  the  40  per  cent, 
nitric  acid  prepared  by  electrical  means  from  atmospheric 

nitrogen.  Hot.  calcined  calcium  nitrate  is  then  added 
to  the  solution,  the  quantity  added  being  in  the  proportion 
of  1  mol.  of  the  nitrate  to  every  3  mols.  of  water  in  the 
solution.  Evaporation  takes  place,  and  (he  mass,  when 
cold,  forms  a  solid  which  can  be  ground  to  a  powder.  It 
contains  at  least  15  ]x%r  cent,  of  phosporic  anhydride 
and    11  per  cent,  of  nitrogen. — -W.  P.  S. 

Fertilisers  ;   Method  of  manufacturing .  and  fertilisers 

manufactured  according  thereto.     B.  F.  Halvorscn,   and 
Norsk    Hvdro-Elektrisk    Kvaelstofaktieselskab,    Chris- 
tiania.     Eng.    Pat.    9(594.    May   4,    1908.     Under   Int. 
Conv..  May  6.  1907. 
See  Ft.  Pat.  390,242  of  1908  ;    preceding.— T.  F.  B. 


Patents. 

Saccharine  juices  ;    Process  of  extracting  concentrated 

from  plants,  etc..  la/  lixiviation  ami  diffusion.  F.  Kollm. 
Fr.  Pat.  300.3 19,  May  10,  1908.  Under  Int.  Conv., 
June  5,  1907. 
A  solution  of  molasses,  or  sugar  syrup,  containing  not 
less  than  2  per  cent,  of  sugar  is  employed  in  place  of  water 
in  extracting  beetroots,  sugar  canes,  etc.,  by  the  processes 
of  lixiviation  and  diffusion. — W.  P.  S. 

Sugar  ;     Manufacture  of  fermentable from  materials 

containing  starch  or  cellulose.  B.  Hafner  and  F.  Krist, 
Vienna.     Eng.  Pat.  24..503,  Nov.  5,  1907. 

SBB  Fr.  Pat.  383,770  of  1907  ;  this  J..  1908,  415.— T.  F.  B. 

Boiling  pans  and  vacuum  apparatus  or  the  like  ;  Apparatus 
for  producing  a  uniform  circulation  of  the  crystallised 

material  or  massecuiie  in .     F.  Tiemann,  Tucuman, 

Argentine  Rep.  Eng.  Pat.  3407,  Feb.  15,  1908.  Under 
Int.  Conv.,  Aug.  16,  1907. 

See  Fr.  Pat.  386,957  of  1908  ;  this  J.,  1908,  795.— T.  F.  B. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Sugar  in  saturation  mud  ;  Determination  of .  F.  Herles. 

Z.  Zuckerind.  Bohm.,  1908,  33,  1—4. 

The  method  of  determining  sugar  in  saturation  mud 
which  involves  neutralising  the  sample  with  acetic  acid, 
is  open  to  the  objections  that,  if  excess  of  acid  is  added, 
optically  active  substances  other  than  sugar  are  dissolved,  | 
and  also,  the  contents  of  the  flask  froth  over.  To  obviate 
these  difficulties,  the  author  now  recommends  the  use  of 
lead  acetate  solution  instead  of  acetic  acid.  The  lime 
present  in  the  mud  precipitates  lead  hydroxide  from  the 
acetate ;  the  hydroxide  dissolves  in  excess  of  acetate 
to  form  basic  salt,  and  the  sample  thus  becomes  clarified  l 
as  well  as  neutralised.  The  method  is  as  follows  : — 
52- 1  grms.  of  the  sample  are  stirred  to  a  uniform,  milky  ' 
liquid  in  a  weighing  dish  with  a  solution  of  lead  acetate 
containing  200  grms.  of  this  salt  per  litre.  The  liquid 
is  now  transferred  to  a  210  c.c.  graduated  flask  (the 
volume  of  insoluble  matter  occupies  about  10  c.c.) ;  the  : 
same  lead  acetate  solution  is  used  for  rinsing  and  making 
up  to  the  mark.  The  amount  of  lead  acetate  thus  used 
is  slightly  in  excess  of  that  which  would  be  required  for  a 
mud  containing  4  per  cent,  of  lime.  In  the  author's 
experience  the  lime-content  of  wet  mud  varies  from  0-l 
to  4  per  cent.,  and  therefore,  the  above-mentioned  con- 
centration of  lead  acetate  solution  should  suffice  in  all 
cases.  After  making  up  to  volume,  the  solution  is  mixed, 
filtered,  and  polarised.  The  results  obtained  by  this 
method  agree  well  with  those  obtained  by  the  acetic 
acid  method. — L.  E. 

Laevulose  ;     Precipitation   of by   basic   lead   acetate. 

H.    C.    Prinsen    Geerligs.     Int.    Sugar    J.,    1908,    10, 
432—435. 

As  Watts  and  Tempany  have  shown,  laevulose  is  not 
precipitated  by  basic  lead  acetate  from  a  pure  aqueous  j 
solution  of  invert  sugar  (this  J.,  1908,  53).  The  author 
has  proved,  however,  that  this  sugar  (and  also  dextrose, 
though  to  a  much  less  extent)  is  partially  carried  down 
with  the  precipitate  obtained  by  treating  a  solution  of 
invert  sugar  and  sodium  chloride  with  basic  lead  acetate. 
He  concludes,  therefore,  that  laevulosc  is  precipitated 
from  neutral  solutions  which  also  contain  substances 
capable  of  forming  insoluble  lead  compounds.  Since 
practically  all  cane  sugar  products  yield  such  solutions, 
clarification  with  basic  lead  acetate  will  remove  some 
laevulose.  The  author  ascribes  the  decrease  in  reducing 
sugar-content  observed  by  Watts  and  Tempany  in  clarify- 
ing raw  juice  (he.  cit.),  to  this  cause  and  not  to  the  removal 
of  some  reducing  substance,  other  than  dextrose  or 
laevulose,  as  suggested  by  these  authors. — L.  E. 

Sugar  cane  ;     Alkaline  soil  waters  and  their  effect  on  the 
growth  of  the .     J.    B.    Harrison.     See  XV. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Malting.     A.  R.  Ling.     J.  Inst.  Brewing,  1908,  14,  494— 
521. 

The  conversion  of  raw  grain  into  malt  is  recognised  by 
the  appearance  of  friability  which  is  the  effect  of  "  modifica- 
tion." This  process  is  not  accompanied  by  any  funda- 
mental change  in  the  condition  of  the  starch  itself,  as 
was  formerly  believed,  but  is  the  result  of  a  physiological 
transformation  of  the  protoplasmic  matrix  in  which  the 
starch  granules  of  the  endosperm  arc  embedded.  In 
their  classical  study  of  the  germination  of  the  Oramineo?. 
(Chem.  Soc.  Trans.  1890,  57,  458)  Brown  and  Morris 
attributed  the  phenomenon  of  modification  to  the  lique- 
faction of  the  cell  walls  of  the  endosperm  by  the  action 
of  a  cyto  hydrolysing  enzyme,  secreted  by  the  absorptive 
epithelium  of  the  scutellum.  This  dissolution  of  the 
membranes  prepared  the  way  for  the  diffusion  of  the 
amylolytic  enzyme,  secreted  by  the  same  epithelium, 
throughout  the  substance  of  the  endosperm.  Later, 
Brown  and  Escombe  admitted  the  simultaneous  production 
of  diastase  in  the  endosperm,  but  only  in  the  peripheral 
aleurone  layers.  Several  chemists,  including  principally 
J.  Griiss  and  the  present  author,  have  disputed  this  view 
and  have  shown  that  the  cell  walls  are  not  dissolved  but 
merely  eroded  and  rendered  transparent.  (See  this  J., 
1904,  1156.)  Their  continuity  in  finished  malt  may 
be  demonstrated  by  staining  with  a  dyestuff,  such  as 
"  Congo  red,"  which  has  a  direct  affinity  for  cellulose. 
Moreover  these  membranes  possess,  in  a  certain  degree, 
semi-permeable  properties,  and  the  general  distribution 
of  a  colloidal  substance  like  diastase,  by  osmotic  migration 
through  the  cell  walls,  becomes  inconceivable.  In  replace- 
ment of  Brown  and  Morris's  explanation  of  the  accumula- 
tion of  the  diastase  throughout  the  endosperm,  the  alterna- 
tive view  based  on  its  formation  in  situ,  is  put  forward,  and 
the  foundation  of  such  a  theory  was  laid  in  a  recent  paper 
by  Ford  and  Guthrie  (this  J.,  1908,  239).  These  authors 
showed  that  diastase  is  produced  throughout  the  whole 
tissue  of  the  endosperm,  though  most  profusely  in  the 
aleurone  layer,  and  that  this  production  (by  "  auto- 
digestion  ")  may  be  stimulated  by  certain  amphoteric 
nitrogenous  matters  or  by  foreign  proteolytic  enzymes. 
Correlating  these  observations,  with  his  own,  the  author 
concludes  that  raw  barley,  whilst  probably  containing 
no  soluble  proteolytic  enzyme  ready  formed,  contains 
throughout  the  endosperm,  mother-substances  from 
which  both  proteolytic,  and  amylolytic  enzymes  arc 
produced  under  the  stimulus  of  moisture  and  diffusible 
amphoteric  saline  or  nitrogenous  matters.  He  assumes 
that  a  proteolytic  enzyme  is  first  produced,  the  action 
of  which  on  the  protoplasmic  matrix  constitute:; 
the  phenomenon  of  "  modification,"  and  that  this 
proteolytic  enzyme,   acting  on  some  other  nitrogeneous 
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constituent  of  the  endosperm,  e.g.  the  "  translocation 
diastase  "  admittedly  present  in  the  raw  grain,  converts 
it  at  the  same  time  into  the  true  amylolytic  diastase  of 
malt.  This  view  does  not  preclude  the  possibility  of 
intensified  production  of  diastase  in  particularly  active 
secretory  tissues,  such  as  the  aleurone  layer  and  the 
epithelium,  especially  under  conditions  in  which  the  supply 
of  readily  assimilable  nutriment  is  cut  off.  According 
to  the  above  theory,  the  possible  production  of  enzymes 
in  any  given  corn  is  limited  by  the  quantity  of  proto- 
plasmic mother-substance,  and  the  maximum  production 
of  enzymes  throughout  the  whole  endosperm  should 
synchronise  with  complete  "modification."  Hence  the 
difference  between  the  actual  and  the  maximum  possible 
("  autodigestion  ")  diastatic  activity  of  a  corn  should  be 
a  measure  of  the  progress  of  "  modification."  If  the 
growth  of  the  embryo  be  "  forced  "  in  the  early  stages  of 
germination,  absorption  takes  place  more  rapidly  than 
"  modification  "  ;  the  cells  of  the  endosperm  at  the  basal 
end  become  depleted  and  those  at  the  distal  end  are 
practically  raw  ;  such  "  forced  "  malt  is  "  undermodified." 
In  such  a  case  the  assimilation  of  soluble  matters  by  the 
growing  plant  will  have  been  so  intense  that  the  percentage 
of  these  matters  in  the  malt  will  be  relatively  small, 
whereas  in  a  normally  modified  malt,  in  which  assimilation 
has  been  properly  restricted,  the  soluble  matters  will 
have  accumulated.  Yet  the  demand  of  certain  analysts 
for  a  low  percentage  of  soluble  matters  is  such  that  much 
of  the  malt  now  produced  is  "  undermodified."  In 
antithesis  to  this  kind  of  "  forcing  "  there  is  another  type 
which  may  be  described  as  "  over-modification."  This 
occurs  if  the  malt  be  allowed  to  "  sweat  "  during  the 
later  stages  of  flooring,  and  to  "  stew  "  at  the  early  stages 
of  kilning,  so  that  undue  activity  of  the  enzymes  occurs. 
In  such  cases  the  soluble  matters  accumulate  and  the 
proportion  of  nitrogeneous  substances  thus  entering 
the  wort  may  be  greater  than  the  yeast  can  assimilate 
and  the  beer  is  subject  to  "  frets."  In  order  to  avoid 
both  these  evils,  the  details  of  the  treatment  must  be 
varied  to  suit  the  peculiarities  of  every  different  type  of 
barley,  and  the  author  states  certain  broad  principles  which 
should  govern  the  practical  operations  of  malting.  He 
favours  the  practice  of  slow  withering,  since  this  mellows 
the  grain,  and  he  condemns  the  practice  of  loading  the  grain 
fresh  on  the  kiln  and  the  rapid  removal  of  moisture  in  order 
to  restrict  the  percentage  of  soluble  matters.  The 
"  autodigestion  "  processes,  which  go  on  during  withering 
and  in  the  early  stages  of  kilning,  complete  the  "  modifica- 
tion," and  produce  flavouring  and  colouring  substances. 
The  author  has  observed  that,  although  this  is  the  critical 
stage  as  regards  the  production  of  these  substances,  no 
actual  colour  is  developed  until  the  final  curing  stage. 
He  attributes  this  fact  to  the  formation  at  the  lower 
temperatures  of  compounds  between  the  sugars  and  the 
amino-derivatives,  which  compounds  are  susceptible 
to  caramelisation  at  the  curing  temperature.  In  the 
discussion  of  this  paper,  R.  L.  Riau  mentioned  that, 
whereas  the  percentage  of  soluble  matters  increases 
during  the  early  stages  of  kilning,  it  decreases  again  during 
the  curing  stage,  and  suggested  that  this  decrease 
corresponds  with  the  conversion  of  some  of  the  soluble 
constituents  into  colouring   matters.— J.  F.  B. 

Final  attenuation  and  mall  analysis.  0.  Pankrath, 
Woch.f.  Bran..  1908,25,591-  -596.  '  (Compare Schifferer, 
this  J.,  1904,  907;   Bchonfeld,  this  ,).,  1906,  998.) 

'J'HK  author  finds  that  pale  malts  saccharify  more  rapidly 
than    high-dried    malts    and    yield    worts    which    attenuate 

further  than  those  obtained  from  the  latter.  When  a 
saooharificat  ton  temperature  of  75  * '.  ( 167  B". )  is  employed, 
the  iodine  reaction  of  the  starch  disappears  sooner  than 
at  711  C.  (158°  !''■).  bul  the  wori  obtained  in  the  former 
case  contains   less   fermentable  sugar  than   thai    in   the 

latter.       The   final   al  t  euua  t  inn   ul    the   nor!    is  only  slightly 

altered  by  boiling  a  part  of  the  mash,  the  chief  part 
being  played  bj  the  mashing  temperature,  'The  higher 
the  latter  the  Leas  will  be  the  final  attenuation;  in  this 
connection  dark  malts  are  influenced  more  by  change  of 
mashing  temperature  than  are  pale  ones.  The  results 
obtained  agree  in  general  with  those  of  Graf  (X 
Brauw.,    1005,   365).     T.  II.  P. 


Mailing  of  barley;    Relation  between  diastase  and  sugar 

during  the .     E.    Glimm.     Z.   ges.    Brauw.,    1908, 

31,  439—442. 
Daily  samples  of  three  green  malts  were  taken  from  the 
floor,  and  the  moisture,  diastatic  power,  and  reducing 
sugars  estimated,  the  last  two  values  being  then  calculated 
on  the  solids.  From  the  figures  given  it  is  seen  that  up 
to  the  eighteenth  day  there  is  an  exact  parallelism  between 
diastatic  power  and  reducing  sugars,  but  from  that  time 
onwards,  the  diastatic  power  falls  rapidly,  while  the 
sugars  increase  until  the  twenty-second  day  and  after- 
wards remain  practically  constant  in  quantity.  The 
sucrose  present  increases  regularly  up  to  the  fourteenth 
day  and  afterwards  varies  but  slightly.  Dextrin  was 
sought  for  in  vain  in  an  aqueous  extract  of  the  mass  left 
after  exhausting  the  green  malt  with  alcohol  for  the 
removal  of  the  sugars. — R.  L.  S. 

Hops  ;   The  recognition  of  sulphuring  in .     D.  Wieg- 

mann  and  J.  Carl.     Allgem.  Z.  Bierbrau.  und  Malzfabr., 
1908,  36,  473—474. 

Hops  are  usually  tested  for  sulphuring  by  adding  50  c.c. 
of  a  5  per  cent,  aqueous  extract  of  the  sample  to  25  c.c. 
of  hydrochloric  acid  of  sp.  gr.  T12  contained  in  a  conical 
flask  in  which  lies  a  piece  of  pure  zinc  approximately 
1  cm.  long.  Any  hydrogen  sulphide  generated  is  revealed 
by  the  formation  of  a  stain  on  the  lead  acetate  paper 
with  which  the  neck  of  the  flask  is  covered.  The  genera- 
tion of  hydrogen  must  be  very  slow,  otherwise  hydrogen 
sulphide  is  liberated  from  extracts  of  unsulphured  hops. 
This  fact  led  the  authors  to  determine  the  sulphur  (1)  in 
the  ash,  and  (2)  in  the  aqueous  extract  of  eight  samples 
of  air-dried  hops.  They  find  the  ash  varies  from  6'0  to 
10-2  per  cent,  and  the  sulphur  in  it  from  0-1  to  0-3  per 
cent,  of  the  hops,  while  the  aqueous  extracts  contain 
sulphur  in  amounts  from  0-04  to  0-17  per  cent.  From 
the  aqueous  extracts  sulphur  to  the  amount  of  from 
0007  to  004  per  cent,  could  be  volatilised  in  steam 
with  a  current  of  carbon  dioxide.  As  heavily  recently 
sulphured  hops  only  contain  0T5  per  cent,  of  sulphur, 
the  authors  conclude  that  it  is  only  possible  to  express 
an  opinion  as  to  the  sulphuring  of  hops  when  an 
air-dried  sample  of  the  same  growth  is  at  hand  as  a 
control. — R.  L.  S. 


Yeast 


poison  in  cereals.     F.  Hayduck.     Z.  angew.  Chern., 
1908,  31,  1978—1982. 

The  author  reviews  the  present  knowledge  of  this  subject 
(see  this  J.,  1907,  01  and  1908,  85)  with  some  speculation 
as  to  the  mode  of  action  of  the  poison.  He  inclines 
to  the  view  that  the  action  is  a  direct  one,  whilst  Henneberg 
takes  the  view  that  the  poison  acts  by  favouring  an 
autointoxication  of  the  yeast  by  increasing  its  production 
of  acid.  The  author  has  prepared  from  both  bottom- 
and  top-fermentation  yeasts,  extracts  which  in  presence 
of  sucrose  are  toxic  to  yeast. — R.  L.  S. 

Yeasts  ;    Researches  on  ///<■  physiology  and  morphology  <>f 

.      ( '.    Hansen.      Compt.    rend,  du   labor.   Caiisherg, 

I  uhs,  7,  179—217. 

The  author  reviews  his  work  in  introducing  the  use 
of  pure  cultures  of  yeast  in  the  fermentation  industrial, 
and  the  more  important  work  to  which  it  gave  rise.  The 
first  (Hire  cultures  employed  technically  were  the  so-called 
"  bottom-fermentation     Carlsberg     yeasts     1     and     2." 

Under  "  2  "  several  different  yeasts  were  used  at 
various  times,  a  fact  which  appeal's  to  have  been  over- 
looked   by    many    writers   on    the   subject    in    spite   of    the 

author's  reiterations  of  the  fact.  The  detailed  descrip- 
tions ut  the  No.  I  and  the  original  No.  '2  yeasts  are  now 
published  for  the  lirst  time,  and  as  the  yeasts  are  definite 
races,  the  author  proposes  to  name  them  Saccharomycet 
Oarlsbergensis  and  8.   Monaeensis  respectively,  the  latter 

name  being  elm-en  from  the  tact    that   the  yeast  was  used 

in  many  Munich  breweries.     For  the  details  of  the  author's 

methods    and     the     characteristic    features    of    the  yeasts, 

the   original    must    be    consulted.     The    frequency    with 

which    races   of   yeast    are   described   on   the    basis   of    tWO 

or  three  i  haracters  is  deplored,  and  the  necessity  is  urged 
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for  an  extended  observation  and  record  of  all  the  physio- 
logical and  morphological  characters  in  every  case. 

— R.  1..  s. 

Torulir    in    English    betr    manufacture.     H.    Schionning. 
Compt  rend,  du  labor.  Carlsberg,  1908,  7.  138—178. 

In  examining  the  flora  of  English  bottled  beer  daussen 

(this  ,1..  1904,  721)  found  certain  yeasts  which  could  nol 
1h>  referred  to  the  genus  Saccharomyces  but  had  to  be 

classed  as  Torula.  These  yeasts  were  found  to  produce 
fermentation  in  Danish  beers  in  which  they  gave  rise 
to  a  typical  "  English  "  flavour.  The  author  has  studied 
this,  group  of  Torula  which  Claussen  named  lirrttationnjcvs. 
The  fungi  are  isolated  by  cultivating  the  sediment  from 
■  bottled  stock  ale  or  stout  in  gelatin-wort  at  25°  C, 
when  the  majority  of  the  colonies  forming  after  twelve 
days  and  developing  slowly  with  a  greyish-white  appear- 
ance will  consist  of  Brtttanonu/ces.  Two  types,  A  and  B, 
are  distinguished  ;  both  ferment  wort  slowly  and  are 
bottom  yeasts.  In  Torula  A  the  commonest  form  of 
cell  is  ellipsoid  in  shape,  but  sausage-  and  club-shaped  cells 
are  also  seen.  Torula  B  in  young  cultures  is  usually 
more  regular  in  form,  sausage-shaped  cells  predominating. 
Both  species  form  rings  and  films  in  old  cultures  on  long 
exposure  to  air.  In  sterilised  beer  the  Torulce  grow  slowly 
at  about  25°  C.  ;  during  the  first  week  the  beer  becomes 
slightly  turbid,  but  later  on  gradually  clears  and  in 
2—4  weeks  is  bright,  with  a  rather  compact  sediment, 
and,  if  the  bottle  has  been  kept  closed,  is  well  charged 
with  gas.  The  cardinal  points  of  the  temperatures  of 
vegetative  growth  are  :  Torula  A  optimum  30 — 35°  C, 
maximum  40 — 40*6*  C,  minimum  5 — 7°  C.  ;  and  Torula  B. 
optimum  30 — 35°,  maximum  39 — 395°,  and  minimum 
3 — i:  C.  In  wort  at  the  ordinary  temperature  the  cultures 
died  in  a  year  and  a  half,  in  10  per  cent,  sucrose  solution 
they  were  still  alive  after  four  years,  while  cultures  in 
beer  in  corked  bottles  have  survived  the  same  length  of 
time.  The  organism  is  very  sensitive  to  drying,  never 
surviving  for  more  than  about  a  month  after  being  dried. 
Both  species  ferment  dextrose,  laevulose,  sucrose,  and 
maltose,  but  not  dextrin.  A  ready  means  of  distinguishing 
the  two  species  is  supplied  by  the  fact  that  Torula  B 
ferments  lactose  but  A  does  not.  The  fermentation  in  all 
-  is  slow  ;  in  wort  of  13-8°  Balling  (sp.  gr.  1-056),  A 
takes  about  three  months  at  20"  C.  to  produce  the  maximum 
quantity  of  alcohol,  while  B  takes  roughly  twice  as  long. 
The  greatest  amount  of  alcohol  produced  was  987  per  cent, 
by  weight.  If  a  small  quantity  of  the  Torula  and  a  large 
quantity  of  a  Saccharomyces  be  added  to  wort  at  the 
same  time,  the  Torula  will  gain  ground  rapidly  after  the 
primary  fermentation  has  been  completed,  and  on  longer 
standing,  will  predominate  and  at  last  the  Saccharomyces 
will  disappear.  The  author  presumes  ihat  the  con- 
ditioning of  English  stock  ales  is  due  to  the  fermentation 
by  these  Torulce  of  sugars  produced  by  the  diastase  of 
the  dry  hops,  from  the  unfermentable  carbohydrates  left 
from  the  primary  fermentation.  In  pitching  yeast  the 
Torula  are  only  to  be  found  in  small  numbers,  owing  to 
the  slow  rate  at  which  they  grow,  but  the  author  says 
he  has  found  them  on  slips  "  scraped  off  the  inside  of 
trade  casks  from  an  English  brewery."  He  recommends 
the  addition  of  a  culture  of  a  selected  type  of  Torula  to 
beer  after  the  completion  of  the  primary  fermentation 
'compare  Claussen,  Eng.  Pat,  28,184  of  1903;  this  J., 
1904,  1230).— R.  L.  S. 

Fermentation ;     Problems    of .     Discussion    at    the 

British  Assoc,  Dublin,  1908. 

A.  Harden  gave  a  brief  account  of  the  present  position 
of  the  zymase  theory  starting  from  Buchner's  discovery 
that  an  active  enzyme  could  be  expressed  from  living 
yeast.  This  zymase  is  remarkable  in  losing  its  fermenta- 
tive activity  after  a  few  hours,  a  change  attributed  to 
the  proteoclastic  enzymes  in  yeast  juice.  Passage  through 
rtin  dialyser  at  50  atmospheres  pressure  separates 
the  yeast  juice  into  two  substances,  which  separately 
have  no  action,  but  when  united,  ferment  dextrose  just 
"ast  juice  does.  The  residue  contains  the  enzyme, 
the  filtrate  the  so-called  co-enzyme.  The  accelerating 
effect  of  a  phosphate  on  a  fermenting  mixture  of  d«*xtro  e 


and  yeast  juice  was  then  described  (see  this  .1.,  l'.lltli, 
190,  1111  :  19i»7,  62,  824.)  Adrian  Brown  pointed  out 
that  fermentation  is  generally  supposed  to  be  controlled 
by  the  rate  of  diffusion  of  the  sugar  fermented  into  the 
yeast  cell.  Normally  the  enzymes  are  inside  the  cell 
and  do  not  leave  the  cell,  but  under  unhealthy  conditions 
there  is  evidence  that  the  enzyme  leaves  the  cell.  A. 
Slator  discussed  the  factors  which  influence  the  rate  of 
alcoholic  fermentation.  The  conversion  of  dextrose  into 
alcohol  and  carbon  dioxide  takes  place  in  a  series  of 
reactions  so  that  the  rate  of  the  slowest  of  these  reactions 
determines  the  velocity  of  the  transformation.  An 
apparatus  devised  for  measuring  the  initial  velocity  of 
fermentation  was  described  (see  this  J.,  1908,  653).  The 
rate  of  fermentation  is  proportional  to  the  amount  of 
yeast  present  and  independent  of  the  concentration  of 
the  sugar.  Dextrose  and  laevulose  are  fermented  at 
approximately  equal  rates,  galactose  is  fermented  by 
some  yeasts  only  and  then  after  these  have  been  grown 
for  some  time  in  the  presence  of  galactose.  The  influence 
of  temperature  on  the  rate  of  fermentation  is  the  same 
in  the  case  of  dextrose,  laevulose  and  mannose  but  less 
for  galactose.  The  role,  of  enzymes  in  fermentation  was 
considered  by  E.  F.  Armstrong  who  described  evidence 
to  show  that  the  mechanism  of  fermentation  is  quite 
distinct  from  the  sucroclastic  enzymes.  (See  this  J., 
1905,  1247.)  The  three  sugars  which  are  fermented  by 
all  yeasts  have  a  common  enolic  form;  probably  the  first 
stage  of  the  fermentation  process  consists  in  the  conversion 
by  means  of  an  enzyme  into  the  enolic  form  which  then 
undergoes  further  change.  Dextrose,  mannose,  and 
laevulose  are  fermented  by  one  zymase  in  the  yeast, 
galactose  by  a  different  zymase.  The  question  of  the 
adaptation  of  the  organism  to  nutrition  was  then  con- 
sidered. It  is  supposed  either  that  u  der  new  conditions 
of  environment  an  entirely  new  and  appropriate  enzyme 
is  produced  in  the  organism  or  that  such  an  enzyme, 
hitherto  latent,  becomes  active.  The  former  view  was 
opposed  by  the  speaker,  who  was  support .d  by  Gotch 
and  Keeble.  H.  E.  Armstrong  described  the  work  of 
F.  Ehrlich  (see  this  J.,  1907,  28,  480),  establishing  the  fact 
that  fusel  oil,  glycerol,  succinic  acid,  etc.,  formerly 
supposed  to  be  by-products  of  the  fermentation  of  the 
sugar  are  in  reality  produced  by  the  action  of  yeast  on 
the  amino-acids  formed  from  the  protein  complex.  The 
occasional  formation  of  lactic  acid  during  fermentation 
is  to  be  ascribed  to  some  such  secondary  action. — E.  F.  A. 

Denatured    alcohol ;     Demonstrations    in    the    production 

of .     Oil,  Paint,  and  Drug  Rep.,  Sept.  28,   1908. 

[T.R.] 
The  U.S.  Bureau  of  Chemistry  has  initiated  a  series  of 
demonstrations  on  the  fermentation  industries,  and  has 
erected  a  plant  for  the  manufacture  of  denatured  alcohol 
from  various  raw  materials  :  it  is  hoped  that  these  demon- 
strations, which  will  be  attended  by  representatives  of 

!   the  various  State  Experiment  Stations,  will  be  the  means 
of  extending   the    manufacture   of   denatured   alcohol   in 

I    the  United  States  under  State  auspices. 


Patents. 

Malt  drums.     F.   Knuttel  and  Berliner  A.-G.  fiir  Eisen- 

fiesserei  und  Maschinenfabr.,  Charlottenburg,  Germany. 
Ing.  Pat.  28,124,  Dec.  20,  1907. 
The  patent  relates  to  malt  drums  of  the  type  in  which 
there  is  a  central  perforated  cylinder  with  peripheral 
air  conduits,  and  claim  is  made  for  the  provision  of  means, 
such  as  a  pipe  extending  from  one  head  to  the  middle 
of  the  drum,  for  withdrawing  the  air  from  a  point  at-  (li- 
near the  mid  point  of  the  axis  of  the  drum.— R.  L.  S. 

Beer  ;  Manufacture  of .     A.  Kuminle.  Kiel,  Germany. 

Eng.  Pat,   14,515,  July  8,   1908. 
The  claims  are  for  the  addition  of  cones  of  the  coniferae 
instead  of  hops  to  the  wort;    and  further   the  addition 
of   lime    blossoms   to   the    wort  to  remove   the   resinous 
flavour  imparted  by  the  pine  cones. — R.  L.  S. 


1036       Cl.  XVIIL—  FOODS;  SANITATION;  WATER  PURIFICATION,  &  DISINFECTANTS.     [Oct.  81,  1908. 


Alcoholic  beverages  ;    Process  of  partial  purification  and 

rapid  maturation  of .     A.  Haeck.     First  Addition 

dated  March  21,  1908,  to  Fr.  Pat.  389,333,  March  11, 
1908. 

This  additional  patent  refers  to  a  modified  apparatus 
for  carrying  out  the  process  described  in  the  main  patent 
(this  J.,  1908,  994).— A.  S. 

[Lactic]  Ferments,  alimentary  ;    Process  for  the  industrial 

production  of for  hygienic  and  therapeutical  purposes 

Soc.  Le  Ferment.  Fr.  Pat.  389,730,  April  29,  1908. 
A  nutrient  solution  is  prepared  by  macerating  and  boiling 
haricot  beans  or  other  leguminous  seeds,  with  water  ; 
the  aqueous  portion  is  then  separated  and,  after  the 
addition  of  sugar,  is  filtered,  sterilised,  and  cooled.  This 
solution  is  then  inoculated  with  a  pure  culture  of  a  ferment, 
and  the  precipitate  resulting  from  the  ensuing  fermenta- 
tion is  separated  by  means  of  centrifugal  action.  The 
precipitate,  consisting  of  bacteria  encased  in  a  mass  of 
coagulated  vegetable  albumin,  constitutes  the  product 
claimed.— W.  P.  S. 

Liquids   [fruit-juices,    etc.] ;    Process   and   apparatus   for 

dc-alcoholising    and     concentrating .     H.     Herter 

Fr.  Pat.  390,075,  May  9,  1908. 

The  liquid  is  introduced  into  a  closed  vessel  surrounded 
by  a  water-jacket,  the  temperature  of  the  water  being 
maintained  at  about  60°  C.  so  that  the  liquid  in  the  vessel 
is  kept  at  a  temperature  of  about  50°  C.  When  this 
temperature  has  been  reached,  the  liquid  is  withdrawn 
through  a  pipe  at  the  bottom  of  the  vessel  and  pumped 
up  to  the  top  of  the  uppermost  of  a  series  of  superposed 
vessels  situated  above  the  heating  chamber.  The  liquid 
is  sprayed  into  the  upper  vessel  by  means  of  perforated 
branch  pipes  ;  it  then  leaves  the  bottom  of  the  vessel 
and  is  sprayed  into  the  next  lower  vessel,  and  so  on, 
until  it  falls  again  into  the  heating  vessel.  Pipes  con- 
nected with  an  exhaust  pump  draw  off  the  vapours  from 
the  top  of  each  vessel  and  conduct  them  to  a  condenser. 
The  circulation  of  the  liquid  through  the  vessels  is 
continued  until  the  alcohol  has  been  removed.  A  higher 
temperature  may  be  employed  when  it  is  desireel  to 
sterilise  or  concentrate  the  liquid.— W.  P.  S. 

XVIIL— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

(A.)— FOODS. 

Patents. 

Caaein  ;    Manufacture  of .     C.  A.  Baechler,  Zurich, 

Switzerland.  Eng.  Pat.  0247,  Mar.  20,  1908. 
Skim  milk,  at  a  temperature  of  about  30°  C,  is  treated 
with  a  solution  of  calcium  chloride,  in  the  proportion  of 
(l-r,  part  of  the  salt  per  1000  parts  of  milk.  A  solution 
of  rennet  is  next  added  and  the  mixture  is  stirred 
Vigorously  as  soon  as  coagulation  commences.  When  the 
casein  has  been  finely  divided,  I  part  of  ammonia-alum 
dissolved  in  a  little  water  is  added  per  10(111  parts,  the 
mixture  is  heated  to  a  temperature  of  52°  C,  and  then 

eooled.  Hie  stirring  being  continued  meanwhile.  The 
casein  is  now  separated,  and  dried,  or  it  may  be  treated 
with  the  requisite  quantities  of  a  suitable  acid  or  alkali 
to  produce  acid-  or  alkali-casein.  The  casein  obtained 
by  the  process  is  in  a  finely  divided  condition  and  does 
not  require  grinding. — W.  P.  S. 

Dehydrating  food  substances  ;   Apparatus  for .     F.  T 

Stare,  Wisconsin,  C.S.A.  Eng.  Pat,  11,019,  May  2l' 
1908.     Under  Int.  Oonv.,  May  21,  1907. 

The  apparatus  consists  of  a  chamber  or  ohambers   to 

contain  the  food  or  other  substances,  a  condenser.  BJ1 
air    drier,    and     means    for    maintaining    a    current    of    air 

through  the  system.  The  dehydrating  chamber  consists 
"I  s   tunnel  communicating  by  apertures  along  its  top 

and    bottom    with    two    lines    leading    to   a    central    valve, 

by  which  the  direction  of  the  air  currenl  may  be  reversed 

J.  W.  II. 


Dryer  [for  fruit,   etc.].     K.    Weiss  and   H.   M.   Olbricht. 

Fr.  Pat.  389,765,  March  27,  1908. 
A  number  of  corrugated  metal  sheets  are  placed  in  a 
chamber  heated  by  steam  or  in  any  other  suitable  manner, 
and  form  a  system  of  narrow  vertical  passages  down  which 
the  materials  to  be  dried  slowly  pass  to  an  oscillating 
discharger  placed  below. — W.  H.  C. 

Butter  ;   Process  for  the  manufacture  of .     G.  V.  Frve. 

Fr.  Pat.  389,836,  May  2,  1908. 

Fresh  cream  is  cooled  and  submitted  to  the  action  of 
a  current  of  electricity  immediately  before  being  churned. 

— W.  P.  S. 

Milk  ;   Process  for  transforming into  a  solid  substance 

[electrical  insulator].     Fr.  Pat.  389,835.     See  XIA. 


(B.)— SANITATION;    WATER    PURIFICATION. 
Patents. 

Water  and  other  fluids  ;   Method  and  means  for  the  detection 
and   determination   of   impurities   and   dissolved   matter 

in .     W.  P.  Digby  and  C.  W.  V.  Biggs,  London. 

Eng.  Pat.  23,706,  Oct.  26,  1907. 

The  method  depends  on  the  measurement  of  the  electrical 
conductivity  of  the  water  or  other  fluid.  The  apparatus 
employed  consists  of  a  glass  tube  in  which  the  water 
to  be  tested  is  contained  ;  this  tube  may  be  U-shaped 
and  is  provided  at  its  lower  part  with  a  branch  pipe 
which  is  bent  upwards  and  has  a  funnel-shaped  end. 
The  water  is  poured  continuously  into  the  funnel  and 
leaves  the  limbs  of  the  U-tube  through  overflow  tubes, 
the  continuous  flow  preventing  bubbles  of  gas  from  collecting 
on  the  electrodes.  One  electrode  is  inserted  in  each 
limb  of  the  tube  and  the  current  used  may  have  an 
E.M.F.  of  from  50  to  200  volts.  The  electrodes  may  be 
made  adjustable  up  and  down  the  tube  in  order  that 
the  effective  length  of  the  path  of  the  current  may  be 
initially  adjusted  to  some  convenient  standard,  or  the 
electrodes  may  be  fixed  and  the  effective  area  of  the 
path  of  the  current  altered  by  inserting  a  rod  of  insulating 
material  in  the  tube.  The  conductivity  of  the  water  is 
indicated  by  means  of  an  ohmmeter,  and  the  apparatus 
may  be  used  for  such  purposes  as  detecting  the  presence 
of  salt  in  condensed  water  in  cases  where  sea-water 
is  employed  to  cool  the  condenser,  etc.  A  modified  form 
of  the  apparatus  is  also  described. — W.  P.  S. 

Sewage  or  water ;     Arrangements  and  apparatus   for   the 

purification  of ,     A.  Clark,  Leith,  and  T.  R.  Proctor, 

Edinburgh.     Eng.  Pat,  7072,  Mar.  31,  1908. 

The  process  relates  to  the  purification  of  sewage  at  the 
outfall  or  point  where  it  is  discharged  into  a  river,  after 
having  been  subjected  to  a  deodorising  and  disinfecting 
process  at  the  source.  The  sewage,  which  may  or  may 
not  be  mixed  with  flood-water,  passes  through  inclined 
settling  tanks  fitted  with  baffle-plates;  two  of  these 
tanks  arc  provided,  so  that  one  may  be  in  use  while  the 
other  is  being  cleaned.  Arrangements  are  made  for 
dealing  with  excess  of  Hood  water.  After  passing  through 
the  settling  tanks,  the  sewage  is  conducted  to  the  filters, 
which  consist  of  a  number  of  revolving  barrels.  These 
are  inclined  and  at  their  upper  part  contain  spiral-shaped 
buckets  so  that  the  falling  liquid  causes  the  whole  to 
revolve.  The  lower  part  of  the  barrels  is  constructed 
of  wire-gauze  sieves,  and  charcoal  or  other  filtering 
material  may  he  used  between  the  sieves.  Kach  filter  may 
be  brought  into  use  or  disconnected  for  cleaning  as 
desired,  the  filter-barrels  being  so  mounted  that  they 
in. n  he  tilted  when  it  is  necessary  to  empty  them. 
Chemical  reagents  may  he  added  to  the  sewage  before  it 
enters  the  filters.  Instead  of  the  revolving  barrels,  a 
stationary  gauze  cylinder  may  be  employed,  the  liquid 
passing  outside  this  in  a  downward  spiral  course.-     \V.  I*.  8. 

h'ml  [from  sewage  sludge],     Eng.  Pat.  2609.     Set   II. 
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(fll.)— DISINFECTANTS. 

Patks  i>. 

Disinfectant  and  insecticide,  and  process  of  producing  the 

same.     F.  \\".  Howorth.  London.      From  ('hem.  Fabriks- 

werke  Ges.  m.b.H..  Vienna.     Eng.  Pat.  20,3S7,  Sep.  L2, 

1907. 

The  disinfectant  is  prepared  by  adding  from  O05  to  0-3 

j*?r  cent,  of  chloropiorin,  or  other  nitro-nalogen  compound 

of  the  aliphatic  or  aromatic  series,  to  an  emulsion  of  soap. 

i.  formaldehyde,  naphthalene,  eamphor,  or  terpene. 

may  also  l>e  added  to  the  soapy  mass  or  emulsion. — W.  F.  S. 

Formaldchi/dt     disinfectant.      H.    Schneider.      Fr.    Pat. 

3S9.ST2.  May  4,  1908. 
A  LIQUID  disinfectant  is  obtained  by  mixing  a  solution 
of  formaldehyde  with  a  solution  of  potassium  resinate  ; 
the  product  should  contain  about  25  per  rent,  of  resin 
in  the  form  of  its  potassium  salt  and  about  11  per  cent. 
of  formaldehyde. — W.  P.  S. 

Formaldihyde  ;    Production  of  gaseous .     Farbenfabr. 

vorni.  P.  Bayer  and  Co.  Second  Addition,  dated 
April  18,  1908,  to  Fr.  Pat,  366,605,  May  26,  1906. 
Under  Int.  Cony.,  May  13,  1907. 

See  U.S.  Pat.  885,233  of  1908  ;  this  J.,  1908,  517.— T.  F.  B. 

XIX.— PAPER,  PASTEBOARD,  &c. 

Soda  cellulose  ;     By-products  in  the  manufacture  of . 

H.  Bergstiom  and  O.  Fagerlind.  Jarnkontorets  Annalen, 
1908,  575,  649.     Chem.-Zeit.,  1908,  32,  Rep.,  513. 

The  condensed  water  collected  during  the  "  blowing-off  " 
in  the  manufacture  of  cellulose  by  the  caustic  soda  process 
was  subjected  to  fractional  distillation.  The  authors 
found  in  it  hydrogen  sulphide,  methylmercaptan,  methyl 
sulphide,  ammonium  sesquicarbonate,  acetone,  and 
methyl  alcohol.  The  proportion  of  methyl  alcohol  is  so 
large  that  it  would  probably  pay  to  recover  it.  The 
oil  which  separates  from  the  condensed  water  consists 
mainly  of  turpentine  together  with  small  quantities 
of  the  substances  present  in  the  water.  The  crude  oil 
thus  obtained  from  the  treatment  of  fir  or  pine  wood 
contains  a  relatively  large  amount  of  methyl  sulphide, 
and  the  isolation  of  the  latter  in  the  pure  condition 
would  probably  prove  remunerative  in  large  works  if 
there  were  a  sufficient  demand  for  this  substance. — A.  S. 

Cellulose  and  its  derivatives  ;    Plastic  materials  from . 

[Cinematographic    films].     F.    J.     G.     Beltzer.     Monit. 

Scient.,  1908,  22,  648—662. 
After  a  discussion  of  the  probable  mode  of  formation 
of  cellulose  in  plants  and  of  the  structure  of  different 
forms  of  cellulose,  the  author  reviews  the  progress  which 
has  been  made  in  the  manufacture  of  celluloid  and 
substitutes  for  the  same.  Among  the  more  important  of 
these  celluloid  substitutes  are  those  derived  from  cellulose 
acetates,  since  the  latter  are  non-inflammable.  Under 
the  name  of  "  Zellith  "  (cellite)  (see  Eng.  Pat.  26,075 
of  1901,  this  J.,  1902,  1469  ;  also  Fr.  Pat.  317,008  of  1901 
and  Addition  thereto  and  Fr.  Pat.  371,447  of  1907,  this  J., 
1902,  873;  1903,  1015;  1907,  340),  a  celluloid  sub- 
stitute prepared  from  cellulose  acetate*  and  camphor 
has  been  introduced.  This  is  non-inflammable,  burning 
in  the  same  manner  as  wool :  it  did  not  flame  even  when 
exposed  for  10  mins.  to  the  electric  arc  under  the  conditions 
prevailing  in  cinematography,  and  is  thus  specially 
useful  for  the  manufacture  of  cinematographic  films. 
It  can  be  blown  like  glass,  and  can  thus  be  used  for  the 
production  of  "  unbreakable "  vessels  which  are  non- 
conductors of  electricity. — A.  S. 

Patent. 

Soda-cellulose   manufacture  ;      Process  for  'preventing  the 

odour   which   is   generated   during .     O.    Dietrich. 

1'at.  201.259,  Jan.  5,  1907.' 
I  U    noxious    odours    evolved    during    the    treatment    of 
wood,  esparto,  etc.,   with  alkaline  solutions  are  found  to 
be  mainly  due  to  sulphur  compounds,  the  formation   of 
which  is  brought  about,  to  a  great  extent,  by  the  atmos- 


pheric oxygen  present  in  the  apparatus.  It  is  therefore 
proposed  either  to  remove  the  air  from  the  apparatus  by 
exhaustion,  or  to  replace  it  by  carbon  dioxide  or  nitrogen. 

— T.  F.  B. 


XX.-FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS,  &  EXTRACTS. 

( 'inchona    alkaloids ;     Modification    of    Florences    method 

for  the  (h termination  of .     N.  H.  Cohen.     Pharm. 

Weekblad,  1908,  [37J ;  Apoth.-Zeit.,  1908,  23,  702— 
703. 
Althouoh  the  method  of  Florence  for  the  determination 
of  quinine  by  precipitation  as  oxalate  gives  unreliable 
results,  his  process  for  the  separation  of  the  "  total 
alkaloids,"  with  the  following  modifications,  rapidly 
affords  satisfactory  figures.  Five  grms.  of  finely  powdered 
cinchona  bark  are  moistened  in  a  closed  flask  with  125 
grins,  of  ether  ;  after  shaking,  5  c.c.  of  15  per  cent,  caustic 
soda  solution  are  added,  and  the  gross  weight  noted. 
After  macerating  for  1  hour,  with  agitation  every  5  mins., 
the  mixture  is  boiled  for  half  an  hour  under  a  reflux 
condenser.  When  cold,  the  original  weight  is  made  up 
by  adding  more  ether  ;  5  c.c.  of  water  are  added,  and  the 
whole  is  thoroughly  shaken.  As  much  as  possible  of  the 
ether  extract  is  then  decanted  into  another  flask,  and 
shaken  with  20  c.c.  of  lime  water.  After  separation, 
100  grms.  of  the  ethereal  layer  (  =  4  grms.  of  original  bark) 
are  transferred  through  a  pledget  of  cotton  wool  to  a  tared 
flask ;  the  ether  is  distilled  off,  and  the  residual  "  total 
alkaloids  "  weighed  after  drying  at  100°  C.  for  2  hours. 
If  the  amount  of  non-alkaloidal  impurity  in  this  residue 
need  be  determined,  it  is  re-dissolved  in  10  c.c.  of  2  per 
cent,  sulphuric  acid  and  shaken  with  two  successive 
quantities  of  10  c.c.  of  ether,  and  the  ether  extracts  are 
evaporated  in  a  tared  vessel. — J.  O.  B. 

Morphine    and    oxydimorphine ;     New    reagent    for    the 

identification  of .     Hoshida.     Jap.  Pharm.  J.,  July, 

1908  ;  Pharm. -Zeit.,  1908,  53,  702. 
A  fresh  solution  of  0-15  grm.  of  sodium  molybdate  and 
10  drops  of  formalin  in  30  c.c.  of  strong  sulphuric  acid  is 
employed.  With  oxydimorphine  this  gives  a  violet 
colour,  which  suddenly  changes  to  a  permanent  bluish- 
green,  and  is  destroyed  on  diluting  with  water.  With 
morphine,  the  violet  colour  at  first  formed  changes  to 
bluish-violet  and  finally  to  a  dull  green. — J.  O.  B 

Strychnine  standard  for  Nux  vomica  preparations.  R. 
Wright.  Brit.  Pharm.  Conference,  Aberdeen,  1908. 
Pharm.  J.,  1908,  81,  366;  Physiological  action  of 
brucine.  W.  E.  Dixon  and  W.  H.  Havey.  Ibid.,  367. 
It  was  formerly  considered  that,  since  brucine  in  quantity 
accompanies  strychnine  in  Nux  vomica  preparations,  until 
the  relative  physiological  value  of  the  two  bases  had  been 
definitely  determined,  the  "  total  alkaloids  "  should  be 
taken  as  the  basis  for  standardisation.  Pure  brucine 
has  now  been  prepared,  and  its  relative  toxicity  for 
mammals,  as  compared  with  that  of  strychnine  has  been 
found  to  be  as  4  :  33.  Moreover,  the  physiological  action 
of  brucine  is  quite  distinct  from  that  of  strychnine,  more 
nearly  approaching  that  of  methylstrychnine.  In  view 
of  this  great  physiological  difference,  a  strychnine  standard 
alone  should  be  adopted  for  Nux  vomica  preparations. 

—J.  O.  B. 

Hydrastis  canadensis  ;  Determination  of  hydrastine  in 
the  fluid  extract  or  rhizome  of .  P.  Roeder.  Apoth.- 
Zeit.,  1908,  23,  583. 
Six  grms.  of  the  fluid  extract  are  diluted  with  about  5  c.c. 
of  water,  and  evaporated  to  drive  off  the  alcohol.  After 
cooling,  2  c.c.  of  20  per  cent,  sulphuric  acid  are  added,  the 
mixture  being  allowed  to  stand,  with  occasional  agitation, 
for  from  one-half  to  one  hour.  Twenty  grms.  of  light 
petroleum  spirit  and  100  grms.  of  ether  are  added  ;  after 
well  shaking,  sufficient  10  per  cent,  solution  of  ammonia 
to  give  an  alkaline  reaction  (about  5  c.c.)  is  run  in,  and 
theiwhole  is  well  shaken  for  10  to  15  mins.  After  separa- 
tion, a  portion  of  the  ether  layer  equivalent  to  6  grms.  of 
the  original  extract,  is  decanted  and  shaken  with  25,  25, 
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10,  and  10  c.c.  of  0-5  per  cent,  hydrochloric  acid,  or  until 
a  drop  of  the  acid  liquid  gives  no  reaction  with  Mayer's 
reagent.  The  united  acid  extract  is  filtered  into  a 
separator,  the  alkaloid  is  liberated  with  excess  of  ammonia, 
and  extracted  with  50,  30,  10,  10,  and  10  c.c.  of  ether  in 
succession.  The  ether  solutions  are  evaporated  in  a  tared 
vessel,  and  the  residue  dried  at  100°  C,  is  weighed.  In 
the  case  of  the  rhizome,  6  grins,  of  the  drug,  in  finest 
powder,  are  extracted  with  ether,  and  the  ether  residue 
is  treated  as  above.  The  official  method  of  the  Ph.  G.  IV. 
is  stated  to  give  too  low  results. — J.  O.  B. 

Drugs,  alhdoidal,  and  their  fluid  extracts  ;  Standards  for 

.    J.  C.  Umney  and  C.  T.  Bennett.  Brit,  Pharm. 

Conference,    Aberdeen,    1908.       Pharm.  J.,    1908,   81, 
344—346. 

In  the  following  table,  the  minimum  standards  for  alka- 
loidal  contents  officially  recognised  for  crude  drugs  by  the 
British  Pharmacopoeia,  1898,  and  the  United  States 
Pharmacopoeia,  1900,  are  compared  with  results  obtained 
recently  by  analysis  : — 


U.S.P.  1900 

Crude  drugs 

Crude  drug. 

as  corrected. 

B.P.  1898. 

examined  recently. 

Aconite  root 

0-50% 

_ 

0-384— 0-576     % 

aconitine  T. 

aconitine  (6)* 

Belladonna — 

root 

0-45  %    T. 

— 

0-10—0-63     %    total 

alkaloids 

alkaloids  (19) 

leaf 

0-30  %    T. 

— 

0-287    and    0-31     % 
total  alkaloids 

Cinchona  . . 

5    %    total 

5—6  %  total 

1-61—7-17     %    total 

alkaloids  w. 

alkaloidsw. 
of    which 

alkaloids  (23) 

4-00  %  ether 

50  %  must 

soluble 

be  quinine 

alkaloids 

and  cin- 
chonidine 

Coca  leaves 

0-50  %  ether 

— 

0-12—1-42    %    alka- 

soluble 

loids  soluble  in  ether 

alkaloids,  t. 

(16) 

Colchicum — 

%  Colchicine. 

seed 

0-45  %    w. 
colchicine 

— 

0-60,  0-64 

corm 

0-35  %  col- 
chicine w. 

— 

— 

Conium 

0-50    % 

— 

0-55- — 0-76  %  coniine 

fruct. 

coniine    w. 

(4) 

Ouarana    . . 

3-50   % 

— 

3-56—4-2  %  alkaloids 

alkaloids  w. 

(9) 

Hydrastis  . . 

2-50    % 

— 

B.P.      fluid      extract 

hydrastine 

gave     2-07     grins. 

w. 

hydrastine     per 
100   c.c. 

Hyoscyamus 

0-08     % 

— 

0-085   % 

leaf 

alkaloids 

T. 

1-75  %  ether 

Ipecac,  root 



1-95—2-67     %     alka- 

soluble 

loids    soluble    in 

alkaloids 

chloroform  (10) 

.\'ux  vomica 

1-25    % 



Strych.     0-85,     1-36, 

strychnine 

0-95 

T. 

Tot.   alk.,    2-90,    2-16 
Strych.    0-82,    0-70 
Tot.  alk.,  1-68,  1-88 

Opium 

9-00  %  cry- 

9-5    %     to 

Moist  opium  :    9-1— 

stallised 

10-5  %  an- 

12-8   %    anhydrous 

morphine 

hydrous 

morphine  (17).    Dry 

w. 

morphine 

powder    (natural)  : 

Not      less 

12-1  —  15-3     %     an- 

than 7-5  % 

hydrous    morphine 

for  galeni- 

(10) 

cal*.      T. 

%  Alkaloids. 

Pilocarpus . . 

— 

— 

— 

Jaborandl 

— 

— 

0-455,    0-06,    0-145 

u.  I'.   .. 

micxophyl- 

0-50  %  alka- 

— 

0-00,  0-67 

lus 

loids        T. 

■elloanua 

— 

— 

0-185 

raci-muHH 

— 

— 

0-29 

Scopola 

0-50  %  alka- 
li. jiW        T. 

— 

Stramonium 

0-25    %     T. 

*  The  figures  in  brackets  show  the  number  ol  Samples  i\;i  iMMn-.l . 
The  letters  \v.  and  T.  Indicate  gravimel  i  lC  and  volumetric  methods 
of  determination  respectively. 

A  similar  table,  comparing  i In-  official  requirements 
for  alkaloids  in  fluid  extracts  of  the  two  pharmacopoeias 
is  given,  and  I  Ik-  methods  of  the  U.S.P.,  L 900,  are  criticised 
in  detail.     J.  o  I'.. 


Erytaurinfa  new  glucoside,  hydroly sable  by  emulsin,  from 
iln  leaser  centaury.  H.  Herissey  and  L.  Bourdier. 
J.  Pharm.  Chim.,  1908,  28,  252-255. 

The  powdered  plant  of  the  lesser  centaury  (Erythrea 
centaurium  Pers.)  was  extracted  with  alcohol,  and  a 
crystalline  substance  was  separated  from  the  residue  by 
means  of  water  and  ethyl  acetate.  This  substance  proved 
to  be  a  glucoside  hydrolysable  by  emulsin,  and  is  styled 
erytaurin  by  the  authors.  It  crystallises  in  masses 
of  small  colourless  crystals,  having  a  bitter  taste,  and  [n-'Jn 
=  -  131-6°  to  -  134-4°  in  ethyl  acetate.  A  solution  of 
erytaurin  becomes  dextro-rotatory  after  hydrolysis  by 
emulsin,  and  reduces  Fehling's  solution.  It  is  not 
precipitated  by  lead  acetate. — F.  Shdn. 

Arbutin  in  plants.  A.  Fichtenholz.  J.  Pharm.  Chim., 
1908,  28,  255—262. 

Extracts  from  the  leaves  of  the  bears'  whortle-berry 
(Arctostaphylos  uva  ursi  Spreng.,  Ericacece)  were  tested 
by  means  of  emulsin  and  the  effect  on  the  optical  rotation 
noted.  The  effect  of  emulsin  on  a  solution  of  arbutin 
was  also  examined.  The  diminution  of  the  optical 
rotation  was  slowest  for  an  extract  of  the  plant,  somewhat 
faster  after  removal  of  the  gallic  acid  by  means  of  lead 
acetate,  and  decidedly  faster  for  a  solution  of  arbutin 
itself.  The  aiithor  concludes  that  the  dried  leaves  of  the 
whortle-berry  contain  at  least  1-664  per  cent,  of  arbutin. 

— F.  Shdn. 

Oleuropein,    a    new   glucosidal   substance   from    the   olive. 

E.  Bourquelot  and  J.  Vintilesco.     Compt.  rend.,  1908, 

147,  533—535. 
The  presence  of  a  glucoside  in  the  olive-plant  (Olea 
europcea  L.)  was  suspected  by  the  change  in  optical 
rotation  produced  in  an  extract  by  the  action  of  emulsin. 
The  fresh  young  olives  were  extracted  with  hot  95  per  cent, 
alcohol,  the  alcohol  distilled  off,  and  the  residue  purified 
by  successive  extractions  with  ethyl  acetate  and  water. 
A  glucoside,  oleuropein,  was  finally  obtained  as  a  light- 
yellow  powder.  It  has  a  bitter  taste,  and  is  fairly  soluble 
in  cold  water  and  hot  alcohol,  insoluble  in  ethyl  acetate. 
Its  rotatory  power  is  [ii]d=  -  127"9°.  Its  aqueous  solution 
is  coloured  red  by  alkalis,  blood-red  by  concentrated 
sulphuric  acid,  and  green  by  ferric  chloride.  It  reduces 
Fehling's  solution.  When  hydrolysod  by  emulsin  or 
dilute  sulphuric  acid,  ^-glucose  is  produced.  The  glucoside 
is  also  present  in  the  leaves,  and  is  associated  with  emulsin. 

— F.  Shdn. 

Charas    of    Indian    hemp.     D.     Hooper.     Brit.    Pharm. 

Conference,    Aberdeen,    1908.     Pharm.    J.,    1908,    81, 

347—349. 
An  exhaustive  account  of  the  geographical  source,  method 
of  preparation,  commerce,  and  morphological  characters 
is  followed  by  the  results  of  the  chemical  analysis  of  a 
large  number  of  samples,  given  in  the  following  tabic. 
the  figures  denoting  percentages. 


Kind  of  charas. 


Yarkand    

Amballa  (Mashak) 

Amritsar  (Bhara)  . 

,,       (Mashak). 

Delhi  dust 

,,     Mashak    .... 

Bombay 

Grwalior   

Kumaoii  (wild).  .  .  . 

,,      (cultivated) 
Garwhal 

Almora 

Nepal   

,,      (Shahjahan!) 

Simla   Monica   .... 
Baluchistan,    L903. 

"  i '.m'iV.. 


Eashgar 


Alcoholic 

Vegetable 

Soluble 

extract. 

matter. 

ash. 

Sand. 

40-0 

18-2 

23-9 

11-4 

42-7 

12-9 

12-4 

26-2 

38-1 

14-9 

10-8 

29-8 

46-5 

12-6 

10-0 

27-3 

42-4 

17-9 

9-8 

25-9 

42-6 

18-8 

1  1-1 

23-2 

41-1 

11-3 

10-7 

211-5 

860 

20-2 

1  l-S 

27-3 

48-8 

27-7 

8-2 

17-7 

22-3 

52-0 

9-2 

7-4 

34-2 

10-80 

9-0 

3-0 

41-!) 

:(-•() 

7-9 

5-5 

86-9 

40-5 

10-5 

4-6 

44-6 

35-1 

S-2 

6-5 

'4-4 

37-7 

;>■,; 

4-1 

37-0 

82-D 

12-3 

9-3 

22-1 

l  !>•'.) 

14-S 

3S-C, 

22-0 

86-2 

20*8 

15-1 

24-2 

if.-it 

i:s-3 

39-3 

26-0 

21-1 

9-0 

31-0 

24'9 

27-3 

11-5 

25-8 

40-2 

21-1 

0*8 

16-8 

40-9 

ltl-3 

9*9 

2o-r, 

48-1 

16-6 

S-2 

H',-1 

Volatile 
matter. 


6-5 
5-8 
6-4 
3-6 

4-0 
4-3 
7-4 
4-6 
3-1 
9-1 
7-.-. 
7-7 
7-6 
6-6 
4-2 
9-4 
4-3 
0-9 
7-2 
9-3 
lo-:> 
12-7 
12-4 
12-0 
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The  amount  of  nitrogen  gives  no  indication  of  the  value 
of  the  drug;  it  appears  to  correspond  with  the  quantity 
of  insoluble  vegetable  matter  present.  Preparations 
of  charaa  give  very  Blight,  if  any.  indication  of  the  presence 
of  alkaloids,  although  extracts  of  bhang  and  of  ganja 
frequently  give  such  reactions.  The  amount  of  essentia! 
oil  corresponds  with  the  grade  of  the  drug:  but  the  pro- 
portion oi  resinous  oil  is  no  indication  of  value  ;  the  lowest 
grades  of  charas  give  the  most  extract.  The  iodine  value 
and  proportion  of  unsanonifiable  matter  in  three  samples 
of  alcoholic  extract  of  Kashmir  charas  were  found  to  be, 
for  the  former.  234.  231,  and  233  :  and  for  the  latter, 
B7*6,  844  and  83'6  per  cent.  Older  samples  of  charas 
showed  a  marked  diminution  of  the  iodine  value  of  the 
extract.  The  drug  gradually  loses  Strength  after  the 
first  year  :  in  the  second  year  it  is  sold  as  a  low-grade 
article,  or  is  mixed  with  a  fresh  supply,  and  after  3  or  4 
years,  it  no  longer  produces  intoxication.  Hundreds 
of  maunds.  which  have  become  useless,  have  to  be  burnt 
annually.  Physiological  experiments  showed  that  only 
one  sample  of  those  examined — a  specimen  of  the  best 
Amritsar  mashak — approached  in  activity  an  extract 
of  Bengal  ganja  which  was  taken  as  a  standard.  Repre- 
senting this  charas  as  32,  the  inferior  physiological  value 
of  the  other  samples  ranged  from  24  for  Delhi  mashak 
to  1  for  Gwalior  charas.  The  amount  of  alcohol-extract 
hears  no  relation  to  the  activity  of  the  drug.  The  variation 
in  activity  observed  at  different  times  is  attributed 
chiefly  to  the  age  of  the  samples,  and  not  to  adulteration. 
(See  also  this  J.,  1908,  874.)— J.  O.  B. 

Essential  oils.  Homopiperonal  and  its  derivatives.  F.  W. 
Semmler  and  K.  Bartelt.     Ber.,  1908,  41,  2751—2753. 

Safkot.  dissolved  in  benzene  and  mixed  with  water  was 
oxidised  by  means  of  ozone.  The  mixture  was  distilled 
with  steam,  and  the  aldehyde,  produced  in  the  reaction 
was  extracted  from  the  residue  by  means  of  ether.  The 
homopiperonal,  ('0Hs().j,  thus  produced,  boils  at 
U3  _144  ('.  at  10  mm.,  has  the  sp.gr.  1-295  at  20  C, 
iij,  =  1-571 17,  and  melts  at  69°  ('.  when  crystallised  from 
mcthvl  alcohol.  The  semicarhazone  melts  at  189°  ('., 
and  'the  oxime  boils  at  180°— 181°  C,  at  10  mm., 
and  melts  at  124° — 125°  C.  Homopipei-onylic  acid, 
(  .,HS04,  prepared  from  the  nitrile,  melts  at  127°  C. 
Homopiperonylic  alcohol,  C9H1003,  boils  at  156°  C.  at 
10  mm.,  and  has  nD=T54780.  Homopiperonylic  acid 
is  formed  in  the  oxidation  of  safrol  besides  homopiperonal. 

— F.  Shdjst. 

nlial    oil    i>l    parsley,     and     a     new     phenol     ether 
therein.     H.  Thorns.   Ber.,   1908,  41,  2753— 2701. 

<»ii.  was  distilled  from  the  seeds  of  French  parsley  (Petro- 
selimnn  sativum),  some  of  which  had  been  cultivated  in 
Germany.  The  principal  fraction  from  both  oils  contained, 
besides  small  quantities  of  apiol  and  myristiciri,  a  new 
phenol  ether,  l-allyl-2.3.4.5-tetramethoiybenzene,  melting 
.it  25  C.  When  oxidised  with  permanganate  this  phenol 
ether  yields  tetramethoxybenzenecarboxylic  acid,  m.pt. 
When  boiled  with  alcoholic  potassium  hydroxide, 
reduced  with  metallic  sodium,  and  nitrated,  a  nitro- 
eomjiound,  (_'GH(1  )C3H7(2.3.5)(OCHs)3(4)NO.,,  is  produced, 
which  melts  at  05    (.'. — F.  Shdn. 

Pine-i  of  Australia.  I.  R.  T.  Baker  and  H.  G.  Smith. 
Kov.  8oe.  .New  South  Wales,  Abstract  of  Proceedings, 
Aug.  1908,  ii I .  — — v. 

A  yield  of  OB  per  cent,  of  essential  oil  was  obtained  from 
the  foliage  of  the  Australian  pine,  Callitris  glauca.  The 
oil  contained  about  J2  to  10  per  cent,  of  bornyl  acetate 
and  geranyl  acetate.  The  principal  terpenes  are  d-pincne, 
rf-limonene,  and  dipentene.  The  sp.gr.  of  the  crude  '"I 
varies  between  0  8031  and  0  8782.  the  optical  rotation 
between  +22-7'  and  +31'3,  and  the  refractive  index 
between  1-4747  and  1-4779.  The  borneol  and  its  acetate 
are  dextrorotatory.  A  thick  oil  was  obtained  from 
the  timber  by  distillation,  and  this  was  found  to  contain 
col  and  a  new  phenol  styled  callitrol.  The  sandarac 
obtained  from  this  species  was  found  to  be  inferior 
to  that  obtained  from  C.  calcarata. — F.  Shdn. 


Sup  ran  nine  [adrenine],  synthetic  ;   Some  reactions  of . 

L.  Krauss.  Apoth.-Zeit.,  1908,  23,  701. 
The  author  states  that  synthetic  adrenine  dissolves  in 
strong  sulphuric  acid  with  the  production  of  a  yellowish 
tint  :  on  adding  a  few  drops  of  25  per  cent,  nitric  acid 
to  this,  a  yellowish-red  colour  appears.  On  sprinkling 
a  little  bismuth  subnitrate  over  the  yellowish  Sulphuric 
acid  solution,  a  brown  colour  changing  to  yellowish-red, 
is  obtained.  A  mixture  of  formalin  and  sulphuric  acid 
gives,  at  first ,  a  pink,  then  a  cherry  red  colour.  With 
Froehde's  reagent,  the  brown  shade  at  first  produced 
turns  greenish  alter  a  short  time.  Fuming  nitric  acid 
dissolves  adrenine  with  a  blood-red  colour,  fading  quickly 
to  yellow;  on  evaporation,  this  leaves  a  yellow  residue, 
which  gives  a  fine  bluish-green  reaction  when  moistened 
with  ammonia,  passing  to  dull  green.  Adrenine  dissolves 
in  Millon's  reagent  with  a  yellow  colour.  The  yellow 
solution  obtained  with  chlorine  water  is  changed  to  bright 
red  by  excess  of  ammonia.  Potassium  ferricyanide  solution 
is  coloured  yellowish-red  by  adrenine.  If  a  few  particles 
I  of  potassium  ferricyanide  be  dissolved  in  a  little  water, 
and  a  drop  or  two  of  ferric  chloride  solution  be  added, 
the  brown  solution  which  results  is  at  once  changed  to  a 
bright  bluish -green  by  adrenine.  If  a  trace  of  iodic  acid 
be  dissolved  in  a  little  water  and  a  little  chloroform  be 
added,  the  addition  of  adrenine  liberates  iodine  which 
colours  the  chloroform  pin*.  On  standing,  this  colour 
fades  from  the  chloroform,  and  the  aqueous  portion 
acquires  a  bright  rose  colour.  Certain  of  these  reactions 
show  a  resemblance  to  those  of  morphine.  (See  also  this 
J.,  1907,  342,  714.)— J.  0.  B 

Dichloro-ureu ;      Reactions   of .      F.    D.    Chattaway. 

Chem.  News,  1908,  98,  160. 
When  chlorine  is  passed  into  a  cooled  saturated  solution 
of  urea,  dichloro-urea.,  CO(NHCl)2,  is  produced  as  a 
white  crystalline  powder,  soluble  in  water,  alcohol,  and 
ether.  The  compound  is  fairly  safe  to  handle,  but  at 
83°  C.  liberates  nitrogen  chloride.  It  is  readily  hydro- 
lysed  by  acids  or  alkalis,  or  even  by  moist  air,  and  promises 
to  be  of  use  as  a  synthetic  agent,  being  very  reactive. 
For  instance,  with  excess   of  ammonia    it   gives   diurea, 

C0^NH.NH.  co 
0U<NH.NH>LU' 

which  separates  as  a  crystalline  powder,  and  this,  when 
heated  with  strong  sulphuric  acid  at  a  little  above  100°  C, 
further  hydrolyses  to  hydrazine  sulphate. — F.  Sodn. 

Catalytic  reactions  at  high  temperatures  and  pressures. 
XXI.  Decomposition  of  alcohols  in  presence  <>f  metallic 
oxides.  XXII  Catalytic  decomposition  of  acids.  W. 
Ipatjew.  J.  Russ.  Phys.-Chem.  Ges.,  1908,  40,  508— 
513,  514—518.     Chera.  Zentr.,  1908,  2,  1098—1100. 

From  a  study  of  the  catalytic  decomposition  of  tsobutyl 
alcohol  by  leading  it^  vapour  over  different  metals  and 
oxides,  the  author  draws  the  following  conclusions  :  — 
(1).  If  a  metal  is  capable  of  effecting  the  catalytic  de- 
composition of  alcohols  with  formation  of  aldehydes, 
its  oxides  usually  possess  the  same  property.  The 
catalytic  decomposition  of  the  alcohol  is  to  be  attributed 
to  the  action  of  water  and  the  metallic  oxide.  (See  this  J., 
1908,  084.)  (2).  The  catalytic  action  of  a  metal  (or  its 
oxide)  depends  upon  the  position  of  the  latter  in  the 
periodic  system.  For  the  production  of  aldehydes  from 
alcohols,  the  metals  may  be  arranged  in  the  following 
order : — zinc,  copper,  nickel,  cobalt,  iron,  manganese, 
chromium.  Zinc  is  the  best  catalyser ;  freshly-reduced 
copper  also  gives  good  results,  but  soon  loses  its  catalytic 
properties.  (3).  For  the  further  decomposition  of  the 
aldehydes  into  carbon  monoxide  and  saturated  hydro- 
carbons, the  order  is  :  nickel,  cobalt,  iron,  manganese  ; 
manganese  is  practically  inactive  in  this  respect,  and 
copper  and  zinc  have  very  little  effect.  (4).  Metals  and 
oxides  of  large  atomic  or  molecular  weight  (tungsten 
and  uranium  dioxide)  cause  decomposition  of  alcohols 
in  two  ways  :  into  aldehydes  and,  into  ethylene  hydro- 
carbons. A  further  decomposition  of  the  aldehyde  was 
not  observed  with  uranium  dioxide,  tungsten,  and  stannic 
oxide.  In  opposition  to  Senderens  (this  J.,  1907,  715), 
the  author  maintains  that  alumina  and  kaolin  are  the 
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simplest  and  best  catalysers  for  the  preparation  of 
ethylene  hydrocarbons  from  alcohols.  It  is  true  that 
red  phosphorus  accelerates  the  reaction,  but  the  products 
then  obtained  are  frequently  not  of  an  individual  character. 
For  example  with  alumina,  iaobutyl  alcohol  yields  only 
j'sobutylene,  whereas  in  presence  of  red  phosphorus,  a 
mixture  of  butylenes  is  obtained. 

Under  the  influence  of  catalysers,  acetic  acid  may 
decompose  in  two  ways,  yielding  respectively,  acetone  and 
hydrogen.  In  the  author's  experiments,  zinc,  iron, 
alumina,  sodium  hydroxide,  zinc  oxide,  and  the  carbonates 
of  zinc,  barium,  calcium,  and  strontium  were  used  as 
catalysers  at  temperatures  ranging  from  530°  to  570°  C. 
Under  the  most  favourable  conditions  the  ketone-decom- 
position  may  proceed  to  the  extent  of  75  per  cent,  of  the 
theoretical.  2CH3COOH  =  H20  +  C02  +  (CH3)2CO.  The 
best  catalysers  for  effecting  decomposition  in  this  manner 
are  the  carbonates,  zinc  oxide,  and  metallic  zinc. — A.  S. 

Mercurial  ointment  ;  Assay  of  commercial  samples  of . 

P.    H.    Crewe.     Brit.    Pharm.    Conference,    Aberdeen, 

1908.  Pharm.  J.,  1908,  81,  359—360. 
About  20  grms.  of  the  ointment  are  saponified  with 
10  grms  of  potassium  hydroxide  and  100  c.c.  of  methylated 
alcohol.  The  soap  formed  is  removed  by  washing  with 
hot  water,  and  the  residual  metallic  mercury  is  washed, 
first  with  alcohol,  then  witjj  ether,  and  weighed.  If  the 
globule  be  not  quite  bright,  it  is  treated  with  a  little 
hydrochloric  acid  to  remove  impurities.  A  number  of 
commercial  samples  examined  were  deficient  in  mercury. 

—J.  O.  B. ' 

Bismuth  ;   Compounds  of with  aliphatic,  hydroxy -acids. 

H.   Telle.     Arch.   Pharm.,    1908,  246,  484—503. 

Bismuth  subnitrate  was  dissolved  in  just  sufficient  nitric 
acid,  cooled  to  5°  C,  and  poured  into  a  solution  of  sodium 
hydroxide  at  the  same  temperature.  The  precipitate  of 
bismuth  hydroxide,  Bi(OH)3,  was  washed  by  decantation 
and  then  on  a  filter  till  free  from  alkali  and  nitrate  and 
pressed  dry  between  sheets  of  absorbent  paper  The 
same  product  is  obtained  when  the  alkali  is  added  to  the 
bismuth  solution,  if  of  the  same  concentration  and  at  the 
same  temperature.  Bismuth  hydroxide  obtained  in  (his 
way  was  used  in  the  following  preparations.  Freshly 
precipitated  bismuth  hydroxide  (30  grms.)  was  added  to 
30  grms.  of  lactic  acid  (sp.  gr.  1*21),  and  digested  on  the 
water-bath  till  solution  took  place.  After  standing, 
rhombic  tablets  of  bismuth  lactate,  BiC6H90e,  separated. 
These  crystals  are  soluble  with  difficulty  in  hot  or  cold 
water,  and  are  partly  decomposed  on  prolonged  boiling. 
If  the  above  quantities  of  acid  and  hydroxide  with  the 
addition  of  10  grms.  of  water  are  shaken  together  at  the 
ordinary  temperature,  solution  takes  place,  and  on 
standing,  crystalline  needles  of  a  hydrated  bismuth  lactate, 
BiC6H906,7H20,  separate  out.  'Phis  form  of  the  lactate 
is  soluble  in  about  10  parts  of  water.  On  exposure, 
the  substance  slowly  loses  water  and  the  solubility 
decreases.  The  aqueous  solution  on  standing  or  on 
boiling,  deposits  crystals  of  the  anhydrous  insoluble 
bismuth  lactate.  Bismuth  malate  was  made  by  boiling 
together  5  grms.  of  the  hydroxide,  and  10  grms.  of  malic 
acid  in  a  little  water.  The  white  precipitate  which 
remains,  was  found  to  consist  of  a  micro-crystal  I  me 
powder  of  bismuth  malate,  BiC4H3()r,,  H2(),  which  is 
almost  insoluble  in  water.  The  same  sn  list  mice  is  formed 
when  malic  acid  is  ;;<hlc<|  to  bismuth  hydroxide  dissolved 
in    cold    lactic    acid,    and    the    whole    boiled.      20    pails  of 

freshly  prepared  bismuth  hydroxide  were  allowed  to 
interact   with   a   concentrated   solution   of  20   parts   of 

tartaric   acid    [or   6  hours,   when   the   mass  of  line  needles, 

which    had    formed,    was    removed    and    washed.     The 

substance    obtained    was   acid    bismuth    tartrate, 

BiC8H9012,3H20, 
hardly  soluble  m  water,  but  soluble  in  Bodium  carbonate 
or  potassium  hydroxide.     It  is  also  formed  when  excess 

of   tartaric   aoid   solution    is  added   to   the   soluble    bismulb 

lactate  and  the  whole  boiled.  Sodium  carbonate  solution 
waa  saturated  with  bismuth  tartrate  and  the  liquid  evapo 

rated,     when    .i     mass    was    left    behind     which    could     be 

powdered  but  wliu  1 1  had  no  definite  composition.    Bismuth 


citrate.  BiC6H507,  was  made  by  boiling  10  parts  of 
freshly-prepared  bismuth  hydroxide  with  8  parts  of 
citric  acid  dissolved  in  a  little  water.  It  is  also  formed 
when  soluble  bismuth  lactate  is  boiled  with  a  concentrated 
solution  of  citric  acid. — F.  Shdn. 

Bismuth  salicylate  ;  Detection  of  free  salicylic  acid  in . 

J.  B.  P.  Harrison.     Brit.  Pharm.  Conference,  Aberdeen, 
1908.     Pharm.   J.,    1908,   81,   349. 

One  grm.  of  the  salt,  is  shaken  with  10  c.c.  of  methylated 
ether  of  sp.  gr.  0-720,  and  filtered.  The  ether  is  then 
evaporated,  and  the  residue  treated  with  0-5  c.c.  of  cold 
distilled  water.  The  presence  of  free  salicylic  acid  is 
indicated  by  the  production  of  a  violet  coloration  on 
adding  1  drop  of  dilute  ferric  chloride  reagent  to  this 
aqueous  solution.  The  official  test  of  the  British  Pharma- 
copoeia, viz.,  treatment  with  alcohol  and  filtering,  is 
valueless ;  since  the  solvent  causes  decomposition  of 
bismuth    salicylate. — J.  O.  B. 

Iron  arsenate,  official ;   Characters  of .     F.  B.  Power 

and  H.  Rogerson.     Brit.  Pharm.  Conference,  Aberdeen, 
1908      Pharm.  J.,  1908,  81,  340—342. 

The  official  description  of  the  British  Pharmacopoeia 
1 898  for  Ferri  Arsenas  as  "  ferrous  arsenate  Fe23As04,(iH20 
with  ferric  arsenate  and  some  iron  oxide,"  admits  the 
indefinite  nature  of  the  product.  After  drawing  attention 
to  the  numerous  processes  for  the  preparation  of  the 
compound  published  since  1828,  and  the  varying  formulae 
official  in  the  pharmacopoeias  of  different  countries  at 
the  present  time,  the  authors  give  the  results  of  the 
analysis  of  products  prepared  in  accordance  with  the 
directions  of  the  respective  pharmacopoeias.  In  addition 
to  these  preparations  two  representative  samples  of  the 
B.P.  product,  as  supplied  by  English  manufacturers, 
were  examined  : — 


Designation  of  preparation. 


Ferrous 
iron. 


Total 
iron. 


Arsenic 

(As). 


per  cent. 

per  cent. 

per  cent. 

British  Pharmacopoeia  (1898) 

7-11 

21-15 

28-58 

French             „                (1895) 

4-45 

20-87 

28-15 

Italian             „                (1892) 

9-10 

24-66 

28-09 

Spanish           „                (1905) 

6-38 

22-14 

29-70 

Commercial  specimen  

4-62 

26-31 

30-67 



4-48 

27-19 

29-76 

The  figures  obtained  respectively  for  ferrous  iron  and 
arsenic  in  the  product  prepared  according  to  the  B.P. 
method  indicate  that,  even  when  fresh,  it  consists  mainly 
of  ferric  arsenate. — J.  ().  B. 

Ferric   arsenate  ;     Soluble .     F.    B.    Power    and    H. 

Rogerson.      Brit.    Pharm.   Conference,   Aberdeen,    1908. 
Pharm.  J.,  1908,  81,  342—344. 

To  an  amount  of  ferric  citrate  solution  corresponding  to 
145  parts  of  the  anhydrous  salt,  100  parts  of  anhydrous 
sodium  arsenate  are  added,  and  dissolved  by  heating  on 
the  water- bath.  The  green  solution  is  evaporated 
to  a  syrup,  spread  on  glass,  and  dried.  The  bright 
green  scales  thus  obtained  are  completely  soluble  in  water, 
with  all  acid  reaction.  The  solution  gives  a  brown  colour, 
but  no  precipitate,  with  ammonia  solution.  For  technical 
purposes,  a  sufficiently  accurate  determination  of  the 
relative  amounts  of  iron  and  arsenic  may  be  mado  by 
decomposing  a  known  weight  of  the  compound  by  heating 

Wil  h  excess  of  10  per  cent,  sodium  hydroxide  solution.  The 
precipitated  ferric  hydroxide  is  collected,  dried,  and  ignited. 
The  arsenic  is  precipitated  from  the  filtrate,  in  the  usual 
manner,  with  magnesia  mixture  and  weighed  as  ammonio- 
magnesium  arsenate,  after  drying  at    loo     105    C,     Pol 

i c    accurate    determinations,    the    separated    iron    and 

arsenic  acid  may  be  titrated  iodomotrically.  The  com- 
pound should  contain  from  13  to  13-5  percent  of  arsenic, 
equivalent  to  from  ."!(  to  35  per  cent,  of  anhydrous  ferric 
arsenate.     <  »n  account   of  its  more  definite  composition, 

and    its     ready    solubility    in    water,    this     preparation     is 

preferable  for  medicinal  use  to  the  official  form  of  iron 
arsenate      •'   0.  B. 
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Jal<ip   resin   and  scammony    resin  ;     Valuation    of . 

W.  B.  Cowie.     See.  XIIIB. 

Scammony  resin,  Mexican  ;    Character*  of .     W.    B. 

Cowie   and    B.    M.    Brander.     See    XIILB. 

Patents. 

Chlotobenzahhht/dc?  ;  Process  for  separating  o-  and  p . 

Farbwerke   vorni.  Meister.  Lucius,  und   Briining.     Fr. 
Pat.  389,760    April  30,  11)08. 

It  is  stated  that  there  is  a  difference  of  about  5°  C.  between 
the  boiling  points  of  o-  and  n-chlorobenzaldehyde  ;  a 
careful  fractional  distillation  will,  therefore,  furnish 
initial  fractions  rich  in  o-ehlorobenzaldehyde,  and  later 
fractions  richer  in  the  p-compound.  The  two  compounds 
can  then  be  isolated  from  the  respective  fractions  by 
cooling,  the  motl.cr-liquors  and  intermediate  fractions 
being  again  distilled. — T.  F.  B. 

Active   principle    of    the  suprarenal  gland ;    Preparation 

of  pure  solutions  of  the .     M.  M.  Freund,  Berlin. 

Ger.  Pat.  200,920,  Nov.  21,  1906. 

Ix  order  to  prevent  the  risk  of  oxidation  and  coloration 
of  solutions  of  suprarenin  in  presence  of  air,  it  is  proposed 
to  reduce  the  solutions  electrolytically.  For  example, 
600  c.c.  of  extract  made  from  10  kilos,  of  the  fresh  glands 
are  filtered  and  reduced  electrolytically  for  one  to  two 
hours,  using  a  platinum  cathode  and  carbon  anode,  in  a 
porous  earthenware  cell.  The  solution  will  be  slightly 
acid  at  the  end  of  the  reduction. — T.  F  B. 

Pharmaceutical  preparations  ;  Production  of  dry,  palatable, 

oleaginous .     E.  Merck.     Ger.  Pat.  200,921,  Jan.  16, 

1907. 

Fresh  skim  milk  is  emulsified  with  the  desired  oil  (e.g., 
castor  oil,  cod-liver  oil,  lecithin  oil) ;  it  is  said  that  the 
product  can  be  evaporated  to  complete  dryness  without 
separation  of  the  oil.  The  emulsified  oil  is  said  to  resemble 
in  taste  ordinary  full  milk  or  cream. — T.  F.  B. 

Aromatic  carbonyl  derivatives  and  camphor;    Process  of 

making .     A.  Wack,  Belleville,  Assignor  to  Verona 

Chemical  Co.,  Xewark,  N.J.     U.S.  Pats.  898,942  and 
898,943,  Sept.  15,  1908. 

See  Fr.  Pat.  385,700  of  1907  ;  this  J.,  1908, 644.— T.  F.  B. 

Substances   containing  crude   tartar  ;    Process   of  treating 

.     V.  J.  Garin,  Annemasse,  and  F.  David,  Cette, 

Assignors    to    Cie.    Franc,    des    Produits    Tartriques, 
Beziers,  France.     U.S.  Pat.  898,866,  Sept.   15,   1908. 

See  Addition  to  Fr.  Pat.  374,276  of  1906  ;  this  J.,  1908, 
712—  T.  F.  B. 

Eugenol    and    isoeugenol    compounds    for    internal    use  ; 

Process  for  making .     H.  Belart.     Fr.  Pat.  389,889, 

May  4,  1908.     Under  Int.  Conv.,  June  15,  1907. 

See  Eng.  Pat.  9246  of  1908  ;  this  J.,  1908,  998.— T.  F.  B. 


XXI.-  PHOTOGRAPHIC     MATERIALS    AND 
PROCESSES. 

Silver-gel  in  photographic  films.  Liippo-Cramer.  Z. 
Chem.  Ind.  Kolloide.  1908,  3,  135—136.  (See  also 
this  J.,  1908,  959.1 

The  silver  image  obtained  by  physical  development 
with  the  silver-th'ocyanate  mixture,  possesses,  like 
Liesegang's  "  B  "-form,  a  very  small  adsorption  capacity. 
If  the  silver  is  dissolved  out  by  means  of  chromic  acid,  etc., 
only  a  slight  residue  is  left,  whereas  the  silver  image, 
developed  in  the  usuai  way,  leaves  a  considerable  quantity 
of  residue,  consisting  of  an  adsorption  compound  of  the 
silver -gel  with  silver  bromide  and  sulphide.  If  a  negative 
be  developed  "  physically  "  with  acid  metol-silver  solution, 
and  the  silver  removed  by  chromic  acid,  a  feeble  yellow 


image  remains;  but  if  tho  negative  is  fixed  after  the 
development,  tho  blue  colour  disappears:  if  the  silver 
is  now  removed,  a  strong  brown  residue  remains.  Thus 
liu'tol  produces  a  silver  of  similar  gel-structure  to  that 
formed  by  ordinary  chemical  development,  viz.,  a  very 
adsorbent,  highly  coloured  silver.  The  behaviour  of  tho 
silver-gel  towards  mercuric  chloride  and  other  substances 
throws  light  on  the  structure  of  the  various  images.  The 
image,  obtained  in  the  ordinary  way,  by  chemical  develop- 
ment, is  usually  described  as  "  coarse-grained  "  ;  in  reality, 
it  must  be  of  very  fine  structure,  as  shown  by  its  great 
chemical  and  adsorptive  activity.  On  the  other  hand, 
images  which  appear  on  microscopical  examination  to  be 
of  fine  grain  are  really  coarse  and  more  compact  in 
structure,   as  indicated   by   their   chemical  properties. 

Silver  bromide  collodion  emulsions  give,  on  develop- 
ment, a  silver-gel  analogous  to  "  B  "-silver.  The 
behaviour  of  these  emulsions  with  the  various  developers, 
and  the  influence  of  sulphites  on  the  development  (which 
is  very  similar  to  their  influence  on  silver  solutions), 
indicate  that  collodion  has  very  much  less  true  emulsifying 
power  than  gelatin.  Collodion  emulsions  develop  more 
rapidly  than  gelatin  emulsions,  but  the  deep  black  deposit 
produced  with  the  latter  is  never  obtained  with  collodion. 
By  development  of  a  gelatin  and  a  collodion  emulsion, 
of  similar  sensitiveness,  with  metol  and  sodium  carbonate, 
the  gelatin  appears  to  be  twice  as  sensitive  as  the  collodion, 
but  on  physical  development,  after  fixing,  the  collodion 
emulsion  is  at  least  three  times  as  sensitive,  the  grain 
being  larger.  It  thus  appears  that  on  exposure  to  light, 
more  "  silver-germ  "  is  formed  in  the  collodion  emulsion, 
whereas  more  silver  relatively  is  reduced  by  chemical 
development  in  the  gelatin  emulsion,  a  further  instance 
of  the  great  influence  of  the  colloid  in  emulsions. — T.  F.  B. 

Cellulose  and  its  derivatives  ;   Plastic  materials  from  ■ — ■ — . 
[Cinematographic  films.']    F.  J.  G.  Beltzer.     See  XIX. 

Patents. 

Developing  and  fixing  photographic  negatives  or  positives 

on  any  sensitive  surface  in  daylight ;    Product  for . 

F.  Jeannot  and  M.  Bremner.     Fr.  Pat.  390,265,  July  23, 
1907. 

It  is  stated  that  combined  developing  and  fixing  solutions, 
which  can  be  used  in  full  daylight,  are  obtained  by  adding 
a  picrate,  especially  that  of  sodium  or  magnesium,  to  the 
solution.  The  following  example  is  given : — Picrate, 
81  grins.  ;  anhydrous  sodium  sulphite,  544  grms.  ;  sodium 
thiosulphate,  250  grms.  ;  diaminophenol,  125  grms. 
Four  grms.  of  the  mixture  are  dissolved  in  100  c.c.  of 
water.  A  thiocyanate  or  cyanide  may  also  be  added 
if  desired.— T.  F.  B. 

Aralkyl-para-aminophenols  and  their  use  as  photographic 

developers ;    Manufacture   of .     A.    Zimmermann, 

London.     From   Chem.    Fabr.    auf   Actien,   vorm.    E. 
Schering,  Berlin.     Eng.  Pat.  20,050,  Sept.  7,  1907. 

See  Fr.  Pat.  382,367  of  1907  ;  this  J.,  1908,  246.— T.  F.  B. 


XXII.— EXPLOSIVES,  MATCHES,  &c. 

Explosion  which  occurred  on  June  23rd,  at  the  premises 
occupied  by  The  Mersey,  Weaver  and  Ship  Canal  Carrying 
Company,  Ltd.,  in  Dawson  Street,  Hulme,  Manchester  ; 
Circumstances  attending  an .  Major  A.  'Cooper- 
Key,  H.M.  Chief  Inspector  of  Explosives. 

The  warehouse  in  which  the  fire  broke  out,  contained 
some  32  tons  of  sodium  chlorate,  stored  in  wooden  barrels, 
lined  with  stout  blue  paper,  and  in  addition,  in  other  parts 
of  the  shed,  were  12  tons  of  potassium  chlorate,  and 
1£  tons  of  barium  chlorate  similarly  packed.  In  a  yard 
adjoining  the  building,  there  were  some  28  barrels  of 
varnish.  During  the  course  of  the  fire,  three  distinct 
explosions  took  place.  The  Inspector  considers : — 
(1),  that  the  fire  was  undoubtedly  originated  by  the 
friction    of   a    workman's   boot   on   a   mixture   of   alkali 
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chlorate  and  organic  dust  on  the  floor  of  the  warehouse, 
the  presence  of  this  mixture  being  proved  beyond  question 
by  the  rapid  spread  of  the  flame  when  rubbed  with  the 
foot ;  (2),  that  one  of  the  explosions  was  undoubtedly 
due  to  the  mixture  of  fused  chlorate  and  varnish,  and 
the  other  two  were  most  probably  caused  by  one  or  more 
barrels  of  chlorate,  which  had  up  till  then  been  partially 
protected  from  the  heat,  falling  into  the  heart  of  the 
intensely  hot  furnace  resulting  from  wooden  staves 
burning  in  oxygen.  It  is  suggested  in  order  to  minimise 
the  risk  of  accidents  such  as  these,  that  the  following 
precautionary  measures  should  be  taken.  (1).  The 
elimination,  so  far  as  may  be  possible,  of  combustible 
material  in  the  packages  containing  chlorate.  (2).  The 
establishment  of  separate  buildings,  of  fireproof  con- 
struction, for  the  storage  of  chlorate.  (3).  Absolute 
cleanliness,  i.e.,  the  outside  of  the  kegs,  and  the  floor 
and  walls  of  the  store  should  be  kept  clear  of  all  dust 
and  dirt,  and  no  one  should  enter  the  building  in  his 
ordinary  boots.  Either  these  should  be  taken  off  or 
"  overshoes "  should  be  provided  as  in  a  gunpowder 
magazine. — G.  W.  McD. 

Patents. 

Explosive.     B.  E.  D.  Kilburn.     Fr.  Pat.  389,905,  May  5, 
1908.     Under  Int.  Conv.,  May  6,  1907. 

See  Eng.  Pat.  10,510  of  1907  ;  this  J.,  1908,  961.— T.  F.  B. 

Cartridges   and   explosive   charges    containing   ammonium 

nitrate  ;    Process   for  making .     J.    F.    Lehmann. 

Fr.  Pat.  390,381,  May  19,  1908. 

See  Eng.  Pat.  351  of  1908  ;   this  J.,  1908,  922.— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 

APPARATUS. 

Patents. 

Inflammable  gases  in  air  ;    Apparatus  for  detecting  , 

A.    Philip   and   L.    J.    Steele,    Portsmouth.     U.S.    Pat. 
899,068,  Sept.  22,  1908. 

See  Eng.  Pat.  22,129  of  1906  ;  this  J.,  1907,  1212.— T.  F.  B. 

Gaseous  mixtures  ;    Apparatus   for  automatically    sucking 

,  into  an  apparatus  ;    and,  for  forcing  them  into  an 

absorbing-  and  collecting  vessel.     R.  and  T.  Garternieht. 
Ger.  Pat.  201,048,  July  4,  1907. 

The  object  of  the  invention  is  to  automatically  suck  into 
a  gas  analysis  apparatus,  at  frequent  intervals,  equal 
quantities  of  a  gaseous  mixture,  and  to  force  this  through 
an  absorbing  liquid,  whereby  one  of  the  constituents  is 
retained.  The  essential  feature  consists  in  causing  the 
liquid  which  overflows  from  the  measuring  vessel  for  the 
unabsorbed  residue,  to  pass  into  a  receptacle  containing 
a  float,  which  controls  the  valves  regulating  the  intro- 
duction of  the  working  liquid,  the  gas-inlet,  and  I  he 
discharge-pipe  for  the  working  liquid. — A.  S. 

IN  ORG  A  NIC'—Q  UA  LIT  A  TI I  K. 

Colloid  reaction  for  some  metallic  salts  ;    A  very  sensitive 
.     E.  Stiasny.     See    XIV. 

Ammonium   sulphate  ;    [Detection  of  impurities  in  • ]. 

F.  J.    Lloyd.     See  XV. 

INORG.  I  NIC—QUA  XT  IT.  1 77  VE. 

Sulphur  in  i>i>j  iron  anil  steel;    determination  of by 

tin    hydrogen,  jet  method.     R.    Boiling.     8ee,   X. 


Bronze,   brass,   and  similar  alloys  ';     Analysis   of , 

E.    Schiirmann    and    H.    Arnold.     Chem.-Zeit.,    1908, 
32,  886—887. 

The  authors  find  that  copper  may  be  separated  from 
antimony  by  electrolysis,  in  the  presence  of  a  mixture 
of  nitric  and  tartaric  acids,  and  have  devised  the  following 
methods  for  the  analysis  of  bronze,  brass,  and  similar  alloys. 
Bronze. — The  metal  is  treated  with  5  c.c.  of  a  50  per  cent, 
solution  of  tartaric  acid,  and,  for  1  grm.  of  copper,  4  c.c.  of 
nitric  acid  (sp.  gr.  1-4)  are  gradually  added  with  continuous 
stirring,  the  mixture  being  kept  cold  ;    then  a  further 
7  c.c.  of  nitric  acid  are  added  to  the  clear  solution,  which 
is  made  up  with  water  to  100  c.c. .  The  copper  is  deposited 
from    the    solution    by    electrolysis,    Frary's    apparatus 
(this  J.,  1907,  875)  being  conveniently  used  ;    the  anode 
is   cooled    by   being   wound  round  a   test-tube   through 
which  a  stream  of  water  is  made  to  pass,  and  the  cathode 
is  of  platinum  gauze  fitting  the  vessel  as  closely  as  possible; 
the  separation  takes  about  an  hour  with  a  current  of  l-f> 
amps,  at  4  volts.     A  trace  of  tin,  present  in  the  copper 
deposit,    is    determined    by    dissolving    in    nitric    acid, 
evaporating,  and  boiling  with  water    to  precipitate  the 
stannic   acid.     The   solution,   after   electrolysis,  is   mado 
distinctly    alkaline    with    potassium    hydroxide    and    is 
treated,    according    to    Finkener's    method,    with    very 
dilute  potassium  sulphide  solution  ;    the  small  quantity 
of  copper  remaining  and  any  lead  are  thus  precipitated 
as  sulphides,  which  are  separated  in  the  usual  manner,  the 
metals  being  weighed  as  oxide  and  sulphate  respectively. 
The  filtrate  is  boiled  for  10  minutes  with  0-5  c.c.  of  30  per 
cent,    hydrogen   peroxide   and   is   then   neutralised   with 
oxalic  acid,  an  additional  5  grms.  of  oxalic  acid  are  added, 
the  solution  is  diluted  to  400  c.c,  and  hydrogen  sulphide 
passed  through  the  boiling  liquid  for  30  minutes ;  antimony 
is  thus  precipitated  as  sulphide,  and  this  is  filtered  off. 
dissolved  in  sodium  sulphide,  and  the  metal  precipitated 
on  a  roughened  sheet  of  platinum.     Excess  of  ammonia 
is  added  to  the  filtrate  from  the  antimony  sulphide,  the 
solution  is  acidified  with  acetic  acid,   and  the  tin  pre- 
cipitated with  hydrogen  sulphide  in  the  be  'ing  solution  ; 
the    precipitated    sulphide    is    washed    many    times    by 
decantation   with  hot,   very  dilute  acetic   acid  solution 
containing  ammonium  sulphate  and  hydrogen  sulphide, 
and  is  then  ignited  to  stannic  oxide.     Brass  is  dissolved 
in  the  same  way  and  the  copper  removed  by  electrolysis  ; 
the  liquid  is  then  neutralised  with  ammonia,  and  the  tin, 
remaining  copper,  lead,  antimony,  and  arsenic  are  pre- 
cipitated with  hydrogen  sulphide,  after  making  strongly 
acid   with   sulphuric   acid.     The  sulphide   precipitate   is 
filtered  off,  dissolved  in  a  mixture  of  bromine  and  hydro- 
chloric   acid,    and    the   solution    treated    by    Finkener's 
method,   and  then  as  above.     The  filtrate  is  boiled  to 
remove   hydrogen   sulphide,   neutralised   with   ammonia, 
and    the    zinc    precipitated    from    formic    acid    solution. 
The  filtrate  from  the  zinc  is  treated  by  known  methods 
for  the  determination  of  nickel,  iron,   etc.     Analyses   of 
alloys  containing :  copper  40 — 50  per  cent.,  tin  45 — 55, 
and  antimony  5 — 10  per  cent,  may  also  be  made  by  the 
above  method. — F.  Sodn. 


ORGANIC— Q  UA  LIT  ATI  VE. 


Colloid  renctioii  for  some  metallic  xtil/s  ;  .  I  very  sensitive • 

[Detection  of  sulphite-cellulose  waste  lyes  in  tanning  extracts! 
E.  Stiasny.     See  XIV. 


Morphine    and    oxydimorphine ;     New    reagent    for    the 
identification  of .     Hoshida.     Sec  X  X. 


Sit/nun nine  \ii<lr<  /ii/n  \.  synthi  tic  ;    Some  reactions  of . 

L    Krauss.     See  XX. 


Hismntli  salicylate  ;   Detection  <>l  free  salicylic  add  m 
J.   l».  l>.   Harrison,    See  XX. 


vol.  xxvii..  No.  20.]      Cl.  XXIV.— SCIENTIFIC   &   TECHNICAL   NOTES.       TRADE    KKI'ORT. 


1043 


ORG  A  NIC—QUA  XT1 TA  77 VE. 

Nitrogen  with  carbon,  hydrogen,  etc,  in  organic  compounds  ; 

Simultaneous  dttcrmination  of by  the  method  of 

simplified  elementary  nnalutia.  .M.  Dennstedt  and 
F.  EUaaler.  Ber.,  1908,  41.  2778—2782.  (See  also 
this  J..  1908,  867.) 

The  method  consists  in  carrying  out  the  combustion  of 
.m  organic  substance  in  an  atmosphere  of  pure  oxygen 
and  absorbing  the  excess  of  this  in  a  solution  of  cuprous 
chloride  in  hydrochloric  acid.  The  nitrogen  gas  is 
collected  as  usual  and  any  lend  nitrate  that  is  formed  is 
extracted  from  the  lead  peroxide  with  33  per  cent,  alcohol, 
the  solvent  evaporated,  the  residue  weighed,  and  the 
nitrogen  content  calculated  as  gas.  The  oxygen  is 
prepared!  by  heating  potassium  permanganate  in  a  tube 
connected  with  the  combustion  tube  and  a  rubber  globe 
is  interposed  by  means  of  a  three-way  tap  in  order  to 
regulate  the  stream  of  oxygen  by  altering  the  pressure 
on  it.  If  sulphur  is  present  in  the  substance,  it  is  estimated 
in  the  alcoholic  extract  of  the  lead  peroxide  ;  halogens 
are  estimated  by  means  of  molecular  silver,  which  follows 
the  lead  peroxide  in  the  tube  ;  salts  of  silver,  platinum, 
etc..  leave  a  residue  of  the  metal  in  the  boat. — J.  C.  C. 

Acetate    of    lime ;     Commercial    analysis    of .     W. 

Fre6enius  and  L.  Griinhut.     See  III. 

Dissolved  hide  substance  in  soak  and  lime  liquors  ;   Rapid 

method    for    the    determination    of .     E.    Stiasny. 

See  XIV. 

Leather;  Method  of  testing .     W.  Fahrion.     See  XIV. 

Sugar   in    saturation    mud ;    Determination   of .     F. 

Herles.     See  XVI. 

Final     attenuation    and    malt    analysis.     O      Pankroth. 
See  XVII. 

Cinchona   alkaloids ;     Modification   of    Florence's   method 
for  the  determination  of .     N.  H.  Cohen.     See  XX. 

Hydrastis    canadensis ;     Determination    of   hydrastine    in 
the  fluid  extractor  rhizome  of .     P.  Roeder.     See  XX. 


Mercurial    ointment ;     Assay    of 
See  XX. 


P.    H.    Crewe. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Sunlight ;      Catalytic    reactions    of .     C.     Neuberg. 

Biochem.  Zeits.,  1908,  13,  305—320. 

Uranium  oxide  and  uranyl  salts  have  the  power  of 
catalytically  accelerating  the  action  of  light.  Uranyl 
compounds  under  the  influence  of  light,  are  reduced  to 
a  mixture  of  uranous  and  uranic  hydroxides  according 
to  A.  Bach  and  H.  Euler.)  In  the  author's  experiments, 
in  most  cases,  1 — 5  grms.  of  the  substance  under 
examination  were  dissolved  in  100  c.c.  of  water  con- 
taining 0-5 — 1  per  cent,  of  a  uranyl  salt.  Under 
the  action  of  sunlight,  visible  change  took  place 
sometimes  within  a  few  minutes,  and  in  other  cases  after 
a  few  hours,  whereas  in  control  experiments  with  uranyl 
salts  in  the  dark,  and  without  uranyl  salts  in  sunlight, 
no  change  was  produced.  The  results  obtained  with 
62  different  substances  are  set  out  in  a  table.  The  action 
is  an  oxidising  one.  Alcohols  yield  aldehydes,  and  poly- 
alcohols  give  hydroxya!dehyde8  or  hydroxyketones. 
From  acids  there  are  produced  aldehydic  and  ketonic 
compounds,  in  part  containing  the  same  number  of 
carbon  atoms  as  the  original  acid,  and  in  j>art  a  lesser 
number.  Monosaccharides  are  partly  converted  into 
osones,  disaccharides  and  polysaccharides  and  glucosides 
are  hydrolysed.  a-Amino-acids  lose  ammonia  and  are 
converted  into  aldehydes  containing  an  atom  ot  carbon 
less.     Glycerides  are  partially  hydrolysed.     Peptones  and 


proteins  are  first  partially  hydrolysed,  and  the  resulting 
aiiiino-aeids  converted  into  aldehydes  or  aldehyde-acids. 

—A.  S. 

Colloidal     chemistry.      H.     R.     Procter.     British     Assoc. 
Dublin,  1908. 

Tuk  differences  between  the  colloidal  and  crystalloidal 
state  were  first,  pointed  out  by  Graham,  who  introduced 
most  of  the  nomenclature  now  in  use,  such  as  "  sol  "  and 
"  gel "  for  the  apparent  solution  and  the  precipitate. 
Since  sodium  and  potassium  chlorides  have  been  obtained 
in  colloidal  form  in  organic  solvents,  it  is  no  longer  possible 
to  distinguish  between  colloida  and  crystalloid  substances, 
but  only  between  the  colloid  and  crystalloid  state. 
Colloid  "  sols  "  are  unstable  and  liable  to  separate  into  the 
"  gel  "  and  the  pure  solvent.  The  organic  colloid  sols 
approach  very  closely  to  true  solutions  and  are  usually 
more  stable  than  inorganic  sols.  Inorganic  sols  are 
invariably  suspensions  of  very  finely-divided  substances 
in  media  in  which  they  are  extremely  insoluble.  The 
nature  of  a  sol  may  often  be  changed  by  oxidation,  reduc- 
tion, or  chemical  substitution  without  destroying  its 
colloidal  character.  The  ultramicroscope  has  rendered 
many  details  of  colloid  sols  accessible  to  direct  observa- 
tion. Inorganic  sols  are  flocculated  and  precipitated 
by  the  addition  of  electrolytes.  Organic  sols  are  much 
less  sensitive  in  this  respect  but  are  frequently  flocculated 
by  the  addition  of  organic  solvents  to  which  inorganic 
sols  are  indifferent.  When  a  colloid  sol  is  precipitated 
by  an  electrolyte,  the  resulting  gel  always  contains  a  small 
and  apparently  definite  quantity  of  the  precipitating 
ion  of  opposite  sign  to  the  particles,  which  cannot  be 
removed  by  washing.  This  phenomenon  is  termed 
"  co-precipitation "  or  "  adsorption."  Flocculation, 
whether  by  added  electrolytes  or  by  other  colloids,  is 
dependent  on  the  neutralisation  of  the  charges  of  this 
particles.  Some  colloids  have  a  protective  action  in 
preventing  other  colloids  from  being  precipitated  :  this 
is  particularly  marked  in  the  effect  of  organic  colloids  on 
inorganic  sols.  It  is  probably  due  to  the  actual  coating 
of  the  particles  of  the  sol  with  the  protective  substance. 
The  colour  of  metallic  hydrosols  is  often  intense  and  varies 
with  their  condition,  especially  on  approaching  flocculation. 
The  drying  of  gels  is  usually  a  continuous  process,  proceed- 
ing rapidly  at  first  but  gradually  becoming  slower,  and  the 
vapour  pressure  becomes  lower  as  dryness  is  approached. 
In  most  cases  organic  sols  are  simply  viscous  liquids  which 
on  concentration  become  more  and  more  viscous,  until 
they  reach  a  practically  solid  form.  Conversely  in  the 
solid  form  they  absorb  water  and  pass  back  without  break 
to  the  viscous  condition.  Cellulose  and  many  animal  and 
vegetable  tissues  swell  but  do  not  dissolve  without 
hydrolysis  or  other  chemical  change  and  may  be  viewed 
as  irreversible  jellies.  The  pressures  exerted  in  the  early 
stages  of  colloid  swelling  are  very  large.  The  phenomenon 
of  "  semi-permeability "  is  frequently  exhibited  by 
colloid  gels  and  jellies.  Dilute  acids  and  alkalis  greatly 
raise  the  maximum  swelling  of  gelatin.  The  report  gives 
a  clear  and  concise  account  of  the  present  state  of  the 
science.— E.  F.  A. 


Trade  Report. 

German  chemical  exports  for  the  first  half  of  1908.     Chem. 
Ind.,  Aug.,  1908. 

German  chemical  exports  during  the  six  months  ended 
June  30,  1908,  included  the  following  items  : — The  unit 
of  weight  is  100  kilos.,  the  unit  of  value  is  1,000  marks. 
The  figures  for  the  corresponding  period  of  1907  are 
given  in  brackets  for  comparison.  Alizarin  and  alizarin 
dyes,  quantity  (48,215)  34,795,  values  (10,837)  8,048; 
aniline  and  other  tar  dyes  (221,856)  189,526,  (57,017) 
48,708;  carbolic  acid  (17,337)  20,901,  (1,198)  1,444; 
potassium  chloride  (601,687)  597,867,  (8,724)  8,669; 
indigo,  natural  and  artificial  (74,650)  72,888,  (19,409) 
18,951  ;  potash,  also  wool-volk  ash  (66,922)  58,983, 
(2,409)  2,123. 
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NEW  BOOKS. 


[Oct.  31.  1908. 


New  Books. 

Technical  Methods  of  Chemical  Analysis.  Edited 
by  George  Lunge,  Ph.D.,  Dr.  Ing.,  Emeritus  Professor 
of  Technical  Chemistry,  Federal  Polyt.  School,  Zurich, 
in  collaboration  with  37  authorities.  English  Trans- 
lation from  the  latest  German  edition,  adapted  to 
English  conditions  of  manufacture.  Edited  by  Charles 
Alexander  Keane,  D.Sc.,  Ph.D.,  Principal  and  Head 
of  the  Chemistry  Department  of  the  Sir  John  Cass 
Technical  Institute,  London,  in  collaboration  with 
T.  L.  Bailey.  C.  O.  Bannister,  E.  J.  Bevan,  W.  Burton, 
W.  A.  Caspari,  H.  G.  Colman,  J.  T.  Conroy,  C.  F.  Cross, 
G.  J.  Fowler,  A.  G.  Green,  O.  Guttmann,  A.  D.  Hall, 
J.  Hiibner,  W.  J.  Lambert,  J.  Lewkowitsch,  A.  R.  Ling, 
C.  A.  Mitchell,  F.  B.  Power,  H.  R.  Procter,  H.  J.  L. 
Rawlins,  W.  F.  Reid,  P.  Schidrowitz,  A.  Smetham,  W. 
Thomason.  Vol.  I.  Parts  I.  and  II.  Gurney  and 
Jackson,  10,  Paternoster  Row,  London.  1908.  Price 
52s.  6d.  net. 

Royal  8vo,  Part  I.  containing  519  pages  of  subject 
matter,  and  146  illustrations,  whilst  Part  II.  contains  45G 
pages  with  55  illustrations.  The  subject  matter  is 
classified  as  follows  : — Part  I.    (A.),   General  Methods 

USED    IN    TECHNICAL    ANALYSIS.        (B.),    SPECIAL    METHODS 

of  technical  analysis,  (i.),  Technical  gas  analysis, 
(ii.),  Fuel.  (im),  Manufacture  of  sulphurous  acid, 
(iv.),  Nitric  acid  manufacture,  (v.).  Sulphuric  acid  manu- 
facture, (vi. ),  Salt  cake  and  hydrochloric  acid  manufacture, 
(vii.),  Sodium  carbonate  manufacture,  (a.),  (Leblanc  pro- 
cess). (6.),  Ammonia-soda  process,  (c),  Caustic  soda  manu- 
facture, (d.)  Electrolytic  alkali  liquors,  (e.),  Crude  fused 
soda  of  the  cellulose  industry.  (/.),  Finished  products  of  the 
soda  industry,  (viii.),  The  chlorine  industry,  with  bleach- 
ing powder,  potassium  chlorate,  ete.  Part  II.  (i.) 
Potassium  salts,  (ii.),  Cyanogen  compounds,  (iii.), 
Clay,  (iv.),  Clay  wares  used  for  building  purposes  ; 
Earthenware  and  glazes,  (v.),  Aluminium  salts  and 
alumina,  (vi.),  Glass.  (Raw  materials.  Composition  and 
testing  of  glass.  Analysis.)  (vii  ),  Calcareous  cements. 
(a),  Hydraulic  admixtures,  (ft),  Hydraulic  cements, 
(c),  Gypsum,  (viii.),  Drinking  water  and  water  supplies, 
(ix.),  Feed  water  for  boilers,  and  water  for  other  technical 
purposes,  (x.),  Sewage  and  effluents,  (xi.),  Soils, 
(xii.),  Air.  An  appendix  of  64  pages  follows.  It  con- 
tains the  tables  included  and  referred  to  in  the  text,  as 
also  some  tables  for  correcting  the  volumes  of  gases  to 
the  normal  temperature  and  pressure.  Copious  indexes 
of  subjects  and  names  of  authors  close  the  work. 


Technical  Chemists'  Handbook.  Tables  and  Methods 
of  Analysis  for  Manufacturers  of  Inorganic  Chemical 
Products.  By  George  Lunge,  Ph.D..  Dr.  Ing., 
Emeritus  Professor  of  Technical  Chemistry  Federal 
Polyt.  School,  Zurich.  Gurney  and  Jackson,  10,  Pater- 
noster Row,  London.     1908.     Price  10s.  6d 

This  work,  of  pocket-book  size  is  designed  to  take  the 
place  of  the  "  Alkali  Makers'  Handbook,"  and  the  reading 
of  the  text  of  this  English  edition  has  been  revised  by  Dr. 
C.  A.  Keane.  It  contains  256  pages  of  subject  matter, 
with  20  illustrations,  and  an  alphabetical  index.  The 
classification  of  tho  text  is  as  follows: — I.  General  tables. 
II.  Fuel  and  furnaces.  III.  Sulphuric  acid  manufacture 
IV.  Salt-cake  and  hydrochloric  acid.  V.  Bleaching 
powder  and  chlorate  of  potash  manufacture.  VI.  Soda 
ash  manufacture  by  the  Leblanc  process.  VII.  Manu- 
facture of  soda  by  the  ammonia  process.  VIII.  Caustic 
soda.  IX.  Electrolytic  alkaline  liquors.  X.  Nitric  acid 
manufacture.  XI.  Potassium  salts.  XII.  Ammonia 
manufacture.  XIII.  Manufacture  of  coal-gas  (Illumin- 
ating gas).  XIV.  Calcium  carbide  and  acetylene.  XV. 
Examination  of  the  raw  materials  and  products  of  the 
manufacture  of  fertilisers.  XVI.  Alumina  preparations. 
XVII.   Cement  industry.     XVIII.  Preparations  of  standard 

solutions.    XIX.  Rules  for  sampling.     XX.  Comparison 


of  the  hydrometer  degrees  according  to  Baume  and 
Twaddcll,  with  tho  specific  gravities.  XXI.  Value  of 
alkali  per  ton. 

Fortschritte  der  Teerfarbenfabrikation  und  ver- 
wandter  Industriezweige.  An  der  Hand  der 
systematisch  geordneten  und  mit  kritischen  Anmer- 
kungen  versehenen  deutschen  Reichs-Patente,  darges- 
tellt  von  Dr.  P.  Friedlaender,  Vorstand  der  chem. 
Abteilung  des  k.k.  te^hnologischen  Gewerbemuseums  in 
Wien.  8ter  Teil.  1905—1907.  Julius  Springer's  Verlag, 
Berlin.     1908.     Price  M.70.     Bound  in  cloth,  M.73. 

Large  8vo  volume,  containing  1385  pages  of  subject 
matter,  followed  bv  indexes  of  patent  numbers  of  volumes 
I.  to  VIII.  (pages'  13S6 — 1413)  ;  French  patents,  1413  — 
1414;  English  patents,  1414—1415;  United  States  patents 
1415 ;  and  German  patents,  1416 — 1419.  These  are 
followed  bv  an  alphabetical  index  of  patent-holders, 
(1420—1426),  and  finally,  one  of  subjects,  (1427—1444). 
The  work  commences  with  a  preface  by  the  compiler. 
The  text  of  the  work  is  devoted  to  descriptions  r»f  all  the 
German  patents  relating  to  the  coal-tar  dyestuff  manu- 
facture, taken  out  from  1905 — 1907,  and  the  classification 
is  as  follows  : — I.  Intermediate  products,  a.  Aliphatic 
compounds,     b.  Aromatic    compounds.-    II.  Triphenyl- 

METHANE     .  DYESTUFFS.       III.    ANTHRACENE       DYESTUFFS. 

IV.  Indigo.      V.  Thionaphthene     dyestuffs.  VI. 

quinone-imine-,  acridine",  and  quinoline  dyestuffs. 
vii.  azo  dyestuffs.  viii.  sulphide  dyestuffs.  ix. 
Dyestuffs  of  varied  composition.  Dyeing  and 
Printing  processes.  X.  Pharmaceutical  products. 
XI.  Odoriferous  compounds  (perfumes).  XII.  Ap- 
pendix. 


A  Treatise  on  Colour  Manufacture.  A  Guide  to  the 
preparation,  examination,  and  application  of  all  the 
pigment  colours  in  practical  use.  By  George  Zerr 
and  Dr.  Rubencamp.  Authorised  English  edition  by 
Dr  Charles  Mayer.  Charles  Griffin  and  Co.,  Limited, 
Exeter  Street,  Strand,  London.     1908.     Price  30s.  net. 

Royal  8vo  volume,  containing  588  pages  of  subject 
matter,  with  106  illustrations,  and  an  alphabetical  index 
of  subjects.  The  text  is  subdivided  and  classified  accord- 
ing to  the  following  general  scheme  : — A  The  artificial 
mineral  colours.  (i.),  Preparation  of  the  materials, 
and  apparatus,  (ii.),  Manufacture  of  the  artificial  mineral 
colours,     (iii.),    Raw    materials    used   in    colour-making. 

B.  The  natural  mineral  colours  (Earth  colours). 

C.  Black  pigments.     D.  Organic  colouring  matters 

AND  THEIR  UTILISATION  IN  MAKING  LAKE  PIGMENTS,      (i.), 

Natural  colouring  matters.  vii.),  Artificial  organic 
colouring  matters.  E.  The  uses  of  colours.  Appendix 
(pages  577 — 588),  giving  various  useful  tables. 

Hevea  Brasiliensis  or  Para  Rubber.  Its  Botany, 
Cultivation,  Chemistry  and  Diseases.  By  Herbert 
Wright,  A.R.C.S.,  F.L.S.  Third  edition.  Messrs. 
A.  M.  and  J.  Ferguson,  Colombo.  Messrs.  MacLaron 
and  Sons,  London.  1908.  Price  10s.  net.  10s.  6d. 
post  free. 

Large  8vo  volume,  containing  298  pages  of  subject- 
matter,  with  ninety  illustrations,  and  an  alphabetical 
index  of  subjects.  Tbe  text  is  classified  as  follows  : — 
I.  History  of  Para  rubber  in  the  East.  II.  Botany  of  tho 
Para  rubber  treo.  III.  Climatic  conditions  for  Para 
rubber.  IV.  Cultivation  of  Para  rubber  trees.  V.  Para 
rubber  soils  and  manuring.  VI.  Tapping  operations  and 
implements.  VII.  EIow  to  tap  Para  rubber  trees.  VIII. 
Where  to  tap.  IX.  When  to  tap.  X.  Violds  of  Para 
rubber.  XI.  Effect  of  tapping  on  the  trees.  XII. 
Physical  and  <  lieiuical  properties  <>t  latex.  XIII.  Pro- 
duction of  nibber  from  latex.  XIV.  Drying  of  rubber. 
XV.  Physical  and  chemical  properties  of  rubber.  XVI. 
Purification  .>t  rubber.  XVII.  Vulcanisation  and  uses  of 
rubber*  .Will.  Kinds  of  Para  rubber.  XIX.  Diseases 
of  Para  rubber  trees.  XX.  What  to  do  with  the  seeds. 
XXI.  Kstnnutcs  .>i  rubber  planters :  Costs  of  planting 
rubber  in  Ceylon,  Malaya,  .lava,  South  India,  and  Borneo. 
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CHArTKBs  on  Papbbmakikq.  Vol.  V.  Concerning  the 
theory  and  Practice  of  Beating.  BvClAytoh  Bbai  i  e. 
Crosbv,  Lookwood  and  Son.  7.  Stationers'  Hall  Court. 
Ludgate  Hill.  London,  E.G.     1908.     Price  5s.  net. 

Sm  m.i.  S\  o  volume,  containing  170  pages  of  subject  matter, 
with  30  illustrations,  and  an  alphabetical  index.  The 
text  is  subdivided  according  to  the  following  scheme.: — 
1.  Introduction.  II.  Economy  of  beating.  III.  Power 
consumption.  IV.  Comparison  of  beaters.  V.  Power 
consumed  in  "  breaking,"  "  beating,"  and  "  refining  "  of 
different  materials.  VI.  "  Circulation  "and  "agitation  " 
in  a  Hollander.  Y1I.  Comparison  of  "  Hollanders." 
VIII.  Trials  with  breakers.  Reed  beaters,  and  Kingaland 
■■■liners.  IX.  Beating  with  continuous  bleaching,  X. 
Boaters  and  refiners.  XT.  Lower  in  grinding  wood  pulp, 
etc.  XII.  Reduction  in  length  of  fibres  at  different  stages 
of  beating.  XIII.  Determining  the  "  wetness  "  of  beaten 
stuff.  XIV.  Position  of  beaters  in  old  and  modern 
paper-mills.     Appendix,  with  correspondence. 

As  Examination  into  the  Divisibility  of  the  Limn 
ob  Ultimate  Fibre  of  the  Silk  of  Bombyx  Mori, 
OH  Silk  of  Commerce.  \ni>  of  Somb  YYilo  Silks,  with 
Illustrations.  By  Sir  Thomas  Wabdle,  J. P.  Fol- 
lowed by  a  separate  monograph  SuLLO  sfilacciarsi 
lelle  sete  Tinte.  being  the  Report  of  a  similar  Investi- 
gation carried  out  under  tbe  Auspices  and  in  tbe 
Laboratory  of  the  Societa  anoninia  Co-operativa  per  la 
Stagionatura  e  l'Assaggio  delle  Seteed  Afb'ni  (Laboratory 
of  Silk  Studies),  Milan,  Italy.  Translated  from  the 
Italian  by  Miss  K.  Milner,  of  Leek,  and  Sir  Thos. 
\\  aklle.  J. P.,  etc.  John  Hevwood,  Ltd.,  Deansgate 
and  Ridgefield,  Manchester:  "20,  22,  24,  26.  Lamb's 
Conduit  Street,  London,  W.C.     1908.     Price  6s.  net. 

8vo  volume,  containing  88  pages  of  subject  matter,  with 
36  illustrations,  in  the  first  portion,  followed  by  an  alpha- 
betical index  and  a  list  of  illustrations.  The  second  mono- 
graph on  the  same  subject  (translated),  contains  48  pages 
of  subject  matter,  with  13  illustrative  plates. 

Patent  Office  Library  :  Subject  Lists.  New  Series. 
AA — BE.  Subject  List  of  Works  of  Reference, 
Biography,  Bibliography,  the  Auxiliary  His- 
torical Sciences,  etc.,  in  the  Library  of  the 
Patent  Office.  Darling  and  Son,  Ltd.,  34 — 40, 
Bacon  Street,  E.  Patent  Office,  25,  Southampton 
Buildings,  Chancery  Lane,  London,  W.C.  1908. 
Price  6d. 

Pocket  book  size,  contains  318  pages,  and  a  "  Key  to  the 
Classification  of  Headings  "  (AA — BE). 


Patent   List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  arc  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


L— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

*    20,400.  Arbuckle  and  Osborne.     Rotary  filtering  appa- 
ratus.*    Sept.   28. 

20.17H.  Wilrley  Mining  Machinery  Co.,  and  Roudebush. 
Agitating  apparatus  for  liquifls  or  mixtures  of  liquids  and 
solids.     Sept.  29. 

20,682.  Kittle.  Removing  deposits  or  incrustations 
from  stills,  vaporisers,  etc.  [Comprised  in  No.  19,225  of 
1908.]     Oct.  1. 


20,765.  Shaw.  Apparatus  for  evaporating  or  con- 
centrating liquids.     Oct.  2. 

20,921.  Nobel  and  Bessonoff.  Regenerating  and 
utilising  the  latent  beat  of  vaporisation  of  liquids.      Oct.  3. 

20.972.  Masohinenfabrik.  Grevenbroich.  Evaporating 
apparatus.     [Ger.  Appl,,  Oct.  8,  1907.]*     Oct  5. 

21.280.  Crefelder  Seifenfabr.  Stockhausen  und  Traiser. 
Production  of  emulsions.  [Ger.  Appl.,  Oct.  8,  1907. J* 
Oct.  8. 

21,419.  Liversedge.  Apparatus  for  indicating  and 
recording  the  purity  of  gases,  and  also  for  indicating  and 
recording  gas  pressures.     Oct.  10. 

21,452.  Arbuckle  and  Osborne.  Filtering  apparatus.* 
Oct.  10. 

Complete  Specifications  Accepted. 

22,640  (1907).  Humphrey.  Compressing  air  or  erases. 
Oct.  14. 

26,109  (1907).  Harvey.     See  under  XVI. 

3360  (1908).  Ekelund.  Method  and  furnaces  for 
diying  and  charring  peat,  sawdust,  etc.     Oct.  7. 

5334  (1908).  Ogden  and  Stu'art,  Apparatus  of  the 
ejector  type  for  producing  a  vacuum.     Oct.  7. 

54G1   (1908).  Danneberg.     Drying  apparatus.     Oct.  14. 


IL— FUEL,    GAS,    AND    LIGHT. 
Applications. 

20.343.  Claussen,  Cobbctt,  and  De  Fazi.  Liquid 
hydrocarbons  or  hydrocarbon  mixtures  for  motive  power, 
heating,  "lighting,  etc.     Sept.  28. 

20.344.  De  Fazi,  Claussen,  and  Cobbett.  Filaments 
for  electric  incandescence  lamps.     Sept.  28. 

20,686.  Bowmer.  Gas  producers.  [Comprised  in 
No.  21,682  of  1907.]*     Oct,  1. 

20,777.  Jarrett  (Graf).  Manufacture  of  combustible 
smokeless  and  odourless  gas.     Oct.  2. 

20,920.  Burkheiser.  Purifying  distillation  gases  and 
obtaining  bv-products.  [Ger.  Appl.,  Oct.  14,  1907.1* 
Oct.  3. 

20,979.  Zirfas.     Coke  ovens.     Oct.  5. 

21,175.  Williams.  Apparatus  for  the  production  of 
gas.     Oct.  7. 

21,249.  Seymour.  Horizontal  regenerative  coke  ovens. 
Oct,  8. 

21,278.  Stoneham  and  Pearson.     See  under  IX. 

21,489.  Gennotte.     Gas  retorts.*     Oct.    10. 

Complete  Specifications  Accepted. 

21,082  (1907).  Bowmer.    Suction  gets  producers.    Oct.  7. 

21,838  (1907).  Mason's  Gas  Power  Co.,  and  Wright. 
Gas  producers.     Oct.  14. 

22,036  (1907).  Lake  (Michaud  and  Delasson).  Manu- 
facture of  filaments  for  illuminating  and  heating  purposes. 
Oct.  14. 

22,293  (1907).  Wirtz.     Coke  and  similar  ovens.     Oct.  7. 

26,816  (1907).  Koch.  Combustion  of  liquid  fuel. 
Oct.  14. 

1764  (1908).  Talbot.     Gas  producers.     Oct.    14. 

2145  (1908).  Koppers.  Gas  furnaces  or  coke  ovens 
Oct.   14. 

10,558  (1908).  Morgan,  Densley,  Gray,  Walduck,  and 
Geering.  Manufacture  of  coal,  water,  or  oil  gas.  or  com- 
binations of  said  gases.     Oct.  7. 
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III.— DESTRUCTIVE  DISTILLATION.  TAR 

PRODUCTS,  PETROLEUM,  AND 

MINERAL  WAXES. 

Applications. 

20,920.   Burkheiser.     See  under  II. 

21,267.  Wallace  and  Raynaud.  Destructive  distill- 
ation of  vegetable  substances  and  resins.     Oct.  8. 

Complete  Specifications  Accepted. 

15,030  (1907).  Wells  and  Wells.  Fractionating  petro- 
leum.    Oct.  7. 

21,742  (1907).  Paterson.  Manufacture  of  vulcanised 
bitumen.     Oct.  7. 

23,022  (1907).  Philips-Smith.  Lubricating  compounds. 
Oct.  7. 

517  (1908).  Henderson.  Apparatus  for  recovering 
gases  and  the  lighter  distillates  from  mineral  oil  stills. 
Oct.  14. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 

Applications. 

20.367.  Newton  (Bayer  und  Co.).  Manufacture  of 
basic  dyestuffs.     Sept.  28. 

20.368.  Newton  (Bayer  und  Co.).  Manufacture  of 
dyestuffs  of  the  gallocyanine  series.     Sept.  28. 

20,709.  Ransford  (Cassella  und  Co.).  Manufacture  of 
dyestuffs.     Oct.  1. 

20,775.  Wyler,  and  Levinstein,  Ltd.  Manufacture  of 
sulphur  colours.     Oct.  2. 

20,802.  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manufacture 
of  sulphurised  dyestuffs.     Oct.  2. 

20,859.  Wyler,  and  Levinstein,  Ltd.  Manufacture  of 
sulphur  colours.     Oct.  3. 

Complete  Specifications  Accepted. 

23,183  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  azo  dyestuffs.     Oct.   14. 

28,492  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  dyestuffs  of  the  diphenylnaphthylmethane  scries. 
Oct.   7. 

1165(1908).  Newton  (Bayer  und  Co.).  Manufacture 
of  anthracene,  derivatives.     Oct.   14. 

1141  (1908).  Johnson  (Badiflche  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
anthracene  series.     Oct.  7. 

4541  (1908).  linray  (Meister,  Lucius,  und  Bruning). 
Manufacture  of  dyestuffs  containing  sulphur  or  their 
leuco  compounds.     Oct,  7. 

10,017  (1908).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  red  dyestuffs.     Oct.  14. 

18,736  (1008).  Lauch.  Manufacture  of  an  orange  lake 
dyestuff.     Oct.  14. 


V.— PREPARING,     BLEACHING,     DYEING, 

PRINTING,   ANIJ  FINISHING   TEXTILES,    JTARNS, 

AND    FIBRES. 

Applications. 
20,316.   Droaper.     Manufacture  oi  artificial  fibres  and 
tin   like  from  cellulose.     Sept.  28. 
20,319.  Crombie.     Apparatus   Eor   making    fibri      from 

solutions.     Sept.   28. 

20,13m.    Pretori.      Apparatus  foi  extr.iH  m-  c.iu>t  w  mhI;i 
lye  from  mercerised  pieces.     Sept.  2(.t. 

20,743.  Kur.     Dyeing  and  sizing,  or  tyejng  and  starch- 
ing, in  one  operation  yarns  or  fabrics  made  oi  vegetable 

iibrcs.     Oct.  2. 


21,191.   Ellis   (Le   Crinoid   Soc.    Anon.).      Manufacture 
of  artificial  hair  or  silky  threads.     Oct.  7. 

21,285.  Follet    and    Ditzler.     Treatment    of    artificial 
threads.*     Oct.  8. 

Complete  Specifications  Accepted. 

22,171  (1907).  Von  Kapff.     Dyeing  thoroughly  closely 
woven  webs  or  felts.     Oct.  14. 

22,371  (1907).  Morison.     Composition     for     preserving 
and  waterproofing  fabrics,  wood,  etc.     Oct.  14. 

25,896  (1907).  British  Cotton  and  Wool  Dyers'  Assoc  , 
and  Hoegger.     Cop  dyeing  machines.     Oct.  7. 

963  (1908).  Pickles  and  Pickles.     Means  for  schreiner 
ing  fabrics.     Oct.   14. 


VII.— ACIDS,  ALKALIS,  AND  SALTS. 

Applications. 

20,366.  Ellis  (Chem.  Werke  vorrn.  Dr.  H.  Byk).  Manu- 
facture of  nitric  acid.     Sept.  28. 

20,406.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  compounds  containing  nitrogen  and 
oxygen.     Sept.  28. 

20,455.  Stoneham  and  Pearson.  Fixation  of  atmos- 
pheric nitrogen.     Sept.  29. 

20,614.  Strange  and  Graham,  Ltd.,  Matthews,  and 
Pirn.  Extraction  of  sodium  nitrate  from  caliche  and 
caliche  waste.     Sept.  30. 

20,787.  Levy.     See  under  XI. 

21,255.  Oddo.  Furnace  for  the  combustion  of  mineral 
sulphur.     [Ital.  Appl.,  Oct.  8,  1907.]*     Oct.  8. 

21,427.  Ryan.  Burning  lime,  etc..  and  kilns  therefor. 
Oct.  10. 

21,479.  Clark  (Dell wik- Fleischer  Wassergas  Ges.).  Pro- 
duction of  hydrogen.     Oct.   10. 

Complete  Specifications  Accepted. 

10.938  (1908).  Brandenburg.  Manufacture  of  tin  salts. 
Oct.  7. 

18,184  (1908).  Steynis  and  Chaumat.  Production  of 
ozone.     Oct.  7. 


VTIL— GLASS,  POTTERY,  AND  ENAMELS. 

Applications. 

20,768.  Puller  and  Riley.  Manufacture  of  pottery  ware. 
Oct.  2. 

21,260.  Salamon,     Grace,  and    The    Exploration    Co. 

Preparation  of  china  clay.  Oct.  8. 

(  'omplkte  Specification  Accepted. 

15,670  (1908).  lmray  (Window  Glass  Machine  Co.). 
Apparatus  for  drawing  glass.     Oct.  7. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

21,192.   Lotas  and  Roth.     Manufacture  of  artificial  stone. 
Oct.  7. 
21,278.  Stoneham  and  rtarson.     Fuel  f  or  use  in  oemenl 

kilns  and  smelting  and  ntlicr  furnaces.      Oct.  8. 
Complete  Spe<  ification  Accepted. 
22,:;7 1   (1907).   Morison.     <See  under  V. 
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X.— METALS   AND   METALLURGY. 

Application-. 

20. .'?('">.  Elbome.  Agglomerating  iron  sands,  loose 
powdery  oros.  etc,  for  direct  ordinary  furnace  extraction. 
Sept  -S. 

20.407.    Pirn    and    Matthews.  Manufacture    of    steel. 

Sept  28. 
80,600.  Reynolds.      Manufacture  of  steel.     Sept.  29. 

20,902.  Williams.  Extraction,  of  metals  from  ores.* 
Oct   3. 

21,164.  Carrick  and    Pattison.        Treatment   of  coppeT 

mattes.*  Oct   7. 

21.319.  Carrick  and  Pattison.  Treatment  of  ores. 
Oci  9. 

21,480.  Clark  (Dellwik-Fleischer  Wassergas  Ges.). 
Process  and  apparatus  lor  making  steel.     Oct.  10. 

Complete  Specifications  Accepted. 

15.498  (1907).  Churchward.      Steel  alloys.     Oct.  14. 

23.323  (1907).  Hamniersley  and  McChesney.  Regener- 
ative furnaces  for  heating  or  melting  metals.     Oct.  7. 

1676  (1908).  Wikstrom.     Smelting.     Oct.  14. 


XL— ELECTRO-CHEMISTRY    AND    ELECTRO- 
METALLURGY. 

Applications. 

20,787.  Levy.  Electrolytic  decomposition  of  sodium 
and  other  chlorides  in  the  manufacture  of  caustic  soda,  etc. 
Oct  2. 

20,858.  Gibbs.  Producing  metallic  articles  by  electro- 
deposition.     Oct.  3. 

21,004.  Haddan  (Xya  Ackumulator  Aktiebolaget 
Jungner).       Electrodes  for  accumulators.*     Oct.  5. 

21,243.  Lutz.  Method  and  apparatus  for  electro- 
plating.*    Oct.  8. 

Complete  Specifications  Accepted. 

22.311  (1907).  Cowper-Coles.  Electrodeposition  of  iron. 
Oct   14. 

22.312  (1907).  Cowper-Coles.  Manufacture  of  iron 
articles  by  electrodeposition.     Oct.  14. 

22,869  (1907).  British  Thomson-Houston  Co.  (General 
Electric  Co.).      Electric  resistance  material.     Oct.  7. 

3504  (1908).  Wenger.  Precipitation  of  electrolytic 
copper  and  other  metals  in  the  form  of  sheets  or  cylinders. 
Oct.  7. 


XII.— FATTY    OILS,    FATS,   WAXES,    AND   SOAPS. 

Application. 

21,280.  Cref elder  Seifenfabrik  Stockhausen  und  Traiser. 
See  under  I. 

Complete  Specification  Accepted. 

9744  (1908).  Firth.      Manufacture  of   pumice  and   like 
soaps.     Oct.  7. 


XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,    &c 

(A.) — Pigments,  Paints. 

Applications. 

20,954.  Sheriff,  Riley,  and  May.     Body  colour  for  paints 
and  colours  for  printing.     Oct.  5. 


2 1.407.  Mortell  and  Mortell.  Manufacture  of  paints, 
varnishes,  etc.,  containing  caoutchouc  or  rubber.     Oct.  10. 

Complete  Specifications  Accepted. 

8560  (1908).  Heokman.     Pigments.     Oct.    14. 
[8.736  (190S).  Lauch.     -See  under  IV. 

(B.) — Resins,  Varnishes. 
Applications. 

21,207.  Wallace  and  Raynaud.     See  tinder  III. 
21,387.    Birchall  and  Russell.      Sealing  wax.     Oct.  9. 
■2 1 .407.  Mortell  and  Mortell.     See  under  XIIIA. 

Compete  Specification  Accepted. 

454(5  (1908).  Meyer.  Preparation  of  substitutes  for 
shellac.     Oct.  7. 

(C.) — India- Rubber. 
Applications. 

20,896.  Flamant  and  Worms.  Extracting  rubber  from 
latex  and  resinous  products  containing  rubber.  [Fr.  Appl.. 
Oct.  4,  1907.]*     Oct.  3. 

21,265.  Wallace  and  Raynaud.  Production  of  india- 
rubber.     Oct.  8. 

21,271.  Wallace  and  Raynaud.  Treatment  of  isoprene. 
Oct.  8. 

21,407.  Mortell  and  Mortell.     See  under  XIIIA. 

21,441.  Cockerill.  Treatment  of  indiarubber.  [Appl. 
in  Ceylon,  Oct.  12,  1907.]*     Oct.  10. 

Complete  Specification  Accepted. 

21,772  (1907).  Heinemann.  Synthetic  production  of 
indiarubber.     Oct.  7. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE,  &c. 
Applications. 

21,091.  Guilleteau.  Artificial  leather.  [Fr.  Appl., 
Oct.  9,  1907.     Addition  to  No.  6216  of  1907.]*     Oct.  6. 

21,465.  Claypoole.  Production  of  a  material  resembling 
horn,  bone,  ivory,  etc.*     Oct.  10. 

21,483.  Redlich  and  Pollak.  Manufacture  of  quebracho 
extract,     [Addition  to  No.  4358  of  1908.]*     Oct.  10. 


XV.— MANURES,  &c. 

Complete  Specifications  Accepted. 

22,180  (1907).  Fraser-Hewett     and     Watchurst.     Fer- 
tilising compounds.     Oct,  14. 

8779  (1908).  Marks        (Dokkenwadel).  Insecticide- 

fertiliser.     Oct.  14. 


XVI.— SUGAR,  STARCH,  GUM,  &c 

Application. 

20,484.   Hervey.     Manufacture  of  dextrin,  gum,  starch 
etc.     Sept.  29. 

Complete  Specification  Accepted. 

26,109  (1907).  Harvey.     Apparatus   for   healing  su^ar 
juice  and  other  liquids.     Oct.  7. 
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XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Application. 

21,008.  Slavicek.  Continuous  distillation  and  rectifica- 
tion of  alcoholic  liquids.*     Oct.  0. 

Complete  Specification  Accepted. 

21,730  (1907).  Golby  (Laidlaw).  Apparatus  for 
purifying  and  ageing  alcoholic  and  other  liquids  and 
separating  their  volatile  constituents.     Oct.  7. 


XVIIL— FOODS  ;    SANITATION,  WATER 
PURIFICATION;    AND  DISINFECTANTS. 

(.4.)— Foods. 

Complete  Specification  Accepted. 

5087  (1908).  Wetter  (Knoll  und  Co.).  Manufacture  of 
casein  derivatives  or  compounds.     Oct.  7. 

(/?.) — Sanitation;    Water  Purification. 

Applications. 

20,504.  Candy.  Apparatus  for  separating  solid  matter 
from  sewage  and  other  putrescible  liquids.     Sept.  30. 

20,591.  Reichling.  Purifying  water  from  sulphur'. 
[Ger.  Appl.,  Oct,  1,  1907.]*     Sept.  30. 

21,235.  Adams.  Apparatus  for  sewage  purification, 
etc.     Oct.  8. 

Complete  Specification  Accepted. 

3357  (1908).  Vogelsang.  Purification  and  filtration  of 
water  and  foul  liquids.     Oct.  14. 

(C.) — Disinfectants. 

Complete  Specification  Accepted. 

27,040  (1907).  Huwart.  Disinfecting  by  means  of 
trioxymethylene.     Oct.  7. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Application. 

20,810.  Gernaert.    Manufacture  of  paper,  etc.*    Oct.  2. 

Complete  Specification  Accepted. 

10,529  (1908).  Meister,  Lucius,  und  Briining.  Manu- 
facture on  the  paper  machine  of  paper  having  relief-like 
effect,     Oct.  7. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
KSSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 
20,377.  Imray  (Meister,  Lucius,  und  Briining).     Manu- 
facture    of     l-aryl-2.4-dialkyl-3-halogenmethyl-5-pyrazo- 
lones.     Sept.  28. 

21.389.  Le  petit.      Manufacture      of       p-ethoxy  phenyl  - 
amidomethyl  alkaline  sulphites.*     Oct.  9. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 

PROCESSES. 

Applications. 

20,593.  Ilford,  Ltd.,  and  Potter.  Screen  plates  for 
colour  photography.     Sept.  30. 

20,971.  Christe'nsen.  Manufacture  of  colour  plates  or 
screens  for  photography.  TAppl.  in  Denmark,  Jan.  25, 
1908.]*     Oct.  5. 

21,097.  Christensen.  Manufacture  of  colour  screens  or 
plates  for  photography.  [Addition  to  No.  20,971  of  1908.] 
Oct,  6. 

Complete  Specification  Accepted. 

22,218  (1907).  Smith.  Toning  reagents  and  processes 
for  toning  photographic  prints.     Oct.  14. 

XXIL— EXPLOSIVES,  MATCHES,  &c. 
Application. 
20,574.  Fan-is  and  Jex.     Blasting  powder.*     Sept.  30. 
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Nottingham  Section. 

.1/.  •  ling  held  at  Nottingham  on  Oct.  8,  1908. 

MR.    0.    QUIBELL    IN    THE    CHAIR. 

THE   USB   OF  ALUMINIUM  IN  THE  ESTIMATION 
OF  IRON. 

BY   F.    J.    P..    CARULLA, 

In  tliis  paper,  the  author  recommends  the  use  of 
aluminium  in  place  of  zinc  for  the  reduction  of  ferric 
solutions  before  titration  with  potassium  permanganate. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows . — 
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Vacuum    sublimation ;     Practical    studies    on .     R. 

Kernpf.     J.   prakt.   Chem.,   1908,   78,   201—259. 


^ 


To  Pump 


The  auther  points  out  that  purification  by  means  of 
sublimation  is  worthy  of  more  extensive  application 
than  it  receives  at  present.  Compared  with  crystallisa- 
tion, there  is  little  loss  of  material,  and  no  foreign  sub- 
stances are  introduced.  Sublimation  is  also  frequently 
preferable  to  distillation,  as  it  can  be  effected  at  a  lower 
temperature,  and  hence  with  less  risk  of  decomposition. 
In  the  separation  of  mixtures  by  sublimation,  the  pressure 
should  be  so  adjusted  that  the  operation  is  effected  at  a 
temperature  at  which  the  vapour  pressures  of  the  con- 
stituents are  most  widely  apart,  but  as  the  nature  of  the 
impurities  is  frequently  unknown,  it  is  recommended 
in  such  cases  to  work  at  the  lowest  practicable  temperature. 
The  author  has  devised  a  simple  vacuum  sublimation 
apparatus  of  refractory  Jena  glass  (see  figure).  The 
junction  between  the  pear-shaped  receptacle  and  the 
horizontal  tube  is  formed  by  ground  glass  flanges  as  in  an 
exsiccator.  The  two  parts  of  the  apparatus  may  be  held 
together,  when  the  vacuum  is  broken,  by  means  of  a  brass 
'lip  as  shown.  The  ground  surfaces  of  the  joints  are 
rubbed  over  with  graphite  before  being  brought  in  contact. 
With  an  ordinary  water  pump  a  vacuum  of  10 — 15  mm. 
of  mercury  can  be  produced  in  the  apparatus,  and  with 
a  Geryk  vacuum  pump  (Fleuss  patent,  type  0),  one  of 
about  04  mm.  For  heating  the  apparatus,  an  air-bath 
constructed  of  aluminium  and  asbestos- board  is  used, 
having  in  the  bottom  a  central  hole,  1 — 2  cm.  above  which 
is  a  thick  iron  plate.  For  high  temperatures  several 
sheets  of  asbestos  gauze  may  be  laid  on  the  bottom  of 
the  air-bath.  The  material  to  be  sublimed  should  be  first 
ground  as  finely  as  possible,  and  may  also  be  mixed  with 
powdered  glass  in  order  to  increase  its  surface  and  thus 
accelerate  sublimation.  Fractional  sublimation  is 
frequently  observed,  part  of  the  sublimate  collecting 
in  the  pear-shaped  vessel,  and  part  in  the  horizontal 
tube. 


In  other  cases  fractionation  can  be  effected  by  placing 
a  part  of  the  horizontal  tube  in  the  air-bath  with  the 
pear-shaped  vessel,  at  first,  and  withdrawing  it  after 
the  most  volatile  portion  of  the  substance  has  sublimed. 
The  author  points  out  the  uselessness  of  the  so-called 
sublimation-temperature  of  a  substance  as  frequently 
given  in  chemical  literature.  What  is  needed  is  a  state- 
ment of  the  rate  of  sublimation  at  a  given  temperature 
and  pressure.  The  article  concludes  with  a  detailed 
account  of  sublimation  experiments  with  53  different 
substances,  including  elements  and  inorganic  compounds, 
hydrocarbons,  phenols  and  quinones  and  their  derivatives, 
dyestuffs,  aldehydes,  organic  acids  and  anhydrides, 
amino-acids,  diketopiperazines.  purine  derivatives, 
alkaloids,  odoriferous  compounds  such  as  vanillin, 
coumarin,  coniferin,  and  camphor,  and  pharmaceutical 
compounds  such  as  aspirin  (acetylsalicylic  acid), 
saccharin,  sulphonal  (diethylsulphodimethylmethane), 
and  veronal  (C-diethylmalonylurea). 

Zinc  dust  was  readily  freed  from  arsenic  and  iron, 
and  was  obtained  much  purer  than  by  distillation.  Sub- 
limed, crystallised  phosphorus  pentoxide  is  much  more 
chemically  reactive  than  the  amorphous  form.  Mercuric 
sulphide  on  sublimation  in  a  vacuum,  yields  a  black 
powder,  which  is  converted  into  cinnabar  on  rubbing  in 
an  agate  mortar.  To  obtain  cinnabar  directly,  the  sub- 
limation must  be  carried  on  slowly  and  under  pressure. 
It  is  possible  to  effect  a  quantitative  separation  of  catechol 
and  its  two  mononitro-derivatives,  and  also  the  detection 
and  determination  of  alizarin  in  admixture  with  flavo- 
purpurin  and  anthrapurpurin  by  fractional  sublimation. 
By  sublimation  of  a  mixture  of  malic  acid  or  succinic  acid 
and  phosphorus  pentoxide,  malic  anhydride  or  succinic 
anhydride  is  obtained. — A.  S. 

Patents. 
Erratum:— This  J.,  1908,  1010,  col.  2,  title,  1.  27  from 
top,  for  "Medberger  and  Medberger"  read  "Medberg  and 
Medberger." 
Lubricating  compounds  [Graphite].     B.  L.  Philips-Smith, 

London.  Eng.  Pat.  23,622,  Oct.  25,  1907. 
The  lubricating  compound  consists  of  a  mixture  of  finely- 
divided  graphite  and  either  formalin  and  glycerin,  or 
tannic  or  gallotannic  acid  and  glycerin.  The  graphite 
is  thoroughly  mixed  into  a  paste  with  a  40  per  cent, 
solution  of  formalin,  and  about  2  oz.  of  this  paste  are 
mixed  with  glycerin.  The  graphite  may  be  mixed  with 
the  tannic  acid  by  the  Acheson  process  (U.S.  Pat.  844,989 
of  1907  ;    this  J.,  1907,  417).— W.  C.  H 
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Pressure-filter,  filter-press,  and  process  of  precipitating  and 
recovering  materials  from  solutions.  C.  W.  Merrill, 
Lead,  S.D.  U.S.  Pats.  900,184,  900,185,  and  900,186, 
Oct.  6,  1908. 

(1).  Grilles  or  gratings  are  placed  on  both  sides  of 
containers,  and  entirely  within  the  same,  and  a  series  of 
such  elements  is  assembled  to  form  a  filter-press.  The 
sides  of  the  containers  converge  towards  the  bottom, 
forming  a  continuous  channel  provided  with  ports  com- 
municating with  the  interior.  A  pipe,  provided  with 
corresponding  ports,  passes  through  the  feed  channel, 
and  by  rotating  it,  the  ports  in  the  containers  may  be 
opened  or  closed  at  will.  (2).  A  container  for  use  in  a 
pressure-filter  is  provided  in  its  side  wall  with  a  duct 
leading  from  a  feed  channel  above  the  bottom  of  the 
container,  and  terminating  in  the  container  near  the 
bottom.  A  series  of  such  containers  with  suitable  plates 
are  assembled  to  form  a  pressure-filter.  (3).  A  precipitant 
is  added  to  the  solution  either  before  entering  a  filter 
or  pressure-filter,  or  else  forced  into  the  pressure-filter 
itself  simultaneously  with  the  solution,  which  is  in  motion 
during  the  whole  process. — C.  J.  G. 

Filters.  A.  J.  Boult,  London.  From  E.  Goldman 
and  Co.,  Incorporated,  Chicago,  U.S.A.  Eng.  Pat. 
9207,  April  28,  1908. 

The  filter  comprises  a  number  of  superposed  filter  cells 
mounted  in  a  casing  so  as  to  leave  an  annular  space  between 
their  outer  surfaces  and  the  wall  of  the  casing.  Each  cell 
is  in  the  form  of  a  circular  pan,  and  contains  a  pad  of 
filtering  material.  The  bottom  of  the  pan  has  radial 
grooves  at  intervals,  and  these  are  connected  by  corruga- 
tions of  part  circular  form.  There  is  also  a  central  hole 
in  the  bottom  of  each  pan,  and  through  these  extends  a 
pipe  constructed  in  sections,  and  provided  with  ports 
communicating  with  the  radial  grooves  on  the  bottoms 
of  the  pans.  A  packing  ring  fits  around  the  lower  outer 
surface  of  each  pan  and  rests  on  the  upper  portion  of  the 
pan  below :  the  packing  ring  has  perforations  communi- 
cating with  the  grooves  on  the  under  side  of  the  bottoms 
of  the  pans.  The  liquid  to  be  filtered  enters  the  casing 
at  the  bottom  through  a  pipe  between  the  centre  and  the 
periphery,  and  fills  the  annular  space  between  the  filter 
cells  and  the  wall  of  the  casing.  It  then  passes  through 
ports  into  the  upper  part  of  the  filter  cells  and  flows  through 
the  filtering  material,  collecting  in  the  grooves  on  the 
bottoms  of  the  cells,  and  flowing  away  through  the  central 
discharge  pipe.  The  filter  is  especially  suitable  for  liquors 
such  as  beer,  as  it  can  be  easily  dismantled  and  cleaned. 

— A.  S. 


Heating  and  drying  chambers.  P.  Sprenger,  Berlin.  Eng. 
Pat.  1108,  Jan.  16,  1908.  Under  Int.  Conv.,  Jan.  31, 
1907. 

The  chamber  consists  of  two  box-shaped  parts,  one  of 
which  is  inverted  over  the  other.  The  material  to  be 
dried  rests  on  a  table  supported  on  legs  which  pass  through 
the  bottom  of  the  lower  box.  Both  boxes  are  suspended 
by  chains  passing  over  pulleys  and  provided  with  counter- 
weights, so  that  when  it  is  desired  to  charge  or  empty 
the  chambers,  the  lower  box  can  be  lowered  and  the  upper 
one  raised.  The  heating  or  drying  agent  is  introduced 
through  a  pipe  which  passes  through  the  bottom  of  the 
lower  box.— W.  H.  C. 

Beating  apparatus  and  method  of  heating  materials. 
W.  K.  Stafford,  Newton,  Mass.,  U.S.A.  Eng.  Pat. 
8267.  April  14,  1908. 

The  material  is  placed  on  shelves  within  a  chamber 
having  a  gas  burner  at  the  bottom,  also  within  the 
chamber,  and  provided  with  inlet  and  outlet  valves 
for  air.  These  valves  are  so  connected  to  the  gas  valve 
of  the  burner  that  when  the  latter  is  closed,  the  air 
valves  are  also  closed,  and  vice  versa.  In  this  way 
when  the  gas  is  shut  off,  the  vessel  is  closed  and  no 
waste  of  heat  occurs. — W.  H.  C. 


Subjecting  gases  to  the  action  of  liquids.     J.  B.  Peat  and 
H.  Bonin,  Redcar.     Eng.  Pat.  23,330,  Oct.  22,  1907. 

The  gas  is  passed  through  a  series  of  compartments 
formed  by  vertical  partitions  within  a  horizontal  cylinder. 
Each  partition  has  a  central  opening  to  allow  the  gas 
to  pass  and  a  horizontal  shaft,  driven  from  without, 
passes  through  stuffing-boxes  at  either  end  of  the  cylinder 
and  extends  centrally  through  the  latter.  In  the  first 
compartment  the  gas  meets  a  shower  or  film  of  washing 
liquid  produced  by  the  impinging  of  a  jet  of  liquid  on 
to  a  wheel  and  disc  mounted  on  the  shaft.  In  each 
succeeding  compartment  there  is  a  wheel  with  zig-zag 
passages  also  kept  wet  by  a  jet  of  liquid.  In  the  last 
or  outlet  compartment  there  is  a  fan  and  wheel,  also 
mounted  on  the  shaft,  but  not  supplied  with  liquid, 
which  serves  to  vary  the  direction  and  speed  of  the  gas 
and  so  cause  the  deposition  of  the  liquid  particles. 

— W.  H.  C. 

Kiln.     H.  W.  Croft,  Pittsburg,  and  O.  M.  Reif,  Allegheny, 
Pa.     U.S.  Pat.  899,714,  Sept,  29,  1908. 

The  kiln  comprises  a  chamber  provided  with  a  smoke 
outlet  communicating  with  radial  smoke-flues  arranged 
beneath  the  floor  of  the  chamber  ;  fire-boxes  connected 
to  the  chamber,  provided  with  sealed  feed-openings 
and  openings  for  removing  ash,  and  designed  to  support 
the  fuel  directly  on  their  walls  and  bottoms  ;  air-supply 
flues  adjacent  to  the  smoke-flues  and  communicating 
with  the  bottoms  of  the  fire-boxes ;  and  an  injector 
for  producing  a  blast  in  the  air-flues. — A.  G.  L. 


111. 


U.S.  Pat. 


Evaporator.      W.    Kirkwood,      Chicago, 
899,738,  Sept.  29,  1908. 

The  evaporator  consists  of  a  vertical,  metallic,  steam 
heating  tube  closed  at  both  ends,  into  which  steam  is 
introduced  through  the  top  and  from  which  the  condensed 
water  is  discharged  by  a  tube  passing  through  the  top 
and  extending  to  the  bottom.  A  number  of  evaporator- 
tubes  are  grouped  around,  parallel  to,  and  in  metallic 
connection  with,  the  steam  tube.  The  upper  ends  of 
the  evaporator-tubes  open  into  a  common  collecting 
and  separating  chamber,  from  which  the  vapour  and 
concentrated  liquor  are  withdrawn.  The  lower  ends  of 
the  steam  and  evaporator-tubes,  the  latter  being  open 
below,  dip  into  a  tank  into  which  the  liquid  to  be 
evaporated  is  fed  from  a  float- controlled  tank.  The 
liquid  rises  up  the  tubes  and  is  concentrated. — W.  H.  C. 

Heating,  cooling,  evaporating,  or  condensing  ;     Apparatus 

applicable  for .     J.  P.  Carmichael,  Liverpool,  and 

J.  Morrow,  Newcastle-on-Tyne.  Eng.  Pat.  26.619, 
Dec.  2,  1907. 
The  invention  relates  to  heating  or  condensing  apparatus 
of  the  type  in  which  the  liquid  to  be  heated,  or  the  liquid 
cooling  medium,  circulates  through  a  number  of  vertical 
tubes  surrounded  by  a  heating  medium,  such  as  steam, 
or  by  the  vapour  to  be  condensed.  One  or  more  horizontal 
diaphragms  are  provided  in  the  space  between  the  tubes, 
so  as  to  catch  the  condensed  liquid  running  down  the 
outer  surfaces  of  the  tubes  and  lead  it  away  to  suitable 
outlets,  in  order  to  avoid  the  heat-insulating  effect  of 
the  film  of  liquid.  The  steam  or  vapour  is  introduced 
simultaneously  to  each  of  the  spaces  between  the 
diaphragms. — A.  T.  L. 

Centrifugal  machine  [separator],  A.  J.  Ericsson,  Assignor 
to  Akticbolaget  Separator,  Stockholm,  Sweden.  U.S. 
Pat.  900,089,  Oct.  6,  1908. 

See  Eng.  Pat.  19,729  of  1906  ;  this  J.,  1907,  81.— T.  F.  B. 

Drying  apparatus  ;  Centrifugal .     A.  Neef,  Kattowitz, 

Germany.     U.S.  Pat.  901,184,  Oct.  13,  1908. 

See  Eng.  Pat.  10,221  of  1908  ;  this  J.,  1908,  795.— T.  P.  B 

Evaporation    of    saline    solutions ;       Apparatus    for    the 

continuous .     E.  Cantenot,  Lons-le-Saunier,  France. 

Eng.    Pat.    9868,    May    6,    1908.     Under    Int.    Conv., 
May  6,  1907. 

See  Ger.  Pat.  200,199  of  1907  ;  this  J.,  1908,  940.— T.  F.  & 
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Combustibles  agglomerated  by  means  0/  resiti  ,•  Process  and 

apparatus  for  the  transformation  of .      G.  Dupuy. 

.Second  Addition,  dated  April  25,  190S.  to  Fr.  Pat. 
879,231,  June  26,  19OT  (this  J..  1907,  1191). 

The  briquettes  are  treated  with  superheated  steam  alone, 
and  the  vessel  in  which  the  process  is  carried  out  is 
not  heated  externally,  as  described  in  the  principal  patent. 

The  briquettes  are  first  subjected,  as  they  leave  the  press, 
to  the  action  of  a  current  of  gas  below  200°  0.,  in  order 
to  harden  the  surface  and  prevent  crushing.  They  are 
then  stacked  in  receivers,  and  the  receivers  are  placed  in 
pairs  in  cells  which  are  arranged  radially  about  a  centre 
and  are  provided  with  steam  inlet  and  outlet  connections. 
Each  receiver  is  open  at  the  top  and  has  a  perforated  false 
bottom  supporting  the  briquettes,  and  perforations  in  the 
walls  below  the  false  bottom.  The  steam,  charged  with 
volatile  substances,  is  drawn  off  by  a  fan  or  pump  and 
bubbled  through  water  in  a  condenser  in  which  the  volatile 
substances  are  separated.  The  cold  water  supply  to  the 
condenser  is  regulated  so  that  the  steam  itself  is  not 
condensed,  but  only  cooled  to  the  saturation  point ;  the 
saturated  steam  is  again  superheated  and  passed  through 
the  apparatus. — A.  T.  L. 

Gas  ;    Apparatus  for  manufacturing  ■ .     H.  Pettibone, 

New  Rochelle,  N.Y.,  Assignor  to  the  Power  and  Mining 
Machinery  Co..  Xew  Jersey.  U.S.  Pat.  900,582,  Oct.  6, 
1908. 

A  double  jet  injector  device,  adapted  to  discharge  jets 
in  opposite  directions,  is  placed  in  the  outlet  pipe  of  a  gas 
generator,  enabling  the  current  through  the  generator 
to  be  reversed,  and  hot  gas  to  be  drawn  off.  The  jets  may 
be  supplied  with  hot  compressed  gas  from  a  suitable 
receptacle.  The  device  may  be  used  in  connection  with 
a  pair  of  generators. — C.  J.  G. 

Suction  gas  producer  plant.     D.    Lewis   and   M.    Briggs, 
Llanelly.     Eng.  Pat.  25,896,  Nov.  22,  1907. 

The  producer  and  scrubber  are  mounted  upon  a  single 
cast  iron  bed-plate  formed  with  two  circular  flanges.  One 
flange  supports  a  water-pan  and  a  cylindrical  ring  which 
together  form  the  ash-pit  of  the  producer,  and  the  second 
flange  carries  a  ring  upon  which  the  shell  of  the  scrubber 
is  supported.  The  flanges  have  equally  spaced  bolt-holes 
so  that  the  producer  and  scrubber  can  be  arranged  with 
the  doors  in  convenient  positions.  A  vaporiser,  comprising 
a  water-jacket  surrounding  the  horizontal  portion  of  the  gas 
connection,  is  arranged  below  the  scrubber,  with  connec- 
tions for  maintaining  the  necessary  water-level.  The 
fire-bars  are  mounted  so  that  they  can  be  withdrawn 
through  the  ash-pit  door.  In  order  to  maintain  sufficient 
draught  through  the  producer  when  the  load  on  the 
engine  is  small,  the  exhaust  of  the  engine  is  passed  through 
an  injector  device  in  the  chimney  pipe,  so  as  to  draw  gas 
from  the  producer  through  a  non-return  valve  except  when 
the  valve  is  closed  by  the  suction  of  the  engine. — A.  T.  L. 

Gas  producer.  W.  B.  Hughes,  Assignor  to  The  Wellman- 
Seaver-Morgan  Co.,  Cleveland,  Ohio.  U.S.  Pat.  899,867, 
Sept.  29,  1908. 

The  producer  comprises  a  rotating  cylindrical  body  with 
stationary  base  and  cover.  The  blast  is  admitted  through 
a  central  tuyere  at  the  base,  and  air  and  steam  inlets  are 
also  provided  in  the  top  of  the  producer.  The  gas  leaves 
by  a  central  vertical  pipe  extending  from  the  top  of  the 
producer  down  into  the  bed  of  fuel.  A  vertical  poker  is 
mounted  in  bearings  on  the  cover  of  the  producer,  and  is 
worked  about  a  horizontal  axis  to  stir  the  fuel. — A.  T.  L. 

Gas   producer   plants.     W.    W.    Tonkin   and   S.    Puplett, 
London.     Eng.  Pat.  20,352,  Sept.  12,  1907. 

The  patent  relates  to  various  improvements  applicable 
to  suction  gas  producers,  and  especially  to  producers 
using  bituminous  coal,  in  which  the  raw  fuel  is  converted 


into  coke  in  a  distillation  chamber  above  the  level  of  the 
gas  outlet,  part  of  the  hot  gas  from  the  producer  chamber 
being  drawn  through  the  raw  fuel  and  delivered,  together 
with  volatile  products  from  the  raw  fuel,  at  or  near  the 
base  of  the  producer  chamber.  The  patent  also  covers 
t!u>  application  of  the  improvements  to  the  producer 
described  in  Eng.  Pals,  15,498  of  1902  and  8827  of  1904 
(this  J.,  1903,  860;  1905,  323).  In  order  to  maintain  a 
steady  flow  of  gas  through  the  producer,  the  engine  is 
caused  to  draw  its  supply  from  a  "  governor  "  comprising 
a  flexible  chamber  normally  distended  by  a  balance  weight 
or  spring  ;  the  movable  wall  of  the  chamber  carries  a  valve 
which  controls  the  area  of  the  inlet  passage  for  gas  from 
the  producer.  At  any  load  on  the  engine,  the  valve  takes 
up  a  mean  position  such  that  the  quantity  of  gas  required 
at  each  suction  stroke  is  drawn  from  the  producer  during 
the  interval,  long  or  short,  between  successive  suction 
strokes.  The  valve  may  be  a  hollow  piston  valve  with 
specially  shaped  ports  so  that  the  linear  movement  of 
t  he  valve  is  in  proportion  to  the  rate  of  gas  production  ;  the 
governor  can  then  be  connected  with  a  valve  which  controls 
the  quantity  of  hot  gas  drawn  through  the  raw  fuel  in  the 
distillation  chamber,  and  also  with  a  water-supply  cock 
for  the  scrubber  in  order  to  regulate  the  temperature  of 
the  hot  water  which  passes  from  the  scrubber  to  a  chamber 
in  which  the  air  supply  is  saturated  with  moisture.  Suit- 
able valves  are  provided  so  that  the  fan  for  circulating  hot 
gases  through  the  raw  fuel  can  be  used  also  for  blowing 
the  producer  fire  at  starting.  The  fuel  in  the  distillation 
chamber  is  stirred  by  means  of  rods  depending  from 
a  rotating  ring  arranged  around  the  lower  end  of  the 
chamber.  The  producer  itself,  the  regenerator  for  heating 
the  air  supply  by  means  of  the  hot  gases  leaving  the 
producer,  and  their  connections,  are  enclosed  in  an  outer 
casing,  and  the  intervening  spaces  are  packed  with  non- 
conducting material.  The  fuel  hopper  is  provided  with  a 
sliding  cover,  having  wedge-shaped  fastenings  such  that 
the  cover  is  automatically  pressed  against  its  seating  when 
brought  into  the  closed  position. — A.  T.  L. 

Coal  gas,  water  [gas],  or  oil  gas,  or  mixtures  of  these  gases  ; 

Manufacture   of .     W.    H.    Morgan,    J.    Densley, 

H.  Gray,  and  G.  Geering,  Weston-super-Mare,  and 
H.  J.  Walduck,  Birmingham.  Eng.  Pat.  10,558, 
May  15,  1908. 

Producer-gas  or  water-gas  is  passed  into  a  brick-lined 
chamber  provided  with  air-  and  oil-inlets  and  containing 
a  number  of  vertical  coal-gas  retorts  ;  there  may  be  two 
such  chambers  in  series.  When  making  coal-gas,  the 
producer-gas  or  water-gas  is  burnt  in  the  brick-lined 
chamber  to  heat  the  retorts,  but  if  carburetted  water-gas 
or  oil-gas  is  to  be  made,  the  gas  from  the  producer  is 
at  first  used  to  heat  the  brick-lined  chamber,  the  air 
supply  to  this  chamber  is  then  shut  off,  and  oil  is  injected. 
The  gas  retorts  are  connected  to  two  hydraulic  mains 
leading  to  separate  sealing  tanks  in  the  base  of  a  washer, 
and  the  outlet  from  the  second  brick-lined  chamber  leads 
to  a  third  sealing  tank  in  the  washer.  The  coal-gas,  and 
the  water-gas,  carburetted  water-gas,  or  oil-gas  can  be 
manufactured  separately,  or  they  can  be  manufactured 
at  the  same  time  and  allowed  to  mix  in  the  washer. 

—A.  T.  L. 

Coke  and  similar  ovens.     L.  Wirtz,  Bilston,  Staffs.     Eng. 
Pat.  22,293,  Oct.  9,  1907. 

The  oven  comprises  a  series  of  deep  narrow  vertical  coking 
chambers  separated  by  hollow  partitions  containing  the 
heating  flues.  The  coking  chambers  open  at  the  top  into 
a  common  gas-collecting  chamber,  and  hinged  doors  at 
the  bottom  of  the  coking  chambers  open  into  a  common 
water-sealed  discharge  chamber.  The  gas-collecting 
chamber  iB  provided  with  a  feeding  hopper  above  each 
coking  chamber,  and  the  feeding  hoppers  are  sealed  by 
plates  which  may  be  lowered  to  admit  fuel,  or  forced 
down  to  ram  the  fuel  or  to  discharge  the  coke  or  the 
partially  coked  product.  A  conveyor  running  beneath 
the  coking  chambers  carries  the  hot  coke  into  a  cooling 
chamber  or  through  a  water-seal  before  it  is  exposed  to 
the  air.— A.  T.  L. 

b  2 
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Suction    gas-producers.     J.     J.     Bowmer,    Newcastle-on- 
Tyne.     Eng.  Pat.  21,682,  Oct.  1,  1907. 

The  patent  relates  to  improvements  in  producers  of  the 
kind  described  in  Eng.  Pats.  21,405,  22,046,  and  22,382 
of  1905  (this  J.,  1906,  747,  1033,  1138).  The  usual  boiler 
is  dispensed  with,  and  steam  is  obtained  from  the  water 
in  the  sealing-trough  at  the  bottom  of  the  producer.  The 
water  level  is  close  to  the  lowest  point  at  which  air  enters 
the  fuel  column.  The  air  supply  is  drawn  from  a  heater 
arranged  in  the  gas  outlet.  The  grate,  instead  of  being 
arranged  vertically,  is  inclined  upwards  and  away  from 
the  fire,  giving  access  to  the  fire  above  the  top  of  the 
grate.  The  inclined  grate  may  be  extended  downwards 
into  the  water-seal,  and  in  another  arrangement  the  grate 
is  horizontal  and  extends  from  the  inner  edge  of  the  grate 
chamber  away  from  the  fire. — A.  T.  L. 

Gas  [jrom  liquid  hydrocarbons]  ;    Apparatus  and  process 

for  producing .     W.  H.  Frost  and  J.  J.  Nix,  Los 

Angeles,  Cal.     U.S.  Pats.  900,010  and  900,065,  Sept.  29, 
1908. 

The  liquid  hydrocarbon  is  separated  into  a  lighter  and  a 
heavier  portion,  and  the  heavier  portion  is  burned  con- 
tinuously in  burners  which  direct  the  flame  downwards 
to  near  the  bottom  of  a  vertical  brickwork  chamber, 
having  openings  to  the  outer  air  near  its  base,  so  as  to 
maintain  a  zone  of  high  temperature.  The  lighter  oil 
is  injected  into  the  chamber,  by  means  of  a  compressed 
fluid,  at  a  point  below  the  zone  of  high  temperature,  and 
gas  is  drawn  off  continuously  from  the  top  of  the  chamber. 

—A.  T.  L. 

Gas ;  Process  of  manufacturing  — — .  H.  W.  Benner, 
Chainbersburg,  Pa.,  Assignor  to  International  Gas 
Development  Co.,  New  York.  U.S.  Pat.  899,690, 
Sept.  29,  1908. 

Water-gas,  formed  by  passing  steam  through  a  bed  of 
hot  coke,  is  enriched  by  passing  it  up  through  a  falling 
stream  of  powdered  coal  in  a  distilling  chamber. — A.  T.  L. 

Gases  ;    Process  of  cleaning .     A.  Ernst,  Pittsburg, 

Pa.,  Assignor  to  The  Coal  and  Coke  By-Products  Co., 
W.  Virginia.     U.S.  Pat.  900,062,  Sept.  29,  1908. 

The  impure  gas  is  charged  with  vapour  by  means  of  a  jet 
of  steam  or  by  a  water  spray,  and  is  then  subjected  to  a 
combined  beating  and  centrifugal  action,  followed  by 
a  process  of  washing  with  water.  The  apparatus  com- 
prises a  vertical  cylindrical  casing,  with  internal  water- 
bearing shelves,  a  central  vertical  inlet  pipe,  and  an 
intermediate  rotating  cylindrical  shell  open  at  the  lower 
end.  The  rotating  shell  carries  projections  or  beaters, 
both  on  the  inner  and  on  the  outer  surface,  inclined  in 
relation  to  projections  on  the  inlet  pipe  and  the  water- 
bearing shelves  respectively.  The  impure  gas,  charged 
with  vapour,  passes  downwards  inside  the  rotating  shell, 
and  lipwards  between  the  water-bearing  shelves,  where  it 
is  subjected  to  a  beating,  spraying,  and  whirling  action 
and  meets  successively  water  of  increasing  purity.  The 
gas  is  finally  passed  through  a  water  si>ray  as  it  leaves  the 
apparatus. — A.  T.  L. 


Coke-oven.     T.  J.  Mitchell,  Connellsville,  Pa. 
899,886,  Sept.  29,   1908. 


U.S.  Pat. 


THE  claim  is  for  a  coke-oven  having  a  longitudinal  section 
as  shown  in  the  figure.     It  has  a  level  floor,  10,  openings, 


15,  at  each  end,  and  parallel  side  walls  higher  at  the  middle 
than  at  the  ends.  The  roof  of  the  oven  is  arched  in  the 
direction  at  right  angles  to  that  of  the  section  shown  and 
is  provided  with  a  trunnel  hole,  17,  at  its  highest  point, 
through  which  the  charge  is  introduced.  The  height  of 
the  chamber  is  so  proportioned  that  the  charge  introduced 
through  the  trunnel  hole  will,  when  levelled  off,  fill 
the  oven  to  the  level  of  the  draught  openings. — W.  H.  C. 

Fuel,  artificial  ;  Manufacture  of .     A.  W.  H.  Vivian, 

Assignor  to  The  Composite  Fuel  Synd.,  Ltd.,  London. 
U.S.  Pat.  900,619,  Oct.  6,  1908. 

See  Eng.  Pat.  7357  of  1906  ;   this  J.,  1907,  461.— T.  F.  B. 

Distillation  gases  ;    Process  and  apparatus  for  separating 

tar  from  hot by  means  of  tar,  gas  liquor,  or  both 

these  agents.     Dr.  C.  Otto  und  Co.     Fr.  Pat.  390,470, 
May  22,  1908. 

See  Eng.  Pat.  12,809  of  1908  ;  this  J.,  1908, 1011.— T.  F.  B. 

Gas  generator.     H.  Rehmann,  Miilheim-on-Ruhr,  Germany. 
U.S.  Pat.  900,955,  Oct,  13,  1908. 

See  Fr.  Pat.  377,731  of  1907  ;  this  J.,  1907, 1079.— T.  F.  B. 

Drying  and,   if  wanted,   charring  peat,   sawdust,   and  the 

like ;    Method   of   and  furnaces  for .     N.    K.    H. 

Ekelund,  Jonkoping,  Sweden.     Eng.  Pat,  3360,  Feb.  14, 
1908. 

See  Fr.  Pat.  387,198  of  1908  ;  this  J.,  1908,  797.— T.  F.  B. 


Gases  ;  Apparatus  for  analysing  - 
See  XXIII. 


U.S.  Pat,  899,774. 


Gases  of  blast  and  other  furnaces,  retorts,  coke  ovens,  and 
the  like  ;  Process  and  apparatus  for  the  manufacture 
and   recovery  of  ammonia  and  other  by-products  from 

the .     W.   J.    Dunnachie,   Coatbridge.     Eng.    Pat. 

10,305,  Dec.  2,  1907. 

See  Fr.  Pat.  385,006  of  1907  ;  this  J.,  1908,  496.— T.  F.  B. : 

Gases  ;    Apparatus  for  removing  solid  and  liquid  particles 

from .     F.  Sepulchre,  Liege,  Belgium.     U.S.  Pat. 

899,628,  Sept.  29,  1908. 

See  Eng.  Pat.  13,510  of  1907  ;  this  J.,  1907, 1189.—  T.  F.  B. 

Gases  ;     Process   and  apparatus   for  the  determination   of 

the   calorific    power   of .     Fr.    Pat.    389,633.     Sec 

XXIII. 

Combustible   gases  ;   Apparatus   for  delecting  the  presence 
of .     Eng.  Pat.  16,670.     See  XXIII. 

Combustible  ;    Manufacture  of  a  liquid .     R,  Hense, 

Charlottenburg,  Germany.     Eng.  Pat.  22,561,  Oct.  12, 
1907. 

See  Fr.  Pat.  384,946  of  1907  ;  this  J.,  1<J08,  494.— T.  F.  B. 


III.— DESTRUCTIVE     DISTILLATION, 
TAR    PRODUCTS,    PETROLEUM, 
AND    MINERAL    WAXES. 

Hi  in  p  ii  ikI  fln.r   waste;    Utilisation   of .     J.   Csokas. 

0hem.-Zeit.,  1908,  32,  985. 

Tin;   process   employed,    whioh    lias    been    patented    by 

Waage  and  Sartig,  is  one  of  destructive  distillation. 
Large  rotary  retorts,  capable  of  holding  about  400  kilos, 
of  materia]  under  working  conditions,  are  arranged 
in  pairs,  and  heated  by  a  single  sourco  of  heat  between 
thrin.  The  following  table  shows  flic  yields  of  the  various 
produota    of    the    distillation,    together    with    amount    of 

coal  consumed  in  the  process.    The  first  figures  in  the 
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horizontal  row  were  obtained  as  the  mean  of  throe 
experiments  ;  those  in  the  second  vow  oive  the  amounts 
of  various  products  per  ton  of  waste. 


author  recommends  the  following  as  a  conventional  method 
for  the  examination  of  mineral  oils  : — A  mixture  of  50  grins, 
of  the  oil  and  50  c.c.  of  alcoholic  sodium  hydroxide  solution 


Hemp 

waste. 

Coal 
consumed. 

Charcoal 
obtained. 

Total 

distillate. 

Pyroligneous 
acid. 

Acetic 
acid. 

Wood 

spirit  in 

pyroligneous 

acid. 

Weight. 

Moisture. 

Tar. 

kilos. 
83S 

1000 

per  cent. 

14-5 

kilos. 
213 

266 

kilos. 
281-0 

351-9 

kilos. 
356-4 

445-4 

kilos. 
326-3 

407-8 

kilos. 
39-55 

49-43 

per  cent. 

3-48 

kilos. 

14-18 

kilos. 
30-1 

37-6 

The  proportion  of  acetic  acid  in  the  distillate  is  said 
to  neatly  exceed  that  present  in  the  distillate  from 
red  beech.— E.  W.  L. 

Petroleum  oils  ;    Calorific  power  of  and  the  relation 

of  density  to  calorific  power.  H.  C.  Sherman  and 
A.  H.  Kropff.  J.  Amer.  Chem.  Soc,  1908,  30.  1626— 
1631.     (See  also  this  J.,  1902,  624.) 

Comparative  determinations  were  made  of  the  calorific 
power  and  specific  gravity  of  64  samples  of  typical 
American  petroleum  oils,  the  products  being  derived 
from  the  chief  oil  fields  and  ranging  from  light  gasoline 
to  heavy  crude  oil.  The  calorific  powers  were  determined 
by  combustion  in  oxygen  in  an  Atwater-Mahler  bomb 
calorimeter,  and  the  results  were  expressed  in  British 
thermal  units  per  lb.,  and  compared  with  the  density, 
expressed  in  degrees  Baurne.  It  was  found  that  a  decrease 
in  calorific  power  corresponded  fairly  closely  with  an 
increase  in  specific  gravity,  so  much  so  that  an  approximate 
average  relationship  could  be  expressed  between  the  two 
values  by  means  of  the  formula — 

B.T.U.  =  18,650  +  40(Baume  degrees— 10). 

In  the  case  of  eight-ninths  of  the  samples  examined,  the 
difference  between  the  observed  and  calculated  calorific 


(50  parts  by  weight  of  alcohol  with  50  parts  of  a  7*5 
per  cent,  aqueous  solution  of  sodium  hydroxide),  is 
heated  to  80°  C.  in  a  flask  beneath  a  reflux  condenser,  the 
flask  is  then  closed  by  a  stopper,  and  its  contents  continu- 
ally shaken  for  5  mbiutes.  The  mixture  is  next  transferred 
to  a  separating  funnel,  and,  after  cooling,  the  alkaline  layer 
containing  the  tarry  substances  from  the  oil,  is  filtered. 
The  clear,  or  only  slightly  opalescent,  filtrate  is  acidified 
with  hydrochloric  acid,  shaken  with  two  portions,  of 
50  c.c.  each,  of  benzene  in  a  separating  funnel,  the  benzene 
extracts  evaporated,  and  the  residue  of  tarry  matter 
weighed.  If  the  mineral  oil  contain  coke-like  substances 
in  addition  to  tarry  matters,  it  should,  after  separation 
from  the  alcoholic  alkali,  be  treated  with  500  c.c.  of 
Kahlbaum's  "  normal- benzin  "  (or,  better,  with  500  c.c. 
of  a  petroleum  spirit  freed  from  its  heavier  and  lighter 
constituents),  allowed  to  stand  over  night,  and  the  coke- 
like substances  then  collected  on  a  weighed  filter,  dried, 
and  weighed.  The  two  values  thus  obtained  are  termed 
the  "  tar  value  "  and  the  "  coke-value."  To  determine 
the  "  tar  -forming  value  "  and  "  coke-forming  value,"  the 
mineral  oil  is  exposed  to  a  high  temperature  for  a  definite 
number  of  hours  (e.g.,  50  hours  at  150°  C.)  and  the  tarry 
and  coke-like  substances  then  determined  as  described 
above.  The  following  results  are  typical  of  values  thus 
obtained  with  different  kinds  of  oils. 


• 
II.  After  heating  for 

oa. 

I.  Before 

heating. 

50  hours  at  150°  C. 

Tarry 

Coke-like 

Tarry            Coke-like 

Total  of  I. 

Total  Of  II. 

matters. 

substances. 

matters.       substances. 

1 

Per  cent. 

Per  cent. 

Per  cent.         Per  cent. 

Per  cent. 

Per  cent. 

Steam-cylinder  oil  from  Pennsylvanian  petroleum 

0-023 

— 

0-185                0-020 

0-023 

0-205 

Spindle  oil 

0-090 

— 

0-299                 0-114 

0-090 

0-413 

Light  machine  oil 

>»                »» 

0-104 

— 

0-206                 0-020 

0-104 

0-226 

Transformer  oil 

„    Russian                     ,, 

0-157 

— 

0-251                 0-069 

0-157 

0-320 

Machine  oil 

„    German                     „ 

0-227 

— 

0-740                 0-827 

0-227 

1-567 

Turbine  oil  (used! 

„    Pennsylvanian           „ 

1-083 

trace 

1-463                 1-199 

1-083 

2-662 

Steam-cylinder  oil 

0-061 

0-469 

0-218                 0-953 

0-530 

1-171 

Cylinder  oil 

„    Texas                         „ 

1-113 

— 

1-377                 1-294 

1-113 

2-671 

Heavy  engine  oil 

1-234 

— 

1-220                 1-128 

1-234 

2-348 

Machine  oil 

" 

1-451 

1-671                 1-013 

1-451 

2-684 

powers  was  less  than  1  per  cent.  ;  it  was  greater  than 
2  per  cent,  in  one-thirtieth  ;  and  in  no  case  was  it  as  great 
as  3  per  cent.  An  approximate  indication  of  the  relation- 
ship may  also  be  obtained  by  means  of  the  following 
table  : — 

A  sp.  gr.  of    0-7  to  0-75  indicates  about  11,700 — 11,350  cals. 

0-75—0-8  „  „  11,350—11,100     „ 

0-8  —0-85         „  „  11,100—10,875     „ 

0-85—0-9  „  „  10,875—10,675     „ 

0-9  —0-95         „  „  10,675—10,500     „ 

Only  2  of  63  samples  showed  a  difference  of  as  much 
as  100  cals.,  and  7,  of  as  much  as  50  cals.  between  the 
observed  and  calculated  calorific  powers. — C.  A.  M. 

Mineral  oils  ;    New  values  in  the  analysis  of .     R. 

Kissling.     Chem.-Zeit.,  1908,  32,  938—940. 

From  the  results  of  further  experiments  on  the  lines 
already  described  (this  J.,   1906,  977  ;    1907,  463),  the 


With  the  exception  of  the  used  turbine  oil  and  steam- 
cylinder  oils,  the  commercial  samples  examined  could 
be  classified  into  three  groups :  viz.,  (1),  those  with  a 
tar-value  below  0-2,  including  spindle  and  machine  oils 
from  Pennsylvanian  petroleum  ;  (2),  those  with  a  tar- 
value  between  0-2  and  1-0,  including  machine  oils  from 
Russian,  American,  and  German  petroleums ;  and  (3), 
those  with  a  tar-value  above  1-0,  all  of  which  were  machine 
oils  from  Texas  petroleum.  Classification  in  accordance 
with  the  sums  of  the  tar-forming  and  coke-forming  values, 
gave  a  different  order:  (1),  those  below  0-9,  including 
spindle  and  machine  oils  from  Pennsylvanian  and  Cerruan 
petroleum,  a  transformer  oil  from  Russian  petroleum,  and 
a  machine  oil  from  American  (probably  Lima)  petroleum  ; 
(2),  those  with  valuea  between  0-9  and  2-0,  including  the 
rest  of  the  machine  oils  from  American  (probably  lama) 
petroleum,  ordinary  heavy  machine  oils,  a  transformer 
oil  from  Russian,  and  a  machine  oil  from  German  petroleum ; 
(3),  those  with  values  above  2-0,  consisting  of  machine 
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oils  from  Texas  petroleum.  Experiments  with  7  samples 
of  steam-cylinder  oils,  showed  that  those  from  Texas 
petroleum  (Nob.  6  and  7)  were  inferior  to  those  from 
Pennsylvanian  oils  (1  to  5),  the  difference  heing  particu- 
larly pronounced  in  the  coke-forming  and  tar-forming 
values  obtained  after  heating  the  oils  for  50  hours  at 
150°  and  250°  C. 


salts  can  also  be  prepared,  with  similar  properties.  If 
powdered  mineral  pigments  be  suspended  in  the  dissolved 
naphthene  soaps,  they  are  carried  down  in  the  precipitate 
formed  by  alum  ;  and,  when  washed,  dried  and  dissolved 
in  petroleum  spirit,  form  wood  stains.  The  dissolved, 
aluminium  salts  of  naphthenic  acids  also  form  a  vehicle 
for  cheap  paints. — C.  S. 


Before  heating. 

After  heating  at  temperature  given. 

Steam-cylinder  oils. 

Tarry 

Coke-like 

Tarry 

Coke-like 

matters. 

substances. 

Total. 

matters. 

substances. 

Total. 

°  C. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

Per  cent. 

1.  Vaporin  cylinder  oil  (light)     . . 

0-023 

0-023 

0-126 

0-010  (?) 

0-136 

250 

2.  Valvolin       ,,           „       ,, 

0-112 

0-112 

0-260 

0-012  (?) 

0-272 

250 

3.  Hot-steam  „           „    (dark) 

0-058 

0-458 

0-516 

0-095 

0-380 

0-475 

250 

4.  Vulcan         ,,           ,,       ., 

0-061 

0-469 

0-530 

0-097 

0-288 

0-385 

250 

5.  Hekla 

0-107 

0-294 

0-401 

0-166 

0-241 

0-407 

250 

6.  Texas           „           „    (light)    . . 

1-196 

— 

1-196 

0-960 

1-275 

2-235 

150 

7.       „              „           „    (dark) 

1-113 

— 

1-113 

1-377 

1-294 

2-671 

150 

These  results  show  that  Pennsylvanian  cylinder  oils  are 
very  resistant  to  the  action  of  heat  (250°  C).  In  the 
light  oils  there  was  a  slight  increase  in  tarry  matters, 
though  this  was  without  importance  from  a  practical 
point  of  view.  In  the  dark  Pennsylvanian  oils  the  tarry 
matters  increased  slightly,  whilst  the  coke-like  substances 
showed  a  considerable  decrease,  so  that  the  sum  of  the 
two  was  smaller  than  before.  No  explanation  of  this 
curious  behaviour  has  been  found.  In  the  Texas  oils 
there  was  a  pronounced  formation  of  coke  (at  150°  C), 
so  that  the  sum  of  tarry  and  coke-like  substances  was  as 
great  as  in  the  case  of  heavy  machine  oils. — C  A.  M. 


Naphthenic    acids    and    their    metallic    salts ;     Practical 

importance     of .     [Paints     and     varnishes.']     E. 

Pyhala.  Petroleum,  1908,  3,  1313—1315. 
» 
The  practice  of  refining  petroleum  distillates  with  alkali 
first  and  then  applying  the  acid  treatment,  has  not  found 
any  general  application,  althotigh  it  is  attended  with  a 
considerable  saving  of  reagent,  none  of  the  acid  being 
consumed  in  the  formation  of  naphthenic  sulphonic  acids 
as  it  is  when  the  acid  treatment  is  applied  first.  Apart 
from  their  use  in  the  manufacture  of  soap  substitutes 
(this  J.,  1908,  439),  naphthenic  acids  can  be  employed  in 
preparing  substitutes  for  the  so-called  "  soap  varnishes." 
For  example,  the  sodium  salts  of  naphthenic  acid  when 
treated  with  alum  solution,  furnish  a  solid,  white  precipi- 
tate of  the  corresponding  aluminium  salt,  which  can  be 
freed  from  water  by  dissolving  it  in  petroleum  benzine, 
a  viscid,  anhydrous,  transparent  salt,  resembling  dry 
gelatin,  being  obtained  when  the  solvent  is  expelled  by 
distillation.  By  adding  95  per  cent,  alcohol  to  the  solution 
before  distilling  off  the  benzine,  and  then  expelling  a  portion 
of  the  alcohol  and  benzine  at  55°-65°  C,  the  aluminium 
salt  is  deposited  on  concentration,  as  a  swollen  mass, 
which  dries  to  a  transparent,  gelatinous,  brittle  substance, 
readily  soluble  in  ether,  petroleum  spirit,  oil  of  turpentine, 
etc.  The  solution  in  this  last-iamed  solvent,  when 
ap7>lied  to  wood  or  metal,  dries  to  a  hard,  odourless 
elastic  coating.  These  aluminium  salts  can  be 
deodorised  by  digestion  with  concentrated  acetic 
acid,  the  flocculent  precipitate  being  washed  with 
hot  water,  followed  by  treatment  with  sodium  carbonate 
solution,  re-washing  with  water,  and  drying.  When 
treated  with  cold  eaustie  soda  lye,  the  product  furnishes 
a    good    soft   soap,    suitable    for    mixing    with    tine    snaps. 

Ferrous  sulphate  precipitates  from  the  spent  alkali  a 
>jrt  en  ish-  white  "tacky"  ferrous  compound,  which  is 
very  unstable  and  finally  turns  dark  brown.  In  this  state 
it  resembles  putty  and  dries  to  a  compact   mass,  soluble 

in  ether,  pet rolcum  spirit,  cte.,  the  last-named  solution 
forming  a  yellow  to  brown  stain  far  wood,  mi  which 
substratum  it  also  leaves  a  semi-lustrous  ousting  that  can 

be  polished.    Corresponding  copper  and   ouprarnmonium 


Patents. 

Bitumen  ;   Manufacture  of  vulcanised .     S.  Paterson, 

Old  Charlton,  Kent.     Eng.  Pat.  21,742,  Oct.  1,  1907. 

The  crude  bitumen  is  heated  in  the  usual  way,  and  the 
separated  bituminous  liquid  treated  with,  say,  5  to  7  per 
cent,  of  a  hydrocarbon  oil  volatilising  at  a  lower  tempera- 
ture than  the  more  volatile  constituents  of  the  bitumen. 
The  mixture  is  then  slowly  heated,  and  when  near  its 
m.  pt.,  treated  with,  say,  2  to  4  per  cent,  of  zinc  oxide 
or  other  metallic  oxide  to  render  it  more  fluid  and  less 
viscous.  It  is  then  separated  from  the  sediment  and 
heated  with  sulphur  or  other  vulcanising  agent  to  which 
has  been  added  a  hard  wax  such  as  carnauba  wax,  the 
hydrocarbon  oil  being  thus  eliminated  and  practically 
perfect  vulcanisation  obtained.  The  product  will  vary 
in  elasticity  with  the  variations  in  the  temperature  and 
duration  of  heating. — C.  A.  M. 

Petroleum  ;    Process   of  fractionating .     W.    C.    and 

F.    E.    Wells,    Columbus,    U.S.A.     Eng.    Pat.    15,036, 
June  29,  1907. 

See  Fr.  Pat.  379,521  of  1907  ;  this  J.,  1907,  1233.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Malachite   Green;    Conversion  of ■   into   its  carbthiol 

by   the  action  of  egg  albumin.     D.    Paterson.     J.   Soc. 
Dyers  and  Col.,  1908,  24,  244—245. 

Certain  dyestuffs  which  contain  carbinol  groups,  e.g., 
Malachite  and  China  Greens,  and  Crystal  Violet,  when 
reduced  by  sulphuretted  hydrogen  are  changed  into 
colourless  compounds  different  from  the  ordinary  leuco 
bases  ;  the  ■ — SH  group  replaces  — OH  in  the  carbinol  and 
the  resulting  lino-compound  has  been  termed  a  earhthiol. 
If  to  a  dilute  solution  of  Malachite  Green  a  little  egg 
albumin    is    added,    and    the    whole    gently    warmed,    the 

solution  will  gradually  be  decolorised  without  the  albumin 
being  dyed,  this  action  being  due  t«>  the  sulphur  in  the 
albumin.  <>n  acidifying  the  solution  with  sulphuric  oi 
aoetio  acid,  the  colourless  carbthiol  is  re- converted  into 

coloured  carbinol  and  the  white  of  egg  becomes  dyed. 
If  the  albumin  he  taken  out  of  the  solution  without  pre- 
viously acidifying,  washed  in  water,  and  then  put  into  an 
aoidified  bath,  il  becomes  permanently  dyed  green.  \ 
dye-hath  was  prepared  with  China  Green  and  Orange  G  ; 

in  this  bath  were  placed  a  few  pieces  of  hard-boiled  white 
Of  egg  and    the  solution   warmed.      The  green   constituent 

(gradually  disappeared  and  the  solution  and  albumin 
became  orange.  On  removing  the  latter  and  placing  it 
in  an  acidified  hath,  it  acquired  an  olive  colour  owing 
to  the  development  of  the  green.     If  acid   be  added  at 
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the  commencement  of  the  experiment,  the  albumin  is  at 
once  dyed  olive  and  no  formation  of  the  colourless  carbthiol 
takes  place.  A  similar  chemical  action,  but  in  a  much 
less  degree,  takes  place  during  the  steaming  of  printed 
wonted  yarns  (see  page  105ti). — R.  B.  B. 

ImiigB  in  India.     Times  Financial  Suppl.,  Oct.  30,  1908. 
[T.R.] 

The  comparatively  successful  resistance  of  vegetable 
iudigo  during  the  last  two  years  is  not  widely 
known.  It  is  true  that  1907-8  was  not  quite 
as  favourable  as  1906-7,  but  prices  have  been  well 
maintained  on  the  average,  especially  in  India,  and 
it  is  significant,  says  the  last  Indian  Review  of  Trade, 
that  there  is  a  ready  sale  for  natural  indigo  "  at  prices 
fully  2o  per  cent,  higher  than  three  years  ago,  without 
any  corresponding  advance  in  the  price  of  the  synthetic 
substitute."' 

Last  year  there  was  a  decrease  of  about  12  per  cent, 
in  the  area  placed  under  the  crop,  the  contraction  being 
greatest  in  .Madras,  where  the  holdings  were  small  and 
scattered  and  the  rainfall  was  untimely.  The  season  in 
Bihar  was  favourable  on  the  whole.  The  improved 
Java-Xatal  variety  of  indigo  seems  to  have  come  to  stay, 
and  it  is  still  hoped  that  the  increased  yield  of  green 
plant  and  more  scientific  methods  of  extracting  the 
dye  will  enable  the  industry  to  hold  its  own.  There  is 
great  variation  in  the  destinations  of  exported  Indian 
indigo,  but  it  is  noteworthy  that  in  1907-8  there  was  an 
increase  in  exports  to  the  United  Kingdom  and  the 
Continent  of  Europe. 

Patents. 

Trichloroindigo  and  process  of  making  same.  G.  Engi  and 
H.  Kraft,  Basle,  Assignors  to  Soc.  Chem.  Ind.  in  Basle, 
Switzerland.  U.S.  Pat.  899,863,  Sept.  29,  1908. 
(Compare  this  J.,  1908,  116.) 

Trichloroindigo  is  prepared  by  passing  chlorine  into  a 
suspension  of  indigo  in  nitrobenzene  in  the  presence  of 
antimony  chloride.  The  dyestuff  yields  a  yellow  vat 
from  which  cotton  is  dyed  in  blue  shades  fast  to  washing, 
light,  and  chlorine. — J.  C.  C. 

Vat  dyestuff ;    Violet  and  process  of  making  same. 

H.  Kraft  and  G.  Engi,  Basle,  Assignors  to  Soc.  Chem. 
Ind.  in  Basle,  Switzerland.  U.S.  Pat.  899,994,  Sept.  29, 
1908. 

Indoxyl  is  condensed  with  the  a-anilide  of  2  :  3-diketo- 
dihydro-1-thionaphthene  and  the  product  is  treated  with 
bromine.  A  general  claim  is  made  for  the  use  of  derivatives 
or  analogues  of  the  two  constituents.  The  dyestuffs 
obtained  yield  a  brownish-yellow  vat  from  which  cotton 
is  dyed  in  violet  to  violet-blue  tints  fast  to  washing,  light, 
and  chlorine. — J.  C.  C. 

Anthracene  derivatives  [dyestuffs]  ;  Production  of  new . 

Badische  Anilin  und  Soda  Fabrik.  Second  Addition, 
dated  May  11,  1908  (under  Int.  Conv.,  April  15,  1908), 
to  Fr.  Pat.  357,239,  Aug.  25,  1905  (this  J,  1906,  66). 

Reddish-orange  vat  dyestuffs  are  obtained  when,  in 
the  process  described  in  the  chief  patent,  halogen  deriva- 
tives of  2  :  2'-dimethyl-l  :  l'-dianthraquinonyl  are  used 
containing  the  halogen  in  the  /3-position  in  the  nucleus 
other  than  that  in  which  the  methyl  group  is  situated, 
for  example,  the  /33-dichlorodimethyldianthraquinonyls 
of  the  formula 

ClCiH><g>C,Ht(CH1).C,H2(CH,Ko>C.H,Cl, 

which  are  prepared  from  the  corresponding  /3-chloro-/3- 
methylanthraquinones  according  to  the  process  described 
in  the  chief  patent. — J.  C.  C. 

Dyestuffs  for  wool ;  Process  of  preparation  of  yellow . 

Fabr.  Prod.  Chim.  ci-dev.  Sandoz.  First  Addition, 
dated  May  18,  1908,  to  Fr.  Pat.  387,245,  Feb.  14,  1908 
(this  J.,  1908,  801). 

Dyestuffs  resembling  those  described  in  the  chief  patent, 
but  faster  to  light,  are  prepared  by  replacing  1-o-m-dichloro- 
p  -  sulphophenyl  -  5  -  pyrazolone  -  3  -  carboxylic     acid     by 


l-o-»n-dichloro-p-sulphophenyl  -  3  -  methyl  -  5  -  pyrazolone. 
This,  when  combined  with  diazotised  sulphanilic  acid, 
yields  an  azo  dyestuff  which  is  especially  suitable  for  the 
preparation  of  lakes. — J.  C.  C. 

Sulpliurised    dyestuffs ;     Manufacture    of .      A.    G. 

Bloxam.  From  Act.  Ges.  f.  Anilin-Fabr.,  Berlin.  Eng. 
Pat.  22,967,  Oct.   17,   1907. 

By  acting  with  the  monosulphide  of  an  alkali  on  a 
naphthalene-mono  or  polysulphonic  acid,  sulphide 
dyestuffs  are  obtained  which  dye  cotton  from  a  suitable 
bath  in  bronze  tints.  Example : — 22  parts  of  the 
sodium  salt  of  US^-naphthaienetrisulphonic  acid  are 
heated  with  40  parts  of  pulverised  anhydrous  sodium 
monosulphide  and  about  20  parts  of  water  to  350°  C. 
for  about  8 — 10  hours.  The  mass  produced  may  be 
pulverised  and  directly  used  for  dyeing. — P.  F.  C. 

Polyazo-dyestuffs ;     Manufacture    of with    aid    of 

para-amino  phenyl  arsenic  acid.  Act.  Ges.  f.  Anilin- 
Fabr.,  Berlin.  Eng.  Pat.  10,096,  May  9,  1908.  Under 
Int.  Conv.,  Nov.  15,  1907.  Addition  to  Eng.  Pat. 
8967  of   1908. 

Instead  of  using  H-acid  as  the  middle  member  in  the 
method  of  production  of  polyazo-dyestuffs  described 
in  the  main  patent,  other  compounds,  such  as  the  mono- 
or  di-sulphonic  acids  of  aminonaphthol  or  dihydroxy- 
naphthalene  which  are  capable  of  combining  with  two 
diazo-compounds,   arc  employed. — P.  F.  C. 

Vat    [thioindigo]    dyestuffs ;     Manufacture    of    red . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining, 
Hoechst  on  Maine,  Germany.  Eng.  Pat.  5589,  March  12, 
1908.     Under  Int.  Conv.,  April  25",  1907. 

See  U.S.  Pat,  892,897  of  1908  ;  this  J.,  1908,  894.— T.  F.  B. 

Indigo  dyestuffs  ;    Production  of  leuco  derivatives  of  . 

Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat.  390,455, 
May  21,   1908.     Under  Int.  Conv.,  Nov.   18,   1907. 

See  Eng.  Pat.  11,141  of  1908  ;  this  J.,  1908,  935.— T.  F.  B. 

Dyestuffs    containing    sulphur    [Thioindigo    dyestuffs~\    or 

their     leuco-compounds ;      Manufacture      of   .     O. 

Imray,  London.  From  Farbwerke  vorm.  Meister, 
Lucius,  und  Briining,  Hochst  on  Maine,  Germany. 
Eng.  Pat,  4541,  Feb.  28,   1908. 

See  Ger  Pat,  198,509  of  1907 ;    this  J.,  1908, 801.— T.  F.  B. 

Thioindigo  and   indigo  as   oil  colours.     E.    Tauber.     See. 
XIIL4. 

Colouring  matters  of  the  anthracene  series ;    Manufacture 

of .     J.    Y.    Johnson,    London.     From    Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.  Eng.  Pat.  4141,  Feb.  24,  1908.  Addition 
to  Eng.  Pat.   16,775,  July  22,  1907. 

See  Fr.  Pat.  386,606  of  1908  ;  this  J,  1908,  745.— T.  F.  B. 

Vat  [anthracene']  dyestuff  and  process  of    making    same ; 

Orange     to     orange-yellow .     A.     Schaarsehmidt, 

Assignor  to  Society  of  Chemical  Industry  in  Basle, 
Basle,  Switzerland.  U.S.  Pat.  899,845,"  Sept.  29, 
1908. 

See  Eng.  Pat.  7583  of  1908  ;  this  J.,  1908,  1015.— T.  F.  B. 

Anthracene  dyestuff  ;   Manufacture  of  a  new .     P.   A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Baver 
und  Co.,  Elberfeld.  Germany.  Eng.  Pat.  28,493,  Dec.  27. 
1907. 

See  Ger.  Pat.  198,024  of  1907  ;  this  J.,  1908,  744.— T.  F.  B. 

Induline     colours ;      Process     of    producing     .       A. 

Ostrogovich,  Bucharest,  and  T.  Silbermann,  Char- 
lottenburg.     U.S.  Pat.  900,302,  Oct.  6,  1908. 

See  Fr.  Pat.  374,715  of  1907  ;  this  J.,  1907,  865.— T.  F.  B. 
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Dyestuffs  of  the  dipJu  a  ylna phthylmethane  series  ;  Manu- 
facture of  new  .     P.   A.   Newton,  London.     From 

Farbenfabr.  vorm.  F.  Bayer  imd  Co.,  Elberfeld,  Germany. 
Eng.  Pat,  28,492,  Dee.  27,  1907. 

See  Fr.  Pat,  386,814  of  1908  ;  this  J.,  1908,  744.— T.  F.  B. 

Colouring  matters  of  the  gallocyanine  series  ;   Manufacture 

of    new .     G.    B.    Ellis,    London.     From    Chem. 

Fabr.  vorm.  Sandoz,  Basle,  Switzerland.  Eng.  Pat. 
21,109,  Sept.  23,   1907. 

See  Fr.  Pat,  382,335  of  1907  ;  this  J.,  1908,  219.— T.  F.  B. 

Leuco  derivatives  of  the  gallocyanine  series  ;    Manufacture 

of    new .      P.      A.      Newton,      London.      From 

Farbenfabr.  vorm.  F.  Bayer  und  Co.,  Elberfeld,  Germany. 
Eng.  Pat.  553,  Jan.  9,  -190S. 

See  Fr.  Pat.  386,065  of  1908  ;  this  J.,  1908,  680.— T.  F.  B. 

Erratum: — This  J.,  1908,  1014,  col.  2,  first  patent 
title  date  should  read  "July  28,  1908.  Comprised  in 
No.  23,026,  Oct.  18,  1907." 


V.— PREPARING,    BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING      TEXTILES 

YARNS,    AND    FIBRES. 

Weighting  in  raw  sillc.     H.   Walder.   Farber-Zeit.,   1908, 
19,  331—332. 

It  is  not  usual  for  raw  silk  to  be  weighted,  but  Gnehrn 
(this  J.,  1903,  415)  drew  attention  to  a  case  in  which 
samples  of  Japanese  tram  had  been  adulterated  with 
fat.  Similar  cases  have  been  met  with  by  the  author, 
the  silk  having  been  weighted  with  fats,  wax,  etc.  He 
has  examined  a  weighting  mixture  which  contained  common 
salt,  saponified  and  unsaponified  fat,  viscous  paraffin 
oil,  and  gelatin.  Raw  silk  weighted  with  such  a  mixture 
would  require  a  drastic  treatment  in  boiling  off  to  remove 
all  the  weighting,  and  any  nitrogenous  matter  not  removed 
would,  upon  analysis  of  the  cleaned  silk,  point  to  a  higher 
content  of  real  silk  than  that  actually  present.  Attention 
is  also  drawn  to  the  use  in  weighting  of  salts  of  the  heavy 
metals,  especially  tin  salt.  The  harmful  effect  of  this 
weighting  is  shown  in  the  influence  of  storing  upon  silk 
yarns  received  at  different  times  from  one  source  and 
dyed  in  various  ways.  Some  deliveries  had  been  weighted 
with  tin,  the  others  not,  and  after  six  years  the  weighted 
yarns  had  suffered  such  a  decrease  in  strength  that  they 
could  not  even  bo  shaken  out  without  breaking,  whereas 
the  unweighted  varn  had  remained  quite  unaffected. 

— F.  M. 

Steaming   of   coloured   worsted  yarns  ;    Note   on   carbthiol 

formation    during    the .     D.     Pater  son.     J.     Soc. 

Dyers  and  Col.,  1908,  24.  245—246. 
During  the  steaming  of  printed  carpet  yarns  there  is  a 
slight  evolution  of  sulphuretted  hydrogen,  due  to  a  decom- 
position of  the  wool  substance,  and  increasing  with  the 
temperature  and  pressure.  A  colour  paste  containing 
Malachite  Green  without  addition  of  acid  was  printed 
on  worsted  yarn  and  steamed ;  the  resulting  colour 
was  pale  and  uneven.  A  duplicato  colour  containing  a 
little  acid  was  then  printed,  and  after  steaming  yielded 
a  considerably  fuller  and  perfectly  level  print.  When 
the  first  hank  was  passed,  after  steaming,  through  a  dilute 
acid  bath,  it  acquired  a  similar  colour  to  the  other.  These 
facts  are  to  be  attributed  to  the  formation  in  the  first 
case  of  a  colourless  carbthiol  within  the  wool  fibre  by  the 
sulphuretted  hydrogen  produced  by  decomposition  of 
the  wool  during  steaming.  (See  also  pago  1054.) — R.  B.  1$. 

Fastness   of  dyestuffs   to  light ;    Researches   on   the . 

A.  Bolis.  Rev.  Gen.  Mat,  CoL,  1908,  12,  289—292. 
In  order  to  throw  light  if  possible  on  tho  cause  of  fading 
of  dyed  colours,  experiments  were  made  in  the  following 
directions :— (1)  Action  of  light  in  air  and  in  vacuo.  Tho 
results  of  experiments  with  add,  basic,  and  substantivo 
dyestuffi  and  Aniline  Black  confirmed  the  observations 
of  Chevronl  and  others  that  light  only  causes  fading  in 
the  presence  of  air.  Some  of  the  more  fugitive  colours, 
e.g.,  Congo  Red,  which  faded  very  badly  in  air,  also  lost 
trifle  in  depth  when  exposed  in  a  vacuum  for  15  days, 


but  this  loss  may  be  ascribed  either  to  some  action  of 
the  fibre  itself  or.  perhaps  with  more  probability,  to  the 
small  amount  of  residual  air  contained  in  the  exhausted 
vessel  or  even  to  the  moisture  present  in  this  air. 
(2)  Action  of  light  in  dry  and  in  moist  air.  The  patterns 
taken  for  these  experiments  were  dyed  with  \  per  cent, 
of  Magenta,  on  tannin  mordant,  and  J  per  cent,  of  Azo 
Violet  respectively.  For  comparison,  a  scale  of  10  degrees 
was  constructed  by  exposing  patterns  for  various  periods 
ranging  from  10  hours  to  several  months,  the  zero  of 
the  scale  being  the  original  unexposed  colour.  The 
results  of  15  days'  exposure,  confirmed  by  repeated 
experiments  were  :  Magenta  in  dry  air,  5 — 6° ;  in  moist 
air,  8° ;  Azo  Violet  in  dry  air,  4° ;  in  moist  air,  7° : 
thus  proving  the  considerably  greater  effect  in  moist 
air.  (3)  Influence  of  variously  coloured  light.  In  investi- 
gating this  question,  it  must  be  remembered  that  the 
problem  is  complicated  by  the  nature  of  the  colour  on 
the  fibre,  i.e.,  by  the  fact  that  different  rays  are  absorbed 
by  dyed  materials  of  different  colours.  For  this  reason 
only  black  colouring  matters  were  taken  for  the  present 
experiments,  in  which  the  dyed  fabrics  were  exposed 
by  means  of  a  movable  prism  to  the  direct  action  of ,the 
solar  spectrum.  The  result  corresponded  with  the  known 
chemical  activity  of  the  rays ;  blue  and  violet  rays  have 
by  far  the  most  energetic  fading  action,  whilst  red  rays 
have  the  least ;  the  green  and  yellow  rays  occupy  an 
intermediate  position.  An  Aniline  Black  exposed  for 
10  days  was  strongly  faded  by  blue  and  violet  light  but 
remained  unchanged  under  the  influence  of  the  remaining 
portion  of  the  spectrum.— R.  B.  B. 

Discharge ;     Diazo on    dyeings    dischargeable    with 

chlorate    and    prussiate.     Sealed    note    No.     1781     of 

November    11,    1907.     E.    Bourcart    and    A.    Brand. 

With  report  bv  M.  Battegay.     Bull.  Soc.  Ind.  Mulhouse, 

1908,  78,  241—244. 

A   freshxy  prepared  chlorate-prussiate   discharge   paste 

instantly  decomposes  diazoparanitroanisol  with  evolution 

of  nitrogen,  but  if  the  paste  has  been  made  up  for  some 

time  or  has  been  heated  to  about  60°  C.  (whereby  ferro- 

cyanide  is  oxidised  to  ferricyanide),  the  diazo  compound 

may    safely   be   incorporated    with    it.     This   permits   of 

coloured  diazo  discharges  being  obtained  on  a  ground  <  f 

Indigo,   and  on    many   basic   and  other  dyestuffs   which 

can  be  discharged  with  chlorate-prussiate. 

It  is  pointed  out  in  the  report  that  steam  discharges 
containing  Par anitr aniline  Red  on  Indigo  ground  were 
described  some  years  ago  by  Bloch,  Zeidler,  and  Branden- 
berger  (thi3  J.,  1S98,  576),  who  substituted  ferricyanide 
for  ferrocyanide  in  the  discharge  colour.  Tho  paranitro- 
anisol  proposed  for  use  by  the  preseut  authors  yields  a 
very  brilliant  red  by  the  process  described. — R.  B.  B. 

Hemicelluloses  ;    Action  of  certain  fungi  on  .     H.  C. 

Schellenberg.     See  XIX. 

Hemp  and  flax  waste  ;     Utilisation  of .     J.   Cs6kas. 

See  III. 

Filasse  produced  from  ramie  fibre    in   China.      Board  of 

Trade  J.,  Oct.  15,  1908.  [T.R.] 
With  reference  to  notices  in  the  "  Board  of  Trade 
Journal,"  relative  to  a  new  process  for  the  treatment  of 
ramie  fibre,  a  sample  of  tho  filasse  produced  by  the  new 
process  has  been  received  and  may  bo  seen  at  the  Com- 
mercial Intelligence  Branch  of  tho  Board  of  Trade,  73, 
Basinghall  Street,  London,  E.C. 

H.M.  Consul-General  at  Shanghai  states  that  the  new 
process  has  not  so  far  turned  out  a  financial  success. 
When  produced  in  small  quantities  tho  filasse  has  usually 
proved  to  be  of  excellent  quality,  but  the  difficulty  of 
degumming  largo  quantities  of  tho  fibre  simultaneously 
without  producing  filasse  of  uneven  quality  has  not  yet 
been  solved. 

Patents. 

Threads,  filaments,  strips,  or  films  of  cellulose ;    Manu- 
facture of .     S.  Courtauld  and  Co.,  Ltd.,  London ( 

and    L.     P.     Wilson.     Coventry.      Eng.     Pats.     21,405, 
Sept.  20,  1907,  and  5595,  March  12,  1908. 
In   the    preparation    of   artificial   threads   from    viscose, 
glucose  or  other    sugar,  together  with  a  mineral  acid,  is 
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added  to  the  coagulating   hath.     The  glucose   may   be 

replaced  by  other  organic  substances  which  have  a 
znlating  action  on  the  viscose,  those  being  preferred 
which  produce  coagulation  without  decomposition  of 
the  viscose  into  cellulose.  In  the  second  patent  the 
further  addition  of  ammonium  sulphate  or  magnesium 
sulphate  to  the  coagulating  bath  is  claimed. — P.  F.  ('. 

Cellulose     products  ;     Manufacture    of    new .     Soc. 

Anon.  Franchise  "  Ln  Soie  Artiticielle."  First.  Addition, 
dated  April  -2\\  1908  (Under  Int.  Conv.,  Sept.  30, 
1907),  to  Fr.  Pat.  386,083,  Dec.  10,  1907  (this  J.,  1908. 

The  coagulating  solution,  consisting  of  a  concentrated 
solution  of  sodium  hydroxide  to  which  has  been  added 
slucose.  saccharose,  lactose  or  glycerin,  is  heated  to  a 
temperature  l>et\veen  45—75°  C—  P.  F.  C. 

Grease  and  potash  salts  from  wool ;   Extracting and 

apparatus  therefor.  F.  and  C.  Shurnan,  Assignors  to  F. 
Shuman,  W.  Erben,  and  C.  H.  Harding,  Philadelphia, 
Pa. ;  U.S.  Pats.  889,339  and  899,440,  Sept.  22,  1908. 

The  wool,  held  between  a  pair  of  travelling  aprons,  is 
continuously  led  forward  through  flowing  streams  of  solvent 
containing  a  less  and  less  percentage  of  grease.  These 
streams  are  produced  by  arranging  solvent  distributors 
above  the  compartments  of  a  partitioned  tank,  each 
distributor  being  so  mounted  that  the  solvent  falls  from 
it  into  two  adjoining  compartments.  The  wool  is  then 
washed  in  the  pure  solvent,  and  afterwards  with  water  at 
a  comparatively  low  temperature  to  remove  the  potassium 
salts  without  discolouring  the  wool.  The  wool  is  finally 
washed  with  water  of  a  temperature  sufficiently  high  to 
vaporise  anv  traces  of  solvent  left  on  the  material. 

—P.  F.  C. 

Spinning   viscous   solutions ;    Machine   for .     J.    P. 

Bemberg  Akt.-Ges.  Fr.  Pat.  390,178,  May  13,  1908. 
Under  Int.  Conv.,  May  15,  1907. 

See  Eng.  Pat.  15,448  of  1908  ;  this  J.,  1908,  977.— T.  F.  B. 

Soda-lye   rendered  impure  by  the  mercerisation   process  ; 

Process    for    purifying    and    clarifying    the .     O. 

Venter,  Chemnitz,  Saxony.  Eng.  Pat.  2876,  Feb.  8, 
1908.  Under  Int.  Conv.,  Oct.  14,  1907.  Addition  to 
Eng.  Pat.  993  of  1908,  dated  March  28,  1907. 

See  Fr.  Pat,  387,621  of  1908,  this  J.,  1908,  852.— T.  F.  B. 

Wool  ;    Process  and  apparatus  for  extracting  grease  and 

alkali  salts  from  .     F.  and  C.  Shuman.     Fr.  Pat. 

390,438,  May  20,  1908. 

See  U.S.  Pats.  899,339  and  899,440  of  1908  ;    preceding. 

— T.  F.  B. 

Colours  [dyestuffs  on  the  fibre]  ;    Process  of  fixing . 

H.  Toepfer,  Assignor  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  U.S.  Pat.  900,130, 
Oct.  6,  1908. 

See  Fr.  Pat.  381,279  of  1907  ;  this  J.,  1908,  119.— T.  F.  B. 

Zinc  salt  of  formaldehyde-sulphoxylic  acid  ;    Manufacture 
ol .     Eng.  Pat.  4761.     See  VII. 


VII.— ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS. 

Xitric   oxide   and   oxygen ;    Reaction   between   — — .     W. 
Holwech.     Z.  angew.  Chem.,  1908,  21,  2131—2135. 

Russ  and  Mandl  (this  J.,  1908,  333)  have  stated  that  with 
oxygen  prepared  elect rolytically,  or  from  barium  peroxide, 
or  potassium  bichromate  and  sulphuric  acid,  the  reaction 
between  nitric  oxide  and  oxygen  does  not  proceed  to 
completion.  The  author  is  unable  to  confirm  this  state- 
ment. Experiments  were  made  with  Linde's  oxygen, 
ozonised  oxygen,  and  oxygen  prepared  from  barium 
peroxide  and  from  potassium  bichromate  and  sulphuric 
acid,  and  it  was  found  that  in  all  cases,  the  reaction  between 


the  oxygen  and  nitric  oxide  (formation  of  nitrogen  peroxide) 
proceeded  practically  to  completion  and  with  approxim- 
ately the  same  velocity. — A.  S. 

Xitric   oxide   formation   in  high-tension   arcs.     F.    Haber 
and  A.  Koenig.     See  XI A. 

Chromic  and  vanadic  acids  in  the  presence  of  one  another  ; 

lodometric    determination  of .     G.   Edgar.     Amer. 

J.  Science,  1908,  26,  333—336. 

The  method  depends  upon  the  reduction  of  chromic  and 
vanadic  acids  by  hydrobromic  acid  in  accordance  with  the 
equation  :  V2Os  +  2Cr03  +  8HBr  =  V204  +  Cr203  +  8Br 
+4H20  ;  and  the  subsequent  reduction  of  the  vanadium 
tetroxide  to  trioxide  by  means  of  hydriodic  acid  : 
V,04+2HI=V203+2I+H20.  The  solution  containing 
the  vanadic  and  chromic  acids  is  placed  in  a  flask  which 
is  connected  on  the  one  hand  with  a  supply  of  hydrogen  and 
with  a  funnel  containing  hydrochloric  acid,  and  on  the 
other,  with  an  absorption  apparatus  containing  an  alkaline 
solution  of  potassium  iodide.  One  or  two  grms  of 
potassium  bromide  are  added  to  the  solution  in  the  flask, 
hydrogen  is  passed  through,  15-20  c.c.  of  hydrochloric 
acid  are  run  in,  and  the  solution  boiled  for  10  minutes. 
The  solution  in  the  absorption  apparatus  is  now  acidified 
with  hydrochloric  acid,  and  the  liberated  iodine  titrated 
with  thiosulphate.  The  apparatus  being  again  adjusted, 
hydrogen  passed  through,  1-2  grms  of  potassium  iodide 
and  10-15  c  c.  of  hydrochloric  acid  and  3  c.c.  of  syrupy 
phosphoric  acid  introduced  into  the  flask,  and  the  contents 
of  the  latter  boiled  until  the  volume  is  reduced  to  from 
10  to  12  c.c,  the  vapours  evolved  being  as  before  passed 
through  alkaline  potassium  iodide  solution.  The  latter 
is  then  acidified,  and  the  iodine  titrated  with  thiosulphate. 

— A.  S. 

Sodium  chloride,  "  C.P."  ;    [Impurities  in .]     F.  O. 

Taylor,  J.  Amer.  Chem.  Soc,  1908,  30,  1631—1634. 
Six  samples  of  so-called  "  C.P."  sodium  chloride  were 
found  to  be  free  from  the  usual  impurities  (calcium, 
magnesium,  sulphates,  etc.),  but  all  these  samples 
contained  traces  of  insoluble  matter,  the  ash  from 
which  ranged  from  27  to  124  parts  per  million  of  the 
salt.  The  origin  of  this  was  traced  to  the  vessels  used 
in  the  manufacturing  process.  Thus,  on  evaporating  a 
solution  of  the  purest  commercial  sodium  chloride  in 
earthenware  vessels,  an  insoluble  residue  was  obtained 
in  which  silica  and  antimony  could  be  detected.  In 
other  experiments,  150  c.c  of  a  filtered  16-67  per  cent, 
solution  of  sodium  chloride  with  an  original  insoluble 
ash  of  22  parts  per  million,  were  evaporated  in  a  tinned 
copper  dish,  in  an  aluminium  dish,  and  in  an  iron  dish 
coated  with  a  special  enamel.  The  amounts  of  insoluble 
ash  respectively  obtained  were  209,  36-5,  and  100  parts 
per  million.  From  these  experiments  the  author  concludes 
that  the  preparation  on  a  manufacturing  scale  of  sodium 
chloride  free  from  all  insoluble  matter,  is  practically 
impossible,  although  under  the  best  conditions  its  amount 
may  be  rendered  negligible. — C.  A.  M. 

Ilydrosols   of   metallic   oxides  ;     Preparation   of   by 

peptisation  of  their  gels.     A.  Midler.     Z    anorg.  Chem., 
1908,  57,  311—322.     Chem.  Zentr.,  1908,  1,  1369. 

Metallic  hydroxides  are  precipitated  by  a  slight  excess 
of  ammonia,  quickly  and  carefully  washed,  suspended 
in  water,  and  small  quantities  of  a  solution  of  an  acid 
or  salt  added  from  a  burette,  the  mixture  being  boiled  * 
vigorously  for  10  to  15  minutes  after  each  addition,  until 
the  precipitate  has  been  completely  disintegrated  into  the 
corresponding  hydrosol.  Thus  the  sol  of  aluminium 
hydroxide  is  produced  with  the  aid  of  solutions  of  hydro- 
chloric acid,  ferric  chloride,  thorium  nitrate,  or  chromium 
nitrate  ;  the  hydrosol  of  thorium  oxide,  prepared  in  a 
similar  manner,  is  dark  reddish -yellow,  that  of  yttrium 
oxide  (containing  erbium)  is  dark  yellow,  that  of  cobalt 
oxide  yellowish-green.  The  hydrosol  of  ferric  oxide  is 
obtained  from  the  chloride  by  addition  of  potassium 
hydroxide,  not  in  excess,  followed  by  precipitation  with 
ammonia  and  boiling  for  a  short  time  ;  the  hydroxide  thus 
precipitated  is  converted  into  the  hydrosol  by  means  of 
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hydrochloric  acid.     These  colloidal  solutions  are  opalescent,    ! 
and  very  stable,  with  the  exception  of  the  hydrosol  of    j 
cobalt    oxide.     The    colloidal   particles   carry    a   positive 
electric   charge,    and   are   precipitated   by   shaking   with    ' 
benzene,  and  by  multivalent  acids  and  their  salts  ;    they 
do  not  show  the  ordinary  ionic  reactions.     On  drying, 
they  yield  reversible  gels,  similar  to  organic  colloids. — E.  F. 

Sodium  thiosulphate ;    Action  of on  potassium  per-    1 

manganate  in  alkaline  solution.     Kiliani.     Sec  XXIII. 

Potassium  ferrocyanide  ;   Volumetric  determination  of . 

H.  Bolle'nbach.     Z.  anal.  Chem.,  1908,  47,  687—690. 

The  following  modification  of  de  Haen's  method  of 
determining  potassium  ferrocyanide  gives  good  results :  — 
The  solution,  made  strongly  acid  with  sulphuric  acid, 
is  titrated  with  potassium  permanganate,  and,  when  the 
violet  colour  becomes  permanent,  a  few  drops  of  ferric 
sulphate  solution  are  added,  and  the  slight  excess  of 
permanganate  titrated  by  the  cautious  addition  of  N/20 
potassium  ferrocyanide  solution.  A  cloudiness,  due  to 
the  production  of  Prussian  blue,  appears  as  each  drop 
of  ferrocyanide  enters  the  liquid,  but  this  vanishes  on 
shaking,  as  long  as  any  excess  of  permanganate  remains, 
a  permanent  greenish-blue  coloration  marking  the  com- 
pletion of  the  reaction.  The  method  of  determining 
ferrocyanide  iodometrically  (Rupp  and  Schiedt,  this  J., 
1902,  1099)  has  also  been"  examined  :  it  is  reliable  only 
when  about  double  the  calculated  quantity  of  iodine  is 
used,  and  success,  therefore,  depends  upon  knowing 
approximately  the  strength  of  the  solution  to  be  analysed. 

— F.  Sodn 

Patents. 

Arsenious    oxide ;     Manufacture    of .     U.    Wedge, 

Ardmore,  Pa.     U.S.  Pat.  900,138,  Oct.  6,  1908. 

Aesentotjs  oxide  is  recovered  from  the  sulphide  of  arsenic 
sludge  produced  in  sulphuric  acid  manufacture,  by 
neutralising,  drying,  and  burning  the  sludge,  and  con- 
densing the  arsenious  oxide  by  cooling  the  resulting 
vapours.  The  surfaces  with  which  the  vapours  come  in 
contact  are  cooled  to  prevent  the  oxide  from  firmly 
adhering  to  them. — W.  C.  H. 

Zinc-salt  of  formaldehyde-sulphoxylic  acid ;    Manufacture 

of  a  somewhat  insoluble .     F.   Rademacher,   Prag- 

Karolinenthal,  Austria.     Eng.  Pat.  4761,  March  2,  1908. 

The  zinc  salt  of  formaldehyde-sulphoxylic  acid  is  produced 
by  reducing  a  formaldehyde-alkali  bisulphite  with  zinc 
dust  in  presence  of  a  zinc  salt  (acetate,  chloride,  sulphate) 
other  than  the  sulphite  or  formaldehyde-sulphite  or 
reduction  products  thereof.  It  is  stated  that  the  reduction 
is  so  facilitated  in  the  presence  of  the  zinc  salt,  that  a 
considerable  yield  can  be  obtained  with  a  relatively  small 
amount  of  zinc  dust,  and  the  degree  of  concentration  of 
the  liquid  is  immaterial. — A.  S. 

Tin    salts ;      Manufacture    of    .     H.     Brandenburg. 

Kempen  a/Rhine,  Germany.  Eng.  Pat.  10,938,  Mav  20, 
1908.  Addition  to  Eng.  Pat.  1461,  Jan.  21,  1908  (see 
Fr.  Pat.  386,594  of  1908  ;  this  J.,  1908,  749). 

.  Finely  ground  tin  ores,  tin  residues,  ashes,  and  other 
tin-containing  substances  are  reduced  by  solid,  liquid, 
or  gaseous  reducing  substances  at  such  a  temperature 
(about  700°  to  850°  C.)  as  to  avoid  the  formation  of  slag, 
into  which  tin  would  pais,  and  the  whole  reduction  product, 
containing  tin  in  a  finely  divided  form,  is  subjected  to 
treatment  with  some  reagent  which  converts  the  tin  into 
tin  salts.—  W.  O.  H. 

Potash:     Production   of   .     S.    Sparling,    Hammond, 

Ind.     U.S.  Pat.  896,168,  Aug.  18,  1908. 

The  wood  of  plants,  vines,  etc.,  especially  fcfaal  of  th< 
species  of  Artemisia  known  as  "  sage-brush,"  is  carbonised 
at  as  low  a  temperature  as  possible,  until  all  the  volatile 


matter  is  expelled  ;  air  is  now  admitted  to  the  apparatus, 
and  the  residue  is  allowed  to  burn  slowly  at  a  dull  red 
heat.  Potash  is  extracted  from  the  ashes  by  any  con- 
venient means.  It  is  stated  that  from  one  ton  of  sage- 
brush may  be  obtained  140  lb.  of  ashes  containing  61  per 
cent,  of  potassium  as  oxide. — T.  F.  B. 

Gaseous  endothermic  reactions  [nitrogen  oxides  from  air]  ; 

Methods  of  and  means  for  conducting .     S.   Z.   de 

Ferranti.     Eng.  Pat.  20,697,  Sept.  17,  1907. 

A  mixture  of  gases,  such  as  air,  is  compressed  and  forced 
into  a  chamber  in  which  it  is  heated  in  an  electric  arc. 
The  gases  formed  and  heated  in  the  arc  are  then  cooled 
by  expansion  in  one  or  more  nozzles.  The  gases  issuing 
at  high  velocity  from  the  nozzles  are  brought  into  contact 
with  a  cooled  surface  or  cooling  sprays,  or  preferably 
used  to  drive  a  suitable  wheel  system.  Instead  of  an 
electric  arc,  internal  combustion,  or  a  resistance  heater, 
or  a  combination  of  all  three  may  be  used  to  heat  the 
gases.— O.  F.  H. 

Nitric  acid;    Process  of  making .     O.  Bender,  Neu- 

Babelsberg,  Germany.     U.S.  Pat,  900,471,  Oct.  6,  1908. 

See  Fr.  Pat.  377,442  of  1907  ;  this  J.,  1907,  1090.— T.  F.  B. 

Gases   containing  sulphur  dioxide  ;    Process  of  purifying 

.     G.    Eschelmann,   St.    Petersburg,   Russia.     U.S. 

Pat,  900,500,  Oct.  6,  1908. 

See  Eng.  Pat.  12,213  of  1907 ;  this  J.,  1907, 1138.— T.  F.  B. 

Sulphtiric   acid ;    Process   of  making .     O.    Bander, 

Neu-Babe!sberg.  Germany.     U.S.  Pat.  900,688,  Oct.  6, 
1908. 

See  Fr.  Pat.  377,442  of  1907  ;  this  J.,  1907,  1090.— T.  F.  B. 

'Sulphur   dioxide   and   sulphuretted   hydrogen ;     Treatment 

of for  the  obtainment  of  sulphur  therefrom.     W. 

Feld,  Zehlendorf,  Germanv.     Eng.   Pat.  2719,  Feb.   6, 
1908.     Under  Int.  Conv.,  March  6,  1907. 

See  Fr.  Pat.  387,438  of  1908  ;  this  J.,  1908,  810.— T.  F.  B. 

Filling  for  reaction  chambers,  etc.  H.  Petersen,  Wilmers- 
dorf,  Germany.     U.S.  Pat.  899,898,  Sept.  29,   1908. 

See  Fr.  Pat,  378,454  of  1907  ;  this  J.,  1907,  1130.— T.  F.  B. 

Filling  material  for  reaction  chambers.  H.  Petersen, 
Wilmersdorf,  Germany.  U.S.  Pat.  899,899,  Sept.  29, 
1908. 

See  Fr.  Pat.  382,262  of  1907  ;  this  J.,  1908,  151.— T.  F.  B. 


VIII.— GLASS,   POTTERY,  AND  ENAMELS. 

Kaolin  formation  ;    Contribution  to  the  question  of . 

O.   Hiihnel.     J.   prakt.   Chem.,   1908,  78,   280—284. 

Analyses  are  quoted  of  specimens  of  porphyry  from  the 
same  deposit  in  :  (1),  the  undecomposed  state  ;  (2),  after 
weathering ;  and  (3),  after  semi-kaohnisation.  The 
figures  show  that  weathering  and  kaolinisation  are  quite 
distinct  processes.  In  the  former,  the  proportions  of 
alkali  and  alumina  remained  practically  unaltered,  that 
of  the  iron  increased  slightly,  and  that  of  the  silica 
decreased,  whilst  in  the  latter,  the-  amount  of  alkali  fell 
nearly  to  half  the  original  value,  the  iron  content  decreased, 
and  the  proportions  of  alumina  and  silica  increased  con- 
siderably. A  decomposition  product  of  granite  taken 
from  below  a  layer  of  humus,  had  a  composition  closeh 
approaching  that  of  crude  kaolin. — A.  S. 

Texas  kaolin  ;    Note  on — .     A.  Mayer.     Trans.  Amer. 

Coram.  Soc,  1908,  10,  91—96. 

Tim',  clay  examined  was  from  a  deposit  located  about 
7.r>  miles  west  of  San  Antonio.     It  is  taken  from  the  mine 
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as  a  snow-white  powder.  The  division  of  the  grains 
is  not  at  all  fine,  the  surface  faetor  being  9036  as  compared 
to  15,000—16,000  for  many  English  days.  The  tensile 
strength  is  very  great,  89  lb.  per  sq.  in.,  as  compared  to 

the  15 — 40  lb.  of  other  china  clays.  The  plasticity,  also, 
is  very  great  ;  the  clay  requires  .~>1  per  cent,  of  water  to 
convert  it  into  a  workable  state.  The  contraction  from 
the  mould  was  10  per  cent.,  and  on  firing  to  cone  10 
bending,  it  contracted  another  12  per  cent. — a  total 
shrinkage  of  2-  per  cent.,  whereas  china  days  usually 
contract  11  — 16  per  cent,  on  the  whole,  and  ball-clays 
It) — 19  per  cent.  The  composition  of  the  clay  is:  silica. 
43-75  ;  alumina.  37*62  ;  ferric  oxide,  0-36 ;  calcium 
carbonate.  1-40  :  loss  on  ignition,  15*84  ;  alkalis,  0-96  per 
cent.  For  colour,  vitrification,  strength,  and  plasticity, 
the  clay  appears  to  be  superior  to  any  china  clay  on  the 
market.  In  the  discussion.  Zimmer  attributed  the 
physical  properties  of  the  clay  to  amorphous  silicic  acid, 
and  pointed  out  that  similar  effects  could  be  obtained 
by  adding  water-glass  to  kaolin.  Hottinger  stated  that 
ware  made  from  this  clay  was  full  of  fine  cracks  internally, 
although  perfect  on  the  surface.  It  was  necessary  to 
open  it  up  for  drying  by  introduction  of  some  non-plastic 
material.  Fox  stated  he  had  met  a  somewhat  similar 
day  from  Jerseyville,  111.,  which  had  the  enormous  tensile 
strength  of  500—560  lb.  per  sq.  in.— H.  H.  S. 

Kaolin  ;     Effect   of    potash    mica    (muscovite)    upon . 

R.  Rieke.     Sprechsaal,  1908,  41,  577—582. 

In  the  rational  analysis  of  clays,  the  portion  soluble  in 
hot  sulphuric  acid  is  returned  as  "  clay  substance,"  and 
is  regarded  as  consisting  of  hydrated  aluminium  disilicate, 
Al»03,2SiO,,2H20.  Analyses  of  this  portion,  however, 
show  that  in  addition  to  alumina,  other  oxides  are  present, 
namely,  ferric  oxide,  titanium  oxide,  lime,  magnesia, 
sodium  oxide,  and  especially  potassium  oxide.  According 
to  Vogt  the  appreciable  proportion  of  alkali  is  due  to  the 
presence  of  finely  divided  mica,  chiefly  muscovite,  which 
is  dissolved  by  the  sulphuric  acid,  along  with  the  clay 
substance.  If  present  in  a  large  proportion,  the  mica 
would  affect  the  refractoriness,  sintering  temperature, 
contraction  on  burning,  and  other  properties  of  a  kaolin. 
The  extent  to  which  the  properties  of  the  kaolin  arc 
affected  would  depend  upon  the  degree  of  fineness  and 
uniformity  of  size  of  the  mica  particles.  The  author  has 
investigated  these  points  by  experiments  upon  Zettlitz 
kaolin  (containing  98-5  per  cent,  of  clay  substance,  and 
lo  j>er  cent,  of  quartz  and  felspar),  and  a  pure  crystalline 
muscovite.  He  found,  when  the  muscovite  was  ground 
fine  enough  to  pass  through  a  5000-mesh  sieve,  that  96  per 
cent,  was  dissolved  by  the  sulphuric  acid  treatment  in  a 
rational  analysis,  and  that  as  much  as  74  per  cent,  was 
dissolved  from  a  portion  that  would  pass  a  900-mesh 
sieve.  The  melting  points  of  mixtures  of  Zettlitz  kaolin 
and  of  the  very  finely  divided  muscovite  were  lowered 
as  the  amount  of  the  latter  was  increased.  The  same  effect 
is  produced  upon  the  kaolin  by  orthoclase  felspar,  but  to 
a  much  greater  extent,  owing  to  the  larger  content  of  alkali 
in  the  orthoclase.  Kaolin  on  the  other  hand  does  not 
act  upon  muscovite  in  the  same  way ;  but  only  slightly 
diminishes  its  easy  fusibility.  Crystallised  alumina  and 
muscovite  react  upon  each  other  in  the  same  way  as  mica 
and  kaolin.  Mixtures  of  quartz  and  muscovite  on  the 
other  hand  do  not  show  a  regular  decrease  in  their  melting 
points  as  the  amount  of  muscovite  increases.  This 
melting  point  curve  shows  a  maximum  with  a  mixture 
containing  80  per  cent,  of  muscovite,  and  a  minimum 
with  a  mixture  containing  50  per  cent,  of  muscovite,  and 
the  trace  of  the  curve  remains  practically  the  same  when 
previously  molten  mixtures  are  tested  again.  Additions 
of  the  finely  divided  muscovite  to  Zettlitz  kaolin  increase 
the  contraction  on  burning,  but  only  to  a  small  extent ; 
above  Seger  cone  10,  the  more  micaceous  mixtures  show 
a  slight  expansion.  The  effect  of  the  mica  upon  the 
density  of  the  burnt  test-pieces  is  very  marked  with 
mixtures  containing  over  ^20  per  cent,  of  mica,  but  at 
temperatures  much  below  he  melting  point  of  the 
muscovite,  its  influence  on  the  density  is  apparent  (from 
about  Seger  cone  1  upwards).  The  effect  is  very  much 
increased    by   increased    fineness   of   grain   of   the    mica. 


Finely  ground  muscovite  shows  on  burning  very  little 
contraction,  but  a  high  porosity.  Between  Seger  cones  6 
and  10  the  water  absorption  sinks  from  20  per  cent,  to 
nil,  so  that  the  muscovite  must  begin  to  fuse  at  cone  10, 
without  any  marked  alteration  in  form  occurring.  The 
actual  fusing  point  is  about  cone  13.  Judging  from  the 
tenacity  of  a  paste  of  the  finest  washed  potash  mica  and 
water,  it  stands  intermediate  between  plastic  and  non- 
plastic  (or  diluent)  materials.  These  results  showing  the 
effect  of  potash  mica  on  kaolin  were  also  confirmed  by 
experiments  made  upon  an  American  kaolin  containing 
99-7  per  cent,  of  clay  substance,  and  approximating  even 
more  than  Zettlitz  kaolin  to  the  theoretical  formula, 
Al203,2SiO,,2H20.— W.  C.  H. 


Frits ;    Compounding   of .     H.    F.    Staley.     Trans. 

Amer.  Ceram.  Soc,  1908,  10,  113—123. 

The  author  attacks  the  "  common  and  disastrous  fallacy  " 
of  assuming  that  frits  of  like  stoichiometrical  formula} 
will  have  like  pyrometric  and  physical  properties.  The 
error  is  greatest  when  the  frit  is  merely  sintered  in  saggars  ; 
it  is  still  grave  when  the  frit  is  brought  to  full  fluidity 
and  quietude  in  a  frit  kiln.  By  simply  varying  the  raw 
materials,  it  is  stated  that  the  same  formula  may  be 
made  to  give  a  "  nice  clear  glass  "  at  a  low  temperature 
or  an  opaque  porcelain-like  mass  at  200°  C.  higher.  At 
any  point  between  these  two  extremes,  the  mixture  can 
be  made  to  craze,  "  fit,"  or  chip  on  any  given  body.  Alumina 
and  silica  should,  whenever  possible,  be  introduced  into 
a  frit  as  felspar,  which  is  the  best  basis  for  a  frit,  and  the 
cheapest.  Soda  and  soda-lime  spars  are  cheaper  than 
potash  spars  on  account  of  their  greater  fusibility.  Clay 
should  be  avoided,  as  it  impairs  the  fusibility,  thereby 
increasing  the  expense  of  fritting ;  its  constituents  can 
be  better  introduced  as  felspar.  Fluorine  always  has 
the  same  effect,  however  introduced  ;  it  tends  to  reduce 
the  melting  point,  to  cause  crazing  and  to  give  a  milky 
opacity.  Boric  acid  should  be  used  sparingly  on  account 
of  its  high  cost.  The  glass  is  first  made  as  fusible  as  possible 
by  keeping  the  alkalis  high,  the  lime  low,  the  metallic 
oxides  fairly  high,  and  using  only  enough  alumina 
and  silica  to  produce  an  insoluble  glass.  If  the  glass  is 
still  too  refractory,  boric  acid  is  added.  Since  lime  is 
kept  low — because  it  is  not  an  efficient  flux,  unless 
introduced  as  spar — zinc  can  be  used  to  a  considerable 
extent.  Weight  for  weight,  it  is  superior  to  lead  as  a 
flux,  and  it  costs  less. — H.  H.  S. 


[Pottery]  Fusion  curves;    Notes    on    some .     A.    V. 

Bleininger.    Trans.    Amer.    Ceramic    Soc,     1908,    10, 
259—264. 

The  author  has  studied  the  fusion  of  mixtures  of  fek.Tjar, 
ferric  oxide,  and  "  whiting."  The  dry  constituents  were 
ground  together  in  various  proportions  from  100  per  cent, 
of  felspar  to  40  per  cent,  of  ferric  oxide,  100  per  cent, 
of  felspar  to  40  per  cent,  of  whiting,  and  100  per  cent, 
of  felspar  to  40  per  cent,  of  ferric  oxide  and  whiting 
together,  the  percentages  of  whiting  at  first  being  small, 
but  increasing  as  the  felspar  diminished.  The  mixtures 
were  made  into  cones  with,  dextrin  and  water,  and  fused 
in  a  test-kiln.  In  the  felspar-ferric  oxide  seiies,  there 
is  an  eutectic,  melting  at  ]100°C,  consisting  of  91  per 
cent,  of  felspar  and  9  per  cent,  of  ferric  oxide,  and 
corresponding  with  the  formula  : — 

0015  MgO :  0034  CaO :  0766  K.,0 :  0- 185  Na.,0 :  104  A1203 : 
0-415  Fe203:6-82  Si02. 

In  the  felspar-lime  series,  there  is  apparently  an  eutectic 
consisting  of  about  97  per  cent,  of  felspar  and  3  per  cent, 
of  whiting.  In  the  felspar-ferric  oxide- whiting  series, 
the  author  concludes  that  the  isothermal  compositions 
are  connected  by  some  definite  law ;  one  set  of  mixtures 
within  certain  limits  fused  between  1175°  and  1195°  C, 
another  set  with  a  wider  range  of  composition  fused  between 
1195°  and  1215°  C,  and  so  on,  each  set  having  a 
temperature  interval   of   20°  C— W.  C.  H. 
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Cornish  stone  versus  felspar  as  a  flux  for  porcelain  ;   Use 

of .     A.    S.    Watts.     Trans.    Amer.    Ceram.    Soc, 

1908,  10,  97—112. 

A  felspar-fkit  was  made  of  the  same  composition  as 
the  Cornish  stone,  w'z.,0-676KNaO:0-293CaO:  0030MgO,: 
1-1G7  Al20:j:8-93  Si02.  The  lime  was  introduced  as 
fluorspar  in  order  to  derive  benefit  from  any  additional 
fluxing  power  fluorspar  may  have  over  whiting.  The 
mixture  was  fritted  at  cone  10,  and  ground  to  pass  a 
120-mesh  screen.  After  firing,  no  trace  of  fluorine  could 
be  found.  The  Cornish  stone  and  its  artificial  substitute 
were  then  weighed  out  with  china  clay,  ball  clay,  flint, 
and  whiting  to  make  two  bodies  of  the  formula — 0-16  K20, 
0-08  CaO,  1-0  A1203,  4-5  Si02,  and  the  test  pieces  were 
fired  under  normal  and  reducing  conditions.  In  the  normal 
burn,  the  two  bodies  were  about  equal  in  vitrification. 
In  colour,  the  stone  body  tended  to  a  brownish-cream, 
and  the  frit  body  to  a  blue;  the  latter  being  the  better 
colour.  In  the  deducing  burn,  the  stone  body  had  a 
creamy  translucency  common  to  American  chinas,  while 
the  frit  body  had  the  peculiar  blue-white  translucency 
of  the  highest  quality  French  chinas,  the  frit  body 
again  being  superior.  In  the  discussion,  Mayer  referred 
to  the  beautiful  colour  of  English  bone  china.  Although 
this  contains  Cornish  stone,  the  lime  from  the  bone 
"  bleaches  the  iron  in  the  body."  English  manufacturers 
endeavouring  to  compete  with  American  "  vitreous " 
ware  had  to  get  their  fluxes  from  Sweden,  owing  to  the 
absorption  of  Cornish  stone  bodies.  Weelans  said  that 
Cornish  stone  gave  rise  to  blistering.  Langenbeck  stated 
that  stone  was  very  variable  in  composition.  At  Trenton, 
there  was  a  "  dark  purple  "  and  a  "  light  buff "  stone. 
The  former  is  a  hard  rock  having  large  crystals  of 
felspathic  material,  while  the  latter  has  been  considerably 
weathered.  Analyses  showed  that  the  amount  of  alkalis 
might  range  from  3  to  7  per  cent.  Cornish  stone  contained 
fluorine,  and  he  attributed  the  blistering  mentioned  to 
that  ingredient.  Incidentally,  he  mentioned  that  a 
vitreous  body  made  of  Cornish  stone  by  itself  had  a 
shrinkage  less  than  one  of  felspar,  and  greater  than  one 
of  fireclay.  Zimmer  stated  that  the  reason  why  American 
porcelain  is  yellowish  while  European  ware  is  bluish, 
is  that  the  American  ware  is  only  semi-porcelain  and 
has  to  be  fired  in  a  neutral  or  an  oxidising  flame  because 
of  the  lead  glaze  on  it,  while  the  Continenlal  porcelain 
lias  a  felspathic  glaze  and  is  fired  chiefly  in  a  reducing 
atmosphere,  thereby  keeping  the  iron  compounds  reduced. 
Binns  stated  that  felspar  gave  a  weaker  body  than  stone, 
but  that  the  spar  body  was  less  liable  to  spit  out  in  the 
decorating  kiln — an  important  point  when  underglaze 
printing  with  gold  edge.  He  attributed  the  dark  purple 
colour  of  some  stones  to  fluorine,  some  stones  containing 
as  much  as  1-6  per  cent,  of  fluorspar. — H.  H.  S. 

Porcelain    manufacture ;     Action    of    the    different    forms 

of  calcium  as  a  flux  in .     A.   S.   Watts.     Trans. 

Amer.  Ceramic  Soc,  1908,  10,  265—292. 

The  author  has  examined  the  effects  produced  upon  a 
porcelain  of  the  composition,  0T6K2O:  1A1203:  4-5Si02, 
by  additions  of  calcium,  introduced  as  "  whiting," 
pulverised  marble  (CaC03,MgC03),  plaster  of  Paris,  and 
fluorspar.  With  uniform  firing  and  gradual  cooling 
in  a  neutral  or  very  slightly  oxidising  atmosphere,  the 
source  of  the  calcium  does  not  appear  to  affect  the  qualities 
of  the  porcelain.  When  the  bodies  were  burnt  in  either 
a  strongly  oxidising  or  a  strongly  reducing  atmosphere, 
considerable  variations  appeared  in  the  shrinkage, 
apparent  density,  and  absorption  (tested  by  48  hours' 
immersion  in  nearly  boiling  water).  Roughly  speaking 
the  specific  gravities  and  shrinkages  were  loss  in  the 
oxidising  burn,  and  greater  in  the  reducing  burn,  than 
ondei  normal  conditions  of  firing.  The  author  conclude 
>  li.it  greater  variations  occur  in  a  body  in  which  calcium 
is  present  than  in  a  plain  felspar  body.  A  small  addition 
of  calcium  flux  may  improve  the  colour  if  properly 
handled,  but  all  the  desirable  qualities  d<>  not  appear 
in  any  one  body.  From  a  discussion  of  the  data,  when 
corrected  tor  real  specific  gravity,  percentage  <>f  sealed 
pores,  nnd  volume  changes  of  solid  material,  it  appears 
that  porcelains,   like  other  vitrified   wares,  are  not  the 


solid  bodies  they  appear  to  be  from  the  ordinary  absorption, 
porosity,  and  shrinkage  measurements.  In  some  cases 
there  is  molecular  volume  alteration.  The  solid  material 
and  the  sealed  pores  increase  in  volume,  but  it  is  not 
clear  whether  the  sealed  voids  are  the  original  open 
pores  sealed  off,  or  new  pores  developed  by  the  formation 
and  expansion  of  enclosed  gases.  So  far  as  can  be  seen 
at  present,  the  strength  of  the  porcelains  does  not  depend 
upon  the  amount  of  sealed  pores,  neither  can  any  conclusion 
be  arrived  at  as  to  the  effect  of  the  molecular  increase 
in  volume  of  the  solid  portion,  on  the  strength  of  the 
porcelain. — W.  C.  H. 

Stoneware  ;  A  cheap  enamel  for .     R.  T.  Stull.     Trans. 

Amer.    Ceramic    Soc,    1908,    10,    216—243. 

The  author's  object  was  to  produce  an  enamel  which 
was  whiter  and  better  than  the  commercial  stoneware 
glaze,  and  should  have  somewhat  the  appearance  of  a 
tin  enamel,  but  be  cheaper  to  produce.  The  following 
glaze  was  taken  as  the  starting  point, 

0-3K2O  0-4CaO:  03BaO:  0-4A1203:  375Si02. 
The  substitution  of  zinc  oxide  for  baryta  in  this 
glaze  increased  the  fusibility,  brilliancy,  and  opacity, 
and  reduced  the  tendency  to  craze.  The  crazing 
and  refractoriness  were  increased  by  replacement  of 
lime  from  "  whiting "  by  lime  from  bone  ash,  but 
the  bone  ash  required  calcining  with  flint,  otherwise 
the  glaze  flaked  off  after  dipping.  The  equivalent  of 
0-13P2O5,  introduced  as  bone  ash,  with  0-3ZnO  and 
0-4A1203,  increased  the  whiteness  and  did  not  cause 
"  beading,"  which  is  considered  to  be  a  danger  arising 
from  the  use  of  bone  ash.  To  reduce  the  refractoriness 
and  "  crazing  "  and  at  the  same  time  retain  the  whiteness, 
dehydrated  colemanite  (calcium  borate)  was  introduced, 
and  by  replacing  bone  ash,  zinc  oxide,  and  silica,  the 
fusibility  and  brilliancy  were  increased,  but  the  opacity 
decreased.  No  good  commercial  glazes  were  obtained 
in  a  series  of  trials  in  which  an  attempt  was  made  to 
increase  the  content  of  alumina  and  phosphoric  anhydride 
by  the  introduction  of  aluminium  phosphate ;  thou'gh 
the  whiteness  and  opacity  were  increased,  the  glazes 
were  spoiled  by  blistering,  "  beading,"  etc.  The  best 
results  were  obtained  with  a  glaze  of  the  following 
formula  : — 

0-2ZnO:0-6CaO:0-2K,O: 
0-40— 0-55A1203:  25Si02:  0-2P,Os:  08B2O3. 

In  this  the  bone  ash  was  calcined  or  fritted,  and  the 
alumina  in  excess  of  0-3  equivalent  was  added  as  calcined 
clay.  The  glazes  could  be  fired  as  low  as  cone  '01  and 
gave  good  opaque  glossy  enamels,  with  a  light  ivory 
colour  and  texture.  There  was  only  a  very  slight  tendency 
to  "crawl."  The  enamels  also  contain  no  raw  borax 
or  other  soluble  salts. — W.  C.  H. 

Pottery    plaster.     H.    E.    Ashley.     Trans.    Amer.    Ceram. 
Soc,  1908,  10,  76—90. 

According  to  the  author's  theory,  based  chiefly  on  the 
work  of  Le  Chatelier  and  of  himself,  the  setting  of  plaster 
is  caused  by  the  energy  of  hydration,  supplemented  by 
the  solvent  action  of  water,  .and  the  difference  in  solubility 
of  crystallised  and  uncrystallised  calcium  sulphate. 
Some  of  the  plaster  is  first  hydrated,  a  process  which  is 
accompanied  l>y  a  rise  of  temperature.  The  hydrated 
plaster  coats  masses  of  not-hydrated  plaster,  and  the 
process  of  hydration  is  brought  to  a  stand  until  the  excess 
of  water  has  dissolved  the  hydrated  plaster,  thereby 
causing  a  fall  of  temperature.  When  the  water  is 
saturated,  the  di  hydrate,  CaS(),,,2ll..<  >.  crystallises  out. 
and  setting  begins  and  proceeds  more  and  more  rapidly 
till  Dearly  complete.  The  temperature  also  rises  rapidly, 
owing   to   the  not-hydrated   plaster    becoming   exposed 

.iiid    then   hydrated.      The   more  linely-ground   the   plaster, 

the  more  extensive  is  the  initial  hydration  and  the  quicker 

the     eetting.      The     "ageing"     of     plaster     moulds     is     a 

phenomenon  akin  to  Betting.  In  a  solution,  large  crystals 
grow  at  the  expense  of  smaller  ones.  By  ageing," 
the  moulds  become  more  difficultly  soluble,  and  this 
explains  the  greater  wearing  power  (said  to  be  lit  per 
cent.),  of  aged  moulds. 
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Fasts  for  piaster  for  moulds. — Sieie.     The  residue  left 
on  a  sieve,  80  moaaoa  to  the  inch,  is  objectionable  in 

mould-making.  I'ensile  strength.  The  author  rejects 
this  common  test,  became  over-burned  has  greater  tensile 
strength  than  under-burned  plaster,  but  is  useless  for 
mould-making  owing  to  its  lack  of  porosity.  Heating 
test.     To    To    gnus,    of    water    of    known    temperature, 

^100  grins,  of  plaster  are  added  and  rapidly  stirred.  Read- 
ings are  taken  of  time  and  temperature.  The  initial 
rise  in  temperature  is  greater  the  finer  the  plaster.  Then 
comes  a  retardation,  or  even  a  fall,  due  to  the  solution 
of  the  hydrated  plaster,  and  finally  another  rise  which 
indicates  roughly  the  extent  to  which  the  plaster  has 
!>een  calcined.  The  heating  curves,  though  they  cannot 
be  relied  upon  for  a  full  description  of  the  plaster,  make 
a   convenient   basis  for  comparisons.     Drip  test.     Moulds 

»have  often  to  be  discarded  after  a  short  period  of  use 
through  the  uncovering  of  air-pits  and  consequent 
irregularity  of  surface.  The  quality  of  a  mould  from 
this    standpoint    can    be   tested    by   placing   the   formed 

»  piece  under  dripping  water  for  one  hour,  when  hard 
lumps  appear  raised  above  the  surface,  and  numerous 
air-pits  are  uncovered.  By  blending  the  plaster  and 
water  in  a  small  "  blunger  "  and  letting  the  bubbles  of 
air  rise  to  the  surface,  the  air-pits  can  be  reduced  in 
number  and  especially  in  size.  New  moulds  have  more 
calcium  sulphate  dissolved  out  of  them  than  old  ones, 
thereby  causing  the  outer  surface  of  the  ware  cast  in  them 
to  be  vitrified  during  the  subsequent  firing,  and  to  become 
harder  than  the  inner  surface. — H.  H.  S. 

Seger-cones  022  to  7.     M.  Simonis.     Tonind.-Zeit,,   1908, 
32,  1764—1768. 

Seukb  first  instituted  cones  1 — 20,  then  26 — 36,  and 
lastly  21 — 25.  Cones  4 — 35  consisted  of  clay,  quartz, 
and  felspar  or  whiting.  In  cones  1 — 3,  iron  oxide  was 
used  as  flux.  Cramer  prepared  cones  010 — 01  by  the 
use  of  boric  acid,  and  Hecht,  cones  022 — 011  with  the  aid 
of  lead  oxide.  These  lower  members,  however,  owing 
to  the  influence  of  reducing  gases,  were  not  so  reliable 
as  the  cones  above  4.  Not  merely  did  they  swell  and 
twist,  but  their  melting-points  were  influenced  by  the 
size  and  nature  of  the  muffles  in  which  they  were  fired, 
and  by  the  time  of  firing.  Further,  successive  cones 
do  not  mark  regular  gradations  of  temperature.  Between 
cones  016  and  011,  for  example,  there  is  a  difference  of 
only  35°  C.  (750°— 785°  C),  while  the  next  cone  (010) 
melts  at  910°  C— a  rise  of  125°  C.  To  remedy  this,  the 
author  prepared  a  series  of  lead-free  cones  by  adding 
increasing  quantities  (from  2-5  to  30  per  cent.)  of  Zettlitz 
kaolin  to  the  frit — 

0-5Na2O,0-25CaO,0-25MgO,l-0SiO2,l-0B2O3 

— for  cones  021 — 016,  and  of  kaolin  (15  to  21-5  per 
cent.)  and  magnesite  (4  to  10  per  cent.)  to  the 
frit  —  0-5Na2O,0-5CaO,0-2Al2O3,20SiOi,l-0B2O3  —  for 
cones  015 — 011.  The  new  cones  were  more  regular  in 
gradations  of  temperature  and  gave  concordant  results 
whether  fired  in  a  kiln  or  in  a  quick-firing  muffle.  But 
it  was  found  that  the  new  cone,  011a,  had  a  higher  melting- 
point  than  the  old  Seger  cone,  010,  which  contained  iron 
oxide  and  was  liable  to  burst  when  quickly  fired.  The 
author  therefore  extended  his  new  series  of  lead-  and 
iron-  free  cones  up  to  number  7  by  adding  to  the  substance 
of  con2  7  suitable  quantities  (2  to  77  per  cent.)  of  a  material 
made  by  mixing  335  parts  of  kaolin  and  10  parts  of 
magnesite  with  56-5  parts  of  the  second  of  the  above 
frits.  These  new  cones  gave  good  results  as  long  as  they 
contained  not  less  than  20  per  cent,  of  the  substance  of 
Seger  cone  7.  The  molecular  formula?  of  all  the  new 
cones  are  given  in  the  paper. — H.  H.  B. 

Glaze  formula;     Function  of  boron  in  the .     C.  F. 

Binns.     Trans.   Amer.   Ceramic  Soc.,    1908,   10,   158 — 
174. 

The  ratio  of  the  basic  to  •"■the  acidic  components  in  a 
glaze  is  calculated  on  the  oxygen  ratio,  and  the  most 
satisfactory  results  are  obtained  with  a  ratio  of  1  :  2  in 
normal  raw  glazes,  in  which  silica  is  the  acidic  component, 


so  that  such  glazes  were  often  referred  to  as  "  bisilicatos." 
When  however  boric  acid  is  introduced  into  a  glaze, 
instead  of  replacing  part  of  the  silica,  it  is  found  in  practice 
that  an  increased  amount  of  silica  is  required,  and  the 
oxygen  ratio  of  1  :  2  does  not  hold  good.  If  however 
boric  acid,  or  rather  boron  sesquioxide,  in  which  form 
the  boron  presumably  exists  in  a  fritted  glaze,  be  reckoned 
as  basic,  then  the  glaze  satisfies  the  oxygen  ratio  of 
1  :  2,  and  some  explanation  of  the  necessary  increase  of 
the  silica  content  is  afforded.  According  to  the  periodic 
law,  and  from  its  valency,  boron  might  be  presumed 
to  act  like  aluminium,  and  exhibit  the  functions  of  a 
base  with  strong  acids,  and  of  an  acid  with  strong  bases. 
In  a  glaze  formula  it  would  thus  fall  into  the  R203  column, 
as  B203.  The  author  found  experimentally  that  when 
silica  and  boron  sesquioxide  are  melted  together,  the 
latter  appeared  to  completely  dissolve  the  former,  and 
also  that  a  measurable  amount  of  heat  was  evolved. 
From  the  results  obtained  with  a  number  of  experimental 
glazes,  boron  sesquioxide  appeared  to  exhibit  basic 
functions.  If  it  had  acted  like  an  acid,  the  members  of 
one  series  would  have  varied  from  a  little  more  than 
a  bisilicate  to  considerably  more  than  a  trisilicate,  which 
is  highly  improbable  in  face  of  the  uniform  results 
obtained  through  all  the  members  of  the  series.  If 
reckoned  as  a  base,  the  oxygen  ratio  throughout  the 
series  was  1:2.  In  another  series,  one  member  with 
0-25  Ba03  was  more  fluid  than  another  member  with 
0-5  B203,  and  as  this  series  contained  no  alumina,  it  is 
evident  that  at  least  in  an  experimental  way,  boron 
sesquioxide  may  replace  alumina  entirely,  and  in  excess, 
tends  to  act  like  the  latter  in  increasing  the  viscosity  of 
a  glaze.  Further,  from  the  occurrence  of  devitrification 
in  the  trials,  boron  sesquioxide  appeared  to  exhibit 
basic  and  not  acid  functions.  The  replacement  of  boric 
acid  by  alumina,  and  vice  versa  had  no  effect  upon  crazing 
of  the  glaze.  There  are  probably  conditions  under  which 
boron  does  exhibit  acid  functions,  but  the  author  does 
not  consider  that  it  acts  thus  in  the  presence  of  silica. 

— W.  C.  H. 

Glazes  ;  New  crystalline .     J.  Koerner.     Trans.  Amer. 

Ceram.  Soc,  1908,  10,  61—64. 

Whilst  experimenting  with  uranium  oxide  to  obtain  a 
red  colour,  the  author  found  that  with  lead,  uranium 
tends  to  form  an  aventurine  glaze.  Attributing  this 
phenomenon  to  a  high  lead-content,  he  tried  to  overcome 
the  difficulty  by  adding  fluxes  high  in  alkali  content,  but 
without  satisfactory  results.  He  then  replaced  the  lead 
fluxes  by  bismuth,  and  at  once  obtained  crystals  which 
appeared  red  from  above,  but  glittered  like  gold  from 
the  side.  The  crystals  were  not  so  large  as  the  well- 
known  zinc  and  titanium  crystals,  but  were  effective 
on  account  of  their  peculiar  colour.  The  best  results  were 
obtained  with  the  two  following  glazes  : — 

a.  025PbO :  0-20BioO3:  OlOCaO:  OOSMgO :  005ALO3, 

0-75SiO„:0-25B.,O3. 

b.  0-20Bi,O3:  016K,O:  008MgO:  016CaO:  005Al„O3, 

075SiO2:0-25B2O3. 
These  crystals  were  obtained  at  as  low  a  temperature 
as  Seger  cones  011 — 09. 

Crystalline  glazes  may  also  be  obtained  with  tungstic 
acid,  W03,  but  a  temperature  of  Seger  cone  8->— 10  is 
required.  Glazes  containing  much  alumina  are  not  suitable. 
The  best  formula  is 

10RO.2— 3SiO2,01Al2O3,10B2O3,01WO3, 
in  which 

RO=0-5PbO,0-3CaO,01K2O,0-lNa2O. 
The  crystals  show  peculiar  iridescent  reflexes  and  may  be 
coloured. — H.  H.  S. 

Chromium  oxide  in  glazes  containing  zinc  ;   Action  of . 

M.   L.   Bryan.     Trans.   Amer.   Ceram.   Soc.,    1908,   10, 
124—132. 

A     matte  glaze  of  the  composition, 

0-  25K2O,0-  30—0-  14CaO,0-  45—0-  2 1  BaO,0-  00—0-  40ZnO, 
0-3Al2O3,2-0SiO2, 

gave  with  raw  chromium  oxide,  brown  colours  instead  of 
green,   when   more   than   010  equivalent   of   zinc    oxide 
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was  present.  It  was  at  first  thought  that  zinc  chromate 
had  been  formed  by  the  zinc  oxide  remaining  suspended 
in  the  glaze,  as  it  does  in  the  glaze  on  Bristol  ware,  but  on 
making  a  new  glaze  containing  sufficient  lead  oxide  to 
dissolve  the  zinc  oxide,  the  brown  colour  still  appeared. 
The  author  concludes  that  zinc  oxide  acts  as  an  oxidising 
agent,  changing  chromic  oxide  into  a  higher  oxide,  which 
remains  as  such,  unless  it  is  subjected  to  a  highly  reducing 
atmosphere.  The  duration  of  burning  seems  to  affect  the 
colour ;  for  instance,  samples  burnt  in  a  trial  kiln  for 
only  24  hours  may  come  out  green.  In  the  ordinary  kiln, 
the  colour  may  be  green  when  hot,  but  become  brown 
on  cooling. — H.  H.  S. 

Patent. 

Glass  ;   Apparatus  for  drawing .     0.  Imray,  London. 

From  Window  Glass  Machine   Co.,   Pittsburg,  'U  S.A. 
Eng.  Pat.  15,670,  July  23,  1908. 

The  apparatus  consists  of  a  melting  furnace  and  a  drawing- 
pot.  The  pot  has  two  cavities  for  the  glass,  and  is 
mounted  on  a  horizontal  axis  about  which  it  can  be  rotated, 
so  that  whilst  glass  is  being  drawn  from  the  upper  cavity, 
the  lower,  empty  cavity  is  cleaned  by  the  flame.  The 
top  stone  of  the  furnace  is  made  in  separate  parts,  and  a 
single  mechanism  is  provided  by  which  the  pot  can  be 
turned  on  its  axis.  The  separate  parts  or  plates  of  the 
top  stone  can  be  moved  radially  to  fit  round  the  rim  of  the 
pot,  and  thus  prevent  the  flame  below  from  interfering 
with  the  glass  which  is  being  drawn  from  the  upper  cavity 
of  the  pot.  The  top  may  also  be  made  in  two  pacts  which 
are  mounted  so  that  they  may  be  raised  slightly  in  being 
drawn  back  to  allow  for  the  turning  of  the  pot.— W.  C.  H. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Portland  cement ;    Effect  of  fine  grinding  on  the  properties 

of •     J.     A.     Williams.     Trans.     Amer.     Ceramic 

Soc,  1908,  10,  244—258. 

It  is  now  generally  agreed  that  only  the  most  finely- 
divided  particles  (flour)  of  Portland  cement  are  hydra  ulic- 
ally  active,  within  a  reasonable  length  of  time,  and  that  the 
larger  particles  are  inert,  so  far  as  the  working  qualities 
of  the  cement  are  concerned.  In  commercial  cements 
the  sizes  of  the  particles  range  from  those  that  just  pass 
a  100-mesh  sieve  down  to  impalpable  dust.  The  author 
has  examined  the  effects  produced  upon  the  time  of  setting, 
tensile  strength,  and  soundness  by  finer  grinding  of  cement. 
A  sample  of  Portland  cement  was  bought  in  the  open 
market,  and  one  portion  re-ground  in  a  ball  mill  for 
2  hours,  a  second  for  5  hours,  a  third  for  9  hours,  and  a 
fourth  for  14  hours.  The  effect  upon  the  fineness  is 
shown  in  the  following  table  :  — 


Passing  100, 

Sample. 

Retained  on 

retained  on 

Passing 

100-mesh. 

200-mesh. 

200-mesh. 

Market 

3-45 

20-80 

75-75 

After  2  hours  grinding 

0-27 

11-19 

88-54 

"       Q        " 

0-15 

8-75 

91-10 

»     "     >i           » 

0-02 

3-20 

96-78 

»    14      ,,              ,, 

0-00 

1-22 

98-78 

Portions  that  passed  the  200-mesh  were  farther  separated 
by  settling  in  kerosene  for  !,,  I,  and  5  nuns,  respectively 
with  the  following  results  : — 


Settling  from  suspension 

in   Kerosene  in  : 

In 

suspension 

in  kerosene 
after 

6   inins. 

Totals. 

Sample. 

80  leos. 

1   miii. 

5  mini, 

Uarket 
2-hour 
6-hour 

9-hour 
14-hour 

26-43 

27-:t'.t 
81-60 
•zr>-u:$ 
19-91 

12-08 

17-42 
16-28 

lf,-f.  1 
17-21 

li-71 
13-77 
18-17 
17-68 
16-56 

28-68 

29-96 
86-16 

37-tSK 
45-10 

75-75 
88-54 
91-10 

96-78 
98-78 

The  times  of  the  initial  and  final  sets  were  measured, 
and  decreased  in  every  case  with  increased  fineness  of 
the  particles,  whilst  the  percentage  of  water  required  to 
make  the  pats  increased.  The  times  of  the  initial  and 
final  sets  tor  the  material  in  suspension  in  kerosene  after 
5  minutes  were  2  mins.,  and  9  mins.,  and  for  the  cement 
after  14  hours  regrinding,  5  mins.,  and  17  mins.  respectively. 
The  following  table  shows  the  effect  produced  on  the 
tensile  strength  by  finer  grinding. 


Sample. 

Neat  cement.  Lb.  per 
sq.  in.  at  end  of : 

1  cement : 
per  sq.  in. 

3  sand.  Lb. 
at  end  of  : 

24  hrs.      7  days. 

28  days. 

7  days. 

28  days. 

Market 

2-hour      . . 

5-hour 

9-hour 
14-hour 

135-9 

327-9 
348-8 
291-6 
365-0 

555-3 
532-3 
568-3 
532-9 
596-7 

657-8 
619-0 
631-3 
630-9 
598-8 

167-9 
223-3 
243-0 
267-7 
283-1 

242-7 
294-4 
350-5 
344-4 
380-6 

At  the  end  of  1  day,  finer  grinding  considerably  increases 
the  tensile  strength  of  the  neat  cement,  but  the  increase 
is  less  marked  as  the  setting  period  increases,  and  at  the 
end  of  28  days  there  was  an  actual  decrease  in  strength. 
In  the  case  of  mixtures  of  cement  and  sand,  there  is  however 
a  uniform  and  fairly  rapid  increase  in  strength,  in  other 
words  the  larger  the  proportion  of  cement  flour  the  stronger 
is  the  attachment  between  cement  and  aggregate.  With 
the  original  cement,  there  is  a  very  considerable  increase 
in  tensile  strength  as  the  period  of  setting  increases. 
With  the  re-ground  samples,  the  tensile  strength  increase? 
as  the  fineness  of  the  particles  increases,  but  during 
succeeding  days  the  increase  in  tensile  strength  is  less 
marked  with  these  than  with  the  original  cement.  In  the 
case  of  cement-sand  mixtures,  the  increase  in  strength  is 
more  uniform  at  the  end  of  7  and  28  da3's.  Hence,  finer 
grinding  appears  to  produce  a  cement  which  sets  more 
quickly,  and  attains  a  greater  strength  in  a  shorter  time. 
From  this  it  would  follow  that  with  finer  ground  cement,  a 
larger  proportion  of  aggregate  could  be  used  to  meet 
requirements  as  to  strength  and  stability,  or,  if  the  present 
proportions  were  kept,  the  work  could  be  completed  in  a 
shorter  time.  If  the  ultimate  strength  of  the  finer  ground 
cement  is  greater,  less  cement  would  be  required  to  satisfy 
definite  conditions,  and  the  present  dimensional  standards 
could  be  revised.  Ultimately  the  question  arises  whether 
it  would  not  be  possible  to  grind  the  entire  output  of  the 
kilns  to  such  a  degree  of  fineness  that  every  particle  became 
hydraulically  active,  and  as  a  retarder,  use  some  inert 
material  which  would  be  cheaper  than  the  coarser  particles 
of  our  present  cements,  which  appear  to  serve  the  purpose 
of  retarders,  and  constitute  over  50  per  cent,  of  the  cement. 

— W.  C.  H. 


Cement ;   New  investigations  on .     E.  Stern. 

Zeit.,    1908,    32,    1029—1031. 


Chem. 


To  examine  the  action  of  water  on  cement,  the  author 
removed  dust  from  tho  coarser  particles  by  sifting,  then 
placed  these  particles  on  microscope  slides,  covered  them 
with  2  or  3  o.c.  of  a  2  per  cent,  solution  of  gelatin,  allowed 
this  to  dry,  and  then  immersed  the  slides  in  water  or  saline 
solutions.  Microscopical  examination  of  slides  immersed 
in  pure  water  showed  that  after  one  day,  the  cement 
particles  had  taken  up  some  water  and  had  slightly  pushed 
back    the   skill    of   gelatin    covering    them;     after    1    days' 

immersion,  crystals  of  calcium  hydroxide  and  carbonate 

had  appeared.  In  solutions  containing  si-;;  salt,  carbon 
dioxide,  magnesium  chloride,  calcium  chloride,  sulphates, 
and  especially  calcium  sulphate  (gypsum),  this  crystallisa- 
tion was  retarded;  in  a.  solution  containing  bicarbonates 
ii  was  aooelerated.  Treatment  of  cement  with  water  in 
a  diahscr  showed  that  both  aluminium  and  calcium 
hydroxides  were  dissolved,  but.  that  only  calcium  hydroxide 
diffused  into  the  outer  \esscl  ;  the  residue  obtained  ;ifl.  r 
some  weeks  contained  II  per  cent,  of  lime,  30  of  silica. 
and  8-3  of  alumina.     (See  also  this,).,  1 90S,  983.)— A,  G.  L. 
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Wood  :   Prutrvtd .     P.  d  Ueillv.  Indianapolis,  Ind. 

D.S.  Pats.  899,904  and  899,905,  Sept.  29,  1906. 

Wood  is  impregnated  with  tar  obtained  in  the  manu- 
facture of  oil-  and  water-gas.  This  tar  is  heavier  than 
water,  begins  to  distil  at  about  150*  C,  and  is  liquid  at 
ordinary  temperatures,  substantially  non-volatile,  practic- 
ally free  from  suspended  matter,  and  antiseptic  to  the 
organisms  which  attack  wood.  Creosote  oil  may  be 
mixed  with  the  tar. — A.  G.  L. 

H'tW  ;  Process  <>/  vulcanising .     C.  Howard,  Assignor 

to    National   Wood-Vulcanising  Co.,  New  York.     U.S. 
Pat.  900,017,  Sept.  26,  1908. 

WOOD  is  "  vulcanised  "  by  exposing  it  to  a  vacuum,  then 
treating  it  with  live  steam  at  about  230°  F.,  subjecting 
the  steamed  wood  to  a  dry  heat  of  about  380°  F.  in  a 
vacuum,  and  finally  cooling  the  wood  gradually  to  a 
temperature  below  212°  F.  while  maintaining  the  vacuum. 

—A.  G.  L. 

Ceramic  products  and  other  porous    substances  ;    Process 

for    impregnating .     Griinzweig    und    Hartmann 

<;.m.b.H.     Fr.    Pat.    390,456,    May    21,    1908.     Under 
Int.  Con  v.,  June  6,  1907. 

POROUS  articles  are  impregnated  with  the  vapours  of  the 
'  higher  hydrocarbons,"  by  heating  them  for  one  or  several 
hours  at  about  250°  C.  in  a  closed  vessel  containing  pitch, 
resin,  etc.  It  is  claimed  that  after  this  treatment  the 
articles  will  no  longer  absorb  water,  although  their  weight 
is  increased  only  by  about  2  per  cent.,  and  their  porosity 
remains  practically  undiminished. — A.  G.  L. 

Solid  hard  pieces  from  pulverulent  material  of  any  kind  ; 

Method    of     producing .     L.     Weiss,     Budapest, 

Austria-Hungary.     U.S.   Pat.   899,581,  Sept.   29,   1908. 

See  Fr.  Pat.  357,801  of  1905  ;  this  J.,  1906,  115.— T.  F.  B. 

Ebbatum:—  This  J.,  1908,  1021.     In  title,  1.  27  from 
bottom  for  "Buchler"  read  "Buehler." 


X.— METALS     AND     METALLURGY. 


Cobalt  mineral  output.     Min.  World  (Chicago).      Oct.    17, 
1908.     [T.R.] 

The  table  below  summarises  the  production  of  the  Cobalt 
camp  for  the  last  two  years,  according  to  the  report  of 
the  Ontario  Bureau  of  Mines,  just  received.  From  1904 
to  1907  inclusive,  the  total  production  of  the  Cobalt  mines 
was  as  follows  :  Ore  shipped,  22,425  tons,  valued  at 
§11,674,621,  containing  metal  values  as  follows  : — silver, 
18,083,308  oz.,  $11,295,332;  nickel,  619  tons,  §14,641; 
cobalt,  1194  tons,  $305,090;  arsenic,  5019  tons,  $59,558. 

Production  of  the  Cobalt  district  in  Ontario. 


1906. 


Quantity.       Value. 


1907. 


Quantity. 


Ore  shipped,  tons 
Silver,  fine    oz. 
Nickel,  tons 
Cobalt,  tons 
Arsenic,  tons     . . 


5,335 

5,401,766 

160 

321 

1,440 


3,764,113  14,788 

3,667,551  ll0,023,31r- 

—  370 

80,704  739 

15,858  '          2,958 


Value. 


301,095 

155,391 

1,174 

104,426 

40,104 


Manganese  in  Russia  during  1907.     I.  I.  Rogovin.     Eng. 
and  Min.  J.,  Oct,   17,  1908.     [T.R.] 

Manganese  ore  is  produced  in  the  south  of  Russia,  near 
the  town  of  Nikopol  and  in  the  Caucasus,  Sharopon 
district,  Province  of  Kutais.     The  output  in  these  two 


provinces,  during  the  last  threo  years,  was  in  poods  as 
follows  : — 


1905. 

1906. 

1907. 

Caucasus 

.South  Russia 

20,876,487 
9,235,794 

50,170,000     |  40,833,000 
9,580,000     i  15,500,000 

Total   .. 

30,112,281 

59,750,000 

56,333,000 

The  rapid  increase  from  1905  to  1906  was  due  to  the 
increased  demand  for  manganese  ore  and  to  the  difficulty 
of  seeming  supplies  elsewhere.  Of  the  total  production 
from  60  to  70  per  cent,  was  exported,  the  remainder  going 
to  supply  the  needs  of  metallurgical  works  in  southern 
Russia.  The  first  half  of  1907  was  marked  by  considerable 
activity.  An  immense  demand  for  ore  and  unheard-of 
prices  attracted  to  Chiatury  a  number  of  small  producers. 
In  August  this  boom  began  to  subside,  and  when  the 
general  financial  crisis  arrived,  there  was  a  sudden  stand- 
still, which  continues  until  the  present  time.  Prices  fell 
considerably,  and  output  of  ore  ceased  almost  completely 
toward  the  end  of  the  year.  Owing  to  the  inability  of  the 
Chiatury  narrow-gauge  railroad  to  meet  the  requirements 
of  the  industry,  its  high  tariff  and  other  charges,  prices 
were  so  high  last  year  that  consumers  found  it  more 
profitable  to  ship  manganese  ore  from  India.  Several 
years  ago  the  Sharopon  ore  constituted  47  to  53  per  cent, 
of  the  world's  supply,  whereas  in  1905  the  proportion 
amounted  to  31-46  per  cent.,  and  in  1906  to  36-85  per  cent. 
The  total  output  of  manganese  in  all  countries  amounted 
in  1905  to  1,339,082  tons  and  in  1906  to  2,117,816  tons  ; 
of  this  quantity  the  Sharopon  district  in  1905  supplied 
336,717  tons  or  25-15  per  cent,  and  809,193  or  38-21  per 
cent,  in  1906. 
Note:— -I  pood=36-l  lb.,  62-05  poods=  1  ton  (avoird.). 

Basic  open-hearth  process  ;    Chemical  control  of  the . 

A.  Harrison  and  R.  V.  Wheeler.     Iron  and  Steel  Inst., 
Sept.,  1908.     [Advance  proof.] 

The  authors  advocate  the  desirability  of  making  a  series 
of  rapid  analyses  of  the  metal  during  the  working  of  basic 
open-hearth  charges,  and  the  keeping  of  systematic  records 
of  charges.  Details  are  given  of  the  methods  for  the  rapid 
estimation  of  carbon,  sulphur,  phosphorus,  and  manganese, 
enabling  a  report  to  be  given  within  a  quarter  of  an  hour 
after  the  drillings  have  been  received.  Carbon  is  deter- 
mined by  the  ordinary  Eggertz  test  with  a  few  slight  altera- 
tions. If  the  steel  contain  less  than  0-40  per  cent,  of 
carbon,  0-2  grm.  of  the  sample  and  the  same  weight  of 
the  standard  steel  are  weighed  out  into  clean,  dry  test-tubes 
(6  inches  by  £  inch).  When  the  sample  is  known  to  contain 
over  0-40  per  cent,  of  carbon,  0-1  grm.  only  is  weighed  out. 
4  c.c.  of  nitric  acid  (sp.  gr.  1-2)  are  added  and  the  test-tubes 
placed  in  a  water- bath  till  the  steel  is  dissolved,  then 
heated  over  a  small  flame  until  all  the  brown  flocks  of 
carbide  have  dissolved,  cooled,  and  the  solutions.transferred 
to  comparison  tubes.  Sulphur  is  determined  by  an 
evolution  method.  Two  grms  are  weighed  out  and  placed 
in  a  conical  flask  of  300  c.c.  capacity,  fitted  with  a  safety 
funnel  and  delivery  tube  with  a  catch-bulb.  The  delivery 
tube  dips  into  50  c.c.  of  a  standard  ammoniacal  copper 
solution  contained  in  a  Nessler  glass.  75  c.c.  of  boiling 
commercial  hydrochloric  acid  (2  of  acid  to  1  of  water)  are 
poured  down  the  thistle  funnel ;  when  the  sample  has 
dissolved,  the  contents  of  the  flask  are  boiled  to  expel  any 
sulphuretted  hydrogen  remaining,  and  the  delivery  tube 
disconnected.  Two  c.c.  of  strong  ammonia  are  now  added 
to  the  solution  in  the  Nessler  glass  in  case  hydrochloric 
acid  fumes  have  neutralised  the  ammonia  already  present, 
and  the  percentage  of  sulphur  is  estimated  by  the  intensity 
of  the  blue  colour  of  the  ammoniacal  copper  sulphate,  and 
by  the  quantity  of  copper  sulphide  precipitated.  Phos- 
phorus is  determined  as  follows  :  0-2  grm.  of  the  steel  is 
dissolved  in  4  c.c.  of  No.  1  solution  (370  grms.  of  ammonium 
nitrate  and  370  c.c.  of  nitric  acid  per  litre),  and  then  4  c.c. 
of  No.  2  solution  (125  grms.  of  ammonium  nitrate  and 
100  grms.  of  ammonium  molybdate  per  litre)  added. 
The   mixture  is  heated  for  exactly  one  minute  over  a 
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Bunsen  burner,  and  transferred  to  a  special  measuring 
tube  1  inch  in  diameter  and  graduated  in  cubic  centimetres 
up  to  SO  c.c.  Distilled  water  is  now  added  till  a  standard 
black  spot  on  an  illuminated  screen  can  be  distinctly 
seen  through  the  solution.  After  each  addition  of  water, 
the  solution  must  be  shaken  up.  The  volume  of  the 
solution  is  now  read  and  from  the  figure  thus  obtained, 
the  percentage  of  phosphorus  can  be  calculated,  using  a 
curve  obtained  by  plotting  the  results  given  by  a  series  of 
samples  containing  known  percentages  of  phosphorus. 

Manganese  is  determined  by  the  following  volumetric 
method  :  0-2  grm.  of  the  sample  is  dissolved  in  8  c.c.  of 
nitric  acid  (sp.  gr.  1-2)  in  a  test-tube  of  1  inch  diameter, 
and  cooled,  10  c.c.  of  2V/100  silver  nitrate  solution  are  added 
and  about  0-75  grm.  of  potassium  persulphate,  and  the 
test-tube  placed  in  boiling  water  for  exactly  three  minutes. 
It  is  then  taken  out,  cooled,  and  the  potassium  permangan- 
ate that  has  been  formed  titrated  with  N/100  sodium 
arsenite  solution.  Examples  are  given  of  complete  charge 
records.  Frequent  analyses  made  during  the  working  of 
charges  have  shown  that  manganese  is  neither  so  rapidly 
nor  so  completely  removed  as  is  usually  believed  ;  in  some 
cases  as  much  as  0-346  per  cent,  has  been  present  at  the 
end  of  the  heat,  the  lowest  percentage  found  being  0-120. 

—O.  F.  H. 

Iron-silicon-carbon  alloys  ;  Some .     W.  Gontermann. 

Z.  anorg.   Chem.,   1908,  59,   373—413.     Chem.   Zentr., 
1908,  2,   1157—1158. 

Iron-carbon  system. — With  iron  containing  0-07  per  cent 
of  carbon,  the  author  observed  an  arrest-point  at  1411°  C., 
which  was  not  perceptibly  affected  by  melting  the  metal 
four  times  in  succession  in  an  atmosphere  of  nitrogen. 
This  arrest-point,  which  can  no  longer  be  detected  with 
iron  containing  larger  proportions  of  carbon,  is  regarded 
as  corresponding  to  a  polymorphous  transformation  of 
£-iron  into  y-iron.  The  structure  of  chill  castings 
("  Hartgusse,,)  is  explained  as  being  due  to  the  fact 
that  in  the  white  layer,  after  supercooling  below  the 
eutectic  temperature,  the  eutectic  crystallisation  takes 
place  only  after  primary  separation  of  martensite  and 
cementite.  With  respect  to  the  formation  of  kish 
("  Garschaum ")  in  iron  containing  more  than  4-5  per 
cent,  of  carbon,  the  author  points  out  that  this  can  be 
explained  on  the  assumption  that  cementite,  on  melting, 
forms  two  non-miscible  liquids.  There  must  then  be 
present  two  stable  eutectics,  viz.,  martensite  and  cementite, 
iind  cementite  and  graphite,  the  appearance  of  kish  being 
due  to  the  latter,  which  separates  from  the  liquid  richer 
in  carbon.  The  formation  of  graphite  at  1100°  C, 
observed  by  Heyn  and  Bauer  (Stahl  u.  Eisen,  27,  1565, 
Ki21)  may  be  due  to  a  change  in  the  stability  of  the  two 
phases,  cementite  and  graphite;  at  1100°  C,  martensite, 
graphite,  and  cementite,  are  present  together  in  non- 
variant  equilibrium.  From  about  900°  C.  downwards, 
the  three  phases,  martensite.  cementite,  and  graphite, 
no  longer  react  sufficiently  rapidly  for  equilibrium  to 
lie  attained.  Iron-silicon  system. — The  compound,  Fe2Si 
(compare  Guertler  and  Tammann,  this  J.,  1905,  1236) 
may  also  be  regarded  as  saturated  mixed  crystals,  which 
crystallise  as  a  eutectic  with  the  compound,  FeSi.  Accord- 
ing to  the  investigations  of  Osmond  (this  J.,  1890,  517, 
865),  Arnold  (this  J.,  1894,  642),  and  Baker  (this  J., 
1903,  1050),  the  heat  effect  of  the  transformation  of 
y-  into  /3-iron  (without  appreciable  alteration  of  the 
temperature  of  transformation)  is  remarkably  weakened 
by  silicon  ;  the  temperature  of  transformation  of  (3-  into 
a-iron  is  lowered  by  about  7° — 8°  for  each  1  per  cent. 
of  silicon  ;  and  both  transformations  take  place  not  at 
constant  temperature  but  over  an  interval.  On  the  basis 
of  these  results  the  author  has  constructed  a  diagram- 
ing ie  representation  of  the  polymorphous  transformations 
of  iron  in  presence  of  silicon.  Both  (i-  and  a-iron  form 
mixed  crystals  with  silicon,  the  limits  within  which  the 
two  elements  arc  not  misciblc,  becoming  wider  as  the 
temperature  falls.  The  temperature  of  transformation 
of  y-  into  /3-iron,  in  the  author's  opinion,  rises  with 
increasing  content  of  silicon  above  3  per  cent.,  sinco  the 
temperature  of  formation  of  pearlitc,  is  considerably 
increased    by    silicon.     Iron-carbon-silicon    system. — The 


experiments  were  made  on  alloys  in  which,  with  constant 
content  of  silicon,  the  proportion  of  carbon  was  varied, 
and  were  confined  to  the  system,  Fe-Fe3C-FeSi.  The 
field  of  this  system  is  divided  into  two  portions  by 
a  curve  of  univariant  equilibrium,  which  connects  the 
two  binary  eutectic  points,  mixed  crystals  +Fe3C,  and 
mixed  crystals  -f  FeSi.  In  the  field  between  this  curve 
and  the  line  joining  the  points  corresponding  to  Fe3C 
and  FeSi,  the  primary  separation  consists  of  mixed 
crystals  of  the  two  compounds,  Fe3C  and  FeSi  (silicon- 
cementite),  and  the  secondary,  of  a  mixture  of  the  same 
with  ternary  Fe-Si-C  mixed  crystals  (silicon-martensite). 
The  field  for  the  separation  of  silicon-martensite  lies 
between  the  point  for  pure  iron  and  the  univariant  equili- 
brium curve  ;  this  field  is  divided  into  two  portions  by 
the  curve  representing  the  saturated  silicon-martensite, 
of  which  one  corresponds  to  the  unsaturated  silicon- 
martensite,  and  the  other  to  the  secondary  crystalli- 
sation of  mixtures  of  saturated  silicon-martensite  with 
silicon-cementite.  The  analogy  between  the  crystal- 
lisation of  the  iron-carbon-silicon  alloys  and  of  iron- 
carbon  alloys,  also  extends  to  the  transformations  in 
the  solid  state.  Either  graphite  forms  owing  to  decom- 
position of  silicon-martensite  into  carbon  and  silicon- 
ferrite  (iron-silicon  mixed  crystals  free  from  carbon), 
or  the  silicon-martensite  splits  up  into  silicon-ferrite 
and  silicon-cementite,  yielding  silicon-pearlite.  Neither 
/3-  nor  a-iron,  nor  probably  their  mixed  crystals  with 
silicon,  are  capable  of  dissolving  considerable  quantities 
of  carbon.  From  alloys  rich  in  silicon  and  those  of  a 
composition  approaching  the  univariant  equilibrium 
curve,  no  kish  is  separated,  and  this  is  in  accord  with 
the  author's  view  that  the  formation  of  kish  is  due  to 
the  production  of  two  layers  of  liquid  metal. — A.  S. 

Iron,  pJwsphorus,  carbon  ;   The  system .     P.  Goerens 

and  W.  Dobbelstein.     Metallurgie,  1908,  5,  561—566. 

The  authors  have  continued  the  work  of  Wiist  (this  J., 
1908,  406),  and  have  examined  both  by  the  freezing- 
curve  method  and  metallographically  the  iron-carbon- 
phosphorus  alloys.  The  ternary  eutectic,  which  solidifies 
at  a  temperature  of  953°  C,  contains  1-96  per  cent,  of 
carbon,  689  of  phosphorus,  and  91-15  of  iron.  All  the 
alloys  behave  (in  legard  to  the  phenomena  of  freezing) 
as  though  formed  of  the  three  components  iron,  iron 
carbide,  Fe3C,  and  iron  phosphide,  Fe3P.  The  different 
structural  constituents  which  are  found  on  metallographic 
examination  of  the  alloys  are  :  Mixed  crystals  of  the  three 
components  just  mentioned  ("  Tannenbaumkristalle  ") ; 
cementite  (or  sometimes  graphite) ;  iron  phosphide ; 
the  three  binary  eutectics  mixed  crystals  and  iron  phos- 
phide, mixed  crystals  and  cementite,  cementite  and  iron 
phosphide  (or  graphite  and  iron  phosphide)  ;  and  the 
ternary  eutectic,  cementite,  iron  phosphide,  mixed  crystals. 
Numerical  data,  cooling  curves,  and  photomicrographs 
are  given  in  the  paper.— J.  T.  D. 

Silver  extraction  at  silver  mines  in  Mexico.  A.  E.  J. 
Bordeaux.  Amer.  Inst.  Mining  Engineers.  Chattanooga 
Meeting.     Mining  World,  Chicago,  Oct.  10,  1908. 

These  silver  mines  include  deposits  of  three  principal 
classes  : — (1 ),  Veins  and  "  stock  works  "  in  eruptive  rocks ; 
(2),  iissuro  veins  crossing  the  crystalline  schists,  granite, 
diorito,  etc.,  and  (3),  veins  and  replacement  deposits  in 
limestone.  The  true  fissure  veins  in  some  districts 
contain,  as  regards  value,  more  gold  than  silver.  In 
other  deposits,  the  silver  is  decreasing  in  depth,  leaving 
galena  and  zinc  blende  as  the  principal  ores.  As  to  treat- 
ment, the  old  patio  process  with  certain  modern  improve- 
ments, was  still  in  use  at  Pachuca.  Hut  it  is  being 
replaced  by  I  lie  oj  anide  process,  which  having  been  applied 

to  gold  ores  for  the  last   15  years,   is  now   made  available 

for  the  treatment  of  silver  ores.  The  essential  difference 
in  the  t  wo  cases  (gold  and  silver),  is  that  the  gold  is  usunlU 
free,  whereas  the  silver  is  combined  with  sulphur,  arsenic, 
and  antimony,  and  requires  preliminary  treatment,  by 
means  of  a  so-callod  "  reduction  process."  This  reduction 
is  partly  effected  by  fine  crushing  in  tube  mills,  partly  by 
agitation   with   compressed  air  by  moans  of  centrifugal 
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pomps,  etc..  or  by  simple  mechanical  means.  In  the 
Moond  Btage  of  the  process,  agitation  being  continued, 

either  iron  or  zinc  is  added,  or  lead  acetate,  and  then 
potassium  or  sodium  cyanide.  The  leaching  power  of 
the  cvank!e  is  increased  by  the  presence  of  another  metal 
(such  as  those  mentioned),  which  tends  to  replace  the  silver 
in  its  combinations,  thus  permitting  of  its  solution  by  the 
cyanide.  Compressed  air  proves  to  be  a  powerful  auxiliary 
agent,  and  the  continued  agitation  is  chiefly  necessary  for 
breaking  up  the  clay  balls  of  slimes,  so  as  to  bring  the  ore. 
into  more  direct  contact  with  the  cyanide.  The  old  patio 
(amalgamation!  process  gave  an  output  of  96  per  cent. 
of  the  silver  and  84  per  cent,  of  the  gold  in  the  ore.  The 
cyanide  treatment  extracts  from  90  to  98  per  cent,  of  the 
gold,  and  as  regards  silver,  the  results,  different  for  different 
kinds  of  ores,  run  from  50  to  80  per  cent. — in  some  cases 
to  So  per  cent.  The  entire  process  of  concentiation  and 
eyaniding.  yields  from  70  to  90  per  cent. 

Silver  eyaniding  in   Mexico.     J.   B.   Empson.     Eng.  and 
Mm.  J.,   1908,  86,  667—668. 

Instead  of  the  14  to  21  days'  cyanide  treatment,  common 
in  Mexico,  it  has  been  found  that,  on  clean  silver  sulphide 
ores,  a  93  to  97  per  cent,  extraction  can  be  effected  in 
3  to  4  days  by  rinely  grinding  the  ore,  and  thoroughly 
agitating  and  aerating  the  pulp  in  the  cyanide  solution, 
by  means  of  a  Brown  (or  Pachuca)  air  lift  agitation  tank. 
The  ore  is  ground  so  that  all  will  pass  a  150-mesh  screen 
and  85  per  cent,  will  pass  a  200-mesh  screen  ;  it  is  then 
mixed  with  double  its  weight  of  cyanide  solution  and 
agitated  and  aerated  in  a  Pachuca  tank.  The  tank  is 
cylindrical,  of  a  height  three  times  the  diameter,  and 
terminates  below  in  a  cone,  the  sides  of  which  have  an 
inclination  of  60°.  In  the  centre  of  the  tank,  from  the  top 
nearly  to  the  bottom,  is  the  air-lift  tube,  into  the  lower 
«nd  of  which  compressed  air  is  injected,  causing  an  upward 
motion  of  the  pulp.  At  the  beginning  of  the  agitation, 
a  pressure  of  50  to  60  lb.  per  sq.  in.  is  required  for  a  tank 
45  ft.  by  15  ft.,  but  half  the  pressure  is  sufficient  to 
maintain  the  agitation  when  once  it  has  been  well  started. 
The  pulp  is  finally  filter-pressed  and  the  precious  metals 
precipitated  from  the  solution  by  means  of  zinc,  or,  as 
the  author  prefers,  electrolytically.  A  test  was  made  on 
100  kilos,  of  clean  silver  sulphide  ore  containing  345  oz. 
of  silver  and  li  oz.  of  gold  to  the  ton,  portions  of  the 
solution  being  tested  periodically.  At  the  end  of  0  hours, 
an  extraction  of  88-8  per  cent,  both  of  silver  and  gold  had 
been  obtained.  This  proved  to  be  practically  the 
maximum  extraction  for  the  gold.  In  18  hours,  the  silver 
extraction  was  94-7  per  cent.,  in  36  hours  96-6,  and  in 
48  hours,  96-9  per  cent.  The  strength  of  the  cyanide 
solution  used  was  0-38  per  cent,  and  the  loss  during  treat- 
ment only  amounted  to  2  lb.  of  potassium  cyanide  per 
ton  of  ore.  30  grms.  of  lead  acetate,  for  the  decomposition 
of  the  alkali  sulphides,  were  used  in  this  test,  representing 
about  0-6  lb.  per  ton  of  ore. — F.  R. 

Sulphocyanides  and  ferrocyanides,  etc.,  in  cyanide  solutions 

containing    copper ;     Determination    of .     L.     M. 

Green.     See  XXIII. 


Bronze  with  remarkable  properties.  M.  Escher.  Metallurgie, 
1908,  5,  567. 

The  author  gives  a  description  of  "  Parsons'  manganese- 
bronze,"  which  is  largely  used  for  the  blades  of  turbines 
and  centrifugal  pumps,  or  other  purposes  where  resistance 
to  sea  water  or  to  water  containing  sand  is  necessary. 
Its  percentage  composition  is — copper  58,  zinc  38-5,  tin  1 , 
aluminium  1,  iron  1,  manganese  0-5.  The  copper  and 
manganese  (as  mangan-copper)  are  melted  together, 
and  the  iron  added  as  fine  filings  or  drillings.  If  no 
mangan-copper  is  available,  ferromanganese  may  be 
added,  with  the  iron,  to  the  melted  copper.  The  other 
metals  are  now  added,  and  the  metal  is  cast.  The  iron 
and  ferromanganese  will  at  a  red  heat  leadily  alloy  with 
tin,  and  this  alloy,  cast  into  blocks,  can  then  be  added 
to  the  melted  copper.  The  alloy  has  a  high  tensile 
strength,  is  practically  unacted  on  by  10  per  cent,  hydro- 
chloric acid,  and  is  very  resistant  to  the  friction  of  sand. 


Under  similar  circumstances  of  exposure  (50  hours, 
I  sq.  dm.  surface)  to  a  sandblast,  this  metal  lost  less 
by  abrasion  than  any  other.  A  bronze  containing  86  per 
cent,  of  copper  and  14  per  cent,  of  tin  lost  55  per  cent., 
one  with  SS  of  copper  and  12  of  tin  lost  26,  cast  iron  64, 
and  steel  sheet  79  per  cent,  more  than  the  manganese 
bronze.— J.  T.  D. 

Alloys  of  copper  with  cobalt,  iron,  manganese,  and 
magnesium.  R.  Sahmen.  Z.  anorg.  Chem.,  1908,  57, 
1—33.     Chem.  Zcntr.,   1908,  1,  805—806. 

Cobalt-copper. — The  metals  are  miscible  in  all  proportions 
and  form  two  series  of  mixed  crystals,  with  0 — 10  per 
cent,  and  95-5 — 100  per  cent,  of  copper,  and  with  a 
corresponding  hardness  of  4  and  3,  respectively.  The 
transformation  point  of  the  non-magnetic  /3-cobalt  into 
the  magnetic  a-cobalt  is  lowered  from  1115°  C.  to  1050°  C. 
by  the  addition  of  10  per  cent,  of  copper,  and  falls  further 
as  the  percentage  of  copper  is  increased  ;  the  alloy  with 
99-5  per  cent,  of  copper  has  no  magnetic  properties. 
The  polished  alloys  first  exhibit  a  reddish  colour  with 
40  per  cent,  of  copper. 

Iron-copper. — The  thermal  diagram  very  much  resembles 
that  for  the  system,  cobalt-copper.  There  is  a  break  in 
the  series  of  mixed  crystals  between  3-5  and  97-25  per 
cent,  of  copper  ;  transformation  of  the  saturated  mixed 
crystal  takes  place  at  1100°  C.  The  transformation 
temperature  of  y-  to  /3-iron  is  lowered  by  3  per  cent, 
of  copper  to  about  720°  C,  if  the  alloy  be  cooled 
immediately  after  melting  ;  the  transformation  tempera- 
ture between  /?-  and  a-iron  is  not  influenced  by  copper. 
d-Iron  forms  no  mixed  crystals  with  copper.  The 
polished  surface  of  the  alloy  with  50  per  cent,  of  iron  is 
faintly  red.  Manganese-copper. — These  metals  form  a 
continuous  series  of  non-magnetic  mixed  crystals,  with 
a  melting  point  minimum  at  866°  C.  and  about  65  per 
cent,  of  copper.  Micrographic  examination  shows  that 
the  alloys  may  be  rendered  homogeneous  by  prolonged 
heating  at  800°— 1050°  C.  The  colour  of  the  alloy  with 
80  per  cent,  of  copper  is  grey,  and  that  with  95  per  cent, 
of  copper  is  brass-yellow.  The  hardness  of  the  alloy 
with  2  per  cent,  of  copper  is  6 — 7  ;  with  more  than 
40  per  cent,  of  copper,  it  is  below  3.  The  molten  alloys 
rich  in  manganese  attack  porcelain.  Magnesium-copper. 
— The  metals  are  miscible  in  all  proportions  in  the  molten 
state  and  form  two  compounds,  Cu2Mg,  m.pt.  797°,  and 
CuMg2,  m.pt.  570°  C.  These  compounds  are  both  very 
brittle  and  resemble  magnesium  in  colour.  The  compound, 
CuMg  (Boudouard,  this  J.,  1902,  1456),  does  not  exist. 
Porcelain  is  strongly  attacked  by  these  alloys. — F.  Sodn. 

Alloys  of  nickel  with  tin,  lead,  thallium,  bismuth,  chromium, 
magnesium,  zinc,  and  cadmium.  G.  Voss.  Z.  anorg. 
Chem.,  1908.  57.  34—71.  Chem.  Zentr.,  1908,  1, 
806—808. 

Nickel-tin. — Nickel  forms  a  series  of  mixed  crystals 
with  tin  up  to  15  per  cent,  of  the  latter.  The  molten 
metals  are  not  miscible  for  the  intervals,  3-5 — 18  per  cent, 
and  26 — 45  per  cent,  of  nickel.  The  compounds,  Ni3Sn2, 
Ni3Sn,  and  probably  Ni4Sn,  are  formed.  Down  to  a 
content  of  about  60  per  cent,  of  nickel,  the  alloys  are 
magnetic.  Nickel-lead. — These  metals  are  not  completely 
miscible  and  form  no  compounds.  A  series  of  mixed 
crystals,  containing  up  to  4  per  cent,  of  lead,  are  formed. 
Nickel-thallium. — The  metals  resemble  nickel  and  lead 
in  their  behaviour  ;  mixed  crystals  are  formed  up  to 
3  per  cent,  of  thallium.  The  alloys  with  0 — 3  per  cent, 
of  thallium  are  silver-white  and  oxidise  less  readily 
than  nickel.  Nickel-bismuth. — The  metals  form  mixed 
crystals  onlv  up  to  0-5  per  cent,  of  bismuth.  They  also 
form  the  Compound,  NiBi,  and  another  compound, 
neither  of  which  are  magnetic.  Nickel-chromium. — The 
two  metals  form  an  almost  continuous  series  of  mixed 
crystals.  10  per  cent,  of  chromium  renders  the  alloys 
non-magnetic.  Magnesia  vessels  were  used  in  the  pre- 
paration of  these  alloys.  Nickel-magnesium. — Two  com- 
pounds are  formed,  Ni2Mg  (reddish  leaflets),  m.pt.  1145°  C, 
and  NiMg2,  which  is  non-magnetic.  Nickel- zinc. — These 
alloys  were  only  investigated  up  to  21  per  cent,  of  nickel. 
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A  non-magnetic  compound,  NiZn3,  m.pt.  about  857°  C, 
is  formed.  Nickel-cadmium. — The  alloys  were  examined 
up  to  15  per  cent,  of  nickel ;  they  are  non-magnetic. 
A  compound,  probably  NiCd4,  is  formed.  The  temperature 
of  magnetic  transformation  of  nickel  is  lowered  in  each 
of  the  above  systems  as  the  percentage  of  the  second 
metal  increases,  except  in  the  system,  Ni — Pb,  where 
the  reverse  is  true. — F.  Sodn. 

Chromium     and     manganese     alloys ;      Some .     G. 

Hindrichs.  Z.  anorg.  Chem.,  1908,  59,  414—449.    Chem. 
Zentr.,  1908,  2,  1241—1242. 

Tin-chromium  alloys.  The  two  metals  are  not  miscible 
between  the  limits  0 — 87  per  cent,  of  chromium  at 
1420°  C.  Mixed  crystals  containing  from  0 — 5- per  cent, 
of  tin  are  produced.  The  melting  point  of  chromium 
(1550°  C.)  is  depressed  to  1420°  C.  by  the  presence  of 
13  per  cent,  of  tin,  but  chromium  has  no  appreciable 
effect  on  the  melting  point  of  tin.  Copper  and  chromium 
appear  to  be  miscible  only  outside  the  limits  2 — 98  per  cent, 
of  chromium.  0-5  per  cent,  of  chromium  depresses  the 
melting  point  of  copper  by  about  8°  C,  whilst  the  melting 
point  of  chromium  falls  by  about  80°  C.  in  presence  of 
a  small  proportion  of  copper.  Silver  and  chromium 
are  not  miscible  within  the  limits,  less  than  25  per  cent, 
to  about  92  per  cent,  of  chromium.  8  per  cent,  of  silver 
depresses  the  melting  point  of  chromium  to  about  1464°  C. 
Zinc  and  cadmium  give  with  chromium  no  homogeneous 
alloys.  Lead  and  chromiunt  are  miscible  only  outside 
the  limits  10  to  73  per  cent,  of  chromium.  The  melting 
point  of  chromium  is  depressed  to  about  1470°  C.  in  presence 
of  27  per  cent,  of  lead.  Aluminium  and  chromium  form 
a  compound,  probably  AlCr3,  of  high  melting  point ; 
alloys  containing  96  and  85-7  per  cent,  respectively  of 
chromium  melted  above  1900°  C.  The  compound  forms 
mixed  crystals  with  chromium,  but  is  not  miscible  with 
aluminium  within  the  limits,  less  than  5  to  55  per  cent, 
of  chromium.  The  melting  point  of  aluminium  is  reduced 
by  about  19°  C.  by  addition  of  less  than  5  per  cent,  of 
chromium.  The  alloys  containing  up  to  70  per  cent, 
of  chromium  are  not  stable  in  the  air,  the  lower  layer, 
rich  in  chromium,  falling  to  a  grey  crystalline  powder 
after  a  few  days.  Manganese  and  silver  are  not  miscible 
within  the  limits,  less  than  2  to  87  per  cent,  of  manganese. 
The  melting  point  of  manganese  (1207°  C.  for  the  metal 
used)  is  reduced  to  1145°  C.  by  12  per  cent,  of  silver,  and 
that  of  silver  is  depressed  to  945°  C.  by  less  than  2  per 
cent,  of  manganese.  Aluminium  and  manganese  form 
two  compounds,  probably  MnAl3  and  Mn3Al.  According 
to  Heusler,  alloys  containing  manganese  and  aluminium 
in  atomic  proportions  are  strongly  magnetic.  The 
author  finds  that  the  alloys  containing  from  25  to  100 
per  cent,  of  aluminium  are  non-magnetic  ;  as  the  content 
of  aluminium  falls  below  25  per  cent.,  the  alloys  show 
slight  magnetic  susceptibility,  increasing  to  a  maximum 
in  the  alloy  containing  15  per  cent,  of  aluminium,  and 
then  falling  again,  the  alloy  containing  10  per  cent,  of 
aluminium   being  non-magnetic. — A.  S. 

Alloys  of  aluminium  with  copper,  iron,  nickel,  cobalt, 
lead,  and  cadmium.  A.  G.  C.  Gwyer.  Z.  anorg.  Chem., 
1908,  57,  113—153.  Chem.  Zentr.,  1908,  1,  1033— 
1035. 

Copper-aluminium.  The  liquid  metals  are  miscible 
in  all  proportions  and  form  three  compounds,  Cu3Al, 
m.pt.  1050°  C,  CuAl,  and  CuAl„  Two  scries  of  mixed 
crystals,  from  0 — 4  per  cent,  and  from  91-5 — 100  per  cent. 
of  copper,  are  obtained.  The  supposed  compound, 
Cu,,AI  (Carpenter  and  Edwards,  this  .1..  I'.NiT.  2<i(>)  does 
not  exist,  but  corresponds  to  the  saturated  mixed  crystal 
with   '.tl  T>  per  cent,   of  copper.     The  alloys  containing 

87 — 715  per  cent,  of  copper  may  he  rendered  homogeneous 

by  heating  at  800  u  Iron-aluminiv/m,  \-lxcm  forms 
with  aluminium  mixed  crystals  containing  in<>  66  per 
cent,  of  iron  ;  with  30 per  cent,  of  aluminium  the  magnetic 
property  disappears  The  metals  form  a  compound! 
I'e.M,,  nipt.  1444°  G,  and  a  second  series  of  mixed 
crystals,  containing  40'8-  47*5  per  cent,  of  iron.  Nickel 
<ii u minium.    At    1 800° C.   the    metals  frequently   act  on 

each     other     v'Ui     e\|il  isive     violenee.       They     form     three 

i  torn  pounds,    NiAl,     m.pt.     1640   <'..     Ni  Al_.'.  and     NiAlj,     I 


As  the  nickel  content  falls  from  100  to  85  per  cent.,  both 
the  magnetic  permeability  and  the  temperature  of  magnetic 
transformation  decrease.  Cobalt-aluminium.  The 
metals  form  three  compounds,  CoAl,  m.pt.  1628°  C.r 
Co2Al5,  and  Co3Al13.  With  rising  aluminium  content, 
the  alloys  become  less  magnetic  in  a  marked  degree  -T 
the  temperature  of  magnetic  transformation  falls  from 
1130°C.  with  100  per  cent,  of  cobalt  to  790°  C.  with 
85  per  cent.  For  the  preparation  of  some  of  these  alloys, 
as  also  for  some  of  the  nickel  and  iron  alloys,  vessels  of 
magnesia,  -  in  place  of  porcelain,  were  used.  Lead- 
aluminium.  Cadmium-aluminium.  No  miscibility  in 
either  solid  or  liquid  state  was  observed  in  these  systems, 

— F.  Sodn. 

Alloys  of  calcium  with  zinc,  cadmium,  aluminium,  thallium^ 
lead,  tin,  bismuth,  antimony,  and  copper.  L.  Donski, 
Z.  anorg.  Chem.,  1908,  57,  185—219.  Chem.  Zentr.r 
1908,   1,   1035—1038. 

Many  of  the  alloys,  rich  in  calcium,  were  prepared  by 
melting  the  metals  together  in  vacuo  (10 — 12  mm.)  in  a 
porcelain  tube  protected  by  asbestos ;  molten  calcium' 
attacks  Jena  glass  strongly.  Calcium- zinc.  These 
metals  form  five  compounds,  CaZn10,  m.pt.  717°  C.r 
CaZn4,  m.pt.  about  677°  C,  Ca2Zn3,  m.pt.  688°  C,  CaZa 
(probably),  and  Ca4Zn.  The  alloys  with  0 — 6  per  cent, 
of  calcium,  have  the  colour  of  zinc  and  are  a  little  harder 
than  this  metal ;  they  are  fairly  inert  towards  air  and 
water.  Those  containing  6 — 19  per  cent,  of  calcium, 
tarnish  rather  quickly,  and  with  20 — 29  per  cent,  of 
calcium,  they  decompose  water  readily  and,  in  common 
with  the  alloys  richer  in  this  metal,  fall  to  a  black  powder 
on  exposure  even  to  dry  air.  Brittleness  reaches  a 
maximum  at  30  per  csnt.  of  calcium.  Calcium-cadmium. 
The  liquid  metals  do  not  mix  in  all  proportions ;  at 
685°  C.  the  compound,  /3-CaCd,  is  formed  from  the  two 
layers  of  metal,  and  this  is  transformed  into  «-CaCd  at 
635°  C.  in  contact  with  the  denser  layer,  rich  in  calcium. 
The  metals  also  form  the  compound,  CaCd3,  m.pt.  615°  C, 
and  another,  probably  Ca3Cd.  Up  to  a  content  of  10 
per  cent,  of  calcium,  the  alloys  are  unaffected  by  air  oi 
water  ;  their  hardness  is  somewhat  greater  than  that 
of  cadmium.  Those  containing  10 — 26  per  cent,  of 
calcium  tarnish  in  the  air  and  decompose  cold  water, 
and  the  alloys  with  30  per  cent.,  or  more,  of  calcium, 
fall  to  a  black  powder.  Brittleness  increases  as  the 
content  of  calcium  rises  from  10  to  40  per  cent.  Calcium- 
aluminium.  The  metals,  as  liquids,  do  not  mix  in  all 
proportions ;  from  the  two  layers  at  about  692°  C.  the 
compound,  CaAl3,  is  formed.  The  alloys  containing 
0 — 8  per  cent,  of  calcium  have  the  colour  of  aluminium 
and  are  somewhat  harder  than  this  metal ;  they  are  not 
affected  by  air.  but  decompose  hot  water.  Those  with  20 — 
50  per  cent,  of  calcium  are  porous  and  brittle  ;  they  tarnish 
in  the  air  and  decompose  cold  water.  A  higher  percentage 
of  calcium  renders  the  alloys  unstable  in  the  air  and 
less  brittle.  Calcium -thallium.  Only  alloys  containing 
0 — 15  per  cent,  of  calcium  have  been  investigated.  The 
compounds,  TICa  and  Tl3Ca,  are  formed.  The  two  metals 
form  mixed  crystals,  but  the  saturated  mixed  crystal 
contains  less  than  2  per  cent,  of  calcium.  The  alloys  are 
harder  than  thallium,  and  brittle ;  they  also  tarnish 
more  readily.  Those  containing  less  than  6  per  cent. 
of  calcium  decompose  water  only  when  hot.  Calcium- 
lead.  The  alloys  containing  0 — 12  per  cent,  of  calcium 
were  investigated.  Calcium  dissolves  in  molten  lead 
with  the  production  of  sparks  ;  the  metals  form  the 
compound,  PbgCa.  Up  to  a  calcium  content  of  4  per  cent., 
the  alloys  are  harder  than  lead  and  not  brittle  :  those 
containing  above  6  per  cent,  decompose  water,  and  with 
more  than  Ml  per  cent,  they  fall  to  a  Mark  powder  on 
exposure,  Calcium-tin.  Calcium  dissolves  in  molten  tilt 
with    the    evolution    of    much    heat.      Only    the    alloys    up 

to  18  per  cent  of  calcium  were  examined.  The  metals 
form  the  compound,  CaSn8,     The  alloys  containing  more 

thai)    -    per    cent,    of    calcium    attack    cold    water;      those 

with  4  pei  cent,  are  harder  than  tin  and  fairly  tough; 
a  higher  percentage  of  calcium  renders  them  brittle. 
Calcium  bismuth.     A  compound,  of  unknown  composition, 

is  formed  between  these  metals;  it  decomposes  water. 
and  falls  to  a  black  powder  on  exposure.    Calcium  dissolves 
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in  molten  bismuth  at  T^t  Q,  with  some  violence,  marks 
being      prodaoed.         i'ulcium-antiinony.  At       7(K»    ('. 

>■  .iL-ium  anitoe  explosively  with  antimony.  As  far  as 
investigated  (0 — 9*1  per  cent,  of  ealeiuin).  one  compound, 
of  unknown  composition,  is  formed.  The  alloy  with 
9  per  cent,  of  ealeiuin  is  as  brittle  as  antimony  and  very 
porous  ;  it  decomposes  hot  water  slowly.  Those 
containing  a  smaller  proportion  of  calcium  are  less 
brittle.  Calcium-copper.  One  per  cent,  of  calcium 
reduces  the  melting  point  of  copper  by  8°  C.  and  the 
resulting  alloy  decomposes  cold  water  ;  5  per  cent,  of 
calcium  causes  a  depression  of  74°  C.  in  the  melting  point, 
ami  at   920  C.   an  eutectic  point  is  reached. — F.  Sodn. 


sulphide  (FeS)  with  each  of  two  sulphides  of  nickel, 
Ni3S2  and  NigS.  The  sulphide,  Ni3S2,  is  a  well  defined 
compound,  and  is  the  only  compound  of  nickel  and 
sulphur  which  exists  in  the  molten  state.  The  compound, 
Ni2S,  has  no  existence  by  itself,  but  exists  in  presence  of 
iron  sulphide.  The  system,  FeS  and  Ni3S2,  is  considered 
first.  Pure  iron  sulphide  melts  at  1194°  C.  As  the 
sulphide,  Ni3S2,  is  added  to  it,  the  melting-point  falls 
steadily  until  880°  C.  is  reached  ;  at  this  point  the  pro- 
portion by  weight  of  the  nickel  sulphide  is  57-7  per  cent. 
There  is  here  a  change  in  the  direction  and  form  of  the 
melting-point  curve,  and  the  existence  of  the  compound, 
(FeS)2Ni3S2,  is  considered  probable.     In  all  mixtures  up 
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Description  of  mineral. 


Quantity. 


Value. 


Alum  shale 

Arsenical  pyrites 

Arsenic 

Barium  (compounds) 

Bauxite   

Bog  ore     

Chalk 

Chert  and  flint    

Clav  and  shale 

Coal    

Copper  ore    

Copper  precipitate 

Diatomite    

Fluorspar 

Gold  ore    

Gravel  and  sand 

Gypsum 

Igneous  rocks  

Iron  ore  

Iron  pyrites    

Lead  ore  

Limestone  

Manganese 

Mica  

Ochre,  umber 

Oil  shale   

Petroleum 

Phosphate  of  lime 

Salt 

Sandstone   

Silver  ore    

Slate  

Sulphate  of  strontia 

Tin  ore  (dressed)  

Uranium  ore 

Wolfram  ore 

Zinc  ore 

Total  values 


15 
251 


Tons. 

9,454 

640 

1,599 

35,745 

6,654 

5,425 

,749,310 

68,209 

,291,352 

,067,628 

7,478 

280 


cwts. 


£ 

1,978 

952 

22,313 

35,282 

2,728 

1,356 

203,224 

14,803 

1,768,023 

91,529,266 

26,466 

12,800 


41,849 

20,023 

17,384 

5,343 

2,366,985 

117,996 

225,027 

74,563 

6,165,750 

1,223,611 

15,500.406 

4,085,428 

11,140 

4,953 

30,795 

341,405 

12,758,588 

1,368,375 

22,762 

22,983 

11,384 

4,530 

14,210 

14,641 

2,546,522 

657,928 

10 

15 

1,965,151 

595,984 

5,261,150 

1,504,889 

12 

42 

492,663 

1,232,321 

14,112 

13,758 

7,153 

713,184 

11 

no  informat 

271 

19,775 

22,824 

142,054 

1907. 


£105,842,992 


Quantity. 


Tons. 

9,905 

1,772 

1,499 

41,974 

7,537 

6,290 

4,779,387 

53,664 

14,827,895 

267,830,962 

6,525 

267 

150 

49,462 

12,978 

2,400,392 

235,517 

5,674,470 

15,731,604 

10,194 

32,533 

12.509,142 

16,098 

14,615 

14,692 

2,690,028 

32 

1,984,656 

5,012,053 

4 

443,554 

10,745 

7,080 

71 

322 

20,082 


Value. 


£ 

1,692 

2,990 

35,829 

38,440 

1,884 

1,573 

200,882 

12,705 

1,850,387 

120,527,378 

21,253 

12,665 

450 

23,311 

5,625 

183,625 

88,629 

1,158,951 

4,433,418 

4,489 

419,247 

1,323,624 

16,516 

5,074 

14,408 

806,323 

46 

648,596 

1,397,285 

348 

1,178,609 

8,059 

706,700 

6,500 

41,044 

100,533 


£135,279,088 


Metals  obtainable  by  smelting  from  ores  in  mineral  production  of  United  Kingdom. 

Cd.  4343.      [T.R.] 


Home  Office,  Sept.  28,  1908. 


1906. 


1907. 


Description  of  metal. 


Quantity. 


Aluminium   

Copper tons 

Gold  (bar) oz. 

Iron   ton3 

Lead tons 

Silver oz. 

Tin tons 

Zinc    tons 

Total  values  


Value. 


Information  not 

Information  not 

supplied. 

supplied. 

749 

69,385 

1,871 

6,569 

5,040,360 

17,623,966 

22,335 

392,445 

148,341 

19,083 

4,522 

819,377 

8,539 

235,819 

Quantity. 


£19,166,644 


Information  not 
supplied. 

666 

1.911 

5,126,949 

24,460 

153,684 

4,407 

7,600 


Value. 


Information  not 

supplied. 

62,673 

6,228 

19,004,413 

479,722 

19,331 

769,438 

186,612 


£20,528,417 


Xickel    matte ;     Constitution    of .     K.    Bornemann. 

Metallurgie,  1908,  5,  61—68. 
The  author  has  investigated  by  thermal  and  microscopic 
methods  the  properties  of  a  series  of  mixtures  of  iron 


to  this  point  there  is  a  (second)  retardation  point  in  the 
cooling  curve  at  880°  C,  where  a  eutectic  of  FeS  and 
(FeS)2,Ni3S2  separates.  If  further  amounts  of  Ni3S2 
be  added,  the  melting  point  falls  until  the  melting  point 
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of  pure  Ni3S2  (788°  C.)  is  reached.  Along  this  line  an 
unbroken  series  of  mixed  crystals  separate.  Tn  the 
system,  FeS  and  Ni2S,  the  melting  point  of  the  nickel 
sulphide  is  645°  C,  and  the  curve  has  a  eutectic  point  at 
872°  C,  when  44  per  cent,  of  the  sulphide,  Ni2S,  are 
present.  There  is  a  maximum  on  the  curve  at  46  per  cent, 
of  nickel  sulphide,  Ni2S,  (886°  C),  indicating  the  existence 
of  a  compound,  (FeS)2,Ni2S.  Between  46  per  cent,  and 
100  per  cent,  of  nickel  sulphide,  Ni2S,  the  melting-point 
curve  shows  a  formation  of  mixed  crystals,  with  a  break 
in  the  curve  at  67  per  cent,  of  nickel  sulphide,  Ni2S.  In 
both  these  series,  the  observations  drawn  from  the 
melting-point  curve  have  been  supported  by  microscopical 
examination.  It  may  be  assumed  that  in  nickel  matte, 
the  nickel  does  not  occur  as  the  sulphide,  NiS.  In  mattes 
poor  in  iron,  the  nickel  is  present  as  the  sulphide,  Ni3S2. 
In  mattes  rich  in  iron,  the  nickel  also  occurs  as  the  sulphide, 
Ni3S2,  if  there  is  sufficient  sulphur  present ;  if  there  is  not, 
it  may  occur  as  the  sulphide,  Ni2S. — C.  E.  F. 

Element  [metal)  allied  to  molybdenum  ;  New  — — .  M. 
Ogawa.  J.  Coll.  Science,  Imp.  Univ.,  Tokvo,  1908, 
25,  Article  16. 

In  addition  to  nipponium  (this  J.,  1908,  753),  the  author 
has  discovered  another  new  metal  in  molybdenite  and 
thorianite.  Powdered  molybdenite  was  ignited  in  oxygen, 
extracted  with  ammonia,  the  residue  heated  repeatedly 
with  concentrated  nitric  acid,  the  whole  evaporated  to 
dryness,  and  again  extracted  with  ammonia.  The  final 
residue  was  digested  with  ammonium  sulphide  solution, 
and  the  reddish-brown  solution  filtered,  acidified  with 
hydrochloric  acid  and  heated.  The  dark  brown  precipitate 
thus  obtained  was  decomposed  with  nitric  acid,  the  solution 
evaporated,  and  the  yellowish-brown  syrupy  residue 
ignited  in  the  air.  The  product  was  fused  with  potassium 
nitrate,  extracted  with  water,  and  the  solution  filtered  from 
ferric  oxide,  neutralised  with  nitric  acid,  concentrated, 
mixed  with  an  equal  volume  of  a  saturated  solution  of 
ammonium  chloride,  and  a  quantity  of  90  per  cent,  alcohol 
equal  to  one-third  of  the  total  volume  added.  After 
standing  for  some  time,  the  crystalline  precipitate  was 
separated  and  washed  first  with  ammonium  chloride 
solution  and  then  with  dilute  alcohol.  It  consisted  of 
the  ammonium  salt  of  the  acid  of  the  new  element,  con- 
taminated with  molybdenum,  the  yield  being  about 
7  grins,  from  400  grms.  of  molybdenite.  In  order  to 
obtain  a  product  free  from  molybdenum,  a  solution  of  the 
ammonium  salt  was  electrolysed  at  60° — 70°  C,  with  a 
current  of  1  amp.  per  100  sq.  cm.  at  4  volts.  A  black 
substance,  containing  molybdenum  was  deposited  on  the 
cathode.  This  was  heated  repeatedly  with  2-N  hydro- 
chloric acid,  which  dissolved  the  molybdenum  compound 
(probably  hydrated  sesquioxide).  The  residue,  probably 
the  hydrated  lower  oxide  of  the  new  element,  was  boiled 
with  nitric  acid,  and  the  whole  evaporated  to  dryness  and 
extracted  with  ammonia.  The  ammonium  salt  obtained 
by  evaporation  of  the  solution  was  soluble  in  water. 
The  solution  when  treated  with  hydrogen  sulphide  in 
presence  of  hydrochloric  acid,  gave  a  brown  coloration, 
and  on  heating,  a  dark  brown  precipitate,  the  filtrate 
from  which  was  colourless  (distinction  from  a  molybdate, 
which  gives  a  blue  solution).  The  barium,  had,  and  silver 
-ah  .  prepared  from  the  ammonium  salt,  resembled  the 
corresponding  molybdates,  but  the  mercurous  salt  formed 

golden-yellow      crystals.      When      the      solution      of      the 

ammonium  salt  was  rendered  strongly  acid  with  nitric 
acid,  and  sodium   phosphate  added,  a  compound   similar 

to  ammonium  phosphomolybdate  was  obtained.  The 
oxide  obtained  by  electrolysis  had  a  graphitic  appearance, 
and  when  heated  in  a  current  of  hydrogen,  fielded  the 

new    element  ;     this    had    a    metallic    lustre   and    somewhat 

resembled  magnesium  powder.     It  burned  readily  in  the 

air,    and    the    resulting    oxide    when    again     reduced    with 

hydrogen,  yielded  the  metal  in  the  form  oi  a  graj  powder 
resembling    molybdenum     The    metal    was    non-fusible 

ata  red  heat.     It  was  soluble  with  difficulty  in  concent  rated 

hydrochloric  acid  ;  the  chloride  was  soluble  in  water. 
The  clement    differs   from    molybdenum    in    producing  no 

colour  reactions  when  a  soluble  salt  of  its  higher  oxide 
is  reduced  with  zinc  and  hydrochloric  acid,  either  in  the 


presence  or  absence  of  potassium  thiocyanate.  The 
equivalent  weight  of  the  new  element  is  16-7.  It  is  also 
present  in  thorianite,  and  is  probably  identical  with  the 
"  new  tin-group  element "  described  bv  Evans  (Chem. 
Soc.  Trans.,  1908,  93,  666).  The  author*  has  also  found 
that  interspersed  in  thorianite  are  small,  translucent,  yellow 
to  red,  prismatic  crystals,  consisting  of  a  double  silicate 
of  zirconium  and  nipponium,  which  form  a  rich  raw 
material  for  the  preparation  of  the  latter  metal.  In 
addition  to  nipponium  and  the  new  metal  described 
above,  thorianite  appears  to  contain  another  new  element, 
the  oxide  of  which  is  radioactive  and  dissolves  in  nitric 
acid  to  form  a  bluish-green  solution. — A.  S. 

Patents. 

Steel ;    Manufacture  of  alloys  of .     J.   Pv.   Crawford, 

Bushey.     Eng.  Pat.  21,355,  Sept.  26,  1907. 

Metallic  calcium  is  added  to  molten  steel  with  the  special 
view  of  obtaining  a  tough  and  strong  alloy.  In  order  to 
ensure  accuracy  of  composition,  the  calcium  may  be 
added  in  the  form  of  ferro-calcium  just  before  pouring  ■ 
the  metal.  A  steel  containing  2  per  cent,  of  calcium 
appears  to  be  the  most  useful  alloy  for  general  purposes. 

—J.  W.  H. 

Flue  dust,  pulverised  or  finely  divided  ores  or  other  materials 

containing   iron,    etc.  ';     Consolidating into   lumps 

for  the  manufacture  of  iron  or  steel.  W.  Thomlinson. 
Seaton  Carew,  Durham.  Eng.  Pat,  21,428,  Sept.  27, 
1907. 

Flue  dust,  finely  divided  ores,  etc..  are  handled  in  large 
masses  instead  of  being  briquetted.  The  material  after 
grinding  or  mixing  is  carried  direct  to  open-topped  kilns. 
These  kilns  form  large  moulds  and  are  subdivided  by 
division  boards  which  support  movable  cores  of  wood 
or  other  material.  The  cores  are  withdrawn  after  each 
subdivision  of  the  kiln  is  filled,  and  form  air  spaces  and 
channels  by  means  of  which  the  mass  is  readily  burnt. 
After  burning,  the  blocks  of  material  are  removed  in  bulk. 
These  blocks  readily  break  up  into  lumps  on  account  of  the 
perforations  formed  by  the  cores. — J.  W.  H. 

Armour  plates ;  Manufacture  of  — — .  S.  S.  Wales. 
Munhall,  Pa.,  U.S.A.  Eng.  Pat.  9380.  April  30,  1908. 
Under  Int.  Con  v.,  Nov.  11,  1907. 

The  face  of  the  plate  to  be  hardened  is  heated  to  about 
950°  C,  whilst  a  cooling  medium  is  sprayed  upon  the 
back.  On  quenching,  the  face  of  tho  plate  is  hardened, 
while  the  structure  of  the  metal  in  the  body  and  back  of 
the  plate  is  unaffected. — J.  W.  H. 

Steel ;    Method  of  manufacturing -.     J.  W.   Maxwell, 

Williamsport,  Pa.     U.S.  Pat.  900,564,  Oct.  6,   1908. 

An  open-hearth  furnace  is  charged  with  pig-iron  and  a 
calcareous  material  such  as  lime  or  limestone  ;  on  this 
mixture  is  placed  a  layer  of  carbonaceous  material  covered 
with  sera])  iron  or  steel,  so  as  to  bring  these  materials  into 
intimate  contact,  and  yet  to  protect  the  carbonaceous 
material  from  oxidation.  The  charge  is  smelted  and 
refined  as   usual. — A,  G.  L. 

At  a  in  i  tn  a  in.  mill  iil/oi/s   thereof;    Soldering .     F.    M. 

Mra/.sek.     Eng.  Pat.   13,689,  June  13,    1907. 

The  solder  consists  of  an  alloy  of  tin,  zinc,  aluminium. 
and  silver  in  which  the  proportion  of  tin  exceeds  thai  of 
the  zinc,  that  of  the  zinc  exceeds  that  of  the  aluminium, 
and    that    of    the    aluminium    exceeds    that    of    the    siher. 

For  example,  it  may  consist  of  120 — 17<>  parts  of  tin,  30 — (50 
parts  of  zinc.  2 — 10  parts  of  aluminium,  and  0-5 — 5  parts 
of  silver.     The  cleaned  surfaces  to  be  joined  are  heated  to  a 

tempera!  lire  t  hat  does  not  much,  if  at  all  exceed  that  of  the 
solder.  The  solder  is  t  hen  melted  on  t  he  aluminium,  and  t  he 
melted  solder  rubbed  by  a  soldering  bit  or  wire  brush  until 
the  layer  of  solder  is  uniform  and  the  dark  film  on  it  has 
been     removed.  The     surfaces     are     finally     united     by 

pressure.  —  ().  F.  H. 
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Flux;      Manufacture     of     soldering .       Ges.in.b.H. 

Classen  and  Co.,  Berlin.  Eng.  Pat.  11,005,  May  28, 
1908,     Under  Int.  Conv..  June  27,  1907. 

The  Mux  is  made  by  heating  together  and  thoroughly 
mixing  substances  containing  fatty  acids,  such  as  stearine, 
zinc  chloride,  and  resins,  such  as  colophony,  together  with 
a  suitable  binding  agent,  such  as  ceresin.  The  flux  may 
if  necessarv  be  mixed  with  a  diluent,  such  as  vaseline. 

—0.  F.  H. 

Furnaces;       Regenerative    for    heating    or    melting 

melals.  B.  J.  Haminerslev,  Tipton,  Staffs.,  and 
J.  MeChesnev.  Glasgow.  Eng.  Pat.  23,323,  Oct,  22, 
1907, 

The  furnace  can  be  arranged  either  for  heating  steel  bars, 
when  the  axis  is  made  horizontal,  or  as  a  crucible  furnace. 
In  the  iirst  case  the  front  and  back  ends  of  the  cylindrical 
interior  are  left  open  so  that  the  bars  to  be  heated  can  be 
passed  right  through.  The  portion  of  the  furnace, 
immediately  behind  the  front  plate  is  enlarged  in  diameter, 
forming  a  heating  chamber.  Tangcntially  to  this  chamber, 
inlet  openings  containing  blowpipe  nozzles  are  arranged, 
so  that  by  injecting  a  suitable  gaseous  mixture  through 
these,  an  annular  flame  is  obtained  which  plays  around 
the  article  to  be  heated.  Moreover,  the  gases  being 
delivered  under  pressure,  a  continuous  out-draught 
is  caused  at  the  front  and  back  of  the  furnace,  thus 
preventing  the  entry  of  air.  Before  delivery  into  the 
blowpipes,  the  gas  and  the  air  (or,  when  oil  is  used,  the 
air  alone)  are  caused  to  pass  through  zig-zag  passages 
in  a  regenerative  box  where  they  are  heated  by  the 
waste  gases  from  the  back  of  the  furnace.  The  crucible 
furnace  is  of  similar  type,  the  flame  being  made  to  play 
in  a   whirling  ring  around  the  crucible. — 0.  A.  W. 

Crucible  furnaces.     C.  and  J.  Debus,  Hoechst  on  Maine, 
Germany.     Eng.  Pat.  5500,  Mar.   11,  1908. 

The  furnace  cover  has  a  central  hole  of  such  dimensions 
as  to  form  a  preliminary  heating  chamber.  Knee-shaped 
channels  in  this  cover  direct  the  gases  from  the  combustion 
chamber  surrounding  the  crucible  into  the  mouth  of  the 
crucible  itself.  To  render  these  knee-shaped  channels 
effective  during  the  preliminary  heating,  means  are 
provided  for  raising  the  crucible  so  as  to  bring  its  mouth 
into  close  contact  with  the  cover  of  the  furnace. — J.  W.  H. 

Blast-furnace.     J.  H.  Meissner,  Pittsburg,  Pa,     U.S.  Pat. 
.      900,291,  Oct.  0,  1908. 

Above  the  hearth  of  the  furnace  are  arranged  a  number 
of  independent  sections,  one  of  these  being  movable 
and  capable  of  being  rotated  or  subjected  to  an  oscillatory 
motion.  Water-boxes  are  provided  for  cooling  the  joints 
between  the  movable  section  and  those  which  are  fixed, 
and,  by  the  application  of  air  pressure  to  the  exterior 
at  these  parts,  the  outflow  of  fluid  from  the  furnace  is 
prevented. — C.  A.  W. 

Zinc  and  other  furnaces  ;  Means  of  protecting  the  operatives 

of from  heat,  fumes,  and  dust.     E.  Dor-Delattre, 

Dorplein,  Holland.  Eng.  Pat.  15,288,  July  20,  1908. 
Under  Int.  Conv.,  Sept.  7,  1907. 

A  movable  screen,  which  can  be  raised  or  lowered  by 
means  of  a  hydraulic  ram,  is  arranged  in  front  of  the 
retort  openings  of  the  furnace.  The  screen  itself  is  made 
up  of  a  number  of  independent  panels  which  can  either 
slide  in  vertical  guides,  or,  by  means  of  pegs  and  holes, 
be  fixed  to  the  framework  of  the  furnace.  Thus,  by 
raising  the  screen  a  certain  distance,  securing  the  top 
panel,  and  lowering  the  remainder,  any  row  of  retorts 
can  be  left  uncovered.  The  panels  are  formed  of  a 
treble  thickness  of  sheet  iron.;  between  the  first  and 
the  second  plates  a  hard  layer  of  asbestos  is  interposed, 
whilst  an  air  space  is  provided  between  the  second  and 
third.— O.  A.  W. 

Zinc  oxide  ;    Treating  .     F>  P.  Dewev,  Washington, 

T).C.     U.S.  Pat:  900,088,  .  Oct.  0,'  1908. 

Ores  containing  sulphides  of  zinc  and  other  metals  are 
roasted    in    an    oxidising    atmosphere,    and    the  roasted 


material  is  introduced  into  water  containing  sulphurous 
acid,  the  latter  being  maintained  in  excess,  whereby  the 
oxide  of  zinc  is  dissolved,  and  separated  from  the  other 
oxides.— W.  C.  H. 

Ores ;       Apparatus    for    roasting    and    briquetting . 

0  F.  Buck,  New  York,  Assignor  to  A.  Heckscher, 
Huntington.  N.Y.      U.S.  Pat.  899,507,  Sept.  29,    1908. 

The  apparatus  consists  of  a  rotating  air  drum  provided 
with  spaced  flanges,  the  lower  one  of  which  forms  a  table 
for  the  ore.  Means  are  provided  to  deflect  the  partly 
roasted  ore  outwardly,  to  charge  raw  ore  between  the 
centre  of  the  drum  and  the  partly  roasted  ore,  and  to 
discharge  the  completely  roasted  ore. — A.  G.  L. 

Mineral  values  ;    Apparatus  for  recovering .     J.  W. 

Boardman,  Josephine,  Mont.,  Assignor  to  L.  E.  Phillips 
and  M.  French,  Harlem,  Mont.  U.S.  Pat,  899,710, 
Sept.  29,  1908. 

The  apparatus  comprises  a  series  of  superposed  separating 
tanks  communicating  with  one  another ;  means  for 
feeding  finely-divided  ore  particles  into  the  highest  tank ; 
an  exterior  bowl  into  which  the  lowest  tank  discharges ; 
means  for  discharging  the  heavier  constituents  of  the 
contents  of  the  bowl ;  an  outlet  pipe  connecting  a 
discharge  pipe  placed  above  the  bowl  with  the  bowl 
itself,  allowing  the  lighter  constituents  to  pass  into  a 
tank  placed  above  the  bowl ;  a  shoot  communicating 
with  this  tank,  and  means  for  automatically  discharging 
the  contents  of  the  shoot  from  time  to  time  ;  and  a 
separate  spray-box  placed  within  each  tank  and  in  the 
bowl  to  agitate  their  contents.  This  spray-box  consists 
of  a  metal  box  having  a  perforated  metal  top,  over 
which  is  placed  a  cloth  cover  secured  to  the  box  by  an 
internally  threaded  collar ;  water  is  supplied  to  the 
interior  of  the  box  by  means  of  a  pipe. — A.  G.  L. 

Steels ;    Heat    treatment  and  quenching  of  alloyed . 

J.  Churchward,  New  York.  U.S.  Pat.  899,713,  Sept.  29, 
1908. 

The  metal  is  subjected  to  a  series  of  "  heat-waves  "  of 
successively  decreasing  maximum  temperature,  the  first 
"  heat-wave "  being  carried  to  a  temperature  within 
100°  F.  of  the  segregation  or  retardation  point  of  the 
alloyed  metal  having  the  highest  retardation  point, 
and  each  successive  "  heat-wave "  being  carried  to 
within  100°  F.  of  the  retardation  point  of  another  of 
the  alloying  metals.  The  metal  is  quenched  after  each 
successive    "  heat-wave." — A.  G.  L. 

Copper  matte  ;      Metliod   of '  bessemerising .     G.    H. 

Benjamin,  New  York.     U.S.  Pat.  900,345,  Oct.  6,  1908. 

The  matte  is  subjected  to  the  action  of  an  oxidising 
gas  (air)  under  pressure,  in  a  converter  having  a  suitable 
lining.  The  iron  and  sulphur  having  been  oxidised 
and  the  resulting  slag  removed,  a  reducing  gas,  tinder 
pressure  and  capable  of  giving  a  high  temperature  when 
ignited,  is  passed  over  the  residual  product. — C.  A.  W. 

Copper  ores  ;    Method  of  smelting .     G.  H.  Benjamin, 

New  York.     U.S.  Pat.  900,340,  Oct.  0,  1908. 

The  ore  having  been  desulphurised  by  ignition  is  subjected 
to  the  action  of  an  oxidising  blast  so  that  its  iron  and 
copper  contents  are  completely  oxidised.  The  product 
is  then  allowed  to  react  at  a  high  temperature  with  an 
ignited  reducing  gas  delivered  under  pressure.  The 
two  processes,  oxidation  of  the  ignited  ore  and  reduction 
of  the  oxidised  product  may  take  place  within  the  same 
furnace  structure. — C.  A.  W. 

Ores  ;    Method1  of  smelting and  method  of  recovering 

values  from  flue-dust  and,  fines.  R.  Baggalev,  Pittsburg, 
Pa.     U.S.  Pats.  900,400  and  900,407,  Oct.   0.   1908. 

(l).„To  a  molten  bath  "  high  in  fuel  values  "  (i.e.,  molten 
mat|te),  silicious  ores  of  valuable  metals  are  added,  for  the 
purpose,  of  fluxing  Jihe  iron  contained  in  the  bath.     The 
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process,  once  started,  is  carried  on  solely  by  the  heat 
produced  by  the  oxidation  of  the  ore  constituents,  without 
the  addition  of  carbonaceous  fuel.  During  the  process 
the  area  of  the  escape-opening  of  the  vessel  in  which  the 
process  is  carried  out  is  varied  "  conformably  to  the  heat 
requirements  of  the  bath,  whereby  the  heat  may  be  kept  to  a 
maximum,  and  yet  without  materially  increasing  the 
pressure  within  the  vessel."  (2).  Flue-dust  or  "fines"  are 
mixed  with  molten  low-grade  matte  to  the  extent  to 
which  the  matte  will  absorb  the  dust  without  solidifying. 
The  still  molten  mixture  is  placed  in  a  converter  and 
bessemerised,  silicious  ores  being  added  to  remove  iron. 

—A.  G.  L. 

Ores  ;  Treatment  of for  the  extraction  of  metals  there- 
from. H.  Rosalt,  Paris.  Eng.  Pat.  25,357,  Nov.  15, 
1907. 

See  Fr.  Pat.  381,642  of  1906  ;  this  J.,  1908,  231.— T.  F.  B. 

Aluminium  ;  Process  for  the  production  of .    E.  A.  O. 

Viel,  Paris.     Eng.  Pat.  24,612,  Nov.  6,  1907. 

SEEFr.  Pat.  380,087  of  1907  ;  this  J.,  1907, 1285.— T.  F.  B. 

Aluminium  solder.     T.  J.  and  R.  Wibrin,  Chaudefontaine, 
Belgium.     U.S.  Pat.  900,810,  Oct.  13,  1908. 

See  Fr.  Pat,  380,952  of  1907  ;  this  J.,  1908,  128.— T.  F.  B. 

Puddling  furnaces.     J.    P.   Roe,   Pottstown,    Pa..   U.S.A. 
Eng.  Pat.  5413,  March  10,   1908. 

See  Fr.  Pat.  388,018  of  1908  ;  this  J.,  1908,  862.— T.  F.  B. 

Iron  ;  Method  of  -protecting  — — .  J.  J.  Bradley,  Assignor 
to  L.  von  Gessner,  Brooklyn.  U.S.  Pat.  600,656,  Oct.  6, 
1908. 

See  Fr.  Pat.  389,289  of  1908  ;  this  J.,  1908,  985.— T.  F.  B. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Calcium  and  sodium  amalgams  as  electrodes   in  solutions 

of  neutral  salts  ;      Behaviour  of .     H.    G.    Byers. 

J.  Amer.  Chem.  Soc,  1908,  30,  1584—1586. 

In  determining  the  E.M.F.  of  cells  in  which  calcium 
amalgam  was  used  as  one  of  the  electrodes,  it  was  observed 
that  whilst  normal  values  are  obtained  if  the  amalgam 
be  in  contact  with  solutions  of  pure  calcium  chloride, 
such  is  not  the  case  if  solutions  of  other  alkali  or  alkaline- 
earth  salts  be  added  to  the  calcium  chloride  solutions. 
Similarly,  normal  values  of  E.M.F.  are  obtained  with 
sodium  amalgam  in  contact  with  pure  solutions  of  sodium 
chloride,  but  noto  if  other  alkali  or  alkaline-earth  salt 
solutions  be  added.  These  results  indicate  that  replace- 
ment by  the  metal  of  the  added  salt  occurs.  This  con- 
clusion was  shown  to  be  correct  by  shaking  calcium 
amalgam  with  barium  chloride,  washing  the  amalgam 
thoroughly,  and  digesting  it  with  hydrochloric  acid  ;  the 
solution  was  found  to  contain  barium.— L.   E. 

Nitric  oxide  formation  in  high-tension  arcs.  V.  Baber 
and  A.  Kocnig.  Z.  Elektrochem.,  1908.  14,  68!)— 695. 
(See  also  this  J.,  190H,  27.) 

Thk  authors  have  extended  their  experiments  on  the 
formation  of  nitric  oxide  from  mixtures  of  oxygen  and 
nitrogen  in  a  water-coolod  tube,,  under  the  influence  of 
the  electric  arc  and  diminished  pressure.  By  subjecting 
nitric  oxide  to  this  treatment,  the  same  state  of  equilibrium 
is  reached,  under  like  conditions,  as  by  starting  with  a 
mixture  of  nitrogen  and  oxygen  in  equal  volumes,  and 
this  at  a  [temperature  shown,  by  special  measurements, 
to    be    not    many    hundred    degrees    above    the    melting 


point  of  platinum.  At  such  temperatures  the  rate  of 
the  thermal  decomposition  of  nitric  oxide  is  relatively 
slow,  and  the  authors  claim  to  have  proved  that  the 
high  content  of  nitric  oxide  obtained  (under  the  best 
conditions,  14-5  per  cent,,  or  10  per  cent,  with  air) 
represents  a  state  of  electrical,  rather  than  thermal 
equilibrium.  At  much  higher  temperatures,  such  as 
are  generally  employed,  electrical  gives  place  to  thermal 
equilibrium,    the    thermal    reaction    becoming   rapid. 

— F.  Sodn. 

Selenium  ;   Influence  of  moisture  on  the  electrical  properties 

of .     C.  Ries.     Physik.  Zeits.,   1908,  9,  569—582. 

Chem.  Zentr.,  1908,  2,  1230—1231.     (See  this  J.,  1906, 
1173;    also   1902,   989;    1903,   760.) 

If  a  selenium  cell  be  heated  for  a  long  time  to  above 
200°  C,  the  electrical  resistance  frequently  rises  gradually 
to  a  maximum.  This  has  been  attributed  to  defects 
in  the  contacts  caused  by  the  high  temperature,  but  the 
author  shows  that  it  is  due  to  expulsion  of  moisture 
from  the  selenium.  If  amorphous  selenium  be  heated 
to  near  its  melting  point,  and  kept  at  200°  C.  for  a  long 
time  and  then  cooled  very  slowly,  it  gradually  absorbs 
moisture,  and  its  conductivity  increases  up  to  a  maximum 
value.  If  it  be  very  rapidly  cooled,  however,  it  is 
practically  unaffected  by  moisture.  It  was  further 
observed  that  the  specimens  of  selenium  most  sensitive 
to  light  had  the  highest  electrical  resistance,  and  vice 
versa. — A.  S. 


Patents. 

Electric  resistance  material.  British  Thomson-Houston 
Co.,  London.  From  General  Electric  Co.,  Schenectady, 
N.Y.,  U.S.A.     Eng.  Pat.  22,869,  Oct.  16,  1907. 

The  important  ingredient  in  the  composition  of  the 
material  is  a  hard,  crystalline  and  very  pure  alumina, 
produced  in  the  electric  furnace  from  bauxite  and  known 
commercially  as  alundum.  This  substance  is  mixed 
in  various  proportions  with  clay  and  graphite  according 
to  the  properties  desired  in  the  finished  product.  For 
the  preparation  of  a  resistance  unit,  the  proportions  taken 
would  be  :  20  parts  of  alundum,  20  parts  of  a  high-grade 
fireclay  (mixed  if  desired  with  suitable  amounts  of  felspar 
and  flint),  and  such  a  proportion  of  graphite  as  will  give 
the  conductivity  desired,  say  1^  to  2  parts.  The  wet 
mixture,  squirted  into  shape,  is  dried  and  baked  at  a 
temperature  of  1100  to  1300°  C.  The  sticks  having  been 
enamelled  to  keep  out  moisture,  are  provided  at  the  ends 
with  contact  surfaces,  cither  by  carbonisation  or  by  any 
other  process.  Since  the  conductivity  (and  coefficient 
of  expansion)  of  the  alundum  is  practically  zero,  the 
resistance  of  a  rod  of  any  given  size  depends  solely  on  the 
proportion  of  graphite  it  contains,  and  remains  constant 
after  heating. — C.  A.  W. 

Wood   for   use   in  electric   batteries   and  electrolytic   cells  ; 

Treatment    of .     The    Chloride    Electrical    Storage 

Co.,   Ltd.,   and  B.  Heap,  Manchester.    Eng.  Pat.    1420. 
Jan.   21,    1908. 

Wood  to  bo  employed  for  separators,  packings,  etc..  in 
secondary  batteries  is  digested  for  a  Dumber  of  hours 
in  a  solution  of  caustic  sod  i.  caustic  potash,  or  ammonia 
in  alcohol  or  other  spirit,  with  or  without  the  addition 
of  water.  The  wood  is  then  washed  with  alcohol  or 
other'  spirit,  until  practically  free  from  water,  and  dried 
in  a  current    of  warm  or  dry  air. — J.  W.  H. 

Storage  battery  plates  ;   Process  for  producing  positive . 

J.  R.  d'Varad  and  A.  Meislinger-Meszlenyi,   Budapest. 
Eng.    Pat.  4910,   March  4,    1 90S. 

A  mixtukk  containing  70  per  cent,  of  red  load  and  30  per 
cent,  of  litharge  is  mixed  with  an  equal  amount  of  sulphuric 
|  acid  (18"  B.)  in  which  are  dissolved  20  grins,  of  oaustk 
soda  per  litre.  The.  plastic  mass  is  filled  into  the  grid, 
which  is  then  covered  on  both  sides  with  a  very  thin 
layer  of  charcoal  powder,  and  pressed  under  very  high 
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pressure,  washed,  and  quickly  dried.  The  plates  are 
then  placed  in  sulphuric  acid  (IS  B. )  containing  6  grins,  of 
potassium  bichromate  per  litre,  dried  again,  and  put 
into  pure  sulphuric  acid  (21  —  22°  B.).— O.  F.  H. 

Ozone  ;     Production    of .     J.    Stevnis,    New    York. 

U.S.A..    and    H.    J.    E.    Chaumat.    Paris.     Enir.    Pat. 
18,184,  Jan.  7.  1908.      Under  Int.  Conv..  Jan.  25.  1007. 

Air  or  oxygen,  previously  compressed,  is  cooled  to  a  very 
low  temperature  by  its  adiabatie  expansion  in  a  com- 
pressed air  motor,  working  under  a  load,  and  the  cooled 
exhaust  air  from  the  motor  is  passed  into  silent  discharge 
or  effluvia  ozonisers.  The  temperature  of  the  air  entering 
the  ozoniser  is  maintained  constant  by  the  load  and 
speed  of  the  motor.  The  power  of  the  motor  may  be 
used  for  any  purpose,  but  in  particular  for  the  preliminary 
compression  of  the  air  or  oxygen.  The  compressor  and 
the  alternator  are  controlled  in  such  a  manner  that  if  the 
latter  for  any  reason  rotates  more  rapidly,  the  compressor 
also  rotates  more  quickly,  and  thus  maintains  an  air 
pressure  which  is  sufficient  to  prevent  the  production  of 
an  arc—  W.  C.  H. 


Ozone  ;    Process  for  the  preparation  of .     E.    Briner 

and  E.   Durand.     Fr.   Pat.  390,408,  July  26,   1907. 

High  yields  of  ozone  are  obtained  by  the  action  of  the 
•electric  discharge  on  oxygen  or  air  in  an  apparatus  cooled 
to  — 90°  C,  for  example  by  means  of  liquid  air.  The 
ozone  is  recovered  in  the  form  of  a  liquid. — A.  S. 

Primary  battery.     \V.  A.  F.  Bleeck.  Brisbane,  Queensland. 
U.S.  Pat.  899,823,  Sept.  29,  1908. 

•Sb*  Eng.  Pat.  5297  of  1908  ;  this  J.,  1908,  1025.— T.  F.  B. 

Electric  furnace.  J.  H.  Reid,  Cornwall,  Assignor  to  S.  L. 
Tingley,  Ottawa,  Canada.  U.S.  Pat.  900,207,  Oct.  6, 
1908. 

See  Fr.  Pat.  379,566  of  1907  ;  this  J.,  1907,  1242.— T.  F.  B. 


Electric     furnace.     E.     Cornelius,     Trolhattan,     Sweden. 
U.S.  Pat.  900,486,  Oct.  6,  1908. 

See  Fr.  Pat.  390,220  of  1908  ;  this  J.,  1908,  1026:— T.  F.  B. 

Electrode  for  electrolytic  purposes.  P.  Ferchland,  Berlin, 
and  J.  Xussbaum.  Charlottenburg,  Germany.  U.S. 
Pat.  900,502,  Oct.  6,  1908. 

See  Eng.  Pat.  24,806  of  1906  ;  this  J.,  1907,  261.— T.  F.  B. 


( B. )— ELECTRO-MET  ALLURGY. 

Metals  [mercury]  ;    Process  and  apparatus  for  purifying 

by   electrical   heating.     C.    T.    Knipp.     Ger.    Pat. 

201,017,  Sept.  5,  1907. 

The  process  consists  in  volatilising  the  metal  by  means 
■of  an  electric  arc  produced  between  two  separate  portions 
of  the  metal,  in  a  space  from  which  the  air  has  been 
removed.  The  level  of  the  two  portions  of  metal  between 
■which  the  arc  is  struck,  is  kept  practically  constant  by 
the  barometric  pressure  of  the  atmospheric  air.  The 
apparatus  used  is  shown  in  the  figure.  The  metal  to 
be  purified  is  contained  in  the  bulbs,  B  and  C,  from 
which  extend  the  tubes,  D,  the  open  ends  of  the  latter 
•dipping  into  the  metal  contained  in  the  receptacles,  E'. 
An  auxiliary  bulb,  F,  is  provided,  also  containing  metal, 
for  the  purpose  of  producing  the  arc  at  the  beginning  of 
the  process.  The  apparatus  is  exhausted  by  means  of 
a  pump  connected  to  the  tube,  L.  On  passing  a  current 
through  the  wires  shown,  an  arc  is  produced  between 
B  and  C  the  metal  is  volatilised,  and  condenses  in  K. 
"The   condensed   metal   collects   in   S,   and  flows   through 


the  siphon,  h,  and  the  capillary  tube,  I",  into  the  recep- 
tacle, E,  any  impurities  collecting  on  the  surface  of  the 
metal  in  S.— A.  S. 

Steel ;    Desulphurising  of ,   in  the   electric  induction 

furnace.     T.  Geilenkirchen.     Stahl  u.  Eisen,  1908,  28, 
1507—1508. 

Rej erring  to  his  former  communication  (this  J.,  1908, 
691)  and  that  of  Osann  (ibid.,  817),  the  author  agrees  that 
for  successful  desulphurising: — (1).  The  slag  must  be 
free  from  metallic  oxides,  especially  iron  oxide.  (2).  The 
sulphur  must  finally  be  combined  with  calcium,  not  with 
manganese.  (3).  The  transference  of  the  sulphur  from 
iron  or  manganese  to  calcium  can  only  be  effected  by  the 
aid  of  a  powerful  reducing  agent.  The  process  in  the 
induction  furnace  differs  from  that  in  the  Heroult  furnace 
in  that : — (1).  Work  has  to  be  specially  directed  towards 
desulphurising  in  the  induction  furnace,  whereas  in  the 
Herouit  process  it  occurs  as  it  were  automatically. 
(2).  The  reducer  used  in  the  induction  furnace  is  ferro- 
silicon,  in  the  Heroult  furnace,  calcium  carbide.  Both 
appear  to  effect  their  object ;  but  ferrosilicon  is  a  costly 
reagent,  whilst  calcium  carbide,  formed  as  it  is  in  sufficient 
quantity  in  the  furnace  itself,  costs  very  little.  The 
difference  in  cost  would  seem  to  be  about  5s.  per  ton  of 
metal.  Ferrosilicon  has  the  additional  disadvantage  that 
through  its  use,  the  amount  of  silicon  in  the  metal  may  be 
raised  to  an  injurious  extent. — J.  T.  D 

Iron  sheets  and  tirf>es  :    Production   of  finished in 

one  operation.     S.  Cowper-Coles.     Iron  and  Steel  Inst., 
Sept.,   1908.     [Advance  proof.] 

Crude  iron,  finely-divided  impure  iron  ore,  "  blue  billy," 
or  other  source  of  iron  unsuitable  for  smelting,  may  be 
dissolved  electrolytically  and  a  high  grade  iron  deposited 
from  the  solution  upon  moving  mandrels,  in  the  form  of 
finished  tubes  or  sheets.  (See  Eng.  Pats.  21,081  and 
28,897  of  1906  :  this  J.,  1907,  699,  1 147.)  The  electrolyte 
found  most  suitable  consists  of  a  20  per  cent,  solution 
of  sulpho-cresylic  acid  saturatecTwith  iron  :  the  solution 
is  kept  charged  with  iron  oxide  which  is  maintained  in 
suspension  by  agitation.  A  sheet  of  metal  of  the  required 
surface  is  wrapped  round  the  cathode  and  held  in  place 
by  wedges,  or  for  the  production  of  tubes,  the  mandrel 
is  electrolytically  coated  with  lead,  upon  which  the  iron 
is  deposited.  When  the  deposit  is  thick  enough,  the 
mandrel' is  heated  until  the  lead  melts,  which  allows  of  the 
ready  withdrawal  of  the  tube.  The,  voltage  across  the 
cell  must  be  low  and  the  current  density  per  sq.  ft.  of 
cathode  surface,   high.     The  author  used    100   amperes 
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per  sq.  ft.  and  a  temperature  of  70°  C.  The  iron  contains 
a  large  volume  of  occluded  hydrogen,  which  is  given  up 
on  annealing.  The  amount  present,  which  varies  with 
the  current  density,  etc.,  has  a  marked  effect  on  the 
physical  properties  of  the  iron,  causing  it  to  become  hard 
and  brittle  and  comparatively  inert  to  acids.  The  paper 
contains  many  illustrations  and  a  number  of  tables  of 
electrical  data. — F.  R. 

Chromium ;     Process   for   making   electrolytic   deposits   of 

.     F.  Salzer,  Dresden,  Germany.     Eng.  Pat.   1344, 

Jan.  20,  1908.     Under  Int.  Conv.,  Jan.  21,  1907. 

See  Fr.  Pat,  386,258  of  1908  ;  this  J.,  1908,  692.— T.  F.  B. 


was  a  thick,  yellow  oil,  which  became  darker  and  more 
viscid  after  some  weeks.  It  had  excellent  drying 
properties  equal  to  those  of  good  linseed  oil.  The  low 
iodine  value  obtained  was  attributed  by  the  author  to' 
oxidation  during  the  crushing  of  the  seeds.  Oil  of 
Euonymus  europceus. — The  non-drying  oil  from  the  seeds 
of  this  plant,  which  is  common  throughout  Germany, 
and  especially  in  the  South,  was  a  moderately  thin,  reddish- 
brown  fluid,  with  a  characteristic  sharp  odour.  The  seeds 
yielded  35-2  per  cent,  of  oil,  and  in  the  author's  opinion 
might  be  profitably  extracted  for  the  soap  industry. 
The  high  Reichert-Meissl  value  and  high  percentage  of 
unsaponifiable  matter,  the  latter  attributable  to  the  orange 
colouring  matter,  are  characteristic. 


Values. 


Red-currant 
seed  oil. 


Hip  oil. 


Tomato  seed 
oil. 


Raspberry 
seed  oil. 


Strawberry 
seed  oil. 


Sp.  gr.  at  15°  C 

Saponification  value 

Iodine  value 

Reichert-Meissl  value   

Butyro-refractometer    "degrees"    at 

40°  C. . 

Solidification  point   

Fatty  acids — 
Melting  point 

Iodine  value 

Mean  molecular  weight   

Unsaponifiable  matter,  per  cent.  . . . 


0-9120 
171-3 
152-5 

0-77 

62° 

Semi-solid  at 

-17-5°  C. 


20°  C. 

169-5 
266-2 
2-31 


0-9161 
172-8 
152-8 

0-44 

67° 
Viscous  at 
—17-5°   C. 


31°  C. 

174-3 
276-8 
2-62 


0-9200 
183-6 
117-8 

0-22 

63° 

Viscous  at 

—  9°  C. 

Semi-solid  at 

—12°  C. 

26°— 29°  C. 

129-6 
281-5 
2-68 


0-9151 
180-3 
162-2 

0-11 

65° 

Semi-solid  at 

—  17-5°  C. 


30°  C. 

170-3 

281-5 

l-8( 


0-974 
184-6 
72-8 
13-42 

82° 


Euonymus 
europceus  oil. 


0-939 
230-1 


35-31 


10°  C. 


21° 

38°C.(begin) 

70'  C.  (end) 

66-3 

105-3 

241-0 

251-2 

2-42 

5-83 

— C.  A.  .M. 

Chromium ;    Process  for  producing  an  electrolytic  deposit      Sesame    oil ;     Colour    reactions    of with    aromatic 

of  metallic .     F.  Salzer,  Dresden,  Germany.     U.S.    j       aldehydes    and    sugars.     C.    Fleig.     Bull.    Soc.    Chim., 

Pat.  900,597,  Oct,  6,  1908.  1908,  3,  984—999.    * 


See  Fr.  Pat.  386,258  of  1908  ;  this  J.,  1908,  692.— T.  F.  B. 

Copper  and  other  metals  ;    Process  for  the  precipitation  of 

electrolytic in  the  form  of  sheets  or  cylinders,  with 

soluble  iron  or  other  metal  anodes.  M.  J.  L.  Wenger, 
Paris.  Eng.  Pat.  3504,  Feb.  15,  1908.  Under  Int. 
Conv.,  Sept.  9,  1907. 

See  Fr.  Pat.  381,659  of  1907  ;  this  J.,  1908,  168.— T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 


Oils  from  certain  expressed  seeds  ;    Characteristics  of . 

J.  Kochs.  Mitt,  der  Kgl.  Gartner  Lehranstalt  zu 
Dahlem.  Chem.  Rev.  Fctt-  u.  Harz-Ind.,  1908,  15, 
256—257. 

I  in,  oils,  the  analytical  values  of  which  arc  given  in  the 
table  below,  were  obtained  from  the  dried  and  crushed 
seeds  by  extraction  with  ether.  Red  currant  seeds,  when 
air-dried,  contained  16-9  per  cent,  of  a  thin,  yellowish- 
brown  oil,  with  a  pleasant  odour.  It  dried  well,  yielding 
a  bard,  colourless,  clastic  film  after  exposure  for  7  Bouts  in 

a  thin  layer  at  7<>  <'..  and  could  be  used  as  a  substitute 
for  linseed  oil  in  the  manufacture  of  paints  and  \arnishes. 
Oil  of  hipB.  The  seeds  of  the  berries,  termed  "hips."' 
contained    !)(>.'{     per    cent,     of    a     thin,    yellow    or    oraiiL'C- 

yellow  oil  ot  pleasant  odour.  It  had  good  drying  proper- 
ties,   but    the   yield    would    lie   t  no  small    to   repay   the   cost 

of  extraction.     Tomato-teed,  ml  (yield  from  the  seeds  I7:t 

per    cent.)    was    a    linn    reddish-  brow  n    nil,   which    from    it-.. 

behaviour  in  lilm  tests  might  be  classed  among  the  semi- 
drying  oils.  It  could  probably  lie  used  as  an  edible  oil. 
IIiikjiIii ny-xicd  ml  (yield  K{T>  per  eent.Jvasa  thin  oil  of 
greenish-yellow  colour,  which  dried  well,  and  when- 
obtainable  in  large  quantities,  might  be  died  as  a  su  list  it  ute 
for,  linseed  oil.      SI  nnvlii -rry-xn-d  tijl  (yield  .16:86  per. cent.) 


Sesame  oil  gives  reactions  with  aromatic  aldehydes 
analogous  to  those  obtained  in  the  reaction  with  furfural 
in  the  Baudouin  test,  From  0-2  to  0-4  c.c.  of  a  2  to  4 
per  cent,  solution  of  the  aldehyde  in  90  to  95  per  cent, 
alcohol  are  mixed  with  10  c.c.  of  hydrochloric  acid  (sp.  gr. 
1-17  to  T18)  and  10  c.c.  of  the  oil  under  examination  in  a 
tube  which  is  then  corked  and  shaken  for  H  minutes. 
The  colour  of  the  acid  layer  which  separates  on  standing, 
varies  in  intensity  with  the  proportion  of  sesame  oil  in  the 
oil  and  with  the  nature  of  the  aldehyde.  If  necessary,  the 
reaction  may  be  accelerated  and  intensified  by  heating 
the  oil  before  shaking,  and  allowing  the  tube  to  stand  in 
hot  water  afterwards.  The  sensitiveness  of  the  reactions 
in  the  case  of  several  aldehydes  is  about  the  same  as  that 
with  furfural.  The  aldehydes  tried  gave  the  following 
colorations  : — Benzaldehyde,  orange  ;  salicylaldehyde, 
intense  gooseberry  red;  p-hydroxybenzaldehyde,  intense 
gooseberry  red ;  anisic  aldehyde,  bright  gooseberry 
or  cherry  red ;  protocatechuic  aldehyde  and  vanillin, 
peach  red  changing  to  deep  violet  ;  piperonal,  colour  as 
with  vanillin  ;  o-nitrobenzaldehyde,  intense  orange ; 
/;-nitroben/.aldehyde  (added  as  powder),  faint  orange  : 
m-nitroben/.aldehyde,  colour  intermediate  to  the  last  two  ; 
p-dimethylaminobenzaldehyde,  orange;  cinnamio  alde- 
hyde, immediate  very  intense  cherry  red  ;  and  cuininie 
aldehyde,  faint,  orange.  An  alcoholic  extract  obtained 
by  shaking  the  sesame  oil  with  its  own  volume  of  9.")  per 
cent,  alcohol  gives  the  same  reactions  as  the  oil  itself, 
but  the  colorations  arc  more  intense  and  more  stable. 
This  might  possibly  be  made  the  basis  of  a  eolorimel  lie 
method  of  determining  sesame  oil  in  admixture  with  other 
oils.      Comparative     tests     were     also     made      as     in     the 

Baudouin  test  by  treating  5  c.c  of  sesame  oil  with  0-06  grin. 

of  different  sugars  and  5  C.C.  of  hydrochloric  acid  (sp.  gr. 
1-17  to  IIS)  and  observing  the  intensity  of  t  lie  colorations 
produced  in  the  cold.  It  was  found  that  the  sugars  tried 
could  be  grouped  in  the  following  des. 'ending  scale  of 
intensity:  (1).  I.avulosc.  invert  sugar,  sucrose,  sorbose; 
(2),  rafl'mosc  ;  (,*{).  xylose  and  arabinose;  (  l).  galactose. 
mannose,  niannitol,  dextrose;  (.">).  isodulcitol,  erythritol, 
sorbitol,  dulcitol,  lactose,  and  maltose.  If  heat  lie 
applied,    all    the    reactions    arc    accelerated,    and    certain 
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sugars  (•'.;/..  lactose  and  maltose)  which  gire  no  coloration 
in  the  cold,  then  give  positive  reactions.  Intense  colora- 
tions are  also  given  by  many  sugars  when  hydrochloric 
acid  is  substituted  for  sulphuric  acid  in  Pettenkofer's  test. 
In  the  author's  opinion  this  Pettenkofer  reaction  like  the 
M'same  oil  reaction,  probably  depends  upon  a  formation 
of  furfural,  for  the  sugars  that  give  the  most  pronounced 
reactions  in  both  tests,  are  those  which  most  readily  yield 
furfural  on  hydrolysis. — C.  A.  If. 

Triolein-ozomide      and     its     decomposition     products.     E. 
Molinari  and  P.  Fenaroli.     Ber..  1908,  41,  2789—2794. 

TRIOLEIN  combines  with  ozone  to  form  a  characteristic 
ozonide  analogous  to  that  given  by  oleic  acid  (this  J., 
1906,  1065,  1158).  Ozone  values  of  10-45  and  16-41 
woe  obtained  (theory =16*27)  by  dissolving  olein  in 
hexane.  admitting  a  current  of  ozone,  and  evaporating 
the  solvent  in  a  current  of  hot  air.  The  resulting  product 
was  a  light  yellow,  gelatinous,  transparent  mass,  which 
was  purified  by  treatment  with  a  1  per  cent,  solution 
of  potassium  hydroxide,  followed  by  extraction  with 
ether.  When  dried  in  vacuo,  it  was  a  viscous,  almost 
gelatinous,  colourless  oil,  which  was  soluble  in  ether, 
acetic  acid,  benzene,  and  chloroform,  and  decomposed 
at  136"  0.  Its  composition  agreed  with  the  formula, 
C57H1W015,  and  its  molecular  weight  determined  by 
the  freezing-point  method  was  (1)  936  and  (2)  1036  (theory 
=  1029).  When  heated  for  30  minutes  on  the  water- 
bath  with  30  per  cent,  alcoholic  potassium  hydroxide 
solution,  it  was  decomposed,  and  on  evaporating  the 
alcohol  and  acidifying  the  liquid,  an  oily  layer  rose  to 
the  surface.  From  this  could  be  separated  by  distillation 
with  steam,  nonylic  acid,  C9H1802,  whilst  the  residue 
in  the  distillation  flask  consisted  of  the  two  fatty  acids 
described  by  Molinari  and  Soncini  (this  J.,  1906,  1055). 
One  of  these,  which  formed  an  insoluble  calcium  salt, 
was  a  white  hydroxy-acid,  C18H3603,  whilst  the  other 
was  an  oily  liquid  (C18H3206)  which  formed  a  soluble 
calcium  salt  and  was  quantitatively  oxidised  by 
potassium  permanganate  into  azelaic  acid.  Contrary 
to  the  experience  of  Harries  (this  J.,  1906,  1158),  the 
authors  find  that  hydrogen  peroxide  is  not  produced 
in  the  decomposition  of  the  ozonides  of  olein  and  oleic 
acid  by  boiling  with  water.  Arnold  and  Mentzel's 
benzidine  test  (this  J.,  1902,  640,  1297)  gave  negative 
results,  and  the  colour  reactions  obtained  by  Harries 
in  the  test  with  ether  and  bichromate  were  probably  due, 
not  to  hydrogen  peroxide,  but  to  other  substances. 
Iodine  values  of  ozonides  of  olein  and  oleic  and  elaidic 
acids  : — If  one  of  these  ozonides  be  dissolved  in  alcohol 
containing  a  few  drops  of  chloroform,  and  a  cold  alcoholic 
solution  of  potassium  iodide  be  added,  iodine  is  liberated, 
and  it  may  eventually  be  found  possible  to  determine 
in  this  way  the  amount  of  oleic  acid  or  olein  in  a  mixture. 
The  chief  difficulty  is  that  the  iodine  first  liberated  is 
partially  re-absorbed,  and  if  the  solutions  be  hot,  the 
reaction  goes  so  far  that  the  whole  of  the  iodine  is  again 
absorbed.  In  experiments  with  cold  solutions,  oleic 
acid  ozonide  liberated  39-03  per  cent,  of  iodine  in  30 
minutes,  and  39-49  per  cent,  in  24  hours.  In  other 
experiments  38-77  per  cent,  of  iodine  were  liberated  in 
(S\  hours,  and  37-15  per  cent,  in  24  hours.  Assuming 
that  one  atom  of  iodine  is  liberated  for  each  mol.  of  ozone, 
the  calculated  iodine  value  of  the  ozonide  is  38-45.  01ein« 
ozonide  behaves  in  the  same  way,  though  more  irregularly. 
When  the  ozonides  of  olive  oil  fatty  acids  are  treated 
with  potassium  iodide,  the  proportion  of  iodine  liberated 
varies  with  the  age  of  the  ozonide,  the  concentration 
of  the  solution,  and  the  temperature.  Saponification 
value  of  ozonides  : — Triolein-ozonide  gave  a  saponification 
value  of  276-5,  and  an  ozonide  of  pure  olive  oil  a  value  of 
223-7.  Since  the  saponification  values  of  ozonised  oils 
differ  considerably  from  those  of  non-ozonised  oils,  the 
test  may  be  found  of  practical  value  in  analysis. — C.  A.  ,\1. 

Oleic    acid    ozonide ';     Decomposition    products    of . 

E.    Molinari   and   C.    Barosi.     Ber.,    1908,    41,    2794— 
2799. 

.Wording  to  Molinari-and  Soncini  (this  J.,  1906,  1055) 
and-   Molinari-    and    Fenaroli    (see-   preceding    abstract), 


no  hydrogen  peroxide  is  formed  in  the  decomposition 
of  oleic  acid  ozonide  by  hot  water.  Aldehydes  are  produced 
in  small  quantity,  whilst  the  main  products  are  azelaic 
and  nonylic  acids  and  two  other  acids  (loc.  cit.),  one  of 
which  is  here  shown  to  be  a  hydroxystearic  acid, 
C18H3603,  and  the  other  a  dihydroxydiazelaic  acid, 
C18H3206.  Experiments  on  the  decomposition  of  the 
ozonide  in  the  presence  of  potassium  bisulphite  (to 
lix  any  aldehydes),  showed  that  in  addition  to  these  four 
acids,  there  were  also  formed  several  condensation 
products  of  aldehydes  and  semi-aldehydes.  It  is 
suggested  that  this  may  throw  light  upon  syntheses  that 
occur  in  the  animal  and  vegetable  kingdom,  as  well  as 
upon  changes  which  take  place  in  fats. — C.  A.  M. 

'  'holesterol  and  phi/losterol ;    Proof  of  double  bonds  in  the 

constitutional    formula    of .     E.    Molinari    and  P. 

Fenaroli.     Ber.,   1908,  41,  2785—2789. 

The  ozone  value  of  anhydrous  phytosterol  from  Calabar 
beans  was  deter  mined  by  treating  a  solution  of  a  weighed 
quantity  of  the  substance  in  chloroform  with  ozonised 
air,  and  then  evaporating  the  solvent  first  in  a  current  of 
ozonised  air,  and  finally  in  vacuo,  until,  after  some  weeks, 
the  residue  became  constant  in  weight.  The  ozone  value 
(24-84)  corresponded  with  the  theoretical  value  for  an 
addition  of  2  mols.  of  ozone.  The  ozonide  (C27H4607)  was  a 
white  crystalline  mass  which  decomposed  when  heated 
above  100°  C.  It  liberated  iodine  from  a  solution  of 
potassium  iodide,  and  gave  only  slight  reactions  for 
aldehydes.  Rapid  determination  of  the  ozone  value : — 
By  heating  the  weighed  vessel  containing  the  ozonide 
in  vacuo  on  a  water- bath  at  60°  C,  the  weight  becomes 
constant  within  about  30  minutes.  This  method  may 
be  used  in  the  determination  of  the  ozone  value  of  any 
substance  which  yields  an  ozonide  stable  at  50°  to  60°  C. 
The  ozone  value  of  the  phytosterol  from  walnut  oil  (24-84) 
also  corresponded  with  the  formula,  C27H460  +  Z03. 
Two  specimens  of  cholesterol  from  gall-stones  gave 
ozone  values  of  25-00  and  24-70  per  cent,  respectively,, 
whilst  bombyxcesterol  from  the  chrysalides  of  the  silkworm 
gave  a  value  of  24-84.  Hence  the  author  concludes  that 
both  cholesterol  and  phytosterol  contain  double  bonds. 
In  his  opinion  the  ozone  value  is  the  best  test  for- 
determining  the  number  of  such  true  double  bonds  in 
organic  compounds.     (See  also  this  J.,  1906,  1055,  1158.), 

— C.  A.  M. 

Patents. 

Soaps  containing  pumice  and  the  like  ;    Composition  and 

process  for  making .     E.   T.   C.   Firth,   Auckland, 

New  Zealand.  Eng.  Pat.  9744,  Mav  5,  1908.  Under 
Int.  Con  v.,  June  14,  1907. 

Claim  is  made  for  soap  blocks  composed  of  a  mixture  of, 
say,  36  lb.  of  ground  pumice,  silica,  alumina,  or  the  like, 
with  about  5  lb.  of  soap,  and  about  8  lb.  of  water,  with  the 
addition,  if  desired,  of  carbolic  acid  or  other  disinfectant. 
In  the  process  claimed,  the  abrasive  material  is  mixed  with 
an  aqueous  solution  of  the  soap,  and  the  mixture  reduced 
to  a  semi-granular  or  nearly  dry  state  by  means  of  a 
disintegrating  machine,  and  then  compressed  into  blocks 
in  a  moulding  machine. — C.  A.  M. 

Oils,    fats,    etc.  ;   Composition   for   decolouring ,    and 

process  of  making  the  same.  T.  Macherski  and  E. 
Koperski,  Brest-Litovsk,  Russia.  U.S.  Pat.  899,879,. 
Sept.  29,  1908. 

See  Eng.  Pat.  22,942  of  1905  ;  this  J.,  1907,  159.— T.  F.  B 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES  ;     INDIA-RUBBER,    &c. 

(A.)— PIGMENTS,    PAINTS. 

Thioindigo  and  indigo  as  oil  colours.     E.  Tiiuber.    Chein.- 
Zeit.,   1908,  32,   1032. 

(  'iimi'arativk  tests  were  made  with  thioindigo,  mdigo,'>a,nd 
with' "'alizarin  "and  rnadder  colours  used -as J  oil-paints. '  Tt 
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was  found  that  although  the  first  two  colours  were  as 
stable  as  the  last  two  when  used  by  themselves,  they 
faded  in  a  few  days,  even  in  the  dark,  when  mixed  with 
aluminium  hydroxide,  lead  white,  zinc  white,  or  barium 
sulphate.  The  nature  of  the  oil  used  as  vehicle  had,  no 
influence  on  the  result,  similar  effects  being  obtained  with 
linseed  oil,  boiled  linseed  oil,  and  poppy-seed  oil.  The 
colour  could  not  be  restored  by  treatment  with  oxidising 
agents. — A.  G.  L. 

Naphthenic  acids  and  their  metallic  salts  ;   Practical  impor- 
tance   of .     [Paints    and    varnishes].     E.    Pyhala. 

See  III. 

Patents. 

Zinc  sidphate  ;    Manufacture  of from  complex   zinc 

ores,  and  its  employment  for  the  prep<iration  of  a  lithopone 
having  barium  sidphite  as  its  base.  L.  Brunet.  First 
Addition,  dated  July  22,  1907,  to  Fr.  Pat.  360,517, 
Feb.  28,  1905  (this  J.,  1900,  486). 

The  claim  is  for  pigments  of  good  covering  power  composed 
of  mixtures  of  barium  sulphite  or  hyposulphite  with  zinc 
oxide  or  sulphide.  These  pigments  may  be  used  with 
dark-coloured  oils,  the  sulphite  or  hyposulphite  exercising 
a  bleaching  effect. — A.  S. 

Pigments  from  antimony  and  arsenic,  lithopone  from  white 
antimony  or  cerussite,  yellow  and  red  antimony  sjdphides, 

or    antimony   minium  ;     Process    of    making .     I,. 

Brunet.  First  Addition,  dated  July  22,  1907,  to  Fr. 
Pat,  361,380.  April  15,  1905  (see  Eng.  Pat.  16,490a  of 
1905  ;    this  J.,  1906,  32). 

Products  similar  to  those  described  in  the  chief  patent  are 
prepared  by  mixing  barium  sulphite  or  hyposulphite  with 
white  or  coloured  pigments  of  arsenic  or  antimony  com- 
pounds.— A.  S. 


(B.)— RESINS,    VARNISHES. 

Colophony  ;   Determination  of in  shellac. 

Chem.-Zeit.,   1908,  32,  996. 


C.  Ahrens. 


The  determination  of  the  iodine  value  must  still  be  regarded 
as  the  best  method  of  determining  colophony  in  admixture 
with  shellac.  The  calculations  are  usually  based  upon  the 
assumption  that  the  iodine  value  of  shellac  is  10  and  that 
of  colophony  125.  The  author,  however,  finds  that  the 
iodine  value  of  colophony  may  vary,  according  to  the 
quality  of  the  substance,  between  110  and  164.  The  time 
usually  allowed  for  the  iodine  absorption  (6  hours)  is  also 
insufficient,  but  the  reaction  appears  to  be  complete  aftei 
30  hours.  Account  must  be  taken  of  the  natural  variation 
of  the  iodine  value  in  making  a  determination.  Thus  an 
iodine  value  of  35  may  indicate  from  16  to  25  per  cent,  of 
colophony  in  a  mixture. — C.  A.  M. 

Naphthenic  acids  and  their  metallic  salts  ;    Practical  im- 
portance of .     [Paints  and  varnishes}.     E.   Pyhala. 

See  III. 

Lac  trade  of  India.     India  Office,  Sept.,  1908.     [T.R.] 

Lac  factories  are  almost  confined  to  Bengal  and  the  United 
Provinces,  where  there  are  62  large  ones  employing  nearly 
<iO(M)  person*,  besides  many  smaller.  'Hie  hand-labour 
factories  bold  their  own,  and  for  some  grades  produce 
qualities   hardly,    if    at   all,    attainable    l>v    machinery. 

Although  there  seems  no  likelihood  of  India  losing  her 
place  as  the  main  souree  for  Hie  supply  of  lac,  the  more 
scientific  cultivation  and  collection  of  the  crop  has  for 
some  time  been  engaging  the  attention  of  the  Forest 
Department.  Lac  is  produced  over  wide  areas  in  the 
provinces  and  States  of  North- Kastern  India,  but  statistics 
■of  the  area  and  yield  are  lacking.  Unfortunately  much 
of  it  comes  from  forests  in  the  Native  States,  where  no 
agency  exists  for  conservancy  and  development,  and  where 
•wasteful    methods    of    collection    arc     said     to     prevail. 


Whatever  the  conditions  of  production,  the  industry  has 
been  able  to  respond  to  the  greatly  increased  demand 
that  has  manifested  itself  in  recent  years.  The  following 
statistics  of  exports  speak  for  themselves  : — 

Cwt.  £ 

1901-2  157,071  640,352 

1902-3  239,013  1,233,859 

1903-4  235,620  1,815,931 

1904-5  240,131  2,050,941 

1905-6  270,448  2,111,645 

1906-7  257,778  2,313,847 

1907-8  340,590  2,665,224 

Lac  of  all  sorts  is  included  in  the  above  figures,  but  the 
bulk  of  the  trade  is  in  shellac.  The  United  States  is  the 
principal  buyer  of  lac.  and  bought  £896,000  in  1907-8. 
The  market  is  a  sensitive  one,  and  prices  varied  in  that 
year  from  a  maximum  of  £10  8s.  8d.  for  shellac  in  April. 
1907,  to  a  maximum  of  £4  10s.  8d.  in  1907,  when  the  effect 
of  the  American  financial  crisis  made  itself  felt. 


Patents. 

Turpentine   still.     E.     E.     Quinkcr.    Valdosta,    Ga.     U.S. 
Pat.  900,203,  Oct.  6,  1908. 

The  apparatus  claimed  consists  of  a  closed  vessel  with 
an  inner  chamber  secured  at  the  top  to  an  annular  ring 
in  the  upper  part  of  the  vessel,  and  having  a  tapering 
lower  end  opening  into  a  discharge  pipe  controlled  by 
means  of  a  perforated  damper.  The  pulp  is  heated  in 
the  inner  chamber  by  means  of  steam,  e.g.,  from  a 
perforated  coil  within  the  tapering  portion,  whilst  the 
vapour  is  carried  through  an  outlet  tube  in  the  exterior 
vessel  above  the  inner  chamber. — C.  A.  M. 

Varnish  composition.  C.  Ellis,  White  Plains,  N.Y., 
Assignor  to  Ellis-Chalmers  Co.,  West  Virginia.  U.S. 
Pat.  900,687,  Oct.  6,  1908. 

This  consists  of  a  mixture  of  rubber  resin  with  Chinese 
wood  (tung)  oil,  with  or  without  the  addition  of  a  thinning 
agent  and  a  drier.  Or,  it  may  consist  of  a  mixture  of 
pontianac  resin  and  tung  oil,  to  which  may  also  be  added 
other  resinous  substances. — C.  A.  M. 

Resinous  products  ;    Apparatus  for  purifying  and  filtering 

crude .     G.  Col.     First  Addition,  dated  May  20, 

1908,  to  Fr.  Pat.  378,965,  June  18,  1907. 

The  present  addition  relates  to  an  improvement  in  the 
apparatus  described  in  the  main  patent  (this  J.,  1907. 
1207).  The  funnel  through  which  the  material  is  charged 
into  the  melting  vesse',  is  provided  with  a  screen  of 
perforated  metal,  having  two  lateral  gutters,  together 
with  a  wire  brush,  worked  by  means  of  a  reciprocating 
rod,  which  brushes  the  impurities  collecting  on  the  screen, 
into  the  gutters. — A.  S. 

Shellac  ;       Process    for    preparing    substitutes    for . 

J.   Meyer,   Berlin.     Eng.   Pat.   4546,  Feb.  28,    1908. 

See  U.S.  Pat,  898,382  of  1908  ;  this  J.,  1908,  988.— T.  F.  B. 


(C.)— INDIA-RUBBER,  &c. 

Rubber  ;       Coagulation    of by    means    of    "  purub  " 

[hydrofluoric  acid].     F.Frank.     Gummi-Zeit.,  1 90S.  23. 
64. 

The  author  endorses  the  opinion  which  has  been  expressed 
(see  India-Rubber  J.,  1908,  36,  320),  that  planters  should 
indicate  in  some  way  to  manufacturers,  rubbers  which 
have  been  coagulated  by  means  of  "  purub  "  (this  J., 
1908,  1029),  on  account  of  the  facility  with  which  such 
rubbers  vulcanise,  as  compared  with  rubbers  not  so 
prepared.  At  the  same  time  he  insists  upon  the  importance 
of  allowing  large  scale  experiments  with  processes  such 
as  this  to  be 'freely  carried  out,  in  order  that  tho  best 
possible  methods'  of  preparation  of  the  latex  may  be 
arrived  at  and  qualities  of  plantation  rubber  standardised 
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with  as  little  delay  as  possible.  The  adoption  of  trade- 
marks would  probably  meet  the  case,  and  BUOh  a  system 
of  identification  would,  moreover,  assist  in  bringing  about 
greater  co-operation  between  manufacturers  and  growers. 
for  the  purpose  of  determining  the  most  suitable  methods 
of  preparation. —  EL  \V.  1.. 

Antimony  and  had  compounds  containing  oxi/yrn  ;  Analysis 
of  .     F.  Jacobson.     Chem.-Zeit.,   1908,  32,  984— 

The  compounds  referred  to  in  particular  are  the  "  golden  " 
sulphide  of  antimony  and  *'  black  hypo  "  as  used  in  rubber 
manufacture.  The  analysis  of  the  former  has  been  dealt 
with  previously  (this  J.,  1908,  169).  "Black  hypo"  is 
an  impure  thiosulphate  of  lead,  prepared  by  heating 
lead  carbonate  with  sulphur.  In  the  analysis  of  this 
product,  the  determinations  of  sulphur  in  the  free  and 
combined  state  are  the  points  of  essential  importance. 
The  free  sulphur  is  best  determined  by  boiling  the 
substance  with  a  solvent  such  as  chloroform.  The  sulphur 
combined  with  lead  as  sulphide  is  estimated  as  in  the  case 
of  the  antimony  compound  (loc.  cil.).  Total  sulphur 
is  estimated  by  fusing  the  substance  with  sodium  carbonate 
and  potassium  nitrate,  and  subsequently  precipitating 
as  barium  sulphate.  Other  elements  are  determined  by 
the  ordinary  methods  of  inorganic  analysis. — E.  W.  L. 

Patents. 

India-rubber  ;   Process  for  the  synthetic  production  of . 

A.  Heinemann,  London.     Eng.  Pat.  21,772,  Oct.  2,  1907. 

A  mixture  of  acetylene  and  ethylene  is  heated  at  a  dull 
red  heat,  and  the  resulting  divinyl  converted  into  methyl- 
divinyl  or  isoprene  by  the  action  of  methyl  chloride. 
Caoutchouc  condensed  from  the  isoprene  thus  obtained 
is  stated  to  be  equal  in  every  respect  to  the  natural 
product. — C.  A.  M. 

Elastic  or   resilient   material   [rubber  substitute] ;    Manu- 
facture and  production  of  a  new for  various  uses 

in  the  arts.     W.  H.  Perkin  and  Whipp  Bros,  and  Tod, 
Ltd.,  Manchester.     Eng.  Pat.  23,031,  Oct.  18,  1907. 

Two  parts  by  weight  of  gelatin  or  glue  are  dissolved  in 
3  parts,  or  more,  by  weight  of  creosote  ;  the  latter  should, 
preferably,  contain  a  considerable  amount  of  phenol  or 
cresol,  and  boil  at  a  temperature  of  about  200°  C,  or  the 
cresol  separated  from  coal  tar  creosote,  and  boiling  at 
190° — 205°  C,  may  be  used.  One  hundred  parts  of  the 
solution  are  then  well  mixed  with  from  15  to  30  parts 
of  a  cold  saturated  solution  of  potassium  bichromate  and 
the  product  is  allowed  to  set ;  it  is  afterwards  rendered 
firmer  by  steeping  it  in  acetone.  Or,  100  parts  of  the 
solution,  5  parts  of  amber  oil,  and  5  parts  of  acetone  are 
mixed  with  from  15  to  30  parts  of  the  solution  of  potassium 
bichromate,  and  the  mixture  allowed  to  set.  Formalde- 
hyde, tanning  materials,  tannin,  etc.,  may  be  employed 
in  place  of  the  potassium  bichromate. — W.  P.  S. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Patents. 

Inks  for   polishing  leather  in  the   cold  ;    Process  for  the 

manufacture   of   solid .     Chein.    Fabr.    "  Electro  " 

G.m.b.H.     Fr.    Pat.    390,437,   May  20,    1908. 

All  alkaline  emulsion  of  a  wax  is  mixed  with  a  suitable 
colouring  matter  and  with  a  soluble  carbohydrate  or 
protein,  or  both,  and  the  mixture  evaporated  to  dryness, 
preferably  in  a  vacuum,  at  a  temperature  below  80°  C. 
The  powder  thus  obtained  can  be  easily  emulsified  even 
with  cold  water. — A.  S. 

Tanning  extract  from  feat.  E.  E.  M.  Payne,  Aylesburv. 
Assignor  to  W.  H.  Staynes,.  J.  H..  Smith,  and  W.  H 
Sturges,  Leicester.     U.S.  Pat.  899,800,  Sept.  29.  1908. 

S««  Fr.  Pat.  346,406  of  1904  ;  this  J.,  1905,  143— T.  F.  B. 


Extracts    of    quebracho ;     Process    of    treating .     L. 

Pollak.    Assignor    to    A.    Redlich,    Wilsdorf,    Austria- 
Hungary.     U.S.  Pat.  900,038,  Sept.  29,  1908. 

See  Eng.  Pat.  4358  of  1908  ;  this  J.,  1908.  696.— T.  F.  B. 


XV.-MANURES,  &c. 

Dihydroxystearic    acid;     Isolation    of from    soils. 

O.  Schreiner  and  E.  C.  Shorey.     J.  Amer.  Chem.  Soc, 
1908,  30,  1599—1607. 

The  small  proportion  of  picoline-car  boxy  lie  acid  isolated 
from  a  poor  soil  (this  J.,  1908,  912)  and  its  relatively 
slight  toxicity  suggested  the  probability  of  the  presence 
of  other  toxic  substances.  In  experiments  to  isolate 
these,  the  soil  was  treated  with  2  per  cent,  sodium 
hydroxide  solution,  and  the  alkaline  extract  acidified  with 
a  slight  excess  of  acetic  acid  and  filtered.  The  filtrate 
was  extracted  with  ether,  and  the  ethereal  extract 
evaporated  at  a  low  temperature.  The  residue,  after 
recrystallisation  from  hot  water  to  separate  resinous 
substances,  formed  radiating  clusters  of  flat  crystals 
of  m.pt.  98° — 99°  C,  and  agreed  in  all  other  properties 
with  the  dihydroxystearic  acid  prepared  from  elaidic 
acid.  Both  the  acid  isolated  from  the  soil  and  that 
prepared  from  elaidic  acid  had  a  pronounced  toxic  action 
upon  wheat  seedlings,  even  in  a  solution  containing  only 
20  parts  per  million.  In  the  case  of  solutions  containing 
100  or  200  parts  per  million,  the  wheat  seedlings  showed 
but  little  transpiration  ;  the  weight;  of  the  plants  was  only 
about  half  that  of  the  plants  used  in  control  experiments, 
and  death  resulted  in  12  to  15  days.  The  resinous  substance 
had  the  composition  :  C,  63-84  ;  H,  9-65  per  cent.  It 
was  very  insoluble  in  water,  and  when  quite  free  from 
dihydroxystearic  acid  did  not  impart  any  toxic  properties 
to  boiling  distilled  water.  The  soil  from  which  the 
dihydroxystearic  acid  was  isolated  was  a  good  medium  for 
the  growth  of  fungi,  and  the  rootlets  of  oak  trees  growing 
in  it  were  infested  with  mould.  The  possibility  of  the 
formation  of  the  acid  from  oleic  acid  derived  from 
decomposed  lecithins  in  plants  is  therefore  suggested. 

— C.  A.  M. 

Calcium  cyanamide  ["  nitrolime  "]  as  a  manure  ;  Experiences 

with  crude .     A.  Stutzer.     Z.  angew.  Chem.,  1908. 

21,  2122. 

For  rye  and  wheat,  application  of  moderate  quantities 
of  crude  calcium  cyanamide  at  about  the  end  of  February 
have  proved  very  advantageous,  but  the  fertiliser  is  not 
so  satisfactorily  utilised  when  applied  to  the  soil  in  autumn. 
With  oats,  crude  calcium  cyanamide  produces  an  increased 
yield  of  grain  equal  to  that  produced  by  the  same  quantity 
of  nitrogen  in  the  form  of  sodium  nitrate.  For  all 
plants  of  which  the  seeds  are  sown  in  spring,  the  crude 
calcium  cyanamide  should  be  applied  to  the  soil  at  least 
8  days  before  sowing  the  seed.  Up  to  the  present,  this 
fertiliser  has  not  proved  so  useful  with  spring  barley  and 
beets,  but  gives  very  good  results  in  the  case  of  potatoes. 

—A.  S. 

"Hemicelluloses  ;    Action  of  certain  fungi  on .     H.  C. 

Schellenberg.     See  XIX. 

Patents. 

Fertilizer.  L.  R.  Coates,  Baltimore,  Md.,  Assignor  to 
The  American  Bacteria-ized  Fertilizer  Co.  U.S.  Pat. 
900,056,  Sept.  29,  1908. 

The  dry  roots  of  leguminous  plants,  with  their  bacteria- 
bearing  nodules,  are  ground  to  form  a  bacteria-carrying 
material  suitable  for  mixing  with  other  materials  for  use 
as  a  fertilizer. — A.  T.  L. 

ax  i 

Brewers'    and    other    by-ptoducts,    etc.  ;     Apparatus    for 
drying .     Eng.  Pat.  13,013.     See  XVII. 
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Cl.  XVI.— SUGAR,  STARCH,  GUM,  &c. 


[Nov.  16,  1908. 


Potatoes  ; 


Utilisation    of   the    juice    of    — 
390,018.     See  XVL. 


Fr.    Pat. 


XVL— SUGAR,    STARCH,    GUM,    &c. 

Cane  sugar  [sac rose] ;   Inversion  of by  invertase.    II. 

C.  S.  Hudson!     J.  Amer.  Chem.  Soc,  1908.  30.  1564— 
1583.     (See  also  this  J.,  1908,  822.) 

O'Sullivax  and  Tompson  (this  J.,  1890.  1049)  showed 
that  the  inversion  of  sucrose  by  invertase  is  a  reaction  of 
the  first  order,  but  other  workers,  neglecting  the  error 
caused  by  mutarotation  (this  J.,  1908,  822),  have  disputed 
this.  The  author  has  now  made  further  experiments  which 
confirm  the  conclusions  of  O'Sullivan  and  Tompson.  The 
invertase  employed  was  prepared  from  brewer's  yeast :  (1), 
by  autodigestion  ;  (2),  by  grinding  a  mixture  of  yeast,  coarse 
sand,  and  ground  glass,  and  extracting  the  mass  with 
water.  To  stop  inversion  at  any  given  time,  and  to 
accelei ate  mutarotation,  10c. c.  of  a(3-2  molal[molal  =  1  grm. 
mol.  per  litre]  sodium  carbonate  solution  were  added  to 
each  100  c.c.  withdrawn  from  the  solution  undergoing 
inversion  ;  the  mixture  was  left  longer  than  7  minutes 
but  not  longer  than  2  hours  before  reading  the  rotation, 
thereby  insuring  that  mutarotation  was  complete,  and 
that  the  inversion  products  were  not  appreciably  attacked  . 
at  the  time  of  reading.  It  was  found  that  though  the 
action  of  invertase  is  much  accelerated  by  addition  of 
traces  of  acid  to  the  neutral  solution,  further  small 
additions  of  acid  have  no  further  effect ;  hence,  in  the 
experiments,  5  drops  of  glacial  acetic  acid  were  added  to 
each  litre  of  the  sugar  solutions,  this  acidity  being 
insufficient  to  cause  appreciable  inversion  by  its  own  action, 
and  rendering  the  activity  of  the  invertase  independent 
of  the  very  small  amounts  of  acid  or  alkaline  impurities 
that  often  get  into  the  solutions  by  accident.  The  author 
has  shown  that  whilst  acids  accelerate  mutarotation, 
invertase  does  not  do  this,  and  hence,  the  rate  of  inversion 
of  sucrose  by  invertase  is  apparently  irregular  in  com- 
parison with  the  action  of  acids.  If,  however,  alkali 
(sodium  carbonate  in  preference  to  caustic  alkali)  is 
added  to  the  invertase-sucrose  solution  before  reading  the 
rotation,  mutarotation  is  accelerated,  and  the  inversion, 
like  that  with  acids,  proves  to  be  a  catalytic  reaction  of 
the  first  order.  The  acceleration  of  the  mutarotation  of 
dextrose  at  30°  C.  by  hydrochloric  acid,  is  such  that  the 
rate  is  a  linear  function  of  the  concentration  of  the 
hydrogen  ions,  but  with  laevulose.  the  relation  is  more 
complicated.  The  author  has  also  shown  that  the  inversion 
of  sucrose  by  invertase  is  proportional  to  the  concentration 
of  the  invertase  in  both  dilute  and  concentrated  sucrose 
solutions,  and  has  deduced  a  specific  rotation  of  100° — 125° 
for  the  dextrose  liberated  from  sucrose  by  invertase,  which 
must  therefore  be  «-glucose. — L.  E. 

Sugar ';     Density    of .     G.    Fouquet.     Bull.    Assoc. 

Chim.  Sucr.  et  Dist.,  1908,  26,  170—177. 

The  author  lias  observed  that  the  density  of  refined  sugar 
crystals  varies  according  to  the  mode  of  crystallisation. 
T&OS,  in  one  case,  the  density  of  the  crystals  varied  from 
L-550  to  1-575,  whilst  in  another,  it  ranged  between  1-580 
and  1*610.  The  author  has  not  yet  been  able  to  ascertain 
definitely  why  these  differences  occur.  Variation  in  the 
densities  of  crystalline  su  Itstances  lias  been  previously 
observed,  and,  according  to  KM  hoi,  the  density  of  crystals 
increases  with  their  regularity,       L   K. 

Maple  products  :   Lead  value  of  •     — .     A.  P.  Sy.   J.  Vmer. 

Chem.    BOO.,    L908,   30,    Kill     -1616.      (See  also   this   . J., 
1908,  992.) 

Tiik  "lead  value"  of  a  maple  prodticl  is  the  amount  of 
lead  precipitated  on  adding  a  solution  of  lead  acetate  to 
100  arms,  of  sugar  or  100  c.c.  of  syrup,  and!  it  forms  a 
valuable  criterion  of  the  purity  of  such  products,  The 
author  has  made  experiments  on  the  use  of  lead  acetate 
and    basic   lead   acetate,   and   concludes    that   the    former 


is  the  more  suitable  reagent.  He  has  also  made  experi- 
ments on  the  solubility  of  lead  malate  (of  which  the  pre- 
cipitate chiefly  consists),  and  on  the  effect  of  fermentation 
of  the  sample  on  the  analysis.  On  the  basis  of  his 
results,  he  has  adopted  the  following  method  for  determining 
the  "  lead  value  "  : — 50  c.c.  of  syrup  or  50  grins,  of  sugar 
are  heated  to  boiling  with  200  c.c.  of  water  (thus 
eliminating  an}'  fermentation  products  which  might 
influence  the  result),  treated  with  20  c.c.  of  10  per  cent, 
solution  of  normal  lead  acetate,  and  again  heated  to 
boiling.  The  solution  is  allowed  to  stand  till  cold,  and 
the  precipitate  washed  with  water  (20°  C).  The  filter 
and  precipitate  are  treated  with  15  c.c.  of  concentrated 
nitric  acid  and  10  c.c.  of  concentrated  hydrochloric  acid, 
the  whole  is  heated  until  the  filter  is  disintegrated,  cooled, 
treated  with  10  c.c.  of  concentrated  sulphuric  acid,  and 
heated  to  expel  all  nitric  acid.  If  the  blackening  does  not 
disappear  in  a  few  minutes,  5  c.c.  more  of  nitric  acid  are 
carefully  added  after  cooling  a  little,  and  the  whole  is 
heated  again  to  expel  all  nitric  acid.  The  cooled  solution 
is  treated  with  50  c.c.  of  water,  cooled  again,  and 
treated  with  100  c.c.  of  alcohol.  After  standing  for 
(i  hours  or  longer,  the  lead  sulphate  is  filtered  off  and 
determined.  The  weight  of  lead  sulphate  multiplied  by 
1-360  (2x0-683)  gives  the  weight  of  lead  precipitated  by 
100  c.c.  or  100  grins,  of  sample.  The  lead  value  of  a  pure 
product  should  not  be  less  than  0-250  and  is  usually  over 
0-300.— L.  E. 

Patents. 

Sugar  refinery  products,  juices,  syrups,  etc.  [:    Process  and 

apparatus  for  the  purification  of .     S.  Kugler.    First 

Addition,  dated  May  7,  1908,  to  Fr.  Pat.  386,534, 
Jan.  24,  1908  (this  J.,   1908,  700). 

In  order  to  separate  iron  and  calcium  compounds  from  the 
juice,  etc.,  after  it  has  been  subjected  to  the  electrolytic 
process  described  in  the  main  patent  (loc.  cit.),  it  is  treated 
with  carbon  dioxide  at  about  55°  C,  or  with  sodium 
carbonate,  sodium  bicarbonate,  or  ammonium  bicarbonate, 
and  the  precipitated  carbonates  of  calcium  and  iron  are 
removed  by  filtration. — A.  S. 

Molasses ;    Treating .     R.    D.    Pike,    Berkeley,    Cal. 

U.S.  Pat.  900,584,  Oct.  6,  1908. 

The  molasses  is  rapidly  "'  osmosed,"  the  osmose  syrup  is 
concentrated  to  supersaturation,  and  then  crystallised 
until  the  coefficient  of  purity  of  the  resulting  molasses 
is  approximately  that  of  the  molasses  previously 
osmosed.  Fresh  molasses  is  then  added  and  the 
process  repeated.  The  syrup  is  crystallised  in  a  closed 
chamber  with  the  aid  of  exciting  crystals,  being 
passed  through  the  crystalliser  in  such  a  way  that  the 
velocity  is  greater  at  the  inlet  than  at  the  outlet.  The 
crystalliser  may  be  subjected  to  a  temperature  sufficient 
to  maintain  the  supersaturation  of  the  syrup. — C.  J.  G. 

Molasses  ;     Removal   of   potassium    compounds  from 

and  utilisation  of  the  products.  L.  Riviere.  Third 
Addition,  dated  July  1,  1907,  to  Fr.  Pat.  385,139, 
Feb.  28,  1907  (this  J.,  1908,  584,  702,  869). 

The  additional  points  claimed  are: — (1)  The  neutralisa- 
tion of  the  resulting  juices  by  lime,  followed  by  carbon 
dioxide,      preferably      obtained      by      fermentation.      The 

neutralisation  and  caxbonation  may  be  varied  to  any 
degree  <>t  alkalinity  to  suit  the  liquid  under  treatment, 
(2).  The  substitution  of  soluble  duosilicates,  such  as 
magnesium     fluosilicate,     for    the     hydrofluosilicic     acid 

previously  used,  and  their  addition  in  the  form  of  highly 
concentrated  solutions  or  in  the  solid  stale.  (3).  The 
Utilisation  of  the  volatile  products  of  cane  molasses  when 
subjected  to  distillation  in  the  autoclave.  (4).  The 
preparation  of  concentrated  juices  from  sound  or  damaged 

beets,  previously  dried,  for  making  worts  free  from  potash, 
before  or  after  extraction  of  the  ammonia  in  the  auto- 
clave.    (6).  The  regeneration  of  hydrofluosilicic  acid  or  of 

soluble  tluosilicafes  from  the  precipitated  sails  li\  1  he  use 
of    superheated    steam.      .1.  K..  B. 
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Prttttees  :   I  tilisaiion  of  the  /nice  of .     R.  ( Joldschmidt. 

Fr.  Bat  39O.01S.  April  22,  1908. 

Potatoes  are  deprived  of  their  juice  according  to  tho 
process  described  in  Fr.  Pat.  331,061  of  L903  (this  J.,  1903, 
1142).  by  draining  the  rasped  pulp  in  a  centrifugal  machine. 

The  juice,  which  must  be  fresh,  undiluted,  and  free  from 
starch,  is  evaporated  to  dryness  in  vacuo,  for  the  prepara- 
tion of  a  yeast-food.  Or  else  the  albumin  may  be  precipi- 
tated by  acids,  the  salts  may  be  precipitated  from  the 
filtrate  for  use  as  fertilisers  and  the  residual  liquid  may  be 
evaporated  for  the  recovery  of  the  sugar. — J.  F.  B. 

Sugar  juices  ;    Placets  for  (he  purification  of .     C.  H.    j 

Bertels.    Brussels.  Assignor  to  Standard  Sugar  Process 
To..  Ltd..  London.     U.TS.  Pat.  901,147,  Oct.  13,  1908. 

See  Eng.  Pat.  17,554  of  1905  ;  this  J.,  1900,  859.— T.  F.  B. 

Gum  :     Process    for    the    production    of    a    soluble . 

F.  Fritsche.  Assignor  to  Stolle  und  Kopke,  Ruuiburg, 
Austria  Hungary.     LT.S.  Pat.  900,274,  Oct.  6,  1908. 

See  Fjig.  Pat.  1353  of  1908  ;   this  J.,  1908,  822.— T.  F.  B. 


XVIL— BREWING,  WINES,  SPIRITS,  &c. 

Barley  ;     The  enzymes  of  ungerminaled .     Jalowetz. 

Brau- und  Malz'ind.,  1908;    Woch.  fur  Bran.,  1908,   25, 
557 — 559. 

In  view  of  the  somewhat  contradictory  observations  of 
previous  authors  as  to  the  distribution  and  properties  of 
the  diastatic  enzyme  of  raw  barley,  the  author  has 
re-investigated  this  question.  By  cutting  the  corns  into 
three  portions  by  transverse  sections,  the  author  confirms 
the  observation  of  Brown  and  Morris  (this  J.,  1890,  530) 
that  the  diastatic  enzyme  is  localised  mainly  in  the  embryo- 
end  of  the  corn,  and  that  the  point-end  is  practically  devoid 
of  action  on  starch  paste.  He  disagrees  with  these  authors 
and  confirms  Baker's  results  (this  J.,  1902,  1087)  in  the 
observation  that  the  diastatic  enzyme  of  raw  barley  is 
possessed  of  both  liquefying  and  saccharifying  activity 
towards  starch  paste.  The  action  takes  place  not  only 
at  50°  C.  but  also  at  the  ordinary  temperature.  The 
author  also  agrees  with  Baker  in  the  observation  that 
saccharification  is  never  complete,  but  that  the  products 
always  show  a  blue  coloration  with  iodine,  indicating  the 
presence  of  amylodextrin.  The  diastatic  power  of  meal 
from  the  embryo-ends  of  raw  barley  is  much  feebler  than 
that  of  malt  meal,  and  the  action  is  very  much  slower. 
The  diastase  of  the  raw  grain  most  probably  begins  to  play 
its  part  at  the  very  earliest  stages  of  germination,  attacking 
the  starch  granules  and  supplying  soluble  carbohydrates 
to  the  embryo.  Raw  barley  also  contains  invertase,  which 
likewise  is  concentrated  at  the  embryo-end  of  the  corn. 
This  enzyme  is  also  active  both  at  50°  C.  and  at  the 
ordinary  temperature.  The  activity  of  aqueous  extracts 
of  the  corn  is  very  much  lower  than  that  of  an  equivalent 
quantity  of  the  meal.  The  invertase  remains  confined 
to  the  proximal  end  of  the  corn  during  germination,  and  is 
found  chiefly  in  the  rootlets  ;  it  is  generally  destroyed 
during  the  curing  of  the  malt.  It  must  be  assumed  that, 
like  the  diastase,  the  invertase  of  raw  barley  plays  an 
important  part  during  the  earliest  stages  of  the  germina- 
tion.—J.  F.  B. 

Beer  yeasts  ;    Hereditary  and  acquired  characteristics   of 

top-fermentation .     F.  Schonfeld  and  H.  Rossmann. 

Woch.    fur    Brau.,     1908,    25,    525—530,    541—546, 
553 — 550. 

The  authors  have  continued  their  studies  on  the  fixity 
of  the  specific  characters  of  top-fermentation  yeasts 
(this  J.,  1908,  636).  These  characters  were  defined  (this 
J.,  1908,  462)  as : — spar-like  growth  in  vaseline  ring 
cultures,  only  partial  fermentation  of  melitriose,  the  milky 
character  of  their  suspensions  in  water,  and  the  rising  of 
the   yeast  in  the   form   of  a  top-fermentation    "  head." 


This  rising  of  the  yeast  is  described  as  the  formation  of 
a  froth  composed  of  bubbles  of  a  small  size,  the  bubbles 
gradually  becoming  more  and  more  turbid.  When  the 
troth  begins  to  fall,  thero  remains  a  convex  coherent 
\  east -skin,  which  often  possesses  a  brilliant  surface, 
underneath  which  the  froth  is  still  loose  and  free.  The 
yeast -skin  is  characterised  by  great  toughness.  Good, 
medium,  and  weak  degrees  of  "  head  "-formation  are 
recognised.  When  this  character  was  only  feebly  marked, 
it  could  generally  be  developed  in  a  normal  degree  by 
repeated  sub-cultivation  in  a  mixture  of  wort  with  an 
equal  quantity  of  a  10  per  cent,  sugar  solution.  Hansen 
has  shown  that  top-fermentation  forms  can  be  evolved 
comparatively  readily  from  certain  bottom-fermentation 
yeasts,  but  that  the  converse  transformation  is  of  very 
rare  occurrence,  and  even  in  the  few  cases  observed,  the 
present  authors  are  not  satisfied  that  the  aberrations 
recorded,  (relating  only  to  the  formation  of  "head"), 
were  really  permanent.  Dealing  with  certain  top- 
fermentation  German  brewery  yeasts,  the  authors  have 
sub-cultivated  them  through  three  generations,  and, 
selecting  30  cells  from  each,  have  observed  whether  their 
descendants  possessed  all  the  characters  of  the  originals. 
They  have  established  the  fact  that  in  some  species  the 
character  of  "  head  "  production  is  very  liable  to  variation, 
probably  as  the  result  of  conditions  of  nutrition,  but  it 
may  also  be  varied  by  purely  mechanical  circumstances. 
It  also  shows  a  tendency  to  remain  latent  through  several 
generations,  but  it  can  generally  be  re-developed  by 
special  treatments.  In  those  varieties  of  yeast  which 
show  a  pronounced  capacity  for  producing  a  top-fermenta- 
tion head,  the  specific  characters,  viz.,  the  form  of  budding, 
the  behaviour  when  stirred  with  water,  the  rising  of 
the  yeasty  "  head,"  and  the  behaviour  towards  melitriose, 
are  transmitted  constantly  and  regularly  to  the  descend- 
ants. In  the  case  of  yeasts  which  do  not  show  a  very 
pronounced  "  head,"  the  only  character  which  is  trans- 
mitted constantly  and  regularly  is  the  behaviour  on  stirring 
with  water ;  the  other  characters  are  transmitted 
irregularly.  As  regards  the  behaviour  towards  melitriose, 
it  is  not  contended  that  in  any  case  the  extent  of  the 
irregularities  observed,  approached  the  complete  fermenta- 
tion effected  by  true  bottom  yeasts ;  they  might  merely 
have  been  experimental  irregularities.  As  regards  the 
form  of  budding  and  the  production  of  "  head,"  these 
may  be  developed  by  special  treatment.  Thus  no  true 
conversion  of  a  top  yeast  into  a  bottom  yeast  has  been 
obtained.— J.  F.  B. 

Yeasts  ;  Biological  analysis  and  sampling  of  brewery . 

F.    Stockhausen    and    W.    Co  blitz.     Woch.    f.    Brau., 
1908,  25,  637—641. 

The  authors  have  developed  the  biological  analysis  of 
yeast  and  the  preparation  of  pure  pitching  yeast  so  as 
to  render  them  accessible  to  small  and  medium-sized 
breweries  not  in  a  position  to  employ  either  large  pure 
culture  apparatus  or  a  permanent  analyst.  (1).  Biological 
analysis  of  brewery  yeasts,  (a).  The  yeast  is  mixed  with 
sterile  water  and  Lindner  drop-cultures  are  prepared  (see 
this  J.,  1908,  462).  (b).  A  trace  of  the  yeast  is  inoculated 
into  sterile  beer-wort,  from  which  drop-cultures  are  then 
prepared.  Study  of  these  drop-cultures  gives  indications 
concerning  the  vitality  and  reproducing  power  of  the  yeast, 
and  also  the  physiological  condition  of  the  cells,  (c) 
Bettges  and  Heller's  method  is  used  for  the  detection 
of  sarcinae  (this  J.,  1906,  227  ;  1907.  427).  (d)  A  general 
view  of  the  condition  of  the  yeast  is  obtained  by  means 
of  an  ordinary  vaseline  closed-chamber  preparation  and 
the  dead  cells  are  detected  by  aqueous  "  methylene 
blue  "  solution.  (2).  Sampling  yeast  for  biological  analysis. 
For  this  purpose  a  sterilised  oval  tin,  capable  of  containing 
about  180  grms.  of  solid  yeast,  is  used.  Into  this  tin  the 
yeast  is  introduced  by  means  of  a  tin  or  enamelled  spoon 
sterilised  by  passing  through  a  flame.  The  amount  of 
yeast  to  be  sampled,  the  size  of  the  sample,  and  the 
quantity  of  sterile  water  with  which  the  sample  is  mixed 
{vide  supra)  must  stand  in  certain  definite  relations  to 
one  another,  which  relations  the  authors  give  in  tabular 
form.  In  order  to  avoid  the  sending  of  large  samples, 
and  the  consequent  loss  of  yeast  to  the  brewer,  in  cases 
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where  large  quantities  of  yeast  are  to  be  sampled,  it  is 
recommended  that  the  brewer  mix  the  yeast  with  the 
requisite  proportion  of  sterile  water  and  send  a  sample  of 
the  latter  in  a  sterile  bottle  for  examination.  (3).  Cultiva- 
tion of  -pure  pitching  yeast.  For  this  purpose  the  authors 
use  two  cylindrical  copper  vessels,  of  40  and  140  litres 
content  respectively,  provided  with  closely-fitting  covers, 
the  carbon  dioxide  escaping  by  means  of  a  double  wall 
with  lateral  perforations.  The  vesssls  are  sterilised  by 
rinsing  with  sodium  carbonate  solution  and  formalin, 
and,  after  thorough  washing  with  warm  water,  are  charged 
with  hot  wort  collected  in  covered,  sterilised  cans  at  the 
pump  in  the  copper  house.  The  yeast  from  about  10  litres 
of  wort  (two  Carlsberg  vessels)  is  introduced  into  the 
cooled  wort  in  the  smaller  copper  vessel  and  allowed  to 
grow  for  about  4  days,  after  which  time  the  whole  of  the 
contents  of  the  vessel  are  emptied  into  the  larger  one 
containing  100  litres  of  wort.  In  this  way  sufficient  yeast 
is  obtained  to  pitch  about  6  hectolitres  of  wort  in  an 
ordinary  fermenting  vessel.  If  carried  out  with  the  usual 
precautions,  this  procedure  yields  pure  yeast. — T.  H.  P. 


Yeast ;    Continuous  pure   culture  of .     W.    Coblitz. 

Woch.    f.    Brau.,    1908,    25,    641—643. 

The  apparatus  devised  by  the  author  consists  principally 
of  a  flask  of  about  1  litre  content  provided  with  a  side-tube 
on  either  side  and  another  tube  at  the  top.  By  the  two 
side-tubes  the  flask  is  connected  with  a  Carlsberg  vessel 
and  a  Lindner's  drum  holding  about  50  litres  of  wort. 
The  third  tube  of  the  flask  is  closed  by  means  of  an  air- 
filter.  The  wort  itself,  the  flask,  the  Carlsberg  vessel,  and 
all  the  connections  are  sterilised  by  boiling  the  wort  in 
the  drum  and  allowing  the  steam  to  pass  through  the 
various  vessels.  When  the  wort  is  cool,  about  half  a  litre 
of  it  is  driven  into  the  flask  and  there  inoculated  with  the 
yeast  to  be  cultivated.  After  sufficient  growth  of  the 
yeast  has  taken  place,  the  fermenting  wort  is  shaken  up 
and  then  passed  over  into  the  Carlsberg  vessel  together 
with  the  requisite  quantity  of  wort  from  the  Lindner 
drum.  The  amount  of  yeast  obtained  in  the  Carlsberg 
vessel  may  be  increased  by  carefully  pouring  off  the  wort 
from  the  yeast  at  the  end  of  the  fermentation  and  then 
re-charging  with  fresh  wort  from  the  drum.  By  using 
two  or  more  flasks  connected  with  the  same  Lindner  drum, 
two  or  more  different  yeasts  can  be  cultivated  at  the  same 
time.  The  drum  may  be  replaced  when  empty  and  the 
Carlsberg  vessel  when  the  fermentation  is  complete. 
By  this  method  only  one  inoculation  of  the  yeast  is 
required,  the  risk  of  infection  and  trouble  being  thus 
considerably  diminished. — T.  H.  P. 

Succinic  acid  ;  Determination  of in  fermented  liquids, 

in  presence  of  other  fixed  and  volatile  acids.  M.  E. 
Pozzi-Escot.  Bull.  Assoc.  Chim.  Sucr.  et  Dist,,  1908, 
26,  185—186. 

The  author  recommends  the  following  process  as  being 
rapid  and  fairly  accurate  : — A  known  volume  of  the  solution 
is  treated  with  a  small  quantity  of  gelatin,  neutralised 
with  ammonia,  acidified  with  a  large  excess  of  acetic  acid, 
and  treated  with  barium  chloride.  The  solution  is  allowed 
to  stand  for  a  short  time  to  allow  of  complete  precipitation, 
and  then  filtered,  the  filter  being  subsequently  well  washed. 
The  filtrate  is  heated  to  boiling,  and  treated  with  con- 
siderable excess  of  lead  acetate,  whereby  any  albuminoid 
substances  and  tannins,  not  precipitated  by  the  gelatin, 
are  thrown  down  as  well  as  phosphates  and  tartaric  and 
Citric  acids  ;  provided  that-  a  sufficient  excess  of  the  lead 
salt  lias  hccn  added,  malic  and  succinic  acids,  if  present, 
pass  into  solution.  The  solution  is  now  filtered,  the 
filter    being    washed    with    water    slightly    acidified    with 

acetic  acid.  The  filtrate  is  treated  with  sulphuretted 
hydrogen  to  remove  lead,  filtered  again,  and  then  heated 

to  boiling  in  onhr  to  expel  excess  of  ,-wlph  iircl  I  ..I 
hydrogen.  The  solution,  which  now  contains  lice  malic 
and  succinic  acids,  is  acidified  fairly  Strongly  with  sulphuric 

acid,  and  treated,  at  the  boiling  temperature,  with  such 
an  excess  of  potassium  permanganate  that  at  the  end  of 

the  operation  the  liquid  remains  at,  least  5  minutes  without 

becoming  decolorised.  Under  these  conditions,  malic  add 
and  any  trace  of  tartaric  acid  are  completely  oxidised. 


1  The  boiling  solution  is  now  decolorised  with  a  small 
quantity  of  potassium  bisulphite,  the  sulphuric  acid  being 
removed  by  a  slight  excess  of  barium  chloride.  The 
filtered  solution  is  concentrated,  rendered  slightly 
ammoniacal,  and  treated  with  excess  of  alcoholic  barium 
bromide  and  with  3  volumes  of  95  per  cent,  alcohol. 
The  precipitated  barium  succinate  is  collected  on  a  filter, 

j  washed  with  alcohol  of  at  least  60  per  cent,  strength,  and 
ignited  in  a  muffle.  The  amount  of  barium  carbonate 
thus  obtained  is  then  determined  with  N/10  hydrochloric 
acid. — L.  E. 

Thujone  ;    Detecting in   liqueurs  [or  essential  oils]. 

L.  Duperc  and  A.  Monnier.     See  XX. 

Patents. 

Brewers'1  and  other  by-products  and  other  moisture  laden 
substances  ;    Apparatus  for  drying  or  similarly  treating 

.      J.  B.    Watson,    Burton-on-Trent.     Eng.    Pat. 

13,013,  June  18,  1908. 

The  apparatus  consists  of  a  cylindrical  tower  containing 
a  number  of  superposed  trays  arranged  round  a  central 
spindle.  The  substance  to  be  dried  is  automatically 
delivered,  through  an  opening  in  the  cover  of  the  tower, 
on  to  the  uppermost  tray  and  is  spread  over  the  latter 
and  lower  trays  by  means  of  rakes  attached  to  the  central 
spindle  ;  openings  are  provided  in  the  upper  trays  at 
the  inner  and  outer  edges  alternately,  and  the  substance 
is  caused  to  pass  through  these  openings  from  tray  to  tray 
by  the  action  of  the  rakes.  During  its  passage,  the 
substance  is  subjected  to  the  action  of  a  current  of  hot 
air  introduced  into  the  upper  half  of  the  tower.  The 
lower  trays  in  the  tower  are  of  a  different  construction  ; 
a  separate  supply  of  heated  air  or  steam,  at  a  moderate 
temperature,  is  circulated  through  circuitous  jackets 
beneath  the  trays,  so  that  the  partially  dried  substance 
is  not  submitted  to  the  direct  action  of  the  air  or  steam. 
After  leaving  the  bottom  tray,  the  dry  substance  is 
collected  in  a  conveyor  of  sufficient  length  to  ensure  the 
substance  being  cold  before  it  is  discharged  into  sacks,  etc. 
The  apparatus  may  be  employed  for  drying  the  by- 
products of  breweries,  distilleries,  and  starch  factories, 
peat,  blood,  sewage,  fish,  chemical  manures,  etc. — W.  P.  S. 

Fermentation    industries ;     Application    of    mineral    salts 

and  their  colloidal  solutions  in  the .  G.  E.  Jacquemin. 

Fr.  Pat.  389,938,  July  12,  1907. 

The  inventor  specifies  the  use  in  all  fermentation  industries, 
but  particularly  in  the  distillery,  of  salts  of  tin  or  bismuth, 
stannous  chloride  being  specially  suitable.  These  salts 
or  their  colloidal  solutions  are  either  used  in  the  cultivation 
of  the  yeast  or  are  added  to  the  pitching  yeast  or  to  the 
main  body  of  wort.  By  the  use  of  these  salts  the  yield  of 
alcohol  is  claimed  to  be  increased  and  the  production  of 
by-products  diminished  ;  the  yeast  is  brought  more 
rapidly  into  an  active  condition  and  the  attenuation  is 
accelerated.  The  most  favourable  proportion  is  0-2 — 03 
grm.  of  stannous  chloride  per  litre. — J.  F.  B. 

Brewing   beer ;     Process    of .     L.    Nathan,    Zurich, 

Switzerland,    and    H.     Bolze,     Mannheim,     Germanv. 
U.S.  Pat.  899,756,  Sept.  29,  1908. 

See  Eng.  Pat.  8526  of  1901  ;   this  J.,  1902,  491.— T.  F.  B. 

Filters.     Eng.  Pat.  9207,  April  28,  1908.     See  I. 

rotators;     Utilisation    of    the    juice    of — .     Fr.     I'at. 

390,018.     -See  XVI. 


XVIII.— FOODS  ;   SANITATION  ;   WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(A.)— FOODS. 

Mill:;    Ch<  mical   evidenci    of   peptonization    in     line    and 
pasteurised  R.   II.  Colwell  and  11.  ('.  Sherman) 

.1.   Bioloc.  CI, cm.,   19(18,  5,  247—251. 

The  determination  of  ammonia  in  milk  does  not  serve  as 
an  exact  measure  of  the  extent  of  protein  decomposition. 
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In  a  series  of  experiments,  milk  was  tested  for  peptone 
both  when  fresh  and  after  standing.  The  COagulable 
protein  was  first  removed,  the  proteoses  precipitated  by 
zinc  sulphate,  and  an  aliquot  part  of  the  tiltrate  treated 
with  sodium  hydroxide,  until  the  zinc  was  precipitated 
and  reclissolved.  and  then  submitted  to  the  biuret  test. 
Pasteurisation  of  the  milk  at  60s  C.  restrained  peptonisa- 
tion  and  souring  to  about  the  same  extent.  It  did  not 
render  the  milk  either  more  or  less  liable  to  the  develop- 
ment of  offensive  odours.  Pasteurisation  at  higher 
temperatures  (75*  and  90c  C.)  restrained  souring  to  a  greater 
extent  but  had  less  effect  on  peptonisation.  The  samples 
developed  more  offensive  odours  than  unpasteurised  milk, 
indicating  the  predominance  of  an  objectionable  type 
of  change.  The  results  emphasise  the  desirability  of 
low  temperatures  in  pasteurising  milk  as  a  safeguard 
against  disease  and  the  objectionableness  of  pasteurisation 
as  a  preservative  measure. — E.  F.  A. 

Casein  ;•     Influence    of    temperature    upon    the    solubility 

of in   alkaline   solutions.     T.    B.    Robertson.     J. 

Biolog.    Chem.,    1908,    5,    147—154. 

The  solubility  of  casein  in  dilute  alkaline  solutions  is 
considerably  augmented  at  temperatures  above  40°  C, 
a  fact  which  is  not  in  harmony  with  the  view  that  an 
increase  in  temperature  increases  the  degreee  of  hydrolytic 
dissociation  of  the  caseinates  in  solution.  Casemate 
solutions  also  increase  in  alkalinity  and  electrical  con- 
ductivity upon  heating  (see  Osborne,  J.  of  Physiol.  Chem., 
1901,  27,  398).  The  author  considers  a  solution  of  a 
protein  to  be  a  system  of  polymeric  modifications  of  the 
amphoteric  electrolyte,  HXOH,  and  suggests  that  the 
influence  of  heat  consists,  among  other  effects,  in  displacing 
equilibria  of  the  type, 

HXOH  +  HXOH^tHXXOH  -1-  H20, 

towards  the  right  hand  in  the  direction  of  higher  complexes. 
Coagulation  by  heat  is  the  result  of  repeated  condensations 
of  this  type.  The  paper  contains  solubility  determinations 
of  casein  in  solutions  of  potassium,  lithium,  and  calcium 
hydroxides  at  temperatures  from  21  to  88°  C. — E.  F.  A. 

Vegetable  coagulating  juices  ;    Effect  of  diah/sis  on . 

C.   Gerber.     Compt.   rend.,   1908,   147,  601—603.     (See 
also  this  J.,  1907,  1106). 

It  has  already  been  shown  that  in  the  coagulation  of 
milk  by  vegetable  agents,  the  salts  in  the  expressed 
plant  juice,  as  well  as  in  the  milk  itself,  play  an  important 
part.  The  author  has  now  studied  the  coagulating 
activity  of  two  plant  juices  (from  Ficus  Carica  L.,  and 
Broussonetia  papyrijera  L.),  freed  from  the  greater  part 
of  their  mineral  constituents  by  dialysis.  It  was  found 
that  during  dialysis,  the  liquids  increase  in  volume  and 
that  a  precipitate  separates  ;  the  dialysed  and  filtered 
liquids  are  much  less  active  than  the  original  juices  ; 
the  precipitates,  however,  when  made  up  to  volumes 
corresponding  to  those  of  the  dialysed  liquids,  with 
5  per  cent,  solution  of  sodium  chloride,  yield  solutions 
of  much  greater  coagulating  activity  than  the  dialysed 
liquids  treated  with  an  equal  quantity  of  sodium 
chloride.  On  submitting  a  liquid,  already  dialysed 
for  24  hours,  to  a  second  dialysis  of  the  same  duration, 
changes,  similar  to  those  observed  in  the  first  dialysis 
but  smaller  in  amount,  take  place,  thus  indicating  an 
approach  to  a  state  of  equilibrium.  On  merely  standing, 
also,  coagulating  juices  undergo  these  alterations  ;  it 
was  found  that  a  juice  (from  Madura  avrantiaca  L. ), 
which  by  standing  had  attained  a  state  of  equilibrium, 
suffered  changes  on  dialysis  similar  to  those  observed 
in  diahsin;.'  fresh  juice.  The  results  of  the  experiments 
indicate  that  the  precipitate  formed  during  the  dialysis 
of  vegetable  juices  consists  chiefly  of  globulins,  held  in 
solution  in  the  original  juice  by  mineral  salts  ;  the 
decreased  activity  of  the  juice  on  dialysis,  and  the  great 
activity  of  the  precipitate  when  dissolved  in  sodium 
chloride  solution,  are  explained  by  a  precipitation  of  the 
enzyme,  which  may  either  be  carried  down  with  the 
globulins,  or  may  be  itself  of  a  globulin  character.  The 
author    considers    that    the    precipitation    which    occurs 


spontaneously  in  active  juices  is  due  to  mixture  of  juices 
from  different  cellular  tissues,  some  of  these  juices 
containing  sufficient  mineral  matter  to  hold  the  globulins 
in  solution,  whilst  others  contain  much  less  mineral 
matter  or  contain  particular  electrolytes,  whereby  the 
former  juices  are  diluted  or  undergo  some  chemical 
change, — L.  E. 

Apple-juice  ;     Sterilisation   of   unjermented .     H.    C. 

ttore.     U.S.    Dept,    of    Agric,    Bureau    of    Chemistry, 
Bull.  No.  118,  1908. 

THIS  results  are  given  of  an  investigation  which  was  carried 
out  with  the  view  of  ascertaining  whether  it  was  possible 
to  sterilise  apple- juice  and  keep  the  same  in  wooden, 
metal,  or  glass  vessels  for  a  reasonable  length  of  time 
without  any  changes  taking  place.  It  is  shown 
conclusively  that  apple-juice  may  be  sterilised  in  wooden 
barrels,  and  that  the  product  will  remain  sound  for  at 
least  six  months.  The  process  consists  in  first  of  all  coating 
the  barrels  on  the  outside  with  paraffin,  then  sterilising 
them  by  means  of  steam  and  sulphur  dioxide,  and  removing 
the  latter  by  a  further  application  of  steam.  The  juice, 
before  being  run  into  the  barrels,  is  passed  through  a 
steriliser  where  it  is  heated  to  a  temperature  of  from 
65°  to  70°  C.  When  the  barrel  has  been  filled,  it  is  closed 
by  means  of  a  paraffined  and  sterilised  bung  which  has 
a  hole  through  its  centre  plugged  with  cotton-wool. 
The  barrel  is  completely  closed,  when  the  contents  are 
cold,  by  driving  a  sterilised  wooden  plug  into  the  centre 
hole.  Tin  and  glass  receptacles  may  also  be  employed, 
the  juice  in  this  case  being  filled  into  the  receptacle  and 
then  subjected  to  a  temperature  70°  C.  for  from  30  minutes 
to  I  hour.  The  flavour  of  the  juice  is  scarcely  affected  by 
the  treatment,  and  slight  carbonation  was  found  to  improve 
the  taste,  hide  any  cooked  flavour,  and  to  lessen  the  danger 
of  contamination  by  moulds. — W.  P.  S. 

Iron  ;    Amount  of in  certain  foodstuffs.     E.  Robert. 

Pharm.  Zentr.,  1908,  49,  773. 
Examination  of  various  articles  of  diet  gave  the  following 
results,  the  figures  indicating  the  quantity  of  iron 
(in  mgrms.)  in  100  grms.  of  dry  substance.  Raspberries, 
3-9 ;  shelled  hazel-nuts,  4-3 ",  shelled  almonds,  4-9  ; 
strawberries,  5-7  ;  potatoes,  6-4 ;  peas,  6-5 ,  white 
beans,  8-3  ;  carrots,  8-6  ;  wheat-bran,  8-8  ;  lentils,  9-5  ; 
red  cherries,  stoned,  10  ;  apples,  13-2  ;  cabbages,  16-5  ; 
asparagus,  20 ;  spinach,  at  least  32-7  ;  beef,  245 ; 
venison,  105  ;  veal,  91  ;  poultry,  91  ;  pork,  56 ;  shell 
fish,  56;  eels,  56;  pike,  42;  horse  blood,  580;  human 
blood,  512  ;    bullock's  blood,  381  ;    cow's   milk,  per  litre, 

1  to  2-5;  human  milk,  2-5  to  3-9;  bitch's  milk,  4-0  ;  mare's 
milk,  15  ;  egg  yolk,  20  ;  one  egg  only  contains  1  mgrm. 
of  iron. — J.  0.  B. 

Patents. 

Lactalbumin  ;     Processes   for    obtaining    a    pure,    neutral, 

sodium  salt,  of soluble  in  water.     J.   A.   Wulfing 

and  E.   Fischer,   Berlin.     Eng.   Pat,   6179,   March   19, 
1908. 

Ten  kilos,  of  dry  lactalbumin  free  from  fat  are  mixed 
with  200  kilos,  of  water  and  dissolved  by  the  addition 
of  600  grms.  of  sodium  hydroxide.  The  lactalbumin 
is  then  precipitated  by  the  addition  of  20  per  cent, 
hydrochloric  acid,  an  excess,  amounting  to  130  grms. 
of  hydrochloric  acid,  being  added,  beyond  the  quantity 
needed  to  neutralise  the  600  grms.  of  sodium  hydroxide. 
The  precipitate  is  collected,  washed  with  water,  and, 
while  still  moist,  treated  with  a  solution  containing 
260  grins,  of  sodium  hydroxide.  The  solution  is  then 
evaporated  under  reduced  pressure  at  a  temperature 
below  60°  C.  An  alternative  method  is  to  treat  the 
precipitated  and  washed  lactalbumin  with  90  per  cent, 
alcohol ;  260  grms.  of  sodium  hydroxide,  in  the  form 
of  a  concentrated  aqueous  solution,  are  then  added  to  the 
magma  and  the  whole  is  well  mixed      At  the  end  of  about 

2  hours,  the  mixture  is  filtered,  the  residue  is  pressed, 
washed  with  ether,  and  dried  at  a  low  temperature. 

— W.  P.  S. 
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Dehydrating  apparatus  [for  foodstuffs].  F.  T.  Stare. 
Fr.  Pat.  390,426,  Mav  20,  1908.  Under  Int.  Conv., 
May  21,    1907. 


See  Eng.  Pat.  11,019  of  1908;  this  J.,  1908,  1036.— T.  F.  B. 

Potatoes :     Utilisation    of    the    juice    of    — — .     Fr.     Pat. 
390,018.     See  XVI. 

JBreicer's    and    other    by-products,    etc.  ;     Apparatus    for 
drying .     Eng.  Pat.  13,013.     See  XVII. 

(B.)— SANITATION ;  WATER  PURIFICATION. 

Vanillism  ;  Industrial .     Claverie.     See  XX. 

Patent. 

Sewage ;     Method    and    apparatus    for    the    treatment     of 

[deodorising] .     A.   B.  Thomson  and   Oxvchlorides 

(1907)  Ltd.,  London.    Eng.  Pat.  21,566,    Sept.'  28,  1907. 

The  treatment  consists  in  adding  to  the  sewage,  oxv- 
chlorides prepared  as  described  in  Eng.  Pats.  5596  of  1901, 
21,021  of  1902,  11,470  of  1904,  and  9706  of  1906  (this  J., 
1901,  815;  1903,  1297;  1905,  446;  1907.  417).  The 
required  proportion  of  the  oxychloride  is  admitted  to  the 
sewage  through  a  valve  operated  by  means  of  a  float, 
the  rise  or  fall  of  which  is  regulated  by  the  level  of  the 
sewage  passing  over  a  weir.  Arrangements  by  this  means 
may  be  provided  for  supplying  the  deodoriser  to  the 
liquor  passing  from  the  settling  tanks,  septic  tanks,  or 
precipitation  tanks  to  the  contact  beds,  or  to  the  niters 
themselves. — W.  P.  S. 

(G. )— DISINFECTANTS. 

Antiformin  ;    a  new   germicide.     U.S.  Cons.  Reps.,  Sept., 
1908.     [T.R.] 

U.S.  Consul  at  Chemnitz  states  that  Prof.  Uhlenhut 
and  Dr.  Xylander,  in  the  "  Klinische  Wochenschrift," 
find  that  successful  results  in  the  prevention  of  disease 
are  obtained  by  the  use  of  antiformin,  a  trade  name 
given  to  the  alkaline  liquid  prepared  by  the  addition  of 
caustic  soda  to  solution  of  sodium  hypochlorite. 

Antiformin  is  a  clear,  yellow  liquid,  with  a  strong 
but  not  repulsive  odour.  On  account  of  the  impossibility 
of  isolating  alkali  hypochlorites,  solutions  only  can  be 
prepared  and  used.  For  some  time  past  antiformin 
has  been  used  as  a  disinfectant,  especially  in  breweries. 

The  bacteria  of  dysentery,  cholera,  typhoid  fever, 
diphtheria,  and  bubonic  plague  are  killed  when  brought 
in  contact  for  a  few  minutes  with  5  per  cent,  and  even 
weaker  solutions  of  antiformin.  When  a  small  amount 
of  it  is  added  to  water  containing  these  germs  they 
gradually  disappear  into  solution. 

This  property  of  antiformin  adapts  it  for  the  purification 
of  water,  and  for  the  disinfection  of  sewage.  Experiments 
with  the  latter  show  that  not  only  are  all  germs  present 
destroyed,  but  that  also  every  trace  of  odour  is  removed. 

But  the.  bacteria  of  tuberculosis  show  great  power  of 
resistance  against  its  action. 

Solutions  of  sodium  hypochlorite  are  now  prepared 
in  Cermany  by  the  electrolytic  decomposition  of  5  per 
icnt.  salt  solutions  in  platinum  troughs.  A  current  of 
I  Ml  volts  ami  100  amperes  furnishes  in  such  an  apparal  us 
nearly  6,000  litres  daily  of  a  bleaching  solution  containing 
1  per  cent,  of  available  chlorine. 

Patent. 

Tobacco    extract  ,      Manufacture    <>/    concentrated . 

C.    P.    Gloyetein,    Henderson.    Kv.      I'.s     I 'a  I      890  866 
Sept.  29,  1908. 

Tobacco  extract  is  heated  to  about  KiO'C.  under  a 
pressure  of  about  10(1  lb.  per  s<|.  in.  for  an  hour,  in  order 
to  transform  the  albumins  present  into  peptones  lor  the 
purpose  of  preventing  .sediment.     A.  T.  I  . 


XIX.— PAPER,     PASTEBOARD,    &c. 

Paper-making ;     New    raw   material    [marsh-mallow]   for 
.     E.   Belani.     Papierfabrikant,   1908,  6,  2305. 

Large  stretches  of  the  Hungarian  swamp-country,  particu- 
larly around  Szakolcza,  are  covered  with  growths  of 
wild  mallow.  The  stems,  when  scraped  free  from  pith 
and  boiled  with  sodium  hydroxide,  yield  a  pulp  consisting, 
to  the  extent  of  about  80  per  cent.,  of  fine  bast  fibres, 
with  thick  walls  and  uniform  lumen.  Their  average 
dimensions  are  2-5  mm.  in  length  and  7 — 10/t.  in  diameter. 
They  are  coloured  wine-red  to  yellowish-red  by  zinc 
chloride-iodine  reagent,  and  their  form  indicates  a 
pliability  which  appears  in  favourable  contrast  with  the 
stiff  fibres  obtained  from  rushes  from  the  same  district 
(see  this  J.,  1908,  707).  The  other  elements  of  the  pulp 
include  chains  of  parenchyma  cells  marked  with  character- 
istic crosses  ;  broad  net-like  vessels  with  fine  pores,  and 
spiral  and  ring  vessels  ;  sclerenchyma  cells  are  not  present. 
The  microscopic  appearance  of  the  pulp  suggests  that  it 
should  be  a  very  suitable  material  for  paper-making. 

—J.  F.  B. 

Copying  tissues  and  cigarette  papers  ;  Manufacture  of . 

J.  P.  Korschilgen.  Papierfabrikant,  1908,  6,  2185— 
2187,  2245—2247,  2301—2303. 

The  first  condition  for  the  manufacture  of  cigarette  papers 
is  a  plentiful  supply  of  soft  and  pure  water.  Ordinary  rag 
papers  are  estimated  to  require  1500  times  their  weight 
of  water  in  the  course  of  their  manufacture,  but  cigarette 
papers  require  considerably  more.  Any  foreign  matters 
dissolved  in  the  water  will  tend  to  be  absorbed  by  the  paper 
and  to  influence  the  flavour  of  the  smoke.  For  copying 
tissues  any  reasonably  pine  supply  of  water  will  suffice, 
even  if  it  has  a  considerable  degree  of  hardness.  For 
copying  tissues,  suitable  mixtures  of  linen,  hemp,  and 
cotton  may  be  used,  but  cotton  is  not  suitable  for  the 
thinnest  sorts  ;  cheap  tissues  may  contain  70 — 80  per  cent, 
of  well  bleached  Ritter-Kellner  sulphite  wood  pulp. 
Rags  for  cigarette  papers  require  far  more  careful  selection 
and  purification.  Hemp  is  the  best  material.  -The  rags 
must  be  perfectly  sound  and  strong ;  they  must  not  be 
mouldy  nor  contain  the  slightest  traces  of  tar,  grease,  etc. 
Fine,  new  canvas  cuttings  and  twine-ends  are  the  best, 
preferably  free  from  "  sheavy,"  although  this  can 
be  dealt  with  if  necessary.  For  coarse  materials 
containing  "  sheavy,"  a  double  boiling  process  is 
desirable,  first  with  18-20  per  cent,  of  lime  for 
5 — 6  hours  under  6 — 8  atmos.  pressure,  and  subsequently 
with  5 — 7  per  cent,  of  soda  ash  for  3 — 4  hours  under 
5 — 6  atmos.  pressure.  After  thorough  washing  with 
hot  and  cold  water,  the  rags  are  broken-in,  mixed  with 
bleach,  and  the  half-stuff  placed  in  bleaching  vats  and 
drained  for  4 — 5  days.  By  this  maturing  process,  certain 
resistant  impurities  are  rendered  susceptible  to  attack,  and 
the  half -stuff  is  returned  to  the  breakers,  washed,  further 
broken-in  and  treated  with  a  second  small  quantity  ot 
bleach,  which  may  bo  followed  by  a  little  dilute  acid. 
The  beating  of  cigarette  papers  is  a  very  special  art.  the 
aim  being  to  effect  a  complete  longitudinal  splitting  of  the 
fibres  into  rlbrillse  with  a  minimum  production  of  gelatinous 
cellulose.— J.  F.  B. 

Pine  wood  ;  Chemical  composition  of .     P.  Klason  and 

O.  Fagerlind.  Arkiv  for  Kemi,  Min.,  och  Geol.,  L908, 
3.  [5],  1—20.  | II],  1  —  10.  ('hem.  Zentr.,  190S.  2. 
L302     L304. 

PlNE  wood  contains  besides  cellulose,  about  '■'>  per  cent,  of 
Lignin  and  12  per  cent,  of  other  carbohydrates  ;  the  dried 
wood  contains  '_'(!-  -3(1  per  cent,  of  lignin.  Lignin  probably 
contains  a    propylene  or   owpropylene  group.       According 

to  earlier  experiments  of  Klason.  the  lignin  contained  in 

sulphite-cellulose  waste  lyes  is  combined  with  about 
30  per  cent .  of  sulphurous  acid.  By  fractional  precipitation 
with  alcohol,  (he  calcium  lignOSulphonate  can  lie  separated 

to  some  extent  from  the  carbohydrates  present  with  it 
in  the  waste  lyes.      The  lyes  are  concentrated,  neutralised 
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with  calcium  carbonate,  aatturated  with  crystallised  oaloinm 

chloride,  and  the  resulting  precipitate  is  agglomerated  by 

boiling,  {reed  from  mother-liquor  by  pressing,  and  washed 

with  aJcohoL      In  this  way  about  one-half  of  the  calcium 

salt  present  in  the  lye  is  obtained.     It  is  freed  from  oaloium 

sulphate   by   conversion   into  the   barium   salt,   which  can 

also  Ik'  pre*  ipitated  from  its  solution  by  alcohol.     Barium 

lignosulphonate  is  easily  soluble  in  water,  giving  a  olear, 

yellowish- brown,     faintly     acid     solution.     It     has     the 

composition,   CioHuO^SgBa,    from   which   the   formula. 

('40H4.jt>11.  is  derived  for  lignin.     Determinations  of  the 

moleeular  weight  of  the  barium  salt    by  the  cryoscopic 

method  and  of  the  degree  of  dissociation  of  its  solution. 

indicate  that  the  lignin  molecule    contains   six    Cl0-aggre- 

gatea     Calcium  lignosulphonate  gives  the  usual  colour 

reactions    of    lignin,    with    the    exception    of    those    with 

hydrochloric  acid  and  phenol  and  with  phenylhydrazine. 

The  failure  of  these  two  reactions  with  the  calcium  salt 

is  due  to  the   fact   that    in   the  latter,   the   oxypropylene 

group    is    combined    with    sulphurous    acid.     The    other 

colour  reactions,  common  to  the  calcium  salt  and  to  lignin, 

are  caused  by  a  free  carhonyl  group.     The    calcium    salt 

appears  to  contain  four  methc  xyl  groups,  one  hydroxyl 

group,   and  a   free   carbonyl   group.     It   will  absorb  two 

atomic    proportions    of    iodine    and    hence    contains  an 

ethvlenie    linkage.     In   the   authors'   opinion,   lignin   is  a 

condensation  product  of  coniferyl  and  hydroxyconiferyl 

alcohols.     The    calcium    lignosulphonate    which    is    not 

precipitated  by  calcium  chloride  appears  to  contain  less 

methoxyl  than  the  less  soluble  salt.     Lignin  exhibits  such 

a  close  resemblance  to  tannin,  that  it  may  be  classed  as 

an   '"  insoluble  tannin."      It  is  present  in   the  wood  in 

combination     with     carbohydrates.     Dried     pine     wood 

contains  about  12  per  cent,  of  matter  soluble  in  warm 

water;    of    this.    10    per  cent,   consists  of   "wood  gum" 

and  2  per  cent,  of  a  substance  closely  resembling  lignin. 

Pine   wood   gum   is   only   slightly   soluble   in   alkali.     It 

yields  25  per  cent,  of  xylose,  6  per  cent,  of  mannose,  and 

traces    of    galactose,    but    consists    chiefly    of    unknown 

carbohydrates.— A.  S. 


Cdlulo«<>  ;   Action  of  cold  solutions  of  sodium  hydroxide,  on 
.     W.  Yieweg.  Ber.  1908,  41,  3269—3275 

Ix  continuation  of  his  previous  work  (this  J.,  1907,  1157), 
the  author  has  studied  comparatively  the  absorption  of 
sodium  hydroxide  by  cotton  cellulose  and  "  crinol," 
which  is  cellulose  re-precipitated  from  its  solution  in 
cuprammonium.  He  confirms  the  observation  that 
between  the  concentrations  of  11  and  24  grms.  of  sodium 
hydroxide  per  100  c.c,  the  proportion  of  sodium  hydroxide 
removed  from  solution  by  the  cellulose  approximates 
to  a  constant  and  corresponds  with  a  definite  compound, 
C|yH19010Na.  The  formation  of  this  compound  is 
indicated  by  a  horizontal  portion  in  the  absorption- 
concentration  curve  ;  this  horizontal  portion  occurs  both 
in  the  case  of  cotton  and  of  "  crinol,"  indicating  the 
same  stoichiometrical  ratio,  but  the  concentration  of 
sodium  hydroxide  necessary  for  the  formation  of  this 
compound  varies.  The  necessary  concentration  is  lower, 
the  lower  the  temperature  of  the  solution  ;  it  is  also  lower, 
the  higher  the  original  "  degree  of  mercerisation " 
(see  loc.  cit.)  of  the  cellulose.  "  Crinol "  possesses  a  very 
high  original  "  degree  of  mercerisation."  Before  the 
horizontal  portion  is  reached,  the  absorption-concentration 
curve  takes  a  somewhat  irregular  course,  particularly  in 
the  case  of  cotton,  owing  to  the  alterations  which  the 
decree  of  mercerisation  of  the  cellulose  undergoes  ;  these 
irrejrularities  disappear  as  soon  as  Gladstone's  compound, 
Clc,H"19Oj0Xa,  is  formed,  and  the  curve  then  runs  horizon- 
taliv.  Saturation  of  the  sodium  hydroxide  solutions  with 
sodium  chloride  causes  an  increased  absorption  of  the 
hydroxide  by  the  cellulose  in  solutions  of  equal  alkali 
■ntration.  Thus  the  formation  of  Gladstone's 
compound  is  reached  at  a  lower  concentration  of  sodium 
hydroxide  than  when  the  sodium  chloride  is  absent. 
Saturation  with  sodium  chloride,  however,  complicates 
the  simple  stolchiometrieal  ratio  mentioned  above,  and 
the  curve  continues  to  rise  gradually  instead  of  running 
horizontally.     This  is  attributed  to  a  physical  influence 


of  the  salt,  which  superimposes  an  "  adsorption  "  of  alkali 
by  the  cellulose,  in  addition  to  the  simple  chemical 
combination. —  J.  F.  B. 

IFemiceUiUosea  ;  Action  of  certain  fungi  on .      H.    C. 

Schcllenbeig.      Flora,    1908,    98.    257—308.     Woch.    fur 
Urau..  1908,  25,  530. 

As  typical  hemicelluloses  the  author  selected  the 
cotyledons  of  Tyupinvs  hirsutiis,  Impatient  balsamina, 
Cyclamen  europaeum  and  Tropceolum  majus,  also  the 
endosperms  of  the  seeds  of  Phamix  dactylifera  and  young 
seedlings  of  Molinia  ccerulea.  The  mycelia  of  various 
fungi  were  placed  on  sections  of  Ihe  above  plant-tissues, 
and  the  erosion  of  the  latter  and  the  development  of  the 
fungi  were  studied.  The  results  showed  that  the  relations 
between  fungus  and  plant-tissue  were  strictly  specific. 
For  instance,  Mxicor  racemosvs  could  only  dissolve  the 
hemicellulose  of  Molinia  caerulca  ;  it  had  no  effect  upon 
the  other  types  of  hemicellulose,  nor  on  cotton  or  flax 
fibres.  This  fungus  is  therefore  considered  to  be  specifically 
adapted  for  the  disintegration  of  the  hemicellulose  tissues 
of  the  grass  family,  hence  its  natural  occurrence  in  rotting 
straw  and  manure.  Mucor  neglectvs,  M  piriforme,  and 
Bhizopus  nigricans  are  specifically  adapted  to  dissolve 
the  hemicellulc-Se  of  lupin  seeds,  whilst  Trichottrinm 
roseum  has  a  powerful  solvent  action  on  the  date  kernel. 
Penicilliurn  glaucum  dissolves  the  amyloid  from  the 
membranous  tissues  of  the  endosperms  of  Impatiens, 
Cyclamen  and  Tropceolum,  leaving  the  ground-substance 
of  the  membranes  unattacked.  None  of  the  fungi  had 
any  solvent  effect  on  the  true  cellulose  of  cotton  or  flax. 
Many  of  the  fungi  possessed  the  property  of  dissolving 
the  middle  lamellae  of  the  plant  tissues,  which  is  supposed 
to  be  of  a  pectic  nature,  but  which  the  author  regards 
rather  as  a  hemicellulose.  The  solvent  action  of  the 
fungi  is  clearly  shown  to  be  due  to  the  action  of  enzymes 
secreted  by  them.  An  intense  blue  coloration  is  produced 
with  guaiacum  and  hydrogen  peroxide,  especially  around 
the  points  of  the  hyphae.  No  sugars  could  be  isolated 
as  the  result  of  the  action,  and  it  is  probable  that  the 
sugars  produced  are  immediately  absorbed  by  the  living 
fungus,  which  becomes  rich  in  glycogen  and  fat.  The 
specific  character  of  the  enzymes  secreted  by  the  different 
fungi  forces  the  author  to  conclude  that  there  are  at 
least  four  distinct  cyto-hydrolytic  enzymes,  which  he 
names  according  to  the  kind  of  hemicellulose  susceptible 
to  their  attack  :  molinia-cytase,  lupinus-cytase,  phoenix- 
cytase  and  impatiens-cytasc.  These  cytases  are,  however, 
quite  distinct  from  the  enzyme  "  ccllulase."  which  is 
supposed  to  dissolve  true  cellulose  and  to  be  secreted 
by  the  various  fungi  which  attack  and  destroy  the  tissues 
of  wood. — J.  P.  B. 

Patents. 

Celluloid  or  the  like. ;  Manufacture  rj .  Self- 
Developing  Plate  Co..  London,  and  T.  Bolas,  Chiswick. 
Eng.  Pat.  21,880,  Oct.  3,  1907. 

Uniformly  nitrated  pyroxylin  in  sheet  form  {e.g.,  nitrated 
paper)  is  made  evenly  transparent  by  treatment  with 
a  "  high "  solvent  in  quantity  insufficient  to  produce 
complete  solution.  The  prepared  sheet  is  supported 
(e.g.,  by  a  glass  plate)  until  it  is  dry.  Several  sheets  may 
be  superposed  before  or  during  gelatinisation.  Various 
materials  or  articles  may  be  covered  or  coated  with 
gelatinised  sheets  of  pyroxylin  in  the  manner  described. 
The  position  of  the  sheet  on  the  support  may  be  reversed 
for  the  purpose  of  obtaining  two  smooth  surfaces,  or 
the  upper  surface  may  be  covered  with  a  stratum  of 
gelatin.— J.  F.  B. 

Celluloid  ;    Manufacture  of  films  of .     Soc.  Civile  des 

Pellicules  Nouvelles  pour  Cinematographes  et  Autres 
I  sages.  First  Addition,  dated  July  6,  1907,  to  Fr.  Pat. 
384.112,  Jan.  25,  1907  (this  J.,  1908,  471). 

Films  of  celluloid  or  cellulose,  produced  by  discharging 
special  collodions  from  suitable  orifices,  are  dried  flat 
under  tension  by  fixing  their  edges  on  frames  during 
the  drying  process. — J.  F.  B. 
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Plastic  material  [celluloid  substitute]  for  the  manufacture 
of  combs  and  moulded  objects  of  all  kinds.  L.  Desvaux 
and  H.  Allaire.  First  Addition,  dated  May  9,  1908, 
to  Fr.  Pat.  388,097,  March  11,  1908  (this  J.,  1908,  873). 

According  to  the  present  addition,  plastic  materials 
are  obtained  by  substituting  "  maisin  "  (this  J.,  1902. 
1464,  1548;  1903,  816,  960;  1905,  853)  for  the  whole 
of  one  of  the  usual  components  of  celluloid.  The  mixture 
of  "  maisin  "  with  nitrocellulose  or  camphor  is  kneaded 
to  a  plastic  mass  with  the  addition  of  a  liquid  which  is 
a  solvent  of  both  substances. — A.  S. 

Celhdoid  ;    Chemical  product  resembling and  process 

for  producing  the  same.     F.  Raschig,  Ludwigshafen  on 
Rhine,   Germany.     U.S.   Pat,   900,204,  Oct.   6,   1908. 

See  Ger,  Pat.  174.914  of  1905  ;  this  J.,  1907,  340.—  T.  F.  R. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL    OILS,    AND    EXTRACTS. 

Poppi/  culture  [in  Germany]  for  opium  production.     Thorns. 
Z.  angew.  Chem.,   1908,  21,  2208. 

Experiments  have  been  carried  out  on  the  cultivation 
of  poppies  for  opium  production  in  the  gardens  of  the 
Pharmaceutical  Institute  of  the  Berlin  University.  The 
amount  of  opium  obtainable  from  poppies  in  this  latitude 
is  satisfactory,  but  the  cost  of  collecting  it  is  too  high. 
In  one  working  hour  only  250  poppy-heads  can  be  cut 
and  the  opium  collected.  After  three  separate  cuttings, 
one  poppy-head  yields  on  an  average  0059  grm.  of  dry 
opium.  The  alkaloid  content  depends  upon  the  quality 
of  the  manure.  A  good  yield  is  obtained  from  a  highly 
nitrogenous  porous  soil.  Attempts  to  obtain  the  alkaloids 
directly  from  the  unripe  poppy-heads  were  not  encouraging. 
It  seems  that  the  alkaloids  are  already  formed  in  the  plant. 
In  the  young  plant  the  percentage  of  narcotine  is  increased, 
whilst  that  of  morphine  is  low.  Morphine,  narcotine, 
and  codeine  are  present  in  the  fully-ripe  capsules. 

— F.  Shdn. 

Belladonna   and  hyoscyamus  extracts ;      Determination   of 

alkaloids  in .     E.  Rupp  and  A.  Zinnius.     Pharm. 

Zeit.,  1908,  53,  737—738. 

Three  grms.  of  belladonna  extract  or  0  grms.  of 
hyoscyamus  extract  are  dissolved  in  5  or  8  c.c.  of  hot 
water,  treated  with  90  grms.  of  ether  and  1  grm.  of 
ammonia  solution,  and  shaken  frequently  for  15  minutes, 
then  allowed  to  stand  for  the  same  period.  Sixty  grms. 
of  the  ether  solution  (  =  2  or  3  grms.  of  the  respective 
extracts)  are  then  decanted  through  a  cotton  plug  and 
the  solvent  is  distilled  off.  The  residue  is  treated  with 
3  successive  5  c.c.  of  ether,  which  are  evaporated  each 
time  separately.  The  final  residue  is  re-dissolved  in  a 
little  alcohol,  and  treated  with  20  c.c.  of  N/100  acid  and 
20  c.c.  of  water.  If  this  solution  is  colourless,  it  may 
be  titrated  back  directly  with  N/100  alkali  ;  but  if 
coloured,  it  must  be  transferred  to  a  separator,  and 
shaken  out  with  5  c.c.  of  ether.  The  aqueous  portion  is 
then  run  into  a  flask  of  alkali  free  glass,  sufficient  ether 
added  to  form  a  layer  1  cm.  deep,  aud  titrated  back 
with   N/1Q0  alkali   with   iodeosin   indicator. — J.  O.  B. 

Vanillism ;        Industrial .     Clavcrie.     J.     Med.     et 

Chirurg.     pract.,     1908,    79,     111.     J.     Pharm.    Chim., 
Append.,  1908,  28,  27. 

THOSE  Who  habitually  handle  vanilla  "  beans  "  are  more 
or  less  subject  to  a  cutaneous  affection  cither  general  or 
local,  in  the  form  of  a  papiilo-oivthematous  eruption  of 
the  hands,  face  or  neck,  sometimes  having  the  appearance 
i.l  erysipelas,  and  causing  intense  itching.  Acute  forms 
may  be  accompanied  by  headache  or  migraine.  This 
affection  has  been  attributed  to  a  species  of  Acarus 
parasitic  on  vanilla,  or  to  formol  used  as  a  preservative. 


The  author  however  considers  the  oily  juice  which  exudes 
from  the  beans  to  be  the  irritant  cause.  As  prophylactics, 
thorough  washing  of  the  hands  after  handling  vanilla, 
and  efficient  ventilation  of  the  factory,  are  suggested? 

—J.  O.  B. 

Benzaldehyde ;       Colorimetric    determination   of   - in 

almond  extracts.     A.  G.  Woodman  and  E.  F.  Lyford. 
J.  Amer.  Chem.  Soc.,  1908,  30,  1607—1611. 

The  method  is  based  upon  the  reaction  of  aldehydes 
with  fuchsin  (magenta)  decolorised  with  sulphurous  acid, 
and  is  similar  to  Chacc's  method  of  determining  citral 
in  lemon  oils  (this  J.,  1906,  1116).  The  reagent  is 
prepared  by  dissolving  0-5  grm.  of  the  dyestuff  in  100  c.c. 
of  water,  adding  a  freshly- prepared  solution  of  sulphur 
dioxide  (20  grms.  per  litre)  and  diluting  the  whole  with 
water  to  a  litre.  The  best  method  of  obtaining  alcohol 
free  from  aldehydes  was  found  to  be  treatment  of 
commercial  "  cologne  spirits "  with  silver  oxide,  as 
suggested  by  Dunlap,  followed  by  distillation.  The 
distillate  was  then  treated  with  25  grms.  of  metaphenylene- 
diaminc  hydrochloride  per  litre,  and  a  rapid  current  of  air 
I  passed  through  the  solution  for  3  hours,  after  which  it  was 
distilled,  and  the  first  100  c.c.  of  distillate  rejected. 
The  remainder  of  the  distillate  will  remain  suitable  for 
use  for  some  weeks  if  kept  in  the  dark  and  at  a  low 
temperature.  For  determination  three  standard  solutions 
are  prepared  containing  respectively  2,  4,  and  6  mgrms. 
of  freshly-distilled  benzaldehyde  in  the  aldehyde-free 
alcohol,  and  placed  in  Hehner's  Nesslerising  tubes.  Ten 
grms.  of  the  extract  under  examination  are  diluted 
with  the  alcohol  to  50  c.c,  and  2  c.c.  of  this  solution 
made  up  to  20  c.c.  with  the  same  alcohol,  and  also  placed 
in  a  Hehner's  tube.  All  the  cylinders  are  now  allowed 
to  stand  in  water  at  15°  O,  and  an  addition  of  20  c.c. 
of  Schiff's  reagent  at  the  same  temperature  rapidly 
made  to  each.  After  thorough  mixing  of  their  contents, 
the  tubes  are  allowed  to  stand  for  10  minutes,  and  the 
colour  of  the  unknown  solution  then  matched  against 
that  nearest  to  it.  Test  experiments  have  shown  that 
within  the  limits  mentioned,  the  depth  of  colour  is  pro- 
portional to  the  concentration  of  the  benzaldehyde. 

— C.  A.  M. 

Adrenine  (adrenaline) ;    Some  specific   reactions  for . 

G.     Comessatti.     Muench.    Med.     Woch.,  1908,     1296. 
Apoth.-Zeit,,  1908,  23,  715. 

If  3  or  4  drops  of  a  fresh  adrenine  solution  (1  :  1000) 
diluted  with  6  to  8  c.c.  of  distilled  water,  be  shaken  with 
a  few  drops  of  mercuric  chloride  solution  (1  or  2  :  1000), 
a  diffused  reddish  colour  appears  in  from  1  to  3  mins. 
and  is  persistent.  Aqueous  solution  of  adrenine  alone, 
without  the  addition  of  mercuric  chloride,  remains 
colourless,  when  exposed  for  from  half  an  hour  to  two 
hours  to  the  air,  then  slowly  acquires  a  reddish  tint 
probably  due  to  the  formation   of  oxyadreninc.     When 

I  or  2  drops  of  a  pyrocatechol  solution  (1  :  1000),  diluted 
with  8  c.c.  of  water  are  treated  with  mercuric  chloride 
solution,  a  greenish  colour  is  at  length  developed.  If  one 
or  two  drops  of  adrenine  solution  (1  :  1000)  are  added  to 
the  same  reagents  mixed  under  like  conditions,  a  reddish 
permanent  colour  appears  in  1  to  3  mins.  Salicylates 
and  resorcinol  solutions  also  give  colour  reactions  with 
mercuric  chloride,  but  these  are  distinguishable  from  the 
colour  given  by  adrenine. — -J.  O.  B. 

Pinonic  and  pinic  acid*:    Act  ice .     P.   Barbier  and 

V.  Grignaud.     Compt  rend.,  1908,  147,  597—600. 

II  nil kk to,  only  racemic  pinonic  acid  and  an  oily,  feebly 
active  acid  have  been  obtained  by  the  oxidation  of  pinene 
with  permanganate.  Considering  that  (his  result  was 
due,  at  least  in  part,  to  the  fact  that  the  samples  of  pinene 

used  were  only  slightly  optically  active,  the  authors  have 

studied     Hie     oxidation     of     highly     active'     preparations. 

I. Pinene  (l«|i>  about  '.IT),  on  oxidation  with  potassium 
permanganate  in  (he  cold,  was  found  to  yield  racemio 
and  /-pinonic  acids,  separable  by  fractional  crystallisation. 
/-Pinonic   acid,   <  ',,,11  l608,    melts   at    67°—  69°  C.,  is  easily 
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soluble  in  water  and  ether,  fairly  soluble  in  chloroform, 
nearly  insoluble  in  ligroln  (petroleum  spirit)  ;  its  rotation 
in  chloroform  solution  is  [a]2^  =  -90o,5;  it  forms  two 
oximes,  a  hrvorotatorv  ^-oxime  (m.  pt.  128°  0.)  and  a 
dextrorotatory  v-oxiine  (m.  pt.  189°— 101°  C).  These 
oximes  only  differ  from  those  obtained  by  Bacyer  from 
dextrorotatory,  oily  pinonic  aeid.  in  possessing  opposite 
optieal  activities.  On  oxidation  with  sodium  hypo- 
chlorite or  hvpobromite,  /-pinonic  acid  yields  rf-pinic 
acid.  C.,Hu04\  which  melts  at  135°— 130°  C  and,  in 
acetone  solution.  ha,s  a  rotation  of  [«]2D  =  +7-l°. 
d-Pinene  ([aJd  =  +394°).  oxidised  in  the  same  way  as 
the  hpvo-compound.  yielded  a  mixture  of  racemic  and 
(/-pinonic  acids,  separable  by  fractional  crystallisation. 
d-Pinonic  acid  has  a  rotatory  power  of  [a]2£  =  4-  89*0°  ; 
in  other  respects  it  resembles  the  I-  acid  closely.  Is 
forms  p'-  and  -y-oximes  identical  with  those  obtained 
by  Baeyer.  By  melting  equal  quantities  of  d-  and 
/-pinonic  acids  together,  the  racemic  acid  (m.  pt.  104°  (.'.) 
is  at  once  obtained.  The  author's  work  shows  that  the 
acid  obtained  by  Tiemann  by  oxidising  sodium  a-camph- 
olenate  and  by  distilling  a-dihydroxydihydrocampholenic 
acid,  and  described  as  /-pinonic  acid,  is  not  identical 
with  the  acid  obtained  from  Z-pinene,  since  it  melts  at 
98°— 99°  C,  forms  only  one  oxime  (m.  pt.  147°  C),  and 
vields  racemic  pinic  acid  on  oxidation.  It  is  possible, 
however,  that  these  two  la?vo-acids  are  the  cis-  and 
ciV/rans-isonierides   theoretically   possible. — L.  E. 

Thujone  :    New  method  for  detecting in   liqueurs   [or 

essential    oils].     L.     Duparc    and    A.     Monnier.     Ann. 
Chim.  analyt.,  1908,  13,  378—381. 

The  nitroprusside  reaction  for  thujone  gives  more  definite 
and  distinctive  results  than  those  obtained  bv  the  methods 
of  Cuniasse  or  Rocques  (this  J.,  1907,  269";  1908,  702). 
Ten  c.c.  of  a  solution  of  an  essential  oil  in  60  per  cent, 
alcohol,  or  a  similar  volume  of  the  distillate  from  a  liqueur, 
are  treated  with  2  c.c.  of  a  10  per  cent,  solution  of  zinc 
sulphate,  then  with  0*5  c.c.  of  10  per  cent,  sodium  nitro- 
prusside solution  ;  after  agitation,  4  c.c.  of  5  per  cent. 
sodium  hydroxide  solution,  free  from  carbonate,  are  added  ; 
after  agitating  and  allowing  to  stand  for  a  minute,  2  or 
3  c.c.  of  glacial  acetic  acid  are  added.  In  the  presence 
of  thujone  and  tansy  oil,  a  copious  deep  currant-red 
precipitate  is  formed  ;  the  same  is  given  by  the  thuj  one- 
containing  oils  of  absinthe,  thuja,  sage,  and  Artemisia 
b'irrelieri.  All  other  essential  oils  examined  give  yello ,v 
or  whitish  precipitates,  except  citral,  which  affords  an 
orange-red  precipitate.  It  is  readily  distinguished  from 
the  thujone  precipitate  by  treatment  with  ether,  which 
removes  the  colour  from  the  former,  and  itself  becomes 
yellow ;  whereas  the  thujone  precipitate  forms  a  red 
deposit  at  the  bottom  of  the  ether.  If  definite  results 
are  not  obtained  directly  from  the  distillate,  the  liquid 
may  be  shaken  with  ether ;  after  separating  and  distilling 
off  that  solvent,  the  residue,  dissolved  in  alcohol,  may 
be  tested  as  above. — J.  O.  B. 

Ucllomen,  basic  bismuth  dibromohydroxynaphllioale 
[ Iodoform  substitute].  G.  Richter.  Apoth.-Zeit.,  1908, 
23,  600. 

,3-Hydroxysaphthoic  acid  in  acetic  acid  solution  is 
brominated,  and  the  resulting  dibromohydroxynaphthoic 
acid  converted  into  the  basic  bismuth  salt  by  heating  with 
bismuth  hydroxide.  It  forms  a  fine,  yellow,  odourless, 
insoluble  powder,  unaffected  by  heating  to  110°  C.  It  is 
introduced  as  a  substitute  for  iodoform. — J.  O.  B. 

Indoform,  so-called   salicylic   acid-methylene   acetate.        G. 
Frerichs.     Apoth.-Zeit.,  1908,  23,  641—643. 

"  boOTOBM  "  which  has  been  introduced  as  a  definite 
compound,  salicylic  acid-methylene  acetate,  is  found  to 
be  merely  a  mixture  of  1  part  of  salicylic  acid  with 
2  parts  of  acetylsalicylic  aeid,  moistened  with  a  little 
formaldehyde  solution,  dried,  and  then  perfumed  with  a 
faint  trace  of  methyl  salicylate. — J.  O.  B. 


IHmethyUjlyoxime  ;     Preparation  of [jor  use   in  the 

determination  of  nickel].  A.  Gandarin.  J.  prakt. 
Chem.,  1908,  77,  414-416. 

In  view  of  the  use  of  dimethylglyoxime  for  the  detection 
and  determination  of  nickel  (this  J.,  1907,  1217),  the 
author  has  devised  a  method  for  its  preparation.  850  grins. 
of  commercial  methylethyl  ketone  are  mixed  with  30  c.c. 
of  hydrochloric  acid  of  sp.  gr.  Id9,  and  1  litre  of  amyl 
nitrite  is  allowed  to  run  in  slowly  with  vigorous  stirring. 
This  takes  about  H  hours  and  the  temperature  should  be 
kept  below  40° — 50°  C.  When  the  reaction  is  over, 
soil  grins,  of  ice  are  added,  followed  by  878  grms.  of  sodium 
hydroxide  in  800  c.c.  of  water,  and  the  mixture  shaken  for 
half-an-hour.  After  standing,  the  layer  of  amyl  alcohol 
is  removed,  and  the  aqueous  liquid  extracted  twice  with 
ether.  100  c.c.  of  the  alkaline  liquid  are  treated  with 
the  calculated  amount  of  hydroxylamine  hydrochloride, 
and  the  dimethylglyoxime  collected  and  weighed.  If 
the  original  volume  of  the  alkaline  liquid  is  v  c.c,  a  grms. 
the  weight  of  dimethylglyoxime  obtained  from  the  100  c.c, 
the  amount  of  hydroxylamine  hydrochloride  in  grms. 
required  for  the  remaining  liquid,  is  given  by  the  expression 

J  inosnn — — '  ^"S  weight  of  hydroxylamine  hydro- 
chloride is  dissolved  in  a  little  water,  added  to  the 
alkaline  liquid,  and  the  whole  warmed  on  the  water- 
bath  for  an  hour.  The  liquid  is  acidified  with  acetic 
acid,  and  the  dimethylglyoxime  separated  at  the 
pump,  washed,  and  dried.  As  thus  produced  it  is  suffi- 
ciently pure,  but  if  necessary,  can  be  recrystallised  from 
alcohol.  About  650 — 700  grms.  can  be  obtained  from 
the  quantities  of  raw  materials  given  above.  Dimethyl- 
•dyoxime  will  show  the  presence  of  0-0025  mgrrn.  of  nickel 
(5  c.c  of  a  solution  of  strength  1  :  2,000,000).  It  will 
also  detect  0-1  mgrm.  of  nickel  in  the  presence  of  5000  times 
this  amount  of  cobalt. — F.  Shdn. 

Benzoic  and  cinnamic  acids  ;  Separation  of .    A.  W.  K. 

de  Jong.  Pharm.  Weekblad,  1908,  45,  1115—1116. 
Chem.  Zentr.,  1908,  2,  1293. 

The  author  states  that  the  method  proposed  by  Scheringa 
(this  J.,  1907,  1069)  cannot  yield  satisfactory  quantitative 
results,  as  by  the  oxidation  of  cinnamic  acid  with 
permanganate,  considerable  quantities  of  benzoic  acid  are 
formed  in  addition  to  benzaldehyde. — A.  S. 

Hydroijenation ;     Equilibria    of .      SI.    Padoa    and 

U.  Fabris.  Atti  R.  Accad.  dei  Lincei  Roma,  1908,  [51, 
17,  L,  111—115;  II.,  125—132.  Chem.  Zentr.,  1908, 
1,  1395;    2,  1103—1104. 

From  a  study  of  the  action  of  nickel  and  hydrogen  on 
various  hydrocarbons  at  different  temperatures,  the 
following  conclusions  are  drawn : — (1).  In  the  dehydrogena- 
tion  of  monocyclic  and  polycyclic  hydrogenised  hydro- 
carbons, gaseous  hydrocarbons  are  formed  to  some  extent. 
If  a  hydrocarbon  yields  several  hydrogenation  products, 
the  most  highly  hydrogenised  one  is  most  readily  decom- 
posed in  this  manner.  Of  the  hydrocarbons  examined, 
tetra-  and  di-hydrophenanthrene  yielded  no  hydrocarbon 
decomposition  products  even  under  increased  pressure, 
and  tetrahydronaphthalene  did  not  under  atmospheric 
pressure.  (2).  The  decomposing  action  of  nickel  is 
influenced  by  pressure.  For  instance,  at  atmospheric 
pressure,  tetrahydronaphthalene  is  simply  de-hydrogenised 
with  liberation  of  hydrogen,  whereas  under  a  pressure  of 
3  atmos.,  gaseous  hydrocarbons  are  formed.  (3).  The 
several  hydrogenation  products  of  a  hydrocarbon  can  each 
be  obtained  from  the  most  highly  hydrogenised  product 
by  the  action  of  nickel  at  a  definite  temperature,  but  it 
is  not  possible  to  effect  a  gradual  progressive  splitting-off 
of  hydrogen.  In  almost  all  cases  de-hydrogenation  begins 
at  a  higher  temperature  than  hydrogenation.  Under 
atmospheric  pressure,  hydrogenation  and  de-hydrogenation 
are  distinct  processes  ;  in  most  cases  nickel  can  effect- 
either  reaction,  but  on  certain  compounds,  the  nickel  acts 
only  in  one  way.  Under  increased  pressure,  the  two  limits 
of  temperature,  viz.,  the  highest  at  which  hydrogenation 
is  possible,  and  the  lowest  at  which  de-hydrogenation  takes 
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place,  are  closer  together,  and  under  certain  conditions, 
the  two  processes  may  proceed  simultaneously  until 
equilibrium  is  attained. — A.  S. 

Oxalate*  of  the    rare-earth   metals;    Solubility  of in 

solutions  of  uranyl  salts.     0.  Hauser,     Z.  anal.  ('hem.. 
1908.  47.  677—680. 

Solutions  of  uranyl  salts  dissolve  the  oxalates  of  the 
rare-earth  metals,  even  in  the  cold,  and,  on  standing, 
sparingly  soluble  complex  uranyloxalates,  such  as 
3rU0.2(COO)4]Ce,,5H20,  separate.  In  the  presence  of 
large  quantities  of  uranyl  salts,  therefore,  the  quantity 
of  oxalic  acid  (or  ammonium  oxalate)  used  for  the 
separation  of  the  rare-earth  metals  as  oxalates  must 
be  sufficient  to  providefor  the  reaction:  U02"  +  2(CO()).:" 
=  UOo(COO)4".  In  order  to  prevent  complications,  due 
to  reduction  of  sexavalent  to  quadrivalent  uranium,  the 
reacting  mixture  should  not  be  exposed  for  long  to  full 
daylight. — F.  Sodn. 

Gases    of    the    atmosphere    non-liquefiable    in    liquid    air; 

Analysis  of .     F.   Bordas  and  Touplain.     Compt. 

rend.,  1908,  147,  591—594. 

The  residual  gases  obtained  by  cooling  atmospheric  air 
in  liquid  air,  were  purified  by  passage  through  tubes 
containing  charcoal  and  immersed  in  liquid  air.  The 
residue  thus  obtained,  was  found  to  consist  of  neon  and 
helium.  A  number  of  new  lines  was  discovered  in  the 
gpectrum  of  neon. — L.  E. 

Origanum  oil  in  Cyprus.     Bd.  of  Tr.  J..    Oct.    29,    1908. 
[T.R.] 

The  annual  report  of  the  Director  of  Agriculture  for 
the  year  1907-8  states  that  the  former  contract  for  the 
distillation  of  origanum  oil  having  terminated,  a  new 
agreement  was  entered  into  for  five  years  with  another 
contractor.  The  forest  area  in  which  the  collection  of  the 
origanum  plant  may  be  made  has  been  increased,  and  there 
is  a  prospect  of  a  correspondingly  larger  yield  of  oil. 
The  total  quantity  distilled  in  1907  was  636  okes,  or  about 
170(5  lb.  Owing  to  some  delay  in  starting  work,  the 
quantity  of  oil  extracted  fell  short  of  what  might  otherwise 
have  been  obtained.  It  is  pointed  out  that  the  Cyprus 
origanum  oil  contains  a  good  percentage  of  carvacrol, 
a  valuable  constituent  which  is  not  difficult  to  extract. 
Efforts  will  be  made  during  the  year  to  put  a  small 
quantity  of  this  on  the  market. 

Vacuum  sublimation  ;    Practical  studies  on -.     See  I. 

I'atkmts. 

Secretions  from  the  thyroid  or  other  organs;    Preparation 

of .     E.  Hoennicke,  Dresden,  Germany.     Eng.  Pat. 

27,023,  Dec.  6,  1907.     Under  Int.  Conv.,  Dec.  17,  1906. 

'In  1:  patent  relates  to  the  obtainment  of  the  inner  secretions 
of  t  lie  thyroid  glands,  etc.,  in  a  pure  state,  free  from  cellular 
albumin,  the  methods  used  being  based  on  the  difference 
between  the  colloidal  properties  of  the  contents  of  the 
vesicle  on  the  one  hand  and  the  cellular  albumin  on  the 
other  hand.  The  methods  proposed  arc  described  in 
detail.  They  consist  briefly  in  : — (1).  Subjecting  macera- 
tions of  the  organs  in  "  physiological  "  common  salt 
solution  to  treatment  with  certain  mediums  having  a 
coagulating  effect  on  the  cellular  albumin  only.  (2). 
Heating  macerations  of  the  organs  gradually  almost  to 
the  boiling  point,  and  then  allowing  them  to  cool  slowly. 
(3).  Heating  macerations  of  the  organs  to  blood  tempera- 
tore  after  subjecting  them  to  a  treatment  favourable  to 

the.  coagulation   of  cellular  albumin,  e.g.,  adding  suitable 

colloids,  agitating,  or  passing  carbon  dioxide  or  an  electric 
current  through  them.  (4).  Filtering  the  macerations 
through  precipitated  oollular  colloids  of  the  organs  being 
treated     OI     similar     colloids     having     the     same     effect. 

(6).  Effecting  the  coagulation  of  the  cellular  colloid  in 
the  organ  itself  and  especially  in  the  outer  layers  of  the 

same,  by  treating  the  organs  with  hot  wafer,  alcohol,  etc., 


and  subsequently  extracting  the  inner  secretions  by  placing 
the  organs  in  a  "  physiological  "  common  salt  solution. 

—A.  S. 

Colloidal  elements  ;  Process  of  peplisating .     H.  Kuzel, 

Baden,  Austria.     U.S.  Pat.  899,875,  Sept.  29,  1908. 

See   addition   of   March   8,    1907,    to   Fr.    Pat.   371,799  ; 
this  J.,  1907.  1029.— T.  F.  B. 

Chlorucetic   ether    [ester];     Process   of   making .     ('•. 

Imbert,    Nuremberg,    Germany.     U.S.    Pat.    901,009, 
Oct.  13.  1908. 

See  Eng.  Pat.  5013  of  1907  ;   this  J.,  1907,  637.— T.  F.  B. 

Diformin  ;     Process   of   producing .     S.    von   Kapff, 

Boxgraben-Aachen,      Germany.        U.S.    Pat.    901,298, 
Oct.  13,  1908. 

See  Eng.  Pat.  28,723  of  1907  ;  this  J.,  1908,  356.— T.  F.  B. 

Terpene  esters  ;   Process  of  making .     A.  A.  Shukoff, 

St.  Petersburg.     U.S.  Pat,  900,316,  Oct.  6,  1908. 

See  Fr.  Pat.  369,794  of  1906  ;   this  J..  1907,  223.— T.  F.  B. 


XXL— PHOTOGRAPHIC     MATERIALS     AND 
PROCESSES. 

Selenium  ;  Influence  of  moisture  on  the  electrical  properties 
of .     C.  Ries.     See  XI A. 

Patent. 

Pictures   and   photographic   printing    plates ;     Process   of 

producing .     W.  Triepel,  Berlin.     U.S.  Pat,  901,218, 

Oct.  13,  1908. 

See  Eng.  Pat,  19,889  of  1907  ;  this  J.,  1908,  140.— T.  F.  B. 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Patents. 

Nitrocelhdose  explosives;  Art  of  producing  gelatinised 
— .  G.  H.  Wadsworth.  Lyndhurst.  U.S.  Pat. 
899,577,  Sept.  29,  1908. 

See  Eng.  Pat.  16,492  of  1907  ;  this  J.,  1908,  297.— T.  F.  B. 

Explosive  ;    Smokeless .     M.   Abelli,   Turin,   Assignor 

to    Dinamite    Nobel    Soc.    Anon.      U.S.    Pat,    899,855. 
Sept,   29,    1908. 

SEKEng.  Pat.  21,529  of  1905  ;  this  J.,  1906, 1119.— T.  F.  B. 


XXIII.     ANALYTICAL    CHEMISTRY. 
APPARATUS. 

Patents. 

Combustible   gases:     Apparatus  for  detecting  tin-   presence 

of .     I!.  Sefton-Jones,   London.     From  Eartmann 

und  lira un    Akt.   ( ies.,    Frank! 'nit    a/Main,   Germany, 
and   E.   A.  della  Santa,    Brussels.     Eng.   Pat.    16,670, 

Ant;.  S,  1908. 
'I'm;  apparatus  tor  detecting  the  presence  ol  combustible 

gases  in  the  at  inosphcrc  comprises  a  source  of  heat.  \  arviug 

in  Intensity  »  d  h  the  nature  ol  the  surrounding  atmosphere, 

and  a   resistance  subjected  to  the  action  of  this  source  ol 
heat,   together  with    means  for  indicating  changes   in   the 
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magnitude  of  the  resistance.  The  source  of  heat  may  be 
either  a  flame  or  a  catalytic  agent,  the  former  responding 
not  only  to  combustible  gases  l>nt  to  inert  gases  in  the 
atmosphere,  whilst  the  catalytic  agent  indicates  only 
combustible  gases.  The  flame  is  covered  by  a  mantle 
or  chimney  provided  with  laterally  extending  vanes  to 
assist  radiation.  Tt  is  connected  with  a  mantle  above  it 
which  is  wound  with  wire  and  which,  in  combination 
with  a  galvanometer,  constitutes  a  resistance-thermometer. 
The  flame  varies  in  height  according  to  the  composition 
of  the  atmosphere  and  thus  varies  the  temperature  of  the 
resistance-coil.  A  compensating-resistance  may  be  in- 
cluded to  allow  for  changes  in  temperature  of  the  outside 
air.— J.  F.  B. 

•  :  Apparatus  for  analysing .     H.  J.   Westover, 

New  York.     U.S.  Pat'.  899,774,  Sept.  29,  1908. 

The  gas  is  withdrawn  from  the  furnace  flue  by  a  partial 
vacuum  created  in  a  measuring  chamber.  When  the 
latter  is  filled,  the  connection  to  the  Hue  is  shut  oil  and  the 
gas  is  forced  into  an  absorbing  chamber.     The  liquid  in 

the  latter  i.s  in  connection  with  a  displacement  chamber  in 
which  a  Moat  is  arranged  which  rises  to  a  greater  or  lesser 
extent,  depending  upon  the  proportion  of  gas  absorbed.  A 
pen  attached  to  the  float  records  the  percentage  of  gas 
absorbed  as  soon  as  the  whole  of  the  gas  from  the  measuring 
chamber  has  been  forced  into  the    absorbing  chamber. 

— W.  H.  C. 

)  ;    Process  and  apparatus  for  the  determination  of  the 

calorific  power  of .     Salau  und  Birkholz.     Fr.  Pat. 

389,033,  April  25,  1908. 

The  temperature  of  the  flame  of  a  gas  is  a  function  of  its 
calorific  power  and  of  the  quantity  and  temperature  of 
the  air  supplied  to  support  combustion.  The  process 
claimed  consists  in  heating  a  metallic  body  by  means  of  a 
flame  fed  by  the  gas,  and  measuring  the  elongation  of  the 
body,  the  air  necessary  for  combustion  being  aspirated  b\ 
the  draught  produced  in  the  chimney  and  being  heated 
by  contact  with  the  walls  of  the  chimney.  The  apparatus 
comprises  a  chamber  in  which  the  flame  burns  below  the 
measuring  body,  the  lower  part  of  the  chamber  being 
Bwept  by  fresh  air  and  the  upper  part  by  the  products  of 
combustion  which  escape  by  a  special  chimney.  The 
indicating  and  registering  devices  rest  on  a  pillar  and  arc 
raised  above  their  supports  at  a  low  temperature,  but  are 
free  to  swing  on  their  supports  when  the  temperature 
rises  above  a  certain  point. — J.  F.  B. 

IX  ORGANIC— Q  UALITA  TI VE. 

Uranium  and  cadmium ;  New  differential  reaction  for 
.     P.  Lemaire.     Rep.  Pharm.,  1908,  20,  433—434. 

A  reagent  is  prepared,  immediately  before  use,  by  mixing 
5  c.c.  of  caustic  soda  solution  of  sp.  gr.  1-332.  with  95  c.c 
of  5  per  cent,  thiosinamine  solution.  Two  or  three  drops 
of  the  solution  to  be  tested  are  boiled  with  3  or  4  c.c.  of 
this  reagent.  In  the  presence  of  salts  of  either  cadmium 
or  uranium,  a  yellow,  permanent  precipitate  will  be 
obtained.  Under  similar  conditions,  the  commoner  metals. 
alkaline-earths,  and  alkalis,  give  no  reaction.  When  a 
positive  reaction  is  thus  obtained,  cadmium  may  be 
precipitated,  in  the  nana]  manner,  from  hydrochloric  acid 
solution  by  means  of  hydrogen  sulphide,  and  uranium  by 
ammonium  snlphydrate  reagent. — J.  O.  B. 

IN  ORG  A  NIC—Q  UA  NT  IT  A  TI  VE. 

Sodium  thiosulphate  ;  Action  of on  potassium  per- 
manganate in  alkaline  solution.  Kiliani.  Chem.-Zeit., 
1908,  32,  1018. 

Reinhje  (Z.  anal.  Chem.,  9.  39)  described  a  method  of 
titrating  permanganate  in  alkaline  solution  based  on  the 
following  equation  : — 

•_'  KMnl ),  +  0Xa.,S,O3  +  4H20  =  3\a.,S4()(;  +  2Mn02  +  2KOfl 
+6NaOH. 


It  was  found  by  Herm  that,  in  practice,  only  one-eighth 
of  the  amount  of  thiosulphate  required  by  the  above 
equation  was  necessary  for  the  docolorisation  of  alkaline 
potassium  permanganate.  The  author's  experiment  a 
investigations  have  confirmed  Herm's  statement.  The 
thiosulphate  is  not  converted  into  tetrathionate,  but  is 
oxidised  to  sulphate,  as  in  the  equation: 

8KMn04  +  3Na2S,>03  +  H20  =  3Na2S04  +  3K2S04 
+2KOH  +  8MnO, 

— C.  A.  M. 

Sulphocyanides    [thiocyanates]   and   ferrocyanides,   etc.,  in 
cyanide  solutions  containing  copper  ;    Determination  of 

.     L.  M.  Green.     Trans.  Inst.  Min.  and  Met.,  Oct., 

1908.     [Advance  proof.] 

In  the  cyanide  treatment  of  silver  and  gold  ores,  the 
determination  of  ferrocyanides  and  sulphocyanides  in 
the  working  solutions  is  complicated  by  the  presence 
of  copper  compounds.  As  cupric  and  cuprous  double 
cyanides  reduce  potassium  permanganate,  the  titration 
of  the  cyanide  solution  by  this  reagent  indicates  the 
reducing  power  of  ferrocyanides  and  sulphocyanides 
plus  that  of  the  copper  compounds.  Copper  also  interferes 
with  the  separation  of  sulphocyanides  and  ferroc  van  ides, 
some  cuprous  sulphocyanide  being  precipitated  with  the 
Prussian  blue.  The  following  solutions  for  determining 
sulpho-  and  ferrocyanides,  etc.,  in  cyanide  solutions 
containing  copper,  are  required.  Standard  solutions  : — 
Silver  nitrate — 13-05  grins,  of  the  salt  in  1  litre  of  water. 
Mercuric  chloride— 20-846  grms.  of  HgCl2  in  1  litre. 
jV/10  permanganate.  Approximate  solutions  : — Sulpho- 
cyanide to  approximately  equal  permanganate.  Zinc 
sulphate  solution — 10  per  cent.  ZnS04,7H20.  iV/10 
ferrocyanide — 42-2  grms.  K4FeCy,5,3H20  in  the  litre. 
The  scheme  suggested  for  the  separate  estimation  of 
these  various  double  cyanides  is  as  follows.  (1).  Take 
10  c.c.  of  the  solution,  add  a  small  crystal  of  potassium 
iodide  and  a  little  sodium  hydrate  solution  and  titrate 
with  a  1-305  per  cent,  silver  nitrate  solution,  till  there 
is  a  permanent  yellowish  cloudiness ;  the  result  called 
"  a "  c.c.  represents  the  alkali  cyanide  plus  the  zinc 
potassium  cyanide,  in  terms  of  potassium  cyanide. 
(2).  Dissolve  a  small  crystal  of  potassium  iodide  in  a 
few  c.c.  of  water,  and  add  5  c.c.  of  an  approximately 
N/10  solution  of  potassium  ferrocyanide  and  a  pinch 
of  sodium  bicarbonate.  Add  a  2-0846  per  cent,  solution 
of  mercuric  chloride,  drop  by  drop,  till  there  is  just  a 
permanent  red  precipitate.  To  this  add  10  c.c.  of  the 
cyanide  solution  and  titrate  with  the  mercuric  chloride 
until  there  is  a  permanent  red  colour.  The  result,  called 
"  b "  c.c,  represents  potassium  cyanide  equivalent  to 
the  alkali  cyanide  plus  the  zinc-potassium  cyanide,  plus 
the  cuprous-potassium  cyanide,  plus  J  of  the  cupric- 
potassiurn  cyanide.  If  silver  be  present  in  large  amount, 
the  cyanide  combined  with  it  must  be  calculated  and 
deducted  from  "  b."  (3).  Take  10  c.c.  of  the  cyanide 
solution,  add  20  c.c.  of  a  solution  of  potassium  sulpho- 
cyanide, approximately  equivalent  to  iV/10  permanganate, 
and  5  c.c.  of  a  10  per  cent,  zinc  sulphate  solution. 
Titrate  with  the  standard  mercuric  chloride  solution 
until  the  precipitate  becomes  permanently  but  faintly 
yellow.  The  result,  called  "  c  "  c.c,  represents  potassium 
cyanide  equivalent  to  the  alkali  cyanide,  plus  the  zinc- 
potassium  cyanide,  plus  half  of  the  cupric-potassium 
cyanide.  (4).  Acidify  about  10  c.c.  of  water  very  strongly 
with  sulphuric  acid,  cool,  and  add  10  c.c.  of  AVIO 
potassium  permanganate  solution.  Titrate  with  the 
cyanide  solution  and  calculate  the  reducing  power  of 
10  c.c.  in  terms  of  permanganate.  The  result,  called 
"  d "  c.c,  gives  the  amount  of  permanganate  reduced 
by  the  sulphocyanide,  plus  the  ferrocyanide,  plus  the 
whole  of  the  copper.  Sulphides  or  organic  matter,  when 
present,  must  be  removed  before  testing  or  must  be 
estimated  and  allowed  for.  (5).  To  25  c.c.  of  the  solution, 
add  5  c.c.  of  the  ferrocyanide  solution  and  acidify  with 
sulphuric  acid  ;  add  5  c.c.  of  the  zinc  sulphate  solution 
and  make  up  to  50  c.c.  Shake  up  and  filter  through  a 
dry  filter.  Titrate  20  c.c  of  the  filtrate  with  the  per* 
manganate ;  the  result,  called  "  e,"  gives  the  amount  of 

D  2 


1086 


NEW    BOOKS. 


[Nov.  16,  1908. 


permanganate  reduced  by  the  sulphocyanide  alone. 
Then  the  percentage  of  alkali  and  zinc  double  cyanide, 
estimated  as  potassium  cyanide  is  "  a  "-=-10.  The  percentage 
of  eupric  double  cyanide  as  potassium  cyanide  is  (c  -a)-=-5. 
The  percentage  of  cuprous  double  cyanide  as  potassium 
cyanide  is  (a  +  2b  -  3c)-j  20.  The  percentage  of  potassium 
sulphocyanide  is  "  e  "  i  X  0-01 G2.  The  percentage  of  potassium 
ferrocyanide  is 

{d-[(2b-a-c)-=-2-6]-e}    X  0-422. 

The  percentage  of  total  copper  is  (2b  -  a  -  c)-f-40-9. 
The  author  gives  equations  and  explanations  of  the 
various  reactions. — F.  R. 

Chromic  and  vanadic  acids  in  the  presence  of  one  another ; 
Iodometric  determ motion  of .     G.  Edgar.     See  VII. 

Potassium  ferrocyanide  ;    Volumetric  determination  of . 

H.  Bollenbach.     See  VII. 

Antimony  or  lead  compounds  containing  oxygen  ;   Analysis 
of .     F.  Jacobson.     See  XIIIC 

Dimethylglyoxime ;    Preparation   of [for   use   in   the 

determination  of  nickel].     A.  Gandarin.     See  XX. 

ORG  A  NIC—Q  UALITATI VS. 

Sesame  oil ;    Colour  reactions  of with  aromatic  alde- 
hydes and  sugars.     C.  Fleig.     See  XII. 

Adrenine  (adrenaline) ;    Some  specific  reactions  lor . 

G.  Comessatti.     See  XX. 

Thujone  ;     Detecting in    liqueurs   [or  essential-  oils]. 

L.  Duparc  and  A.  Monnier.     See  XX. 

ORGANIC— QUANTITATIVE. 


Mineral  oils  ;  New  values  in  the  analysis  of 
ling.     See  III. 


Colophony  ;    Determination  of  ■ — — 
See  XllIB. 


.     R.  Kiss- 
in  shellac.    C.  Ahrens. 


Maple  products  ;  Lead  value  of .     A.  P.  Sy.     See  XVI. 

Yeasts  ;   Biological  analysis  and  sampling  of  brewery . 

F.  Stockhausen  and  W.  Coblitz.     See  XVII. 

Succinic  acid  ;    Determination  of in  fermented  liquids 

in  presence  of  other  fixed  and  volatile  acids.     E.  Pozzi- 
Escot.     See  XVII. 

Belladonna   and   hyoscyamus   extracts ;     Determination   of 
alkaloids  in .     E.  Rupp  and  A.  Zinnius.     See  XX. 

Benzaldehyde ;     Colorimetric    determination    of in 

almond  extracts.     A.   G.   Woodman  and  E.   F.   Lyford. 
See  XX. 

Benzoic  and  cinnamic  acids  ;  Separation  of .      A.  W.  K. 

de  Jong.     See  XX. 


New   Books. 

Tmk  Structure  (IF   IMK  W(»OI,  FlHRE,  AND   ITS   RELATION 

to  the  Use  of  Wool  fop.  Technical  Purposes.  By 
F.  H.  Bowman,  D.Sc,  <<<•.  Macmillan  &  Co.,  \A<\.. 
St.  Martin's  Street,  London.     1908.     Price  8s.  (id.  net. 

Small  8\o  volume,  containing  4(W  juices  of  subject- 
matter,  with  a  frontispiece  and  78  illustrations,  Bome  of 
which  are  coloured.     There  are  also  a  glossary  of  terms 

Died   in   the   Work,  and   .hi   alphabetical   index.      The  1c.\l 


is  classified  as  follows : — I,  French  and  British  methods 
of  treating  wool.  Attention  to  breed  in  sheep.  Import- 
ance in  selection  of  raw  material,  etc.  II,  Classification 
of  fibres.  Ill,  Structure  of  the  skin.  IV,  Origin  and 
development  of  the  hair.  V,  Variations  in  hair  structure. 
VI,  History,  classification,  and  varieties  of  sheep  and 
goats.  VII,  Classification  and  description  of  foreign 
sheep.  VIII,  Sheep  and  wool  culture.  IX,  Mechanical 
structure  of  the  wool  fibre.  X,  Chemical  composition 
of  wool.  XI,  Action  of  reagents  upon  wool.  XII, 
Qualities  and  varieties  of  wool  and  their  distinctions. 
XIII,  Strength  and  testing  of  worsted  yarns.  XIV, 
Theory  of  dyeing  and  colour.  XV,  Method  of  analysis 
and  detection   of  various  fibres. 

Les  densites  des  Solutions  Sucrees  a  Differentes 
Temperatures.  Calculees  par  D.  Sidersky.  Friedr. 
Vieweg  et  tils,  18,  Vor  der  Burg,  Brunswick.  1908. 
Price  3  fr.  50.  H.  Dunod  et  E.  Piuat,  49.  Quai  des 
Grands-Augustins,   Paris. 

Large  8vo  volume,  containing  21  pages  of  subject-matter, 
followed  by  25  pages  entirely  devoted  to  specific  gravity 
tables,  and  classified  as  Part  I,  and  Part  II.  The  contents 
of  the  book  are  written  both  in  French  and  German 
and  arranged  in  alternate  pages  or  columns,  the  subject- 
matter  consisting  of  explanatory  matter  referring  to 
the  tables,  which  give  the  percentages  of  pure  sugar 
contained  in  solutions  of  given  specific  gravities,  and 
under  varying  temperatures. 

Jahresbericht  uber  die  Untersuchungen  und 
fortschritte  auf  dem  gesamtgebiete  der 
Zuckerfabrikation.  Begriindet  von  Dr.  K.  Stammer. 
Herausgegeben  von    Dr.    Joh.    Bock.      47,    Jahrgang, 

1907.  Friedrich    Vieweg    und    Sohn,     Braunschweig. 
190S.     Price  M.16. 

8vo  volume,  containing  334  pages  of  subject-matter, 
and  alphabetical  indexes  of  subjects  and  names  of  authors 
etc.  The  subject-matter  is  classified  as  follows : — 
I,  Agricultural. — (a),  Soils,  manures,  beet-roots,  etc. 
(b),  Beetroot  pests  and  maladies.  II,  Technical. — 
(«),  Preparation  of  the  crude  sugar.  (b),  Preparation 
of  refined  sugar,  (r),  Desaccharifying  the  molasses. 
(d),  Steam  raising  and  utilising  to  best  advantage, 
(e),  Purification  of  effluents,  waste  waters,  etc.  Ill, 
Chemical. — (a),  Scientific  and  technical  methods  of 
investigation.  IV,  Patent  Rights  in  the  Sugar 
Industry.     V,  Statistical  and  Legal. 

Cyanide  Processes.  By  E.  B.  Wilson.  Fourth  Edition, 
revised  and  enlarged.     John  Wiley  and  Sons,  New  York. 

1908.  Price     $1.50.     Chapman    and    Hall,    Limited, 
London. 

12mo  volume,  containing  238  pages  of  subject-matter, 
and  the  alphabetical  index.  There  are  26  illustrations. 
The  text  is  subdivided  and  classified  as  follows : — 
I,  Ores  suitable  for  cyanide  processes.  II,  Potassium 
cyanide  and  oxygen.  Ill,  Chemistry  of  the  process. 
IV,  Laboratory  tests.  V,  Plants  for  cyaniding.  VI, 
Leaching  the  ore.  VII.  Precipitating  gold  from  cyanide 
solutions.  VIII,  Treatment  of  bullion.  IX,  Treatment 
of  concentrates  and  slimes.  X,  Electricity  applied  to 
cyaniding.  XL  Electrodes.  XII,  The  current.  XIII, 
.Anodes.  XIV,  Cathodes.  XV,  Siemens-Halske  and 
Peletan-Clerici      processes.  XVI.    Cyaniding     slimes. 

Appendix.  Instructions  how  to  proceed  with  a  case  of 
cyanide  poisoning  in  tin'  absence  <>f  medical  treatment. 

METALLURGY.  A  Condensed  Treatise  for  the  Use 
of  College  Students  and  any  desiring  a  General 
Knowledge    of    tho    Subject.  By    Hknky    Wysok. 

Assistant    Professor    of    Analytical    Chemistry    and 
Metallurgy     in     Lafayette     College.      The     Chemical 
Publishing  Co..    Easton,   Pa.     Williams  and    Normal 
14,  Henrietta   Street,  Coveni   Garden,   London,   \Y.( 
1908.     Price  12s.6d  net 

s\o   volume,   containing   294    pages    of    subject-matte 
with   ss   illustrations,   and   an   alphabetical   imli\.     Tin 
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subject-matter     is     classified     as     follows: — I,    Physic  1 

Sroperties  oj    the  metals.       II.  Refractory  materials  and 
axes.  III.   Acid     materials.  IV,    Basic    materials. 

V.  Neutral  materials.  VI.  Fluxes.  VII.  Theory  of 
combustion       and        thermal      measurements.  Vlll. 

Natural  fuels.  IX.  Prepared  fuels.  X.  Ore  dressing. 
XI.  Furnaces.  XII.  Iron.  Ores  and  properties.  XI 11. 
Iron  smelting.  Cast  and  wrought  iron,  etc.  2LLV,  Steel. 
Cementation  and  crucible  process,  etc.  Methods  of 
treatment.  XV,  Copper.  Ores,  properties.  Smelting, 
etc.  XVI.  Extraction  by  wet  method.  XVTI,  Copper 
refining.  Electrolytic  process.  XVIII,  Lead.  Ores,  etc. 
Smelting  and  refining.  XIX.  Zinc.  Ores.  Smelting,  etc. 
XX.  Tin  and  mercury.  XXI,  Silver.  Ores.  Extraction, 
etc.  XXII,  Gold.  Extraction  and  refining.  XXIII, 
Xickel,  aluminium,  manganese,  and  rarer  metals 
XXI V.  Alloys.  Preparation  and  manufacture.  XXV, 
Welding.     Plating. 


Tbade    Records    Committee.      Report.      [Cd.   4,345.1 
Price  Id. 

Thts  is  the  report  of  the  Committee  appointed  by  the 
Board  of  Trade  to  consider  and  report  how  far  any  change 
is  desirable  in  the  form  in  which  the  trade  accounts  of 
the  United  Kingdom  are  published  as  regards  the  countries 
from  which  imports  are  received  and  to  which  exports 
are  sent. 

The  committee  recommend  : — 

1.  That  legislative  power  be  sought  to  require  importers 
to  declare  upon  their  entries,  in  addition  to  the  place  of 
shipment  of  imported  goods,  the  places  whence  the  goods 
were  first  consigned  to  the  United  Kingdom ;  and  to 
require  exporters  to  declare  upon  their  specifications 
the  places  of  final  destination  of  exported  goods,  so  far 
as  they  know  them. 

2.  That  Clause  41  of  the  Customs  Consolidation  Act, 
1876,  should  be  expressly  repealed,  and  that  legislative 
sanction  be  sought  to  a  provision  empowering  the 
Commissioners  of  Customs  to  vary  the  forms  of  entry 
and  specification,  and  the  nature  of  the  information 
required  in  regard  to  imports  and  exports  as  they  may 
deem  necessary  from  time  to  time. 

3.  That,  from  and  after  the  beginning  of  1909,  the 
scope  of  the  Monthly  Accounts  of  Trade  and  Navigation 
be  altered  so  that  they  may  show  the  imports  into  this 
country  according  to  the  countries  from  which  they  were 
first  consigned  to  the  United  Kingdom,  instead  of 
according  to  the  countries  from  which  they  were  shipped 
direct  to  the  United  Kingdom,  as  hitherto,  and  the 
exports  from  this  country  according  to  the  countries  of 
final  destination  (so  far  as  known)  without  regard  to 
whether  such  final  destination  be  an  inland  country  or 
not. 

4.  That  the  import  sections  of  Vols.  I.  and  II.  of  the 
Annual  Statement  of  Trade  for  1908  and  subsequent 
years  be  based  in  the  same  way  upon  the  countries  whence 
the  imported  goods  were  consigned  to  the  United  Kingdom, 
and  the  export  sections  (both  of  United  Kingdom  produce 
and  of  Foreign  and  Colonial  produce)  upon  the  countries 
of  final  destination,  so  far  as  known,  whether  or  not  they 
have  a  seaboard. 

5.  That,  commencing  with  the  Annual  Statement  of 
Trade  for  1908,  a  Supplementary  Volume  be  compiled  and 
published  showing  the  imports  into  the  United  Kingdom 
according  to  the  old  method  of  countries  of  shipment, 
and  the  changes  which  would  have  been  introduced  into 
the  export  records  had  they  continued  to  be  compiled 
in  the  old  form,  i.e.,  of  leaving  countries  without  seaboard 
out  of  account 

6.  That  the  preparation  and  publication  of  such 
Supplementary  Volumes  be  continued  for  a  period  of 
six  years,  i.e.,  up  to  and  including  1913,  and  then  cease. 

7.  That  the  requisite  changes  be  introduced  into  the 
tables  in  the  Statistical  Abstract  for  the  United  Kingdom 
relating  to  imports  and  exports  as  early  and  as  completely 
as  practicable. 


Mines  and  Quarries.  General  Report  and  Statistics 
for  1907.  Part  III.,  Output,  Home  Office,  Sept., 
1908,  Cd.  4313. 
The  total  valuo  of  the  minerals  raised  during  the  year 
amounted  to  £135,279,088.  an  increase  of  £29,436,096 
as  compared  with  1906.  This  increase  is  accounted  for 
by  the  increased  output  of  coal,  and  a  rise  in  the  average 
price  of  coal,  viz.,  from  7s.  3-49d.  per  ton  in  1906  to 
Us.  in  1907.  The  total  output  of  coal,  267,830,962  tons^ 
which  was  the  highest  hitherto  recorded,  and  the  value, 
£120,527,378,  show  increases  of  16,763,334  tons  and 
£28,998,112  respectively  on  the  figures  for  1906.  The 
quantity  of  coal  exported,  exclusive  of  coke  and  patent 
fuel  and  of  coal  shipped  for  the  use  of  steamers  engaged 
in  foreign  trade,  was  63,600,947  tons,  an  increase  of 
more  than  eight  million  tons  on  the  exports  for  1906. 
France  received  over  10  2-3  million  tons,  Germany  over 
10  million  tons,  Italy  over  8J  million  tons,  the  Netherlands 
over  3|  million  tons,  Sweden  over  3  2-3  million  tons, 
and  Russia,  Spain,  Denmark,  Egypt,  and  the  Argentine 
Republic  each  over  two  million  tons.  Adding  the 
2,968,501  tons  exported  in  the  form  of  coke  and  patent 
fuel,  and  the  18,618,828  tons  shipped  for  the  use  of 
British  and  foreign  steamers  engaged  in  foreign  trade, 
the  total  quantity  of  coal  which  left  the  country  was 
85,188,276  tons.  The  amount  of  coal  remaining  for  home 
consumption  was  182,642,686  tons,  or  4-142  tons  per  head 
of  the  population ;  21,119,547  tons  were  used  in  the 
blast  furnaces  for  the  manufacture  of  pig  iron,  as  against 
20,836,795  tons  in  the  previous  year.  Particulars 
relating  to  the  manufacture  of  coke  and  briquettes  for 
the  past  year  are  being  obtained  by  the  Board  of  Trade 
as  part  of  the  census  that  is  being  taken  under  the  Census 
of  Production  Act,  and  will  be  published  later  by  that 
Department.  Of  the  metallic  minerals  raised  in  the 
United  Kingdom,  iron  ore  is  by  far  the  most  important. 
During  the  year  the  output  of  ores  of  this  metal  was 
15,731,604  tons,  valued  at  £4,433,418.  The  ore  yielded 
5,126,949  tons  of  iron,  or  more  than  one-half  of  the 
total  quantity  of  pig  iron  made  in  this  country. 

Journal  of  the  Municipal  School  of  Technology, 

Manchester.  Vol.  I.,  Part  2. 
This  book,  which  is  printed  in  the  Photography  and 
Printing  Crafts  Department  of  the  school,  contains  a 
record  of  investigations  carried  out  in  its  various 
departments.  The  following  is  a  list : — "  Rapid 
cutting  steel,"  by  J.  T.  Nicholson.  "  Some  experiments 
for  determining  the  elastic  and  ultimate  strength  of 
brickwork  pillars  and  pillars  of  Portland  cement  concrete," 
by  W.  0.  Popplewell.  "  The  electrical  discharge  in  air 
and  its  commercial  application,"  by  W.  Cramp  and 
S.  Leetham.  "  Influence  of  certain  reagents  on  the 
tensile  strength  and  on  the  dyeing  properties  of  cotton 
yarn,"  by  J.  Hiibner  and  W.  J.  Pope.  "  The  jointing 
of  pipes  for  drains  and  sewers,"  by  J.  Radcliffe.  "  Asym- 
metric optically  active  selenium  compounds,  and  the 
sexavalency  of  selenium  and  sulphur  :  d-  and  J-phenyl- 
methyl-selenetine  salts,"  by  W.  J.  Pope  and  A.  Neville. 
"  Volumetric  estimation  of  azo  dyes,  nitro  compounds, 
etc.,"  "  Volumetric  estimation  of  indigo,  some  basic 
colours,  and  eosins,"  and  "  Estimation  of  methylene 
blue,"  by  E.  Knecht.  "  Convective  equilibrium  of  a 
•  spherical  mass  of  gas  subject  only  to  the  mutual  gravi- 
tation of  its  parts,"  by  J.  Prescott. 

Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 
Applications. 

21,623.  Brearley.    Indicator  for  determining  the  temper- 
ature  of   heated   objects.     Oct.   13. 
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21,767.  Oudlipp.     Hydro-extractors.     Oct.  15. 

21.904.  Kayser.  Utilising  exhaust  steam  and  waste 
heat,  especially  in  Irvine  and  evaporating  processes.* 
Oct.    Hi. 

22,207.  Lennox,  and  Fraser  and  Co..  Ltd.  Purification 
of  gases.     Oct.  20. 

22,524.  Candy.     Filters.     Oct.  23. 

22.738.  Diederichs.     See  under  X. 

23,001.   Challis.     Filtration.     Oct.   29. 

23,099.  Hoyle  and  Brearley.  Means  for  determining 
the  temperature  of  salt  bath  furnaces.     Oct.  30. 

23.189.  Wtrfley  Mining  Machinery  Co..  Ltd..  and 
Roudebusch.  Apparatus  for  separating  solid  material 
from  liquids.     Oct.  30. 

Complete  Specifications  Accepted. 

23,302  (1907).  Macfarlane  and  Williamson.  Centrifugal 
drying  machines.     Oct.  28. 

23,524  (1907).  Lang.     See  under  II. 

27,645  (1907).  Venter.  Device  for  concentrating  Ives. 
Oct.   28. 

5038  (1908).  Heinz.  Regenerative  retort  furnaces. 
Nov.  4. 

8950  (1908).   Benko.     Production  of  a  vacuum.   Nov.  4. 

10,314  (1908).  Aktiebolaget  Separator,  and  Harje. 
Centrifugal  machines  for  separating  solids  from  liquids. 
Oct.   21. 

11.385  (1908).  Barker  (Albaugh-Dover  Co.).  Centri- 
fugal   liquid    separators.     Nov.  4. 

11.540  (1908).  Mazza  and  de  Murrieta.  Separating  the 
components    of    gaseous    mixtures.     Oct.    28. 

14,680  (1908).  Ados  Ges.,  and  Matzerath.  Mixing 
liquids.     Oct,  21. 

10,917  (1908).  Persoons  and  Persoons.  Centrifugal 
separators.      Oct.   21. 

17.009  (1908).  Schmatolla.     See   under  VII. 


II— FUEL.  GAS.  AND  LIGHT. 
Applications. 

21,597.  Barnes.     See   under   III. 

21.058.  Thomas.     Incandescent  gas  mantles.     Oct.  13. 

21,060.  Schimming.  Gas  generators.  [Ger.  Appl., 
<)H.    14,  1907.]*     Oct.  13. 

21,703.  Burkheiser.  Purifying  and  obtaining  by- 
products from  gases  obtained  by  dry  distillation  or 
gasification       |  Addition  to  No.  20,920  of  1908.]*     Oct.  14. 

22,033.  Zindler.  I'tilising  bituminous  brown'  coal 
and  peat  in  making  fuel  briquettes  and  briquettes  for 
smelting  purposes.*     Oct.  17. 

22,049.  Roberts.  Manufacture  of  illuminating  •  gas. 
Oct.   19. 

22,114.   Keeble.     Treatment   of   cerfain  gases.      Oct.  19. 
22,207.  Lennox,  and  Fraser  and  Co.,  Ltd.     See  under  I. 
22,851.  Tally.     Apparatus    for    making     heating    and 
illuminating  gas.     Oct.  27. 

23.042.  Wilton.     Washing  and  forcing  gases.     Oct.  29. 

23.043.  Wilton.      Purifying     gas     obtained      from      the 

•distillation   of   carbonaceous    materials   and   recovery   of 
by-products.     Oct.  29. 

23.044.  Wilton.  Qua  generators,  producers,  or  refuse 
destructors.     Oct.   29. 

23.20:!.  Meurrier.     Das  manufacture.    Oct.  31. 
23,279.  Wilton.     Purification    of    gases    and    recovery 
of  by-products.     Oct.  31. 

I  lOMFLXTl  Ser.i  ii'icvrioNs    ACCEPTED. 
IK.  I  IS   (1907).    Parker.      See    unrhr    III. 


Fuel  for  internal 

Manufacture    of 
Nov.  4. 

Incandescent 


18,856  (1907).  Parker.     Fuel.     Oct.   28. 

22,274  H907).  Johnston.  Apparatus  for  making  coal 
gas.    Oct.  21. 

23,524  (1907).  Lang.  Production  of  heat  and  gas 
under  pressure.     Nov.  4. 

25.279  (1907).  Sehulthorpe.  Production  of  inflammable 
-as.      Oct.  21. 

28.280  (1907).  Bauke.  Removing  sulphur  compounds 
from  the  refuse  water  of  gas  generators.     Oct.  21. 

138  (1908).  Sheldon.  Distilling  and  coking  coal. 
Oct.  21. 

5038  (1908).  Heinz.     See  under  1. 

7703  (1908).  Medberg  and  Medbergei 
combustion   engines.     Nov.    4. 

8104  (1908).  Michaud    and  Delasson. 
filaments  for  illuminating  and  heating. 

8416  (1908).  Wolfram-Lampen      A.-G. 
filaments  for  electric  lamps.     Nov.  4. 

11.533  (1908).  Thomas.     Gas    producer.     Oct.     28. 
11,603  (1908).  Siemens  und  Halske  A.-G.     Manufacture 

of  tungsten  incandescence  filaments.     Oct.  21. 

15,079  (1908).  Aron  and  Geiger.  Decarbonising  filaments 
for  electric   metal-filament  laiftps.     Oct.   28. 

15,086  (1908).  Nelson.  Manufacture  of  briquettes  for 
fuel.     Oct.  21. 

16.534  (1908).  Coolidge.  Manufacture  of  refractory 
electric  conductors.     Oct.  28. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS.  PETROLFUM.  AND 

MINERAL  WAXFS. 

Applications. 

21,597.  Barnes.  Treating  petrol  or  other  liquid  fuel 
for  internal  combustion  engines.     Oct.    12. 

21,763.   Burkheiser.     See  under  II. 

21.800.  Gutensohn.  Treating  tar  to  recover  certain 
light  constituents  and  to  facilitate  distillation.     Oct.   15. 

21,853  Reillv.  Methods  of  separating  coal  tar.* 
Oct.  27. 

23.043.  Wilton.     See  under  II. 

23.136.  Noad.  and  Patent  Hydrocarbon.  Ltd.  Manu- 
facture of  volatile  spirit.     Oct.   30. 

Complete  Specifications  Accepted. 

18,118  (1907).  Parker.  Distillation  of  carbonaceous 
substances.     Oct.  21. 

18.706  (1907).  Rutgcrswerke  A.-G.  Increasing  the 
cxplosiveness  of  hydrocarbons  having  a  high  boiling- 
point  and  also  of  ethyl  alcohol.     Oct.  28. 

342  (1908)  Gehre.  Nitrifying  schist  oil  and  similar 
oils.     Nov.  4. 


IV.-  .COLOURING     MATTERS     AND      DYKN'ITKFS. 
Applications. 

21.585.    Newton     (Bayer    und  Co.).  Manufacture    of 

basic  dyestuffs.  [Addition  to  No.  20,367  of  1908.] 
Oct.  12/ 

21.911.    Newton     (Haver     und  Co.).  Manufacture    of 

basic  dyestuffs.  [Addition  to  No.  20.307  of  J908.  | 
o.t.  Hi. 

22.425.    Mansfuid    (Cassella    und   Co.).        Production  of 

dycslufl's.      Oct.  22. 

23.142.  Newton    (Bayer    und    Co.).      Manufacture    of 

azo  dyestuffs.      Oct.    30. 

23.190.   M.rz.     See  under  Ml  1. 1. 
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27.609  (1907).  K is  and  Baager.  Manufacture  of  blue 
disuo  colouring  matters,  dyeing  OOtton  and  wool.     Nov.  4. 

1678  (1908).  Newton  (  Bayer  and  Co.).  .Manufacture  of 
•nthraquinone  derivatives.     Oct.  28. 

1S40  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fahrik.1  .Manufacture  of  colouring  matters  of  the 
anthracene  series.      Oct.   21. 

3155  (1906).  Johnson  (Badische  Anilin  und  Soda 
Fahrik).  Manufacture  of  dithiosalicylic  acid  compounds. 
Oct.  28. 

i76  (1968).  Bloxam  (Act.-Ges.  f.  Anilinfabr.). 
Manufacture  of  p-phenylenedianiine,  its  homologues 
and  derivatives.     Nov.   4. 

3966(1906).  Bloxam  (Act.-Ges.  f.  Anilinfabr.). 
Manufacture  of  aniline,  its  homologues  and  derivatives. 
Nov.  4. 

4044  (1908).  Bloxam  (Act.-Ges.  f.  Anilinfabr.). 
Manufacture  of  p-aminophenol,  its  homologues  and 
substitution  products.     Nov.  4. 

5299  (1908).  Imray  (Meister.  Lucius,  und  Briining). 
Manufacture  of  bromo  substitution  products  of 
/S-naphthylindigo.     Oct.  28. 


V.— PREPARING,  BLEACHING.  DYEING, 

PRINTING,  AND    FINISHING   TEXTILES,    YARNS, 

AND    FIBRES. 


Applications. 


for     dyeing, 
Oct,   13. 


in     spread     out 


21,621.  Palme    and      Ashton.     Machines 
bleaching,  etc.,  fabrics  or  other  materials. 

21,829.  Grninder.     Treating     fabrics 
form  with  liquids.*     Oct.  15. 

21.839  and  21,840.  Verein.  Kunstseidefabr.  Making 
multi-coloured  surfaces.  [Ger.  Appls.,  July  13  and  23, 
1908.]*     Oct.   15. 

21.871.  Ellis.  Production  of  Aniline  Black  or  other 
colours  on  vegetable  or  animal  fibres.     Oct.   16. 

21.872.  Dreaper.  Manufacture  of  machinery  for  artificial 
silk.  etc.     [Addition  to  No.   13,868  of  1907.]*     Oct.   16. 

22,097.  Ransford  (Cassella  und  Co.).  Dyeing  with 
chrome  colours.     Oct.  19. 

22,214.  Lake,  (Cell  Drier  Machine  Co.).  Apparatus  for 
drying  fabrics.     Oct.   20. 

22,504.  Mellor.  Apparatus  for  treating  fabrics  with 
liquids.     Oct,  23. 

22,549.  Bloxam  (Chem.  Fabr.  Griesheim-Elektron). 
Reserving  woollen  threads  in  dyeing  union  goods  with 
sulphurised  dyestuffs.*     Oct.   23. 

22,690.  Newton  (Bayer  und  Co.).  Dyeing  half- wool. 
Oct.  26. 

22,738.  Diederichs.  Apparatus  for  treating  textile 
material  and  for  mixing  liquids  with  chemicals,  dyeing 
materials,  oils,  and  gases.  [Addition  to  No.  8821  of 
1908.]*     Oct.  26. 

23,084.  Warburton  and  Longbottom.  Appliance  for 
bleaching  and  dyeing  yarn.     Oct.  30. 

23,171.  Corron.  Machines  for  dyeing  yarns,  fabrics,  &c. 
Oct.  30. 

Complete  Specifications  Accepted. 

27,963  (1907).  Yates.  Apparatus  for  mercerising, 
bleaching,  dyeing,  and  like  treatment  of  yarns.     Oct.  21. 

7126  (1908).  Crumiere.  Manufacture     of     artificial 

horsehair  and  ribbons  of  cellulose.     Oct.  28. 

11,611  (1908).  St.-Germain  and  St.-Germain.  Manu- 
facture of  fibrous  compositions.     Oct.  28. 

13.933  (1908).  British  Cotton  and  Wool  Dyers'  Assoc, 
and  Hoegger.     Cop  dyeing  machines.     Oct.  28. 


15,034  (1908).  Rverson.  Production  of  ornamental 
fabrics.     Nov.  4. 

17,681  (1908).  Weinzirl.  Producing  designs  on  sealskin 
and  all  kinds  of  plush  and  velvets.     Oct.  21. 


ML— ACID,  ALKALIS,  AND  SALTS. 
Applications. 

21,778.  Whyte.  Nitre  and  like  extracting  plant. 
Oct.  15. 

21,959.  Moscicki.  Producing  oxides  of  nitrogen  by 
means  of  a  rotary  flame.  TGer.  Appl.,  Oct.  17,  1907.]* 
Oct.  16. 

22,029.  Berry.  Process  of  obtaining  tartaric  acid. 
Oct,   17. 

22,116.  Keeble.  Manufacture  of  nitrogen  compounds. 
Oct.  19. 

22,118.  Lang.  Heating  solid,  fluid,  and  gaseous 
materials  by  the  heat  developed  on  formation  of  sulphur 
compounds,  especially  metallic  sulphides.  [Ger.  Appl., 
Oct.  21,  1907.]*     Oct.   19. 

22,434.  De  Briailles.  Manufacture,  concentration, 
and  purification  of  sulphuric  acid.*     Oct.   22. 

Complete  Specifications  Accepted. 

22,894  (1907).  Middleton.  Repurifving  spent  lime. 
Oct.  21. 

575  (1908).  De  Stuckle.     See  under  XIII A. 

1352  (1908).  Fritsche.  Manufacture  of  sodium  perborate 
containing  borax.     Oct.  21. 

1639  (1908).  Robeson.  Manufacture  of  briquettes  of 
sulphur-bearing  material.     Oct.  21. 

6218  (1908).  British  Cyanides  Co.,  and  Chance. 
Manufacture  of  sulphocyanides.     Oct.  21. 

9773  (1908).  Weyer.  Obtaining  barium  and  strontium 
nitrates.     Oct.  21. 

11,590  (1908).  Loiseau.  Manufacture     of     carbonic 

oxide.     Oct.  21. 

14,863  (1908).  Menter  and  Sedlitzky.  Compositions 
for  generating  carbonic  acid.     Oct.  28. 

17.609  (1908).  Schmatolla.  Kilns  for  burning  lime- 
stone, dolomite,   &c.     Nov.  4. 


V11L— GLASS,  POTTERY,  AND  ENAMELS 

Application. 

22,613.  Griinzweig  und  Hartmann.  Manufacture  of 
porous  ceramic  objects.  [Ger.  Appl.,  May  9,  1908.]* 
Oct.  24. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

22,126.  Reich.       Production    of    clay    tiles    resembling 
natural  sandstone.     Oct.  19. 

22,854.  Reilly.     Impregnating  wood.*     Oct.  27. 

Complete  Specifications  Accepted. 

25,969  (1907).  Potter.  Manufacture     of     hydraulic 

cement.     Oct.  21. 

28,355  (1907).  Whitehead.     Treatment  of  timber  with 
liquids  or  gases.     Oct.  21. 

19,070  (1908).  Lessing.      Manufacture  ot  cement  from 
blast  furnace  slag,  etc.     Oct,  28. 


1090 


PATENT  LIST. 


[Nov.  16,  1908. 


X.— METALS  AND  METALLURGY. 

Applications. 

21,7.39.  Hommel.  and  Metals  Extraction  Corporation. 
Extraction  of  zinc  from  its  ores  or  compounds.     Oct.  14. 

21,837  and  21,921.  Junquera.  Treatment  of  minerals 
of  anv  kind  to  extract  the  mineral  they  contain.  [Span. 
Appl.*,  Feb.  8,  1908.]*     Oct.  15  and  16. 

22,082.  Soc.  Anon.  d'Exploit.  des  Brev.  Cubilot  A. 
Baillot.  Smelting  furnaces.  [Fr.  Appl.,  Jan.  6.  1908.]* 
Oct.    19. 

22,092.  Richford.  Producing  lead  or  other  metals 
or  alloy  in  a  thread-like  or  finely  divided  form.     Oct.  19. 

22,337.  Von  Schutz.  Detinning  tin  plate  by  means  of 
chlorine.     [Ger.    Appl.,    Nor.    15,    1907.]*     Oct.    21. 

22,412.  Fennell  and  Sackett.  Furnace3  for  the 
treatment  of  metals,  ores,  and  alloys.*     Oct.  22. 

22,455.  Baum.  Production  of  a  coating  of  platinum 
on  base  metals  not  easily  fusible.*     Oct.  22. 

22,461.  Parnell.  The  cvanide  process  of  treating  ores. 
Oct.  22. 

22,531.  Cowper-Coles.  Case-hardening  iron  and  steel. 
Oct.   23. 


22,838.  Cowper-Coles. 
corrosive.     Oct.  27. 

22,873.  Siemens   und 
tantalum.     [Ger.    Appl.. 


Rendering   iron    surfaces   non- 

Halske    A.-G.       Production    of 
Nov.    16,    1907.]*     Oct.   27. 


22,948.  Johnson.     Melting  and  refining  iron.     Oct.  28. 


23,068.  Higgins. 
Oct,   29. 


Extraction  of  tin  from   tin    scrap.* 


23,179.  De  Saint  Seine,  and  Thwaites  Bros.,  Ltd. 
Smelting  ores,  residues,  etc.,  for  obtaining  copper  or  other 
metals.     Oct.  30. 


23.239.  Galbraith. 

23.240.  Galbraith. 
Oct,  31. 


Furnaces  for  treating  ores.    Oct.  31. 
Rotary    kilns    for    treating    ores. 


Complete  Specifications  Accepted. 

23,997  (1907).  Hovcler.     Smelting    furnaces.     Nov.    4. 

24,096  (1907).  Schoop.     Welding  aluminium.     Oct,.  28. 

24,396  (1907).  Cowper-Coles.  Manufacture  of  calcium. 
Nov.  4. 

24,517  (1907).  Herrenschmidt.     See  under  XI. 

25,496  (1907).  Sperry.      Detinning    process.     Oct.    28. 

26,932  (1907).  Harden,  and  Amalgaline,  Ltd.  Soldering 
aluminium.     Oct.  28. 

26,940  (1907).  British  Thomson-Houston  Co.  (General 
Electric   Co.).     See   under   XI. 

4647  (1908).  Goldschmidt.  Manufacture  of  products 
containing  calcium,  barium,  or  strontium,  and  silicon. 
Oct.  21. 

5055  (1908).  Nielsen.     Soldering  aluminium.     Oct.  21. 

11,971  (1908).  Demaret.  Apparatus  for  the  volumetric 
classification  of  ores.     Oct.   28. 


XL— ELECTRO-CHEMISTRY   AND   ELECTRO- 
METALLURGY. 

AllMJCATIONS. 

21,687-  Smith  and  Deakin.  Apparatus  for  the  clcctro- 
deposition  of  metals.     Oct.  14. 

21,741.  Keller.     Electric    furnaces.*     Oct.    14. 

21 ,743.  Deckert.  Furnace  electrically  heated,  for  melting 
iihI  boiling,  and  especially  for  determining  melting  and 
boiling  points.     Oct.  14. 

21,823.  Chloride  Electrical  Storage  Co.,  Ltd.,  and 
Heap.     Storage   battery  electrodes.     Oct.    15. 


22,236.  Basset.  Electric  batteries.  [Fr.  Appl.,  Oct.  31, 
1907.]*     Oct.  20. 

22,824.  Soc.  d'Electro-Chimie.  Electrolytic  production 
of  sodium  and  the  like.  [Fr.  Appl.,  Nov.  2,  1907.]* 
Oct,  27. 

23,007.  MacGahan.  Manufacture  of  electric  conductors. 
[U.S.  Appl.,  Nov.  8,  1907.]*     Oct,  29. 

23,071.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Electric    furnaces.*     Oct.    29. 

23,132.  Szek.  Insulating  acid-  and  damp-proof 
materials  for  use  in  galvanic  batteries,  etc.     Oct.  30. 

23,193.  Brachmann.  Electrodeposition  of  metals.* 
Oct  30. 

Complete  Specifications  Accepted. 

23,145  (1907).  Cowper-Coles.  Apparatus  for  purifying 
electrolytes.     Oct.   28. 

24,517  (1907).  Herrenschmidt.  Processes  of  melting 
in  electric  furnaces  and  their  application  to  the  extraction 
of  easily  volatilisable  metals.     Nov.  4. 

25,324  (1907).  Hartnell.  Electro-depositing  apparatus. 
Nov.  4. 

26,940  (1907),  and  12,183  (1908).  British  Thomson- 
Houston  Co.  (General  Electric  Co.).  Alloys  useful  as 
electric  resistance  conductors.     Nov.  4. 

28,619  (1907).  Ekstromer  and  Ekstromer.  Production 
of  a  substance  from  albuminoids,  applicable  for  use  with 
secondary  batteries.     Nov.  4. 

7188  (1908).  Nathusius,  and  Westdeutsche'  Thomas- 
phosphatwerke.      Electric  furnaces.     Oct.  21. 

15,362  (1908).  Edison.  Preparation  of  metallic  films  for 
use  with  storage  battery  electrodes.     Oct.   21. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND    SOAPS. 

Applications. 

21,690.  Valentine    and     Bolton.     Apparatus    for    the 
recovery  of  fatty  matters.     Oct.  14. 

21,822.  Bloxam  (Jacobi).     Soap  frames.     [Addition  to 
No.  18,253  of  1907.]     Oct.  15. 

22,122.  Thompson   (Lingner).      Making   odourless    aiul 
non-irritant   tar  soaps.*     Oct.    19. 

22,174.  Robertson    and    Budde.    Manufacture  of   soap, 
candles,  lubricants,  etc.     Oct.  20. 

22,441.  Runge.     Manufacture  of  albuniose  soap.     [Ger. 
Appl.,  Sept.  24,  1908.]*     Oct,  22. 

22,738.  Diederichs.     See  under  I. 

23,210.  Prusz.       Cleansing    compound.      [U.S.    Appl.. 
Nov.  2,  1907.]     Oct.  31. 

Complete  Specification  Accepted. 

5817  (1908).  Oyler.      Manufacture  of  soap.      Oct.   28. 

XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  Etc. 

(A.) — Pigments,  Paints. 

Application. 

23,190.  Merz.     Preparation  of  azo   pigments  insoluble 
in  oil.     [Addition  to  No.  20,990  of  1907.]*     Oct.  30. 

< 'omi'i.kte  Specifications  Accepted. 

28,424  (lit(>7).  Winter.        Manufacture    of    pigmental 
lakes.     Oct.    28. 

575  (1908).  Dc  Stuckle.     Production  of  zinc  pigments 
or  mixtures  containing  zinc  sulphide.     Oct.   21. 

1)083  (1908).  Meurant.     Production  of  colours.     Nov.  4. 

19,588  (1908).  Elam.     Copying   ink.     Oct.    28. 
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(B.) KksINS.    \    VKMSUKS. 

Applications. 

23.030.  TemaaoL  Treat  meat  of  hard  and  semi-hard 
copals  for  the  preparation  of  varnishes.  [U.S.  Appl., 
Get  29.  1907.]*     Oct.  29. 

23.047.  Grow.  Manufacture  of  driers  for  varnishes,  etc. 
Get.  29. 

i'omplktk  Spkcifications  Accepted. 

2<'».;517  (1907).  New  ton  (Bayer  unci  Co.).  .Manufacture 
of  resin-like  products.     Oct.  28. 

28,282  (1907).  Barbieri.  Manufacture  of  linoleum. 
Nov.  4. 

(€/.) — InDIA-RltBRER. 

Application. 

21.718.  Stuart.     Rubber  compositions.     Oct.   14. 

Complete  Specification  Accepted. 

13,599  (1908).  Hyatt  and  Penn.  Reclamation  of  waste 
rubber  and  vulcanite.     Nov.  4. 


XIV. -TANNING,     LEATHER.     GLUE,     STZE,     Etc. 

Applications. 

22,308.  Leconte.     Preparing  hides  for  the  manufacture 
of  leather.*     Oct,  21. 

22,869.  Silberrad.     The  dressing  of  leather.      Oct.  27. 

23,186.  Tillberg.       Treatment    of   organic    extracts    of 
tannin.     [Swed.  Appl.,  April  27,  1908.]*     Oct.  30. 

Complete  Specifications  Accepted. 

23,030  (1907).  Perkin,  and  Whipp  Bros,  and  Todd,  Ltd. 
Preparation  of  gelatine.     Oct.  28. 

12.174  (1908).  Lake      (Schuhfabr.       Bonndorf      Gebr. 
Kriechle).     Manufacture  of  a  leather  substitute.     Oct.  28. 


XV.— MANURES,  Etc. 

Applications. 

21,590.  Carlson.  Production  of  fertilisers.  [Swed. 
Appl.,  Nov.  9,  1907.]*     Oct.  12. 

21,630.  Lehbauer,  Mear,  Hollinshead,  and  Moody. 
Manufacture  of  artificial  manure  from  offal,  etc.     Oct.  13. 

Complete  Specification  Accepted. 

23,399  (1907).  Colburn  and  Broadbent.  Treating 
animal  and  vegetable  matter  for  the  production  of  manure. 
Ort.  28. 


XVI.— SUGAR,  STARCH,  GUM,  Etc. 
Complete  Specification  Accepted. 
5601   (1908).  Eastick.     Purification  of  sugar.     Oct,  28. 

XVII.— BREWING,  WINES,  SPIRITS,  Etc. 

Applications. 

21,820.  Ascoli.     Yeast     preparation     and     process     of 
making  the  same.*     Oct.  15. 

22,695.  Mackeson.     Treatment  of  malt  liquors.    Oct.  26. 

Complete  Specifications  Accepted. 
18,706  (1907).  Rutgerswerke   A.-G.        See   under   III 


348  (1908).  Waterkeyn.  Manufacture  of  alcohol  from 
grain.     Nov.  4. 

4231  (1908).  Bendle,  Smith,  and  Thorne.  Preparation 
of  a  nourishing  wine  or  other  alcoholic  liquid.     Oct.  28. 


XVIII.— FOODS  ;     SANITATION,  WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

(A) — Foods. 

Applications. 

22,221.  Goetz  and  Jones.  Processes  of  pasteurisation. 
Oct.  20. 

22,879.  Staley.  Manufacture  of  cocoa  and  chocolate. 
Oct.  28. 

22,942.  Trufood,  Ltd.  (Gere).  Desiccation  of  milk.* 
Oct.  28. 

23,191.  Stewart.  Products  of  casein  and  like  substances. 
Oct.  30. 

(B.) — Sanitation  ;    Water  Purification. 

Application. 

22,140.  Grossmann.  Method  and  apparatus  for  desic- 
cating sewage  sludge.     Oct.  20. 

Complete  Specifications  Accepted. 

28,221  (1907).  Dales.  Softening  and  purifying  water, 
primarily  for  steam  generating  and  manufacturing  purposes. 
Nov.  4. 

6949  (1908).  Boult  (Patin).  Apparatus  for  purifying 
water.     Nov.  4. 

16,725  (1908).  Linden.  Purifying  or  clarifying  water 
or  effluent.     Nov.  4. 

( C. ) — Disinfectants. 

Application. 

22,339.  South  American  Improved  Chilling  Co.,  and 
Leaver.     Disinfecting  and  sterilising.     Oct.  21. 

Complete  Specification  Accepted. 

23,954  (1907).  Lehmann.     Disinfecting  process.  Nov.  4. 


XIX.— PAPER,  PASTEBOARD,  Etc. 

Application. 

23,192.  Hollins  and  Taylor.     Manufacture  of  cellulose.* 
Oct.  30. 

Complete  Specifications  Accepted. 

22,840  (1907).  Mitchell.    Decorative  treatment  of  paper, 
etc.     Oct.  28. 

413  (1908).  Dubosc.     See   wider   XX. 

7126  (1908).  Crumiere.     See   tinder  V. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS.  AND  EXTRACTS. 


Applications. 


[U.S. 


21,566.    Baekeland.       Condensation      product. 
Appl.,  Oct.  15,  1907.]*     Oct.  12. 

22,085.  Newton    (Bayer    und    Co.).       Manufacture    of 
alkyl  esters  of  methylenecitric  acid.     Oct.   19. 

22,132.  Justice  (Boehringer).     Salts  of  the  sulpho  acids 
of  guaiacol  carbonate.*     Oct.  19. 
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PATENT  LIST. 


[Nov.  ie,  109* 


22.874.  Meister,  Lucius,  und  Bruning.  Manufacture 
of  reduction  products  from  derivatives  of  p-aminophenyl- 
arsenie  acid.  [Ger.  Appl.,  Feb.  4.  1908.  Addition  to 
No.   17,619  of  1907.]*     Oct.  27. 

23,143.  Newton  (Bayer  und  Co.).  Manufacture  of 
aminoaculylpyrocatechins.     Oct.  30. 

Complete  Specifications  Accepted. 

28,028  (1907).  Schmitz  und  Co.  Manufacture  of 
isoborneol.     Oct.  28. 

413  (1908).  Dubosc.  Preparation  of  an  organic  ether 
and  its  use  in  preparing  nitrocellulose  solutions  and 
celluloid.     Oct,   28. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Applications. 

23.020.  Burnett.  Manufacture  of  gelatin  photographic 
papers  containing  silver  salts.     Oct,  29. 

23,146.  Gillard.  Manufacture  of  photographic  transfer 
films!     Oct.  30. 


23,273.  Clifton  and  Wells.  Carbon  tissues  for  use  m 
colour  photography.      Oct.  31. 

Complete  Specification  Accepted. 

28.614  (1907).   Schwarz.    Colour  photography.     Oct.  21. 

XXII.— EXPLOSIVES,  MATCHES,  Etc. 

Application. 

22  555.  Lezinsky.  Explosive  compounds  and  manu- 
facture of  the  same.     [U.S.  Appl..  Nov.  1,  1907.]*     Oct,  23. 

Complete  Specifications  Accepted. 

23,250.  (1907)  Schaefer.  Manufacture  of  matches. 
Oct.  21. 

24.025  (1907).  Anglo-French  F.  and  S.,  Ltd..  and 
Edwards.     Explosives.     Nov.  4. 


XXIIL— GENERAL  ANALYTICAL  CHEMISTRY, 

Application. 
21,743.  Deckert.     See  under  XL 
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London  Section. 


Meeting  held  at  Burlington  House  on  Monday,  Xov.  2nd. 

DR.    J.    LEWKOWITSCH    IX    THE    CHAIR. 

The  Chairman,  in  opening  the   proceedings,   referred 

to  the  loss  by  death,  since  the  last  meeting,  of  Sir  Thomas 
Stevenson,  a  prominent  member  of  the  London  Section. 

He     also     drew     the    attention     of     members     to     the 

Decennial    Index,   jnst    published,    which   had   entailed   a 

•    deal   of   time,   labour,   and  expenditure   of   money  ; 

he  hojied  that  members  who  had  not  yet  obtained  a  copy 

would  send  in  their  applications; 

This  session  would  be.  in  more  than  one  respect,  a 
memorable  one  ;  at  the  close  of  it  would  come  the 
International  Congress  of  Applied  Chemistry,  which  would 
meet  in  London,  and  in  which  the  Society  would  take  a 
very  prominent  part  with  regard  to  the  arrangements. 
In  a  few  days  details  would  be  sent  out ;  but  he  desired 
now  to  appeal  to  all  the  members  of  the  .Section  loyally 
to  support  the  Congress  by  preparing  papers  or  announcing 
their  desire  to  take  part  in  the  discussions. 

Another  important  event  woidd  mark  the  close  of  the 
Ses>ion,  namely,  the  annual  meeting  of  their  own  Society, 
which  would  commence  in  London  one  day  before  the 
opening  of  the  Congress,  and  then  be  held  concurrently 
with  it  for  three  days  until  the  end  of  the  week.  That 
would  entail  a  great  deal  of  preparatory  work,  which 
would  be  undertaken  by  committeees  which  had  been 
appointed ;  and  he  appealed  to  the  generosity  of  the 
members  to  furnish  their  committees  with  the  necessary 
financial  support. 

Lastly,  he  had  to  mention  that  the  committee  of  the 
London  Section  had  taken  in  hand  the  arrangement 
•of  general  papers  to  be  given  by  the  foremost  specialists 
in  their  subjects.  To  put  it  briefly,  it  was  intended  to 
collect  in  a  series  of  rounded-off  papers,  a  "  Chemical 
Technology,"  as  it  were,  on  all  the  su'bjj.eets  with  which 
•  ChemicalTndustry  and  Chemical  Engineering  dealt.  These 
papers  were  to  be  contributed  by  the  most  prominent 
specialists,  who  would  deal,  in  the  first  instance,  with 
groups  of  subjects  from  a  general  point  of  view,  then  with 
the  individual  industries  belonging  to  these  groups, 
and  descend  finally  to  the  latest  details  in  their  par- 
ticular branches.  All  sections  of  the  Society  would  be 
invited  through  the  Council  of  this  Society  to  take  part 
in  this  scheme,  which  no  doubt  would  keep  all  the  Sections 
busy  for  a  good  many  years  to  come. 

The  first  paper  of  that  kind  was  the  one  to  be  brought 
forward  that  evening ;  and  he  very  much  regretted 
that  its  author,  Professor  Adolf  Frank,  could  not  be 
present.  Professor  Frank  had  not  only  consented  most 
readily  to  prepare  this  paper,  but  had  offered  to  come 
himself  to  read  it ;  after  the  paper  had  been  sent  in,  he 
was  unfortunately  struck  down  by  illness,  and  was  unable 
to  be  present.  He  had,  however,  urgently  insisted  that 
no  alteration  in  the  programme  of  the  Section  be  made. 


CHEMICAL    INDUSTRY    IN    RELATION 
TO    AGRICULTURE. 

BY    PROF.    ADOLF    FRANK,    PH.D. 

Between  agriculture  and  industry,  both  members  of 
the  same  family  and  both  supporters  of  the  welfare  of 
a  State,  a  certain  antagonism  of  interest  has  long 
existed.  The  gulf  which  threatened  to  separate  them 
would  have  become  still  wider  owing  to  the  more 
rapid  extension  and  the  greater  mobility  of  industry, 
had  not  science  and  technical  practice  fortunately 
come  between  them  as  mediators  at  the  opportune 
moment.  A  large  share  of  this  beneficent  action 
was  taken  by  chemistry.  By  a  happy  concatenation 
of     circumstances     I     have     been     working     for     more 


than  60  years  on  the  borderland  between  agriculture 
and  applied  chemistry,  and  1  am  therefore  very  pleased 
to  accede  to  your  chairman's  invitation  to  communicate 
some  details  and  relate  some  incidents  that  I  have  seen 
and  taken  part  in  during  that  period. 

In  order  to  mark  the  connection  between  chemical 
research  and  agricultural  practice,  it  is  sufficient  to 
recall  the  name  of  Liebig.  In  his  works  published  about 
1840,  among  which  may  be  mentioned  '*  On  the  chemical 
process  of  the  nourishment  of  the  plants  and  the  natural 
laws  of  agriculture "  and  the  "  Chemical  Letters,"  he 
clearly  and  correctly  defined  the  lines  upon  which 
the  development  of  modern  agriculture  has  taken  place 
and  which  alone  offered  the  possibility  of  giving  and 
securing  bread  with  peace  to  a  rapidly  increasing  population 
living  on  a  restricted  area.  With  reference  to  Liebig's 
principles,  which  form  the  foundation  of  a  new  era 
in  the  political  as  well  as  in  the  social  life  of  nations, 
another  great  chemist,  Hermann  Kolbe,  has  expressed  him- 
self as  follows : — "  It  seems  marvellous  and  almost 
incredible  to  the  uninitiated  that,  after  a  pursuit  of 
agriculture  for  thousands  of  years,  and  after  the  establish- 
ment of  the  general  belief  that  agriculture  was  being 
rationally  carried  out  on  the  basis  of  a  thousand  years 
of  experience,  a  chemist,  who  had  never  been  a  farmer, 
had  never  held  the  plough,  never  tilled  the  ground,  should 
from  his  desk  teach  the  agriculturists  how  to  treat  the 
soil,  in  order  to  impart  to  it  constant  productivity ; 
and  that  only  through  Liebig's  doctrine  of  the  treatment 
of  the  soil  and  of  the  natural  laws  governing  the  cultivation 
of  the  ground  a  truly  rational  system  of '  agriculture  has 
been  inaugurated." 

Not  only  did  Liebig  enunciate  new  views  upon 
agriculture,  but  he  also  devised  processes  for  the  pro- 
duction of  artificial  manures ;  and  when  chemical  industry 
took  possession  of  the  ground  thus  prepared,  most  things 
were  ready  and  there  only  remained  to  be  carried  out 
what  the  mind  of  the  great  master  had  devised  and  fore- 
seen. In  the  seventh  edition  of  his  "  Agricultural 
Chemistry,"  published  shortly  before  his  death,  Liebig 
restated  his  doctrine,   as  follows  : — 

1.  The  nourishment  of  all  green  plants  consists  of 
inorganic  and  mineral  substances  ; 

2.  Plants  require  carbonic  acid,  ammonia,  nitric  acid, 
water,  phosphoric  acid,  sulphuric  acid,  silicic  acid,  lime, 
magnesia,  potash,  soda,  and  iron  ;  in  addition,  some 
also  require  common  salt ; 

3.  Between  all  the  component  parts  of  the  soil, 
water,  and  air,  which  participate  in  the  life  of  the 
plant,  between  all  parts  of  animals  and  plants,  there 
is  a  connection  in  the  sense  that,  if  but  one  single 
link  is  missing  in  the  chain  of  phenomena  which  bring 
about  the  conversion  of  inorganic  matter  into  supporters 
of  organic  activity,  the  plant  or  the  animal  cannot 
thrive ; 

4.  Manure,  the  excrements  of  man  and  animals, 
does  not  influence  vegetable  life  by  its  organic  elements, 
but  acts  on  it  indirectly  through  the  products  of  its 
decomposition,  in  consequence  of  the  transformation 
of  its  carbon  into  carbonic  acid  and  of  its  nitrogen 
into  ammonia  or  nitric  acid.  Organic  manure,  which 
is  composed  of  parts  or  remnants  of  plants  or  animals, 
may  therefore  be  replaced  by  the  inorganic  compounds 
into  which  it  is  decomposed  in  the  soil. 

When,  by  numerous  analyses  of  the  ashes  of 
cultivated  plants,  Liebig  had  shown  which  mineral  sub- 
stances were  required,,  and  when  it  had  been  ascertained 
that  soil  suitable  for  certain  plants  contained  a  sufficiency 
of  these  substances  in  a  condition  suitable  for  absorption 
by  the  plants,  the  conclusion  followed  that  the  incapacity 
of  the  tilled  ground  to  produce  satisfactory  crops,  or, 
in  other  words,  the  decrease  of  the  products  harvested 
under  normal  climatic  conditions,  could  only  be 
attributed  to  the  deficiency  of  one  or  more  of  the  mineral 
substances  required  for  the  nourishment  of  the  plants. 
It  thus  became  easy  to  understand  the  effect  of  manure 
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and  of  the  rotation  of  crops  and  fallow,  the  latter  serving 
to  give  the  soil  a  rest,  i.e.,  time  for  a  sufficient  decom- 
position of  insoluble  mineral  matter.  All  these  expedients 
were,  however,  insufficient  and  thus  furnished  proof  that 
the  soil  was  deprived  by  the  crops  of  more  mineral  sub- 
stances than  could  be  supplied  by  means  of  the  time- 
honoured  procedure,  or.  in  other  words,  that  the  soil  had 
become  exhausted.  Where  the  entire  residue  of  the  crop 
was  almost  wholly  returned  to  the  soil  in  the  shape  of 
manure,  as  in  the  case  of  small  agricultural  holdings 
which  consume  their  products  themselves,  the  soil,  with 
the  assistance  of  the  natural  processes  of  decomposition, 
retained  its  fertility.  Where,  however,  part  of  the  crop^ 
as  for  instance,  grain,  or  large  quantities  of  animal 
products,  were  carried  away  for  other  purposes, 
without  suitable  substitutes  being  procured,  the  fertility 
of  the  soil  gradually  lessened.  Practical  proof  for  the 
correctness  of  this  theory  was  supplied  by  Liebig  not 
only  by  reference  to  the  barrenness  of  those  countries 
which  had  formerly  supplied  Rome  with  corn,  but  also 
by  showing  that  the  present  system  of  agriculture,  by 
which  many  important  plant-nourishing  substances  were 
permanently  lost  to  the  soil,  could  but  bring  about  a 
similar  disastrous  state  of  affairs.  But  as  the  develop- 
ment of  our  commercial  life  does  not  admit  of  a  return 
to  primitive  conditions  of  agriculture,  the  only 
rational  course  left  is  to  replace  the  vegetable  and 
animal  manure  withdrawn  from  the  soil  by  natural 
or  artificial  manures  from  fresh  sources.  It  is  hardly 
necessary  to  point  out  that  a  supply  of  that  kind, 
expensive  as  it  is  rendered  by  freight,  can  only  pay  in 
the  case  of  those  plant- nourishing  substances  which  are 
really  deficient  in  the  soil  and  which — unlike  lime,  silicic 
acid,  etc. — cannot  be  procured  in  the  immediate  neigh- 
bourhood. Through  the  investigations  of  Liebig 
and  his  followers  it  was  shown  that  two  mineral 
substances,  indispensable  for  the  cultivation  of  plants, 
viz.,  phosphoric  acid  and  potash,  are  not,  in  most  cases, 
rendered  available  rapidly  enough,  by  the  decomposition 
of  the  soil,  to  replace  the  loss  which  the  soil  had  suffered 
through  the  crop.  A  third  indispensable  requisite  of 
the  soil  in  addition  to  the  above  two  substances,  is 
nitrogenous  manure,  as  represented  by  ammonia  and 
nitric  acid. 

In  the  widespread  alarm  produced  by  Liebig's 
proof  of  the  exhaustion  of  the  soil  and  of  the  consequent 
and  unavoidable  decrease  of  agricultural  production, 
over-zealous  disciples  of  the  new  theory  arrived  at  con- 
clusions and  made  proposals  which  called  for  a  complete 
revolution  in  our  economical  and  social  conditions. 
The  immense  value  of  plant-nourishing  substances  con- 
stantly withdrawn  from  agriculture  in  the  waste  products 
of  the  inhabitants  of  towns  was  calculated  and  it  was 
concluded  that  only  the  extreme  care  shown  by  the 
Chinese  in  the  conservation  of  excrements  might  be  a 
means  of  rescue.  The  number  of  projects  worked  out 
for  the  utilisation  of  town  refuse  and  even  of  sewage 
by  transformation  into  manures,  was  legion,  and  much 
capital  was  spent  in  carrying  out  such  ideas.  But  others, 
better  informed,  on  calmly  examining  Liebig's  principles, 
soon  recognised  that,  to  replace  the  mineral  nourishing 
substances  of  plants,  less  complicated  means  might  be 
found  by  using  mineral  deposits,  which,  like  coal,  might 
have  accumulated  in  some  spots  of  the  earth.  The 
correctness  of  this  view  was  confirmed  first  through  the 
discovery  of  rich  deposits  of  phosphates,  then  through 
the  opening  up  of  the  nitrate  fields  of  Chili,  followed 
just  at  the  right  time,  by  the  discovery  of  enormous 
deposits  of  potash  salts  and,  finally,  in  the  last  decade, 
by  the  technical  utilisation  of  the  immeasurable  quantity 
of  nitrogen  stored  up  in  our  atmosphere. 

I  shall  now  proceed  to  discuss  briefly  the  production 
of  the  raw  materials  thus  found,  and  of  their  working 
up,  as  this  represents  one  of  the  most  important  branches 
of  chemical  industry,  and  I  shall  begin  with  the  oldest 
manufacture,  t  1i:i (  of  phosphates,  first  founded  in  Great 
Britain. 

Tin-  advantage  obtained  by  manuring  fields  with 
bone  meal  bad  Ions  been  known  in  Qreal    Britain,  and 

'-'■  •'-'*•     quantities     of     bones     were     imported     from     other 

countries   for   the    requirements   of    British    agriculture. 


It  was,  however,  left  to  Liebig,  whose  theories  Great 
Britain  was  the  first  to  appreciate  fully,  to  prove  that 
the  efficacy  of  this  manure  was  mainly  due  to  its  content* 
of  easily  soluble  phosphates  (i.e.,  phosphates  easily 
absorbed  by  plants),  like  the  readily  soluble  phosphates 
in  guano.  To  render  the  mineral  phosphates  then  known, 
such  as  the  coprolites  of  Norfolk  and  Suffolk,  equally 
effective,  Liebig  recommended  converting  them  into- 
the  soluble  monophosphate  by  treatment  with  acid. 
This  operation,  which  soon  proved  to  be  attended  with 
success  by  practical  experiments  in  the  field,  formed 
the  basis  of  the  superphosphate  industry,  which  in  its 
turn  reacted  beneficially  on  the  expansion  of  the  manu- 
facture of  sulphuric  acid.  Starting  from  Great  Britain, 
the  superphosphate  industry  rapidly  spread  over  all 
civilised  countries.  As  the  known  deposits  of  phosphates 
did  not  suffice  for  the  rapidly  increasing  demand,  all 
parts  of  the  world  were  searched  for  phosphates,  in  order 
to  procure  the  raw  material  required  for  the  manure 
works  at  present  existing  in  Europe  and  in  the  United 
States.  The  statistics  of  the  world's  production  of 
native  phosphates  show  with  what  energy  this  search 
has  been  carried  out.  The  production  was  in  1900, 
2,800,000  tons  (in  round  figures),  and  had  risen  to- 
3,800,000  tons  in  1905.  Of  these  the  United  State* 
produced  1,515,000  tons  in  1900,  and  2,000,000  tons  in 
1905,  620,000  and  935,000  tons  respectively  being 
exported.  Algeria  and  Tunis  together  shipped  abroad 
440,000  tons  of  phosphates  in  1900,  and  800,000  tons  in 
1905.  To  these  native  phosphates  (the  conversion  of 
which  into  superphosphate  requires  3,000,000  tons  of 
chamber  acid)  must  be  added  the  valuable  source  of 
supply  which  has  been  thrown  open  during  the  last 
decades,  in  the  shape  of  the  so-called  Thomas,  or  basio 


,  It  is  well  known  that  the  production  of  ingot  steel 
in  the  Bessemer  converter  from  pig-iron  containing  a 
high  percentage  of  phosphorus  has  only  become  possible 
through  the'  process,  invented  by  Thomas  and  Gilchrist 
in  1878,-  whereby  the  phosphorus  contained  in  the  iron 
ore  is  transformed  into  phosphoric  acid,  which  combines 
with  the  lime  added  to  the  liquid  iron,  to  form  basic 
quadriphosphate.  Whilst  native  phosphates  are  as  a 
rule  composed  of  triphosphates  which  are  not  readily 
soluble,  the  quadriphosphate  is  not  only  soluble  in  weak 
organic  acids,  such  as  citric  acid,  but  also,  if  sufficiently 
finely  divided,  in  those  weaker  acids  formed  by  the  slow 
chemical  changes  which  take  place  in  the  soil.  Hence 
quadriphosphate  may  be  used  directly  as  a  manure  with 
success. 

Germany  being  very  poor  in  iron  ores  free  from  phos- 
phorus which  alone  were  suitable  for  the  old  Bessemer 
process,  but  owning  enormous  deposits  of  ores  containing 
more  or  less  phosphorus  (oninette),  which  formerly  were 
considered  of  very  low  value,  quickly  adopted  the  Thomas- 
Gilchrist  process,  which  was  somewhat  improved  by 
German  metallurgists.  When  the  basic  process  was 
introduced  in  Germany  in  1879,  the  production  of  German 
iron  ore  amounted  to  7,240,000  tons  and  that  of  pig- 
iron  to  2,730,000  tons.  In  1906  the  output  of  iron  ore 
had  risen  to  26,700,000  tons,  of  which  21,000,000  tons 
were  phosphoric  minette  ores,  and  the  pig-iron  production 
had  increased  to  12,478,000  tons,,  of  which  8,000,000  tons 
were  worked  up  by  the  Thoinas-Gilehrist  process.  The 
1,500,000  tons  of  basic  slag,  containing  from  18  to  20> 
per  cent,  of  phosphoric  acid,  have  been  used  in  Germany 
as  a  cheap  and  efficient  phosphatic  fertiliser,  especially 
in  admixture  with  potash  salts,  and  the  income  derived 
from  this  by-product  represents  a  valuable  item  in  the 
balance  sheets  of  German  steel  makers.  The  total 
quantity  of  Thomas  phosphate  produced  in  the  world 
in  1907  is  estimated  at  2,700,000  tons.  The  phosphorus 
contained  in  400  kilos,  of  Thomas  iron  can  supply  sufficient 
phosphoric  acid  to  restore  to  1  hectare  (2k  acres)  of  soil 
what  has  been  taken  away  from  it  by  one  crop  of  wheat 
or  rye. 

I  now  pass  to  the  production  of  potash,  the  second 
important  mineral  foodstull  of  plants.  'Die  advantage! 
of  manuring  with  wood  ashes  wore  known  in  practice 
long  before  Liebig's  time,  but  it  was  impossible  to  obtain. 
sufficient   material  for  agricultural   purposes  on  account. 
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of  the  steady  diminution  of  forests  and  the  inereasing 
requirement  of  potash  for  industrial  purposes.  Trials 
made  by  Ward,  in  Great  Britain,  to  obtain  potash  from 
felspar  did  not  lead  to  commercially  successful  results. 
True,  some  muriate  and  sulphate  of  potash  was  obtained 
in  France  and  in  Scotland  as  a  by- product  in  the  treat- 
ment of  seaweed  (kelp,  vareeh)  for  the  production  of 
iodine  and  bromine,  but  those  quantities  were  very  small. 
The  most  abundant  source  of  potash  was  found  in  beet- 
root, which  extracts  from  the  soil  large  quantities  of 
potash,  which  is  then  found  in  the  sugar  molasses.  From 
these  molasses,  which  still  contain  much  sugar,  but  are 
unfit  for  consumption  on  account  of  their  salty  taste, 
alcohol  was  produced  by  fermentation,  and,  after 
distilling  off  the  alcohol,  potash  was  obtained  by  evapora- 
ting and  charring  the  residual  liquors.  As  much  as 
250  kilos,  of  potash  per  hectare  (2£  acres)  may  be  extracted 
from  the  soil  by  a  good  beet-root  crop.  Hence  it  is 
clear  that  considerable  quantities  of  potash  could  be 
obtained  by  growing  beet,  and  as  a  matter  of  fact,  the 
quantity  of  potash  so  produced  towards  the  end  of  the 
'fifties  in  the  beet-root  district  of  Magdeburg  alone 
amounted  to  4500  tons  per  annum.  But  this  apparently 
easily  gained  profit  was  followed  by  large  losses,  as 
owing  to  the  withdrawal  of  the  potash  salts  necessary 
for  the  growth  of  the  beet-roots,  the  fertility  of  the  soil, 
notwithstanding  abundant  manuring  with  guano  and 
superphosphate,  decreased  so  rapidly,  that  the  very 
existence  of  the  beet-root  sugar  industry  was  jeopardised. 
Here  there  was  direct  proof,  obvious  even  to  the  practical 
farmer,  of  the  correctness  of  Liebig's  theories.  At  this 
critical  moment  and  precisely  at  the  time  when  Balard 
and  Merle  had  concluded  their  protracted  studies  on  the 
production  of  potash  salts  from  the  mother  liquors  of 

•  the  "  salt  gardens,"  came  the  opening  up  of  the  Stassfurt 
Salt  Mines  in  1857.  It  is  well  known  that  in  1852,  in 
the  course  of  sinking  a  shaft  for  the  mining  of  rock-salt 
at  Stassfurt,  enormous  layers  of  impure  salts  were 
found  overlaying  the  true  rock-salt.  These  "  over- 
burdens "  contained  large  proportions  of  potassium 
chloride,  magnesium  chloride,  and  magnesium  sulphate. 
These  coloured  "  bitter  salts,"  unfit  to  be  used  as  rock- 
salt,  were  at  first  termed  "  waste  salts  "  (Abraumsalze) 
and  their  whole  quantity,  which  had  to  be  removed  before 
the  rock-salt  was  reached,  was  thrown  on  the  waste 
heap  as  so  much  refuse. 

At  that  time  I  was  working  as  chemist  in  a  beet-root 
factory  at  Stassfurt  and,  being  a  zealous  disciple  of 
Liebig,  my  mind  was  full  of  thoughts  regarding  the 
decrease — both  as  regards  quality  and  quantity — of  the 
crops,  which  then  made  itself  felt  on  the  beet-root  fields. 
I  therefore  took  up  the  study  of  these  waste  salts,  the 
composition  of  which  had  already  been  ascertained  by 
Heinrich  Rose  and  Marchand,  and  I  soon  found  that 
they  represented  suitable  material  for  the  production 
of  potash  salts  for  industrial  as  well  as  for  agricultural 
purposes.  After  having  overcome  a  great  number  of 
difficulties  and  obstacles,  I  succeeded,  in  1861,  in  estab- 
lishing the  first  potash  salts  factory,  which  was  designed 
to  work  up  no  more  than  5  tons  of  waste  salts  per  day. 
This  factory  supplied  potash  manures,  in  addition  to 
potassium  chloride,  for  the  manufacture  of  potassium 
nitrate.  Whereas  before  the  practical  execution  of  my 
plans  I  had  found  but  little  support,  the  successful  working 
of  my  factory,  soon  became  known,  and  brought  me 
more  credit  than  I  desired,  in  the  shape  of  a  number 
of  rapidly  constructed  competing  works.  At  the  end  of 
1862,  four  potash  works  had  been  erected  at  Stassfurt, 
among  which  were  those  of  Vorster  and  Grtineberg  and  of 
Leissler-Townsend.  These  manufacturers  being  possessed 
of  larger  capital  and  of  greater  experience  in  the  manu- 
facture of  saltpetre  and  potash,  considerably  advanced 
the  new  industry.  The  number  of  new  works  rose  to 
18  in  1864,  and  worked  up  a  total  quantity  of  139,000  tons 
of  material.  In  the  course  of  that  year  the  neighbouring 
salt  mine  of  Leopoldshall,  belonging  to  the  Duke  of 
Anhalt,  was  also  opened  up.  In  1872  a  total  of  500,000 
tons  of  crude  salts  was  worked  up  in  33  potash  works. 

The  salt  mining  industry  proper  was  at  first  a  monopoly 
of  the  Governments,  but  after  it  became  free  by  virtue 
of  the  Mines  Act  of  1865,  private  capital  began  to  take 


an  interest  in  it,  and  the  great  financial  success  obtained 
therein  at  the  beginning  gave  rise  to  extended  experi- 
mental boring  and  to  opening  out  of  new  deposits.  It 
was  supposed  at  first  that  the  deposits  of  potash  salts 
were  restricted  to  the  relatively  small  district  of  the 
so-called  Magdeburg-Hal berstadt  Valley ;  it  was  then 
found  that  they  extended  to  Hanover,  Mecklenburg, 
and  Thuringia,  and  when  it  was  ascertained  recently 
that  they  also  stretched  towards  the  south,  Germany 
passed  through  a  period  of  speculation  and  company- 
promotion  in  many  respects  like  the  gold -mining  fever 
in  other  countries.  Partly  in  consequence  of  this 
over-speculation,  and  partly  with  a  view  to  check 
ruinous  over-production,  free  mining  of  potash  salts 
was  again  abolished  in  Prussia  last  year,  and  the 
Prussian  Government  has  reserved  to  itself  all  salt 
deposits  which  have,  so  far,  not  passed  into  private 
hands,  as  also  all  coal  fields  not  opened  at  that  time. 
The  number  of  private  potash  mines  started  in  the 
years  1872  to  1907  has  risen  to  50,  while  26  more 
concerns  have  begun  to  sink  shafts  and  500  new  potash 
companies  have  carried  out  experimental  boring  with 
more  or  less  success. 

The  production  and  sale  of  raw  potash  salts  increased 
from  514,000  tons  in  1872  to  5,129,000  tons  in  1905, 
representing  a  value  of  £4,250,000.  The  salts  raised  are 
partly  worked  up  into  refined  products,  such  as  potassium 
chloride,  sulphate  and  carbonate,  magnesium  salts, 
bromine,  etc. — the  work  being  carried  out  mostly  in  the 
factories  belonging  and  adjacent  to  the  mines — and 
partly  sold  in  the  crude  state,  as  manure.  Almost  all 
potash  mines  have  combined  to  form  a  syndicate  which  fixes 
the  production,  allots  to  each  member  a  certain  quota, 
determines  the  price  of  the  various  products,  and  also 
attends  to  the  propaganda  for  introducing  potash  manures, 
and  increasing  their  consumption  by  the  encouragement 
of  scientific  investigations  and  the  establishment  of 
agencies  in  various  countries. 

Of  the  total  potash  salt  production  16  per  cent,  are 
used  in  chemical  industry  and  84  per  cent,  in  agriculture. 
The  far  larger  portion  of  the  latter  quantity  is,  of 
course,  consumed  by  German  farmers.  This  consumption 
amounted  to  43,000  tons  in  1879,  803,000  tons  in  1899, 
and  1,685,000  tons  in  1905.  As  the  use  of  potash  manures 
began  in  1862  with  the  cultivation  of  beet-root,  I  may 
mention  here  the  respective  output  of  the  years  1862 
and  1907,  as  a  measure  of  the  effect  of  rational  manuring. 
The  quantity  of  beet-root  worked  up  in  Germany  in  1862 
amounted  to  1,580,000  tons,  yielding  125,000  tons  of 
sugar,  so  that  12'5  tons  of  beet-root  were  required  to 
produce  one  ton  of  sugar.  At  that  time  no  sugar  was 
exported ;  on  the  contrary,  a  small  quantity,  about 
9000  tons,  was  imported.  In  1907,  14,186,000  tons  of 
beet-root  were  worked  up,  yielding  1  ton  of  sugar  per 
6*66  tons  of  beet-root,  or  a  total  yield  of  2,242,000  tons 
of  raw  sugar,  of  which  1,103,000  tons  were  exported. 

Among  other  countries  where  potash  manures  are 
employed  on  a  large  scale,  the  United  States  takes  the 
first  place.  England  and  Scotland  also  use  large  quantities, 
while  Ireland  might  largely  increase  her  consumption, 
for  she  would  derive  the  greatest  advantage  from  the 
utilisation  of  potash  manure  for  the  cultivation  of  flax 
and  for  the  reclamation  of  her  large  bogs.  Potash 
manures  have  also  obtained  a  footing  on  the  tea  and 
cocoa  plantations  of  Ceylon  and  on  the  sugar  cane  fields 
of  Australia. 

From  the  figures  I  have  given  regarding  the  extension 
of  the  German  potash  deposits  and  the  large  number  of 
potash  mines  already  in  existence,  you  will  gather  that, 
even  if  no  large  deposits  should  be  found  in  any  other 
part  of  the  world,  those  so  far  discovered  are  sufficient 
to  satisfy  every  requirement. 

Less  favourable  are,  or  at  least  have  been  up  to 
recently,  the  conditions  for  supplying  nitrogenous  sub- 
stances, that  third  class  of  manure  which  the  farmer 
quite  as  urgently  requires  as  the  foregoing  ones.  The 
two  important  sources  available  hitherto  were  ammonium 
sulphate,  obtained  as  a  by-product  from  coal  on 
coking  it,  or  making  gas  from  it,  and  the  sodium 
nitrate  deposits  occurring  on  the  high  plateau  of  Chili. 
The  production  of  ammonium  sulphate  from  gas  liquor 
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was     commenced    in    Great    Britain    about    1850,    and 
amounted  to  9700  tons  in   1860.      Later    on,    ammonia 
Mas  also  obtained  as  a  by-product  in  the  dry  distillation 
of  shale,  the  recovery  of  waste  gases  from  blast  furnaces, 
coke  ovens,  and  gas  generators,  so  that  the  British  pro- 
duction rose  to  293,000  tons  in   1906.     Germany  takes 
the  second  place  among  the  countries  producing  ammonium    '■ 
sulphate,  its  output  having  been  235,000  tons  in  1906,    j 
mostly    from    coke    ovens.       All    the    other    industrial 
countries  together  produced  only  19,000  tons.     Although 
the  successful   process   of  Mond,    by    which    power    gas 
and  ammonia  are  obtained    simultaneously,    is    securing 
a  steady  increase  in  the  production  of  sulphate,  it  must 
not  be  overlooked  that  ammonia  is  in  every  case  but  a 
by-product  of  other  manufactures.     Hence,  unfavourable 
business   conjunctures,  such   as  occurred  last  year,  must 
bring  about  a  decrease  in  the  production   of   ammonia, 
so  that  agriculture  cannot  depend,  with  certainty,  upon 
obtaining    a    sufficient    supply.       As    the    demand    for    I 
nitrogenous    manures    increased    more    rapidly    than    the    I 
production   of   ammonium   salts,    assistance   was   sought 
in  the  extensive  deposits  of  nitrate  of  soda.     Although 
these  had   been  opened  up  on  the  West  Coast  of    South    j 
America,   on  the  high   plateau  of  Chili,   as  far  back  as    ! 
1830,  the  nitrate  had,  up  to  1860,  been  used  for  chemical 
purposes  only.       The  export  of  nitrate  of  soda  from  Chili 
was  68,000  tons  in  1860  ;    it  rose  to  1,023,000  tons  in  1890, 
and  to  1,600,000  tons  in  1906.     Of  this  latter  quantity, 
about  1,200,000  tons  came  to  Europe,  20  per  cent,  of  it 
being   used   in   industry   for   the   production   of   chemical 
products,    explosives,    etc.,    whilst    the    remainder    was 
absorbed   by   agriculture.     Germany,    on   account   of   its 
climate,  as  well  as  on  account  of  its  extensive  cultivation 
of  beet-root,  uses  the  largest  quantity  of  Chili  saltpetre. 
In   1906,  Germany  imported  about  590,000  tons.      Next    j 
comes  France,   whilst  the  consumption  of   British   agri-    j 
culture  is  but  small.     The  demand  for  saltpetre  in  the 
United   States   is   rapidly   increasing,   the   import   figure 
having  risen  from  177,000  tons  in  1901  to  364,000  tons 
in    1906.     The   price   of  Chili  saltpetre,   which  stood  at 
£7  to  £8  per  ton  in  Europe  at  the  beginning  of  the  present 
century,   has   been  raised  to  £10  per  ton,   not  only  on 
account   of   higher  cost  of   production,    but  also  in   con- 
sequence of  the  formation  of  a  syndicate  of  producers,    j 
European   industry   and   agriculture    have,  therefore,    to 
pay  about  £12,000,000  a  year  for  their  present  import 
of  nitrate  of  soda.     Since  the  cost  of  Chili  saltpetre  serves    I 
as  a  standard  by  which  the  price  of  the  other  nitrogenous 
manures  is  regulated,   ammonium  salts  have  also  risen    j 
in  value  at  a  corresponding  rate,  namely,  from  £10  to 
£12    10s.    per    ton.     This    tribute,    heavy    and    steadily 
increasing   with   the   growing  requirements,   and   mainly 
borne  by  agriculture,   was  indeed  felt  as  an  oppressive 
burden.     Yet   over   and    above   there    had   to    be   faced 
the  danger  that  the  Chili  deposits  might  be  advancing 
towards    exhaustion,    just    as    was    the    case    with    the    \ 
Peruvian   guano  deposits.     Although  the  opinions  given    ! 
by  experts  on  the  available  stock  of  Chili  saltpetre  vary 
widely,  the  exhaustion  of  the  supply  of  saltpetre,  whether 
it    occur  in  30  or  in  50  years,  must  be  reckoned  with,    j 
apart  from  the  fact  that  the  increase  in  price  is  already 
beginning   to    prove    burdensome.     The    probability   that 
other    saltpetre    deposits    may    be    discovered    is    slight, 
because    the    special    climatic    and    geological    conditions 
which  combined  to  build  up  the  large  masses  of  saltpetre 
in  Chili,  are  hardly  met  with  elsewhere. 

In  the  presence  of  these  facts  it  is  easy  to  unilcrst and 
why  one  of  our  greatest  authorities.  Sir  William  Crookcs, 
has  sounded  a  warning  note,  just-  as  Liebig  did  in  his 
time,  as  to  the  danger  threatening  the  whole  human 
race  through  the  want  of  nitrogenous  manure,  that 
indispensable  agent    in   the  fertilisation  of  the  soil.     As 

tea    hack   as    IS97,    Sir    William    < Yookcs   showed    that   the 

food-  as    measured    by    the    consumption    of    wheat — 
which    will    be    required    by  mankind    at    the    present 

rate    Of    increase    30     to     40     years     hence,      can     only     he 
produced     if      the     fertility     of     the     soil      is      improved 

in    a    corresponding    degree.     For    this    purpose    more 
abundant     manuring    with     nitrogenous    substances    is 

necessary.       Even   before  Sir  William  Crookcs  hail   pointed 

mil    the  of    solving    the    problem,    numerous 


investigators   had   been   searching  for   means  of   warding 
off  the  threatened  danger. 

Since  Rutherford  in  1772  had  ascertained  the  fact  that 
the  largest  part  of  our  atmosphere  consists  of  nitrogen, 
attempts  have  not  been  wanting  to  utilise  this  inexhaustible 
store  which,  taking  the  weight  of  the  air  resting  on 
1  hectare  (2£  acres)  as  100,000  tons,  represents  a  total 
quantity  of  about  4  trillion  tons  of  nitrogen.  Priestley 
in  1775  discovered  that  the  nitrogen  of  the  atmosphere, 
under  the  action  of  the  electric  spark  combines  with 
oxygen  to  form  nitric  acid,  and  he  also  ascertained  that 
the  amount  of  nitric  acid  in  the  air  increased  through 
a  thunder-storm.  Berthelot  in  1869  observed  the  forma- 
tion of  hydrocyanic  acid  when  a  mixture  of  acetylene 
and  nitrogen  was  submitted  to  the  action  of  the  electric 
spark.  Fownes  and  Young,  as  well  as  Bunsen  and 
Playfair,  ascertained  afterwards  that  cyanogen  and 
ammonia  were  formed  on  passing  nitrogen  over  a  highly 
heated  mixture  of  coal  and  alkalis.  Marguerite  and 
Sourdeval,  and  later  on  Solvay,  and  especially  Ludwig 
Mond,  carried  out  extensive  experiments  on  the  technical 
utilisation  of  this  reaction,  by  passing  nitrogen  over 
mixtures  of  caustic  baryta  and  coal,  but  all  these  attempts 
were  thwarted  by  the  impossibility  of  constructing 
apparatus  capable  of  resisting  the  necessary  high  tempera- 
ture. The  great  improvements  made  in  the  course  of 
the  last  decades  in  the  realm  of  electricity  have  been 
instrumental  in  solving  this  problem.  The  advent  of 
the  dynamo  supplied  the  means  of  generating  electric 
currents  approaching  in  their  effect  the  electric  discharges 
of  the  atmosphere,  and  the  electric  furnace  constructed 
by  Werner  Siemens  and  Sir  William  Siemens  made 
it  possible  to  obtain  degrees  of  temperature  as  had 
been  unattainable  before.  Attempts  were  made  at 
first,  by  means  of  electric  discharges  in  various  forms, 
to  effect  the  direct  combination  of  the  elements  of  the 
air,  oxygen  and  nitrogen,  so  as  to  form  nitric  acid.  But 
the  expectations  aroused  by  the  experiments  carried 
out  at  Niagara  Falls  by  the  Atmospheric  Products 
Company,  and  elsewhere,  were  not  realised.  Only  the 
process  invented  about  five  years  ago  by  Birkeland  and 
Eyde,  in  continuance  of  earlier  experiments  made  by 
Siemens  and  Halske,  and  since  then  further  developed 
by  Schonherr  in  conjunction  with  the  Badische  Anilin 
und  Sodafabrik,  has  opened  up  a  practicable  road  towards 
the  solution  of  the  problem.  However,  as  happens  so 
often  in  industry,  an  apparently  longer  and  more  tedious 
way  ultimately  proved  to  be  a  successful  one. 

In  1894  the  technical  world  was  astounded  by  the 
invention  of  Moissan  and  Willson  which  lead  to  the  manu- 
facture of  calcium  carbide  in  the  electric  furnace  on  a 
large  scale.  The  product  thus  obtained  was  first  used 
for  the  manufacture  of  acetylene.  Careful  studies  which 
I  made  immediately  after  the  publication  of  Moissan's 
work  with  calcium  carbide  and  barium  carbide,  showed 
that  both  were  possessed  of  qualities  rendering  them 
suitable  also  for  purposes  other  than  illumination. 
Reviewing  the  earlier  experiments  of  Marguerite  and 
Sourdeval,  and  especially  those  made  by  Mond,  I  considered 
it  likely  that  also  in  those  newer  experiments  the  com- 
bination of  nitrogen  and  the  production  of  cyanogen 
and  of  other  nitrogen  compounds  might  be  preceded  by 
the  formation  of  carbides.  Contrary  to  Moissan' a  views, 
who  had  not  found  carbides  to  be  capable  of  absorbing 
nitrogen,  I  pointed  out  as  far  back  as  in  1S95,  in  a  paper 
published  in  the  Proceedings  of  the  Verein  fur  Gewerbe- 

lleiss,  the  possibility  of  producing  cyanides,  amides,  and 
eventually  also  more  complicated  nitrogen  compounds, 
starting  with  carbides  as  raw  material.  Experiments 
which  I  carried  out  in  conjunction  with  Dr.  X.  Caro, 
in  the  beginning  of  1895,  on  calcium  carbide  and  barium 
carbide,  especially  on  the  latter,  yielded  results  so  favour- 
able thai  at   the  end    of    March,   1896,  we  were  ill  a  po-ilion 

to  apply  for  patents  claiming  the  combination  of  atmos- 
pheric nitrogen  with  carbides  of  (he  alkalis  and  alkaline 
earths.  Ibit  rapid  and  satisfactory  as  was  the  lirst 
success,  l  he  further  development  was  1  roublcsoine  and 
wearisome.  h'or  the  purpose  of  carrying  out  he  work 
on  a  technical  scale  we  combined  with  the  well  known 
firm      of      Siemens     mill       Halske      which     for      some      time 

past    had  directed   its  attention   to  the   problem    oi    the 
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fixation  of  nitrogen.  With  the  assistance  of  third  parties 
■  company  was  then  formed  to  find  the  by  no  means 
small  oapital  required  for  our  work.  The  now  concern 
took  the  name  of  "  CyanidgesellBchaft,"  and  all  patents 
obtained  previously  and  later  on  were  transferred  to 
this  Company. 

In  the  middle  of  the  "-HO's"  the  demand  for.  and 
the  price  of  potassium  cyanide  had  become  considerably 
enhanced  through  the  introduction  of  the  MacArthur- 
Forest  cyanide  process  of  gold  extraction.  We  therefore 
kept  in  view  the  production  of  cyanides  and  ferroeyanides, 
they  being  the  most  valuable  compounds  of  nitrogen. 
For  our  purposes  barium  carbide  appeared  to  be  most 
suitable,  as  the  fixation  of  nitrogen  took  place  easily, 
BaCa-HN|  combining  readily  to  yield  Ba(CX).,.  Moreover, 
the  barium  cyanide  so  obtained  could  be  -transformed, 
by  simple  methods,  into  potassium  ferrocyanide  and 
cyanide.  The  behaviour  of  calcium  carbide  to  nitrogen 
at  first  appeared  to  be  less  favourable,  for,  in  spite  of 
apparently  strong  absorption,  only  very  small  quantities 
of  cyanides  were  found.  But  a  closer  examination  of 
the  products  of  the  reaction  afterwards  revealed  the 
interesting  fact,  that  whilst  only  very  small  quantities 
of  calcium  cyanide  resulted  from  the  absorption  of 
nitrogen  by  calcium  carbide,  calcium  cyanamide  had 
been  formed,  with  the  separation  of  one  atom  of  carbon, 
thus  :— CaC2  +  X,  =  CaCN2  +  C.  Xow,  although  the 
conversion  of  calcium  cyanamide  into  cyanide  is  technically 
quite  feasible,  and  is  indeed  carried  out  by  us  on  a  large 
scale,  the  low  atomic  weight  of  calcium  as  compared 
with  that  of  barium  pointed  to  the  advisability 
of  producing  directly  from  atmospheric  nitrogen 
with  the  aid  of  the  calcium  compound  cheap  nitrogen 
products,  such  as  ammonia,  etc.,  which  would 
therefore  be  available  for  manuring  purposes.  Our 
anticipations  were  confirmed  by  further  experiments, 
when  it  was  found  that  the  whole  amount  of  nitrogen 
contained  in  calcium  C3^anamide,  as  also  that  con- 
tained in  the  pure  cyanamide,  produced  therefrom, 
could  be  easily  converted  into  ammonia,  by  heating  with 
water  under  high  pressure ;  this  is  expressed  by  the 
following  equations  : — 

CaCX2+3H20=CaC03+2XH3 
CX2H2+3H20=(XH4)2C03. 
Thus  the  long  looked- for  method  for  the  production  of 
ammonia  and  ammonium  salts  from  atmospheric  nitrogen 
had  been  found. 

The  consideration  of  this  simple  reaction  led  my  son, 
Dr.  Albert  Frank,  to  the  conclusion  that,  under  suitable 
conditions,  crude  calcium  cyanamide  might  in  itself 
represent  a  suitable  fertiliser  that  could  be  used  directly 
for  the  nutrition  of  plants.  As  this  supposition  was  only 
based  on  theoretical  observations,  it  became  necessary  to 
prove  its  correctness  by  practical  tests.  These  were 
carried  out  first  in  1901  and  1902  by  Prof.  Wagner  of 
Darmstadt  and  Prof.  Gerlach  of  Posen.  A  great  number 
of  tests  were  made,  under  varying  conditions,  in  pots, 
as  well  as  in  the  open  field,  and  the  results  proved  that 
crude  calcium  cyanamide  containing  20  per  cent,  of 
nitrogen  could  be  considered  equivalent  to  ammonium 
sulphate  and  therefore,  if  used  in  the  right  place,  might 
serve  as  a  suitable  fertiliser  for  plants.  These  trials 
having  been  successfully  repeated  in  the  following  year 
in  numerous  agricultural  testing  stations  as  also  in 
agricultural  practice,  we  had  to  develop  and  improve 
the  manufacture  of  the  product — which  we  termed 
"  Kalkstickstoff,"  "nitrolime" — so  as  to  enable  it  to  enter 
into  successful  competition  with  ammonium  sulphate 
and  Chili  saltpetre.  The  raw  materials  required,  viz., 
lime,  coal,  and  atmospheric  nitrogen,  are  easily  obtainable 
everywhere,  but  the  production  of  pure  nitrogen  in  such 
large  quantities  required  further  investigations.  The 
process  first  used  by  us  to  separate  oxygen  from  nitrogen 
by  leading  the  air  over  heated  copper  turnings  proved 
to  have  many  drawbacks,  because,  in  consequence  of  the 
necessary  reduction  of  the  oxide  formed,  work  could 
only  be  carried  on  intermittently.  We  therefore  turned 
our  attention  to  the  Linde  method  of  separating  the  two 
constituents  of  our  atmosphere  by  liquefaction  and 
fractional  distillation.  This  method  also  presented 
difficulties,  for  we  had  to  devise  first  an  expensive  plant 


for  the  supply  of  the  large  quantity  of  pure  nitrogen  (300 
cub.  metres  per  hour)  which  we  required. 

In  the  course  of  the  last  years  we.  have,  however, 
successfully  developed  both  methods  of  producing 
nitrogen  on  a  large  scale,  so  that  both  are  applicable, 
the  choice  of  the  method  depending  in  each  case  on 
local  circumstances. 

The  second  raw  material  required  for  the  manufacture 
of  calcium  cyanamide  is  calcium  carbide.  100  kilos,  of 
commercial  calcium  carbide — of  80  per  cent,  purity — 
can.  theoretically,  absorb  35  kilos,  of  nitrogen.  In 
practical  working,  the  absorption  amounts  to  25  kilos, 
only,  so  that  the  resulting  product  is  125  kilos,  of 
"nitrolime"  containing  20  per  cent,  of  nitrogen.  Thus, 
in  order  to  fix  one  ton  of  nitrogen,  four  tons  of  calcium 
carbide  are  required.  The  production  of  this  quantity 
of  calcium  carbide  forms,  of  course,  the  basis  of  the 
subsequent  manufacturing  operations.  Carbide  factories 
now  produce  two  tons  of  carbide  per  kilowatt-year ; 
consequently  we  require  2  kilowatts-year  equalling 
2-66  h.  p. -year  for  the  4  tons  of  carbide  necessary  to  fix 
1  ton  of  nitrogen.  Adding  to  this  amount  0-34  h.  p. -year 
for  other  mechanical  work,  etc.,  we  require  a  total  of 
3  h.p.-year.  It  is,  therefore,  evident  that  the  cost  of 
electric  energy  represents  an  important  factor  in  the 
competitive  struggle  of  the  new  product  with  the  old 
nitrogenous  manures,  ammonia  and  saltpetre.  In  order 
to  introduce  nitrolime  into  agricultural  practice  with 
success,  it  is  necessary  to  supply  the  unit  of  nitrogen 
at  a  price  at  least  equal  to,  and  if  possible  lower  than  that 
of  the  unit  contained  in  ammonia  and  saltpetre. 

Since  water  power,  necessary  for  the  production  of 
energy  at  a  low  price,  is  very  scarce  and  hence  can  only 
be  obtained  at  a  high  cost  in  Germany,  the  Cyanidgesell- 
schaft  combined  with  the  largest  Italian  carbide  works 
to  found  the  "  Societa  Generale  per  la  Cianamide  "  in 
Rome,  to  whom  all  patents  were  transferred.  The 
first  plant  equipped  for  production  on  a  large  scale  was, 
at  the  end  of  1905,  started  at  Piano  d'Orta,  utilising 
the  large  hydraulic  power  of  the  Pescara  River ;  the 
production  of  this  plant,  laid  out  first  for  4000  tons 
a  year,  has  already  been  increased  to  10,000  tons  a  year. 
Further  large  plants  in  Italy  have  since  been  erected 
at  Terni,  in  connection  with  the  carbide  works  which 
already  existed  there,  and  near  San  Michele  in  the  Aosta 
Valley.  On  the  other  side  of  the  Adriatic,  at  Sebenico 
in  Dalmatia,  at  Fiume,  and  especially  at  Almissa,  where 
water  power  of  50,000  h.p.  is  available,  some  factories 
are  being  constructed,  whilst  others  are  already  working. 
Licences  for  France  have  been  granted  to  the  "  Societe 
Francaise  des  Produits  Azotes,"  which  has  erected  a 
plant  for  4000  tons  a  year,  at  Xotre  Dame  de  Briancon. 
In  Switzerland,  the  "  Societe  Suisse  des  Produits  Azotes  " 
has  begun  manufacturing  in  works  situated  in  the  Rhone 
Valley.  In  the  United  States,  the  "  American  Cyanamid 
Company "  has  erected,  on  the  Canadian  side  of  the 
Xiagara  Falls,  a  factory  for  an  output  of  5000  to  6000 
tons,  which,  when  the  installation  is  complete,  will  be 
increased  to  10,000  tons  a  year.  I  may  also  mention 
that  a  plant  is  now  in  course  of  construction  on  the 
Kiuskzu  Islands,  in  Japan  ;  it  is  designed  to  produce, 
for  the  present,  4000  tons  a  year.  In  Great  Britain, 
"  The  Xorth  Western  Cyanamide  Company,  Ltd.,"  was 
founded  in  1906.  This  Company  acquired  from  the 
Birkeland-Eyde  concern  water  power,  to  the  extent 
of  50,000  h.p.,  near  Odde  on  the  Hardanger  Fjord  in 
Xorway  and  established  there  a  plant  for  the  production 
of  12,500  tons  of  nitrolime  to  begin  with,  an  extension 
to  50,000  tons  a  year  being  provided  for.  In  Germany, 
owing  to  the  want  of  cheap  water  power,  only  two  small 
factories,  for  a  production  of  2000  tons  and  6000  tons 
respectively,  have  been  started ;  there  will,  however, 
soon  be  added  a  third  plant  for  15,000  tons  a  year,  now  in 
the  course  of  erection  in  Bavaria,  which  will  utilise  the 
water  power  of  the  Alz.  When  all  the  above  plants 
are  at  work,  their  total  production  will  correspond  to 
the  nitrogen  contained  in  250,000  tons  of  Chili  saltpetre. 
The  thought  that  Germany,  the  largest  consumer  of 
nitrogenous  manure,  woidd  have  to  import  nitrogenous 
manure,  as  she  is  now  importing  Chili  saltpetre,  acted 
as  a  strong  stimulus  to  discover  other  hitherto  unused 
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sources  of  power.  The  solution  of  this  problem,  so 
important  in  many  respects  from  the  economic  stand- 
point, has  now  been  found,  by  utilising  the  large  stores 
of  energy  accumulated  in  the  German  bog  areas.  About 
the  middle  of  the 'sixties  I  paid  attention  to  the  investiga- 
tion of  those  districts,  whilst  endeavouring  to  introduce 
there  potash  manures  and  whilst  interested  in  a  plant 
for  the  utilisation  of  meadow-ore  (bog-iron  ore)  which 
was  being  raised  there.  At  that  time  I  fully  recognised 
the  difficulties  which  had  to  be  overcome  to  utilise 
successfully  those  extensive  deposits  of  peat.  When,  in 
the  'nineties,  the  improvement  in  the  construction  of 
electric  generators  offered  the  possibility  of  an  easy 
transport  of  the  energy  produced,  and  since,  as  mentioned 
before,  large  quantities  of  energy  are  required  for  the 
production  of  nitrogen,  I  resumed  my  former  studies. 
As  I  knew  from  my  own  experience,  and  as  I  had  also 
learned  from  the  failure  of  others  that  the  physical 
properties  of  the  peat,  especially  its  large  proportion 
of  water,  made  it  absolutely  impossible  to  convert  the 
material  into  a  fuel  easy  of  transport  and  fit  to  compete 
with  coal,  I  recommended  the  erection  of  large  electric 
power  stations  in  the  middle  of  the  bog  district  so  as 
to  utilise  the  heating  power  of  the  peat  for  the  production 
of  steam  with  the  least  possible  expenditure  of  labour. 
The  improvement  of  the  gas  engine  and  the  work  of 
Mond  on  the  simultaneous  production  of  power  gas  and 
ammonium  salts  in  the  gas  generator  helped  to  mature 
further  plans.  If  it  was  possible  to  gasify  in  a  generator 
the  raw  peat,  first  dried  to  a  certain  extent,  and  to 
obtain  thereby  not  only  power  gas,  but  also  to  extract 
at  the  same  time,  in  the  shape  of  ammonium  salts,  a 
large  portion  of  the  frequently  high  percentage  of  nitrogen 
contained  in  the  peat,  then  the  problem  of  cheap  pro- 
duction of  power  was  solved.  Experiments  which  my 
collaborator,  Dr.  Caro,  made  with  the  assistance  of 
Dr.  Mond,  at  the  works  of  the  "  Power  Gas  Corporation  " 
at  Stockton  and  Winnington,  and,  later  on,  at  the  works 
of  the  "  Deutsche  Mondgas  Gesellschaft "  in  Westphalia, 
furnished  the  very  favourable  result  that  peat  containing 
50  to  55  per  cent,  of  water  could  be  gasified  without 
difficulty.  It  was  found  that  in  addition  to  a  power  gas, 
yielding  1400  kilo. -calories  per  cub.  metre,  a  quantity 
of  ammonium  sulphate  was  obtained  which  corresponded 
to  75 — 80  per  cent,  of  the  nitrogen  originally  contained 
in  the  peat.  At  a  lengthy  trial  carried  out  last  May 
at  the  works  of  the  German  Mond  Gas  Company  at 
Sodingen  in  Westphalia,  when  40  tons  of  wet  peat  were 
worked  up  per  day,  2  tons  of  peat  containing  50  per  cent. 
of  water  furnished  2400  cub.  metres  of  power  gas  and 
38  kilos,  of  ammonium  sulphate.  As  the  nitrogen  contents 
of  the  dry  peat  amounted  to  1-05  per  cent.,  this  yield 
of  ammonia  represents  about  75  per  cent,  of  the  total 
nitrogen.  On  using  the  power  gas  in  a  large  Deutz 
gas  engine,  the  consumption  per  h.p.-hour  was  2-4  cub. 
metres.  Hence,  not  taking  into  account  the  production 
of  steam  required  for  working  the  generator,  the  above 
2400  cub.  metres  of  power  gas  are  capable  of  supplying 
1000  h.p.-hours. 

Thus,  a  source  of  power  has  been  found  for  the  pro- 
duction of  calcium  carbide  and  of  nitrolime,  which  can 
compete  even  with  the  cheapest  water  power  of 
mountainous  countries.  As  Germany  owns  an  area  of 
22,000  square  kilometres  (=8500  English  sq.  miles)  of 
bogs,  she  can  not  only  produce  the  nitrogenous  manure 
required  for  her  agricultural  requirements,  but  she  can, 
in  addition,  supply  large  quantities  of  power  for  other 
industrial  and  agricultural  purposes,  as,  for  instance, 
for  railway  and  canal  traffic,  whilst  the  land  from  which 
the  peat  has  been  removed,  is  suitable  for  cultivation, 
as  long  experience  in  Holland  has  demonstrated.  Similar 
conditions  obtain  in  Great  Britain,  especially  in  the 
Irish  bogs.  Ireland,  for  her  area,  owns  more  peat  deposits 
than  any  other  country  in  the  world  ;  almost  one-seventh 
of  her  surface,  viz.,  4250  sq.  miles,  is  covered  with  peat 
deposits  of  a  quality  rarely  found  elsewhere  in  Europe, 
and  the  percentage  of  nitrogen  in  the  peat  is  often  very 
considerable.  The  zealous  endeavours  made  for  years 
to  improve  Irish  agriculture  and  industry,  can  therefore 
be  assisted  to  a  great  extent  by  the  rational  utilisation 
of  the  bogs. 


More  important  still  than  the  fixation  of  nitrogen  in 
the  shape  of  calcium  cyanamide,  is  the  application  of 
large  and  cheap  sources  of  energy  for  the  production  of 
nitric  acid  and  nitrates  direct  from  the  atmospheric 
nitrogen  by  means  of  the  electric  arc.  This  process  is 
a  thermal  one,  but  whilst  the  combination  of  nitrogen 
with  calcium  carbide  represents  an  exothermic  process 
(i.e.,  heat  is  set  free),  the  combustion  of  nitrogen  with 
oxygen  is  an  endothermic  process.  Consequently,  the 
consumption  of  energy  is  considerably  larger  in  the  latter 
process,  amounting  theoretically  to  nearly  2-8  times 
the  consumption  of  the  former  process  per  unit  of  nitrogen 
fixed.  In  practice,  according  to  Eyde's  own  statement, 
the  consumption  is  even  higher.  The  product  obtained 
by  the  Birkeland-Eyde  process,  namely,  nitrate  of  lime, 
has  proved  itself  to  be,  for  the  same  percentage  of  nitrogen, 
a  manure  fully  equal  to  nitrate  of  soda.  The  employment 
of  neutral  nitrate  of  lime  is,  however,  attended  with 
some  difficulty  on  account  of  the  hygroscopic  property  of 
this  salt.  Hence,  it  became  necessary  to  manufacture 
the  less  hygroscopic  basic  nitrate,  which  in  its  commercial 
form  contains  only  11  to  12  per  cent,  of  nitrogen.  Other 
methods  for  the  production  of  nitric  acid,  by  combustion 
of  ammonia  with  oxygen,  wherein  the  necessary  heat  is 
produced  by  the  oxydation  of  the  hydrogen,  have  lately 
been  worked  out  by  Prof.  Ostwald  of  Leipzig,  as  also 
by  Dr.  Caro  and  myself.  Ostwald's  process  is  based 
upon  the  catalytic  action  of  platinum,  whilst  Caro  and 
myself  obtain  the  same  effect  by  using  a  mixture  of 
thorium  and  cerium  oxides,  the  incandescent  bodies  of 
the  Auer  burners.  The  products  obtained  in  the  experi- 
ments we  have  carried  out  so  far,  on  a  small  scale,  have 
utilised  as  much  as  85  per  cent,  of  the  nitrogen  contained 
in  the  ammonia.  Large  plants  are  said  to  have  been 
erected  to  work  Ostwald's  process,  but  reports  on  their 
practical  results  are,  so  far,  wanting.  Considering  that, 
as  mentioned  already,  by  treating  nitrolime  with  steam 
under  high  pressure,  pure  ammonia  can  be  easily  produced 
with  a  yield  of  98  per  cent.,  it  is  quite  within  the  limits 
of  possibility  that  our  process  may  also  become  a  useful 
one  for  the  production  of  nitric  acid.  Meanwhile  the 
production  of  ammonia  on  a  large  scale  with  the  aid  of 
nitrolime  is  only  carried  out  in  the  Piano  d'Orta  works 
for  the  manufacture  of  ammonium  sulphate.  As  a 
matter  of  fact,  the  fertilising  effect  is  only  brought  about 
by  the  transformation  in  the  soil  of  the  amide  into  nitric 
acid,  this  process  of  nitrification  being  effected,  as  has 
been  ascertained  by  Lohnis  and  Perotti,  by  certain 
bacteria  which  abound  in  all  soils  that  are  rich  in  humus. 

The  calcium  cyanamide  supplied  for  agricultural 
purposes  contains  on  an  average  20 — 21  per  cent,  of 
nitrogen  and  40 — 42  per  cent,  of  calcium,  corresponding 
to  56 — 59  per  cent,  of  caustic  lime,  further  17 — 18  per 
cent,  of  carbon  and  some  impurities  consisting  of  mixtures 
of  silicic  acid,  clay,  traces  of  phosphoric  acid,  etc., 
originally  contained  in  the  crude  carbide.  When  this 
material  is  mixed  with  the  cultivated  soil,  the  calcium 
cyanamide  under  the  influence  of  the  carbonic  acid  and 
of  the  moisture  contained  in  the  soil,  is  decomposed 
first  into  calcium  carbonate  and  free  cyanamide.  The 
latter  then,  with  absorption  of  moisture,  is  probably 
transformed  into  urea : 

CN2H,+H.,0=(NH2)2CO, 

from  which  ammonia,  and  by  subsequent  nitrification 
nitric  acid,  is  formed.  The  chemistry  of  this  process  of 
transformation  has  not  yet  been  fully  worked  out,  but 
the  formation  of  nitric  acid  is  acknowledged  by  all 
investigators  to  be  the  final  product.  Thus,  while  nitrate 
of  soda  and  nitrate  of  lime  offer  the  nitric  acid  to  the 
plant  ready  for  absorption,  nitrolime  must  first  be  trans 
formed  into  nitric  acid  in  tho  soil,  in  the  same  manner 
as  arc  the  ammonia  salts  and  nitrogenous  manures  of 
animal  origin.  This  feature  constitutes  a  guarantee 
that  both  kinds  of  nitrogen  manures,  nitrates,  as  well 
as  amides,  will  be  used  in  future  side  by  side.  Saltpetre 
will  always  bo  used,  especially  as  top  dressing,  in  all 
cases  where  vegetation  must  be  rapidly  assisted,  i.i., 
especially  in  spring,  while  nitrolime  must  be  introduced 
into  the  soil  before  the  seed  is  sown  in  order  to  enable 
it  to  show  an  effect  equal  to  that  produced  by  ammonium 
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sulphate.  Moreover,  it  otYeis  the  advantage  that  its 
decomposition  products  are  absorbed  and  retained  by 
the  soil,  whereas  in  moist  years  the  nitrates  are  washed 
out  and  carried  away.  Only  prolonged  practical  experience 
can  supply  a  knowledge  of  the  most  favourable  conditions 
for  the  use  of  this  new  manure  in  different  soils  and 
for  the  different  plants  cultivated.  The  same  thing 
occurred  in  connection  with  the  introduction  of  potash 
manures,  when  their  high  chlorine  content  at  first  gave 
rise  to  apprehensions. 

I  will   now  mention  a  few  other  developments  which 
have  arisen  from  the  fixation  of  atmospheric  nitrogen. 
There    is    the    production    of    potassium    and    sodium 
cyanides,   for  the   manufacture  of  which   a  large   plant 
has  now  been  erected  near  Charlottenburg.     The  use  of 
the   cyanide   process   has   now   greatly   extended,   for  it    , 
can  be  employed  in  the  extraction  of  silver  from  refractory 
ores,    thus    replacing    the    old    Mexican    Patio    process. 
It  was  this  fact  which  induced  our  chemists  to  produce 
crude  cyanide  of  soda  by  simply  melting  nitrolime  with 
common   salt,    as   in   this   process    cyanamide   is   trans- 
formed into  cyanide  together  with  absorption  of  carbon. 
The    mass    so    produced,    which    we   term    "  surrogate," 
contains   about   25   per   cent,    of   sodium   cyanide,    and, 
according     to     experiments     made     in     England,     has 
proved  useful  in  the  extraction  of  gold  and  silver.     The 
production  of  this  "  surrogate  "  can  be  effected  without    ] 
difficulty  in  an  installation  near  the  mines.     Similarly, 
by  smelting  nitrolime  with  fluxes,   a  material   may   be 
prepared  which  serves  as  a  substitute  for  ferrocyanide 
of  potassium  and  other  hardening  substances  for  tem- 
pering  iron   and   steel.     This   material,    sold   under   the 
name  of  "  ferrodur,"  has  already  found  extensive  applica- 
tion   in    the    tool    industry.     Crude    calcium    cyanamide 
further  serves   for   the   technical   production   of   a  large 
number  of  organic  compounds.     The  transformation  of 
cyanamide  into  urea,  which  I  have  mentioned  already, 
forms    the    basis   for    the    technical    production    of    this 
substance  as  also  of  thiourea  on  a  large  scale. 

Further  products  are  dicyandiamide,  resulting  through 
the  polymerisation  of  cyanamide,  and  dicyandiamidine 
and  its  salts.  The  salts  and  nitroderivatives  of  guanidine 
can  also  be  obtained  from  nitrolime.  In  addition  to  the 
use  of  these  substances  in  the  colour  industry,  I  may 
mention,  as  of  special  interest,  that  they  are  used  as 
"  cooling  material,"  i-e.,  to  Teduce  the  temperature  of 
combustion,  in  the  case  of  explosives  and  of  gunpowder. 
Owing  to  its  high  contents  of  inert  nitrogen,  gunpowders 
manufactured  with  the  additions  of  this  "  cooling  material " 
produce  a  high  pressure  in  ordnance,  whereas  in  contra- 
distinction to  the  other  components  of  the  explosive, 
which  mostly  consist  of  carbon  and  hydrogen,  they  only 
develop  a  low  degree  of  heat.  This  is  of  special  importance 
for  ordnance  powder  which  contains  large  quantities  of 
nitrocellulose  and  which  rapidly  destroys  the  rifling  of 
the  pieces. 

Among  other  organic  preparations  obtainable  from 
calcium  cyanamide,  which  is  produced  by  the  heat  of 
the  electric  furnace,  I  will,  in  conclusion,  only  mention 
the  efficient  component  of  Liebig's  extract  of  meat, 
namely  Creatine,  which  can  be  artificially  produced  by 
the  combination  of  sarcosine  with  cyanamide. 

Chemical  science  having  succeeded  in  producing 
artificially  such  compounds  as  alizarin,  indigo,  and 
similar  complex  substances,  which  not  only  replace,  but 
even  supplant  the  natural  products,  the  opinion  has  often 
been  expressed,  that  we  shall  be  able  to  build  up, 
artificially,  from  their  elements  the  substances  necessary 
for  the  nourishment  of  man,  namely,  carbohydrates,  and 
eren  proteins,  and  thus  render  ourselves  independent  of 
the  fluctuating  production  of  the  soil.  Although  I,  as  a 
chemist,  believe  in  the  possibility  of  such  syntheses. in 
the  chemical  laboratory — proved,  already,  in  the  case  of 
sugar — I  greatly  doubt  whether  we  shall  ever  compete 
successfully  with  the  natural  production  of  the  soil. 
True,  agricultural  production  ultimately  rests  upon  the 
same  chemical  laws  and  processes  which  we  employ  in 
laboratories  and  works,  but  the  energy  which  is  required 
to  bring  about  these  processes  and  which  sun,  atmosphere, 
and  soil  furnish  directly  to  the  farmer,  can  only  be  supplied 
to   industry   indirectly   and   hence   at   far   greater    cost, 


quite  apart  from  the  fact  that  the  utilisation  of  energy 
is  far  more  perfect  in  the  organism  of  plants  and  animals 
Mian  in  the  apparatus  of  the  chemist. 

From  the  economical  point  of  view  we  shall,  con- 
sequently, fare  best,  if  we  are  careful  to  further  and 
increase  the  growth  of  our  food  plants,  by  supplying  them 
with  the  substances  which  the  soil  cannot  offer  to  them 
in  sufficient  quantity. 

The  old  utterance  of  Dean  Swift :  "  The  man  who 
makes  two  ears  of  corn  or  two  blades  of  grass  to  grow, 
where  only  one  grew  before,  is  a  great  benefactor  to  his 
country,"  supplemented  by  that  of  the  late  Marquis  of 
Salisbury  :  "If  farmers  would  only  manure  their  land 
with  brains,  as  the  painter  mixes  his  paints,  there  would 
be  much  less  heard  about  agricultural  depression,"  are 
and  will  remain  the  practical  principles  guiding  the 
relation  of  chemical  industry  to  agriculture. 

Discussion. 
Professor  Meldola  said  one  could  not  help  feeling  struck 
at  the  extremely  harsh  way  in  which  this  country  had 
been   dealt    with    by    nature   in    the    way    of    necessary 
materials    for    agricultural    purposes.     John    Bull    was 
always  represented  as  a  typical  farmer ;    but  it  appeared 
that  he  had  to  rely  either  on  natural  or  manufactured 
products  from  other  parts  of  the  world.     Not  the  least 
interesting  part  of  this  paper  was  the  historical  intro- 
duction to  the  various  sections.     Dr.  Frank,  of  course, 
had  touched  lightly  on  the  early  steps  in  the  utilisation 
of  those  different  materials.     As  to  the  influence  exercised 
by  Liebig  on  agricultural  procedure,  it  should    not   be 
forgotten   that   the    late    Lord    Playfair   was    really    the 
intermediary    between    this    great    chemist    and    English 
agriculturists.     It  was  he  who  first  realised  the  importance 
of  Liebig's  work,  translated  his  books,  invited  him  over 
to  England,  and  himself  went  about  the  country  lecturing 
to  farmers  and  making  them  see  the  importance  of  those 
discoveries.     In    writing    the    history    of    this    chapter, 
therefore,    English    chemists    and    agriculturists    should 
never  forget  to  associate  with  it  the  name  of  Lord  Playfair. 
Another  point  which  he  wished  to  bring  forward  had 
reference  to  the  utilisation  of  the  potash  from  beet-sugar 
waste.     Everyone   now  recognised   the   importance,    and 
l    in  fact  the  necessity  for  potash  for  certain  crops  ;    and 
\    the  question  of    beet-sugar  cultivation  had  been  raised 
over  and  over  again  in  England.     In  his  younger  days, 
about  1869  or  1870,  the  late  James  Duncan  endeavoured 
to  introduce  beet  cultivation  into  Suffolk  ;    but,  apparently 
it  did  not  succeed,  nor,  he  understood,  had  later  efforts 
in  that  direction.     A   point   which   might    profitably   be 
considered  in  connection  with  this  paper,  was  the  question 
whether  beet  could  be  grown  in  this  country,  and  if  so, 
why  was  it  not  undertaken  ? 

With  respect  to  the  nitrogen  question,  one  could  not 
help  feeling  from  the  purely  chemical  point  of  view  that, 
although  the  author  had  proved,  theoretically  and  prac- 
tically, that  atmospheric  nitrogen  was  fixable  in  the  form 
of  cyanamide,  still  it  was  a  long  cry  from  cyanamide  to 
nitrate,  which  was  the  only  form  in  which  the  plant 
could  use  it.  The  question,  therefore,  still  remained : 
What  was  the  fertilising  value  of  cyanamide  as  compared 
with  Chili  saltpetre  ?  On  that  point  he  believed  experi- 
ments had  been  made  at  various  stations  ;  and  it  would 
be  well  to  have  some  definite  statement  of  results. 

Lastly,  he  would  cordially  endorse  the  opinion  expressed 
in  the  paper,  that  it  would  be  a  very  long  time,  if  ever, 
before  a  chemical  process  could  compete  with  living 
organisms  in  the  synthesis  of  proteids. 

But  even  from  the  biological  point  of  view,  the  living 
organism  had  already  solved  the  question  of  the  fixation 
of  nitrogen.  As  they  were  all  now  aware,  leguminous 
crops  got  their  nitrogen  through  the  intervention  of  an 
organism,  by  a  sort  of  symbiotic  arrangement.  The 
so-called  nodules  of  leguminous  plants  were  composed 
of  organisms  which  were  in  some  way  able  to  fix  the 
atmospheric  nitrogen  directly  and  pass  it  on  to  the 
leguminous  crops.  So  that  that  problem  had  been 
solved  by  some  of  the  very  lowest  organisms  in  Nature. 
Sir  William  Ramsay  said  there  was  one  point 
which  had  already  been  brought  before  the  Society 
by  Professor  Guye  some  years  ago,  which  ought  to  be 
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mentioned.  Obviously,  the  manufacture  of  calcium 
cyanamide  should  be  undertaken  concurrently  with  the 
combination  of  nitrogen  and  oxygen.  As  they  had 
heard  from  Dr.  Frank,  in  his  process  a  great  quantity  of 
pure  nitrogen  was  required  ;  and  he  understood  that 
the  oxygen  was  thrown  away — which  was  a  very 
uneconomical  process.  On  the  other  hand,  for  the 
combination  of  nitrogen  with  oxygen,  as  carried  on  in 
the  Birkeland-Eyde  process,  it  was  greatly  to  the  advan- 
tage of  the  latter  that  the  gases  which  entered  the  arc 
should  be  richer  in  oxygen  than  air  ;  so  that  if  those 
two  processes  were  worked  together,  each  would  utilise 
the  by-products  of  the  other. 

The  only  other  remark  which  struck  him  was  one 
in  which  he  should  have  to  refer  to  the  results  of  an 
investigation  which  was  still  in  progress,  and  which 
had  not  gone  far  enough  to  allow  him  to  say  much.  They 
had  heard  from  the  Chairman  that  this  process  of 
Dr.  Frank's  was  one  in  which  energy  was  evolved  ;  and 
that  the  Birkeland-Eyde  process  was  one  which  absorbed 
energy  from  end  to  end.  It  looked  absurd  to  speak 
of  experiments  made  with  qtiantities  consisting  of  only 
milligrams :  but  he  had  made  some  experiments 
recently,  with  a  very  curious  result.  It  was  known  that 
nitrogen  and  hydrogen  would  combine  above  a  certain 
temperature ;  and  every  young  chemist  knew  that  if 
a  spark  were  passed  through  a  mixture  of  nitrogen  and 
hydrogen,  a  little  ammonia  was  formed,  and  that  if 
water  of  sulphuric  acid  was  present  to  absorb  it,  the 
combination  went  on  until  the  whole  of  the  mixture  was 
converted  into  ammonia ;  but  at  any  given  moment 
the  amount  of  ammonia  present  was  excessively  small 
compared  with  the  amount  of  nitrogen  and  hydrogen 
which  remained  uncombined.  Experiments  had  been 
lately  made  at  Karlsruhe,  at  various  temperatures,  and 
it  turned  out  that  at  a  high  temperature  the  decom- 
position was  at  its  greatest ;  and  that  as  the  temperature 
was  lowered,  a  greater  and  greater  amount  of  ammonia 
formed  in  proportion  to  the  constituent  gases  ;  but  that 
below  a  certain  temperature,  about  500°,  the  nitrogen 
and  hydrogen  ceased  to  act  on  each  other,  or  acted  so 
slowly  that  practically  it  was  not  worth  considering. 
In  the  presence  of  radium  emanation,  which  was  a  source 
of  energy,  not  merely  ammonia  rapidly  decomposed,  but 
hydrogen  and  nitrogen  rapidly  combined.  Whether  the 
radium  emanation  really  acted  as  a  catalyser  and  greased 
the  wheels,  or  whether  the  energy  it  evolved  contributed 
to  the  operation,  he  did  not  know  ;  but  the  combination 
of  nitrogen  and  hydrogen  was  an  exothermic  operation. 
One  did  not  want  to  put  extra  energy  in.  As  far  as 
they  had  yet  gone,  the  combination  of  nitrogen  and 
hydrogen  took  place  just  as  rapidly  as  the  decomposition 
of  ammonia.  Now  if  that  occurred  with  such  a  substance 
as  radium  emanation,  it  suggested  the  question  whether 
there  were  no  other  substances  which  could  do  it ;  and 
if  there  were  the  problem  would  be  solved.  There  was 
no  trouble  in  producing  hydrogen  in  any  quantity ; 
and  the  combination  should  be  merely  a  question  of 
applying  the  right  means. 

After  some  remarks  by  Mr.  F.  J.  Lloyd, 

Mr.  A.  H.  Lymn  said  there  was  one  process  which  had 
been  touched  upon  in  which  England  was  undoubtedly 
pre-eminent,  namely,  the  recovery  of  nitrogen  in  the 
shape  of  sulphate  of  ammonia  from  coal  and  combustible 
matters   generally.      It    was   well   known  that   Dr.    Mond. 


15  years  ago,  was  recovering  sulphate  of  ammonia  from 
coal  at  the  rate  of  80  lb.  of  sulphate  per  ton.  That 
had  gradually  developed,  and  the  latest  phase  in  the 
utilisation  of  the  Mond  process  was  that  of  recovering 
ammonia  from  peat.  And  in  this  connection  he  should 
like  to  correct  an  evident  misapprehension  in  this  paper, 
viz.,  that  it  was  Dr.  Caro  who,  with  Dr.  Mond,  worked 
out  the  Mond  process  in  its  application  to  peat.  It  was 
true  that  Dr.  Caro  gave  assistance  in  the  working  out 
of  that  process  as  applied  to  the  utilisation  of  waste 
colliery  products,  and  also  of  a  certain  material  from 
Germany  called  "  Seeschlick  "  (Lake  slime),  which  contained 
a  large  amount  of  nitrogen  and  which  was  very  success- 
fully treated.  But  as  regards  peat,  he  wished  to  make 
it  clear  that  a  year  or  two  before  either  Dr.  Mond  or 
himself  met  Dr.  Caro,  peat  was  already  being  gasified 
by  the  Power-Gas  Corporation  of  London,  and  as  a  fact 
by  himself,  under  ammonia-recovery  conditions,  at 
Stockton-on-Tees  in  1903 :  and  it  was  this  Company 
who  had  built  and  supervised  the  operation  of  the  plant 
in  Germany,  whereof  the  results  had  been  stated  by 
Professor  Frank,  indeed  two  further  plants  to  gasify 
peat  were  now  being  built  by  this  Company,  one  of  them 
for  a  new  Electricity  Supply  Station  in  Italy.  At  the 
same  time  he  must  draw  attention  to  the  eminently 
valuable  work  of  Prof.  Frank  and  Dr.  Caro  in  Germany, 
in  recognising  the  "  Mond  "  process  as  the  best  adapted 
for  making  use  of  the  peat  bogs  which  cover  so  large 
an  area  there.  It  was  probably  not  generally  known 
that  in  many  places  there  were  peat  bogs,  at  all  events 
in  this  country  and  in  Ireland,  so  rich  in  nitrogen  that 
they  could  be  profitably  gasified,  for  ammonia  only, 
the  gas  being  looked  upon  as  a  by-product  which  for 
lack  of  power  users  might  in  some  cases  have  to  be  treated 
as  a  waste  product.  The  sulphate  of  ammonia  obtainable 
from  a  ton  of  theoretically-dry  peat  varied  naturally 
according  to  the  nitrogen  ;  but  in  his  experience  it  ranged 
from  80  to  160  lb.  per  ton.  That  showed  the  enormous 
total  value  of  the  peat  in  the  United  Kingdom  as  a  source 
of  nitrogenous  fertilisers.  Peat  could  be  produced  in  a 
suitable  condition  for  gas-producers  at  a  cost  of  from 
2s.  6d.  to  3s.  6d.  per  theoretically-dry  ton.  Of  course, 
the  theoretically-dry  ton  was  simply  mentioned  as  a 
standard  ;  it  naturally  contained  in  its  air-dried  condition 
from  25  to  30  per  cent,  of  moisture. 

The  conditions  he  had  just  mentioned  might  also 
apply  to  waste  small  coal,  a  very  large  plant  being  now 
under  construction  in  the  Midlands  to  gasify  this  fuel 
for  ammonia  only,  the  gas  being  temporarily  a  by-product.. 

Mr.  C.  Revis  said  since  the  discovery  of  the  nodule 
bacteria,  a  company  had  been  started  for  the  purpose 
of  producing  cultures  of  these  bacteria  ;  but  it  had  not 
been  very  successful,  as  no  good  effects  resulted  from 
the  use  of  such  cultures  ;  further  work  had,  however, 
elucidated  the  difficulties,  and  enabled  the  cultures  to  be 
used  quite  successfully  in  parts  of  Canada  and  America. 
They  could  now  be  supplied  to  the  farmer  in  such  a 
condition  that  he  could  use  them,  and  remarkable  results 
in  the  increase  of  crops  had  followed.  He  did  not  think 
the  cultures  had  been  tried  on  any  commercial  scale  in 
England.  But  they  must  not  forget  the  work  of 
Professor  Bottomley ;  it  was  thought  for  a  long  time- 
that  the  use  of  these  nodule  bacteria  was  limited  to  the 
leguminous  plants ;  but  he  had  now  shown  that  they 
were  not  specific  in  their  character  and  could  be  trained 
for  use  with  other  species. 
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Patents. 

Compressing  air  or  gases  and  apparatus  therefor.  H.  A. 
Humphrey,  London.  Ens.  Pat.  22,646,  Oct.  14. 
1907. 

The  energy  of  expansion  of  an  ignited  combustible 
mixture  is  utilised  to  effect  the  compression  of  air  or 
other  elastic  fluids.  A  mass  of  liquid  propelled  out  of  the 
combustion  chamber  compresses  the  fluid,  some  of  the 
energy  thus  developed  being  used  to  compress  a  fresh 
charge  in  the  chamber  by  a  return  flow  of  the  liquid. 
Various  methods  and  combinations  for  the  regulation 
of  the   air   supply  and  energy  are   claimed. — C.  J.  G. 

Compress«d-gas  containers  ;   Safety  device  for .      Soc. 

pour  l' Utilisation  de  I'Air  et  de  ses  Derives,  Paris.  Eng. 
Pat.  15,491.  July  21,  1908.  Under  Int.  Conv.,  July  22, 
1907. 

Ix  high-pressure  apparatus  and  particularly  in  cylinders 
containing  compressed  oxygen  or  other  gas,  where  an 
ebonite  washer  as  well  as  a  valve  regulates  the  supply, 
the  sudden  rise  of  pressure  and  therefore  of  temperature 
in  the  c id  dc  sac  formed  when  the  valve  is  opened,  may 
lead  to  ignition,  especially  if  the  ebonite  be  rough,  or 
the  passages  covered  with  impurities.  In  order  to  avoid 
the  dangers  arising  from  this  cause,  an  auxiliary  air 
space  is  formed  close  to  the  washer,  and  its  volume  made 
greater  than  the  volume  of  the  passage  on  the  side  nearer 
the  washer.  Any  rise  in  pressure  and  temperature 
would  thus  occur  in  the  auxiliary  air  space,  and  thus 
be   rendered   innocuous. — C.  J.  G. 

Regulating    or   controlling   the   flow   of   liquids ;     New    or 

improved  apparatus  for .     J.  Fieldhouse,  Guildford, 

and  Oxvchlorides  (1907)  Ltd.,  London.  Eng.  Pat. 
8548,  Apr.   16,   1908. 

The  patent  relates  to  an  apparatus  for  mixing  one  liquid 
or  solution  with  another  in  definite  proportions,  e.g. 
for  adding  deodorising  or  antiseptic  solution  to  sewage 
liquor,  or  for  softening  water  by  means  of  lime-water 
or  chemical  solutions.  The  flow  of  chemical  is  regulated 
by  means  of  a  slide-valve  of  special  shape  working  over 
a  corresponding  port.  A  float  in  the  sewage  liquor  or 
other  sump  rises  or  falls  according  to  the  volume  passing 
through,  and  opens  or  closes  the  slide  to  a  corresponding 
extent  by  means  of  a  system  of  links  and  levers.  The 
volumes  of  liquid  passing  through  the  apparatus  may  be 
recorded  on  suitably  calibrated  scales,  by  means  of 
pointers  adjustably  connected  with  the  links  and  levers. 

— C.  J.  G. 

Centrifugal  machines  for  separating  solids  from  liquids. 
Aktiebolaget  Separator  and  P.  B.  Harje,  Stockholm, 
Sweden.     Eng.  Pat.   10,314,  May  12,   1908. 

A  regulating  substance  independent  of  the  liquid  to 
be  separated,  is  passed,  together  with  the  solids  separated 
in  the  machine,  through  discharge  openings,  thus  keeping 
the  latter  always  filled  with  solids,  and  allowing  the 
openings  to  be  made  sufficiently  wide  to  avoid  obstruction. 
The  regulating  substance  may  be  introduced  through  a 
separate  pipe  within  the  feed  pipe,  and  issue  through 
a  series  of  radiating  pipes  at  the  bottom  of  the  bowl, 
the  outlets  from  these  pipes  being  placed  between  the 
discharge  openings  in  the  wall  of  the  bowl. — C.  J.  G. 


Centrifugal  pump  ;    Multistage .     H.   Keller,  Berlin, 

Germany,  Assignor  to  General  Electric  Co.,  New  York. 
U.S.  Pat.  901,450,  Oct.  20,   1908. 

Several  centrifugal  pumps  are  connected  in  series 
and  driven  from  one  shaft.  An  active  fluid  and  a  fluid 
to  be  acted  on,  compressed,  or  condensed,  are  separately 
supplied  to  the  first  pump  of  the  series.  The  two  fluids 
are  separately  conducted  from  the  delivery  chamber 
of  the  first,  to  the  inlet  chamber  of  the  second  pump 
and  so  on  throughout  the  series,  so  that  the  same  portion 
of  active  fluid  acts  on  the  same  portion  of  fluid  under- 
going compression,  in  successive  stages. — W.  H.  C. 

Dryer ;    Recuperative .     P.  Turlur.     First  Addition 

dated  May  30,  1908,  to  Fr.  Pat.  378,247,  May  30,  1907, 
(this  J.,   1907,    1136.) 

In  the  improved  apparatus,  a  single  air-distribution 
box  only  is  used. — W.  H.  C. 

Rotary  kiln ;  Process  for  the  production  of  the  highest 
temperatures  in  a  gas  heated  — — .  M.  G.  Semper  and 
Portland  Cementfabrik  Drachenberg  A.-G.  Fr.  Pat. 
390,586,   May  26,    1908. 

A  constriction  is  formed  within  the  kiln  so  that  the 
flame  strikes  the  shoulder  of  the  constriction  and  eddies 
are  formed  which  allow  time  for  the  attainment  of  the 
highest    temperature. — W.  H.  C. 

Drawing  off  a  liquid  simtdtaneously  with  a  gas  which  has 

reacted  chemically   therewith ;     Arrangement  for . 

J.  Steynis.  Fr.  Pat.  390,598,  Aug.  1,  1907. 
The  apparatus  consists  of  two  cylinders,  the  second  of 
which  contains  an  inner  chamber  closed  at  the  bottom 
and  open  near  the  top.  A  vacuum  pump  is  connected 
to  the  bottom  of  the  inner  chamber  and  draws  liquid 
through  a  perforated  funnel  into  the  first  cylinder  and 
into  the  outer  chamber  of  the  second  cylinder  until  it 
overflows  into  the  inner  chamber.  At  this  moment 
the  gas  is  admitted  through  a  number  of  similarly 
perforated  funnels  into  the  first  cylinder,  in  a  direction 
opposite  to  that  of  the  liquid  spray.  The  vacuum  and 
delivery  of  gas  and  liquid  are  regulated  by  means  of 
cocks. — C.  J.  G. 

Separating  solids  from  liquids  by  freezing,  and  a 
refrigerator  for  this  purpose.  P.  Porges  and  R.  Neu- 
mann.    Fr.  Pat.  390,816,  June  1,  1908. 

A  number  of  hollow  chambers,  through  which  a  refriger- 
ating agent  is  circulated,  are  arranged  close  together  on  a 
central  spindle,  which  is  rotated  in  the  liquid  to  be  cooled. 
The  surfaces  of  the  chambers  are  swept  by  scrapers  or 
rakes  to  remove  the  deposit,  and  keep  the  liquid  moving. 
Suitable  subdivisions  and  connecting  ducts  for  the  better 
utilisation  and  circulation  of  the  refrigerating  agent  are 
provided. — 0.  J.  G. 


Diffusion  apparatus. 


W.  Bock. 
1908. 


Fr.  Pat.  390,629,  May  27, 


The  apparatus  consists  of  three  or  more  superposed 
cylinders,  1.  Each  vessel  has  an  upper  and  lower  per- 
forated portion  or  band,  3,  4,  surrounded  by  a  jacket,  39, 
40,  and  a  perforated  conical  portion,  5,  also  surrounded 
by  a  jacket,  41.  A  central  hollow  shaft,  6,  extends  through 
the  vessels  and  is  rotated  by  the  gearing,  12,  13,  14.  (fcThe 
shaft  carries  the  screw-blades,  10,  in  the  position  shown. 
The  material  to  be  treated  is  fed  by  the  conveyor,  34,  into 
the  cylinder,  31,  falls  into  the  upper  part  of  the  top  cylinder, 
1,  and  passes  downwards,  the  exhausted  residue  being 
discharged  from  the  bottom  of  the  lowest  vessel  into  the 
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trough,  29.  'I'll'-  water  or  other  liquid  flows  from  the 
tank,  37,  by  the  pipe,  38,  into  the  cylinder,  51,  end  thence 
either  by  the  valve,  17,  into  the  jacket,  39,  or  by  the  valve, 
49,  into  the  jacket,  40,  of  the  lowest  diffuser,  I.  If  down- 
ward extraction  is  desired  in  the  Lowest  vessel,  the  liquid 
passes  from  the  jacket.  39,  through  the  perforated  por- 
tion,   !i,    into    the    vessel,    and    after    passing   through    the 

material  is  discharged  through  the  perforated  portion,  4, 
into  the  jacket,  40,  whence    it    rises    to    the    cylinder, 


56.  From  this  cylinder  it  passes  through  the  next  vessel 
by  the  pipes,  55,  58,  to  the  next  cylinder  and  thence 
through  the  upper  vessel,  being  finally  discharged  as  a 
saturated  solution  by  the  pipe,  61.  The  material  in  that 
portion  of  each  difluser  which  lies  between  the  perforated 
bands,  3  and  4,  is  only  slightly  compacted  and  is  therefore 
easily  permeated  by  the  liquid,  but  as  it  comes  within  the 
sphere  of  action  of  the  screw,  10,  it  is  compressed  and 
driven  forward  into  the  conical  perforated  portion,  5.  Here 
the  liquid  is  squeezed  out  tlirough  the  perforations  and 
a  comparatively  solid  mass  of  material  passes  on  to  the 
next  vessel  where  the  process  is  repeated.  The  vessels  are 
only  separated  from  one  another  by  the  compressed 
material,  which  acts  as  an  efficient  partition,  and  prevents 
the  passage  of  the  liquid.  The  liquid  expressed  from  the 
lowest  cone,  5,  in  which  the  shaft,  6,  is  expanded  as  shown 
at  11,  and  16,  flows  into  the  tank,  65,  and  is  returned  by 
a  pump,  66,  to  the  tank,  37. — W.  H.  C. 

Hydrosilicates  of  aluminium,   animal  charcoal,   and  other 
fine-grained   substances ;      Process    and    apparatus    for 

treating with  volatile  solvents.     H.  HirzeL     Fr.  Pat. 

391,169,  June  13,  1908. 

The  process  is  for  treating  clays  or  hydrosilicates  of 
aluminium  (such  as  fuller's  earth),  animal  charcoal,  and 
other  fine-grained  substances  with  volatile  solvents,  by 
mixing  them  into  a  paste  with  the  solvent,  and  agitating 
the  mixture.  A  horizontal  vessel,  provided  with  a  steam 
jacket,  is  employed,  and  the  ends  serve  as  filters  against 
which  the  mixture  is  thrown  by  the  agitator,  so  that  the 
extract  passes  through  the  filters  and  is  drawn  off  from 
end  chambers ;  the  material  is  thus  subjected  to  the 
regular  action  of  the  solvent  until  exhausted,  fresh  solvent 
being  added  as  required. — F.  Sodn. 

Evaporating  installation.     J.    Prugne.     Fr.   Pat.    391.260, 
June  16,  1908. 

The  claim  is  for  a  system  of  evaporation  in  which  a  tubular 
steam  generator  is  employed,  which  admits  of  the  rapid 
production  of  steam.  The  condensed  water  and  low- 
pressure  steam  escaping  from  the  coils  of  the  evaporator 
are  collected  and  injected  into  the  feed  pipe  of  the  steam 
generator.  Air  under  pressure  is  blown  into  the  lower 
part  of  the  evaporator  to  stir  up  the  deposited  salts  and 
so  facilitate  their  removal. — W.  H.  C. 

Cleaning  or  washing  smoke,  evaporating  or  cooling  liquid,  or 

condensing   vapours  ;   Apparatus   for .     J.    Black, 

and  A.  H.  and  H.  Lennox.     Fr.  Pat.  391,419,  May  29, 
1908.     Under  Int.  Conv.,  June  25,  1907. 

See  Eng.  Pat.  14,675  of  1907  ;  this  J.,  1908,  617.— T.  F.  B. 

Smoke  or  gases  ;•  Apparatus  for  washing  or  purifying . 

J.  Black,  and  A.  H.  and  H.  Lennox.     Fr.  Pat.  391,420, 
May  29,  1908.     Under  Int.  Conv.,  July  1,  1907. 

See  Eng.  Pat.  15,172  of  1907  ;  this  J.,  1908,  742.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

Patents. 

Liquid  fuel ;   Process  and  apparatus  for  the  combustion  of 

.     A.   Koeii.   Hanover-list,  Germany.     Eng.  Pat. 

26,816,  Dee.  t,  1907. 

Tiik  (latent  relates  to  a  burner  for  heavy  oils,  in  which  an 
eddying  current,  of  air  is  produced  in  front  of  the  oil-nozzle 
by  two  oppositely  directed  currents.  \ir  from  the  outer 
chamber.  '/.  of  the  burner  passes  into  the  chamber.  /, 
through  two  scries  of  openings,  c  and  /.-.     The  openings,  ., 

are  provided  with  spiral  vanes,  d.  which  give  the  air  a 
whirling  motion  in  front  of  Hhe  oil-nozzle,  b,  and  the 
openings,  k.  are  directed  against  the  direction  of  axial 
How.  or  against  the  direction  of  rotation,  of  the  air  from 
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the  openings,  c,  so  as  to  produce  a  strong  eddying  motion. 
The  openings,  c,  may  be  adjusted  by  turning  the  threaded 
part,  u,  and  the  passages,  k,  are  controlled  bv  the  sleeve,  I. 

—A.  T.  L. 

•Qas  furnaces  or  coke  ovens.  H.  Koppers,  Essen-Ruhr, 
Germany.  Eug.  Pat.  2146,  Jan.  30,  1908.  Addition  to 
Eng.  Pat.  28,811,  Dec.  29,  1904  (this  J.,  1905,  1102). 

The  regenerator  flues  arranged  as  in  the  principal  patent 
and  coimected  directly  to  the  heating  walls,  are  used  for 
preheating  the  air,  and  dampers  are  arranged  so  that  the 
currents  of  air  and  of  heating  gases  flow  in  opposite  direc- 
tions, in  consecutive  regenerators  and  heating  walls.  The 
regenerator  flues,  instead  of  being  divided  by  the  central 
arch,  may  run  undivided  along  the  length  of  each  oven. 
Air  and  flue-gases  then  pass  through  alternate  regenerator 
flues,  and  these  flues  are  connected  for  one-half  of  their 
length  with  the  heating  wall  to  the  left,  and  for  the  other 
half  of  their  length  with  the  heating  wall  to  the  right. 

—A.  T.  L. 

■Coke-ovens.  T.  von  Bauer.  Fr.  Pat.  390,720,  March  26, 
1908.  Under  Int.  Conv.,  Oct.  2  and  Dec.  2,  1907, 
and  March  5,  1908. 

The  distribution  of  the  return  or  heating  gas  takes  place 
above  the  heating  flues.  The  gas  is  either  conveyed  by 
a  main  placed  above  and  parallel  to  the  battery  along 
the  centre  line  and  is  distributed  to  groups  of  heating 
flues  by  inclined  flues  formed  in  the  brickwork  above  the 
ovens,  and  radiating  from  the  centre  line  to  the  sides,  or 
it  may  be  conveyed  by  two  flues,  one  at  each  side  of  the 
battery  and  distributed  towards  the  centre  by  a  number 
■of  inclined  or  horizontal  flues.  In  either  case  the  gas 
■enters  the  upper  portion  of  the  heating  flues.  The  air 
for  combustion  is  preheated  by  being  caused  to  pass  from 
a  flue  situated  beneath  the  battery,  through  narrow 
channels  formed  in  the  walls,  which  separate  the  heating 
Hues.—  W.  H.  C. 

Coke-oven  ';    Regenerative without  reversal  of  current 

within  the  oven.     J.  G.  Kros.      Fr.  Pat.  391,228,  June 
15,  1908. 

Two  regenerative  chambers  are  constructed  beneath  and 
parallel  with  each  oven.  By  means  of  two  pairs  of 
dampers,  each  of  the  regenerators  is  placed  alternately 
in  connection  with  the  air  and  the  combustion  chamber, 
or  with  the  downtake  from  the  combustion  chamber  and 
the  main  flue.  The  direction  of  the  gases  is  thus  reversed 
in  the  regenerators,  but  always  remains  the  same  in  the 
heating  flues. — W.  H.  C. 

Gas  retort.     E.  Gennotte.     Fr.  Pat.  390,563,  May  25,  1908. 

TuE^upper  wall  of  a  gas  retort  is  inclined  towards  the 
horizontal  at  the  angle  of  the  natural  slope  of  the  charge 
of  coal,  whilst  the  inclination  of  the  bottom  is  steeper. 
At  the  same  time  the  width  of  the  lateral  walls  increases 
progressively  towards  the  lower  end  of  the  retort.  By 
this  means  the  discharge  of  the  coke  is  facilitated. — R.  L. 


Retorts;     Vertical for  the  manufacture  of  coal  gas, 

irith  intermittent  working.  Comp.  pour  la  Fabr.  des 
Compteurs  et  Materiel  d'Usines  a  Gas.  Fr.  Pat. 
390,638,  Aug.  3,  1907. 

The  disadvantages  of  vertical  retorts  of  the  Appolt  type 
are  the  longer  period  of  carbonisation,  high  gas  pressure 
at  the  base  during  the  earlier  period  of  distillation,  and 
low  illuminating  power  of  the  gas.  The  first  drawback 
is  caused  by  the  necessary  taper  of  the  retort  walls,  which 
is  usually  more  than  25  mm.  per  metre  height  and  which 
consequently  increases  the  thickness  of  the  charge  in  the 
lower  part.  To  avoid  this  drawback,  one  of  the  lateral  walls 
only  is  inclined,  the  three  remaining  walls  being  vertical. 
The  high  pressure  at  the  base  which  is  due  to  a  softening 
and  caking  of  the  freshly-charged  coal  and  the  consequent 
resistance  offered  to  gas  rising  from  the  lower  parts,  may 
be  overcome  by  withdrawing  the  gas  from  bottom  and 
top  simultaneously.  By  this  means  decomposition  of  the 
gas  during  its  passage  over  a  tall  column  of  incandescent 
coke,  which  is  responsible  for  the  decrease  in  illuminating 
value,  is  also  prevented. — R.  L. 

Retort ;     Vertical .     P.    de   Lachomette,   Williers   et 

Cie.  Fr.  Pat,  390,707,  May  30.  1908.  (Under  Int. 
Conv.,  to  H.  W.  Woodall  and  A.  D.  MacDuckham, 
June  22,  1907.) 

The  retort  charge  is  supported  by  an  inclined  surface 
placed  under  the  retort  at  an  angle,  in  such  a  manner  that, 
although  bearing  the  greater  part  of  the  weight  of  the 
charge,  it  does  not  prevent  the  free  discharge  of  the  coke 
by  gravitation.  At  the  lower  end  of  this  inclined  surface 
an  extracting  device  is  fitted  by  means  of  which  the  dis- 
charge can  be  regulated.  This  device  may  be  in  the  form 
of  a  roller,  .or  of  a  plate  over  which  a  rotating  or  pushing 
arm  moves.  The  inclined  surface  may  be  plane  or 
cylindrical,  and  may  be  part  of  the  retort  or  of  the  discharge 
hopper.  However,  it  should  be  so  arranged  that  the  free 
movement  of  the  coke  over  it  is  not  impeded  and  that  the 
regulating  device  does  not  carry  any  coke  back  to  the 
incline. — R.  L. 


Gas  producers.  Masons  Gas  Power  Co.,  Ltd.,  and  T. 
Wright,  Manchester.     Eng.  Pat.  21,838,  Oct.  3,  1907. 

The  patent  relates  to  plant  comprising  two  or  more 
producers  arranged  side  by  side  and  formed  integral  with 
one  another,  as  described  in  Eng.  Pat.  16,218  of  1906. 
Each  producer  is  oval  in  plan,  and  the  grates  are  arranged 
in  the  direction  of  the  longer  axes,  which  are  inclined  to 
the  line  joining  the  centres  of  the  producers,  so  that  both 
ends  of  the  grates  are  accessible.  Blowers  are  provided 
at  both  ends  of  the  grates,  and  there  are  two  feeding  hoppers 
for  each  producer. — A.  T.  L. 

Gas  producers.      B.   Talbot,  Middlesbrough.      Ener.   Pat. 
1764,  Jan.  25,  1908. 

In  the  process  described  in  Eng.  Pat.  19,993  of  1901  (this 
J.,  1902,  1183),  for  obtaining  ammonia  as  well  as  producer 
gas,  the  fuel  is  stirred  in  the  upper  part  of  the  producer 
where  distillation  takes  place.  The  patent  is  for  an 
arrangement  in  which  this  is  effected  by  rotating  arms 
suspended  from  the  top  of  the  producer.  To  prevent 
clinker  from  adhering  to  the  walls,  the  lower  part  of  the 
producer  is  formed  of  unlined  metal,  cooled  externally  by 
jets  of  water.— A  T.  L. 

Gas-producer.  H.  I.  Lea,  Pittsburg,  Pa.,  Assignor  to 
The  Westinghouse  Machine  Co.  U.S.  Pat.  900,862, 
Oct.  13,  1908. 

The  producer  is  built  up  in  sections  to  form  updraft  and 
downdraft  gas -generating  sections,  the  latter  being 
provided  with  a  number  of  outlet  ports  between  the  heat- 
conducting  lining  and  the  outer  shell  of  the  producer.  A 
number  of  "  wing  walls  "  form  independent  flues  between 
the  lining  and  outer  shell.— C.  J.  G. 
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Gas  :  Process  of  producing .      B.   E.  Eldred.  Bronx- 

ville,  X.Y.     U.S.  Pat.  901,232,  Oct.  13,  1908. 

A  NUMBER  of  jet  flames  of  finely  divided  fuel  are  produced 
in  a  closed  chamber,  sufficient  air  is  introduced  under- 
neath to  complete  combustion  and  keep  the  fuel  in  suspen- 
sion, and  subsequently  sufficient  fine  fuel  is  distributed 
through  the  hot  flame  gases  to  reduce  the  carbon  dioxide 
to  carbon  monoxide. — C.  J.  G. 

Gas   producer.     R.    L.    Morgan,    Worcester,    Mass.     U.S. 
Pat.  901,359, 'Oct.  20,  1908. 

A  hollow  vertical  spindle  passes  up  the  centre  of  the 
producer  chamber  into  the  zone  of  combustion  and  is 
provided  at  the  top  with  openings  for  the  escape  of  air, 
a  horizontal  movement  being  conveyed  to  the  current  by 
means  of  a  hood  fixed  above  the  apertures.  A  radial 
fan  of  peculiar  shape  is  arranged  above  the  hood,  so  that, 
on  rotating  the  spindle,  the  particles  of  coal  receive  a 
vertical  motion  and  come  into  contact  with  the  current 
of  air  as  they  drop  from  the  blades. — C.  A.  W. 

Gas-producer.     L.     C.     Parker,     Hamilton,     Ohio.     U.S. 
Pat.  901,823,  Oct.  20,  1908. 

The  gas  producer  is  of  the  under-feed  type.  The  fuel 
is  fed  into  the  lower  end  of  a  curved  tube  leading  to  the 
centre  of  the  grate  and  "  flared  "  at  its  upper  end,  and  is 
forced  through  the  tube  by  a  plunger.  The  grate  consists 
of  rocking  bars  arranged  within  a  grate-ring,  and  an 
annular  space  is  left  for  the  passage  of  ashes  between  the 
grate-ring  and  the  shell  of  the  producer. — A.  T.  L. 

Gas   ;     Production    of   a  combustible   .     H.    Dingier. 

Fr.   Pat.    390,573,   May  26,    1908.     Under  Int.   Conv., 
Sept.  5,   1907. 

If  "  air-gas,"  i.e.,  air  carburetted  with  light  hydrocarbons, 
is  compressed  in  bottles  and  a  supply  drawn  from  these, 
its  composition  varies  considerably  with  the  temperature, 
owing  to  the  great  difference  in  the  densities  of  the  air 
and  the  hydrocarbons  employed.  To  overcome  this 
difficulty,  carbon  dioxide  is  used  in  the  place  of  air  ; 
this  gas,  when  liquefied  at  ordinary  temperatures,  can 
take  up  large  quantities  of  benzine,  gasoline,  etc.,  and 
forms  constant  mixtures  with  these.  The  carbon  dioxide 
is  passed  through  a  carburettor  where  it  is  mixed  with 
a  definite  percentage  of  hydrocarbons  and  is  then  com- 
pressed in  steel  bottles. — R.  L. 

Tar-removing  box  for  use  with  gas  washing  plant.  Masons 
Gas  Power  Co.,  Ltd.,  T.  Wright,  and  A.  Hollis,  Man- 
chester.    Eng.   Pat.  2L693,   Oct.    1,   1907. 

The  patent  relates  to  a  tar-removing  box  with  an 
adjustable  water-seal,  for  use  with  power  gas  or  producer 
gas.  The  box  contains  water  up  to  the  level  of  an  over- 
flow pipe,  and  is  divided  into  inlet  and  outlet  chambers 
by  a  vertical  partition  with  a  large  opening  below  the 
water  level.  A  plate  having  a  serrated  lower  edge  is 
arranged  adjacent  to  the  partition,  and  is  adjusted 
vertically  to  vary  the  depth  of  the  water  seal  and  to  shut 
off  the  gas  entirely  when  desired. — A.  T.  L. 

Purifier   for   illuminating   gas.     J.    L.    Vinay.     Fr.    Pat. 
390,049,  May  27,  1908. 

Instead  of  the  usual  horizontal  purifier  box,  an  inclined 
receptacle  is  employed.  A  series  of  inclined  superimposed 
grids  support  the  purifying  material.  This  is  introduced 
at  the  upper  end  of  each  layer  of  grids,  through  apertures 
which  can  he  closed  with  gas-tight  horizontal  lids.  The 
discharging  is  effected  through  vertical  doors  at  the  lower 
end  of  the  grids.  This  arrangement  allows  of  a  charging 
and  discharging  by  gravity,  thus  saving  much  labour,  ana 
at  the  same  time  doing  away  with  the  lifting  of  a  bulky 
cover  and   with   the   hydraulic  seal. —  R.  L, 

Qas  from  blast-furnaces;     Centrifugal  purifier  for . 

Soc.   Anon.  .1.  Cockeritt     Fr.   Pat    391,201,  June    13, 
1908. 

The  apparatus  is  designed  to  remove  dust  from  blast- 
furnace    gas.     It    consists   essentially    of   a    solid     disc. 


provided  with  blades  on  both  sides,  and  revolving  in  a 
containing  chamber  at  right  angles  to  the  current  of  gas. 
In  order  to  equalise  the  pressure  on  both  sides  of  the  disc, 
the  blades  are  made  slightly  longer  on  the  side  on  which 
the  gas  approaches  the  disc.  A  small  quantity  of  water 
may  he  injected  into  the  apparatus.  The  dust  contained 
in  the  gas  is  thrown  violently  against  the  containing 
walls,  falls  into  a  receptacle,  and  is  removed  periodically. 

—A.  G.  L. 

Plastic    mass    [for   electric    lamp   filaments]  ;      Process    of 

preparing  a with  compounds  of  tungsten.     Siemens 

und  Halske  A.-G.  First  Addition,  dated  June  2,  1908 
(under  Int.  Conv.,  June  8,  1907),  and  Second  Addition, 
dated  June  3,  1908  (under  Int.  Conv.,  Aug.  3,  1907), 
to  Fr.  Pat.  378,743,  June  13,  1907  (this  J.,  1907,  1192). 

(1).  Filaments  formed  from  a  plastic  mass  obtained 
as  described  in  the  principal  patent,  with  or  without 
the  addition  of  metallic  tungsten,  or  filaments  in  which 
this  plastic  mass  forms  the  binding  agent,  are  heated  to 
300° — 500°  C.  in  an  atmosphere  free  from  oxygen,  in  order 
to  render  them  electrically  conductive.  The  filaments 
are  then  finished  in  the  usual  manner.  (2).  The  product 
obtained  by  heating  the  acid  tungstate  in  vacuo  at  270°  C. 
is  added  in  small  quantities  to  boiling  water,  the  precipitate 
is  allowed  to  settle,  and  the  clear  solution  is  decanted. 
The  solution  is  evaporated  to  a  syrup  in  vacuo,  and  the 
syrup  is  heated  to  dryness  over  a  water-bath. — A.  T.  L. 

Naphthalene  and  similar  substances  as  motor  medium  in 
internal  combustion   engines ;    Process    and    apparatus 

for    using .      Riitgerswerke     Akt.-Ges.     Fr.   Pat. 

391,651,  March  28,  1908. 

See  Eng.  Pat.  7594  of  1908  ;  this  J.,  1908,  972.— T.  F.  B. 

Coal ;   Distilling  and  coking .     S.  B.  Sheldon,  Buffalo, 

N.Y.,  U.S.A.  Eng.  Pat.  138,  Jan.  2,  1908.  Under 
Int.  Conv.,  Jan.  2,  1907. 

See  U.S.  Pat.  846,958  of  1907  ;  this  J..  1907,  462.— T.  F.  B. 

Gas  furnace  or  coke  oven.     H.   Koppers,  Essen  on  Ruhr, 
Germany.     U.S.  Pat.  901,351,  Oct.  20,  1908. 

See  Eng.  Pat.  2415  of  1908  ;  preceding.— T.  F.  B. 

Coal ;    Treatment  of for  the  manufacture  of  coke  and 

superior  illuminating  gas.  J.  Jowett.  Fr.  Pat.  390,509,. 
May  23,  1908. 

See  Eng.  Pat.  14,893  of  1907  ;  this  J.,  1908,  495.— T.  F.  B. 

Filaments  for  illuminating  and  heating  purposes  ;    Process 

of  and  means  for  manufacturing .     W.    E.   Lake, 

London.  From  G.  Michaud  and  E.  Delasson,  Montreuil, 
France.     Eng.  Pat.  22,036,  Oct.  5,   1907. 

See  Addition  of  Sept.  25,  1907,  to  Fr.  Pat.  378,665  of  1907  ; 
this  J.,  1908,  216.—  T.  F.  B. 

Electric  incandescent  lamps  ;    Manufacture  of  a  conducting 

connection   for   use    in .     H.    W.    Lake,    London. 

From  Elektrische  Gluhlampenfabrik,  Watt  Scharf,  Loti 
und  Latzko,  Vienna,     Eng.   Fat.  4760.  .March  2,   1908. 

See  Fr.  Pat.  388,000  of  1908  ;  this  J.,  1908,  849.— T.  F.  B. 

Electric  incandescent  lamps  ;    Mann  fact  un  of .     A.  G. 

Bloxam,  London.  From  Siemens  und  Halske  A.-G. 
Berlin.     Eng.  Pat.  5387,  March  10,  1908. 

See  Fr.  Pat.  387,993  of  1908  ;  this  J.,  1908,  849.— T.  F.  B. 

Tungsten   incandcscmce  filaments  ;     Manufacture  of » 

Siemens  und  Halske  A.-G.,  Berlin.  Eng.  Pat.  11,608, 
May  28,  L9Q8»  Under  Int.  Conv.,  June  s,  1907. 
Addition  to  Eng.  Pat.  16,489  of  1907. 

See  First  Addition  to  Fr.  Fat.  378,743  of  1907  :   preceding. 

— T.  F.  B. 
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SUetrode  for  arc  lamps,  W.  H.  Whitney.  Boston,  Assignor 
to  Genera]  Electric  Co.,  New  York.  '  U.S.  Pat.  902,354, 
Oct  _•:.  1908. 

Sm  Eng.  Pat.  -Jd.iUT  of  1904  :  this  J.,  1906,  429.— T.  F.  B. 

Metallic  filaments  free  from  carbon  for  electric  incandesa  nee 
lighting:  Manufacture  of  — . — .  Siemens  und  Halske 
A.-G.  '  Fr.  Pat.  390,578,  May  26,  1908. 

See  Eng.  Pat.  11,624  of  1908  ;  this  J..  1908,  849.— T.  F.  B. 

Svlphocyanides  [thiocyanates]  ;    Manufacture  of [from 

cyanogen    compounds    in    coal    gas].     Eiiet.    Pat.    6218. 
VII. 

'   lime   [from   gas-works,   etc.]  ;      Repurifying . 

Eng.  Pat.  22,894.     See  MI. 

Sulphur  from  gas-purifying  material;  Purification  of 
extracts  containing  — .     Fr.  Pat.  391,109.     See  VII. 


III.— DESTRUCTIVE   DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL  WAXES. 

Crude  petroleum  fractionation,  by  means  of  capillary 
filtration.  J.  E.  Gilpin  and  M.  P.  Cram.  (Production 
of  Petroleum  in  1907.  D.  T.  Day.)  U.S.  Geolog. 
Survey. 

This  investigation  is  summarised  as  follows  : — (I).  When 
petroleum  is  allowed  to  rise  in  a  tube  packed  with  fuller's 
earth,  there  is  a  decided  fractionation  of  the  "oil,  the 
fraction  at  the  top  of  the  tube  being  of  lower  specific 
gravity  than  that  at  the  bottom.  (II).  When  water  is 
added  to  fuller's  earth  which  contains  petroleum,  the 
oil  which  is  displaced  first  differs  in  specific  gravity 
from  that  which  is  displaced  afterwards  when  more 
water  is  added.  (III).  When  petroleum  is  allowed  to 
rise  in  a  tube  packed  with  fuller's  earth,  the  paraffin 
hydrocarbons  tend  to  collect  in  the  lightest  fraction  at 
the  top  of  the  tube  and  the  unsaturated  hydrocarbons 
at  the  bottom.  (IV).  Whenever  oil  is  mixed  with  fuller's 
earth  and  then  displaced  with  water,  about  one-third 
of  the  oil  remains  in  the  earth.  (The  fuller's  earth  was 
the  Florida  product.  It  was  ground,  and  passed  through 
a  sieve  with  150  meshes  to  the  inch,  and  then  heated 
till  perfectly  dry.     (See  also  this  J.,  1900,  890,  1005.) 

Petroleum  in  Argentina.    Engineering,  Oct.  30, 1908.  [T.R.] 

Whilst  boring  for  water  near  Comodoro  Rivadina,  on 
the  East  Coast  of  Patagonia,  the  Argentine  Department 
of  Mines,  Geology,  and  Hydrography  recently  struck  a 
stratum  of  petroliferous  substance  of  recent  (cretaceous) 
formation.  The  first  stratum  was  found  at  a  depth  of 
1770  ft.,  and  the  daily  production  has  averaged  13  to 
14  tons,  without  the  aid  of  pumping  machinery.  The 
oil  is  heavy,  and  of  a  dark  brown  colour ;  representative 
samples  contain  benzine,  2-5  per  cent.  ;  kerosene,  4-7  ; 
gasoline,  995 ;  heavy  lubricating  oils,  27-45 ;  and 
asphaltum,  554  per  cent.  The  soil  consists  of  a  layer 
of  sandstone  over  clay. 

Patents. 

Hation  of  wood  and  similar  materials ;  Process  and 
apparatus  for  the  recovery  of  the  various  products  con- 
tained in  the  gases  from  the  .     R.  Strobach.     First 

Addition,   dated   June   10,    1908,   to  Fr.   Pat.    380,424, 
Jan.  21,  1908  (this  J.,  1908,  679). 

A  GOJSTTRVOVS  scrubber  is  substituted  for  the  intermittent 
apparatus  described  in  the  original  patent  in  order  to 
absorb  the  pyroligneous  vapours  contained  in  the  gases 
after  the  separation  of  the  tar.     Claim  is  also  made  for 


the  direct  recovery  of  methyl  alcohol  of  high  strength 
by  passing  the  vapours  from  the  still,  after  the  separation 
of  the  tar  and  acetic  acid,  directly  through  a  continuous 
plate  column  rectifying  apparatus  without  the  application 
dditional  heat.— W.  H.  C. 

Mineral  oil  stills  ;    Recovering  gases  and  the  lighter  dis- 
tillates from .     N.  M.  Henderson,  Broxburn,  N.B. 

Eng.  Pat,  517,  Jan.  9,  1908. 
The  condenser  outlet  is  trapped,  and  is  fitted  with  an 
ascending  branch  provided  with  a  two-way  tap.  This 
connects'the  condenser  with,  on  the  one  hand,  an  upcast 
pipe  (by  means  of  which  communication  is  established 
with  the  atmosphere  when  the  apparatus  is  not  working), 
and  on  the  other  with  a  pipe  leading  into  a  hydraulic 
main  which  also  serves  as  a  seal  for  this  pipe.  By  means 
of  an  air-pump  a  slight  vacuum  is  produced,  which  draws 
the  hydrocarbon  gases  and  light  distillates  from  the 
condenser  into  the  hydraulic  main,  the  latter  delivering 
them  to  a  separating  plant.  Means  are  provided  for 
maintaining  the  water  in  the  hydraulic  main  at  the  desired 
level.  The  condenser  outlet  is  provided  with  a  tap,  for 
drawing  off  the  heavy  final  distillates  before  they  reach 
the  trap. — C.  S. 

"  Cracking  "  still  for  liquid  industrial  residues,  combined 
with  continuous  rectification  of  the  products  of  dissociation. 
E.  A.  Barbet.  Fr.  Pat.  390,558,  July  31,  1907. 
The  ordinary  "  black  pot "  cracking  still  is  replaced  by 
a  still  charged  with  molten  lead  (or  lead  and  tin),  main- 
tained at  a  uniform  temperature,  which  is  controlled  by 
a  pyrometer.  The  liquid  residue,  e.g.,  heavy  petroleum 
oil,  is  admitted  into  a  hood  at  the  bottom  of  the  still, 
where  it  is  at  once  vaporised.  The  vapours  issue  in  bubbles 
through  orifices  in  the  hood,  and  ascend  through  the 
molten  metal,  so  that  none  of  the  particles  can  escape 
dissociation.  The  carbon  formed  by  the  dissociation 
process  collects  on  the  surface  of  the  molten  metal,  and 
can  be  removed  at  intervals  without  interrupting  the 
cracking  process  for  more  than  a  short  time.  The  dis- 
tillate is  condensed  in  the  ordinary  way,  and  the  uncon- 
densed  gases  are  utilised  as  fuel  for  heating  the  lead  bath. 
The  apparatus  may  be  used  in  connection  with  a  still 
for  crude  oil,  the  distillates  from  which  are  fractionated 
in  a  continuous  rectifying  column.  It  may  also  be 
employed  to  crack  ordinary  lamp  oil  fractions  for  the 
production  of  petroleum  spirit,  as  well  as  for  the  distillation 
of  vaseline,  the  cracking  of  heavy  coal-tar  oils,  etc. — C.  S. 

"  Cracking  "  still  for  liquid  industrial   residues  combined 
with  continuous  rectification  of  the  products  of  dissociation. 
E.  A.  Barbet.     First  Addition,  dated  Aug.  20,  1907,  to 
Fr.  Pat.  390,558,  July  31.  1907  (see  preceding  abstract). 
The  claim  is  for  the  use  of  the  "  cracking  "  apparatus 
heated  by  a  bath  of  molten  lead  described  in  the  original 
patent  as  an  addition  to,  as  well  as  instead  of,  the  "  black- 
pot."     Claim  is   also  made  for  the  use  of  any  suitable 
neutral  fusible  salt  in  the  place  of  the  molten  lead  in 
the  bath.— W.  H.  C. 

Petroleum  oils  ;  Purifying .     E.  W.  Wynne,  Liverpool. 

U.S.  Pat.  901,411,  Oct.  20,  1908. 

See  Eng.  Pat,  2314  of  1907  ;   this  J.,  1907,  863.— T.  F.  B. 

Petroleum,   or   its   derivatives   or   distillates  ;     Process   for 

refining  crude .     L.   Edeleanu.     Fr.   Pat,   391,405, 

May  22,  1908. 

See  Eng.  Pat.  11,140  of  1908  ;  this  J.,  1908,  974.— T.  F.  B. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Fluorescein  ;  Chromogen  of and  the  simplest  Rosamine. 

I.  Preliminary  communication  on  carboxon.ium  dyestuffs. 

F.   Kehrmann  and  0.  Denglor.     Ber.,  1908,  41,  3440— 

3447. 
By  the  action  of  benzotrichloride  on  acetyl -n;-aminophenol, 
two  compounds  are  obtained  having  the  constitution 
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ceHs 
C 

AAA 


CHo.CO.NH 


\ 


AA 

o o 


C6H5 
C 
AA 


CH3.CO.NHl       l       1       'NH.CO.CH3. 
0C1 

II. 

From  (I.)  by  removing  first  the  acetyl  group  and  then  the 
aniino-group,  a  substance  of  formula, 

/C(C6H5)V 
C.Hi<  >C6H3.0 


is  formed,  which  is  to  be  regarded  as  the  chromogen  of 
fluorescein  and  other  cyclic  phthalelns.  This  substance, 
phenylfluorone,  gives  golden  yellow  solutions  in  organic 
solvents,  which  exhibit  a  weak  green  fluorescence.  It  is 
insoluble  in  alkalis.  Aminophenylfluorone,  prepared  by 
removing  the  acetyl  group  from  (I.),  fluoresces  very 
strongly.  It  is  a  dark  red  substance  giving  orange-red 
salts  and  dyes  tannin-mordanted  cotton  similarly  to 
Phosphine.  On  diazotising  and  boiling  with  water,  the 
corresponding  hydroxyphenylfluorone  is  obtained; ;  this 
is  identical  with  Doebner's  "  Resorcin-benzein."  Silk 
is  dyed  yellowish-rose  with  a  green  fluorescence.  From 
the  resemblance  of  this  substance  to  Fluorescein,  the 
authors  regard  the  latter  as  having  the    constitution  : 


<C^~CgH4.  CO2H 
>C6H3.0 
0^  I 


The  substance  of  formula  (II.)  is  the  chloride  of  the  simplest 
(acetylated)  Rosamine  ;  it  dissolves  in  hot  water  with 
a  yellow  colour  and  is  converted  by  alkalis  into  a  Magenta- 
red  unstable  base  which  changes  spontaneously  into  a 
colourless,  stable  form.  The  latter  regenerates  the  yellow 
salt  with  acids.  On  removing  the  acetyl  groups,  the 
simplest  Rosamine  is  obtained  :  this  is  a  yellowish-red, 
strongly  fluorescing  dyestuff  which  gives  bluish  orange- 
red  shades  on  tannin -mordanted  cotton. — J.  C.  C. 


Stilbene  group  ;;    Colouring  matters  [dyestuffs]  of  the . 

V.  Action  of  caustic  alkalis  on  derivatives  of  Tp-nitro- 
toluene.  A.  G.  Green  and  J.  Baddiley.  Chem.  Soc. 
Trans.,  1907,  93,  1721— 172G.  (Compare  this  J.,  1908, 
69.) 

Previous  work  has  shown  that  the  action  of  caustic  alkalis 
in  presence  of  air  on  the  methyl,  methoxyl,  and  carboxyl 
derivatives  of  p-nitrotoluene  leads  to  the  formation  of 
dibenzyl  derivatives.  It  has  since  been  found  that  by 
carrying  the  reaction  further,  stilbene  compounds  are 
produced.  2  : 4-Dinitrotoluene  yields  tetranitrostilbene 
when  an  alkaline  alcoholic  solution  of  iodine  is  used  as 
the  oxidising  agent.  4  :  4'-l)initro-2  :  2/-dimothvlstilbene, 
NOj,.CaHe(CH6).CH  :  CH.C(!H3(CH:!).NOo  prepared  from 
p-nitro-o- xylene,  forms  yellow  needles,  m.  pt.  288 — 290°  C. 
4:  4'-l)initro-2  :  2'-diinethoxyBtilbene,  crystallises  in  bright 
orange  needle.-,  in.  pi.  2<i.s — 269°  C.  4  :  4'-I>initiosi  ilbene- 
2 :  2^-dicarboxylic  acid,  prepared  from  oitro-O-toluic  acid 

using  sodium  hypochlorite  as  oxidising  agent,  fornix  vellow 

crystals,  in.  pi.  288  291°  C.  2 :  4 :  27: 1'-Tetra-ainino- 
stilhene,  obtained  by  reducing  tetranitrostilbene  with  tin 

and  hydrochloric  acid,  uives  brown  azo-dyestuffs  uhcn 
combined  with  diazo-compoiinds. — J.  C.  C. 


Dyestuffs    in    solution.     L.    Pelet-Jolivet    and    A.    Wild. 
Z.  Chem.  Ind.  Kolloide,  1908,  3,  174—177. 

In  order  to  determine  whether  dyestuffs  dissolve  in  the 
colloidal  or  crystalline  condition,  the  conductivity  o£. 
dyestuff  solutions  and  their  appearance  under  the  ultra- 
microscope  were  studied.  All  the  dyestuffs  examined, 
which  included  both  basic  and  acid  dyestuffs,  and  also 
Congo  Red  as  a  representative  direct  cotton  dyestuff, 
showed  conductivities  in  solution  which  pointed  to  complete 
electrolytic  dissociation  at  a  sufficient  dilution.  As  it 
has  often  been  suggested  that  solutions  of  dyestuffs, 
and  especially  of  basic  dyestuffs,  may  be  hydrolysed, 
solutions  of  basic  dyestuffs  were  tested  by  Bredig's  diazo- 
acetic  ester  method.  They  proved  to  be  without  action 
on  this  reagent,  showing  the  absence  of  hydrogen  ions, 
and  therefore  the  absence  of  hydrolysis.  The  blue  com- 
pound obtained  by  the  action  of  hydrochloric  acid  on 
Congo  Red  solution,  which  is  generally  considered  to  be 
the  colour  acid  of  that  dyestuff,  was  found  to  be  insoluble 
in  water  in  the  presence  of  electrolytes  but  to  dissolve 
to  a  colloidal  solution  on  continued  washing  with  pure 
water ;  the  colloidal  solution  so  obtained  showed 
practically  no  electric  conductivity,  indicating  the  absence 
of  dissociation.  Strong  solutions  of  Congo  Red  show 
comparatively  small  dissociation  by  the  conductivity 
method.  According  to  their  appearance  under  the  ultra- 
microscope  at  a  dilution  of  0-5  per  cent.,  the  dyestuffs 
were  divided  into  three  classes,  namely  :  non-colloidal 
solutions,  showing  no  micella?,  slightly  colloidal  solutions, 
showing  very  few  micella?,  and  colloidal  solutions,  showing 
many.  Non-colloidal  solutions  were  yielded  by  Methylene 
Blue,  Eosin,  Malachite  Green,  Fluorescein  and  Alkali 
Blue.  Slightly  colloidal  solutions  were  yielded  by 
Safranine,  Night  Blue,  Rhodamine  6G,  Anisolin  3B, 
Crystal  Violet,  Crystal  Ponceau,  Bluish  Light  Green  SF, 
Helvetian  Blue,  and  Orange  II. ;  and  colloidal  solutions 
by  Magenta,  Rocellin,  and  the  direct  cotton  dyestuffs, 
Congo  Red,  Benzopurpurin,  Carbazol  Yellow,  Oriol 
Yellow,  etc.  Special  attention  is  directed  to  the  results 
with  Alkali  Blue,  which  all  previous  investigators  have 
classed  as  a  very  decided  colloid.  The  authors  do  not 
consider  that  the  presence  of  micella?  has  much  effect 
on  the  colour  of  the  solution.  They  also  are  inclined  to 
consider  as  a  characteristic  of  dyestuffs  in  solution  a 
tendency  to  be  transformed  into  the  colloidal  condition 
under  the  influence  of  electrolytes  and  adsorbents.  They 
have  observed  the  action  of  electrolytes  on  dyestuff 
solutions  under  the  ultramicroscope,  and  found  that  the 
results  are  in  accordance  with  those  governing  colloidal 
coagulation.  Negative  ions  precipitate  the  basic  dyestuffs 
and  positive  ions  the  acid  dyestuffs.  According  to  the 
concentration,  either  amorphous  precipitates,  micella?, 
or  crystals  are  thrown  down. — E.  F. 

Patents. 

Red  dyestuffs  ;    Manufacture  of .     Farbwerke  vorm. 

Meister,  Lucius,  und  Briining,  Hoechst  on  the  Maine, 
Germany.  Eng.  Pat.  16,017,  Julv  28,  1908.  Under 
Int.  Con  v.,  Oct.  23,  1907. 

When  4-dialkyloxythioindigos  are  treated  with  halogens 
or  with  agents  which  part  with  halogen,  vat  dyestuffs  are 
obtained  which  give  pure  red  shades  on  wool  and  cotton. 
For  example,  I  part  of  4-diethoxvthioindigo  is  stirred 
with  3  parts  of  bromine  or  with  4  parts  of  sulphury] 
chloride  and  allowed  to  stand  for  some  time.  The  product 
is  diluted  with  carbon  tetrachloride,  filtered,  and  the  solid 
residue  treated  with  a  solution  of  bisulphite  and  washed 
with  alcohol. — J.  C.  C. 

Dyestuffs  of  the  Qiiinoline  group  ;    Process  for  preparing 

blue   - .     Farbwerke    vorm.    Meister.    Lucius,    und 

Briining.  Ger.  Pat.  200,207,  Nov.  19,  1907.  Addition 
toiler.  Pat.  172.1  IS.  .Inly  29,  1906. 

In  the  process  described  in  the  original  patent  (see  Eng. 
Pat.  18,227  of  L905  ;  this  J.,  1906,  368)  formaldehyde  may 
be  replaced  by  chloroform,  bronioform,  or  iodoform,  or 

bj   a   mixture  of  these  substances.    -T.  F.  B. 
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Dianthra<iuinoit(imi)ies „•      Preparation     of .     Farb- 

werke  vonn.  Moistor,  Lucius,  and  Bruning.  Qer.  Pat. 
•91,327,  Nov.  7.  1907. 

Diaxthua^i/ixoneimines  may  be  obtained  by  the 
condensation  of  a-nitruanthraquinones  with  aminoanthra- 
quinones  in  presence  of  alkali  oaibonateB,  and  without 
the  aid  ol  a  catalytic  agent.  The  condensation  is  usually 
effected  in  presence  of  a  solvent,  such  as  nitrobenzene. 

— T.  F.  B. 

Orange  lake-duestufj  ;  Manufacture  of  an .     R.  Lauch, 

Berlin.  Eng.  Pat.  18,736.  Sept,  7,  1908.  Under  Int. 
Conv..  Oct.  8,  1907. 

I :  4-Dixitkoaxilixe  is  diazotised  and  combined  with 
^-naphthol.  whereby  an  orange,  insoluble  azo-dyestufi 
is  produced  which  is  very  fastto  light  and  may  be  used 
as  a  lake,  either  alone  or  with  substrata. — J.  C.  C. 

Vat  dyestuffs:    Production  of  red .     Badische  Anilin 

und  Soda  Fabrik.  3rd  Addition,  dated  Mav  29,  1908 
(under  Int.  Conv.,  April  20,  1908),  to  Fr.  Pat.  365,920, 
Mav  4,  1906  (this  J.,  1906,  979;  1907,  960;  1908, 
1015). 

Dyestuffs  resembling  those  described  in  the  chief  patent 
and  its  additions  are  obtained  by  condensing  /3/3-dihal- 
ogenated  authraquinones  with  derivatives  of  1 -amino- 
anthraquinone  containing  one  of  the  groups,  XHR, 
NRg,  OH,  OR,  in  the  ring  other  than  that  containing  the 
amino-group  or  with  similar  derivatives  formed  by  the 
coalescence  of  a  new  ring,  for  example  a  pyridine  nucleus. 
An  alternative  process  is  to  condense  aa-diaminoanthra- 
quinones  with  derivatives  of  /3-halogenated  anthraquinones 
other  than  the  l-amino-6-  (or-7-)  halogenated  anthra- 
quinones, for  example,  derivatives  containing  one  of  the 
groups,  XHR,  XR2,  OH,  X02,  NH(Acyl),  OR,  etc. 
Examples  are  given  of  the  condensation  of  2  :  6-dichloro- 
anthraquinone  with  l-amino-6-methylaminoanthraquinone 
and  of  1  :  5-diaminoanthraquinone  with  2-chloro-5-methyl- 
aminoanthraquinone  by  the  same  process  as  formerly 
described. — J.  C.  C. 

Vol  dyestuffs  of  the  anthracene  series  ;   Production  of . 

Badische  Anilin  und  Soda  Fabrik.  Fr.  Pat,  390,677, 
May  29    1908.     Under  Int.  Conv.,  April  15,  1908. 

Red,  vat  dyestuffs  are  obtained  by  condensing  1-amino- 
anthraquinone  with  derivatives  of  2-halogenated  anthra- 
quinones or  derivatives  of  1-aminoanthraquinone  with 
2-halogenated  anthraquinones  or  their  derivatives.  Such 
compounds  as  the  aminoanthraquinone  quinoleines  may 
be  considered  as  derivatives  of  1 -amino-  or  2-halogenated 
anthraquinones.  The  condensations  are  effected  in 
nitrobenzene  solution  with  the  addition  of  copper  oxide 
and  sodium  carbonate :  the  former  may  be  replaced  by 
other  indifferent  solvents  of  high  boiling  point,  and  copper 
salts  or  metallic  copper  together  with  sodium  acetate, 
calcium  carbonate,  or  potassium  carbonate  may  also  be 
used  instead  of  copper  oxide  and  sodium  carbonate 
respectively. — J.  C.  C. 

Dyestuffs  dyeing  vegetable  fibres  without  mordants.     L.  Haas. 
Fr.  Pat.  390,715,  Aug.  5,  1907. 

0-o-DryiTEO-m-wi-DiCHLOnoDiPHENYi.,  m.pt.  170-171°  C, 
is  converted  into  the  mono-  and  di-snlphonic  acids,  which 
are  condensed  with  one  or  two  molecules  of  aromatic 
bases  or  aminophenols.  Derivatives  of  diphenylamine 
are  thus  obtained  corresponding  with  the  general  formulae  : 

R.XH.C6H2(NO„)(S03H).C6H3Cl.X02, 
R.XH.C6H2(XO;)(S03H).C6H2(N02)(S03H).NH.R1,  and 
R.XH.CaH2(X02)(S03H).C6H2Cl(N02).S03H, 

where  R  and  R1  represent  an  aromatic  base  or  an  amino- 
phenol.  When  these  compounds  are  treated  with  poly- 
sulphides,  they  are  converted  into  dyestuffs  which  give 
shades  varying  from  green  to  blue  and  from  violet-blue 
to  black  on  unmordanted  vegetable  fibres.  Further, 
the  above  diphenylamine  compounds  can  be  reduced  and 


treated  with  boiling  dilute  mineral  acids,  whereby  a  series 
of  compounds  is  obtained  corresponding  with  one  or 
other  of  the  general  formulae : 


/C6H3C1  ,C6H3.NH.Ri 

,      R.NH.C6H3<  | 
H  XNH 

<CgHoCl.S03H 
I 


R.NH.C6H3<f| 


SNH 

When  these  products  are  treated  with  polysulphides 
between  100°  C.  and  250°  C,  dyestuffs  resembling  those 
already  described  are  obtained.  Examples  are  given  of 
the  condensation  of  the  mono-  and  the  di-sulphonic  acid 
with  p-anunophenol  in  the  presence  of  sodium  carbonate, 
the  subsequent  operations  being  carried  out  in  the  usual 
manner. — J.  C.  C. 

T 'riphenylmethane  dyestuffs  capable  of  being  chromed  on  the 

fibre  i    Production  of .     Soc.   pour  l'lnd.   Chim.  a 

Bale.     Fr.  Pat.  391,221,  Aug.  23,  1907. 

By  the  condensation  of  sodium  p-nitrobenzaldehyde- 
o-sulphonate  (25-5  parts)  with  o-cresotinic  acid  (30  parts) 
in  the  presence  of  concentrated  sulphuric  acid  (170  parts)  at 
40° — 80°  C,  a  dyestuff  is  obtained  giving  red  shades  on 
wool  which  on  chroming  become  violet-blue,  very  fast  to 
fulling  and  light.  When  printed  on  cotton  with  chromium 
acetate,  indigo-blue  shades  are  produced.  H  the  conden- 
sation is  effected  in  presence  of  oxidising  agents  such  as 
nitrites,  persulphates,  etc.,  the  shade  of  the  chromed 
dyestuff  becomes  greenish-blue  and  if  reducing  agents  are 
used  in  the  condensation,  the  shade  is  violet-red.  These 
effects  are  also  produced  if  the  finished  dyestuff  is  treated 
with  oxidising  or  reducing  agents. — J.  C.  C. 

Dyestuff  of  the  oxazine  series  g   Production  of  a  new . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.     Fr.  Pat.  391,241, 
June  15,  1908.     Under  Int.  Conv.,  July  2,  1907. 

A  suLPHONic  acid  of  Celestine  Blue  is  obtained  by  heating' 
the  dyestuff  (25  kilos.)  with  chlorosulphonic  acid  (100  kilos,  j 
at  90°  C.  for  4  hours.  It  gives  pure  blue  shades  on  a 
chromium  mordant. — J.  C.  C. 

Alizarin  preparations  completely  soluble   in  hard   water: 

Process    for    preparing    .     F.    Erban.     Ger.    Pat. 

200,682,  March  22,  1904. 

Preparations  of  alizarin  dyestuffs,  soluble  in  hard  waters 
to  clear  solutions,  are  obtained  by  heating  the  dyestuffs  in 
aqueous  solutions  with  gelatinous  materials  {e.g.,  glue } 
and  suitable  alkaline  substances  (borax,  etc.),  and  con- 
centrating the  products  or  evaporating  to  dryness.  The 
solutions  of  these  preparations  precipitate  the  dyestuff 
slowly  and  evenly,  so  that  they  are  available  for  dyeing  on 
mordants.  They  can  also  be  precipitated  by  addition  of 
dilute  acids,  when  the  dyestuff  is  obtained  in  a  very  fine 
state  of  division. — T.  F.  B. 

Phenozazine    derivatives ,:     Process    for    preparing    . 

Act.-Ges.  f.   Anilinfabr.      Ger.   Pat.   200,736,    Feb.   2. 
1906. 

2-Nitro-2'-hydroxydiphenylamine  derivatives,  which 
are  also  substituted  in  the  6-position  (with  the  exception  of 
trinitrohydroxydiphenylamines)  are  converted  into  phen- 
oxazinesby  treatment  with  alkalis.  The  initial  materials 
are  obtained  by  the  condensation  of  o-aminophenol  or  its 
derivatives  with  6-substituted  2-chloronitrobenzene. 

— T.  F.  B. 

o-Hydroxydisazo  dyestuffs  ,*    Process  for  preparing  chrome 

.      Anilinfarben-    und    Extraktfabr.    vorm.    J.    R. 

Geigy.     Ger.  Pat.  201,377,  Dec.  7,  1907. 

Diazo  compounds  are  combined  with  m-amino-p-cresol- 
arylsulphonic  esters,  and  the  compounds  thus  obtained 
are  further  diazotised  and  combined  with  the  usual  azo 
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components.  By  removing  the  arylsulpho  group,  chrome 
o-hydroxvdisazo  dvestuffs  which  dve  fast  green  shades  are 
produced.— T.  F.  B. 

Laundry    blue;     Manufacture    of    consolidated .     N. 

Hochsinger  and  Briider  Hochsinger.  Budapest.  Eng. 
Pat.  8903,  April  23,  1908. 

A  laundry  blue  dissolving  in  water  with  effervescence  is 
made  by  mixing  Indigo  Carmine,  Ultramarine,  Paris 
Blue  or  any  blue  aniline  dyestuff  with  sodium  bicarbonate, 
tartaric  acid,  talc,  and  stearine.  A  little  alcohol  is  added 
to  render  the  mixture  uniform  and  some  salicylic  acid  to 
render  it  antiseptic. — A.  B.  S. 

Azo  dyestuff s  ;   Manufacture  of  new .     P.  A  Newton, 

London.  From  Farbenfabr.  vorm.  F.  Baver  und  Co., 
Elberfeld,  Germany.     Eng.  Pat.  23,183,  Oct.  21,  1907. 

See  Fr.  Pat.  383,169  of  1907  ;  this  J.,  1908,  329.— T.  F.  B. 

Anthracene    derivatives :     Manufacture    of .     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  German  v.  Eng.  Pat.  1165.  Jan.  17, 
1908.     Addition  to  Eng.  Pat.  28,765,  Dec.  17,  1906. 

See  Addition  of  Jan.  16,  1908,  to  Fr.  Pat,  372,676  of  1906  ; 
this  J.,  1908,  744.— T.  F.  B. 

p-Aminoacetyl-m-tnluidine.  C.  Heidenreich,  Vohwinkel, 
Assignor  to  Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elber- 
feld, Germany.     U.S.  Pat.  902,150,  Oct.  27,  1908. 

See  Fr.  Pat.  388,454  of  1908  ;  this  J.,  1908,  894.— T.  F.  B. 

Celestine-blue  sulphonic  acid.  W.  Lommel,  Assignor  to 
Farbenfabr.  vorm.  F.  Baver  und  Co.,  Elberfeld,  Ger- 
many.    U.S.  Pat,  902,154,' Oct,  27,  1908. 

See  Fr.  Pat.  391,241  of  1908  ;    preceding.— T.  F.  B. 

Colouring    matters    [dyestuff  s]    of    the    anthracene    series  j 

Manufacture  of .     J.  Y.  Johnson,  London.     From 

Badische  Anilin  und  Soda  Fabrik,  Ludwigshafen  on 
Rhine,  Germany.     Eng.  Pat.   1840,  Jan.  27,  1908. 

See  Fifth  Addition,  of  Feb.  8,  1908,  to  Fr.  Pat.  309,503  of 
1901  ;   this  J.,  1908,  851.— T.  F.  B. 

Gallocyanine  dyestuff  and  process  of  making  same.  A. 
Steiner,  Assignor  to  Chemical  Works  formerly  Sandoz, 
Basle,  Switzerland.     U.S.  Pat.  901,657,  Oct,  20,  1908. 

See  Fr.  Pat.  382,335  of  1907  ;  this  J.,  1908,  219.— T.  F.  B. 

;lzo  dyestuff  ;  Yellow  — —  and  process  of  making  same. 
It  Boniger,  Assignor  to  Chemical  Works  formerly 
Sandoz,  Basle,  Switzerland.  U.S.  Pat.  901,675,  Oct  20 
1908. 

See  Fr.  Pat.  387,245  of  1908  ;  this  J.,  1908,  801.— T.  F.  B. 

[Sulphide]    dyestuff s ;      Process    of    making    concentrated 

liquid .     A.  Schmidt  and  ().  Schwab,  Assignors  to 

Kurbwerke  vorm.  Meister,  Lucius,  und  Bruning, ll.'ichst 
op  the  Maine,  Germany.  U.S.  Pat.  901,746,  Oct  20 
L908. 

See  Eng.  Pat.  98S3  of  1905  •   this  ,).,  1906,  584.— T.  F.  B. 

Sulphur  [sulphide]  dyestuff  and  process  of  making  same';, 

alack .     G.  K.  .Junius,  Hagen,  Germany,  Assignor 

to  R.  E.  R  Sanderson,  New  York.  U.S.  fat.  '.Mil  7)70 
Oct.  27,  L908. 

Sick  Kr.  Pat.  371, 119  of  19(16  ;    this  .).,  1907,  251.— T.  F.  B. 

A  to  dvestuffs  containing  fatty  arid  radicals.     \.  Sulzberger 
New  York.     D.8.  Pat  902,021,  Oot.  27,  loos.    '" 

SHE  Ger.  Pat.  193,451  of  1906  ;  I  his  J.(  1008,  399.— T.  F.  B. 


Dyestuff  dyeing  from  a  vat,  like  indigo  ;    Production  of  a 

violet .     Fabr.  Baloise  de  Prod.  Chimiques.   Fr.  Pat. 

391,199,  June  13,  1908. 

See  Eng.  Pat.  12,810  of  1908  ;  this  J.,  1908,  894.— T.  F.  B. 

Dyestuffs  for  cotton  ;    Process  for  producing  direct 

derived  from  aminoazo  compounds  and  dinitrostilbene- 
disulphonic  acids  or  dinitrodibenzi/ldisulphonic  acids. 
L.  Cassella  und  Co.     Fr.  Pat,  391,475,  Aug.  30,  1907. 

See  Eng.  Pat,  19,807  of  1907  ;  this  J.,  1908,  975.— T.  F.  B. 


V.— PREPARING,  BLEACHING,    DYEING, 

PRINTING,      AND     FINISHING     TEXTILES, 

YARNS,  AND    FIBRES. 

Turkey   Bed   dyeing  ;      Application  of  different  oils  and 

soaps  in .     F.  Erban  and  A.  Mebus.     Z.  Farben- 

Ind.,  1908,  7,  317—320. 

The  authors  have  compared  the  properties  of  different 
oils  and  soaps  used  in  the  dyeing  of  Turkey  Red  and 
have  given  their  results  in  tabular  form.  ■  The  oils  were 
used  at  different  degrees  of  sulphonation.  The  conclusion 
is  drawn  that  none  of  the  other  oils  and  fats  experimented 
with  can  compare  with  castor  oil  (and  the  many  pre- 
parations therefrom),  for  the  production  of  Turkey  Red, 
even  taking  into  account  the  cost  of  the  oils.  The 
dyeings  obtained  in  the  other  cases  (e.g.,  on  using  train 
oil,  cocoanut  oil,  etc.),  are  inferior  to  those  obtained 
from  castor  oil  either  as  regards  purity  of  shade,  evenness 
of  shade,  or  the  fastness  of  the  dyeing  to  rubbing. 

— S.  H.  H. 


Rongalite  {free  acid),  bases,  and  formaldeliyde.     A.   Binz 
and  E.  Isaac.     Ber.,  1908,  41,  3381—3387. 

When  rongalite  (sodium  formaldehydesulphoxylate)  is 
condensed  with  aminic  hydrochlorides  and  formaldehyde, 
products  are  obtained  which  are  different  from  those 
prepared  by  Reinking,  Dehnel  and  Labhardt  (this  J., 
1905,  330)  by  condensing  rongalite  with  bases.  Rongalite, 
formaldehyde,  and  ammonium  chloride.  A  mixture  of 
5-4  grms.  of  ammonium  chloride  in  15  c.c.  of  water  with 
17  grms.  of  rongalite  in  10  c.c.  of  water  and  10  c.c.  of 
technical  formaldehyde  solution  forms,  after  a  few 
minutes,  a  white  substance  which  decomposes  between 
135°  C.  and  140°  C.  and  reduces  Indigo  Carmine  on 
warming.  It  is  completely  decomposed  when  dissolved 
in  warm  water  and  when  the  substance  is  suspended  in 
boiling  alcohol  and  water  added,  aminomethylsulplnirous 
acid  is  produced.  Rongalite,  formaldehyde,  and  aniline 
hydrochloride.  By  the  similar  interaction  of  these 
substances,  a  white  compound,  Ca5H2804N4S.2,  m.pt. 
138 — 142°  0.  is  obtained,  which  also  reduces  Indigo 
Carmine.  It  is  also  produced  by  treating  the  hydro- 
chloride of  anhydro-p-aminobenzyl  alcohol  (formed  from 
formaldehyde  and  aniline  hydrochloride)  with  rongalite. 
When  rongalite  (25  grms.)  and  aniline  salt  (19  grins.)  are 
dissolved  in  water  (00  c.c.)  and  the  solution  heated,  a 
substance,  C^H.^OeN^.,,  m.pt,  159— 160°  C.,is  obtained, 
which  does  not  reduce  Indigo  Carmine.  When  warmed 
with  bichromate  and  sulphuric  acid  a  brown  dyestuff  is 
formed,  and  with  acetic  anhydride  anil  water,  diacc'yl 
diaminodiphenylmethane  is  produced.  o-Toluidine  hydro- 
chloride behaves  similarly,  whilst  p-toluidine hydrochloride 
gives  a  red  coloration  and.  after  12  hours,  a  precipitate 
which      cannot        be      acct  ylatcd.         Tetramcthyldiamino- 

diphenylmethanesulphone, 

(Cll;,)2N.CflH3<g22>C6H:1..\(CH:i), 

is  formed   when  a  solution  of  diiiiclhylanilin.    (  is   I  grm8.), 

in  concentrated   hydrochloric  acid  (12  c.c.),  and  a  little 
water,  is  treated  with  rongalite  (35  grms.)  ^formaldehyde 
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solution   (16   CO.)   and   water  (60   O.O.).     A   nitronitroso- 

derivativo  is  obtained  from  this  by  the  action  of  nitrous 
acid.— J.  C.  G 

Cellulose  :  Action  of  ammonium  persulphate  on  — — . 
//.     Xew  test  for  oxycellulose.     H.  Ditz.     See  XIX. 

Patents. 

Ttxiile    and   fibrous    materials;      Proeess   and    apparatus 

for    the    treatment    of    preparatory    to    spinning. 

J.  Bendel.     Ft.  Pat.  890,842,  June  2,  1908. 

The  raw  material  such  as  flax,  ramie,  or  hemp  is  tied  in 
bundles  and  soaked  for  24  hours  in  water  containing 
a  ferment  such  as  yeast.  The  material  is  then  placed 
on  metal  trays  anil  these  are  disposed  one  above  the 
other  in  a  suitable  carrier  and  immersed  for  about  one 
hour  at  80?— 100s  C.  in  a  softening  bath  composed  of  a 
solution  of  sodium  carbonate,  potassium  carbonate,  or 
soap.  etc.  The  product  can  be  then  sorted  into  qualities 
according  to  its  colour.  The  soaked  material  is  spread 
out  on  inclined  plates,  well  washed  with  a  spray  of  water 
to  remove  bark,  gum.  etc.,  bleached  in  a  bath  of  bleaching 
liquor  or  other  suitable  bleaching  material,  and  then 
squeezed  and  dried. — A.  B.  S. 

Bleaching ;       Electro-chemical    method    of .     E.    A. 

Pouzenc.     Fr.  Pat,   390,891,  June  5,   1908. 

The  bleaching  is  effected  in  a  rectangular  vat  in  the 
bottom  of  which  is  placed  the  anode,  under  a  protecting 
false  bottom.  The  cathode  is  placed  in  the  upper  part 
of  the  vat.  A  solution  containing  from  30  to  60  parts 
per  1000  of  an  alkali  borate,  metaborate,  orthoborate, 
biborate.  or  perborate  is  placed  in  the  vat  and  heated  to 
50?  C.  The  material  is  placed  in  the  vat  and  an  electric 
current  from  a  dynamo  is  passed  through  of  such  a 
strength  that  there  is  a  brisk  evolution  of  gas  at  the 
cathode.  After  about  one  hour  the  material  is  removed, 
squeezed,  and  treated  for  10  minutes  in  a  bath  containing 
1  litre  of  sulphuric  acid  and  1 — 4  grms.  of  Acid  Violet 
per  1000  litres  of  water.     It  is  then  squeezed  and  dried. 

—A.  B.  S. 

Cop  dyeing  machines.  The  British  Cotton  and  Wool 
Dyers  Assoc,  Ltd.,  and  A.  Hoegger,  Manchester. 
Eng.  Pat.  25,696,  Nov.  20,  1907. 

The  bobbins  are  placed  on  one  or  more  horizontal  per- 
forated plates  carried  on  a  frame  which  can  be  raised  out 
of  the  dye- bath  by  means  of  a  hydraulic  ram.  The  lower 
sides  of  the  perforated  plates  are  connected  with  a 
circulating  pump  by  means  of  which  the  dye-liquor  can 
be  drawn  or  forced  through  the  cops.  The  space  below 
the  plates  is  also  connected  with  an  exhaust  cylinder, 
so  that  the  liquor  can  be  removed  from  the  cops  and 
air  drawn  through  them  after  the  carrier  has  been  raised 
out  of  the  bath  by  means  of  the  ram. — A.  B.  S. 

Textile  materials  by  means  of  circulating  liquids  ;   Machine 

for  the  treatment  of .     G.  de  Keukelaere.     Fr.  Pat. 

390,663,  May  29,  1908.     Under  Int.  Conv.,  May  16,  1908. 

Lv  the  bottom  of  a  dye  vat  are  two  openings  which  are 
in  connection  with  a  circulating  pump.  By  a  special 
arrangement  of  valves  the  connections  between  the  vat 
and  the  pump  can  be  reversed  so  as  to  make  the  liquid 
circulate  in  the  reverse  direction.  Over  the  central 
opening  in  the  vat  is  placed  a  movable  vertical  column 
composed  of  a  number  of  short  vertical  sections  fitting 
one  above  the  other.  Each  of  these  sections  is  fitted 
with  horizontal  perforated  arms  to  carry  the  bobbins,  etc. 
The  top  of  the  column  is  closed  and  fitted  with  a  ring 
for  lifting  out  the  central  pipe  with  its  arms  and  bobbins. 
The  liquor  from  the  pump  is  forced  up  the  central  column, 
passes  through  the  material,  and  returns  to  the  pum|> 
through  the  other  opening.  By  reversing  the  valves, 
the  liquor  passes  in  the  opposite  direction.  For  small 
quantities  of  material,  some  of  the  sections  of  the  vertical 
column   are  removed. — A.  B.  S. 


/'    paring,    washing,    or   dyeing   textile   substances   by   an 

It  emoting  current  of  the  solution  :    Apparatus  for . 

F.  Peshavcs.     Fr.   Pat.  390,895,  June  4,  1908. 


A  movable  vat,  1,  is  provided  with  a  distributor,  2,  a 
perforated  false  bottom,  4,  a  movable  cover,  5,  and  a 
perforated  false  cover,  6.  The  distributor,  2,  is  provided 
at  its  top  and  bottom  with  openings,  7,  and  8,  which 
correspond  with  openings  9,  and  10,  in  the  inner  walls 
between  the  false  and  true  bottoms,  and  the  false  and 
true  covers  respectively.  Inside  the  distributor,  2,  is 
arranged  a  sliding  cylinder,  29,  which  can  be  raised  or 
lowered  so  as  to  cover  the  openings,  8  and  9,  alternately. 
The  periphery  of  the  vat,  1,  is  also  provided  with  openings, 
13  and  14,  the  former  corresponding  with  an  opening,  15, 
in  the  outer  wall  between  the  true  and  false  covers,  5  and 
6.  In  practice,  the  material  to  be  treated  is  put  inside 
the  vat,  1,  the  cover  is  screwed  down  so  as  to  make  the 
apparatus  air-tight,  and  the  cylinder,  29,  is  raised.  The 
solution  for  the  treatment  is  forced  by  the  pump,  32, 
through  the  holes,  7  and  9,  through  the  material  in  the 
vat,  in  the  direction  shown  by  the  arrows,  a.  It  then 
passes  through  the  perforations  in  the  false  cover,  6, 
through  the  holes,  13  and  15,  into  the  tank,  12,  inside 
which  the  vat,  1,  is  mounted.  From  this  tank  the  solution 
is  again  taken  by  the  pump,  32.  To  reverse  the  direction 
of  the  current,  the  holes,  14,  8,  and  10,  are  opened,  and 
13,  15,  7,  and  9  are  closed.— P.  F.  C. 

Dyeing  of  wound  bobbins  bi/  forcing  the  di/e-liquor  through 
tham.  J.  B.  Jacob  et  fils.  Fr.  Pat.  390,950,  May  4, 
1908. 

A  vat  provided  with  a  perforated  false  bottom  is  divided 
into  two  compartments  by  a  vertical  partition.  The 
false  bottom  is  provided  with  a  number  of  regularly 
arranged  cup-shaped  depressions,  around  each  of  which 
a  number  of  holes  are  pierced.  In  practice,  the  wound 
bobbins,  each  arranged  with  its  core  resting  above  one  of 
these  depressions,  are  covered  by  two  screens  (one  for  each 
compartment),  which  are  screwed  down  tightly.  Each 
bobbin  is  protected  by  a  separate  hat-shaped  cover  from 
becoming  damaged  by  the  pressure  of  the  screen.  The 
dye-liquor  is  forced  into  the  lower  part  of  one  compart- 
ment, through  the  holes  surrounding  each  depression 
in  the  false  bottom,  through  the  wound  bobbins  and  into 
the  upper  part  of  the  compartment.  It  then  flows  over 
the  partition  into  the  other  compartment  and  is  aspirated 
through  the  bobbins  contained  therein  and  finally 
returned  to  the  reservoir. — P.  F.  C. 

Dyeing  Ri/o,  Soleil,  or  similar  bobbins  ;   Machines  for . 

H.'  Krantz.     Fr.  Pat.  391,008,  June  6,  1908. 

The  perforated  tubes  for  carrying  the  bobbin^  are  closed 
at  one  end  by  a  plate,  from  the  centre  of  which  projects 
a  cylindrical  metallic  portion  of  such  a  size  as  to  fit  into 
the  ordinary  bobbin   mandril.     When   placing  a  bobbin 
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on  the  perforated  tube,  this  projection  fits  into  the  mandril 
of  the  bobbin  and  so  allows  the  bobbin  to  be  slipped  on 
to  the  tube  without  disturbing  the  thread. — A.  B.  S. 

Printing    on    fabrics ;     Process    for .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.  Fr.  Pat.  390,979,  May  23, 
1908.     Under  Int.  Conv.,  June  28,  1907. 

It  has  hitherto  been  impossible  to  produce  coloured 
reserves  under  Aniline  Black  with  dyes  tuffs  which  are 
dyed  with  a  chromium  mordant,  because  the  alkaline 
medium,  necessary  for  the  production  of  the  reserve, 
precipitates  the  chromium  from  the  printing  colour, 
causing  it  to  harden  and  become  unworkable.  This 
difficulty  is  avoided  by  adding  glycerin,  glucose,  cane 
sugar,  or  some  other  such  substance  to  the  printing  colour. 
Chromium  compounds  are  produced  which  are  soluble  in 
ammonia,  and  can  therefore  be  employed  for  the  pro- 
duction of  coloured  Aniline  Black  reserves.  Example  : — 
Mix  8  parts  of  Alizarin  Yellow  GG  in  paste,  8  parts  of 
glycerin,  4  parts  of  ammonia  solution  (25  per  cent.), 
40  parts  of  gum  tragacanth  solution  (6  per  cent.),  20 — 
30  parts  of  finely  divided  chalk,  and  10 — 15  parts  of 
chromium  acetate  solution  (20°  B.).  This  mixture  is  printed 
on  to  the  fabric,  which  is  then  steamed  for  1  hour  and 
padded  with  a  liquor  for  producing  Aniline  Black,  which 
is  finally  developed  in  the  ordinary  manner. — P.  F.  C. 

Coaling  fabrics,  wood,  and  other  material  to  preserve  and 

render  same  waterproof  :    Liquid  composition  for    . 

J.  R.  Morison,  London.  Eng.  Pat,  22,371,  Oct.  10, 
1907. 

Petroleum  residue,  pitch,  or  bitumen  is  treated  with 
a  volatile  liquid,  such  as  naphtha  or  carbon  bisulphide, 
in  a  closed  vessel  until  the  mixture  is  quite  fluid.  Viscose 
is  then  gradually  added,  the  mixture  being  thoroughly 
stirred  in  the  meantime.  The  composition  thus  obtained 
is  applied  to  the  article  which  it  is  desired  to  protect. 

—P.  F.  C. 

"  Benzine  "   and  other  hydrocarbons  thai  have  been   used 

in  cleaning  or  dyeing  ;   Regenerating  and  clarifying . 

J.  Toby.  Fr.  Pat.  391,172,  June  13,  1908.  Under 
Int.  Conv.,  May  11,  1908. 

The  liquid  is  drawn  off  from  the  dry-cleaning  apparatus, 
or  the  like,  in  which  it  has  been  used,  and  is  passed  through 
a  small  centrifugal  turbine.  This  treatment  separates 
the  solid  particles  (dust)  and  leaves  the  liquid  in  a  clarified 
state,  ready  for  use  over  again. — C.  S. 

Dyeing  thoroughly   closely   woven   webs   or  felts  ;     Process 

for .     S.     von     Kapff,    Aachen,    Germany.     Eng. 

Pat.  22,171,  Oct.  8,  1907. 

See  Fr.  Pat.  382,058  of  1907  ;   this  J.,  1908,  222.     T   F.  B. 

Dyeing  machine.     J.    ML    Payne  and    (',.   <;.    Wallace.      Fr. 
Pat.  390,733,  "April    l(i,    1908. 

Ski;  U.S.  I'at,  887,51  I  of  1(108  ;   Ibis  ,1.,  1908,  (125.      T.  F.  B. 

l>>/<i>i<{    machines.     Eussong    Dyeing    Machine    Co.     Fr 
Pat.  390,885,  June  3,  1908. 

Ski-;  Reissue,  dated  April  2«,  1908,  of  I'.S.  I'at.  661  343 
of  1909;    fchifl  ./.,   1908,  559.—  T.  F.  B. 

Sulphurised    [sulphide]    dyestuffs ;     Printing  ,M. 

Ciiinliaiiiii,  Heme,  Assignor  to  Soc.  Clicm.  hid.  in 
Basle,  Basle,  Switzerland.  U.S.  Pat.  9(11,705,  Oct.  20, 
1908. 

Skk  Bug.  Pat.  24,987  of  1907  ;  fchifl  J.,  1908,  332.     T.  F.  15. 

lull  and  analogous  fabrics  ;    Decorative  treatment  <•/ . 

I:.  J.  0.  Mitchell.  Fr.  Pat  891,093,  June  I",  1908. 
Under  Int.  Oonv.,  Sept  18,  L907. 

Skk  Kng.  Pat.  20,747  of  1907  ;   this  J.,  1908,  683.— T.  F.  B. 
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Nitrous  gases  and  oxygen  ;    Action  of on  water.     F. 

Foerster  and  M.   Koch.     Z.   angew.   Chem.,    1908,   21, 
2161—2172,  2209—2219. 

After  a  discussion  of  previous  work  on  the  subject,  the 
authors  give  a  detailed  account  of  experiments  on  the 
action  of  mixtures  of  nitrogen  peroxide  and  oxygen  or 
air,  in  different  proportions,  on  water,  and  on  the  oxidation 
of  nitrogen  peroxide  to  pentoxide  by  means  of  ozone, 
with  a  view  of  obtaining  nitric  acid  of  higher  strength 
than  is  otherwise  possible.  The  results  obtained  show 
that  when  a  mixture  of  nitrogen  peroxide  and  oxygen, 
prepared  from  1  vol.  of  nitric  oxide  and  2  vols,  of 
oxygen,  is  led  into  water,  formation  of  nitric  acid  takes 
place  very  rapidly,  until  an  acid  of  about  40  per  cent, 
concentration  is  obtained.  The  absorption  of  nitrogen 
peroxide  then  slackens  gradually  at  first,  but  more  quickly 
so  soon  as  the  concentration  of  the  nitric  acid  exceeds  50  per 
cent.  At  the  ordinary  temperature  it  is  not  possible  to 
obtain  nitric  acid  of  a  greater  concentration  than  68 — 
69  per  cent,  by  the  combined  action  of  nitrogen  peroxide 
and  oxygen ;  at  higher  temperatures  the  increase  of  the 
concentration  of  the  nitric  acid  proceeds  still  more  slowly. 
As  the  strength  of  the  acid  approaches  the  limiting  value, 
the  greater  is  the  proportion  of  the  nitrogen  peroxide 
which  is  simply  dissolved  and  hence  can  be  removed  again 
by  a  current  of  air.  From  a  mixture  of  steam,  nitrogen 
peroxide,  and  oxygen,  also,  it  is  not  possible  to  obtain, 
at  the  ordinary  temperature,  nitric  acid  of  a  strength  higher 
than  68 — 69  per  cent.  As  the  concentration  of  nitric 
acid  increases,  the  formation  of  further  quantities  by  the 
interaction  of  nitrogen  peroxide  and  water  (2N02+ 
H20->HN03+HN02)  is  retarded,  owing  to  deficiency  of 
free  water  (due  to  the  formation  of  hydrates  of  nitric  acid), 
whilst  at  the  same  time,  increasing  quantities  of  nitric 
acid  vapour  are  carried  over  by  the  current  of  gas  passing 
through  the  solution.  The  acid  of  highest  concentration 
attainable  by  the  interaction  of  nitrogen  peroxide,  oxygen, 
and  water  is  of  approximately  the  same  composition  as 
the  mixture  of  nitric  acid  and  water  of  minimum  vapour 
pressure.  As  the  rate  of  evaporation  of  the  acid  solution 
is  increased  by  the  presence  of  a  large  excess  of  foreign 
gases,  whilst  the  velocity  of  reaction  of  nitrogen  peroxide 
with  water  is  diminished,  the  concentration  of  nitric  acid 
attainable,  falls,  as  the  percentage  of  nitrogen  peroxide 
in  the  gaseous  mixture  is  reduced.  In  the  case  of  mixtures 
with  air,  the  limiting  concentrations  at  the  ordinary 
temperature  are  : — with  1  per  cent,  of  nitrogen  peroxide, 
about  46  per  cent,  of  nitric  acid,  with  2  per  cent.,  52  ; 
and  with  5  per  cent.,  more  than  55  per  cent,  of  nitric  acid. 
The  nitrous  acid  produced  in  the  primary  reaction  between 
nitrogen  peroxide  and  water,  decomposes  completely 
in  the  course  of  time  into  nitric  acid  and  nitric  oxide  : 
3HN02  =  HN0;,-f-2N0+H20,  and  the  nitric  oxide  is 
oxidised  to  nitrogen  peroxide  by  excess  of  oxygen.  With 
a  large  excess  of  air,  however,  the  nitric  oxide  carried  over 
from  the  absorption  apparatus,  is  not  completely  oxidised 
to  peroxide  if  the  distance  to  the  next  absorption  vessel 
is  short,  and  if  the  latter  bo  charged  with  alkali  solution, 
alkali  nitrite  is  produced  (NO+NO.^N.Oj).  Tho 
amount  of  nitrite  thus  formed  is  greater,  the  greater  tho 
dilution  of  the  nitrogen  peroxide  mixture  with  air.  By 
the  action  of  ozone,  nitrogen  peroxide  is  very  rapidly 
oxidised  to  nitrogen  pentoxide,  even  when  mixed  with 
large  proportions  of  air,  and  by  leading  the  resulting 
gas-mixture  into  water  or  aqueous  nitric  acid,  acid  of  more 
than  80  per  cent,  strength  can  be  easily  obtained. — A.  S. 


Phosphorous  iicnl  .■    Oxidation  <>\ ■  by  iodine.     B. 

Steele.     Chem.   Soo.    Proc.,    1908,  24.    193. 


1). 


Tiik    velocity    of   interaction   of   iodine   and    phosphoi 

HI  id     has     beetl     studied.      II     has    been     found     1  li.it     fcWO 

reactions  of  essentially  different  character  occur  between 

these  reagents,  one  of  winch  preponderates  in  more  strongly 
acid   solution,   and   the   other,   in   the  presence  of   fooble 
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acids,  such  as  acetic  and  boric  acids.  The  former  of  these 
reactions  ia  catalytieally  accelerated  by  the  presence  of 
hydrogen  ions,  and  the  velocity  is  proportional  to  the 
concentration  of  phosphorous  acid  (or  of  the  phosphorous 
ion)  and  to  the  square  root  of  the  concentration  of  the 
iodine.  The  second  reaction,  which  occurs  in  the  presence 
of  salts,  such  as  sodium  acetate,  bicarbonate,  or  hi  borate, 
is  accelerated  by  the  presence  of  phosphorus  acid  and  of 
sodium  acetate,  and  retarded  by  the  presence  of  iodine 
and  of  potassium  iodide. 

Lime   in   loafer  ;    Solubility  of  .     G.  T.   Moody  and 

L.  T.  Leyson.     Chem.  Soc.  Proc,  1908,  24,  202. 

The  observed  dilYerence  in  the  solubility  of  lime 
obtained  from  different  sources  is  not  ascribable 
to  any  peculiarity  of  the  lime  itself,  but  is  due 
to  the  presence  of  impurities  which  either  affect 
the  solubility  of  the  lime  or  are  capable  of  neutralising 
acids  thereby  causing  an  error  wherever  the  lime  present 
in  solution  is  estimated  by  titration  with  acid.  It  is 
found  that  the  curve  of  solubility  of  lime  in  water,  between 
86°  and  S0°  C,  is  practically  represented  by  a  straight 
line. 

Silica  ;     Precipitated .     H.    Le    Chatelier.     Conipt. 

rend.,  1908,  147,  060—662. 

Gelatinous  silica,  completely  freed  from  hydrochloric 
acid  and  sodium  chloride,  by  washing,  was  heated  in  a 
sealed  tube  at  320°  C.  for  six  hours.  No  alteration  in  the 
appearance  of  the  silica  occurred,  which  remained 
gelatinous.  The  author  concludes  that  no  hydrate 
of  silica  exists,  but  that  precipitated  silica,  however 
formed,  is  anhydrous,  and  merely  associated  mechanically 
with  water.  The  other  properties  of  the  substance — 
formation  of  jelly  and  state  of  permanent  suspension  in 
water,  ease  of  reaction  with  alkalis  as  compared  with 
quartz,  etc. — are  considered  to  be  due  to  the  extremely  fine 
state  of  division  in  which  the  silica  exists.  That  it  possesses 
the  hardness  of  ordinary  "  anhydrous  "  silica  is  shown  by  the 
fact  that  metals  can  be  polished  by  friction  with  gelatinous 
silica.— J.  T.  D. 

Colloidal       phosphorus ;        Formation       of .      A. 

Lottermoser.     J.  prakt.  Chem.,   1907,  78,  367—368. 

When  a  clear  and  colourless  solution  of  white  phosphorus 
in  ether  is  allowed  to  stand  in  a  closed  vessel  containing 
a  small  piece  of  undissolved  phosphorus  in  excess,  and 
exposed  to  diffused  daylight,  the  solution  gradually 
acquires  an  orange-yellow  opalescence  in  reflected  light, 
whilst  appearing  clear  yellowish-red  by  transmitted 
light.  This  phenomenon  is  due  to  the  formation  of  red 
phosphorus,  which  is  practically  insoluble  in  ether,  but 
which,  when  produced  in  this  way,  remains  in  the  form 
of  a  colloidal  sol.  After  a  time,  the  walls  of  the  vessel 
become  covered  with  a  pale  red  crust  of  allotropic  phos- 
phorus, and  the  colloidal  sol  is  destroyed,  all  the  red 
phosphorus  being  deposited  on  the  crust  as  fast  as  it  is 
formed.— J.  F.  B. 

/■    sulphide    and    stdphate  ;     Reaction    between . 

Production  of  dark-coloured  glass.     O.  Sackur.     See  VIII. 

Graphite    production    of    the    United    States.    U.S.    Geol. 
Survey,     1908.     [T.R.] 

The  production  of  graphite  in  the  United  States  in  1907 
included  4.947,800  pounds  of  the  flake  variety,  valued  at 
§171,149,  and  26,803  short  tons  of  the  amorphous  variety 
valued  at  SI  25,821.  The  output  of  1906  included 
5,887,982  pounds  of  flake  graphite  and  16,853  tons  of 
amorphous  graphite.  During  the  year  a  small  output 
was  made  by  one  company  in  Alaska.  Considerable 
deposits  exist  40  miles  northwest  of  Nome,  which  appear 
to  be  much  purer  than  most,  if  not  all,  of  those  at  present 
worked  in  the  United  States.  These  deposits  are  not  far 
from  comparatively  cheap  transportation.  In  New  Jersey 
a  graphite  mine  was  started  at  High  Bridge  in  a  graphite- 
bearing  gneiss.     A    tunnel   was  driven   along  the  strike 


for  a  distance  of  400  feet.     About  3i  carloads  of  graphite, 
divided  into  four  grades,   were   mined  and  shipped. 

The  imports  of  graphite  of  all  kinds  in  1907  amounted 
to  22,939  short  tons,  valued  at  $1,777,389,  as  compared 
with  25,487  short  tons,  valued  at  $1,554,212  in  1906. 
The  high  value  per  ton  of  the  imported  product  indicates 
that  it  was  chiefly  of  the  flake  or  crystalline  variety. 

The  production  of  artificial  graphite,  which  was  first 
put  on  the  market  in  1897,  has  increased  in  wonderful 
measure.  The  output  in  1907  was  6,590,000  lb.,  valued 
at  $481,239,  as  compared  with  5,074,757  lb.,  valued  at 
S337.204,  in  1906. 

The  world's  production  of  graphite  is  valued  at  about 
$4,300,000,  of  which  about  $3,400,000  is  credited  to 
Ceylon.  The  volume  of  the  world's  output  is  about 
1 28,000  short  tons,  of  which  Ceylon  produces  only  about 
10,000  tons,  but  owing  to  its  superior  quality  the  value 
of  this  output  is  approximately  80  per  cent,  of  the  value 
of  the  world's  production.  Austria  is  credited  with  the 
largest  output  in  point  of  volume,  amounting  to  about 
42,000  tons,  but  owing  to  its  low  grade  its  value  is  only 
about  $293,000. 

Patents. 

Furnace    for     burning     pyrites    and     other     substances; 

Mechanical .     E.    Bracq-Laurent  and   R.    Moritz. 

Ft.  Pat.  390,838,  June  3,  1908. 

The  invention  relates  to-  a  mechanical  furnace  for  the 
roasting  of  pyrites  or  other  substances,  which  possesses 
the  following  special  features  :— (1 ).  The  material  is  made 
to  pass  into  the  furnace,  and  from  stage  to  stage  of  the 
superposed  hearths,  down  suitable  slopes,  so  that  the 
ascending  gases  come  into  contact  with  the  surface  of  the 
material  only  and  little  dust  is  raised.  (2).  The  central 
vertical  shaft  passing  through  the  furnace,  and  its  arms 
and  rabbles,  are  made  hollow  and  are  cooled  by  a  current 
of  air  or  air  mixed  with  atomised  water,  the  destructive 
action  of  sulphur  at  the  high  temperature  of  the  furnace 
being  thus  retarded.  An  inner  tube  runs  through  the 
centre  of  the  shaft  and  the  interior  of  each  arm  is  furnished 
with  a  horizontal  partition,  so  that  the  air  may  circulate 
and  finally,  when  heated,  pass  out  through  the  central 
tube.  The  inner  and  outer  tube  of  the  shaft  may  be  cast 
together  in  sections,  or  the  outer  tube  may  be  cast  in  one 
piece  and  the  other  adjusted  afterwards.  To  ensure 
more  thorough  rabbling,  each  compartment  of  the  furnace 
may  be  provided  with  four  arms,  instead  of  two  as  is 
usual,  or  the  extra  arms  may  be  confined  to  the  upper 
stages.  An  examination  of  the  step  at  the  base  of  the 
shaft  is  rendered  easy  by  the  insertion  of  a  block 
which  may  be  removed  for  this  purpose  by  very  slightly 
raising  the  shaft. — F.  Sodn. 

Spent    lime    [from    gas-works,    etc.] ;     Repurifying . 

R.  Middleton,  Leeds.     Eng.  Pat.  22,894,  Oct.  17,  1907. 

Spent  lime  is  mixed  with  about  5  to  10  per  cent,  of  its 
volume  of  sawdust,  or  similar  absorbent,  finely  divided 
fuel,  made  into  briquettes  weighing  not  more  than  about 
one  pound  each,  and  burnt  in  a  reverberatory  or  suitable 
gas  furnace.  Fresh  lime  may  be  added  as  a  binding  agent 
before  briquetting,  if  desired. — O.  R. 

s  nl phocyanides  [thiocyanatcs]  ;■  Manufacture  of [from 

cyanogen  compounds  in  coal  gas}.  The  British  Cyanides 
Co.,  Ltd.,  and  K.  M.  Chance,  London.  Eng.  Pat. 
6218,  Mar.  20,  1908. 

CoaBi  gas  is  first  washed  in  a  liquor  containing  an  alkali 
polysulphide  in  solution,  which  reacts  with  a  portion  of 
the  cyanogen  contained  in  the  gas,  with  formation  of 
thiocyauate  and  hydrogen  sulphide.  The  latter  is  then 
passed  together  with  the  gas  into  a  second  washing  com- 
partment, which  contains  ammoniacal  or  "  gas  "  liquor, 
in  which  free  sulphur  is  kept  agitated  by  means  of  some 
simple  stining  appliance.  The  ammonia,  hydrogen 
sulphide,  and  sulphur,  combine  to  form  ammonium 
polysulphide,  which  removes  the  remainder  of  the  cyanogen 

02 


1112 


(l.  \'II.— ACIDS,  ALKALIS,  SALTS,  &  NON-METALLIC   ELEMENTS. 


[Nov.  30,  1908. 


from  the  gas — a  portion  of  the  polysulphide  being  led 
back  into  the  first  vessel  to  bring  about  the  preliminary 
decomposition,  as  described. — 0.  R. 

Barium  and  .strontium  nitrates  :  Manufacture  of  — — . 
H.  Wever.  Dellbriick,  Germany.  Eng.  Pat.  9773, 
May  5,  1908. 

Barium  or  strontium  sulphide,  obtained  by  heating  the 
corresponding  sulphate  to  incandescence  with  coal,  is 
treated  with  molten  calcium  nitrate,  or  with  a  heated 
solution  of  the  latter  in  water,  preferably  under  pressure. 
Barium  or  strontium  nitrate  goes  into  solution,  while 
sulphur,  calcium  sulphide,  and  calcium  hydrosulphide,  are 
deposited.  Carbon  dioxide  is  then  passed  into  the  heated 
liquid,  and  the  escaping  hydrogen  sulphide  "  treated  to 
form  sulphur,  sulphurous  acid,  or  sulphuric  acid."  After 
filtering,  the  solution  is  evaporated  to  recover  pure  barium 
or  strontium  nitrate. — 0.  R. 

i 
Hydrated  magnesia  ;  Process  of  preparing  concentrated — — . 

W.  S.  Morrison,  San  Francisco,  Cal.     U.S.  Pat.  900,868, 

Oct.  13,  1908. 

Magnesium  oxide  is  boiled  with  water  for  a  long  time, 
and  the  mixture  is  passed  repeatedly  through  a  strainer 
until  the  liquid  runs  through  clear.  The  residual  hydrated 
magnesia  is  allowed  to  drain  for  about  six  days,  then 
squeezed  through  a  fine  strainer,  and  finally  dried  at  about 
100°  F.,  being  thoroughly  stirred  during  the  drying 
process. — A.  S. 

Alkaline  deposits  ;    Process  of  treating for  recovering 

soda,  etc.  J.  C.  W.  Stanley,  Assignor  to  Pacific  Coast 
Soda  Co.,  Los  Angeles,  Cal.  U.S.  Pat.  900,892,  Oct.  13, 
1908. 

Natural  earthy  deposits  containing  sodium  sulphate 
and  other  salts  are  treated  with  water,  the  solution  is 
separated  from  suspended  matter,  and  again  used  for 
extracting  the  soluble  salts  from  the  raw  material,  these 
operations  being  repeated  until  a  clear  saturated  solution 
is  obtained.  This  is  cooled  to  44°— 50°  F.  to  cause  crystal- 
lisation of  the  sodium  sulphate,  and  the  mother  liquor 
is  decanted  and  evaporated,  these  operations  being 
repeated  until  practically  the  whole  of  the  sodium  sulphate 
has  been  recovered.  The  solution  is  then  evaporated 
to  a  greater  density,  and  sodium  carbonate  recovered 
by  repeated  fractional  crystallisation  at  33°  F.,  and 
finally  the  residual  mother  liquor  is  evaporated  in  order 
to  precipitate  sodium  chloride. — A.  S. 

Alumina  ;    Furnace  for  calcining .     Soc.   d'Electro- 

Chimie.     Pr.  Pat.  390,822,  Aug.  8,  1907. 

The  calcination  of  alumina  is  carried  out  continuously 
in  a  furnace  comprising  a  series  of  vertical  or  inclined 
retorts,  preferably  glazed  en  the  inside,  and  perforated 

for  the  discharge  of  steam,  or  having  vertical  perforated 
pipes  running  through  the  interior.  The  temperature  of 
the  furnace  is  maintained  at  1200° — 1600°  ('.  and  the  retorts 
are  so  arranged  that  they  may  be  charged  and  discharged 
automatically,  at  a  rate  which  is  governed  by  that  of  the 
calcination.  The  chief  advantages  claimed  are:  (1),  the 
fuel  (e,g.,  gas)  does  not  come  in  contact  with  the  charge, 
and  hence  little  dust  gets  into  the  flues ;  (2),  oontacl  with 
foreign    substances,    being    avoided,     very    pure    alumina, 

suitable  for  the  preparation  of  aluminium,  is  obtained; 

(3),  gnat  economy  of  fuel  and  ease  of  manipulation  are 
effected.-   V.  Sons. 

""iw  "  .'   Solid  product,  soluble  in  water,  containing  "  con- 
densed"   .     P.  Dame.      Kr.   Pat.  390,620,  Jul?  80 

1907. 

H/nXBOOHM  peroxide  is  mixed  with   I  or  2  parts  by  weight 

of  anhydrous  borax  or  oilier  anhydrous  soluble  sail  capable 

of  taking  up  its  water  of  crystallisation  from  the  hydrogen 
peroxide. ;  a  solid  mass  is  thus  formed,  which  may  be 
moulded  into  a  suitable  form  and  preserved  unchanged 
for   a   long    period.     The    products    are    claimed    as    new, 


and  form  a  convenient  source  of  nascent  oxygen,  when 
dissolved  in  water ;  they  find  many  applications,  notably 
as  disinfectants. — F.  Sodn. 

Mixtures  of  air,  rich  in  oxygen  ;    Process  and  apparatus 

for  the   production   of .     ().    H.    U.    Briinler.     Fr. 

Pat.  391,213,  June  15,  1908. 

The  invention  is  based  on  the  fact  that  water  absorbs 
relatively  more  oxygen  than  nitrogen  from  a  mixture 
of  these  gases.  In  the  process  water,  from  any  natural 
source,  is  caused  to  pass  continuously  through  a  siphon ; 
the  air  is  removed  by  suction  at  the  highest  point, 
or,  it  may  be  forced  into  solution  again  and  pumped  out 
alternately,  so  that  each  suction  operation  removes  a 
gas  containing  a  larger  proportion  of  oxygen,  some  of 
the  nitrogen  each  time  remaining  unabsorbed.  By 
resaturating  only  a  portion  of  the  water,  the  relative 
proportion  of  oxygen  absorbed  is  further  increased,  and 
a  mixture  containing  65 — 75  per  cent,  of  oxygen  may  be 
obtained  in  two  operations,  or,  by  repeating  several  times, 
a  mixture  containing  99  per  cent,  of  oxygen.  Instead  of 
using  a  supply  of  natural  water,  a  closed  system  may  be 
adopted  and  air  continuously  aspirated  or  pumped  in, 
the  water  being  circulated.  For  saturating  the  water, 
the  gas  is  led  in  under  pressure  from  a  number  of  small 
pipes  dipping  into  the  descending  liquid. — F.  Sodn. 

Carbon  monoxide ;    Manufacture  of  practically  pure  -. 

O.    Loiseau.     Fr.    Pat.    390,673,   May  29,    1908. 

Carbon  monoxide  is  manufactured  practically  pure  by 
bringing  a  mixture  of  oxygen  and  carbon  dioxide  into 
contact  with  incandescent  graphite,  coke,  anthracite, 
etc.,  the  amount  of  carbon  dioxide  being  reduced  in 
proportion  to  the  elevation  of  temperature  required.  The 
gas,  thus  obtained,  may  be  used  for  the  manufacture  of 
special  steels  (such  as  tungsten  steel),  the  reduction  of 
refractory  oxides,  the  treatment  of  iron  ores  in  the  blast- 
furnace, and  other  purposes.  In  some  of  its  applications 
carbon  monoxide  is  again  formed  as  a  final  product, 
though  at  a  lower  temperature,  and  it  may  be  reheated 
by  mixing  with  the  oxygen  or  mixture  of  oxygen  and 
carbon  dioxide  employed  in  the  manufacture.  (See 
under  X,  page  1117.) — F.  Sodn. 

Sulphur  obtained  from  gas-purifying  material ;  Purification 

of  the  extracts  containing .     Soc.  Anon.  d'Exploita- 

tion    des    Proc.  Becigneul    and    E.    Berger.      Fr.     Pat. 
391,109,  Aug.  19,  1907. 

The  object  of  the  invention  is  the  purification  of  the 
solution  of  sulphur  obtained  by  extracting,  with  carbon 
bisulphide  or  other  solvent,  spent  gas-purifying  material, 
before  or  after  de-cyaniding.  The  solution  is  agitated 
with  sulphuric  acid  (50° — 60"  B.)  which  dissolves  the 
carbides,  which  are  thus  extracted  from  the  solution, 
and  further  yields  with  these  carbides,  insoluble  sulpho- 
eonjugated  compounds,  which  ultimately  become  resinified 
and  carbonised.  It  also  resinifies  and  carbonises  the 
tars,  rendering  them  insoluble.  The  resulting  black 
deposit  and  the  excess  of  acid  are  removed  by 
filtering  through  powdered  gypsum,  and  the  filtered 
solution  is  completely  decolorised  by  a  further 
lil (ration  through  clay  or  animal  charcoal;  it  is  then 
evaporated.  The  extraction  and  purification  are  carried 
out  in  a  series  of  vessels  which  communicate  directly 
with  each  other,  in  order  to  avoid  loss  of  solvent,  and  are 
also  connected    to  B   gasometer  to  ensure  equalisation   of 

pressure.  When  the  solution  of  sulphur  becomes  super- 
saturated by  evaporation,  steam  is  passed  through  it,  so 
as  to  cause  the  deposition  of  sulphur  as  small  crystals  free 

from  enclosed  solvent.    -F.  SODN. 


Sni /ill ii rir  nciil ;    Manufacture  of in  lead  chain 

V.  Caillard.     Fr.  Pat.  390,807,  May  30,  1908.     I'nd.i 
Int.  Conv.,  June  7,  1907. 

Skio  Eng.  I 'at.  II, 732.. 1 :1908  ;  thisj.,  I'.tos,  nils.      r.  r.  r 
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Perborate  of  sodium  containing  bora*  *    Process  for  the 

production   of .     F.    Fritsche,   Rum  burg.   Austria. 

Bog.  Pat  1352,  Jan.  20,  inns. 

See  Pr.  Pat  384,967  of  1907  ;  this  J.,  1908,  503.— T.  F.  B. 

Sulphur-bearing     material    [pyrites,     etc.]  ;      Manufacture 

of    briquettes    and   the   like    of .     J.    S.    Robeson, 

Camden,  X.J..  U.S.A.     Sag.  Pat.  1639.  Jan.  23,  1908. 

Skk  Pr.  Pat  386,096  of  1908  ;  this  J.,  1908,  750.— T.  F.  B. 

Products  [silicides]  containing  calcium,  barium,  or  strontium 

and    silicon  ;      Process    of    manufacturing .      Th. 

Goldsohmidt.  Essen  on  Ruhr,  Germany.  Eng.  Pat. 
4647.    Fob.    29,    190S.      ruder    Tut.    Con  v.,     May     IS. 

1907. 

See  tier.  Pat  199.193  of  1907  ;  this  J..  1908,  948.— T.  F.  B. 

Salt  for  domestic  and  other  uses  ;  Process  for  the  preparation 

of  common  .     G.  T.  Hollowav,  London.     U.S.  Pat. 

902.403.  Oct  27,  1908. 

See  Eng.  Pat.  16,279  of  1905  ;  this  J.,  1906,  758.— T.  F.  B. 

8ati  :     Process   and   apparatus   for   fusing .     E.    R. 

Rovston,  and  New  Salt  Svnd.,  Ltd.  Fr.  Pat.  390,510, 
May  23,  1908.     Under  Int.  Conv.,  May  25,  1907. 

See  Eng.  Pat.  12,110  of  1907  ;  this  J.,  1908,  809.— T.  F.  B. 

Sodium  nitrite  ;   Preparation  of  pure from  a  solution 

of  nitrite  containing  sodium  bicarbonate.  Norsk  Hydro- 
Elektrisk  Kvaelstofkompagni.  Fr.  Pat,  390,666, 
May  29,  1908.     Under  Int.  Conv.,  June  1,  1907. 

See  Eng.  Pat,  11,415  of  1908  ;  this  J.,  1908, 1019.— T.  F.  B. 

Sodium  or  potassium  silicate ;  Manufacture  of  — — . 
W.  Gossage  and  Sons,  Ltd.  Fr.  Pat.  390,886,  June  3, 
1908. 

See  Eng.  Pat.  23,794  of  1907  ;  this  J.,  1908, 1018.— T.  F.  B. 

Aluminium  oxide  ;    Process  for  the  production  of . 

F.  W.  Morris.     Fr.  Pat.  391,398,  May  21,  1908. 

See  U.S.  Pat,  890,084  of  1908  ;  this  J.,  1908,  750.— T.  F.  B. 

Carbonic    oxide ;     Manufacture    of .     O.      Loiseau, 

Sclaigneaux,  Belgium.  Eng.  Pat.  11,590,  May  28, 
1908. 

See  Fr.  Pat.  390,673  of  1908  ;   preceding.— T.  F.  B. 

EbuUioseopic    determinations    and   fractional    distillation  ;• 

Electrical  heating  in  ,  [and  preparation  of  sulphur 

dichloride].     E.   Beckmann.     See  XXIII. 


VIII.— GLASS,    POTTERY,   AND  ENAMELS. 

r  sulphide  and  sulpliale ;  Reaction  between  — — . 
Production  of  dark-coloured  glass.  O.  Sackur.  Ber., 
1908,  41,  3356—3359. 

A  mixtlke  in  molecular  proportions  of  silver  sulphide 
and  sulphate  melts  at  365°  C.  to  a  viscous,  dark  red-brown 
fluid ;  on  addition  of  silver  chloride  (which  does  not 
affect  any  chemical  reaction  that  occurs),  the  mass  becomes 
extremely  mobile  at  about  400°  C.  The  author  endeavoured 
to  ascertain  the  conditions  of  equilibrium,  under  varying 
concentrations  of  the  reacting  substances,  and  varying 
temperatures,  of  the  reaction,  Ag2S  +  Ag2S04^4Ag  +  2S02. 
Xo  trustworthy  results  could  be  obtained,  however ; 
the  final  pressure  of  sulphur  dioxide  in  the  apparatus 
always  reached  a  limiting  value  in  any  experiment,  but 
the  limiting  values  differed  greatly  in  successive  experi- 
ments at  the  same  temperature.     The  cause  of  this  was 


not  ascertained.  The  glass  apparatus  used,  and  other 
glass  apparatus  dipped  in  the  melted  mixture,  becomes 
coloured  dark  brown,  tho  depth  of  tint  depending  on  the 
of  immersion.  Notable  quantities  of  silver  are 
absorbed  by  the  surface  layer  of  the  glass.  This  coloured 
L'lass  is  extremely  opaque  towards  the  blue  and  ultraviolet 
rays,  and  may  be  of  use  for  photographic  purposes. 

—J.  T.  D. 

Kaolin  deposit  in   Natal.     Board   of   Trade   J.,   Nov.    5, 
1908.     [T.R.] 

A  lode  containing  millions  of  tons  of  kaolin  is  stated  to 
exist  at  Padley's  Station.  A  shaft  has  been  sunk  to  a 
depth  of  about  55  ft.,  and  this  discloses  several  classes 
of  clay.  That  on  the  top  is  more  or  less  impregnated 
with  iron,  but  lower  down,  the  deposit  becomes  chalk-like 
in  appearance ;  it  is  smooth,  and  takes  a  beautiful 
polish  when  rubbed.  It  is  said  to  compare  favourably 
with  the  French  and  other  qualities,  and  to  be  suitable 
for  pottery  and  the  best  work.  The  facilities  for  working 
the  area  are  good,  as  the  railway  practically  cuts  into  the 
side  of  the  deposit  and  water  is  plentiful.  The  earthworks 
have  been  completed  for  a  tram-line  of  about  30)  yards 
in  length,  which  will  transport  the  clay  from  the  mine 
to  the  machinery  site. 

Patents. 

Glass  sheets  or  plates  ;    Apparatus  for  the   manufacture  of 

.     E.  Fourcault,  Lodelinsart.  Belgium.     U.S.    Pat. 

901,800,  Oct.  20,  1908. 

See  Eng.  Pat.  28,790  of  1903  ;  this  J.,  1904, 823.— T.  F.  B. 

Ceramic  mass  ;  Method  of  producing  a  new  — —  and  of 
manufacturing  pottery.  H.  Eisenlohr,  Karlsruhe, 
Germany.     U.S.  Pat.  901,599,  Oct.  20,  1908. 

See  Ger.  Pat.  182,108  of  1905 ;  this  J.,  1907,  1093.— T.  F.  B. 


IX.-  BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Wood    (1),  (2),   (5),  (6);  Art  of   colouring  .      Wood 

(3)  ,•    Art  of  treating for    lumber.      Wood    (4).  • 

Artificially    grained    or    figured and    process    of 

producing  the  same.  W.  A.  Hall,  New  York,  Assignor 
of  the  first  four  patents  to  American  Mahogany  Co., 
Maine.     U.S.  Pats.  901,094  to  901,099,  Oct.  13,  1908. 

(1).  Wood  is  heated  for  several  hours  in  a  closed  vessel, 
at  a  temperature  exceeding  240°  F.,  with  water  containing, 
dissolved  salts  which  permanently  darken  and  stain  the 
wood  by  their  action  on  the  resinous  and  gelatinous 
constituents.  (2).  At  the  end  of  the  foregoing  process, 
the  liquid  is  sucked  out  of  the  wood  as  far  as  possible, 
by  producing  a  vacuum  in  the  containing  vessel,  and  the 
wood  is  then  impregnated  under  pressure  with  a  liquid 
colouring  matter,  which  intensifies  the  grain  of  the  wood. 
(3).  Wood  is  first  subjected  to  the  action  of  a  moderate 
heat  and  a  vacuum  in  a  closed  vessel.  It  is  next  impreg- 
nated with  a  colouring  liquid  under  high  pressure,  and  is 
finally  "  boiled "  under  considerable  pressure  and  at  a 
high  temperature  to  diffuse  the  colouring  matter  evenly 
throughout  the  wood.  (4).  An  artificially  grained  wood 
is  produced  by  depositing  from  a  single  colouring  solution, 
through  the  action  of  substances  naturally  present  in  the 
wood,  a  colouring  matter  in  the  more  porous  portions  of 
the  wood,  and  then  causing  the  more  liquid  portions  of 
the  colouring  solution  to  permeate  the  entire  body  of  the 
wood,  so  as  to  stain  the  denser  portions  of  the  wood,  but 
to  leave  them  lighter  in  colour  than  the  more  porous 
portions.  (5).  The  process  is  similar  to  that  described 
in  (3),  but  the  wood  is  finally  "  boiled  "  in  an  open  vessel 
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at  a  temperature  not  exceeding  212°  F.  instead  of  under 
pressure.  (6).  The  wood  is  first  "  boiled  "  under  atmos- 
pheric pressure,  at  a  temperature  of  about  212°  F.,  in  a 
"  ferrous  pyrolignite  "  solution,  so  as  to  darken  the  body 
of  the  wood  throughout.  The  wood,  while  still  hot,  i"s 
then  placed  in  a  cold  aqueous  alkaline  colouring  solution, 
and  is  finally  "  boiled  "  in  this  second  solution  until  the 
desired  shade  is  attained. — A.  G.  L. 

Wood ;     Liquid    for    preserving by    impregnation. 

B.  Malenkovic  and  Landau  und  Co.     Fr.  Pat.  391,023, 
June  6,  1908. 

Wood  is  impregnated  with  a  liquid  consisting  of  a  mixture 
of  an  aqueous  solution  of  a  salt  of  a  base  metal  and  an 
aqueous  solution  of  an  alkali  fluoride,  containing  at  least 
as  much  fluoride  as  is  necessary  to  form  the  normal 
fluoride  of  the  base  metal.  On  heating  the  wood  in  the 
liquid,  and  afterwards  drying  it,  the  fluoride  of  the  base 
metal  is  deposited  in  the  wood. — A.  G.  L. 

Portland  cement ;    White  non-staining and  process  of 

making    same.     S.     B.     Newberry,     Sandusky,     Ohio. 
U.S.  Pat.  900,874,  Oct.  13,  1908. 

The  cement  is  made  by  burning  a  mixture  of  white  lime- 
stone, silicious  clay,  and  a  small  proportion  of  cryolite,  all 
the  materials  used  being  substantially  free  from  iron. 

—A.  G.  L. 

Slag  cement  and  process  of  making  same.  H.  Kiihl, 
Blankenese,  Germany,  Assignor  to  The  Atlas  Portland 
Cement  Co.,  New  York.  U.S.  Pat.  900,939,  Oct.  13, 
1908. 

Vitreous  blast-furnace  slag  is  mixed  with  not  more  than 
a  few  per  cent,  of  non-hygroscopic  "  accelerating  material," 
e.g.,  sodium  carbonate  and  sodium  sulphate,  and  not 
more  than  a  few  per  cent,  of  a  basic  "  developing " 
material,  e.g.,  calcium  hydroxide,  in  order  that  free  caustic 
alkali  may  be  formed  in  the  mixture  when  the  cement  is 
moistened  for  use. — A.  G.  L. 

Wood ;    Transformation  of ■  by  coloration.     W.     A. 

Hall.     Fr.  Pat,  391,178,  June  13,  1908 

See  U.S.  Pats.  901,097  and  901,098  of  1908  ;  preceding. 

— T.  F.  B. 

Coaling   fabrics,    wood,    and   other   materials.     Eng.  Pat. 
22,371.     See  V. 

Household  refuse ;  Process  for  obtaining  finely -divided 
slag  from  ash  of .     Fr .  Pat.  391 ,059.  -See  XVIII#. 
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Iron-carbon  equilibrium.     G.   B.   Upton.     J.   of  Physical 
Ohem.,  1908,  12,  507—549. 

After  reviewing  our  present  knowledge  of  the  consti- 
tution of  the  iron-carbon  alloys,  and  using  as  a  basis  the 
published  results  of  other  investigators,  the  author 
deduces  the  following  equilibrium  diagram. 


The  author  considers  that  the  facts  do  not  support  the 
assumption  of  Heyn,  Benedicks  and  others  of  the  meta- 
stable  equilibrium  of  iron-iron  carbide,  quoting  in  support 
of  his  views  the  work  of  Goerens  and  Gutowski.  who  showed 
that  irons  quenched  in  ice  water  from  the  eutectic  tem- 
perature (1140°  C),  at  various  stages  of  the  freezing,  always 
contained  graphite.  The  chief  evidence  for  the  existence 
of  the  compound,  Fe0C,  is  provided  by  the  fact  that  the 
furnace-cooled  pure  irons  used  by  Wiist,  and  Carpenter 
and  Keeling  (this  J.,  1904,  608),  in  their  experiments, 
contain  practically  no  graphite  unless  the  total  carbon 
exceeds  3-5  per  cent,  It  is  also  shown  that,  allowing  for  the 
carbon-displacing  power  of  other  elements  (equivalent  total 
carbon  =  total  carbon +  0-45Si  +  010P  +  0-05S— 0-03Mn),a 
similar  conclusion  may  be  reached  in  the  case  of  commercial 
cast-irons.  In  addition  it  is  pointed  out  that  when  the 
total  carbon  or  its  equivalent  exceeds  3-5  per  cent.,  the 
amount  of  combined  carbon  quickly  approximates  to' a 
constant  value  of  1-4  per  cent.,  which  is  the  amount 
normal  to  the  y+  graphite  field.  In  this  case  the  larger 
amount  of  liquid  eutectic  and  consequently  longer  halt 
at  a  temperature  of  1140°  C.  favours  the  formation  of 
graphite,  which  in  irons  containing  more  than  3-5  per 
cent,  of  carbon  is  a  stable  phase  down  to  800°  C.  or  even 
lower.  The  existence  of  the  compound,  Fe2C,  is  indicated 
principally  by  cooling  curves,  and  by  the  work  of  Campbell 
and  Kennedy  (this  J.,  1902,  1398),  who  showed  that  the 
carbides  recovered  from  a  piece  of  white  charcoal  iron 
which  had  been  slowly  heated  to  950°  G,  maintained  at 
that  temperature  for  two  hours,  and  slowly  cooled,  con- 
sisted of  a  mixture  of  fine  particles  containing'  9-33  per 
cent,  of  carbon  (Fe2C),  and  coarse  particles  containing 
7-74  (Fe.{C)  per  cent,  of  caibon.  The  failure  of  steel  under 
vibratory  stress,  and  the  ageing  of  steel,  are  explained  by 
the  increase  in  amount  of  this  brittle  phase,  Fe2C.  Tho 
author  suggests  that  the  phases,  Fe6C,  Fe3C,  and  Fe2C,  are 
undistinguishable  from  one  another  in  ordinary  microscopic 
work.  The  formation  of  tenqier  carbon  in  malleable  cast 
iron  is  explained  on  the  assumption  that  the  original  white 
iron  had  been  cooled  sufficiently  quickly  to  prevent  almost, 
if  not  entirely,  the  separation  of  graphite  during  solidifica- 
tion, and  that  the  iron  consists  largely  of  a  supersaturated 
solid  solution.  On  annealing,  this  supersaturated  solid 
solution  yields  the  graphite  which  should  have  been  formed 
during  solidification  and  immediately  after. — O.  F.  H. 

Iron- phosphorus  ;  Experimental  thermal  and  metallograpliic 

investigation  of  the  system .     E.  Gercke.    Metallurgie, 

1908,  5,  604—609. 

Iron  dissolves  up  to  1-7  per  cent,  of  phosphorus.  From 
mixtures  containing  1-7 — 10"2  per  cent,  of  phosphorus  a 
eutectic  compound  containing  10-2  per  cent,  of  phosphorus 
separates  out ;  the  temperature  at  which  this  body  solidifies 
shoidd  be  980°  C.  in  all  cases,  but,  owing  to  supercooling, 
it  may  fall  as  low  as  880°.  The  temperai  ure  al  which  the 
ferrite  solidifies  falls  gradually  from  1120°  for  tho  nearly 
pure  iron  used  to  1108°  <'.  for  the  mixture  containing 
9-55  per  cent,  of  phosphorus.  For  the  mixtures  containing 
upwards  of  1-7  per  cent,  of  phosphorus,  this  ferrite  contains 
1-7  per  cent,  of  phosphorus;  for  mixtures  containing 
1-7 — 3-5  per  cent,  of  phosphorus,  it  separates  out  in  the 
form  of  grams;  for  mixtures  containing  3-5  —  10-2  pet 
cent,  of  phosphorus,  it  forms  fern-leaf  shaped  crystals. 
Tho  paper  is  accompanied  by  a  number  of  microphoto- 
graphs. — A.  G.  L 

Cyanide  process  ;    Notes  on  tlu  solutions  used  in  the . 

K.  Nugel.     Metallurgie,    1908,  5,  611—621. 

When  neutral  solutions  of  potassium-zinc  cyanide  are 
titrated  with  silver  nitrate,  potassium  iodide  being  used 
as  indicator,  exactly  half  the  cyanide  present  reacts  with 
the  silvor  nitrate.  The  solution  to  he  titrated  must  he 
very  dilute,  as  otherwise  zinc  pyanide  may  separate  out 

and  obscure  the  end-point.  In  alkaline  solutions,  on  the 
oilier  hand,  the  whole  ot  the  cyanide  present  reacts  with 
the  silver  nitrate.  Potassium  cyanide  solutions  dissolve 
gold  more  rapidly  than  neutral  solutions  of  potassium-zinc 

cyanide  containing  I  he  sa  me  amount  of  potassium  eyanide, 
and  alkaline  solutions  of  the  double  cyanide  are  even 
less  effective,  the  differences  increasing  with  increasing 
strength  of  solution.      An  increase  in  1  ho  strength  of  the 
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cyanide  solution,  beyond  5  per  cent,  of  potassium  cyanide 
in  the  ease  of  the  potassium  cyanide  solutions,  and  4  per 
cent,  of  potassium  cyanide  in  the  case  of  the  double  cyanide 
solutions,  increased  the  time  necessary  for  solution,  pro- 
bably owing  to  the  diminished  Bolubility  of  oxygen  in  the 
stronger  solutions.  On  passing  air  through  the  solutions, 
the  action  was  hastened  in  all  cases,  I n 1 1  considerable  quan- 
tities of  cyanide  were  lost  from  the  neutral  solutions,  unless 
the  air  used  was  previously  freed  from  carbon  dioxide. 
On  a  large  scale,  at  the  Abbontiakoon  Block  I.  Gold  .Aline. 
Ltd..  West  Africa,  it  was  found  that  considerable  economy 
of  working  was  effected  by  adding  potassium  hydroxide 
to  old  cyanide  solutions,  so  as  to  render  the  cyanide 
existing  as  zinc  cyanide,  available.  With  the  same  time  of 
extraction  as  previously,  the  gold  in  the  tailings  dropped 
from  0-95  to  0-55  dwt.  per  ton,  the  daily  consumption  of 
cyanide  from  150 — "250  to  75 — 125  lb.,  and  considerably 
less  zinc  was  used  for  precipitation.  To  determine  the 
caustic  alkali  in  cyanide  solutions  containing  potassium  - 
zinc  cyanide,  a  measured  quantity  of  standard  sodium 
hydroxide  solution  (in  excess  of  that  equivalent  to  the  zinc 
present)  is  first  added  ;  the  total  cyanide  is  then  titrated 
with  silver  nitrate  solution,  using  potassium  iodide  as 
indicator  :  and  finally  the  total  alkali  hydroxide  is  titrated 
with  standard  sulphuric  acid,  after  adding  phenolphthalem. 
To  obtain  the  best  results  in  gold  extraction,  the  caustic 
alkali  present  in  the  solution  should  be  as  nearly  as  possible 
equivalent  to  the  zinc  present. — A.  G.  L. 

Zinc-blende  as  a  constituent  of  matte..     K.  Friedrich.    Metal- 
lurgie,  1908,  5,  114—128. 

Ix  order  to  throw  light  on  the  fact,  well  known  to  smelters, 
that  the  presence  of  much  zinc  sulphide  in  matte  renders 
it  refractory,  the  author  has  made  a  thermal  and  micro- 
graphic  study  of  the  binary  sulphide  systems,  PbS — ZnS, 
Cu2S— ZnS,  AgoS— ZnS,  and  FeS— ZnS.  Zinc-blende, 
galena,  and  magnetic  pyrites  were  used  in  the  investiga- 
tion, but  it  is  shown  that  the  results  may  be  regarded  as 
true  for  systems  of  the  pure  sulphides.  It  was  found 
impossible  to  prepare  melts  very  rich  in  zinc  sulphide, 
because  the  melting  and  boiling  points  of  such  lie  very 
near  together.  The  freezing-point  diagrams,  although 
really  sections  through  the  surfaces  corresponding  to 
ternary  systems  of  two  metals  and  sulphur,  are  plane, 
because  the  proportion  of  sulphur  is  almost  exactly  that 
required  to  combine  with  the  respective  metals.  For  the 
systems,  PbS— ZnS,  Ag2S— ZnS,  or  FeS— ZnS,  the 
diagram  consists  of  a  curve  with  two  branches  meeting 
on  ^he  eutectic  line,  but  for  the  system,  Cu2S — ZnS,  the 
.curve  has  but  one  branch,  no  maxima  being  observed. 
It  is  probable  that  pure  or  nearly  pure  zinc  sulphide 
crystallises  from  all  the  melts  rich  in  this  constituent,  and 
by  extrapolation  the  freezing-point  of  the  pure  sulphide 
was  found  to  he  between  1600°  and  1700°  C.  ;  at  high 
temperatures  zinc  sulphide  seems  to  be  distinctly  volatile. 
As  a  result  of  the  investigation  it  would  appear  then,  that 
a  small  proportion  of  zinc  sulphide  in  a  matte,  as  is  shown 
also  by  practical  experience,  may  lead  to  a  lowering  of  the 
freezing-point,  but  when  the  zinc  sulphide  content  passes 
the  eutectic  limit  (6  per  cent,  for  the  system,  PbS — ZnS, 
3  per  cent,  for  Ag2S — ZnS,  and  5  per  cent,  for  FeS — ZnS), 
the  freezing-point  rises  rapidly,  especially  for  the  system, 
FeS— ZnS.— F.  Sodn. 

Melallographic  and  metallurgical  notes.  [Loss  of  silver  on 
distilling  zinc-silver  alloys.]  K.  Freidrich.  Metallurgie, 
1908,  5,  593—604. 
The  loss  of  silver  on  distilling  zinc  from  zinc-silver  alloys 
containing  1—0-01  per  cent,  of  silver  at  1165°— 1392°  C. 
in  a  muffle  amounted  to  0-4 — 5-8  per  cent,  of  the  silver 
present,  and  was  largely  mechanical.  A  comparison  of 
the  dry  assays  for  cobalt  and  nickel  according  to  the 
methods  of  Fritzsche  (reducing  atmosphere)  and  Plattner 
(oxidising  atmosphere)  showed  that  the  latter  method  gives 
the  most  concordant  and  also  the  best  results.  In  spite  of 
the  fact  that  the  process  consistently  yields  bodies  of  the 
composition,  Xi2As  and  Co2As,  the  author,  as  the  result 
of  micrographic  and  thermal  investigations,  doubts  the 
actual  existence  of  chemical  compounds  possessing  these 
formulae,  but  is  inclined  to  believe  that  a  compound, 
Xi3As2,  exists. — A.  G.  L, 


Mineral  and  metal  production  of  the  United  States  in  1907. 
U.S.    Geol.    Survey,    1908.     TT.R.] 

The  following    are    the    revised    figures    for    the  mineral 
and  metal  production  in  1907  (see  this  J.,  1908,  79)  :— 


Product. 


1907. 


Quantity. 


Metallic — 

Pig  iron long  tons 

Silver troy  ounces 

Gold do. 

Copper pounds 

Lead short  tons 

Zinc   do. 

Mercury flasks 

Aluminium   pounds 

Antimony   short  tons 

Nickel pounds 

Tin do. 

Platinum troy  ounces 

Total  value  of  metallic  products 

Non-metallic — 

Bituminous  coal short  tons 

Pennsylvania  anthracite,  long  tons 

Natural  gas 

Petroleum barrels 

Clay  products 

Cement barrels 

Lime short  tons 

Sand-lime  brick 

Slate    

Stone  

Corundum  and  emery   .  short  tons 
Abrasive     quartz     and 

felspar   do. 

Garnet    for     abrasive 

purposes do. 

Grindstones 

Infusorial     earth     and 

tripoli short  tons 

Millstones    

Oilstones,  etc 

Arsenious  oxide pounds 

Borax  (crude) short  tons 

Bromine pounds 

Fluorspar short  tons 

Gypsum do. 

Lithium  minerals do. 

Marls   do. 

Phosphate  .ock  long  tons 

Pyrites do. 

Sulphur  do. 

Salt barrels 

Barytes  (crude)   short  tons 

Cobalt  oxide pounds 

Mineral  paints   short  tons 

Zinc  white do. 

Asbestos do. 

Asphaltum do. 

Bauxite   long  tons 

Chromic  iron  ore do. 

Felspar short  tons 

Fibrous  talc  do. 

Fuller's  earth do. 

Glass  sand do. 

rvar.h;te  (crystalline    . . .  pounds 
uraprute  I  amorphous  .  short  tons 

Magnesite    do. 

Manganese  ores    long  tons 

Manganiferous  ores  ...        do. 

Mira  (sheet pounds 

™,ul   (  scrap short  tons 

Mineral  waters gallons  sold 

Monazite  and  zircon pounds 

Precious  stones   

Pumice  stone short  tons 

Quartz do. 

Rutile pounds 

Sand,  moulding,  etc.,  and 

gravel short  tons 

Talc  and  soapstone  . . .        do. 

Tungsten do. 

Uranium  and  vanadium        do. 

Total    value    of    non-metallic 

mineral  products 

Total  value  of  metallic  products 
Estimated  value  of  mineral  pro- 
ducts unspecified 

Grand  total 


25,781,301 

56,514,700 

4,374,827 

868,996,491 

365,166 

223,745 

21,567 

17,211,039 

2,022 


357 


Value. 


394,759,112 
76,432,421 

166,095,335 

52,230,342 
3,084,799 


1,069 

17,435 

7,058 


3,502,000 

52,850 

1,379,496 

49,486 

1,751,748 

530 

14,091 

2,265,343 

247,387 

293,106 

29,704,128 

89,621 

71,973 

71,784 

653 

223,861 

97,776 

290 

84,544 

67,800 

32,851 

1,187,296 

4,947,840 

26,803 

7,561 

5,604 

103,844 

1,060,182 

3,025 

52,060,520 

548,152 

8,112 
22,977 


40,664,622 

72,010 

1,640 


529,958,000 

37,299,700 

90,435,700 

173,799,300 

38,707,596 

26,401,910 

828,931 

4,926,948 

622,046 

(a) 

33,285 

10,589 

903,024,005 


451,214,842 

163,584,056 

52,866,835 

120,106,749 

158,942,369 

55,903,851 

12,640,512 

1,225,769 

6,019,220 

71,105,805 

12,294 

126,582 

211,686 
896,022 

104,406 

31,741 

264,188 

163,000 

1,121,520 

195,281 

287,282 

4,942,264 

11,000 

8,429 

10,653,558 

794,949 

5,142,850 

7,439,551 

291,777 

(a) 

2,979,158 

6,490,660 

11,899 

2,826,489 

480,330 

5,640 

499,069 

626,000 

291,773 

1,250,067 

171,149 

125,821 

22,683 

63,369 

259,473 

349,311 

42,800 

7,331,503 

65,800 

6735,800 

33,818 

157,094 

(a) 

13,242,002 
905,047 
890,048 
(a) 


1,166,165,191 
903,024,005 

100,000 


2,069,289,196 


a  Included  under  unspecified. 

b  Includes   pearls   valued   at    $264,500 
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"  Tin  pest"  ;    A   new  form  of .     R.   v.   Hasslinger. 

Monatsh.  f.  Chem.,  1908,  29,  787—790. 

A  sample  of  tin-plate  was  kept  by  the  author  for  two 
years  at  a  temperature  of  16° — 45°  C.  ;  after  this  time 
the  tin  coating  was  found  to  have  become  dull 
and  granular.  Polished  cast  tin  and  also  tinfoil 
were  successfully  inoculated,  it  is  stated,  from  this 
grey  tin  and  exhibited  dull  patches  spreading  to  the 
extent  of  several  mm.  per  day.  The  rate  of  spreading  was 
apparently  not  affected  by  the  temperature,  but  is  said 
to  have  decreased  as  the  distance  from  the  centre  of 
inoculation  '  became  greater.  Melting  is  said  to  restore 
the  normal  properties  of  the  tin,  the  melting-  point  of 
the  changed  tin  being  about  205°  C,  as  compared  with 
231°— 232°  C.  for  the  unaltered  tin.— F.  Sodn. 

Alloys;  Hardness  of  metallic .     III.    A.  Saposhnikow. 

J.  Russ.  Phys.-Chem.  Ges.,  1908,  40,  665—073.     Chem. 
Zentr.,  1908,  2,  1338—1339. 

The  author  has  determined  the  hardness  of  alloys  of 
antimony  and  bismuth  and  of  aluminium  and  tin.  The 
results,  expressed  in  kilos,  per  sq.  mm.  (see  this  J.,  1908, 
126,  127,  508),  were  as  follows  :— 

Per  cent.  Bi    0  10  20  30         40         50 

Hardness    26-1  41-1  48-0  49-6  51-3      43-8 

Per  cent.  Bi    60  70  80  90  100 

Hardness    40-2  40-2  33-5  23-1        9-7 

Pet  cent.  Sn      0  10  20  30  40         50 

Hardness    21-7  21-0  18-2  15-8  17-7      16-5 

Per  cent.  Sn   60  70  80  90  100 

Hardness    15-4  15-0  18-2  16-3        4-4 

The  author  discusses  the  constitution  and  structure  of  the 
alloys  in  the  light  of  these  results  (compare  Hiittner  and 
Tammann,  Z.  anorg.  Chem.,  44,  131  ;  Gwyer,  this  J.,  1906, 
639).— A.  S. 

Nickel  and  hydrogen  ;    Relation  between .     M.  Mayer 

and  V.   Altmayer.     Ber.,   1908,  41,  3062—3074. 

Nickel,  reduced  from  the  oxide  by  hydrogen,  was 
introduced  into  a  Jena  glass  vessel  in  an  electric  furnace, 
and  after  complete  exhaustion,  known  quantities  of 
hydrogen  were  introduced,  and  the  temperature  kept 
constant  till  absorption  ceased.  The  amount  absorbed, 
at  temperatures  of  360°  to  560°  C,  was  at  each  temperature 
proportional  to  the  pressure  of  the  hydrogen.  At  360°  C, 
1  volume  of  nickel  absorbed  50-5  volumes  of  hydrogen  at  a 
pressure  of  300  mm.,  whilst  at  560°  C.  the  same  absorption 
occurred  when  the  pressure  was  raised  to  440  mm.  Within 
the  experimental  limits,  then,  the  system  nickel-hydrogen 
is  bi  variant,  the  volume  absorbed  being  dependent  both  on 
temperature  and  on  pressure. — J.  T.  £). 

Antimony  ;    Determination  of [in  ores}.     W.  F.  Cool- 

baugh  and  J.  0.  Betterton.     See  XXIII. 

Patents. 

[Crucible]  Furnace  ;  Oil .     E.  A.  Barnes,  Fort  Wayne, 

IikI.,  Assignor  to  General  Electric  Co.,  New  York.     IT.S. 
fat.  900,69$  Oct.    13,   1908. 

A  ittLIOAL  channel  is  provided  in  the  inner  rasing  of  the 
lower  portion  of  the  file -chamber,  into  which  it  opens  at  a 
pojnt  below  the  exit  Hue,  the  wall  above  the  aperture 
being  made  quite  sm'odth.  By  arranging  the  burner  nozzle 
so  as  to  discharge  tangentially  into  the  channel,  a  whirling 
cplunm  of  Same  is  generated,  which,  playing  round  the 
cylindrical  walls  of  the  chamber,  is  bent  over  the  lop  of 

the  crucible  and  passes  away  thrOUgh  the  (Inc.      ( '.  A.  W. 

Furnace;  Metallurgical  -     .     W.  S.  Dempsey,  New  York. 
U.S.  Pat,  900,918,  Oct.   1$,  1908. 

I'.v   means  of  a  scries  of  valvcd  tuyeres,  a-  blast  of  constant 

volume  and  pressure  can  be  supplied  at  different  points 
within  the  furnace.     By  directing  the  blast  either  wholly 

Or    partially    into     the     furnace,    or     wholly     or     partially 


into  the  atmosphere,  the  pressure  may  be  uniformly 
varied  at  any  point  or  series  of  points.  Finally,  by  means 
of  a  regulating  valve  common  to  all  the  sets,  it  may  bo 
uniformly  varied  throughout.— C.  A.  W. 

Furnace ;      Metallurgical .       W.  F.     M.     McCartv 

Pleasantville,   N.Y.,   Assignor  to  G.  O.    Eaton,   T.   M. 

Acken,  and  A.  J.  Guttmann,  New  York.  U.S.  Pat. 
901,363,  Oct.  20,  1908. 

The  furnace  comprises  an  upright  body  for  the  reception 
of  the  charge,  the  metal  on  reduction  falling  through 
apertures  in  the  bottom  into  a  crucible  below.  In  addition 
to  these  apertures,  the  crucible  communicates  with  the 
body  of  the  furnace  at  its  upper  part  by  means  of  a  hue. 
Means  are  provided  for  supplying  air  under  pressure  to  the 
charge  in  the  furnace  proper  and  for  passing  superheated 
steam  into  the  metal  in  the  crucible,  the  agitation  produced 
within  the  latter  being  localised,  if  necessary,  by  a  series 
of  partitions. — C.  A.  W. 

Furnace  ;    Mechanical ■  [for  roasting  ores].     R.   von 

Zelewski.  First  Addition,  dated  May  29,  1908  (under 
Int.  Conv.,  June  21,  1907)  to  Fr.  Pat.  382,138,  Sept.  21, 
1907  (see  Eng.  Pat,  21,961  of  1907  ;  this  J.,  1908,  165). 

The  furnace  is  divided  into  two  or  more  separate  parts, 
so  that  the  ore,  after  having  been  submitted  to  a  prelimi- 
nary roasting  in  one  portion,  falls  through  apertures  in  the 
floor  into  independent  furnaces  below,  where  the  process 
is  completed.  These  last,  like  the  first,  are  provided 
with  mechanical  stirrers  and,  in  addition,  contain  flues 
by  which  they  are  heated.  The  waste  gases  arising  from 
the  complete  roasting  are  utilised  in  heating  the  first 
furnace  during  the  preliminarv  oxidation  of  the  ore. 

— C.  A.  W. 

Furnace  ;    Mechanical   roasting .     Scherfenberg   und 

Prager.     Fr.  Pat.  391,140,  June  12,  1908. 

The  furnace  in  form  resembles  an  upright  cylinder  provided 
with  several  floors  and  traversed  longitudinally  by  a  hollow 
shaft  which  carries  hollow  arms  containing  iron  stays. 
To  these  are  fixed  the  stirrer  teeth  which  are  of  special 
design  and  in  form  resemble  a  ploughshare.  It  is  claimed 
that,  by  the  use  of  such  teeth,  a  more  perfect  agitation  is 
produced  in  the  material,  which,  instead  of  being  pushed 
aside  by  the  stirrers,  is  turned  over  and  over.  The  stirrer 
arms  may,  if  necessary,  be  kept  cool  by  a  current  of  cold 
air  passed  up  through  the  hollow  shaft  and  arms.  The 
feeding  arrangement  at  the  top  of  the  furnace  consists  of  a 
toothed  wheel  placed  beneath  the  hopper  and  turned  with 
a  velocity  depending  on  the  speed  of  the  stirrer  arms. 
The  several  floors  ax'e  provided  alternately  at  the  centre 
and  circumference  with  vertical  openings,  so  that  the 
current  of  air  passing  in  at  the  bottom  of  the  furnace, 
pursues  a  zig-zag  course  to  the  outlet  at  the  top.  In  the 
case  of  ores  of  low  sulphur  content,  where  the  oxidation 
may  have  to  be  assisted  by  exterior  heating,  the  furnace 
is  provided  at  the  side  with  a  vertical  flue  containing  aper- 
tures, opening  on  the  several  floors,  through  w  bich  a  current 
of  heated  air  can  be  passed.  No  direct  communication 
then  exists  between  the  chambers,  but  each  is  fitted  with 
a  series  of  partitions.  In  this  way  a  serpentine  passage  is 
provided  for  the  gaseous  currents  while  passing  towards 
(he  outlet   Hue  at  the  other  side. — 0.  A.  \V. 

Furnace  ;     Crucible for    iii<!tin<i    Heel,    bronze,    <tc 

A.   Bailldt.     Kr.  I'at.  390,952,  May  7.  1908. 

Tiiio  furnace  is  mounted  on  trunnions  so  that  it  can  he 
tilted.  Air  under  pressure  is  supplied  from  an  exterior 
blast  chamber  to  several  rows  of  tuyeres  arranged  in 
quincunx  fashion  around  the  sides  of  the  crucible.  In  this 
way,  the  beat  produced  during  the  combustion  of  the  coke 
;il  the  bottom  of  the  furnace  and  the  formation  of  carbon 
dioxide   at    Hie    top,    are    utilised    more    perfectly.      To   this 

end,  the  lop  portion  containing  the  cover  is  made  in  the 

form  of  :i   perforata  d  crucible  and  may  itself  contain  metal. 

The  tuyeres  are  arranged  tangential ly,  so  thai  an  oblique 
blasl  is  obtained,     The  furnace  is  made  without  gratings 
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the  removal  of  the  ash  being  effected  by  the  addition  of  a 
tlux  ami  the  subsequent  pouring  of  the  liquid  slag. 

A.  W. 

Alhn/.     W.  J.   LeddelL  Summit,  X.,1.     U.S.  l'at.  901,014, 
Oct.   13,   1908. 

Thk  patent  relates  to  a  series  of  alloys  consisting  substan- 
tially of  zine  and  containing  equal  parts  of  copper  and 
aluminium  respectively.  An  example  cited  has  the  com- 
position :  zine.  90  :  aluminium.  .">  :  copper,  S  per  rent. 
The  alloys  are  claimed  to  possess  a  relatively  low  factor  of 
shrinkage  and  a  high  resistance  to  distortion,  to  he  dense 
and  homogeneous  in  structure  and  practically  free  from 
raaases  of  segregated  zine. — C.  A.  \V. 

St  parating  solids  from  liquids  :   Machine  for .    [Amal- 

gamatiim  apparatus],  F.  K.  and  E.  F.  Atkins,  Denver, 
Vol.     D.S.  l'at.  901,056,  Oct,   13,  1908. 

A  centkiucal  separator  with  a  rotary  bowl  the  diameter 
of  which  increases  from  the  bottom  towards  the  top,  is 
driven  by  a  central  shaft  .surrounded  by  a  hollow  feed 
tuhe  open  top  and  hottom.  The  upper  part  of  the  bowl 
is  provided  with  a  number  of  circumferential  grooves 
adapted  to  contain  mercury,  and  with  variably  curved 
retarding  surfaces  between  them.  The  grooves  are  so 
placed  as  to  enable  the  material  under  treatment  to  acquire 
the  speed  of  the  bowl  before  reaching  the  lowest  mercury 
zone,  and  a  removable  plug  is  provided  at  the  bottom  of 
the  bowl  to  draw  off  amalgam. — C.  J.  G. 

Silver  ;  Recovery  of from  solution.     T.  A.  Ross,  Selbv, 

Cal.      D.S.    Pat.  901,124,  Oct.   13,  1908. 

The  liquid  passes  from  the  dissolving  tank  into  the  pre- 
cipitating vessel,  whence,  after  the  precipitate  has  been 
allowed  to  settle,  it  is  pumped  back  again.  The  liquid 
within  the  dissolving  tank  is  continuously  agitated  by 
means  of  some  compressed  fluid  which,  passing  through 
a  flexible  pipe  coiled  round  an  ordinary  stirring  pole,  is 
discharged  into  the  body  of  the  solution. — C.  A.  W. 

Iron    and   steel ;     Process   of   treating    .     W.    F.    M. 

McO&rty,  Rocky  Ridge,  Md.,  and  Pleasantville,  N.Y., 
Assignor  to  G.  O.  Eaton,  T.  M.  Acken,  and  A.  J.  Gutt- 
mann,  New  York.  U.S.  Pats.  901,362,  901,546,  and 
901.547,  Oct.  20,  1908. 

The  iron  or  steel  is  purified  by  mixing  with  one  or  more 
chlorides,  as  for  instance  100  lb.  of  sodium  chloride 
and  25  lb.  of  calcium  chloride  to  every  ton  of  metal,  and 
exposing  the  molten  mass  to  intermittent  jets  of  super- 
heated steam,  the  product  being  subsequently  submitted, 
if  desired,  to  the  action  of  a  vacuum.  In  an  alternative 
process,  the  treatment  with  steam  is  omitted  and  the 
metal  subjected  directlv  to  the  action  of  a  vacuum. 

— C.  A.  W. 

Steel ;  Process  of  refining .     Bismarckhiitte.  Addition, 

dated  May  23,  1908,  to  Fr.  Pat.  386,786,  Jan.  31,  1908. 

In  order  to  shorten  considerably  the  duration  of  the 
treatment  in  the  electric  furnace,  as  described  in  the  main 
patent  (see  this  J.,  1908,  814),  the  steel  is  submitted  to  a 
preliminary  refining  in  a  Bessemer  or  Thomas  converter 
or  a  Martin  furnace. — C.  A.  W. 

Metals  ;    Ajjparatus  for  the  extraction  of from  their 

ores.  W.  E.  Greenawalt,  Denver,  Colo.  U.S.  Pat. 
901,611,  Oct.  20,  1908. 

The  ore  is  treated  with  aqueous  chlorine  solution  under 
pressure,  the  chlorine  being  prepared  electrolytically. 

— C.  A.  W. 

Zinciferous     materials  ;      Dczincing .         Rheiniseh- 

Nasaauisohe-Bergwerks    u.    flatten- Ac t.-Ges.     Fr.    l  at. 

:{!)0,562,  Mav  25,  1908.  Under  Int.  Conv.,  June  13, 
1907. 

The  zinciferous  material  is  fused  with  an  alkaline  salt  or 
with  a  mixture  of  such  salts,  which  act  as  oxidising  agents, 


and  the  melt  extracted  with  some  suitable  solvent,  such  as 
water.  In  this  way  a  solution  is  obtained  containing  most 
•  >f  the  zinc.  The  process  may  be  applied  to  the  dezincing 
of  commercial  lead  after  desilverisation.  By  the  addition 
of  a  certain  quantity  of  an  alkaline  compound,  such  as 
-odium  nitrate,  to  the  metal  in  the  crucible  at  a  temperature 
of  about  400°  C,  the  whole  of  the  zine,  but  only  a  small 
portion  of  the  lead,  will  be  oxidised,  the  oxide  dissolving 
in   the  molten  salt. — C.  A.  W. 

Zinc ;    New  method  of  manufacture  of .     O.  Loiseau. 

Fr.  Pat.  390,672,  May  29,  1908. 

The  mixture  of  oxidised  ore  and  carbon  is  submitted  to  the 
direct  reducing  action  of  practically  pure  carbon 
monoxide,  free  from  nitrogen,  at  the  temperature  necessary 
for  the  reduction  of  the  metal.  The  gas  can  be  produced 
bv  drawing  a  mixture  of  oxygen  and  carbon  dioxide  over 
incandescent  coke,  the  proportion  of  the  latter  gas  being 
made  smaller  according  as  the  temperature  of  the  carbon 
monoxide  is  to  be  increased.  The  ore  is  contained  within 
a  refractory  chamber  which,  being  supported  on  a  truck, 
can  be  replaced  when  the  action  is  completed.  The  metallic 
vapours  having  been  condensed  in  a  system  of  chambers, 
the  residual  gas,  consisting  almost  entirely  of  carbon 
monoxide,  is  collected  and  utilised.  (See  under  VII., 
page  1112.)— C.  A.  W. 

Galena;    Apparatus  for  treating with  air  or  with 

air  enriched  with  oxygen  so  as  to  obtain  directly  lead  and 
"  lead  sidphide."  Soc.  pour  L'Utilisation  de  L'Air  et  de 
ses  Derives.     Fr.  Pat.  390,599,  Aug.  2,  1907. 

Galena  is  treated  in  a  converter  similar  to  a  Bessemer 
converter,  except  that  the  air  or  oxygen  can  be  introduced 
through  a  large  number  of  openings.  By  using  sometimes 
all,  sometimes  only  certain  of  these  openings,  a  thorough 
mixing  of  the  fused  mass  is  effected,  and  local  solidification 
prevented. — A.  G.  L. 

Metallurgical  briquettes  containing  silica  and  lime  ;  Process 

of  hardening .     J.  Kraus.     Fr.  Pat.  390,805,  May  30 , 

1908.     Under  Int.  Conv.,  June  7,  1907. 

Finely- divided  minerals  are  formed  into  briquettes  with 
the  addition,  if  necessary,  of  silica  and  lime,  and  the 
briquettes  are  hardened  by  treatment  in  an  autoclave  with 
steam  or  carbon  dioxide  gas  under  pressure.  The  briquettes 
are  charged  into  and  discharged  from  the  autoclave  either 
by  a  mechanical  conveyor,  or  else  by  their  own  weight. 

— A.  G.  L. 

Copper ;    Method   and   apparatus  for   extraction  of 

from  its  ores  and  mattes.  H.  K.  Hess.  Fr.  Pat.  391,017, 
June  6,  1908. 

The  process  consists  in  treating  the  roasted  and  powdered 
ore  with  a  solution  containing  chromic  and  sulphuric 
acid.  Copper  is  rapidly  dissolved  and  the  chromic  acid 
reduced  with  the  formation  of  sulphates  of  the  metals. 
The  resulting  solution  is  afterwards  electrolysed  between 
electrodes  of  lead  or  any  other  convenient  metal.  The 
cathodes  are  contained  within  porous  vessels,  conveniently 
of  wood,  each  cathode  being  in  communication  with  a 
mercury  cup  connected  to  the  source  of  electricity. 
Copper  is  precipitated  on  the  lead  cathodes  or  deposited 
in  the  porous  containing  vessels,  while  chromic  acid  is 
regenerated  at  the  anode.  The  residual  solution  is  then 
passed  back  to  the  dissolving  vessel  where  it  may  be  used 
in  extracting  a  fresh  portion  of  the  ore. — C.  A.  W. 

Solder  for  aluminium  and  method  of  preparing  it.  W.  H. 
Finfrock.    Fr.  Pat.  391,161,  June  10,  1908. 

The  solder  consists  of  an  alloy  of  8  parts  of  zinc  with 
1  part  of  phosphor-tin  containing  5  per  cent,  of  phosphorus. 
The  zinc  is  first  melted  and  the  phosphor-tin  then  added. 
The  solder  is  applied  as  usual  to  the  previously  heated 
pieces  of  aluminium.  It  may  be  used  for  other  hard  metals, 
e.g.,  wrought  iron,  and  the  relative  proportions  of  its  con- 
stituents may  be  varied. — A.  G.  L. 
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Steel    alloys.     J.    Churchward,    New    York.     Eng.     Pat. 
15,498,  July  5,  1907. 

See  U.S.  Pat.  867,327  of  1907  ;  this  J.,  1907,  1202.— T.  F.  B. 

Iron  ore  ;    Process  and  apparatus  for  the  direct  reduction 

of and  its  subsequent  treatment  for  making  malleable 

iron  and  steel.  M.  Moore  and  T.  J.  Heskett.  Fr.  Pat. 
390,947,  April  23,  1908. 

See  Eng.  Pat.  26,131  of  1907  ;  this  J.,  1908,  813.— T.  F.  B. 

Armour  plates  and  similar  articles  ;    Manufacture  of . 

S.  S.  Wales.  Fr.  Pat.  389,891,  May  4,  1908.  Under 
Int.  Conv.,  Nov.  11,  1907. 

See  Eng.  Pat.  9380  of  1908  ;  this  J.,  1908,  1068.— T.  F.  B. 

Armour  plates  and  analogous  articles  ;   Process  of  making 

.    Cammell  Laird  and  Co.,  Ltd.     Fr.  Pat.  391,227, 

June  15,  1908. 

See  Eng.  Pat.  15,976  of  1907  ;  this  J.,  1908,  904.— T.  F.  B. 

Smelting.  N.  Wikstrom,  Hogfors  Bruk,  Finland.  Eng. 
Pat.  1676,  Jan.  24,  1908.  Under  Int.  Conv.,  Jan.  25, 
1907. 

See  Fr.  Pat.  387,080  of  1908  ;   this  J.,  1908,  814.— T.  F.  B. 

Aluminium  solder.     W.  H.  Finfrock,  Chicago.     U.S.  Pat. 
901,607,  Oct.  20,  1908. 

See  Fr.  Pat.  391,161  of  1908;    preceding.— T.  F.  B. 

Soldering  ;   Manufacture  of  a  composition  used  in  ■ for 

deoxidising  and  cleaning  the  metallic  surfaces  to  be  united. 
Ges.m.b.H.  Classen  iind  Co.  Fr.  Pat.  390,512, 
May  23,  1908. 

See  Eng.  Pat.  11,605  of  1908  ;  this  J.,  1908,  1069.— T.  F.  B. 

Ore  concentrator.  H.  L.  and  E.  A.  Sulman,  Assignors  to 
Minerals  Separation,  Ltd.,  London.  U.S.  Pat.  902,018, 
Oct.  27,  1908. 

See  Eng.  Pat.  9981  of  1906  ;   this  J.,  1907,  928.— T.  F.  B 

Ores ;     Treatment   of by   the   precipitation   process 

Imbert  Process  Co.     Fr.  Pat.  390,858,  Aug.  9,  1907. 

See  Eng.  Pat.  16,834  of  1907  ;  this  J.,  1908,  688.— T.  F.  B 

Furnace  for  melting  metals.     W.  J.  Holzapfel.     Fr.  Pat 
391,030,  June  6,  1908. 

See  U.S.  Pat.  891,256  of  1908  ;  this  J.,  1908,  815.— T.  F.  B 

Gas  from   blast-furnaces  ;    Centrifugal   purifier  for  — 
Fr.  Pat.  391,201.     See  II. 

Carbon  monoxide  ;    Manufacture  of  practically  pure  — 
Fr.  Pat.  390,673.     See  VII. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(A .)— E  LE<  ITRO-CHEMLSTR  Y. 

Patents. 

Purifying    liquids  •      Electrolytic    apparatus    for     . 

J.  T.  Harris,  New  York  U.S.  Pat.  900,928,  Oct.  13, 
1908.  (See  also  P.S.  Pat.  857/277  of  1907;  Miis  J., 
1907,  829). 

A  stkka.m  of  t  he  impure  liquid  is  passed  into  a  vessel  whore 

it  is  submitted  to  electrolysis,  the  anode  being  made  of  a 

material   which    will  yield  a  coagulant   when    the  cm  rent 


is  passed.  If  necessary  a  gas  may  be  injected  into  the 
liquid  during  the  process.  The  impurities  can  afterwards 
be  separated  from  the  treated  mixture  by  a  suitable 
arrangement. — C.  A.  W. 

Conductor ;   Electric-resistance .     J.  T.  H.  Dempster, 

Schenectady,  N.Y.,  Assignor  to  General  Electric  Co., 
N.Y.     U.S.  Pat.  901,428,  Oct.  20,  1908. 

The  claim  is  for  an  alloy  containing  iron,  nickel,  chromium, 
and  approximately  5  per  cent,  of  manganese.  The 
iron  must  not  be  greater  in  amount  than  50  per  cent.,  and 
the  nickel  and  iron  must  each  be  in  excess  of  the  other 
metals. — B.  N. 

Electrolyte.  A.  Van  Winkle,  Assignor  to  The  Hanson 
and  Van  Winkle  Co.,  Newark,  N.J.  U.S.  Pat,  901,758, 
Oct.  20,  1908. 

A  solution  of  zinc  fluoride  is  mixed  with  an  alkali,  such 
as  ammonium  carbonate. — B.  N. 

Accumulators  ;    Product  for  the  charging  of  .     F.  F. 

Bourdil,  First  Addition,  dated  Aug.  1,  1907,  to  Fr.  Pat. 
385,707,  March  26,  1907  (this  J.,  1908,  630). 

The  pulverised  material,  or  mixture  of  materials  (such 
as  kieselguhr,  pumice  stone,  etc.),  is  mixed  with  gelatinous 
silica,  or  other  analogous  material,  which  has  been  pre- 
pared previously. — B.  N. 

Ozone  ;  [Electrical]  Generator  of  — — •.  Comp.  de  L'Ozone 
(Procedes  P.  Otto).     Fr.  Pat.  390*665,  May  29,  1908. 

A  tube  of  glass,  or  other  dielectric  material,  is  covered 
internally  with  a  sheet  of  tin  or  aluminium  acting  as  one 
of  the  electrodes,  the  second  electrode  consisting  of  a 
series  of  discs,  each  pierced  with  a  central  hole  slightly 
greater  in  diameter  than  the  dielectric  tube.  The  discs 
are  fitted  over  the  glass  tube,  and  spaced  apart  in  a  suitable 
manner,  so  that  the  discharge  takes  place  between  the 
outer  surface  of  the  dielectric,  and  the  inner  edges  of  the 
openings  in  the  discs  ;  the  latter  thus  act  both  as  electrodes 
and  radiators. — B.  N. 

Metallic  films  and  process  of  preparing  the  same  for  use 
ivith  storage  battery  electrodes.  T.  A.  Edison,  Llewellyn 
Park,  N.J.,  U.S.A.  Eng.  Pat.  15,362,  July  20,  1908. 
Under  Int.  Conv.,  Feb.  6,  1908. 

See  U.S.  Pat.  896,811  of  1908  ;  this  J.,  1908,  986.— T.  F.  B. 

Negative-pole  [Plante]  plates  and  process  of  treating  the 
same.  J.  Bijur,  Assignor  to  The  General  Storage 
Battery  Co.,  New  York.  Reissues  Nos.  12,871  and 
12,872,  dated  Oct.  27,  1908,  of  U.S.  Pat.  845,391,  Feb. 
26,  1907. 

See  Eng.  Pat.  29,367  of  1906  ;  this  J.,  1908,  27.— T.  F.  B. 

Battery;    Primary .     K.  Heintz,  Munich,  Germany. 

U.S.  Pat.  901,445,  Oct.  20,  1908. 

SEEGer.  Pat.  198,019  of  1906  ;  this  J.,  1908,  817.— T.  F.  B. 

[Electrical]  resistance  ;    Moulded .     L.  E.  Barringer, 

Schenectady,   Assignor   to   General   Electric   Co.,   New 
York.     U.S.  Pat.  902,048,  Oct.  27,  1908. 

See  Eng.  Pat.  6089  of  1906;   this  J.,  1907,  54.— T.  F.  B. 

Plastic  mass  [for  electric  lamp  filaments].     Additions  to 
Fr.  Pat.  378,743.     -See  II. 

Bleaching ;     Electrochemical    method    of .     Fr.    Pat. 

390,891.     -See  V. 

(B.)— ELECTRO-METALLURGY. 
Patents, 

Iron;     Electrodepotition  of .     R.    0.    Cowper-Colee, 

London.     Eng.    Pat.  22,311,  Oct.  9,   L907. 

Good  deposits  of  iron  may  he  obtained  continuously 
from  ferrous  sulphato  solutions  by  blowing  air  into  the 
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cathode    eleotrolyte,  or   in    proximity    to    the   cathode, 

Ereferablv    against    the   surface    on    which    the    metal   is 
ring  deposited.     (See  Eng.  Pat.  28,897  of  1906;   this  .1.. 
1907,  699.)— B.  X. 

Iron  articles;     Manufacture  of by  elect  rodeposit  ion. 

S.  O.  Oowper-Coles,  London.     Eng.  Fat.  22,312,  Oct.  9, 

1907. 

A  magnetic  iron  ore,  such  as  magnetite,  or  an  iron 
sulphide  ore.  such  as  pyrrhotite,  is  first  concentrated  by 
the  usual  methods,  and  then  introduced  directly  into  the 
eleotrolyte,  ana  maintained  in  suspension  bv  any  suitable 
method*.  (See  Eng.  Pat.  28,897  of  1906;  "this  J.,  1907, 
099).— B.  N. 

Iron  from  tin-plate  scrap ;  Preparation  of  merchantable . 

E.    A.    Sperry,    Brooklyn,    N.Y.       U.S.    Fat.    901,206, 
Oct.   13,  1908.— G  A.  \V. 

Furnace ;      Electric [for     ores].      R.     McKnight, 

Pittsburg,  Pa.     U.S.  Fat,  900,192,  Oct.  6,  1908. 


The  rotating  tubular  furnace  body,  A,  is  provided  at  one 
end  with  an  electrically  heated  conical  fire-box,  k.  fitted 
with  inlet  flues  for  the  admission  of  gases.  These  gases, 
heated  by  means  of  electric  arcs,  g,  h,  produced  within  the 
fire-box,  are  drawn  through  the  body  of  the  furnace  and 
pass  away  at  the  end.  Apertures,  8,  which  can  be  closed 
when  necessary,  are  provided  along  the  furnace  for  the 
removal  of  the  ore. — C.  A.  W. 

Furnace;    Electric  transformer in  combination  with 

graphite  crucibles.  H.  Helberger  G.m.b.TI.  Fr. 
Pat.  391,010,  June  6,  1908. 

The  furnace  is  supplied  with  current  from  a  transformer, 
the  secondary  winding  having  appropriate  contacts,  and 
between  these  a  graphite  crucible  is  bound  so  as  to  form 
part  of  the  secondary.  The  portions  making  contact 
with  the  crucible  are  water-cooled.  The  primary  consists 
of  a  series  of  windings,  any  number  of  which  may  be 
put  in  series  by  means  of  a  commutator,  for  the  purpose 
of  regulating  the  tension  of  the  current  in  the  secondary. 
The  shape  of  the  crucible  is  such  that  it  has  a  minimum 
transverse  section  in  the  walls,  and  therefore  a  maximum 
resistance,  at  the  point  where  the  maximum  heat  is 
required  ;  or,  this  portion  of  the  crucible  may  be  con- 
structed of  a  material  less  conductive  than  the  other  parts. 
For  melting  metals,  the  interior  of  the  crucible  is  protected 
with  a  lining  of  refractory  and  non-conducting  material. 
In  the  case  of  crucibles  made  from  a  mixture  of  clay  and 
graphite,  the  lining  may  be  prepared  chemically  by  passing 
a  current  of  oxygen  to  the  inside  of  the  crucible  whilst 
this  is  incandescent,  or  by  other  chemical  agents  capable 
of  removing  the  graphite  from  the  inner  surface  of  the 
mixture. — B.  N. 

Magnesium ;    Production  of by  electrolysis.     G.    O. 

Seward  and  F.  von  Kiigelgen,  Holcombs  Rocks,  Va., 
Assignors  to  Virginia  Laboratory  Co.,  New  York. 
U.S.   Pat.  900,961,"  Oct.  13,  1908.  * 

A  mixtube  of  magnesium  fluoride  with  the  chloride  of 
calcium  or  some  other  alkaline-earth  metal  more  electro- 
positive than  magnesium  is  heated  in  order  to  render  it 


anhydrous,  a  small  percentage  of  an  alkali  fluoride  being 
added  as  a  flux.  After  the  magnesium  has  been  separated 
eleotrolyticallv,  hydrated  magnesium  chloride  is  added 
and  the  whole  subjected  to  a  further  dehydration,  the 
resulting  mixture  of  magnesium  fluoride  and  calcium 
chloride  being  utilised  in  a  second  electrolysis. — C.  A.  W. 

Barium  and  barium  alloys  ;  Production  of  — — .  G.  O. 
Seward  and  F.  von  Kiigelgen,  Holcombs  Rock,  Va., 
Assignors  to  Virginia  Laboratory  Co.,  New  York. 
U.S.~Pat.  900,962,  Oct.  13,  1908. 

The  process  consists  in  electrolysing  fused  barium  chloride, 
to  which  a  barium  salt  of  lower  melting  point,  such  as 
the  fluoride,  has  been  added.  Using  a  cathode  of  some 
metal  capable  of  alloying  with  the  element,  barium 
alloys  can  be  obtained. — C.  A.  W. 

Electrodes  for  the  electrolytic  production  of  metals  lighter 
than  the  electrolyte.  Soc.  Anon,  des  Usines  de 
Riouperoux.     Fr.  Pat.  3£0,596,  Aug.   1,   1907. 

The  anode  is  made  in  two  pieces  surrounding  a  fixed 
cathode,  so  that,  when  necessary,  the  former  may  be 
brought  nearer  to,  or  placed  further  apart  from,  the  latter. 
A  similar  arrangement  may  be  employed  where  two  or  more 
fixed  cathodes  are  used.- — B.  N. 

Metals ;    Apparatus  for  the  electrolytic  deposition  of . 

L.  F.  J.   Quivy.     Fr.   Pat.   391,194,  June  13,   1908. 

The  apparatus  refers  more  particularly  to  the  manufacture 
of  tubes  of  copper,  etc.,  but  may  be  used  for  coating 
bodies  of  any  form  suitable  for  revolution.  The  mandrels 
are  simultaneously  given  a  circular  movement  of  translation, 
and  one  of  rotation  in  the  bath,  these  movements  pre- 
venting polarisation,  maintaining  the  uniformity  of  the 
electrolyte,  and  assuring  a  uniform  and  regular  deposition 
of  metal.  The  mandrels  are  supported  horizontally 
between  two  revolving  discs,  and  the  motion  of  rotation 
of  each  mandrel  is  obtained  from  rubber-covered  rollers 
of  insulating  material,  fixed  to  the  ends  of  each  mandrel, 
which  rub  over  fixed  guides.  Rubbers,  for  polishing  the 
deposited  metal,  are  mounted  in  line  on  a  rod  in  a  manner 
similar  to  that  employed  with  the  brush-carriers  of  a 
dynamo,  so  that  by  twisting  the  rod  they  may  be  turned 
aside  or  put  into  action. — B.  N. 


Electric     furnaces.      H.    Nathusius 

Thomasphosphatwerke,     Berlin. 

April   1,   1908. 
See  Fr.  Pat.  388,668  of  1908  ;  this  J.,  1908,  948 


and     Westdeutsche 
Eng.     Pat.     7188, 


T.  F.  B. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Animal  fats  ;    Detection  of  some in  admixture  wtth 

other  animal  fats.  E.  Polenske.  Arbb.  Kais.  Gesundh.- 
Amt.,  1908,  29,  272—275. 
The  author  gives  a  description  of  further  experience  with 
the  detection  of  certain  animal  fats  in  the  presence  of  others 
by  means  of  the  "difference  number"  (difference  between 
the  melting  and  solidifying  points).  Of  a  large  number  of 
samples  of  butter  examined,  only  one  gave  a  higher 
"  difference  number "  than  14-3,  but  the  author  states 
that  up  to  the  present,  the  results  obtained  are  not  suf- 
ficient to  allow  of  stating  a  sample  of  butter  to  be  adulter- 
ated if  its  "  difference  number  "  exceed  a  certain  value. 
A  butter  may,  however,  be  described  as  adulterated  with 
lard  or  other  fat  having  a  higher  "  difference  number  "  if 
a  mixture  of  75  parts  of  the  butter  fat  and  25  of  beef  tallow 
has  a  "  difference  number  "  higher  than  15,  and  also  higher 
than  that  of  the  butter- fat  itself. — A.  S. 

Oil  of  nutmeg;    Constituents  of  the  expressed  — — .     F.  B. 

Power  and    A.  H.  Salwav.     Chem.  Soc.  Trans.,  1908, 

93,  1653-1659. 
The  characters  of    the,  expressed    oil  were   as   follows  : 
m.  pt.,  48°  C.  ;   sp.  gr.  at  50/50°  C,  0-9399  ;   acid  value, 
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11-2;  saponification  value,  174-6;  iodine  value,  57*8; 
and  of  the  total  fatty  acids  :  in.  pt.,  49°  C.  ;  sp.  gr.  at 
50/50"  C,  0-9012  ;  acid  value,  218-3  ;  and  iodine  value, 
23-1.  The  essential  oil  obtained  from  the  fats  had  a 
sp.  gr.  of  0-8794  at  20/20°  C.  and  the  optical  rotation, 
dD=  +  22°  30'  in  a  1-dcm.  tube.  The  expressed  oil 
contained  12-5  per  cent,  of  essential  oil  and  73-0  per 
cent,  of  trimyristin,  together  with  small  quantities  of 
oleic  and  linolenic  acids  as  glycerides  and  very  small 
amounts  of  formic,  acetic  and  cerotic  acids.  From 
the  unsaponifiable  matter  a  new  substance,  C18H2205,  was 
isolated,  which  is  a  viscid  liquid  of  b.  pt.  270 — 280°  0.  at 
15  mm.— J.  C.  0. 

Japanese  readable  oils :    Notes  on .     T.   Kametaka- 

J.  Coll.  Science,  Imp.  Univ.,  Tokyo,  1908,  25,  Article  4. 

Japanese  wood  oil  {Kiri-ahura). — A  specimen  of  the  oil 
prepared  by  the  author  by  pressing  the  seeds  of  Elceococca 
vernicia  in  the  cold,  with  as  little  exposure  to  the  air  as 
possible,  bad  the  iodine  value  (Hiibl),  161-3  ;  after  keeping 
the  oil  for  eleven  months  in  the  dark  in  a  stoppered 
bottle,  the  iodine  value  was  150.  A  3  months' 
old  specimen  of  the  oil  had  the  iodine  value  (by  Wijs' 
method),  156-3,  and  an  11  months'  old  sample, 
153-2.  These  results  show  that  the  low  iodine 
value  of  Japanese  wood  oil  (compared  with  that 
of  linseed  oil)  is  not  due  to  previous  oxidation  (see  Ingle, 
this  J.,  1902,  187).  The  other  characters  of  the  fresh  oil 
were :  acid  value,  3-81  ;  sp.  gr.  at  24°/24°  C,  0-9307  ; 
saponification  value,  196-0.  The  seeds  of  Elozococca 
vernicia  contain  a  fat-hydrolysing  enzyme. 

Camellia  oil  or  oil  of  Tliea  japonica  (L.)  Nois  (1'subaki- 
abura).—A  commercially  pure  specimen  of  the  oil  had  the 
sp.  gr.  0-9138  at  15°/4~  C,  and  iodine  value  (Hiibl),  79-47. 
The  principal  acid  in  the  oil  is  oleic  acid. 

Oil  of  Terreya  nucifera  8.  et  Z.  (Kayano-abura). — A 
specimen  of  the  oil  prepared  by  pressing  the  seeds  in  the 
cold,  had  the  iodine  value  (Hiibl),  1373.  The  oil  contains 
stearic  acid  and  linolic  acid  or  an  isomeride  of  the  latter. 

Soja  bean  oil  or  oil  of  Glycine  Jiispidia  Maxim  (Daidzu- 
abura). — The  unsaturated  acids  of  the  oil  consist  prin- 
cipally of  oleic  acid  and  linolic  acid  or  an  isomeride  of  the 
latter. 

Oil  of  Perdla  oeymoides,  />.  {Eno-abura). — This  contains 
linolenic  acid  or  an  isomeride  of  the  same. — A.  S. 

Elceomargaric  acid  ;    Constitution  of  the  so-called .    T. 

Kametaka.     J.  Coll.  Science,  Imp.  Univ.,  Tokvo,  1908, 
25,  Article  3. 

The  author  has  previously  shown  (this  J.,  1903,  1138) 
that  eljeomargaric  acid  has  the  composition,  C18H3202,  and 
is  an  isomeride  of  linolic  acid.  The  action  of  alkaline 
potassium  permanganate  and  other  oxidising  agents, 
concentrated  sidphuric  acid,  fused  potassium  hydroxide, 
and  aniline  on  the  acid  has  since  been  studied.  It  is 
probable  that  one  of  the  two  ethylenic  linkages  in  the 
molecule  is  in  the  middle  of  the  chain  of  18  carbon  atoms 
and  that  the  other  is  on  that  side  of  the  middle  double 
linkage  which  is  further  removed  from  the  carboxyl 
group.  -  A.  S. 

Oil  trade  of  Marseilles.     Chem.  and  Drug.,  Nov.  14,  1908. 

[T.K.I 

MARSEILLES  "<>\v  produces  an  average  of  420,000  tons  of 
oil  and  oilcake  per  annum,  valued  at  130,000,0001". 
(£5,200,000).  The  industry  dates  from  1817,  when 
experiments  were  first  made  by  crashing  linseed  in  the 
primitive  wooden  screw  presses  locally  used  for  extracting 
olive  oil.  In  1828  hydraulic  presses  began  to  replace 
the  horse-power  hitherto  utilised.  New  industries  were 
gradually  added  ;  sesame  oil  from  the  Levant,  ravison 
In. m  Russia,  and  in  184]  Senegal  earth-nuts  were  first 
treated;  in  I860  Smyrna  and  Alexandria  cotton-seed; 
hi  I860  poppy-seed  and  afterwards  castor  oil,  etc.  The 
thirty-nine  crushing  mills  at  Marseilles  now  contain 
1,600  presses.  One-third  oi  the  oils  now  produced  at 
Marseilles  are  "  concrete  oils  "     ■/.<..  substances  which  are 

solid    in    < nu     European    climate:    the   eopra   and   eabbage- 


palm  type  of  products,  mostly  used  for  soap-making 
or  alimentary  purposes ;  palm  oil,  "  karite,"  etc.,  used 
in  the  stearine  trade,  cacao-butter,  Chinese  "  vegetable 
lard,"  extracted  from  the  pulp  of  the  Stillingia  sebifera,  etc. 
Besides  these  "  industrial  "  oils,  Marseilles  is  the  leading 
market  for  "  comestible  "  salad  oils.  Some  20,000  to 
30,000  tons  are  imported  yearly,  of  which  rather  over 
one-half  is  usually  re-exported.  Comestible  oils  also 
include  poppy-seed,  sesame,  arachis,  cotton-seed,  and 
beechnut  oils. 

Turkey    Red   dyeing ;    Application    of    different    oils    and 
soaps  in .     F.    Erban   and   A.    Mebus.     See  V. 

Patents. 

Oleaginous  seeds  ;   Process  and  apparatus  for  pressing 

in  open  presses.  A.  Austerlitz.  First  Addition,  dated 
April  1,  1908,  to  Fr.  Pat.  381,350,  Aug.  29,  1907  (this 
J.,  1908,  131). 

The  seeds,  when  sufficiently  heated,  are  discharged  into 
a  receptacle  beneath,  so  that  over-roasting  is  prevented 
and  a  more  uniform  product  obtained.  To  facilitate  the 
charging  and  emptying  of  the  press,  an  opening  may  be 
provided  in  the  head  of  the  press  for  the  introduction  of  the 
seeds  and  plates,  the  latter  being  guided  into  position  by 
the  upright  supports  of  the  press.  There  may  also  be  a 
side  platform  for  the  lateral  introduction  or  removal  of 
the  plates  through  the  opening,  whilst  the  plates  themselves 
may  be  constructed  so  that  the  edges  which  prevent  the 
seed  escaping  may  be  either  open  or  closed. — C.  A.  M. 

Soap    composition.    J.     Sierra     V.,    San    Francisco,    Cal. 
U.S.  Pat.  901,204,  Oct,  13,  1908. 

The  composition  consists  of  a  soap  containing  glycerin 
and  excess  of  caustic  soda,  prepared  by  heating  together 
50  parts  of  olive  oil  and  20  parts  of  caustic  soda,  mixed  with 
5  parts  of  fine  table  salt,  and  25  parts  of  the  pulp  of  the 
"alligator  pear." — A.  S. 

Emidsifying  preparation.     G.  Inibert.     Fr.  Pat,  390,497, 
May  22,  1908. 

A  soap  which  readily  forms  emulsions  is  obtained  by 
heating  halogenated  hydroxy-fatty  acids  or  halogenated 
fatty  acids  with  alkali  or  alkali  carbonate  in  smaller  pro- 
portion than  is  theoretically  necessary  to  eliminate  the 
halogen  and  completely  neutralise  the  fatty  acids. — C.  A.  M- 

Bleaching  fats,  oils,  resins,  waxen,  and  the  lib:  :   1'rocess  for 

.     K.  Ludecke,  Assignor  to  Verein.  Chem.  Werke, 

Act.-Ges.,  Charlottenburg,  Germanv.  U.S.  Pat.  901 ,718, 
Oct.  20,  1908. 

See  Fr.  Pat.  378,515  of  1907  ;    this  J.,  1907,1 150.—  T.  F.  B. 

Hydroxy -.fatty     acids  ;      Process    of    producing .      G. 

Imbert,  Nuremberg,  Germanv.  lT.S.  Pat.  901,905, 
Oct.  20,  1908. 

See  Fr.  Pat.  :5<>s.543  of  1006  ;   this  J.,  1907,  25.— T.  F.  B. 

Oleic  acid;    Apparatus  for  treating .      I'.  SchwOerer, 

Strasshiirg,  Germany.     U.S.  Pat.  '902,177.  Oct.  27,  L908. 

SHBGe*.  P»t.  L99,909of  loot; ;  this  J.,  L908,949i     T.  V.  R. 

HydroaUtCfUeS  of  aluminium,  animal  charcoal,  etc.  ;  Treat- 
ing  iritli  volatile  sol tn .tits'.     Kr.  Pat.  891,109.     See  J. 


XIII.— PIGMENTS,     PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(   I.'      PIGMENTS*    TAINTS. 

Artists' colours  t  8onu  properties  of         .     ET.  E.  Watson. 
Phil.   Mag.,   1908,  16,  72:.     730. 

The  author  has  investigated  three  properties  of  paints  j  - 
(1),  stability  ;    '2;,  transparency  ;  (3),  absorption  spMfcr&i 
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Wave  length. 

( 1 ).  Stability  of  paints. — The  action  of  hydrogen  peroxide 
was  tried  because  this  substance  is  produced  by  the  action 
of  air  on  water  in  the  presence  of  organic  matter  and  light. 
A  few  drops  of  a  finely  ground  paint,  suspended  in  water, 
were  poured  into  two  test-tubes.  To  one  tube  1  c.c.  of  pure 
10  vol.  hydrogen  peroxide  was  added,  and  to  the  other  an 
equal  volume  of  water.  The  ends  of  the  tubes  were  drawn 
out  to  fine  capillaries  to  avoid  loss  by  evaporation,  and  the 
tubes  were  kept  for  a  fortnight  in  the  cold,  and  afterwards 
at  4'V  C.  for  a  year.  The  changes  of  shade  were  compared 
with  those  of  water  colours  which  had  been  exposed  to 
light  for  30  years  and  with  corresponding  specimens  which 
had  been  kept  in  the  dark.  A  paper  on  "  The  Action  of 
Ozone  on  Water  Colour  Pigments,"  bv  Sir  Wm.  Abney 
[Proc.  Roy.  Soc.  A.,  vol.  lxxx.,  p.  146  (1908)]  supplied 
another  comparison.     A  few  of  the  results  are  given  below  : 


Name  of  paint. 

Sunlight. 

H202. 

Ozone. 

• 

hr.  min. 

Naples  yellow  . 

no  change 

deepened 
1  day 

0-45 

Chrome  yellow 

slightly  green 

paled  slightly 

unchanged 

Vermilion 

dark  brown 

stable 

„ 

Carmine 

white 

colourless  in 
1  day 

0-10 

Emerald  green  . 

darkened 

brown  at  once 

0-45 

Crimson  lake    . 

white 

colourless  in 
2  weeks 

0-30 

Note. — The  figures  show  the  time  taken  by  moist  ozonised  air 
to  bleach  the  paint. 

The  following  paints  were  stable  to  both  hydrogen 
peroxide  and  sunlight : — 

•Yellow  ochre,  other  ochres,  *raw  sienna,  orange  chrome, 
red  lead,  "  light  red,"  *  Venetian  red,  burnt  sienna,  *  Indian 
red,  madder  red,  burnt  umber,  *"  Terra  Verte,"  cobalt 
green,  *chromium  oxide,  transparent  chromium  oxide, 
smalt,  *cobalt  blue,  ceruleum,  *  Prussian  blue,  ^Antwerp 
blue.  (Paints  marked  with  a  star  were  treated 
with  ozone  and  remained  unaffected.)  Generally 
speaking  hydrogen  peroxide  is  identical,  as  to  its 
action,  with  ozone.  From  the  conditions  of  the  experiment 
too  much  attention  must  not  be  paid  to  the  actual  times 
taken.  In  the  majority  of  cases  fading  is  due  to  oxidation  ; 
the  evidence  is  strong,  though  of  course  not  conclusive. 
Water  colours  are  known  to  be  much  less  stable  than  oil 
colours,  and  by  finding  a  medium  very  impermeable  to  air 
and  moisture,  it  should  be  possible  to  prolong  almost 
indefinitely  the  life  of  even  a  fugitive  colour. 

(2).  Transparency  of  paints.-  The  transparency,  or  its 
inverse,  the  covering  power,  of  a  paint  has  been  investigated 
by  the  author.  The  experiments  consisted  in  coating 
weighed  metal  surfaces  with  just  sufficient  colour  to  bide 
a  series  of  black  lines  on  the  metal  and  determining  the 
hi  weight  due  to  the  paint.  The  result*  are  cxpn-  ed 
in  nigrms.  of  paint  required  to  cover  one  sq.  cm.  Sixty 
paints    were     examined,    and   the   following    are    a     few 


examples:  Zinc  white,  5-32  ;  Naples  yellow,  7-25  ;  car- 
mine 1-57;  yellow  ochre,  3-62;  madder  orange,  very 
great*;  emerald  green,  4-17  ;  Prussian  blue,  0-68  ;  Vandyke 
brown,  1*80. 

(3).  Absorption  sped ra  of  paints.  —The  absorption  spectra 
of  about  50  of  the  most  important  paints  were  determined, 
using  Mees'  spectrophotometer  (Revue  des  Sciences 
Photbgraphiquea,  Feb.,  1905).  The  paints  were  applied  to 
Miins  of  dull  white  paper,  3  by  2  in.,  leaving  half  of  the 
paper  blank,  and  the  whole  was  illuminated  by  an  Aucr 
burner.  The  light  reflected  from  the  white  paper  formed 
the  standard  spectrum.  Diagrams  are  given  in  the  paper 
showing  the  nature  of  the  absorption,  and  in  them  the 
fraction  of  the  total  li-iht  reflected  by  a  paint  is  plotted 
against  the  wave  length.  They  show  the  true  nature  of 
the  reflected  light  and  also  the  percentage  of  white  light, 
this  being  given  bv  the  ordinate  of  the  lowest  point  of  the 
curve.  It  is  noteworthy  that  the  apparent  colour  of  a 
paint'  is  never  even  approximately  monochromatic, 
although  to  the  eye  it  may  appear  to  be  so.  The  effect  of 
mixing  one  or  more  paints  may  be  approximately  obtainea 
from  the  curves.  In  the  case  of  a  mixture  of  equal  quan- 
tities of  two  paints,  the  absorption  curve  of  the  resulting 
colour  will  be  obtained  by  multiplying  together  the  ordi- 
nates  of  the  two  curves  for  each  wave  length,  and  joining  the 
resulting  points.  An  example  of  this  is  given  for  a 
mixture  of  emerald  green  and  madder  orange  which 
combine  to  give  a  dull  brownish-yellow  (see  figure).  In 
order  to  obtain  a  bright  colour  from  a  mixture  of  others, 
it  is  necessarv  that  they  should  have  some  part  of  the 
brightest  portion  of  their  spectra  in  common,  and  should 
possess  broad  maxima  of  intensity. — R.  S.  M. 

Paints-   Covering  power  of .     P.  Beck.     Chem.-Zeit., 

1908,  32,  958—959. 

The  determination  of  the  covering  power  has  been 
up  to  now  too  much  dependent  on  the  personal 
factor.  The  author  recommends  that  the  value  of 
a  paint  be  determined  by  (1)  its  covering  capacity 
measured  by :  (a),  the  thickness  (in  hundredths  of  1  mm.) 
of  layer  required  to  coat  efficiently  a  given  surface  ;  and 
(?>),  the  area  in  sq.  cm.  which  1000  grms.  or  1000  c.e.  of  the 
paint  will  cover ;  and  (2),  its  durability.  In  stating  the 
covering  power  of  a  paint,  it  is  of  importance  to  give  the 
amount  of  linseed  oil  used,  because  this  will  depend  on  the 
•lature  of  the  colour :—  e.g.,  white  lead  requires  8—10  per 
cent,  of  oil.  whilst  zinc  white  takes  25  per  cent,  of  its 
weight  of  oil.  The  price  of  the  linseed  oil  compared  with 
that  of  the  colour  must  be  considered.  The  author 
describes  an  apparatus  whereby  the  covering  power  of  a 
paint  may  be  expressed  in  the  terms  given  above  without 
any  uncertainty  due  to  the  personal  factor.  It  consists 
essentially  of  a  metal  frame  in  which  a  glass  plate  4  cm. 
by  50  cm.  is  tightly  fixed  by  means  of  screws.  The  long 
sides  of  the  frame  are  connected  at  intervals  by  cross  bars. 
Above  the  glass  plate  is  a  special  scraper,  which  can  be 
moved  backwards  and  forwards  by  means  of  a  rack  and 
pinion.  The  paint  is  applied  to  the  glass  from  a  squirt 
and  is  then  distributed  by  means  of  the  scraper.  The 
latter  carries  a  blade  which  can  be  raised  or  lowered  by 
means  of  a  micrometer  screw.  The  thiclmess  of  the  layer 
of  paint  is  so  adjusted  by  means  of  this  blade  that  the 
shadows  of  the  cross  bars  of  the  frame  just  begin  to  be 
visible  through  the  glass  and  the  layer  of  paint  thereon. 
Some  results  obtained  with  this  apparatus  are  given  in  the 
table  on  p.  1122:— 

The  weight  of  the  paint  used  is  given  by  the  loss  in 
weight  of  the  squirt.  The  above  numbers  show  the 
differences  in  coverine;  capacity  of  several  paints  in  refer- 
ence to  the  thickness"  of  the  pigment  layer  and  the  area 
covered  bv  a  given  weight  of  paint  (the  area  is  given  by  the 
length  of"the  layer  multiplied  by  the  width  of  the  glass 
plate).  The  durability  of  a  paint  can  only  be  determined 
by  practical  tests,  painted  surfaces  being  exposed  to  the 
atmosphere  for  months.  The  author  has  found  that  of 
the  white  pigments,  white  lead  is  the  most  durable, 
followed  by  zinc  white,  whilst  the  least  resistant  are  the 
different  kinds  of  lithopone.  He  considers  this  to  be  due 
to  the  linseed  oil  reacting  with  white  lead  to  give  linoxyn 
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Pigment. 


Percentage  of 
boiled  oil. 


Thickness  of 

layer  in 
1/100  mm. 


Length  of 
layer  in  cm. 


Weight  of 
paint  used. 


White  lead  in  boiled  linseed  oil   

„        „      with  20  per  cent,  barytes 
H         „  ,,       40  per  cent.     ,, 

„        „  „      60  per  cent.     „ 

Zinc  white  in  boiled  oil 

»»         »?      • 

Lithopone — green  seal     

„  blue  seal   

„  yellow  seal    

Finest  ground  heavy  spar 

Red  lead 

Pale  orange  lead  


9-7 

9-7 

9-6 

10-1 

21-0 

25-0 

25-0 

17-0 

15-0 

15-0 

19-0 

7-0 

15-0 


78 

80 

86 

100 

68 

75 

81 

83 

95 

110 

475 

58 

70 


21 
16 

29 
20 
18 
14 
16 
19 
17 
9 
33 
36 


14-0 

15-5 

13-3 

25-6 

9-2 

9-9 

7-8 

10-0 

14-0 

13-7 

28-5 

21-4 

22-0 


and  a  lead  salt,  which  are  more  stable  to  weathering  agents, 
whereas  zinc  oxide  does  not  give  such  compounds  with 
linseed  oil  and  the  mixture  is  more  easily  hydrolysed, 
causing  a  separation  of  oil  and  colour. — R.  S.  M. 


Patents. 

Antimony  pigment ;  Preparation  of  anew .     A.  Nicolle. 

Fr.  Pat.  390,617,  May  29,  1908. 

The  invention  consists  in  the  preparation  of  a  pigment 
from  barium  or  strontium  sulphantimonate  by  trans- 
formation of  these  salts  by  acids  and  sodium  sulphate 
into  an  insoluble  mixture  of  yellow  and  red  antimony 
sulphides  and  barium  sulphate.  Into  a  solution  of 
barium  sulphantimonate  a  stream  of  sulphur  dioxide 
is  passed,  whereby  a  precipitate  of  antimony  yellow 
and  barium  thiosulphate  is  formed.  To  the  liquid 
saturated  with  sulphurous  acid,  sodium  sulphate  is  added 
until  the  solution  is  free  from  soluble  barium  salt.  The 
pigment  is  filtered  off  and  the  filtrate  is  evaporated 
down  to  give  sodium  thiosulphate,  or  it  is  treated  with 
antimony  chloride  to  give  antimony  vermilion.  In  this 
latter  case  it  is  unnecessary  to  filter  off  the  barium  sulphate 
and  antimony  yellow,  and  antimony  chloride  can  be  added 
directly. — R.  S.  M. 


Paints ;       Non-rusting .      E.    Liebreich. 

391,084,  June  10,  1908. 


Fr.    Pat. 


The  invention  depends  on  the  well-known  fact  that 
alkaline  liquids  prevent  the  rusting  of  metals,  and  consists 
in  incorporating  with  the  paint  a  substance  which  yields 
an  alkaline  solution  when  it  comes  in  contact  with  water. 
The  following  substances  are  recommended  :  potassium  and 
sodium  sulphides,  potassium  amide,  and  potassium,  sodium, 
and  calcium  cyanamides.  The  sulphides  and  amides 
of  potassium  are  considered  to  be  particularly  suitable. 
The  sulphides  or  amides  must  not  be  brought  into  contact 
with  the  pigments  except  in  the  presence  of  oil  (linseed 
or  boiled  oil).  The  substances  may  be  added  at  the 
ordinary  temperature  to  the  prepared  paints  or  to  the 
boiled  oil  before  being  mixed  with  the  colours  ;  0-57  grin. 
of  potassium  sulphide  would  be  sufficient  for  10  grms. 
of  a  deep  grey  paint.  The  protecting  compound  is  to 
be  present  in  the  first  coat.  The  second  coat  must  not 
contain  the  above  sulphides  and  amides  ;  moreover, 
it  must  be  as  impermeable  to  water  as  possible. — R.  S.  M. 

Zinc  pigments  or  mixtures  containing  zinc  sulphide  ; 
I ' induction  of  — — .  H.  W.  de  St  uckle,  Dieuze,  Germany. 
Eng.  Pat.  575,  Jan.  9,  1908. 

Skk  U.S.  Pat.  884,874  of  1908  ;  this  J.,  1908,  512.— T.  F.  B. 


Pigments.    J.  C.  Heokman,  Avalon,  Pa.,  U.S.A.     Eng.  Pat. 

8550,  April  10,   1908. 

See  U.S.  Pat.  887,042  of  1908  ;  this  J.,  1908,  r>79.— T.  F.  B. 
Orange-lake  dyeatu/J.     Eng.  Pat.  18,73(1.     Sec  IV. 


(£.)— RESINS,    VARNISHES 

Oil  of  turpentine  ;     Analysis  of .     Determination  of 

mineral  oil  in  rosin  oil.     R.  Adan.      Bulk  Soc.  Chim. 
Belg.,  1908,  22,  389—396. 

A  sample  of  oil  of  turpentine  suspected  of  adulteration 
with  mineral  oil  was  examined  by  the  author,  together 
with  two  samples  of  rosin  oil.  By  means  of  fractional 
distillation  and  examination  of  the  distillates,  the  sus- 
pected sample  was  found  to  be  free  from  mineral  oil  but 
contained  some  rosin  oil.  The  author  considers  that  the 
method  of  determining  the  proportion  insoluble  in  sulphuric 
acid  (Herzfeld's  method)  is  not  suitable  for  ascertaining  the 
amount  of  mineral  oil  in  rosin  oil.  Burton's  method,  in 
which  the  oil  is  treated  with  strong  nitric  acid,  is  more 
satisfactory.  Where  there  is  any  doubt,  the  oil  should 
be  distilled,  and  the  fraction  collected  between  120°  and 
150°  C.  tested  for  its  solubility  in  aniline  and  acetic 
anhydride.  If  the  liquids  mix  in  all  proportions,  the 
absence  of  considerable  amounts  of  petroleum  may  be 
concluded. — F.  Shdn. 

Resins  [and  gums]  ;     Tropical  — —  as  rosin  substitutes. 
P.  Klemm.     See  XIX. 

Patents. 

Substitutes   for    natural    resins  ?       Manufacture   of . 

Les  Prod.   Chim.   de  Croissv,  Ltd.     Fr.   Pat,   390,713, 
Aug.  5,  1907. 

The  process  consists  in  combining  an  aldehyde,  e.g., 
formaldehyde,  with  an  intermediate  substance  such  as 
glycerin  by  means  of  catalytic  agents  (acids  or  alkalis)  ; 
the  compound  so  formed  is  made  to  react  with  phenol, 
whereby  the  glycerin  is  regenerated,  the  residting  oil 
being  worked  up  into  a  substitute  for  lac,  amber,  or 
copal.  The  formation  of  the  compound  of  aldehyde 
with  glycerin  moderates  the  violence  of  the  interaction 
of  the  aldehyde  and  the  phenol  so  that  a  product  of  the 
proper  quality  is  obtainable. — R.  S.  M. 

Siccative;    Preparation  of  a  ■ — — .     J.  Pilgram  and  L.  Q. 
Leffer.     Fr.  Pat.  390,804,  May  29,  1908. 

The  new  siccative  is  prepared  by  melting  resin 
and  adding  05  per  cent,  of  aluminium  hydroxido 
and  2  per  cent,  of  aluminium  acetate.  After  allowing 
l  lie  mass  to  stand  for  some  time,  it  is  reheated 
and  5  to  20  per  cent,  of  sodium  carbonate  is  added, 
the    amount    depending    on    the    nature    of    the    resin 

taken.  After  cooling,  tbe  solid  product  is  ground  to 
powder  and  added  to  colours  in  (lie  proportion  of  1  -3  per 
cent.,    or   it    may    be   dissolved    in    the    paint     oil.      It    is 

claimed  that,  the  new  siccative  causes  no  darkening  of 
the  paints  into  which  it  is  introduced. — R.  S.  M. 

Seeding  wax';    .\n  elastic .    F.  Sohaar  and  H.  Berg- 

meister.      Fr.    Pat.   391,121,  Juno   11,   1908. 

A  si; ai.im;-wax  which  is  elastic  and  flexible  so  that 
seals    made    with   it  arc  always   of  a   smooth  surface  and 

retain  their  original  impression,  is  made  by  working  up 
thoroughly  a  mixture  of  100  parts   by  weight  of  gotta* 
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percha  or  caoutchouc  with  12-5  parts  of  lac  in  a  water- 
bath  at  100c  0.  The  adhesive  property  of  the  lac 
is  increased  by  mixing  with  it  25  parts  of  indiarubber 
dissolved  in  benzene.  Colouring  matter  is  added  and  the 
product  is  moulded  into  any  desired  shape. — R.  S.  M. 

(C.)— INDIA-RUBBER,    &c. 

CasHUoa  elastica  ;    Cultivation  of in  Mexico.     C.  S. 

Treacher.     Tropical  Life,   1908,  No.   7.     Gummi-Zeit., 

1908,  23,  92. 
Contrary  to  generally  accepted  views  on  the  subject, 
Castilloa  appears  to  flourish  at  heights  more  than  500  feet 
above  sea-level,  tine  examples  of  the  species  having  been 
found  in  the  State  of  Oaxaca,  on  the  Mano  Marquez 
Estate,  at  a  height  of  1100  feet.  The  soil  there  is  a  light 
and  somewhat  sandy  loam  ;  the  rainfall  is  considerable 
but  not  excessive.  Methods  of  tapping  and  coagulating 
have  hitherto  been  somewhat  primitive  in  Mexico,  but 
improvements  are  taking  place,  and  a  "  scientifically " 
prejiared  sample  of  rubber  has  been  valued  at  as  high 
a  price  as  5s.  2d.  per  lb.,  fine  Para  being  5s. 

Two  samples  of  "  fine-Castilloa "  gave  the  following 
results  on  analysis : — resins,  709  and  4-99 ;  mineral 
matter,  0-13  and  072;  caoutchouc,  92-78  and  94-29 
per  cent,  respectively.  The  amount  of  resin  varies 
more  or  less  with  the  age  of  the  tree,  from  30  per  cent, 
or  more  in  the  case  of  young  trees,  to  8  or  10  per  cent, 
in  the  case  of  a  10-year  old  tree.  The  second  sample, 
referred  to  in  the  above  analysis  was  taken  from  a  much 
older  tree  than  the  first.  A  pure,  transparent  product 
is  obtained  by  diluting  the  latex  with  more  than  its 
own  volume  of  boiling  water,  adding  a  certain  amount 
of  formaldehyde,  and,  after  three  days'  standing, 
sprinkling  the  latex  with  a  decoction  of  the  native 
"  huamole  "  or  "  moon- vine."  The  rubber  thus  obtained 
gradually  darkens  on  keeping,  but  to  a  less  extent  than 
that  prepared  by  other  methods. — E.  W.  L. 

Rubber ;      Extraction   of   from   the   guayule    plant. 

Atrevido.     Gummi-Zeit.,   1908,  23,  93—94. 

The  author  summarises  the  methods  of  extracting  guayule 
rubber  now  in  use.  There  are  two  main  systems  employed, 
the  chemical  and  the  mechanical,  the  latter  being  used 
/  almost  to  the  exclusion  to  the  former,  which  is  adopted 
by  only  one  factory,  to  the  author's  knowledge.  The 
chemical  method  depends  upon  the  use  of  benzol  and 
alcohol,  and  appears  to  be  more  costly  to  carry  out  than 
the  mechanical  process,  though  the  product  obtained  is 
possessed  of  superior  properties.  The  mechanical  process 
consists  in  cutting-up  or  comminuting  the  plants,  and 
then  grinding  the  fragments  with  water  in  a  kind  of 
tube-mill.  By  this  means  the  rubber  is  released  from 
the  containing  vessels  in  the  plant,  and  forms  a  pasty 
mass  with  the  fragments  of  plant-tissue.  On  soaking 
this  mass  in  water  the  woody  particles  sink,  leaving  the 
rubber  on  the  surface.  The  rubber  is  subsequently 
further  purified  by  washing,  between  rollers.  A  more 
highly  refined  product  is  obtained  if  the  last  fragments 
of  plant-fibre,  together  with  some  of  the  rubber  resins, 
be  removed  by  heating  the  mass  with  a  solution  of  caustic 
soda,  lime,  or  bleaching-powder. 

Strong,  fresh-cut  plants  yield  as  much  as  14  per  cent. 
of  rubber  of  a  medium  grade ;  young  plants  give  lower 
yields  of  rubber  of  a  poorer  quality.  The  author  anti- 
cipates a  crisis  in  this  guayule  rubber  industry,  on  account 
of  the  rapid  exhaustion  of  natural  supplies  of  the  plant, 
and  the  fact  that  it  cannot  profitably  be  worked  up  before 
it  is  at  least  5  years  old.     (See  also  this  J.,  1908,  633.) 

— E.  W.  L. 

Caoutchouc  globules  in  the  latices  of  Hevea  braziliensis  and 

Funtumia  elaslica  ;  Comparative  eize  of .     D.  Spence. 

India-rubber  J.,  1908,  36,  233—234. 

Whehevs  the  latex  of  Hevea  is  coagulated  with  great 
readiness  by  means  of  acid  solutions,  Funtumia  latex  is 
scarcely  affected ;  a  small  clot  of  rubber  may  separate 
when  the  acid  is  added,  but  the  greater  part  of  the  latex 


remains  in  its  original  emulsified  state.  Complete 
i  ovulation  only  takes  place  on  heating.  That  this 
stability  towards  acids  is  not  to  be  accounted  for  by 
i  change  in  sign  of  the  electric  charge  on  the  caoutchouc 
globules,  in  the  sense  of  the  modern  theory,  was  shown 
in  the  case  of  some  samples  of  Funtumia  latex  from 
Southern  Nigeria,  which  arrived  very  acid  in  reaction 
but  quite  uncoagulated.  On  diluting  and  dialysing  the 
latex,  and  then  passing  a  current  through  it,  the  globules 
still  wandered  to  the  positive  pole,  as  in  the  case  of  Hevea 
latex.  It  was  found,  however,  on  microscopic  examination 
that  the  Funtumia  globules  were  very  much  smaller  than 
those  of  Hevea,  the  average  diameter  of  the  former  being 
probably  about  0-5  /t,  whereas  the  Hevea  globules  averaged 
about  2p.  On  dilution  with  water  containing  a  trace 
of  ammonia,  the  Brownian  movement  shown  by  the 
Funtumia  globules  was  more  considerable  than  that 
exhibited  by  the  Hevea  globules,  and  while  the  movement 
was  almost  completely  stopped  in  the  latter  case  by  the 
use  of  a  20  per  cent,  sodium  chloride  solution  for  dilution, 
the  Funtumia  globules  remained  in  motion  under  similar 
conditions.  It  is  thought  that  these  observations,  when 
interpreted  in  the  light  of  the  current  theory  in  regard 
to  coagulation,  may  serve  to  explain  some  of  the  differences 
between  the  two  latices  with  respect  to  their  behaviour 
towards  coagulants. — E.  W.  L. 

Phytosterols  from  balata.      N.  H.  Cohen.     Arch.  Pharm. 
1908,  246,  510—514. 

Two  crystalline  bodies  termed  a-  and  ^-balalban  were 
isolated  by  Tschirch  and  Schereschewski  (this  J.,  1905, 
898)  from  the  "  resin "  of  balata,  and  subsequently 
(Arch.  Pharm.,  245,  245)  a-balalban  was  shown  to  be 
identical  with  /3-amyrol  acetate.  Since  the  amyrols  are 
so  frequently  associated  with  lupeol  in  the  vegetable 
kingdom,  the  author  considered  it  probable  that  lupeol 
might  also  be  present  in  balata.  This  was  found  to  be 
the  case,  the  crude  balata  yielding,  after  repeated  crystal- 
lisation from  alcohol,  a  lupeyl  ester,  in  addition  to  the 
/i-amyryl  acetate  and  jfl-balalban.  This  ester  crystallised 
in  white  tablets  (m.pt.  208°— 210°  O),  and  when  saponified 
and  recrystallised  from  alcohol,  formed  white  needles 
melting  at  the  same  temperature  as  lupeol  (210°  C). 
The  acid  liberated  in  the  saponification  was  identified 
as  acetic  acid.  The  lupeyl  acetate  in  balata  is  not 
identical  with  synthetical  lupeyl  acetate,  which  crystallises 
in  needles  (m.pt.  215°  O).  In  explanation  of  this  the 
author  suggests  that  it  is  probable  that  the  lupeol  in 
balata  is  not  identical  with  ordinary  lupeol  (m.pt.  210°  C), 
but  that  it  is  converted  into  that  body  on  treatment 
with  alcoholic  alkali. — C.  A.  M. 

Phytosterols  from  African  rubber.     N.  H.  Cohen.     Arch. 
Pharm.,  1908,  246,  515—520. 

A  sample  of  "  euphorbia  rubber "  examined  had  the 
following  composition  : — Caoutchouc,  5-5  ;  resin,  70-0  ; 
water,  25-4  ;  and  impurities,  1-7  per  cent.  The  resinous 
substance,  after  repeated  treatment  with  small  quantities 
of  boiling  alcohol,  left  a  small  amount  of  a  white  powder, 
which  when  recrystallised  from  acetone,  formed  prismatic 
crystals  melting  at  235°  C.  and  having  the  specific  rotation 
in  chloroform  solution  in  a  100  mm.  tube  of  +83-7°. 
On  hydrolysis  with  alcoholic  alkali  this  yielded 
/3-amyrol  (m.pt.  194°  C),  and  was  identified  as  /3-amyryl 
acetate.  The  portion  of  the  resin  soluble  in  alcohol, 
melted  at  110°  C.  after  recrystallisation  from  alcohol 
and  drying  at  60°  C.  to  expel  the  two  mols.  of  water  of 
crystallisation.  It  crystallised  in  brilliant  scales,  and  had 
the  composition,  C30H50O,2H2O.  From  the  behaviour 
of  the  acetate  and  benzoate,  however,  the  author  concluded 
that  this  apparently  individual  substance  was  really  a 
mixture  of  probably  two  distinct  compounds.  Further 
experiments  showed  that  lupeol  was  not  present  in  the 
rubber,  since  the  benzoate  prepared  from  the  resin  was 
completely  soluble  in  hot  acetone,  whereas  lupeyl  benzoate 
was  nearly  insoluble.  By  repeated  crystallisation  first 
from  acetone  and  then  from  ethyl  acetate,  the  benzoate 
was  obtained  from  the  resin  in  brilliant  needles  melting 
at  193° — 195°  C.     On  hydrolysis  it 'yielded  a  phytosterol, 
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C24H40O,H,O,  which  crystallised  in  needles  containing 
1  mol.  of  water  of  crystallisation,  and  had  the 
specific  rotation  in  chloroform  solution  of  +58-6°.  On 
acetylation  it  yielded  an  acetate  crystallising  in  brilliant 
scales  of  m.pt.  134°— 135°  C.  In  these  characteristics  it 
closely  resembled  the  isocholesterol  isolated  by  Schulze 
from  'wool  fat,  and  the  author  suggests  the  probable 
identity  of  the  two  compounds.  If  this  be  confirmed,  the 
distinction  between  cholesterols  (from  the  animal  kingdom) 
and  phytosterols  (from  the  vegetable  kingdom)  will  no 
longer  hold  good. — C.  A.  M. 

Lupeol.     N.  H.  Cohen.     Arch.  Pharm.,  1908,  246,  520— 

522. 
In  the  author's  opinion  it  is  probable  that  many 
"  phytosterols  "  which  have  been  described  are  really  lupeol. 
Thus  the  phytosterol  separated  by  Klobb  (Bull.  Soc. 
Chim.,  1902,  27,  1229)  from  the  buds  of  Anihemis  nobilis 
and  termed  anthesterol  agrees  so  closely  in  its  properties 
with  lupeol  as  to  leave  little  doubt  as  to  the  identity  of 
the  two  compounds.  The  phytosterol  isolated  by  Zuco, 
however  (Gazz.  chim.  ital..  1889,  19,  208),  from  insect 
powder,  was  also  obtained  from  the  same  source  by  the 
author,  and  found  to  contain  neither  a  derivative  of 
o-amyrol  nor  lupeol.  It  formed  an  acetate  crystallising 
in  plates  (m.pt.  221—223°  C),  and  yielding  on  saponifica- 
tion an  alcohol  crystallising  in  needles  melting  (not  sharply) 
at  192° — 195°  C,  The  benzoate  crystallised  in  small 
needles,  which  began  to  melt  at  252°  C.  and  decomposed 
at  260°  C.  Dammar  resin,  benzoin,  and  Para  rubber  were 
also  found  to  be  free  from  lupeol. — C.  A.  M. 

Patents. 

Gums  [rubber,  gutta-percha]  ;   Process  for  the  regeneration, 

devulcanisalion,  and  agglomeration  of  .     E.  A.  L. 

Rouxeville.  First  Addition,  dated  Aug.  2,  1907,  and 
Second  Addition,  dated  Aug.  3,  1907,  to  Fr.  Pat. 
378,251,  Aug.  4,  1906  (this  J.,  1907,  1153). 

The  present  additions  refer  to  certain  modifications  of 
details  of  the  process  described  in;  the  main  patent. 
Besides  the  terpenes  mentioned  therein,  other  terpenic 
compounds  such  as  those  obtained  by  the  action  of  heat, 
acids,  or  halogens  on  oil  of  turpentine  may  be  used. — A.  S. 

Rubber  waste  ;    Process  of  treating with  the  object  of 

rendering  it  capable  of  industrial  application.  J.  Basler 
et  Cie.     Fr.  Pat.  390,637,  Aug.  3,  1907. 

The  process  consists  in  mixing  the  rubber  waste  with  an 
oxidising  agent  and  heating  the  mixture  at  a  temperature 
of  150° — 200°  C.  As  oxidising  agents  the  following  are 
mentioned :  oxygen,  ozone,  hydrogen  peroxide,  nitric 
acid,  nitrates,  chlorates,  permanganates,  ehromates, 
and  aromatic  nitro-derivatives. — A.  S. 

Rubber  ;  Removal  of  the  uncombined  sulphur  from  vulcanised 

.     G.  Koeber  and  V.  Scholz.     Got.  Pat.  202,130, 

Nov.  11,  1906. 

Solutions  of  vulcanised  rubber  are  treated  with*  liquids 
in  which  the  sulphur  only  is  insoluble.  For  example, 
the  rubber  is  dissolved  in  twice  its  weight  of  carbon 
bisulphide,  and  warmed  for  ten  hours  under  pressure  in 
.in  autoclave.  The  mineral  matter  is  then  filtered  oh, 
and  the  solution  evaporated,  the  residue  being  treated 
witl)  ether  or   benzene,   which  only  dissolves  the   rubber. 

The  solution  is  then  evaporated  to  recover  the  rubber 

and  the,  solvent. — T.    F.    B>. 


XIV. -TANNING,   LEATHER,   GLUE,  SIZE. 

Myxobalana  in  extract  manufacture.     ■).  VVIadika.     GerBer, 
1908,  34,  25Q     251,  266. 

An  account  is  given  of  the  reasons  why  myrobalans  has 
heen   employed  in  the    manufacture   of    bused    extracts 


with  quebracho  and  other  materials.  The  extent  to  which 
this  is  desirable  is  discussed,  together  with  various  pre- 
cautions necessary  in  the  actual  manufacture. — -H.  G.  B. 

Sumac  and  myrobalans  ;   Extraction  of .     C.  Eachus. 

J.  Amer.  Leather  Chemists  Assoc.,  1908, 10,  297—301. 

The  final  report  of  the  Committee  of  the  American  Leather 
Chemists'  Association  is  given,  and  results  recorded  that 
have  been  obtained  with  experimental  methods  of  extrac- 
tion for  analysis.  It  is  found  that  if  extraction  be  made 
with  a  reflux  condenser,  even  for  only  part  of  the  time, 
distinctly  higher  results  are  obtained  for  "  soluble  solids  " 
and  "  tannin,"  both  with  sumac  and  myrobalans.  The 
use  of  the  Procter  percolator  for  sumac  extraction  is 
advised,  but  the  employment  of  4  hours  percolation  and 
4  hours  reflux  extraction  is  suggested  for  other  materials. 

— H.  G.  B. 

Tannin  reaction  and  its  application  ;  A .     E.  Stiasny. 

Collegium,  1908,  419—420,  422—427. 

The  author  refers  to  his  previous  work  on  the  action  of 
formaldehyde  on  tannins  (this  J.,  1906,  275)  in  which  it  is 
shown  that  catechol  tannins  are  completely  precipitated 
by  heating  their  solutions  with  formaldehyde  and  hydro- 
chloric acid,  but  that  pyrogallol  tannins  are  only  incom- 
pletely precipitated  by  this  reaction,  some  indeed  giving 
no  precipitate  at  all.  In  spite  of  the  observations  of 
Jean  and  Fraboti  (this  J.,  1907,  213,  702),  of  Etchegorry 
(Revue  internat.  Falsif.,  1907,  114)  and  of  H.  Franke  (this 
J.,  1907,  160),  he  reaffirms  this  view  and  supports  it  by 
experiment.  To  50  c.c.  of  a  tannin  infusion  of  about  0-4  per 
cent,  strength,  10  c.c.  of  40  per  cent,  formaldehyde  solution 
and  10  c.c.  of  hydrochloric  acid  (1:1)  solution  were  added, 
and  the  mixture  was  heated  under  a  reflux  condenser  for 
10  minutes,  then  cooled  and  filtered.  The  precipitate 
was  collected  in  a  Gooch  crucible,  washed  with  water,  dried 
at  105°  C.  and  weighed.  The  filtrate  was  tested  for  tannin 
by  means  of  gelatin-salt,  iron  alum,  and  lime  solutions. 
The  author  concludes  that  this  reaction  is  useless  for  the 
quantitative  estimation  of  catechol  tannins,  partly  because 
certain  non-tannins  are  precipitated  by  formaldeltyde  in 
this  way,  and  partly  because  certain  pyrogallol  tannins 
are  also  partially  precipitated.  Although  the  reaction 
therefore  has  only  a  qualitative  significance,  it  can  be 
employed  to  detect  the  presence  of  pyrogallol  tannins  in 
mixtures,  e.g.,  the  detection  of  myrobalans  in  quebracho 
extract.  A  more  important  application  of  this  reaction 
is  its  use  in  determining  whether  catechol  or  pyrogallol 
tannins  are  more  quickly  absorbed  by  hide  when  in 
mixture.  The  author  estimates  the  "  soluble  solids  "  and 
the  amount  of  formaldehyde  precipitate  which  can  be 
obtained  from  a  mixed  liquor,  and  states  the  latter  in 
percentage  of  the  former.  He  then  places  pieces  of  pelt 
in  the  liquor  and  repeats  his  determinations  from  time 
to  time.  On  applying  this  to  mixtures  of  pine  bark  and 
oakwood  extracts,  of  pine  bark  and  chestnut  extracts, 
and  of  quebracho  and  oakwood  extracts,  it  was  found  in 
each  case  that  the  percentage  ratio  of  formaldehyde 
precipitate  to  the  soluble  solids  decreases  rapidly,  showing 
that  the  catechol  tannins  are  more  freely  absorbed  by 
hide  than  the  pyrogallol  tannins.  Another  application 
of  this  reaction  is  to  compare  the  rates  of  diffusion  of 
catechol  and  pyrogallol  tannins.  Various  mixtures  of 
such  tannins  arc  dialyscd  and  the  percentage  of  formalde- 
hyde precipitate  on  the  soluble  solids  found  as  before,  from 
which  conclusions  are  drawn  as  to  the  respective  diffusive 
powers  of  the  tannins.  It.  is  further  recorded  that  with 
phenols  and  phenolic  acids  the  amount  of  formaldehyde 
precipitate  obtainable  decreases  as  the  phenolic  groups 
are  methylated. — H.  (J.  B. 

Tannin,  analysis.    J.    Paessler.     Collegium,   1908,  383 — 
888,  889-   398. 

Tin-;  second    report    of   the   q< nission   ol    fchi    German 

Section  of  the  Internal.  Assoc  of  Leather  Trades  Chemists 
contains  a  record  of  furl  her  comparative  experiments 
with  various  bide  powders  when  used  by  the  shake  method 
on  the  common  tannin  extracts.    -H.  G.  B. 
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Pati  • 

Hide  ;     Transformation     of  in     order    to   render  it 

capable    of    replacing    whalebone    and    other    products. 
A.  Yantajol.     Pr.  Pat.  391,002,  Juno  9,   1908. 

Strips  of  hide  are  immersed  in  a  bath  of  water  at  50°  C, 
and  after  half-an-hour.  the  temperature  is  allowed  to 
fall  gradually  to  45°  C.  the  strips  remaining  in  the  bath  for 
a  further  li  hours.  This  process  is  repeated  twice,  a 
suitable  colouring  matter  being  added,  if  desired,  to  the 
third  bath.  After  the  hide  has  been  in  the  third  bath 
for  two  hours,  the  water  is  allowed  to  cool  to  the  ordinary 
temperature,  and  after  a  further  5  hours,  the  hide  is 
withdrawn  and  dried.  During  the  drying  process,  the 
hide  is  kept  stretched  and  "set  out"  with  a  "sleeker" 
from  time  to  time. — A.  S. 

Tanning  skins  and  obtaining  leather  ;  Process  and  apparatus 

for   .     Internat.    Process    Tanning    Co.     Fr.    Pat. 

'391,170,  June  13,  1908. 

The  skins  are  suspended  on  transverse  bars  in  a  vat 
containing  the  tan-liquor.  On  or  near  the  bottom  of  the 
vat  are  tubes  or  coils  through  which  air  is  delivered  with 
the  object  of  agitating  the  liquor  and  ensuring  that  all 
parts  of  the  skin  are  uniformly  impregnated.  A  weak 
tan-liquor  is  used  at  first,  and  its  strength  is  gradually 
increased  towards  the  end  of  the  tanning  process. — A.  S. 


XV.— MANURES,    &c. 

Patents. 

Fertilising  compounds.  J.  T.  M.  Fraser-Hewett  and 
C.  L.  Watchurst,  London.  Eng.  Pat.  22,180,  Oct.  8, 
1907. 

The  fertilisers  are  prepared  by  mixing  varying  proportions 
of  petroleum,  resin,  lime,  and  absorbent  material ;  the 
dry  product  is  then  mixed  with  well  known  fertilisers 
such  as  bone-meal,  fish  guano,  kainite,  sodium  nitrate, 
etc.  The  term  "  petroleum  "  includes  petroleum  refuse, 
astatki,  paraffin  or  shale  oils,  and  the  resin  may  be 
replaced  by  resin  oil,  pitch,  coal  tar,  or  wood  tar.  The 
absorbent  material  used  may  be  dry  clay,  fossil  meal, 
bone  dust,  tan,  peat,  sawdust,  etc.  Charcoal  and  coal 
dust  may  also  be  added. — W.  P.  S. 

Insecticide  fertiliser.  E.  C.  R.  Marks,  London.  From 
F.  G.  Dokkenwadel,  Coshocton,  Ohio,  U.S.A.  Eng. 
Pat.  8779,  April  22,  1908. 

See  U.S.  Pat.  888,148  of  1908  ;  this  J.,  1908,  635.— T.  F.  B. 
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Cane  sugar  [sucrose] ;    Inversion  of  .     Y.   Osaka. 

J.  Coll.  Science,  Imp.  Univ.,  Tokyo,  1908,  25,  Article  1. 

The  author  prepared  solutions  of  sucrose  containing  80, 
70,  60,  and  50  grms.  respectively  per  100  c.c.  Portions 
of  the  original  solutions  and  of  the  solutions  after  dilution 
(5  c.c.  diluted  to  about  20  c.c.)  were  inverted  with  25-N 
hydrochloric  acid  under  identical  conditions  at  25°  C, 
and  the  rotatory  powers  of  the  inverted  and  of  the  original 
solutions  were  determined.  In  all  cases,  under  the 
experimental  conditions,  inversion  was  practically  complete 
with  the  diluted  solutions,  but  incomplete  with  the  original 
concentrated  solutions,  the  degree  of  inversion  in  these 
latter  cases  ranging  from  98-9  per  cent,  with  the  solution 
containing  80  grms.  to  99-8  with  that  containing  50  grms. 
of  sucrose  per  100  c.c.  An  experiment  was  also  made  on 
the  reverse  reaction,  viz.,  the  formation  of  sucrose  from 
invert  sugar.  A  solution  was  prepared  containing 
20  grms.  of  sucrose  per  50  c.c.  together  with  hydrochloric 
acid  up  to  concentration  of  0o-V.     When  inversion  was 


complete,  5  c.c.  of  the  solution  were  withdrawn,  weighed, 
treated  with  sodium  acetate,  diluted  to  25  c.c,  and 
polarised.  Another  5  c.c.  were  weighed,  air  passed  ovei 
until  the  volume  was  reduced  to  one-half,  and  the  solution 
thou  again  weighed,  diluted  to  25  c.c,  and  polarised. 
The  results  obtained  indicate  that  in  concentrated  solutions, 
it  is  very  probable  that  a  reversion  to  sucrose  from  its 
hydrolytic  products  takes  place. — A.  S. 

Sucrose  ;     Accelerating  influence  of  magnesium  salts  on  the 

hydrolysis   of by   invertase.     J.    Tribot.     Compt. 

rend.,  1908,  147,  706—707. 

Invertases  of  successive  degrees  of  purity  were  prepared 
by  dissolving  the  original  enzyme  in  water,  precipitating 
with  absolute  alcohol,  and  drying  in  a  vacuum,  the  process 
being  repeated  with  a  portion  of  each  product.  The 
onzymes  were  then  used  to  hydrolyse  sucrose  under 
identical  conditions  :  in  addition  the  amount  of  ash  and 
of  magnesium  oxide  which  they  contained  was  determined. 
The  results  are  summarised  in  the  following  table  : — 


Per  cent,  of 

Invertase. 

Per  cent,  of 

Per  cent,  of 

sugar  hydro- 

ash. 

MgO. 

lysed  in  1  hour. 

Commercial  . . . 

45-76 

i-a 

10-9 

A 

12 

10-9 

9-0 

B 

7-52 

6-9 

9-3 

C 

3-48 

3-17 

7-8 

D 

1-94 

1-83 

4-5 

E 

0-78 

0-69 

2-1 

The  mineral  content  of  the  purified  enzymes  decreases  with 
that  of  magnesium  oxide ;  all  the  preparations  contain 
traces  of  iron  and  calcium.  The  author  concludes  that  the 
more  the  enzyme  is  purified,  the  less  active  it  is,  and  that 
invertase  is  most  active  in  presence  of  the  largest  quantities 
of  magnesium  oxide. — E.  F.  A. 

Maltose,  pure  ;    Preparation  of  .     J.  L.  Baker  and 

F.  Day.     Brit.   Assoc.   Rept.,   1908,  through  Analyst, 
1908,  33,  393—394. 

In  view  of  the  increas  ng  demand  for  pure  maltose  in 
analytical  and  physiological  chemistry,  the  authors  have 
devised  the  following  process  for  the  preparation  of  this 
carbohydrate.  To  a  3  to  4  per  cent,  starch-paste  or 
soluble  starch  solution,  the  precipitated  diastase  from 
barley  is  added  in  such  proportion  that  for  every  grm.  of 
starch  the  enzyme  of  1  grm.  of  barley  is  present.  The 
conversion  is  carried  out  at  50°  C.  for  three  hours,  and 
allowed  to  run  on  in  the  cold  for  another  twelve  hours. 
At  this  stage  60  per  cent,  of  maltose  is  present,  the 
remainder  of  the  product  consisting  of  a-amylo-dextrin 
(J.  L.  Baker,  this'J.,  1902,  1087).  The  conversion  product  is 
evaporated  to  a  thin  syrup,  and  poured  into  such  a  volume 
of  cold  95  per  cent,  alcohol  that  the  resulting  strength  of 
the  alcoholic  solution  is  85  per  cent.  The  precipitated 
a-amylodextrin  is  removed  and  the  alcohol  distilled  from 
the  solution.  On  standing,  maltose  of  a  high  degree  of 
purity  separates.  It  may  be  further  purified  by  re- 
crystallising  from  a  small  quantity  £  of  £  water.  The 
preparation  of  maltose  according  to  these  conditions  is 
very  easy,  since  the  conversion  products  only  contain  one 
dextrin,  which  is  insoluble  in  alcohol ;  whereas  when 
malt  diastase  acts  on  starch,  the  separation  of  dextrins 
of  low  molecular  weight  from  the  maltose  frequently 
presents  considerable  difficulties. 

Honey  ;  Distinction  between  natural  and  artificial and 

detection    of    sucrose    and    its    decomposition    products. 
I.  Fiehe.     See  XVIIL4. 

Resins  [and  gums]  ;    Tropical  as  rosin  substitutes. 

P.  Klemm.     See  XIX 

Sugar   production   of    Queensland.     Board   of   Trade   J., 
Nov.  5,  1908.     [T.R.] 

The  output  of  sugar  last  year  established  a  record  for 
the   State,  due  to  the  very  high  sugar   content  of  the 
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cane  cut ;  yet  both  the  areas  cultivated  and  quantities 
crushed  were  smaller  than  in  the  two  immediately  preceding 
seasons,  whilst  the  tonnage  of  cane  was  also  below  that 
for  1906.  The  area  under  cane  was  126,810  acres 
in  1907,  against  133,284  in  the  previous  year.  In  the 
area  from  which  canes  were  crushed  there  were 
also  decreases  of  3,810  and  1,709  acres  in  1907  as 
compared  with  1906  and  1905  respectively.  The 
tonnage  of  cane  cut  last  year  exceeded  that  for 
1905  by  249,283  tons,  but  was  63,752  tons  below 
the  return  obtained  in  1906.  The  satisfactory  feature 
of  the  season's  crop  was  the  output  of  188,307  tons  of 
sugar,  the  returns  for  the  four  previous  years  being — 
1903,  91.828  tons;  1904,  147,688  tons;  1905,  152,722 
tons;    and  1906,  184,377  tons. 

Patents. 

Sugar    [from  wood] ;    Apparatus   for    producing  a . 

Com]).  Ind.  des  Alcools  do  l'Ardeche.      Fr.  Pat.  391,057, 
June  9,  1908. 

The  apparatus  is  intended  for  use  in  the  conversion  of 
woody  fibre  into  sugar  by  means  of  sulphurous  acid,  and 
consists  of  a  cylindrical  vessel  surrounded  by  a  steam- 
jacket  ;  steam  tubes  also  pass  through  the  cylinder.  The 
whole  is  mounted  so  that  it  can  be  rotated,  and  the  mixture 
of  sawdust  and  sulphurous  acid  is  placed  in  the  cylindrical 
part  of  the  apparatus.  The  cylinder  and  tubes  are 
constructed  of  steel. — W.  P.  S. 

Crystallisation  of  all  kinds  of  solutions  at  rest.     Fr.  Pat. 
390,976.     See  I. 

Diffusion  apparatus.     Fr.  Pat.  390,629.     See  I. 
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Colour-malt  roasting  ;    Technology  of .     G.  Jakob  and 

E.     Rausch.     Z.    ges.     Brauw.,     1908,     31,    381—385, 
394—398,  406—410,  438—431,  442—445,  456—459. 

The  roasting  of  colour  malts  takes  place  between  very 
narrow  limits  of  temperature,  viz.,  220° — 225°  C.  ;  below 
this  range  of  temperature  the  desired  change  is  very  slow, 
whilst  above  it  the  roasting  becomes  so  rapid  as  to  be 
uncontrollable.  The  result  to  be  aimed  at  is  the  develop- 
ment of  a  maximum  of  colour  with  a  minimum  loss  of 
extract.  The  best  results  in  every  respect  are  afforded 
by  the  roasting  of  partially  kilned  malt,  taken  from  the 
ujiper  floor  of  the  German  type  of  two-floor  kiln.  Next 
to  this  kind  of  malt,  a  pale  low-cured  malt  gives  the  most 
favourable  results.  The  undesirable  effects,  which  the 
curing  process  has  upon  malts  intended  for  roasting,  are 
attributed  to  a  dehydration,  i.e.,  a  loss  of  porosity,  of  the 
endosperm  cells,  which  takes  place  during  the  curing 
Btagei  Of  kilning.  It  is  best  therefore  to  take  the  malt 
from  the  kiln  at  a  stage  when  the  culms  can  be  easily 
removed  and  the  grain  contains  7—8  per  cent,  of  moisture. 
The  presence  of  this  moisture  is  of  no  value  in  itself,  but 
is  a  guarantee  that  the  colloids  of  the  malt  are  still  in  a 
sensitive,  condition,  which  cannot  be  re-established  by 
the  subsequent  wetting  of  a  fully  dried  malt.     Tin-  malt 

selected    for   roasting   purposes   should    lie   of   t  lie    very    best 

quality,  since  a  high  colouring  power  can  only  be  attained 

with    malts  very  rich   in   extract,  and  the  development  of 

clour  is  ftcoomrpanied  by  a  Loss  of  extract.     Colour  malts 

prepared  from  malts  of  poor  quality  show  not.  only  a  low 
Colouring  power  and  low  yield  of  extract,  but  are  very 
dclicieiit,    in    aroma.      Colour    malts    must    not     be    allowed 

to  absorb  moisture  nor  be  exposed  to  dust  during  Btorage. 

Long     storage     and     consequent     "slackness"     are     very 

deleterious.  Colour  malt  also  requires  speed  treatment 
iii  mashing,  and  unsuitable  conditions  may  easily  give 
an  inferior  product,  from  this  class  of  mall  of  the  best, 
quality^     J.  K.  B. 


Malt  and  malt  extracts  ;    Determination  of  diastolic  power 

of .     C.  Wirth  and  C.  J.  Lintner.     Z.  ges.  Biauw., 

1908,  31,  421—425. 

The  authors  have  made  experiments  with  a  view  to  the 
simplification  of  Lintner's  method  for  the  determination 
of  diastatic  power.  In  the  first  place  they  endeavoured 
to  obtain  a  means  for  expressing  the  liquefying  as  well  as 
the  saccharifying  power  of  the  diastase,  but  no  satis- 
factory results  were  obtainable  with  starch  paste,  owing 
to  the  lack  of  proportionality.  The  authors  have 
adopted  Ford  and  Guthrie's  method  for  neutralising 
preparations  of  soluble  starch,  viz.,  by  sodium  bicarbonate 
in  presence  of  "  rosolic  acid  "  as  indicator.  The  sacchari- 
fication  of  a  10  per  cent,  starch  solution  was  very  much 
more  rapid  than  that  of  a  2  per  cent,  solution.  At  a 
temperature  of  20°  G,  complete  proportionality  was 
not  maintained  for  one  hour  ;  at  higher  temperatures, 
the  falling  off  of  the  diastatic  activity  was  far  more  rapid. 
Gwing  probably  to  secondary  reactions  induced  by  other 
constituents  of  the  malt  extract,  a  strict  proportionality 
between  the  quantity  of  diastase  taken  and  that  of  the 
maltose  produced  could  only  be  maintained  by  working 
at  a  comparatively  low  temperature,  and  a  temperature 
of  20°  C.  has  been  selected  as  affording  the  most  direct 
measure  of  the  quantity  of  diastase  present.  With  a 
2  per  cent,  starch  solution,  the  law  of  proportionality  holds 
good  up  to  a  cupric-reducing  power  of  35  (calculated  as 
maltose)  and  the  divergence  is  not  great  up  to  48.  On 
their  observations,  the  authors  have  based  a  new  method 
for  the  determination  of  diastatic  power : — The  malt 
extract  is  prepared  by  infusing  25  grms.  of  malt  grist 
with  500  c.c.  of  water  at  the  ordinary  temperature  for 
6  hours  ;  a  longer  infusion  is  not  advisable.  Of  the  clear, 
filtered  extract,  2  c.c.  are  taken  for  green  malt,  4  c.c. 
for  pale,  and  8  c.c.  for  dark.  For  the  saccharification, 
100  c.c.  of  a  2  per  cent,  neutral  starch  solution  are  placed 
in  a  marked  flask  together  with  the  requisite  quantity 
of  malt  extract,  and  allowed  to  remain  for  exactly  half 
an  hour  at  20°  C.  Ten  c.c.  of  N/10  sodium  hydroxide 
are  then  added  and  the  whole  is  diluted  to  150  c.c.  The 
maltose  is  then  determined  volu metrically  against  5  c.c. 
of  Fehling's  solution,  using  Ling  and  Rendle's  ferrous 
thiocyanate  indicator.  This  result  serves  as  a  preliminaiy 
indication.  For  the  exact  titration,  5  c.c.  of  the  sugar 
solution  are  placed  in  each  of  6  tubes,  and  measured 
quantities  of  Fehling's  solution,  differing  by  005  c.c, 
calculated  from  the  preliminary  titration,  are  added  to 
each.  The  heating  is  performed  according  to  Weill's 
directions  ("  Tabellen  zur  quantitativen  Bestimmung  der 
Zucker-arten "),  and  the  final  result  is  obtained  from 
his  table  No.  XIII.  The  diastatic  power  is  repre- 
sented by  the  number  of  grams  of  maltose  produced 
per  100  grms.  of  malt.  According  to  this  methqd, 
pale  malts  show  diastatic  powers  ranging  from  159 
to  343,  and  dark  malts  from  67-7  to  92-9.  Corrections 
should  be  made  for  the  reducing  power  of  the  malt  extract. 
The  values  on  the  new  scale  of  diastatic  powers,  when 
multiplied  by  0-27,  give  the  values  on  the  old  scale. 

—J.  F.  B. 

Malt  enzymes;    Action  of on  the  enzymes  of  linger- 

minated  cereals.  J.  L.  Baker  and  H.  F.  E.  Hulton. 
Brit.  Assoc.  Ropt.,  1908,  through 'Analyst,  1908,  33. 
392—393. 

In  a  previous  communication  (this  J.,  I'.IOS.  36S)  the 
authors  showed  that,  when  a  Hour  is  doughed  with  yeast 
and  water,  the  evolution  of  carbonic  acid  under  standard 
conditions  bears  no  relation  to  the  diastatic  activity 
of  the  Hour  as  expressed  in  degrees  Lintner.  When, 
however,  a  minute  quantity  of  malt  is  added  to  the  dough, 
the    volume    of    gas    evolved    during    the    fermentation    is 

increased  in  inverse  ratio  to  that   originally  given  off; 

and  in  those  cases  where  the  original  gas  production  was 
low,   it    is   very    largely   increased.      .1.    S.    Ford   and   .1.    M. 

Guthrie  (this '.I.,  1908,  389)  have  shown  that  the  filtrate 

obtained     by    digesting    an    aqueous    suspension    of    Hour 

in  presence  of  papain  is  enabled  to  sacoharify  a  greatly 

increased '<pia  nt  it  y  of  soluble  starch.   This  increased  activity 

is  attributed  to  the  protect  ive  action  exerted  by  the  papain 
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on   the  diastase,   which   is  apparently    much   weakened 

by  water  alone,  and  also  to  the  probable  liberation  of 
Otherwise  insoluble  enzyme.  In  view  of  this  work,  it 
appeared  to  the  authors  probable  that  the  increased  gas 
production  obtainable  from  dough  by  the  use  of  malt 
might  he  due  to  the  proteolytic  enzyme  known  to  exist 
in  malt,  which,  by  liberating  more  diastase,  or  owing 
to  its  protection  of  that  already  present,  renders  more 
of  the  enzyme  available  for  the  hydrolysis  of  the  stanh 
in   Hour. 

If  barley  or  wheat,  when  digested  with  malt  a  substance 
which  contains  both  a  Match-liquefying  and  a  proteolytic 
enzyme — were  to  yield  a  tiltrate  more  diastatic  in  its 
activity  than  that  obtainable  from  barley  or  wheat 
alone,  then  presumably  this  enhanced  activity  of  the 
extract  might  he  due  to  the  action  of  the  proteolyst  in 
the  malt  upon  the  enzymes  of  the  barley  or  wheat.  The 
nature  of  the  increase  was  investigated  by  comparing 
the  action  upon  soluble  starch  and  starch-paste  ;  for 
liquefying  diastase,  if  liberated,  could  not  be  supposed 
to  increase  the  amount  of  maltose  produced  from  soluble 
starch,  but  would  materially  aid  the  saccharification  of 
starch-paste  :  on  the  other  hand,  if  saccharifying  diastase 
were  the  one  formed,  then  the  conversion  of  starch-paste 
would  probably  not  be  facilitated,  but  soluble  starch 
would  be  further  saccharified  and  yield  more  maltose. 
A  convenient  method  of  experiment  was  the  extraction, 
in  presence  of  each  other,  of  malt  and  barley  in  equal 
proportions,  separate  extractions  being  made  of  both  of 
these  substances  alone,  and  their  activities  measured 
in  terms  of  the  maltose  produced.  It  was  found  that 
the  activity  of  the  extract  from  the  mixture  was  greater 
than  the  mean  of  the  actions  of  its  constituents,  and  this 
was  taken  to  be  evidence  that  fresh  enzyme  was  liberated. 
This  enzyme  is  one  that  facilitates  liquefaction  of  starch 
to  a  far  greater  degree  than  saccharification  of  already 
soluble  starch. 


Asporogenous  budding  fungi,  occurring  in  the  neighbourhood 
of  breweries  ;  Studies  on  — — .  IV.  H.  Will.  Zent. 
Bakt,,  Abt,  II.,  1908,  21,  386;  Z.  ges.  Brauw.,  1908, 
31.  528—531.  (See  also  this  J.,  1903.  814  ;  1906,  490  ; 
1908,  701.). 

The  author  has  continued  his  examination  of  the  various 
yeast-like  fungi  previously  described.  On  studying  the 
behaviour  of  these  organisms  towards  different  sugars, 
it  is  found  that,  on  a  large  scale,  results  are  obtained 
which  differ  from  those  yielded  by  Lindner's  microscope 
slide  method.  The  latter  method  is,  indeed,  incapable 
of  deciding  whether  an  organism  is  able  to  ferment  or 
whether  a  sugar  is  fermentable,  in  cases  where  the 
fermentation  is  slow  and  the  amount  of  alcohol  formed 
small.  When  these  organisms  ferment  sugar,  they  also 
produce  acid,  which  is  apparently  not  formed  at  the 
expense  of  the  alcohol.  The  inhibiting  action  of  alcohol 
on  the  growth  of  the  various  fungi  in  different  nutrient 
media  was  also  investigated.  In  peptone  solution  or 
yeast  water,  growth  is  prevented  by  4 — 6  per  cent,  by 
voL  of  alcohol,  whilst  with  pure-yeast  beer,  8 — 9  per  cent, 
is  required.  In  yeast  water  alone,  growth  is  at  first 
more  rapid  than  when  alcohol  is  present,  but  later  on  the 
cultures  containing  alcohol  become  considerably  more 
vigorous  than  the  others  and  yield  a  more  marked  ring 
and  membrane  formation.  With  one  of  the  torula 
organisms,  alcohol  is  utilised  as  a  food-material  in  the 
later  stages  of  development.  The  growth  of  the  organisms 
is  also  prevented  by  organic  acids  in  various  proportions. 
In  small  amounts,  citric,  malic,  succinic,  and  lactic  acids 
are  assimilated  by  the  torulae,  and  the  same  is  the  case 
with  acetic  and  tartaric  acids,  which  are,  however,  only 
very  slowly  decomposed.  Many  of  the  torulae  form 
yellow,  yellowish-green,  or  orange-yellow  colouring  matters, 
which  in  some  cases  exhibit  fluorescence,  and  with  one 
species  the  giant  colonies  are  red ;  the  production  of 
colouring  matter,  which  usually  surrounds  the  colonies, 
is  most  marked  in  the  dark.  No  diastatic  or  lipolytic 
enzymes  are  formed  by  the  organisms  ;  hydrogen  peroxide 
is,  however,  decomposed  by  them,  the  action  taking  place 
more  readihy  when  the  cells  are  simply  suspended  in  water 


than  when  they  are  previously  ground  with  quartz  sand. 
The  shapes  of  the  cells  formed  by  the  various  torulffi  under 
different  conditions  were  also  studied. — T.  II.  P. 

Sucrose  ;      AceeU  rating  influence  of  magneeptim  salts  mi  the 
hydrolysis  of by  invertase.     .1.  Tribot.     See  XVI. 

M altos*,  pure  ;     Preparation  of .     ,).   L   Baker  and 

F.  Day.    See  XVI. 

Patents. 

Alcoholic   and   other  liquids;      Apparatus   for   purifying 

'Did  ageing and  for  depurating  the  volatile  constituents 

of    liquids.     F.     W.     Golby,    London.     From    H.     D. 
Uidlaw,  San  Francisco.     Eng.  Pat.  21,730,  Oct.  1,  1907. 

The  apparatus  consists  of  an  air-tight  tank,  from  the 
top  of  which  a  pipe  leads  to  a  worm  in  a  chamber  which 
may  contain  either  a  cooling  or  heating  fluid.  The 
worm  is  attached  to  a  cylindrical  chamber,  having  a 
conical  bottom  terminating  in  a  pipe  and  draw-off  cock. 
A  pipe  connects  this  chamber  to  a  vacuum  chamber 
in  the  middle  of  which  is  a  fume  arrester.  The  gases 
are  exhausted  by  means  of  a  single-acting  pump  connected 
through  a  pipe  having  a  check  valve.  The  pump  discharges 
the  gases  into  a  heating  chamber  in  which  they*  are  heated 
by  a  steam  coil,  and  a  pipe  leads  from  this  to  the  bottom 
of  the  aintight  tank,  where  it  is  connected  to  a  number 
of  radial  arms  having  small  openings  therein.  The 
process  consists  of  a  series  of  repeated  distillations  :  by 
it  such  substances  as  fusel  oil  are  readilv  extracted  from 
whisky.— E.  F.  A. 

Brandy ;    Apparatus  for  the  continuous  distillation  of  fine 

.     E.  A.  Barbet.     Second  Addition,  dated  July  31, 

1907,  to  Fr.  Pat.  376,352,  June  9,  1906  (this  J.,  1907, 
1024,  1250). 

The  apparatus  is  the  same  as  that  described  and  illustrated 
in  this  J.,  1907,  1024.  The  liquid  condensing  in  the  part 
of  the  apparatus  marked  H  (loc.  cit.)  is  returned  to  the 
plate-column,  D,  where  the  aldehyde  is  removed  with 
the  acid  gases  of  the  wine.  The  esterified  liquid  coming 
from  the  rectifying  plate-column,  F,  is  conducted  to 
a  final  heating  vessel ;  this  is  rectangular  in  shape  and 
is  divided  into  five  communicating  compartments  by 
means  of  partitions,  a  steam  pipe  being  provided  for 
heating  the  liquid.  The  vapours  are  passed  through  a 
chamber  surrounded  by  hot  water,  where  the  less  volatile 
portions  are  condensed  and  returned  to  the  heater,  whilst 
the  uncondensed  vapours  are  conducted  to  a  refrigerator. 
The  liquid  which  is  not  distilled  from  this  final  heating 
vessel  is  returned  to  the  column,  D. — -W.  P.  S. 

(Uirbonating   liquids;    Process   and   apparatus   for . 

Eng.   Pat,   22,932.     See  XVIIL4. 


XVIIL— FOODS  ;  SANITATION  ;   WATER 
PURIFICATION,    &    DISINFECTANTS. 

(A.)— FOODS. 

Honey  ;  Distinction  between  natural  and  artificial ,  and 

Hie  detection  of  sucrose  and  its  decomposition  products. 
I.  Fiehe.     Chem.-Zeit.,  1908,  32,  1045—1046. 

The  ethereal  extract  of  artificial  honey  forms  a. residue 
on  evaporation  which  gives  an  intense  red  coloration 
with  resorcinol  and  hydrochloric  acid  (resorcinol  1-0  grm., 
hydrochloric  acid  100  grins,  of  sp.  jr.  1-19).  The  coloration 
is  never  shown  by  natural  honeys :  it  is  due  to  the 
ether-soluble  decomposition  products  formed  by  the 
action  of  acids  and  heat  on  hevulose  and  is  therefore 
given  by  any  sucrose  or  invert  sugar  product  which  has 
been  heated  with  acids.  Neither  dextrose,  galactose, 
maltose,    nor    lactose,    show    the    coloration    under    like 
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conditions.  The  method  is  applicable  for  quickly  detecting 
the  presence  of  sucrose  in  other  sugars.  In  milk  for 
example  it  may  be  detected  by  warming  the  milk  for 
10 — 15  minutes  with  a  few  drops  of  acid,  extracting 
with  ether,  and  applying  the  resorcinol  reagent.  The 
test  may  also  be  made  by  bringing  a  layer  of  the  con- 
centrated ethereal  extract  in  contact  with  a  layer  of 
the  resorcinol  reagent  in  a  test  tube  ;  in  positive  cases 
a  rose  red  ring  results. — E.  F.  A. 

Casein  ;     Products  of  lujdrolysis  of .     Z.  H.  Skraup. 

Monatsh.  f.  Chem.,  1908,  29,  791—798. 

The  author  has  examined  the  non-volatile  residue  obtained 
by  fractionating  the  products  of  the  hydrolysis  of  casein 
by  hydrochloric  acid,  after  their  esterification  by 
E.  Fischer's  method.  Three  diketopiperazines,  derived 
from  leucine  and  valine,  have  been  isolated,  all  apparently 
of  the  formula,  C11H20N2O2 ;  two  are  laevo-rotatory, 
[a]s—  -  53°  and  [«]d=  - 17-6°  respectively,  and  the 
third  is  almost  inactive  ;  their  respective  melting  points 
are  289°,  250°,  and  275°  C.  Besides  these,  only  leucine 
and  butyl-  and  amylamine  were  detected,  and  a  base, 
C4HnN,  probably  resulting  from  the  decomposition  of 
valine. — F.  Sodn. 


Animal  fats ;    Detection  of  some in  admixture  with 

other  animal  fats.     E.   Polenske.     See  XII. 

Malt  enzymes ;    Action  of on  the  enzymes  of  unger- 

minated  cereals,     J.   L.    Baker  and   H.   F.    E.   Hulton. 
See  XVII. 

Patents. 

Carbonating   liquids ;     Process   and   apparatus   for . 

R.  W.  Webster,  L.  Chew,  and  II.  J.  West  and  Co.,  Ltd., 
London.     Eng.  Pat.  22,932,  Oct.  17,  1907. 

The  improved  process  for  charging  liquids  with  "  carbonic 
acid  or  other  gas  "  consists  in  saturating  the  liquid  with 
gas  at  a  comparatively  high  temperature  and  pressure, 
cooling  the  liquid  to  a  lower  temperature  without  reducing 
the  pressure,  and  immediately  bottling.  An  apparatus 
is  also  claimed  consisting  of  a  closed  receiver  immersed 
in  a  cooling  medium,  and  means  for  introducing  the  liquid 
to  be  carbonated,  under  pressure,  through  an  atomising 
nozzle  into  the  receiver. — (!.  W.  McD. 

Grape  juice  and  other  fruit  juices ;    Process  for  clarifying 

and    preserving    .     P.    de    Mestral,    F.    Simonard, 

and  B.  de  Plazanet.     Fr.  Pat.  390,505,  May  23,  1908. 

The  freshly-pressed  juice  is  cooled,  decanted  from  any 
insoluble  matter,  again  cooled,  and  filtered  through 
sterilised  filters.  The  filtered  juice  is  collected  and 
stored  in  sterilised  receptacles.  The  cooling?  may  be 
effected  by  immersing  frozen  blocks  of  the  juice  in  the 
portion  of  juice  to  be  treated,  or  closed  metallic  vessels, 
containing  ice  or  a  freezing  mixture,  may  be  immersed 
in  the  juice.— W.  1'.  8. 

Separator   for   liquids    [milk],     Albaugh-Dovei    Co.     Fr 
Pat.  390,015,  May  20,  1908. 

The  separator,  which  is  suitable  for  separating  cream 
from  milk,  contains  a  separating  drum  with  pivoted 
blades  shaped  to  nest  into  each  other,  and  perforated 
at  the  ends  furthest  from  the  axis.  The  blades  are 
corrugated  and  it  is  claimed  that  their  shape  and  con- 
struction increase  the  speed  of  separation  and  the  efficiency 
of  the  operation. — C.  .1.  C 

Flour ;;     Process    of    bleaching .     W.    Ramsay.     Fr. 

Pat.  391,502,  June  22,  1908.     Under  Inl.  Conv.,  July  3, 
1907. 

See  Eng.  Pat.  15,340  of  1907  ;  this  J.,  1908,  872.— T.  F.  B. 


Food   product   from   cereals ;     Process   for   preparing   an 

easily  digestible .     A.  de  Crignis.     Fr.  Pat.  391,595, 

June  24,  1908. 

See  En-?.  Pat.  1041  of  1907  ;  this  J.,  1907,  1212— T.  F.  B. 


Salt  of  sodium  and  lactalbumin  soluble  in  water ;    Process 

for   obtaining   a    pure,    neutral .     J.    A.    Wiilfing. 

Fr.  Pat.  391,042,  June  25,  1908. 

See  Eng.  Pat.  0179  of  1908  ;  this  J.,  1908,  1079.— T.  F.  B. 


(5.)— SANITATION  ;    WATER  PURIFICATION. 

Patents. 

Household    refuse ;     Process   for    obtaining    finely   divided 

slag  from  the  ash  obtained  by  burning .     H.  Stein. 

Fr.    Pat.    391,059,   June   9,' 1908.     Under  Int.    Conv., 
Feb.  27,  1908. 

Ash  from  household  refuse  is  transferred,  while  still  red- 
hot,  to  a  furnace  in  which  it  is  fused  by  the  addition  of 
coke  and  fluxes.  The  slag  obtained  is  granulated  as  usual, 
and  used  for  making  artificial  stone,  concrete,  etc. 

—A.  G.  L. 

Water  and  foul  liquids  ;   Purification  and  filtration  of . 

A.     Vogelsang,     Dresden,     Saxon  v.     Eng.     Pat.     3357, 
Feb.  14,  1908. 

See  Fr.  Pat.  383,947  of  1907  ;  this  J.,  1908,  417.— T.  F.  B. 

(C. )— DISINFECTANTS. 

Patents. 

Trioxymethylene  ;    Process  and  apparatus  for  disinfecting 

In/  means  of .     E.  Huwart,  Liege,  Belgium.     Eng. 

Pat.  27,040,  Dec.  14,  1907.     Under  Int.  Conv.,  Dec.  14, 
1906. 

The  invention  has  reference  to  an  improved  process  for 
the  production  of  a  disinfecting  mixture  of  formaldehyde 
and  steam.  The  combustion  gases  which  heat  the  water 
are  cooled  by  the  steam  generated,  so  that  a  gaseous 
mixture  is  obtained  having  a  temperature  high  enough 
to  vaporise  trioxymethylene  but  too  low  to  cause  the 
vapour  to  take  fire.  In  the  apparatus,  an  open  tubular 
water  boiler  is  mounted  between  the  burner  and  the 
recipient  containing  the  trioxymethylene :  the  com- 
bustion gases  pass  through  the  boiler  tubes  and  mix  with 
the  steam  generated,  and  this  mixture  acts  upon  the 
trioxymethylene. — E.  F.  A. 

Casein    derivatives    or    compounds    [antiseptics]  ;      Manu- 
facture,   of .     J.    Wetter,    London.     From    Knoll 

und    Co.,    Ludwigshafen    on    Rhine,    Germanv.     Eng. 
Pat.  5087,  March  6,  1908. 

Oxidised  and  chlorinated  derivatives  of  casein,  which 
possess  Btrong  antiseptic  properties,  are  obtained  by 
treating  solutions  of  casein  in  alkali  hydroxides  or  car- 
bonates  with  alkali  hypochlorites  or  chlorine,  the  solutions 
being  kept  alkaline,  or  the  read  ion  stopped  as  soon  as 
the  solution  becomes  acid  ;  the  new  compounds  are 
precipitated  from  (lie  resulting  solutions  by  treatment 
with  acids.  Alcoholic  or  alkaline  solutions  of  these 
new  casein  compounds  may  be  treated  with  tannic  aeid  ; 
addition  of  aeid  precipitates  tannin  compounds  of  the 
casein  derivatives;  these  tannin  compounds  are  also 
applicable  as  antiseptics.     T.  P.  I*. 

Oxygen  :•     Solid    product,    soluble    in    miter,    containing 

"condensed" .     Fr.  Pat.  390,520.     See  VIL 
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/wfe  ;   "  Huirt  damage"  in  ba/fd .     (1  P.  Cross  and 

K.  J.  Bevan.  Report  to  Indian  Govt.,  1908. 
■■  Heart  damage  "  is  a  fault  whioh  is  occasionally  found 
at  the  centra  of  commeroial  bales  of  jute  when  they  are 
opened  after  shipment  to  this  country.  Its  extreme  form 
is  represented  by  a  total  disintegration  of  the  libra,  which 
-  down  under  slight  pressure  to  a  fine  dust.  The 
authors  have  examined  samples  of  this  disintegrated  fibre 
comparatively  with  the  undamaged  portions  of  the  same 
strands.  Microscopically,  the  appearance  of  the  fibrous 
dust  closely  resembles  that  of  fibre  disintegrated  by  the 
action  of  mineral  acids  ;  no  penetration  of  the  tissues  by 
the  myeelia  of  fungus  growths  was  observed,  the  fractures 
were  sharp,  and  there  was  no  tendency  to  resolution  of  Un- 
bundles into  their  constituent  ultimate  fibres.  An  ] 
elementary  analysis  of  the  sound  and  damaged  fibres  | 
showed  no  difference  in  ultimate  composition,  but  the 
determinations  of  the  various  chemical  characteristics 
showed  considerable  differences  (see  table) : — 


Sound 
fibres. 


Damaged 
fibres. 


mhi3.  boiling 


Constituents  soluble  in  water 
Soluble    in    boiling  i 

hvdrSe  SOdiUIU  )  60  mins-  boiliug 

Furfural 

Phlorogluciuol  absorption    

Chlorination  reaction  (hydrogen  chloride 

formed)    

Cellulose  from  chlorinatiou  


per  cent. 
1-1 

11-0 
14-0 

7-8 
4-2 


75-0 


per  cent. 
11-5 

23-3 
58-3 

5-8 
8-0 

10-2 
62-6 


The  aqueous  extract  had  a  powerful  reducing  action  on 
Fehling's  solution ;  it  gave  an  osazone  with  phenylhydrazine 
in  the  cold,  corresponding  with  a  parent  substance, 
Ci"rI18O]0,  with  two  contiguous  carbonyl  groups.  After 
hvdrolvsis  with  acid,  the  aqueous  extract  gave,  in  addition 
to  the  above  osazone,  a  further  yield  of  glucosazone  on 
heating  with  phenylhydrazine.  The  authors  describe  the 
chemical  result  of  ''  heart  damage  "  as  a  profound  hydro- 
lytic  degradation  of  the  lignocellulose  complex  as  a  whole. 
The  changes  take  place  in  both  lignone  and  cellulose  com- 
ponents simultaneously  and  equally,  no  selective  separa- 
tion of  either  component  being  observed.  No  tannins 
are  produced,  but  the  phloroglucinol  reaction  and  the  for- 
mation of  an  osazone  in  the  cold,  point  to  the  opening  up 
of  carbonyl  groups  in  the  lignone  residue  as  the  result 
of  the  hydrolysis,  whilst  the  cellulose  portion  of  the 
molecule  is  converted  partly  into  soluble  carbohydrates, 
readily  resolved  into  glucose  by  acids,  and  partly  into 
forms  which  are  extremely  susceptible  to  the  action  of 
boiling  alkali.  The  decrease  in  the  furfural  "  constant  " 
may  indicate  attendant  deoxidising  conditions.  The 
authors  suggest  that  the  "  heart  damage  "  is  probably 
caused  by  the  activity  of  bacteria  developed  under 
anaerobic  conditions  in  the  tightly  pressed  bale.  In  con- 
nection with  this  inquiry  and  the  causative  influence  of 
damp  packing,  bales  were  shipped  from  India  containing 
known  quantities  of  excess  moisture,  sugar  solutions,  and 
antiseptics.  In  no  case,  however,  was  "  heart  damage  " 
developed,  and  bales  containing  up  to  25  per  cent,  of 
moisture  in  excess  of  the  normal  arrived  here  in  good  con- 
dition. After  prolonged  incubation,  with  the  further 
addition  of  moisture,  moulds  and  other  aerobic  growths 
developed  on  these  samples  superficially,  and  ultimately 
attacked  the  fibre,  but  this  attack  bore  no  resemblance 
to  the  very  profound  and  specific  form  of  damage  under 
investigation.  The  use  of  a  formaldehyde  spray,  in  the 
proportion  of  14  lb.  of  "  formalin  "  per  ton  of  fibre,  when 
making  up  the  bales,  is  suggested  as  an  efficient  means  for 
preventing  bacterial  changes  in  transit. — J.  F.  B. 

Cellulose  ;   Action  of  ammonium  persulphate  on .     II. 

A  new  test  for  oxycellulose.     H.  Ditz.     J.  prakt.   Chem., 

1908,  78,  343—364.     (Compare  this  J.,  1907,  988,  1026.) 

The  author  has  observed  that  when  oxycellulose  is  placed 

in   Nessler's  solution  at  the  ordinary  temperature,  it  is 


...loured  brown  at  first,  but  rapidly  assumes  a  pale  or  dark 
grey  colour,  due   to   the  reduction   of  the  mercury  salt.  • 
Tin'-  intensity  of  the  colour  is  proportional  to  the  intensity 
..I    i  In-  yellow  colour  which   is   developed  on   heating  the 
oxycellulose    with    alkalis.     Cellulose    ami    hydrocellnlose 
do' not    react    with    Nessler's  solution   unless  they  contain 
traces  of  oxycellulose,  in  which  ease  a  slight  greyness  may 
be  developed  after  a  long  time.     The  reduction  of  Nessler's 
solution  by  oxycellulose  may  be  attributed  to  its  aldehydic 
function  :"  all  aldehydes  react  in  the  same  way,  and  Ness- 
ler's reagent  may  be  used  as  an  extremely  delicate  test  for 
formaldehyde.     Continuing  his  investigations  on  cellulose 
peroxide  {he.  cit.),  the  author  records  the  fact  that  hydrogen 
peroxide  does  not  yield  a  peroxide  with  'cellulose    when 
heated  with  it  in  acid  solution.     When  cellulose  is  heated 
with  acidified  ammonium  persulphate,  an  irritating  odour 
of  "  active  oxygen  "  is  observed.     The  gases  thus  evolved 
contain  considerable  quantities  of  carbon  dioxide  and  a  gas 
which  liberates   iodine   from   potassium  iodide.     Neutral 
ammonium  persulphate,  when  heated  alone,  yields  none 
of  this  latter  gas,  and  acidified  persulphate  yields  much 
smaller   quantities    than    when    cellulose   is    present.     It 
would  appear  that  cellulose  peroxide  is  an  unstable  inter- 
mediate   product,    which    largely    breaks    down    at     the 
moment  of  its  formation  with  the  liberation    of  "  active 
oxygen."     Zinc,  tin,  and  antimony  also  yield  large  quan- 
tities of  "  active  oxygen  "  when  heated  with  acid  ammo- 
nium persulphate.     Very  little  of  this  active  gas  is  obtain- 
able with  potassium  persulphate.     The  principal  product 
of  the  action  of  acid  ammonium  persulphate  on  cellulose 
is  oxycellulose  and  the  author  discusses  whether  the  cellu- 
lose peroxide  is  an  immediate  peroxide  of    the    alcohol 
(cellulose)  or  of  the  aldehyde  (oxycellulose). — J.  F.  B. 

Resins  [and  gums']  ,•    Tropical as  rosin  substitutes  [for 

paper    sizing].     P.     Klemm.     Wochenbl.     Papierfabr., 
1908,  39,  3201—3203. 

Three  vegetable  products  have  been  examined  as  to  their 
suitability  as  rosin  substitutes  for  paper  sizing :— (1). 
Exudation  from  Acacia  suma  from  Togo. — This  was  a  true 
gum  of  the  arabic  class,  soluble  in  water,  not  precipitated 
by  alum,  and  therefore  of  no  use  for  the  engine  sizing  of 
paper.  It  occurred  as  clear  lumps  of  a  brownish  colour, 
and  might  take  a  place  among  the  commercial  gums. 
(2).  Resin  of  Daniella  thurifcra,  fam.  Ccesalpinacece  from 
Togo. — This  was  a  saponifiable  resin,  consisting  of  mixed 
paie  and  dark-coloured  lumps.  The  pale  resin  required 
4-6  per  cent,  and  the  dark  5-5  per  cent,  of  sodium  hydroxide 
for  complete  saponification.  A  paper-maker's  size  was 
prepared  by  boiling  with  5  per  cent,  of  soda  ash  and 
50  per  cent,  of  water,  a  certain  amount  of  unsaponifiable 
matter  being  skimmed  off.  Papers  containing  2-5  per  cent, 
of  the  resin  were  sufficiently  sized  to  bear  ink,  whilst  papers 
prepared  with  4  per  cent,  were  quite  hard-sized.  The 
presence  of  the  dark  brown  lumps  in  the  crude  sample 
would,  however,  preclude  its  use  for  white  papers,  and  the 
pale  lumps  would  have  to  be  picked  out  for  this  purpose. 
(3).  Resin  of  Canadium  Mansfeldi.— This  is  an  unsaponi- 
fiable resin  and  therefore  useless  for  paper  sizing.  It  is  a 
dull  brown,  partly  porous  product,  very  hard  and  not  very 
brittle.  It  is  only  slightly  soluble  in  alcohol,  ether, 
petroleum,  and  benzene,  but  readily  soluble  in  carbon 
tetrachloride  and  turpentine.  It  melts  at  a  higher  tem- 
perature than  colophony  rosin  to  a  clear  brown  glass. 
In  the  author's  opinion  it  should  have  a  very  high  value 
for  varnish-making. — J.  F.  B. 

Cellvlose    production    of    Sweden.     Board    of    Trade    J., 
Nov.  12,  1908.     [T.R.] 

The  production  of  cellulose  in  Sweden  this  year  is 
estimated  at  450,000  tons  of  sulphite  and  108,000  tons  of 
sulphate,  as  compared  with  383,000  tons  of  the  former 
and  78,000  tons  of  the  latter  produced  in  1907. 

Wood  pulp  from   Chile.     Paper  and   Pulp,  Nov.,    1908. 
[T.R.] 

Over  2,000,000  "acres  of  the  Chilean  forests  consist  of 
timber  suitable  for  the  production  of  wood  pulp.    Recent 
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experiments  made  with  Chilean  larch  and  coihve  woods 
furnished  samples  of  wood  pulp  considered  equal  to  the 
best  coniferous  pulp  made  in  Canada  and  Norway. 

Patents. 

Relief -like  effects  on  paper  ;  Production  of .   Farbwerke 

vorm.  Meister,  Lucius,  und  Briining,  Hochst  a/Main, 
Germany.  Eng.  Pat.  10,529,  May  14,  1908.  Under 
Int.  Conv.,  June  7,  1907. 

The  paper  web  whilst  still  in  the  moist  condition  on 
the  wire  cloth  or  felt,  is  impressed  with  the  required 
pattern  by  means  of  rollers  which  are  deeply  engraved 
in  relief.  In  order  to  obtain  coloured  effects,  dye  solution 
is  sprayed  on  at  an  acute  angle  through  nozzles  ;  or  the  dye 
is  applied  by  a  trailing  felt,  one  end  of  which  dips  into 
a  colour  bath.  By  the  latter  method,  only  the  raised 
portions  of  the  pattern  on  the  paper  are  dyed.  The 
paper  is  finished  in  the  usual  manner. — A.  B.  S. 

Copying-paper ;     Manufacture   of .      A.    P.    y    and 

M.  P.  y  Brias,  Barcelona.  U.S.  Pat.  901,824,  Oct.  20. 
1908. 

Sheets  of  paper  are  impregnated  with  a  solution  containing 
glycerin,  gallic  acid,  saponified  wax,  and  honey,  and  are 
then  calendered.  Impressions  made  in  ink  are  copied 
by  pressing  in  contact  with  the  prepared  paper. — A.  T.  L. 

Sulphonic  esters  of  cellulose  ;    Process  for  preparing . 

Act.-Ges.  f.  Anilinfabr.  Ger.  Pat.  200,334,  Jan.  10, 
1907. 

Alkali-soluble  cellulose,  obtained  by  treating  cellulosic 
materials  with  zinc  chloride  and  hydrochloric  acid  or 
with  ammoniacal  copper  oxide,  is  treated  with  aryl 
sulphochlorides  in  presence  of  aqueous  alkali  hydroxide 
solutions.— T.  F.  B. 

Cellulose  esters  ;  Process  of  separating  — - —  from  solutions. 
L.  Lederer,  Sulzbach,  Germany.  U.S.  Pat.  902,093, 
Oct.   27,   1908. 

See  Fr.  Pat.  371,356  of  1906  ;  this  J.,  1907,  340.— T.  F.  B. 


XX.— FINE     CHEMICALS,    ALKALOIDS, 
ESSENTIAL  OILS,  &  EXTRACTS. 

a-Eucaine  and-  fi-eucaine  ;    Distinctive  test  for .     G. 

Caudussio.     Apoth-Zeit.,     1908,     23,     778. 

A  reagent  is  prepared  with  1  grm.  of  potassium  iodide, 
0-5  grm.  of  iodine,  and  10  c.c.  of  water.  On  adding 
2  drops  of  this  to  2  c.c.  of  a  1  per  cent,  aqueous  solution 
of  /i-eucaine,  a  brown  colour  is  obtained,  and  after  1 
or  2  hours,  a  slight  dark  brown  precipitate,  the  super- 
natant liquid  being  clear.  With  a-eucaine  under  similar 
conditions  a  reddish-brown  precipitate  is  formed,  which 
becomes  orange  after  1  or  2  hours,  the  supernatant  liquid 
being  coloured  lemon  yellow  by  a  suspended  precipitate. 

—J.  O.  B. 

Ter  penes  and  essential  oils,  fflth  communication.  Synthesis 
of  fenchene,  p-pinene,  camphene,  and  camphor  from 
nopinone.     O.    Wallach.     Annalen,    1908,    363,    1—19. 

VViiKN  nopinone  is  treated   with   bromoaoetio  ester  and 

zinc,  a  hydroxy-ester  is  produced,  which  on  hydrolysing 
and  distilling  at   the  ordinary    pressure,  yields  a  terpene, 

This  terpene  baa  the  sp.  or.  0868,  in,     L-4699  at  20°  C.  • 

b.  pi.,  155  161 "('.  ;  and  [a]u  !  15-93".  It  proved  to 
be  identical  with  Z/-</-fenchc,iie.      On  oxidation   it,  yielded 

a  hydroxyfenohenio  acid  melting  at  154"  C.     <>n  repeating 

the  whole  series  of  unctions  a  hcvo-rotatory  terpene, 
Z,-/-fenchene,  was  obtained,  which  on  oxidation  gave 
the  hydroxy-acid  melting  at  135°— 136  ( '.  The 
nopinolaeetie  ester  used  in  the  above  experiments  was 
boiled   with  an  alkali   in  order  to  obtain   the  free  acid. 


Nopinolaeetie  acid,  C^H^O;,,  melts  at  83° — 85°  C.  after 
crystallising  from  light  petroleum.  When  this  acid  is 
heated  on  the  water-bath  with  dilute  sulphuric  acid, 
iso-fenchyl  alcohol  is  formed.  By  warming  nopinolaeetie 
acid  on  the  water-bath  with  an  equal  weight  of  acetic 
anhydride  for  a  quarter  of  an  hour,  a-pinene  is  produced. 
When  /3-pinene  is  heated  with  acetic  and  sulphuric  acids, 
terpinene  and  a  little  iso-fenchyl  alcohol  are  produced. 
The  same  synthetic  /i-pinene  when  treated  with  dry 
hydrogen  chloride  in  glacial  acetic  acid,  yields  a  mixture 
of  bornyl  chloride  and  dipentene  dihydrochloride.  From 
the  bornyl  chloride,  which  was  laevo -rotatory,  there  were 
successively  produced,  camphene,  isoborneol,  and 
camphor. — F.  Shdn. 

Menthols  ;    The  isomeric .     R.  H.  Pickard  and  W.  O. 

Littlebury.     Chem.    Soc.    Proc,    1908,   24,   217. 

According  to  theory  there  should  be  eight  optically 
active  forms  of  l-methyl-4-isopropylc?/dohexan-3-ol 
corresponding  in  pairs  with  four  racemic  compounds. 
Of  these  menthols,  one,  the  ordinary  Z-menthol,  occurs 
in  nature,  whilst  the  existence  of  others  has  been  indicated 
by  the  researches  of  Beckmann,  Kondakoff,  and  Brunei. 
It  is  now  found  that  these  compounds  can  be  separated 
by  the  fractional  crystallisation  of  suitable  esters,  such  as 
the  hydrogen  phthalates,  hydrogen  succinates,  etc.  By 
the  reduction  of  thymol  with  hydrogen  in  the  presence  of 
reduced  nickel,  Brunei  (this  J.,  1905,  248)  obtained  a 
low-melting  thymomenthol,  which  he  considered  was 
transformed  into  an  isomeride  by  conversion  into  an 
ester  and  subsequent  hydrolysis.  The  authors  have  been 
able  to  show  that  this  "  a  "  thymomenthol  of  Brunei 
contains  three  (or  perhaps  all  four)  of  the  racemic 
compounds  mentioned  above.  Up  to  the  present,  two 
of  these  have  been  fully  characterised  and  resolved  into 
their  optically  active  components  by  fractional  crystal- 
lisation of  various  alkaloidal  salts  of  some  of  their  acid 
esters  (see  Pickard  and  Littlebury,  Chem.  Soc.  Trans., 
1907,  91,  1974). 

Arsacetine  (sodium    p-acetylaminophenylarsinate)  ;    Char- 
acters and  tests  for -.     Meister,  Lucius,  und  Briining. 

Apoth.-Zeit.,   1908,  23,  582;    J.  Pharm.  Ghimi,    1908, 
28,  359. 

Sodium  p-at.'et,ykiminophenylarsinate,  introduced  into 
medicine  under  the  name  of  arsacetine,  is  a  colourless 
crystalline  powder,  soluble  in  cold  water  (1  :  10)  and  in 
boiling  water  (3:10);  it  is  stable  in  boiling  solutions  or 
at  130°  C.  in  ail  autoclave.  A  10  per  cent,  aqueom. 
solution  gives  a  white  precipitate  with  silver  nit  rat' 
solution.  When  arsacetine  is  heated  with  a  mixture  of 
equal  parts  of  sulphuric  acid  and  alcohol,  an  odour  of 
ethyl  acetate  is  developed.  A  10  per  cent,  aqueous  solution 
of  arsacetine  should  be  clear  and  colourless,  and  unaffeoted 
by  the  addition  of  dilute  hydrochloric  acid.  A  5  per  cent, 
aqueous  solution,  acidified  with  1  c.c.  of  dilute  hydrochloric 
acid,  their  treated  with  10  drops  of  sodium  nitrite  solution 
and  filtered,  should  give  no  red  colour  with  an  alkaline 
solution  of  tf-naphthol.  A  similar  solution,  treated  with 
20c.c.  of  magnesium  mixture,  should  show  neither  turbidity 
nor  precipitate  in  two  hours.  When  powdered  and  dried 
for  4  hours  at  110 — 120°  C,  arsacetine  should  lose  about 
20  per  cent,  in  weight. — J.  0.  B. 

Bvbomyl  [bornyl  a-bromoisovalerate].     V.   Luedy.    Pharos*. 

Zentralh..    1908,  49.  025-   626. 

Ki'houn Yi.  is  obtained    by   brominating  chlorot«ovalerio 

arid  and  csterifying  borneol  with  the  product.  It  is  a 
Syrupy  aromatic  liquid,  soluble  in  organic  solvents; 
insoluble  in  water;  b.pt.  175 — 178°  ('.,  with  partial  de- 
composition.      It    has   been   introduced   into   medicine  as  a 

sedative,     .1.  0.  B. 

Evphi/Uine.     P.    DeBsauer.     Apoth.-Zeil  .    1908,   23.   :>w 
J.   Pharm.  ('him..   L908-  28.  362  ■ -303. 

Eur  ii  v  ii.i  n  a  is  a  com  pound  of  theophylline  with  ethylene 
diamine.     It   is  a  white,  crystalline  substance,  very  soluble 

in   water,   ami    is  a    powerful  diuretic.      ,1.  ( ).   K 
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Imidea  of  aromatic  stdphonie  acid,-:;    Simple   method  of 

preparing .     T.  Saga.     J.  Coll.  Science,  Imp.  Univ., 

Tokyo.  1908,  25.  Article  13. 

The  method  consists  in  reducing  aromatic  sulphohydroxyl- 
amines.  preferably  with  sulphur  dioxide.  Starting  from 
aromatic  aminos,  these  are  diazotised  and  converted  into 
the  corresponding  Balphinic  acids  by  Gattermann's 
method  (this  J.,  1899,  (>To).  and  the  latter  are  treated  with 
nitrous  arid  to  obtain  the  Butohohydroxylamines  (see 
Konigs.  Ber.,  ISTS.  11.  615).  The  author  describes  the 
application  of  the  method  to  the  preparation  of  dihen/.eiu- 
Bufphimide,  and  di-o-  and  p-tolnenesulphimide.  The 
results  of  a  detailed  study  of  the  preparation  of  the  first- 
named  compound  by  reducing  an  alcoholic  solution  of 
dibenzenesulphohvdroxvlamine  with  a  rapid  current  of 
sulphur  dioxide  indicate  that  the  following  two  reactions 
take  part  in  the  formation  of  the  sulphimide  :  — 

(1).  (CtiH-)SO.,).>XOH  +  SO.,  +  HoO  =  (C6H5S02)2NH  + 

H.,SO,: 
(•_>).  4(CGH-JS().)).,XOH  +  H.,0  =  2(C6H5S02)2NH  + 

4C6H5S03"H  +  X20. 

the  first  one  largely  preponderating. — A.  S. 

Salicylic  acid  and  derivatives  :     Detection   of  phenol  and 

cresotinic   acid    in    .     H.    Engelhardt   and    H.    W. 

Jones.    Amer.   Pharm.   Assoc. ;  Druggists  Circ,    1908, 
52,  4IU— 465. 

The  modified  test  of  Carletti  (Boll.  Chirn.  Farm.,  1907, 
[11])  for  phenol  in  salicylates  is  also  available  for  the 
detection  of  cresotinic  acids.  In  the  case  of  salicylic 
acid.  0-25  grm.  is  triturated  with  5  c.c.  of  water  and 
transferred  to  a  test-tube  without  filtering.  Two  drops 
of  2  per  cent,  alcoholic  solution  of  furfural  are  added  and 
mixed,  then  3  c.c.  of  strong  sulphuric  acid,  without  mixing. 
In  the  presence  of  0-2  to  0T5  per  cent,  of  orthocresotinic 
acid,  a  brown  colour  zone  is  evident ;  with  traces  of 
phenol,  or  meta-  or  paracresotinic  acids,  a  faint  violet 
colour  is  obtained.  Sodium  salicylate,  0-5  grm.,  is 
dissolved,  acidified  with  dilute  sulphuric  acid,  made  up 
to  10  c  c.  with  water,  then  filtered.  To  5  c.c.  of  the 
filtrate,  2  drops  of  furfural  solution  and  3  c.c.  of  strong 
sulphuric  acid  are  added  as  described  above.  Of  12 
samples  of  sjTithetic  salicylic  acid  examined,  two  gave  a 
positive  reaction  for  phenol ;  as  did  4  out  of  14  specimens 
of  synthetic  and  2  out  of  5  samples  of  natural  sodium 
salicylate.  Four  out  of  8  of  the  specimens  of  strontium 
salicylate  tested  contained  phenol ;  5  out  of  7  of  ammonium 
salicylate  ;  3  out  of  9  of  the  lithium  salt ;  one  out  of  two 
of  cinchonidine  salicylate,  4  out  of  15  of  synthetic  winter 
green  oil  (methyl  salicylate),  and  3  out  of  4  of  "natural'" 
wintergreen  oil. — J.  O.  E. 

Ether  ;   Action  of  bromine  on :     bromo-acetaldehyde. 

C.  Maugin.     Compt.   rend.,    1908,    147,    747—749. 

When  a  mixture  of  ether,  bromine,  and  water  is  exposed 
to  the  light,  the  liquid  is  decolorised  and  it  is  possible  in 
this  way  for  ether  to  decolorise  double  its  weight  of 
bromine.  The  velocity  of  the  reaction  varies  greatly  with 
the  intensity  of  the  light,  being  very  rapid  in  direct 
sunlight.  When  the  reaction  is  finished,  two  colourless 
layers  of  liquid  are  obtained  :  the  lower  aqueous  layer 
contains  much  hydrobromic  acid,  and  the  upper  ethereal 
layer  shows  aldehydic  reactions.  In  order  to  determine 
the  nature  of  the  aldehyde,  the  reaction  was  carried  out 
in  presence  of  urethane.  In  this  way  from  1000  grms. 
of  ether,  300  grms.  of  water,  90  grms.  of  urethane,  and 
1 00  grms.  of  bromine,  after  decolorising  by  sunlight  and 
treatment  with  dilute  potassium  carbonate  solution, 
crystals  were  obtained  which,  after  recrystallising  from 
dilute  alcohol  weighed  70  grms.  and  melted  at  146°  C. 
These  proved  to  consist  of  the  condensation  product  of 
monobromo-acetaldehyde  and  urethane,  havingthe  formula, 
<  H2Br.CH(XH.C02C2fi5)2.  On  distilling  with  10  per 
cent,  sulphuric  acid  the  free  monobromo-acetaldehyde  was 
obtained  in  aqueous  solution,  and  was  further  identified 
by  conversion  into  the  corresponding  glycollic  aldehyde 
with  barium  hydroxide  solution,  and  this  again  into 
glyoxal  osazone  with  phenylhydrazine. — E.  F. 


Formaldehyde  :     New  reaction  of  K.  Todtenhaupt. 

I'hom.-Xcit.,   1908,  32,  1045. 

On  adding  formaldehyde  to  a  dilute  solution  of  ammonium 
sulphide,  a  white  precipitate  is  formed  which  settles  to 
the  bottom.  The  liquid  remains  clear  and  has  lost 
all  smell  of  hydrogen  sulphide.  Concentrated  solutions 
of  ammonium  sulphide  and  formaldehyde  interact 
immediately,  giving  a  tough  colourless  transparent  mass 
which  is  sticky, and  can  be  drawn  into  threads.  This  hardens 
under  water  to  a  resinous  mass  which  becomes  soft  when 
worked  lictween  the  hands  and  can  be  moulded  into  any 
shape.  It  melts  at  45°  C.  ;  after  heating  at  100°  C. 
for  a  time,  and  cooling,  it  becomes  transparent.  It  is 
soluble  in  chloroform  and  hot  acetic  acid ;  from  the 
latter  solvent  it  separates,  on  cooling,  in  long  colourless 
needles,  m.p.  208°  C.  The  latter  substance  is  also  formed 
on  warming  the  soft  compound  with  20 — 30  per  cent, 
sulphuric  acid. — E.  F.  A. 

Bare  earths ;    Sulphides  of .     /.  Cerium  sulphide  and 

its  limits  of  stability.     W.  Kite.     Ber.,  1908,  41,  3341— 
3350. 

Cerium  disulphide  was  prepared  by  heating  cerous 
sulphate  in  a  current  of  dry  hydrogen  sulphide.  The 
substance  was  placed  in  a  porcelain  boat  in  a  tube,  slowly 
heated  to  580°— 600°  C,  and  kept  at  that  temperature 
for  several  hours.  For  the  preparation  of  2—3  grms., 
20  hours  heating  are  required.  Pure  cerium  disulphide, 
Ce2S4,  is  a  dark  yellowish-brown  powder,  which  does  not 
appear  to  be  crystalline.  It  is  moderately  stable  towards 
the  air  and  cold  water.  It  dissolves  slowly  in  cold  dilute 
acetic  acid,  and  more  rapidly  on  heating,  with  evolution 
of  hydrogen  sulphide,  and  separation  of  sulphur.  It 
dissolves  easily  in  cold  strong  hydrochloric  acid  (17-7  per 
cent.) ;  after  a  time  the  liquid  smells  of  hydrogen  per- 
sulphide,  and  on  further  standing,  sulphur  separates. 
Lanthanum  disulphide,  La2S4,  was  prepared  by  a  similar 
reaction  ;  it  has  a  full  bright  yellow  colour,  and  possesses 
properties  corresponding  to  those  of  cerium  disulphide. 
Cerium  sesquisulphide,  Ce2S3,  can  be  prepared  by  heating 
the  sulphate  or  disulphide  to  750°— 800°  C.  in  a  current 
of  hydrogen  sulphide.  It  is  a  powder  resembling  red 
lead  or  cinnabar  in  colour,  which  dissolves  in  dilute  acids, 
without  separation  of  sulphur,  and  gives  a  solution  free 
from  sulphate.  On  heating  cerium  disulphide  in  a  current 
of  hydrogen  sulphide,  with  the  temperature  increasing 
from  615°  C.  to  1350°  C,  the  change  from  disulphide  to 
sesquisulphide  takes  place  at  720°  C,  and  is  not  reversible. 
At  1350°  C.  the  substance  begins  to  melt.  The  equili- 
brium is   heterogeneous. — F.  Shdn 

Lupeol.     N.  H.  Cohen.     -See  XIII C. 

Patents. 

Borneol  esters  from  turpentine  ;   Process  for  the  preparation 

of .     J.    Hertkorn,    Berlin.     U.S.    Pat.    901,293, 

Oct,  13,  1908. 

A  MrxTUKE  of  turpentine  oil  with  an  alcohol  and  an  acid 
anhydride  (e.g.,  boric  anhydride)  is  heated  for  several 
hours  at  120° — 140°  C,  the  water  and  uneombined  alcohol 
are  then  distilled  off,  and  the  residue  heated  at  170c— 
180°  C,  the  resulting  borneol  esters  being  purified. 

— T.  F.  B. 

Lecithin  from  the  seeds  of  lupins,  etc.  ;   Process  for  obtaining 
.     H.  C.  Buer.     Ger.  Pat.  200,253,  July  9,  1907. 

Dry  lupin  seeds  are  extracted  with  hot,  96  per  cent, 
alcohol,  and  the  extract  is  evaporated  to  a  syrupy  con- 
sistency. The  product  is  shaken  with  a  mixture  of  45  parts 
of  alcohol,  40  to  45  parts  of  water,  and  ten  parts  of  ether, 
benzene,  or  petroleum  spirit,  until  it  is  completely 
dissolved.  After  standing  for  a  long  time,  the  lecithin 
separates  from  the  solution,  and  is  said  to  be  free  from 
fatty  compounds  and  bitter  principles. — T.  F.  B. 
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Perfumes  having  the  odour  of  violets  ;   Preparation  of  — — . 
Metzner  und  Otto.     Ger.  Pat.  201,058,  Dec.  24,  1905. 

Magnesium  is  caused  to  act  on  halogenated  acetone, 
and  the  product  is  treated  with  citral  in  presence  of 
dissociating  agents,  such  as  ether,  alcohol,  dimethylaniline, 
etc.  When  treated  with  acids,  the  resulting  product 
yields  substances  possessing  the  odour  of  violets.  The 
intermediate  product  is  different  from  that  obtained 
when  magnesium  is  replaced  by  alkaline  substances,  such 
as  sodamide,  barium  hydroxide,  etc. — T.  F.  B. 

Thebainc  derivative  ;   Preparation  of  a .     J.  D.  Riedel. 

Ger.  Pat.  201,324,  Sept,  27;  1907. 

By  treatment  of  acid  or  neutral,  aqueous  solutions  of 
thebaine  salts  with  ozone,  a  new  substance  is  obtained, 
containing  two  atoms  of  oxygen  more  than  thebaine ; 
it  is  represented  by  the  formula,  Cl9H2lN05.  Its  melting 
point  is  125° — 126°  O,  and  its  properties  are  similar  to 
those  of  morphine  and  codeine. — T.  F.  B. 

Arsenic-albumin  compounds   which  also  contain  sulphuric 

or    phosphoric    acid    residues ;       Preparation    of . 

J.  Gnezda.     Ger.  Pat.  201,370,  Nov.  27,  1900. 

Albuminous  compounds  are  treated,  either  alone  or  in 
presence  of  indifferent  solvents,  with  sulphuric  or  phos- 
phoric acids  or  anhydrides,  or  with  the  acid  halides, 
and  then  with  arsenic  trichloride  ;  water  is  added,  and 
the  precipitate  is  washed  until  the  washings  are  free 
from  acid.  The  compounds  are  stated  to  possess  thera- 
peutic value. — T.  F.  B. 

Sulphur  in  colloidal,   solid,   stable  form  ;      Production   cf 

preparations  containing .     Oheni.  Fabr.  von  Heyden. 

Ger.  Pat.  201,371,  Nov.  0,  1907. 

Ten  parts  of  sulphur  are  boiled  with  100  parts  of  alcohol, 
filtered,  one  part  of  albumin  added  to  the  filtrate,  and  the 
whole  stirred  into  500  to  1000  parts  of  water.  The  milky 
liquid  is  stated  to  contain  colloidal  sulphur ;  if  it  is 
acidified,  the  precipitate  dissolved  by  neutralising  the 
acid,  and  the  solution  evaporated,  stable,  colloidal  sulphur, 
soluble  in  water,  is  obtained.  Other  "  physical  "  solvents 
of  sulphur  may  take  the  place  of  alcohol. — T.  F.  B. 

Lecithin  free  from  bitter  substances  ;    Process  for  obtaining 

from  the  seeds  of  lupins  or  other  leguminous  grains. 

H.  C.  Buer.     Fr.  Pat.  391,009,  June  6,  1908. 

See  Ger.   Pat.   200,253  ;    preceding.— T.  P.  B- 


XXL— PHOTOGRAPHIC     MATERIALS    AND 
PROCESSES. 

Silver  acctylide emulsion.     C.  E.  K.  MeesandS.  H.  Wratten 

Phot.  J.,  1908,  48,  338—339. 
Emulsions  containing  silver  acetylide  were  obtained  by 
adding  ammonia  to  a  solution  of  silver  nitrate  until  the 
precipitate  had  re-dissolved,  adding  soft  gelatin  to  the 
solution,  and  then  passing  acetylene  through  it,  The 
emulsion  was  found  to  be  very  sensitive  to  light,  but 
whatever  the  length  of  exposure,  the  exposed  and 
unexposed  portions  were  reduced  equally  by  the  usual 
reducing  agents,  indicating  that,  no  latent  image  was 
formed.  Similar  results  were  obtained  after  the  emulsion 
had  been  heated  at  70°  C.— T.  F.  15. 

Silver   sulphide   mid   sulphate;       Reaction    In /ween -, 

Production  <>/  dark-coloured  glass,     i  >.  Sackur.     See  V1T1. 

I'ATKVrS. 

Three-colour  screens  for  photography  ,•      Process  f<>r  /he 

/- endue/inn    of    .      ,J.     Handier.     London.       fiW.     Pat. 

3252,  Feb.   13.  1908. 

Separate  Bheet  of  gelatin  are  dved  violet,  green,  and 
orange-red,  the  dyed  sheets  are  dried  and  treated  with 
18  per  cent,  formaldehyde  solution,  and  again  dried. 
The  sheets  are  now  immersed  in  water  until  the\  are 
fully  expanded,  and  fchey  are  then  finely  ground,  preferably 


at  a  temperature  of  about  200°  F.  The  powdered  gelatin 
is  elutriated,  for  example  in  petroleum  spirit,  and  the 
three  portions  of  coloured  grains  mixed  in  such  proportion 
as  to  present  a  neutral  grey  tint  by  reflected  light.  The 
mixture  is  spread  closely  on  a  celluloid  or  glass  sheet, 
then  coated  with  a  solution  of  celluloid  and  a  resinous  gum, 
and  the  whole  is  dried.  If  the  screens  be  now  exposed  to 
the  air,  each  grain  will  absorb  sufficient  moisture  to  cause 
it  to  expand,  and  thus  a  continuous  film  of  coloured 
gelatin  is  formed.  Rapid  expansion  of  the  grains  may 
also  be  produced  by  spraying  with  a  solution  of  gelatin. 
The  screens  are  now  pressed  between  rollers,  covered 
witli  a  suitable  varnish,  and  again  pressed,  when  they 
are  readv  to  receive  a  coating  of  sensitive  emulsion. 

— T.  F.  B. 

Printing  plates  ;     Preparation  of  gelatin .     A.   Tell- 

kampf.     Ger.  Tat.  201,968,  Aug.  10,  1905. 

A  silver  image  which  has  been  bleached  by  ferricyanide 
is  applied  to  a  gelatin  film  containing  a  ferrous  salt 
(prepared  by  mixing  100  grnis.  of  gelatin  and  1  grm.  of 
ferrous  sulphate  with  600  c.c.  of  water).  The  unaltered 
ferricyanide  in  the  print  combines  with  the  ferrous  salt, 
producing  an  insoluble  salt  in  the  gelatin,  which  is  thus 
given  the  power  to  absorb  fatty  inks.  After  washing, 
relief  films  are  obtained,  which  mav  be  utilised  as  printing 
plates.— T.  F.  B. 

Pigment    pictures ':      Preparation    of by    combining 

pigmented  colloids  with  photographic  silver  pictures  in 
presence,  of  reducible  metallic  salts.  Neue  Photo- 
graphische  Ges.,  A.-G.     Ger.  Pat,  202,108,  May  15,  1907. 

Silver  prints  are  treated  with  a  5 — 10  per  cent,  solution 
of  potassium  ferricyanide  until  they  are  completely 
bleached.  They  are  then  washed,  and  coated  with  a 
mixture  of  casein  with  a  suitable  pigment.  When  dry, 
the  whole  is  treated  for  10 — 15  minutes  in  a  solution 
containing  2  grins,  of  potassium  bromide  and  2  grins. 
of  potassium  bichromate  in  100  c.c.  of  water,  washed  with 
warm  water,  and  fixed  by  thiosulphate. — T.  F.  B 


XXIL— EXPLOSIVES,  MATCHES,  &c. 

Patents. 

Explosive ;      Neu> .     Soc.    Anon.    d'Explosifs    et   de 

Produits  Chimiques.     Fr.  Pat.  391,106,  Aug.   19,  1907. 

The  condensation  products  obtained  by  heating  oxalic 
acid  with  primary  aromatic  amines  are  converted  into 
nitro-bodies  and  the  latter  are  claimed  as  explosives. 
Hexanitro-oxanilide  is  given  as  an  example. — G.  \V.  McD. 

Explosives  ;     Blasting  and  propellant   — — .     Soc.    Anon. 

d'Explosifs  et  de  Produits  Chimiques.     Fr.  Pat.  391,107, 

Aug.   19,  1907. 
Tub  nitro-derivatives  of  aromatic  diamines  are  proposed 
as   explosives   either  alone   or  in  conjunction    with   other 
explosive    bodies.     PentanitrodimethylmetaphenyL  aedia- 
mine  is  mentioned  as  being  particularly  suitable. 

— G.  \\.  AND. 

Matches;      Manufacture   of .       II.    Schaefcr.    Brussels. 

Eng.    Pat,  23,250,  Oct,  21,  1907.     Under  Int.  Conv., 
net.  22,   1900. 

THE  dried  leaf'  of  esparto  grass  is  used  as  a  substitute 
for  wood  in  the  manufacture  of  matches.     (',.  \Y.  Mel). 


XXIII.     ANALYTICAL    CHEMISTRY. 
APPARATUS. 

Ebullioscopic    determinations    and    fractional    distillation  ; 

Electrical  heating  m  -  .  \and  preparation  <>i  sulphur 
diehloriih].  V,.  Beokmann.  Z.  physik.  Chem.,  1908, 
04,  506—507. 

In   ebullioscopic    determinations    quiet    boiling    may   be 

induced,  without  the  aid  of  tilling  material,  by  employing 


Vol.  xxvix..  No.  ■:■:.] 


Cl.  XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 


1133 


direct  electrical  heating,  using  a  platinum  spiral  fused 
into  the  glass  of  the  boiling  tube.  The  passage  of  an 
indifferent  gas  through  the  liquid  further  reduces  errors 
due  to  superheating,  and  in  this  way  correct  results  may 
be  obtained  with  high-boiling  solvents,  snob  as  aniline 
and  glycerol,  even  in  racno.  Direct  eleetrieal  heating 
lias  also  been  successfully  applied  to  the  separation  of  the 
chlorides  of  sulphur  by  fractional  distillation  at  4  mm. 
pressure,  sulphur  diohloride,  SC1>,  having  been  obtained 
quite  pure. — F.  SODtf. 

INORGANIC— QUANTITATIVE. 

Antimony;     Determination    of    - [in    ores].    M.    F. 

Coolbaugh  and  J.  0.  Betterton.     Mining  World,  Oct.  17, 
1908,  806. 

The  ore  is  decomposed  by  fusion  at  a  low  temperature 
with  S— 10  times  its  weight  of  ammonium  persulphate. 
The  melt  is  extracted  with  20  c.c.  of  hot  hydrochloric, 
acid  (sp.  gr.  1-1).  diluted  to  100  c.c,  heated,  and  the 
antimony  precipitated  as  sulphide,  by  the  passage  of  a 
rapid  stream  of  hydrogen  sulphide  for  15  min.  The 
precipitate  is  filtered  off  and  dissolved  in  40  c.c.  of  con- 
centrated hydrochloric  acid,  together  with  a  little 
potassium  chlorate,  to  ensure  full  oxidation  of  the  arsenic. 
Any  separated  sulphur  is  filtered  off,  two  drops  of  ferric 
chloride  added  as  an  indicator,  and  stannous  chloride 
run  in  drop  by  drop.  All  the  antimony  is  reduced  before 
the  reduction  of  the  iron  commences.  When  the  yellow 
colour  of  the  iron  has  been  discharged,  the  excess  of 
stannous  chloride  is  at  once  destroyed,  to  prevent  the 
reduction  of  any  arsenic,  by  pouring  the  solution  into 
10  c.c.  of  a  saturated  solution  of  mercuric  chloride.  The 
solution  is  diluted  to  500  c.c.  and  titrated  with  standard 
potassium  permanganate.  The  whole  of  the  antimony 
is  readily  precipitated  by  the  hydrogen  sulphide  in  10 — 
15  minutes,  but  the  volume  of  solution  should  not  exceed 
100  c.c.  It  is  advisable  to  have  two  solutions  of  stannous 
cldoride,  a  strong  one  to  combine  with  the  free  chlorine 
liberated  by  the  potassium  chlorate,  and  to  reduce  the 
greater  part  of  the  antimony,  and  a  weaker  solution  to 
finish  the  reduction  so  that  only  a  slight  excess  is  used. 
The  temperature  during  reduction  should  be  about  90°  C. 
Silver,  lead,  bismuth,  arsenic,  and  tin  do  not  interfere. 
but  any  considerable  amount  of  copper  should  be  removed 
by  treating  the  sulphides  with  sodium  sulphide.  The 
time  required  for  a  complete  determination  is  not  more 
than  1£  hours. — F.  R. 

Arsenic  ;    Mereurous  nitrate  as  a  microchemical   reagent 

for    .     G.     Deniges.     Compt.    rend.,     1908,     147, 

744—745. 

The  reagent  is  prepared  by  triturating  10  grms.  of 
crystallised  mereurous  nitrate  with  10  c.c.  of  nitric  acid 
of  sp.  gr.  1-39  and  adding  100  c.c.  of  distilled  water.  The 
arsenical  product  is  transformed  into  a  solution  of  arsenic 
acid  in  water  or  nitric  acid,  and  is  placed  in  small 
drops  on  a  microscope  slide.  It  is  then  carefully 
evaporated  to  dryness,  treated  with  a  drop  of  ammonia 
and  again  evaporated.  On  to  the  centre  of  the  dry 
residue  a  small  drop  of  the  mereurous  nitrate  solution 
is  then  placed  in  such  a  manner  that  the  edges  of  the 
deposit  are  not  touched  by  the  reagent ;  after  allowing 
to  stand  for  two  minutes  the  glass  is  rubbed  with  the 
drawn  out  end  of  a  glass  rod,  within  the  moistened  portion. 
After  standing  for  another  2  minutes,  the  preparation 
is  examined  under  the  microscope,  with  a  magnification 
of  40  to  150  diameters.  If  arsenic  be  present,  (1),  thick 
chiastolites,  (2),  crystallites  which  are  often  arranged  as  twin 
crystals,  and  (3),  almost  colourless  plates  with  rounded 
extremities,  are  formed.  The  presence  of  arsenic  should 
not  be  considered  to  be  proved  unless  all  these  details 
are  observed. — E.  F. 

Cyanide  process  ;    Notes  on  the  solutions  used  in  the . 

K.  Nugel.     See  X. 

ORGANIC— Q  UALITATI VE. 

Tannin  reaction  and   its  applications.     E.    Stiasny.     See 
XIV. 


I, i i mid  fata;    Detection  of  some in  admixture  with 

other  animal  fats.     E.   Polcnske.     See  XII. 

Honey;    Distinction  between   natural   and   artificial 

and  detection  of  sucrose  and  its  decomposition  products. 

I.  Fiehe.     &e'XVIIL4. 

Cellulose  ;     Action    of    ammonium    persulphate    on    . 

II.  New  test  for  oxycellulose.     H.    Ditz.     See   XIX. 

a-Eucaine  and  p-encaine  ;    Distinctive  test  for .      G. 

Caudussio.     See  XX. 

Arsacetine   [sodium   p-acelylaminophenylarsinute] ;    Char- 
acters and  tests  for .     Meister,  Lucius,  und  Briining. 

See  XX. 

Salicyclic  acid  and  derivatives  ;    Detection  of  phenol  and 

cresolinic   acid   in .     H.    Engelhardt   and    H.    W. 

Jones.     See  XX. 

Formaldehyde  ;    New  reaction  of .     F.  Todtenhaupt. 

See  XX. 


ORG  A  NIC—Q  UA  NT  IT  A  TI  VE. 

Oil  of  turpentine  ;    Analysis  of .     Determination  of 

mineral  oil  in  resin  oil.     R.  Adan.     See  XIIIB. 

Tannin  analysis.     J.  Paessler.     See  XIV. 

Malt  and  malt  extracts  ;    Determination  of  diastolic  power 
of .     C.  Wirth  and  C.  J.  Lintner.     See  XVII. 


XXIV.— SCIENTIFIC  &  TECHNICAL  NOTES. 

Radium  ;  Heat  development  of .     E.  v.  Schweidler  and 

V.  F.  Hess.     Monatsh.  f.  Chem.,  1908,  29,  853—862. 

The  quantity  of  heat  given  out  by  a  sample  of  radium 
salt  prepared  from  pitch-blende  residues  (this  J.,  1908, 
917)  was  found  to  be  118  grm.-calories  per  hour  for  1  grm. 
of  metallic  radium.  A  differential  calorimeter  was  used 
for  the  determination,  and  the  possible  error  in  the  value 
obtained  is  stated  to  be  1-4  per  cent. — F.  Sodn. 

Carbon  suboxide.     O.  Diels  and  L.  Lalin.     Ber.,  1908,  41, 
3426—3434. 

In  preparing  carbon  suboxide  (this  J.,  1907,  169),  great 
care  must  be  taken  that  the  malonic  acid  is  thoroughly 
dried,  and  that  the  phosphorus  pentoxide  is  of  good 
quality ;  the  author  has  obtained  as  much  as  20  per  cent, 
of  the  theoretical  yield.  At  a  low  temperature  (dissolved 
in  liquid  sulphur  dioxide)  carbon  suboxide  and  formic 
acid  unite  to  form  an  addition  compound,  of  probable 
formula,  C[ :  C(OH)COOH]2,  which  readily  crystallises, 
and  if  kept  dry  is  fairly  stable  at  low  temperatures.  On 
heating,  it  decomposes,  in  part  regenerating  carbon 
suboxide  and  formic  acid,  in  part  giving  carbon  monoxide 
and  malonic  acid.  Acetic  acid  forms  a  similar  (but  liquid) 
compound,  which  readily  decomposes  with  formation  of 
acetic  and  malonic  anhydrides. — J.  T.  D. 

Colloidal  aluminium  hydroxide  ;    Coagulation  of by 

electrolytes.     S.    Kawamura.     J.    Coll.    Science,    Imp. 
Univ.,  Tokyo,  1908,  25,  Article  8. 

The  author  studied  the  effect  of  different  electrolytes  on 
the  coagulation  of  a  colloidal  solution  of  aluminium 
hydroxide  prepared  by  Crum's  method  (J.  Chem.  Soc, 
1853,  4,  216).  The  method  adopted  consisted  in  observing 
the  alteration  of  the  viscosity  of  the  solution  on  addition 
of  increasing  quantities  of  the  electrolytes ;  coagulation 
was  complete  when  further  additions  of  the  electrolyte 
had  no  perceptible  effect  on  the  viscosity.  The  results 
obtained  are  set  out  in  detail.     The  degree  of  coagulation 


1134 


Cl.  XXIV.— SCIENTIFIC   &   TECHNICAL  NOTES. 


[Nov.  30,  1908. 


was  found  to  increase  in  some  cases  suddenly  and  in  others 
more  gradually  with  increasing  concentration  of  the  added 
electrolyte.  In  accordance  with  Hardy's  rule,  only 
anions  exercised  coagulating  action,  and  the  coagulating 
effect  of  the  anions  increased  rapidly  with  increasing 
valency,  as  indicated  by  Schulze's  rule.  The  final  degree 
of  coagulation  differed  considerably  in  different  oases, 
and  was  apparently  characteristic  of  the  action  of  each 
electrolyte.  The  concentration  of  the  colloidal  solution, 
the  temperature,  and  the  duration  of  the  experiments 
had  no  marked  effects  on  the  general  relations  observed. 

—A.  S. 


Colloidal   ferric   ferrocyanide  ;    Oxydasic   effects   produced 
by .     J.  Wolff.     Compt.  rend.,  1908,  147,  745—747. 

The  author  has  already  shown  (this  J.,  1908,  474,  772) 
that  colloidal  ferric  ferrocyanide  shows  very  similar 
properties  to  the  pcroxydases.  He  has  now  found 
that  in  weakly  alkaline  solutions  it  acts  as  an  oxydase 
on  quinol,  producing  quinhydrone.  The  presence  of  alkali 
is  necessary,  but  the  natural  alkalinity  of  ordinary 
(calcareous)  tap-water,  or  even  of  very  slightly  mineralised 
waters  such  as  Evian  water  is  quite  sufficient  to  promote 
the  action.  The  effect  is  also  produced  if  the  alkali  is 
replaced  by  disodium  phosphate.  The  oxidising  effect 
of  manganese  salts  of  weak  acids  on  quinol  solutions 
described  by  G.  Bertrand  (Ann.  China.  Phys.,  1897) 
is  doubled  in  rapidity  by  the  addition  of  a  quantity  of 
iron  as  ferrocyanide  of  only  one  hundredth  the  weight 
of  the  manganese,  and  the  present  author  also  points  out 
that  such  manganese  salts  show  an  alkaline  reaction. 
He  has  also  found  that  aqueous  solutions  of  manganese 
sulphate,  which  under  ordinary  conditions  are  practically 
inactive,  become  very  active  on  adding  traces  of  pyridine, 
a  base  which  does  not  precipitate  manganese  from  its 
solutions. — E.  F. 


Colloids ;     Organic .     S.     Levites.     Z.    Chem.    Ind. 

Kolloide,     1908,  3,  145—153. 

ORGANIC  colloids  only  show  colloidal  characteristics  in 
aqueous  solution.  Most  natural  organic  colloids  are 
soluble  in  water  only,  if  soluble  at  all.  The  author  has 
found  that  if  an  organic  colloid  is  insoluble  in  a  liquid 
miscible  with  water,  mixtures  of  the  same  liquid  with  water 
often  dissolve  the  colloid,  sometimes  even  more  fi'eely  than 
pure  water.  For  instance,  glutin  is  soluble  in  warm  water 
only,  and  not  at  all  in  pyridine.  In  a  10  per  cent,  aqueous 
pyridine  solution,  glutin  swells  up  without  dissolving  ; 
in  presence  of  20  to  25  per  cent,  of  pyridine,  it  is  readily 
soluble  ;  in  a  60  to  70  per  cent,  pyridine  solution,  it  is 
partly  soluble  in  the  cold  and  completely  on  heating, 
whilst  in  an  80  per  cent,  pyridine  solution  it  is  completely 
insoluble,  even  on  warming  to  (50°  to  70°  C.  Solutions  of 
glutin  in  mixtures  of  pyridine  or  piperidine  and  water  are 
very  viscous;  In  aqueous  solutions  of  ammonia,  glutin 
is  less  soluble  than  in  pure  water.  In  aqueous  solutions  of 
alcohol  and  acetone,  the  solubility  of  glutin  also  increases 
with  the  percentage  of  alcohol  or  acetone  up  to  a  certain 
point,  after  which  it  decreases.  Organic  colloids  differ  from 
inorganic  colloids  in  the  manner  in  which  they  can  be 
"salted  out."  Tim  former  are  coagulated  by  very  small 
quantities  of  electrolytes;  the  latter  require  much  larger 
quantities  of  neutral  salts  for  precipitation,  and  it  is  note- 
worthy that  in  such  cases  many  salts  are  without  action. 
Thus  dextrin  is  precipitated  from  aqueous  solution  by 
concentrated  solutions  of  sulphates  only,  and  not  by  other 

salts,  even  when  they  are  added  until  the  liquid  is  satu- 
rated.     Chemical  considerat  ions  appear  to  inlluencc  these 

relationships;  thus  E.  Fischer  has  shown  thai  polypeptides 
con  hi  in  He'  a.  tyrosine  group  are  precipitated  by  ammonium 

sulphate  solutions,  even  though  of  simple  chemical  con- 
stitution.     Organic     colloids     are     often      coagulated      by 

absorption  of  energj  in  the  form  of  beat,  or  of  other  forms 

of  energy  Such  as  ultra-violet   rays   or   radium   emanation. 

The  albumins  are  coagulated  by  all  these  agencies.    Such 

COagUlatiOn  is  irreversible  and  is  probably  accompanied  by 
chemical  chance.  The  author  curried  out  investigations 
on  purilied  egg-albumin  and  blood-globulin.  "»  o.e.  of 
albumin  solution   were  mixed   with   10  0.0.  of  the  salt   solu- 


tion, heated  very  gradually,  and  the  temperature  observed 
at  which  a  bluish  turbidity  first  appeared  in  the  liquid. 
In  the  case  of  egg-albumin  no  regularities  could  be  observed 
in  the  result,  beyond  the  fact  that  the  temperature  of 
coagulation  increases  steadily  with  the  concentration  of 
the  salt.  Potassium  and  sodium  iodides  and  potassium 
thiocyanate  do  not  produce  complete  coagulation  at  any 
temperature.  In  the  entire  absence  of  electrolytes  the 
albumins  do  not  coagulate.  The  maximum  effect  of  the 
salt  is  soon  reached.  When  higher  concentrations  are 
employed,  the  temperature  of  coagulation  remains  steady 
or  even  falls,  as  in  the  case  of  potassium  thiocyanate.  The 
relation  between  temperature  of  coagulation  and  concen- 
tration of  the  salt  agrees  well,  up  to  certain  concentrations, 

with  Ostwald's  formula:  -  =  KC  ,  where  I  is  the  tem- 
perature of  coagulation,  C  the  concentration  of  the  salt- 
solution,  and  K  and  m  unknown  constants.  The 
temperature  of  coagulation  of  globulin  solutions  was 
found  to  be  considerably  raised  by  even  very  small 
quantities  of  all  the  salts  examined,  and  on  raising  the 
amount  of  the  added  salt,  it  remained  constant  within 
certain  concentrations,  after  which  it  had  a  tendency  to 
fall.— E.  F. 

Caseinales   of   sodium   and   ammonium ;     Dissociation   of 

solutions  of  "  basic  " .     T.  B.  Robertson.    J.  Phvs. 

Chem.,   1908,  12,  473—483. 

In  a  previous  communication  (J.  Phys.  Chem.,  1907,  11, 
542)  the  author  showed  that  neutral  caseinates  (neutral  to 
litmus)  gave  conductivity  results  in  accordance  with 
Ostwald's  dilution-law  for  salts  of  monobasic  acids.  He 
now  shows  from  the  results  of  Sackur's  experiments 
(Z.  physik.  Chem.,  1902,  41,672)  that  the  same  law  applies 
to  "  basic  "  caseinates  (alkaline  to  litmus,  but  neutral 
to  phenolphthalein).  The  suggested  explanation  is  that 
neutral  caseinates  are  "  ampho  salts  "  of  the  type 
NaX+  +  XXOH— ,  whilst  the  "basic"  caseinates  are 
true  salts  of  the  combined  base  (typified  by  the  formula 
Na+  +  XXOH~)  resulting  from  the  addition  of  more 
alkali  to  the  ampho  salts.  The  equilibrium  in  a  solution 
of  a  caseinate  is  not  changed  by  dilution,  but  depends  upon 
the  relative  proportions  of  the  base  and  of  the  casein  in 
the  system,  and  is  probably  of  the  type — 

NaX+  +  HXOH:£Na+  +  HXXOH. 

Contrary  to  the  conclusions  of  Sackur,  the  author  finds 
that,  as  in  the  case  of  weak  polybasic  acids,  only  one 
COOH  group  in  the  casein  molecule  plays  any  appreciable 
part  in  the  neutralisation  of  bases.  The  velocity  of  the 
casein  ion  in  solutions  of  caseinates  is  calculated  from 
Sackur's  results  to  be  15-2  xlO"6  cm.  per  second  for  the 
"  basic  "  sodium  caseinate,  and  9-1  X  10  6  cm.  per  second 
for  the  "  basic  "  ammonium  salt,  with  a  potential  gradient 
of  1  volt  per  cm.  The  amount  of  dissociation  of  both  salts 
is  practically  equal,  the  dissociation  constants  estimated 
from  Sackur's  results  being  0-0499  and  0-0404  respectively. 

— C.  A.  a. 


Viscosily  of  dilute  alcoholic  solutions.     T.  Hirata.     J.  Coll. 
Science,  Imp.  Univ.,  Tokyo,  1908,  25,  Article  5. 

It  has  been  shown  by  Arrhenius  (/.  physik.  Chem.,  1SS7. 
1,  285)  that  the  viscosity  of  dilute  aqueous  solutions  con- 
taining indifferent  dissolved  substances,  can  be  expressed 
by  the  exponential  formula:  z  =  Ar,  when  one  substance 
is  in  solution,  or  :=A'H".  when  two  substances  are 
dissolved  :  A  and  H  are  constants  characteristic  of  the 
substances  dissolved,  at  a  constant  temperature,  and 
./•  and  y  are  the  respective  volume  percentages  of  the 
dissolved  SUbBtances.  The  author  has  studied  the  vis- 
cosities of  alcoholic  solutions  of  acetone,  ether,  carbon 
bisulphide,   ethyl    acetate,    ben/oale.    bromide,   and   iodide, 

methyl  propyl,  and  amyl  alcohols,  benzene,  ohloro- and 
nitro-ben/.ene,  aniline,  glycerol,  and  water.  U  was  found 
that,  except  in  the  ca^e  of  water,  the  formula:  2= A* 
can  be  applied  up  to  12-5  volume  per  cent,  solutions  and 
in    many  instances   up  to  25  vol.   per  cent,  solutions.      Iq 
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__!  yen  to  367,778  yen. 
increase  also     recorded     in     exports    of    menthol, 

but  peppermint   oil    exports  decreased  somewhat,  as  did 
those  of  sulphur. 

[Note.— 20  yen  =  £2  0s.  llfd.j 


Chemical  tradt  oi  India.     Review  of  the  Trade  of  India, 

by    a    W.    E.    Cotton. 

Imports.  The  total  value  of  chemicals  imported  into 
India  in  1097  8  was  Rs.  79*3  lakhs,  against  Rs.  687  lakhs 
in  1906-7.  Bleaching  materials,  disinfectants,  and 
sodium  bicarbonate  all  showed  increases.  Caustic  soda 
advanced  from  Rs.  703  lakhs  to  Rs.  894  lakhs,  owing  to 
the  increasing  demands  of  match  and  soap  factories. 
"  Soda  (other  sorts)"  increased  from  Rs.  1-18  lakhs  to  Rs. 
6*53  lakhs.  Camphor  imports  rose  from  851,049  lb. 
to  1.191.921  lb.,  whilst  values  rose  from  Rs.  22-99  lakhs 
to  Rs.  2705  lakhs,  there  being  a  decline  of  16  per  cent, 
in  specific  value.  Quinine  imports  increased  from 
Rs.  6-28  lakhs  to  Rs.  7-21  lakhs.  A  further  increase  is 
shown  under  aniline  and  alizarin  dyest  tiffs,  from 
11.736.744  lb.  to  12,957.817  lb.  Imports  of  mineral  oils 
amounted  to  Rs.  31545  lakhs,  as  compared  with  Rs.  2427 
lakhs  in  1906—7.  Of  the  total,  kerosene  accounted  for 
78-7  per  cent.  Burmah  oil  represented  492  per  cent, 
of  the  imports  in  1907-8,  as  against  538  per  cent,  in 
1906-7. 

Exports.  Metals,  etc.,  amounted  to  Rs.  91-86  lakhs 
in  1906-7  and  Rs.  105-68  lakhs  in  1907-8.  Of  this, 
manganese  ores  amounted  to  8T3  per  cent.  Saltpetre 
exports  increased  from  353,378  cwt.  to  363,954  cwt., 
with  a  slight  decline  in  specific  value.  Borax  was  exported 
to  the  extent  of  5,247  cwt.  (Rs.  1-08  lakh).  Cinchona 
bark  exports  amounted  to  473,200  lb.,  a  decrease  of 
21,387  lb.,  compared  with  the  previous  year.  The 
exports  of  indigo  amounted  to  32,490  cwt.  in  1907-8, 
as  against  35,102  cwt.  in  the  previous  year,  with  a 
corresponding  fall  in  value.  Myrabolans  increased  by 
28-5  per  cent,  in  quantity  and  34- 1  per  cent,  in  value  ; 
turmeric  exports  also  showed  good  increases,  but  cutch 
declined  slightly,  both  in  quantity  and  in  specific  value. 
Exports  of  oils  increased  from  Rs.  69-86  lakhs  to  Rs.  85-82 
lakhs;  there  were  increases  in  all  the  principal  oils,  viz., 
fish  oil.  lemongrass  oil,  and  mineral  oils,  the  latter  chiefly 
owing  to  increased  exports  from  Burmah.  Vegetable  oils 
declined  slightly,  but  paraffin  wax  increased.  Oil  seeds 
also   increased   considerably. 

[Note— 3    Lakhs  of  rupees =£20,000.] 

Japan ;    Chemical  industry  of .     Chem.   Ind.,   1908, 

31,   690—691.     [T.R.] 

There  were  1326  establishments  carrying  on  chemical 
industries  in  Japan  in  1906,  against  1222  in  1905.  Of 
these,  563  were  ceramic  factories,  7  gas  works,  92  paper 
mills,  181  dye  works,  25  tanneries,  263  explosives  and 
match  factories,  22  artificial  manure  works,  and  84 
chemical  factories.  These  works  employed  62,708 
persons. 

The  match  industry  was  carried  on  in  209  factories 
in  1907,  the  production  of  which  was  valued  at  over 
15  million  yen.  Artificial  indigo  imports  are  still 
increasing,  to  the  exclusion  of  the  natural  j)roduct,  which 
now  only  represents  5  per  cent,  of  the  imports.  Other 
dyestuff  imports  are  practically  the  same  as  before.  Oil 
colours  are  also  stationary,  but  imports  of  paints  for 
submarine  structures  show  an  increase  of  14  per  cent. 
Imports  of  the.  group,  "  chemicals,  drugs,  and  medicines," 
increased  about  80  per  cent,  in  value.  The  chief  articles 
are  ammonium  sulphate,  soda  ash,  sodium  nitrate, 
potassium  chlorate,  potassium  bichromate,  acetic  acid, 
rosin,  antipyrin,  phenol,  boric  acid,  glycerin,  santonin, 
quinine,  and  cocaine.  England  has  the  largest  share 
of  the.se  imports.  Imports  of  soaps  increased  by  220,000 
yen  to  769,255  yen  (toilet  soap  amounting  to  528,520  yen). 


New  Books. 

Royal  Commission  on  Sewage  Disposal.  Supplementary 
volumes  presented  with  the  Fifth  Report  of  the  Com- 
missioners appointed  to  inquire  and  report  what  methods 
of  Treating  and   Disposing  of  Sewage   (including  any 
liquid    from    any    factory    or    manufacturing    process) 
may  properly  be  adopted.     Appendix  VI.  Report  by 
Professor  Letts  and  Dr.   W.   E.   Adeney,  on  the 
Pollution  of  Estuaries  and  Tidal  Waters.     Pre- 
sented to  both  Houses  of  Parliament  by  command  of 
His  Majesty.     Wyman  and  Sons,  Limited,  109,  Fetter 
Lane,  London,  E.C.,  and  32,  Abingdon  Street,  West- 
minster, S.W.  ;    Oliver    and    Boyd,    Tweeddale    Court, 
Edinburgh ;     or    E.    Ponsonby,    116,    Grafton    Street, 
Dublin.     1908.     Price  9s.   7d. 
Quarto   volume   (Blue   Book),   containing  558  pages  of 
subject-matter,    illustrated    with    25    maps    and    charts, 
and  15  plates.     An  alphabetical  index  of  subjects  closes 
the  work.     The  matter  is  classified  as  follows  : — I.  (a), 
Courso  and  nature  of  fermentative  changes  in  polluted 
water    under    continual    aerobic    conditions,     (b),  Course 
of  change  in  distilled  water  polluted  by  known  quantities 
of  organic   substances,   as   Rochelle   salt ;     Rochelle   salt 
and  urea  ;  albumose  ;    asparagin  ;    and  urea,     (c),  Con- 
clusions to  be  drawn  from  these  experiments.     II.  The 
fermentative   changes   occur   in   two    distinct   and 
progressive      stages.       Experiments      with      distilled 
water    polluted     with    known    quantities     of     Rochelle 
salt    and    asparagin.       III.    Conditions   under   which 

NITROGEN  DOES,  AND  DOES  NOT,  APPEAR  AMONGST  THE 
PRODUCTS  OF  AEROBIC  FERMENTATION.  IV.  QUANTITIES 
OF  OXYGEN  ABSORBED,  AND  OF  PRODUCTS  FORMED  ON 
THE  COMPLETION  OF  EACH  STAGE,  CONSTANT  FOR  SIMILAR 
VOLUMES  OF  THE  SAME  POLLUTED  WATER.  V.  CHANGES 
OCCURRING  DURING  THE  SECOND  STAGE  OF  FERMENTA- 
TION— (1),  In  effluents  from  percolating  filter-beds.  (2),  In 
distilled  water  polluted  by  humus  and  ammonium  com- 
pounds. (3),  In  waters  polluted  by  peaty  matters  and 
ammonium  compounds.     VI.  Classification  of  organic 

SUBSTANCES  FOUND  IN  POLLUTED  WATERS  ACCORDING  TO 
THEIR  FERMENTATIVE  PROPERTIES  VII.  DIRECT  ABSORP- 
TION OF  DISSOLVED  OXYGEN  BY  DE-AERATED  WATERS 
AND    BY    DIRECTLY   AND    EASILY   OXIDISABLE    SUBSTANCES. 

VIII.  (1 ).  Influence  of  nitrates  and  nitrites  on  fermentative 
changes  in  polluted  waters.  (2),  Influence  of  manganess 
peroxide  on  fermentative  changes  in  solid  sewage  matters. 

IX.  The  dissolved  oxygen  absorbed  in  each  stage 
of  aerobic  fermentation  compared  with  the  "  OXYGEN 

CONSUMED  "  FROM  ACID  PERMANGANATE.  X.  RATE  OF 
RE-AERATION  OF  FRESH  AND  OF  SALT  WATERS  AFTER 
BEING      DE-AERATED      BY     POLLUTING     MATTERS.       XL    (a). 

Maximum  rate  of  absorption  of  dissolved  oxygen  allowable 
in  tidal  waters.  (6),  Maximum  proportion  of  liquid 
sewage  matters,  which  may  be  discharged  into  tidal 
waters,  &c.  XII.  Standards  for  tidal  waters. 
XIII.  The  aeration  method  of  analysis  and 
apparatus.  XIV.  Relative  capacities  of  fresh 
water  and  of  sea  water  to  bear  pollution  within 
limits  of  fouling. 

Meat  extracts  and  similar  preparations,  including 
studies  of  the  methods  of  analysis  employed. 
U.S.  Department  of  Agriculture.  Bureau  of  Chemistrv. 
Bulletin  No.  114.  H.  W.  Wiley,  Chief  of  Bureau. 
By  W.  D.  Bigelow  and  F.  C.  Cook.  Government 
Printing    Office,    Washington,    U.S.    America.     1908. 

8vo  pamphlet,  containing  56  pages  of  subject-matter 
subdivided  and  classified  as  follows  : — -I.  Chemical  examina 
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tion.  II.  .Meat  extracts.  III.  Meat  juices.  IV.  Yeast 
extracts.  V.  Miscellaneous  preparations.  VI.  Methods 
of  analysis  and  their  discussion.  VII.  Preparation  of 
sample.  VIII.  Moisture.  IX.  Ash.  X.  Separation  of 
organic  and  inorganic  phosphorus.  XI.  Acidity.  XII. 
Nitrogenous  bodies.  XIII.  Total  meat  bases.  XIV. 
Kreatin  and  kreatinin.  XV.  Xanthin  bases.  XVI. 
Ammonia.  XVII.  Succinic  acid.  XVIII.  Ether  extract. 
XIX.  Glycerol.     XX.  Nitrates,  etc. 

Recent  Advances  in  Organic  Chemistry.  By  A.  W. 
Stewart,  D.Sc.,  Lecturer  on  Stereochemistry  in 
University  College.  London,  etc.  With  an  introduction 
by  J.  Norman  Collie,  Ph.D.,  LL.D..  F.R.S.  Longmans, 
Green,  and  Co.,  39,  Paternoster  Row,  London.  1908. 
Price  7s.  6d.  net.     New  York,  Bombay,  and  Calcutta. 

8vo  volume,  containing  269  pages  of  subject-matter, 
6  pages  of  bibliography,  and  an  alphabetical  index  of  names 
of.  authors  and  subjects.  The  treatment  of  the  subject- 
matter  may  be  gathered  from  the  following  classification 
of  the  text : — I.  Main  currents  in  organic  chemistry 
dining  the  last  half  century.  II.  The  Grignard  reaction. 
III.  Asymmetric  syntheses,  and  new  methods  of  producing 
optically  active  compounds.  IV.  The  polyketides  and 
their  derivatives.  V.  The  polymethylenes.  VI.  The 
monocyclic  terpenes.  VII.  The  dicyclic  terpenes  (the 
camphene,  fenchone,  pinene,  and  other  groups).  VIII. 
The  olefinic  terpenes  (Isoprene,  citronellal,  and  the  citral 
group).  IX.  The  synthetic  alkaloids  (the  pyridine, 
pyrrolidine  and  purine  groups).  X.  Some  alkaloid 
constitutions  (the  quinoline  and  isoquinoline  groups). 
XL  The  polypeptides.  XII.  The  chemical  action  of 
light.  XIII.  Some  theories  of  addition  reactions.  XIV. 
Unsaturation. 

An  Organic  Chemistry  for  Schools  and  Technical 
Institutes.  By  A.  E.  Dunstan,  B.Sc,  Head  of  the 
Chemical  Department,  East  Ham  Technical  College. 
Methuen  and  Co.,  36,  Essex  Street,  Strand,  London, 
W.O.     Price  2s.  6d. 

Crown  8vo  volume,  containing  156  pages  of  subject- 
matter,  with  a  frontispiece  and  33  illustrations  in  the 
text.  There  is  an  index  of  subjects.  The  subject- 
matter  is  classified  thus : — I.  Alcohol,  and  its  reactions  ; 
its  formula,  and  its  homologues.  II.  Action  of  acids  on 
alcohol.  III.  Preparation  of  ethyl  acetate.  IV.  Phenol. 
V.  Ultimate  reduction  of  alcohol.  VI.  Partial  oxidation 
of  alcohol.  VII.  Acetic  acid.  VIII.  Amides  and  nitriles. 
IX.  Amines.  X.  Aromatic  amines.  XL  Urea.  XII. 
The  cyanides.  XIII.  Phosphines  and  the  metallo-organic 
derivatives.  XIV.  The  chloracetic  acids  and  derivatives. 
XV.  The  olefines  and  aeetylcnes.  XVI.  Glycol.  XVII. 
Unsaturated  dibasic  acids.  XVIII.  Glycerol  and  its 
derivatives.  XIX.  Carbohydrates.  XX.  Organic  sulphur 
compounds.     XXI.  Nomenclature  of  the  alcohols. 

A  Text-Book  of  Inorcanh:  Chemistry.  By  Dr.  A  P. 
HoLLEMAN,  Professor  ord.  in  the  University  of  Amster- 
dam, etc  Issued  in  Engush  in  co-operation  with 
Sermon  C.  Cooper.  Third  English  Edition.  John 
Wiley  and  Sons.  New  York,  U.S.  America.  1908. 
Price  $2.50. 

■Svo  volume,  containing  502  pages  of  subject -matter,  with 
81  illustrations,  and  an  alphabetical  index  of  subjects. 
There   is  a   chart-  graphically  representing  the   periodic 

variation  of  theatomic  volumes  of  the  elements,  with  their 
atomic  weights:  also  a,  plate  exhibiting  the  spcclra  of 
the    elements.      Tin-    subji  I  I    m.<  I  ter    is    classilied    into    the 

following  principal  groups  :  I.  Introduction.  II.  Physical 
and    chemical    phenomena.     III.    Chemical    operations. 

IV.  The    elements.     [Gases,    metalloids,    and     metals]. 

V.  Compounds  and  mixtures.  VI.  Explanation  of  the 
constant  composition  of  compounds.  Atomic  theory. 
VII.  Chemical  symbols.  VIII.  Stoichiometrical  calcula- 
tions. IX.  Molecular  weight  from  the  measurement  of  the 
depression   of  the  Freezing-point,  and   elevation   of  the 

boiling-point.  X.  Dissociation.  XI.  Eleotrolytic  disso- 
ciation,    xil.     Thermochemistry.     XIII.     Methods     of 


determining  atomic  weights,  etc.  XIV.  Periodic  system 
of  the  elements.  XV.  Salt  solutions.  XVI.  Acidimctry 
and  alkalimetry.  XVII.  Spectroscopy.  XVIII.  The 
unity  of  matter.     XIX.  Electrochemistry.     XX.  Werner's 

extensions  of  the  notion  of  valency. 

Le  Parfum  chez  la  Plante.  Par  Eug.  Charabot  et 
C.  L.  Gattn.  Octave  Doin,  8,  Place  de  FOdeon,  8, 
Paris.     1908.     Price  5  fr. 

Crown  8vo  volume,  containing  392  pages  of  subject- 
matter,  with  21  illustrations,  and  a  bibliographic  index 
(7  pages),  a  botanical  index  (15  pages),  and  a  chemical 
index  (5  pages).  The  general  classification  of  the  work 
is  as  follows  :■ — I.  The  odoriferous  constituents  of  plants. 

II.  Distribution  of  essential  oils  in  the  vegetable  kingdom. 

III.  Distribution  of  odoriferous  compounds  in  the  plant. 

IV.  Formation  and  circulation  of  odoriferous  products. 

V.  Evolution  of  odoriferous  compounds.  VI.  Physiological 
role  of  odoriferous  substances. 

Trade  Relations  of  India  with  the  United  Kingdom, 
British  Possessions,  and  Foreign  Countries. 
Part  I.     The  Tariff  Commission.     Price  3d. 

4to  pamphlet  of  35  pages,  divided  as  follows  : — (A.)  General 
tendencies  of  the  trade  of  India.  (B.)  Import  trade  of 
India.  (C.)  Export  trade  of  India.  (D.)  Character  of 
the  trade  of  India  with  principal  countries  and  the  tariff 
conditions.  (E.)  Relation  of  India  to  Imperial  preference 
and  the  possibilities  of  foreign  retaliation.  (F.)  Growth 
of  Indian  industries.  (G.)  India  and  the  far  East 
generally.     (H.)  Appendix. 

The  Lac  Insect  (Tachardia  lacca),  its  Life  History, 
Propagation,  and  Collection.  By  E.  P.  Stebbing. 
Indian  Forest  Records.  Vol.  I.,  part  17.  Price  Rs.  1.40. 
Government  Printing  Office,  Calcutta. 

This  book  is  divided  into  nine  chapters,  as  follows  : — 
Origin  and  nature  of  lac.  Historical.  Growth  of  the 
industry.  The  lac  insect.  The  food  plants.  Injury 
done  by  the  lac  insect  to  trees.  Enemies  of  lac.  Dis- 
tribution.    Method  of  cultivation  and  propagation. 


Patent   List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,    APPARATUS,    AND    MACHINERY. 

Applications. 

23.720.  Resines.  Process  and  apparatus  for  filtering 
liquids.*     Nov.  5. 

24,158.  Thwaites.  Apparatus  for  treating  liquids  with 
solids.     Nov.  11. 

24,272.  Robertson.     Centrifugal  machines.     Nov.  12. 

24,483.  GrOBSmann.  Method  and  apparatus  for  desic- 
cating .and  in  general  producing  effects  such  as  have 
hitherto  been  obtained  by  filtration  and  pressing.    Nov.  14. 

24,528.  KoJdcwig.     Annular  kilns.*     Nov.  14. 

(  'uMI'I.KTK    Sl'lOCIKICATKINS    A(  CKl'TKl). 

23,888  (1907).  Harrison,  Bate,  and  Perks.  Recovery 
of  volatile  solvents.     Nov.  11. 

26,471  (1907).   Bennis.     Furnaces.     Nov.    18. 

27,391  (1907).  Fowler  and  Medley.  Apparatus  for 
subjecting  gases  or  vapours  to  the  action  of  liquids. 
Nov.  11. 
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27.713  (1907).  Wegener.     Composition    for    preventing 
formation  of  scale  in  steam  boilers.     Nov.  11. 

;!S7l  (1906).  Soo.  d'Exploitation  dea  Appareila  Bateau. 

Centrifugal  pumps  and  blowers.     Nov.  18. 

11,851  (1908).  Semper.     Producing   as   high    tempera- 
tares  as  possible  in  rotary  kilns  heated  by  gas.      Nov.   II. 


II.— FUEL,  GAS,  AND  LIGHT. 

ArrucATioNS. 

23,377.  Goldsmith.  Francombe,  Fletcher,  and  Haskins. 
Artificial  fuel.     Nov.  2. 

23,485.  Stephenson.  Utilisation  of  hydrocarbons  for 
lighting  and  heating.     Nov.  3. 

23,726.  British  Thomson-Houston  Co.,  and  Needham. 
Manufacture  of  filaments  for  incandescent  electric  lamps. 
Nov.  5. 

23,776.  Johnston.  Apparatus  for  use  in  the  manu- 
facture of  coal  gas.  [Addition  to  No.  22,274  of  1907.] 
Nov.  6. 

23,806.  Mauger.  Transforming  alcohol  for  use  as  fuel.* 
Nov.  6. 

23,869.  Broad.  Apparatus  for  producing  gas  for 
lighting  and  heating.     Nov.  7. 

23,923.  Cruikshank.  Mantles  for  incandescent  gas 
lights.     Nor.  9. 

23,992.  Knappich.     See  under  X. 

24,040.  Ware  and  Ware.     See  tinder  III. 

24,070.  Epstein.     Fuel  for  different  purposes.    Nov.  10. 

24,211  and  24,212.  Soc.  Franc.  d'Incandescence  par 
le  Gaz.  Manufacture  of  incandescent  light  filaments. 
[Additions  to  No.  12,720  of  1908.  Fr.  Appls.,  Nov.  12, 
1907.]*     Nov.  11. 

24,332.  Thom  and  Pryor.  Apparatus  for  the  manu- 
facture of  gas.  [Comprised  in  No.  20,102,  Sept.  24,  1908.] 
Nov.  12. 

24,469.  Peck.     Coke  ovens.     Nov.  14. 

Complete  Specifications  Accepted. 

20,223  (1907).  "  Z "  Electric  Lamp  Synd.  (Zerning). 
Manufacture  of  filaments  for  electric  incandescent  lamps. 
Nov.  18. 

5416  (1908).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Filaments  for  incandescent  electric  lamps. 
Nov.  18. 

10,098  (1908).  Ward  and  Stevens.  Filament  for 
electric  glow  lamps.     Nov.  11. 

10,532  (1908).  Machlet.  Preparation  of  carburising 
gas.     Nov.  18. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 
PRODUCTS,  PETROLEUM,  AND 
MINERAL  WAXES. 

Applications. 

23,387.  Andrews.     Treatment  of  tar.*     Nov.  2. 

24,040.  Ware  and  Ware.     Treating  coal  tar  for  use  as 
auxiliary  fuel  in  conjunction  with  coal  or  coke.     Nov.  10. 

IV.— COLOURING  MATTERS  AND  DYESTUFFS. 

Applications. 

23,349.  Newton  (Bayer  und  Co.).     Manufacture  of  azo 
dyestuffs.     Nov.  2. 


23.70ti.  Newton  (Bayer  und  Co.).  Manufacture  of 
brisaso  dyestuffs.     Nov.  5. 

24,435.  Perkin  and  Weizmann.  Manufacture  of  indigo. 
Not.  13. 

Complete  Specifications  Accepted. 

28,104  (1907).  Newton  (Bayer  und  Co.).  Manufacture 
of  anthracene  derivatives.     Nov.  18. 

486  (1908).  Newton  (Bayer  und  Co.).  Manufacture  of 
anthracene  derivatives.     Nov.  18. 

3156  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
anthracene  series.     Nov.  18. 

19,563  (1908).  Ges.  f.  Chem.  Ind.  in  Basel.  Manu- 
facture  of  a  halogen  derivative  of  indigo.     Nov.  18. 


V.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,    AND   FINISHING   TEXTILES,   YARNS, 

AND  FIBRES. 

Applications. 

23,346.  Miiller.  Process  of  loading  silk  and  half-silk.* 
Nov.  2. 

23,655.  Hutchinson,  and  United  Railway  and  Trading 
Co.  Washing  and  other  treatment  of  fibrous  materials. 
Nov.  5. 

23,721.  Turlur.  Apparatus  for  drying  yarns,  fabrics, 
&c.     [Addition  to  No.  19,614  of  1907.]*     Nov.  5. 

23,972.  Newton  (Bayer  und  Co.).  Process  of  printing. 
Nov.  9. 

24,141.  Polack  A.-G.  Superficially  applying  colouring 
matter  to  woven  fabrics,  leather,  etc.  [Ger.  Appl., 
Oct.  20,  1908.]*     Nov.  10. 

24,304.  Rosa.  Liquid  preparation  for  cleaning  silks, 
cottons,  and  other  fabrics.     Nov.  12. 

24,409.  Hall.     Bleaching  machine.     Nov.  13. 

Complete  Specifications  Accepted. 

23,902  (1907).  Sulzbach.     Dyeing  machines.     Nov.  11. 

24,284  (1907).  Wetter  (Knoll  und  Co.).  Dyeing  acetyl- 
cellulose  or  fabrics  made  from  the  same.     Nov.  11. 

28,186  (1907).  Fitchett,  Pegg,  Kershaw,  and  Abell. 
Scouring,  dyeing,  and  analogous  machines.     Nov.  18. 

11,637  (1908).  Johnson  (Hussong  Dyeing  Machine  Co.). 
Dyeing  machines.     Nov.   11. 

15,284  (1908).  Weiss.  Boiling,  washing,  bleaching,  and 
otherwise  treating  textile  materials  in  a  circulating  bath. 
Nov.  11. 


VI.— COLOURING   WOOD,   PAPER,   LEATHER,    &c. 
Application. 
24,141.  Polack  A.-G.     See  under  V. 

VII.— ACIDS,   ALKALIS,   AND   SALTS. 

Applications. 

23,385.  Salpetersiiure  Ind.-Ges.  Manufacture  of  nitric 
acid  from  mixtures  of  nitrogenous  gases  and  water.  [Ger 
Appl.,  Nov.  2,  1907.]*     Nov.  2. 

23,676.  Sarason.  Preparations  for  slowly  liberating 
oxygen.     [Ger.  Appl.,  Nov.  29,  1907.]*     Nov.  5. 
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23,689.  Vournasos  and  Le  Bas.  Manufacture  of  pro- 
ducts from  the  decomposition  of  chlorine  compounds. 
Nov.  5. 

23,889.  Freriehs.     Production  of  ammonia.     Nov.  7. 

23,917.  Millet  and  Mussi.     See  under  XVIIIA 

23,955.  Moeller  (Mueller).  Production  of  nitric  acid 
from  nitrosyl  chloride.     Nov.  9. 

23,990.  Diamond.  Process  for  obtaining  solutions  of 
metallic  salts  free  from  acid.*     Nov.  9. 

24,242.  Barton.  Production  of  lead  oxide  and  treat- 
ment of  rough  litharge  and  the  residues  from  the  pre- 
cipitating white  lead  processes.     Nov.   11. 

24,264.  Kettler.  Manufacture  of  oxygen  compounds 
of  nitrogen.     [Ger.  Appl.,  Nov.  13,  1907.]*     Nov.  11. 

24,336.  Crowther.  Manufacture  of  basic  ferric  sulphate. 
[Addition  to  No.  13,946  of  1907.]     Nov.  12. 

24,345.  Langlet.  Production  of  phosphoric  acid  or 
substances  containing  phosphoric  acid  soluble  in  water 
or  in  citrates  respectively.  [Swed.  Appl.,  Nov.  14, 
1907.]*     Nov.  12. 

24,372.  Miersch.  Manufacture  of  formates  of  alkalis. 
Nov.   12. 

Complete  Specifications  Accepted. 

23,988  (1907).  Harrison  and  Dorman.  Production  of 
tungsten  metal  combinations.     Nov.  11. 

25,202  (1907).  Barbary.  Apparatus  for  ozonising 
liquids.     Nov.    18. 

921  (1908).  Verrier.  Manufacture  of  metasilicate  of 
soda  and  of  its  amorphous  and  crystalline  hydrates. 
Nov.   18. 

1841  (1908).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  cyanides  and  cyanamides. 
Nov.  11. 

14,850  (1908).  Trenzen.  Manufacture  of  plastic  masses 
of  oxide  of  tungsten.     Nov.   18. 


VIII. — GLASS,  POTTERY,  AND  ENAMELS. 

Applications. 

23,461.   Berdel.     Manufacture    of    porcelain    or    china- 
ware  of  low  fusing  grade.*     Nov.  3. 

23,968.  Imiay  (Window  Glass  Machine  Co.).     Drawing 
glass.*     Nov.  9. 

Complete  Specifications  Accepted. 

17,743  (1907).  Marino.       Metallisation      of      vitreous, 
porcelain,  earthenware,  and  like  surfaces.     Nov.  11. 

8838  (1908).  Thomas.     Fireclay    pots   for   melting    the 
materials  used  in  glass  making.     Nov.  11. 

13,830  (1908).  Fuchs.     Production    of    ceramic    prints. 
Nov.  18. 


IX.— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Applications. 

2'.i,lH2.  I  i  n ,.< -iiinid.     Manufacture  of  artificial  marble. 
Nov.  6. 

23,988.   Rhodin.     Manufacture  of  »lag  cement.    Nov.  9. 

24,325.  Aliu, n   and    Parker,     Process  fox   inakinv    jre 
bricks*.     Nov.  12. 


Complete  Specification  Accepted. 

2405  (1908).  Bamber.     Treatment     of     blast     furnace 
si  as.     Nov.  11. 


X.— METALS  AND  METALLURGY. 

Applications. 

23,497.  Sulman.  Separation  of  zinc  from  its  ores  or 
compounds.     [Addition  to  No.  701  of  1908.]     Nov.  3. 

23.528.  Sterne.  Desiccation  of  air  for  use  in  metal- 
lurgical operations.     Nov.  3. 

23.529.  Sterne  (Block).  Desiccation  of  air  for  metal- 
lurgical operations.     Nov.  3. 

23,594.  Von  Schiitz.  Detinning  tin  plate  by  means  of 
chlorine.  [Ger.  Appl.,  Dec.  13,  1907.  Addition  to 
No.  22,337  of  1908.]*     Nov.  4. 

23,643.  Fletcher.  Manufacture  of  steel  and  other 
metals.     Nov.  5. 

23,772.  Wiggin.  Alloy  of  aluminium  and  other  metals. 
Nov.  6. 

23,779.  Scholl-Scholl  and  Dubach.  Soldering  aluminium. 
Nov.  6. 

23,799.  Vickers,  Sons,  and  Maxim,  Ltd.,  and  Dickenson. 
Treatment  of  iron  or  steel.     Nov.  6. 

23,953  and  23,954.  Moeller  (Rosalt).  Extraction  of 
metals  from  their  ores  by  a  wet  process.     Nov.  9. 

23,958.  Jouard.  Cementation  of  iron,  steel,  etc. 
Nov.  9. 

23,992.  Knappich.  Making  coal  gas  more  suitable  for 
welding  purposes.     [Ger.  Appl.,  Nov.  19,  1907.]*    Nov.  9. 

24,007.  Johnson  (Chem.  Fabr.  Griesheim  Elektron). 
Preparation  of  iron  or  steel  for  casting.     Nov.  9. 

24,083.  Durant,  Sulman,  and  Picard.  Treatment  of 
zinc  box  precipitate.     Nov.  10. 

24,089.  Reynolds.     Manufacture  of  steel.     Nov.    10. 

24,244.  Schneider  et  Cie.  Treatment  of  steels  for 
industrial  purposes.     [Fr.  Appl.,  Jan.  25,  1908.]*  Nov.  11. 

24.282.  Winder.     Manufacture  of  steel.     Nov.  12. 

24.283.  Winder  and  Dufty.  Recovery  of  valuable 
metals  from  mill  scale  or  forge  scale.     Nov.  12. 

24,503.  Rogerson  and  Donaldson.  Treatment  of  ores.* 
Nov.  14. 

24,537.  Vivian,  Davies,  and  Grote.  Forming  mineral 
or  like  substances  into  solid  bodies,  briquettes,  etc.  Nov.  14. 


Complete  Specifications  Accepted. 

24,283  (1907).  Schoop.     Welding  or  melting  objects  of 
aluminium.     Nov.  1 1. 

24,875  (1907).  Viol.     Production     of     pure     chromium 
from  commercial  fcrrochromium.     Nov.   18. 

25,087  (1907).   Maehlot.     Case-hardening  iron  and  steel 
articles.    Nov.  18. 

2971  (1908).  Carriek    and     Paftison.     Treating    pyritic 
coppex  and  oioke]  dies.     Nov.  18. 

13,699  (1908).  Torrini  and  Eoffmann.    Converting  iron 

intO  steel.       Nov  .    is. 

16,698   (19(IS).    Carney.       Mamitael  lire      of      steel       from 

chromiferous  pig  iron.     Nov.  1 1. 


Vol.  XXY1I..  Xo.  22.] 


PATENT    LIST: 


1139 


$X— ELECTRO-CHEMISTRY     AND     ELECTRO- 

METALl.l'KCY. 

Al'lM  K    MIONS. 

13,930.  Connor,  Stubbs,  and  Electrolytic  Alkali  Co., 
Ltd.     Electrodes  for  use  in  electrolysis.     Nov.  9. 

24,128.  Cowper-Coles.  Electrodeposition  of  metals. 
Hot.  10. 

24.139.  Gerbing.  Electroplating  articles  of  electrically 
non-conductive  material.     Nov.   10. 

24.224.  Fiedler.  Manufacture  of  plates  for  secondary 
batteries.*     Nov.  11. 

24.355.  Schanli.  Depolarisers  for  .electric  batteries  and 
general  electrolvsis.  [Comprised  in  No.  14,609  of  1908.] 
Nov.  12. 

24.356.  Schanli.  Depolariser  for  electric  batteries. 
[Comprised  in  No.  14,609  of  1908.]     Nov.  12. 

Complete  Specification  Accepted. 
28.132  (1907).  Tate.     Storage  battery  plates.    Nov.  18. 


XII.— FATTY    OILS,    FATS,    WAXES,    AND    SOAPS. 
Applications. 

23,698.  Boult  (Fischer).     Apparatus  for  use  in  manu- 
facturing soap.*     Nov.  5. 

23.725.  Gallati-Grob.     Fluid    washing    and    bleaching 
compound.*     Nov.  5. 

23.744.  Whitehouse.     Production  of  soaps  and  glycerine. 
Nov.  6. 

24.209.  Hoocl  and  Salamon.     Treatment   of   vegetable 
oils.     Nov.  11. 

24.4S4.  Riddle.     Treatment    of    old    grease   from    axle 
boxes,  etc.     Nov.  14. 


XIII.— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c. 

(.4.) — Pigments,  Paints^ 
Complete  Specifications  Accepted. 

8549  (1908).  Heckman.     Pigments.     Nov.    11. 

17.105  (1908).  Rowland    and    Paton.     Paints    or    pre- 
servative compounds  for  marine  use.     Nov.  11. 

(B.) — Resins,  Varnishes. 
Application. 

23,429.  Marks   (Suter).  Varnish    and   the   manufacture 
of  the  same.*     Nov.  3. 

(C.) — India-Rubber. 
Applications. 

23,501.  Joly.     Purification  of  india-rubber.*     Nov.   3. 

23,627.  Hutchinson  and  Milne.     Manufacture  of  vul- 
canised rubber.     Nov.  .">. 

24,003.  Bradley  and  Thew.     Manufacture  of  an  india- 
rubber  substitute.     Nov.  9. 

24.110.   Brosse.     Elastic  and  supple  material.*  Nov.  10. 


Complete  Specification  Accepted. 

26,852  (1907).  Suhr.  Manufacture  of  an  insoluble, 
elastic,  and  plastic  substance,  suitable  for  use  as  a  sub- 
stitute for  india-rubber.     Nov.  18. 


X  i  \\_ TANNING,   LEATHElt,   GLUE,   SIZE,   &c 

Complete  Specifications  Accepted. 
13,517  (1908).  Petrie.     Treatment  of  leather.    Nov.  18. 
21,091  (1908).  Guilleteau.     Artificial  leather.    Nov.  18. 

XV.— MANURES,  &c 

Application. 

24,374.  Cuming.     Fertilising    compounds.     Nov.    12. 

Complete  Specification  Accepted. 

13,198  (1908).  Thompson  (Engle,  Walker,  and    Main). 
Method  of  making  fertilisers.     Nov.  11. 


XVIII.^-FOODS  ;    SANITATION,  WATER 
PURIFICATION  ;  AND  DISINFECTANTS. 

(A.) — Foods. 

Applications. 

23,585.  Sleeman.     Digestive  ferment.     Nov.  4. 

23,693.  Ingle.     Dietetic  preparation.     Nov.  5. 

23,917.  Millet    and    Mussi.     Alimentary   or   nourishing 
ferruginous  salt.*     Nov.  7. 

Complete  Specification  Accepted. 

16,363  (1908).  Heid.     Pickling   grain,    i.e.,   treating   it 
with  disinfectants.     Nov.  18. 

(B.) — Sanitation  ;    Water  Purification. 

Applications. 

23,651.  Morrison  and  Warren.     Appliances  for  use  in 
treating  sewage  effluent,  etc.     Nov.  5. 

23,668.  Koch.     Apparatus  for  purifying  sewage  water.* 
Nov.  5. 

Complete  Specifications  Accepted. 

25,"362  (1907).  Losange.   Biological  purification  of  waste 
water  and  sewage.     Nov.  11. 

9656  (1908).  Losange.     Biological  purification  of  waste 
water  and  sewage.     Nov.  11. 

(C) — Disinfectants. 

Complete  Specification  Accepted. 

6783  (1908).  Dame.     Solid  disinfectant  soluble  in  water. 
Nov.  11. 


XIX.— PAPER,  PASTEBOARD,  &c 

Applications. 

-3,802.       range.     Manufacture  of  paper.     Nov.   6. 

23,947.  Gunn.     Bleaching    pulp    used    in    the    manu- 
facture of  paper.     Nov.  9. 

24,131.  Herz.     Treatment    of    waste    printed     paper.* 
Nov.   10. 
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XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

23,330.  Sorger.    Manufacture  of  therapeutically  valuable 
iron  salts.*     Nov.  2. 

24,072.  Hoffmann-La  Roche  und  Co.      Guaiacol  com- 
pounds.    [Ger.  Appl.,  Oct.  5,  1908.]*     Nov.  10. 

24,428.  Newton   (Bayer  und  Co.).     Manufacture   of   a 
new  pharmaceutical  compound.     Nov.  13. 

Complete  Specifications  Accepted. 

24,806  (1907).  Schmitz      und      Co.      Manufacture     of 
boi-neol  from  isoborneol.     Nov.   11. 


25,458  (1907).  Klein.  Production  of  cantharidinic  acid 
derivatives  containing  iodine  and  mercury.     Nov.  18. 

28,536  (1907).  Newton  (Kentucky  Tobacco  Products 
Co.).  Treatment  of  tobacco  stems  and  other  tobacco 
material  for  recovering  products.     Nov.  11. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Complete  Specification  Accepted. 

11,341  (1908).  Bremer  Trockenplattenfabr.   B.   Klatte. 
Photographic  dry  plates.     Nov.  18. 


Journal  of  the  Society  of  Chemical  Industry. 
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DECEMBER    15,  1908. 


No.  23,  Vol.  XXVII. 


Journal  and  Patent  Literature. 

Patent  Specifications  may  be  obtained  by  post  by  remitting  as  follows: — 

En.>lL<h.—$<l.  each,  to  the  Comptroller  of  the  Patent  Office,  C.  N.  Dalton,  Esq.,  Southampton  Buildings,  Chancery  Lane,  London,  W.C- 

Untied  Statts. — h<.  each,  to  the  Secretary  of  the  Society. 

Frmeh.—l  fr.  25  c.  each,  to  Belin  et  Cie..  56,  Rue  des  Francs-Bourgeois,  Paris  (3e.). 

Gtrman— 1  mark  each  (with  full  particulars),  to  Kaiserlich  Patentunt,  Berlin,  Germany. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patent.-. 

Drying  machines;    Centrifugal .     J.  W.  Macfarlane, 

Cathcart,  and  R.  Williamson,  Motherwell.     Eng.  Pat. 
•23.362.  Oct.  23,  1907. 

The  regulation  of  the  water  supply  to  the  turbine  in 
direct  water-driven  centrifugal  machines  is  effected  by  a 
governor  which  is  secured  to  an  upward  extension  of  the 
spindle  of  the  machine,  or  is  actuated  by  gearing  attached 
to  this  extension.  A  modification  is  claimed  in  which 
the  governor  is  located  below  the. bearing  which  carries 
the  weight  of  the  machine  and  is  connected  to  the  throttle- 
valve  by  a  rod  passing  through  the  bore  of  the  spindle. 

— W.  H.  C. 

Pasteurising  apparatus.     Eng.  Pats.  6351  and  8084,  1908. 
See  XVIII4. 

Concentrating  lyes  with  two  or  more  evaporators  arranged 
in  series  by  which  the  liquid  is  evaporated  under  a  pressure 
decreasing  by  stages.  0.  Venter,  Chemnitz,  Germany. 
Eng.  Pat.  27.645,  Dec.  14,  1907.  Under  Int.  Conv., 
Sept.  20,  1907. 


The  liquid  to  be  concentrated  is  pumped  by  the  pump,  13, 
through  the  preheater,  10,  and  passes  on  by  the  pipe,  14, 
into  the  distributing  vessel,  16,  of  the  first  evaporator. 
This  consists  of  a  horizontal  cylinder,  1,  within  which  the 
double  series  of  heating  and  evaporating  pipes,  2,  are 
placed.  Each  pipe,  2,  consists  of  a  steam  chamber,  17, 
connected  at  one  end  with  a  steam  supply  chest,  and  at 
the  other  end  with  an  exhaust  steam  chest.  Above  the 
steam  chamber,  17,  is  a  heating  trough,  18,  having  per- 
forations, 19.  The  liquid  flows  from  the  distributing 
vessel,  16,  into  the  upper  heating  troughs,  18,  and  is  heated 


to  boiling.  It  then  passes  through  the  perforations,  19, 
and  trickles  over  the  outer  surface  of  the  steam  chamber,  17, 
and  is  partially  vaporised,  its  temperature  being  thereby 
lowered.  The  liquid  which  drips  from  the  top  pipe, 
collects  in  the  heating  trough  of  the  second  pipe,  is 
reheated  to  boiling  and  again  trickles  over  the  steam 
chamber.  From  the  lowest  pipe  the  concentrated  liquid 
drips  into  the  collecting  trays,  20,  and  flows  from  thence 
by  the  pipe,  21,  22,  to  the  pressure  vessel,  23,  by  which 
it  is  elevated  to  the  supply  tank  of  the  next  evaporator, 
which  is  of  similar  construction.  The  steam  enters  by 
the  pipe,  5,  and  passes  to  the  steam  chest  at  one  end 
of  the  pipes,  2,  and  the  exhaust  is  conveyed  away  from 
the  exhaust  steam  chest,  at  the  other  end  of  the  pipes. 
From  the  lower  part  of  the  steam  chest,  a  pipe,  7,  conveys 
steam  through  a  water  separator,  8,  and  the  pipe,  9,  to 
the  coil,  11,  of  the  preheater,  10.  Another  branch,  38, 
conveys  steam  from  the  pipe,  5,  to  the  steam  space,  35. 
The  vapour  given  off  in  the  vessel,  1,  which  is  under  a 
plus  pressure,  passes  by  the  pipe,  42,  to  the  steam  cbest 
of  the  next  evaporator.  Any  water  condensing  on  the 
interior  surface  of  the  cylinder,  1,  is  conveyed  away 
through  the  trap,  40.  The  steam  box,  35,  prevents  any 
condensation  taking  place  immediately  above  the  heaters. 
Two  or  more  evaporators  may  be  employed  in  series, 
being  so  arranged  that  the  pressure  remains  constant  in 
each,  but  gradually  decreases  from 
vessel  to  vessel  to  the  last,  which  is 
not  enclosed,  and  is  at  atmospheric 
pressure. — W.  H.  C. 

Liquids  ;  Device  for  heating  or  vaporis- 
ing  .  Deutsche  Continental- Gas. 

Ges.  and  F.  Mucke.  Fr.  Pat,  391,380, 
May  9,  1908. 

The  claim  is  for  a  tubular  heater  the 
tubes  of  which  are  vertical  and  have  a 
crescent-shaped  cross-section  in  order 
to  offer  a  greater  heating  surface. 
The  tubes  are  grouped  in  a  series  of 
concentric  rings,  the  concave  sides  of 
the  tubes  being  turned  in  opposite  di- 
rections in  alternate  rings. — W.  H.  C. 

Filter-press.    L.A.Philippe.    Fr.  Pat. 
391,646,  Sept.  2,   1907. 

The  claim  is  for  a  washing  press  with 
a  light  metal  frame  and  plates  of 
wood  or  other  suitable  material,  for 
use  at  comparatively  low  pressures. 
The  plates  are  pressed'  together  by  four 
screws  at  one  end  of  the  press, 
arranged  in  pairs,  one  above  the 
other,  and  passing  through  cross  bars 
which  can  be  rotated.  When  it  is  necessary  to  open 
the  press,  a  few  turns  are  given  to  the  screws  and  each 
pair  is  then  tilted  so  that  the  plates  can  be  moved. 

— W.  H.  C. 

Gaseous  mixtures;    Separating   the  components  of . 

E.  Mazza,  Turin,  Italy,  and  C.  de  Murrieta,  London. 
Eng.  Pat,  11,546,  May  27,  1908. 

The  gaseous  mixture  is  compressed  and  allowed  to  enter, 
as  indicated  by  the  arrows,  a,  b,  at  the  point,  a',  into  the 
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annular  space,  C,  formed  by  two  concentric  cylinders, 
A,  B.  The  potential  energy  of  the  compressed  gas  is 
transformed  into  kinetic  energy  in  the  annular  space,  C, 
and  the  centrifugal  force  which  is  set  up,  causes  the  denser 
gaseous  particles  to  accumulate  in  the  outer  layers  on  the 
side  next  to  B.  After  traversing  the  annulus,  C,  the  gases 
arrive  at  the  partition,  R,  and  escape  through  the  openings, 
F,  L,  on  opposite  sides  of  the  annulus,  the  portion 
escaping  at  F,  being  richer,  and  that  escaping  at  L,  poorer 
in  the  denser  gaseous  particles. — W.  H.  C. 

Mixing  of  liquids  ;    Processes  for  the and  apparatus 

applicable  thereto.  Ados  Ges.m.b.H.  and  0.  Matzerath, 
Aaehen,  Germany.  Eng.  Pat.  14,686,  July  10,  1908. 
Under  Int.  Conv.,  July  13,  1907. 

Thts  process  is  especially 
suitable  in  cases  where  the 
saturation  of  the  surface 
layer  of  an  absorbing  liquid 
takes  place  readily.  The 
apparatus  consists  of  a 
mixing  vessel,  a,  connected 
to  a  second  vessel,  c,  by 
means  of  a  tube,  b.  The 
top  of  a  is  closed  and  when 
pressure  from  a  suitable 
source  is  applied  to  the 
surface  of  the  liquid,  the 
latter  is  forced  through  the 
fine  opening,  /,  in  the  con- 
necting tube  and  so  into  c. 
When  the  pressure  is  re- 
leased, the  flow  is  reversed, 
and  the  liquid  issues  on  to 
the  surface  of  that  in  a. 
Instead  of  the  rigid  tube, 
b,  d,  e,  a  flexible  connection 
may  be  used,  and  the  liquid  caused  to  flow  under  the 
action  of  gravity  by  alternately  raising  and  lowering  the 
second  vessel.  The  fine  opening  may  be  made  with  a 
non-return  valve  or  placed  within  a  bv-pass  tube. 

— C.  J.  G. 

Distilling  apparatus;    Continuous .     E.    Wernecke 

Ger.  Pat.  201,372,  April  28,   L907. 
Tm:  still  is  heated  by  direct   fire,  and  is  provided  around 

its  inner  surface  with  annular  t  roughs  or  gutters  tor  holding 
the  liquid  to  lie  distilled.  The  still  is  of  inverted  conical 
shape,  so  that  the  size  of  the  troughs  diminishes  trom  the 
uppermost  one  downwards  :  the  troughs  are  formed  by 
means  of  removable  flanges  attached  to  the  wall  of  the 

still.  Outlets  arc,  provided  at  dillcrcnt  heights  so  that 
vapours  of  different  density  can    he   withdrawn  separately 

from  the'  still.  Hitherto,  wrought-iron  stills  have  been 
used  for  petroleum  and  coal  tar.  and  oast-iron  stills  for 
lignite  tar,  the  difference  being  due  to  the  i.nt  thai  with 
products  yielding  a  large  proportion  <>t  residue,  large  stills 


must  be  used,  whilst  with  products  yielding  larger  pro- 
portions of  volatile  substances,  smaller  stills  are  available. 
The  apparatus  described  above  can  be  adapted  to  both 
cases  and  can  be  constructed  of  cast  iron. — A.  S. 

Condensing  vapours ;    Means  for  withdrawing  and, . 

C.  B.  Lowry,  Lexington,  Ky.,  and  R.  Bernhard,  Chicago. 
111.     U.S.  Pat.  902.097,  Oct.  27,  1908. 

The  space  from  which  the  vapours  are 
to  be  withdrawn,  is  connected  to  the 
upper  end  of  the  cylinder,  4.  Water 
is  supplied  to  the  interior  of  the 
cylinder  by  the  pipe,  7,  having  a 
hood,  8,  at  the  upper  end,  and 
a  series  of  rings  of  perforations  at 
intervals,  as  shown  .at  9,  13,  etc. 
Funnels,  10,  projecting  inwards  from 
the  cylinder  are  arranged  below  each 
ring  of  perforations,  and  conical 
deflectors,  12,  are  fixed  on  the  pipe, 
7,  just  below  the  funnels  and  above 
the  perforations.  The  vapours  pass 
down  the  cylinder  and  are  compelled 
by  the  funnels  and  deflectors  to  pass 
through  successive  showers  of  water 
spray  with  the  residt  that  they  are 
cooled  and  condensed  and  leave  the 
vessel  at  the  bottom  along  with  the 
water.— W.  H.  C. 

Centrifugal  machine  for  nitrating,  impregnating,  degreasing, 
etc.     Gebr.  Heine.     Ger.  Pat,  202,489,  Feb.  12,  1907. 

The  essential  feature  of  the  machine  consists  in  the 
provision  of  an  impermeable  bowl  surrounding  the  ordinary 
perforated  cage,  the  two  being  provided  with  adjustable 
connecting  devices,  so  that  they  can  be  rotated  together, 
or  the  inner  cage  rotated  alone  as  desired.  For  instance 
in  the  process  of  nitration,  the  two  bowls  are  rotated 
together,  but  when  nitration  is  complete,  the  inner  cage 
is  disconnected  and  rotated  alone  at  a  higher  speed. — A.  S. 

Vacuum  ;    Process  and  apparatus  for   the   production  of 

a .     S.    Benko,    Budapesth,    Austria.     Eng.    Pat. 

8956,  April  24,  1908. 

See  Fr.  Pat.  387,159  of  1908  ;  this  J.,  1908,  795.— T.  F.  B. 

Liquid  separators  ;  Centrifugal .  G.  Barker,  Birming- 
ham. From  Albaugh-Dover  Co.,  Chicago.  Eng.  Pat, 
11,385,  May  26,  1908. 

See  Fr.  Pat.  390,615  of  1908  ;  this  J.,  1908,  1128.— T.  F.  B. 

Kilns  heated  by  gas  ;   Process  and  apparatus  for  producing 

as  high  temperatures  as  possible  in  rotary  .     M.  (!. 

Semper,    Weferlingen,    Germany.     Eng.     Pat.     11.851, 
June  1.  1908. 

See  Fr.Pat.  390,586  of  1908  ;  this  J.,  1908,  1101.— T.  F.  B. 

Drying  machine.  J.  Black  and  A.  H.,  H.,  and  A.  B. 
Lennox.  Newcastle  on  Tyne.  U.S.  Pat.  902,931, 
Nov.  3,  1908. 

See  Eng.  Pat,  24,295  of  1907  ;  this  J.,  1908,  885.— T.  F.  B. 

Mixing    liquids    and    gases ;     Apparatus    for .     B. 

Leusohner,    Dresden,    Germany.     U.S.    Pat.    903,297, 
Nov.  10,  1908. 

See  Eng.  Pat.  5189  of  1907  ;  this  J.,  1907,  1189.— T.  F.  B. 

(, 'fixes  inn!  liquids  ;    Apparatus  for  producing   interactions 

between .     II.   toppers,  Essen  on  Ruhr,  Germans-. 

U.S.  Pat.  003,483,  Nov.  10,  1908. 

See  Eng.  Pat.  25.507  of  1906  ;  this  J.,  1907,  815.— T.  F.  B. 

Distilling  column.      R.    Vallat,    Assignoi    to   G.   A.    Pfizer, 

Paris.     U.S.  Pat.  003,636,  Nov.  10.  1908. 
SeeFi.  Pat. 376,872 of  1!)<>7:  this. I.,  L007,  1040.— T.  F.  B. 

Distill  tin/   or   recti  ji/inq   column.      1!,    Vallat,    Paris.      U.S. 

Pat.  003,687,  Nov.  10,  1908. 
See  Fr.  Pat,  387,558  of  1908  ;  this  J.,  1908,  871 — T.  P.  B. 
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carbonisation  in  vertical  retorts;  Advantages,  of — - — . 
EL  KSrtmg  and  Geipeit.  J.  Gas  Lighting,  1908,  104. 
404 — 106. 

The  authors  have  compared  the  cost  of  producing  a 
mixture  of  coal-gas  and  water-gas,  obtained,  in  the  one 

case,  by  the  admission  of  steam  to  vertical  retorts,  and 
in  the  other  by  the  subsequent  addition  of  water-gas 
prepared  in  a  separate  apparatus  to  coal-gas  produced 
in  vertical  or  inclined  retorts  worked  dry.  They  conclude 
that  it  is  much  more  profitable  to  use  the  wet  process 
and  for  the  following  reasons.  The  coke  in  the  wet 
process  leaves  the  retorts  at  a  lower  temperature  than 
that  from  the  dry  process.  This  difference,  about  250°  C, 
is  accounted  for  by  the  fact  that  a  portion  of  the  heat 
of  the  coke  is  utilised  to  form  water-gas  which  is  con- 
sequently produced  without  the  use  of  a  further  quantity 
of  coke  to  supply  the  heat  necessary  for  the  reaction  when 
it  is  carried  on  in  a  separate  apparatus.  Part  of  the 
carbon  deposited  on  the  interior  surface  of  the  retorts 
is  utilised  to  produce  water-gas  in  the  wet  process  ;  this 
effects  a  twofold  economy,  as  it  reduces  the  quantity  of 
coke  required  and  saves  a  certain  amount  of  scurfing. 
To  produce  approximately  the  same  volume  of  mixed  gas, 
15  furnaces  are  required  b}7  the  wet  process  against  14 
furnaces  and  a  water-gas  plant  by  the  dry  process.  The 
extra  furnace  costs  considerably  less  in  the  first  instance 
and  for  repairs  and  upkeep  than  the  water-gas  plant, 
and  the  labour  for  operating  it  is  also  less.  With  an 
annual  production  of  4  million  cubic  metres  of  water-gas, 
the  saving  resulting  from  the  adoption  of  the  wet  process 
is  estimated  at  M46.300.—  W.  H.  C. 

Hydrogen  from  water-gas  ;  Industrial  preparation  of . 

I.  Bay.  Monit.  Scient.,  1908,  22,  727—730. 
Three  processes  have  been  proposed  for  the  production 
of  hydrogen  from  water-gas.  In  the  first  (Frank ;  Fr. 
Pat.  371,814 ;  this  J.,  1907,  408)  the  water-gas  is  dried 
and  passed  over  calcium  carbide  at  a  temperature  above 
300°  C. ;  the  carbon  dioxide  and  monoxide  react  with  the 
carbide  forming  calcium  oxide  and  carbonate  and  carbon, 
whilst  the  nitrogen  goes  to  form  calcium  cyanamide. 
In  order  to  partially  remove  the  carbon  monoxide  and 
dioxide,  the  water-gas  may  be  first  passed  through  solvents 
of  these  gases,  or  it  may  be  strongly  cooled  to  liquefy 
the  monoxide  and  solidify  the  dioxide,  or  again  it  may 
be  completely  liquefied  and  the  hydrogen  separated  by 
fractionation.  Jouve  and  Gautier  (Fr.  Pat.  372,045 ; 
this  J.,  1907,  401)  propose  to  pass  the  gas  through  a  porous 
partition,  e.g.,  unglazed  porcelain,  in  order  to  separate 
the  gas  by  reason  of  the  more  rapid  passage  of  hydrogen 
through  the  partition  ;  it  is  stated  that  the  percentage 
of  carbon  monoxide  is  reduced  from  45  to  8  per  cent. 
by  a  single  passage  through  such  a  partition.  In  the  third 
process  (Cie.  des  Gaz  de  Lyon,  Fr.  Pat.  375,164  ;  this  J., 
1907,  863)  it  is  suggested  that  the  water-gas  should  be 
passed,  together  with  steam,  over  ferric  oxide  at  a  tem- 
perature of  400° — 500°  C.  ;  most  of  the  carbon  monoxide 
is  thus  converted  into  the  dioxide,  which  is  removed  by 
solution  in  water  under  pressure  ;  after  one  such  treatment, 
a  water-gas  consisting  of  hydrogen,  45  per  cent.  ;  carbon 
monoxide,  45  per  cent.  ;  carbon  dioxide,  7  per  cent. ; 
nitrogen,  3  per  cent.,  is  converted  into  a  gas  containing 
hydrogen,  85-4  per  cent.  ;  carbon  monoxide,  9-4  per  cent.  ; 
nitrogen,  5-2  per  cent.,  which  can  be  utilised  directly. 

— T.  F.  B. 

Methane  ;   Synthesis  of .     Direct  union  of  carbon  and 

hydrogen.  W.  A.  Bone  and .  H.  F.  Coward.  Chem. 
Soc.  Proc,  1908,  24,  222. 
The  authors  describe  experiments  which  demonstrate 
the  formation  of  large  quantities  of  methane  when  less 
than  0-1  grm.  of  sugar- charcoal  (highly  purified  by  pro- 
longed ignition  in  dry  chlorine,  first  of  all  at  700°  and  then 
at  1100°  C.)  is  heated  in  a  stream  of  pure  dry  hydrogen 
to  between  1100°  and  1200°  C.  in  an  apparatus  similar 
to  that  used  by  Bone  and  Jerdan  in  1897.  In  two  separate 
•experiments,  the  yields  of  methane  (namely,   1370  c.c. 


and  125-5  c.c.  at  0e  and  760  nun.  from  00995  and  0-092  grm. 
of  carbon  respectively)  were  as  much  as  73  per  cent,  of 
those  theoretically  obtainable,  the  remainder  of  the 
methane  being  lost  by  unavoidable  oxidation  or  decom- 
position in  contact  with  the  intensely  hot  walls  of  the 
porcelain  'tube  in  which  the  carbon  was  heated.  In  one 
group  of  four  experiments,  the  formation  of  altogether 
42:2  c.c.  of  methane  from  0-30(5  grm.  of  carbon  was  demon- 
strated. The  authors  thercforeeonsider  that  the  synthesis 
of  methane  from  its  elements,  as  originally  carried  out 
by  Bone  and  Jerdan  in  1897  and  1901,  is  fully  confirmed 
(see  this  J.,  1901,  696). 

Goal  dust  experiments.     Times,  Eng.  Suppl.,  Nov.  25,  1908. 
[T.R.]    *" 

A  series  of  tests  has  been  carried  out  in  the  new  experi- 
mental station  in  connection  with  the  Lievin  coal  mines, 
Pas  de  Calais,  France.  The  testing  gallery  consists  of  the 
main  explosion  chamber,  the  imperviousness  of  which  is 
assured  by  means  of  partitions  or  diaphragms  formed  of 
waxed  packing  paper.  Li  continuation  of  this  first  chamber 
there  is  a  gallery,  constructed  of  reinforced  concrete,  the 
reinforcement  of  which  consists  of  steel  bars  30  mm.  in 
diameter.  Beyond  this  there  is  a  further  gallery,  timbered 
in  the  same  way  as  a  colliery  working.  The  length  of  this 
at  the  present  time  is  75  metres,  but  it  will  ultimately  be 
extended  to  500  metres,  and  lateral  workings  will  be  added 
in  such  a  way  as  to  reproduce  as  nearly  as  may  be  possible 
the  conditions  existing  in  a  coal-pit.  An  observation 
chamber,  well  screened  or  guarded,  annexed  to  the  testing 
galleries,  will  enable  a  distant  view  to  be  obtained  of  the 
effects  of  the  explosions.  The  explosions  are  caused  by 
electricalty-fired  cannon. 

Practical  working  tests. — 1.  In  an  atmosphere  containing 
450  grms.  of  dust  per  cubic  metre,  320  grms.  of  the  explosive 
known  as  "  grisoutine-couche  "  (fire-damp  allayer)  were 
fired  without  causing  the  dust  to  become  ignited.  Previous 
tests  made  with  still  larger  quantities  of  this  explosive 
had  led  to  similar  results. 

2.  The  same  experiment  conducted  with  80  grms. 
of  dynamite-jelly  cauced  a  violent  explosion,  by  which 
fiames  and  smoke  were  ejected  beyond  the  testing  gallery. 
The  speed  of  flame  propagation  reached  80  metres  per 
second. 

3.  The  experiment  was  repeated,  only  the  dynamite 
was  caused  to  act  on  a  mixture  of  atmospheric  air  con- 
taining 10  per  cent,  of  fire-damp.  The  explosion  in  this 
case  was  still  more  violent.  The  fire-damp  does  not, 
however,  add  to  the  length  of  the  flame,  but  increases 
the  rapidity  of  its  transmission. 

4.  Trials  were  made  in  a  similar  way  with  a  dust-laden 
atmosphere,  this  dust  containing  either  40  per  cent,  of 
ashes  or  consisting  of  a  powdered  incombustible  schist. 
The  after-explosive  action  no  longer  takes  place  with  dust 
of  this  character,  even  if  dynamite  is  used.  Most  of  the 
mines  have  air  highly  charged  with  dust  of  this  nature,  and 
in  all  cases  it  is  easy  to  bring  about  this  state  of  things 
artificially.  This  would  be  a  safer  proceeding  than  the  sug- 
gested system  of  watering  in  the  case  of  a  large  number  of 
mines. 

Patents. 

Fuel.     T.  Parker,  London.     Eng.  Pat.  18,856,    Aug.    21, 

1907. 
The  claim  is  for  a  method  of  carrying  out  the  process 
described  in  Eng.  Pat.  14,365  of  1906  (this  J.,  1907,  1130) 
and  consists  infusing  fine  coal  or  slack  with  which  long 
vertical  retorts  are  completely  filled,  so  that  during  the 
carbonisation  the  charge  is  compressed  by  its  own  weight 
and  a  hard,  dense  fuel  of  uniform  character  is  produced. 

— W.  H.  C. 

Fuel ;   Manufacture  of  briquettes  for .     J.  P.  Nelson, 

London.  Eng.  Pat.  15,086,  July  16,  1908. 
About  36  parts  of  Cardiff  steam  coal  and  57  parts  of 
anthracite  small  coal  are  ground,  mixed,  and  steamed 
to  the  requisite  temperature.  The  mixture  is  then  placed 
in  a  heater  in  which  about  2  parts  of  mineral  or  vegetable 
pitch  and  4  parts  of  evaporated  or  distilled  gas-tar,  pre- 
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viously  boiled  by  direct  fire  have  been  mixed  with  £  to 
2£  parts  of  powdered  lime.  After  thorough  mixing  and 
heating,  the  whole  mass  is  cooled  and  is  then  compressed 
iDto  briquettes. — W.  H.  C. 

Heat  and  gas  ;    Production  of under  pressure.     A. 

Lang.  Karlsruhe,  Germany.     Eng.  Pat.  23,524,  Oct.  24, 

1907. 
A  mixture  of  aluminium  or  other  suitable  metallic  powder 
with  oxides  or  sulphides,  which  when  ignited  will  burn 
non-explosively  without  access  of  air,  is  associated  with  a 
compound  which  will,  on  heating,  evolve  a  combustible 
gas,  or  one  capable  of  supporting  combustion.  The 
mixture  is  ignited  and  the  mixture  of  gases  evolved  is 
either  used  as  a  heating  agent  or  in  the  cyhnder  of  an 
engine. — W.  H.  C. 

Goal-gas  ;    Apparatus  for  use  in  the  manufacture  of . 

A.  A.  Johnston,  Brentford.     Eng.  Pat.  22,274,  Oct.  9. 

1907. 
Inclined  or  horizontal  retorts  for  the  manufacture  of 
coal-gas  are  formed  of  considerable  depth  vertically  as 
compared  with  their  width  horizontally.  Undercut  lips 
or  projections  or  ridges,  which  extend  the  whole  length 
of  the  retorts,  are  formed  on  the  inner  side  of  either  one 
or  both  side  walls.  These  ridges  serve  as  gas  channels 
to  convey  the  gas  away  from  the  coal  practically  as  fast 
as  it  is  generated.  As  an  alternative  method,  inclined, 
shielded  orifices  are  formed  in  the  inner  wall  of  the  retort 
connected  to  outlet  passages  parallel  to,  and  of  similar 
section  as,  the  retorts,  for  the  rapid  conveyance  away  of 
the  gas.— W.  H.  C. 

Gas  ;    Means  for  producing  inflammable  — — .     J.   Scul- 
thorpe,  Liverpool.     Eng.  Pat.  25,279,  Nov.  14,  1907. 

A  mixture  in  suitable  pro- 
portions of  water  and  an 
oil  containing  not  less  than 
70  per  cent,  of  unsaturated 
hydrocarbons,  either  with 
or  without  saponified  oleine, 
is  introduced  through  the 
pipe,  e,  into  the  vaporising 
chamber,  /,  which  is  heated 
by  a  gas  flame  or  in 
a  furnace.  .  The  mixture 
drops  on  to  the  metallic 
cone,  g,  and  the  water  and 
^^--"""""l    oil  are  vaporised  together, 

t  ^— -"""  producing  the  desired   gas. 

!     Oils    which    are    naturally 

rich     in     oleine,     such     as 

fish  oils,  may  be  substituted 

for    the    saponified   oleine, 

and  metallic  salts  may  be  added  to  either  the  water  or  the 

oil,  for  the  purpose  of  producing  a  coloured  flame  when 

the  gas  produced,  is  burned. — W.  H.  C. 

Gat-producer.     W.    Thomas,    Vancouver,    Canada.     En«. 

Pat.  11,533,  May  27,  1908. 
The  claim  is  for  a  rectangular  producer-chamber,  the 
lower  part  of  which  lias  vertical  walls  and  is  divided  by 
cross  walls  into  two  or  more  separate  generator- chambers. 
The  upper  pari  of  the  producer-chamber  has  the  side  walls 
inclined  outwards  and  is  common  to  all  the  separate 
generator-chambers.  Each  of  the  latter  has  a  grate 
near  the  bottom  with  a  closed  ash-pit,  into  which  a  pipe 
passes,  through  which  air  or  steam  can  be  introduced. 
■  \it  pipe  provided  with  a  valve,  and  connected  to 
tin-  gasholder  or  engine,  is  placed  just  above  the  level 
of  the  L'l-atc  The  upper  chamber  is  provided  with  auto- 
matic charging  hoppers  and  has  at  one  end  a  valved 
connection  to  fche  chimney  flue,  and  at  the  other  a  gas- 
delivery  pipe.  The  upper  ohamber  serves  as  a  store 
fox  a  reserve  of  fuel  which  is  dried  by  the  gas.  After 
being  charged,  all  gas  connections  excepl    thai    to  the 

chimney  are  closed,  and   air  is   Mown    lieneuth   the   urates. 

When  tin-  fuel  has  become  incandescent,  the  air  is  shut 
of  and  steam  turned  on,  the  connection  to  the  ohimney 
is  closed,  and  the  upper  gas  outlet  opened;    "  straight 
water-gas  only  is  formed.     It  it    he  desired  to  produce 

enriched     Water-gas,    alter    the    fuel     has     Keen     raised     to 
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incandescence  as  before,  the  chimney  outlet  is  closed, 
one  of  the  lower  gas-outlets  is  opened  and  steam  turned 
on  in  place  of  air  in  the  other  lower  compartments.  The 
water-gas  formed  rises  to  the  upper  chamber,  gasifies 
the  volatile  constituents  of  the  reserve  of  fuel  and  carries 
them  down  through  the  incandescent  fuel  in  the  chamber 
which  has  the  lower  gas-outlet  open.  The  volatile  matters 
are  fixed,  and  enriched  water-gas  is  obtained. — W.  H.  C. 

Gas-producer.     C.    H.    Morgan,    Worcester,    Mass.     U.S. 

Pat.  902,432,  Oct.  27,  1908. 
The  generator  chamber  is  surrounded  by  double  walls, 
enclosing  between  them  an  annular  space,  in  which  are 
placed  a  number  of  vertical  pipes.  The  gas  produced 
leaves  the  generator  near  the  bottom  and  passes  through 
ports,  into  the  annular  space,  circulates  round  the  vertical 
pipes,  and  is  conducted  away  for  use  through  a  side 
pipe  near  the  top.  Air  enters  the  lower  ends  of  the  vertical 
pipes,  and  meets  a  jet  of  water  introduced  into  the  upper 
ends.  The  hot  gas  circulating  round  the  pipes,  heats 
the  air  and  vaporises  the  water,  and  the  mixture  of  hot  air 
and  steam  leaves  the  vertical  pipes  at  the  top,  passes 
through  channels  in  the  top  of  the  producer,  and  enters 
the  iipper  part  of  the  generator  chamber  through  a  central 
tuyere.  Any  water  that  is  not  vaporised,  is  collected 
and  conveyed  away  by  a  gutter,  into  which  the  lower  ends 
of  the  vertical  pipes  extend. — W.  H.  C. 

Oil-gas  ;   Process  and  apparatus  for  the  production  of . 

F.   G.   L.   Rincker  and  L.   Wolter.     Fr.   Pat.   391.867, 

May  11,  1908. 
Two  generators  are  arranged  one  above  the  other  and  are 
charged  with  coke.  The  coke  in  the  lower  generator  is 
ignited  and  then  brought  to  incandescence  by  a  blast  of 
air  which  has  been  preheated  by  being  caused  to  pass 
through  a  jacket  surrounding  the  upper  generator.  The 
fuel  in  the  latter  is  also  ignited  and  then  raised  to 
incandescence  by  natural  draught.  The  products  of  com- 
bustion are  allowed  to  escape  to  the  chimney.  When  the 
fuel  is  glowing  brightly,  the  air  supply  is  cut  off  and  a 
charge  of  oil  is  introduced  into  the  lower  generator  through 
pipes  in  the  top.  The  oil  passes  over  the  glowing  fuel 
and  is  partially  converted  into  permanent  gas  which 
escapes  through  a  pipe  in  the  side  by  its  own  expansion. 
The  blast  of  air  is  then  again  turned  on,  whereby  the 
vapours  of  oil  left  in  the  lower  generator  are  blown  into 
the  upper  one,  where  they  are  gasified  and  fixed  during 
their  passage  through  the  glowing  fuel.  The  lower 
generator  is  at  the  same  time  again  raised  to  incandescence 
and  the  process  is  repeated. — W.  H.  C. 

Gas  from  tar  ■     Process  and  apparatus  for  the  production 

of .     F.  G.  L.  Rincker  and  L.  Wolter.     Fr.  Pat. 

391,868,  May  11,  1908. 
Two  generators  are  arranged  side  by  side  and  charged 
with  coke.  After  they  have  been  raised  to  incandescence 
by  a  blast  of  air,  a  charge  of  tar  is  introduced  into  one 
of  them  and  is  partly  transformed  into  gas  by  the  glowing 
fuel.  The  gas  formed  escapes  by  its  own  expansion. 
A  current  of  air  is  then  introduced,  which  carries  forward 
the  remaining  vapours  of  tar  into  the  second  generator 
where  they  are  converted  into  a  permanent  gas.  At 
the  same  time  the  blast  of  air  raises  the  contents  of  the 
lirst  generator  to  incandescence  again,  and  the  pro 
is  reversed  l»y  introducing  t  he  tar  into  the  second  generator 
and  repeating  the  operations  in  the  reverse  direction, 

— W.  11.  0, 

Sulphur  compounds  /'rum  /In  refuse  water  of  gas  generators^ 

Removing .    F.   Bauke,   Berlin.     Kim.   Pat.  l\s.2so, 

Dec.  23,   1907. 
Tin<:   water   from    the    washing  and   cooling   tanks   of  gas- 
generators    is    treed    from    sulphur    compounds     bj     being 

passed  through  a  bod  of  blocks,  formed  of  <><»  parts  of 
finely-divided  manganese  dioxide  and  in  parts  of  gypsum 
or  other  binding  material.     \V.  11.  ('. 

Dual   content  of  technical  gases;      Process  for  th    rapid 
determination    «/    the  .     M.     Hahn.    Qer.     Pit. 

201,780,   Dec.  5,   1007. 

A    mkasi  i;r:n  quantitj    of  the  gas  is   passed  through  a 

filter  of  collodion   or  similar  Bubstance,  and  the  collodion 
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is  subsequently  dissolved  in  a  suitable  solvent.  The 
dust  content  of  the  gas  is  then  estimated  from  the  degree 
Of   turbidity    of    the    solution,    (.</..    by    comparison    with 

standard  solutions. — A.  s. 

Filaments   /or   electric   tamps';       Manufacture   of   hollow 

metal .     F.  W.  Le  Tall.  Loudon.     From  A.  Lederer, 

Vienna.  Bag.  Pat.  26,179,  Nov.  20.  1907. 
Hollow  filaments  of  tungsten  or  molybdenum  are  produced 
by  tirst  coating  a  carbon  filament  with  the  metal  in 
question  by  electrically  or  otherwise  heating  it  in  an 
atmosphere  of  a  halogen  or  oxyhalogen  compound  of 
the  metal,  and  then  heating  the  coated  filament  electri- 
cally to  a  high  temperature  in  an  atmosphere  containing 
nitrogen,  which  may  advantageously  be  mixed  with  a 
reducing  gas,  preferably  hydrogen.  The  two  processes 
may  be  combined  by  heating  the  carbon  filament  at  once 
in  a  mixture  of  a  volatile  tungsten  or  molybdenum 
compound,  nitrogen,  and  hydrogen.  The  union  of  the 
carbon  and  nitrogen  is  said  to  probably  be  due  to  the 
catalytic  action  of  the  metallic  tungsten.  A  sintered, 
tubular  metallic  filament  of  great  uniformity,  suitable 
for  the  production  of  high  voltage  lamps  is  said  to  be 
produced. — E.  F. 

Filaments  of  Chinese  ink  for  electric  incandescent  lamps  ; 

Process  of  producing .     K.  Rittersberg,  Berlin,  and 

H.     Rubert,     Charlottenburg,     Germanv.     Eng.     Pat. 
11,600,  -May  28,  1908.     Under  Int.  Conv.",  Oct,  30,  1907. 

Dry  Chinese  ink  is  pulverised  to  dust,  mixed  with  water 
to  a  stiff  paste,  and  pressed  by  hydraulic  pressure  through 
a  die  in  the  usual  manner.  The  paste  is  preferably  kept 
hot  during  this  process,  as  the  filaments  are  then  more 
uniform,  and  less  pressure  is  required.  The  pressed 
filament  can  be  given  any  form  ;  it  is  not  carbonised, 
but  before  being  fixed  in  the  lamp  bulb  it  is  made  con- 
ductive by  passing  through  it  a  high-tension  electric 
current,  as  the  filament  has  such  a  high  resistance  that 
ordinary  currents  as  used  for  lighting  cannot  make  it 
glow.  When  the  current  has  once  been  passed,  the 
filament  can  be  used  for  any  tension  by  varying  its  length 
and   cross -section. — E.  F. 

Filaments   for    electric    metallic- filament    lamps ;       Decar- 
bonising   .     H.  Aron,  Charlottenburg,  and  A.  Geiger, 

Berlin,  Germany.     Eng.  Pat,  15,079,  July  16,  1908. 

The  carbon  is  removed  from  filaments,  in  which  it  is 
present  together  with  a  metal,  by  heating  the  filament 
to  incandescence  in  a  partial  vacuum,  as  produced  for 
instance  by  an  oil-pump,  in  presence  of  just  the  right 
amount  of  water-vapour.  The  desired  degree  of  humidity 
is  produced  by  connecting  the  vacuum  chamber  with 
another  chamber  containing  a  substance  such  as  sulphuric 
acid  or  sodium  hydroxide  solution  of  such  dilution  that 
it  produces  a  definite  vapour  pressure  under  the  conditions 
employed.  If  too  much  moisture  is  present  in  the  chamber 
in  which  the  carbon  is  removed,  the  filament  is  destroyed, 
whilst  on  the  other  hand  the  carbon  is  not  removed  at 
all  if  the  amount  of  moisture  is  too  small. — E.  F. 

trie    conductors;       Manufacture    of    refractory . 

W.    D.    Coolidge,    Shenectadv.    Xew    York.     Eng.    Pat. 
16,534,  Aug.  5,  1908.     Under  Int.  Conv.,  Aug.  7,  1907. 

A  binding  material  containing  an  amalgam  of  cadmium 
and  lead  is  used  in  the  production  of  refractory  metallic 
conductors  for  electric,  lamp  filaments,  for  use  in  electric 
furnaces,  or  for  other  purposes.  The  process  is  applicable 
to  the  production  of  such  conductors  from  tungsten, 
molybdenum,     boron,     zirconium,     tantalum,     titanium, 

lute,  their  compounds,  or  other  materials,  and  the 
hinder  may  consist  of  42  parts  of  cadmium,  53  parts  of 
mercury,  and  5  parts  of  lead.  The  binder  is  driven  out 
by  heating  after  the  mixture  has  been  worked  into  the 
desired  shape.  For  preparing  the  amalgam,  the  cadmium 
and  lead  are  melted  together  and  the  mercury  added. 
The  alloy  is  homogeneous,  and  when  partially  cooled  is 

)th  and  plastic.  It  is  mixed  with  tungsten  powder 
or  the  like  by  rubbing  in  a  mortar.  The  tungsten  may 
amount  to  30  to  50  per  cent,  by  weight  of  the  mixture, 
which  is  ductile  and  pliable  and  can  be  easily  worked. 


To  obtain  wires  or  other  forms,  the  mixture  is  squirted 
through  a  die  at  100°  to  150°  C.  It  is  stated  that  wires 
may  thus  be  squirted  of  less  than  1  millim.  diameter  ; 
they  are  smooth,  homogeneous,  and  so  tough  that  they  can 
survive  a  sharp  twist  and  then  be  straightened  out,  without 
rupture.  Most  of  the  mercury  and  some  cadmium 
are  then  removed  by  heating  the  wires,  bent  into  loops 
of  the  shape  of  lamp  filaments,  over  a  Bunsen  burner 
in  vacuo.  Enough  of  the  binding  material  remains  to 
hold  the  filaments  together  during  subsequent  handling. 
The  remainder  of  the  binding  material  is  removed  by 
heating  electrically  in  vacuo  in  close  proximity  to 
an  absorbent  such  as  phosphorus  pentoxide ;  a  low 
current  is  passed  till  the  binding  material  is  all  expelled, 
and  is  followed  by  a  stronger  current  for  15  to  60 
seconds.  The  filament  so  produced,  is  said  to  be  strong 
enough  for  commercial  use  in  incandescent  lamps  at  a 
very  high  efficiency.  The  process  may  be  modified 
by  replacing  half  of  the  lead  in  the  binding  material 
by  bismuth ;  the  bismuth  is  probably  expelled  from 
the  filament  later  than  the  cadmium,  and  therefore 
strengthens  it  when  it  is  free  from  cadmium  but  not  yet 
sintered  and  shrunk. — E.  F. 

Arc  lamp  electrodes.  G.  M.  Little,  Pittsburg,  U.S.A. 
Eng.  Pat.  17,419,  Aug.  19,  1908.  Under  Int.  Conv., 
Sept.  3,  1907. 

The  invention  relates  to  lamps  in  which  the  arc  is  produced 
between  a  lower  metal  electrode  and  an  upper  electrode 
composed  of  magnetic  oxide  of  iron  and  the  oxides  of 
titanium  and  chromium.  The  formation  of  a  coating, 
on  the  lower  electrode,  of  fused  slag  from  the  upper 
electrode  produces  a  steady  and  luminous  arc.  To  promote 
the  fluidity  of  the  slag,  the  supporting  rod  for  the  lower 
electrode  is  made  of  heat-insulating  material,  so  that 
the  heat  of  the  arc  will  be  but  slowly  conducted  away 
from  the  electrode.  According  to  the  present  patent 
the  lower  electrode  is  constructed  of  an  alloy  of  iron  and 
chromium,  which  has  such  a  high  fusing-point  that  it 
is  only  very  slowly  consumed,  and  to  which  the  molten 
slag  from  the  upper  electrode  will  firmly  adhere. — H.  H.  S. 

Filaments   for    incandescence    electric   lamps ;     Process   of 

manufacture  of .     O.  and  R.  von  Inwald.     Fr.  Pat. 

391,722,  June  26,  1908. 

Very  finely  divided  carbon  in  preference  to  colloidal 
graphite  is  added  to  the  mass  from  which  the  filaments 
are  made  before  its  extrusion  into  threads.  After  extrusion 
the  filaments  are  placed  in  a  closed  vessel  filled  with  a  gas 
under  pressure  and  a  current  of  electricity  is  passed 
through  the  filaments. — W.  H.  C. 

Hydrocarbons  having  a  high  boiling  point,  and  also  of 
ethyl  alcohol ;    Process  for   increasing   the   e.rplosiveness 

of .     Riitgerswerke  Akt.-Ges.,   Berlin.     Eng.   Pat, 

18,706,  Aug.  19,  1907.    Under  Int.  Conv.,  Oct.  17,  1906. 

See  Fr.  Pat.  380,883  of  1907  ;  this  J.,  1908,  67.— T.  F.  B. 

Fuel  suitable  for  infernal  combustion  engines  or  the  like 
and  a  method  of  manufacturing  the  same.  C.  E.  H. 
Medberg  and  A.  F.  F.  Medberger,  Stockholm.  Eng. 
Pat,  7703,  April  7,  1908. 

See  Fr.  Pat.  389,616  of  1908  ;  this  J.,  1908,  1010.— T.  F.  B. 

Filaments  for  illuminating  and  heating  purposes;  Manu- 
facture of .     G.  Michaud  and  E.  Delasson.  Montreufl, 

France.     Eng.  Pat.  8104,  April  11,  1908.     Addition  to 
Eng.  Pat,  4461,  Feb.  27,  1908. 
See  Second  and  Third  Additions  to  Fr.  Pat.  378,665  of 
1907  ;    this  J.,  1908,  677  and  742.— T.  F.  B. 

Incandescent    filaments    for    electric     incandescent    lamps. 

Wolfram-Lampen  Akt.-Ges.,  Augsburg.  Germany.    Eng. 

Pat.  8416,  April  15,  1908.     Under  Int.  Conv.,  April  26, 

1907. 
See  Fr.  Pat.  389,363  of  1908  ;  this  J.,  1908,  973.— T.  F.  B. 

Ferrocyanogen  compounds ;    Obtaining  soluble from 

spent  gas-purifying  material  or  other  products.     Ger.  Pat, 
202,399.     See  VII. 
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III.— DESTRUCTIVE     DISTILLATION, 
TAR    PRODUCTS,    PETROLEUM, 
AND    MINERAL    WAXES. 

Petroleum  wells  in  Turkey.     P.  Martell.     Petroleum.  1908, 

4,  144. 
At  Kajara  (Asiatic  Turkey)  a  number  of  shallow  pits 
yield  an  aggregate  of  about  1  ton  of  crude  oil  per  diem. 
This  is  distilled  in  a  very  primitive  manner,  and  furnishes 
oil  for  local  consumption,  the  asphaltic  residuum  being 
utilised  as  fuel.  Near  Kerkuk  there  are  seven  producing 
wells  about  25  ft.  deep,  from  which  the  oil  is  baled  into 
earthen  reservoirs,  and  conveyed  to  Kerkuk  for  treatment. 
The  primitive  refinery  there  produces  about  110  galls. 
of  distillate  per  diem.  Another  well  at  Neftdagh,  S.E. 
from  Kerkuk.  yields  a  similar  quantity  of  crude  oil. 
Near  Mendeli,  33  oil  springs  have  been  discovered,  at  which 
the  oil  exudes  from  the  sides  of  the  wells  which  have  been 
dug,  and  collects  on  the  saline  water  therein.  The  output 
is  given  as  about  20  tons  per  month  in  summer,  and  half 
that  quantity  in  winter ;  but  the  well-equipped  refinery 
erected  at  Bakuba  has  been  closed,  and  the  oil  is  now 
distilled  at  Bagdad,  in  the  usual  primitive  manner.  The 
crude  oil  is  largely  used  for  veterinary  purposes,  and  the 
malodorous  distillate  as  lamp  oil.  Sources  of  crude  oil 
also  exist  at  Parghiri  near  Warr,  in  the  neighbourhood 
of  Baiburt,  and  near  Alexandretta  where,  however, 
extensive  prospecting  has  failed  to  reveal  any  workable 
quantity  of  oil. — C.  S. 

Petroleum  ;   A  new  reaction  of .     E.  Molinari  and  P. 

Fenaroli.  Ber.,  1908,  41,  3704—3707. 
On  treating  crude  and  refined  petroleums  for  about  an 
hour  with  ozonised  air,  they  behaved  like  unsaturated 
compounds  containing  double  linkages.  The  white 
ozonide  obtained  by  treating  purified  Russian  petroleum 
(b.  pt.  135°— 290°  C.)  with  ozone  at  8°  to  10°  C.  was 
separated  and  washed  with  petroleum  spirit  (b.  pt.  below 
40°  C).  After  separation  of  the  ozonide,  the  optical 
activit}-  of  the  petroleum  remained  unaltered,  showing 
that  the  optically-active  constituents  do  not  react  with 
ozone,  and  that  there  can  therefore  be  no  unaltered  choles- 
terol in  petroleum.  Four  samples  of  the  ozonide  after 
drying  in  vacuo  at  4°  to  5°  C.  were  found  to  contain  from 
62-52  to  64-14  per  cent,  of  carbon  and  6-43  to  6-81  per- 
cent, of  hydrogen,  corresponding  closely  with  the  for- 
mula,  C^BLqO,;.  The  yield  of  ozonide  from  the  original 
petroleum  was  about  12  per  cent.,  whilst  at  least 
.'52  per  cent,  was  obtained  from  the  fraction  distilling 
between  295°  and  300°  C.  A  hydrocarbon,  Cl7H20,  of  the 
naphthene  series  yielded,  an  ozonide,  Cl7H2|)06,  with  a 
molecular  weight  of  320,  and  this,  it  was  concluded,  was 
the  substance  contained  in  the  Russian  petroleum.  A 
Roumanian  crude  petroleum  yielded  16-63  per  cent,  of 
an  ozonide  of  the  same  composition,  whilst  from  the 
fraction  of  this  petroleum  distilling  between  275°  and 
300°  O  at  a  pressure  of  35  mm.,  the  yield  was  nearly 
80  per  cent.  From  a  crude  Italian  petroleum  a  small 
proportion  of  an  ozonide  was  obtained.  This  had  the 
composition,  C15H1606,  and  was  apparently  derived  from 
a  hydrocarbon  C15H10,  belonging  to  the  series  CnHon-14, 
and  homologous  to  the  compound  in  Russian  and 
Roumanian  petroleum.  It  thus  may  be  possible  to 
distinguish  between  petroleums  of  different  origin  by  the 
difference  in  composition  of  the  ozonides  obtained  from  the 
respective  unsaturated  hydrocarbons  they  contain.  These 
experiments  also  show  that  the  optical  activity  of 
petroleums  is  not  due  to  compounds  with  unsaturated 
double  linkages. — C.  A.  M. 

Patents. 
I)i  'illation  of  caiboiiaci miy  xtiltsla acts.     T.  Parker,  London. 

Eng.  Pat.  18.1 18,  Aug.  9,  1907. 
Tin:  claim  is  for  improvements  in  the  prooess  described 
m  Eng.  Pat.  14,366  of  L906(thi»J.,  L907,  L130)  and  consists 
in  effecting  the  carbonisation  in  tubular  retorts  having 
;m  internal  diameter  od  bom  I  in  6  inches.  The  use  of 
such  narrow  retorts  ensures  the  easy  pcnelr.it ion  of  the 
heat   and    complete   carbonisation  of   the   material.     The 


retorts  are  preferably  arranged  vertically  and  have  a 
slight  "  downwardly  flaring "  shape.  They  are  spaced 
apart  in  the  furnace  so  that  the  hot  gases  may  pass  around 
and  heat  them  uniformly. — W.  H.  C. 

Liquids  [crude  petroleum,  glycerin,  water,  etc.]  contaminated 
by  coloured  or  evil-smelling  organic  substances,  decom- 
position   products,     or    micro-organisms  ;     Purification 

of .     H.  Wislicenus  and  H.  Bucherer.     Ger.  Pat. 

202,160,  Nov.  7,  1905. 

The  claim  is  for  the  use  of  spongy  aluminium  hydroxide 
(this  J.,  1904,  765 ;  1905,  294  ;  1908,  973)  as  a  purifying 
agent.  It  is  stated  that  by  treatment  with  this  hydroxide, 
dark-coloured,  viscous  crude  petroleum  diluted  with 
petroleum  spirit  can  be  converted  directly  into  a  light- 
coloured  oil  free  from  evil-smelling  constituents.  The 
hydroxide  can  also  be  used  for  decolorising  crude  glycerin, 
sterilising  water,  etc. — A.  S. 

Lignite-bitumen  ;    Purification   of .     E.   Schliemanns 

Export-Ceresin-Fabr.,  G.m.b.H.  .Ger.  Pat.  202,909,. 
May  2,  1907. 
The  crude  bitumen  extracted  from  lignite  forms  a  valuable 
raw  material  for  the  preparation  of  a  high-melting,  hard 
wax.  In  order  to  free  it  from  the  dark-coloured,  pitch- 
like, substances  accompanying  it,  the  following  process 
is  proposed  : — The  crude  bitumen  is  melted  with  an  equal 
or  greater  quantity  of  paraffin  wax,  and  the  mixture  is 
first  heated  with  concentrated  sulphuric  acid,  and  then 
treated  with  "  decolorising  powder."  In  this  way  a 
light-coloured  product  is  obtained,  and  finally,  if  the  process 
be  repeated,  a  colourless  one.  It  is  stated  that  the  paraffin 
wax,  which  can  be  subsequently  removed  by  hot  pressing, 
renders  the  bitumen  capable  of  resisting  the  action  of 
the  acid. — A.  S. 


Distilling  apparatus  ;  Continuous  ■ 
See  I. 


Ger.  Pat.  201,372. 


IV.— COLOURING    MATTERS    AND 
DYESTUFFS. 

Indigo  group  ;   A  new  synthesis  in  the .     H.  Wieland 

and  E.  Gmelin.     Ber.,    1908,    41,    3512—3517. 

The  authors  have  discovered  a  new  and  easy  synthesis 
of   derivatives   of  the   indigo   group.     Propper's   ester, 
H5C2OOC.C—  C.COOC2H5 
N.O.N  >° 

is  readily  saponified  by  barium  hydroxide  to  the  baiium 
salt  of  furoxandicarboxylic  acid, 

OC.O.Ba.O.CO 


C  —  c( 

II        I    >o 


N.O.N/ 
On  condensation  with  an  aromatic  amine,  one  carboxyl 
group  is  split  off  as  carbon  dioxide  and  the  furoxan  ring 
disappears,  the  base  entering  into  combination ;  with 
aniline  the  substance  formed  is  tsonitrosomalonic  acid- 
anilidoxime,  HOOCU'(  :  N.OH).C(  :  N.OH).NH.C8H5. 

Under  the  action  of  acetic  anhydride,  the  second  carboxyl 
group  now  disappears ;  the  aldoxime  group  thus 
formed  loses  water,  giving  a  nitrile,  and  at  the  same 
time  an  acetyl  residue  combines  with  a  secondary 
nitrogen  yielding  cyano  -  N  -  acet  vll'ormanilidoxime, 
NC.C(  :  N.OH).N((X).CH,')CliH5.  On'  warming  with 
ammonium  sulphide  the  acetyl  group  is  split  off  and  a 
thioamide  results  which  when  treated  with  concentrated 
sulphuric  acid  is  converted  into  «-isatoxime, 


c«il/         I 

\  NH— C:N. 


oil 


identical  with  the  Bubstanoe  prepared  by  Baeyer  in  L882 

by  the  action  ol  nitric  acid  on  cthylindoxylic  acid.  On 
warming  with  sulphuric  acid,  this  substance  yields  indigo, 
or  il  reduced  with  zinc  and  dilute  acetic  acid  and  sub- 
sequently oxidised,  it  yields  isatin.  The  reactions 
describee!   can   he  made  to  give  an  almost  quantitative 
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yield:  the  raw  materials  are  glacial  acetic  acid,  nitric 
acid,  and  aniline.  Owing  however  to  the  relative  length 
of  the  synthesis  and  the  exceedingly  low  eost  at  which 
synthetic  indigo  is  being  produced  to-day  by  other 
methods,  it  is  doubtful  if  this  process  could  tind  application 
on  the  manufacturing  scale. — R.  B.  B. 

Halogenated  indigotins.     C.  G.  Schwalbe  and  H.  Joehheini. 

Ber.,  190$,  41,  3790— 3798. 
A  table  is  given  showing  the  solubilities  in  various 
solvents,  the  colour  of  the  solutions,  the  light-absorption 
ot  the  pyridine  solutions,  and  the  dyeing  properties  of 
indigo  and  o-.  m-,  and  />-dichloroindigo.  o-Dichloroindigo 
ilyea  a  bright  greenish-blue,  the  ro-conipound,  a  reddish 
blue  and  the  p-conipound  violet. — J.  C.  (J. 

Halogenated    indigotinsul  phonic    acids.     C.    G.    Schwalbe 

and  H.  Jochheim.  Ber.:  1908,  41,  3798—3802. 
>/i-DicHLORorNDiGOTETRAStrLPHONic,  p-chchloroindigo- 
hexasul phonic,  and  tetrachlorcindigodisulphonic  acids  have 
been  prepared  by  treating  the  corresponding  halogenated 
phenylglycines  with  fuming  sulphuric  acid  containing 
60  per  cent,  of  sulphur  trioxide.  The  two  former  were 
isolated  by  precipitating  their  solutions  in  amyl  alcohol 
with  light  petroleum  or  benzene  and  were  purified  by 
precipitating  the  alcoholic  solutions  with  ether.  The 
tetrachloro-acid  separates  from  its  hot  aqueous  solution  on 
cooling.  The  colour  of  the  solutions  and  the  light-absorp- 
tion in  aqueous  solution  are  recorded  and  compared  with 
those  of  Indigo  Carmine.  wi-Dichloroindigotetrasidphonic 
acid  dyes  a  greenish  blue,  p-dichloroindigohexasulphonic 
acid  dyes  in  green  shades,  and  tetrachloroindigodisulphonic 
acid  dyes  a  bluish  green. — J.  C.  C. 

Anth  raquinone  derivatives  ;  Colour  and  affinity  for  mordants 

of   .     G.  Heller.     Ber.,  1908,    41,    3639—3640. 

^-Cm^OBOANTHBAQursoNECARBOXYLic  acid  (C02H  :  Cl= 
1  :  2  or  2  :  3)  and  4-ehloroanthraquinone-l-carboxylic  acid 
resemble  other  simple  anthraquinone  derivatives  in  that 
they  are  pale  yellow  in  colour.  The  sodium  salts  are 
paler  than  the  acids,  and  the  alkaline  solutions  are  almost 
colourless.  The  substances  are  not  fixed  by  mordants. 
The  author  considers  that  the  affinity  for  mordants  of 
anthraquinone  derivatives  varies  with  the  intensity  of 
colour  of  the  sodium  salts. — J.  C.  C. 

Patents. 

Disazo-colouring -matters     [dyestuffs]     dyeing     cotton     and 

wool ;  Manufacture  of  blue .     C.  Ris  and  E.  Haager, 

Dusseldorf,  Germany.  Eng.  Pat.  27,609,  Dec.  14,  1907. 
The  disazo-dyestuffs  prepared  by  combining  a  tetrazo- 
compound  of  the  benzidine  series  (for  example  the  tetrazo- 
derivative  of  dianisidine)  with,  first,  one  molecular 
proportion  of  2-naphthol-8-sulphonic  acid  and  second, 
with  l-amino-8-naphthol-4-sulphonic  acid,  dye  both 
unmordanted  cotton  and  wool  in  a  boiling  bath  containing 
sodium  sulphate,  bluish-violet  to  pure  blue  shades  which 
are  fast  to  fulling ;  by  a  further  treatment  with  copper 
sulphate  the  shades  also  become  very  fast  towards  light. 

—J.  C.  C. 

Aniline,    its    komologv.es    and    derivatives ;    Manufacture 

of  .     A.   G.    Bloxam,    London.      Prom     Act.-Ges. 

fur  Anilinfabr.,  Berlin.  Eng.  Pat.  3966,  Feb.  21,  1908. 
The  process  consists  in  heating  chlorobenzene  or  a 
homologue  or  derivative  thereof  with  ammonia  in  the 
presence  of  a  suitable  copper  compound.  Example  1, 
A  mixture  of  chlorobenzene  (200  parts),  25  per  cent, 
solution  of  ammonia  (550  parts),  and  copper  sulphate 
(25  parts)  is  heated  in  a  closed  vessel  for  about  20  hours 
at  180°  C.,  the  temperature  being  raised  to  200°  C. 
towards  the  end.  The  mass  is  then  acidified  with  sul- 
phuric acid,  the  aniline  sulphate  filtered  off  and  converted 
into  the  base  in  the  usual  manner.  Example  2.  A  mixture 
of  chlorobenzene-p-sulphonic  acid  (85  parts),  25  per  cent, 
solution  of  ammonia  (370  parts),  and  cupric  chloride 
(5  parts)  is  heated  similarly  for  12  hours  to  170°  C.  The 
mass  is  mixed  with  sodium  carbonate,  ammonia  distilled 
off,  and,  after  filtering,  the  liquid  is  concentrated,  when 
the  sodium  salt  of  sulphanilic  acid  crvstallises  out. 

—J.  C.  C 


Para-amino phenol,  its  homologucs  and  substitution  product*  ; 

Manufacture  of .     A.  G.  Bloxam,  London.     From 

Act.-Ges.  fur  Anilinfabr.,  Berlin.  Eng.  Pat.  4044, 
Feb.  22,  1908. 
The  process  consists  in  heating  p-chlorophenol  or  a 
homologue  or  derivative  thereof  with  ammonia  or  a 
primary  amine  of  the  fatty  series  in  the  presence  of  a 
suitable  copper  compound.  Example  1.  A  mixture  of 
/>-chlorophenol  (50  parts),  25  per  cent,  solution  of 
ammonia  (370  parts),  and  copper  sulphate  (8  parts), 
is  heated  in  a  closed  vessel  during  12  hours  to  140°  C. 
After  acidification  and  removal  of  unaltered  p-chloro- 
phenol  by  a  current  of  steam,  p-aminophenol  is  obtained 
by  adding  sodium  carbonate  and  some  sodium  sulphite. 
Example  2.  In  a  similar  manner  p-niethylaminophenol 
is  prepared  by  heating  a  mixture  of  p-chlorophenol 
(130  parts),  33  per  cent,  of  solution  of  monomethylamine 
(270  parts),  and  copper  sulphate  (2  parts)  to  135°  C. 
for  10  hours.  Example  3.  4-Chloro-l-phenol-2-sulphonic 
acid  (100  parts),  25  per  cent,  solution  of  ammonia  (550 
parts),  and  cupric  chloride  (6  parts)  are  heated  similarly 
to  165°  C.,  for  12  hours.  On  acidification  with  hydro- 
chloric acid,  4-amino-l-phenol-2-sulphonic  acid  separates 
out.— J.  C.  C. 

Monoazo  dyestuffs;  'Preparation  of  yellow .  Act.- 
Ges.  f.  Anilinfabr.  Ger.  Pat.  202,016,  June  19,  1907. 
Yellow,  acid  dyestuffs,  fast  to  light,  acids,  and  alkalis, 
are  obtained  by  combining  the  diazo  derivatives  of  mono-, 
di-,  or  trichloroaniline  with  l-3-phenylenediamine-2-5- 
or  4.6-  disulphonic  acids.  These  acids  are  obtained 
either  by  the  action  of  sodium  sulphite  on  l-3-dinitro-2- 
chlorobenzene-5-sulphonic  acid  and  subsequent  reduction, 
or  by  the  sulphonation  of  m-phenylenediamine. — T.  F.  B. 

p-Phenylenediamine  ;    Process  for  preparing .     Act.- 
Ges.  f.  Anilinfabr.     Ger.  Pat.  202,170,  Dec.  7,  1907. 
P-Dichlorobenzene     is     converted     into     p-phenylene- 
diamine   by   heating  under   pressure   with   ammonia,   in 
presence  of  copper  compounds. — T.  F.  B. 

p-Phenylenediaminemonosulphonic     acid ;       Process     for 

preparing .     Act.-Ges.    f.   Anilinfabr.     Ger.   Pats. 

202,564,  Nov.  15,  1907,  and  202,565,  Dec.  6,  1907. 
p-PHENyLENEDiAMLNEMONosrjLPHONic  acid  is  obtained  by 
heating  p-dichlorobenzenesulphonic  acid  with  aqueous 
ammonia  under  pressure,  in  presence  of  copper  compounds. 
When  no  copper  compounds  are  present,  p-chloraniline- 
o-sulphonic  acid  is  produced.  According  to  the  second 
patent,  this  is  also  converted  into  p-phenylenediamine- 
sulphonic  acid  by  heating  with  ammonia  in  presence  of 
copper  salts. — T.  F.  B. 

Bromo-substitution  products  of  (i-naphthylindigo  ;    Manu- 
facture of .     O.   Imray,   London.     From  Meister, 

Lucius,  und  Briining,  Hoechst  a/Main,  German}^. 
Eng.  Pat.  5299,  March  9,  1908. 
It  is  found  that  by  the  methods  described  it  is  possible 
to  directly  brominate  /3-naphthyl indigo,  the  substitution 
products  obtained  being  distinguished  by  the  fastness 
and  clearness  of  the  shades  which  they  yield  upon  dyeing. 
Example  I.  15  parts  of  /3-naphthylindigo  are  suspended 
in  500  parts  of  carbon  tetrachloride,  13  parts  of  bromine  are 
added,  and  the  cold  mixture  is  stirred  for  24  hours. 
After  filtering,  the  residue  is  washed  with  carbon  tetra- 
chloride, dried,  boiled  with  10  parts  of  "  a  bisulphite 
solution  "  and  100  parts  of  water,  filtered,  washed,  and 
boiled  with  alcohol  until  the  alcoholic  filtrate  is  of  a 
pure  green  colour.  The  product  contains  approximately 
the  amount  of  bromine  calculated  for  monobromo-/3- 
naphthylindigo.  It  is  a  dark  green  powder  which  is  most 
readily  dissolved  by  such  solvents  as  aniline,  nitrobenzene, 
and  chloroform,  and  gives  with  concentrated  sulphuric 
acid,  a  blue  solution.  From  an  alkaline  hydrosulphite 
vat  cotton  is  dyed  in  light  green  tints.  Example  II. 
Using  15  parts  of  /3-naphthylindigo,  500  of  carbon  tetra- 
chloride, and  53  of  bromine,  boiling  for  36  hours  under  a 
reflux  condenser,  and  then  treating  as  in  Example  I.,  a 
blackish -green  powder  is  obtained  which  contains 
approximately  the  amount  of  bromine  calculated  for 
dibromo-/3-naphthylindigo.     Example    III.     15    parts    of 
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/3-naphthylindigo  are  introduced  in  small  portions  into 
100  parts  of  bromine,  cooled  by  ice,  and  the  mixture 
stirred  for  two  days.  It  is  then  diluted  with  carbon  tetra- 
chloride and  treated  as  in  Example  I.  The  product 
corresponds  to  a  tetrabromo-/3-naphthylindigo ;  it  is  not 
readily  soluble  in  sulphuric  acid,  and  gives,  in  the  vat, 
fast    green   shades   upon   cotton. — F.  M. 

Vat  [thioindigo]  dyestuffs  ;     Manufacture  of .     Farb- 

werke  vorm.  Meister,  Lucius,  und  Briining.  Fr.  Pat. 
390,484,  July  29,  1907. 
See  U.S.  Pats.  872,085  and  872,086  of  1907  ;  this  J.,  1908, 
116.  The  m-  or  p-arninophenylthioglycol-o-carboxylic 
acids  or  their  acidyl  derivatives  can  be  converted  into 
similar  red-brown  or  violet  dyestuffs  by  heating  with 
nitrohydrocarbons.  Brown,  violet,  and  black  dyestuffs 
are  also  formed  when  the  acetaminophenylthioglycol-o- 
carboxylic  acids  are  heated  with  sulphur  or  alkali  bisul- 
phites. Halogen  derivatives  of  the  above  dyestuffs 
are  obtained,  for  example,  by  treating  the  black  dyestuff 
from  p-amino-oxythionaphthene  with  bromine,  a  fast 
black  dyestuff  being  formed,  or  by  brominating  the  brown 
dyestuff  from  m-amino-oxythionaphthene,  when  an 
orange  dyestuff  results. — T.  F.  B. 

Vat   dyestuffs  ;   Preparation   of .     Farbwerke   vorm. 

Meister,    Lucius,    und    Briining.     Ger.    Pat.    201,837, 

April  21,  1907. 
Oxythionaphthenes  or  their  carboxylic  acids,  .which 
contain  an  amino-group  in  the  benzene  nucleus,  may 
be  condensed  with  isatin  to  form  vat  dyestuffs.  Thus, 
6-amino-3-oxy(l)thionaphthene  gives  a  dyestuff  which 
dyes  wool  bright  orange-yellow  shades,  and  cotton  pale 
red-brown.— T.  F.  B. 

Dyestuffs  of  the  anthracene  series  ;  Preparation  of  blue . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.     Ger. 

Pat.  201,905,  Nov.  1,  1907. 
Blue  dyestuffs,  which  have  the  constitution  of  1 -arylamino- 
4-amino-8-methoxyanthraquinones,  are  obtained  by 
treating  4-nitrochrysazindimethyl  ether  (see  Ger.  Pat. 
193,104  ;  this  J.,  1908,  680)  with  an  aromatic  amine 
and  with  a  reducing  agent  such  as  stannous  chloride, 
with  or  without  an  indifferent  solvent. — T.  F.  B. 

5-Alkyloxy-2-acetyl-(l)-thiophenols  ;     Preparation  of . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.       Ger. 

Pat.  202,632,  June  22,  1907. 
By  reducing  alkylated  m-phenolsulphonic  acids  with  zinc 
dust  and  dilute  sulphuric  acid,  or  by  alkylating  m-amino- 
phenols  in  the  hydroxyl-group,  and  subsequently  replacing 
the  amino  group  by  the  -SH  group,  m-alkyloxythiophenols 
are  obtained.  These  may  be  converted,  by  treatment 
with  acetyl  chloride  in  presence  of  aluminium  chloride, 
into  5-alkyloxy-2-acetyl-l-thiophenols  ;  a  certain  quantity 
is  further  acetylated  in  the  -SH  group,  but  this  acetyl 
group  can  be  readily  removed  by  warming  with  dilute 
mineral  acids. — T.  F.  B. 

Halogen  derivatives  of  nitrogenous  substitution  products  of 

the  thitriiidiao  series  ;    Preparation  of .     Farbwerke 

vorm.  Meister,  Lucius,  una  Bruning.  Ger.  Pat,  203,029, 
Oct.  20,  1007.  Addition  to  Ger.  Pat.  108,644. 
\  \kky  East,  orange  dyestuff  is  obtained  by  brominating 
6.6'-diaminothioindigo.  A  similar  increase  of  fastness 
is  produced  on  brominating  the  brown  dyestuffs  obtained 
by  condensing  ra-amino-aryl-thioglycollic  acids  or  tbeir 
acidyl  derivatives  (which  have  both  o-positions  to  the 
-S.CII2.C(X)H  group  unoccupied)  by  means  of  sulphurio 
acid  riilorhydrin :  the  dyestuffs  obtained  thus  are 
reddish-brown.  By  halogenating  the  blue  dyestuff 
obtained  by  condensing  m-aroino-o-tolylthioglycollic  acid 
by   means  of   sulphuric   acid   onlorhyurin,  another  bluo 

dyestuff,   considerably    taster   (ban    the    parent,    is   formed. 

— T.  v.  B. 

Monoazo   dyestwffs   particularly   suitable   for   the    manu- 
facture of  lakes  ;     I'rud uelion  of .      Badisehe  Anilin 

und  Soda   Fabrik.     Fr.   Pat.  301,155,  .May  29,   loos. 

Under  Int.  Conv.,  Feb.   10,  and  .May  0,   I0O.S. 
I'uk  diazo  compound  of  3-cMoro-6-nitianiline  l  sulphonic 

acid   is  combined    with   /-j-naphthol   or  with   2.0-mi  phthol- 


sulphonic  acid  or  2.3.6-naphtholdisulphonic  acid.  The 
yellowish-red  dyestuffs  thus  formed  are  well  suited  for 
the  manufacture  of  lakes  of  brilliant  orange  colour,  which 
are  insoluble  in  oil,  of  good  covering  power,  and  fast 
to  light,  heat,  and  lime.— T.  F.  B. 

NapJithyl  pyrazolone -sulphonic     acids    and      azo     dyestuffs 

derived  therefrom  ;     Manufacture  of .     Earbenfabr. 

vorm.  F.  Baver  und  Co.  Fr.  Pat.  391,456,  June  15, 1908. 
Under  Int.  Conv.,  June  28,  1907. 

By  condensing  the  sulphonic  acids  of  naphthylhydrazines 
with  acetoacetic  ester,  sulphonic  acids  of  l-naphthyl-3- 
methyl-5-pyrazolone  are  obtained  which  have  the  formula. 

CO.CH2 
XX<_  N:C(CHS) 

where  X  represents  the  radical  of  a  naphthylamine- 
sulphonic  acid. 

Example. — A  paste  (warmed  to  70°  C.)  consisting  of 
100  kilos,  of  2-naphthvlhydrazine-4-8-disulphonic  acid  and 
650  kilos,  of  water  is  mixed  with  a  solution  of  48  kilos. 
of  sodium  acetate  crystals.  42  kilos,  of  acetoacetic  ester 
are  gradually  added,  the  mixture  being  kept  feebly  acid. 
The  mass  is  then  heated  to  80°  C.  and  salt  added.  On 
cooling,  the  pyrazolone  sulphonic  acid  crystallises  in 
colourless  needles.  By  combining  the  new  product  with 
diazo-compounds,  azo  dyestuffs  are  produced  in  the 
ordinary    manner. — P.  F.  C. 

Disazo  dyestuffs  ;    Process  for  preparing  secondary . 

Farbenfabr.  vorm.  F.  Bayer  und  Co.  Ger.  Pat.  202,116, 
June  28,  1907.  Addition  to  Ger.  Pat.  198,102,  Dec.  11, 
1906. 

The  aryl-sulphonic  esters  of  1.8-aminonaphthol "  or  its 
sulphonic  acids  are  diazotised,  and  the  process  is  com- 
pleted as  in  the  original  patent  (this  J.,  1908,  218),  the 
arylsulpho  group  being  removed  either  after  combination 
with  the  intermediate  amine,  or  after  the  final  com- 
bination. Combination  is  stated  to  take  place  more 
readily  and  smoothly  than  in  the  original  process.  The 
arylsulphonic  esters  are  obtained  by  the  action  of  aryl- 
sulphochlorides  on  solutions  of  the  aminonaphthol  or  its 
sulphonic  acids  containing  alkali  hydroxides. — T.  F.  B. 

Trisazo  dyestuffs  ';  Process  for  preparing .  Farben- 
fabr. vorm.  F.  Baver  und  Co.  Ger.  Pat.  202,117, 
June  30,  1907.  Addition  to  Ger.  Pat.  198,102,  Dec.  11, 
1906.  (See  Eng.  Pat.  14,248  of  1907;  this  J.,  1908, 
800.) 

The  aminoazo-compounds  obtained  by  combining  amines 
with  diazotised  pen-aminonaphthol  or  its  sulphonic  acids 
or  their  acidyl  esters,  are  diazotised  and  combined  with 
a  further  molecule  of  an  amine  before  the  final  com- 
bination with  2. 5-aminonaphthol- 7 -sulphonic  acid  or 
-1.7-disulphonic  acid  or  their  derivatives.  The  intro- 
duction of  this  further  nucleus  into  the  dyestuffs  results 
in  increased  fastness  without  affecting  the  purity  of  the 
shades.— T.  F.  B. 

Mercury  salts  of  fluorescein;     Preparation  of .     II. 

Paulv  and  V.  Traumann.  Ger.  Pat.  201,903,  Nov.  20, 
1906. 

As  many  as  four  atoms  of  mercury  can  be  introduced  into 
the  flourescein  molecule  by  the  action  of  mercuric  chloride 
on  alkaline  solutions  of  fluorescein.  The  products  give 
fast     lakes    of    line    shades    on     mordanted     fabrics.      The 

introduction  of  mercurj  deepens  the  colour  of  the  dye- 
stuffs,  as  in  the  case  of  the  halogen  substit uents.      T.  F.  B. 

Sulphide  dyestuffs  ;  Process  for  preparing  brown  — . 
Chem.  Fabr.  Griesheim-Elektron.  Ger.  I'at.  202,639, 
Nov.  IT,  1907.      Addition  to  Ger.  Pat.  199,979,  Aug.  15. 

1007. 

Abomatic  m-dinitro  compounds,  which  contain  no 
bydroxy-groupB,  or  their  reduction  products,  are  heated 
to    high    temperatures    with    polysulphidea    and    higher 

alcohols,  such  as  pentoses,  hexoses,  or  other  carbohydrate* 
(See  U.S.  Pat.  889,936  of  1908;    this  J.,  loos.  711.) 

— T.  P.  B. 
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p-Chloro-l-hi/droxi/anthraquinonc  ;      Process  /("•  preparing 

.     K.'    Wedekind    and    Oo.       Cor.    Pat.   282,770, 

March  16,  1907.  Addition  to  Cor.  Pat.  167,748,  Aug.  19, 
1904.     (See  this  J.,   1906,  472.) 

/>-Chloko-1-hydko\y  wrni;  lquinob  k  is  obtained  by  the 
action  of  nascent  chlorine  on  an  aqueous  suspension  of 

•a-lmlroxvanthraquinono  in  presence  of  a  large  oxeess 
of  sulphuric  arid,  at  a  temperature  of  about  115°  C. 
In  aqueous  suspension  alone,  or  oven  in  presence  of 
acetic  acid,  no  ehlorination  takes  place. — T.  F.  B. 

Anthraquinoin-  derivatives  :     Manufacture  of -.     P.  A. 

Newton.  London.  From  Farbenfabr.  vorm.  F.  Bayer 
and  Co..  Elbeifeld.  Germany.  Eng.  Pat.  1678,  Jan.  24, 
HMtS.     Addition  to  Eng.  Pat.  28.765,  Dec.  17,  1906. 

See  Addition  of  Jan.  24.  1908,  to  Fr.  Pat.  372,676  of  1906  ; 

this  ,]..  1908,  800.— T.  F.  B. 

Sulphur  [sulphide]  dytstuff  ;    Brown .     A.  Herre  and 

B.  Jaeekel,  Assignors  to  Farbenfabr.  vorm.  F.  Bayer 
und  Co..  Klberfcld.  Cermanv.  U.S.  Pat.  895,637, 
Aug.  11.   1908. 

See  Fr.  Pat.  388,539  of  1908  ;  this  J.,  1908,  895.— T.  F.  B. 

!<iestuff.    P.  Volkmann,  Assignor  to  Farbenfabr.  vorm. 
F.    Baver    und    Co..    Elberfeld,    Germany.     U.S.    Pat. 
902,186,  Oct.  27,  1908. 
See  Fr.  Pat.  391,456  of  1908  ;    preceding.— T.  F.  B. 

Dithiosalicylic   acid   compounds;       Manufacture   of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germany. 
Eng.  Pat.  3155,  Feb.  12,  1908. 

See  Fr.  Pat.  387,303  of  1908  ;  this  J.,  1908,  800.— T.  F.  B. 

p-Phenylenediamine,  its  homologues  and  derivatives  ';  Manu- 
facture of .     A.  G.  Bloxam,  London.     From  Act.- 

Ges.  f.  Anilinfabr.,  Berlin.  Eng.  Pat.  3875,  Feb.  20, 
1908. 

See  Ger.  Pat.   202,170  ;    preceding.— T.  F.  B. 

o-Xilrated  derivatives  of  amino  compounds  of  the  benzene 

or  naphthalene  series  ;  Process  for  the  production  of . 

Act.  -Ges.  f .  Anilinfabr.     Fr.  Pat.  392,006,  Sept.  13,  1907. 

See  Ger.  Pat.  194,951  of  1906  ;  this  J.,  1908,  623.— T.  F.  B. 

Vat  [anthracene]   dyestuffs  ;     Orange  to  yellow  and 

process  of  making  same.  B.  Mayer  and  A.  Schaar- 
Mi-hmidt,  Assignors  to  Soc.  Chem.  Ind.  in  Basle,  Basle, 
Switzerland.     U.S.  Pat.  902,895,  Nov.  3,  1908. 

See  Eng.  Pat.  7583  of  1908  ;  this  J.,  1908,  1015.—  T.  F.  B. 

Dyestuff  ;     Orange  or  brown  and  process  of  making 

same.  A.  Gressly,  Frankfort  on  Maine,  Germany. 
A-signor  to  Cassella  Color  Co.,  Xew  York.  U.S.  Pat. 
903,284,  Nov.  10,  1908. 

See  Eng.  Pat.  19,807  of  1907  ;  this  J.,  1908,  975.— T.  F.  B. 

Sodium    arylamines ;      Manufacture    of .     O.    Lieb- 

knecht,  Assignor  to  Deutsche  Gold-  und  Silber-Scheide 
Anstalt,  vorm.  Roessler,  Frankfort  on  Maine,  Germany. 
U.S.  Pat.  903,588,  Xov.  10,  1908. 

See  Eng.  Pat.  11,335  of  1908  ;  this  J.,  1908,  893.— T.  F.  B. 

7  i  i  phenyl  methane  series  ;     Blue    chrome  dyestuffs  of  the 

.     Fabr.  de   Coul.  d'Aniline  et  d'Extraits  ci-dev. 

J.  R.  Geigv.  First  Addition,  dated  Sept.  6,  1907, 
to  Fr.  Pat.  384,979,  Feb.  21,  1907. 

See  Ger.   Pats,    198,729,   198,909,  and   199,943;  this  J., 

1908,  801,  936.— T.  F.  B. 

Condensation    products    of   gallocyanines    with    ammonia  ; 

J 'rod  net  ion    of    .     Manuf.    de    Mat.    Col.,    Ancien. 

L.  Durand,  Huguenin,  et  Cie.  Fr.  Pat.  391,888,  May  27, 
1908.     Under  Int.  Con  v.,  June  3,  1907. 

U.S.  Pat.  898,842  of  1908 ;  this  J.,  1908,  1015.— T.  F.  B. 

[Thioindigo]    dyestuffs ;      Process    of    making    red . 

Farbwerke  vorm.  Meister,  Lucius,  und  Bruning.  Fr. 
Pat.  391,917,  June  22,  1908.  Under  Int.  Con  v.,  Oct.  22, 
1907. 

See  Eng.  Pat.  16,017  of  1908  ;  this  J.,  1908,  1106.— T.  F.  B. 


Tannin    ami    dip' wood    extracts,    etc.     Fr.    Pat.    391,306. 
See  XIV. 

V.- PRE  PARING,    BLEACHING,     DYEING, 

PRINTING,     AND     FINISHING      TEXTILES 

YARNS,    AND    FIBRES. 

Fibres  from  the  Geld  Coast.     Bull.  Imp.  Inst.,    1908,  6, 

239—242. 
The  following  fibres  were  examined: — (1).  Fibre  of 
Sansevieria  species,  probably  S.  guineensis.  The  soft, 
white  fibre,  about  3  ft.  9  in.  long,  was  valued  at  £60  per 
ton.  (2).  Plantain  fibre  (Musa  sapientum).  The  fibre 
was  brownish-white,  of  fair  strength,  and  about  4  ft. 
long  ;  it  was  worth  £40  per  ton  as  compared  with  £38 — 
£42  for  good  Manila  hemp.  (3).  Banana  fibre  (Musa 
sapientum).  This  was  similar  to  the  plantain  fibre,  and 
was  valued  at  £36  per  ton  as  compared  with  £35 — £36 
for  fair  Manila  hemp.  (4).  Fibre  of  Triumfetta  semi- 
triloba.  The  fibre  was  soft,  of  a  pale  buff  colour,  and  5  ft. 
long,  the  length  of  the  ultimate  fibre  being  0*04 — 0«14 
inch ;  it  was  worth  £35  per  ton,  as  compared  with  £35 — 
£40  for  finest  Bengal  jute.  (5).  Pineapple  fibre  (Ananas 
sativus).  The  soft,  white  fibre,  about  3£  ft.  long,  was 
valued  at  £30  per  ton,  and  might  perhaps  be  used  as  a 
flax  substitute.  (6).  Kapok  (Eriodendron  anfractuosum). 
The  specimen  was  inferior  to  good  commercial  kapok. 
The  results  of  the  chemical  examination  of  the  first  five 
fibres  are  shown  in  the  following  table. 


Moisture 

Ash 

*u-Hydrolysis  (loss) 
*/3-Hydrolysis  (loss) 
♦Acid  'purification 
(loss) 

Cellulose 


(1). 


(2). 


(3). 


(4). 


Per  cent. 
10-3 

0-2 

8-8 
10-5 

1-4 
81-8 


Per  cent.  Per  cent. 
10-5  10-1 


0-9 

19>7 

1-6 
77-0 


0-8 
13-0 
20-7 

1-3 

74-0 


Per  cent. 
10-3 

0-8 

7-3 
10-4 

0-6 
73-5 


(5). 


Per  cent. 

9-5 

1-1 
13-7 
19-4 

1-7 

81-5 


(See  this  J.,  1907,  757.) 


—A.  S. 


Fixation  of  various  derivatives  of  the  same  dye-stuff  and 
explanation  of  the  depth  of  the  dyeing.  L.  Pelet-Jolivet 
and  N.  Andersen.  Compt.  rend.,  1908,  147,  808—810. 
The  authors  consider  solutions  of  dyestuffs  to  act  as 
solutions  of  electrolytes  with  dissimilar  ions.  Hence  a 
solution  of  the  pure  dyestuff  without  the  addition  of  either 
salt  or  acid,  should  play  the  part  of  an  electrolyte  in  the 
presence  of  wool  or  other  adsorbent.  The  fixation  of  the 
dyestuff  should  follow  the  laws  relating  to  the  distribution 
of  electric  charges  in  aqueous  solutions.  Equivalent 
solutions  of  several  dyestuffs  were  prepared  and  treated 
with  the  same  amount  of  wool.  With  derivatives  of 
Safranine,  the  depth  of  the  shade  increases  in  the  following 
order :  hydrochloride,  sulphate,  hydroxide,  phosphate. 
The  salts  of  Crystal  Ponceau  were  then  examined.  The 
depth  of  the  shade  decreases  in  the  following  order, 
aluminium  salt,  free  dye-acid,  magnesium  salt,  sodium 
salt.  Substantive  dyestuffs  for  cotton  behave  like  acid  dye- 
stuffs,  except  that  their  greater  tendency  to  form  colloids 
increases  the  depth  of  the  shade. — F.  Shdn. 

Oleic  acid  ;    Colour   reaction   of .     Rapid   method  of 

distinguishing  between  animal  and  vegetable  fibres.     A. 
Manea.     See    XII. 


Poisoning  by  chromium  in  industrial  operations. 
See  XVIILB. 


Lewin. 


Patents. 

Mercerising,   bleaching,  dyeing,  and  the  like  treatment  of 

yarns ;    Machineri/  for .     W.  P.  Yates,  Bradford, 

Yorks.  Eng.  Pat.  27,963,  Dec.  19,  1907. 
The  machine  consists  of  a  series  of  tanks  provided  with 
tracks  for  supporting  and  guiding  a  number  of  travelling 
carriers.  These  carriers  hold  carriages  over  which  the 
hanks  are  stretched.  Each  carriage  consists  of  two  rollers, 
which  can  be  relatively  adjusted  by  means  of  contracting 
arms,  and  have  a  number  of  lateral  projections  in  order 
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to  allow  easy  access  of  the  liquor  to  the  yarn  from  all 
sides.  The  ends  of  the  rollers  are  provided  with  toothed 
wheels,  by  means  of  which  they  are  rotated  during  their 
passage  through  the  machine. — P.  F.  C. 

Cop  dyeing  machines.  The  British  Cotton  and  Wool 
Dvers'  Assoc,  Ltd.,  and  A.  Hoegger,  Manchester. 
Eng.  Pat.  13,933,  Nov.  20,  1907. 
The  machine  is  intended  for  use  with  a  series  of  vats, 
which  contain  the  dye-liquor  to  be  circulated  through  the 
cops.  These  dye-vats  are  fitted  with  rails  upon  the  edges, 
along  which  the  frame  supporting  the  cop-carriers  may  be 
moved.  In  this  frame  an  exhaust  cylinder  is  so  fixed 
that  it  may  be  raised  and  lowered  by  means  of  a  rack  and 
pinion  and  is  connected  at  its  lower  end  by  means  of  pipes 
with  a  circulating  pump  and  the  cop-carriers.  These  latter 
are  hollow,  the  tcp  being  formed  by  the  cop-plate,  which 
is  secured  by  clamps,  and  the  interior  space  is  connected 
by  pipes  with  the  circulating  pump  and  the  exhaust 
cylinder.  The  cops  are  lowered  into  the  dye-vat  and  the 
liquor  circulated  by  the  aid  of  the  pump,  and  upon  com- 
pletion of  the  dyeing  operation,  the  cops  may  be  freed 
from  excess  of  liquor  by  exhausting  the  cylinder  and 
drawing  air  through  them.  Flexible  pipes  are  employed 
for  conveying  the  steam  for  the  circulating  pump  and 
exhaust  jet  from  the  main  steam  pipe. — F.  M. 

Dyeing  process  whereby  designs  are  produced  on  sealskin 
and  all  kinds  of  plush  and  velvet.  W.  Weinzirl,  Wels, 
Austria.  Eng.  Pat.  17,681,  Aug.  22,  1908. 
The  material  is  folded  or  gathered  up  according  to  the 
design  which  it  is  desired  to  produce,  and  the  folds  are 
firmly  bound  or  stitched.  The  material  is  then  quickly 
dyed,  the  folds  are  opened  out,  and  the  process  is  com- 
pleted by  washing,  drying,  and  finishing. — P.  F.  C. 

Dyeing ;    Apparatus  for .     H.   Anner,   Phillipsburg, 

N.J.,  Assignor  to  Standard  Silk  Co.  U.S.  Pat.  902,271, 
Oct.  27,  1908. 
A  reel,  which  is  caused  to  revolve  at  the  required  speed, 
is  mounted  on  a  carriage  on  the  top  of  the  dye- vat.  The 
carriage  can  be  mechanically  moved  in  either  direction 
along  the  top  of  the  dve-vat,  or  locked  in  any  particular 
position.— P.  F.  C. 

Dyestuffs  for  animal  fibres,  and  processes  for  obtaining 
them.  H.  R.  Vidal.  Fr.  Pats.  391,465  and  391,466, 
Aug.  29,  1907. 
When  aromatic  amines,  polyamines,  or  hydroxyamines 
are  condensed  with  one  another  or  with  phenols,  poly- 
phenols, naphthols.  dihydroxynaphthalenes,  hydroxy- 
quinolines,  hydroxyanthraquinones,  dilvydroxydiphenyl- 
amine,  etc.,  products  are  obtained  which  give  dyestuffs 
when  their  neutral  solutions  are  treated  with  bichromates 
or  other  oxidising  agents.  The  colouring  matters  may 
be  obtained  on  animal  fibres  by  immersing  the  fibre, 
previously  impregnated  with  the  oxidising  agent,  in  a 
neutral  solution  of  the  condensation  product.  Example. — 
By  adding  188  gnus,  of  phenol  to  108  grms.  of  parapheny- 
lenediamine  in  5  litres  of  water,  a  solution  is  obtained  which 
deposits  pearly  scales  on  cooling.  This  substance,  dis- 
solved in  warm  water,  develops  an  intense  black  on  chromed 
wool.  The  same  effect  may  also  be  obtained  by  immersing 
the  chromed  wool  in  the  solution  of  the  two  ingredients 
without  isolation  of  the  condensation  product.  In  the 
second  patent,  reserve  effects  are  obtained  on  fabrics, 
especially  in  conjunction  with  the  above  process,  by  means 
of  the  application  of  paraffin  wax,  either  molten  or  in 
solution,  i In-  paraffin  wax  afterwards  being  recovered  by 
solvents   in  an  apparatus  based  on  the  Soxhlet  principle. 

—P.  F.  C. 

Chrome  lakes  on   textiles ;    Process  for  fixing with 

the.    aid    of    ammonium    eliminate.      Karbenfabr.    vorm. 
F.    Bayer  und  Co.     Fr.   Pat.   391,388,   May   16,    1908. 
Under  Int.  Conv..  May  23,  1907. 
Chrome  lakes  are  fixed  on  the  fibre    by   applying   ammo- 
nium chromate,  or  a  mixture  of  another  onromate  and  an 
ammonium  salt,  together  with  either  a  mordant  dyestuff 

and  an  organic  reducing  agent,  or  a  composition  capable 

of  forming  a  dyestull  mi  the  fibre  by  oxidation,  followed 
by    steaming. 


Examples.  A  mixture  of  2  parts  of  paraphenylenedi- 
amine,  95  parts  of  starch  thickening,  and  2 — 3  parts  of 
ammonium  chromate,  printed  and  steamed,  gives  brown 
shades.  A  mixture  of  10  parts  of  Alizarin  Yellow  GG  paste, 
96  parts  of  thickening,  1£ — 2  parts  of  ammonium  chromate, 
4 — 5  parts  of  glycerin,  and  7  parts  of  ammonium  ricinoleate. 
(40  per  cent.)  is  printed,  and  the  material  is  dried  and 
steamed  for  2 — 15  minutes.  By  adding  chalk  to  this 
printing  paste,  fast  resist  colours  can  be  obtained  on 
Aged  Black.— P.  F.  C. 

Impregnation    of    paper,    textiles,    or    similar    materials  . 

Preparation  of  a  mass  for  the .     H.  F.  E.  Zander. 

Ger.  Pat.  201,228,  Feb.  11,  1906. 
About  150  grms.  of  agar-agar  are  dissolved  by  boiling  with 
3  litres  of  water,  with  addition  of  a  solution  of  5  grms.  of 
oxalic  acid  or  salicylic  acid ;  the  quantity  of  acid  added 
may  be  increased  or  diminished  according  as  a  harder 
or  softer  product  is  desired.  To  this  solution  are  added 
80  grms.  of  glycerin  and  100  grms.  of  Japan  wax,  stearine, 
or  ceresin,  and  the  whole  is  boiled,  a  colouring  mattei 
being    also    added   if    desired. — A.  S. 

Artificial    horse-hair    and    ribbons    of    cellidose ;     Mann 

faclure  of .     E.  Crumiere,  Paris.     Eng.  Pat.  7126, 

March  31,  1908. 

See  Addition  of  March  17,  1908,  to  Fr.  Pat.  377,118  of 

1907;    this  J.,    1908,   977.— T.  F.  B. 

Dyeing   machine.     J.    Sulzbach,    New   York.     Eng.    Pat. 

23,902,  Oct.  29,  1907. 
See  U.S.  Pat.  871,376  of  1907  ;  this  J.,  1908, 119.— T.  F.  B. 

Dyeing  acetylcellulose  or  fabrics  made  from  the  same ; 
Processes  for  — — .  J.  Wetter,  London.  From  Knoll 
und  Co.,  Ludwigshafen  on  Rhine,  Germany.  Eng.  Pat. 
24,284,  Nov.  2,  1907. 

See  Fr.  Pat.  383,636  of  1907  ;  this  J.,  1908,  332.— T.  F.  B. 

Formaldehyde-sulphoxylic    acid ;     Preparation     of . 

Fr.  Pat.  391,924.     -See  VII. 

Sizing  of  paper,  and  fvlling,  weighting,  dressing,  dyeing, 
and  finishing  of  paper  and  textiles.  Ger.  Pat.  202.312. 
See  XIX. 


VI.— COLOURING    WOOD,    PAPER, 
LEATHER,     &c. 

Patent. 

Dyeing   skins;     Machine   for .     Billaud,    Fillias    el 

.      Cie.     Fr.  Pat.  391,717,  June  20,  1908. 
A  machine  for  the  brush  dyeing  of  skins  is  provided  with 
means  for  automatically  carrying  away  the  skin  after  it 
has   passed   under   the   brush  for  the   number   of   times 
desired.— H.  G.  B. 

VII.— ACIDS,     ALKALIS,     SALTS,     AND 
NON-METALLIC     ELEMENTS. 

Tangential  {sulphuric  acid}  chambers ;    Direction    of    tin 

gases  in  Meyer's .     K.  J.  Beskow.  Z.  angew.  Chem., 

1908,  21,  2312—2315. 
In  order  to  ascertain  the  path  followed  by  the  gases  m 
Meyer's  tangential  sulphuric  acid  chambers,  the  authoi 
used  an  open  glass  tube,  in  which  a  glass  spiral  was 
mounted,  and  which  on  its  under  side  was  provided  neat 
the  ends  with  indentations,  so  as  to  form  a  kind  of  boat. 
in  which  sulphuric  acid  could  condense.  This  tube  was 
placed  in  a  chamber  in  different  positions,  and  the  amount 
of  acid  condensed  in  it  in  a  given  time  determined.  The 
results  obtained,  details  of  which  are  given,  show  that  the 
motion  of  the  gases  is  mainly  tangential  throughout  nearh 
the  wholo  of  the  chamber. — A.  S. 

Ammonia  and  organic  bases  ;    Oxidation  of ■  by  mean* 

of    contact    subsUinces.     E.     Orlow.     J.     Russ.     Phys.- 

Chem.  Ges.,  1908,  40,  659—660.     Chem.  Zentr.,  1908. 

2,  1490. 

A  mixture  of  air  ana  ammonia  can  be  oxidised  to  nitrous 

and  nitric  acids  by  using  copper  wire  gauze  as  a  oatalyser, 
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The  tube  eontaining  the  gauze  must  be  heated  at  first, 
but  the  heating  can  be  stopped  as  soon  as  the  catalyscr 
becomes  strongly  incandescent.  Aniline  ami  analogous 
bases  can  be  oxidised  in  a  similar  manner. — A.  S. 

Add  carbonates  of  calcium  and  barium;   Preparation  ami 

composition  of .     E.  H.  Reiser.  S.   l.eavitt.  and   L. 

M,  Master.     J.    Amer.    Ohein.    Soc,     1908,    30.     1711- 

171S. 
By  the  interaction  of  ammonium  bicarbonate  and  calcium 
or  barium  chloride  solution  at  0°  C,  a  precipitate  of  the 
acid  carbonate  of  calcium  or  barium  is  obtained,  which  may 
be  dried  without  decomposition,  provided  the  temperature 
is  not  allowed  to  rise.  Analyses  show  that  the  proportion 
of  carbonic  acid  is  higher  than  that  generally  assumed  to 
be  present,  the  composition  of  the  calcium  salt  corres- 
ponding nearly  with  the  formula.  CaC03.l-75HoC03.  The 
acid  carbonate  of  barium,  prepared  as  above,  but  with  the 
addition  of  gelatin  to  the  solution  to  prevent  decom- 
position, has  been  analysed,  without  drying,  by  deter- 
mining the  ratio.  Ba  :  OOj  :  it  corresponds  with  the 
formula.  BaC03.l-5H,CO:-,.  Solutions  jii  the  acid  car- 
bonates, prepared  at  the  ordinary  temperature  by  passing 
an  excess  of  carbon  dioxide  into  solutions  of  the  hydrox- 
ides and  then  agitating  with  air  until  just  alkaline  to 
phenolphthalein,  give  figures,  on  analysis,  agreeing 
closely  with  the  above  formula?. — F.  Sodn. 

Ferric  chloridt  :    Influence  of  neutral  salts  on  the  hydro- 
lysis of .     G.  Maltitano  and   L.   Michel.     Compt. 

rend..  1908,  147,  803—806.  (See  also  this  J.,  1908, 
74.) 
In  solutions  of  ferric  chloride  containing  potassium 
chloride,  the  formation  of  the  colloidal  hydroxide  takes 
place  more  rapidly  than  in  a  solution  containing  ferric 
chloride  alone.  When  the  ratio,  FeCl3  :  KC1,  is  greater 
than  unity,  the  increase,  with  time,  in  the  electrical 
conductivity  of  the  solution  when  kept  at  50°  C,  is  more 
rapid  and  attains  a  higher  value  than  with  a  solution  of 
ferric  chloride  alone.  When  the  ratio  of  these  chlorides 
is  less  than  unity,  the  increase  of  conductivity  reaches  a 
lower  value,  even  if  the  increase  is  more  rapid  at  the 
commencement.  The  hydrolysis  of  ferric  chloride  in  the 
presence  of  potassium  chloride  can  be  more  rapid  or  slower 
according  to  the  relative  amount  of  the  latter  present. 
The  chlorides  of  sodium,  ammonium,  barium,  and  magne- 
sium, and  potassium  nitrate  behave  in  an  analogous 
manner.  Salts  with  multivalent  negative  radicals,  such 
as  potassium  sulphate  or  acid  potassium  phosphate, 
hinder  the  hydrolysis,  smaller  amounts  at  low  tempera- 
tures producing  the  same  effect  as  larger  amounts  at 
higher  temperatures. — F.  Shdx. 

Stannic  oxide  ;    Reduction  of .     D.  B.  Dott.     Pharm. 

J.,  1908,  81,  585. 
When'  stannic  oxide  is  heated  with  hypophosphorous 
acid  (30  per  cent.)  to  a  temperature  approaching  redness, 
it  becomes  reduced  to  the  stannous  state  (phosphate  or 
pyrophosphate),  the  resulting  mass  dissolving  almost 
completely  in  hydrochloric  acid.  Silica,  when  present, 
remains  insoluble  in  a  form  in  which  it  is  readily  removed 
by  filtration. — F.  Sodn. 

Tungrtic  acid  and  silica;    Separation  of .     P.  Nico- 

lardot.  Compt.  rend.,  1908,  147,  795—797. 
The  method  depends  upon  the  fact  that  tungstic  acid  is 
converted  into  a  volatile  oxyehloride  when  heated  to 
51 "  I  C.  in  a  current  of  chloroform  vapour  mixed  with  air, 
the  silica  being  unattacked.  The  method  can  be  applied 
to  the  determination  of  tungsten  in  wolfram. — F.  Shdn. 

Zirconium    oxide  ;     Natural free    from    iron.     E. 

We-dekind.  Z.  angew.  Chem.,  1908,  21,  2270—2271. 
Natural  crystalline  zirconium  oxide  usually  contains 
93 — 95  percent,  of  the  pure  oxide,  the  impurities  consisting 
of  titanium  dioxide,  ferric  oxide,  silica,  and  zirconium 
silicate.  Zirconium  oxide  also  occurs  in  hard  glassy 
black  lumps,  which  on  examination  under  the  microscope, 
are  seen  to  consist  of  black  threads  or  particles  imbedded 
in  a  brownish-yellow  medium.  One  of  these  lumps  was 
broken  and  the  black  threads  were  separated  from  the  rest 


of  the  mineral.  On  analysis  they  were  found  to  be  free 
from  iron.  The  black  colour  is  therefore  not  due  to  the 
presence  of  colloidal  iron  compounds  as  is  generally 
supposed,  but  is  probably  caused  by  the  titanium  dioxide 
which  is  always  present. — P.  F.  C. 

Oxygen  from  sodium  peroxide  ;    Material  for  the  evolution. 

of in   a    Kipp's  apparatus.     L.  Wolter.     Chem.- 

Zeit,,  1908,  32,  1066. 
The  evolution  of  oxygen  in  a  Kipp's  apparatus  by  the 
action  of  dilute  acids  on  sodium  peroxide  is  difficult  to 
control,  and  even  dangerous.  Even  when  the  peroxide 
is  distributed  in  an  indifferent  medium  like  paraffin  wax, 
spontaneous  ignition  sometimes  occurs.  The  author 
recommends  a  mixture  of  sodium  peroxide,  distributed  by 
fusion  with  a  readily  fusible  inert  salt,  e.g.  potassium 
nitrate,  and  mixed  with  a  little  magnesium  oxide  to  prevent 
it  from  deliquescing  in  moist  air.  Suitable  proportions  are : 
100  grms.  of  sodium  peroxide,  25  grms.  of  magnesium, 
oxide,  and  100  grms.  of  potassium  nitrate.  The  nitre  is 
first  fused  in  an  iron  dish,  and  the  peroxide,  previously 
mixed  with  magnesia,  is  then  added  in  small  quantities  at 
a  time,  the  fused  mass  being  stirred  after  each  addition. 
The  melt  finally  becomes  very  stiff  and  must  be  stirred 
vigorously  ;  it  is  then  spread  out  on  an  iron  plate  to  cool, 
broken  up,  and  stored  in  air-tight  tins.  As  a  further 
protection,  the  large  lumps  may  be  dipped  in  melted  paraffin, 
before  storage.  The  oxygen  is  evolved  by  the  action  of 
dilute  hydrochloric  acid  on  this  mixture,  and  the  gas  is 
washed  by  potassium  hydroxide  solution  to  remove  traces 
of  carbon  dioxide. — J.  F.  B. 

Sulphur ;    Boiling  point  of on  the  constant  pressure 

air  thermometer.     N.  Eumorfopoulos.     Rov.  Soc.  Proc., 
1908,  A,  81,   339—362. 
As  the  mean  of  several  determinations   the   boiling  point 
of  sulphur  is  given  as  between  443-58°  C.  and  443-62°  C. 

— O.  F.  H. 

Electrolytic    soda •      Manufacture    of .     Theory    of 

the  "  bell  "  process.     A.  Brochet.     See  XL4. 

Poisoning  by  chromium  in  industrial  operations.     Lewin. 
See  XVIII5. 

Boric  acid ;    Determination  of ■  in  insoluble  silicates. 

E.  T.  Wherry  and  W.  H.  Chapin.     See  XXIII. 

Patents. 

Sulphuric  acid  ;    Manufacture  of in  lead  chambers. 

E.  Hoefling.     Ger.  Pat.  202,631,    April  10,  1907. 

In  order  to  obtain  a  more  thorough  mixing  of  the  gases, 
and  thereby,  it  is  claimed,  reduce  the  consumption  of 
nitric  acid,  and  increase  the  output  of  sulphuric  acid, 
helical  surfaces  are  disposed  in  the  inlet-  and  connecting 
pipes  of  the  different  lead  chambers. — A.  S. 

Phosphoric  acid  ;    Production  of  — — .     F.  J.   Maywald, 
Brooklyn,  N.Y.     U.S.   Pat.   902,157,   Oct,   27,   1908. 

A  low-potential  arc,  produced  by  a  current  at  about 
60  volts,  is  maintained  in  a  granular  mass  of  phosphates 
(of  an  "earthy  base  ")  to  which  air  has  access,  so  as  to 
decompose  the  phosphate  into  a  basic  residue  and  phos- 
phoric oxide  which  latter  is  volatilised  and  collected. 
— F.  Sodn. 

Carbon  dioxide  ;   Mixtures  for  the  generation  of .     F. 

Menter  and  W.  A.  Sedlitzky,  Vienna.     Eng.  Pat.  14.863, 
July  13,  1908. 

The  claim  is  for  dry  mixtures  of  a  carbonate  or  bicar- 
bonate and  a  salt  or  double  salt  which  is  readily  hydrolysed 
in  aqueous  solution.  A  mixture  of  sodium  bicarbonate 
and  one  of  the  alums,  aluminium  sulphate,  or  ferrous 
sulphate,  may  be  taken  as  a  typical  example. — 0.  R. 

Chromates   [and   aluminates]  ;    Process   of   making . 

W.   T.   Gibbs,   Buckingham,  Canada,   Assignor  to  the 

National     Electrolytic    Co.,  New    York.     U.S.     Pat. 
901,436,   Oct.   20,   1908. 

Alkali  chromates  and  aluminates  are  produced  by  mixing 
finely-ground  chrome  iron  ore  with  an  alkali  carbonate- 
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and  roasting  the  mixture  in  an  oxidising  atmosphere, 
in  a  revolving  furnace,  at  a  temperature  sufficient  to  keep 
the  mass  fluid. — A.  S. 

Aluminous   materials  ;    Process  of   treating .     L.    E. 

Saunders.  Niagara  Falls,  N.Y.,  and  J.  G.  Petrikin,  Lock 
Haven,  Pa.  U.S.  Pat.  902,255,  Oct.  27,  1908. 
The  process  is  for  the  treatment  of  aluminous  materials, 
such  as  calcined  bauxite  or  clay,  with  the  vapour  of 
aluminium  chloride  at  a  high  temperature,  the  elements 
capable  of  yielding  volatile  chlorides,  being  in  this  way 
separated  as  such.  The  chlorides  are  then  converted  into 
a  chloridising  agent,  hydrochloric  acid,  for  instance,  by 
treatment  with  steam,  and  this  is  made  to  react  with  a 
portion  of  the  residual  alumina  to  give  aluminium  chloride 
again. — F.  Sodn. 

Metallic   [zinc,   etc.]  oxides  ;    Process   of  obtaining . 

R.    Seiffert,    Bobrek,    Germany.     U.S.    Pat,    902,260, 

Oct,  27,  1908. 
Zinc  and  other  metals  are  obtained  in  the  form  of  oxides 
bjr  mixing  the  ores  or  other  products,  "  containing  the 
necessary  fuel,"  with  a  suitable  binding  material,  and 
moulding  into  lumps.  These  lumps  are  introduced  into 
a  receiver,  and,  when  combustion  is  started,  a  blast  of  air 
at  low  pressure  is  forced  in  to  dry  the  material  and  render 
it  porous.  The  pressure  of  the  blast  is  then  increased, 
so  as  to  rapidly  and  uniformly  raise  the  temperature  to 
that  required  for  the  reduction  and  volatilisation  of  the 
metals  in  question,  and,  when  the  greater  part  of  the  zinc 
has  been  expelled,  the  removal  of  the  metal  fumes  being 
aided  by  suction,  the  blast  is  further  increased,  so  as  to 
liquefy  the  charge  and,  by  continued  blowing  through  the 
liquid  mass,  to  ensure  complete  removal  of  the  zinc. 

— F.  Sodn. 

Nitric  oxide  ;  Method  for  producing .      J.  L.  Roberts, 

New  York.  U.S.  Pat.  902,607,  Nov.  3,  1908. 
Nitrogen  and  oxygen  are  continuously  supplied  to  the 
lower  end  of  a  tubular  passage,  in  which  is  formed  an 
■electric  arc  "  containing  chromium,  or  chromium  and  iron," 
the  nitric  oxide  produced  being  drawn  off  from  the  upper 
end  of  the  passage. — A.  G.  L. 

Oxygenated    compounds    [nitrogen    oxides] ;     Preparation 

of .     O.  H.  Dahl.     Fr.  Pat.  391,822,  June  30,  1908. 

Under  Int.  Conv.,  July  1,  1907. 
In  oxidising  processes,  such  as  the  combination  of  atmos- 
pheric nitrogen  and  oxygen  in  the  electric  arc,  the  product 
of  the  reaction  must  be  rapidly  withdrawn  and  cooled 
below  the  high  temperature  necessary  for  union,  so  as  to 
prevent  subsequent  dissociation.  The  reaction  takes 
place  at  a  lower  temperature,  as  for  instance  in  an  acetylene 
gas  furnace,  if  the  oxygen  be  previously  ozonised.  Less 
cooling  of  the  resulting  nitrogen  oxides  is  necessary,  and 
a  better  yield  is  obtained.— O.  R. 

Coppdr ;  Extraction  of as  subacetaie  from  copper- 
containing  minerals.  E.  Abresch.  Fr.  Pat.  391,60% 
June  24,  1908. 
MINERALS  containing  copper  oxide  or  carbonate  are 
treated  with  a  15  per  cent,  solution  of  acetic  acid,  the  excess 
"1  acid  is  neutralised  or  removed  by  distillation,  the 
dissolved  impurities  (iron,  alumina,  lime,  etc.),  precipi- 
tated by  means  of  an  alkali,  and  copper  subacetate 
recovered  from  the  filtered  solution  by  crystallisation. 

—0.  R. 
Lead  oxide  ;    Process  and  apparatus  for  the  manufacture 

of and  the  treatment  of  raw  litharge  and  white  lead 

residues.  V.  J.  Barton,  Fr.  Pat,  391,612,  dune  24, 
1908. 
Lead,  raw  litharge,  or  white  lead  residue,  is  heated  in  a 
current  of  air  which  carries  over  the  finely-divided  lead 
oxide  into  a  collecting  vessel,  the  specifically  heavier 
particles  of  lead  and  other  impurities  being  left  behind  in 
the    heating    chamber. — O.  R. 

Watt ir -glass  ;  Process  for  increasing  the  mobility  and 
reactivity  of  .     R.    Eberhard.     Fr.    Pat.   391,682, 

dune  |ti,  L908.  Under  Int.  Conv.,  June  17,  1907,  and 
dun.-  15,  1908. 

Thb  mobility  and  reactivity  of  water-glass  is  increased 

by  adding  t In-  salts  or  acids  of  chromium,  and  the  treated 


substance  may  be  used  with  advantage  in  all  cases  in 
which  water-glass  is  generally  employed.  For  instance, 
in  preparing  a  vehicle  for  water  colours,  70  grms.  of 
potassium  bichromate,  dissolved  in  water,  added  to  every 
100  kilos,  of  water-glass  solution  (18° — 23CB.),  makes  the 
colour  easier  to  spread  and  more  resistant  to  the  action  of 
the  air.  Silicic  acid  does  not  separate,  on  exposure,  from 
a  solution  of  water-glass  treated  in  this  manner,  and  by  its 
spontaneous  evaporation  the  silicates  are  deposited  as  a 
gelatinous  mass  which  is  soluble  in  a  weak  solution  of 
alkali.  Besides  salts  containing  chromium,  or  in  place 
of  them,  bases  or  salts  of  bases  soluble  in  alkalis,  or  salts 
of  the  heavy  metals,  such  as  tin  or  lead,  or  hydroxides 
or  acids  soluble  in  alkalis,  may  be  used,  and  in  practice 
a  joint  addition  is  often  advantageous. — F.  Sodn. 

Formaldehyde-sulphoxylic  acid ;     Preparation  of in 

the  free  state.     J.  Tay.     Fr.  Pat.  391,924,  June  26,  1908. 

A  solution  of  formaldehyde-sulphoxylic  acid  is  obtained 
by  treating  formaldehyde-zinc  sulphoxylate  with  oxalic 
acid  in  the  presence  of  excess  of  formaldehyde,  the  propor- 
tions recommended  being :  250  parts  of  oxalic  acid 
dissolved  in  250  parts  of  water,  300  parts  of  formaldehvde- 
zinc  sulphoxylate,  and  300  parts  of  formaldehyde  of  40 
per  cent,   strength. — 0.  R. 

Ferrocyanogen  compounds  ;    Obtaining  soluble from 

spent  gas-purifying  material  or  other  product  .  C. 
Petri.  Ger.  Pat.  202,399,  Oct.  5,  1906. 
The  spent  gas-purifying  material  is  mixed  with  lime  and 
then  with  finely  ground  sodium  chloride,  calcium  chloride, 
or  ammonium  chloride,  and  extracted  with  water,  or  the 
mixture  of  the  material  and  lime  is  extracted  with  a  solu- 
tion of  one  of  the  chlorides  mentioned.  It  is  stated  that 
higher  yields  of  soluble  ferrocyanogen  compounds  are 
obtained  than  by  extraction  with  water  alone. — A.  S. 

Ammonium  thiosulphate  ;    Manufacture  of  high-percentage 

.     Chem.    Fabr.    auf   Aktien,    vorm.    E.    Schering. 

Ger.  Pat.  202,503,  Nov.  5,  1907.  Addition  to  Ger. 
Pat.  202,502. 
According  to  the  chief  patent,  ammonium  thiosulphate 
was  prepared  by  the  interaction  of  ammonium  chloride 
and  sodium  thiosulphate  at  about  100°  C,  the  solution 
being  also  separated  from  the  solid  phase  at  this  tempera- 
ture. According  to  the  present  patent  the  use  of  other 
ammonium  salts,  e.g.,  the  sulphate  and  oxalate,  instead 
of  the  chloride,  is  claimed. — A.  S. 

Liquefaction  of  air  ;   Apparatus  for  the .     J.  F.  Place. 

Fr.  Pat.  391,326,  Feb.  24,  1908. 
The  air  purified  by  compression,  cooling  by  liquefied 
carbon  dioxide,  and  passage  through  potassium  hydroxide. 
is  caused  to  pass  under  high  compression  through  the  coils 
of  a  series  of  counter-current  coolers,  to  a  liquefier  where 
it  is  liquefied  under  pressure.  From  the  liquefier,  the 
liquefied  air  passes,  still  under  pressure,  to  a  super- 
cooler  where  it  is  further  cooled  before  being  released 
from  the  pressure.  The  supercooling  is  effected  by  liquid 
air  compressed  and  liquefied  in  a  separate  isolated  machine 
and  delivered  under  a  lower  pressure  to  the  supercooler. 
As  this  air  evaporates,  it  passes  backwards  through  the 
interchangers  over  the  coils  by  which  the  highly  compressed 
air   is   conveyed   to   the  liquefier. — \Y.  11.  ( '. 

Hydrogen    generator.     C.    Dansette.     Fr.     Pat.    391,793, 

Sept.  6,  1907. 
\Y  \tei;  vapour  is  fed  into  the  arc  produced  in  a  gas-tight 
electric  furnace,  by  passing  water  through  the  lower, 
vertical,  carbon  tube,  which  constitutes  one  of  the  elec- 
trodes. The  furnace  communicates  by  means  of  a  valve 
with  a  reservoir,  into  which  the  hydrogen  and  oxygen 
produced  by  dissociation  pass.  The  oxygen  may  either 
be  absorbed  by  a  suitable  reagent,  or  the  two  gases  separ- 
ated by  diffusion  through  a  porous  earthenware  vessel. 

— O.  R. 

Oyanidee  and  cyanamides';  Manufacture  of  — — .  J.  \. 
Johnson,  London.  From  Badische  Anil  in  und  Soda 
Fabrik.  Ludwigshafen  on  Rhine,  Germany.  Kng.  Pat. 
I  St  I,  .Ian.   27,    1908. 

Sbh  Fr.  Pat.  387,001  of  1908  ;  this  J.,  1908,  809.— T.  F.  B. 
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Solium  tkioeulphatt  and  sodium  hydrosulphidc  :    Pri 

o/  making .     W.  Ha>onh;n  h.  Mannheim.  Germany. 

DJS.  PfctB.  903,136  and  903,136,  Nov.  3,  1908. 

See  Fr.  Pa:.  383,136  of  1007  :  this  J..  L908,  282.— T.  F.  B. 

Nitrogen    compounds  .•    Process  of   making .     O.   F. 

Carlson.  Stockholm.     U.S.  Pat.  903,641,  Nov.  10,  1908. 
Bog.  Pat.  16,446  of  1908  :  this  J..  L906,  858.— T.  F.  B. 

Zinc  salt  of  formaldefu/de-sulpho.vi/lic    acid ;    Process  for 

obtaining    a    sparingly    soluble .     C.    Rademaeher 

und  Co.  Fr.  Pat.  391,970.  Julv  3,  190S.  Under  Int. 
Conv..  Feb.  26,  1908, 

See  Bag.  Pat.  4761  of  1908  :  this  J..  190S,  1058.— T.  F.  B. 

s      'urn  bicarbonate  ;    Method  of  making ,     R.  H.  F. 

Finlay.     Fr.    Pat.   392.110,   July   8,    1908. 
See  Eng.  Pat.  16,853  of  1907  ;  this  J.,  1908,  898.— T.  F.  B. 

Chlorates  :     Electrolytic   manufacture  of from  alkali 

and  alkaline-earth  chlorides.  Gcr.  Pat.  202,500. 
S      XL  I. 

VIIL— GLASS,   POTTERY,  AND  ENAMELS. 

Industrial  diseases  :     Second  Report  of  the  Departmental 

Committee  on  Compensation  for .     [Cd.  4386.] 

The  report  deals  with  glassworkers'  cataract,  telegraphists' 
cramp,  and  eczema.  With  regard  to  the  first,  it  recom- 
mends *;  that  'Cataract  in  Glassworkers'  be  added  to 
the  First  Column  of  the  Schedule  of  industrial  diseases, 
for  which  compensation  may  be  claimed  ;  that  '  Processes 
in  the  manufacture  of  glass  involving  exposure  to  the 
glare  of  molten  glass  '  be  added  to  the  Second  Column  ; 
but  that  the  compensation  should  be  made  payable  only 
in  cases  where  an  operation  is  undergone  and  for  a  period 
not   exceeding  six   months." 

Patent. 

Ceramic  ware  ;   Decoration  of .     F.  Fuchs.     Fr.  Pat. 

391,781,  June  29,  1908. 
300  parts  by  weight  of  gelatin,  200  parts  of  quince  pips, 
and  100  parts  of  beetroot  juice,  are  separately  digested  with 
hot  water,  and  after  filtering  the  quince  mucilage,  the  three 
solutions  are  mixed  and  diluted  with  sufficient  water  to 
allow  of  the  mixture  being  applied  by  means  of  a  brush. 
The  solution  is  applied  to  a  coloured  design,  which  is 
transferred  to  the  unglazed  ware,  after  which  the  latter  is 
glazed  and  fired.  Similar  solutions  are  used  for  producing 
reliefs  on  unglazed  ceramic  ware,  in  which  case  the  first 
colourless  design  is  followed  by  a  second  transfer,  which 
is  dusted  with  faience  or  porcelain  powder. — O.  R. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Patents. 

Grinding,     sharpening,     burnishing,    or    polishing    metal 

articles ;     Composition    for .     J.    Wilson,    South 

Shields.     Eng.  Pat,  24,433,  Nov.  5,  1907. 

The  preparation  consists  of  "  sulpho-carbolate  of  soda  " 

with  the  addition  of  20  per  cent,  of  phenol  and  4  per  cent. 

of  cresol. — O.  R. 

Kiln  for   burning  limestone,   dolomite,   and   the   like.     E. 

Schmatolla,  London.  Eng.  Pat.  17,609,  Aug.  21,  1908. 
In  a  vertical  gas-fired  kiln,  the  central  shaft  is  circular  in 
section  for  the  greater  part  of  its  length,  but  is  divided 
towards  the  bottom  into  three  separate,  arched  chambers, 
by  means  of  three  curved  bridges  or  walls.  Each  bridge 
contains  a  straight  flue,  which  is  connected  with  an 
external  gas  producer  and  extends  to  the  outer  end  of  the 
kiln.  The  bridges  are  so  constructed  as  to  form  a  cone 
in  the  centre,  which  deflects  the  greater  part  of  the  burnt 
material  into  three  lower  shafts,  through  which  most  of 
the  material  is  discharged,  but  at  the  same  time  deflects  a 
portion  of  the  material  to  three  doors,  at  the  outer  ends 
of  the  upper  part  of  each  of  the  bridges.  Through  these 
upper  outlet  doors,  an}'  material  resting  on  the  bridges  is 


withdrawn,  and  required  repairs  of  the  bridges  are 
effected.  The  greater  part  of  the  gas  is  introduced  into 
the  centre  of  the  main  shaft,  so  as  to  avoid  loss  of  heat  and 
overheating  of  the  firebrick  walls.  Upper  gas  inlets, 
communicating  by  means  of  uptakes  with  a  main  circular 
gas  flue  at  the  base  of  the  kiln,  admit  the  gas  to  the 
combustion  zone,  and  above  each  upper  gas  inlet,  recesses 
in  the  outer  wall  of  the  kiln  are  arranged.  These  recesses 
communicate  by  short  closed  passages  with  the  interior  pf 
the  kiln,  thus  facilitating  the  cooling  and  repair 
of  the  lining  in  the  combustion  zone,  and  the  cleaning, 
regulation,  and  control  of  the  upper  gas  inlets. — O.  R. 

Wood  ;  Preserved and  method  of  making  same.     P.  C. 

Reilly,  Indianapolis,  Ind.     U.S.  Pat.  901,557,  Oct.  20, 

1908. 
The  process  consists  in  filling  the  pores  of  the  wood  with 
a  hydrocarbon  oil  "  derived  by  the  direct  filtration  of  tar," 
this  oil  being  fluid  at  ordinary  temperatures,  containing 
practically  all  the  oils  of  the  tar,  and  being  substantially 
free  of  solids  in  suspension. — A.  S. 

Wood  ;  Solution  for  impregnating  and  preserving .     B. 

Malenkovic   and   Landau  und   Co.     Fr.   Pat.   391,908, 

June  10,  1908. 
Wood  is  treated  with  a  solution  of  the  fluoride  or  acid 
fluoride  of  a  heavy  metal  such  as  zinc,  to  which  are  added 
an  alkali  fluoride  or  ammonium  fluoride,  and  ammonia, 
aniline,  hydroxylamine,  or  other  weak  base.  The  resulting 
almost  neutral  solution  does  not  attack  metals  appreciably. 

— O.  R." 

Bricks,  shaped  stones  or  blocks,  tubes,  tiles,  and  the  like  ; 

Manufacture  of .     H.  Dresler,  Creuzthal,  Germany. 

U.S.  Pat.  903,062,  Nov.  3,  1908. 
Approximately  equal  parts  of  slag  granulated  in  water 
and  slag  ground  after  solidifying  in  air,  are  mixed,  moulded, 
and  subjected  to  the  action  of  carbon  dioxide  gas  under 
pressure. — A.  G.  L. 

Cement ;    Manufacture  of  hydraulic .     C.  J.  Potter^ 

Willington  Quay.     Eng.  Pat.  25,969,  Nov.  23,  1907. 

To  obtain  a  white  hydraulic  cement,  an  intimate  mixture 
of  chalk,  china  clay,  and  flint  is  burnt,  preferably  in  a 
rotary  kiln,  at  a  high  temperature  with  a  fuel  free  from 
iron,  such  as  tar,  gas,  or  oil.  The  clinker  is  then  cooled 
in  a  reducing  atmosphere  or  in  an  atmosphere  of  steam. 
The  proportions  of  the  raw  materials  may  be  varied  so  as  to 
give  a  mixture  of  the  composition :  60 — 70  per  cent,  of 
lime,  3 — 8  per  cent,  of  alumina,  18 — 25  per  cent,  of  silica, 
and  not  more  than  0-5  per  cent,  of  iron. — H.  H.  S. 

Rotary  kilns  [for  slag  cement].  H.  J.  Haddan.  London. 
From  W.  R.  Warren,  New  York.  Eng.  Pat.  3010, 
Feb.  10,  1908. 

This  invention  relates  to  the  application  of  rotary  kilns 
to  the  manufacture  of  cement  from  blast-furnace  slag  and 
the  like.  The  kiln  is  mounted  on  a  pivoted  platform, 
which  is  capable  of  tilting  it  to  a  considerable  angle,  up  or 
down.  One  end  of  the  kiln  communicates  with  a  stack, 
and  the  draught  may  be  forced  if  required.  The  other  end 
of  the  cylinder  is  closed  by  a  removable  cover,  through  a 
hole  in  the  centre  of  which  an  intake  pipe  supplies  the 
fuel  for  combustion.  At  the  top  of  the  cover  and  above 
the  fuel-intake  pipe,  is  an  opening  which  serves  both  for 
the  entry  of  the  molten  slag  and  for  the  withdrawal  of  the 
molten  cement,  the  former  taking  place  when  the  apparatus 
is  tilted  down  towards  the  stack,  and  the  latter  when  it  is 
tilted  in  the  opposite  direction. — O.  R. 

Cement  from  blast-furnace  slag  and  the  like  ;   Manufacture 

of .     W.  Lessing,  Troisdorf,  Germany.     Eng.  Fat. 

19,070,  Sept.  10.  1908.  Under  Int.  Conv.,  Sept,  10, 
1907. 
A  mixture  of  molten  blast-furnace  slag  and  lime,  clay, 
marl,  or  the  like,  is  atomised  by  conducting  it  on  to  the 
surface  of  a  drum,  which  rotates  rapidly  on  a  horizontal 
axis  ;  two  or  more  similar  drums  rotating  in  opposite 
directions  are  mounted  in  proximity  to  the  first,  The 
drums  are  so  disposed  that  all  material,  which  is  scattered 
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or  blown  away  from  the  first  drum,  is  caught  on  the  second 
or  third  drum.  If  the  stream  of  slag  is  very  powerful,  as 
many  additional  drums  as  may  be  required  can  be  added 
to  the  system.  When  it  is  required  to  cool  the  cement, 
a  cooling  liquid  is  allowed  to  fall  in  the  form  of  a  fine  spray 
on  to  the  projecting  portion  of  the  last  of  the  drums.  If 
lime  water  or  an  alkaline  solution  be  used  as  cooling  liquid, 
the  resulting  cement  becomes  more  suitable  for  grinding, 
and  subsequent  swelling  is  prevented. — 0.  R. 

Cement  from   blast-furnace   slag  ;    Manufacture   of   . 

Soc.   J.    et   A.    Pavin   de   Lafarge.     Fr.    Pat.    391,454, 
June  13,   1908. 

Molten  slag  is  run  direct  from  the  blast-furnace  into  a 
second  furnace,  where  it  is  mixed  with  the  requisite 
quantities  of  lime  and  bauxite  (or  iron  ore)  to  give  it  as 
nearly  as  possible  the  composition  represented  by  the 
formula,  Si02,2CaO  +  Al203,CaO.  The  thoroughly  mixed 
and  molten  mateiial  is  then  granulated  by  means  of  a  jet 
of  water  at  high  pressuie,  and  the  excess  of  water  eliminated 
in  a  centrifugal  drum,  which  delivers  the  product  into 
a  rotary  dryer,  from  which  it  finally  passes  into  a  mill 
where  it  is  ground  to  cement. — 0.  R. 

Rotary  kilns  ;    Process  and  apparatus  for  burning  cement 

in .     F.   J.   Poths.     Fr.    Pat.    391,698,    June   25, 

1908. 

With  the  object  of  alternately  heaping  up  and  spreading 
out  the  raw  materials  used  in  cement  manufacture,  the 
interior  of  a  rotary  kiln,  instead  of  having  the  usual  circular 
shape,  is  provided  with  a  number  of  plane  surfaces,  which 
are  made  as  wide  as  possible.  The  kiln  thus  forms  a  tube 
of  triangular,  rectangular,  or  polygonal  cross  section, 
or  it  may  consist  of  a  number  of  such  parallel  tubes 
grouped  around  and  rotating  about  a  common  axis. 
In  this  latter  arrangement,  each  tube  or  unit  of  the  kiln 
may  be  subjected  to  an  independent  or  "  planetary " 
motion  in  addition  to  the  rotation  of  the  whole  system 
about  its  common  axis. — O.  R. 

Hydraulic  cements  ;•    Process  for  retarding  and  regulating 

the    setting    of .     J.    Gresly.     Fr.    Pat.    391,711, 

June   26,    1908. 

The  addition  of  a  small  quantity  of  a  carbohydrate, 
(e.g.,  from  \  to  2  per  cent,  of  the  weight  of  the  cement), 
is  claimed  to  retard  very  considerably  the  setting  time 
of  Portland,  or  other  hydraulic  calcareous  cements, 
without  in  any  way  influencing  their  ultimate  strength  and 
properties.  Suitable  carbohydrates  are  one  or  more  of 
the  ordinary  sugars  or  gums,  especially  dextrin,  and  they 
may  be  dissolved  in  the  water  used  for  gauging,  added 
to  the  cement  in  the  act  of  gauging,  or  incorporated 
with  it  in  any  other  suitable  manner.  As  an  additional 
advantage  of  the  process,  it  is  claimed  that  10  per  cent, 
less  water  than  the  usual  amount  suffices  for  working 
up  the  cement. — O.  R. 

Lithographic  stone  ;  Manufacture  of artificially.     The 

British  Stone  and  Marble  Co.,  Ltd.     Fr.  Pat.  392,060 
July  6,    1908. 

See  Eng.  Pat.  15,964  of  1907  ;  this  J.,  1908,  859.— T.  F.  B. 
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Cementation   steel.     F.    Giolitti    and    F.    Carnovali.     Gaz. 

ehim.  itaL,  1908,  38,  II.,  258—275,  309—351. 
In  the  first  scries  of  experiments,  test  pieces  of  the  steel 
(containing  0*1 16  per  cent,  of  carbon  and  0'6  per  cent. 
of  manganese)  were  embedded  in  a  mixture  of  equal 
quantities  of  barium  carbonate  and  of  powdered  wood 
charcoal  to  which  5  per  cent,   of  potassium   fcrroeyanide 

had  been  added.  The  experiments  extended  over  120 
hours,  at  temperatures  ranging  from  700  C.  to  over 
1000°  C.  At  tlie  higher  temperatures  cementation  took 
place  to  a  depth  of  8-7  nun.  The  speed  of  cementation 
increased  rapidly  with  rising  temperature,  and  diminished 

gradually  with  the  time,  when  the  temperature  remained 
constant.  Below  H50°  C.  the  rate  Increased,  within 
certain    limits      with    (he    carbon    Content    of    the    metal; 


above  900°  C,  the  reverse  was  the  case.     Further  experi- 
ments were  made  with  a  steel  containing  0-05  per  cent, 
of  carbon,  in  a  mixture  of  70  per  cent,  of  wood  charcoal 
and  30  per  cent,  of  animal  charcoal.     In  all  cases,  at  a 
given    temperature,    after   the   cementation,    the    carbon 
content   of   the   outermost  layer   was   approximately   the 
same,  but  when  the  time  of  cementation  was  short,  the 
carbon  content  decreased  rapidly  from  the  outer  layer  of 
i    the  metal  inwards,  whilst  when  the  experiments  extended 
I    over  a  longer  period,  the  decrease  in  the  carbon  content 
j    was    gradual :    this    applies    to    temperatures    of    850° — 
880°  C.     Above  900°  C.  the  decrease  in  the  carbon  content 
!    from  the  outer  to  the  inner  layers,  with  vaiying  duration 
1    of  cementation,  was  much  more  uniform. 

Experiments    were    also    made    on    cementation    with 

different  gases,  viz.,  carbon  monoxide,  methane,  ethylene, 

|    and  illuminating  gas.     The  pieces  of  steel,  which  contained 

0-06  per  cent,  of  carbon  and  0d7  per  cent,  of  manganese, 

i    were  placed  in  a  porcelain  tube,  heated  electrically,  and 

:    a  current  of  the  gas  passed  through.     At  780° — 800°  C. 

I    only  slight  cementation  was  effected  jn  6  hours  by  carbon 

monoxide — the  carbon  content  of  the  outer  layer  of  the 

metal  was  not  more  than  0-6  per  cent. 

With  charcoal,  under  similar  conditions,  the  cementation 
i    was  considerably  greater,  the  outer  layer  containing  more 
than  0-9  per  cent,  of  carbon.     With  charcoal,  the  carbon 
content,  proceeding  inwards  from  the  outer  layer,  decreased 
at  first  rapidly  and  then  more  slowly,  whilst  with  carbon 
monoxide,   the  decrease  was  regular.     Wijbh  ethylene  at 
780°  G,  carbon  was  deposited,  and  carburisation  proceeded 
I    mainly  just  as  with  charcoal.     With  methane  and  illumi- 
I    nating  gas  at  800°  C,  there  was  scarcely  any  deposition 
of  carbon  and  practically  no  carburisation  of  the  metal. 
At  higher  temperatures  the  differences  were  still   more 
distinct.     Ethylene    and    methane    acted    in    a    similar 
|    manner  to  charcoal.     With  carbon  monoxide,  the  depth 
|    of  the  carburised  layer  increased,  but  the  carbon  content 
decreased   with    rise    of    temperature.     Illuminating    gas 
j    was  intermediate  between  methane  and  carbon  monoxide 
1    in  its  action.     The  carburisation  with  carbon  monoxide 
is     controlled     by     the      equilibrium:     2CO  ^t  C-f  C02. 
The  rate  at  which  carbon  monoxide  decomposes  is  slower 
than    the   rate    at   which   carbon   is    dissolved    by   iron. 
Carbon  is  soluble  in  /3-iron,  but  not  in  a-iron.      In  cementa- 
tion   with    gases,    besides    the    carburisation    by    carbon 
deposited  by  the  gas  on  the  surface  of  the  metal,  the 
diffusion  of  the  gas  into  the  interior  of  the  metal  plays  a 
part. — A.  S. 

[Gold  and  silver  from  cyanide  solutions].     Zinc  dust  pre- 
cipitation at  Cerro  Prieto.     R.  Linton.     J.  Chem.  Met. 
and  Min.  Soc,  S.  Africa,  1908,  9,  74—75. 
The  author  gives  a  description  of  one  of  the  few  plants 

J  successfully  using  zinc  dust  for  the  precipitation  of  gold 
and  silver  from  cyanide  solutions.  The  ore  is  stamped, 
and  the  coarse  sands  reground  in  tube  mills.     The  sands 

|  are  treated  by  percolation  with  a  0-15 — 0-2  per  cent. 
solution  of  potassium  cyanide,  and  the  slimes  with  a 
0-075  per  cent,  solution,  by  decantation  and  filter-pressing. 
The  gold-bearing  solutions  arc  filtered  and  then  pumped 
into  a  large  tank  from  which  they  flow  by  gravity  to  the 
zinc  press.  The  press  is  of  the  Dehne  type  having  24 
leaves  with  4-inch  frames  intervening,  the  total  filtering 
surface  being  367  sq.  ft.  Two  cotton  cloths  are  used 
over  the  leaves,  and  each  time  the  press  is  cleaned,  new 
cloths  are  placed  next  to  the  leaves,  the  inner  cloths 
placed  over  them,  and  (lie  outer  cloths  burned.  The 
solution  on  its  way  to  the  press,  flows  through  a  li-in.  Pipe, 
into  which,  through  a  1  -in.  branch  pipe,  is  run  an  emulsion 
of  zinc  dust,  prepared  by  agitating  a  mixture  of  cyanide 
solution  and  zinc  dust  by  means  of  compressed  air.  a 
certain  proportion  of  lead  acetate  being  also  added. 
On  starting  the  press,  an  excess  of  zinc  dust  is  used, 
in  order  that  a  film  of  it  shall  he  formed  on  every  filter 
cloth,  and  when  necessary,  enough  potassium  cyanide 
is  added  to  the  solution  to  ensure  t  he  immediate  commence- 
ment   of    precipitation.     After   the    precipitation    of   the 

gold   and    silver   has  started,   solutions   as   low   as  0-07   per 

cent,  of  potassium  cyanide  are  rapidly  and  completely 

precipitated    without   difficulty.      The  press  has  a.  capacity 
of   120U  tons  of  solution    in    24   hours,  flu-  entire  volume 
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of  the  press  being  displaced  every  3  minutes.  The  period 
of  contact  of  the  gold-bearing  solution  with  the  sine 
dust  is  less  than  live  minutes.  The  average  output. 
including  the  tune  required  for  the  weekly  clean  up,  is 
about  900  tons  per  24  hours.  The  original  solution 
ontains  about  2—  3  dwt.  of  gold  and  10  dwt.  of  silver, 
and  the  average  values  remaining  in  the  effluent  are 
only  one  grain  of  gold  and  a  trace  of  silver.  The  press 
is  cleaned  up  four  to  six  times  a  month,  the  prceir>itate 
being  dried,  briquetted  with  borax  and  litharge,  and  melted 
and  refined  in  an  English  eupellation  furnace.  The 
consumption  of  zine  dust  is  about  0-4  lb.  per  oz.  of  gold 
and  silver  precipitated,  representing  54  parts  of  metallic 
:'ine  to  one  of  gold  and  silver. — P.  R. 

Gold  ;    Solubility  of  metallic in  hydrochloric  acid  in 

presence  of  some  organic  substances.  N.  Awerkiew. 
J.  Ross.  Phys.-Chem.Ges.,  1908,  40,  840—859.  Chem. 
Zentr..  1908,  2.  1566—1567. 

Experiments  with  finely -divided  gold,  especially  that 
precipitated  by  means  of  ferrous  sulphate,  showed  that 
measurable  quantities  of  the  metal  are  dissolved  by 
hydrochloric  acid  of  sp.  gr.  1-19  in  presence  of  methyl, 
ethyl,  and  amy!  alcohols,  glycerol,  phenol,  sucrose, 
formaldehyde,  trioxy methylene,  chloroform,  and  chloral 
hydrate.  The  solubility  increases  with  rise  of  temperature. 
The  maximum  solubility  observed  was  0-302  grm.  of 
metal  in  a  mixture  of  100  c.c.  of  methyl  alcohol  and 
100  c.c.  of  hydrochloric  acid. — A.  S. 

Metallic    films  :        Transparent    silver    and    other -. 

T.  Turner.     Roy.  Soc.  Proc,  1908,  A,  81,  301—310. 

<^old  leaf,  l/303,000th  of  an  inch  thick,  which  transmits 

freen  light,  becomes  apparently  transparent  at  550°  C, 
ut  the  change  is  shown  to  be  due  to  the  aggregation 
of  the  gold  leaving  spaces  through  which  the  light  passes, 
the  gold  itself  being  opaque.  When  heated  in  air,  silver 
leaf,  1/1 20,000th  of  an  inch  thick,  is  rendered  transparent, 
the  change  being  a  gradual  one,  and  depending  on  both 
time*  and  temperature ;  it  commences  at  240°  C.  and 
is  very  rapid  at  400°  C.  Transparency  was  not  produced 
by  heating  to  500°  C.  in  coal  gas  or  in  charcoal  powder, 
or  to  400°  C.  in  hydrogen.  The  metal  was  also  unchanged 
on  heating  to  500°  C.  in  a  vacuum,  but  as  little  as 
l/25th  of  an  atmosphere  of  oxygen  was  sufficient  to  cause 
the  change  to  take  place  rapidly  at  400°  C.  *  Although 
oxygen  is  necessary,  the  change  is  not  accompanied  by 
any  sensible  increase  in  weight,  and  evidence  was  obtained 
of  only  a  very  slight  volatilisation  of  silver.  The  author 
therefore  considers  it  probable  that  finely  divided  silver 
combines  with  oxygen  at  temperatures  varying  from  about 
240:  C.  to  400°  C,  and  that  the  oxide  so  produced  is  again 
decomposed  leaving  the  silver  in  a  peculiar  amorphous 
condition  in  which  it  is  transparent  in  moderate  thicknesses. 
Copper  leaf,  l/75,000th  of  an  inch  thick,  when  heated  in  coal 
gas,  hydrogen,  or  charcoal  powder  remains  opaque  and 
unchanged,  but  when  heated  in  air  becomes  covered 
with  a  film  of  oxide  and  becomes  translucent,  the  trans- 
mitted light  varying  from  green  through  yellow  to  reddish- 
brown  according  to  the  extent  of  oxidation.  It  is  shown, 
however,  that  the  oxidation  does  not  take  place  throughout 
the  copper,  for  the  oxide  could  be  dissolved,  leaving 
metallic  copper  which  transmits  white  light.  Aluminium, 
1 /60,000th  of  an  inch  thick,  and  Dutch  metal,  l/37,000th  of 
an  inch  thick,  are  not  rendered  transparent  on  heating  in 
air,  although  the  latter  showed  surface  coloration  due  to 
the  formation  of  oxide.  The  work  is  held  to  support  the 
view  that  the  surface  coloration  of  metals  by  oxidation  is 
due  to  the  formation  of  a  transparent  film. — O.  F.  H. 

r  ,■     Partition  of  between  zinc  and  lead.     G.  N. 

Potdar.  J.  Coll.  Science,  Imp.  Univ.,  Tokyo,  1908, 
25,  Article  9. 

Weighed  portions  of  lead,  silver,  and  zinc  were  melted 
in  an  atmosphere  of  carbon  dioxide,  and  after  54  hours, 
were  cooled  as  rapidly  as  possible,  and  the  composition 
of  the  heavier  and  lighter  layers  determined.  From  the 
results  obtained  it  is  concluded  that  at  about  540°  C, 
the  coefficient  of  partition  of  silver  between  zinc  and 
lead  is  about  300,  i.e.,  silver  is  about  300  times  more 
soluble  in  liquid  zinc  than  in  liquid  lead.     Parkes'  process 


for  desilverising  lead  is  based  on  the  partition  of  silver 
between  solid  zinc  and  liquid  lead.  From  the  author's 
results,  together  with  those  of  Alder  Wright  and  Thompson 
^this  J.,  1890,  944),  it  appears  that  if  the  last  skimming 
in  the  desilverising  process  takes  place  between  325° 
anil  360°  C.  as  is  the  case  in  practice,  the  amount  of  zinc 
remaining  in  the  desilverised  lead  will  be  between  0-2  and 
0-6  per  cent.,  any  zinc  added  in  excess  of  this  amount 
being  available  for  the  extraction  of  silver.  Attempts 
to  determine  experimentally  the  coefficient  of  partition 
of  silver  between  solid  zinc  and  liquid  lead  gave  results 
which  were  discordant,  but  nevertheless  showed  that  this 
must  be  enormously  large,  thus  explaining  the  practical 
completeness  with  which  lead  is  desilverised  in  practice. 
v  —A.  S. 

Silicon  and  silver  ';   Alloys  of .     G.  Arrivaut.     Compt. 

rend.,  1908,  147,  859—861. 
A   thermometbic  examination   of  the   alloys   of  silicon 
and  silver  showed  that  no  compounds  are  formed.     The 
eutectic    melts    at    820°— 830°  C.     and    contains    about 
5  per  cent,  of  silicon. — A.  S. 

Copper-tin    alloys.     F.    Giolitti    and    G.    Tavanti.     Gaz. 

chim.  ital.,  1908,  38,  II.,  209—239. 
The  authors  have  made  a  comprehensive  study  of  copper- 
tin  alloys  by  thermal  and  micrographic  methods.  The 
equilibrium-diagram  constructed  by  the  authors  is  some- 
what similar  to  that  of  Heycock  and  Neville  (this  J., 
1896,  810 ;  1901,  814),  but  is  interpreted  somewhat 
differently.  It  is  regarded  as  being  composed  of  two 
distinct  parts,  corresponding  to  alloys  of  the  compound, 
Cu3Sn,  with  copper  on  the  one  hand  and  with  tin  on 
the  other.  The  influence  of  the  rate  of  cooling  on  the 
alloys  is  also  discussed. — A.  S. 

Copper   and   copper   alloys.     J.    T.    Milton.     Paper   read 

before  the  Institute  of  Metals,  Nov.,  1908. 
The  author  raises  questions  as  to  the  causes  of  occasional 
failure  in  manufactured  copper  and  copper  alloys,  and 
quotes  instances  of  unaccountable  corrosion,  brittleness, 
or  weakness  of  copper  steam  pipes,  Muntz  metal  sheathing, 
brass  bolts,  etc.  He  points  out  that  there  is  considerable 
divergence  in  present  practice  in  the  methods  of  annealing, 
and  suggests  that  details  of  the  exact  physical  effects 
due  to  these  different  methods  and  also  of  the  effects 
of  varying  impurities  both  in  large  castings  and  small 
work,  should  be  obtainable  in  order  that  the  best  methods 
could  be  standardised  and  a  greater  uniformity  of  product 
ensured. — F.  R. 

Phosphor-bronze  ;■   Notes  on .     A.  Philip.     Paper  read 

before  the  Institute  of  Metals,  Nov.,  1908. 
Detailed  results  are  given  of  the  analyses,  together 
with  the  effects  of  mechanical  tests,  on  120  different 
samples  of  phosphor-bronze  supplied  to  the  Admiralty 
during  the  last  two  or  three  years.  These  results  are 
tabulated  with  a  view  of  arriving  at  some  definite  con- 
clusion as  to  the  best  chemical  specification  for  this 
alloy.  The  data  indicate  that  for  castings  that  require 
to  have  an  ultimate  tensile  strength  of  over  17  tons  per 
sq.  in.  and  an  elongation  of  not  less  than  20  per  cent, 
on  two  inches,  the  composition  should  he  90 — 92  per  cent, 
of  copper,  7-4 — 9-7  per  cent,  of  tin,  and  0-3 — 0-6  per  cent, 
of  phosphorus.  This  closely  approximates  to  the  Admiralty 
specification  for  the  phosphor-bronze  used  on  H.M.S. 
"  Dreadnought  "  which  was  copper,  90  ;  tin,  9-7  ;  and 
phosphorus,  0-3  per  cent.  For  bearings,  the  phosphorus 
content  should  be  high,  probably  0-8 — 1  per  cent,  or 
higher.  High  phosphor  bronzes  consist  of  a  network 
of  hard  copper  phosphide,  probably  Cu3P,  supported 
and  held  together  in  a  matrix  of  softer  copper-tin  alloy, 
so  that  the  actual  bearing  surface  of  the  journal  is  this 
skeleton  of  phosphide  which,  while  hard  enough  to  resist 
abrasion,  possesses  a  low  coefficient  of  friction.—  F.  R. 

Tin  "  pest."    E.  Cohen.    Chem.-Zeit.,  1908,  32,  1041—1042. 

"  Chemically  pure  "  tin  possesses  the  property  of 
changing,  at  low  temperatures,  into  a  grey  allotropic 
modification  which  on  heating  to  100°  C.  is  reconverted 
into  the  familiar  silver  white  tin.     This  change  has  been 
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found  to  take  place  when  tin  is  stored  at  low  temperatures 
for  any  length  of  time  ;  the  metal,  it  is  stated,  at  first, 
blisters,  holes  form  in  thin  objects,  and  finally  the  structure 
is  entirely  lost  and  nothing  but  a  grey  powder  remains. 
The  change  from  white  into  grey  tin  is  accompanied  by 
a  considerable  alteration  in  volume.  Since  the  white  tin 
has  the  sp.  gr.  7-28  at  15°  C.  and  the  grey  tin  at  the  same 
temperature  the  sp.  gr.  5-76,  this  change  of  volume 
amounts  to  30  per  cent.,  and  affords  an  explanation  of 
the  blistering  and  swelling  of  tin  objects  and  ultimate 
conversion  to  powder.  The  transition  temperature  of  the 
change  is  +18°  C,  and  the  rapidity  of  conversion  into  the 
grey  form  is  greatly  increased  by  inoculation  with  a 
granule  of  it.  Articles  stored  in  museums  and  exposed 
to  cold  during  the  winter  months  slowly  undergo  this 
injurious  transformation,  and  to  prevent  it  the  tempera- 
ture must  be  kept  above  18°  C.  (See  also  this  J.,  1900, 
352  and  1121;    1901,  366.)— E.  F.  A. 

Aluminium  :    and  some,  of  its  vses.     J.  T.  W.  Echevarri. 

Paper  read  before  the  Institute  of  Metals,  Nov.,  1908. 
The  increasing  output  of  aluminium,  through  the  utilisa- 
tion of  large  and  small  sources  of  water  power,  insures 
the  continuance  of  the  present  low  price  of  ingot  aluminium 
(£60 — £70  per  ton).  A  sheet,  18  sq.  ft.  in  area  and  1/1 6th  in. 
thick,  weighs  16  lb.  and  at  Is.  Id.  per  lb.  costs  17s.  4d.  ; 
a  similar  sheet  of  brass,  copper,  German  silver,  or  pure 
tin  weighs  about  42 — 52  lb.  and  costs  from  27s. 
to  60s.  Its  low  price,  together  with  its  great  malleability. 
and  resistance  to  corrosion,  has  enabled  aluminium  to  be 
utilised  for  a  great  variety  of  purposes.  Its  rapid  conduc- 
tion of  heat  and  non-poisonous  properties  render  it  most 
suitable  for  culinary  utensils,  while  the  high  tensile 
strength  of  hard  drawn  wire  and  its  good  conductivity 
for  electricity,  enable  it  to  replace  copper  advantageously 
for  overhead  transmission  lines.  Metallic  aluminium, 
when  added  in  small  quantities  to  the  metal  in  the  casting 
ladle,  prevents  porosity  in  steel  castings  owing  to  its 
great  affinity  for  the  gases  that  are  occluded  in  the  molten 
metal.  The  heat  of  the  reaction  is  so  great  that  it 
materially  aids  in  maintaining  the  temperature  and 
consequently  the  fluidity  of  the  steel. — F.  R. 

Manganese    deposit    in    Southern    India.     R.    O.    Ahlers. 

Trans.  Inst.  Min.  and  Met.,  Nov.  19,  1908.     (Advance 

copy.) 
The  author  gives  a  general  account  of  the  occurrence 
and  output  of  manganese  in  India,  and  describes  in  detail 
the  deposits  in  the  State  of  Sandur,  in  the  north  of  the 
Madras  Presidency.  The  ore  contains  much  iron,  the 
amount  being  rarely  as  low  as  5  per  cent.  ;  even  the 
purest  deposits  have  large  veins  of  haematite  running 
through  them.  The  ore  is  remarkably  free  from  harmful 
impurities.  Silica  is  rarely  over  2  per  cent,  and  phosphorus 
about  0-01  per  cent.  The  deposits  appear  to  be  of  vast 
extent  but  do  not  continue  in  depth.  A  thickness  of 
80  ft.  however  has  been  proved  in  parts,  indicating  the 
enormous   amount    of  ore   available. — F.  R. 

Mancanese  ;     Magnetic  compounds  of with  nitrogen. 

E.  Wedekind  and  T.  Veit.  Ber.,  1908,  41,  3769—3773. 
The  authors  prepared  three  nitrides  of  manganese, 
Mn.,N2,  Mn-N;,  and  Mn7N,,  the  first  two  of  which  have 
been  described"  by  Puling  c  ( Mouatsh.  f.  Chem.,  15,  391), 
and  found  that  all  three  are  magnetic,  the  magnetic 
properties  increasing  with  increasing  content  of  manganese  ; 
the  last  compound  oven  shows  some  permanent  magnetism. 
The  compound,  Mn.(N2,  is  prepared  by  heating  metallic 
manganese  in  a  stream  of  ammonia  at  a  red  heat  ; 
Mn5N,  by  heating  metallic  manganese  or  Mn:iN„  in  a 
stream  of  nitrogen  at  a  red  heat;  and  Mn7N.,  by  beating 
metallic  manganese  in  ■■<  stream  ol'  ammonia  at  the  tem- 
perature of  the  oxy-hydrogi-n  flame.  The  last  compound 
is  easily  attacked  by  acids  and  alkalis,  the  Brsl  two  only 
very  slowly.  On  heating  metallic  manganese  in  a  current 
of  hydrogen   in   the  oxy-ooal-gas  flame,  a    product  was 

obtained  winch  possessed  feeble  magnetic  properties,  1  > ■  1 1 
appeared    to    he   free   from    hydrogen  ;    on    beating    this 

substance    in    oxygen    the    magnetic    properties    beci 

stronger.     Metallic  manganese,  healed  m  oxygen  at  a  red 

heat,    yielded    B    non  -magnetic    product  ;    after   heating   in 

tin-  oxy-hydrogen  flame,  this  became  magnetic.     A.  <:'.  L 


Eutectic  research.  I.  Alloys  of  lead  and  tin.  W.  Rosenhaia 
and  P.  A.  Tucker.  Roy.  Soc.  Proc,  1908,  A,  81, 
331—334. 
A  complete  equilibrium  diagram  of  the  lead-tin  alloys 
is  published  which  differs  principally  from  that  published 
by  Roberts-Austen  in  that  the  eutectic  point  is  placed 
at  a  concentration  of  63  per  cent,  of  tin  instead  of  69, 
that  the  eutectic  line  towards  the  lead  end  of  the  series 
terminates  at  a  concentration  close  to  16  per  cent,  of  tin, 
and  that  a  series  of  transformations  have  been  found  in 
the  solid  alloys  near  the  lead  end  of  the  series.  The 
transformation  in  the  solid  involves  the  separation  of  tin 
from  the  solid  solution  of  tin  in  lead,  the  solid  solution 
passing  from  one  modification  (/j)  to  another  (a)  on  cooling. 
It  was  found,  however,  that  the  constituent  of  the  eutectic 
rich  in  lead  does  not  take  part  in  the  transformation. 

—O.  F.  H. 

Cobalt-tin  alloys.  S.  Shemtschushny  and  S.  Bielynski. 
Z.  anorg.  Chem.,  1908,  59,  364—370.  Chem.  Zentr.,. 
1908,  2,  1498. 

A  thermal  and  micrographic  examination  of  alloys  of 
cobalt  and  tin  showed  that  these  metals  form  two  com- 
pounds, CoSn  and  Co2Sn,  both  of  which  are  non-magnetic 
and  are  considerably  harder  than  pure  cobalt.  The 
compound,  Co2Sn,  melts  at  1171°  C,  but  the  compound, 
CoSn,  decomposes  at  927°  C.  before  it  melts. — A.  S. 

Zinc  ;     Phosphides  of .     P.  Jolibois.     Compt.  rend.,. 

1908,  147,  801—803. 

An  alloy  containing  15  per  cent,  of  phosphorus  can  be 
made  by  pouring  melted  zinc  on  to  well-dried  red  phos- 
phorus placed  at  the  bottom  of  a  clay  crucible.  The 
crucible  is  afterwards  heated  till  no  more  vapours  of 
phosphorus  escape.  The  zinc  phosphide,  Zn3P2,  can  be 
separated  from  the  uncombined  zinc  by  several  methods. 
The  zinc  can  be  distilled  off  by  heating  to  600°  C.  in  a 
vacuum.  Mercury,  or  fuming  nitric  acid  at  0°  C,  will 
dissolve  the  zinc,  leaving  the  phosphide.  This  phosphide 
is  a  crystalline  substance,  with  the  sp.  gr.  4-55  at  13°  C. 
It  cannot  be  melted,  and  is  insoluble  in  zinc.  It  distils 
in  hydrogen  towards  1 100°  C.  When  treated  with  hydro- 
chloric acid,  it  dissolves  with  the  quantitative  formation 
of  hydrogen  phosphide.  When  this  phosphide  is  heated 
in  phosphorus  vapour  at  reduced  pressure  and  at  400°  C, 
it  is  partially  converted  into  the  phosphide,  ZnP2.  This 
may  be  separated  by  the  action  of  dilute  hydrochloric 
acid,  which  dissolves  the  unattacked  lower  phosphide 
Zn3P2.  The  phosphide,  ZnP2,  is  a  black  powder,  with 
the  sp.  gr.  2-97  at  15°  C.  It  is  not  attacked  by  strong 
sulphuric  acid.  With  strong  hydrochloric  acid  it  is 
slowly  decomposed  with  the  production  of  hydrogen 
phosphide. — F.  Shdk. 

Nickel  phosphides.  N.  Konstantinow.  J.  Russ.  Phys.- 
Chem.  Ges.,  1908,  40,  743—752.  Chem.  Zentr..  1908, 
2,  1673—1674. 

The  author  has  examined  alloys  of  nickel  and  phosphorus, 
containing  up  to  35-6  atoms  per  cent,  of  phosphorus, 
by  thermal  and  micrographic  methods.  Three  compounds, 
Ni3P,  NigP2,  and  Ni2P,  are  formed.  Trinickel  phosphide, 
NiyP,  crystallises  in  rhombic  plates.  The  phosphide, 
Ni5P2,  occurs  in  two  forms  :  the  a-form  is  transformed 
at  1025°  C.  into  the  /3-form,  which  melts  at  1185°C. 
The  dinickel  phosphide,  Ni2P,  crystallises  in  long,  steel- 
gray  needles;    it  melts  at  1112°  C. — A.  S. 

Uranium;  Pre  para  I  ion  of  — - — .  F.  Giolitti  and  (i. 
Tavanti.     Gaz.  chim.  Hal.,  1908,  38,  II.,  239—251. 

Tni':  so-called  "  pure"  uranyl  sails  of  commerce  always 
contain  larger  or  .smaller  quantities  of  alkali  salts  in  the 
form  ol  double  salts,  and  on  ignition,  leave  a  residue 
containing  alkali  pyrouranate.  e.g.,  Na..l\07.  In  order 
to  obtain  pure  uranium  oxide,  I'.-.O,,,  this  residue  was 
dissolved  in  nitric  acid,  and  pure  ammonium  uranate 
separated     by    a     series    of     precipitations    with    ammonia. 

On  ignition,  the  ammonium  salt  yielded  uranium  oxide. 
Moissan's  method  of  reduction  by  means  of  aluminium 
(this  J.,  L896,  657)  is  not  suitable  for  the  preparation  of 
uranium  or  its  alloys,  the  products  obtained  being  mixtures 
of    aluminium,    corundum,    and    uranium    oxide.     It    is 
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possible,  however,  to  prepare  uranium  and  its  alloys 
by       Stavenhagen's       modification       of      Goldschmidt's 

••"thermite  "  method  (this  J..  1900.  52  ;    1902,  481).— A.  S. 

Metallic  deposit*  :     Utilisation  of in  metallography. 

F.  Giolitti.     Gas.  chim.  ital..  1008.  38,  II..  352—357. 

The  author  gives  further  details  and  modifications  of 
the  method  of  disclosing  the  structure  of  metallic  alloys 
by  means  of  thin  deposits  of  metal  on  a  polished  surface 
of  the  alloy  (see  this  J..  1900,  1104).  The  application  of 
the  method  to  the  study  of  the  structure  of  bronzes  is 
described. —  A.  S. 

Ferro-alloi/>.    especially    ferrosilicono  ;       JS'ew    method    of 
attacking .     P.  Nicolardot.     See  XXIII. 

Mineral  production  of  India.     Board  of  Trade  J.,  Nov.  19, 
1908.     [T.R.] 

The  following  table  showing  the  total  quantity  and  value 
of  minerals,  for  which  approximately  full  returns  are 
received,  produced  in  India  in  the  years  1906  and  1907, 
is  compiled  from  the  report  of  the  Director  of  the  Geological 
Survey  of  India  : — 


of  the  gases  within  the  chamber  results,  the  charge  itself 
ils;>  being  rotated  by  the  force  of  the  gas-currents.  (See 
.,1m.  L'.S.  Pat.  865,309  of  1907;    this  J.,  1907,  1095.) 

—A.  G.  L. 

Aluminium  [and  its  alloys]  ;    Soldering' .     T.  Harden, 

and  Ainalgaline,  Ltd.,  London.  Eng.  Pat.  26,932, 
Dec.  5,  1907. 
The  solder  is  preferably  composed  of  tin,  75 ;  zinc,  15  ; 
and  aluminium.  10  per  cent.  The  composition  may 
however  be  varied  according  to  the  purity  of  the  metal 
to  be  soldered.  The  flux  consists  of  stearine,  vaseline, 
and  methylated  spirits,  or  in  some  cases  of  stearine  or 
stearine  and  alcohol  alone. — C.  A.  W. 

Soldering    aluminium ;       Method    of .     A.    Nielsen, 

Drammen,  Norway.     Eng.   Pat.  5055,  March  5,   1908. 
Under  Int.  Conv.,  Mar.  9,  1907. 

The  article  is  first  cleansed  by  sulphuric  acid  or  caustic 
lye,  and  etched  electrolytically  by  using  it  as  an  anode 
in  a  suitable  electrolyte.  It  is  then  coated  electrolytically 
hist  with  nickel,  and  next  with  tin,  whereupon  the 
soldering  is  carried  on  in  the  usual  way.     The  electrolyte 


1906. 

1907. 

Quantity. 

Value. 

Quantity. 

Value. 

Gold  

ounces 

581,545 

9,783,250 

140,553,122 

1,225,280 

347,251 

495,730 

54,262 

329,692 

2,566 

2,600 

74,120 

1,919 

4,375 

306 

1,832 

£ 
2,230,284 
1,912,042* 
574,238* 
420,901* 
270,547 
435,268 
259,544 
96,867 
64,433 
10,009 
11,344* 
13,799* 
7,188* 
5,160 
488* 
709 

556,488 

11,147,339 

152,045,677 

1,193,168 

357,589 

898,345 

39,055 

640,217 

2,636 

2,433 

67,667f 

1,584 

7,274 

628 

186 

2,133,691 

Goal   

tons 

2,609,726* 

bait 

610,015* 
434,076* 
274,679 

Mica  t 

Itubv,  sapphire,  ami  spinel    

carats 

589,830 
226,382 

98,258 

Iron  ore 

Tiu  ore    

49,643 

7,387 
13,381* 
11,882* 

t'hroniite 

tons 

9,699* 

Diamonds    

carats 

2,784 

Magnesite    

tons 

50* 

385 

Total    

— 

£6,312,821 

— 

£7,071,868 

*  Spot  prices.         t  Exports.         J  Exclusive  of  production  in  Mysore  not  reported  at  the  date  of  the  report. 


Patents. 

Smelting  furnaces.     H.  F.  Hoveler,  Merton  Abbey.     Eng. 

Pat.  23,997,  Oct.  30.  1907. 
The  furnace  consists  of  a  horizontal,  rotating,  cylindrical 
portion  and  two  end  portions,  all  of  which  are  provided 
with  easily  detachable,  refractory  linings.  The  two 
end  portions  are  bolted  on  to  the  main  cylindrical  portion, 
so  that  they  readily  fall  away,  when  the  ends  are  unbolted. 
Through  an  aperture  in  the  centre  of  one  end  portion, 
a  liquid  fuel  burner,  not  connected  with  the  furnace, 
sprays  oil  into  the  furnace  by  means  of  compressed  air. 
drawing  in  at  the  same  time  the  air  necessary  for  com- 
bustion. The  extremity  opposite  to  the  burner  end  is 
provided  with  a  central  charge  hole,  which  is  closed 
after  the  charge  has  been  put  in.  by  a  door  having  a-  small 
hole  for  the  escape  of  fumes  and  products  of  combustion. 
Tap  holes  are  also  provided  at  this  extremity,  flush  with 
the  level  of  the  lining.  The  charge  is  constantly  brought 
into  contact  with  the  highly  heated  lining,  so  that  the 
latter  becomes  uniformly  consumed  ;  whenever  necessary, 
it  is  replaced  by  a  new  lining,  the  body  of  the  furnace 
remaining  intact. — O.  R. 

Furn'/c  ;   Reverberatory  smelling .     A.  D.  Lee.     Fr. 

Pat.  391,401,  May  23,  1908. 
THB  furnace  consists  of  a  chamber  of  circular  eross- 
section.  The  outlet  for  the  burnt  gases  is  controlled  by 
a  valve,  which  can  be  completely  closed,  and  may  also 
be  connected  with  an  aspirator,  so  that  the  chamber 
can  be  placed  under  atmospheric  pressure,  or  under 
increased  or  diminished  pressure.  Gas  and  air  are 
blown  into  the  chamber  from  burners,  the  nozzles  of 
which  arc  placed  tangentially  with  respect  to  the  cir- 
cumference of  the  chamber,  so  that  an  intimate  mixture 


for  the  etching  and  for  the  deposition  of  nickel  consists 
of  4  parts  by  weight  of  nickel  salt,  2  of  "  spirits  of 
ammonia,"  0-2  of  citric  acid,  and  100  of  water,  and  that 
for  the  tinning,  of  0-2  of  tin  chloride,  2  of  sodium  pyro- 
sulphate,  and   100  of  water. — H.  H.  S. 

Steel ;     Manufacture  of .     S.   Stapleford  and  J.  F. 

Wagner,  Aberdeen,  Wash.,  Assignors  to  R.  H.  Robinson 
and  N.  W.  Bush.  U.S.  Pat.  902,010,  Oct.  27,  1908. 
A  mixture  of  magnetic  iron  oxide,  "  metallic  iron  ore,"  or 
dust,  or  from  any  such  metallic  residues,  100  parts ; 
damp  powdered  charcoal,  80  parts  ;  sodium  bicarbonate, 
12  parts  ;  and  pulverised  borax,  8  parts,  is  made  into  a 
thick  paste  with  sodium  silicate.  The  mass  is  formed  into 
bricks,  which  are  dried  in  an  oven,  and  then  treated  for  the 
extraction  of  steel  by  fusion  in  a  crude  oil  furnace. 

— C.  A.  W. 

[Steel    manufacture.]     Pig-iron  ;    Process  for  reducing  the 

content  of  carbon  in and  in  articles  of  cast-iron. 

W.  Riibel.  Fr.  Pat.  391,429,  June  3,  1908. 
Molten  pig-iron  is  heated  and  agitated  with  sodium 
hydroxide,  sodium  carbonate  being  formed  and  hydrogen 
evolved.  Or  else,  articles  of  cast-iron  are  heated  for 
2—10  hours  at  1100°— 1150°  C.  with  sodium  hydroxide 
in  retorts  or  muffles  under  a  pressure  of  2  atmospheres  ; 
the  escaping  gases  are  passed  through  a  condenser  and 
then  through  a  solution  of  ammonia,  which  absorbs  the 
vapours  of  soda  ("soude"). — A.  G.  L. 

Alloy  on  the  surface  of  iron  or  steel  articles  ;    Process  for 

producing  an .     M.  Winterbauer,  C.  Kneffel,  jun., 

and  R.  Wachwitz.     Fr.  Pat.  391,333,  Mar.  25,  1908. 
To  protect  them  from  oxidation,  especially  on  heating, 
iron  or  steel  articles  are  coated  with  a  softer  metal,  e.g. 
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tin,  lead,  zinc,  antimony,  bismuth,  thallium,  cadmium, 
or  an  alloy  of  these  metals.  For  this  purpose,  the  articles 
to  be  coated  are  heated  electrically  and  plunged  into  the 
molten  softer  metal.  To  obtain  thicker  coatings,  alternate 
coatings  of  softer  metal  and  iron  may  be  formed  on  the 
articles.  After  the  coatings  have  been  applied,  the 
articles  are  heated  strongly. — A.  G.  L. 

Furnace  ;  Boasting with  rotating  hearth.     Akt.-Ges.  f. 

,    Bergbau,    Blei-    und    Zinc.-Fabr.     Ger.    Pat.    202,377, 
Nov.  14,  1905. 


In  the  roasting  of  sulphide  ores  such  as  zinc  blende, 
a  uniform  and  high  temperature  is  needed.  In  order  to 
obtain  this,  it  is  proposed  to  combine  the  hearth,  grate, 
and  heating  flues  so  that  they  rotate  as  a  whole.  The 
furnace  described  (see  fig.)  comprises  the  hearth,  1,  the 
grates,  4,  and  the  heating  flues,  5.  Above  the  hearth 
is  the  arch,  2,  from  which  the  rakes,  3,  project.  The 
grates  and  heating  flues  may  be  removable. — A.  S. 

Metallurgical  condenser  and  method  of  condensing  volatile 
metals.  W.  M.  Johnson.  Hartford,  Conn.  U.S.  Pats. 
902,534  and  902,535,  Oct.  27,  1908. 
The  metallic  vapours  are  brought  into  contact  with  a 
large  surface  of  a  circulating  molten  metal.  To  this 
end,  the  latter  is  made  to  fall  in  a  shower  through  the 
condensing  chamber,  where  it  is  caught  in  a  number  of 
receptacles  arranged  above  one  another  in  zig-zag  fashion. 
Means  are  provided  for  maintaining  the  fluid  metal  at 
a  temperature  such  that  its  vapour  pressure  is  appreciably 
less  than  that  of  the  condensing  vapour. — C.  A.  VV. 

Zinc  furnaces,  etc.  ;    Apparatus  for  withdrawing  dust  and 

fames  from .     E.  Dor-Delattre.     Fr.  Pat.  391,513, 

June  20,  1908.     Under  Int.  Conv.,  July  10,  1907. 

Inside  an  ordinary  chimney  of  brickwork  is  hung  a 
chimney  of  sheet-iron  of  considerably  smaller  diameter, 
and  of  sucli  a  height  as  in  terminate  considerably  below 
the  top  of  the  outer  chimney.  The  outer  chimney  is 
connected  by  two  flues,  provided  with  dampers,  with  the 
zinc  or  other  furnace,  whilst  the  inner  chimney  is  provided 
at  its  base  with  a  flue  connected  with  an  auxiliary  fire- 
place. The  hot  gases  from  the  latter,  passing  up  the 
central  chimney,  not  only  heat  the  gases  from  the  main 
furnace  in  the  outer  chimney,  and  thus  increase  their 
velocity,  but  also  exert  an  injector  action  at  the  point 
where  the  inner  chimney  terminates. — A.  G.  L. 

Zinc;      fir.movfd  af from  products  containing   zinc 

and    iron,      Zinkgewinnungs-Ges.m.b.H.      Ger.     Pat. 
203,149,  Feb.  21,  [907. 

1'uk  process  ia  intended  especially  for  the  treatment  of 
low-made  sine  oarbonate  ores  and  by-products  ami 
re  [dues  from  the  treatment  of  suob  ores.     The  powdered 

Ore  i-,  mixed  with  sulphuric  acid  of  50  60  B.,  and  the 
mixture  heated  to  600°  C.,  with  access  of  air,  in  a  lever- 
beratory  furnace.     The  iron  is  thus  converted  first  into 


ferric  sulphate  and  then  into  oxide,  whilst  the  zinc  and 
cadmium  form  basic  sulphates.  The  furnace  gases  are 
utilised  for  the  manufacture  of  sulphuric  acid.  The 
£  urnace  charge  is  cooled,  extracted  with  dilute  sulphuric 
acid,  and  the  solution,  which  contains  zinc  and  cadmium 
as  sulphates,  is  worked  up  by  known  methods.  The 
residual  iron  oxide  is  finely  ground  and  is  of  value  as  a 
pigment. — A.  S. 

Tin  ;  Process  of  extracting .  E.  0.   Higgins,  Bavonne, 

N.J.     U.S.  Pat.  902,581,  Nov.  3,  1908. 

The  tin  is  melted  from  tin-scrap  by  radiated  heat  applied 
at  the  centre  of  the  mass,  without  allowing  the  flame 
to  come  into  contact  with  the  tin.  The  melted  tin  is 
immediately  removed  from  the  mass  by  centrifugal 
action. — A.  G.  L. 

Precious  and  other  metals  ;   Process  of  extracting from 

minerals.     P.    Germain.     Er.    Pat.    391,032,    Aug.    14, 
1907. 

In  this  process,  the  mineral  is  first  treated  with  cold 
hydrochloric  acid,  and  then  with  cold  sulphuric  acid. 
It  is  next  mixed  with  finely-divided  iron,  and  treated 
in  an  autoclave  with  agitator,  with  aqua  regia,  steam 
under  8  atmospheres  pressure  being  turned  in,  and  solution 
of  sodium  hypochlorite  at  250° — 300°  C.  forced  in  with  it, 
when,  it  is  said,  the  nascent  hydrogen  will  be  found  to 
have  decomposed  the  mineral.— A.  G.  L. 

Cobalt,  nickel,  and  manganese  ;     Separation  of from 

crude     liquors.     G.      Schreiber.     Ger.      Pat.      203,310, 
Sept.  29,  1907. 

Crude  cobalt  liquors  are  first  freed  from  iron,  aluminium, 
and  arsenic  by  treatment  with  calcium  carbonate,  and 
from  copper  by  means  of  hydrogen  sulphide,  and  are  then 
heated  and  subjected  to  fractional  precipitation  by  means 
of  alkali  or  alkaline-earth  hydroxides,  e.g.,  milk  of  lime. 
The  precipitant  is  first  added  so  long  as  the  precipitate 
remains  free  from  manganese,  and  the  filtrats  still  contains 
sufficient  cobalt  to  colour  the  licpiid  pink.  The  precipitant, 
which  contains  a  part  of  the  cobalt  and  nickel,  is  separated, 
and  the  filtrate  is  again  treated  with  the  precipitant 
until  the  whole  of  the  cobalt  is  precipitated  :  this  second 
precipitate  contains  about  10  per  cent,  of  the  manganese, 
together  with  cobalt  and  nickel.  The  filtrate  from  it 
is  further  treated  with  the  precipitant,  yielding  a  pre- 
cipitate containing  the  remainder  of  the  nickel  and 
manganese.  The  first  and  third  precipitates  are  redissolved 
in  acid,  and  the  nickel  and  cobalt,  and  nickel  and  manganese 
respectively  separated  by  fractional  precipitation.  The 
second  precipitate  is  re-dissolved  in  acid  and  added  to 
the  next  charge  of  crude  liquor  to  be  treated. — A.  S. 

Aluminium;      Welding .     M.    U.   Schoop,  Garenne- 

Colombes,    France.     Eng.    Pat.    -24,090.    Oct,    31,    1907. 
Under  Int.  Conv.,  Nov.  12,  1900. 

See  Er.  Pat,  374,089  of  1907  ;  this  J.,  1907,  828.— T.  E.  I'.. 

Detinning  processes.     E.  A.  Sperry,  New  York.     Eng.  Pat. 
25,49(1.   Nov.   IS,   19117. 

See  U.S.  Pats.  872,092,  883,500,  X97.7!i<i.  and  901,266; 
this  .1..  L908,  26,  451,  985,  and  1119.— T.  E  B. 

Alloys  useful  as  electric  resistana  conductor--.  British 
Thomson-Houston  Co..  Ltd..  London.  From  Genera] 
Electric  Co.,  Schenectady,  N.N'..  U.S.A.  Eng.  Pats. 
26,940,  Dec.  5.  1907.  and"  12,183,  June  4.  1908. 

Sick  US.  Pat.  901,428of  1908  :  this  J.,  1908,  1 118.— T.  F.  B. 

Retort  furnaces  :  Regenerative .     N.  L.  Heinz,  La  Salle, 

III.,  U.S.A.     Eng.  Pat.  5038,  .March  5,  1908. 

Ski-;    US.    Pats.    898,409  ami   898,410  of    1908;    this  J., 

I '.mis,  '.is.-).     T.  F.  B. 

or,  i .    Apparatus  lor  tht   volumetric  classification  >>/ . 

.1.  C.  Demaret,  Paris.     Eng.  Pat.  11,971,  June  2,  1908. 

Under.  Int.  Conv.,  June  7.  1907. 
^y.v.  Fr.  1'  I  »i  1907  ;  this  J..  I'ms,  94 1.  -  T.  F.  B. 
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Thermic  mixture.  H.  Goldschmidt,  Assignor  bo  Th.  Gold- 
schmidt, Essen  on  Ruhr,  Germany.  t'.s.  Pat.  902,871, 
\    r.  3.  1908, 

See  Fr.  Pat.  364,313  of  1906  :  this  J..  1906,  938.— T.  F.  B. 

Metal  tor  making  homogeneous  armour  plates,  projectiles, 
ttc.  and  its  treatment.  Vic.  lies  Forges  et  Aeieries  de 
la  Marine  et  d'Homecourt,  Fr.  Pat.  391. S27.  Sept.  7. 
1907. 

See  Eng.  Pat.  26,742  of  1907  :  tins  J..  L908,  944— T.  F.  B. 

Rotary  kilns  [for  slag  cement].     Eng.  Pat.  3010.     See  IX. 

Clement  from  blast-furnace  slag  and  the  like.     Eng.   Pat. 
19,070.     See  IX. 

Cement  from  bla,<t- furnace  slag.     Fr.  Pat.  391,454.     See  IX. 


XL— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(A. )— ELECTRO-CHEMISTRY. 

Elect roli/tic  soda  ;    Manufacture  of .       Theory  of  the 

"  lull  "     process.     A.     Broehet.     Compt.     rend.,     1908, 
147.  674—676.     (See  this  J.,  1904,  545,  786). 

In  the  electrolysis  of  sodium  chloride  by  the  "  bell  " 
process,  the  liberated  caustic  soda  takes  part  in  the 
electrolysis,  and  the  foremost  OH'  ions  form  a  boundary 
layer  which  tends  to  move  towards  the  anode.  If  the 
velocity  of  the  liquid  is  equal  to  or  greater  than  that  of 
the  ions,  the  yield  is  a  theoretical  one.  The  author  has 
determined  by  calculation  the  conditions  of  working  in 
the  case  of  maximum  yield. 

He  shows  that  the  velocity  of  the  anion,  OH',  and 
consequently  that  of  the  liquid  in  the  case  where  the 
boundary  layer  remains  stationary,  is  a  function  of  the 
mobility  of  the  ion,  OH',  of  the  current  density  to  which 
it  is  proportional,  and  of  the  conductivity  of  the  liquid 
to  which  it  is  inversely  proportional.  It  may  also  be 
established,  as  with  the  diaphragm  process,  that  the 
equivalent  concentration  of  the  liquid  leaving  the  electro- 
lyser  is  proportional  to  the  intensity  of  the  current,  and 
inversely  proportional  to  the  volume  of  liquid  leaving. 
When  the  velocity  of  the  liquid  is  equal  to  that  of  the 
anion,  OH',  the  equivalent  concentration  of  the  liquid 
leaving  the  apparatus  is  proportional  to  the  conductivity 
of  the  electrolyte,  and  inversely  proportional  to  the 
mobility  of  the  anion,  OH'.  It  is  independent  of  the 
density  of  the  current  and  of  the  nature  of  the  alkali. 
Numerical  applications  are  given  showing  that  with 
solutions  of  potassium  or  sodium  chlorides,  containing 
at  18  C,  20  grins,  of  salt  per  100  of  the  solution,  the 
yields  are  86-13  grms.  of  caustic  potash,  and  45-00  grins. 
of  caustic  soda  per  litre,  and  with  a  saturated  solution 
of  sodium  chloride,  49-56  grms.  per  litre.  Examples 
are  also  given,  showing  that  the  velocity  of  displacement 
of  the  liquid  in  the  bell,  the  velocity  of  outflow  of  the 
liquid,  and  the  fall  of  potential  in  the  bell  may  be  calculated 
for  any  current  density.  The  effect  of  temperature  on 
the  yield  is  insignificant,  but  from  the  point  of  view  of 
difference  in  potential  between  the  terminals  and  of  tho 
expenditure  of  energy,  it  is  profitable  to  operate  under 
the  effect  of  heat. — B.  N. 

Alkali  metals;    Separation  of by  electrolysis.      J.  S. 

Goldbaum  and   E.  F.   Smith.     See  XXIII. 

Thallium  ;   Electrolytic  determination  of and  probable 

existence  of  a  new  oxide   of  this   metal.     G.    Gallo   and 
' . .  Cenni.     <S'ee  XXIII. 

Patents. 

Bleetrolyti  a ;  Apparatus  for  purifying .     S.  O.  Cowper- 

Coles,  London.  Eng.  Pat.  23,145,  Oct.  19,  1907. 
(See  Eng.  Pat.  8924  of  1906  ;  this  J.,  1907,  158.) 
The  apparatus  consists  of  a  perforated  drum  or  basket 
lined  with  a  filtering  medium,  such  as  a  blanket,  and 
surrounded  by  an  immovable  outer  casing  within  which 
it  revolves.     This  casing  is   provided   with  one  or. more 


w  uulows  through  which  the  rays  from  an  arc  lain])  can 
be  projected.  The  electrolyte,  introduced  into  the 
revolving  drum  by  means  of  depending  pipes,  is  forced 
!\  centrifugal  action  through  the  filter  into  the  outer 
chamber,  where,  in  a  finely  divided  condition,  it  is 
subjeot»a  to  the  action  of  the  strong  light,  the  purified 
product  finally  passing  away  through  outlets  provided 
ai    the  bottom.— C.  A.  W. 

Elictrolyser,  arranged  to  recover  separately  the  products 
of  the  electrolysis,  which  are  heavier  than  the  electrolyte, 
without  interrupting  the  electrolytic  process.  fJsine 
Genevoise  de  Degrossissage  d'Or.  Fr.  Pat.  391,898, 
June  2,  1908.     Under  Int.  Conv.,  July  11,  1907. 


The  electrolyte  enters  by  the  channel,  n,  passing  into  the 
chamber  containing  the  cathodes,  1,  and  then  through 
the  diaphragm,  d,  into  the  chamber  containing  the  anodes, 
2,  the  electrolyte  leaving  the  vessel  through  the  channel, 
m.  The  liquid  is  thus  made  to  travel  along  the  whole 
length  of  the  electrodes.  The  inclined  base,  /,  of  the 
cathode  chamber,  and  the  inclined  portion  of  the  diaphragm 
which  passes  through  the  base,  /,  cause  the  products  of 
the  electrolysis  to  collect  in  the  hoppers,  l\  and  k2,  the 
products  being  removed  through  the  tubes,  tt  and  t0. 

— b:  n. 

Chlorates;     Electrolytic  manufacture  of from,  alkali 

and  (dkaline-  earth  chlorides.  F.  Ratig.  Gcr.  Pat. 
2(12,500,  April  28,  1906. 

It  is  stated  that  larger  yields   of  chlorate  are   obtained 

if  chlorine  gas  be  introduced  into  the  electrolyte  before 

or  during  electrolysis. — A.  S. 

Electrolytic  apparatus  for  decomposing  water  and  obtaining 
oxu-hydrogen  gas  mixed  with  air.  F.  Weber.  Ger.  Pat. 
202,501,  March  28,  1907. 

The  oxy-hydrogen  gas  produced  in  the  electrolytic 
vessel  escapes  through  a  tube  opening  into  a  funnel, 
the  lower  part  of  which  is  formed  of  fine-mesh  wire  gauze 
or  perforated  sheet  metal.  The  mouth  of  the  funnel  is 
closed  by  a  strong  plate  of  metal  having  perforations 
for  the  passage  of  the  gas.  On  this  plate  rests  an  inverted 
funnel  leading  to  the  discharge  pipe  for  the  gas.  The 
funnels  and  pipes  are  enclosed  in  an  outer  casing,  the  lower 
part  of  which  is  perforated  for  the  admission  of  air. — A.  S. 

Albuminoids  ;  Production  of  a  substance  from par- 
ticularly applicable  for  use  in  secondary  batteries.  E.  C. 
and  M.  Ekstromer,  Boston,  U.S.A.  Eng.  Pat.  28,619, 
Dec.  30,  1907. 
An  albuminoid,  such  as  gelatin,  is  first  converted  into  a 
thin  film  or  filament,  and  then  treated  for  ten  hours  with 
sulphuric  acid  of  sp.  gr.  1-001.  After  removing  the  acid, 
the  material  is  covered  with  water,  and  heated  in  a  closed 
vessel  for  about  half  an  hour  to  250°  C.  On  cooling,  the 
albuminoid  separates  out,  but,  although  the  consistency 
and  physical  appearance  is  unchanged,  it  is  tendered 
porous,  plastic,  and  suitable  for  the  purposes  of  dialysis 
and  osmosis.  This  material  is  mixed  with  a  suitable 
metallic  oxide  for  use  in  accumulator  plates,  1  per  cent. 
of  the  substance  with  99  per  cent,  of  the  oxide  being 
said  to  yield  good  results. — B.  X. 

o  2 
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Accumulator     plates ;       Preparation     of     negative . 

Akkamulatorenfabr.  A.-G.  Ger.  Pat.  202,836,  Jan.  29, 
1908. 

The  active  material,  e.g..  lead,  is  deposited  electrolytically 
on  tlie  support,  from  an  electrolyte  which  holds  in  sus- 
pension such  inert  substances  as  talc,  kaolin,  barium 
sulphate,  soot,  or  graphite.  In  this  way  an  active  mass 
permeated   by   inert    material   is   obtained. — A.  S. 

Elect  roli/tic     apparatus.     P.     Borgnet,     Liege,     Belgium. 

U.S.   Pat.   903,164.  Nov.   10,   1908. 
See  Ft.  Pat.  377,249  of  1907  ;  this  J.,  1907,  1054.— T.  P.  B. 

Insulating  materials  ■    Process  oj  the  manufacture  of . 

H.  v.  d.  Heide,  Assignor  to  Wunner'sche  Bitumenwerke 
G.m.b.H.,  Datteln,  Germany.  U.S.  Pat.  903,287, 
Nov.  10,  1908. 

See  Fr.  Pat.  379,359  of  1907  ;  this  J.,  1907,  1239.— T.  F.  JB. 

Filaments  of  Chinese  ink  for  electric  incandescent  lamps. 
Eng.  Pat.  11,600.     See  II. 

Filaments  for  electric  metallic-filament  lamps  ;    Decarbonis- 
ing    .     Eng.    Pat.    15,079.     See  II. 

Electric    conductors;       Manufacture    of    refractor  if . 

Eng.  Pat.   16,534.     See  II. 

Filaments   for    electric   lamps ;       Manufacture    of   hollow 
metal .     Eng.  Pat.  26,179.     See  II. 

Filaments    for     incandescence     electric    lamps.     Fr.     Pat. 
391,722.     See  II. 

Phosphoric  acid  ;    Production  of .     U.S.  Pat.  902,157. 

See  VII. 

Nitric    oxide  ;       Method  for   producing .     U.S.    Pat. 

902,607.     See  VII. 

(B. )— ELECTRO-METALLURGY. 

Passive  state  of  metals  [cobalt,  iron,  and  nickel].     H.   G. 

Byers.  J.  Amer.  Chem.  Soc.,  1908,  30,  1718—1742. 
The  author  has  made  a  series  of  measurements  of  the 
anodic  solution  of  cobalt,  iron,  and  nickel.  Cobalt,  in 
striking  contrast  to  the  other  two,  goes  quantitatively  into 
solution  in  the  presence  of  halogen  salts,  sulphates, 
nitrates,  chlorates,  nitrites,  dihydrogen  phosphates,  citric 
acid,  acetic  acid,  sulphuric  acid,  and  nitric  acid  ;  it  cannot 
be  made  to  remain  passive  as  an  anode  in  these  solutions, 
and  increase  of  current  density  has  no  effect,  unless  very 
high  densities  are  employed.  The  passive  state  of  nickel 
is  in  general  more  easily  produced  and  less  easily  destroyed 
than  that  of  iron  or  cobalt.  If  any  of  these  metals,  as 
anodes,  are  really  passive  (i.e.,  show  an  unchanged  surface, 
high  potential  difference  in  the  cell,  and  liberation  of 
oxygen),  they  do  not  dissolve  to  any  extent,  although  a 
small  loss,  probably  due  to  initial  activity  of  the  metal,  is 
sometimes  noticed.  A  visible  change  in  the  anode  surface 
is  generally  accompanied  by  quantitative  or  partial 
anodic  solution  ;  where  a  visible  deposit  is  observed, 
passive  conditions  arc  not  a  necessary  consequence,  in 
certain  cases  solution  of  the  metal  still  continuing.  None 
of  the  three  metals  can  be  rendered  passive  in  solutions  of 
the  halogen  acids  or  their  salts.  In  the  oxygen-containing 
electrolytes  the  occurrence  of  passivity  depends  upon 
current  density,  temperature,  and  the  treatment  of  the 
metal,  as  well  as  upon  the  electrolyte  itself  ;  if  (he  current 
density  is  below  a  critical  value,  the  metals  may  lie  passive 
or  active,  under  exactly  the,  same  current  conditions. 
Nickel  is  not   always   passive  in  .solutions  of  sulphates  and 

nitrates  (compare  Le  Blanc  and  Levi,  this  .1.,  1904,  667). 
The  current  density  required  to  produce  passivity  varies 
within  wide  limits,  and  increast   oil  timi   will,  in  a  certain 

■l  i'o,  produce  the  same  effect  as  increase  of  current 
trength.  The  author  arrives  at  the  conclusion  that 
neither  the  formation  of  oxide,  nor  any  other  explanation 
which  has  been  put  forward,  satisfactorily  accounts  for 
the.  phenomena  of  passivity;  he,  anticipates  that  the 
'.in  e  I'iii  be  found  in  an  altered  state  of  the  metal  it.   it 

— F.  Sod*. 


Patents. 

Calcium  ;    Manufacture  of  metallic [electrolyliccdly]. 

S.  O.  Cowper-Coles,  London.     Eng.  Pat.  24,396,  Nov.  4, 
1907. 

Calcium  chloride  is  first  heated  in  a  calcining  chamber, 
and  then  passed  into  a  fusing  chamber,  from  which  it  falls 
into  a  crucible  in  which  the  salt  is  electrolysed,  the  crucible 
being  provided  with  an  "  intmned  lip  "  for  leading  off 
the  chlorine  through  suitable  channels.  The  electrolytic 
vessel  contains  a  layer  of  molten  metal  (e.g.,  lead)  acting 
as  the  anode,  and  one  or  more  discs  (of  graphite,  iron,  or 
the  like)  acting  as  the  cathode.  These  latter  are  rotated  by 
means  of  spindles  on  which  they  are  mounted,  and  are 
gradually  raised  as  the  calcium  is  deposited  on  them. 

—B.N. 

Electrolyte  for  electroplating.     O.   Meyer,   Richmond.   Va. 
U.S.  Pat.  902,755,  Nov.  3.  1908. 

The  electrolyte  consists  of  an  alcoholic  solution  of  copper 
chloride  alone  or  mixed  with  other  metallic  chlorides. 

—A.  G.  L. 

Brass-coated    copper    wire ;     Process    and    apparatus    for 

making ,  called  Leoni  wire.     H.  Paweck.     Fr.  Pat. 

391,448,  June  11,  1908. 

The  invention  constitutes  an  improvement  on  Fr.  Pat. 
323,901  of  1902  (this  J.,  1903,  501).  Copper  wire  is  passed 
at  a  speed  of  at  least  100  m.  per  minute,  instead  of  4  m. 
per  minute,  as  formerly,  through  the  bath  in  which  it  is 
electrolytically  coated  with  zinc.  The  increase  in  the 
strength  of  the  current,  consequent  on  the  increased  speed, 
renders  it  convenient  to  use  a  part  of  the  same  cuiTent 
for  the  subsequent  heating  of  the  coated  wire,  the  whole 
process  thus  being  carried  out  continuously  in  one 
operation. — A.  G.  L. 

Platinum  coating  on  heavy  base  metals  such  as  iron,  nickel, 

cobalt,    or   their   alloys ;     Production    of    a   .     M. 

Baum.     Ger.  Pats.  201,664  of  Aug.  20,  1907  ;   201,665 
of  Oct.  2,  1907  ;    and  201,666  of  Oct.  18,  1907. 

(1.)  The  process,  as  applied  for  example  to  nickel  wire, 
is  as  follows : — The  wire  is  heated  strongly  in  a  reducing 
gas,  e.g.,  hydrogen,  to  free  it  from  grease  and  oxide ; 
it  is  then  scraped  clean,  and  coated  electrolytically  with  a 
mixture  of  platinum  and  nickel.  The  electrolyte  used 
is  prepared  by  dissolving  25  grms.  of  platinum  chloride 
in  500  grms.  of  water,  adding  a  solution  of  100  grms. 
of  ammonium  phosphate  in  500  grms.  of  water,  and  pouring 
the  whole  into  a  solution  cf  500  grms.  of  sodium  phosphate 
in  1000  grms.  of  water.  To  this  mixture  is  added 
4000  grms.  of  a  solution  of  nickelous  phosphate  in  sodium 
pyrophosphate,  containing  5  grms.  of  nickel  per  litre, 
and  the  whole  is  boiled  until  the  liquid  becomes  faintly 
acid,  and  ammonia  is  no  longer  evolved  ;  fresh  water  is 
added  to  replace  that  lost  by  evaporation.  The  wire 
coated  in  this  bath  with  a  mixture  of  platinum  and  nickel, 
is  next  heated  to  1000°  C.  in  hydrogen,  then  cleaned, 
coated  electrolytically  with  pure  platinum,  and  again 
heated  in  hydrogen,  these  operations  of  coating  with 
platinum  and  heating  hi  hydrogen  being  repeated  until 
the  metal  shows  no  signs  of  oxidation  when  heated  in  the 
air.  From  three  to  five  coat  ings  of  platinum  are  generally 
required.  (2.)  The  metal  is  first  coated  electrolytically 
with  nickel  or  cobalt,  and  then  several  times  in  succession 
with  platinum,  being  heated  strongly  in  hydrogen  after  the 
application  of  each  coating.  A  suitable  nickel  bath  consist  g 
of  290  parts  of  nickel-ammonium  sulphate,  75  parts 
of  ammonium  sulphate,  20  parts  of  citric  acid,  and  4000 
parts  of  distilled  water.  It  is  rendered  neutral  (or  faint l\ 
acid)  by  addition  of  ammonia  solution.  A  suite  hie 
platinum  electrolyte  consists  of  25  parts  of  platinum- 
ammoniiini  phosphate,  500  pails  of  sodium  phosphate, 
and  4000  parts  of  distilled  water.  (3.)  Nickel  is  coated 
electrolytically  first  in  an  electrolyte  containing  25  parti 
of  platinum  to  75  of  nickel,  then  in  a  second  bath 
containing  the  two  metals  in  equal  proportions,  next 
in  a  third  buth  containing  75  parts  of  platinum  to  25 
parts  of  nickel,  and  is  finally  coated  once  or  several 
times  in  succession  with  pure  platinum.  After  the 
deposition  of  each  coating,  the  metal  is  heated  stron 
in  hy*drogen.  -A.  S. 
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Melting  in  electric  furnaces ;    Processes  of  and  their 

application  to  the  extraction  of  easily  iiilatilisable  metals. 
H.  Eerreosohmidt,  Paris.  Eng.  Pat.  24.517,  Nov.  5, 
1907.     Under  Int.  Coin.,  Nov.  9,   L90& 

See  Fr.  Pat.  371,260  of  1906  ;  this  J.,  1007.  328.— T.  F.  B. 


XII— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Cocoa  nut  :      Notes   on    the   sprout  inq .    and  on    copra 

and  cocoanut  oil.     H.  S.  Walker.      Philippine  J.  Science. 
1908,  3.  Ill— 135. 

No  evidence  could  be  obtained  of  the  existence  of  a  fat- 
hydrolysing  enzyme  in  the  "  meat."  milk,  and  "  foot  "  of 
the  cocoanut.  During  the  sprouting  of  the  cocoanut. 
oil  is  lost  by  the  "  meat  "  ;  it  is  not  taken  up  as  such 
by  any  other  portion  of  the  nut,  but  is  either  consumed 
to  furnish  energy  for  the  growing  plant  or  is  transformed 
by  progressive  synthesis  into  sugar  and,  finally,  into 
cellulose.  Sugar  is  lost  by  the  "  meat "  and  milk,  but 
a  corresponding  quantity  is  gained  by  the  "  foot."  Six 
different  moulds,  capable  of  hydrolysing  and  destroying 
fat,  have  been  isolated  from  among  the  many  organisms 
growing  on  rancid  copra  and  cocoanut  "  meat  "  ;  this 
fat  destruction  is  independent  of  bacterial  action.  Copra 
which  had  been  acted  on  by  moulds  was  found  to  have 
lost  almost  all  its  sugar,  whilst  the  only  effect  of  bacteria 
was  the  production  of  a  more  or  less  disagreeable  sour 
odour  and  the  disintegration  of  the  "  meat." 

The  deterioration  of  freshly  prepared  cocoanut  oil 
is  produced  by  at  least  three  entirely  independent  pro- 
ies  and  may  be  divided  into  two  distinct  periods  of 
time.  The  first,  rapid  decomposition  of  the  fat  is  caused 
by  moulds  which  are  either  pressed  out  with  the  oil,  together 
with  sufficient  sugars  and  proteins  for  their  growth,  or, 
in  the  case  of  hot-pressed  oils,  enter  the  oil  from  the  air. 
The  action  continues  as  long  as  there  is  sufficient  nutritive 
material  for  mould  growth  in  the  oil ;  it  may  be  com- 
pletely checked  by  filtration,  preferably  after  heating  to 
a  temperature  of  100°  C.  Towards  the  end  of  this  first 
period,  oxidation  by  the  air  sets  in  ;  in  extreme  cases, 
the  oxidation  may  cause  extremely  rapid  deterioration, 
but  can  be  entirely  prevented  by  storing  the  oil  in 
completely  filled,  air-tight  vessels.  In  addition  to  the 
two  above-mentioned  processes,  slight  hydrolysis  due 
to  heat,  moisture,  and  free  acids  already  present  is 
constantly  taking  place,  and  there  is  reason  to  believe 
that  some  hydrolysis  is  brought  about  by  enzymes 
produced  by  the  moulds.  Light  has  no  apparent  effect 
on  the  oxidation  by  air  of  cocoanut  oil. — W.  P.  S. 

Lophira  alata  seeds  from  Sierra  Leone.     [Niam  fat.]    Bull. 
Imp.  Inst.,  1908,  6,  243—245. 

The  seeds  are  obtainable  in  large  quantities  in  readily 
accessible  areas  of  W.  Africa.  They  are  conical  in  shape, 
about  1  in.  in  length  and  \  in.  broad  at  the  base.  The 
interior  of  the  seeds  is  of  a  white  or  pale  yellowish  colour 
when  fresh,  but  tends  to  darken  when  the  seeds  are  kept. 
The  fat  (Xiam  fat)  extracted  from  the  seeds  is  semi -solid 
and  of  a  white  or  pale  yellow  colour.  The  results  of  the 
examination  of  four  specimens  of  the  seeds  are  shown  in 
the  following   table  : — 


The  oil  (from  sample  B)  was  valued  at  £24 — £25  per  ton 
(£1 — £2  more  than  cottonseed  oil)  for  soap-making,  and 
the  seeds  arc  said  to  be  worth  £10  per  ton  c.i.f.,  Liverpool. 
(See  also  this  J..  1907,  1205.)— A.  S. 

Xiiiunia  americana,  L.  ;    Oil  of .     V.  Lommel.     Der 

Ptianzer,  1908,  4,  204—2(10.  ('hem.  Zentr.,  1908,  2, 
1547—1548. 
The  kernels  of  the  fruit  of  Ximenia  americana  yield  by 
cold  pressing,  50,  and  by  extraction  with  carbon  tetra- 
chloride, 45  per  cent.,  of  a  dark  yellow,  viscous,  somewhat 
turbid,  non -drying  oil.  On  treatment  with  hot  alcohol, 
5-5  per  cent,  of  the  oil  is  dissolved.  The  oil  contained 
1-5  per  cent.,  and  the  portion  soluble  in  alcohol,  15-3  per 
tint,  of  free  fatty  acids.  The  oil  may  be  useful  as  a 
lubricant. — A.  S. 

Oleic  acid;     Colour  reaction  of .     Rapid  method  for 

distinquishinq  between  animal  and  vegetable  fibres. 
A.  Manea.  Bui.  Soc.  Stiinte  din  Bucuresti,  1908,  17, 
256—257.  Chem.  Zentr.,  1908,  2,  1702. 
Oleic  acid  and  its  esters  when  treated  with  concentrated 
sulphuric  acid  in  presence  of  cellulose  (vegetable  fibres), 
starch,  nitrocellulose,  celluloid,  dextrin,  sucrose,  dextrose, 
laevulose,  eto.,  give  on  addition  of  water,  a  red  coloration. 
Stearic,  palmitic,  margaric,  butyric,  and  isobutyric  acids 
do  not  give  a  similar  reaction.  In  applying  the  test, 
a  quantity  of  cotton  is  dissolved  in  concentrated  sulphuric 
acid,  a  few  drops  of  the  oil  are  added,  and  then  water  is 
dropped  in  and  the  mixture  shaken.  The  red  colour 
produced  if  oleic  acid  is  present,  changes  to  violet  on 
addition  of  a  larger  quantity  of  water.  The  test  may 
be  used  to  distinguish  animal  and  vegetable  fibres. 
Petroleum  distillates,  especially  the  fraction  boiling  at 
about  250°  C,  behave  like  oleic  acid,  but  the  addition  of 
water  must  be  made  cautiously,  as  the  coloration  is 
destroyed  if  too  much  heat  is  developed. — A.  S. 

Phytosterol  from  cottonseed  oil.     A.  Heiduschka  and  H.  W. 

Gloth.     Pharm.  Zentralh.,  1908,  49,  830—837.     Chem. 

Zentr.,  1908,  2,  1519. 
The  acetate  of  the  phytosterol  isolated  from  cottonseed 
oil,  yields  only  a  dibromo-derivative,  but  no  slightly 
soluble  tetrabromo  derivative  when  examined  by  the 
method  of  Windaus  and  Hauth  (this  J.,  1907,  09,  1150). 
This  phytosterol  may  therefore  be  regarded  as  an  individual 
substance. — A.  S. 

Cholesterol  group  ;      Contribution  to  the  chemistry  of  the 

.     Part  II.     Some  oxidation  products  of  sitosterol. 

R.  H.  Pickard  and  J.  Yates.  Chem.  Soc.  Proc,  1908, 
24,  227. 
The  behaviour  on  oxidation  of  the  ''  vegetable  cholesterol," 
sitosterol,  has  been  studied.  This  alcohol,  which  is 
obtained  from  the  fat  contained  in  wheat,  yields  oxidation 
products  which  are  analogous  to  those  given  by  cholesterol 
itself. 

Sod  oils  ;  Determination  of  water  in .     L.  E.  Levi  and 

E.  V.  Manuel.     See  XIV. 

Glycerol ;  Aldehydic  impurities  in .  G.  F.  Bergh.  See  XX. 

Patents. 

Fish  oils  ;    Purifying and  rendering  them  odourless. 

E.    Petersen    and    H.    Holstein.     Ger.    Pat.    202,576, 

Feb.  13,  1907. 
The  oil  is  agitated  with  a  mixture  of  bone  charcoal  and 
chalk   in    a    vacuum    and    simultaneously    treated    with 


Mark  of  sample. 

B.                                     C. 

D. 

B. 

Percentage  of  fat  (on  weight  of  kernels) 
Characters  of  fat — 

Kernels 
Good 

43-0 

0-9044 
25-9 
181-5 
69-8 

0-9 

Fruits 
Many  partly 
decomposed 

39-6 

0-9044 

33-2 

194-6 

70-3 

0-9 

47-0* 

Kernels 
Good 

41-1 

0-9019 
47-5 
180-7 
72-1 

0-8 

47-5° 

Kernels 
Fairly  good 

41-76 

0-9016 
48-0 
183-3 
72-6 

0-8 

0-5 
49-0° 

0-86 
48-5° 
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superheated  steam.  It  is  stated  that  by  the  explosive 
expansion  of  the  bubbles  of  superheated  steam,  the  non- 
volatile objectionable  constituents  of  the  oil  are  forced 
mechanically  into  the  pores  of  the  charcoal  and  chalk. 

— A.  S. 

Soap ;    Manufacture  of .     T.   H.    Oyler,   Maidstone. 

Eng.  Pat.' 5817,  Mar.   16,  1908. 
Finely-ground    hops,    hop    extract,    hop    oil,    or    other 
preparation  of  hops,  are  incorporated  with  the  soap,  to 
obtain  a  product  having  a  tonic  effect  upon  the  skin. 

— C.  A.  M. 

Soap ;     Apparatus    for   cooling   liquid .     C.    Harzer. 

Ger.  Pat.  201,710,  Oct.  1,  1907. 
The  cooling  is  effected  under  pressure  in  a  vessel  con- 
structed like  a  filter-press.  The  liquid  soap  flows  from 
the  containing  vessel,  through  a  jacketed  pipe  to  the  cooler. 
This  pipe  is  provided  with  a  valve,  and  near  this  with  an 
opening  through  which  compressed  air  can  be  introduced. 
The  valve  is  first  opened,  and  the  liquid  soap  allowed  to 
flow  into  the  cooler  until  the  latter  is  full.  The  valve  is 
now  closed,  and  compressed  air  forced  into  the  connecting 
pipe.  In  this  way  the  soap  left  in  the  connecting  pipe 
is  forced  into  the  cooler,  as  the  soap  in  the  latter  shrinks 
during  the  cooling. — A.  S. 

Detergent  for  use  with  hard  and  salt  waters.  R.  Macpherson, 
Brondesbury,  and  W.  E.  Heys,  Bushey.  U.S.  Pat. 
902,750,  Nov.  3,  1908. 

See  Fr.  Pat.  364,975  of  1906  ;  this  J.,  1906,  938.— T.  F.  B. 

Liquids  [crude  petroleum,  glycerin,  water,  etc.]  contaminated 
by  coloured  or  evil-smelling  organic  substances,  decom- 
position products,  or  micro-organisms ;  Purification 
of .     Ger.  Pat.  202,166.     -See  III. 

Plastic  masses  [rubber  substitute]  from  drying  oils,  especially 
linseed  oil.     Ger.  Pat.  201,966.     See  XIIIC. 

Preparation  rich  in  lecithin,  or  lecithin,  cholesterol,  and  a 

fatly  oil  ;   Process  for  obtaining .     Fr.  Pat.  390,683. 

-See  XX. 


XIII.— PIGMENTS,    PAINTS;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(A.)— PIGMENTS,  PAINTS. 

Poisoning  by  chromium  in  industrial  operations.     Lewin. 
See  XVTIIB. 

Patents. 

Ultramarine ;     Manufacture    of    artificial .     L.     E. 

Notellc  and  M.  Corblet.  Fr.  Pats.  391,779  and  391,780, 
June  29,  1908.  Under  Int.  Conv.,  July  25,  1907. 
(1).  A  mixture  of  hydrated  aluminium  silicate,  sodium 
sulphate,  sodium  carbonate,  sulphur,  and  resinous  materials 
is  heated  rabidly  to  a  temperature  of  600°  or  700°  C.,  and 
kept  at,  that  temperature  until  sulphides  and  hyposulphites 
of  sodium  and  aluminium  are  formed.  A  sample  taken 
from  the  fused  mass  shows  a  brownish-green  colour  on 
cooling  ;  about  1  to  3  hours'  heating  are  required.  The 
mixture  is  then  stirred  and  the  temperature  raised  to 
900°  C.  Oxidation  is  assisted  by  vigorous  Btirring  of  the 
mass.  After  1  hour's  heating  at  this  temperature,  test 
samples  show  a  greenish-blue  colour.  Powdered  sodium 
chlorate  is  now  thrown  on  to  the  heated  mass,  and  after 
birring    vigorously    for    15    minutes   at   a   temperature   of 

800—900°  C.  the  required  blue  colour  is  obtained.  The 
oxidised  product  is  heated  tor  \  hour  longer  and  then 
removed    from    the    oven.     (•>).   An    improvement    in    (lie 

0OloU£  and  the  yield  of  nil  ra  ma  rine  is  effected  by  adding 
to  the  usual  constituents,  sulphates  of  sodium  and 
aluminium.  A  mixture  Of  35  per  cent,  of  aluminium 
silicate,  10  per  cent,  of  carbon,  40  per  cent,  of  soda  alum, 
S  per  cent,  of  rosin,  and  7  per  cent,  of  sulphur  »ives  an 
ultramarine    superior     to    that     Obtained     by    Hie     usual 

processes, — R.  S.  .\l 


Oil  paint.     G.  Fraipont.     Fr.  Pat.  391,930,  July  1,  1908. 

The  new  paint  is  composed  of  equal  weights  of  zinc  oxide 
and  calcium  sulphate  with  one  per  cent,  of  lime  ground 
in  linseed  or  poppy-seed  oil. — R.  S.  M. 

Lakes  ;    Process  of  manufacturing  pigmental .     F.  M. 

Winter,     Fahrbriicke,     Saxony.     Eng.      Pat.     28,424, 
Dec.  24,  1907. 

See  Fr.  Pat.  385,484  of  1907  ;  this  J.,  1908,  633.— T.  F.  B. 

Pigments.     J.    C.    Heckman,    Avalon,    Pa.,   U.S.A.     Eng. 
Pat.  8549,  April  16,  1908. 

See  U.S.  Pat.  887,043  of  1908  ;  this  J.,  1908,  579.— T.F.B. 

[Oil]   colours ;    Production  of .     J.   Meurant,   Liege, 

Belgium.     Eng.   Pat.   9083,  April  27,   1908. 
See  Fr.  Pat.  389,051  of  1908  ;  this  J.,  1908,  988.— T.  F.  B. 

Monoazo  dyestuffs  particularly  suitable  Jor  the  manufacture 
of   lakes.     Fr.    Pat.    391,155.     -See    IV. 

Lead  oxide  ;    Manufacture  of and  treatment  of  raw 

litharge    and    white    lead    residues.     Fr.    Pat.    391,612. 
-See  VII. 

Water-glass ;     Process    for    increasing    the    mobility    and 
reactivity  of .     Fr.  Pat.   391,682.     -See  VII. 


(7?.)— RESINS, '  VARNISHES. 

Copal  resins  from  British  West  Africa.     Bull.   Imp.   Inst., 

1908,  6,  245—252. 
A  specimen  of  Accra  copal  from  Ashanti  was  similar  in 
character  to  the  samples  examined  in  1907  (this  J.,  1907, 
701),  but  was  somewhat  harder.  If  properly  cleaned 
before  shipment,  it  would  probably  be  equal  in  value  to 
the  highest  quality  of  Accra  copal.  Two  copal  resins 
from  the  Sekondi  district  of  the  Gold  Coast  were  found  to 
be  sparingly  soluble  in  oil  of  turpentine  and  benzene,  or  in 
mixtures  of  the  two,  but  completely  soluble  in  a  mixture 
of  oil  of  turpentine  and  alcohol.  No.  1  was  almost 
completely  soluble  in  alcohol  and  ether ;  No.  2  was  some- 
what less  soluble  in  these  solvents.  No.  1  was  stated  to  be 
of  poor  quality  and  worth  only  27s.  6d.  to  30s.  per  cwt. 
(May,  1908).  No.  2  was  of  good  quality  ;  selected  material 
would  be  worth  70s.  per  cwt.,  and  mixed  with  small  pieces, 
40s.  to  45s.  per  cwt.  (May,  1908).  The  copal  tree  of  North 
Ashanti  has  been  identified  as  a  Cyanothyrsus  species. 
Two  samples  of  Sierra  Leone  copal  were  partly  soluble  in 
alcohol,  ether,  chloroform,  carbon  bisulphide,  and  oil  of 
turpentine,  and  completely  soluble  in  a  mixture  of  alcohol 
and  benzene.  A  mixture  of  about  equal  parts  of  the  two 
Samples  was  valued  at  2s.  2d.  per  lb.  (June,  1906).  A 
specimen  of  "  Ogea  gum  "  from  Olokomeji,  W.  Africa,  was 
found  to  be  very  similar  in  character  to  commercial 
Nigerian  copal  (from  Cyanothyrsus  Ogea,  Harms.),  but  was 
somewhat  more  fusible,  and  more  soluble  in  alcohol  than 
the  latter.  These  differences  are  probably  due  to  differ- 
ences in  the  ages  of  the  products,  which  otherwise  appear 
to  be  identical.  Two  specimens  of  the  resin  of  Daniella 
thurifera  from  Northern  Nigeria  were  found  to  be  quite 
different  from  commercial  copals,  having  a  low  melting 
point  (about  90°  C),  and  being  practically  completely 
soluble  in  oil  of  turpentine  and  alcohol. — A.  8. 

Patents. 

Wurtzilite.  W.  F.  Doerflingor  and  L.  H.  Buck,  Niagara 
Kails,  N  Y  ,  Assignors  to  M.  Stine,  New  York,  and 
E.  F.  C.  Younfe,  .lersev  Citv,  N.J.  U.S.  l'at.  903,275, 
Nov.   10,   1908. 

W'l'KT/.ll.n'K  is  melted  with  a  suitable  resinous  substance, 
and  when  the  mass  is  homogeneous,  a  gum.  such  as  india- 
rubber,  is  added.  After  cooling,  the  mass  is  dissolved  in  a 
liquid  which  is  a  solvent  of  both  the  gum  and  the  resinous 
substance,  and  the  solution  is  mixed  with  "  oil  "  to  form  a 
OOating  composition.  In  the  first  operation  of  melting 
with  a  resinous  substance,  the  wurtzilite  may  be  added  in 

small  portions,  the  mixture  being  melted  until  bontta 
geneous  after  each  addition.     A.  s. 
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Ter  penes  from   wood  :    Process  of  producing .     W.  J. 

Hough.  Toledo,  Ohio.     U.S.  Pat  903,471,  Nov.  10,  1908. 

The  wood  is  treated  with  a  weak  solution  of  sodium 
sulphide  to  centralise  the  reainoua  acids  and  dissolve  the 
non-cellulose  constituents,  and  the  terpenea  are  then 
removed  by  distillation  with  steam. — A.  S. 

ms  substances  ■    Apparatus  for  the  purification  and 

filtration    of ■.     Q.    Col.     Second    Addition,    dated 

June  -2o.  1908,  to  Fr.  Pat.  378,966,  Juno  18,  1907  (this 
J..  1907,  L207). 

A  cylindrical  rotatory  filter  is  placed  between  the  vessel 
in  which  the  gums  are  "melted  and  the  settling  pans.  The 
filter  consists  of  a  cylinder  of  brass  wire  gauze  with  a 
suitable  iron  frame,  so  that  one  half  of  the  wire  gauze  is 
fixed,  whilst  the  other  half  is  removable.  The  whole  is 
enclosed  in  a  cylindrical  vessel  which  has  an  opening 
leading  to  the  settling  pans.  The  fused  resin  passes  from 
the  autoclave,  in  which  the  fusion  is  performed,  into  the 
filter  through  perforations  in  the  axis  of  the  filter  frame. 

— R.  S.  M. 

"Rains  ;   Process  for  the  systematic  and  continuous  distillation 

of .     L.   B.   Castets.     Fr.  Pat.   391,835,  June  30, 

1908. 
The  process  comprises  crushing  and  titurating  the  crude 
resins,  fusing,  filtering,  and  distilling  the  liquids  obtained. 
The  distillation  is  carried  out  in  vacuo,  with  gradually 
increasing  temperature.  The  distillates  are  condensed, 
and  whilst  yet  in  vacuo  are  subjected  to  a  rectification 
with  addition  of  suitable  products.  Finally  the  conden- 
sation of  the  most  volatile  parts  is  completed  under  slight 
pressure,  so  as  to  cause  them  to  dissolve  in  the  heavier 
products  of  distillation. — R.  8.  M. 

Linoleum  ;   Manufacture  of .     G.  A.  Barbieri,  Ferrara, 

Italv.  Eng.  Pat.  28,282,  Dec.  23,  1907.  Under  Int. 
Con  v.,  May  13,  1907. 

In  the  manufacture  of  linoleum  a  powder  obtained  from 
hemp  stalks  is  used  instead  of  cork  powder  or  wood 
sawdust.  The  hemp  stalks  are  dried,  crushed,  and  then 
ground  to  a  fine  powder.  The  linoleum  is  whiter  than 
ordinary  linoleum. — R.  S.  M. 

Resin-like   products ,;     Manufacture  of   new .     P.    A. 

Xewton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germany.  Eng.  Pat.  26,317, 
Not.  28,  1907. 

See  Fr.  Pat.  3S4.425  of  1907  ;  this  J.,  1908,  457.—  T.  F.  B. 

((?.)— INDIA-RUBBER,  &c. 

Rubber  plants  of  the  Ivory  Coast  ( W.  Africa).  A.  Chevalier. 
L' Agriculture  pratique  des  pays  chauds;  Gummi-Zeit., 
1908,  23,  153—154. 

The  chief  rubber-yielding  plant  of  the  Ivory  Coast  is 
Funtumia  elastica.  The  methods  of  obtaining  and 
subsequently  working  up  the  latex  from  this  tree  are 
such  as  to  leave  much  room  for  improvement ;  the  addition 
of  other  latices  to  the  Funtumia  latex  is  one  of  the  practices 
to  be  dealt  with,  inasmuch  as  rubber  prepared  from  such 
mixtures  is  considerably  diminished  in  value.  Ficus 
Vogelii  occurs  as  an  epiphytic  form  in  the  region  of  the 
sea  coast,  and  the  rubber  cbtained  from  it,  wrongly  called 
"  liana-rubber,"  is  shipped  from  Blieron,  Tabou,  and 
Bcreby.  Coagulation  is  effected  by  allowing  the  latex  to 
stand  ;  the  rubber  is  of  only  medium  quality,  slightly 
tacky  on  the  surface,  and  possessed  of  little  elasticity  and 
"  nerve."  Four  or  five  species  of  Landolphia  also 
occur,  including  //.  owariensis,  which  yields  the  best 
product.  The  latex  is  either  allowed  to  coagulate 
spontaneously,  or  the  coagulation  is  brought  about  by 
the  addition  of  citric  acid,  salt  water,  etc.  Clitandra 
elastica  is  also  a  valuable  rubber  vine.  The  latex  from  this 
is  coagulated  by  prolonged  heating,  the  clot  obtained 
being  afterwards  kneaded  with  the  hands.  The  rubber, 
which  is  at  first  almost  white,  and  possessed  of  little 
elasticity,  gradually  darkens  and  becomes  more  clastic. 
Clitandra  evgenifoUa  and  laUrifolia  are  two  new  species 
which  yield  good  rubber,  though,  partly  on  account  of  the 


sroallness  of  their  stems,  only  in  very  small  quantity. 
Ptriploca  nigrescens,  the  richest  stems  of  which  contain 
only  0-5  per  cent,  of  caoutchouc,  is  of  frequent  occurrence. 
Of  the  large  number  of  other  plants  which  contain  a  latex, 
the  only  one  to  which  attention  is  drawn  is  the  large  liana, 
Carpodinus  hirsuta,  from  which  "Accra  paste"  is 
obtained  ;  this  product  is  unfortunately  often  used  to 
adulterate  Kickxia  rubber  ("  lumps  "). — E.  W.  L. 

Rubber  latex ;   Treatment  of [to  prevent  darkening  of 

the  rubber].     M.  K.  Bamber.     Bull.  d'Agric.  des  Straits  ; 
Caout.  et  Gutta-percha,  1908,  5,  2437. 

The  discoloration  of  (plantation)  rubber,  which  is  due  to 
the  action  of  an  oxidising  enzyme  (see  this  J.,  1908,  633, 
909)  upon  soluble  organic  substances  allied  to  tannin, 
may  be  prevented  by  destroying  the  enzyme  present  in 
the  latex,  or  in  the  rubber  prepared  from  it,  by  the  action 
of  heat.  The  heat  may  be  applied  either  :  (1),  by  passing 
steam  into  the  latex  until  a  temperature  of  80°  C.  is 
reached  and  maintaining  the  temperature  at  this  level  for 
15  minutes  or  so  ;  (2),  by  immersing  the  "  biscuits  "  or 
sheets  in  water  at  80°  C.  ;  or  (3),  by  using  hot  water,  or 
steam-heated  rollers,  for  washing  the  rubber.  The  first 
of  these  methods  closely  resembles  in  principle  that 
employed  in  the  production  of  "  hard  Para." — E.  W.  L. 

Latex   of   the    "  Melaboeai "    of   Sumatra ;     Presence    of 

inactive  dimethylinositol  in .     A.  W.   K.  de  Jong. 

Rec.  trav.  chim.  Pays-Bas,  1908,  27,  257—259. 

Inactive  dimethylinositol  was  obtained  from  the  latex 
by  the  following  process  : — After  coagulation,  the  liquid  was 
expressed  from  the  coagulum,  and  evaporated  to  dryness 
on  the  water- bath.  The  residue  was  dissolved  in  water  and 
concentrated  by  evaporation,  the  crystals  which  separated 
were  re-crystallised  first  from  boiling  96  per  cent,  alcohol, 
then  from  water,  and  dried  over  sulphuric  acid,  the  sub- 
stance being  hygroscopic.  The  dimethylinositol  thus 
obtained  melted  at  206°  C,  and  gave  inactive  inositol 
when  hydrolysed  with  hydriodic  acid.  The  "  dambonite  " 
obtained  by  Girard  (Beilstein,  I.,  1052),  from  Gaboon 
rubber,  is  probably  identical  with  the  substance  now 
described,  though  the  former  was  stated  to  contain  three 
molecules  of  water  of  crystallisation. — E.  W.  L. 

Rubber  crop  of  the  Amazon    Valley.     Board  of  Trade  J., 
Nov.  19,  1908.     [T.R.] 

A  supplement  to  the  "  Brazilian  Review,"  of  20th  October, 
gives  the  following  statistics  of  the  rubber  crops  in  the 
Amazon  Valley  for  the  seasons  1906-7  and  1907-8  : — 


1906-7. 

1907-8. 

Rubber. 

Caucho. 

Rubber. 

Caucho. 

Itaituba  &  Lower 
Tocantins,  Xingu, 

Manaos    and    Ita- 

Metric 
tons. 
9,370 

1,198 

1,078 
1,347 
3,428 

13,329 
1,793 

Metric 
tons. 

116 

773 
169 
126 
738 

3,335 
1,035 

Metric 
tons. 
8,346 

1,109 

867 
1,043 
3,467 

13,336 
1,540 

Metric 
tons. 

126 

679 
227 
132 
660 

4,154 
964 

Total 

Total,  rubber  and 
caucho    

31,543 

6,292 

29,708 

6,942 

, 

37,835 

36.650 

Patents. 

Rubber -waste,  and  vulcanite  ;  Reclamation  of .      W.  H. 

Hyatt,  Cookham,  and  P.  D.  Penn,  South  Croydon.     Eng. 
Pat.  13,599,  June  27,  1908. 

The  improvements  consist  in  the  removal  of  the  air  from 
the  moulds  by  means  of  an  exhaust  pump  during  the 
remoulding  of  reclaimed  rubber  and  vulcanite. — R.  S.  M. 
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Solvents ;    Recovery   of from   machines   for   coating 

fabrics    with    rubber,    etc.     R.     Labruyere.     Fr.     Pat. 
391,499,  June  20,  1908. 

The  apparatus  described  consists  of  a  number  of  "  con- 
densers," each  formed  of  an  outer  casing  of  sheet-steel,  and 
containing  a  water-cooled  "refrigerator"  of  very  thin 
sheet-brass.  These  condensers  are  supported  on  a  steel 
framework  resting  in  slides  on  the  spreading  table,  and 
insulated  from  it  by  asbestos  sheet,  the  whole  forming  a 
hood  over  the  table.  The  vapours  of  the  solvent  enter 
the  condenser  from  below,  through  openings  in  its  floor — 
which  is  rendered  non-conducting  by  means  of  asbestos 
sheet — and  the  condensed  solvent  is  prevented  from  falling 
back  on  to  the  work  by  small  hoods  arranged  above  the 
openings  inside  the  condenser.  The  condensed  solvent  is 
led  off  by  a  pipe  from  the  lowest  point  of  each  condenser, 
that  is  from  the  outer  side  in  each  case.  Arrangements 
are  made  for  maintaining  a  slight  excess  of  air  pressure 
at  the  two  ends  of  the  hood  in  order  to  prevent  diffusion 
'  of  the  solvent  vapours  outwards ;  also  for  the  provision 
of  a  vigorous  air-current  at  the  end  at  which  the  spread 
material  leaves  the  hood,  in  order  to  drive  off  the  last 
traces  of  solvent. — E.  W.  L. 

Plastic  masses  [rubber  substitute]  from  drying  oils,  especially 

linseed  oil ;  Preparation  of .     Cheni.  Fabr.  Liegnitz, 

Meusel  und  Co.     Ger.  Pat.  201,966,  Feb.  24,  1907. 

The  oil  is  mixed  with  a  small  proportion  (e.g.,  0-5 — 1  per 
cent.)  of  a  finely-divided  metal,  such  as  magnesium  powder 
or  ferrum  hydrogenio  redactum,  and  heated  at  the  ordinary 
pressure  at  110° — 120°  C.  or  in  a  vacuum  for  3| — 4  hours. 
The  product  is  a  plastic  mass,  m.  pt.  110°  C,  the  consistence 
of  which  can  be  varied  to  some  extent  by  altering  the 
temperature  or  duration  of  heating  or  by  admission  of 
more  or  less  air  during  the  heating.  It  is  soluble  in  benzene, 
oil  of  turpentine,  carbon  bisulphide,  and  carbon  tetra- 
chloride, only  slightly  soluble  in  petroleum  spirit,  and 
insoluble  in  alcohol  and  water.  It  can  be  vulcanised  and  is 
useful  as  a  rubber  substitute  and  for  other  purposes. 

— A.  S. 

Gelatin  [for  rubber  substitutes,  etc.] ;   Preparation  of . 

Eng.  Pat.  23,030,  Oct.  18,  1907.     See  XIV. 


XIV.— TANNING,  LEATHER,  GLUE,  SIZE. 

Compounds  of  gelatin  and  lannin.     J.T.Wood.     Collegium, 
1908,  12,  494—495. 

The  results  published  in  this  Journal,  1908,  384,  of  the 
precipitation  of  tannin  by  gelatin,  may  be  explained  by 
the  known  facts  recently  discovered  in  the  chemistry  of 
colloids. 

Stiasny  has  pointed  out  to  the  author  that  Weiske  (Zeits. 
Phys.  Chem.,  7,  460)  has  found  that  gelatin  nearly  free 
from  ash  is  not  precipitated  by  tannin,  but  only  gives  an 
opalescence.  On  adding  a  small  quantity  of  an  electrolyte 
to  the  solution  precipitation  immediately  takes  place. 
It  is  also  known  that  albumin  from  which  the  inorganic 
salts  have  been  removed  by  long  dialysis  is  not  coagulated 
by  heat.  The  author  has  made  an  attempt  by  means  of 
Graham's  method  (Phil.  Trans.,  180],  206)  to  prepare 
gelatin  fre«  from  mineral  matter,  but  so  far  has  not  suc- 
ceeded.   H<',  can,  however,  state  that  when  the  ash  contents 

of  the  gelatin  are  greatly  reduced,  the  quantity  of  tannin 
precipitated  is  much  less  than  with  ordinary  gelatin.     It 

Beems  evident  that  the  case  is  that  of  the  mutual  pre- 
cipitation of  two  colloids  resulting  from  the  opposite 
electric    charges    Of    the    particles    or    molecular    complexes 

of  the  two  bodies,  the  gelatin  carrying  a  positive  charge  and 
the  tannin  a  negative  one.     It  has,  however,  been  shown  by 

I'auh    (PflugfflM    Arehiv.    f.    d.    ges.    I'hys.,    1898,    78,    315) 

tha.t  albumin,  when  free  from  inorganic  impurities,  is 
almost  a  complete  insulator,  sp  that  the  oharges  on  the 
colloid  molecules  of  the  gelatin,  and  probably  also  of  the 
tannin,  are  due  to  adsorbed   ions;    m   the  case  of  the 

gelatin.     1he     ions     are     those     of     Oaloium     salt-  •     these 


positively  charged  ions  meeting  the  negatively  charged 
ions  of  the  tannin,  a  colloidal  precipitate  is  produced. 
This  precipitate,  or  gel,  further  absorbs  tannin  owing  to 
its  surface  attraction,  and  the  quantity  absorbed  is  deter- 
mined by  the  concentration  of  the  tannin  remaining 
in  the  solution.  Thus  an  extremely  complicated  set  of 
reactions  are  realised,  depending  on  the  state  of  the 
gelatin,  the  amount  of  electrolytes  it  contains,  and  other 
factors,  so  that,  unless  the  whole  of  the  conditions  are 
identical,  the  composition  of  the  compound  will  vary. 
A  further  proof  that  the  precipitate  of  gelatin  and  tannin 
is  a  colloidal  one,  is  its  close  resemblance  to  the  precipi- 
tation of  gelatin  and  colloidal  silicic  acid  described  by 
Graham  (Phil.  Trans.,   1861,  206). 

Gelatin  treated  with  ammonium  oxalate  in  excess, 
in  dilute  solution  and  the  precipitate  of  calcium  oxalate 
filtered  off,  gave  a  precipitate  with  gallotannic  acid 
(Kahlbaum's),  but  very  much  smaller  in  quantity  than 
the  precipitate  from  the  original  gelatin.  The  appearance 
of  the  precipitate  was  also  quite  different ;  it  settled 
quickly,  and  both  liquid  and  precipitate  were  of  a  slight 
violet  colour  like  silver  chloride  after  a  short  exposure 
to  light.  The  precipitate  from  the  original  gelatin  was  of 
a  bulky  nature,  quite  white,  and  did  not  settle. 

Gelatin  precipitated  from  alcohol  carries  down  the 
electrolytes  with  it,  and  gives  a  precipitate  very  similar 
to   the  original  gelatin. 

Meunier  has  called  the  author's  attention  to  the  fact 
that  a  small  quantity  of  borax  entirely  prevents  the 
precipitation  of  the  gelatin  by  tannin  ;  so  far  as  he  knows, 
the  quantity  of  borax  necessary  to  prevent  precipitation 
is  less  than  the  quantity  requh-ed  to  form  a  compound 
with  the  tannin,  so  that  in  this  case  also  it  would  appear 
that  the  precipitation  is  prevented  by  the  alteration  of 
the  electric  charges.  Boric  acid  does  not  prevent  precipi- 
tation. 

It  appears  to  the  author  that  the  colloid  nature  of  the 
bodies  here  dealt  with  will  prevent  the  solution  of  the 
problem,  presented  in  quantitative  determinations,  except 
by  adhering  to  strictly  defined  rides  in  carrying  out  every 
detail  of  the  analysis,  and  this  the  author  desires  especially 
to  impress. — T.  F.  B. 

Sumach  ;    Commercial  Sicilian .     F.   P.   Veitch  and 

B.  J.   Howard.     Bull.   No.   117,  Bureau  of  Chemistry 
U.S.  Dept.  of  Agriculture,  190S,  Sept.  12. 

In  spite  of  the  introduction  of  the  mineral  tannages  for 
skins,  the  imports  of  sumac  into  the  United  States  have 
remained  about  the  same,  as  shown  in  the  following 
table  : — 


Year. 

Quantity  imported. 

Value. 

1870    

1875    

1890    

1895    

1900    

lb 
9,634,367 
16,718,678 
16,397,213 
12,179,203 
10,385,980 
15,583,334 
14,888,482 
12,244,907 

S 

418,919 
511,941 

236,157 

1905    

1906    

1907    

225,036 
235,403 
250,974 

As  good  "  mascolino"  or  Sicilian  mountain  sumac  (the 
leaf  of  Rhus  coriaria)  contains  from  25  to  35  per  cent,  of 
tannin,  and  is  a  high-grade  tanning  material  commanding 
a  high  price,  it  is  much  adulterated  with  steins  and  with 
Lower  grade  and  darker  coloured  substances.  A  careful 
examination  was  therefore  made  in  1905  of  many  consign- 
ments entering  the  country,  a  lull  analytical  and  micro- 
scopic investigation  being  made.  The  adulterant  found 
to    be    almost    exclusively    used    was    the    leal'    of    I'istavia 

lentiacua     ("lentiBCo")     containing     12 — 2(>    per     cent. 

of  a  catechol  tannin  which  darkens  On  exposure  to  air. 
Other     leaves     less    generally    used    as    adulterants    were 

Coriaria  myrtifolia  ("  stinoo "),  Tamarix  africana 
("  brusca "),   AUantus  glanduloaa,     Vitis  vinifera  (grape 

vine).  The  analyses  were  conducted  by  the  method  of 
the  Association  of  Ollicial  Agricultural  Chemists,  and  for 
each  Sample  the  mineral  ash,  sand,  and  tintometer  readings 
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The  results  are  summarised  in  the  following 


were  taken. 
table  : — 


other  is  used  by  knife  and  sword  cut  lers,  and  metal  workers, 
and  is  made  by  the  vegetable  tannage  of  walrus  hides. 


Moisture. 

Ash.          Sand. 

Soluble 
extraot, 

Non- 
tannins. 

Available 
tannins. 

Colour  in  0-5  per  cent,  solution. 

Samples. 

Red. 

Yellow. 

All  samples — 

Average 

7-79 
9-46 
6-34 

8-18               1-41               4S-4 
10-95               :?-or>              ;>.->•  4 
0-12                0-28 

19-5 
22-7 
17-1 

28-8 
35-1 
19-6 

3-1                      10-7 

Maximum    

11-2                       27-8 

Minimum 

0-8 

The  percentage  of  available  tannin  and  the  colour  of 
the  pore  and  adulterated  samples  respectively  were  as 
follows  : — 


Pure  sumac 

Adulterated  samples. 

Max.      Min.     Aver. 

Max. 

Min.     Aver. 

Available  tannin,  per 
cent 

35-1 

3-5 
12-8 

27-4 

0-8 
4-7 

31-9 

L-l 
9-4 

33-3       19-6 

26-6 

Colour  in  0-5  per  cent, 
solution — 

Red 

Yellow    

11-2 
27-8 

1-9 
5-6 

4-1 
11-8 

It  will  be  seen  that  the  adulterated  sumacs  averaged 
2-2  per  cent,  less  tannin  than  the  average  of  all  samples. 
This  corresponds  to  an  average  adulteration  of  30  per  cent, 
of  lentiscus,  which  is  possibly  below  the  actual  practice  as 
high  grade  samples  are  more  likely  to  be  adulterated  than 
lower  grades.  A  number  of  the  samples  contained  an  excess 
of  sumach  stems,  and  the  average  content  of  these  was  29" 9 
per  cent.,  which  indicates  that  the  stems  are  not  added 
in  such  large  quantities  as  lentiscus.  A  similar  investiga- 
tion was  carried  out  in  1907  with  similar  results  summar- 
ised as  follows : — 


and  of  late  also  of  heavy  buffalo  hides.  The  former 
leather  is  chiefly  used  by  the  makers  of  gold-ware  and 
consists  usually  of  the  inferior  grades  in  the  manufacture 
of  buff  leather  for  military  purposes.  The  walrus  hides 
for  burnishing  steel  however  require  a  special  tannage, 
resulting  in  a  thick,  firm  leather  with  a  very  loose  and 
spongy  texture,  so  that  it  is  always  somewhat  rough. 
The  walrus  hide  is  particularly  suitable  for  this  purpose, 
partly  because  of  its  great  thickness  and  partly  because 
of  the  large  amount  of  fat  (over  30  per  cent.)  which  is 
evenly  distributed  through  the  hide  and  which  thus 
separates  the  fibre  bundles.  As  the  hides  are  received 
in  a  dried  condition,  the  difficulty  in  soaking  is  very  greatly 
increased  by  their  thickness  and  greasy  nature  ;  soaking 
indeed  can  only  be  satisfactorily  effected  in  a  3  per  cent, 
solution  of  sodium  sulphide,  in  which  the  hides  are 
immersed  until  the  fat  is  emulsified.  They  are  "then 
worked  over  the  beam,  which  treatment  removes  much  of 
the  fat,  and  are  washed  for  2  days  in  a  1  per  cent,  solution  of 
sodium  sulphide  at  30°  C.  which  removes  the  rest.  After 
again  working  over  the  beam,  they  are  brought  into  an 
old  lime  liquor  and  hauled  and  set  daily  for  10  days 
They  are  then  unhaired,  fleshed,  and  placed  in  a  freshly 
prepared  lime  liquor  for  8  days,  in  order  to  plump  them 
as  much  as  possible.  When  this  action  is  complete,  the 
hides  are  completely  delimed  with  hydrochloric  acid  and 
washed  in  fresh  water.     The  tannage  is  brought  about  in 


Samples.                 Available  tannin. 

Samples.                Available  tannin. 

Samples. 

Available  tannin. 

All  samples- 
Average  

Maximum    . . . 
Minimum  .... 

29-4 
35-7 
22-4 

Pure  sumac — 

Maximum    . .  .                        35-7 
Minimum 25-6 

Adulterated 
samples — - 

Average 

Maximum    . . . 
Minimum 

26-3 
30-4 
22-4 

For  microscopic  examination  the  method  of  Priestman 
(this  J.,  1905,  231)  was  found  to  be  laborious  and  to 
require  considerable  judgment  as  to  when  to  stop  the 
action  of  the  nitric  acid  on  the  leaf.  The  iollowing  method 
was  therefore  devised  and  employed  throughout  the  investi- 
gation. A  small  amount  of  the  specimen  is  placed  upon  a 
microscopic  slide  with  2 — 3  drops  of  a  solution  of  chloral 
hydrate  (150  grins,  in  100  cc),  gently  heated  to  boiling 
over  the  micro- bunsen  burner,  and  kept  boiling  for  about 
one  minute.  The  chloral  hydrate  solution  should  be 
re-applied  if  necessary.  The  specimen-  is  allowed  to  cool 
somewhat,  and  a  cover-glass  placed  over  it,  when  the 
specimen  is  ready  for  examination.  Another  method  of 
procedure  specially  suitable  for  powdered  samples  is  the 
following  :  Place  in  a  test-tube  a  small  portion  of  the 
sample,  add  a  few  cc  of  chloral  hydrate  solution  and  boil 
slowly  for  2 — 3  minutes,  allow  to  stand  until  the  larger 
pieces  have  settled  to  the  bottom,  and  then  remove  a  part 
of  them  with  a  pipette  and  mount  on  a  slide  in  the  usual 
manner.  Chemical  tests  for  adulterants  were  found  to  be 
useless,  and  neither  the  percentage  of  ash  nor  of  sand  is  an 
indication  of  adulteration  with  lentiscus.  It  was  noted, 
however,  that  the  colours  of  the  dried  samples  and  of  the 
aqueous  extracts  were  distinctly  darker  in  adulterated 
samples. — H.  G.  B 

Polishing   leathers ;     Manufacture   of .     W.    Eitner. 

Gerber,  1908,  34,  263—264. 
These  leathers  are  employed  for  polishing  metallic  objects. 
There  are  two  kinds  of  polishing  leather  ;    one  is  made 
for  polishing  the  noble  metals  and  is  a  kind  of  chamois 
leather  made  in  the  usual  way  from  buffalo  hides,  and  the 


very  weak  liquors  which  are  very  acid  in  the  early  stages, 
to  obtain  the  maximum  swelling.  The  goods  first  enter 
a  round  of  sour  pine  bark  liquors,  8  liquors  being  given 
to  each  pack,  and  2  days  in  each  liquor.  As  walrus  hides 
are  much  longer  than  they  are  broad,  they  must  either 
be  suspended  by  doubling  over  a  pole,  or  must  be  handled 
daily.  The  acidity  of  these  liquors  is  kept  up  to  the 
required  amount  by  the  addition  of  hydrochloric  acid. 
After  being  struck  through  in  this  round,  the  hides  now 
enter  a  round  of  sweet  liquors  in  20  pits,  the  strongest 
liquor  having  a  strength  not  exceeding  25  barkometer 
degrees.  In  these  liquors  the  hides  become  somewhat 
fallen  again  from  their  acid  swollen  condition,  which  change 
is  necessary  if  the  leather  is  not  to  become  too  stiff  for  the 
purpose  intended.  The  liquors  should  be  clear  and  should 
be  made  up  from  quickly  penetrating  tannins,  suitable 
blends  being  a  mixture  of  equal  parts  of  quebracho  and 
chestnut  extracts,  or  of  70  parts  of  pine-bark  and  30  parts 
of  quebracho  wood.  Small  proportions  of  divi-divi, 
algarobilla,  and  mallet  bark  may  be  used  in  addition. 
The  tanning  out  is  in  layers.  The  first  layer  consists  of  a 
25°  liquor  of  the  same  composition  as  the  last  sweet 
liquor.  Oak- bark,  pine-bark  and  quebracho  wood  should 
be  used  as  dusting  material,  with  the  addition  of  20  per 
cent,  of  knoppern  or  of  15  per  cent,  of  myrobalans  and 
5  per  cent,  of  valonia.  The  goods  remain  in  this  layer 
for  4  weeks.  The  second  layer  consists  of  the  same 
liquor  strengthened  to  30°  by  strong  quebracho  extract 
liquor.  The  same  dusting  material  should  be  used,  and 
the  goods  allowed  to  lie  6  weeks.  A  third  layer  of 
35  barkometer  degrees  is  given,  strengthening  with 
quebracho  extract  as  before,  and  using  as  dusting  material 
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a  mixture  of  2  parts  of  the  barks,  1  part  of  myrobalans, 
and   1  part  of  valonia.     In  this  layer  the  goods  remain 

3  months.  For  very  thick  hides  a  fourth  layer  may  be 
necessary,  but  as  such  hides  are  exceptional,  they  are 
usually  placed  in  the  third  layer  of  another  pack.  The 
goods  are  next  washed  in  tepid  water  and  introduced 
into  a  sumach  bath  to  brighten  their  colour.  For  each 
hide  5  kilos,  of  sumach  are  used.  The  temperature  of 
the  bath  is  35°  R.  and  the  goods  remain  in  it  5  hours, 
after  which  they  are  hauled,  the  bath  again  raised  to 
35°  R.,  and  the  goods  re-inserted  for  another  5  hours. 
Thev  are  then  hauled,  drained,  oiled  off  grain  and  flesh, 
and' hung  up  to  dry.  The  drying  is  difficult  because  of 
the  thickness  of  the  hides,  especially  is  this  so  in  unfavour- 
able weather,  and  there  is  a  great  tendency  to  mould, 
which  causes  ugly  stains.  The  hides  must  be  hung  far 
apart  and  in  rooms  which  allow  a  good  change  of  air. 
The  final  drying  out  is  at  24°  R.  No  further  dressing 
is  given. 

As  walrus  hides  are  becoming  rarer,  and  the  demand 
for  polishing  leathers  is  becoming  greater,  a  substitute 
has  been  found  in  heavy  buffalo  hides  which  also  yield 
a  firm  but  spongy  leather.  The  most  suitable  hides  come 
from  Singapore  and  Batavia.     They  are  first  soaked  in  a 

4  per  cent,  solution  of  sodium  sulphide  for  6 — 8  days, 
hauling  daily.  In  this  liquor  they  are  strongly  swollen. 
They  now  enter  a  new  lime  liquor  for  3  weeks,  which  is 
"  bettered  "  with  fresh  lime  each  week.  In  this  liquor 
the  hides  swell  exceedingly  and  become  very  thick.  They 
are  now  unhaired,  fleshed,  scudded,  and  delimed  with 
hydrochloric  acid  which  "  pulls  down  "  the  pelt  again.  The 
tannage  is  commenced  in  acid  pine-bark  liquors  in  which 
the  pelt  again  swells.  If  the  swelling  is  insufficient,  acetic 
acid  is  added  to  the  liquors.  A  round  of  8 — 12  sweet 
liquors  now  follows,  made  up  from  equal  parts  of  chestnut 
and  quebracho  extracts ;  the  strongest  liquor  is  30  barko- 
meter  degrees  and  every  3  days  the  goods  are  handled 
forward.  They  are  tanned  out  in  layers  of  the  same 
composition  as  the  sweet  liquors.  The  first  layer  (35°) 
is  for  4  weeks,  using  as  dust  a  mixture  of  3  parts  of  pine- 
bark  and  1  part  of  myrobalans  ;  the  second  layer  is  the 
same  liquor  strengthened  to  40  barkometer  degrees, 
using  the  same  amount  of  dusting  material  as  before  and 
leaving  the  goods  6  weeks.  The  goods  are  washed  up  in 
a  gambier  bath  at  30°  R.  for  8  days,  or  in  a  myrobalans 
bath  for  4  days,  or  in  a  sumach  bath  as  for  walrus  hides, 
the  last  being  used  where  good  colour  is  desired,  and  the 
two  former  when  further  tannage  is  necessary.  They  are 
dried  out  like  the  walrus  hides  and  neither  rolled  nor 
dressed. — H.  G.  B. 

Tannery   liquors ;    Acidihj   in .     W.    K.    Alsop.     J. 

Amer.  Leather  Chem.  Assoc,  1908,  3,  337—353. 
Various  methods  for  the  determination  of  acidity  in 
tannery  liquors  have  been  investigated,  including  Procter's 
lime-water  method  (see  Bennett  and  Wilkinson,  this  J., 
1907,  1180),  Small's  gelatin  precipitation  method, 
Hoppenstedt's  quinine  method  (this  J.,  1907,  331,  1240), 
the  charcoal  method,  and  Reed's  gelatin-haematein  and 
basic  dyestuff-hsematein  method  (this  J.,  1908,  347).  A 
large  number  of  results  are  given,  those  by  the  lime-water 
method  being  fairly  satisfactory.  It  is  suggested  that 
further  work  be  done  on  the  subject  before  a  method 
for  the  Association  be  decided  upon,  but  that  the  present 
"  official "  charcoal  method  be  eliminated. — H.  Br. 

8od  oiis ,•    Determination  of  water  in .     L.    10.    Levi 

and    Iv    V.    Manuel.     J.    Amer.    Leather   ('hern.    Assoc. 
I '.IDS,  3,  335—337. 
A  CUKRKNT  of  calb lioxide  at    the  rate  of  two   bubbles 

per  minute  is  passed  Brat  through  concentrated  sulphuric 
acid,  then  through  a  filter  oi  <dass  wool,  and  tinally  through 
a,  weighed  quantity  of  the  sod  oil  or  inocllou,  mixed  with 
pure  dry  sand  contained  in   a,   flask  titled  with  suitable 

inlet-  and  outlet.  This  llask  is  kept  at  a  eonstant  tempera- 
ture of   107    ( '.  by  heating  it  in  a,  jacketed   vessel  by  means 

of  toluene  vapour,     kfter  three  hours,  the  oil  is  cooled 

ami  weighed.      11.  Br. 

Poisoning  l»i  chromium  hi  industrial  operati&ns.     Lewin'. 
See  \\W\Ji. 


Patents. 

Tannin  and  dyewood  extracts,  etc.  ;   Process  and  apparatus 

for  the  production  of .     E.  Texier.     Fr.  Pat.  391,300, 

June  17,  1908. 

The  extraction  vessel  consists  of  a  column  or  tower, 
more  than  11m.  high  and  preferably  of  somewhat  smaller 
diameter  at  the  top  than  at  the  bottom.  The  open 
lower  end  of  this  tower  rests  in  a  tank  containing  hot 
water  into  which  the  spent  material  falls.  The  upper 
part  of  the  column  is  connected  on  the  one  side  to  a  pump 
for  creating  a  partial  vacuum,  and  on  the  other  side 
to  the  inlet  pipe  for  the  material  to  be  extracted.  This 
pipe  projects  horizontally  from  the  tower,  and  is  then 
bent  at  right  angles  and  extends  downwards  into  a  tank 
containing  water  or  partially  saturated  tannin  extract ; 
within  the  tank  the  pipe  curves  upwards  again,  and  the 
curved  portion  below  the  level  of  the  liquid  is  provided 
with  numerous  perforations.  The  material  to  be  extracted 
is  fed  into  this  pipe,  and  by  means  of  the  vacuum  is  drawn, 
together  with  some  of  the  liquid  in  the  tank,  into  the 
upper  part  of  the  tower.  The  tannin  extract  produced 
in  the  tower  flows  out  through  a  side  tube  to  a  circulating 
pump,  which  delivers  it  to  the  tank  in  which  the  per- 
forated portion  of  the  inlet  pipe  rests,  whence  it  passes 
with  the  solid  material  into  the  tower  again.  The 
apparatus  is  heated  by  means  of  steam  delivered  into  the 
lower  end  of  the  tower. — A.  S. 

Hides  ;    Method  of  treating .     W.  J.  Ward,  Assignor 

to  W.  H.  Jackson  and  S.  T.  Moyer,  Philadelphia,  Pa. 
U.S.  Pat,  903,034,  Nov.  3,  1908. 

The  hides,  previous  to  tanning,  are  treated  in  a  solution 
containing  20  lb.  of  lime,  §  lb.  of  ferrous  sulphate,  and 
84  lb.  of  water,  before  the  reaction  between  the  lime  and 
the  ferrous  sulphate  has  proceeded  to  its  ultimate  stage. 

— A.  S. 

Tanning  skins  ;    Process  for .     H.  Morin.     Fr.  Pat. 

391,474,  Aug.  30,  1907. 
A  process  of  rapid  tannage  consists  in  treating  the  skins 
with  formaldehyde  or  with  trioxymethylene,  in   the   cold 
or  in  warm  liquors,  with  or  without  the  addition  of  sodium 
carbonate. — H.  G.  B. 

Gelatin  [for  rubber  substitutes,  etc.]  ;   Preparation  of  . 

W.    H.    Perkin    and    Whipp    Bros,    and    Todd,    Ltd., 
Manchester.     Eng.  Pat.  23,030,  Oct.  18,  1907. 

A  solution  suitable  for  use  as  an  adhesive  or  in  the 
manufacture  of  rubber  substitutes  is  obtained  by  dissolving 
say,  2  parts,  of  glue  or  other  form  of  gelatin,  in,  say, 
3  parts  of  creosote  or  a  constituent  or  constituents  of 
creosote.  The  solvent  preferred  is  a  creosote  boiling  at 
about  200°  C.,  and  containing  a  considerable  proportion 
of  phenol  or  cresylic  acid;  or  cresylic  acid  (b.  pt.  190 
to  205°  G.)  separated  from  coal-tar  creosote. — C.  A.  M. 


XV.— MANURES,  &c. 

Soil;   Behaviour  of  the  organic  substance   of and  its 

osmotic  pressure.  J.  Konig,  J.  Hasenbiiumer,  and  H. 
Grossmann.  Landw.  Vers.-Stat.,  1908,  69,  1—91. 
Chem.  Zentr.,  1908,  2,  1198—1199.  (See  also  this  .1., 
1907,  105!).) 

Nine  typical  soils  bave  been  investigated.  Steaming  the 
soil  under  pressure  enables  such  nutrient  substances  to 
be  brought  into  solution  as  were  previously  present  is 
complex  salts  or  organic  substances.  Oxidation  of  the  Boil 
with  bydrogen  peroxide  has  the  same  effect,  the  amount  of 
nutrient  substances  rendered  soluble  being  slightly  greater. 
These  methods  bring  to  light  considerable  differences  in 
the  amount  of  available  soluble  matter  in  different  soils. 
Humus  is  present  in  soil  in  a  more  and  a  less  easily  oxidised 
form,  the  relative  proportions  of  the  two  varying  in 
different  soils.  This  is  considered  to  be  closely  connected 
with  the  fertility  of  the  soil.  So  far  as  potassium  oxide 
is  concerned,    there   appears  to  bo  a  relationship   between 
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the  amount  rendered  soluble  by  Bteaming  and  that  taken 
up  by  the  plant.  Bteaming  would  appear  to  atl'ord  a  method 
ot  estimating  this  constituent,  'hie  mineral  content  of 
manured  plants  is  less  than  that  of  uiunanured  plants, 
probably  on  account  of  the  more  rapid  growth.  On  the 
other  hand  the  absolute  amount  of  nutrient  material 
absorbed  is  larger.  Soils  have  a  feeble  though  (list  mo  I 
osmotic  pressure  or  "  osmotic  water-absorbent  capacity 
as  the  authors  term  it.  Methods  of  measuring  this  are 
described,  based  on  the  rate  of  How  of  water  from  the 
soil  into  a  clay  vessel  (osmometer)  with  a  semi-permeable 
membrane. — E.  F.  A. 

Nitrogen  ;    Chemical  processed  in  the  assimilation  of  free 

by   azotobacter   and    radiobacter.     J.    Stoklasa,    A. 

Ernest,  F.  Starnak,  and  E.  Vitek.  Zentralbl.  Bakter. 
u.  Parasitenk..  1908.  II.  Abt.,  21.  484—500,  630—662. 
them.  Zentr..   1908.  2,   1695—1696. 

Azotobacter  and  radiobacter  are  present  in  all  well- 
tilled  and  manured  soils,  but  not  in  virgin  soils,  with  the 
exception  of  those  on  which  there  is  a  luxuriant  growth 
of  blue  and  green  alga? ;  in  such  cases  azotobacter  may  be 
present.  On  a  nutrient  soil  containing  mannitol,  azoto- 
bacter assimilated  125  mgrms.  of  nitrogen  from  the  air 
in  20  days.  Radiobacter  is  not  capable  of  assimilating 
free  nitrogen  or  at  least  only  to  a  very  slight  extent. 
Crude  cultures  of  both  organisms  possess  greater  nitrogen- 
fixing  powers  than  pure  cultures.  Experiments  with 
pure  cultures  of  azotobacter.  showed  that  of  carbohydrates, 
arabinosc  and  xylose  are  the  best  sources  of  carbon,  and 
it  is  probable  that  in  the  soil,  furfuroids  form  one  of  the  most 
important  sources  of  carbon  for  azotobacter.  Radiobacter 
exerts  a  strong  denitrifying  action  :  in  the  presence  of  a 
suitable  source  of  carbon,  80  per  cent,  of  the  nitrate- 
nitrogen  under  anaerobic  conditions,  and  76- 3  per  cent, 
under  aerobic  conditions  (in  10  days)  is  converted  into 
free  nitrogen  ;  at  the  same  time  protein  and  ammonia 
are  formed.  Nitrate  is  a  less  valuable  source  of  nitrogen 
for  azotobacter ;  in  its  presence,  the  assimilation  of  free 
nitrogen  ceases,  and  the  organism  fixes  nitrogen  only 
from  the  nitrate.  When  nitrate  is  produced  in  the  soil 
by  means  of  nitrifying  organisms,  it  is  decomposed  by  the 
radiobacter  with  formation  of  free  nitrogen,  which  latter 
is  assimilated  by  the  azotobacter.  During  the  assimilation 
of  1  grm.  of  free  nitrogen  by  azotobacter,  the  amount  of 
carbohydrate  consumed  is  equivalent  to  165  grms.  of 
dextrose.  By  the  respiration  of  1  grm.  of  crude  azoto- 
bacter in  24  hours,  12729  grms.  of  carbon  dioxide  are 
produced ;  besides  carbon  dioxide,  there  are  produced 
from  dextrose  and  mannitol,  alcohol,  formic,  acetic,  butyric, 
and  lactic  acids,  and  hydrogen,  and  probably  also  acet- 
aldehyde.  The  nascent  hydrogen  thus  formed  plays  a 
part  in  the  assimilation  of  free  nitrogen  by  azotobacter. 
Addition  of  manganese  compounds  increases  the  activity 
of  azotobacter  with  respect  to  the  assimilation  of  free 
nitrogen. — A.  S. 

Cyanamide  ;    Supposed  ammoniacal  fermentation  of . 

C.  Ulpiano.  Gaz.  chim.  ital.,  1908,  38,  II.,  358—417. 

Freshly-prepared  nitrolime  ("  Kalkstickstoff  ")  contains 
its  nitrogen  in  the  form  of  calcium  cyanamide.  On  keeping 
and  on  exposure  to  the  atmosphere,  the  calcium  cyanamide 
is  slowly  converted  into  acid  and  basic  calcium  cyanamide, 
calcium  cyanamide-carbonate,  urea,  dicyandiamide, 
calcium  aminodicyanate,  and  probably  also  melamine, 
N  i  C.NHCf  :  NH)NHC(  :  NH)NH2,  and  ammeline, 
N  :  C.NHC(  :  0)NHC(  :  NH)NH2.  "  In  the  determination 
of  nitrogen  in  nitrolime,  Dumas'  method  always  gives 
lower  results  than  Kjeldahl's  method,  and  it  is  probable 
that  the  difference  represents  the  amount  of  neutral 
calcium  cyanamide  present.  Cyanamide  is  a  plant 
poison  and  is  not  directly  attacked  by  bacteria.  It  may 
be  transformed,  according  to  the  conditions,  either  into 
a  hydration  product  (urea)  or  a  polymerisation  product 
(dicyandiamide).  Both  of  these  products  are  harmless 
to  plants,  and  unlike  cyanamide  can  be  directly  converted 
into  ammonia  derivatives.  Experiments  are  needed  to 
ascertain  the  manurial  value  of  these  products,  and  the 
possibility  of  favouring,  if  desirable,  the  one  or  other 
mode  of  decomposition  of  cyanamide. — A.  S. 


Sulphate  -cell ulose     factories ;      By-products     of as 

manure  for  moor  soils  poor  in  lime.  H.  v.  Feilitzen. 
Svenska  Mosskulturf.  Tidskrift,  1908,  [11,  42—48. 
Biedermann's  Zentr.,  1908,  37,  729—730. 

The  dried  residues  from  a  sulphate  cellulose  factory 
contained  about  47  per  cent,  of  calcium  oxide,  0-29 
per  cent,  of  sulphuric  acid,  and  0-02  per  cent,  of  sulphur 
as  sulphide.  The  manurial  value  was  compared  with 
that  of  ordinary  lime  and  found  to  be  slightly  in  excess 
of  this,  but  the  author  considers  such  excess  to  be 
accidental.  The  experiments  establish  the  possibility 
of  using  the  factory  residues. — E.  F.  A. 

Beet  in  the  first  year's  growth  ;    Assimilation  of  nutriment 

by  the and  its  relation   to   the   sugar-content  of  the 

root.  III.  K.  Andrlik  and  J.  Urban.  Z.  Zuckerind. 
B  hm.,  1908,  33,  83—94.  (See  this  J.,  1907,  214; 
1908,  821). 
From  experiments  (made  in  1902 — 1905)  on  the  assimil- 
ation of  phosphoric  acid  by  the  beet,  the  following 
conclusions  are  drawn  : — The  amount  of  phosphoric  acid 
assimilated  during  the  first  year's  growth  depends  on  the 
nature  of  the  manuring  (account  being  taken  of  the 
phosphoric  acid-content  of  the  soil),  on  the  rainfall  during 
growth,  and  on  the  kind  of  seed.  In  the  very  dry  year 
1 904.  it  was  found  that,  on  the  average,  about  48  kilos, 
of  phosphoric  acid  (P205)  were  assimilated  by  the  plant 
per  400  quintals  of  roots.  With  a  more  abundant 
rainfall,  the  assimilation  of  phosphoric  acid  is  greater. 
The  quantity  of  phosphoric  acid  assimilated  per  100  parts 
of  sugar,  also  varies  with  the  nature  of  the  seed,  soil, 
and  weather  conditions;  in  1902  (rainfall  354mm.), 
the  quantity  averaged  0-71  part ;  in  1903  (rainfall 
475mm.),  0-97  part;  in  1904  (rainfall  221mm.),  0-68 
part ;  and  in  1905  (rainfall  475  mm.),  115  parts  and  1-27 
parts  respectively  for  two  kinds  of  seed.  Of  the  total 
quantity  of  phosphoric  acid  accumulated  in  the  plant, 
the  proportion  accumulated  in  the  root  varied  from 
41-7  to  60-9  per  cent.— L.  E. 

Patents. 

Soluble    phosphates ;     Process    of    making .     F.     J. 

Machalske,  Niagara  Falls,  N.Y.,  Assignor  to  American 
Reduction  Co.,  Pittsburg,  Pa.  U.S.  Pat.  902,425, 
Oct.  27,  1908. 

Tricalcic  phosphate,  moistened  with  water,  is  treated 
with  sulphur  dioxide  and  is  then  leached  with  a  dilute 
solution  of  sulphur  dioxide.  This  gives  a  strong  solution 
of  calcium  phosphate,  containing  a  small  proportion 
of  calcium  sulphite,  and  a  residue  of  this  latter  salt 
which  is  decomposed  by  acid  so  as  to  give  sulphur 
dioxide  to  be  used  again  in  the  process. — F.  Sodn. 

Nitrogenous  compounds  [calcium  cyanamide']  ;  Manufacture 

of ,  utilising  atmospheric  nitrogen.   E.  and  G.  Pollacci. 

Fr.  Pat.  391,693,  June  25,  1908.  Under  Int.  Conv., 
June  26,  1907.     (See  also  this  J.,  1908,  979.) 

Calcium  carbide,  when  heated,  preferably  under  pressure, 
in  the  presence  of  a  small  quantity  of  finely  divided 
potassium  carbonate,  is  able  to  fix  atmospheric  nitrogen 
more  rapidly  and  at  a  much  lower  temperature  (800° — 
900°  C),  than  when  potassium  carbonate  is  not  present. 
The  potassium  salt  probably  acts  as  a  catalyst  and  it 
has  the  advantage  of  possessing  manurial  value. — F.  Sodn. 

XVI.— SUGAR,    STARCH,    GUM,    &c. 

Cane  juices  and  syrups  ;    Coloration  of .       Bole   of 

sulphurous  acid.  A.  Moule.  Bull.  Assoc.  Chim. 
Sucr.  et  Dist.,  1908,  26,  253—255. 

To  obtain  white  sugar,  an  acid  defecation  is  not 
essential  ;  the  same  result  may  be  obtained  with 
juice  which  is  slightly  alkaline  to  sensitive  litmus  paper, 
and  part  of  this  alkalinity  disappears  during  the  evapor- 
ation process.  The  process  is  carried  out  as  follows  : — 
The  juice  is  sulphited  to  an  acidity  of  0-70  to  0-80  grm. 
of  sulphur  dioxide  per  litre,  as  soon  as  it  leaves  the  mills 
It  is  then  transferred  to  cylindrical  vessels  provided 
with   mechanical  agitators.     These   vessels  are   filled   to 
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known  volumes  with  the  juice,  and  the  acidity  of  the  latter 
is  determined  with  AT/10  sodium  carbonate.  The  requisite 
amount  of  milk  of  lime  to  produce  the  desired  alkalinity 
is  then  added.  If  the  syrups  obtained  from  the  juice 
are  too  alkaline,  and  consequently  too  highly  coloured, 
they  are  partly  neutralised  with  phosphoric  or  sulphuric 
acid. — L.  E. 

Sugar  cane  juices  ;    Occasional  abnormally    high  quotient 

of   purity  of  some ■.     H.  Pellet.     Internat.  Sugar 

J.,  1908,  10,  558—559. 
According  to  Prinsen-Geerligs,  the  abnormally  high 
purity  shown  by  some  cane  juices  may  be  due  to  the 
presence  of  alcohol  or  other  volatile  body  of  low  specific 
gravity,  the  Brix  reading  being  thereby  reduced  ;  the 
fact  that  such  juices  show  a  normal  purity  after  evaporation 
tends  to  support  this  view.  The  presence  of  alcohol 
has  not  been  detected,  however,  in  these  abnormal  juices, 
and  the  author  considers  that  the  low  Brix  reading  is  due 
to  air  retained  tenaciously  in  an  emulsified  state  in  the 
liquid. — L.  E. 

Sugar  mill  products ;  Determination  of  total  solids  in 

by  means  of  the  refractometer.  S.  S.  Peck.  Hawaiian 
Sugar  Planters'  Assoc,  Div.  Agr.  and  Chem.,  Bull. 
27,  1908,  1—25. 
Samples  of  waste  or  final  molasses  were  examined  for 
the  purpose  of  comparing  the  results  obtained  by  desicca- 
tion and  the  use  of  the  refractometer.  About  2  grms. 
of  molasses  were  diluted  slightly,  and  the  total  solids 
determined  by  drying  on  quartz-sand  in  a  vacuum  of 
20  inches  at  100°  C,  for  a  period  not  greater  than  four 
hours.  Concordantly  with  these  determinations,  the 
refractive  index  was  observed  in  the  Abbe  refractometer, 
and  total  solids  calculated  from  Prinsen-Geerlig's  tables. 
The  average  of  25  samples  was  82-64  per  cent,  of  solids 
by  the  refractometer  and  82-49  by  desiccation,  although 
differences  of  +1-81  to  — 1-28  were  observed.  With 
molasses  the  shadow  in  the  refractometer  was  considerably 
obscured,  and  it  required  considerable  practice  to  obtain 
concordant  readings.  When  the  image  was  too  obscure, 
or  when  the  molasses  contained  any  considerable  quantity 
of  crystals,  it  was  necessary  to  resort  to  dilution.  A 
comparison  made  at  the  mills,  of  refractometer  determina- 
tions of  total  solids  in  the  various  juices  with  those  made 
in  the  usual  way  with  the  Brix  spindle,  as  well  as  with 
average  figures  obtained  by  desiccation,  showed  close 
agreement,  the  variations,  particularly  in  third  and  fourth 
mill  juices,  being  attributed  to  the  influence  of  the  large 
amount  of  air  affecting  the  hydrometer  indications.  The 
refractometer  readings  are  not  affected  by  such  causes. 
For  the  examination  of  residual  juices,  the  refractometer 
is  of  no  use,  since  with  a  diffused  juice  containing,  say 
0-33  per  cent,  of  sucrose,  a  difference  of  one  in  the  fourth 
place  of  decimals  in  the  refractive  index  would  mean  a 
variation  of  five  degrees  of  purity.  Results  with  masse- 
cuites  were  entirely  satisfactory.  It  is  also  suggested  that 
the  refractometer  is  more  convenient  than  the 
"  brasmoscope  "  in  controlling  the  boiling  of  low-grade 
products  to  "  string  proof  "  at  a  definite  percentage  of 
solids.  The  refractometer  also  offers  a  rapid  and  con- 
venient method  lor  checking  the  correctness  of  the 
graduations  on  the  Brix  spindle. — L.  J.  de  W. 

Beet ;     Optically  active  non-sugar  substances  of  the 

v>hich  are  attacked  by  the  lime  during  purification  of 
tin  juice,  and  their  polarimetric  determination.  F. 
Herles.  Z.  Zuckerind.  B6hm.,  1908,  33,  94-  98. 
Thk  yield  Of  sugar  obtained  from  Hie  beetroot,  sometimes 
falls  short  of  the  calculated  maximum  by  an  amount 
greater  than  can  be  accounted  for,  even  in  cases  where 
accurate   data   concerning    the    products   are   available. 

The  author  has  investigated  this  subject  and  has  come 
to  the  conclusion  that   in  such  cases  the  beetroot  contains 

optically  active  non-sugar  substances,  which,  as  a  result 

Of  the  action  of  lime  and  1  he  high   temporal  lire,  are  either 

precipitated,  or  else  suffer  a  loss  or  at  least  an  alteration 
of  optical   activity.      \"   alternative   suggestion    is   thai 

decomposition     of     sugar     Occurs     during     diffusion.      The 

author  recommends  that  the  sugar  should  be.  determined, 

nol    Only   In    the  original   juice   Of    pulp,    but    also   in    these 

materials  after  they  have  been  boiled  with  lime.     In  the 


latter  determination,  the  lime-containing  juice  should 
be  neutralised  in  such  a  way  that :  (1),  the  precipitate 
obtained  with  basic  lead  acetate  is  no  greater  than  that 
obtained  in  clarifying  the  original  juice  with  this  reagent ; 
(2),  the  substances  precipitated  by  the  lime  are  not 
redissolved  ;  (3),  the  influence  of  the  neutralising  agent 
on  the  polarisation  does  not  differ  from  that  of  the 
clarifying  agent  used  for  the  ordinary  polarisation. 
Neutralisation  with  normal  lead  acetate  fulfils  these 
conditions ;  the  author  has  previously  described  the 
action  of  this  salt  in  presence  of  lime  (this  J.,  1908,  1033). 
In  the  case  of  beetroot  juice,  the  analysis  is  effected  as 
follows : — 52-1  grms.  of  juice  are  clarified  with  basic 
lead  acetate,  made  up  to  100  c.c,  filtered,  and  polarised 
in  the  usual  way.  An  equal  quantity  of  the  juice  is 
stirred  and  boiled  with  1  grm.  of  powdered  lime,  rinsed 
into  a  100  c.c.  flask,  treated  with  14  grms.  of  lead  acetate 
(either  in  the  form  of  powder  or  in  solution),  cooled,  made 
up  to  100  c.c,  filtered  and  polarised.  The  author  found 
that  the  polarisation  both  of  beet  and  diffusion  juiee 
was  generally  less  after  the  lime  treatment,  than  before, 
though  in  some  cases  there  was  no  difference.  The 
differences  ranged   between  0-00  and  0-40  per  cent. 

— L.  E. 

Syrup  ;      Increase   of   total   yield   [of   sugar]   by   rational 

treatment  of  the .       A.  Hase.     Z.  Zuckerind.  Bohm., 

1908,  33,  98—100. 
The  green  syrup  from  the  centrifuges  is  sulphited  in  the 
usual  way,  heated,  and  run  into  a  small  measuring  vat, 
whence  it  is  allowed  to  run  Into  the  diffusion  juice.  The 
quantity  of  syrup  thus  added  to  the  juice,  may  be,  say, 
3  per  cent,  of  the  latter.  The  added  syrup  at  once 
dissolves  in  the  juice,  and  the  whole  undergoes  the  usual 
lime  treatment.  After  this  process  has  been  in  operation 
for  a  day,  a  decrease  in  the  purity  of  the  thick  juice  is 
observed  ;  this  decrease  is  so  slow,  however,  as  to  confirm 
the  expectation  that  the  syrup  added  to  the  juice,  under- 
goes further  purification.  As  the  purity  falls,  the  yield 
of  green  syrup  rises,  and  the  amount  of  syrup  added  to 
the  juice  is  slowly  increased  to  4  per  cent.  At  this  point, 
which  is  generally  reached  In  4 — 5  days,  addition  of  syrup 
is  stopped  for  18 — 24  hours,  and  the  remaining  syrup, 
together  with  that  now  obtained  from  the  juice  during 
this  pause,  is  filtered  and  boiled  to  grain.  At  the  end  of 
the  18 — 24  hours,  the  diffusion  juice  has  recovered  its 
original  purity,  and  the  cycle  is  repeated.  By  means  of 
this  process  the  yield  of  first  products  is  increased  by 
0-75 — 1-1  per  cent.,  with  a  corresponding  reduction  of 
the  second  massecuite  of  about  TO — 1-5  per  cent,  calcu- 
lated on  the  beetroot.  The  total  yield  of  sugar  is  increased 
by  0-35 — 0-60  per  cent.,  whilst  the  yield  of  molasses  is 
reduced  by  0-7 — 1-1  per  cent.  Both  sugar  and  molasses 
are  of  normal  quality.  Owing  to  the  fact  that  only  about 
half  of  the  syrup  is  worked  up  for  after-products,  a 
considerable  economy  in  the  cost  of  working  is  effected. 

— L.  E. 

Invert  sugar  ;  Influence  of  clarification  with  basic  lead 
acetate  on  the  determination  of  — — .  O.  Sehrefeld. 
Z.  Ver.  dent.  Zuckerind.,  1908.  947—956. 
The  author  has  shown  that  in  the  determination  of  invert 
sugar  in  molasses,  with  Folding's  solution,  decidedly  low 
results  are  obtained  if  basic  lead  acetate  is  used  for  clarify- 
ing the  solution  ;  with  first  product  raw  sugars,  however, 
the  use  of  basic  lead  acetate  does  not  involve  this  error. 
The  difference  between  molasses  and  raw  sugar  in  this 
respect,  is  probably  to  be  explained  by  the  fact  that  the 
former  contains  a  high   proportion  of  organic  non-sugar 

and  salts  which  yield  insoluble  compounds  with  lead,  whilst 
in  the  latter,  the  proportion  of  such  substances  is  much  less 

(see  this . I.,  inns,  io:$:{k  The  author  reoonunends  that  for 
i  We  determination  of  invorl  sugar  in  sugar  products,  normal 

lead  acetate,  instead  of  the  basic  acetate,  should  be 
used  lor  clarifying  the  solutions.  With  this  agent  fairly 
.crm.it  c   results  arc   obtained    in    the   case   of    molasses. 

— L.  K. 

Milk  sugar  [lactwe]  :    Studies  mi.  tin-  forms  of .     C.  S. 

Hudson       .1.  Amor,  ('hem.  Noc,  1908,  30.  1767—1783. 

Continuing    hit   investigations  on   the   three   forms  of 

lactose    (this   .)..    1908,    699),    the   author    has   de'tcrmuicd 
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the  following  constants:  the  initial  and  final  solubilities 
of  hydrated  and  8-anhydrous  lactose  from  tf  to  10<i  C, 
the  freezing  points  of  lactose  solutions,  the  maximum 
rate  of  solution  of  the  .-J-anhydride.  the  vapour  pressures 
of  saturated  solutions  of  hydrated  lactose,  the  aqueous 
vapour  pressures  of  the  solid  hydrate  in  contact  with 
the  d-anhydride.  the  Bpeoifio  rotatory  powers  of  the  three 
forms  of  lactose,  and  the  transition  temperature  of  hydrated 
to  .-i-anhydrous  lactose.  The  solubility  determinations 
showed  thai  the  transition  temperature  between  hydrated 
lactose  and   the   0-ahhydl  ide  is  93°  C,   and   this   value   is 

continued  by  the  vapour  pressure  measurements.  A 
freshly  prepared;  saturated  solution  of  the  j9-anhydride 
at  0°  ('.  contains  40  per  cent,  of  the  sugar  ;  such  solutions 
remain  clear  for  about  6  hours  at  0°  0.  before  the  sparingly 
soluble  hydrate  begins  to  separate.  The  specific  rotation 
of  stable  solutions  of  lactose  at  20°  C.  is  [a]D  =  55-3° 
(Schmoeger).  The  author  has  determined  the  initial 
rotation  of  the  hydrate  as  [a]D  =  86-0c'  (cale.  anhydrous), 
and  that  of  the  J-anhydride  as  [a]D=35-4°.  The 
equilibrium  constant  of  the  hydration  reaction  in  solution 
is  1-54.  and  it  does  not  change  perceptibly  between  the 
temperatures  of  lfP  and  25°  C,  nor  with  the  concentration. 
The  equilibrium  between  the  a-anhydride  and  the  hydrate 
is  established  instantaneously  in  solution,  so  that  the 
specific  rotatory  power  is  the  same  for  both  ;  the  equili- 
brium between  the  J-anhydride  and  the  hydrate  takes 
place  slowly.  Lactose  requires  a  considerable  time  to 
form  saturated  solutions.— J.  F.  B. 

Sugars;      Hydrazones  of  the .     A.   Reclaire.     Ber., 

1908,  41,  3665—3671.     (See  also  this  J.,  1904,  340.) 

The  author  has  prepared  the  hydrazones  of  some  sugars 
with  p-.  in-,  and  o-nitrophenylhydrazine,  in  aqueous 
alcoholic  solution,  and,  in  some  cases,  in  acetic  acid 
solution.  The  former  solvent  is  preferable,  however, 
since,  with  acetic  acid,  osazones  are  easily  formed.  The 
nitrophenylhydrazones  were  found  to  possess  the  following 
melting  points  : — 


Xitrophenylhydrazone. 

Sujrar. 

Para- 

Mela- 

i 

Ortho- 

Dextrose   

187°— 188° 

('. 

115"— 118°  C. 

148"  C. 

194"— 195" 

C. 

162"— 163°  C. 

173°  ('. 

176"  C. 

— 

155°- 

I  Galactose 

194°  C. 

181°— 182°  C. 

172°  C. 

— 

— 

181"— 18i.° 

0. 

179"— 180"  a 

180"  0. 

154'— 155° 

a 

(120"— 130°  C.) 

— 

Rhamnos'    

185°  C. 

104—105°  C. 

151°  C. 

Starch    chemistry  ; 
Fern  bach. 


Progress    in    the    domain    of    — — . 
Chem.-Zeit.,  1908,  32,  1068. 


As  the  table  shows,  the  m-  and  o-nitrophenylhydrazones 
of  these  sugars  possess  lower  melting  points  than  do  the 
/xtra-compounds.  The  /«-  and  o-compounds  are  also 
more  readily  soluble,  as  a  rule,  than  the  p-compounds, 
and  are  therefore  not  so  well  adapted  for  the  separation 
and  detection  of  the  sugars.  The  author  confirms  the 
statement  of  Van  Ekenstein  and  Blanksma  (loc.  cit.)  that 
in  presence  of  acetic  acid,  dextrose  and  p-nitrophenyl- 
hydrazine  yield  a  hydrazone  with  a  melting  point  196°  C. 
(or  195°  C.  according  to  Van  Ekenstein  and  Blanksma) 
differing  from  that  of  the  hydrazone  obtained  when 
alcohol  is  used.  Unlike  these  workers,  however,  the 
author  obtained  products  with  identical  melting  points 
from  mannose  and  p-nitrophenylhydrazine,  in  presence 
of  acetic  acid  and  alcohol  respectively. — L.  E. 


Modern  investigation  supports  the  view  of  Nageli  as 
to    the    heterogeneoufl   nature    of    starch.     Solid    starch 

must  be  regarded  as  a  coagulated  substance  which  in 
nature  has  been  converted  from  an  apparently  dissolved 
condition.  This  transformation  has  been  imitated  in 
the  laboratory  by  Maquenne,  who  obtained  30  per  cent. 
of  an  insoluble,  unsaccharifiable  substance  (amylose) 
from  starch  pastes  kept  at  a  low  temperature.  The 
author  has  extracted  from  cereals  a  tubstan^e,  amylo- 
coagulase,    which   is  capable   of   causing   the   production 


of  this  insoluble  reversion  product  from  starch  pastes. 
This  enzyme  has  different  properties  from  those  of  diastase. 
The  author  has  studied  the  question  of  the  influenco 
of  the  phosphorus-content  of  starch  on  its  reactions. 
The  action  of  diastase  on  starch  paste  depends  on  the 
aridity  or  alkalinity  of  the  mixed  solutions.  A  reaction 
which  is  neutral  to  methyl  orange  is  most  favourable 
to  diastatic  action.  In  this  case  the  speed  of  sacchari- 
tication  is  most  rapid,  and  the  action  does  not  come  to  an 
<  quilibrium,  but  proceeds  until  the  whole  of  the  starch 
is  converted  into  maltose.  Consequently  the  ideas  as 
to  the  existence  of  "stable  dextrin"  and  of  "  amylo- 
pectin  "  have  to  be  abandoned.  Whilst  the  saccharifying 
diastase  is  most  active  when  the  medium  is  neutral  to 
methyl  orange,  the  coagulating  enzyme  acts  most  power- 
fully when  the  medium  is  neutral  towards  phenol- 
phthalein.— J.  F.  B. 

Beet  in,  the  first  year's  growth  ;    Assimilation  of    nutriment 

by  the and  its  relation  to  the  sugar  content  of  the  root. 

111.     K.  Andrlik  and  J.   Urban.     See  XV. 

Sugar  in  the  bakery  ;    Employment  of as  a  means  of 

increasing  its  consumption.     F.  Dupont.     See  XVTIL4. 

Honey,  artificial  [invert  sugar] ;     Use  of  resorcinol-hydro- 

chloric   acid   for   detecting .     Riechen   and   Fiehe. 

See  XVTIL4. 

Patents. 

Sugar  ;      Purification  of .     J.   J.    Eastick,   London. 

Eng.  Pat.  5501,  Mar.  11,  1908. 
An  improvement  in  Bertel's  process  of  purifying  sugar 
juice  with  hydrofluosilicic  acid  (this  J.,  1906,  859)  is 
claimed.  Instead  of  diluting  the  syrup  or  molasses  to 
about  22°  B.  with  water  and  then  adding  concentrated 
hydrofluosilicic  acid,  the  dilution  (to  15°— 22°  B.)  is 
effected  with  more  dilute  and  therefore  cheaper  acid 
(say  at  10°  B.),  or  with  sugar  juices  or  sweet  waters  and 
the  dilute  acid. — L.  E. 

Crystallisation    from  [sugar]  solutions  at  rest.     A.    Cosse. 

Fr.  Pat,  390,976,  May  22,  1908. 
This  patent  refers  more  especially  to  the  formation  of 
crystals  of  sugar  candy,  and  aims  at  the  production  of 
as  large  a  proportion  of  string-supported  crystals  as 
possible,  to  the  exclusion  of  other  kinds.  To  effect  this, 
a  layer  of  another  liquid  such  as  oil,  or  else  a  wooden 
or  metal  disc  or  plate  floating  on  the  surface  of  the  liquor 
and  completely  covering  it,  may  be  used  to  prevent  the 
formation  of  a  pellicle  acting  as  a  supporting  film.  In 
addition,  the  crystallisers  may  be  made  of  a  special 
shape,  and  provided  with  internal  partitions  to  prevent 
the  adhesion  of  crystals,  and  thus  further  the  formation 
of  the  string- supported  kind. — C.  J.  G. 


XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Brewing  waters;    Recent  investigations  on  the  function  of 

calcium    salts    in .     F.     Hayduck.     Chem.-Zeit,, 

1908,  32,  1067. 
The  beneficial  action  of  calcium  salts  in  the  water,  in 
protecting  the  yeast  from  sudden  disaster  has  been  long 
known  in  England,  where  the  practice  of  "  Burtonising  " 
is  very  general.  But  this  practice,  has  in  its  turn,  some- 
times had  evil  results  on  the  beer  and  on  the  yeast,  so 
that  a  tendency  arose  in  certain  quarters  to  deny  its  value. 
Since,  however,  the  peculiar  poisonous  action  of  certain 
proteins  on  yeast  has  been  recognised,  a  satisfactory 
explanation  of  the  function  of  the  calcium  salts  in  hard 
brewing  waters  is  forthcoming  ;  such  salts  act  as  specific 
antidotes  to  these  yeast  poisons  and  thus  protect  the  yeast. 
The  fact  that  the  addition  of  calcium  salts  to  the  brewing 
water  produces  no  effect  on '  the  course  of  a  normal 
fermentation  does  not  prove  that  it  has  no  effect 
in  another  brewery  in  which  the  course  of  fermentation, 
without  this  addition,  would  be  abnormal.  The  presence 
of  calcium  carbonate  in  a  water  would  appear  to  develop 
the  malty  flavour  of  the.  beer,  but  at  the  same  time  to 
impart  an  unpleasant  hop-flavour  due  to  the  extraction 
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of  undesirable  constituents  of  the  hops  ;  gypsum  on  the 
other  hand  tends  to  suppress  the  extraction  of  these  hop 
constituents  and  larger  quantities  of  hops  are  required. 
The  author  puts  the  question :  would  the  presence 
of  calcium  carbonate  to  a  water  enable  the  brewer  to 
attain  his  results  with  a  smaller  quantity  of  hops  ?  He 
also  asks  whether,  in  the  case  of  water  rich  in  calcium 
carbonate,  it  is  possible  to  restrict  the  extraction  of  the 
extremely  bitter  components  of  the  hops  by  altering 
the  conditions  of  boiling.  Lastly  he  calls  attention 
to  the  fact  that  yeast  poisons  are  derived  not  merely 
from  the  cereals  but  also  from  the  yeast  itself,  and  states 
that  the  calcium  salts  of  the  water  play  very  important 
chemical  and  physiological  parts  in  the  brewing  industry. 

—J.  F.  B. 

Hops  ;  Ohemic&l  analysis  of .  C.  J.  Lintner.  Chem.- 
Zeit,,  1908,  32,  1068. 
The  chemical  analysis  of  hops  comprises  determinations 
of  the  moisture,  the  tannin,  and  the  bitter  principles, 
also  an  examination  for  sulphuring.  The  moisture  is 
determined  by  heating  lOgrms.  of  hops  at  80°  C.  for  4 
hours  or  else  by  Hoffmann's  rapid  distillation  method. 
For  the  tannin,  Chapman's  cinchonine  sulphate  method 
gives  good  results.  The  test  for  sulphuring  requires 
some  caution,  because,  with  too  violent  an  evolution  of 
hydrogen,  almost  all  hops  will  give  off  sulphuretted 
hydrogen.  The  author  has  devised  a  method  for  the 
determination  of  the  bitter  principles :  the  so-called 
a-resin  or  a-acid  has  the  formula  C20H30O5,  and  the  author 
calls  it  humulone  ;  the  /3-acid  he  calls  lupulinic  acid,  it  has 
the  formula  C.25H3(.04 ;  but  neither  of  these  bodies  is  a 
true  acid,  although  they  behave  as  monobasic  acids. 
According  to  the  author's  new  method,  the  a-acid  is 
precipitated  as  a  lead  salt  under  certain  conditions 
designed  to  hinder  its  resinification  which  takes  place 
rather  easily.  The  total  resins  are  extracted  by  means 
of  ether,  the  extraction  process  lasting  10  hours  ;  the 
ether  is  evaporated  first  at  40°  C,  and  then  in  vacuo; 
the  residue  is  dissolved  in  methyl  alcohol  and  the  solution 
filtered.  In  one  portion  of  the  filtrate  the  a-acid  is 
precipitated  as  lead  salt ;  the  other  portion  is  evaporated 
and  dried  at  80°— 90°  C.  for  a  determination  of  the  total 
resins,  a,  /3,  and  y.  Another  portion  of  the  hops,  suitably 
reduced  to  a  powder,  is  extracted  with  light  petroleum 
spirit,  which  dissolves  the  a-  and  /3-resins  ;  the  a-resin 
is  precipitated  in  the  same  way  as  before  and  the  total 
quantity  of  a-  and  /3-resins  is  determined  in  a  separate 
■portion  of  the  extract. — J.  F.  B. 

Extract ;   Increase  of by  improved  sparging  of   hops. 

J.  Parik.  Allgem.  Z.  Bierbrau.  u.  Malzfabr.,    1908,  36, 
553_554. 

Mkre  rinsing  with  hot  water  is  insufficient  to  remove  all 
the  wort  retained  by  the  hops.  The.  best  means  of 
effecting  this  object  is  gentle  pressure  of  the  hops,  followed 
by  thorough  washing.  The  wort  thus  obtained  ferments 
readily  and  as  its  amount  is  small  compared  with  that 
<>!  (lie  total  wort,  its  influence  on  the  flavour  of  the  latter 
is  negligible. — T.  11.  I'. 

('ill    •    Fiii//:!  i  investigations  on  tin-  physiological  condition 
of .     M.  Delbruck.     Chem.-Zeit.,  1908,32,  1068. 

The  physiological  condition  of  a  coll  is  different  according  to 
whether  the  predominant  tendency  is  to  quiescence  or  to 
change.    Changes  in  the  physiological  condition  of  the  cell 

may  he  effected   in  a  favourable  sense  by  the  additii I 

external  stimulants,  e.g.,  certain  salts.  On  the  other  hand 
certain   poisons  exist   which  are  capable  of  killing  yeasl 

almost  instantaneously.  These  poisons  exist  in  eereals  ; 
they  also  occur  ainonj/sl  the  protein  Constituents  of  (hied 
yeas! ,  from  w  1 1 1  r  •  1 1  they  may  be  6Xt  laded  in  solution.  Tlies< 
poisons  are  readily  neutralised  by  certain  salts,  particularly 
calcium     salts.       For     this     rea.--.on,     I  lemichei  <<     is     inclined 

to  attribute  the  poisonous  action  to  the  overproduction 
of   certain    acids,    but   the   author   considers    that,    this 

i  cplanation   doc   not  suffice   to  account    lor    the    poisonous 

effects  of  autodigestion  products.  "  Dead  "  fermentations 
may  occur  both  in  distilleries  and  breweries,  owing  to  the. 
poi  oning  oi  mi.  t  ut  the  peas!  oell  by  their  own  excretions. 
The  y<  i  *  it    protected  by  'he.  presence  oi  calcium  salts 


in  the  fermenting  liquid.  The  death  of  any  organism 
may  be  regarded  as  the  result  of  wrongly  regulated 
enzyme  activity  and  a  consequent  self-poisoning. — J.  F.  B. 

Alcoholic  fermentation  ;  The  enzyme  of .     E.  Buchncr. 

Chem.-Zeit.,  1908,  32.    1067—1068. 

The  author  still  considers  it  probable  that  lactic  acid 
or  some  closely  allied  substance  is  an  intermediate  pro- 
duct of  the  fermentation  of  sugar  by  zymase,  although 
hitherto  no  success  has  attended  efforts  to  ferment 
lactic  acid  by  means  of  living  yeast.  After  referring  to 
Harden  and  Young's  observations  on  the  separation 
of  yeast  cell  juice  into  two  inactive  components  by 
filtration,  and  the  re-establishment  of  an  active  juice  by 
mixing  these  two  components,  the  author  mentions  that 
when  a  yeast  cell  juice  has  become  inactive  as  the  result 
of  its  fermentative  action  on  a  sugar  solution,  it  can  be 
brought  into  renewed  activity  by  the  addition  of  some 
boiled  yeast  juice.  Thus  the  co-enzyme,  although  it 
survives  boiling,  is  more  sensitive  under  the  conditions 
of  fermentation  than  the  zymase  itself.  Investigations 
have  shown  that  this  destruction  of  the  co-enzyme  is  due 
to  the  action  of  a  lipolytic  enzyme,  and  that  the  co-enzyme 
is  probably  an  organic  ester-like  compound  of  phosphoric 
acid.  Thus,  in  conjunction  with  Lange's  work  on  the 
stimulating  influence  of  phosphates  on  the  fermentative 
activity  of  living  yeast,  Harden's  observations  open  up 
a  promising  field  of  inquiry,  which  suggests  a  complete 
study  of  the  function  of  phosphoric  acid  in  brewery 
practice. — J.  F.  B. 

Alcoholic  fermentation  ;   Reduction  of  nitrates  in .     G  . 

Paris  and  T.  Marsiglia.     Staz.  sperim.  agrar.  ital.,  41, 
223—232.     Woch  fiir  Brau.,  1908,  25,  699. 

The  authors  have  observed  the  reduction  of  nitrates 
during  alcoholic  fermentation,  the  products  being  oxides 
of  nitrogen.  At  the  end  of  the  fermentation  the  nitrates 
present  may  be  completely  reduced  ;  in  some  cases  the 
reducing  action  may  be  strong  enough  to  effect  the  reduc- 
tion of  relatively  large  quantities  of  added  nitrates,  whilst 
in  other  cases  the  added  nitrates  may  remain  largely 
unaltered. — J.  F.  B. 

Tartaric  acid  in  wines  ;  Determination  of by  evapora- 
tion. W.  Mestrezat.  Ann.  China,  analyt.,  1908,  13, 
433—436. 

The  simple  evaporation  method  proposed  originally  by 
Pasteur,  and  modified  by  Reboul,  was  found  to  give 
accurate  results  in  the  determination  of  tartaric  acid  in 
wines,  and  is  considered  to  be  a  better  method  than  the 
official  (French)  process.  The  author  prefers  to  work  as 
follows  : — 50  c.c.  of  the  wine  are  evaporated  to  the 
consistency  of  a  syrup ;  when  cold  the  residue  should  be 
semi-fluid,  but,  if  the  evaporation  has  been  carried  too  far, 
a  few  drops  of  water  may  be  added.  The  basin  containing 
the  residue  is  then  placed  aside  for  at  least  four  days  ; 
after  this  time,  the  mass  is  taken  up  with  a  small  quantity 
of  40  per  cent,  alcohol  saturated  with  potassium  bitartratc, 
and  tlie  solution  is  cai'efully  decanted  from  the  crystals 
of  the  bitartratc.  The  latter  are  washed  with  the  same 
solution,  by  deeantation,  and  then  titrated.  Results  of 
determinations  are  given  showing  that  concordant  analyses 
may  be  made  by  the  method,  and  that  the  presence  of 
malic,  succinic,  and  acetic  acids  is  without-  influence  on 
the  determinations.  (See  also  this  J.,  1!K)8,  913.)— W.  P.  S. 

Alcoholic  liquids  ;  Filtration  of through  wood  charcoal, 

W.  L.  Dudley.     .1.  Amer.  Chem.  Soc.  1908.  30,  1784— 
1789. 

" Tennessee "  whisky,  like  "Kentucky"   or    Bourbon, 

is  prepared  from  maize,  rye,  and  malt,  but  the  former  is 
passed,  alter  distillation,  through  '"  leaching  tubs  "  tightly 

packed  with  well-burnt  wood-charcoal.  When  the 
percolators  are  properly  packed,  it  takes  about  72  hours  for 

the   first  runnings   to  come  through;    these  arc  highly 

charged  with  alkali  and  an-  returned  to  the.  still.     Sub  i 

quentlj  the  percolators  will  treat  one  barrel  of  whiskey 
per  bushel  of  charcoal,  the  exhaustion  of  the  latter  being 
determined  by  the  odour  of  the  spirit.  IJ.iw  whiskies 
made  I  nun   maize,   rye,  or  malt  have  different    odours,   but 

after  treatment  with  charcoal  they  have  practically  the 
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odour.    The  first  function  of  the  charooal  filters  is 

the  removal  of  the  fatty  and  essential  oils  of  the  grain 
which  an1  carried  over  during  distillation,  and  to  which 
the  characteristic  odour  of  the  raw  whiskey  is  largely  due. 
In  all  eases  some  of  the  fusel  oil  is  removed  by  tilt  ration. 
but  the  percentage  removed  varies  widely  according  to  the 
conditions  of  percolation.  The  ethyl  alcohol  is  removed 
to  a  greater  extent  than  the  water,  and  a  reduction  of 
alcoholic  strength  takes  place.  The  aeids.  esters,  and 
aldehydes  are  removed  to  a  greater  or  less  extent,  and  the 
removal  of  the  aeids  is  not  entirely  due  to  the  alkali  of  the 
eharcoal.  In  all  eases  the  furfural  is  completely  removed. 
me  extent  the  removal  of  substances  from  solution 
is  due  to  adsorption,  but  the  major  part  is  due  to  diffusion 
into  the  particles  of  charcoal,  where  the  liquids  of  higher 
molecular  weight  are  held  longer  than  those  of  lower 
nioleeular  weight.  Consequently,  the  length  of  the 
column  of  charcoal,  the  size  of  the  particles,  the  density 
of  the  packing,  and  the  speed  of  percolation  are  important 
factors.  If  the  flow  be  too  rapid,  the  impurities  will  not 
into  the  eharcoal,  whilst  if  too  slow,  they  will  diffuse 
out  again.  The  author  does  not  admit  that  oxidation 
plays  any  part  in  the  process  ;  if  this  were  so  its  action 
would  be  exhausted  on  the  first  runnings,  which  are 
returned  to  the  still.  The  losses  in  industrial  working 
range  from  12  to  15  per  cent.— J.  F.  B. 

Starch  chemistry  ;   Progress  in  the  domain  of .    Fern- 
bach.   See  XVI. 

Patents. 

Fermentation  backs  ;   Apparatus  for  collecting  carbonic  acid 

gas  from  or  the  like,   and  compressing  same  for 

storage  or  transport.     J.   C.   Stead  and  T.   C.   Palmer, 
London.     Eng.  Pat.  23,763,  Oct,  28,  1907. 

The  gas  passes  from  the  collecting  bells  (tins  J.,  1905, 
1248)  or  from  the  completely  enclosed  fermentation  backs, 
through  a  pipe,  fitted  with  stop-  and  relief  cocks,  to  a 
regulator  bell  suspended  in  a  gasometer  by  a  chain  and 
counterpoise.  A  vertical  perforated  pipe,  projecting 
above  the  normal  level  of  the  top  of  the  regulator  bell, 
leads  from  this  bell  by  a  horizontal  pipe  to  a  compressor 
pump,  which  latter  is  connected  by  a  pipe,  fitted  with  a 
three-way  cock,  to  a  receiver.  At  the  top  of  the  regulator 
bell  is  an  extension,  closed  at  its  upper  end  and  carrying 
a  depending  sleeve,  which  closely  fits  the  vertical  pipe 
leading  to  the  pump.  If,  in  the  first  place,  the  regulator 
bell  is  full  of  air  or  air  and  gas,  the  stopcock  between  this 
bell  and  the  collecting  bill  is  closed,  the  three-way  cock 
between  the  pump  and  the  receiver  is  opened  to  the 
atmosphere,  and  the  pump  is  set  going.  As  the  regulator 
bell  is  exhausted,  it  falls,  the  descending  sleeve  covers, 
one  by  one.  the  apertures  in  the  vertical  pipe,  and  the 
pump  is  thus  gradually  shut  off.  In  the  meantime,  the 
collecting  bell  has  been  lowered,  after  opening  the  relief 
cock,  and  as  soon  as  practically  pure  gas  is  being  evolved, 
the  relief  cock  is  shut  and  the  stopcock  opened.  The  gas 
then  flows  into  the  regulator  bell,  and  communication 
having  been  made  between  the  pump  and  receiver,  the 
gas  is  stored  in  the  latter  under  pressure. — L.  E, 

11  nit  or  other  alcoholic  fluid  ;   Preparation  of  a  nourishing 

.     8.  Bendle.  W.  I.  Smith,  and  T.  B.  H.  Thorne, 

London.     Eng.  Pat.  4231,  Feb.  25,  1908. 

A  quantity  of  a  digested  preparation  of  protein,  e.g., 
0-5  oz.  of  meat  powder  is  mixed  with  a  sufficient  quantity 
of  a  substance  such  as  neutral  potassium  tartrate,  to 
neutralise  or  partly  neutralise  the  fixed  acid  of  the  alcoholic 
fluid  subsequently  added.  This  mixture  is  made  into  a 
paste  with  water.  After  a  while,  this  paste  is  treated 
with  the  requisite  quantity  of  still  alcoholic  fluid,  e.g., 
10  oz.  of  still  wine,  added  in  small  portions  at  a  time,  with 
stirring  after  each  addition.  After  standing,  the  wine  is 
decanted  or  filtered.— L.  E. 

Beer  free  from,  or  low  in,  alcohol  ;     Preparation   of . 

H.  Wernaer.     Ger.  Pat.  202,771,  Jan.  29,  1907. 
The  yeafat  is  first   treated  by  known  methods  so  as  to 

roy  or  weaken. the  zymase,  and  is  then  added  to  the 
wort,  which  is  maintained  at  that  temperature  at  which 
the  preliminary  treatment  of  the  yeast  has  been  effected, 


,  a  26°  C  or  higher.  It  is  stated  that  in  a  very  short 
time  the  proteins  of  the  wort  are  attacked  by  the  proteo- 
Ivtic  enzyme  of  the  yeast,  without  any  appreciable  quantity 
of  dcohol  being  formed,  and  that  those  aromatic  constit- 
uents to  which  the  flavour  of  mature  beer  is  due,  are  also 
produced.  As  soon  as  the  zymase  becomes  more  active, 
the  beer  is  cooled,  in  order  to  prevent  alcoholic'  fermentation, 
and  immediately  filtered.  It  is  stated  that  the  whole 
process  is  completed  in  a  few  hours. — A.  S. 

Caramelised  product  for  the  preparation  of   a  dark  beer; 

Manufacture  of  a .     J.  A.  Ruckdeschel.     Ger.  fat. 

202,823,  Feb.  23,  1908. 
In  the  decoction  process  of  mashing,  a  portion  of  the  thick 
mash  is  withdrawn  when  saccharification  is  complete,  and 
t  reated  independently  of  the  wort.  It  is  evaporated  until 
the  greater  part  of  the  water  is  removed,  and  is  then 
caramelised  by  stronger  heating  until  the  desired  degree 
of  colour  is  attained.  The  caramelised  maltose  thus 
obtained  is  used  for  the  preparation  of  a  dark-coloured 
beer. — A.  S. 

Micro-organisms ;    Preparation   of   dead m   a   dry 

condition.     Ger.  Pat.  202,406.     See  XX. 

Xitrocolorimeter  ;  Differential for  analysis  of  [deter- 
mination of  nitrate  and  nitrite  in]  mineral  waters  and 
wines.    Fr.  Pat.  390,863.     -See  XXIII. 

XVIIL— FOODS  ;  SANITATION  ;  WATER 
PURIFICATION,    AND    DISINFECTANTS. 

(,!.)_ FOODS. 

Benzoic  acid ;    Detection  of in    butter.     L.   Robin. 

Ann.  Chim.  analyt.,  1908,  13,  431—433. 
The  author  modifies  the  method  described  by  Halphen 
(this  J.,  1908,  954)  in  order  to  prevent  the  formation  of  an 
emulsion  when  the  benzoic  acid  is  extracted  from  the  butter. 
25  grms.  of  the  butter  are  melted  with  a  solution  con- 
sisting of  50  c.c.  of  water,  15  c.c.  of  alcohol,  and  0-5  grm. 
of  sodium  bicarbonate.  After  mixing  and  allowing  to  cool, 
the  aqueous  portion  is  separated,  acidified  with  a  few  drops 
of  sulphuric  or  hydrochloric  acid,  and  boiled.  Ine 
mixture  is  then  filtered,  the  filtrate  is  extracted  with  ether, 
and  the  ethereal  portion,  after  separation,  is  washed  once 
with  a  mixture  of  20  c.c.  of  water  and  5  c.c.  of  alcohol. 
The  ethereal  solution  is  then  shaken  with  a  solution 
consisting  of  20  c.c.  of  water,  5  c.c.  of  alcohol,  and  0-3  grm. 
of  sodium  bicarbonate,  the  alkaline  extract  being  separated 
and  evaporated  to  dryness.  The  residue  is  heated  with 
a  mixture  of  5  c.c.  of  pure  sulphuric  acid  and  10  drops  ot 
fuming  nitric  acid  until  sulphuric  acid  fumes  are  given  off, 
and,  after  cooling,  the  acid  solution  is  poured  into  50  c.c. 
of  water.  The  solution  is  rendered  ammoniacal,  cooled, 
and  a  drop  or  two  of  ammonium  sulphide  are  added. 
A  red  coloration  develops  rapidly  if  benzoic  acid  is 
present  in  the  sample  under   examination. — \\ .  P.  S. 

Sugar  in  the  bakery  ;    Employment  of as  a  means 

of  increasing  its  consumption.  F.  Dupont.  /.  \  er. 
deut.  Zuckerind.,  1908,  992—994. 
The  annual  consumption  of  sugar  in  France  is  only 
14  kilos,  per  head,  whilst  in  England,  it  amounts  to  about 
40  kilos.  To  increase  the  sugar  consumption  in the 
former  country,  the  author  proposes  that  bread  should  be 
made  with  2-5—15  per  cent,  of  sugar  or  more ;  the  sugar 
so  used  should  be  exempted  from  the  sugar  tax.  According 
to  the  author,  bread  containing  sugar  is  lighter,  has  a 
pleasanter  taste,  and  is  more  nutritious  and  digestible 
than   ordinary    bread. — L.  E. 

Honey;    artificial    [invert    sugar];       Use    of    resorcinol- 

hydrochloric    acid    for    detecting .     Riechen    and 

Fiehe.  Chem.-Zeit.,  1908,  32,  1090—1091. 
A  reaction  for  the  detection  of  artificial  honey  (invert 
sugar)  in  natural  honey,  described  previously  by  Fiehe 
(this  J.,  1908,  1127)  is  based  on  the  discovery  that  invert 
sugar  contains  an  ether-soluble  substance  which  gives  a 
red  coloration  when  treated  with  a  solution  of  resorcinol 
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in  hydrochloric  acid.  The  trustworthiness  of  the  test 
having  been  criticised  by  Drawe  (Chem.-Zeit,,  1908,  1045), 
who  states  that  the  reaction  Bimply  shows  whether  the 
honey  has  been  heated  or  not,  the  authors  have  carried 
out  a  number  of  experiments  in  which  pure  honey  was 
heated  for  1  hour  at  a  temperature  of  100°  C,  before 
being  submitted  to  the  test.  In  no  case  was  a  coloration 
obtained  which  could  be  confused  with  that  yielded  by 
invert  sugar.  It  is  also  pointed  out  that,  on  a  commercial 
scale,  honey  is  never  submitted  to  so  prolonged  a  heating. 

— W.  P.  S. 

Salicylic  acid ;   Separation  of from  methyl  salicylate, 

and  the  hydrolysis  of  the  ester.     H.  D.  Gibbs.     See  XX. 

'"  Soaked    curd "    cheese.     U.S.    Dept.    of    Agric,    Food 

Inspection  Decision,  No.  97.  [T.R.] 
In  certain  parts  of  the  United  States,  it  has  become  the 
practice  to  soak  the  curd  in  cold  water  at  one  stage  of 
the  manufacture  of  cheese.  It  is  pointed  out  that  this 
is  a  fraudulent  practice,  an  undue  amount  of  water  being 
introduced  into  the  cheese,  which  also  acquires  a  soft 
texture  and  superior  appearance.  Such  cheese  deteriorates 
greatly  in  quality  before  the  curing  process  is  complete. 
The  Board  of  Agriculture  orders  that  this  article  cannot 
enter  inter-State  commerce  under  the  name  of  "  cheese," 
unless  further  characterised. 

Patents. 

Pasteurising  apparatus.  A.  J.  Boult,  London.  From 
E.  Goldman  and  Co.,  Incorporated,  Chicago,  U.S.A. 
Eng.  Pat.  6351,  March  21,  1908. 

The  apparatus  is  intended  for  the  sterilisation  of  all  kinds 
of  materials  in  bottles,  and  is  of  the  type  in  which  the 
sterilisation  is  effected  in  a  series  of  intercommunicating 
chambers.  The  pasteurising  liquid  (water)  in  a  number 
of  consecutive  compartments  is  first  heated  to  the 
sterilising  temperature,  by  means  of  a  steam-jet  heating 
pump,  and  is  then  circulated  through  the  whole  series 
of  compartments.  The  material  to  be  sterilised  is 
introduced  successively  into  the  different  compartments, 
and  means  are  provided  for  passing  the  water  from 
any  compartment  through  the  steam-jet  heating  pump. 
The  claims  cover  the  mechanical  details  of  different  parts 
of  the  apparatus  and  the  combination  of  apparatus  as 
a  whole. — A.  S. 

Pasteurising  apparatus.  A.  J.  Boult,  London.  From  E. 
Goldman  and  Co.  Incorporated,  Chicago,  USA 
Eng.  Pat,  8084,  April  11,  1908. 

The  invention  relates  to  the  type  of  pasteurising  apparatus 
in  which  a  number  of  tanks  are  employed  for  containing 
water  at  different  temperatures,  and  into  which  the 
material  to  be  treated  (in  bottles,  etc.)  is  introduced 
successively.  The  essential  part  of  the  patent  consists 
in  controlling  the  temperatures  of  the  different  tanks 
by  means  of  a  single  valve,  which  is  set  automatically 
a1  required  intervals.  The  valve  is  actuated  by  mean's 
of  a  driving  shaft  geared  to  (die  rotating  valve  plug,  the 
working  of  the  shaft  being  regulated  by  a  clutch,  electro- 
magnet, and  clock.     The  circulating  pipes  leading  to  and 

from  the  tanks  are  in  connection  willi  a  heater,  and  the 
necessary    pumps,    etc.,    are    provided. — W.  P.  S. 

Milk  free  from  sugar;    Preparation  of .     I.  Bon  ma 

and  8.   B,  Selhorst.      Ger.  Pat.  202,468,  Jan.   1,  1908. 
Addition  to  Ger.  Pat.  167,803. 

Mils  is  freed  Erom  fat  by  treatment  in  a  centrifugal 
machine,  the  cream  is  washed  with  water  till  free  from 
milk  sugar,  and  again  treated  in  the  centrifugal  machine 
till  of  the  same  water  contehl  as  at  Brsl  The  skim- 
milk  i  treated  with  oarbon  dioxide  trade)  a  pressurt  oJ 
25 — 80  atmospheres  to  precipitate  the  casein,  which  is 
i  parated,  Trashed,  and  dissolved  in  dilute  sodium 
hydroxide  solution.  To  the  solution  a  saturated  solution 
ol  monosodium  phosphatt  ii  added  until  fch<  mixture 
iii     an   amphoteric   reaction,   and   then,  aftei    addition 

oi     "me  sodium  chloride  and   "  crystallose,''  the  liquid  is 

I  with  the    eparal  d  i  ream.    (See  al  o  Knc    Pal 
of  1904;    tffis  J..   1906.  037).-  A.  S 


Milk   free   from   germs   and   homogenised ;     Process   and 

apparatus  for  the   manufacture   of .     T.   Heryng. 

Fr.  Pat.  391,358,  May  2,  1908. 


Sterilised  and  homogenised  milk, 
preserving  all  its  protein,  fer- 
ments, and  antitoxins,  is  prepared 
by  atomising  the  milk  into  ex- 
tremely fine  particles,  heating  it 
at  the  same  time  and  cooling 
immediately  afterwards.  The 
apparatus  for  effecting  this 
treatment  (see  Fig.)  consists  of  a 
chamber,  a,  and  two  tubes,  b  and 
b1.      The    tube,    b,   is   connected  r 

with  a  supply  of  raw  milk  and 
carries   a    nozzle   through   which 

milk  is  delivered  in  a  continuous  jet.  The  tube, 
b1,  is  connected  with  a  supply  of  steam  or  heated 
air  or  gas ;  the  two  tubes  are  adjustable  in  relation 
to  each  other  so  as  to  regulate  the  atomisation.  The 
door,  d,  serves  for  the  regulation  of  the  temperature  in  the 
chamber,  the  branch,  e,  serves  for  the  escape  of  steam, 
and  /  for  the  delivery  of  the  homogenised  milk. — J.  F.  B. 

Egg  albumin,  yolk  of  egg,  and  the  like  ;   Process  for  drying 

liquid .     P.  A.  Schmitt  and  O.  Ahrens.    Ger.  Pat. 

201,080,   Sept.   25,    1907. 

The  albumin  is  spread,  e.g.,  by  means  of  a  brush,  in  a 
thin  layer  on  a  perforated  support  such  as  a  screen  of  wire, 
horse-hair,  or  the  like,  and  then  exposed  to  sunlight 
or  to  a  strong  current  of  air,  or  it  may  be  dried  in  a 
chamber  at  25°  C— A.  S. 

Nitrocolorimeter ;       Differential for    analysis    of 

[determination  of  nitrate  and  nitrite  in]   mineral  waters 
and  wines.     Fr.  Pat.  390,863.     See  XXIII. 

(B.)— SANITATION  ;    WATER  PURIFICATION. 

Poisoning  by  chromium  in  industrial  operations.  Lewin. 
Ledermarkt,  1908,  30,  [50].  J.  Amer.  Leather  Chemists 
Assoc,  1908,  3,  315. 

Workmen  in  chemical  and  match  factories,  dyers,  fullers, 
tanners,  textile  printers,  painters,  and  others  are  liable 
to  injuries  from  chrome  poisoning.  This  may  occur  with 
all  chromium  compounds,  in  mass  or  powder,  mixed  with 
water  <>r  in  solution.  Chromium  compounds  may  cause 
injury  either  by  entering  the  blood  or  by  diiecl  contact 
with  the  skin  ;il  the  inner  surface  of  the  nose,  mouth,  or 
throat,  and  especially  "ii  the  hands.  Such  injury  produces 
local  inflammation,  blisters,  open  sores,  secretions  and 
bleeding  from  the  nose,  affection  of  the  nostrils  culminating 
in  the  destruction  of  the  partition,  headache,  pain  in  the 
stomach,  and  kidney  disease.  For  the  prevention  of  these 
elicits  it  is  recommended  that  direct  handling  of  such 
goods  should  he  avoided  when  possible,  hut  it'  unavoidable, 
the    hands   should    he    either   gloved    or    well    rubbed    with 

vegetable  oils.     Bating  and  drinking  on  premises  where 

chromium  compounds  are  u^rd  should  also  he  avoided. 
The  urine  should  lie  pcriodi.  .ills   examined  by  a   physician. 

I1.C.  B. 

Watei    purification   hi/   means  of   double  silicates.     Mohr. 

Woch.  liir  Bran,  1908,  25.  097. 
Ckrtun    double    BilicateB,    called    zeolites,    which    contain 
alkali    bases,    possess  the   property  of  exchanging  thest 
bases  with  the  calcium  or  magnesium  bases  present  in  hard 

Waters,   and   could   therefore   he   used,   other  circumstances 

permitting,  Eor  water-softening  purpose..  Aftei  a  time 
the  softening   power  of   these   double   silii  ites   bei 
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exhausted,  but  the  material  nmy  be  regenerated  by 
treatment  with  Bodiuffi  chloride.  For  praotioal  purposes 
the  old  methods  of  water-eoftening  are  more  eoonomioal 

and  rapid,  but  in  certain  special  oases  the  zeolites  possess 
■  decided  advantage.  Snob  a  ease  is  the  removal  of 
manganese  from  waters  in  whieh  it  cecuis.  whieh  is  onh 
efleeted  incompletely  and  with  difficulty  by  the  ordinary 
ehemieal  precipitating  agents.  For  this  purpose  an 
artificial  calcium-aluminium  silieate  is  prepared  eom- 
mercially  under  the  name  of  "  permntite."  The  activity 
of  '"  pernm t it o  "  becomes  exhausted  when  it  has  absorbed 
about  2  percent,  of  manganese;  it  then  lias  to  be  regenerated 
by  treatment  with  a  solution  of  calcium  chloride.  In 
practise,  a  layer  of  "  permntite."  1.")  cm.  thick,  over  the 
ordinary  sand  filter  beds  is  sufficient.  During  nitration 
the  water  absorbs  calcium  salts  from  the  "  permntite  " 
in  proportion  to  the  amount  of  tree  carbonic  acid  in  the 
water. — 1.  F.  B. 

Water  ;    Chemical  method  of  purifying  potable in  the 

field.     J.  Laurent.     J.  Pharm.  Chun.,   1908,  28,  392— 
393. 

A  si.ioht  excess  of  potassium  permanganate  and  alum  is 
added  to  the  water ;  after  5  minutes'  stirring  the  excess 
of  permanganate  is  removed  by  sodium  hyposulphite 
and  sodium  carbonate.  The  manganese  is  precipitated 
as  hydroxide,  and  after  10  minutes  standing  is  removed 
by  filtering  the  liquid  through  a  sterile  filter.  The 
chemicals  are  conveniently  put  up  in  the  form  of  tablets. 

— E.  F.  A. 
Patents. 

Waters  ;  Method  and  apparatus  for  softening  and  purifying 

natural  or  polluted with  primary  reference  to  steam 

generating  and  manufacturing  purposes.     J.   H.   Dales, 
Leeds.     Eng.  Pat.  28,221,  Dec.  23,   1907. 

The  object  Of  the  invention  is  to  soften  water  by  extracting 
from  it  the  free  dissolved  gases  (carbon  dioxide)  which 
hold  calcium  and  other  salts  in  solution.  The  water  is 
pumped  into  a  chamber,  from  which  it  rises  through  a 
pipe  and  is  discharged  through  a  number  of  jets  into  a 
vacuum  chamber  situated  above  the  first  chamber.  A 
ball  valve  is  placed  over  the  outlet  pipe  of  the  first  chamber, 
bo  that,  if  the  water  supply  should  temporarily  fail,  air  is 
prevented  from  entering  the  vacuum  chamber.  The  jets 
are  also  provided  with  valves  which  do  not  open  until  the 
pressure  of  water  is  sufficient  to  form  a  strong  jet.  The 
water  collecting  in  the  vacuum  chamber  passes  through 
a  filter  at  the  bottom  and  is  conducted  to  a  service  tank 
or  other  receptacle. — W.  P.  S. 

Water  ;    Apparatus  for  use  in  purifying \by  means 

of    ozone}.     A.    J.    Boult,    London.     From    O.    Patin, 
Paris.     Eng.  Pat,  6949,  Mar.  28,   1908. 

The  water  is  sprayed  in  the  form  of  a  fine  jet  into  a  dome- 
shaped  chamber  in  which  it  collects  to  a  certain  depth  ; 
it  then  falls  down  an  exit  pipe,  at  the  same  time  drawing 
with  it  a  quantity  of  air  which  has  been  passed  through 
an  ozonising  apparatus  and  delivered  through  a  tube 
which  ends  in  the  chamber  immediately  above  the  exit 
pipe.  The  latter  consists  of  a  long  pipe  constricted  at 
the  top  and  bottom  and  provided  at  the  top  with  a  plate 
which  distributes  the  falling  water  over  the  sides  of  the 
pipe.  The  water  finally  falls  into  a  barrel.  The  tap 
which  regulates  the  water  supply  also  controls  the  electric 
current  supplying  the  ozoniser. — W.  P.  S. 

Water  or  effluent ;    Method  and  apparatus  for  purifying 

and  clarifying .     L.  Linden,  Brussels.     Eng.   Pat. 

16,725,  Aug.  8,  1908.     Addition  to  Eng.  Pat.   16,239, 
July  15,  1907  (this  J.,  1908,  827). 

The  water  is  first  mixed  thoroughly  with  a  reagent,  such 
as  lime,  and  is  then  conducted  through  a  pipe,  about 
6  m.  in  length,  and  discharged  into  the  top  of  a  bell  which 
is  preferably  paraboloid  in  shape.  This  bell  is  situated 
in  a  tank,  and  perforated  plates  are  placed  across  the 
tank,  and  in  the  bell,  in  order  to  prevent  the  formation 
of  eddies  in  the  water ;  a  series  of  conical  baffle-plates 
surrounding  a  cone  are  placed  centrally  below  the  mouth 
of  the  bell.  The  water  rises  in  the  tank,  flows  from  the 
top  over  a  shallow  tray  into  an  aerating  device  consisting 


of  a  number  of  cups  and  a  distributing  plate,  and  thence 
falls  into  the  top  of  a  second  bell  contained  in  a  tank 
similar  to  the  first  mentioned.  From  this  second  tank, 
the  water  Hows  over  the  upper  edx;e  into  a  reservoir. 

— W.  P.  s. 

Aspiration  of  a  liquid  and  a  gas  which  lias  reacted  chemically 

with    the    liquid ;     Device    for    the    simultaneous . 

[Sterilisation  of  water  by  ozone.]  J.  Steynis.  First 
Addition,  dated  Aug.  31,  1907,  to  Fr.  Pat.  390,598, 
Aug.  1,  1907  (this  J.,  1908,  1101). 

The  claim  is  for  a  method  of  carrying  out  the  process 
described  in  the  original  patent,  particularly  applied  to 
the  sterilisation  of  water  by  ozone.  The  column  traversed 
in  opposite  directions  by  the  liquid  and  the  gas,  is  divided 
vertically  into  two  compartments  in  order  that  the  pump 
may  bring  the  ozone  into  contact  with  the  water  a  second 
time.—  W.  H.  C. 

Liquids  [crude  petroleum,  glycerin,  water,  etc.]  contaminated 
by  coloured  or  evil-smelling  organic  substances,  decom- 
position products,  or  micro-organisms ;  Purification 
of .     Ger.  Pat.  202,166.     See  III. 

(C.)— DISINFECTANTS. 

Disinfectants  ,     South  African  Customs  decisions  on . 

[T.R.] 
The  following  Customs  decisions  relating  to  the  rates 
of  duty  leviable  on  certain  articles  on  importation  into 
the  South  African  Customs  Union  have  just  been  pub- 
lished : — Liquid  disinfectants,  general  rate,  3  per  cent. 
ad  val. ;  goods,  the  produce  of  manufacture  of  the 
United  Kingdom  and  reciprocating  Colonies,  free.  Soaps 
imported  for  use  as  insecticides,  general  rate,  4s.  9d. 
per  100  lb.,  or  25  per  cent,  ad  val.,  whichever  rate  returns 
the  higher  duty ;  goods,  the  produce  or  manufacture 
of  the  United  Kingdom  and  reciprocating  Colonies,  7d. 
per  100  lb.,  or  3  per  cent,  ad  val.,  as  the  case  may  be. 

Patents. 

Disinfecting  process  applicable  in  conjunction  with  cleaning, 
oil  and  fat  extracting,  and  like  processes.  F.  H.  E. 
Lehmann,  Eilenburg,  Germany.  Ene.  Pat.  23,954, 
Oct,  30,  1907. 

See  Addition  of  Dec.  11,  1907,  to  Fr.  Pat.  363,362  of 
1906 ;   this  J.,  1908,  587.— T.  F.  B. 

Disinfectant ;    Solid which  is  soluble  in  water.     P 

Dame,  Paris.  Eng.  Pat.  6783,  March  26,  1908.  Under 
Int.  Conv.,  March  26,  1907. 

See  Fr.  Pat.  385,706  of  1907  ;  this  J.,  1908,  639.— T.  F.  B. 


XIX.— PAPER,    PASTEBOARD,    &c. 

Sulphate-celhdose  factories  ;  By-products  of as  manure 

for  moor  soils  poor  in  lime.     H.  v.  Feilitzen.     See  XV. 

Patents. 

Wood  pulp  ;    Preparation  of  white from  steamed  or 

boiled  wood.  C.  G.  Schwalbe.  Ger.  Pat.  203,230, 
Jan.  3,  1907. 
Bkown  wood  pulp  is  stronger  than  white  pulp,  but  its 
colour  prevents  its  more  extended  application.  In  order 
to  prevent  the  formation  of  the  brown  colour,  it  is  proposed 
to  carry  out  the  boiling  or  steaming  process  with  exclusion 
of  air  or  in  presence  of  a  reducing  agent.  For  example 
the  wood  is  placed  in  a  chamber  from  which  the  air  is 
exhausted  and  is  then  treated  with  steam  free  from  air, 
or  it  is  impregnated  with  a  dilute  solution  of  sodium 
sulphite  or  sodium  sulphide  before  being  steamed. — A.  S. 

Sulphite-cellulose  waste  lyes  ;    Process  for   rendering  the 

organic  constituents  of slightly  soluble  or  insoluble. 

E.  Trainer.     Ger.  Pat.  202,132,  May  9,  1907.     Addition 
to  Ger.  Pat.  197,195  (this  J.,  1908,  708). 

After  treatment  with  an  acid  and  an  aldehyde  as  described 
in  the  main  patent,  the  mass  is  heated  to  above  100°  C. 
and  dehydrated  as  far  as  possible.  The  product  is  useful 
as  a  decolorising  agent  in  addition  to  the  applications 
previously  mentioned. — A.  S. 
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Sulphite-cellulose  waste  lyes  ;    Removal  of  sulphurous  acid 

and  separation  of  calcium  sulphite  from in  a  vacuum. 

A.  Kumpf miller.  Ger.  Pat.  203,648,  March  6,  190G. 
The  liquor  is  first  warmed  and  then  sprayed  continuously 
or  intermittingly  into  a  chamber  in  which  a  strong  vacuum 
is  maintained.  It  is  stated  that  from  the  small  particles 
of  liquor,  the  sulphur  dioxide  escapes  almost  instan- 
taneously, and  that  the  whole  of  the  dissolved  calcium 
sulphite  separates,  whilst  the  liquor  itself  is  not  discoloured. 

— A.  S. 

Sizing  of  paper  and  fulling,  weighting,  dressing,  dyeing, 
and  finishing  of  paper  and  textile  materials.  A.  Frank. 
Ger.  Pat.  202,312,  Nov.  5,  1907. 

The  claim  is  for  the  use  of  hydrofluosilicic  acid  and  its 
derivatives,  such  as  the  fluosilicates  of  magnesium, 
aluminium,  zinc,  iron,  manganese,  chromium,  copper, 
and  lead  for  the  purposes  mentioned  in  the  title.  A 
solution  of  one  of  these  fluosilicates  mixed  with  calcium 
oxide  or  carbonate  may  be  used  directly  for  sizing  paper. 
For  fulling  and  dressing  textiles,  the  latter  are  impregnated 
with  the  fluosilicate  solution  and  milk  of  lime  and  then 
worked  or  fulled  in  the  usual  manner. — A.  S. 

Nitromethane  ;    Application  of as  solvent  for  acetyl- 

cellulose,    and    nitrocellulose.     E.     Fischer.     Ger.     Pat. 
201,907,  Jan.  20,  1907. 

Nitromethane  may  be  employed  as  solvent  of  nitro- 
cellulose and  acetylcellulose  in  the  preparation  of  films 
and  for  other  purposes. — T.  F.  B." 

Celluloid  substitute  ;    Preparation  of  a .     J.  Stocker 

and  F.  Lehmann.  Ger.  Pat.  202,133,  May  14,  1907. 
Agar-agar,  or  grass-wrack  or  other  seaweed,  is  dissolved 
in  or  extracted  with  water,  and  the  solution  evaporated 
nearly  to  dryness.  The  residue  is  heated  and  agitated 
with  ceresin,  stearine,  beeswax,  or  Japan  wax,  Venice 
turpentine,  castor  oil  or  poppy-seed  oil,  and  a  paste 
prepared  by  triturating  starcli  with  cold  water  ;  a  colouring 
matter  may  also  be  added. — A.  S. 

Impregnation  of  paper,  textiles,  or  similar  materials.     Ger. 
Pat.  201,228.     See  V. 

Organic  ether  [ester]  for  the  preparation  of  nitrocellulose 
solutions  and  celluloid.     Eng.  Pat.  413.     See  XX. 


XX.-FINE   CHEMICALS,   ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Cocaine ;     Presence    of   crystallised in    Java    coca. 

A.  W.  K.  de  Jong.     Chem.  Weekblad,  1908,  5,  666— 

668.  Chem.  Zentr.,  1908,  2,  1613. 
By  fractional  precipitation  and  subsequent  purification* 
the  author  obtained  crystallised  cocaine  from  the  extract 
of  Java  coca  :  the  alkaloid  melted  at  96° — 97°  C,  and  had 
the  rotatory  power,  [a]D  =  -I6-l°.  The  alkaloids  fromjfld 
leaves  contain  more  cocaine  than  those  from  young  ones. 

-A.  S. 

Bakankosin  [glucoside  from  Strychnos  vacacoua].  E. 
Bourquelot  and  H.  Herissey.  J.  Pharm.  Chim.,  1908, 
28,  433—439. 

Tun  fruits  from  which  bakankosin  was  isolated  (this  J., 
1 907,  430)  have  now  been  identified  as  those  of  Strychnos 
vacacoua  Baill.,  which  is  identical  with  S.  gerrardi,  Br., 
and  probably  also  with  S.  baroni,  Bak.  The  glucoside 
was  previously  extracted  from  the  unripe  fruit ;  a  further 
quantity  has  now  been  obtained,  but  with  a  lower  yield, 
from  ripe  fruit.  Bankakosin  contains  1  mol.  of  water  of 
crystallisation,  the  formula  being  C10H23O8N  +  H2O.  At 
20°  C,  100  parts  of  the  solvents  mentioned,  dissolve  the 
following  proportions  of  tho  glucoside : — Water,  8053 ; 
96  per  cent,  alcohol,  1  -794 ;  methyl  alcohol,  24-5 ; 
anhydrous  ethyl  acetate,  0-032.  Bankakosin,  unlike  other 
nitrogenous  glucosides,  is  not  racemised  at  the  normal 
temperature,  by  minute  traces  of  barium  hydroxide. 

-J.  O.  B. 


Essential    oils.     H.    Haensel.     Chem.    Zentr.,     1908,    2, 

1436—1437. 
Terpeneless  angelica  oil  had  the  sp.  gr.  0-9508  at  15°  CL, 
gid  =  -3-160;  acid  value,  0;  ester  value,  87-3,  and  after 
acetylation,  168-1.  The  oil  of  the  mugwort  (Artemisia 
vulgaris,  L.)  was  obtained  in  a  yield  of  0-0263  per  cent,  from 
the  fresh  plants  :  it  had  the  sp.  gr.  0-9279  at  20°  C.  and  was 
of  a  deep  brown  colour.  Colourless  crystalline  flakes  were 
precipitated  from  the  oil  on  addition  of  90  per  cent,  alcohol. 
The  oil  reduced  ammoniacal  silver  solution.  Birch-bark 
oil  was  prepared  from  the  bark  of  Betula  alba.  It  had  the 
sp.  gr.  0-9003  at  20°  C,  aD  =  -12-08°,  acid  value,  9-1  ; 
ester  value,  11-4,  and  after  acetylation,  36-5.  The 
sesquiterpene  isolated  from  the  oil  was  colourless ;  it 
boiled  at  255°— 256°  C.  at  744  mm.  ;  sp.  gr.,  0-8844  at 
20°  C.  ;  aD  =  -0-5°.  Its  hydrochloride,  X.HC1,  had  the 
sp.  gr.  0-9753  at  20°  O,  and  when  boiled  with  anhydrous 
sodium  acetate  and  glacial  acetic  acid,  yielded  a  hydro- 
carbon, which  had  the  sp.  gr.  0-8898  at  20°  C.  and  boiled 
at  258°— 260°  C.  at  747  mm.  Terpeneless  coriander  oil 
had  the  sp.  gr.  0-8786  at  15°  C,  oD  =  +9-50°,  acid  value,  0  ; 
ester  value,  13-3.  .It  consisted  mainly  of  rf-linalool  together 
with  small  quantities  of  esters  of  this  alcohol.  Cynoglos- 
sum  oil  was  obtained  in  a  yield  of  0-107  per  cent,  from  the 
leaves  of  the  "  hound's  tongue  "  (Cynoglossum  officinale). 
It  had  a  dark  brown  colour  and  a  strong  odour  of  camomile  : 
it  was  miscible  in  all  proportions  with  90  per  cent,  alcohol 
and  had  the  sp.  gr.  0-9412  at  20°  C.  Terpeneless  Siberian 
pine-needle  oil  had  the  sp.  gr.  0-9767  at  20°  C,  aD  =  -38-3°  ; 
it  was  soluble  in  14-2  parts  of  60  per  cent,  alcohol. 
Terpeneless  lavender  oil  had  the  sp.  gr.  0-8898  at  20-5°  C, 
cid  =  -6-440;  it  was  soluble  in  0-95  part  of  80  per  cent, 
alcohol.  Lovage  oil  was  found  to  alter  on  keeping ;  the 
altered  oil  contained  myristic  acid,  a  small  amount  of  an 
aldehyde  with  an  odour  similar  to  that  of  octylaldehyde, 
and  considerable  quantities  of  a  brown  resin,  which 
decomposed  when  heated  under  reduced  pressure.  Ter- 
peneless palmarosa  oil  was  optically  inactive  and  had 
the  sp.  gr.  0-8851  at  20°  C.  ;  it  was  soluble  in  3-5  parts 
of  60  per  cent,  alcohol.  Italian  peppermint  oil,  crude  and 
rectified,  had  the  following  characters  respectively :  sp. 
gr.  at  20°  C,  0-9035,  0-9032;  aD  =  -19-80°  and  -18-10°; 
ester  value,  11-2,  9-1,  and  after  acetylation,  154-4,  145-9  ; 
menthol  esters,  3  and  2-54  per  cent.  ;  free  menthol,  45-16 
and  42-66  per  cent.  Hungarian  and  Italian  juniper  berry 
oil  had  respectively  the  sp.  gr.  0-8672  and  0-8658  at  20°  C, 
an  =  -12°  and  -9-82°,  saponification  value,  5-9  and  6-1, 
and  after  acetylation,  20-9  and  21-3  ;  both  oils  contained 
small  quantities  of  a  primary  alcohol,  C10H18O.  Olibanol 
isolated  from  frankincense  oil  (this  J.,  1908,  641)  boiled 
at  217°  C.  at  20  mm.,  and  at  333°— 334°  at  751  mm.  ; 
it  had  the  sp.  gr.  0-9596  at  20°  C,  aD  =  -71-50°— A.  S. 

Lemon  oil ;.    Detection  of  small  quantities  of  turpentine  in 

.     E.  M.  Chace.     J.  Amer.  Chem.  Soc,  1908,  30, 

1475—1477. 
The  difference  of  the  crystalline  form  of  the  nitroso- 
ehlorides  of  the  terpenes,  as  shown  by  tho  microscope, 
may  serve  for  detecting  the  addition  of  oil  of  turpentine 
to  lemon  oil.  When  10  to  15  per  cent,  of  the  adulterant 
is  present,  tho  test  may  be  applied  directly.  With  smaller 
quantities,  the  oil  is  first  distilled  and  the  test  made  with 
the  first  fraction  of  10  per  cent.  The  presence  of  as  little 
as  2  per  cent,  of  oil  of  turpentine  may  bo  thus  shown. 
Five  c.c.  of  the  oil,  or  of  the  first  fraction,  are  cooled  in  a 
freezing  mixture.  Five  c.c.  of  ethyl  nitrite  and  2;c.c.  of 
strong  hydrochloric  acid  are  then  added,  tho  latter  drop 
by  drop,  the  mixturo  still  being  immersed  in  tho  freezing- 
mixturo,  where  it  is  kept  for  another  15  mins.  The 
crystals  produced  are  collected,  drained,  washed  with 
95  per  cent,  alcohol  and  dried.  They  are  then  dissolved 
in  tho  least  possible  amount  of  chloroform,  and  hot  methyl 
alcohol  added,  until  crystallisation  starts,  when  the  liquid 
is  cooled.  .More  methyl  alcohol  is  then  added,  and  the 
crystals  are  collected.  For  microscopical  examination, 
they  are  mounted  in  olive  oil.  Tho  addition  of  alcohol  or 
of  acetic  acid  is  often  advantageous  to  aid  crystallisation 
of  the  nitroso-ohlorides.  Miorophotographs  of  crystals  of 
the  nitroaoohlorides  of  limonene  and  pinene,  ami  of  those 
obtained  from  mixtures  of  oil  of  turpentine  uilli  lemon  oil, 
are  reproduced.    .1.  <  >.  B. 
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Isvp'th-goHc.     A.    Ebert.     Z.    Allgem.    osterr.    Apotheker- 
Yer..  1908.  46.  ;>4.">— ,">4T.  661     563,  573     576,  689—690. 

Isofcugoh]  was  treated  with  magnesium  methyl  iodide, 
when  a  tertiary  alcohol,  analogous  to  a-methylmenthol, 
was  produced.  *  This  alcohol,  CnH.,0O.  boils  at  93°— 94°  C. 
at  12  nun.,  and  at  20°C  hasthesp.gr.  0-91086, an  =  +17-4;} 
in  ■  100  nun.  tube,  and  no= 1*46992.  A  hydrooarbon, 
CnHjg,  was  obtained  from  this  alcohol  by  several  methods. 
The  hydrocarbon  prepared  from  the  chloride  of  the  tertiary 
alcohol,  boiled  at  96*— 97°  C.  at  12  mm.,  and  at  20°  C. 
it  had  the  sp.  gr.  0-8401;).  od=  +24-37  in  a  100  mm.  tube, 
and  i»d=1  ■47345.  An  acetyl  derivative  of  the  tertian- 
alcohol  was  also  prepared. — P.  Shun. 

Subroutine.     S.    Kalischer.     Deutsch.   Med.   Woehenschr. , 
190S,  34.  1727—1728.     Cheni.  Zentr.,  1908,  2,  1696. 

Sabkomink  is  the  calcium  salt  of  dibromobehenic  acid, 
which  is  obtained  by  the  action  of  bromine  on  erucic  acid. 
It  is  insoluble  in  water,  alcohol,  ether,  and  acetone,  but 
soluble  in  benzene,  ligroin  (petroleum  spirit),  and  chloro- 
form. It  is  practically  non-poisonous  and  possesses 
therapeutic  value,  since  under  suitable  conditions  bromine 
is  verv  slowlv  liberated  from  it. — A.  S. 


Atoxyl  ;     Hiaetions    of .     E.    Covelli. 

1908,  23,  784—785. 


Apoth-Zeit., 


Atoxyl  solutions  give  a  yellow^  precipitate  or  a  yellow 
coloration  with  calcium  hypochlorite  ;  and  a  blue  colour 
with  the  same  reagent  in  the  presence  of  phenol  and 
ammonia,  evident  with  1  part  in  100,000.  With  reducing 
agents  (zinc  and  sulphuric  acid  in  the  cold,  stannous 
chloride,  or  hypophosphorous  acid  in  strong  hydrochloric 
acid  on  warming),  it  gives  a  yellow  precipitate.  A  yellow 
colour  is  also  obtained  with  certain  fatty  aldehydes  and 
mineral  acids  on  warming.  Characteristic  and  sensitive 
reactions  may  be  obtained,  as  follows,  by  converting  atoxyl 
into  arsendiazobenzene,  by  adding  to  the  solution  to  be 
tested  a  few  drops  of  a  0-5  per  cent,  solution  of  sodium 
nitrite  and  a  little  sulphuric  acid.  On  adding  a  very  small 
quantity  of  acetaldehyde  solution  to  a  portion  of  this,  then 
a  few  drops  of  potassium  hydroxide  solution,  a  carmine-red 
colour  will  be  obtained  in  the  presence  of  atoxyl,  which 
changes  to  yellow  with  excess  of  alkali.  Under  similar 
conditions  a  purple  colour  is  obtained  with  /3-naphthol 
and  other  phenols,  in  presence  of  alkali. — J.  0.  B. 

Hexamethyleneamine  ;  Detection  and  determination  of  — — 
in  pharmaceutical  mixtures.  W.  A.  Puckner  and  W.  S. 
Hilpert.     J.  Amer.  Chem.  Soc,  1908,  30,  1471—1474. 

Hexamethyleneamine  is  precipitated  from  an  aqueous 
solution  of  bromine  as  the  orange-red  tetrabromide, 
C6H12X4Br4.  The  latter,  when  allowed  to  stand  over 
potassium  hydroxide,  loses  2  mols.  of  bromine,  the 
resulting  canary  yellow  dibromide  melting  at  198 — 200°  C, 
with  decomposition.  When  boiled  with  water,  this 
dibromide  is  decomposed,  formaldehyde,  ammonia, 
bromine,  and  hexamethyleneamine  being  formed.  Hexa- 
methyleneamine  is  precipitated  quantitatively  from 
aqueous  solutions  by  mercuric  chloride.  The  mercury 
compound  is  decomposed  by  boiling  dilute  acid  into  form- 
aldehyde, ammonia,  hexamethyleneamine,  and  the  mercury 
salt  of  the  acid  employed.  In  the  presence  of  ammonium 
compounds,  hexamethyleneamine  may  be  determined  by 
boiling  with  strong  caustic  alkali,  by  which  it  is  unaffected, 
until  all  liberated  ammonia  is  expelled,  then  making  acid 
and  boiling  to  decompose  the  hexamethyleneamine,  and 
finally  making  alkaline,  and  determining  the  ammonia 
liberated,  in  the  usual  manner. — J.  O.  B. 

Alolsol :    a  complex  phenol  prepared   from   certain  aloes. 

E.  Leger.  Compt.  rend.,  1908,  147,  806—808. 
A  solution  of  aloes  (Cape  or  Uganda  aloes)  in  concentrated 
hydrochloric  acid  was  treated  with  potassium  chlorate, 
when  a  compound,  styled  alolsol  tetrachloride,  C11H4G403, 
was  obtained.  This  substance  is  slightly  soluble  in  alcohol 
and  ether,  insoluble  in  water.  It  is  soluble  in  a  warm 
solution  of  sodium  carbonate,  in  cold  ammonia,  and  in  cold 
dilute? caustic  alkalis.  It  melts  at  267-7°— 268-9°  C. 
(corr.  ),\  and  volatilises  perceptibly  at  a  somewhat  higher 
temperature.     With  cold  nitric  acid,  quinone  perchloride 


is  produced.  When  treated  with  acetyl  chloride,  acetyl- 
aloesd  tetrachloride,  CnH3(C2H30)Cl4b3,  is  produced, 
which  crystallises  in  prisms,  and  melts  at  125°  C.  (corr.). 
Aloisol  tetrachloride  can  be  reduced  by  zinc  and  acetic 
acid  to  hydroaloesol  biefdoride,  CuHgCUO^  which,  when 
crystallised  from  acetic  acid,  forms  fine,  colourless  micro- 
scopic needles,  melting  at  275°  C.  (corr.).  With  acetic 
anhydride  it  forms  a  colourless  acetyl  derivative,  and  with 
acetyl  chloride  a  yellow  compound,  both  of  which  melt  at 
150°— 151°  C.  (corr.).— F.  Shdn. 

Salicylic  acid  from  methyl  salicylate ;  Separation  of  — « — , 
and  the  hydrolysis  of  the  ester.  H.  D.  Gibbs.  Philippine 
J.  Science,  1908,  3,  101—109. 

The  following  process  is  recommended  for  the  separation 
and  determination  of  salicylic  acid  and  methyl  salicylate 
in  cases  where  these  two  substances  occur  together  in  foods 
and  drugs.  The  sample  under  investigation  is  rendered 
strongly  alkaline  to  Congo-red  by  the  addition  of  N/1 
solution  of  sodium  bicarbonate  ;  if  the  mixture  be  not 
homogeneous,  the  aqueous  layer  is ,  separated  and  the 
process  repeated  until  the  residue  has  been  extracted 
thoroughly.  The  aqueous  solution  containing  the  salicylic 
acid  is  then  extracted  several  times  with  chloroform  to 
remove  any  small  amount  of  methyl  salicylate  present,  and 
is  next  acidified  with  sulphuric  acid  and  extracted  in  the 
usual  way  to  separate  and  determine  the  salicylic  acid. 
The  ester  is  separated  from  the  sample  by  extraction  with 
chloroform ;  in  the  case  of  oil  emulsions  the  ester  is  best 
separated  by  steam  distillation  from  a  sulphuric  acid 
solution.  After  saponification,  the  solution  is  heated  until 
all  the  chloroform  has  been  removed,  then  diluted  to  a 
known  volume,  and  the  salicylic  acid  determined  in  an 
aliquot  portion.  It  is  shown  that  both  natural  and 
synthetic  methyl  salicylate,  when  used  in  foods  and  drugs, 
may  give  rise  to  the  presence  of  salicylic  acid,  first,  as  an 
impurity  in  the  ester ;  secondly,  through  hydrolysis. 
Salicylic  acid  may  be  titrated  directly  in  the  ester  by  means 
of  alkali  solutions,  using  Congo-red  as  an  indicator ;  the 
author  found  from  a  mere  trace  to  0-025  per  cent,  of  free 
salicylic  acid  in  various  samples  of  the  ester.  It  is  better 
to  use  a  solution  of  sodium  bicarbonate  for  the  titration,  as 
sodium  hydroxide  hydrolyses  the  ester  slowly  under  the 
conditions  of  the  titration.  The  hydrolysis  eventually 
becomes  complete  in  about  24  hours  With  sodium  car- 
bonate, equilibrium  is  reached  in  about  one  month,  at  the 
point  where  all  the  normal  carbonate  has  been  converted 
into  the  bicarbonate. — W.  P.  S. 

Glycerol ;    Aldehydic  impurities  in .     G.   F.    Bergh. 

Svenk.  Farm.  Tidskr.,   1908,  [15],  385—392.     Apoth.- 

Zeit.,  1908,  23,  689. 
The  impurities  to  which  the  reducing  properties  of  the 
bulk  of  the  better  qualities  of  commercial  glycerols  are  due, 
are  derived  from  acrolein.  Glycerol  and  acrolein,  accord- 
ing to  the  author,  unite  in  equimolecular  proportions,  and 
the  compound  formed,  he  believes  to  possess  the  characters 
of  acetal,  and  accordingly  «he  names  it  glycerolacrylal. 
It  does  not  reduce  Fehling's  solution,  and  only  slightly 
reduces  ammoniacal  silver  nitrate.  It  is  slowly  dissociated 
by  water,  more  rapidly  on  warming,  and  by  dilute  acids. 
It  has  but  little  odour.  Its  presence  may  be  detected  with 
fuchsine  sulphite  solution,  or  by  the  reducing  action  on 
Fehling's  solution,  obtained  after  liberating  the  acrolein 
by  careful  warming  with  dilute  sulphuric  acid. — J.  O.  B 

Methyl  alcohol ';    Detection  of  small  quantities  of in 

the  presence  of  ethyl  alcohol.  L.  E.  Hinkel.  Analyst, 
1908,  33,  417—419. 
As  traces  of  formaldehyde  are  invariably  produced  by  the 
oxidation  of  pure  ethyl  alcohol,  it  is  almost  impossible 
to  detect  small  quantities  of  methyl  alcohol  in  ethyl  alcohol 
by  any  oxidation  process  ;  when,  however,  not  less  than 
5  per  cent,  of  methyl  alcohol  is  present,  a  definite  result 
may  be  obtained,  the  following  process  being  the  most 
satisfactory  one  : — One  c.c.  of  the  mixed  alcohols  is  placed 
in  a  small,  round-bottomed  distilling  flask  and  the  oxidising 
agent  is  added  ;  if  ammonium  persulphate  is  used,  0-8'grm. 
of  the  salt  is  added,  followed  by  3  c.c.  of  dilute  sulphuric 
acid    (1 :  5),    or,    in    the   case    of   potassium   bichromate, 


1176 


Cl.  XX.— FiXE  CHEMICALS,  ALKALOIDS,  ESSENTIAL  OILS,  &  EXTRACTS.       [Dec.  16,  1908. 


1-5  grras.  of  the  salt  and  1-5  grms.  of  pure  sulphuric  acid. 
In  either  case,  the  mixture  is  diluted  with  water  to  20  c.c, 
and  then  distilled,  the  distillate  being  collected  in  test-tubes 
in  five  separate  portions  of  2  c.c.  The  first  two  portions, 
which  will  contain  all  the  acetaldehyde  (when  an  aqueous 
solution  of  acetaldehyde  and  formaldehyde  is  distilled,  the 
whole  of  the  acetaldehyde  distils  over  before  the  form- 
aldehyde), may  be  rejected.  To  each  of  the  remaining 
portions  a  few  drops  of  0-5  per  cent,  solution  of  morphine 
hydrochloride  are  added,  and  concentrated  sulphuric  acid 
is  poured  into  each  test-tube  so  as  to  form  a  layer  at  the 
bottom.  In  the  presence  of  formaldehyde  a  violet  ring 
will  be  formed  at  the  junction  of  the  two  liquids.  The 
coloration  yielded  by  a  mixture  containing  5  per  cent,  of 
methyl  alcohol  is  very  decided  and  cannot  be  mistaken  for 
the  faint  reaction  yielded  by  pure  ethyl  alcohol. — W.  P.  S. 

Methyl  alcohol ;  Conversion  of into  formaldehyde,  and 

preparation  of  formalin.  IV.  E.  Orlow.  J.  Russ. 
Phys.-Chem.  Ges.,  1908,  40,  796—799.  Chem.  Zentr., 
1908,  2,  1499—1500. 
In  continuation  of  his  previous  work  (this  J.,  1908,  139, 
419,  957),  the  author  has  devised  a  "  contact  igniting  body," 
the  use  of  which  does  away  with  the  necessity  of  heating  the 
tube  containing  the  catalyser  at  the  beginning  of  the  pro- 
cess. Pieces  of  pumice  are  impregnated  with  a  solution  of 
chloroplatinic  acid  or  ammonium-palladium  chloride,  and 
ignited,  whereupon  finely-divided  platinum  or  palladium 
is  deposited  in  the  pores  of  the  pumice.  In  contact  with 
this  material  the  mixture  of  methyl  alcohol  vapour  and  air, 
previously  heated  to  100°  C,  ignites  and  itself  heats  the 
copper  gauze  catalyser  to  incandescence.  The  purification 
of  the  formalin  from  methyl  alcohol  is  effected  more  advan- 
tageously, if  a  rectifying  apparatus  be  used  in  place  of  the 
water-condenser  previously  recommended. — A.  S. 

Ether  ;   Oxidation  of by  contact  substances.     E.  Orlow. 

J.  Russ.  Phys.-Chem.  Ges.,  1908,  40,  799—800.     Chem. 

Zentr.,  1908,  2,  1500. 
By  the  use  of  a  "  contact  igniting  body  "  (see  preceding 
abstract)  and  a  copper  wire  gauze  catalyser,  a  mixture  of 
ether  vapour  and  air,  previously  heated  to  100°  G,  is 
oxidised  to  acetaldehyde  and  formaldehyde.  The  oxida- 
tion of  ethyl,  propyl,  isobutyl,  and  amyl  alcohols  can  also 
be  effected  if  the  mixture  of  ether  vapour  and  air  be  first 
passed  through  the  apparatus  until  reaction  takes  place, 
and  then  (he  alcohol  vapour  mixed  with  air  bo  intro- 
duced.— A.  S. 

Bismuth   hydroxide.     O.    Raubenheimer.     Amer.    Pharm. 

Assoc.  :  Amer.  Drugg.,  1908,  53,  251—252. 
.100  gums,  of  bismuth  subnitrate  are  suspended  in  200  c.c. 
of  distilled  water  and  dissolved  by  the  addition  of  225  c.c. 
of  nitric  acid.  The  solution  is  filtered  through  absorbent 
cotton  into  5000  c.c.  of  distilled  water,  previously  acidified 
with  50  c.c.  of  nitric  acid.  One  litre  of  ammonia  solution 
(10  per  cent.)  is  mixed  with  12  litres  of  distilled  water  and 
the  acid  bismuth  solution  is  added  quickly  to  it.  The 
vessels  which  contained  the  bismuth  solution  and  the 
filter  are  then  washed  with  25  c.c.  of  nitric  acid  diluted 
with  1  litre  of  distilled  water,  these  washings  being  added 
to  the  mixture,  the  reaction  of  which  should  be  distinctly 
alkaline.  After  standing  for  6  hours,  the  precipitate  is 
washed  with  distilled  water  by  decantation,  then  collected 
and  dried  at  a  temperature  not  exceeding  60°  C.  If  the 
above  method  of  mixing  be  reversed,  or  if  the  excess  of 
ammonia  in  the  precipitating  liquid  be  not  maintained, 
more  basic  compounds  and  not  true  trihydrated  bismuth 
oxide  will  be  obtained.     J.  O.  B. 

Mirriiri/;     Volumetric  determination  of by  the  thio- 

cyanate,  iodometric,  and  acidimetric  methods.  E.  Rupp. 
Bee  XXIII. 

Patents. 

Organic  ether  [ester]  ;    Method  of  preparing  an  ■ and 

the  application  thereof  to  the  preparation  of  nitrocellulose 
solutions  and  ceUidoid.  O.  L.  A.  Dubosc,  Rouen, 
Prance.  Eng.  Pat.  413,  Jan.  7,  1908.  Under  Int. 
Gonv.,  Jan.  8,  1907. 

I  hi:     liquid    product    obtained,    together    with     pinene 

hydrochloride,    on    treating    turpentine    oil  with    hydro- 


chloric acid,  is  heated  at  100° — 110°  C.  with  an  alkali  formate 
in  presence  of  excess  of  formic  acid.  An  ester  is  thus 
formed,  which  is  insoluble  in  formic  acid,  and  can  there- 
fore be  separated  from  the  reaction  product.  It  is  a 
liquid  boiling  at  about  210°  G,  and,  when  mixed  with 
an  equal  volume  of  alcohol,  dissolves  nitrocellulose  in 
sufficient  quantity  to  enable  it  to  be  used  in  the  preparation 
of  celluloid.— T.  F.  B. 

Camphor  ;   Process  of  making .     J.  Hertkorn,  Berlin. 

U.S.  Pat.  901,708,  Oct.  20,  1908. 

A  solution  of  cupric  chloride  and  ferric  chloride  is  added 
to  a  hypochlorite  solution,  and  the  product  is  mixed  with 
borneol,  which  is  thereby  oxidised  to  camphor.  Ferric 
chloride  may  be  replaced  by  another  salt  of  a  "  metal 
of  the  sulphide  of  ammonium  group,"  and  cupric  chloride 
by  a  salt  of  a  "  metal  of  the  sulphide  of  hydrogen  group." 

— T.  F.  B. 

Iodine  products  ;   Process  of  making .     J.  Hertkorn, 

Berlin.     U.S.  Pat.  901,709,  Oct.  20,  1908. 

An  aldehyde  and  a  ketone  are  condensed  by  means   of 
alkali,     and     the     reaction     product     is    warmed     with 
"  benzin "    and    heated    with    a    substance    which    will 
|   liberate  iodine  when  heated. — T.  F.  B. 

j    Iron  preparation  ;  Process  for  the  production  of  an  organic 

soluble .     W.  Jagelki,  Assignor  to  the  Firm  of  Dr. 

Degen  und  Kuth,  Diiren,  Germany.     U.S.  Pat.  902,234, 
Oct.  27,   1908. 

A  preparation  of  iron  salts  and  the  fluid  extract  of 
rhubarb  roots  containing  hydroxymethylanthraquinone 
is  obtained  by  extracting  coarsely  cut  rhubarb  roots  by 
percolation,  filtering  the  extract,  and  adding  a  solution 
of  an  iron  salt  to  the  filtrate.  The  precipitate  so  formed 
is  filtered  off,  mixed  with  mannitol,  and  the  mixture 
dissolved   in   a   solution   of  caustic   alkali. — G.  W.  McD. 

Preparation  rich  in  lecithin,  or  lecithin,   cholesterol,  and 

a  fatty  oil ;  Process  for  obtaining  a .     C.  A.  Fischer. 

Fr.  Pat,  390,683,  May  30,  1908. 

Animal  or  vegetable  substances  rich  in  lecithin  are 
extracted  in  the  cold  by  means  of  volatile  esters  of  fatty 
acids,  thus  removing  the  cholesterol  and  the  fatty  oils, 
leaving  a  product  rich  in  lecithin,  and  also  containing 
albumin  :  to  obtain  lecithin  from  this,  it  is  extracted 
with  the  fatty  ester  at  a  higher  temperature,  the  lecithin 
crystallising  out  in  a  pure  state  on  cooling:  the  lecithin 
may  also  be  extracted  by  means  of  boiling  ethyl  alcohol. 
The  first  extract  obtained  is  distilled  in  vacuo  to  remove 
the  ester  ;  the  residue,  containing  fatty  oil  and  choles- 
terol, is  cooled  to  15°  C,  when  the  cholesterol  separates 
out,  and  is  purified  by  crystallisation  from  benzene. 
It  is  stated  that  the  yields  from  100  kilos,  of  egg  yolk 
are  9  to  10  kilos,  of  pure  lecithin,  1*3  to  1-75  kilos,  of  pure 
cholesterol,  and  25  kilos,  of  fatty  oil. — T.  F.  B. 

I    Gudiacol  carbonate  ;    Preparation  of    salts  of  the   mono- 

and  disulphonic  acids  of .     A.  Einhorn.     Fr.  Pat. 

391,601,  June  24,  1908.  Under  Int.  Conv.,  June  26, 
1907. 
Two  molecules  of  a  guaiacol-sulphonate  or  equimolecular 
proportions  of  guaiacol  and  a  guaiacol-sulphonato  are 
treated  with  phosgene  in  presence  of  alkalis  or  similar 
bases.  For  instance,  phosgene  is  introduced  into  a  cooled 
solution  of  5  grms.  of  potassium  guai'aeolsulphonate 
and  3  grms.  of  potassium  hydroxide  in  27  grins,  of  water 
until  an  acid  reaction  is  produced,  and  the  potassium 
guaiacol- carbonate -disulphonate  which  separates,  is 
purified  in  the  usual  manner. — J.  F.  B. 

Qlyoxylic  esters ;    Preparation  of by   reduction   of 

oxalic   esters.     Farbenfabr.    vorm.    F.    Bayer    und    Co 
tier.   Pat.  201,895,  Juno  1,  1907. 

I'm, ikk  most  dibasic  acids,  oxalic  acid  can  be  readily 
reduced  to  glyoxylic  acid  (in  the  form  of  esters)  by  means 
of  sodium  amalgam.  For  example,  300  grms.  of  diethyl 
oxalate  dissolved  in  300  c.c.  of  alcohol,  aro  reduced  in 
40    minutes    by    means   of    1,000 grms.     of    3    per   cent. 
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sodium  amalgam,  the  mixture  being  kepi  cool:  the 
product  is  mixed  with  a  cold  alcoholic  solution  of  oxalic 
acid  (about  63  grins,  in  150 — 200 0.0. ),  and  warmed 
on  the  water  bath.  The  sodium  oxalate  i<  filtered  off, 
ami   the   filtrate  distilled   in   rucuo  and   fractionated. 

— T.  F.  B. 

PhenolsiUphonir  acids  ;  Separation  of  a  mixture  of  o- 
and  p-  — — .  J.  Ohermiller.  Gar.  Pat.  202, If 8, 
July  12,  1907. 
The  sulphonation  product  of  phenol  is  diluted  with  water, 
the  excess  of  sulphuric  acid  is  neutralised  b}r  means  of 
calcium  carbonate,  and  the  sulphonic  acids  are  converted 
into  their  salts  by  addition  of  the  necessary  quantity 
of  barium  or  magnesium  oxide  or  carbonate.  When 
barium  carbonate  is  employed,  its  addition  is  continued 
until  no  blue  reaction  is  produced  with  "  Congo,"  the 
solution  is  then  evaporated  until  some  needle-shaped 
crystals  of  the  p-phenolsulphonate  separate  out,  as  well 
as  the  nodular  mass  of  the  o-sulphonate,  on  cooling 
(this  occurs  when  the  solution  is  at  20°— 25°  B.).  On 
addition  of  cold  water,  the  p-salt  is  again  dissolved,  and 
the  o-salt  is  separated.  The  solution  is  evaporated  to 
about  30°  B.,  when  magnesium  sulphate  is  added,  and 
the  mono-magnesium  salt  of  the  p-sulphonic  acid  is 
filtered  off.— T.  F.  B. 

o-Dihyd roxy phe nyhthanol methylamine  [adrenine]  ;    Prepar- 
ation of  the  hydrochloride  of in  crystalline  form. 

Farbwerke  vorm.  Meister,  Lucius,  und  Bruning.  Ger. 
Pat.  202,169,  Sept.  21,  1907, 
Thb  hydrochloride  of  o-dihydroxyphenylethanolmethyl- 
amine  (adrenine)  is  obtained  in  a  crystalline  condition 
by  dissolving  the  synthetic  base  in  the  calculated  quantity 
of  an  alcoholic  solution  of  hydrochloric  acid;  the  salt 
crystallises  out  after  some  time,  the  crystallisation  being 
assisted  by  agitating  the  solution.  The  salt  melts  at 
157°  C,  and  is  readily  soluble  in  water,  giving  neutral 
solutions.— T.  F.  B. 

Bismuth-tannin   compound,  approximating  in   composition 

to  bismuth  ditannate  ;    Preparation  of  a .     Chem. 

Fabr.  von  Hevden,  A.-G.  Ger.  Pat.  202,244,  Jan.  15, 
1908. 
The  bismuth-tannin  compound  of  the  approximate 
composition,  BiOH.(C14H909)2  (see  Ger.  Pat.  172,933; 
this  J.,  1907,  114),  can  be  obtained  by  the  action  of  normal 
bismuth  salts  on  tannin  salts  at  the  ordinary  temperature, 
or  by  precipitating  an  aqueous  solution  of  tannin  by 
means  of  a  solution  of  bismuth  nitrate,  e.g.,  in  acetic 
acid.— T.  F.  B. 

Santalol  ethers  ;   Process  for  preparing .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.     Ger.  Pat.  202,352,  March  17, 

1907. 
Sastalol  ethers  are  obtained  by  treating  santalyl  halides 
with  metal  alcoholates  or  with  alcoholic  solutions,  or  by 
treating    santalol    or    sandal-wood    oil    with    alkylating 
agents.     (See  also  this  J.,  1907,  1254).— T.  F.  B. 

Micro-organisms ;    Preparation  of   dead in   a   dry 

condition.  L.  Sarason.  Ger.  Pat.  202,406,  May  1, 
1907. 
In  ordertokill  micro-organisms, without  appreciably  altering 
the  chemical  character  of  the  cell  contents,  they  are 
distributed  in  the  form  of  a  very  thin  layer  on  a  heated 
(110° — 120'  C.)  metal  surface,  e.g.,  on  a  rotating  cylinder. 
In  this  way  the  mass  is  rapidly  dried  ;  the  residue  is 
quickly  removed  from  the  hot  surface  by  a  scraper. 
Yeast  when  treated  by  this  process  yields  a  residue 
which  can  be  used  for  the  preparation  of  an  alimentary 
product  rich  in  lecithin,  of  extracts,  or  of  lecithin  or  other 
substances  for  therapeutic  or  technical  purposes. — A.  S. 

Preparations  containing  arsenic  in  colloidal  form  ;   Process 

for  preparing .     Chem.  Fabr.   von  Heyden.     Ger. 

Pat.  202,561,  July  19,  1907. 
Soluble  preparations  containing  arsenic  in  colloidal 
form  are  obtained  by  reducing  arsenic  compounds  in 
alkaline  solution,  in  presence  of  a  suitable  colloid. 
Phenol  derivatives,  such  as  pyrogallol  or  p-aminophenol, 
are  mentioned  as  the  best  reducing  agents  for  the  process. 

— T.  F.  H. 


1     Preparation  for  the  treatment  of  tuberculosis  ;  Manufacture 

of  a •     E.   Klebs.     Ger.   Pat.   202,799,   Sept.    10, 

1907. 
Dried  tuberculosis  bacilli,  from  which  the  fat  has  been 
removed,  are  digested  with  "  strong  glycerin  "  at  37°  C. 
for  several  months.  The  residue  is  liltered  off  and 
extracted  with  distilled  water.  The  solution  is  freed  from  a 
deleterious  albumose  which  is  present,  by  treatment  with 
an  acetio  acid  solution  of  sodium-bismuth  iodide,  and 
after  filtering,  the  active  constituent  of  the  solution  is 
precipitated  with  a  mixture  of  alcohol  and  ether  (8  :  1). 
The  precipitate  is  dried  at  37°  C.  and  dissolved  in 
"  physiological  sodium  chloride  "  to  give  a  1  per  cent, 
solution. — A.  S. 

(Juinine    and    cinchonine    salts    of    p-aminophenylarsinic 

acid ;     Preparation    of .     Verein.    Chem.    Werke 

A.-G.     Ger.  Pat.  203,081,  April  24,  1907. 
Four  kilos,  of  quinine  hydrochloride  are  dissolved  in  water, 
and  treated  with   an  aqueous  solution  of   3-1   kilos,    of 
sodium    p-aminophenylarsinate.     The    new    quinine    salt 
soon    separates,    the    yield    being    nearly    quantitative. 

1    It  forms  white  needles,   m.pt.   202°  C,  soluble  in  warm 

!  methylated  spirit,  and  also  in  water  (1  :  635),  "  physio- 
logical sodium  chloride  solution"   (1:534),   and  in  a   1 

[  per  cent,  solution  of  glycerol  (1  :  133).  The  cinchonine 
salt  obtained  in  an  analogous  manner,  melts  at  180°  C. 
It  is  stated  that  these  new  salts  are  more  resistant  to  heat 
than  the   inorganic   salts   of   p-aminophenylarsinic   acid, 

:    e.g.,  atoxyl,  and  hence  can  be  sterilised  in  an   autoclave. 

— A.  S. 

Borneol  from  isoborneol ;   Process  for  manufacturing . 

Dr.  Schmitz  und  Co..  Ges.m.b.H.,  Dusseldorf,  Germanv. 
Eng.  Pat.   24,806,  Nov.   8,   1907.     Under  Int.  Conv., 
Nov.   15,   1906. 
|    See  Fr.  Pat,  383,419  of  1907  ;  this  J.,  1908,  356.— T.  F.  B. 

Isoborneol ;      Process     for     manufacturing .       Dr. 

Schmitz    und    Co.,    Dusseldorf,    Germany.     Eng.    Pat. 

28,028,   Dec.    19,    1907.     Under   Int.    Conv.,    Dec.    19, 

1906. 
See  Fr.  Pat,  385,341  of  1907  ;  this  J.,  1908,  591.— T.  F.  B. 

I    Borneol  esters  ;     Process  of  producing .     E.    Bergs, 

Assignor  to  Badische  Anilin  und  Soda  Fabrik,  Ludwigs- 
hafen  on  Rhine,  Germany.  U.S.  Pat.  903,047,  Nov.  3, 
1908. 

S,EE  Eng.  Pat.  6606  of  1906  ;   this  J.,  1906,  495.— T.  F.   B. 

Tobacco    ste7ns    and    other    tobacco    material ;     Treatment 

of for    recovery   of   valuable   constituents.     P.    A. 

Newton,  London.  From  The  Kentucky  Tobacco 
Products  Co.,  Jefferson,  Ky.,  U.S.A.  Eng.  Pat, 
28,536,  Dec.   28,   1907. 

See  Fr.  Pat,  385,837  of  1907  ;  this  J.,  1908,  644.— T.  F.  B. 
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Organic    sulphur    compounds    as    substitutes    for    sodium 
thiosulphate  in  combined  toning  and  fixing  baths  ;    Use 

of .     A.  and  L.  Lumiere  and  A.  Sevewetz.     Monit. 

Scient.,  1908,  22,  725—727. 
The  only  two  organic  sulphur  compounds  which  have  been 
found  suitable  as  possible  substitutes  for  sodium  thio- 
sulphate in  combined  toning  and  fixing,  are  thiourea  and 
thiosinamine  (allylthiourea).  An  advantage  obtained  by 
their  use  is  that  the  use  of  lead  salts  is  avoided.  On  the 
other  hand,  owing  to  their  slight  solubility,  only  dilute 
solutions  can  be  employed.  Their  compounds  with  silver 
chloride  are  more  stable  towards  acids  but  less  so  towards 
alkalis  than  those  with  sodium  thiosulphate.  These  facts, 
as  well  as  their  high  price,  lead  the  authors  to  conclude 
that  no  advantages  result  from  their  use  for  the  purpose  of 
combined  toning  and  fixing. — T.  F.  B. 
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Patents. 

Toning  reagents  and  processes  for  toning  photographic 
prints.  H.  E.  Smith,  London.  Ene.  Pat.  22,218,  Oct.  8, 
1907. 

Photographic  prints  on  bromide  or  "  gaslight "  papers 
are  bleached  {e.g.,  by  a  solution  of  potassium  ferricyanide 
and  potassium  bromide)  and  then  immersed  in  a  solution 
of  ammonium  thiomolybdate.  This  may  be  replaced  by 
an  analogous  salt  in  which  the  ammonium  is  wholly  or 
partially  replaced  by  a  metal ;  thiotungstates  may  also 
be  used.     (See  this  J.,  1908,  833.)— T.  F.  B. 

Photographic  colour  screen  plates  ;    Manufacture  of . 

H.  W.  H.  Palmer,  London.     Eng.  Pat,  22,228,  Oct.  9, 
1907. 

The  colour  screen  between  the  support  and  the  emulsion 
in  plates  for  direct-colour  photography,  is  formed  of 
extremely  fine  fluxes  intensely  stained  by  means  of 
metallic  oxides  to  the  desired  colours.  The  plates  coated 
with  the  fluxes  may  be  fired  in  a  kiln  to  produce  a  trans- 
parent glaze,  if  desired,  before  applying  the  emulsion.  The 
fluxes  consist  of  silica,  minium,  and  borax,  stained  by 
cobalt  oxide  for  blue,  oxides  of  copper  or  chromium  for 
green,  ferric  oxide  with  cobalt,  copper,  or  chromium  for 
red,  ferric  oxide  or  lead  chromate  for  yellow  or  orange, 
and  gold  and  stannic  oxide  for  magenta  or  pink. — T.  F.  B. 

Photoqraphic  plates  ;    Flexible .     M.   Hansen,   Paris. 

Eng.  Pat.  8875,  April  23,  1908. 

A  layer  of  dextrin,  resin,  glue,  etc.,  is  interposed  between 
the  emulsion  and  the  flexible  support ;  negatives  made  on 
such  plates  are  said  to  be  free  from  halation,  and  the 
intermediate  layer  serves  to  disperse  the  shadows  usually 
produced  in  printing  through  negatives  on  a  basis  of  fabric 
or  similar  material. — T.  F!  B. 

Polychromatic  screens  for    the  production  of    photographs 

in   natural    colours ;     Method,   of    producing .     J. 

Szczepanik,    Weisser    Hirsch,     Germany.     Eng.     Pat. 
17,065,  Aug.  13,  1908.     Under  Int.  Conv.,  Aug.  14,  1907. 

Polychromatic  screens  are  prepared  by  applying  to  a  sub- 
stratum, vehicles  stained  with  dyestuffs  which  have  less 
affinity  for  the  vehicle  than  for  the  substratum,  so  that 
the  dyestuffs  migrate  to  the  latter.  For  example,  three 
gelatin  films  may  be  stained  with  basic  dyestuffs  of  the 
three  desired  colours  ;  they  are  then  dried  and  powdered, 
and  the  powders  moistened  and  applied  to  a  collodion 
film  mounted  on  glass,  etc.,  the  gelatin  being  subsequently 
removed  by  washing.  Several  variations  of  the  above 
process  are  described  in  the  specification. — T.  F.  B. 

Photographic  plates.  Bremer  Trockenplatten  Fabrik  B. 
Klatte.  Fr.  Pat.  390,572,  May  26,  1908.  Under  Int. 
Conv.,  Feb.  22,  1908. 

The  emulsion  is  applied  to  a  sheet  of  glass,  celluloid,  etc., 
deeply  coloured,  e.g.,  green,  by  means  of  chromium  salts, 
to  prevent  halation.  Chromic  oxide  or  chromium  salts  may 
also  be  added  to  the  emulsion. — T.  F.  B. 

Photography  in  colours  ;    Process  of .     M.  Ratignier 

and  H.  Pervilhac  et  Cie.     Fr.  Pat.  391,785,  Sept.  5,  1907. 

A  film  for  producing  photographs  in  colour  is  obtained 
by  incorporating  in  the  film,  during  its  manufacture,  a 
web  of  threads  of  suitable  colours  ;  or  the  basis  of  the  film 
itself  may  consist  entirely  of  the  coloured  threads  joined 
together  by  suitable  means,  e.g.,  artificial  silk  threads  may 
be  used.  A  suitable  apparatus  is  described  in  the  speci- 
fication.—T.  F.  B. 

Photographic  printing  in  black  and  in  colour  ;    Process  of 

.     F.  W.  Donisthorpe.     Fr.  Pat.  391,874,  May   19, 

1908.     Under  Int.  Conv.,  June  15,  1907. 

See  Eng.  Pat.  13,874  of  1907  ;  this  J.,  1908,  140.— T.  F.  B. 

Nitromethane  as  solvent  for  acetyl  cellulose  and  nitrocellulose 
tier.  Pat.  201,907.     See  XIX. 


XXn.— EXPLOSIVES,  MATCHES,  &c. 

Poisoning  by  chromium  in  industrial  operations.     Lewin. 
See  XVIII5. 

Patents. 

High-explosive  compounds  ;      Method  of  producing  . 

P.  Wheeler,  Chester,  Pa.,  Assignor  to  The  E.  I.  du 
Pont  de  Nemours  Powder  Co.,  Wilmington,  Del.  U.S. 
Pat.  901,504,  Oct.  20,  1908. 

An  organic  nitro-  compound,  solid  at  the  ordinary  tempera- 
ture, is  melted  and  added  to  ammonium  nitrate,  and  the 
two  are  mixed  together  at  a  temperature  between  "  230°  F. 
and  the  melting  point  of  ammonium  nitrate." — A.  S. 

Explosives ;       Machine    for    mixing .     H.    Auchu, 

Emporium,  Pa.  U.S.  Pats.  902,464  and  902,465, 
Oct.  27,  1908. 

(1).  The  pan  in  which  the  explosive  is  mixed  by  means 
of  rotating  arms,  can  be  raised  and  lowered  by  means 
of  a  ratchet  wheel  connected  to  an  eccentric.  The  pan 
and  its  contents  are  counterpoised  by  a  set  of  weights. 
It  is  thus  possible  to  move  the  pan  very  easily  and  without 
any  jarring.  (2).  It  is  raised  and  lowered  by  means 
of  a  hydraulic  ram. — G.  W.  McD. 

Explosives ;       Process    of    producing    .     E.    Steele, 

Pennrhyndeudraeth,  England.  Assignor  to  M.  S.  von 
Goltzheim,  New  York.     U.S.  Pat.  902,619,  Nov.  3, 1908. 

A  powdered,  readily  oxidisable,  organic  substance, 
insoluble  in  water,  but  soluble  in  alcohol,  is  mixed  with 
a  powdered  inorganic  oxidising  agent,  and  the  mixture 
is  sprayed  with  "  a  solution  of  alcohol  and  castor  oil " 
to  dissolve  the  organic  substance.  The  alcohol  is  then 
expelled,  leaving  the  castor  oil  together  with  the  organic 
oxidisable  substance  as  a  plastic  waterproof  coating  upon 
the  particles  of  the  inorganic  oxidising  agent. — A.  S. 

Explosive  especially  suitable  for  charging  shells  and  torpedos  ; 
Preparation  of  from  trinitrotoluene  and  oxygen- 
carriers.  J.  Rudeloff  and  A.  and  W.  Allendorff.  Ger. 
Pat.  201,306,  Sept.  29,  1906. 

The  specific  gravity  of  the  mixture  of  trinitrotoluene  and 
an  oxygen- carrier  is  increased  to  as  much  as  2-5,  by 
using  as  binding  agent  a  "  gelatin "  prepared  from 
a  nitrohydrocarbon  and  nitrocellulose.  A  suitable  mixture 
consists  of  18  parts'7" of  "  gelatinised "  dinitrotoluene, 
14  parts  of  trinitrotoluene,  60  parts  of  potassium  chlorate, 
and  8  parts  of  lead  nitrate.  The  trinitrotoluene  is  mixed 
with  the  "  gelatin,"  heated  slowly  to  82°  O,  and  then 
the  potassium  chlorate  and  lead  nitrate  added. — A.  S. 

Shells  and  mines  ;      Mixtures  for  filling ,   also  for 

smokeless  powders  and  explosives  for  blasting  purposes. 
Westfalisch  -  Anhalt.  Sprengstoff  A.-G.  Ger.  Pat. 
203,190,  Jan.  26,  1907. 

Dinitro-dialkyloxamides  are  employed,  either  alone 
or  in  conjunction  with  other  explosives  or  components, 
for  shells  and  military  mines,  and  also  for  smokeless 
and  blasting  powders. — T.  F.  B. 

Matches ;       Preparation    of    headless .     W.    Wittig. 

Ger.  Pat.  201,170,  June  14,  1907. 

The  match  composition,  to  which  ammonium  oxalate 
has  been  added  (see  following  abstract),  is  spread  over 
the  ends  of  the  match-sticks,  the  latter  being  fastened 
together  in  a  bundle.  The  bundle  is  then  unfastened 
so  that  the  coated  ends  of  the  sticks  spring  apart,  and 
the  matches  are  dried.  The  ammonium  oxalate  forms  a 
protecting  skin  over  the  coated  ends  of  the  matches, 
preventing  accidental  ignition. — A.  S. 

Matches  ignitinq  on  any  rubbing  surface  ;  Preparation  of 
.     W.  Wittig.     Ger.  Pat.  201,520,  Nov.  6,  1907. 

\< in  poisonous  strike-anywhere  matches  frequently  ignite 
when  being  dried  after  dipping,  and  also  when  packed  in 
boxes.  In  order  to  overcome  this  defect,  ammonium 
oxalate  is  added  to  the  match  composition.  On  drying 
tho  matches,  tho  ammonium  oxalate' [forms  on  the  match- 
heads  a   protecting  layer,  which  prevents  ignition  during 
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drying  and  packing,  but  is  easily  destroyed  when  the 
match-heads  are  rubbed  on  a  rough  surface. — A.  S. 

Matches  ;  Preparation  of  headless .     Deutsch-Danische 

Patent-Ziindholzfabr.,  G.m.b.H.       Or.     Pat.     201,521. 
Jan.  28,  1908 

The  match  sticks  are  Gist  immersed  in  water  to  a  suitable 
depth,  and  when  saturated,  are  removed,  inverted,  and 
then  immersed  in  the  solution  of  the  igniting  composition. 
The  latter  impregnates  only  that  portion  of  the  wood 
which  has  not  Wen  saturated  with  water. — A.  S. 

Segregation    [Drying    matches]:       Method   of .       A. 

Junghans,  Schramberg,  Germany.      U.S.  Pat.  903,725, 
Nov.   10,  190S. 

See  Ger.  Pat.  102,696  of  1904  ;  this  J.,  1906,  59.— T.  F.  B. 

Centrifugal  machine  for  nitrating,  eic.     Ger.  Pat.  202,489. 
See  I. 

Nitromethane  as  solvent  for  acetidcellulose  and  nitrocellulose. 
Ger.  Pat.  201.907.     See  XIX. 


XXIII.— ANALYTICAL   CHEMISTRY. 

APPARATUS. 

Patent. 

Nitroeolorimeter ;  Differential  with  ascending  dis- 
tribution of  liquid,  suitable  for  the  commercial  and  legal 
analysis  of  [determination  of  nitrate  and  nitrite,  in] 
mineral  waters  and  wines.  G.  FTyvert.  Fr.  Pat. 
390,863.  Aug.  10,  1907. 

The  apparatus  is  double  U-shaped  and  the  two  arms  are 
connected,  by  fine  capillary  tubes  provided  with  taps, 
to  the  middle  graduated  tube.  The  liquid  to  be  tested  for 
nitiate  or  nitrite  is  placed  in  one  arm  and  the  reagent 
{e.g.,  diphenylamine  sulphate)  in  the  middle  tube.  The 
reagent  is  slowly  allowed  to  flow,  by  opening  the  tap, 
into  the  liquid  to  be  tested  contained  in  one  arm,  and  the 
coloration  produced  at  the  junction  of  the  two  liquids 
noted,  and  compared  with  the  colour  produced  by  a 
standard  solution  in  the  other  arm  of  the  apparatus. 

— G.  W.  McD. 

INORGANIC—Q  U ANT  IT  AT  I VE. 

Capillarity  and  adsorption  ;  Studies  on ,  and  a  method 

for  determining   the   strength   of  dilute   mineral   acids. 
I.  Holmgren.     P>iochem.  Zeits.,   1908,  14,  181—208. 

If  a  drop  of  a  solution  of  hydrochloric  acid,  of  a  concentra- 
tion below  1  per  cent.,  be  allowed  to  fall  on  to  filter-  or 
blotting-paper,  the  water  impregnates  the  paper  for  a 
greater  distance  than  the  acid,  the  difference  being  more 
pronounced  the  weaker  the  acid.  The  phenomenon  can 
be  clearly  seen  if  the  paper  has  been  previously  impregnated 
with  a  suitable  indicator  such  as  "  Congo  red  "  :  in  this 
case,  a  blue  spot  surrounded  by  a  red  zone  will  be  obtained, 
the  size  of  the  latter,  which  represents  the  area  penetrated 
by  the  water  but  not  by  the  acid,  being  greater  the  weaker 
the  acid.  On  the  basis  of  these  observations,  the  author 
has  devised  a  method  by  which  the  percentage  strength 
of  weak  hydrochloric  acid  can  be  ascertained  fairly 
accurately  with  a  very  small  quantity  (0-05  c.c.)  of  liquid. 
Nitric,  sulphuric,  and  phosphoric  acids,  and  sodium 
hydroxide  behave  in  a  similar  manner. — A.  S. 

Alkalt  metals  ;    Separation  of  by  electrolysis.     J.  S. 

Goldbaum  and  E.   F.   Smith.     J.   Amer.   Chem.   Soc, 
1908.  30,  1705—1711. 

Former  work  on  the  electrolytic  determination  of  the 
alkali  and  alkahne-earth  metals  with  the  help  of  a  mercury 
cathode  and  rotating  silver  anode  (this  J.,  1907,  644  and 
1145)  has  been  extended  to  the  chlorides  of  ammonium, 
caesium,  rubidium,  and  lithium  with  satisfactory  results, 
and  it  is  found  possible  to  separate  one  metal  from  another 
by  suitably  arranging  the  voltage.  With  a  mixture  of 
sodium  and  potassium  chlorides,  for  instance,  sodium 
chloride  alone  is  decomposed  by  keeping  the  E.M.F. 
below  the  decomposition  value  of  potassium  chloride, 
and  it  is  suggested  that  the  separation  may  prove  useful 


for  the  determination  of  small  quantities  of  the  alkali 
metals  occurring  in  silicates.  The  other  alkali  metals 
(including  ammonium)  may  be  similarly  determined  in  the 
presence  of  each  other.  In  the  case  of  potassium  and 
ammonium  salts,  the  decomposition  values  lie  so  close 
together  that  attempts  at  separation  have  been 
unsuccessful. — F.  Sodn. 

Thallium  ;  Electrolytic  determination  of ,  and  probable 

existence  of  a  new  oxide  of  this  metal.  G.  Gallo  and  G. 
Cenni.  Atti  R.  Accad.  dei  Lincei,  Roma,  1908,  [5], 
17,  IL,  276—284.  Chem.  Zentr.,  1908,  2,  1634. 
Thallium  may  be  determined  electrolytically  as  oxide 
in  the  following  manner  (compare  Heiberg,  this  J.,  1903, 
1016).  A  weighed  quantity  of  thallous  sulphate  is 
dissolved  in  about  100  c.c.  of  water  in  a  Classen  dish, 
10  gims.  of  oxalic  acid  are  added,  and  the  solution  is 
electrolysed  at  the  ordinary  temperature  with  a  current 
0f  3 — i  volts  and  0-15 — 0-2  ampere.  A  platinum  disc 
is  used  as  cathode,  and  is  rotated  at  a  speed  of  about 
800  revolutions  per  minute.  The  thallium  is  deposited 
as  oxide  on  the  anode.  The^values  obtained,  when 
calculated  for  the  oxide,  T1203,  are  always  about  1  per 
cent,  too  high,  and  the  authors  conclude  that  the  deposit 
consists  of  a  new  oxide,  T1305  or  T1203,T102.  Li  agree- 
ment with  this  view,  it  was  found  that  the  deposit  when 
dissolved  in  dilute  hydrochloric  acid,  caused  the  evolution 
of  chlorine ;  from  the  solution  a  yellow  salt  of  the  com- 
position, T1C13,3T1C1,  was  isolated.— A.  S. 

Mercury ;    Volumetric  determination  of by  the  thio- 

cyanate,  iodometric,  and  acidimetric  methods.  E.  Rupp. 
Chem.-Zeit.,  1908,  32,  1077—1079. 
The  volumetric  determination  of  mercury  by  the  thio- 
cyanate  method  (this  J.,  1905,  350)  is  specially'applicable 
in  the  presence  of  nitric  acid  or  of  "  heavy  metals  "  and 
in  the  case  of  organic  mercury  compounds,  but  chlorine 
ions,  mercurous  salts,  and  nitrous  acid  must  be  absent. 
Titration  with  iodine  and  thiosulphate  (this  J.,  1906, 
1176,  and  1907,  948)  is  suitable  where  chlorine  ions  are 
present,  as  in  medicinal  preparations,  and  for  the  cyanide. 
The  author  now  puts  forward  a  third  method,  based  on 
acidimetry,  which  is  sometimes  to  be  preferred.  The 
solution  of  the  mercuric  salt  is  made  neutral  by  the  addition 
of  alkali  chloride,  followed  by  phenolphthalein  and 
sufficient  alkali  to  just  redden  the  solution,  and  then  an 
excess  of  N/4  or  N/2  potassium  cyanide,  sufficient  to 
produce  an  intense  red  colour,  is  added  and  th*  excess 
over  that  necessary  to  form  mercuric  cyanide,  is  titrated 
with  N/1  or  N/5  hydrochloricjor  sulphuric  acid,  using 
methyl  orange  as  indicator  (the  presence  of  the  phenol- 
phthalein in  no  way  interferes).  For  mercuric  chloride, 
direct  titration  with  potassium  cyanide  and  phencl- 
phthalein  is  allowable,  but  in  solutions  containing  much 
alkali  chloride,  as  obtained  with  mercuric  nitrate  and 
sulphate,  the  indirect  method,  given  above,  is  to  be 
preferred.  In  order  to  apply  the  method  to  mercuric 
cyanide,  potassium  iodide  is  added,  so  as  to  form  the 
compound,  K2HgI4,  and  liberate  potassium  cyanide, 
which  is  then  titrated  as  above.  Mercuric  oxide  may 
be  dissolved  in  potassium  iodide  solution  and  the 
potassium  hydroxide  formed,  directly  titrated  with  acid, 
using  methyl  orange  as  indicator. — F.  Sodn 

Boric  acid ;    Determination  of  in  insoluble  silicates. 

E.  T.  Wherry  and  W.  H.  Chapin.     J.  Amer.  Chem.  Soc, 

1908,  30,  1687—1701. 
Two  methods  are  given  for  the  determination  of  boric 
acid  in  insoluble  silicates.  (1).  0-3—0-5  grm.  of  the 
sample  is  fused  with  about  3  grms.  of  sodium  carbonate 
for  15  mins.  The  melt  is  taken  up  with  20 — 30  c.c.  of 
hydrochloric  acid  (1:1)  and  any  ferrous  iron  is  oxidised 
by  nitric  acid  or  bromine  water.  The  liquid  is  then  boiled 
for  about  10  mins.,  under  a  reflux  condenser,  with  a 
moderate  excess  of  precipitated  calcium  carbonate,  and 
the  precipitate,  containing  the  sesquioxides  of  iron  and 
aluminium,  is  filtered  off  and  washed.  A  little  more 
calcium  carbonate  is  added  to  the  filtrate,  which  should 
not  exceed  100  c.c,  and  this  is  heated  to  boiling  and  the 
flask  connected  to  a  filter-pump  ;    suction  is  continued, 
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in  order  to  remove  carbon  dioxide,  until  the  temperature 
has  fallen  to  about  50°  C.  The  liquid  is  then  cooled, 
filtered,  if  the  precipitate  have  a  red  colour,  and  exactly 
neutralised  with  N/ 10  sodium  hydroxide  with  phenol- 
phthalein  as  indicator.  1  grm.  of  mannitol  (which  is 
preferable  to  glycerol)  is  added  and  the  liquid  again 
titrated  with  N  / 10  sodium  hydroxide,  the  treatment  with 
mannitol  and  standard  alkali  being  repeated,  imtil  a  per- 
manent pink  colour  results ;  the  number  of  c.c.  of  alkali 
used,  multiplied  by  the  factor  0-0035  gives  the  weight 
of  boric  anhydride  present.  Some  of  the  boric  acid  tends 
to  remain  with  the  sesquioxide  precipitate,  but  for  small 
percentages  this  method  is  both  rapid  and  reliable. 
(2),  The  method  is  based  on  that  of  Low  (this  J.,  1906, 
779).  0-3 — 0-5  grm.  of  the  substance  is  dissolved  on  the 
water- bath  in  5  c.c.  of  hydrochloric  acid  (1  :  1),  and 
anhydrous  calcium  chloride  is  added,  in  the  proportion 
of  about  1  grm.  for  each  c.c.  of  liquid  ;  an  insoluble 
silicate  is  first  fused  with  sodium  and  potassium  carbonates 
and  then  treated  with  acid  and  calcium  chloride.  The 
liquid  is  heated  on  the  water- bath  and  a  slow  stream  of 
pure  methyl  alcohol  vapour  passed  through  it.  The 
distillate  from  this  operation  is  then  titrated  with  sodium 
hydroxide,  first  in  the  presence  of  p-nitrophenol.  and  then 
in  the  additional  presence  of  phenolphthalein,  the  differ- 
ence indicating  the  approximate  amount  of  boric  acid 
in  the  distillate.  A  further  quantity  of  sodium  hydroxide, 
twice  as  great  as  that  corresponding  to  the  boric  acid, 
is  now  added  and  the  alcohol  is  distilled  off  ;  the  volume 
of  the  residue  is  made  up  to  25  c.c,  hydrochloric  acid 
(1:1)  is  added  until  the  colour  due  to  both  indicators 
is  exactly  discharged,  and  then  carbon  dioxide  is  removed 
and  the  titration  finished  in  the  presence  of  mannitol  or 
neutral  glycerol,  as  in  the  first  method. — F.  Sodn. 

Ferro-alloys,    especially    ferrosilicons ;      New    method    of 

attacking   - .     P.    Nicolardot.     Compt.    rend.,    1908, 

147,  676—678. 

A  spherical  flask  of  250  c.c.  capacity  is  provided  with  a 
rubber  cork,  through  which  passes  a  glass  tube  carrying  a 
stopcock.  The  tube  passes  a  few  millimetres  into  the 
flask ;  above  the  stopcock  it  consists  of  a  narrow 
portion  holding  about  4  c.c.  and  graduated  in  0-5  c.c,  and 
a  wider  portion  which  may  be  closed  by  a  cork.  Into  the 
flask  is  placed  0-5  grm.  of  the  coarsely  pulverised  alloy ; 
the  flask  is  then  exhausted  to  a  pressure  of  about  20  cm.  of 
mercury,  and  2  c.c.  of  sulphur  chloride  are  carefully  intro- 
duced, through  the  stopcock.  The  closed  flask  is  now 
heated;  and  as  soon  as  action  begins,!  the 'heating  is 
discontinued.  After  cooling,  and  immersing  in  cold  water 
to  condense  the  sulphur  chloride,  the  flask  is  again  heated, 
in  order  to  complete  the  action  on  the  alloy.  After  again 
cooling,  first,  a  few  drops  of  dilute  ammonia  are  cautiously 
introduced,  and  then  when  the  excess  of  [sulphur  chloride 
has  been'  destroyed,(Ta^'greater  quantity  of  ammonia  is 
added.  Water  is  now  allowed  to  enter,  without  admission 
of  air,  till  the  flask  is  nearly  full,  and  mixed  with  the 
contents  so  as  to  ensure  decomposition  of  all  silicon 
chloride.     The  flask  is  then  washed  out.— J.  T.  D. 

Tuncxiir.  as.id  and  silica  ;  Separation  of .     P.  Nicolar- 
dot.    See  VII. 

ORG  A  NIC— QUA  LIT  A  TI VE. 

Petroleum  ;     A    new   reaction  of .     E.    Molinari    and 

P.  Fenaroli.     See  III. 

Oleic  acid  ;    Colour  reaction  of .     Rapid  method  for 

distinguishing  between  animal  and  vegetable  fibres.     A. 
Manea.     See  XII. 


Benzoic   acid ;     Detection  of in   butler. 

See  XVI II A. 


L.    Robin. 


Honey,  artificial  [invert  sugar]  ;  Use  of  resorcinol-hydro- 
chloric  acid  for  delecting  — — .  Riechcn  and  Kielie. 
See  XVII 1/1. 

Li  moil  oil;    Detection  of  small  quantities  ol  turpentine  in 
.    E.  M.  Chaw.     See  XX. 

Atoxyl ;   Reaction*  <>j  — — .     E.  OovellL    See  XX. 


Glycerol ;    Aldehydic   impurities  in 
See  XX. 


G.   F.   Bergh. 


Methyl  alcohol ;    Detection  of  small  quantities  of  in 

the  presence  of  ethyl  alcohol.     L.  E.  Hinkel.     See  XX. 


ORGANIC— Q  UA  NT  IT  A  TI  VE. 

W.  K.  Alsop. 


Tannery  liquors  ;    Acidity  in . 

XIV. 


See 


Sod  oils  ;    Determination  of  water  in . 

and  E.  V.  Manuel.     See  XIV. 


L.  E.  Levi 


Beet ;     Optically  active   non-sugar   substances  of   tlw 

which  are  attacked  by  lime  during  purification  of  the 
juice,  and  their  polarimetric  determination.  F.  Herles. 
-See  XVI. 

Sugar  solids  in  mill  products  by  means  of  the  refraciometer. 
S.  S.  Peck.    'See  XVI. 

Invert  sugar ;    Influence   of   clarification   with   basic   lead 

acetate  on  the  determination  of .     O.  Schrefeld.     -See 

XVI. 


Hops  ;    Chemical   examination   of . 

See  XVII. 


C.    J.    Lintner. 


Tartaric  acid  in  wines  ;  Determination  of by  evapora- 
tion.    W.  Mestrezat.     See  XVII. 

Hexamethyleneamine  ;   Detection  and  determination  of 

in  pharmaceutical  mixtures.     W.  A.  Puckner  and  W.  S. 
Hilpert.     See  XX. 

Salicylic  acid  ;    Separation  of from  methyl  salicylate, 

and  the  hydrolysis  of  the  tster.     H.  D.  Gibbs.     -See  XX. 

Patent. 

Dust  content  of  technical  gases  ;    Rapid  determination  of 
.     Ger.  Pat,  201,789.     .See  IT. 


XXIV.— SCIENTIFIC   &  TECHNICAL  NOTES. 

Argon  ;     Products  of  arc-   and  spark-discharge   in  liquid 

.    F.  Fischer  and  G.  Iliovici.     Ber.,  1908,  41,  3802— 

3810. 

Argon,  prepared  by  the  method  of  Fischer  and  Ringe 
(this  J.,  1908,  768)  was  liquefied  by  means  of  liquid  air,  and 
the  electric  arc  and  spark  discharge  respectively  produced 
in  it  between  cadmium  electrodes,  in  the  manner  of  the 
experiments  of  Fischer  and  Marx  on  ozone  (this  J.,  1907, 
416).  No  compound  of  cadmium  and  argon  could  be 
obtained,  however ;  the  yellow  substance  formed  under 
the  spark  discharge  proved  to  be  cadmium  nitride,  pro- 
duced from  traces  of  nitrogen,  which  had  not  been  com- 
pletely excluded.  This  substance  when  treated  with  acids, 
yielded  ammonium  salts  ;  when  heated  in  vacuo,  it  evolved 
all  its  nitrogen,  along  with  traces  of  argon,  which  the 
authors  believe  to  have  been  merely  taken  up  by  adsorp- 
tion.—J.  T.  D. 

Copper    acetylide ;     Constitution    of .     J.    Schelber. 

Ber.,  1908,  41,  3816—3828. 

Cuprous  acetylide,  prepared  and  dried  as  usual,  corre- 
sponds to  the  formula,  CuX'2,  and  can  be  obtained  pure. 
If  the  compound  is  precipitated  from  a  hot  solution, 
washed  with  hot  water,  treated  with  alcohol  and  ether. 
and  dried  over  calcium  chloride,  a  substance  is  obtained 
after  several  days  which  corresponds  approximately  to 
the  composition.  CulC.,H.0i  probably  CH  CCu.CuOH. 
A  cet  aldehyde  could  not  be  obtained  from  either  compound, 
although  it  is  readily  obtained  from  the  mercury  compound, 
to  which  the  composition,  (Hg<T).,(\('HO.  has  been 
assigned.  The  small  quantities  of  humoid  bodies,  appar- 
ently of  the  composition,  (<'nHs()4).,.  left  after  solution  of 
copper  acetylide  in  acids  aro  formed  during  the 
decomposition,  Hot  during  the  formation,  of  this  substance. 

—A.  Q.  h< 
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But   anemone  :     Abnormal   biochemical    products   of . 

K.  S.    Beattte.     Amor.  Chem.  J..   100S.  40.  418— 428. 

Thk  author  has  examined  plants  of  the  ruo  anomono 
(Syndttmon  Omlietroidet,   Boffmg.),  whioh  had  grown  in 

Rhodo  Island.  I.S.A..  and  showed  marked  fasciation.  The 
dried  plants  were  found  to  contain  l-hydroxy-/.,>,o-i|uinolino- 
S-earboxylio  acid  in  the  form  of  its  methyl  and  ethyl  esters, 
ami  /<i/-3-inethyhiuinoline-4-oarho\\iic  acid  in  the  free 
state.  The  total  amount  of  the  products  was  20  per  cent. 
Normal  plants  of  this  spocios  gathered  in  the  same  locality, 
were  found  to  contain  no  trace  of  the  above  compounds. 
The  two  acids  mentioned  have  never  before  been  found 
occurring  naturally. — F.  SHDH. 

Tobacco     fermentation  ;      Nature     of .     H.     Jensen. 

Zentralbl.    f.    Bakter.    u.    Parasitenk.,   II.,   Abt,,    1908, 
21.  4«ii» — 4S3.     Chem.  Zentr..  1908.  2.  1620. 

Thk  fermentation  of  tobacco  is  not  inhibited  by  mercuric 
chloride,  formaldehyde,  or  chloroform  ;  it  is  accelerated 
by  placing  weights  on  the  tobacco,  or  by  piling  up  large 
quantities  of  the  plant.  The  fermentation  is  not  acceler- 
ated by  drawing  oxygen  through  the  mass  ;  it  does  not 
take  place  with  small  quantities  of  tobacco  (except  with 
damp  tobacco),  even  if  some  fermenting  tobacco  be  added. 
Fermentation  can  be  induced  by  heating  in  steam  for  from 
10  mins.  to  2  hours  at  90° — 100°  C.  These  results  are  in 
conflict  with  the  views  that  the  fermentation  is  a  micro- 
biological process  or  is  caused  by  the  action  of  Loew's 
oxvda.se,  peroxvdase,  and  catalase.  (See  also  this  J.,  1899, 
1161,1162;   1901,  598.)— A.  S. 


New  Books. 

The  Chemical  Constitution  of  the  Proteids.  [Mono- 
graphs on  Biochemistry,  edited  by  R.  H.  A.  Plimmer, 
D.Sc.,  and  F.  G.  Hopkins,  M.A.,  M.B.,  F.R.S.]  By 
R.  H.  Aders  Plimmer,  D.Sc,  Assist.  Prof,  of  Physio- 
logical Chemistry  in,  and  Fellow  of  University  College, 
London.  Longmans,  Green  and  Co.,  39,  Paternoster 
Row,  London ;  New  York,  Bombay,  and  Calcutta. 
1908.     Part  I.     Price  3s.  net. 

8vo  volume,  containing  79  pages  of  subject  matter,  17 
pages  of  bibliographic  references,  and  an  alphabetical 
index.  The  text  is  subdivided  as  follows  :  — I.  Chemical 
composition  of  the  protein  molecule.  II.  Chemical 
constitution  of  its  units,  or  the  discovery  and  syntheses 
of  the  amino-acids :  a,  Mono-aminomono?arboxylic  acids. 
b,  Mono-aminodicarboxylic  acids.  c,  Diaminomono- 
carboxylic  acids,  d.  Heterocyclic  compounds,  e,  The 
optically   active   amino-acids. 

Part  II.     Price  2s.  6d.  net. 

8vo  volume,  containing  57  pages  of  subject  matter,  6 
pages  of  bibliographic  references,  and  an  alphabetical 
index.  The  text  is  subdivided  as  follows : — I.  The 
condensation  together  of  amino-acids.  II.  The  biuret 
base.  III.  The  linking  together  of  amino-acids:  a, 
Combinations  of  amino  acids  with  carbonic  acid ;  b, 
with  ammonia.  IV.  The  polypeptides:  a,  Syntheses. 
b,  Structure,  c,  Configuration,  d.  Properties,  e,  Action 
of  enzymes,  (i.)  trypsin,  (ii.)  pepsin,  (iii.)  other  enzymes. 
V.  Polypeptides  present  in  proteins. 

Untersuchung  und  Xachweis  Organischer  Farb- 
stoffe  atjf  Spectroskopischem  Wege.  Von  Jaroslav 
Formanek,  Tit. Professor  an  der  k.  k.  bomischen 
technischen  Hochschule  in  Prag,  &c,  unter  Mitwirkung 
von  Eugen  Grandmougin,  Professor  am  eidgenoss. 
Polytech.  in  Zurich.  2te.  vollstandig  umgearb.  und 
vermehrte  Auflage.  Erster  Theil.  Julius  Springer's 
Verlag,  Berlin,  N.  24,  Monbijouplatz  3.  1908. 
Price   M.12. 

8vo  volume,  containing  252  pages  of  subject  matter, 
with  19  illustrations  and  2  lithographic  tables,  also  an 
alphabetical  index  of  subjects.  The  subject  matter  is 
classified  and  grouped  as  follows  : — I.  'The  spectroscope. 
II.  The  absorption  spectra  of  the  colour  solutions  and 
their      optical      properties.      III.  The      stability      and 


instability  of  absorption  spectra.  IV.  General  relations 
between  colour,  absorption,  fluorescence,  and  constitution 
of  colour  compounds  and  dyestuffs.  V.  Relations  between 
the  constitution  and  absorption  spectra  of  the  individual 
lasses  of  dyestuffs.  VI.  Di-  and  triphenylmethane 
dyestuffs.  Vil.  Quinoneimido  dyestuffs.  VIII.  Fluor - 
iiidine  and  triphenyldioxazine.  IX.  Acridino  dyestuffs. 
X.  Ahthxaquinone    dyestuffs. 

The  Elements  of  Physical  Chemistry.  By  J. 
Livingston  R.  Morgan,  Ph.D.,  Professor  of  Physical 
Chemistry  in  Columbia  University.  4th  Edition, 
revised  and  enlarged.  John  Wiley  and  Sons,  New  York. 
Chapman   and    Hall,    Limited.     1908.     Price    $300. 

I2mo  volume,  containing  517  pages  of  subject  matter, 
13  pages  of  tables,  and  an  alphabetical  index.  The 
t cxt  is  subdivided  and  grou  ped  as  follows : — I.  Introduction . 
II.  The  gaseous  state.  III.  The  liquid  state.  IV.  The 
solid  state.  V.  The  phase  rule.  VI.  Solutions.  VII. 
Thermochemistry.  VIII.  Chemical  change:  a,  Equi- 
librium, b,  Chemical  kinetics,  c,  Ionic  equilibria. 
IX.  Electrochemistry:  a,  Migration  of  the  ions,  b,  Conduc- 
tivity of  electrolytes,  c,  Electromotive  force,  d,  Electrolysis 
and  polarisation.     X.    Problems. 

The  Methods  of  Textile  Chemistry.  Being  the 
syllabus  of  a  lecture  course  adapted  for  use  in  textile 
laboratories.  By  Frederic  Dannerth,  Ph.D.  First 
edition.  John  Wiley  and  Sons,  New  York.  1908. 
Price  8s.  6d.  net.,  or  $2-00.  Chapman  and  Hall, 
Limited,  London. 

12mo  volume,  containing  144  pages  of  subject  matter, 
bibliographic  references  to  be  found  in  this  Journal  from 
the  years  1901  to  1907  inclusive,  and  an  alphabetical  index. 
The  subject  matter  is  arranged  and  grouped  as  follows  : — 
I.  Qualitative  analysis.  II.  Quantitative  analysis.  III. 
Materials,  processes,  and  products.     IV.  Glossary. 

The  Chemistry  of  Essential  Oils  and  Artificial 
Perfumes.  By  Ernest  J.  Parry,  B.Sc.  Second 
edition,  revised  and  enlarged.  Scott,  Greenwood  and 
Son.  8,  Broadway,  Ludgate  Hill,  London,  E.C.  1908. 
Price  12s.  6d.  net.,  13s.  post  free,  inland. 

8vo.  volume,  containing  516  pages  of  subject-matter 
three  appendix  tabular  charts,  20  tables,  and  the 
alphabetical  index.  There  are  21  illustrations.  The 
subject-matter  is  grouped  and  classified  as  follows : — 
I.  General  properties  of  essential  oils.  II.  Compounds 
occurring  in  essential  oils.  III.  Preparation  of  essential 
oils,  expression,  distillation,  extraction.  IV.  Analysis  of 
essential  oils.  V.  Systematic  study  of  essential  oils. 
Oils  of  the  gyinnosperms :  (i),  Wood  oils,  (ii),  Fruit  oils, 
(iii),  Leaf  oils.  Oils  of  the  angiosperms : — (i),  Monocoty- 
ledons, (ii),  Dicotyledons.  VI.  Chemistry  of  artificial 
perfumes.  Vanillin ;  coumarin ;  heliotropin ;  aubepine 
(hawthorn);  ionone;  artificial  musk;  artificial  neroli, 
lilac,  hyacinth,  lemon  oil,  rose  oil,  niobe  oil,  bergamiol, 
jasmin  oil,  cognac  oil.  Appendix,  with  table  on  the 
constants  of  the  more  important  essential  oils. 

Review  of  Trade  of  India  in  1907-08.  [Cd.  4390.] 
Wyman  and  Sons,  Fetter  Lane,  London,  E.C.  Price 
Is.  2d. 

Foolscap  volume  of  78  pages,  dealing  with  the  import, 
export,  and  frontier  trade  of  India  during  the  year  ended 
March  31st,  1908. 

Second  Report  of  the  Departmental  Committee  on 
Compensation  for  Industrial  Diseases.  Report. 
[Cd.  438<>.]  Price  Id.  Minutes  of  Evidence.  [Cd.  4387.] 
Price  7?>d.  Wvman  and  Sons,  Fetter  Lane,  London,  E.C. 
(See  page  1153.) 

Report  for  the  Year  1907  on  the  Chemical,  Metal 
and  Mining  Industries  of  the  Consular  District 
of  Lyons.     For.  Off.  Misc.,  Ser.  No.  669. 

litis  report,  by  H.M.  Consul  at  Lyons,  contains  particulars 
of  the  electro-chemical  and  electro-metallurgical  industries  ; 
of  the  production  of  soda,  sulphuric  acid,  manures,  bone 
manures,  glues  and  gelatins,  stearine  and  candles, 
colouring    matter    and    various    dyeing    products,     &c.  ; 
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as  regards  the  metal  industry,  of  automobiles,  steam, 
oil  and  gas  engines,  pumps,  tools,  and  iron  and  copper 
smelting,  with  remarks  on  the  questions  of  railway  and 
water  transport;  together  with  details  of  the  coal, 
coke,  anthracite  and  metal  industries  of  the  Loire  Basin, 

Bulletin  of  the  Imperial  Institute.     Vol.  VI.    No.  3. 

Price  Is. 
This  issue  of  the  Bulletin  contains  particulars  of  recent 
investigations  made  in  the  Scientific  and  Technical  Depart- 
ment of  the  Imperial  Institute  regarding  timbers  from 
Uganda,  fibres  from  the  Gold  Coast,  seeds  of  Lophira 
alata  from  Sierra  Leone,  copal  resins  from  British  West 
Africa,  African  elemi,  ceara  rubber  from  Portuguese 
East  Africa  and  rubber  of  Forsleronia  foribunda  from 
Jamaica,  and  other  notices  respecting  economic  products 
and  their  development. 


Patent  List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  aflBxed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions  for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 
Applications. 

24,719.  Kauth   and   Bender.     Furnaces.*     Nov.    17. 

24,784.  Satlow.     Furnaces.     Nov.   18. 

24,789.  Harrison,  Bate,  and  Perks.  Method  and 
apparatus  for  distillation  of  liquids.     Nov.  18. 

24,859.  Segalevic.     Centrifugal  separators.*     Nov.    18. 

24,937.  Schonmann.  Apparatus  for  introducing  air 
or  other  gases  into  liquids.     Nov.  19. 

25,153.  Knowles.  The  exhausting  of  vacuum  drying 
apparatus.     Nov.  23. 

25,213.  Leclaire  and  Hericourt.     Filter.*     Nov.  23. 

25,216.  Hofmann  and  Main.  Apparatus  for  drying 
dissolved  leather,  concentrated  blood,  paints,  pigments, 
etc.     Nov.  23. 

25,300.  Boult  (Bradley).  Centrifugal  machines  for 
separating  solids  from  liquids.*     Nov.  24. 

25,323.  Flick.     Distilling  apparatus.*     Nov.  24. 

25.643.  Tiemann.  Drving  non-pulverulent  materials. 
[Ger.  Appl.,  March  4,  1908.]*     Nov.  27. 

25.644.  Tiemann.  Apparatus  for  purifying  solutions  by 
settling.     [Ger.  Appl.,  Sept.  24,  1908.]*     Nov.  27. 

Complete  Specifications  Accepted. 

2905  (1908).  Fenn  and  Priest.     Gas-fired  kilns.    Dec.  2- 
5774  (1908).  Webb.     Filters.     Dec.  2. 
5830  (1908).  Ridgway.     Filtering  machines.     Nov.  25. 
9938  (1908).  Muchka.     Apparatus    for    extracting    oil 
from  vapour  or  extracting  water  from  gases.     Nov.  25. 

II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 
:    24,573.  Gillon.     See  under  XXII. 

24,803.  Tully.  Apparatus  for  the  manufacture  of  gas. 
Nov.  18. 

24,893.  Smith.  Apparatus  for  producing  water-gas. 
Nov.  19.  b 

25,051.  Lutyens  and  Fowler.  Manufacture  of  fuel. 
Nov.  20. 

25,443.  Kuzel.  Production  of  incandescence  filaments 
from  colloidal  elements.  [Ger.  Appl.,  Oct.  15,  1908.1* 
Nov.  25. 

25,549.  Still  and  Adamson.  Manufacture  of  incandescont 
mantles.     Nov.  26. 

25,557.  British  Thomson-Houston  Co.  (General  Electric 
Co.).  Manufacture  of  cohoront  bodies  of  refractory 
material  suitable  for  filaments  of  electric  lamps.*   Nov.  26. 

25,736.  Temple.  Gas  generating  and  purifying 
apparatus.*     Nov.  28. 


25,742.  British  Thomson-Houston  Co.,  and  Gray. 
Production  of  coherent  conductors  of  refractory  material 
suitable  for  incandescent  electric  lamps.     Nov.  28. 


Complete  Specifications  Accepted. 
25,657  (1907).  Robin     (Salomon).         Manufacture 


of 


incandescent  gas  mantles.     Nov.  25. 

2240  (1908).  British  Cerofirm  Co.  (Cerofirm  Ges.). 
Production  of  incandescent  mantles.     Dec.  2. 

3189  (1908).  Hadlow.  Treatment  of  coal  for  the  pro- 
duction of  artificial  fuel.     Dec.  2. 


III.— DESTRUCTIVE  DISTILLATION,  TAR 

PRODUCTS.  PETROLEUM,  AND 

MINERAL  WAXES. 

Application. 

25,318.  Thompson  (Lingner).  Manufacture  of  con- 
densation products  of  wood  tar  with  f ormaldehvde.  * 
Nov.  24. 

Complete  Specifications  Accepted. 

26,910  (1907).  Wilton  and  Wilton.  Distillation  of  tar 
Nov.  25. 

15,267  (1908).  Guillaume.  Rectification  and  fractional 
separation  of  crude  petroleum  and  other  liquids  capable 
of  volatilisation.     Dec.  2. 


IV.— COLOURING     MATTERS     AND     DYESTUFFS. 
Applications. 

24.600.  Newton  (Bayer  und  Co.).  Manufacture  of  an 
azo  dyestuff.     Nov.  16. 

24.601.  Newton  (Bayer  und  Co.).  Manufacture  of 
flavopurpurin.     Nov.  16. 

24.604.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  colouring  matters  of  the  anthracene  series. 
Nov.  16. 

24.605.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  and  use  of  pastes  of  leuco  compounds  of 
indigo  colouring  matters.     Nov.  16. 

25,177.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     Nov.  23. 

25,311.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  azo  colouring  matters.*     Nov.  24. 

25,551.  Imray  (Meister,  Lucius,  und  Briining).  Manu- 
facture of  vat  dyestuffs  of  the  anthracene  series.     Nov.  26. 

Complete  Specifications  Accepted. 

25.513  and  26,276  (1907).  Imray  (Meister,  Lucius,  und 
Briining).  Manufacture  of  halogen  indigo  derivatives. 
Nov.  25. 

25.514  and  26,275  (1907).  Imray  (Meister,  Lucius,  und 
Briining).  Manufacture  of  highly  brominated  halogenised 
indigos.     Nov.  25. 

26,053  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  intermediate  products  and 
dyestuffs  containing  sulphur.     Nov.  25. 

2683  (1908).  Bloxam  (Act.-Ges.  f.  Anilinfabr.).  Manu- 
facture of  yellow  azo  dyestuffs.     Nov.  25. 

15,417  (1908).  Haas.  Dyestuffs  capable  of  dyeing 
vegetable  fibres  without  mordants.     Nov.  25. 


V.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,   AND   FINISHING   TEXTILES,   YARNS. 

AND  FIBRES. 

Applications. 

24,810.  Newton  (Bayer  und  Co.).  Process  of  dyeing 
and  printing.     Nov.  18. 

24,842.  ( 'art wright.     See  under  VII. 

24,870.  Jonnison.  Method  of  making  bleaching  liquid. 
Nov.  19. 

24,922.  Crombie  and  Schubert.  Apparatus  for 
obtaining  fibres  from  solutions.     Nov.  19. 

24,935.  Green.  Production  of  aniline  black  on  textile 
fibres  and  fabrics.  [Addition  to  No.  16,189  of  1907.] 
Nov.  19. 
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35,282.  Rafter.  Manufacture  of  a  preparation  for 
rihrninn  wool.     Nov.  24. 

18,306.  Qroeae,    The  colouring  of  fabrics.*    Nov.  24. 

2o, 312.  Johnson  (Badische  Anilin  and  Soda  Fabrik). 
Manufacture  of  resists  and  resist  partes  for  vat  dyeing. 
Nov.  24. 

23.441.  Cbrron.     Machines  for  dyeing  yarns.     Nov.  26. 

2.">. 522.  Baumanu  and  Diesser.  Process  for  obtaining 
silk  fibroin.     [Ger.  Appl..  Deo.  21.  1907.]*     Nov.  26. 

Complete  Specifications  Accepted. 

2().414  (1907).  Koblischke.  Dyeing  cotton  and  other 
vegetable  fibres  with  alizarin  dyes.     Dec.  2. 

202  (1908).  Venter.  Removing  soda  lye  from  fabrics 
saturated  with  it  for  the  purpose  of  mercerisation.  Nov.  25. 

6632  (1908).  Rossi.  Microbiological  vegetal  retting 
process  by  pectic  aerobic  microbes  in  a  gas  current.     Dec.  2. 

VII— ACIDS.  ALKALIS,  AND  SALTS. 
Applications. 

24.823.  Steynis.  Production  of  ozone.  [Fr.  Appl., 
Nov.  18,  1907.]*     Nov.  18. 

24,842.  Cart-wright.  Obtaining  solutions  or  pseudo- 
solutions  of  ferric  oxide  and  other  similar  substances, 
applicable  to  dyeing,  etc.     Nov.  18. 

24.870.  Jennison.     See  under  V. 

24,969.  Wakefield.  Stills  used  in  the  manufacture  of 
nitric  acid  and  the  like.     Nov.  20. 

25,113.  Ozonair,  Ltd.,  and  Joseph.  Production  of 
ozone.     Nov.  21. 

25,237.  Bell.     Purification  of  brine  and  salt.     Nov.  24. 

25,535.  Blagburn.  Process  and  apparatus  for  obtaining 
nitrogen  from  the  air.  [U.S.  Appl.,  Nov.  27,  1907.]* 
Nov.  26. 

25,588.  Bell  and  Ray.     Manufacture  of  salt.     Nov.  27. 

25,608.  Crawford.    Silica  carbide  agglomerates.  Nov.  27. 

Complete  Specifications  Accepted. 

202  (1908).  Venter.     See  under  V. 

412  (1908).  Steynis  and  Chaumat.  Apparatus  for  the 
production  of  ozone.     Dec.  2. 

3221  (1908).  Gartenmeister.     See  under  XXII. 

9951  (1908).  Effront.     See  under  XVII. 

11,710  (1908).  Siemens  und  Halske  A.-G.  Manufacture 
of  a  plastic  mass  from  tungsten  compounds.     Dec.  2. 

15,490  (1908).  Haber  and  Koenig.  Production  of  com- 
pounds of  oxygen  and  nitrogen.     Dec.  2. 

VIII— GLASS,  POTTERY,  AND  ENAMELS. 

Application. 

25,042.  Sievert.  Manufacture  of  glass  plates.  [Ger. 
Appl.,  Nov.  21,  1907.]*     Nov.  20. 

IX— BUILDING    MATERIALS,    CLAYS,    MORTARS, 

AND  CEMENTS. 

Applications. 

24,718.  Kayser.     Making  acid  proof  cement.*    Nov.  17- 

24,816.  Butler.  Composition  for  making  pipes  or 
conduits  and  paving  blocks.     Nov.  18. 

25,069.  Bottomley  and  Sharrock.  Rotary  furnaces  or 
kilns  for  burning  calcareous  or  argillaceous  substances. 
Nov.  21. 

25,637.  Winkler.  Manufacture  of  wood  substitutes. 
[Swiss  Appl.,  Dec.  6,  1907.]*     Nov.  27. 

Complete  Specifications  Accepted. 

4947  (1908).  Noodt.  Production  of  heat-insulating 
bodies.     Nov.  25. 

13,941  (1908).  Turner.  Manufacture  of  artificial  stone. 
Dec.  2. 

15,797  (1908).  Hovermann.     Cement.     Nov.  25. 

X— METALS  AND  METALLURGY. 

Applications. 

24,590.  Borchers.  Treatment  of  titanif erous  iron  ores.  * 
Nov.  16. 


24,669.  Richards.  Treatment  of  complex  sulphide  ores. 
Nov.  17. 

24.845.  Simpson  and  Oviatt.  Metallurgy  of  steel. 
Nov.  18. 

24.846.  Simpson  and  Oviatt.  Metallurgy  of  iron. 
Nov.  18. 

25,022.  Ebbw  Vale  Steel,  Iron,  and  Coal  Co.,  and  Mills. 
Production  of  iron  from  fine  ores.     Nov.  20. 

25,024.  Davis  and  Fearon.  Process  for  pickling  metals. 
Nov.  20. J        i ' 

25,035.  Heide  (Titanium  Alloy  Manuf.  Co.).  Purifying, 
casting,  and  alloying  copper.*     Nov.  20. 

25,089.  Stobie.     Recovery  of  metals.     Nov.  21. 

25,099.  Jones.     Manufacture  of  steel.*     Nov.  21. 

25,620.  Touceda.  Alloy  for  bearing  metals.  [U.S. 
Appl.,  Nov.  27,  1907.]*     Nov.  27. 

Complete  Specifications  Accepted. 

21,356  (1907).  Crawford.  Manufacture  of  steel  alloys. 
Deo.  2. 

25,408  (1907).  Sinding-Larsen.  Manufacture        of 

aluminium  or  aluminium  alloys  or  silicides.     Nov.  25. 

2322  (1908).  Brandenburg.  Apparatus  for  removing 
tin  from  tin-plate  waste.     Nov.  25. 

15,196  (1908).  Edwards  and  Edwards.  Annealing 
furnaces.     Dec.  2. 

XI— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 

Applications. 

24,594.  Billiter.     Electrolysis  of  liquids.*     Nov.   16. 

24,597.  Winkler.  Production  of  transparent,  flexible, 
infusible,  insulating  media.  [Ger.  Appl.,  Nov.  18,  1907.]* 
Nov.  16. 

25,208.  Greenwood.  Electrolytic  decomposition  of 
alkaline  salts.     Nov.  23. 

25,707.  Weller.     Material  for  insulating,  etc.     Nov.  28. 


Complete  Specifications  Accepted. 

Electrodeposition 


of 


12,747  (1907).  Cowper-Coles 
iron.     Dec.  2. 

25,655  (1907).  Von  Seemen.  Manufacture  of  bodies 
capable  of  conducting  electricity  in  the  cold.     Nov.  25. 

25,669  (1907).  Hausmann.     Electrodeposition.    Dec.  2. 

XII— FATTY   OILS,   FATS,   WAXES,   AND   SOAPS. 

Applications. 

24,671.  Billing.     -See    under    XHIi?. 

24.836.  Barbej  Garelli,  and  De  Paoli.  Separation  of 
solid  from  liquid  fatty  acids.  [Comprised  in  No.  9758  of 
1908.     Addition  to  No.  12,210  of  1907.]*     Nov.  18. 

24.837.  Barbe,  Garelli,  and  De  Paoli.  Transmission 
of  liquid  into  solid  fatty  acids.  [Comprised  in  No.  9758 
of  1908.     Addition  to  No.  12,210  of  1907.]*     Nov.  18. 

24.838.  Barbe,  Garelli,  and  De  Paoli.  Obtaining  soda 
and  potash  soaps  from  ammonia  soaps.  [Comprised  in 
No.  9758  of  1908.  Addition  to  No.  12,210  of  1907.]* 
Nov.  18. 

25,292.  Rafter.     See  under  V. 

25,573.  Spencer  and  Brant.  Manufacture  of  soap. 
Nov.  27. 

Complete  Specifications  Accepted. 

741  (1908).  Electrolytic  Alkali  Co.,  Connor,  and  Stubbs  . 
See  under  XIII5. 

9951  (1908).  Effront.     See  under  XVII. 

XIII— PIGMENTS,  PAINTS  ;  RESINS,  VARNISHES 
INDIA-RUBBER,  Etc. 

(A.) — Pigments,  Paints. 
Application. 
25,216.  Hofmann  and  Main.     See  under  I 

(/?.) — Resins,  Varnishes. 

24,671.  Billing.  Bleaching  or  decolorising  and  deodor- 
ising resins,  oleo-resins.  fats,  oils,  or  mixtures  of  them. 
Nov.  17. 
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25,118.  King's  Patent  Agency,  Ltd.  (Lowen).  Sub- 
stitute for  oilcloth,  oil-cloth  paper,  etc.     Nov.  21. 

25,706.  Thomson.  Varnish  for  protecting  metals,  etc., 
from  acids  or  other  corrosive  materials.     Nov.  28. 

25,752.  Castle.  Composition  for  use  in  making  lino- 
leums, floorcloths,  &c.     Nov.  28. 

Complete  Specification  Accepted. 

741  (1908).  Electrolytic  Alkali  Co.,  Connor,  and  Stubbs. 
Treatment  of  resins,  waxes,  gums,  fats,  oils,  etc.,  with 
chlorine.     Dec.  2. 

(C.) — India-Rubber. 

Application. 

25,726.  Lengfellner.  Elastic  coiuposition  resembling 
india-rubber.     [Ger.  Appl.    Nov.  29,  1907.]*     Nov.  28. 

Complete  Specification  Accepted. 

9956  (1908).  Degen  und  Kuth.  Process  for  vulcan- 
ising a  rubber  solution.     Dec.  2. 

XIV.— TANNING,   LEATHER,   GLUE,   SIZE,  Etc. 

Applications. 

24,580.  Wolstenholme.  Tanning  and  like  processes. 
Nov.   16. 

25,216.  Hofmann  and  Main.     See  under  1. 

Complete  Specifications  Accepted. 

12,254  (1908).  Boult  (International  Process  Tanning 
Co.).     Tanning  hides  and  making  leather.     Nov.  25. 

21,483  (1908).  Redlich  and  Pollak.  Manufacture  of 
quebracho    extract.     Nov.    25. 

XVI— SUGAR,  STARCH,  GUM,  Etc. 

Complete  Specification  Accepted. 

741  (1908).  Electrolytic  Alkali  Co.,  Connor,  and  Stubbs. 
See  under  XIIIJ5. 

XVIL— BREWING,    WINES,    SPIRITS,    Etc. 

Application. 

24,592.  Barr.     Production   of  ferments.     Nov.    16. 

Complete  Stecifications  Accepted. 

25.356  (1907).  Breker.  Production  of  brewers'  wort. 
Nov.  25. 

9951  (1908).  Effront.  Process  of  fermentation  to  obtain 
ammonia  and  volatile  fatty  acids  from  organic  nitro- 
genous substances.     Dec.   2. 


XVIIL— FOODS  ;    SANITATION,  WATER 
PURIFICATION  ;     AND   DISINFECTANTS. 

(A.)— Foods. 

Applications. 

25,193.  Dombach.     Treatment  of  grain.*     Nov.  23. 
25,501.  Yeo,  Hall,  and  Goskar.     Aeration  of  liquids  or 
manufacture  of  mineral  waters.     Nov.  26. 

(li.) — Sanitation  ;    Water  Purification. 

A  r  plication. 

25,142.  De  Kunwald.     Treating  solid,  liquid,  or  uascous 
substances  for  disinfecting,  steTrTisrne,  &c.    Nov.  21. 


Complete  Specifications  Accepted. 

Purification    of    waste    water. 


25,222  (1907).  Rumin. 
Nov.  25. 

19,646  (1908).  Lajoie. 
for   industrial   purposes. 


Apparatus  for  purifving  water 
Nov.    25. 


XIX.— PAPER,  PASTEBOARD,  Etc. 
Applications. 

24,809  and  24,811.  Brandenberger.  Treatment  and 
application  of  cellulosic  films.*     Nov.  18. 

25,183.  Curtius  und  Co.  Agent  for  use  in  sizing  paper, 
[Ger.  Appl.,  July  15,  1908.]*     Nov.  23. 


XX.— FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

24,742.  Gloystein.  Manufacture  of  concentrated 
tobacco  extract.      [U.S.  Appl.,  Jan.  10,  1908.]*     Nov.  17. 

24,750.  Hoennicke.  Process  for  obtaining  secretions 
from  organic  tissues.  [Comprised  in  No.  26,018  of  1907.]* 
Nov.  17. 

25,443.  Jensen  (Goldschmidt).  Manufacture  of  anhy- 
drides of  fatty  acids,  especially  acetic  anhydride,  from 
fatty  acid  salts.     Nov.  25. 

Complete  Specifications  Accepted. 

25,453  (1907).  Schmitz  und  Co.  Manufacture  of  cam- 
phene.     Nov.  25. 

26,018  (1907).  Hoennicke.  Process  of  obtaining  secre- 
tions from  organic  tissues.     Dec.  2. 

1682  (1908).  Zimmermann  (Chem.  Fabr.  auf  Action, 
vorm.  E.  Schering).  Manufacture  of  the  bromisovaleric 
acid  ester  of  isoborneol.     Dec.  2. 

2023  (1908).  Wellcome  and  Barger.  Manufacture  of 
cyclic  carbonates  of  halogen  derivatives  of  ethyl  and 
propyl    3.4-dihvdroxybenzene.     Nov.    25. 

8068  (1908).  "Wellcome,  Bates,  and  Rernfry.  Manu- 
facture of  a  therapeutic  compound.     Nov.  25. 

24,750  (1908).  Hoennicke.  Process  for  obtaining  secre- 
tions  from   organic   tissues.     Dec.    2. 


XXL— PHOTOGRAPHIC    MATERIALS    AND 
PROCESSES. 

Complete  Specification  Accepted. 

26,445  (1907).  Roth.  Producing  paper  to  be  used  as 
photographic  or  blue  print  paper,  etc.     Nov.  25. 

XXII.— EXPLOSIVES,  .MATCHES.  Etc. 
Applications. 

24,573.  Gillon.  Igniting  and  explosive  compositions. 
Nov.   16. 

25.052.  Lloyd,  and  Curtis'  and  Harvey,  Ltd.  Manu- 
facture of  explosives.     Nov.   20. 

Complete  Spectkcatioks  Accepted. 

3221  (1908).  Gartenmeister.  .Manufacture  of  readily 
inflammable  phosphorus  compounds  and  kindling  or 
priming  compositions.      Dec.  2. 

10,129    (lii(tH).    Bouohaud-Praoeiq.       Preventing    the 

spontaneous  explosion  of  nitro  explosives.      \'o\ .   25. 

12,188  (1908).  Anglo-French    K.    and    S.,    Ltd.,    and 

Edwards.      Explosive    charges.      Nov.    25. 
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MR.    MAX   MUSPRATT    IN    THE    CHAIR. 


THE   INDIVIDUAL   AND   THE   CORPORATION   IN 
THE  CHEMICAL  INDUSTRY. 

BY    MAS    MUSrRATT. 

There  is  one  phase  of  Chemical  Industry  which,  though 
touched  upon  indirectly,  has  not  been  fully  treated  in 
addresses  to  this  Society,  but  which  nevertheless  requires 
specific  consideration.  It  is  the  decline  of  the  individual 
and  the  necessity  of  his  resurrection  and  the  rise  of  the 
corporate  system  and  the  necessity  and  manner  of  its 
continuance. 

What  must  strike  one  is  the  diversity  of  tho  individualist 
pioneers  of  our  industry :  absolutely  opposite  methods 
seem  often  to  have  lead  to  success.  Here  science  succeeded, 
there  rule  of  thumb  paved  the  way  to  fortune  ;  the  dreamer 
of  dreams  met  with  practical  success,  the  practical  man 
founded  an  ideal  business.  There  was  no  royal  road  to 
success,  even  in  those  days,  and,  though  naturally  we  hear 
little  of  them  now,  there  were  men,  both  scientific  and 
rule  of  thumb,  who  failed.  Personality  was  everything 
in  the  early  days  of  chemical  industry. 

As  elsewhere,  development  lead  to  acute  competition, 
and  acute  competition  to  co-operation  or  amalgamation, 
and  to-day  conditions  are  sufficiently  long  established 
upon  a  corporate  basis  to  allow  of  their  being  analysed, 
criticised,  and  improved. 

Whether  the  supersession  of  the  private  firm  by  the 
public  company  is  desirable  or  not  need  not  be  discussed ; 
probably  inevitable,  at  any  rate  it  is  an  accomplished  fact. 
But  what  are  its  effects  ? 

Manufacture. — The  keystone  to  the  heavy  chemical 
industry  is  cheapness  of  manufacture  and  excellence  of 
product.  The  individualistic  era,  with  its  fierce  compe- 
tition, was  a  more  fertile  soil  for  improvement ;  but  the 
corporate  era,  with  its  large  scope  for  capital  expenditure 
and  experiment,  has  also  its  advantages.  In  the  early 
days  of  development  the  field  of  improvement  was  very 
great  and  the  immediate  advantage  of  improvement  was 
patent.  This  showed  itself  within  the  individual  works, 
where  the  principals  were  themselves  on  the  spot,  either 
creating  or  daily  watching  and  appreciating  the  creations 
of  their  staffs,  and  it  produced  a  class  of  itinerant  genius 
who  found  ready  bidders  for  any  real  improvement  of 
processes.  Possibly  in  no  other  way  could  a  great  industry 
be  moulded ;  but  a  point  comes  where  the  possibilities 
of  improvement  become  so  small  in  comparison  to  the 
capital  cost  that,  under  an  unlimited  competitive  system, 
the  private  firm  either  shrinks  from  the  responsibility 
or  undertakes  a  burden  too  great  to  bear.  At  this  point 
amalgamation  becomes  inevitable,  with  bankruptcy  as 
the  alternative. 

The  immediate  results  of  amalgamation  are  almost  bound 
to  be  good  on  the  manufacturing  side  :  each  works  has 
its  individuality,  its  special  features  of  excellence  and 
indifference,  and  a  systematic  comparison  should  result 
theoretically  in  raising  the  worst  to  the  standard  of 
the  best  or  even  higher.  In  practice,  an  undoubted 
raising  of  the  average  standard  is  effected,  and  the  way 
is  clear  for  the  refinements  of  manufacture,  often  entailing 
big  alterations  and  capital  expenditure  for  small  and 
sometimes  hypothetical  gains. 

It  is  here  that  the  loss  of  the  individual  is  felt,  and  the 
potential  strength  of  the  great  corporation  is  often  vitiated 
by  the  inertia  of  its  size. 

Under  the  complex  conditions  of  modern  manufacture, 
even  with  the  most  accurate  system  of  cost  sheets,  both 
improvements  and  weaknesses  are  apt  to  be  masked. 
Thus  a  works  or  a  department  with  some  appreciable 


weakness  may,  by  some  geographical  advantage,  luck 
with  regard  to  raw  materials,  or  exceptional  energy  of  its 
staff,  produce  as  good  or  better  results  than  another 
with  more  recent  equipment  or  improved  plant,  with  the 
not  unnatural  result  that  disappointment  is  felt  with  the 
improved  plant  and  its  extension  is  discontinued. 

It   is   here   that   the    individualist    characteristics    of 
intuition  and  perseverance,  which  have  done  so  much  to 
build  up  our  industry,  are  strongly  needed,  and  one  of  the  ' 
problems   of  the  time  is  how   to  regraft  them  on    the 
corporate  system. 

While  reckless  love  of  change  is  to  be  condemned,  modern 
industry  demands  the  systematic  adoption  of  the  most 
modern  contrivances,  unless  there  is  irrefutable  evidence  of 
their  unsuitability  to  the  particular  conditions.  The  sum 
of  small  improvements  is  in  the  end  enormous  and  far- 
reaching,  while  the  policy  of  contentment  leads  to  atrophy, 
imperceptible  at  first,  but  liable  to  lead  to  disaster  in 
emergency. 

Labour. — The  kind  of  work  required  in  the  chemical 
industry  varies  from  the  heaviest  to  the  lightest,  from  the 
crudest  to  the  most  skilled.  In  some  of  the  manual 
branches  skilled  labour  was  in  the  past  highly  paid,  owing 
to  its  very  special  nature  and  the  demand  exceeding 
the  supply.  The  modern  tendency  is  towards  simplifi- 
cation, with  a  consequent  lowering  of  high  individual 
wages.  At  the  same  time  there  has  been  a  certain  almost 
imperceptible  averaging  up  of  medium  and  low  wages  in 
sympathy  with  industrial  conditions  generally,  and  in  the 
most  modern  works  a  vastly  larger  number  of  men  are 
employed  at  wages  well  above  the  minimum  living  wage 
of  a  generation  ago,  but  the  plums  are  fewer.  On  the 
other  hand,  there  are  larger  openings :  the  foremen,  heads 
of  departments,  and  supervisors  of  processes  are  more  and 
more  likely  to  be  recruited  from  those  who  work  with  their 
brains  as  well  as  with  their  hands. 

The  labour  question  in  the  chemical  industry  is  always 
complicated  by  the  necessity  of  continuous  labour.  The 
excessive  hours  physically  possible  to  the  raw  countryman 
available  30  to  40  years  ago,  in  return  for  wages  which  to 
him  were  great  wealth,  are  now  an  anachronism.  Much 
has  been  done,  but  the  last  word  is  not  yet  spoken,  and 
there  must  be  give  and  take  on  both  sides  to  place  industry 
on  a  satisfactory  basis  in  this  respect. 

Sales. — It  is  doubtful  if  the  transition  from  the  individual- 
istic to  the  corporate  era  entails  greater  changes  anywhere 
than  in  this  department.  In  theory  the  conditions  are 
revolutionised.  Under  the  competitive  system  the  ideal 
is  to  place  the  whole  of  a  limited  make  at  a  margin  of  profit 
which  will  give  a  maximum  return  on  the  capital  invested  ; 
to  do  this  the  principal  conditions,  apart  from  cheapness, 
are  quality,  good-will,  and  promptness.  Quality  must 
be  of  two  kinds  :  the  real,  consisting  of  uniformity  of 
strength  and  reliability  of  standard  ;  the  artificial,  resting 
on  appearance,  style  of  package,  and  convenience  for 
consumer.  Goodwill  depends  upon  enterprise  in  securing 
markets  either  by  being  the  first  in  the  field  or  assisting 
consumers  by  recipes  or  other  information  suited  to  their 
special  needs.  Promptness  in  execution  of  orders  is  also 
vital,  and  much  intelligent  foresight  is  required  to  strike 
the  happy  mean  between  too  heavy  and  too  bare  stocks. 
A  single  indiscreet  manufacturer  might  ruin,  and  has 
ruined,  prices  for  all  for  long  periods  by  a  too  optimistic 
estimate  of  what  he  could  reasonably  place. 

Under  the  corporate  system  in  theory  competition  ceases 
and  the  ideal  is  to  obtain  the  highest  price  which  will  not 
check  consumption.  But,  apart  from  the  impossibility 
of  really  eliminating  competition,  a  powerful  factor  in 
keeping  prices  down  is  possible  competition.  Producing 
corporations  have  to  deal  with  consuming  corporations, 
who  are  always  having  attractive  estimates  dangled  before 
them  tempting  them  to  produce  instead  of  to  buy  their 
own  requirements.  We  all  know  the  results  that  can  be 
obtained  by  an  inventor  on  paper,  and  plausible  processes 
are  the  great  protection  for  the  consumer  from  fancy 
prices,  for  once  plant  has  been  erected,  though  the  results 
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may  be  disappointing,  the  consumer  rarely  comes  back. 
Some  of  the  principal  aims  of  a  manufacturing  corpora- 
tion should  therefore  be  a  moderate  selling  price,  but 
uniformity  of  price  is  most  desirable.  Rapid  fluctuations 
are  most  embarrassing,  both  to  producer  and  consumer, 
and  although  unpopular  at  times,  the  sound  policy  is  to 
be  slow  to  raise  prices  in  good  times,  but  stiff-necked  in 
lowering  prices  in  bad  times.  After  all,  in  almost  all 
consuming  industries  the  item  for  chemicals  is  not  a  con- 
trolling one,  and  the  consumption  of  these  industries 
cannot  be  stimulated  by  heavy  sacrifices  on  the  chemical 
side,  while  the  absence  of  fluctuations  characteristic  of 
the  corporate  system  has  a  steadying  effect  on  the  trade 
of  the  whole  world. 

A  danger  of  the  corporate  system  in  selling  is  over- 
centralisation.  In  old  days  large  bodies  of  competing 
sellers  specialised  in  various  articles  in  various  markets : 
on  the  manufacturing  side  one  works  acts  as  a  standard  of 
comparison  for  another :  in  selling,  centralisation  is 
necessary,  but  the  intimate  touch  and  specialised  know- 
ledge of  the  consuming  industries  and  the  various  markets 
is  in  danger  of  being  blurred,  to  the  prejudice  of  the  seller. 
Subject  to  general  control  of  policy,  the  individual  requires 
rehabilitating  in  this  branch. 

Buying,  which  includes  the  whole  question  of  raw 
materials,  is  undoubtedly  facilitated  by  the  corporate 
system.  In  purchasing  articles  where  there  are  competing 
sellers  the  very  lowest  prices  are  obtainable,  partly  because 
of  the  largeness  of  the  quantities  and  partly  from  the 
sellers  having  to  bid  against  unknown  competitive  tenders. 
The  only  obvious  difficulty  is  that  of  quality  :  the  works 
manager  likes  the  best  quality  at  the  lowest  price,  the 
buyer  aims  at  the  greatest  common  denominator  of  the 
two  factors,  and  it  is  quite  impossible  that  the  two  views 
shall  always  harmonise.  Intimate  touch,  with  frequent 
visits  to  the  works,  should  reduce  this  difficulty  to  a 
minimum. 

In  many  raw  materials  sellers  meet  the  stringency  of 
corporate  buying  by  rings  or  corners,  while  in  certain 
articles  the  supplies  may  be  so  limited  that  monopoly 
prices  can  be  exacted.  The  ring  or  corner  where  there  is 
no  natural  monopoly  can  usually  be  broken  by  facing 
temporary  loss  for  ultimate  gain,  but  the  natural  monopoly 
can  only  be  met  by  fresh  sources  of  supply.  For  its  chief 
raw  materials  a  large  manufacturing  undertaking  will 
therefore  sooner  or  later  usually  acquire  its  own  supplies, 
and  the  power  of  doing  this  is  a  great  source  of  strength  in 
the  corporate  system. 

Administration. — With  the  aggregation  of  business 
rendering  impossible  the  daily  individual  touch,  a  substi- 
tute has  to  be  found,  and  this  is  called  administration. 
It  has  been  too  readily  assumed  that  commercial  adminis- 
tration would  follow  as  a  matter  of  course  if  sufficient 
individualist  business  men  were  1  anded  together  in  a  board 
room.  Indeed,  one  big  amalgamation  started  with  no  less 
than  80  directors,  of  whom  probably  not  one  knew  an}'- 
thing  of  administration,  for  the  simple  reason  that  such 
knowledge  scarcely  exists.  A  spirit  of  administration 
suitable  to  the  new  conditions  mnst  be  developed,  which  is 
to  combine  all  that  is  best  in  both  the  individual  and  the 
collective.  Administration  is  to  the  large  company  what 
nerve-system  is  to  the  human  body,  all-pervading,  all- 
influencing,  but  under  normal  conditions  invisible  and 
intangible.  It  is  not  vested  in  a  board  or  in  this  or  that 
official,  but  in  the  spirit,  running  through  the  whole  body 
corporate,  producing  harmony  and  co-operation  while 
developing  individuality  and  creative  power.  Rut  this 
metapliysic.il  conception  of  administration  must  of  course 
be  associated  with  suitable  machinery,  and  in  practical 
industry  a  machine  is  invented  and  set  in  motion  long 
before  the  last  theory  of  its  ultimate*  development  is 
understood.  We  have  therefore  in  every  company  a 
board  of  director.,,  the  majority  tree  from  all  routine  w <>i  I. . 
a  minority  with  a  certain  amount  of  routine  work  of  a  non- 
departmental  nature,  and  in  conjunction  with  the 
secretarial  department,  general  supervisory  and  executive 
control  of  the  whole  undertaking. 

There  are  other  departments  ana  activities  of  an  advisory 

and  initiatory  nature  closely  allied  to  the  administration. 
The     principal    of    these    is    Hit  eh     and     Scientific 

Department,    which    keeps    the   administration   in   touch 


with  scientific  developments  affecting  the  specific  industry  ; 
criticises  new  processes  and  compares  them  with  the  old  ; 
reviews  the  whole  subject  of  patents,  past,  present,  and 
future,  and  evolves  the  new  processes  required.  The 
corporate  system  can  keep  a  highly  qualified  staff  fully 
equipped  in  these  departments,  chemical,  engineering,  and 
statistical,  and  it  is  here  that  the  scope  of  the  individual 
most  closely  touches  the  corporate  system.  At  the  same 
time  over-concentration  must  be  avoided.  Scientific 
men  of  high  standing  must  be  distributed  so  as  to  have 
actual  daily  touch  with  manufacturing  routine,  while 
inventive  genius,  which  springs  up  here  and  there  irre- 
spective of  great  scientific  training,  must  be  encouraged 
and  developed.  The  necessity  of  strong  individualism  in 
this  sphere  of  work  is  so  obvious  that  it  is  the  corporate 
that  must  be  accentuated.  In  industry  research  is  a  means, 
not  an  end,  and  as  inventive  genius  cannot  be  forced,  it  is 
incumbent  on  the  individual  to  keep  himself  in  close 
touch  with  the  necessities  of  his  industry.  Constant 
intercommunication  and  personal  touch  with  his  more 
routine  colleagues  is  therefore  one  of  the  paths  to  success. 

Another  important  though  not  numerically  large  depart- 
ment is  that  of  Commercial  Intelligence,  which  by  syste- 
matic study  of  what  is  happening  in  all  parts  of  the  world,, 
by  both  reading  and  travel,  helps  to  keep  the  adminis- 
tration both  up  to  date  and  forewarned  as  to  industrial 
dangers. 

It  is  essential,  however,  for  attaining  the  maximum 
efficiency  that  the  idea  of  water-tight  compartments  should 
be  entirely  eliminated.  While  the  pure  routine  of  a  depart- 
ment should  never  be  interfered  with  from  outside, 
each  department  should  have  good  relations  with  the 
others. 

What  then  is  the  future  of  the  individual  within  the 
corporation  ?  Material  gain  is  probably  the  most  potent 
incentive,  and  this  is  one  of  the  most  difficult  to  apportion. 

Payment  by  results  and  profit-sharing  are  obvious  sugges- 
tions, and  deserve  sympathetic  attention.  At  the  same 
time,  many  of  the  tentative  steps  in  this  direction  have 
led  to  dissatisfaction  on  one  side  or  the  other,  because, 
owing  to  the  complexity  of  modern  industry  and  the  inter- 
dependence of  departments,  it  is  well  nigh  impossible  to 
accurately  distribute  credit  when  expressed  in  £  s.  d. 

The  one  department  where  this  method  is  possible,  and 
is  a  partial  success,  is  in  rewarding  successful  invention. 
But  even  here  there  is  too  great  an  element  of  chance,  and 
a  system,  which  rewards  the  maker  of  thousands  and 
ignores  the  maker  of  tens  of  thousands,  because  the  one 
is  an  inventor  and  the  other  an  adapter,  is  arbitrary  and 
unsatisfactory.  To  my  mind,  the  ideal  justice  to  the 
individual  is  to  be  found  in  rapid  and  intelligent  promo- 
tion, both  with  regard  to  status  and  remuneration.  The 
corporations  which  adopt  this  method  systematically, 
3teering  between  the  Scylla  of  parsimony  and  the 
Chary bdis  of  favouritism,  are  the  most  likely  to  draw  the 
best  men  and  develop  their  individuality. 

The  personal  relation  is,  however,  also  a  vital  one,  and 
everything  possible  should  be  done  to  develop  good 
fellowship  and  camwaderie. 

The  modern  industrial  corporation  is  a  little  state, 
and  the  individual  and  the  corporate  will  attain  to  the 
highest  pitch  of  development  when,  adapting  Macaulay's 
words  — 

None  are  for  a  section 
But.  all  are  for  the  State. 

Discussion. 
Dr.   CAMPBELL  Brown  said  that  in  years   past,   when 
individual   management  gave  placo  to  limited  liability, 

in  the  course  of  ten  or  twelve  years,  the  manufacture 
generally  went  down  in  quantity  and  quality,  but  it  was 
to  be  hoped  thai  would  not  be  the  rule  in  the  future. 
Early  failures  were  merely  the  result  of  the  sudden  with- 
drawal of  the  head  and  nerves  of  the  manufacturers  from 
their  duties  without,  supplying  the  necessary  substitute. 
While   the    personal    head   of   a    manufacture   was   closely 

interested  financially  and  in  reputation  with  the  success 
and  the  ellieient  performance  of  the  work  at  every  Btage, 

in  fche  corporate  system  there  was  not  that  close  depen- 
dence of  everyone  upon  the  perfection  of  his  own  work 
and  the  performance  Of  his  own  duty.     In  this  connection 
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lie  might  rite  the  wonderful  Zeiss  Company  in  Jena, 
which  appeared  to  have  solved  the  problem  of  getting 
every  person  rewarded  according  to  his  deeds,  and  of 
making  him  feel  that  he  was  so  rewarded  :  and  it  was  not 
exactly  the  fair  allotment  of  promotion  and  other 
advantages  that  told,  but  the  making  the  man  realise 
that  his  advancement   depended  upon  his  work. 

Mr.  F.rsr.u  t:  C'akev  said  that  the  interesting  and  SOgges 
address  they  hail  heard  that  evening,  reminded  him 
of  Professor  Tyndall's  celebrated  one  at  Belfast  many  years 
ago  upon  the  use  of  the  imagination  in  science.  He  was 
sure  Mr.  Muspratt's  paper  would  lead  to  others  of  a  similar 
character.  The  cessation  of  individual  management  and 
individual  ownership  had  some  drawbacks-^-a  very 
obvious  one  was  that  there  was  less  personal  touch  with 
the  workpeople  and  the  staff — but  the  balance  of  advantage 
was  largely  on  the  side  of  the  corporation. 

Mr.  T.  W.  Stcart  cordially  agreed  with  all  that  Mr. 
Muspn.tt  had  said.  He  hail  very  definite  views 
Us  to  the  advantage  of  a  corporate  company  against 
a  private  firm  in  the  old  days.  When  they  had 
the  opportunity  of  comparing  costs  of  manufacture, 
quality  of  manufacture,  and  other  things  which 
constitute  good  management,  it  was  a  very  great  surprise 
to  many  of  them  to  see  in  the  case  of  many  firms  who 
had  high  reputations,  and  other  firms  who  had  small 
reputations,  what  a  revelation  there  was  when  they  were 
pat  together  side  by  side.  One  of  the  great  advantages 
of  a  corporation  was  the  fact  that  they  had  combined 
together  clever  men  in  the  shape  of  directors,  officials, 
and  foremen  in  a  way  which  was  quite  impossible  in  the 
old  days.  They  had  now  the  opportunity  of  seeing  for 
themselves  the  point  of  perfection  to  which  cost  and  quality 
of  manufacture  could  be  brought,  and  of  not  only  comparing 
one  works  with  another,  but  also  of  applying  a  manu- 
facturing tonic  to  each  works,  and  all  the  works  were  thus 
brought  to  a  level  basis.  In  that  way  great  corporations  could 
manufacture  at  an  enormously  decreased  cost  compared 
with  individual  firms.  Thus  one  of  the  great- advantages 
of  a  corporate  system  was  the  extreme  cheapness  of  manu- 
facture. There  were  men  in  that  room  who  would  support 
him  in  saying  that  when  they  looked  upon  the  costs  of  20, 
."10,  40  years  ago,  it  was  perfectly  marvellous  what  per- 
fection could  be  obtained  by  a  corporation,  as  the  result 
of  its  combined  capital,  skill  and  resources. 


London  Section. 


Meeting  held  at  Burlington  House  on  Monday,  November  9th, 
1908. 


DE.    J.    LEWKOWITSCH   IX    THE    CHAIR. 

CELLULOSE  AND  CHEMICAL  INDUSTRY. 

BY   C.    F.    CROSS   AND    E.    J.    BEVAN. 

On  many  previous  occasions  we  have  engaged  the 
attention  of  the  Society  upon  some  special  point  in  the 
Chemistry  of  Cellulose.  Our  present  task  in  response  to 
the  invitation  of  the  Chairman  of  the  section,  is  to  address 
ourselves  to  the  wider  text  under  which  this  contribution 
appears.  Such  a  review  as  we  can  give  of  the  present 
position  of  Cellulose  Industries  in  relation  to  Chemical 
Science  is  necessarily  based  upon  familiar  facts,  but  it 
may  perhaps  serve  a  useful  purpose  to  set  out  these  facts 
as  a  retrospect  of  progress,  to  appreciate  which  is  to  fore- 
cast in  some  measure  the  problems  of  the  future. 

This  Society  must  have  a  particular  interest  in  move- 
ments which  are  rapidly  extending  the  domain  of  the 
chemist  and  the  extensions  which  are  being  realised  are 
much  wider  in  their  import  than  has  perhaps  been  gener- 
ally recognised  even  by  chemists. 

As  a  basis  of  our  present  enquiry,  we  may  remind  our- 
selves of  the  preponderating  importance  of  the  cellulose 
industries  in  the  trade  and  commerce  of  the  United 
Kingdom. 


The  few  statistics  we  may  introduce  in  illustration  of  the 
point  involve  figures  so  colossal  that  it  requires  an  effort 
to    fix    their    exact    significance. 

The  staple  raw  material  handled  in  our  textile  and  paper- 
making  industries,  are  for  the  most  part  imported,  and 
we  give  figures  from  the  Board  of  Trade  Returns  for 
1907. 


Approximate  values  in  pounds  sterling. 


Cotton 

Flax 

Hemp 

Jute 

Wood  Pulp  (cellulose) 
Esparto 


70,458,000 
3,042,000 
4,238,000 
8,165,000 
2,400.000 
740,000 


It  is  to  be  particularly  noted  that  as  these,  our  raw 
materials,  are  of  foreign  origin,  our  cellulose  industries 
rest  on  an  entirely  exotic  foundation. 

The  manufactured  products  from  these  raw  materials 
are  in  large  proportion  sold  in  competitive  markets  and 
their  selling  prices  represent  the  appreciated  values  by  the 
work  put  upon  them. 

It  would  be  difficult  to  fix  average  figures  to  represent 
this  ratio  of  values.  We  may  select  a  few  typical  in- 
stances in  general  illustration. 

Thus  in  the  case  of  cotton  yarns  we  arrive  at  the 
following  figures : — 


Type  of 

Cotton  yajn, 

per  lb. 

Raw  cotton 
cost 

Labour,  &c, 
cost 

s.    d. 
2/150's  5     4 
2/100's  2  10 
1/100     1  10 
1/100     1     8 
1/60       1     11 

s.    d.     s.    d. 
1     6  to  2     0 
0  10  to  1     6 
0     8  to  1     0 
0     8  to  0  10 
0     6to  0     1 

Sea  Island 

Egyptian 

,,        combed 
,,        carded 
„        carded 

s.    d.      s.    d. 
3     4  to   3  10 
1     4  to   2     0 
0  10  to  1     2 
0  10  to   1     0 
0     6J  to  0     1\ 

In  the  case  of  flax  yarns  the  figures  for  costs  show  very 
similar  relations,  raw  material  representing  40%  of  the 
costs  of  production,  in  relation  to  60%  made  up  of  labour, 
steam,  and  general  factory  costs. 

We  are  leaving  out  of  consideration  special  or  "  fancy  " 
products,  but  we  may  mention  one  or  two  instances  to 
show  to  what  limits  costs  of  production  and  selling 
prices  are  carried  in  fine  yarns — thus  in  cotton  yarns : — 
cotton  yarns  are  manufactured  up  to  600's,  which  repre- 
sents 500,000  yards  per  1  lb.  For  commercial  purposes 
420's  is  a  usual  limit.  As  regards  value,  the  current 
selling  price  for  the  range  360's — 400's  is  60  shillings  to 
80  shillings  per  lb. 

In  flax  yarns  the  finest  count  usually  spun  is  "  300  lea," 
of  which  a  specimen  is  submitted.  The  bundle  of  this 
yarn,  i.e.  of  60,000  yards,  weighs  10§  oz.  and  sells  at  28s. 
These  facts  are  not  without  their  special  significance, 
and   they   represent   fundamental   technical    relations. 

They  may  appear  to  be  irrelevant  to  the  subject,  but 
only  if  we  assume  that  there  is  an  essential  antagonism 
between  science  and  balance  sheets,  and  that  science 
must  detach  itself  from  quantitative  results  when  these 
take  the  form  of  money  values. 

The  subject  of  cellulose  involves  the  consideration 
of  a  wide  range  of  such  relations  and  values  and  we  shall 
make  no  further  apology  for  toucning  on  economic  questions 
as  an  essential  aspect  of  the  evolution  of  chemical  industry 
in  this  field. 

In  the  spinning  and  weaving  industries,  the  chemist* 
plays  but  little  part  and  the  appreciation  of  value  expresses 
mechanical  work  performed  in  preparing  and  refining  the 
raw  material. 

We  can  understand  that  the  chemistry  of  cellulose  does 
not  interest  the  cotton  manufacturer  ;  his  raw  material  is 
chemically  inert,  and  is  handled  without  any  regard  to  its 
being  a  "  chemical  substance"  with  a  definitive,  if ,  for  the 
present,  problematical  constitution,  and  with  definitely 
ascertained    properties    and    reactions. 

b2 
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In  the  case  of  flax  and  jute  the  position  is  somewhat 
different.  These  fibres  represent  compound  celluloses,  and 
their  chemical  activities  come  into  play  to  some  extent 
in  the  preparation  of  the  fibres  from  the  plant,  and  in  the 
processes  and  treatments  auxiliary  to  the  spinning  process 
proper. 

As  an  illustration  of  chemical  investigation  in  this 
field,  we  may  instance  a  research  which  was  recently 
entrusted  to  us  by  the  Indian  Government  into  the 
causes  of  what  is  known  as  "  heart  damage  "  of  jute. 
It  is  a  destruction  of  the  fibre  observed  at  the  centre  or 
"heart"  of  the  bale  as  imported,  and  although  not  of 
frequent  occurrence  it  is  sufficiently  momentous  to  occupy 
the  attention  of  the  trade  and  manufacturers  on  this 
side,  and  the  Government  Department  which  is  concerned 
with  the  Agricultural  Interests  of  India. 

The  results  of  our  preliminary  investigation  have  been 
published  by  the  India  Office,  and  an  abstract  appears 
in  this  Journal,  (1908,  p.  1129,)  to  which  our  readers  are 
referred  for  details.  VV  e  have  to  call  attention  to  the 
following  more  general  conclusions  : — 

In  "  heart  damage  "  the  fibre  is  reduced  to  a  friable 
condition  :  there  is  a  large  conversion  of  the  fibre  substance 
into  water  soluble  derivatives  (10  to  15%)  and  a  still 
larger  proportion  is  soluble  in  dilute  alkaline  solutions 
(50%). 

The  lignocellulose  is  attacked  as  a  whole,  the  cellulose 
and  the  lignone  constituents  in  the  complex  being  pro- 
portionately represented  in  the  break  down  products. 
The  evidence  favours  the  conclusion  that  the  disintegra- 
tion, chemical  as  well  as  structural,  is  the  result  of  the  action 
of  micro  organisms  under  anat'  robic  conditions. 

Whatever  the  actual  external  exciting  cause  it  will  be 
clear  to  chemists  that  the  determining  conditions  are 
intrinsic  and  inherent  in  the  labile  constitution  of  these 
natural  complexes,  and  further,  that  the  extreme  manifes- 
tations of  these  inherent  tendencies  is  an  index  of  pro- 
gressive change  to  which  the  whole  crop  may  be  liable. 

During  the  preparation  of  our  paper  we  have  received  a 
communication  from  Mr.  F.  Barnes,  chemist  to  Messrs.  E. 
Lloyd,  Ltd.,  Sittingbourne,  giving  an  account  of  a  similar 
destruction  of  "  Mechanical  Wood  Pulp "  packed  and 
stored  in  4  cwt.  bales,  and  also  of  investigations  which 
led  to  the  conclusion  on  his  part  that  the  original  cause  was 
to  be  found  in  the  attack  of  organisms  under  anaerobic 
conditions. 

Mr.  Barnes'  experimental  numbers  show — ■ 


Constituents ' soluble  in  water  . 
Furfural,    per    cent,    of    ligno- 
cellulose   


Original 
sound  pulp. 


1-8 
4-45 


Disintegrated 

pulp,  various 

specimens. 


12-0      20-0 
3-1        2-1 


We  are  further  investigating  this  matter  with  Mr.  Barnes, 
as  a  question  not  only  of  industrial  moment,  but  of 
obviously  collateral  scientific  interest.  These  are  the  only 
cases  as  yet  disclosed  of  a  progressive  hydrolysis  of  ligno- 
cellulose tissues  preserving  the  intermediate  products 
in  water-soluble  form,  which  particularly  facilitates  the 
investigation  of  their  relationship  to  the  original  ligno- 
cellulose. 

There  is  tho  further  inducement  to  the  research  chemist 
to  enlist  in  the  interests  of  a  great  industry,  and  if  its  repre- 
sentative leaders  desire  fundamental  knowledge  and 
control  of  its  raw  material,  the  chemist  would  receive 
material  encouragement.  But  the  manufacturer  and  the 
""merchant  usually  prefer  a  very  different  view. 

In  this  case  the  "trade"  will  hold  that  the  only  point 
involved  is  a  destruction  of  value,  affecting  a  fractional 
percentage  of  the  crop,  "  that  tho  causes  are  perfectly 
wel  known,"  and  there  is  no  need  for  further  oomph- 
eating  a  sufficiently  complex  industry  by  the  introduction 
of  the  "  scientific  view  "  of  the  raw  material. 

We  are  old  enough  in  industrial  experience  to  be  able  to 
appreciate  this  attitude  of  manufacturers  as  well  as  the 
futility  of  criticising  it. 

The  practical  result  is  that  the  chemist  in  this  as  in 


other  cases  has  to  wait  on  a  favourable  conjunction  of 
planetary  influences. 

Another  opening  for  research  work  is  in  contributing  to 
the  perfection  of  methods  of  working  the  flax  fibre.  The 
retting  operation  to  which  the  flax  stem  is  subjected  is 
a  bio-chemical  process,  and  the  flax  fibre  ultimately 
separated  is  in  this  further  sense  a  chemical  product. 
Both  the  process,  and  the  product  in  relation  to  the 
process,  have  been  investigated  from  time  to  time,  but 
not  with  that  systematic  persistency  which  is  required  to 
lay  a  really  scientific  foundation  of  technical  progress 
in  a  great  industry. 

And  again  in  the  line  spinning  process,  the  prepared 
roving  passes  through  a  bath  of  water  immediately  before 
the  drawing  and  spinning  into  yarn.  Various  chemical 
treatments  have  been  successfully  used  in  developing  the 
drawing  and  spinning  quality  of  the  fibre. 

It  is  evident  that  this  is  a  province  of  useful  investiga- 
tion for  the  chemist  :  such  investigations  as  have  been 
recorded  are,  it  must  be  admitted,  of  a  by  no  means  exhaus- 
tive character  :  and  the  subject  of  the  composition  of  the 
fibre  substance,  its  relation  to  spinning  quality,  is  in  itself 
attractive  apart  from  the  supposed  stimulus  of  a  utilitarian 
objective. 

We  as  chemists  generally  accept  the  position  of  the 
"  outer  court "  to  which  we  have  been  relegated  by  con- 
vention, and  from  this  outside  point  of  view  with  its 
greater  freedom,  and  probably  less  responsibility  we  can 
only  endeavour  to  show  cause  for  an  enlarged  sphere  of 
influence  ;  and  this  applies  even  to  industries  which  are 
presumed  to  involve  mechanical  principles  only. 

On  the  other  hand  the  operations  of  bleaching,  dyeing , 
and  printing  are  of  course  in  the  main  chemical,  and  these 
industries  are  of  considerable  importance,  as  is  evidenced 
by  the  large  industrial  capital  involved  in  such  dividend 
paying  corporations  as  the  Bleachers'  Association 
[£6,800,000],  the  Calico  Printers  Association  [£8,730,000], 
The   Bradford  Dyers  Association  [£5,100,000]. 

The  papermaking  industry  offers  some  particular^' 
interesting  features  in  its  later  phases  of  evolution.  The  intro- 
duction of  chemical  wood  pulp  (cellulose)  synchronizes 
with  the  birth  of  this  Society.  It  is  another  instance 
of  an  exotic  raw  material — only  a  small  fraction  of  the  wood 
cellulose  which  we  employ  is  produced  in  this 
country,  and  for  this  relatively  small  industry  the  raw 
material  is  imported  wood.  The  bisulphite  process,  by 
which  the  greater  proportion  is  manufactured,  is  one 
which  may  be  described,  if  we  read  history  backwards,  as 
essentially  scientific  in  conception,  since  it  is  based  on  a 
specific  and  selective  attack  of  the  non  cellulose  constitu- 
ents of  wood  which  are  required  to  be  eliminated. 

In  this  respect  it  is  in  sharp  contrast  to  the  alkaline 
processes,  which  are  highly  complex  in  regard  to  the 
reactions  involved,  and  of  which  very  slender  accounts  can. 
be  given  in  terms  of  the  soluble  by-products.  Both 
groups  of  processes  are,  however,  actually  conducted  on 
an  empirical  basis. 

The  soluble  hi; -products  are  in  the  main  "  waste  products." 

Some  progress  is  to  be  noted  in  their  industrial  utilisation 
based  upon  the  colloidal  characteristics  of  the  sulphon- 
ated  lignone  complex.  Its  reactions  with  gelatin  are 
analogous  to  those  of  the  tannins  and  the  product  there- 
from may  be  used  in  tho  si  ing  of  papers,  and  as  an 
auxiliary  to  the  ordinary  methods  of  tanning  hides.  But 
these  applications  are  limited  by  certain  undesirable 
characteristics  of  the  products,  and  we  must  admit  as 
chemists  that  an  exhaustive  study  of  the  constitution 
of  those  products  remains  to  be  accomplished.  The  exact 
or  more  definite  knowledge  of  these  complex  aggregates 
should  divert  them  into  very  much  more  produeti\e 
directions  of  utilisation. 

The  pulp  or  cellulose  is  dealt  with  on  external  character- 
istics of  purity,  bleaching  quality,  length  of  fibre  etc. 
It  does  not  appear  to  have  suggested  itself  to  the  paper- 
maker  in  definite  terms  that  lie  may  he  neglecting  or  ignor- 
ing a  basis  of  valuation  depending  upon  the  chemical 
structure  or  constitution  of   his  cellulose. 

We  have  been  engaged  in  collecting  evidence  as  to  tho 
interdependence  of  structure  and  chemical  constitution 
in  the  case  of  the  artificial  cellulose  fibres  (Researches 
on  Cellulose  ii.  1905).     The  investigation  of  such  relation- 


Vol.  XXVII..  Xo.  24.]         CROSS  &    BEYAX— OKI.U'l.OSK  IX  I'll  K.MICAL  INDUSTRY. 


1189 


ships  is  more  direct  in  the  case  of  paper  fabrics,  and  when 
established  in  definite  terms,  would  lead  to  a  revision  of 
values  of  papermakers'   raw  materials. 

Here  is  another  invitation  to  the  chemist.  It  is  perhaps 
true  that  he  will  receive  no  encouragement  from  tho 
manufacturers  to  enter  into  the  arduous  and  prolonged 
research  necessary  to  establish  such  a  position  in  technical, 
and  finally  industrial  terms.  But  it  is  not  for  us  to  make 
a  grievance  of  this  attitude  of  manufacturers.  Perhaps  it 
implies  a  want  of  provision  on  their  part,  and  the  conse- 
quent want  of  provision  of  means  is  an  added  difficulty  to 
the  chemist,  and  a  postponement  of  achievement.  But 
as  we  have  the  conviction  that  systematic  work  in  such 
extensive  fields  can  have  no  other  than  fruitful  results, 
results  moreover  in  proportion  to  industry,  with  a  due 
proportion  of  unearned  increment,  it  is  perhaps  for  us  to 
find  the  necessary  ways  and   means. 

These  generalities  are  permissible  in  a  review  of  this 
field  of  industrial  activity,  but  more  importance  will  be 
attached  to  a  few  typical  examples  by  which  these  general 
conclusions    may    be    confirmed. 

As  a  study  of  appreciated  values  we  may  consider  in 
outline  the  conversion  of  the  fibrous  celluloses  into  Lustra 
Cellulose  or  Artificial  Silk. 

It  is  regrettable  that  our  language  has  not  the  equiva- 
lent of  the  German  word  "  Veredlung."  We  want  a  short 
expression  for  ratio  of  value  of  raw  material  to  that  of 
manufactured  products  :  what  the  Germans  would  call 
the  '"  Yeredlungs  Index." 

The  index  number  in  the  case  of  the  fibrous  celluloses 
spun  as  such,  is  3 — 5,  the  "  artificial  "  product  or  chemi- 
cally transformed  cellulose  represent  a  large  multiple  of 
this    figure,    say    30 — 50. 

As  is  well  known  there  are  three  well  established  chemical 
processes,  and  in  the  order  of  this  idea  the  youngest  of 
these,  viz.,  the  Viscose  process  is  first  since  it  takes'  the 
lowest  priced  wood  cellulose  as  its  raw  material ; 
the  older  processes,  viz..  the  nitro-cellulose,  and  cupro- 
ammonium  processes,  are  transformations  of  original 
cotton  cellulose  into  a  similar  structureless  thread. 
It  is  a  matter  of  interest  incidentally  to  note  the  growth 
of  this  industry.  The  present  gross  production  is  esti- 
mated at  5000  tons  per  annum,  which  is  about  l/10th 
of  the  total  estimated  consumption  of  "  natural " 
silk. 

It  appears  that  this  production,  Continental  and  English, 
is  absorbed  without  any  serious  competition  with  silk. 
It  may  be  noted  however  that  progressive  improvement  of 
method  and  competition  amongst  the  producers  of  artificial 
silks  has  had  the  effect  of  reducing  the  selling  price  of 
natural  silk  from  30 — 40  francs  per  kilo.,  which  obtained 
for  a  long  period,  to  the  present  price  of  17 — 20  francs 
per  kilo. 

We  are  only  incidentally  concerned  with  this  aspect 
of  the  industry.  A  more  important  enquiry  for  us  as 
technologists,  is  into  the  actual  factors  of  the  structural 
qualities  of  the  "  celluloses  "  in  their  derivative  amor- 
phous forms,  an  enquiry  which  opens  out  a  number  of 
problems  of  far  reaching  import. 

The  comparison  with  silk  is  direct  and  simple  since  both 
represent  amorphous  colloidal  matter  or  substance. 

The  artificial  silks  may  be  taken  as  showing  the  following 
range    of   textile    quality. 


Gramme. 


Breaking  strain  or  tenacity  per  unit  denier 

Extensibility  under  breaking  strain 

True  elasticity 


1-0- 

13%- 
*%- 


1-4 

-17% 
-  5% 


The  corresponding  averages  for  the  true  silks  (in  the  boiled-off 
state)  are  : — 

Breaking  strain  or  tenacity  per  denier 2-0 — 2-5 

Extensibility  under  breaking  strain :     15% — 25% 

True  elasticity 4%—  5% 


Strehlenert   has    established    the    following   relationships 
which  are  important  (Chem.-Zeit.,  1901,  p.  1100). 


The  breaking  strengths  are  expressed  in  terms  of  kilo- 
grammes per  square  millimetre  of  section,  which  is  a  satis- 
factory basis  of  comparison  in  view  of  the  close  structural 
similarity   of   the   products  investigated : 


Natural 
silk." 


"  Artificial 
silks.' 


^China  raw  silk 

French  „        „     

boiled  off 

dyed  red,  weighted 

blue  black  at  110  per  cent. 
„  ,,        140  per  cent. 

,,  „     ■  500  per  cent. 


Chardonnet 
Lehner 


Nitrate  process 


Dry. 


Wet. 


Lustra     j  Glanzstoff,  cuprammonium  process 
celluloses    v  Viscose,  xanthate  process   


53-2 
50-4 
25-5 
20-0 
12-1 
7-9 
2-2 

14-7 
17-1 
19-1 
21-5 


46-7 
40-9 
13-6 
15-6 
8-0 
6-3 


1-7 
4-3 
3-2 
5-3 


The  lustra  celluloses  are  thus  inferior  in  tenacity  to  the 
silks,  but  when  these  are  "  weighted  "  there  is  a  loss 
of  strength  beyond  that  which  would  be  directly  propor- 
tional to  the  degree  of  "  dilution "  of  the  silk 
substance. 

As  the  weighting  of  silks  is  very  largely  practised  it 
will  be  seen  that  the  lustra  celluloses  are  quite  on  the 
average  level  of  textile  quality,  even  in  this  higher  sphere. 

In  regard  to  elasticity  and  extensibility  which  are 
important  correlative  measures  of  textile  quality  a  similar 
series  of  relations  obtains. 

The  lustra  celluloses  on  the  other  hand  have  a  special 
relationship  to  water,  the  colloidal  cellulose  having  a 
considerable  hydration  capacity.  In  actual  practice  this 
fact  is  not  of  such  moment  as  to  impede  the  very  rapid 
progress  of  the  industry  in  these  new  textiles. 

That  this  property  or  relationship  of  the  cellulose  is 
modifiable  appears  to  be  a  reasonable  deduction  from  the 
general  reactivity  of  cellulose.  It  has  been  presumed  by 
investigators  that  the  cellulose  (hydrate)  is  susceptible 
of  modification,  either  by  intrinsic  or  constitutional 
change,  or  by  reaction  to  form  a  new  derivative,  in  such  a 
way  as  to  yield  a  product  more  nearly  resembling  the 
normal  cotton  cellulose  in  resistance  to  hydration.  At 
this  date  there  is  only  one  method  which  has  been  made 
known  for  effecting  this  change,  which  consists  in  effecting 
a  reaction  with  formaldehyde. 

The  process  and  its  products  are  described  in  detail 
in  a  paper  in  the  Moniteur  Scientifique,  1908,  13 — 18, 
("  Etat  Actuel  de  1 'Industrie  de  la  Soie  Artificielle," 
F.  Beltzer),  under  the  descriptive  name  "  Sthenosage  " 
and   "  Soie   Sthenose  "    respectively. 

The  lustra  cellulose  is  treated  with  an  aqueous  solution 
of  formaldehyde  (6%  CH20)  containing  also  sulphate 
of  alumina  and  lactic  acid,  centrifuged,  and  dried  in  a 
chamber  at  30 — 40°  C,  the  desiccation  being  aided  by 
the  presence  of  sulphuric  acid.  When  dry  it  is  heated  for 
some  hours  at  50 — 60°  C. 

The  effect  of  this  treatment  on  the  physical  properties 
of  the  lustra  celluloses  is  set  out  in  the  following  compara- 
tive table  of  figures,  which  we  have  recalculated  into  mean 
or  average  numbers. 


Breaking  strain 

grms.  per  unit 

denier. 

Elasticity 

elongation  per 

cent. 

Air  dry 
condition!  Wetted. 

Air  dry 

Wetted. 

For  the  lustra  celluloses  of 
the  three  processes,  nitro- 
cellulose,     cupro-ammo- 
nium,  viscose 

1-25          0-37 
1-6             1-1 

12-2 
7-8 

9-0 
7-6 

These  figures,  which  are  those  of  the  inventor  of  this  process 
Eschalier,  and  his  collaborators,  have  been  generally 
verified. 
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In  regard  to  the  proportion  of  methylene  oxide  fixed 
in  combination,  our  own  analyses  of  Sthenose  silk,  have 
given  numbers  between  0-35%  and  0-8%  CH.,0,  which 
expressed  in  molecular  ratio,  CH20  :  CRHl0O5,  is  approxi- 
mately 1  :  30.  This  indicates  a  curiously  disproportionate 
effect.  It  might  be  assumed  in  explanation  that  the 
fractional  proportion  of  molecules  or  groups  actually 
reacting  are  in  the  free  or  uncombined  state  capable  of 
influencing  the  hydration  capacity  of  the  complex  or 
aggregate,  or  as  an  alternative  the  suggestion  is  that  a 
constitutional  change  in  the  cellulose  itself  accompanies 
the  fixation  of  the  H2CO  groups,  and  this  suggestion  is  of 
moment  as  it  indicates  a  capacity  of  internal 
structural  modification  which  offers  an  attractive  field 
for  research. 

Another  point  to  be  noted  is  that  the  reaction  consider- 
ably modifies  the  dyeing  capacity  of  the  lustra- 
cellulose. 

Their  relative  avidity  for  colouring  matters  is  a  defect, 
not  perhaps  in  itself,  but  because  it  is  associated  with 
irregularity,  and  this  want  of  uniformity  is  a  certain 
limitation  of  usefulness.  It  is  not  however  asserted 
that  the  Sthenose  process  in  lowering  the  dyeing  capacity 
of  the  cellulose  does  this  uniformly,  that  is  in  such  a  way 
as  to  correct  its  inherent  deficiency  in  this  respect. 

Lastly,  on  the  important  industrial  question :  it  is  claimed 
that  the  cost  of  treatment  does  not  exceed  0-50  fr.  per 
kilo.,  or  say  2|d.  per  lb. 

This  matter  is  not  yet  sufficiently  developed  for  us  to 
form  a  definite  estimate  of  its  industrial  importance,  but 
as  a  technical  and  scientific  fact  it  is  established,  that  the 
"  artificial  "  celluloses  are  capable  of  modification  to  a  still 
closer  approximation  to  the  range  of  natural  silks. 

We  set  out,  however,  with  the  enquiry  which  arises  in 
comparison  with  the  staple  cellulose  industries,  such  as 
cotton  or  flax,  to  what  extent  are  the  "  chemical  yarns  " 
destined  to  compete  with  and  substitute  the  ordinary 
"  mechanical  "  or  spun  yarns. 

Without  attempting  a  direct  answer  to  this  question, 
we  will  endeavour  by  a  sketch  of  the  essential  technical 
factors  of  this  less  obvious  competition,  to  forecast  its 
possibilities. 

I.  Structural  Qualities.— The  textile  characters  of  yarns 
are  determined  in  large  part  by  (a)  tenacity  measured  in 
terms  of  weight  or  strain  required  to  rupture  ;  and  (b) 
extensibility,  or  elongation  under  breaking  strain. 

We  have  already  introduced  numerical  expressions  of 
these  qualities  in  comparing  various  types  of  lustra 
cellulose  and  silk  yarns.  In  extending  comparisons  to 
the  heterogeneous  group  of  fabrics  of  which  cellulose  is 
the  basis,  and  which  of  course  includes  papers,  we  have  to 
be  satisfied  with  a  comprehensive  expression  for  strength 
or  tenacity,  seeing  that  the  factors  for  strength  are  essenti- 
ally  different   in   various   types   of   fabrics. 

Thus  in  "  mechanical "  textile  yarns,  the  twist  plays 
a  very  important  part :  in  papers  the  fibres  and  fibrous 
debris  are  brought  together  without  twist,  and  the  structure 
owes  its  cohesion  mainly  to  the  adhesion  of  these  fibrous 
elements,  with  the  added  effects  of  colloidal  sizing 
agent. 

In  both  tissues  the  fabrics  are  composed  of  units  which 
are  not  continuous  solids,  and  they  are  put  together  so  as 
to   further    include;    interspaces    which    are    air-filled. 

The  breaking  of  such  irregular  solids  is  a  complex 
phenomenon,  and  the  determination  of  breaking  strain 
leads  to  an  integral  expression  of  technical  rather  than 
scientific  value. 

In  the  comprehensive  form  of  "  breaking  length  "  we 
have  the  breaking  strain  reduced  to  a  co-effioienl  expres- 
sion in  which  sectional  dimensions  are  eliminated  and  also 
mass  or  specific  gravity  are  involved. 

It  is  outside  the  scope  of  this  paper  to  discuss  such  points 
at  length.  They  are  familiar  terms  to  specialists,  and  we 
merely  remind  chemists  who  have  not  considered  matter 
from  the  structural  point  of  view,  that  cellulose  cannot  bo 
studied  apart  from  these  problems,  which  involve  special 
methods  and  terminology. 

The  following  tabic  of  relations  which  we,  have  so  far 
■explained,  will  have  the  advantage  of  bringing  together 
in  a  perspective  view,  a  number  of  "roups  of  effects  to  which 
iln-    specialising    tendency    of    industry    assigns    separate 


investigation      and     treatment     in     our      technological 
institutions  : 

Averages  of    structural    properties    of    cellulose    textiles 
and  other  fabrics. 


Breaking  length 
(metres). 


Elongation 
percentage  under 
breaking  strain. 


Cotton  yarns    13,000—14,000 

Flax  line  yarns    12,000—20,000 

Lustra     cellulose  (artificial 

silk)    11,000—12,000 

tWood  pulp  yarns 5,500—7,000 

i  Normal  standard 

classification  of 

Papers    -'.       German      test 

j      ing        depart- 

l      ment 6,000 — 1,000 


4—6 
1-5—3 


10—15 
6—7 


4-5—1-5 


t  E.  Pfuhl.  "  Papierstoffgarne."  (1904). 
External  qualities. — Cellulose  fabrics  present  an  extra- 
ordinarily wide  range  of  secondary  qualities  which  are 
factors  of  utility,  and  therefore  value.  Such  are  density 
and  apparent  density,  lustre  with  the  qualifications  of 
translucency  to  opacity,  dyeing  capacity,  and  resistance 
to  water  and  atmosphere. 

These  qualities  are  all  expressible  more  or  less  in  terms 
of  numbers,  and  can  be  made  subjects  of  exact  investi- 
gation. From  the  present  point  of  view  we  have  to 
take  note  of  the  general  characteristics  of  the  lustra- 
celluloses  under  this  heading. 

In  regard  to  density,  i.e.  actual  density  of  fibre  substance, 
the  entire  range  of  the  vegetable  fibrous  raw  materials  of 
industry  fall  within  the  narrow  limits  1-48 — 1-52. 

The  number  1-500  can  be  taken  for  the  specific  gravity 
of  solid  cellulose  (air  dry).  Since  the  lustra  celluloses  are 
for  the  most  part  continuous  solids,  this  density  is  not  only 
actual  for  the  substance  but  coincides  approximately 
with  the  "  apparent  "  density  of  the  yarn. 

This  density  contrasts  unfavourably  with  that  of  silk. 
We  note  here  that  the  number  1-33  represents  the  actual 
and  for  similar  reasons  the  approximate  apparent  density 
of  silk,  and  it  is  also  to  be  noted  that  with  all  the  fibres 
presenting  minute  structure,  the  apparent  density  of  the 
manufactured  products  represents  a  much  lower  scale  of 
values  and  these  of  course  are  factors  of  relative  utility. 

In  the  next  place,  the  exceptional  histre  of  the  structure- 
less celluloses  is  a  considerable  factor*  of  their  value. 

They  also  have  a  high  dyeing  capacity  with  relative 
fastness  of  colours.  On  the  other  hand  again,  the  diminu- 
tion of  strength  on  wetting  is  a  defect. 

We  close  this  section  by  noting  that  all  these  qualities 
are  capable  of  variation,  more  or  less,  that  is  within  limits 
which  it  is  a  function  of  the  research  chemist  to  determine. 

We  now  come  to  the  more  important  question  of  cost  of 
production.  The  lustra  celluloses  are  at  present  mainly 
produced  within  a  range  of  from  100  to  150  deniers.  If 
we  compare  these  with  cotton  yarns  at  35's  to  55's,  the 
flax  yarns  150's  to  100's,  we  shall  find  that  the  selling 
prices  indicate  a  somewhat  similar  range  of  industrial 
costs. 

In  the  case  of  ordinary  textile  yarns,  with  increased 
fineness,  the  costs  of  production  mount  at  a  rate  dispropor- 
tionately rapid,  and  for  two  reasons. 

To  produce  fine  counts  of  yarn  from  cotton  or  flax,  a 
raw  material  of  high  quality  is  required,  and  this  is  propor- 
tionately dearer.  As  against  this  it  is  obvious  that  in  the 
case  of  artificial  fibres,  the  cost  of  raw  material  is  constant. 

Further— in  the  sliver  and  roving  stages  of  tlie  ordinary 
textiles,  costs  of  production  mount  in  direct  proportion 
to  handling  and  waste  produced.  But,  in  artificial  yarns 
the  increased  cost  of  the  final  product  is  limited  to  the 
factor  of  reduced   production    per  spinning   unit. 

There  are  obviously  two  ways  of  producing  the  nccessarj 
range  of  variations  of  fineness  or  weight-length  in  the  case 

of  these  artificial  silks,  viz.,  by  varying  ('/)  the  dimensions 
and  (6)  th1'  number  of  fche  constituent  unit  threads.  The 
general  limit,  of  fineness  of  this  unit  is  represented  by  a 
thread  Of  from  8  tO  8  say  7  deniers,  which  means  that  the 
skoin  length  of  150  metres  weighs  7x0*05  grammes, 
or  about    08    milligramme    per    metre. 
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The  actual  textile  unit  or  the  commercial  yarn  is  an 
ihlage  of  these  units,  ami  for  the  more  usual  applica- 
tions, these  are  twisted  loosely  together,  that  is  to  say.  with 
100  to  200  turns  pet  metre. 

The  order  of  progressive  refinement  has  been  in  the 
direction  of  lowering  the  number  of  unit  threads,  and  this 
has  so  far  satistied  the  increasing  demands  of  users,  but 
it  is  obvious  that  the  limit  is  by  no  means  reached. 

Several  of  the  systems  of  spinning  claim  to  produce 
ultimate  threads  of  much  greater  fineness,  in  fact  to  draw- 
threads  of  the  dimensions  of  the  silks  proper,  and  it  is 
known  that  a  large  margin  remains  available  to  meet 
further  requirements.  From  these  technical  facts  wo 
may  forecast  a  considerable  further  expansion  of  the 
industry. 

A  number  of  variations  in  other  respects  are  being 
brought  into  play,  such  as  are  produced  by  doubling  or 
manifolding  the  unit  threads  in  the  usual  twisting 
operation. 

Such  effects  are  of  course  of  no  further  interest  to  us  than 
as  evidence  that  a  continued  expansion  of  the  industry 
is  taking  place,   and  also  that  the  consumption  of  the 

fjroduct  is  not  a  matter  of  fashion  or  of  demand  more  or 
ess  capricious. 

Our  present  point  of  view  however  is  outside  these  details. 
We  have  sought  to  establish  the  general  position  that  as 
regards  the  important  element  of  costs  of  production,  the 
'"  artificial  "  silks  or  lustra  celluloses  are  already  within 
the  range  of  the  "  mechanical  "  yarns  produced  by  working 
up  the  natural  of  fibrous  cellulose. 

Without  drawing  any  conclusions  as  to  the  future  which 
would  be  premature,  it  is  important  that  technologists 
should  recognise  this  new  element  in  their  calculations. 
We  may  point  out  that  the  date  of  the  first  invasion  by  the 
chemists  of  the  province  of  fundamental  industry  is  the 
year  1883.  From  what  has  been  accomplished  in  a 
generation  we  might  be  justified  in  sanguine  expectations 
of  the  probable  extension  of  this  as  a  chemical  industry. 
But  we  have  no  concern  with  vague  predictions  and  we 
have  rather  endeavoured  to  indicate  the  fundamental 
technical  facts  which  constitute  a  new  industrial 
perspective. 

'  It  remains  to  describe  briefly  another  group  of  processes 
by  which  the  chemist  has  also  enlarged  and  changed  this 
perspective. 

The  modification  of  cellulose  known  as  mercerisation 
is  at  this  date  familiar  to  chemists  in  all  its  bearings, 
and  we  have  only  to  note  the  remarkable  development 
of  the  industry  which  took  place  in  the  period  1891  to 
1900  ("  Mercerisation,"  Haywood  and  Co.,  1903).  A 
good  deal  of  this  expansion  was  certainly  attributable  to 
the  capricious  influences  of  fancy  or  fashion,  but  exagger- 
ated effects  of  this  order  have  long  since  been  eliminated, 
and  it  is  satisfactory  to  note  that  on  its  permanent 
industrial  basis,  mercerisation  is  an  important  develop- 
ment of  textile  chemical  industry,  the  volume  of  which 
may  be  judged  in  terms  of  an  estimate  of  the  caustic  soda 
which  is  consumed,  which  a  well-informed  friend  of  ours  has 
given  us  as  5000  tons  per  annum.  The  process  chiefly 
rests  upon  its  lustre  effects  due  to  the  structural  modifi- 
cation of  the  cotton  fibre  which  it  determines. 

The  associated  modification  of  physical  and  chemical 
properties  of  the  cellulose  though  of  secondary  technical 
importance  are  of  moment  in  their  bearings  on  the  main 
subject    of    this    communication. 

Cotton  yarns  under  mercerisation  show  a  considerable 
increase  of  tenacity  from  40  to  100%  according  to  the 
nature  and  quality  of  the  yarn  used,  and  the  circum- 
stances of  treatment. 

But  owing  to  the  complexity  of  the  phenomena  involved, 
we  cannot  make  any  calculations  from  such  observations 
on  the  twisted  fibre  aggregates,  as  to  the  actual  physical 
changes  of  the  ultimate  fibre.  From  a  critical  examination 
of  the  evidence,  and  allowing  full  weight  to  the  observations 
and  deductions  of  Pope  and  Hiibner  (this  Journal,  1904, 
23)  it  appears  that  the  increased  strength  observed  is  an 
effect  of  augmented  cohesion  of  the  component  fibres, 
an  indirect  result  of  the  chemical  and  constitutional 
changes  of  the  cellulose.  In  confirmation,  we  may  cite 
the  experiments  of  O'Neill  (loc.  cit.)  on  ultimate  cotton 
fibres,  in  which  the  following  relations  were  established  : — 


The  mean  lengths  measured  before  and  after  mercerisa- 
tion showed  a  contraction  of  15%,  the  increase  of  tenacity 
was  12%.  It  is  probable  therefore  that  the  structural 
qualities  of  cellulose  as  a  colloidal  substance  are  but  little 
affected   by  mercerisation. 

Of  the  chemical  changes  resulting  from  the  reactions 
there  havo  been  a  number  of  investigations,  Pope  and 
Hiibner  (loc.  cit.)  Vieweg.  (Berl.  Ber.  1907)  Knecht.  (J.  Soc. 
Dyers  Col.  1907). 

Beyond  confirming  observations  of  Mercer  as  to  the 
hydration  of  the  cellulose  it  is  established  that  here  is  a 
progressive  change,  probably  resulting  from  interior 
hycirolytic  reactions,  which  is  particularly  revealed  in 
reactions  of  the  alkali  cellulose  with '  carbon  bisulphide  : 
and  there  is  a  marked  development  of  acidic  character  of 
the   reacting   groups. 

This  is  demonstrated  by  the  behaviour  of  the  mercerised 
products  towards  alkaline  solutions,  as  also  by  their 
relations  to  dye  stuffs  of  known  constitution. 

A  further  proof  is  afforded  by  an  observation  of  our  own, 
previously  unpublished,  that  the  mercerised  cellulose 
does  not  react  with  a  nitrating  mixture  composed  of  nitric 
acid,  acetic   anhydride,   and  acetic  acid. 

It  will  be  evident  to  students  who  critically  follow  these 
researches  that  much  more  remains  to  be  investigated 
by  way  of  these  characteristic  reactions  of  mercerisation. 

In  the  converse  direction  of  chemical  change,  the  ester 
reactions  and  derivations  of  cellulose  are  the  starting 
point  and  basis  of  important  industries  which  are  being 
progressively  extended. 

Both  from  the  scientific  and  industrial  side,  problems 
of  great  moment  are  continually  opening  out.  We  are 
mainly  concerned  with  the  structural  properties  or  qualities 
of  the  ester  derivatives  of  cellulose  in  relation  to  those  of 
the  original   cellulose. 

In  the  case  of  the  nitrates  these  reactions  have  been 
carefully  investigated.  The  observations  of  Bronnert 
(Rev.  Gen.  Mat.  Col.,  1900)  have  shown  that  by  con- 
version into  nitrate  under  normal  conditions  there  is  very 
little  change  in  the  structural  properties  of  the  cellulose.  * 

We  may  conclude  from  these  observations,  that  the 
OH  groups  of  cellulose  are  not  primarily  concerned  in 
those  constitutional  features  which  underlie  the  qualities 
in  question. 

We  are  able  to  furnish  confirmatory  evidence  from  our 
investigations  of  a  series  of  acetates,  or  acetic  esters  of 
cellulose  (Cross  &  Briggs,  J.  Soc.  Dyers  &  Colorists,  1907) 
which  are  produced  without  structural  changes  in  the 
cellulose  such  as  mark  the  initial  stages  of  acetylating 
processes   previously   known. 

In  the  latter  processes  the  reaction  between  the  non- 
cellulose  OH  groups  and  acetic  anhydride  is  determined 
by  sulphuric  acid  (Lederer)  or  other  acid  catalysts. 

Taking  a  saline  catalyst  such  as  zinc  chloride,  a  very 
different  course  of  reaction  is  determined.  As  stated 
there  are  no  structural  changes  in  the  earlier  stages  and  a 
complete  conversion  of  cotton  yarn  into  monoacetate  mav 
be  effected  with  a  gain  of  weight  of  28%  and  conservation 
of  the  textile  qualities  of  the  yarn  in  all  respects. 

This  mono-acetylated  cellulose  has  certain  properties 
which  indicate  industrial  utility.  It  resists  direct  dyes, 
has  a  much  lower  hygrometric  equivalent  than  cellulose 
(2 — 3%  moisture)  and  is  also  differentiated  from  cellulose 
in  regard  to  insulating  and  dielectric  properties.  An 
important  industrial  feature  of  the  process  of  acetylation 
is  the  effective  utilisation  of  the  acetic  anhydride  in  the 
reaction,  the  proportion  combining  amounting  to  80% 
of  the  quantity  employed  in   the  reaction  mixture. 

In  the  higher  grades  of  acetylation  up  to  the  tri-acetate 
the  reaction  maintains  its  characteristics  of  progressive 
attack,  there  are  no  sudden  transitions  from  the  lower  to 
the  higher  stages  such  as  are  observed  with  the  powerful 
acid  catalysts.  The  reaction  is  in  fact  perfectly  controlled 
by  duly  varying  the  more  important  factors,  which  are — 

(a)  Proportion  of  zinc  chloride. 

(b)  Proportion  of   acetic   anhydride. 

(c)  Proportion  of  reaction  mixture  to  cellulose. 

(d)  Temperature. 

(e)  Time. 

These  have  all  been  investigated  and  the  results  will  be 
dealt   with   in   detail   in   a   forthcoming   communication. 
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The  reaction  itself,  and  the  textile  products  which  result 
are  illustrated  by  the  specimens  submitted.  The  particular 
points  which  they  emphasise  are  that  a  very  large  molecular 
proportion  of  negative  groups  can  be  added  to  the  cellulose 
aggregate  without  causing  any  change  in  structural 
properties,  and  again  that  the  OH  groups  are  not  directly 
concerned  in  the  structural  characteristics  of  cellulose. 

Of  course  the  properties  which  are  essential  to  its  useful 
functions  are  those  which  are  bound  up  with  its  colloidal 
character. 

It  would  be  a  mere  speculation  as  to  whether  the  actual 
configuration  of  the  unit  groups  is  the  essential  or  dominant 
factor,  or  whether  these  qualities  are  independently 
attributable  to  the  colloidal  state  as  represented  by  the 
cellulose  aggregate. 

These  considerations  we  have  emphasised  in  a  recent 
publication  (Researches  on  Cellulose,  II.,  1905)  and  we 
look  to  further  progress  in  the  direction  of  colloidal 
chemistry  as  a  necessary  preliminary  to  the  further 
resolution  of  these  problems. 

Lastly,  we  may  mention  a  projected  industrial  applica- 
tion of  cellulose,  of  which,  however,  it  must  be  said  we  have 
never  seen  the  prospective  industrial  basis,  and  that  is 
the  conversion  of  cellulose  into  sugar  by  acid  hydrolysis, 
and  fermentation  to  alcohol  (E.  Simonsen,  Z. 
angew.  Chem.,   1898,  3). 

This  matter  has  been  carefully  treated  in  a  recent 
publication  (Korner,  ibid.,  1908),  and  the  author's  quantita- 
tive results  and  deductions  confirm  the  unfavourable 
estimate  of  the  industrial  potentialities  of  the  several 
schemes. 

But  this  matter  is  a  side-issue  of  the  fundamental 
scientific  problems  of  the  exhaustive  hydrolysis  which, 
systematically  worked,  should  contribute  a  very  important 
and  in  fact  essential  basis  to  a  more  intimate  knowledge 
of  the  actual  constitution  of  cellulose. 

We  note  that  in  all  studies  of  hydrolytic  resolution  of 
cellulose  there  is  nothing  comparable  to  the  exhaustive 
quantitative  resolutions  which  have  been  carried  out  in 
the  case  of  starch. 

It  by  no  means  follows  that  when  hydrolysed  to  ultimate 
units  all  the  celluloses  are  finally  resolved  into  normal 
hexoses  or  pentoses. 

To  carry  out  this  scheme  of  resolution  requires  only  the 
application  of  well  known  methods,  but  an  exhaustive, 
in  the  sense  of  quantitative  account  of  the  typical  celluloses 
in  terms  of  the  sugars,  or  perhaps  other  groups  into  which 
they  can  be  ultimately  resolved,  is  a  very  much-needed 
contribution  to  the  science  of  the  subject. 

Thi-  is  not  the  occasion  for  a  detailed  discussion  of  these 
matters.  Our  point  of  view  is  rather  that  of  an 
impressionist  delineator.  We  desire  to  communicate  to 
others  our  general  impression  that  the  subject  of  cellulose 
teems  with  well  defined  problems  of  research.  On  its 
industrial  side  it  is  in  a  condition  of  active  growth  and 
expansion,  especially  in  those  directions  which  chemical 
research  has  opened  out.  What  has  been  accomplished 
is  only  to  be  taken  as  an  index  of  the  much  greater  and 
more  attractive  possibilities  in  front  of  us,  some  of  which 
we  have  endeavoured  to  forecast. 

Discussion. 

The  Chairman  said  that  the  authors  had  shown  what 
a  great  industry  this  was— he  believed  the  third  in 
importance  in  this  country,  taking  agriculture  as  the  first. 
He  hoy>ed  they  would  be  told  in  the  reply  to  the  discussion 
more  about  "the  raw  material,  which  was  becoming 
increasingly  difficult  to  obtain,  so  that  grasses  had  to  be 
imported  from  Algeria  and  other  countries.  He  would 
be  glad  to  know  how  far  the  experiments  had  gone  with 
regard  to  making  use  of  the  fibre  of  maize  and  other 
hitherto  unused  plants. 

Some  further  details  with  regard  to  mercerising  would 
no  doubt  be  welcome,  as  this  process  bad  tfow  come  to 
the  fore  and  especially  so  in  consequence  of  the  combina- 
tion of  mercerised  with  non-mercerised  material,  which 
allowed  to  produce  special  effects  in  the  finished  goods. 
'1'1,,-v  bad  beard  of  the  large  amounts  of  oaustio  soda  used 
in  this  industry,  and  it  might  be  interesting  to  Mr.  Cross 
to  learn  that  in  some  works  the  caustic  soda  was  either 
given   or  thrown  away.     That   was  still   the  case   some 


twelve  years  ago,  within  his  (the  speaker's)  own  experience, 
and  it  was  only  some  time  after  that  it  dawned  upon  the 
makers  that  the  used  caustic  lye  had  a  value. 

He  should  also  have  liked  to  hear  more  about  the 
artificial  silk  industry  and  those  acetylcelluloses  which 
will  probably  revolutionise  the  industry  by  replacing 
celluloid  films  for  cinematographs,  and  celluloid  goods 
generally,  and  about  the  changes  which  cellulose  underwent 
when  subjected  to  chemical  agencies,  with  the  production 
of  such  substances  as  sugar,  alcohol,  etc.  One  of  the 
great  applications  of  cellulose,  viz.,  in  the  explosives 
industry,  had  not  been  touched  upon  by  the  authors,, 
as  that  subject  would  be  dealt  with  in  a  later  paper  by 
Sir  Frederic  Nathan. 

Mr.  W.  F.  Rbid  said  Mr.  Cross'  work  on  the  deterioration 
of  the  inside  of  bales  opened  up  a  question  of  great 
importance  to  agriculture,  to  the  cotton  trade,  and  to 
many  other  industries.  He  would  ask  him  if  he  had  ever 
found  that  heating  had  taken  place  in  these  bales  to  the 
extent  of  carbonisation  or  firing.  He  had  little  doubt 
that  up  to  a  certain  point  that  heating  was  due  to  bacteria 
or  some  organisms,  but  they  knew  that  those  organisms 
could  scarcely  exist  at  a  temperature  of  100°  C,  and  if 
it  got  to  120°  C.  they  must  die  ;  but  between  that  and  the 
ignition  point  there  was  a  very  wide  range  of  temperatures, 
and  as  far  as  he  knew  there  was  no  theory  to  account 
for  the  bridging  over  that  space  in  temperature.  The 
only  suggestion  he  had  heard  was  that  it  was  due  to 
oxidation  ;  but  as  a  matter  of  fact  he  had  found  that  the 
gases  at  that  stage  were  deficient  in  oxygen,  probably 
from  the  previous  bacterial  action.  He  thought  the 
clearing  up  of  this  point  was  of  great  importance.  With 
regard  to  the  structure  of  the  fibres  made  by  these  new 
processes,  there  were  many  cases  in  which  it  was  extremely 
important  that  the  fibre  should  be  regular  throughout. 
For  instance,  a  new  industry  that  was  springing  up,  that 
of  aerial  navigation,  was  closely  associated  with  cellulose, 
and  it  was  always  found  that  a  balloon  made  of  cotton 
fabric,  however  it  might  be  varnished,  would  not  hold 
the  gas.  The  reason  appeared  to  be  that  the  cotton  fibre- 
was  a  capillary  tube  through  which  the  gas  escaped. 
The  silk  fibre  was  solid,  and  with  it  it  was  much  easier 
to  get  a  gas-tight  fabric  ;  in  fact,  the  best  balloons  were 
constructed  of  silk. 

With  regard  to  the  new  acetylated  products  which  were 
shown,  it  occurred  to  him  that  they  might  be  the  beginning 
of  a  larger  industry  even  than  that  of  silk  made  from 
nitrated  cellulose.  Owing  to  the  denitration  that  was 
necessary  when  nitrocellulose  was  the  raw  material,  such 
artificial  silks  were  necessarily  deficient  in  strength. 

Mr.  B.  Blount  said  he  had  had  the  opportunity 
of  examining  specimens  of  copper  wire  covered  with 
acetylcellulose  which  was  required  for  winding  some 
special  electrical  apparatus,  and  it  had  a  very  high  resistance, 
and  he  believed  its  inductive  capacity  was  satisfactory. 
There  was,  however,  a  little  mechanical  trouble,  inasmuch 
as  the  material  chipped  and  broke  away  readily,  but 
perhaps  that  had  been  overcome. 

Mr.  Grant  Hooper  said  it  would  be  interesting  to 
know  the  relative  costs  and  strength  of  artificial  silks 
of  the  three  kinds  which  had  been  referred  to.  The 
author  might  possibly  also  tell  them  something  of  the  cost 
of  the  acetylated  product,  for  obviously  the  commercial 
application  of  these  several  products  must  be  largely 
dependent  on  the  cost. 

Mr.  W.  P.  Dreaper  said  there  was  one  point  not  men- 
tioned in  the  paper  which  was  important  to  English 
chemists  and  manufacturers.  The  total  production  of 
artificial  silk  was  equivalent  to  about  5000  tons,  but  tho 
authors  had  not  told  them  that  of  this  amount  at  least 
4600  tons  were  manufactured  on  the  Continent.  One 
firm  alone  estimated  its  output  for  next  year  at  one 
million  kilos. 

With  regard  to  the  figures  as  to  the  relative  strength 

of  silk  fibre  when   weighted,  and  in  its  natural  state,  he 

thought  the  authors  had  over-estimated  the  average  loss 
of  strength.  Tn  the  case  of  s;lk  weighted  140  per  cent. 
a  reduction  from  52  to  7-9  was  shown;  but  ho  (Mr. 
Dreaper)  thought  that  under  those  conditions  it  would 
be  impossible  to  weave  such  a  material,  and  thov  knew 
that  silks  weighted  up  to  this  amount  wore  woven  with 
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almost  equal  faulty  to  the  unweighted  material.  It 
had  been  stated  that  the  average-sized  artificial  filament 
was  o  to  7  dealers,  the  size  of  the  natural  material  being 
about  27 — 3  deniers.  The  authors  also  mentioned 
that  progress  was  being  made  in  obtaining  finer  filaments, 
and  it  might  In?  interesting  to  the  meeting  to  know  that 
Dr.  Thiele  had  produced  on  the  experimental  scale  filaments 
one-tenth  of  the  size  of  those  of  natural  silk. 

Mr.  A.  K.  Lim:  said  that  the  authors,  in  their  report 
to  the  Indian  Government,  had  ascribed  the  so-called 
heart -da  mage  to  the  action  of  bacteria.  Might  it  not 
be  due  to  enzyme  action  ?  Arguing  from  analogy  in 
the  case  of  the  grain  industry,  it  was  well  known  that  the 
heating  tendency  of  barley,  for  example,  was  associated 
with  a  large  percentage  of  nitrogen.  The  heating  test 
was  commonly  in  use  in  Germany,  where  it  was  applied 
to  grain,  potatoes  and  other  vegetables.  The  h  ating 
had  been  proved  to  be  due  to  enzyme  action,  and  barley, 
for  instance,  which  showed  a  largo  rise  of  temperature, 
generally  speaking  was  found  to  yield  an  unsatisfactory 
malt,  and  such  barley  was  known  to  be  rich  in  nitrogen 
and  in  enzyme-forming  capacity.  He  would  like  to 
know  whether  the  authors  had  found  the  cotton  which 
showed  heart-damage  to  contain  nitrogen. 

Mr.  J.  F.  Brings  said  there  was  one  thing  Mr.  Cross 
might  have  included  in  his  suggestions  of  lines  of  research, 
and  that  was  the  investigation  of  the  artificial  forms  of 
cellulose  from  the  ultra -microscopic  point  of  view.  Many 
questions  relating  to  the  mechanical  and  certainly  to  the 
dyeing  properties  of  these  threads  might  be  solved  by  an 
investigation  of  the  minute  structure,  which  under  the 
ordinary  microscope  seemed  to  be  non-existent. 

Dr.  E.  Feitmann  said  that  with  regard  to  "  heart 
action  "  in  jute  it  seemed  to  him  that  there  was  a  difficulty 
about  the  "  enzyme  action  "  explanation,  because  if  the 
heating  went  on  up  to  the  temperature  of  incandescence 
it  was  difficult  to  see  how  the  enzymes,  as  ordinarily 
understood,  could  go  on  acting  up  to  anywhere  near  that 
temperature.  If  enzyme  action  took  place  at  all,  it  must 
stop  long  before  the  final  stage  was  reached. 

Mr.  J.  Zdanowicz  said  there  was  a  large  field  for 
mercerised  cotton  in  its  application  to  incandescence 
mantles.  He  would  suggest  that  a  combination  of 
mercerised  and  acetylated  cellulose  might  be  found 
very  useful. 

A  speaker  remarked  that  the  fermentation  of  cellulose 
had  been  described  in  one  or  two  papers,  and  the  organisms 
which  caused  this  fermentation  had  been  described  and 
isolated.  The  heating  which  took  place  when  cotton 
was  enclosed  and  compressed  could  hardly  he  due  to 
bacteria,  but  was  probably  due  to  oil,  for  it  was  nearly 
always  found  where  combustion  occurred  on  board  ship 
the  cotton  contained  a  large  percentage  of  oil,  and  it  was 
known  that  this  oil  in  contact  with  cotton  occasioned 
oxidation  and  heating. 

Mr.  Cross,  in  reply,  said  that  the  Chairman  in  one 
of  his  questions  invited  further  discussion  of  the  production 
of  alcohol  (and  sugar)  from  cellulose.  While  the  industrial 
outlook  for  such  processes  might  be  doubtful,  they  involved 
a  matter  of  fundamental  scientific  importance.  It  was 
always  assumed  that  cellulose  was  ultimately  hydrolvsed  to 
simple  sugars,  hexoses  or  pentoses.  But  the  experimental 
basis  of  this  assumption  was  incomplete  and  unsatisfactory  ; 
there  was  urgently  needed  a  quantitative  and  exhaustive 
hydrolvsis  of  cellulose,  comparable  with  such  investigations 
as  had  given  us  an  exact  knowledge  of  starch.  On  this 
matter  Mr.  Priggs,  who  collaborated  with  them,  had 
prepared  a  note  for  communication  to  the  Society,  which 
would  be  useful  to  any  chemist  who  might  be  attracted 
to  contribute  the  much-needed  investigation.  He  noted 
that  Prof.  Schwalbe  in  a  recent  address  on  a  similar 
theme  (Z.  angew.  Chem.,  Nov.,  1908)  had  put  on  record 
sim-lar  conclusions. 

With  regard  to  explosives  thev  had  pnrposelv  left  them 
out  of  consideration,  as  ^lso  celluloid,  because  these  matters 
were  industrially  highly  specialised,  and  thev  did  not 
pretend  to  anv  ins'do  knowledge.  There  would  be  occasion 
for  a  spT-i'il  memoir,  which  they  commended  to  Mr. 
Mosenthal  for  consideration. 

Several  speakers,  following  Mr.  Reid's  suggestive 
observations,   had  raised   critical  issues  of  the  problem, 


which  he  was  glad  to  see  had  awakened  interest,  of  the 
"  heart-damage  "  of  jute.  It  was  in  effect  a  far-reaching 
question  ;  they  preferred  not  to  theorise  about  it  at  the 
momont,  but  to  confine  themselves  to  what  had  been 
experimentally  established.  Whether  bacterial  or  enzyme 
action  was  involved  was  a  question  they  had  had  under 
consideration,  and  also  in  relation  to  the  exothermic 
changes  of  equilibrium  which  had  been  observed  in  many 
of  the  reactions  of  the  lignocelluloses.  Rise  of  temperature 
due  to  oxidation  would  be  excluded  by  the  close  packing 
of  the  bales. 

Some  speakers  wished  to  "  draw "  them  on  certain 
critical  questions  which  they  had  been  anxious  to  avoid, 
notably  on  the  production  of  artificial  silks  and  costs 
under  the  competing  systems.  The  particular  facts  were 
known  to  those  directly  concerned  ;  they  had  dealt  with 
the  matter  on  broad  and  general  lines  and  were  anxious 
not  to  raise  prejudice.  They  had  not  specially  mentioned 
"  viscose  silk  "  or  the  other  "  viscose  "  industries. 

With  regard  to  Mr.  Blount's  inquiry :  the  soluble 
cellulose  acetates  were  used  in  covering  wires  for  electrical 
applications ;  the  lower  acetates  gave  promise  of  similar 
useful  applications. 

The  subject  teemed  with  attractive  problems,  and  they 
again  commended  it  more  particularly  to  the  younger 
members  of  the  Society. 

Mr.  Thomas  Tyrer  asked  why  only  200  out  of  the 
5000  tons  of  artificial  silk — mentioned  by  a  previous 
speaker — were  manufactured  in  this  country.  It  would 
be  remembered  that  in  the  report  of  the  Departmental 
Committee  on  Industrial  Alcohol,  it  was  stated  that 
neither  the  price  nor  restrictions  on  alcohol  had  so  much 
to  do  with  the  limited  progress  of  industries  as  the  want 
of  enterprise  of  capitalists  and  the  education  of  chemists. 
Was  this  disproportion  of  home  manufacturers  due  to 
either  of  these  causes  ? 

Mr.  Cross  said  in  his  view  there  was  no  general  want 
of  industrial  enterprise  ;  one  could  always  get  a  particular 
combination  of  people  in  this  country  for  the  carrying 
out  of  any  new  industry.  The  artificial  silk  manufacture 
was  a  flourishing  industry  in  competent  hands,  and  the 
production  was  already  considerably  beyond  the  figure 
mentioned  by  Mr.  Tyrer. 


AGRICULTURE    IN    RELATION   TO    CHEMICAL 
INDUSTRY. 

BY    PROF.    A.    FRANK. 

(This  J.,  Nov.  30,  1908,  pp.  1093—1100.) 
Errata. 

P.  1094,  col.  2,  line  26  from  bottom,  for  "  somewhat "" 
read  "  further." 

P.  1096,  col.  1,  line  10,  for  "  19,000  tons,"  read 
"  190,000  tons." 


Yorkshire  Section. 


Meeting  held  at  Leeds  on  November  9th,  1908. 


PROF.  W.  M.  GARDNER  IN  THE  CHAIR. 


THE  TANNAGE  OF  SOLE  LEATHER  WITH  MIMOSA 
BARK. 

BY  HUGH  GARNER  BENNETT,   M.SC. 

(Contribution  from   the  Leather  Industries  Department 
of  the  University  of  Leeds.) 

The    advances    in    the    knowledge    of    tanning    which 
have  been  made  in  the  last  decade,  have  indicated  what 


1194 


BEXXETT— THE    TANKAGE   OF   SOLE   LEATHER   WITH   MIMOSA   BARK. 


[Dec.  31,  1908. 


ia  the  most  appropriate  use  of  many  cf  the  chief  vegetable 
tanning  materials,  and  laboratory  experiments  have 
shown  what  are  the  most  economical  methods  for  their 
employment.  Indeed,  it  may  now  be  safely  said  that  the 
knowledge  of  the  effect  of  the  commoner  vegetable 
tanning  materials  on  the  colour,  weight,  and  general 
quality  of  sole  leather  made  from  them,  is  one  of  the 
greatest  advantages  of  the  British  sole  leather  tanner 
over  his  foreign  competitor.  That  further  knowledge 
is  desired  on  these  questions  has  often  been  evident 
to  the  writer,  by  the  receipt  of  inquiries  as  to  the  nature 
of  the  leathers  produced  by  certain  vegetable  tanning 
materials  if  used  alone,  it  being  rightly  thought  that 
this  knowledge  will  give  the  best  guidance  as  to  the 
most  suitable  manner  of  blending  with  other  materials. 
The  experiments  here  recorded  were  carried  out  by 
the  use  of  mimosa  bark  alone,  and  it  is  hoped  that  the 
results  given  may  be  of  use  in  this  way. 

It  is  now  well  recognised  that  the  golden  rule  for  all 
vegetable  tannages  is  to  start  the  tannage  in  weak  infusions 
and  afterwards  to  move  the  goods  through  liquors  whose 
strength  in  tannin  is  gradually  increased.  The  rate 
of  increase  in  tanning  strength  must,  in  all  cases,  be 
sufficient  to  maintain  an  appreciable  rate  of  penetration, 
for  in  sole  leather  tanning,  the  use  of  mechanical  means 
for  assisting  penetration  is  not  allowable.  If,  however, 
the  rate  of  increase  in  the  strength  of  the  liquors  is  too 
great,  harsh  or  drawn  grain  results,  and  hence  it  is 
exceedingly  important  to  know  the  extent  to  which  it 
is  possible  to  quicken  penetration  by  rapidly  increasing 
the  strength  of  the  liquors,  without  producing  drawn 
grain.  This  differs  for  every  vegetable  tanning  material. 
With  the  so-called  "  astringent  "  tannins  {e.g.,  quebracho), 
the  rate  of  increase  in  the  strength  of  the  liquors  must  be 
slow,  and  the  infusions  used  in  the  early  stages  of  com- 
paratively small  strength,  whereas  with  the  so-called 
mellow "  tannins  (e.g.,  gambier),  distinctly  stronger 
infusions  may  be  used,  of  which  the  rate  of  increase  in 
strength  may  also  be  greater.  Hence,  in  the  ordinary 
mixed  tannage  of  sole  leather,  the  mellow  tannins  are 

•  employed  in  the  early  stages  and  the  more  astringent 
tannins  in  the  later  stages,  which  method  is  accomplished 
in  practice  by  the  system  of  working  the  liquors  "  down 
the  yard." 

As  the  tannin  of  mimosa  bark  is  known  to  belong 
to  the  class  of  astringent  tannins,  it  was  thought  worth 
while  to  carry  out  some  experiments  on  a  small  scale, 
with  the  object  of  finding  some  method  by  which  the 
tannins  might  be  artificially  "  mellowed,"  so  that  stronger 

.infusions  might  be  used  with  impunity  and  a  quick 
penetration  obtained.  It  has  been  pointed  out  by  Procter 
that  the  presence  of  neutral  salts  in  tan  liquors   is    one 

.  of  the  important  factors  in  producing  mellowness,  and  it 
is  now  well-known  that  a  preliminary  mineral  tannage 
materially  assists  the  rate  at  which  goods  may  be  pene- 
trated by  the  vegetable  tannins,  hence  the  experiments 

.  recorded  below  were  made  to  investigate  the  effect  of  adding 
various  mineral  salts  to  tan  liquor  made  entirely  from 
mimosa  bark.  Small  pieces  of  pelt  from  an  ox-hide 
belly,  measuring  about  9  inches  in  length  by  4  inches 
in  width,  were  employed  for  this  purpose,  and  were 
immersed  in  the  tan  liquors  without  any  deliming  other  than 

.  a  very  short  washing  in  water.  These  were  tanned 
in  porcelain  pits  of  about  8  litres  capacity,  and  in  each 
pit  the  strength  of  the  liquor  was  the  same,  and  increased 
at  the  same  rate.  This  was  accomplished  by  pipetting 
into  each  pit,  day  by  day,  equal  volumes  of  strong  mimosa 
liquor.  In  each  pit  were  placed  8  litres  of  N/20  acetic  acid, 
and  in  this  was  dissolved  the  salt  whose  influence  was 
being  investigated.  The  barkomcter  strengths  of  each 
were  then  taken  and  increased  3°  by  the  addition  of  the 
strong  stock  solution.  The  acidity  of  those  liquors 
was  then  determined  by  Procter's  lime  water  method, 
and  the  tannage  commenced  by  inserting  the  goods. 
The  tannage  lasted  altogether  about  two  months ;  one 
month  in  "  suspenders,"  increasing  the  strength  of  the 
liquors  1°  Bkr.  per  day  up  to  about  30°  Bkr.,  and  one 
month  in  "  handlers,"  increasing  the  strength  of  the 
liquors  3°  Bkr.  every  few  days  until  a  final  strength 
of  about  (SO'  Bkr.  was  obtained.  The  pieces  wore  then 
lightly  oiled  with  cod  oil,  dried  out,  and  finished.     One 


experiment  was  earned  out  without  the  addition  of  any 
salts  for  the  sake  of  comparison. 


Amount 

No.  of 
c.c.  lime 

of  salt  in 

Strength 

water 

Bkr. 

Salt  employed. 

liquor 

in  acetic 

required 

strength 

per  cent. 

acid. 

by  10  c.c. 
liquor. 

at  start. 

Nf-20 

11-4 

4° 

Sodium  acetate 

3 

11-7 

13° 

Calcium  acetate     . 

3 

9-9 

20° 

Magnesium  sulphate 

3 

10-7 

19° 

Sodium  sulphite    . 

3 

.. 

12-1 

16i° 

i 

11-2 

6° 

Potash  alum     

i 

3-5 

5i° 

Chrome  alum 

£ 

12-2 

6° 

Sodium  sulphite    . 

ft 

i^AO 

21-4 

5i° 

Magnesium  sulphate 

t 

„ 

22-2 

6i° 

Potash  alum    .... 

i 

" 

5-7 

5i° 

In  all  cases,  the  presence  of  salts  caused  a  very  distinct 
increase  in  the  rate  at  which  the  pelt  was  struck  "through, 
a  few  days  sufficing  for  all  pieces  except  in  that  pit  where 
no  salts  had  been  added.  In  all  cases,  also,  when  salts  were 
employed,  the  pelt,  after  being  just  struck  through, 
was  extremely  soft,  the  tannage  being  obviously  unsuitable 
for  sole  leather.  Where  no  salt  was  employed,  however, 
the  result  was  much  firmer,  and  quite  promising  for  sole 
leather  goods.  Each  of  the  salts  had  also  its  effect  upon 
the  colour  of  the  goods.  The  acetates  of  calcium  and 
sodium  gave  a  distinctly  darker  tinge  than  when  no  salt 
was  used,  and  the  chrome  alum  also  gave  a  darker  colour 
on  account  of  the  chrome  absorbed.  By  the  use  of 
magnesium  sulphate,  potash  alum,  and  sodium  sulphite, 
however,  some  improvement  in  colour  was  obtained, 
especially  in  the  case  of  the  sulphite,  which  produced 
a  much  lighter  coloured  result  in  the  early  stages,  but  which , 
on  the  other  hand,  also  yielded  by  far  the  softest  result. 
When  less  sulphite  was  employed  the  effect  both  in 
lightening  the  colour  and  softening  the  goods  was  distinctly 
less.  It  was  found,  further,  that  the  softness  caused  by  the 
use  of  these  salts  could  be  partly  eliminated  by  using 
handler  liquors  which  contained  none  of  the  salt,  but 
when  this  was  done  the  colour  of  the  goods  rapidly  became 
the  same.  In  order,  therefore,  that  the  effect  in 
improving  the  colour  should  be  at  a  maximum,  it  is 
necessary  that  the  salts  should  be  in  the  liquors  throughout 
the  whole  process.  Another  series  of  experiments  was 
carried  out  in  precisely  the  same  way  as  described  above, 
but  with  iV/10  acetic  acid  instead  of  N/20,  with  the  object 
of  discovering  whether  the  softness  resulting  from  the  use 
of  sodium  sulphite,  &c,  could  be  prevented  by  the  use 
of  more  acid.  In  this  series,  0-5  per  cent,  of  sulphite, 
potash  alum,  and  magnesium  sulphate  were  used  (see 
table  above),  and  it  was  found  that,  in  spite  of  the  great 
increase  in  acidity,  the  difficulty  was,  only  partially 
overcome.  Furthermore,  in  all  cases  the  difference  in 
colour  became  less  as  the  tannage  proceeded  and  in  the 
finished  goods  was  scarcely  appreciable. 

From  these  considerations,  it  is  clear  that  the  employ- 
ment of  these  salts  for  improving  the  colour  of  mimosa 
tannages  is  of  little  practical  value,  and  that  their  employ- 
ment for  ''  mellowing "  the  tannin,  and  assisting  in  a 
rapid  tannage  should  also  be  marked  by  considerable 
caution,  on  account  of  their  liability  to  give  a  soft  result. 
The  use  of  a  very  small  amount  of  sodium  sulphite  to  mellow 
a  fresh  mimosa  liquor,  into  which  green  goods  are  to  lie 
placed,  is  perhaps  the  only  opportunity  where  it  would  he 
wise  to  utilise  these  salts  in  the  case  of  a  sole  leather 
tannage. 

The  results  of  the  determination  of  the  acidity  of 
these  liquors  before  use  is  also  somewhat  instructive  as 
showing  the  effect  of  these  salts  on  results  obtained  by 
Procter's  lime  water  method.  As  saturated  lime  water  i* 
slightly  weaker  than  A'/20,  it  was  to  be  expected  that 
rather  more  than  10  c.c.  would  be  required  to  give  a 
permanent  turbidity  witli  10  c.c.  of  the  liquor,  and  although 
this  is  usually  the  case,  a  curious  anomaly  occurs  in 
the  presenile  of  potash  alum,  in  which  case  a  turbidity 
is  obtained  long  before  the  acid  present  is  neutralised. 
It    has     recently    been    shown    (Collegium,    1908,     357) 
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that  tannin  in  the  presence  of  sodium  sulphate  is  an 
extremely   sensitive   reagent    for    the   determination    of 

aluminium  salts,  by  the  formation  of  a  colloidal  precip- 
itate, and  it  may  be  that  the  turbidity  here  obtained  is 
due  to  the  precipitation  of  a  similar  compound. 

The  strong  mimosa  liquor  used  for  strengthening 
the  tanning  liquors  in  the  above  experiments  was  obtained 
by  leaching  the  mimosa  bark  in  a  battery  of  experimental 
ieaohes.  consisting  of  six  cylindrical  copper  vessels  fitted 
her  on  the  press  leach  system.  The  bark  used  was 
ordinary  Natal  bark,  whioh,  on  analysis,  gave  the 
following  results  : — Tannin.  37-0  per  cent.  :  soluble  non- 
tannins.  (.t;>  per  rent.  :  insoluble.  421  per  cent.;  water. 
1 1-4  per  cent.  Each  leaeh  vessel  was  tilled  with  bark,  and 
hot  water  was  poured  on  to  the  first  of  the  series  from  time 
to  time,  to  press  the  liquor  forward  into  the  other  leaches, 
which  were  filled  at  the  rate  of  one  per  day.  When  all 
wete  full,  the  barkometer  strengths  of  the  liquors  in  each 
were  taker,  and  found  to  be  as  follows: — 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

0° 

2° 

2° 

— O 

i 

18° 

50° 

This  shows  how  very  rapidly  the  bark  yields  up  its  tannin 
tojwater,  and  hence  permits  the  preparation  of  exceedingly 
strong  liquors  by  leaching  only.  It  was  found  that  by 
continuing  to  press  round  over  fresh  material,  it  was 
possible  to  obtain  with  comparative  ease  liquors  varying 
between  130°  and  170°  Bkr.,  and  liquors  obtained  in 
this  way  were  employed  in  the  experiments  recorded  above. 
This  point  is  of  obvious  practical  importance,  both  to 
manufacturers  of  mimosa  bark  extract  and  to  tanners 
who  employ  any  considerable  proportion  of  the  bark. 
In  spite  of  the  apparent  ease  with  which  the  material 
"  spends  "  in  leaching,  however,  it  is  an  extremely  curious 
fact  of  considerable  economical  significance,  that  the 
apparently  spent  bark  still  contains  appreciable  quantities 
of  tannin,  which  can  only  be  leached  out  with  some 
difficulty.  This  is  well  illustrated  in  the  spent  tan  from 
the  hot  watsr  leach  (vessel  (1) ),  in  the  experiment  recorded 
above,  which  would  appear  to  be  completely  exhausted 
when  judged  by  the  strengths  of  the  three  weakest  liquors, 
hut  which,  on  analysis,  yielded  the  following  results  : — 


Analysis  of  spent  tan. 

Stated  on 
original  material. 

Soluble  non-tannins    . . . 
Water 

per  cent. 

5-8 

1-0 

93-2 

0-0 

Leached  out 

per  cent. 

2-6 

0-5 
42-1 
11-4 

43-4 

100-0 

100-0 

The  author  now  carried  out  a  practical  investigation  in 
the  experimental  tannery  on  the  manufacture  of  sole 
leather  by  means  of  this  same  bark.  As  the  liquors  had 
to  be  made  up  as  required  from  fresh  leach  liquor,  it  was 
necessary  to  commence  the  tannage  with  very  weak 
infusions  just  as  in  the  laboratory  experiments,  but  some 
mellowness  was  imparted  by  the  addition  of  j  per  cent, 
and  \  per  cent,  of  sodium  sulphite  to  the  first  and  second 
suspenders  respectively  when  they  were  first  made  up. 
There  was  nevertheless  in  each  of  the  packs  taken  through 
a  tendency  to  draw  grain,  especially  in  the  offal,  and 
contrary  to  what  might  be  expected,  the  liquors  did  not 
seem  to  mellow  in  the  slightest  by  passing  goods  through 
them.  In  an  ordinary  mixed  tannage  the  astringent 
tannins  are  in  preference  absorbed  by  the  hides,  and 
hence  as  goods  pass  through,  the  liquors  become  increas- 
ingly mellow ;  the  fact  that  this  does  not  happen  with 
a  pure  mimosa  tannage  seems   to  indicate  that    mimosa 


l>ark  contains  only  astringent  tannins,  and  perhaps  oven 
only  one  chemical  individual. 

It  also  became  evident  that  the  pure  mimosa  liquors 
had  little  or  no  "  souring  "  properties,  i.e.,  that  the  material 
had  a  very  small  capacity  for  producing  organic  acids 
l>v  the  fermentation  of  the  sugary  matters  naturally 
associated  with  the  bark.  These  acids  swell  the  fibres 
and  thus  act  in  the  opposite  direction  to  the  astringent 
tannins,  so  that  it  is  important  to  have  the  correct  ratio 
of  acid  to  tan  throughout  the  whole  of  the  tanyard  liquors. 
It  was  found  that  although  the  early  liquors  in  the  mimosa 
tannage  were  somewhat  weak  in  tan,  the  great  astringency 
of  the  mimosa  tannin  caused  the  necessity  for  an  acidity 
appreciably  greater  than  is  now  commonly  found  in 
the  sole  leather  yards  of  this  country,  and  as  these  acids 
were  not  developed  in  the  liquors  by  natural  fermentation, 
it  was  found  necessary  to  add  acid  to  the  tan  liquors 
throughout  the  whole  process.  A  laboratory  experiment 
showed  that  if  acid  be  used  to  the  requisite  extent  in 
the  early  stages  and  the  goods  be  placed  in  stronger 
liquors  which  had  not  been  artificially  acidified,  the 
leather  soon  became  quite  soft  and  flexible  and  quite 
unsuitable  for  sole  purposes.  Hence  in  the  practical 
work  acid  was  added  to  every  tanning  liquor.  A  good 
quality  acetic  acid  was  used  for  this  purpose  until  the 
strength  of  the  liquors  in  acid  ranged  from  N/23  up  to 
JV/l0  approximately.  The  necessity  of  this  addition 
of  acid  is  a  serious  disadvantage  of  the  material  and  makes 
it  quite  out  of  the  question  to  use  mimosa  bark  alone 
when  tanning  on  a  large  scale.  It  is  probable  that 
myrobalans  would  form  an  exceedingly  good  blend  with 
mimosa,  not  only  on  account  of  its  souring  qualities, 
but  also  on  account  of  its  comparative  mellowness  and 
its  beneficial  effect  on  colour. 

The  tannage  given  by  the  author  to  the  goods  in  this 
case  was  with  mimosa  bark  only,  and  lasted  about  three 
months.     The  process  is  specified  in  the  following  table  : — 


1 

No.  of  c.c. 

Nature  of 

Barkometer 

lime  water 

liquor. 

Time  in  each. 

strength. 

required  by 
10  c.c.  liquor. 

1st  suspender 

3  days 

6° 

10 

2nd 

3     „ 

10° 

11 

3rd 

|          3     „ 

15° 

12 

1st   handler    . . 

7     „ 

22° 

13 

2nd          „       . . 

10     „ 

27° 

14 

3rd 

14     „ 

32° 

15 

1  week 

50° 

16 

2nd      „     

1         2  weeks 

60" 

20 

3rd      „ 

3    '• 

70° 

22 

On  coming  from  the  last  layer  the  goods  were  drained 
overnight,  scoured,  oiled,  sammed,  pinned  by  hand, 
lightly  rolled,  dried  further,  heavily  rolled,  and  dried  out. 
They  were  finally  brushed  by  machine. 

The  resulting  leather  was  firm  and  of  good  quality,  and 
considering  the  red  colour  of  the  bark  and  of  the  liquors 
wrhich  are  yielded  from  it,  the  colour  of  the  goods  was 
remarkably  light,  being  only  slightly  pink.  This  pink 
can  be  partly  eliminated  by  bleaching  with  sulphuric 
acid,  but  soon  returns  if  the  goods  are  exposed  to  light. 
An  analysis  of  the  finished  leather  gave  the  following 
results : — Hide  substance,  34-5  per  cent. ;  tannin  and 
organic  matter,  5T2  per  cent. ;  ash,  03  per  cent. :  moisture, 
14-0  per  cent.  As  would  be  expected  from  this  analysis, 
the  weights  obtained  were  also  good ;  one  butt,  for 
example,  gave  a  pelt  weight  of  28  lb.  and  a  leather  weight 
of  20  lb.,  which  is  a  yield  of  71-4  per  cent. 

The  thanks  of  the  author  are  due  to  Prof.  H.  R.  Procter 
for  suggesting  this  investigation  and  for  much  helpful 
criticism  and  advice  during  its  execution. 
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I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Patents. 

Volatile  solvents  ;  Recovery  of .     C.  Harrison,  W.  Bate, 

and  W.  G.  Perks,  Hayle,  Cornwall.     Eng.  Pat.  23,888, 
Oct.  29,  1907. 

The  process  described  in  Eng.  Pat.  9941  of  1907  (see  Fr. 
Pat.  381,529  of  1907;  this  J.,  1908,  140)  for  recovering 
small  quantities  of  volatile  solvents  diffused  through  large 
volumes  of  air,  is  modified  by  using  oil  or  glycerin  as  an 
absorbent.  After  driving  off  the  volatile  solvents  in  a 
still,  the  absorbent  may  be  used  over  again. — C.  J.  G. 

Gases  or  vapours  ;   Subjecting to  the  action  of  liquids. 

C.  H.  Fowler  and  E.  A.  Medley,  Liverpool.     Eng.  Pat. 
27,391,  Dec.  11,  1907. 

This  patent  refers  to  improvements  on  the  apparatus 
described  in  Eng.  Pat.  22,282  of  1902  (this  J.,  1903,  1121), 
in  which  gas  was  subjected  to  the  action  of  a  spray  of 
water  projected  from  the  circumference  of  a  disc  revolving 
within  a  closed  cylindrical  vessel.  The  claim  is  for  the 
use  of  a  number  of  these  discs  spaced  close  together, 
and  giving  a  number  of  sprays  instead  of  a  single  spray, 
and  also  for  special  segmental  and  annular  openings 
in  the  partition  between  each  set  of  discs  for  the  better 
distribution  of  the  liquid  and  gas. — C.  J.  G. 

Scale   in  steam   boilers ;    Composition   for   preventing   the 

formation   of   .     G.    Wegener,    Miskolc,    Hungary. 

Eng.  Pat.  27,713  of  1907  ;   date  of  application,  June   2, 
1908. 

The  composition  is  prepared  "  by  stirring  and  boiling  at 
a  high  pressure  and  extracting  terra  cutch  with  quercetin, 
oak  bark,  ratanhia  root,  and  borax."  It  is  introduced 
into  the  boiler  along  with  the  feed  water,  and  is  stated 
to  possess  the  property  of  forming  "  soft,  flocculent 
mud-like  compounds "  with  the  earth-metals  (calcium, 
magnesium,  etc.)  and  also  with  other  metals  such  as  iron, 
and  of  combining  with  and  neutralising  the  acids  occurring 
in  water. — W.  H.  C. 

[Economisers,  superheaters].  Apparatus  for  transmitting 
the  temperature  of  one  fluid  to  another.  M.  R.  Schulz, 
Braunschweig,  Germany.     Eng.  Pat.  4270,  Feb.  25. 1908. 

The  apparatus  consists  of  a  number  of  separately 
removable  groups,  2,  of  water  tubes  supported  on  cross- 
bars, 16,  in  a  flue,  1.  Each  group  consists  of  a  number 
of  U-shaped  tubes,  3,  the  upper  ends  of  which  are  flanged 
on  to  parallel  main  tubes,  4  and  6.  The  tubes,  5,  are  pro- 
vided with  partitions,  6,  and  connected  by  bends,  19, 
the  liquid  in  the  tubes   being  thus   caused   to   circulate 


Big.   I. 


Fig.  2. 

through  each  set  of  U-shaped  tubes  as  shown  by  the  arrows, 
and  in  a  direction  opposite  to  that  of  the  heating  gases. 
It  is  claimed  that,  the  i.  -shaped  tubes  will  act  as  spark 
arresters,  and  to  facilitate  the  removal  of  ashes  through 
the  lateral  doors,  22,  cross  walls,  20,  are  provided.  The 
shape  of  the  heating  tubes,  the  number  of  partitions  in 
the  tubes,  5,  and  the  means  of  connecting  the  latter  may 
be  varied  ;  also  a  method  of  constructing  the  partitions 
in  the  tubes,  5.  is  described. — C.  J.  G. 

Cooling    towers   of   the   enclosed   type.     E.    C.    R.    Marks, 
London.         From  Maschinenbau-Akt.-Ges.   Balcke, 

Bochuiu,  Germany.  Eng.  Pat.  11,393,  May  20,  1908. 
The  cooling  tower  is  divided  into  a  number  of  sections 
by  vertical  partitions  and  air  is  separately  conducted  to 
the  lower  part  of  each  section.  The  object  is  to  ensure 
the  access  of  air  to  all  parts  of  the  cooling  tower,  so  that 
it  may  be  built  on  a  smaller  ground  space,  and  to  prevent 
the  excessive  cooling  of  the  air,  whereby  the  draught 
would  be  spoilt. — W.  H.  C. 

Pumps  and  compressors  ;    Rotary .      Allgem.    Elek- 

tricitats  Ges.,  Berlin.  Eng.  Pat.  21,168,  Oct.  10,  1908. 
Under  Int.  Cony.,  Oct.  18,  1907.  Addition  to  Eng. 
Pat.  25,404,  Nov.  16,  1906  (this  J.,  1907,  1279). 
The  claim  is  for  effecting  the  second  and  subsequent 
stages  of  the  compression  by  means  of  "  screw-pumps  " 
instead  of  bv  centrifugal  pumps  as  described  in  the  original 
patent— W'.  H.  C. 

Explosive  gases  ;   Filling  mass  for  receivers  for  storing . 

G.  Dalen,  Assignor  to  Aktiebolaget  Gas  Accumulator, 
Stockholm,  Sweden.  U.S.  Pat.  904,183,  Nov.  17,  1908. 
The  filling  material  consists  of  a  mixture  of  pasty  ceramic 
material  and  fibres  of  elastic  material  (e.g.,  asbestos), 
to  which  may  also  be  added  charcoal,  silicious  earth,  zinc 
oxide,  and  zinc  chloride. — A.  S. 

Drying  drums  [for  potatoes,  etc.]  with  lower  receiving  box. 
Masehincnbau-Anstalt,  Eisenffiesserei  und  Dampfkessol- 
Fabr.  H.  Paucksch  A.-G.  ■  Fr.  Pat.  392,286,  Julv  13, 
1908. 
1\  drying  apparatus  in  which  the  materials  are  dried  on 
tin-  surfaces  <>i  two  rotating,  steam-healed  drums,  the  claim 
is  for  Hie  supply  of  a  current  of  heated  air  to  the  Upper 
part  of  the  box  which  encloses  the  lower  portion  of  the 
drums.  The  air  is  heated  in  a  coil  placed  below  the  boiler 
which  supplies  the  steam,  and  is  conducted  by  a  system 
nl'  pipes,  provided  with  suitable  valves  by  which  the 
temperature  of  the  air  is  regulated,  to  the  boxes.  The 
heated  air  preserves  the  dried  material  from  contact 
with  the  steam  gi .  en  off,  and  it  is  aspirated  along  with  the 
latter  from  the  bottom  of  the  box. — W.  H.  C. 
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Driving  apparatus  for  agricultural   products  and  the  lilc. 

H.  von  Sohittx,  Zoppat,  Assignor  to  L.  Qottaoho,  Berlin. 

OS.  Fat.  1X14.020. 'Nov.  17,  1908. 
Skb  Ft.  Pat.  373.019  of  1907  ;  this  J..  1907.  710.— T.  F.  B. 


II.— FUEL,    GAS,    AND    LIGHT. 

(  oal ;  Processes  for  the  carbonisation  of .     A.  Peters. 

J.  Gasbeleueht.,   1908,  51,  1114—1118. 

The  results  of  experiments  on  different  methods  of  car- 
bonising coal,  both  on  a  small  and  on  a  large  scale,  are 
given.  The  oxygen-content  of  coal  is  stated  to  be  more 
deleterious  than  t  be  ash-content.  The  higher  the  proportion 
of  oxygen,  the  lower  are  the  yields  of  coke  and  gas,  and 
the  greater  is  the  amount  of  heat  required  for  carbonisa- 
tion ;  the  tar  becomes  richer  in  carbon,  and  thicker, 
and  there  is  greater  formation  of  scurf  and  risk  of  blocking 
of  the  ascension  pipe.  In  the  carbonisatiou  of  a  small 
charge  of  coal  in  a  gas-retort,  the  tar  passes  off  from  the 
charge  with  the  gas  and  is  decomposed  on  the  super- 
heated walls  of  the  pipes.  In  a  by-product  coke  oven 
or  a  large  vertical  retort,  on  the  other  hand,  a  dense  layer 
of  coke  is  produced  on  the  wall  of  the  retort,  and  carbonisa- 
tion proceeds  from  this  inwards,  the  tar  and  water  being 
continually  condensed  in  the  inner  layers  of  uncarbonised 
coal  until  the  layer  undergoing  distillation  has  advanced 
to  the  centre ;  the  gas  escapes  between  the  outer  layer 
of  coke  and  the  wall  of  the  retort.  It  is  stated  that  in 
a  coke  oven  in  which  it  takes  30  hours  to  carbonise  a 
charge  of  coal,  the  temperature  of  the  core  or  central 
portion  of  the  charge  does  not  reach  100°  C.  until  15  hours 
from  starting.  Experimental  tests  of  different  methods 
of  carbonising  coal  showed  that  when  the  conditions 
are  such  that  the  distillation  products  are  neither  con- 
densed nor  decomposed,  the  yield  of  coke  and  of  gas  is 
small,  and  that  of  tar  high.  If  the  distillation  products 
pass  over  heated  surfaces,  the  tar  is  partly  decomposed, 
with  formation  of  gas  and  solid  products.  If  on  the  other 
hand,  the  coal  is  heated  uniformly  at  a  relatively  low 
tenrperature,  the  yield  of  tar  is  high,  and  that  of  gas  and 
of  ammonia  low,  whilst  the  product  left  in  the  retort 
is  identical  with  "  coalite."  The  best  conditions  are 
Those  obtaining  in  the  vertical  retort  or  large  coke  oven. 
In  the  charge  of  coal  the  relative  proportions  of  large 
and  of  small  pieces  should  be  such  that  all  hollow  spaces 
are  filled  as  completely  as  possible.  It  is  not  advisable 
to  make  the  retorts  too  high ;  4  m.  is  more  than 
sufficient.  The  attempt  in  England  to  work  out  a  con- 
tinuous process  is  regarded  as  irrational,  since  in  order 
to  obtain  the  most  satisfactory  residts,  a  large  heating 
surface  is  required  and  the  charge  must  be  at  rest.  Special 
stress  is  laid  on  uniform  heating ;  in  the  case  of  vertical 
retorts,  from  below  upwards. — A.  S. 

Coals ;     The    humic    matters    of    .     O.    Boudouard. 

Compt.  rend.,  1908,  147,  986—988. 

The  author  has  extracted  the  humic  matters  of  various 
lignites  and  coals,  by  treatment  in  some  cases, 
with  5  per  cent.,  and  in  others  with  25  per  cent, 
potassium  hydroxide  solution,  and  precipitation  of 
the  filtered  solution  with  an  acid.  The  coals  were 
examined  not  only  in  their  natural  state,  but  also  after 
exhaustion  with  alcohol,  and  after  oxidation  by  nitric 
acid,  which  last  treatment  raises  considerably  the  content 
of  humic  substances.  The  substances  so  obtained  may  be 
divided  into  four  classes,  of  composition  approximating 
to  the  formula?,  C18H1406,  C^gF^gOg,  CiglL^Og,  and 
C18H14011  respectively.  The  humic  matter  from 
artificially  oxidised  coals  contains  less  carbon  and  hydrogen, 
and  more  oxygen,  than  that  from  natural  coals. — J.  T.  D. 

Patents. 

Gas-producer.     H.    Mastaing   and    V.    Wicart.     Fr.    Pat. 
392,230,  July  9,  1908. 

The  lower  part  of  the  generator  chamber  is  surrounded 
by  an  annular  iron  chamber,  the  inner  wall  of  which  is 
provided  with  projecting  wings  to  increase  the  heating 
surface.     A  pump  driven  from  the  shaft  of  the  gas  engine, 


l  a  water  under  pressure  through  a  jacket  surrounding 
the  first  gas  washer,  where  it  becomes  heated,  and  then 
into  the  annular  chamber  surrounding  the  generator. 
The  water  enters  through  a  number  of  perforations  in  the 
top  and  is  at  once  converted  into  steam,  which  passes 
from  the  bottom  of  the  annular  chain  her  to  a  ring  of 
injectors  surrounding  the  generator ;  each  injector  is 
opposite  to  an  opening  into  the  body  of  the  generator. 
Air  is  aspirated  by  the  jets  of  steam  and  enters  the  generator 
with  the  latter.  The  gas  generated  by  the  air  and  steam 
partially  compensates  for  the  suction  produced  by  the 
gas  engine  and  lessens  the  work  of  the  latter  in  aspirating 
air  through  the  grate  of  the  producer.  Claim  is  also 
made  for  an  indicator  which  shows  when  the  generator 
requires  fresh  fuel,  and  for  an  arrangement  of  a  retort 
for  distilling  combustible  matter  rich  in  volatile  substances, 
which  is  placed  centrally  in  the  generator,  and,  from  the 
bottom  of  which  the  residue  from  the  distillation  passes 
through  a  grid  directly  to  the  grate  of  the  generator. 

_W.  H.  C. 

Gases,  combustible,  for  working  gas-engines  ;    Purification 

of .     Steinwerke  Biesenthal  H.  Clasen  und  Merck. 

Ger.  Pat.  203,440,  March  2,  1907. 
The  gases  after  being  passed  as  usual  through  a  scrubber, 
coke  filter,  etc.,  are  led  first  over  alum,  to  which  potassium 
permanganate  may  be  added,  and  then  over  borax. 
They  may  further  be  passed  over  ferrous  sulphate  and 
finally  over  potassium  permanganate.  It  is  stated  that 
gases  which  have  been  treated  in  this  manner,  burn  without 
anv  formation  of  soot  and  do  not  attack  metal  surfaces. 
J  —A.  S. 

Gases ;    Purification  of by  mixing  with  water.     G. 

Marschner.     Ger.  Pat.  203,746,  Oct.  11,  1906. 

The  patent  relates  to  a  process  for  removing  dust  from 
gases,  e.g.,  blast-furnace  gas,  by  intimately  mixing  the  gas 
with  water.  The  gas  is  drawn  into  the  centre  of  a  casing 
in  which  a  fan  is  rotated.  The  blades  of  the  fan  impart 
a  violent  whirling  motion  to  the  gas,  and  throw  it  against 
hollow  "  disintegrator-bars "  through  which  water  is 
introduced.  The  dust  is  thus  removed  from  the  gas 
and  carried  away  by  the  water. — A.  S. 

Electric    incandescent    lamps ;     Manufacture  of   filaments 

for .    "  Z  "  Electric  Lamp  Syndicate,  Ltd.,  London. 

From  H.  Zerning,  Berlin.  Eng."  Pat.  20,223,  Sept.  10, 
1907. 
Chemically  pure  tungsten  trioxide,  or  the  oxide  of 
uranium  or  of  a  rare  earth  metal,  is  mixed  with  zinc  dust 
and  heated  in  hydrogen.  The  product  is  treated  with 
hydrochloric  acid  to  remove  the  zinc  oxide,  and  then 
washed  with  water,  alcohol,  and  ether  successively. 
The  product,  which  contains  in  the  case  of  tungsten 
about  0-08  per  cent,  of  hydrogen,  is  formed  into  a  plastic 
mass  with  12  to  16  per  cent,  of  a  binding  agent  prepared 
by  dissolving  dry  nitrocellulose  in  amyl  acetate  and  adding 
castor  oil  to  the  solution.  The  plastic  mass  is  squirted 
into  filaments  and  the  filaments  are  heated  in  a  non- 
oxidising  atmosphere  in  closed  iron  vessels  coated  internally 
with  a  paste  consisting  of  "  zirconium  hydride "  and 
amyl  acetate.  The  "  zirconium  hydride "  is  prepared 
by  heating  zirconium  oxide  with  zinc  dust  in  hydrogen, 
and  removing  the  zinc  oxide  by  means  of  acid.  The 
filaments  are  finally  heated  in  a  non-oxidising  atmosphere 
by  the  passage  of  an  electric  current. — A.  T.  L. 

Incandescent  electric  lamps  ;  Filaments  for .  The  British 

Thomson-Houston  Co.,  Ltd.,  London.  From  the 
General  Electric  Co.,  Schenectady,  U.S.A.  Eng.  Pat. 
5416,  Mar.  10,  1908. 
The  patent  relates  to  the  manufacture  of  "  metallised  " 
carbon  filaments,  i.e.,  carbon  filaments  having  a  positive 
temperature  coefficient,  which  are  obtained  by  heating 
the  filament,  after  flashing,  in  graphite  in  a  carbon-tube 
electric  furnace  to  the  highest  attainable  temperature. 
The  cellulose  filaments  are  soaked  in  a  0-15  per  ceDt. 
solution  of  sodium  chloride  before  carbonising,  and  the 
filaments  are  carbonised,  flashed,  and  metallised  in  the 
usual  manner.  They  are  more  uniform  and  free  from 
blisters  than  metallised  filaments  prepared  in  the  ordinary 
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way.  The  chlorides  of  potassium,  calcium,  magnesium, 
barium,  and  other  metals  may  be  used  in  place  of  sodium 
chloride.— A.  T.  L. 

Electric  gloiv  lamps  ;  Filament  for .    J.  W.  Ward  and 

R,  H.  Stevens,  Bford.     Eng.  Pat.  10.098,  May  9, 1908. 

The  incandescence  material,  which  is  a  non-conductor 
and  consists  preferably  of  china-clay  or  other  similar 
clay,  is  applied  as  a  coating  to  a  high  resistance  electric 
conductor. — W.  H.  C. 

Tungsten  oxide,  [for  incandescent  lamp  filaments]  :    Manu- 
facture  of  plastic  masses  of .     C.  Trenyen,  Cologne. 

Eng.  Pat.  14,850,  July  13,  1908.  Under  Int.  Conv., 
July  12,  1907. 
Tungsten  oxide,  or  hydrated  tungstic  acid,  is  treated 
with  ammonia  in  the  absence  of  any  excess  of  water  and 
at  a  temperature  not  above  — 20°  C.  The  tungstic  acid 
may  be  treated  with  gaseous  ammonia  whilst  suitably 
cooled,  and  the  resulting  solution  decomposed  by  absolute 
alcohol,  or  the  acid  may  be  suspended  in  absolute  alcohol 
and  gaseous  ammonia  passed  into  the  cooled  liquid. 

—A.  T.  L. 

Electric     incandescence    lamp     filaments ;     Process     and 

apparatus  for  the  formation  of .     Soc.  franc.  dTncan- 

descence  par  le  Gaz  (Systeme  Auer).  Fr.  Pat.  392,454. 
July  18,  1908. 
Ik  the  final  treatment  of  electric  incandescence  lamp 
filaments  by  passing  an  electric  current  through  them,  the 
supports  carrying  the  filament,  and  the  surrounding  tube 
or  bulb,  are  frequently  damaged  by  the  high  temperature. 
According  to  the  present  patent  the  electric  current  is 
passed  through  intermittingly  in  order  to  allow  the 
filament  to  attain  the  required  temperature  during  each 
passage  without  raising  the  temperature  of  the  support 
and  the  surrounding  tube  too  far.  Two  wheels,  the  one 
provided  with  one  cam  only,  the  other  with  several  cams, 
act  simultaneously  on  an  interrupter.  By  this  means 
the  current  may  be  cut  off,  reduced,  or  even  reversed 
between  the  periods  of  normal  passage.  At  the  same  time, 
cooling  can  be  effected  by  passing  a  gas  through  or 
round  the  tube. — R.  L. 

Electric  incandescence  lamps.     Process  for  the  formation 

of  metallic  filaments  for .    Soc.  franc.  dTncandescence 

par  le  Gaz  (Systeme  Auer).  Fr.  Pat.  392,455,  July  18, 
1908. 
The  removal  of  carbon  from  metallic  filaments  is  effected 
by  treating  them  with  sulphur  at  a  high  temperature  in 
the  presence  of  hydrogen.  The  sulphur  may  be  applied 
in  the  free  state,  or  in  the  form  of  sulphuretted  hydrogen, 
or  other  compounds,  the  sulphur  combining  with  the 
carbon  and  the  carbon  bisulphide  formed  being  volatilised. 
During  the  first  period  of  the  treatment  a  partly  oxidising 
atmosphere  may  be  maintained,  whilst  the  final  operation 
of  rendering  the  decarbonised  filament  denser  is  carried 
out  in  a  vacuum  or  in  a  reducing  atmosphere. — R.  L. 

Electric  lamps  ;     Process  for  the  manufacture  of  metallic 

filaments  for .   "Corona"  Gliihlampenfabr.  G.m.b.H. 

Fr.  Pat.  392,501,  July  20,  1908. 
A  filament  of  collodion  is  first  treated  with  ammonium 
hydrosulphide,  and  then  thoroughly  washed.  It  is  next 
impregnated  with  a  concentrated  tungsten  solution,  dried, 
and  carbonised.  It  may  then  be  reduced  and  freed  from 
carbon  in  the  usual  way. — R.  L. 

Electric  incandescence  lamps ;     Process  for  the  removal  of 
impurities   from    and    producing    a    denser    texture     in 

metallic  filaments  for .    W.  Majert.  Fr.  Pat.  392,524, 

July  21,  1908.  Under  Int.  Conv.,  March  4,  1908. 
'In  i:  filaments  arc  heated  by  an  electric  current  first  at  the 
atmospheric  or  a  slightly  liigher  or  lower  pressure,  in  the 
hi-  of  inerl  gases,  such  as  nitrogen,  hydrogen,  carbon 
monoxide,  water  gas,  or  ammonia,  and  subsequently 
in  vacuo.  By  this  means  the.  tame  of  treatment  is  con- 
siderably shortened  as  com  1 1:1  red  with  heatinjj  in  rticiu, 
only,  and  the  economy  and  life  of  the  lamps  are  increased 
as  compared  with  heating  at  atmospheric  pressure  only. 

— R.  L. 


Electric  incandescence  lamp  filaments  ;  Process  for  the  manu- 
facture    of .       Soc.     Lacarriere     pour     la     Fabr. 

des  Lampes  Electriques  a  Incandescence.  Fr.  Pat. 
392,536,  July  21,  1908. 

To  render  the  mass  for  the  formation  of  the  metallic  filament  a 
plastic,  an  addition  of  nitrocellulose  is  made.  On  heating, 
the  nitrocellulose  is  decomposed.  To  prevent  too  violent 
a  decomposition  which  might  injure  the  texture  of  the 
filament,  castor  oil  is  also  added,  in  the  proportion  of 
10 — 33  parts  per  67  to  90  parts  of  nitrocellulose.  The 
nitrocellulose  is  used  in  amyl  acetate  solution. — R.  L. 

Coking  oven.  E.  Ledoux,  Sheffield,  Assignor  to  Simon- 
Carves  Bye-Product  Coke-Oven  Construction  and 
Working  Co.,  Ltd.,  Manchester.  U.S.  Pat.  904,268. 
Nov.  17,  1908. 

See  Eng.  Pat.  4996  of  1906  ;   this  J.,  1906,  840.— T.  F.  B. 

Combustion  of  fuel  ;  Process  for  regulating  the and  for 

preventing  smoke.  The  Coal  Treating  Co.  Fr.  Pat. 
392,308,  July  15,  1908. 

See  U.S.  Pat.  894,110  of  1908  ;  this  J.,  1908,  847.— T.  F.  B. 

Smoke  or  gases  ;   Apparatus  for  cleaning  or  washing . 

J.   Black,  A.  H.   and  H.  Lennox,  Newcastle-on-Tyne. 

U.S.  Pat.  903,832,  Nov.  17,  1908. 
See  Eng.  Pat.  15,172  of  1907  ;  this  J.,  1908,  742.— T.  F.  B. 

Smoke  ;  Apparatus  for  cleaning  or  washing .    J.  Black, 

A.  H.  and  H.  Lennox,  Newcastle-on-Tyne.  U.S.  Pat. 
904,301,  Nov.  17,  1908. 

See  Eng.  Pat.  14,675  of  1907  ;  this  J.,  1908,  617.— T.  F.  B. 

Hydrocarbons  ;    Liquid or  their  mixtures  applicable 

for    motive    power,    heating,    lighting,     dissolving,    etc. 

F.  G.  Clau'ssen  and'G.  T.  B.  Cobbett.  Fr.  Pat,  392,17;>. 
July  6,  1908.     Under  Int.  Conv.,  July  6,  1907. 

See  Eng.  Pat.  15,593  of  1907  ;  this  J.,  1908,  850.— T.  F.  B. 

Gas  ;   Manuiacture  of .     J.  Bueb,  Dessau,  Germanv. 

U.S.  Pat.  904,043,  Nov.  17,  1908. 

See  Fr.  Pat.  339,534  of  1904  ;  this  J.,  1904,  709.— T.  F.  B. 

Gas  generator.     E.  N.  Trump.     Fr.  Pat.  392,309,  July  15, 

1908. 
See  U.S.  Pat.  893,114  of  1908  ;  this  J.,  1908,  848.— T.  F.  B. 

Filaments  for  lighting  and  heating  ;  Process  of  making . 

G.  Michaud  and  E.  Delasson,  Paris.  U.S.  Pat.  904,139. 
Nov.  17,  1908. 

See  Fr.  Pat.  346,307  of  1904  ;  this  J.,  1905,  125.— T.  F.  B 

Metallic   filaments  ;    Decarbonisation  of for   electric 

lamps.  "  Corona  "  Gliihlampenfabr.  G.m.b.H.,,  Fr.  Pat, 
392,500,  July  20,  1908. 

See  Eng.  Pat.  15,079  of  1908  ;   this  J.,  1908,  1145.— R.  L. 

Sand  cores,  briquettes,  etc.  ;    Binder  for .     U.S.  Pat. 

903,558.     See  IX. 


HI.— DESTRUCTIVE    DISTILLATION, 

TAR    PRODUCTS,    PETROLEUM, 

AND    MINERAL   WAXES. 

Patents. 
Drying    \<<u<l    carbonising]    pint    mid    similar    substanct  - 
artificially.      b\      Fritz,      London.      Eng.      Pat.     24,351, 
Nov.  4,  1907. 

Tni>:  claim  is  For  a  process  of  drying  peal  combined  with 
a    process    for   distilling   the   same    in    a.    retort.      Th' 
produoed  is  first  conducted  through  pipes  arranged  in  a 
drying   room    containing   wet   peat,   whereby  the  gas  i- 
oooled  and  the  peal   is  partially  dried.     The  cooled  gas 

is   then    burnt    around    the    retort   to  effect    (he  distillation 

of  the  charge,  and  the  products  of  combustion  are  paased 
directlj  through  partially  dried  peal  contained  in  a 
second   drying   chamber.     Prom   this  chamber  the 
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which  is  now  saturated  with  moisture,  is  in  part  intro- 
duced into  the  retort  in  which  dry  peat  from  the  second 
drying  chamber  is  being  distilled,  with  the  object  of 
increasing  the  yield  of  ammonia. — W.  H.  C. 

Wood-distilling     apparatus.     G.      Walker,      New     York. 

O.S.  Pat.  904,166,  Nov.  17,  1908. 
The  apparatus  comprises  a  "  reversible "  cylindrical 
retort  having  lateral  flanges  On  opposite  sides.  The  heating 
chamber  surrounding  the  retort  has  longitudinal  plates 
projecting  from  its  wall,  and  the  retort  is  so  mounted  that 
the  flanges  rest  on  these  projecting  plates.  The  projecting 
(dates  and  flanges  thus  form  partitions  dividing  the  heating 
chamber  into  upper  and  lower  compartments,  which  open 
into  a  common  flue  at  the  back  of  the  retort.  The  lower 
wall  of  the  lower  compartment  is  over  the  fire  and  is 
provided  with  openings,  tangential  to  the  wall  of  the 
retort,  through  which  the  fire  gases  pass  into  the  lower 
compartment  of  the  heating  chamber.  The  waste  gases 
are  withdrawn  from  the  upper  compartment. — A.  S. 

Mono-nitrohydrocarbons ;      Process     and     apparatus     for 

preparing   aromatic    .     Farbwerke    vorm.    Meister, 

Lucius,  und  Briining.      Ger.  Pat.  201,623,  June  10, 1906. 


The  hydrocarbon  to  be  nitrated  and  the  nitrating  acid, 
in  equivalent  proportions,  are  run  continuously,  in  small 
quantities,  into  the  apparatus  shown  in  the  figure,  which 
consists  of  several  jacketed  vessels,  provided  with  rapid 
stirring  arrangements,  leading  into  a  separator,  furnished 
with  outlets  at  the  top  and  bottom.  It  is  stated  that 
there  is  no  risk,  when  using  this  process,  of  over-nitration 
when  using  the  calculated  quantity  of  nitric  acid. — T.  F.  B. 

Fluorene ;     Process   for    recovering from    materials 

containing  it.  Ges.  f.  Teerverwertung  m.  b.  H.  Ger. 
Pat.  203,312,  Feb.  11,  1908. 
The  material  containing  fluorene  is  heated  with  sodium, 
sodamide,  or  sodium  and  ammonia  to  110° — 250°  C.  The 
fluorene  is  converted  into  its  sodium  compound,  which 
can  be  separated  from  unchanged  hydrocarbons  by  known 
methods. — A.  8. 

Petroleum  or  benzine  ;    Purification  of by  means  of 

spirit.  H.  Guttmann.  Ger.  Pat.  202,776,  May  18, 
1907. 
It  is  stated  that  by  washing  petroleum  or  benzine  with 
denatured  spirit,  all  the  deleterious  properties  of  the  former 
are  removed,  and  that  the  purified  benzine  can  then  be 
used  in  motors  without  producing  any  unpleasant  odour. 
The  mixing  of  the  petroleum  and  spirit  is  effected  in  a 
vessel  provided  with  an  inlet  at  the  top  for  the  former, 
and  one  at  the  bottom  for  the  latter.  The  vessel  is 
furnished  with  a  window  at  the  level  of  the  zone  of 
separation  of  the  two  liquids,  and  with  a  tube  for  draw  ing 
off  the  turbid  layer  formed  at  this  zone.  Just  above  this 
level  is  the  draw-off  pipe  for  the  purified  petroleum  ; 
inside  the  vessel  this  pipe  is  bent  upwards,  whilst  outside 
it  has  a  JJ-hend,  forming  a  trap,  and  then  leads  to  a  suitable. 
receptacle.  The  pipe  through  which  the  spirit  is  introduced 
and  removed  enters  the  mixing  vessel  near  the  bottom 
and  has  an  inverted  U -shape  inside  the  vessel. — A.  S. 


Ammonium   sulphate  ;     Manufacture  of 
203,309.     Sec  VII. 


Ger.   Pat. 


IV._ COLOURING    MATTERS    AND 
DYESTUFFS. 

Coupling     reaction     [Formation      of      azo      compounds]  ; 

\l,  clianism  of  the .     O.  Dimroth  and  M.  Hartmann. 

Ber.,  1908,  41,  4012—4028. 
The  authors'  investigations  show  that  when  a  diazonium 
salt  acts  on  a  phenol,  an  intermediate  unstable  diazo-oxy- 
compound  is  formed,  which  is  more  or  less  rapidly  trans- 
formed into  the  hydroxyazo-com^ound.  Unstable  diazo- 
oxv-compounds  are  obtained  by  the  action  of  diazobenzene, 
/>-diazotoluenc,  and  p-nitro-emh'-diazobenzene  hydroxide 
on  p-nitrophenol.  The  substances  evolve  nitrogen  readily 
when  warmed  or  when  added  to  alcohol,  benzene,  or 
ether,  and  they  give  azo-dyestuffs  with  naphthol  and 
naphthylamine,  but  they  are  so  unstable  that  the 
conversion  to  the  isomeric  hydroxyazo-compound  cannot 
be  effected.  p-Bromobenzenediazo-oxy-p-nitrobenzene. 
C6H4Br.N2.O.C6H4.N02,  however,  which  is  a  brick  red 
crystalline  powder  and  gives  the  above  reactions,  can 
be  transformed  into  p-bromobenzeneazo-p-nitrophenol, 
C6H4Br.N2.C6H3(OH).N02,  by  worming  it  to  80°  C. 
The  latter  compound  forms  brownish-red  needles,  in.pt. 
197°  C.-J.  C.  C. 

Triphenylmethane  dyestuffs  ;   Bases  of .     E.  Noelting 

and  K.  Philipp.     Ber.,  1908,  41,  3908—3911. 

In  extension  of  their  former  work  (this  J.,  1908,  327), 
the  authors  have  prepared  the  colourless  and  coloured 
forms  of  pentamethyltriammonaphthyldiphenylcarbinol. 
The  imino-base  [(CH3)2N.C6H4]2C  :  C10H6  :  N.CH3,  is 
obtained  as  reddish  brown  leaflets  ;  m.pt.  195. — 1 96°  C,  by 
]  trecipitating  an  aqueous  solution  of  the  dyestuff  with  sodium 
hydroxide.  When  the  dyestuff  is  boiled  with  ammonia, 
the  carbinol  base  [(CH3)2N.C6H4]2C(OH).C10H6.NH.CH3, 
is  formed.  This  is  obtained  in  colourless  crystals, 
m.pt.  171 — 172°  C.  The  carbinol  is  converted  into 
the  imide  by  heating  it  in  glycerol  with  the  addition 
of  a  few  drops  of  potassium  hydroxide,  and  the  converse 
change  is  effected  by  boiling  a  solution  of  the  imide  in 
40 — 50  per  cent,  alcohol  with  a  little  ammonia  or  potassium 
hydroxide  for  an  hour.  When  a  cold  solution  of  Crystal 
Violet  is  treated  with  a  large  excess  of  aqueous  potassium 
hydroxide,  and  the  solution  extracted  at  once  with  ether, 
reddish-brown  crystals  of  the  imino-base,  m.pt.  191 — 194°  O, 
are  obtained  ;  these  pass  very  quickly  into  the  carbinol 
(m.pt.  182°  C.)  on  standing.  The  coloured  base  of 
Malachite  Green  passes  much  more  quickly  into  the 
carbinol  form  than  in  the  case  of  Crystal  Violet,  but  the 
change  is  much  slower  when  an  ortho-substituent  is 
present,  a  fact  which  explains  the  greater  fastness  towards 
alkalis  and  soap  of  the  ortho-substituted  triphenylmethane 
dyestuffs.  The  carbinol  form  of  the  o-chloro-derivative  of 
Malachite  Green  (Setoglaucin)  is  prepared  by  adding 
ammonia  to  a  solution  of  the  dyestuff  and  allowing  the 
mixture  to  stand  for  two  days.  It  forms  pale  yellow 
crystals,  m  pt.  155°  C.  A  red  precipitate  is  obtained 
when  potassium  hydroxide  is  employed  instead  of 
ammonia.  With  sodium  methoxide,  Setoglaucin  forms 
a  methyl  ether,   [(CH3)2N.C6H4]2C(O.CH3).C6H4Cl. 

— J.  O.  L*. 

Dianthraquinonylphcnylenediamine.     E.     Laube     and     C. 
KSnig.     Ber.,   1908,  41,  3874-3879. 

The  authors  have  already  shown  (Ber.,  1907,  40,  3562) 
that  p-dihalogen-derivatives  of  benzene  condense  with 
two  molecules  of  aminoanthraquinone  to  form  dianthra- 
quinonyl-p-phenylenediamine  and  they  have  now  extended 
the  work.  l-p-Nitroanilido-2-hydroxyanthraquinone  is 
prepared  by  boiling  a  mixture  of  l-chloro-2-hydroxy- 
anthraquinone  (20  grms.),  p-nitraniline  (20  grins.), 
potassium  carbonate  (5  grms.),  copper  acetate  (3  grms.). 
and  nitrobenzene  (300  c.c.)  for  12  hours.  After  removing 
nitrobenzene  by  a  current  of  steam,  boiling  out  the  residue 
with  alcohol  and  then  digesting  with  hot  dilute  hydrochloric 
acid,  the  substance  is  crystallised   from  pyridine,   from. 
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which  it  separates  as  a  dark  brown  powder,  m.pt.  342°  C. 
(corr.).  When  this  is  reduced  by  boiling  with  aqueous 
sodium  sulphide,  it  is  converted  into  l-p-aminoanilido-2- 
hydroxyanthraquinone,  which  is  a  black  powder.  The 
latter  (3  grins.)  is  boiled  with  chlorohydroxyanthraquinone 
(4  grms.),  nitrobenzene  (150  c.c),  and  a  little  copper 
powder,  for  30  hours.  After  filtering  and  cooling, 
'2:2'-  dihydroxy  -  1  :  1'-  dianthraquinonyl  -  p  -  phenylene- 
diamine, 

C6H4:[NH(OH)C6H2<£°>C6H4]2 

is  obtained  as  a  blackish  brown  powder,  m.pt.  above 
360°  C.  With  alkaline  hydrosulphite  it  gives  a  coffee- 
brown  vat  from  which  cotton  is  dyed  in  the  same  shade : 
on  soaping,  the  tint  is  changed  to  yellow.  By  boiling  a 
mixture  of  l-amino-2-methylanthraquinone  (10  grms.), 
p-dibromobenzene  (10  grms.),  copper  acetate  (3  grms.), 
potassium  carbonate  (3  grms.),  and  nitrobenzene  (150  c.c.) 
for  27  hours,  a  mixture  of  l-p-bromoanilido-2-methyl- 
anthraquinone  (scarlet  red  needles,  soluble  in  alcohol)  and 
2:2'-dimethyl-l :  l'-dianthraquinonyl-p-phenylene-diamine 

C6H4:[NH(CH3)C6H2<gj>C6H4]2 

(black  powder,  insoluble  in  alcohol)  is  obtained.  The 
latter  gives,  with  alkaline  hydrosulphite,  a  reddish-violet 
vat  from  which  cotton  is  dyed  in  the  same  shade  On 
washing  and  soaping,  this  is  changed  to  a  lilac.  Similarly 
on  condensing  l-amino-2-methylanthraquinone  with 
1 : 2-dichloro-4-nitrobenzene,  .coppery  leaflets  of 
l-p-nitro-o-chloroanilido-2-methylanthraquinone,  m.pt. 
272 — 273°  C.  (corr.)  are  obtained,  and  this  on  being  heated 
in  a  closed  tube  for  16  hours  at  250°  C,  together  with 
methylanthraquinone,  naphthalene,  potassium  carbonate, 
and  copper  powder,  furnishes  2  :  2'-dimethyl-l  :  1'- 
dianthraquinonyl-p-nitro-o-phenylenediamine, 

C6F3(N02):[NH(CH3)C6H2<g^>C6H4]2 

which  with  alkaline  hydrosulphite  gives  a  brown  vat,  from 
which  cotton  is  dyed  in  brown  shades,  fast  to  soaping  and 
alkali.  If  this  compound  is  fused  with  potassium  and 
sodium  hydroxides,  a  new  dyestuff  is  produced  which 
•dyes  cotton  in  similar  but  much  stronger  shades. 
1-o-Acetylaminonaphthylaminoanthraquinone  (1-anthra- 
quinonylacetyl-o-naphthylenediamine)  is  prepared  as  a 
brown  powder  by  condensing  1-aminoanthraquinone  with 
2-chloro-l-acetylnaphthylamine  :  when  heated  in  a  sealed 
tube  with  concentrated  hydrochloric  acid,  it  yields 
1  anthraquinonyl-o-naphthylenediamine,  which,  on 
condensation  with  1-chloroanthraquinone,  furnishes  1:1'- 
dianthraquinonyl-o-naphthylenediamine, 

C6H4<^g>C6H3.NH.Cl0H6.NH.C6H3<^g>C6H4. 

This  is  a  brownish-black  powder,  m.pt.  350°  C,  giving 
with  alkaline  hydrosulphite  a  coffee-brown  vat  from  which 
cotton  is  dyed  yellowish-brown. — J.  C.  C. 

Patents. 

Halogen  derivative  of  Indigo  ;    Manufacture  of   a . 

Ges.  fur.  Chem.  Ind.  in  Basel,  Switzerland.  Eng.  Pat. 
19,563,  Sept.  17,  1908.  Under  Int.  Conv.,  Nov.  11, 
1907.  Addition  to  Eng.  Pat.  10,326  of  1907  (see  U.S. 
Pat.  872,115  of  1907  ;    this  J.,  1907,  1274). 

MoNoimoMOTRicHLOROiNDiGO  is  prepared  by  heating 
a  mixture  of  triehloroindigo  (10  parts),  nitrobenzene 
(100  parts),  and  bromine  (5—6  parts),  to  225°— 230°  C, 
for  14  hours.  The  dyestuff  gives  with  alkaline  hydro- 
sulphite a  yellow  vat  from  which  cotton  is  dyed  in  clear 
blue  shades  fast  to  washing,  chlorine,  and  light. — J.  C.  C. 

Dyestuff  s  dyeing  vegetable  fibres  without  mordants.  L.  Haas. 
First  Addition,  dated  June  29,  1908,  to  Pr.  Pat.  390,715, 
Aug.  5,  1907  (this  .1.,  1908,  1107). 

Tin:  procedure  described  in  the  chief  patent  for  the 
preparation  of  sulphide  dyestulTs  from  oo-dinitro-mwi- 
■  dichlorodiphenyl      is     now     applied      to      the      <aso      of 


2  :  2'(oo)-dinitro-4  :  5  :  4' :  5'-tetrachlorodiphenyl  (m.pt. 
186°  C),  which  is  prepared  by  treating  nitrotrichloro- 
benzene  with  copper  powder. — J.  C.  C. 

Disazo-dyestuffs ;      Manufacture    of    secondary,     blue    to 

violet .     Kalle  und  Co.     Fr.  Pat.  392,589,  July  23, 

1908.     Under  Int.  Conv.,  Nov.  18,  1907. 

Blue  to  violet  disazo-dyestuffs  are  prepared  by  combining 
a  diazotised  l-amino-5-naphtholsulphonic  acid  with  a 
suitable  amine,  diazotising  the  product  and  combining 
it  with  2-amino-5-naphthol-7-sulphonic  acid  or  its  aryl 
derivatives.     In  the  example  quoted,  l-amino-5-naphthol- 

3  :  7-disulphonic  acid  is  diazotised  and  combined  with 
a-naphthylamine,  and  the  resulting  aminoazo-dyestuff 
is  diazotised  and  combined  with  2-phenylaraino-5-naphthol- 
7-sulphonic  acid.  The  disazo-dyestuff  so  obtained  dyes 
cotton  in  very  fast,  blue  shades. — J.  C.  C. 

Intermediate    products    and    colouring    matters    containing 

sulphur  [Thioindigo  dyestuffs]  ;    Manufacture  of . 

J.  Y.  Johnson,  London.  From  Badische  Anilin  und 
Soda  Fabrik,  Ludwigshafen  on  Rhine,  Germanv. 
Eng.  Pat.  26,053,  Nov.  25,  1907. 

See  Fr.  Pat.  385,044  of  1907  ;  this  J.,  1908,  497.— T.  F.  B. 

Colouring  matters  of  the  anthracene  series  ;    Manufacture 

of .     J.    Y.    Johnson,    London.     From    Badische 

Anilin  und  Soda  Fabrik,  Ludwigshafen  on  Rhine, 
Germany.  Eng.  Pat.  3156,  Feb.  12,  1908.  Addition 
to  Eng.  Pat.  10,770,  May  8,  1907. 

See  Eleventh  Addition  to  Fr.  Pat.  349,531  of  1904; 
this  J.,   1908,  800.— T.  F.  B. 

Anthracene    derivatives ;     Manufacture    of .     P.    A. 

Newton,  London.     From  Farbenfabr.  vorm.  F.  Bayer 
/  und    Co.,     Elberfeld,     Germany.     Eng.     Pat.     28,104, 

Dec.  20,  1907. 

See  Fr.  Pat.  385,358  of  1907  ;  this  J.,  1908,  557.— T.  F.B. 

Anthracene    derivatives ;     Manufacture    of    .     P.    A. 

Newton,  London.  From  Farbenfabr.  vorm.  F.  Bayer 
und  Co.,  Elberfeld,  Germanv.  Eng.  Pat.  486,  Jan.  8. 
1908. 

See  Third  Addition,  dated  Feb.  7,  1908,  to  Fr.  Pat. 
372,676  of  1906 ;    this  J.,  1908,  800.— T.  F.  B. 

Azo  dyestuff s  ;    Manufacture  of  new  yellow .     A.    G. 

Bloxam,  London.  From  Aot.-Ges.  f.  Anilinfabr., 
Berlin.     Eng.   Pat.   2683,   Feb.   6,    1908. 

See  Ger.  Pat.  202,016  of  1907  ;  this  J.,  1908, 1 147.— T.  F.  B. 

Dyestuffs  capable  of  dyeing  vegetable  fibre  without  mordants. 
L.  Haas,  Paris.  Eng.  Pat.  15,417,  July  21,  190S. 
Under  Int.  Conv.,  Aug.  5,  1907. 

See  Fr.  Pat.  390,715  of  1907  ;  this  J.,  1908, 1107.— T.  F.  B. 

Sulphur  [sulphide]  dyestuff 's ;  Process  of  making  black . 

A.  F.  Poiriier,  Assignor  to  Soc.  Anon,  des  Mat.  Col. 
et  Prod.  Chim.  de  St.  Denis,  Paris.  U.S.  Pat.  904,224, 
Nov.  17,  1908. 

See  Fr.  Pat.  381,608  of  1906  ;  this  J.,  1908,  219— T.  F.  B. 

[Sulphide]  dyestuff  and  process  of  making  same  ;    Yellow- 

olive .     K.    Saul,    Frankfort,    Germany,    Assignor 

to  Cassella  Color  Co.,  New  York.  U.S.  Pat.  904.809, 
Nov.  24,  1908. 

See  Eng.  Pat.  3279  of  1907  ;  this  J.,  1907,  1082.— T.  F.  B. 

Vat  -dyestuff  and  process  of  making  same  ;     Violet . 

A.  Grob,  Assignor  to  Basle  Chemical  Works,  Basle, 
Switzerland.     U.S.  Pat.  904,867,  Nov.  24,  1908. 

See  Eng.  Pat.  12,810  of  1908  ;  this  J.,  1908,  894.— T.  F.  B. 

Sodium     arylamine.s ;      Process     for     preparing 

Deutsche  Gold-  und  Silber-Scheide-Anstalt  vorm. 
Roessler.     Fr.  Pat,  392,105,  May  23,  1908. 

See  Eng.  Pat.  11,335  of  1908  ;  this  J.,  1908,  893.— T.  F.  B. 
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Pates  rs. 

ids  of  artificial  silk;    Preparation   of  brilliant  and 

.  vie from  solutions  of  collodion    in    acetone,  etc. 

Soo.    Boullier   ei    l.afais.     Fr.    Pat.   392.442.   July    11, 
1906.     Under  Int.  Com..  July  15,   1907. 

Is  order  to  ensure  that  the  spinning  of  the  filament  is 
carried  out  at  the  proper  temperature,  a  radiator  con- 
niatjng  of  a  number  of  steam  pipes  is  arranged  behind  the 
spinning  frame  and  adjusted  so  as  to  produce  around 
the  newly  spun  filaments,  the  temperature  which  has 
been  found  to  be  most  suitable. — P.  F.  C. 

Is  ;    Preparation  of .     F.  Todtenhaupt, 

tier.  Fat.  203,820,  Dec.  14.  1907.  Addition  to  Ger. 
Pat.  170,051. 
The  fibres  obtained  according  to  the  original  patent 
(see  Eng.  Pat.  25.296  of  1904 ;  this  J.,  1905,  1063)  con- 
tamed  so  much  moisture  that  they  readily  adhered  together. 
It  is  now  found  that  pure  casein,  which  dissolves  in 
water  to  fairly  clear  solutions,  can  be  converted^  into 
thick  solutions  which  are  readily  formed  into  threads, 
by  dissolving  it  in  alcohol  (80  parts)  and  water  (20  parts) 
in  presence  of  bases  or  basic  salts;  the  solutions  thus 
formed  are  said  to  contain  1  part  of  casein  to  1-5  parts  of 
solvent,  and  are  sufficiently  viscous  to  be  formed  into 
threads,  which  will  not  adhere  together,  without  pre- 
cipitation by  acids. — T.  F.  B. 

T        ■     ■•'<  •  s    -.'/  cellvlost  from  plants  of  all  kinds  ;  Process 

obtaining .     F.    Fuchs.     Ger.     Pat.     204.412, 

July  11.  1907. 

The  essential  feature  of  the  process  consists  in  the  use 
of  a  solution  of  barium  sulphide  for  removing  the  incrusting 
matters  of  the  plants.  It  is  stated  that  fibres  can  be 
readily  obtained  from  rushes  by  this  process. — A.  S. 

H'    .■  -fibres,    natural   or   artificial,   which    are   added   to   the 
other  fibres  oj  a   textile  fabric  to   render  the  latter  more 

rigid;    Process   tor  facing   in    their   positions .     C. 

Roux.     Fr.  Pat.  392.179,  July  9,  1908. 

The  strong  fibres  which  are  woven  into  fabrics  to  give 
them  rigidity  have  a  tendency  to  slide  out  of  their  positions. 
Thi1-  defect  can  be  remedied  by  applying,  either  to  the 
stiffening  fibres  or  to  the  whole  fabric,  a  mixture  which 
is  prepared  by  dissolving  gum-lac  in  warm  alcohol  and 
mixing  the  solution  with  a  cold  solution  of  sandarac. 

—P.  F.  C. 

ing,  dyeing,  and  analogous  machines.     T.  H.  Fitchett, 
A.  Pegg.  C.  R.  Kershaw,  and  J.  H.  Abell.  Leicester. 
Eng.  Pat/28,186,  Dec.  21,  1907. 

The  material  is  fed  on  to  an  endless,  travelling  band, 
which,  during  its  journey  through  the  tank  containing 
the  liquor  for  the  treatment,  is  made  to  pass  underneath 
a  series  of  scrubbing  rollers.  These  rollers  are  made  of 
l  and  preferably  have  longitudinally  fluted  surfaces. 
On  leaving  the  tank,  the  material  is  delivered  on  to  a 
'ling  platform,  by  which  it  is  conveyed  to  the  nip  of 
a  Bet  of  squeezing  rollers.  These  rollers  deliver  the  goods 
on  to  a  second  travelling  platform  above  which  a  rinsing 
spray  is  arranged.  After  washing,  the  goods  are  led 
through  a  second  set  of  squeezing  rollers  and  delivered 
from  the  machine.  Just  before  the  goods  enter  tin- 
tank,  they  pass  underneath  a  spray  of  the  liquor  which 
has  been  pumped  from  the  delivery  end  of  the  tank.  In 
thi-  way  they  are  thoroughly  BOaked,  and  the  liquor  is 
intly  circulated. — P.  F.  C. 

agent  ;  Preparation  oi  a .     O.  L.  Benzinger, 

Fr.    Pat.    392,483,   July   20,'  1908.     Under  Int.  Conv., 
July  24,  1907. 

As  emulsion  is  prepared  by  mixing  200  grms.  of  a  soap 

solution   (10   per   cent.),    20   grms.    of   oil   of   turpentine, 

■is.  of  ammonia,  and  4  grms.  of  ether.     The  soiled 


material  is  sponged  with  this  emulsion  and  rinsed  in  clean 
water.  The  preparation  is  especially  effective  for  woollen 
goods.— P.  F.  C. 

Cleansing    product.      P.     Surcouf.      Fr.     Pat.     392,504, 
Sept.  26,  1907. 

A  mixture  of  carbon  tetrachloride  with  the  usual  dry- 
cleaning  agents,  or  with  an  extract  of  Panama  wood,  is 
employed. — P.  F.  C. 

Textile    materials;     Process    and    apparatus    for    boiling, 

trashing,    bleaching,   and   otherwise   treating in    a 

circulating    bath.     R.    Weiss,    Kingarsheim,    Germany. 
Eng.  Pat.  15,284,  July  18,  19.08. 

Textile  materials  are  washed,  boiled,  and  bleached  by 
the  use  of  two  vessels,  one  or  both  of  which  may  be 
charged  with  the  material,  and  subjected  to  a  reversible 
flow  of  the  bleaching  or  other  liquor.  The  liquid  is 
first  forced  through  the  material  preferably  from  below 
and  then  by  reversing  the  course  of  the  liquid,  the  material 
is  drained.  The  two  vessels  used  for  the  treatment  are 
supplied  with  overflow  pipes  fitted  with  back  action 
valves.  These  valves  during  periods  of  high  and  low 
pressure  in  the  vessels  are  arranged  so  as  not  to  interfere 
with  the  circulation  of  the  liquid. — S.  H.  H. 

Lyes    employed    in  the    impregnation    [mercerisation]    of 

fabrics ;    Process  and  apparatus  for  the  extraction  and 

recovery  of .  J.  Matter.     Fr.  Pat,  392,400,  April  15, 

1908. 


Inside  a  tank,  a,  is  arranged  a  vessel,  b.  which  has  an 
inclined  floor  and  is  divided  by  vertical  partitions,  c.  into 
compartments,  d,  d1,  d2,  etc.  In  these  compartments 
are  arranged  partitions,  e,  which  are  slightly  removed 
from  the  partitions,  c,  and  from  the  floor  of  the  com- 
partments, so  that  the  liquid  can  fall  between  two  par- 
titions, c  and  e,  from  a  higher  to  a  lower  compartment. 
The  machine  is  also  provided  with  a  number  of  rollers, 
g  and  /,  arranged  in  the  higher  and  lower  parts  of  the 
machine  respectively.  Vertical  walls,  p.  q.  provided 
with  a  water-sealed  cover,  s.  isolate  and  make  airtight 
one  part  of  the  apparatus,  by  dipping  into  the  liquid 
contained  in  the  compartments,  d  and  c/6.  The  fabric,  t, 
coming  from  the  mercerising  machine,  passes  through  the 
apparatus  as  shown  in  the  figure,  and  then  on  to  drying 
cylinders,  n,  <>■  The  extraction  of  the  lye  from  the  cloth 
is'  effected  in  the  sealed  part  of  the  machine.  A  series 
of  tubes,  r,  arranged  transversely  in  the  machine,  are  so 
disposed  that  the  cloth  comes  in  contact  with  them  and 
receives  the  full  force  of  a  steam  blast,  issuing  from  per- 
forations in  these  tubes.  Shortly  after  it  has  left  each 
steam  pipe,  the  cloth  passes  over  a  transversely  arranged 
rod,  w,  which  expresses  the  solution  produced  by  the 
action  of  the  steam  on  the  lye  contained  in  the  cloth, 
and  causes  it  to  run  down  into  one  of  the  compartments 
d,  dl,  etc.  Before  reaching  the  drying  cylinders,  n.  o, 
the  cloth  is  subjected  to  a  jet  of  water  issuing  from  a 
pipe,    z.     This   water   subsequently* runs   down    into    the 
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compartment,  d6,  and  travels  through  the  apparatus  till 
it  reaches  the  compartment,  d.  By  regulating  the  flow 
of  water  from  the  pipe,  z,  the  strength  of  the  solution 
which  is  finally  drawn  from  the  apparatus  can  be  adjusted 
at  will.— P.  F.  C. 

Dyeing     machines.     J.      Y.      Johnson.     London.      From 
Hussonw  Dyeing  Machine  Co.,  Groveville,  N.J.,  U.S.A. 
Eng.  Pat,  11,637,  May  28,  1908. 
The  invention  relates  to  an  improved  means  of  circulating 
the  liquor  in  the  dye-vats  described  in  Eng.  Pats.  19,250 
of  1900  and  15,207  of  1903  (this  J.,  1901,  247  ;   1903,  1083). 
A  special  cage  which  is  filled  with  the  material  to  be  dyed 
and  placed  inside  the  dye-vat,  is  also  described.     This 
case  can  be  reaclilv  removed  from  the  vat  and  emptied. 
s  "  — S.  H.  H. 

Indigo   dyeing ;     Preparation   of   the    vat   for .     H. 

(haumat.  First  Addition,  dated  Aug.  29,  1907,  to 
Fr.  Pat.  379,041,  Aug.  28,  1906  (this  J.,  1907,  1196). 
The  vat  is  intended  specially  for  use  with  an  Indigo 
solution  prepared  electrolytically  according  to  the  main 
patent.  The  dye-vat  consists  of  a  vertical  metal  cylinder 
closed  at  the  top  by  a  movable  cover.  In  this  cylinder 
are  placed  a  number  of  superimposed  open  work  carriers, 
each  composed  of  two  concentric  cylinders,  between 
which  is  placed  the  material  to  be  dyed.  In  the  space 
enclosed  by  the  inner  cylinders  is  placed  a  pipe  containing 
an  Archimedean  screw,  which  raises  the  dye-liquor  and 
distributes  it  over  the  top  of  the  material.  The  vat  is 
heated  by  a  steam  coil.  The  carriers  filled  with  material 
are  placed  in  the  vat,  the  cover  replaced,  and  the  air 
removed  by  a  vacuum  pump.  The  Indigo  solution  is 
then  run  in  and  circulated  through  the  material  by  means 
of  the  screw.  After  a  sufficient  time,  air  is  admitted,  the 
cover  raised,  and  the  carriers  removed  preparatory  to 
submitting  the  matciial  to  the  oxidising  process. — A.  B.  S. 

Furs,  hair,  feathers  and  the  like  ;   Process  for  dyeing  • . 

Farbwerke  vorm.  Meister,  Lucius,  und  Briining.   Fr.  Pat. 

392,228,    July    10,    1908.     Under   Int.    Conv.,    Oct,    8, 

1907. 
The  material,  mordanted  or  unmoidanted,  is  treated  for 
several  hours  with  an  aqueous  solution  of  an  ortho- 
diamino-derivative  of  benzene  or  toluene  to  which  an 
oxidising  agent  such  as  hydrogen  peroxide  has  been  added. 
The  shades  obtained  range  from  a  light  brown  on  un- 
mordanted  goods  to  a  very  dark  brown  with  mordanted 
materials. — P.  F.  C. 

Reserving  the  wool  in  mercerised  union  goods  in  dyeing 

with  sulphide  dyestufjs  ;  Process  for .     Chem.  Fabr. 

Griesheim-Elektrom     Ger.  Pat.  203,427,  Oct.  27,  1907. 

The  wool  in  mercerised  union  goods  is  reserved  by  adding 

to  each  litre  of  the  sulphide  dye-bath  at  least  40  grms.  of 

dextrin.— T.  F.  B. 

Hanks   and   pieces;     Apparatus   for    rinsing after 

dyeing,   etc.     L.    Wallays.     Fr.    Pat.    392,128,    July   8, 

1908. 

The  hanks  of  yarn,  or  the  pieces  (hanging  in  loops  from 

sticks)  are  arranged  in  a  rectangular  framework,  which  is 

lowered  into  and    lifted   out  of  the   washing  trough   by 

suspending  it  from  the  end  of  a  lever,  or  from  an  eccentric 

cam  working  on  a  revolving  shaft.     The  washing  vessel 

is  rectangular  in  shape,  and  at  one  end  and  on  the  sides 

adjacent  thereto,  are  chambers  into  which  the  water  is 

first  led.    These  chambers  communicate  near  the  base 

with  the  main  vessel,  but  during  the  rinsing  operation 

the  connecting  openings  arc  closed  by  drop  valves  which 

work   in   grooves.     The    outside,   rims   of   these   auxiliary 

chambers  axe  slightly  higher  (ban  thai  of  the  main  vessel, 

so  that  the  water  overflows  into  Ibis  ;    it  passes  out  at  the 

base  at  the  opposite  end,  into  a  small  chamber  and  rising 

in  this,  flows  over  a  partition  (ananged  t<>  give  a  suitable 

depth   of  water   in   the  main  vessel)  and   is  carried  away. 

Tlie  rising  and  falling  motion  imparted  to  tbe  frame,  and 

the  constant   flow   of   fresh   rinsing   water,   ensure  B    rapid 

oleansing  of  the  material.    The  whole  apparatus  ma}  be 

emptied  for  cleaning,  etc.,  by  lifting  the  drop  valves  and 

eningan  outlet  in  th<  base  of  the  main  vessel.-    F.  \1. 


Chrome  lakes  of  mordant  dyestufjs  ;   Process  for  producing 

on  the  fibre.    Fabr.  de  Prod.  Chim.  de  Thann  et  de 

Mulhouse.     Ger.  Pat,  203,131,  May  24.  1907. 
Fabrics  are  printed  or  padded  with   a   mixture  of  the 
dyestutf.   ammonium   chromatc,   and  glycerin   or   similar 
organic  reducing  agent,  preferably  in  presence  of  ammonia, 
and  then  steamed. — T.  F.  B. 

Waterproofing    of    fabrics ;     Process    for    the .     A. 

Emmerling.  Fr.  Pat.  391,932,  July  1.  1908. 
The  material  is  passed  through  a  solution  of  a  compound 
of  some  heavv  metal,  e.g.,  zinc  acetate,  then  dried  and 
passed  through  a  solution  of  a  vegetable  or  animal 
colloid,  e.g.,  albumin,  which  possesses  considerable  affinity 
for  the  metal  compound,  and  again  dried.  These  two 
processes  may  be  repeated  if  necessary.  The  material 
is  finally  passed  through  a  5  per  cent,  solution  of  formalde- 
hyde which  renders  the  colloid  insoluble  and  so  fixes 
the  metallic  compound  on  the  fabric— A.  B.  S. 

Preservation  of  fabrics  and  other  substances  ;   Preparation 

for  the .     H.  Dugour.     Fr.  Pat,  392,505,  Sept.  26, 

1907. 
A  mixture  containing  sulphuric  ether,  colophony,  castor^ 
oil,  nitrocellulose,  denatured  alcohol,  and  amyl  acetate  is 
appRed  to  the  material.     If  a  mordant  be  added  to  this 
mixture,  the  material  can  be  afterwards  dyed.— P.  F.  C. 

Textile  fibres  and  other  analogous  products  ;    Process  ami 

apparatus  for  drying .     P.  King.     Fr.  Pat.  391.941 

July  1.  1908. 

A 
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The  apparatus  comprises  the  heating  chambers,  a,  e, 
fitted  with  closed  steam  pipes,  e,  and  the  drying  chambers, 
b,  d,  containing  trays,  /,  foi-  holding  the  material.  The 
heating  chambers  communicate  with  the  drying  chambers 
by  the  openings,  g  and  t,  respectively.  The  trays  in  b 
van  be  lowered  and  those  in  d  raised,  and  the  upper  tray 
in  d  can  be  transferred  to  b  by  sliding  it  through  the 
sw uming  door,  k.  The  trays  filled  with  wet  material  are 
introduced  at  the  bottom  of  the  chamber,  d.  and  are 
gradually  raised  and  transferred  <o  b.  their  place  being 
token  by  freshly  filled  trays.  The  trays  of  dried  material 
are  removed  at  the  bottom  of  the  chamber,  b.  The  hot 
air  circulates  in  the  direction  of  the  dotted  arrows 

— A.  !'>.  S. 

Mordanting    fibrous     material;      Process    of    -  — .     F. 
Blumenthal,    Biebrich,   Germany.     [7.S.    Pat.    903,838, 
Nov.  IT.  L908. 
Ski:  Fr.  Pat.  373,706  of  L907  ;  this  J.,  1907.  683.— T.  F.  B. 

fabrics  and  other  material;  Producing  glossy  or  silky 
effects  on  —■  L  Lilienfeld,  Vienna.  U.S.  Pa* 
904,269,  Nov.  17.  1908. 

Skk  Fr.  Pat.  4597  of  1906;  this  J.,  1907,  I  16.     T.  F.  B. 
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3H  ulticolou  red  fabrics  ;    Manufacture  of .     M.   Bolder, 

WUhelmsbad,  Germany,  Assignor  to  Oassella  Color  Co., 
Now  York.     U.S.  Pat  904,762,  Not.  24,  1908. 

-      Bog.  Pat.  26,971  of  L906  ;  this  J.,  1907,  1136.— T.  F.  B. 

k  materials  :   Process  and  apparatus  for  treating 

hi/  the  circulation  of  li(juid<.  R.  Weiss.  Fr.  Pat. 
392,357,  July  16,  190a  Under  Int.  Com..  July  20, 
1907. 

Sn  Eng.  Pat.  154284  of  1908;  preceding.—T.  F.  B. 


VII.— ACIDS,    ALKALIS,    SALTS,    AND 
NON-METALLIC     ELEMENTS. 

Carbon  dioxide  under  pressure  ;   Action  oj upon  some 

metal  hydroxides  at  (Y  C.  F.  K.  Cameron  and  W.  O. 
Robinson.     J.  of  Physical  Chem.,  1908,  12,  .361—573. 

Known  amounts  of  carbon  dioxide,  in  small  portions  at  a 
time,  were  forced  into  a  small  closed  space  containing  the 
metal  hydroxide  and  a  known  volume  of  water,  and  after 
each  operation  the  pressure  was  measured  when  absorption 
was  complete.  In  certain  cases,  also,  after  a  known 
amount  of  carbon  dioxide  had  been  absorbed,  the  process 
wae  reversed,  and  carbon  dioxide  was  allowed  to  escape 
gradually  in  measured  quantities.  In  the  case  of  mag- 
nesium hydroxide,  the  solid  phase,  after  the  absorption  of 
carbon  dioxide,  was  analysed.  The  results  are  given  in 
tables- and  a  curve-diagram.  They  show  that  definite 
carbonates  of  abiminium,  ferric  iron,  and  beryllium  do  not 
exist  ;  and  that  bicarbonates  of  ferrous  iron  and  magnesium 
are  not  formed  under  pressures  up  to  5  atmospheres  at 
0°  O.  There  is  some  evidence  in  accord  with  the  view  that 
calcium  bicarbonate  exists  in  the  dissolved  state,  but  the 
observed  facts  can  be  explained  equally  well  as  being  due 
to  the  specific  solvent  power  of  the  mixture  of  carbon 
dioxide  and  water  on  calcium  carbonate. — A.  S. 

Alumina  ;     Preparation   of  fused in    an    amorphous 

condition,  and  production  of  the  blue  coloration  of  the 
sapphire.  L.  Paris.  Compt.  rend..  1908,  147.  933— 
935. 

(  kystai.line  alumina  coloured  red  by  oxides  of  chromium, 
has  long  been  known.  When  alumina  is  melted  in  the 
oxyhydrogen  flame,  a  transparent  product  is  obtained 
which  rapidly  crystallises,  the  superficial  fused  layer 
hardly  exceeding  a  few  tenths  of  a  millimetre  in  depth. 
When  chromic  oxide  is  sprinkled  on  this,  the  red  coloration 
diffuses  not  only  through  the  fused  mass  but  penetrates  the 
greater  part  of  the  alumina,  which  has  already  solidified. 
Although  chromium  oxide  possesses  this  affinity  for 
alumina,  oxides  of  cobalt  and  iron  which  give  a  blue  colora- 
tion are  not  able  to  penetrate  the  crystalline  mass,  but 
remain  as  a  surface  layer  on  the  fused  layer  without 
colouring  it.  Apparently,  besides  chromium  only  nickel 
oxide  is  able  to  colour  pure  alumina,  the  latter  giving  a 
greenish-yellow  shade.  When,  however,  the  alumina 
contains  small  traces  of  an  impurity  such  as  lime,  a  blue 
coloration  can  be  obtained  with  a  number  of  oxides, 
particularly  cobalt  oxide,  but  in  all  such  cases  the  coloured 
alumina  obtained  is  amorphous,  only  the  outer  crust  of 
the  stones  having  a  crystalline  structure.  The  amorphous 
alumina  has  the  sp.  gr.  3-48,  refractive  index,  1-67,  and  a 
hardness  slightly  inferior  to  that  of  corundum.  Its  physical 
properties  differ  from  those  of  the  natural  sapphire  as  those 
of  fused  silica  do  from  quartz.  The  total  amount  of  im- 
purity in  the  alumina  is  less  than  2  per  cent.  Experts 
are  stated  to  find  it  difficult  to  distinguish  between  natural 
sapphires  and  these  artificial  stones,  which  are  of  a  deep 
velvety  blue  colour.  The  preparation  of  large  stones 
requires  much  care  and  experience. — E.  F.  A. 

Arnenic;   Sublimation  of .     W.  P.  A.  Jonker.    Chem. 

Weekblad,  1908,  5,  783—785.  Chem.  Zentr.,  1908,  2, 
1713. 

At  760  mm.  pressure,  sublimation  of  the  metalloid  arsenic 
mi  first  perceived  at  616°  C. — A.  8. 


Patents. 

Hydrochloric  acid  and   magnesia  ;    Process  for  obtaining 

from  hydrated  magnesium  oxychloride.     O.  Dieffen- 

baoh  and  W.  Moldenhauer.     Ger.  Pat.  203,080,  Dec.  8, 
1906. 

I'uv.  object  of  the  process  is  to  effeel  1 1  >e  decomposition  of 
the  hydrated  magnesium  oxychloride  under  such  con- 
ditions that  the  gas  equilibrium  above  the  material  is  not 
unduly  disturbed.  For  this  purpose  the  material,  con- 
tained  in  a  special  receptacle,  provided  with  a  perforated 
cover,  is  heated  rapidly  to  a  temperature,  e.g.,  above  700°  C. 
at  which  it  has  a  strong  tendency  to  yield  hydrochloric 
acid,  and  then,  if  necessary,  steam  is  introduced  in  order 
to  decompose  the  last  traces  of  magnesium  chloride.  Or, 
the  material  may  be  heated  to  300  — 700°  C,  then  steam 
introduced,  and  the  charge  heated  further.  It  is  stated 
that  by  this  method,  hydrochloric  acid  gas  almost  free 
from  water  is  obtained. — A.  S. 

Salt ;  Art  of  manufacturing  ■ ,  and  salt-making  machi- 
nery. P.  L.  Clifton.  Assignor  to  The  Pomeroy  Salt 
Assoc.  Co..  Pomeroy.  Ohio.  U.S.  Pats.  903.357  and 
903,358,  Nov.  10,  1908. 

The  process  consists  in  first  aerating  the  brine  by  means  of 
an  aerator  adjacent  to  the  outlet  of  the  brine  tank,  and 
then  heating  it  to  about  180°  F.  in  an  open  heater,  from 
near  the  top  of  which  it  passes  to  the  bottom  of  a  closed 
evaporator,  at  a  lower  level,  where  it  is  heated  to  212°  F. 
or  more,  the  heating  in  both  cases  being  effected  by  steam 
coils.  The  uuevaporated  brine  is  tapped  off  near  its  surface, 
and  gravitates  through  a  filter  to  open  evaporators  and 
finally  to  a  "  grainer,"  the  steam  coils  in  which  receive  the 
steam  generated  in  the  closed  evaporator. — F.  Sodn. 

Lead  arsenate  ;  Process  of  making .    E.  E.  Luther  and 

W.    H.    Volck.   WTatsonville,    Cal.     U.S.    Pat.    903.389, 
Nov.  10,  1908. 

Lead  arsenate  is  made  by  suspending  basic  lead  carbonate 
in  a  solution  of  arsenic  acid.— F.  Sodn. 

Alkali  peroxides ;  Process  and  apparatus  for  manufactur- 
ing     .     Soc.    d'Electro-Chimie,    and    P.    L.    Hulin. 

Fr.  Pat.  391,931,  Sept.  10,  1907. 


The  horizontal,  oblong,  iron  retort,  A,  is  embedded  in 
masonry  and  divided  into  two  parts  by  a  horizontal 
partition,  B,  which  is  joined  to  the  retort  at  one  end,  but 
does  not  extend  quite  to  the  other.  An  air-tight  door, 
E,  serves  for  introducing  the  raw  material  and  for  dis- 
charging the  finished  product.  Each  chamber  is  provided 
with  an  opening,  the  one,  G,  communicating  with  a 
source  of  pure  air,  and  the  other,  F,  serving  as  exit  for 
waste  gases.  Immediately  above  the  retort,  but  separated 
from  it  and  from  the  surrounding  masoniy  by  supports 
consisting  of  thin  refractory  plates,  N,  is  fixed  an 
electrical  conductor,  J,  of  laminated  iron  shaped  like  an 
elongated  double  horseshoe.  Each  cetortchambei  is  provided 
with  two  rectangular,  aluminium  trays,  H,  and  H1,  in 
which  the  oxidation  of  the  alkali  metal  takes  place.  To  prepare 
-odium  peroxide,  sodium  is  introduced  into  the  two  trays,  H, 
in  the  lower  section  of  the  retort,  the  door  closed,  and  an 
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electric  current  of  such  strength  passed  through  the 
conductor,  J,  as  to  produce  a  temperature  of  about  350° 
to  380°  C.  in  the  upper  chamber.  Partial  conversion  of 
the  sodium  into  peroxide  takes  place  with  considerable 
evolution  of  heat,  the  latter  being  in  part  transferred  to 
the  upper  chamber,  and  in  part  given  up  to  the  issuing 
waste  gases,  which  may  be  used  to  pre-heat  the  entering 
air.  After  a  few  hours,  the  mixture  of  sodium  and  sodium 
peroxide  is  withdrawn  from  the  lower  chamber,  thoroughly 
broken  up,  mixed,  and  transferred  to  the  trays,  H1,  in  the 
upper  chamber,  a  fresh  supply  of  sodium  being  charged  into 
the  lower  traysH.  The  reaction  begun  in  the  lower  com- 
partment is  completed  in  the  upper  one,  the  discharge  of 
finished  product,  the  transference  of  partially  oxidised 
sodium  from  the  lower  to  the  upper  trays,  and  the  intro- 
duction of  fresh  metal  into  the  lower  trays,  following  one 
another  as  rapidly  as  possible,  each  time  the  door,  E, 
is  opened. — O.  R. 

Silica  contained  in  sodium  aluminate  ;  Process  for  rendering 

insoluble  the to  be  used  for  the  manufacture  of  pure 

aluminium  free  from  silicon.  D.  Peniakoff.  Fr.  Pat. 
392.187,  July  9.  1908.  Under  Int.  Conv.,  April  24, 
1908. 

The  aluminate  of  an  alkaline-earth  metal,  e.g.,  calcium 
aluminate,  is  added  to  the  solution  of  sodium  aluminate  ; 
silica  is  precipitated  as  calcium  silicate,  the  alumina 
formed,  dissolving.  An  addition  of  a  little  sodium  car- 
bonate precipitates  the  excess  of  lime  as  carbonate.  The 
operation  is  carried  out  under  pressure  in  autoclaves 
provided  with  stirrers.  Calcium  aluminate  is  prepared 
by  calcining  together  bauxite  and  calcium  oxide,  or, 
preferably,  precipitated  calcium  carbonate  obtained  in 
ca  usticising. — A.  < ;.  L. 

Hydrogen  peroxide  solutions  ;    Rendering stable.      E. 

Merck,  Chem.  Fabr.     Ger.  Pat.  203,019,  Nov.  7,  1907. 

The  hydrogen  peroxide  solution  is  mixed  with  a  small 
proportion  (2  grms.  per  60  litres)  of  uric  acid,  which  has 
been  prepared  in  a  very  finely-divided  state  by  precipitating 
a  solution  of  one  of  its  salts  with  a  suitable  acid. — A.  S. 

Nitrogen  compounds  of  the  alkaline- earth,  metals  ;  Manu- 
facture of by  leading  nitrogen  over  the  corresponding 

carbides  at  a  high  temperature.  Cvanid-Ges.m.b.H. 
Ger.  Pat.  203,308,  Sept.  11,  1907. 

In  order  to  obtain  absorption  of  nitrogen  at  a  lower 
temperature  and  to  render  such  absorption  more  rapid,  a 
quantity  of  a  nitrogen  compound  produced  from  a  carbide, 
e.g.,  calcium  cyanamide,  is  added  to  the  alkaline-earth 
carbide.  A  mixture  of  100  kilos,  of  calcium  carbide  with 
10  kilos,  of  crude  calcium  cyanamide  when  heated  at 
900°  C.  in  a  current  of  nitrogen,  yields  in  a  comparatively 
short  time,  a  product  containing  20 — 24  per  cent,  of 
nitrogen. — A.  S. 

Ammonium  sulphate  ;  Man  ufacture  of .     E.  Erlenbach. 

Ger.  Pat,  203,309,  Jan.  11,  1908. 

The  essential  feature  of  the  process  consists  in  passing 
the  ammonia  vapours  jirst  through  a  bath  to  which  is 
added  continuously  a  portion  of  the  necessary  acid,  in  a 
concentrated  condition,  and  then  through  an  absorption 
apparatus  supplied  with  the  remainder  of  the  acid,  in 
a  dilute  condition.  For  example,  in  a  case  where  lo.ooo 
kilos,  of  sulphuric  acid  of  60  B.  arc  used  in  a  daily  pro- 
duction of   10,000  IdlOB.  Of  •niii mini  sulphate.  8000  kilos. 

of  the  undiluted  acid  are  run  into  the  firel  bath,  and  the' 
remaining  2000  kilos.,  diluted  with  2400    kilos,  of  water, 
i  pplied  to  t  he  a  b  oi  pi  ion  a  pparat  us.      \.  8. 

Zinc  hyposulphiU  [hydrosulphite]  and  ammonium  salts; 
Process  for  the  preparation  of  solid,  stable,  easily  soluble 
compounds  of  Farbenfabr.  rorm.   F.   Bayer  and 

Co.     Ger.  Pat.  208,846,  May  23,  1907. 

Soluble  double   compounds   oJ    sine   hyposulphite   with 

tiuxQ     lit     H'   obtained  by  the  action  of  zinc  dust 

on  alkali  bisulphite  in  presence  oi  acids  and  an  ammonium 

salt,— A.  S. 


Sulphuric    acid  ;     Manufacture    of .     H.     Petersen, 

Wilmersdorf.    Germany.     U.S.    Pat.    904,147.   Nov.    17, 
1908. 

See  Fr.  Pat.  377. .3(37  of  1907  ;  this  J.,  1907,  1046.— T.  F.  B. 

M<  la-silicate   of   soda  and   its  amorpltous   and   crystallised 

hydrates  ;    Process  for  the  manufacture  of .     A.  H. 

Verrier.  Port  Marly,  France.     Eng.  Pat.  921,  Jan.  14, 
1908.     Under  Int.  Conv.,  Jan.  24,  1907. 

See  Fr.  Pat.  373,884  of  1907  ;  this  J.,  1907,  761.— T.  F.  B. 

Sodium  perborate  containing  borax  and  method  of  producing 
same.  F.  Fritsche,  Assignor  to  Stolle  und  Kopke, 
Rumburg.  Austria-Hungary.  U.S.  Pat.  903,967,  Nov. 
17,  1908. 

See  Fr.  Pat.  384,967  of  1907  ;  this  J„  1908,  503.— T.  F.  B. 
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Patents. 

Glass  making  ;    Fireclay  pots  for .     C.  W.  Thomas, 

Stourbridge.     Eng.    Pat.    8838,   April  23,    1908. 

Fireclay  pots  for  melting  the  ingredients  used  in  glass 
manufacture  are  made  in  two  pieces,  the  lower,  "  metal  "- 
containing  portion,  constituting  one  piece,  and  the  upper 
portion,  or  crown  of  the  pot,  constituting  the  other.  A 
ring  or  cushion  of  asbestos  is  inserted  between  the  internal 
faces  of  the  joint,  so  as  to  prevent  the  ingress  of  extraneous 
matter  into  the  pot,  and  to  allow  for  expansion  and  con- 
traction.— O.  R. 

Sheet  glass  ;   Method  of  making  plate  or .     T.  Spillane, 

Kane,  Pa.     U.S.   Pat.   904,158,  Nov.   17,   1908. 

A  mass  of  glass  is  placed  on  a  horizontal  table  and  rolled 
into  a  plain  flat  sheet.  This  sheet  is  then  mechanically 
gripped  on  both  sides  at  points  near  its  ends,  turned 
into  the  vertical  position,  inserted  into  a  furnace  chamber, 
and  moved  about  in  this  chamber  until  it  is  "  fire-polished," 
the  sheet  being  all  the  time  held  by  the  gripping 
mechanism. — A.  G.  L. 

Mirrors  ;    Process  of  silvering .     Chem.  Fabrik  von 

Heyden  A.-G.     Fr.  Pat.  392,243,  July  11,  1908.     Under 
Int.  Conv.,  July  18,  1907. 

The  glass  to  be  silvered  is  polished,  and  is  then  rubbed 
over  with  a  small  quantity  of  an  aqueous  solution  of  silver 
nitrate  mixed  with  formaldehyde  solution  and  with  glycerin, 
gum  or  sugar  solution,  to  which  a  little  acetone  may  be 
added,  if  necessary,  to  obtain  a  clear  solution.  The  plate 
is  then  flooded  with  the  same  solution,  the  excess  of  which 
is  allowed  to  drain  off,  and  the  plate  exposed  to  gaseous 
ammonia,  or  immersed  in  a  solution  of  ammonia  in  benzene. 
The  plate  is  then  washed,  and  the  deposited  silver  covered 
with  shellao'as  usual.  Instead  of  proceeding  as  above,  the 
plate  may  first  be  treated  with  a  solution  of  silver  nit  i  ate 
containing  ammonia,  and  then  exposed  to  gaseous 
formaldehyde. — A.  G.  L. 

Furnace;     Continuous for  burning   enamelled    wan 

out  of  contact  with  flames.     C.  and  P.  Bonzel.     Fr.  Pat. 

392,285,  July  13,  1908.     Under  Int.  Conv.,  Dec.  J4,  1907. 
A  NUMBER  of  conduits  are  placed  transversely  in  a  rever- 

bcratoiN  liui c.  projecting  at  each  end  for  a  considerable 

distance.  The  Hues  through  which  the  burnt  gases  from 
the  furnace  pass  to  the  chimney,  are  placed  so  as  to  heat 
the  parts  of  the  conduits  outside  but  adjacent  to  the 
furnace,  The  goods  to  lv>  burnt  travel  through  the 
conduits  from  end  to  end,  the  parts  of  the  conduits  outside 
the  furnace  Bert  ing  as  pre-heatmg  and  annealing  chambers. 
\!lei  ii.ih\el\  I  he  separate  conduits  may  widen  out  into 
one  large  muffle  ohamber  in  the  centre  of  the  furnace. 

—A.  G.L. 
Kiln  for  enamelled  articles,  in  which  these  do  not  come  in 

contact  with  the  flame     J.  Klissner.     Ger.  Pat.  203,296, 

April   K>.   1907. 
Tin',  combustion  ohamber,  a,  (see  fig.),  has  two  antics, 
I  and  c,  provided  with  openings  through  whioh  the  lire- 
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-  pass  od  their  way  to  the  kiln,  k.  The  side  walls 
of  the  kiln  aie  removable,  and  one  wall,  h,  allows  of  direct 
communication  with  the  cooling  chamber,  m,  so  that 
the  articles  can  be  removed  thereto  without  coming  in 
contact  with  the  air. — A.  S. 

Ceramic  print*;    Production  of .     F.  Fuchs,  Berlin. 

Eng.  Pat.   13,830,  June  30,  1908. 

SEEFr.  Pat.  391,781  of  1908  ;  this  J.,  1908,  1153.— T.  F.  B. 


IX.— BUILDING    MATERIALS,    CLAYS, 
MORTARS,    AND    CEMENTS. 

Mortar;  Microscopic  study  of .     G.  Gallo.   Gaz.  chim. 

ital.,  1908,  38,  II.,  142—156. 
The  author's  observations  lead  him  to  the  following  con- 
clusions : — The  absorption  of  carbon  dioxide  is  intimately 
connected  with  the  presence  of  a  certain  quantity  of  water 
in  the  mortar.  The  strength  of  mortar  depends  upon  the 
cohesion  of  the  crystalline  compounds  formed  during  the 
getting  and  upon  their  adhesion  to  one  another  and  to  the 
particles  of  sand  with  which  they  are  mixed.  The  lime 
in  mortar  is  present  partly  in  the  solid  condition  between 
the  grains  of  sand,  and  partly  in  solution  ;  carbon  dioxide 
is  absorbed  by  this  solution,  with  formation  of  a  thin, 
uniform  skin  of  crystallised  calcium  carbonate,  which, 
under  certain  conditions,  prevents  the  absorption  of  further 
quantities  of  carbon  dioxide.  In  a  closed  chamber,  for 
instance,  the  absorption  of  carbon  dioxide  by  fresh  mortar 
soon  comes  to  a  standstill.  In  the  air,  on  the  other  hand, 
in  consequence  of  evaporation  of  some  of  the  water,  the 
coating  of  calcium  carbonate  is  ruptured,  thus  permitting 
the  further  penetration  of  carbon  dioxide  into  the  mortar. 
The  presence  of  magnesia  in  mortar  has  an  injurious 
effect  on  the  setting  power,  probably  owing  to  the  slight 
solubility  of  magnesia  in  water,  and  the  small  absorptive 
power  of  the  resulting  solution  for  carbon  dioxide. — A.  S. 

/'"  zzadana  mortar  ;  Microscopic  study  of .     G.  Gallo. 

Gaz.  chim.  ital.,  1908,  38,  II.,  156—204. 

The  author's  results  lead  him  to  the  following  conclusions 
i  the  setting  of  puzzuolana  mortar  : — In  the  first  place 
the  lime  water  that  enters  into  the  composition  of  the 
mortar  brings  about  the  hydration  of  the  hydraulic  silica 
and  alumina,  which  in  consequence  of  the  resulting  expan- 
sion, occupy  the  voids  previously  filled  with  water  and  air, 
■forming  an  impermeable  mass,  which  contributes  greatly 
to  the  strength  of  the  mortar.  Then  gradually  soluble 
calcium  alumiuate  is  produced,  which  dissolves  to  a  super- 
saturated solution,  and  finally,  in  presence  of  excess  of 
lime,  crystallises  as  the  compound,  Al2O3,3CaO,10H2O. 
The  limiting  surfaces  between  the  masses  of  crystals,  and 
the  voids  left  free,  are  the  seat  of  capillary  forces,  by 
which  the  silica  attracts  the  lime  within  its  pores,  causing 
it  to  slowly  lose  its  water  of  hydration,  with  for- 
mation of  "  calcium  monohydrate,"  whereby  the  separate 
particles  are  cemented  together  to  form  a  compact  and 
resistant  mass,  although  no  definite  compound  of  lime  and 
silica  is  formed.  All  these  processes  take  place  in  the 
interior  of  the  mortar,  which  is  kept  moist  and  protected 
from  the  atmosphere,  by  an  insoluble  coating  of  calcium 
carbonate  (see  preceding  abstract). 


With  reaped  to  the  determination  of  the  value  of 
puzzuolana.  the  author  recommends  heating  a  weighed 
quantity  ol  the  sample  with  a  5  per  cent,  solution  of  sodium 
hydroxide  on  the  water-bath  for  a  quarter  of  an  hour, 
whereby  the  greater  pari  of  the  "active"  silica,  and 
alumina  is  dissolved.  The  result  of  this  test,  together  with 
determinations  of  the  inorease  ol  volume  on  treatment 
with  lime  water,  ami  of  the  electric  conductivity  (see 
Giorgis  and  Gallo,  Gaz.  chim.  ital.,  1900,  36,  137)  gives,  it 
is  stated,  a  reliable  indication  of  the  hydraulic  value  of  a 
puzzuolana. — -A.  S. 

Cement  ;    Egyptian    valuation   tnri/J  for    —    -.      IJoard   of 

Trade  J.,  Dec.  10,  1908.  [T.R.] 
The  Egyptian  "Journal  Officiel  "  for  the  23rd  November 
contains  the  following  revised  Valuation  Tariff  for  use  in 
assessing  import  duty  on  cement  and  hydraulic  lime.  This 
tariff,  which  came  into  force  on  the  23rd  November,  is  to 
remain  in  operation  for  a  period  of  twelve  months  or  until 
denunciation  : — 


Valuation 

per  1,000 

kilogrammes.* 

Articles. 

In  barrels. 

In  bags. 

£E  t 

£E  t 

Artificial  Portland  cement— 

2-050 

1-950 

2-000 

1-700 

Xatural  cement — 

Belgian    

1-550 
1-700 

1-300 

1-400 

"  Valentine,"     "  high     Valentine," 

"  Roquefort,"     "  Bedoule,"     and 

other  similar  quick-setting  cements, 

of  any  origin   

1-300 

1-000 

Hydraulic  lime  of  "  Teil  "    

— 

1-150 

„            „          Marseilles 

— ■ 

0-880 

„            ,,          all  other  kinds  . 

~~ 

1-000 

*  Duty  is  leviable  on  these  valuations  at  the  rate    of    8    per 
cent.      f  £E1  =  £1  0s.  6d. 

Patents. 

Mica ;    Method   of   treating .     J.    P.    W.    Beckman, 

Parnassus,  Pa.     U.S.  Pat.   903,949,  Nov.   17,   1908. 
Mica  is  rendered  flexible  by  immersing  it  in  a  bath  of 
molten  metal  (e.g.  aluminium). — A.  G.  L. 


Binder    for .     E.    D. 

U.S.  Pat,  903,558,  Nov.  10, 


Sand-cores,    briquettes,    etc.  , 

Frohman,   Pittsburg,   Pa. 

1908. 

The  binder  consists  of  the  thick  residue  of  plant-juices,  or 
of  a  saccharine  liquid,  e.g.,  molasses,  treated  with  a  small 
percentage  of  an  alkaline  substance,  e.g.,  lime. — A.  G.  L. 

[Wood]   Lumber;    Method  of   drying   and  treating . 

A.  J.  Uphus,  Seattle,  and  N.  J.  Chapman,  Everett, 
Wash.  U.S.  Pat.  903,635,  Nov.  10,  1908. 
Resinous  lumber  is  dried  by  exposing  it  to  an  atmosphere 
of  steam,  at  atmospheric  pressure,  but  superheated  to  a 
temperature  at  which  the  turpentine  and  other  resin- 
solvents  are  expelled. — F.  Sodn. 

Wood  ;   Process  and  apparatus  for  impregnating .     J. 

Polifka  and  B.  Hacker.  Fr.  Pat,  392,554,  July  22,  1908. 
Wood  is  impregnated,  at  a  temperature  of  100 — 130°  C, 
with  a  mixture  of  oil  from  wood  tar,  rich  in  creosote  oils, 
and  mineral  oil,  in  cylinders  which  can  be  placed  under 
increased  or  diminished  pressure.  The  hot  oil  is  repeatedly 
forced  into  and  out  of  the  wood,  by  altering  the  pressure, 
the  oil  traversing  the  wood  several  times  from  end  to  end. 

—A.  G.  L. 

Wood  surfaces ;     Coating,   polishing,    varnishing,    etc.,    of 
.  P.  Horn.   Ger.  Pat.  202,418,  Nov.  17,  1907. 

The  essential  feature  of  the  process  consists  in  the  use 
of  alcoholic  or  aqueous  solutions  of  decomposition- 
products  of  proteins,  e.g.,  protalbin,  albumose,  etc.  For 
instance,  a  solution  of  120  grms.  of  protalbin  and  60  grms. 
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of  "  cotton  scarlet "  in  1  litre  of  water,  when  applied  to  a 
smooth  wood  surface,  yields  after  drying,  a  hard  surface 
which  is  ready  for  varnishing,  polishing,  etc. — A.  S. 

Mortar;  Preparation  of .     W.  Olschewsky.   Ger.  Pat. 

204,161,  March  10,  1908. 

The  lime  is  slaked  by  mixing  it  with  a  "  slip " 
prepared  from  plastic  clay,  and  is  then  intimately  mixed 
with  the  sand.  Portland  cement  may  be  added,  if  desired, 
to  the  mixture  of  lime  and  clay.  If  a  clayey  sand  is  used, 
this  may  be  mixed  with  water  and  used  alone  for  slaking 
the  lime. — A.  S. 

Cement ;     Magnesian .     Soc.    "  Ortoclor  "    Impresa 

Litosilo  Sbertoli.    Fr.  Pat.  392,328,  July  15,  1908. 

The  magnesian  cements  claimed  are  oxychlorides  of 
magnesium,  corresponding  to  the  formulae  :  MgQOCl2.H20  ; 
Mjr.,< >Cl,,HoO  +  3MgO,  ("  ortoclor  ") ;  Mg20Cl2,tL>0  + 
7MgO,  ("litosilo");  and  Mg2OCl2,HoO  +  10MgO.  "The 
oxychloride,  Mg2OCl2,H20,  is  first  produced,  either  by 
treating  magnesium  oxide  with  hydrochloric  acid  gas,  by 
heating  crystallised  magnesium  chloride,  or  by  treating 
magnesium  chloride  solution  with  magnesium  oxide,  and  is 
then  mixed  with  magnesium  oxide,  if  the  three  last-named 
cements  are  to  be  prepared.  The  cements  may  be  mixed 
with  sawdust,  asbestos,  stone  chips,  colouring  matters, 
etc.,  as  usual. — A.  G.  L. 

Stone;     Artificial .     S.    W.    Berglund,    Stockholm. 

U.S.  Pat.  904,923,  Nov.  24,  1908. 

See  Fr.  Pat.  366,830  of  ]  906  ;  this  J.,  1906, 1081.— T.  F.  B. 


Cement.     B.    Hovermann,    Salzwedel,    Ger  man  v.       En  s. 

Pat.   15,797,  July  24,  1908. 
See  Ger.  Pat.  174,840  of  1905  ;  this  J.,  1907,  1094.    Mag- 
nesia and  borax  may  also  be  added  to  the  mixture. 

— T.  F.  B. 

Cement  from  liquid  blast  furnace  slag  or   its  equivalent ; 

Process  for  preparing .     W.    Lessing.      Fr.   Pat. 

392,341,  July  16,  1908. 
SEEEng.  Pat.  19,070  of  1908  ;  this  J.,  1908, 1153.— T.  F.  B. 

X.— METALS    AND  METALLURGY. 

Cast  iron ;    Carbon  and  the  properties  of .     H.   M. 

Howe.  Eng.  and  Min.  J.,  1908,  86,  943—946. 
The  variations  in  the  tenacity,  hardness,  and  ductility 
of  iron,  caused  by  the  presence  of  varying  amounts  of 
combined  carbon,  are  illustrated  by  diagram  (see  Fig.  1). 
The  difference  in  the  properties  of  cast  iron  due  to  the 
distribution  of  its  carbon  between  the  graphitic  and  the 
combined  state,  is  also  clearly  shown  (see  Fig  2). 
A  series  of  irons,  all  containing  4  per  cent,  of  carbon,  is 
illustrated,  ranging  from  soft  grey  iron  containing  no 
combined  carbon,  to  a  hard  white  iron  containing  no 
graphitic  carbon.  The  graphite  is  enclosed  as  a  skeleton 
in  an  iron  matrix  containing  progressively  more  and  more 
combined  carbon  as  the  percentage  of  graphite  decreases, 
and  curves  are  given  (see  Figs.)  showing  the  relative 
hardness  and  ductility  of  the  metallic  matrix  and  of  the 
iron  as  a  whole.  Notes  are  given  on  the  usual  means  of 
controlling  the  distribution  of  the  two  states  of  carbon., 
and  of  the  effect  of  sulphur,  manganese,  and  phosphorus. 

— F.  E. 


Fig.  1. 
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[Iron  smelting}.  The  OayUy  dry  blast  at  the  Warwick 
furnaces,  Pottstown,  Pa.  K.  B.  Cook.  Trans.  Amer. 
Inst.  Mm.  Eng.,  1WS.  917—934. 

i  working  of  an  iron  blast-furnace  is  rendered  more 
difficult  by  the  varying  amount  of  moisture  contained  in 
the  ordinary  air  Mast.     In  order  bo  reduoe  and  control 

tin-  amount  of  moisture  in  the  lilast  at  tin-  Warwick 
works,  a  Gaylej  dry-air  plant  was  erected  (see  this  J., 
1>>o4.  1148).  The  apparatus  consists  essentially  of  the 
ne<  easary  compressors,  condensers,  etc,  and  of  an  ammonia- 
brine  plant  for  the  cooling  of  a  refrigerating  chamber.  The 
air.  on  its  way  to  the  blowing  engine,  passes  through 
the  refrigerating  chamber,  where  its  excess  of  moisture 
is  deposited.  Details  are  given  of  the  initial  difficulties 
encountered,  but  these  were  overcome  by  largely  increasing 
the  burden  of  the  furnace,  with  a  resulting  greater  output 
and  a  saving  of  fuel.  The  dry  blast  permits  of  the 
production  of  iron  of  more  uniform  composition,  especially 
as  regards  the  silicon  and  sulphur.  On  one  occasion,  when 
the  drying  plant  was  disconnected  for  ten  hours,  and  the 
moisture  rose  from  0-63  to  4-08  grains  per  cb.  ft.,  the  silicon 
in  the  iron  fell  from  2-5  to  2  per  cent,  until  the  drying  was 
renewed.  It  is  estimated  that  a  saving  of  400  lb.  of  fuel 
and  an  increase  of  350  tons  of  iron  per  week  have  been 
accomplished  at  these  works  through  the  use  of  the  dry 
blast.— F.  R. 

Blast-furnace  slags;    Constitution,  of .     M.  Theusner. 

Metallurgie,  190S,  5,  657—673. 
Four  blast-furnace  slags  of  different  composition  were 
examined,  both  in  the  slowly  cooled  and  in  the  granulated 
state,  as  to  their  solubility  in  solutions  of  citric  acid, 
ammonium  citrate,  and  ammonium  chloride.  In  the  case 
of  slags  rich  in  lime,  it  was  found  that  much  lime  and  but 
little  silica  or  alumina  went  into  solution  ;  the  proportion 
of  silica  to  alumina  was  practically  the  same  in  the  residue 
as  in  the  original  slag.  Less  basic  slags,  on  the  other 
hand,  were  not  denuded  of  lime  to  nearly  the  same  extent, 
and  apparently  calcium  silicate,  as  well  as  lime,  dissolved. 
The  granulated  slag  was  always  appreciably  more  soluble 
than  the  corresponding  slowly  cooled  slag ;  after  keeping 
for  some  time,  however,  the  reverse  was  the  case,  the 
granulated  slag  passing  into  a  third,  crystalline,  modifica- 
tion, considerably  less  soluble  than  the  slowly  cooled  slag. 
Apparently,  the  granulated  slag  represents  an  unstable 
state  of  the  slag,  whilst  both  the  other  modifications  are 
stable.  Nine  artificial  slags,  containing  varying  propor- 
tions of  lime,  silica,  and  alumina,  were  also  prepared,  and 
their  melting-points  (1300° — 1650°  C.)  and  behaviour 
towards  water  and  solutions  of  ammonium  chloride  and 
ammonium  citrate  determined.  From  the  results  it 
appears  that  calcium  aluminates  are  formed  only  if  the 
quantity  of  lime  present  exceeds  that  necessary  to  form 
the  compound,  2CaO,Si02.  All  the  slags  rich  in  alumina 
or  silica  were  but  little  attacked  by  the  three  solvents  ; 
slags  containing  60  per  cent,  of  lime  were  freely  attacked, 
a  great  deal  of  lime  going  into  solution.  The  salt  solutions 
also  dissolved  considerably  more  silica  than  alumina, 
whilst  pure  water  dissolved  comparatively  large  quantities 
of  alumina  and  only  traces  of  silica.  A  portion  of  the 
dissolved  alumina  (according  to  Le  Chatelier,  that  in  excess 
of  the  compound  3CaO,Al203,)  separates  from  the  solution 
on  standing. — A.  6.  L. 

Cupola  gases  ;    Sulphur  content  of .     0.   Johannsen. 

Stahl  u.  Eisen,  1908,  28,  1753-^1755. 
OsAJTH  has  shown  (Stahl  u.  Eisen,  1908,  1449)  that  in  the 
cupola,  the  total  sulphur  introduced  in  the  iron  and  the 
coke  is  not  accounted  for  in  the  melted  iron  and  the  slag ; 
and  he  assumes  that  beneath  the  slag  there  is  a  layer 
of  matte  rich  in  sulphide,  containing  most  if  not  all 
of  the  remaining  sulphur.  The  author  has  determined 
the  sulphur  content  of  the  gases  escaping  from  the  furnace 
and  finds  on  the  average  1  grm.  per  cubic  metre.  Assuming 
8  cb.  m.  of  gas  for  each  kilo,  ot  coke  burnt,  containing 
1 — 1*5  per  cent,  of  Hulphur,  this  represents  a  considerable 
proportion  of  the  total  sulphur  of  the  coke.  In  a  "  sulphur 
balance  sheet  "  of  the  furnace,  the  sulphur  introduced  was 
—in  pig  22-88,  in  coke  25-35,  in  limestone  0-33,  total 
48-56  kilos.  ;    and  the  sulphur  taken  out — in  iron  23-23, 


in  slag  5-66,  in  gases  17-73,  total  46-51  kilos.  There  is 
thus  practically  no  sulphur  left  to  be  removed  in  the  form 
of  Osann's  hypothetical  matte. — J.  T.  D. 

[Silver)  Cuaniding  in  Mexico.     C.  T.  Rice.     Eng.  and  Min. 
J.,  1908,  86,  947—950. 

Descriptions  are  given  of  tho  silver  cyaniding  practice 
at  three  mills  in  Guanajuato,  Mexico.  The  ore  is  crushed 
by  1050  lb.  stamps,  in  a  0-1  per  cent,  cyanide  solution,  and 
then  classified  by  means  of  cones  and  tables.  Tho  overflow 
from  the  tables  is  concentrated  on  a  "  planilla,"  a  cement 
table  72  ft.  wide  and  27  ft.  long  in  the  direction  of  flow, 
having  a  slope  of  1  in  100.  The  roughly  concentrated 
sulphides  from  the  "  planilla  "  are  re-treated  on  a  frue 
vanner.  Up  to  the  present,  the  concentrates  have  been 
sent  away  to  be  smelted,  but  a  cyanide  plant  is  being  erected 
to  treat  them.  The  sands  are  cyanided  by  percolation, 
and  the  slimes  by  agitation,  decantation,  and  filter-pressing. 
Curves  are  given  showing  the  rate  of  extraction  in  the  slime 
treatment.  The  silver  extraction  was  74,  78-5,  and  80 
per  cent,  in  30,  40,  and  50  hours  respectively,  the  maximum 
gold  extraction  of  88  per  cent,  being  obtained  in  34  hours. 
The  consumption  of  cyanide  was  0-8  kilo,  and  of  lead 
acetate  0-07  kilo,  per  ton  (2000  lb.)  of  ore  milled. — F.  R, 

Platinum  in  Douglas   County,   Oregon.      H.    P.    Pulsifer. 
Eng.  and  Min.  J.,  1908,  86,  1003. 

The  Cracker  Jack  Mine  in  Douglas  County,  has  been 
worked  for  gold  by  the  hydraulic  process  for  about  ten 
years,  but  till  last  season,  no  systematic  saving  of  the 
platinum  was  attempted.  During  the  season,  14,000 
cb.  yards  of  gravel  were  washed  through  the  sluices  and 
a  total  of  ten  tons  of  concentrates  obtained.  The  con- 
centrates were  screened  with  plenty  of  water  over  |-  in.- 
mesh.  screen,  and  the  mercury  and  amalgam  caught  in  a 
trap  below.  The  concentrates  were  then  twice  jigged  by 
hand,  reducing  them  to  1500  lb.  and  washed  over  a 
series  of  steep  mercury  troughs  to  remove  the  rusty  gold 
and  the  last  trace  of  mercury.  The  concentrates  were 
further  reduced  to  about  400  lb.  of  "  almost  pure  black 
sand,"  by  being  passed  through  a  small  jig,  having  a 
10  by  12  in.  screen  area.  It  had  been  expected  that 
it  would  be  impracticable  to  remove  the  platinum  grains 
by  simply  panning  with  water,  but  on  the  contrary  it 
was  found  that  the  grains  of  this  rare  metal  settled  readily, 
and  hence  half  an  ounce  of  clean  white  metallic  grains 
were  obtained.  A  recovery  of  90  per  cent,  of  the  rare 
metals  is  said  to  be  readily  obtained  with  comparative^ 
primitive  plant. — F.  R. 

Copper-iron    and    copper -lead-iron    mattes ;     Constitution 

of .     C.    H.    Fulton   and   I.    E.    Goodner.     Trans. 

Anier.  Inst,  Min.  Eng.,  1908,  959—995. 

Detailed  descriptions  are  given  of  the  metallic  sulphides,, 
and  the  binary  systems  of  the  metallic  sulphides,  entering 
into  the  constitution  of  copper-iron  and  copper-lead-iron 
mattes.     The  chief  constituents  are  :  (1),  cuprous  sulphide, 
which  is   capable   of  dissolving   25   per   cent,   of  ferrous 
sulphide.     At  high  temperatures,  part  of  the  sulphur  is 
given  off  and  the  excess  of  copper  and  iron  remain  dissolved 
in   the    copper-iron    sulphide.     On    cooling    to    103°    C, 
metallic  copper  separates  from  the  solid  mass  in  the  form 
of  ';  moss  copper  "  ;    (2),  ferrous  sidphide  which  acts  in 
a  similar  manner  to  copper  sulphide,  but  can  only  dissolve 
about  5-2  per  cent,  of  copper  sulphide  ;    (3),  a  cuprous 
and   ferrous   sulphide   eutectic   containing   about    17    per 
cent,   of   copper  and  freezing  at   895°  C.  ;     (4),   metallic 
iron ;     (5),   metallic  copper ;     (6),   probably  nearly    pure 
zinc    sulphide ;     (7),    probably    slag    crystals ;     (8),    lead 
sulphide  ;     (9),   a   lead   and   copper   sulphide   eutectic   of 
unknown     composition.     Cuprous     sulphide     and     lead 
sulphide   have   a   strong   solvent   action   on   silver,   while 
cuprous  sulphide,  metallic  copper,  and  iron  are  solvents 
for    gold.     Hence    cuprous    sulphide    should    be    present 
when  it  is   desired  to   collect   both  the  precious   metals 
in  the  matte.     A  number  of  microphotographs  and  tables 
of  curves  are  given,  together  with  the  tabulated  results 
of  the  chemical  composition  and  microscopical  character 
of  39  mattes,  taken  from  different  smelting  works. — F.  R. 
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Nickel  antimonide.  Action  ot  antimony  trichloride  on 
nickel.  E.  Vigouroux.  Compt.  rend..  1908,  147, 
:.»7«> — 978. 

Nickel  is  heated  to  800c  C.  in  a  porcelain  boat  in  a  glass 
or  porcelain  tube,  and  the  vapour  of  antimony  trichloride 
is  passed  over  it.  On  cooling,  the  nickel  chloride  formed 
is  washed  out  with  water,  and  the  residue  is  again  heated 
at  800°  C.  in  antimony  trichloride  vapour.  These  opera- 
tions are  repeated  till  no  more  nickel  chloride  is  formed, 
when  the  residue  is  found  to  consist  of  the  antimonide, 
NiSb.  This  is  a  crystalline,  shining,  violet -red  powder, 
having  a  metallic  appearance  :  it  is  non-magnetic,  and  has 
the  sp.  gr.  7-70.  It  fuses  at  1100°  C.  and  at  1400°  C. 
decomposes,  evolving  antimony.  Tt  is  attacked  by 
chlorine  or  by  oxygen  at  a  low  red  heat,  and  at  a  still 
lower  temperature  by  sulphur.  Hydrochloric  acid  has 
no  effect  on  it ;  sulphuric  acid  attacks  it  only  when 
concentrated  and  hot.  Hot  dilute  nitric  acid  attacks 
it ;  the  concentrated  acid  or  nitro-hydrochloric  acid 
attacks  it  still  more  readily.  Fused  alkali  hydroxides, 
carbonates,  or  nitrates,  are  practically  without  action 
on  it,  but  potassium  chlorate  oxidises  it  readily.  The 
same  substance  can  be  produced  by  the  action  on  powdered 
nickel  of  either  powdered  metallic  antimony  or  antimony 
vapour. — J.  T.  D. 

Thorium.     W.   von  Bolton.     Z.   Elektrochem.,    1908.   14. 
768—770. 

Thorium  is  obtained  by  heating  the  oxide,  Th02,  to  a 
red  heat  in  a  stream  of  carbon  tetrachloride  vapour,  and 
then  reducing  the  crystalline  and  very  hygroscopic  chloride 
by  heating  with  sodium,  the  excess  of  sodium  being 
removed  by  alcohol,  and  the  metal  washed  by  boiling 
with  water  and  dilute  nitric  acid ;  the  yield  is  almost 
quantitative.  Thorium  melts  at  1450°  C.  and  resembles 
platinum  in  colour,  ductility,  and  hardness.  Its  specific 
resistance  is  0  401.  The  powdered  metal  burns  readily 
in  the  air,  and  hydrochloric  acid  attacks  it  vigorously, 
but  a  grey  residue  which  is  a  lower  oxide  of  thorium 
remains  insoluble  to  the  extent  of  about  15  per  cent, 
of  the  weight  of  the  metal.  The  author  believes  that 
water  is  decomposed  in  the  process  of  solution,  part  of  the 
metal  becoming  thereby  oxidised.  When  thorium  powder 
is  shaken  with  cold  5  per  cent,  hydrochloric  acid,  part 
of  the  metal  dissolves  ;  on  heating  the  solution,  or  adding 
strong  hydrochloric  acid  and  boiling,  there  is  precipitated 
a  yellow  or  dirty  green  powder  which  is  apparently  of  the 
formula,  (ThO2)10,(HC'l)1.  Towards  reagents,  this  does 
not  behave  like  a  compound  of  ordinary  thorium,  and  the 
author  names  it  "  muriaticum-thorium."  It  is  thus 
named  because  soluble  in  dilute  hydrochloric  acid,  and 
again  re-precipitated  by  strong  hydrochloric  acid.  It  is 
also  quite  soluble  in  water.  With  oxalic  acid  the  solution 
in  dilute  hydrochloric  acid,  or  water,  gives  a  precipitate 
which  is  soluble  in  excess,  whereas  thorium  chloride  gives 
a  precipitate  insoluble  in  excess.  By  heating  in  carbon 
tetrachloride  vapour,  however,  it  furnishes  ordinary 
thorium  tetrachloride,  and  this,  on  reduction,  gives  normal 
thorium  from  which  "  muriaticum-thorium "  may  be 
separated  again.  The  content  of  thorium  in  "  muriaticum- 
thorium "  amounts  to  about  10  per  cent.  The  radio- 
activity of  the  two  identical.— P.  Sodn. 

Aluminium ;    Superheating   phenomenon   with .     W. 

von  Bolton.     Z.  Elektrochem.,  1908,  14,  766— 767. 

A  piece  of  aluminium  wire,  when  held  in  a  Bunsen  flame, 
melts,  but  retains  its  form,  and  likewise  an  electric  current 
of  35  amps,  may  be  maintained  in  a  wire  of  0-5  mm. 
diameter  for  some  hours,  the  wire  glowing  all  the  time 
at  a  white  heat.  In  such  circumstances  the  wire  becomes 
a  tube  of  oxide  enclosing  molten  metal,  and  this  is  proved 
by  the  mechanical  and  magnetic  deformability  of  the  wire. 
I  he  alloy,  magnalium,  exhibits  a  similar  phenomenon,  and 
either  direct  or  alternating  current  may  !'<•  employed  to 
produce  the  effect. — F.  Sodn. 

Carbides  ;  Formation  oj  some .     J.  N.  Pring.     Chem. 

Soc.  Proc,  1908,  24,  240—241. 

An    investigation  has  been  made  of  the  direct  union  of 
carbon   with   the  elements   aluminium,  silicon,  and  iron 


in  the  absence  of  solid  and  gaseous  impurities.  Some 
preliminary  experiments  were  also  carried  out  with 
magnesium.  An  intimate  mixture  of  the  metal  with 
highly-purified  carbon,  both  in  a  very  fine  state  of  division, 
was  heated  in  a  suitable  apparatus,  enabling  definite 
constant  temperatures  to  be  maintained  over  long  intervals, 
and  capable  of  being  evacuated  to  a  pressure  below 
0-01  mm.  The  direct  union  of  pure  silicon  and  carbon  k 
in  a  vacuum  commences  between  1250°  and  1300°  C, 
and  the  presence  of  iron  does  not  apparently  facilitate 
the  reaction,  nor  does  carbon  monoxide  exert  any  influence 
between  the  limits  of  atmospheric  pressure  and  0  03  mm. 
Aluminium  unites  directly  with  pure  carbon  in  a  vacuum 
at  its  melting  point  (650°),  forming  aluminium  carbide, 
A14C,,  and  the  velocity  of  the  reaction  increases  with  the 
temperature,  the  reaction  proceeding  rapidly  above 
1400°  C.  Iron  unites  directly  with  carbon  at  about 
700°  under  a  pressure  of  about  0-05  mm.  Magnesium 
shows  evidence  of  forming  a  new  carbide  below  600°, 
this  compound  giving  some  saturated  hydrocarbon  on 
decomposition  with  water  or  acids. 

Copper   and  brass  from   corrosion  ;     Protection   of . 

B.  F.  Isherwood.     J.  Amer.  Soc.  of  Naval  Eng.,  19,  601. 

Experiments  made  with  copper  and  brass  in  sea -water, 
showed  that  tar,  paints,  etc.,  fail  to  give  adequate  pro- 
tection from  corrosion.  Uthemann  (Engineering  Council 
of  the  German  Navy),  found  that  a  coating  of  iron,  electro- 
deposited  in  the  usual  way  upon  a  copper  tube,  entirely 
dissolved  off  in  sea-water.  It  is  well-known,  however, 
that  the  copper  or  brass  tubes  of  surface  condensers 
with  cast-iron  shells,  are  but  slowly  attacked  by  sea- 
water  ;  and  Uthemann  found  copper  or  brass  tubes  can 
be  adequately  protected  by  means  of  a  wire  or  band  of 
iron  or  steel  wound  spirally  round  them.  He  observed 
that  when  copper  or  brass  is  thus  wound  with  iron  wire, 
and  the  whole  then  dipped  in  sea-water,  a  copious 
disengagement  of  gas  in  bubbles  occurs,  and  the  liquid 
becomes  tinged  reddish-yellow  because  of  the  "formation 
of  oxide  of  iron  at  the  expense  of  the  metallic  iron."  At 
first  the  copper  remains  bright,  then  the  oxidation  of  the 
iron  follows,  and  the  copper  gets  covered  between  the 
spirals  (and,  more  slowly  under  the  spirals)  with  oxide 
of  iron  which  soon  becomes  adherent  so  as  not  to  be 
swept  off  by  even  a  very  rapid  current  of  water,  thus 
affording  perfect  protection  even  after  the  removal  of 
the  iron  spirals.  This  protection,  moreover,  is  of  like 
effect,  whether  in  the  case  of  copper  or  its  allows.  (See 
also  this  J.,  1905,  623  and  735.) 

Mineral  production  of  Spain.     Board  of  Trade  J.,  Dec.  10, 
1908.     [T.R.] 

The  following  figures  show  the  production  of  certain 
minerals  in  Spain  during  the  years  1906  and  1907  :  — 


1906. 


1907 


Antimony    !               180 

Asphaltum 7,794 

Mercury  26,186 

Sulphur   28,965 

Zinc    17o,:ss:( 

Copper  ami  copper  pyrites j     2,888,777 

Tin I                 86* 

Phosphorite 1,300 

Graphite 

Iron  ore " 9,448,533 

Manganitc  t 

Silver  470 

Lead 105,095 

,,     (argentiferous)    158,424 

Wolfram    


Metric  tons.    Metri 


8 

12 

26 

126 

:; 

10,07 
33 


If. 


167 

0201 

lV.il 

111 

2114 

,078 
178 

.709 

-.1 1 6 
648 

02  1 

..:  ! 
ii.:; 


*  Dressed    ore.     t  Information   not   available,     t  Except     U- 
maden.     §  Blende  and  calamine. 

Mercury    production    <<f   tin     United    sint,*.     I 
Surrey,  1908.     [T.R.] 

l\  genera]  the  condition  of  the  mercurj  industry  in  the 
United  States  showed  bu1  little  improvement  in  1907  over 
ih.it  ui  the  previous  year.  For  some  time  past  the  metal- 
lurgical processes  for  therecoverj  of  gold  and  silver  have 
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somewhat  less  dependent  upon  the  use  of  this  metal 

than  in  earlier  years,  and  the  demand  for  it  has  corres 

pondmgly  decreased.    Furthermore,  with  in<  cease  in  recenl 

mica]   methods,   characteristic  of  modern 

metallurgy,  there  h;>s  been  less  waste  of  mercury  than 

•  in   the  other  hand,  amalgamation   mills  have 

in  number,  and  with  the  development 

(v goldfields  the  demand  for  mercun  for  amalgamation, 

for  the  manufacture  of  vermilion,  and  for  loss  important 

se,  prob  bly  not  fall  much  below  the  minimum  of 

the  last  two  or  three  years.    The  demand  from  China  and 

Mexico  resulted  in  considerably  increased  exports  during 

1907  over  those  of  1906,  but  the  price  obtained  during  the 

ter  pan  of  the  year  was  not  sufficiently  attractive  to 

stimulate  greatly  the  industry. 

The  following  table  shows  tho  production  of  mercury 
1>\-  States  in  flasks  of  75  pounds  each  in  the  vears  1906 
and   1907:— 


stat.'. 


1906. 


1907. 


California 

Texa-  

Utah 

Flasks. 

20,310 

1                   3 

4,761 

1.164 

Flasks. 
17,431 

3,686 
450 

Total    

!           26,238 

21,567 

Patents. 


.     F. 
Pat. 


Tungsten  metal  combinations  ;    Preparation   of 

Harrison    and    C.    H.    Dorman,    London.     Eng. 
23,988,  Oct.  30,  1907. 

Hydrogen,  mixed  with  the  vapour  of  an  organic  com- 
pound, such  as  alcohol,  is  passed  over  finely  powdered 
tungstic  acid  at  400°  to  500°  C.  The  powder  obtained 
is  black  and  consists  of  :  tungsten,  97  to  98  ;  carbon, 
2-5  to  1  ;  and  hydrogen,  04  to  1-5  per  cent.,  and  is  claimed 
asa  compound  of  tungsten,  carbon,  and  hydrogen.  Similar 
compounds  can  also  be  obtained  by  boiling  very  finely 
divided  metallic  tungsten  with  alcohol  or  other  organic 
liquid  for  a  considerable  time. — O.  R. 

Blast-furnace  slag  ;   Treatment  [desulphurisalion]  of . 

H.  K.  G.  Bamber,  Greenhithe,  Kent,     Eng.  Pat.  2405, 
Feb.  3.  1908. 

Small  auxiliary  tuyeres  are  inserted  in  a  blast-furnace, 
"'  immediately  above  the  charge  of  the  molten  iron  and 
below  the  surface  of  the  molten  slag."  For  short  periods 
before  drawing  off  the  slag,  part  of  the  hot  blast  is  diverted 
from  the  main  tuyeres,  and  forced  through  these  auxiliary 
tuyeres  and  through  the  molten  slag.  The  sulphur  contained 
in  the  latter  is  thereby  oxidised,  with  formation  of  sulphur 
dioxide,  which  escapes,  and  of  calcium  sulphate,  which 
is  innocuous  for  the  subsequent  utilisation  of  the  material. 
If  desired,  chlorates  or  other  oxidising  agents  may  be 
added  to  the  molten  slag  to  accelerate  the  oxidising 
process. — 0.  R. 

Blast  furnace  dust,  mineral  dust  or  fine  ores  ;    Manufacture 

of  briquettes  from .     W.  Lessing.    Fr.  Pat.  392,289, 

July  13,  1908. 

The  binding  agent  employed  is  prepared  from  blast- 
furnace slag  by  pulverising  it  by  means  of  a  current  of 
vapour,  gas,  or  air  charged  with  pulverulent  substances 
such  as  lime,  or  by  any  other  means.  This  product  may 
be  afterwards  mixed,  if  desired,  with  a  small  quantity  of 
finely-powdered  alkali  or  alkaline-earth  salt.  The 
'  er  part  of  the  sulphur  contained  in  the  slag  is  removed' 
during  the  pulverisation,  so  that,  in  the  after  treatment, 
it  has  no  detrimental  effect  on  the  agglutinating  properties 
of  the  binder.— C.  A.  V\". 

Copper  and  nickel  ores ;    Treating   pyritic .     J.   T. 

i  rick  and  B.  S.   Pattison,  Johannesburg,  Transvaal. 
Eng.  Pat.  2971,  Feb.  10,  1908. 

Pyritic  copper  and  nickel  ores  are  smelted  so  as  to  yield 
a  matte  containing  at  least  as  much  iron  as  valuable  metal 
(copper,  nickel,  cobalt) ;  iron  pyrites  may  be  added  to  the 


ore.  if  necessary.  The  slag  prodnoed,  being  poor  in  iron, 
is  difficultly  fusible  :  to  prevent  LI  from  solidifying  in  the 
slag  tap-hole  during  lapping,  a  damper  is  placed  in  the 
line  leading  from  the  furnai  e,  and  means  arc  provided  for 
blowing  fuel  and  air  into  the  furnace  close  to  the  tap-hole 
during  the  tapping;  the  damper  in  the  Hue  is  closed 
during  this  operation,  and  flames  are  thus  projected  out 
of  the  tap-hole  with  the  slag,  and  keep  it  liquid. — A.  G.  L 

Copper-leaching   process.     F.    Laist,    Butte,   Mont.     U.S. 
Pat,  903,732,  Nov.   10,  1908. 

Cuprous  chloride  is  prepared  from  a  solution  of  cupric 
chloride,  by  dissolving  sulphur  dioxide  gas  therein,  and 
heating  under  pressure. — A.  G.  L. 

Ore  separators;    Centrifugal .     P.  F.  Peck,  Chicago, 

U.S.A.     Eng.  Pat.  3682,  Feb.  18,  1908. 

A  separating  channel  is  formed  between  the  inner  surface 
of  the  frustum  of  a  cone  covered  at  the  top  and  provided 
with  a  horizontal  water  retaining  plate  at  the  bottom,  and 
a  similarly  shaped  internal  deflector.  A  distributing 
device  at  the  top  of  this  deflector  supplies  ore  mixed  with 
water,  or  water  only,  from  different  parts.  The  outer 
separating  surface,  the  inner  deflector,  and  the  distributing 
device  are  all  rotated  at  different  rates,  and  enough  water 
is  supplied  to  keep  the  annular  separating  channel  com- 
pletely filled  with  water,  whereby  the  constituents  of  the 
ore  are  moved  along  the  separating  surface  at  different 
velocities,  and  are,  at  intervals,  washed  off  this  surface 
into  separate  launders,  the  openings  to  which  can  be 
closed  during  certain  periods  of  the  process. — A.  G.  L. 

Steel ;    Converting  iron  into .     E.  Torrini,  Paris,  and 

M.  Hoffmann,  Courbevoie,  France.     Ens.  Pat.  13,699, 
June  29,  1908. 

Iron  articles  are  converted  into  steel,  by  immersing  them, 
without  previous  heating,  in  a  bath  consisting  of  "  10 — 15 
grms.  of  cryolite,  60  grms.  of  potassium  cyanide,  30  grms. 
of  potassium  ferrocyanide,  and  25  grms.  of  hydrocyanic 
acid,"  kept  at  a  temperature  of  900°  C.  The  proportions 
of  the  various  ingredients  may  be  varied  by  about  20  per 
cent. — A.  G.  L. 

Armour-plate,    rails,    etc.  ;     Smelting    ores,    mattes,    and 

metals  for .     W.  E.  Everette,  Tacoma,  Wash.     U.S. 

Pat.  904,054,  Nov.  17,  1908. 

Ores,  mattes,  alloys,  and  metals  are  smelted  with  a  flux 
composed  of  carbon  and  an  alkali  cyanide  ;  the  metal 
obtained  is  cast  into  moulds. — A.  G.  L. 

[Copper-tin-lead]  alloy  [for  bearings].  G.  H.  Gamer  and 
J.  G.  Hendrickson,  Assignors  to  Ajax  Metal  Co.,  Phila- 
delphia, Pa.  Reissue  12.880.  dated  Nov.  17,  1908.  of 
U.S.  Pat.  655,402,  Aug.  7,  1900. 

The  alloy  contains  tin  in  the  proportion  of  not  more  than 
9  per  cent,  of  the  copper  present,  whilst  the  quantity  of 
lead  exceeds  20  per  cent,  of  the  total  alloy.  It  is  claimed 
that  an  alloy  of  tin  and  copper  is  formed  within  the  mass, 
which,  on  cooling,  rapidly  solidifies  at  a  high  temperature, 
and  thus  forms  a  net-work  within  which  the  lead  is  held 
mechanically  until  solid. — A.  G.  L. 

Metallic  substances ;  Process  of  reducing by  vola- 
tilisation and  precipitation,  and  method  of  reducing  ores. 
G.  F.  Rendall,  New  York,  Assignor  to  American  Reduc- 
tion Co.,  N.J.  U.S.  Pats.  903,317  and  903,318,  Nov.  10, 
1908. 

(1).  The  ore  is  heated  in  a  closed  chamber,  and  the 
volatile  products  evolved  are  mixed  with  ';  wood-gas  " 
and  passed  to  a  condenser,  wherein  the  reduced  metallic 
particles  are  "  precipitated."  The  gases  leaving  the  con- 
denser are  subsequently  treated  for  the  separation  of  the 
lighter  particles.  (2).  The  ore  is  heated  to  a  lowr  red  heat 
and  reduced  by  a  current  of  gases  "  containing  more 
hydrogen  than  oxygen,"  obtained  by  distilling  wood. 
The  hot  material  is  then  discharged  into  water,  crushed, 
and  the  product  subjected  to  the  action  of  ascending 
currents  of  water  to  eliminate  the  lighter  silicious  particles. 

—A.  G.  L. 
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[Sulphide  ores]  Materials  ;    Process  of  treating  [roasting] 

by  the  action  of  air  or  other  gases.  J.  E.  Greenawalt, 

Denver,  Colo.     U.S.  Pat,  904,060,  Nov.  17,  1908. 

The  materials  (sulphide  ores)  to  be  treated  are  placed  in  a 
furnace  on  a  porous  bed,  e.g.,  of  sand,  and  pre -heated  gases 
(air)  are  forced  through  this  porous  bed  into  the  material, 
a  regulated  volume  of  pre-heated  gases  (air)  being  also 
introduced  into  the  furnace  above  the  materials. — A.  G.  L. 

Tin  ;    Process  and  apparatus  for  obtaining  pure  metallic 

from  impure  [electrolytic]  tin-sponge  or  slime.     Soc. 

d'Electro-Metallurgie    de     Dives.     Fr.     Pat,     392,037, 
July  6,  1908. 

Impure  tin-sponge  or  slime  (1000  kilos.),  obtained  electro- 
lytically  from  scrap-tin,  tin-ashes,  etc.,  is  treated  for 
3  hours  with  a  0-25  per  cent,  solution  of  potassium  cyanide 
(750  litres),  in  an  iron  vessel  provided  with  an  agitator. 
The  liquid,  which  contains  iron,  copper,  and  lead  in 
solution,  is  then  run  through  five  settling  tanks,  in  which 
the  tin  is  collected  in  the  form  of  small  grains,  which  are 
washed,  dried,  and  fused  into  ingots. — A.  G.  L. 

Ore    briquettes ;    Process    of    forming .       J.    Kraus. 

Fr.   Pat.   392,155,   June   1,    1908.     Under   Int.   Conv., 
June  7,  1907. 

The  material  to  be  treated  is  compressed  into  egg-shaped 
lumps  capable  of  rolling,  only  such  an  amount  of  binding 
agent  being  employed  as  will  secure  their  cohesion  during 
the  after  process.  These  lumps  are  hardened  by  causing 
them  to  traverse  a  rotating  cylinder  or  inclined  flues, 
where  they  meet  with  gases  containing  carbon  dioxide 
from  a  furnace. — C.  A.  W. 

Antimony   oxide ;     Reduction   of .     L.    Le    Meunier. 

Fr.  Pat.  392,109,  July  2,  1908. 

Antimony  oxide  is  intimately  mixed  with  10  to  15  per  cent, 
of  charcoal  or  anthracite,  2  to  5  per  cent,  of  a  flux  such 
as  sodium  carbonate,  and  12  to  15  per  cent,  of  water,  the 
mixture  being  afterwards  agglomerated  in  a  suitable 
machine.  The  product,  in  the  form  of  lumps  is  melted 
in  a  cast  iron  crucible  or  reverberatory  furnace  while  still 
wet.  This  last  condition,  while  modifying  the  violence  of 
the  reaction,  more  than  doubles  its  velocity.  After  the 
layer  of  slag  has  been  removed,  a  mixture  of  oxide,  90, 
and  carbonate,  10  per  cent.,  is  added  so  as  to  cover  the 
charge,  which  is  finally  run  into  an  ingot  mould. — C.  A.  W. 

Volatile  metals  and  metalloids,  especially  zinc,  lead,  arsenic, 
antimony,  etc.  ;  Recovery  of from  products  con- 
taining them.  W.  Witter.  Fr.  Pat.  392,422,  June  23, 
1908.     Under  Int.  Conv.,  July  2,  1907. 

The  molten  slag  or  ore,  mixed  if  necessary  with  a  flux, 
is  run  into  a  receptacle,  preferably  a  pot  of  the  shape  of 
an  inverted  cone  fitted  at  the  top  with  flues  for  the  escape 
of  gas.  It  is  there  subjected  to  the  action  of  a  current 
of  air  charged  with  powdered  charcoal,  so  that  the  zinc 
and  other  volatile  elements  are  first  reduced  by  the  latter 
and  finally  pass  off  in  the  form  of  oxide  vapours  which  can 
be  collected  in  suitable  receivers.  The  combustion  of  the 
carbon,  which  may  also  be  present  in  the  form  of  small 
briquettes  mixed  with  the  mass  before  blowing  in  air, 
provides  the  heat  necessary  for  the  reaction. — C.  A.  W. 

Furnace   for   treatment   of   complex    zinciferous   materials. 

E.  F.  Baraige.  Fr.  Pat,  392,590,  July  23,  1908. 
Tin:  upright  cylindrical  furnace  chamber  is  provided,  at 
different  portions  of  its  height,  with  tuyeres,  so  that  a  high 
temperature  can  be  maintained  throughout  and  obstruction 
by  zinciferous  deposits  prevented.  By  means  of  partitions 
at  t  he  top,  the  ore  charge  and  fuel  are  caused  to  fall  in 
,c  pa  rate  columns,  and  the  ore  alone  is  subjected  to  the 
blast,  which  iloes  not  act  directly  on  the  fuel,  until 
the  level  of  the  oxidising  tuyeres  is  reached.  At  i his 
point  a  high  temperature  is  obtained  by  the  oxidation  of  the 
zinc  vapours  and  combustible  gases  as  they  ascend  from 
the  lower  portion  of  the  furnace.  The  heated  mixture  of 
ore  and  fuel  passing  downwards  reaches  the  reduction 
tuyeres  where  a  still  higher  temperature  is  obtained,  the 
zinc  passing  off  in  the  form  of  vapour  to  be  finally  colleoted 


as  oxide  in  flues  at  the  top  of  the  furnace.  Any  iron  or 
copper  is  collected  beneath  the  slag  at  the  bottom  in  the 
metallic  condition  or  in  the  form  of  a  matte. — C.  A.  W. 

Chromium    from    commercial    ferrochrotne ;     Process    for 

the   production   of   pure .     E.    A.    O.    Viel,    Paris. 

Eng.  Pat,  24,875,  Nov.  9,  1907. 

See  Fr.  Pat.  381,266  of  1907  ;  this  J.,  1908,  131.— T.  F.  B. 

Case-hardening  steel  and  iron  articles.  A.  W.  Machlet. 
Elizabeth,  N.J.,  U.S.A.  Eng.  Pat,  25,087,  Nov.  12r 
1907. 

See  Fr.  Pat.  389,547  of  1908  ;  this  J.,  1908,  985.—  T.  F.  B. 

Aluminium  or  aluminium  alloys,  and  silicides ;  Manu- 
facture    of .       A.     Sinding-Larsen,     Christiania. 

Norway.     Eng.   Pat.  25,408,    Nov.    16,    1907.     Under 
Int.   Conv.,  Nov.  17,  1906. 

See  Fr.  Pat.  384,069  of  1907  ;  this  J.,  1908,  409.— T.  F.  B. 

Tin  from  tin  plate  waste  ;    Apparatus  for  removing . 

H.   Brandenburg,   Kempen  on  Rhine,  Germanv.     Eng. 
Pat,  2322,  Feb.  1,  1908. 

See  Fr.  Pat.  386,781  of  1908  ;  this  J,  1908,  813.— T.  F.  B. 

Metals  ;    Process  of  obtaining from  their  ores.     K. 

Kaiser,   Berlin.     U.S.   Pat,   904,263,  Nov.   17,   1908. 
See  Fr.  Pat.  367,969  of  1906  ;  this  J.,  1907,  55.— T.  F.  B. 

Homogeneous  bodies  from  tantalum  metal  or  other  refractory 

metals ;     Process    of    making .     W.    von    Bolton, 

Charlottenburg,  Assignor  to  Siemens  und  Halske  A.-G., 
Berlin.     U.S.  Pat.  904,831,  Nov.  24,  1908. 

See  Fr.  Pat.  337,607  of  1903  ;  this  J.,  1904,  494.— T.  F.  B. 

Gold   from   crushed   ores ;     Apparatus   for   the   extraction 

of .     T.  E.  Beaumont,  London.     U.S.  Pat,  905,048, 

Nov.  24,  1908. 

See  Eng.  Pat.  23,319  of  1905  ;  this  J.,  1906, 1225.— T.  F.  B. 

Zinc  furnaces  ;    Apparatus  for  protecting   the  operatives 

of against  heat,  fumes,  and  dust.     E.  Dor-Delattre. 

Fr.   Pat.   392,480,  Julv  20,   1908.     Under  Int.  Conv., 
Sept.  7,  1907. 

See  Eng.  Pat.  15,228  of  1908  ;  this  J.,  1908,  1069.— T.  F.  B. 

Silica  contained  in  sodium  aluminate  ;  Process  for  rendering 

insoluble  the to  be  used  for  the  manufacture  of  pure 

aluminium  free  from  silicon.     Fr.  Pat.  392,187.     See  VII. 


XI.— ELECTRO-CHEMISTRY    AND 
ELECTRO-METALLURGY. 

(A.)— ELECTRO-CHEMISTRY. 

Ammonia ;    Formation  and  decomposition  of  by  the 

silent  electric  discharge  in  a  Siemens  tube,  with  special 
regard  to  the  applicability  of  the  law  of  7nass  action. 
J.  H.  Davies.     Z.  physik!  Chem.,  1908,  64,  657—685. 

Experiments  on  the  decomposition  of  ammonia  in  a 
Siemens  tubo  under  the  influence  of  the  silent  electric 
discharge,  showed  that  this  corresponds  fairly  well  with 
a  reaction  of  the  first  order,  but  further  results  indicated 
that  the  decomposition  under  these  conditions  is  not  an 
ordinary  chemical  reaction.  For  instance,  the  temperature 
coefficient  is  only  about  one-tenth  as  large,  being  abort 
of  the  same  order  as  that  of  photochemical  reactions. 
In  presence  of  excess  of  hydrogen,  the  rate  of  decom- 
position is  reduced,  whilst  with  excess  of  nitrogen,  it  is 
increased.  When  an  alternating  current  is  used,  the  rate 
of  decomposition  is  practically  independent  of  the 
frequency  of  the  alternations.  Equilibrium  is  attained 
with  pure  ammonia  or  with  a  Stoichiometrioal  mixture 
of  nitrogen  and  hydrogen  when  the  resulting  gas  mixture 
contains  3  per  cent,  of  ammonia.  With  mixtures  contain 
ing  excoss  of  either  hydrogen  or  nitrogen,  tho  yield  of 
ammonia  is  less.  The  equilibrium  is  aiTected  only  to 
a  very    slight  extent  by  varying  current  strength.     The 
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law  of  mass  action  is  nor  applicable  to  the  reaction.  The 
rate  of  formation  of  ammonia  is  very  large  at  Brat,  and  then 
decreases  fairly  rapidly  :  it  increases  with  increasing 
current  strength. — A.  S. 

Patei 

Plata  for  storage  baUerits  ;   Process  of  forming .     W. 

Morrison,  Assignor  to  G.  R.  Coryell,  Chicago,  111.    U.S. 
'Pat.  903,752,  Nov.  10,  1908. 

LsATj  plates,  tor  use  in  storage  batteries,  are  superficially 
disintegrated,  and  provided  with  a  crust  or  outer  la}rer 
Miring  as  the  active  material,  by  subjecting  the  plate 
to  "'  electrochemical  action  in  a  solution  formed  by  com- 
bining sulphuric  acid,  nitric  acid  and  the  oxygen-bearing 
salt  of  mauirauese  that  will  travel  toward  the  positive 
pole.' —  B.  N. 

Active    materials    in    alkaline    accumulators ;     Process    to 

prevent  the  fall  of  .     L.   Marseille  and  P.   Gouin. 

Fr.  Pat.  302,024,  July  4.  190S. 

The  fall  of  active  materials  in  alkaline  accumulators  is 
prevented  by  applying  an  anhydrous,  adherent,  conducting 
oxide  of  nickel,  formed  by  the  decomposition  of  nickel 
nitrate,  to  the  external  parts  of  the  electrodes,  the  oxide 
stopping  up  the  smallest  interstices  of  the  electrodes 

— B.  N. 

Electrolyte,  with  rapid  and  constant  de polarisation.  Soc. 
d'  Etudes  des  Automobiles  "  Electron."  Fr.  Pat. 
391,468,  Aug.  29,  1907. 

Organic  compounds,  easily  reduced  by  hydrogen,  such 
as  nitro-aromatie  or  nitro -paraffin  derivatives,  nitriles, 
or  ketones,  are  employed  in  primary  or  secondary  batteries 
for  the  purpose  of  effecting  depolarisation. — B.  N. 

Ozone  ;    [Electrical]  Generator  of .     J.  J.  E.   Douzal. 

Fr.  Pat.  391,368,  May  4,  1908. 

The  internal  surface  of  a  glass  spiral  acts  as  the  dielectric, 
and  a  strip  of  tin  foil  or  aluminium  on  the  external  surface 
as  one  of  the  electrodes.  The  second  electrode  consists 
of  a  metallic  tube,  arranged  inside  the  spiral,  the  coils 
of  the  latter  lying  close  together.  Between  the  coils  of 
the  glass  spiral,  the  inner  metallic  tnbe  is  perforated  with 
a  number  of  fine  openings,  air  being  drawn  through  these 
by  the  action  of  a  water  pump.  Each  opening  is  armed 
on  its  circumference  with  several  points,  inclining  towards 
the  apex  of  a  cone,  where  the  current  density  is  therefore 
very  great.  The  liquid  to  be  treated  is  passed  through 
the  glass  spiral  from  below  upwards,  thus  cooling  the  latter 
and  the  electrodes,  and  at  the  same  time  is  ozonised. 
From  the  top  of  the  spiral  the  liquid  passes  into  a  long 
fall  tube,  connected  below  to  an  injector,  of  the  form 
of  a  water-pump.  The  side  tube  of  the  injector  is 
connected  to  the  interior  of  the  inner  metallic  tube  near 
the  bottom,  so  that  the  injector  action  of  the  falling  liquid 
draws  air  into  the  metallic  tube,  which  air  is  ozonised  in 
its  passage  through  the  perforations,  and  is  afterwards 
intimately  mixed  with  the  liquid  in  the  injector. — B.  N. 

Furnace ;    Electric    resistaiice   with   high   pressure. 

J.  Josselin.     Fr.   Pat.   391,461,  June   18,   1908. 

The  body  of  the  furnace  consists  of  a  block  of  steel  in  the 
form  of  a  vertical  cylinder,  in  the  centre  of  which  is  a 
cavity  containing  a  carbon  crucible,  suitably  supported 
between  carbon  electrodes  to  form  the  resistance.  The 
cavity  is  closed  above  and  below  by  pieces,  bringing  the 
current  to  the  electrodes,  which  make  a  tight  joint  with 
the  steel  block.  The  pressure  inside  the  cavity  is  obtained 
by  means  of  a  liquid,  such  as  carbonic  anhydride,  this 
being  compressed  in  the  interior  of  the  cavity  by  means 
of  a  hydraulic  pump  united  in  a  convenient  manner  to  the 
furnace.  The  cylindrical  body  of  the  furnace  is  cooled 
by  water  circulating  through  a  copper  casing,  the  latter 
being  provided  with  vertical  wing  pieces  for  increasing 
the  cooling  surface,  and  the  electrodes  are  similarly 
cooled  by  water  circulating  through  the  blocks  into  which 
they  fit.— B.  N. 


Furnaces  ;  Electric  induction -.     O.   A.   Zander.     Fr. 

Pat.  391 .483,  June  19,  1908.     Under  Lit.  Couv.,  June  20, 
1907. 

t  The  uniting  chamber  is  in  the  form  of  a  crucible  or  shell, 
,  the  material  to  be  t  tea  ted  forming  the  secondary  circuit. 
The  crucible  is  directly  surrounded  by  one  or  more  primary 
induction  windings,  the  furnace  being  without  an  iron 
core,  so  that  the  losses  of  the  iron  are  avoided  ;  the  con- 
struction is  thus  rendered  as  light  as  possible,  so  that  the 
furnace   may  be  easily  moved. — B.  Rf. 

Furnace  ;     Electric serving   for   the   combustion   of 

gases  and  the  reduction  of  metallic  oxides.     G.  Brisset. 
Fr.  Pat.  391,645,  Sept.  2,  1907. 

Fok  the  purpose  of  bringing  about  powerful  reactions 
between  gases,  especially  in  the  production  of  oxides 
of  nitrogen,  the  electric  arc  is  lengthened  and  flattened, 
by  producing  it  between  several  zones  of  magnetic  lines 
of  force  formed  by  one  or  several  electromagnets.  The 
electrodes,  serving  to  conduct  the  discharge  between  the 
lines  of  force,  are  cooled  by  means  of  liquids  circulating 
through  auxiliary  tubes.  Several  arcs  may  be  produced 
V  the  same  furnace,  and  may  be  of  various  dispositions, 
in-shaped,  lozenge-shaped,  etc.  In  order  to  drive  the 
gases  against  the  arcs,  several  supplementary  currents  of 
gas  are  introduced  into  the  furnace,  near  to  the  exits  for 
the  gases.  In  the  case  of  lozenge-shaped  arcs,  the  gas  is 
introduced  into  the  central  part  of  the  lozenge,  and 
additional  currents  of  gas  are  arranged  on  the  outside  of 
the  arcs,  so  as  to  maintain  the  latter  against  the  outward 
thrusting  of  the  internal  current  of  gas.  The  electrodes 
may  be  placed  parallel  to  the  lines  of  force,  or  perpendicu- 
larly to  the  same.  In  the  treatment  of  oxides,  a  distributor 
is  placed  in  the  upper  part  of  the  furnace,  for  the  purpose 
of  distributing  the  material  on  to  the  arcs. — B.  NT. 

Gas  reactions  ;    Apparatus  for  effecting with  the  aid 

of  the  electric  arc.     Aluminium-Lid.   A.-G.     Ger.   Pat. 
202,400,  Jan.  22,  1907. 

In  apparatus  of  the  type  in  which  gas  reactions  are  effected 
in  several  independent  small  elements  by  means  of  the 
electric  arc  or  flame  discharge,  it  is  proposed  to  take  the 
current  independently  from  the  conductors  carrying  the 
induced  current  of  an  alternating  current  generator  or 
transformer  (without  collecting  it  as  usual),  and  lead  it 
directly  to  the  several  elements  in  which  the  discharge 
is  effected.  For  example  the  current  is  led  directly  and 
independently  from  the  several  coils  of  an  alternating 
current  generator. — A.  S. 

Bodies  capable,  of  conducting  electricity   in  a  cold  state  ; 

Processes    of    manufacturing .     E.    von    Seemen, 

Paris.     Eng.  Pat.  25,655,  Nov.  19,  1907.     Under  Int. 
Conv.,  Nov.  19,  1906. 

See  Fr.  Pat.  384,105  of  1907  ;  this  J.,  1908,  453.— T.  F.  B. 

Filaments   for   incandescent   electric    lamps.     Eng.    Pats. 
5416  and  20,223.     See  II. 

Plastic  masses  of  oxide  of  tungsten  [for  incandescent  lamp 

filaments]  ;    Manufacture  of .     Eng.    Pat.    14,850. 

See  II. 

Filaments  ;  Process  and,  apparatus  for  formation  of  electric 
incandescence  lamp  — — .     Fr.  Pat.  392,454.     See  II. 

Metallic  filaments  ;   Formation  of .     Fr.  Pat.  392,455. 

See  II. 

Metallic  filaments  ;  Manufacture  of .     Fr.  Pat.  392,501. 

See  II. 

Metallic   filaments ;    Removal   of    impurities   from , 

etc.     Fr.  Pat.  392,524.     See  II. 

Filaments ;    Manufacture   of   electric    incandescence   lamp 
.     Fr.  Pat.  392,536.     See  IT. 


1212        Cl.  XII.— FATTY  OILS,  FATS,  &c.     Cl.  XHI.— PIGMENTS,  PAINTS;  RESINS,  &c.    [Dec.  31,  1905. 


(B. )— ELECTRO-METALLURGY. 


Patents. 


matrices  ; 

signor  to 
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Separating    electro-deposited    metals   from    lead   n 

Method  of .     C.  Reverdes,  New  York,  Ass 

F.    Wesel   Manufacturing   Co.,    Brooklyn 
Pat.  903,404,  Nov.  10,  1908. 

The  surface  of  the  lead  matrix  is  treated  with  a  gas,  such 
as  carbon  dioxide,  so  as  to  form  a  film  of  a  lead  salt,  such 
as  lead  carbonate ;  the  metal  is  afterwards  deposited 
electrolytically,   and   is  easily   separable  from   the    lead 

matrix. — B.  N. 

Tin  ;    Method  and  apparatus  for  recovery  of  pure 

from  tin-plate  scrap  and  lead-tin  alloy.  A.  Nodon. 
First  Addition,  dated  Sept.  7,  1907,  to  Fr.  Pat,  386,499, 
April  11,  1907  (this  J.,  1908,  692). 

The  scrap,  contained  in  small  baskets  of  asbestos  fibre, 
is  washed  in  a  cold  solution  of  sodium  carbonate  and 
afterwards  arranged  so  as  to  form  the  anode  in  an  electro- 
lyte of  dilute  sulphuric  acid  or  a  sulphate  solution,  the 
cathodes  being  formed  of  thin  plates  of  tin,  also  contained 
in  asbestos  receptacles.  When  the  tin  has  been  completely 
dissolved,  as  shown  by  a  brown  tint  on  the  surface  of  the 
scrap,  the  basket  containing  the  latter  is  replaced  by 
another  filled  in  the  same  way  and  the  process  continued. 
The  tin,  deposited  on  the  cathode  in  a  pulverulent  state, 
falls  to  the  bottom  and  is  removed  by  washing. — C.  A.  W. 


XII.— FATTY     OILS,     FATS,     WAXES, 
AND    SOAPS. 

Sulphoricinoleic  acid;    Decomposition  of by  mca)>s 

of   dilute   acids.     A.    Grim    and    H.    Wetterkamp.     Z. 
Farb.  Ind.,  1908,  7,  375—376. 

The  authors  are  unable  to  confirm  Wagner's  statement 
(this  J.,  1908,  949)  that  sulphoricinoleic  acid  is  decomposed 
in  aqueous  solution  into  a  dihydroxy-fatty  acid,  C18H3404, 
whilst  sulphur  dioxide  is  liberated.  In  their  experiments 
the  sulphuric  acid  was  completely  eliminated  without 
liberation  of  sulphur  dioxide,  the  neutralisation  value  of 
the  substance  meanwhile  falling  to  about  half  that  of 
ricinoleic  acid  ( 1 88-24).  It  is  suggested  that  in  this  reaction 
2  mols.  of  ricinoleic  acid  are  linked  up  to  form  an  acid 
ester  us  follows  : — 

2Cl7H32(OSOsH)COOH+H20= 
2H2SO,+Cl7H32(OH)COOCl7Ha2COOH. 

This  should  have  a  neutralisation  value  of  97-6,  and  the 
lower  values  obtained  (90-8  to  91T)  are  attributed  to  the 
presence  of  impurities.  The  silver  salt,  which  was  a 
white  powder  soluble  in  chloroform,  but  insoluble  in  the 
solvents,  had  the  composition  C30HCJODAg. 
Analogous  results  were  obtained  on  heating  sulpho- 
ricinelai'dic  acid  in  10  per  cent,  aqueous  solution,  and  the 

a  me  fcendem  j  to  intermolecular  combination  between  the 
hydroxy]  and*  carboxyl  groups  was  shown  by  other  sul- 
phonated  hydroxy-fatty  acids  such  as  dibromoricinoleic 
and  trihydroxystearic  acids.  The  decomposition  of 
sulphoricinoleic  acid  and  analogous  compounds  in  aqueous 

i.l nt  ion  is  increased  by  the  presence  oil  a  mineral  acid. 
The  neutralisation  value  then  continues  to  fall  slowly  after 
the  formation  of  the  acid  ester,  which  becomes  partially 
converted  into  a  neutral  compound,  probably  the  lactide 
of  ricinoleic  acid  : — 

Cl7ir32(OH)COO('l7lI3o('OOH  = 

1 1  J)  +  Cl7H32<C(J() (J^>^'ll1^32- 


-C.  A.  M 


Rubber-yielding    Mamhot ; 

Zimmermann. 


New    species    of 
See  XIIIC. 


XIII.— PIGMENTS,    PAINTS  ;     RESINS, 
VARNISHES;     INDIA-RUBBER,    &c. 

(.4.)— PIGMENTS,    PAINTS. 

Patents. 

Paints  or  preservative  compositions  for  marine  use.  ('.  H. 
Rowland,  Liverpool,  and  D.  Paton,  Liscard,  Eng. 
Pat.  17,105,  Aug.  14,  1908. 

Gas  tar  is  mixed  with  creosote  oil  so  as  to  yield  a  mass  of 
the  consistency  of  thick  treacle,  to  which  is  added  barium 
sulphate  and  zinc  oxide.  Special  claim  is  made  for  a 
mixture  containing  30  parts  of  a  mixture  of  gas  tar  and 
creosote  oil,  56  of  barium  sulphate,  and  14  of  zinc  oxide. 
Poisonous  substances  such  as  compounds  of  arsenic  or 
mercury,  a  volatile  solvent,  and  "  patent  dryers  "  may  be 
added  to  the  composition  if  desired. — A.  S. 

Colour    lakes    applicable    as    body    colours ;     Process    for 

preparing .     Ges.   f.   Chem.    Ind.   in   Basel.     Ger. 

Pat.  203,438,  Aug.  25,  1907. 

The  condensation  products  of  o  hydroxycarboxylic  acids 
with  benzaldehyde  or  substituted  benzaldehydes  are  com- 
bined with  metallic  oxides  or  hydroxides  to  form  lakes  : 
the  products  are  stated  to  be  bluish-red,  violet,  and  blue 
in  colour,  and  absolutely  fast  towards  water  and  spirit. 

— T.  F.  B. 

Soot  free  from  oil ;    Device  for  the  preparation  of . 

F.  Meiser.     Ger.  Pat.  203,711,  July  25,  1906. 

Above  the  pan  or  dish  in  which  the  oil  is  burnt,  is  arranged 
a  smoke-collector,  the  inner  surface  of  which  has  the  same 
shape  as  the  flame. — A.  S. 

(B.)— RESINS,    VARNISHES. 

Elemi ;    African .     Bull.  Imp.  Inst.,  1908.  6.  252— 

255. 

Manila  elemi  is  the  oleo-resin  collected  from  Canarium 
luzonicum.  Specimens  of  elemi  from  Southern  Nigeria 
and  Uganda  have  been  examined:  the  first  was  of 
unknown  botanical  origin,  whilst  the  last-named  was  from 
Canarium  schiveinfurthii.  These  products  resembled 
Manila  elemi  in  character,  but  yielded  less  volatile  oil. 
The  total  demand  for  elemi  is  small  and  appears  to  be 
fully  met  by  the  supplies  from  the  Philippines. — A.  S. 

Patents. 

Wood  ;    Process  of  treating to  product    terpenes  and 

wood-pulp.     W.   J.    Hough,   Toledo.    Ohio.     U.S.    Pat. 
903,859,  Nov.  17,  1908. 

The  wood  is  first  treated  with  dry  steam  to  remo\e  the 
tcrpenes,  then  the  moisture  is  expelled,  and  finally  the 
wood  is  converted  into  pulp,  all  three  operation-  being 
effected  in  the  same  receptacle. — A.  S. 

Pine  oil  :  Process  for  preparing  "  resin  distillation  prodvet, 

similar  to  turpentine  oil,  from .     O.   P.   Pellnitz. 

Qer.  I'M.  202,254,  Sept.  21,  1907. 

PURIFIKJ)  pine  oil  is  mixed  with  ahout  1  per  cent,  of  acetic 
acid  or  "resin  acid,"  and  is  then  resinifiedbytreatmenl 
with  moist  ozono  or  ozonised  air  under  pressure  :  after 
addition  of  lime  the  product  is  distilled  with  steam.      The 

resulting  distillate  is  said  to  resemble  closely  turpentine 
oil.-T. 'V.  B. 

Aldehydes   and   phenols;      Process   of   condensing 

to  obtain  substitutes  for   resins  and  gums.    L.    Helm. 
Fr.  Pat.  392,39.'..  Sept.  23,  1907. 

Ski:  Eng.  Pat.  25,216  of  1907  ;  this  J.,  1908,  412.—  T.  F.  B 
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(£)— INDIA-RUBBER,  &ol 

Bubbfr-i/ielding     Manihot  ;      .X  -     of    — — .     A. 

Ziinmernunn.      Dor   Pflanzer.    1908,   4.    193;     Gummi- 
Zeit..  1908,  23.  214—215. 

The  species  referred  to  are  five  in  number  : — (1),  Mnniliot 

dichotomy  Vic  {Jequii  Manihot).  which  occurs  in  the  south- 
east .•:  Bahia,  in  the  neighbourhood  of  the  town  of  Jequie. 
Although,  acoording  to  ule,  the  rubber  from  this  tree  is 

very  resinous,  a  sample  has  been  valued  as  high  as  8  to 
rks  per  kilo..  1'ara  being  9  marks  per  kilo.  Samples 
from  very  young  trees  were  found  to  become  tacky  in  a 
few  weeks,  although  carefully  purified  and  dried.  The 
seeds  of  this  tree  are  valued  in  Brazil  on  account  of  the 
oil  which  they  contain,  and  fetch  as  much  as  2-5  marks 
per  kilo.  The  oil  is  said  to  be  useful  as  a  substitute  for 
linseed  oil.  The  yearly  production  of  rubber  from  this 
tree  is  estimated  at  400—500  tons.  (2).  Manihot  hepta- 
phylla  Ch  {Sao  Francisco  Manihot),  which  flourishes  on 
the  right  hank  of  the  Rio  Sao  Francisco"  The  rubber  is 
obtained  as  in  the  case  of  .1/.  piauhyensis.  A  sample 
losing  24-5  per  cent,  on  washing  was  valued  at  6  to  0-5 
marks  per  kilo.  The  yearly  production  is  estimated  at 
600  tons.  (3).  Manihot  piauhyensis  Ule  (Piauhy  Manihot) 
is  found  in  the  eastern  parte  of  the  State  of  Piauhy, 
flourishing  in  a  sandy  soil.  Its  bark  is  not  well  adapted 
for  the  ordinary  methods  of  tapping,  and  the  method 
employed  is  the  following.  A  hole,  puddled  with  clay, 
is  made  in  the  ground  at  the  base  of  the  stem,  and  the 
bark  of  the  stem  is  then  scraped  just  above  the  hole, 
into  which  the  latex  is  allowed  to  How  ;  the  rubber  is 
collected  after  one  or  two  days,  and  allowed  to  dry  for 
some  time  in  the  air  before  packing.  A  particularly  good 
sample,  which  lost  only  5-8  per  cent,  on  washing,  was  valued 
at  7-5  marks  per  kilo.  The  amount  of  this  rubber  exported 
yearly  is  estimated  by  Ule  at  1000  tons.  (t).  Manihot 
vidacea  Midi.  Arg.,  is  of  no  commercial  interest  as  a 
rubber-producer.  (5).  Hptnima  Teissonieri  A.  Chev.  {syn. 
Manihot  Teissonieri  A.  Chev.).  This  is  cultivated  in  the 
botanical  gardens  at  Camayenne  (French  Guiana)  from 
seeds  obtained  from  Piauhy  State.  It  is  thought  by  Ule 
to  be  identical  with  M.  piauhyensis,  but  there  appear  to 
be  important  differences  between  the  two.  The  latex  is 
yellow,  and  the  rubber  yellow,  changing  to  dark  brown 
on  drying.  The  "  nerve  "  of  the  rubber  is  equal  to  that 
of  .1/.  Olaziovii  rubber. — E.  W.  L. 

Rubber  latex;   Studies  on  the  enzymes  of .     V,  Cayla. 

Compt,  rend.  Soc.  Biol.,  1908,  65,  128;    Gummi-Zeit,, 
1908,  23,  213. 

The  colour  changes  produced  on  adding  ammonia,  or 
sodium  carbonate,  to  fresh  latex  from  Fiats  vogelii,  viz., 
through  yellow  and  green  to  black,  are  seen,  on  microscopic 
examination  to  take  place  within  the  globules  them- 
selves, the  mother-liquor  remaining  colourless.  Examina- 
tion of  a  series  of  rubber  latices  has  shown  that  many 
of  them  contain  oxidising  enzymes,  either  oxvgenase, 
peroxidase,  or  catalase.    (See  also  this  J.,  1908,  633,  909.) 

— E.  W.  L. 

Ceara   rubber   from   Portuguese   East  Africa.     Bull.   Imp. 
Inst.,  1908,  6,  255—269. 

Samples  of  rubber  prepared  by  W.  H.  Johnson  in  the 
course  of  his  experimental  tappings  of  Ceara  trees  (see  this 
J..  1908,  290),  have  been  examined.  The  samples  were 
prepared  by  slightly  different  methods,  viz.,  Xo.  1 
(2  biscuits)  and  No.  2  (2  biscuits)  :  a  solution  of  1  per 
cent,  and  2  per  cent,  ammonia  respectively  placed  in 
collecting  cups.  No.  3  (3  biscuits)  :  a  solution  of  2  per 
cent,  ammonia  placed  in  collecting  cups;  1  per  cent, 
solution  of  creosote  added  to  latex.  No,  4  (3  biscuits), 
No.  5  (2  biscuits).  No.  'i  (6  biscuits),  No.  7  (3  biscuits), 
and  No.  8  (3  biscuits) :  1,  2,  3,  4,  and  5  per  cent,  solution 
respectively  of  formaldehyde  placed  in  collecting  cups  ; 
rubber  smoked.  Xo.  9  {•>  biscuits)  :  rubber  smoked. 
Xo.  JO:  smoked  "  scrap."  Xo.  11:  "scrap."'  The 
physical  properties  of  the  specimens  were  satisfactory  and 
■linerences  could  be  detected  between  the  rubbers 
prepared   with   varying  amounts   of   formaldehyde.     The 


results  of  the  chemical  examination  of  four  of  the  specimens 
are  shown   in  the  following  table  : — 


Moisture 

Caoutchouc 

Resin  

Proteins 

Ash 

*"  Caoutchouc  "  in- 
soluble in  chloro- 
form   


No.  1. 


per  cent. 
1-9 
82-0 
5-7 
8-1 
1-4 


No.  3. 


per  cent. 
2-9 
80-5 
5-3 
9-1 
2-2 


No.  4. 


per  cent. 
0-6 
85-1 
6-3 
6-1 
1-9 


No.  8. 


per  cent. 
1-7 
83-1 
6-7 
6-9 
1-6 


1-0 


1-6 


0-7 


0-2 


*  Calculated  on  dry  rubber. 

The  commercial  values  of  the  different  specimens,  as 
compared  with  fine  hard  Para  rubber  at  4s.  Id.,  and  fine 
plantation  Para  at  4s.  7d.  to  4s.  SJd.  per  lb.,  were: — 
Xos.  1,  2,  3,  and  4,  4s.  6d.  ;  Nos.  5,  6".  7,  8,  and  9,  4s.  7d.  ; 
Xo.  10,  3s.  6d.  ;  and  Xo.  11,  3s.  4d.  to  3s.  5d.  per  lb.— A.  S. 

Phytosterol  from  African  rubber.     X.   H.   Cohen.     Arch.- 

Pharm.,  1908,  246,  592—593. 
A  comparison  of  the  phytosterol  isolated  from  so-called 
South  African  rubber  with  a  specimen  of  pure  z'socholesterol 
showed  that  the  two  substances  are  identical.  There  is 
thus  no  essential  difference  between  animal  and  vegetable 
cholesterols  or  between  cholesterols  and  phytosterols. 
(See  this  J.,  1908,  1123.)— F.  Shdn. 

[Rubber]  Tyres  ;    Chemical  and  physical  tests  of .     C. 

Beadle  and  H.  P.  Stevens.     Commercial  Motor,  1908,  8, 

180—181,  190—192. 
The  authors  record  the  results  of  their  examination  of  a 
further  series  of  solid  tyre  samples  (see  this  J.,  1907,  935). 
The  composition  of  the  samples  was  as  follows  : — 


Sample  No. 


10 


India-rubber  (by  dif- 
ference)     

Acetone  extract  (incl. 
free  sulphur) 

Mineral  matter  (ash) 

Substitutes    

Combined  sulphur  . . 


40-5  I    46-2       38-0?     37-0         6-5       46-8 


5-0 
41-5 
12-0 

1-0 


4-3 

39-1 
8-9 
1-5 


6-0 

48-0? 

6-0 

2-0 


7-5 

48-3 
5-4 
1-8 


7-0 
69-5 
16-6 

0-4 


Spceiiic  gravity 


1-51        1-46        1-46 


2-29 


4-8 

41-1 

5-5 

1-8 


1-50 


In  the  next  table  are  given  figures  for  tensile  strength 
and  elongation  of  rings  cut  from  sections  of  the  original 
samples,  both  in  a  transverse  direction  and  longitudinally, 
parallel  to  the  flat  base  of  the  tyre,  and  also  for  the  tensile 
strength  and  elongation  after  submitting  the  samples 
to  a  "  moist  heat  test  "  for  4  hours  at  320°  F.  : — 


Sample  No. 


Mean  strength  in  grms.  per 

sq.  mm 590 

Transverse  strength  in  grms. 

per  sq.  mm 625 

Longitudinal  strength  in  grms . 

per  sq.  mm 554 

Mean    elongation    at    break 

(original  =  100)    424 

Transverse    stretcli    (original 

=  100)    454 

Longitudinal  stretch  (original 

=  100)    426 


10 


617 
616 
618 

474 
482 
466 


488 
490 
487 
439 
478 
400 


478 
497 
459 
428 
446 
410 


290 
314 
267 
311 
310 
312 


584 


459 


After  subjecting  samples  to  moist  heat  test : — 


Mean  strength  in  grms.  per  sq. 

mm 

Percentage  loss  of  strength  . 
Mean    elongation    at    break 

(original=100)    

Percentage  loss  of  stretch  . . 


It  is  pointed  out,  with  reference  to  the  first  table,  that  a 
close  relationship  exists  between  the  percentage  of  ash 
and  the  specific  gravity,  the  actual  ratios  being  27-5, 20-8, 


304 

376 

350 

317 

228 

48 

39 

28 

34 

22 

392 

544 

268 

220 

160 

7 

-15 

39 

49 

49  | 
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[Dec.  31,  1906. 


XIV.— TANNING,  LEATHER,   GLUE,   SIZE. 

Patents. 

Quebracho  extract ;       Manufacture  of .     A.   Redlich, 

Vienna,  and  L.  Pollak,  Wilsdorf,  Austria.  Eng.  Pat. 
21,483,  Oct.  10,  1908.  Addition  to  Eng.  Pat.  4358  of 
1908  (this  J.,  1908,  696). 

The  whole  of  the  slightly  alkaline  solution  of  the  mud, 
obtained  as  described  in  the  main  patent,  is  mixed,  while 
hot,  with  hot  unclarified  quebracho  liquor  of  about 
16°  B.,  the  mixture  is  allowed  to  cool,  and  stirred  with  a 
quantity  of  acid  equivalent  to  the  amount  of  alkali  used 
for  dissolving  the  mud. — A.  S. 

Leather  ;    Treatment  of .     W.    Petrie,    Buckfastlcigh. 

Eng.   Pat.   13,517,  June  25,  1908. 
Thk  patent   relates  to  a   new   process  for   producing  a 
marbling    effect    on    leather.     Rough-tanned    skins    are 
thoroughly  wet,  bach  in  water,  and  are  painted  unevenly 
with   a   solution   of  caustic   alkali   and    tannin    extract, 

with  or  without  added  colouring  matter.  After  remaining 
for  a  short  time  on  the  skins,  this  mixture  is  washed  oft. 
and  the  skins  are  well  slicked  out.  oiled,  dried,  shaved, 
again  slicked  out,  and  then  dried  on:  and  glazed,  The 
skins    then    possess    the    desired    effect.     The    marbling 


23-3,  30-4,  27-4.     It  would  appear  that  the  specific  gravity   | 
of  the  mineral  matter  employed  in  most  of  the  tyres  is    | 
about  4.     Sample  9  is  considered  quite  useless  for  solid 
tyres  on  account  of  the  low  percentage  of  rubber  ;    on  the 
other  hand  nothing  is  gained  by  increasing  the  proportion 
of  new  rubber  in  a  solid  tyre  mixing  beyond  a  certain 
figure.      The     "  coefficient     of      vulcanisation,"      which 
depends,  to  some  extent,  upon  the  presence  of  reclaimed 
rubber  in  the  mixing,  varies,  in  the  samples  examined    ! 
between  2-3  and  6,  the  figures  for  samples  5,  6,  7,  8,  9,    ( 
and  10  being  2-3.  3-2,  3-9,  3-8,  6-0,  and  3-6  respectively. 

— E.  W.  L. 

Patents. 

Caoutchouc,   india-rubber,  and  the  like  ;    Manufacture  of 
an  elastic  and  plastic  substance,  insoluble  in  water,  and 

suitable  for  use  as  a  substitute  for .   R.  F.  H.  Suhr, 

London.     Eng.  Pat.  26,852,  Dec.  4,  1907. 

Carnattba  wax  or  other  wax-like  substance  is  distilled 
with  steam  to  expel  volatile  matter,  and  is  then  melted 
and  intimately  mixed  with  gum-like  materials,  such  as 
gum  tragacanth,  resin,  glue,  varnish,  etc.,  in  the  presence 
of  water.  After  allowing  the  emulsified  mass  to  cool 
somewhat,  it  is  subjected  to  the  action  of  steam,  cooled  to 
50° — 60°  C.  then  kneaded  in  warm  water  at  50°  C,  and 
finally  freed  from  adherent  water  in  a  centrifugal  machine. 

—A.  S. 

Para  rubber;    Manufacture  of  artificial .     J.  Blum, 

Brussels,  Assignor  to  A.  W.  Carpenter.  London.     U.S. 
Pat.  904,470,  Nov.  17,  1908. 

Vegetable  matter,  such  as  peat,  is  mixed  with  water, 
and  subjected  to  fermentation  until  "  a  mucilaginous 
mass  containing  a  large  percentage  of  isoprene  "  is  formed. 
This  is  treated  with  a  suitable  solvent  such  as  carbon 
bisulphide,  the  aqueous  liquid  separated,  and  the  carbon 
bisulphide  expelled  from  the  solution,  leaving  behind 
the  mucilaginous  mass.  The  latter  is  treated  with  a 
nitrogenous  derivative  of  irone,  represented  approxi- 
mately by  the  formula,  ClsHl7(HNO),  and  with  a  small 
quantity  of  suitable  mineral  salts,  in  order  to  produce 
"  synthetic  Para  rubber." — A.  S. 

Rubber  and  gums;  Apparatus  for  /he  extraction  of  — ■ — . 
Nicolas  et  Cie.  First  Addition,  dated  Julv  2,  1908,  to 
Fr.  Pat.  387,243,  Feb.  14,  1908  (this  J..  1908,  820). 
The  present  addition  relates  to  improvements  in  the 
construction  of  the  conveyor  screws  described  in  the 
main  patent,  and  to  the  provision  of  scrapers,  in  order  to 
accelerate  the  movement  of  the  material  through  the 
drum. — A.  S. 


effect  is  influenced  by  the  proportions  of  the  ingredients 
of  the  mixture,  the  age  of  the  mixture,  the  amount  of 
moisture  on  the  surface  of  the  leather,  the  time  the  mixture 
is  allowed  to  remain  on  the  leather,  and  the  nature  of  the 
tannage.  Satisfactory  results  may  be  obtained  with  a 
mixture  of  3  parts  of  tannin  extract  with  1  part  of  caustic 
alkali,  about  24 — 48  hours  old,  which  is  allowed  to  remain 
on  the  leather  for  a  few  minutes  or  up  to  an  hour. 

— H.  G.  B. 

Leather;    Artificial .     L.  V.  Guilleteau,  Paris.     Eng. 

Pat.  21,091,  Oct.  6,  1908.     Under  Int.  Conv..  Oct.  9, 

1907.  Addition   to  Eng.    Pat.    6216  of   1907    (this  J., 

1908,  347). 

The  composition  consists  essentially  of  vegetable  fibres 
fixed  by  an  agglomerant,  the  essential  part  of  which 
is  constituted  by  a  mixture  of  dextrin,  gelatin,  balata, 
and  gum  lac.  The  liquor  is  stirred,  kneaded,  moulded, 
stoved,  dried,  and  compressed  at  100°  C.  as  described 
in  the  main  patent,  and  fixed  in  a  mixture  of  50  per  cent, 
of  formaldehyde  and  50  per  cent,  of  a  saturated  solution 
of  barium  chloride  (or  acetate  of  lead  or  hydrochloric 
acid).     The  product  is  then  dried. — H.  G.  B. 

"  Piano    leather  "  ;       Colouring    and    treating    oil-dressed 

skins  for  the  preparation  of .     F.  Herzog.     Ger.  Pat. 

203,578,  Feb.   7,  1906. 

The  dressed  skins,  after  the  surplus  oil  has  been  removed, 
are  introduced  into  a  dye-bath,  containing  tanning 
extracts  such  as  are  used  in  the  preparation  of  sole  leather, 
but  not  decolorised,  in  place  of  the  colouring  matters 
usually  employed.  In  order  to  prevent  any  tanning 
effect,  the  extracts  are  added  to  the  bath  in  small  quantities 
at  a  time.  After  the  dyeing  process,  the  skins  are  treated 
first  in  a  bath  of  potassium  bichromate,  then  in  one  of 
dilute  acetic  acid,  and  are  afterwards  dried  and  finished 
in  the  usual  manner. — A.  S. 

Leather  ;     Preparation   of from  so-called  goldbeaters' 

skin.     R,  Weilbier.     Ger.  Pat.  203,585,  Nov.'  2,  1907. 

The  goldbeaters'  skin  after  being  cleansed  by  treatment 
in  water  and  in  a  soap  bath,  is  immersed  in  a  cold  20  per 
cent,  solution  of  an  iron  salt,  to  which  has  been  added  a 
solution  of  10  grms.  of  picric  acid  in  250  c.c.  of  water. 
After  about  2  hours,  the  skins  are  withdrawn,  pasted 
together  by  means  of  a  suitable  adhesive,  dried  in  the 
air,  and  finished  in  the  usual  manner.  It  is  stated  that 
a  flexible  leather,  suitable  for  use  in  the  construction  of 
organ  pipes,  is  obtained.  For  the  preparation  of  the  iron 
solution,  100  parts  of  ferrous  sulphate.  61  parts  of 
potassium  nitrate,  and  35  parts  of  concentrated  sulphuric 
acid  are  dissolved  separately  in  120,  80,  and  35  parts 
respectively  of  water,  and  the  solutions  are  mixed  together 
and  heated  until  red  fumes  are  evolved.  A  solution  of 
600  parts  of  ferrous  sulphate  in  1200  parts  of  water,  is 
then  added  gradually,  with  heating. — A.  S. 

Tanning  hides  and  making  leather  ;  Process  of  and  apparatus 
for  .  A  J.  Boult,  London.  From  The  Inter- 
national Process  Tanning  Co.,  Owcnsboro.  Kv.,  U.S.A. 
Eng.  Pat,  12,254,  June  5,  1908. 

SEEFr.  Pat.  391,170  of  1908  ;  this  J.,  1908.  1125.— T.  F.  B. 

Tannin  extracts  ;    Process  of  decolorising .    A.  Hugen- 

dubol,  Assignor  to  C.   Feuerlein,  Stuttgart  -Feuerbach, 
Germany.     U.S.  Pat.  904,483,  Nov.  17,  1908. 

SEEFr.  Pat.  383,890  of  1907  ;   this  J.,  1908,  414.— T.  F.  B. 


XV.— MANURES,    &c. 

Nitrogen  as  ammonia;  Fixing  of  -  -  by  zeolites  in  the 
soil.  T.  Pfeiffer,  A.  Efepner,  and  L.  Prank.  tMitt. 
Landwirts.  Inst.  Kgl.  Univ.,  Breslau,  1908,4;  Rieder- 
mi; 's  Zentr.,  L008,  37.  722    724. 

Eablieb  experiments  of   the  authors   have  shown   that 

ammonia    absorbed     b\     i  he    zeolites    in    the    soil    is    held 
so   fast    by    the   soil    thai    pari    at     ill    events   of   it    is     not 

available  for  the   plant    rootlets  during   the   period  of  a 
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single  crop.  The  former  experiments  were  open  to  the 
objections:  (\\.  thai  an  artificially  prepared  zeolite 
»  -  used,  having  a  dightly  alkaline  reaction,  and  that 
relatively  large  quantities  were  added  to  the  sandy  soil  ; 
(2).  that  in  the  control  experiments  it  was  omitted  to  add 
lime  equivalent  in  calcium  content  to  the  zeolites.  The 
experiments  have  now  been  repeated  using  apophyllite 
which,  by  continued  treatment  with  in  per  cent,  calcium 
chloride  solution,  had  been  convened  into  a  calcium 
zeolite  containing  <>-4!'  per  cent,  of  lime.  The  soil  used 
was  Oder  sand  to  which  a  manure  of  ammonium  and 
potassium  sulphates  and  phosphate  and  magnesium 
chloride  was  added.  To  three  series  of  pots  different 
amounts  of  calcium  zeolite  were  added,  the  controls 
containing  equivalent  quantities  of  calcium  carbonate. 
The  experiments  were  started  with  barley,  but  the  crop 
failed,  and  the  pots  were  replanted  with  oats  at  the  end 
of  dune.  The  mean  loss  of  nitrogen  from  the  pots 
containing  zeolites  was  0*156 grin.,  from  those  containing 
chalk  0-423  grin.  The  experiments  confirm  those  made 
formerly  and  prove  that  calcium  zeolite  retains  ammonia 
in  the  soil. — E.  F.  A. 

Calcium  cyanamide,  calcium  nitrate,  ammonium  sulphate, 
'irnl  sodium  nitrate  as  manures.  V.  Nazari.  Atti 
R.  Accad.  dei  Lincei,  Roma,  1908.  [5],  17,  II..  334—342. 
(hem.   Zentr..    1908,   2,    1785— 1786. 

It  is  confirmed  that  the  manurial  effect  of  calcium 
cyanamide  is  improved  by  the  presence  of  organic  matter 
in  the  soil.  The  best  depth  at  which  to  apply  calcium 
cyanamide  is  20  cm.;  at  a  greater  depth  (35  cm.)  its 
effect  is  not  so  good  owing  to  loss  of  nitrogen  in  the  form 
of  cyanamide  or  nitrate,  easily  soluble  in  water,  and  to 
the  fact  that  at  such  a  depth  the  conditions  are  not  so 
favourable  for  the  action  of  the  micro-organisms  which 
convert  the  calcium  cyanamide  into  substances  that  can  be 
a>>imilated  by  the  plants.  When  acting  conjointly 
with  calcium  cyanamide.  bone  phosphate  is  better  than 
mineral  phosphate  or  Thomas  slag,  potassium  sulphate 
and  teucite  are  about  equal  in  value,  and  calcium  sulphate 
is  less  effective  than  lime.  Comparative  experiments 
showed  that  calcium  cyanamide  is  about  as  effective 
as  ammonium  sulphate,  but  not  quite  so  'jood  as  calcium 
nitrate  or  sodium  nitrate. — A.  S. 

Zinc  ;  Occur i *  hi i  and  role  of in  plant*.     M.  Javillier. 

Bull.  d.  Sciences  Pharmacol.,  1908. 15,  559—565.    Chem. 
Z-ntr..  1908,  2,  1828. 

Zinc,  like  iron  and  manganese,  is  a  common  constituent 
of  plants.  Apart  from  the  so-called  "  calamine  plants  " 
and  plants  grown  on  zinciferous  soils,  most  plants  contain 
appreciable  quantities  of  zinc.  Zinc  is  present  in  all  the 
organs  of  phanerogamous  plants,  moulds,  and  algse, 
and  its  presence  is  especially  common  in  conifers.  The 
presence  of  zinc  in  the  culture  liquid  causes  a  considerable 
increase  in  the  growth  of  yeast,  quite  analogous  to, 
although  not  quite  so  great  as,  the  effect  on  Aspergillus. 
niger.  Zinc  has  no  effect  on  the  enzymes  of  yeast.  In 
the  ca-sc  of  phanerogamous  plants,  p.ij.,  cereals,  an  increased 
yield  is  produced  by  very  small  quantities  of  zinc. — A.  S. 

Patents. 

fertilisers   [from    night  soil};    Method   of   making . 

W.  P.  Thompson,  Liverpool.  From  A.  Engle,  Metz, 
and  W.  Walker  and  J.  H.  Main,  Des  Moines,  Iowa, 
D.8.A.  Eng.  Pat.  13,198,  June  20,  1908. 
Thk  fertiliser  consists  of  about  300  gallons  of  night  soil, 
200  lb.  of  quicklime,  and  2  gallons  of  tar.  The  night  soil 
is  mixed  with  the  lime,  and  to  the  mixture,  which  becomes 
hot  owing  to  the  slaking  of  the  lime,  the  tar  is  added. 
After  thorough  mixing,  the  mass  is  cooled,  and  ground. 

—A.  S. 

Manufactun     of    a     non-liijqroscopic    — <-. 
'..  &  breil  erand  M.  Rathke.     Ger.  Pat.  203,085,  Jan.  22, 

1908. 

Calcium  nitrate  i-  mixed  with  an  equivalent  quantity  of 
an  alkali  sulphate,  potassium-magnesium  sulphate,  or 
calcined  kieserite. — A.  S.        , 


Superphosphate  chambers  :   Process  mid  apparatus  for  dis- 

charging .     K.     ,1.     Beskow.     Fr.     Pat.     392.506, 

Sept.  26,  1907. 

Sii:  Eng.  Pat.  20,4(i(>  of  1907  ;  this  J..  1908,  821.— T.  F.  B. 


XVI.— SUGAR,    STARCH,    GUM,    &c. 

Formaldehyde  ;  Formation  of in  solutions  of  cane- 
sugar  [sucrose],  and  its  bearing  on  Ilehner's  test  for 
formaldehyde  in  saccharine  mixtures.  R.  A.  Ramsay. 
See  XVIIL4. 

Sugar  in  molasses-fodder  and  in-  denatured  sugars  ;  Deter- 
mination  of ■.     L.    Vuafiart.     Bttll.    Assoc.    Chim. 

Sucr.  et  Dist.,  1908,  26,  339—341. 

The  determination  of  sucrose  in  molasses -fodder  or 
denatured  sugar  by  direct  polarisation  of  the  solution 
clarified  with  basic  lead  acetate,  is  liable  to  serious  error 
if  the  material  contains  other  optically-active  substances, 
such  as  soluble  starch,  dextrins,  or  gums,  which  are  not 
completely  precipitated  by  the  clarifying  agent.  Samples, 
which  on  microscopical  examination,  are  found  to  contain 
linseed  meal  or  starch,  or  which  yield  an  aqueous  extract 
precipitable  by  alcohol,  should  be  treated  as  follows  : — 
Molasses-fodder. — Six  grms.  of  the  sample  are  digested 
with  150  c.c.  of  cold  water  for  several  hours,  with  frequent 
shaking,  made  up  to  200  c.c,  and  filtered.  Fifty  c.c. 
of  the  filtrate  are  heated  with  1  c.c.  of  sulphuric  acid  to 
100°  C.  for  15  minutes ;  the  author  considers  that  this 
insures  inversion  without  appreciable  hydrolysis  of 
dextrin,  etc.  The  solution  is  neutralised,  made  up  to 
150  c.c,  and  titrated  with  Fehling's  solution.  Denatured 
s  ugar.—  Twenty  -five  grms.  of  the  sample  are  treated  with 
40  c.c.  of  boiling  water,  neutralised  if  necessary,  and 
allowed  to  stand  in  a  warm  place  for  half  an  hour.  The 
solution  is  then  heated  nearly  to  boiling,  about  250  c.c. 
of  alcohol  are  added  (so  that  the  mixture  may  contain 
about  80  per  cent,  of  alcohol)  in  small  quantities,  with 
shaking ;  the  whole  is  allowed  to  stand  until  the  next 
day,  and  then  filtered,  the  residue  being  washed  with 
80  per  cent,  alcohol.  The  alcohol  is  expelled  from  the 
solution  and  the  sucrose  is  determined  by  Clerget's  method. 
A  portion  of  the  solution  may  be  used  for  determining 
reducing  sugars. — L.  E. 

Starch;     Colloidal  properties  of and  its  spontaneous 

coagulation.     E.    Fouard.     Compt.    rend..     1908,    147, 
931—933.     (See  also  this  J.,  1908,  238,  035.) 

The  changes  which  take  place  in  a  freshly  prepared, 
partially  demineralised  pseudo-solution  of  starch  have 
been  described  previously  :  in  neutral,  acid,  or  alkaline 
media,  opalescence  increases  until  a  uniform  compact 
coagulate  of  porcelain-like  opacity  is  obtained.  The 
change  in  such  a  neutral  pseudo-solution  containing 
54-3  grms.  of  starch  per  litre  at  15°  C.  was  studied 
by  removing  a  portion  at  various  intervals  of  time, 
filtering  throtigh  collodion  membranes  of  like  character, 
and  determining  the  solid  matter  in  the  filtrate  and  its 
specific  rotatory  power.  The  results  obtained  were  as 
follows  : — 


Duration  of  change  in  days 
Extract  in  grms.  per  1000  . 
Specific  rotatory  pow-er . . . 

Duration  of  change  in  days 
Extract  in  grms.  per  1000 
Specific  rotatory  power... 


0 
27-44 


29-0 
13-48 
180-5° 


2-9  7-7 

21-65         17-72 

184-1°       182-45° 


16-9 

14-8 

181-3° 


48-7  98 

12-25         11-43 
180-24°  I   178-2° 


174 
11-04 
178 


The  rotatory  power  of  the  solutions  in  each  case  remained 
unaltered  on  keeping  for  some  weeks  in  the  polarimeter 
tubes.  The  formation  of  jelly  continued  for  some  months. 
The  results  confirm  the  former  view  that  starch  in  each 
state  of  molecular  aggregation,  has  a  definite  and  fixed 
rotatory  power.  During  jelly  formation  the  same 
membrane  allows  these  aggregates  to  pass  through 
according  to  definite  order  ;  those  which  are  first  checked 
are  the  most  active  towards  polarised  fight.  These  undergo 
condensation  and  are  then  held  back  by  the  membrane. 
The  aggregation  does  not  continue  in  the  filtrates,   the 
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rotatory  power  of  which  remains  constant.  The  change 
is  reversible.  A  similar  pseudo-solution  was  allowed  to 
filter  at  20°  C.  for  a  week  and  samples  of  the  filtrate 
examined  as  before. 


Duration    of    filtration    in 

hours    

Extract  in  grins,  per  1000  . 
Specific  rotatory  power. . . 


The  residual  colloidal  starch  gelatinised  on  the  filter 
during  the  sixth  day  owing  to  the  increase  in  concentration, 
following  which  the  amount  of  solid  in  the  filtrate  rapidly 
decreased.  The  rate  of  change  observed  is  governed  by 
two  changes  in  opposite  directions  and  to  follow  it 
completely  one  'of  these  must  be  rendered  negligible. 
The  organic  colloid  starch  is  resolved  in  solution  according 
to  several  reversible  processes  and  differs  markedly  from 
the  insoluble  mineral  colloids. — E.  F.  A. 

Sugar  cane ;    Utilisation  of  waste  products  from  the . 

Internal.  Sugar  J.,  Dec,  1908.     [T.R.] 

A  Trinidad  sugar  planter  has  recently  produced  various 
grades  of  papers  from  mixtures  of  megass,  bamboo,  and 
Para  grass,  the  megass  amounting  to  about  65  per  cent,  of 
the  mixture.  In  Java,  several  factories  are  extracting  the 
wax  from  the  dried  filter-press  cake  by  means  of  petroleum 
spirit:  the  dry  cake  contains  up  to  10  per  cent,  of  wax, 
which  is  used  in  the  manufacture  of  paraffin  candies. 

Calcium  sucrate ;      Acetonedicarboxylic    acid    from . 

E.  O.  von  Lippmann.     See  XXIV. 

Starch    factory    effluents ;       Purification    of by    the 

biological  process.     C.   Zahn.     See  XVTIIZ?. 

Patents. 

Sugar  juice  and  other  liquids  ;   Apparatus  for  healing . 

R.  Harvey,  Glasgow.     Eng.  Pat.  26,109,  Nov.  26,  1907. 


&  &  o  q; 
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The  intermediate  castings  or  junction  pieces  usually 
provided  at  the  ends  of  the  juice-heater  arc  dispensed 
with,  and  two  pocket-chambers,  a  a1,  are  oast  on  either 
side  of  oik-  end  of  the  heater  shell,  b.  Dish-shaped 
doors,  c,  are  provided  at  each  end  of  the  heater,  on  which 
are  cast  dividing  partitions,  dividing  the  bundle  of  cir- 
culating !ni,<  .  /.  into  two  halves  vertically  and  into  a 
kble  number  of  compartments  in  a  horizontal  direction. 
The  juice  or  other  liquid  is  pumped  into  one  of  the  pockel 
chambers,  a,  through  the  flanged  opening,  e,  and  is 
forced  through  the  circulating  lubes,  /,  in  the  several 
compartments  of  the  beater  until  it  arrives  al  the  other 
pocket-chamber,  a[.  a1  the  top  of  i h*-  other  side  of  the 
heai.er,  whence  it  is  discharged  through  the  other  flanged 
opening,  c. — J.  F.  r>. 


Sugar -producing  product  [Desiccated  beetroot].  G.  W. 
McMullen,  Chicago,  111.  U.S.  Pat,  898,592,  Sept.  15, 
1908. 

Sugar  beets  are  sliced  and  desiccated  under  such  conditions 
as  to  preserve  their  sugar-content  in  an  uninverted  state. 
For  this  purpose,  the  slices  are  spread  in  thin  layers  in  a 
closed  chamber  in  which  a  reduced  pressure  is  maintained, 
and  the  water  is  evaporated  at  a  temperature  of  about 
155°  F.  The  desiccated  slices,  which  should  contain  less 
than  30  per  cent,  of  moisture,  are  then  reduced  to  the 
condition  of  a  granular  meal  and  may  be  preserved 
unchanged  for  an  indefinite  period. — J.  F.  B. 

Vacuum  pans  for  the  sugar  industry  ;  Heating  arrange- 
ments for  — ■ — .  A.  Grantzdorffer.  Fr.  Pat,  391,846, 
July  1,  1908.  Under  Int.  Con  v.,  May  30,  1908. 
In  the  vacuum  pan  the  steam-pipes,  or  coils,  are  disposed 
in  the  form  of  a  number  of  concentric  rings  of  different 
diameters  arranged  each  one  a  little  higher  than  the  next 
one,  so  as  to  form  an  inverted  cone.  Each  ring  is  con- 
nected independently  to  a  steam  supply  pipe  and  exhaust 
pipe!  The  rings  possess  cross-sections  elongated  in  the 
vertical  direction,  and  in  order  to  avoid  horizontal  surfaces, 
the  tops  and  bottoms  of  the  cross-sections  are  either 
pointed  at  a  sharp  angle  or  domed. — J.  F.  B.  . 


XVIL— BREWING,  WINES,  SPIRITS,  &c. 

Viscous  fermentation.     H.  Van  Laer.     Chem.-Zeit.,  1908, 

32,  1177. 
The  author  in  1900  (this  J.,  1900,  164),  discovered  a 
ferment  which  produces  a  viscous  fermentation.  In 
presence  of  this  organism  the  clear  liquid  becomes  turbid 
and  attains  an  oily  consistence,  the  viscosity  reaching 
a  maximum  and  afterwards  decreasing.  This  B.  viscosus 
Bruxellensis  also  produces  acid,  but  its  two  functions 
are  independent  of  each  other.  The  author  finds  that 
the  viscous  fermentation  is  influenced  by  the  reaction 
as  regards  alkalinity  or  acidity  of  the-  nutrient  liquid  ; 
for  any  wort  there  is  a  reaction  at  which  the 
maximum  viscosity  is  attained,  and  another  at  which 
the  viscous  fermentation  is  inhibited  without  the  acid 
production  being  affected.  The  addition  of  a  small 
quantity  of  sodium  carbonate  to  wort  greatly  increases 
the  degree  of  viscosity  which  can  be  produced  by  the 
organism:  acids,  in  similar  quantity,  may  either  restrain 
or  stimulate  the  action.  The  similarities  between  this 
viscous  fermentation  and  the  coagulation  and  resolution 
of  starch  solutions  in  presence  of  diastase  are  emphasised. 

— R,  L.  S. 

Fluorine  ;  Presence  of in  wine.     H.  Maurel,   Chem.- 
Zeit.,  1908,  32,  1177. 

Durinc;  the  past  few  years  many  wines  have  been  con- 
demned in  France  and  Belgium  on  the  score  of  their 
fluorine  content.  As  it  has  repeatedly  been  shown  that 
unsophisticated  wines  may  contain  as  much  as  0-01  grin. 
of  fluorine  per  litre,  the  author  considers  this  should 
be  accepted  as  the  maximum  permissible.  All  additions 
of  fluorides  to  wine  should  he  prohibited.—  1!.  L.  S. 

Invert  sugar   in    win*  :     Detection   <>j by   means  of 

resorcinol  and  hydrochloric  acid.  A.  Kickton.  Z.  [Inters. 
Nahr.   Genussm.,    1908.   16,   574—679. 

The  test   proposed  by  Fiehe  (this  J.,  1908,   1127)  for  the 

detection  of  invert  sugar  in  honey,  cannot  lie  employed 
for  detecting  the  presence  of  added   invert   sugar  in  wines. 

In  the  firsl  place,  fermentation  partially  destroys  the 
products  which  yield  the  coloration,  and  secondly,  sweet 
wines,  Buoh  as  port,  sherry,  tokay,  tnalaga,  etc.,  of 
undoubted  puritj  invariably  give  a  more  or  less  positive 
reaction  with  the  test. — \Y.  P.  s. 

Alcohol   from    cellulosic    materials;    Production    of      — . 

T.    Koerner.     Z.    angew.    Chem.,    1908,    21.     2353— 

2369. 
'I'liK  most  reliable  of  the  data  recorded  in  connection  with 

the   production  of  sugars  (dextrose,  A'. I  ami   alcohol   from 
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wood  and  cellulose  are  those  of  Simonsen  (this  J.,  1898,  .'><>5. 
481.  1104).  It  is  not.  however, always  oorreot  to  oaloulate 
the  yield  of  augars  from  the  cupric-reducing  power;  the 
yield  of  alcohol  obtainable  is  the  only  valid  measure 
of  the  results.  The  author  determined  this  by  neutralising 
the  bydrolysed  extract  with  chalk,  adding  a  little  phos- 
phoric acid  ti>  the  filtrate,  and  fermenting  with  yeast, 
The  alcoholic  distillate,  which  also  contains  organic 
acids,  is  treated  with  chalk  and  redistilled.  Comparative 
determinations,  made  cinder  Sunonsen's  conditions.  by 
digesting  -41*  grms.  of  the  cellulosic  material  with  500  o.c.  of 
u-5  per  cent,  sulphuric  acid  for  two  hours  under  a  pressure 
of  6 — S  atmospheres,  showed  the  following  yields  of 
alcohol  per  cent,  of  the  dry  materials  ; — sawdnst.  6*02  : 
sulphite-cellulose.  12-83  :  straw  pulp.  9"56.  These  oumberf 
are  approximately  proportional  to  the  cellulose-contents 
of  the  various  materials,  and  it  may  be  concluded  thai 
the  cellulose  is  the  only  source  of  the  alcohol,  the  lignin 
playing  no  part  in  its  production.  Hydrocellulose 
prepared  by  fixer's  method  nave  the  highest  yield,  viz. 
17-05  per  cent,  of  alcohol.  Classen  (this  J.,  1900,  1028) 
has  patented  a  process  for  the  simultaneous  use  of 
sulphurous  and  sulphuric  acids  in  the  hydrolysis  of  wood, 
but  the  author's  experiments  established  the  fact  that  the 
use  of  sulphurous  acid  is  in  all  cases  accompanied  by  a 
serious  decrease  in  the  yield  of  alcohol.  Experiments 
with  oxidising  agents,  in  conjunction  with  sulphuric  acid, 
showed  that  when  a  2  per  cent,  solution  of  hydrogen 
peroxide  was  substituted  for  the  water,  the  yields  of 
alcohol  were  largely  increased,  owing,  in  the  author's 
opinion,  to  the  intermediate  production  of  hydrocellulose. 
The  yields  thus  recorded  were  : — wood,  9 — 10-7  per  cent ; 
sulplute-eellulose,  14-64 ;  straw  pulp,  10-2  per  cent,  of 
alcohol ;  in  the  case  of  hydrocellulose  itself,  however, 
the  yield  was  lowered  to  11-1  per  cent,  by  the  presence 
of  hydrogen  peroxide.  With  potassium  bichromate  or 
potassium  persulphate,  in  quantities  equivalent  to  2 
per  cent,  of  hydrogen  peroxide,  the  oxidation  was  too 
intense,  and  the  yields  of  alcohol  were  very  considerably 
decreased.  The  treatment  of  the  wood  with  ozone, 
according  to  the  process  of  Roth  and  Gentzen,  previous 
to  hydrolysis,  also  lowered  the  yield  of  alcohol  in  pro- 
portion to  the  quantity  of  ozone  employed.  The  author 
remarks  that  since  the  theoretical  yield  of  alcohol  from 
r-ellulose  is  56-9  per  cent.,  and  since  not  more  than  25 
per  cent,  of  this  quantity  has  been  obtained  by  methods 
of  simple  hydrolysis,  it  is  possible  that  only  a  portion 
of  the  cellulose  molecule  is  capable  of  conversion  into 
fermentable  sugar. — J.  F.  B. 

Denatured  alcohol  in  France ,-    Production  of .     Oil, 

Paint,  and  Drug  Rep.,  Nov.  30,  1908.     [T.R.] 

The  total  production  of  alcohol  in  France  during  the  five 
years  ending  with  1907  has  been  as  follows,  the  statistics 
being  given  in  hectolitres,  equal  to  26-42  gallons  : — 


Year. 


Total  production. 


1903 

Hectolitres. 
2,047,000 
2,257,000 

1904 

1905 

2,609,000 

1906 

2,710,000 
2,514,810 

1907 

The  substances  from  which  alcohol  was  prepared  in  100", 
and  the  proportion  derived  from  each  source,  were  as 
follows  : — 


Derivatives. 


Grain     

Molasses 

Beets    

Wines 

Apples  and  pears    . . . 
Grape  skins  and  lees 

Other  fruits    

Various  substances   . . 


Hectolitres. 


Gallons. 


454,142 

11,998,430 

466,608 

12,327,783 

1,145,433 

30,262,339 

239,877 

6,337,550 

69,283 

1,830,456 

122,608 

3,239,303 

16,658 

440,104 

201 

5,310 

Totals 


2,514,810 


66,441,275 


Besides  the  foregoing  native  supply,  Franco  imported  in 
1907,  mainly  from  Great  Britain  and  Germany,  153,766 
hectolitres  (4,062,497  gallons)  of  alcohol  and  exported 
300,632  hectolitres. 

Alcohol  for  industrial  and  other  purposes  is  denatured 
in  France,  in  presence  of  a  Government  official,  by  mixing 
with  each  hectolitre  of  spirit  15  litres  of  "  methylene  "  (wood 
alcohol),  .',  litre  of  heavy  benzine,  and  1  grin,  of  malachite 
green.  The  cost  of  these  ingredients  is  about  19-80  francs. 
The  consumption  of  denatured  alcohol  in  France  has 
grown  from  146,529  hectolitres  in  1897  to  593,836  hecto- 
litres  in  1907. 

The  various  uses  to  which  denatured  spirit  is  applied 
and  the  relative  proportion  consumed  in  each  during  the 
past  two  years  is  shown  by  the  following  table,  in 
which  the  statistics  of  consumption  are  given  in  hecto- 
litres : — 


1906. 


1907. 


Heating  and  lighting   

Varnish      

Cabinet  making 

Celluloid,  etc 

Hat  manufacture 

Dyes  and  colours    

Rennet,  liquid    

Collodion  

Chloroform    

Chloral 

Tanning 

Chemicals,  soap,  etc 

Scientific  uses 

Ether,  fulminates,  and  explosives 

Total  hectolitres    


374,506 

13,444 

1,702 

14,589 

186 

1,071 

139 

697 

146 

227 

484 

6,865 

2,457 

128,954 


545,467 


401,230 

13,386 

81,190 

17,133 

297 

632 

178 

750 

101 

155 

510 

10,400 

1,302 

146,572 


593,836 


Alcohol   production   in   Germany.     Engineering,    Dec.    11. 
1908.     [T.R.] 

In  the  past  year  the  following  amounts  of  vegetable 
produce  were  consumed  in  Germanv  in  the  manufacture 
of  alcohol :— Potatoes,  2,727,493  tons  ;  barley,  172,201 
tons ;  rye,  103,352  tons ;  corn,  104,347  tons ;  other 
grains,  23,772  tons ;  molasses,  32,244  tons ;  cherries, 
12,684  gallons;  plums,  64,638  gallons;  other  stone  and 
kernel  fruit,  43,116  gallons  ;  berries,  2,927  gallons  ;  wine- 
lees,  949,112  gallons;  grape  and  other  fruit  marc, 
272,207  gallons  ;  grape  skins,  6,757,190  gallons.  From 
the  2,727,493  tons  of  potatoes,  296,949,000  litres  of 
alcohol  were  produced.  The  total  area  now  under  potato 
cultivation  is  about  8,148,224  acres.  This  area  produced 
a  total  crop  of  45^  million  tons,  or  205-4  bushels  per  acre, 
only  6-4  per  cent,  of  the  produce  being  unsound  or 
diseased. 

Zinc  ;  Occurrence  and  role  of in  plants.     M.  Javillier. 

See  XV. 


Patents. 

Distillers  washes  ;    Method  of  utilising  nitrogen  contained 

in ■.     J.  Effront,     Brussels.     Eng.     Pat.     28,108, 

Dec.  10,  1906. 

Ninety-eight  per  cent,  of  the  nitrogenous  substances 
present  in  distillers  spent  wash  may  be  recovered  in  the 
form  of  ammonia,  by  performing  the  operation  in  two 
stages.  In  the  first  treatment,  the  wash,  previously 
concentrated  to  a  density  of  40°  B.,  is  treated  with  a 
predetermined  quantity  (1 — 4  per  cent.)  of  an  acid  or 
acid  salt,  such  as  a  bisulphate,  superphosphate,  or  ordinary 
rosin.  The  mixture  is  heated  in  a  stove  for  several  hours 
at  a  temperature  of  180° — 200°  C.  in  presence  of  super- 
heated air.  The  liquid  which  distils  is  collected  and  has 
an  acid  reaction  ;  it  contains  50 — 70  per  cent,  of  the  total 
nitrogen  in  the  form  of  ammonium  salts.  The  residue 
is  crushed,  mixed  with  sufficient  chalk  for  its  neutralisation, 
and  subjected  to  distillation  in  iron  retorts  at  a  temperature 
of  700°  C.  in  presence  of  a  current  of  superheated  steam 
and  air.  The  ammonia  which  passes  over  is  absorbed 
in  acid  liquids  ;  methyl  alcohol  is  also  produced.  (See 
also  this  J.,  1908,  763.)— J.  F.  B. 
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Grain  ;  Manufacture  of  alcohol  from .     J.  Waterkevn, 

Antwerp.  Eng.  Pat.  348,  Jan.  6,  1908. 
The  wash,  instead  of  passing  directly  from  the  mash  tun 
to  the  fermentation  vessel,  is  heated  in  a  closed  vessel 
at  a  high  temperature  and  pressure.  Thence  it  is  discharged 
into  a  second  closed  vessel  at  a  considerably  lower 
pressure,  in  which  it  is  heated  for  a  further  time.  By 
the  sudden  reduction  of  the  pressure,  the  residual  starch 
granules  are  burst  and  are  thus  rendered  soluble.  From 
the  second  vessel  the  liquid  is  filtered,  under  the  pressure 
of  its  own  vapour,  into  the  fermentation  tun,  and  the 
escaping  steam  is  utilised  for  sterilising  the  tun.  The 
operation  may,  if  desired,  be  restricted  to  the  residual 
grain  in  the  mash  tun.  which  is  mixed  with  water  or  spent, 
wash  and  heated  as  above  described.  The  wash  is  finally 
treated  by  the  "  amylo  "  process  of  fermentation. 

—J.  F.  B. 

Grape  trivets  ;   Apparatus  for  desulphitation   and  concen- 
tration  of .     Soc.    Domerc    et    Esteve.     Fr.    Pat. 

391,772,  June  29,  1908. 

In  apparatus  for  the  desulphitation  of  grape  musts  and 
the  concentration  of  these  or  other  liquids  liable  to 
deteriorate  by  long  heating,  the  bottom  of  the  evaporation 
vessels  is  divided  into  a  number  of  channels  arranged 
on  a  slope.  The  liquid  is  caused  to  run  rapidly  along  these 
channels  and  is  heated  either  by  steam  pipes  placed  along 
the  bottom  of  the  channels  or  by  a  steam  jacket  surrounding 
their  walls. — J.  F.  B. 

Brewers'  wort ;  Production  [filtration]  of .     H.  Breker, 

Cologne,  Germany.     Eng.  Pat.  25,356,  Nov.  15,  1907. 

See  Fr.  Pat.  385,574  of  1907  ;  this  J.,  1908,  637.— T.  F.  B. 


XVIII.— FOODS  ;  SANITATION  ;   WATER 

PURIFICATION,    &    DISINFECTANTS. 

{A.)— FOODS. 

Formaldehyde  in  milk ;    Colorimetric  method  for  the  deter- 
mination   of .     E.    W.    T.    Jones.     Chern.    News, 

1908,  98,  247. 

The  reagent  employed  is  prepared  by  dissolving  0-25  grm. 
of  pure  iron  wire  in  hydrochloric  acid,  oxidising  the  ferrous 
chloride  with  nitric  acid,  and  precipitating  the  ferric 
hydroxide  with  ammonia  ;  the  precipitate  is  then  washed 
and  dissolved  in  500  c.c.  of  concentrated  hydrochloric 
acid.  Ten  c.c.  of  the  sample  of  milk  are  placed  in  a  test 
tube,  and  in  each  of  two  similar  test-tubes  are  placed 
10  c.c.  of  pure  milk  to  which  have  been  added  0-1  c.c. 
and  0-2  c.c.  respectively  of  a  standard  solution  prepared 
by  diluting  1  c.c.  of  40  per  cent,  formaldehyde  to  1  litre. 
Ten  c.c.  of  the  iron  reagent  are  then  added  to  each  of  the 
three  tubes,  and  the  latter  are  placed  in  a  water-bath 
at  a  temperature  of  from  80°  to  85°  C.  for  about  20  minutes. 
The  contents  of  the  tubes  are  next  diluted  with  30  c.c. 
of  water,  cooled,  and  filtered  ;  the  precipitates  are  washed 
with  10  c.c.  of  water,  and  each  filtrate  is  diluted  to  a  volume 
of  100  c.c.  The  colorations  of  the  solutions  are  then 
compared  in  the  usual  way. — W.  P.  S. 

Coffee ;     The    caffeine-content   of   tmroasted and   a 

modification  of  Juckenack  and  Ililger's  method  for 
determining  caffeine.  R.  Hefclmann.  Z.  6ffeatl.  Chem., 
1908,  14,  448—450. 

From  0-864  to  1-669  per  cent,  of  caffeine  was  found  in 
various  samples  of  unwashed  and  unxoasted  coffee  beans; 
these  figures  closely  agree  with  those  laid  down  by  the 
German  Food  Regulations,  namely,  1  to  ]  -75,  as  the 
limits  within  which  the  percentage  amount  of  cafleino 
in  genuine  coffee  should  lie.   Attention  is  also  drawn  to  the 

fact  that  coffee  free  from  caffeine  is  now  (iii  Hie  market 
(see  this  J.,  1905,  900).  It  is  considered  advisable  to 
mix  the  extracted  residue  obtained  in  the  method  described 
by  Juckenack  and  Bilger  (this  J.,  1897,  567)  with  moist 
magnesium  oxide,  dry  the  mass,  and  continue  the  ex  trac- 
tion with  carbon  tetrachloride,  in  order  to  obtain  the 
total  quantity  of  caffeine  in  the  sample. — W.  P.  S, 


Chocolate ;     Determination   of   fat    in by   means    of 

chloral  alcoholate.  A.  Kreutz.  Z.  Enters.  Nahr. 
Genussm.,  1908,  16,  584—586. 

From  2  to  3  grms.  of  the  chocolate  are  heated  on  a  boiling 
water-bath  with  3  grms.  of  solid  chloral  alcoholate.  The 
mixture,  while  still  hot,  is  extracted  with  several  successive 
quantities  of  ether  and  the  ethereal  extracts  are  filtered. 
The  ether  is  evaporated  from  the  filtrate,  and  the  chloral 
alcoholate  is  removed  by  heating  the  residue  at  a  tem- 
perature of  75°  C.  under  reduced  pressure.  The  residue, 
consisting  of  fat,  colouring  matters,  &c.,  is  treated  with 
cold  carbon  tetrachloride,  the  solution  is  filtered,  and, 
after  evaporating  the  filtrate,  the  residue  of  pure  fat  is 
dried  at  105°  C,  and  weighed.— W.  P.  S. 

Formaldehyde  ;     Formation  of in  solutions  of  cane 

sugar  [sucrose],  and  its  bearing  ■  on  Hehner's  test  for 
formaldehyde  in  saccharine  mixtures.  R.  A.  Ramsay. 
Roy.  Soc.  N.S.  Wales,  Jour,  and  Proc,  1908,  41,  172 — 
175. 

Trillat  has  shown  that  sucrose  gives  off  formaldehyde 
when  heated  (this  J.,  1905,  901  ;  1906,  191).  The  author 
has  now  found  that  traces  of  formaldehyde  are  produced 
when  aqueous  solutions  of  sucrose  are  heated  to  100° — 
103°  C.  Hence,  Hehner's  niilk-sulphuric  acid  test  (this  J., 
1895,  772  ;  1896,  382)  cannot  be  trusted  for  the  detection 
of  added  formalin  in  jam  or  saccharine  beverages.  On 
distilling  a  pure  aqueous  solution  of  sucrose  it  was  found 
that  both  distillate  and  residual  solution  gave  the  reaction 
for  formaldehyde  with  the  above  reagent,  and  confirmatory 
results  were  obtained  with  some  other  reagents ;  no 
reaction  was  obtained  with  the  Gayon-Saglien-Mohler 
reagent.  The  author  also  prepared  jams  from  pure  fruits, 
pure  sucrose,  and  water  ;  the  temperature  reached  in 
preparing  these  certainly  never  exceeded  that  reached  in 
the  preparation  of  jam  on  the  manufacturing  scale  and 
there  was  no  possibility  of  caramelisation.  Portions  of 
these  jams  were  slightly  acidified  and  distilled  ;  all  the 
distillates  gave  a  reaction  for  formaldehyde. — L.  E. 

Sugar  in  molasses  fodder  and  in  denatured  sugars  ;   Deter- 
mination of .     L.  Vuaflart.     See  XVI. 


Patents. 

Cream  ;    Colloidal and  process  of  making  the  same. 

L.  M.  Rousseau.     Fr.  Pat.  392,253,  Sept.  20,  1907. 

A  colloidal  preparation  of  casein  is  first  obtained  by 
subjecting  skimmed  milk  to  centrifugal  action ;  this 
preparation  contains  about  66  per  cent,  of  water,  and  a 
sufficient  quantity  of  it  is  added  to  fresh  cream  to  make 
the  total  amount  of  casein  in  the  product  equal  to  one- 
fourth  of  the  weight  of  the  fat  present.  The  mixture  is 
then  heated  to  a  temperature  of  from  60°  to  70°  C,  homo- 
genised under  a  pressure  of  from  150  to  300  kilos.,  and 
sterilised.  It  is  important,  in  cases  where  the  cream  has 
to  be  kept,  that  the  proportion  of  casein  does  not  exceed 
one-sixth  of  the  weight  of  the  water  in  the  cream. 

— W.  P.  S. 

Butterin  ;  Process  of  manufacturing .      H.   H.   Schou, 

Copenhagen,  and  E.  Schou,  London.     U.S.  Pat.  904,231, 
Nov.  17,  1908. 

See  Eng.  Pat.  16,886  of  1907  ;  this  J.,  1908,  511.— T.  F.  B. 

Yeast  mixtures  for  bread  ;  Process  of  preparing  liquid . 

W.   J.    Temple,    Brookline,   Mass.     U.S.    Pat,    904,573, 
Nov.  24,  1908. 

See  Eng.  Pat.  14,067  of  1906  ;  this  J.,  1907,  337.— T.  F.  B. 

Flour  ;   Process  and  apparatus  for  bleaching by  mean* 

of  gaseous  nitrosyl  chloride.     J.  A.   Wesener.     Fr.  Pat. 
392,351,  July  16,  I'.ms. 

See  U.S.  Pat.  863,684  of  1907  ;  this  J.,  1907,  1025.— T.F.B. 


Drying    drums    \for    potatoes,    etc.]. 
See  I. 


Fr.    Pat.    392,286. 


Wll  .  No.  24.] 
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(A)— SANITATION  i    WATER    PURIFICATION. 

lotion  beds  [Sewage].  W.  Clifford.  Proo.  Inst.  Civil 
gineere,  L9OT  8,  172  [ii.].  (See  also  this  J..  1908,  658.) 
Exfxbikxnts  on  the  percolation  of  tap  water  through 
dean  material  of  different  kinds  and  grades,  showed  that 
the  time  of  percolation  varied  inversely  as  the  rate  oi 
sprinkling  and  directly  u  the  amount  of  water  in  motion 
through  the  bed.  the  latter  factor  being  found  to  be 
generally  represented  by  the  water  in  the  interstices  oi 
The  bed.  Applying  these  results  to  the  practical  pun- 
fication  of  sewageTit  was  found  that  considerable  latitude 
could  be  allowed  in  any  one  of  the  factors  of  nature,  size, 
and  depth  of  material,  and  rate  of  sprinkling,  provided 
the  others  were  adjusted  to  give  the  time  of  percolation 
necessary  for  purification.  The  results  of  the  analysis 
of  the  liquid  can  be  correlated  with  the  time  of  percolation, 
so  as  to  enable  the  rates  of  purification,  nitrification,  etc., 
to  be  deduced;  which  permits  of  the  classification  ot 
sewages  according  to  the  times  of  percolation  required 
for  »  given  purification. — J.  H.  J. 

Starch    factory    effluents;       Purification    of by    the 

biological  process.  C.  Zahn.  Mitt.  k.  Prufungs-Anst. 
f.  Wasserversorg.,  1908,  [10],  42—74.  Chem.  Zentr.. 
1908,  2,  1S33. 
It  was  found  that  the  effluent  from  a  potato-starch 
factory  could  be  satisfactorily  purified  by  means  of  a 
contact  bed.  preferably  constructed  of  slag  and  sand. 
Materials  (slag's)  containing  iron,  are  generally  unsatis- 
factory when  used  alone,  and  materials  free  from  iron  are 
preferable  The  degree  of  purification  shown  by  analysis 
is  no  safe  criterion  of  the  putrescibility  or  non-putresci- 
bility  of  effluents  of  this  kind.  For  instance,  even 
when  the  dissolved  organic  matter  has  been  reduced  by 
80  per  cent.,  the  purified  effluent  may  still  be  putrescible. 


Cellulose   [sulphite]   factories  ; 
A.  Luerssen. 


Water  pollution  by 
See  XIX. 


Patents. 

Water  and  sewage  ;    Biological  purification  of  waste  — — . 
C    F    Losange,   Laeken-lez-Bruxelles,   Belgium.     Eng. 
Pats.  25,362  of  1907  and  9656  of  1908  ;    date  of  applica- 
tion, Nov.  15,  1907. 
(1)    The  water  or  sewage  is  led  into  a  chamber  which  is 
divided    into    four     compartments.     The    water    enters 
at  the  top  of  the  first  compartment,  in  which  are  a  number 
of  baffle-plates,  and  then  passes  under  a  partition  plate 
into  the  second   compartment;    rising  in  this  compart- 
ment, the  water  passes  through  a  filter  at  the  top,  and 
thence  into  the  third  compartment  which  is  filled  with 
filtering  material,  a  number  of  partition  plates   causing 
the  liquid  to  take  a  long  passage  through  the  material. 
The  fourth  compartment  serves  as  a  collecting  chamber 
for  the  liquid  leaving  the  filter.     From  this  compartment 
the  liquid  is  delivered  through  a  valved  pipe  into  a  tipping 
device  which  discharges  on  to  a  perforated  plate  divided 
into  two  parts  by  means  of  a  partition  and  placed  over  a 
filter  bed.     (2).  The  filter  beds  are  two  in  number,  and 
the    filtering    material    is    so    arranged    that    the    denser 
portion  is  placed  on  the  outside  ;    the  jacket  surrounding 
the  filtering  material  is  composed  of  inclined  plates  and 
the    beds    are    supported    on    gable-shaped    bars,     lhe 
jacket  is  enclosed  by  a  casing  which  is  solid  at  its  upper 
part  and  perforated  below.     A  current  of  air  is  circulated 
through  and  around  the  filter  beds,  a  shaft  being  provided 
for  causing  the  draught. — W.  P.  8. 

Water  and  sewage  ;     Apparatus  for  the  mechanical  puri- 
fication of   by  means  of   inclined   rotating   sieves. 

O.  Schumann.  Fr.  Pat.  392,517,  July  21,  1908. 
The  apparatus  consists  of  a  number  of  conical  sieves 
fixed  to  an  inclined  axle,  the  whole  being  mounted  in  a 
widened  portion  of  the  channel  through  which  the  water 
flows.  The  axle  is  so  inclined  that  the  uppermost  sides 
of  the  sieves  are  horizontal.  The  solid  matter  which  has 
collected  on  the  sieves  is  removed  by  scrapers  or  brushes 
mounted  on  an  endless  moving  band.     A  set  of  buckets 


mounted  on  a  second  moving  band  removes  heavy 
impurities  which  settle  at  the  bottom  of  the  channel. 
The  axle  carrying  the  sie\  es  is  rotated  by  means  of  toothed- 
wheels  and  pinions. — W.  P.  S. 

Water  for  industrial  purposes;    Apparatus  for  purifying 

J     p.    Lajoie,    Tavernay.    France.     Eng.    Pat. 

19,648,  Sept,  18,  1908.     Under  Int.  Cony.,  Oct,  24,  1907. 

See  Fr.  Pat,  383,266  of  1907  ;  this  J.,  1908,  351.— T.  F.  B. 

Water  ;    Method  of  softening .     A.  Brandes,  Assignor 

to  C.  Neff,  Hanover,  Germany.  U.S.  Pat,  904,114, 
Nov.  17,  1908. 

See  Eng.  Pat,  12,258  of  1907  ;  this  J.,  1907, 1129.— T.  F.  B. 

Fertilisers   [from  night  soil] ;      Method  of  making . 

Eng.  Pat.  13,198.      See  XV. 

(C.)— DISINFECTANTS. 
Patent. 

Disinfectant,  germicide,  and  insecticide  ;  Process  of  making 
a——.  Chem.  Fabriks-Werke.  Fr.  Pat.  392,254, 
Sept.  20,  1907. 

See  Eng.  Pat.  20,387  of  1907  ;  this  J.,  1908,  1037.— T.  F.  B. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Sulphate  cellulose  mills  ;    Odours  from  — — .     P.  Klason. 
Wochenbl.   Papierfabr.,   1908,  39,   3859—3861,  3963— 
3966. 
The     sulphate     (sodium     sulphide)     process     for     the 
manufacture  of  wood  pulp  gives  a  higher  yield   and  a 
stronger  product  than  the  ordinary  soda  process,  but  it8 
development  is   hampered    by   the   evil   odours   emitted, 
which  under  certain  conditions  may  penetrate  to  a  distance 
of  several  miles.     The  methoxyl  compounds  of  the  wood 
are  converted  during  digestion  into  methyl  alcohol   and 
methyl     mercaptan,     and     the     latter     is     capable     ot 
further    conversion    into    dimethyl    sulphide.      By    con- 
ducting the  steam  blown  off  on  discharging  a  digester 
of    24    cub.     m.     capacity,     producing     1375    kilos,     ot 
dry  cellulose,  through  an  efficient  condensing  apparatus, 
the   author    ascertained,    that   the   uncondensable   gases 
contained  not  more  than  20  grms.  of  methyl  mercaptan. 
This   quantity    is    quite  sufficient  to  cause  a  nuisance. 
The  best  method  of  dealing  with  these  gases  is  as  follows  : 
The  steam  from  the  digesters  is  condensed  by  means  ot 
a  condenser  which  will  liquefy  the  whole  of  the  dimethyl 
sulphide    (b.pt.    37°    C).     This    remains,    in    admixture 
with  the  oil  of  turpentine,  floating  on  the  aqueous  con- 
densate.    The  uncondensed  gases  are  then  passed  into  a 
battery  of  3  absorption  vessels  containing  a  concentrated 
solution  of  sodium  hydroxide.     When  this  lye  is  saturated 
with  the  mercaptan,  it  is  passed  through  the  soda  recovery 
plant      The  yield  of  condensable  oils  from  each  digester 
amounted  to  2  litres,  from  which  200  grms    of  dimethyl 
sulphide  were  obtained,  the  rest  being  oil  of  turpentine 
The  condensed  water  contains  about  5  kilos,  of  methyl 
alcohol ;    this  water  has  a  strong  odour,  principally  that 
of  trimethylamine  ;    it  should  not  be  run  to  waste,   but 
employed  for  preparing  fresh  lye  ;   in  this  way  the  methyl 
alcohol  is  retained  for  subsequent  recovery.     The  black 
lyes  from  the  digesters  yield  on  destructive  distillation 
11-2  per  cent,  of  their  dry  substance  in  the  form  of  gases. 
In  a  mill  making  16-5  tons  of  dry  cellulose  per  day,  the 
gases   obtainable   by   the   destructive  distillation   of   the 
black    lyes    would    contain    412    kilos,    of   sulphuretted 
hydrogen   and   380   kilos,    of   methyl   mercaptan.     These 
lyes  yield  no  dimethyl  sulphide.     Analyses  of  the  gases 
actually  discharged  at  the  base  of  the  chimney  showed 
1-4  kilos     of    sulphuretted  hydrogen   and   4-5   kilos,   ot 
mercaptan  per  day.     The  difference  between  these  two 
sets    of    figures    represents    the    combustion    of    sulphur 
eases  taking  place  in  the  soda  furnace.      This  combustion 
is  accompanied  by  a  loss  of  alkali  by  volatilisation,  and 
it  was  calculated  that,  in  addition  to  the  quantities  of 
odorous  sulphur  gases  quoted  above,  the  chimney  dis- 
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charged  2197  kilos,  of  sodium  sulphite  and  278  kilos,  of 
free  sulphur  dioxide  per  day.  The  loss  of  alkali  is  made 
up  by  the  addition  of  sodium  sulphate  to  the  lyes,  and 
although  the  loss  is  very  heavy,  it  presents  the  advantage 
of  neutralising  the  sulphur  dioxide  and  rendering  it 
harmless  to  vegetation.  The  nuisance  caused  by  sulphate 
pulp  mills  may  be  minimised  : — (a)  by  perfect  conden- 
sation of  the  steam  from  the  digesters,  care  being  taken 
to  continue  the  discharge  of  steam  until  no  more  volatile 
sulphur  compounds  remain  in  the  black  lye ;  (b)  by 
perfect  combustion  in  the  soda  furnace,  by  employing 
a  forced  draught  and  admitting  the  evaporated  lye  to  the 
furnace  in  as  concentrati  d  a  condition  as  possible,  so  as 
to  avoid  lowering  the  temperature  of  combustion  by  the 
evaporation  of  water ;  (c),  by  preventing  destructive 
distillation  in  the  concentrating  chamber,  by  revolving 
the  "  fanner  blades  "  at  a,  high  speed.— J.  F.  B. 

Cellulose    [sulphite]    factories  ;     Water    pollution    by    — . 

A.    Luersser.     Z.    f.    Hygiene,    Leipzig,   58,    [1  ],    121  ; 

through  Proc.  Inst.  Civil  Eng.,  Abstracts,  172,  (ii. ),  47. 
This  case,  a  very  pronounced  one,  occurred  at  Wolfach, 
Baden.  The  effluent  from  the  factory  at  Konigsberg 
was  discharged  into  the  River  Pregel.  It  had,  since  1872, 
been  observed  that  the  river  water  during  the  hot  months 
of  the  year  became  very  offensive,  the  colour  also  assuming 
a  deep  brown  or  black  tint.  A  searching  inquiry,  under 
the  supervision  of  Prof.  Pfeiffer,  was  made  in  1905.  It 
was  shown  that  the  organic  matters  from  the  cellulose 
works,  especially  in  warm  weather,  underwent  rapid 
putrefactive  changes,  which  gave  rise  to  the  dark  colour 
and  the  disgusting  smell.  The  conclusion  was  drawn 
and  the  decision  arrived  at  that  this  effluent  must  be 
emptied  into  the  town  sewers,  and  this  was  allowed  on 
the  condition  that  the  liquid  underwent  a  previous  treat- 
ment with  lime  or  other  chemicals,  and  was  thoroughly 
neutralised,  so  as  to  render  the  ligno-sulphites  harmless. 
The  acid  present  was  not  to  exceed  0-00  per  cent.,  and 
the  water  was  to  be  cooled  down  in  large  tanks  at  the 
factory  before  admission  to  the  sewers. 

Blotting  paper  from  peat  fibre.     Paper  and   Pulp,   Dec, 
1908.     [T.R.I 

Many  attempts  to  make  superior  papers  from  peat  fibre 
have  failed,  owing  to  its  brittleness  and  the  impossibility 
of  bleaching  it.  The  fibre,  however,  should  form  an  excel- 
lent material  for  making  blotting  paper,  owing  to  its  high 
absorbency.  The  old  fibre,  being  very  fragile,  should  be 
mixed  in  suitable  proportions  with  the  fibre  from  the  moss  ; 
these  latter  fibres  can,  moreover,  be  bleached  if  necessary. 
The  washings  from  the  fibre  may  be  utilised  as  fuel, 
especially  when  formed  into  briquettes  with  some  cheap 
inflammable  substance. 

Patents. 

Paper  or  other  material ;  Machine  for  coating .     G.  N. 

Pifer,     Cleveland,     Ohio,     U.S.A.     Eng.     Pat,     28,756, 
Dec.  31,  1907. 

The  machine  for  coating  paper,  particularly  with  photo- 
graphic emulsions,  is  constructed  in  such  a  way  that  the 
paper  itself  forms  the  constantly  moving  bottom  of  a 
trough  containing  the  coating  medium.  The  web  of 
paper  passes  over  a  feed-drum,  and  a  delivery  drum, 
so  that  the  loop  of  paper  between  the  two  drums  forms  a 
trough.  The  ends  of  the  trough  are  closed  by  rotating 
discs,  against  which  the  edges  of  the  paper  air  pressed 
by  endless  guide-bands.  The  quantity  of  coating  applied 
to  the  paper  depends  on  the  fluidity  of  the  composition, 
and  the  speed  of  the  paper.  The  movement  of  the  paper 
provides  a  constant  agitation  of  the  coating  material, 
and  this  is  kept  at  a  uniform  temperature  either  by  means 
of  a  hot  water  box  immersed  in  the  emulsion  or  by  an 
external  hot  water  box  on  the  under  side  of  the  paper. 
If  the  coating  is  to  be  applied  in  strips,  intermediate  discs 
or  cylinders  are  arranged   between  the  two  end  discs. 

—J.  F.   B. 

Wood  pulp;   Preparation  of .     C.  G.  Schwalbe.     Gar. 

Pat.  204,460,  dune  II,  1907. 
The  wood  is  ground  as  finely  as  possible  and  then  treated 
with  gases  containing  oxides  of  nitrogen,  until  these  are 


no  longer  absorbed.  After  standing  for  about  3  hours, 
the  treated  wocd  is  introduced  into  a  2  per  cent,  solution 
of  caustic  soda.  On  boiling,  the  wocd  is  rapidly  dis- 
integrated to  a  fibrous  pulp.  The  waste  liquor  is  pre- 
cipitated with  milk  of  lime,  the  calcium  oxalate  filtered 
off,  and  the  solution  used  over  again. — A.  S. 

Lignin,   cellulose,   etc.  ;    Horizontal  centrifugal  separating 

machine  for .     P.  Priem,  Heidenheim  on  the  Brenz, 

Germany.     U.S.  Pat.  897,144,  Aug.  25,  1908. 


A  horizontal  type  of  centrifugal  strainer  for  mechanical 
wood  and  other  pulps  is  described  (see  fig.).  This  consists 
of  a  horizontal  perforated  separator-drum,  d,  in  which 
is  a  propeller,  b,  rotating  on  the  shaft,  a.  The  crude 
pulp  enters  the  apparatus  at  k,  and  is  distributed  by  a 
special  distributing  arrangement,  c,  through  the  holes,  I. 
The  distributor  is  so  constructed  that  the  hydrostatic 
pressure  is  equal  in  all  parts,  and  equal  quantities  of  pulp 
are  discharged  uniformly  from  all  the  holes  in  all  directions. 
The  blades  of  the  propeller  are  cut  away  as  to  make 
room  for  the  pulp  distributor.  The  latter  may  lie  either 
in  the  axis  of  the  propeller  shaft,  as  shown,  or  else  eccen- 
trically. The  pulp  discharged  from  the  holes  of  the  dis- 
tributor is  struck  violently  in  a  direction  at  right  angles 
to  that  of  the  jets  and  is  thrown  in  a  fine  spray  against 
the  sieve,  d.  The  strained  pulp  is  collected  in  the  space,  /, 
and  Hows  away,  whilst  the  coarse  particles  are  discharged 
from  the  drum  by  the  channel,  n. — J.  F.  B. 

Cellulose    compounds    [Impervious    plastic    composition]  ; 

Method   of   producing .     J.    Kitsee,    Philadelphia, 

Pa.     U.S.  Pat.  900,744,  Oct.  13,  1908. 

Nitrocellulose  is  gelatinised,  preferably  by  distilling 
on  to  it  the  vapours  of  a  solvent ;  it  is  then  mixed  with 
resin,  preferably  Burgundy  pitch,  also  dissolved  in  a 
solvent.  "  Asbestos  flour "  is  dehydrated  by  boiling 
with  an  equal  weight  of  castor  oil  and  the  paste  is  incor- 
porated with  melted  sulphur  and  ammonium  phosphate. 
This  mixture  is  then  milled  with  the  nitrocellulose  mixture 
until  a  homogeneous  mass  is  obtained  ;  this  is  rolled  into 
sheets  or  moulded  into  jars,  etc.,  and  the  solvent  is 
evaporated  at  the  ordinary  temperature.  Finally  the 
articles  are  vulcanised  at   a  temperature  of  150° — 200°  C. 

—J.  F.  B. 

Cellulose   films;    Manufacture,  of .     Soc.   Civile  des 

Pellicules  Nouvelles  pour  Cinematographes  et  autres 
Usages.  Fourth  Addition,  dated  Aug.  31,  1907,  to 
Fr.  Pat,  384,111,  Jan.  25,  1907  (this  J..  1908,  471). 
Films  ol  cellulose  are  liable  to  "'cockle*'  during  drying; 
this  is  prevented  by  clamping  tile  edges  of  the  moist 
sheet  on  a  frame  or  table.  The  di  ied  films  may  be 
varnished  and  printed.  Films  may  be  joined  together 
by  stitching,  and  afterwards  cementing  the  stitches  by 
a,   suitable    varnish.      .).   I1'.    B. 

Celluloid;    Process  for  preparing  masses  resembling . 

I:.  Szelinski.     Ger.  Pat.  202,720,  Dec.  28,  1907. 

THH  compounds  obtained  by  the  action  of  organo- 
magnesium    OOmpOUnds    On    hydro-aromatic,    unsaturated 
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ketones  {e.g..  earvone.  pnleaone,  oyolohexenone)  are 
worked  up  with  nitro-  or  aeet  vl-cellulose.  with  or  without 
camphor  or  camphor  substitutes,  in  presence  of  suitable 
solvents,  to  form  products  resembling  celluloid.  For 
example.  UK^  parts  of  acetylcellulose  arc  heated  for  some 
hours  with  a  solution  of  55  parts  of  benayldihydrocarvone 
in  acetone  and  chloroform  or  alcohol,  and  the  solvent  is 
removed.— T.  F.  B. 

Cellula<e  ,-    Method  of  eliminating  copper  from  coagulated 

.     E.  Crumiere,  Paris.     U.S.  Pat,  904,684,  Nov.  24, 

1008. 

See  Ft.  Pat.  375,827  of  1907  ;  this  J.,  1907,  922— T.  F.  B. 

Wood  ;    Process  of  treating to  produce  ter penes  and 

tcood  pulp.     U.S.  Pat,  903,859.     See  XIHi?. 


XX.— FINE     CHEMICALS,     ALKALOIDS, 
ESSENTIAL  OILS.  &  EXTRACTS. 

Corydalis  cava  ;  Alkaloids  of  the  tubers  of  — — .  E. 
Schmidt.     Arch.      Pharm.,      190S,     246,     575—582. 

As  protopiae  has  been  found  amongst  the  alkaloids  of 
Corydalis  ambig"a  (this  J.,  1908,  873).  the  author  has 
examined  the  tubers  of  Corydalis  cava  for  the  same 
alkaloid,  but  without  success.  This  alkaloid  is  also  not 
present  in  the  leaves  or  seeds.  The  following  alkaloids 
were  found  to  be  present  in  the  tubers  : — Bulbocapnine, 
dehydrocorydaline.   and   corytuberine. — F.  Shdn. 

Hemlock    (Conium    maculatum) ;     Physiological   action   of 

the  alkaloids  of .     J.  M.  Albahary  and  K.  Loftier. 

Compt.  rend.,  1908,  147,  996—999. 

A  study  of  the  physiological  action  of  the  hemlock 
alkaloids,  showed  that  conhydrine  and  pseudozonhydrine 
produced  similar  effects,  differing  only  in  intensity, 
namely,  lowering  of  the  temperature  and  paralysis  of  the 
lower  extremities.  The  alkaloid,  ^-.coniceine,  obtained 
by  the  removal  of  the  elements  of  water  from  conhydrine 
is  very  toxic,  producing  paralysis  of  the  lower  extremities 
and  subsequently  death.  pseudoConice'me  produces  the 
same  effects  only  in  a  less  degree.  rf-Conicine  and  Z-conicine 
are  similar  to  each  other  in  their  action  and  are  toxic, 
and  like  results  were  obtained  with  pseudoccmic'me,  a 
base  produced  by  the  reduction  of  psewdoconhydrine. 
All  these  substances  produce  a  lowering  of  the  body- 
temperature.  The  authors  conclude  that  the  introduction 
of  a  double-bond  increases  the  physiological  effect, 
whilst  the  introduction  of  a  hydroxyl-grouping  diminishes 
the  activity. — F.  Shdn. 

Meteloidine  :  a  new  solanaceous  alkaloid.  F.  L.  Pyman 
and  W.  C.  Reynolds.  Chem.  Soc.  Proc,  1908,  24, 
234. 

Datura  meteloides  yields  04  per  cent,  of  total  alkaloid, 
from  which  0-13  per  cent,  of  hyoscine,  0-03  per  cent. 
of  atropine,  and  0-07  per  cent,  of  a  new  alkaloid,  meteloidine, 
have  been  obtained.  Meteloidine,  C13H2104N,  crystallises 
in  tabular  needles,  melting  at  141 — 142°  C.  The  hvdro- 
bromide,  C13H2104N,HBr,2H20  (needles,  m.p.  250°), 
aurichloride,  C13H2104XHAuCl4,£H20  (hexagonal  plates, 
m.p.  149  —  150°),  and  picrate  (hexagonal  plates, 
m.p.  177 — 180'")  of  the  alkaloid  have  been  prepared. 
The  alkaloid  is  optically  inactive,  and  has  no  marked 
physiological  action.  It  is  readily  hydrolysed  by  hot 
aqueous  barium  hydroxide,  with  the  formation  of  tiglic 
acid  and  a  new  base,  teloidine,  according  to  the  equation  : 
C13H2104N  +  H20  =  CsH802  +  C8H1S03N.  Teloidine 
crystallises  from  moist  acetone  in  needles,  which  contain 
one  molecule  of  water  of  crystallisation,  and,  after  drying 
at  120°,  melts  at  168—169°  C.  It  forms  crystalline  salts, 
of  which  the  hydrochloride,  C8H,503N,HC1  (prisms,  m.p. 
above  300'),  hydrobromide,  C8H1503N,HBr  (hexagonal 
plates,  m.p.  295c),  and  aurichloride,  (hexagonal  plates,  m.p. 
225°)  C'8H]jO?.N,HAuCl4,2-H20  have  been  characterised. 
Attention  is  drawn  to  the  similarity  of  the  properties 
of  teloidine  with  those  of  tropine  and  oscine. 


llkaloids  ;    Affinity  of  certain, for  hydrochloric  acid. 

\.  B.  Veley.  Chem.  Soc.  Proc,  1908,  24,  234—235. 
Determinations  have  been  made  of  the  affinity  values 
of  the  nitrogen  atoms  or  amino-groups  of  certain  alkaloids, 
which,  although  containing  more  than  one  atomic 
proportion  of  nitrogen,  yet  form  stable  combinations 
with  one  molecular  proportion  of  hydrogen  chloride, 
the  dihydroehlorides  being  produced  only  under  special 
conditions,  or  not,  as  yet,  having  been  obtained.  It  was 
shown  by  the  application  of  the  methyl-orange  method 
that  in  all  cases  the  affinity  values  of  those  amino-groups 
are  of  a  widely  different  order.  In  the  case  of  the  cinchona 
alkaloids,  the  affinity  value  of  one  amino-group  is  rather 
less  than  that  of  a  hydropyridine,  whilst  that  of  the 
other  is  rather  lower  than  that  of  quinoline.  These 
results  are  in  accordance  with  the  accepted  constitution 
of  these  alkaloids  and  the  thermo-neutrality  values 
obtained  by  addition  of  one  and  two  molecular  proportions 
of  hydrogen  chloride  respectively.  In  the  case  of 
pilocarpine,  the  value  of  one  grouping  is  intermediate 
between  that  of  ammonia  and  the  limit  value  of  the 
methyl-orange  method,  whilst  that  of  the  other  is  equal 
to  those  of  true  amphoteric  electrolytes.  A  methyl- 
glyoxaline  was  examined  on  account  of  the  relationship 
of  pilocarpine  to  these  compounds  ;  the  value  of  the  two 
amino-groups  and  its  general  behaviour  correspond  with 
a  diamino-base  of  the  type  of  hydrazine.  Of  the  Nuz 
vomica  alkaloids,  strychnine  and  brucine  were  examined  ; 
in  both  cases,  the  affinity  value  of  one  amino-group  was 
heyond  the  limit  value  of  the  methyl- orange  method, 
whilst  that  of  the  other  corresponded  with  the  betaines, 
which  is  in  accordance  with  the  views  held  regarding 
their   constitution. 

Saponin  from  fruit  shells  of  Nephelium  lappaceum.  J. 
Dekker.  Pharm.  Weekblad,  1908,  45,  1156.  Apoth.- 
Zeit.,  1908,  23,  850. 

The  dry,  powdered  material  was  macerated  three  or  four 
times,  at  the  ordinary  temperature,  with  60  per  cent, 
alcohol.  The  dark  red  extract  was  treated  with  magnesia, 
added  a  little  at  a  time,  with  thorough  agitation, 
until  the  solution  showed  a  greenish  colour.  The  filtered 
solution  was  then  evaporated  to  dryness,  and  the  residue 
dissolved  in  methyl  alcohol.  The  filtered  methyl  alcohol 
solution  gave  a  precipitate  on  adding  ethyl  acetate.  This 
was  removed,  and  the  filtrate  evaporated  to  dryness. 
The  residue  was  again  dissolved  in  methyl  alcohol,  and  the 
crude  saponin  precipitated  by  the  addition  of  ether. 
Nephelium-saponin  is  toxic,  has  an  acrid  taste,  and 
dissolves  in  sulphtiric  acid  with  a  yellow  colour,  changing 
to  purple,  then  forming  a  purple  precipitate.  When  a 
solution  of  the  saponin  in  glacial  acetic  acid  is  floated 
on  strong  sulphuric  acid,  a  brown  ring  is  formed.  The 
products  of  hydrolysis  by  boiling  with  dilute  acids  are  a 
white  crystalline  precipitate  and  a  soluble  reducing 
substance. — J.  O.  B. 

Saponin  from  leaves  of  Polyseias  nodosa.  Van  der  Haar. 
Pharm.  Weekblad,  1908.  [40] ;  Pharm.  Zeit,,  1908,  53, 
900. 

This  saponin  has  the  formula,  C25H4,O10.  On  hydrolysis 
with  mineral  acids  it  yields  sapogenin,  together  with 
Z-arabinose  and  rf-glucose  in  equimolecular  proportions. 
This  is  the  first  recorded  instance  of  an  arabinose  occurring 
among  the  decomposition  products  of  a  saponin  and 
indicates  a  connection  between  the  saponins  and  gums. 

—J.  O.  B. 

"  Oleuropein  "    from    olive    leaves ;       Some    observations 

regarding .     F.  B.  Power  and  F.  Tutin.      Pharm. 

J.,  1908,  81,  714—715. 

Bourquelot  and  Vintilesco  (this  J.,  1908,  1038)  claim  to 
have  isolated  a  relatively  pure  glucoside,  "  oleuropein," 
from  the  leaves  and  young  fruit  of  the  olive  tree.  The 
authors  have  repeated  this  work,  and  further  subjected 
the  glucosidal  substance  so  obtained  to  different  fractiona- 
tion processes.  The  results  show  that  "  oleuropein  "  is 
not  an  individual  substance,  but  a  very  complex  mixture 
of  amorphous  products.     (See  also  this  J.,  1908,  640,  641.) 

— A.  S. 
D  2 
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Carbamino  reaction  ;  Applicability  of  the .     H.  Lieber- 

mann.     Z.  physiol.   Chem.    1908,  58,  84—91. 

Organic  nitrogen  compounds  of  the  aromatic  series, 
and  containing  nitrogen  in  the  nucleus,  are  treated 
in  the  following  way.  The  substance  is  dissolved  in 
water  and  a  little  phenolphthalein  added.  Milk  of  lime 
is  next  added  and  carbon  dioxide  passed  through  till 
the  liquid  is  no  longer  alkaline,  the  temperature  being 
kept  at  4°  C.  These  operations  are  repeated.  Excess 
of  milk  of  lime  is  now  added,  the  liquid  shaken  and  filtered. 
The  clear  filtrate  is  diluted  with  freshly  boiled  water, 
placed  in  a  flask  fitted  with  a  soda-lime  tube,  and  allowed 
to  stand  for  20  hours  at  20°  C.  During  this  time  the  calcium 
carbaminate  decomposes  into  calcium  carbonate.  The 
precipitate  is  collected  and  weighed,  and  the  amount 
of  nitrogen  in  the  filtrate  determined  by  Kjcldahl's 
method.  From  these  results  the  ratio  CO... :  N  is  deter- 
mined, and  is  as  follows  for  these  substances :  — 
piperazine,  1  :  0-95  ;  piperidine,  1  :  0-93  ;  coniine,  1  :  1-56  ; 
tetrahydroquinoline,  1  :  4-07  ;  tryptophan,  1  :  1-55  ; 
glucosamine,  1  :  0-99  ;    taurine,  1  :  0-93. — F.  Shdn. 

Geranium    oil.      Bull.    Imp.    Inst.,    1908,    6,    295—300. 

The  article  deals  with  the  production,  constituents,  and 
chemical  and  physical  characters  of  rose  geranium  oil, 
and  with  the  cultivation  of  the  plant.  The  plants  are 
cultivated  in  France,  Reunion  Island,  Algeria,  Spain, 
and  also  on  a  smaller  scale  in  Austria  and  Central  Germany. 
At  the  present  time,  Algeria  stands  first  and  Reunion 
Island  second  with  respect  to  the  production  of  the  oil. 
The  exports  from  these  two  sources  for  the  past  three 
and  two  years  respectively  are  shown  in  the  following 
table  : — 


Algeria. 

Reunion  Island. 

1905 

1907 

cwt. 

1035 

1075 

761 

cwt. 

623 
615 

The  Spanish  oil  commands  the  highest  price,  and  the 
French  and  Algerian  oils  stand  next ;  the  Reunion  oil 
is  of  somewhat  lower  value.  The  cultivation  of  Pelar- 
gonium odoratissimum  is  being  carried  on  experimentally 
in  Cyprus. — A.  S. 

The  saponin   and   cholesterol  series  ;•  Compounds  of . 

Relations  between  poison  and  antidote  in  the  case  of 
these  compounds.  A.  Windaus.  Z.  Elektroehem.,  1908, 
14,  783.  . 
It  was  already  known  that  cholesterol  is  an  antidote  for 
saponins,  but  no  well-defined  compounds  of  these  two 
classes  of  substances  were  known.  The  author  has  found 
that  on  mixing  dilute  alcoholic  solutions  of  cholesterol 
and  digitonin,  a  crystalline  compound  is  obtained,  con- 
taining equimolecular  proportions  of  the  two  constituents. 
The  same  compound  was  obtained  by  crystallising  the 
flocculent  precipitate  obtained  on  mixing  colloidal 
solutions  of  the  two  substances ;  this  precipitate  has 
hitherto  been  looked  upon  as  an  "  adsorption-compound." 
The  new  compound  is  only  very  slightly  soluble  in  alcohol, 
and  the  dissolved  portion  is  only  very  slightly  dissociated 
into  its  components.  Acetic  anhydride  removes  the 
cholesterol  from  the  compound  in  the  form  of  eholesteryl 
acetate.  Other  saponins  yield  similar  compounds  with 
cholesterol,  some  of  which  are  more  readily  dissociated 
than  the  digitonin  com  pound.  The  degree  of  action  of 
cholesterol  as  an  antidote  on  various  heart-poisons  is  in 
direct  relation  to  the  degree  of  dissociation  of  the  double 
compounds  produced.  Therefore  the  siponin-cholcstcrol 
reaction,  which  according  to  some  writers  is  analogouB 
to  the  toxin-antitoxin  reactions,  consists  of  a  state  of 
equilibrium  between  the  double-compound  and  its  com- 
ponents.— E.  F. 

Diazoanlipyrine-dimethylamine.     F.  Stolz.     Ber.,  1908,  41. 

.3849—3854. 
Aminoantipyrine   was   dissolved    in   dilute  hydrochloric 
acid,    and    diazotised    with    sodium    nitrite.     The    diazo- 


solution  was  allowed  to  flow  into  an  ice-cold  aqueous 
solution  of  dimethylamine,  care  being  taken  that  the 
liquid  always  remained  alkaline.  On  adding  excess  of 
common  salt,  diazoantipyrine-dimeth37lamine,  C13H17ON5, 
separated.  This  substance  crystallises  from  benzene  in 
brownish -yellow  leaflets,  which  melt  at  107°  C.  when 
heated  rapidly,  and  at  110° — 112°  C.  when  heated  slowly. 
It  is  soluble  in  alcohol  and  dilute  acids,  and  is  precipitated 
from  the  latter  by  the  addition  of  ammonia  and  common 
salt.  When  heated  above  its  melting-point,  or  boiled  in 
xylene,  it  loses  dimethylamine  and  passes  into  phenyl- 
methylpyrazopyrazolone,  CnH10ON4.  Diazoantipyrine- 
diethylamine  forms  light-brown  prisms  melting  at  111° — 
112°  C.  :  it  also  passes  into  phenylmethylpyrazopyrazolone 
on  heating.  This  pyrazopyrazolone  crystallises  from 
50  per  cent,  alcohol  in  orange-coloured  crystals  and  melts 
at  173°  C.  It  is  hardly  soluble  in  water,  but  dissolves  in 
concentrated  hydrochloric  acid  and  in  sodium  hydroxide 
solution.     The  acetyl  derivative  melts  at  202°— 203°  C. 

— F.  Shdn. 

Bismuth    carbonate    and    oxalate.       L.     Vanino    and    E. 
Zumbusch,  Ber.,  1908,  41,  3994—3999. 

Bismuth  nitrate  and  mannitol  are  rubbed  together  in 
equivalent  proportions,  when  a  mass  is  obtained  which 
dissolves  in  water  to  form  a  clear  liquid.  This  aqueous 
solution  is  cooled  to  0°  C.  and  treated  with  an  equivalent 
amount  of  potassium  carbonate  dissolved  in  a  small 
quantity  of  water.  The  precipitate  is  collected,  washed 
with  water  and  alcohol,  and  dried.  The  substance  thus 
obtained  has  the  composition  (BiO)2C03.  The  same 
compound  is  produced  when  a  hot  bismuth -mannitol 
solution  is  precipitated  with  ammonium  carbonate.  Bis- 
muth oxalate,  Bi2(C204)s,  is  prepared  by  adding  the 
calculated  amount  of  oxalic  acid  to  the  bismuth-mannitol 
solution  heated  to  25°  C.  or  65°  O,  and  washing  the  pre- 
cipitate with  water,  alcohol,  and  ether.  The  basic  oxalate, 
Bi(0H)C204,  is  prepared  in  a  similar  way  but  using  less 
oxalic  acid. — F.  Shdn. 

Phytosterol  from  African  rubber.    N.H.Cohen.    SeeXHTC. 

Indicator  highly  sensitive  to  alkalis.     E.  Rupp  and  R.  Loose. 
See  XXIII. 

Patents. 

Lymph   for   preventative   and  curatwc   purposes  ;    Manu- 
facture of .     S.  Krafft,  Mimchen,  Germany.     Eng. 

Pat.  13,210,  June  20.  1908.  Under  Int.  Conv.,  June  29, 
1907. 
Cultures  or  triturations  of  bacteria,  e.g.,  of  swine  fever, 
hog-cholera,  or  septiccemia,  are  treated  with  heavy  metals 
in  the  form  of  powder  or  granules  at  the  temperature 
most  favourable  to  the  growth  of  the  bacteria.  After 
several  hours'  contact,  glycerol  and  phenol  are  added, 
and  the  liquid  is  filtered.  The  metal  employed  is  pre- 
ferably one  of  which  the  soluble  salts  are  not  poisonous 
to  the  animal  to  be  treated.  The  quantity  of  metal  used 
varies  with  the  conditions :  generally  for  500  c.c.  of 
culture  liquid,  7-5  grms.  of  zinc  or  copper,  10  grms.  of 
tin,  or  5-5  grms.  of  silver  are  sufficient.— J.  F.  B. 

Formic  esters  of  borneol  and  isoborneol ;    Preparation  of 

and  of  borneol  and  camphor.     O.  L.  A.   Dubosc. 

Second    Addition,   dated   June    19,    1908,    to   Fr.    Pat, 
370,293,  Oct.  0,  1906  (this  J,  1907,  278  ;    1908,  296). 

Only  the  solid  hydrochloride  of  pincne  is  useful  for  the 
manufacture  of  borneol  and  camphor.  This  hydrochloride 
is  quito  insoluble  in  formic  acid,  and  since  the  formic 
esters  are  liquids,  the  disappearance  of  all  traces  of  the 
suspended  pinene  hydrochloride  sorves  as  an  indication 
of  the  end  of  the  reaction.  The  formic  esters  produced, 
though  liquid,  are  likewise  insoluble  in  tho  formic  acid 
medium,  and  may  be  separated  by  simple  decantation 
from  the  excess  of  formic  acid  used  in  the  reaction. — J.  F.  B. 

Camphor  ;    Process  for  converting  borneols  and  isoborneols 

into .     G.    Austcrwcil.     Fr.   Pat,   392,011,  July  4, 

1908.     Under  Int.  Conv..  May  13,  1908. 

Borneols  or  iso-borncols  aro  readily  oxidised  to  camphor 
by   heating,   undor  a  reflux   condenser,   with   nitric   acid 
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(.37" — 40°  B.)  in  presence  of  small  quantities  of  vanadio 
acid  or  a  vanadate,  a  current  of  air  or  oxygen  being  passed 
through  the  liquid  during  the  process.  It  is  stated  that 
the  temperature  and  the  amount  of  air  used  can  bo  so 
adjusted  that  the  atmospheric  oxygen  aets  as  the  oxidising 
agent,  all  nitric  arid  reduced  being  re-oxidised  by  the 
vanadic  acid.  Vanadjc  acid  may  also  be  used  as  catalvser 
in  the  electrolytic  oxidation  of  borneol  or  i'.so-borneol. 

— T.  F.  B. 

lodo-fatty  acids  I     Process  for  preparing  stable  esters  and 

is  of  high  molecular free  from  chlorine.      J.   1). 

Kiedel  A.-G.     Ger.  Pat.  202,790,  June  14.  1905. 

Fats  or  other  esters  of  high-molecular,  unsaturated  fatty 
acids,  or  their  salts,  are  converted  into  the  corresponding 
iodo-compounds  by  treatment  with  iodine  and  water, 
in  presence  of  substances  which  form  hypoiodous  acid 
with  iodine  and  water. — T.  P.  I>. 

Dmetki/lamitio-l-phenyl-2.3-dimethyl'5-pyrazolone ;  Process 

for  preparing .     Soc   Chim.   de  l'Avanchet.     Ger. 

Pat.  203.753.  Dec.  3.  1907. 

The  amino  group  of  1 -phenyl -2. 3-dimcthyl-4-amino-5- 
pyrazolone  is  converted  into  a  dimethylamino  group  by 
heating  it  with  nitrosodimethylamine  in  an  autoclave 
or  in  an  open  vessel.  The  reaction  proceeds  according  to 
the  equations : — 

C'nHnXoO.NH,  +  X0.X(CH3)o  = 

CnHnX2O.X :  X.X(CH3)2  +  H20. 

CuHuN20.N  :  X.X(CH3)2  =  C11H11X2O.X(CH3)2  +  X2. 

— t~  f.  b. 

Oxidation  of  organic  compounds  by  means  of  oxygen  or  air 

in  presence  of  coal,  lignite,  or  peat ;     Process  for . 

M.    Dennstedt    and    F.    Hassler.     Ger.    Pat.    203,848, 
Feb.  24,  1907. 

This  process,  which  is  applicable  to  the  oxidation  of 
alcohols  and  hydrocarbons,  and  especially  to  borneol 
and  fsobomeol,  is  carried  out  by  oxidising  the  substance 
with  air  or  oxygen,  at  a  temperature  of  150° — 300°  C, 
in  presence  of  coal,  lignite,  or  peat ;  the  addition  of 
ferric  oxide  increases  the  catalytic  action  of  the  carbon- 
aceous substance.  A  preliminary  heating  and  treatment 
of  the  contact  substance  with  air  ma\  be  given. — T.  F.  B. 

Santali/l  lialides  ;  Process  for  preparing .     Farbenfabr. 

vorm.  F.  Bayer  und  Co.     Ger.  Pat.  203,849,  March  17, 
1907. 

Santalol  or  sandal-wood  oil  is  treated  with  halogen 
compounds,  such  as  those  of  phosphorus,  which  will 
replace  hydroxyl  groups  by  halogens  (the  use  of  the 
halogen  acids  is  excepted) :  santalyl  halides  are  also 
obtained  by  treating  santalol  with  carbonyl  halides, 
such  as  phosgene,  in  presence  of  bases,  or  by  heating 
santalol-halogen  carbonates.  If  santalol  is  heated  with 
hydrochloric  acid,  a  small  amount  of  santalyl  chloride  is 
formed,  but  the  greater  part  of  the  substance  is  resinified. 

— T.  F.  B. 

Alkylthiosalicylic    acids    and   their    esters ';       Process    for 

preparing .     Farbwerke  vorm.  Meister,  Lucius,  und 

Briining.     Ger.  Pat.  203,882,  Aug.  23,  1906. 

Alkylthiosalicylic  esters  are  obtained  by  the  action 
of  dialkyl  sulphates  on  thiosalicylic  acid  in  the  cold, 
in  alkaline  solution,  whilst  alkylthiosalicylic  acids  result 
when  alkylsulphuric  acids  are  heated  with  thiosalicylic 
acid  in  alkaline  solution. — T.  F.  B. 

I'utitphcna ;    Manufacture  of .     Dr.  Schmitz  und  Co., 

Diisseldorf,  Germany.     Eng.  Pat  25,453,  Xov.  16,  1907. 
Under  Int.  Con  v.,  Dec.  8,  1906. 

See  Fr.  Pat.  384,955  of  1907  ;  this  J.,  1908,  522.— T.  F.  B. 

Cantharidinic     acid     derivatives     containing     iodine     and 

mercury  ;   Process  for  the  production  of .     A.  Klein, 

Berlin.'    Eng.  Pat.  25,458,  Xov.  16,  1907. 

See  Ger.  Pat.  193,219  of  1906  ;  this  J.,  1908,  713.— T.  F.  B. 


Cream  of  tartar  :    Manufacture  of .     G.  Tassopoulos. 

Ft.   Pat.  31)2.273,  July  11,  1908. 
Sbb  Eng.  Fat.  lt>,017  of  1907  ;  this  J.,  1908,876.— T.  F.  B. 


XXI.- PHOTOGRAPHIC     MATERIALS    AND 
PROCESSES. 

Patents. 

Photographic  or  blue  print  paper  and  the  like ';    Method 

of   producing    paper   to   be   used   as .     M.    Roth, 

Elberfeld,  Germany.     Eng.  Pat.  26,445,  Xov.  29,  1907. 

See  Fr.  Pat.  384,327  of  1907  ;  this  J.,  1908,  471.— T.  F.  B. 

Photographic  dry  plates.  Bremer  Trockenplattenfabrik 
B.  Klatte.  Bremen,  Germany.  Eng.  Pat.  11,341, 
May  25,   1908.     Under  Int.  Con  v.,  Feb.  22,   1908. 

SEEFr.  Pat.  390,572  of  1908  ;  this  J.,  1908,  1178.— T.  F.  B. 

Paper    or    other    material  ;     Machine    for    coating    . 

Eng.  Pat.  28,756.     See  XIX. 

XXII.— EXPLOSIVES,  MATCHES,  &c. 

Patents. 


Volatile  solvents  ;    Recovery  of  ■ 
See  I. 


Eng.  Pat.   23,£ 


Nitrated  explosives  ;   Process  for  preventing  the  spontaneous 

explosion  of .     J.  C.  E.  Bouchaud-Praceiq,  Paris. 

Eng.  Pat.  10,129,  May  9,  1908.  Under  Int.  Conv., 
May   10,    1907. 

See  Fr.  Pat.  387,612  of  1907  ;  this  J.,  1908,  877.— T.  F.  B. 

Nitrated  explosives ;  Warning  protector  against  the 
spontaneous  explosion  of .  J.  C.  E.  Bouchaud- 
Praceiq,  Paris.  Eng.  Pat.  10,965,  May  20,  1908. 
Under  Int.  Conv.,  May  22,  1907. 

See  Fr.  Pat.  388,142  of  1907  ;  this  J.,  1908,  961.— T.  F.  B. 

Powder;    Smokeless  — .     A.   T.    Cocking,   Four  Oaks, 

near  Birmingham.     U.S.  Pat.  903,958,  Xov.  17,  1908. 
See  Eng.  Pat.  15,564  of  1905  ;  this  J.,  1906,  497.— T.  F.  B. 

Detonator  casings ;  Charge  for .    L.  Wohler,  Karlsruhe, 

Germany.     U.S.    Pat,    904,289,   Xov.    17,    1908. 
See  Ger.  Pat.  196,824  of  1907;  this  J.,  1908,593.— T.  F.  B. 

Blasting    composition.     W.     Eberle.     Fr.     Pat.     392,378, 

July  17,  1908. 
See  Eng.  Pat.  15,195^of  1908;  this  J.,  1908, 1000.—  T.  F.  B. 

Solvent  used  in  the  manufacture  of  explosives  :   Apparatus 

for  distilling  off  and  recovering  the .     W.  Xikolsky, 

St.    Petersburg.     U.S.    Pat.    904,636,    Xov.    24,    1908. 

See  Eng.  Pat.  3661  of  1906 ;   this  J.,  1906,  868.— T.  F.  B. 


XXIII.— ANALYTICAL    CHEMISTRY. 

IN  ORG  A  NIC—QVANTITA  TI VE. 

Indicator  highly  sensitive  to  alkalis,  for  use  with  hundredth- 
normal  solutions.  E.  Rupp  and  R.  Loose.  Ber.,  1908, 
41,  3905—3908. ' 
The  indicator  used  by  the  authors  is  p-dimethylamino- 
azobenzene-o-carboxylic  acid,  and  is  styled  by  them 
"  methyl  red."  It  is  prepared  by  diazotising  o-amino- 
benzoic  acid,  and  treating  the  product  with  dimethylaniline. 
"  Methyl  red  "  is  almost  insoluble  in  water,  and  moderately 
soluble  in  alcohol.  A  02  per  cent?  solution  in  alcohol  is 
used  for  the  titrations.  It  is  faintly  yellow  in  alkaline 
and  neutral  solutions,  and  violet-red  in  acid  solutions. 
This  indicator  can  be  used  to  titrate  ammonia  even  in 
N/\Q0  solution,  also  for  certain  alkaloids,  such  as  quinine. 

— F.  Shdn. 
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Potassium  :     Determination  of as  phosphomolybdate. 

A.  Sohlicht.     Chem.-Zeit.,  1908,  32,  1125—1126,  1138— 
1140. 

Under  proper  conditions  the  proportion  of  potassium 
phosphomolybdate  obtained  by  the  action  of  phospho- 
molvbdic  acid  on  potassium  sulphate  is  so  constant  that 
the  method  may  be  used  for  the  determination  of  potassium. 
The  mixture  of  potassium  salt  and  phosphomolybdic  acid 
(at  least  10  c.c.  of  the  reagent  for  0-1  grm.  of  potassium 
sulphate)  is  evaporated  to  dryness,  and  the  residue 
washed  by  adding  a  quantity  of  boiling  5  per  cent, 
magnesium  sulphate  solution  equal  to  that  of  the  reagent 
used,  and  stirring  for  2 — 3  minutes  during  cooling.  When 
cold,  the  mixture  is  filtered  through  a  Gooch  crucible 
and  the  residue  washed,  three  times  with  5  c.c.  of  5  per 
cent,  magnesium  sulphate  solution  and  three  times  with 
5  c.c.  of  5  per  cent,  ammonium  nitrate  solution  ;  it  is 
then  gently  ignited,  or  washed  with  alcohol  and  ether 
and  weighed  without  ignition.  0-1  grm.  of  potassium 
sulphate  gives  0-8071  grm.  of  dried  residue,  or  0-7860  grm. 
after  ignition.  The  reagent  is  made  as  follows  : — 100  grms. 
of  molybdic  acid  are  dissolved  in  sodium  carbonate 
solution  (230  grms.  of  crystallised  sodium  carbonate), 
the  solution  is  evaporated  to  dryness,  and  the  residue 
heated  for  2  hours  at  150°  C.  ;  it  is  then  dissolved  in 
water  and  made  up  to  500  c.c.  Six  grms.  of  magnesium 
pyrophosphate  are  dissolved  in  aqua  regia,  the  solution 
is  evaporated  several  times  with  nitric  acid,  and  the 
residue  taken  up  with  a  little  nitric  acid  and  then  made 
up  to  500  c.c.  with  nitric  acid  (sp.  gr.  1-36).  Into  this 
solution  is  run  the  sodium  molybdate  with  constant 
stirring,  500  c.c.  of  water  are  added,  and  the  solution 
filtered  after  standing  for  2  days. — F.  Sodn. 


ORG  A  NIC— QUA  LIT  AT  I VE. 

Formaldehyde  ;  ■  Formation  of in  solutions  of  cane 

sugar  [sucrose'],  and  its  bearing  on  Hehner's  test  for 
formaldehyde  in  saccharine  mixtures.  R.  A.  Ramsay. 
See  XVII I  A. 

Invert  sugar  in  wine  ;      Detection  of by  means  of 

resorcinol  and  hydrochloric  acid.  A.  Kickton.  See 
XVII. 


ORG  A  X  It '—  QUA  NT  IT  A  TI  VE. 

Malic   acid ;      Determination   of .     E.    Pozzi-Escot. 

Bull.  Soc.  Ohim.  Belg.,  1908,  22,  413—414. 

The  author  states  that  the  method  proposed  by  Cowles 
(this  J.,  1908,  912)  cannot  be  trustworthy,  since  calcium 
acetate  is  insoluble  in  85  per  cent,  alcohol  and  will  be 
precipitated  with  the  malate,  which  itself  is  appreciably 
soluble  in  alcohol  of  this  strength.  He  recommends 
precipitating  the  malic  acid  with  a  saturated  solution  of 
barium  bromide  in  96  per  cent,  or  absolute  alcohol, 
which  has  been  rendered  faintly  ammoniacal.  The  liquid 
containing  the  malic  acid  is  first  concentrated  to  a  syrup 
and  neutralised  ;  precipitation  is  effected  in  presence  of 
a  large  excess  of  alcohol. — A.  S. 

Sugar  in  molasses  fodder  and  in  denatured  sugars  ;    Deter- 
mination of .     L.   Vuaflart.     See  XVI. 

Formaldehyde  in  milk  ;    Colorimelric  method  for  the  deter- 
mination of .     E.   W.   T.   Jones.     See  XVI11A. 

Coffee  ;      The   caffeine- content   of   unroasted and   a 

modification    of    Juckenack    and    Hilger's    method    for 
determining  caffeine.     R.   Hefelmann.     See  XVI 1 1.1. 

Chocolate ;      Determination   of   jut   in .     A.    Kreutz. 

See  XV1IIA. 

Cnrbamino    reaction ;        Applicability    of    the .       H. 

Liobermann.     See  XX. 


XXIV.— SCIENTIFIC  &   TECHNICAL  NOTES. 

Hydrosols  ;   Precipitation  of by  freezing.     A.  Lotter- 

moser.     Ber.,  1908,  41,  3976—3979. 

Freshly  prepared  hydrosols  containing  considerable 
amounts  of  electrolyte,  such  as  preparations  of  silicic 
acid  and  of  ferric  hydroxide  (by  precipitation  of  ferric 
chloride  solutions  with  a  small  amount  of  ammonia  whilst 
hot)  are  not  precipitated  by  freezing  and  re-melting.  If 
such  hydrosols  are  dialysed,  coagulation  is  produced  by 
freezing,  after  a  certain  degree  of  purity  has  been  obtained  ; 
this  coagulation  is  not  necessarily  complete  at  first,  but 
becomes  so  when  the  amount  of  electrolyte  is  sufficiently 
reduced.  The  author  is  of  opinion  that  it  is  not  the 
amount  of  diminution  of  temperature,  but  the  complete 
crystalline  solidification  of  the  solution  which  determines 
the  precipitation  of  the  colloid  from  the  hydrosol  on 
remelting.  He  has  come  to  this  conclusion  after  studying 
the  behaviour  of  colloidal  gels  on  freezing.  If  the  gel 
of  silicic  acid,  for  instance,  as  obtained  either  from  the 
hydrosol  or  from  sodium  silicate  solution  and  the  right 
amount  of  acid,  is  freed  from  the  greater  portion  of  any 
electrolytes  by  decantation  and  pressed  between  filter- 
paper,  an  apparently  dry  product  is  obtained,  which, 
however,  still  contains  much  water.  If  this  gel  is  now 
kept  for  some  time  in  a  freezing-mixture  of  ice  and  common 
salt,  and  then  brought  to  the  ordinary  temperature,  a 
large  amount  of  aqueous  liquid  separates  and  the  bottom 
of  the  receptacle  is  covered  with  a  magma  of  small, 
glistening  scales,  which  are  seen  under  the  microscope  to 
be  quite  irregular  in  shape.  The  author  believes  that 
these  are  formed  by  the  expansion  of  the  water  on  freezing, 
which  causes  the  small  hollow  cells,  of  which  the  gel  is 
composed,  to  burst ;  the  liberated  particles  of  colloid 
are  then  pressed  into  plates  in  the  interstices  between 
the  ice- crystals.  It  is  suggested  that  these  phenomena 
may  find  analytical  application,  in  the  direction  of  increasing 
the  grain  of  amorphous  precipitates. — E.  F. 

Calcium    sucrate ;     Acetonedicarboxylic    acid    from . 

E.   O.  von  Lippmann.     Ber.,   1908,  41,  3981—3982. 

An  earlier  observation  (Ber.,  1893,  3057)  to  the  effect 
that  calcium  sucrate  may  sometimes  decompose  with 
formation  of  acetonedicarboxylic  acid,  is  confirmed.  A 
flask  containing  pure  tribasic  calcium  sucrate  was  left  to 
stand  for  some  years  ;  on  opening  the  flask,  a  strong 
odour  of  acetone  was  observed,  and,  from  the  material, 
was  isolated  a  crystalline  substance  which  proved  to  be 
the  above-mentioned  acid. — L.  E. 

Patent  Law  Decision. 

Foreign   patents   in   England :    Decisions   under   the   new 
Act.     Times,  Dec.  12,  1908. 

The  decision  of  the  Comptroller-General  in  the  first  two 
applications  for  revocation  of  patents  under  Section  27 
of  the  Patents  and  Designs  Act,  1907,  has  been  delivered. 
The  invention  protected  by  the  patents  was  a  process  of 
manufacturing  thin  imitation  stone  slabs  or  tiles,  the  main 
process  being  that  a  fibrous  material  is  mixed  with  an 
adhesivo  substance,  and  then  operated  upon  by  machines 
used  in  eardboai'd  manufacture.  The  invention  is  in 
operation  in  Germany,  France,  and  Belgium  under  licences 
from  the  grantee,  and  an  exclusive  licence  in  this 
country  was  granted  to  a  Belgian  company  in  June,  1906, 
but  the  process  has  been  carried  on  exclusively  outsido 
tho  United  Kingdom.  The  principal  reasons  given  by  the 
Belgian  company  for  not  carrying  on  the  invention  in  this 
country  were  that  the  company's  factory  in  Belgium 
is  sufficient  to  deal  with  tho  wholo  of  its  trade,  lx)th  in  the 
1'nitcd  Kingdom  and  elsewhere,  and  that  the  production 
of  the  articles  in  the  United  Kingdom  could  not  be  offectod 
as  cheaply  as  is  now  done  abroad  owing  to  the  increased 
cost  both  of  Labour  and  materials.    It  was  also  urged  that 

the  company  bail  inserted  advertisements  in  various  trade 

journals   intimating   that    the   owners  of    the   patents  were 

willing  on  reasonable  terms  to  dispose  of  the  patents  or  to 
enter  into  a  working  arrangement  with  linns  in  Great 
Britain   likely   to  be   interested   in  the  procoss,  and  had 
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eommtmioated  with  various  British  firms  for  the  purpose 
of  granting  lioeaoee  under  the  patents  or  of  selling  t  In- 
latter,  but  that  no  offer  had  boon  received  in  response. 

The  Comptroller-General,  in  his  derision,  stilted  that 
the  men  fact  that  it  would  be  more  profitable  or  con- 
venient to  a  patentee  to  manufacture  abroad  than  in  this 
country  could  not  Ik*  regarded  as  a  satisfactory  reason  for 
not  taking  the  necessary  steps  for  introducing  the  manu- 
facture into  this  country.  On  the  evidence,  he  could  find 
no  inherent  reason  why  the  patented  process  should 
not  be  carried  on  commercially  in  this  country.  It 
appeared  that  there  was  little,  if  any,  difference  in  the 
prices  at  home  and  abroad  of  the  materials  used,  or  in 
the  facilities  for  obtaining  them,  and  if  the  reason  that 
wages  were  lower  in  other  countries  than  in  England 
was  an  insuperable  bar  to  the  introduction  of  the  industry 
to  this  country,  it  was  difficult  to  understand  how  many 
industries  which  were  carried  on  successfully  in  the 
United  Kingdom  continued  to  be  carried  on.  As  to  the 
question  of  the  advertisements  and  offers  to  sell  the  patent 
rights,  he  could  not  regard  the  fact  that  no  answers  were 
received  as  a  satisfactory  reason  for  not  manufacturing 
in  this  country.  It  seemed  impossible  to  hold  that  a 
patentee  could  relieve  himself  from  the  duty  of  manu- 
facturing in  this  country  by  the  mere  insertion  at  any  time 
of  a  few  advertisements  and  the  sending  round  to  manu- 
facturers of  a  few  circulars  to  which  no  replies  were 
received.  The  advertisements  and  offers  in  this  case 
were  of  the  vaguest  description,  and  gave  no  intimation 
of  the  terms  on  which  the  owners  of  the  patents  were 
prepared  to  treat,  beyond  the  statement  that  such  terms 
would  be  reasonable.  Dealing  with  a  suggestion  that 
patentees  who  had  taken  out  their  patents  before  the 
passing  of  the  Act  should  be  treated  with  greater  leniency 
than  those  who  had  since  taken  out  patents,  the  Comp- 
troller-General pointed  out  that  a  year  of  grace  had 
already  been  allowed  under  the  Act,  and  said  that  he 
could  find  nothing  in  the  Act  which  would  justify  him 
in  lengthening  it.  He  therefore  ordered  that  the  patents 
be  revoked  forthwith. 


New   Books. 

Chemiker-Kalendar,  1909.  Ein  Hilfsbuch  fur  Chemiker, 
Physiker,  Mineralogen,  Industrielle,  Pharmazeuten, 
Hiittensma  nner,  u.s.w.  Von  Dr.  Rudolf  Bieder- 
mass.  30'ster  Jahrgang.  In  zwei  Teilen.  Julius 
Springer's  Verlag,  Monbijouplatz  3,  Berlin.  1909. 
Price  M.4.     Bound  in  leather,  M.4.51. 

Part  I. — Arranged  as  a  pocket-book,  strongly  bound  in 
waterproof  cloth.  It  contains  an  almanac  for  lv)09,  together 
with  a  table  of  the  more  frequently  used  atomic  weights 
and  their  multiples.  The  general  text  refers  principally  to 
matters  of  purely  chemical  interest.  I.  Atomic  and 
molecular  weights.  II.  Different  properties  of  chemical 
substances.  III.  Gas  and  vapour  densities.  Specific, 
gravities.  (1)  Alkalis.  (2)  Acids.  (3)  Salts.  (4)  Alco- 
hols, etc.  IV.  Solubility.  V.  Analysis.  VI.  Volumetric 
analysis.  VII.  Electrochemical  analysis.  VIII.  Gas 
analysis.  IX.  Spectrum  analysis.  The  matter  in  these 
various  groups  is  chiefly  composed  of  tables.  A  note-book 
calendar  with  blank  pages  is  arranged  for  the  different 
days  of  the  year.  The  subject-matter,  exclusive  of  the 
calendar  and  the  blank  pages  for  notes,  fills  384  pages. 
A  railway  map  of  Germany  appears  as  an  appendix,  fol- 
lowed by  a  tabular  arrangement  of  the  relative  coinage 
values  of  the  world.  One  side  of  the  external  cover  is 
utilised  as  a  centimetre  scale  measure. 

Part  II. — This  supplementary  volume  is  of  similar  size 
to  the  pocket-book,  but  is  unbound,  and  is  more  directly 
concerned  with  chemical  technology.  It  contains  tables 
relating  to  : — I.  Physics  and  physical  chemistry.  II. 
Mineralogy.  III.  Technical-chemical  analysis  and  investi- 
gation. Besides  the  tabulated  matter,  however,  there  are 
concise  descriptive  paragraphs  of  introductory  character, 
with  descriptions  of  analytical  methods.  The  sub-divisions 
arc  the  following: — (1)  Water.     (2)  Assaying.    (3)  Fuels. 


(4)  Sulphuric  acid.  (5)  Alkali.  (6)  Bleaching  powder. 
(7)  Nitre  and  explosives.  (8)  Ceramics.  (9)  Glass.  (10) 
Mortar  and  cement.  (11)  Illuminants.  (12)  Starch  and 
sugar.  (13)  Fermentation  industries.  (14)  Fats  and  oils. 
(15)  Tanning  agents.  (16)  Textile  fibres,  and  paper. 
(17)  Photography.  (18)  Dyestuffs,  colours,  and  pigments. 
(19)  Physiological  chemical  analysis.  Appendix  with 
various  recipes,  etc.     The  subject-matter  fills  556  pages. 

Die  Analyse    des    Kautschuks,  der    Guttapercha, 

Balata    und    ihrer    Zusaetze.  Mit   Einschluss  der 

Chemie    der    genannten    Stoffe.  Von     Dr.     Rudolf 

Ditmar.     A.   Hartleben's  Verlag,  Wien    und  Leipzig. 
1909.     Price  M.10. 

8vo  volume,  containing  281  pages  of  subject  matter,  with 
41  illustrations,  and  the  alphabetical  indexes  of  authors' 
names,  and  subjects,  followed  by  a  series  of  microphoto- 
graphic  plates  representing  rubber  structure,  etc.  The  text 
is  classified  according  to  the  following  scheme  : — I.  Theory 
of  caoutchouc.  II.  Theory  of  gutta-percha.  III.  Theory 
of  balata.  IV.  The  additional  components  of  the  com- 
mercial articles.  V.  Analysis  of  caoutchouc.  VI.  Analysis 
of  gutta-percha.  VII.  Analysis  of  balata.  VIII.  Physico- 
chemical  and  physical  tests  of  india-rubber  and  its  added 
constituents.  IX.  The  microscopical  study  of  india- 
rubber  and  india-rubber  goods. 

The   British  Journal   Photographic  Almanac,    1909. 

Edited   by   George   E.    Brown.     H.  Greenwood   and 

Co.,   24,   Wellington   Street,   London,  W.C.     Price    Is. 
(cloth.  Is.  6d.). 

8vo  volume  of  1336  pages,  containing  a  list  of  Photographic 
Societies  and  Bodies,  an  article  on  reflex  cameras,  an 
epitome  of  photographic  progress  during  the  year,  a 
collection  of  formula?  for  the  various  photographic  processes, 
a  list  of  the  principal  text  books  on  photography,  legal 
information  bearing  on  the  subject,  and  a  number  of 
chemical,  optical,  and  other  tables. 


Patent   List. 

Where  a  Complete  Specification  accompanies  an  Application,  an 
asterisk  is  affixed.  The  dates  given  are  (i)  in  the  case  of  Applica- 
tions for  Patents,  the  dates  of  Application,  and  (ii)  in  the  case  of 
Complete  Specifications  Accepted,  those  of  the  Official  Journals 
in  which  acceptances  of  the  Complete  Specifications  are  advertised. 

Complete  Specifications  thus  advertised  as  accepted  are  open  to 
inspection  at  the  Patent  Office  immediately,  and  to  opposition 
within  two  months  of  the  said  dates. 


I.— PLANT,  APPARATUS,  AND  MACHINERY. 

Applications. 

25,829.'  Marks  (U.S.  Liquid  Air  and  Oxygen  Co.). 
Liquefaction  of  gases,  especially  air,  and  the  separation 
of  air  into  oxygen  and  nitrogen.*     Nov.  30. 

25,881.  Fothergill  and  Clark.  Mechanical  filters. 
Dec.  1. 

26,038.  Strange  and  Graham,  Ltd.,  and  Pirn.  Apparatus 
for  agitating,  dissolving,  mixing,  etc.     Dec.  2. 

26,068.  Hodgkinson.  Apparatus  for  evaporating  brine 
and  other  solutions.     Dec.  3. 

26,152.  Hommel,  and  Metals  Extraction  Corporation. 
See  under  X. 

26,257.  Eckford.  Apparatus  for  transferring  pulveru- 
lent materials  and  treating  them  with  air,  chlorine,  etc. 
Dec.  4. 

26,301.  Perks.  Continuous  distillation  of  liquids. 
Dec.  4. 

26,537.  Suzuki.     Continuous  crystallising  pan.  *   Dec.  8. 

26,561.  Hinman.  Means  for  measuring  or  analysing 
gaseous  mixtures.     Dec.  8. 

26,577.  Traun.  Manufacture  of  vessels  capable  of 
resisting  chemical  action.     Dec.  8. 

26,661.  Biddle.     Filters.     Dec.  9. 
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26,684.  Sprague.  Treatment  of  corrosive  gaseous  fumes 
or  smoke.     [U.S.  Appl.,  April  7,  1908.]*     Dec.  9. 

26,768.  Mycock  and  fledfern.  Drying  machines. 
Dec.  10. 

26,843.  Lake  (Reif).  Manufacture  of  chemical  products 
in  granulated,  powdered,  flaked,  or  similar  condition.* 
Dec.  10. 

27,000.  Bovone.     Kilns.*     Dec.  12. 

Complete  Specifications  Accepted. 

27,019  (1907).  Hommel,  and  Metals  Extraction  Corpora- 
tion.    Apparatus  for  dissolving  gases  in  liquids.     Dec.  9. 

5224  (1908).  Ward  and  Ward.  Apparatus  for  separating 
solid  particles  from  a  fluid  and  from  each  other.     Dec.  9. 

5944  (1908).  Feix.     Filter  press  frames.     Dec.  16. 

13,563  (1908).  Dudgeon  (Soc.  Anon.  John  Cockerill). 
Centrifugal  apparatus  for  purifying  gases.     Dec.  9. 

II.— FUEL,  GAS,  AND  LIGHT. 
Applications. 

25,781.  Dixon,  and  Gas  Power  and  Bye-Products  Co. 
Gas  producers.     Nov.  30. 

25,854.  Siemens  und  Halske  A.-G.  Manufacture  of 
electric  incandescent  filaments  from  tungsten,  etc.  [Ger. 
Appl.,  Dec.  11,  1907.]*     Nov.  30. 

25,868  to  25,871.  British  Thomson-Houston  Co.  and 
Robertson.  Production  of  coherent  conductors  for 
incandescent  lamps,  etc.     Nov.  30. 

25,948.  Cowper-Coles.  Process  for  consuming  fuel. 
Dec.  1. 

26,121.  Ely  and  Rollason.     Treatment  of  cokes.   Dec.  3. 

26,146.  Lemoult,  and  Poulenc  freres.     See  under  XXIII. 

26,199.  Farnham.  Suction  gas  producer  for  use  with 
bituminous  coal.     Dec.  4. 

26,447.  Wust.     Gas  producers.*     Dec.  7. 

26,475.  Roller.  Distilling  gas  from  brown  coal  and 
lignite.*     Dec.  7. 

26,586.  Davis.  Means  for  extracting  tar  from  gas. 
Dec.  8. 

26,825.  British  Thomson-Houston  Co.  (General  Electric 
Co.).  Production  of  coherent  conductors  of  refractory 
material  for  incandescent  electric  lamps.     Dec.  10. 

26,990.  Dempster  and  Moore.  Process  for  producing 
coke.     Dec.  12. 

27,010.  Bates.  Treatment  of  combustion  or  other 
gaseous  products.     Dec.  12. 

27,045.  Sabatier.  .Apparatus  for  making  methane  or 
mixtures  of  methane  and  hydrogen.  '[Comprised  in 
No.  14,971,  July  14,  1908.]*     Dec.  12. 

Complete  Specifications  Accepted. 

26,644(1907).  Barker.  Apparatus  for  making  producer 
gas.     Dec.  9. 

28,387  (1907).  Rirkham,  Hulett,  and  Chandler,  Ltd., 
and  Hersey.  Washer-scrubbers  for  purifying  coal  and 
other  gases.     Dec.  16. 

1917  (1908).  Smith     and     Harmes.  Incombustible, 

Incandescent  fuel.     Dec.  9. 

5415  (1908).  British  Thomson-Houston  Co.  (General 
Electric  Co.).  Incandescing  or  heating  bodies  containing 
zirconium  for  incandescent  electric  lamps,  etc.     Dec.  9. 

6495  (1908).  Jones,  and  Kvnoch,  Ltd.  Gas  producers. 
Dec.  9. 

8729  (1908).  Mcllhonny.  Scrubbing,  cooling,  or  other- 
wise treating  coal  gas  or  water-  gas.      Dec.  9. 

19,311  (1908).  Siemens  und  Halske  A.-C  Manufacture 
of  electric  incandescence  bodies  of  tungsten.     Dec.  16. 


III.— DESTRUCTIVE  DISTILLATION.  TAR 
PRODUCTS,  PETROLEUM,  AND 

MINK  HAL   WAXES. 

-\  l-l-l .  I «  -VI'MlNS. 

28,027.  A-G.  f.   Kohlendestillation.    See  under  VII. 
26,296.   Lodigiani.     Process  for  obtaining  strong  aqueous 
solutions  of  creosote.     Dee.  4. 
26,586.    Davis.     See  under  II. 


IV.— COLOURING     MATTERS      AND  DYESTUFFS. 
Applications. 

25,816.  Newton  (Bayer  und  Co.).  Manufacture  of 
azo  dyestuffs.     Nov.  30. 

25,839.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  halogenated  indigo  colouring  matters. 
Nov.  30. 

26,023.  Newton  (Bayer  und  Co.).  Manufacture  of  azo 
dyestuffs.     Dec.  2. 

26,478.  Johnson  (Badische  Anilin  und  Soda  Fabrik). 
Manufacture  of  azo  colouring  matters.     Dec.  7. 

Complete  Specifications  Accepted. 

26,811  (1907).  Ransford  (Cassella  und  Co.).  Manu- 
facture of  trisazo  dvestuffs.     Dec.  9. 

27,187  (1907).  Johnson  (Badische  Anilin  und  Soda 
Fabrik).  Manufacture  of  colouring  matters  of  the 
anthracene  series.     Dec.  9. 

1822  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
of  anthracene  derivatives.     Dec.   16. 

4423  (1908).  Newton  (Bayer  und  Co.).  Manufacture 
of  indigo  compounds.     Dec.  9. 

8381  (1908).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture  of  products  from  thioindigo  dyestuffs. 
Dec.  9. 

12,067  (1908).  Durand,  Huguenin,  et  Cie.  Manu- 
facture of  condensation  products  of  gallocyanines  with 
ammonia.     Dec.  9. 

13,057  (1908).  Imray  (Soc.  Chem.  Ind.  in  Basle). 
Manufacture  of  sulphurised  vat  dyestuffs  of  the  anthracene 
series.     Dec.  16. 


V.— PREPARING,  BLEACHING,  DYEING, 

PRINTING,  AND    FINISHING    TEXTILES,  YARNS, 

AND  FIBRES. 

Applications. 

25,813.  Schirp.  Device  for  dyeing  or  bleaching  textiles. 
Nov.  30. 

25,993.  Rothwell-Jackson  and  Edge.  Kiers  for 
bleaching  and  the  like.     Dec.  2. 

26,184.  Philip.     Treatment  of  certain  fibres.     Dec.   4. 

26,460.  Newton  (Bayer  und  Co.).  Dyeing  with 
oxyanthraquinone  dyestuffs.     Dec.  7. 

26,531.  Gray.  Fabric  mercerising  and  washing  plants. 
Dec.  8. 

26,616.  Boult  (Esser  et  Cie.  Textil-Maschinen  und 
Tuchschermesserfabr.).  Dyeing  varns  in  strands.* 
Dec.  8. 

26,626.  Frank.  Dyeing  with  sulphide  dvestuffs. 
Dec.  8. 

26,885.  Piatt.  Apparatus  for  dyeing  or  otherwise 
treating  vain,  slubbings,  etc.,  with  liquids  or  fluids. 
Dec.   11. 

Complete  Specifications  Accepted. 

10,922  (1908).  Hindley.  Process  for  obtaining  varie- 
gated colour  effects  on  fabrics.     Dec.  16. 

17,734  (1908).  Ashworth.  Manufacture  of  reducing 
agents  and  method  of  printing  with   their  aid.     Dec.   lo. 

21,285  (1908).  Follet  and  Ditzler.  Treatment  of 
artificial  threads      Dec.  16. 


VII. -ACIDS,  ALKALIS,  AND  SALTS. 
Applications. 

25,829.  Marks  (U.S.  Liquid  Air  and  Oxygen  Co.). 
Sec  under  I 

25,965.  Meyer.  Manufacture  of  zinc  sulphide.  [Swiss 
Appl..  Dec.  :;.  1907.]*     Dec.  L 

26,027.  A.-G.  I'.  Kohlendestillation.  Recovery  of 
ammonia  from  gases  produced  in  t\w  distillation.  [Ger. 
Appl..  July  10,  1908.]*     Dee.  2. 

26,068.   ETodgkinson.     See  under  I. 

26,25s.   Eckford.     Set   under  Mil  I. 

26,259.   Barton.     See  under  XIII. I. 
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81.  Tchemiac.     Manufacture  of   sodium  cyanide.* 

26,644.  Stonier.  Manufacture  of  crystallised  sodium 
carbonate  and  other  highly  soluble  crvstallised  chemicals. 
Dec.  9. 

26,720.  Hazard-Flamand.  Dividing  air  into  its  elements 
by  fractional  distillation.  [Fr.  Appl,  Dec.  lit,  1907.]* 
lkv.  9. 

26,726.  Caro  and  Soheele.  Manufacture  of  ammonium 
phosphate.     [Ger.    Appl.,  Jan.   24,    1908.]*     Dec.    9. 

26,826.  British  Thomson-Houston  Co.  (General 
Electric  Co.).     See  under  X. 

27,046.   Sabatier.     See   under  II. 

Complete  Specifications  Accepted. 

24.S47  and  27.506  (1907).  Thwaites.  Treating  or 
utilising  liquors  obtained  from  pyrites,  pyrites  cinder,  etc. 
Dec.  16. 

26.949  (1907).  Fraser.  Fixing  ozone  in  liquids. 
Dec.  16. 

17.734  (190S).  Ashworth.     See  under  V. 


VIII.—  GLASS,  POTTERY,  AND  ENAMELS. 
Applications. 

25,901.  Rembaux.     Glass  and  other  furnaces.  *    Dec.  1. 
26^284   Barrett,  and  Leeds  Fireclay  Co.,  Ltd.     Manu- 
facture of  architectural  terra -cotta.*     Dec.  4. 

Complete  Specifications  Accepted. 

27.141  and  27,354  (1907).  Yarrow  and  Co.  (Bolton), 
and  Yarrow.  Manufacture  of  earthenware  pipes,  retorts, 
etc.     Dec.  9. 

27,501  (1907).  Payne.  Gas  kiln  for  firing  and  bending 
large  plates  of  glass,  firing  china,  enamels,  and  ceramic  ware. 
Dec.   16. 

16,215  (1908).  Arrowsmith  and  Johnson.  Manufacture 
of  earthenware  articles.     Dec.  9. 

IX— BUILDING    MATERIALS,    CLAYS,    MORTARS, 
AND  CEMENTS. 

Application. 
25,833.  Mecke.     Making  cement,  mortar,  and  concrete 
watertight.     [Ger.  Appl.,  Feb.  14,  1908.]*     Nov.  30. 

X— METALS  AND  METALLURGY. 
Applications. 

25,804.  Pryor.  Extraction  of  silver  from  its  ores.* 
Nov.  30. 

25,949.  Stobie.     Recovery  of  metals.     Dec.  1. 

26,101.  Gutensohn.     Metallic  alloy.     Dec.  3. 

26,152.  Hommel,  and  Metals  Extraction  Corporation. 
Apparatus  for  use  in  solution  and  precipitation  processes, 
particularly  for  extracting  zinc  from  its  ores  and  com- 
pounds.    Dec.  3. 

26,176.  Lawrence  and  Knight.  Process  of  hardening 
aluminium.     Dec.  3. 

26.263.  Lockwood  and  Samuel.  Treatment  of  ores,  etc. 
Dec.  4. 

26.264.  Lockwood  and  Samuel.     See  under  XII. 
26,380.  Landenberger.     Manufacture  of  alloys.  *  Dec.  5. 
26,493.  Churchward.     Alloy    for   use    in    making    pro- 
jectiles.    Dec.  7. 

26,521.  Langbein-Pfanhauser-Werke.  Process  for  rust 
prevention  on  iron  and  steel.  [Ger.  Appl.,  Dec.  22,  1907.]* 
Dec.  8. 

26,711.  Williams  and  Bradley.  Obtaining  zinc  from 
complex  ores,  etc.     Dec.  9 

26,826.  British  Thomson-Houston  Co.  (General  Electric 
Co.).     Silicon  alloys.     Dec.  10. 

26,831.  Williams.  Appliances  employed  in  lixiviation 
processes  for  the  extraction  of  metals.*     Dec.   10. 

26.849.  Sulman,  and  Metals  Extraction  Corporation. 
Roasting  sulphide  ores.     Dec.  10. 

26.850.  Sulman,  and  Metals  Extraction  Corporation. 
Treatment  of  ores  with  sulphurous  acid.     Dec.  10. 


26,851.  Schumacher.  Process  for  briquetting  ores.* 
Dec.  10. 

26,862  and  26,853.  Minerals  Separation,  Ltd.  (Higgins). 
Concent  ration  of  ores.     Dec.  10. 

27.025.  Frolich.  Cementation  of  copper.  [Ger.  Appl. 
.Ian.  28,  1908.]*     Dec.  12. 

27,034.  Vollert.     Set  under  XL 

Complete  Specifications  Accepted. 

23,901  (1907).  Hommel  and  Sulman.  Separation  of  zinc 
from  its  ores  or  compounds.     Dec.  9. 

27,142  (1907).  Thwaites.  Wet  methods  of  separating 
metallic  compounds.     Dec.  16. 

28,191  (1907).  Ruthenburg.  Ore  separating  process. 
Dec.  9. 

11,684  (1908).  Dallemagne  and  Dallemagne.  Ore  con- 
centrating and  separating  apparatus.     Dec.  16. 


XI— ELECTRO-CHEMISTRY  AND  ELECTRO- 
METALLURGY. 


Applications. 


25,899.  Brown.     Electrodeposition  of  metals.     Dec.   1. 
26,356.  Bingham.     Electric   furnaces.     Dec.   5. 
27,034.  Vollert.     Electrolytic  process  for  cleaning  metal 
objects  to  be  galvanised  or  nickelled.     Dec.  12. 

Complete  Specifications  Accepted. 

27,559  (1907).  Murphy.     See  under  XVIILB. 
27,830  (1907).  Gibbs.     Electrolytic  cells.     Dec.  16. 
7923  (1908).  Nathusius,      and      Westdeuts.      Thomas- 
phosphatwerke.     Electric  furnaces.     Dec.  9. 


XII— FATTY    OILS,    FATS,    WAXES,    AND   SOAPS. 
Applications. 

26,133.  Lindemann.  Manufacture  of  pulverised  soap  or 
other  washing  material.  [Addition  to  No.  25,276  of 
1907.]*     Dec.  3. 

26,264.  Lockwood  and  Samuel.  Treatment  of  oils  and 
oily  liquids,  applicable  to  the  treatment  of  ores.     Dec.  4. 

26,857.  Jaeckels.     Manufacture  of  soap.     Dec.  10. 

26,948.  Green.     Lubricant  or  grease.     Dec.  11. 

XIII— PIGMENTS,  PAINTS  ;   RESINS,  VARNISHES  ; 
INDIA-RUBBER,  &c 

(A.) — Pigments,  Paints. 
Applications. 

26.258.  Eckford.     Manufacture  of  red  lead.     Dec.  4. 

26.259.  Barton.     Manufacture  of  red  lead.     Dec.   4. 
26,714.  Johnson   (Badische  Anilin   und   Soda   Fabrik). 

Manufacture   of  colouring   matter  suitable  for  use  as  a 
pigment  or  lake.  *     Dec.  9. 

(B.) — Resins,  Varnishes. 
Applications. 

25,840.  Strange,    Pim,    and   Burrell.      Manufacture    of 
varnishes.     Nov.  30. 
27,024.  Pellnitz.     See  under  XX. 

(C.) — India-Rubber. 
Applications. 

25,852.  Wallace,  Revnaud,  and  Morton.  Production  of 
india-rubber  or  caoutchouc.     Nov.  30. 

26,643.  Hutchinson,  Milne,  and  Hutchinson.  Reclaiming 
or  re-manufacturing  vulcanised  rubber.     Dec.  9. 

Complete  Specification  Accepted. 

11,031  (1908).  Pilgram.  Production  of  a  siccative. 
Dec.  9. 
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XIV.—  TANNING,  LEATHER.  GLUE,  SIZE,  &c. 

Application. 

26,593.     Miiller.      Production     of     imitation     leather. 
Dec.  8. 

Complete  Specification  Accepted. 

4536  (1908).  Woosnam     (Oesterr.      Pluviusin     A.-G.). 
Manufacture  of  artificial  leather.     Dec.  16. 


XV.— MANURES,  &c. 

Applications. 

25,958.  Soc.  Gen.  des  Engrais  Organiques.  Conversion 
of  refuse  and  sewage  into  manure.  [Fr.  Appl.,  Dec.  4, 
1907.]*     Dec.  1. 

26,829.  Ortmann.  Preserving  the  nitrogen  in  liquid 
farmyard  manure.*     Dec.   10. 

26,950.  Schreiber  and  Rathke.  Manufacture  of  non- 
hygroscopic  manure.     Dec.  11. 


XVI.— SUGAR,  STARCH,  GUM,  &c. 

Application. 

26,457.  Riviere.  Clearing  or  refining  juices  and  other 
sugared  liquids  by  hvdrofluosilicie  acids  and  soluble 
fluo  salts.     [Belg.  Appl'.,  Dec.  7,  1907.1*     Dec.  7. 

XVII.— BREWING,  WINES,  SPIRITS,  &c. 

Application. 

26,619.  Cie.  Indus,  des  Alcools  de  l'Ardeche.  Saccharify- 
ing apparatus.     [Fr.  Appl.,  June  9,  1908..]*     Dec.  8. 

Complete  Specification  Accepted. 

13,811  (1908).  Hampton.  Extracting  yeast  from  waste 
liquors  of  breweries  or  distilleries  to  render  such  liquors 
suitable  for  treatment  by  any  process  of  sewage  disposal. 
Dec.  9. 

XVIII.— FOODS  ;    SANITATION,  WATER 
PURIFICATION  ;    AND  DISINFECTANTS. 

(A.) — Foods. 

A  implications. 

26,003.  Dreaper.  Manufacture  of  food  products. 
Dec.  2. 

26,155.  Chavassieu,  Dissolution  and  subsequent 
coagulation  of  proteids.     Dec.  3. 

Complete  Specification  Accepted. 

12,516  (1908).  Bergell  and  Wiilfing.  Manufacture  of 
milk  for  infants.     Dec.  16. 

(B.) — Sanitation  ;    Water  Purification. 
Applications. 

25,958.  Boc.  Gen.  des  Engrais  Organiques.     See  under 

X  V. 

26,013.  Maccormac.  Apparatus  for  tho  bacteriological 
treatment  of  sewage  and  other  polluted  liquids.*     Dec.  2. 


Complete  Specification  Accepted. 

27,559  (1907).  Murphy.     Electrode  for  use  in  purifying 
water  and  other  liquids.      Dec.   16. 


XIX.— PAPER,  PASTEBOARD,  &c. 

Applications. 

26,573.  Pearson.     Manufacture  of  paper.     Dec.  8. 
26,682.  Simmons     (Field).      Production     of     crelluloid 
sheets.     Dec.  9. 


XX —FINE  CHEMICALS,  ALKALOIDS, 
ESSENTIAL  OILS,  AND  EXTRACTS. 

Applications. 

26,075.  Belart,  and  Digit  Disinfectant  Co.  Production 
of  compounds  for  internal  use.  [Addition  to  No.  9246 
of  1908.]     Dec.  3. 

26,708.  Zimmermann  (Chem.  Fabr.  auf  Action,  vorm. 
E.  Schering).     Manufacture  of  camphor.     Dec.  9. 

26,939.  Lake  (Soc.  Anon,  des  Tabacs  Desintoxiques) 
Removal  of  nicotine  from  tobacco.*     Dec.    11. 

27,024.  Pellnitz.  Manufacture  from  terpenes  of  a 
resinous  distillation  product  similar  to  turpentine  oil. 
[Addition  to  No.  19,833  of  1908.]*     Dec.  12. 

27,038.  Knoll  und  Co.  Pharmaceutical  preparation. 
[Ger.  Appl.,  Dec.  23,  1907.]*     Dec.  12. 

Complete  Specifications  Accepted. 

9680  (1908).  Imray  (Meister,  Lucius,  und  Briining). 
Manufacture    of   dioxyphenylethanolamines.     Dec.    9. 

14,937  (1908).  Meister,  Lucius,  und  Briining.  Manu- 
facture of  homologues  of  2?-ammoPh°nvlars>mc  acid. 
Dec.  9. 


XXL— PHOTOGRAPHIC  MATERIALS  AND 
PROCESSES. 

Application. 

26,803.  Thornley.     Photographic   plates.     Dec.    10. 

Complete  Specification  Accepted. 

9275  (1908).  Zimmermann    (Chem.    Fabr.    auf   Actien, 
vorm.  E.  Schering).     Silver  photographic  papers.    Dec.  16. 


XXII.— EXPLOSIVES,  MATCHES,  &a 

Complete  Specifications  Accepted. 

26,823  (1907).   South      African      Maganite      Explosives 
Synd.,  and  Bloxam.      Manufacture  of  explosives.     Dec.  9. 
13,178  (1908).   Walsh.     Safety  matches.     Dec.  9. 


XXIII.— GENERAL   ANALYTICAL   CHEMISTRY. 

Applications. 

26,146.   Lcnioult,   and   Poulonc   Ereres.     Measuring  the 
calorific  ] tower  of  gaseous  combustibles. *     Deo.  3. 
'26,561.    Hininan.     See  under  I. 
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